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of from    gases    and    vapours    by    centrifugal 
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facture  of (P)  842 

.Abrasives  ;  Manufacture  of  crystallised (P) 1220 
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Detection  of 1077 
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American  Alloys  Co.     See    BrLx.  T.  B 1264,  1264 

1    -American  Brass  Co.     See  Beardisley,  E.  W 744 

.Ameriam  Cj'anamid  Co.    S«  Landis,  W.  S 115 
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See  Wa.shburn.  F.  S 309 
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-Anderson,  E..  and  H.  L.  Brown.     Saponifleation  of  fats  aud 
oils  by  potassium  hydroxide  in  diilcrent  solvents  ; 

Velocity  of 478 

See  Xestell,  R.J 474 

-Anderson,  E.  L.,  and  J.  S.  Snyder.     Potash  felspar  ;  Manu- 
facture of  commercial  products   from (P)  . .     468 

-Anderson,  F.  B.,  and  others.     Centrifugal  dryers  (P) 345r 
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-Anderson,  L.  D.,  and  United  States  Smelting,  Refining,  and 
Mining  Co.     Furnaces  ;  Process  and  apparatus  for 

charging (P)   590 

-Anderson.    R.  J.     Flotation    of    ores ;    Recent    progress 

in 638 

Ore  flotation  ;  Oils  and  other  reagents  in  ■ 312 
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adapted  for  use  with 559 
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sodium  and  potassium  hydro.xides  in  preparation 
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for 559 
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apparatus  (P)    681 

Evaporating  apparatus  (P) 821 

-Anderton,  B.  -A.    See  Reeve,  C.  S. 1148 
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and  the  assimilation  process 899 
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Anhaltzer.  H      Formaldehyde  gas;  Generation  of— — (P)     941 
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Amides,    cyanamides,   and   cyanides ;   Manufacture   of 

metallic (P) 48r 

Caustic    alkalis,    etc. ;     Electrolytic    manufacture    of 

(P)   1 109f 

ElectroUvtic  manufacture  of  light  meUiIs  and  reaction 

product*  thereof;   Apiwr.itus  for (P) 1267r 

Nitrogen  ;    Fixation   of (P) 840f 

Sodium  alloys;    Electrolytic  production  of (P)  55r 

Ashe,  L.  H.     See  Kohmau.  H.  A 1030 

Ashworth,  A.     See  Buttcrneld,  .1.  C 743,  1066 

Askcnasy,   L.     S,-e   Sclui.lemandel,   H 935 

Askenasy,  V.     Alumiuium  nitride    112 

See  Scheidim;indel.  H 855,  1176 

Aslund,  K.,  and  otliers.     Coffee  extnicts ;  Method  of  aro- 

matising (P)  752r 

A/S  Metalforcdling.     See  under  Mctilforcdling. 

Astnic,  A.,  and  E.  Canals.     Plaster ;  Influence  of  alcohol 

on  the  setting  of 470 

.\taek,  F.  W.     "  CheraUts'  Year  Book,  1916  " 658 

Athlon  Ges.     See  Knocveuagel,  E 626r 

Atkins,  E.  F.    See  Atkins,  F.  K 881 

Atkins,    F.    K.    and    E.    F.     Filter;    Ccntrilugal-prcssure 

(P) 881 

Atkins,  W.  R.  G.     Analysis  of  eert-iin  mixed  organic  liquids  ; 
Application   of    the    method    of    constant    boiling 

IKiiiit  mixtures  to  the 1238 

Atmospheric  Nitrates  (Killburn  Scott  Patents),  Ltd.     See 

Scott,  E.  K 1224r 

Atwater,  R.  M.  jun.     Copper  values  ;  Concentrating (P)     545 

Aubcrt,  A.,  and   S.  Kristensen.     Explosives  (P) 869 

and  S.  A.  G.  Nauckhoff.     E.xploslves  ;  Gelatinised (P)  869r 

Aubry,  A.     «-Mcthylgalactoside  ;  Influence  of  alcohol  con- 
centration   and    temperature   on    the    biochemical 

synthesLs  of  —     1234 

See  Bourquelot,  E 867,  1081 

Audouin,   A.   J.   C.     Fermentable  worts   from  amylaceous 

materials  ;    Preparation   of especially   for  the 

manufactiire  of  gins  and  whiskies  (P) 64 

Yeast ;  Manufacture  of  pressed (P) 64 

Auergcs.     See  Deutsche   Oasglilhllcht  A.-G. 

Auger,  V.  E.     Chlorobcnzene  ;  Manufacture  of (P)  628,  685r 

Augspurger,   L.     See   Wallach,   0 488 

Ault  an.l  Wlborg  Co.     See  Hochstettcr,  R 1123,  1123,  1123 

Aiunann,  E.     Weighting  of  sUk 630 

Aust,  E.     See  Von  Kraun.  J 732 

Austin,  J.   F.,  and   Amcrlcm  Smelting  and  Refining  Co. 

Sintering  machine  (P)  640 

Austin,  R.  A.     See  Si)arllng,  S 730 

Austro-American    Magncsltc    Co.     Magnesia ;    Manufacture 

of  caustic from  crystalline  magncslt*  (P)  ...     843 

Averitt,    S.    D.     Llme-sulplnir    solutions ;    Separation    and 
determination   of    polysulphldes  and   tluosulpliate 

In  905 

See  Bluraenthal.  P.  L 1032 

Averklev,    N.     Sec   Pisarslievski,    L 421 

Avram,  M.  H..  and  Standard  Silica  Brick  ifachinery  Co.     Kiln 

for  hardening  sand-lime  bricks  (P) 891 

Axtell,  F.  C.     Fuel ;  Liquid (P) 1254 

Ayers,  S.  H.    Pasteurisation  of  milk  ;  Present  status  of 323 

See  Thorn,  C 648 

Ayerst,  A.  B.,  and  C.  N.  Walte.     Wood  pulp  liquor;  Re- 
covery of  solid  by-products  from (P) 251 

Aylsworth,  J.   W..  and  Condensltc  Co.  of  America.     Con- 
densation product  of  plienols  and  formaldehyde  (P)  1071 

Oraiihlte  ;  Expanded (P)  927 

and  Halogen  Products  Co.     Insulating  compound  (P)  . .     745 

Insulating  compofiiid  :  Chlorinated (P) 1069 

and  P\Tenu  >fanufacturing  Co.     Flre-e.xtlnguishing  liquid 

(P)  32 

Ayres,  E.  E.,  jim.     Centrifugal  force;  Application  of 

to  suspensions  and  emulsions 676 

Wool   fat ;    Recovery   of  — — 463 

Ayyangar,  P.  A.  R.     See  Vlswanath,  B 858 

.4zurlt  Co.  Ltd.  for  Chein.  Ind.  Koloszvfir.    Sn  Erdds,  E.     55r 


B 

Babcock,  E.  J.    "Lignites:  Economic  methods  of  utilising 

Western "    982 

Lignites ;     Economic    methods    of    utilising    Western 

(U.S.A.) 1053 

Babcock,  S.  C,  and  E.  W.  Hagmaier.    Copftcr;  Electro-de- 
position of (P)  545 

Baboln,  A.,  et  Cle.     Metallic  effects  on  fabrics ;  Process  for 

obtaining (P)    42 

Bach,  A.     Peroxydase  puriHcd  by  ultrafiltration  ;  Reactions 

of 1182 

Bache-WUg,  C.,  and  Bcriin  Mills  Co.     Wood  pulp  ;  Method 

of  preparing (P) 303 


NAME  INDEX. 


B:iclilor,  V.  K..  and  Kieselguhr  I'n.  of  America. 

liquids  ;  Process  of (P) 

l!ailist«z,   M.     See   WoUiensttin,   U 


Purifying 


375 
328 


Hacker,  H.  J.     t)ils  anil  fats  ;  Relation  between  the  most 

imporbtnt  physical  ami  chemical  constants  of 1163 

llacon.  C.  J.     See  Brassert.  H.  A 348,  462 

Hacon,   K.  F.     Research  Ia)>ori>tories ;   Some  principles  in 

the  administration  of  industrial 18 

ami    Metals    Recovery    Co.     t'oi)per-zinc    ores ;    Concen- 
tration of (P)  1117 


(P) 

Fuzes  for  projectiles  (P) 


639 
1117 
144 
733 
887 
735r 
958 


I'lotition  of  minerals  <P) 

Ores  ;  l*roces3  of  treating 

liacou,  U.  H.  S.,  ami  J.  H.  Mansell 

Hacon.  \V.     .Stx  lievan,  E.  J 

See  Sindail,  R.  W 

IlaiWiley,  J.     See  Levinstein,  H 

Itaiiaer,  E.  U-,  and  Sons  Co.     See  Campbell,  C.  L. 

Hailin,  \.     See  Soc.  Gen.  des  Kitrures  1016r 

lladisohe  Anilin  und  Soda  Fabrik.     Alkali  condcnsivtion  or 
fusion  in  the  antliracene  series  ;  Method  of  carrying 

out  the (P)  170 

Alkali  metals;    Electrolytic   production  of (P)  ..    931r 

Amines  ;  Manufacture  of  aromatic (P) 920 

,1-AniinoanthraquLnones  ;  Preparation  of (P) 353 

I-.\mino-7-naphthol ;    Derivatives  of (P) 886r 

Ammonia  ;  Production  of (P)  1218r 

\mmonium  chloride  ;  Preparation  of (P) 601 

Anthracene  vat  dyes;  Blue-grey  to  green-grey (P)  301r 

Anthracene    vat    dvestuifs ;     Preparation    of (P)    532, 

lOOSr,  1256r 
\nthraquinone     series ;      Manufacture     of     colouring 

matters  of  the (P) 831,  831,  831 

.Anthraquinone   series  :    New   products   of  the (P)     831 

/j-.\rvlammoanthraquinones  ;  Preparation  of (P)  . .     355 

Azo  "dyes  (P)  8S6r 

Caoutchouc-like  substances  ;  Manufacture  of (P)  899r,  935 

Carbon  monoxide  ;  Absorption  of from  gases  (P)   lOOBr 

Catalytic  agents  ;  Process  of  making (P) 460r 

Catalj'tic  reactions,  and  catalytic  agents  for  use  therein 

(P)  689 

Celluloid;   Composition  of   matter  resembling (P)  1152 

2-Chloroisopentane  ;  Production  of (P) 1235 

Colorations  on  fibres  ;  Production  of (P) ,.    535r 

Colour  lakes  ;  Production  of (P)    550r,  698 

Compounds    containing    carbon    and    hydrogen ;    Pro- 
duction of (P) 1236r 

4.4'-Diammodiarvlketones  and  their  derivatives;   Pre- 
paration of  ^ (P)  353,  830r 

4.4'-Diaminoduirvlthioketones    and    their    derivatives ; 

Preparation  of  N-substituted (P) 352,  830r 

Disazo  dyestutfs  for  wool,  fast  to  milling  ;  Preparation 

of (P)   355 

Dyeing  yam  ^vith  vat  dyestulfs  (P) 834 

Dyeings  on  vegetable  fibres;  Production  of (P)  ..     420 

Fertilisers  (P)    190 

Fertilising  tobacco   plants  ;   Process  of (P) 1229 

Hydrogen  ;  Production  of (P) 1156r 

Hvdrogen    under    pressure ;    .\pparatus    for    working 

with (P)  891r 

llydrogenation  or  reduction  ;   Manufacture  of  aniline, 
other  aromatic  amines,  or  other  Iwdies  involving 

catalytic (P)    920 

Indigoid  dyes  ;   Treatmg  insoluble (P) 886 

Insoluble  dyestulfs  ;  Production  of  suspensions  of 

in  water  (P) 416 

Isatin  derivatives  ;  Production  of (P) 354,  354 

Isoprene  and  homologues  ;   Manufacture  of (P) 

I,acquering  :    Liquid    compositions    for (P) 

Nitrogen    oxides ;     Production    of and     catalysts 

therefor  (P)    lOl.i,  1015,  1108 

Organic     nitrogenous     compounds ;      Preparation     of 

metallic  derivatives  of (P) 170 

Pigment  (P) 263r 

Sulphur    dves  ;    Brown (P) 249r 

Tanning  (P)  93or,  1227r 

Tanning   m.aterials  ;   Manufacture   of (P) 1227 

Tungsten  ;  Process  of  producing (P) 546r 

Irea  ;  Manufacture  of (P)  71,  489r 

Irca ;    Manufacture    of and    of    ammonium    car- 
bonate (P)    141 

Vat  dyestuPs  ;  Manufacture  of (P)  1214,    1214 

Vat  dvestuffs  of  naphthalene  series ;   Manufacture  of 

(P)   1151r 

Wool  dvestuffs  of  the  antliraquinone  series  ;  Preparation 

of  green (P)    171 

Wool  dyestutfs  ;  Preparation  of  yellow (P) 355 

Baekeland.   L.   H.     Speech  in  acknowledgment  of  Perkin 

Medal 286 

.ind  General  Bakelite  Co.     Hard-rubber  composition  (P)  1226 

Insulating  composition  (P) 185 

I'henol  alcohols  ;  Preparation  of  insoluble  bodies  derived 

from (P) 

Phenolic  bodies  and  hexamethylenetetramine ;    Prepara- 
tion of  reaction  products  of (P) 

Phenols  and  formaldehyde  :  Preparation  of  condensation 

products  of (P)    

and   A.   H.  Peter.     Tartaric  acid;   Synthesis  of (P) 

and  others-     Phenolic  condensation  products  ;  Preparation 
-  (P)  


265r 
263r 


of- 


853 
853 


853 
944 


853 


PAOB 

Baerveldt,   J.  F.,  jun.     Latex;   Coagulation  of (P)  . .     934 

Baier,  E..  and  P.  W.  Neumann.  Citric  acid  in  wine  ;  Detec- 
tion of 134 

Bailey,  C.  H.     \\  heat  flour  ;  Determination  of  the  strength 

and  baking  qualities  of 553 

Bailey.  H.  S.,  and  L.  B.  Burnett.  Chiirlock  oil ;  American 696 

Bailey,  W.  T..  and  J.  H.  Barrett.  Cereal  food ;  Manu- 
facture of  a (P) 271 

Baillio,    G.,   and   Castner   Electrolytic  Alkali  Co.     Sodium 

silicate  and  hydrogen  ;   Production  of (P)  . .     633 

Bailly,     O.     Glycerol    n-monochlorliydrin  ;     Mechanism    of 

action  of  trisodium  i)luisphate  on 70 

Bally,  T.  F.,  and  others.     Electric  furnace  (P) 547 

Bakelite  Ges.  m.  b.  H.     Dveing  or  printmg  fabrics;  Process 

for (P)   734 

Baker,  A.  H.    Turpentine  condenser  (P)  643 

Baker,  G.  S.     See  Shaw,  E 432 

Baker,  J.  C.     See  Sherman,  H.  C 1076 

Baker,  J.  L.     Carbohydrate  analysis  ;  Use  of  enzymes  and 

special  yeasts  in .     l)iscussion 20'.) 

and  H.  F.  E.  Hulton.     Pentose  or  pentosans  ;  Determin- 
ation of by  means  of  Fehling's  solution  ....   1127 

Baker,  R.  T.,  and  H.  G.  Smith.  Eucalyptus  Australiaiia, 
Sp.   Nov.  ("  narrow-leaved  peppermint  ")  and  its 

essential  oil  978 

Baker.  T.  T.     Radioactive  material ;  Impregnation  of  salts 

with (P) 737 

Radioactive  s.alta  ;  Manufacture  of (P) 634,  800r 

See  Heyl.  G.  E 349r 

Baker,   V.     Coal  gas  plants ;   Comparison  of  modem 824 

Bakunin,  M.     Colloidal  solutions  and  organic  synthesis  . .     652 

Balderston,  L.     Deliming  skins  with  sulphuric  acid 747 

Sole  leathers  ;  Wear  resistance  of 935,   1072 

Baldus,    C.    A.,    and    A.    Kowastch.     Explosive    charges : 

Method    of    firing (P) 1181 

BaWs,  J.  J.  F.    Drying  apparatus  (P) 244r 

Balke,  C.  W.     See  Hopkins,  B.  S 1259 

Ball,  J.     See  Decker,  L.  B 303 

Ball,  P.  De  C.     Ammonia  condenser  (P) 601 

Ball  Grain  Explosives  Co.     See  Du  Pont,  E 144 

Bally,  0.     See  Badische  Anilm  und  Soda  Fabr.    . .    1214,    1256r 

Balmforth,  T.,  and  Co.     See  Kitchen,  H.  .T lOOOr,  1023 

Baltin,  O.     Smelting  ores  (P)  260 

Zmc  ;  Production  of (P) 259 
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Hayden,  J.  L.  R.,  and  General  Electric  Co.    na™oB  <»  j^ 
luminous   arcs ;   Method  of  producing CPJ  •  •   "^'^ 

Hayduck,  F.    Albuminous  forage:  .\rtiflcial  manuiactme 
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Yeast  as  ioodstuS  and  fodder :  Preparation  and  ntinsa 


1S7 
702 


323 

318 

1209 

1264 

756 


tion  ot 

Hayes,  H.    See  Harrap,  F.  X 

Hayes,  X.     See  Burks,  E.   G 

Haynes,  E.    Cobalt <hromrDm  aCoys  (P) 

Hay?.  C.  W.    See  Hays,  J.  W •  •    . 

Hav^   J.  W.  and  C.  W.    Gas  analysers ;  Registering  device    _ 

for (P)  "" 

Hazard-Flamand.    M.     Air;    .Apparatus  jpr.lii^.^^        ,i«r 

into  its  elements  by  fractional  distillation  (P)  . .    n^'^ 
Hazeltine.   R..  and   Wheehng  Corrugating    Co      Iron  and 

steel    sheets:    Coating with    lead    and    leaa 

alloysCP)  ■■••: 

Headley,  F.  B.,  and  others.     Sodium  salts  in  soQ ;  Ettect  ^^___^ 

on  plant  growth  of '=^' 

Heberlein,  G.    Cotton  rabrics ;  Production  of  pattern  effects  ^^^ 

upon (P>   : "  ■ 

Hebe'lein  und  Co.    Cotton  fabrics ;  Process  for  imparting 

novel  effects  to (P) -  ■  -  -■•■■-  ■  - "  ■  ■,; 

Cotton    fabrics ;    Production    oi    wool-hie    effects   ou     ^ 

—  (P) --i:::: 

Hechcnbleikner,   I.    Phosphorus:   Apparatus  and   process    ^^^ 

for  oxidising (P)    ^- ■:■-•■  :-"'^"m 

and  Southern  Electro-Chemical  Co.    Electnc  ramace^(|)  ^^^, 

Heckert,  A.    Ammonia  from  incandescent  coke  from  gas 

retorts;  Process  for  ubtaining (P) 

Heckman.   J.    C.     Water:    Purification   oi (P) ••     *™ 

Hector    A    B.     Fellmongering  and  tanning  sheepskins  in 

Xew  South  Wales.    Discussion  .........■•■  ••■—     -^ 

Mutton  and  lamb;   Composition  and  nutntive  varae 

oi .    Discission    

Hedenbnrg,  O.  F.     See  WeUs.  H.   G U'* 

Hedvall    J     4.     Cobalt   alnminate.  cobalt    crthostannate, 

and  Kinmann's  green:  Formation  of — —••■••■  '^"'^ 
Cobalt    oxide   and    other    metaUic   oxides:    KeactKHis 

between at  high  temptraturea »■>' 
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Bwau,   H.     >"«   Walkpr,   O.    H 822 

Heeaui  «ikl   Fry^iRlf.   Li.l..  imd   O.   H.   \V«lkor.    Cwiling 
»-mtrr  or  Air  or  Crv«tiu^  air  or  piM-^  with  lifiuids ; 

.App>mu5  for (P)   29-4 

Hmvunn    P      8ilk  weighting:  Theories  of 924 

HcU«nn  'lirtii-  I'stonts  To.     Azo  iljc  »i«l 

A"i 734r 

HcMcrit'  :i    rt torts;    charging   means    for 

»ri  5281- 

Hcidiisctika.  A.,  and  K.  Ueinirh.     OKal  id  rrrcal  Horns; 

DftmuinalioD  of  tjio  amount  of 377 

Hdkp,  W  .  and  A.  Leroux.    Silvrr-arsenic  alloys;  Solidiflc- 

at  Ion  of 69S 

Hdl.  A„  »dU  othfrs.     (.ialvanie  vtIKP) 106S 

Hrilmann.  J  .  und  I'o  .  and  M.   Ikitti'sny.     Oxaiine  <lyc- 
i^tuHs;    I*rodiictioii    of   ix>nvleiis»t ion    jtrovlucts   of 

— —  on  the  fibre  (P) 109,  420 

H. iniann,  H.     ^rr  Actifngr«.  f.  Anilinfabr 1130 

Urinrvkrr,  •;.     Zinc;   $<-|>aration  of from  alloys  fon- 

taimng  it  (P) ; 1161 

HoDfmann,  A.     Anthraquinoiir  ;   Manufartiire  of (P)    627 

Beiuaic    and    suliihobeiuoic    aoids ;    Miinufacturc    of 

(P)  170 

Caoutrhouc  ;    Manufai-tun.-    of    synllutic (P) 973r 

•  ;iy«riji ;   S>-nthftl<-  i>nKlurti(m  of (P) 655r 

Phenolic  iOiKlensatioii   prmlurts  cajiable  ui  acting  as 
!»  i««>ns  to   nurine  growths,   kicferia,   etc. :    Pro- 

diK-tion  of <P)    556r,    llSOr 

Propylene:    Piepamtion    of from    acetylene    and 

methane  (P) 1238r 

Sulphonation  of  organic  compounds  (P) 1008 

Heinemann.    F.     Arsenic    derivatives   of   acids   and    their 

salts  :  Prei>aration  of (P) 867 

Heinemann.   K.     Alkali  chloride  solutions;  Apparatus  for 

elect  rv'lysing (P) 601 

Heinicb,  K.     Sfe  Hciduschka,  A. 377 

Ueiiiieke.  H.     Gases  or  gasetnis  mixtures  ;  Apparatus  for 

measuring  aiitom.it irally  the  composition  of 

by  means  of  a  Wluatstone  bridge  (P) 560 

Heinricli,   E.     Sff  Madcr,   K 344 

Heinricb.  F.  and  K.  Rogi  r.  Iron  and  iron  alloys  ;  Deter- 
mination of  total  carbon  in 845 

Hdit,  G.  W.,  ami  R  H.  Aguilar.     Swimming  pools ;  Chemical 

purification  of 1078 

HeUler,  C.  L.     Sft  Magarvey.  J.  R 52Sr 

Rell>erger,  IT.     Quart i ;  Pri>eess  for  melting (P) 178 

Helbmnnr  r.  A.     ».•  Henri.  V 976r     1177r 

.Sfe  Von  Recklinghausen,  M '. .   1079 

Heldcrman,   W.   D.     Silver:   AUotropy  of 1019 

H'lfenstdn.    A.     fJas    reactions    in    an    electric    furnace; 

^,^  W*^""*'  '•<  .carrying  out (P) 316r 

>IeUU.  such  as  lead  or  line;  Process  of  obtaining 

m  an  electric  furnace  (P) ogor 

Helkr,  C.  8..  and  >fo<.rc  Architectural  and  Kngineering  Co 
\ulcanised-rubber  wiisle ;  Apriaratua  for  re- 
claiming    (P) gQ^ 

Heller.     F.     WikvI  ;     Preservati.m    of by    means    of 

negatively  substituted  phenols  (P) 424 

Hellesens  Knke  and  V.  I.udvigsen.     .See  Jlronstcd,  J.  N.  897,  1068 

Hrmingray  Glass  Co.     .<;«  Holmes,  M.  K '  995 

Hrmpel,   W.     Ol/ridjan  and   pumice;   Synthesis  of ..  632 

Heneke,  H.     Separating  solid  substances  from  liquids  bv 

nucttf-n  (P) ......  163 

Hendervin,  G.  A.     Pbistic  paving  composition  ;  Process  of 

making (P)  g^j 

Hendenon,  (i    r.      Address  to  (hemical  Section  of  British 

Auoeiatton ngo 

Hen.lerwn^   H,    and    Oulf   RcHning    Co.  " Still'   and 'stiil- 

setting  (P)   ^jQ 

Henderw)D,  J.  A.  t.     Natural  gas  industry 524 

HemJerwn     J     C.    and    Driver-Harris    Wire    Co.     AUoys 

•ubjected  to  higli  temperatures  (P) 93O 

Henderwnj^S.  F.^^Yester-Uid  Egg  Co.    Eggs  ;  P^'rva^ 

Hendmon  W^  E.,  and  W.  C,  Ganghiir'. ' ' rn'sa'ti.'raied 
b)drocarl,<,n« ;  Action  of  anhydrous  aluminium 
cnlorldc  on n-  - 

Hendon  Paper  Works.  Ltd.     ,SVe  Biidde.  c.  c.  I..  G 656 

H'^D.Irirk.J      Seaweed.:  Composition  and  use  of  eert-iin -     •570 

.•seaweed,  :  \aluc  of as  raw  materials  for  chemical 

'"'""'">'   565,  .W4 

Hen.lrick«OD.  A.    V.     "Gas  ehemlrts'  »ummar>-.    1815"..   1036 

Hendrickaon,   .V     Sre   Pennlngt/,n,    M.    E [     849 

irmlngcr,   E.   T.     See   I)rap<-r,   H.    I, 591 

Henke,  K.     .See  Chim.  Fabr.  Grlenlieim-Elektron 684, 

Henkel    nnd_  Co.     Sodium    percarbonal*- ;    Manufacture   of 

„        ^  '*^'  963 

Hennebers.  W.     Ye»jit  cell;  The    "volutin"    or     •  meU- 

chromatic  corpusele*  "  of  the 268 


Hennehutte,   IT.    0.     rctroleum  ;    Rcnning (P> 246r 

and   S<»c.    .\non.   dcs   Combustibles   Tndustriels.     Hydro- 
carbons ;   Distillation  of  —  (P) 24«r 

Uenning,  G.,  Chcm.  11.  Phariu.  Fabr.  Silver  salts  of  fatty 
acids  and  their  derivatives  containing  sulidiur ; 
Preparation  of  aqutous  solutions  of (P)  . . . .     lOS 

Henri,  V.,  and  others.  Sterilising  liquids  by  means  of  ultra- 
violet rays;  Apiuiratus  lor <P) 970r 

Water  and  other  liquids  ;  .Apparatus  for  treatment  of 

— ^  by    ultra-violet   rays  (P) 1177r 

See  Vot>  Recklinghausen,  M 107i> 

Henrich,     F.     Oxygen;     .Absorption     of in     alkaline 

solutions,  and  a  new  absorbent  for  oxygen 308 

Pinus  tti/lrestris  balsjini  '-*7;t 

ami  K.  Kuhn.     Oxygen;  .\bsorption  of in  alkaline 

solutions  i»*'0 

Henry,  C.     .Ageing  of  wines,  beers,  and  spirits;  KIcctrical 

process  for and  for  rectification  of  perfumes 

(P) 64,    97.V 

Henry,   0.     Sfe  Draper.  H.   1 591 

Henry,  J.  M.     .SVc   Watford   Kngineering  Works 411* 

Hcnze,  M.     Abietic  and  piinaric  acids  in  storax  ;  Detection 

of ! 1025 

Hepburn,  G.  G.    Klectrolysers ;  Bi-polar  electrode (P)  1120 

Hepke,  K.     See  Kaliwerke  Grosshcrzog  von  Sachsen  A.-O.  190,  857 

Hcrber,    S.    M.     Lime    reclamation    from    oil    distillation 

residuum  (P)  730 

Oil  distilLitioii  (P)    7.J0 

Hcrbsf,    R.,    and    A.    Bartosch.    Eucading    and    mixing 

machine  (P)  1207 

Hereng,   V.    U.    .T.     Lithograpliic  stones ;   Manufacture  of 

artificial (P)    A24r 

Herfeldt,  G.  Electrolysis;  .Apparatus  for with  hori- 
zontal cathode  (P) 3G«> 

Hcring,  C.     Electric  smelting  furnace  (P) 124 

Electrolysis ;  High-tenipcrature  heat  developed  during 

— llfiS 

Herke,  S.  Phosphoric  acid;  EtTcct  of — —upon  the  de- 
composition of  sugar  in  the  soil II 25 

Herman,    E.     Hydrocarlons :    Process   and   apparatus   for 

decomposing  light to  produce  carton  black  (P)     li'.'."* 

HermanscD,  A.     Alloys;   Fusion   of  metal (P) HID 

Hermanscn,  H.,  and  Sandusky  Portland  Cement  Co.    Fuel ; 

Apiiaratus  for  drying (P) 4''>1 

Hemidvolgyi    Magyar    Vasipar    Ucszvtny-Tarsasag.    Fine 

ores  ;  Treatment  of by  flotation  (P) 364 

Heroult,    P.    L.    T.     Pig-iron ;    Production    of    high-grade 

depliosphoriscd (P)   4"  I 

Herrcshoff,  J.  B.  F.     Research  laboratories  ;  Some  principles 

in    the    administration    of    industrial .    Dis- 

cu.ssion    2ft 

Herrick,  J.  A.     Gas  producer  (P)    104,  1101 

Herring,    H.    I).,   and    II.    Harrison.    Printing    machines ; 

Textile  and  like (P)   251 

Horsey,   C.    B.     Casein   in   milk ;    Comparison  of  methods 

for  determination  of- 70:5 

Hershman,   P.    R.    Aluniiiiates  from  alunitc ;   Production 

of (P) 889,  889,  88!> 

Refractory   material;    Corrosion-resisting (P)  . . . .   1060 

and    Armour    Fertilizer    Works.     Carbon ;    Process    of 

making  comminuted (P)    fS4 

^Jitrogcnous  compounds  of  alumiiiiuni ;  Production  of 

■ (P)  890 

Nitrogenous   compounds   from   aluminium   waste   pro- 
ducts ;   Production   of (P) 890 

Nitrogenous  (ompounds;   Production     of  (P)    ..     890 

and  W.  F.  Jobbins.     All  minium  skimmings,  screenings, 

slags,   etc.;   l*rocess  of  treating (P) 54l> 

and  Mineral   Piolucts  Co.     Nitiogcn  ;   Fixation  of 

as  all  minii<m  nitride  (P) 8ti(> 

Refraetfiry    materials:    Product  on    of— — (P) 11  lO 

and   others.    Ah  minates   liom   nlunite;    Production   of 

(P)  889 

See  Mineral  Products  Co 692 

Hertwig.  T.     Colours   for  hard   porcelain  ;  Sulphur-yellow, 

sharp-lire It6» 

Herzberg.  M.,  and  Sj-nthctic  Patents  Co.  Disazol  dye- 
stuffs  (P) 249 

Herzbcrg,   W.     Paper ;   Deteimination  of  permeability    to 

air  of LIS 

Herzteld,  H.  Refractory  ceramic  objects;  Miiinifactiirc  of 
highly . — —  with    a     coating    of    relraelory    rare 

earths  (P) 5J1 

Zirconium    dioxide    or    pi  re    zirconiim    pnparations; 

Process    for   obtaining from   natural   zirconia 

earth  (P) C34 

Herzka,  E.,  and  A,  I.  Kaplan.  Molasses  refuse";  Manu- 
facture of  a  fertiliser  from (P) 320 

HcrzoK,  A.     Spider  silk    , ..  417 

Wools  and  hairs  ;  Refraction  of  light  by  some  anunal 832 

Herzog,   W.,   and    A.   .Tolles.     Indigoid   colouring  matters: 

Aromatic  open-chain  aliphatic :;(j 

Hislcwood,    W.    R.,    and    Hyilio    Vacm  m    Smelting    Co. 

Smelting  ores  and  inciiieratijig  garbage.  (P) 475. 
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Hess,  A.  F.     Obituary       913 

Hos9,  n.,  and  C.  E.  Boninc.    Solderiag  pastes  (P) 851 

Itess,  K.,  and  A.   Suchier.     Scopoline;    Degr.iiliition  pro- 
ducts of 327 

and  Synthetic  Patents  Co.    Iminoketones ;  XAlkylatcd 

(P)    275 

llcssc,  O.     Licliens  and  their  cliaracteristic  constituents..     327 

Lichens  as  foodstulfs  and  as  fodder 903 

UitherinRton,  F.  A.     Dryer  (P) 450 

Wcublein,  O.     Leather  or  textile  driving  belts,  etc.;  Im- 
pregnation of •  (P) 854 

Ilcusner.  K.     See  Neelmeier,  W 531 

Heusz,    R.     Hops;    Influence    of — ■ — on    protein    content, 

liead-retnininK   power,   and  stability   of   beer  ....     859 

Hewitt,  .1.  T..  and  C.  H.  Lumsdcn.     Acetic  anhydride 210 

See  Kipping,  F.  S 627 

Hewitt,    P.    C,    and    Cooper-Hewitt    Electric    Co.     Ijght- 

transforming  varnishes  (P) 808,  808,  808,  898 

Vapour  electric  apparatus  producing  ultra-violet  rays  (P)  1102 
Hey,  D.   M.,  and   Vacuum   Dyeing  Machine   Co.     ])yeing 

apparatus  (P)    357,  1153 

H'^yl,  A.  D.     See  Quigley  Furnace  and  Foundry  Co 528r 

Ueyl,  F.  W.,  and  M.  C.  Hart.    Suuibul  root ;  Constituents 

of 379 

Hcyl,  G.  E.,  and  T.  T.  Baker.    Fuel  for  internal-combustion 

engines  ;  Liquid (P)    349r 

H'J-roth,    F.     F.      Multiple    ionisation ;     Theory    of — — . 

Modification  of  electrolytic  dissociation  theory..     251 

Heys,   W.   E.    See  Macpherson,  R 852 

Hibbard,   H.   D.    "AUoy  steels:   Slanufacture  and   uses 

of ■• 948 

Hibbert,  E.    See  Knecht,  E lOOS 

Hibbert,  H.,  and  E.  I.  du  Pont  de  Nemours  Powder  Co. 
Condensation     of     ketone-alcohols ;     Process     of 

(P)  198r 

See  Essex,  H 906 

Hibbert,  J.  C.    Arsenic  apparatus  ;  A  new  form  of 672,  673 

Hick,  Hargrcaves,  and  Co.,  Ltd.,  and  J.  Gunn.     Condensing 

apparatus,  and  fittings  for  use  therewith  (P)  ....   1206 

Hickling,   G.     Coal ;  Microscopic  constitution  of 165 

Hickman,    T.    M.     Coke:    Jtanufactiire    of from    non- 
coking  or  difficultly  coking  coal  (P) 1006r 

Hickmann,  W.     See  Chem.  Fabr.  Grieshelm-Elektroii  477r,  031 

Hicks,  W.  B.     See  Pennington,  M.  E 640 

Hicks,  V.     See  Luthy,  J.  O 56 

Hidc-Ite  Leather  Co.     See  Clapp,  A.  L 734 

Hiege,  K.     See  Lorenz,  R 708 

Higglns,  A.  n..  and  Minerals  Separation,  Ltil.     Ore  con- 
centration by  the  agitation  froth  process  <P)  184,  365r 
Higgins,  E.  B.     Catalysts  for  hydrogenating  oils  ;  Prcpar.ition 

of (P) 1163 

Catalysts  for  hydrogenation  purposes,  particularly  for 
hydrogenation   of   fatty   acids   and   their   esters; 

Preparation  of ■  (P) .1122 

Oil  batlis  and  means  for  heating  them  (P)    731 

Reduction  of  organic  compounds  (P)    317,  307r 

Higgins,   W.     Hydrocarbon  oils  ;   Cracking  heavy (P)    919 

Higginson,   G.   .S.     See   Grubb,   G.   R 1051 

Highfleld,  F.  W.     Ores  :  Process  and  electric  furnace  for 

smelting  —  (P)    lllOr 

Smelting  ores,  and  apparatus  therefor  (P) 260r 

Volatilisetl  zinc  oxide  and  the  like  ;   Precipit.ation  of 

(P)  123 

Zinc  :  Recovery  of (P) 850 

Higley,    H.    G.     Enamel    and    kindred    coatings ;    Jfcthod 

of  applying tr.  iron  (P) 635 

Higuchi,  S.     Oils:  Japanese  fatty  and  essential • 261 

Hubert,  H.     Ammonium  phosphate  :  Manufacture  of (P)    927 

Superphosjiliate ;     Production     of     dry     disintegrated 

(P)  857 

Hildebraud,  J.  H.,  and  W.  O.  Bowers.     Zinc  .salt>  ;  .Study 

of  action  of  alkali  on by  means  of  hydrogen 

electrode 536 

Hildebrandf,  F.  M.     See  JfcCall,  A.  G 266 

Bildebrandt,  G.,  and  American  Industrial  Gas  Co.     Lique- 
fying gases  with  low  boiling  point;  .\]>paratus  and 

process  tor (P)  1145)- 

Hill,  A.  J.     See  Johnson.  T.  B 922 

Hill,  C.  A.    Chemicil  and  allied  industries  as  affected  by 

the   war ;   Discussion   on  the 1095 

and  T.  D.  Morson.     Fine  ohemicak  :  Manufacture  of 

in  relation  to  British  chemical  industrj" 792 

Hill,  D.  r.     See  Van  Xame.  R.  G 1115 

Hill,  J.  B.    Tungsten;  Xew  derivatives  of 1259 

Hill,  J.  K.     British  ccal  tar  colour  indu.stry  and  its  diffi- 
culties in  war  time.     Discussion 788 

Tar  distillation  industry :  Influence  of  the   European 

war  on  the .    "Discussion 779 

HiU,  J.   W.     .See  Wennerstcn,  H 63 

Hill,  R.     Fine  chemical  industry  ;  Discussion  on  the 797 

HUl,  R.  W.    See  Wennerstcn,  H 63 
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Hillcbrand,    W.    F.,   and    J.    A.    Scherrer.     Gallium    from 

spelter;  Recovery  of— —in  tlie  United  States..     473 
Hillcke,  A.F.,andSeniet-SolvayCo.     Ammonia  saturator  (P)     176 

Ammonium  sulphate  ;  Production  of (P) 176 

Hiller.  K.  H.     Absorption  process  and  apparatus  (P) 12OT 

.\bsori)tion  refrigeration  ni>paratus  (P) 1208 

Uillliousc,    C.    B.     Carhon    monoxide  ;    Production  of 

from  carbon  dioxide  (P) ;  •  •     1^' 

Electric  arc  furnace  for  reducing  ores  and  fusing  oUier 

materials  ( P)   , 969 

Hillis,  W.  J.,  and  Uillis-fiimler  Brick  Co.     Furnace-brick  (P)    31 1 

Hillls-Simler  Brick  Co.     See  HilUs,  W.  J SH 

HiUkowltz,  G.     Sec  Neubauer,  H *31 

Hilpcrt,  S.     Naphthalene;    Solubility    of in  ammonia 

as  a  cause  of  stoppage  of  pipes 41* 

Hinchley,  J.   W.     Chen\istrv  and  engineering.     Discussion  1189 
Chemistry;    Federation    of    interests    of    applied    and 

pure in  an   Imperial   Union.      Discus.sion a04 

Graphic   methods   in   cliemicid   indiu'tries.     Discussion    21.j 
and  G.  Gorton.     Exiiressing  liquid  from  materials  con- 

taining  tlie  .s;une  ;  .\pparatus  ft)r ■  (P) X-l 

Peat ;   Process  for  expressing  liquid  from (P>  .  •  12j* 

Hinckley,  .i.  T.,  and  National  Carbon  Co.    Carbon  articles ; 

Manufacture  of (P) • .  •  •     927 

Hind  and  Dauch  Paper  Co.     See  Kclleher,  D 1256 

Hinkcy,    F.    A.     Zinc   fiu-naccs ;    Clean-out  apparatus   for 

(P)  641r 

Hinks,  E.     Hydrogen  peroxide  in  milk  ;  Persistence  of 65 

Hinman,  B.  C,  and  E.  \V.  Uobey.     Adding  predetermined 

quantities  of  substancc-s  to  a  uniform  or  variable 

flow   of   liquid;   .\pparatus   for (P) 6o1r 

Hinrichsen,   F.   W.,  and  E.   Kindscher.    Vulcanisation  of 

rubber  ;  Theory  of  the  cold ■ 9-54 

Hinselmann,  Gebr.     Coke-oven  (P) 412,  527,  8S:> 

Hirsch,  W.     Glass  furnace;  Eegcnerative (P) 602 

Hirschel,    G.     Jlonochromatic   light;    Use   of  the    electric 

spark  for  pulverising  solutions  and  for  obtaining o"> 

Hirsching,  H.     Ores  ;  Recovery  of  values  from (P)  ■  •     896 

Hislop,  G.  R.    See  Hislop,  R.  F H,*? 

Hislop,   R.   F.    Heating  furnaces  for  metals  (P) •  1922 

and    G.    R.    Hislop.     Fiu-uaces ;    Eeverberatory   heatmg 

—  (P)  114' 

Hitch,   E.   F.,   and  Equitable  Powder  Manufacturing  Co. 

Nitration  process  (P) ilA.^ 

Hoagland,  D.  R.     See  Sharp,  L.  T 1"' 

Hoclistetter,   A.    Methyl    chloride   from   methane;   Slanu- 

facture  of (P) 8bT 

Hochstetter,   F.   W.,  and  P.   M.   Picrson.     Moving-picture 

films  ;  Restoring  blemished (P) 944 

Hochstetter.  R..  and  Ault  and   Wiborg  Co.    Mimeograph 

inks  :  Manufacture  of (P)    1123, 1123,112  f 

Hocker,  C.  D.     See  Bartell,  F.  E ^'^^ 

Hocks,  A.     See  StoUe,  G 183,  641r 

Hoddick  und  Rothe.    Distillation  apparatus:  Continuous 

■ <P)  ""^ 

Hodgetts,    E.    A.    B.     Chemical   and   allied   industries   as 

affected  by  the  war;  Discussion  on  the ...•  1"^* 

Chemistry;   Federation    of    interests    of    applied    and 

pure in  an  Imperial   Union.     Discussion      ..     ou^ 

Hodgkinson,  W.  R.  E.    Aluminium ;  Action  of  nitric >cid        _^ 

on .     Discussion    r^'l^o't 

Transport  of  material  in  the  form  of  dust.     Discussion        J^ 

Hodgson,  B.     S--e  Brodetsky,  S "^^ 

Hoehn,  J.  C.  C.    Hydrogenatin?  uasaturated  fatty  material 

(P) '. "■ ^rf 

Hobile,  A.    See  Rupp,  E ''* 

Honig,  A.     Brass ;  Electrolytic  deposition  of 9b7 

Hoering.   P.     Ctjperiis  papijnis.   L. ;   Preparation^'of  iflbres 

from as    a    substitute    for    flax,    hemp,  i.and 

jute  (P) /■'"* 

Hoerlein,  H.,  and  Srathetic  Patents  Co.    Physiologically  » 

active  base  (P)   i2o,.bJ4 

Hot,  H.     Waste-  lyes  from  the  potasli  industry^  Removal    >^^ 

of  sulphates  from 1~^ 

Hoif,  A.     Ally!  alcohol:  Preiioration  of -'^ 

Holfa,  E.     See  Meister,  Luciius.  u.  Briining 1057r,  1038/- 

Ho.fman.   C.     .See  Kohman,   H.   A l^*' 

.See  Ward  Balang  Co >•  ^"f 

Hoffman,  E.  J.     Nitration  of  toluene %Goj 

Hoffmann,  A.     Sulphuric  acid;  Impurities  of  chamber  ^ 

prepared   from  gases  from  metallurgical  furnaces    .jj* 
Hoffmann.  F.     Producer  gas  analyses;   A  frequent  source^ 

of  error  in : • " " '  ;^'  '  "-* 

Producer   gas   analyses ;   Method  of  asicertaining   the  >-- 

accuracy  of f>4' 

Hoftmann-La  Roche,  F..  uiul  Co.  Alkaloids  of  morphine 
series;  Preparation  of  derivatives  of ^.con- 
taining no  N-mcthyl  groups  (P) u^'^'  ■ 

N-Allvlnorcodeine  and  N-allyldihydronorcodcine  ;  Pre- 
paration of (P) •     438 

Arsenic   acid;    Preijuration   of  an   organicXcompoimd 

of (P) 198 
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H«i«raiaB-l.->  RorJve.  T  .  und  fo —*■..»/                                ,d,  r-a 

(.tiolinr    PtT-vwrat  !<>n  "f  nimh>-vr<'>wpi<'  *»»--  ''f <.^>  •>^ 

SainnlB  au»d  lis  lU-ci'iun'siiKui  i>r»ilui-ts :  Pr«i>.ir»tloB 

o<    taomiiMlwl    dvrixatn-VB    of (P) »•>' 

N.     Set   Livbnunii.  A.  J 2«7 

,  H.  O.    CopptT  ;  Rewnt  progress  lu  tM  mrtaUurtiy  ^  _ 

J.     Bl»u-hti>i\L     Stiimiti-:     iieiuiviour     o( ii) 

oxidJ»iiu;  r»u*t    ■^^^ 

K.     hl«!>t-J»m»cv    gas;    Vtilisntion   of (P)     ISJ 

F,     ."V*  Barer.  ¥..  unrt  Co 0**r 

K    A.     Uy>lro?^n  ;  Volumelrir  •K'tormination  of 

t.v  o\itUt'"i<  by  »ctivat«l  clilorato  :^>lution. 

jv        "   '    '      -'    -J  mitnuxide  by  mercuric  cjimmato  1002 
anj  li  rogon  ;  Rftaritititin  i^l  oxulation 

r.itt'  Mi>ette  by  i-arbon  monoxide. 

.  ,:„    : 1003 

■ad  11  Ilydrop'n  and  luctluiin- :  .■Hparation 

.talvsL<  of  o\y-hyiiroscn  mixtures    *•' 

and  k     ^. :..:..!- it      Kormir  ai-id  ;   Formation  of  form- 
aid,  h.vdc  iiml  other  organie  substamx-s  from SS3 

HohriMdcl.    M.     >  oli    bacillus    ami    lartic    aeid    bacteria; 

Piviiiinttion  o(  dry  cidtures  of (P) SS5 

Holbfook.  O.  M..  and  .\nnoiir  and  Co.    Oil ;  Method  of 

rrllnlng (P)  317,  31. 

Holde/D.     Iniulators;    Conductivity  and    electrical  c.\cit- 

abiUtv  of  liquid 411 

Pctnleuni  spirit  eicctriflwl  by  Howine  through  narrow 
tub**-     I>b»hargc    lu    earthed    recfrtarlcs    con- 

taininR 826 

HbUeo,  E.  R.     Hydromelallnrgy  of  ores  (P) 546 

Ores;  Apparatus  for  treating iP) 640 

Precioas    in^taU;    Process    of    treating    ores    bearing 

(P)   640 

Holfert,   M.    Multi-coloured  photographs;   Preparation  of 

(P)  193 

Holland,  E.  B  .  and  others.     Butter  fat ;  Dctcnuiiution  of 

•t<axic  aciil  in 649 

RoUaod,  W.    W.     Sm  Fraier,  J.  C.  W 1059 

BoUande.  A.  C.    Acid  aniline  dycstulfs;  Anti-coagulating 

action  of on  proteins 860 

HoOandadM    Re^^idugas    Maatseliappij    Systeem    Rinrker- 

Wolter.     Oil  KTn:  Munuf.-icturo  of (P;    .  625,  lOOf.r 

Halleabeck.  C.  .\..  and  A.  C.  Horn.     Varnish  composition; 

Manufacture  of  watcnroof (P) 034 

Holkr,  H.  1>..  an.1  E.  L.  Pi-tfrr.     Copiwr  sulphate  ami  sul- 
phuric acid;   Density  of  aqueous  solutions  of 692 

TloUiday.    A.     Kk-clrolytic    apparatus    for    production    of 

liquor  for  bleacliing  and  other  purroses  (P) 971r 

Hollinahcad.  A.  1> .  and  others.     Cobalt  and  nickel  colours 

for  I ottcry 540 

Holms,  A.     See  Jacobson,  C.  A 367,  690.  690 

Hobnea,  E.  M.    Thjinol  from  Monarda  punrlala 1081 

Hotam,  H.  N.,  and  R.  K.  Rindfiisz.    Colloidal  arsenates 

and  phoAphatrs  of  iron 1155 

Washing  pr.-ripiia(es  for  peptisation.     Preparation  of 

rolioidal  S'.lution-i 870 

Hotatt,  J.  A.,  and  others.    "  .■■elby  Smelter  Commission; 

Beport  of " 943 

Holme*,   M.    F..   and    Xalional   Carton   Co.    Depolarising 

material;  I'rocess  for  making  battery (P> . .     745 

HoSmes,  M.  K,  and  Htmingray  Glass  Co.     Class  furnace  (P)    965 
Holt,   A.    Chrmieal   Intelligence  Department  of  Board  of 

Trade  ;  Dixus^ion  on  suggested  formation  of 450 

Ethyl  brvmidi- ;  Prei^aration  of 275 

Holt,    H.  b.    A.    .>'«  BadL-ehe   Anilin   und  Soda   Fabrik  265r. 

899r,  935 
Holter,  A.,  ami  X<.rsk  Hydm-Kleklrii'k  Kvaelstofaktieselskab. 
OranuLiting  raldum  nitrate  and  similar  substances 

witfKjut  (Itiihkirmation  und  dust  (P) IZOIr 

Hotrerkohlungs-Irid  A.-(;.     .««   Kilerer,  J 617/- 

Kommcl.  W.    Iliotographic  plate»,  films,  etc. ;  Process  for 

drying <P> 190 

HomoUu,  K.    SUk  ;  Prevention  of  tendering  of  tin-weighted 

417 

Konds,  K_  and  otliers.     .Metis  ;  'transformations  of  special 

alloy at  liigli  tem|>4-ratures 844 

Honolulu  I«in  Works  Co.     .See  Stade,  U 29;i 

Hood,  O.  P..  and  R.  H.  KuiUieh.    "  Oas/iline  mine  loco- 
motive* in  relation  to  safety  and  health  " 948 

Hood  Eubbcr  Co.     Srt  r;|[ddiii.   A.    A 371 

Ur^tOMsle.  W.  T  .  ar.d  Klniro-f  liciniial  I'roilnets  Co.     Air  ; 

Apparatus  for  .lertrirally  Iriating (P> 065 

OZODC  ;  Mrfhfxl  and  apiarat  us  for  making (P)  . .  .'!65 

H'lopcr,  E.   r.    Coal;  Probleras  of .     Uiscusiion  ....  226 

Esparto  Bra«^  ;    lly-prixlur-ts  of  — — .     Discussion  ....  404 
Tar  distilUtlon  Imlwitry  ;   Influinee  of  the  European 

war  on  the .     l)ii4ruKslon 77S 

H'^over,  C.  P.     Water;  Vn'mm  of  purifying (P) 1079 

Hopewell,  C.  F.     Kniirie  mating  and  dr>'iuK  apporatirs  (¥)  747r 
Hopklm,  A.  <j.     I'rtrol-proof  grcaM'  (P> 26:! 


r.ioE 
Hopkins.  .\.  S.,  and  standard  OiU n.     Petroleum  ;  Appiiratus 

for  diatilling lP> 1210 

Petroleinn  ;  Process  of  distilling (V) 1210 

Hopkins,  H.  S.,  and  C.  W.  Italkc.    Yttrium ;  Purification 

and  atomic  weight    of 1259 

Hopkins.  C.  T.    Fuel;  Manufacture  of  coniiosition (P)    826 

Hornuai.n,  P.     Pierotoxin  864 

and  If.  Wiichter.     Pierotoxin;  Deioun>osition  01 by 

methyl  aleoholio  potash,  and  pierotoxinlc  acid  . .   1033 

Horn,  A.  C.    'sef  HoUenbiek,  C.  A 934 

Home,  W.  C.    Crayons,  pencils,  or  niasscs  :  Phosphorescent 

or  luminoas (P)  1123 

Pencils  or  crayons ;  Self-luminous (P) 1123 

Horrocks.   W.   E.,  and  J.   K.   TuUis.    Tanning  extracts; 

Production  of (P)    1029r 

Horseh,  S.     See  Tsakalotos,  D.  E 140 

.S-.V  Zt-nghelis,  C 1217, 1217 

Horviall,  \V.     See  Daglish,  KB 750 

Ho.sdi,  M.     Filter  for  liquids  containing  suspended  organic 

matter ;  Drum (P)    9U 

Hosklns,  W..  and  Best  Bros.  Keene's  Cement  Co.    Oypsum 

product  for  coating  paper  (P) 830 

Hostetter,  .1.  C,  and  R.  B.  Sosman.  Ferric  oxide;  Disso- 
ciation of in  air 736 

^V«  Sosman,  R .  B 536 

Hougen,  A.  O.    See  Benson,  II.  K 680 

Hough,  A.     Condensers  for  nitric  acid  (P)   1108 

Sttroglvcerin;   Separation   of from  acid  mixtures 

coiitnining  it  (P) 1237 

Hough,  A.  T.     Hides  and  skins;  Conversion  of into 

leather  (P)  1165 

Hourlier,  P.,  and  l.'Air  Liquide.    Packing  for  machinery  (P)  624r 
Houseman,  P.   A.    I.iquorii-o   root  and  liquorice  extract ; 

Constituents  of 436 

Hovland.  H.  B.     Ores  and  other  material:  Apparatus  for 

treating (P) 185, 185, 185 

Howard,    A.    C,    and    Minemls    Separation,    Ltd.    Ores; 

Concentration  of (P) 895 

and  Minerals  Separation  American  Syndicate  (1913),  ltd. 

Ores ;  Concentration  of (P) r223r 

and   others.    Copper   ores;    Concentration  of (P) . .     969 

Howard,  D.     Obituary  1144 

Howard,    1>.    Lloyd.    Chemical    and    allied   industries   as 

alfccted  by  the  war ;  Discussion  on  the ....  1095 

Howard.  Jl.     Bau.\itc  digester  (P) 469 

Calcining  chemical   products ;   J'roccss  and  apparatus 

for (P)  460 

Carbon  dioxide  and  solid  sodiuni  sulpliite ;  Manufacture 

of (P)  254 

Mineral  acids;    Jlanufacturc   of (P) 962 

Howe,  H.  M..  and  A.  O.  Levy.     Pcarlitc  in  steel 106y 

Howe,    J.    A.    Refractory   nmterials;    Discussion    on 1248 

Howell,  I.  I.     Semi-steel;  Xaturc  and  uses  of 843 

Howell,    S.    P.     ■'  Permissible    explosives    tested    prior   to 

March,  1915 "     388 

Howies,  F.    See  Scott,  E.  K 476 

Hoyle,  H.  P.     See  Grange  Iron  Co..  Ltd 1209 

Hoyt.  A.  S.     Starch   powder;  Manufacture  of (P)    ..    702r 

Starch  products  ;  Manufacture  of <P) 1029r 

Hubbard.  P.,  and  F.  P.  Priteliard.  Aspluilts  and  asphalt 
cements;    Kffect    of    controllable    variables    upon 

the   penetration  test  for 297 

Hubbard,  K.  S.     See  Shaffer,  P.  A 488 

Hubbell,    H.    C.     Electrodes;    Storage-battery (P)  . .     547 

Huber,  F.  W..  and  F.  F.  Reatli.  Potassium  salts  ;  Recovery 
of  water-sohddc— — from  feNpathic  rock*  or  their 
derivatives  in  the  manufneturc  oi  Portland  cement 

(P)  960 

Huber,  J.     .See  tlutbier,  A 848,  1082 

Hubert,  C.     .*ef  Heil,  A 1068 

Hu<lson,    A.    E.    L.    Photographic    pictiu-es;    Process   for 

making by   use  of  neg.atives  formed  on  an 

opaque  base 1236 

Hudson,   C.    S.     Sugars;    Xumerieal   relations   among  the 

rotatory    jiowers   of  the   compound 937 

and  T.  S.  Harding.     .Melibios.' ;  Preparation  of 62 

Hiibner,   R.     Depliicgmatinp  and   condensing  arrangement 

for  spirit  rectifying  and  distillation  apparatus  (1*)     433 

Hiilsberg.  It.     Lubricating  grease;  .Manufacture  of (P)  1225 

Hlilsmeyer,  C.     Water  ;  Removing  gases  ab.«orbed  in (P)     435 

iriittner,  C.     See  Mylius,  F 1002,  1064 

Huff,  W.  1).,  anil  L.  CJ.  Moss.     Sulphur  wells  ;  Operating 

(P)     830 

Huff  F-lectroitatic  .Separator  Co.    See  Wcntworth,  H.  A.  607r 

Huge],  E.     See  Komiann,  W it32 

Hugh,  V.     Canning  foods;  Metl.od  of (P) 1078 

Hughes,  F.     .Vlkaloiils  of  some  Egj-ptian  Solanatece   ....     905 

Rulett,  ().  A.     See  Lipsi-onib,  (1.  F 261,  261 

Hulin,  P.  L.     Copiier  ;  Recovery  of from  alloys  (P)  . .       54 

Hull,  E.  C.     See  Nicolson,  A.  .McI., 828 

Bulme,  A.    Set  Hague,  R so 


J 


NAJIK  INDEX. 


33 


PAOE 
Hulton,  H.  F.  V;.    Carbohydiiite  analysis  ;  I'sc  of  ciuymes 

iind    spi'iial    yoasts    in .     Uiscussion 210 

Sfe  Baker,  J.  J 11^7 

HultgreD,  F.    Coinbustiblo  Ii<iuiils  from  gases;  Production 

of (P) 246 

Humbert,    E.     Stool:    Maniifaotiiro    o{ (P) 890r 

Huiuptirov,  H.  A..  :mil  W.  1.  Kusil.ll.     Kaising  or  forcing 

liquids  ipr  elastic  fluids  ;  Apparatus  for (P)  . .     822 

Humphiev,  I.  W.    Toluene;  Kitration  of to  trinitro- 
toluene       1236 

Ste  Drooks.  IS.  T 847 

Honcbello.  K.     Zinc  oxide  :  Production  of (P) 1218r 

Hunt. II.    ('uprousoxide;Kloctrolyticproductionof (P)  1150 

Hunt,    ('.     n.     Citrate-insoluble    phosphoric    acid ;    New 

njethod  lor  detenniuation  of 481 

Hunt,  E.  J.,  and  \V.  T.  Gidden.     Klectrolysis  and  treatment 

of  cadmium  or  coiiper  sulpluite  liquors  (P) 839 

Hunt,  F.   F.     Pigments;    Production  of (P) 747 

Hunter,   A.    1).,   and   It.    W    Cullum.     Furnace;   Oil-fired 

n>etal-nieltinK (V)    640 

Hunter,  A.  M.     Has  from  bird  wood  and  heavy  oil 1001 

Uuutcr,  3!.  M.     Knanielled  leathers  ;  .Manufacture  of (P)    748 

Huntly,    0.    >>.      Chemistry   and    eugineeriug.      Discussiou  1190 
Hurley,    !>..    and    J.    K.    O'Shea.     Electrical    conductors; 

Drying  and  impregnating (P) 126 

Hurt,  H.  H.,  and  Kobcson  Process  Co.     Emulsions  ;  Process 

for  making (P) 1225 

Hurtley.    \V.   11.    Meat:   Sterilisation  of (P) 324 

Huse,  K..  and  A.  H.  Xictr..    Photographic  reducers  ;  Pro- 
portional™—   1  ISO 

Hutchin.s.  x.  W.  >*.,  aud  otboi-s.     Sodium  bisulphite  ;  Manu- 
facture of (P) 1015 

Sodimn  thiosulpbate  :   Manufacture   of (P) 1059 

Hutchinson,  O.  St..  and  C.  S.   Ram  .Ayyar.     Bakhar,  the 

Indian  rice  beer  ferment 751 

Hutchinson,  H.  H.     See  Golding.  .T 646 

}futchinson,    .1.      "Tars    and    pitches    for    roads;    Testing 

of " 756 

Hutin,    A.     Sulphur    in    commercial    antimony    sulphide ; 

Determination  of  free 307 

Hutin.    Asphalts  ;  Distinguishing  natural from  pitches    917 

Colophony   in    gum   resins   used  in   rubber  industry  ; 

Approximate  determination  of 934 

Guju-resins  ;  Vidcanisation  of 1027 

Hutton,  K.   S.     Kelractory  materials;  Discussion  on 1249 

Hutton,  S.   P.     .^'t«  Xaylor,   W.   X 546(- 

Hutiler,  K.     Sci-  Badisclie  Anilin  u.  Soila  Fabr 886/ 

Hvbinette.    >'.    V.     Copper   and    nickel    from    matte    and 

other  products  ;  Separation  of  ■ (P) 607/ 

Leady  matte;  Process  of  reflning (P) 476 

Hyde,  J.  M.     Smelting  materials  containing  zinc  or  other 

volatile  metal  (P)  365/- 

Zinc  ores  ;  Smelting  — —  (P) 365f 

Hyde,  K.  W.     Stone  ;  Treated (P) 1017 

Hydrocarbon  Converter  Co.     See  .Stanley,  A.  31 1005 

Hydrogenated  Oil  Co.     See  Key,  A.  H 852 

Hydrogenatiou  Co.     See-  Bedford,  F 1156r 

See  Morrison,  H.  J ; 1267 

Hydrolose  Process  Corporation.    See  Freeman,  W.  K.  303r,  533, 

533 ,  533,  533,  533,  534,  833 
Hydro  Vaemmi  Smelting  Co.  See  Heslewood,  W.  It...  475 
Hylland,   K.     See   Alby    United   Carbide   Factories 963 


I 

Icaza,  J.  P.  e.     Wood;  Treatment  of  — (P) 311 

Icelera  Machine  Co.     See  Case,  ti.  A 102 

Se(  Southworth,  H.  H 242 

Ideal  Continuous  Cyaniding  Process  Co.    See  Tanner,  A.  F.  1223 
Hcken,  C.  A.,  and  .St.  V.  li.  Down.    Rubber:  Manufacture 

uf  — ■ —  and  apparat\is  therefor  (P) 854 

Iljinsky,  JI..  and   Wedekind  und   Co.     Vat-dyestull  com- 
pounds smted  for  dyeing  and  printing  (P) 535r 

.See  Wedekind,  R.,  nud  Co 1153;- 

lUges,  C,.  M.     See  Walker,  E.  V 1067 

lUig,  H.,  and   Gcs.   f.   Elektro-Osmose.    Electro-osmosis; 

Apparatus  for (P)   477r 

Imperia   Co..   Ltd.     See   Dod.    C 821 

Improved  Equipment  Co.    See  Xiles,  G.  H 7-30r 

Improved  Still  Co.     Sec  Tmuer,  C.  I, 295/- 

Inches.  R.    Aimuul  Meeting  proceedings 759 

Inczc,    G.    Potassium    bicarbonate    as     acidimetric    aud 

alkalimetric  standard 277 

l«dependent    Xon-Frccring    Powder    Co.    See    Bronstein, 

J.  B 908,  908,  90S 

Indestnictible  Paint  Co.    See  Tcrrisse.  H 57,  57 


P.VOF. 

Indu.strial   Appliance   Co.     See   Logan,   J.   1 904 

Industrial  Chemical  Co.     See  Stathara,  N 634,  890 

Ingalls,  W.  R.     Cadmium  in  spelter 1020 
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Krause,  H.     .^Ikylamines  ;   Preparation  of 1081 

Kranskopf,  F.  C,  and  G.  Ritter.     Resoreinol ;    Colours  pro- 
duced by in  sohitions  of  certain  salts,  and  their 

use  for  detecting  resoreinol  in  presence  of  other 

phenols '    1148 

Kraus-s,  R.  B.     Iodine  in  organic  matter  ;  Eletrolytic  deter- 
mination of . 490 

Krebitz,  P.     Glycerin  ;  Ves.sel  for  the  preparation  of (P)    609 

Kregczy,  A.     See  Noelting,  E 1103,  1103 

Kreidl,  I.    Silk  ;  Process  of  loading  — —  (P) 465;- 

Krcis.  H.     Cocoa;  Determination  of  fat  in 1175 

Wine;  Detection  of  artificial  colouringmattersin ..   1171 

and   W.  I.   Baragiola.     Oxalic  acid  in  wine ;   Detection 

of  small  quantities  of 483 

Kreisinger,  H..  and  J.  F.   Barkley.     Boiler  tubes  ;    Heat 

transmission  through 953 

and    F.    K.    Ovitz.     "  Flue     gases ;     Sampling  and 

analysing " 910 

Krejei,  M.  W.     See  Klepinger,  J.  H 259 

Kremann,  R.,  and  others.     Phenol  and  camphor  ;   Mixtures 

of in  the  light  of  the  phase  rule 488 

Kremer,  F.  W.     Saturating  tyre  fabric  ;  Apparatus  for 

(P)  532 

Kress,  O.    Kraft  or  sulphate  wood  pulp  process  ;  Chemical 

control  of  the 463 

Paper  specialities  ;  Use  of  bark  for 1105 

Kressmann,  F.  W.    Wood  flour 532 

Kreuger,  T.    Freezing  food  and  the  like;     Method  and 

apparatus  for (P)    271 

Krickbaum.  W.  M..  and  Gras.«elli  Chemical  Co.     Hydrochloric 

acid  ;  Furnace  for  making (P) 308 

Krickhuhn,  G.     Distillation  of  tar,  mineral  oils,  f  r  oils  and 

fats ;  Combination  of  two  stills  for (P) 352 
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Krieger,  .\.     Iteiniclory  iiaterials  :    .\ranufaeture  of (P)  1157 

Turpentine  oil ;  Testing  the  luuity  of 74'> 

Krieger,  A.  If.,  and  Kicselgulir  Co.  of  America.     Building 

materials;    Jfanufaeture  of  (impositions  for 

(P)  73'> 

Kriegshcim,  H.,  and  The  Permutit  Co.     Water  :  Purification 

of (P) 041,  lOiC'r 

Kristcnseu,  S.    Sec  .Vubeit.  .\ 860 

KroU,  A.,  sen.     AggNimerating  fine  ore,  Hue  dust,  etc.,  mixed 

with  fuel,  by  fusion  (P) li't 

Kroll,  A.  V.  M.     Agglomerating  finely-divided  graiiular  or 

friable  materials  (]>) 1023r 

Krone,  O.  A.     Gas  analysis;  Accurate  method  of 55i> 

KronsteiD,  A.     Fatty  oils  in  the  light  of  mesomorphic  poly- 
merisation       608 

Krueger,  C.  K.,  and  General  Electric  Co.     .\rc  light  electrode 

(P) 627 

Kriigcr,  E.    Crystallising  pota,«siura  chloride  and  other  salts 

(P) 425 

Krult,  H.     Lecithin  derivative  containing  iodine  and  iron ; 

Preparation  of  a (P) 979' 

Krug,  A.,  and  Soc.  .\ncjn.  F.tahl.  .V.  Maguin.     Boiling 

apparatus  ;  Cireidating  device  for (P) 702 

Krumbhnar.     linseed  oil  and  Chinese  wood  oil  :  Polymerisa- 
tion of 1225 

Krumhaar,  H.    See  Schonfeld,  F 270,  1230- 

Krupp,  F.,A.-G.    llagnetic  material ;  Method  and  apparatus 

for  separating  — • —  (P) 475 

Jlagnetieoreseparators(P)    694,  694 

Ores  ;  Process  for  agglnmerat  ing (P) 106& 

Palm  and  other  nuts  ;  Tnatmeut  of (P) 972r 

Kubelka.  V.     Adsorption  of  organic  acids  by  hide  powder. . . .     854 
Kubicrschk^-,  K.     Alcohol ;  Continuous  preparation  of  abso- 
lute   from  alcohol-water  mixtures  (P) 377 

titrating  liquid  or  easily  fusible  organic  compounds 

iusoluble  in  water  ;  Process  for (l*> 199' 

Saturated  vapours;    Ilekition  between  temperature  and 

pressure  of 953 

Separating  a  mixture  of  two  liquids  into  its  components ; 

Apparatus  for (P) 523 

Kudlich,  R.  H.     See  Hood,  O.  P 948 

Kiihn,  B.,  and  others.    Phytosterol  in  animal  fats ;  Detection 

of 126 

Kuehnrich,  P.  R.    AUoy  (P) 1117 

Kucrs,  F.     Gas  producer,  especially  lor  power  gas  (P) 1147 

KUttner,F.     Caustic  soda  solutions  ;  Purification  of from 

dissolved  colloids  (P)    115 

Kugel,  C.     Annealing  furnace  (P) 124 

Kuhl,  H.     Tan  liquors  ;  Fermeutatiou  of 318 

Kuhl,  R-     Sugarjuiccs;  Continuous  satimition  of (P)..     432 

Kidin,  A.  D.  J.     Wood  pulj) ;   Removing  resin  from  manu- 
factured     596 

Kuhn,  E.    See  Gutbier,  A 848,  1082 

Kulm,  E.W.    Hops;  Prepaiation  of  an  extractol -(P)..  1172 

Kulm.  H.  A.     Coal ;  Low-temperatm-c  distillation  of (P)  1255 

Kuhn,  K.     See  Henrich,  F 600 

Kuhn,  W.     Coating  metal  articles  with  nu^tals  (P) 742 

Kunert,  F.    See  Chem.  Fabr.  Griesheim-Elcktrou :',04)-,  961r 

Kuntze,  F.     .Sec  Gadamer,  J 1270 

Kunz,  E.     Pentose  and  the  so-called  fiu-furoids   975 

Kunz,  R.     Wine  :  Determination  of  tartaric  acid  and  lalciurn 

and  potassium  tartrates  in 269 

Kunz-Krause,  H.    Fonnaldehyde  ;    Contamination  of 

by  copper , 943 

Kurnakoff,  X.  S. ,  and  G.  G .  UrasofT.    Ferrosilicon  ;  Poisonous 

properties  of  commercial 1159 

Kurth,  G.     See  Tietzcn's  Eidam 546r 

Kurz,  A.     See  Waagner,  R.P.,  .4.-G 849 

i    Kuzell,  C.  R.    See  Klepinger,  J.  H 259 

[    Kuzirian,  S.  B.     Calcium  in  ash  of  forage  plauts  and  animal 

carcases  ;  Determination  of 1175 

Kym,  O.    2-Styril-  and  2-4'-amiuost.yril-6-an>.inobenzimin- 

azole  ;  Preparation  of (P) 35.> 

Kynoch,  Ltd.     See  Cocking,  A.  T HI'' 


L 

labbc.  J.  c.    Galvanising  iron  and  steel ;  Molten  alloy  for  _ 

(P)    6"» 

Labhardt,  H.    See  Badische  Anilin  u.  Soda  Fabr 931r 

Lachmann,  W.    Nitrogen  and  oxygen  ;  Production  of  com- 
pounds of especially  nitrogen  o.xides  from  free 

nitrogen  (P) 538 

Lackman,  A.  Mineral  oils  ;  Apparatus  for  distilling (P)  413 

La  Cour,  D.,  and  C.  V.  Schou.    Heat ;   Production  of —— 

and  its  application  for  heatmg  liquids,  etc.  (Pr. .  10* 
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Lac7,  B    •*     '  *'■ »ittM  iui-tli>'l<^iK  rliloriilf  :   Mititufacturc 

653 

Mtt'  .riJ  mrthj'louf  rhkiridr  ;   Manufacture 

90T 

aBdR<-~-  rChrmiraJav  Mrthyl chloride; 

M .  (P)   65S 

taikifl,  1  .  :ini   "     i>    r.i-.iuoiids.    Arc-lljiht  ilcrlnxle  (P). .     247 
and  Wt*stiiij£tHtu*c  Kkctric  and  Manufacturing  i'o.     Klec* 

tr..!-iP>    884 

Lmous    ):  .  >  :   Manutacturr  ol  non-alcoholic  c«n- 

IP) 940 

LACcrau:  :».l  W.  Svenirup.     IVIIulwso  lur  pap^r 

.    MetlKHl  of  making  innoxiou:»  the 

iP) 30 

Laiaf,  E    .N ....t.-;   l>uriacatiun  of  natural (P)..       47 

Laisslr,  H      l>r>ini:  ovrns  :    Automatic  rrgulation  of  tcm- 

prratutv  of — —  (P» 241 

Laiet,  F..  and  H    W    Aklrich.     Toppor  leaching  plant  at 

Anaconda .    Mont. :     A    aamton  —    1019 

and  F.  F.  Frick.  Zinc  ;  Kkrtroljtic  extraction  of (P) 

314,  314 
Lalljcf,  Y.  1.  A.     S««  water :    Process  of  extracting  salts 

from (P)      C!H>,  lOlOr 

Lamb.  M  r.    Fur  skin« :   Manufacture  of (P) 643 

Leatlter  Us<'d  in  (ni>  mflcrs;    m-tcrioration  ol ..     989 

and  A   Haney.   t'limmic  oxide  iu  cluouir-tanned  Iralber  ; 

Hetermination  ol 1028 

Lamb,  R.     Wwid  :    Impregnating (P) 311 

Lunbert.  A.     Aluiuina  :    I>rep.tration  of  pure (P)    ..   1218 

Lambri^.      (.la**  tubes  of  exact  dimensions  ;    Process  for 

production  of 1157 

Lamoceaux.  W.  F.    Sulphur  from  sulphur  gases  ;   Recovery 

of  ck-mcnul (P)       309,  738 

and  C.  W.  Kenvick.  Suliihur  from  sulphur  gaH>9i ;  Recovery 

of  elemental (P)       423r,   598r 

Lampart,  J.  II.     Aw  Wagner,  H 367 

Lampe,  W.     Barium  oxide;    Manufacture  of (P) 538 

Lamsew,  O.  M.     Beer;    Method  of  preiuring (P)   ..     013 

Lance,    R.     Zinc  $'>lutions  ;    Treatment  of to  recover 

the  metal  (P)   1068f 

Laace,  R.  P.    Ores  of  xinc,  copper,  cadmium,  cobalt,  nickel, 

etc.;    Process  for  treating (P)    54 

Laaeaaear,  T...  and  H.  Maillard.    Alkali  and  alkaline-earth 

metals;     Prepa'ation   of (P)    607 

Landao,  M.    Impretmated  wood  ;    PrcKluction  of (P)..  1061 

Landen,  W.  It.    Mfrcur>-  ores  ;   Smelting  of  —— 1160 

aad  Pacific  Foundo"  Vn.    Mercury  ;    Apparatus  for  r<-cover- 

ing from  it?  ore  (P)  1067 

Landea,  W.  Motor.spirit ;  Productionof Iromi>etroIeum 

(P)  1211 

LAodis,  W.  S.  Ammonia  from  calcium  cyanamide  ;  Produc- 
tion ot^ — —  252 

and  Aiaerican  Cyanamid  Co.      Ammonia  from  calcium 

cyanamide;     Manufacture  of (P)    115 

and  Ammo-Phoi  Cor^'oration.    .\mmonia  ;   Ap}>aratUb  for 

pnidncin^ frt»m  calcium  cyanamide  (P)    ....     737 

and  F.  S   Washburn,    .\mmonia  ;  Catalyser  apparr.tU!>  for 

oxi.U-ine  —  IP) 963 

Ammonia:     ('atal}-s.r  li.r  oxidisina (P)        963 

Ammonia:     Meth<-1   <■(  oxidisine (P)    963 

Ammonia;  Prt«e«*ss  and  ai'i^iratus  for  oxidising (P)    963 

Platinum  catalyst  ( P) 983 

Sulphuric  acid  ;    ^lanufacture  of ^(P) 468 

Landmark.  II.   B.     Tannine  extract  from  waste  siilphite- 

lye  ;     Prr«luct  ion  of (P)    372 

Jjindreth.  C.  P.     Electrochemical  apparatus  for  purifying 

liquid-  (Pi  86Sr 

IJqnid.s  ;     F.l«-trulytir  npi.aratu»  for  treating (P)  1224 

I-andrio.  P.   Kxtraction  by  volat  ilisatiou  of  Eubet.'inces  liable 

to  d«T,mi».-itiin  by  heat  (P) 1131 

I-andry,  T...  arxl  others.    Perfume*  ;  Kxtrartion  of and 

their  inconmration  in  various  bodies  (P) 617 

I.ai>daboa  u.  Meyer.  <  him.  Fabr.  Grunau.  Formic  acid, 
acetic  arid,  and  like  volatile  acids  :  Process  for  dis- 
tilling  (P)    835 

S^e  Kriiiir,  A 468.  1059 

I-ane.H.  HydrogenisinK oilx and  fats  ;  Apparatujtfor (P)    642 

Ijuig.A.  'V  -»- 7"-  ••>  I  hydrocyanic  acid  ;  Mixtures  develop- 

■  ■■  re.!  in  cartridge   Ifirm  (P)   176 

'^rarl  I'ion   prrHluct«  of  various- ....   J259 

Healii..   K-    (P)       6S4,  731 

T.ange,    M.     .S«  Witlirlt»aa«,    II ; 1151 

I-an«e,  W.    Fat  in  cacao  products  ;   iJetennination  of 039 

•See  Act.-Ge*    f.  Anilinfabr 628r,  733r 

I-angguth,  E.     fir<-«  ;   Ai'i>aratus  for  treatment  of (P)  3i5r 

I.anemuir.  I  .  and  <■•  t.cral  Klectric  Co.     Compound  metallic 

artif-N^:    M:iriuUrture  of (P>   ^2A 

lDcarKl<-Mn n. .    lurig-i.n   electric  lamp  (P) 627 

I.angworthy.  H.  V.    .s>«  (iiltner.  W 43O 

l-anman.  K.  H.    .See  I>»wis.  i;.  N gg 

I^arabee,  F.  J>.   Stt  Andr*-»ii,  W..  *# 1031r 

Luaque,  H.     Fee<l  water:    Treatment  of to  i<revcnt 

corrfjsion  and  lncru.statJon  In  steam  generators,  etc 
•   (P> 941 
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Larivei,    F.    F.      Textile   materials;     Scouring,   bleaching, 

dyeiiui,  and  like  luuchiaes  for  treating (P)..   1010 

I-arkin  Co.     Set  -Morey.  i .  1! 294 

La  Ko«lie,  F.     Alloy  (P) 039 

Steel  alloys  (P) 694 

Larrimer,  J.  P.    .">Ve  lAXinnrd,  L.  A 909 

Larson,  M.  B.    Tanning  hides  and  skins ;  Composition  for 

I  (PI    899r 

Laska,  .\.  L.     Stt  C'liein.  Fubr.  Oriesheim-Elektron .t8r 

I    Lathrop,  K.  0.     Protein  decomposition  in  soils 1 107 

Lalsliaw,  W.  L.    Set  Swanson,  C.  0 975 

Latten,  M.,  and  S)-ntlietic  Patents  Co.   Axodyestuff;  Blue- 

'  xlolet (P)  531 

Lauber,  K.  R.,  and  R.  V.  Xeher.    Aluminium  ;   Method  for 

pnxluciiii!    baiiils   of (P)    64Ir 

Laucks,  1.  F.     Potash  from  kelp 481 

Lauder,  .\.    Seawcctls  ;    Value  of as  raw  materials  for 

chemical   industry.    Discussion    574 

LauDmann.  It.     l.eatlier  ;    IVteclion  of  free  mineral  acids 

and  lact  ic  acid  iu 265 

Tai:iiiiig    mnterinls :      Detection    and     distinction    of 

artificial alone  and  in   presence  of  vegctablo 

tannins  551 

Laughlin.  W.  0.    Sre  Schroter.  0.  A 1223 

Ijiurance,  L.,  and  II.  O.  Wood.    Polariscopes  (P) 1 183 

Lavedan,  L.     .\gave  plant  ;    Process  of  treating  the  juices 

of  the preiwiratory  to  fermentation  (P)  ....   1029r 

Yeast;     Manufacture   of (P)    12.30 

and  V.  A.  Itendon.     Agave  plant  ;    Process  of  treatiitg 

juices  of  the (P)    704 

lavcne,  II.  A.    See  Calhane,  D.  F 330 

Lavine,  J.     Solder  (P)  743 

Ijw,  D.  J.    Su  Wood.  J.  T 585 

L.1W,  E.  F.    ."Jee  .Armstrong.  Whitworth,  and  Co.,  Ltd 1161 

Lay,  W.  J.    Gas  producer  (P) 1210 

Layng.  H.  R.    C.vaniding  ores;   Process  of (P)    .'.  640,  IVi 

Lea,  J.  E.    Flow  of  liquids  or  liquids  and  gases  ;  Regulating 

and   measuring   the    proportional (P)    914 

Leask,  H.  N.     Destructor  furnaces;    Refuse (P) 326 

Leber.  E.      Sulphur  in  cast   iron    301 

Lc  Blanc,  M.    .-<>•<•  Andrich,  K 529 

Lebreil,  F.,and  R.  Desgeorge.  Casein;  Preparation  ol  plastic 

(P)    899r 

Lc  Chatclier,  H.    Crystal  gla.ss ;    Devitrification  of ..     738 

and  F.  Bogitrh.    Carbon  in  steel;   Determination  of 

by  the  Eggertz  method 636,  636 

Pickling  steel  with  nitre  cake    845 

Lecocq,  E.,  and  Soc.  Ci^u.  de  Fours  &  Coke,  Syst6me3  Lecocq . 

Coke-oven;    Regenerative^ — -(P)    1H7/' 

Lcconte,  .K.    Flax  fibres ;    Purification,  dccolorisation.  and 

disinfection  of by  means  of  sulphur  dioxide  (P)     590 

Lecroq,  P.    Chromed  colloids;    Rendering insoluble,  in 

absence  of  light  (P) 60 

Ledeboer,  P.  H.  Iron  free  from  titanium;  Extraction  of 

from  titaniferous  ferruginous  sands  (P)    605 

Lederer,  A.    Incandescence  body  for  electric  lamps  (P) 627 

Polluted  waters  carrying  coUoiils ;    Relative  stabiUtics 

in—    861 

Lederer,  L.     Celluloid ;    Production  of  products  resembling 

(P)    961r 

Leeds  snl  Xorthrup  Co.    See  Wrighton,  W.  J 261,  1265r 

Lefcvre,  L.    Indine  of  I.aurent  and  iso-indigo  of  Wahl  and 

Bagard  ;    Probable  identity  of .595 

Isatide  and  isatan  ;    Constitution  of 595 

L(ger,  £.     Magnesium  citrate;    Clianges  in ofBcinal on 

keeping  466 

Lehmann,   A.,   Textil-techn.  Bureau  in  Rheydt.  Fulling 

animal  fibres  (P)    4l8r 

Lehmann.  E.,  and  P.  Knoche.  Photographic  emulsions  with 
animal  or  plant  albumin  as  an  imfKiriant  con- 
stituent; Preparation  of  ripened  fine-grain (P)     386 

Lehm.inn.  F.,  and  J.  stocker.  Ijics  from  cellulose  derivatives ; 

Manufacture  of (P)  747r 

Plastic  substances  from   cellulose  derivatives ;    Manu- 
facture   of (P)     924r 

See  Rupp,  E 387 

Lehmann,  J.     Furnace  ;    Gas  heating (P)  1255 

Lehmann,  K.   Salt  prepared  by  fusion  and  its  use  as  a  table 

salt    305 

Lehmann.  K.  B.    Hydric  acid  (benzoic  acid  and  m-cresotic 

acid)  ;    Hygienic  influence  of •  1031 

Lehmann,   P.      Sulphur  dioxide;     Production   of by 

roasting  ores  and  sulphur  together  (P) 691 

Lehne,  E.  Filter-press,  especially  for  filtration  of  sugar  juice 

and  the  like  (P)  648,  1229 

Leigh,  W.  X.  Alizarin  in  d.ved  cotton  fabrics  ;  Determination 

of and  comiiosition  of  Turkey-red  and  other 

alizarin  lakes 888 

Leighton.  A.    Cellulose;    Adsorption  of  acids  by 464 

(>Uulose ;    .AdsorptionXof  caustic  soda  by 249 
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T.ciuvcber,   A.     T  ir  ami  siiuilnr  substances  ;    Distillation 

of (I') 059 

l.ciscr,  I.    Soap  (1')    SflSe 

Lcitch,  J.  W.     C'liilliug  molten  material  and  obtaining  the 

soliil  in  a  sulidiviiled  state  (P)    294 

Sulphuric  acid  ;    Oonccutrating (D  308,  080 

Waste   acids   from   nitrations;    Treating with   a 

Folvcnt  (P) 869 

l-immens,  (!.  J.,  and  r.  J.  I'rycr.     Insecticides  or  plant 

washes  (!■)  1079 

Limoine,   O.      Hydrogen   peroxide;    Catalysis  of by 

carlion 632 

Hydrogen  peroxide  :  Catalysis  of ■  in  a  heterogeneous 

mcdi4im.     lOxperiments  witli  mercury   599 

Hydrogen   peroxide;    Catalysis  of by  platinum..     632 

Hydrogen  peroxide  :  Catalysis  of by  various  oxides    632 

LiSniirt,  G.  H.    .«<■*•  Bruck,  M 651 

See  Harries,  C 487 

l.enci.F.  Cinchona  bark  ;  Determination  of  alkaloids  in— —    138 

Lender,  E.    Paper;    Resinous  emulsion  for  sizing (P)  1215 

Lenders,  A.  W.  H.  Starches;  Apparatus  for  making  modified 

(P)   

See  Sovereign,  C.  L 

Lcngersdorf  und  Co.,  Bunzlauer  Werke.  Furuace  with  vertical 
retorts  and  gas  producers  beneath  the  retorts  (P) 

Glass-mciting  furnaces;    Method  of  heating (P).. 

Heat  treatment  of  iron  and  otlier  metals  by  means  of  a 

reducing  gas  (P)      1116 

See  Fleischer,  K 427 

lenher,   V.      Manganese   solutions;     Oxidation   of in 

presence  of  air  ....  < 088 

and  M.  V.  R.  Buell.    Soap  solutions 972 

;ind  C.  C.  Meloche.   Cerium;  Volumetric  determination  of 

■ — —  by  means  of  permanganate     277 

and  E.  Tri'og.    Silica;  Determination  of 632 

See  Rosenberg,  L 971 

Leonard,  L.  A.,  and  J.  P.  Larrimer.   Iron  of  iiigh  grade  from 

ordinary  cast  iron  :    Production  of — • —  (P) 969 

Lcopold-Brodie,  J.     Salt;    Manufacture  of (P)   691r 

Lepctit,  R.,  and  C.  C.  Satta.    Qucrcetin  from  the  bark  of 

Pinus    pinaster    831 

Lerciynska,  I.    See  Pictet,  A 1098 
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-McCormaek,  IT.,  and  others.      Paper  pulp  and  tlie  like  : 

Manufaeturc  of from   s\nillowir  stalks   (!')..  lOOU 

-Mi-Court,  0.  D.,  and  Conimeriial  Laboratories,  Ltd.    Cora- 

bustion  of  gases  and  vapours  (P)    oaj 

.Mi-Coy,  H.  N.  Cai-iioiite  sandstone  ;  Process  of  concentrating    

(P)    106' 

.McCoy,  J.  P.  A,  and  Westinghouse  Kleetrie  and  Manufaotm-- 

ingCo.  Ue-inoiispro<lucts;  Manufacture  of (P)     Oi-' 

.^fcCnlloch,  A.,  and  W.  «.  Walkcy.    Pasteurisation  of  milk 

or  otl!(  r  liiruids  ;    Apparatus  tor (P)     ll''> 

JtcDcnaott,  F.  A.    Citrus  fruits  ;   Utilisation  of  cull  Florida 

48o 

MacDonald,  A.     Fuel  economy.    Discussion   766 

-MacDonald,  D.  F.   "  Engineering  problems  of  Panama  Canal 

in  their  relation  to  geology  and  topography  "  ....     910 

^McDonald,  F.    Cathode  lor  electrolytic  cells  (P) 316 

MacDonaM,  .T.  \V.    Chemistry  and  engineering.    Discussion  1188 

McDonald,  T.    C.as  washer  (P) 298 

JtcDonnell,  C.  C,  and  C.  if.  Smith.    Lead  arsenates 1154 

Lead  arsenates.  E(|uilibrium  in  the  system  PbO,  As;Os, 

H,0 1258 

lead   ehlorarsenat*   or  artiileial  mimetitc ;    Prepara- 
tion and  properties  of 025 

See  Roark,  K.  C 705 

McDougal,  T.  0.   Casting  of  clay  wares 964 

Macedvskaja,  T.  I.  See  Sametkin,  S.  S 380 

McElroy,  K.  P.      .sv.;  lionner,  W.  T 465,  465,  629 

.>tcEwett,  J.  J.     .S.r  Witham,  tJ.  S.,  .sea 733 

.McFarland,  H.  B.  and  K  J.  Shoemaker.  Insulating  material ; 

Production  of (P)    745)- 

Insulating  material  from  Zostera  marina  fibre  ;   Manu- 

f.acture   of (P)    1106r 

MaeFarlauc,  N.  C.   See  Snell,  J.  F 482 

JlcGaU,  E,  and  others.     Battery;    Galvanic (P) 1267 

jrcOeorge,  W.  T.    Arsenic  applietl  as  a  spray  for  weeds. . . .     195 
MeUowan,  J.  P.  Ball-mills  for  grinding  bacteria  and  bacterial 

produrts  (P)    915 

MacGregor,  J.  R.    See  ScIiaetTer.  J.  A 1267 

McOuirk,  C.  W.    See  Durham,  G 244i- 

Maehlet,  G.  F.   Pyrometer  (P) 982 

.Maeliwaine,  J.  E.     Bleaching  textile  materials  and  other 

substances  (P) 357r 

Mcintosh,  D.     5fe  Edson,  K 473 

>taeIvor,  K.  W.  E.  See  Metals  Recovery,  Ltd 1260 

Mack,  E.    Gases  :   Process  and  apparatus  for  treatment  of 

by  the  electric  arc  (P)  608 

Jlackay,  G.  M.  J.,  and  C.  V.  Ferguson.  Arcs  in  gases  between 

non-vaporising  electrodes  349 

Mackay,  H.S.,  and  M.aekay  Process  Co.  Electrolytic  battery  (P)  695 

Maekay  Proccs-S  Co.   Sec  Mackay,  H.  S 695 

>lackenna,  J.     "  .^criciUturc  in  India "     982 

McKenna,  J.,  and  Fort  Wayne  Rolling  Mill  Corporation. 

Furnace  (P) 1207 

MeEenna,  P.  M..  and  Oicrrieal  Products  Co.    Cobalt  from 

ores    or    by-products;     Separation  of (P)  ..     260 

Jlackenzie,  J.  Nitre  cake  ;  Recovery  of  sulphoric  acid  from 

(P)   838 

Obituary 1051 

Tan  bark,  peat,  and  the  like  ;  Treatment  of  spent 

for  use  as  fuel  (P)  1210 

McKergow,  P.  S.   See  McArthur,  L.  W 1110,  1110,  lllOr 

MAikey,  W.  McD.     Olive  cil ;    Action  of  driers  on . 

Discussion    456 

and  H.  Ingle.    Olive  oi! ;  Action  of  driers  on 454 

See  Hargreaves,  \T 526 

M.  Kie,  P.  V.  See  Orton,  K.  J.  P 489 

.Maikle,  J.  H.   Lubriaiting  oil  or  grease  (P) 932 

Macklind,  W.  R.,  and  0.  A.  Martin.    Drying  mechanism  (P)    916 
Drying   mechanism  ;     Vapour-removing  apixaratus  for 

(P)    916/ 

MiKnight,  W.  M.      Electrio-arc  furnace  for  melting  and 

refining  stctl;  S(.rae  faults  of  the  small 845 

Maclaurin,  R.   Bituminous  fuels  ;  Process  and  apparatus  for 

manufacture  of  various  products  from (P)  . .  1103? 

Fuel  economy.     Discussion   766 

Gas;    Apparatus  for  scrubbing (P)    299r 

Sh.ile  oil  industry.     Discussion     776 

Tar  distillation  industry  ;    Influence  of  the  European 

war  on  the .     Discussion    778 

Tar  fog;   E^ctraetion  of from  hot  gas.     Discussion  782 
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SIcLean.  U.  0.     Sec  Lipnian,  3.0, 126* 

JfacLean,  K.  M.    See  Harding,  V.J 485,  866 

McLeish,  .T.    "  Mineral  proiluition  of  Canada  in  1913  " 140 

••  Mineral  production  of  Canada  in  1914 "    •»*» 

McMuUen.  E.  W.    .SVe  McCormack,  H 1009 

McMurray,  M.,  and  others.  Sintering  ores  ;  Method  of (P)    744 

MoMurtry,  L.  IS.   See  Vandercook,  A.  E Ill* 

McNair,  J.  H.    Pectin  gels  :  Consistency  of 1232 

Poison  oak ;   Poisonous  principle  of J*f 

See  Oruess,  W.  V "0* 

McXally,  S.  C.    Leather  and  other  materials  ;   Composition 

for  preserving (P)    "•>'■ 

McXeil,  C.   Rolls  for  sugar  c:ino  mills  (P) 268r 

McNeill,  T.  W.,  and  Reid,  Murdoch,  and  Co.     Transporting 

materials  in  bulk  (P) ^'■ 

Macnicol,  A.  K.   Oils,  spirits,  and  gases  from  organic  or  other   ^ 

materials ;    App.iratus  for   obtaining ^  n^n  '  i  nor' 

McNitt.   .T..   and    Roessler   and   Hasslacher   Chemical    Co. 

Metals;   Reduction  of -by  electrolysis  (P)  •• 

Macpherson,  R.,  and  W.  E.  Keys.    Detersive  and  emiUsivo 

agents  ;    Maimfacture  of (P)    "5'' 

MacRac,  H.,  and  U.  M.  Chase.    Retort  or  still  (P)    1212 

Madagascar  Minerals  Syndicate,  Ltd.    Sf«  Sulman,  H.  L...  970r 
Maddy,  J.  H.,  and  others.    Metal  coating  baths ;    Flux  for 

(P)   

Metal-coating    of    ferrous    articles ;     Composition    for 

Protective  metal  coating  upon  metallic  articles ;  Process 

of  forming  a ■  (P)     

Madchmg,  W.,  and  F.  Hager.    Dl-indolyl ;  New.dcrivatives 
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Mar/.,  S.   See  Ramann,  E 

Magarvey,  J.  R.,  and  others.    Comminuted  fuel 

supplying to  furnaces  (P)    

Magis,  J.    Limestrme.  dolomite,  or  the  like  ;   Shaft  furnaces 

or  kilns  for  burning  or  calcining (P)  . . . .  690, 

Magnard.  M.     Pyroteehnical  composition  ;    Manufacture  of 

(P)    

Magnesit-Industrie  A.-G.      .sVc  Grundmann,  F 

Magnin,  J.    W.aterprooflng  porous  materials  such  as  leather, 

fabrics,  and  paper  (P)   "^" 

Magnus,  B.    Blast  !'.  rcvcrberatory  furnaces  for  copper-gold 

ores   ll''9 

Magoolaghan.  W.    Heaters  or  evaporators  for  sea  water  and 

other  feed  water  (P)  ^™  "^ 

Magrath,  H.  J.    Water;   Apparatus  for  softening,  sterilising, 

1  and  otherwise  treating ■  (P) HM-r 

I  Water;  Treatment  of for  softening,  purifying,  and 

1  like  purposes  (P)   l"'; 

I    Maguin.  A.,  Soc.  Anon.  Etabl.    See  Krug,  A '"^ 

Mailhe,  A.    5«  Sabatier,  P 32,  34,  349r.  628 

!    MaiUard,  H.     See  Lancessem-,  E __ 

I    Mainwaring,  A.  E.    See  Thomas,  W 

Maire,  R.      See  Riimelin,  O 

Maitlaud,  H.  T.,  and  S<m  Co.     Lubricating  oils;    Process 

of  refming (P)      

Majima,  K.    Hydro-urushiol ;   Con-titnti-'n  of 

and  I.  Nakanuu-a,  Isohydro-urushiol  ami  its  lower  homologue 

and  Y.  Okazaki.    2.:i-Dihydroxytolueiie  (isohomocatechol) 

and  the  nitro-derivative  of  its  methyl  ether      .... 

and  J.  Tahara.    Hydro-urustiiol ;    Sj-nthesis  of 

Malcolmson,  M.  D.   See  McGall,  E 

MaUinckrodt,  E.  jun.  and  A.  D.  Alt.     Ether  for  anajsthe.sia ; 
Dctemun.ation  of  small  amounts  of  alcohol  and 
water  in 
MalUuson.  H.  ('.    Nitrocellulose  in  guncotton ;  Rapid  deter- 

mination  of  soluble ' 

Malm,  J.  L.  Metal  and  mineral  bearing  materials ;  Treating 

(P)  

Madley,  A.  E.  G.    See  Paid!,  A.  R 

Manchester  Furnaces,  Ltd.,  and  others.    Furnaces;   R«™'"  „„„. 
beratory  -^  (P)    10""' 

Mandel,  J.  A.    See  Neuberg,  C ™^ 

I    Mandelbaum,  R.    See  Kaufmann,  A.,  und  Co 

i    Manfield,  W.  H.  Oil  shales,  especially  those  of  the  Dorsetshire 
I  Kimmeridgian  series    

Manganese  Steel  Rail  Co.     Manganese  steel ;  Heat  treatment 

of (p)  11  ly 

'        and  W.  S.  Potter.    Manganese  steel;    Heat  treatment  of 

:  (P)    !■"' 

Mangelsdorfl,  F.  W.    Filter-manufacturing  press  (P) 522 

Mann    A.,  and  H.  V.  Harlan.     Barley  grain  ;    Morphology 

I  of  the with  reference  to  its  enzyme-secretmg 

areas  ■*'■* 

Mann,  C.  A.    Saw  palmetto,  a  phytoehemical  study  of  the 

1  fruit  of  Sabttl  serntlata 

'    Mann,  E.  W.     "  Southall's  Materia  Medica  "  
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,  T.  W  ,  »ii<l  >.i!u  t>   I  iilor;iuti\t  liydrocubons ;  rroccss 

ct  rnikim:  — —  (!•) '•'* 

Prtrvkum  »iivl  Its  i>r\>ducti  :    llt-Onini: (P)    1*** 

a,  H    H  .  »aJ  V.  i!    I'ttwanlhan.     IWIrl  vino  leaves; 
(■Vmirtnandphj-siolog}-  iinil wmiurrcial blcacliiue 

or 1033 

Mabo,  H  T..  »iiJ  I'.  V.  Clui-ton.  l"ui«-Uatiou  kvsses in assaylns 

tilta 1113    ' 

,J.C.,»ndH.W  "  ' •■    IttchaDdllielike;  Method 

•ad  tpiani  !>g (P) 125j    '• 

A.     iSl  ■liue  19*    I 

aicb,  V  .  «!'..l  \V    i.iiiuuuu.     Methyl  alct>lu>l ;    Dcoim-  I 

|^*iit It'll   <f liv   tuealL-i  oi  heat<tl  ctH'l>er    ....     943    | 

Ukl  K.  Tliiile.     ^^y^lrt.^•^'nU<^^l  fats;    I'umi'letely ..     648 

Mansbridc-.      Pt«t  ;    Vs«  o£ in  gts-produeiug   plants. 

Discussion    1242 

MumU.  J.  ir.   .See  Baewn.  B.  H.  S 144 

Mani^ardt,  I..,  und  Co.,  Kaci>nei.-^'n\ral2werk.   I'ase-hardi-n- 
ine  oi  calibrated  aiid  engraved  rollers,    standard 

rollers,  etc.  (P) 183 

Manoilova,  V.  S.    Sft  Naiuetkin.  S.  S 380 

MAqncnne,  L.    Redueing  sugars  in  presence  of  an  excess  of 

sucrose  ;    l»elenniual  it»n  nf 320 

SucroM  and  invert  sugar  :    I'ninparativc  action  of 

on  alkaline  evipper  solutions 268 

Sugars  ;   Preseni-e  of  retluring  sugars  oth 

sugar   in    ixminjereial 373 

Malkorg,  K.    .See  I'heui.  Kabr.  liricsheim-Elektron 310r 

)Ulcliand,  C.  and  L.  X.  l>epeyre.    Meat-fibre  ;  Prtparation 

of  sterili^-d.  granulated (P)     271 

MUdlle,  R.  Essential  oils  ;  Determination  of  iodine  value  of 

fll6 

Mannf,  H.     Convryiug  and  grading  materials  ;    Apparatus 

for  simultaneously (P)   460r 

MarcusMin.  J.     Asphalt  industry;    Standards  for  products 

of  the !  1099 

Asphalts;    nwrnital  c<>nii*>sition  of  natural 1099 

aiHl  G.  Meyerheim.    fholcsterol  and  phjtostcrol ;   Effect. 

of    bydrogenat'on  on 549 

and  B.  von  Uuber.    Marme  animal  oils  in  oils,  fats,  and 

soaps;     Detection    of 1121 

Maiden.  J.  W.    Fats  and  oils  ;  Heat  of  bromination  of 477 

Sulphates   of  barium,   strontium,   calcium,  and   lead  ; 

•Solubilities  of in  aiumonium  acetate  solutions 

at  2o'('.,  and  separation  of  these  sul>stanccs  by 

ammonium  acetate  scilution 387 

Marden,  Orth,  and  Hastings  lo.  See  Peacock,  S 1217 

Marin,  J.  A.     Explosives  (P)  1181 

Marino,  P.   Kleftrol>-tes  for  use  in  the  electrolytic  deposition 

of  metals  (P) 545 

EIectro|>-tic  depx^ition  of  aluminium,  tin,  nickel,  copjier, 

zinc,  iron,  steel,  or  allo)-s  thereof  on  metals  (P)  . .        54 
Iron  IT  hteel ;    Electrol>-tic  process  for  removing  oxide 

from  the  surface  of (P) 849,  1022r,  1222 

Porcelain.   rrfitter>*.   glass,   etc. ;      Rendering elec- 
trically ttindurlive  for  the  clectrol>'tic  deposition 

then  on  of  mitallic  coatings  (P)    423 

Tin  ;    Ehctrol>-tic  deposition  of on  iron  and  other 

metallic  surfaces  (P)   930 

Tin  from  tinned  iron  scrap;    Separating (P)  ....  1161 

Mark,  C.    Coatings  of  alloys  fur  metal  articles ;   Protective 

(P)    1119r 

Coatings  for  iron  and  »t«l  metallic  article's  (P) 970r 

Coatings;      Method     of     applying     protective to 

metallic  articles  (P)     742,  970r 

and  C.  Mark,  iun.    Metal-coated  iron  or  steel  article  (P)..     849 

Set  Mark,  C,  jun al3,  313 

Mark,  C.  jun..  ami  others.     Iron  or  steel  article  ;    Metal- 

cuatwl  — —  (!•)   313 

Metallic  articles ;     Appljing     protective    coatings    to 

(P)    313 

See  Mark,  C 849 

Mark   Hanufarturing  Co.     See  Mark,  C,  jun 313,  313 

NarkRraf,  H.     Ammonia  formation  in  gasification  of  coko 

and  coal  by  steam  and  air  340 

Marlow,  T.  O.,  and  Pulscnuler  Engineering  Co.,  I.td.     Dry- 
ing, heating,  (criling.  or  ventilating:  Apparatus  for 

(P)    1096 

MaroQ,  D.   B<-nziminazoles  iontainiiig  an  ethylamino  group  ; 

Manufai-ture  of (P)       197,  1035r 

Man,  R.  A.,and  iMU'Ril  Kihre'o.    Pulp  and  paper  ;  Process 

rii  making IV) 250 

and  GeiMTal  WateriTiioling  Co,  Impregnated  textile  fabrics 

(P)  250 

T^ailher;     Manufacture  of   impregnated (P)    ....     265 

IxaitJier  :    Procoa  of  treating (P)   265 

Manden.M  W.  Vegetable  pajxr-making  materials  ;  Method 

o(  treating — — (P)    250 

and  Sugar  i'ane  lty-Pr«jducts  Co.    l*aeking  or  obturating 

material  (P) 358 

Sugarcane  bagasw  and  product  thereof  (!')  356 

Marsii,  H.  I..    Iron:   Prx^-ss  of  intrejducing into  foeieU, 

drug*,  anal  beverages'  (P) 433 

Marshall,  A.,  and  G.  Peace.    Nitroglycerin  ;  Vapour  pressure 

<•' 617 
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Mir>li.nll,  E.  K  .  jun.    See  Mateer,  J.  G 659 

Marsli.dl.  M.  J.     See  Ruitan,  U.  E 477 

Martijn.  11.  J.    See  Van  Calcar,  It.  P S20r,  1270 

Martin.  K.    Aluniin.'^  and  aluminntes 43 

Alimiina  :    Manufacture   of   pure —  (P)    46,  48r 

Martin,  F.  n.    .See  Postum  Cereal  Co 903 

Martin.  (•..  and  K.A.  Daneasler.  "  ltali>gens  and  their  allies"     146 
and  J.  E.  Eoucar.  "  Sulphuric  acid  and  sulphur  products  "     500 

ami  edhers.     "Industrial  gases" 9S2 

"  Sidt  and  alkali  industrv  "      GOO 

Martin,  G.  A.     .See  Macklind,  W.  K 916,  9 UV 

Martin,  J.  A.    Citric  acid  by  fenmntation  938 

Martin,  N.  H.    Obituary      816 

Martin.  S.  G..  and  others.    Copper  ;  Oxidation  of (P). .     259 

Martini  und  Hiineke.    licnzene  vapour  and  air  ;   Conditions 

for  the  lonnat  ion  and  combustion  of  mixtures  of 1212 

See  Itcretta,    A:       82:i.- 

Marwcdel.  J.  E  .  and  Chen).  Eabr.  vorm.  Weilerter  Meer. 

Mixing  apiMimtus  (P)   24  4r 

Mar.^,  K.    See  Act.-Ges.  f.  Anilinfabr 735f 

Marx,  R.  J.    Paper-making  machines,  and  manufacture  of 

paper  (P) lOnOr 

See  De  Cew,  J.  A 317,  597,  1027/- 

See  Ne»ell,  A.  J 1009r 

Marz,  J.    Bricks  of  uniform  deep  red  colotir  ;  Production  of 

(P)    843 

Mascarelli,  E.,  and  (!.  Sanna.   Erucic,  bnissidic,  and  isocrucic 

acids  ;     Isomerism   of  ■ — —    2'32 

Mascarini,  G.,  and  .^.  Contardi.    Electrical  ri-sistance  (P). .    745r 
Mascbhatipt,  .1.   G.      Plants ;    Antagonistic  action  of  salts 

in 1208 

Maschincnbau-Anstalt  Humboldt.     Briquettes;    Api>aratus 
for  the  contini:ous  coking  of  the  binding  medium  in 

• (P)    : 52I-, 

Destructor-furnaces  ;   Working  and  construction  of 

(P)     12:!3 

Filter-  or  press-plate  for  dehydrating  pulp,  paper,  peat, 

or  the  like  (P) 624 

Maschinenfabr.   A.-O.  vorm.    Wagner  und  Co.     See  under 

Wagner  und  Co. 
Maschinenfabr.  II.  Cegielski.    .See  iriirfer  Cegielskl. 
MascUke,    A.      Linoleum,   lincrusta,   and    similar  fabrics; 

Preparation  of  non-iiiBaromablc (P)    187 

Mason,  C.  1)..  and  Coodycar's  Metallic  Rubber  Shoe  Co. 

Vulcanised   rubber  articles;    Jlanufacture  of 

(P)  747,  890r 

Mason,  F.  A.     See  King,  A.  T 1131,  1235 

Mason,  J.  W.  V.     See  Kelsey,  T.  S 650 

Mason  i.  G.    Manganese;   Action  of on  plant  growth . .     936 

Soils;     .'Alkaline   reaction    iTOdueed    by   acids  in 

viewed  from  standpoint  of  plant  nutrition  1227 

Massachusetts  Chocolate  Co.    See  Walker,  J 324 

Massacui,  C,  and  A.   Neumann.      Rocks ;    Treatment  of 

volcanic  • (P) 121S 

Water:    Softening  and  purifying (P)   1233 

Masse,  K.,  and  H.  Leroux.    Plienid  in  crude  phenols  from 

coal  t^ir  ;  Determination  of 1148 

Massic,  M.  C.     See  Bonner,  W.  T 465,  465,  620 

MastlMura,  H.     Fish-liver  nils;    Hydrocarbons  in ..     316 

Masters,  E.     See  Gibl.ons  Bros 41:ir 

Mateer,  J.  C...  and  E.  K.  Marshall,  jun.     Ercasc  content  of 

certain  beans,  with  special  reference  to  the  jack  bean    So!) 

Mathesius,  W .   .SVe  Bras.sert,  H.  A 413 

Mathe.son,  A.  M.    Tin  ores  ;   Chemical  as.say  of 847 

Mathcson.  H.  W.,  and  i;.  I.  du  Pont  de  Xemours  Powder  Co. 

Carbohydrate  esters  ;  Process  of  colloidinK  —  (P)       40 
Mathcwson.  C.  H.,  and  E.  JI.  Tholheimcr.    Arsenical  brass 
lontaining  01  and  02-5  per  cent,  of  copper  ;  Anneal- 
ing of 1064 

Mathicson  Alkali  Works.   See  Mount.  W.  D 021 

Mathicu.  E.  Milk;  Simphflcd  molecular  constant  for  detect- 
ing added  water  in • 613 

Hatos,  L.  J.   Dyeing  or  impregnating  machine  <P) 534 

Matray,  J.    Adhesives  from  icllulose  esters  (P) 597 

Matsuda,  T.     Steel;    Properties  of  annealed 844 

Matt,  SI.    See  Gellbaeh,  E 185 

Matthews.  F.  E.,  and  E.  H.  Strange.     Unsaturated  hydro- 
carbons :    Purification  of (P)     1035r,  1035r 

and  others,    Cnsaturatcd  hydrocarbe.ns  ;   Slanufaeture  of 

(P)    llSlr 

Matthews  and  Yalcs,  Ltd.     .See  Vates,  W 821 

3[nue,  (i.     Elderberry  wine  ;    .Manufacture  and  propertied 

of 376 

Maxim,  M.    Sulphonic  acids  :   Mantifaeturc  of  alkali  salts  of 

aromatic from  the  alkalinc-earth  salts  (P)..  1149 

Maxted,  >".,  B,,  and  G,  R,  Ridsdale,   Hydrogen;  Manufacture 

of  pure (P)   1060 

Mayer,  F.     Opium  preiiaratinns ;    Production  of  medicinal 

bv  ullra-nitratlon    652 

See  Kalisther,  G 1 150 
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367 
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Mayer,    O.     ITurdncss    in    waters  :     T>otcrinination    of 

haviiiK  nirard  to  jireseiice  oi  alkali  larbonati'S -i- 

Mayers,  11.  J.,  ami  Empire  Rubber  Co.  Uubbcr  ;   Devulcanis- 

ing (P)  

Maypole  Margarine  Works,  I.t<l.    See  Flakes  A./S 

Xtayr,  C.   See  Treadwell,  Y.V 

Mauiirou,.^.  Fatty  oil.s;  Delicate  method  of  analysing 

Mead  Johnson  and  Co.    See  Johnson,  E.  M 

Meade,  G.  1'.,  and  J.  B.  Harris.     Rcdueing  sngars  in  cane 

products;    (Jravimetric  determination   of ..■ 

Mcadcr,  J.  \V.    Cophaeline  ethyl  ether  (P) 

Ccphaelinc  isobutyl  cthir.  and  salts  thereof  (P) 12i^l 

Cephacline  projiyl  ether,  and  salts  thereof  (P)  12' 1 

Meaker,  O.  J..    Coating  wire  with  metal  (P) 930 

Meaiu,  C.  M.    See  Clark,  U.  II 948 

Meant,  J.   O..  and  Uill  and  Co.     Glass;     Manufacture  of 

illuminating (P)   255 

Meckbach,  E.,  and  Synthetic  Patents  Co.    Colour-lakes  fast 

to  light  (P)   1256 

Mecklenburg,  \V.     Ink  spots  on  paper;    Blackness  of 428 

Meek,  P.  B.,  and  E.  R.  Watson.   Polyhydroxyanthraquinone 

dyes  ;    Colour  of 685 

Megrath,  W.  A.    See  Kendall,  E.  D 919 

Mcgraw,  II.  A.    Flotation  of  ores  ;   Use  of  oils  in 848 

Meigen,  W.  Hyilrogenation  of  fats  by  means  of  nickel  oxides  ; 

Catal>-tic 262 

Meikic,  J.     See  Anderson,  W 681 ,  821 

McisenbuiK.  K.  See  Bayer;  F.,  uud  Co 044r,  654 

See  Uelbriick,  K 322f 

Meisenhcimer,  J.    Yeast ;   Xitrogcnoiis  constituetts  of 268 

Meiscr,  F.  K.     Ijimpblack  :    Process  of  obtaining <P)    429 

Lime  and  similar  materials  ;  Process  for  burning (P)     ISO 

Mcister,  Lueiu.«,  und  Briininc,  Farbwcrke  vorm.  -Aeetaldehyde 

from  acetylene  ;  5Ian\itacture  of (P)  142r,  385r,  1082 

Alkamine  esters  of  phcnylearbonic  acid  containing  an 

amino  group  in  the  nucleus  :  Preparation  of (P)     198 

Aluminium   alkyloxides  :     Preparation   of (P) 1083 

Alumirium  ethoxide  ;    Distillation  of (P)    385 

Aminobcnzencarsiuic    acid ;     Preparation    of    nitrated 

(P)    73r 

3-Aminocarbazolemonosulphouic  acid  and    its   deriva- 
tives alkylated  at  the  p>Trole  nitrogen  atom  (P),.     685 

Anthraquinone  dyestuffs  ;    Manufacture  of (P)   ..     170 

Antliraiiuinone  ;    Preparation  of (P) 921 

Anthratniinone    series ;     Preparation    of    conden-saticn 

products  of containing  nitrogen  (P> 595,  1056 

Anthraciuiuone-a-mereaptans  and  disulpludes  ;    Manu- 
facture of (P) 830 

Arsenic  ;   Preparation  of  organic  compounds  containing  [ 

(P) 654 

Arseno-compounds  ;    Manufacture  of  complex (P)    489 

l-Aryl-4-diethylaminoethyl-5-p5Tazolone-3-carboxylic 

acid  ;    Preparation  of  alkyl  esters  of (P)  ....   1083 

Azo  dvestufis  on  the  fibre  ;    Production  of  insoluble  I 

yellow  ■ (P)   466,  1058r    ' 

Bacteria  preparations  suitable  for  the  production  of  i 

liquid^  for  injection  ;    Process  for  obt.aining  dry 

(P)    654 

Black  dyeings  on  cotton  ;  Production  of  fast (P). .     534 

Bromo-a-hydroxyanthraquinones  ;    Preparation  of 

(P) 1149 

2-Chloro-4-aminobenzeiie-l-arsinic  acid  ;  Preparation  of 

(P)    142 

o-Chlorotoluene-p-sulphonic  acid;    Preparation  of • 

(P)  170,  352 

Diaminodiphenvlurcatetrasulphonic  acid  ;    Preparation 

of (P)  30 

I>ianthraquinonylene  dioxides  :   Manufacture  of (P)  1151 

Diaryhdobenzoquinones  ;     Preparation    of (P)    ..   1214 

Di-l-aryl-a-pyxazolones ;     Preparation    of (P)     ..     463 

Dichloroantliracene  hexa-  and  octo-chlorides  ;   Prepara- 
tion of (P) 353 

1.4-Dich!oronaphthalene  ;     Preparation    of (P)    ..     107 

9.10-DihalogenantIiracene-3-monosulphonic  acids  ;    Pre- 
paration of (P) 921 

4.4'-I)ihydroxy-3.3'-diaminoarsenobenzene  ;  Preparation 

of  mi.xturcs  of  alkali  salts  of (P)  944r 

Disazo  dvestuffs  ;    Preparation  of  diazotisable for 

cotton  (P)    171 

Dyeing  hairs,  furs,  etc.  (P) 1257 

Dyeing  skins,  hair,  feathers,  etc.  (P)  597 

Ethyl  acetate  from  acetaldehyde  ;  Jfanufacture  of (P)  141 

Hexa-amino-arsenobenzene  ;    Preparation  of (P)..    142f 

7-Hydroxvearbostyril ;     Production    of    derivatives   of 

(P) 170 

2.3-Hydrox\Tiaphthoic  acid  ;   Preparation  of  arylamides 

of (P)   353 

Hydroxyi^henylquinohnedicarboxylic  acid  ;    Process  of 

making (P)    708r 

Indanthrene  series  ;   Manufacture  of  blue  vat  dyestuffs 

of  the containing  chlorine  and  fast  to  elUorine 

(P)    171,1151 

Indanthrene  series  ;    Production  of  finely-divided  dye- 
stuffs  of  the (P) 532 

Indanthrene  and  its  substitution  products  ;  Preparation 

of  chloro-derivatives  of (P)  415 

lododihydroxypropane  ;    Preparation  of (P)    ....     489 
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Meister,  Lucius,  und  BrUnlng,  Farbwcrke  vorm.— con*. 

Isatin;    Manufacture  of (P)     ••••     830 

Isatin  and  resorcinol ;    Preparation  of  a  condensation 

product  from (P) ■  ■  • ;,•.;•••     oli 

Monoazo  dyestuffs;    Manufacture  of  blue — —  (P)    ■•„  ,8«b 

Monoazo  dyestuffs  for  wool ;    Preparation  of (P)  1056 

Mononitrocarbazoles  ;    Preparation  of (1 )     ......   1149 

Nitric  acid;  Production  of  highly  concentrated (P)    537 

S-Nitro-l-alkylaminoantlmiquinones ;     Manufacture    of 


-(P) 


830 


S-Nitrocarbazole-monosulphonie  acid  and  its  derivatives 

alkylated  at  the  pyrrole  nitrogen  atom  (P)  . . 685 

Oxphenylquin"linedicarboxylic    acid    and    derivatives; 

Manufacture  of (P)    .- •,     ^'^ 

2-Phenylquiiinlin< -l-carboxylic    acid;     Preparation    of 

amino-derivatives  of (P)      198,384,1180 

2-Phenylquinoline-4-earboxylic    acid ;     Preparation    of 

soluble  derivatives  of (P) •  •  •     867 

Polyazo  dyestuffs  ;    Preparation  of  substantive (P)    5^1 

Quinoline  Yellow  dyestuffs  ;  Manufacture  of  halogenated 

/p\  10a7r 

Quinone  vat  (iyestulis  ;    Preparations  from (P)  . .    535r 

Selenophthaleins  and  their  halogen  derivatives  ;  Prepare- 

tion  of (P)      .•••••:••..  ^^^-  '^2 

Silver  glycocliolate  and  proteins  or  protein  derivatives ; 

Preparation  of  soluble  comjiounds  of <£'  -ii-    ,°V 

Silver  glycocholate  ;  Soluble  compound  of (P)   73r,  141, 

Sulpho-chlorides  of  naphthalene  series;    Manufacture 

of (P)       °'^ 

Triarvlmethane  dyestuffs;    Manuf.acture  of -(P)..  10o6 

Triarylmethane  dyestuffs  fast  to  light ;    Preparation  of 


-(P) 


531 


2.9.10-Trichlor'oantlira'ccne  ;'  Manufact'jrc  of (P)..     830 

Wool  dyestuffs;    Brown (P>- •.■■••/••• -.v  ••  ■„••  ^-™ 

Wool  dyestuffs  ;    Process  of  making  brownish-yellow 

(P)  3sr 

Melamid,  M.     TardistUlatcs  ;    Production  of  pure ~^P  ^^ISr 

and  L.  Grotzinger.  Tar  oistiUation  ;  Preventing  formation 

of  coke  in (P)      "^^ 

Melasse-Schlempe  G.  m.  b.  H.   Explosives  ;  Manufacture  and 

stabiUsation  of (P)    

Melat,  L.     Furnace  ;    Melting (P)  

Melchers.   J.  H.,  and   North   Dakota  Straw    Products    Co 

Paper  pulp  ;  Converting  flax  straw  fibre  into (1)    108 

Meldrum,  R.    Benzene  :   its  solidifying  and  melting  point. .     731 

Melhardt,  C.    Lignite  ;   Process  of  treating  -— •  (P) 1254r 

Vegetable  fibres  ;    Preparation  of (P)   . . 

See  Bogwood  Gcs.  m  H 

Melliuish.  W'.  J.    Artificial  milk  ;    Manufacture  of 

treatment  of  its  residues  (P)   .-.■•■  ■  ■  ■  ■  • 

Milk-like  food  for  feeding  agricultural  stock  (P)  ■  ■  • .  •  ■ 
Milk  substitute  made  from  soya  and  archide  and  treat- 


386 
53 


173 
526 
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1031 
1078 


ment  of  the  residues    <P) 


903 


135 
841 


840 
539 
840 


Yegetable  milk  and  its  derivatives;    Manufacture  of  _ 
^p\  oior,  aoir 

Mellanby.  J.,  and  V.  S.  WooUey.    Pancreatic  juice ;  Carbo- 
hydrate ferments  of 

Mellor,  J.  W.    Chrome-tin  pink  ?" 

Firebricks;    Texture  of ^^^'^ 

Flint  and  quartz     

Hard  or  lelspatluc  porcelain    

and  \.  J.  Campbell.    Flint  and  quartz ,■••:•■.■ 

and  B.  J.  Moore.   Fireclays  ;  Effect  of  loads  on  refracton-    ^^^ 

nes.s  of cin 

See  HoUinshead.  A.  D °]V 

See  Moore,  B.J "^ 

Mcloche,  C.  C.     See  Lenher,  V ■■■/■" 

Memrainger,  C.  G.,  and  Coronet  Phosphate  Co.  Phosphates  ; 

Treatment  of (P)     

Mendel,  L.  B.    See  Osborne,  T.  B •  ■  • 

Mendlieim,  G.    Carbon  electrodes  ;   Manufacture  of ^(P)  ^^^^ 

Meusching,  C,  and  E.  F.  Ehrhardt.     Metaehrome  colouring 

matters;    Manufacture  of  ohve (P)   -'^^ 

Menzel,   C.     Glass-furnace  (P)      „^-* 

Menzel,  W.     .5ee  Borchers.  W 

Menzies    S.  H.      Water  and  other  Uquids ;    Treatment  of 

"' (P) 

Menzies,  W.,  and  others.    Sewage  and  the  like  ;  Apparatus 


937 
270 


365r 
1079 


'  for  destructive  distillation  of (P) 


434 

Merck   E.    Colchicine;    Pure ■  ■ .. .•.•■•i.Vo' 

Qmnine  derivatives  and  dialkylbarbituric  acids  ,    Pre- 

paration  of  compounds  of (P)    • -  ■  •  •  •  ■     '"* 

Quinine  and  dialkylbarbituric  acids  ;    Compounds  of  ^^^ 

Salicyloylthcobmmine V  Preparation  "'.—r '^j..^;.- "  •     *"* 
Theobromine;    Preparation  of  aeidylsahcyl  deri%atives    ^_^ 

Xantwi^nes  '■ '  Preparation  of  acidyi  deriratives  of 

the (P) 

Merica,  P.  D.    Brass;   Effect  of  corrosion  on  the  ductility  ^^^^ 

and  strength  of ^^  ■  •  •  i  l:  " "  ■ ; '  i '  '^i 1020 

Conner-  A  case  of  corrosion  of  tinned  sheet ......  i"i:" 

andC.'p'Karr.  Manganese  bronze  ;  Initial  stress  produced  ^^^ 

by  the  buming-in  of j^^j^ 

See  Burgess,  G.  K 
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vl,  11.     N^  >jic<'l]uaiiu.  M     SiO 

kd.  F.     ^i-  i'briu.  )'a^>r.  t<ru.\>Ju-iiu-iJt'k<rv>u  u3  jr 

O  .  »ml  .>Ih.T«      AlkAli-mctal  acetones  (P) S29r 

»11    -    -  SolhU  from  llqiikls  ;  Protffss  for 

I  •    <)70 

822 

^'  .  aiij  .^li*  i>.    IX'siccalins  apparatus  (P) 822 

U.  I.  S y76 

ii...   ..  ■ «'.•.     St(  UiK.  W.  V' 903 

0^  licrtvll.  I.  S 970 

.-^  KrneU.  O.  E 822 

M«rrUI,  J.  .'  ■   '      :,   Pmlurts  Kcniiini:  Co.    Starcli : 

in  .vim; <P)    8:.8 

VetTiB.  J.  I  i  C.  .1 417 

Mmia,  J.  >.     .-,,   .M.,i..  1».  )■ 1270 

MeiTia,  >I.  I'.     Pbnfi  ;    Sonu-  ivl.itiniu  uf to  (U>.tillcd 

witt<-r  atitl  tt>  (YrtAin  (Uluto  ti>xic  solutHtu>   610 

McfTUUC  Cb«iuu-;il  in.    Sft  AUti-licll.  T.  A 737.  7:!7 

HfTrirt,  I    <:      Si-r  Ifnrl.  v  f 1000 

^'  ■l.,kiiL>(Pp 97ar 

Taniiiiii! ofliiiks luid ^.kins (P)  W.j 

^! Vanadium;    Organic  com- 

|iwatj*i3  1 1 ]  40 

Mcniin.  ir.  K.     Srr  Jubitft.m.  J 73j 

.<<•'  '•   •        '; 30S 

.«•  A 830 

>.  B 1108 

Men,   \  -~.Vr.-n 937.974.1154 

Utaei-  llyO.mgin  ironi  iron  ami  stcani ;   Shaft- 

r  priHluction  of (P) 927 

HjJf'  im  ar.  I  nitn'sin.  or  mixture*  of  tlic  two  ;  Manu- 

t«ii.im'  .'( (P) 691 

Meouos,  K.     U-atlicr  iubstituli    :     Production  of (P)  llOJ 

Mctalfondline  A./!i.    Zinc  bath;   (loanini;  the  surface  of  n 

Diultt<n (P)  ISJ 

Zinc;    i  ■■■'■• — •  Ti.tal  vaivurs.  csiwci.'iUy  that  of 

—  nc  furnace  (P)  ..     427,  606,  69.'«,   lll'.V 

Zinc;    >  itrothctmic  extraction  of (P)    COO 

MetAUbanl:  .isehc  <;os.     (tilcining  furnace  for 

*>"  rw,  etc.  (P)  63 j 

*J'^**  '     ^  ■  '  n»af»tin(j.  sintering;,  or  otherwi^e 

'  1-)  605 

*•  i> 537 

'*rtAl'.  ^iJ  RcUning  Co.      .Sfi- Itobinfon,  C.  S.  . .     641 

HfUUuTKi^-l ' ...  ..1  America,  and  IJ.  F.  Ifnley.    Oil  flolatlun  ; 

Seraratiiin  of  metallif.  ruu.s  partielis  by (P). .  1161 

MetaUunfii^!    KnEinurinij    ami    Proci->.*    Corr'.ration      See 

H' 'i'l  .n.  <■ 1265.1265 

Metol.^   Kxtracti"!!   (orioratiun,   Ltd.     .SVe  Tinrant.  H.   'J'.  641r 

Het  Winti,  <;.  W 689 

.VetaU  PUtinu  Co.     Ser  Eldridge,  H 1117 

See  WaiWn.-.  W.  E 1068/- 

Mel»liiHec..Ter)-ro.     SreBatxiu.lL.r 639,1117,1117 

.S«  Call.,w.  J.  M 005 

Su  iJayford,  E 046 

Mctali  Beiovity.  Ud..  and  R.  W.  K.  Maclvor.     Zinc  sul- 

Dhate  :     .Manufacture   of (P)    1260 

'f  ■  '     '■         -.■»!  c...     .svi-  (ianicr.  J.  li 469 

i'iii.  K.  K 1223 

*'  MfUllurgiral  furnace  (P) 000 

MiOi,  A,     .-yrr  Sir\ert«.  A 693 

letigCT,  F.  J.,  an>l  othem.     Electrulytic  cell  (P) 641 

MfUger,  R .    .vv.-  Itoli^he  Aiiilin  u.  ."otla  Fabr 1256r 

Meunlcr,  .1     ^.l.iiniii:    1>.  t<(ii..n  <.f  upall  quantities  of 

au.l  ilntiiijfui-lu«K  it  from  arunlc  1182 

.Vewborne,  It.  i>.,  and  ntben>.     Mcotinc  Eolntion.4 ;   Method 

of  t.ftiiig (P)   1080 

-MeWM,  R.    Uqaafartinn  and  »e|>aration  of  gn^e.^  ;  Arcelorat- 

Inu  the  MnrUiiii!  (.f  apparatiK  for  Ihr (|> )    ..     243 

Liquefaction    and    m  laratiou    ol    gast> ;      J.xpanjtiuii 

apiaratM    for (P<       823 

LiquefyinK  Ww  mixturra  and  i>e|arating  the  constituents 

'P'  890 

Mcjrer,   A.      I.leht  :     Llmils   of  the   production  of by 

radiation,  the  Hi-eallrd  mechanical    equivalent    of 

lielit,  ao.l  inean.lr-.cert.t:  lampft 1211 

Meyer,  E.     See  1  hiel,  A OSl 

Mryer,  F..  ajul  Kwifht  and  Moyd  MclalhirKieal  Co.     ('al- 
rinini;.    de^ulphurinirg,    and    aKSljuierating    oroi, 

ef.-.   ( P) oflo 

Fumare  :     M.  tallurieiral (p> '.'.'.'.'.'.'.     124 

•nd>».  Eiehiuirrlin.    Plai>tlc  comtM)«itl«n  from  acctylccllii- 

lo«e  ;    Pronx  of  obtaining (P) 534r 

and  H.  K.r.iein.    Chl<irlde,  ;    Iteduction  of iP)..'..    423r 

Meyer,  F.  II.    Coumarone  resin  ;  Manufacture  of  hard  nale- 

eokjurol (p)    '  ...    1164 

MfftT,  V.  M.     Flooring  plairter  and  atucccj  plaater  ;    Pro- 

ductJon  of In  rotary  klhu  (P) 180 

Meyer,  (j.     Ser  .^iinitx,  A 600 

Meyer,  H.      Nitro  group*  ;    Idrect  rcplaoment  of by 

chlorine,  and  a  new  method  of  ehlorlnation   351 

Bolpho  groui.!!  :   Direct  repUo  ment  ef by  chlorine    351 

H'-yer,  J.     Manganic  compoumU  ;    Coiutilutioo  of ..     830 


IMOX 

Meyer.   \V.    V.     DryiT  (P)    1053 

Meyei'heim,  li.     ^>c  .Marcusson,  J 540 

MexzadroU.  li.    -Sfe  .Muneniti.  0 373.  974 

Michaelis.  c;.     Chloroiotm  :    Purilication  of (P)  1272 

Ether  :    PuriUi-ation  of (P)  907 

Michaelis.  s.     Hold  and  silver  ores ;    Flotation  method  of 

concintrstting  poor ^(P) 184 

Miciuiud,  U.,  .^nd  F.  lMa.s>'on.  Tin;  Electrolytic  refining  uf 

<P)    54 

Tin  ;   Extraction  of from  cassitcritc  and  oxidation 

products  of  tin  (P) 314 

Jliehel.  P.  K.  C.   Watcrji  or  other  llnids  ;  Purification  of 

by  flltnition  through  i  oroius  wall.<  (P) 67 

Xlick.  L.  P.,  and  C..  Wei.v*.     Drying  or  desiccating  liquids  ; 

Process  and  apparatus  for (P)    521 

-Mickscli.  K.  Finishes,  dressings,  etc.,  for  the  textile  industry  109 
Middletoii.  A.  R.,  and  II.  I..  Miller.    Xickcl  in  cobalt  saltj  ; 

Detection  of 1013 

Middleton,  S.   .S«-  .Vccrington  Brick  smiX  Tile  Co 537 

Jliddleton.  T.  P      .s>f  Kent.  F.  \V 1U35 

MiiUlleton.    Xaphtluilene  :   ApiMratiLS  for  subliming ..     769 

Midvalc  Steel  Co.  Set  Barba,  W.  P 297,  297,  297 

Mieddehnann.   F.,   uml   Sohn.      Waste  heat  of  gas-retort 

furnaces;    I'tilisation  of  the (P)    11J7 

Mijs,  .1.     Ccresin  and  the  like  from  mineral  oil  residues; 

Process  of  obtaining •  (P)    620r 

Millwiuer.  .1.    Metallic  oxldM  ;    .\it ion  of  oxygen  on at 

high  pressures  and  temperatures     888 

lied  lead    128 

anil  K.  Kohn.     ('hronie  yellow   972 

.Mikbier.  H.    See  Tillraans,  J 327 

Jliles,  (i.  W..  and  Ross  Chemical  Co.  Paraffin  waK  r  Manu- 
facture of  emulsified (P)    299 

Miles,  T.  v..  and  Newton  Chambers  and  Co.    Gas  scrubbers  (P)   462 

-Miller.  C.  O.     .ypc  Penniman,  W.  B.  D 1130 

Miller,  E.    See  iVazer,  J.  C.  W 1059 

Miller,  G.  S.,  ami  Dental  Cement  Co.    Dental  cements; 

Manufacture    of (P)        470 

Miller,  H.  L.   See  Middleton,  .A..  It 1013 

Miller,  J.    .Oxygen  in  water  :    Note  on  a  field  method  for 

determining  dissolved 457 

and  (i.  Fletcher  and  Co.    Sugar  and  like  rolling  mllU  (P)  1170r 

Miller,  W.  T.  W.     See  Hadfleld,  K.  A 522 

MiUspaugh,  W.  If.  Paper  making  (Vj 109 

I'aper-makiug  machine  (P)      109,  109 

Milne,  s.  Pulp  for  manufacture  of  jmper  and  other  pur|>oses  ; 

Process  and  apparatus  for  obtaining (P)  ....  1106 

Rubber  latex  ;    .\pparatus  for  coagulating  and  drying 

(P)    8.-.4 

Milnes,  J.   U..  and  Simplex  Patent  Dyeing  Macliine  Co. 

Dyeing,  washing,  etc.;    Machines  for (P)   ..   1216 

Milson,  F.    See  Martin,  G 560 

Mims,  J.  C,  and  Forest  Products  Co.    Boiler,  retort,  and 

superheater;    Combined (P)      591r 

Mimuia,  S.    Charcoal  burning  in  Japan,  and  condensation 

of  wood  vinegar    240 

Mine  and  Smelter  Supply  Co.  See  Thompson,  C.  K.  . .  041r,  041? 
Mincnkoff,  A.  R.    .\lcoholic  fermentation  in  higher  plants..     135 

Jlineral  Products  Co.,  and  P.  R.  Kershman.  Refractory 
materials  for  resisting  corrosion  ;    Production  of 

-(P)    692 

.«.•<•  Hershman,  P.  R 890,1110 

Slineral  Products  Corporation.    See  CImppcU,  H.  F 1016 

.^fc  Hagedom.  C.  F 469 

S(e  Hershman,  P.  R 889 

Minerals  Separation,  Ltd.    Ores:   Concentration  of (P)  1119r 

Sulphide  ores  :  Separation  of  mixed (P) Ill9r 

and  Amalgamateil  Zinc  (lie  Bavay's).  Ltd.  Sulphide  ores  ; 

.Se.iMiratirin  of  mixed (P)   895 

and  Minerals  .Separation  and  de  Bavay's  Processes  Austraha 
Proprietary,    Lt<l.         Lead-zinc     sulphide     oreji ; 

Scparat  ion  of  mixed (P)     005,  039 

Sec  Iliggins,  A.  H 184 

.sv,"  Howard,  A.  i: 895,969 

See  Xuttcr,  E.  II 184 

.Sec  Ohni,  (1.  E 890r 

Minerals  Separation  Amer.  Synd.  (1913),  Ltd.    See  Ulgging, 

A.  n SC-./- 

See  Howard,  A.  C 1223r 

See  Lyster,  F.J 1223,  1223r,  1223r 

See  Nutter,  E.  K 305r 

Sec  Sulman,  H.  1 007r 

Minerals   Separation   and  dc   Bavay's   Processes   Australia 

Proprietary,  Ltd.  See  Minerals  Separation,  Ltd.  605,  039 

Minervlni,  F.    Sterilisation  of  soil  (P) 1169 

Mingcs,  (J.  .\.    See  Brown,  P.  E 1108 

Mirbach,  A.     See  Rchmann,  H 850 

Hishler,  It.  T.  .Sci>aratiag  oile<l  concentrates  from  the  ganguc 

of  ores  ;  Apparatus  for (P> 1068r 

Mitchell,  F.  T.     See  Allen,  B.  i: 211 
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rAOE 
Mitchell,  n.  C.    Paper  and  similar  mati-rial ;   Trcatmont  of 

—  d") 924 

Jlitcholl,  H.  H.,  and  U.  A.  Nelson.    Milk  free  from  protein  ; 

Preparation   of ■    130 

Mitehcll,  I.  K..  anil  11.  Morfcy.  lienzol  anil  other  stills; 
Apparatus  for  ilrying  vapour,  partiiularly  in  con- 
nection with (P) U03 

Coke-oven  doors  (P)    lOOar 

Jlitehell,  P.  J.,  and  \.  C.  Evans,   .\gglutinant  for  briquettes, 

etc.  (P)  lOOJr 

See  Evans,  A.  I' 170,  530r 

Jlitchell,  T.   A.,  and  Merrimac  Chemical  Co.     Arsenates ; 

jranufaeture  of  metallic (P)   737,  737 

Mitchell,  W.     Oil-gas  generator  (P)  iOir 

aiitreiter,  M.    Cooling  hot  saturated  solutions  (P) 341 

Jiittascli,  A.  Stv  Badisehc  Anilin  und  Soda  Fabr.  460)-.  546r-,  1236r 

Jfix,  H.   Benzine  and  benzol ;  Method  of  distinguishing ■     167 

JIi.vake,  K.    Alun'iiiium  salts  ;  Toxic  action  of  soluble 

on  the  riee  plant     - 700 

See  Uobertson,  T.  B 039,  1030 

'Mo:\  Hay  Iron  Co.    See  Eustis,  F.  -^ 741 

Jluhlau,  It.  .Aluminium  phcnoxides  ;  Products  of  decom- 
position of by  heat 352 

MuHer,  E.    Electrical  separation  of  bodies  in  suspension  in 

insulating  fluids,  especially  in  gases  (P) 366r,  523r 

MiiUhoff,  W.    Annealing  of  iron  and  other  metal  articles ; 

Continuous ( P) 425 

Moench,  F.   Cast  iron  or  steel ;  Plating  — —  with  aluminium 

(P) 258 

Jlorner,  ('.  T.    Proteii.s  ;    The  compounds  obtained  by  the 

decomposition  of •  with  nitric  acid   902 

Miirtclwerk  "  Jolit  "  Ci.  m.  h.  H.  I.ime-sand  mortar  ;  Method 

of  improving (P)   1111 

Mocst,  M.,  and  Nitrum  -\.-G.    Nitric  acid;   Preparation  of 

highly  concentrated (P)   635r 

Mohlraan,  F.  W.    See  Bartow,  E 555 

Mohr,  E.     See  Wieland,  H 868 

Molirmann,    G.     Sulphonation  of  benzene 351 

Mohs,  K.    Fat  content  of  dried  whole  milk  ;  Determination 

of  the 1127 

Flour  ;  Influence  of  fat  and  acid  on  the  baking  strength 

of ■.    Gluten  considered  from  the  standpoint  of 

colloid  chemistry    860 

Jli  ir,  J.     Columbium-titanium  minerals  ;    Analysis  of 

and    new    tests    for    columbium,    tantalum,    and 

tit.^mium 637 

Molybdenum  ;    New  methods  of  testing  for ....     656 

^[ojarotT,  V.  A.  Gas  producers  for  wood  ;  Construction  of •"  824 

Moles,  E.    Hydrogen  bromide  ;   Absolute  density  of ■..     631 

Moll,  F.  Wood  preservation  :  I'se  of  solutions  of  ammonium 

salts  for 1061 

Moll,  H.  H.    fiee  Menzies,  .T 434 

MoUiaid,  M.  Oxygen:  Evolution  of during  the  reduc- 
tion of  nitrates  by  green   plants 1168 

Mom,  C.  P.    iVc  Boescken,  J 487 

Monahan,  L.  J.andC.  J.Pope.  Soy  milk  ;  Process  of  making 

(P)    271 

3longe,^ H.       Elcctrilytic  apparatus  (P)    55 

^lonhaupt,  M.   Melting  point  of  fats  ;   Determination  of 071 

Monk,  T.     Mixing  maciiines  (P)  1252 

^fonnier,  .\.  Tit'inium  trichloride  ;  Vse  of in  volumetric 

analysis 1132 

Mnntemartini,   C,   and    F.    Bovini.      Cinchona   alkaloids ; 

Variation  of  the  reciprocal  influence  of on  their 

rotatory  power  as  a  function  of  the  temperature. .     615 

^fontgomery,  C.  L.    See  Becker,  W 377 

Montgomery,  I).  H.    See  Becker,  W 377 

Montgomery,  W..  and  Co.    Sodium  nitrate  44 

Monti,  E.    Grapes  or  berries  ;   Process  of  exhausting  unfer- 

mented (P)    270 

MonviUe,  J.,  and  others.    Copper  alloy  (P) 1223 

^onvoisin,  Barrat.  et  Robin.     Meat  or  fish  ;    Treatment  of 

for  preserving  it  in  the  open  air  (P) 433 

Jloody,  H.  R.,  and  S.  A.  Tucker.     Nitrogen;    Fixation  of 

(P)    469 

Jloody,  L.  X.,  and  A.  M.  Tower.    Evaporating  pans  ;   Cover 

for (P)    915 

MiKiney,L.  Crude  oil  stills  ;  Removing  deposits  from (P)    462 

Jl.ore,  B.  J.,  and  J.  W.  Mellor.  Flint  and  quartz 841 

See  Mellor.  J.  W 841 

^loore,  0.  F.,  and  I'nited  .States  Strelting,  Refining,  and 
Jfiuing  Co.  Gas  from  ore-treating  furnaces  ;  Method 
of  purifying (P)   744 

3toore,  T>.  P.,  and  others.    Still ;  Triple  piu-iflcation ^for 

water  (P) 1270 

Moore,  G.  Calcining  furnaces  ;  Utilising  wa.ste heat  of (P)    522 

Mix>re,  H.     I'ucl  oils  from  coal  345 

aioore,  H.  C.    Sulphur  in  pjTites  cinder  ;  Rapid  method  tor 

the   determination   of 535 


Moore,  U.  K.     Uydrogenating  unsaturated  compounds  (P)   478, 

478,  478,  746 

and  J.  Quincy.     Gas-analysing  apparatus   710 

Moore,  J.  B.    Steel;  Tempering  or  hardening  of (P)  . .     930 

Moore,  Q.,  and  Dowson  and  Mason  Gas  Plant  Co.     Producer 
gas  and  other  gases  ;  Recovery  of  tar  and  ammonia 

from (P) 349r 

Moore,  R.B.  Uaiiium  ;  Treatment  of  ores  containing (P)  1U7 

Vanadium.  ur;iniiim,  and  radium  ;    Extraction  of 

from  ores  (P)    260,  260 

See  Parsons,  C.  1 44,  1134 

Moore,  R.  J.   See  Eglotf,  G 882,  957,  1098,  1098,  1209 

Moore,  R.  W.  E.,  and  Westinghouse  Electric  and  Manufac- 
turing Co.    Metal  spraying  process  (P) 184 

Moore  Architectural  and  ICiigineering  Co.    See  Heller,  C.  S.     60r 

Morath,  O.     Centrifugal  separator  (I')  344 

Mordziol,  C.     .SVr  Hambloeh,  .\ 615 

Morey,  C.  B.,  and  others.  Catalj-tic  material ;  Apparatus  for 

making (P)    294 

Morfey,  H.  S-e  -MitcheU,  J.  E 1005r,  1103 

Morfey,  H.  A.    See  Walmsley,  P.  D 1146 

Morgan,  G.  S.    Potassium  sulphate  ;   Production  of (P)      47 

Morgan,  G.  T.   Chemistry  and  iiigineering.     Discussion 1189 

and  O.  E.  Schartf.   Peat  tar  ;  Utilisation  of 247 

Morgan,  H.  J.,  and  O.  C.  Ralston.    Zinc  dust ;   Electrolytic 

1159 

Morgan,  J.  L.  R.,  and  C.  E.  Davis.     Sulphuric  acid-water 

mixtures  ;   Surface  tension  of- — - — 835 

Morgan,  J.  S.   Carbon  monoxide  ;  Periodic  evolution  of 536 

Morgan,  P.  B.   Gas  producers  (P) 293,  412 

Morgan  Construction  Co.    See  Cramp,  G.  B 1101 

See  Jefferies,  E.  A.  W 1101 

See  Lumrais,  C.  W 625 

Morgan  and  Wright.    See  Murrill.  P.  1 699 

Morgulis,  S..  and  E.  W.  Fuller.  Carbon  dioxide  in  sea  water  ; 

Determination  of by  titration     272 

Morin,  H.  Tanning  process  (P) 854 

Morisou,  C.  G.  T.    See  EUis,  J.  C.  B. 1167 

Moritz  Milch  imd  Co.    See  vmler  Chcm.  Fabr.  A.  G.  vorm. 
Moritz  Milch  und  Co. 

Mork,  H.  S.,  and  others.    CeUuIosic  compositions  (P) 961 

Moroto,  K.  Wood;  Determination  of  calirific  powerof — - —    244 

Morozova,  O.  N.    See  Nametkin,  S.  S 380 

Morris,  H.  N.      British  coal  tar  colour  industry  and  its 

difficulties  in  war  time.     Discussion   787 

Transport  of  corrosive  liquids  by  water 1243,  1247 

Morris,  J.  L.    Uric  acid  ;  A  new  salt  of and  its  applica- 
tion to  the  determination  of  uric  acid  and  phenol    866 
Morrison,  H.  J.,  and  Hydrogenation  Co.  Catalysts  for  hydro- 

genating  oils  ;    Revivifying (P) 1267 

Morrison,  W.    Electrode;    Secondary  battery (P)  ....     547 

Morrow,  G.    See  Barrett,  C 895 

Morson,  T.  D.     See  HiU,  C.  A 792 

Morterud,  E.    Ceflulose  ;    Digester  plant  for  preparation  of 

by  indirect  boiUng  process  (P)  173 

Cellulose  ;    Manufactiu-e  of by  digestion  of  wood, 

with  circulation  of  the  liquor  (P)  173 

Pnlp  boilers  ;   Apparatus  for  heating  liquor  for (P)    533 

Pulp  digesters  ;  Removing  scale  from  he^iting  apparatus 

for (P)    924I- 

Mortimer.  J.  E.    Separating  water  from  air  or  steam  and  the 

like  (P) 953 

Morton.    Chemical    Intelligence    Department    at    Board  of 

Trade;  Discussion  on  proposed  establishment  of  a —      30 
Moscicki,  I.   Electric  furnace  for  treatment  of  gases  (P). .. .   1224r 


1067 


Manufacture 
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839 


893 

1251 


Moses,  A.  S. ■  See  Walker,  E.  C 

Moskovits  Mor  6s  Fia.    Yolk  of  egg  or  gluten  ; 

of  substitute  for (P)    

Moss,   G.   L-,   and   Simon-Carves   Bye-Product  Coke   Oven 

Construction  and  Working  Co.  Benzol;  Purification 

of (P) 

Moss,  1,.  G.    See  Huff,  W.  D 

Mostowitsch,    W.       Lead   sulphate ;     Decomposition   and 

reduction  of 

Motala  Verkstads  Nya  Aktietolag.     See  Von  Porat,  K.H.V. 
Mott,  W.  R.,  and  C.  W.  Bedford.    Flame  arc  in  chemical 

manufacture 1211 

and  National  Carbon  Co.     Arc-light  electrode  (P)  462 

Motter,  M.  A.    See  Motter,  W.  H 475 

Motter,  W.  H.  and  M.  A.    Ore-roasting  fiu-nace  (P) 476 

Mottram,  G.  W.  Gases;  .Apparatus  for  introducing into 

intimate  contact  with  liquids  (P)    521 

Sewage  ;   Apparatus  for  introducing  gases  into  intimate 

contact  with  liquid (P)  434.  976j- 

Moufang,  E.     I'ltra-violet  rays  ;    Germicidal  power  of 

especially  for  sterihsation  of  water  and  disinfection 

of  transport  casks  in  breweries  432 

Yeast  ;    Formation  of  acids  by 269 

Moulsdale,  W.   E.      Suspended  impurities ;    Separation  of 

from   gases   (P)       1206 
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oi iP)   

^Hyilruxv-n-uninoplhiiyUnicIc  acid;  I'Teponitivn  of 

(P)   

Monat,  V.  D.  and  MithicsQD  Alkali  Works.   Kiln:  Kotary 

IP)    

Mover.  G.  A.,  and  SturU-N-aut  Eii«iur«ring  To.     Air  illtors  (I>) 
MoxImid,  a.  J.  Iron  cm  ;  Gravity  liquid  si-|wrati(>n  o( 

(P)  

Hoxon.  K.    >1ctnin«»  (r\mi  miuo  working^i,  pto. ;   Mt-auis  for 

utilising tPi 

llocklr,  T.  W.,  and  W.  W.  C«s»,  jun.     l"um.icc  and  Juma<^ 

lJ«rt»  :    MctaUurgical (P)       

FuiBaw  part  ( P>  

Vilhl^.  G.     ^      .'.0.  C 

Muhlen.  J.     •  :    Manufacture  of (P> 

.Milll«.  A.     I-        .  .    l"ro<-«6  of  liming (P) 

C«r%on«    435 

Unnyl  nitiaU.- ;    Alleged  explosibility  of 350 

itiUkT,  C.    ^/(  Badische  Anilin  u.  Soda  Fabr 249r 

MaUer.  E.    Sit  Kichter,  F 485 

MueUer,  J.  II.    Cboksterol ;  Coniparison  of  the  colorimotric 

and  gravimetric  dct^rminatioD  of 

Molkr,  P.   AlUk  :  Process  lor  removing  foreign  odours  from 

(Pi    

MUler.  P.  H.  Filter  for  hot  liquids  ;  Rotary  suction (P) 

Muller,  R  ,  and  Luftbleiche  Ges.    Bleaching  process  (P)  .. 
Muller,  W.  and  G.  Pathcnunn.  Milk  ;  Preparation  of  sugar- 

free IP)    

MaeUcr,  W.  A.    Vl'jtiticn  oils  ;  Froths  formed  by  ore 

MtUkr-Xacgeli,  G..  and  Uel-  und  FarbGlm  A.-O.     Oil  and  oil- 
paint  ;   Manufacture  oi  pcUides  of (P) 

Miiller-Thurgau.  H  ,  an«l  A.  Osterw-alder.  Alcoholic  fermenta- 

licn  in  fruit  and  grai*  juice  ;  Prevention  uf by 

meaii^  of  i<ulpburoua  acid 001 

Wine;    Form;iti(»u  of  acetaldehydc  in during  and 

after  term'  ntaticn    900 

Wine  ;    Influence  of  p.-irtial  deacidiflcation  and  of  tem- 
perature f'n  the  decomposition  of  the  acids  of 900 

M&naer,  P..  and  Rei-*ert  Automatic  Water  Purifying  Co. 

Purifying  water  cuntaining  mineral  salts  (P)  ....    1177r 
MQnxiBger.  P-.  and  GenemI  Electric  Co    Liquids:  Apparatus 

for  removing  ga^cs  frcm  and  purifying (P)  .. 

Mhrbc,  K.     Evaporation  of  waste  liquors,  cs]M;cfaUy  waato 

liquors  from  sulphite-  and  ^ulphate-cellulo.sc  prO' 

cesses  (P) 

VQrr.  H  .  and  H.  Frisch.     Carbonic  acid  ;    ApparntL-^  for 

cooling during  il^  comjircssion  (P) 75lr 

.Mlitzel,  H.  Beetroot  washing  ;  Ctilisation  of  the  slime  wtiich 

separates  after  the  sand  in (P) 553 

Mugdan,  M.     S<c  Galitieni-tein,  K e.lSr,  6S5r 

Mukberjee,  K.  C  .  and  F..  R.  Watson.    Dyes  derived  from 

phenanthraquinone 830 

MuUord  Co  ,  H.  K.    Hog  cholera  scrum  globulin  ;  Production 

ot  prcf jratiojis  of (P)    653,  1082 

Set  Relchel,  J 843,  943,  971',  1083r 

MalleD,  B.  J.    5'«  McMurray,  M 744 

MoUcr,  C.   Sucros/:  in  cane  product."  :  Determination  of 

by   direct    |>olarisation.   after   destruction   of   the 

reducing  sugars 858 

Muller. J.  A.  Alkali Fulphiilos. thiosulphates, and dithioimtcs ; 

Analysis  of  a  mixture  of 

Potaeaiiira     orthothioantiinonite :      KIcrtrolysis     nf    a 
aolution  of ,  and  con«titution  of  thih  compoimd 

Muller,  J.  L..  and  J.  Bonnet.    Incandescence  gas  mantles; 
Apparatus   for  manufacture  of (I')    

MaUiken.S.  P.  '"  Carbon  compounds  ;  Identification  of  pure 

"  1274 

Mumford.  G.    Sewage  sludges  ;  Manurial  value  of ....     647 

Set  Fowler,  G.J 1074 

Mundl,  J.  D.     Rubber ;    Process  for  moulding  vulcanised 

'P)       ■ 1124 

JfuneratJ,  O  -"UBAreontcnt  of  beetroots  :  effect 

of  r 
Sugar  o  :'' 

Muntos.  A.  i.  K.   Cooling  or  heating  fluids  ;  Apparatus  for 

(P)    1052r 

Miintz,  W.  E.    Fabrics  iibcI  in  conjunction  with  vulcanised 

india-rubber  ;   Treatment  of (P)    1227r 

>rnrdock,  H    R  ,  awl  Rubber  Regenerating  Co.     Rubber; 

Reciairnlng (P> 934 

Rubber  waste  ;    Reclaiming (P> 934 

Vulcanising  process  for  rubber  (P)   1267 

Murke,  F.    Stt  Clark,  H.  F 648r 

.Marphy,  E.  J.   Sulphur  from  spent  oxide  ;  Removal  of 1200 

Murphy,  T.  A.     See  .Shiner,  O.  J 1234 

Murphy,  W.     Wax  ;    System  for  sweating (P)   642 

Murphy  and  Ixmsdale.     Spectrum  analysis  and  the  fenncnta- 

tion  industrice 662 
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■>uBAr  content  of  beet  routs  : 

ilVCS 

-* ;    Variation  of 


974 
873 


F.tCiC 
Murray,  B.  L.  Bismuth  in  bismuth-/3-UKphtlio1 ;  Electrolytic 

determiuiitiou  of 4S',i 

Merciury  iu  mercury  olcatc ;  Elcctrulj-tic  determination 

ot 4$!> 

Mercury    iu   mercury   8;»licyliUe ;      Electrolytic   deter- 
mination of 4S'.* 

Murray,  R.  R.  Filter  paper  ;  Abnormal  adsorption  of  hydro- 
chloric acid  by 1  It* I 

Murray  Co.     5«  Shepimrd,  O.,  jun 1024 

Murrill,  P.  T.,  auil  Morgan  and  Wright.  Vulc;inising  process  <P)  60'.> 
and  Revere  RubtKT  Cn.    Vulcanising  rubber,  riibber-Uko, 

or  similar  materials  (P)    ISC  I 

>lussgDug,  F.     6'«  Vanino,  L 551V 

Muth,  U.,  and  Graf  und  Co.    Paper  size;   Manufacture  o( 

(P)    1009 

Huttelet,  C.  F.    Essential  oils  (essencis)  in  liqueurs ;  Deter- 
mination of .     Peppermint  liqueur    432,615 

Myb,  R.     Electrode  for  arc  lamps  (P) 7Sl 

Myers,  M.  II.    See  Johnson,  B.  C 4i 

Mycre,  R.  E.,  anil  Westinghousc  Lami>  Co.     Filaments; 

Process  of  making (P)   627 

Myers,  R.  G.     Writing  paper  ;  Preparation  01  fireproof 110,'» 

Mylius,  F,  and  E.  Grosdiuff.    Bismuth;    Pure IHV 

and  C.  Buttuer.    Platinum  and  illiuniniiting  gas 10t>  1 

Sulphur  in  coal  gas;    Rapid  determiuatioa  of ..  10<i- 

MsTcas  Verksted  A./S.    Oil  from  whale  blubber;    Extrac- 
tion of (P) 9»2r 


N 

Naarol.  Vennoolsch.  "  Uoliandscbc  Proteinc  Mualscbappil." 

See  Adicr,  R SOSr 

Stt  Wennagel,  T.  S lOTl 

Kaaml.  Vennoots.  A.  Jurgens  Vercen.  Fobrieken.     See  tinder 

Jurgeus. 
Kaaml.   Vennootsdiap  Neo  Cellulose  Maatscfaappij.       See 

Werst.  J.  J 4«0r 

Kaaul.    Vcniiootscliap    "'  Jiorit "    Wit«uikcr   Haatschsppij. 

See  WijMbcrg ,  A 65:'.»- 

Jtacf,  J.    Evaporator  (P) 24:1 

Naher,  W.,  and  M.  Noding.  Hydrogen  from  iron  and  steam ; 

Retort-ovens  for  production  of (P)   6(i2 

Hydrogen  ;     Production   of ■  (P)    177,  H'iS 

Nagclschmitz,  F.    See  Mendheim,  li SlGr 

Naismith,  S.   See  Dantorth,  G.  L.,  jun 74:; 

Nakamura,  I.     See  Majima,  R I'Jiv 

Nametkiii, S. S, and V. A. Chochrjakova.  Hydroxyfenchone ; 

Konovalov's 3Si> 

and  O.  N.  Morozova.   Cycloiientylcarbinol ;  Isomerisatioo 

of on  conversion  into  halogenated  derivatives    S8<> 

and  others.     Fenchono  dcrivativi's   SW  > 

Namias,  R.     Photographic  developing  baths    14:; 

Kapier,  J.  W.    Carbonisation  of  coal  in  gas  vcrks    ....  333,  S^,^t^ 

Nash,  H.     Set  Bean,  J.  S.    100r><- 

Nash,  T.  H.  Bleaeliing  pulp  and  the  like  for  the  manufacture 

of  paper  ;    Apparatus  for (P) 92u 

Xathusius.  H.,  and  Westdeutsche  Thomasphosphat-Werke. 
Electric  furnaces  for  metallurgical  and  other  pur- 
poses <P)    517 

National  Carbon  Co.     .SVe  Brown,  J.  W.    Oil,  745,  745,  897,  112i>- 

See  Fleming,  8.  H 031 

.S«  Hinckley,  A.  T 927 

See  Holmes,  M.  E 71.'> 

See  Mott,  W.  R 40:; 

See  Snvdcr.  J.  L.  K Oli.'. 

.See  Watzl,  K.  .7 :!.'• 

Set  Wilcox,  W.  G 82* 

National  Electric  Co.    Set  Fuller,  O.  P 3t<4 

National  (irapliite  Lubrication  Co.     See  Kirkegaard,  G.   ..     82:; 

National  Purillcation  Co.     See  Amos,  R.  W 272,  941 

National  Synthetic  Products  Co.     See  Beckmar.,  H.  C 941" 

National  Wood  Distilling  Co.     See  Chase,  H.  M 104,  lUi 

Sm  Pritehard,  T.  W 732 

Nauckliolf,  S.  A.  G.     See  Aubcrt,  A 869r 

Naudct,  L.  Sugar  juice  ;  Process  and  apparatus  for  evapora- 
tion of  • (P) 0^.7 

Sugar;     Manufacture   of (P)    321/- 

Naumann,  A.     Llgnit/' ;    Destructive  distillation  of at 

dilfercnt  tcmpcratiircs 62'> 

Naumann, H. G.  R., and  A.. lurgcns  Vercen.  Fabrieken.  Cool- 
ing hot  or  molten  fats  and  fatty  emulsions  ;  Appar- 
atus for <P)    50r 

Naylor,  G.  W.  and  J.  F.    Sewage  ;  Purinration  of (P)  195,  4a4 

.Sewage;    Tanks  for  purillcation  of (P)   615- 

Naylor,  J.,  jun.     Sugar  making  process  (P)  482" 

Naylor,  J.  F.  See  Naylor,  G.  W 195,  484,  61  .'> 

Naylor,  W.  N.,  and  S.  P.  Hutton.    Aluminium  alloys  (P)..   546r 

Ncal,  R.     .See  Whitaker.  W.  A 921> 

Neal,  R.  O.    A'«  Belchic,  G 1115- 
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PAfiE 
Ncal,  W.    Mangoncse  silvcv  problom  in  eyaiiidiug  silver  ores  lllS 

Xoale.  \V.  M.   Oil  from  seed  kernels  ;  Extraction  of (!')    186 

Xecl,  II.   Water  ;  I'uriOeatiou,  clarificatioD,  and  sterilisation 

of (P) 1032/- 

Xeehneier,  W. ,  and  others.   Bisazo  dyestuff ;  Blue (1*)    531 

Xcher,  It.  V.     See  Laubcr,  E.  K 041/- 

Xeidlc,  M.      Dialysis;    Tcnireraturo  effect  in and  a 

simple  rapid  dialyser 880 

.nud  J.  <'.  Witt.  ()-\idation  and  reduction  without  addition 
of  acid.     Kcaction  between  ."-taimous  chloride  and 

potassium  bichromate 253 

Xdson,  A.  C.    yurnace-cliareing  mechanism  iV)  591r 

Nelson,  U.     Sec  Thompson,  C.  E 641r 

iVelson,  H.  K.    Electrolysis  (P)  851r 

Nelson,  J.  M.,  and  E.  G.  GritBn.    Inrertase ;   Adsorption 

of 702 

See  Fales,  H.  A 63 

See  (iriffin,  E.  G 702 

See  Xorthrop,  ,T.  ir 374 

Nelson,  I.,  and  A.  S.  Cambridge.    Gas  producer  (P) 1254 

Nelson,  R.  A.    .?«  Mitchell,  H.  n 136 

Nelson,  T.  A.     See  Jardinc,  J.  L 357r,  533 

Nelson,  V.  E      Indole  in  cheese    614 

Indole  and  scatolc  ;    Colour    reactions  for 618 

Neogi,  P..  and  T.  Chowdliuri.  Aliphatic  nitrates ;  Conversion 

of int«j  nitro-compounds    884 

Nesbit.     Coal ;    Problems  of .    Discussion   226 

Ne8bitt,C.E.,  and  M.L.Bell.  Firebricks;  Practical  methods 

for  testing  refractory •  964 

Ncst«Il,  K.  J.,  and  E.  -\nderson.  Sulphur  dioxide  and  trioxide 

in  flue  gases;    Determination  of— —   474 

Noubauer.  H.,  and  otliers.    Grass;   Cropping  of  young — 

after  lieavy  dressings  ol   fertilfeers    431 

Xeuberg,  C.     Sugar.s ;    Colour  reactions  of  Cj^ — —and  oi 

methylglyo.\al  701 

Yeast  protein    268 

and  J.  A.  Mandel.  Glyeercl ;  Detection  of  small  Quantities 

of and  of  alcohols  and  acids  of  the  carbohydrate 

series  707 

Ncuberger,  H.  C.   See  Bergh,  T.  P 1253 

Nenhoff,  W.    Leather  coloured  with  atiline  dyestuffs  ;  Pre- 
paration of  waterproof,   colour-last (P)    ....     430 

Neumann,  X.   Filters  ;  Apparatus  for  supply  of  compressed 
air,  gas,  steam,  water  under  pressmc,  or  the  like 

to (P) 120S 

See  Massaeiu,  C VilS,  1233 

Neumann,  B.,  and  F.  Draisbach.    Felspar  :    Decomposition 

of  — ■ —  for  tlie  commercial  recovery  of  potash  ....   1012 

Neumann,  P.  W.    .<ie  Baier,  i; 134 

Neumann,  R.   Sec  Stcinschneider,  L 910r 

Ncua,  D.  E.    See  Sherman,  H.  C. 1174 

Ncundlinger,  K.    Dimethylaniline  ;   Action  of  benzoic  acid 

on 415 

Ncvile,  S.  O.    Fuel  economy.    Discussion  396 

New  Alsop  Flour  Process  Co.     See  AIsop,  J.  N 752 

Newberry.   S.   B.    Citric-soluble  phosphate ;    Manufacture 

of (P)  1075/- 

and  B.  N.  Barrett.  Fertilisers;  Process  ol  making (P) 

482,  482 
Phosphate  composition,  and  process  of  calcining  phos- 

I>hates  (P)    133 

Phospliate  lertihsers  :    Process  of  making  — —  (P)    . .     133 
and  G.  R.  Fisliburnc.   Phosphate  fertilisers  ;  Manufacture 

of (P)    974 

Ncwbcry,   E.      Ovcrvoltage   tables :    cathodic  and  anodic 

overvoltages 1265 

and  J.  N.  Pring.  Reduction  of  metalUc  oxides  «itii  hydro- 
gen at  high  pressures   359 

Newcomer,  G.  M.,  and  F.  L.  .Smidth  and  Co.    Ball-grinding 

mill  (P) 623 

Newell,  A.  J.,  and  R.  J.  Marx.    Paper  pulp  :   Separation  of 
metallic  particles  and  other  foreign  matter  from 

(P)    1009r 

New  England  Electro-Chemical  Metals  Co.    See  Titus,  C.  C.    475 
Newhouse,  R.  C.    Grinding  mills;   Comminuting  body  for 

—  (P)    954 

.ind  Allis-Clialmers  Manmacturing  Co.    Cement ;   Manu- 

faetme  of (P)      739 

Separating  solids  from  gases  (P) 294 

Newington,  F.  H.   Caustic  alkali  in  soap  ;  Determination  of 

free 95 

New  Jersey  Patent  Co.     See  McGall,  E 1267 

New  Jersey  Zinc  Ca.    Minerals: ;   Concentration  of by 

flotation  (P) 365r 

See  Rigg,  G 124,  124 

Ncwlands,  S.  IT.    .See  Kay,  S.  .\ 445,  447 

Newlin,  J.  A.    See  Belts,  H.  S 49 

Newman.  M.  F.,  and  W.  B.  Scaife  and  Sons  Co.    Water 

purifying  apparatus  (P)   1079 

New  Metals  and  Process  Co.   See  Gleason,  E.  D 314 

New  Metals-Process  Co.  &c  Jones,  A.  G.  545,545,545,545,546,546 


PAGE 
New  Process  Oil  Co.   Hydrocarbon  oil ;  Apparatus  for  treat- 
ing  to    produce    substitutes    for   gasoUnc   or 

naphtha  (P) 528,  lOOOr 

New  Refractory  Ores,  Ltd.     See  James,  W.  n 744 

Newton,  U.  M.    Wood  ;    Process  of  treating (P) 1202 

Newton  Chambers  and  Co.  See  Miles,  T.  V 402 

Newton  Co.    See  Carter,  W.  W 1257 

New  York  Salesthyl  Corporation.    Menthyl-salicyhc  methyl 

ester;     Preparation    of (P)    329r 

Mentliyl  mcthyLsalicylatc  ;    Manufacture  of (P)..   Wibr 

Ney,  A.  H .,  and  Hydrogenated  Oil  Co.  Reducing  unsaturated 

materials  ;    Process  and  apparatus  for (P)  . .     852 

Niclioll,  J.  C.    Mixing  liquids  and  other  substances  :  Appar- 
atus for . and  lor  heating  or  cooling  them  during 

the  mixmg  operation  (P)  1207 

Nichols  Copper  Co.    Sulphide  ores  ;   Roasting  of (P)   1023r 

See  Stout,  H.  H 295 

Nicholson,  E.  W.    See  AUdays  and  Onions  Pneumatic  Engi- 
neering Co 851r 

Nickle,  F.  H.    Furnace-setting  for  concentration  pots  (P)..     915 

Nicol.  E.  W.   Coal  economy.   Coke  as  boiler  fuel 1053 

Coke  fuel  for  steam  boilers    460 

Nicol,  J.   See  Bonnard,  A.  H 1212 

Nicolai,  6.    Mills  for  pressing  juice  from  fibrous  vegetable 

matter  ;    Three-cylinder  —  (P)     900r 

Nicolardot,  P.     Glasses ;    .attack  by  reagents  of  French, 

Bohemian,  and  German 1150 

Nicolardot,  P.  L.  F.    Sawdust  or  other  materials  containing 

cellulose  ;    Treatment  of ■  to  increase  the  yield 

of  alcohol  and  faciUtate  Uie  recovery  of  by-products 

(P) 013 

Nicolet,  B.  H.,  and  L.  M.  Liddle.   Azelaic  acid  ;  Ocenrrence 
of- — —as  a  product  of  the  spontaneous  oxidation 

of  fats   696 

Nicolle,  C.  J.  H.    Vacein  cultures  and  the  like  ;  Preparation 

of (P)   1236r 

Nicolson,  A.  McL,  and  E.  C.  Hull.  Electron-emitting  cathodes ; 

Manufacture  of (P)    823 

Niedergesaess,   R.,   and   American   Smokeless  Burner  Co. 

Furnace  (P) 729 

Niederhauser,  F.  C,  jun.     See  Eaminski,  H 31 

Nicderlahnsteincr  Mascliinenfabr.    See  Schlumpf.  J.  . .  888r,  8SSr 
Nielsen,  A.  L.   Leather  substitute  ;  Production  of  a  — —  (P)    266 
1    Nielsen,  N.  J.    Fluid,s  containing  fat  globules,  casein,  and 

;  sugar  ;  Sterilisation  of (P)   325r 

I    Nietz,  A.  H.    See  Huse,  K 1180 

I    Nigi:emanu,  H.    See  Fischer,  F 1006 

Nihoul,  E.    Leather  ;   Determination  of  the  permeability  of 

748 

NUes,  C.  L.    See  Sinclair,  G 485 

Niles,   G.  H.,  and  Improved   Equipment  Co.     Gas  retort 

bench  (P) 730r 

Nilson,  A.    Y'east  extract ;   Manufacture  of (P) 1233 

Nishimoto,  K.    Filaments  for  incandescence  electric  lamps, 

etc.;  Manufacture  of  metalUc (P)  731,  1006r,  1212r 

Nitrogen  Products  Co.   Cyanogen  compounds ;  Manufacture 

of (P)   1109r 

See  Bucher,  J.  E 46S,  468,  469,  979 

Nitrum  A.-G.    Sec  Moest,  M 635r 

Nitsch,  T.  Sacking  uupcrvious  to  dust ;  Preparation  ol (P)  173 

Nitzberg,  C.   See  Polonovski,  St 273 

Nivling,  W.  A.    Sizing  yarns  ;   Apparatus  for  — —  (P) 925r 

Nixon,  A.   Rubber  mixing  (P) 1226 

Noble,  G.  L.    See  Rudnick,  P 904 

Noding,  M.    See  Niiher,  W 177,538,602 

Nodon,  A.  L.  C.  Cellulose  ;  Electrical  treatment  of e.g., 

for  wood  preservation  (P) 49 

Cellulose  ;   Process  for  electrical  treatment  of (P)  llWr 

Nohring,  R.  C.  W.    Therapeutically  active  substance  from 

bUe  (P) 12. Cr 

Noelting,  E.     Aminophenvlarsinic  acid  ;   Dyestuffs  derived 

from 1104 

and  A.  Kregczy.    Aminodicthylbenzylamines ;    Dyestuffs 

derived  from 1103 

Dietliylbenzylamine  ;    Nitration  of 1103 

Noerdlinger,  H.    Sec  under  Chem.  Fabr.  Florsheim. 

Nolan,  J.  R.,  and  Diamond  Match  Co.  Match-spUnts  ;  Process 

of  treating (P)    330 

Nolte,  O.     Nitrogen;    Determination  of by  Kjeldahl's 

method '     0=0 

Nonnenbrnch,  O.  H..  and  De  La  Vcrgne  Machine  Co.  Separa- 
tion of  Uquids  (P) -     344 

Nordensson,  C.  D.,  and  G.  A.  Southwell.    Gas  producer  (P)  12.i4 

Nordin,  S.  H.    Firebricks  ;   Manufactiu-e  of (P) 928 

Korit  White  Sugar  Co.    See  Wijnberg,  A 553r 

Norman,  W.  A.   and  E.  Evans.   Ceramic  kilns  (P) 541 
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Nonu&nu.  W     V..'  -  :    Hy>lrt>etniaUon  of 641 

Fa!-  ■  i  oi Willi  the  aij  of  mftallic 

k. I  i.\i.l.s  1070 

xdJ  i  u  liariUutvl  fats  ;   IK'ttnuinittiun 

^.i ".132 

Ni^rrfe,  J.  F.,  uitl  other..     .\lcoh»'U  aiul  aquetuis  s^tlutUiu^ 
•  •I  )iv«ir>>,  hloric  and  livtlr\*l>r«)Hiic  aciiU ;    Kcaction 

- 652 

Norsk  i  i  '  ~l:  Kmrkitofakt  it^M'Ukab.     .\inmoniiim 

...  :..i^  .-..a  .•<xUum  carlx^natc  :   l*nxlnction  of 

jl")   4eS.  lOlCr 

Cbeuit^rv^ctious  :  Kt*t>e|.tarIcsforcarryinjiout (P)  1006 

rrrstaUisatitm  :    ApiaMttLs  f»'r  ci.ntiuuoiis (P)  ..   1145 

KIwtrif  arc  fiimaro  (!') 1120r 

Ekrtric    arc    funi.i.S's ;     !«ii|>|iortt   lor   electrode*   for 

(P)     1120r 

Furnace;     Klcitric    arc for   oxidation   of   atmos- 
pheric nitt\>i!.n  (P)    46,  477f 

Nitrous  Base*  :    Manufacture  of (P)   601 

Salt£  ;  Preventiiiftheliarilentngof during  storage  (P)    47 

»«  CoUetl.  E 822 

^<«  Dovle,  f.  O.  A 102S,  1120,  1267 

.-itt  Edwin,  E 971 

-  .S«  Foss,  A 548,  1156r 

.««  Holter,  A 1261r 

.S«  Jensen,  0 1260 

Set  Scheftb'in.  H 624r 

See  Schlocsing,  A.  T 53ttr 

^irt  Titlestad,  X 635r 

Nor^ke  A/S  for  Klcktrokemi^k  Ind.    Iron  ores  and  iron  ore 

briquctt*-s ;       l*rvveuting     disintegmtion     of 

during  smelt  ing  iP)  425 

i^orth,  H-  B.,  and  C  b.  Conovcr.     Sulphides  and  Fulpho- 

salts  ;     I>ect>mpo?itiuu  of  mineral by  thionyl 

chloride 44 

X..7th  Dakota  Straw  Products  Co.    .S«  Milchcrs,  J.  H 108 

^orth  Komroandit-Gi-i.    Bricks  for  muflleg,  retorts,  rccui>er- 

ators,  etc.  ;   Manufacture  of (P) ISO 

Zirconium  citrnpountU  ;    Recover)'  of  the  valuable  con* 

ftituents  in (P) 427 

Northrop,  J.  H.,  and  J.  M.  Nelson.  Starch  ;  The  phosphoric 

acid  in 374 

Northrup,  E.  F.    Iligli  tnnporalures  ;    Electrical  resistance 

material  for  pr  xlucing (P)   897 

and  B.  a.  Sherw.xxl.     Krsistivity  of  molten  materials  ; 

New    raethfKl    for    measuring .       Besults   for 

cerUin  alloys 1162 

Xorton,  J.  F.,  and  H.  1.  Knowlos.    Temporary  hanlness  in 
water  ;    Study  of  indicxtors  for  the  determination 

of 614 

2forton.  T.  H.    Potafli  from  seaweed  of  Sargasso  Sea 43 

Sodium  and  sodium  iteroxidv  ;    .\inerican   production 

of lU 

Norton  Co.  Grinding  memtwrs  or  wheels  (P) 255 

Nonagaray,  L.      Latc.T  ;    .Apparatus  fur  treating and 

sheeting  the  coagulated  product  (P)  18"r 

ynttebohm,  W.    Ste  Bicscnfcid,  E.  IT 536 

Kotzoy,  A.    Freezing  water-beariag  strata  in  boring  opera- 
tions (P) 822 

Xoyer,  G.    Acetone  substitutes  and  rubber 429 

ijevnllnic  acid  and  caoutchouc    429 

Nuttall,  J.  H.  Ma.«ticating  plastic  and  like  materials  ;  Boiler 

apparatus  for (P)     371,  1165r 

Nuttill,  T.  I).    Apparatus  (mploying  ^leara  Ix.th  fur  motive 
power  and  for  dryinu  .-r  iitli.T  piiriK>ses.  especially 

for  use  with  )ui[H'r-inakinK  appamtus  (p) 803 

Kutter,  E.  H.   On-s  ;  Concentration  of by  the  agitation 

froth  process  (P)     184,  S65r 


o 

Oakden,   W.   E.      Cliemistry  ;     Federation   of  interests  of 

applied  and  pure in  an  Imperial  Union.    Dis- 

co&sion    504 

O'Beime,  W.  G.    Seawf-eds  ;  Value  of as  raw  materials 

for  chemical  Industry.     IHscusslon      574 

Oberfell,  C.  R.     Sulphonated  oils ;    Analysis  of 697 

OberfcII,  G.  G.   Sre  Burrell,  G.  A 167,  345,  825,  954 

O'Brien,  J.  \V .   .S'«  Crecelius,  L.  J 325 

Of ktlnunn,  H.    Detergcnl  n.mposillon  (P) 609 

Oech.=lin,  K.  J.    See  I'ouline  Krirea 1036r 

Oel-  nnd  FarbAlm  A.-O.     iliiller-Xaegcli,  G 550r 

O.  Isner,  A  .    See  Koch,  A 856 

Of^r,  If.    Pap<r  ;  Manufacture  of  transparent,  airtight  and 

waterproof ( l'>    833 

Oejterbtld,  G .,  and  H.  Ilninncr.  Anode-  and  Wchncit  effects  428 
0«t«rr.-amer.   Magnetit-Gei.      See  Aiutro-Amcrlcan  it»e- 

ncsitc  Co ' , .  843 

Octtershagen.  .T.    H'-at-lnsuIatlng  material ;  Manufacture  of 

(P)    966 

Ogawa,  K.    Building  material  (P>  B66 


VAor. 

OgvU-n.  J.    Eliclro-amalgamating  machine  (P) 1204 

Ogle,  P.  J.    .Vw  Partners,  l.td 094 

Ohls.son,  K.  Ijictii-  acid  :  New  method  of  extracting for 

itji  delcrmiaation    1182 

Ohm,  G.  K..  and  .Xfiiicnils  Si|>aration,  Ltd.    Concentrating 

ores  ;    Apiianitus  for  —  (P)  SOOr 

Oil  and  CarU>n  Products,  Ltd.   Sec  Del  Monte  y  .\ldama,  L.  1006 

Okaiaki.  Y.      See  Majima.  1! 1007 

Oldlleld,  J.  V.     l>ry-kiln  (P)  954 

Olier,  A.,  et  Cie.    Kubberising  machines  (P) 644 

Olig,  .\.     Phvtoster<d;    Detection  of by  precipitation 
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Perkin,  A.   O.     Cotton  flowers:   Colourine  matter  of 415 

IndlKo:    Prmlnct    obtJilne<l    in    the    mnnufacturo    of 

natural 403 

Su  Bleuler,  Jf 085 

Perkio,  W.   H.,  Jun.    Cryptopine  and  protopinc 1177 

Perkins  Clac  Co.     See  Carmiehael,  If 982 

See  Grosvenor,  W.  M 1166r 

Perks,  J.  T.     Muffles  (P)  522 
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Perlev  l).  \.,  and  I.  W.  Davis.     Lend  sulpliato  :  Reduction 

of S07 

Storage  cells;   Regeneration  of  sulphatcd '.!15 

See  James,  C \ 50'.i 

Permutit  Co.     Oxvgen ;  Pn-pamtiou  of (P)   301f 

>Ynter  ;  Rapid  n-moval  of  dissolved  oxygen  from (Pi    435 

See  Kolb,  A 003 

See  Kriegslieim,  U 941,   lOSOr 

Perreiir-Llovd,  M.    Zinc  ;   Apparatus  for  electrolytic  pro- 
duction of (P)    305r 

Porrier,  A.     Beniol  gas  producing  plant  (P) 413r 

Perry,  It.  f!.     .^Vssociation  of  British  Chemical  and  Allied 

Manufactun-rs  ;  Discussion  on  formation  of  an 562 

Perry,  R.  P.,  and  Barrett  Manufacturing  Co.    Coking  of 

tar,  etc. ;  Continuous (P)    46;! 

Fibrous  material ;   Process  of  disintegrating  (P)     500 

Persons,    J.    O.    Waterproollng    composition    for   fabrics; 

Non-innauiniable (P)     1257 

Peschko,  R.  .'.     Alloy;   Prtcions-metal (P) 314 

Pesci.  L.     Thiodiplunylaminc  ;  Oxidation  ot 415 

Peter,  A.  H.     See   Baekoland.   L.   H 944 

Peters,  A.  E.    Coke  oven  (P) 827 

Peters,  O.     See  Meister,  Lucius,  u.  Brilning 385r 

Petersen,  A.    See  Baur,  E 1266 

Petersen-Hviid,  I,.     Wood  ;  Process  of  treating (P)  . .   843r 

Petit,    P.     Beer;   .'Sensitiveness  of towards  cold,  and 

tJie  Wallerstcin  process 1 170 

Mashes  ;  .\cidiflcation  of  brewery 012 

Petit.    Coal  tar  ;  Dehydration  of . ■ 403 

Petit  Devaucellc.  1...  and  F.  Bensa.    Cyanides  and  ammonia 

or  its  salts  ;  Preparation  of  ■ (P) 1100 

Petrie,  F.  B.     Washing  wo<il  and  other  textile  fibres  and 

textile  or  other  materials ;  Machine  for (P)  172.  172, 

532. 734r 
Pctiolt,   0..   and  Aktions  Co.   "  Kontakt."     Soap;  Manu- 
facture of  product  having  properties  of (P)  1025r 

Pettibone,  H..  and  others.     f)iI-cloth;  Process  of  oxidising 

and  drying (P) 610 

Pfannenschmidt,  P.  L.    Quartz  or  silica  products;  Hantt- 

facturc  of (P) 361r 

Pfeffcr,  O.     See  Merling,  G 329r 

Pteifcr  und  Langen  Ges.    Filter  tor  liquids,  especially  for 

sugar  juices  (P) 823 

Pfeiff,  M.  M.    Sterilising  milk  and  other  liquids ;  Apparatus 

for (P)  1031 

Pfeiffer,    O.    Magnesia    from    potash    works    waste   lyes; 

Detection  ot in  river  water 434 

Pfeiffer,  P.     Amino-acids  ;   Behaviour  of with  neutral 

salts  in  aqueous  solution 328 

..414 
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Indole  derivatives  ;  Photochemical  synthesis  of 
and  F.  Wittka.     Dyeing  process  ;  Theory  of  the  — 
Pfenning,  P.    Rot  and  mould  ;  Means  tor  preventing 
and  for  fighting  parasitic  plant  diseases  (P) 

Ptenninger,  K.     .Scr  Bosshard,  E 

Pfleger,  J.,  and  others.  Electrolytic  apparatus  for  pro- 
duction of  alkali  metjils  (P) 851r 

Pfleumcr,  V.    Froth  llllings  of  nibber,  etc. ;    Manufacture 

of (P) 265r 

and    II.    Pfleumer.     Wood ;    Method   of  increasing   the 

density  ot (P> 843 

Pfleumer.  H.    See  Pfleumer,  F 843 

Phelps,   C.    W.,   and    D.   E.   llieliardson.     Welding;    Flux 

lor (P)  1118 

Phelps,  W.  J.,  and  I'helps  t'an  Co.     Detinning  tin  scrap  (P)  1264 

Phelps  Can  Co.     See  Phelps,  W.  J 1204 

Pliiladelphia  Drj'ing  Machinery  Co.     See  Allsop,  T.     1105,  1153 
Philip,  A.     Brass  corrosion ;  Zinc-copper  couple  hypothesis 

Philip.  J.  C.     Chemistry  ;  Federation  ot  interests  of  applied 

and  pure in  an  Imperial  Union.     Discussion 

and  A.  Bramlcy.    Cupric  thiocyannte ;  Action  of  water 

on 

PhiUpp,  K.     Beet  slices ;   Continuous  extraction  of  plant 

slices,  especially (P)    

Phillips,  n.  J.     .S'e«  Sutclilfe,  E.  K 

Phillips,  S.  B.     Fat  in  powders  ;  Rapid  determination  of 

PhillipB,  W.  B.     "Mineral  resources  of  Texas"    llf?4 

Phipps,  T .  E.     See  Sehoch,  E.  P 1036 

Phoenix,  A.-O.  f.  Bergbau  u.  Hiittenbotrieb.  Sulphuric 
acid  ;  Recover)'  of  waste in  benzol  manu- 
facture (P)  422,  422 

Picard,  G.     See  Paris,  L 017,  1131 

Pieard,  H.  F.  K.    See  Sulman,  H.  L 607r,   970r 

Pichard  Frircs.    Horsehair ;  Manufacture  of  a  substitute 

tor from  hide  refuse  {!') 30 

Picher  Lead  Co.     See  Schaelfer,  J.  A 468,   600,  898,    1207 

See  White,  B.  H 890,  890 

Pick,  F.    See  Rlchter.  O I152r 

Picker,    R.,    and    Durlacqnc    Manufntturing    Co.    Coating 

composition  ;  Liquid (!•) 1026 

Pickering.  A.    II.    Mercury;   British  imports  and  exports 

of 183 
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PACE 
riikcrinir,  O.   \V,,  and  rirkoriiiR  Taiut  and  Pigment  Co. 

Paint  and  jiiEineiit  ( 1') 69S 

Paint  and  i)l'.;nient ;  Aliiniinotis (P) 747,  1026 

PiKmeiit    and    r^'int ;    Zinc-containing (P) 1226 

I'iflterinsj.  S.  U.     Iron,  niauK'anese,  lead,  and  the  metals  of 

group  I!,  (periodic  Law);  Compounds  of .;..     530 

Pi.kering  Paint  and  Pigment  Co.    See  Pickering,  O.  W.  098,  747. 

102R,  122« 

J'i.Wes,  F.    Stf  Fort,  jr .■J8 

i'iikles,  J.  K.    Dejiilation  of  hides  and  skins 456 

Pitt«t,  A.    PjTidine  and  isoiiiiinoline  bases  from  casein  ; 

Formation  of 139 

and  T.  Q.  Chou.    Pyridine  and  isoquiuoline  bases  from 

casein  ;  Formation  of 379 

and   I.    I.ercz\  nska.    Petrolenm ;    Action   of  aluminium 

chloride  on  . 1098 

and  Soc.  Chem.  Ind.  in  Itasie.    Papaverine  series  :  Prepar- 
ation oi  condensation  products  of  tlie (P)  . .    558i* 

and  P.  Steheiin.     Pyridine  bases:  Formation  of by 

conden-^ition  ui  ketones  and  amides 731 

and  others.    Coal;  .'^ome  hydrocarljons  contained  in 1145 

Pii  t«t»     R.     P.     Water-gas;     Slanufacturo     of using 

commercial  oxygen  (P)  33 

I'ier,  M.     Hydrogen  and  other  gases  ;  Apjianitus  for  carrjing 

out  reactions  between (P) 538,  538,  737 

I'i.rbnrg,  Gebr.    Salt-bath  and  prelieating  furnace ;  Com- 
bined   (P)  S.'iO 

Salt-bath,   j'reheating,   and   tempering  furnace ;   Com- 
bined   (P) 185 

I'iirce,  E.  O.     Sulphuric  anhydride  ;  Determination  of 1132 

I'lt-rce,  G.   F.    Hydrogen  gas;   System  of  supplyinK 

to  furnaces  (P)   461 

Picrlot,  M.     Saffron  ;  Determination  of  nitrogen  in as 

a  means  of  detecting  adulteration 595 

Pi'-rman,  A.  N.     Colour  photography  (P) 1035 

Pitrron,  M.     Brass  ;  Method  of  obtaining directly  bj' 

use  of  low-grade   zinc  ores  (P) 1113 

Pierron,  P.  R.     See  COte.  E.  F 606.  744>- 

Pierson,  P.  M.     See  Hochstetter,  F.  W ; 944 

Piirorini,  L.    .Silk:  Aniino-acids  and  the  iormati{m  of 

in  the  larva  of  Sombi/x  Mori.     Experiments  with 

aminoacetic  acid 886 

I'lhiski,  L.     Charcxial  powder  :  Manufacture  of  active (P)  1006r 

t'ilgrim,  K-  R.     Flotation  tests  on  an  antimony  gold  ore  ,     1222 

Pilz,  F.     Potassium  in  fertilisers:  Determination  of .  .     267 

Pin,  E.  A.     Photographic  films  :  Manufacture  of (P)  755. 1273r 

Pifia  de  Rubies,  S.    See  Domingo  de  Orueta 181 

Pinal  i  Icaza,  J.     Wood  ;  Treatment  of (P) 311 

Pincas,  H.     See  8ommer.  F .308,  350 

Pinet,  A.,  and  A.  Debout.    G.as :  Distillation  of  coal  for 

the  m.inufacture  of (P) 33 

Pink,    L.,    and    F.    Dannert.    Fire-extinguishing    agents : 

Manufacture  of and  fireprooting  of  .solid  and 

liquid  bodies  (P) S44 

Pinnow,   J.     Organic   acids :    Distribution   coefficients  and 

velocity  of  extraction  of  some 107 

Pintsch,  J.,  A.-G.     Gas-producer  (P) ;i48 

See  Wedekind,  F, 1156 

Pil>-  r,  W.  E.,  and  P,oston  Rubber  Shoe  Co.    Rubber  goods'; 

Eliminating  porosity  in .  (P) ".     264 

Pisani,  F.     Fluorine;  Determination  of 709 

Pi=,irshevski,    I...    and    N.    Avierlciev.    Iodine ;    Catalytic 

precipitation  of from  solutions 421 

and  S.  Tjelni.     Iodine  ;  Electrolj-tic  precipitation  of 

from  solutions 421 

Pittsburgh  Plate  Glass  Co.    See  Clause,  W.  L ii.57r 

See  Slingluff,  H.  G 255 

Pittsburgh  Testing  Laboratory.     See  Handy,   J.   O.      972,  972 

972,  1225 

Piti,   W.    Sulphur  and  calcium  sulphate;   Effect   of 

on  higlier  and  lower  forms  of  pl.int  life 319 

Piva.    A.    Carbon   monoxitie   in    mixtures   containing   un- 
saturated    hydrocarbons ;      Direct     determination 

of 594 

See  I,evi,  M.  G " '. "     926 

Plaisance,  O.  P.    See  Dox.  A.  W 1182.  1234 

Plania-werkc    A.-G.    f .    Kolilenfabrikation.     Flaming    arcs : 

Production  of  stable (P> ; 920 

Plantings.  P.      Aqua  ammoniee ;  Continuous    manufacture 

ot 305r 

Plenz,  F.    See  Terres,  E 461 

Plinatus,    W.    Cellulose    esters:    Preparation    of    solid    or 

hardened  solutions  of (P) 597, 

PlockCT,   P.    See   Jost,    P 47 

Plumstcad.  J.  T..     Paper :  Ash  tests  for  percentage  of  filler 

'° 629 

Plunkett,  H.  E.     See  United  States  Tropical    Food  Co.  . .  752 

Pluszetki,  E.     See  Vincent.  A UQ7 

Pi.-ock.  R.  W.    See  Carnithers.  R.  G oss 

See  Dowey,  H '.'.'.['.'.['.'.'.'  -{88 
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Podszus,   E.    Mtrides;    Manufacture   of   coherent   masses 

of (P) 170 

Quartz  glass  or  similar  refractory  glasses ;   Gas-tight 

sealing  of  wire  in (P) 1110 

See  Elirich  und  Graetz 413,  602 

Poetschke,  P.    Dental  cements  ;  Physical  properties  of 691 

Pohl,   E.    Coal  for  coking  :   Process  for  compacting  and 

dehydrating (P)     827 

Pohle,  F.     See  Wallach,  0 488 

Pokomy,  J.    Dianisidinc  Blue 415 

Polack.    Peat ;   Use  of in  gas-producing  plants.    Dis- 
cussion       1242 

Pollak,    F.    Phenol   and    formaldehyde ;    Manufacture   of 

Iiollow  shapes  from (P) 1226 

PoUak,  I.    Diastase  preparations  and  their  applications  . .     419 

Pollak,  I/,    aiestnut  extract 470 

PoUitt,  A.  A.     See  Radcliffe,  U  G 607 

Polonovski,  J[.,  and  C.  Nitzberg.    Eserinc  and  gcneserine; 

Partial   synthesis   of .    Alkaloids   of   Calabar 

beans 273 

Polyclironis,  C.    See  Radcliffe,  L.  G 340 

Polysius,   G.,   Eisengiesscrei  und  Maschinenfabr.    Cement ; 

Burning in  sluift  kilns  (P) 1262 

Furnaces  for  metallurgical  and  other  purposes ;  Method 

of  heating (P)    184 

Pomeranz,  H.     Aminonitro-compounds  and  their  substitu- 
tion  products;   Preparation  of  aromatic (P)    415 

Suli)honated   castor  oil :    Behaviour  of   sodium  soaps 

l>repared  from towards  acids  and  calcium  and 

magnesium  salts 642 

Pomp,  A.     Mild  steel  ;  lulluence  of  iieat  treatment  on  the 

tensile  strength,  size  of  grain,  and  hardness  of 

low-carbon  — - — 739 

Pontio.     Textiles  ;  Analysis  of .' 172 

Pooley,  H.    Benzol  and  toluol  from  coal  gas;  Extraction 

of by  *'  green  oil  " 460 

and    G.    B.    Fiddes.     Gas ;    Condensing,   scrubbing,   and 

washing  apparatus  for (P) 168 

Popa,  D.  E.     Iodine  and  bromine  in  saline  waters  from 

petroleum-bearing   strata ;    Determination    of 862 

Pope.  C.  E.     Paper-making  m-achines  (P)    1106,1106 

Paper :   Method  and  machine  for  making (P)  . .       41 

Pope,  C.  J.     See  Monahan.  L.  J 27 1 

Pope,    F.    Phenol    plant ;    Mechanical    engineering   of    a 

synthetic 950 

Pope,  J.  O.     See  Albu,  D 7  U 

Popp,  M.     Phosphoric  acid  in  basic  slag ;   Determination 

of  citric  acid  soluble by  iron  citrate  method    552 

Porcher,  C.    Slilk;   Relation  between  fat  and  solids  not 

fat  in 61:! 

Porges,  P.     See  Steinschneider,  L 919/* 

Porritt,  B.  D.      Rubber  manufacturer ;  Notes  on  the  raw 

materials  used  by  tlie 086 

Teclmical  laboratory  :   Functions  and  organisation  of 

a 338,  340 

Porter,  H.  C,  and  O.  C.  Ralston.    Water  in  coal;  Some 

properties  of  — — 054 

Po|ter,  J.  A.     Mixing  liquids ;  Method  and  apparatus  for 

(P)  1207 

Porter.  L.  E.,  and  H.  E.  Stock.     Electrolytic  cell  (P) 31(1 

See  Browning.  P.  E 046 

Porteus,  G.    ^fixing  machines  for  granular  or  pulverulent 

substances  (P)  1052,  1252 

Portevin,  A.,  and  G.  Arnou.    Aluminium  bronze  containing 

lO'o  Al ;  Heat  treatment  of ■ 1114 

Portland  Gold  Mining  Co.     See  Crowe,  T.  B 1117 

Posnjak,  E.,  and  others.     Copper  ;  Sulphides  of ....     35S 

Postemak,  S.      Stearolic  acid;    Tj.i  and  Tj.j  isomerides 

of 852 

Postum  Cereal  Co.,  and  F.  B.  Jfartin.    Cerea!  flakes ;  Pre- 
paration of  puffed .  (P) 903 

Potmesil,    E.     See    Votocek,    E 731 

Potron.  E.     See  Bruneau,  A 593 

Potter,  R.  S.  and  R.  S.  Snyder.     Amino-acid  nitrogen  of  soil    132 

Non-protein  nitrogen  of  soil ;  Soluble 645 

Soil  treated  with  calcium  carbonate,  ammonium  sulphate, 

and  sodium  nitrate  ;  Carbon  and  nitrogen  changes 

In 856 

Potter,  W.  S.    See  Manganese  Steel  EaU  Co 125/- 

Potvliet,  M.     Beet  sugar  industry  in  Canada 443 

Pouioulat.    G.    .Sewage ;    Apparatus    for    purification    of 

(P)  1129 

Poulenc   Freres.    Soc.    Anon,   les   Etablissemeuts.     Amino- 

aliphatic  acids  containing  an  arseno-aryl  group  (P) 

275,  275 

Benzene-arsinic  acid  derivatives;  Substituted (P)    557 

p-Dimethvlaminophenvlarsinic    acid ;    Derivatives    of 

(P)  437 

Lecithin;   Hydrogenation   of -by  catalytic  actioa 

of  common  metals  and  their  oxides  (P) 1131 

and  K.  J.   Oechslin.     4-X-AlkylnitrosaminoaryH-arsenio 

acids ;  Preparation  of (P) 1035/- 
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PovMnin.O.    Hkl*  ;  SwcUin?  of In  presence  of  hydrogen 

ions  y^ 

Powrll.  A.  R.     S<v  SihoflUT.  W.  R 6j«.  "'*' 

Fowrll.  W.     Tiintwr  ;  Trwlmcut  of (P) S*2 

Power  »nJ  Miniiu;  Mailiinery  Co.,  »n.l  others.     Crushers; 

Gyratory  • iP) '"'' 

Powrrite  Eiplosive  Co.     Explosives  (P) 656,   1237f 

PowH     K.     C.O!oi.Ul    ursenlous    sulphiae ;    Coainilatlon    of 

by  tlcrtrolvtes.  aii.1  il>  nlalioD  to  the  poteiitiai 

diflereiiw  »t  llie  surfiuv  o(  tlie  ivirticlcs 1014 

PoauutEki.   M.   1.     Stone   ^1.1bs•,   Manufacture  of  artilleiiil 

(P)  ■»'•' 

Ptizisioiisinisswerke    System    Schmiiit-Ueiehhanlt.     Castiug 
metxis  ami   other  fusible  substances  in  moulds; 

PriKvss  »ud  apiwnitus  for (P) 639 

Pneer,    W.     t:Uie    miniifaoture ;    Preparation   of   chrome- 

tannol  leather  f..r (P) S72 

Pnndtl,  W.     Maneanous  to  manganic  salts;  Oxidation  of 

by  nitrous  acid lOia 

PiUBone,  K.     St*  Cortesi,  C •  •  •  •    •«60r 

Pratclongo,    T.    Superi'hosphates ;    Technological-chemical 

research  on lOiS 

Pialt  E  B.     Iron  ores  and  other  metallic  oxides  ;  Reduction 

of to  roetal  ( P) 2o8 

Prtcht,    H.     Anmionium    sulplial<- ;    Nfanufarturc    of 

from  m:iBiie!-ii  m  sulpliatc  and  nmmnnia  (P) 839 

F«rtUi<ers    i»iit.iin:in?    nmmonivm    ehli>ride,    or.   pure 

ammonitm    chloride;    Manufacture   of (P)  . .     8»7 

Pnscher.  J.     Hardened  fats;  Detennination  of  the  origin 

of 5*8 

FrscoU    J.  A.    Soils ;  Phenomenon  of  absorption  in  its 

relation  to 1]«6 

.t«  I>avis.  W.  A }1»| 

Sft  Rns^ll,  E.  J H66 

Pre*t-0-Ute  Co.     .S«  Curme,  G.  O.,  jun 68.S 

,««  Walsll.  J.  J Sal 

Prianichnikov.  D.  X.     Phosphorites;  Experiments  with 1228 

Price.  C.  F.     Furnace  ;  Oas-flrol  heating (P)    1148 

Furnace  for  melting  metal  for  brass  castings,  etc.  (P)    930 

Price,  J.  R.      See  Cook.  C.   L 919 

Price  K.  B.    Plastic  and  fabric  articles ;  Treating  combined 

'      (P)  60 

Plastic  material) ;  Manufacture  of  articles  from (P)  59,  59 

Plastic  materials;  Process  of  treating <P) 60 

and  Rubber  Kegenernting  Co.     Plastic  articles;  Process 

n(  treating (P)   "47 

Pla.«tir  nvitcri.il :  Treatment  of (P) 130 

Rubber  ;   Ke-vulranL^ine (P) 264 

Vulcanbirtl  articles;  Manufacture  of (P) 130 

Vulcanised  pLi.si  ic  art  icics  ;  Mctho<l  of  producing (P)     130 

See  Warner,  A.  U 130 

Price,   T.   S.,   and   others.     Diethylamine ;   Preparation  of 

(»n  a  large  scale  in  the  iaboratorj* 147 

Price,  W.  B.,  and  P.  Davidson.     Brass  ;  Physical  tests  on 

taken  i>arallcl  and  at  riglit  angles  to  direction 

of  roUing    1114 

Prideaox.  E.  B.  R.     Chemical  education.     Discussion 1197 

^•j},>y„i,..i  inr.iiiepnce  Department  at  Board  of  Trade; 

.  n  propo><*il  establishment  of  a ..      (30 

Ett  '.lidc:   I'n  panitlon  of 754 

Gcl.4i.. L.,  .w;  Swelling  of .     Discussion....     675 

Unhairing  process  ;  Action  of  lime  In  the .     Dis- 

cosslon    *. 586 

PrfaiioM.  J,  and  The  Destructor  Co.     Dc3tructor-funiace(P)    941 

Pring,  J.  K.     See  Xewbcry,  E 359 

Fringle,  E.    C.     Strainers   for   paper   pulp  and   the   like; 

Vibrating  mechanism  for (P) 418r 

PriagBbeim.  H..  and  S.  I.irhtenstein.     Glycogen  ;  Crystalline 

polysaccharid'-s  from 37S 

PrinicD-neerlig*.   If.   C.     Reducing  sugars  in   cane  juice ; 

Decumpo.tition  of during  manufacture 133 

Pritehard,  F.   P.     See  Hubbard,  P 297 

See  Keeve,  C.  S 526 

Pritehard.  T.  W.,  and  National  Wood  DLstllling  Co.     Wood  . 

creosote  oil ;    Process  of  treating (P) 732 
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Ricder.J.     Intaglio  printing  surfaces  ;  Production  ot (P)     751 
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means  for  testing (P) 961 
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livdniearlions  (P>    1101 
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of  chemlstrj'  of  —  " 94« 


NAME  IKUEX. 


r.voF. 
Kiitmaa.  W.  P.~conl. 
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oonipactini?  aud  dryiug (V) 533 
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lliviire,  L.    Alcohol  and  liydrocarbons  ;  Adapting for 
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leakages  in  water-jackets  of (P) I022r 
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Uubcrts,  A.    Coke  ovens:  Expansion  control  for (P)    958 

Coke  ovens  :  Foundations  for (P) 29i>r 

Coke  ovens;  Fuel  piping  arrangeraenta  for ■  (P)  ..    209r 

Coke  ovens  ;  Method  and  apparatus  for  heating (P> 
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Coko  ovens  ;  Regenerative (P) 958 
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Itoberts,   D.  C,  and  O.   .Stuart.    Trinitrotoluene ;   Manu- 
facture of (P) 199,  199 

Itoberts,  E .  P.    Powdered  coal  and  analogous  fuel ;  Process 

of  burning (P)  1210 

Roberts,  I.    See  Wilson,  IJ 684 

Roberts,  J.  G.  Fine  cbemicil  industry;  Disaission on  the 796 

Fuel  eco»omy.     Discussion    767 

Roberts,  O.  D.    Deodar  tree  ;  Volatile  oil  from  the  wood  of 

the  Indian 1080 

Roberts,  V.    See  Pveuss,  E 122i 

Robertson,  A.  .T.     Tungsten-molvbdenum  ores;  Concentra- 
tion of 929 

Robertson,  O.  S.     Basic  sliv.; ;  Influenccf  of  fluorspar  on  the 

solubility  of in  citric  acid 210 

Phosphates  contained  in  mineral  phosphates :   Nature 

of  tlie llfiS 

Phosphatrfjs  ;   Solubility  of   mineral in   citric  acid    217 

PvObertson,  I.  W.     See  Burrell,  (i.  A 947,  955 

Robertson,    P.    W.     Carl)on    and    halogen ;    Sinndtaneous 

determination  of by  the  chromic  acid  method     49 1 

Robertson,  T.  B.     Pituitary  gland  ;  Preparation  of  a  growth- 
controlling  substance  derived  from  the (P)  —    557 

and  K.  Miyake.     Casein  ;  Influence  of  alcohol  and  glycerol 

on  rate  of  solution  of by  sodium  liydroxide  1030 

Casein ;  Influence  of  alkali  and  alkaline-e.arth  salts 
upon  the  rate  of  solution  of by  sodium  hydr- 
oxide       939 

and  C.  L.  A.  Schmidr.     Vacuum  desiccivtor  ;  An  electric- 
ally heated 1273 

Robeson  Process  Co.     Tanning  materials ;  Prcp,aration  of 

•  (P)  430r 

fee  Hurt.  H.  U 1225 
ee  Puring,  J 747,  748 

linbey,  K.  W.     See  Hinman.  B.  C c,-,!,- 

Robinson,  C,  and  Metallurcical  Engineering  and  Process 

Corporation.     Agitator  for  ore  treatment  (P)  ....   1205 

Dehydrator  (P)  1265 

Robinson,  C.  J.    See  Robinson,  T..  and  Son,  Ltd 1252 

Itobinaoo,  F.      Phenylhydrazinc,  substituted  phenyUi,vdr- 

azines,  antl    w-nitrophcuylhydrazone.s :    Action    of 

titanous  chloride  on oj 

R>>binson,  F.  A.,  and  D.  W.  Armistead.     Insulating  enamel 

(P)  550 

Itobinson,  H.  W.    Sec  Mann,  ,T.  C 1255 

Robinson,  J.  J.    See  Palmer,  P.  G 117 

R'khinson,  T.,  and  Son,  Ltd.,  and  others.     Dust  separator 

for  granular  materials  (P) 1252 

R'tbinson,  W.  O.     Soil  phosphorus  ;  Comparison  of  methods 

for  determination  of 4S0 

Robinson.     Chemical  Intelligence  Department  of  Board  of 

Trade  ;  Discussion  on  suggested  formation  of 4.» 

Robison,   C.   S..  and  Metallic  Smcltmg  aud  Refining  Co. 

Metals:  Process  of  recovering (P) 641 

Robson.     Bay  oil  experiments  in  Montserrat 379 

Roche,  J.  W.,  and  other-^.  Sewage  disposal  means  (P)  . .  706 
Rockwell,  W.  S.,  and  \V.  S.  Rockwell  Co.  Furnace  (P)  . .  590 
Rockwell  Co.,  W.  S.     See  Rockwell.  W.  S 590 

Rocquos,    X.     Liqueurs :    Determin.Ttion    of   essential   oils 

(essences)  u\ 859 

Rodenhauser,  W.    See  Ges.  fiir  Elektrostahlanlagen  . . .  427,  960 

Rodgere,  S.  .M.     See  Wilson,  D.  H 849,  849,  849 

Rodler,  P      Vulcanising  agent;  Manufacture  of  a ^  (P)     131 
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Rodt,  V.     Portland  cement  mortars;  Behaviour  of—  —  in 

s.vline  solutions 541 

Water  in  alc.ohol :  Determination  of  very  small  quantities 

of by  means  of  the  critical  solution  temperature    938 

Rocd  Miillcr,  R.     See  Andersen,  A.  0 703 

Rdhler,  II.    See  Elektrochem.  Wcrke 199,  199,  708r 

Riihm,   O.    Cotton ;   Treatment  of  raw (P) 1057 

Skins  and  hides  :  Softening ■  (P)    372,  749r 

Sec  Riihm  imd  Haas 833r 

Rohm  und  Haas.     Paper  stock  from  \vaste  paper ;  Manu- 
facture of (P) 357 

Silk  ;  Process  for  degumming (P) 30, 103r,  418,833/- 

Romcr,  A.,  and  Dcutsch-Kolonialo  Gerb-  u.  Farbstoif-Ges. 

Tanning    substances ;    Preparation    of (P)  . .   855r 

Eoessingli,  W.    Printing  fabrics  with  colours  which  "  run  " 

or  "  bleed  "  (P)    1258 

Eoessler,  C.    Leather  substjinces ;  Manufacture  of (P)  936r 

Roesslor  .and  Hasslacher  Chemical  Co.    See  Anders,  H.  R. 

466,  1010 

See  Foersterling,  II 259,  1210 

See  Lacy,  B.  S 6.53 

See  Liebknecht,  0 738 

See  McJVitt,  .T 106S 

See  Ptleger,  J ^5ir 

See  Schaidhauf,  A 691r,  691r 

Roger,  K.    See  Heinrich,  F 845 

Rogers,  J.  S.    Denaturing  of  eggs  for  tanneries  935 

Rogers.  L.  A.     Fermented  milks 323 

Rohland.   P.    Dyestuffs;    Adsorption   of by   colloidal 

clay,  etc 685 

Fermentation  vat-s  i9i 

Rchlf,  E.    G.aseous  mixtures ;  Separation  of  constituents 

of (P) 164 

Vacuum:  Process  of  producing  and  mainbiining  a  high 

(P)  523 

Rohner  und  Co.      Benzyl  chloride  snlphonic  acids  and  their 

homologues;    Preparation    of   salts   of (P)..   1055 

Dimethylpheuylbenzylauiniouiutndisulphonicacid ;  Man- 
ufacture of  a  zinc  salt  of ■  (P) 248 

Rojekof,    A.     Steel;    Process    tor    casting in    several 

Layers  (P)  1116 

Rolland,  C.  P.    Caustic  potash ;  Electrolytic  manufacture 

of (P)  1156 

Ronian,  G.  J.    Silver  :  Injurious  action  of  oxygen  on  fine •    968 

Romegialli,  E.  A.    Hat  bodies  prepared  from  rabbits'  fur : 

Chemical  study  of 922 

Ronnet,    L.    Liqueurs ;    Determination    of    essential    oils 

(essences)  in  — — 613 

Root.  F.  J.    See  Angle,  H.  M 462 

Rosa,  E.  B.,  and  others.     Candle  imwer  of  varioas  flames ; 

Effect  of  atmosplieric  pressure  on 593 

Rosanoft',   M.    A.    Fractionation;   Process   and   apparatus 

for (P)    :U5r 

See  Drogin,  1 709 

Roschdestwensky,    N.    See    Friedliiuder,    P 107 

Roscoe,  H.  E.    Obituary   100 

Rose,   R.   P.    Nitrogen   in  leather  waste";   Determination 

of 131 

Rose,  S.  S.     Electrochemical  amalgamator  (P) 851 

Rosen,  J.,  aul  Soc.  Anon,  des  Coiubastibles  Inlustriels. 

Lubricating  oils  ;  Manufacture  of (P)   240 

Rosenberg.  L,,  and  V.   I.cnher.    Soap  powders;  Analysis 

of 971 

Rosenbliitt,    L.    A.    Dc-alcohDlisiug   liquors ;    Process   lor 

(P)  1231 

Rosenhain.  W.     Refractory  materials  ;   Discussion  on 1249 

Rosenthal,    E.     Porcelain;    Technical    iiroperties    of — — 

especially  in  connection  witli  its  use  as  insidator    178 

Rosenthal,  G.  .T.     Skin;  Biochcmic;il  studies  on ....    1071 

Rosenthal,  H.     GLass  ;  Colouring (P) 310 

Rosenthal.  J.    Tin-plate  waste ;  Detinning by  means 

of  oxyacids  of  sulphur  ( P)  304 

Ross,  A.    Bleaching  aud  dyeing  processes ;  Apparatus  for 

—  (P) 1216 

Ross.  C.  K.  A.  F.  L.    Steel;  Treatment  of (P) 1022r 

Ross,  S.  n.     See  Pennington,  .M.  B 649 

Ross,  S.  J.,  and  H.  Schofleld.    Crude  oils ;  Distilliition  of 

(P)  298 

Oils;  Apparatus  for  distillation  of (P) 1255r 

Ross,  W.  H.,  and  A.  E.  Merz.     Fertilisers ;  Manufacture  of 

concentrated ■  (P)    937 

and    others.     Fertilisers;    Preparation    of    concentrated 

(P)  974 

PJiosphoric  acid  volatilised  from  phosphate  rock;  Ise 

of  the  Cottrell  precipitator  in  recovering ..  115* 

Ross  Chemical  Co.    See  Miles.  O.  W 299 

Rossi,  A.  J.,  and  The  Titanium  Alloy  Manufacturing  Co. 

.  Titanic  oxide  ;  Manufacture  of (P) 738 

and  others.     Titanic  oxide  concentrate  ;  Method  of  obtain- 
ing a (P) 839 

I'itanic  oxide  ;  Manufacture  of (P) 254 

Titanic  oxide  :   Treatment  of ■  (P) 1016 

Titanium  compounds:  Production  of^— (P)   ..  1010.  1016 
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Kofh.  ti.     Y««5t  Irom  nK-l»s«ci  ;   Mutuiacture  ot (P)  322r 

Ruth,  U    B      TV:Hta>i'i  nml  (onuurtvial  iliKltoliu :  Phj'sio- 

!  of  Jstrrw 975 

Ruth,  J  rroiu  and  non-frrrous  bodies ; 

i  . (P) 1222 

R»th,  M.    l'li-t^'iint|>liiv'  i«iifr8  and  th«  Ukr :  I^paratlon 

of (PI 276r 

Ri)thb«-    *'    '       ^'-'  '-  "-m  fiiuung,  galvanising,  and  like 

:  (P) .851r 

and  Fu  i  waste  oils  from  jibting  opera- , 

I,. ,,,.,..    >.i (P) 3«4 

R»thUn.  K.     ^■<y  Eaufmann.  A 706,  1270 

Ruthmann,    .\.     Srt   Mri:ter,    Lucius,    und    Briining     T3r,    142. 

Utr,  654 

Rothmund,  C.     Set  Kohlsrhuttrr.  W j51 

Rothjnond,  v.,  and  I'o.     .^*y  Kolilsclmtler,  \V *>51 

Rutopiiot  A --'J-  filr  linii>lii*flie  lud.     J>ia|H»vitives  for  tlie 

linxluction  of  intaglio  printing  surfaces  ;  i^epara- 

tK>n  of (P)    320 

RouluDds  Fabriker  A,  S-     Textile  lH?lt5  :  Impregnating 

»ilh  gutta-i>etcba,  lalata,  rubber,  or  tlit  like  (P) 

1009,  lOOOr 
KooMCSa,  E.  F.    CoUoid&l  soap  :  Manufacture  of  liquid 

(P) 56 

Roasfrel,  J-    Calcium  cyanamide  :  Omnulatiug  pulverulent 

prwiucts.  such  as (P) 1229 

RouSEel,  J-  V.     ~  Lfacture;  Continuous  defecation 

at  his;'  witliout  Ultrotion.  in (P)      63 

How,  T.  L.     .-  •  i.   b 858 

Rowley,  H-     CfdM  Ue«:  iXanOiorrhn'tt)  and  zaniia*O/acr0- 

miHiVi):     Commercial     utilisation     of iu     W. 

Australia 290,  680 

Roxaf,  M-  L.     llumin  formation  :  Reaction  l>etween^amino- 

acids  and  carU^hydrates  as  a  prulal-le  cause  ttf_ 1174 

Roy,  O.     Srt  Itonlier,  H 1260 

Royal  Baldng  I'owder  Co.     Stf  Vaygouny,  M 708r,  736 

Royer,  J.  W.     See  Pettibone,  H 010 

RoyUnce,  L.  S.  D.     Ore-reducing  process  (P) 314 

Rubber  Curing  Patents  Syndicate,  and  F.  A.  B>Tne.  Rubber  ; 

Apparatus  for  ongulation  and  curing  of (P)     699 
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of  absorbing in  burnt  lime  (P) J39r 

Sdilotterbeck,  J.  O.     See  Dean,  J.  R 977 

Sctilnmpf,  J  ,  and  Nic»lerlahn>tciuor  Maschincnfabr.     HaiJu 
of  vam  on  dveing  sticks  ■  Apparatus  for  chanRing 

Oic"  position  of (ft 8fl8r 

Vam  washing  und  dyeing  niuchinc  (P) S88r 

Schlundt,    U.    I'amotite    nidhim    ore;    Concentration    of 

iP)  9T0 

Radium  fn>in  carrrfitite  ore,-  ;   Kxtraction  of with 

concentrate*!  -sulphuric  acid 837 

Radium  ;  Extraction  cf from  caruotite  ores  (P)  . .     690 

.S«  Barker,  H.  H 175 

S«  lioomis.  A.   G 1221 

Schltipper.  S.     Distilling  organic  compoands,  such  as  hyi'ro- 

carbon  oUt  (P)    594 

Sclunid,  P.,  and  K.  Gross.     l>yeing  batli  for  silk  ;  Koam  or 

froth— (PI   961r 

Seilcin  soap  substitute  for  dyebig  silk,  silk-spuns,  und 

silk  tissues  (P)    lisar 

rngumniibg  tilk  anii  silk  wa-te*;    Bath  for (P)  1152 

Weigliliiig  .silk:  .Metal  cidoridc  bath  for (P) 961r 

Schmid,  (iebr.     Kycing  silk   by   means  of  a  foam   bath; 

Process  for (P) 030,    lOlOr 

Sericiii  soap  for  silk  ilyeing ;  Manufacture  of  a  sub- 
stitute for (P)    734.    lOlOr 

Silk  and  silk  wastes;  Process  for  ungummiug (P) 

7:JS,  llOflr 
snk  waste  :  Treatment  of to  separate  the  chrys- 
alides and  fonn  a  slieet  or  prepare  for  spinning  (I*)  1105 

WeigliUng  of  hilk  ;  I'rocess  for  the (P)     174.  357f,  506, 

631  r,  lOlOr 

SchmidUn,   R.     .See  Meister,    I.ucill^',    u.    BrUning 38r 

ScbmUt,  A.     Fuel  from  anthracite  <x>al  refuse  :  Manufacture 

of (P) 958 

See  Mcb-ter,  Lucius,  u.  llriliiing 535r 

Scbmidt,  I'.   I..  A.     Protein  oomrxiunds :   Changes  in  U''' 
and  0H~  runeentrafion  wlUrh  take  place  in  funn- 

atioD  of  c»-rtain  - — - 703 

&«  Robertson.  T.  11 1273 

ScfamUt,  E.     fV>ppcr  :  Recovery  of fnim  lead-  or  zinc- 

ntntaining  c«jpper  ores,  smelting  pmducts,  dross, 

etc.  (P)  364 

Scopollnt ;    1>  wadaliun  of 379 

Schmidt,  U.     piiKder ;  Prrjcess  for  supcrflclaUy  gelfttinising 

compressfcti   pieces  ol (Pj 276 

See  liadische  Anilin  u.  Soda  Fabr.     263r,  935r,  1152,  1227r 

ScAioldt,   P.   G.     <;as;   Process  of  producing (P) 168 

gdimldt.  U.     See  Anrclius,  W 1072 

Schmidt,  \V.  A.,  and  International  Precipitation  I'o.     Sus- 
pendeit  matter  In  emmto  :   Metiiod  and  means  for 

Indlolinii <P)     330 

Schmidt  und  lilcrlier.     Drying  drum  (f*) 521 

Filter  for  dehydrating  vlnasse  or  the  like  (P) 243 

Sdimltz,  Mansion,  et  Cie.     I/;ad  from  antimony  ores,  etc. ; 

.    Eliminating (P)   54 

Schneemilch,  O.     Electric  furnace  for  recovery  of  zinc  or 

other  volatile  rmt.ils  (P) 426 

Sefanelder,  ('.     .Ve  I!aiJi.sche  .\nllin  u.  Soda  Fabr }23er 

Schneider,    O.     See   Uofmaon,    K.    A 45 

•"-(bneider,  P.     -Vee  Neubauer,  it 431 
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Schneider.    W.     Dextrose :    .\clion    of    hydrogen    sulphide 

on 1029 

See  Fischer,  K 1 140 

Scliuitzler,  J .     Dissolving  salts,  such  as  potossiuin  chloride : 

Pnnrss  for (P) 47 

Potassium  ddotide;  Continuous  crystAllieatiou  of 

(P) nti 

&hoch,  E.  P.,  and  F.  M.  Crawford.     Silver;  F.lcctro-anaIy.sis 

of witii  solutions  of  silver  chloride  in  auimouia  1030 

and  otJiers.    Metals  of  copi>er-tin  group ;  Elcctro-aimlytical 

determination  and  separation  of I03G 

Schocdier,  M.  E.  V.     See  Anders,  H.  K 460,  1010 

Schoeller.  W.  R..  and  A.  K.  Powell.  Cobalt  und  nickel; 
AlkiUiuietric  detcrmiuation  of  certain  divalent 
metals  in  the  form  of  tertiary  iihospliates,   «ith 

special  reference  to 656 ;  £naU   710 

Sch&u.  V.     Coke  breeie  ;   Utilisation  of 523 

Sihon   u.    Co.     .\cctic   acid ;    Production  of   concentrated 

from  dUutc (P)    902 

Magnesia  ;  Manufacture  of  products  rich  in from 

mixtures  of  magnesium  and  c^ilcium  carbonates  (P)     53S 

Sinteretl  magnesite  ;  Manufacture  of from  mixtures 

of  magnesia  with  calcJum  oxide  (P)   180,  843 

Schonfeld.  F.     lleer  ;   I'.se  of  cane  sugar  as  adjunct,  and 

its  inversion  during  the  production  of ....     868 

Top  fermentation  yeasts 1230 

and  II.  Krumbanr.     liarley  ;  Preparation  fbr  "improv- 
ing " 270 

Hexose  sugars;  Fate  of in  the  production  of  beer  12;i0 

Sclidnfeld,  H.     Oils:  Hydropenation  of In  presents  of 

nickel  Iwrntc .- 367 

See  (Jriin.  A 366 

Schofleld,  H.     See  Ross.  S.J 298,  1255r 

Scliotield,  W.     See  Electrical  Power  Storage  Co 851 

Schol,  C.  II.     Slag;  Converting  molten into  a  highly 

porous  ma.ss  (P)  118 

Scholes,  S.  R.     Glass-melting  receptacles  (P) lOOti 

Manganese   in    glass  ;    Identillcation   of   trivalent 1 1  li 

I'rcssed    and    blown    glass    tableware    industry ;    The 

Americiin 51.'> 

and  n.  C.  Fry  Glass  Co.     Glass  mcltin;;  receptacle  (P)  . .    1157.- 

Scholl,  L.  A.,  jun.     See  Cle:nent,  J.  K 'Ml 

Schollenbcrger,   C.   .T.     Carbon  dioxide  ;   Determination  ol 

as   barium    carbonate   .-ippiied    to   Uie    Marr 

metliod  for  determination  of  carbonates  in  soil  ..     7<K> 

Scbollcnbruch,    A.     Coke;    Method    of    improving for 

use  as  domestic  fuel  (P> 827 

Scholta,  K.     See  Kloatermann,  M 040 

Scholtz,  A.     Disinfection  of  rooms  with  formaldehyde,  etc. ; 

Removal   of   noxious   vaiwurs   after (P).,..  1130 

Scholti,  M.     Isobcbeerine  ;  Demethylation  of 70O 

Scliopper,  L.     See  Ricgler,  M *61 

Schoppcr,    T.     Asbestos ;    Improvhig    the    insulating    pro- 

pertiefl  of 9:il 

Balloon  fabrics  ;  Preventing  damage  oi by  ultra- 
violet rays  350 

Rubber  and  gutta-percha  ;  Use  of  castor  oil  for  removing 

rcsIn  from 8.'i:J 

Schorger,  A.  W.    Incense  cedar;  Leaf,  twig,  and  bark  oiU 

of 6f.O 

and  D.  F.  Smitli.     Galactan  of  Larix  occidevlaiis 750 

Schott,    F.     Portland    cement    kilns ;    P.ccovcry    of    salts 

containeil  in  waste  gases  from (P) 1262 

Schon,  C.  V.     See  La  Cour,  D JOi 

Scliramm.  1^,  and  .1.  R.  Cain.    Surface  combustion  furaa<x!; 

Test  of  a 684 

See  Cain,  J.  R 470,  n4.s 

Schranth,  W.     Si)aps  ;  Itetlucing  jiower  of — — 367 

V^arrentrapp'tt  reaction  ;  .Applications  of— — -in  the  fat 

and  soap  imlustry 42'^ 

Wool  fat ;  I'tilisation  of  crude in  the  soap  industry     032 

Schrcycr,  H.,  an<l  S.  Eragen.     Petroleum  products  ;  Uxids- 

tion  of 826 

Schrocder,  J.     I.eucite  ;  Solubility  of in  sulphurous  acid  1012 

Scbroter,  (.<.  A.,  and  W.  C.  Laughlin.     f.'oppcr  ;  lU^covery  of 

from  solutions  (P) 1223 

Schryver,  6.  B.     See  King,  A.  T 1235 

Schubert,  II.  II.     See  Maddy,  J.  If 124,  712,  890 

SchUckher,  A.    See  Jalowetz,  E 4:'.3r 

SchUle,  R.     See  Cassella,  L.,  und  to 366f,  9fl0r 

Schiller,    F.     I.ead    coatings    on    vessels ;    Iiicre^slBg    tlie 

mcclmiiical  resistance  of  soft (P) 365,  365 

Schueler,  G.  R.     Cooking  seed,  nu-al.  etc.,  for  mannfacture 

of  cattle  food  :  Apparatus  for- (P) 137 

Cooling  nuts,  rubes,  etc.  of  compressed  cattle  foods; 

Apparatus  for- and  fur  icnioving  dust  (P)  ..     137 

Extracting  oil,  Juite,  and  other  litpiids.  and  for  moulding 

idastir  sul'Ktances ;  Machine  for (P) 3fi7r 

Grinding  machine  for  oilcake,  etc.  (P) f'!(!i 

SchtiphauR,  ft.     >'ltrlc  acid  from  anunoiiia  ;  ProductiOD  of 

by  the  Ostwald  process i'^l 

Schiitt,  J.  II.     Cement  kiln  ;  Gas-fircd  rotary <P,> 424 
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Sc!iutz,    W.     Teat :   Manufacture  oi    buiUling   blocks   from 

(l>)  180 

Schuleiiinnn.     Sef  Gadamer,  J 1270 

Schulcr,   W.     Water :   Preparation  of  a  filter  niaterial  for 

drinklog (P)    435 

Schult«,  J.     Saturator  lor  the  manufacture  of  animouiuni 

Bulphate  (P> 360 

ijchultz,  Tr.,  and  £.  Gottelmaun.    Fseudo-ionoue ;  Conversion 

of into  iouone  (P)   437 

8chultie,  E.    See  Dimrofli,  0 830,  831 

Schuli,  K.  H.    St«ol ;  Volume  changes  during  the  hardening 

of 00 

Schulz,  ¥.     Beet-saponin  in  sugar  facti»ry  etlluents 1229 

Schulie,  A.     Acetylene  ;  Colorimetric  determination  of 1054 

Schumann,  C.  L.     Chinese  wood  oil :  Polymerisation  of 548 

Schumpelt,  K.    See  Hofmann.  K.  A 383 

Schuprii,  O.    See  Baragiola,  W.  1 938,  1076 

Schusttr,   F.   M.  N.    See  British  Coke  Ovens,  Ltd.     883,  1100 

Schuster.  N.     Ooke  ovens  (P)  349r,  828r 

Coke  ovens  ;  Regenerative (P) 958f 

Schwalie,   R.     Sec  Meistcr.   Lucius,  u.  Briining 708r 

Schwahn,  H.  F.  B.     Aluminium  ;  Prodnftion  of (P)  . .     364 

Schwarcnmn.  A.,  and  S.   Kellogg  and   Sons.     Catalyst  for 

liydrogenating  oils ;  Preparation  of  a (P)  . . . 

Schwarz,  A.     See  Paal,  C 

Schweitzer.  G.     Photographic  prints  in  colours  ;  Process  for 

obtaining (P) 

Schweitzer,  P.    Half  silk  and  silk  ;  Dyeuig  of  black  on 

Schweii.  aeidengaicfabrik.     .See  Diesser,  G 

Schweizerisches     Serum-     u.     Impfinstitut.     Disinfection : 

Process  of (P)    

Schwerin,    B..    and    Elektro-Osraose    A.-O.     Impregnating 
hides   elcctro^jsmotically ;    Trv.itmcnt   of   tanning 

extracts  and (P)    

Schwerin  Ges.,  Graf.     See  tinder  Elektro-Osmose  A.-G. 

Srientiflc  Materials  Co.    Sec  Shook,  G.  A 1085 

Scofleld,  C.  S.     See  Headlcy,  F.  B 1073 

Scott,  A.     Association  of  British  Chemical  and  .\llied  Manu- 
facturers ;   Discus.cion  on  formation  of  an . .     561 

Scott,   F..    K.,  and    .Umospheric   JTitrates   (Kilbum    Scott 

Patents).  Ltd.     Electric  furnace  (P) 1224r 

and  F.  Howies.     Electric  furnaces  for  fLxation  of  nitrogen 

(P) 476 

Scott,  H.    See  Burgess,  G.  E 844 

Scott,  J.  D.    Coals  and  other  hydrocarhonaceous  substances  ; 

Apparatus  for  treating (P) 884,  1102 

Scott,  J.    W.,  and   Arbuckle   Bros.     Bone   black ;   Process 

of  reconditioning (P)    623 

ScoU,  L.  G.    See  Bell,  C.  E.  S 474 

Scott,  W.  W.     Aluminium  salts  ;  Rapid  volumetric  deter- 
mination of  combined  alumina  and  basic  alumina 

or  free  acid  in 

Scottish  Tube  Co.,  Ltd..  and  J.  T.  Thomson.     Compressed 

ga.'^:s  ;   Bottles  for (P) 

Scoular,  J.  A.,  and   Dick.   Kerr,  and  Co.    Filaments  for 
incandescence    electric    lamps ;    Manufacture    c; 

metallic (P) 

Scovill  Manufacturing  Co.    See  Sperry,  R.  S 

Sco\'ille,  W.  L.     Nitroglycerin  tablets  ;  Stability  of .  . . 

Scrymgeour,   J.   M.     Rosin-size  for  paper-making ;   Manu- 
facture of (P) 

Scurfleld,   G.   G.     Colour  of  various  substances,  liquid  or 
Scurti,   F.,   and   G.   Toramasi.    Suberogenic  acids.    Fatty 

acids  from  cork 1122 

solid;  Apparatus  for  measuring  depth  of — '■ — (P)  ..   1238 
Seabrook,   R.     Boilers ;    Preventing   incrustation   in  steam 

(P)  821 

Seale,  U.  V.,  and  W.  Shellshear.     Ores;  Separation  of 

by  flotation  (P> 930 

Seaman,  H.  J.     Cement:  Apparatus  for  burning and 

recovering  the  dust  (P) 739 

Dust-separating  and  steam-generating  apparatus  (P)  ..     739 

Scarby,  W.    Sugar ;  Extraction  of (P) 

Sugar  from  sugar-cane,  sorghum,  etc. ;  Extraction  of 

(P)  

Scaton,  M.  Y.,  and  G.  B.  .Sawyer.    Varnish  analysis  and 

control.     I.    Molecular  weights  of  vegetable  oils 
Seegcr,   F.     Evaporating  frofliins   Uqiiids ;   Apparatus  tor 

—  (P) : 

Seeker,  A.  F.,  and  H.  D.  Clayton.     Baking  powders  :  lieter- 

mination  of  lead  in  phosphate  and  alum . .       66 

Seel,  E.,  and  A.  Sander.     Lc.ither ;  Chemical  and  micro- 
scopical examination  of 1028 

Te.\tile  fibres ;  Effects  of  alkalis  and  acids  on . .     886 

Seeley,   A.    Dyeing  and  analogous  processes ;   Machinery 

for  use  in (P) : 174 

Sehlbach,  W.     Dyeing  machine  (P) 42r 

Seibcrling,  F.  M.    Coating  fabrics  with  rubber  (P) 372r 

Seibort,  F.  M.     See  Burrcll,  G.  A 947 
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A.     Vitamines  from   brewers'   yeast. 

of  a  solid  combination  of (P) 6 

See  WiUiams,  R.  R IISH 

Seidenberg,    A.    Drying    and    extracting    apparatus    for 

analysis  (P)    20o 

Seidcnschnur,    F.,    and    others.    Petroleum ;    Process    of 

treating  crude  — —  (P) Sir 

Seidler,  H.    Bimetallic  comiwsite  objects;  Slanufacturo  of 

(P) 3U 

Seirensho,  T.,  Ltd.     Zinc  white ;  Manufacture  of  (P)  1164 

Seitz,  R.    See  Harries,  C 487 

Seitz-W'erke  T.  und  G.  Seitz.     Filter  (P) 622 

Selch,  E.     Aluminium  in   silicates ;   Determination  of 253 

Seldal,  J.   G.    See  Kochmann,  C 108 

Seligraan,  R.    Aluminium  ;  Action  of  boiling  acetic,  pro- 
pionic, and  butyric  acids,  and  of  formic  acid  and 

some  higner  acids  on .     lloply  to  discussion 

Aluminium  ;  Ai-tion  of  nitric  acid  on  — . — .    Reply  to 

discussion 6" 

Graphics  of  blending  in  chemical  indu-?trics.   Discussion 

and  P.  Williams.     Aluniinium  ;  .\ctlon  of  boiling  acetic, 

propionic,  an<l  butyric  acids,  and  of  formic  acid 

and  some  higher  aciiis  on  — • — • 

Alundnium  ;  Action  of  nitric  acid  on 

Aluminium  ;  Annealing  of 

Aluminium  nitrate  :   Hydrates  of 

SeUnsky.     Petroleum  ;  Cracking  of 

661ivano£f.  B.  Silicates  of  system,  2FeO,  SiOj  +  2CaO,9iO,  ; 

Preparation,  fusibility,  and  other  properties  of 

See  Konstantinov,  N 11- 

Selleck,  T.  G.     Furnace  (P) 460 

Sellenscheidt.  C,  and  Filter-  und  Brauterhn.  Maschinenfabr. 

A.-G.  vorm.  L.  A.  Enzinger.     Filter-press  (P) ItOS 

Sellers,    A     E.     Hank    dyeing;    Stachinos    for or    for 

similarly  treating  yarns  (P) 897 

Semet-Solvay  Co.     See  Graul,  C.  L.   0 62" 

See  Iimeke,  A.  F 179,  17ii 

Semmler,  F.  W.,  and  F.  Liao.    Eleraol,  a  monocyclic  scsQUi- 

terpene  alcohol  653 

Sen,  R.  N.    Aniline  Black  on  wool ;  Production  of . .  1107 

Sulphide   colours  ;    Dyeing  wool  with 1107 

Tussur  silk ;   Black  dyeing  on  — — 1106 

Senglet,  K.     See  Briner,   E 62 

Senior,  H.    Fuel  economy;   Problem  of .    Discussion    674 

Senior.  J.  K.     5«  Lcvene,  P.  A 943,  94:> 

Serebrianyj,   M.    Cardboard   or   pasteboard ;   Mamifactuie 

of  impermeable (P) 12U> 

Semagiotto,  E.    Sec  Franccsconi,  L 436 

Serpek,  O.     See  Soc.  Gia.  des  Nitrures 1109<- 

SetUk,  B.,  and  "  Fistag  "  Fettindustrie-  und  Starkefabriken 

A.-G.     Bisulphites  ;  Manufacture  of  soUd (P)    737 

Sewage  Clarification  Co.    See  Tark,  M.  B 

Sewage  Syndicate,  Ltd.     See  Orten-Bijviug,  J.  . . 

Seward,  0.  0.     .Sec  Von  KUgclgen,  F 

Scvboth,  Gebr.,  Chem.  Fabr.     Earthenware  filters  for  pre- 
paration   of    non-alcoholic    effervescent    beverages 

from  wines  and  fruit  juices  ;  Treatment  of (P)    861 

Seymour,  H.  W.    See  Liquid  Purification  Co.,  Ltd 

Sgalitzer,   F.     Ha'moglobin   preparation   from    defibrinated 
blood  from  slaughterhouses  ;  Production  of  a  solid 

stable (P) 

Shacfter,    J.    W.     Coke-oven    gases ;    ICquivalent    of    the 
observed   heat   value  of   the   light  oil   scrubbed 

from 1209 

Shaffer,   P.   A.,   and   R.    S.    Hubbard.     yiHyroxybutyiio 

acid  ;  Determination  of 4S.S 

Shannon,  N.,  and  Link  Belt  Co.     Coal ;  Process  of  washing         ^ 

and  separating  refuse  from (P) ®^-- 

Shapow,  S.     See  Djandiery,  E 681 

Shtirp,   L.  T.,  and  D.   R.   Hoagland.     Soils;  Acidity  and 

adsorption  in  ^ as  measured  by  the  hydrogen        _ 

electrode    1^'- ' 

Sharpe.   F.    H.     Lead  oxide ;    Process  and  apparatus  for 

carbonating (P)   1026r,    1026r 

and  British  and  Colonial  Lead  Co.     Lead  oxide;  Process 

for  carbonatmg  — —  (P)     

Sharr,  F.  J.     See  Haggas,  Ltd 

fehartle,  C.  W.     Paper  pulp  process  (P) 

Pulp  ;   Apparatus  for  reducing  stock  to (P)  .  •  •  • 

Pulp  ;  Process  for  reducing (P) 

Pulp-reducing  apparatus  (P)     

Shattuck,  C.  H.     Wood  ;  Proces's  of  treating (P) 

Sliaw,  C.  M.     Oil  fuel  furnaces  (P) 

Shaw   E.     Evaporating  or  concentrating  liquids  ;  Apparatus 

for (P>    

and  G.  S.  Baker.     Sugar  and  sugar  preparations  ;  Pre- 
paration  of  dry  or  crystallised. •  (P) 

Shaw,  F.  D.,  and  Shaw  KUn  Co.     Kiln  ;  Continuous (P)    99'J 

Shaw,  H.  B.     Sugar  beets  ;  Loss  in  tonnage  of by  drying 

Shaw,  J.,  and  W.  R.  Lowrisou.    Smoke  and  fimies  from 
furnace  or  boiler  flues ;   Washing (P) 
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SJttW,  W.  K.    5»»  rraylon.  P 92* 

Slaw  KUn  Co.     S«  Shaw.  F.  1) S>99 

$heiU,  O.  M.     S>di>hur;  Mrliition  ot »o  soil  tcrtJlity  ..  'V) 

ShMoa.  H     K.     st«-l ;   M.imifai-tim-  of (I') 742 

Sb«lkbnr.  W      KloUtioii  <i(  coUl  au.l  cvijipox  ores  at  Mount 
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oxide  in .     Roark 194 

mixture  ;   Composition  and  jireparation  of .    Sicard     752 

mixture ;     Determination    of   copiMT,    carbon   dioxide. 

and  moisture  in .     Koark      194 

-Paris  green  mixture  ;   Detcrniination  of  arsenic,  carbon 

dioxide,  and  moisture  in .     Roark 194 

Boric  acid  and  borax  ;  I'se  of  solutions  of  —  in  colorimetric 
detennination  of  concentration  of  hydrogen  ions  in 

sea  water.     Palitzsch 1035 

in  glasses.     Granger 177 

Influence    of    certain    hydroxy-acids    on    electric    con- 
ductivity of -.      Boeseken    43 

in  presence  of  litmus  solution.     Fichter   305 

Boring  operations:    Freezing  water-bearing  strata  in . 

(P)  Xotzny     322 

Borneo  ;    Nipa-palm  alcohol  in  British  North 135 

Borodis;»licylic  acid;    Preparation  of .    (P)  Foelsing. .     385 

Boron;    .Absorption  and  distribution  of in  plants,  and 

its  effect  on  growth.     Cook      319 

Determination  of in  boron-steel.     Aschman     1263 

Effect  of upon  the  magnetic  anil  other  properties  of 

electrolj'tic  iron  melted  in  tacuo.    Yensen 256 

-nickel  alloys.     Giebelhausen  637 

Preparation  of  masses,  especially  powder,  of  pure 

for  incandescence  lighting.    (P)  Ehrich  und  Ciraetz. 

and  Podszus    413 

-steel;    Determination  of  boron  in .     Aschman  ..  1263 

Botany  ;    Prize  for  essay  on  interconnection  of  economic 

. and  chemical  industry  1239 

Bottles  ;    Manufacture  of  fibrous  caps  for  — — .    (P)  West- 
lake  961r 

Brass,  arsenical;  .\nnealingof .  Structure  and  properties 

developed  by  varying  the  rate  of  cooling  within  the 
transfonuation  ninge.    Mathewson  and  Thalheimer  1064 

cartridge- ;    Manufacture   of .     Barton 740 

castings;  Furnaces  tor  melting  metal  for .  (P)  Price    930 

Corrosion  of .     Gibbs  and  others    471 

Corrosion  of  70  .'30 .     Gibbs      51 

corrosion ;      Zinc-copper    couple     hypothesis    of . 

PhiUp    51 

Effect  of  corrosion  on  the  ductility  and  strength  of . 

Merica  1114 

Electrolytic   deposition  of .     Honig    967 

lead- ;    Corrosion  of .     Gibbs  and  others  471 

Obtaining— — directly  from  low-grade  zinc  ores.    (P) 

Pierron    1118 

Physical  tests  on  common taken  parallel  and  at 

"  right  angles  to  the  direction  of  rolling.     Price  and 

Davidson    1114 

Process  of  making .     (P)  Clamer     1118 

Recovering  copper  from .     (P)  Hulin     , 54 

Vse  of  coal  gas  for  heat  treatment  of ^in  neutral 

and  reducing  atmospheres.    White  and  Standerline  1114 

Bramea  arrensis  seed  ;  Fatty  oil  of .     Bailey  and  Burnett    696 

Brassica  nigra  sued  :   Es.sential  oil  of .    Tsakalotos 32 

Bras^idie.  erueic.  and  isoerucic  acids;    Lsomerism  of . 

Mascarelli  and  Sanna      262 

Bread  •  -Alteration  of  microscopic  structure  of on  becom- 
ing stale.     Verschaffelt  and  Van  Teutem 002 

A  cause  of  mustiness  in .     Wright 1045 

crumb  ;  Staling  of from  physiologico-chemical  point 

of  view.     Katz 901 

Determination   and   distribution    of   moisture   in -. 

Wessling  1231 

improvers ;    Manufacture  of .     (P)  Wahl      940 

Influence    of    salts    on    amylolj-tic    digestion    of . 

Eflront    323 

and  the  Uke  ;   Jlanuiacture  of .     (P)  Diaraalt-A.-G.     704 

making ;     Use    of    certain    yeast    nutriments    in . 

Kohman  and  others    1030 

making  ;    Use  of  diastase  preparations  in .    PoUak     41 9 

Preparation  of .     (P)  Wahl  6.50 

Process  and  substance  for  use  in  manufacture  of : 

(P)  Ward  Baking  Co 271 

(P)  Ward    Baking  Co.,  and   others    66r 

Treatment  of  soya   beans  to  obtain  products  for  the 

manufacture  of .     (P)  Rees "^ 

white;     Nutritive    value    of as    determined    by 

experiments  on  man.     Funk  and  others  Ili3 

Breweries;    sterilisation  of  water  and  disinfection  of  trans- 

port  casks  in by  ultra-violet  rays.     Moufang     432 

Use  of  hydrogen  peroxide  in .     Wooldridge 1171 

Brewers'  filter  pulp-     Foster     lll,0 

pitch;    Reeeneration  of •     Koritschoner     3/6 

worts:    Rousing  and  mixing  apparatus  for .     (P) 

Chambers  and  Skilton 11'2 

Brewery  mashes;    Acidflcation  of .     Petit   612" 

Brewing:    Improving  water  for  use  in .     (P)  Jalcwetz 

and  others •  • .  • :  v; "  • '  W  " 

Material  for  use  in .    (P>  Dreesbach,  and  Com  Pro- 

ducts  Refining  Co =  jtt 
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Bi»wine— '«'■  ,         . 

nutertab:     l>rt<niiln»t  Ion  i>(   prnloses  ami   iiriitosAiis 

IB bv  lumtu  iJ  KrIiUiig's  »ulu(iun.    Uaker  aud 

Hulun    .■ ■■ 1127 

l>Tv-iua>)uiuE.   pi"tei.<b'ti<'   ilUrestKm,   and   pr'>telii   tiir- 

\,'.,-^  .11 .     Wlmllsch 1170 

<t«i'  -      (!')  Schaefer,   and    Sinmu.    BUhl«r. 

■'      .  m  1173r 

ntt  4l  pxaminalion  ol .    Behaviour  of 

■  The  same  water  to  worts  trvm  dilferi*nt 

W  ill    376 

Hrick-kiiii-      •ii...-  -I  liTeifeiiinBi-ombustionofgaji  tor  heat- 
ing  .     (T)  Vater.  anil  Gas  Machinery  Co.    ..     692 

Hnrlu'     \r":imt'i-  f"r  ilrving by  hot  waste  gases  and 

!  r    Witte  11 J7 

■  -.i  ,•  (or .     tP)  Metallbank  u.  Metal- 

.  - 635 

Itieiliivr IT   ehetiuerinn  chaml)ers  of  carburetteil 

water-CBS  and  eokenivcu  plants.     (P)    Daviiiun  and 

Toolev      2S>7.   llDfl 

y„,n,ce .     (P)  llilli*.  and  Ilillis-Simler  Hrli-k  Co.     311 

(or  muffles,  retorts.  muiHTitors.  etc. :    Manufacture  of 

.     (P)  North   Konimandlt-ties 180 

Ovens  for  nianufacliire  of .     (P)  Dressier    20'>r 

refractorc  ;     JJaniifail ure  of .     (P)  Twynam    1261 

Keccn<-Tnt"r (I'l  I'avue  and    I.insley Stir 

^nj  11  tor .  (P)  liujiy.aud  General 

•    rini;  Co 891 

..iU'l  >  inlening .     (P)  Avram,  and 

>!:tii.^:ir  (  '-iih.-t   nnck  Maclunery  Co 801 

sUico-aluniino-calaircous ;     Manufacture    of .     (P) 

Hard    49 

«lae- :    Atuiealinis  kiln*  or  ovens  for .     (P)  Ridley  llo~r 

TrMtment  of  slag  for  the  nuinuiacture  of .     (PI 

Sutcliffe      361c  11117/- 

of   uniform  deep  red  colour;    Production  of .  (P) 

Man   ^« 

Ilrigalow"  bark;   Taauiu  mntent  of .     Brunnich  and 

Jefleris    1124 

I'-nqoette  manufactiui; ;  Transport  of  hot  fluid  cual-tar  pitch 

in  tank  wapms  for 1007 

Briuu.'ttes.     (P)  Pure  Coal  Uriquette*.  Ltd 1  I02r 

\iodutinants  for .     (P)  Mitchell  and  Evans lOO-ir 

\pp*ratus  for  continuous  ciikiiia  of  liindius  nie<liuni  in 

.     (P)  Maschineulwu-Auslalt  lIuniN.lil:     ."pi;g 

Apparatus  for  coolinsiuked .  (P)  Diiiuiaiit-lJrikett- 

werke    -' j 

Vpmrstus  for  manufacture  of .     (P)  Arni-tnuit'. .    o4'ir 

im\:    M«i>iif»ctur<- nf .     (P)  SutclKfe  ami  others. .     2'.'7 

,*)nf "  '  ''    '  ■  'irii:  niateriils  :  Process  of  niaViuf: 

■,nt- .     (P)  JnlH lo;; 

for  :  IH-ritlui:  under  stnjnj;  dmuv'lit  ; 

.iijiiiii:!' lur.-    .1     — .     (P)  Staatr:flskus  ini  Kiinig- 

relch  Sachsen    34.S 

yu-l (P)  Sutcliife.  and  Pure  Coal  Uriqueltcs,  Lt<l      fiiO 

fuel;    Manufa'ture  of .     <P)  Clarke     34!) 

Iron    ore;      Preventini:    di.-inteeration    of during 

smeltinK     <P)  .Norske  .\.,s.   for  Elektrokcni.  lud.     J2.j 

Manufacture  of : 

(P»  Arnutmng 349r 

(P)  Curtninn    461 

(P)  Pure  Coal  llriqnettes.  Ltd 1102r 

>fanufacture  o(  ore  or  fuel (P)  Uibh .'140^  tWlr 

Irom  i«per  or  other  onomii    iiiutTliil  ;    Manufacture  of 

.     H'l  MKickcn    I  UK) 

l«it:    Process  of  uinkine .     (P)  Wihtol    103 

"tnokelf-i-' ■    Mn'Mifi'ctitre  of from  anthracite,  coke, 

i  ■     1  '     .tc      (P)   E.vhmvat      .33.   1100 

r«.  M-forniif-^ — .     < I' I  Dick     124 

froii.  rout ainiuK  zinc  :    Process 

I'-r  iii.-Ki'i'.' -  '11  Kipiie,  and  General  liriiiuet- 

ting  Co •'7i 

BriyiieUiiJi:  '  '  .1 :    «■  thr„1  of .     (P)  Sutclilfe,  and  Pure 

1  lid .■)1>2 

wlti  ;    Plant  for .    ( P)  Kf rem . .     827 

%i1tl,  organic  sulwtances.    (P)  Folir 

412 

liji,,-  I')  schlmansky 104.348,412 

.,,.,  Ili-    r-tr      fP)  Knrtc   «!I4 

!  -t    lO.V! 

(P)  Iticliter   .'.2!i 
lir  .        ,         -     •    ,,),     Henderson    'AY.i 

h  null  ii'iioiiiy  ;  Itcportof lOUO 

I^  Miiuufai'tiire  of  line  chemicals  in 

1 1  ill  iiM'l  Morson   702 

i.tteii:  Ortfanl-ation  of .     Ijcdfuril  104U 

roal  •  iTi'l  il-  diincidties  iu  war  time. 

\'  783,  12(11 

limi  ■•■  of  the 1017 

Indn  ApKlntment  of  Cummitleii!     '.^'.1 

rnri-  I'roKres^  of during  the  war. 

811,  1010 

fiail.  i:e|irirt  of  ]t(;ard  of  Trade  Com- 

n.if..  279 

Brit i-h  Columbia  :    Kelp  In II! 

jjr;.,.i.  i...i......  •    I  ..i.r  1.    1,11, J     .mil  nil  (roni  O'.i.', 

}j;,  ill  pp'-w-n"   • 

l'.anicl"-v 

l;roiiiei>;-i..i.«  in  ~ii  v.;ii.  I.     \\  hkl'r 


r.\aK 

Promldes  ;   Separation  of from  ferro-  ami  fcrrlcyanides, 

cyanides,  tliiocyanatcs.  cldorides,  iodides,  and  sul- 
phides.    Wclicr  and  Winkchnanu     1182 

Brominateil  derivatives  o(  .sjiininin  and  its  ilpauniKisition  pro- 
ducts ;       Preivimtion     of .     (P)  llolfuiann-La 

Koche  unil  Co 557 

Kromination  of  fats  and  oils;    Heat  of— .     Marden 477 

of  toluene  in  the  lik'ht.     Andrich  and  I.e  lilanc 520 

liromiue-coiitainiiii;    solution.     (P)  Werner       971) 

Detcrriiiuiitii.u  of in  presence  of  chlorides.    Winkler     305 

Dcteruiiiuitiun  of in  saline  waters  from  petroleum- 

bcarini;  Simla.     Poiia 802 

Method    of    cxtraitinB •     (P)  Sdiacfer,    and    Dow 

Chemical  Co 890 

l"nitod  .'States  production  of 305 

Vtilisini;  li\drtit'en  liromide,.crys(;illised  by  cooling  as  a 

source  of for  the  preparation  of  organic  and 

inorcanic    compounds.     (P)  Fraiiuet         48 

Dromocresol  purple.     S'V  Dibromo-o-crcsolsulphonephthalcin. 
Bromo  derivative  of  ;i.aminophenyI  salicylate  :    Prepandion 

of  a .     (P)  .\lielin  and  Llchtenstein-Uosenblat     807 

Bromo-n-hydroxyanthraipiinones  ;   Preparation  of .     (P) 

Melster,   Lucius,  und  Brilning 1149 

a-Broinoisovalerainide   derivative;     Preparation  of  a . 

(P)  Knoll  und  to 142 

Bromophenol  blue.  .Viv  Tetrahromoidienolsulplionephthalein. 
Bromothyinol  blue,     .^iv  Dibromotliyinolsu!phouephthnlein. 

Bronre.  aluminium- ;   Tliermal  treatment  cf containing 

10"o  .\1.     Portevin  and  Arnou 1114 

man-ianese-  ;    Initial  stress  priidurcil  by  burning-in  of 

.     Merica  ami  Karr 1020 

phosphor-:    Corrosion  of .     ciibbs  and  others....  471 

powder;    Manufacture  of .     (P)  Fuchs      «9.5r 

Recovering  copper  from .     (P)  Hnlin     54 

zinc- ;    Comparative  tests  of  st:\ndard  test-bars  of . 

Karr    1115 

Bronze  kid  leather;    Manufacture  of .     (P)  Combe  et 

ri!s  et  Cie 1028 

Brcnvn  earthenware  colours.     Adderley      841 

shades  on   veget:iblc   llbres  ;     Production   of  fast 

ami  azo  dyes  therefi^-r.     (P)  Levinstein  and  otliers  7:15r 

Buildina  blocks  frompeat  ;  Manufacture  of .     (P)  Sehiltz  ISO 

materials.     (P)  Ogawa    OCii 

materials;     Cementltious .     (P)  Rildiger       813 

materials  ;    Composition  for  artificial .     (P)  Guay, 

and  lioncr.il  Ceraniic  Manufacturing  Co 891 

materials;    Manufactiu-e  of .     (P)  Van  der  Toorn  101 7r 

.    materials;    Manufacture  of  compositions  for .     (P) 

Krieger.  and   Kicselgiilir  Co.  of  America    739 

niateriiils  :  Manufacture  of  impermeable .     (P)  Van 

Wcstrum • ]017f 

muterials  from  wood  pulp  and  wood  pulp  compositions. 

(P)  .lirotka : 512 

nuiteuzorg  Central  Rubber  Station,  Java  ;    Rubber  testing 

at  the .     De  Vrie.s      1226 

Bulgarian  ferment ;    Velocity  of  scission  of  lactose  by  the 

action  of  the .     Quaglinricllo  and  Ventura  ... .  1173 

Biirniah  ;    Myrobalans  from 1227 

Wolfranutc  in 119 

Burner  gases;    Kecovery  of  sulphuric  acid  from .    (P) 

Rascliig 115 

Burners;       Indu>trial     gas  ^ — and     furnace.     (P)  South 

.Mctnipolitan  (las  Co.,  and  Chandler 821 

lor  liquid  fuel.     (P)  Orii.ssel     .528;- 

[,iquid  fuel for  high  temperatures.     (P)  Crawford  413 

Buridng  combmtible  gaseous  mixtures  ;  Apparatus  for . 

(P)  lonidcs.  inn 413f 

lino  fuel.     (P)  Wood      593r,  730r 

llue-dust  or  other  llnclv-divided  material.     (P)  Giesecke  125 

luel ;    .Method  for .     (P)  Chance      461 

gas;    Method  of .     (P)  Twomcy      298 

gas;    Means  for .     (P)  Ifoll     IflOSr 

gases;    Means  for  mi.\ing  and .     (P)  Hall     88:tr 

lime    and    similar    materials:     Process    for .     (P) 

Meiser 180 

limestone,  dolomite,  or  the  like  ;  ,sha(t  furnaces  or  kilns 

for .     (P)  Magis        690,737 

powdered  coal  and  nniilogous  fuel.     (P)  Roberts   ....  1210 

prepared   coal;    Apparatu.i  for .     (P)  Wilson    ....  620r 

pulverised    fuel.     ( I")  llarnhurst       593r 

Butadiene;    I'roiluction  ol  pure .    (P)  Buyer  und  Co.     131 

Butune-propane    fraction    from    natural    gas    condensate ; 

Thermal  decomposition  of  the .     Kanetti   ....     957 

Butter,  colil-storige  ;    Progrc-sive  oxidation  of .     Dyer  1077 

Composition  lor  colouring ,     (P)  I'.llis    1270 

KITect  *)f   feiTiing  decorticated   ground   nut  cake  and 

decorticated  cotton  cake  on  the  comiiosition  of . 

Cranlleld  1231 

Klfcct  of  feeding  dried  yeast  ami  decorticut»'d  cottonseeil 

meal  on   the  composltioa  td  — ■ — -.     Cranlleld  und 

Taylor 9:{8 

fat ;   DcU'Ction  of  tallow  and  liydrogeauteil  fats  in . 

Amberger 1077 

fat;    Determination  of  stearic  acid  In  — -.     Holland 

and  of  hers 649 

lit;    I'iuk  colour  on  the  surface  of .     Knapp 993 


SUB.IKCT  IXDKX. 


89 


PAGE 

Wiittcr  -eotU.  -  ,    ,.        ,     -.1    i 

fat  ;    I'oli  "ii.  »  i>''w  aihilti-rant  ol  Iiuluin  diirilli'il . 

Kariios  ami  Sinuli : •»-*' 

fat;    Stability  01  Krowth-iiromoting  substance  in . 

Oaborni-  "ami  Moiiilel ■  • -.'" 

Vitumini'K  ami  lipoidt  i;i .     Be  Buiter  i-s- 

lliitts;     Tannine   .f ■     (P)  Wilson    60,  5.->lr 

Uiityl  «i™l>"I ;    rro.luction  of .    (P)  Bayer  iind  Co.. .     6i;i 

Hiitylcliluralisovalerniiiide;  Manufacture  of .    <P)  Long- 

man  "" 

Jliityrio  aL-i.l ;   Ac  tioii  oflioilins; on  aluminium,  Seligman 

ami  Williams oS 

Hutyrins;    Synflusis  of  the  lo.ir  possiblo  optically  active 

.     .\hcU-ilialUeu  anil  Kidiwald 1-8 

By-product  recovery  apparatus  for  gas.     (PI  Ferguson  ...       683 
recovery    fn>ni    gas-producer.-;,    etc.     (P)  Totrup    ami 

others    ■"'■- 


Cacao  butter  ;  fompletely  liydrogenated .   Mannich  and 

Thiele    • •. ■      •'■'8 

butter  ;    Horizontal  hydraulic  presses  for  pressing  out 

(P)  Hand    1122 

Enzymes    of .     Brill    ];«' 

Fermentation   of .     Knapp 1  ih 

products;    Determination  of  fat  in .     Lange   fl.il) 

shell;    Detection  of  excess  of in  cocoa  powder  ..    12611 

Caitmiura  ;   .\lkalimetric  determination  of as  phosphate. 

Schoellcr  and  Powell 656 

-aluminium    alloys.     8diirmeister    894 

1  leterniination  of .     Kragen      869 

Eleetrolvtic  determination  of ill  cadmium  bromide. 

Baxter  and  others 605 

Metallurgical  extraction  ot .    Jurctzka  182 

ores;    Process  of  treating .    (P)  Lance    54 

Process  of  separating from  ores.    (P)  Stevens,  and 

United  States  Smelting,  Refining,  and  Mining  Co.     070 

Revision  of  atomic  weight  ot .     Baxter  and  others     605 

in  spelter.     Ingalls      1020 

Transition  temperature  of determined  by  an  elec- 
trically heated  pressure  apparatus.    Jjinecke   120 

Volumetric   determination   of — —.     Enell    277 

from  zinc  ore:    Kemoving .     (P)  i<igg,  and  New 

.Jersey  Zinc  Co 121.  124 

Cadmium  bromide  ;   Electrolytic  determination  of  cadmium 

in .     Baxter  and  others    605 

sulphate  liquors:    Electrolysis  and  treatment  of- — — . 

(P)  Hunt  and  Gidden 839 

l';esium   and    rubidium  ;     Separation   of by   fractional 

crystallisation  of  the  aluminimn  and  iron  alums,  and 
its  application  to  extraction  of  these  elements  from 
their  mineral  sources.     Browiung  and  Spencer    . .    1014 

Caffeine   and   acetaniUde  ;    Analysis  of  mixtures  of . 

Emery 977 

acetanilide,  and  codeine  sulphate  :  Analysis  of  nuxtures 

of .     Emery  977 

acetanilide,  and  quinine  sulphate  ;   Ana!y.sis  of  mixtures 

of .     Emery  977 

acetanilide.  quinine  sulphate,  and  morphine  sulphate  ; 

.\nalysis  of  mixtures  of .     Emery  978 

and  antipvrine  :    Analysis  of  mi.'ctnres  of .     Emery    977 

Determination  of in  medicated  drinks.     St.  John . .       68 

Extraction  of from  tea  or  coffee  by  volatilisation. 

(P)  Landrin  1131 

and   phcnacetin  ;    .\nalysis  of  mixtures  of .     Emery    977 

Cahoun  oil.     See  under  Oils.  Fatty. 

Calabar  beau  ;    .Vlkaloids  of .    Polonovski  and  Xitzberg    27:5 

Calamary  oil.     See  uwlcr  Oils,  Fatty. 

Calcining  chemical  products  :  Process  and  apparatus  for . 

(P)  Howard  460 

copper  ores,  etc. ;    Furnaces  for .    (P)  Squire 1264 

furnaces  fur  bricks,  cement,  ores,  etc.    (P)  Metallbank 

u.  Stetallurcische  Ges 635 

furnaces;    Utilising  waste  heat  of — — .     (P)  Moore..     522 

kiln.     (P)  Owen   31 

limestone,  dolomite,  or  the  like  ;  Shaft  furnaces  or  kilns 

for .     (P)  Magis      690,  737 

ores,  etc.    (I*)  Meyer,  and  Dwighl  and  Lloyd  Metal- 
lurgical Co 260 

Calcite  ;    Characters  of .     Johnston  and  others   735 

Calcium ;   .\ppUcation  of  paper  pulp  filter  to  determination 

of .     Jodidi  and  Kellogg    386 

Detection  of in  presence  of  strontium  and  barium. 

Ilaikow  1084 

Determination  of in  ash  of  forage  plants  and  animal 

carcases.     Knz.irian    1 175 

Determination    of — — in    natural    waters.      Kay   and 

JJewlands   447 

Determination  of in  presence  of  phosphoric  acid 

and  a  small  amount  of  iron.     Winter   909 

Metallic and  its  use  in  gas  analysis.    Sieverts   . .     ^19 


P.VGE 

Calcium  acetate  ;   Jlcthod  and  apparatus  for  obtaining 

from   acetate    liquor.     (P)  Campbell,   and    Badger 

and  Sons  Co '.>58 

acetate  ;    Restricted  dealings  in  grey •   60u 

acetvlsalicylate  ;  Manufacture  ot .     (P)  Wiiinng..     944 

acid   carbonate  ;     Composition  and  solubility   of •. 

Cavazzi  962 

alurainates  occurring  in  Portlind  cement;    Properties 

of  the .     Bates  and   Klein    1016 

bisulphite  solutions  ;    Analysis  of  acid  — — .     Hiiggluml     636 
cirbidc    fiu-naces ;     Behaviour    of    magnesia    in— — . 

Kameyama 3  jS 

carlwnate  ;  Carbon  and  nitrogen  changes  in  soil  treated 

with  — — .     Potter  and   Snyder    .S5i! 

CJirbonate  :  Complete  solubility  curve  ot .  Johnston 

and  >A'illiamson 68S 

c  vrbonate  :    .Manufacture  of .      (P)  Statham,  and 

Industrial  Chemical  Co 890 

carbonate  ;  Manufacture  of  precipitated -.   (P)  Lord  1059 

carbonate  ;    Some  reactions  of .     l^e  Couinck  ....     888 

carbonate  ;   Several  forms  of .   Johnston  and  others    735 

chloride  ;  Efficiency  ot and  of  sodium  and  potassium 

hydroxides  as  drying  agents.     Baxter  and  Starlc- 

weather 1181 

chloride  and  hcxamethylenetetramine  ;    Preparation  of 

a  compound  of .     (P)  Samson  and  Stiefel   . .     979 

chloride    and    lactose ;     Preparation    of    soluble,    nou- 

deUquescent  compounds  of .     (P)  Ritsert  ....     423 

cyanamide  ;    Analysis  of  crude .     Truninger   1074 

cyanamide ;     Apparatus    for    production    of   ammonia 

from .  (P)  Landis,  and  .\mmo-Phos  Corporation     737 

cyanamide  ;    Determination  of  dicyanodiaraidc  in  crude- 

.     Eager  and  Kern 974 

cyanamide  ;  Fertilisers  containing with  ammonium 

sulphate  and  aciil  phosphate.     (P)  Washburn,  and 

American  Cyanamid  Co 1075 

cvanamide  ;    Granulating .     (P)  Roussel     1229 

cyanamide  ;    Improving  the  fertilising  action  of  crude 

.       (P)  Stutzer,    and    Bayerische    Stickstoll- 

Werke  A.-G 857r 

cyanamide  ;   Influence  of  admixed  water  on  the  decom- 
position of  crude and  the  formation  of  dicyano- 

diamide.     Eager  and  Kern   856 

cyanamide  ;   Investigation  and  valuation  of  crude . 

Lieehti  and  Truninger 647 

cvanamide  :    Manufacture  of  — —  : 

(P)  Gui,  and  Barzano  e  Zanardo 1 16i- 

(P)  Lidhohn 738;- 

(P)  Tommasi,  and  Usines  Electriques  de  la  Louza      46 

cvanamide  :    Manufacture  of  ammonia  from • : 

LandLs 252 

(P)  Landis,  and  .\merican  Cyanamid  Co 115 

cyanamide  and  phosplnte  ;    Manufacture  of  fertilisers 

containing .    (P)  Zollenkopf      937 

cyanamide  ;    Rotary  tube  furnace  for  continuous  pro- 
duction   of .     ( P)  l.idllohn    927r 

hypochlorite;    Use  of for  sterilising  seeds.     Wilson     749 

-iron    silicates;      Preparation,    fusibility,    and    other 

properties  ot .     S6Uvanolf 307 

-hon    silicates :     the    system    FcSiOj^CaSiOj.       Kon- . 

stantinov  and  Selivanov 112 

-lead  silicate  from  Franklin,  N.J. ;  Margarosanite,  a  new 

.    Ford  and  Bradley 925 

and    magnesium    carbonates;     Process    for    obt lining 

products  rich  in  magnesia  from  mixtures  ot . 

(P)  Schcin  u.  Co 538 

and  magnesium  compounds ;  Influence  of on  plant 

growth.     Wyatt  9j 3 

nitrate  ;    Granulating without  dephlegm-jtion  and 

dust.     (P)  Eolter.     and     Norsk     Hydro-Eektrisk 

Kvaelstofaktieselskab    1261)- 

oxalate  ;    Separation  of  exceptionally  large  quantities 

ot in  beers.     Will    191 

oxide    in    pe.at    soils;     Rapid    determination    of — ■ — . 

Gortner 9"3 

phosphate  and  cvanamide ;    Manufacture  of  fertilisers 

containing .     ( P)  Zollenkopf 937 

silicates  occurring  in  Portland  cement ;    Properties  of 

the -.     Bates  and  Klein  1016 

soaps  ;    Solubilitv  of .     Fahrion '. 932 

soaps  in  washing  baths  ;  Preventing  flocculation  of . 

(P)  Baver  und  Co 1153 

-sodiimi  lactate:    Manufacture    of .    (P)   WiUfing    907 

sulfihate  dihydrate  ;    Determination  of  melting  point 

of by  means  of  an  electrically  heated  pressure 

apparatus.     Jiinecke    )12 

sulphate;     Effect  of on    plant  life.     Pitz    319 

sulphate ;    Manufacture  of  cement  or  hydraulic  lime 

from .     (P)  Basset HH'' 

sulphate  ;   Separation  of from  sulphates  of  barium, 

strontium,  and  lead  by  ammonimn  acetat?  solution.    ^^^ 

Mirden •  ■  -.  •     -J*' 

sulphate;      Solubility    ot in    an>monium    acetate 

solution.    Marden -*^' 

sulphate  and  zinc  sulphide:    Manufacture  ot  a  com- 
pound of .     (P>  Carpenter 1026r 

sulphide:  Preparation  of  phosphorescent  — — .   Breteau     U^ 

tartrate  in  wine  ;    Determination  ot .     Kunz   269 

Calibrated  rollers:  Case-hardening  of :    <P)  Mannstaedt 

imd  Co.  ■ 1** 

Cahfornia;  Concentration  ot  mercury  ores  in -.  Hamilton    i-j3 

Tungsten  deposits  in ■     1"°^ 


90 


.lOVKXAl.  OF  THK  SlX-IETY  OF  OHEMIOAL  INDUSTRY. 


WAR 

CaU»»laUmm    iKopitfll»oi  ;     Fatty   oil    fix>m   sc«l    of •  ■  „^ 

VrtihU    'O** 

Catenwl  st«pa«ra  wll.     I.i|>>o.iub  mul  Hwlett   261 

TitralK'n  of .     Rk^si-r ™2 

«  il.Tim.-U'-.    An  ailbilwtU- .     lUnifls    i'^S 

Ikimb .     U'>  Kiiho Hi> 

ijk>riii:<-tr!.-  i».n'imiaont>  »t  liigb  trmiM-raturrs ;    Kxperl- 

•   '   -     '.nii-^  of Tanwni      SI 

Calumi  i.itty  oil  u( .     Brill  and  Agcaoill. .     609 

l-rfjymi:  •'»»:    EsseutUl  oil  o( .     ScUlone..     978 

rf-Cuuphrnr.     ls»ii.ilut»s  aud  Paiacorstaiitlnou  942 

Camphor.     Katou ■ ,•  ■  • ■.•  •  •  •  ■  ■  ■  ■  •     274 

artUrial '.    Pn'iunitioii  "f  ilrying  oils  troiii  hisli-Doillng 
fractiiiiis  of  turiKiitiiie  oil  n>iilucs  from  iiinnuIactHrc 

„i .     (PI  Nm-rxlliiiRi-r  429 

wniinniml!'.     (P)  t'allscii  and  others :!29r 

Mixtun's  of with  triuitrotolupne.     (iiua     1236 

nor- :      Pr<paratiou     of :>na    of    its     d-rlvativos. 

(P)  BayiT  uiid  I'o 198 

nor-;     Pr*|>anition    of    soliitii  ns    of suitable    for 

injection.     ( P>  Itayrr  und  fo 557 

oil.     .S«  uHilrr  liiU.  K-<«-ntial. 

and  j.henol :   Mi.\tiin-s  of in  the  light  of  the  phase 

rul" .     Kreinann  and  others 488 

substitute;   I"rj|«iration  of  a .     (P)  Bayer  und  Co.     19.« 

Canada  ;    B«t  sugar  industry  in 62 

Beet  sugar  industry  in .     Potvliet  44.1 

Direct  production  of  steel  from  ore  in 51 

Iron  and  steel  jiroduition  of 1021 

Mineral   pr.Muction  of in    1915.     McLeish    388 

Paiier  and  pulp  industry  in 302 

t  jiiadiao  ^ine  ;    Fatty  oil  of  fruit  of .    Faehlni  and 

Dorta    9S1 

(f-Canadiiic  ;      i  ixidation     of  — —  Tith     mercuric     acetate. 

Uadamcr  and  others   1270 

CaHorium  parhwphullum  naU  :   Fatty  oil  of .     Brill  and 

AgcaoUi »09 

Canary  seed  ;    Fatty  oil  ol 1069 

Cffl<iani/i<i  en^fifoniM.s  beans  ;  I'rcase  content  of .     Mateer 

and  Marshall  859 

Candle  manufacture  from  paraftln  wax.     Campbell   825 

powerof  various  Barnes  :   Klfect  of  atmospheric  pressure 

on  tlie .     Kosa  and  others 593 

Candles  ;  Manufacture  of from  fatty  acids.    (P)  Kcuter 

Pn.>cess  Co 1163 

Canned  foods  ;   Tin  in .     Bigelow     1078 

Canning  foods:    Method  of .     (P)  lluah   1078 

Canvas;     Proofing .    (P>  Inglis       1257 

Caouprcne ;    Synthesh  of .     <)stromy.slenskl     :*68 

Caoutchouc  ;  Cold  vidcanlsation  of by  means  of  sulphur. 

trlnitrobeniene.  orbenioyliwroxidc.  Ostromyslcnskl    369 
coloured  with  organic  pigments  ;    Preparation  of  vul- 
canised   .     Mstromyslenski  371 

Conversion  of  3-myrcene  into— — .     Ostromyslcnski. .     369 

erythrene- ;    Fomiation  of  bromide  of from  \inyl 

bromide.     Ostromyslenski    369 

erythrene- ;    SjTithcsis  of and  of  its  SiTumetrical 

bromide.     Ostromyslenski 368 

and  its  homologues ;  New  syntheses  of .    Ostromys- 
lenski   • • • ■     368 

Hot  \-ulcanisati.m  of by  nitrocompounds  wnthout 

sulphur.     Ostromyslenski    59 

Hot   vulcanis-itlon   of by    leroxides   or   per-acilB, 

without  sulphur.     Ostromyslenski    59 

Meelianism  of  action  of  andiies  and  metallic  oxides  on 

vulcanisation  of .     <  istroniyslenskl  370 

Mechanism  of  conversion  of  isoprene  into .     Ostro- 
myslenski  •  ,-.     369 

Mechanism  of  the  vulcanisation  of .  Ostromyslenski      j9 

natural :     S>-nthesis   of by    means   of   ^-myrccne. 

Ostromyslenski  and  Kosehcle* S68 

Production  of .     (P)  Ostromyslenski   130 

Production  of  substances  resembling .  <P)  Badlsche 

Anllin  u  Soda  Fabr 899r,  935 

Some  Bs|(ccts  of  the  sj-ntliesis  of .     Luff  983 

substances;     Process    of    producing .    (P)  Bayer 

und  Co <^*i' 

synthetic  ;    I  xvulinic  acid  and .     Xoycr      429 

synthetic;    PriHlmtion  of : 

(P)  fJutlsilialk    8»4 

( P)  Ilelnemann  973r 

synthetic;    Vulcanisation  of .     Ostromyslenski     ..       58 

Two  new  constants  for .    Elasticity  miint  and  fatal 

temiierature.    Ostromyslenski  and  Kelbaslnskaja. .       58 

Vulcanisation  ol by  means  ol  halogen  compounds. 

Ostromjslenski    370 

Vulcanisation  of by  means  of  molecular  oxygen, 

ozone,  or  organic  ozoniiles.     Ostromyslenski   370 

Vulcanisation  of and  possibility  of  its  regeneration 

iiftm  the  vulcanised  ]iro<luct : 

Harries  '" 

Harries  and  Fonrobert  1"'' 

Caoutchoucs :    I>eflnition,  classiflcation,  and  evaluation  of 

.    Two  new  crmstanls.    Ostromyslenski 57 

Structure  of .     Ostromyslenski   369 

See  alto  under  Rubber, 
(^pe  Slangkop ;    Constituents  of 706 


Capillarv  clien\istry  :    Some  technical  ain.llcations  of . 

■  Lewis 575 

Caiw   for   biittles   and   other   containers ;     Jianufacture   of 

fibrous .     ( P)  Westlake  96  Ir 

Carbides   of  aluniinluni.   nickel,   and   copper.     Briner  and 

Senglet    52 

l*roduetio»  of : 

(P)  Alby   I'nitcd  Carbide   Factories,  Ltd.,  an.l 

Hvliind    ••nt3 

(P)  Patrouilleau   4tV 

Carbohydrate  auidvsis ;    Use  of  enzymes  and  special  yeasts 

in .     Davis 201 

esters;    Process  of  etdloiding .    (P)  Matlieson,  and 

Du  Pont  de  Senmurs  Powder  Co 40 

ferments  of  iMuereatic  juice  ;    Mellanby  and  Woolley..     135 
series;    Detection  of  small  qaintities  of  alcohols  and 

acids  of  the — ■ — .     Xeuberg  and  Maudel 707 

Carbohvdrntcs  ami  amino-aeids  ;    Keaetiou  between ns 

a  probable  c;iuse  of  humiu  formation.     Boxas  ..    1174 

Determination    of .     Davis    1 1 «9 

Diliheuylaniiue    reaction    of .     Kadlberger    190 

fernu'utable  ;     Conversion   of   cellidosc   into .    (P) 

I'eche    9:18 

irydrolysis  of  proteins  in  presei'cc  of .     Oortncr. .   1030 

of  leaf  anil  liaf-stalks  of  potato.     Davis  and  Sawyer  . .     374 

of  mangold  leaf.     Davis  and  others .j.     373 

Manufactureof  ethers  of andtheirderivativcs.    fP) 

Lilienfeld ,...    ViiT 

in  plants;    I'oriuation  and  translocation  of : 

Davis 374 

Davis  and  Sawyer 374 

Davis  and  others 373 

Preparation   of   phosphoric   acid    esters  of .     (P) 

Bayer  and  Co 1082 

Production  of  oxalic  acid  from .   (P)  Von  Portheim 

889,  1156 

Carbon  articles  ;    Manufactureof .     (P)  Hinckley,  and 

National  Carbon  ('o 927 

articles;    Method  of  electrically  heating  in  inde- 
pendent units.    (P)  Brown, and  XationalCarbon Co.  1121) 

black;   Apparatus  for  making .     (P)  Cabot 129 

black  ;    Decomposition  of  light  hydrocarbons  to  iiro- 

duce .     (P)  Herman     GO.s 

black;    Manufacture  of : 

(P)  llrownlce  and  l'hliu?er 550r 

(P)  Brownlee  and  i>thers    :il)9 

Catalysis  of  hydrogen  pero.xide  by .    Lemoine  ....     032 

changes  in  soil  treated   with  ealeiura  ciirbonate,  am- 
monium sulidiate,  and  sodiiun  nitrate.     Potter  and 

Snyder    856 

Cf)lloidal .     Tarczjniski    c^H9 

colloidal;    Preparation  and  properties  of .     Thome     467 

■•  cured  "  ;  Treating  the  surface  of  articles  made  of . 

(P)  Snyder,  and  National  Carbon  Co 035 

(leeolorlsing  ;    Kegcnerating .     (P)  \Yijnl)erg     ....    8Sir 

Determination   of — ■ — in    the   organic   non-sugar  con- 
stituent tif  sugar  saturation  scums.     St^inek 701 

Determination  of in  steel  by  the  Kggertz  method. 

Le  t'hatclier  and  liogitcli       630.  t>30 

Determination    of  total in   iron   and    iron   alloys. 

Heinrich  and  Roger S45 

.Mauufact\ire  of  comminuted .     (V)  Hershman,  and 

-■Vrmitur  I''ertilizer  Works   8S4 

in  the  elcf^tric  arc  ;    Consumption  of .    The  anode 

loss.     Dutlield  and  Waller 247 

electrodes;    Manufactureof ; 

(P)  Faucheux    504 

(P)  Mendheim  315 

electrodes;  Process  of  burning .     (P)  Nagelschmitz 

and  Memlheim    316/- 

electrodes  usi-d  in  electrochemical  and  eiectrometallurgical 

processes;     Cimnecting   together .       (P)    Soc. 

Kranf.  dcs  Klectrodes 897 

and  ferrous  oxi<le  ;    Reaction  between .     Falcke  ..     118 

Proiluetion  of from  gases,  in  the  electric  fiu-nace. 

(P)  iJruhn    104 

and  halogens  ;    Simultaneous  determination  of by 

the  chromic  acid  method.     Robertson  491 

and  hydrogen  ;    Production  (d  compounds  containing 

.     (Pi  Badisehe  Anilin  und  .Soda  Fabrik *236r 

iulluenee  of on   the  corrosion  of  iron  and  stec.. 

Hadneld  and  Friend   03 

Influence  of -on  the  meehanicjU  properties  of  steel. 

Stead    1061 

Manufa(ture  of  pure .     (P)  Faucheux       594 

and    nitrogen:     Combination   of at   the   ordinary 

temperature.      Lidov      1260 

Oxidation  of  — —  by  air  at  low  temperatures  in  presence 

of  iron  and  other  metals.     I.idov  1200 

powder  from  pitcli ;    Manufacture  of .     (P)  Evans 

and  Mitchell      170,  53nc 

retort-:    Pr(»duetion  of  pure .     (P)  Szan\aey   ....   1212 

Vali'lity  ftf  Faraday's  law  for  electrolytic  deposition  of 

from  hydrocarbon  fijunes.     Thienie   1068 

Carbon  bisulphide  in  erunmercial  benzols;    Determination 

of .     Spielmann  and  Wheeler   396 

Manufactureof .     (P)  Walter      964 

Helafion  of to  soil  organisms  and   plant  growth. 

Fred    040 

Carlxm  dioxide  ;  Action  of on  some  metals  and  metallic 

corniKjunds  at  a  high  temperature.     Von  Hacho..     848 
•  Action  of  sodium  iieroxide  on .  Zenghelis  and  Horsch  1217 
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Ciirton  ilioxiile— foH*. 

DcUTrniiintiim  of in  air  by  Hiiliiano  s  npiiaratus. 

I'Veili-rii  k    CO 

Di'tcrinin-itiiin  iif in  sea  water  Ijy  titratlun.  Jk-rgiilis 

an.l  I'uller   272 

Manulai  ture    of .     (P)  Howard 2a4 

Manufacture  of  CJirbon  monoxiilc  from .  (P)  Hill- 
house  ^~" 

Jfanufacture  of  pure from  wast<"  gases  froni  dis- 
tillation of  nmmonineal  liquor.    (?)  Fillunger llfi 

!roni  natural  limestones.     I.idov      1260 

V  new  absorbent  for in  .steel  analysis.    Kellcy  ..   1237 

.ud  nitrogen  ;   Maniuacturc  of .    (P)  Brownlee  and 

Uiilin,«er . . .'. 538 

.-.nd   nitrog.Mi ;     Production  of by   combustion  of 

ftirbonu  eous    substances.        (P)  Araeric^in    Nitro 
Products  Co WlOi- 

from  organic  compounds ;  Dynamics  of  scission  of . 

Baur  and  Ortlmer  808 

in  Paris  green  and  Bordeau.x  mixture  ;    Determination 

of .     Roarl:    19-t 

Rapid  determination  of .     Waggaman   o'.iC 

recorders.     (P)  Crosweller  387 

.■speciHc  electrical  conductivity  of  pure  water  in  equili- 
brium with  atmospheric .    Kendall   026 

Carh.m    monoxide;     .\bsorption    of from    gases.    (P) 

Uadische  .\nilin  u.  Soda  Fabr 1006a 

.\ctlon   of  sodium   peroxide   on .      Zenghelis  and 

Horscli     1217 

and  bases;    Production  of  hydrogen  from .     Levi 

and  Piva     S'26 

<  ritical  points  of .     fardoso 45 

Direct    determination    of in    mixtures,  containing 

unsaturated  hydrocarbons.    Piva    524 

IP  gasetuis  mixtures  ;  Process  of  replacing by  hydro- 
gen.   (P)  Chcni.    Fahr.    Grieshejm-Elektron    6S4r 

and   iron;    Reaction   between .     Falcke    US 

Manufacture  of from  cjirbon  dioxide,   (P)  Hillhonse     177 

Manufacture    of from    carbon    and    oxygen.    (P) 

Soc.  pour  rind.  Chim.  4  Bile 1016r 

Manufacture  of  gas  rich  in  .    (P)  FoersterUng,  and 

Roessler  and  Hasslacher  Chemical  Co 1210 

Oxidation   of in    presence    of   colloidal    platinum, 

iriilium,  ami  osmium.    Paal     GS9 

Periodic    evolution    ot •  in    the    decomposition    of 

formic  acid.    Morgan      _. .     536 

Removal  of by  mercuric  cbromate  in  gas  analysis. 

Hofmann    1002 

Retardation  by of  oxidation  of  hydrogen  in  the 

chlorate  pipette.     Hofmann  and  Schibstert   1003 

Carln^n  tetraelilcride  ;    .\etion  of on  metals  in  presence 

of    moisture.     Sastry     94 

Manufacture  of ; 

(P)  Lacy 653 

(P)  Strosacker,  and  Dow  Chemical  Co 1271 

Process  of  rendering soluble  in  dilute  soap  solutions. 

(P)  Frank  and  Fcndler 263r 

Carbonaceous  material  of  vegetable  origin  ;  Jfanufacture  of 
liquid  org-^nic  compounds  from  distillation  products 
from .     ( P)  Bergius  7li2 

materials  ;    Separation  of  volatile  products  from . 

(P)  Del   Monte   y    .\ldama,   and   Oil  and   Carbon 
Products,  Ltd 1006 

matter ;     Production    of    power    gas    from ■.    (P) 

Dinsmore,  and  Dinsmore  Power  Process  Co 1054 

substances  ;   Furnace  settings  for  destructive  distillation 

of .     (P)  Wellington 1006 

substances  ;  Production  of  curbon  dioxide  and  nitrogen 
by  combustion  of .  (P)  American  Nitro  Pro- 
ducts Co lOUir 

substances;    Retorts  for  distilling  or  carbonising . 

(P)  To7.er 1006r 

substances  ;   Treating to  obfciin  oils,  ammonia,  and 

other  products.  (P)  Bergius 167 

Carbonates  in  soils;    Apparatus  for  determination  of . 

Truog    099 

in  soils  ;    D-Hermination  of  carbon  dioxide  as  barium 

carbonate  applied  to  determination  of ,    Schol- 

lenbcrger 700 

Carbonic  acid;    Aqueous  solutions  of .    Strohecker   ..     704 

bitlis  ;   Production  of  a  mixture  of  sodium  bicarbonate 

and  primarv  sodium  phosphate  for  the  preparation 

of-: .    (P)  Esch  361 

combined  and  free,  in  solution  ;   Deterruination  of . 

Johnston 705 

Dissociation   constant  of .    Pnsch       835 

from  fermentation  ;    .\pparatus  for  cooling during 

compression.    (P)  Miiry  and  Frisch    751r 

Time  reaction  in  the  neutralisation  of .    Pusch  ..     835 

Carbonisation  of  coal : 

.Armstrong   221 

(P)  Doherty      462,1101 

of  coal  or  other  c.irbonaceous  substances  ;    Retorts  for 

.     (P)  ToEer    1006r 

of  coal   in   gas  works.    Napier    333 

of  coal  or  the  like;    Retorts  for .    (P)  Duckhan\  1006r 

of  fuel  in  verticil  retorts  for  production  of  gas  and  car- 
bonised fuel.     (P)  Dohertv    827 

Method  of .     (P)  Siunmers    33 

of  pitch.     Smith      823 
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CarbonLsing  furnace : 

(P)  Summers >•' 

(P)  Ziegler : 1102 

plants;     Tiles  tor  regenerator  chambers  of .    (P) 

drove  and  Barker   3^8 

wool ;    Method  of .    (P)  Teller 1100 

Carbonitrides  ;    Manufacture  of .     (P)  Patrouilleau 46 

Carbons  for  arc  lau>ps  ;    Projector .     (P)  Wilcox,  and 

National  Carbon  Co S2» 

o-Carboxybenzene-azo-dinictliylanilinc  as  indicator  for  colort- 
mctric  determination  of  hydrogen  ions.    Clark  and 

Lubs    ^^^ 

o-Carboxybenzcno-a?.o-dipropylanilinc  as  indicator  for  colori- 
metrie  dctcrminatiou  ot  hydrogen  ions.    Clark  and 

Lubs    980 

Carboxylase .     Ba\i  *•  1 2 

Carboys  for  aciil  or  other  products  ;    Manufacture  of  crates 

or  baskets  for .     (P)  Struys      lOOOr 

Carbnretted    hydrogen ;      Jtanutacture    of .    (P)  Van 

Steenbergh  1102r 

producer  gas  ;  Manufacture  of .    (P)  Fitzsimmons    168 

Carcases;  Method  of  treating  waste  products  of  animal . 

(P)  Sommermeyer    435 

Cardboard  ;    Manufacture  of  impermeable .     (P)  Sere- 

brianyj    1215 

CarnalUte;    Determination  of  tlie  melting  point  of by 

means  of  an  electrically  heated  pressure  apparatus. 

J.anecke Ii2 

Iodine   in    Stassfurt .     Winkler    lO.iS 

Camotlte;    Deternination  of  radium  in .     Lind    . . . .     114 

Extraction  of  radium,   uranium,  and   vanadium  from 

.     Parsons  and  others 44 

ores  ;    Concentration  of  radium  in .     Loomis  and 

Schlundt 1221 

ores;   F.xtraction  of  radium  from .    (P)  Schlundt. .     690 

ores ;     Extraction    of   radium    from With    concen-        ^ 

trated  sulphuric  acid.     Schhmdt     S3i 

radium  ore;    Concentration  of .    (P)  Schlundt   . .     9/0 

sandstone  ;    Concentration  of .    (P)  McCoy 1067 

Carotin;    To.xicity  ot .     Wells  and  Iledenburg   1174 

Carthanms  oxijacaniha  ;   Fatty  oils  of  seeds  of ■.     Barnes 

and  Singh    J28 

Cartridge  brass ;    Manufactiu-e  of .     Barton    740 

Cartridges ;     Blasting .     (P)  Weber 276 

Blasting using  liquid  air.    (P)  Weber  908 

Carvacrol;    Preparation   of from   carvone.     Muller    ..     435 

Cars'one.    MiUler      43a 

Case-hardening  of  calibrated  ami  engraved  rollers,  standard 

rollers,  and  the  like.  (P)  Mannstaedt  und  Co.  ..  ISJ 
iron  and  steel  articles.  (P)  Stolle  and  Hocks  . .  183,  6»lr 
iron  and  steel  artir-les  by  means  of  gases  or  vapours. 

(P)  Orvwall  and  Bauer 2d8 

material;    Manufacture   of .     (P)  KirchhofI 1222 

Casein ;     Formation   of    pjTidine   and    isoquinoline   bases 

from :  „. 

■    Pictet    1^9 

Pictet  and  Chou ■  ■     ""^ 

InBuence  of  alkali  and  alkaline-earth  salts  upon  the 

rate    of    solution    of by    sodium    hydroxide. 

Robertson  and  Jliyake •  •  •     9:^9 

Influence  of  ethvl  alcohol  and  glycerol  on  the  rate  of 

solution  of by  sodium  hyilroxide.     Robertson 

and  Miyake .• . ■  ■  lO'O 

made   by  use   of   rennet.      (P)  Soc.   di   Esportazione 

Polenghi-Lombardo,  and  Soncini II--.' 

Manulacture  of  horn-like  masses  from .   (P)  Bartels    93;> 

masses;     Manufacture    of    transiiarent    horn-like . 

e       (P)  Bartels ■.■ 1  PJ.t 

in  milk ;    Comparison  of  methods  for  determmation  of 

.     Hersey  ■ 703 

from  milk;    Conditions  att'ecting  precipitation  of . 

Van  Slvke  and  Winter  „„  6) 

masses;    Process  for  forming .    (P)  Thomas..      60,60 

plastic;  Preparation  of .  (P)  Lebreil  and  Desgeorge   899r 

Production    of .    (P)  Renter    324 

Casks;   Disinfection  of  transport in  breweries  by  ultra- 
violet rays.     Moufang  432 

Cassia  oil.    See  under  Oils,  Essential. 

Cissitcrite  ;  Extraction  of  tin  from .    (P)  Michaud  and 

Delasson  **'  ^ 

Casting  of  clay  wares.    McDougnl  . . . . . . ............     964 

composite    metal    articles.    (P)  Foreign    Patents    Cor- 

poration    ;■•;.•••  ^ 

earthenware   articles;     Preparation    of   slips   for . 

/p\  ^irk       I-O- 

iron  and  steel  ingotV;"  Moulds   for .    (P)  Talbot 

(111(1   J*ini6s o4J 

metals;  Combined  apparatus  for  melting  and .    (P) 

jjgQ  64(1 

metal;    Means'  for' .    (P)  Hall    .••■•■•■, -744^ 

metals  and  alloys  ;    Mould  for .    (P)  Vickers,  and 

Titanium   Alloy  Manufacturing  Co \y  ■ -.i:^    *'" 

metals  and  other  fusible  substances  in   mqoMs.    (P) 

Priizisionsgusswerkc  System  Schmidt -Reichhardt. .  6.59 
molten   materials;     Process   for .    (P)  Field    ....      <44 


92 


JOIUNAL  OK    IHK  SOCIETY  OF  CHKMK  AI.  INIH  STKV 


r\GB 
Cd'itiBCs :  Coini-'ini.!  or  iiilxtiirc  from  whloh  to  <niiko  tonus 

for  ,  O-l  Kingtl ;■•,•■■.  '^^ 

oiiTv<m>v  „tiu>M>( .    tl')  Schcrbol,  nuJ     __ 

Sim*     I  i.  ttr»M-luiuir«    *»**'' 

rnxluctiou   ,1  .     it")  Ariiislrons,   Wliitwvrth,  iiiiil 

Co  .  »ml  otlK'rs •'"'' 

ofsUfl  ir>.:.  .T  .,n,.\>  L   l*M<H-ss  (i*  stnnstlioiiiiis . 

(P)  t  ■uiii'ls '*•* 

t'sMor  oU.     ~  -.  Katty. 

Citalfiing  thv  ,...;...  -.    -.1  i>rj»iiic  haltt,vn  substitution  |)ro- 

.lurts;'     Apiuratus     for .     iD  Kcyes,     auil 

tVppcr  llfuitt  Klivtrle  lo 1  '■" 

CjI  ilysl*  in  foniiation  of  irasolinc  from  koros.'Hi'.     EglolT  »nd 

Moorv   ,•■■••.•■     •**- 

of  hvilrog.ii  iH'roxi.li-  in  lit leroRcncous  uimiui.     lA-moiuo 

j'JS).  032.  6S2.  0»2 
of  oxv-hyJrje»'n  mixtures,  llofmann  ami  Siimeiilcr  45 
of  oxyKiii-tivilrogcn  l>y  colloidal  iilatinrm.     I'aal  ami 

s"ch«-:in    "** 

Rapid  prriMiation  of  mot.il!<  imrticularly  active  for . 

U")  Berg.T   007 

<  .ilalyst   iKiisons;    Problem  of witli  reference  to  the 

hydrogoiMlion  of  fatty  oils      EUi>  and  Wells I  I'-l 

«  at.lysts: 

<P)  Lucas 10i>7r 

(Pi  Satntier  and  Mailhc 32 

(PI  Will-   «23 

for  hydr   .  ts:     Pn'iwmlion  of  stable . 

iP>  1  .luimer    llellabriken     128 

lor  iivdr  -  .       ^;    Preiuration  of : 

"(!•)  lli^ii.,   1103 

(P)  Sclm-aremnn.  ami  Kellogs  and  Siins (•42 

for   livilr  J. :,  iting  oils;     Pr»H-ess  of   revivifying . 

-  *Ti,  and  ICydrogenation  I'o 12fi7 

for  M  of  oils  and  fats.    (P)  Sulzberger  . .    IMir 

for  ■  -'U  Ilrl^ce:^se5. :   Preiwration  of .     (P) 

UiiC^i;.- , 1122 

for  hv'lp'i:euatian  of  imsaturatcd  organic  eomiMuuds. 

V    Tli;  in-  and  fieitcl   '.>S2 

M.T  r .     (P)  Sulzberger       932 

lor  of  sulpliuric  acid.     (P)  Ellis,  and  Kllis- 

: 12fi0 

for  ci.\iJl-ii.^  ammonia.     (P>  l.amlis  and  Washburn..     1I63 

I'latiDum .     (P)  Lanilis   and    Washburn    '.t03 

Preparationofun«inlere<l  metal  ixmJer——.     (I')  Kllis    746 

Process  of  regeniTatiiig  nickel .     (P)  Sulzberger..    111117 

lor  the  production  o(  nitrogen  oxides.    (P)  badische 

.\nUin  unil  Soda  Fabr l01.->,  1015 

<  at  il}-tie  action  of  pullidous  salts  in  oxidation  reactions. 

^■cagliarini  and  l^erti-Ccroni 836 

actions;     satjaticr's .     (irossi   956 

agents;    Process  of  making : 

(P)  liaili-che  Anilin  u.  Soda  Fabr JOOr,  089 

(P)  Von  Keler  and  others 73nr 

agents,  soluble;    Manufacture  of .     (P)  Sulzberger     428 

agents  for  treating  oils  and  fats;   Manufacture  of . 

(P)  Oswald  and  others  898 

apparatus    for    oxidising    ammonia.    <P)  l^andis  and 

Washburn 903 

liodies  ;    Manu/acturc  of : 

(P)  Lucao.and  Lucas's  Low  Pressure  Oil  Cracking 

Process,  Ltd 29.1f 

(P)  EllLs 242 

combustion;     .structure   for  producuig   llamclcss . 

(P)  Haniing 1 102 

ilecompusition  of  hydrogen    iMToxidc   in   non-aqueous 

Holutions.     Waltfin  and  Jones  1 155 

liydrogenation.     Skita  and  lirunner    1033 

hydrogenation  of  organic  comipoumls  with  base  metals 

at  the  ordinary  temperature.     Kelber     1 130 

hydr"<genation    or    rciluction ;     ^lanufacture    of    sub- 

stinces  hy .    (P)  li.idische  Anilin  ii.  Soda  Kabr.«  920 

material;   Apiiaratns  ftir  making .     (I*)  Morey  and 

others   294 

material  for  hydrtigenating  oils  ;  Process  of  making . 

(P)  ElUs 5.-.0 

metal  powder.     (P)  Ellis   242 

preparation  of  nitrlles.     Van  Epps  and  Rcid  1179 

reactions  and    catalytic  agents   for   use   therein.    (P) 

Badische   Anilin   u.   Soda    Fabr flS9 

reactions;     Process  for  elfecting .     (P)  Sulzberger     932 

reactions ;      Proiluctifin    <if    light    voluminous    oxide, 

fpeelallysuifiblefor .     (P)  Bedford  and  others  1 1. "iflr 

reduction  with   platinum.     liocsekcn  and   Jilllielmer. .     487 
reduction  In  presence  of  platimim  and  of  palladium. 

Bocseken  and  others 487 

Catechu  In  bbck  silk  dyeings  ;    Ijctection  of .     We>Tich     030 

<atllo<Ies  for  electrolytic  cells; 

(P)  .McDonald  316 

(P)  Whreler    1224r 

c|i-ctron-ciniltmg;    Manufacture  of .     (P)  Kicolson 

and  Hull    828 

'  allvHlic  overvoltages.     Xewlwry    1 265 

Catonut;    Fatty  oil  nf  the .     Brill  and  Agcaolli 009 

<'attle  fee<ling   rake;     .\piiaratus   for   producing .     (P) 

Benson   317 

Food  for .    (P)  Delbriick,  and  Synthetic  Patent* Co.     325 

food  :   Apparatus  for  cooking  seed,  meal,  or  the  like  for 

use  in  the  manufacture  of .     (P)  Schuelcr  ..      137 
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Cattle — coirf. 

food  ;   Appanitus  for  cooling  pieces  of  conxpressed 

and  for  removing  di:st  and  small  iwrtldes.    (P) 

Schuelcr    137 

Caustic  soda.     Ac  iiiijfr  Soda. 

Caus-ticlsing  mud  ;   Lime  recovery  from  spent .    Payne     110 

C,-compounds;    Inversion  of into  the  optical  cnantlo- 

moiphs.      .\bderhaMeu  and   Eiclmald    128 

Ctanolhiis  lelulimm  as  a  source  of  wax  and  tannin.    Scalione 

an.l  Blakoniore 699 

CnffHS  ilnKlani,  Lond. ;  Constituents  of  essentiaj  oil  of  — —. 

Koberts K'89 

Crdnis  lihiiii,  llarr. ;    Consliluent.s  of  essential  oil  of . 

Kobi-rts 108U 

Cells,  living;    Action  of  antagonistic  electrolytes  on . 

Clowes    "45 

Cellular  tissue  of  wood  ;   Digestibility  of .    Ilaberlandt 

and  Zuntr     1 37 

Celluloid;     Composition    of    matter    resembling .    (P) 

Badischo  Anilin  und  Soda  Fabr 1152 

Manufacture  of  non-inllamnmble  and  inllammablo . 

(P)  Hreyius       lU,  40,  49.  4(i 

Manufacture  of  a  luoduct  icsenibUng .     (!')  Ledcror  90 1  r 

non-inllanimable  ;    .Manufacture  of- — .     (!')  Dreyfus      4U 
substitute  : 

(I'l  Dreyfus  68/r 

(V)  Eic.hengviiu     734 

substitute;  Agglomerate  for  use  as  a .     (P)  Perchat    60:1 

substitute;    Manufacture  of and  its  application  in 

dentistry  and  industry.     (P)  Eilcrtsen  1104 

substitute;    Production  i.f  a .    (P)  Pcacliey    479 

substitute;     Vniutlammable .     (P)  Dreyfus      686r,  087i 

Cellulose ;    Acctylation   and   acctolysis   of .     Boeseken 

and  others 46 1 

Action  of  sulphuric  acid  in  making  solutions  of . 

Ziinker    ^''M 

.Vdsorption  of  acids  by .     Lclghtou    464 

.\dsurption  of  caustic  soda  by- .     Leighton  24'.) 

articles;       Preparation     cf froni     cuprammoniuwi 

solutions  of  eellulose.     (P)  Glanzladen-A.-U IT:; 

bodies  ;   Device  for  producing  tilamentous  or  tllmy  — — . 

(P)  Pellerin   734r 

compound;    Non-inflammable .     (P)  Lindsay,  and 

Celluloid  Co 1215 

Conversion  of into  fermentable  carbohydrates.    (P) 

Pcchc 9;iS 

-destroying  fungus  from  the  soil ;  Enzymes  of  Penieiliium 

piitopftilnm,  A .     Ciirk  and  Scales 4H0 

iiigester  plant  for  the  prcparatim  ot by  the  indirect 

boiling  process.    (P)  Mortcrud 173 

digestion  liquors;    l'';u-ilit:itiiM:',  the  romuval  of  incrusta- 
tions on  the  hcatinu  .siirl;iii's  in  the  Iieatinii  of . 

(P)  Aktieselskapct  Celliilos'  pitcntcr    173 

digestion    process.     (I*)  Voltz   Sohn    1 73 

Dryim;  apparatus  for .     (P)  Lychc     41 

Electrical  treatment  of  — — .     (P)  Nodon 49,  llOOr 

Extraction    of front    fibrous    vegetable    materials. 

(P)  llaltt   10119 

Extraction    of from    fibrous    vegetable    materials 

with  aciil  magnesium  sulphite  solution.  {V)  .lardlne 

and  Nelson    533 

h.'ilf- ;    Manufacture  of from  resinous  wood.     (P) 

Aktsehourin  303r 

.\fanufaeture  of- with  circulation  of  the  digesting 

linuor.     (I')  Mortcrud 173 

.^^anufac^urc  of  a  !ircpr<iof  bedding  and  packing  material 

from .     (P)  liorzncr     250 

.^^anufactll^!  of  a  plastic  composition  from .    (P) 

I'"rccinan     734 

.Method  of  making  plastics  from .     (Pi  Bonner  and 

others 465 

-Method  of  making  pure .     (P)  Daniel  and  Benoist    597 

lor  paper  manufacture  ;    IMcthod  of  making  innoxious 

the  resin  in .     (P)  l.agcrmarck  and  Sverdrup       39 

for  the  preparation  itt  spinning  solutions  ;  Manufacture 

of  .^ .     (P)  Ver.  Chcm,  Ind.  in  Mainz 533 

in  soils;    Decomposition  of — — .     Mdietli      973 

BUliiliite- ;     Acid-rcclaimmg    apparatus    for    mills    for 

manufacture  of .     (P)  Withain  and  McEwen. .     7:;;; 

sulphite- ;     l*rodnction    of    acid    magnesium    sulphite 

solution   for  manufacture  of — — .    (P)  Jardine. .    92lr 
sulphite-;     Sugar   formation    in    manufacture   of . 

Onwn 8;;2 

sulphite- ;    Sugar  fornnHcm  and   production  of  dark- 
coloured  liuuors  in  tin*  manufacture  of .   Oman     Ii2 

sulphite-;      Volatile     organic     conipounds,     especially 

essential  oils,  formed  in  the  manufacture  of . 

Kert(^8Z  1214 

-iilphite-,  waste  ly(*s.    Si-e  under  Sulphife-ccllulosc. 

threads;   Manufacture  of  brilliant .     (P)  Christopho     734 

'treatment  of  materials  conttininp to  increase  the 

yieUI    of   alcidiol    and    faeihtatc    recovery   of    by- 
products.    (P)  .Mcolarilot 013 

from  wood  or  other  materials;    .Manufacture  of . 

(P)  A./S.  Ccllulosepatentcr    Illif. 

wooil-;     Removal   of   resin   from   manufacture(l . 

Kuhn 690 

Cellulose  acetates  ;  Process  of  making  — —  ; 

(P)  Dreyfus      fl29r,  6K(ir 

(P)  Soc.  pour  rind  Cliim.  &  Bfde 4lr 
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Cellulose — colli. 

acetnte ;    Use  of  amy!  acetate  for  solutions  containing 

.    (!')  Riley 960 

acctitc  ;     Waterproofing  soles   of  footwear  with . 

(I')  St.  Armande '"^' 

acctiites  ;    Manufacture  of and  of  conversion  pro-     _ 

duets.    (!•)  Dreyfus llg^r 

allcyi  ethers  ;    Manufacture  of .     (P)  Liiienfcid   . .    sSir 

conipound :      Preparation     of     a .    (P)  La     Soic 

Artilieielle =»' 

compounds;    Manufacture  of : 

(P)  CourtauUls,  IM.,  and  Wilson    i>9<r 

(P)  I'ourt.iulds,  Ltd..  and  others sy'r 

derivatives:    ^fanufacture  of ; 

(P)  Clement  and  others   2alr 

(P)  Soc.  Cliim.  L'sincs  du  RhOnc   302.  3arr 

derivatives :      Jtanufaeture     of    lacs     from .    (P)  _  _ 

Lchraann  and  Stockcr '■*"■ 

derivatives :    Manufacture  of  plastic  substances  from 

.    (P)  Lehmann  and  Stocker    92-ir 

derivatives;    Treatment  of .    (P)  Steimmig    1152r 

esters;     Adhosivcs    from- .    (P)  Matray    591 

esters  insnluble  in  chloroform  ;    Manufacture   of 

and  oi  their  transformation  products.    (P)  Dreyfus  1152 

esters;   Manufacture  of : 

(P)  Coiiischonn  and  others    12^6 

(P)  Dreyfus *P 

(P)  Soc.  Chini.  Usines  du  Rhane  39,  942r,  lOOOr,  1106f 
esters  ;  Manufacture  of  non-inflammable  and  inflammable 

solutions  of .    (P)  Dreyfus      40,40,40,40 

esters ;    Preparation  of  solid  or  hardened  solutions  of 

.    (P)  Plinatus  59(r 

esters;    Production  of  plastics  from .    (P)  Bonner 

and  others *6o 

esters;    Preparation  of  solutions  of .    <P)  Chem. 

Fabr.  von.  Hevden    3o6 

esters;   Varnishes  irith  a   biisis  of .    (P)  Clement 

and  Riviere 11** 

esters  with  more  than  20"i  of  combined  fatty  acid  ; 

Production  of .    (P)  Deutsche  GasgliihlichtA.-G.      39 

fatty  aeid  esters;    Manufacture  of .     (P)  Society 

of  Chemical  Ind.  in  Basle   39 

nitrate.    See  Nitrocellulose. 

Cellulosic  compositions.    (P)  >rork  and  others   961 

material  from  nuts  ;  Production  of .    (P)  Suzmeyan  746r 

substances ;     Man\ifacture   of   alcohol  from .    (P) 

Uazagne  and  De  Demuth    613 

Cement;    .\pparatus  for  burning and  recovering  the 

resulting    dust.    (P)  Seaman    739 

Apparatus  for  cooling  clinker  in  the  manufacture  of 

.     (P)  Park   49 

-asbestos  tiles  :  Man-dfaeture  of .    (P)  Golightly..   1017r 

asphalt- ;     Elfect   of  controllable   variables   upon   the 

penetration  test  for .    Hubbard  and  Pritchard    297 

asphalt-;    Manufacture  of from  natural  asphalts. 

(P)  Forrest,  and  Barber  .\sph:ilt  Paving  Co 118 

for  beer-fermenting  tanks;    Process  of  treating . 

(P)  Rickers,  and  Schaefer  Brewing  Co 136 

Bimiing in  shaft  kilns.    (P)  Polysius    1262 

C.'-lcining  furnace  for .    (P)  Metallbank  u.  Metal- 

lurgische  Ges 635 

Co,tting  composition  for .    (P)  ElUs  and  Wells  ..     853 

coloured;    Mianufaeture  at .    (P)  Pelton      1157r 

composition  flooring  ;    Sorel .    Shively 966 

composition  from  sulptuta-cellulose  waste  liquors.    (P) 

Freeman,  and  Hydroiose  Process  Corporation .533 

furnaces ;     Rotary .    (P)  Listcr-Kaye    470 

iron-Portland;     Examination    of after    hardening 

in  air  and  under  water.    Gary  028 

Kiln  for  burning : 

(P)  Johansson 635 

(P)  .Steiger-Krauer  et  Cie..  and  others   ..   891,  lOl'r 

kiln  ;    Gas-fired  rotarv .    (P)  Schiitt      424 

kilns.    (P)  Anker 1111 
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Basset 256r 
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Johnston  Co 891 
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Centrifugal  apparatus ;    High-temperature *"  ?'','?'^*'?.8 
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coating  of  the  most  refractory  rare  earths.    (P)  _ 

Herzfcid   '**  ^ 

ovens;   Distribution  of  heat  in .    Bigot 510 

shortening  material ;    Production  of  grog  dust  for  use 

as .    (P)  Bertram ;-v--.- A;.  *'* 
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products  ;  Treatment  of .    (P)  Watson,  and  fl  ood- 

lands.  Ltd •■■■••    90''- 
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leather-:    Preparation  ul for  Imnlening  steel  anil 

iron.     (P)  Ijudner 258 
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Campbell    1265 

industry;    Manufacture  of  line  chemicals  in  relation  Uy 
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4'holine  ;   .Manufacture  of  a  crystalline,  non-hygroscopic  salt 

of .     (P)  Veroin.  Chera.  Werke  A.-G 654 

Preparation  of  uon-hygroscopic  salts  of .    (P)  HoB- 

maun-l,a  Roche  und  Co ."SSS 

^'hroroatcs;    Formation  of by  heating  chromic  oxide 

with  other  oxides  in  oxygen  at  high  temperatures 

and   pressure.?.    Millxiuer  888 

Titration  of with  titanium  trichloride.     Monnier..  1132 

Cltrome  colours  ;  White  or  coloured  reserves  in  printing  with 

.    (P)  Durand,  Huguenia,  et  Cie 105S 

-Iron  ore  dei>osits  of  Asia  Minor.    Freeh 31 3 

-iron  ore  as  lining  for  rcvcrberatory  furnaces.    Hall..     363 
-nickel  steel  for  armour  plates,  projectiles,  etc.  :   Manu- 
facture of .     (P)  Comp.  des  Forges  ct  Acieries 

de  la  Marine  et  d'Homecourt 365r 

solutions;    Determination  of  basicity  of  one-bath -. 

Harrup  and  Hayes 318 

tiinning  ;    .Action  of  salts  of  hydroxy-acids  upon . 

Procter  and  Wilson  1 56 

tinning    liiiuors ;     Uetermination    of    basicity  of . 

Appelius  and  Schmidt 1072 

-tin  pink.     MeUor ,S41 

yellow.    .Milbauer  ami  Kohn    972 

■1  liromed  colloids;    Rendering insoluble,  in  absence  of 

hght.     (P»  Lecroq     60 

1  bromic  acid;    Rates  of  solution  of  metals  in .     Van 

Name  an.l  Hill  1115 

•  hromic  oxi<te  in  ehrom>^tanned  Ifathcr ;    Determination  of 

.     Lamb  and  Harvey    1028 

oxide;    Reaction  between  cobaltous  oxide  and at 

high  tempenifures.     Hedvall *A~ 

salts ;    F.lcctrr.lj'tic  preparation  of  cliromous  salts  from 

.    Tranbc  and  Goodson   Id! 3 

«'liroraiug  process  :    After .     (»rossmann   419 

Jhromium  alloys.     (P)  Driver 476 

-aluniininm  alloys.     Schirraeister     894 

-cob;ilt  alloys      (P)  Haynes       1264 

Determination  of in  steel  by  electrometric  titration. 

Kclley  and  Conant    067 

divalent;  Reducing  action  of  salts  of .    Traube  and 

Passarge 1014 

divalent;  Some  new^  salts  of .    Traube  and  Goodson  1013 

intensiftcatii.n    process.    Crowtber       817 

-steel    cntlery.    (P)  Brearley    1066 

-steel ;  Initial  temperature  and  critical  cooling  velocities 

of  a .     Edwards  and  others 603 

Supplies  of 120 
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Chromium  compcund.     (Pj  IJerUer^  and  others  115 

conipound  of  an  azo  dyestutf  ;    Manufacture  of  a  CTe«n 

.     (P)  Soc.  Chem.  lud.  in  Basle  VSl 

componnds  of  azo  dyestuffs  containing  groups  capable 

of  being  chromed  ;  .Manufacture  of and  process 

of  dyeing  therewith.     (P)  Soc.  of  Chem.   Ind.  in 

Basle 1255 

compounds  of  the  gallocyanine  series  ;    Manufactore  of 

— — .     (P)  Soc.  Chem,  lud.  in  Basle 733 

-containing   base-exchanging  silicates ;    Production   of 

.     (P)  Kolb,  and-  Permutit  Co 96S 

hydroxide.     Wood  and  Black  421 

oxide  analysis.     Field 467 

Chromophor  of  indigo.    Claass     1150 

Chromous  chloride  as  a  reagent  for  gas  analysis.    Anderson 

and  Rilfe    .'• .     539 

formate.    Traube  and  Goodson    1014 

glycollate.    Traube  and  (ioodson      1014 

malonate.    Traube  and  Goodson     1014 

salts  ;     Behaviour    of towards   acetylene.    Traube 

and  Passarge 1014 

salts:     Electrolytic    preparation   of from   chromic 

salts.    Traube  and  Goodson    1013 

.salts;    Reducing  action  of .    Xraubc  and  Passarge  1014 

-sodium  malonate.    Traube  and  Goodson 1014 

Chrysalis  oil.     See,  wider  Oils.  Fatty. 

( ider  ;   Disorders  of .     Barker  and  Grove 191 

n<ill.     tPI  Morath   344 

("incholoipone  :  Preparation  of . .     Kaufmann  and  others  1270 

Cinchona  alkaloids  ;   Catalytic  hydrogenation  of .    Skita 

and  Brunner   1033 

alk-aloids  ;    Degradation  of  the .     Kaufmann  and 

others    1270 

alk.iloids  :  Variation  of  mutual  influence  of on  their 

optical  rotatory  power  as  a  function  of  the  tem- 

peratine.     Montemartini  .and  Bovini 615 

bark;  Rapid  detcnnination  of  alkaloids  m .     Lenci     138 

Cinematograph  films  :    Manufacture  of .    (P)  Boularan    754 

films  :   Method  of  renovating .    (P)  TriveUi 754 

fibns  :   Non-inflammable .     (P)  Pathe  Freres     7S 

libns  :    Restoring  blemished .    (P)  Hochstetter  and 

Pierson   9** 

Cinematographic  photographs  in  ccdour :  Production  of . 

(P)  Kincmacolor  Co.  of  America   73 

Cinematography:     Colour .    (P)  Donisthorpe       980r 

Cinnamaldehydc  in  cinnamon  ;   Colorimetric  determination 

of .     Von  Fellenlierg   864 

Cinnntnomum    Oliveri ;    Essential  oil  of .    Hargreaves    978 

Cinnnmomum  pe<)unculalum  ;  Essential  oil  of ■■    Higuchi    262 

I'atty  oil  of  seeds  of .     Higuchi   261 

Cinnamon  :    Colorimetric  determination  of  cinnamaldehydc 

in .    Von  FeUenberg  ^o* 

Circulating  and  desiccating  air;    Apparatus  for .    (P) 

Grubb  and  Higginson lOal 

(Mitral  content  of  leraongrass  oil  616 

Citric     acid:      Detection     of in     wine.      Baler    and 

\eumann   1^ 

Determination  of  — —  in  milk.     Rudolf 1127 

Distribution  coefficient  of between  water  and  ether. 

Pinnow W^ 

bv    fermentr-tion.    Martin     "38 

Modiflcatior  of  the  Pratt  method  for  the  determination 

of .     Wilhman    11"8 

Citronelia  oil.    See  under  Oils,  Essential. 

Citronellal;   Constitution  of .    Harries  .and  Comberg  . .     487 

Citrus  fruits ;  EcueUing  machine  for  extractmg  essential  oils 

from .    (.P)  Driver «f » 

fruits  ;    Utilisation  of  cull  Florida .     McDermott. .     485 

Clad  metals  ;  Process  of  working .    (P)  Page  and  others    426 

Cladonia  condensate;    Constituents  of .    Hesse    327 

Cladonitt  crispata;    Constituents  of .     Hesse    327 

Cladonin  fimbrittia  ;   Constituents  of .    Hesse  327 

Cladonia  mrrciletrta  ;   Constituents  of .    Hesse .327 

Cladonia  impillaria  ;    Constituents  of .     Hesse    327 

VUidonia  tenuis ;    Constituents  of .    Hesse  327 

Clarifying  agents  from  nitro-derivatives  of  resins,  baLsams, 

or  their  constituents.    (P)  Bauer 11^3 

wastewaters:   Apparatus  for .    (P)  .Schilling 942r 

Classifiers:  „  ,,„, 

(P)  Boudwin,  and  General  Engineermg  Co llBlr 

(P)  Hallowell ]^° 

Hydraulic .     (P)  Wagner   S""" 

Classifying  comminuted  material ;  Process  and  apparatus  for 

.    (P)  Sutton  and  others ^  •-,■■•  ^^" 

ores;  Apparatusfor .    (P)  Wetberbee,  and  Wether- 

bee  Concentrator  Co 1"* 

C  lav  articles  ;   Manufacture  of .    (P)  Quinin,  and  Acme 

Furnace  Equipment  Co ^  :■,■■■, oS= 

coUoidal;    Adsorption  of  dyes  by .    Rohland....     h»& 

Determination  of in  unburned  firebricks.    Lessing  ].il9 

for  making  iMttery  and  like  products  ;    Reflnmg . 

<P)  Simonson •  •  •  •  •  •  •  •  ■  •      '■"* 

Jtethod  of  nnllitying  discoloration  in .    (P)  felden- 

heimer  and  Gee   •  ■  •  •  •  •  ••.••■      ,1,, 

Production  of  pure  alumina  frcm .    (F)  Buclmer   4^^ 
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prodo-ls:     l^arhiiii:    «pi\-\r»t\n    f»r .       (P)  Stx-. 

U'Kxploit.  lie  Pr>H-    Kvap    rnulie  el  ll>iihll.>ii (.02 

puriArrs.     (P)  Krfurtli,  niul    limniatiouulc    rmonlviT- 

wt-riuiic^  li*"!* 310 

S«t>»ratini! (ivm    mixture*   ot   roarcer   or   foreign 

.    r,     ,-      (P)  EU-ktro-Osiuose  A.-O <29 

>.  mica  from .     (PI  JVUIciilu'iiiu'r  ....     1>S 

,1  ik.ii  of .     (P)  KutitiT  mut  Kiilitor. .     .*42 

»  n  ..( .     MclKnigsl      064 

c  i-a,  Maihiors  for .     (P)  Davies   liii' 

1  .•biiHts. ;  MrlhoJ  uml  apivaratiis  tor . 

1,  1022r 

r  TolvtK-  prints  for .     (P)  Biittle   ..   1023r 

t  f^r .     (P)  KIwood    834 

«uii .  .-       ■  M;in<.<,  i-tc.  ;   Proi-«s  of .    (P)  Purliain 

and  Mcliuirk   ■-44r 

^Vansing  conii>oUDd  for  use  in  bath?,  etc.     (P)  Farley  ....1267 

Heveite;    Density  of  railio  le;.il  from  pure  Xorwegiaii . 

Riclunls  auil  WaJsworth  1020 

Cl<j\cr  h^v  :    Non-protein  nitrogenous  constituents  of . 

lirin  Jley  and  Eckstein    '. .     940 

Coagulants;     .^^pparatus    for    adding to    fluids.       (P) 

Strohmenger.  and   Ester  and  Co S2r 

for   filtering   water.     (P)  Block    486 

■   Coagubtex,"  a  new  rubber  coagulant.     Eaton 1165 

eoaguUlioD     principles;      Techiiicil     application     ot . 

I.<wis  jiO 

Coal ;    Action  of  solvents  on 1 1 36 

Amnioniu   fomiiilion    in   gasitlratifin   of by  steam 

and  ;iir.     Markgnif     346 

Apparatus  for  cleaning .     (P)  Wood  882 

Appar.itus    for    converting    i*at    into .     (P)  Ford 

and  others 528r    j 

Apparatus    for    ctmveying .     (P)  Kiddes    319r    ; 

Apparatus  for  distilling for   pro<lurtion  of  oil  or 

UluminrttinK  gas      (P)  Eell    6-J6.  1006f 

Apparatus  for  feeding  and  burning  prepared .     (P) 

Wilson 626r 

.Apparatus   for   separating .     (P)  Pardee    1100 

Appar.itus  for  treating .     (P)  Scott   8S4.  1102 

Apparatus   for  treating  and   drying .     (P)  Burnett  297 

Apparatus  for  washing : 

(P)  Orange  Iron   Cn.,  and  Hoyle    1209 

(P)  Hahrts  find  France      ii.")7,  ] lOO 

Apparatus  for  wishing  and  treating .     (P)  Burnett     297 

briquettes;     Manufacture    ot .     (P)  Sutclilfe    and 

others 297 

Briquetting  process  for u.sing  rice  utarcb  as  binding 

medium      ( P)  Richter 526 

brown  ;     Treatment  ot .     (P)  Bogwood   Oes.,  and 

M«lhardt 526 

Carbonisiitlon  of .     (P)  Doherty     462,1101 

Carbonisation  of in  gas  works.     Napier   333 

carbonisatirn  :    Yield  ot  toluol  in  the  limestone  process 

fit .     Stevenson 461 

Carbonising in    vertical   retorts  for   production   of 

gas  and  coke.     <P)  Doherty     827 

for   coking;     Comp-.cting   and   dehydrating .     (!') 

Pi«hl  827 

Coking at  low  temperatures.     Parr  and  Olin   ....       32 

Constitution  ot .     Jones  and  Wheeler     881 

Conversion   of into  soluble  substances   by   jncans 

of  i»7.one.     Fischer   1001 

Determination  ot  nitrogen  in .     Simmersbach  and 

Sommer    ■. 102 

di»tlH3ti..n  gases;    Kecovery  of  by-products  from . 

(P)  Brunck     413 

Distilbtion  lit for  manufaiiure  ot  gas.     (P)  Pinet 

and  Debout    33 

distillation   prfKlurls ;    .\fanutiU-ture  of    liquid    organic 

compounds     from .     (P)  Bert^ius      732 

dUflt  explosions;  Influence  of  incomhustiblcaubstaoces 

on .     Illatchford )  097 

economy  in  London.     Nicol      1053 

Extracting  water  from .     (P)  Burnett     683 

Extraction  of by  means  of  liquid  sulphur  dioxide. 

Fischer  and  flhiud 1001 

Extraction  and  relining  tjf  vrfLitilc  substances  from . 

(P)  Bassey,  and  Coal  By-ProducU  Co 019 

Fuel  oils   from .     Sloore    345 

Furnace  settings  for  destructive  diitillation  of .     (P) 

Wellington 1006 

Hydrocarl«ins  contained  in .     Pict<'t  and  others    ..    1145 

Influence  of  ir<n  pyrites  on  oxidation  of — —.     Drakeley  1001 

Low-temi>erature  di-stilhtion  of .     (P)  Kuhn     ....    1255 

Manufacture  ot   coke    from   non-coking  or  difBcpltly 

coking .     (P)  Hickman    1006r 

JIanufacturc  of  fuel  from  small .     (P)  I.loyil  and 

Solley    827 

Methml   r.f   briquetting .    (P)  SutcUITe,   and    Pure 

Coal  Itriquettes,  Ltd 592 

Microscopic  constitulinn  of .     Hickjlng 165 

mine  Arcs:    Exploslbillty  of  gases  from .     Burrell 

and  Oberfell    954 

mines  ;     Device    for   limiting   explosions  in .     (P) 

Friillch  and  Klllplil 297 

mini;*;    Effects  r>f  inlialing  dusts  applicable  tor  st<>ne- 

dusting  in .     Ifaldauc     67 

mines  ;    FIxplosives  in 1083 

mines  ;  Occurrence  ot  explosive  gases  in .     Darlon     1052 


p.vrt 

and  other  materials  ;  Treatment  of .    (D  Burrows 

526.  5'.';''r 

non-coking;      Process     for     making coking.    (P) 

Becker,  and  Koppers  Co 6** 

powden^d  :   Engineering  principles  involved  in  use  cl 

in  metallLirglcal  processes,     liadd  106i 

iMiwderol  ;  Modifying  the  ash  resulting  from  the  com- 
bustion of .     iP)  Barba,  and  Midv.ile  Steel  Co.     i'^• 

pondered;     Process  for   burning .     (P)  Kobcrts. .    12H> 

i)Owdered  ;  Prvitecting  metal  articles  healcU  by  com- 
bustion ot .    (P)  Barlia,  and  .Midvalc  Steel  Co 

Problems  of with  reference  to  coui))lete  and  provi- 
dent milLsiition  of  the  supplies.    Armstrong 22i> 

Presses  for  agglomenithig .     (P)  Steven     lli'i> 

Process  of  obtaining  coke  and  by-products  from . 

(P)  Bostaph 125a 

Process  ot  treating .     (P)  Smith 62* 

Process  of  washiu'!  and  seiKirating  refuse  from .     (P) 

Sliannon.  and  Link  Belt  Co »>- 

Proiluction  of  liquid  aromatic  hydrocarlHjns  from . 

(P)  .lolicard  30 

production  of  United  States,  Oreat  Britain, and  Germany. 

Bone   S!!^ 

production  :    Waste  in .     Louis     ' '  *' 

Propeities  of  water  in .     Porter  and  Ralston 054 

refuse;    Manufacture  of  fuel  from  anthracite .    (P) 

Schnddt    *;•]> 

resources  of   world.     Bone    "Sft 

Ketorts  for  carbonising .     (P)  Duckham lOOOr 

lletorts  for  distillnig  or  carbonising .     (P)  Tozer  lOOfir 

separators  :     Spiral .     ( P)  Pardee    1 25:t 

Shaft -furnace  for  coking  and  gasifying .     (P)  Lilt?.   Iiur 

Source  of  error  in  eleiuent^ry  analysis  ot due  to 

carbonates.     Knublauch -Oi 

Spontaneous  combustion  ot,  and  oxygen  absorption  by 

.     (iraham 'OJ* 

Structure  of .     Slopes  and  Wheeler   Hf'l 

supplies;    Committees  on 244! 

tar.     Nvc  f'm/'T  Tar. 

Treating  and  drying .     (P)  Burnett   S'.ir 

Treating to  obtain  oils,  ammonia,  and  other  pro- 
ducts.    (P)  Bergius   >'''T 

wash   water;     Apparatus  for  treating .     (P)  Har- 

greaves  and  others 52rt> 

washers.     (P)  France 8.s;!r 

Washing .     (P)  Habets  ami  France 057 

washing  ai)paratus.     (P)  Burks  and  Hayes 120» 

washing:     Tible   for .     (P)  Thompson,  and   Mine 

and  Snu'lter  Supply  Co 641  r 

Washing   and   treating .     (P)  Burnett    207 

Yield  of  extract  from on  treatment  with  benzene. 

Fischer  and  (JIuud I ""  1 

Coals  ;  Oraplilc  studies  of  ultimate  analyses  of .  Kalston     !'.'iO- 

salty  ;    Hefractory  materials  and .     Cobb 40.> 

Coated  iron  or  steel  articles;    >[etal — — .     (P)  Mark  and 

others   «<» 

Coating  Imtlis  ;  Flux  forniefjil .     U')  .\Caddy  and  others     S'.iS. 

baths  ;  Protecting  layer  uf  refractory  material  for  metal 

.     (P)  Van  Raay  (its 84!» 

comiKisilion.    (P)  .loiies.  and  <ieneral  Bakclite  Co \t'l& 

comiKisitions   ot   acetylcellulose  ;    Production    ot . 

(P)  Clement  and  others    4i;.'ir 

comiKisitions  for  concrete  and   cement.     (P)  EUis  and 

[  Wells 853 

comiKisitions;  Liquid .    (P)  Picker, and  Durlacque 

Manufacturing  Co I02tt 

compoBltions ;    Manufacture  ot  preservative .     (P) 

Jacobs o:!;^ 

fabrics;    .\i»paratu8  for .     <P)  Hopewell   747r 

fabrics  with  rubber.     (P)  Seiberling   :!72r 

iron  and  steel  sheets  with  lead  and  lead  alloys.     (P) 

Hazeltine.  and   Wheeling  Corrugating  Co !}3- 

materials.     (P)  Buchner.  and  Boehringcr  und  Sbhne. .    lS7r 

metal   articles   with    metals.     (P)  Kuhn    742 

metal  plates  with  tin,  terne,  or  other  metal  alloy.     (P) 

Taylor   1021 

metals.    (P)  fieneral  Electric  C'o 54(1/- 

photograpliic   papers,   film   suiqajrts,   etc.     (P)  Cossitt 

and  others     386.  (iJS 

prei)iirations :     Manufacture    of    insulating    \vateri)roof 

.     (P)  Terrisse.  and   Indestructible   Paint  Co.       57 

small  iron  articles  with  leiid  or  tin  ;  Centrifuge  for . 

(P)  Koch    80* 

wire  and  the  like  ;  Means  tor .     (P)  Hall 1068r 

wire  with  metal.    (P)  Mcaker  'XSO 

Coalings  <d  allovs  ;    Protective for  metal  articles.    (P) 

Mark II I  Or 

Applying  protective to  metal  articles: 

(P)  Mark        ." 742.  070r 

■  (P)  .Mark  and  others   :!li 

'  upon  cement-niortiir.  plnster-mortar  or  gyjis'im-mortar. 

trass-mortar,  and    the  like;     Formation  ot  metal 

.     (P)  .Sanders 1111 

,  on  ferrous  articles;    Com|tf>sition  for  producing  metal 

.     (P)  Maddy  and  otliers 742 

for  Iron  and  steel  metallic  articles.    (P)  Mark      ....   070r 
'  on  iron  and   steel ;    Production  of  we:ir-v.'ithKtandlng 

— — .     (P)  Eckhardt  I2S 
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Coating*— foil/. 

Manufacture  of  a  hinding  material  for from  coal 

tar  or  petroleum.    (P)  Sue.  Anon,  ties  Combustibles 

liulustriels   30 

Manulaeture  of  lic.it- and  aciil -proof .     (1")  Stowcll    263 

of  n'Ctallic  appearance  on  porcelain,  earthenware,  etc.  ; 

Production  of .    (P)  Lindner  und  Co 842 

upon  metallic  articles  ;    Formation  of  protective  iretal 

.     (P)  Maddy  and  others   124 

iiietiiUic;     Production   of .    (P)  .Stollc    095,742 

Metliod  of  applying  enamel  and  kindred to  iron. 

(P)  lligley   63i 

Pulverising  fused   metals  and   projecting  them  on  to 

surfaces  to  form  adherent  or  detachable .    (P) 

Vcar    fl07f 

Renilering    porcelain,   pottery,    glass,   etc  .   eloetrically 

ciMuluctive    to    receive    electrolytic    metallic . 

(P)  Marino 423 

siccative;    Drying  (.r  hardening .     (P)  Urosvenor, 

and  Weiibornc-Karpen  Dryer  C  > 853 

for  vialls  and  other  surfaces.     (P)  Church    973,  973 

from  waste  enamel  and  like  ware  ;    Removing  enamel 

and  like .    (P)  Kardos  470 

waterproof;    Production  of -on  objects  afTccted  by 

humidity.     (?)  Dickert 643 

Cobs  It ;    Alkalimetrio  determination  of as  i>hosphate. 

SchocUer  and  Powell 656 

'aluminium    alloys.     Scliirmeister    894 

-chromium     alloys.    (P)  Haynes     1 264 

Electrolytic  determination  of .     Walker    490 

-Iron    alloy.     (P)  Patch     127 

-iron  alloy,  Fe.Co  ;  >*agnetic  properties  of .  K'-ilmus 

and  Blake    1113 

Magnetic  properties  of .     Kahiius  and  Ulake  ....   1113 

-nickel-mauganese   alloys.    (P)  Ccncral   Klectric   Co...     693 

from    ores   or   by-products;     Separation    of .    (P) 

McKenna,  and  Chemical  Products  Co 260 

ores;     Process  of  treating .    (P)  Lance    54 

Volumetric  determination  of in  presence  of  nickel. 

ICngle  and  Gustavson    1132 

Cobalt  aluminate  ;    Formation  of .    Hedvall    1108 

colours  for  pottery.     HoUinsliead  and  others  540 

orthostiinnatc  ;    Formation  of .    Hedvall   1108 

oxide  :  O.\idation  of with  permanganate  in  strongly 

alkaline  solution.     Brauner    736 

oxides;  Electrolytic  extraction  of .    (P)  Ginteruiau  1059 

salts ;     Detection    of    nickel    in  — — .    Middletoii    and 

Miller 1013 

Cobalt,  Ontario  ;    >retallurpy  of  ores  frtni .     Bridges..     604 

Cotialticyan ides  ;    Rare  earth .     .Tames  and   Wilhind..     925 

Cobaltous    oxide  ;     Reactions    of w  itli    other    metallic 

oxides  at  high  temperatures.     Hedvall  837 

Cocaine  :    Prohibition  of  importation  of 864 

Coco  Babassn  oil.    See  under  OlLs,  Fatty. 

Cocoa  butter.     >iee  under  Cacao  butter. 

Cocoa  ;    Detection  and  determination  of  added  cacao-shell 

in .     Grosse   137 

Determination  of  fat  in .     Kreis 11 75 

Determination  of  shell  in  ground .     Wasicky  and 

Svimmer 136 

Manulaeture  of  soluble  powdered .    (P)  (iloor  378, 1031  r 

powder  ;   Detection  of  excess  of  cacao  shell  in ....   1269 

Process    of    treating .    (P)  Walker,    and    Massa- 
chusetts Chocolate  Co 324 

Coconut  toddy  in  Ceylon.     Browning  and  Symons   1138 

Codeine;  Determinationof  small  quantities  of .     Carlln- 

fanti     863 

nor-;     Physiohigicai  action   ff   N-derivatives  of . 

Von  Braun    753 

Codeine   sulphate,   caffeine,   and    acetanilide ;    Analysis  of 

mixtures  of .     Emery      977 

Cod-liver  oil.     See  utider  Oils.  Fatty. 

Codec  cereal.     (P)  Kellogg,  and  Kellogg  Toasted  Corn  Flake 

Co 102 

extract;   Method  of  aromatising  dry .    (P)  Aslund 

and  others 752f 

extract;  Preparation  of .    (P)  Von  Vietint'hoff   554,554 

substitute  from  Leitco'ita  glaitca  (L.),  Bentham  ;    Ipel,  a 

^— .     Brill   1078 

substitutes  :    Slanufacture  of ; 

(P)  Kellogg    940 

(P)  Kellogg,  and  Kellogg  Toasted  Corn  Flake  Co.     192 
Cohune  oil.     See  under  Oils,  Fatty. 

C^kc  ;   Ammonia  formation  in  gasification  of by  steam 

and  air.     Markgraf    346 

Apparatus   for   conveying .     (P)  Fiddes    349f 

Apparatus    for    discharging   and    quenching .    (P) 

Wellington 958 

Apparatus  for  manufacture  of .    (P)  Armstrong..    246r 

Apparatus  for  withdrawing from  gas  rctc  rts  and 

the  like.    (P)  Bancroft  and  Hansford   168 

in  boiler-furnaces:    Utihsation  of .     Xicol    1053 

breeze ;     Clilisation    of .     Schciu     523 

briquettes;      Manufacture    of    smokeless .        (P) 

Exbrayat      33.  1100 

Carbonising  fuel  in  vertical  retorts  for  production  of 

gas  and .    (P)  Doherty 827 

Cooling  of  ■ by  means  of  inert  gases.    (P)  Wiirmc- 

Vcrwertungs-Ges 918 


P.lliE 

Coke — cont. 

Determination  of  nitrogen  in .    Simmersbach  and 

Soninicr     102 

discharged   from  retorts  or  furnaces ;    Apparatus  for 

removing .     (P)  Drakes.  Ltd.,  and  Drake      ..   1147 

for  flruig  boilers  ;    Possibility  of  using 345 

(u-1 ;     Elfect  of    presence    of    moisture    in    gas . 

Beatty  and  Smith   591 

fuel  for  steam   boilers.     Nicol     46n 

hoppers;    Discharging .     (P)  Diickhain      ]09i- 

JIanufacture  of : 

(P)  Buhler  and  others    918 

(P)  Duckham    I006i- 

Manufacture  of from  fluid  hydrocarlons.   (P)  lK)we     o2i 

.Manufacture    of from     non-coking    or    difllcultly 

coking  coal.     (P)  Hickman    lOOtV 

Methoil  of  charging  ovens  for  production  of .    (P) 

Koppers    683 

Method  of  improving for  use  as  domestic  fuel.    (P) 

Schollenbruch    S27 

-oven  doors.     (P)  Mitihcil  and  .Morfey lOOor 

-oven   gas.     See   under  (ias. 

-oven  plant  ;    Chei|uer-bricks  for  chequering  chambers 

of  ^ .     (P)  Davison  and  Tooley 297,  1100 

-oven  practice ;     Recent  improvements  in  by-product 

.     Lishman    "67 

-oven  tar.     See  under  Tar. 

-oven  walls;    Deterioration  of due  to  salts  in  the 

coal.     Cobb   169 

-oven  walls;    Heating .     (P)  Roberts     1210 

-ovens :  ,,,.,_ 

(P)  Gebr.  Hiuselmann 412,  ,.2 ■ 

(P)  Peters    -  ■  •  ■     8^" 

(P)  Schuster    349r,  S28r 

■ovens ;    Continuous  process .    (P)  BLshop   24a 

-ovens  ;    Device  for  leading  away  noxious  gases  during 

clmrging  of .     (P)  Koppers 1100 

-ovens  of  exceptional  height ;    H&vting  system  for . 

(P)  Otto  und  Co 24g 

-ovens;    Expansion  control  lor .     (P)  Roberts   ..     9o8 

-ovens;    Foundations  for .     (P)  Roberts   299r 

-ovens;    Fuel  piping  arningements  tor .  (P)  Roberts  29Pr 

-ovens  ;  Manufacture  of  ammonium  sulphate  at  by- 
product   .     Riley 29d 

-ovens;    Method  of  heating : 

(P)  Otto  und  Co 827 

(P)  Roberts       299j-,  u92 

-ovens;    Modification   to    permit   by-product  recovery 

from    non-recovery    horizontal with    vertical 

Hues.     (P)  Soc.  Franco-Beige  de  Fours  4  Coke..       33 

-ovens ;     Recovery    of    by-products    from in    the 

United  States   9»^ 

-ovens ;   Recuperative .     (P)  Roberts      9o8 

-ovens;  Regenerative ;  ,.      , 

-ovens  ;  Rever-^ing  valve  for  regenerators  for  combined 

.     (P)  Cliri-^tie 918 

(P)  Britisli  toke  Ovens.  Ltd..  and  Schuster 1100 

(P)  Christie    •.••■     918 

(P)  Lecocq.   and   Soc.    tScn.   de    Fours  k  Coke, 

Svstemes  Lecocq    *^i' C 

(P)  Roberts 9q,8 

(P)  Schuster    Sag'- 

(P)  Wilke  and  Still •  -  •  • .    828r 

-ovens  ;  Supplying  steam  to  horizontal .    (P)  Gebr. 

Hiuselmann   883r 

plants  in  United  states  ;    Benzol  production  at . .     29» 

Process  for  obfaiiung  amnumia  from  in(an<iescent 

from  gas  retorts.     (P)  lleckert 348 

Process  of  obtainmg from  coal.     (P)  Bostaph    ..    12aS 

as  reducmg  agent  ui  electric  smelting  furnace,     tiosrow     S4o 

supplies  ;    Committees  on 244 

Cokerite  fruits  and  oil  from  British  Guiana 695 

oil.    See  under  Oils,  Fatty. 
Coking  of  binding  medium  in  briquettes:    .\pparatus  for 
continuous .     (P)  Maschinenbau-Anstalt  Hum- 
boldt      ^T* 

coal  at  low  temperatures.     Parr  and  Olm   /):i 

coal;    Shaft-furnace    for .     (P)  Lutz ,■••,■,;•,       i- 

Compacting  and  dehvdrating  coal  for .     (P)  rohl     ^2. 

installations  ;  Recovery  of  the  combined  ammonia  in 
the  condensed  liquors  and  wash  liquors  of — — . 
(P)  Deutsche  Continental-Gas-Ges  ,  and  Fritz  ....     683 

of  liquids,  e.j.  tar.  etc. :    Continuous .    (P)  Perry, 

and  Barrett  Manufai  tiiring  Co *o.i 

ovens.     (P)  Feicks  vw.- 1; *'" 

plants;    Controlling  combiLst  ion  in .    (P)  Koppers.    _  ^^ 

and  Koppers  t'o ^-' 

Colchicine;    Pure .     Merck    '•*' ' 

Cold-protective  insulatuig  material;    Jlanufacture  of .        _ 

(P)  Kieser    ■^■" 

Coli   baciUus;     Preparation   of   dry   cultures  of .     (P)        _ 

Hohenadcl   •'** 

2.4.5-ColUdine  :     Catalytic    hydrogenation   of .       Skita 

and  Brunner  '"■'* 

Collodion  films;  Effect  of  re.sins  in—--    Lupixi-Cramer . .     Tii* 

Machines  for  spinning .     (P)  Dc  Chardonnet    ....lU09r 

membranes   of  differential   iiermeabihty ;    Preparation 

of .     Bromi ,f,"r 

silver   bromide   emulsions.     Liijipo-t  ramer    lo-sj 

G  2 
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Collodion— ci.iJ 

ihraxk  ;    lirnilratiiiv.  hVafliiiiit,  nu<l  oUicnvisf  ln>»tiDg 

(H>  1V>  l'b«i\loiiiiet      KiO'.V 

rruMforBMtion    of into    smokrlf^s    ixxrilw.     (P) 

ll«Jt»vh 74 

»t>Uoid  chemHtrv  :iinl  lUhitoKraiihy.     l.iliiiv-Craiucr TOS 
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nil   i>li"<|ilM(es  of  Icoti.     Iloliuo$  ami 

1 1 :.:. 

<  oainiUt  Ion  uf by  electrolyte*, 

'"  tht-  iK^tcntftil  <UITen'DC«  at  the 

tiiKs.     I'owis    1014 

SS'.' 

1  ii>  o( .    TUornc    407 

. .     Itoliland GS:. 

•  tive  w'lloid.     IJutbkT 


!  mticn«gpa$|irot«ctiro  colloid.   Uutbk-r 
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.nt.uii*  of .     Z,<igiuondy   

I'tiiJuctiou  of .     (P)  Knriilii!.    601 

I'Hllno.     lioriiior  nnd  Roy      1200 

ioaBgauo:^?  dioxidi-'  dept>liiri&er.     (P)  i^Uis 547 

{iftlindhim    vith    lixUnd    mo8s   as    protiNrtivo    colloid. 

Guibkr  .iiu\  <.tlu'i»    

lilatiumii.  irUlini.t.  miA  i  >ii>iiiiii :    Itxidation  of  carbon 

m»:un\idr  ill  prr^i  iH-x'  of .     Paul 

I'Uiiuuni ;   *.»xycon-hydrofiou  catalysis  wifh .     Paal 

and  SfhwMrz   

'^oap:   Manufacture  of  liquid .     (P)  Kou;sscau 

solutioD.:  in  oruanii*  ^ul^tanocs  not  uii.'.ciMc  with  water  ; 

Pn.Kluiti.in    of .     (P)  Kartilus       823, 

.solutions  and  ort;ani<-  synthesis.     Rakuuin   

•olutious  :     Puritloatii>n   of .     Wegelin    

6oIation^  :    Teclintcally  iiuportaut .     Lewis  o7S 

solutions  ;  WasbinK  precipitates  fur  preparation  of . 

Holme~  and  Kindf usz 870 

aubBtancrs ;    Drying .    (P)  BracLshaw     CO 

tboriam  oxide  ;   l*n,|>aration  of .    KoliHcliiiltcr  and 

Frey    

CoUciding     carbohyilratc     ester*:      I'roi-ess     of .     (P) 

Matheson.  and  l>u  Pont  de  Nemours  Powder  Co.. . 
Colloids;     C.au.s*^  and    nature  id  s(»il  acidity   with   special 

refereiti-i*  to .     Truog 

cbrome<l :   UenderhiK insoluble,  in  abstmce  of  llRht. 

(P)  l.»NTO<|  

EI*;trioil  -yIlthe..i^  of— — .     Beans  anil  Kastluck  .... 

Protective .    Iceland  ini»ss.     (iutbier  and  others  85i 

Prot«ctivi .    I.insecd  mucilage,    tiutbicrand  others  1082 

protectivf  :    Tccluiical  applicjitions  id — — .     ].ewis   ..     580 

Retati»e   stabilities   in    |H>lluted    waters   carrying . 

Le^lerer 801 

•oK'phoDy  and  aldetic  acid.     Cohn Iii7(i 

.\ctiaD  of  nitric  acid  on .     Paul  47s 

.*pproxliuate  delenuination  of hi  gum-resins  used 

In  rubber  indnstri .     Hutin      034 

.\tit»K)Xiilati f .     Paul      478 

Influence  of on  the  nitrogen  economy  and  on  the 

physical  properties  of  soil.     Koch  and  Uelsner  . . 

Colorations  on  fibres:    Pmdnction  of .     (P)  liadische 

AKih'D  u .  fk-da  Kabr 53 

Coloui  of  azo  compounds ;    Itclation  between  chemical  con- 
stitution and .     Slrrar 

(inematography.     (P)  l>onisthor|>e OSOr 

cancentratc  for  eilible  fats.     (P)  Ellis   ]';70 

and     constitution.     Kefirmann     30ii 

industry:     British  coal  tar and  its  diiriculties  in 

wartime.     Whittaker     783,  12(il 

indastry  :    Prtiposed  founding  of  a  Dutch  c<;al-tar fSl'.i 

lalus.     Sf  UHj^r  Ijikes. 

"f  liquid  or  *oUd  .stibst^ince^ :    .\iiparutii..«  for  measuring 

the  depth  of (P)  Seurfield    12:!8 

photographs  or  tUius;    Production  of .     (P)lvcs..     iKI7 

photographs:      Production    of .     (P)  Ives     380 

photographv  ■ 

( P)  Mrewsf -r      320,  944,  lO.'JS;- 

fP)  Jiiichanaii-Taylor  and  others  270 

<  P)  l>inistborpe   080r 

<P)  Ive-    490,  son 

(P)  Piennnn \\vA7t 

(P)  liheinlierg  !I(I7/- 

(P)  s<ir.  Anon    Kmn?.  Kodak Ii:i2<- 

photography:     .Maniifarliire  of  screen    tllms   for . 

(P)  liiif.iy    7:; 

I'botography  :    I'riHlui.lion  of  mulllcoloured  scrceiiK  for 

.     (Vi  .Schleussiier  \.-U 1083 

photography:    Screen  for .     (P)  Ithelnberg     74r,  l(i35r 

printing.     (P)  Rheiidjere    !)ii7 

printing;     PrLiting   surfaces   for .     (P)  Turkin    ..    liiiir 

printing   procor :      Phot/jgraphlc .     (Pj  Thornton    )ni7 

prtnts.  photographii  :    I»roccss  ot  producing .     (P) 

Fox,  anri  Kinemarolor  f*o.  of  America  

record!  ;     Prodiiiiiou  of   pluitograpldc .     (P)  Pan- 

chromotion.  Inc..  and  others 

te«t«  with  skivers.     Kiethof '...',   "  J87 

Coloured  etlectt  obtained  by  mcclianical  means:    Manufac- 
ture  of   fabrics   nhowing.   after  dyeing .     (P) 

Verg6 , 4.1 

aooiU:    Bk-acliing   multi-  dyed  with  vat  coioiirs. 

(P)  <irai 410 

reproductions ;  Methods  of  nuking .    (P>  iWliwlin     754 


850 


960 


27Ci- 
11811 


I'.UiK 

Colouring    ciiauieN    and    the    like ;     Method    of  — — .     (P) 

Weher.  amH"ddsi-hmidt  KetiiiiiiagCo 091 

hbr*  :    Proi-ess  of (Pi  llentlcv 1210 

inattJiT  of  iiittoii  llowers.     I'erkiu   415 

matter  of  luolasse*      Stoltzciiberg    I  lO'.i 

matters:     IWection   of   artiticial in    wine.     Kreis  1171 

iiiattvrs :     Mamifaclure  of   last,   liglit-proof  il'> 

Turkin ' 

matters.     Srr  alsii  Uyestullfs. 

Colours:     brown   earthenware .     .\dderley    .s^i 

on  glass.  iHircelHiii.  etc. :    (ias-flred  miillle  lurnace  for 

burning  in (Pi  Schiereii    1110 

lor    hard    iKiri-elain  :     Sulphiir-yellow    sharp-Are . 

Ilertvig    965 

lron-c>iuiogen .     Bock    010 

.Multicoloured   screen   pl:ites.   wholly  of  glass,  for  pro- 
duction     of      photographs      in      natural .     (P) 

Wieland  and  Molir 868 

oil.;    Preparation  of .     (P)  Kresenius  and  Zlmmer  1257 

lor  ixittcrv  ;    Cobalt  and  nickel .     HoUinshead  and 

others    540 

printing;     .Manufacture  of .     (P)  Turkin       ISOr 

Pnicess  Icr  obtaining  photographic  prints  in .     (P) 

.^^chweitzer    73 

Production  ot  photographs  in .     (P)  Capstaff  ....     868 

."'tandanlisatio!!  of lor  pattern  Iwoks.   (P)  .Tohnson 

'  and  .Myers  42 

transfer   printing:     Production  of  dust-free,   dry 

for  embroidery,  etc.     (F)  Tzieyk    .598 

water-:     Preparation      of .      (P)    Kresenius      and 

/imiiier 1 257 

Columbia  :    Platinum  pn>diiction  in 1221 

Cohimbium  minerals  in  Madagascar.     Waites 037 

I  Xew   tests  for  ^ — .     Moir    037 

-titanium  minerals:    Anal.v.sis  of • — ■ — .     Moir  037 

1    Column-stills;    Prociss  of  heating .     (P)  GuiUaunie  . .   Il73r 

I    Combustible  gases  carrying  spontaneously  inflammable  dust : 

Method  of  operating  filtering  a]ipcrjitiis  for .     (P) 

I  Hocking  uml  Co 344 

liquids  from  gases  ;    PrtMiiiction  ot .     (P)  Hultgren     246 

Combustion  apparatus  for  heating  puriioses;    tta.seous  fuel 

.     (P)  Turner    529r 

Controlling in    coking    plants.     (P)  Koppws,    and 

Koppers  Co 527 

of  explosive  gas-air  mixture^  :    Influence  of  pressure  on 

t  he .     Terres  ami    Plenz    40 1 

flameless  catJilvlic;  8tTucture  for  proluciiig ,     (P> 

Harding    1 102 

Flameless  surface of  combustible  gas.     (P)  Adam  1102 

of  gas  ;   .Method  of  effecting for  heating  brick-kilns. 

(P)  Vater,  and  Gas  Machinery  Co. 092 

gases  and  steam  ;   C.eneratioii  of  a  mixture  of .     (P) 

llinehart 104 

of  gases  and  vaiiotirs.     (P)  JlcCourt,  and  Commercial 

Laboratories.  Ltd 025 

liquids;  Slanufacturc  of .     (P)  Wingettandllaggott    828 

Method  ot  conducting .     (P)  Doherty    827 

of  powdered  fuel ;   Jlodifying  the  ash  resulting  from  the 

.     (P)  llarba,  and  Midvale  Steel  Co 297 

products  and  steam;    Production  of  mixtures  of 

under  pressure  for  power  purposes.    (P)  Kinnear  S4'.ir 
residues    from    locomotives;    I'tilisation   of .    (P) 

Bean  and  Nash    1005r 

Comestibles;    Manufacture  of  pfiwders  mainly  applicable  as 

.     (P)  Vasey  and  Cleeve    801 

CoMiminiited  material ;   Process  and  apparatus  for  sizing  and 

classif.ving .     (P)  Sutton  and  others   1000 

materials  :    Apparatus  for  grading  and  quantitatively 

determining .         (P)  .lohnson,    and     Concret* 

Appliances  (  o 881 

Committee  on  application  of  science  to  industry  in  .Australia  ; 

KeiKirt  of  .-pecial 440 

(pii  bleachmg  ixjwder  supplies;  .Vppointmcnt  of—  12.58 
01:  British  trade  after  the  war  ;  Report  of  Boanl  of  Trade 

sub 270 

on   commercial  and   industrial   policy   after  the   war ; 

Appijintnient  01  — — 909 

on  explosions  in  mines  ;    seventh  Report  of  67 

on  corrosion  ot  metals  ;    Thinl  rejiort  to  Institute  of 

Metals  of 471 

on  fuel  economy;    Report  of  British  Association 1000 

on  insulating  oils;    Report  to  Institution  of  Electrical 

Engineers  of  sub 025 

on  iron  and  steel  industries ;    Appointment  of  Board 

of  Trade 892 

on  luin-ferriius  metal  trades:    Board  of  Trade ..   1115 

oi  Privy  Council  for  scientific  and  industrial  research  ; 

Reiiort    of for    lOl.'i — 1016    , 912 

Oil  Hcleuee  ;    Appointment  of  <;overniiient 913 

Committees  on  BrltL..Ii  industries  after  t  lie  war  :  Appointment 

of   Board  if  Trade 389 

on  coal  and  coke  supplies;    .appointment  of 244 

Lists  of  Sectional 1,  2,  441,  442,  757,  758,  1037,  1038 

Comiiosite  fernuis  and  non-ferrous  l:o*lies  ;   Process  of  form- 
ing  .     (P)  Itoth 1222 

metal     .irticles:      Casting .     (P)  Foreign     Patents 

Coriiorutlon    363 

metal  iKnlies.  (P)  lieneral  Electric  Co.  ..  12.j.  125,  743 
objects;     .Manufacture  of   lilmetallie .     (P)  .Seidler     314 
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PAGK 
i"iii|»iin<l  ineta!      (P)  EKlreil,  iiiiJ  Oeneral  Electric  Co...   1117 

iiietallif  artUlfs  :    M»iuif»<ture  o{ .    (P)  LKngmuir. 

»nU  (General  Electric  Co -126 

<*Viiiip<:>unJs  containinji  rarlton  ami  hydrogf  n  :  Prxniiiction  of 

.     (P)  Badische  Anilin  umi  Soiia  I'alir 1236r 

intcrmctnllic  ,    l"roi)erties  of .     Thompson      038 

Compressetl  go^es  aiul  the  like  :    Apparatus  for  use  with 

.     (P)  Hnll 1145 

» 'ompre^siH!?  niaierijUs  by  screw  action  ;  Apparatus  for . 

(P)  Krfurtli,  and  Internal.  Patcntvcrwertungs-Ges.  jOlr 
Concentrated  alimentarv  and  sinnlar  products.     (P)  Techiio- 

Chen-.ical  I^itxiratorie:;,  Ltd lOSlr 

'■■tnc^ntrates  ;  .\ppar:itn3  for  separating  oiled from  the 

gangiic  of  ores.     (P)  llUhler 1068r 

roncentralinp  acids;    ilclhod  and  app;iratus  for^ .    (P) 

OUver.  and  Chemical  Construction  Co 1015 

acids  ;    Process  lor .     (P)  Jones,  and  Armour  Fer- 

t  ilizcr  Works  730 

apjiaratus.     iP>  Anderson  and  Mcikle 081 
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iP>  Howard,  and  Minerals  Sepajution  Ameiicau 
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of  ores  ;    Apparatus  for .     (P)  Ohrn,  and  Minerals 
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Indnence  of  prolonged  keeping  of in  a  wet  con- 
dition on  its  subsequent  shrinkage  on  hardening  in 
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vapours,  ga.ses,  or  the  like  ;    .Vpi)aratus  lor '-.    (P) 

Wylil  and  Shepherd    

Conductivity;    Thermal of  materials  emnloyed  in  fur- 
nace construction.     Grilfitlis    '. 

Confectionery  :   Treatment  of  soya  beans  to  obtain  products 
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for .    (P)  Fahl   1145 

water  or  air;    Apparatus  for .     (P)  Heenan  and 

Froude    Ltd .  and  Walker    294 


ICO 


.tDURNAL  OF  THE  SOCIETY  OF  CHEMICAL  IXULSTKV. 


rAOE 

Cot'P":     Art  ion  vt  iTirl«>ii  .lioxKif  .'ii al  a  lugli  tern- 

tvrmturf .     Von  Hach«>    84* 

Anion  o(  rhloruut<>l  hyilrooirhons  on in  presence 

o(  moUlure     Sailry    :.■■,■.•; ;      ^* 

Action    of    cruilf    urelylene    on .     ReclUeben    »ml  ^^ 

Scheiber   •'-^ 

"'  (P)  Gle«son.  and  Xcw  MelaU  ami  Process  Co...     314 

(P)  Mon\-ille  ami  other* 122S 

jp>  )• — .,  314 

sllovf     I  of  a  layer  |>n>tertinR  afpiinst 

cu'rr  -  "f    sea    mtttt.     U*>  Kurtli.    anil 

Tieti J4fir 

alloys  :    Manufacture  of : 

(P>  I'lamer l'«J 

.!•.   vr-.rv    fln-l  Teinplc    314 

..-^Ir.  ,  -      SctunneUtcr    S94 

,il  %-:  Maiiiifai'lure  of  articles  of  iron  or 

,„ .,  i  tn .     (P)  I.ani:muir,  and   General 

tiectnc  lo 428 

-aluminium:     t'orrosion  of .     tiiblw  and  others..     471 

--lominium-irou  alloys.     Corse  ami  Con\stock  .... 1115 

-aluminium  tin  allovs.     Read  and  t!reaves 472 

anne&le<l'.     Itritlleness  of .     Ruder      847 

Ijstha :     Regulation    I'l    electrol.Mic ■.     Holler    and 

Peffer    692 

-c«rium  allovs  ;    lonstitution  of .     Hanaman 258 

CoW-workine  of .     r.nlllet 8H 

Colortmetric    determinatlim    of in    pin    le.-id,    lead 

oxides,  and  lead  carbonate.     While   144 

Decomi<i*ition    of     methyl    alcolwl     by    heated . 

Mannich  and  Geilmaun 943 

neoiidation  of .     (P)  Konig     544,094,1066 

«1e|y>sits  in  Newfoundland;    New 1159 

Determination  of in  Bordeaux  mixture.     Roark..     194 
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Cotton;    .Adsorption  of  caustic  siula  by .     Leighton..     249 

eloth  ;    KcTuoval  of  natural  impurities  of by  action 

of  bacteria,     l.evine    687 

dyed  with  .sulpluir  dyestnlfs:    Preventing  tendering  ol 

in  union  soods.    (P)  Act.-Ges.  f.  .-Vuilinfabr. . .    1153 

Dyeing .(P)  Fre<eniusand  Zimmer 1257 

dyestutfs:    Preparation  of  (iiazotisable  disazo .     (P) 

.Afeister.  l.ucivis,  \i.  Briining 171 

Experiments  with  various  bleaching  processee  fort  hick 

full-bleached .     Freiberger 1257 

iabrics  ;   Determination  of  alizarin  in  dyed .     Leigh     888 

fabrics;     Pn)cess  l\)r  imparting  novel  effects  to . 

(P)  Heberlein  uud  Co 1057 

fabrics  ;    Production  of  pattern  effects  upon .    (P) 

Heberlein   1216 

fabrics ;    Production  of  wool-like  effects  on .     (P) 

Heberlein  und  Co 1258 

J^ast  blue   dyeings  on .     (P)  Levinsteitt    630 

♦lowers;    Colouring  matter  of .     Perkin    415 

Fractional  bleaching  of .     (P)  Korselt   174 

Kroundnork  for  lace  manufacttu-e  ;    Treatment  of : 

Kneclit   686 

Thomson 686 

lint ;    Mineral  constituents  of .     Barnes    1191 

piece    goods ;     Apparatus    for    mercerising .    (P) 

Craven  and  others  251r 

Production  of  fast  black  dyeings  on .    (P)  Melster, 

T.ucius,  u.  Bruning    534 

rag  waste;    Manufacture  of  fuel  briquettes  from . 

(P)  Clarke    348 

.and  silk   goods ;     Detergent   composition  for  treating 

mixed .     (P)  Ockelraann 609 

stalks  ;  Manufacture  of  paper  stock  and  paper  from . 

(P)  Croll 2.50 

Tendering  of by  solutions  of  acids  and  salts.     Fort 

and  Pickles    38 

textiles:    Causes  of  damage  in  the  bleaching  of . 

Briggs 78 

Treatment  of  raw .    (P)  Rohm    1057 

warps;    Methods  of  modifying  starch  for  sizing . 

Bean   107 

Cottonseed  cake  :    Effect  of  feeding  decorticated on  the 

composition  of  butter.     Cranfield    1231 

Heater  or  cooker  for .     (P)  Sheppard,  and  Murray 

Co ".   1024 

meal;    Eifect  of  feeding  decorticated on  the  com- 
position of  milk  and  butter.     Cranfield  and  Taylor    938 

meal ;   Nutrition  investigations  upon .     Richardson 

and  (Ireen    SCO 

oil.     See  tiuder  Oils.  Fatty. 

in  storage  ;   Biochemical  changes  in .     Bather 898 

Cottrell  precipitator  ;»l'se  of  the in  recovering  the  phos- 
phoric acid  evolved  in  the  volatilisation  method  of 
treating  phosph:\te  rock.     Ross  and  others    ....   1154 

i'oulti  edulis;    Oil  fruit  of .     AVagner  and  Lampart. . . .     367 

■Coumarin  derivat  ives.     Dodge    382 

Coumarone  resin  ;    Mamifacttire  of  hard  pale-coloured . 

(P)  Meyer 1164 

resin  and  its  uses.     Ellis  and  Rabinovitz 1025 

Council ;   Advisory for  scientific  and  industrial  research     424 

Council ;    Lists  of 1,  441.  757,  1037 

Report  of 759 

CouQterboard  ;   Manufacture  of .     (P)  Clapp,  and  Hide- 

Ite-I/cather  Co 734 

Counter-current  extraction  ;  Principles  of .     Lewis....   1051 

t'ouple;  Thermo-electrii .     (P)  Bristol,  and  Bristol  Co.     330 

Coverings;    Protective adapted  to   resist  penetration. 

(P)  L>-nch    887 

Coyun  oil.    See  under  Oils,  Fatty. 

Crates  for  carboys  tor  acids  or  other  products ;  Manufacture 

of .     (P)  Struys    lOOOr 

Cravons;     Phosphorescent    or    luminous .     (P)  Home  1123 

Self-lummoHs .     (P)  Home 1 123 

Cream  ;    Apparatus  for  pasteurising,  ripening,  or  churning 

.    (P)  Jensen    192 

artificial;  Manufacture  of .  (P)  Becknian  and  others  940 

Determination  of  fat  in .     Lindet  614 

powder ;     51anufacture    of    drj' .     (P)  Vasey    and 

Cleeve 649 

Process  of  drying .     (P)  Gere,  and  Merrell-Soule  Co.  903 

Sterilisation  of .    (P)  Nielsen    325r 

•Cresote  oil :  preparation  •f —    (P)  Cook 530 

oil,  wood-;   Process  of  treating .    (P)  P.ritchard.  and 

National  Wood  Distilling  Co 732 

oil,  wood- ;  Production  of  new  oils  from .     (P)  Chase  732 

Production  cf from  hardwood  tar  oils.     (P)  Hawley  1149 
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Cresol  red.     See  o-Cresolsulphonephtlialcin. 
o-Cresolphthalein  as  indicator  tor  co'orimetric  determination 

of  concentration  of  liydnigen  ions.     Clark  and  Lnbs  980 
o-Crcsolsulphoncphtli;ilein  as  indicator  for  cjjlorimeiric  deter- 

minal  ion  of  hydrogen  ions.     Clark  and  l.ubs '.iho 

»n-Cresotic  atid  and  benziic  acid;    Hygienic  inllnence  of  a 

mixture  of .     Lehinann  1031 

Creso.Nyacetic  resin  acid;   TrI .    Cohn 1020 

Critical  points  of  ditticnltly  liqueflable  gases.    Cardoso 45 

temperatures  and  boiling  points  of  homologous   com- 

IMJunds.     Young 937 

Crop  producti(m ;    Principles  of .     Russell   188 

Cross  and  Bevan  ess:iy  prize 1239 

CnMuria  Jliirkemm.  Benth. ;    Constituents  of 706 

Croton  oil.     .sve  under  Oils,  Fattv. 

-resin.     Boehm   ". 865 

a-Crotonic  acid,  a  soil  constituent.     Walters  and  Wise 1125 

Crotonyl      acetate;        Prijiaration      of from      aldul. 

Ostromyslenski    382 

Crucible  furnaces.     See  umlcr  Furnaces. 

Crucibles;   Comp'jsition  for  lining to  withstand  intense 

heat.     (P)  Sidebottom 361 

Crum's   test   for  manganese.     Dobbin    80 

Crushers.     (P)  Goltdanimer 822 

Gyratory -.    (P)  Power  and  Mining  JIacliinery  Co., 

and  others 164 

Gyratory  or  other .    (P)  Hadfield  and  Miller  522 

Crushing   machines.     (P)  Coward    293,  522 

mill;     Vertical ■.     (P)  Sturtevant,   and   Sturtevant 

Mill  Co 1097 

mills.    (P)  Bouvier  and  Bruderer   344 

ores ;    Apparatus  for .     (P)  Behr     607r 

Cri/ptomeria  in ponkd  ;    Essential  oil  of .     Uchida 274 

Cryptopine.     Perkin /. . . .  1177 

Crystallisation;   .\pparatus  for  continuous — ■ — .     (P)  Norsk 

Hvdro-Elektrisk  Kvaelstofakticselskab    1 14.» 

of  hot  salt  solutions.     (P)  Haberlein 538,  538 

of  hot  salt  solutions  ;   .Apparatus  for .    (P)   Schilde  624 

of  potassium  chloride  ;  Continuous .     (P)  Schnitzler  176 

of  potassium  chloride  and  other  salts.    (P)  Kriiger..  423 

of  salts  ;    Promoting  rapid .     (P)  Briois 46 

Crystallising    apparatus.    (P)  Fiedler    344 

Cuba  ;    Potash  deposits  in 1154 

Culture  media;  Colorimetric  determinati(m  of  hydrogen  ion 

concentration   of   bacteriological .     Clark   and 

Lubs    980 

Cumberland  electrolytic  process  of  preventing  corrosion  of 

metals  immersed  in  liquids.     Cumberland    51 

Cupellation  losses  in  silver  as.saying.     &fann  and  Claj'ton..  1113 
Cupferron.     See  Nitrosophenylhydroxylamine-ammonium. 

Cuix>las.     (P)  Parsons 1161 

Safety-device    for .     (P)  Akt.-fies.    Waagner,    and 

others   849 

Cupreine  ;    Colour  reaction  of .     Denigis 1234 

Cupric  salts;  Titration  of— —with  titanium  trichloride. 

Monnier    1132 

sulphate,  tetra- ;    Preparation  of and  its  use  as  a 

fungicide.     (P)  Soc.  des  Prod.  Agiicoles  Mouillants 

4  rAdhesol 67,  1 17G 

thiocyauate ;     Action    of    water   on .     Philip    and 

Bramley   836 

Cuprous  oxide  ;    Electrol.vtic  production  of .     (P)  Hunt  1156 

Curative  medicaments  for  infectious  diseases;    Preparation 

of .    (P)  Bayer  und  Co 142 

Curing  lumber;   Process  of .     (P)  Sidman,  and  Sidman 

Co 122IJ 

Cutlery:    Chromium-steel .     (P)  Brearley      1066 

Cyanamides;    JIauufacture  of .     (P)  P.atr<iuilleau    40 

Manufacture  of   metallic .     (P)  .Asbcroft   48r 

Cyanide    solutious ;     Electrolytic    precipitation    from . 

Clevenger  1114 

works  ui  Glasgow  ;    New 1238 

C.vauides  ;  Action  of  alkali  and  alkaline-earth on  sugars. 

Rupp  and  Holzle  374 

Electrical  process  for  producing .     (P)  Bucher 40 

Manufacture  of  metallic .     (P)  Ashcrott    48r 

organic  ;    Conversion  of into  amides  by  hydrogen 

peroxide.     Dubsky 829 

Preparation  of bv  the  Jtirguerite  and  Som-dcval 

process.    (P)  Petit  Devaucelle  and  Bensa 1109 

Separation  ol from  ferro-  and  ferricyanides.  thio- 

cyauates,  chlorides,  bromides,  iodides,  and  sulphides. 

Weber  and  Winkeltnann 108i 

Cvaniding  process.    (P)  Lav-ng ; ••      640,743 

"     silver  ores;    Influence  of  manganese  m .     Neal  ..   1113 

tower.    <P)  Tanner,  and    Ideal   Continuous  Cyanidmg 

Process  Co 12'-S 

l-Cyano-2-arylquinolines  :    Preparation  of .     (P)  Bayer 

und  Co 384 

Cyanogen  ;    Jlixtures  developing prepared  in  cartridge 

form.    (P)  Lang 170 
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tul*  for  lUx.  hfiu;<.  aa«l  jut*.  (P)  Hoering S3:i 
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IteniaxTiiliic  :     Xrw    svuthe>i«   of .       Kttufiuaun    and 

Rothlin  7U6 

Umsifi-  Fatty  oil  Iroiii  liver  of .     Tsuiinioto  1163 

2)ni   ■  .<;  i><loriferou*sHhstaii'i'sof .Sivolobov     6'.> 

!>u,  Kgyi't.  and  S.  Afrka 700 

I>y.:ii  .:uors;    Proc«>«  i»r .    (P)  RoscuUatt  1231 

IV..-., •  ■io-bl«cl«    or    fithcr    flltcrinu    nMnli;i.     (P> 

V ,  .' >m 

llM->dori!4ng  agent  ;    MctjKxl  of  makiiii;  a  vrgetablr  iharcoal 

.     (P)  liunnard 3-> 

a^At  f*>r  tannint;  cxtrad".     'P>  Kerr 188 

i-arbuu  ;    Kecentratioii  ol (P>  \Vijnb<-rR    S84r 

•-fSdenries  oi  eluu-cnal^r :    Kapid  method  for  i-oiiiiiarin: 

the Wickeii.leii  and  Ua-'.sler    745    j 

Drri.raling  vitritled  surface-.     iPi  Hashure      310 

De.-nntion  oi   woven  faliric      (Pi  <iieslcr    42r    . 

DeoTtieation    and    -rourinB    oi     urtii-aceons    plants.    (P) 

RirJiter  and  Pick    H52c 

I)e(e<'ntioB  ;   Pro<Ts.«  of  it>nt  iiiuoii" at  liiitli  trmperature, 

with    tlllration.     (P)  K.-imx-l    03 

IVIence  of  the  Kealm  remilation  in  recard  to  inventions. 
l>ro*-e-^-s   III    manufacture,   etc..    relating   to    w?r 

liuTerial    '^HIJ 

Itrgiiniming.     »e  I'ngumniini;. 

Dehvdrating  .ipiianidis      <P1  Wood,  and  Air  Vtilltics  Co.     4.'iO 

(ruits   and    vifit.iWe' ;     .\piuinttus    for .     <P)  Air 

LtiUtits  <i. «03 

pulp,  paper,  iitat.  or  tlie  like.    Filter-  or  prcss-platt 

for (P)  Ma-ihinenbaii-.Anstalt  Humboldt  ..     i!i;4 

\tnasfc  and  the  like;  Filter  for .     (P)  Schmidt  iind 

Blechei 243 

Itrhydrators.    "Pi  Kobiuiiou.  and  Metallurgical  Jinsinccring 

and  IVk-oss  Corporal  ion I  -05 

IX'liinine  skins  with  sulphuric  mid      Baldcrston    747 

X-l)en>ethylocoileinc      Diels  and  Fl«<-hcr  I0;t2 

lienatnrant  lor  alcoliol ;   Wood  ali-ohol  as  a • 100 

Itenaturing  poUi-h  sUts  and  other  salts.     (P)  Isslelb 431 

i>ental    amalgam.     (P>  Davi»       S50 

i  eni.;nt5  ;   .Nbmufacturc  of .     (P)  Miller,  ami  Dental 

(-euicnt  i.'o 470 

iTment- ;    Physical  pmiierties  of .     Poelschke 001 

l>-nti-trY- :     .Maniifiicturc    ot    <Yindenf.it ion    jiroducts   from 
phenols  and  fornuldebvde.  and  their  appUuatiun  in 

• .     (P)  Kilertsen 1104 

Deodar  tree  wood  ;  Constitucntaol  volatile  oil  of  Indian . 

Boherts 1080    j 

J>e<Mli.  rising  residues  I'eoarated  fnim  elllaenls,  and  rcc<»vory 

ol  fat.    (P)  Wurl    100    I 

Iv-oxidislng  mild -.teel.  steel,  or  lAippei      (P)  K5nig  544.  «y4.  loflfl    i 

purposes;  -'Mloy  lor (Pi  Wagenniann  and  Welter     427 

Jieicirtment  of  Jlinerals  and  Metal-;    ^nggisted  (ormation  . 

ol 1017    1 

of  sdentiOc  and  in<l(tstri;il  research 1200    i 

Dephlcgrnating  and  ronden-iiig  arrangement  for  spirit  rectify-  I 

Ing    and  di-ttilliiiK  apparaiii-.     (P)  HUbner 433 

I)epnUri<cr ;     t'oUoblal   iiiauiianese  dioxide .     (P)  Ellin    547 

l>epi'Liri-ing  material;     .Manufacture  of  battery .     <P) 

Holmes,  and  Xaf ional  (arbon  Co 745 

Depulverihation  of  starch  and  the  like.     (P;  Dreesbach,  and 

(.'oni  Product-!  lieOnin^  Co 860    ■ 

I««iccating  apfaratu-      (P)  Merrill  and  others  822    | 

and   circiilaitng  air;     .Xpparatus  lor .     (P)  Orubb       _      ; 

and  Hifif^in-fim 1051    j 

a  fermented  fa;real  product.     ( P)  Frati7.ie 434r 

food  prodiif-l  - ;    Process  of .     (P)  Hauns   138 

gases  IntMided  to   lie  lifiuefled.     (P)  Cartler    1145 

li'inid!  ;      Process    ami    apiiaratus    for .     (P)  Mick 

and   Weifs    521 
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IVsiei-ator ;     Kleetrically   heated   vacuum .     Ilobcitaon 

and  SiJiinidt   127;: 

l>esiixyliydn'c«tcchiii-to;r;imcthyl  other.  Kyan  and  Walsh. .     ".''.It 
Destrtii-tor-lnniiuT-      (I'l  Primrose,   and    IVstnictor  Co...     Oil 

-ftimaccs;    Refuse .     (P)  l.cask    S26 

-lurnaees ;     Workin-j    and    construction    ot .    (F) 

.Maschimnliau-.Vnstalt    Humboldt     12;i» 

Deslructors;     Refuse (P)  Wallis    H30r 

Desulphurising   finely-divided   ores,     (IM  lUviglit     Rl  4 

hvdtocarlwns  such  as  vK-troUum  or  t  he  like.     ( P)  K^rgius, 

and  .\.-0.  f.  Pclnilcuinind 628 

oK's  etc.  (PlMever, and  Dwiulil  and  IJoyd  .Metallurgical 

Co 2<"X> 

..res;    Process  o( ,     (P)  Wierum,  and  Tho  Sulphur 

Syndicate 71;: 

Iiclroleum  by  means  of  nascent  hydrogen,     (P)  1)d  la 

Fresnayc  and  Suchy   •<■' 

Detergent  action  of  soaii.     Shorter fil'.i 

."X^ion  ;   Theorv  of ,     shorter  ami  l.lliiigmirf.h 202 

comixisition  lor  treating  raw  silk  and  lui.ved  .silk  and 

i-otton  giKids.     (Pi  Ockelumnn   0(10 

Detersive  agents;    Manuiacture  of •.    (P)  .Macphcr.ion 

and  Hcys ^•''2 

Detinning  :   Process  of- .    (P)  Von  Kligelgcn  and  others  30.'.r 

tin-plate    waste  by  means  of  sulphur  oxy-acids.     (P) 

lloseuthal 30  • 

till  scrap.     (P)  Phelps,  and  Phelps  Can  Co 1204 

Detonating    I'omposil ion.     (P)  Swopc     OS(t 

explosive  charges;    Couii»sitioii  for .     (P)  Kunge, 

and  liu  Pont  de  Xcmours  Powder  Co 32'.v 

Detonator  compositions;     llygrosiiipic   iimi>ert.les  of . 

Taylor  and  Cope    044 

Dilonators.     (P)  Rimgc,  and  l)u  Pont  dc  Nemours  Powder 

Co 800 

Preparation  of  damp-prcwf .    (P)  Hurkanl   !2:ic> 

The  sand  test  for  determining  the  .strength  of . 

Storm  and  (  one 1 1  "■- 

Detritus  ;  Filtrit  ion  process  for  separating from  liquids. 

(P)  Si-aite  and  Sons  Co 480r 

•■  Deutschland  "  ;    Cargo  of  the  submarine 120.'> 

Dcwaterers.     (P)  lioudwiii.  and  t^neral  Kngiueering  Co.  . .   llOIr 

Dextrin;     Manufacture  of   substitute  lor from  rotten 

potatoes.     Kscli    375 

Imm      starch;       Manufacture     of .     (P>  Uextrin- 

.\utomat  (5es o:i 

Dcxtrins;    .Manufacture  of .      (V)  Soc.  d'Kxploit .  des 

I'roc.  lioulard 117" 

Dextro.se;   Action  of  hvdiogen  sulpliide  on .     Schneider  10-Jii 

Conversion  of  starch  into .     (P)  .Sovereign  and  others    7r,ii- 

Formation   of — -by   act  inn   of   amylases  on  .soluble 

starch,     Sherman  and  Puuuett i07.'i 

:  hevulose  ratio  in  the  mangold.     Davis 374 

and  laivulose  ;    Test  (or  distinguishing .     Hall  and 

others   «4S 

Uole  of  atmospheric  oxygen   iu   oxidation   of by 

alkaline    permanganate.       Products   of   oxidation. 

WitKcinaiin 1 0(1 

Saccliariniefric  normal  weight  and  specillc  rotation  of 

.     Jackson 1120 

--llialkvlaminopropyl  alc<ibols  ;    -\r.vl  esters  ot as  local 

"  anresthetics,     (P)  Wildman  and  otiicrs 970 

Dialkylbarbituric  acids  and   ouininc  ;    Compounds  of . 

(P)  niehl  and  Merck 86Sr 

acids  and   quinine  ilerivatives ;    Preparation  of  ctim- 

imunds  of .     I P)  Merck      054 

Dialyeer  ;    A  simple  rapid .     2<eidle   »S(i 

Dialysis;    Temperature  effect  in .     Xeidle   88(> 

lllamines.  aromatic;    Preparation  of by  reduction  with 

a  solution  of  sulphur  in  alkali  sulphide.     C'obcnzl     100 

1 .3- Diamines  ;  Synthesis  of by  rcdurt  ion  ol  2-raercaptiO- 

6-oxypyrimidinc«.    .lohnsoii  and  .loycc lO:'. I 

4.4'-Dlainiiiodiarvlketones  and  their  ilerivatives;    Prepara- 
tion of .     (P)  liadische  .\iiiliii  uml  Soda  Fabr. 

:i53.  83(ir 
4.4'-Dlaminodiarylthiokctone«  and  their  derivatives;    Pre- 

paratkiii   of    X  substituted .     (P)  Jladischu 

Aniliu  und  Soda  Fabr 352,  S30r 

lilaininodiplienylureatctrasulphonic    acid ;      Preparation    of 

.     (P)  Mcister,  Lucius,  und  Briining 3(V 

3.3'-Diamino-4.4'-dihydroxyarsenobenzeuc  ;      Omiixjuiids  of 

with  r.ictalllc  salts,     Fhrlich  and    Karrer    ..       08 

Preparation    of ■     (P)  Poulenc  Fri^res     437 

l)iamiiiogIyc*'ro! ;   Synthesis  oi  optically  act  ivc  — — .   .\bder- 

halden  and  Eicliwald    1 178 

llianisidine  Blue,     See  under  Azo  dyestuOs. 

Dlanthraaulnonylene  dioxides ;    Manuiacture  of  • ,    (P) 

MelBter.  l/ucius,  u.  BiTlnlng  U5I 

Diantipyrylurea ;    Derivatives  and  physiological  properties 

of  symni, .    Ocittler HO 

Dlarylidobcnaxjuinones ;  Prejiaration  ol ,    (P)  Meinter, 

Lt|cius,  u.  Rruning    1214 

l)i-l-aryl-5-pyrazolouc8 ;    Preparation  of ,    (P)  Mcister, 

Lucius,  u.  KrOiiing    463; 
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l)i;ist»si' ;    rornwUlnliyil'' as  :i  IHoliilyiK' oi Wokcr. .    12«H 

preparations  ;    T'sc  oi' for  rcinovinp  dressings  fnmi 

text.ilOK,  ill  lilcurliiiiir,  ami  in  bread  iiiiiking.     I'ollalc     llil 

tjtka- :    I*!*  of in  estiniaiini?  sfarclt.     .Davis 2MS 

Diastases;      Aiiplication    of    liacterial to    tlie    textile 

industries.     (P)  ISoiilin  aiul  Kltront MC< 

Dinstat  ic  ait  ion  :    J'lieory  of .     Woker 1 2(1S 

lirmliii'ts;     Appiiiatiis  for   produeia;; .     (P)  Taka- 

miiie    M'M 

lirodiicls;    I'liiMnition  cj .     (P)  Tukamine  !>;!8 

liiatoniitp  frniii  .\ustriilift  tiS8 

l.:t-l)itjronioaiitlirHiiiiini>ne.    rilmaim  and  Eiser    1104 

l>ibrinno-o-tTes()iMil|ilioiieiilitli:iliin    as    indicator   for   deter- 
mination of  li\droBfii  ion  i-oncentnition  : 

Clark  and  l.iilis    '. .     nso 

Lnlis  ■tm\  flark    9S0 

DitinmiotliyiiK.lMiliilioneplithilein    as   imli«itor   for    color!- 
metric  detennimition  of  hydrogen  ions.     Clark  and 

1.tlb.s    DSO 

«i-l>ibroi«o-^-lolu.\  I'lbcujoif  arid;     Prejiariition   of  trans- 

forniatioii     imidiiets     of .     (P)  Cliem.     Fabr. 

(irifslipim-i;Ukln>n lun 

DichapelaluM  rnmotin'i.   Hook.;    Constituents  of TnO 

Dieliloroant  hnireiie  liexa-  and  oeto-clilorides ;    Preparation 

of .    (P)  .Meister,  I.mins,  uitd  Bninins 35:} 

Didiloroctliyleno  ;    .Action  of on  metals  in  presence  of 

utoistnre.     Sastry  1)4 

Jvmm.-IJicliloroethylene  ;    Proi)erties  of .     SastJy    450 

1.4-Diclilor<jiiaplitlial(iii> :    Preparation  of .    (P)  Meister, 

laicitis,  n.  Ilriiiiinij 107 

5.8-I)!cliloro-i-nrtroi!aiilitlialeup;    Preiiaration  of- -.     (P) 

liayer  iind  Co lOoo 

Dicyanodiamide  ;     Determination  of in  crude  calcinm 

cyanamlile.     Haiier   and    Kern    074 

Influence  of  admixed  water  on  tlie  formation  of 

from  crude  calcium  cycnamide.     Hager  and  Kern    S.ifi 

InjiiruMis  elVect  of on  lertilisins  action  ot  calcium 

cyanainiile.     Trunliiucr, 1074 

Kietliylamine  :    Preiiaration  oi .     (jarner  and   T.vrer. .     382 

Preparativin  of on  a  lartre  scale  in  ibe  lalKirat-ory. 

Price  and  others 147 

l-l)ictli\lamiiuipn»pyl-anisate  iiy<lrocidoride  as  local  auffis- 

'  tlietic.     (J")  Wildmiui  anil  others    1170 

l-DietJiylaininiipropN  l-cinnamatc     hydrochloride     as     local 

'  aniesthetic.     (]')  Wildniaii  and  others   079 

Dicthvlaniiiio!iroinl-p-toliiatc  hyihochloride  as  local  anres- 

thetic.     ( P)  Wildmaii  and  otliers    070 

Dietliyilmrbituric  acid  :    'titration  of -^ .     F.nell IPS! 

l>ietlivUjenz\  lamuic ;      Nitration     of .     Noeltinc     :uid 

Krctfczy     1  in:! 

Diffusing  meilia  ;    (.Opacity  of .     Hloch  ami  Ken^vick. .     ;iS5 

DiHiision  apparatus.     (P)  Stewart OOO 

pnieess.    (PI  Stewart    000 

of  solids.     Van  Orstiand  and  Dewey  (>:5fl 

Dijrester  lor    tibrous    material.     (P)  Tompkins    250 

for  the  inanufactnre  of  celliilose.     (P)  VoUz  8ohn....      17M 
plant  for  tile  preparation  of  cellulose  l>y  The  iudii'ect 

boUiug    process.     (P)  Morterud    17:i 

Dieitaiiu  ;     Phvsiolosical    evaluation    of    commercial . 

Koth  ". 070 

Digitalis,  fat  free  ;    Physiological  evaluation  of .     Koth     076 

group :     i.'hemical    constitution    and    piiarmacelogical 

action  of  substances  of  the .     Straub 1080 

seeds:      tthicosides    of and    their    decomposition 

products.     Kiliani    615 

standardisation.     Koth   076 

Dijlycines ;    Aromatic .      Friinkel  and  Bruckner    ....     5:iO 

9.IU-Dibalogenauthracene-j-iu(iiiosulphouic  acids  ;    Prepara- 
tion of .     (P)  Meister,  Lucius,  ii.  Briining   ..     021 

?»-Dihydro-1.2.2.'l'-anthr:'.quinoneazine.       Str:    Indanthrene 
under  .\nthnicene  ilyestulTs. 

l>ili.ydroxyacet-cne :    Colour   reactions  of .    Neuberg..     701 

I>ihydToxy3ntbTa*iuinore-:{.7-diiiuinoline.  Von  XienientoTvski 

and  Sncharda    ;554 

4.4'-Dihydroxy-3.3'-diaminoar.-'enobenzene :     Preparation   of 

mixtures    of     alkali     sjilts    of (P)  ^fei.ster. 

Lucius,    u.    P»riiniug    044r 

1.5-Dihydroxynaphthalcno.     Fisdiex  and  Kaner    1055 

I.(>-Dihydnix>'naphtha!enc.     l-lscher  and   Bauer      1055 

2.3-Uiliydroxytoluene.    and     the    nitro-derivatives    of     its     " 

methyl    ethers.     Majima  and  Okazaki    1007 

Di-indolyl :   Xew  derivatives  of .     Madehmg  and  Hager  1149 

2.S-Diketodihydrothionaphtheucs  :       Manufacture     of . 

(P)  StoUe 1213 

Diketopyrrolidine    derivatives;     Pt'eparation    of .    (P) 

Schering       439.  558 

2.7-Dimethox.vnaplithaIene.     Fischer  and  Kern   1054 

P-Dimethylaiuiuopheuylarsinic   acid;     Derivatives   of . 

(P)  Poulenc  Frcres 437 

Diinethylaminophoa.vldimethy1i.sopyraz(^lone ;    .Delicate  test 

for .     GugtiaUnelli  .  .^ 1271 


r.\oi. 
Dimctliylanilinc  ;    .\cllon  of  benzoic  acid  on .     Xcuud- 

iinger   4 1  r> 

2.2'-DimcthyM-l'-dianthraiiuinonyI ;     i*rfti«iration    of . 

Ullmatm  and   IJincer   r)0.> 

4.4'-Dimethyi-6.(i'-dichloro-7.7'-diacetaminoindigotiM ;      Pre- 
paration of- .     Dodinus    5:ii' 

Dimethyler>ihrcne :      New     methods     of     obtaining . 

(,)stromyslenskt    :t'Si> 

Dimethylphenylbcnzylammoniumdisulphonic    acid ;     Manu- 
facture of  a  zinc  salt  of for  discharge  printing. 

(P)  llohncr  uiid  Co 24* 

N  - 1  limet  hyl-(jc-tctrahvdro-rt-uaphthyIaininc  ;   f*reparatiou  oi 

.     Wascr 75:} 

1.2-Di-a-na)>hthyleMi;inc  :   Pmductiou  of from  a-mctliyl- 

naphthalene.     Friedmanii ;»5i> 

Dinitroalkyianiinobenzcnearsinic  acids  ;  Pr'^pwratioitof . 

(P)  lloehrniger  und  Sohne 070 

Dinitrobenzoyleneurea.    an    indicator    for    acidimetrj'    and 

alkalimetry  aud  for  detcrminUig  concentration  of 

hyiirogen  ions.     Bogert  and  Scatcliard 0  ti> 

2.6-Dinitrobenzyianiliuc  :    Some  deri\'atives  of .    Belch 

and  Ghaziiriun    884- 

Dinner  of  the  Society  ;    .Annual 800 

l>iolefines;     Prepanition    of from    hydroxy-compotinds 

and  acetylene.     (P)  Boiteau    617 

l>iorite  ;    Improving  Portlaml  cement  by  addition  of  finely 

ground .     (P)  Longan    *.     oi'.r. 

Dipiiouylaiuine  reaction  oi  la'viilosc  and  other  carbohydrates. 

ll;vdlberger loo 

-sulphuric  acid  reagent;    Prepanftion  of .    Tonius  I1S2 

and   vanadium   chloride;    Comiwund  of .     Mertes 

and  Fleck   1 10 

Diphenylchlorostibine  :    I'reparation  of from  triphenyl- 

stibine.     (iriittner  and  Wieniik    1  ;!** 

Biphcnylglyoxime  ;     Cse  of as  indicator  in  voluraetric 

det«n»unation  of  nickel  in  iron  ard  steel.     Kelley 

and  Conant    lOls 

Discharge  of  liquid  or  the  like  ;    Apjjaratus  for  keeping  a 

constant .     (P)  Danesi    1006 

Discliarje  printhig  :   ^Lunitactiire  of  a  zinc  salt  of  dimethyl- 

pheiiyibenzvlanimoniumdisulphonic    acid    for . 

(P)  Ilohner  und  Co 21S 

Discharging  coke  hoppers  and  the  like.     (P)  Duckliam....    lOOr 

Di>i''olKitus  aincimis',   F.atty  oil  from  liver  of .   Tsnjimoto  116:? 

Discoloration  in  substances  such  as  clay  ;  Method  of  nullifj'- 

ing .     (P)  Feldenheimer  and  Gee -iM} 

Disc;ises  ;     Industrial 4^<a 

Disinfectants.     (P)  Flemming   lis/ 

.Action  of on   pus.     Delbct    ]'.<.i 

Disinfecting  power  of in  rcl:'.ti"n  to  tiiejr  concen- 
tration.    tire,gersen    040 

l)i-iiifecting  agents.     (P)  Kngelmaim  and  others   32B 

jHiwer  of  iUsintectauts  in  relation  to  their  concentration. 

•  Jrcgersen fl4l> 

rooms  with  formaldcliytle  or  s;vliorkose  ;    llemoval  of 

noxious  vapours  after .     (P)  Sdioltz ll:?i> 

transjiort    casks    in    breweries    by    ultra-violet    lays. 

.Moufang 4.i2 

Disinfection;    Process  of .     (P)  Schweizerisches  Sernm- 

u.    Impfinstitut    Bern     04 1 

Disintegrating  cement  or  other  material;    Means  ior . 

(P)  Smallwood    6S I 

metal  articles  ;   Apparatus  for .     (P)  I)e  Back,  aud 

Goldschmidt  ])etinuing  Co 102'.i 

ores   and   other   materials;     Apparatus   for .     (P) 

Feust 122;: 

pitch  and  like  liard  materials.    (P)  .still   24s 

Disodiuni    diphenvldi.anilidoetliane  ;      Preiiaration    of -. 

(P)  Schleuk    S07 

Diaodium  diphenylethaue;  Preparation  of  • .    (P)ScIilenk    867 

IJisodium  hydrazomcthane ;  Preparation  ot .  (P)Schlenk    S67 

Dissociation  constants  -'f  weak  bases  ;  Determination  of . 

De  Roiiijen    7+ 

electrolytic;    Modification  of  theory  of .    He>Toth    254 

Dissolving  minerals  ;    Method  of .     (P)  Copau.\ 47 

stilts;    Process  for  continuously .      (P)  Schnitzler  47 

solid    substances;     .Apparatus    for    continuously . 

(P)  Eberhardt       104,  1 0^ 

Distearin  and  arsenic  aci-.I ;    Preparation  of  a  derivative  of 

.     (P)  Jlolfmaun-I-a  Eoche  und  Co 19* 

Distillates :     Preparation    of    intermediate    products   from 

hxdrocarbon  and  other .     (P)  Lewis  62S 

Distillation  of  acetic  acid  and  the  like;    Process  for . 

(P)  Brauer,  and  Cheni.  Fabr.  firiinaii  Landshoff  u. 

Meyer    1050 

of  alcoliolic  and  similar  liquids  :    Multiple-effect . 

(P)  Barbet  et  Fils  et  Cie 1172 

apjxiratns  : 

(P)  .Anderson  aud  Meikle 6S1 

(P)  Buchert  29.^ 

(P)  Snelling 828 

apittratus  ;    Continuous  — — .    (P)  Hoddick  and  Hothe    352 
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r\i:.r. 

\i   anil    txiiivleuMnj;   amnge- 

il')  Hiibnrr      433 

-  bv .     tl**  'niKuiius  ami 

; 6i« 

;U.     (P)  Iktwanls,  and  Tldr  Water  OiKVi.     349 

uV.-tnn.  e-i      (PI  Aarts Uij4 

It  a  rflatively  lnw  triiipern- 

.tucli«»ii  oi  AinmituiA  by . 

-    ,  viIht  lies 52t> 

-xvits   sult^lani-rs ;     >'uriia(.'« 

ve .     (P)  WelUiiinoii    ..   1006 

' HIS  ?til»*ljiiu*es  :    Retorts  Jor 

\     Ik!      lOOCr 

of  ct«al ;     Low-temi-eratiire .     (P)  Eulm    1255 

of  coal  fur  iiianiilacture  of  it»s.     (P)  Pinet  and  Debout       33 

of  crude  oil-".     (P)  Rosj  and  SilKifleld  2118 

H&sk  ;    New  Iv>rm  of .     Earl  oi  llerkeley  709 

of  formic  acid,   acetic  acid,  ami   like  volatile  acids; 

Process  for .     (P)  them.  Fal>r.  (iriliuiu 635 

fractional;       Process     and     apiiaratHs     for .     (P) 

KosauofT  345f 

frmctional;    ThemK>dynaniii-s  and .     t'lienard   293 

i:ase^.     Set  umlrr  liases. 

of  tteavy  oiU,  oil  residues,  and  bitiinieii'^.     (P>  Hall  91(1,  919 
of  bydrv>carlioius.     (Pi  Hennebutte.  and  Soc.  des  Com- 
bust ibles  Ind 246r 

of    hydrxicorbons ;     Api>aratiis    lor .     (P)  Beiiholl 

and  Jensen    114" 

of  hvdn>carl<.ins ;    Improvlnn  the  products  obtained  by 

destructive .     (P)  Allgem.  ties.  I.  t'heni.  Jnd.  349r 

of  liBTiite  at    various  temperatures;     Results  of . 

Xaumann 529 

of  liquids.     <!•)  Thorssell 1253r 

of  mineral  oils:    .Apparatus  for .    (P)  Luckman..     413 

of  oils.     (P)  Herlier    7:10 

of  oils;    .\iinaratus  for .     (P)  Koss  and  ^chofleld  1255r 

of  orKanic  cx>mpounds.     (P)  Scidupper 594 

of    petroleum.     (P)  Stewart,    and    Union    Oil    Co.    of 

California   104 

of  petroleum  and  tlie  like.     (P)  Smith 888 

ol  petroleum  and  other  liquids;    .\pparatus  for . 

(P)  Burlesi.n  ami  Prutiman    826 

of  petiuleuni  under  pressure.     Br(x>ks  102 

of  petroleum,  tar.  or  other  substances  under  vacuum  ; 

-Apparatus  for .     (P)  Steinschneider  and  others  919r 

Process    of .     (P)  Snelling     828 

products  fmm  «ial  ami  other  solid  carbonaceous  material 

of  vegetable  ori^n  ;    Manufacture  of  liquid  organic 

com^unds  from .    (P)  Bergius      

and  rectification  ol  wines  and  fermented  musts,  methyl 

alcohol,  etc. :    .Apparatus  for  continuous .     (P) 

Barbet  et  Fils  et  Cie 1172  ■ 

of  resinous  wood  ;    RedLst illation  of  products  of  destruc- 
tive  .     (P)  Chase   and   others    104,  104 

retorts;     Cliareini:   means   for — ■ — .     (P)  Heiderich 528r 

ol  sewage  and  tiie  like  ;   .Apparatus  for  destructive . 

(P)  Meniies  and  others    434 

of  shale  or  ci>al  for  production  of  rnl  or  illuminating  gas  ; 

Apparatua  for .     (P)  Fell  626 

of  tar.  mineral  oils,  or  oils  and  fats ;  C^nnbinatlon  of  two 

stilU   for-^.     (P)  Krickliuhn    3.52 

of  tar  and  similar  sulwlances.     (P)  Leinveber '.159 

of  volatile  pnjdui-ts  by  multiple  elfect.     (P>  Gazagne..     591 
of    water;     Apparatus    for .     (P)  S<ic,    d'Kxploit. 

Proc.  Evap.  Systi^me  Prache  et  Bouillon  67 

of   woo<l ;     Apparatus   for .     (P)  Spurlock    919 

of  wood;     Ilestnictive .     (P)  Dormon    626 

of  wood  ;    Recovery  of  oil  and  other  products  formed 

diuing  the  destructive .     (P)  Hanson    349 

l>i~l  iUed  waters  ;   Alterat  ion  in  colour  of  — — .     Guyot 196 

J>i;t illeries  :     Ap|taratus   f(-'r  exiiausting   inateri;i]s   in . 

(P)  lUlsin    122<)f 

beetroot  ;    I'se  of  ciiler  apples  in .     Saillard 321 

Preservation    of     |)otatoes     for .     (P)  Verein    der 

Spiritusfabrikanten  in  Deutscldand   192 

taken  over  by  the  Government   269 

iJistillers'  wash  :    Manulacture  of  nitrogen  compounds  from 

.     (P)  Kochandoerfer 270 

UUtillery  Mop;    Kecr>very  ol  by-products  from .     (P) 

Aon  I.a5ilo(fy      64S,  975 

Dlthlonates,  sulphides,   ami   thiosuiphates ;     Aiial>'sis  of  n 

mixture  t'f  alkali — — .     Muller   252 
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2.3-Ditliio»ulphindeue.     Mannessier    

Diriiine  ;    Con"lltutlf>D  of .    lyevene  and  Senior 

Dlvlnyl :    New   metliods  of  obtalrdng .     Ostromyslcnski 

I>jk>tuite  ;    Shaft  funiace^  or  kilns  for  bundng  or  calcining 
.     ( P)  Magis    690, 

Dough;  Preparation  for  the  treatment  of .     (P)  Reming- 
ton   

Dreasings  from  textiles  ; 
removing . 

Dreuler  tunnel  oven  :    Ihvelopment  of  the  • 

Dressier 

Driers;    Action  of on  ohve  oil.     JIackcy  and  Ingle.. 

iMtection  of  resin  in .     Bongliton 

Drinks,  madicatwl ;    Analyils  of .    St.  John    


I'se  of  diastase  preparations  for 
PolUk 

-since  1911. 


594 
043 
380 

737 

485    I 
419 

539 

454    ' 
368 

08 


r.iGK 

Drugs;     Manufacture  of in  Japan    37,  'Mu 

Process  of  iiitit>ducing  iron  into .    (Pi  Marsli 43:> 

SoUnaceiMLs  • fnmi    Afrii-a       TUB 

South  .African "I'S 

I'rvers  • 

(Pi  Althousc    1208 

(PI  Huskicwici    916 

(I'l  (;r»nilmuer    241 

(P)  H«rrl>..n    881.  liO'.ir 

(P)  llctlicriugton    459 

(P)  Kobhink    1145 

(P)  Mcver 1052 

(P)  Stcliliii  294 

(P)  Wendell       915,  91...  015 

Centrtfiiijal .     (P)  .Anderson  and  others     345/* 

for  grain  and  similar  granular  material.     (P)  Filrmeycr    344 

lor  macnroni  and  the  like.     (P)  .Allwrto  729 

Vacuum .     (P)  Allen  and  Mitchell      241 

Drying    agents:     Eftlciency    of    calcium    chloride,    sodium 

hydroxide,     and     iwtassium     hydroxide     as . 

Baxter  anil  starkweather 1181 

air;    .Apparatus  for .     (P)  A"»n  Calcar  and  others  326r 

air    in    enclosed    or    partly    enclosed    chambers.     (P) 

Roach-Ctiming 591) 

air  for  metallurgical  uses.     (P)  Cheni.  Fabr.  Griesheiui- 

Klektron  3KV 

air;    Method  for .     (P)  Carrier,  and  Buffalo  Forge 

Co 450 

aUmentary   iiaste  ;    Apparatus  lor .     (P)  Guano..     325 

apparatus  : 

(P)  Adlof   951 

(P)  .Amiuanu  881  r 

(P)  liaU-s   244r 

(P)  Bartholomew,  and  Troy  Laundry  Machinery 

Co 915 

(P)  Benjamin    4.S9 

(P)  Coleman    891r 

(P)  Disdier 881r 

(P)  ICbcl  822 

(P)  Kleinschmidt    62:i 

(P)  -Miirlow.  and  Pulsometer  Eni^eerlng  Co...   1096 

(P)  Strobiind    •.   1145 

Apparatus   employing  steam    Iwth   for   motive    power 

and    for .     (P)  Xuttall    303 

apiiaratus  for  grain.     (P)  Djandiery  and  Shapow 681 

apparatus  for  liquids.     (P)  Mader 344 

npiwratiis  for  iiaper,  cellulose,  and  other  materials.    (P) 

Lyclie   41 

apparatus:     SImft .    (P)  JSger    164 

bricks,  artillcial  stone,  and  ores  by  hot  waste  gases  and 

hot   air:     .Apparatus  for .     (P)  Witte    1157 

in  the  chemical  imlustry  :    Rational .     Dinnendahl  109.) 

colloidal  substances.     (P)  Bradsliaw   60 

copra;    .Mailune  for .     (P)  McChesney  1024 

cream,  whole  milk,  or  skimmed  milk  ;    Process  of . 

(P)  (icre,  and  Merrell-Soiile  Co 903 

cylinder  : 

(P)  Dodge    102 

(P)  White 916 

device:     Vacuum especially  for  coils  of  electrical 

machinery  and  apparatus.     (P)  Ualfely  et  Cie...     547 
drums  • 

(P)  Haas  Ges 522 

(P)  Schmidt  und  Blecher 521 

drums  ;   Preventing  adhesion  of  material  to  feed  shoots 

of .     (P)  Kochen    164 

edible     pastes ;      Process    of .     (P)  Gammet,    and 

Clev'dand  Macaroni  Co 65i> 

(lectricnl  conductors.     (P)  Hurley  and  O'Shea    120 

and   enriching   phosphate  material  and  the  like.     (P) 

Harr  and  others   61 

expl'isives    and    analogous    substances ;     Proc.ess    and 

apijaratiis    for .     (P)  Du    Pont    de    Nemours 

Powder  Co 618 

and  extrac-ting  apparatus  for  analysis.     (P)  Seidenberg    200 

and  extracting  jirocess.     (P)  Banks     1061 

fabrics:     Apparatus  for .     (P)  Hopewell    747r 

fuel:    Appariitus  for .     (P)  llerinansen,  end  San- 
dusky Portland  Cement  Co 461 

gas:    .Apparatus  for .     (P)  Brassert   343 

by  hot  air  circulation  ;    Process  and  apparatus  for . 

(P)  Harris    241.  345r 

kilns  : 

(P)  Harley  and  Merritt    1000 

(PI  Oldlleld   954 

liquid  materl.ils  ;    Apparatus  for .   (P)  Sleeper,  and 

Buffalo  Foundry  and  Machine  C!o 623 

liquid    materials ;     Method   of .    (P)  Sleeper,    and 

Buffalo   Foundry  and  Machine  Co 623 

liquids  : 

(P)  .lohnson  and  others   1208 

(P)  .Mick  and  AVeIss    521 

liquids;    Ai)i>aratus  for ; 

(P)  .lolinson  and  others   1208 

(PI  Sleeper,  and  Buffalo  Foundry  and  Machine  Co.     623 

(Pj  .Mick  anl  Weiss    521 

machines.     ( P)  Simon  521 

machines  for  fabrics.     (P)  Altsop  apd  others 1105 

machines  ;    Rotary .     (P)  Liquid   I'uriHcatlon  Co., 

and  Seymour 623 

material  in  sacks  and  the  like.     (P)  Dinesen  915 

mechanism.    (P)  MacUiud  and  Martin 916 
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P.WiE 

Drying — con' 

mecliniiisin  ;   Viipoui-itmoviri).'  apparatus  (or .    (P) 

Alackliiul  uud  others P16r 

moist  fuels  by  aUditifii  ot  tinickliiue.     (I*)  Scluniausky    827 

ovens;    Automatic  re-j^ulatkm  ot  temperature  cf . 

(I')  Laisilc 241 

liaper :    Process  iiI ■.     (P)  Tompkins   629 

photoprapliii'  paper:?,  tilni  supports,  ete.    (P)  Cossitt  and 

otiicrs     386,  035 

pliotograpliie  plates,  films,  anil  tlie  like.    (P)  Uommel     199 
plant.    (P)  Keuney,    ami    Underfeed    Stoker    Co.    of 

America    459 

process.     ( P)  Tlanks 881 

pulp;  Process  of .     (P)  Rivers,  ami  Universal  Fibre 

Co 533 

residues  separntetl  frf>m  ettluents.  and  recoverv  of  fat. 

(P)  Wurl    196 

nM)ms.     (P)  l.ippert,  and  Wcnborne-Karpen  I>r>'er  Co.     729 
rooms  for  varnish,  enamel,  etc.     (P)  Reliance  Drying 

Room   Co 93:3 

>ewage  sludae  and  the  like;    A-pparatus  for .     (P) 

iiromet  and  others    556r 

siccative     coatings.     (P)  tJrosvcnor,     and     Wenborne- 

Karpen  Dryer  Co 853 

and  sterilising  air.     (P)  V.in  Calcar  and  others 1270 

substances  containing  water.     (P)  Stcenstrup   ..  521,    lOOOr 

substances  ;  Process  for .     (P)  Stroband     1145 

texti'e  fabrics,   paper,  autl  other   materials  of  a  con- 
tinuous character ;  Means  for .     (P)  Beaumont 

and  Burt   923 

threads,  bands,  or  tubes  of  plastic  substances  ;    Appar- 
atus  for .     ( P)  Claessen 40 

vap<Hir  ;    .\pparatus  for particularly  in  connection 

with    benzol    and    other    stills.    (P)  Mitchell   and 

Morfcy    1103 

vegetable   materials.     ( P)  Brune    1253 

\egetAble  substAuces,  such  as  oil  seed,  and  particularly 

copra.     (P)  Andersen    ".     609 

Du-t  from  air  or  other  sases  ;  Apparatus  for  separating . 

(?)  Zeitzer  Etsengiesserei  H.  Maschinenbau-A.-G.. .  243 
from  air  or  gases  :  .-Vpparatus  for  separating  and  col- 
lecting  .     (P)  Dod,  and  Imperia  Co 821 

from    air;     Separation    of .     (P)  Xewhouse,    and 

Allis-Chalniers  Manufacturing  Co 294 

collectors;      Furnace .     (P)  Wedge     522 

from  hot  gases;    Removing .     (P)  Duckham   ....     625 

Method  of  firing  with .     (P)  Robert  and  Irinyi..     526 

problems  ;    Solution  of by  electrical  precipitation. 

Bradley 30 

Production    of from    fiisible    organic    substances. 

(P)  Fohr  and  Kleinschmidt 412 

-separating     and     steam-generating     apparatus.    (P) 

Seaman 739 

separator    for    i!ranular    materials.     (P)  Robinson   and 

Son,  an<l  others    1252 

Transport  of  lUJiterial  in  the  form  of .     Cloud    ....         7 

Dusts  applicable  for  strmc-dusting  in  coal  mines  ;    Effects 

of  inhaling .     Haldane     67 

Dutch  chemical  industr\"  ;    Condition  of at  beginning 

of  1916    619 

coal-tar   colour  industry;     Proposed   founding  of 619 

Dyebath,  acid-  ;  Theory  of  the .     Fort 304 

Dye  vats.     (P)  Klnge  357r 

Dyeing  and  analogous  jirocesses  ;   Machinery  for  use  in . 

(P)  Seeley     174 

apparatus : 

<P)  Hart 115:3 

(P)  Hey,  and  Vacuum  Dyeing  Machine  Co.  ..   :i57.  1153 
(P)  Inman.  and   Psiirski  Dveing  Machine  Co...    251r 

(P)  Ross  1216 

(P)  Tra.  V 534 

(P)  Traver,  and  Franklin  Process  Co 11.5:J 

(P)  Whitehead  and  Farrar 466 

Apparatus  for  shifting  hanks  of  yarn  in .     (P)  Hahnl216r 

apparatus  for  yarn.     (P)  Fearon  and  Fox   630 

artificial    leather,     (P)  Weeber    834 

virtiflcial  silk,     (P)  Chem,   Fabr,   Griesheim-Elektron . .    304r 

I'lack  on  half-silk  and  silk,     Schweitzer   465 

I'lack on  tussah  silk.     Sen   1106 

chrome  dyestuffs  ;    Reserve  style  cf .     (P)  Durand 

Huguenin  A.-G 1151 

Avith  chromium  compounds  of  azo  dyestuffs  containing 
groups  capable  of  being  chromed.     (P)  Soc.  ofChem. 

Ind.  in  Basle 1255 

dead  or  living  hairs,  furs,  feathers,  or  the  like.    (P) 

Fresenius  and    Ziramer     834    1057 

fabrics.     (P)  Bakelitc  Ges 734 

fabrics,    etc.    (P)  Bradford    Dyers'    Association,    and 

Wdkinson  lOlOr 

fabncs,  etc. ;    Apparatus  for : 

(P)  Bradford  Dyers'  Association,  and  Wilkinson  lOlOr 

(P)  Quick 1010 

labrics ;     Jigger  for .     (P)  Quick     251 

i.abncs  ;    Machine  for .     (P)  Lewis  and  Sayles 251 

of  faded  garments.     Whittaker   41 

fibrous    materials.     (P)  Dvson     961 

hairs,  furs,  etc.     (P)  Meister.   Lucius,  und  Briining. .   1257 

lianks ;    Machines  for .    (P)  Sellers    597 

■vrith     insoluble     dyestuffs    or    leuco-compounds.     (P) 

Wedekiud  und  Co 1 153r 
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961r 
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687 

735r 


_  P.\OE 

Dyeing — cent. 

leather,  silk,  cotton,  wood,  and  paper.     (P)  Fresenius 

and  iCimmer 1257 

machines  ; 

(P)  Booth,  and  Psarski  Dyciiii;  Machine  Co...  687r 
(P)  Inman,  and  Psarski  l)vciii«  .Machine  Co...  G»7r 
(P)  Klauder-Weldon    Dyeing    .Machine   Co.,    and 

lienosch      466r,  1010.  1010 

(P)  Matos 

(P)  Milnes,  and  Simplex  Patent  Dyeing  Machine 

Co 

(P)  Sehlbach   '..'.'.'.'. 

(P)  Williams,     ami     Klauder-Weldon      Dyeing 

Machine  Co 1 153 

machines  ;   (iuard  for  use  with  yarn .    (P)  Crayton 

and  Shaw 924 

machines;      Hank .     (P)  Farrar    and     Whitehe.-id     466 

machines ;    Pack .     Smith     630 

machine    for    yarn.     (P)  Schlumpf,    and    Kiederbilin- 

steiner  Maschinenfabr 

with  naphthazarin  derivatives.    (?)  .Soc.  Chem.  Imi.' in 

Basle  

pelts,  hairs,  feathers,  etc.    (P)  Chem.  Fabr!  Griesheim- 
Elektron        

Process  of : 

(?)  Hcidenreich,  and  Synthetic  Patents  Co. 

(?)  Lodge  and  others      687    687r 

(?)  Smith  and  others  1153 

process;    Theory  of  the .     Pleitfer  and  Wittka' !!     597 

properties  of  wool  and  silk ;    Effect  of  certain  agencies 

upon  the .     Fort 833 

Rapid  methods  of .     Tagliani ' " "     687 

of  raw  goods,     (P)  Chem,   Fabr.  Coswig-Anhalt.    ..         357 

rugs  and  Uke  articles.    (?)  Olson  1107 

silk  ;    Manufacture  of  a  substitute  for  sericin  soap  for 

use  in .     (?)  Gebr,  Schmid 734,  lOlOr 

silk  by  means  of  a  foam  bath  ; 

(?)  Schmid  and  Gross    

(?)  Gebr.  Schmid      630 

and  sizing:    Method  of ,    (?)  Aisen 

skins,  hairs,  etc.     (?)  .\ct,-Ges,  f,   Aniliiifaht.    . 
skins,    hair,    feathers,    etc.     (?)  Meister,     Lucius,     i 

Bruning    597 

sticks  ;    Apparatus  for  changing  position  of  hanks  of 

yarn    on .      (?)  Schlumpf,    and    Xiederlahn- 

steiner  Maschinenfabr 883r 

with  sulphur  dyestuffs  ;    Process  of  making  pastes  for 

.    (?)  Voetter    11.53, 

te.\tile   materials;     Apparatus  for .     (?)  Craig    ..     834 

textile    materials:     Machines    for .     (?)  Larivei       1010 

Use  of  naphthenic  acid  in .     Radchtfe  and  Pollitt . .     697 

values  of  some  natural  Indian  dyestuffs.     Srivastava..     961 

with  vat  colours.     (?)  Wedekind  und  Co 4J9.  413 

Vat-dyestutf    compounds    for .     (?)  Uiinsk.v,    and' 

Wedekind  und  Co | 535  r 

wool  and  other  fibrous  materials ;    Mactiines  for         . 

(?)  Whitaker get 

wool  with  sulphur  colours.     Sen "   1107 

yarn  with  vat  dyestuffs.    (P)  Badische  Anilin  u.  Soda 

Fabr §34 

Dyeings  fast  to  rubbing  ;   Production  of \vlth  ice  colours 

from    2.3-hydroxynaphthoic    acid    arylides.       (P) 

Chem.  Fabr.  tiriesheim-Elektron    ..,,". 1095 

Production  of  fast .     (?)  Soc.  Chem.  Ind.  in  Ba'sie    419 

Production  of  fast with  azo  dyestuffs.    (?)  Chem. 

Fabr.    Griesheim-Elektron     888 

Production  of  sulphuric  acid   in  Sulphur  Black •. 

Zanker  and  We.vrich  687 

with  vat  and  mordant  dyestuffs  ;    Production  of  fast 

mixed ,     (?)  Wedekind  und  Co 420 

on  vegetable  fibres  ;   Production  of .    (?)  Badische 

Anilin  u.  Soda  Fabr 420 

Dyestuff  census  of  United  States   120-' 

industry;      Patent     laws    and    the in     England. 

Ehrhardt    1249 

industry  ;     Swiss !!!.'!!  1^48 

industry  in  United  States  ;  Bill  for  protection  of  the -^^^    "37 

of  kermes.     Dimroth  and  Fick    830 

from    thiodiphenylamine  ;      Preparation    of    a by 

oxidation.     Pesci    415 

Dyestuffs;  Absorption  of by  charcoal  and  silica.    Kuecht 

and  Hibbert    100s 

acidaniUne  ;  .\nti-coagulatingactionof on  proteins. 

Hollande 860 

Adsorption  of by  colloidal  clay.  etc.     Rohland..     685 

from  aminodiethylbenzy-lamines.    Jfoelting  and  Kregczy  1103 

from  aminophenylarsinic  acid.     Noelting 1104 

Changes  in  import  duties  on in  the  United  States 

885,  1055 
clirome  :    Reserve-style  of  printing  or  dyeing .     (P) 

Durand  und  Huguenin  A.-G 1154 

containing  selenium  or  tellurium  ;    Preparation  of . 

(?)  Von  Wassermann  and  Wassermann . . . .  107,  171 
derived  from  phenanthraquinone.  Mukherjee  andWatson  830 
Distinction  between  natural  and  synthetic based  on 

electrical  conductivity.    Ctdopin  and  Wassiljewa . .     530 

Exliibition  of at  Annual  Meeting 814 

on  the  fibre  :    Preparations  useful  in  the  Production  of 

.     (?)  Chem.  Fabr.  Griesheim-Elektron     304,  961r 

Fixation  of on  tissues.     Skraup  1153 

imported  by  United  States  in  fiscal  year  1913 — 1914  ; 

Summary  01  the  most  important 1202 
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I>^l^iuff<     •■.-.' 

I  ii  ,  aiHl  Wray   1  loi 

\,.i-t   fiTiiR'nI;il)nn.     Somofcyi   ..  1070 

.:.5<>lul>;c  .  •■  Mf.|Wii>i.ins  ai In  water. 

(P>  Ri                        11.  SikU  Kabr 4 HI 

ri    ,l.,i..iii  •     <>i  37,  !M(i 

aHtl  U»»tK'^>n  l*rT>r*^s  i'o.   . .  748 
—  iiiilitfi-rviit  to  i^opper.     (1») 

I'msle      >>Si.  1104 

vflluKw-ool .   (P)Melster, 

asr 

I  ln\H>i ,    (P)  Titrkln 40,1/' 

i,„,nl.  .1.  n!  tast  iiiixr<l  ilveinip  with  vat 

.1                           — .     (P)  WwUkiuil  iiml  Co 42U 

!    ill-  -rH-s;     ^ItmiiKu'tiire   of   \'at . 

mil  S.mI:i  Knbr llTilr 

iliip  of  sonic .     Snv»st*v»  '.'(11 

'~  ill  il'f  I'littnl  S.iatos 7."il 

.*;i.l  piiariuai^tlosioiil  <tiuli*»^  «>n  fiit-#>lutiie 

xtiaiit  aii'I  llcnci-i I«,'>5 

:  t\I«<rt  of tnmi  >\vitxfrlxtnl    107 

Ktimr    ". .  Oao 

■■>'>^  oi    iimkiiit!  tliirliriirri  lor fn>iii 

-   ■.^iiiii'.  or  tnitfui-niitli.     (P>  Beer  aiKl  Klein  iOli 

liimiioii  "I  s«>lutio«s  oi .     saeher 10S4 

\iit:    UlrwtanK  niulti-iTiloiire<l  ijooiU  <lye<l  with 

(P)  »;r»t 419 

\»t ;    Hveiiig  \-:u-u  with .     (!')  Ilaihiu-he  .\iiiliii  ii. 

SthU  Fatir 834 

^at  ;    Maniifaclnrv  !•! ; 

•  V>  Kiolix'he  .\niHn  iiiul  Suila  Fabrili  ..     1214.  I2U 
I  Pi  Kalh :!.•!  I 

♦  I''   Mrj-l-r.   Lucius.  11,  Uritllilll!    1214 

vat;   ^1  oi of  naphthalem-  serie*.     (P) 

11  ;i  il'nl  -^iila  Falir I  l,'>lf 

vat;    I  .         1 lor  <lvriiii;  atiil  iirintiii);.     (!•) 

lljii.~>> .  -nil  Wetlekiiiil  ilinl  <'o 53jr 

\at :      Pr»-iianiti*n(s    iptiii    nuiiKiiie .     <P)  Meist«r, 

LiK-iu-.  u.  Bruniiic 535f 

\at ;   Proces.s  lor  <lyeiu«  with .    (Pi  Wetiekiml  nnil 

lo 4I!I.   4l!l 

vat;    I^rtMlurtiufi  oi  last  luisceU  vlyeiii'js  with  iiiortlaiit 

<l>»»tii1-i  anil .     (P)  Weilekin.)  imil  Co 420 

tor     wool:      ISrtiwii .     <P)  Meister,     LtH'iiis.     iiiid 

Bru.iiri-       12iG 

lor  W'-  Hire  ui  yellow  ,     (P)  Itadiiiebe 

.\'  Falir sr.j 

from    .\  (P)  Sninerville    Oflo 

Iljlpibel  No.  3,  a  ijerinitlctl  e.vplosive   055 

lOTjoliel  No.  4.  a  [leruiitfetl  cxplo.-ive   floj 

Py«pi»8iuni  from  Braziliaii  inoiiazite  saiiil ;    :<epar,ttioii  of 

.     James  aud  tirant   253 


i.a^*'  ray  ;    Fatty  oil  iroiu  liver  of .     Tsujiiuoti* 1 103 

Eartli,  liUlers' ;  Fuel  criiitaiiiins  s]ieiit .     (P>  Sulzlienter     ri20 

tartbenware  .irlii-ies  ;    l^paration  of  ^ti]i>  for  ca^iag . 

(F)  Kirk 12ti2 

tioHi«s,     Tni-s  and    >tanw:ay    .'i3i) 

■olouTs ;     liMwn .      AiUlerlev     841 

Iilters  for  prefwratSjii  of  iioii-ali-oliidic  U-vtrapes  from 

uinea  and   fruit  juire-. :    Treatment   of .     (P) 

•iebr.  5ieyl«.th 801 

Pfvductiou  of  a  oiatins  of  metallic  upiiearaiiec  on , 

(P>  LiiKlner  uml  Co 842 

1-^rths,  metalliferous:    .Apfiarutus  for  re*-overy  of  precious 

metah  fmin .     (P)  lUui.sev  80.") 

rare:    Ccbaltlcyaiiides  of ,     James  and  Willanil,.     ',t2,'i 

rare:    IMreet  sepantion  of  ijcaiidiiiui  frvni  other . 

(Pi  .-Speter       '.127,  '.127 

rare:     ^' ........  yf  cumpounds  of .     (Pj  Ccbr. 

:?i. 47 

rare  ;  >i  liiiUiIy  refractory  ceramic  ohjecti* 

wiiM    .         ..h.;  of  the  most   refrartorj- .     (P) 

Uerzield   .■>41 

rare;   Phy.-'i'iloKicril  actions  of  the .     fktehni 32.7 

rare  :     Pro'lu'^ion    of    incaude-cence    light    from .  , 

(P)  .Jatilx'rt    247 

Kare :    priirrcss   if  the  Itritish  iiidostrj'  during  the 

war      Jolui.stone 81 1.  1040 

rare;      Separation    of    the sivim:    more    wlnblc 

double  sulpliates,  from   Itraziliiiii   moiiazite  sand. 

James  and  (irant  253 

J5a»i  dc  JarelU;    ryuMtl  pro>liicl  which  yieldh when  ilLi- 

solve'l  in   H  Iter.     Uoiinaud      6(11,  !l04r 

EUiiiite  Mubtttitutes  froTii  'cast;    Prepii ration  of .     (P) 

BlUcher  and  Kraii-e    I:i0 

Hcu'.-Uimi  machine  ffir  exlrai-tinji  cssiriiird  oils  from  Htru» 

fruits.     (P;  ItrivfT 383 

FdlUe  Ut  complex  :    Protc««  of  maklnir  nii .     (P)  Ellin    550    ' 

latii:     HeDnir-  '—\-    •' riLseil  fats  for  producing .  ' 

(P)  Wilt  .    042 

jrastes  .     Pr  '  ing — — .     (P)  Oainniol,    and 

(J|.;Vvlana  ,.ij'.  ji'Jiu  i.'o .  050 


TkUK 

Education;    Chemical .     Caveu    Ill'i 

Kdiicatlonal  effect  of  chemic;il  enterprises.     ItaekelaTHl    ..     28'.^ 
Kllliicuts  ;    Drying  and  deo<loristug  residues  scjkiralexl  from 

and  recovery  of  fat.     (P)  Wurl i'.nv 

from  glue  and  artificial  manure  works  ;    Pnritlcaljoti  t>t 

— — .     Patck    .■■•■"•:> 

Cse  of  gaseous  chlorine  lor  sterilislug .     S^inilaciw     0.'>i> 

Kgs  product  ;    I'rciuration  of  a  iiowdered .   (P)  Contanl 

and  liockcr    J270 

subsiitme;      Manul'acturt!     ol .     (P)  Kelae>     aud 

of  hers   05i> 

volk  ;   (.'oiuposit  ion  of  ccphalin  friim .     Jrfvciic  iMd 

West  435 

\ oik  substitute;    Manufacture  of .     (P)  MosktwHa 

Mor  w  f  ia 4 12,'< 

ligL's ;     Denaturing   of for   tjiimeries.     Kogiu-s    l)3i 

PrejKiration  of  fmzen  and  drieil .     Pcimiii'Jon  and 

others    (''4;> 

Preserviuion  of : 

(P)  lieniiett,  and  Sterilized  Kgg  Co 1I2S 

(PI  lleiider«on,  and   Yesterlaid  iigg  Co ««l 

Egypt;     Datum  A'fnimvin'nm   from VoiV 

Eo'ptian   .Sofiui.icwr  ;     .\lk..  o"..'*s  of  <4i>iue  • .     Hughes. ,     ".m.** 

Elastic    material;     .^lanufacture   u. and   of   tyres   and 

other  olijc-ts  therefrom.     (P)  Barrii-elli 2«6,  l''.. 

Elderlierrv    wine:      Manuiacture    and    pmiHTties    of . 

-Maue :i7i. 

Electric    acci'mulator    pLites ;     .\ctive    material    for . 

(P)  t<oc.  Ind.  de  r.\cciimnlatcur  Alcaliu   .^ 008 

acnunulator  :    Itieory   of  the  lead .     IVry    1 1  In 

iipparitus:     Vuixinr pmdiicing    u!tr:i-\ioVt    rays. 

(P)  ncwitt .  and  Cooper  Hewitt  Electrii-  -'^o 1  l(i2 

arc;    Consniuptinn  of  c.-vrlaon  in  the .     'fife  auodd 

loss.     Diitiield  and  Waller  247 

an- :  Decomposition  of  org:vnic  liipiids  by  the .  Tare- 

zvniski     KR'> 

arc  lamp  electrodes: 

(P)  IKiet«li  .md  t^nradtv {128r 

(P)  Myk) 731 

(P)  Watzl.  and  National  Cjirbon  (<i :!.'» 

arc  laiupR  with  clcctnides  of  highly  refractory  raetab, 

especially  tuugstcii.     (P)  Allgem.  Elektricitiits  Ges.     3.'.ii 

arc  lamps  ;    Metallic  ca.ses  for  electrodes  for .     (P) 

.Sieiuens-richuckert  Werke 414 

arc    lamps;      Pn)jei*or-carlxiu    for .     (P)  WilotK, 

and    NatiouAl   Carlion   Co 828 

:irc-liglit  electrodes; 

Kiihm    1054 

(Pj  J'^gl^v,  and  (iebr.  Siemens  tiud  Co 2'.l'.ir 

(P)  liebr.  Siemens  und  tki .'>21> 

(P)  Krucgcr.  and  (iencral  Electric  Co €27 

(P)  Ijiilolf  aiul  E<lmonds      247 

(PJ  -Aloft,  aud   National  Carlxiu  Co 402 

arc;    Process  .ami  aiiparalus  for  treatment  of  gases  b]r 

the .     (P)  .Miuk     0(18 

arc  soldering.     (P)  Jones   1K2 

arc;  Trc;',tnient  of  airor  gas  with  an .     (P)  Samuel     3l.'» 

arc  in  vapours  and  gases  at  reduceil  pressures,     l>arrah       34 
arcs  in  gases  between  uon-vaiiorising  electrodes.  MaolCHy 

and  Ferguson    34'.i 

arcs;     Production   of    llaniing   or   liiininous .     (P) 

llayilcn,  and  Ccneral  Electric  Co W4r 

ar'-s ;      Production    of    rotatiug ,     (P)  Fos.s,    and 

Norsk    Hydro-Elcktri.sk    Kvaelstofaktieselskab    . ,     f>4,s 

arcs;    l*rodiictioii  of  stable  llaniing .     (P)  Pbinia- 

werke  A.-(i.  f.  Kolilenfahrikation   ii2i> 

'latteries  : 

(Pi  liandcira  de  .\lello     3IOr 

(P)  linrgcss,  and  Burgess  l..alK)ratorles 12.'i 

(P)  (hem.   Fabr.  (iricsheim-Elcktnin      477t 

(P)  .Mc(iall  and  others  1207 

(P)  Siemens-Scliiickertwerkc    1 2'i 

liiittcries  ;    Electrode  for  secondary .     (P)  .Morrison    &47 

batteries;     Uegenerathig  waste  products  of .     (P) 

clicni.    Kabr.    Crieslieim-Elektron    931 

battery  cell  of  mercuric  fixide  tyjie.     (P>  llrtinstwl,  antl 

llellesens  Eiike  anil  Lu'lvig.seii    8117 

battery   cells;     Production   of   primary ',\ith  zinc 

anoiles  anil  alkaline  electrolyte.  (P)  Hronsted,  and 

Hallescns  Eiike  and  Liidvigseu   lOOii 

battery  dcjx.lariscr.    (V)  Bandcira  dc  Jlcllo 041 

battery    ilciMjlarlsIng    material;    Manufacture    of , 

(P>  Holmes,  and  National  CarlMin  Co 74.V 

battery  electrode.     (P) 'l"hofehrn  ami  Klannery   695r 

battery  plates;    secouiUiiy .     (P)  IClectiical  Power 

Storage  Co.,  anil  Schofield 851 ' 

cell;    Calomel  standard .     Lipscomb  and  Unlett. .     '201 

cells  : 

<P)  Hcil  and  others KIO.S 

(P)  KapLiii,  and  lleaciiu  Miniattire  IClectriu  Ck*, 

261,  041 
cells,   I-celanclif; ;     llcsuscitjitiiig  apparently  cxluiusted 

. ■.     (P)  I'ahy  and  Otway  470 

cells  ;  Study  of  ilouble  salts  in  standard .   Lipscomb 

and  Hulctt 201 

current ;   Seiiaration  of  gan  inixturcii  under  the  influeocii 

of  a  direct. .     f^kaupy    lOOS 

dtischarge  :  Chemical  reactions  under  tlie  mflucncc  of  the 

. in  an  atmosphere  of  an  inert  gas.     .Skaupy,,  1162^ 

dry     b.ittericB.     (P)  Dc  Fortuny     744 

dry  cell,     d')  Dnjwn.   anil   National   Carlon   Co 74i>. 
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ElictWe— <•<»"<. 

tlrimr  rtf  "rt'S  and  other  inafcriiils.    (P)  Hampton,  and 

Conley   Electric   ['"nrnace  Co ?64 

Aane  an-  in  chemical  iiiaiiiiiactitre.     Mott  and  Bcdfotxl  1211 
fuel  cc'U  at.  l!i'.:h  tciitperatuEcs.     Itanr  and  others....   \-^Gti 
furnaces.     .Sec  nndt-r  Furnaces. 
tacJJidescencc  lamps.    {P)  Winne.  afd  (lenoral  Kleclric 

Co ]0'.4-- 

incandescence  lamps:    iCtliciency  of- — ~.     ileyer  ....  1211 
incajiilcsceiicc     lamps:      ilanutacture     uf  (P) 

iicner.il  IClecl  ric  Co 050 

incandescence  lamps  :  Jl.inufacturc  ol  tllnments  for . 

(P)  Kaumann,  and  Woltramlampen  .\.-(t 125.'/- 

incandescence  lamps  :   ilanuiacturc  ol  metallic  flUiments 

for : 

(P)  Nisliimoto    731.  ino6r,  121-i- 

(P)  Sconlar.  and  Dick.  Keir  and  Co '.iHc 

incandescence     lamps     with     metallic     filaments.    (P) 

IVutsche  (iassliihiicht  A.-G 114s 

incandescence   lamps:    Tiinasten .     (P)  lianguiuir, 

and  (jencral  IClectric  Co 627 

Ininp  bull's  ;     l.vacuation  proc-ess  for .    (P)  .Snook    247 

Iftmps  :    i-'ilanteiit  tor  incandescence .     (P)  Edison, 

and  (teneral  Klectric  Co 10.'> 

lamps:     Incandescence   body   for .     (P)  I.ederer..    027/- 

metallic  filament  lamps  :    ]Maintnining  the  efBeiency  of 

.     (P)  Liebmann   and    Hofheiraer    ! . . .     247 

pow«r:    Hydro-  in  Tasntania.     Campbell 12671 

resistor.     (P)  Hadaway 1 224 

salety  lamps  ;  .Attachment  for  miners' for  detecting 

firedamp  and  other  cond>nstible  oases.     (P)  Thomas  127;> 
spark;    1'se  of  the for  pulverising  solutions  and 

lor  obtaining  monociintmatic  light.     Hirsehel....     63(1 
storage  Ixitteries  : 

(P)  Kiiisnn.   and   Edison  Storage  Battery  Co...     s\:< 

(P)  I.nthy  and  Hicks    .jc, 

storage  batteries  ;    Electrodes  for : 

(P)  Carpenter,  and   U.S.   Light  and  Heat  Cor- 

IK)ration   897 

(P)  Hubbell  547 

storage  batteries ;    Production  of  nickel  hydro.xide  for 

.    (P)  Kdison.  and  Kdison  Storage  Batterj'  Co.    31.") 

storage   batteries;    Treating  separators  for .     (P) 

Wright,  and  Wright  Storage  Battery  Co 1224 

storage  battery  :  Active  mnteri.Tls  and  electrolyte  of  the 

alkaline .    Turnock    1023 

storage  battery  plates;    Treatment  of .     (P)  Car- 
penter, and  Guaranty  Trust  Co 186 

storage  cells ;   Regeneration  of  sulpbated .    Perley 

and  Davis    -313 

weWmg : 

(P)  Wilson 122:?;- 

(P)  Wilson  and  Rodgers ,«4<i 

F.lectrical  apparatus  for  production  of  synthetic  and  chemical 

substances.     (P)  Watson    :jOfi 

apparatus  :    Vacuum  drying  and  impregnating  device, 

especially  for  coils  of .     (P)  Haffely  et  Cie..     S47 

conductivity  of  liquid  insulators.     Holdc 411 

•xjndtictivity  of  mixtures  of  acids.    Doroschevski  and 

FriiUnau 3.'»S 

conductivity  of  pure  water  in  equilibri\im  with  atmos- 
pheric   c.irbon   dioxide.     Kendall    t>20 

conductivity  versus  chemical  composition.     Fink  ....   1102 
conductors:       I^rying     and     impregnating .    (P) 

Hurley  and  O'Shea   126 

contacts;     Comitosition    for .     (P)  Liebmann....     60S 

discharge  m  earthed  receptacles  containing   petroleum 

spirit  which  has  been  electrically  charged  through 

flowing  through  narrow  tubes.     Holde  820 

energy  :    New  way  of  converting  light  into .    Case  102:^ 

excitability  of  liquid  insiUators.     Holde    411 

gas    lamp.     (P)  Skaupy,    and    Deutsche    Gasglilhlicht 

A.-G U  4S 

iasulattng   compositions.     (P)  Soberg  and    Andersen..     ',>71 

insulation;    .Agglomerate   for .     (P)  Perchat    0U3 

machinery  ;    Vacuum  drying  and  impregnating  device, 

especially  for  coils  of .     (P)  Haffely  et  Cie...     .')47 

machines ;    Aluminium .     llichter    970 

precipitation  of  smoke,  fume,  and  dust.     Bradley 30 

resistance.    (P)  Ma.scarine  and  Contardi   745r 

resistance   elements  ;     Chromium  alloys   for .     (P) 

Driver  47fi 

resistance   material  for   producing   high   temperatures. 

_  (P)  Northrup    807 

resistances  ;     Refractory   materials  applicable  as . 

(P)  Just  and  Fraenken 842 

resistivity    of    molten    materials :     New    method    for 

measuring .     Results  for  certain  allovs.   Xorth- 

rnp  and  Sherwood  11 62 

separation;  Process  of .     (P)  Wentworth.  and  Uult 

Electnistatic  Separator  Co 607/ 

smoke  precipitation  ;  Recent  progress  in .     Cottrell    410 

treatment  uf  air  ;    Apparatus  for .     (P)  Hoofuatrle. 

and  Electro-Chemical  Products  Co SC, 

F.lcctricity  :  Devices  for  diseharffe  of through  a  vacuum, 

gases,  or  vapours.     (P)  General  Electric  Co 603 

Electro-amalgamating    machine.    (P)  Ogden    1264 

FJectic-analytical  determination  and  separation  of  metals 

of  the  copper-tin  gnmp.     Schoch  and  others  ....   1036 

Electro-capillary  chemistry  ;    Some  technical  applications  of 

.     Lewis   57,-, 


I'.VUIt 

Klcctr"crien(ical    inialganiator.     (P)  Ki  sc       ....^ f*f>l 

apparatus  for  imrilyiug  liquids.     (P)  Landreth   M3r 

indnstrie-:   Po.-.sibilitv  of  founding in  .South  Africa    896 

industry  of  Ku.^sia   1080 

processes:    <'onnecting  together  carbon  elet^rodes  M8e<l 

in .     (P)  Soc.   Frauf.   dcs.    Electrodes    807 

treatment  i>i   metal-bearing  material.    (P)  .fames,  and 

New  Kefractory  Ores.  Ltd 744 

Klectrode]>ositi(»n  (»f  niet:ils.     (P)  Bell  and  Scott   474 

Electrodes.      (Pi    Ladolf.   and   Westingliouse   Electric  and 

I\lan\ifacturing  Cti 884 

..\rc  lamp : 

(P)  Doetsch  and  Conradty 828r 

(P)  Watzl.  and   National  CarlKui  Co 3.1 

(P)  JlyU 731 

for  arc  lamps:    .Metallic  cases  for .    (P)  Siemcns- 

Schuckert-Werke 414 

Arc-light : 

J'.ohm    1051 

(P)  Egly.  and  tiebr.  Siemens  lunl  Co 299r 

(P)  Kruecer.  and  General  Electric  Co 627 

( Pi   l.adolf  and  Edmonds 247 

(P)  Mott.  and  National  Carton  Co 462 

( P)  (iebr.  Siemens  und  Co !>29   ■ 

Battery .     (P)  Thofetai  and  I'lannery  69fir 

caxlwn  :    Manufacture  of .     (P)  Mendheijn    315 

earljon  :  Process  and  apparatus  for  manufacture  of . 

(P)  Faucheu.x    504 

for  electric  arc  furnaces  :  Snpixirts  for -.    (P)  Norsk 

Hydro-Elektrisk  Kvaelstofaktieselskab     112Cr 

Process  of  burning .     (P)  Nagelschniitz  and  Mend- 

heim 31Cr 

Secondary    battery .    (P)  Morrison         547 

for  storage  batteries  • 

(P)  Carpenter,  and   t'.S.   Light  and   Heat  Cor- 

Tior:»tion    897 

(Pi  Hubbell  .147 

used  in  electrochenncal  and    electronietallurgieal    pro- 
cesses:  t'onnecting  together  carbon .    (P)  Soe. 

Franc  ■    des   Electrodes    897 

Electrolysers :     Bi-polar    eleetrmle .    (P)  Hepburn     ..    1 12» 

Electrolysing   liquids  :     .\pparatus  for .     (P)  landreth  122* 

metal;    Process  of  (P)  Dantsizen,  and  General 

Electric  Co 896 

Electrolysis.    (P)  Nelson    851 

of  alkali  chloride  solutions;    Appanitus  fur -.     (P) 

Heinemann 601 

of  alkali  chhirides  : 

<P)  Siemens  u.  Halske    1 76 

(P)  Van  Hasselt  1  lo» 

of  alkali   halides.     (P)  Siemens  und   Halske    361r 

of  alkali  salts  of  sniphocarbcxylic  acids.    FicLtet  and 

Lichtenhahu .- 328 

.Apparatus     for     bleaching     by .     (P)  Webb     and 

Williams 535r 

-Apparatus  for with  horizoutal  cathode.  (P)  Herfeldt     366 

of    fused    alkali    lulid&s :      .Apparatus    for .     (P) 

Deutsche  Gold-  und  Silber-Schei.le  -Anstalt 600 

of  fused  salts  ;    .Anode  effect  in  the .     Oesterheld 

and  Brunner   42S 

High-temperature  heat  developed  during .     Hering  11C2 

Process  of .      (P)   Oibbs,   and    Pennsylvania    Salt 

Manufacturing  Co 547 

Reduction  of  metals  by .    (P)  McNitt,  and  Roessler 

and  JI.Ts-lacher  Chen;ical  Co 1068 

Separating  metiils  by .     (P)  Walker   74:'. 

of  sulphate   liquors.     (P)  Hunt  and   Gidden    83',i 

of  zinc  solutions.     (P)  Hall  ISO 

Electrolytes;    Action  of  antagonistic on  emulsions  and 

living  cells.     Clowes 74:» 

.Adsorption   of  strong by   blooil   cliarcoal.     (Ji-aka     537 

for  electro-deposition  of  metals;    I'repara.tion  of . 

(P)  JIarim    

Osmosis  of  some  solutions  of with  porcelain  mem- 
branes.    Bartell  and   Hocker    631 

Electrolytic  and  analogous  processes;    .Apparatus  for . 

(P)  Battle     I(i2.3r 

apparatus  ; 

(P)  Greenawalt     745,  851,  897,  1120 

(P)  Levin  1-?* 

(P)  Monge    •>•• 

(P)  Pfleger  and  others    Sjlr 

(P)  Siemens  und  Halske  A.-G 9;>t 

apparatus   for  laundrv   and   other  hygienic   purposes. 

(P)  Reuss  and  Roberts •  1224 

apparatus  for  production  of  liq\ior  for  bleaching  and     _ 

other  purposes.     (P)  Holliday 9i  Ir 

battery.    (P)  Mackav,   and   Slackay  Process  Co 09.> 

cell : 

(P)  Dantsizen,  and  General  Electric  Co S96 

(P)  Du   Bois,   and  Pennsylvania  Salt  Manufac- 
turing Co -.•■    »*''■ 

(P)  Gibbs,  and  Pennsylvania  Salt  Manufacturmg 

Co 

(P)  Goldman 

(P)  Jenkins    

(P)  Jenkins  and  others 

(P)  Metzger  and  others    

(P)  Porter  and  Stock    

(P)  Shriver -  •  • -.•  ■  •  ■  •   1C23 

cell  for  production  of  alkali  and  chlorine ;   The  Billiter- 

Leykam .     Yamasaki 598 
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cells  :     CailKHles    for : 

(V)  MclVnnM 316 

(I'l  Whwirr 1224r 

i-rUt  for  .If  omi^.^ition  of  »Til<-r.    (P)  I'huri-hill  and  l'«., 

aatl  l»«?vr»rrU 1162 

ctlls  ;    Rei'lfiiislUng ■ 

(1>1  Smith COS 

iP)  Sniitli.  »iul  PrniKylvaiiia  i^alt  Mninifacluriui; 

IV '.'Sir 

ilei¥>sitK«n  vi  altiiniMiiitn.  (in,  nirkel.  tvpiH'r.  «i»r.  \nv\, 

slc»l.  i>r  alK  ys  tliertin  oii  metals.     (P)  Marino  ..       51 
dfmtsitKin  of  iiivt3l> .    Prvi.wration  of  el-Ktrwlytes  for 

— -.     tPi  MariU'i    545 

•lis'tviation  thft^rv  ;    Moditti-ation  of .     Heytoth..     254 

11...    .   .    -.waaf.     (P)  Korlie    ami    olheis     700 

III  i-aiistir  alk.nlis.  etc.     (P)  .Xslicrvift 1109; 

•  i  liisht  metals  aiul  their  reaction  products  : 

,,,,.. .us   for .     <P)  .\shcroft    126Tr 

nie*.*urin>:    instrunieid.     (P)  Hatlleld     477 

n-ethiiil  uj  puriiyius  sewage  and  the  like.     (P)  Dobyns 

and  others 076 

plant.     (P)  Ualter,   and    Davis-Boiimtinville   *"ii 476 

rrei:ipitati<in  fnini  cyanide  Mihitioti*.    I'levenvier    ....    1114 

proi-esses:    .Apparatus  for  use  in  connection  with . 

(P)  Rattle    OSlf 

recovery  of  metals  from  their  solutions.     (P)  I'aintou     9611 
reducfHn  or  ovidatiim  »>(  onranic  sul>st.-.nces.     (P)  ^c. 

of  Cheni.  Ind    in  Ikisle  384 

reflninsor  eMniitinE  proress.     (P)  Vnited  .Stales  Metals 

Kefining  I'o..  and  others 1222 

refining;    Tank  resi.stan<e  in .     .\ddirks   1263 

tanks;    .\cid-proof .     (P)  Wales 1252 

KleotrDnietallurvlca!  pi>ices.ses  ;    Otiuiecting  together  earlton 

electrifies     used     in .     (P)  &>c.     Fnmc.     des 

KlectrXHli'S    S97 

Electron  dUiharge  appttratus  and  method  of  oiierating  it. 

(P>  tieneral  F.leitric  to 897 

-einitiingi-athodes  ;  Manuiactureof .     (P)  Nicolson 

and  Hull    828 

tlectroosino^i,  :    .\pparaius  for .    (P)  lllig,  and  Ges.  f. 

Klekttij-Osmose 477f 

Applications  of .     Lewis     580 

tle<1n.i-i5sniotic  treatment  of  materials.    <P)  Schwciin.  and 

Klektro-Osmose  A.-ti 48Cf 

Electrrplating  ;    .Anodes  for .    (P)  Jones 895 

apparatus  : 

(P)  Burh.   and    Safety   .\rmorite  f'onduit   Co...     314 

(P)  Ki  ken  and   Uicliards   54 

pipes  and  other  articles  of  magnetic  maleriiil.   (P)  Buch, 

and  Safety  .Armnrilr  I'onduit  I'o 314 

F.lectrostatic  purilii-ation  of  gases.     (1>1  Kr.ius   916 

Klemi   oil-     .s«    tmdrr    i»ils,    Hssential. 

£h;iiiol,  a  monocyclic  scsc|uiter|i«iie  alwliol.     Seniniler  and 

Liao 052 

Kim  tree  fruit ;    Fatty  oil  of lOCC 

Embroidery  ;    Production  of  dust-free,  dry,  transfer  printing 

colours  for .     ( P)  fxieyk   59S 

Emery  Rtone  deposits  of  Asia  Minor.     Freeh  313 

Emis'ion  spectra  in  chemical  industry.     Lewis  661 

Eiuscbet  tank  methoil  of  sewage  disimsal ;   Experiences  with 

the .     Thunmi  and  lieichlc   1170 

Emnlsiflcatinn  ;    Theory  of .     Bancroft 27S 

EmukiBers  : 

( P)  Draper  and  others    591 

(P)  Williams  .ind  l>avies   1208 

EmuLslfyiug  action  of  soap.     Slmrtcr  and  Ellingworlh 262 

apparatus  : 

(P)  Blichfeldf.  and  Flakes  A. /S »44i 

(P)  Fbkes  A./.S 1052 

liquids.     (P)  Williams  and  J>aviea I2ns> 

ll'inids  ;     Machines   for .     (P)  Da  vies    1253r 

Emulsion   products;   .Solidifying .     (P)  lierend    299 

of  tetrachl'itoetliane  and   hydrocarbons  ;     Preparation 

of  a  stable  aqnefiiis .     (P)  Filbid    56 

Emulstoiu;     Action    of   antagonistic    electrolytes   on . 

I'lowes 745 

Apparatus  fur  ii.i.ling  fatty .     (P)  .Naumann,  and 

-Ant    .Jiiri'vii^  Vcrccn.     Fabriiken   Mr 

Application  of  I  -ntrifiigal  forc<:  to .     .\yres,  juu.     676 

oil-water;    Siirfa'e  tension  of .     A  dotation  theory. 

Belrblf  and    Xeal    1115 

Productifjn  of ; 

(P)  Uli'hfcldt,  and   Flakes   A./S 016r 

(I')  Hurt,  ani  Ifotieson  Process  to 1225 

for  sizing  paper;     .Muniifactiirc  of .     (Pj  Dc  few 

and  .Marx  597 

Technically   imp<jrtaut .     I.cwls    578 

EmuUive   ageuta  ;     Manufacture   of .     (P)  Macphcrson 

and  Heys 852 

Enamel  coating  on  Iron;    Producti'jn  of by  means  of 

a  Ixjnd.     (P>  Kerkiiiaiin 424 

coatings;   Melhf.d  o(  applying to  iron.     (P)  Higley  635 

composition      (I')  Kl<  ktiiann  1262 

gbize.     (P)  Kerkmann 541 

and  like  ware  ;   Ilcmoving  enamel  and  like  coatings  from 

waste .     vP)  Kardos 470 


Enamelled  articles;    KecMvery  of  iron,  steel,  and  the  like 

fntm .     (P)  Do  Back,  and  Uoldsilimidt  Dotiii- 

nlng  Co HiiiJr 

Enamels;     Drying    rooms    for—.     (P)  Keliance    Drying 

Kuoin  Co '.'-'3 

Insulating .     (P)  Robinson  ami  .Armistcad   .>oO 

.Manufacture  of .     (P)  Terrisse.  and  Indestructible 

Paint  Co ■'7 

-Manufacture    of    antimonate.s    for    clouding .     (P) 

Kver    S3'> 

Method  of  colou'-ing .     (P)  Weber,  aiuUioldscbmidt 

Detinniiig  Co 691 

Pricess  for  ensuring  adhesion  of to  metJillin  and 

lit  her  suri'aces.     (P)  Halavau    043 

)    Encaustic    pigments;     Maiiulaclnrc   of .     (P)  Ferber. .     187 

Energy  of  moving  iHidies  of  air  or  other  gaseous  fluids  ; 
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with     vapoui.     (P)  Efficient      Heating     and 

Ventibiting  Co  .  and  Sharr   :)56 

iiiateri.nl  caiwble  of  being  spun  and  woven  :  Production 

of from    str.m    and    other    vegetable    matter. 

(PI  Van  Diggelen H'S 

material ;  Digester  for .     (P)  Tompkins i'M 

material ;  Process  of  cooking .     (P)  Tomrkins  . . .     250 

material:    Process    of    disintegrating .     (P)  Perry. 

and    Barrett    Manufacturing   Co 

material  for  use  as  leather  substitute  and  tor  other  pur- 
poses.    (P>  Uaring.  and  Anliydat-Leder-Werke 

materials:  Dyeingandothertreatmentol .  (P)Dy8on 

materials :      Impregnating with     zirconium     com- 
pounds.    (P)  Uietz    532 

materials  :  Machines  for  dyeing,  scouring,  and  washing 

.     (P)  Whitaker   961 

materials:  Treatment  of : 

(P)  Fibres   Extraction   Proprietary,   Ltd.  . 

(P)  Jefferson    

iiialerials  ;  WaterprooBng .     (P)  Carter,  and  Newton 

Co 

materials ;  Weather  and  flame  resistant  composition  for 

.     (P)  Church,  and  Barrett  Manufacturing  Co. 

matters:    .\pp;irntus    for    separating from    admix- 
tures.    (P)  Werst  and  others    4f»5r 

substances;  Preparation  of  plastic  materials  from 

with  binding  agents  obtaine<l  by  action  of  sulphur, 
sulphur  chloride,  or  nitric  acid  on  oils,  tars,  etc. 

(P)  Reif   418,  597 

vesjetable  materials ;   Extraction  of  cellulose  or  i)ttper 

pulp  from .     (P)  Raitt   1009 

vegetable    matter :    Three-cylinder    mills    for   pressing 

juice  from .     (P)  Xicolai    900i- 

Ficus  rdigiota  ;  Dyeing  value  of .     Srivastava 961 

Filaments    for    incandescence    electric    lamps.     (P)  Edison, 

and  General  Electric  t'o 105 

for  incandescence  electric  lamps;  Slanufactiire  of . 

(P)  Baumann.  and  Wolframlampen  A.-G 1255r 

for  incandescence  electric  lamps,  etc.  ;  Manufacture  of 

metaiUe : 

(P)  Xishimoto 731,  1006r,  I212r 

(P)  Secular,  and  Dick,   Kerr  ond  Co •'>94r 

Manufacture  of  metallic- : 

(P)  Farkas  and  Walscheiil 884 

(P)  Myers,  and  Westinghouse  Lamp  Co 027 

tungsten  :  Manufacture  of .     (P)  Aeuer,  and  General 

Electric  Co '.>20f 

Filling  joints  :  Comiiositioh  for .     (P)  Dauphin 898r 

material  for  absorption  and  re-vtion  towers.  (P)  R.ischig     916 

Fillings:   Manufacture  of  froth .     (P)  Pfleunier 263r 

Films,    cinematograph  ;    Xon-inflammable .     (P)  Path^ 

Frircs   73 

colour- ;   Production  of .     (P)  Ives   '.H)7 

Manufact  urc  of .     (P)  Dammann  734r 

moving-picture  ;  Restoring  blemished .     (P)  Hoch- 

stetter  and  Pierson    944 

photograidiic  ;  Manufacture  of  gelatinous .   (P)  Pin     755 

on  surfaces  of  bodies  :  .\tomising  fused  metals  to  form 

adherent  or  detachable  metalUc (P)  Ucar  ..     425 

from  viscose  ;  Preparation  of  lustrous .     (P)  Verein. 

GlanzstofT-Fabriken    

Filter-cakes:    Process   for   automatically    pressing and 

indicating  the  tliickness  of  the  cakes.     (P)  Center 

243,  591r 

-manufacturing  press.     (P)  MangelsdortT    522 

material  for  drinking  water;  Preparation  of .    (P) 

Schuler  435 

mediums.     (P)  Swectland 729 

mediums  :  Cleaning .    (P)  Salisbury    411 

-paper  ;  Abnormal  adsorption  of  hydrochloric  add  by 

.    Murray 1181 

-paper  with  fine  pores.     Grossfeld     1 105 

-paper;    Manufacture    of    chemical .     Be>'3n    and 

Bacon   733 

-paper;     Purification    of with    hydrofluoric    arid. 

Gawalowski    250 

-papers;   Exhibition  of at  .\nnual   Meeting 816 

-plate  for  dehydration  of  pulp,  paper,  peat,  or  the  like. 

(P)  Maschinenbau-Aiistalt  Humlioldt    624 

-plates;  Fabric  for .     (P)  Swectland lOOOr 

-presses : 

(P)  Brown    681 

(P)  SeUenscheidt.    and    Filter-    und    Brautechu. 

Maschinenfabr.  A.-G.  Enzlnger 1208 

-pres.sc8,  especiallv  for  sugar  juices  and  the  hke.     (P) 

I>;hne    648,  1 229 

-presses;   Filtering-frame  for .     (P)  Guerrero    ....     953 

-presses ;  Means  for  pressing  and  drying  fllter-cakes  in 

.     (P)  Genter    591r 

pulp  :  Brewers' .     Foster    1 170 

Filtering  apparatus  : 

(P)  Albert  and  BuUer 242 

(P)  Bosch 624 

(P)  Brhijes  and  Goodwin,  and  Titterton 31 

<P)  Salisbury 1096 
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r.iOE 
Filtering — coiit. 

apiwratus  fur  iimibiislilile  wis  carryiiiB  siiontiinemisly 

lnUiiimn:ibli!  dust ;  Jletlunl  i>f  operatinu .    (P) 

lluckiiiK  mill  Vi> 3** 

belt.     (P)  cVUow.  and  (ieneral  Knuineering  Co 1208 

oplls;  Manufatture  of .     (P)  llamblocli  and  Mord- 

ziol 815 

-frame  for  filter-presses.    (P)  Guerrero 953 

media  ^  Me;»ns  for  cleansing — — ■     (P)  Wilson 053 

media  ;  Kevivifjing  or  decarbonising .  (P)  Weinrich  823 

process  : 

(P)  Burger  1«* 

(P)  Krause 1096 

system  for  sewage.    (P)  Amos,  and  National  Purifica- 
tion Co 272 

water  ;  Coagulant  for  — -.     (P)  Block   486 

ers  : 

(P)  .\cheson.  and  Aclieson  Corporation    ....  953,  953 

(P)  Burchenal  1000 

(P)  Butters    164 

(P)  Evans    681 

(P)  Guijarro 1000 

(P)  Kitsee    102 

(P)  Krause 1096 

(P)  Seitz-Werke    522 

(P)  Thompson 914 

(P)  Warden   523r 

.Adding  reagent  to  water  in .     (P)  Taylor  and  Whyte  378 

.\ir .     (P)  Mower,  and  Sturtevant  Engineering  Co.  915 

•Apparatus  for  supply  of  compressed  air.   gas,  steam, 

water   under    pressure,   or   the   like   to .     (P) 

Neumann   1 208 

beer- ;  Apparatus  for  washing  and  sterilising  pulp  tor 

.     (P)  Barl>er    270 

for  dehydrating  vinasse  and  the  like.     (P)  Schmidt  und 

Blecher    243 

Ceutrifugal-pressure .     (P)  Atkins 881 

Electrolytic for  sewage.    (P)  Koche  and  others- . .  706 

Feed-water .     (P)  Watson  and  Billetop    941 

ft^r  liquids  containing  suspended  organic  matter.     (P) 

Hosch   914 

for  liquids,  especially  for  sugar  juices.     (P)  Pfeifer  und 

Langen  Ges 823 

paper   pulp;    .Application   of to   determination   of 

calcium  and  magnesium.     Jodidi  and  Kellogg  . .  ■  386 
for  preparation  of  non-alcoholic  beverages  from  wines 

and  fruit  juices;  Treatment  of  earthenware . 

(P)  Gebr.  Seyboth  861 

I'ressure .     (P)  Gebr.  Sachsenberg 242 

Pressure for     water.     (P)  Reisert,     and      Reisert 

Automatic  Water  Purifying  Co 196 

Rotary .    (P)  Akins.  and  Colorado  Iron  Works  Co.  1253r 

Rotary  suction for  hot  liquids.     (P)  Midler 345 

Rotary  vacuum for  use  in  treatment  of  ores.     (P) 

Wagner 1118 

sand- ;  Influence  of  algse  in on  the  purification  of 

water.     Di^nert  and  Gizolme    940 

for  water.     (P)  Rankin 863 

Filtration  apparatus.  (P)  Tark,  and  Sewage  Clarification  Co.  880 

apparatus  for  water.     (P)  Stevenson 651 

of  hquids.    (P)  Acheson,  and  Acheson  Corporation   . .  953 

of  liquids.     (P)  Yeoman 1251 

of  liquids  ;  Apparatus  for .     (P)  Irwin 905r,  lOOOr 

process  for  separating  detritus  from  liquids.     (P)  Scaife 

and  Sons  Co 486r 

of  water  ;  Improvements  in  the  mechanical .  Fleming  752 

of  water  ;  Theory  and  practice  in  the .     Clemence  850 

Fine  chemicals  ;  Manufacture  of in  relation  to  British 

chemical  industry.     Hill  and  Morson   792 

Finely-di\ided    substances  :    Separating from    mixtures 

of  coarser  or  foreign  particles.     (P)  Elektro-Osmose 

A.-G 729 

Finish  composition  ;  Manufacttire  of  a  flatting .  (P)  Ellis  479 

-removing  process.     (P)  Ellis,  and  Chadeloid  Chemical 

Co 853 

Finished   goods:    Fireprocfing  of .     (P)  Comp.    Frang. 

d'Injection  pour  Conservation  des  Bois  et  Tissus  42 

Finishes  for  the  textile  industry.     Miksch 109 

Finishing  textiles;  Substitutes  for  starch  products  for . 

Ruf   419 

Firwood  mill  waste  ;  Potash  from .     Zoller 466 

l&'ireV>rick  chequer  work  used  in  regenerative  chambers  and 

the  like.    (P)  Gibbons  Bros.,  Ltd.,  and  Clark  . .    1016r 

Firebricks;   Composition   of  matter  for   making .     (P) 

Wagner,  and  Wagjier  Fire  Brick  Co 1060 

Determination    of    grog    and    clay    in    unburned . 

Lessing  1219 

Manufacture  of : 

(P)  Curry  and  Wood 842r 

(P)  Nordin 928 

Manufacture  of and   of   cores  for  use  therewith. 

(P)  Williams  and  Girling  891r 

Practical  methods  for  testing  refractcrv .     Xesbitt 

and  Bell 964 

Texture  of .    Mellor    1218 

Fireclay  and  sQica  materials  ;  Comparison  of .     West..  691 

Fireclays  ;  Effect  of  loads  on  refractoriness  of .     Mellor 

and  Moore  841 


TAOK 

Firedamp  ;  Attachment  for  miners'  electric  safety  lamps  for 

detecting .     (!')  Thomas  1273 

Fire-extinguishing  agents  ;  Manufacture  of .    (P)  Pink 

and  Dannert    34+ 

comiKiunds.     (P)  Harris  •  •  •     91" 

liquid.  (P)  Aylsworth,  and  Pyrene  Manufacturing  Co.  32 
Fireproof    bedding   and    packing    material    from    cellulose; 

.^Llnufacture  of  a .     (P)  Horzner 250 

vessels,   implements,   etc.;    Manufacture    of .     (P) 

Knoeller  \md  Co • ■    2oor 

and  waterproof  comi)osition  for  wood  ;   Production  of 

a .     (P)  Skoglund [11' 

writing  paper;   Preparation  of .     Myers 110a 

Fireprootlng  and  bleaching  fabrics  ami  analogous  materials. 

(P)  Craig,  and  Whipp  Bros,  and  Tod llOir 

fabrics  or  other  porous  or  absorbent  substances.    (P) 

Craig,  and  Whipp  Bros,  and  Tod 1  lOor 

of  paper  and  other  materials.     (P)  Craig,  and  Whipp 

Bros,  and  Tod °33 

solid  and  liquid  bodies.  (P)  Pink  and  Dannert....  344 
textiles   by   impregnation  with   2ircx)nium   compounds. 

(P)  Reitz    ^'*" 

timber  ;    Method'  of'-^-^.'    (P)  Shipley 117 

of  tulle,  nmslin,  and  other  finished  goods.     (P)  Comp. 

Franc.  d'Injection  pour  la  Conserv.ation  des    Bois 

wood,   textiles,   ami  tlie   like.     (P)  Steinherz 361 

Fires;   Process  for   quenching by   means  of  non-com- 
bustible gases.     (P)  Arledter •     "81 

Process    for    quenching by    means   of   steam   and       ^ 

water  under  pressure.     (P)  Arledter   8-.i 

Fireworks  ;  Prep.aration  of  nuxtures  for .    (P)  Braun  . .   1181 

Firing  with  dust ;  Method  of .     (P)  Robert  and  Irinyi    526 

Fish  oils.     See  under  Oils,  Fatty. 

Treatment  of  fresh to  preserve  it  in  the  open  au-. 

(P)  Monvoisin,   Barrat,   et  Robin 4.J3 

Flame    electrolytes;    Validity    of    Faraday's    law    for . 

Thieme   '  '™*' 

in  mixtures  of  hydrogen  and  air  ;  Propagation  of . 

The   uniform   movement.     Haward    and    Otagaw^     244 
-resistant  composition  for  fibrous  materials.    (P)  Church, 

and  Barrett  Manufacturing  Co •'4- 

Flameless   catalytic   combustion;    Structure   for   producing 

.     (P)  Harding   H""' 

surface  combustion  of  combustible  gas.  (P)  Adam  ..  1102 
Flames ;  Effect  of  atmospheric  pressure  on  the  candle  power 

of  various .     Rosa  and  others ^JJ 

FlashUzht  powders  ;  Production  of  smokeless  and  odourless 

.     (P)  Wedekind,  and  Geka-Werke  Offenbach 

Krebs  Ges 1"'0 

Flask,  distiUing ;  New  form  of .     Earl  of  Berkeley  . .     709 

FLatting  flnish  composition;  Manufactiue  of .    (P)  Ellis     479 

Flavogallol,  an  oxidation  product  of  gallic  acid.     Bleuler 

and  Perkin "'* 

Flavones  ;  Synthesis  of .     Ghosh 219 

Flavouring  materials ;  Solvent  and  fixing  medium  for . 

(P)  Sachse  und  Co *>< 

Flax  fibres  ;  Purification,  decolorisation,  and  dismfection  of 

by   means  of   sulphur   dioxide.    (P)   Lecoute     j9b 

Preparation  of  fibres  from  Cy perns  papyrus  as  substitute 

for .     CP)  Hoering    833 

Retting  of .     (P)  Adam  and  others •    llOo'' 

straw    fibre;     Converting into    paper    pulp.     (P) 

Melchers,  and  North  Dakota  Straw  Products  to.     108 

Treatment  of- .     (P)  Fibres  Extraction  Proprietary, 

Ltd ■■   llOa 

Use  of  residual  liquids  from  retting  of as  an  agglu- 

tinant  or  binding  medium.     (P)  Penkala J.'o 

Flesh  of  animals  of  the  bovine  genus;  Preparation  of  muscular 

.     (P)  Balziiri   H'/" 

Flexible  and  waterproof  porous  material.     (P)  Barber 266 

Flint  and  quartz;  Studies  on :  „,„ 

Mellor   5* 

Mellor  and  Campbell g™ 

Moore  and  Mellor "41 

Floor  coverings  similar  to   linoleum  ;   Manufacture  of 

from  rubber.     (P)  Cxolombek 1*' 

Flooring    material ;    Artificial    stone    for  — — .     (P)  Strack 

und  Co • „^28 

Plastic  composition  for .     (P)  Anderson Joor 

Sorel  cement  composition .     Shively 90o 

Flotation  ;    Concentration   of    minerals    by .     (P)  Xew 

Jersey  Zinc  Co *""' 

Concentrating  ores  by :     „      ,^  .  .  „„         inoo 

(P)  Grondal,  and  Beer,  Sondheimer,  und  Co.  . .   l^i 

(P)  Yaryan    •  •  •  .• ■ ^^ 

Concentration  of  poor  gold  and  sdver  ores   by  • 

(P)  Michaehs ■-■■  ■■  ■     ^"^ 

experiments  on  Joplin  zinc  blende  tailmgs.    WTiitaker 

and  others  oTa 

of  flour  gold.     Smith •■ •,■•-,■     ''*° 

of   gold-copper   ores   at   Mount    Morgan,    Queensland. 

SheUshear ""■' 

of  minerals :  _  ^  ft.,« 

(P)  Bacon,  and  Metals  Recovery  Co »" 

Van  Arsdale    "^^ 

H  2 
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oil- :  S*p»r»ti»u  »(  iueUUUrn>u<>  pariiolf>  by .    (r) 

MelaUurtrtoal  Co.  o(  Amerira.  and  llalry 1161 

oils  ;   Fiuths  forn\«l  by  ore Mueller 848 

o(  ores;   LaburaUTv  experiments  on OLiyton  ..   lltfO 

o(  ores  :  Oils  »nd  other  reivgents  in .     Anderson  . .     312 

of  ot»s  :   Reoeut  progress  in ■     Anderson OSS 

of  ores  :   Vse  o(  oils  iu  — -.     Mesraw 848 

of  ores  ;  Wood  oils  suitable  (or .   I'almer  and  others    90S 

of  oxidised  ores.     Ralston  and  Allen 929 

Diocess ;    An    explanation   of   the .     Taggart   and 

Beach    12|1 

process  ;   Theory   of  the .     Callow 183 

Separation  of  ores  by ; 

tP>  Searle  and  8hellshear 930 

(P)  Thompson  and  others   039 

separatorr    apparatus    and    ptv>cess.     (?)  Callow,    and 

Metals  Recovery  Co 605 

tests  on  an  antimony-sold  ore.     Pilarini 1222 

A  thev>ry  of BeKhic  and  Neal 1115 

treatment    of     fine    ores.     (P>  HomidvOlgji     Mag)-ar 

Vaslpar  Kfeiveny-Tarsasag   '. 364 

Flotative  agents  for  ore  concentration  :  Sage  brush  wood  tar  as 

source  of .    Cleveager   1020 

Flour;    Apparatus   for   maturing  and   bleacldng .     (P) 

Logan,  and  Industrial  .Appliance  I'o 904 

bleaching  apparatus.     (P)  Stacey 1 128 

of  high  starch  content;  Treatment  of .     (P)  R«m- 

iugtoQ  485 

improver.     (P)  Remington 485 

Influence  of  fat  and  acids  on  the  baking  strength  of 

.     Mohs    800 

Manufacture  of .     (P)  Patterson 137 

Manufacture  of  an  improved .     (P)  Vernon S78r 

Preparation  of  grain  for  the  manufacture  of .    (P) 

Simons   650 

Preparation  for  the  treatment  of .    (!•)  Kemingtcn     485 

Prooess  of  treating .     (P)  Alsop.  and   New  ,\lsop 

Flour  Process  Co "52 

Purification  of during  niunufacture.     (P)  Smith  ..    904r 

Treatment  of .     (P)  Andrews  and  Larabee lOSlr 

wheat- :  fonditlons  which  ailect  the  activity  of  proteo- 
lytic enzyme-.^  in .     Swanson  and  Tague  . . . .     049 

wheat- :  Constitution  of  proteins  of and  its  relation 

to  baking  strength.     Blish  485 

wheat- ;  Determination  of  strength  and  baking  qualities 

of .     Bailey    553 

Flours;   Determination  of  amount  of  olTal  in  cereal- . 

Heiduschka  and  Heinich    377 

Flue-dust;  Agglomerating .     (P>  Kroll  102Sr 

-dost;  Burning  or  agglomerating .    (P)  Gieseoke..     125 

-dust   mixed  with  fuel ;   Agglomerating by  fusion. 

(P)  Kroll    185 

-dust ;    Process   of    recovering .    (P)  Osgood    and 

JeweU   260 

-dnst:   Reduction  of .     (P)  Hoggs     890 

-dust  suspended  in  g.i8  ;  Collection  of .    (P)  Pearce     729 

products ;    Method    of    tre-Uing .     (P)  Ryan,    and 

United  States  Metals  Refining  Co 696 

Fluid   matter :    Apparatus  for  raising  and   remo^^ng . 

(P)  Stone  and  Co.,  and  Parsons 706r 

Fin  ids  ;  Apparatus  for  ascertaining  the  properties  of . 

(P)  Carmlchael  and  others 982 

Apparatus  for  cooling  and  heating .    (P)  Munters  1052r 

Apparatus    for    evaporation    of .     (P)    Bergh    and 

others   1253 

Apiiaratu.'i  for  raising  or  forcing .     (P)  Humphrey 

and  Bnsdell 822 

Apparatus  (or  sterilisation  of .     (P)  Walkey  ....    1177r 

Apparatus  for  sterilising by  ultra-violet  rays.    (P) 

Von  Keckllnghausen.  and  K.U.V.  Co 976 

Apparatus  (or  treatment  of with  coagulants.     (P) 

Strf^hmenger,  and  Kster  and  Co 32r 

containing  fat  globules,  casein,  and  sugar ;  Sterilisation 

of .     (P)  Xeilsen 325r 

of  different  speciflr  gravities  ;  .\pparatus  for  separating 

.     (P)  Gander  1206 

gaseous ;  Utilising  the  energy  of  moving  bodies  of . 

(P)  Gawley    1252 

Means    (or    purUying    elastic .     (P)  Rateau.    and 

Bateau  Battu  Smoot  Co 730 

Pnriflcatlon  o( by  filtration  through  |x>rous  walls. 

fP)  Michel    67 

Regulating  and  prrti^rtrtionlng  the  (ecd  of  chemicals  or 

like  substances  to .     (P)  Earl  and   Wood...   1233 

Tubular   apparatus    (or    heating,    cooling,    condensing, 

and  cleaning  or  purifying .     (P)  Goodwin,  and 

Gnttmann  and  Sons    1 145 

Fluorides:  Use  of In  fermentations  with  moulds.    (P) 

Joucia  1 172 

Flonrlne  ;  Determination  of .     Plsanl 709 

CtUishig  hydrogen  fluoride  crystallised  by  cooling  as  a 

source  o( (or  the  preparation  o(  organic  and 

Inorganic  compounils.     (P)  Fraquet 48 

in  the  vegetable  kingdom.     Gsutler  and  Clausmann  . .     271 

Fluorspar  ;  Influence  of on  the  solubility  of  lasic  slag 

In  citric  acid.     Robertson  216 

Flux  for  metal  coating  baths.     (P)  Maddy  and  others 896 

Mexican  :  Process  of  rendering available  as  a  fuel. 

(P)  Falkenwalde  593 


P.KUB 

Flux— colli. 

S^ilderiug .     (P)  Lltot    895 

for  welding.     (P)  Phelps  and  Rlcliardson 1118 

Fodder;    Brliiucttlng  process  (or using  rice  starch  as 

binding  medium.     (P)  Richter    520 

Manufacture  of •.     (P)  Keiishaw    940 

Production    of    a    dry from    kitchen    refuse    and 

Industrial  reluse,  by  appUcation  o(  waste  heat  in 

gas-works.     Frank   272 

Production  and  use  o(  yeast  as .     Hayduck ;i2S 

Use  of  lichens  as .     llesse 903 

Fodders  ;  Determination  of  nitrogenous  constituents  of . 

Passcrini  1128 

Foil ;  Process  of  making  decorative  metal .    (P)  Diamond 

Decorative  Leal  V-o 850 

Food;  Apparatus  for  (reeling .     (P)  Krcugcr 271 

for  cattle.     (P)  Delbriick,  and  Synthetic  Patents  Co.  ..     325 
for  C4ittle  and  other  animals  :    Apparatus  for  cooking 
seed,  meal,  or  the  like  (or  use  in  the  manufacture  of 

.     (P)  Schueler    137 

(or  cattle  and  other  animals  :  Apparatus  lor  a>oling  pieces 

of  ixunpressed and  (or  removing  dust  and  small 

iwirlicles.     (P)  Schueler 137 

cereal- ;  Manulacture  of  a .   (P)  Bailey  and  Barrett    271 

Freezing .     CP)  Krcuger   27 1 

for  infants  :  Manufacture  of .     (P)  Quertier 075 

product;  Manufacture  of  a  cheese-like .    (P)  Crowe  1175 

product;     Solid    gelatinous .     (P)  Askeuas.v,    and 

A.-G.  filr  (hem.   Prod.  Scheidemandel 1170 

products.     (P)  SncUing  1233 

products  from  amylaceous  materials  ;   Manufacture  of 

.     <P)  Franzic 324,  1031r 

products ;    DyestufTs   permitted   in in   the   United 

States   751 

products;  Hydrogenated  oil .     (P)  Txiwcustein  ...   1031 

products;  Manulacture  of : 

(P)  Crarv  and  others    976 

(P)  Wahl   650 

(P)  Walil,  and  Wahl-Henius  Research  Laboratory     650 

products;     Preparation    of     dry     vegetable .     (P) 

Wahl,  and   Wahl-Henius   Research   Laboratory  . .     650 

products  ;  Preservation  of .     (P)  Penza 1232 

products;  Process  o(  desiccating .     (P)  Hauss  . . .     138 

products ;    Treatment   of   soya    beans   to   obtain . 

(P)  Rees 751 

Rice .    (P)  Sugimoto U2Si 

value  o(  Great  Britain's  food  supply.     Thompson  ....     075 

Foods,  canned  ;  Tin  iu .     Bigelow 1078 

Detection    of    saccharin    in .     Klostermanu    and 

Scholta   649 

Method  of  canning .     (P)  Hugh  1078 

Milk-like (or     feeding     agricultural     stock.     (P) 

MeUmlsh   1078 

Modification    of    the    so-called    Mohler's    reaction    for 

benzoic  acid  iu .     Grossfeld 939 

Process  of  introducing  iron  into .    (P)  ilarsh  ....     433 

Foodstuff;  Production  and  use  of  yeast  as .    Hayduck     323 

Foodstuffs  :  Accessory .     Boruttau 324 

Detection  and  determination  of  benzoic  acid  in  animal 

.     Baumann  and  Grossfeld    192 

Manufacture  of  aminc-compounds  for  use  in .     (P) 

Eberle  et  Cie 631 

Use  of  lichens  as .     Hesse 903 

Footwear  ;  Waterproofing  soles  of .    (P)  St.  Armande 

1057,  1124 

Forage ;     Artificial     manufacture     of     albuminous in 

Germany.     Hayduck  137 

plants;    Determination    of    calcium    in    ash    of . 

Kuzirian  1 175 

Forcing  liquids  or  elastic  fluids;  Apparatus  for .     (P) 

Humphrey  and  Rusdell    822 

Foreign  matter  in  the  human  body  or  the  like  ;  Method  and 
apparatus  for  detecting  pieces  of .  (P)  Cam- 
bridge Scientific  Instrument  Co.,  and  others  ....     657 

Formaldehyde;    Catalvtic    manufacture    of .     (P)  Von 

llochstettcr    653 

f^lorimetric  determination  of .     Collins  and  Hanzlik     866 

Contamination  of by  copper.     Kunz-Krause 943 

Kflect  of  methyl  alcohol  on  disinfecting  i«iwer  of . 

Croner 378 

Formation  o( in  glycolysis.     .SjoUema  and  Kain  . .   1171 

Generation  o( .     (P)  Anhaltzer 941 

Manufacture  of .     (P)  Calvert 328 

(rom    laetlume ;    Preparation    o( .     (P)  Verein.    (. 

Chem.  Ind.  In  Mainz 73 

and     naphthylainine-sulphonic    acids ;     Preparation    of 
tanning  agents  from  — ■ — .     (Pj  Deutsch-Kolonlale 

Gcrb-  und  Farbstolt-Ges 1072 

and    phenols ;    Manufacture  of  condensation   products 

of : 

(P)  Aylsworth,  and  Condensite  Co.  of  America  1071 

(P)  Baekeland,  and  General  Bakelite  Co 853 

(P)  Berend 934r 

(P)  Eilertsen   1164 

(P)  Wennagel,  and   Naaml.   Vennootschap  Hol- 

landsche  Proteine  MaatschappiJ   1071 

and  phenol ;  Manufacture  of  hollow  shapes  from . 

(P)  Pollak    1220 

Preparations  of  siigari:  and .     (P)  Bauer  und  Co.  439,  557 
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Formaldehyde — coiit. 

PriKluitliin   of frbm  formic   acid.    Hofmann  and 

Sfhiunpelt    '^^'^ 

as  a  i)rnt(>type  of  diastase.     Wolcer 1268 

Kemoval  of  uoxious  vapours  after  disinfection  of  rooms 

witti .     (P)  Sclioltz 1130 

solutions ;    Comiwsition    for    production    of .     (P) 

Fuller,  and   National  Electric  Co 384 

Fornialdeliyde-suiplioxylates ;      Manufacture     of .     (P) 

Clicm.  Fabr.  Gricsheim-Elektron 310r 

Formaldelivile-sulphurous  acid  ;  Manufactiu-e  of  aluminium 

salts  of .     (P)  Bleckwenu 0^4 

Formates;    Manufacture   of .    (P)  Bredig,   and    Koepp 

und  l'.o 1261 

Production  of  hydrogen  from .     Levi  and  Piva  ..     926 

Formic  acid  ;  .Vction  of on  aluminium.     Seligmau  and 

Williams  88 

or    its    compounds;    Manufacture    of .     (P)  Vay- 

gouny,  and  lU>yal  Baking  Powder  Co 736 

Determination  of in  pure  solutions  and  in  urine. 

Riesser    '. 962 

Periodic  evolution  of  carbon  monoxide  in  the  decom- 

pt)sitiou  of .     Morgan    j3G 

Process  for  distilling : 

(P)  Brfiuer,  and  Cliem.  Fabr.  Griiuau   468 

(P)  Chem.   Fabr.   Griiuau    635 

Production   of   formaldehyde   and   other  organic  sub- 
stances from .     Hofmann  and  Schumpelt  ....     383 

as  a  reagent  in  essential  oil  analysis.     Simmons 71 

Forraolite  reaction  of  Nastukotl  as  applied  to  oil  residuals 

and  u.itural  asphalts.     Ricliardson 683 

Formosa  ;   (Utronella   oil  from .     Kafuku 865 

Leraongrass  oil  from .     Kafuku   865 

Forma  for  producing  castings  or  objects  of  any  kinds;  Com- 
pound for  making .     (P)  Riugel 1220 

Foxgloves :    Preparation    of    a    glucoside    from .     (P) 

Kraft;  and  Boehringer  u.  Sohne 655r 

Fractionation  of  petroleum  and  other  liquids  ;  Apparatus 

for .     (P)  Burleson  and  Prutzman 626 

Process  and  apparatus  for .     (P)  Rosanotf 345r 

France  ;  Exportation  of  certain  articles  from 982 

prohibited  exports   74,  1086,  1183 

Frangula    substitute ;    Barks    of    Rhamnus   carniolica    and 

Alnus  gtutinosa  as  a .     Tunmann     273 

Freezing  food  and  the  Uke  ;  Method  and  apparatus  for . 

(P)  Kreuger   27 1 

water-bearing   strata   in    boring   operations,   etc.    (P) 

Notzny    822 

French  chemical  industry 1247 

Froth  fillings  ;  Manufacture  of .     (P)  Pfleumer 265r 

-producing agents:  Preparation  of .     (Pj  Kaufmann 

und  Co.,   and  Mandelbaum 187 

Frothing  liquids  ;  Apparatus  for  evaporating .  (P)  Seeger     681 

Fructose.     See  LaeviUose. 

Fruit  jellies.     Cruess  and  Mc;Nair   704 

jelly  ;  Production  of .     (P)  Ellithorp 1233 

juices  :  Preserving ; 

(P)  Burke  and  Fogg  1078 

(P)  Kyan  and  Billingsley ■ 704 

juice  ;  Prevention  of  alcoholic  fermentation  in by 

means   of   sulphurous   acid.     Muller-Thurgau    and 

Osterwalder   901 

juices ;  Modiflcation  of  the  Pratt  method  for  the  deter- 
mination of  citric  acid  in .     Willaman 1178 

juices  :  Treatment  of  earthenware  filters  for  preparation 

of  nou-alcohoUc   beverages  from .    (P)   Gebr. 

Seyboth    861 

Fruits;  Apparatus  for  dehydrating — ■ — .     (P)  Air  UtiUties 

Co 903 

Extraction  of  a  pectous  alimentary  product  from . 

(P)  Douglas 1031r 

Preservation  of .     (P)  Kapadia 903 

stone- ;  Process  of  obtaining  oil  from  kernels  of . 

Alpers    931 

Fucks  ;  Composition  of  chief  varieties  of .    Hendrick  568,  569 

Fucus  eyanfs-cence  ;  Acetic  fermentation  of .     Takahaslii     377 

Fucus  nodosus  ;  Composition  of .     Hendrick 372 

Fume  senatus ;  Composition  of .     Hendrick 372 

Fucus  vesiculosuis ;  Composition  of .     Hendrick 372 

Fuel.     (P)  Pure  Coal  Briquettes.  Ltd 1102r 

Agglomerated .     (P)  Pure  Coal  Briquettes,  Ltd.  . .    1102r 

from  anthracite  coal  refuse;  Manufacture  of- .    (P) 

Schmidt    958 

from  anthracite  duff  or  small  coal ;  Manufacture  of . 

(P)  Lloyd  and  JoUey    827 

Apparatus  for  drying .     (P)  Hermansen,  and  San- 
dusky Portland  Cement  Co 461 

Artificial .     (P)  Winter  1147 

Artificial  or  block .     (P)  Faraday   592 

artificial ;  Furnaces  for  preparation  of .     (P)  Groom 

103,  828r 

Board  ;    Suggested   establishment  of  a   National . 

Armstrong    223 

blocks.     (P)  Kelsev  and  Webb 1210 

briquetes.    (P)  SutcUffe,  and  Pure  Coal  Briquettes,  Ltd.     826 


PAOE 

Fuel — cont. 

briquettes  ;  Miinufacture  of : 

(P)  Bibb 546r,  641r 

(P)  Clarke    348 

briquettes.     See  also  under  Briquettes. 

Burning     ixjwdered     coal     and     analogous .     (P) 

lloberts 1210 

Carbonising in   vertical   retorts   for   production  of 

gas  and  carbonised  fuel.     (P)  Doherty 827 

cells  ;   Galvanic at  high  temperatures.     Baur  and 

others 1266 

comminuted;    Means    for    supplying to    furnaces. 

(P)  Mivgarvey  and  others 528r 

Comjmsition .     (P)  Smirk 1210 

containing   spent    fuilem'    earth.     (P)  Sulzberger 526 

domestic  ;  Method  of  improving  coke  for  use  as . 

(P)  SchoUenbruch 827 

economy  : 

Bone   389 

Butterfleld   523 

economy  ;  Discussion  on 674 

economy  :  a  national  policy  required.  Armstrong  . . .  765 
economy.  Report  of  British  Association  Committee  . .  1000 
tor  explosion-engines  ;  Preparation  of  a  stable  volatile 

composition  suitable  as  — — .     (P)  Gulick 828r 

fine  ;  Feeding  and  burning .    (P)  Wood  . .  .    593r,    730r 

gaseous  ;  Apparatus  for  producing .     (P)  Kites  and 

others    245 

gaseous  ;  Determining  the  total  available  heat  of . 

(P)  Smith 883 

hydrocarbon  ;  Manufacture  of especially  for  internal 

combustion  engines.    (P)  Berlioz 593 

for  internal  combustion  engines.    (P)  De  Cosmo  and 

Quiuaux   73lr 

for    internal    combustion    engines;     Liquid- .     (P) 

Heyl  and  Baker  349r 

for  internal  combustion  motors.     (P)  Wood 1006r 

Liquid  -^.     (P)  A,xtell 12S4 

liquid  ;   Burners  for .     (P)  Drossel 528/ 

liquid  ;    Burners   for  - —  for    high    temperatures.    (P) 

Crawford 413 

liquid  ;  Furnaces  using : 

(P)  White 1252 

(P)  Yarrow    821 

for  locomotives ;  Peat  ))owder  as 1097 

Manufacture  of .     (P)  Rossi    349r 

Manufacture  of  agglomerated .     (P)  Faraday 1006r 

JIanufacture  of  composition .     (P)  Hopkins   826 

Manufacture  of  compressed .     (P)  Hani  1004 

Manufacture  of  patent .    (P)  Yeo  and  Goskar  ...     625 

materials  ;  Treatment  of  raw .     (P)  Bogwood  Ges., 

and  Melhardt    526 

Method  for  burning .     (P)  Chance 461 

motor- ;  Naphthalene  as  a .     Bruhn 165 

motor- ;  Process  of  making .     (P)  Hall   462r 

oils  from  coal.     Moore    345 

Process  of  rendering  Mexican  flux  and  crude  oil  avail- 
able as .     (P)  Falkenwalde    593 

pulverised  ;  Apparatus  for  feeding .     (P)  Bell 730r 

pulverised  ;  Burnmg .     (P)  Barnhurst 393r 

pulverised  ;  Feeding .     (P)  Gadd    626r 

pulverised  or  finely-divided  :  -Apparatus  for  feeding . 

(P)  Quigley  Furnace  and  Foundry  Co.,  and  Hevl  328r 

pulverulent;  Furnaces  fed  with .     (P)  Von  Porat, 

and  Motala  Verkstads  Nya  Aktiebolag 1251 

Smokeless .     (P)  Clarke  and  Campbell   958r 

sulphur-bearing;     Compound     for     treating .    (P) 

Foxwell,  and  Smoke-Coal  Economizer  Corporation     827 

Treatment  of  megass  for  use  as .     (P)  Aitkenand 

Bolk    611 

Treatment  of  spent  tan  bark,  peat,  and  the  like  for  use 

as .     (P)  Mackenzie  1210 

UtiMsation  of  pitch  as .     (P)  Boiling 1100 

Utilising  pulverulent  matter  as .     (P)  Fessenden  . .     883 

values.     Paterson  10 

Fuels  ;  Apparatus  for  producing  gaseous  from  liquid . 

(P)  Southey 349r 

bituminous ;    Manufacture    of    various    products    from 

.     (P)  Maclaurin 1103r 

Drying     moist by     addition     of     quicklime.    (P) 

Schimansky   827 

Influence  of  steam  on  yield  of  ammonia  in  pyrogenic 

decomposition  of  solid .     .Sachs    346 

for     internal-combustion     engines ;     Composition     for 

adding  to .     (P)  McCarty 297 

Utilisation  of .     Armstrong    220 

Fullers'  earth.     See  under  Earth. 

Fulling  animal  fibres.     (P)  Lehmann 41 8r 

Fume  problems  :  Solution  of by  electrical  precipitation. 

Bradley 30 

suspended  in  gas  ;  Collection  of .     (P)  Pearce  ....     72ij 

Fumes  from  furnace  or  boiler  flues  ;  Means  for  washing . 

(P)  Shaw  and  LowTison   681 

smelter- ;    Recovery    of    noxious   and    other    materials 

from .     (P)  Barrett  and  Morrow    895 

from  smelters  or  ore  furnaces  ;  Apparatus  for  utilising 

heated .     (P)  Luedke 1022 

Fungi,  soU- ;  Effect  of  soil  reaction  on  ammoiufication  by 

-.     Kopeloff 1167 

Fungicidal    properties   of    certain    spray-fluids.    Eyre    and 

Salmon   862 
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Fnncicidr    ^''■  "r    nmiti^t    AiiirrUiiii    inH'Stl^rry    imlUrw. 

1-  ~  S78 

Vt  li»te  «s  a .     (P)  SiH-.  IVoil. 

A.  .,  rAdb^iiul    67,1176 

ciii-tuu-atl  snulv  of  hat  biMlio  iireparml  (nun 

Koiufciilli     ." »22 

Manu(a>-turr  or (PI  Ijimb    . ,  .■ 645 

Farinnl ;  l\imi«>ri«.>n  of  harbiturli-  luiil.  tliiolwrhlturii-  soiil. 
an<l  uu-vl..ii.vlinuinl'Unf  »<  Miiantitatlvr  prei-ipitHuts 

ior  ■ .     IX>x  an*!  Pliisaut-e   1182 

Drtmnliiation    of    phk>r\>sluruiol    and    resorcinol    by 

mran*  of Voto>-ek  ami  IVtniesH 7S1 

PWiir'  "   ■  iu-«    of tm    the    i"olour    reaction 

1  II-  anil  sUrch.     rifmcnti   SKIU 


KurfuiMi.l^ lied 

Fnnuce-brirk.     (Pi  HiUi-- 


and  i*entt>ses.     Kiiui 975 

and  HUUs-Slmler  Brick  Co 311 

-<-hargini:  mechanism.     (P)  Nelson 591r 

constnirtion :      Thermal     i-onduetivity     of     materials 

emnloyed  in ■     tirifflllL*    121» 

dust  ooUectot*.     (P)  Wedge 522 

litiine:      Refractory .     (P)  Torsen,     and     tieneral 

Electric  Co 256 

parti.     (P)  Muckle  and  Case,  iun 426,  426 

-setting  for  concentration  i«ts.     (P)  Nickle 915 

-^ttings   for   destructive   distillation  of   coal  or   other 

carbonaceous  substances.     (P)  Wellingtiin  1006 

surface  combust  ion  ;  Test  of  a .     Schramm  and  C*in  684 

walls :   Preventing  deposition  of  clinker  on .     (P) 

i;rabo»sky  101 

Funuees : 

tP)  »rown    S21 

(P)  Cadwell,  and  Klectric  Railway  Improvement 

Co.    1207 

(P)  KeUy    849 

(P)  McKenna.    and    Fort    Wayne    Rolling    Mill 

Coriwratitm    1207 

(P)  SieJergesaess.     and     American     Smokeless 

Burner  Co 729 

(P)  Rockwell,  and  Rockwell  Co 590 

(P)  Selleck 460 

(P)  SmaUwood    680 

(Pi  TlKimpson 1207 

Annealing : 

(P)  Kenwortby  314 

(P)  Kugel 124 

(P)  Meelman   635,  635,  928? 

Apparatus  for  charging and  witlidiawing  residues. 

(P)  Bancroft  and  Hansford 168 

Apparatus   for   introducing   goods   into  and   removing 

same  from  annealing  or  other .     (P)  SmaUwood  624r 

ft>r  applying   and    utilising    heat   of   combustion.     (P) 

Six.  and  Cuttmann  and  Sons 821 

basic  open-beartb  ;  Fix  material  for  nse  in .     (P) 

Dery   «+« 

bla«t- ;    Apparatus    for    detecting    leakages    in    water- 
jackets  of .     (P)  Ri7.o  1022r 

bUst- :  Behaviour  of  Biilphur  in .     Osann 891 

blast- :  Charging  1*11  for •     (P)  Kennedy 641  r 

blast- :  Method  of  cliarging .     (P)  BoynU.n 314 

blaat- ;    Methods   used   for  i-alculating  the  charges  of 

.     Pawlofl    1 1 1 1 

bU,«t  r.  reverberatory for  «>pi)er-golit  ores.  Magnus  1 159 

boiler-:  Utilisation  of  coke  in .     Mcol 10.53 

for   burning  or  calcining   limestone,   dolomite,  or  the 

like  ;  Shaft .     (P)  Slagis 690,  737 

for    burning    cement.    lime,    and    similar    substances; 

Shaft .     (Pi  Steiger-Krauer  und  (Vi..  and  Frey  I(ll7r 

<'alcining for  bricks  cement,  ores.  etc.     (P)  Metall- 

iMink  U-  Metallurgische  Ges 635 

for  calcining  c<*pper  ores,  etc.     (P)  Squire   1264 

calcining:   Ctilising  waate  heat  of .     (P)  Moore  ..     522 

•  arbonising : 

(P)  Summers  »3 

(P)  Ziegler  1102 

CemenUtiun .     (P)  Issem 363 

chemical;    Stirring    mechaoism    for .     (P)  Fowler, 

and  General  Chemical  Co 730f 

Coal-burning    meUllurgical    heating .     (P)  Walker 

and  others  1067 

for  coking  and  gasifying  coal;   .shaft .     (P)  Liitt   104r 

Combined   ult-hath   and    preheating .     (P)    (Jebr. 

Pierbnrg  8.50 

Combined    salt-bath,  preheating,  and    tempering . 

(P)  <;ebr.  Pierbnrg    185 

Crucible : 

(P)  Brown   426 

(P)  Hall   426 

(P)  Yates  and  others    426 

crucible  :  fJss-heated .     (Pi  South  Metropolitan  <!as 

Co.,  and  Chandler 743 

crncible     an'l     like:     Tilting .     (P)  AUdays     and 

Onions  Pneumatic  Kngincering  Co.,  and  Nicholson  851  r 

Destructor .     (P)  Primro«<'.  and  Destructor  Co.  ..     941 

destnictor-:    Working   and    w.n^tructlon   of .     (P) 

Maschinenbau-Arulalt  Uumbtddt   1233 

for  dUtillatkin  of  meUU.     (P)  Kngle 640 

Kl»ciric : 

(P)  Baily  and  others 547 

(P)  Brown,  and  National  Carbon  Co.     641,  745,  897 
(P)  Dixon 1023r,  1069r.  1116 
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Furnaces— eoiif. 
Electric — roHt 

(P)  Diivle.   and    Norsk    Hydro- lilektrisk   Kvael- 

stofaklipsclskab 1 120 

(P)  IXiw  56 

(P)  Einier 1068 

<P)  Eyermanii S98r 

(P)  Fleming,  and  National  Carbon  Co 931 

(P)  C.illell    1224 

(P)  Gillett  and  Uilir  1224 

(P)  Hcchenbleikner.      and      Southern      Electro- 
chemical Co 476.  1266 

(P)  Kolm     897 

(P)  Uihr  and  GiUcIt   12.'.,  125 

(P)  Scott,   and    .\tniospheric    Nitrates   (Kilburn 

Scott  Patents),   Ltd 1224r 

(P)  Snvdcr  547 

(P)  Wrighton 1266 

(P)  Wrighton,  and  Leeds  and   Northriip  Co.  . .     261 

electric;    Apparatus   for   preventing  sintering  in . 

(P)  Berglund  1068 

Electric as    applied     to     non-ferrous     metallurgy. 

StansfleUl    473 

Electric  arc : 

(P)  Dovle,   and   Norsk   Hydro-Elektrisk   Kvael- 

stofakticsclskab 1267 

(P)  Edwin,  anil   Norsk  Hydro-Elektrlsk   Kvael- 

stofflkt  icsclskab 971 

(P)  Norsk  Hydro-i;iektriskKvaelstofakticsel.skab  1120r 
elect ric-ar-.  for  melting  and  refining  steel:    Faults  of 

small .     .MoKnight    845 

Klectric    arc for    the    oxidation    of    atmospheric 

nitrogen.     (P)  Norsk    Hydi«>-lClektrisk    KvaeLstof- 

aktieselskiib   46,  477f 

electric  arc  :  Preparatic-n  of  aluminium  nitride  in . 

(P)  Aluminium  Industrie  A.-G 1156 

Electric   an for   reducing   ores   and    fusing   other 

materials.     (P)  Hillhousc   969 

electric    arc :    Supixirts    for    electrodes    for  — — .     (P) 

Norsk  Hydro-Elektrisk  Kv.-ielstofaktieselskab 1120r 

Electric  arc for  treatment  of  gases.     (P)  Dovle.  and 

Norsk  HydrtiElektrisk  Kvaelstofaktieselskab  ....   1023 
electric  ;  CAindensing  metallic  vajtours.  especially  zinc 

vapour,  in .     (P)  A./S.  Mctalforedling     ..  427.606, 

695,    1119r 

Electric of     electrode     tvpc.     (P)  Kitchen,     and 

Balmforth  and  Co 1023 

Electric — —for  extraction  of  pure  zinc  from  Its  ores: 

(P)  Cate  and  Piernin    606 

(P)  cote  ami  others    744r 

I'ilectric for  fixing  nitrogen  : 

(P)  Bucher,  and  Nitrogen  Products  Co 468 

(P)  Scott  and  Howies 476 

Electric  induction .    (P)  Wyatt,  and  Ajax  Metal 

(Jo 1266 

Electric  metallurgical for  extraction  of  zinc  and  the 

like.     (P)  l^>swiger  Uraunkohlenwerke  (ies 426 

Electric for  metallurgical  and  other  purposes.    (P) 

Nathiisius.    and     We>tdeutschc    Thomasphosphat- 

Werke    547 

electric  ;  Metliod  of  carrying  out  gas  reactions  in . 

(P)  HeUenstein  316r 

Jilectric for  preiiaration  of  zinc  and  similar  metals. 

(P)  Specketer    641 

Electric principally    for    manufacture    of    nitrides. 

(P)  Coutagne 63:! 

electric ;   Producing  flow  in  the  molten  mass  in . 

(P)  Elektrochem.  Werke  G.m.b.H 366r 

Electric for  the  production  of  aluminium  nitride. 

(P)  Soc.   G^n.  des   Nitrures 46 

electric  ;  Production  of  metals  in .     (P)  Helfenstein  260r 

Electric for    recovery    of    zinc    or    other    volatile 

metals.     (P)  Schneerailch  426 

electric ;    Bemelting   ferromanganese,    ferrosilicon.   and 

other  alloys  which  take  up  carlH>n   in .     (P) 

Ges.  fUr  Elektrostahlanlagen.  and  Itodenhauser  . .     427 

Electric  smelting .     (P)  Bering 124 

electric   smelting ;    Coke    as    reducing    agent    in . 

Oosrow  845 

Electric for  smelting  ores.     (P)  Highfleld 1119r 

electric  :  Tilting for  melting  and  reflning  metals. 

(P)  Bas.sannese   53 

electric  ;  Treatment  of  gases  which  carbon  sefiarates, 

in .     (P)  Gruhn 104 

electric:  Treating  materials  in : 

(P)  Berglund  259 

(P)  Soc.    Anon.    Mitall.    "  Ptocedis  de    I..aval " 

1163r,  ll63r 

Electric for  treatment  of  gases.     (P)  Mcscicki  ..    1224r 

Electrically   heated    Iximb .     Callianc   untl    Lavene     330 

for  electrt»tlierniic  extraction  of  zinc.     (P)  A./S.  Metal- 

foredling  606 

led  with  pulverulent  fuel.     (P)  Von  Porat,  and  Motala 

Verkritads  Nya  .\ktiebolag 1251 

Gas  — .     (P)  Harvey  920 

Gas-nred .    (P)  South  Metropolitan  Oa»  Co.,  and 

Chandler 321,  1148 

Gas-Hred  heating : 

( P)  Lehmann 1 255 

(P)  Price    1148 

Gas-fired   muffle- for   burning-ln  colours  on   glass, 

porcelain,  etc.     (P)  Schleren 1110 
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I'urnacei — coiil. 

Gas for   iiiel!iui!   iiielals.     (P)  S;)iitli    MctiuiK>litaii 

lias  Co..  and  Chandler ^49 

Gas particularly  lor  heating  Ijoilers.    (P)  Soc.  du 

Gaz  de  Paris 627 

Rasretort  ;  Method  of  heating .     (P)  Glasgow   ...    593r 

gas-retort;     Utilisation    of    waste    heat    of .     (P) 

Jlicddelniann  und  Sohn    : 1147 

for  generating  heat.     (P)  Thomas  and   Mainwaring  . .    247r 

Glass : 

(P)  Batchell 691 

(P)  Ileebe.  and  Vitrolite  Co 1 220 

(P)  liolin,  and  Consolidated  Machine  Co 116 

(B)  Bowman    25.1 

( P)  I'onninirton  469 

(P)  Holmes,  and  Hemingriv  Obss  Co 965 

(P)  Menzel 424 

(P)  Westbury  and  Skelfon 842 

(Jlass-drawins; .     (P)  Bolin.       and       Consolidated 

.Alachine  Co 117 

ghiss-nielting  ;  Method  of  heating .    (P)  Bunzlauer 

Werke  Lenaersdorl  und  Co 178 

glass;  Regenerative : 

(P)  Empire  Machine  Co 540,    1016r 

(P)  Hirsch   602 

heated  by  oil  fuel  for  melting  metals.    (P)  Ward  and 

others    313 

Heating for  metals.     (P)  HisloTi    1022 

for  heating  metals.     (P)  Smallwood    743 

iron-melting  ;  Operating  reverheratory .  (P)  .Swindell    894 

lead  blast- :  Flow  of  air  in .    Tournay-Hinde  ....     968 

Liquid  fuel : 

(P)  White 1252 

(P)  Yarrow    821 

for  making  hydrochloric  acid  and  the  like.    (P)  Krick- 

baum,  and  Grasselli  Chemical  Co 308 

for   manufacture  of  glass  articles.    (P)  Slirgluff.   and 

Pittsburgh  Plate   Glass  Co 255 

Martin ;      Dephosphorising     cast     iron     in .     (P) 

Pasquier  53 

Means    for    supplying    comminuted    fuel   to — — .    (P) 

Magarvey  and  others    528r 

Jlechanical  sulphate .     (P)  Thelen  and   Wolf 235r 

Melting ; 

(P)  CarroU  729 

(P)  lonides 1222 

(P)  Melat   53 

for  melting  glass  :  Tank .     (P)  Gobbe 424 

lor  melting  metal  for  brass  castings,  etc.     (P)  Price  . .     930 

for  melting  metals.     (P)  Bosshardt 260.    1023r 

for  melting  metals;  Open-hearth .     (P)  Bos.shardt  315r 

for  melting  metals  :   Rotary .     (P)  Stevenson  ....     426 

for    melting,    oxidising,    and    volatilising    metals.     (P) 

Buorne  and  Sackett 475 

Metal-melting ; 

(P)  Burlev  364 

(P)  Hall   53,  545 

Metal-melting  and  other .     (P)  Hall  474 

Metallnrgical : 

(P)  Coswiger  Brauukolilenwerke  Ges 1066 

(P)  Danlorth  and  Xaismith 743 

(P)  HaU   1119r 

(P)  Metesser    606 

(P)  Meyer,  and  Dwight  and  Lloyd  Metallurgical 

Co 124 

(P)  Muckle  and  Case,  jun 426 

(P)  Wedge 124,  124,  124,  364 

(P)  Wedge,  and  Furnace  Patent  Co 1067 

for  metallurgical  and  other  purposes  ;  Method  of  heating 

.     (P)  Polysius  184 

metallurgical;  Securing  rabble  arms  to  shafts  of . 

(P)  Furnace  Patent  Co 427r 

-Method  of  heating  melting,  reheating,  and  other  gas- 

flred .     (P)  Chantraine    53 

Muffle .     (P)  Batchell  and  Wade  1052 

<  'il-burning .     (P)  Brown  and  Hall  881r 

Oil-fired for    melting    metals.     (P)    Hunter    and 

CuUum    640 

Oil  fuel .     (P)  Shaw    522 

Open-hearth : 

(P>  F.ickworth 606 

(P)  Wheeler  and  Blair    895 

open-hearth ;     I'tilising    waste    heat    from .     (P) 

Snyder    1022 

Ore .    (P)  Skinner  184,  184 

ore- ;  Apparatus  for  utilising  heated  fumes  from . 

(P)  Luedke    1022 

Ore-reduction : 

(P)  Crawford  363 

(P)  Jones  and  others    545,  545 

tire-roasting : 

(P)  Harris    1265r 

(P)  Motter  .476 

(P)  Simmons   259 

ore-treating ;    Purifying   gases   from .     (P)   Moore. 

and  United  States  Smelting.  Refluing.  and  Mining 

Co 744 

for  preparation  of  artificial  fuel  or  the  like.    (P)  Groom 

103,  S28r 
for  preparation  of  chemical  or  metallurgical  products 

under  pressure.     (P)  Barthelmess 164 

Process  and  app.^ratus  for  charging .     (P)  Anderson, 

and  U.  S.  Smelting,  Refining,  and  Slining  Co 590 


P.iGK 

Furnaces — conl  , 

for  pniduction  of  ammonia  by  destructive  distulation  of 
bituminous  substances  at  a  relatively  low  tempera- 
ture.    (P)  Torfentgasung  SUuber  Ges 529 

lor    i)roduction    of    hydrogen    from    iron    and    steam ; 

Shaft .     (P)  Messerachmitt 927 

for  production  of  water-gas  ;  Shaft .    <P)  Dellwik- 

Fleischer  Wassergas-Ges 246 

puddling  ;   Fix  mat«rial  for  use  in .    (P)  Uery  . .  849 

for     recovery     of     zinc.    (P)  Coswiger     Braunkohlen- 

Werke  Ges 1066 

Refuse  destructor .     (P)  Leask 326 

Regenerative : 

(P)  Barnes  821 

(P)  Bell    34? 

(P)  Smythe,  and  Smythe  Co ■  ■ .  ■  881 

Regenerative for   gas   retorts.    (P)  Drakes,    Ltd.. 

and  Drake  34,  12o4 

Reheating .    (P)  Diether    '43 

Retort .     (P)  SparUng  and  others   730 

Retort for  recovery  of  volatile  metals  such  as  zinc. 

(P)  Gellbach    363 

Rcverberatory  — ■ —  : 

(P)  Manchester  Furnace^,   Ltd.,  and  others  . .    lOOOr 

(P)  Payne  and  others 241 

reverheratory  ;  Chrome-iron  ore  as  lining  for .  HaU  363 

Rcverberatory  heating .     (P)  Hislop 1147 

Reversible  regenerative .     (P)  Reynolds 881r 

Boasting .     (P)  Wedge,   and   Furnace   Patent   Co  1067 

for  roasting;  Horizontal  mechanical—*—.   (P)  Sarrasin  260r 

roasting ;  Mechanical :  ^  .„  .i 

(P)  Akt.-Ges.    f.    Zink-Ind.    vorm.    Grillo,    and 

Schefzik    If* 

(P)  Barth „850 

(P)  Beskow  and  Ram^n 260r 

(P)  Zavelberg    ■  •  ■  1161 

for  roasting  p\Tites  and  the  like  ;  Mechamcal .    (P) 

Mascliinenfabr.  A.-G.  Wagner  u.  Co 606 

lor  roasting  pjTites,  etc.  ;  Shaft .    (P)  Koppers  ..  360 

roasting  ;  Rabble-arm  for .     (P)  Stout,  and  General 

Chemical  Co 'fj'" 

roasting  ;  Stirrer  for .    (P)  Skinner 184 

for    ro.a6ting    sulphur-bearing    ores.    (P)  Stout,    and 

General  Chemical  Co Vi •  •  •  ,-JC 

Rotary for  cement  and  the  Uke.    (P)  List«r-Kaye  4(0 

Rotary  tube for  continuous  production  of  calcium 

cyanamide.    (P)  Lidholm ■  92/r 

Safety-device   for .    (P)  Akt.-Ges.    Waagner,   and 

others   °*^ 

Shaft : 

(P)  Parsons  }\o\ 

(P)  Thlele ,;•,;•/ 1'" 

Shaft for    metallurgical    purposes.    (P)  Rehmann 

and  Mirbach    '^ 

Smelting .     (P)  Davis   2e>9 

Steel .    (P)  Dixon ■  •  •  ■•  •  •  •  1116 

System  of  suppljing  hydrogen  gas  to .     (P)  Pierce  4bl 

Temperature-regulator  lor .     (P)  GUbert 591r 

Tilting .    (P)  Kitchen,  and  Balmforth  and  Co.  . .    lOOOr 

using  oil  or  tar  as  fuel.     (P)  Strub • .  •  1148 

with  vertical  retorts  and  gas  producers  beneath  the 

retorts.    (P)  Lengersdorff  und  Co 9os 

Zinc  smelting .    <P)  Ruck  1066 

Furs  ■  Dyeing .     (P)  Meister,  Lucius,  mid  Briining 12»7 

Dyeing  dead  or  UWng .    (P)  Fresenius  and  Zimmer 

Fuse!  oil;   Synthetic from  chloropentane.    Esses  and 

others '""• 

Fusing  materials;  Electric  arc  furnace  for .    (P)  Hill- 

house 969 

Fusion  of  alloys.    (P)  Hermansen m* 

Fuzes  for  projectiles.    (P)  Bacon  and  Mansell 144 


G 

GadoUuite  ;  Extraction  of  beryllium  from .     James  and 

Periey "^^ 

Gadolinium  from  Brazilian  monazite  sand  ;  Separation  of 

.    James  and  Grant   -^ 

e-Galactan.     Schorger  and  Smith 'J^ 

Galactan  of  Lariz  occidentalis.     Schorger  and  Snuth  ■■■■■     '»" 
Galactobiose;  Biochemical  synthesU  of  a .    Bourquelot 

and  Aubry 

Galactose :    Benzoyldihydromethylketol-hydrazme,    a    new 

reagent  for .     Von  Braun • •   »"-» 

GaUic  acid;  ,\n  oxidation  product  of .     Bleuler  and    ^, 

in  iro"-Si°Uinks;'GraViietric'deteriiiiiiation  oil .    ^^^ 

Kempl l:/  ■         '. 

Gallium;  Electrolysis  and  purification  of .     Uhler  and  ^^^ 

Browning   ■  •  ■■■ = . . 

-indium  aUoy.     Brownmg  and  Uhler  —  •■:•„••.■  •    -^ 
from     spelter;     Recovery     of .    HiUebrand     ana    ^_^ 

Seherrer    a  ■  • '  • ' '  j"  "  V..«-' 

Gallocyanines.     See  under  Oxazine  dyestuffs. 

Galvanised  iron  :  Apparatus  for  recovery  of  zmc  from         . 

(P)  Callander 
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Galnni»iug  Iron  and  stwl ;  Molten  alloy  for .  (P)  LabM    805 

l>r<.x-«s«      Aradt  362 

waste;  Recovery  o(  metalj  from .    (P)  Rothberg  851r 

Garbage  ;  Apparatus  (or  disposition  ol .    (P)  Amos,  and 

<<ational  Puritlcatiou  (.'»> 941 

a'Qtaining  grease  or  oil ;    Process  (or  reducing . 

(P)  WTieeiwright 976 

Melliod     o(     indneratiiiK .     (P)  Heslcwood,     and 

Hj-dro  Vacuum  SuioltiiiR  Co 475 

Pn^^<ss(ordisp'>sitiono( .     (P)  Amos,  and  National 

Purification  I'o 272 

Oannent^ ;  Dyeing  of  (aded .     Wldttaker 41 

Garnet  works  ;  TUlising  waete  products  ol .  (P)  Daveu- 

pirt  9S0 

(j(g.alr  I  'Imnoe  o(  pressure  on  the  conibustioD 

.     Torres  and  licni 461 

»nal\  .  -loring  device  (or .     (P)  Hays  ...     756 

«nal}s;in;  aiiar.itus; 

(P)  liurrell 560 

(P)  Lowe    870 

(P)  Mo'-re  and  Quiucy   710 

analysis;  -ipi-iiratus  (or .     (P)  Tniberg    619 

anal>-?i3:    New  accurate  nietliod  o( .     Krone 559 

analj'sis  ;  Reagents  (or  use  in : 

Anderson    559,12.'<7 

Anderson  and  Biederman 559 

Anderson  and  Rifle  559 

analysis'.  Vse  of  metallic  nUcium  in .     Sicverfs..     119 

aDDaratU'i.    (P)  Evans,  and  United  Gas  Im|>rovcnient 

Co 245 

Appanitus   for    detecting    beniol   In .    (P)  Graul, 

and  Seraet-Solvay  Co 527 

Apparatus  for  genemling .     (P)  Wallmann 592 

Apparatus  (or  manulaiturt-  ol : 

(P)  Carpenter,  and  Ritcr-Conley  Manufacturinc 

Co 461,  592 

(P)  Fauchcux    594 

(P)  Tully   1210 

Apparatus    (or   purifying .     (P)  Climie 168 

.\pparatus  (or  scrubbing .     (P)  Miiclaurin 299r 

bla*t-^lmace  ;  Dr>'  process  and  app.irotus  for  purifying 

.    (P)  Dortmunder    Bruckenbau    Jucho,    and 

Uaring    958 

blast-furnace;  Ellect  ol on  wrouRht  iron.     Stead  1018 

blast-furnace  ;  New  application  ol .     Zimmormann  1098 

bla*t-fumace ;    Recovery    of    by-products    from . 

HamUton    663 

bla-t-fumace ;    Simultaneous    puriflcation.   desiccation, 

and  f  inrentratiun  of .     (P)  Wciwers 1147 

blast-fumacc  ;  Utilisation  of .     (P)  Hofnunn 185 

burner  ;  Industrinl and  fiim.Trc.     <P)  South  Mtcro- 

poliUn  Gas  Co..  and  Chandler 821 

Carbonising  fuel  in  vertic^il  retorts  for  production  of 

.     (P)  Doherty   827 

coal- ;  -Apparatus  for  manufacture  of : 

(P)  Clirisman 1006r 

(P)  Chrisman.  and  United  Gas  Improvement  Co.     527 
coal- ;  .-Vpiiaratuft  for  trciting  — —  : 

(P)  Carpenter,  and  Riter-Conley  Jlanufacturlng 

Co 245 

<P)  Carpenter  and  others 298 

coal- ;  Beniol  from 1201 

cohI-;  Comparison  of  modem  plants  for  manufacture  of 

.     Baker 824 

coal-  ;  Determination  of  benzol  in 346 

coal-  ;  Evaporation  of  naphthalene  in .     Thomas  . .     166 

coal- ;  £vaiK>ration  of  naphthalene  in  dry  and  in  moist 

.     Thomas   506 

coal- :   Extraction  of  benzol  and  toluol  from by 

American  gas  oil.     Bond   460 

coal- ;   Extraction  of  benzol  and  toluol  from by 

■•  green  oil."     Pooley 460 

coal :  Extraction  and  recovery  of  vaporous  constituents 

from .    (P)  Lessing    883 

coal- ;  Heat  treatment  of  steel  in .     Walter 845 

coal- :  Manufacture  of : 

(P)  Riter-Conley  Manufacturing  Co 1211r 

(P)  Waddell 625 

coal- ;  Method  of  operating  plants  for  manufacture  of 

.    (P)  Rlter-Conley  Manufacturing  Co 1102r 

coal- :  Naphthalene  In .     Slmmonds 347 

coal- :  Oil  washing  for  absorption  of  toluol  and  benzol 

from .     Glover 682 

coal-;  Pnrlflcatlon  of : 

Bennett 346 

(P)  Fabry 349r 

(F)  Wilton  625 

coal- ;  Rapid  determination  of  sulphur  In .    Mylius 

and  HOttner   1002 

coal- ;  Ke^-ovfTing  as  ammonium  salt  the  nitrogen  of 

the    hydrocyanic    arid    In    crude .     (P)  South 

Metropolit,in  Gas  Co 349r 

coal-;   Retort   for  manufacture  of .     (P)  Waddell     625 

cnal-;    Scrubbers    for .     (P)  British    Coke    Ovens, 

Ltd..  and  Schuster 883 

coal-;  Sulphur  Impurity  in .     Clowes 581 

coal-:  Treatment  of -.     (P)  Carpenter,  and   Rlter- 
Conley  Manufacturing  Co 245 

00*1- ;  f-Tse  of (or  heat  treatment  o(  brass*  In  neutral 

and  reducing  atrnoHpheres.     White  and  Standerllne  1114 


r.\OE 
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coko-ttvcM  ;  Benzol  from .     Taylor  n»6 

coke-oveu  ;   l-;tiuivalent  of  the  observed  heat  value  i>i 

the  light  oil  (benzol)  scrubbed  from .     Shadier  1209 

Cundonsing,  scrubbing,  and  wasliiug  apparatus  for . 

(P)  Pooley  iiud  Fiddcs  168 

ControlUng    the    (ivuintity    and    quality    of .     (P) 

Rusby.  and  United  Has  Improvemout  Co 245 

coolers.    (P)  Yates,  and  Matthews  and  Yates,  Ltd...     S21 

coolers  for  gas  producers.     (P)  Berniug1»aus   246r 

Detecting  benzol  in .     (P)  Oraul,  and  Somet-Solvay 

Co J27 

Distillation  o(  coal  (or  manu(actnre  of .     (P)  PInet 

and  IteboHl   ■V.i 

engines;    Formation   of  deposits  in .     Spettmann     917 

EMraelion  of  tar  log  from  hot .     Purves 779 

-llred  furnaces  ;  Methoil  of  heating .     (P)  Chantraine       53 

Flameless  surface  combustion  of  combustible .   (P) 

Adam    1 102 

iroiu  lluid  hydrocarbons;  Production  of  • .  (P)  Lowe    527 

furnaces  ; 

(P)  Harvey    920 

(P)  Lehmann 1255 

(P)  South  Metropolitan  Gas  Co.,  and  Chandler  1148 
furnaces  for  melting  metals.     (P)  South  Metropolitan 

(ias  Co.,  and  ("haniller 849 

furnaces,  particularly  for  heating  boilers.    (P)  Soc.  du 

Gaz  de  Paris  627 

-generating    apparatus.    (P)  Brown,  and  Riter-Conley 

Manufacturing  Co 298 

-generating  ovens.     (P)  Fcicks  412 

•generators.    Sft  <ias  iiroduccrs. 

from  liard  wood  and  heavy  oil.     Hunter 1001 

holder  tuik  ;  Corrosion  in  a  steel •.     Wilson 1002 

illuminating ;  Apparatus  for  distilling  shale  or  coal  for 

production  of  ^ .     (P)  lell    620.  1006r 

illuminating    and    heatins ;    Production    of .     (P) 

Barth,  and  Berliu-.Vnhaltische  Maschinenbau-.\.-(>.   413r 

illuminating;  Platinum  and .     Mylius  and  Hiittner  U>64 

inert  ;  Chemical  reactions  under  the  iutluencc  of  the 

electric  discharge  in   an  atmosphere  of  an . 

Skaupy  1162 

Kerosene  shale  for  the  production  of .     Espenhahn     956 

lamp  ;  Electrical .     (P)  Skaupy,  and  Deutsche  Gas- 

gliihlieht  A.-G 1148 

from  liquid  hydrocarbons  :  Manufacture  of .     (P) 

Dayton  and  Smith 527 

-making    apparatus.    (P)  Stanley,    and    Hydrocarbon 

Converter  Co 1005 

-making  materials  ;  Resinous  woods  as 824 

-making  idants;  Tiles  for  regenerator  chambers  of . 

(P)  (Jrovo  and  Barker    :!48 

Manufacture  of : 

(P)  .\nglo-Mcxican  Petroleum  Products  Co..  and 

Brousson 958,  KlOOr 
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in  waste .     (P)  Schott 1262 

Production    of    ct>mbustil)le    liquids    from— — .     (P) 
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tissues  ;  Swelling  of .     Procter  and  Burton  404,  452,  675 

Gels,  pectin  :  Consistence  of .     McXair 1232 
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Laminaria  stenophyUa;  Composition  of .     Hendrick  372,  567. 

568 
Limp  bulbs;    Apparatus  for  exhausting  ami   testing  the 

vacuum  in .     (P>  General  Electric  Co 462 

bulbs  ;  Evacuation  process  for  electric .     (P)  Snook    247 

Lampblack  machine.     (P)  Davis     933 

Manufacture  of : 

(P)  American  ?sitro  Products  Co 1016r 

(P)  Meiser    429 

I.amps,  arc  ;  Electrodes  for : 

(P)  Doetsch  and  Conradty 828r 

(P)  Mylo     731 

arc;  Metallic  cases  for  electrodes  for .     (P)  Siemens- 

Schuckert  Werke 414 

Electric  arc  with  electrodes  of  highly  refractory 

metals,    especially    tungsten.     (P)    Allgem.  Elek- 

tricitats  Ges 350 

electric  arc  ;    Projector  carbon  for  .     (P)  Wilcox, 

and  National  Carbon  Co 828 

Electrical  gas  .     (P)  Skaupv,  and  Deutsche  Gas- 

gliihlicht  A.-G 1148 

Incandescence  body  for  electric .     (P)  Lederer. . . .    627r 

Incandescence  electric  .     (P)  Winne,  and  General 

Electric    Co 1054r 

incandescence  electric  ;   Efficiency  of .     Meyer....   1211 

incande-scence  electric  ;    Filament  for .     (P)  Edison, 

and  General  Electric  Co : 105 

incandescence    electric ;      Manufacture    of    .     (P) 

General  Electric  Co 959 

incandescence   electric :  Manufacture   i»f    filaments    for 

.     (P)  Baumann,  and  Wolframlampen  A.-G...  1255r 

incandescence  electric ;    Manufacture  of  metallic   fila- 
ments for .      : 

(P)  Nisliimoto 731, 1212r 

(P)  SeouLar,  and  Dick.  Kerr  and  Co 594r 

Incandescence  electric with  metaUic  filaments.     (P) 

Deutsche  Gasgliihiicht  .'V.-G 114S 
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Lamps cont. 

incandescence;  Method  of  exhausting .     (P)  General 

Electric  Co 105 

metallic  lllamcnt ;    M.»intaininK  the  efflcioncy  of . 

(P)  Liobmann  and  Hofhoimer 247 

miners'  electric  safety- ;    AtUichmcnt  for  for  de- 
tecting   firedamp    and    other    combustible    gases. 

(P)  Thomas 1273 

Tungsten  incandescence  electric  .     (P)  Langmuir, 

and  General  Electric  Co 627 

Lanthanum  from  Brazilian  monazite  sand  ;    Separation  of 

.     James  and  Gnmt   253 

Larch,  Western  ;  Galactan  of  .     Schorger  and  Smith. .     750 

Lard  ;  Completely  liydrogenated .     Mannich  and  Thiele     548 

iorix  occidwito/is  ;  G.ilivctan  of .     Schorger  and  Smith. .     750 

Latex.     See  under  Rubber. 

Latham  research  grant 1239 

r-Laudanosine ;   O.xidation  of  with  mercuric  acetate. 

Gadamer  and'  others   1270 

Laundering ;  Chemistry  of  .     Surface  tensions  of  soap 

solutions  anil  of  solutions  of  soap  and  various  alkalis. 

EUedge  and  Isherwood  1024 

Laundries ;  Washing    compound    or    soap    for   .    (P) 

Booker     609 

Laundry   purposes  ;  Electrolj-tic  apparatus  for  .    (P) 

Reuss  and  Roberts    1224 

Laundrjing  ;  Souring  agent  for .    (P)  Elwood 834 

Laurie  acid  and  mvristic  acid  ;  Separation  of frofu  each 

other  and  from  mLxtuxesiif  other  fatty  acids.     Jacob- 
son  and  Holmes  696 

Solubility  data  for  various  salts  of .     Jacobson  and 

Hoknes    •     696 

Lava   from    Etna ;     Utilisation    of  in    the    chemical 

industry.     Pagliani 1107 

Leaching  apparatus.     (P)  Soc.  Anon,  d'Exploit.  de  Proc. 

Evaporatoires  Prache  et  Bouillon 31 

apparatus  for  clay  products.     (P)  Soc.  d'Exploit.  de 

Proc.  Evap.  Prache  et  Bouillon 602 

plant  •  -K  2D00-ton at  Anaconda,  Montana.     Laist 

and  .Udrich    1019 

process.    (P)  Banning 52iJ 

solution  for  extraction  of  metals  from  ores.   (P)  Slater..   1067 

tanks.     (P)  Stout,  and  Nichols  Copper  Co 295 

Lead  accuroiU.itor  ;  Theory  of  the .     F4ry 1119 

Action  of  chlorinated  hydrocarbons  on in  presence  of 

moisture.     Sastry  94 

Action  of as  a  stimulant  for  plants.    Stutzer 1168 

alloys  ;    Coating  iron  and  steel  sheets  with  .    (P) 

Hazeltine.  and  Wheeling  Corrugating  Co 53 

-aluminium    alloys.     Scliirmeister 894 

from    antimony    orejs,     etc.  ;  Elimmatmg    .     (P) 

Schmitz,  Mansion  et  Cie ^■.v     „?* 

blast-furnaces  ;   Flow  of  air  in .    Toumay-Hmde. .     968 

from  brine  leaches  ;  Electrolytic  recovery  of .     Suns 

and  Ralston .•,••■-•.•,,• ^^*" 

Centrifuge  for  use  in  coating  small  iron  articles  with . 

(P)  Koch    °94 

Coating  iron  anil  steel  sheets  with .    (P)  Hazeltine, 

and  Wheeling  Corrugating  Co ■  ■ .  ■  ■       53 

coatings  ;  Increasing  the  mechanical  resistance  of  soft 

.     (P)  Schiller  36o,  36a 

Colorimetric  determination  of  copperand  iron  in  pig . 

White    ; l-** 

-containing  ores  and  other  materials  ;  Recovery  ol  copper 

from  .     (P)  Schmidt ...............    364 

Diffusion  of  soUd  gold  into  .    Van  Orstrand  and 

Dewey     

electrode  ;  Study  of  the .     Getman 546 

Extraction  of from  sulphide  and  oxide  ores.    (P) 

Borchers  aitd  Menzel ■ . .  • 36or 

HydrometaUurgy  of in  1915.     Lyon  and  others. ...     182 

matte  ;  Treatment  of  .     (P)  Wedge 1118 

Means  for  forming  or  squirting .     (P)  Hau  . . ..    o*Dr 

ores;  Apoaratus   for    dissolving   in    nitric   acid. 

(P)  Anderson ■ •  •  •     -6" 

Separation  of  thallium  and  radioactive  metals  from . 

(P)  Hannav,  and  Deutsche  Felsen-Oel-Ges 5aOr 

in  phosphate  and  alum  baking  powders  ;  Determination 

of .     Seek»r  and  CLa>-ton   ... ,••■■•. ;       '"'' 

Physical  character  of  precipitated  lead  molybdate^  and 

its  importance  in  the  determination  of —-.  Weiser  1237 
-plating  metals  ;  Process  of .     (P)  McCUntock  and 

Shoemaker -  • ;  ■  ■  ■■^■;/,  •  • 

Production  of in  an  electric  fiu-nace.     (P)  Helffn- 

stein    •••■•■    ^^^ 

radio- ;  Density  of from  pure  Norwegian  cleveite. 

Richards  and  Wadsworth w.  ;,•  li'   '"'" 

from  radioactive  minerals  ;  Density  of .     Richards 

and  Wadsworth    ■  ■  •  •, ^"f 

Reactions  of  gases  with  - — .    ^tahl  ............ ....     oii 

Recoverv  of  from  flue  products.    (P)  Ryan,  and 

fnited  States  Metals  Refining  Co. 6»o 

smelting  practice  in  the  United  States.    Dwight  1159 

in  sugar  solutions ;  Deteruunation  of as  sulpmte. 

Pjljjt "ao 

6ulpUdeore';'Manufactureof  a  mLxtureof  leadsulptote, 

sulphide,  and  oxide  directly  from .     (P)  Gitsham    698 
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-  • -w    o(    iletorminul    by    an 

1  nrwsure  »in>»ratus.     Jineoko..     120 

r  .    (P)  *<H-.  Aiion.  M^UU. 

,1"  1118    ; 

,„„of^l_.     WaiWell 1020    I 

ig tolri>n»rtlcl<rs.  (P)  Mark     742    , 

lesls  ou  Joiain .     WrigUt  and 

•  638 
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Others   • • 

-line  ores :  Trwjuuent  i>(  <»mpl«  man««nUerou» . 

(P)  Freoch  • ■ ■■■.      '* 

-line  ores  :  Treutnwnt  uf  low-grade  complex .    <P» 

V^vf^f  IIIV 

«n.l  -  -       -U'ion'ot'^^.    (P>  B»W 606 

.lii,  rrs  ;  Separation   of    mixeJ   •    (P) 

-liaratKin.  Ltd  ,  and  Minerals  Separa- 
tion lua  jc  lU\-av's  PrvKtsses  Australia  Proprioury 
Ljj 60»,  639 

Lwd  acetate  and  dL*odium  arsenate;  Factors  oontroUiog 

Um  rraction  Iwtween .     Smith 115j 

araenate  in^ti.ide  :  ManuUcture  of .    (P)  Dewey    905 

arsenate  ;  Manufacture    of    :  _ 

(P)  Barstow.  and  I)>iw  Chemii-al  Co.  ..    S09,  <38,  <S8 

(P)  Schaetfer.  and  IMcher  Lead  i"o 468 

(P)  Shepherd,  and  Uarshaw,  Fuller,  and  Goodwin 

Co *•» 

McUoonell  and  Smith 1154 

Smith    n    ^'** 

aiseiutes.     Equilibrium  in  the  system  PbO,  -XsijOj.HiO. 

McltonneU  and  Smith 1258 

-calcium  silicate  from  Franklin.  X.J.;  Margarosanite,  a 

new .     Ford  and  Bradley 925 

carbonate,  basic  ;  Manufacture  of  .     (P)  Schaefler 

and   others    •   126< 

carbonate  ;  lolorimetric  determin-ttioa  of  copper  ana 

iron  ia .     NVhiU 1", 

carbonate  :  Production  of .    (P)  BeMlacqua 932 

chJor-arsenate  or  artificial  mimetite  ;  Preparation  and 

properites  of .     McDonnell  and  Smith 925 

duomate.  basic  :  Manufacture  of  .     (P)  Schaeffer, 

and  Plcher  Lead  Co ■     690 

cfaiomate :  Formation  of  from  lead  sulphate  and 

potassium  rnromate.     Milbauer  and  Eohn 972 

tbromate:  Manufacture    of    .    <P)    Ramage,    and 

Int«mati"nal  Color  and  Chemical  Co 309,  027r 

MeUUo-iwiipounds  of .     PickcrinK 536 

BVilvlKlale  ;  Physical  character  of  precipititcd and 

'its  impurt-mce  in  the  determination  of  molybdenum 

and  lead.     Wclser    1237 

nitrate  and  disodium  arsenate  ;  Factors  controlling  the 

rcacti-jn  between .     Smith 1155 

oxide  in  Bordeaux-lead  arsenate  mixture;  Determination 

of .     Roark  19* 

oxide  ;  Carlouating : 

(P)  Sharpe  1026r,  1026r 

(P)  Sharpe,  and  British  and  Colonial  Lead  Co.      933 

oxide;  Manufacture  of  .     (P)  Barthelmess    1261r 

oxides  ;  Colorimetric  determination  of  copper  and  iron 

in  .     White  14* 

peroxide;  Preparation  of  active  .     Panopolus . . . .     599 

pigment ;  Production  of  a  white .    <P)  Hannay,  and 

Deutsche  Felsen-Oel-Cei' 550r 

Red Sft  uiflrr  Bed  lead. 

salts  :  Oxi'lation  of with  permanganate  In  strongly 

alkaline  s  ilution.     Brauner   736 

Bulpbate   basic  ;  Manufacture  of .     (P)  White,  and 

PlcherLeadCo ..     890 

solpbate  :  Decomposition  and  reduction  of .     Mosto- 

witscb  893 

sulphate  ;  ilanufacture  of :  ,  _       , 

(P)  Ramage,  and  Interttational  Cxilor  and  Chemi- 
cal Co 309 

(P)  White,  and  Picher  Lead  Co 890 

sulphate  ;  Re>luctiim  of .     Perley  and  Davis 307 

sulphate:  Separation  of from  sulphates  of  barium, 

strontium,   and    calcium    by    ammonium   acetate 

solution.     Marden    387 

■olphate :  Sfiluhillty    of    in    ammonium    acetate 

solution.     Martlen 387 

tolphate,  sulphide,  and  oxide  ;  Manufacture  of  a  mixture 

of  directly  from  lead  sulphide  ore,  etc.    (P) 

Oltsham      698,    1218r 

•alphide  :  JIanutacture  of  a  mixture  of  lead  sulphate, 

sulphide,  and  oxide  directly  from .     (P)  flits- 
ham    «98,    1218r 

sulphide;  Reactions  during  roasting  of .     Relnders     847 

White .     See  under  White  lead. 

Leady  matte  ;  Process  of  reftnlng .     (P>  Hyblnctte 476 

Leaf;  Process  of  making  decorative  metal  .     (P)  Dia- 
mond Decorative  I>eaf  Co 850 

Leather,  artiflcUl ;  Dyeing .     (P>  Weeber 834 

artificial ;  Manufacture  of .     (P)  Scheuer 748 

artificial ;  I^xlurtion   of   a    skin-like    mass   of    micro- 
organisms   for    the     manufacture    of    .     (P) 

Deutsche  f^asglQhllcht  A.-fl 645 

Bronze  kid  ;  Manufacture  of  .     (P)  t>)mbe  et  FlU 

et  Cie 1028 

Changes  in  skins  during  their  conversion  Into  , 

SchUchU    188 
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**  clwnval  for  hattlenlng  sU-el  and  irwn :  Preiwratlou  of 

.    (P)  Lindner ■ •  •  •  ■,    2j8 

Chemical  and  microscopical  examination  of .    bee! 

and  Sander    ,.•.■•,.••■.;•; 1"-° 

chrome.taunoil ;  Determination  of  chromic  oxide  m . 

Liinib  and  Harvey ■...., 1028 

chroine-t;i lined     Preiwration  of  for  glue  manu- 

facture.     U')  Prager    ...... ,•••••■•     ■>'- 

coloured  with  aniline  dyestutfs ;   I'roduction  of  water- 

prvx.f,  cxilour-fast .     tP)  Xeuhotf 430 

Composition  for  preserving .    (P)  McNally. ...... .     Sol 

Conversion  of  hides  and  skins  into .     (P)  Hough  . .   1165 

Detection  of  free  mineral  acids  and  lactic  aoid  in . 

Laiitfinaun -  •  •  ■ JYj 

Determiiuitioii  of  permeability  of .     Mhoul......      i4» 

Determiuation  of  total  sulphates  in  .     Levi  and 

Orthmaiin ■ •  •  • •  •  ;  1071 

dressings;  Preparation   of   from   wood   tar.    (P) 

Cliem.  Fabr.  Florshelm  Nordllnger 610 

driving  Iwlts  ;  Impregnation  of  .    (P)  Heublein..     8.54 

Dyeing (P)  Freseiiius  and  Zimmer 1257 

dves.     (P)  Puring.  and  Robeson  Process  Co 748 

euamellod  ;  Manufacture  of .     (P)  Hunter 748 

Flexible  waterpnwf .     (P)  Barber 266 

imitation ;  .Manufacture    of    material    for    use    in    the 

preimration  of .     (P)  Duratex  Co 1287r 

Imitation  ;  Material  for   use   in   manufacture  of . 

(P)  Stoddard,  and  Durr.tex  Co 935 

Imitation    reindeer;  Manufacture    of    soft    .    (P) 

Parker  and  Patten ■ •     188 

impregnated;  Manufacture     of .     (P)  Marr,     and 

(ieneral  Waterproofing  Co 265 

Impregnation  of  .     (P)  Wolff 699 

.?a|ianese  white .     Ray  1™ 

.Manufacture  of .     (P)  Spalteholz  and  others lie.ir 

Process  for  waterproofing  ■     (P)  Magnin 610 

sole  ;  Wear  resistance  of .     Balderston 935, 1072 

substances  :  Manufacture    of    .     (P)  Roessler 936r 

substitute ;  Fibrous    material    for    use    as    .    (P) 

Haring,  and   Anhydat-Leder-Werke    645r 

substitute;  Preparation  of  a ; 

(P)  Cimpbell 551r 

<P)  Chvlik    855 

(P)  Mesiams   1'65 

(P)  Nielsen    266 

(P)  Peachcy •»'9 

(P)  SiKilteliolr  and  others    1165r 

tanned  without  unhairing  ;  Manufacture  of  .    (P) 

Dumnd  «0 

tests  with  .\ustralian  pine  barks  ;  Comparative  sole . 

Coombs 1028 

Treatment   of   .     (P)  Marr,    and    General    Water- 

prooHIng  Co 265 

for  use  in  gas  meter.i  ;  Speeiflcations  for .     Lamb . .     991 

used  in  gas  meters  ;  Deterioration  of  .     Lamb   . .     989 

used   in   manufacture  of   gloves  ;  Treitment  of   . 

(P)  Soc.  .\non.  des  Gants  Alexandre 935 

waste;  Determination  of  nitrogen  in  .     Rose 131 

Leaves ;  Leaching   action   of   water   on   the    nitrogen   and 

mineral  constituents  of  .     Andre    267 

Mechanism  of  degradation  of  starch  in  .     Da™ 

and  Sawyer  374 

Relation  betwoan  the  presence  of  magnesium  in  

and  the  assimilation  process.    Andri 899 

Lecithin  derivative  confciining  iodine  and  iron  ;  Preparation 

of  a .     (P)  Krult   979 

Hydrogcnation  of by  catalytic  action  of  the  common 

metals  and  their  oxides.     (P)  Poulenc  Fri-res 1131 

Manufacture  of  preparations,  soluble  in  water  and  dilute 

alcohol,  containing  the  ingredients  of  .    (P) 

Buchholz 197 

Nitrogenous  constituents  of  brain  .    Darrah  and 

Mac.\rthiir     556 

from   vcgctjible   materials  ;  Preparation  of  com 

lletoly  free  from  bitter  substances.     (P)  Buer 867 

Leclanch6  cells  ;  Resuscitating  apparently  exhausted  . 

(P)  Fahy  and  Otway    476 

Leers.    (P)  Steehnan 635,  635,  928r 

forannealing glass.    (P)  Ran  965 

Lehrs.     See  Leers. 

Lemon  extracts ;  Analysis  of  non-alcoholic  .    Redfem    704 

Lemonade  ;    Deterioration   of  sugar  used  for  making . 

Haddon  939 

Lemon-grass  oil.     See  under  Oils,  Essential. 

Leucama  Blntica  (L),  Bentham  ;  Ipel,  a  coffee  substitute  from 

.     BriU    1078 

Leuclto  ;    Solubility  of in  sulphurous  acid.      Schroeder  1012 

Lcucocytic  extract ;  Preparation  of  a  .     (P)  Archibald     384 

Libocedrue  decurren»  ;    Kssential  oils  of  leaves,  twigs,  and 

bark  of  .     Schorger     556 

Lichens  and  their  characteristic  constituents.     Hesse    327 

as  foodstuffs  and  as  fodder  ;  Use  of .     Hesse 903 

Ligatures ;  Preparation  of  surgical  .    (P)  Watson,  and 

Davis  and  Geek    1272 

Light;  Limits  of  production  of by  radiation.     Meyer..   1211 

monochromatic  ;  I'se  of  the  electric  spark  for  obtaining 

— -.     Hrschel  656 
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New  wayof  converting into  electrical  energy.     Case  1023r 

So-calletl  meclmnical  eiiuivalmit  <if .     Meyer  1211 

transforming  compjsitions.    (F)  Hewitt,  aiul  Tooper- 

Hewitt  Electric  Co 8»8,  898,  898,  898 

Lighting,  incandescence  ;  Preparation  of  masses,  especially 
powder,  of  pure  boron,  titanium,  and  zirconium, 

for .     (P)  Ehrich  und  llraetz,  and  I'odszus. . . .     413 

Neon .    (P)  Claude    lOOOr 

Lignite  from  Alberta  ;  Investigation  of  six  samples  of  — — . 

Haanel  and  Blizard 882 

Apparatus  for  using as  fuel  for  burning  lime.     (P) 

Walsh   926 

briquettes ;  Manufacture     of     smokeless     .     (P) 

Exbrayat    33,      1100 

dust  ;  liriiiuetting   .     (P)  Schimansky  . .    104,    348,   412 

Economic  methods  of  utilising .     JJabcock 1053 

Extraction  and  refining  of  volatile  substances  from . 

(!')  Bussey,  and  Coal  By-l>roducts  Co 910 

for  liring  boilers  ;  Pr-ssibility  of  using  — — • 345 

Manufacture  of  light  hydrocarbons  and  petroleum  spirits 

and   ethers   front  heavy  hydrocarbons  from  . 

(P)  Sabatier  and  ^failhe     34 

Kesults  of  dry  distillation  of at  various  tempera- 
tures.    Naumana      529 

Treatment  of : 

(P)  Bogwood  Ges.,  and  Melhardt  526 

(P)  MeUlardt     1254r 

Use  of  ammonium  nitrate  in  determining  calorific  power 

of   .     Salvador!     1053 

Utilisation  of  tar  from  gas  producers  using as  fuel. 

Fischer  and  Schneider 1146 

Lignocelluloses  ;  Lignone  reactions  and  constitution  of . 

Cross  and  Bevan    628 

Llgnoceric  acid  from  rotten  wood.     Sullivan 1228 

Lignone  reactions  and  constitution  of  lignocelluloses.     Cross 

and   Bevan    628 

Lime  ;  .\ction  of in  the  unhairing  process.     Wood  and 

Law     585 

-alumina-magnesia  ;    The  ternary  system .     Rankin 

and  Merwin  836 

Apparatus  for  burning  using  lignite  as  fuel.     (P) 

Walsh   926 

Apparatus  for  continuously  slaking with  sugar  juice 

or    water.     (P)  Eberhardt    164,    164 

caustic  ;  Manufacture  of .     (P)  Milhlen 1109 

coloured  ;  Production  of .     (P)  Keck 1164 

-ferric  oxide  ;  The  system  .     Sosman  and  Merwin  1108 

hydraulic  ;  Manufacture  of from  calcium  sulphate. 

(P)  Basset   llllr 

hydraulic ;  Manufacture    of    from    plaster.     (P) 

(P)  Basset    1111 

hydraulic  ;  Utilisation  of  Leblanc  alkali  waste  for  pro- 
duction of .    (P)  Basset 603 

kilns: 

(P)  .\nker 1111 

(P)  Johansson  635 

(P)  Steiger-Krauer  et  Cie.,  and  others 891 

-magnesia  ratio  in  soil  amendments.    Thomas  and  Frear     132 

mortar  :  Manufacture  of .     (P)  Olschewsky   928 

Portland ;  Manufacture     of    •.    (P)     Da\1dson    . .       49 

preparation ;  Manufacture    of    a     readily    resorbable, 

durable,  non-hygroscopic  .    (P)  Wiilflng 907 

Process  for  burning : 

(P)  Meiser    180 

(P)  Truesdel 634 

Process  of  slaking .    (P)  Carson 737 

Reclamation  of from  oil-distillation  residuum.     (P) 

Herber    730 

recovery  from  spent  causticising  mud.     Payne 110 
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(P)  Mark    970, 

coatings  ;  Production  of .     (P)  Stolle 695    742 

coatings ;  Rendering    porcelain,    iwttery,    glass,    etc., ' 

electrically  conductive  to  receive  electrolytic . 

(P)  Marino 423 

comimsite  objects  ;  Manufacture  of  hi .     (P)  Seldlcr    314 

compounds  ;  Production  of  insoluble  and  of  acid. 

(P)  Van  Arsdrtle  1067 

compounds  ;  Production  of  a  iwrous  mass  of  silicic  acid 

for  fixing  and  removing  from  solutions.    (P) 

(P)  Brijcking     634 

comiHiunds  ;  Reduction  of by  hydrazine  or  the  like. 

(P)  Sulzberger 176 

derivatives    of   organic    nitrogenous    compounds ;  Pre- 

parationof .     (P)  BadischeAnilin  u.  Soda  Fabr.     170 

effects   on    fabrics ;  Process    for   obtaining    .     (P) 

Baboin  et  Cie 42 

filaments  for  incandescence  electric  lamps,  etc. :   sianii- 

facture  of .     (P)  Nishimoto 731,  lOOOr,  121 2r 

filaments;  Manufacture     of     .     (P)  Farkas     and 

Walscheid 334 

Dims  on  surfaces  of  bodies  ;  Atomising  fused  metals  to 

form  adherent  or  detachable  .     (P)  Ucar....     425 

objects  ;  Method  and  apparatus  for  cleaning .     (P) 

Stockli 1022r 

surfaces;  Electrolytic  deposition  of  tin  on  .     (P) 

Marino 930 

surfaces :  Process  for  ensuring  adhesion  ol  paints  and 

enamels  to  .     (P)  Halavan   643 

vapours ;  Condensing in  the  electric  furnace.    (?) 

A./S.  Metalforedling 427,  606 

Metalliferous  compounds  from  liquids  :  Apparatus  for  separa- 
ting and  recovering  .     (P)  Wilson 309 

earths  ;  Apparatus  for  recovery  of  precious  metals  from 

.    (P)  Ramsey    895 

materials  ;  Extraction  of  metals  from .     (P)  Rankin  11 19r 

materials ;  Treatment  of  for  roasting,   reducing, 

sintering,  and  like  processes.     (P)  Timm 896r 

particles ;  Separation    of    . by    oil    flotation.     (P) 

Metallurgical  Co.  of  America,  and  Haley 1161 

Metallising  apparatus.     (P)  Jones  and  others 546 

process.     (P)  Jones  and  others 545,  546 

MetaUo-compounds  of  iron,  manganese,  lead,  and  metals  of 

group  II.  of  periodic  law.     Pickering 536 

Metallo-organic     compounds ;  Manufacture     of     .     (P) 

Schlenk 867 

Metallurgical  furnaces  : 

(P)  Coswiger   Braunkohlen-Werke   Ges 1066 

(P)  Danforth  and  Naismith 743 

(P)  Hail 1119, 

(P)  Metesser 606 

(P)  Meyer,  and  Dwight  and  Lloyd  Metallurgical  Co.    124 

(P)  Muckle  and  Case 4'>6 

(P)  Wedge 124,    124,    124   364 

(P)  Wedge,  and  Furnace  Patent  Co 1067 

furnaces;  Electric  for  extrai  tjun  of  zinc  and  the 

like.    (P)  Coswiger    Braunkoldciiwerke    Ges 426 

furnaces;  Method  of  heating  .     (P)  Polysius  ....     184 

furnaces  ;  Securing  rabble-arms  to  shafts  of .    (P) 

Furnace  Patent  Co 427r 

heating  furnace  ;  Coal-burning  .     (P)  Walker  and 

others    1067 

melting     and     transporting     apparatus  ;     Preventing 

incrustations  in .     (P)  Ges.   f.  Elektrostahlan- 

lagen 969 

and  mining  societies  ;  Joint  housing  of 1143 

processes ;  Engineering   principles   involved   in   use  of 

powdered  coal  in  .     Gadd 1065 

products ;  Furnace     for     preparation    of    under 

pressure.    (P)  Barthelmess    164 

products  ;  Sulphating  roasting  of  .     (P)  Buddeus     185 

purposes  ;  Shaft  furnace  for  .     (P)  Rehmanu  and 

Mirbach 850 

Metals :  Action    of   chlorinated   hydrocarbons   on   in 

presence  of  moisture.     Sastry  94 

jVction   of  crude   acetylene   on   .     Reckleben  and 

Scheiber   524 

Alkalimetric  determination  of  certain  divalent  as 

tertiary  phosphates.     Schoeller  and  Powell 656 

Annealing  of .     Thompson  638 

Apparatus    for    determining    hardness    of    .     (P) 

Vickers,  Ltd.,  and  Smith  895 

Apparatus  for  extracting from  ores.     (P)  Greenway  1223 

Apparatus  for  recovering  .     (P)  Jones  and  others    546 

Apparatus  for  recovery  of from  ores.    (P)  Koering 

Cyaniding  Process  Co.,  and  Koering lllOr 

Apparatus  for  sintering .     (P)  Walling,  and  General 

Electric  Co 970r 

Apparatus  for  use  in  annealing .     (P)  Slingsby  . . . .   546r 

Atomising  fused  to  form  adherent  or  detachable 

metallic  films  on  siurfaces  of  bodies.    (P)  Ucar. .  425,  607r 

Behaviour  of  towards  acids  containing  hydrogen 

peroxide.     Salkowski 741 

for  brass  casting,  etc. ;  Furnace  for  melting .    (P) 

Price   930 

Casting     in     moulds.    (P)  Prazisionsgusswerke 

System  Schmidt-Reichhardt 639 

clad  ;  Process  of  working .    (P)  Page  and  others. .     426 
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(Vvituig .     (P)  (ifnrralElwtricCo 546r 

(\otins  m»t«l  »r«icfcs  with .    (P)  Kuhn 742 

fumblnMl  urmratus  for  mrlting  «ni1  casting .     (P) 

H»U WO 

Oombinfd  priK-ws  of  rvflniiig  anil  rciludng  ore. 

(PI  r.iwne 742 

of  the  coiiiwr-tin  group  ;  Eleotnwnslj-tical  ilctcrmlniition 

and  st'i^nition  of .     SduH'h  and  others 1036 

CorrosK^n  of .     tiibbs  and  others 471 

of  lUITnent  melting  iHilnts;  s^epamtlon  of from  a 

mass  of  mixe.1  ivirtides  of  metals.     (P)  Stevens..     605 

Eleetric  turnacf  for  preparation  of .     (P)  Sreeketer    641 

EJe\tiieal  deposition  of by  fusion.    (P)  Slaughter 

and  Co 11  I9r 

Kl^tro-deposition  of .     (P)  Bell  and  Seott 474 

Electrolj'tie  dei>osition  of  alun\iniuni.  tin.  niekel,  copper, 

line,  irviu.  steel,  or  allo.v-s  thereof  on  .     (P) 

.Marino    54 

Elertrv'lytie  procvss  for  cleaning .     (P)  Battle 102Sr 

Elevtrol>-tic  recovery  of from  their  solutions.    (P) 

Tainton 969 

Extraction  of  from  metalliferous  materials.    (P) 

Rankin   lUOr 

Kxtrxction  of from  ores  : 

(P>  Bretherton  and  Wilson  1365 

(P)  Oreenawalt   640,  881 

(P)  Kivering  I'x-aniding  Process  Co 1118 

(P)  Slater  1067 

ferro- :  Process  of  reflning .     (P)  Greene 742 

ferrous  ;  PLiting  with  copper.     (P)  Eldridgc,  and 

Meuls  Ptoting  Co 1117 

Furnace  for  distillation  of .     (P)  Engle 640 

t"umaces     for     heating     .     (P)  Smallwood     743 

Furnaces  for  melting .     (P)  Bosshardt 260.  1023r 

Furnaces  heated  by  oil  fuel  for  melting .     (P)  Ward 

and  others 313 

Furnaces  for  melting,  oxidising,  and  vt)latlllslng  . 

(Pi  Bootne  and  Sackctt  475 

Oae  furnaces  for  melting .     (P)  South  Metropolitan 

lias  Ci.  and  Chandler 849 

Cirain-f  iie  measurements  in and  import;ince  of  such 

inlomiation.     Jeffries 638 

granulate^l  or  llnelv-dl\1ded  ;  Production  cf .     (P) 

Reniingtiin  1117 

of  gii'up  II.  of  periodic  law  ;  Metallo-compounds  of . 

Pickering    536 

Heat  treatment  of : 

(P)  Wrighton 1161 

(P>  Wrighton,  and  Leeds  and  Xorthrup  Co 1265r 

Heat  treatment  of by  means  of  a  reducing  gas.     (P) 

Bunilauer  Werke  Lengersdorff  und  Co 1116 

Heating  furnaces  for .     (P)  Hislop 1022 

heavy ;  Ise   of   hydrofluoric   acid    in    the   electrolytic 

separation  of  some from  tin,  antimony,  tung- 
sten, and  molybilenum.     Mi  Cay  and  Furman 708 

High-temp'-rature  centrifugal  aipparutus  for  separating 

fromsLigs.     (P)  Wescott,  and  Kalmus,  Com- 

stock,  and  Wescott.  Inc 1068 

immersed  in  liquids  :  Cumberland  electrolylic  process 

of  pre%'enting  corr<»sion  of .     Cumberland  ....       51 

lycarhing  solution  for  extraction  of from  ores.     (P) 

Slater 1067 

light  ;  Apparatus  for  electrolytic  manufacture  of  

and  of  their  rcoction  products.     (P)  .^shcroft 1267r 

magnetic  :  Heat  treatment  of .     (P)  I'chr 805 

Magnetic  treatment  of  .     (P)  Bishop 970 

Me»ns  for  casting  -.     (P)  Hall 744r 

Melting  — -  : 

(P)  Bosshardt 1023r 

(P)  Rincker 1022r 

Method   of   joining  .     (P)  CooUdge,  and    General 

Electric  Co 605 

Method    of    treating   .     (P)  BUhnp    427 

Method  of   uniting  .     (P)  CooUdge,   and   General 

Electric  Co 125 

and    Minerals :  Suggested    formation    of    Department 

of 1017 

Mould   for  casting  .     (P)  Vickers,  and   Titanium 

Alloy  Manufacturing  Co 476 

la  non-aqueous  solutions  ;  Relative  affinity  of and 

their  reactivity  In  insulating  media.     Ohosh 120 

OU-tlred    furnace  for   melting   .     (P)  Hunter  and 

Cullum 640 

Open-hearth  furnaces  for  melting .     (P)  Bosshardt  315r 

from  ores  ;  Electrically  securing .     <P)  Rei<l 1067 

Paint  for  protecting from  rusting.     (P)  Oriinwald     643 

particularly  active  for  catalysis  ;  Rapid  prejaratlon  of 

— .     (P)  Berger «f>7 

Passive  state  of .     Bennett  and  Burnham 1264 

Passivity  of .     Ij«iarysrhev  51 

PIcklingof .     (P)  Urcfahl,  and  Grasselll  Chemical  Co.    930 

Plating  of : 

(P)  I.aw.  and  Thermic  Plating  Process  Co 123 

fP)  Wat  kins 1117,     1117 

(P)  Watklns,  and  MeUls  Plating  Co 106iKr 

precif»us  ;  Alloy  of  .     (P)  Pesehko 314 

precious  ;  Apparatus  for  rerrjvery  of ,     (P)  Koeriog, 

and  K(jering  Cyaniding  Process  Co 184 

precious  ;  Aprfaratus  for  recovery  of from  metal- 
liferous earths.    (P)  Bamsey   895 
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pt«elous  ;  Extraction  of from  ores  : 

(P)  Crowe,  and  Portland  Oold  Mining  Co 1117 

(P)  Kiverstcning  and  others    259 

(P)  Vnndercooksnd  MiMurtry 1118 

precious ;  Extniction  of from  pyrites.    (P)  (Sework- 

schaft    HoKnung    Christine    427 

precious:  Process  of  treating  ores  bearing  .     (P) 

Holdon    640 

Preiwr.ition  of  electrolytes  for  electro-deposition  of . 

( P)  Marino 545 

Preventing  incrustations  in  mrlting  and  tninsiKirting 

apvmratus  for  easily  oxldisablo  .     (P)   lies.  t. 

Elektrostahlanlagen    969 

ProcessforCListing .     (P)  Field 744 

Prticess    of    electrolysing    .     (P)  Dantsiien,    and 

Cicncml  Electric  Co 896 

Proi-ess    of    lead-pl.\ting    .     (P)  McClintock    and 

Shoemaker 1007 

Process  of  obtaining .     (P)  Speckeler 364 

Process  for  recovering : 

(P)  Jones  and  others 546 

(P)  Reed 1223 

(P)  Robinson, and  Metallic  Smelting  and  Reflnlng 

Co 641 

Process  of  sepaniting : 

(P)  Sherwood    969 

(P)  Stevens,  and   I'nifed   States  Smelting,  Re- 
fining, and  Mining  Co 970 

Process  of  welding .     (P)  Wohlrab 54 

Production  of .     (P)  K:irdos 53 

Protluction  of in  an  electric  furnace.     (P)  Helfen- 

stein 260r 

Prrpertiesoi  solid  solutions  of .     Thompson 638 

Solution     of  in     ferric    salts    and     in     chromic 

acid.     Van  Name  and  Hill 1115 

Recovery  of .     (P)  Letcher  639 

Recovery  of from  ores.     (P)  V.-idner 895 

Recovery  of  from  tinning,  gjlvanlsing,  and  like 

waste.     (P)  Rothberg     851r 

Reduction  of  by  electrolysis.     (P)  McNitt,  and 

Roessler  and  Hasslacher  Chemical  Co 1068 

refractory  ;  Manufactureof  silicidesof .     (P)  Wede- 

kind".  and  Pintsch  A.-G 1 1 56 

Rotjirv  furnaces  for  melting  — — .     (P)  Stevenson 426 

secondary  ;  Production  of in  United  States  in  1915  1 160 

Separating by   electrolysis.     (F)  Walk«r    743 

Sintering .     (P)  Walling,  and  General  Electric  Co.     »70r 

soft;  Means  for  forming  or  squirting  — — •.     (P)  Hall  546r 
with   sulphides  insoluble   in    dilute  acids ;    Separation 

of  the  common .     Clarcns 755 

Thermo-electric  method  for  the  study  of  the  allotropy  of 

— .     Benedicks    362 

Tilting  electric  furnace  for  melting  and  refining  . 

(P)  Bassanneso 53 

Trading  in 1021 

Use  of  subdivided in  the  form  of  briquettes  or  the 

like.     (P)  Dick 124 

volatile  ;  Electric  furnace  for  recovery  of  .     (P) 

Schncemileh 426 

voUitilfe  ;  Manufacture  and  condensation  of in  the 

electric  furnace.     (P)  .\./S.  Mstalforedllng 1119r 

volatile  ;  Retort  furnaces   for  recovery  of  .     (P) 

(P)  Gellbach    363 

volatile ;  Smelting     materials     containing     .     (P) 

Hyde 365r 

Volatilisation    of   .     (P)  Clawson 930 

from  waste  oils  from  plating  operations;     Recovery  of 

.     (P)  Rothberg,  and  Falk  Co 364 

Metatartaric  acid  ;  Non-existence  of .     Zwlkker 488 

Methane  and  air  mixtures  ;  Ignition  of  by  impulsive 

electrical  discharge.     Sastry  682 

-air  mixtures  ;  Limitsof  inflammability  of .     BurreU 

and  OberfeU 345 

C'ritlcal  iK>int8  of .     ('ardoso 45 

fermentation  of  alcohol.     Omeliansky 859 

and  hydrogen  ;  Preparation  of  lighting  and  heating  gas 

formed  essentially  of .     (P)  Vignon 592 

and    hydrogen ;  .Separation    of    .     Hofmann    and 

Schneitler 45 

Influence  (jf  different  surfaces  on  the  decomposition  of 

.     Slater 411 

Manufacture  of  methyl  chloride  from  — ■ — .     <P)  Hoch- 

stettcr  867 

from    mine   workings  ;  Means  for   utilising  .     (P) 

Moxon 730 

Preparation  of  formaldehyde  from  — — .     (P)  Vereln  f. 

tliem.  Ind.  in  Mainz 73 

from  waste  liquors  ;  Production  of .     (P)  Eessener     486 

Methoxy-derivatives  of  thioindlgo.     Friedlander 732 

7-Mcthoxy-2-hydroxj'naphthalene.     Fischer    and    Hammer- 

schmidt 1065 

Methoxyl  In  compounds  containing  sulphur  ;  Determination 

of .     KIrpal  and  Bllhn 491 

Methyl  alcohol ;  Apparatus  for  continu(»us  distillation  and 

rirctlflcation  of .     (P)  Barbct  et  Fils  ot  Cic.     ..1172 

Dfti^omiKisition   of  by   means  of  heat<:d  copper. 

Mannicti  and  Geilmann 943 

D'tectir.n  of .     Fendler 702 

Detection  of by  DenigSs"  method.     Salkonskl 1076 
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Methyl  alcohol — ront.  ,   .,    ,    ,     1,1      ti„\i    112 

DetiTinination  of in  presence  of  ethyl  alcohol.     Kelt    Hi 

Effect  of  on  disinfecting  power  01  fonnaldehyae. 

Crouer  

Preparation  of .     (P)  Szirvasy  . . .  •  ■  •  -  •  j-  ■  • 

from  waste  liquors  confciining  organic  matter ,  rroauc- 

tion  of .    (P)  White 

Sfe  aho  Wood  alcohol. 

Methylamine  ;  Preparation  of  .     Krause  ■.:■■■■   ^""'^ 

and   vanadium   eldoride  :  Compound  of  - 
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Mertes 
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Methvlaminoanthraquinone     derivatives :  Manufacture     of 

.     (P)  Bayer  und  Co •>"* 

K-Methylbull»oapninn  :  0.\idation   of   with  mercuric 

acet-ite.     Gadamer  and  others 1^'" 

S-Methylbutinol,  its  homologues,  and  analogues;  Preparation 

of .     (P)  Bayer  und  Co 707 

Preparation  of .     (P)  Bayer  und  Co 1*- 

Methyl  chloride  ;  Manufacture  of : 

(P)  Lacy A,:  •••.■•  •,     ®"' 

(P)  Lacy,  and  Roessler  and  Hasslacher  Chenucal 

Co "53 

from  methane  ;  Manufacture  of .     (P)  Hochstetter    867 

a-Methylcoumarones;  Preparation  of .     (P)  Bayer  und 

Co lloO 

N-Methyl  derivatives  of  organic  bases  ;  P*reparation  of . 

(P)  Bayer  und  Co 198 

Methylene  blue.     See  under  Thiazine  dyestufTs. 

Methylene  chloride  ;  Chlorination  of .    (P)  Lacy 653 

Manufacture  of .    (P)  Lacy 907 

Methyl-ethvl  ketone,  water,  and  inorganic  salts ;  Equilibria 

in  systems  of .     Frankforter  and  Cohen 652 

a-Methylgalactoside :  Influence    of    alcoholic    concentration 
and  temperature  on  the  biochemical  s>-nthesis  of 

.     Aubrj-    1234 

Methylglvoxal ;  Colour  reaction   of .     Xeuberg 701 

Formationof in  glycolysis.     Sjollema and  Kam . . . ,   1171 

Methylheptenone  as  an  insecticide 1032 

Methyliminazole :  Formation  of  from    methylglyoxal 

and  formaldehyde.     Sjollema  and  Kam 1171 

Methyl  menthvlsalicvlate  ;  Preparation  of  .    (P)  New 

York  Salesthyl  Corporation 329r 

•-MetUylnaphthalene ;  Conversion    of    into    1.2-di-a- 

naphthylene  and  picene.    Friedmann .' . .     350 

^•Methylnaphthalene  ;  Action  of  sulphur  on under  pres- 
sure.    Friedmann  059 

o-N-MethylpyrroUdvlpropane-l-one  ;     Preparation    of -. 

(P)  Hess,  and  Sj-nthetic  Patents  Co 275 

Methyl  red  as  indicator  lor  colorimetric  determination  of 

hydrogen  ions.     Clark  and  Lubs 980 

Use  of as  an  indicator.    Kay  and  Newlands 445 

•i-MethylsuIphonic  acid  of  p-aminophenyl  salicylate  ;    Pre- 
paration of .     AbeUn  and  Perelstein 616 

acidofp-aminophenyl  salicylate;  Preparation  of  salt -like 

double  compounds  of and  purine  derivatives. 

(P)  .\belin  and  others 198 

acids  of  amines  ;    Preparation  of  salt-like  double  com- 
pounds of with  purine  derivatives.    (P)  AbeUn 

and  others 558 

N-Methvl-ac-tetrahvdro-^-naphthvlamine ;    Preparation    of 

.     Wa'ser 753 

Mexican  flux  :   Process  of  rendering available  as  a  fuel. 

(P)  Falkenwalde  593 

Mexico;    Petroleum  industry  of .     Stewart 295 

Mica  from  clay  ;  .Separation  of .     (P)  Feldenheimer 178 

Process  of  splitting .     (P)  Edgecomb,  and  Westing- 
house  Electric  and  Manufacturing  Co 965 

Treatment  of .     (P)  Palmer  and  Robinson 117 

Micro-analysis  ;   Qualitative .     Emich 277 

Micro-analytical  method  for  study  of  gases.     Guye  and  Ger- 

mann 756 

Micro-organisms  ;  Production  of  a  skin-like  mass  of for 

the  manufacture  of  artificial  leather  or  the  like.     (P) 

Deutsche  Gasgluhlicht  A.-G 645 

of  soil ;   Factors  influencing  longe\1ty  of subject  to 

desiccation,  with  special  reference  to  soil  solution. 

Giltner  and  Langworthy 430 

Microstore  ;  Petrographic in  analysis.    Wright 1035 

Milk  ;  Acetone  in .     Engleldt 902 

Agglutination  test  for  presence  of  Bad.  abortus  in . 

Cooledge 323 

-Apparatus  for  pasteurisation  of  — — .     (P)  McCuUoch 

and  Walkey 1175 

-Apparatus  for  pasteurising  or  churning .    (P)  Jensen     192 

Apparatus  lor  sterilising .     (P)  Pfeili 1031 

artificial ;    ilanufacture  of  and  treatment  of  its 

residues.     (?)  Melhuish 1031 

Chemical  clianges  in  souring  of .     Van  Slyke  and 

Bosivorth    484 

Comparison  of  the  bacterial  count  with  the  sediment  or 

dirt  test  of .    Campbell 1030 

Comparison  of  composition  of  cows',  human,  and  goats' 

.     Bosworth  and  Van  Slyke 484 

Comparison  of  methods  for  determination  of  casein  in 

.     Hersey  703 
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Constituents  of  sour  precipitat«d  In  alcohol  test 

Keissaiid  Diesselhorst .•.;";■■  •■•■•j-- 

cows' ;     So-called    neutralisation    precipitate   01 
Palmer 
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Destruction  of  bacteria  in  large  volumes  of by  means     ^^^ 

of  electricity.     Lewis .  •  •  .•  •  V  ■,"',:  ■'.i''. 

Detection  of  added  water  in by  a  simpUfled  molecular 

concentration  constant.     Matthieii    .  • .  ■ 
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Nuremberg  gas  works ;    Briquetting  and  tar  distilling  plant 

at •.     Terhaest   1053 

Nutrient  solution  for  plants;    A  three-salt .     Shrive..     936 

Nutritive  substance  from  pressed  pupa -waste  of  the  silk  worm. 

Inouye  and  Iwaoko 270 

Nutrose  ;     Composition   and    properties   of .     Rakuzin 

and  Braudo    378 

Nuts  ;    Production  of  oil  and  cellulosic  material  from ■. 

(P)  Suzmeyan 746r 

Treatment  of  pahn  and  other .    (P)  Krupp  A.-G.  972r 

Nux  vomica.    See  under  Strychnos. 


Oak  ;   .\ncient  Irish .     Richards  llld 

Russian;    Composition  of  a  specimen  of  ancient . 

Richards   738 

Oats  ;  Determination  of  the  amino-acids  of by  the  Van 

Slyke   method.     Grindley  and   Slater    65 

Obituarv  ; 

GemmeU,  W 1051 

Hess,  A.  F 913 

Howard,  D 1144 

Levinstein,  1 458 

Mackenzie.  .T 1051 

Martin,  N.  H 816 

Ramsay.  W 877 

Roscoe,  HE 100 

Wheelwright,  E.  W 816 

Obsidian ;     SjTithesia   of .     Hempel    632 

Obturating  material.      (P)  Slarsden,  and  Sugar  Cane  By- 
products Co 356 

Ochre;    Separation  of .    (P)  Gee    177 

n-Octane  :  Action  of  sulphur  on underpressure.    Fried- 

mann ^^7 

Octylene  ;  Action  of  sulphur  on under  pressure.    Fried- 

mann 1004 

Odoriferous  substances  of  the  thorn-apple  (Datura  stramon- 
ium). Sivolobov    69 

Odostemon  trifoliatus ;     Alkaloids    in .    Hart    906 

Oil-baths  and  means  for  heating  them.     (P)  Higgins 731 

-burning  furnaces.    (P)  Brown  and   Hall    881r 
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Oa—ccml. 

-ctkf.    tirindiDK  marhinri  for .    (P)  Silmelei   ..     999 

-coJoura:      PrTV«r»ti»u     o( .     (P)  Kn»*Jilus     and 

ZimuKr 125' 

cokiurs  on  sUk  |^XKl»  ;    l'i\>«-»s  Ka  pir  vent  ins  runuiuu 

oi .    (P>  Piesser.  »nJ  Sthwfix.  Seuleniaizelabr.       42 

distiUatioD  rwlduum  ;    Krclaoutiim  o(  lime  Irum . 

a'>  Uerl^r "SO 

-disiillins   apianiius.     (P)  E<l»T»rvls.   and   Tide    Water 

Oil  CV.      349 

(actorirs  :    Trratnient  of  waste  water  from .     (P) 

Hansen      S9S.  1025r 

flotati-  r    ~ -  •    Ti  of  metallifennis  iwrticles  l>y . 

(1-  ,1  Co.  oi  America,  and  Haley 1161 

f^«Hl  1 :  Iroseiuiteil .    (P)  lA>»enstein. .   1031 

fruit*  •.■!  V  ^T....  *is  and  Limonia  iranieriyi.     Wagner 

and  Lampart 367 

fuel  furnace?  : 

(P)  Shaw    522 

(P)  -itnil. 1148 

fuel :   Furnaces  heated  by for  melting  metals.    (P) 

Ward  and  others  313 

ga<.     5fe  Mmfer  Gas. 

industry  of  India 127 

manufacture ;      Atbumlwius    products    from    residues 

ol>taiued  in .     (PI  t5rafc  and  Peche   317,  478r 

Manufacture  of  pellicles  of .     (P)  MUller-Xaegeli, 

and  Del-  u.  Varbtilm  A.-l^ 3'>0r 

nut ;     N'ew    Philippine 316 

-paint:    Manufaclure  of  pellicles  of .    (P)  MUUer- 

Xaeseli.  and  Oel-  u.  Farhflim  A.-G ooOr 

prv>duct  ;    Manufacture  of  a  thickene<l .     (P)  Ellis    642 

residuals ;    Formolite  reaction  of  Xastukoll  as  applied 

to .     Kichardson 683 

residues;    DUt illation  of .     (P)  Hall   919,919 

•sevd  trade  of  India   127 

-seeds  frv>ra  American  plants ;  Some  new .     Bray 

and  Elliott 1120 

-seeds ;      Dr>-lng .     (P)  Andersen    609 

-seeds;   Heater  or  cooker  for .    (P)  Sheppard,  and 

Murray  Co 1024 

Ehales,  especially  those  of  the  Dorsetshire  Eimmeridgian 

series.     ManSehl  682 

shales  In  the  United  States  461 

-water  emulsions  ;    Surface  tension  of .    A  flotation 

theor>\     Belchic  and  Neal 1115 

and    water;      Separation    of .     (P)  Nonnenbruch, 

and  Be  La  Vergne  Machine  Co 344 

Oilcjoth    manufacture  ;     Manufacture   of    varnish    for 

from  semi-drying  oils,  such  as  marine  animnl  oils. 

(P)  Oiriik 130 

Precess  of  oxidising  and  drying .    (P)  Pctibone 

and  others 610 

"  Oildag,"  a  graphite  lubricant.    Freundlich   590 

Oils;    Apparatus  for  cracking .     (P)  Greenstreet   246 

.Apparatus     for     distillation     of .     (P)  Ross     and 

Schofleld 1235r 

Apparatus  for  distilling  shale  or  coal  for  production  of 

(P)  Fell 626 

Apparatus  lor  extracting .    (P)  Barstow  and  Gris- 

wcld    1225 

-Apparatus  lor  extracting by  means  of  a  volatile 

solvent.    (P)  Downs  and  Bcllwood 317 

Apparatus    for    hydrogeniaing .     (P)  Lane    642 

Apparatus  for  purifying .     (P)  Shiner  and  others  1254 

Apparatus  for  recovering  hydrocarbons  from  absorbing 

.     (P)  Punine.  and  Koppers  Co 528 

Apparatus   for   reflniuK by   distillation.    (P)  Tim- 

mins  and  Swain 626 

Apparatus   for  treating with  nascent  ozone.    (P) 

Breydel e43r 

Apparatus  for  waslUng,  separating,  and  concentrating 

.     (P)  Fitvet  et   Pingris    609 

automobile  cylinder  ;    Oxidation  of .     Waters  ....     826 

Bleaching   of .    (P)  Drohn    1225 

Catalysts  for  hydrogenation  of : 

(P)  Sulzberger      1122r 

(P>  Thierae  and  (>eitel   932 

from  coal  and  similar  substances  ;  Process  of  obtaining 

.     (P>  Bergius 167 

Combination  of  two  stills  lor  distillation  of .    (P) 

Krickhuhn   :),i2 

Combined    apparatus    for    ventilating,    steaming,    fire- 
extinguishing,  gas-freeing,  and  sounding  of  tanks 

containing .    (P)  Crorapton 1101 

Cracking  of : 

(P)  Hall  626 

(P;  WcUs,  and  Ellis-Foster  Co 883 

Cracking  of with  a  view  to  obtaining  motor  spirit 

and  other  products.     Hall    296 

Detection   of   marine  animal  oils  In .     Marcusson 

and  Von  Huber   1 121 

DistUUtlon  of .    (P)  Herber     !     730 

drjing  ;   Preparation  of from  high-lxiiling  fractions 

of  turrientine  oil  residues.    (P)  Xoerdllnger    429 

oping  ;     Manufacture   of .    (P)  Rebs    1225 

Fuel from    coal.     Moore    345 

Heating  and  agitating  apparatus  for  treatment  of . 

(P)  Renter  Procesfi  Co 697 

heavy;     Distillation    of .    (P)  Hali    919,919 


PAOE 
Oils — fOHl. 

Hydrogenatlng ; 

a')  Moi.re        ■IJS,  4<8,  74» 

Xormann   ,- •.•  •     StJ 

(P)  Kichardson,  and  Swift  and  to oSO,  04£ 

HvdroKeniition    of in    presence   of    nickel    borate. 

"    ScTloufcld   ••  •• ;     367 

HvdtMUcnitiuu    of    unsaturated .    (P)  Dewar   and 

■     Licbrnami •  •  •  •    102»r 

hyJroKtniscd  :     I'reivaration   of   suUho   compounds  ol 

.     (P)  Levinstein,  and   Levinstein,  Ltd 746r 

insulating  ;   Kciwrt  of  Suh-Comniittee  of  Inst.  Electrical 

Engineers  on  cxaminnticn  of 02& 

Irom  the  Kinimeridge  shale  of  St.  Clian\p  ;    Sulphur- 
containing ■     Demesse  and  Keaubourg   108 

Lubricatmg .    (P)  Mackle    932 

lubricating  ;     Comix.site .     (P)  Kice    loo 

lubricating;      Fireproof .     (P)  Graf     081 

lubricating;    Improvement  of .     (P>  Allgem.  Gea. 

f.  Cliern.  Ind 169,  o28r 

lubricating;    Iodine  absorption  of  some •    Kaddilfe 

anil  Polvclmmis   343 

lubrictttiui! ;      Mauuiacture    of .     (P)  Kcsen,    and 

Soc.  lies  Combustibles  Ind 246 

lubricating  ;     Process   of    reBniua .     (P)  Maitland, 

and  Sun  Co ■     883 

lubricating;     Puriflcation    of .    (P)  Garrity    and 

Jarvis   .■■■••     919 

lubricating;    Puriflcation  of  used .     (P)  Skidmore 

and  Couerty    528 

lubricating  ;    Substitutes  for .      (P)  Chem.   Fabr. 

von  Heyden "ll  ^ 

Machine  for  extracting .      (P)   Schueler   36ir 

Manuf.Tcture  nt  catnlvsts  for  liydrogenating : 

(P)  Uiggins   1 163 

(P)  Schwarcman,  and  Kellogg  and  Sons  642 

Manufacture  of  catalytic  agents  for  treating .    (P) 

Oswald  and  others 89*' 

Manufacture   of  catalytic   material   for  hydrogenating 

.     (P)  Ellis    : 550 

Manufacture  of  a  contact  mass  for  hydrogenating . 

(P)  Brenicn-Besigheimer  Oelfabriken 54& 

Mixing  apparatus  for  hydrogenating .     (P)  Arnold    697 

naphthalene   wash-;    Testing- .     Wohl    1146 

from  nuts;    Production  of -.     (P)  Suzmeyan    746r 

ore  flotation  ;    Froths  formed  by .     Mueller    ....     848 

from  organic  or  other  materials  ;  Apparatus  for  olitaining 

.     (P)  Macnicol 247,   920r.    1006r 

from  plating  operations  ;  Recovery  of  metals  from  waste 

.     (P)  Rothlierg.  and  Fallj  Co 36* 

Preparation  of  plastic  materials  from  fibrous  substances 

and  binding  agents  obtained  by  action  of  sulphur. 

sulphur  chloride,  or  nitric  acid  on .    (P)  Reif 

418,  597 
Process    for    reducing    matter    containing .    (P) 

Wheelwright    976 

Process  of  refining' : 

(P)  Gulf  Refining  Co 593r 

(P)  Holbrook,  and  Armour  and  Co 317,  317 

Process  of  revivifying  catalysts  for  hydrogenating . 

(P)  Morrison,  and  Hydrogenation  Co 1267 

Process  of  thickening  — .    (P)  EUis   642 

Production    of from     bituminous     minerals.      (P) 

Ziegler 413 

Production  of  new from   wood  creosote  oil,  etc. 

(P)  Chase 732 

Reducing    unsaturated .       (P)    Key,    and    Hydro- 

genated  Oil  Co 852 

from   seed-kernels;     Extraction   of .     (P)Neale..     186 

from  seed,  meal,  etc.;    Apparatus  for  expressing . 

(P)  Benson 317 

from  seeds;    Operating  plants  for  extraction   of 

with  a  volatile  solvent.     (P)  Downs  and  Bellwood     101 

Separation  of .     (P)  Cornell 1267 

Slmle .     See  under  Shale. 

on  silk  goods  ;    Process  for  preventing  running  of . 

(P)  Diesser,  and  Schwciz.  Seidengazefabr 42 

Thermal  values  of .    Heat  of  bromination.    Rlarden     477 

Treatment  of to  produce  gasoline  and  other  pro- 
ducts of  low  boiling  point.     (P)  McAfee  298 

Use  of in  ore  flotation.     Mcgraw   848 

used  In  ore  flotation.     Anderson    312 

Viscosity   of in   the   Redwood   and   Ostwald   vis- 
cometers.    Savjll  and  Cox  151 

Oils,  essential : 

Bay  oil  exi)erlment8  in  Montserrat.    Robson 379 

Calycanthus  oceidentalis  oil.     Scalione    978 

Camphor  oil.     Eaton 274 

Camphor  oil  of  high  boiling  point ;  Constituents  of . 

Kafuku  1178 

Cassia  oil ;    Ccmstltuents  of  • .     Dodge  and  Sherndnl     139 

Cinnamomttm    Oliveri    (Brisbane    sassafras)    oil.    Har- 

grcaves   978 

CItronella  oil  from  Formosa.     Kafuku   865 

Determination  f>f  iodine  value  of .    Marcille   ....     616 

Determination  of in  liqueurs  : 

Bonis 612 

Muttelet      4.32,  613 

Rocques   859 

Ronnet   613 

Ecuelllng  machine  for  extracting from  citrus  fruits. 

(P)  Driver   •. 383 
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Oils,  essential — cont. 

Kurnhjptus  An^raliaiitt  oii.     Baker  ami   Smith    978 

Kurali/ptita  MiicArlhttri  oil 380 

l-^iu-tilj/ptus    Sntitfiii   oil.     Smith    fil6 

Entlnlinul    Ciirulutiaml    nil.     XlusseU    042 

Evintia  niUe  carpa  fruit  oil.     Asjhina  and  Kashiwuki..     865 
formed  in  tho  manufuctiiro  of  sulpliite-collulo.se.  Kertesx  1214 

Formic  acid  as  a  reaiient  in  analy.sis  of .     Simmons      71 

Geninium  oils  :    Uistinguisliing  tests  for  Aliierian  and 

Bourbon 616 

Ginger  oil ;    ZiuRiberol,  a  new  sesquiterpene  alcohol  in 

.     Brooks  380 

Incense  cedar  ;  Leaf,  twip.  and  bark  oils  of .  Schorger    556 

Indian  detidar  tree  wood  ;    Constituents  of  oil  of — • — . 

Roberts 1080 

Japanese : 

Hipuchi 261 

Uchlda    273 

l,emonKnis3  oil ;    Citral  content  of 616 

Lemongrass   oil    from    Formosa.     Eafukti    865 

LiqtiUiamber   formosana    oil.     Kafuku    906 

Manila  elerai  oil ;    Elemol,  a  monocyclic  sesquiterpene 

alcohol   from .     Semniler  and    Laio    652 

Mustard   oil ;     Greels   black .    Tsakalotos    328 

Pepper  ;    Japanese  oil  of : 

Durattis  865 

Thoms 865 

Sandalwood   oil ;    Changes  in during   distillatioD. 

Briggs 706 

Wintergreen  oil ;    Production  of in  India 652 

Ylang-vLing  oil;    Production  and  properties  of . 

Ciibbs 380 

Oils,  fatty  : 

Aburachan  seed  oil.    Uchida   1092 

Akebi  seed  oil.     Uchida 1091 

Alfalfa  seed  oil.     Jacobson  and  Holmes  367 

Almond  oil :    Completely  hvdrogenated .    Mannich 

and  Xliiele 548 

Apple  pip  oil 1069 

Arachis  oil ;    Completely  hydrogenated  — ■ — .    Mannich 

and  Thiele 548 

Arachis  oil ;    Detection  of .     Kerr  121 1 

Asparagus  seed  oil 1069 

Babassu  oil.     Bray  and  Elliott    1121 

Bassaba  oil.     Bray  and  Elliott 1121 

Boiled  oils  ;    Errors  in  the  determination  of  the  acid 

values   of .     Ware  and  Christman 1225 

Cahoun  oil.     Bray  and   Elliott   1121 

Calamary    oil.    Tsujimoto     1024 

CallophyUum   oil.     Uchida    1090 

Canadian  ^ine  fruit  oil.     Fachini  and  Dorta   931 

Canary  seed  oil 1069 

Castor  cil;    Beliaviour  of  sodium  soaps  prepared  from 

sulphonated towards  acids  and   calcium   and 

magnesium  salts.    Pomeranz    642 

Castor  oil ;    Use  of for  removing  resin  from  rubber 

and    guttapercha.     Schopper    853 

Charlock  oil ;    American .     Bailey  and   Burnett. .     696 

Chaulmoogra  and  gynocardia  oils.    Rakuzin  and  Flier    366 

Chimara  phantasma  liver  oil.    Tsujimoto 1069 

Chinese  wood  oil;    Examination  of .     Browne    ..  1023 

Chinese    wood    oil ;     Optical    dispersion    of as  an 

index   of   pmity.     Ware    477 

Chinese  wood  oil ;    Polymerisation  of : 

Krumbhaar    1 225 

Schumann    548 

ChrysaUs  oil ;    Hardened .     Tsujimoto   1024 

Coco  Babassu  oil.     Bray  and  Elliott 1121 

Cod-liver  oil ;   Completely  hydrogenated .    Mannich 

and  Thiele 548 

Cod-liver  oil ;   Glyceride  of  tetrachlorotetraiodoterapic 

acid   from .     Cerdeiras    477 

Cod-liver  oil;  Process  for  obtainingn  it  rogenous  biologically 

useful  substances  from .     (P)  Boehringer  und 

Sohne      72,  73r 

Cottonseed  oil ;  Method  of  reftning .     (P)  Holbrook, 

and  Armour  and  Co 317.  317 

Cohune  oil.    Bray  and  Elliott 1 121 

Cokerite  oil.     Bray  and  Elliott   1121 

f'okerite  oil  from  British  Guiana   695 

Coyun  oil.     Bray  and  Elliott  1121 

Croton  oil;    Identification  of .     C'omte      898 

Delicate  method  of  analysis  of .     Mazzaron    ....     367 

Determination  of  glycerol  in by  means  of  sodium 

glycerate.     Bull    1069 

Determination  of  specific  gravity  of in  the  tropics. 

Wright   457 

Drymg  oils;    Manufacture  of .     (P)  Rebs    1225 

Elm  tree  fruit  oil     ]  069 

Fish  oils  ;    Deodorising .    (P)  Weiss  1163 

Fish-liver  oils  ;     Hydrocarbons   in .    Mastbaum . .     31 6 

Fish   oils;     Treatment  of .     Keuteen    186 

Grape  seed  ;    Oil  of  wild .     Beal  aiid  Beebe 126 

Gru-gru  oil.     Bray  and  Elliott   1121 

G>Tiocardia  and  chaulmoogra  oils.     Rakuzin  and  Flier     366 

Hakuunboku  seed  oil.     Uchida   1091 

Hernandia  seed  oil.     Uchida 1090 

Htjilnocarpus  venenata,  Gaertner  (false  chaulmoogra)  oil. 

„     BriU 1080 

Hydrogenation  of .    Problem  of  catalyst  poisons. 

Ellis  and  Wells 1121 

Japanese .    Higuchi 261 
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from  kernels  of  stone  fruits ;  Process  of  obtaining . 

Atpers 931 

Kuromoji  seed  oil.     Uchida 1091 

in  light  of  mesomorphic  iMjlymerisation  : 

Fahrion 745 

Kronstein 608 

Lime  (linden)  tree  seed  oil 1069 

Lime   seeds ;    Oil   from .    Tempany    609 

Linseed  oil ;    Completely  hydrogenated .    Mannich 

and  Tliiele 548 

Linseed  oil ;    Drying  of .     Fritz  129 

Linseed  oil;  Elfectof  certivin  pigmentson .  Boughtou  852 

Linseed  oil ;  Formation  of  acrolein  by  oxidation  of . 

Salway    366 

Linseed   oil;     Polymerisation   of .     Krumbhaar  . .  1225 

Magnolia   Uesh   oil.     Uchida 1092 

Magnolia  fruit  oil.     Uchida  1092 

Magnolia  seed  oil.     Uchida 1093 

Maple  fruit  oil    1069 

Marine  animal  oils  ;   Detection  of in  oils,  fats,  and 

soaps.     Marcusson  and  Von  Huber 1121 

Marine  animal  oils  ;  Detection  of  raw  and  hydrogenated 

.     Davidsohn 186 

Marine  animal  oils  ;  Manufacture  of  a  varnish  from . 

(P)  Girzik      130 

Marine  animal  oils  ;    Tortelli-Jaffe  colour  reaction  of 

.    Tsujimoto   262 

Marine  animal  oils ;    Treatment  of .     Keutgcn..  186 

Marine  animal  oils  ;  Treiitment  of by  Varrentrapp's 

reaction.     Schrauth   •  ■*28 

Olive  oil ;  Action  of  driers  on .     Mackey  and  Ingle  454 

Olive    oil ;     Completely    hydrogenated .     Mannich 

and  Thiele 548 

Olive  oil;  Utilisation  of  residues  from  extraction  of . 

ChevaUer    1120 

Onigurumi  oil.     Higuchi    -ol 

Palm  oil;    Catalytic  bleaching  of .     Sastry ..  126 

Palm  oil ;    Manufacture  of  edible suitable  for  the 

preparation  of  margarine.     (P)  Bernegau 186 

Pahn  oil ;    Process  of  obtaining  aromatic  palm  spirit 

as  a  by-product  in  the  manufacture  of  edible . 

(P)  Bernegau ffS 

Panama  nut  oil.     Bray  and  Elliott ii^i 

Para  rubber  tree  seed  oil.     Uchida 1U»9 

Paraguay  kernel  oil.     Bray  and  Elliott UW 

Pearpip  oU :••••:,•. "iSR 

from  Philippine  oil  seeds.     Brill  and  Agcaoih    . . . . . .  fi09 

Poll  oil,  a  new  adulterant  of  ghee  (Indian  clarified  butter 

fat).     Barnes  and  Singh *28 

Polymerised  oils  ;    Soaps  from .     (P)  Ellis   . ... . .  bii 

Poppvseed  oil ;    Completely  hydrogenated .    Man- 

n  ich  and  Thiele    ^48 

Ray  liver  oils.    Tsujimoto    ..........;..  no* 

Relation  between  most  Important  physical  and  chemical 

constants  of .     Backer ji^j 

Seal   oU ;     Japanese .    Tsujimoto    i>Jdj 

Semi-drving  oils  ;   Manufacture  of  a  varnish  from • 

(P)"  Gfrzik ;  ■  Vi  L-  V  • 

Separation  of  ammonium  soaps  from  products  of  hydro- 
lysis of by  st«am  in  presence  of  ammonia  or 

ammonium  soap  as  catalyst.     (P)  Barbi  and  others      a6 
Sesamfe  oil;    Completely  hydrogenated .    Mannich 

and  Thiele ■••••: =*** 

Shark   liver   oU ;     Unsaturated   hydrocarbon   m ——•,,,, 

Tsujimoto      fiOg,  lliL 

Shiromoji   seed    oil.     Uchida a-%--  '.„fi 

Storage  changes  in  vegetable  and  animal-—-.     Gardner  1^^4 

Sulphonated  oUs  ;    Analysis  of .     OberleU    697 

Sun  flsh  liver  oil.    Tsujimoto i"o» 

Tea  seed  oil.     Uchida    '"j* 

Tobacco-seed  oil.    Cohen      'jy 

Tucan  oU.     Bray  and  Elliott  •  ■ •  n-i 

Turkev-red  oils  from  free  fatty  acids ;    Preparation  ol 

_I Erban 1 

Turkey-red  oils;    Ricmoleic  acid  in .     Erban....  127 

Vegetable  oils  ;    Customs  examination  of with  the 

hydrometer.     Fischer ■ .  ■;  •  -. ^'^ 

Vegetable  oUs  ;    Manufacture  of .     (P)  Klem   ....  ao 

Vegetable  oils  ;  Molecular  weights  of .    Seaton  ana 

Sawyer    •^;^  ,  {.,„ 

Vegetable  oils  ;  New  sources  of .■ ""'■'.  '  jrs 
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between .    Kohn-Abrest 598 

Distribution  coefficient  of between  water  and  ether. 

Pinncw v  •  ■ ; ; ^*^ 

Production  of .     (P)  Thorssell  and  Lunden 962 

Production  of— — from  sugar  and  other  carbohydrates. 

(P)  Von  Portheim     889,  1136 

Titration     of with   methyl    orange   as   indicator. 

Bruhns   ■ ••••.•     908 

in  wine  ;    Detection  of  small  quantities  of .    Kreis 

and  Baragiola ''SS 

Oxamide  ;  Electrolvtic  and  saponifjing  process  for  producing 

.     (P)  Buchcr,  and   Nitrogen  Products  Co...     979 
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Oxjoine  dyvs : 

Unllocj-snine  serir* ;    Manufacture  of  blue  to  gnvnish- 

blue  cv>lourins  matters  of  the .  (P)  Clieni.  Works 

Sandoz    1068 

GaUoo)-uUQe  series ;    Mauufaitun-   of   chromium  com- 

poumls  of  the (V)  S*>c.  them.  Inil.  in  Itasle     7SS 

tiaUoc\-aiune   series  :    Manufacture  of  luUon>n  derivn- 

lives  of .     (P)  !V>c    t'hom.  Imi.  in  IJjisle    028.  llSlr 

Interactivin  l>et»een  metallic  iMi'l'^'r  anil .     Uannay       30 

Leu-o-UerivBtives  of  suli'lmretteil  gallo' yanines  ;   Manu- 
facture of .    il'l  Sic.  Chem.  Imi.  in  Basle....    886r 

Piwlurtlon     of     conileusjition     prvxlucts     of with 

phenols,  amines,  amino  phenols,  aldehydes,  ketones, 
and  their  derivatives  on  the  libre.     tl")  Heilmann 

und  IVi  .  and  Battcgay     109,  420 

Oxidation  of  articles  of  Iron,  steel,  etc.;    Sui)erBcial . 

(P)  CuerinI    1022r 

of  atmospheric  nitrogen  :    Electric  arc  furnace  for . 

(Pi  Norsk  Uydro-Elektrisk  Kvaelstofakstieselskab       40 

of  organic  tx>mpounds  by  permanganate.    I>)rosohev3ki 

and  Pavlov    70 

of  oreanic  ^ub^tan^•es  :    Electrolvtic .     (P)  Soc.  of 

Chem.  Ind.  in  Ifcisle   384 

of  pyrogallol,  ferrous  8uluhat«,  and  liBvulose  ;    Influence 

of  strong  salt  solutions  on  the  spontaneous . 

McArthur 1183 

reactions  ;    Catal>1ic  action  of  polladous  salts  in . 

ScaglLarini    and    Bertl-Ceroni    836 

and  reduction  without  addition  of  acid.     Neldle  and  Witt    253 

of  smooth  iron  surfaces.     (P)  Uucrini    S15r 

Oxide   coatings ;     Electrol>tic   process   for   removing . 

(P)  Marino 1022r 

Electrolvfic  method  of  removing from  surface  of 

iron    or   steel      (P)  Marino    1222 

spent;    Determination  of  Pru.sslan  blue  in .    Randall     421 

spent :    Determination  of  sulphur  in .     Esiwnhahn     292 

spent;     Removal  of  sulphur  from .     Murphy 1209 

Oxides;  Action  of  oxygen  on  metallic at  high  tem- 
peratures and   pressures.     5llll>auer    888 

Behaviour  of  some  metallic with  phenylliydraxine. 

Puxeddu 359 

of  heavy  metals  and  alkaline  earths  ;  Action  of  hydivgen 

sulphide  on  mixtures  of .     Guareschi 1154 

of  heavy  metals  practicallv  free  from  basic  salts  ;  Manu- 
facture of .     (P)  Cochlovlus 177 

Mechanism  of  action  of  metallic on  vulcanisation 

of     caoutchouc.     Ostromyslenski     370 

Process  for   obtaining    metallic .     (P)  Specketer. .     364 

Production  of  Ught   voluminttus s|)ecially  suitable 

for  catalytic  reactions.     (P)  Bedford  and  ottiers. .   1156r 

Beoovery  of  metal .    (P)  Bliclde,  and  Met:illl>a»k  u. 

Uetallurgische  Ges 537 

Beducing  metallic to  the  metallic  state.     (P)  Pratt     258 

Redaction  of  metallic by  hydrogen  at  high  pres- 
sures.    Jfewbery  and  Pring  359 

Oxidising  agents :  Potential  changes  on  Illumination  of . 

Swensson    1258 

apparatus.     (P)  Chaplin  and  Ingham 729 

enzymes:    Chemical  nature  of .     Van  der  Haar..     901 

Oxindole-i>-3ulphonlc  acid ;    Preparation  of  sodium  salt  of 

.     (P)  Hansmann  353 

Oxydase  reactions ;  Relation  of to  hydrogen  ion  con- 
centration.    Reed 1268 

Oxydases:    Distribution  of and  of  colour  in  Primula 

tinauit.     Hall  and  others    648 

Oxydinwrphine  ;   (Colour  reaction  of .     Denigf^s    1234 

Oxygen  ;   Absorption  of in  alkaline  solutions : 

Henrich 308 

Henrich  and  Kuhn    600 

Action  of on  metallic  oxides  at  hlgli  temperatures 

and  pressures.     Milbauer   888 

active  ;  ('omjiounds   cuntaining .     (P)   Liebknecht, 

and  The  Itoessler  and  Hasj^lacher  Chemical  Co...     738 
active ;     Manufacture   of    products   containing  sodium 

pyrophosphate  and .     (P)  Soc.  Chem.  Ind.  in 

&»le 1015 

active  ;    Stable  alkaline  solutions  containing .    (P) 

Schaldhaiif,  and  Uoessler  anil  Hasslacher  Chemical 

Co 691r 

Apparatus  for  generating .     (P)  Smithurst  116 

Comparison  of  permanganate  methods  for  determination 

of  require<l in  water  analysis.     Sachs   705 

Critical   points  of .     C'ardoso    45 

demand  of  sewage  ;  Determination  of .     Brurkmiller    706 

derived   from  reduction  of  nitrates  by  green   plants : 

Lii>enition  of .     Molllard    . . . ". 1168 

-<levclopin2  piiosphates  :    Preparation  of  non-|>»lsonous. 

non-alkaUne,  stable .    (P)  Chem.  Werke  vorm. 

Byk     380 

in  the  exit  gases  from  lead  sulphuric  acid  cliamliers  : 

Registering  apparatus  for  determining  the  excess  of 

.     Ptthrria ]2)6 

-hydrogen  catalysis  with  colloidal  platinum.    Faal  and 

Schwarj    600 

and  hydrogen  ;    Electrrdytlc  apparatus  for  production 

of .     (P)  Halter,   and    DavU-Boumonvilli-   rv>.     479 

-hydrogen  mixtures  :    Catalysis  of .    Hofriiann  and 

Schneider 45 

Injurious  action  of on  line  silver.     Roman  968 


Oxygen— coiif. 

liquid:    lliouisjition  of by  nuiiatlon.     Warburg..   1155 

New   absorlwnt    for .     Heuricli    308 

Preparation    of .     (P)  Permutit  Co 3«lr 

anduitrv^gcn  :  Production  of .  (P)Ha2ard-Flamttnd  llSOr 

Sodium  pvrtigailate  as  reagent  for  determination  01 . 

Shipley   1003 

Solubilitv  of In  solutions  of  salts,  and  hydrates  of 

these    salts.     MacArthur    838 

Use  of in  manufacture  of  water-gas.    (P)  Pictet..       33 

Vulcauisation  of  caoutdwuc  by  means  of  uiolecular . 

Ostn>myslenskl    370 

in  washing  preivirations  containing  soap  ;    Dctermina- 

tK>n  of  available .     Griiu  and  Jungmann  ....     000 

in  water:    Determination  of by  Winkler's  method. 

Bruhus    138 

tu  water  :    Note  on  a  field  method  for  determiniug  dis- 
solved   .     Miller 457 

from   water  ;     lUipid   removal  of  dissolved .      (P) 

Permutit  A.-fi 435 

•yielding  salts;    Manufacture  of  blocks,  bars,  etc.,  of 

soapcont^iiuing .  (P)  Deutsche  Gold-  imd  Sill>er- 

Scheiileanstalt 428r 

Oxyphenylquinolinedicarlwxylic     acid      and      derivatives ; 

Manufacture    of .        (P)    Meister,    Lucius,    u. 

Brilning    320 

6-Oxypyrimidine-2-mercaptaus  ;     Synthesis  of  l.S-diamines 

by  reduction  of .    Johnson  and  Joyce 1034 

Oionates  :     So-called   alkali .     Trautie   1014 

Oione  ;     Action   of on   organic   comiwunds.     Harries..   487 

Apparatus  for  making :  ^ 

(P)  Hoolimgle.  and  Electro-Chemical  Products  Co.     385 

(I'i  Steynis.  aud  Steyuis  Ozone  Co 1267r 

Apparatus  for  treating  oils,  liquefied  greases  and  fats. 

or  other  liquids,  with  nascent .     (P)  Breydel  643r 

Conversion  of  coal  into  soluble  substances  by  means  of 

.     Fischer UIOl 

Electrical   apparatus   for   producing .     (P)  Stejuis  116:1 

generator.       (P)     AUgem.  Elektricitats-Ges 186 

generator ;     Tubular  — -.    (P)  Otto     126r 

Oxidation  of  liydrogen  sulphide  by in  presence  of 

steam   at    120°  C.     Bresciani    175 

Production  of : 

(P)  Hoofnagle,  and  Electro-Chemical  Products  Co.     365 

(P)  Stej-nis 48r 

Purifying  and  sterilising  barrels  and  the  like  with . 

(P)  ,\cticngos.  f.  Anilinfabr 555 

Vulcanisation  of  Kioutchouc  by  means  of .     Ostro- 
myslenski       370 

Ozonides  of  cyciopenttsne.    Harries  and  W^agner 487 

of  pluene  and  cyclohexeue.     Harries  and  Seitz  487 

Vulcanisation  of  caoutchouc  by  means  of  organic . 

Ostromyslenski    370 

Ozonisation  of  liquid  oxygen  by  radiation.     Warburg 1155 


Packing  cord  from  hard  librcs,  such  as  Maniia  fibre  ;   Manu- 
facture   of .     (P)  Funke     173 

for  macliinery.    (P)  llourlier,  and  L'Air  Liqnide 624r 

ntaterial.  (P)  Marsden.  and  Sugar  Cane  By-Products  Co.  356 

material  from  cellulose  ;  Manufacture  of  a  fireproof . 

(P)  Borzner 250 

Packing-houso  sewage  :    Treatment  of by  aeration  in 

presence  of  activated  sludge.   Rudnick  and  Noble  . .  904 

Painting  structures  ;  Composition  for .     (P)  Dauphin  . .  808r 

Paints : 

(P)  Arnold    .1123 

(P)  Brooks  and  others    1123 

(P)  Kelly   550 

<P)  Pickering,  and  Pickering  Faint  and  Pigment 

Co 098 

Aluminous .  (P)  Pickering,  and  Pickering  Paint  and 

Pigment  Co 747.  1026 

Colorinictric  detection  of  manganese  in .     Sacher  072 

Cc>ni|"nitic.n     ior     removing .     (P)  Blackmore 747 

Ellc't  of  Btor.iKe  on  mixed .     Ware  and  Christman  1122 

Liglit-rilli-'cting    values    of    wliite    and    coloured . 

Gardner    263 

M.'inufacture  of : 

(I')  Brown,   and    Sherwin-Williams    Co 933 

(I')  Davies    and    Windsor-Richards    934r 

(!•)  Ellis 47(1 

( I')  Hackl  and  Bunzel    479r 

(P)  I,cs  Fils  I/vy- Finger  56 

(P)  TerrlBse,  and  Indestructible  Paint  Co .W 

(P)  Turkin  I30r 

Manufacture  of  heat-  and  acid-proof .    (P)  Stowell  2«:t 

oil-;    Manufai^ture   of    pellicles   of .       (P)    Mliller- 

Nacgell,  and  Oel-  u.  Farbfllm  A.-G 550r 

Physical  characteristics  of .     Gardner    1025 

Process  for  ensuring  adhesion  of to  metallic  and 

other  surfaces.     (P)  Halavan    643 

for  protecting  metals  from  rusting.     (P)  Griinwald 643 

Self-luminous .    Glew    852 
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Paints— <:on<. 

Zinc-oontaining .      (P)   Pickering,   and   Picliering 

Paint  and  Pigment  Co 1226 

Palladium  ;  Catalytic  reduotion  in  prcsenceof .  Bdcseken 

and  others •. 4d7 

Colloidal witli  Iceland  moss  as  protective  colloid. 

Gutbicr  and  others    848 

with  gold,  silver,  and  jilatinum  ;  Solubility  of  hydrogen 

in  the  solid  alloys  of .     Sievcrts  and  others..     693 

-silver  alloy  as  a  platinum  substitute   474 

Palladium  chloride  ;    Preparation  of .     Zappi    113 

Palladous    salts;     Catalytic    action    of in    oxidation 

reactions.    Scagliarini  and  Berti-Ceroni 836 

PaUu  kernel  cake.     Crowther    1231 

-kernel  industry  ;    Protection  of  the 852 

nut  kcrni'l  oike  ;    Cause  and  prevention  of  rancidity  in 

.     Calder    860 

nuts  ;    Treatment  of .    (P)  Krupp  A.-G 972r 

oil.    Ser  tiiid^r  Oils,  Fatty. 

spirit;    Process   of  obtaining   aromatic as  a   by- 
product in  the  manufacture  of  edible  palm  oil.     (P) 

Berneg:ui    433 

Palmitic  acid  ;    Solubility  data  for  ^•a^ious  salts  of . 

Jacobson  and  Hohnes 696 

Palmitic  products  ;    Production  of  sulphonated .     (P) 

Levinstein,  and   Le\-instein.  Ltd 746r 

Panama  nut  oil.     See  under  Oils.  Fatty. 

Pancjeas,  sheep- ;  Isolation  of  a  growth-producing  sxibstance 

from .     Eddy 1174 

Pancreatic  juice  ;  Carbohydrate  ferments  of .    MeUanby 

and  Woolley    135 

Papain  :  Hydrolysis  of  vegetable  proteins  by .    Deleanu     614 

Papaeersomnifertim,  L.,  var.  nigrum  ;  Formation  of  alkaloids 

in,  and  opixini  from .     Van  Itallie  and  Van 

Toorenburg    273 

Papaverine  and  its  derivatives  ;  Preparation  of  condensation 

products    of ^vith  aldehydes     or    substances 

capable  of  producing  aldehydes.  (P)  Soc.  pour  I'lnd. 

CWm.  k  Bale 72 

Oxidation  of with  mercuric  acetate.  Gadamer  and 

others    1270 

series  ;  Preparation  of  condensation  products  of  the . 

(P)  Pict«t,  and  Soc.  Ch^m.  Ind.  in  Basle 558r 

Paper ;    .\pparatus  for  bleaching  pulp  and  the  like  for  use 

in  manufacture  of .     (P)  Nash 923 

Apparatus  for  manufacture  of .     (P)  Wallin  and 

Granq%ist  S337- 

Aah  tests  for  percentage  of  filler  in .     Plumstead. .  629 

blue  print-  ;    Red  prussiate  for 944 

containers  ;    Production  of  st'>ck  for .     (P)  Bickett  1256 

Determination  of  the  permeability  to  air  of .    Herz- 

berg 38 

Drying  apparatus   for .     (P)  Lyche    41 

Dyeing -.     (P)  Fresenius    and    Zimmer       1257 

factories  ;    Production  of  methane  or  hydrogen   from 

waste  liquors  from .     (P)  Kessener    486 

filter- :    Abnormal  adsorption  of  hydrochloric  acid  by 

.     Murray 1181 

filter- ;    Exhibition  of at  Annual  Meeting   816 

Filter with  fine  ix)res.     Grossfeld   1105 

Alter- ;     Manufacture    of    chemical .     Bevan    and 

Bacon    733 

Filter-  or  press-plate  for  dehydration  of .     (P)  Mas- 

chinenbau-Anstalt  Hunilwldt 624 

filter- ;      Purification    of with    hydrofluoric    acid. 

Gawalowski   250 

fireproof  writing  ;    Preparation  of .     Myers  1105 

Fireproofing .   (P)  Craig,  and  Whipp  Bros,  and  Tod  833 

Gypsum  product  for  coating .     (P)  Hoskins,  and 

Best  Bros.  Keene's  Cement  Co 839 

Importation  of .    Regulations  of  Royal  Commission  280 

Imports  ;    Restriction  of 249 

industry  in   Canada    302 

industry  ;    Decorticating  vegetable  fibres  for  the . 

(P)  Soc.  Anon,  des  Brevets  Peaufaillit 39 

-making.     (P)  Millspaugh 109 

-making  apparatus ;    Apparatus  using  steam  botJi  for 

motive  power  and  for  drying,  etc.,  especially  for 

use    with .     (P)  Xuttall     303 

-making  machines  : 

(P)  Marx    1009r 

(P)  Millspaugh    109,  109 

(P)  Pope  41.  1106, 1106 

making  machines  ;   Fourdrinier .    (P)  Rice,  Barton, 

and  Fales  Machine  and  Iron  Co 923 

•making ;      Manufacture    of    rosin-size    for .     (P) 

Scrymgeour   629 

-making    material ;     Zacaton    as   a .     Brand    and 

Merrill 417 

-making  materials  ;    Restrictions  on  imports  of ..  1256 

-making  materials  from  South  Africa    1008 

-making  materials;    Treatment  of .     (P)  Marsden  250 

-making  process.     (P)  Kelleher.  and  Hind  and  Dauch 

Paper  Co 1256 

Manufacture  of : 

(P)  Marr.  and  General  Fibre  Co 250 

(P)  Marx    1009r 

(P)  Pope 41 
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Paper — <:;>«/ 

Manufacture  of  briquettes  from .    (P)  Specken 1100 

ilanufacture  of from  cotton  stalks,  etc.    (P)  Croii    250 

SLinufaeture  of and   emulsions  or   sizes  therefor. 

( P)  De  few  and  Marx   597 

Manufacture   of by   macliinery.      (P)   Wallin   and 

.Granqvist       833r 

manufacture  ;    Method  of  making  innoxious  the  resin 

in    wood    pulp    for .       (P)    Lagermarck    and 

Sverdrup 39 

Manufacture   of   transparent   airtight   and  waterproof 

.    (P)  Oeser 833 

Means  for  drying .    (P)  Beaumont  and  Burt 923 

Method  of  determining  the  strength  of when  wet. 

Reed   1214 

Method    of    heating    waterprt>ofing    material    for . 

(P)  Bird 833r 

Metiiod  of  supphing  waterproofing   material  to . 

(P)  Wyman  and  Bird  250 

mill  chemist  in  war  time.     Briggs  798 

Partial  substitution  of  sodium  bisulphate  for  aluminium 

sulphate  in  sizing .     Haas     832 

Process  of  drying .     (P)  Tompkins    629 

Process   of    maldng   sizing   composition    for .     (P) 

De  Cew 533 

Process    for    waterproofing .    (P)  Magnin     610 

Production  of  an  insulating  material  from  waste . 

(P)  Harden    11O6 

pulp;  Converting  flax  straw  fibre  into .  (P)Melchers, 

and  Xorth  Dakota  Straw  Products  Co 108 

pulp;       Extraction     of from     fibrous     vegetable 

materials.    (P)  Raitt 1009 

pulp    filter  :     Application   of to    determination   of 

calcium  and  magnesium.     Jotiidi  and  Kellogg  ....     386 

pulp  :    Machine  for  straining .    (P)  Beaumont    . .    418r 

pulp  :    Manufacture  of : 

(P)  Embree   1257 

(P)  Milne   11O6 

(P)  Taylor  and  Cook 686 

pulp  :    Manufacture  of from  sunfiower  stalks.     (P) 

McCormack  and  others    1009 

pulp  ;  Means  for  straining .    (P)  Watford  Engineer- 
ing Works.  Ltd.,  and  others 418 

pnlp  ;   Method  and  means  for  testing .     (P)  Riegler 

and  Schopper    961 

pulp   process.     (P)  Shartle    465 

pulp  ;   Separation  of  metallic  particles  and  other  foreign 

matter  from .    (P)  Newell  and  Marx   1009r 

pulp  ;   Standard  tests  for 172 

pulp  from   Sweden;    Exportation  of ■    108 

pulp ;     Vibrating    mechanism    for    strainers    for . 

(P)  Pringle 418r 

pulp.     Se^  also  under  Pulp. 

Reducing to    pulp.        (P)    General    Waste-Paper 

Recovery  Co 833,  1009r 

Removing    ink    or    colouring    matter    from .    (P) 

•      Welsh    533 

Resinous  emulsion  for  sizing .     (P)  Lender 1215 

for  roofing  felt  ;    Standards  for 1100 

Rosin  sizing  composition  for .     (P)  De  Cew 1257 

in  Russia   108 

safety- ;     Manufacture    of for    cheques,    etc.    (P) 

Weis,  and  Perfect  Safetv  Paper  Co 465 

and  similar  material :    Treatment  of .    (P)  Mitehell    924 

size;   Manufacture  of .   (P)  Muth,  and  Graf  und  Co.  1009 

Sizing : 

(P)  Clavel 1215 

(P)  SindaU  and  Bacon    887 

speciaUties  :    Use  of  bark  for .     Kress  1105 

stock  from  cotton  stalk.s,  etc.;    Manufacture  of . 

(P)  Croll 250 

stock  ;     Machine    for    refining  — — .     (P)  Ryther,    and 

Rj-ther  and  Pringle  Co 887 

stock  :  Mechanism  for  determining  the  viscosity  of . 

(P)  Webb 1215 

stock;    Production  of  moisture-proof — ■ — .    (P)  Bickett  1256 

stock  screening  machines.    (P)  Paull  and  Madley 833r 

from  sugar-cane  bagasse  ;  Manufacture  of in  Cuba       39 

Surface-starching   of .     (P)  Wheelwright    1009 

Testing  oven  for  ascert.aining  the  amoxmt  of  moisture  in 

(P)  Smith,  and  Taylor  and  Parsons.  Ltd.     464 

waste  ;    Manufacture  of  fuel  briquettes  from .     (P) 

Clarke 348 

waste:  Manufacture  of  paper  stock  from .  (P)  Rohm 

imd  Haas 357 

Papers,  photographic  ;  Coating  and  drying .    (P)  Cossitt 

and  others     386,  655 

rthotographic  ;    Preparation  of .     (P)  Roth  276r 

Test  for  grease-proof  properties  of  imitation  parchment 

and  pergamj-Ti .     Bartsch 923 

PapvTus  :    Preparation  of  fibres  from as  substitute  for 

flax,   hemp,  and   jute.     (P)  Hoering 833 

from  South  Africa  as  paper-making  material 1008 

Para  rubber.     See  under  Rubber. 

rubber  tree  seed  oil.     See  under  Oils,  Fatty. 
Paracetaldehvde  and  acetal ;    Determination  of  mixtures  of 

'-.     Orton  and  McEe 489 

Paraffin  base  oil ;    Time  factor  in  formation  of  aromatic 

hydrocarbons  from  a .     Egloff  and  Twomey. .   1004 

base  oil ;    Viscosity  of  a  thermoUsed .     Egloff  and 

Moore   957 
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base  oils  ;    Influ^nt-e  of  tii^  time  factor  and  the  tem- 
perature   factor    in    the    cracking    of under 

pressure.     K):K>IT  and  others     120i* 
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smokeless:   Charges   of .     (P)  Ordnance   Improve- 
ment Co 439 

smokeless:  Manufacture  of .     (P)  Brown 1181 

smokeless  ;  Manufacture  of  stable .     (P)  Spica  . . .  1181 

smokeless  :  Preparation  of  grains  of .     (P)  Ordnance 

Improvement  Co 439 

smokeless  :  Transformation  of  collodion  into .    <P) 

Delpech 74 

Snperflcially    gelatinising    compressed    pieces    of . 

(P)  Schmidt 276 

lV>wdered  luel :  Modifying  the  ash  resulting  from  the  com- 
bustion of .     (P)  Barba.  and  Midvale  Steel  Co.     297 

material ;   Mixing  apparatus  for .     (P)  Eerin  and 

Eawsthome   1052 

materials:  Production  of  agglomerates  from .     (P) 

Brackel»t.erg    243 

Powdering    rubber    and    similar    materials ;  "Machines    for 

finely .     (P)  Gardner 318 

Powders :  Determination  of  fat  in .     Phillips     642 

mainlv  applicable  as  comestibles  ;  Manufacture  ol . 

(P)  Vasey  and  Cleeve  861 

Power;  Apparatus  emplo}ing  steam  both  lor  motive 

and   for  drjing.  etc.     (P)  Xuttall 303 

Kerosene  shale  for  the  production  of .    Espenhahn     956 

liquids:  Manufacture  of .  (P)  Wingett  and  Baggott    828 

plants  in    Norway  ;    New   hydro-electric 55 

purposes :  Production  of  mixtures  ol  steam  and  com- 
bustion   products    under    pressure    lor .    (P) 

Einnear    349r 

Praseodymium  trom  Brazilian  monazite  sand  ;  Separation  ol 

.     James  and  Grant  253 

Precipitates :  Molecular  transformations  ol .    Villlnni  . .     908 

Washing lor    peptisation.    Holmes   and    Bindfusz    870 

Precipitating  apparatus : 

(P)  Oinklin    31 

(P)  Ir^-ing.  and  Dorr  Cyanide  Machinery  Co.  . .     591 
de\1ce  for  gold  anil  silver  from  cyanide  solutions.    (P) 

Koering,  and  Koering  Cyanlding  Process  Co.    184,  641r 

process.     (P)  Conlilin    31 

Precipitation    Irom    cyanide,  solutions;    Electrolj'tlc . 

Clevenger  1114 

ol  smoke,   fume,   and  dust  :    Electrical .     Bradley       :i0 

ol  volatilised  zinc  oxide  and  the  like.    (P)  HlghfieM     123 
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Preheating,  salt-lwtli.  and  tempering  furnaces;  Combined 

.     (P)  (ichr.  Pierburg  IBS' 

Preservative    coating    compositions;    Manufacture   ol . 

(P)  Jai-obs   933 

treatment  of  timber.     (P)  Clark 25« 

(or  wood  blocks  ;  Examination  of 179 

Preserving  fruit  juices.    (P)  Burke  and  Fogg 1078 

fruits,  vegetables,  grain,  and  other  organic  substances. 

(P)  Kamdia    903 

grain.     (P)  Barrow    271 

leather    and    other    materials;    Composition    lor . 

(P)  McNally 551 

meat  and  other  food  pKducts.     (P)  Penia 1232 

musts.     (P)  Dejeanne   1 172 

President's  address 761 

Press-plate  for  dehydration  of  pulp,  piiper,  peat,  or  the  like. 

(P)  Mnscliinenbau-Anstalt  Humboldt    624 

Presses  for  agglomerating  coal  or  the  like.     (P)  Steven  ..   1100 

Horizontal  livdraulic for  pressing  out  cacao  butter 

and  the  like.     (P)  Hiluel  1122 

Pressing  juice  from  flbmus  vegetable  matter  ;  Three-cylinder 

miUs  for .     (P)  Nicolai   900f 

Pressure  regulator :  Aut<^)matic .    Tamani 85 

Pressures  and  tempei-atures :  Simultaneous  action  ol  ver>' 

high on  cliemical  phenomena.     Brlner 330 

Priming    cliarge.     (P)  Buell,    and     Winchester    Repeating 

Arms  Co 4fl0,  755 

composition.     <P)  Swope    980 

Primula  fiiieiisis :   Distribution  of  oxydases  and  ol  colour 

in .     Hall  and  others    648 

I  Printers'  ink  :  Manufacture  of .     (P)  Acheson 1226 

rollers;     Resilient    composition     for .     (P)  Usher- 
Walker,  Ltd.,  and  Sohn 368 

Printing  »1th  chrome  colours  ;  White  or  coloured  reser\cs 

in .     (P)  Duraml.  Huguenin,  et  Cie.       1058,    1154r 

Colour .     (P)  Rheinberg   907 

colours  ;  Manufacture  of .     (P)  Turkin 130r 

colours  ;  Production  of  dust-free,  dry,  transfer lor 

embroidery,  etc.     (P)  Dzieyk   59S 

discharge- :    Manufacture  of  a   zinc  salt  of  dimethyl- 

phenvlbenzvlammoniumdisulphonic    acid    lor . 

(P)  liohner  und  Co 248 

labrics  with   colours  which   "  run  "  or   "  bleed."    (P) 

Roessingh 1258 

fabrics  :   Process  lor .     (P)  Bakelite  Ges 734 

-ink.     (P)  Putnam     1267 

-inks  :   Preparation  of  dark .     (P)  Griine 429 

machines ;     Textile    and    like .     (P)  Herring    and 

Harrison  251 

with   naphthazarin   derivatives.    (P)  Soc.   Chem,   Ind. 

In  Basle   1216r 

Photomeclianical .     (P)  Blecher    868 

process- ;  Sensitive  films  lor .     (P)  Orans 755 

surfaces  for  colour  printing.     (P)  Turkin 109r 

surfaces :  Preiiaration  of  diapositives  for  production  ol 

infciglio .     (P)  Rotophot  A.-G.  lUr  Graphische 

Ind 329 

surfaces :  Production  of  intaglio .     (P)  Rieder  . . .     754 

Vat-dyestuff    compounds    lor .    (P)  Iljinsky,    and 

Wedekind  und  Co 535r 

Prints  on  indigo-dyed  goods  ;  White  and  red .     Tagliani 

and  Arosio 419 

on  textile  fibres ;  Production  of  last .     (P)  Baver 

und  Co 598 

Prize  for  essay  on  "  Interconnection  of  economic  botany  and 

chemical  industry  "  12-39 

Producer  gas.    See  under  Gas. 

Projectiles ;  Fuzes  lor .    (P)  Bacon  and  Mansell 144 

Jfanufacture  of  chrome-nickel  steel  for .     (P)  Comp. 

des  Forges  et  .\ci6ries  de  la  Marine  et  d'Homdcourt  365r 
Proofing  canvas  and  like  textile  labrics.     (P)  Inglis 1257 

Propane-butane    Iraction    Irom    natural    gas    condensate ; 

Thermal  decomposition  ol  the .     Zanetti 957 

-ethane  Iraction  from  natural  gas  condensate  :  Thermal 

decomposition  of .     Zanetti  and  Leslie 1004 

Propionic    acid;     .Action    ol    boiling on    aluminium. 

Seligman  and  Williams 88 

Propylene  ;  Preparation  of from  acetylene  and  methane. 

(P)  Heinemann  1236r 

a-Propyl-d-gaLactosIde  :     Biochemical    sjTithesis    ol by 

means  of  an  enzyme  contained  in  air-dried  bottom- 
fermentation   beer  yeast.     Bourquelot  and  Aubry  1081 

Propyl  red.    See  o-Carboxybcnzene-azo-dipropylaniline. 

Protecting  materials  against  attack  by  destructive  organisms. 

(P)  Everhart  692 

Protective  coatings ;  Applying to  metallic  articles.   (P) 

Mark  and  others    313 

coverings  adapted  to  resist  penetration.     (P)  Lynch       887 
medicaments   lor    infectious   diseases ;    Preparation   of 

.     (P)  Bayer  und  Co 143 

preparations;  ilauufacture  of .     (P)  Terrisse,  and 

Indestructible  Paint  Co 57 

Protein    cleavage    products ;    Proteoclastic   action   ol . 

Funk 1081 
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Protein — eoiit. 

coniiwiimls  ;  Changes  in  the  II'  and  OH    concentration 

wliii'li  talie  place  in  the  formation  of  certain . 

schmi.lt    '2^ 

ileconuiosition  in  soils.     Latlirop   :■■■■■   1'"' 

ilerivtttives    and    silver    glycocholate ;    Preparation    oi 

soluble  compounds  of .    (P)  Meistcr,  I.udus,  u. 

Briining    :     °^° 

hydrolvsls  ;  Comparison  of  Sorcnseu.  Van  Slyke,  ana 

colorimetric    methods    for    determination    of . 

HardliiB  and  MacLean 485 

l)re(wr.»tions  :    Determination  of  silver  in .     was- 

tenson ',■■■■  'J 

substances;    I)ecoini«>sition    products  of obtained 

by  the  action  of  nitric  acid.     Jlorner 902 

synthesis  in   plant   cells  ;    K61e  of   jwtassium  in . 

StokhsiV   '00 

of  yeast: 

Bokorny  612 

Neuberg    •'"'' 

Proteins,    animal;    Phosphorus    content    oi after    de- 

niineraUsatiou.     Lindet  1L32 

Anti-coagulating  action  of  acid  aniline  dyestufls  on . 

HoUande 860 

Behaviour  of  purified -tow-irds  proteolytic  enzymes. 

Frankcl 1030 

and  their  decomposition  products  ;  Disturbing  influence 

of on  the  colour  reaction  between  iodine  and 

starch,     dementi  .■ S09 

Determination   of    monoaminodicarboxylic   acids   from 

.     Andersen  and  Roed-Miiller 703 

Effect    of    addition    ol to    rubber.    Eaton    and 

Grantham 722 

Hydrolysis  of in  presence  of  carbohydrates  and  of 

aldehydes.     Gortner 1030 

Limits    of    sensitiveness    of    colour    reactions    of . 

Rakuzin  ami  others 433 

of  milk;  Transmission  of through  a   Pukall  clay 

filter.     Diesselhorst  and  Eeiss 323 

Optical  and  certain  other  properties  of .    Kakuzin       66 

Origin  of  humin  nitrogen  formed  by  acid  hydrolysis  of 

■ .     Gortner   1030 

and   silver  glvcocholate ;    Preparation  of  soluble  com- 
pounds of .     (P)  Jfeister,  Lucius,  u.   Briinins    868 

Source  of  error  in  determination  of .     Wiist  ....     200 

vegetable;   Hydrolysis  of by  papain.     Deleanu  . .     614 

of  wheat  flour;  Constitution  of and  its  relation  to 

baking  strength.     Blish    485 

Prot«oclastic  action   of   protein   cleavage   products.    Tunk  1031 
Proteolj-tic   action ;    Examination   of   certain   methods   for 

study  of .     Sherman  and   Xeun 1174 

enzymes  :  Behaviour  of  purified  proteins  towards . 

Frankel 1030 

enzymes  in  wheat  flour  ;  Conditions  which  affect  the 

activity  of .     Swanson  and  Tague 649 

enzymes  of  yeast.     Bokorny 612 

power  of  lactic  bacteria.     Barthel 136 

lK)wer  of  lactic  ferments.     Gorini 751 

Protopine.     Perkin 1177 

Protoplasmic  equilibrium.     Clowes 745 

Protozoa  of  soil ;   Activity  of .     Koch 189 

Relation  of to   soil   bacteria.     Goodey 936 

Piotoioology  of  soil ;  New  methods  in .    Kopcloff  and 

others   132 

Prussian  blue  in  spent  oxide  ;  Determination  of .  Randall     421 

Prussiate  ;  Red .     .See  Potassium  ferricyanide. 

Pseudo-ionone  ;  Conversion  of into  ionone.   (P)  Scbultz 

and  Gottelmann   437 

Pterocarpus  santaUmts  ;   Dyeing  value  of .     Srivastava     961 

Puddling  furnaces  ;  Fix  material  for  use  in .     (P)  Dery     849 

iron.    (P)  Fletcher  and  Harrison 849 

Pulp ;  Apparatus  for  reducing  stock  to .    (P)  Shartle     465 

Apparatus  for  taking  samples  of  flo-wing .  (P)  Davies  S96r 

for  beer  filters  and  the  Uke  :  Apparatus  for  waslung  and 

sterilising .     (P)  Barber    270 

Bleaching  apparatus  for  fibre .     ^P)  Ten   Broeck, 

and  West  Virginia  Pulp  and  Paper  Cc 251 

boilers  ;    Apparatus   tor   heating   liquor   for .     (P) 

Morterud    533 

digesters  ;  Rerao^ing  scale  from  heating  apparatus  for 

.    (P)  Morterud    924r 

Filter-    or    press-plate    for    dehydration    of .     (P) 

Jlaschinenbau-Anstalt  Humboldt  624 

industry  in  Canaria 302 

laps :    Re-conversion    of into    thinned    stock.    (P) 

Curtis  and  White 686 

for  manufacture  of  paper  and  other  purposes  ;  Production 

of .     (P)  Milne    1106 

mills ;    Treatment    of    waste    liquors    from .     (P) 

Rinnian lOlOr 

for  paper  and  the  Uke  ;  Production  of .   (P)  Embree  1257 

Process  of  compacting  and   dr>-ing .     (P)  Rivers, 

and   Universal   Fibre   Co 533 

Process  of  making .     (P)  Marr.  and  General  Fibre 

.^    Co 250 

Process  for  reducing .     (P)  Shartle 465 

reducing  apparatus.     (P)  Shartle  465 
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Pulp — cont. 

Reducing    paper    to .     (P)  General     Waste-Paper 

Recovery  Co 833 

soda- ;  Elfects  of  moisture  introduced  into  the  digester 

in  the  cooking  of .     Wells 886 

sulphite- ;  Manufacture  of .     Smith 282 

for  use  in  manufacture  of  paper  ;  Apparatus  fot  bleaching 

■ -.     (P)  Nash  923 

washing  maclunes.     CP)  Chew  and  Jennings 303 

Pulverisers.    (P)  Gerlach   294 

Pulverising  apparatus.     (P)  Dawson  344 

machines.    (P)  Coward 293  522 

mills.    (P)  O'Shaughncssy 822 

solutions;  Use  of  the  electric  spark  for .     Hirschel    656 

Pulverulent  matter;   UtiUsing as  fuel.    (P)  Fessenden    883 

products;  Granulating .     (P)  Eoussel  1229 

substances  ;  Mixing  machines  for .  (P)  Porteus  1052,  1252 

Pumice  ;  Synthesis  of .     Hempel 632 

Pumps  for  potters'  sUp  and  the  like.     (P)  Grocott 691r 

Purifiers  for  liquids.     (P)  Brickman  and  Cohen 905 

Purifvnng  air  in  enclosed  or  partly  enclosed  chambers.    (P) 

Roach-Cuming 590 

air  or  gases  ;  Apparatus  for .     (P)  Grien 164 

apparatus.     (P)  Bhoades   410 

barrels   and    the    Uke    with   ozone.    (P)  Actlenges.    f. 

Arilinfabr 555 

fluids  and  the  Uke  ;  Tubular  apparatus  for .     (P) 

Goodwin,  and   Guttmann  and   Sons 1145 

Uquids :  „_. 

<P)  Bacliler,  and  Kieselguhr  Co.  ot  America  ..     Sio 

(P)  Barber  555,  976r 

(P)  Weil  1233 

Uquids  ;  Apparatus  for : 

(P)  Booth 61» 

(P)  Weil 1233 

liquids ;     Electrochemical    apparatus     for   .      (P) 

Landreth    863r 

sewage  and  the  Uke  ;  Electrolytic  method  of .    (P) 

Dobyns  and  others    9*6 

sewage   and   other   liquids ;    Apparatus   for .    (P) 

Linden  and  Stewart    6Sr 

water    and  other  fluids  by  filtration   through  porous 

waUs.     (P)  Michel    67 

wines  and  the  Uke.     (P)  Henry 975r 

Purine  derivatives  and  the  u-methylsulplionic  acid  of  the 
p-aminophenyl  ester  of  salicylic  acid  ;  Preparation 

of  salt-Uke  double  compounds  of .     (P)  AbeUn 

and  others  ■  ■     19» 

derivatives  ;  Preparation  of  salt-like  double  compounds 

of with    o)-methylsulphonic   acids   of   amines. 

(P)  Abelin  and  others 558 

Pus  ;  Action  of  disinfectants  on .     Delbet 19.^ 

Pijcnothetia  papUlaria  ;  Constituents  of .    Hesse 327 

Pyramidone  ;  Delicate  test  for .     GugUalmelli 1271 

Pyrazole-anthrone     YeUow :     Alkylated .    See     under 

Anthracene  dyestuffs. 

Pyridine  bases  from  casein;  Formation  of : 

Pictct   IS^ 

Pictet  and  Chou 379 

bases  ;  Fonnation  of by  condensation  of  ketones    ^ 

and  amides.    Pictet  and  Steholin <31 

Catalytic   hydrogenation  of .     Skita   and  Brunner  1033 

derivatives  ;  Synthesis  of .     Gattermann  and  Skita    531 

series  ;  Aldehydes  of  the .     Harries  and  Li5nart  . .     487 

Pyiiniidine    groups    in    nucleotides ;    Indirect    method    of 

determining .    Jones  4b8 

Pyrites  cinder ;  Copper  extraction  from 362 

cinder  ;  Rapid  determination  of  siUphur  in .  Moore     o3» 

Extraction  of  precious  metals  from  — — .     (P)  Gewerk- 

schaft  HoBnung  Christine    427 

Influerce  of  iron on  oxidation  of  coal.    Drakeley  1001 

Mech'mical  furnace  for  roasting .    (P)  Maschinen- 

fabr.  A.-G.  Wagner  und  Co 608 

Production  ot in   United  States 1107 

Roasting in  shaft  furnaces.    (P)  Koppcrs 36U 

smelting  at  Mount  LyeU,  Tasmania.     Sticht 11» 

Treatment  of .    <P)  Wright l-ia 

PyrogaUol.  alkaline  ;  Pipettes  for  use  with .    Anderson    559 

alkaUne  ;  Relative  advantages  of  sodium  and  potassium 

hydroxides  in  the  preparation  of .    Anderson  1237 

alkaUne  ;  Specific  absorption  of in  various  pipettes.     _ 

Anderson    • ■ ^"^ 

Influence  of  strong  salt  solutions  on  the  spontaneous 

oxidation  of .     ifcArthur  118* 

Production  of in  Australia »** 

Pyrometer-scale.    (P)  Shook,  and  Scientific  Materials  Co.  1085 

Pyrometers.    (P)  Machlet ■  • ■  i'  f  •  V.    sll 

radiation  ;  Characteristics  of .     Burgess  and  Foote    86» 

Pyione  dyestniTs  ;  Preparation  of  chrome- .    (P)  Bayer 

und  Co '■"'"' 

Pyronine  ;  Para-qulnonoid  constitution  of .    Von  Brann 

and  Aust   '**- 

Pyrotechnic    products;    Powder   appUoable   for .    (P) 

Perchat  "is 
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Pyrutn^iotl     compositions :     Manuf.iotiin-     of .    (P) 

M:.Kii»r\l   PSOr 

Pynixylin  i-omjiosltions ;   PnHluction  ol .    (P)  Arnold, 

autl  l>u  Pont  d«  Nfmours  Powder  Co 1057 

Pro«*s  M  wUoidlng .    (P)  Matliesou,  «iid  l)u  P\>nt 

de  X«uours   Powder  I'o 40 
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Quarti  anil  rtmt  ;  J^tudio?  on : 

Mellor   840 

Mellor  and  t'ampbell 810 

Moow  an.l  MeUor    S41 

gb$$  appaiatus  (or  bacteriological  and  surgical  work. 

Paul  1060 

^ss  ;  Gas-tinlit  sealing:  of  win?  in : 

(P)  Ehrich  iind  ilrartz.  and  Podsius 602 

(P)  Pndsius  1110    I 

Process  for  melting .     (P)  Heiberner 178    , 

products;  Manufacture  of .      (P)  Pfannenselimidt     361r 

\iicuuin  tubes;   .\bsorption  of  gas  by Willows 

and  (Jeorge    897 

Quebrachine  and    yohimbine  ;    Supposed   identity  of . 

Spiegel     327 

Quebracho  in  Paraguay    60 

Queensland  Kirks  ;  Tannin  contents  ol  some .     Briinnich 

and  JelTeris   1124    i 

Copm  from 316 

Qi^ercetin  from  bark  of  Pinut  piniutrr.    Lepetit  and  Satta    831 

Quicksilver.     Srr  Mercury. 

Quinine  derivatives  and  dialkylhjirbituric  acids  ;  Pre|>aration 

of  compounds  of .     (P)  Merck 654 

and  diaikvlbarbituric  acids;  Compounds  of .     (P) 

Di?hl"and  Merck    8«8r 

sulplute,  cafleine,  and  acetanilide  ;  Analysis  of  mi.xtures 

of .     Emery  977 

sulphate,  morphine  sulpliate.  calfeine.  and  aci-tauilide  ; 

.^alysls  of  mixtures  of .     Emery 978 

Qninizarinsulplionic  acid;  Manufacture  of .     (P)  Bayer 

und  Co 355 

Qiunol  developer  ;  Regeneration  of .     Lizius 490 

Quinoline    derivatives    coDt^tining    iodine ;    Preparation    of 

.     (P)  I'licm.  Fabr.  Scliering 384 

derivatives  ;  Preparation  of  mercurixi .     (P)  C'hem. 

Fabr.  von  Heyden   438 

QulnoUiie-4-carboxvlic    acids ;    Preparation    of    subst'tuted 

.     (Pj  Bayer  und  Co 594 

Quiontine   Yellow   dyestuffs  ;    Slanulacture  of  halogcnated 

.     (P)  Sfeistcr,  Lucius,  und  Bruning 1057r 

Quinone   dyestufis  ;    Preparations   from .     (P)  Meister, 

Lucius,  u.  Briining    535r 

Quinophtlialonesulphonic  acids  containing  halogen  :  Manu- 
facture ol .     (P)  Meister,  Lucius,  u.   Briining  1057r 
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Babbits'  fur  ;  Chemical  study  of  hat  bodies  prepared  from 

.     Romegialll 922 

Badiation  ;  Limits  of  the  production  of  light  by .  Meyer  1211 

pyrometers ;     Characteristics     of .     Burgess     and 

Foote 809 

Badiations,  sobr  ;  Chemical  origin  of .     Briner 330 

tor  ttKrapcutical   purposes ;   Manufacture  and   use  of 

luminous .     (P)  Simpson 653 

Badloactivc    material ;    Impregnation    of    salts    with  ■  ■     . 

(P)  P^ker  737 

metals  ;  Separation  of from  lead  ores.     (P)  Hannay, 

and  Deutsche  FeLsen-Oel-Ges 550r 

minerals  ;    Density  of  lead   from .     Richards  and 

Wailsworth 303 

salt :  Manufacture  of .     (P)  Baker 634,  890r 

Radioactivity  in   minerals  ;   Determination  of .     Sabot  889 

Radio-lead  from  pure  NorwegUin  cleveite  ;  Density  of . 

Richards  and  Wadsworth 1020 

Radium  from  cimotite  ;  Extraction  of .     Parsons  and 

•  others    44 

in  camotite  ores  ;  Concentration  of ; 

I»omis  and  Schlundt    1221 

(P)  Schlundt    970 

from  camotitc  ores  ;  Extraction  of .    (P)  Schlundt  690 

from  camotite  ores  ;   Extraction  of with  concen- 
trated sulphuric  acid.     Schlundt 837 

Emanation  method  for  the  determination  of .     Lind  113 

Extraction  of from  ores.     (P)  Moore   260,  260 

Life  of .     Gicditsch    1 75 

prmluction  In  Bohemia 90S 

Treatment  of  ores  containing .     (P)  Moore 1117 
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si>lulinns;  JJetermination  of  lead  in  as  sulphte. 

IVllot 858 

snlution-i :  Determination  of  water  in by  tlie  carbide 

nictliud.     Windis.li  an.l  lUauliitz 482 

solutions;     I'roi-ess    of    jinrit.vin«    — — .     (P)  BaclUer, 

and  Kieseiguiir  Co.  ol  America  375 

s.>Iutions  :   KentleriuK  — • — ■  more  suitable  for  filtration  : 

(P)  Wijnberg 432 

(P)  Wijnberg,  and     Naaml.     Vennootscliap 

•■  Norit  "  Witsuiker  Maatscliappij   553r 

solutions:    Velocity  of  saturation  of  lime  I  with 

carbon  dioxide.     Stanek 553 

s>TUi)S  ;    t'larilication  of  factory  and  refinery  by 

free  pbosphoric  acid.    (P)  tJurbau 611 

syrui)s  ;   Process  of  making  inverted .     (P)  Taussig    048 

used    for    making    lemonade ;     Deterioration  of    . 

Haddon 939 

See  also  Sucrose. 

Sugars;     Action    of    alkali    and    a'kaline-eartli    cyanides 

on .     Rupp  and  Holzle 374 

Biochemical  methods  of  estimating .     Davis 207 

t'l- ;  t'oliinr  reactions  of .     Ifeuberg 701 

and  form  ildelude  ;    Preparations  of  .     (P)  Bauer 

und  Co 439,  557 

industrial ;  Presence  of  reducing  sugars  other  than  invert 

sugar  in .     Maquenne 373 

Some  numerical  relations  among  the  rotatory  powers  of 

the  compi^und .     Hudson 937 

Process  for  fermenting .     (P)  DelbrUok  and  others  322r 

reducing  ;    Decomposition  of in  cane  sugar  manu- 
facture : 

Prinsen  Geerligs  133 

Van  der  Linden    133 

reducing  ;   Det^irmination  of in  presence  of  excess 

of  sucrose.     Maquenne    320 

reducing ;    Gravimetric  deterndnation  of  in  cane 

products.     Meade  and  Harris  750 

reducing ;    Precipitation  of bv  basic  lead  acetate. 

Deerr    1075 

reducing  :   Supposed  precipitation  of by  basic  lead 

acetate.     Davis 203,  1109 

Sugi  leaves  ;  Essentialoil  of .     Uchida 274 

o-SaIphamiaobenzoyI-;j-phenetidine  ;     Production    of . 

(P)  Chem.  Fabr.  vorm.  Sandoz 72 

Sulphate-cellulose  waste  liquors  ;   Evaporation  of .     (P) 

(P)  Miirbe    1100 

Sulphate-content  of  wine  ;    Rapid  determination  of  . 

Pritzker    859 

furnace;  Mechanical .     (P)  Thelen and  Wolf 255r 

liquors;  Electrolysis  and  treatment  of .     (P)  Hunt 

and  Gidden   839 

sulphur  ;  Injurious  effect  of on  reduction  of  roasted 

zinc  blende.     Lindt 362 

Sulphates  from  chlorides ;    Production  of .    (P)  G  dd- 

Schmidt  A.-G 115 

Destruction  of  concrete  by .     Sartori 310 

Effect  of on  soil  bacteria.     Fred  and  Hart 267 

in  leather  ;     Determination  of  total  .     Levi  and 

Orthmann 1071 

Removal  of from  waste  Ives  from  iwtash  industrv. 

Hof   1258 

Sulphatisiug  niasting  of  ores   and   metallurgical  products. 

(P;  Buddeus    185 

Sulphazone  derivatives.     Claass 354 

Manufacture  of  the  isonitroso  derivative  of .     (P) 

Claass   356 

Sulphide  dyestuffs.    See  Sulphur  dyestuffs. 

Sulphide  ores :    Apparatus  for  continuous  melting  of  . 

(P)  Haglund  and  Gronningsjeter 125 

ores;  Roasting  of .     (P)  Nichols  Copper  Gi 1023r 

ores  ;    Separation  of  — — .     (P)  Lyster,  and  Minerals 

Separation  American  Sj-nd.  (1913),  Ltd 1223r 

ores  ;  .Separation  of  mixed 

(P)  Minerals  Separation,  Ltd 1119r 

(P)  Minerals  Separation,  Ltd.,  and  Amalgamated 

Zinc  (De  Bavay's),  Ltd 895 

sulphur  ;  Determinationof  very  small  quantities  of . 

Drushel  and  Elston 925 

sulphur;     Injurious  action   of  ■   on   reduction   of 

roasted  zinc  blende.     Lindt 362 

Sulphides :     Decomposition    of    mineral    by    thiunyl 

chloride.     North  and  Conover 44 

Determinationof in  tannery  lime  liquors.     Bennett  1124 

Manufacture  of  alkali  or  alkaline-earth  .     (P)  Sar- 

varer  K:nnstseidenfahrik 176 

Process  for  obtaining  met.allic .     (P)  Specketer. . . .     364 

Separation    of    fnjm    ferro-    and    ferricyanides, 

cyanides,    tliiocyanates.    chlorides,    bromides,    and 

iodides.     Weber  and  Winkelmann 1182 

Separation  of  metallic  .     (P)  Bradford 744r 

thiosulphates,  and  dithionates  ;  Analysis  ol  a  mixture  of 

.     Mnller    252 

Treating  metallic .     (P)  Wedge   315 

Volumetric  determination  of  thiosulphates  and  sulphites 

in  presence  of .    Sander 307 
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Sulphitation  of  liquids  ;    Apparatus  for  .     (P)  Grevem- 

berg 422 

process  for  clarifying  and  decolorising  sugar  juices.     (P) 

Weisberg 0;^ 

Sulphite-cellulose  waste  lyes  ;  Cement  comiwsit  ion  from . 

(P)  Freeman,  and  Hydrolose  Process  t'orjwration . .     it'yi 

waste  lyes;   Eva]K)ration  of .     (P)  Murbe 1106 

waste  lyes ;     Insulating  comiwsition   from  .     (P) 

Freeman,  and  Hydrolose  Process  Corjwration 533 

waste  lyes  ;  Mariviiacf  ore  of  alcohol  fmm in  Sweden     192 

waste  lyes  ;    Plasiir  i-(.in|H»sitions  from .     (P)  Free- 
man, and  Hy'lrolosi;  Process  Ccsrpuration 533,  534 

waste  lyes  ;    Neutralisation  and  fermentation  of  — — . 

Oman    172 

waste    lyes;    Preparation    of   an    adhesive    from . 

(P)  De  Cew    1257 

waste  lyes  ;  Process  of  binding  roads  and  road  beds  with 

a  composition  from .     (P)  Walsh 636 

waste  lyes  ;    Process  of  making  dry,  weather-resistant 

briquettes  containing .     (P)  Jabs 103 

waste  lyes  ;   Production  of  a  tanning  extract  from . 

(P)  Landmark 372 

waste  lyes;  Treatment  of ; 

(P)  Freeman,  and  Hvdrolose  Process  Corporation 

533,  53:i 

(P)  Rinman  1215r 

waste  lyes  ;   Treatment  and  utilisation  of .     Eonig    960 

waste  lyes  ;   Utilisation  of ; 

Beveridge  563 

Tartar 483 

waste  lyes  ;    Wood-stain   from .     (P)  Puring,   and 

Robeson  Process  Co 747 

Sulpliite  liquor;  Tower  system  of  making .     Smith..     283 

lyes  ;  Ammonia  test  for .     Oman 832 

-pulp  manufacture.     Smith 282 

Sulphites  :   Manufacture  of  reduction  products  of .     (P) 

Chem.  Fabr.  Griesheim-Elektron  310r 

thiosulphites,    and    polvtliionates  ;     Studies   en    . 

Sander 421 

Volumetric  determination  of  thiosulphates  and  sulphides 

in  presence  of .     Sander 307 

Sulpho  groups ;    Direct  replacement  of  by  chlorine. 

Meyer    351 

Sulphoacetic   acid ;     Electrolysis   of   alkali   salts  of  . 

Fichterand  Lichtenhahn 328 

Sulpho-aluminates.     Martin  43 

Sulphobenzoic  acid  ;   Manufacture  of ■.     (P)  Heinemann     170 

Sulphocarboxvlic  acids  :    Electrolysis  of  alkali  salts  of . 

Fichter  and  Lichtenhahn  328 

.Sulpho-chlorides  of  naphthalene  series  ;  JIannfacture  of . 

(P)  Meister,  Lucius,  u.  Briining  830 

Sulpho  compounds  of  hydrog?nised  fats  and  oils  ;  Preparation 

of .    (P)  Levinstein,  and  Levinstein,  Ltd 746r 

Sulpho-fatty-aromatic  salt.    (P)  Twitched 317r 

Sulphonated  castor  oil ;  Behaviour  of  sodium  soaps  prepared 

from towards  acids  and  calcium  and  magnesium 

salt.^.     Pomeranz    042 

oils  ;    Analysis  of .     Oberfell 697 

palmitic    products;     Production   of   .     (P)  Levin- 
stein, and  Levinstein.  Ltd 746r 

stearic  products:    Production  and  utUisation  of  . 

(P)  Levinstein,  and  Levinstein,  Ltd 550r 

Sulphonation  of  benzene.     Mohrmanti   351 

of  organic  compounds.     (P)  Heinemann    1008 

Sulphonephthaleins  as  indicators  for  colorimetric  determina- 
tion of  hydrogen  ion  concentration.   Lubs  and  Clark    980 

Sulphones  ;  Heterocyclic  — — .     Claass 529,  960.  1104 

Sidphonic  acids  of  anthraquinone  series  ;    Manufacture  of 

.     (P)  Bayer  unil  Co 355 

Manufacture  of  alkali  salts  of  from  the  alkaline- 
earth  salts.     (P)  Maxim 1149 

u-Sulphonic   acids  of   p-aminophenyl   salicylate   and  their 

derivatives.    Abelin  and  Perelstein 616 

Sulphopropionic  acid  :    Electrolysis  of  alkali  salts  of  . 

Fichter  and  Lichtenhahn  328 

Sulpho-salts ;    Decomposition  of  by  thionyl  chloride. 

North  and  Conover 44 

Sulphoxylates ;    Manufacture  of  formaldehyde-  .     (P) 

Chem.  Fabr.  Griesheim-Elektron 310r 

Sulphur ;    Action  of on  baryta  in  presence  of  water. 

Guitteau  ,••••• 1217 

Action  of on  /3-methylnaphthalene  under  pressure. 

Friedmann  v;  •.". n-? 

Action  of on  n-octane  under  pressure.     Fnedmann    Sia7 

Action  of on  octvlene  under  pressure.     Friedmann  1004 

Action  of on  oleftnes  under  pressure.     Friedm;>nn     917 

in  alkali  sulphide  ;  Solution  of as  a  reducmg  agent. 

Cobenzl • ■  •  •  •  ■     106 

-bearing  fuel  and   other   substances ;     Comiwund   for 

treating     .     (P)  Foxwell,     and      Smoke-Coal 

Economizer  Corporation ■„■  ■  ■  \ ;     *^" 

-bearing    ores ;     Roasting    of    .     (P)  Stout,    and 

General  Chemical  Co '>9^'' 

in  the  blast-furnace:   Behaviour ot .     Osann »ai 

in  cast-iron.     Leber • •  •  ■  • •     ^'"■ 

in  coal  gas;   Rapid  determination  of .     Mylms  ana 

Hiittnsr , 10«- 
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^>stn»my^ienski   

ID  cv>miutrcul  antinM^ny  $ul(UU(lf^  ;    Det^riuinHtHui  of 

(nr .     Hutin 

CrystalUne    m.Klitioatkm   of   fomiim;   sphorulites 

owuix>sed  of  tine  hellix»i»Ul  tibres.     tiaubert    

rVstrvyJDg  jjanl  i>e*t!i  by  mean$  of  ftnely-ilivided . 

^Pt  Bnirk  and   Lf nart    

£ffwt  of on<>j«<'n-hertrthst<^l.     I'nger 

EfTrct  of on  plant  life.     PitE 

impurity  in  oi^I  p»^.    t.'h  we.* : 

Influencr  of on  the  meohanical  pn^iterties  of  stwi. 

Stftxl 

Injuri-  u^  ;ot i- -n  of  t>til|)hide  and  eulphate on  reduc- 

-'■•^i  line  blonde.     Ltudt 

m  :  -  injuriou:?  to  plant  cntwth  and  to  sub- 

-Tiu-tures:  Xatiuvofthe .     Thorner 

poIyMili  lii.ie  ;    JK-termination  of  in  lime-sulphur 

is*.'lutk>ns.     I'hapln 

Prtparatkm  of  aqueous  solutions  of  silver  salts  of  fatty 

aohls  and  their  derivatives  rontalning  — — .     (P) 

Henuiiift  

Pivductktn  of in  I'nited  States 

in  p\Tites  cinder  ;   Rapid  determination  of .     Moore 

Recovery  of  elemental friim  sulphur  pases  : 

(P)  Ijinnrejiux 300, 

(P)  Lamoreaux  and  Renwick    423r, 

R^latkinof to  soil  fertility.     Shedd 

in  soils;   Oxidation  of as  a  means  of  incrcasinp 

the  availability  of  mineral  phosphates.     Lipman  and 

others 

in  spent  oxide  :    Determination  of .     Kspenhahn.. 

from  si.ent  oxide  :   Removal  of .     Murphy 

in  st«*l :    .Aceurate  end-point  in  the  volumetric  deter- 
mination of  .     Zschiefmer 

sulplude- ;    l>etermination  of  very  small  quantities  of 

.     Drushel  and  Elston   

wells  :  Operating .     (P»  Huff  and  Moss 

in  wine  ;  States  of  combination  of and  their  deter- 

minatkin.     Baragiola  and  Scbuppli 

Sulphur  compounds :    I>etermination  of  methoxyl  in  . 

Eirpal  and  Bilhn 

compound  ;    Klimlnation    of  fr  m    benata;.    (P) 

Wilson ': 
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Snlpbnr  dichloride  ;  Existence  of  tri .    Richter 926 

Sulphur   dkixide ;    Determination    of  in    flue    gases. 

Nestell  and  Anderson 474 

liquid  ;    Extraction  of  coal  by  means  of .     Fischer 

and  tJluud 1001 

and  nitrogen  ;    Manufacture  of  a  mixture  of .     (P) 

Descamps 963 

Production  of by  roasting  sulphide  ores  and  sulphtir 

together.    (P)  Lehmann  691 

Recovery  of in  cement  manufacture.     (PI  Basset  256r 

I'tilisationof .    (P)  Gamer  and  others 469 

Sulphur  dyestulfs ;    Application  of  .    (P)  Lodge  and 

Evans  357r 

Application  of to  animal  fibres  and  to  union  goods. 

Lodge   41 

Dyeing  wool  with .     Sen 1107 

Formatwn  of .    Ostromyslenski 370 

Manufacture  of : 

(P)  Act.-fies.  f.  .\nilinlabr 1056,    1056,    ILSO 

(P)  Ha.ver  u.  Co 733r,  922 

(P)  llutf  and  others 531 

(P)  Ellis,  and  Ellis-Foster  Co 885 

(P)  Wyler  and  Littlewood 463 

Manufacture  of  liromi  .     (P)  Uadische  Anilin  und 

.S"tda  Fabr 249r 

Manufactureot  yellow .     (P)  Bayer  und  Co.  832,  922, 1056 

Preventing  tendering  of  cotton  dyed  with in  union 

gr.oi\«.     (P)  Act.-'Jes.  f.  Anilinfabr 115.S 

Process  of  making  jmstes  for  dyeing  with  .     (P) 

(P)  Voetter    1153r 

Sulphur  Black  dyeings :    Production  of  sulphuric  acid 

in .     Zanker  and  Weyrlch 687 

Sulphur  oxides  ;    Recovery  of  sulphur  from  gaseous  . 

(P)  Lamoreaux 309 

Sulphur  trioxide :     Determination  of  in   flue   gases. 

Xestell  and  Anderson 474 

Sulphuration  of  liquids  ;   Apparatus  for .     (P)  Grevem- 

berg 422 

Sulphuric  add  ■    Action   of  In    making  solutions  of 

cellulose.     Zinker 596 

Apparatus  for  concentrating .     (P)  Soc.  Anon.  La 

Fabr.  de  .'Viie  Art  if.  de  Tuhize 537,  1016r 

aromatic:   Anxay  of .     Penniman  and  others 1130 

arsenlral ;  Method  for  dealing  with in  the  manufac- 
ture of  amm'inium  sulphiite.     Parrish 535 

from  burner  gases  ;    Recovery  of  .     (P)  Baschig. .     115 

and  cement  :    .Manufacture  of  .     (P)  Basset 1058 

chambers.     (Pj  Harrisanrl  Thomas 6121r 

chambers:   Registering  apiiaratus  for  determining  the 

excess  of  oxygen  In  the  exit  gases  from  lead . 

Prt-cgrin    1218 

compounds  obtained  in  the  puriflcation  of  hydrocarbons  • 

Decomposition  of by  heat.    (P)  Bilhler 170 
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Concentrat  ing ; 

(P)  Leltch    308,  689 

(P)  Soc.  Anon.  Lsi  Fabr.  de  .Sole  .\rtlf.  de  Tubite     ri37 

Concentratkm  of by  the  cascade  system loll 

Continuous  ivucentrafiou  of .  (P)  Dreyfus 1155 

and  ivpper  sulphate  ;    Density  of  aqueous  solutions  of 

- —  .     Holler  and  Pelfer 692 

IVIinung  skins  with .     Balderston 747 

Determination  of  in  presence  of  phosphoric  acid. 

Von  F"|lenberg  4'.)ll 

Intluence  of on  the  compt)sition  of  the  mixture  of 

nitric  acid  and  water  of  maxinnim  Kiiling  jHiint  at 

dilterent  pressures.    Crcightun  and  Smith 110 

Manufacture  of ; 

<P)  Ellis,  and  Ellis- Foster  Co 1260 

( P)  Uindis  and  Washburn 468 

(P)  Taylor  and  Bergh 175 

(P)  Waggaman   736 

from  nitre  cake  :    Recovery  of .     (P)  Mackenzie. .     838 

Nitre  cake  as  a  substitute  for 1U9 

Nitre  cake  as  a  substitute  for in  bleaching  textiles. 

Hannay 418 

prepared  from  gases  from  metallurgical  furnaces  :    Im- 
purities in  chamber .     Hoffmann 358 

prices 251 

Production  of ■  and  proposed  new  method  of  manu- 
facture.    Waggaman   42 

Production  of in  United  States 1 107 

Recovery  of from  waste  acid  of  petroleum  factories. 

(P)  Van  Voorhout   528 

Recovery  of  waste from  manufacture  of  benzene. 

(P)  Phoenix  A.-G 422,  422 

from  refining  of  tar  oils  or  petroleum  ;    Treatment  of 

waste  .     (P)  Still  829 

residues  from  petroleum  refining  ;    Treatment  of  . 

(P)  Blowski 839 

Roasting  pyrites,  etc.,  in  shaft  furnaces  for  the  manufac- 
ture of .     (P)  Koppers 360 

Transport  of by  water.     Morris 1243 

and  water:  Surface  tension  of  mixturea  of .     Morgan 

and  Davis 835 

Wine  containing  free  .     Bjiragiola  and  Schuppli..     938 

works:  Reiwrton by  the  .Alkali  Inspector 1011 

Sulphuric  anhydride  :  Determination  of .     Pierce li;(2 

Manufacture  of .     (P)  Ellis,  and  EUis-Fostcr  Co.. .   ]2«0 

Sulphurous  acid  esters  ;  .\romatic  ■ .     Richter 1255 

Manufacture  of  reduction  products  of .     (P)  Chem. 

Fabr.  Griesheim-Elektron  310r 

Prei>aration  of  sjilts  of  an  organic  derivative  of  . 

(P)  Hiedel  A.-G 557 

Prevention  of  alcoholic  fermentation  in  fruit  and  grape 

juice    by    means    of    .     Muller-Thurgau    and 

Osterwaider  901 

Scdubility  of  leucite  in .     Schroeder I1II2 

Sulphurylindigo.     Claass 1 104 

Sulphurylindoxyl.     Claass 529 

Action  of  halogen  compounds  on .     Claass 960 

Preparationof .     (P)  Claass ■ 1151 

Sulphurylisatin.    Claass      1104 

Sun  fish  ;    Liver  oil  from  the .     Tsujimoto 1069 

Sunflower  seed  :  Cultivation  and  utilisation  of CfiO 

stalks  :    .Manufacture  of  paper  pulp  and  the  like  from 

.     (P)  McCormack  an<l  others Kmi.i 

Suiier-Clifflte  Nos.  1  and  2.  two  new  *'  permitted  explosives  "  1U83 

Su|>erheater.  boiler,  and  letorf  :  Combined .     (P)  Mims, 

and  Forest  Products  Co 591r 

Superphosphate ;    .\ction   of  ammonia   on .     Gerlach  431 

ammoniated  :    Use  of .     Gerlach 431 

Effectof on  arid  soils.     Conner 551 

Fertilisers  ccmtaining with  ammonium  sulphate  and 

calcium  cyanamide.     (P)  Washburn,  and  .American 

Cyanamid  Co 1075 

Production  of  dry  disintegrated .     (P)  Hilbert 837 
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Supporting  tiles,  more  especially  whilst  subjected  to  heat 

treatment.    (P)  Dressier lliur 
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(P)  .\dam 1102 

combustion  furnace  :  Testof  a .     .Schramm  and  Cain    684 
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Determination  of in   tin  ashes.     Welwart    740 
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Electrolytic  deixisition  of on  metals.     (P)  Marino      54 
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Volumetric  determination  of .     Hallett 1087 

Volumetric  determination  of by  potassium  iodate. 
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salts  ;    Electrolysis  of .     (P)  Battle  1223r 
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and  Chadeloid  Chemical  Co 1212 

Manufacture  of from  petroleum  and  other  hydro- 
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Extraction  of from  ores.    (P)  Butterfleld  and  Ash- 
worth    743 


SUBJECT  INDEX. 


177 


FAOE 

Tungsten — cotd. 

filament   lamps ;     Maintaining    the   cfficieney   of . 

(P)  l.ietiniaun  ami  Uofheimer 247 

ftlaments  ;    Manufacture  of : 

(!■)  Aeucr,  ami  ticneral  Electric  Co 920r 

(P)  Farkas  and  Walscheitl 884 

incanilescenee  electric  lamps.  (P)  I/:ingmuir,  and  General 

l^lectric  t:o 627 

inlluenre  of on  nickel.     Irinann 425 

and  iriin  ;    Jfethort  of  joining .     (P)  Coolidge,  and 

(ieiieral  Kledrii-  Co 695 

Jfannfacture  and  use  of  luminous  radiations  from 

fur   therapeutical    purposes.     (P)  Simpson    653 

metal:    Priiduction  of fr(<ni  iwwder.    (P)  Williams    545 

-molvbdcnumallovs  as  substitutes  for  platinum.  Fahreu- 

wald    543 

•molybdenum  ores  ;    Concentration  of .    Robertson    929 

ore  production  in  Federated  Malay  States 474 

in  ores  ;   Keduction  test  for .     Hartmann 183 

powder  ;    Klectrolytic  production  of .     (P)  Keyes 

and  others 1067 

powder  :    Price  of 1021 

Process  of  prt)ducing .   (P)  Badische  Anilin  n.  Soda 

Fabr 546r 

Production  of  malleable,   ductile  bodies  of .    (P) 

Just,  and  General  Electric  Co 640 

Production  of from  scheelite.    (P)  Butterfield  and 

Ashworth   1066 

Separation  of from  tin.     Dittler  and  Von  Graffen- 

rie<l    968 

Use  of  hydrofluoric  acid  in  the  electrolj'tie  separation 

of    some    heavv    niet.als    from .     McCay    and 

Furman 708 

Tungsten    carbide:     Production   of   pieces   of of   any 

desire<l     size     and     shape.     (P)  Voigtlander     nnd 

Lohmann    423 

derivatives:    Analysis  of  certain .     Sweeney   ....  1259 

derivatives  :    Xew .     Hill   1259 

suicides:     Manufacture  of .      (P)  Wedekind.   and 

Pintsch  A.-(i 1156 

Turkey-red.     St^  under  Anthracene  dyestuffs. 
oil.     See  under  Oils,  Fatty. 

Turpentine  condenser.     (P)  Baker      643 

ItaUan .     Palazzo         1122 

oil :   Hard  compositions  from  aldehydes  or  their  deriva- 
tives and  phenols  with .    (P)  Tarassoff 130r 

oil  from  Finns  pinea.     Palazzo   1122 

oil  residues :     Preixiration   of  drying  oils   from  high- 
boiling  fractions  of .     (P)  Noerdlinger  429 

oil:    Testing  the  purity  of .     Krieger   746 

oleo-resin  ;    Method  of  collecting .     Wislicenus   ..     853 

Tyre  fabric;    Apiiaratus  for  saturating .     (P)  Kremer    532 

T>Tes  ;    Manufacture  of from  an  elastic  material.    fP) 

Barricelli     266.  1165r 

Treating  automobile to   separate  the  rubber  and 

fabric.    (P)  Bary  and  Debauge 699r 

Tyrosinase  from  beets  and  potatoes.     Gonnermann   432 

Tyrosine:    Azo  dycstufts  from .     Pauly    144 

Colour  reaction  of .     Deniges   1234 


u 

Uchiwa-zam^  ;    F.itty  oil  from  liver  of .     Tsujimoto..  1163 

fjlmus  eamptstrls  fruit ;   Fatty  oil  of 1069 

XJItra-flltration  ;    Production  of  medicinal  preparations  by 

.    ^tayer 652 

tltramarine  :   Manufacture  of .    (P)  Gebr.  Vossen,  and 

Bock  1164 

Ultraviolet  radiation:    Apparatus  for  producing .    (P) 

Keye*.  and  Cooper-Hewitt  Electric  Co 828 

radiation  :  Mode  of  action  of in  producing  sterilisa- 
tion.   Burge    940 

rays;    Action   of on   alcoholic  fermentation.     Be 

'  Fazi 191 

rays  :  .\pparatus  for  sterilising  fluids  by .     (P)  Von 

Recklinghausen,  and  R.V.V.  Co 976 

rays  ;  Apixiratus  for  sterilising  liquids  by : 

(P)  De  Kowalski      379.  379r 

(P)  Henri  and  others    976r 

(P)  Von    Recklinghausen,   and   R.U.V.   Co 941 

rays :     Apparatus   for  treatment  of  water  and  other 

liquids  by .     (PI  Henri  and  others  1177r 

rays;     Germicidal    power    of and    their    use    in 

breweries.    Moufang    432 

rays  ;  Prevention  of  damage  to  balloon  material  by . 

Schopper ." 356 

rays ;     Transformations   and   chemical  equilibrium   of 
water  and  hydrogen  peroxide  solutions  exposed  to 

.    Tian 114 

rays  ;    Vapour  electric  apparatus  producing .     (P) 

Hewitt,  and  Cooper-Hewitt  Electric  Co 1102 

rays:    Vulcanising  rubber  solutions  bv  means  of . 

(P)  OUvier 644 

Vnfermented  crapes  or  berries ;  Process  of  exhausting  — — . 

(P)  Monti 270 


Ungumming  silk  ;   Process  of .   (P)  Rohm  u.  Haas    |'i  1^^' 

silk  and  similar  flbres.     (P)  Buschhut«r  and  Voigt . . . .     833 

silk  or  silk  wastes.     (P)  Schmid  FrOres ■^^^-  '  '06r 

silk  and  silk  wastes ;    Bath  for .    (P)  Schraid  and 


Gross 


1152 


Unhairing  skins  and  cleaning  the  liair  or  wool ;    Process  for 

(Pj  vidal ^''^ 

process;    Action  of  lime  in' the .    Wood  and  Law  585 

Union   goods;    Application  of  sulphide  dyestuffs  to . 

Lodge   ■•■•••  -.•  ■  •  •  V  " 

goods:    Preventing  tendering  of  cotton  dyed  with  sul- 

phur  dyestuffs  in .    (P)  Act.-Ges.  f.  Aiiilmfabr.  1153 

United   Kimidom  :     Ammonia   production  in in    1915. 

Bradbury  and  Ifirsch   llj 

mercury  imixirts  and  exixirts.     I'ickering    1°^ 

Mineral  pniduction  of in   1914    ■  J*- 

Mineral  proihiction  of in  1915 657,  11S8 

Production  of  spirits  in "01 

United  Suites  ;   Beuzid  production  at  coke  plants  in . .  299 

Bill  for  protection  of  dyestufi  industry  in J7 

bromine  production •  •  •  ■  ^Pr 

Changes  in  import  duties  on  dyestuffs,  etc.,  in 885,  lOoa 

chemical  exports ^^i 

Copper  exports  from 474 

Ck)pper  production  of lono 

dyestuffs  census   niX 

Dyestuffs  permitted  in  food  products  in  the 751 

Gasoline  stiindards  in ■   i  Tkq 

Lead  smelting  practice  in  the .     Uwight 1159 

mineral  and  metdl  production 183 

Natural  gas  industry  in in  1915 1146 

Oil  shales  in  the .■  •  •  *«1 

Opportunities  for  chemical  industry  in ,  and  possible 

sources   of   failure.     Baekeland    289 

Production  of  casing-head   gasoline  in in    1915..  114B 

production  of  potash • YsS 

Production  of  secondary  metals  in in  1915 llou 

production  of  sodium  and  sodium  peroxide      Norton..  Ill 

Production  of  sulphur.  pjTites.  and  sulphuric  acid  in 1107 

Recovery  of  by-products  from  coke-ovens  in  the 9o5 

Steel  production  in in  1915 - .  ■ 893 

Summarv  of  most  important  dv;stuffs  imported  by • 

in  fiscal  year  1913—1914 1202 

Supplementary  list  of  permissible  explosives   i^^ 

Unsaturated  compounds ;    Action  of  anhydrous  aluminium 

chloride  on .    Henderson  and  GanglofT 917 

compounds;   Hvdrogenating .    (P)  Moore    478,  4<8,  749 

hydrocarbons  ;    Effect  of  aluminium  chloride  upon  the 

formation  of from  a  naphthcne  base  oil.  Egloft 

and  Moore •  •  ■  ■  1"9° 

hydrocarbons:     Manufacture   of .      (P)  Matthews 

and  others llJlr 

materials;  Reducmg .  (P)  Key,  and  Hydiogenated 

OU  Co • 852 

organic  compounds  ;  Catalyst  for  hydrogenation  of . 

(P)  Thieme  and  Geitel  93Z 

substances  ;    Hydrogenation  of .    (P)  Lessing '■J'' 

Uranium;    Extraction  of from  camotite.    Parsons  and 

others   '* 

Extraction  of from  ores.     (P)  Moore    260,  260 

minerals  in  Madagascar.     Waites     "37 

Separation  of  vanadium  from .     Turner   J*'' 

Uranyl  nitrate;    Alleged  expIosibUity  of .    MuHer 359 

-potassium  oxalates.    Colani     "^^ 

Urea;    Determination  of in  blood.     Folin  and  Denis. .  1133 

Determination  of m  urme.     Colin  and  Denis 11 

Determination  of in  urine  by  urease  method: 

Fislje                                  14" 

Van  Sis'ke  and  Cuilen ■  •  •  ■  *36 

Manufacture  of .     (P)     Badische  Anilm  und  Soda 

Paiij. 71.  141,  489r 

nitrate  ;   Use  of as  fertiliser  for  tobacco  plants.   (P) 

Badische  ."Vnilin  und  .Soda  Fabr 1"9 

-sodium    chloride-hydrogen    peroxide.      Stoltzenberg. . 

Value  of as  fertiliser.     Truninger   

Ureas  of  the  aromatic  series;    Preparation  of .    (P) 

Baver  und  Co *3«,  6o4 

of  the  naphthalene  series;    Manufacture  of .     (P) 

B.avcr  und  Co 438.4.38,438 

Phosphates  of .as  fertilisers.   (P)  Badische  Anilm  u. 

Soda  Fabr ^^ 

Urease;    Action  of  antiseptics  on .    Jaccby   . . . . 901 

Adsorption  of and  its  activity  in  insoluble  form. 

Jacohy    •■■■•■ ?"| 

Auxo-action  of  amino-acids  on .    Jacoby    ..  wi 

content  of  certam  beans,  with  special  reference  to  the 

jack  bean.    Mateer  and  Slarshall  »»» 

Intoxication    of .    Jacoby     .-■■ Jf?? 

method  for  determination  of  urea  in  urme.    Fiske i*" 

Presence  of in  various  plants.     Had  and  others..  *4S 

of  sova  bea'-s  and  its  co-enzyme.     Onodera »■" 

of  sova  beans  ;    Effects  of  various  sulistances  on . 

Onodera   •'" 

Oxidation  of in  alkaline  solution.    Behrend 


978 
1074 


Uric  acid ; 


436 


and  Zieger ■  • .-    . .        , 

Zmc  salt  of and  its  application  to  determination  ol 

uric  acid  and  phenol.     Morris •'•  •     """ 

H  2 


178 


JOURNAL- OF  THE  SOaETY  OF  CHEMICAL  INDUSTRY. 


FAQK 
rrio>  ■     V  u«t»  to  ilvurmlnation  of  Hric 

. .     Morris   866 

IVi.  in .     I'Sistrtt- 1S>6 

i)-f.  ;i bv  direct  nesslerlsa- 

"^   ■  ; USS 

IVi.r  1  in ■     Hles*'r 962 

lVt»rmin,iii.  11  .  t  t.t.il  niini.'r'n  in by  ilinjct  ness- 

kristti^m.     Kiilin  imJ  Iteuis IISS 

IVtertnlnalion  of  urra  in .     Ki>lln  and  Penis llSS 

IWWnninstKin  of  urea  in by  urease  nietliod  : 

Fiske  IJO 

V.in  Slyke  ami  I'ulleii 4So 

XTrtlcactous    pUnts:     I)e\-ortication   and   soonring  of . 

(P)  KiihUT  and  Pick   1152r 

IT-t-iat.     5<v  Bakhar. 


V 

Vaccine  cultures  and  the  like;   Preparation  of .    (P) 

\irolle 12S6r 

Vaccines;    Pnxluction  of .     (P)  Stincr 867 

Vacua;    PriHlucini;  and  maintaininB  IurIi .    (P)  RohU. .     523 

Produrtitin    or    regulation    of .     (P)  Slcmeos    und 

HaUke 101 

Vacuo<entrifugal  fibre  and  fabric  treating  machine.    (P) 

Jelferson 1 73 

Vacuum  ;  Centrifugal  apparatus  for  stepwise  pmduction  ol  a 

.    (P)  Storm 1251 

desiccator  ;    Electrically  heated .     Robertson  and 

Schmidt    1273 

dr>ets.     (P>  Allen  and  Jlitcliell  241 

dr>1ng  and  impregnating  device,  especially  for  colls  of 

tiei-trical  raacliinery  and  upi>aratus.    (P)  HafTely  et 

Cie 547 

-e\'aporator  ;  Continuously  ojierating .    (P)  Castro     954 

fliter  ;    Kotarj for  use  in  treatment  of  ores.     (P) 

Wagner 1118 

in  lamp  bulbs  and  other  articles  ;   Apparatus  for  testing 

the .     (P)  i;enenil  Klectric  Co 462 

pans  :   Circulating  device  for .     (P)  Krug.  and  Soc. 

Anon.  Etabl.  Jliiguin    702 

pans;    Facttirs  affecting  economy  in .     Kerr 190 

tubes  ;   .Al)st>rption  of  gas  by  quartz .     Willows  and 

George 897 

tubes  ;  .\t>sorptionof  gasesin and  allied  phenomena. 

Bnidetsky  and  Hodgson 607 

Valv^  ;    Reversing  — —  for  regenerators  for  combined  coke 

ovens.     (P)  Christie 918 

Vaiudic   acid:     Determination   of after   reduction   by 

metallic  silver.     Edgar      888 

Reduction  of by  bydriodic  acid.     Edgar 1259 

Vaiudio-tucgstates :    Anal)-sis  of .    Sweeney    1259 

Vanadium  ;    Alloys  of with  silicon,  copper,  nickel,  and 

silver.     Gicbelliausen  637 

-aluminium    alloys.     Schirmeister    894 

Determination  of l>y  cupferron.     Turner 558 

Determination   of in  organic  compounds.     Mertes 

and  Fleck 141 

Electrometric  titration  of .     Kellcy  and  Conant..     966 

Extraction  of— — ■  from  camotite.     Parsons  and  others      44 

Extraction  of from  ores.     (P)  Moore 260,  260 

Influence  of  - — -  on  nitrrigen  content  of  iron  and  its 

alloys.    Tchigevsky  and  Blinow 893 

lodometric  determination  of .     Ditz  and  Bardach     709 

Method    of   obtaining    precipitates    rich    in .     (P) 

Fester  423 

and  nitrogen.     Tchigevsky  and   Blinow    893 

Occurrence  of 121 

Preparation  rf  metallic .     Edson  and  McTntosh..     473 

Separation  ('f from  crude  sodium  uranate.    Barker 

and  Schlundt 175 

Separation  rif from  phosphoric  and  arsenic  acids, 

and    from    uranium.     Turner    946 

In  steel :  r)ctermination  of byelectrometrictitration, 

Keliey  and  Conant    967 

Vanadium  ;    Organic  compfiunds  of .     5Icrte»  and  Fleck     140 

oxid?  ;    Ke-iction  Ijetween  c^ibaltous  oxide  and at 

high  temperature.s.     Hedval)  837 

Vanilla  liean.'i :   Elf  •cf  of  curing  on  the  aromatic  constituents 

of .     Rabiik 1080 

Colorimetric   determination   of    vanillin   in .     Von 

Fellenberg 865 

extract.     Dean  and  .Schlotterbeck  977 

extract ;    Determination  of  vanillin  in .     Dox  and 

Plai-sancc    1234 

Vanillin  ;     Determination  of in   vanilla  extract.    Dox 

and  Plaisanc?    1234 

In  vanilla:    Colorimetric  determination  of .      Von 

Fellenberg    885 

Vaporised    llquirls  ;      Apparatus    for    separating from 

gaseous    mixtures.     (P)  Lumml* 916 

Vaporising  liquids  ;   Apparatus  fjr .   (P)  Vogt-Out  A.-fi.     920 

Vaporouji  crinstituents  frr^m  coal  gas  or  the  like  ;    Extraction 

and   recovery  of .  (P)    I^esBing     883 


t.KOR 
Valour  electric  apiwralus  producing  ultra-violet  r.iy«.     (P) 

Hewitt,  and  C,>op>r    Hewitt    Electric  Co 1102 

-reuYoving  ari«r!>t''s  'or  diyina  mcclianlsm.    (P)  Mack- 

liud  anil  oilicrs 916r 

Vap»>urs  ;    .Xiquratus  for  al>,<.)rption.  elimination,  condousn. 

tioii,  or  otlier  treatment  of .     (P)  WyUI  and 

Sllephcnl     294 

Apiviratus    for   drving imrticuiarly    in   connection 

witli  1  cuiol  and  other  st  ills.  (P)  .Mitchell  and  .Morfcy  1 103 

Apiwratus  (or  treating  liquids  with .    (P)Feld....       31 

Oomluistion   of .      (P)   McCourt,  and   Commercial 

LalHitJitories,  Ltd 025 

Device  f.ir  discharge  of  electricity  tlmmgh .     (P) 

General   Electric  Co 608 

is.suing  fn>ni  condensers;    .\pparatus  for  cooling . 

(P)  Fahl  1145 

and  liquids  ;  Process  and  apparatus  for  ensuring  contact 

of .     (P)  Croizat  591 

at  low  pressures  ;    Electric  arc  in .    Darrah 34 

saturated  ;    Relation  between  teniperatiire  and  pressure 

of .     Kubierscliky 953 

Separation  of  stisi^nded  particles  from by  centrl- 

fug;ll     action.     (DAichcr     523 

Varnjsh  analysis  and  varnish  control.     .Senton  and  Sawyer     746 

Colorimetric  dcte<tion  o!   manganese  in .     Sacher     972 

comiH)sition  ;     .Miinufacture   of   waterproof .      (P) 

Ilollinljeck  ami  Horn 934 

Composition  for  removing .    (P)  HIackmore 747 

Drying  rooms  for .    (P)  Reliance  Drying  Rojm  Co.     933 

Errors  in  the  determination  of  the  aciil  values  of — -^. 

Ware  and  t'hristnian 1225 

Light-transforming .       (P)    Hewitt,    and    Cooper- 
Hewitt    Electric  Co 898,  898,  898,  89S 

Manufacture  of : 

(P)  Goldsmith 934 

(P)  (iruter  in26r 

(I')  Terrisse,  and  Indestrui'tible  Paint  Co 57 

Manufacture    of from    oil-soluble    phenol-aldehyde 

resins.     (P)  Berend    12B7r 

Manufactun;    of from    semi-drying    oils,    such    as 

nmrine  animal  oils.     (P)  Girzik   130 

pniducts ;     Molecular    weights   of .       Seaton    and 

Sawyer    746 

resins  ;     l.iehermann-Storch    colour   reactions  of . 

Jameson 1071 

resins:   Sohibilitv  of in  naphthenic  acid.     Radclitfe 

and   Pollitt 697 

with  a  basis  of  cellulose  esters.   (P)  Clement  and  Rivi^r-*  1164 

Varrentrapij's  reaction  ;    .Applications  of in  the  fat  and 

soap  industry.     Sdirauth  428 

Vaterite  ;    Characters  of .     Johnston  and  others   ....     735 

Vegetable  librons  materials  ;  Extraction  of  cellulose  or  paper 


(P)  Wahl,  and 


1009 


pnip  from  .     (P)  R;iitt 

food  prod\icts  :   Preparation  of  dry 

WalU-Henius  Researcil  Laboratory 050 

ivory    meid :     Composition,    digestibility,   and    feeding 

value  of .     Beals  and  Lindsay  1269 

materials  :      Drying .     (P)  Bruno     125.3 

materials;    Fluorine  in .     Gautier  and  Clausraann     271 

materials;    Treatment  of -to  recover  their  values. 

(P)  JLarsden 250 

matter  ;    Production  of  material  capable  of  being  spun 

and  woven  from .    (P)  Van  Diggelcn 108 

matter;    Threc-cvlinder  nulls  for  pressing  juice  from 

fibnius .       (P)  Xicolin    900r 

milk  and   its  derivatives;     Manufacture  of .     (P) 

.Melhuish     378r,  554r 

oils.     .SVe  under  Oils,  Fatty. 

substances;     Apparatus    for    extracting    soluble    con- 
stituents from .  (P)  Kaminskiand  Niederhauser       31 

substances ;     Drying .      (P)   .Andersen    609 

substances;     Re(overing   the    vohitiie   constituents  of 

.     (P)  Freeman,  and  Hydrolose  Process  Cor- 

iwration    303r 

Vegetables;      -Apparatus    for    dehvdrating .        (P)  Air 

Utilities  Co 903 

Preservation    of .     (P)  Kapadia        903 

Ventilating  :    .Apparatus  for .     (P)  Marlow,  and  Pulso- 

meter  Engineering  Co 1096 

Veronal.     .SVe  Diethylbarbituric  acid. 

Vessels,  firepniof :  Manufactareof .  (P)  Knoeflerund  Co.  255r 

Vicia  fatut  seeds;  Amylase  content  of .     Elagovescht- 

schenski    66 

Vlcine  ;    Constitution  of .     Levcne  and  Senior   943 

Vinasse  ;     Filter   for  dehydrating .      (P)  Schmidt  und 

Blccher 243 

Vinegar;    Manufacture  of .    (P)  Boulard  136r 

manufa<ture  •    Report  on .     Hayduck    702 

Use  of  the  iodic  acid-starch  reaciiun  in  the  control  of 

.     Jeanpr(?tre 1171 

wood-;     ('on<lensation   of in   Japan.     Mimura     ..     246 

Viniflcation    in    a    sulphurous    medium    with    and    without 

selected  ferments.     Dalmasso  and  ,Sutto   134 

Vinyl  bromide  ;  f'onveision  of into  bromide  of  crythrene- 

caoutchouc.     Ostromyslenski  369 

Vinyldlacetoneamine  and   its  salts;     Manufacture  of . 

(P)  King  and  others 1235 


SUBJECT  INDEX. 


179 


PAGE 

Vinyl  esters  :  Kioqu'^rs  fnini  polymerisation  products  of . 

(P)  Chein.-Fabr.  (iriesheim-ElelctrDn   698 

Viscometers ;    I'ompiirison  of  tlie  Redwood    and    Ostnuld 

.     S;iyill  and  (.'ox 151 

Viscose;    Maniifactiirc  o(  a  plastic  composition  from . 

<P»  Taylor  ■»20 

Manufacture  of  threads  from .     (P)  Verliavc   250 

Preimration  of  lustrous  threads,  ribbons,  film-,  or  slirets 

from .    (P)  Verein.  Glanistclf-Fabrilten 171 

Treatment  of  — —  : 

(P)  .Soc.  Anon.  Fran?.  Kodak J97r 

(P)  Steimmig 1152r 

Viscosity  of  aqueous  solutions.     Uousfield   ^,.,,     110 

of  beeswax  and  its  adult*-rants.     Fabris 122-4 

of  Iluitis  ;   ApiwiRit  us  for  measuring  the .     (P)  Car- 

micliael  and  others    982 

measurement ;    Sources  oi  error  in .    Bingham  and 

others    277 

of  nitric  acid  solutions.     Bousfield  110 

of  oils  in  the  Rethvood  and  Ostwald  viscometers.   Savill 

and  Cox 151 

of  iKiper  stock  ;    Meclutnism  for  determining  the . 

(P)  Webb 1215 

of  a  thermolised  paraffin  base  oil.     Egloff  and  Moore , .     957 
of  very  viscous  substances  ;    Method  of  measuring  the 

.     Fcild 1237 

Visits  to   works    81 4 

Vitamines.     Btinittau    324 

.\rt  of  obtaining .    (P)  Funk,  and  Boehringer  nnd 

Sohne    66r 

from  brewers'  veast ;   PreiKinition  of  solid  combinations 

of .     "(P)  Seidell   653 

Chemical  nature  of .     M'illiaras     942 

Chemical  nature  of .     Isomerism  in  natural  anti- 

neuritic  substances.    Williams  and  Seidell 1130 

Chemistry  c  f  the .     WiUuiras    1081 

in  margarine  and  butter.    De  Ruiter 1232 

Vitis  riparla  se?d3  ;    Fatty  oil  of .     Beal  and  Beebe  ..     126 

Vitreonsbodies;  >Lanufactureof .  (P)  General  Electric  Co.     965 

substances:    Manufacture  of  refractory .    (P)  Sand  310r 

Vitrified  surfaces  ;    Decorating .     (P)  Hasburg 310 

Voids  in  mineral  aggregates  for  road  construction  ;    Deter- 

mlnat  ion  of 179 

Volatile  comptsition  suitable  as  fuel  for  explosion-engines; 

Preparation  of  a  stable .     (P)  Gulick   828r 

constitu-?ntsof  wood  and  vegetable  substances ;  Recover- 
ing the .    (P)  Freeman,  and  Hydrolose  Process 

Corporation    303r 

organic    compounds    formed    in    the    manufacture    of 

sulphite-ccllnl"se.     Kertcs?. 1214 

products:    Separation  of from  solid  carbonaceous 

material.     (P)  Del  Monte  y  Aldama,  and  Oil  and 

Carbon  Products.  Ltd 1006 

solvents  diluted  with  air  or  other  gases  :     Recovery  of 

.     (P)  Friscber   681 

substances  from  coals,  shales,  lignites,  etc. ;  Extraction 
and  refining  of .  (P)  Bussev,  and  Coal  By- 
products Co 919 

Volatilisation:    Extraction  by of  substances  liable  to 

decorapo>itioti   by  heat.     (P)  Landrin    1131 

Volatilising  metals  ;    Process  of ,    (P)  Clawson   930 

ores;    Process  of .    (P)  Clawson 315 

Volcanic    rocks ;     Treatment   of ,       (P)  Massaciu   and 

Neumann   1218 

Volutin  corpuscles  of  the  yeast  cell.    Henneterg   268 

Vulcanisabie  composition  of  matter  ;  Preparation  of  a . 

(P)  Campbell 531r 

materials:    Process  of  treating .     (P)  Bierer,  and 

Boston  Woven  Hose  and  Rubber  Co 644 

Vulcanisation    of   caoutchouc :     Chemical   investigation    of 

.    Harries 747 

of    caoutchouc:     Chemical    investigation    of and 

possibility  of  its  reg='neration  from  the  vulcanised 

product.     Harries  and  Fonrobert, 1027 

of  caoutchouc  by  means  of  halogen  compounds.     Ostro- 

myslenski 370 

of  caoutchouc  by  means  of  molecular  oxygen,  ozone, 

or  organic  ozonides.    Ostromyslenski 370 

of   caoutchouc    by   nitro-compounds   without   sulphur. 

Ostromyslenski   59 

of  caoutchouc  by  peroxides  or  per -acids  without  sulphur. 

Ostromyslenski    59 

of  caoutchouc  by  means  of  sulphur,  trinitrobenzene,  or 

benzoyl  peroxide:    Cold .      Ostromyslenski..     369 

of  caoutchouc  :    Mechanism  of  the Ostromyslenski      59 

of  caoutchouc  ;    Mechanism   of    action  (>f  amines  and 

metallic   oxides   on .     Ostrrmyslenski    370 

catalysts.     Ditmar 643 

experiments.     EJfect  of  mixing  diifcrent  raw  rubbers. 

Fjiton    264 

experiments  on  plantation   Para   rut  ter.    Eaton  and 

Gr.intham 263,  371 

experiments    on    phantation    Para    rubber.     Cau.se    of 

variability  nnd  some  contributory  factors.    Eaton 

and  Grantham    715 

of  gum-resins.    Hutin     1027 

Mechanism  of ,    Ostromyslenski      370 
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Vulcanisation — cont. 

Nitrogen  c(/ntent  of  rubber  and  its  riilation  to  rate  of 

,     Eaton  and  Grantham 726 

Rate  of and  rate  of  output  of  vulcanise<l  rubber. 

Kratz    643 

Relation  of  nitrogen  content  of  rubber  to  rate  of . 

Grantham 264 

of  rubber : 

(P)  Murdoek,  and  Rubber  Regenerating  Co.  ,.  1267 

(P)  Price    60 

of  rubber  or  analogous  substances ;    Accelerating  the 

.    (P)  Peachey     610r,  1226 

of  rubber :    Fimction  of  litharge   in,  and  influence  of 

resinous  constituents  on .     Stevens 874 

of  rubber,  rubber-like  or  similar  materials.    (P)  Murrill, 

and  Revere  Rubber  Co 264 

of  rubber  solutions  by  means  of  ultra-violet  rays.    (P) 

Olivier 644 

of  rubber :    Substances  which  facilitate .     Ditmar    643 

of  rubber  sutwtitutes,  etc.     (P)  Bourn   1267 

of    niblier :     Theory    of    cold .       lliurichsen    and 

Kindscher 934 

of  s\-nthetic  caoutchoucs.    Ostromyslenski    .58 

tests  in   Ceylon    1226 

tests;     Rubber .     Stevens     1142 

Vulcanised  articles:  Manufacture  of .     (P)  Price,  and 

Rubber  Regenerating  Co 130 

articles  from  plastic  material,  such  as  rubber :    Pro- 
duction   of .     (P)  Rubber    Regenerating    Co. 

429r,  1124r 
pla.stic  articles;    Production  of .      (P)  Price,  and 

Rubber    Regenerating    Co 130 

rubber    waste :     Apparatus    for   reclaiming .      (P) 

He'ler,  and  Moore  .Architectural  and  Engineering  Co,     60r 

Vulcanising  agant  ;    M;mufacture  of  a <P)  Rodier,.      131 

process.    (P)  Murrill,  and  Morgan  and  Wright 699 
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Wallerstein  process  of  rendering  beers  chill-proof.     Petit. ,  1170 

WaUs ;    Coatiugs  for .     (P)  Church      973,  973 

War  materia! ;  Defence  of  the  Realm  regulation  in  regard  to 
inventions,  processes  of  manufacture,  etc.,  relating 

to 983 

material :     Trading    in 492,  892,  1262 

Trade  after  the .     Appointment  of  Committee  to 

consider  commercial  and  industrial  policy   909 

Washer-scrubbers  for  purification  of  gas.    (P)  Hanappe.,   1005 

Washers  ;    Mineral .    (P)  France         883r 

Washing  agents  ;    Preparation  of .    (P)  Kaufmann  und 

Co.,  and  Mandelbaum 187 

apparatus  tor  gas.     (P)  Pooley  and  Fiddes 168 

baths  ;  Preventing  flocculation  of  calcium  soaps  in . 

(P)  Bayer  und  Co 1153 

beeswax  and  the  like.    (P)  SaLimon    932 

coal  or  the  like  ;    Apparatus  for .    (P)  Grange  Iron 

Co.,  and  Hoyle 1209 

coal  and  other  minerals.    (P)  Habets  and  France 957 

coal   and   other   minerals;     Apparatus  for — — .      (P) 

Habets  and  France   957,  1100 

compounds : 

<P)  Booker 609 

(P)  Freestone,  and  W.  ,t  F.  Walker,  Ltd lC25r 

gasss  :    Method  and  apparatus  for .     (P)  Brassert 

and  Bacon 462 

machines  ; 

(P)  KLauder-Weldon  D.veing  Machine  Co.,  and 

Benosch    466r 

(P)  Milnes,  and  Simplex  Patent  Dyeing  itachine 

Co 1216 

machines  for  yam.   (P)  Schbimpf,  and  Xiederlahnsteiuer 

Maschinenfabr 888r 

precipitates  for  peptisation.    Holmes  and  Rindfusz 870 

preparations  containing  soap  ;    Determination  of  avail- 
able oxvgen  in .    Griin  and  Jungmann 609 

pulp  tor  beer  filters  and  the  like  :  Apparatus  for . 

<P)  Barber 270 

pulp;    Machines  foi .     (PI  Chew  and  Jennings..     :)03 

smok.i  and  fimies  from  furnace  or  boiler  flues  ;    Means 

for .    (PI  Shaw-  and  LowTison  681 

wool  and  other  fibrous  materials:    Machines  for — ■ — . 

(P)  Whitaker 961 

wool  and  other  textile   fibres  and  textile  or  other 

materials:    Machines  for .     (P)  Petri-  ..   172,  1/2, 

532,  734r 

Waste  heat  of  gas-retort  furnaces  ;    Utilisation  of  the , 

(P)  Mieddelmann  und  Sohn , . .  1147 

heatofkihis;    Utilising .     (P)  Edison .,     294 

heat  from  open-hearth  furnaces;    Utilising .     (P) 

Snyder    10-2 

liquids";    Apparatus  for  treating .    (P)  Irwin 379r 

liquor  from  potash  works;    Manufacture  of  fertilisers 

from .   (P)  Kaliwerke  Grossherzog  von  Sachsen 

A.-G..  and  Hepke    •     857 

liquors    containing    organic    matter:      Production    of 

methvl  alcohol  and  other  compounds  from , 

(P)  White 1106 
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liquors;    E\T»poratk>n  o( .     (P)  MUrbe   1106 

liatKirs ;   PtvHluctkiu  ol  metlMuv  or  hydrogen  (roiu . 

<P)  KfssfiKT  ■»88 

liquurs    Iruiu    pulp    Dulb ;     Treatment    of .     (P) 

Kinnuin -, ^OlOr 

lyes;     Uquiil    Sweetish    rvsin    troiu    wood    pulp • 

Ixirrnii ,•  •  ■  •   H6S 

Ives  tiuiu  potash  inilustrv  ;    Removal  of  sulptiates  from 

■      .     Hof 1258 

l>-esfromsul|'h''e«>«dp>'lpproi-css;  Seutnillsationsud 

fermentation  of .     Oman    172 

maleri-ils ;     Extnictkin    and    rv-wvery    of   loading    in- 
gredients fn>m .     (P)   Beisenheri 5»6 

muuidiwl;  Preparationoffertiiiserfrom .  Turrcntine       01 

pro.iucls  of  animal  carv-ases.  etc. ;    Method  of  treating 

.     tP)  S>mmermeyer 435 

pnnlucts    from    manufacture    of    starch     rum    maize ; 

l'tiUsin£ .     (P)  Sage    8o8 

products  in  the  soap,  stearlne,  and  fatty  a 'id  industry  ; 

Treatment    of Keutgen     186 

»-ater    fivm    oil    factories;     Treatment    of ■     (P) 

Hansen    «««.  1025' 

waters :     Apparatus  for  biological  treatment  of  trade 

and  domestic .       (P)    I^vy    67 

waters;    Apiwratus  for  clarifying .    (P)  Schilling. .   942r 

waters  wntauiing  fats  and  so;tps  ;   Treatment  of . 

(P)  S)c.  d'Exploit.  Proc.  K\-ap.  Syst*me  l*rache  et 

Bouillon    67 

waters  from  imtato  starch  factories ;    Noxious  action 

and  purification  of ■     Halnii 1126 

Wastes  ;    Kecowry  of  metals  from  tinning.  gal>-auising  and 

like .     (P)  Kothberg    851r 

tanner%- ;  .A.cti>-»ted-slndge  process  in  treatment  of . 

Eddv  and   Kales 905 

trade  ;    Process  for  purifying .    (P)  Barber o55 

Water  in  adsorption  cumpounds;  Mobility  of .  Rakovski      45 

in  alcuhcl ;    Determinat  ion  of  very  small  quantities  of 

bv  the  critical  solution  temperature.     Kodt..     9S8 

Alkaline  —^  from  East  Mongolia.     Suzuki 962 

analysis ;     Comparison  of   permanganate   methods   for 

determination  of  required  oxygen  in .     Sachs     705 

Analysis  of  mineral by  volumetric  methods.  Jen?en  1032 

\pnaratus  for  adding  chemical  reagents  to .     (P) 

"  BeU     325.  326 

Apparatus  for  cooling .     (P)  Heenan  and  Froude, 

Ltd..  and  Walker 294 

.\pparatus  for  distillation  of .     (P)  Sue.  d'Exploit. 

Proc.  Evap.  Systme  Prache  et  Bouillon  67 

.Apparatus  for  purifvine .   (P)  Clanssen    486 

Apparatus  for  snfteninK,  sterili.'ing,  and  otherwise  treat- 
ing   .    (P)  Magrath  1032r 

Apparatus  for  sterilising (P)  Burgess 1233 

Apparatus  for  supplying  chemical  or  like  solutions  to 

.     (P)  Taylor  and  Whyte    325 

Apparatus   for  treatment  of by   ultraviolet  rays. 

(P)  Henri  and  others    1177r 

-bearing  strata  ;   Freezing in  boring  operations,  etc. 

(P)  Xotzny    822 

brewing  :    Biological  examination   of .     Behaviour 

of  organisms  of  the  ^rae   water  to   worts  from 

different  breweries.     Will 376 

for   brewing  and   malting   purposes;     Improving . 

(P)  Jalowetz  and  others   4:13r 

CVjagulant  for  filtering .     (P)  Block   486 

in  coal;    Some  properties  of .    Porter  and  Ralston     951 

-colours;     Preparation    of .         (P)  Fresenius   and 

Zimmer 1257 

conductivity-;   Preparation  of .     Kendall 1259 

containing  iron  in  organic  combination  ;     Purification 

of .    (P)  Stadtgemeinde    Breslau,  and    Wagen- 

knecht    1176 

containing    mineral    salts:     Purification    of .     (P) 

Miiiuer,  and   Reisert  Automatic  Water  Purifying 

Co 1177r 

Control  of  purification  of with  hypochlorite,  after 

elimination  of  active  chlorine  by  sodium  thiosul- 

phate.     GoLse    862 

Det«nnlnation   of   hardness   in lm\-ing   regard    to 

presence  of  alkali  r^rlK»nates.     Mayer   272 

Determination  of  hydrogen  sulphide  in Winkler  1176 

Determination  of  oxygen  in by  Winkler's  method. 

Bruhns   1 38 

Determination  of  small  amounts  of in   ether  for 

amesthesia.     .^(a■linckrodt   and    All 1081 

Determination  of  t^ital  hardness  of by  means  of 

prjtas«ium  palmitate.     Tilgner      976 

lievices  for  the  moclianiral  purification  or  straining  of 

.     (P)  Bracket!,  and    Brackett  and   Co 7.12 

distilled;    Relations  of  pbnts  t/> Merrill  610 

drinking;     Preparation    of    a    filter-mi.terial    for 

(PI  Schuler    435 

drinking;     .Sterili.satian    of without    the    upe    of 

chemicals.     (P)  Linden  1129 

drinking:      Sterilising by     sodium     hypochlorite. 

Ferrand 485 

Effect  of  disrtfdved  substances  on  the  veloc  ty  of  crystal- 
lisation of .    Walt<in  and  Brarin 387 

Electrrlrtic     cells     for     dfcomiwsitioii     of .     (P) 

Churchill  »nd  f>>  .  and  fJeeraerd , 1162 

Elimination    of    manganese    and    iron   (K4Q .     (P) 
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"  feed^*; "  Filters  for .    (P»  Watsou  and  Billetop 941 

feed-;   Heaters  or  evaporators  for .     (P.I  Magoolag- 

han    ■. :   460r 

fec<l- ■     Treatment    of to    prevent    corrosion    and 

incrustation  in  cteam  generators  and  the  like.     (P) 

Laraque    ; 941 

Field  method  for  determining  dissolved  oxygen  in . 

Miller ■**' 

Field-sterilisation  of with  hy|x-chloritc.     Peimu..     801 

Filter  for ;  „ 

(P)  Rankin    86S 

J i>\  St^vgnsou d51 

in  lUters;  Adding  reagent  to .   (P)  Taylor  and  Whyte     S78 

higher  alcohols,  and  salts;    Equilibria  in  the  systems 

.     Frtmkforter  and  Temple   '1 

and  hydrogen  peroxide  solutions  ex|iose<l  to  ultra- 
violet light  ;  Transformations  ami  chemical  equilib- 
rium   of .     Tian 114 

Improvements    In    the    mechanical    nitration    of .     _^ 

Flenung    \'  'j  •    '     "'" 

Indicators    for   determination    of   temporary    liardness 

in .     Norton  and   Knowles    614 

Influence  ol  algie  in  sand  tUters  ;ised  in  puriflcation  cf 

.     Dicnert  and    tlizolme    940 

Influence  of on  bacterial  activities  of  soil.     Ureaves 

and  Carter ■   1072 

Leaching  action  of on  the  nitrogen  and  minerol 

constituents  of  leaves.     Andre    267 

Liability  of ^to  attack  reservoirs  and  mains.    TIU- 

mans ,■••,'".*■     ^^^ 

mains ;    Regulating  and  proportioning  the  Iced  of  dry 

or  granular  chemicals  in .     (P)  Kiiri  and  Wood  123:) 

Means  for  softening .     (P)  Buchner   68r 

and  oil ;    Separation  of .     (P)  Noniienbrucli,  and 

l)c  Iji  Verifue  Machine  Co 344 

from     pHroleum-bearing    strata ;      Determination     of 

iodine  and  bromine  in  saline .     Popa 862 

potable:    Change  of  composition  of on  treatment 

with  hypochlorite  :    detection  of  such  treatment. 

(ruillau'inin  and  Vienne  66 

for  the    preparation   of  s.>ilvarsan  solutions;    Testing 

distilled .     Tillmans  and  Mildner   327 

Pressure-filter  for .  (P)  Reisert,  and  Reisert  Auto- 
matic Water  Purifying  Co 190 

Process  of  obtaining  sterilised  and  distilled .    (P) 

i'nderwood,  and  American  Sterilizer  Co 753 

Purifiration  of : 

(P)  Candy    941 

(P)  Heckman 3i9 

(PI  Hoover    1079 

(P)  Kolb,  and  Permutit  Co 963 

(P)  Kriegsheim,  and  Permutit  Co 941,  lOSOr 

(P)  Oscroft 1032 

Puriflcation  and  clarification  of  — . — .     (P)  Linden    . .    7S3r 

Purification,  dariflcation.  and  sterilisation  of .     (P) 

Neel 1032r 

Purification  of bv  filtration  tlirough  porous  walls. 

(P)  Michel    67 

puriflcation  ;  Preparation  of  base-excluinglns  substances 

for .     (P)  Water  Softeners  (France),  Ltd 1129 

purifier;    .\utomatic  electric .    (P)  Erickson 1233r 

-purifying  apparatus : 

(P)  Newman,  and  Scaife  and  Sons  Co 1079 

(P)  Van  \loten 1079 

Purifying for  manufacture  of  ice.     (P)  Block 651 

Rapid   removal  of  dissolved  oxygen   from .      (P) 

Permutit  .\.-t; 435 

Regulating  and  proportioning  the  feed  of  chemicals  to 

.     (P)  Eari  and  Wood    1233 

Relation  between  electrical  condiittivity  and  hardness 

of .     Kay  and  Nawlands   445 

Removing   ga.scs   absorbed   in .     (PI  HUlsmeyer. .     435 

-resisting  material.  (P)  Superphnsi)hatfal)r.  Nordenliam 

A.-ti 180 

river- :  Detection  of  magnesia  derived  from  waste  liquor 

of  ixitash  industry  in .     Pfeiffer 434 

sea- :     ALtlseptica  from 194 

flea- ;    Bromide-ions  in .     Winkler   421 

sea-;  Deterniiuiiticr  of  carbon  dioxide  in by  tltra- 

tiim.     Morwnlis  :in(l  Fuller 272 

sea- ;  Ett'jcluia'Mitiuc  of  alkali  to on  the  hydrogen 

ion  concentration.     Haas  1129 

sea- ;    Extraction  of  salt  from ■.    (P)  Basset 1218 

»«a-;    Extracting  salts  from .    (P)Lalljeo..     690,  1016r 

sea-;   Heaters  or  evaporators  for .  (P)  Magcolaghan  460r 

sea- ;    Iodide  and  iodate  content  of .     Winkler  . .     705 

sea- ;  Use  of  solutions  of  borax  and  Ixiric  acid  in  col,»ri- 
metric  determination  of  copcentration  of  hydrogen 

Ions    in .     Palitzsch     1035 

Separation  of from  air  or  steam  and  the  like.     (P) 

Mortimer    953 

Simple  test  for  /(.  gporogenet  In Weinzirl 136 

soapy  :     Decomposition   of .      (P)  Soc.   d'Kxploit. 

Proc.  Evap.  SystSme  Prache  et  Bouillon 67 

Softening  of .    (P)  Gans,  and  Ricdel  A.-0 1032r 

softening;     .\pparatus    for    adding    reagent*    in . 

(P)  Hlnman  and  Robey  651r 

Softening  and  purifying .  (P)  Massaciu  and  Neu- 
mann    1233 

-softening  and  purifying  apparatus.     (P)  Paterson . . . .     862 

Specific  electrical  conductivity  of  pure in  equilibrium- 

with  atmospheric  carbon  dioxide.    Kendall 926 
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Water — cont. 

SttriUsiition  of .    (P)  BurKt-ss  1233 

Stcrilisiitiun  of in  breweries  l<y  ultr.v-violet  rays. 

MoufiiiiK 132 

sterilis;ition  ;    Ettect  of  stability  of  dilute  solutions  of 

hyiHiclilorites  on  their  use  in .     Vnllery 378 

supplies  :    Detection  of  free  elilorine  in  town .     l.e 

Koy     378,  976 

Supply  and  distribution  of  air  in  closed  apparatus  for 

removing  iror  from .    (P)  Kannenberg 196 

supply  of  Tliann  ;   Installation  tor  treating  tlie with 

bleaching  powder  li(|uc»r      Croslieintz    325 

swinindug  pools  ;   Chemical  puriRcatioa  of .    H.dse 

and  Aiiuilar 1078 

Theory  and  practice  in  the  ttltration  of .    Clemence    650 

treated    with    sodium    liyiwchlorlte :     Rendering 
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Treatment  of .     (P)  Menzies     1079 
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Magrath    1079 

Triple  purification  still  for .    (P)  Moore  and  others  1270    | 

Use  of  ammonia  in  the  chlorination  of .     Race..     904 

Use  of  gaseous  chlorine  for  sterilising .     Zarakow 
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Klectrically    indicating    the    presence    of    saline. 

alfciline.    or   acid    impurities    in    feed. .       (P) 

Crockiitt.    and    Bromeli    Patents   Co 

vapour,  nitrtius  oxide,  and  air:    Determination  of 

in  mixtures.     liunell  and  Jones 

wasti,    from    oil    factories;     Treatment   of .    (P) 

Hansen    898.  1025r 

in  wells  ;   Apparatus  for  removing  iron  from .    (P) 

Zollner    196 

in  worts,  sugar  solutions,  barley,  hops,  malt  conibs,  and 

yeast:      Determination     of by     the     carbide 

method.     Windisch  and  CLiubitz   482 

Water-glass.     Pukall  598 

glazes.     Berge  927 

Water-melon  seeds  from  the  Sudan  :   Fatty  oil  from ■  . .  1024 

Waterproof  board  ;    Manufacture  of .     (P)  Clapp,  and 

Hide-Ite  Leather  Co 734 

cement:    Manufactura  of .     (P)  Giese    1111 
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of .     (P)  Dickert    . . ." 643 
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.     (P)  Skogliiud    1111 

porous  material :    Flexible  and .     (P)  Barber  ....     266 

sizing  of  wooden  articles.    (P)  Griinewald 1164 
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berk  and  Horn 934 
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Waterproofing   composition   for   fabrics :     Non-inflammable 

.    (P)  Persons 1257 

composition  for  porous  stone,  etc.     (P)  Von  der  Heide  542r 

of  fabrics.   (P)  Vincent  and  Pluszeski 1107 

fibrous  materials.   (P)  Carter,  and  Newton  Co 1257 

material :    Method  of  heating and  supplying  it  to 

l«per.    (P)  Wyman  and  Bird  250 

material  for  iiaper  ;    Method  of  heating .     (P)  Bird  S33r 

porous  materials  ;    Process  for .     (P)  Magnin  ....     610 

soles  of  footwear.    (P)  St.  Armande    1057,  1124 

Waters  carrying  colloids.    Relative  stabilities  of  polluted 

.     I.ederer 861 

distilled:    .Alteration  in  colour  of .     Guyot 196 

natural :    Determination  of  calcium  and  magnesium  in 

.    Kay  and  Newlands 447 

natural :   Determination  of  carbonic  acid,  combined  and 

free,   in .     Johnston    705 

natural :    Determination  of  the  hardness  of .     Kay 

and  Newlands 445 

from    potato    starch    factories ;     Noxious    action    and 

purification  of  waste .     Halmi  1126 

Process  for  obtaining  p*.>tassivmi  chloride  from  certain 

(P)  Wrinkle  and  Wattsrson     839 

wash  :    .Apparatus  for  treating  coal  and  like .     (P) 

Hargreaves  and  others   526 

waste  ;   .Apparatus  for  biological  treatment  of  trade  and 

domestic .     (P)  Li5vv 67 

waste;     Apparatus    for    clarifying .     (P)  Schilling  942r 

waste;    Treatment  of containing  tats  and  soaps. 

(P)  Soc.  d'Exploit.  Proc.  Evap.  Svst«me  Prache  et 

Bouillon     67 

Wattle  bark  extract  industry  in  South  Africa    1 165 

black  ;   Tannin  content  of  bark  of .    Briinnich  and 

JeHeris    1124 

Wax  ;    Bees .     See  under  Beeswax. 

frjm  Cennothus  relutinus  (snow  brush).     Scalione  and 

Blakemore   699 

from   esparto    grass.     Budde    401 

Montan .    Grun  and  Ulbricht  917 

sugar  cane  :    Bleaching .     (P)  Salamon   609 

System  for  sweating .     (P)  Murphv   642 

wool-;    .Analysis  of .    Richardson  and  Bracewell. .  160 

Waxes:    Analysis  of .     Richardson  and  Bracewell 160 

Wear-withstanding  coat  on  iron  and  steel:     Production   cf 

.    (P)  Eckliardt  123 


PAQI 

Weatherproofing   comixisition    for   porous   stone,   etc.    (P) 

Von  der  Hcids   5*2r 

Weather-resistant    composition   for   fibrous    materials.    (P) 

Church,  and  Barrett  Manufacturing  Co 542 

Wce.ls  ;    .Arsenic  comiwunds  applied  as  a  spray  for . 

MoGeorge lOS 

Wehiuit  ami  anode  effects.     Oesterheld  and  Brunncr 428 

Weighting:     Protective    treatment    of    silk    for .    (P) 

Schadd  und  Korteling     11"' 

of  silk  : 

Aumann   9J;2 

(P)  Schadd  und  Korteling 590 

(P)  (iebr.  Schmid    174,  357r.  596,  631r,  HilOr 

(P)  Schmiil  and  Gros<    961r 

of  silk:  Present  position  of  theories  of .     Heermann     924 

of  silk  ;  Tin  phosphate .     Ley 303 

Welding;    Alloy  for  arc .    (P)  Wilson  and  Rodgers 849 

aluminium  articles:  Composition  for •  (P)  Weather-    

ford 970 

Electric :  

(P)  Wilson  1223r 

(P)  Wilson  and  Rodgers 849 

Electric and    apparatus    therefor.        (P)    General 

Electric  Co ■*"» 

Flux  for .  (P)  Phelps  and  Richardson 1118 

metals  ;    Process  of .    (P)  Wohlrab    54 

Western  Australia  :   Commercial  utilisation  of  the  grass  tree 

(Xanthonfinea)   and    zamia    (Marrominia)    in . 

Rowley 290.  680 

Whale  blubber  :   Process  for  extracting  oil  from : 

(P)  Fossheim „°?» 

(P)  Myrens  Verksted  A./S 932r 

oil.     See  under  Oils,  Fatty. 

Wheat;    Determination  of  the  amino  acids  of by  the 

Van  Slvke   method.     Grindley  and   Slater    6S 

flour;  Conditions  which  affect  the  activity  of  proteolytic 

enzymes  in .     Swanson  and  Tague 64» 

flour;    Constitution  of  proteins  of and  its  relation 

to  baking  strengtli.     Blish ■.■ .     485 

flour;    Determination  of  strength  and  baking  qualitiei 

(,f .     Bailey   ^oS 

Prohibition  of  use  of ^in  manufacture  of  beer,  etc.  1268 

rolled;     Determination  of  the  amlno-acids  of by 

the  Van  Slyke  method.     Grindley  and  Slater 65 

starch  industry  :    New  methods  in  the .     Goldbeck  1169 

Treatment  of  ^^.     (P)  Watson,  and  Woodlands,  Ltd.  904r 
Wheatstone  bridge  ;   Apparatus  for  measuring  automatically 
the  composition  of  gases  or  gaseous  mixtures  by 

means    of    a .     (P)  Heinicke    560 

Whey;    Extraction  of  lactose  from .    (P)  Dietrich 1229 

Whisky  distilleries  taken  over  by  the  Government 269 

Preparation  of  worts  for  the  manufacture  of .     (P) 

Audouin 


Briinnich 


'■  White  gum  "  bark ;    Tannin  content  of  - 

and  Jefferis  

White    lead    chambers;     Method   of   emptying . 

Farbwerke  A.-G 

pigment :     Production   of  a .      (P)   Hannay, 

Deutsche   Felsen-Oel-Ges 

Production  of ; 

(P)  Bevilacqua    V  '  v  >." 

(P)  Sharpe.  and  British  and  Colonial  Lead  Co. 

(P)  White  and  Patterson 

Tagliani  and  Arosio 
Ueno 


(P> 
and 


White  prints  on  indigo-dyed  goods. 
Wijs'  iodine  solution  ;  Preparation  of 

Window  glass.     Andrews  

Wine  ;   Apparatus  for  continuous  direct  rectification  of . 

(P)  Gazagne j  ■••;.■«•  V- ' ' 

Apparatus  for  continuous  distillation  and  rectification 

of .    (P)  Bart)et  et  FUs  et  Cie 

Approximate  determination  of  the  sugar  content  of . 

Pritzker ■ .'  v  ■,.■ '     r. 

containing  free  sulphuric  acid.     Baragiola  and  SchuppU 
Detection  of  artificial  colouring  matters  in  — — .     Kreis 

Detection  of  citric  acid  in .     Baier  and  Neumann 

Detection  of  small   quantities  of  oxalic  acid  in . 

Kreis  and  Baragiola    ■ .  •  ■ • 

Determination  of  tartaric  acid  in .    Hartmann  ana 

others 

Determination  of  tartaric  acid  and  calcium  and  potassium 

tartrates  in .     Kunz v,-,- 

elderberry  ;  Manufacture  and  properties  of -— :■     -^laue 

Electrical  process  for  ageing  of .      (P)  Henrj   04. 

Formation   of   acetaldehyde   in ''"""^   and   after 

fermentation.     MiUler-Thurgau  and  Osterwalder. . 
Influence  of  partial  deacidiflcation  and  of  temperature 

on  the  decomposition  of  the  acids  of Muuer- 

Thurgau   and    Osterwalder ■ ■.;/•■  'i 

Slanufacture  of in  a  sulphurous  medmm.  with  and 

without  selected  ferments.    Dalmisso  and  Sutto. . 

pineapple  ;    Organisms  in .     Fouque  . . . . .  ■•■■-• 

Rapid     determination     of     sulphate-content    of . 

Pritzker                        .,-•••■•■■■■••■•■•■■•'''**'* 
Reduction  of  acidity  of bi"  means  of  calcium  car- 

Ixmate.    Paul   ■;■/•-■•. :'V 

States   of   combination   of   sulphur   in -and 

determination.     Baragiola  and  SchuppU   ... 
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Wire.     Coating with    nietnl.     (P)  Meaker    9S0    i 

-drawing;  Luhrit-ant  for .  (P)  UenlKiw,  ami  tteneral  I 

Elertricfo 260r 

Gas-tiefat  sealing  of in  quartz  glas,>  and  similar  hard 

giisses: 

(P)  Ehrich  a.  IJpaeti,  and  Podsxus 602 

(P)  I'.idsms 1110 

Means  for  coating .    (P)  Hall 1068r   I 

Wolframite  in  Burma 1 19 

Wood  alcohol  as  a  drnaturant 106 

aicotx>l ;  MetluHl  and  api^ratus  for  obtaining from 

acctAte  liquor.   (P)  Campbell,  and  Badger  and  Sons 

Co 958 

Apparatus  for  treating .     (P)  Ba.shlin    1102 

birch-:     Digestibility   of- .     Kubner    137 

block  preser\*ative  ;    Examination  of 179 

blocks  :    Determination  of  absorption  of  water  by 

after  treatment 179 

celluk  se  ;    Kemo\'al  of  resin  from  manufactured . 

Euhn 596 

chari-oal    kilns.     (P>  Bellamy       350r 

charctial :    Manufacture  of  smokeless  briquettes  of . 

(P)  Exbr.i\-at 1100 

Colour-producing  constituents  of .     Wichelhaus  and 

Lange    1151 

coniferous;     llesin  cf .     Sieber    1151 

Construction  of  gas  prt>duccrs  using .     Slojaroff..     824 

creosote  oil;    Pr»>ces*  of  treating- .     (P)  Pritcliard, 

and  Xatktnal  Wood  Distilling  Co 732 

D-.*stnictive  tlistilLition  of  ■ — — -     (P)  Dormon 626 

Determination  vi  the  calorific  value  of .     Moroto     244 

Digeslibilitv  of  celluLir  tissue  of .    Haberlandt  and 

Zuntr    137 

distillation  gases  :    Coagulating  rubber  latex  bv . 

(P)  Baerveldt    934 

distillation  gases;    Recover>"  of  by-products  from . 

(Pi  Brunck    413 

distinction;    Processor .     (P)  Angle  and  others. .     462 

distilLiticn  products  :  Production  of  new  oils  from . 

( Pi  Cha.se 732 

distillation  ;   Recover^'  of  oil  and  other  products  formed 

during .     (P)  Hanson    349 

-distilling  appAratus.    (P)  Spnrlock    919 

Dyeing .    (P)  Presenilis  and  Zimmer 1257 

Extraction  of  rosin  from with  a  petroleum  solvent. 

Palmer  and  Boehmer    972 

iiour.     Kressmann   532 

tias  fnpm  lianl — - — and  heavy  oil.     Hunter 1001 

inii-rvgnateil ;   Production  <'f .     (P)  Landau 1061 

Imi-rt-cTiating .     (P>  Lamb 311 

Manufacture  of  cellulose  from .   (P>  A./S.  Celiulose- 

patenter   356 

Hannfacture  of  cellulose  from with  circulation  of 

the  digesting  liquor.     <P)  Sltirtenul   173 

Manufacture    of    light     hydnicarbons    and     retroleum 
spirits  and  ethere   from  hpav>'  hydrocarbons  from 

.     (P)  Sabatier  anrl  Maiihe 34 

Method  of  increasing  the  density  of .     (P)  Pfleumer    843 

mill  waste  ;   Potash  fn^m  fir .    Z<dlcr 466 

oils  suitable  for  ore  flotation.    Palmer  and  others 968 

Preservati'm  of . ; 

(P)  Bayer  und  Co 542 

( P)  Bub       424,  424.  .■.42 

(P)  Grubenholzimpragnierung    Ges 1157 

preservation  ;    Elect  rical  process  of .     (P)  Xodon       49 

preser^'ation  :    Manufacture  of  non-explosive  prepara- 
tions suitable  for .     (P)  Bub    424 

Prefli»rvation  of by  means  of  negatively  substituted 

phenols.     (P)  Heller    .' 424 

-p^e8er^•ing    processes;     Strength    tests    of    structural 

timbers   treate<l    by   ctimmercial- .     Betts  and 

Newlin    49 

Process  of  dr>-ing  and  extracting .     (P)  Banks 1061 

Process  for  obtaining  fibre  from .  (P)  Freeman,  and 

Hydrolose   Process  Conioration    833 

Process  for  removing  resins  from .   (P)  Fr>'dnmne. .       57 

Process  of  treating  and  preserving. ■.     (?)  Barry..  1061 

Protecting ag.unst  attack  by  destructive  organisms. 

(P)  Everhart 6!I2.  12«2f 

Prriduction  of  a  flreprrjof  and  waterproof  composition 

for .     ( P)  Skoglund    1111 

pulp.     .Smith  281 

pulp;    Apparatus   for  cooking .    (P)  Decker  and 

Ball 303 

pulp ;  Building  and  insulating  materials,  etc.,  from . 

(P)  Jirotka 542 

pulp:    Deresinification  of .     Sieber 1151 

pulp  lape;    Re-conversion  of Into  thinned  stock. 

<P)  Cortis  and  White  686 

pulp  liquor ;    Recovery  of  solid  by-products  from . 

<P)  Ayerst  and  Walt* 251 

pulp  liquors :    Prodncik>n  of  methyl  alcr>hol  and  other 

compounds  from  waste  soda .    (P)  White 1106 
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Metltod  of  preiwring .    (P)  Bache-WUg,  and  Berlin 

Mills  Co 303 

pulp  for  paper  nianufucture  ;    Method  of  making  innox- 
ious the  resin  in .  (P)  l.agcrmiink  and  Svctdrup       39 

pulp  pt\>ccss  ;    Cheniii'al  control  of  the  sulphate . 

Kress 463 

pulp  from  resinous  woad  ;    Manufacture  of  brown . 

(P)  AkticlKiurin    303r 

piUp  in  Russia     108 

pulp :     Testing  oven   for  ascertaining  the  amount  of 

moisture    in .     (P)  Smith,    and    Taylor    and 

Parsons.  Ltd 464 

pulp    waste    lyes;     Liquid    Swedish    resin    from . 

Lorentz 1163 

pulp  waste  lyes:    XeutralLsation  and  fermentation  of 

siUphite .     Oman    1 72 

Rei-overing  the  vol  itile  constituents  of .     (P)  Ft«e- 

man.  and  Uydrolose  Pr\)cess  Corp<>ration 303r 

Rendering non-inllamniablc.      (P)   Steinhcrz    361 

Resinous as    gas-making    material      824 

resinous  ;    Re<listillation  of  products  of  destructive  dis- 
tillation of — — .    (P)  chase  and  others 104,104 

rotten  ;    Lignoccric  acid  from .    Sullivan 1228 

stain  frvun  sulphite-cellulose  waste  liquor.    (P)  Puring, 

and  lli>lieson  Pnicess  Co 747 

tar  ;    Manufacture  of  spirit-soluble  asplmltic  substances 

fn>m .   (P)  Chem.  Kabr.  Florsheim  Noerdlinger     106 

tar  oils  ;    Production  of  creosote  from  liiird .     (P) 

Hawley 1149 

teak- :    Chemical    method   of   determining  amount  of 

seasoning  of .     Sircar    452 

Treatment  of : 

(P)  Bogwood  Oes.,  and  Melhardt   526 

(P)  Derby  and  others 256 

(P)  Scwton   1262 

(P)  Pefersen-Hviid 843r 

(P)  Pinal  6  Icaza  311 

(P)  Shattuck 311 

Vse  of  solutions  of  ammonium  salts  for  treatment  of . 

MoU 1061 

vinegar;    Condensation  of in  Japan.     Mimura   ..     246 

waste :    Utilis^ition  of .     Little     301 

Waterproofed and  process  of  making  it.    (P)  Bibb, 

and  Continental  Process  Coriwratton    256 

Weather  and  tiame  resistant  composition  for .    (P) 

Church,  and  Barrett  Minufacturing  Co 542 

See  also  Timt>er. 
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articles:    Waterproof  sizing  of .     (P)  Griinewald. .   1164 
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and  an  acid.     Lodge  409 

damaged  ;  Chemical  method  for  detecti^m  of .     Von 

Allwiirden 416 
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dyeslulls ;     Brovi-n .       (P)    Meister,    Lucius,    und 

Brilning    1256 

dyestutfs  indifferent  to  copper :  Manufacture  of  acid  — — . 

<P)  Soc.  Clicni.  Iml.  Basle       301,  922,  1104 
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355,  355 
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and  S>^lthetic  Patents  Co 1151 
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(P)  Carsella  und  Co 357r 
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Wliitakcr   961 
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vitamincs  from .    (P)  Seidell     633 

brewers':     Sensitiveness    of    some    enzymes    of . 

Bokorny 900 

brewery;    Changes  in  physiological  condition  of . 

Furnrohr      376 

cell :    Volutin  or  metachromatic  corpuscles  of  the . 

Henne!>erg 268 

Determination  of  water  in by  the  carbide  method. 

Windisch  and  Glaubitz 482 

dried  :   Effect  of  feeding on  the  composition  of  milk 

and    butter.     Cranfleld  and  Taylor    938 

•xtract:    Manufacture  of .     (P)  Xilson 1233 

fermentation  ;   Influence  of  catalysts  on .    Somogyi  1076 

t.lycend    and    other   alcohols    as    nutriment    for . 

Bokorny 612 

Influence  of  various  factors  on  the  activitv  of-^-^. 

Euler  and  Lowenhamm    '. 1230 


Yeast — rotil. 

li<IuetU'd   by  sodium  salicylate:    Use  of to  effect 

hydrolysis  in  the  determination  of  sucrose.    Pellet    320 

Manufa<ture  of .    (P)  I.avedan    12;'0 

from  ni')l:isses:    Manufacture  of .     (P)  Uoth    ....    322r 

Xitiogenous  constituents  of .    Meisenheimer    ....     268 

nucleic  acid  :    Crystalline  hydrolytic  protlucts  of  high 

molecular    weight   from .      Thannhauscr   ami 

Dorf  miiller ii:i 

nucleic  acid  :   Hydrolysis  of with  ammonia.    Jones 

and  Germann    707 

nucleic  acid  :  Indirect  method  of  determining  pyrimidine 

groups     in .    Jones     488. 

nutriments;     Use    of    cert^iin in    bread    making. 

Kohman  and  others    1030- 

Nutritive  value  of as  deterniined  by  exjieriments 

on   man.     Funk  and  others      1173 

Plastic  masses  from : 

Blucher 322 

(P)  Blucher  and  Knuise 613r 

Preparation  of  substitutes  for  horn  and  ebonite  from 

.    (P)  Bliicher  and  Krause  430 

pressed  :    Manufacture  of : 

(P)  Audouin    64 

(P)  Elfront  and  Boidin u53r 

Production  and   use  of as  foodstuff  and  fodder. 

Hayduck 323 

Prohibition  of  importation  of 751 

protein .     Xeulierg    268 

Protein  and  pn.>teolytic  enzymes  of .     Bokorny..     612: 

Y'easts  ;    Formation  of  acids  by .     ^loufang 269- 

Top  fermentation .     Schonfeld      1230. 

Use  of  special in  carbohydrate  analysis.    Davis..     201 

Ylang-ylang  oil.     See  under  Oils,  Essential. 

Yohimbine;    Formula   and    reactions  of .    Spiegel    ..     327 

meso- ;    Formula  and  reactions  of .     Spiegel   ....     327 

and  quebrachine  :    Supixised  identity  of .    Spiegel    327' 

Y'ohimboic  acid;    Formula  and  reactions  of .    Spiegel    327 

Yorksliire  Section  :   exhibition  of  electric  furnaces 163. 

Yttrium  from  Brazilian  monazite  sand  ;   Separation  of . 

James  and  Grant 253 

Purification  and  atomic  weight  of .     Hopkins  and 

Balke ^ 1259 

Separation  of  erbium  from .    Willand  and  James. .     736 

from  yttrium  earths  ;   Separation  of .     Bonardiand 

James   4a 


z 

Zacaton  as  a  paper-making  material.     Brand  and  Merrill. .     417 

Zamia ;     Commercial    utilisation    of in    W.    Australia. 

Rowley      291,  68O1 

Zeehan,    Tasmania;     Treatment   of  stannite   ore    at . 

Levings 1 19 

Zeolites,  artificial ;  Chemical  and  physical  properties  of . 

Von  Sigmond    855 

Manufacture  of .     (P)  De   Briinn 48r 

Zinc;     Alk;i'imetric    determination    of as    phosphate. 

Schoeller  and  P.iweil      656 

Alloying with  iron  or  steel.     (P)  Dimm  425. 

-aluminium   alloys  : 

Bauer  and  Vogel   543 

Schirmeister 894 

Apparatus    for    electrolytic    production    of .    (P) 

Perreur- Lloyd    365r- 

Apparatus  for   manufacture   of using  a    bath   of 

molten  slag.     (P)  Tharaldsen      185,  185 

bath;    Cleaning  the  surface  of  a when  distilling 

zinc  in  an  electric  furnace.    (P)  A./S.  Metalforedling     1S5 
blende  ;  Injurious  etfect  of  sulphide  and  sulphate  sulphur 

on  reducticm  of  roasted .     Lindt 362 

blende;    Roasting  of : 

De  Lummcn    42S. 

(P)  De  Saulles    744 

blen<le  tailings  ;    Flotation  experiments  on  Jop^in . 

\\'hitaker  and  others 929^ 

bronze  ;    Comparative  tests  of  standaid  test  bars  of 

.     Karr 1115 

Comments   and    speculations    on    metallurgy    of . 

Ingalls 1159^ 

-containing   ores   and   other    materials;     Recovery   of 

copper  from .     (P)  Schmidt 364 

-containing   pigment   and   paint.      (P)   Pickering,   and 

Pickering  Paint  and  Pigment  Co 1226 

-copper  alloys  ;    Structure  of .     Broniewski 847 

-copper  ores;    Concentration  of .    (P)  Bacon,  and 

Metals  Recovery  Co ^^^ 

Determination  of by  electrolysis.     Chancel 472 

I>etermination   of by    Schaffner's    method.     Patek  1084 

distillation  process;    The  Roitzheim-Remy  continuous 

.     Liebig 846 

dust;   Electrohtic .    Morgan  and  Ralston llo9^ 

Electric  furnace  for  extraction  of .     (P)  Coswiger 

Braunkohlenwerke  Ges ^26 

Electric  furnace  for  the  extraction  of  pure from 

its    ores.     (P)  COte  and  others    744r 

Electric  furnace  for  preparation  of .    (P)  Specketet    641. 
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Zittc— tfcjU- 

Klfctric  furnace  for  rewvery  o( .    (P)  Si-hnwmilcli     42« 

El«trol,vtic  dp|x>sitk>ii  of on  metal*.     (P)  Miirlno       54 

El«-ln<l>tic    >lpt«'riiunatk>n    of in    xiiu'    br\>mlde. 

llaxUT  an^i  iirv>se    <Wj 

Ele>-trv>lvtic  extraition  of fn)ni  ores.   tP)  Laisl  ami 

Frick     SU,  314 

Klectiolytic  recowry  of from  ores,  etc.  (P)  Tiinton 

iHitf,  102;!r 

Extract i.m  of ■  fr>m  ores.  (P>  lirctherton  and  Wilson  1285 

Kxtractk'H of frvim  iis oi\s or  im>ducts.  (P)  Durant. 

and  Meials  Extraction  i\>r|»>r.>tion 641r 

Extraition  of  pure frv>m  its  ores.     (P)  t"flt<  and 

Pierrv.n  606 

Extraction  of from  sulphide  and  oxide  ores.     (P) 

Bon-hers  and  Meniel S6ar 

Furnace    for    electrv-thermic    extisction    of .    (P) 

A.  'S.  Mctalforeilling  606 

Furnace  for  recover}- of .  (P)  Ooswiuer  Braunkohlen- 

Werke  Ges 1068 

furnaces:    Clean-out  apparatus  for .     (P)  Hinkey  641r 

frjm  (»l\-.inise<l  iron  :    Apparatus  for  lecovery  of . 

(PI  Callander 639 

-Bold    slimes;    Treatment    of .     (P)  Penliale 475 

Hydivimetallnrgy  of in  1915.     Lyon  and  others. .     182 

inilustrv  in  Japan   474 

-lead  ci>atini:4  :  AppLving — ■ — to  iron  aitides.  (P)  Mark     742 
-lead  ores;  Flotation  tests  on  Joplin .     Wright  and 

others   638 

-lead  ores;   Treatment  of  complex  nuinganiferous . 

(P)  It^nch 54 

-lead  ores  ;   Treatment  of  low-grade  complex .    (P) 

Fievet 1119 

and  lead  ;    Separation  of .     (P)  Bab* 006 

-lead  sulphide  ores;     Separation  of   nu.\ed .     (P) 

Minerals  Separation.  Ltd  .  and  Minerals  Separation 

andde  Biv-ay's  Processes  .\ustralia  Proprietary,  Ltd. 

605,  639 
Manufacture  and  condensation  of in  the  electric 

furnace      (P)  A./S.  Metalforedling     lllflr 

materials;  Occurrence  of  fi,-rm\nium  in .  Buchanan     894 

mutHes  :    Improving  the  dural'ility  of .    (P)  Zavel- 

berg 641 

mufHes;   Manufacture  of ■.    (P)  Celludin  Co 185 

ore  charges  foi^etorts  :    Treatment  of .     (P)  De 

SauUes 259 

ore  :    Removing  cadmium  from .     (P)  Rigg,  and 

New  Jersey  Zinc  Co 124,  124 

ores:     Obtaining  brass  directly   from  low-grade . 

(P)  Pierr.jn    1118 

ores ;    Occurrence  and  utilisation  of 312,  692 

ores:    Prepar.itit>n  of  pure  zinc  sulphate  solution  from 

.     (PI  Araki    840r 

ores;  Process  of  miking  briquettes  from .  (P)  Klppe, 

and  (leneral  Briquetting  Co 475 

ores  ;    Process  of  treating : 

(P)  Lance 54 

(P)  Titus  and  others 475 

ores;     Smelting .     (P)  Hyde    365r 

ores;     Treatment    of in    electric    furnaces.       (P) 

Berglund 259 

Preparation    of   a    mixture   of   sodium   sulphite    and 

hydnxide    for    pre<*ipitating from    solutions. 

(P)  Buddeus    361 

Process  of  alloying with  inm  and  steel.  (P)  Wilson  (K)7r 

Process  for  making  briquettes  from  materials  containing 

.     (P)  Kippe,  and  General  Briquetting  Co...     475 

Process  of  obtaining .     (P)  Lengcrsdorfl  und  Co...  427 

Productktn  of : 

(P)  Baltin    259 

(P)  Tharaldscn   850 

Production  of In  an  electric  furnace.  (P)  Helfenstein  260r 

Rapid  determination  of in  retort  residues  or  electric 

furnace  zinc  slags.     Johnson    543 

Recover)'  of ; 

(P)  Fulton  and  Jones 969 

(P)  Highfleld  850 

(P)  Reed    1223 

Becover)'  of from  an  acid  sulphite  solution.    (P) 

Tadner  124 

Becovcry  of from  flue  pn>ducts.     (P)  Ryan,  and 

United  States  MeUls  Refining  Co 695 

Recover}'  of from  ores.    (P)  Vadner 895 


P.vo.K 
Zinc— fi)M(. 

Recovery  of irom  zinciferous  materials.    (P)  Timm  427r 

Retort  furnaces  for  recovery  of .    (PI  (Killwh  ..     363 

retort  residues:    Rapid  determination  of  zinc  in 

Johnson    543 

Revision  of  atomic  weisht  of .    B;>xter  and  Grose. .     605 

Separation  of from  alloys.  (P)  Heinecker 1161 

smelting  furnace.     (P)  Ruck   1066 

Smelting  materials  containing .     (P)  Hyde  365r 

smelting  ptvicess:  Duplex .  (P)  Johnson  and  others    259 

smelting  ;  Treatment  of  by-products  containing  mercury 

from .     Juretzka 362 

solutions ;     Electrolysis  of  — — .     (PI  Hall   186 

solutions  ;  Treatment  of  — —  to  recover  the  metal.    (P) 

Unce    1068r 

Transition  temperature  of determined  by  an  elec- 
trically  heated    pressure  apjwratns.     Jiinecke....     120 
Treatment' of  arsenical  material  for  reci>very  of . 

(P)  .\nderson 1118 

vapour  ;    Condenser  for .     (P)  Soc.  Anon.  Metall. 

*■  l*roct'dt'S  de  Laval " 1118 

vapour:    Condensing in  the  electric  furnace.     (P) 

A./S.  Metalforedling 427,    606,    695 

Volumetric   determination   of .     Enell    277 

See  also  undtr  Siielter. 
Zinc  bromide  :    Electrolytic  determination  of  zinc  in . 

Baxter  and  Grose    605 

carbonate;    Some  reactions  of .     De  Coninck 888 

chloride  :    Manufacture  of .    (P)  Biggs 963 

oxide:   Furnace  for  production  of .  (PI  Boorne  and 

Sackett 475 

oxide  in  glasses.     Granger    177 

oxide  and  hydrogen  :   Simultaneous  production  of  ■ — — . 

(P)  CJuentin  and  Guillien 601 

oxide  ;    >lanufacture  of ; 

(PI  Asef      255.  361r 

(PI  Hunebelle   1218r 

oxide;    Precipitation  of  volatilised .    (P)  Higlilield     123 

oxide;    Reaction  between  cobaltous  oxide  and at 

high  tempcr.itiircs      Hodvall 837 

Iieruxide.     Ki'-sfnu-M  and  Nottebohm      536 

saltofiiiincthvljiJK-nx  Jbenzylaminoniunidisulrhonicacid ; 

^Lmufacture  of  a for  discharge  printing.     (P) 

R4)hner  und  Co 248 

salts:   Study  of  action  of  alkali  on by  means  of  the 

hydrogen  electrode.     Hildebrand  and  Bowers  ....     536 
stdphate  ;    Manufacture  of .    (P)  Metals  Recovery, 

Ltd  ,  and  Maclvor 1260 

sulphate  solution;    Preparation  of  pure from  zinc 

ores.     (PI  Araki 840r 

sulphide:    Action  of  carbfin  dioxide  on at  a  high 

temiierature.     Von    Bacho     848 

sulphide  and  calcium  sulphate  ;   Manufacture  of  a  com- 

lK>und  of .     (P)  Carpenter   1026r 

sulphide:  Manufacture  of  dehvdrated .  (P)  Ranson  ,361r 

white;    Manufacture  of .     (P)  Seirensho,  Ltd 1164 

Zingit>erol,  a  new  sesquiterpene  alcohol  in  ginger  nil.   Brooks     380 

Zirconia  earth  :    Process  for  obtaining  zirconium  dioxide  or 

pure    zirconium    preparations    from    natural . 

(PI  Herzfeld    634 

Zirconium-aluminium     alloys.     Schirmeister     894 

iron,  thutlium.  and  titanium  ;    Qualitative  separation 

and  detection  of .     Browning  and  others  ....     946 

Preparation  of  masses,  especially  powder,  of  pure 

for  incandescence  lighting.    (P)  Ehrich  und  Graetz, 

and    Podszus    413 

Zirconium  comjiounds  :   Impregnating  fibrous  materials  with 

.     (PI  Rietz 532 

compounds  :    Recovery  of  the  valuable  constituents  in 

.     <P)  North  Kommandit-Ges 427 

dioxid?  from  natut.tl  zirconia  earth  :   Process  for  obtain- 
ing       (PI  Herzfeld 634 

oxide  ;   SLanufacturc  of ■.    (P)  Jost  and  Plocker. ...       47 

preparations:      Process    of    obtaining    pure from 

natural   zirconia   earth.     (PI  Herzfeld    634 

salts;    Manufacture  of ■.    (PI  .Tost  and  Plocker. .. .       47 

siliclde  ;    Manufacture  of .    (P)  Jost  and  Plocker. .       47 

silicides:     Manufacture    of .     (P)  Wedekind,    and 

Pintsch   A.-G 1156 

Zoftera  marimi   fibre  ;    Manufacture  of  insulating  material 

from .    (P)  McFarland  and  Shoemaker 1106r 
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PAQE 

American  Institute  i>f  Metals;  Triinsactionsof .    Vol. IX.    982 

Analyst;  Kepresentative  procedures  in  quantitative  chemi- 

oil .     Gooch  S38 

Analytical     clu-niijitrv.     Vol.      I.      Qualitative.    Treadwell 

(tran.slated  by  Hall) 1274 

Bituminous  sanils  ot  Northern  Alberta  ;  Preliminary  report 

on  the ..     Ells    HO 

British  Columbia  :  Coal  llclils  of 200 

t'anaihi  ;  .\nn\ial  rc|Xirt  on  the  mineral  production  of . 

McLeLsh  : 

11113 146 

1914 948 

Canada  :    the  country  of  the  twentieth  century,     (iriffln  . .     910 

Canada:  Economic  minerals  and  mining  industries  of ■    200 

Canada  :  Gypsum  in .     Cole "6 

Canada  ;  Petroleum  and  natural  gas  resources  of : 

Vol    I    200 

Vol.  II.  Description  of  occurrences.    Clapp  and 

otheis    948 

Canada  :  ReiH>rt  of  the  Division  of  Chemistry,  Department 

of  Agriculture.     Shutt    146 

Canada;  Salt  deixisits  of and  the  salt  Industry.    Cole    200 

Canada  ;  Summ.iry    reixirt   of   the    Mines    Branch    ot   the 

Department  of  Mines  of : 

Irtlii 200 

1914 910 

Canadi.in   m.inufacturing  industries:    Report  on  the  non- 
metallic  minerals  nsed  in  the .    Frechette..     146 

Carbon  compounds:  Identification  of  pure .    Vol.  II. 

Mulliken  1274 

Carbon  dioxide  in  Hue  g.ises  :  Instruments  for  recording . 

Barkley  and  Flagg 947 

Catalysis.    Jobling 560 

Chemistry  :  Class-took  of .  Part  IV.  Metals.  Donington    658 

Chemistry:  Senior  experimental .     Dunstan  and  Thole    910 

Chemists'  Year  Book.  1916.     Kdit«d  by  .\tack 658 

Chimica  analitica  applicata  ;  Trattato  di .    Villavecchia 

and  others  1184 

Clav  dejKisits  near  JIcMurrav.  .\lberta  ;  Notes  on  the . 

Ells   76 

Coal;  Analysis  of  mine  and  car  samples  of collected  in 

the  fiscal  years  19U— 19i:i.     FielUner  and  others     146 

Coal  dusts:  Inflammabilitv  of  Illinois .    Clement  and 

SchoU,  jun 947 

Coal  mine  fatalities  in  tlie  Cnited  States.  1915.    Fay 947 

Coal  mines  :  Explosive  ga.'^es  in .    Darton 982 

Coal  mines ;  Methods  of  preventing  and  limiting  explosions 

in .     Uice  and  Jones 388 

Coal  mines  ;  Shot-firing  in bv  electricity  controlled  from 

outside.     Clurk  ami  others 948 

Coal  tar  and  ammonia.     Lunse 11S4 

Colloids:  Introduction  to  the  phvsics  and  chemistry  of . 

Hatschek    146 

Density  and  volumetric  tables;  Standard 910 

Detonators ;  The  sand  test  for  determining  the  strength  of 

— — .    Storm  and  Coi>e    1 134 

Klectrothermic  iron  ore  smelting  in  Sweden.    Stansfield  . .     146 

Explosives:  .\nalysis  of  permissible .    Storm  1134 

Explosives  :  Manual  of .     Ramsey  and  Weston   658 

Explosives;  Permissible tested  prior  to  March  1,  1915. 

Howell    388 

Export   prohibitions  in   force   in    British   India,   the   self- 
governing    Dominions,    Egypt,   and   cert;iin  other 

British  Possessions 145 

Expoit  prohibitions  in  force  in  the  United  Kingdom  and  in 

certiin  Allied  and  neutral  countries 388,  948 

Faraday    Society ;    Transactions    of    the •.     Vol.    XI. 

Parts  2  and  3 710 

Fine  gases:  Sampling  and  analysing .    Kreisinger  and 

Ovitz 910 

Gas  chemists'  summary.   1915.     Hendrickson 1036 

Gas  manufacture  :  Bibliographv  of  the  chemistrv  of ■. 

Rittman  and  Whitaker 948 

G»ses  ;   Industrial .     Martin  and  others 982 

Gasoline  mine  locomotives  in  relation  to  safety  and  health. 

Hood  and  Kudlich 948 

Great  Britiin  :  Special  reports  on  mineral  resources  of : 

Vol.  I.  Tungsten  and  manganese  ores  (Dewey  and 
others).  Vol.  II.  Bar>'tes  and  witherite  (Carruthers 
and  othersl.  Vol.  III.  Gyjisum  and  anhydrite. 
Cclestine   and   strontianite   (Sherlock   and    Smith)    388 

Historical  introduction  to  chemistry.     Lowrj' 75 

Imperial  Institute:  Bulletin  of  the .    Vol.  XIV.  No.  2  1134 

India  ;  .\griculture  in .    >Lackenna 982 

Indian  medicinal  substances  and  drugs  :  Vocabulary  of . 

Gupta   910 


PAGE 

Inorganic  chemistry  ;  Text-book  of .    Vol.  III.  Halogens 

and  their  allies.    Martin  and  Dancaster 146 

I:ivar  and   related   nickel  steels 910 

Ir.iU  and  ir.ni-carl)on  allovs  ;  Preparation  of  pure .    Cain 

and  otiiers  948 

Kentucky  Agricultural  Experiment  Station  ;  Twenty-sixth 

annual   reixirt  (1913)  of  the ■ 948 

Lalwratories  of  the   Mines   Branch  of  the   Department  of 

Mines,  Ottawa  :    Description  of  the 948 

Lignite  samjtlcs  from  .MlM-rta  :  Results  of  the  investigation 

of  six .     H;iancl   arul    Blizard 910 

Lignites:    Economic    methods    of    utilising    Western- — — . 

Babcock    982 

Lime  in  agriculture.     Shutt   146 

Manures  and  fertilisers.     Shutt 146 

Materia  medica  ;  Sctuthall's .     Revised  and  enlarged  by 

JIann 146 

Metal  mines;  Rules  and  regulations  for .     Ingalls  and 

others   948 

Metallurgical  analysis :  Brief  course  in .     Ziegel 560 

Metallurgical  smoke.    Fulton    146 

Mine  ventilation  stoppings,  -with  especial  reference  to  coal 

mines  in  Illinois.     Williams   948 

ftlines  and  mining;  Abstracts  of  current  decisions  on . 

Oct.,  1914  to  Apr..  1915  948 

Mines  and  quarries  :  general  report  with  statistics : 

1914.  Part  IT.    Latour 145 

1914.  Part  III.  Output 145 

1915.  Part  I.      Divisional  statistics    1134 

National  Physical  Laboratory.     Collected  researches.    Vol. 

XII'.  1915 76 

Natural    gas    and    illuminating    gas;    Analysis    of by 

fractional    distillation    at    low    temperatures    and 

pressures.     Burrell  and  others    947 

Ores:  Concentrating by  flotation.     Bibliography 658 

Organic  chemistry:   Richter's' :     Vol.    I.   Chemistry  of 

the   aliphatic   series.    Translated   and   revised   by 

Spielmann    560 

Panama  Canal:  Some  engineering  problems  of  the in 

their  relation  to   geology  and  topography.    Mac- 
Donald    910 

Peat  bogs  and  peat  industry  of  Canada,  1911 — 12;  Investi- 
gation of  the .     V.  Anrep 76 

Peat,  lignite,  and  coal.     Haanel 76 

Perfumery  and    Essential   Oil   Record.    Vol.  VII.   Special 

number 710 

Perfumery  and  Essential  Oil  Record  year  book  and  diary 

for  1916.     Edited  by  Umney 146 

Pharmacopoeia  of  the  United  States:  Digest  of  comments 

on and  on  the  National  Formulary  for  1914. 

Wilbert 910 

Pharmacy;    Year   Bock  of ,    and  transactions  of  the 

British  Pharmaceutical  Conference,  1915 76 

Phosphate  in  Alberta  ;  Investigation  of  a  reported  discovery 

of .     De  Schmid  9*8 

Phosphate  rock  and  methods  proposed  for  its  utilisation  as  a 

fertiliser.     Waggaman  and  Fry 5C0 

Physical  chemistry:   System  of .     Lewis 1184 

Potash  in  agricultiure.     Shutt 1*6 

Radium,  uranium,  and  vanadium  ;  Extraction  and  recovery 

of from   carnotite.     Parsons  and   others 1134 

Railway  materials  :  rails,  wheels,  axles,  tyres;  Some  foreign 

specifications  for  ^— .     Burgess  and    Merica 1134 

Reattivi  e  reazioni.     Tognoli H** 

Research  ;  Report  of  the  committee  of  the  Privy  Council  for 

scientific  and  industrml for  1915—16 94S 

Salt  and  alkali  industry.    Martin  and  others 560 

Science  Fran?aise  :  La 910 

Smelter  commission  ;   Report  of  the   Selby .     Hohnes 

and  others  948 

Steels  :   Manufacture  and   uses  ot  alloy .     Hibbard  . .     948 

Sulphuric  acid  and  sulphur  products.    Martin  and  Fcucar    560 

Tars  and  pitches  for  roads :  Testing  of .     Hutchinson     756 

Texas  :  Mineral  resources  of .     Phillips 118* 

United    States;    Metal   mine  accidents   in   the during 

1914.     Fay "lu 

United  States  mineral  resources,  1914 982 

United  States  mining  statutes  annotated.    Thompson  ....     948 

United    States;    Production    ot    explosives    in during 

1914.     Fay -*"' 

Zinc  bronze  (t;u  88,  Sn  10,  Zn  21:  Standard  test-specimens 
of——  Part  I.  Preparation  of  specifications. 
Karr      Part  II.  Microstructure.     Rawdon   948 


UST   OF   ENGLISH   MTBSKAM^OTm. 

^TT^Tl^^^i^PATENTS  ABSTRACTED. 


Pstcot.        Pl«*- 


■wn^ol    1  I     Had.  ■    .^ 


1916. 


&46 
115 
963 
817 
883 
9«9 
969 
592 


11.262 

11,271     ! 

11,29S 

11,311 

11,315 

11,335 

11,336 

11,406 

11,481 

11,4S6 

11,487 

11,502 

11,5119 

11,511 

11,544 

11,557 

11,563 

11,567 

11,588 

11,615 

11,666 

11,717 

11,718 

11,719 

11,818 

11,9x7 

11,922 

11,936 

11,942 

12,002 

12,003 

12,010 

12,015 

12,046 

12,091 

12.136 

12,137 

12,188 

12,202 

12,249 

12,250 

12,260 

12,311 

12,358 

12,363 

12,440 

12.570 

12.573 

12,597     1 

12,599     < 

12,617     I 

12,635 

12,698 

12,708 

12,730   ; 

12,799  ' 
12,806  I 
12,832     I 

12.839  1 

12.840  I 
12,873 
12,911 
12.912 
12,9+3 
12.944 
12.988 
12.993 
13,075 
13,081 
13,087 
13,094 
18,1(10 
13,U>9 
13.188 
18,2113 
13,204 
13,207 
13,215 
13.292 
13.297 
13.298 
13,375 
13,376 
13,429 
18.430 
18.445 
13.491 
13.546 
18.567 
13.588 


I 


303 

1051 

597 


LIST  OF  UNITED  STATES  PATENTS. 


187 


Ko.  of 

1 

Ko.of  . 

No.  of 

No.  of 

Xo.  of 

No.  of 

No.  of 

Falent. 

P»ge. 

Patent.   Pa<e. 

Patent.  . 

Page. 

Patent. 

Page. 

Patent. 

1 

^■l 

Patent. 

Page. 

Patent. 

Page. 

191 

6. 

1915. 

1915. 

1915. 

1916. 

1             1 
191 B. 

1916. 

IS.'.O.' 

o:.,'i 

14.733    1129 

15,759 

1224 

17,031 

953 

100,077 

999 

100,739 

931 

101,444 

1100 

1:   -_ 

14,771     826 

15,761 

608 

17.118 

1161 

100.078 

416 

100,771 

903 

101.511 

1164 

1  ■ 

_  4 

14,781    528 

15.771 

1251 

17,133 

1073 

1<X).093 

1266 

100.775 

903 

101.555 

1152 

I-' 

.\ 

14,780    171 

15,827 

1209 

17.137 

1165 

100.095 

478 

100,790 

1253 

101.5.!7 

1110 

13,  im: 

13,931 

S38 

14,8ll6    12U6 

15.884 

1256 

17,185 

1133 

100,096 

478 

100.804 

888 

101.583 

1110 

547 

14.S:iO     527 

15,908 

238 

17,255 

940 

100,105 

685 

100.830 

941 

101,596 

1147 

U.9oS 

1117 

14,850 

1233 

15,914 

1252 

17.274 

907 

100,118 

470 

ion:'?!'! 

9:!0 

101,598 

1162 

14,021 

297 

14.853 

1117 

15,931 

953 

17,3'J8 

1052 

100,135 

1128 

-' 

933 

101,001 

1104 

14.U22 

297 

14,866 

1236 

15.979 

593 

17,328 

895 

100,145 

532 

915 

101,609 

1147 

14,U68 

1216 

I4.U18 

101 

15,994 

264 

17,350 

973 

100,152 

1261 

1154 

101,641 

1175 

14,101 

1132 

14,'J21 

475 

16.001 

689 

17.447 

692 

100,162 

973 

975 

101,642 

1155 

14,103 

1104 

14.939 

1117 

16,004 

923 

17,450 

821 

100,163 

854 

928 

101,630 

1161 

14.134 

1173 

14,962 

927 

16,088 

1254 

17.482 

489 

100,180 

887 

932 

101,663 

1147 

14.142 

623 

14,983 

611 

16,090 

1253 

17,543 

920 

100.216 

538 

I'lO.'.'U 

918 

101.665 

1161 

14,143 

1147 

15.063 

294 

16,108 

958 

17,568 

1103 

100.224 

1057 

100.939 

963 

101.667 

2  .>-v> 

14,132 

885 

15,064 

831 

16,148 

961 

17,576 

1215 

100,250 

915 

100.952 

1054 

101.680 

ll56 

14,139 

628 

15.1)81 

1210 

16,199 

1216 

17.580 

828 

100.291 

657 

100.993 

923 

101,6«5 

1157 

14,1'>6 

1145 

15,094 

1273 

16,215 

635 

17.607 

531 

100,294 

650 

100.997 

963 

101.7:J0 

1210 

14,300 

1175 

15.110 

914 

16,226 

1028 

17,659 

1252 

100.300 

927 

101,060 

961 

101.731 

1207 

14.303 

1161 

15.127 

1104 

16.228 

1117 

17,660 

1052 

100,302 

941 

101.067 

971 

101.738 

1235 

14,213 

969 

15.163 

1261 

16.237 

1261 

17,761 

924 

100,311 

935 

101.077 

1255 

101.741 

1214 

14,323 

1206 

15.195 

470 

16,269 

1102 

17.834 

1223 

100,318 

1222 

101.106 

1003 

101,757 

1207 

14,236 

1180 

15,226 

1022 

16,298 

1251 

17,841 

1128 

11X1.319 

915 

101.109 

1028 

101.762 

1254 

14,33« 

1111 

15.230 

1210 

16.359 

850 

17,842 

1252 

100.322 

695 

101,116 

958   ; 

101.807 

1212 

14,227 

932 

15,244 

357 

16.448 

933 

17.848 

1168 

1(J0.336 

630 

101.117 

1004 

101.813 

1210 

14,230 

849 

15,269 

266 

16,471 

1068 

17,915 

898 

100,343 

944 

101,127 

1009 

101,815 

1210 

14,231 

1161 

15,314 

891 

16,488 

1009 

17,931 

851 

100,348 

883 

101,128 

970 

101,819 

1228 

14,234 

889 

15,322 

1222 

16,505 

656 

17,949 

1262 

100.379 

694 

101.166 

1004 

101,320 

1224 

14.273 

839 

15.326 

699 

16.518 

1123 

17,987 

326 

100.387 

1148 

101.201 

1023 

101,824 

1232 

14,287 

1251 

15,365 

935   1 

16,519 

1123 

18,024 

908   1 

100.392 

855 

101.229 

1022 

101.855 

1215 

14,310 

1156 

15.428 

960 

16,558 

1075 

18,093 

833 

100.403 

1145 

101.261 

1029 

101,894 

1257 

14.339 

1183 

15,432 

1075  ■ 

16,560 

324 

18.125 

963 

100.447 

1096 

101,264 

107S 

101.935 

1251 

14.330 

1172 

15.438 

1027 

16,562 

1066 

18,126 

1109 

100.483 

1057 

101,275 

1082 

101.937 

1232 

14.331 

1101 

15.455 

869 

16,592 

636   1 

18,2  J5 

1148 

100.547 

827 

101.301 

1056 

101.941 

1209 

14,338 

310 

15,456 

1255 

16,617 

522 

18,218 

1255 

100;549 

849 

101,:3O6 

1006 

101,947 

1252 

14.391 

1054 

15,474 

418 

16.634 

1100 

18,222 

897 

100,580 

831 

101,307 

1108   1 

101.98:5 

1254 

14.488 

1222 

15,547 

821 

16,725 

960 

100,581 

831 

101,308 

1079   ■ 

101.988 

1255 

14.4SC 

963 

15.559 

1175 

16,729 

640 

100.599 

849 

101.316 

1056 

101.998 

1264 

14.487 

1168 

15.585 

462 

16,760 

887 

191 

6. 

100.603 

821 

101.318 

1057 

102.CXI7 

1252 

14.490 

1226 

15,643 

1267 

16.799 

611 

100,611 

821 

101.332 

1052 

102.010 

1252 

14,493 

1145 

l.i,663 

1273 

16,825 

822   , 

14J50 

1236 

100,628 

828 

101.36.! 

1172 

102.066 

1273 

14,3U 

1236 

15,683 

557 

16,876 

1238 

2509 

1101 

100,637 

1161 

101.365 

1123 

102.093 

12o3 

14,320 

642 

15,695 

965 

16,883 

1226    ; 

2330 

957 

100,657 

851 

101.386 

1096 

102,100 

1262 

14,335 

1145 

15,706 

850 

16,887 

1176 

4634 

1267   ; 

100.675 

860 

101,387 

1129 

102.106 

1253 

14.543 

188 

15,717 

412 

16,891 

1211 

6223 

1209 

100,679 

1161 

101,393 

1060 

102,114 

1267 

14.6A8 

1148 

15.733 

8.35 

16,901 

953 

100,009 

629   ' 

100,692 

1031 

101,394 

1100  ' 

102,136 

1272 

14.709 

653 

15.719 

1015 

16.918 

1206 

100,033 

631   1 

100.697 

915 

101,428 

1131 

14,714 

708 

15,750 

3S4 

16.935 

6S6 

100.063 

604   1 

100,719 

915 

101,43:! 

1105   ' 

14.720 

459 

15.752 

329 

16.979 

894 

100.064 

475   ' 

100,727 

889 

101.440 

1109 

UNITED     STATES      PATENTS. 

(Xofe. — "  R  "  indicates  thai  a  re-issue  of  tite  Patent  is  re/erred  to.) 


7.-.'.>.3.*7R 

9Sn 

1.161.173 

35 

.-il  MUR 

365 

1,161.2(HJ 

48 

L'T>.;,.n;!E 

60 

1,161.226 

54 

J,U59.327R 

12.13 

1.161.239 

47 

1,09I.781H 

295 

1,161.272 

63 

1,H1,842H 

653 

1.161,:J66 

54 

1,122.460R 

345 

1,161,-398 

56 

1,14;!.332K 

932 

1,161,473 

61 

1,14S.152R 

316 

1.161,475 

53 

1,130,675 

531 

1,161,481 

56 

1,151,002 

550 

1,161„585 

;>o 

1,151,003 

550 

1,161.600 

68 

1,151  928K 

385 

1,161.603 

60 

1.131.929R 

385 

1,161.612 

54 

1,133.834 

59 

1.161.620 

468 

1,152,835 

59 

(  1,161.634 

56 

1,1SS.836 

80 

1,161.696 

39 

1,152,837 

60 

1  1.161.731 

74 

1,154.161 

32 

1,161.750 

32 

1,154,575 

32 

1,161.790 

56 

1.156,044 

142 

1,161.826 

134 

1.156,045 

142 

1,161..839 

101 

1,156.361 

192 

1,161.844 

104 

1,153,452 

185 

1,161.866 

73 

1,156.662 

254 

1.161.867 

141 

1,157,270 

276 

1,161.885 

124 

1.157,455 

175 

1,161.886 

124 

1457.088 

352 

1,161,904 

60 

1,158,496 

275 

1,161.944 

124 

1,159.741 

31 

1.161.965 

130 

1,15«.878 

60 

1.161.966 

130 

1,159.879 

60 

1.161.967 

130 

Ue0,244 

259 

1.161.981 

102 

1.K0.4O6 

249 

1.162.024 

68 

l,lflO,5U9 

475 

1,162.036 

104 

1,U0,849 

31 

1,162.044 

55 

14*0,850 

31 

1,162.109 

:18 

1.161 ,0«3 

40  1 

1,162.130  ' 

48 

1,181,135 

31 

1,162.131  ] 

129 

1.162,149 

1.162.150 

i:i62.152 

I  1.162.178 

I  1.162.179 

:  1,162.186 

1  1,162,210 

:  1.162.212 

:  1,162.226 

1,162,244 

1,162,259 

1.162,339 

1.162.340 

1,162,341 

1,162,342 

1,162,346 

;  1.162.357 

1,162.415 

1.162.449 

1.162.4.52 

1.162.452B 

1.162.4.53 

',  1,162.496 

1,162,515 

1.162.532 

1.162.533 

1.162.534 

1.162.61X1 

1,162.617 

1,162.623 

1,162.624 

1.162  634 

1.162.729 

1,162  755 

1.162;757 

(  1,162.773 

1,162.797 

I  1,162,802 

I    1.162.907 


123  I 
124 

68 
125 
125 
125 
115 
137 

53 
102 

42 
125 
125 
125 
125 
102 
104 

48 
125 
104 
593 
542 

38 
136 
124 
124 
124 
125 

48 

73 

68 
124 

34 
123 
144 
124 
108 
1.33 

73 


1,162,908 
1,162.926 
1,162,944 
1,163.025 
1,163,050 
1,163,052 
1,163.058 
1,163,095 
1,163.13<1 
1,163,168 
1.163,174 
1,163,224 
1,163,234 
1,163,251 
1,163,252 
1.163,253 
1,163,254 
1,163.270 
1,163,271 
1,163,2*6 
1,163,329 
1,163,339 
1,163.342 
1,163,367 
1,163.417 
1,163,423 
1,163,438 
1,163,439 
1,163,453 
1,163,454 
1.163,467 
1.16.3,475 
1,163,496 
1,163.498 
1,163.570 
1,163.584 
1,163,585 
1,163.593 
1,163,605 


66 

41 

133 

104 

130 

57 

138 

115 

133 

137 

116 

102 

125 

109 

109 

109 

109 

117 

117 

124 

105 

138 

126 

145 

108 

32 

42 

56 

136 

136 

55 

115 

73 

48 

104 

116 

117 

118 

118 


1,163,654 
1,163.693 
1,163.752 
1,163,753 
1.163.759 
1.163,768 
1,163,813 
1,163,827 
1,16.3.828 
1.16.3.829 
1.163.856 
1,163.875 
1,163,876 
1,163.911 
1,163.922 
1,163,932 
1.164,008 
1,164,036 
1,164.037 
1.164.049 
1,164,063 
1,164.065 
1,164,081 
1,164.084 
1,164.087 
1,164.130 
1.164.131 
1,164.132 
1.164.141 
1,164.162 
1,164,170 
1.164.187 
1.164,188 
1.164,189 
1.164.193 
!. 164,287 
1,164,295 
1,164,383 
1,164.397 


527 

1,164,408 

168 

145 

1,164.413 

102 

176 

1.164.429 

104 

176 

1,164.464 

186 

l:!8 

1,164,487 

183 

126 

1,164.619 

173 

184 

1,164.636 

259 

188 

1,164.647 

198 

184 

1.164.649 

254 

184 

1.164,653 

259 

186 

1,164.667 

200 

163 

1.164.670 

263 

184 

1,164.676 

2.59 

186 

1.164,677 

259 

177 

1.164.705 

250 

192 

1,164,710 

180 

184 

1,164,728 

247 

IWt 

1,164  761 

259 

109 

1,164.766 

255 

125 

1.164  833 

259 

136 

1.164.850 

187 

164 

1,164,860 

264 

168 

1.164,98;$ 

260 

109 

1,165.055 

261 

116 

1,165,062 

250 

184 

1.165.065 

254 

1.84 

1.165.068 

164 

184 

1,165.124 

196 

176 

1,16.5.154 

254 

169 

1,165.199 

271 

144 

1.165.220 

271 

185 

1.165.-222 

187 

185 

1,165.251 

254 

185 

1,165.3<I6 

241 

193 

1.165.323 

250 

193 

],165,3:J8 

258 

104 

1,165,347 

169 

186 

1,165,348 

168 

186 

1,16,5,355 

256 

1,165,358 

1,165,367 

1,165,368 

1.165,371 

i;  165,393 

1,165,448 

1,163.498 

1,16.5,531  . 

1,165,567 

1,165,569 

1,165,570 

1,165,633 

1,165,646 

1,165.657 

1.165,689 

1,165,692 

1,165,693 

1.165,715 

i;i65,741 

1,165,742 

1,165.743 

1,165,753 

1,165,774 

1,165,803 

1,165,815 

1,165,865 

1,165,866 

1,165,867 

1,165,868 

1,16.5.869 

1.165,870 

1,165.877 

1.165,878 

1.165,8.89 

1,165,909 

1.165.920 

1,165.956 

1.166.063 

1,166.067 


270 
250 
272 
259 
259 
260 
263 
249 
242 
245 
251 
242 
271 
245 
250 
260 
260 
245 
272 
260 
255 
256 
241 
251 
255 
241 
241 
241 
241 
341 
241 
246 
246 
247 
346 
360 
342 
251 
260 


188 


LIST  OF  UNITED  STATES  PATENTS. 


Xo.  of 

No.  of 

No.  of 

1 

No.  of 

No.  of 

No.  of 

• 
No.  of 

P»t?nt. 

P*r..l 
1 

Patent. 

P^. 

Patent. 

Page. 

Patent 

Pate. 

Patent. 

Page. 

Patent 

I'ng.'. 

1 

Patent. 

Piiac. 

1,166.104 

?«8 

1 
1,167,915 

294 

1.169,056 

349 

1,172,885 

476 

1.175,146 

530 

1,177,166 

601 

1,179,625 

648 

1,166,121 

276 

1.167.1>:.6 

324 

1,170,000 

5.30 

1,172,887 

476 

1.17,3.147 

469  '■ 

1,177,107 

615 

1,179,6.36 

702 

1,166,122 

276 

1.167,998 

260 

1,170,056 

329 

1,172,908 

423 

1.175,169 

550 

1,177,171 

592 

1,179,791 

643 

1.166,123 

276 

1,168.046 

256 

1,170,102 

356 

1.172,925 

413 

1,17.3,191 

.327 

1,177,193 

523 

1,179,877 

050 

1,H5«.131> 

244 

1. 1 68.0.^1 

260 

1,170,110 

322 

1,172,930 

462  ' 

1,175.224 

490 

1,177,225 

590 

1,179,903 

641 

1.166.H2 

26' > 

l.l6S.0:.o 

298 

1,170,184 

295 

1.172.998 

433 

1,173.230 

531 

1,177,236 

691 

1,179,927 

633 

1.166.161. 

25:'> 

1.168.07(1 

265 

1.170.247 

366 

1,173,005 

627 

1.173.246 

541 

1,177,267 

596 

1,179.928 

624 

1.166.170 

259 

1.16.<.1«4 

231 

1.170,313 

316 

1,173,012 

423 

1,17.3,247 

541 

1,177,359 

539 

1.179,9.32 

624 

1.166.171 

26<.l 

1.168  2U 

311 

1,170,342 

364 

1,173,077 

416 

1,175,252 

548 

1,177,375 

539 

1,180.025 

642 

1.166.175 

245 

1.168,227 

330 

1,170,375 

364 

1,173,160 

461) 

1,175,266 

476 

1,177,394 

606 

1.180  027 

626 

l,16o.l83 

245 

1,168.2:10 

818 

1,170,376 

364 

1,173,182 

480 

1,175.294 

468 

1,177,396 

606 

1,180,061 

635 

1,166.2116 

275 

1,168,255 

320 

1.170,397 

348 

1,173,183 

479 

1,175,331 

545 

1,177,405 

593 

1,180.066 

627 

1,166,373 

243 

1,168.266 

276 

1.170,418 

360 

1,173,188 

459 

1,175,370 

547 

1,177,429 

606 

1,180.089 

639 

1.166.294 

244 

l,168,28t> 

314 

1,170.426 

318 

1,173,195 

465 

1,173,422 

533 

1,177,584 

592 

1.180.118 

640 

1.166.3U 

244 

1,168.281 

314 

1,170,428 

295 

1,173,196 

463 

1,175,423 

533 

1,177,586 

692 

1,180,137 

663 

1.166.319 

244 

1,168.401 

475 

1,170,440 

630 

1,173,303 

482 

1,175,424 

533 

1,177,648 

623 

1.180,1.39 

627 

1  166.342 

25S 

1,108,404 

295 

1,170,468 

317 

1,173,317 

633 

1.175,423 

533 

lil77,678 

644 

1,180,209 

641 

1.166,346 

249 

1,168,417 

309 

1,170,469 

326 

1,173,330 

463  , 

1,175,426 

533 

1,177,680 

641 

1,180,210 

641 

1,166,347 

•>j*> 

1,168,418 

309 

1,170,487 

356 

1,173,336 

465  , 

1,175,427 

534 

1,177.725 

623 

1.180,237 

626 

1,166,373 

273 

1,168,451 

294 

1,170,4S8 

356 

1,173.337 

465 

1,175,439 

469 

1,177,727 

625 

1,180,248 

640 

1,166,375 

246 

1,168,495 

309 

1,170.496 

348 

1,173,346 

469 

1,17.3,467 

554 

1,177,746 

648 

1,180,249 

640 

1,166.414 

261 

1,168,534 

299 

1,170,510 

348 

1,173,370 

462  1 

1,175,490 

534 

1,177.816 

626 

1,180,255 

655 

1.166,422 

246 

1.168,543 

29* 

1,170,540 

386 

1,173,385 

469 

1,175,495 

480 

1,177,832 

647 

1,180,264 

027 

1.166,447 

259 

1,168,573 

293 

1,170,554 

344 

1,173,390 

460 

1,175,538 

534 

1,177,858 

591 

1,180,372 

643 

1,166.464 

247 

1,168,626 

317  , 

1,170,5.38 

344 

1,173,417 

469 

1,175,539 

535 

1,177,859 

591 

1,180,435 

641 

1,166,509 

251 

1,168,626R 

479  1 

1,170,624 

384 

1,173.428 

460 

1,175,563 

468 

1,177,865 

635 

1,180,449 

623 

1.166,524 

255 

1,16^,663 

313  ; 

1,170,637 

365 

1,173,429 

490 

1,175.572 

533 

1,177,896 

642 

1,180,455 

634 

1,166,546 

277 

1,168,664 

313 

1,170,665 

365 

1,173.467 

473 

1,175,587 

537 

1,177,904 

1005 

1,180,497 

655 

1,166.547 

254 

1,168,678 

314  ' 

1,170,699 

357 

1,173,474 

466 

1,175,634 

535 

1,177,911 

642 

1,180,545 

624 

1,166,576 

255 

1,168.722 

325 

1,170,814 

367 

1,173,510 

461 

1,175,655 

546 

1,178,016 

839 

1,180,599 

642 

1,166,654 

260  1 

1,168,746 

329 

1,170,849 

349 

1,173.524 

468 

1,175,693 

546 

1,178,027 

635 

1,180,614 

641 

1,166,674 

271 

1,168,752 

314 

1,170,868 

375 

1,173.532 

460 

1,175,724 

470 

1,178,039 

650 

1,180,616 

031 

1,166,721 

2Cn 

1,168,758 

293 

1,170,884 

349 

1.173.350 

489 

1,175,732 

530 

1,178,0)0 

650 

1,180,627 

654 

1,166,731 

276 

1,168,785 

309 

1,170,962 

357 

1,173.566 

469 

1,175,747 

553 

1,178  081 

640 

1,180,657 

635 

1,166,777 

264 

1,168,789 

325 

1,171,046 

379 

1,173,370 

477 

1,175,751 

479 

1,178.086 

625 

1,180,694 

635 

1,166,784 

264 

1.168,823 

325 

1,171,066 

363 

1,173,597 

460 

1,175,791 

534 

1  178,108 

623 

1,180,704 

643 

1,166,790 

263 

1.168,869 

329 

1,171,117 

364 

1.173,698 

486 

1,175,844 

528 

i;i78,119 

857 

1,180,765 

641 

1.166,792 

247 

1,168,882 

310 

1,;71,183 
i;l7i;i87 

349 

1,173,699 

477 

1,175,853 

533 

1.178,142 

642 

1,180,775 

636 

1.166,802 

242 

1.168.901 

330 

371 

1,173,708 

461 

1,175,854 

465 

1,178,187 

623 

1,180,786 

624 

],166,8tl8 

263 

1.168,931 

309 

1,171,246 

361 

1,17.3,709 

486 

1,175,867 

546 

1,178,191 

607 

1,180.816 

639 

1.166,819 

256 

1.168,962 

314 

1,171,255 

.365 

1,17,3,747 

465 

1,175,876 

485 

1,178,205 

633 

1,180.840 

633 

1,166,845 

265 

1.169,017 

299 

1,171,299 

384 

1,173,748 

465 

1,175,903 

530 

1,178,223 

617 

1,180.844 

640 

1.166,846 

265 

1,169,069 

314 

1,171,306 

377 

1,173,749 

465 

1,175,909 

462 

1,178,352 

607 

1,180,902 

C29 

1,166,847 

2.'.0 

1.169,075 

294 

1,171,321 

386 

1,173.750 

465 

1,175,910 

462 

1,178,384 

634 

1,180,964 

628 

1,166,8*8 

250 

1,169,114 

.309 

1,171,360 

364 

1,173,779 

461 

1,175,933 

849 

1.17,8,391 
1,178,418 

593 

1.180.968 

635 

1,166.922 

255 

1,169,122 

295 

1,171,408 

42S 

1,173,873 

483 

1,175,944 

528 

594 

1,180,985 

628 

1,166,927 

260 

1,169,1:19 

314 

1,171,418 

412 

1,173,931 

463 

1,173,954 

547 

1,178,440 

633 

1,180.994 

639 

1.166.982 

246 

1,169,154 

317 

1,171,134 

349 

1,173,951 

476 

1,175,938 

602 

1,178,459 

650 

1.180,996 

640 

1.166.9S9 

231 

1.169,155 

317 

1,171,464 

345 

1.173,960 

470 

1,175,997 

533 

1,178,469 

635 

1,181,077 

640 

1.167,1106 

270 

1,169,205 

295 

1,171,500 

426 

1,173,965 

477 

1,176,006 

542 

1,178,483 

644 

1,181,086 

648 

1,167.016 

258 

1,169,253 

550 

1,171,524 

413 

1,173,999 

460 

1,176,018 

547 

1,178,487 

654 

1,181,116 

683 

1,167,021 

245  1 

1,169,267 

304 

1,171,542 

839 

1,174,008 

861 

1,176,040 

522 

1,178.301 

641 

1,181,183 

695 

1,167,026 

547 

1,169.270 

315 

1,171,583 

426 

1,174,086 

522 

1,176,030 

556 

1,178,532 

620 

1,181,184 

695 

1,167,030 

250  1 

1,169,289 

311 

1,171,037 

426 

1,174,176 

482 

1  176,060 

527 

1,17.S546 

635 

1,181,202 

687 

1.167.061 

255 

1,169,316 

329 

1,171,648 

410 

1,174,199 

526 

i;  176,067 

527 

1,178,349 

635 

1,181,205 

697 

1,167.118 

260  1 

1,169,321 

322 

1,171,660 

3  49 

1.174,245 

550 

1,176,070 

523 

1,178,350 

635 

1,181,244 

695 

1.167,135 

256  > 

1,169,322 

325 

1,171,676 

361 

1.174,248 

485 

1,176,078 

521 

1,178,351 

641 

1,181,264 

684 

1,167.149 

245  ' 

1,109.325 

303 

1,171,696 

413 

1,174,250 

469 

1,176,094 

528 

1,178,556 

629 

1,181,283 

691 

1,167,150 

245  , 

1,169.329 

531 

1,171,719 

427 

1.174,390 

.527 

1,176,130 

533 

1,178,591 

641 

1.181,286 

687 

1.167,176 

260 

1,169,311 

329 

1,171,720 

410 

1,174,447 

533 

1,176,176 

546 

1,178,708 

654 

1,181,301 

683 

1,167,193 

271 

1,169,344 

531 

1,171,739 

433 

1,174,464 

476 

1,176,199 

560 

1.178.720 

654 

1,181,314 

687 

1.167,204 

243 

1,169,349 

311 

1,171,782 

427 

1,174,466 

543 

1.176,284 

542 

i;i78,721 

644 

1  181,409 

691 

1,167.2:10 

276 

1,169,365 

310 

1,171,832 

427 

1,174,511 

527 

1.176,292 

546 

1,178,731 

654 

i;i81,410 

691 

1,167.264 

263 

1,169,371 

315 

1,171,836 

426 

1,174,537 

462 

1.176,343 

530 

1,178,794 

650 

1,181,411 

690 

1,167,2*J 

242 

1,169,384 

314 

1,171,892 

411 

1,174,546 

490 

,  1,176,363 

533 

1,178,808 

650 

1,181,424 

707 

1,167,326 

266 

1,169,392 

314 

1,171,902 

428 

1,174,631 

527 

1,176,378 

5.30 

1  1,178,858 

626 

1,181,431 

684 

1,167,327 

266 

1,169,397 

315 

1,172,061 

356 

1,174,646 

543 

1,176,412 

522 

\   1,178,863 

641 

1.181,460 

703 

1,167,.W9 

265 

1,169,404 

301 

1,172,062 

642 

1.174,662 

f.35 

1.176.428 

603 

1,178,888 

635 

1,181,465 

691 

1,167,373 

299 

1,169,437 

318 

1,172,073 

429 

1.174,663 

468 

1,176.429 

592 

1,178,901 

651 

1,181,485 

708 

1,167,434 

324 

1,169,444 

315 

1,172,120 

411 

1,174,667 

468 

1,176,432 

527 

1,178,927 

641 

1,181,549 

1023 

1,167,147 

298 

1,169,479 

295 

1,172,133 

422 

1,174,668 

468 

1,176,441 

546 

1,178,957 

623 

1,181,553 

686 

1,167,460 

309 

1,169.494 

314 

1,172,222 

426 

1,174,669 

490 

'   1,176,462 

553 

1,178,962 

634 

1,181,535 

708 

1,167,470 

297 

1,169,506 

545 

1,172,223 

426 

1,174.697 

533 

1,1 76,  .328 

553 

1,178,979 

636 

1,181,570 

694 

1,167,471 

297 

1,169,529 

315 

1,172,226 

412 

1,174,727 

545 

1  1,176,340 

347 

1,179,001 

626 

1,181,588 

698 

1,167,472 

297 

1,169,530 

315 

1,172,240 

337 

1,174,728 

545 

1,176,341 

547 

1,179,009 

640 

1,181,624 

692 

1,167,484 

315 

1,169,536 

314 

1,172,270 

434 

1,174,729 

545 

1,176,351 

601 

1,179,051 
1,179,176 

654 

1,181,677 

681 

1,167,485 

315 

1,169,571 

310 

1,172,291 

4.39 

1,174,730 

546 

1.176,371 

546 

643 

1,181.697 

707 

1,167,492 

311 

1,169,502 

303 

1,172,303 

482 

1,174,731 

546 

1,176,.397 

558 

1,179,180 

634 

1,181,729 

681 

1,167,518 

265 

l,169,.-)97 

303 

1,172.321 

427 

1,174,732 

543 

1,176,603 

546 

1,179  183 

624 

1,181,741 

695 

1,I67,.594 

316 

1,169,611 

330 

1,172,398 

460 

1,174,793 

468 

1,176,613 

539 

1,179,192 

623 

1,181.857 

686 

1,167,622 

276 

1,169,615 

298 

1,172,414 

465 

1,174,820 

463 

1,176,633 

551 

1,179,243 

626 

1,181,858 

686 

1,167,637 

204 

1,169,634 

317 

1,172,420 

468 

1,174,888 

462 

1,176,644 

551 

!  1,179,311 

651 

1,181,859 

687 

1,167,642 

326 

1,169,681 

310 

1,172,429 

439 

1.174,903 

480 

1,170,700 

822 

1,179,313 

640 

1,181,860 

687 

1,167,700 

314 

1,169,726 

:i09 

1,172,479 

476 

1,174,912 

534 

1,176,744 

606 

1  l,179,:i27 

651 

1,181,905 

687 

1,167,701 

314 

1,169,733 

314 

1,172,500 

476 

1,174,944 

469 

1,176.747 

592 

1,179,337 

645 

1,181,906 

687 

1,167.705 

316 

1,169,756 

303 

1,172,528 

433 

1,174,946 

477 

1,176,813 

536 

1,179,390 

640 

1,181,944 

691 

1,167,728 

251 

1,169,764 

348 

1,172,551 

461 

1,174,967 

551 

1  176,8.38 

606 

1.179,394 

634 

1,181,967 

686 

l,167,7.i5 

W)9 

1,169,765 

348 

1,172,575 

459 

1,174,970 

527 

1,176,878 

690 

1  1,179,408 

654 

1,181,973 

681 

1,167.763 

308 

1,169,766 

348 

1,172,576 

459 

1  1,174,971 

527 

1,176,982 

610 

i  1,179,413 

853 

1,181,976 

681 

1,167,770 

297 

1,169,817 

316 

1,172,597 

474 

1  1,174,979 

528 

1,176,999 

553 

1,179,414 

642 

1,182,013 

748 

1,167,788 

309 

1,169,821 

365 

1,172,639 

470 

1  1,174,995 

532 

1,177,037 

555 

1,179,415 

628 

1,182,071 

699 

1,167,80*) 

303 

1,169,825 

365 

1.172,674 

469 

i  1,175.001 

522 

1,177,038 

.355 

1,170,420 

635 

1,182,006 

695 

1,167,827 

260 

1,169,893 

366 

1,172,682 

462 

1  1,175,007 

469 

1,177  058 

390 

1,179,421 

655 

1,182,172 

690 

1,167.8.53 

294 

1,169,919 

343 

1,172,723 

470 

1  1,175,079 

463 

1,177,109 

391 

1,179,484 

623 

1,182,213 

704 

1,167,883 

314 

1,169,942 

299 

1,172,741 

468 

1,175,091 

554 

1,177,117 

613 

•   1,179,522 

640 

1,182,220 

681 

1,167,884 

299 

1,169,943 

547 

1,172,796 

424 

1.17.5,113 

482 

1,177,119 

608 

1,179,569 

623 

1,182,270 

704 

1,167,909 

298 

1,169,944 

311 

1,172,863 

468 

1,175,114 

482 

1,177,156 

342 

1,179,616 

626 

1,182,316 

706 

LIST  OF  UNITED  STATES  PATENTS. 


189 


, 

No.  ol 

No.  of 

No.  ..f 

No,  of 

No.  ol 

No,  of 

No.  of 

Patent, 

Page. 

Patent. 

Pane 

Piiteiit. 

Png<-. 

Patent, 

Page. 

Patent. 

Page. 

Patent. 

Pago. 

Patent. 

Page. 

1,1S2,320 

B95 

1,184.049 

839 

:  1,186,500 

855 

1,188,718 

887 

1,190,960 

882 

1,193,359 

954 

1,195,211 

1059 

1,182,465 

681 

1,184,056 

739 

1,186,522 

843 

1,188,740 

905 

1,190,9.82 

897 

1,193,429 

961 

1,195,227 

1034 

1,182,501 

699 

1,184.665 

753 

1.186,524 

861 

1,188,7,55 

903 

1,191,033 

881 

1,193,430 

961 

1.195,230 

1067 

1,182,513 

695 

1,184,693 

738 

1,186,525 

870 

1,188,759 

891 

1,191,034 

907 

1,193,474 

979 

1,195,325 

1010 

1,182,543 

683 

1,184.(194 

738 

1,186,564 

863 

1,188,769 

890 

1,191,053 

930 

'  1,193,477 

976 

1,195,376 

1067 

1,182,544 

683 

1,1,84.727 

731 

1,186,604 

843 

1,188,770 

890 

1,191,072 

883 

1,193,496 

969 

1,195,391 

1079 

1,182,601 

684 

1,184,772 

755 

1,186,608 

863 

1,188,771 

890 

1,191,075 

881 

1,193,540 

958 

1,195,421 

1067 

1,182,640 

683 

1,184,806 

839 

1,180,011 

840 

1,188,772 

890 

1,191,104 

889 

1,193,541 

958 

1,195,424 

1067 

1,182,668 

690 

1,184,817 

745 

1,186,629 

833 

1,188,775 

898 

1,191,105 

889 

<   1,193,552 

962 

1,195,425 

1067 

1,182,6'.>1 

704 

1,181.818 

745 

1,186,655 

833 

1,188,776 

898 

1,191,100 

889 

1,193,566 

961 

1,195,431 

1057 

1,182,738 

683 

1.184,819 

821 

1.186,687 

828 

1,188,777 

898 

1,191,108 

881 

1,193,596 

954 

1,195,432 

1035 

1  182,730 

691 

1,184.839 

737 

1,186,855 

828 

1,188,797 

887 

1,191,291 

930 

1,193,613 

961 

1,19.5,459 

1022 

i;i82,760 

692 

1, lS4.su 

730 

1,186,893 

860 

1,188,798 

887 

1,191,.)00 

931 

1,193,634 

979 

1,195,521 

1022 

1,182,851 

710 

1,184.842 

730 

1,186,894 

860 

1,188,799 

887 

1,191,324 

937 

1,193,649 

979 

1,195537 

1079 

1,1,S2.880 

690 

1.184,854 

745 

1,186,898 

851 

1,188,800 

887 

1,191,328 

932 

1,193,650 

979 

1,195;560 

1059 

1,182,890 

744 

1,184,809 

734 

1,186,921 

840 

1,188,838 

890 

1,191,338 

915 

1  1,193,051 

979 

1,195,604 

1026 

1,182,893 

729 

1,184.925 

729 

1,186,936 

851 

1,188,867 

895 

1,191,356 

931 

1,193,680 

969 

1,195,600 

1010 

1,182,915 

738 

1.184.926 

822 

1,186,937 

851 

1,188,893 

905 

1,191,383 

927 

1  1,193,697 

954 

1,195,607 

1007 

1,182,947 

821 

1,185.005 

744 

1,186,993 

828 

1,188,898 

900 

1,191,386 

931 

1,193,734 

970 

1,195,616 

1067 

1,182,951 

743 

1,185,009 

751 

1,187,025 

842 

1,188,922 

898 

1,191,390 

934 

1,193.741 

971 

1,195,617 

1067 

1,182,995 

740 

1,185,028 

736 

1,187,048 

827 

1,188,9.36 

884 

1,191,439 

924 

'   1,193,743 

976 

1,195,641 

1052 

1,183.022 

747 

1.185,029 

736 

1,187,049 

827 

1,188,939 

907 

1,191,440 

940 

1,193,763 

958 

1,195,646 

1010 

1,183,023 

747 

1,185,074 

734 

1,187,050 

827 

1,188,961 

883 

1,191,451 

924 

1,193,779 

953 

1,195,647 

1010 

1,183,055 

979 

1,185,075 

746 

1,187,051 

827 

1,189,023 

904 

1,191,4,80 

935 

1,193,783 

969 

1,195,655 

1016 

1,183,086 

743 

1,185  135 

739 

1,187,061 

828 

1,189,062 

891 

i  1,191,495 

927 

1,193,786 

971 

1,19.5,673 

1026 

1,183,091 

730 

1,185,136 

739 

1,187,225 

842 

1,189,083 

883 

1,191,526 

933 

1,193,788 

965 

1.195,677 

1068 

1,183,994 

754 

1,185,187 

741 

1,187.229 

853 

1,189,110 

899 

1,191,527 

935 

,  1,193,794 

963 

1,19.5,698 

1067 

1,183,097 

858 

1,185,213 

746 

i  1,187,230 

853 

1,189,114 

905 

1,191,544 

944 

'  1,193,795 

963 

1,195,704 

1022 

1,183,093 

822 

1,185,216 

738 

1,187,231 

853 

1,139,229 

890 

1,191,545 

944 

;  1,193,796 

963 

1,195,720 

1006 

1,183,142 

753 

1,185,227 

745 

1,187,232 

853 

1,189,238 

903 

1,191,552 

920 

1  1,193,797 

963 

1,195,752 

1052 

1,183,152 

733 

1,185,252 

742 

1,187,246 

823 

1,189,254 

889 

1,191,580 

944 

1,193,798 

963 

1,195,888 

1009 

1,183,172 

744 

1,135,254 

738 

1,187,282 

828 

1,189,265 

884 

1,191,585 

916 

1,193,799 

963 

1,195,923 

1032 

1,183,188 

745 

1,185.202 

746 

1,187,305 

828 

1  189,282 

934 

1,191,615 

937 

1,193,800 

963 

1,195,934 

1005 

1,183.201 

747 

1,185,265 

754 

1,187,314 

843 

1,189,300 

883 

1,191,630 

927 

1,193,829 

960 

1,195,955 

1067 

1  183,207 

736 

1,185,280 

744 

1,187,3,80 

828 

1,189,313 

896 

1,191,647 

941 

1,193,830 

958 

1,196,020 

1052 

1,183,217 

742 

1,185,290 

743 

1,187,392 

858 

1,189,351 

899 

1,191,673 

933 

1,193,838 

960 

1,196,029 

1016 

1,183,255 

739 

1,185,342 

822 

1,187,399 

822 

1,189,356 

898 

1,191,752 

926 

1,193,879 

980 

1,196,030 

1016 

1,183,258 

741 

1,185,361 

744 

1,187,410 

849 

1,189,373 

896 

1,191,799 

931 

1,193,882 

971 

1,190,031 

1016 

1,183,266 

731 

1.185,394 

742 

!  1,187,411 

849 

1,189.431 

909 

1,191,801 

924 

1,193,911 

982 

1,196,047 

1000 

1.183.315 

737 

1,185,395 

742 

1,187,412 

849 

1,189,502 

900 

1,191,804 

927 

1,193,922 

965 

1,196,048 

1000 

1,183,316 

737 

1,18,5,396 

742 

!  1,187,421 

868 

1,189,503 

900 

1,191,869 

919 

1,193,924 

953 

1,198,049 

1022 

1,183.317 

731 

1,185,397 

742 

1,187.584 

915 

1,189,551 

1262 

1,191,870 

919 

1,193,951 

975 

1,196,0,56 

1052 

1,183,353 

743 

1,185,407 

745 

1,187,585 

915 

1,189,557 

915 

1,191,880 

921 

1,194,000 

976 

1,196,080 

1035 

1,183,378 

734 

1,18.5.413 

735 

1.187,614 

885 

1,189,602 

907 

1,191,890 

930 

1,194,013 

972 

1,196,101 

1006 

1,183,401 

827 

1,185.414 

746 

i;i87,623 

896 

1,1.89,638 

905 

1,191.916 

944 

1,194,014 

972 

1,196,113 

1067 

1,183,408 

750 

1,185.499 

754 

1,187,630 

897 

1,189,653 

890 

1,191,921 

910 

1,194,015 

972 

1  196,123 

1022 

,1.183.411 

730 

l,185,.50O 

754 

1,187,633 

890 

1,139,664 

884 

1,191,941 

944 

1,194,033 

958 

1^196,127 

1008 

1,183,423 

745 

1,185.514 

747 

1,187.702 

904 

1,189,696 

907 

1,191,943 

918 

1,194,077 

974 

1,196,128 

1024 

1,183,431 

822 

1,1S5;526 

729 

1,187,703 

904 

1,189,711 

916 

1,191,952 

916 

1,194,095 

980 

1,196,184 

1034 

1,183,445 

827 

1,185,529 

739 

1,187,717 

891 

1,189,721 

934 

1,191,982 

915 

1,194.101 

970 

1,196,185 

1066 

1,183,446 

734 

1,185,550 

730 

1,187,772 

896 

1,189,725 

897 

1,191,997 

944 

1,194,118 

954 

1,196,202 

1068 

1,183,457 

730 

1,185,5.«8 

732 

1,187,775 

898 

1,139,736 

885 

1,192,037 

930 

1,194,151 

959 

1,196,259 

1035 

1,183,458 

7.30 

1,185,592 

732 

1,187,797 

883 

1,189,756 

887 

1,192,048 

927 

1,194,155 

965 

1,196,274 

1025 

1,183,591 

979 

1,185,594 

729 

:  1,187.864 

888 

1,189,761 

916 

1,192,050 

931 

1,194,157 

954 

1,196,276 

1026 

1,183.640 

745 

1,185.603 

753 

1,187,865 

888 

1,189,772 

881 

1.192,061 

931 

1,194,201 

973 

1,196,290 

1010 

1,183,665 

747 

1,185  604 

747 

'  1,187,869 

933 

1,189,777 

915 

1,192,062 

927 

1,194,219 

974 

1,196,306 

1085 

1,183,711 

754 

1,185,605 

748 

1,187,874 

883 

1,189,780 

891 

1,192,075 

941 

1,194,289 

958 

1,196,329 

1059 

1,183,736 

743 

1  185,637 

868 

1,187,890 

837 

1,189,817 

932 

1,192,084 

916 

1,194,344 

966 

1,196,334 

1028 

.1,183.748 

735 

1, '8,5,641 

853 

1,187,903 

897 

1,189,841 

399 

1,192,099 

928 

1,194,354 

979 

1,196,342 

1022 

.1,183.749 

732 

1,185,054 

854 

1,187,927 

895 

1,189,896 

884 

1,192,163 

933 

1,194,380 

960 

1,196,343 

1022 

1,183,831 

733 

1,185,6.82 

823 

1,187,932 

887 

1,189,904 

891 

1,192,310 

935 

1,194,438 

970 

1,196,357 

1078 

11,183,838 

729 

1,185,704 

852 

1,187,933 

898 

1,189,961 

881 

1,192,394 

930 

1,194,464 

1016 

1,196,376 

1052 

11,183,885 

737 

1,18.5,731 

857 

1.187,949 

890 

1,190,006 

919 

1,192,424 

944 

1,194,165 

1261 

1.196,422 

1256 

1,183,889 

729 

1,185.747 

828 

1,187.950 

890 

1,190,122 

896 

1,192.460 

936 

1,191,495 

976 

1,196,470 

1006 

1,183,891 

744 

1,185,757 

840 

1,187,999 

1031 

1,190.127 

881 

1,192,474 

927 

1,194,556 

999 

1.196,481 

1079 

1,184,006 

744 

1,185,773 

843 

1,188,014 

933 

1,190,160 

916 

1,192,492 

916 

1,194,558 

1111 

1,196,,505 

1069 

11,184,015 

747 

1,185,774 

843 

1,188,057 

384 

1,190,161 

916 

1,192,529 

919 

1,194,561 

980 

1,196,.595 

1026 

ll, 184,071 

855 

1,185,775 

843 

1,188,081 

891 

1,190,162 

884 

1,192.545 

937 

1,194,577 

1005 

1,196,597 

1024 

,1,184,086 

746 

1,185,817 

851 

1,188,111 

894 

1,190,317 

937 

1,192.559 

943 

1,194,606 

1023 

1,196,639 

1016 

1,184,095 

756 

1,185,830 

869 

1,188,128 

1265 

1,190,369 

940 

1,192,560 

943 

1,194,603 

1032 

1,196,657 

1016 

1,184,109 

738 

1,185,902 

851 

1,188,188 

895 

1,190,458 

941 

l,192,,i69 

942 

1,194,648 

970 

1,196,693 

1017 

1,184,131 

738 

1,185,943 

834 

1,188,191 

890 

1,190,478 

919 

1,192,581 

919 

1,194,669 

970 

1,196,699 

1067 

1,184,164 

747 

1,185,959 

851 

1,183,237 

895 

1,190,510 

881 

1,192,584 

938 

1,194,717 

999 

1,196,705 

1023 

1,184,177 

754 

1,185,961 

828 

1,183,244 

908 

1.190,538 

919 

1,192,640 

924 

1,194,730 

958 

1,196,708 

1009 

1,181,1.84 

739 

1,186,000 

868 

1,188,245 

908 

1.190,549 

396 

1,192,053 

919 

1,194,734 

1000 

1,196,718 

1035 

1,184,194 

742 

1,186,014 

870 

1,138,246 

908 

1,190,609 

941 

1,192,709 

1261 

1,194,7.50 

1005 

1,196,726 

1067 

1,184,206 

734 

1,180,052 

834 

1,188,255 

884 

1,190,633 

919 

1.192,729 

918 

1,194,756 

969 

1,196,734 

1059 

ll. 184.261 

730 

1,186.065 

869 

1.188,259 

886 

1,190,6;>2 

930 

1,192,756 

934 

1,194.839 

973 

1,196,767 

1066 

11,184.295 

752 

1,186,076 

842 

1,188,340 

880 

1,100,659 

907 

1,192,361 

982 

1.194,866 

1009 

1,196,829 

1068 

|1. 184,306 

^,184,307 
ll, 1.84,308 

734 

1.186.104 

849 

i:i88,3,56 

923 

1,190,678 

896 ; 

1,192,903 

960 

1,194,899 

1009 

1,190,889 

1074 

734 

1,186,106 

863 

1,188,376 

887 

1,190,679 

896 

1,192,942 

958 

1,194,906 

070 

1,196,910 

1075 

734 

1,186.161 

863 

1,188,382 

941 

1,190,702 

881 

1,192,945 

969 

1,194,926 

966 

1,197.019 

1082 

[1,184,316 

755 

1.186,167 

823 

1,188,421 

886 

1.190,712 

896 

1,192,946 

954 

1,194,933 

976 

1.197,097 

1061 

3,184,320 
1,184,323 

737 

1.186,172 

849 

1,188,430 

895 

1,190,765 

934  1 

1,192.987 

958  1 

1,194,940 

970 

1,197,123 

1079 

734 

1,186,175 

823 

1,188,439 

934  1 

1,190,806 

935 

1.193:066 

958 

1,194,949 

1000 

1,197,137 

1068 

11,184,359 

730 

1,186,217 

849 

1.188,502 

881  i 

1,190,807 

935 

1,193,067 

958 

1,19.5,000 

1000 

1,197,142 

1080 

!M84,360 

730 

1,1.86,253 

828 

1,188,505 

890 

1,190,814 

897 

1,193.068 

958 

1,195,040 

961 

1,197,150 

1083 

1.184,370 

751 

1,186,269 

823 

1,188,530 

891 

1,190,815 

897 

1,193,069 

958 

1,195,044 

1075 

1,197,167 

1058 

A. 184,397 

823 

1,186,300 

834 

1,188,543 

886 

1,190,827 

940 

1,193,143 

976 

1.195,067 

976 

1,197,171 

1071 

1,184,398 

823 

1,186,306 

851 

1,138,544 

886 

1,190,829 

915 

1,193,173 

976 

1,195,075 

1015 

1,197,199 

1066 

1.184,456 

744 

1,136,335 

851 

1,188.545 

886 

1,190,842 

881 

1,193,178 

961 

1,195,087 

965 

1,197,256 

1066 

^184.480 

746 

1,186,367 

840 

1,188,566 

895 

1,190,345 

944 

l,193;i97 

969 

1,195,099 

1029 

1,197,270 

1078 

1.184,518 

734 

1.186,370 

821 

1,188,567 

895 

1,190,356 

897 

1,193,209 

976 

1,195,152 

1031 

1,197,275 

1068 

1,184.520 

744 

1,186  373 

839 

1.188,651 

890  : 

1,190.889 

899 

1,193,210 

964 

1,195,153 

1031 

1.197,295 

1260 

,184,,523 

744  : 

1,186,440 

833 

1,183,655 

898 

1,190,937 

930 

1,193,.333 

953 

1,195,154 

1031 

1,197.316 

1071 

1,134.576 

738 

1,186,476 

822 

1,188,665 

904 

1,190,953  1 

940 

1,193,334 

953 

1.195,158 

1005 

1,197,327 

1060 

L. 184,585 

i 

744 

1,186,477 

853 

1,188,705 

895 

1,190,957 

884 

1,193,335 

953 

1,195,205 

1034 

1,197,329 

1060 

190 


LIST  OF  FRENCH   PATENTS. 


No  o( 
PMeat.    [  Faar. 


Xo.  ol 
Fa  teat. 


ft**. 


Xo.  of 
Fateni. 


Pajr. 


No    of 
Fat«ot 


Page. 


No.  of 
l>at«nt. 


P»B». 


So.  nl 
Patent. 


Page. 


No.  o( 
Patent. 


t 
l.l»7.S3l 

1058 

1,198.152 

1 
Ills 

1,199,233 

1 
1151 

1 
1,2<K1.433 

1153 

1,20!, 143 

1 
1209 

1.202,457 

1232 

1.203,615 

1261 

1.19T.442 

U178 

1,198,162 

1101 

1,199.X34 

1151 

1,200.412 

1210 

1,201,191 

1237 

1,202,474 

1233 

1,203,642 

125S 

1.19;,«-V( 

1054 

1,198,171 

1060 

1,199,271 

1149 

1.200.41.(1 

1207 

1.201.202 

1224 

1,202,512 

1223 

1,203,740 

1261 

l,l»7.4i!> 

1U«9 

1,198.172 

1060 

1,199,273 

1153 

1.21HI.48S 

1163 

1.201,2(18 

1206 

1,202,534 

1264 

1,203,756 

12U 

l.ll>7,4jrf 

1069 

1,198.2113 

1109 

l,19y.3l5 

1207 

1,2(HI.5;U 

1223 

1,21)1,224 

1224 

1.202,535 

1264 

1,203,779 

1287 

l.l97.4<e 

1272 

1,198.241 

1068 

1,199,371 

1173 

1,200,54(1 

1153 

1,201.225 

1224 

1,202,543 

1215  1 

1,203,858 

1267 

l.l97,4!»j 

lOi: 

1,198.245 

1096 

1,199,380 

1207 

1,200.539 

1208 

1.201,260 

12.')6 

1,202,556 

1218  1 

1,203,857 

1857 

1.197.il2 

10&9 

1.UW.2S2 

1096 

1.199.381 

I20S 

1.2(^1.560 

1208 

1.201,298 

1207 

1,202,557 

1233 

1,203.897 

12M 

i.nrr.ri 

1072 

1.198,304 

1129 

1,199.387 

1175 

1.2(M),606 

1212 

1.201, .301 

1225 

1,202,567 

1236 

1,203,911 

1267 

1059 

1,198,356 

1131 

1,199,395 

1215 

1.200,817 

1225 

1,201,344 

1229 

1,202,852 

1216 

1.203.941 

1270 

1117 

1,198,373 

1107 

1.199,429 

1222 

1,200.631 

1212 

1.201.380 

1267 

1,202,712 

1237 

1,203,944 

125S 

1117 

1,198.377 

1105 

1,199,433 

1152 

1,2011.645 

1157 

1.201, .385 

1231 

1,202,758 

1227 

1,203,966 

1267 

1123 

1,198.393 

1129 

1,199,434 

1153 

1  2(KI  677 

1153 

1.201.386 

1223 

1,202,759 

1227 

1 ,203,983 

1270 

1123 

1,198,434 

1118 

1,199,457 

1233 

1  2iX(,678 

1153 

1,201.388 

1216 

1,202,760 

12L-7 

1, 203,991 

1264 

1117 

1.198,440 

1123 

1,199,458 

1151 

1,200.682 

1224 

1,201. 3'I6 

1217 

1,202,768 

12,i0 

1,201,(130 

1257 

l.luT.Olo 

1117 

1,198,441 

1123 

1.199,483 

1210 

1 .200,692 

1226 

1.201  402 

1215 

1,202,803 

1257 

1,204,069 

1285 

I.l97.«i2 

1096 

1,198,442 

1123 

1,199,484 

1210 

1.200,696 

1156 

1.201.481 

1267 

1,202,821 

1216 

1,204.070 

1265 

1.197.620 

1101 

1,198.519 

1097 

1,199,472 

1224 

),2(X),713 

1225 

1.201,531 

1212 

1,202,823 

1254  1 

1,204,083 

ISliS 

1. 197.626 

1110 

1.198.:.42 

1102 

1.199,514 

1233 

1,200,719 

121(1 

1.201.541 

1218 

1,202,837 

1266 

1  204,086 

1  -jc^ 

1.1»7,62>J 

1102 

1,198,597 

1097 

1,199,642 

1177 

1.2IX),726 

1151 

1,201,544 

1214 

1,202,886 

1264 

1,204,121 

i;;:.;'. 

1.197.S32 

1057 

1,198,618 

1120 

1.199,897 

1150 

1.20O.731 

1226 

1.201,586 

1218 

1,202,931 

1272 

1.204,141 

1  ■-•i.ii 

1.197.633 

1058 

1,198.618 

1118 

1,199,7(W 

1145 

1,200.763 

1173 

1,201,601 

1213 

1,202,969 

12(^7 

1.204,142 

12(10 

1,197.640 

1080 

1,198,625 

1116 

1,199,701 

1145 

1.200,770 

1148 

1.201,607 

1224 

1,202.995 

1218 

1.204.143 

1260 

1.197.693 

1068 

1.198.826 

1116 

1,19'.>,745 

1153 

1.200.774 

1152 

1,201,611 

1212 

1  203,008 

1236 

1.204,211 

1281 

1,197.694 

1117 

1.198.703 

1119 

1,199,798 

1213 

1,200.787 

1229 

1,201,625 

1225 

1,203,011 

1262 

1,204,234 

1267 

1.197,695 

1117 

1,198.769 

1282 

1,199,799 

1215 

1,200.805 

1136 

1,201,033 

1222 

1,203,032 

1272 

1.204,238 

1268 

1.197.705 

1054 

1.198.816 

1111 

1,19<.>,800 

1215 

1.200.806 

1229 

1.201,671 

1266 

1,203,03S 

1262 

1,204,300 

1270 

1.197.707 

1128 

1,198,817 

1111 

1,199,861 

1225 

1 .200,832 

1223 

1,201,831 

1238 

1,203,069 

1227 

1,204,315 

1269 

1,197.804 

1101 

1.198,827 

1119 

1,19'.>,890 

1131 

1.200,848 

1151 

1,201,850 

1236 

1.203,180 

1264 

1,204,349 

1267 

1.197,85o 

1106 

1,198,867 

1108 

1,199,903 

12H 

1.200.837 

1210 

1.201,873 

1231 

1,203.233 

1267 

1.204,374 

1267 

l,197.8o« 

1106 

1,198,880 

1118 

1,199,909 

1211 

1,200.871 

1210 

1.201  899 

1223 

1,2031241 

1227 

1,204,479 

1278 

1.197.859 

1116 

1,193.882 

1118 

1,199,945 

1206 

1,200,886 

1152 

1,201,955 

1218 

1,203,246 

1234 

1,204,492 

1255 

1.197,932 

1100 

1.198,943 

1131 

1,199,974 

1208 

1,200.889 

1157 

1,201.961 

1216 

1,203,276 

1224 

1.204,521 

1258 

1.197,944 

1052 

1,198.944 

1131 

1,199,982 

1153 

1,200.940 

1177 

1.201.968 

1214 

1,203,302 

125(1 

1.204,337 

1281 

1.197.946 

1100 

1,198,'.«65 

1109 

1,199,996 

1147 

1 .2(M).974 

1147 

1,201,994 

1226 

1,203,303 

12:.(i 

1.204,554 

125S 

1.197.971 

1131 

1.198.975 

1124 

1.200.011 

1233 

1. 200.982 

1181 

1,202,006 

1264 

1,203,312 

12.i4 

1,204.608 

1271 

1.197.983 

1106 

1,198,987 

1109 

1,200,025 

1223 

1.200,996 

1145 

1,202,040 

1212 

1,203,341 

1223 

1,204,638 

1254 

1.197,997 

1061 

1,198,990 

1102 

1,200,028 

1210 

1,201,021 

1208 

1,202,061 

1216 

1,20.3,357 

1260 

1,204,639 

1256 

1,198,010 

1101 

1,199.015 

1110 

1,200,055 

1133 

1,201.023 

1137 

1,202.065 

1237 

1,203,372 

1223 

1,204,646 

125S 

1,1»8,011 

1117 

1.199,016 

1110 

1,200,116 

1208 

1,201,027 

1,201,042 

'  1,201,043 

1229 

1,202,081 

1218 

1,203,373 

1223 

1,204,647 

1253 

1488.024 

1120 

1,199,020 

1118 

1,200,117 

1208 

1225 

1,202,109 

1208 

1,203,374 

1223 

1,204,716 

1253 

1,196,028 

1106 

1,199,032 

1097 

1,200,132 

1207 

1156 

1,202,130 

1233 

1,203,375 

1223 

1,204,789 

1255 

1,198,033 

1060 

1,199,041 

1220 

1,200,138 

1220 

1.201.044 

11.56 

1.202,149 

1223 

1,203,409 

1262 

1,204,843 

1265 

1,198.037 

1101 

1,199,042 

1220 

1,200,146 

1163 

1.201.058 

1222 

1,202,215 

1217 

1,203,419 

1234 

1,204,845 

1253 

1,196.039 

1096 

1.199,044 

1220 

1,200,165 

1233 

1,201,062 

1230 

1,202,260 

1214 

1,203,499 

1272 

1,204,933 

1261 

1.196,040 

1061 

1,199.091 

1207 

,  1,200,228 

1185 

1.201,093 

1226 

1,202,278 

1223 

1,203,500 

1272 

1,205,007 

1254 

1,198,069 

1102 

1,199,098 

1177 

1,200,281 

1208 

1,201,101 

1152 

1,202,282 

1235 

1,203,511 

1237 

1,205,056 

1261 

1.196,086 

1118 

1,199.099 

1177 

1,200,296 

1165 

1,201,104 

1229 

1,202,317 

1215 

1,203,555 

1264 

1,205,080 

1255 

1,198,095 

1118 

1,199.120 

1220 

l,2r)0,324 

1233 

1,201,131 

1208 

1.202,327 

1221 

1,203,567 

1252 

1,205,081 

1267 

1.198,100 

1124 

1,199,124 

1233 

1,200,325 

1233 

1,201,1.32 

1176 

1,202,385 

1236 

1,203,594 

1270 

1,205,138 

1272 

1.198.116 

1120 

1,199,200 

1223 

1,200,334 

1156 

1,201,133 

1176 

1,202,397 

1208 

1,20.3,613 

1265 

1,198.129 

1132 

1,199,220 

1212 

1.200,352 

1224 

1,201,134 

1222 

^  1,202,421 

1207 

1,203,614 

1253 

FRENCH     PATENTS. 

{Kote. — "  A  "  indicates  that  an  addition  to  the  Patent  is  referred  to.} 


410,073.\ 

63 

432.n47A 

40 

432. 264  .\ 

40 

435.9S6.\ 

54 

442.A<<1.\ 

73 

433,111.^ 

49 

455,93IH 

63 

459.14l.\ 

64 

462.252.A 

1105 

464.642.A 

47 

464.947.A 

63 

465.471. \ 

597 

4«5,8(j7.\ 

)1.5« 

468,31 2.A 

.596 

468,64  5  A 

361 

4«9,054.A 

34 

469,S5IA 

633 

469,979A 

591 

470,242A 

1172 

470,9  I9A 

33,1100 

472.587A 

56 

473,183A 

39 

473.39yA 

1106 

474,3!«A 

602 

474,321  A 

606 

474.3:'2A 

633 

4 7 4, 327 A 

,101 

474,:i>13A 

633 

474.42''A 

1124 

474,6«yA 

611 

475,152 

60 

475,154 

3.3 

475. 18f) 

40 

475.184 

35 

475,195 

47.5.197 

475,235A 

475.245 

475,250 

475,253 

475.255 

475,297 

473,299 

475,.302 

475.3(13 

475,.32S 

475,338 

47.5,343 

47.5,346 

475,351 

47.^367 

475,.382 

475,387 

475,  :07 

47.5.427 

475,431A 

475.433 

473,445 

475.455 

475,478 

475,485 

475,487 

475,487A 

475,528 

475,543 

475,550 

47.5,565 

475,601 


46 
34 
1016 
39 
64 
49 
31 
SI 
74 
54 
34 
49 
42 
39 
31 
73 
82 
55 
31 
33 
67 
596 
36 
67 
46 
48 
47 
64 
64 
33 
60 
67 
130 
131 


475,639 

475,642 

475,649 

475,654 

475,665 

475,702 

475,716 

475,727 

475,740 

475,758 

475,758A 

475,783 

475,791 

475,792 

475,793 

475,794 

475,853  I 

47e,908  I 

475,938A' 

475,969  ; 

475,974  ! 

475,998  ; 

476,059 

476,061  I 

476,064 

476,120  I 

476,127  I 

476.128 

476.150 

476,154 

476,213 

476,260 

476,268 

476.204 


67 
46 
53 
72 
38 
53 
33 
49 
46 
64 
64 
54 
64 
64 
39 
42 
72 
46 
1102 
64 
53 
48 
131 
42 
56 
42 
33 
33 
31 
47 
73 
47 
67 
46 


476,304  I 

54 

476,856 

379 

476,330 

57 

476,858 

349 

476,346 

54 

476,860 

357 

476,362 

36 

476.876 

349 

476,383 

41 

476,878 

365 

478,390 

48 

476,880 

609 

478,454 

48 

476,901 

634 

476,465  1 

47 

476,912 

349 

476,470  ; 

56 

476,913 

591 

476,471  ; 

56 

476,930 

386 

476,509 

131 

476,931 

386 

476,512 

67 

476,953 

349 

476,51 2A 

1176 

476,956 

379 

476,576 

56 

478,960 

337 

476,630 

45 

476,961 

356 

476,633 

46 

476,976 

366 

476.635  ' 

610 

476,991 

597 

476,643 

357 

476,994 

601 

476,855 

365 

476,998 

366 

476,676 

345 

477,001 

368 

476,690 

386 

477,015 

357 

476,693 

631 

477,044 

361 

476,696 

613 

477,046 

367 

476,706 

.345 

477,073 

365 

476,719 

614 

477.077 

613 

476,751 

361 

477,083 

592 

478,7.56 

594 

477,145 

593 

478,782 

593 

477,173 

617 

478,706 

593 

477,173A 

1131 

476,805 

.349 

477,174 

602 

476.806 

349 

477,204 

644 

476,818 

634 

477,212 

628 

476,852 

357 

477,238 

644 

476,855 

345 

477,260 

349 

477,261 
477,267 
477,268 
477,270 
477,284 
477,293 
477,294 
477,306 
477,324 
477,343 
477,349 
477,353 
477,371 
477,377 
477,404 
477,407 
477,409 
477,411 
477,427 
477,429 
477,450 
477,459 
477,476 
477,478 
477,480 
477,492 
477,493 
477.511 
477,523 
477.527 
477,546 
477,560 
477,579 
477,586 


349 
617 
591 
807 
814 
643 
597 
598 
603 
618 
607 
601 
378 
361 
593 
350 
349 
594 
593 
634 
379 
349 
608 
609 
607 
597 
597 
357 
378 
605 
607 
617 
378 
610 


477,620 
477,622 
477.623 
477,625 
477,646 
477,653 
477,655 
477,867 
477,888 
477,678 
477,681 
477,882 
477,691 
477,698 
477,719 
477,725 
477,726 
477,732 
477,735 
477,743 
477,740 
477,748 
477,753 
477,761 
477,767 
477,771 
477,776 
477,777 
477,795 
477,802 
477,829 
477,857 
477,880 
477,891 


LIST  OF  GERMAN  PATENTS. 


191 


— ; 

No.  of 

No.  of 

No.  of 

No.  of 

No.  of 

No.  of 

No.  of 

Patent. 

Page. 

Patent. 

Page. 

Patent. 

Page. 

Patent. 

Page. 

Patent. 

Page. 

Patent. 

Page. 

Patent. 

Page. 

477,908 

1119 

478,185 

H26 

478,430 

1009 

478,831 

1102 

479,056 

1169 

479,298 

1005 

479,569 

1023 

477,918 

1109 

478,193 

1131 

478,461 

1152 

478.832 

1229 

479,067 

1031 

479,304 

1010 

479,599 

1118 

477,927 

1170 

478,194 

1131 

478,478 

1119 

478,830 

1006 

479,086 

1107 

479.312 

1010 

479.606 

1068 

477,923 

1218 

478,212 

1016 

478,491 

1121) 

478,839 

1009 

479,097 

1130 

479.316 

1010 

479,614 

1164 

477.949 

1031 

478.213 

1016 

178,508 

1010 

478.872 

1102 

479,110 

1103 

,'  479.319 

1164 

479.635 

1005 

477.9.-.3 

1172 

478,232 

1022 

478,548 

HOC 

478,873 

1102 

479.143 

1025 

■  479,320 

1016  , 

479.640 

1006 

477.«.i8 

1102 

478.234 

1153 

478.583 

1017 

478,874 

1102 

479,152 

1129 

479,321 

1017 

479.645 

1131 

477,961 

1023 

478,247 

1119 

478,608 

1031 

478,884 

1164 

479,154 

1032 

479.332 

1017 

479,646 

1035 

477.962 

1016 

478,2PO 

1147 

478,614 

1006 

478,885 

1172 

479,160 

1035 

479.333 

1009 

479.656 

1179 

477.964 

1010 

478.2*1 

1028 

478.635 

1130 

478.885A 

1172 

479,162 

1100 

479,370 

1022  1 

479.657 

1032 

477,983 

1035 

478,2.s8 

1009 

478,641 

1009 

478,886 

1016 

479,164 

1218 

479,372 

1006  ; 

479.665 

1035 

477.988 

1218 

478,289 

1026 

478.652 

1006 

478,907 

1106 

479,164A 

1218 

479.373 

1006 

479  668 

1145 

477,995 

1009 

478,290 

1125 

478,663 

1000 

478,909 

1000 

479,168 

1022 

479,379 

1016 

4791670 

1000 

477,998 

1000 

478,292 

1031 

478,669 

1129 

478,911 

1122 

479,196 

1109 

479.387 

1164 

479,683 

1118 

478,007 

1107 

478,239 

1035 

478,684 

1097 

478,919 

1109 

479,210 

1102 

479,390 

1010 

479,702 

1023 

478,01 1 

1035  1 

478.315 

1152 

478,693 

1006 

478,928 

1035 

479,211 

1103 

479,426 

1029 

479.719 

1119 

478,023 

1152 

478,310 

1006 

478,694 

1120 

478,936 

1017 

479,219 

1026 

479,435 

1179 

479.720 

1017 

478.040 

1006 

478,331 

1181 

478,702 

1000 

478.940 

1163 

479,236 

1029 

479,436 

1107 

479,726 

1010 

478,063 

1100 

47S,3B(I 

1017 

478.707 

1029 

478,941 

1163 

479,249 

1025 

479,444 

1023 

479.749 

1143 

478,070 

1006 

478.367 

1036 

478,717 

1025 

478,942 

1118 

479,275 

1023 

479,455 

1032 

479,751 

1006 

478,076 

1006  1 

47S,:i6U 

1028 

478,739 

1097 

478,946 

1173 

479,277 

1102 

479,492 

1108 

479,757 

1119 

478,102 

1035  I 

478,371 

1156 

478,746 

1000 

478,951 

1179 

479.279 

1023 

479,493 

1119 

479.770 

1016 

478,117 

1035 

478,383 

1181 

478,770 

1119 

47.8,972 

1172 

479,289 

1016 

479,497 

1022 

479,780 

1105 

478,133 

116.'!  1 

478,3,84 

1181 

478,778 

1119 

478,976 

1016   I 

479,292 

1017 

479,.506 

1169 

479.785 

1124 

478,138 

1029 

478,401 

nil 

478,792 

1126 

479,000 

1031 

479,294 

1106 

479,509 

1119 

479.786 

1103 

478,1.^8 

1119 

478,404 

1009 

478.797 

1129 

479,004 

1023 

479,295 

1008 

479,518 

1000 

479,796 

1132 

478,166 

1016 

478.405 

1009 

478,823 

1006 

479,005 

1023 

479,296 

1008 

479,543 

1124 

479,797 

1132 

478,167 

11. "i6 

478,435 

1131 

478,830 

1027 

479,039 

1119  ' 

479,297 

1008 

479.545 

1109 

479,806 

1124 

GERMAN     PATENTS. 


100 
927 
104 
164 

47 
173 
192 
192 
190 
164 
190 
180 
164 
185 
185 
lio 
173 
196 
173 

47 

63 
164 

47 
164 
164 
183 
107 
190 

48 
185 

47 
185 

47 
185 
185 
131 
185 
106 
173 
199 
196 
141 
141 
187 
197 
170 
199 

73 
173 
173 
187 
537 
197 
107 

36 
197 
106 
106 
243 
199 


286,784 

276 

286,789 

128 

286,798 

130 

286,812 

72 

286,824 

164 

286,825 

164 

286,854 

142 

286,855 

142 

286.912 

243 

286,913 

196 

286,914 

193 

286,918 

176 

286,919 

176 

286,920 

142 

286,925 

196 

286.933 

199 

286,946 

109 

286,947 

176 

286,950 

171 

286,960 

177 

286.961 

177 

286,967 

180 

286,971 

116 

286,973 

114 

286,977 

142 

286,984 

164 

286,989 

186 

286,991 

116 

286,992 

176 

287,003 

171 

287,004 

171 

287,006 

176 

287,013 

171 

287,015 

103 

287,016 

103 

287,017 

142 

287,020 

107 

287,042 

419 

287,043 

918 

287,071 

171 

287,078 

184 

287,080 

184 

287,092 

115 

287,122 

185 

287,128 

142 

287,149 

368 

287,157 

104 

287,159 

178 

287,189 

243 

287,215 

109 

287,216 

142 

287,234 

245 

287,236 

169 

287,240 

174 

287.241 

187 

287,242 

109 

287,243 

242 

287.250 

354 

287,2.52 

348 

287,270 

170 

287,271 
287,288 
287.301 
287.309 
287,318 
287,319 
287.360 
287,372 
287,373 
287,387 
287,471 
287.487 
287.513 
287.565 
287,586 
287,587 
287,588 
287,590 
287,592 
287,601 
287,606 
287,614 
287,615 
287,616 
287,648 
287.659 
287,660 
287,664 
287,665 
287,704 
287,706 
287,709 
287,730 
287,743 
287,744 
287,752 
287,754 
287.755 
287,756 
287,775 
287,783 
287,794 
287,796 
287,797 
287,798 
287,799 
287,800 
287,801 
287.802 
287.803 
287,804 
287,805 
287,831 
287,855 
287,862 
287,867 
287,884 
287,897 
287,907 
287,932 


171 
372 
180 
169 
243 
258 
115 
245 
354 
173 
115 
271 
243 
142 
344 
295 
360 
171 
344 
170 
243 
171 
171 
246 
243 
433 
197 
185 
258 
180 
241 
197 
173 
197 
361 
174 
174 
176 
170 
173 
243 
174 
198 
198 
198 
199 
198 
198 
198 
170 
198 
198 
184 
344 
176 
355 
357 
377 
355 
352 


287,951 

.344 

287,955 

174 

287,959 

384 

287,961 

352 

287,962 

352 

287,992 

246 

287,993 

384 

287,994 

352 

288,006 

187 

288,018 

356 

288,055 

354 

288,062 

178 

288,076 

386 

288,087 

384 

288,095 

372 

288,114 

558 

288,154 

196 

288,158 

435 

288,159 

177 

288,162 

363 

288,190 

355 

288,209 

186 

288,223 

344 

288,224 

366 

288.243 

384 

288,262 

180 

288,263 

180 

288,267 

356 

288,271 

385 

288,282 

364 

288,283 

364 

288,294 

435 

288,300 

348  ' 

288,301 

348 

288,303 

384 

288,318 

357 

288,320 

542 

288,321 

372 

288.322 

360 

288,328 

386 

288,337 

345 

288,338 

385 

288,347 

368 

288,362 

538 

288,375 

383 

288,390 

364 

288,393 

383 

288,411 

375 

288,413 

353 

288,417 

178  , 

288,448 

415 

288,439 

558  ; 

288,464 

353 

288,474 

335 

288,488 

435 

288,496 

360 

288,497 

360 

288,498 

361 

288,522 

344 

288.523 

361 

288,524 
288,530 
288  632 
288,533 
288,571 
288,572 
288,382 
288,588 
288,616 
288,644 
288,682 
288,684 
288,687 
288,688 
288,695 
288,701 
288,702 
288.721 
288,727 
288,728 
288,729 
288,750 
288.751 
288.763 
288,778 
288.817 
288.824 
288,825 
288,838 
288,841 
288,863 
288,878 
288,879 
288,896 
288,899 
288,901 
288,922 
288,952 
288,963 
288,965 
288.966 
288.968 
288,969 
288,990 
288,996 
289,001 
289,026 
289,027 
289,028 
289,030 
289,039 
289,061 
289,063 
289,066 
289,069 
289.070 
289,082 
289,093 
289,103 
289,106 


348 
411 
418 
364 
365 
365 
439 
348 
426 
363 
356 
426 
357 
437 
424 
427 
352 
424 
424 
420 
423 
420 
419 
433 
424 
538 
355 
3.55 
355 
356 
384 
355 
429 
521 
416 
538 
427 
437 
420 
437 
423 
429 
427 
429 
353 
437 
522 
353 
353 
356 
433 
435 
413 
423 
412 
412 
527 
434 
424 
523 


289,108 
289,111 
289,112 
289,126 
289,133 
289,157 
289,161 
289,162 
289.163 
289.179 
289.182 
289.188 

!  289.190 

I  289,207 
289,208 
289,220 
289,243 
289,245 
289  246 
289;247 

I  289.248 
289,249 
289,260 
289,270 
289,271 
289,272 
289,273 
289,274 

i  289,279 
289,280 
289,290 
289,314 
289,342 
289,365 
289,418 
289,426 
289,454 
289,493 
289,494 
289,495 
289,504 
289,505 
289  519 
289,524 
289.525 
289,538 
289,569 
289,589 
289,597 
289,618 
289,644 
289,645 
289,655 
289,670 
289,687 
289,701 
289,710 
289,720 
289,727 
289,742 


353 
355 
355 
523 
353 
385 
523 
422 
438 
522 
438 
430 
550 
538 
538 
4.33 
421 
423 
438 
439 
438 
413 
427 
438 
438 
438 
438 
438 
413 
419 
463 
419 
439 
537 
427 
438 
415 
427 
542 
435 
424 
424 
413 
422 
435 
533 
523 
414 
430 
412 
432 
529 
429 
482 
613 
427 
538 
427 
425 
419 


289,766 
289,774 
289,795 
289,799 
289,827 
289,844 
289,879 
289,908 
289,909 
289,910 
289,944 
289,945 
289,946 
289.930 
289,939 
289,984 
289,990 
289,992 
290,054 
,  290,064 
I  290,065 
290,078 
290,079 
290,126 
290,131 
290,150 
290,156 
290,186 
290,188 
290,204 
290,205 
290,210 
290,309 
290,398 
290,425 
290,426 
290,445 
290,499 
290,508 
290  509 
290,521 
290,322 
290,523 
290.528 
290,529 
290,530 
290,531 
290,534 
290,540 
290,558 
290,563 
290,577 
290,581 
290.598 
290.599 
290,600 
290,601 
290,604 
290,606 
290,610 


485 

538 
423 
542 

424 
638 
528 
420 
423 
557 
431 
330 
557 
557 
522 
5.53 
542 
544 
541 
531 
531 
532 
532 
486 
533 
534 
1181 
542 
482 
553 
537 
557 
544 
531 
522 
337 
338 
606 
532 
527 
532 
558 
358 
526 
602 
690 
558 
606 
595 
558 
528 
529 
560 
598 
530 
558 
530 
592 
602 
651 


IM 


UST  OP  CffiRMAN  PATENTS. 


•  • 

Xo.  of 

1 

No.  ot 

1 

No.  o( 

No.  of 

No.  ot 

No.  of 

No.  of 

Patent. 

P»«e. 

Pstont. 

P»ee. 

Fat«nt. 

Page. 

Patent. 

Pag*. 

PaK-ut. 

Page. 

Patent. 

Page. 

PaUnt. 

Page. 

S90.61I 

651 

291.010 

624 

291,603 

601 

292,105 

020 

292,894 

932 

293,359 

1058 

293,971 

1151 

wo.«ie 

554 

291,021 

834  1 

291.614 

867 

292,209  ' 

857 

292.959 

962 

293,365 

1164 

293,981 

1149 

t«i.«3l 

6CIS 

291.023 

685 

291.686 

843 

292,218 

839 

292.961 

979 

293,394 

1106 

293,982 

1149 

M0.ft43 

»41 

291.038 

6S3  , 

291.712 

832 

292.234 

894 

2'.I2  992 

959 

293,400 

1057 

293,998 

1180 

S«l>.«5T 

eoi 

2<.>1.043 

641   ' 

291.751 

823 

292.257 

927 

292!!)98 

1050 

293,415 

nil 

294.009 

1100 

S90.«»0 

6U« 

291.053 

683 

291.759 

1213 

292,284 

867 

293,004 

1083 

293,416 

1145  • 

294.014 

1157 

3SW1.T03 

J94 

291.065 

624 

291,775 

829 

292,310  , 

807 

293,041 

1072 

293.430 

1147 

294,015 

1102 

£90.<07 

526 

291.077 

654 

291,782 

823 

292.336 

827 

293,042 

1072 

29.3,455 

1153 

294.016 

1149 

»0.708 

&S« 

291.138 

834 

291,788 

823 

292,352 

1083 

293,043 

069 

293,470 

1066 

294,021 

1157 

290.71* 

617 

291.159 

833 

291.793 

839 

292.356 

830 

293,047 

935 

293,473 

1056 

294,025 

1147 

290,720 

617 

291.161 

704 

291.834 

842 

292,357 

830 

293,059 

1082 

293,496 

1071 

294,028 

1153 

290.7M 

611 

291.163 

634 

291.836 

850 

292.393 

867 

293,064 

958 

293,554 

1050 

294,045 

1157 

290  7S9 

624 

291,164 

6S.i 

291.848 

861 

292.394 

830 

293,070 

1082 

293,557 

1050 

294,072 

1152 

S9ll.74« 

654 

291.185 

707 

291,878 

867 

292.395 

830 

293,094 

1055 

293,558 

10.56 

294,084 

1151 

urn.:*: 

601 

291.198 

833 

291,883 

922 

292  454 

827 

293,100 

922 

293,559 

1130 

294,098 

1176 

■.■-1i,7j<.l 

.123 

291.222 

654 

291,880 

850 

292.4.56 

868 

293,101 

922 

293,576 

1056 

291.107 

1104 

2*J.TS3 

5»7 

291.240 

690 

•   291.902 

927 

292.457 

830 

293,104 

970 

293,582 

1181 

294,119 

1119 

2*).799 

6<iS 

291.265 

690 

291,906 

832 

292.471 

850 

293,110 

1148 

293,613 

1083 

294,130 

1210 

£90,804 

6«i2 

291.299 

698 

291,911 

867 

292,482 

938 

293,124 

966 

293,657 

1150 

294,136 

1163 

290.808 

617 

291.302 

833 

291.913 

843 

292,517 

868 

293,153 

910 

293,658 

1151 

294,159 

1180 

290.814 

.195 

291,316 

64S 

I  291,930 

823 

292.530 

927 

293,158 

920 

293,659 

1150 

294,184 

1257 

290.818 

OIU 

291.349 

751 

291,935 

867 

292,541 

827 

293,163 

980 

293,660 

1151 

294,267 

1159 

290.839 

542 

291.351 

654 

'  291.945 

843 

292,542 

1123 

1  293,171 

970 

293,668 

1085 

294,275 

1218 

290.8S6 

644 

291.380 

681 

!  291.955 

834 

292,545 

868 

293,184 

922 

293,692 

1083 

294,281 

1208 

290,876 

634 

291.401 

694 

;  291,984 

830 

292,546 

979 

293,185 

1050 

293,693 

1072 

294,287 

1161 

290,878 

634 

291.405 

654 

292.004 

850 

292,554 

1181 

293,186 

1056 

1  293,694 

1149 

294,310 

1229 

290.883 

698 

291,410 

742 

1  292.031 

849 

292,561 

928 

293.187 

922 

I  293,715 

1111 

294,312 

1208 

290.902 

603 

291.417 

690 

292,089 

867 

292,iJ90 

921 

293.221 

966 

293,724 

1156 

294,447 

1214 

290.908 

684 

291.421 

054 

i  292,0'.H) 

857 

292,623 

916 

293,232 

1U57 

293,751 

1165 

294,481 

1221 

290.909 

634 

291.423 

683 

1  292.104 

843 

292,045 

928 

293,258 

937 

293.798 

1116 

294,539 

1262 

290,910 

654 

291,426 

691 

1  292.105 

842 

292.681 

921 

293,267 

959 

293.825 

1109 

294,547 

1213 

290.938 

655 

291,456 

834 

292.118 

1151 

292,694 

916 

293.283 

nil 

293.8.58 

1150 

294,571 

1258 

290,961 

615 

291,457 

1227 

292,127 

832 

292,723 

1083 

293.287 

1U83 

293,800 

1165 

294,572 

1257 

290,975 

598 

291,461 

854 

1  292.140 

927 

292.754 

914 

293,310 

1104 

293,884 

1100 

294,609 

1022 

290,983 

595 

291.492 

695 

;  292.142 

827 

292.817 

1082 

293,31s 

1055 

293,890 

1157 

294,066 

1258 

290.984 

596 

291,494 

867 

292.148 

832 

292,819 

1082 

293.319 

1U05 

i  293.896 

1145 

£90,983 

645 

291,519 

823 

,  292.173 

857 

292,846 

1082 

293,322 

1056 

293.910 

1147 

290,992 

619 

291,588 

827 

1  292,174 

857 

292,848 

1050 

'  293,343 

1110 

293,956 

1180 

291,008 

597 

291.575 

868 

I  292,176 

1214 

i  292,864 

937 

293.344 

1066 

1  293,963 

1110 

201,009 

696 

291.578 

1181 

\   292.187 

843 

1  292.871 

944 

293,358 

1057 

j  293,970 

1151 

JOURNAL  OF  THK  SOCIETY  OF  CHEMICAL  INDUSTRY. 


193 


LIST    OF    JOURNALS    ABSTRACTED,    WITH    ABBREVIATIONS 
USED,    AND    ADDRESSES    OF    PUBLISHERS    AND     PRICES. 


Journal. 


Abbeeviation. 


Addbess  of  Fubusheb  AMD  Pbice.* 


Agricultural    bulletin    of    the 

Federated  Malay  States 
Agricultural  Journal  of   India  .  . 
Agricultural  LedjjiM- 

Agricultural  Research  Institute, 
Pusa,  Report  and  Bulletins. 

Allgemeino  Zeitschrift  fiir  Bicr- 
brauerei  und  Malzfabrikation  . . 

American    Journal   of    Pharmacy 

American  Journal  of  Science 
Analyst 

Annalen  der  Chemie 

Annales  de  Chimie  Analytique   . . 
Annales  des  Falsifications 
Annali  di  Chimica  Applicata 
Annali  della  R.  Stazione  Chimico 
Agraria  Sperimentalc  di  Roma 
Apotheker-Zeitung 
Archiv  der  Pharmazio 

Atti   della   Reale   Accademia  dei 

Lincci,   Roma 
B,-richtc  der  Deutschen  Chemischen 

Gesellschaft 
Bcrichte  der  Deutschen  Pharma- 

zeutischen  Gesellschaft 

Berichte  des  Ohara  Instituts  fiir 
landwirtschaftliche  Forschungen 

Biedermann's  Zentralblatt  fiir 
Agrikultur  Chemie 

Biochemical  Journal 

Biochemische  Zeitschrift  . . 
Board  of  Trade  Journal  . . 


Brewers'  Journal 


British  and  Colonial  Pharmacist 
Bulletin  de  1 'Association  Chimique 

de  Sucre  et  de  Distillerie 
Bulletin  of  the  Bureau  of  Agricul- 
tural Intelligence  and  of  Plant 

Disea.^es 
Bulletin  of  the  Bureau  of  Stan- 
dards (U.S.A.) 
Bulletin  of  the  Forest  Experiment 

Station,  Meguro,  Tokyo. 
Bulletin  of  the  School  of  Mines 

and  Metallurgy,   University  of 

Missouri. 
Bulletin  de  la  Societe  Chimique 

de  Belgique 
Bulletin  de  la  Soci*t6  Chimique  de 

France 
Bulletin  de  la  Societe  Franjaise  de 

Photographic 
Bulletin  de  la  Societe  Industrielle 

du  Nord  de  la  France 
Bulletin  de  la  Societe  Industrielle 

de  Mulhouse 
Bulletin  de  la  Societe  d'Encourage- 

ment  pour  I'lndustrie  Nationale 
Le  Caoutchouc  et  le  Gutta-Percha 


Agric.  Bull.  F.M.S. 

Agric.  J.  India 
Agric.  Ledger 

Rep.  (Bull.)  Agric.  Res 

Inst.,  Pusa. 
Allgem.    Z.    Bierbrau 

u.  Malzfabr. 
Amer.  J.  Pharm. 

Amer.  J.  Sci.  . . 
Analyst 

Annalen 

Ann.  Chiin.  Analyt.  . 
Ann.  Faliiif.    . . 
Annali  Chim.  Appl.  . 
Ann.    R.    Staz.   Chim 
Agrar.  Sperim.  Romi 
Apoth.-Zeit.    .. 
Arch.  Pharm. 


Atti    R. 

Lincei, 

Ber.      . . 


Accad. 
Roma 


dei 


Ber.deuts.  Pharm.  Ges. 


Ber.  Ohara  Inst,  landw. 

Forsch. 
Biedermann's  Zentr. . . 

Biochem.  J.  . . 

Biochem.  Zeits. 

Bd.  of  Trade  J. 

Brewers'  J.     . . 

Brit,  and  Col.   Pharm. 
Bull.  Assoc. Chim. Sucr. 

Bull.     Bureau     Agric. 

Intell. 

Bull.  Bureau  of  Stan- 
dards (U.S.A.) 

Bull.  Forest  Exp.  Stat. 
Meguro. 

Bull.  School  Mines  and 
Met.,  Univ.  Missouri. 

Bull.  Soc.  Chim.  Belg. 

Bull.  Soc.  Chim. 

Bull.  Soc.  Fran^.  Phot. 

Bull.  Soc.  Ind.  Nord 

Bull.    Soc.    Ind.    Mul- 
house 
Bull.  Soc.  d'Encour.  . . 

Caoutchouc  et  Gutta- 
Percha 


•  The  pries  (or  jingle  cop  iea  is  ^iv^a  wlisrs  these  are  sold  separately, 

in  (]ue«tioa  in  eompltte 


Dept.  of  Agriculture,  Kuala  Lumpur,  F.M.S.   Is.  3d. 

W.  Thacker  and  Co.,  2,  Creed  Lane,  London.     38. 
Reporter  on  Economic  Products  to  the  Government 

of  India,  Calcutta. 
S\i))(.  Govt.   Print  ini:,  Calcutta.     Price  varies. 

Michaelerstrasse    25,    Vienna    XVIII /,.     Krone    12 

per  annum. 
145,  North  Tenth  Street,  Philadelphia,  Pa.,  U.S.A. 

30  cents. 
New  Haven,  Conn.,  U.S.A.     50  cents. 
Simpkin,  Marshall,  Hamilton,  Kent,  and  Co.,  Ltd., 

2,  4,  6,  8,  Orange  Street,  London,  S.W.     28. 
C.      F.      Winter'sche      Verlagshandlung,      Leipzig, 

Germany.     Per  annum;   M.  28. 
M.  Crinon.20.  Boulevard  Richard-Lenior,  Paris-,   1  fr. 
56,  Rue  Madame,  Paris,  6e.     2  fr. 
Via  Panisperna  N,  896,  Rome.     Lire  34  per  annum. 
R.  Stazione  Chimico-Agraria  Sperimentale  di  Roma, 

Rome. 
Levetzowstrasse  I6b,  Berlin,  N.W.  87.     25  Pf. 
Selbstverlag     des     Deutschen     Apotheker-Vereins, 

Berlin,  Germany.     M.  12  per  annum. 
Tipografia   della   R.   Accademia  dei   Lincei,   Rome. 

Lire  10  per  annum. 
R.   Friedlander   und   Sohn,   Karlstrasse   II,   Berlin, 

N.W.  6,  Germany.     M.  32  per  annum. 
Verlag     von    Gebr.     Borntrager,     Berlin,     W.     35, 

Schoneberger    Ufer    I2a,    Germany.     M.    20    per 

annum. 
Verlag  der  Ohara  Schionokai,  Kuraschiki,  Provinz 

Okayama.     I  yen. 
0.    Leiner,    Konigstrasse    26b,    Leipzig,    Germany. 

JI.  22  per  annum. 
Cambridge  University  Press,  Fettor  Lane,  London, 

E.C.     73. 
Verlag  von  J.   Springer,   Berlin,  W.   9,  Linkstrasse 

23/24.     M.   14  per  volume. 
Messrs.  Wyman  and  Sons,  Fetter  Lane,  London,  E.C. 

3d. 
F.     W.     Lyon,     Eastcheap     Buildings,    Eastcheap,  * 

London,  E.C,     28. 
194-200,  Bishopsgate,  London,  E.C.     Is. 
156,  Boulevard  Magenta,  Paris,  lOe,  France.     2  fr. 

International  Institute  of  Agriculture,  Rome.     2  fr. 

Government  Printing  Office,  Washington,  D.C.     25 

Bureau'   of    Forestry,     Dept.    of     Agriculture    and 

Commerce.  Tokyo. 
Director  of  Mining  Experiment  Station,  RoUa,  Mo.. 

U.S.A. 

M.  J.  Wauters,  Palais  du  Midi  (Galerie  du  Travail,  7), 
Brussels.  .  ■     ,c  \ 

Masson  et  Cie.,  120,  Boulevard  Samt-Germain  (6«), 
Paris.     38  fr.  per  annum. 

51,  Rue  de  Clichy,  Paris,  9e.     1  fr.  50. 

Rue  de  I'Hopital  Militaire  116,  Lille,  France. 

Berger-Levrault  et  Cie.,  5,  Rue  des  Beaux-Arts,  Paris. 

60  fr.  per  annum.  „    .     ™  otn^ 

Secretariat,  Rue  de  Rennes  44,  Pans,  France.     36  fr. 

per  annum.  ,      .     .         t.  y 

A.  D.  Caiard  fils,  49,  Rue  des  Ymaigriers,  Paria,  A. 

26  fr.  per  annum. 

In  other  cases,  it  is  only  pqasiWe  to  buy  the  Journalfi 
vQlumeg, 


194        JOURNALS  ABSTRACTED-ABBREVIATIONS— ADDRESSES  OF  PUBLISHERS— PRICES. 


JoVBMAL 


Abbreviation. 


Address  of  Pcblisber  and  Price. 


Chimbfr  of  Commerce  Journal  . . 
Chcmiral  News 

Chemical  Trade  Journal  . . 

Chemikcr-Zeitung  . . 

Cbrmiscbe  Industrie 

Chemische  Rovue  uber  die  Fctt- 

und  Han-Industrie 
Cbemisches  Zentralblatt  . . 

Chemist  and  Druggist 
Collegium    . . 

Collegium  (LoDdoD) 
ComptesRendus     hebdomadaire* 

des  t>eanees  de  I'Academie  des 

Sciences 
CompteS'Rendus  des  Travaux  de 

Laboratoire  de  Carlsberg 
Deutsche  Zuckerindustrie 

Elektrockemischc  Zeitechrift 

Engineering 

Engineering  and  Mining  Journal 

Farber-Zeitung 

Ferrum 

Feuerungstechnik  . . 

Foreign  Office  Annual  Series(Con8. 

Reports) 
Gas  Journal 

Gazzetta  Chimica  Italians 

Gerber 

Gnmmi-Zeitung 


Imperial  Institute  Bulletin 
India- Rubber  Journal 

Intomational  Sugar  Journal 

Int  rnationale       Zeitschrift       fiir 

.M^-tallographie 
Journal  of  Agricultural  Research 

Journal  of  Agricultural  Science  . . 
Journal  of  the  American  Chemical 

Society 
Journal  of  the  American  Leather 

Ch-mistfl'  Association 
.loiirnal    of    the    Association    of 

Official  Agricultural  Chemists 

Journal  of  Biological  Chemistry  . . 

Journal  of  the  Board  of  Agricul- 
ture 

Journal  of  the  Canadian  Mining 
Institute 

Journal  of  the  Chemical  Society 
of    London,    Transactions 

Journal  of  the  Chemical,  Metallur- 
gical, and  Mining  Society  of 
r  South  Africa. 


I     Ch.  of  Coram.  J. 
I     Chem.  News  . . 

Chem.  Trade  J. 

Chem.Zeit 

Chem.  Ind.     . . 

Chem.   Rev.  Fett  Ind. 

Chem.  Zentr.  . . 

Chem.  and  Drug. 
Collegium 

Collegium  (London)  . . 
Comptos  rend. 

Comptes-rend.      Trav. 

Lab.  Carlsberg 
Deuts.  Zuckerind. 

Elektrochem.  Zeits.  . . 

Engineering    . . 

Eng.  and  Min.  J 

Farber-Zeit 

Ferrum 

Feuerungstechnik 

F.  O.  Ann.  Series      . . 

Gas  J. 

Gazz.  Chim.  Ital. 

Gerber 

Gummi-Zeit.  . . 

Bull.  Imp.  Inst. 
India-rubber  J. 

Int.  Sugar  J.  . . 
Internat.  Z.  Metallog. 

J.  Agric.  Res. 

J.  Agric.  Sci.  . . 

J.   Amcr.  Chem.  Soc. 

J.  Amer.Lcather  Chem. 

Assoc. 
J.    Assoc.    Off.    Agric. 

Chem. 

J.  Biol.  Chem. 

J.  Board  Agric. 

J.   Canad.    .Min.    Inst. 

Chem.   Soc.   Trans. 

J.  Chem.  Met.  Soc,  S. 
Africa. 


Oxford  Court,  Cannon  Street.  London,  E.C.     6d. 

E.  J.    Davey,    16,    Newcastle    Street,    Farringdon 
Street.  London,  E.C.     4d. 

Davis  Bros.,  Danes  Inn  House,  265,  Strand,  London, 

W.C.     4d. 
Dr.  V.  Vietinghoff-Scheel,  Cothen,  Anhalt,  Germany. 

M.  i8  per  annum. 
Weidiuann'sihe    Buchhandlung.    Zimmerstrasse    94, 

Berlin,  S.W.,  Germany.     M.  20  per  annum. 
Dr.     L.     Allen,     Catherinenstrasso     25,     Hamburg, 

Germany.     M.  1.75. 
R.   Friedlander   und   Sohn,   Karlstrasse   11,   Berlin, 

N.W.  6,  Germany.     M.  80  per  annum. 
42,  Cannon  Street,  London,  E.C.     6d. 
K.     Schorlommer,     Sebastian-JIunsterStrasse     28, 

Worms  am  Rhein,  Germany.     2s. 
M.  C.  Lamb,  176,  Tower  Bridge  Road,  London,  S.E.  2s. 
Imprimerie      Gauthier-Villars,     Quai     des     Grands 

Augustins  55,  Paris.     44  fr.  per  annum. 

H.  Hagerup,  Copenhagen.     Price  varies. 

Verlag  der  Gesellschaft,  Die  Deuts.  Zuckerindustrie, 
Berlin.     M.  24  per  annum. 

F.  Siemenroth,    Hafenplatz    9,    Berlin,    S.W.    U. 
M.  1.60. 

C.  R   Johnson,  35  and  36,  Bedford  Street,  Strand, 

London,  W.C.    8d. 
McGraw  Hill  Publishing  Co.,  10th  Avenue  at  36th 

Street,   New  York  City.     15  cents. 
Julius    Springer,     Linkstrasse    23/24,     Berlin,    W. 

Germany.     M.  18.40  per  annum. 
W.  Knapp,  Mijhlnog  19,  Halle  on  Saale,  Germany. 

M.  22  per  annum. 
O.  Spamer,  Taubchenweg  26,  Leipzig-R.,  Germany. 

M.  4.80  per  annum. 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C.     l^d. 

to  6d. 
VV.  King,  II,  Bolt  Court,  Fleet  Street,  London,  E.C. 

6d. 
La  Direzione  della  "  Gazzetta  Chimica,"  Via  Panis- 

perna,  89,  Rome.     Lire  4. 
VI /j  Gumpendorferstrasse  89,  Wien,  Austria.     Kr. 

17.50  per  annum. 
Geschaftsstelle     der     "  Gummi-Zeitung,"     Bliicher- 

strasse  31,   Berlin,  S.   61,  Germany.     M.   16  per 

annum. 
.John  Murray,  Albemarle  Street,  London,  W.      2b.  6d. 
Maclaren  and  Sons,  37  and  38,  Shoe  Lane,  London, 

E.C.     3d. 
2,  St.  Dunstan's  Hill,  London,  E.C.     Is. 
Gebr.    Borntrager.  Schoneberger   Ufer    12a,    BerUn, 

W.  35.     M.  40  per  annum. 
U.S.  Department  of  Agriculture,  Washington,  D.C., 

U.S.A.     Price  varies. 
University  Press,  Cambridge.     5s. 
C.  L.  Parsons,  Box  505,  Washington,  D.C.,  U.S.A. 

60  cents. 
American   Leather   Chemists'    Assoc,    Easton,    Pa., 

U.S.A.    50  cents. 
Williams  and   Wilkins  Co.,   Baltimore.   U.S.A.,  and 

Cambridge  University  Press,  Fetter  Lane,  London, 

E.C.     S5  per  annum. 
2419-21,     Greenmount     Avenue,    Baltimore,    Md., 

U.S.A.      S3.25  per  vol. 
Board  of  Agriculture  and  Fisheries,  Whitehall  Place, 

London,  S.W.     4d. 
3  and  4,  Windsor  Hotel,  Montreal,  Canada. 

Gurney  and  .Jackson,  33,  Paternoster  Row,  London 

E.C.     Trans.  .">s. 
F.  Rowland,  Old  Municipal  Buildings,  De  Villiers 

Street,  Johannesburg.     3s. 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  IKDUSTRY. 


195 


Journal. 


Abbreviation. 


Address  of  Publisher  and  Prioe. 


Journal  de  Chimie  Physique 


Journal  of  the  College  of  Agricul- 
ture, Tokyo  Imperial  University, 
Japan 

Journal  of  the  College  of  Engineer- 
ing, University  of  Tokyo 

Journal  of  the  College  of  Science, 
Imperial    University   of   Tokyo 

Journal  of  the  Franklin  Institute 

Journal  fur  tjasbekiichtung  und 
Wasserverscrgung 

Journal  of  Induitri-tl  and  Engineer- 
ing Chemistry 

Journal  of  the  Institute  of  Brewing 

Journal  of  the  Institution  of  Me- 
chanical' Engineers 

Journal  of  the  Institution  of  Petro- 
leum Technologists 

Journal  of  Physical  Chemistry   . . 

Journal  di-  Pharmacie  et  dc  Chimie 

Journal  fiir  piaktische  Chemie  . . 
Journal  of  the  Royal  Society  of  Arts 

Journal  of  the  Russian  Physical- 
chemical  Society 

Journal  of  the  Society  of  Dyers 
and  Colourists 

Journal  of  the  Washington  Acad- 
emy of  Sciences 

Kogyo-Kwagaku-Zasshi  (Journal 
of  Chemical  Industry,  Japan) 

KoUoid-Zeitsohrift 

L'lndustria  Chimica 

Memoirs  of  the  College  of  Science 
andEngineering.Kyoto  Imperial 
University 

Memoirs  of  the  Department  ef 
Agriculture  in  India 

Memoriale  des  Poudres  et  Salpfitres 

Metall  und  Erz ._ 

Metallurgical  and  Chemical  Engi- 
neering 

Mittheilungen  ausdem  konigUchen 
Materialpriifungsamt  zu  Gross- 
Lichterfclde   West 

Mittheilungen  aus  der  Central- 
stelle  fur  wissenschaftlich-teeh- 
nische   Untersuchimgen 

Mittheilungen  des  k.k.  Tech- 
nischen  Versuchsamtes 

Monatshefte  fiir  Chemie  der  kaiser- 
lichen  Akademie  der  \\issen- 
schaften,  Wien 

Moniteur  Scientifique 

Ocsterreichische     Zeitschrift     fiir 

Berg-  und  Hiittenwesen 
Oil,  Paint,  and  Drug  Reporter  . . 


Paper  Making 
Papier-Fabrikant  .  . 
Perfumery     and      Essential 

Record 
Petroleum  . . 


Oil 


J.  Chim.  Phys. 

J.  Coll.  Agric,  Tokyo 

J.    Coll.    Eng.,   Univ. 

Tokyo 
J.  Coll.  Science,  Tokyo 

J.  Franklin  Inst. 

J.  Gasbeleucht. 

J.  Ind.  Eng.  Cbem.  . . 

J.  Inst.  Brewing 

J.  Inst.  Mech.  Eng.  . . 

J.  Inst.  Petroleum 

Tech. 
J.  Phys.  Chem. 
J.  Pharm.  Chim. 

J.   prakt.   Chem. 

J.  Soc.  Arts    . . 

J.    Russ.    phys. -chem. 

Soc. 
J.  Soc.  Dyers  and  Col. 

J.  Wash.  Acad.  Sci.  . . 

Kogyo  ■  Kwagaku-Zas- 
shi  (.J.  Chem.  Ind. 
Japan) 

Kolloid-Zeits. 

L'Ind.  Chimica 

Mem.Coll.Sci.  and  Eng. 
Kyoto  Imp.  Univ. 

Mem.     Dept.     Agric. 

India 
Mem.  Poudres  et  Sal- 

pAtres 
Metall  u.  Erz  . . 

Met.  and  Chem.  Eng. 

Mitt.  k.  Materialpiirt. 


Mitt.  Centralst.  Wiss.- 
techn.  Unters. 

Mitt.       k.k.       Techn. 

Versuchsamtes 
Monatsh.  Chem. 


Monit.  Scient. 

Oesterr.    Z.    Berg-    u. 

HUttenw. 
Oil,   Paint,   and   Drug 

Rep. 
Paper  Making 
Papierfabr. 
Perfumerv  and  Essent. 

Oil  Rcc. 
Petroleum 


Gauthier-Villars,  55,  Quai  des  Grands  Augustius, 
Paris.  25  fr.  per  annum  ;  the  price  of  a  single  copy 
varies  according  to  the  size. 

Director  of  the  College  of  Agriculture,  Tokyo  Imperial 
University,  Japan.     Price  varies. 

The  University,  Tokyo. 

Director  of  the  College  of  Science,  Tokyo    Imperial 

University,  Japan.     Price  varies. 
The  Actuary,  The  Franklin  In.stitute,   Philadelphia, 

Pa.,  U.S.A.     50  cents. 
R.  Oldenbourg,  Gliickstrasse  8,  Miinchen,  Germany. 

51.  20  per  annum. 
C.  L.  Parsons,  Box  505,  Washington,  D.C.,  U.S.A. 

60  cents. 
Harrison  and  Sons,  45,  Pall  Mall,  London,  W.     48. 
Storey's  Gate,  Westminster,  S.W. 

The  Institution,  17,  Gracechurch  Street,  London,  E.C. 

58. 

W.  D.  Bancroft,  Ithaca,  N.Y.,  U.S.A.    S4  per  annum. 
0.  Doin  et  fils.  Place  de  lOdeon,  Paris,  8.     17  fr.  per 

annum. 
J.    A.    Barth,    Dorrienstr.    16,    Leipzig,    Germany. 

M.  26.50  per  annum. 
G.    Bell   and   Sons,   York   House,   Portugal  Street, 

London,  W.C.     6d. 
Laboratoire    de      Chimie,      University       Imperiale, 

Petrograd.  Russia.     R.  1.50. 
Pearl  Assurance  Buildings,  Market  Street,  Bradford, 

Yorks.     26. 
2419,    Greenmount  Avenue.  Baltimore,  Md.,  U.S.A. 

25  cents  ;   50  c.  for  July,  Aug.,  and  Sept.  numbers. 
K6g}"6-Kwagaku-Kwai,     lidamachi,    Kojimachi-ku, 

Tokyo.     5  yen.  (lOs.  3d.)  per  annum. 

T.  Steinkopff,  Bismarckplatz  16,  I.,  Dresden-A,  14, 

Germany.     M.  3 — 4. 
Associazione    Chimica    Industriale,    Via    Roma    28 

(GaUeria  Nazionale  Scala  A),  Turin,  Italy.     Lira  1. 
The  University,  Kyoto,  Japan.     Price  varies. 


VV.  Thackcr  aud  Co.,  2,  Creed  Lane,  London.     Price 

varies. 
Gauthier-Villars,   55,    Quai   des   Grands   Augastins, 

Paris.     S2. 
W.  Knapp,  Miihlweg  19,    Halle  on   Saale,  Germany. 

M.  28  per  annum. 
McGraw    Publishing    Co.,    239,    West    39th    Street, 

New  Y^ork  City,  U.S.A.     25  cents. 
Julius   Springer,"  Linkstrasse  23/24,   Berlin,   W.    9, 

Germany.     M.  16  per  annum. 

Prof.    Dr.    W.    Will,    Neu-Babelsberg,    bei    Berlin, 
Germany. 

Verlag  der   k.k.    Hof-    und   Staatsdruckerei,   Wien. 

Austria. 
A.  Holder,  Rothenthurmstrasse  25,  Wien  I,  Austria. 

M.  16.50  per  annum. 

Dr.  G.  Qucsneville,  12,  rue  de  Buoi,  Faubourg  St. 

Germain,  Paris.     2  fr. 
Kohlmarkt  20,  Wien  I,  Austria.     Kr.  28  per  annum. 

100.  William  Street.  New  York  City.  U.S.A.     $5  per 

annum,  U.S.A.,  S6  Canada,  S7  other  countries. 
5   Ludgate  Circus  Buildings,  E.C.     5s.  per  annum. 
Otto  Eisner,  Oranienstr.  1 40- 142,  Beriin,  S.  42.     50  PL 
6,  Serle  Street,  London,  W.C.     Is. 

Verlag   fiir   Fachtliteratur,    Motzstrasse   8,    Berlin, 
W.  30.     M.  1.50. 


i9«       JOURNALS  ABSTRACTED— ABBREVUTIONS— ADDRESSES  OF  PUBUSHEBS— PRICES. 


JODRSAL. 


Abbreviation. 


Address  of  Pubusher  and  Price. 


Pharmaceutical  Journal  . . 
Philippine  Journal  of  Science 

Philosophical  Magozino  and  Jour- 
nal of  Scicncf 

Photojrraphic  Journnl 

Proctftliuirs  of  the  .Anurican 
Society  of  I'ivil  Engincx-rs 

Proceedings  of  the  Australasian 
Institute    of    .Mining    Engineers 

Proceedings  of  American  Society 
for  Testing  Materials 

Proceedings  of  American  Wood 
Preservers"  Association 

Proceedings  of  British  Foundry- 
men's  -Association 

Proceedings  of  the  Engineers" 
Society  of  Western  Pennsylvania 

Proceedings  of  the  Faraday  Society 

Proceedings  of  the  Institution  of 
Civil  Engineers 

Proceedings  of  the  Institution  of 
Mining  and  Metallnrg\- 

Proceedings  of  the  Royal  Society 

Proceedings  and  Transactions  of 

Nova     Scotian      Institut«     of 

Science 
Becueil   des  Travaux   Chimiqurs 

de  Pays-Bas 
Revue     Generale     des     Matieres 

Colorantes 
Revue  de  Met»lhirgie 

School  of  Mines  Quart<-rly 

Science      Reports      of      Tohoku 

Imperial  University 
Scientific  American 
Scientific     Proceeding's     of     the 

Royal  Dublin  Society 
Silika'tZeitschrift  .. 

Sitzungsbcrichto  der  Koniglicb, 
Preu£8lschcn  Akademie  der 
Wissenschaftcn 

Soil  Science 

Sprechsaal  . . 

Stahl  und  Eixen    . . 

Teknisk  Tidskrift 
TonindustrioZeilung 

Transactions  of  the  American 
Ceramic    Society 

TranAactions  of  the  American 
Electrochemical  Society 

Traiuiactions  of  the  American 
Foondrymen's  Association 

Transactions  of  the  American 
Institute  of  Metals 

Transactions  of  the  American 
Institute  of  Chemical  Engineers 

Transactions  of  the  English  Cera- 
mic Society 

Transactions  of  the  Institute  of 
Metals 

Transactions  of  the  Iron  and  Steel 
Institute 

Transactions  of  the  North  of  Eng- 
land Institute  of  Mining  and 
Metallurgy 


Pharm.  J. 

Philippine  J.  Sci. 

Phil.  Mag 

Phot.  J 

Proc.  .Amer.  Soc.  Civ. 
Eng. 

Proo.  .Austral.  Inst. 
Min.  Eng. 

Proc.  Amer.  Soc.  Teiit- 
ing  Materials 

Proc.  AnuT.  Wood  Pre- 
servers' Assoc. 

Proc.  Brit.  Foundry- 
mods'    AsS()C. 

Proc.  Eng.  Soc.  W.  Pa. 

Proc.  Faraday  Soc.  . . 
Proc.  Inst.  Civ.  Eng. . . 

Proc.    Inst.    Min.    and 

Met. 
Roy.  Soc.  Proc. 

Proc.  and  Trans.  Nova 
Scotian  Inst.  Sci. 

Roe.  Trav.  Cliim.  Pavs- 

Bas 
Rev.  G6n.  Mat.  Col.  . . 

Rev.  Uit 

Sch.  Mines  Quart.     . . 

Sci.    Re|)orts,    Tohoku 

Imp.  I'niv. 
Scient.  Araer. 
Scient.      Proc.      Roy. 

Dublin  Soc. 
Silikat-Zeits 

Sitzungsber.  Kgl.  Prctiss. 
Akad.  Wiss. 

Soil  Soi.  . . 

Sprechsnal 

Stahl  u.  Eisen 

Tekn.  Tidsk 

Tonind.-Zeit 

Trans.    Amer.    Ceram. 

Soc. 
Trans.  Amer.  Electro- 

chcm.  Soc. 
Trans.  Amer.  Foundry- 

mfr"8  Assoc. 
Trans.      .Amer.      Inst. 

Metals 
Tr.  Amer.  Inst.  Chem. 

Eng. 
Trans.     Engl.    Ceram. 

Soc. 
Trans.  Inst.  Metals  . . 

Trans.  Iron  and  Steel 

Inst. 
Tr.  N.  Eng.  Inst.  Min. 

and  Met. 


160,  Holborn,  London,  E.C.    6d. 

Bureau  of  Science  Manila,  Philippine  Islands. 
50  cents. 

Tavlor  and  Francis,  Rod  Lion  Court,  Fleet  Street, 
London,  E.C.     2s.  6d. 

Harrison  and  Sons,  45,  Pall  Mall,  London,  S.W.     Is. 

220,  West  57th  Street,  New  York  City,  U.S.A.  $8 
per  annum. 

57-.")0.  S\viiii..-ton  Street,  Melbourne,  Victoria, 
Australia. 

McGraw  Hill  Book  Co.,  239  W.  39th  Street,  Non- 
York.     S     jx-r  annum 

F.  .J.  Angior,  .Mt.  Royal  Station,  Baltimore,  Md., 
U.S.A.     $2.50  per  annum. 

165,  Strand,  W.C. 

2511,  Oliver  Building,  Pittsburgh,  Pa.,  U.S.A.     50 

cents. 
The  Secretary,  82,  Victoria  Street,  London,  S.W. 
The  Secretary,  Great  George  Street,   London,   S.W. 

1,  Finsbury  Circus,  London,  E.C.     21s.  per  annum. 

Harrison  and  Sons,  45,  St.  Martin's  Lane,  London, 

W.C.     Price  varies. 
Halifa.x,  Xdva  Scotia.     50  cents. 


A.  W.  Sijthoff,  Leiden,  Holland.     6  fl.  per  volume. 

L.  Lefe\Te,  4,  ruo  de  Stockholm,  Gare  St.  Lazare, 

Paris,  Franco.     3  fr. 
H.  Dunot  and  E.  Pinat,  49,  Quai  des  Grands  Augus- 

tins,  Paris.     4  fr.  50. 
T.  H.  Harrington,  Columbia  University,  New  York. 

50  cents. 
The    Manizcn     Co.,     Ltd.,     Sendai,    .Japan.     Price 

varies. 
233,  Broadway,  New  York  City,  U.S.A.     10  o. 
Leinster  House,  Dublin.     Price  varies. 

Verlag  von  Miiller  und  Schmidt,  Coburg,  Germany. 

M.  12  per  annum. 
Verlag  der  Koniglichen  Akademie  der  Wiseensohaften, 

Berlin.     M.  12  per  annum. 

Rutgers    Colloge,    New    Brunswick,    N.J.,    U.S.A. 

.50  cents. 
Verlag  von  Miiller  und  Schmidt,  Coburg,  Germany. 

M.   14  per  annum. 
A.    Bagel,    Breitestr.    27,    Diisseldorf  74,  Germany. 

M.  30  per  annum. 
.lakobsg.   10,  Stockholm,  16,  Sweden. 
Dreysestrasse  4,  Berlin,  N.W.  21,  Germany.     M.  20 

per  annum. 
The  Secretary,  Columbus,  Ohio,  U.S.A.     $5.50  per 

annum. 
Lehigh   University,   South   Bethlehem,   Pa.,   U.S.A 

$3  per  vol. 
R.  Moldenke,  Watchung,  N.J.,  U.S.A. 

Buffalo,  N.Y.,  U.S.A.     $3  per  annum. 

D.  Van  Nostrand  Co.,  New  York,  and  F.  &  N.  Spon, 
Ltd.,  London. 

County  Pottery  Laboratory,  Stokoon-Tront,  Staf- 
fordshire.    30k.   per  annum. 

Institute  of  .Metals,  36,  Victoria  Street,  Westminster, 
London,  S.W. 

28,  Victoria  Street,  London,  S.W. 

Newcastle-on-Tyno. 


JOURNALS  ABSTRACTED— ABBREVIATIONS— ADDRESSES  OP  PUBLISHERS— PRICES. 


197 


Journal. 


Abbrbviation. 


Address  or  Publisher  and  Price. 


TropcnpflaiiziT 

United  States  Bureau  of  Mines, 

Biillttins  and  Teehnieal  Papers 
United  States  C'ommeree  Reports, 

Daily     Consular     and      Trade 

Reports 
United     States     Department     of 

Agricultme  Bulletins 
Wasser  und  Gas    . . 
West  Indian  Bulletin 
iVoelienblatt    fiir    Papierfabrika- 

tion 
Wocbenschrift  fiir  Brauerei 

Zoitsehrift  der  analjiiischen  Chemie 
Zeitschrift         fiir         angewandte 

Chemie 
Zeitschrift      der      anorganischen 

Chemie 
Zeitschrift  des  Vereins  der  deut- 

schen  Zuoker-Industrie 
Z.-itsehrift     fiir     das     gesammte 

Brauwesen 
Zeitschrift     fiir     das     gesammte     [ 

Schiess-   und   Sprengstofiwesen 
Zeitschrift  fur  Elektiochemie  und 

angewandte  physikalisehe  Chemie 
Zeitschrift     fiir    Farben-Industrie 

Zeitschrift  fiir  offentliche  Chemie 
Zeitschrift  fur  physikalisehe  Chemie 

Zeitschrift      fiir      physiologische 

Chemie. 
Zeitschrift  fur  Spiritusindustrie  . . 

Zeitschrift  fiir  Untersuchimg  der 
Nahrungs-  und  Genussmittel 

Zeitschrift  fiir  Zuckerindustrie  in 
Bohmen 


Trop;'npflanzpr 

U.S.  Bureau  of  Mines, 
Bull.  &  Tech.  Papers 
U.S.  Comm.  Kept. 


Bull.  U.S.  Dept.  Agrie. 

Wasser  u.  Gas 
West  Ind.  Bull. 
Woehenbl.  Papierfabr. 

Wocb.  f.  Brau. 

Z.  anal.  Chem. 
Z.  angew.  Ch'.m. 

Z.  anorg.  Chem. 

Z.  Ver.  deut.  Zuckerind. 

Z.  ges.  Brauw. 

Z.     ges.     Schiess-     u. 

Sprengstofiw. 
Z.  Elektrochem. 

Z.  Farbcnlnd. 

Z.  oSentl.  Chem. 
Z.  physik.  Chem. 

Z.  physiol.  Chem. 

Z.  Spiritusind. 

Z.      Untera.         Nahr. 

Genussm. 
Z.  Zuckerind.  Bdhm. . . 


Pariser  Platz,  7,  Berlin,  N.W  ,  Germany.      M.  15  per 

annum. 
Bureau  of  Mines,  Washington,  D.C.,    U.S.A.      Price 

varies. 
Superintendent    of    Documents,    W'ashington,  D.C., 

U.S.A.     S2..'J0  per  annum 

Department  of  Agriculture,  Washington,  D.C.,  U.S.A. 

Price  varies. 
G.  Stalling,  Oldenburg  i.  Gr.,  Germany. 
Imperial  Dept.   of  Agriculture,   Barbados,   W.I. 
Giintter-Staib  in  Bieberaeh  a.  d.    Riss,  Wiirtemberg, 

Germany.     50  Pf. 
P.    Parey,      Hedemannstrasse     10,      Berlin,      S.W., 

Germany.     M.  40  per  annum. 
C.  W.  Kreidel's  Verlag,  Wiesbaden,  Germany.     M.  2. 
Verlag   von   Otto   Spamer,   Niirnberger  Strasse  48, 

Leipzig,  Germany.     M.  3(5  per  annum. 
Verlag  von  L.  Voss,  Leipzig,  Germany.      M.  12  per 

volume. 
Vereins-Direktorium,     Kleiststrasse    32,   Berlin,   W. 

62,  Germany.     M.  45  per  annum. 
B.  Oldenbourg,  Gliickstrasse    8,  Miinchen,  Germany. 

M.  20  per  annum. 
J.   r.    Lehmann,   Paul   Heysestrasae   26,   Miinchen, 

Germany.     M.  1. 
W.  Knapp,  Miihlweg  19,  Halle  a.  S.,  Germany.     M.25 

per  annum. 
Verlag  fiir  Textil-Industrie,   Kottbuser  Ufer  39/40, 

Berlin,  S.O.  26,  Germany.     M.  1. 
M.  &  H.  Schaper,  Hannover,  Germany.     50  Pf. 
W.  Engelmann,  Mittelstrasse  2,  Leipzig,  Germany. 

M.  76  per  annum. 
V^erlag   von  K.   J.   Triibner,   Strassburg,   Germany. 

M.   12  per  volume. 
P.     Parey,     Hedemannstrasse     10,     BerUn,     S.W., 

Germany.     M.  30  per  annum. 
Julius   Springer,   Linkstrasse   23/24,   Berlin,   W.   9, 

Germany.     M.  48  per  annum. 
Die    Administration,    Vodickova    No.    704    (Palais 
Lucerna),  Prag  II  Bohemia.     M.  17.20  per  annum. 


Ids 


fiftHATA. 


LIST    OF    ERRATA,     1916. 


Xo 

.  of  Joumftl. 

P«ge. 

Colomn. 

Line  from 
Top. 

Line  from 
Bottom. 

Errata. 

Xo. 

1— Jan.   13 

32 

2 

14 

For  373  read  372. 

If           t. 

35 

2 

30 

For 

•  with  "  read  "  without." 

ff           tt 

73 

1 

32 

For 

'  Kautsoh  "  rejid  "  Eautzsch." 

No. 

2— J«n.  31 

109 

2 

31 

For 

'  Ijeuz.vlsuphanilic  "  read  "  benzylsulphanillr." 

)t           tf 

127 

1 

22 

For 

'acid-ii.ve  baths'*  read  "acid  dye-batlis." 

Xo. 

3— Feb.  15 

159 

2 

First 

Table 

In  firM  line,  for  "  0-7  "  rrad  "  0-75." 

„ 

170 

1 

28 

For 

'alkaline-salt"  retid  "alkaline-earth  salt." 

Xo. 

5— Mar.  15 

295 

2 

22 

For 

'  iley  "  read  "  Riley." 

No. 

«— lUr.  31 

345 

1 

21 

For 

'  1916"  read  "  1915." 

II          II 

351 

2 

12 

For 

'     86"  read  "36" 

II          II 

357 

2 

19 

For 

'Mey  "  read  "  Hey." 

No. 

7— Apr.  15 

428 

2 

31 

__ 

For 

'  J.  Oriswold  "  read  "  T.  Griswold." 

No. 

8— Apr.  29 

478 

1 

4 

For 

•  100.906  "  read  "  100,096." 

Xo. 

9— Majr   15 

499 

2 

9 

For 

'intrinsic"  read  "extrinsic." 

11           II 

546 

1 

13 

For 

'  Hersman  "  read  "  Uerahman." 

No. 

IS— July  15 

739 

1 

22 

For 

■  K.  J.  Seaman  "  read  "  H.  J.  Seaman." 

No. 

15— Aug.  15 

867 

2 

15 

For 

'  phosgene  "  read  "  phosgene." 

Index 

37 

2 

•• 

42 

For 

■  ilimethylglyoxime  "  read  '"  diphenylglyoxlme  " 

LONDON ; 

Vacher  &  Sons,  Ltd., 
gkeat  smith  street,  westminster,  s.w.i, 


-61039. 


1 

Journal  of  the  Society  of  Chemical  Industry. 


No.  1,   Vol.   XXXV. 


JANUARY  15,  1916. 


No.   1,  Vol.  XXXV. 


The  Society  of  Chemical  Industry. 

Past  Fn-siileiils. 

tEt.  Uon.  Sir  Henry  Ruscm-,  I.L  l>.,  F.K.S.  1881—1882. 

tSir  t'reilerick  A.  Abtl,  Uart.,  i'.K.S 1882—1883. 

tWaltcr  Weldon,  F.R.S 1SS3— 1884. 

tSir  Will.  H.  Pcrkin,  LL.D.,  Ph.D.,  F.U.S.  1884—1885. 

K.  K.  Muspr.itt,  LL.D 1883— 1886. 

David  Howard    1886 — 1887. 

Sir  James  Dcwar.  M.A.,  LL.D.,  F.R.S.   . .  1887—1888. 

tLudwig  Mond,  Ph.D.,  F.R.S 18SS— 1889. 

tSir  Lowthian  Bell.  Bart.,  F.R.S 1889—1890. 

tE.  Rider  Cook 1890—1891. 

.1.  Emersou  Reynolds,  M.I).,  D.Sc,  F.R.S.  1891—1892. 

tSir  John  Evaus,  K.C.B.,  F.R.S 1892-1893. 

tE.  C.  C.  Stanford    1893—1894. 

Sir  Edward   Thorpe,  C.B.,   LL.D.,  F.R.S.  1894—1895. 

Thomas  Tyrer    1895 — 1896. 

tEdwjird  Schunck,  Ph.D.,  F.R.S 1896—1897. 

Frank  Clowes.  D.Sc 1897-1398. 

Oeorgc  Beilbv,  LL.D.,  F.U.S 1898—1899. 

C.  F.  Ciiandler,  D.Sc,  M.D..  Ph.D..  LL.D.  1899—1900. 

tSir  Jos.  W.  Swan,  D.Sc."  H.A.,  F.R.S...  1900—1901. 

Ivan  Levinstein      1901— 1S03. 

Sir   Wni.   Ramsay,    K.C.B.,   D.Sc,  F.R.S.  1903—1904. 

Win.  H.  Kichols,  M.S.,  LL.D.,  D.Sc 1904-1905. 

tEdward   Divers,   M.D.,   D.Sc,   F.R.S.    ..  1905—1906. 

tEii>tace  Carey 1906—1907. 

Sir  Boverton  Redwood,  Bart,  D.Sc 1907—1908. 

tUa|)h;iel  Sleldola,  F.R.S 1908—1909. 

Prof.  Ira  Renisen 1909—1910. 

Walter  F.  Reid 1910—1911. 

Uudoli.h  .Messel,  Ph.D.,  F.R.S 1911-1912. 

Prof.  .Marston  T.  Bogert,  LL.D 1912—1913. 

Sir  William  Crookes,  O.M.,  Prcs.R.S 1913. 

Rudolph  Mcssel,  Ph.D.,  F.R.S 1914. 

ProL  a.  G.  Henderson,  LL.D.,  D.Sc 1914-1915. 

t  Deceased. 


LIST  OF  COtJNClL,  1915-1916. 

President :  Dr.  Charles  Carpenter. 
Viee-PresidcnU  : 


I'rof.  E.  C.  C.  Baly,  F.P.S. 

I'rof.  Marston  T.  Bogert. 

E.  H.  Cbyton. 

Sir  WilUam  Crookes,  O.M.,F.R.S.I 

Prof.  W.  Ho<lBson  IJlis. 

Henry  Hemingway. 


O.  W.  JIacDonald. 
Walter  F.  Reid. 
Prof.  R.  F.  Ruttan. 
A.  Gordon  Salamon. 
J.  Miln  Thomson. 
Joseph  T.  Wood. 


Prof.  G.  G.  Henderson. 

D.  Lloyd  Howard. 

Julius  Huebner. 

N.  H.  Martin. 

W'.  H.  Nichols.  LL.D. 

Harry  Silvester. 

Ordinary  Members  of  Council : 

Dr.  E.  F.  Armstrong. 

Prof.  H.  E.  Armstrong,  F.R.S. 

W.  J.  A.  ButtcrBeld. 

J.  H.  Cost*. 

Prof.  F.  G.  Donn.an,  F.R.S. 

ftof.  W.  R.  Hodgkinson. 

Sectional  Chairmen  and  Secretaries  : 

BiKMISGH.IM. 

Vf.  J.  Rees.  I      F.  R.  O'Shaughnessy. 

Casadus. 
fiot.  J.  Watson  Bain.  |      Alfred  Burton. 

Ediscurgh. 
frot.  Jas.  Walker,  F.R.S.  |      Dr.  J.  P.  Longstaff. 

GLASGOW. 

I      Dr.  G.  S.  Cruikshanks. 
Liverpool. 

I      Dr.  Alfred  Holt 
London. 

I      T.  D.  .Morson. 

MiNCHESTtE. 

1..  E.  Vlies. 
Newcastle. 

!      E.  F.  Hooper. 
New  E.nclakd. 

I      Alan  A.  Cladin. 
New  York. 

1      Dr.  P.  C.  McUhiney. 

NOTTINUHAM. 

I      J.  M.  Wilkie. 

STDJtEY,  N.S.W. 

I      T.  V.  Walton. 

VORKSHIRK. 

I      Thomns  I'airley. 


Bobcrt  Hamilton. 

John  Gray. 

A.  R.  Ling. 

J.  H.  Hoscason. 

Prof.  H.  Louis. 

«.  W.  Wilder. 

Dr.  W.  M.  Grosvenor. 

Jofaa  White. 

Prof.  C.  E.  Fawsilt. 

F.  W.  Richardson. 


Honorarij  Treasurer : 

Thomas  Tyrer,  Stirling  Chemical  Works,  Stratford,  E. 

Honorary  Foreign  Secretary  : 

Dr.  K.  Messel,  F.R.S.    • 

General  Secretary :    Charles  G.   Cresswell.  Broadway   Chamber 

Westminster,  S.W. 

Ttlejiaphic  Address  :    "  Induchem.  Vic,  London.' 

^Telephone  Sumlfer :    715  Victoria. 


THE  JOURNAL. 


Julian  L.  Baker. 

W.  J.  A.  Buttcrfleld. 

C.  F.  Cross. 

J.  T.  Dunn,  D.Sc. 

Edward  V.  E\^iis. 

T.  Fairley. 

H.  Hemingway. 

J.  T.  Hewitt,  D.Sc.  F.R.S. 

Prof.  W.  R.  E.  Hodgkinson 

Ph.D. 
G.  T.  HoUoway. 
E.  Grant  Hooper. 
David  Howard. 
Julius  Huebner. 


PulAication  Committee. 
The  President. 

Charles  A.  Keane,  D.Sc,  Ph.D. 

A.  R.  Ling. 

W.  .Mncnab. 

.\.  U.  Martin. 

Rudolph  Me.s.sel,  Ph.D..  F.R.S. 

Prof.  11.  R.  Procter. 

Sir  Boverton  Redwood,  Bart. 

W.  J.  Rees. 

Walter  F.  Reid. 

Watson  Smith. 

John  Spiller. 

L.  T.  Thome,  Ph.D. 

Thomas  Tyrer. 


Editor  : 
Tom  F.  Burton,  C3.  Melbury  Gardens,  West  Wimbledon,  S.W. 

Assisted  by  tfie  following  Staff  of  Abstractors  : 


F.  W.   stack,  M.Sc.  ..IV.,  VI 

J.  Baddilev   IV.,  VI. 

J.  F.  Briggs  v.,  XVn..  XVIU. 
T.  Cillan,  M.Sc,  \    XII.,  XV., 

Ph.D )  XX. 

W.  H.  Coleman    I..  III. 

L.  Evnon,  B.Sc,  \        XVII., 

F.I.C.  /        XVIII. 

W.  F.  Frew    I.,  II. 

Walter  C.  Han-     i     ,.,t,    y-^ 

cock,  B.A.  f    *iU-.  iA- 

J    H.  Johnston,  M.Sc.    XIXB. 

J    H    Lane     ^  ^'^'^^-  ^^  1"  . 
J.  u.  Lane     ,  X.VIII. 

A.  T.  Larter.  B.Sc.  II.,  IX.,  X. 

D.  J.  Law,  B.Sc XV. 

E.  W.  lewis XIV. 

G.  W.  Macdonald,  M.Sc.  XXIL 
C.  A.  MitcheU,  M.A.  XU.,  XXII. 


G.  F.  Morrell,  1       UI.,  XVII. 
Ph.D.  /  XX. 

Barker  North XI. 

J.  P.  Ogilvie XVII, 

R.  G.  Pellv  V  ,  XII.,  Xin.,  XV. 
T.  H.Pope,   B.Sc,  XVII., 

XVUl..  XX. 

W.  E.  F.  Powney H-i.^. 

John  Read,  Ph.D.  . .  VII..  XX. 
W.  R.  Schoeller,  Ph.D.,  VII.,  X. 

A.  Shonk  ..  III.,  VII.,  X.,  XI. 
W.  P.  Skertchly  . .  XII.,  XIX. 
V.  Soiithcrden,  B.Sc.  VII.,  XX. 
T.  Stenhou.se,  B.Sc.    I  X.,  XIII. 

A.R.S.M.,  F.I.C.       )     XIV. 
H.  H.  Stephenson  . .  Vlll.,  IX. 

B.  V.  Storr,  M.Sc XXI. 

F.  C.  Thompson  XV. 

E.  H.  Tripp,  Ph.D.  VII.,  XVL. 

XXIU. 


Birmingham   Section. 


Chairman  :  W.  J.  Rees. 
Vice-Chairmm :    H.  T.  Pinnock,  Alex.  E.  Tucker. 
Committee  : 
J.  E.  Coat-es. 
H.  L.  Heathcote. 
Harold  Holcroft. 
A.  W.  Knapp. 


F.  H.  Aleock. 
N.  P.  Booth. 
H.  W.  Brownsdon. 
W.  W.  Butler. 
W.  Clitford. 

Bon.  Local  Secretary  and  Treasurer: 
F.  E.  O'Shaughnessy,  42,  Temple  St.,  Birmingham. 


F.  C.  A.  H. 

Lantsberry. 
T.  Slater  Price. 
Harry  Silvester. 


Canadian   Section. 


L.  T.  Acton. 
D.  G.  Buchanan. 
N.  N.  Evans. 
F.  O.  Farey. 


W.  H.  Thorn. 
W.  O.  Walker. 


Chairman  :  J.  W.  Bain. 
rice-Chairmen  : 
S.  B.  Chadsey,  W.  L.  Goodwin,  X.  H.  Wardleworth. 
Committee : 
0.  F.  Hccbner. 
Milton  L.  Hersey. 
Otto  G.  Palm. 
A.  G.  Spencer. 
Bon.  Treasurer :   E.  G.  B.  Ardagh. 
Hon.  Local  Secretary  : 
Alfred  Burton,  2-16,  Liberty  Street,  Toronto. 

Asst.  Son.  Secretary  for  Monlreal  : 
Joel  B.  Saxe,  171,  St.  James  Street,  MontreaL 


Edinburgh  Section. 

Chairman  :  James  Walker. 
Vice-chairman :  D.  B.  Pott. 
Committee  : 
1  Jas.  C.  Irvine.  i  D.  R.  Steviart. 

'  A.  P.  Laurie.  1  S.  St«wart. 

B.  D.  Porritt.  I  J.  F.  Tocher. 

W    E.  Sims.  !  H.  E.  Watt. 

Bon.  Local  Secretary  : 
J.    P.    Longstaff,   Chemistry   Dept.,   University   of   Edinburgh. 


J.  F.  Briggs. 
J.  D.  Brunton. 
L.  Dobbin. 
J.  S.  Ford. 


SECTION.VL   COMMITTEES. 


[J«n.  li,  1916. 


Glasgow  Section. 


Clmirman  :  Bobert  Il.tmillon. 
t'iw-CAainNon  ;  James  Macleod. 


E.  G.  B«ck«tt. 

A.  K.  Brrrr. 
rb.->mas  Cxllan. 

B.  >l.  Clark. 
Cedl  H.  Dcseb. 


,  J«s.  Faill. 
I  Thos.  Gray. 
]  F.  W.  UiuTi«. 
;  T.  11.  P.  Heriot. 
I  J.  K.  Hill. 


W.  O.  McKellar. 
Qiiintin  Moore, 
G.  T.  Purvis. 
James  Ueld. 


Bon.  Sfcr€i3rt/  and  Treasurer  : 
0.  S.  Cruikslianlre,  Roj-al  Technical  College,  Glasgow. 


Liverpool  Section. 


W.  K.  Kobbine. 

B.  K.  Schlcsingir_ 
H.  J.  Skinner. 
W.  S.  Willi.iius. 


New  England  Section. 

Chairman  :  S.  W.  Wilder. 
Vice-Chairtnan  :  (vacant.) 
CommiUef : 
F.  K.  Atteaux.  i  C.  I,.  Oagnebin. 

C.  I!,  llird.  R.  Hut/.. 

D.  J.  Danker.  U.  P.  Knapp. 
W.  C.  Durfee.  W.  D.  Livcimore. 
0.  U.  Hsh.                 I  L.  A.  Olncy. 

Holt.  Treasurer: 

Frank  W.  Atwood,  210,  Milk  Street,  Boston,  Mass.,  '(.S.A. 

Bon.  Local  Secretary  : 

A.  A.  Clafliu,  Aver}'  Chemioal  Co.,  Lowell,  Mass.,  U  S.A. 


New  York  Section. 


9 


C*rey. 

dc  O.  CogMU. 
H«rn«. 
L.  Peck. 


CAaimMn  .'  John  Gray. 
Tiee-Chairman  :  E.  C.  C.  Baly. 
CoNiwiiU<r«  ; 
I  H.  E.  Potts. 
W.  U.  Roberts 
n.  B.  Storks. 
Frank  Tate. 


^i 


Carruthcrs 

Thomson. 
Stuart  J.  WUlcox. 


Hon.  Tre4i.*urer  : 

W.  P.  Thompson,  6,  Lord  Street,  Liverpool. 

Hon.  Ixxal  Seerriary : 

Albti  Holt,  The  Vniverelty,  Liverpool. 


London  Section. 


Juli&n  L.  Baker. 
W.  A.  Bone. 
F.  H.  Can. 
A.  W.  CroRsley. 
£.  V.  Brans. 


Chairman  :  A.  B.  Line. 
Vice-Chairman  :   U.  E.  Armstrong. 
CommiUct  : 
J.  T.  Hewitt. 
C.  A.  Hill. 
W.  K.  Uodgkinson 
H.  A.  D.  Jowett. 
W.  J.  Leonard. 


K.  LcEAing. 
G.  \V.  MacDonald. 
R.  Seligman. 
Thomas  Tyiei. 


Bon.  Local  Secretary  and  Treasurer  : 
T.  D.  MoisoD,  14,  Elm  Street,  Gray's  Inn  Road,  W.C. 


Manchester  Section. 


Chairman  :  J.  U.  liosc-iison. 
T ice-Chairman  :  \V.  Thomson. 


J.  AUpaa. 

E.  Arden. 

£.  y.  Armstrong. 

P.  Gaunt. 


CommiUa : 

I  Bertram  Hart. 
J.  Huebncr. 
T.  Jackson. 
A.  Lapworth. 
Bon.  Local  Secretary  : 


n.  Marsh.ill. 

E.  F.  Morris. 

F.  II.  Terleski. 
T.  K.  Wollaston. 


L.  E.  TlicR,  Belmont,  Gowan  Hoad,  Alexandra  Park,  Manchester. 


Newcastle  Section. 


Chairman :  H.  Louis. 
Yiee-Chairman  :  T.  W.  Lovlbond. 


P.  P.  B<jd<an. 
B.  H.  Conins. 
W.  Diamond. 
J.  T.  Dunn. 


CommiUfc  : 
E.  M.  Fletcher. 
W.  Gemmeli. 
T.  Hardie. 
G.  I'.  Lifsliman. 


N.  H.  MsrUo. 
C.  II.  Uidsdale. 
A.  Short. 
II.  D.  Smith. 


TJon.  Local  Secretary  and  Treaturer  : 
Z.  F.  Hooper,  10,  The  Klnu  West,  Honderhind. 


Carl-^ton  Ellis. 
E.  F.  Hicks. 
Martin  U.  Ittner. 
D.  \V.  Jayue. 
U.  M.  Kauimann 


Chairman :  W.  M.  Crosvcnor. 
Vice-Chairman :  J.  Alexander. 
Committee  : 
Gilbert  Bigg 


-Mien  Rogers. 
C.  E.  Sholes. 
J.  E.  Tceplc. 


Hon. 


Treasurer :  Frank  C.  R.  Hemingway, 
U.S.A. 


G.  W.  Thompson. 
I  tlcy  Wedge 
E.  A.  Widmana. 
H.  Wigglcsworth. 

Bound_Brook.  N.J., 


Bon.  Local  Secretary: 
P.  C.  Mellhiney,  50,  East  41st  Street,  New  York  City.  U.S.A. 


Nottingham  Section. 


Chairman  :  Jolm  White. 
Vice-chairman  :  Sir  John  Turney  and  S.  E.  Trotmao. 
Commitiee  : 
T.  H.  Adams.  '  J.  H.  Dunford. 

L.  Archbutt.  T.  F.  Harvey. 

F.  H.  Carr.  F.  Stanley  Kipping. 

B.  OoUitt.  I  (!.  E.  B.  Merriman. 

Bon.  Treasurer : 
S.  J.  Pentecost,  Lehtou  Works,  Nottingham. 

Hen}.  Local  Secretary  : 
J.  M.  Wilkie,  3S,  South  Koad,  West  Bridgford,  Nottingliaro. 


A.  Smith. 

W.  ().  Timnmas. 

J.  T.  Wood 


Sydney,  N.S.W.,  Section. 


Chairman :  C.  E.  Fawsitt. 
Vice-ChairmaH :  Loxley  Meggitt. 


R.  W.  Challinor. 
F.  A.  Coombs. 
Q.  Harker. 


Committee : 
A.  A.  Ramsay. 
J.  A.  Schofleld. 
S.  E.  Sibley. 


R.  Grcig  Smith. 
Thos.  Stcol. 


Bon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Counell  Street,  Sydney,  N.S.W". 


Yorkshire  Section. 


Chairman  :  F.  W.  Richardson. 
Vice-Chn irman  :  J.  W.  Cobb. 


A.  M.  Auty. 
J.  Evans. 
C.  P.  Finn. 
W.  M.  Gardner. 


Committee : 
A.  G.  Green. 
.W.  B.  Hill. 
1,.  L.  Lloyd. 
W.  Lowsoii. 


W.  McD.  Mackey. 
A.  R.  Tankard. 

J.   J.   ThoMipSOD, 

Geo.  Ward. 


Bon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,- Leeds. 


Vol.  XXXV.,  No.  1.]      OFFICIAL  NOTICES.      DONNAK— THE  GRAPHICS   OP  BLEI^DING. 


OfiBcial  Notices. 


ARMY  RECRUITMENT. 

Xotice  mi  Reserved  Occupations. 

The  Royal  Society  has  bi'ought  to  the  notice  of 
the  Society  of  Chemical  Industry  the  scheduling  by 
the  Board  of  Trade  of  the  followiug  reserved 
occupations  : — 

Chemists  :  AnaJytical,  consulting,  and  research 
ehemists  (not  to  be  accepted  for  immediate  enlist- 
lueut  or  called  up  for  service  with  the  Colours 
without  the  consent  of  the  Royal  Society). 

Chemical  Laboratories  :  Head  laboratory  atten- 
dants. 

In  a  supplementary  list,  the  Committee  on 
Reserved  Occupations  has  included  : — 

In  all  industries  :    Works  chemists. 

Cement  manufacture  :  Departmental  managers, 
foremen,  getters,  or  quarriers,  burners  or  kilnmen, 
and  millers. 

A  recent  official  aivnouncement  states  that  a 
mark  is  placed  on  the  Army  Register  against  the 
Bame  of  a  man  actually  engaged  in  a  reserved 
occupation.  In  the  event,  however,  of  any 
analytical,  consulting,  or  research  chemist  being 
accepted  for  immediate  enlistment  or  called  up 
for  service  with  the  Coloiu-s,  the  chemist  or  his 
amployer  should  at  once  point  out  to  the  Recruiting 
OflScer  that  he  belongs  to  a  reserved  occupation, 
and  that  the  consent  of  the  Royal  Society  is  neces- 
sary. If  there  is  reason  to  doubt  whether  the  man 
is  entitled  to  have  a  mark  placed  against  his  name 
in  the  Army  Register,  the  Recruiting  Officer  may 
take  steps  to  have  the  matter  investigated  by  the 
Royal  Societv.  (See  also  this  Journal,  1915, 
pp.  1275,   1276.) 

ENGLISH  PATENTS. 

Renumberin-g  Specifieations  on  Publication.  Illus. 
Off.  J.,  Jan.  12th,  1916. 

In  order  to  give  the  public  the  advantage  of 
having  abridgments  of  Specifications  up  to  date 
while  retaining  their  numerical  sequence,  Applica- 
tions for  Patents  made  subsequent  to  1915  -wtII  be 
given  new  numbers  when  their  Complete  Specifica- 
tions ai"e  accepted,  or  become  open  to  public 
inspection  before  acceptance.  The  new  numbers 
will  start  with  No.  100,001  (without  any  indication 
of  dat-e),  and  will  supersede  the  original  "Application 
numbers  in  all  proceedings  after  acceptance  of  the 
Complete  Specifications. 

It  is  intended  in  future  to  issue  abridgments  of 
Specifications  in  the  lllxistrated  Official  Journal  a 
few  weeks  later  than  that  in  which  their  acceptance 
<»  publication  is  advertised,  so  that  they  wiU  be 
available  for  search  purposes  soon  after  the  printed 
copies  of  the  Specifications  are  on  sale  :  but,  until 
the  system  is  fully  in  force,  they  will  onlv  be  issued 
when  there  are  sufficient  to  make  up  a'  full  sheet 
of  sixteen  pages. 

The  present  series  of  abridgments  will  run  con- 
currently with  the  new  series  in  the  Illustrated 
Official  Journal  until  April,  1917,  when  it  will  be 
entirely  superseded. 

Applications  for  Patents. 
For  convenience  of  reference,  the  list  of  Applica- 
tions for  Patents  in  the  Illustrated  Official  Journal    i 
will  be  arranged  alphabeticaUy  under  the  names  of 
the  applicants  and  communicators,  the  latter  being   ' 
printed  in  Italic  type.     In  the  case  of  joint  appli-    j 
cants    or    communicators,    each    name    is    given    ■ 
independently.     The  subject  entry  is  an  abridg-   ! 
ment  of  the  title  only,  and  should  not  be  regarded    ' 
as    an    exhaustive    subject-matter    entry.       The 
Bomber  after  the   subject   entry  is   that   of   the 
Application,  and  should  be  used  for  correspondence    ' 
purposes  up  to  the  date  of  acceptance  of  the  Com-    I 


plete  Specification.  A  new  number  will  bo  given 
when  tne  Complete  Specification  is  accepted  or 
becomes  open  to  public  inspection  before  accept- 
ance ;  in  all  proceedings  after  acceptance  this  new 
number  only  should  be  employed.  The  date 
following  the  Application  number  is  that  on  which 
the  Application  was  filed  :  the  date  which  th.- 
Patent  will  bear,  if  granted,  will  appear  in  a  subse- 
quent list  of  Complete  Specifications  accepted. 


London  Section. 


Meeting   held   at    Burlington   Hottse   on    Monday, 
December  Qth,  1915. 


MB.    AKTHUR    E.    LIXG    IN    THE    CHAIR. 


The  CHAlKMAiJ,  in  opening  the  meeting,  referred 
to  the  loss  the  Societv  and  the  London  Section 
had  sustained  by  the  death  of  Prof.  Raphael 
ileldola  and  Prof.  Vivian  B.  Lewes.  Prof.  Meldola, 
he  said,  was  one  of  the  Society's  most  illustrious 
past  Presidents,  and  the  loss  of  him  to  the  country 
at  the  present  time  was  a  very  serious  one. 


THE     GRAPHICS     OF     BLENDING     IN 
CHEMICAL    INDUSTRIES. 

BY   PROF.    F.    G.    DOXN'A>',    F.E.S. 

The  object  of  the  following  paper  is  to  indicate 
a  general  geometrical  method  for  the  solution  of  a 
certain  class  of  problems  occumug  in  technical 
chemistry.     What   is   attempted  is,  in   effect,  an 
application  of  geometry  to  what  may  be  called  the 
"  Problem  of  Blendinrj,"  using  the  latter  word  in 
its    widest    sense.     The    nature    of    this   problem 
may  be  described  as  follows.     In  many  industries 
the  manufactured  product  is  not  a  pure  substance 
but  essentially  a  mixture  of  substances,  e.g.,  soap, 
glass,  pottery,  varnish,  lubricants,  adhesives,  ete.. 
etc.     Let  us"suppose  that  the  ijroduct  in  question 
is  manufactured  from  n  constituents  X,  Y,  Z    .     .    . 
We  shall  assume  that  the  proportions  in  which 
these  constituents  must  be  used  in  order  to  obtain 
a  product  of  definite  quality  ai-e  found  by  experi- 
ment to   be   variable  in  a  certain  definite  way. 
or  variable  -n-ithin  certain  definite  limits.     Let  the 
prices  of  X,  Y,  Z     .     .     .     per  unit  of  weight  be 
at  any  moment  a,  b,  c     .     .     .     Then  the  problem 
to  be  solved  is  tins  :    what  are  the  cheapest  pro- 
portions to  employ  ?     As  the  market  prices  of  the 
raw  materials  X.  Y,  Z     .     .     .     fluctuate,  so  will 
the  solution  of  the  problem  vary.     It  is  desii-able 
therefore  to  have  a  rapid  method  of  obtaining  the 
solution,   and  for  this  purpose,   as  for  so  many 
other  purposes  of  scientific  and  technical  chemistry, 
graphical    methods    are    the    best.     The    author 
cannot  pretend  to  offer  to  any  particular  industry 
a   concrete    solution  adapted  to   its  own  special 
requk-ements.     His  object  is  solely  to  hint  at  a 
method    which    the    technical    chemists    of    any 
particular  industry  may  perhaps  be  able  to  adapt 
and   develop :     and   generally    to    emphasise   the 
power  and  utility  of  geometrical  methods  in  the 
solution   of   the  "manifold   problems   of   technical 
chemistry.     In     so     far,     however,     as     concrete 
illustrations  are  required,  reference  wUl  be  made 
to  the  industry  of  soap  manufacture. 

We  must  in 'the  fust  place  define  in  precise  terms 
what  is  meant  by  the  quality  of  the  product. 
Clearly  the  quality  is  a  function  of  the  physical 
and  chemical  properties  of  the  product.  We 
shall  further  assume  that  the  value,  or  selling- 
price,  of  the  product  is  a  definite  function  of  its 
quahty.  Extraneous  circumstances,  e.g.,  com- 
mercial and  political  changes,  etc.,  may  of  course 
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alter  this  r»>lationship.  but  it  will  be  clear  from  what 
follows  that  due  alUiwance  can  be  made  for  such 
"  catastivphic  "  chancres.  We  shall  therefore  only 
deal  with  <iuality  as  determined  by  physical  and 
chemical  pi\>perties.  and  assume  tliat  quality 
determines  value.  PiMducts  of  equal  quality  wo 
shall  call  isopoeic.  and  ciu-ves  corresponding  to 
products  of  equal  quality  we  shall  call  isopocir 
riin-ex.  or,  briefly,  isopiH-ics.  In  the  theory  of 
'•leniling  these  isopoeics  play  a  fundamental  i\>le. 
l^ualitv  may  be  simple  or  cotiiplcx.  In  the  first 
case  tlie  quality  is  uniquely  determined  by  a 
t-ingle  physical  or  chemical  property,  or,  more 
jrenerally,  by  a  sinijle  measurement.  In  the  second 
<-ase  the  quality  depenils  on  a  number  of  physical 
and  chemical  properties,  aiul  requires  for  its 
fxperimental  det<?rmination  a  number  of  measure- 
ments. In  either  case  it  is  necessary  to  assign  to 
every  pmduct  a  single  number  expressing  its  total 
i/ualilii.  It  is  tliis  total  quality  which  determines 
the  value  or  selling-price.  Thus  in  determining 
the  total  quality  of  a  product  possessing  complex 
quality,  it  is  necess^iry  to  assign  to  each  measure- 
ment of  physical  or  chemical  property  a  suitable 
numerical  coefficient  or  "  weight."  The  jutlicious 
assigning  of  these  coefficients,  so  that  the  number 
ixpri-ssing  the  total  quality  shall  determine  the 
value,  is  a  very  important  matter.  If  correctly 
assigned,  then  the  isopoeics,  or  curves  of  equal 
total  quality,  will  also  be  curves  of  equal  value. 
-Vs  an  illustration  of  a  product  possessing  complex 
•luality  we  may  take  the  case  of  soap.  Its  quality 
depends  on  such  properties  as  detergent  power,* 
■■  solubility  "  in  cold  water,  "  solubility  "  in  hot 
water,  alkalinity,  hardness,  colour,  etc.,  etc.  It  is 
the  business  of  the  technical  laboratory  to  measui-e 
these  various  properties,  and  from  these  measure- 
ments to  assign  to  any  sample  a  numerical  value, 
expressing  the  total  quality,  and  detenni.iing  the 
value. 

We  come  now  to  consider  the  solution  of  the 
main  problem.  To  illustrate  it  we  shall  consider  a 
product  made  from  five  constituents,  two  of  which 
we  shall  suppose  constant  in  price.  As  a  concrete 
example,  consider  a  hard  soap,  made  from,  say, 
pressed  coconut  oil,  cottonseed  oil,  rosin,  caustic 
soda,  and  wat-er.  Ix-t  us  suppose  for  the  purpose 
of  illustration  that  the  caustic  soda  and  water 
remain  constant  in  price,  either  because  they  are 
obtained  or  manufactured  in  the  works  considered, 
or  because  they  are  bought  on  long  contract.  The 
problem  then  reduces  to  this.  What  are,  for  any 
given  current  prices  of  pressed  coconut  oil,  cotton- 
seed oil,  and  rosin,  the  cheapest  proportions  to 
employ  in  order  to  obtain  a  soap  of  constant 
definite  quality  ?  Let  us  denote  these  three 
variable  con.stituent8  by  X,  Y,  Z  (say  X=coconut 
oil,  Y=cottonseed  oil,  Z=rosin).  It  may  be 
remarked  in  passing  that  the  case  of  two  variables 
requires  no  detailed  consideration,  since,  owing  to 
its  simplicity,  it  offers  no  problem  requiring 
geometrical  treatment.  The  case  where  the 
jmmber  of  variables  is  greater  than  thi'ee  will  be 
referred  to  lat-er. 

Let  X,  y,  7.  denote  the  percentages  of  X,  Y,  Z 
respectively  in  the  "  charge,"  and  let  a,  b,  c  denote 
the  prices  of  X,  Y,  and  Z  per  unit  of  .weight  (say, 
per  ton).  Then  the  price  of  a  100-ton  charge  is 
•  learly  equal  to  ax  -rby  -fez.  This  100-ton  charge 
will  yield  a  weight  of  product  which  will  be  a 
function  of  x,  y,  and  z.  In  general  this  weight  of 
product  will  be  a  linear  function  of  x,  y,  and  z  with 
con-stant  known  coefficients  (the  coefficients  being 
known  from  the  mass-relationships  of  the  various 
I'hemical  reactions).  We  may  d<mote  it  therefore 
liy  Ix  -i-my  -f  nz,  where  1,  m,  and  n  are  known  con- 
stant coefjicients.     Calling  P  the  price  of  a  100-ton 

*  Experimentally  mrasurablc  in  the  laboratory  by  determinations 
•>I  saifaoe  tension,  and  gold  number. 


charge  of  the  (variable)  constituents,  and  W  the 
weight  of  product  obtained  therefrom,  we  have  the 
equations  : — 

P  =  ax-|-by-f-cz 
W=lx  -f-my  +IIZ 
The  cost,  C,  of  the  raw  materials  per  ton  of  pro- 
duct is  therefore  given  by 

P         55_+  by  -f  cz 
Tx"' 


C=A.  = 


W  Ix-fmy-fnz 

The  composition  of  the  product,  and  therefore 
its  properties,  i.e.,  its  quality,  Q,  is  a  function  of 
x,  y,  z  ;    Q=^(x,  y,  z). 

We  can  now  reduce  the  problem  to  a  simple 
mathematical  statement.  Denoting  by  Q,  the 
particular  definit<'  quality  required,  the  problem 
reduces  to  determining  the  values  of  x,  y,  and  z 
which  sjitisfy  the  following  three  conditions  : — 

(1)  x-t-y-fz  =  100. 

(2)  Q,=^(x,    y,    z) 

(3)  i-— ; — ^^^-      as  small  as  possible. 
'  Ix  -f  my  -I-  nz  ^ 

It  will  be  seen  in  what  follows  that  this  problem 
admits  of  a  very  simple  geometrical  solution.  We 
shall  pause  here  for  a  moment  to  consider  the  differ- 
ence between  what  may  be  called  simple  hlendirtg 
and  complex  blending. 

In    simple    blending    (i.e.,    simple    admixture), 

l=m=n  =  l.    O  therefore  reduces  to    ^~^,Art 

and  hence  condition  (3)  reduces  to  the  condition 
that  ax-fby-|-cz  shall  be  as  small  as  possible. 
Another  case  which,  though  not  corresponding 
to  simple  admixture,  reduces  to  the  problem  of 
simple  blending  is  that  where  l=m=n=   say,  q. 

In   this   case   C  reduces  to —     ,^J    — .     When, 

lOOq 

however,  1,  m,  and  n  are  seiLsibly  different  the 

problem  is  the  general  one  of  complex  blending, 

where  the  final  product  is  obtained  from  the  charge 

of  raw  materials  by  chemical  reactions  and  not 

merely    by   simple   mixture. 

Let  us  consider  the  solution  of  the  problem  of 

simple   blending   first.     To   represent   graphically 

the  composition  of  the  charge  we  shall  employ  the 

ordinary  triangvilar  diagram  so  familiar  to  students 

of  chemLstry  and  metallurgy  (see  Fig.  1). 


Y 


1 


B 


FlO.  1. 


XYZ  is  an  equilateral  triangle  each  of  whose  sides 
equals  100  graplucal  units  (millimetres,  centimetres, 
etc.).  Any  point,  O,  within  the  triangular  space 
represents  a  definite  mixture  of  X,  Y,  and  Z.  Draw 
from  O  a  line  away  f r(jm  the  vertex  X  and  parallel 
to  either  of  the  sides  XY,  XZ — say  the  line  OA. 
Then  OA  gives  the  value  of  x,  the  percentage 
of     X     in     the     charge.      The'     correspondingly 
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drawn  lines  OB,  OC,  give  the  values  of  y 
and  z,  the  percentages  of  Y  and  Z  respectively 
in  the  chai-ge.  OA+OB +OC  =  100,  as  follows 
at  once  from  the  construction. 

Now  imagine  that  fi"oin  every  point  O  we  erect 
a  perpendicular  to  tlie  plane  of  the  triangle,  equal 
in  length  to  the  numerical  magnitude  of  the 
quality  Q  of  the  corresponding  pnjduct.  The 
tops  of  all  these  perpendiculars  will  ijive  the 
(fuality  surface  il  =  p  (x.  y,  z).  Imagine  a  plane 
drawn  parallel  to  the  plane  of  the  triangle  XYZ 
and  at  a  height  from  it  corresponding  to  some 
definite  quality  Qi.  This  plane  will  cut  the 
quaUty  surface  in  a  curve,  and  the  projection  of 
this  curve  on  the  plane  of  the  triangle  XYZ  will 
give  us  the  Q,-isopoeic.  that  is  to  say,  the  points 
on  this  curve  will  correspond  to  all  those  charges 
which  yield  a  product  of  the  desired  quaUty  Q,. 

In  order  to  draw  a  given  isopoeic  we  do  not 
require,  of  course,  actually  t-o  construct  the  quality 
surface.  » 

It  will  be  the  business  of  the  technical  laboratory 
to  determine  by  careful  measurement  the  qualities 
of  the  products  corresponding  to  a  number  of 
different  charges.  From  these  data  the  various 
isopoeics  can  be  immediately  mapped  on  the 
triangular  diagram.  The  system  of  isopoeics  so 
obtained  will  then  constitute  a  permanent  guide- 
map,  just  as  the  contour  lines  on  an  ordinary  map 
serve  as  a  permanent  guide  to  the  traveller. 

As  a  general  rule  the  factory  will  manufacture 
only  a  limited  number  of  qualities,  so  that  the 
number  of  isopoeics  required  will  in  general  be  small . 
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desired  solution  in  the  i)resent  ca«e.  For  it  is 
clear  (see  Fig.  2)  that  as  the  parallel  straight  lines 
approach  the  vertex  Z  the  value  of  P  diminishes. 
In  order  to  render  this  as  clear  as  possible  we  have 
chosen  as  origin  (Z)  the  vertex  corresponding  to 
the  cheapest  material,  and  as  axis  of  x  (ZX)  the 
side  of  tne  triangle  joining  Z  to  the  vertex  (X) 
corresponding  to  the  dearest  material.  It  may 
happen,  however,  that  the  point  where  the  tangent 
touches  the  isopoeic  corresponds  to  a  maj;imuni 
value  of  P  (which  will  be  easily  seen),  or  that  tlie 
isopoeic  admits  of  no  tangent  parallel  to  LM.  In 
either  case  the  cheapest  mixture  consists  evidently 
of  only  tico  of  the  three  (variable)  constituents, 
and  no  geometrical  solution  is  required.  In  this 
case  it  will  be  obvious  that  we  can  manufactui'e 
a  product  of  the  desired  quality  from  the  (tea 
cheaper  consliliients. 

Let  us   proceed   now  to   the   case   of 

blending.      In  this  case  P— '  '        — 


complex 
and  we 


Ix+my+nz' 

seek  the  point  on  the  given  isopoeic  for  which  P 
has  the  smallest  value.     We  have 

(a— c)x+(b— c)y  +  100c 
(1— m)x+(m— n)y  +  I00n 
Consider  the  family  of  straight  lines  given  by 
the  equation 
(a — c)s:+(b — c)y +  100c— P[(l— n)x  +  (m— n)y    + 

lOOn]  =0 
where  P  is  a  variable  paranieter. 

The    above    equation    represents    a    family    of 
straight  lines  passing  through  the  point  of  inter- 
section of  the  straight  lines  whose  equations  are  :— 
(a — c)x  +  (b — c)v  +100c  =0 
(1— n)x  +  (m— n)y  +  lOOn  =0 
These  straight  lines  can  be  immediately  drawn 
as  explained  above  and  their  point  of  intersection 
R  found.     From  R  draw  a  tangent  to  the  given 
isopoeic,  touching  it  at  the  point  T  (see  Fig.  3). 
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Let  us  suppose  now  (Fig.  2)  that  the  curve  VV 
represents    the    desired     Qi-isopoeic.     What    we    | 
seek  is  the   point  on  this   curve   for  which   the 
value  of  P  is  as  small  as  possible,  where 

P=ax-f-by-(-cz.  j 

Now   for   varying   values   of   the   parameter   P    i 
this    equation    represents    a    family    of    parallel    ' 
straight  lines.     Since  x+y+z  =  100,  we  can  write    ; 
the    equation    in    the    form     (a — c)x+(b — c)y=    j 
P — 100  c,  the  co-ordinates  x  and  y  being  measured    , 
in  the  usual  way  along  the  axes  ZX,  ZY  respec- 
tively   (Z    being   the   origin).     To   fix    our   ideas, 
suppose  that  a>b>'c,  i.e.,  Z  the  cheapest,   X  the 
clearest  raw  material.      If  y'  and  x'   denote  the    ] 
intercepts  on  the  axes  ZY,  ZX  respectively  at  any 
one  of  the  family  of  parallel  straight  lines,  then 

clearly    ~=y- — .     Measure   off   ZL    proportional 

to  a — c,    ZM   proportional   to   b — c.     Then   lines 
parallel  to  LM  constitute  the  family  of  parallel 
straight   lines   in   question.     Draw   a   tangent  to    ; 
VV  parallel  to    LM,   touching  VV  at  T.      The 
composition  corresponding  to  the  point  T  is  the 


X 


FIG.  3. 


Then  T  is  the  point  on  the  given  isopoeic  for 
which  P  possesses  either  a  minimum  or  maxivmm 
value.  In  the  former  case  the  composition  corres- 
ponding to  T  is  the  desu-ed  solution.  In  the  latter 
ease  the  optimum  mixture  is  evidently  a  mixture 
of  two  constituents.*  1^ 

This  is  also  the  case  should  the  curve  \  \  i 
not  admit  of  a  tangent  from  R.  In  both  cas^-s 
no  problem  requiring  geometrical  solution  arises, 
for  it  will  be  immediately  obvious  that  the  cheapest 

•Unless  the  isopoeic  is  a  closed  cune  contained  inside  tlie 
triangle  and  admitting  of  two  tangents. 
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mixture  giving  a  product  of  the  desired  quality 
can  be  manufactured  fix>m  two  constituents  only. 
In  orvler  that  the  iv.-i\ilts  obtained  by  this  method 
.-•hould  possess  teohnical  vahie,  it  is  necessary 
to  pay  attention  to  the  prices,  a,  b,  c.  These  prices 
must"  include  any  miditional  cost  required  for 
ivfining,  should  tliis  i-eliuing  be  carried  out  in  the 
\»x>rks.  Thus  the  cost  of  palm  oil,  for  example, 
must  include  the  cost  of  bleai-hina:  should  this  be 
ilone  in  the  works.  Fmthermore  suitable  detluc- 
tions  must  be  made  for  valuable  by-proilucts. 
Thus  in  soap  manufacture  one  oil  may  jield  per 
ton  more  glycerin  thau  another  (and  in  the  case 
ioufiidered  above  the  rosin  j-ields  no  slycerin). 
The  prices  a,  b.  c  u^od  in  the  praphical  solution  must 
necessarily  take  account  of  such  matters.  But 
the  technical  laboratory  will  have  determined 
the  yield  of  glycerin  per  ton  of  each  fat  or  oil 
•  luployed.  and  the  works  will  know  how  mtich 
■_'Iycerin  on  an  averajro  is  actvially  obtained. 
The  current  price  of  glycerin  will  then  at  once 
pi-ovide  the  data  required  for  correcting  the  prices 
a,  b,  c  in  the  proper  manner. 

The  fact  that  ditTeront  fats  will  in  general  require 
<li(Ierent  quantities  of  alkali  for  their  saponification 
does  not  involve  corrections  in  estimating  the 
proper  values  for  a,  b,  and  c,  for  the  alkali  re^ijipears 
in  the  product  and  this  is  taken  account  of  by  the 
expression  Ix -i-my  4n7..  It  will  be  unneees.sary 
to  discuss  this  matter  further,  as  it  is  neither  the 
atithor's  purpose  nor  withm  his  competence  to  teacli 
the  soap  manufacturer  the  science  of  his  business. 
Enough  lias  been  said,  however,  to  indicate  the 
general  character  of  the  procedure  required  in 
assigning  the  proper  values  to  the  "prices"  of  the 
raw  materials. 

The  case  of  complex  blending  where  W  is  not 
a  linear  function  of  x,  y.  and  z,  jireseuts  no  in- 
superable difficidty.  Supjiose  in  fact  that  we 
wnte  quite  generally.  \V  —  f(x.  y,  z).  Then 
T>  —  ax  +  by  -fez 
f(x.y;z)  ■ 
The  work  of  the  technical  labi.iralory  will  deter- 
mine the  function  f(x,y,z).  Now  the  iMjuation 
ax -H  by -fez — I'.f(x,y.z)  0  repi-eseuts  a  family  of 
curves  pa.ssing  tlirough  the  point  (H)  of  the  inter- 
section of  the  stmight  Une  ax -.-by -fez -0  and  tho 
curve  f(x.y,z)-  0.  I'roiu  what  has  been  said  tlds 
point  R  can  l»e  fuund  by  giaphiial  cunstruction,  and 
by  giving  P  a  series  of  values  we  can  plot  a  series 
of  the  curves  ax-fliy-fcz — l'.f(x.y,z)=0.  TTie 
values  of  P  corr»'spondiug  to  a  series  of  points  on 
the  given  isopoeie  can  thus  be  determined*,  whence 
the  point  on  the  isopoeie  corresponding  to  (he  least 
value  of  P  can  be  d<-termineil  with  sulTicieut 
accuracy. 

The  operation  may  appear  laborious,  tliough  it  is 
not  so  in  reality.  Once  the  form  of  the  function 
f(x,y,z)  has  been  determined  by  experiment,  the 
arapidcal  solution  can  be  obtained  within  an  hour  by 
any  persfjn  familiar  with  the  rudiment  s  of  geometry. 
Greater  practical  dilTiculties  occur,  however, 
should  we  have  to  deal  with  four  variable  con- 
stituents. The  isopoeie  then  becomes  a  foirjurc. 
and  the  general  solution  re(j)iiivs  the  determination 
i>f  the  point  of  contact  of  a  Uuifjenl  plune  with  tliis 
surface.  I-Yom  a  mathematical  point  of  view 
there  is  of  cour.se  no  difliculty.t  But  the  sufTicient 
determination  of  any  desired  isopoeie  surf.aee  \voul(i 
require  very  considerable  labour  in  tho  laboratory, 
.md  would  involve  the  construct  ion  of  a  solirl  model 
for  the  geometrical  solution.  There  would  be  no 
insuperable  difficulty  in  tliis.  and  indeed  the 
■  onfit ruction  of  a  solid  model  from  given  d;ita  is 
•  luite  an  easy  matter.     But  the  question  would 

*  Or  wc  can  ctiooee  a  series  of  points  oo  the  isojiuclc,  calcnlato 
t lie  valuca  of  P  for  these,  and  on  a  scparato  plot  dcttrmlne  tlio 
r  nnired  point. 

f  Wr-  can  employ  thf-  oct.-ih.'nlral  roordinatea  used  by  LSjrenherz 
JiiJ  by  van't  lloff  I'-l  v  .n't  IlofI,  OzeanUche  SatzaWagerungni). 


arise  as  to  wliether  the  value  of  the  result  justified 
the  labour  expendeil.  The  case  of  flvo  variable 
constituents  defies  practical  geometrical  solution. 
Another  dilticvdty  of  a  diiTerent  sort  arises  when 
the  product  must  satisfy  a  muUiple  quantitative 
specification,  that  is  to  say.  when  the  proiluct  must 
possess  certain  definite  measured  properties.  We 
cannot  then  speak  of  "  total  quality,"  i.e.,  we 
cannot  assign  to  each  jiroduct  a  single  number  ex- 
pressing its  total  qualil  y  and  determining  its  value. 
.Suppose,  for  example,  t  liat  t  lie  product  must  possess 
the  definite  values  a  and  b  corresponding  to  two 
properties  (or  measurements)  A  and  B  respectively. 
Plot  on  the  tflangular  diagram  tlie  a-isopoeic  and 
the  l)-isopoeic..  It  these  be  curves,  and  if  they 
intersect  in  a  point  S,  then  8  represents  the  unique 
solution  of  the  problem  without  reqard  to  priee. 
If  they  do  not  intersect  within  the  triangle,  then 
it  is  impossible  to  satisfy  the  given  specification 
with  the  given  raw  materials,  and  we  must  look 
for  Other  ones.  If,  however,  we  have  to  deal  with  an 
isopoeie  curve  and  an  isopoeie  zone,  or  two  isopoeie 
zones,  then  the  overlapping  space  satisfies  the 
technical  conditions,  and  the  method  described 
above  will  enable  us  to  select  the  cheapest  charge. 
The  object  of  the  author  in  writing  this  paper 
will  have  been  attained  should  he  have  succeeded  in 
drawing  the  attention  of  technical  chemists  to  the 
immense  value  of  graphical  methods  in  attackiMT 
the  manifold  complex  questions  which  arise  in 
scientific  chemical  manufacture.  It  must  be 
clearly  understood  that  the  object  of  this  paper 
is  merely  to  sufigesi. 

DISC0SSIOX. 

Professor  Armstroxo  said  that  chemists  had 
been  mainly  concerned  in  extracting  things  from 
mixtures  and  not  in  making  blends  ;  therefore, 
the  subject  was  oue  which  did  not  appeal  as  mudi 
to  them  as  it  might  do  to  the  manufacturer. 
There  were,  no  doubt,  many  cases  in  which,  if 
the  method  could  be  made  clear  to  the  practical 
man,  he  would  be  only  too  glad  to  make  use  of  it; 
but  the  difficulty,  at  the  present  moment,  was 
that  few  could  understand  these  somewhat 
abstriLse  ways  of  looking  at  such  matters. 

Mr.  W.^LTEB  r.  Reid  said  that  he  knew  of  no 
industry  in  which  the  methods  could  be  appUed. 
They  were  unfortunately  tied,  in  the  first  instance, 
by  the  quahty  of  a  product,  and  in  the  second 
instance  they  were  bound  by  the  qualities  of  the 
materials  and  not  by  their  prices  in  most  instances. 
RefeiTing  to  the  explosives  industry,  as  an 
example,  he  said  they  could  not  substitute  » 
cheaper  material  for  one  which  was  becoming 
dearer.  He  wished  they  coiUd.  Taking  the  glass 
industrj  as  another  instance,  they  were  tied 
within  very  narrow  limits  with  regard  to  the 
ingredients  used,  because  if  each  ingredient  were 
altered  the  quality  of  the  produ(!t  was  altered. 
Apain.  in  the  cement  industry,  they  were  tied 
within  naiTCJW  limits.  It  was  not  a  question  of 
being  able  to  use  a  cheaper  or  dearer  material. 
Tliey  were  bound  by  such  a  commonplace  thing  as 
laihvay  freight,  for  instance.  There  were  many 
of  those  points  that  s-.iggested  themselves  as  being 
possible  in  an  industry  which  theoretically  woidd 
be  one  to  whicli  they  could  apply  these  forinute 
in  a  clear  ami  definite^  way.  Suggestions  of  the 
kind  I'rofessor  Dounan  had  brought  forward 
made  them  think.  He  per.sonally  did  not  think 
the  soap  industiy  was  one  to  which  the  formula 
could  be  applied,  because  there  the  product  was 
so  intimately  bound  up  with  the  mat-erials  used. 
They  had  to  use  certain  materials  for  a  certain 
product.  If  one  could  find  a  method  of  utilising 
all  oils  in  a  commercial  way  perhaps  the  formulae 
could  be  applied.  He  had  lio  doubt  that  the  soap- 
maker  would  be  glad  if,  in  a  commercial  way, 
certain  oils  could  be  used  to  get  certain  products; 
but   a,^   the   public   desired    the-  goods   to   be  ot 
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■<li(Ierent   qualities   different   materials  had   to   be 
used  on  an  industrial  scale. 

Mr.  YouNci  said  that  the  lubricatint;  oil  industry 
was  an  industry  to  which  the  method  could  be 
applied.  He  was  sure  that  cases  must  often 
■occur  in  that  largo  industry  in  which  it  would  be 
very  valuable  ;  for  instance,  a  company  under 
contract  to  a  large  consumer  to  supply  lubricating 
oil  of  a  physical  character  within  certain  limits. 
<.)iie  could  imagine,  for  the  sake  of  argument. 
that  it  should  be  a  mixture  of  50%  of  fatty  oil 
and  50%  of  mineral  oil  aud  that  it  should  have  a 
stated  character  :  then  suddenly  the  war  came  and 
the  supply  of  Russian  lubricating  oil  was  cut  off, 
l)ut  other  lubricating  oil.  such  as  American 
oil,  could  bo  bought.  One  could  imagine  also 
that  within  the  Umils  of  the  specification  two 
or  perhaps  three  fatty  oils  might  be  used  in  the 
mixture.  The  dislocation  of  ti-ade  o^ving  to  the 
war,  or  the  variations  of  prices,  caused  variations 
of  prices  of  the  three  constituents,  and  in  that 
case  a  problem  such  as  Professor  Donnan  had 
suggested  would  at  once  arise.  That  was  one 
instance  where  he  thought  it  would  be  valuable. 
-Vs  Mr.  Reid  had  said,  the  question  of  railway 
rates  must  come  uito  consideration ;  that  was 
•one  of  the  elements  of  the  problem  and  essentially 
A  difficulty. 

Mr.  Reid  said  that  his  point  with  regard  to 
railway  freights  was  that  at  a  Portland  cement 
factorj'.  the  railway  freights  cut  out  all  materials 
except  those  obtainable  on  the  spot. 

Dr.  DuNKELSBUHLER,  referring  to  the  paint 
■mdustry,  said  that  white  paint  might  be  made 
up  from  a  number  o£  materials.  Of  those,  lead 
carbonate  itself  was  the  most  expensive,  and  would 
give  the  maximum  durability'.  Barium  sulphate 
would  give  the  most  lirUliant  white,  but  it  would 
not  make  a  suitable  paint  with  linseed  oil.  Calcium 
carbonate,  finally,  had  the  great  attraction  of 
being  the  cheapest  of  all.  It  was  quite  possible 
to  make  up  a  paint  to  suit  the  requirements  of 
the  customer ;  but  he  asked  Professor  Donnan 
how  he  would  ascribe  to  the  quaUty  a  numerical 
value.  What  would  bo  the  value  of  the  durabilitv, 
the  whiteness,  and  the  covering  power,  respectively  ? 
Dr.  R.  Seligman  asked  what  happened  if  one 
was  in  the  imfortunate  position  of  being  the 
luanufactiu-er  of  a  material  which  contained  more 
than  three  constituents,  say,  for  example,  half  a 
dozen.  In  that  case  was  "not  the  problem  con- 
siderably more  complicated  ? 

Professor  Donnax,  in  reply,  said  that  mathe- 
matics were  now  necessary  in  all  exact  industries 
and  he  hoped  chemi.stry  was  an  exact  industry. 
It  was  not  for  him  to  point  out  the  industries  to 
which  the  method  was  appUeable.  He  knew  one 
\'ery  large  industry  to  which  it  was  apphcable. 
He  was  unable  to  answer  Dr.  Dimkelsbiihler's 
c[uestion  as  to  the  specification  for  white  paint, 
since  he  was  not  in  the  paint  trade.  The  lubricat- 
ing oa  industry  was  certainly  a  case  where  one 
had  simple  blending.  One  could  probably  apply 
graphical  methods  of  this  kind  to  any  simple 
mixture.  The  paper  applied  equally  to  chemical 
reactions  of  all  kinds — to  complex  as  to  simple 
reactions.  With  regard  to  the  very  pertinent 
question  as  to  what  would  happen  if  there  were 
more  than  three  constituents,  it  was,  of  course, 
not  possible  in  three-dimension  space  to  apply  the 
method. 


THE   TRANSPORT   OF   MATERIAL   IN   THE 
FOR?,r    OF    DUST. 

BY   T.    C.    CLOFD. 

The  removal  and  transport  of  very  fine  material 

in  a  works  or  manufacturing  concern  are  operations 

which  are  generally  difficult  to  carry  out  economic- 

-ally  ;    frequently  they  can  only  be  performed  at 


considerable  personal  inconvenience  to  the  work- 
people concerned.  It  will  be  sufficient  to  call 
attention  to  a  few  of  the  operations  to  which  w 
are  so  inured  as  to  look  upon  them  as  necessitated. 
Take,  as  an  instance,  the  most  common  case — 
the  cleaning  and  removal  of  the  dust  from  the  flues 
of  a  set  of  Lancashire  boilers.  After  a  certain 
period  of  use,  each  boiler  in  turn  is  put  out  and  the 
flues  are  opened  and  left  thus  for  a  period  of 
perhaps  24  hours.  When  the  flues  have  become 
sufficiently  cool,  the  men  enter  them  with 
brushes  and  shovels  and  laboriously  remove  the 
accunuilated  dust,  the  work  being  rendered  all  the 
more  troublesome  from  the  very  fine  condition 
of  the  material  and  the  extremely  cramped  space 
in  which  the  work  has  to  be  performed,  to  say 
nothing  of  the  heat  still  retained  by  the  brick- 
work. When  tlie  dust  has  been  deposited  in  a  heap 
in  the  boiler  house  ready  for  removal,  it  is  trouble- 
some to  handle,  the  slightest  breeze  sends  it  all 
over  the  place,  and  as  it  can  only  be  damped  with 
difficulty,  the  loading  up  for  final  removal  adds 
further  to  the  nuisance. 

In  some  manufactures,  there  is  also  the  pro- 
duction of  impalpable  powders  in  large  quantity. 
The  foUowing  is  a  mode  of  dealing  with  this  fine 
powder.  The  material  may  be  ground  and  the 
particles  of  requisite  fineness  removed  from  the 
grinding  plant  by  a  current  of  air  so  regulated  in 
strength  that  only  material  of  the  finest  possible 
size,  in  fact  dust,  is  removed.  This  is  blown  into 
large  chambers,  where  it  is  aUowed  to  settle. 
From  these  settling  chambers  it  is  necessary  to 
remove  the  accumulated  dust  at  intervals  and 
convey  it  to  another  part  of  the  estabUshment 
where  it  is  mixed  with  other  material  or  otherwise 
treated. 

There  is  also  the  case  of  chemical  reactions 
resulting  in  the  production  of  impalpable,  pre- 
cipitated substances  which,  when  dried,  have 
to  be  moved  to  the  department  where  further 
operations  are  carried  out.  In  these  and  all 
similar  cases,  the  disagreeable  nature  of  the  labour 
involved  will  be  recognised  by  those  engaged  in 
such  manufactures. 

I  have  not  referred  to  the  actual  injury  to  the 
health  of  those  engaged  in  the  handling  and 
moving  of  these  substances  in  such  fine  state  of 
division,  because  I  shall  deal  more  particularly 
with  this  class  of  material  later  on  ;  it  will  be 
obvious  that,  in  many  of  the  industries,  such 
materials  in  fine  state  of  division  may  not  only 
be  disagreeable  and  troublesome  to  handle, 
but  may  be.  and  frequently  are,  of  a  distinctly 
poisonous  character. 

We  will  take,  as  an  instance,  a  large  smelting 
works  treating  argentiferous  lead  or  lead 
copper  ores,  perhaps  containing  small  amounts  of 
arsenic  and  zinc.  Such  ores  would  be  smelted  in 
furnaces  ;  in  addition  to  the  direct  furnace  pro- 
ducts, thev  will  give  oft'  very  fine  dust  and  also  a 
smoke,  which  contains  fume  composed  of  various 
chemical  compounds  derived  from  the  elements  in 
the  ores  treated  and  their  interaction,  or  as  the 
result  of  heat  and  the  chemical  action  of  the  furnace 
gases.  The  consequence  of  this  is  the  production 
of  flue  deposit,  wluch  is  collected  in  long  flues 
built  either  underground  or  above  ground  to  suit 
the  local  conditions.  The  fine  dust  thus  collected 
has  to  be  re-treated  for  the  recovery  of  its  metallic 
contents,  and  for  this  purpose  must  be  removed 
from  the  flues  and  added  direct  to  the  smelting 
furnace,  or  be  worked  in  a  pugging  machme  with 
suitable  cementing  material  and  turned  out 
in  the  form  of  briquettes,  which  ai-e  added  to  the 
charge  of  the  smelting  furnaces.  In  the  case  just 
referred  to.  the  cleaning  of  the  flues  is  exceedi^ly 
troublesome,  especially  if  they  are  built  under- 
ground, and  involves  considerable  annoyance 
and  discomfort  to  the  men  engaged.     U  the  flues 
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are  built  overhead  nml  are  suitftl)ly  desiKiied, 
the  cleaning  out  is  nnioh  facilitated,  liut  the  men 
engaged  in  <lrawing  the  dust  off,  transferring  it  to 
other  departments  and  dumping:  it  there,  do  not 
altogetler  escape  its  irritatinc;  and  sometimes 
poisoncus  aetion  on  the  system.  In  many  oases 
the  lurnaco  prases,  after  passini;  thmuph  a  series  of 
flues  and  deposit  ins;  tliorein  the  liulk  of  the 
suspended  matter,  is  finally  forced  tlu-ough  bags 
with  the  object  of  removing  the  last  traces  of  solid 
matter  fpt>m  the  snjoke. 

In  a  case  where  the  opportunity  was  afforded  the 
author  of  making  an  entiivly  new  departure  in  the 
moving  of  tliis  cla.ss  of  material,  the  furnaces  were 
producing  a  gas  highly  charged  with  arscnious 
oxide.  This  was,  to  a  large  extent,  deposited  in  a 
lomplicated  system  of  condensing  chambers  and 
flues,  followed  by  filtration  through  bags  in  a 
bag  house.  The  jxiints  at  which  it  was  necessary 
to  remove  the  arsenious  oxide  from  the  bag  house, 
flues,  etc.,  were  numerous,  and  it  was  also  necessary 
to  deliver  all  the  material  to  the  packing  room 
where  it  could  be  packed  in  casks  for  marketing. 
After  considering  the  existing  methods  for  removal 
and  transport  of  tlus  material,  none  of  which 
appeared  suitable,  experiments  were  made  with  a 
powerful  vacuum-producing  plant,  such  as  has 
lately  been  placed  on  the  market  and  was  originally 
used"  for  the  removal  of  dust  from  carpets  and 
household  furniture.  This  class  of  plant  has  lately 
been  sxiccessfidlv  adapted  to  the  cleaning  of  boiler 
flues  and  it  appeared  to  the  writer  that  such  plant, 
with  certain  modifications,  might  be  made  suitable 
for  the  purpose  in  view.  After  some  preliminary 
trials  with  a  small  plant,  and  also  with  one  of 
double  size,  an  installation  was  designed  and 
erected  of  which  the  following  is  a  description. 

The  vacuum  pump,  at  normal  speed  (100  revs, 
per  m.).  has  a  displacement  of  20,000  cb.  ft.  per 
hour  and  will  pro<luce  a  vacuum  of  18  in.  of  mercury 
if  all  valves  to  the  various  branch  mains  are 
closed.  In  the  packing  house,  the  pipe  main 
enters  a  cyclone  separator  in  which  the  bulk  of  the 
arsenious  "oxide  is  deposited.  Following  this  is 
another  smaller  separator.  Finally  the  air  is 
drawn  through  a  shallow  layer  of  water  and  then 
passes  to  the  vacuum  pump.  The  cyclone 
separator  has  a  small  storage  capacity  and  the 
arsenical  soot  is  automatically  removed  from  this 
apparatus  and  discharged  into  the  casks  placed 
below.  The  smaller  separator  is  furnished  with 
baffle  plates  and  collecting  receptacle  from  which 
the  deposit  is  only  di-scharged  at  long  intervals 
when  the  vacuum  is  off.  The  water  separator  is 
arranged  so  that  a  small  continuous  supply  of 
water  can  be  passed  through  it,  or  it  may  be 
charged  and  discharged  intermittently. 

The  mains  about  the  works  are  of  ordinary  gas 
pipe  which  need  only  be  screwed  together  in  the 
ordinary  way.  All  bends  and  entering  branches 
are  of  I'arge  radius  and,  for  moving  the  material 
upwards,  all  vertical  members  are  avoided  and 
inclined  ijipes  substituted.  At  numerous  points 
about  the  works  capped  branches  are  arranged  to 
which,  on  removal  of  the  cap,  suitable  ilexihle  ho.se 
can  be  attached  ;  either  flexible  metallic  hose  or 
reinforced  rubber  hose  answers  well.  A  suitable 
nozzle  is  fixed  at  the  end  of  the  hose,  and  on 
inserting  this  into  the  accumulated  deposit,  the 
latter  is  immediately  sucked  up  and  conveyed  to 
the  separating  plant.  This  plant,  having  an  air 
pump  capacity  of  20,000  cubic  feet  per  hour,  deals 
with  one  and  a  half  to  two  tons  of  collected 
arsenious  oxide  per  hour,  and  the  farthest  point 
from  which  a  branch  is  sitiiated  is  about  200  yards 
from  the  separator.  The  pump,  in  this  instance, 
is  electrically  driven  and  absorbs  at  the  rate  of 
12  to  14  II. P.  The  ease  with  which  collecting 
hoppers,  condensing  chambers,  flues,  etc.,  are 
cleared  out  is  remarkable.     The  men  work  entirely 


from  the  outside,  the  nozzle  end  of  the  flexible 
tube  being  pushed  into  the  material,  which  dis- 
appears in  a  surprisingly  rapid  naanner  and,  of 
course,  without  the  production  of  the  slightest 
amount  of  dust.  All  the  annoyance  to  the  men 
caused  by  the  handling  of  this  material  is  removed 
and  respirators  are  superfluous. 

It  is  easy  to  see  how  such  a  plant  may  be  adapted 
for  the  removal  and  transport  of  such  material.'^ 
as  are  referred  to  in  the  first  part  of  this  paper, 
and  many  others  will  probably  occur.  The  writer 
is  convinced,  after  seeing  what  can  be  done  in  th(^ 
case  of  a  plant  in  operation,  that  a  simil.ar  plant 
can  be  made  to  work  successfully  over  greater  dis- 
tances and  on  larger  ((uantities,  and  there  appears 
no  reason  to  doubt  that  the  system  can  be  .satis- 
factorily applied  to  deal  witli  any  quantity  of 
suitably  fine  material. 

Discussion. 

The  Chairman  having  invited  discussion — 
Prof.  IIODGKIN.SON  thought  that  the  method 
described  wa.s  an  extremely  important  advance 
in  the  tiH-huical  treatment  of  a  substance  like 
arsenic. 

Jlr.  BuTTEBFiELD  .Said  that  he  supposed  the 
discharge  or  exhaust  from  the  vacuum  pump 
wna  carried  into  a  shaft,  as,  though  the  gas  had 
passed  through  a  water  seal,  in  many  cases  it  seemed 
to  him  that  it  must  necessarily  not  be  discharged 
into  the  air. 

Mr.  Walter  F.  Reid  said  that  heather  pollen 
had  been  collected  in  the  North  by  means  of  a 
vacuum  cleaner.  Pollen  was  a  very  useful  nitro- 
genous food,  and  all  the  young  of  bees  were  reared 
on  it.  Some  pollens  had  a  very  nice  llavoxir, 
and  others  had  not.  He  had  no  doubt  that  some 
of  them  possessed  medicinal  properties,  which 
might   be   of   great  use. 

Mr.  Young  mentioned  that  the  transport  of  dust 
by  the  means  referred  to  in  the  paper  had  been 
used  fairly  largely  for  coal  dust. 

The  Chairman  said  that  it  had  also  been  used  for 
malt  dust. 

Mr.  Young  asked  whether  the  author  had  had 
any  difficulty  with  the  local  authorities  a-s  to  the 
gases  discharged.  Had  any  test  been  made  to 
uetennine  the  amount  of  arsenic  in  these  gases  ? 

Professor  Donnan  said  that  he  had  once  had 
to  deal  with  the  question  of  the  tran.sport  of  dust. 
An  enormous  amount  of  powdery  material  had 
to  be  transportf?d.  It  was  very  interesting  to 
hear  what  Mr.  Cloud  had  said  as  to  the  water 
separator,  because  that  was  where  the  difficulty 
came  in.  They  had  a  number  of  cyclone  separ- 
ators, but  they  had  been  troubled  with  a  very  large 
voliuiie  of  air  leaving  finally.  He  presumed  that 
in  the  author's  case  the,  air  leaving  was  not  fibso- 
lutely  free  from  arseni<al  dust. 

Mr.  CI.OUD  said  that  they  had  only  used  the 
water  separator,  and,  as  far  as  he  could  judge  at 
present,  the  gas  escaping  from  the  pump  was 
practically  free  from  arsenic.  He  had  not  made 
any  chemical  analysis  of  the  gas  which  escaped 
from   the  pump. 


THE     SAMPLING     AND     jVNALYSIS     OP 
BEESWAX. 

BY   M.   8.   SALAMON,  B.SC. 

Although  the  commercial  analysis  of  beeswax 
is  quite  straightforward,  yet  in  order  that  results 
of  vahie  may  be  obtained  considerable  care  must 
lie  taken  to  ensure  that  the  sample  analysed  shall 
tndy  represent  the  bulk  ;  the  difference  in  results 
obtained  by  analysts  is  more  often  attributable 
to  bad  sampling  than  to  anything  else. 

If  the  sample  under  investigation  is  a  piece  of 
refined  beeswax,  then  all  that  is  necessary  in  to 
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take  shavings  fi-om  each  corner  and  also  from  the 
centre  of  the  hlock  on  both  sides.  This  is  most 
important,  as  a  mixture  of  waxes  has  a  tendency 
to  settle  out  in  layers  on  cooling. 

The  diniciilty  of  obtaining  a  tnie  sample  is 
considerably  increased  when  dealing  with  wharf 
samples.  The  average  wharf  sample  usually 
consists  of  pieces  drawn  from  only  a  small  per- 
centage of  the  bulk — u.sually  10%'  or  15% — and 
is  made  up  very  often  of  as  many  as  thirty  pieces 
of  irregidar  size.  Now  the  ideal  method,  providing 
the  sample  really  represents  the  bulk,  would  be  to 
melt  the  entin-  sample,  but  as  a  sample  will  often 
weigh  as  mucli  as  30  lb.  considerable  time  would  be 
occupied  and  larger  ve.ssels  than  are  usually  found 
in  the  average  analyst's  laboratory  would  be 
required.  To  prepare  the  sample,  therefore, 
it  IS  best  to  take  the  shavings  from  each  piece 
and  melt  these.  An  ordinary  potato  parer  is  a 
iiseful  article  for  taking  the  sliavings  as  it  makes 
it  possible  to  get  pieces  right  out  of  the  middle. 
Such  articles  as  portions  of  paraffin  candles, 
gravel,  etc.,  have  often  been  found  in  the  centre  of 
a  piece  of  beeswax,  the  outward  appearance  of  which 
left  nothing  to  be  desired.  The  preparation  of  a 
.sample  by  means  of  shaving  has  the  additional 
advantage  over  melting  the  whole  sample,  that 
it  enables  one  to  observe  any  pieces  of  the  sample 
which  are  of  suspicious  character  and  which  would 
be  lost  were  the  sample  entiivly  melted.  It  is, 
in  fact,  often  necessary  to  analyse  these  pieces 
separately  in  order  to  determine  whether  there 
is  any  adulterant  present. 

In  a  consignment  of  Chilian  wax  actually 
analysed  the  bulk  consisted  of  48  bags  ;  5  of  these 
bags  were  broken  open  and  were  then  sampled, 
about  four  pieces  being  taken  out  of  each  bag. 
The  final  wharf  sample  weighed  about  24  lb.  and 
consisted  of  twenty  pieces  of  wax.  During  the 
preparation  of  the  laboratory  sample,  three  pieces 
were  noticed  which  appeai-ed  to  be  by  no  means 
pure,  and  after  having  been  s;impled  they  were  put 
aside  for  separate  examination. 

While  the  figures  on  the  whole  sample  were  quite 
normal,  the  figui-es  on  these  three  pieces  indicated 
the  presence  in  them  of  at  least  25%  of  paraffin 
wax  ;     since   this   represented   only   about    4  %  of 


the  wharf  sample  it  was  scarcely  detectable  in  the 
melted  sample.  When  the  whole  48  bags  came 
to  be  sorted,  it  was  found  that  9  bags  consisted 
almost  entirely  of  this  adulterated  wax,  and  that 
pieces  of  it  were  present  tliroughout  nearly  all 
the  other  bags. 

When  dealing  with  a  wharf  sample  consi.sting 
of  a  lot  of  pieces  of  dilTerent  appearance,  it  is  often 
best  to  halve  the  parcel  and  prepare  a  sample 
from  each  lialf.  analysing  the  two  samples 
separately.  In  many  cases  the  entire  consign- 
ment is  evenly  adulterated,  but  far  more  often  a 
consignment  will  consist  pai-tly  of  pure  wax  and 
partly  of  adulterated  wax,  and  unless  great  care  Is 
taken  the  adidterated  pieces  may  entirely  escape 
notice. 

Tlie  methods  tor  the  determination  of  the  usual 
figures,  such  as  acid  value,  ester  value,  etc., 
need  no  description,  since  they  offer  little  difficulty, 
but  unless  the  was  is  very  heavUy  adulterated,  the 
information  given  by  them  is  "not  sufficient  to 
determine  the  purity  of  the  wax.  unless  the  actual 
source  of  the  wax  is  known,  and  hence  tlicy 
should  always  be  supplemented  by  quaUtative 
tests,  particularly  directed  to  the  presence  or 
absence  of  paraffin  wax,  and  if  necessary  a  deter- 
mination of  hydrocarbons. 

Take  the  case  of  a  sample  of  beeswax  having  an 
acid  value  of  18  and  an  ester  value  of  71  ;  had 
this  been  a  sample  of  Chihan  beeswax  these  figures 
would  be  quite  normal,  but  the  sample  was  one  of 
Morocco  wax,  which  usually  has  an  ester  value 
about  75  ;  a  search  for  paraffin  wax  indicated 
that  about  10  °o  was  present. 

In  appUnng  the  Weinwurm  test  as  a  means  of 
detecting  the  presence  of  paraffin  wax,  it  is  not 
sufficient  merely  to  note  whether  the  solution  is 
clear  or  cloudy.  Unless  distinct  flakes  are 
observed,  no  conclusion  should  be  come  to  without 
further  tests.  Certain  hard  waxes,  such  as 
ChUian  and  Egyptian,  give  a  clear  solution  even 
when  5°o  of  paraffin  wax  is  present,  while  other 
waxes,  such  as  JIadagascar  and  Abyssinian,  will 
give  a  slightly  cloudy  solution  even  when  pure. 
It  is  therefore  always  best  to  prepare  a  further 
sample  of  wax  to  which  5%  of  paraffin  wax  has 
been  added ;    if  the  original  wax  was  adulterated 


Origin  of  wax. 

Xo.  samples. 

Acid  valae. 

Ester  -ralue. 

Katio. 

M.pt. 

Clouding  point. 

Abyssinian : 

42 

19-8 
18 
21 
19 
17-5 
19-5 
18-5 
17-3 
18-5 
18 
18-5 
17-3 
20 
193 
18-3 
17-3 
20 
19 
18 
20-5 
18-5 
18 
19 
18-4 
18 
18-7 
18-3 
18 
19 
19 
18-5 
20 
18—18-5 
19 

74-5 

72-3 

78-5 

723 

706 

74 

75 

75 

70-6 

77 

72—76 

75 

72-8 

11 

73-3 

78 

75 

73 

76-2 

72 

70-6 

73-4 

72 

706          t 

74             1 

72-8 

76             1 
74-5—75-5  ; 
74 

3-8 
3-6 

41 
3-8 
3-7 
41 

3-9 
3-8 

t2          ' 

4              1 
3-7           t 

3-8—4      ' 
4 

36 
4-3 

1-8          1 

4-2           1 

4              ' 

3-9 

4  1 

3-9 

38 

4 

3-9 

3-8 

3-9 

4 

3-7 

4 

4 

39 

°  C. 
63-3 
62-5 
64 
63 
625 
65 
645 
64 
65 
63-7 
63 
63 
64-3 
63—64 
64 
63-5 
63 
63-3 
63 
64-5 
63-5 
63-0 
64-5 
64 
63 
64 
635 
63 
64 
64 
63 
65 
64 
645 

°  C. 
60 

Minimum 

i 

59-5 
60 

Benfuella  : 

Average     

,;         29 

60 

59 

Maximum     

*   *      1 

60 

ChUian: 

Average     

Minimum 

Maximum      

....     !        11 

60 
60 
61 

Cuban      

1          1 

60 

£ast  African : 

Average     

....       )           57 

60 

Minimum 

Maximum      

i 

60 
61 

Egyptian 
Madagascar : 

Average     

::::    \      » 

1            40 

59-5 — 61 
60-5 

Minimum 

Maximum      

60 
61 

Morocco ; 

Average*    

185 

60 

60 

Mozambique . 

Maximum      .  . . .  t ,  . . . 

'.'.'.'.       '           33 

60-5 
60 

Minimum 

— 

— 

Portuguese : 

Average     

13 

60 

39-5 

Maximum      

61 

San  Domingo 

:  Average     

9 

60 

— 

— 

Sierra  Leone 

Average     

Minimum 

Maximum     

29 

60-5 

Spanish   

o 

60 

Smyrna  

•1 

60 

10 
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^vith  paraffin  wax  distinct  flakes  will  then  usually 
be  seen  in  the  Weinwurni  sohition  obt«ine<l  fivm 
this  prepared  sample.  H  these  llakes  are  not 
observed  it  may  be  concluded  that  the  orijrinal 
sample  was  free"  from  paratlin  wax  providins  the 
<-ster  number  wa.^  normal,  lu  auy  case  a  clouding 
point  test  shoiUd  alwavs  also  be  appliinl  for  cou 
tinnation  (see  thLs  J..  1915,  34,  461). 

It  is  necessarj-  to  emphasise  the  fact  that  the 
Weinwmin  test  is  by  no  means  reliable  and  is  only 
useful  when  considered  in  conjunction  with  the 
other  tigxires  obtained  in  the  com-so  of  the  analysis. 
Experiments  have  been  made  with  samples  of 
beeswax  to  which  5°,,  of  paraffin  wax  has  been 
added,  and  a  clearer  Weinwurm  solution  has  been 
obtained  from  the  adidterated  sample  than  from 
I  he  original  sample  which  was  free  from  paraffin 
was. 

The  preceding  table  gives  the  characteristics 
of  the  various  varieties  of  beeswax,  showing  the 
average,  maximum,  and  niinhuum  figures  obtained 
in  the  course  of  the  analysis  of  over  five  hundred 
commercial  wharf  samples  of  beeswax.  The 
melting  point  determinations  were  carried  out 
in  capillary  tubes  closed  at  one  end. 

There  appear  to  be  two  distinct  types  of 
Abvssinian  beeswax.  One  is  dark  red  in  colour 
and  has  an  average  acid  value  of  20  and  ester  value 
76,  while  the  other  is  pale  in  colour  and  has  an 
acid  value  of  18  and  an  ester  value  of  73. 


Newcastle  Section. 


Coat — It  is  very  generally  rocogiiised  tliat  the 
less  money  one  pays  for  coal  the  more  incombust  ible 
matter  (water  and  ash)  it  is  lial>le  to  contain,  but  i( 
is  by  no  moans  so  generally  realised  that  tin- 
absolute  heat  value  increases  rapidly  as  the  pric 
decrea.ses.  The  following  table  (Table  1.),  which 
is  compiled  from  the  average  analyses  of  a  few 
s(^lected  coals  of  types  in  common  use,  shows  this 
clearly.  In  tliis  table  the  calorific  vahii's  shown 
.are  tJie  net  values,  that  is  the  calorimeter  vahn' 
as  determined  on  the  dried  coal,  less  the  amount 
of  heat  carried  away  as  latent  heat  during  com- 
bustion, by  the  steam  produced.  The  price  of  the 
coal  as  quoted  includes  the  cost  of  delivery  into 
the  works,  this  cost  averaging  about  2s.  per  ton. 

Tabu:  I. 


Meeting  held  at  Bolbec  Hall,  on  Wednesday,  December 
loth,   1915. 
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FUEL   VALUES. 

BT    DR.    J.    H.    PATERSOX. 

The  financial  value  to  the  consumer  of  a  fuel 
must  be  measured  by  the  amount  of  heat  which 
can  be  obtained  from  that  fuel  by  the  expenditure 
of  a  definite  amount  of  money.  This  value  is 
totally  distinct  from,  and  is  not  affected  by  the 
quantity  of  the  available  heat  which  is  utilised  in 
any  given  process.  In  this  paper  therefore  no 
cognisance  Ls  taken  of  the  methods  and  appliances 
used  to  obtain  the  most  efficient  utilisation  of  the 
heat  generated,  but  only  the  amounts  of  heat 
actually  available  from  the  fuel  used. 

In  dealing  with  fuels  of  different  classes  some 
difficulty  has  been  met  with  in  finding  a  common 
unit  of  value  for  their  comparison,  and  it  has  been 
considered  best,  for  the  purposes  of  this  paper,  to 
make  this  unit  the  number  of  heat  units  (B.Th.U.) 
obtainable  for  one  penny,  after  all  the  costs  of 
handling  the  fuel  and  causing  it  to  burn  have  been 
added  to  the  price  per  ton.  This  number  will  be 
referred  to  hereafter  as  the  Absolute  lleat  V^alue 
of  the  fuel  in  question. 

As  the  cost  of  fuels  varies  very  considerably  in 
different  parts  of  the  country,  the  comparison  of 
their  values  is  impoasible  unless  the  prices  of  all 
the  different  classes  con-sidered  are  tho.se  ruling  in 
the  same  locality.  For  the  purpose  of  tliis  paper, 
therefore,  the  prices  given  are  an  average  of  those 
ruling  in  the  >iorth  East  Coast  industrial  centres. 
As  the  present  cost  of  fuels  is  in  all  cases  abnormal!  y 
high  and  in  some  cases  (foundry  coke  and  oil  fuel) 
out  of  all  proportion  to  the  usual  value,  pre-war 
prices  and  values  are  shown  in  the  most  important 
casce  as  well  as  the  present  prices  and  values. 


Price     Setcal.    Incomb.    B.T.U. 

Class  ot  coal,  'per  tou.    v-tliic.     matter.  I  ior  Id. 

!  .    B.T.U.  ,       %       I 


1    Best  screened 
loco,  coal 


2»' 


14.2S0 


I 


5-6        115, 


,000 


A.ll.V. 


98,700 


Screened  '     IS. '3  ■  13,120        l.'i-SS   j  134,200  I  110,700 

steam  coal  ! 


3    Screened 
steam  coal 


18/ 


13,260        1003    I  137,600    U3,30U 


4    Smith's  small  I 
coal 

18/6 

18,600 

10  32 

1  137,000 

I 

115,50(1 

5    Unscreened 
ste.'im  coat 

17/6 

13,135 

12-25 

140,000 

114,40(1 

6    Washcil  small 
coal 

15,'- 

:  12,780 

1250 

153,500 

120.100 

7    Heap  coal        j 

8.'- 

10,040 

29-3 

222,000 

136,200 

In  Kg.  1.,  the  heat  units  per  ton  for  a  large 
number  of  coals  have  been  plotted  against  the  price 
per  ton.  As  will  be  seen  the  resulting  curve  shows 
remarkable  regularity.     It  is  evident  from  it  that. 


Fio.  1.    Fence  per  ton,  1915. 

for  prices  between  14s.  6d.  and  18s.  per  ton,  the 
heat  value  paid  for  falls  away  from  the  regidar 
curve  represented  by  the  dotted  line,  or,  in  other 
words,  if  coals  were  sold  on  a  regular  calorific 
scale,  instead  of  following  the  lajvs  of  supply  and 
demand,  we  should  expect  to  pay  less  than  the 
present  market  value  between  these  limits  of  price. 
The  coals  in  this  area  of  price  include  unscreened 
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steam  coals,  wnshecl  slacks,  and  small  luits,  all  of 
which  arc  among  t  he  most  commonly  used  classes  in 
larRO  works. 

Fig.  2.  shows  a  similar  curve  constructed 
at  the  end  of  191 ;?  and  reproduced  from  an  article 
i>y  the  author  in  "  The  Shipbuilder  "  (\'ol.  x.,  No. 
11).  In  this  ca.se  the  falliufr  off  in  value  occurs 
between  the  prices  83.  Od.  and  lis.  !ld. 


Fio.  2. 


ctKo  per  ton,  10i:i. 


Tables  II.  and  III.  show  how  the  Absolute  Heat 
Values  of  coals  No.  li  and  7  in  Table  I.  are  arrived 
«t.  The  figures  given  are  those  obtained  when 
these  coals  arc  used  to  heat  a  frame-bending 
furnace  and  are  very  similar  for  a  hand-fired  boiler. 

Table  II. 

Coal  No.  2. 

One  ton  coal  has  net  cal.  value  of  29,314,000  B.T.C 

Pence. 

•Coal  at  18s.  3d 219 

Firing  labour 36 

Moving  coals  and  clinker     8 

JSepaiia  to  grates  2 

265 

A.H.V.^  110,700. 


ri.sen  it  becomes  worth  while  to  bri(|uette  it  and 
mix  the  bri<iuettes  with  the  screened  breeze,  the 
cost  of  bri((uetting  b>'ing  about  ."js.  per  ton  of 
screenings,  including  labour  and  tar  l)inder,  and 
also  interest  on  capital.  Tables  IV.,  V.,  and  VI. 
show  how  th<>  absolute  licit  values  of  the  foundry 
coke,  screened  breeze,  and  the  mixture  of  screened 
breeze  and  l)ri(£uettes  are  o))tained.  In  Tnble  \'. 
the  screenings  from  the  breeze  are  assumed  to  be 
worthless  and  tlirown  a«ay. 

T.Mii.E  n'. 

Poiinilry  coke. 

One  ton  coke  has  net  lal.  value  of  30,350,000  U.r.U. 

Coke  at  .32/- YS^""' 

Firing  labour .,« 

Moving  coke  and  clinker a 

Repairs  to  grates  0.3 

Blowing    ..........'....'         3.5 

435- 

A.I1.V.  =  70,000. 


T.\BLE    \'. 

Coke  breeze  (screened). 

One  ton  breeze  li.as  not  cal.  value  of  20,120.000  B.T.U. 

Breeze  at  10,'-  l-->o"*' 

Cost  of  screening   To 

.Moving  coal  and  clinker a 

Firing  labour 00 

Repairs  to  grates  3 

Bloning 4 

185 
A. H.V.=  157,400. 


Tablk  VI. 

Coke  breeze  (briquett4(l). 

One  ton  breeze  has  net  cal.  value  of  20,120,000  B.T.U. 

One  ton  breeze  at  8  /-     ^'72 ' 

Briquetting  40%    '.'.'.'.'.'.'.'.".'  '>i 

Firing  labour ' ' '  35 

Moving  coal  and  clinker 9 

Uepairs  to  grates  3 

Blowing    ..........'.  3 

147 
A.H.V.  =  200,000. 


Tabus  III. 

Coal  No.  7. 

One  ton  coal  ha.')  not  cal.  value  of  22,4S9,000  B.T.U. 

Pence. 

Coal  at  8,'-     86 

Firing  labour 38 

Moving  coal  and  clinker 20 

Repairs  to  grates  4-5 

Steam  for  blowing     6'5 


1650 


A.H.V.  =  136,200. 

Coke. — Coke  of  all  classes  requires  a  blast  of  air 
to  keep  it  burning  at  a  high  temperature,  so  tliat  in 
determining  its  absolute  heat  value  the  cost  of  this 
blast  must  be  included.  Foundry  coke  has 
recently  reached  so  abnormal  a  price  that  its  heat 
value  as  shown  below  is  misinforming.  Its  value 
in  1913  as  shown  in  Table  VIII.  gives  a  better 
idea  as  to  its  true  relative  position.  Coke  breeze 
(coke  refuse  from  the  gas  works)  is  not  always 
appreciated  at  its  true  value.  Tliis  breeze  when 
screened  through  a  screen  of  J  inch  mesh  loses  40  % 
by  weight  of  fine  dust,  and  leaves  a  residue  of 
coke  nuts  which  is  an  excellent  fuel  for  many 
purposes.  Previous  to  the  war  it  paid  to  thi-ow 
•away  the  40%  of  dust,  but  now  that  its  price  has 


Pioducer  (Jan. — Tlie  absolute  heat  value  of 
producer  gas  will  depend  mainly  on  the  fu-st  cost 
of  the  coal  and  on  the  etllciency  of  tho  type  of 
producer  used.  Tho  results  recorded  below 
are  obtained  from  a  battery  of  water  sealed  pro- 
ducers of  the  Dutf  type,  ea<'h  producer  being 
capable  of  gasifying  10  tons  of  coal  per  24  hours. 
The  coal  used  in  them  is  the  .sm.all  coal  No.  6  in 
Table  I. 

One  cubic  foot  of  tho  cold  producer  gas  haa  a 
net  caloritic  value  of  170  B.T.U..  and  (55  cul>ic  feet 
of  cold  gas  is  produced  per  11».  of  coal  or  145,600 
cubic  feet  per  ton.  One  ton  of  coal  therefore  gives 
cold  gas  equivalent  to  24,7.'50.000  B.T.U.  When, 
however,  the  gas  is  used  hot,  a.s  from  the  above 
producer,  the  sensible  heat  of  the  gas  raises  this 
quantity  to  27,000,000  B.T.U.  As  tho  original 
heat  value  of  tho  coal  was  28,627,000  B.T.U.  this 
shows  a  less  in  the  producer  of  .5  %  of  the  available 
heat.  The  absolute  heat  value  Ls  arrived  at  as 
shown  in  Table  VII.  It  may  be  ai-gued  that  a  some- 
what expensive  coal  has  been  chosen  when  cal- 
culating this  ab.solute  heat  value,  and  that  if  a 
cheaper  coal  were  burned  in  the  pi-oducer  the  values 
sho^vn  would  be  gi-eater.  Experience  shows,  how- 
ever, that  this  is  not  the  case,  as  \vith  the  stationary 
type  of  producer  there  is  a  Umit  to  the  ash  content 
of  the   coal,   beyond  which  good  result*?  are  im- 
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posisiblo.  As  an  example,  in  the  snnie  producers  a 
fonall  diistv  oivU  was  tried  with  the  following 
results: — Tiie  cost  of  the  coal  was  lis.  per  ton, 
and  its  heat  value  2il.l5l>,000  B.T.U.  net  per  ton. 
The  loss  in  the  pi-otluccr  wjvs  12",,.  and  tno  heat 
value  of  cold  pas  per  ton  of  coal  23.000,000  B.T.t. 
net.  The  cost  of  workiiij;  the  pi\xlucer,  supplying 
st«aui,  and  n^pairs  to  plant  aniounttnl  to  II2od. 
The  absolute  heat  value  of  the  cold  gjis  was 
98,500  and  of  the  hot  gas  10S..'>00.  The  heat  value 
is  therefore  2°o  1'"^"*  than  with  the  dearer  coal,  and 
the  dissatisfaction  among  the  firemen  being  taken 
into  account,  it  will  be  seen  that  the  cheap  coal 
does  not  by  any  means  produce  cheap  gas. 
.Mechanical  pixxlucers  do  away  with  the  labour 
and  other  troubles  enumerated  above,  but  owing 
to  their  comparatively  short  life,  increased  first  cost, 
and  increased  upkeep,  their  advantages  are  not 
very  obvious,  in  this  district  at  any  rat^". 

T.\BLE    VII. 

Producer  gas. 

One  ton  coal  prodaces  gas  with  net  cal.  value  of  24,750,000  B.T.U. 

Pence. 

Coal  at  15/-  180 

Latmur     37 

Steam   13 

Moving  coal  and  clinker 8 

Repair  and  upkeep   2 

Int.  on  capital   6 

240 

A.H.V.  of  cold  gas  =  100.600. 

hot  gi3=  110,660  or  10%  more. 

Oil  fuel. — Within  the  last  12  months  the  cost  of 
fuel  oil  of  moderat«-ly  good  grade  has  increased 
by  nearly  lOO^n.  Tliis  therefore  puts  an  always 
expensive  fuel  almost  out  of  consideration  Good 
Texas  oil  of  about  1,000  .sees,  viscosity  hf.s  a  net 
calorific  value  of  about  17.300  B.T.IT.  per  lb.  or 
38,750,000  B.T.U.  per  ton.  This  oil  now  costs 
105s.  per  ton.  Before  it  can  be  burned  in  a 
furnace,  it  must  be  first  atomised  either  by  com- 
pressed air  or  steam,  or  else  blown  through  a  special 
nozzle  at  high  pressure  into  a  forced  draught 
furnace.  The  cast  of  vaporising  oil  by  compressed 
air  is  lOs.  per  ton  of  oil,  and  by  stoam  or  by  high 
pressure  feed  6s.  per  ton. 

The  absolute  heat  value  Is  therefore  obtained  as 
follows: — One  ton  of  oil  at  105s.,  I2t50  pence; 
steam,  72  ;  handling  oil.  8  ;  interest  on  capital,  1-5  ; 
total,  1341-5  pence.  Thus  the  ab.solute  heat  value 
is  29,000. 

Coal  gas. — Ordinary  town  gas  averages  about 
510  B.T.U.  net  per  cubic  foot.  It  may  bo  olitained  at 
about  Is.  7 d.  per  1000  cubic  feet  in  most  large  centres. 
Ab  there  U  no  labour  or  upkeep  of  plant  to  consider, 
iinlesi;  compressed  air  is  used,  tne  absolute  heat 
value  works  out  at  27.000. 

Potcdered  coat.- — Within  recent  years  a  method 
of  burning  coal  by  grinding  it  to  a  (in--  powder  and 
blowing  this  powder  into  the  combustion  cliambor 
by  means  of  a  stream  of  hot  air,  has  received  con- 
siderable attention.  In  the  cement  making 
industry  its  application  has  been  highly  satis- 
factory and  its  use  ha-s  resulted  in  great  economies. 
Aa  applied  to  Vjoiler  and  metal  furnace  firing  it  has, 
however,  met  with  little  success,  owing  partly  to 
want  of  experience  in  its  u.He  and  partly  to  the 
cost  of  grinding  and  handling  the  powdered  coal. 
It«  absolute  heat  value  when  determined  for  coal 
No.  6,  Table  I.,  in  as  follows : — Cost  of  coal, 
180  pence  ;  cost  of  grinding  and  blowing  in  the 
coal,  46 ;  labour,  30  ;  repairs  to  plant  and  re- 
newals, 4-5  ;  intere.st  on  capital,  6  ;  total  260-5 
pence.     Hence  the  absolute  heat  value  is  107,300. 

Tahile  No.  VIII.  shows  the  absf)Iutc  heat  values  of 
aU  the  fuels  considered  taijiilated  in  their  pr&sent 
order  of  magnitude.  It  should  not  be  imagined 
that  the  figures  will  dcteiTnine  the  most  economical 


fuel  to  use  in  any  given  operation,  as  it  is  possil'le 
to  utilise  in  some  cases  more  of  the  availatilo  heat 
from  one  fuel  than  from  another.  Thus,  by  using 
luoduccr  gas  for  furnace  heating  it  is  possible  to 
use  ellicient  regenerators  and  thus  recover  a  lai-ge 
pi-oportion  of  the  heat  usually  passed  up  tli^- 
chimneys.  .\s  the  saving  in  heat  thus  made 
possible  is  sometimes  very  great,  the  difference  in 
the  heat  viUuos  of  pi-oduccr  gas  and  small  coal 
may  be  so  far  overcome  as  to  make  it  economical 
to  use  the  former.  .Vgain,  while  coal  gas  is  shown 
to  bo  highly  uneconomical,  it  may  be  used  for 
small  operations  with  the  utmost  success,  as  the 
time  and  trouble  saved  in  starting  up,  say,  a  tool 
hardening  furnace  heated  by  gas,  more  than 
counterbalances  the  increased  cost  of  the  fuel. 

T.\BLE    VIII. 


Coke  breeze  and  briquettes 
Coke  breeze  (screened)    . . . . 

Pit  heap  coal     

Wnshcii  small  coal   

Screened  steam  coal     

Producer  gas  (hot)   

Coal  powder  

Foundry  coke 

Oil  fuel   

Town  gas   


200,000 

157,400 

136,000 

126.000 

110,700 

110,660 

107,300 

70,000 

29,000 

27,000 


215,700 
232.900 
140,000 
175,000 
161.000 
160.000 

140,600 
41.000 
30,000 
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THE  CHEMLSTRY  OF  AMORPHOUS  SOLIDS. 

BY  W.\RREN   H.   LEWIS,   PH.D. 

During  recent  years  a  great  deal  of  research  has 
been  carried  on  in  the  field  of  colloidal  chemLsti'v 
and  the  closely  allied  chemistry  of  amorphous 
bodies  and  plastics.  A  great  mass  of  data  and 
results  has  been  accumulated,  but  this  mass  of 
facts  is  still  largely  iinrelated,  and  the  generalisa- 
tions which  would  Kcr\e  as  a  filing  sy.stem  for  these 
facts  have  not  been  developed.  It  is  proposed  to 
submit  certain  generalisations  in  this  field  which 
it  Ls  believed  are  justified  by  the  results  of  recent, 
work.  These  propositions  are  not  presented  as 
ultimate  in  any  sense  bet-ause,  in  the  first  place, 
our  knowledge  is  still  too  imperfect  to  justify  such 
finality,  and,  in  the  second  place,  such  finality  is 
always  disastrous  to  the  progi-ess  of  science.  It  is 
hoped  that  these  generalisations  will  prove  helpful, 
and  will  promote  a  discussion  which  will  tend  t<^> 
perfect  them  and  to  lead  to  a  deeper  knowledge  of 
the  truth.  In  this  attitude,  certain  theses  are 
proposed  as  dcfendable  general  propositions. 

Importance  of  amorphous  solids. 

Some  solids  po.ssessing  desirable  mechanical  pro- 
perties, especially  high  tensile  strength,  high 
elastic  limit,  ductility,  and  plasticity,  owe  these 
properties  to  their  amorphous  condition. 

Plasliciin  may  bo  defined  as  that  property  of 
certain  solids  whi<'li  enables  them  to  be  moulded, 
i.e.,  to  sustain  permanent  deformation  after  stress 
without  rupture,   and  wliich  causes  free  surfaces 
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brought  together  to  coalesce  iiiitlei'  pressure.  N^t 
only  the  properties  of  solids  ordinarily  connected 
with  the  word,  bvit  the  cap.icity  of  metals  to  be 
wrought,  spun,  and  welded  below  the  melting 
point  are  due  to  their  pos.session  of  plasticity. 

It  must  not  be  assumeil  that  all  amorphous 
solids  have  desirable  mechanical  properties,  for 
this  is  not  the  case. 

Theses. 

1.  All,  or  nearly  all,  amorphous  solids  are  com- 
posed of  large  molecular  aggregates. 

2.  The  molecular  aggregates  of  most  amorphous 
solids  can  be  conceived  as  built  up  of  a  relatively 
small  unit,  V  (or  units,  V,  V",  etc.)  grouped 
together  or  associated  by  polymerisation,  con- 
densation, or  otherwise,  a  large  number  of  times, 
u.  the  result  being  represented  as  \a  (or  V'n,  V"n, 
etc.).  Illustrations:  Cellulose.  ((',11, qO^),!.  Rub- 
ber, (C.H8)n.  Gelatin,  condensation  product  of 
several  amino  acids. 

3.  Usually,  in  an  amorphous  solid,  Vn,  the 
value  of  n  is  not  fixed,  but  the  solid  consists  of 
molecular  aggregates  of  varying  size,  due  to  a 
vai-ying  degi'ee  of  association  of  the  unit,  V,  i.e., 
to  varying  values  of  n.  No  assumption  is  made 
regarding  the  mechanism  of  association  of  the 
units ;  it  is  probably  chemical  combination. 
While,  from  the  natm-e  of  the  assiunption,  n  is 
necessarily  an  integer,  it  is  probably  in  most  cases 
not  tr\ie  that  n  can  assume  any  integral  value,  but 
the  various  possible  valuas  of  n  wiU  differ  by 
i-elatively  large  whole  numbei-s.  This  is  due  to  the 
fact  that  in  all  probability  the  unit.  V,  fli-st 
associates  into  small  groups,  further  association 
being  due  to  combination  of  these  sub-groups 
{e.g.,  starch,  cellulose,  etc.). 

4.  The  characteristic  properties  of  all  amorphous 
solids  are  first,  plasticity,  and  second,  relative 
inertness,  chemical  and  physical. 

Plasticity  is  decreased,  and  chemical  and  physical 
inertness  is  increased  (a)  by  any  increase  in  the 
size  of  the  molecular  aggregate,  Vn,  and  (b)  by 
drop  in  temperature  ;  and  convei'sely,  the 
fiwelUng  of  amorphous  solids  in  solvents  is  due 
to  the  distention  of  an  insoluble  and  semi-perm- 
eable residue  by  the  osmotic  prcssiu-e  of  a  dissolved 
l^ortion. 

The  following  explanation  will  make  this  state- 
ment clearer.  If  a  solid  composed  of  aggregates 
of  varying  size  be  treated  with  a  solvent  under 
f-uch  conditions  that  the  larger  aggregates  do  not 
ilissolve,  but  the  smaller  do,  the  imdissolved  part 
serves  as  a  semi-permeable  membrane,  through 
which  the  solvent  can  freely  dilYuse,  but  which  is 
impermeable  for  the  dissolved  material,  enclosing 
the  solution  of  the  soluble  fraction.  The  osmotic 
pressure  of  this  latter  distends  the  mass,  pi-oducing 
the  sweUing  of  amorphous  solids  in  solvents. 
I'ltimately  this  osmotic  pressure  may  rupture  the 
retaining  wall,  thereby  disintegrating  the  aggre- 
gates, decreasing  the  avei'agc  value  of  n  in  Vn. 
and  thus  render  the  whole  '"  soluble."  In  general 
even  the  '"  soluble  "  fraction  has  a  liigh  molecular 
weight,  and  hence  only  a  low  osmotic  pressure. 
Illustrations  :  gelatin  in  water  ;  rubber  m  carbon 
bisulphide,  etc. 

It  is  not  intended  to  deny  the  possibility  of 
combination  of  a  solvent  with  even  the  largest  of 
the  molecular  aggregates  involved,  nor  to  assert 
that  the  solutions  formed  are  not  colloidal  in 
character.  It  is  probable  that  the  molecular 
aggregates,  both  large  and  small,  of  all  jeUj-ing  or 
gel-forming  amorphous  solids  combine  with  the 
.solvent,  probably  by  an  association  chemical  in  its 
nature. 

In  consequence  of  the  influence  of  the  size  of 
aggregates  upon  plasticity  and  inertness,  it  is 
evident  that  solvents  tend  to  increase  plasticity, 
and  to  decrease  chemical  and  physical  resistivity. 


6.  Excessive  mechanical  manipulation  of  amor- 
phous solids  ruptures  the  molecidar  aggregates 
themselves,  and  consequently  results  in  decrease 
in  the  size  of  the  aggrej;ates,  producing  increa.se  in 
plasticity  and  decrease  in  inertness.  Illustrations  : 
manipulation  of  rul)ljer  ;    working  of  metals. 

7.  The  utility  of  amorphous  solids  is  due  largely 
to  their  property  of  plasticity,  i.e.,  by  virtue  of 
their  plasticity  they  can  be  formed  at  will.  After 
moulding  it  is  usually  neces.sary  to  decrease  plast- 
icity to  secure  permanence  of  shape,  hardness,  and 
resistivity.  This  decrease  in  plasticity  is  always 
secured  either  by  lowering  temperature,  or  by 
increase  in  the  size  of  the  molecular  aggregate. 

Methods  of  manipulation  of  plastics. 

The  methods  of  manipulation  of  plastics  can 
be  grouped  under  seven  heads  ;  and  such  a  group- 
ing will  be  found  helpful  in  keeping  in  mind  the 
possibilities  of  manipulation  in  any  given  case,  in 
comparing  the  treatment  of  different  substances, 
and  in  emphasising  the  analogies  between  different 
tjTDes  of  plastics. 

1.  The  required  distortion  is  produced  by 
mechanical  stress  ;  rigidity  of  the  mass  is  such 
that  further  treatment  is  unnecessary.  Illustra- 
tions :  rolling,  spinning,  and  working  of  the 
metals  ;  cold-pressing  of  organic  plastics,  etc. 

The  behaviour  of  the  metals  cannot  be  explained 
on  the  basis  of  their  plastic  properties  alone,  for 
the  simple  reason  that  the  metals  do  not  consist 
solely  of  plastic  or  amorphous  material.  Rosen- 
hain  has  shown  that  the  amorphous  material  in  the 
metals  is  merely  a  smaU  amount  of  bonding  sub- 
stance between  crystal  grains,  and  the  characteris- 
tics of  the  metal  will  therefore  be  dependent  both 
upon  the  properties  of  the  grains  and  of  the 
amorphous  bond  between  them.  For  example,  in 
the  cold  working  of  the  metals,  i.e.,  in  distorting 
them  beyond  their  elastic  limit  but  not  to  the  point 
of  rupture,  there  is  unquestionably  destruction  of 
the  crystal  structure,  resulting  first  in  decrease  of 
the  size  of  the  crystals,  second  in  partial  conversion 
of  the  crj-stalline  condition  into  the  amorphous 
state,  thus  increasing  the  amount  of  bond  between 
the  crystal  grains,  and  finally,  in  some  cases  at 
least,  in  the  formation  of  new  crystalline  structure. 
There  is  also  undoubt-edly  a  certain  amount  of 
mechanical  disintegration  of  the  amorphoiis 
material  already  existing,  which  vnH  result  in 
increased  plasticity  of  that  material.  On  the 
other  hand  the  total  amount  of  amorphous  material 
is  still  a  small  fraction  of  the  wiiole  mass.  While 
the  increase  in  plasticity  vrih  tend  to  result  in 
increased  ductility  and  softness,  the  decrease  in 
strength  of  the  amorphous  bond  will  tend  to  cause 
readier  rupture  of  the  mass  as  a  whole,  and  in  some 
cases  the  one  and  in  some  the  other  of  these 
factors  may  predominate.  For  example,  in  the 
rolling  of  zinc  the  increase  in  bonding  material  is 
apparently  a  more  unportant  factor  than  the 
decrease  in  strength  of  that  material,  and  as  a 
result  roUed  zinc  is  softer  and  more  ductile  than 
unrolled.  On  the  other  hand,  in  the  case  of  copper 
the  rigidity  of  the  new  crystal  aggregate  produced 
is  the' more  important  factor,  so  that,  despite  an 
increase  in  plasticity  of  the  bond,  the  ma,ss  as  a 
whole  is  harder  rather  than  softer.  In  any  applica- 
tion of  the  general  properties  of  amorphous 
material  to  a  study  of  the  behaviour  of  metals 
under  stress,  the  fact  that  the  metal  consists  of  a 
mass  of  crystal  grains  cemented  together  by  only 
a  small  aniount  of  amorphous  bond  must  be  kept 
constantlv  in  mind,  and  the  possibUity  of  con- 
flicting effects  makes  the  problem  a  much  more 
difficiUt  one  than  that  of  a  material  amorphous 
throughout.  ,  ,        .      -     ^  ^ 

*>.  Plasticity  is  secured  by  rise  in  temperature  ; 
rigidity  is  restored  bv  cooling.  Illustrations  : 
glass  bitumens,  celluloid,  and  hot-pressing  of 
organic  plastics ;    hot  working  of  metals. 


u 


LEWIS— THE  CHEJUSTKV    OF  AMOKPHOVS   SOLIDS. 


[Jan.  IS,  me. 


The  c&use  of  the  increase  of  plasticity  of  all 
amorphous  bodies  with  rise  in  teniiioraturo  is  the 
decrease  in  their  viscosity.  The  as^uuiptiou  tliat 
such  botlies  are  super-cot>leil  liquids,  existing  at 
temperatures  so  low  that  the  viscosity  is  very 
jiroat,  seems  the  best  interpretation  of  "the  facts. 
That  the  increase  in  plasticity  may  be  due  to 
dissociation  rtf  the  molecidar  jij;itrej;ates  intt) 
smaller  groups  at  higher  temperatures  seems  very 
unlikely  m  those  cases  wheiv  the  phenomena  are 
practically  iwersible,  unless  decrease  in  viscosity 
it^self  be  due  to  tliis  eftect  ;  in  cases  such  as  the 
heating  of  rubber,  where  UTcversible  changes 
occur,  disintegration  of  the  aggregates  undoubtedly 
takes  place. 

Only  those  plastics  having  very  high  softening 
points  will  be  thoroughly  rigid  and  stable  at 
ordinary  temperatures,  because  only  at  tempera- 
tures far  below  the  softening  point  will  the  viscosity 
become  sufficiently  great.  The  really  stable  and 
Therefore  valuable  orgaiuc  plastics  can,  in  conse- 
quence, not  be  manipulated  by  raising  the  tem- 
perature, since  the  required  rise  would  be  so  great 
that  decomposition  would  follow.  The  stable  and 
important  glasses  are  necessarily  iuoi'ganic  in 
structure. 

3.  The  action  of  a  solvent  secures  plasticity  ;  its 
removal  destroys  plasticity.  Illustrations  :  cellu- 
loid, artificial  silk,  sun-dried  brick,  etc. 

4.  After  manipulation  of  a  pUistic,  plasticity 
is  destroyed  by  chemical  conversion  into  a  new 
and  less  plastic  body.*  Illustrations  :  ceramics, 
cement,  plaster. 

5.  Plasticity  is  lessened  by  increa.se  in  the  size 
of  the  molecular  aggregate,  produced  by  co- 
precipitation  of  two  amorphous  materials  existing  , 
as  colloidal  solutions  or  gels  of  opposite  sign.f 
Illustration  :  co-precipitation  of  hide  substances 
and  tannins  as  leather. 

The  leather  industry  furnishes  many  striking 
illustrations  of  the  generalisations  indi-atcd  above. 
Hides  are  usually  ti-eated  as  follows  :  first  the  j 
rehydration  of  the  skin  it  previously  dried,  almost 
always  assisted  by  alkali  ;  second,  the  removal  of 
the  hair,  generally  by  the  action  of  alkalis  or 
alkali  sidphides  ;  and  thu'd,  the  precipitation  of  i 
the  hide  substance  by  the  action  of  colloidal 
solutions  of  so-called  tanning  agents,  which  act, 
however,  only  in  an  acid  medium.  Hide  substance 
is  a  conden-sation  product  of  a  number  of  amino 
acids,  the  degree  of  association  of  these  acids  being 
unquestionably  very  great.  On  the  other  hand  it 
is  undoubtedly  true  that  certain  of  the  aggregates 
are  much  larger  than  othei-s.  It  is  pi-obable  that 
the  cell  wall  is  the  more  liighly  aggregated  con- 
.stituent.  and  that  the  contents  of  the  cell,  while  ! 
in  general  sin)ilar  in  cliaiacter,  i.e.  consisting  of 
condensation  prfxlucts  of  amino  acids,  are  much 
smaller  in  size.  Both  components  are  capable  of  ^ 
combination  with  water,  i.e.,  of  hydration.  The 
cell  will  form,  however,  only  a  gel.  while  the  cell 
contents  form  a  .solution,  colloidal  in  character  on  ' 
account  of  the  large  size  of  the  molecular  aggre- 
gates composing  them.  In  its  natural  state  liidt; 
substance  Is  already  hydrated.  Upon  drying,  the 
moLsture  evapftrates.  jilasticitv  decreases,  and 
theliardand  homy  effect  of  drieft  hide  is  pn>duced. 
The  hide  Is  capable  of  rehydration  upon  treatment 
with  water,  and  the  osmotic  pressure  of  the 
sohition  of  the  cell  contents  serves  to  <lis(end  tlie 
ina.'^s  and  to  produce  the  swelling  observed  upon 
soaking  hides  and  skins.  The  cell  contents, 
composed  ae  they  are  of  condensation  products 


*  Millor  holdii  tliat  umlrr  the  acti»n  of  hrat  kanlin  iIccoiidiusi'H 
to  form  tree  alumina  ami  KJIku,  the  wat«r  eacapina  ;  nwinK  to 
the  inertiif-iw  of  tht-y;  it<nUi:i*,  recombination  Ut  fi>nn  tlw  original 
kaolin  dues  not  t.ike  plau;. 

t  The  wparatc  imrtirtot  of  all  colloidal  Milutiona  ami  oils  cany 
iHectroirtatir  chBrut*  either  ixwilive  or  nexatlve  In  flgn,  cTciendink 
both  on  the  i»rtjnilar  hub^tJlnceH  involved  and  on  the  coiiditioiu 
<if  fomiatiuii  and  cxi.^tcR*;. 


of  amino  acids,  possess  both  fi-ee  amino  and 
carl>ox\  1  gi'oups,  and  can  therefore  function  either 
as  an  acid  or  a  base.  i.e..  are  ampliotcric  in  nature. 
the  basic  character  being  somewhat  sti'Kinger.  It 
treated  with  either  uji  acid  or  a  base  of  which  the 
molecular  weight  is  sufficiently  small  that  iliflusiei 
thi-ough  the  cell  wall  is  possible,  a  salt  is  fonuetl  ; 
the  amphoteric  elect i-olyto  witlun  the  cell  is  so 
weak  that  its  dis-sociat ion  is  negligible,  wliile  on 
the  other  hand  the  salt  formed  is  largely  disso- 
ciated, as  is  true  of  all  salts  of  this  type  ;  but 
ue\ertheless  the  ion  formed  from  the  cell  con- 
tents— whethei-  positive  or  negative,  depending 
upon  the  use  of  acid  or  base — is  too  large  to  be 
able  to  diffuse  through  the  cell  wall.  It  thert>foi-. 
holds  by  electrostatic  attraction  its  coiTcspondin- 
ion  from  the  acid  or  base  within  the  cell,  thus 
doubling  the  molecular  concentration  in  the  cell, 
and  also  doubling  the  osmotic  pressure.  This 
increase  in  osmotic  pressure  increases  both  the 
rate  and  the  extent  of  the  distention  of  the  skin, 
pulluig  the  water  necessary  for  the  expansion  ot 
the  cell  contents  tlttough  the  cell  walls  themselves, 
and  thereby  gx-eatly  increases  the  rate  of  their 
hydration.  '  For  the  rehydiation  of  dried  hides 
and  skins  dilute  alkali  is  used  to  produce  this 
eftect,  because  its  action  is  less  violent  than  that 
of  dilute  acids  and  its  use  is  therefore  safer.  On 
the  other  hand,  co-precipitation  ot  the  tanning 
agents  with  the  skin  is  impossible  in  alkaline 
solutions,  and  tannage  must  therefore  take  place 
in  an  acid  medium.  For  the  production  of  thick 
leather  it  is  thus  necessary  to  secure  the  pre- 
liminary swelling  of  the  liide  by  the  use  of  dilute 
acids,  the  iu-tiou  being,  however,  entirely  analogous 
to  the  swelling  in  alkaUs. 

The  agglomerates  of  amino-acids  which  compose 
the  lude  substance  are  easily  capable  of  hydrolytic 
disintegration  into  smaller  aggregates  more  plastic 
but  also  mor(>  soluble  and  mechanically  weaker 
and  unsatisfactory.  This  hydrolysis  is  promoted 
by  certain  ferments  and  especially  by  hydrogen 
ions.*  On  this  account  the  use  of  acid  for  swelling 
is  dangerous  and  is  sure  to  result  in  weakening  of 
the  hide  to  a  greater  or  less  extent.  The  function 
of  tannage  is  fu'st  to  render  tlu'  hide  inert  to  this 
Ijroci'ss  of  hydi'olysis,  and  second  to  destroy  its 
afliuity  for  water  so  that  osmotic  swelling  and 
disintegration  will  not  occur.  In  order  to  do  this 
the  physical  ami  chemical  inertness  of  the  materials 
is  increased  by  increasing  the  size  of  the  aggregate 
through  co-ju'ccipitation  of  the  hide  substanc<' 
with  some  sort  of  tanixing  agent,  the  solution  of 
some  colloid  of  opposite  sign,  such  as  the  tannins,. 
metallic  hydroxiiles,  aldehydic  conden.sation  pro- 
ducts, etc.  Tlje  increased  resistance  to  the  action 
of  chemicals  and  solvents  is  characteristic  not  only 
of  this  particular  process,  but,  as  has  been .pointe<l 
out,  is  a  general  accompaniment  of  any  increase  in 
the  size  of  the  molecular  aggregate. 

Many  of  the  phenomena  of  leather  chemistry 
become  clearer  in  the  light  oi  the  generalisations 
which  have  been  given.  A  .single  one  must  sa£Bce 
at  this  point.  It  is  a  well-known  fa<:t  that  chrome 
leather  upon  diving  loses  its  affinity  for  dyes. 
The  probable  e.\))huiation  of  this  would  sccoi  to 
be  that  the  first  jirodvict  oi  the  tannage  of  leather 
Viy  basic  chromium  .sulphate  is  a  co-pwcipitation 
of  hydrated  basii-  sulphate  and  hide  substance, 
t'pon  drying,  this  precipitate  loses  its  wat^er  of 
liydratioii.  and  is  conveiled  into  a  co-precipitate 
of  flehydrated  basic  chromium  sulphate  and  liide 
substance  which  is  incajjable  of  rehydration. 
This  change  is  similar  in  character  to  the  trans- 
formation taking  place  in  tlie  burning  of  ceramics, , 
i.e.,  the  dehydration  of  kaolin  and  its  tran.sfonn- 
ation  into  a  new  amorphous  body  incapable  of 
reversion. 

*  It  ix  pu^^ihlv  that  the  dii'intfgration  by  acids  is  entirely  dot 

to  Otimotic  awclling,  . 
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6.  In  the  complex,  Vn,  the  size  of  the  molecular 
aggregate  is  iiicrea.sod  by  incroasiuir  ii.  Illustra- 
tions :  BakcUte,  and  'all  other  condensation 
products. 

7.  In  the  complex,  Vn,  the  size  of  the  molecular 
aggregate  is  increased  by  increasing  V.  Illustra- 
tions :'  rubber,  linoxylin.  rubber  substitutes 
(sulphurised  oUs).  oxycVlluIose.  In  this  ca.se,  a 
small  change  in  the  tinit,  V,  produces  a  great 
change  in  plasticity  and  resistivity. 

Rubber  chimistry  is  one  of  the  most  fascinating 
fields  for  the  application  of  tlie  new  ideas  regarding 
colloids  and  amorphous  bodies.  Apparently  iso- 
prcne  is  capable  of  poly luerisat ion  only  to  a 
bmitcd  extent.  In  other  words,  in  the  formtda 
(CoHs)!!,  n  has  a  maximum  v.tIuc  beyond  which 
it  cannot  or  does  not  go.  This  value  of  n  is  not 
sufficient  to  reduce  plasticity  to  the  necessary 
degree.  The  reason  for  assuming  this  is  the  fact 
that  by  no  method  of  polymerisation  alone  have 
we  yet  been  able  to  decrease  the  plasticity  of 
ordinary  rubber ;  in  other  words,  it  is  assumed 
that  in  ordinary  rubber  tlie  polymei-isation  has 
i;one  about  as  far  as  it  is  possible  to  carry  it.  On 
the  other  hand,  it  is  always  possible  to  decrease 
the  value  of  n  in  the  rubber  complex.  This  can 
be  done  either  by  the  action  of  heat  ;  or  by  the 
action  of  solvents,  in  which  case  the  smaller 
rubber  aggi-egates  unqviestionably  dissolve  and,  by 
their  osmotic  pressure  against  the  retaining  walls 
of  the  insoluble  portion  of  the  rubber,  disrupt  that 
portion  and  disintegrate  it  into  smaller  groups  ; 
or  by  mechanical  manipidation.  It  is,  however, 
possible  to  increase  the  size  of  the  rubber  aggregate 
by  the  introduction  of  sulphur  into  the  isoprene 
imit,  probably  by  direct  addition  at  one  of  the 
double  bonds".  It  has  been  suggested  that  the 
xTdcanising  action  of  sulphur  is  due  primarily  not 
to  this  introduction  of  sulphur  into  the  rubber 
molecide,  but  to  an  accompanying  catalytic  action 
upon  the  polymerisation  of  rubber.  This  seems 
unliki  ly  tor  two  reasons,  first,  because  it  is  difficult 
to  explain  our  inability  to  find  any  other  catalytic 
agent  for  this  polymerisation  except  such  as  also 
combines  chemically,  and  in  the  second  iilace, 
because  the  known  cases  of  chemical  combination 
with  the  unit  of  an  organic  complex  also  produce, 
as  in  this  case,  marked  changes  in  physical  pro- 
perties, very  great  in  proportion  to  the  amount 
of  chemical  action  involved.  One  will  recall  the 
enormous  increase  in  inertness  of  linseed  oil  corre- 
sponding to  a  relatively  small  addition  of  oxygen, 
the  great  decrease  in  strength  and  resistivity  of 
cellulose  upou  the  formation  of  oxycellulose,  and 
the  changes  accompanying  the  addition  of  sulphur 
to  oils  in  the  production  of  rubber  substitutes.  It 
therefore  seems  more  reasonable  to  assume  at 
present  that  an  increase  in  the  size  of  the  unit,  V, 
of  an  aggregate  is  more  important  than  a  corre- 
spondmg  change  in  n. 

By  the  introduction  of  a  small  amount  of 
sulphur  into  the  unit.  V,  of  the  aggregate.  Vn,  it  is 
possible  vei-y  greatly  to  decrease  plasticity  and 
to  increase  resistivity  ;  and  furthermore  the 
extent  of  these  changes  can  be  controlled  by  the 
amount  of  sulphur  combined.  The  product  may 
be  represented  as  (V.Sx)d,  wherein  x  is  small  in 
comparison  with  the  total  amount  of  sulphur 
which  the  polyprene  is  capable  of  absorbing.  If, 
however,  the  rubber  has  before  vulcanisation  been 
partially  db- integrated,  by  heat,  solvents,  or 
manipuJation,  its  formula"  is  Vn',  where  n'  is 
less  than  n.  It  is  still  possible  to  decrease  plastic- 
ity and  increase  inertness  to  any  desired  degree 
by  the  introduction  of  s\ilphur,  but  to  carry  these 
changes  to  the  same  extent,  a  larger  amount  of 
sidphur  must  be  combined,  giving  a  prodtict, 
(VSx')n',  where  x'  is  greater  than  x.  While 
plasticity  and  resistivity  may  now  be  the  same 
as  before,  the  product  is  evidently  a  different  one. 


and  it  is  not  surprising  to  find  that  rubber  so 
treated  has  mechanical  properties  differing — less 
satisfactory,  as  it  happens — from  those  of  the 
original  i-ubber  vulcanised  directly. 

Again,  it  is  possible  to  dusintegi-ate  the  vulcanised 
aggregate,  (V8x)n,  by  the  action  of  solvents  and 
heat,  and,  as  is  to  be  expected,  it  is  possible  to 
restore  plasticity  thereby.  The  product  is  de- 
vulcanised  rubber,  using  the  term  to  indicate  only 
mat<;rial  to  which  plasticity  has  to  a  greater  or 
less  degree  been  restored.  Since  the  capacity  of 
the  unit  for  the  addition  of  s\d])hur  hius  not  been 
exhausted,  it  is  possible  once  more  to  destroy 
plasticity  by  vulcanisation,  but  as  in  the  previous 
case  the  product  is  by  no  means  identical  with  the 
result  of  the  vidcanisation  of  the  original  rubber, 
and  it  is  therefore  not  surprising  tliat  such  re- 
vulcanised  rubber  is  mechanically  dilTcrcnt^ — again 
inferior — to  the  original  article. 

In  conclusion,  a  few  words  regarding  the 
relation  between  amorphous  liodios  and  colloids 
are  necessary.  Apparently  the  removal  of  the 
solvent  from  any  colloidal  solution  or  gel  leaves 
an  amorphous  body  behind,  but  it  does  not  foUow 
that  all  amorphous  bodies  can  be  brought  into 
colloidal  solution,  although  this  is  frequently  the 
case.  While  the  relations  between  the  two  st^ates 
of  matter  are  not  entirely  clear,  it  is  believed  that 
any  uncertainty  in  this  respect  will  not  affect  the 
generalisations  that  have  been  made  regarding 
amorphous  solids. 


RESEARCH    MEN    FROM    THE 
M^VNUFACTURER'S    VIEW-POINT. 

BY   C.    P.    BURGESS. 

Research,  invention,  discovery,  are  words  which 
possess  a  magic  charm  to  those  interested  in 
progress,  growth,  and  efficiency.  The  propaganda, 
of  research  is  being  preached  by  universities  and 
technical  schools,  by  the  press,  by  Government 
Biu'eaus,  and  by  research  men  who,  in  offering 
their  services  for  sale,  point  with  justifiable  pride 
to  the  sa^-ings  which  they  have  effected  or  the 
wealth  thev  have  created. 

■•  Research  pays  "  is  a  phrase  which  is  coming 
to  have  a  status  comparable  to  the  expression 
"  It  pays  to  advertise."  Everj-where  we  see 
manufactm-ers  who  are  recognising  the  value 
of  research.  Especially  in  these  strenuovis  wai- 
thues,  tmder  the  motherhood  of  necessity,  research 
work  is  receiving  a  great  impetus.  Courses  in 
chemistrv  aud  chemical  engineering  are  growing 
rapidly,  and  of  the  increasing  number  of  students 
who  emol  in  them,  many  hope  to  be  engaged 
eveutuaUv  in  industrial  chemical  research. 

As  the'rosv  side  of  chemical  research  is  the  one 
which  has  been  displayed  attractively  to  the  public, 
it  involves  some  temerity  to  discuss  a  phase  of 
the  subject  which  is  less  agreeable.  It  has  been 
found  by  experience  that  not  all  advertising  pays, 
and  it  is  quite  as  true  that  research,  as  it  i* 
frequently  conducted,  is  not  always  profitable. 
JIanv  manufactmers  who  are  indulging  m  it  are 
not  "doing  it  properly,  and  many  men  who  are 
fitting  themselves  as  research  workers  are  destined 
to  be  unsuccessful  because  they  lack  certam 
essential  qualities. 

An  exceedingly  intei-esting  story  could  be  to  d 
by  the  administrators  of  the  laige  and  notably 
successful  industrial  research  laboratories,  out^- 
Hning  the  difficulties  they  have  met  and  conquered 
in  getting  together  the  right  kind  of  workers,  m 
dealiDg  with  problems  of  jealousy,  of  adequate 
compensation,  of  co-operative  tf'oit,  of  co- 
ordination of  the  laboratory  with  other  depart- 
ments of  the  industry.     Without  having  had. such 
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oxporienco,  T  must  confine  niysi-lf  to  views  tinsod 
upon  a  long  porkxl  spent  in  educational  work, 
in  consulting  and  engint>ering  practice,  in  contact 
with  nuuiervnis  industrial  n\seanh  laboratories, 
and  as  administrator  of  a  latioratory  employing 
a  moderate  number  of  nu'U  in  research  work. 

If  re^-orvls  wei-e  available  they  would  probably 
show  that  there  have  lieen  uion^  cases  of  disappoint- 
ment than  of  success  in  the  undertaking  of  researt-h 
as  an  adjimct  to  an  established  business.  Numer- 
ous instances  are  recalled  where  appropriations 
have  befn  niatle  by  men  «ho  believed  they  were 
in  sympathy  with  the  reseai-ch  idea,  while,  as  .a 
matt«?r  of  fat-t,  they  had  no  appreciation  of  what 
research  really  involves  in  the  way  of  adequato 
support.  A  common  metliod  of  procediu-e  is  to 
inst-al  a  chemical  laboratory  or  research  depart- 
ment and  then  forget  it  vmtil  the  accounting 
department  .shows  what  is  apjiareutly  an 
imwarranted  expense  without  adequiUe  return. 

The  manufacturer  who  thoroughly  imderstands 
and  believes  in  research  will  recognise  that  results 
may  be  attained  slowly  and  that  large  investments 
may  have  to  be  made  before  any  tangible  a.ssets 
are  created,  or  before  increased  profits  in  operation 
can  lie  effecteil. 

Having  installed  a  research  laboratory,  the 
mistake  is  commonly  made  to  biu-den  it  with 
work  of  a  strictly  routine  nature,  such  as  control 
analyses,  testing  of  materials  in  daily  use,  coal 
and  fuel  analyses,  and  the  like.  Tliis  kind  of 
work  has  such  a  retarding  influence  on  research 
that  some  manufacturei-s  attempt  a  complete 
.separation  of  the  two  kinds  of  laboratories.  This 
has  not  become  a  common  practice,  however,  and 
control  and  research  work  are  commonly  found  in 
a  state  of  confusion. 

A  serious  blunder,  and  one  not  at  all  uncommon, 
is  to  allow  the  research  department  to  become 
an  adjunct  to  the  sales  department,  e.-ipecially 
when  the  commodity  is  competiti\i'  and  sold 
largely  throiigh  advertising  methods.  It  is 
natural  for  a  sales  manager  to  muster  all  resources 
available  to  help  him  with  his  sales  work,  and 
therefore  he  goes  to  the  research  department 
for  assistance  in  demonstrating  by  various  kinds 
of  tests  and  other  methods,  superiority,  or  alleged 
superioritv,  of  the  product.  \  notable  instance 
is  recalled  where  the  esprit  de  corps  of  a  research 
laboratory  was  demoralised  because  of  the 
demands  made  upon  it  for  devising  tests  and 
making  comparisons  of  products.  The  employees 
learned  from  the  puldlshed  results  that  it  was  not 
real  truth  they  were  supposed  to  seek,  but  truth 
of  the  bia-ssed  kind  which  could  be  used  in  adver- 
tisements and  .sales  arguments.  The  policy- 
adopted  by  another  laboratory  of  keeping  entirely 
away  from  the  sales  department  has  some  merit, 
though  perhaps  going  too  far  to  the  other  extreme. 

The  research  laboratory  cannot  be  a  dis- 
connected adjunct  to  a  business  and  at  the  same 
time  be  a  success.  Its  usefulness  depends  upon 
its  being  in  touch  with  the  financial  management 
that  it  may  determine  how  far  expenditures  can 
be  made  and  what  lines  of  work  can  be  given  the 
best  support  from  a  financial  view  point.  It 
should  he  in  relationship  with  the  piu'chasing 
department  in  the  study  of  raw  materials,  with 
the  operating  departments  with  a  view  to  improv- 
ing manufacturing  methods,  with  the  sales  depart- 
ment tliat  it  may  a-ssist  in  imparting  the  right 
kind  of  information  to  the  public,  and  with  the 
legal  department  mainly  on  matters  relating  to 
patents.  To  establish  such  important  and  con- 
fidential relationship  between  a  laVioratory  and 
an  indiLstry  naturally  involves  having  the  right 
kind  of  laboratory  administrator  and  the  right 
kind  of  a  force  working  imder  his  direction,  and 
if  there  Is  any  one  cause  more  pronounced  than 
fithers  in  leading  to  disappointment  in  re.search, 
it  is  because  of  a  lack  of  the  right  personnel. 


Nmnei-ous  other  causes  of  disappointment  might 
be  named.  An  instance  is  recalled  where  after 
operation  for  some  time  it  was  found  that  no 
records  of  any  value  had  been  kept,  even  though 
the  work  and  results  were  of  an  uuportant  nature. 
.\U hough  the  unportance  of  an  adequate  system 
of  not<>s  and  reports  is  obvious,  it  is  a  f eatiu-e  often 
neglected. 

There  is  no  doubt  that  at  the  present  time  there 

are  too  few  men  being  trained  in  the  right  way  to 

supply  the  present  and  the  coming  demands  for 

rescivrch    workers.     Educators    have    before    them 

some  large  problems  to  solve  if  they  would  increase 

the  efl'ectiveness  of  their  training.     The  difficulty 

which    manufacturers    have    in    getting    the    right 

men  for  research  leads  to  the  assertion  that  there 

is  an  insiilliciency  of  trained  men.    The  difYiculties 

which  iheniically  trained  men  have,  on  the  other 

liaiul.     of    secui'ing    satisfactory    emplo>^nent    in 

industrial    research,     leads     to     the     oft-repeated 

assertion    that  American  industries  are  not  alive 

to  the  inii^ortance  of  research  and  that  research 

men  are  not  given  a  proper  recognition.     These 

ilivergent    views    come    not    so    mucli    through    a 

lack   of   appreciation   and   knowledge   of   research 

by   employers   as   through   a   lack   of   knowledge. 

experience,   and   aljility,   on  the  part  of   chemists 

who  believe  themselves  qualified  for  research  and 

I    development  work.     For  this  defect  the  colleges 

i   are  in  a  large  measure  responsible. 

I        As  has  been  poinlt^d  out  by  Dr.  Whitaker,  the 

I   fact   that  mechanical  engineers  have  played   the 

I    important  part  they  have  in  the  development  of 

chemical    industries   in   this   country,    in   spite   of 

i    their  limited  trainmg  in  chemistry,  has  been  due 

I    largely   to   theii-   engineering   training,    and   there 

is  no  doubt  that  in  the  establishment  of  chemical 

engineering  courses  a  marked  step  is  being  made 

in   unprovmg   the   methods   for   training   men   to 

assist  in  chemical  research. 

It  is  from  our  universities  that  the  greater  pro- 
portion of  the  intellectual  raw  material  must  be 
obtained  for  the  building  up  of  industrial  research 
laboratories,  and  the  first  piece  of  research  work  a 
manufacturer  must  do  when  he  makes  up  his  mind 
to  establish  a  research  department,  is  to  investigate 
carefully  the  kind  of  men  who  are  available.  It 
is  true  that  there  are  other  sources  of  supply,  but 
they  arc  of  less  importance.  Suitable  men  may 
be  picked  from  the  operating  force,  others  may  be 
obtained  from  other  research  laboratories,  and 
service  can  be  secured  from  professional  research 
men.  But  the  main  supply  of  raw  material  is 
that  which  is  turned  out  by  the  colleges.  That 
this  material  is  raw  and  capal)le  of  refinement 
is  shown  by  the  records  of  research  departments 
where  many  have  been  called  but  few  have  been 
chosen  to  play  a  part  in  the  achievement  of  research 
successes.  The  quality  of  tills  material  could  be 
greatly  impro\-ed  if  the  teachers  had  a  better 
understanding  of  the  equipment  desired  and  were 
more  alert  to  the  deficiencies  in  the  men  who  are 
turned  out  with  college  degrees.  There  is  no 
doubt  that  the  producer  and  the  user  of  intellectual 
raw  material  wish  to  co-operate,  but  the  co- 
operation has  not  always  been  efi'eiitive. 

The  averagf!  college  graduate  who  secures 
employment  in  a  research  laboratory  must  be 
able  to  give  up  some  of  his  illusions  without  losing 
his  enthiisiasni.  He  finds  that  he  must  work  on 
a  pi'olilciu  not  of  revolutionary  importance  and 
to  hiiu  of  apparently  minor  significance"; '  that 
ninety  per  cent,  or  more  of  his  work  is  of  a  i-outine 
nature  requiring  what  appears  to  him  to  be 
mediocre  abifity  ;  that  others  in  the  laboratory 
are  working  on  more  attractive  prol>lems  ;  that 
he  is  ri-quired  to  work  with  equipment  far  less 
elaborate-  than  that  to  which  he  became  accus- 
tomed in  his  college  laboratories.  He  may  have 
poor  library  facilities,  and  uncomfortable  working 
quarters.     In    tills    frame    of    mind    he    becomes 


¥oi.XIXV..No.l.]    BURGESS— RESEARCH  MEN  FROM  THE  MANUFACTURER'S  VIEW- POINT. 


17 


iUscouras;e<l  and  ft-els  that  there  is  little  oppor- 
tunity for  a-dvancenient.  In  his  university 
fxperience  he  became  acquainted  with  the  practice 
<>J  studying  a  problem  fr<.)m  the  scientilic  point  of 
view  and  working  it  out  regardless  of  the  cost 
<if  materials  used,  or  the  commercial  value  of  the 
product  produced,  the  next  step  being  the  pre- 
paration of  a  carefully  worded  report  or  thesis 
and  finally  its  publication  under  the  author's 
name.  In  the  research  laboratory  he  encounters 
»  different  mode  of  prcjccdure,  terminating  not  in 
publication  with  credit  to  the  author,  but  in  such 
secrecy  tliat  in  some  estalilishments  the  eniployees 
!ue  disoiuraged  from  even  talking  chemistry  to 
outsiders. 

Reconciling  himself  to  a  lack  of  reward  coming 
through  publication,  lie  begins  to  wonder  whether 
l»e  is  receiving  adequate  compensation  of  a  more 
tangible  nature.  Before  presenting  his  claim  for 
an  advance  in  salary  lie  endeavours  to  evaluate 
the  work  which  he  is  doing  for  his  employer. 
H  his  problem  is  to  decrease  the  cost  of  an  article 
lie  can  easily  figure  to  his  own  satisfaction  how 
much  the  annual  saving  will  he  and  how  much 
should  hi  his  share.  If  the  investigation  is  to 
improve  the  quality  of  a  product  his  means  of 
Hguring  are  less  tangible,  but,  nevertheless,  he 
is  inclined  to  figure.  When  a  laboratory  employee 
begins  to  estimate  in  dollars  and  cents  the  value  of 
A  discovery  or  development,  he  works  himself  into 
-a  state  of  mind  which  leads  to  trouble.  He  does 
not  have  the  dat-a  from  wliich  to  deduce  actual 
values  ;  he  is  unable  to  determine  in  what  degree 
the  results  are  due  to  his  own  efforts  and  how  much 
to  the  work  of  his  associates,  human  nature  makes 
liim  more  generous  to  himself  than  to  others, 
and  he  arrives  at  the  conclusion  that  his  salary  is 
only  a  small  percentage  of  that  which  he  deserves. 
In  this  stiige  of  the  disea.se  Iiis  efficiency  and  useful- 
ness decline.  One  unfortunate  feature  of  this 
malady  is  that  it  is  contagious,  and  another  is  that 
there  is  no  prescribed  remedy  for  it.  Illustrating 
by  a  specific  example,  one  young  man  for  whose 
college  training  and  for  whose  appointment  in  a 
research  laboratory  I  was  partly  responsible. 
■worked  for  several  months  on  the  development  of 
An  improved  product.  .As  progress  was  made  he 
began  to  withhold  reports  and  data,  and  finally 
presented  a  demand  for  a  large  salary  guaranteed 
for  a  period  of  years,  together  witli  a  bonus  of 
10%  on  gross  sales.  In  other  words,  he  had  lost 
his  usefulness.  While  experiences  of  this  kind 
may  be  met  with  occasionally,  they  are  fortunately 
■of  somewhat  rare  occurrence. 

One  method  of  counteracting  mental  troubles  of 
this  kind,  as  well  as  of  insuring  a  feeling  of  satis- 
faction on  the  part  of  the  research  worker,  is  a 
system  of  adequate  compensation.  This,  however, 
is  an  exceedingly  perplexing  problem.  To  work 
out  a  profit-sharing  plan  for  a  research  laboratory 
is  far  more  difficult  than  to  establish  a  profit- 
sharing  plan  for  all  the  employees  of  a  manufactur- 
ing establishment.  There  ai-e  very  few  investiga- 
tions which  can  be  Lsolated  so  concretely  from 
associated  investigations  that  the  actual  money 
vajue  of  one  man's  work  can  be  determined.  Even 
if  it  could  be  calculated,  the  payment  of  bonuses 
for  work  which  happens  to  turn  "out  commercially 
profitable  involves  gi'eat  injustice  to  other  research 
men  to  whom  equally  necessary  but  less  directly 
profitable  t^isks  may  be  assigned.  I  have 
attempted  in  various  cases  to  work  out  some 
method  of  compensation  based  upon  commercial 
results,  including  a  percentage  of  savings  effected 
over  past  practice,  a  percentage  of  profits,  and  by 
various  other  methods,  but  in  all  cases  these 
plans  led  to  misunderstanding  and  friction,  ^lost 
manufacturers  have  an  abhon-ence  of  a  payment 
of  royalties  on  patents,  and  it  is  unusual  to  find 
one  who  will  be  content  to  set  aside  a  certain 


percentAge  of  profits  over  a  period  of  years,  an 
compensation  for  an  improvement. 

In  addition  to  a  selfish  attitude  on  the  part  of 
the  manufacturer,  there  are  some  very  good 
reasons  why  he  cannot  figure  out  and  set  aside 
certain  amounts  to  be  paid  for  research  work, 
and  as  soon  as  emploj'ees  recognise  this  the  relation 
between  employer  and  employee  becomes  more 
satisfactory.  The  worker  must  recognise  that 
there  is  a  long  step  between  a  completed  laboratory 
work  and  its  development  into  a  profitable  com- 
mercial product  or  process.  It  is  the  usual  thing 
that  the  commercialisation  of  a  laboratory  develop- 
ment requires  a  far  greater  outlay  of  money  and 
effort  after  taking  it  from  the  laboratory  than  is 
necessary  in  the  laboratory. 

Based  upon  my  own  experience,  in  a  variety 
of  lines  of  work,  I  have  formulated  in  my  own 
mind  the  idea  that  in  general  the  proportion  of 
profit  of  a  successful  commercial  commodity  or 
process  which  had  its  inception  in  the  research 
laboratory,  which  should  be  credited  to  the  said 
laboratory,  is  of  the  order  of  10%,  the  remainder 
to  be  credited  to  the  manufacturing,  the  sales, 
the'  legal,  and  the  other  departments,  which 
have  worked  out  the  numerous  problems  of 
putting  the  discovery  into  commercial  use.  An 
appreciation  of  the  dependence  of  the  success 
of  research  work  upon  the  efforts  of  others  not 
employed  in  the  research  department  ought  to  be 
acquired  by  research  men  early  in  their  career, 
and  there  is  no  doubt  that  a  broader  education 
of  men  while  in  college  will  do  much  towards 
bringing  this  about. 

A  striking  example  of  neglect  to  recognise 
co-operative  effort  necessary  to  ensure  success 
of  research  is  a  paper  in  "November  "  Science 
.  onthly  "  entitled  "  Cash  Value  of  Research." 
-In  it  Professor  Robertson  describes  "  the  gift 
which  Faraday  presented  the  world  in  1821  " 
in  terms  of  the  value  of  electrical  machinery 
manufactured  each  year,  of  the  electric  light  and 
power  stations  worth  $1,097,000,000,  of  tele- 
phones at  $820,000,000,  and  of  .  ur  potential 
water-powers  which,  c.tpitalised  on  a  4%  basis, 
gives  a  capital  value  of  $75,000,000,000.  Is  the 
student  properly  informed  when  told  by  this 
same  teacher  that  the  research  laboratory  of  the 
General  Electric  Company,  under  an  investment 
of  $100,000  per  year  has  succeeded  in  bringing  in 
$200,000,000  annuaUy  ?  A  few  calculations  of 
this  kind  would  use  up  the  entire  counlr  's  wealth, 
and  leave  a  little  consolation  in  showng  some  of 
us  why  we  cannot  figure  out  cash  values  for  our 
more  modest  research  endeavours. 

One  of  my  students  who  has  been  notably 
successful  in  industrial  research  work  told  me  that 
after  having  been  emploved  for  some  month;  in 
the  laboratory  of  an  industrial  plant,  a  certain 
recommendation  was  objected  to  by  the  manage- 
ment because  it  woiUd  involve  too  great  an  over- 
head expense.  ^Vfter  trj-ing  to  understand  how 
the  procedure  would  effect  the  travelling  crane 
or  other  equipment  overhead,  he  finally  had 
revealed  to  him,  by  a  friendly  bookkeeper,  what 
was  meant  bv  the  term  "  overhead.  'The 
importance  of  business  accountmg  is  appreciateil 
too  Uttle  bv  our  training  schools,  as  a  knowledge 
of  accounting  practice  is  one  of  the  several  thuigs 
which  is  of  use  to  a  man  who  engages  m  in  iustrial 
research.  Likewise  a  knowledge  of  bi^mess 
practice,  of  labovu-  problems,  of  sales  methods, 
of  patent  practice,  should  be  dealt  with  in  college 
at  least  to  the  extent  of  arousing  an  mterest  in 
these  matters.  .  ,     .     ,  _  j„„™ 

In  this  paper  no  attempt  is  made  to  lay  do\m 
anv  principles  or  methods  which  should  be 
followed  in  the  training  of  research  men  or  m  the 
management  of  research  laboratories,  Ihis  is  a 
subject  of  magnitude  and  is  well  worth  attention 
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if  there  i«  to  be  a  ponoral  increase  in  the  number 
and  efliciency  of  imliustrial  reseanh  departments. 

If  some  stamlanlised  system  of  aei-o\intinj{  for 
research  work  could  be  evolved  a  distinct  service 
would  l>e  rendereil.  Some  indiustries  hold  the 
money  devoted  to  investigative  work  as  a  runnini; 
expense,  not  considerins  the  information  gaineil 
as  a  tanvrible  asset.  A  method  of  a*Tounting 
which  appeals  to  the  writer  as  being  deciiledly 
preferable  is  to  carry  a  development  account, 
on  the  debit  side  of  which  are  placed  all  items  of 
expen-se  involved  in  the  research  and  investigative 
work  :  <in  the  credit  side  are  jdaccd  the  vahies 
created  by  the  ivsearch  department  in  the  form 
of  patents  which  may  be  transferred  or  sold,  in 
royalties  which  may  be  received,  or  in  pieces  of 
finishe*!  w<irk  which  are  transfen-ed  from  the 
laboratory  to  the  production  departments.  An 
exercise  of  judgment  Ls  of  course  necessary  in 
assigning  vahies  to  these  items.  By  a  reasonable 
administration  and  accounting  it  can  be  demon- 
strated that  reseai-ch  pays,  and  coupled  with  the 
campaign  to  create  interest  in  and  support  for 
research  work,  there  should  be  greater  effort 
toward  making  it  effective. 

Systematic  co-operation  between  the  universities 
and  industries  is  needed  in  the  training  of  men.  but 
equally  important  is  the  evolution  of  systems 
of  administration  of  research  work  by  the  manu- 
facturers. 


SOME  PRINCIPLES  IX  THE  ADMINISTHA- 
TlOX  OF  INDUSTRIAL  RESEARCH 
LABORATORIES. 

BY    RATMOXD    F.    BACOX.* 

A  prominent  director  of  research,  Willis  R. 
Whitney,  has  said.t  "  The  organisation  of  indus- 
trial research  involves  arranging  and  maintaining 
a  body  of  involute  parts  as  an  operative  wliole  of 
highest  efliciency.  It  Ls  never  perfectly  accom- 
phshed.  and  the  fact  that  improvement  can  always 
lj€  made  is  an  incentive  for  its  discussion."  Such 
consideration  is  especially  propitious  at  this  time. 
Our  .Society  has  an  unprecedented  responsibihty 
to  intervene  actively  in  the  promotion  of  the  best 
interests  of  chemical  industry. 

The  classificaiion  of  administrative  worJc. 

Two  general  administrative  schemes  are  in 
operation  in  the  lai^e  research  institutions  of  the 
United  .States.  .According  to  one  of  these,  the 
administration  is  charged  witli  ))oth  the  research- 
executive  and  financial  duties  ;  in  the  other  plan, 
the  director  of  research  is  relieved  of  financial  cares. 

The  work  of  the  Carnegie  Institution  of  Wasliing- 
tonj  ilhistrat^-s  the  first  procedure.  The  activities 
of  this  Institution  may  Ije  classified  under  the  heads 
of  a  Division  of  Administration,  a  Division  of 
Publications.  Departments  of  Research,  and  a 
Division  of  Research  Associates.  The  Division  of 
Administration  consists  of  persons  charged  with  the 
executive,  financial,  and  correspondence  duties  of 
the  Institution. 

The  administrative  scheme  of  the  Rockefeller 
In-stitute  for  Medical  Research§  i.s  ideal  for  large 
institutions  engaged  in  specific  fields  of  scientific 
research.  The  general  administrative  and  finamial 
conduct  of  the  In.stitute,  as  distinguislied  from  its 
strictly  8<ientifio  a<^tivities,  is  delegated  liy  the 
Governing  Boards  to  the  Manager.  lie  is  responsi- 
ble to  the  Board  of  Trustees  for  the  care  of  the 

*  Director  nf  the  Mellon  InHtJtut«  of  Industrial  Research  of  the 
University  of  Pittsburgh. 

t  Twentieth  Anniversary  of  Clark  University,  Sept^-mbcr  nth, 
1900. 

}  "  Scope  and  Or(?anination  of  the  Carnegie  Institution  of 
Wa«hinKt«in,"  4th  iwue,  1915,  p.  «. 

i  "  History.  OrKanisatinn.  ami  Kqiiipmcnt  of  the  Rockefeller 
Inititute  for  Medical  Kenearch,"  Ntw  York,  1914,  p.  21. 


grounds,  buildings,  and  equipment  of  the  scientific 
establishment.  He  is  the  trea-siu^r  of  the  Board 
of  .Scientific  Diri>ctors,  and  is  responsible  to  theni 
and  to  the  Budget  Committee  of  the  Corporation 
for  the  pix)per  expenditure  of  the  income,  in  accord- 
ance with  the  budget.  As  far  as  possible,  he 
relieves  the  Director  of  the  Laboratories  and 
the  other  members  of  the  scientific  statT  front 
administrative  caivs.  and  in  general  is  expected  to 
make  and  keep  the  entire  plant  an  eftlcient  instru- 
ment in  their  hands  for  the  scientilic  purposes 
of  the  In.stitute.  This  plan  is  in  operation  in 
principle  in  some  of  ovir  largest  industrial  researcli 
and   testing  laboratories. 

Not  infrequently  the  relations  to  a  research 
institution  sustained  by  the  investigatory  staff 
are  so  varied  and  so  complex  as  to  preclude  sum- 
mary specification.  For  instance,  in  the  Division 
of  Research  Associates  of  the  CJarnegie  Institution 
of  Washington,  each  case  presents  conditions 
peculiar  to  itself.  Invariably,  increment  in 
divisions  tends  towards  an  increasing  complexity  of 
administration. 

The  constant  development  in  efficiency  in  manu- 
facturing LS  largely  the  result  of  organisation  that 
ensures  the  systematic  iLse  of  every  varied  talent 
required  ;  and  occupying  a  very  important  place  \n 
such  organisation  is  the  fullast  use  of  a  research 
staff.  Whitney*  and  Fergusonf  have  presented 
the  results  of  their  wide  experience  in  charge  of  the 
research  work  of  two  of  our  largest  corporations, 
and  both  emphasise  plans  of  definite  organisation 
which  should  be  of  interest  to  those  in  charge 
of  the  research  departments  of  plants.  In  these 
departments  as  well  as  in  re.searcli  institutions, 
it  is  of  primary  importance,  for  effective  elTort,  to 
"  Get  your  principles  right  ;  the  rest  is  a  matter 
of  detail." 

It  has  been  well  said  by  a  great  leader  of  men,. 
E.  P.  Ripley,  that  "  the  executive's  chief  business 
is  to  organise,  deputise,  and  supervisj'."  The  need 
for  executive  ability  is  fundamental  in  all  organiseii 
effort,  t 

The   Mellon   Institute  of  Industrial  Research. 

A  decade  has  now  elapsed  since  my  distin- 
guished predecessor,  the  late  Dr.  Roliert  Kennedy 
Duncan,  founded  the  system  of  practical  co- 
operation lietween  science  and  industry,  now  in 
operation  at  the  Mellon  Institute  of  Industriat 
Research  of  the  University  of  Pittsburg.  This 
system  has  been  described  at  length  in  a  number 
of  places.§  Sullice  it  to  say  here  that  a  company, 
an  association,  or  an  individual  may  contribute  a. 
dorinjte  sum  of  money  to  the  .Mellon  In.stitute  for  a 
period  of  one  or  more  years.  This  money,  with  tlitf 
exception  of  a  small  sum  for  the  purchase,  if 
necessary,  of  very  spei  ial  apparatus,  is  used  by  ihif 
Institute  to  pay  the  salary  of  the  man  or  men  who 
work  on  a  particular  problem, the  solution  of  which  is 
of  interest  to  the  donor.  The  In.stitute  houses  the 
research,  furnishes  it  with  all  ordinary  supplies 
and  apparatus,  affords  lil^rary  and  cou.sultativir 
facilities,  gives  careful  direction  to  the  progre.s8  of 
the  work,  and  offei-s  an  atmosphere  sympathetic 
to  research.  The  res<arch  is  suiTounded  with  the 
neces.sary  secrecy,  and  any  and  all  resiUts  obtained 
during  the  course  of  the  Fellowship  belong 
exclusively  to  the  donor. 

Thirty-two  Fellowships  are  in  operation  at 
present,  and  the  growth  of  the  Mellon  Institut'' 
has  al)out  reached  the  point  where   we  shall   be 

tJ.  ind.Eng.  Chcm.,  1912,  4,  905. 

}  The  individuality  requiri:ment«  of  executives  will  not  be- 
conaidiTcd  h'.Tuin.  l'*or  a  study  of  personal  efficiency,  sec  K.  I*. 
Gowin's  "  The  Executive  and  His  Control  of  Men,"  Kew  York, 
1915,  pp.  3—95. 

i  .See  especially  Duntan,  this  J.,  1909,  28,  684  ;  Bacon  ami 
Hamor,  J.  Ind.  Kng.  Clicm.,  1915,  7,  333  and  343;  Hamor,  Sci- 
Moii..  191.'),  1,  8e  :  ami  Kdueational  Pamphlets,  So.  30,  Poard 
of  Education,  London,  1915. 
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obliged  to  decline  further  indusliial  invAstigations 
for  the  present,  since  our  laboratories  are  almost 
filled  up  to  their  capacity.  It  is  Kt-atifying  to  note 
that  at  the  Tliirtv-fourth  .\nnual  Meeting  of  the 
Society  of  Cheniical  Industry,  the  I'resident, 
Profes-sor  G.  G.  Henderson,  referred  to  Dr.  Duncan's 
scheme  a.s  "  eminently  practical,"  while  Sir  William 
Ram.say  stated  that  he  believed  it  to  be  an 
"admirable"  one.*  Certainly  the  results  (see 
accompanying  talile)  show  that  a  valual)lo  form 
of  service  to  industry  has  been  established. 

Growth    of    the   system    of    indu-slrial   research   in 
operalioH  at  ike  Mellon  Inslilule. 


.\cademlc  year. 

Number  of 
Fellowships 
in  operation. 

Amounts  subscribed 
Number  of     tor  tlH'  in:iint<-nance 
Fellows.           of  Fellowships. 

1911—1912 
1912—1913 
1913—1014 
1914-1915 

11 
16 
15 
24 

23 
30 
29 

4i 

$39,700 
53,500 
59,100 
74,350 

Several  of  the  Sfultiple  Fellowships  established 
at  the  Mellon  Institute  have  been  effectively  at 
work   since   the    foundation   of   that    institution, 


by  the  Mellon  Institvit<»,  it  has  received  proposals 
for  research  in  nearly  every  field  of  applied  science. 
If,  under  these  circumstances,  the  Institute  has  not 
acquired  something  of  the  wisdom  which  is  said 
to  arise  from  experience,  lack  of  abundance 
thereof  cannot  be  properly  assigned  as  a  reason 
for  so  obvious  a  lapse.  .Xn  adequate  account  of 
this  exl<'n.sive  ex])erienie,  which,  while  over- 
loaded with  the  nianifi'st  and  tlie  impracticable. 
Is  yet  rich  in  applical)l(!  instruction,  cannot  be 
attempted  in  an  a(ldr(!ss  of  this  nature.  However. 
it  may  be  useful  to  contemporaries  to  present 
certain  practical  re-sults  of  an  expeiience  in  the 
direction  of  industrial  researcli,  supplyinK  such 
propositions  as  have  been  ami)ly  verified. 
Oljviously,  one  is  confrontfrd  «itli  many  difficulties 
in  any  attempt  to  discuss  tlie  requirements  foi' 
running  a  research  team,  otiscrving  tlie  psychology 
of  newcomei-s,  and  eliminating  those  not  destined 
for  r&search.  I  shall,  therefore,  pay  no  especial 
attention  to  the  factors  involved  in  motivating  an 
industrial  research  group. 

Method  in  Research  Administration. 

Personal  organisation. 

Since  the  policy  which  insures  adequate  guidance 
to  a  research  organisation  must   bo  based  upon 
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while  a  large  number  of  investigations  utilising 
the  services  of  one  researcher — Individual  Fellow- 
ships— have  been  promoted  continuously  for  the 
past  three  years.  Thus,  although  thl^  must  be 
regarded  as  a  very  short  interval  in  the  career  of  an 
institution  whose  history  should  be  measured  by 
centuries,  it  has  been  long  enough  to  afford 
opportunities  for  the  development  of  ideas  and 
ideals  concerning  the  conduct  of  industrial 
research.  In  addition  to  the  necessarily  limited 
number    of    investigations    actually    undertaken 

•  This  Journal,  1915,  34,  751  and  753. 


facts,  method  in  laboratory  a^l""Pft'f *.'°?  f^^^^ 
provide  for  facilities  for  securing  detailed  mforma- 
tion  on  a  vast  field,  and  for  competent  counsel 
from  those  who  have  a  store  of  ^Pf'^\^e^^^"°^: 
ledge.  When  t he  laboratory  executive  s  w ork  has 
pa.ssed  the  one-man  stage,  a  ff'^"^""^,  .°1  '*^°"' 
comes  about  and  it  is  here  that  he  Q"  f  tfj^'^^t^  i^ 
that  he  surrounds  himself  with  >f "^^^V^*?,  «?f. 
capable  of  effective  effort- alert,  original  mvesti- 
gators  of  initiative  and  leadei-ship. 

An  organised  research  administrative  staff  should 
not   only   result   in   effective   division  of   labour, 
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1>\it  also  in  oflU-iont  oxptMidituro  of  exocutivt' 
I'uer^y.  inoiv  ortVotivc  iihins.  ami  m'Uoral  stabilisii- 
liou.  ThL-i  rail  roim-  about  if  tlu-iv  is  a  pfrvailius; 
organisation  tvpv  of  iiiiuii.  wliicli  "  is  (.oiuinou 
to  tliose  lirilUil  in  sy^tomatic  tliiukinyt  ami  loiij; 
iuuuerstHl  in  tlio  uiatt-rials  of  tlu-ii-  particular 
vtKMtiou.  Such  a  luiud  scos  detaiLi,  but  only  aji 
)>arts  of  a  \vliol«- ;  reaches  generalisations,  but  by 
the  inductive  route."* 

Tlie  activities  of  every  ivsearch  hiboratory  jrroup 
themselves  into  certain  general  classes.  Those 
of  the  Mellon  Institute  are  expressed  ftraphically 
in  Plate  1.  The  basic  reiiuiroment  of  orpmisation 
is  the  ellfctive  couibinution  of  work  and  men, 
and  this  systematic  plan  shows  how  we  have 
carried  out  one  combination. 

It  has  been  our  aim  to  dovetail  wliat  is  pood  in 
factory  research  methods  with  what  is  good  in 
\inlvejsity  methods  into  a  scheme  which  gives 
lesults  which  are  not  obtainable  by  eitlicr  method 
;donc.  For  example,  one  very  good  tiling  in 
university  practice  is  often  neglect  of  the  time 
fleeter,  and  what  is  often  bad  in  industrial  jiractice 
is  the  insistence  upon  immediate  results,  together 
with  the  more  or  less  harassing  atmosphere  of 
factory  intrigue,  interference,  and  misjudgnient. 

J'lic  iitvcaiiyatory  stajf. 

Just  as  an  individual  can  exert  only  a  very  small 
influence  except  as  a  member  of  an  organisation 
or  institution,  so  a  research  institution  never  gains 
note  or  influence  except  tlu-ougii  the  attainments 
and  achievements  of  its  inilividual  mcmlters. 
Kor  example,  the  I'esearch  department  of  a  large 
industrial  concern  Ls  great  because  it  has  investi- 
gators on  its  statl"  who  possess  great  originality  and 
ability  and  because  its  du-ector  is  wise  and  far- 
sighted.  It  Is  generally  conceded  that  the  personal 
factor  is  always  paramount  in  industrial  research, 
and  that,  as  in  every  other  organisation,  the  control 
of  men  ls  the  real  protilem  in  laborat  ory  administra- 
tion. TliLs  is  why  "  executive  ability  eonsLst^  in 
getting  the  right  men  in  the  right  places  and 
keeping  them  willingly  at  the  top  notch." 

Conditions  favourable  to  research. 

A  hrief  consideration  of  the  conditions  favour- 
able to  lioth  pure  and  industrial  research  is 
pertinent  in  connection  with  any  discussion  of 
the  personal  organisation. 

It  is  partiiularly  adverse  to  progress  to  regard 
able  investigators  as  abnormal  men  ;  for  successful 
research  demands  neitlier  any  peculiar  conformity 
nor  any  peculiar  deformity  of  mind,  but  it  requires, 
rather,  peculiar  normality  and  unusual  industry 
and  patience.  It  is  little  less  inimical  to  expect 
productive  work  fio:n  thojc  who  are  absorbingly 
preoccupied  with  other  affairs  than  research  ;  for 
fruitful  scientifh-  inquiry  entails,  in  general, 
prolonged  and  arduous,  if  not  exhausting,  labour, 
tor  which  all  of  tlie  researcher's  lime  Is  none  too 
much  (R.  S.  Woodward ).  It  is  only  to  be  expected, 
therefore,  that  those  most  likt-ly  to  produce 
important  residts  in  researih  are  those  who  liave 
(lualiflcd  for  the  rc.;pon-ibilities  thereof  by  the 
completion  and  jjublication  of  several  worthy 
investigations,  and  mIio  are  at  the  same  time 
able  to  devote  tlie  bulk  of  tlieir  energies  thereto. 
'ITie  productive  researchers  in  our  universities  are 
those  who  are  devoting  their  whole  time,  or 
practically  their  whole  t  ime,  to  inve-itigatory  work.j 
e^ Research,  and  paHicularly  industrial  research, 
Lj   increasingly    ellective    in   proportion   oa   it   Is 

•  Oowln'a  "The  Kxccudvc  ami  Ills  Control  of  Men,"  p.  79. 
See  also  BLicktoKl'ii  "  1  ii<;  Jfaii,  Tlic  Job,  The  Uohs  "  ;  and 
Miinst«il>crg's  "  I*sytliolii;;>   an^l  IiidutttrUI  Klllclcnc}." 

t  Afl  a  rule,  th*:  li"a.l  ijrofi'csors  of  chenifatry  In  th**  larger 
nnivcTgities  arc  not  giving  inf»nr  than  three  (o  five  iKHirs  of  lectureH 
•luring  the  week,  the  rc«t  of  their  time  being  devote*!  Ut  rewrareli, 
while  a  number *»(  them  h.ive  one  f>r  more  jirivatf;  researeli  HHsiMtanf  s, 
■wAldeif  the  can)ildat/.*H  for  advance  1  dcgrecH.  doing  rescareh 
vuilc. 


carefully  pUuii\ed  and  executed  in  accordance 
with  delinite  progress.  •I'iieii,  too,  notwithst.!U»d- 
ing  the  mcxst  diligent  foresight.  r«'search  is  likely 
to  expand  moi'«-  rapidly  and  lu'iK'e  to  demand  a 
more  rapid  increase  of  resources  than  many  other 
realms  of  endeavour  ;  the  un>'xpocte<l  develop- 
ments of  research  jue  frequently  moiv  important 
than  its  anticipated  n-sults,  ;md  new  linos  of 
investigation  sometimes  become  more  exigent 
than  those  carefully  pi-earranged  for  pursuit.  This 
has  been  the  experience  of  every  research  institu- 
tion. 

Research  should  never  be  allowed  to  fall  into 
the  rut  of  pix>saic  routine.  The  jiei'sonnel  of  the 
investigatory  stall"  should  be  maintained  at  the 
very  highest  stiindard  and  all  ailminlstrative 
plans  should  bo  carried  out  with  enthusiasm  and 
earnestness. 

In  the  research  laboratories  of  manufactui'ing 
plants  the  personal  cooperation  of  the  reswvrch 
staff  with  the  members  of  other  branches  of  the 
organisation  always  proves  an  important  aid  in 
maintaining  interest  in  tlie  work  and  is,  in  addition, 
mutually  educating.*  In  particidar,  the  roseai'ch 
department  should  have  an  esprit  de  corps  that 
keeps  tilings  moving  and  should  lead  the  way  so 
strikingly  as  to  be  apparent  to  all  other  depart- 
ments of  the  corporation.  In  consequence, 
mediocrity  shoidd  never  be  tolerated.  It  should 
be  borne  in  mind,  however,  that  the  research  man 
can  only  accomplish  efficient  work  when  he  is  free 
from  restraint  and  petty  annoyanc&s. 

The  success  which  has  attended  our  work  at  the 
Mellon  Institute  Ls  to  be  attributed  lai'gely  to  the 
realis.ation  for  the  Fellows  of  the  fullest  liberty 
compatible  with  order,  the  most  thorough  equality 
consistent  with  progress,  and  the  completest 
fraternal  spirit  possible.  The  most  import-ant 
matter  in  connection  with  Industrial  Fellowships 
is  the  spirit  in  which  the  research  work  is  con- 
ducted. The  introduction  of  the  factory  spirit 
into  industrial  research  would  be  fatal  and  would 
be  contrary  to  everything  that  the  university 
stands  for,  to  say  nothing  of  the  efficiency  o!  the 
work. 

The  original  spirit  given  to  the  Fellows  by  Dr. 
Duncan  was  expressed  by  him  in  these  words  : 
"  To  know,  is  to  work  and  to  do  ;  and  a  new  thing 
done  Is  forever  a  rung  in  the  ladder  by  which  man 
climbs — necessary  and  good  for  all  generations, 
until  the  summit  is  attained  and  the  ladder  can  be 
cast  aside."  These  ideals  are  kept  before  the 
Fellows  and  are  cherished  ))y  us  all. 

Co-operation  in  research. 

Co-operation  is  always  contributory  to  success 
in  a  research  laboratory,  and,  other  conditions 
being  equal,  the  valuable  men  are  the  ones  who 
can  and  will  co-operate  with  one  another.  As  in 
business,  men  succeed  only  as  they  utilise  the  ideas 
and  services  of  other  men.  It  follows,  therefore, 
that  the  strength  of  an  investigatory  staff,  properly 
operated,  should  increase  exponentially  with  its 
numbers,  and  that  a  fraternal  spirit  will  play  an 
important  roh-  in  the  productiveness  of  any 
research  department. 

At  the  Mellon  Institute,  everv  Fellow  is  expected 
to  give  imdi\id(;d  effort  to  Ills  work,  but  the 
knowledge  gained  by  one  Fellow  along  one  line  is 
available  to  another  investigator  working  along  a 
similar  line,  providing  such  co-operation  I'iolales 
no  trust. 


*  In  several  of  our  largest  corporations,  liic  pliint  superintendents 
make  mimthly  reports  to  the  research  department,  including  all 
ideas  of  their  own  or  ttf  their  assistant.'^  which  may  in  any  way 
warrant  inve^ti^^ation.  Then,  too,  the  salesmen  report  regularly 
to  tlic  rcs'areh  department  regarding  the  various  way.s  in  whicii 
the  company's  prodiietti  are  used  and  whist  substitut<--(  are  ujwd 
for  the  company's  products.  Such  plans  stimulate  closer  thought 
and  observation. 
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QiMlificoiions  for    i>tiJu«frltiJ    rfsrarrh. 

Rcscarcli  lea<ling  to  the  disoovory  of  new  ideas 
requires  not  only  intellect  and  training,  but  also 
iniliative  or  goiiius  ;  it  can  come  only  fivm  an 
individual  who  possesses  unusual  intuition  and 
insight.  It  is  only  to  be  oxpecttnl,  therefoie,  that 
there  is  a  scarcity  of  men  giftetl  with  the  genius  for 
industrial  research,  and  that  it  rcqiiires  much 
experience  in  selecting  suitable  nicn  and  in  training 
them  to  the  desirable  degi'ee  of  efficiency,  after 
having  determined  the  partii'ular  qualities  required. 

Important  q\ialiflcations  in  industrial  research 
are  the  following  : — 


Scholai'ship. 


Poise. 


Adequate  training      ") 
Scientific  ax-umen.^     J 
Active  optimism. - 
Intellectual  honesty, 
Un.selfishness.' 
Tact.  ' 

Creative  power.* 
Exactitude.* 
Inti-ei)idity.* 

Some  directors  of  research  place  active  optimism 
above  scholarship,  for  they  maintain  that,  without 
it,  little  that  is  novel  will  be  accomplished  except 
by  accident.  One  is  more  likely  to  grant  that 
knowleilge  may  sometimes  be  a  detriment  to  a  re- 
seaivher  imbued  merely  with  a  need  of  solving  new- 
problems.  However,  the  determinable  nature  of 
scholai-sliip  induces  its  pi-imary  consideration  in 
this  placi'.  It  is  scarcely  necessary  to  mention 
that  in  no  other  human  endeavour  do  the  personal 
tiait«  protrude  so  much  as  in  concerted  research  ; 
but  the  successful  administration  of  research  always 
presupposes  the  utmost  faith  in  human  nature,  and 
it  frequently  requires  some  time  for  a  display  of  j 
optimism,  poise,  or  fair-play  to  become  evident  , 
among  qualified  researchci's.  especially  when  they  ' 
are   engaged  on   separate   problems.  ; 

The  important  requisites  for  industrial  research  ; 
ai"e  often  unconsidered  by  manufactirrers,  who,  in 
endeavouring  to  select  a  research  chemist,  are  I 
likely  to  regard  every  chemist  as  a  qualified 
scientific  scout.  The  supply  of  nien  capable  of 
working  at  high  efficiency  as  investigators,  is 
well  below  the  demand  ;  and  chemists  having  the 
requisites  and  spirit  of  the  researcher  are  indeed 
difficult  to  find  l>y  ones  experienced  in  the  direction 
ot  i-eseairh.  All  research  professors  know  that  the 
finding  of  a  skilled  private  assistant — one  who 
possesses  not  only  originality,  but  also  sound 
judgment  and  intellectual  honesty — is  not  easy, 
becavise  it  frequently  involves  the  gift  of  prophecy 
on  the  part  of  the  searcher.*  It  has  been  truly 
said  that  the  "  seeds  of  great  discoveries  ai-e 
constantly  floating  around  us,  but  they  only 
take  root  in  minds  well  pi-epared  to  receive  them." 

On  account  of  the  extraordinai'y  importance  of 
new  ideas,  particular  emphasis  should  always  be 
laid  upon  finding  and  suppcrting  brilliant 
researchers.  .Such  individuals  can  best  be  found  in 
the  univei'sities.  The  function  of  the  university  is  to 
work  with  the  beneficent  idea  of  increasing  the  sum 
of  hvuuan  knowledge,  and  among  its  most  valualile 
products  are  those  who  viiil  work  for  the  exercise  of 

•  Especially  tolcDt  for  observation  .ind  the  gift  of  deducing 
K>unrt  conclii>ions  from  worlj.  Such  Iceenness  is  characteristic 
of  "  b.>m  rliemists "  and  j^ientists  in  general. 

•  This  includes  hopeful  pertinacity,  enthusiasm,  confidence,  and 
self-reliance. 

•  .Active  optimism  and  co-operation  among  qualifled  researchers 
constitute  the  basis  of  .success  in  systematic  research.  Researchers 
who  are  actively  optimistic  are  invariably  men  of  svmpathy 
and  hence  loyalty. 

•This  consists  largely  of  inspiration,  ingenuity,  and  insight. 
A  qoalilied  researcher  who  possesses  initiative  is  usually  a  creator. 

» Sound  judgment,  thoroughness,  and  care  ;  accuracy  in  ex- 
perimentation and  knowledge. 

•  This  is  of  especial  value  during  the  industrial  development 
of  the  results  of  research. 

•See  Uiscus.sion  in  Science,  n.s.,  1015.  41,  319. 


the  investigative  instinct  and  the  pleasure  of  over- 
coming diliiculties. 

Dr.  Duncan  once  said  :  "  That  '  good  men  '  are 
scarce  is,  of  course,  a  truism  ;  but  it  is  terribh 
apposite  in  these  days.  The  modern  manufacturer 
advise<lly  economises  in  everything  but  salarie>. 
and  the  very  considerable  salaries  paid  to  gooil 
men  are  ample  evidence  of  their  rarity.  Now,  tli'' 
purlieus  of  adolescent  '  good  men  '  are  the  labora- 
tories of  the  tiniversity.  Thei-o  it  is  that  men  ai  • 
'  tried  out..' and  there  it  is.  too,  that  men  are  known 
better  than  they  know  thein.selves." 

I  have  been  frequently  consulted  by  manufac- 
turers regarding  the  training  of  industrial  researcli 
chemists.  Jly  opinion  is  tliat  any  specialis.ation 
in  technology  should  be  post-graduate  work  for 
those  students  who  have  received  not  only  a 
thorough  scientific  training,  but  also  courses  of 
instruction  in  general  industrial  chemistry  am! 
in  the  design,  erection,  and  equiijment  of  industrial 
plants.  The  new  home  of  the  Jlellon  Instituti- 
affords  ample  accommodation  for  a  graduate- 
School  of  .Specific  Industries  ;  and  I  predict  that 
this  idea  of  a  suitable  com'se  of  training  for  those 
who  intend  to  devote  themselves  to  technology, 
will  eventually  meet  with  the  approval  of  educators 
as  well  as  industrialists.  In  fact,  this  educational 
innovation,  in  operation  only  since  the  dedication 
of  the  permanent  building  of  the  Mellon  In.stituto. 
has  so  favourably  impres.sed  certain  manufacturer.-^ 
that  they  have  made  arrangements  for  training  a 
number  of  young  chemists  to  become  experts  in 
specific  branches  of  technology.*  It  is  clear  that 
the  plan  of  a  graduate  school  of  specific  industrie,s 
obviates  the  dangers  incidental  to  early  specialisa- 
tion during  the  period  ot  training,  and  that  it  thus 
overcomes  one  of  the  principal  difficulties  of  the 
past.  It  can  only  result  in  a  more  satisfactory 
correlation  of  the  work  of  the  chemist  and  engineer 
in  industry,  and,  by  providing  a  sounder  profes- 
sional training,  render  the  university  of  greater 
service   to   industry. 

The  nuitier  of  remuneration. 

No  matter  how  devoted  one  is  to  research, 
material  considerations  will  enter.  Generally 
speaking,  three  plans  for  remunerating  men 
engaged  in  research  are  in  operation  in  industrial 
laboratories.  In  one  of  these  the  researchers 
receive  a  straight  salary  ;  according  to  another, 
if  the  investigators  succeed  in  a  practical  way,  they 
receive,  tlirough  a  bonus,  a  substantial  reward  : 
and  finally  there  is  a  system  of  remuneratiou 
based  upon  a  combination  of  these  two  plans. 

When  the  remuneration  is  by  fixed  salary,  there 
is  a  tendency  for  research  work  to  become  per- 
fvmctory.  On  the  other  hand,  with  the  bonus 
system,' a  criticism  is  that  a  researcher  is  likely  to 
think  how  nmch  he  can  get  out  ot  the  work.  It 
has  been  our  experience  at  the  Mellon  Institute 
that  a  combination  system  increases  the  interest 
of  the  investigatorj-  staff  in  the  work  which  is  to 
lie  done.  A  financially  contented  researcher  will 
alwavs  think  less  about  his  rights  and  more  about 
his  "duties.  A  satisfactory  remuneration  has 
much  to  do  with  the  maintenance  ot  hopeful 
pertinacity,  while  the  incentive  of  a  bonus  exerts 
a  pronounced  influence  on  the  development  of  a 
desirable  poise  among  the  men  engaged  in  research. 

Each  Fellow  of  the  Jlellon  Institute  has  the 
benefit  of  the  institution's  very  excellent  apparatus, 
chemical  and  library  equipment — facilities  which 
are  so  essential  in  modern  research  ;  and  because 
of  these  opportunities  and  that  of  being  able  to 
pm-sue  post-graduate  work,  it  has  been  demon- 


•  For  a  full  explanation  of  the  purpose  of  the  School  of  Specific 
Industries  of  the  University  of  Pitt.^burgh  see  Bacon.  J.  Fra^in 
Inst ,  November,  1914,  624  :  and  J.  lud.  Eag.  Chem.,  1015,  1. 
So.  i,  346. 
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str&t«d  that  a  higher  type  of  young  research 
chemist  cau  bo  obtained  by  the  Institute  for  a 
certain  ri-muuenitiou  than  can  be  generally 
secured  l>y  luanufactui-ei-s.*  Then,  too.  if  the 
Fellows  su'ccetnl  in  a  practical  way,  they  receive, 
in  atldition  to  their  bonus,  often  the  opportunity 
to  become  permanently  coiuiected  with  the 
»-ompany  concerneil  in  the  aiiiveujent.  It  is 
the  purfHise  of  an  Industrial  Fellowship  to  afford 
a  youns  man  "  every  incentive  to  lay  his  hands 
on'  the  vast  body  of  correlated  knowU'dge  calleil 
."v-ience  and  t<.>  make  it  subserve  the  practical  needs 
of  the  human  race." 

Acconling  to  our  experience,  $1500  a  year  will 
obtain  the  ser\-ices  i>f  a  brilliant  young  graduate, 
splendidly  equipped,  in  so  far  as  his  age  and 
experience  will  allow.  However,  it  requires  at 
least  $1800  to  olitain  the  most  desirable  research 
quality — a  man  who  has  not  only  a  comprehensive 
chemical  training,  liut  who  has  a  i-eputation  for 
successful  research  ability.  He  is  not  unlikely 
to  be,  say.  25  to  30  years  of  age  and  usually 
possesses  his  gnuluate  degree,  with  high  honours. 
While  the  young  graduate  of  23  may  sometimes 
do  just  as  well  as  the  Ph.D.  of  28,  this  cannot  be 
predicted,  and,  naturally,  the  chances  are  in  favour 
of  the  man  of  greater  experience  and  training 
who  is  not  too  old.t  The  matter  of  salary  remuner- 
ation is  always  left  to  decision  after  a  full  know- 
ledge is  had  of  the  nature  of  the  problems  con- 
cerned. It  may  be  noted  here  that  no  man  is 
chosen  for  any  Fellowship  without  a  personal 
meeting  and  studying  of  the  candidate  by  the 
administration  and,  as  well,  generally,  by  the 
donors,  if  such  is  deemed  advisable. 

J'romoiions. 

In  general,  it  may  be  said  that  no  system  of 
routine  promotions  is  in  operation  in  the  important 
institutions  and  lalwratories  of  industrial  re- 
search ;  the  work  is  generally  so  much  specialised 
that  appointments  and  promotions  are  considered 
in  each  case  without  reference  to  others.  Good 
research  men  should  not  be  spoiled  by  promo- 
tions to  official  positions  in  which  their  energies 
become  dissipated  in  a  mass  of  official  detail  instead 
of  concentrated  upon  some  problem  for  solution. 
Furthermore,  the  bid  for  popularity  shoidd  never 
be  permitted  to  carry  a  research  man  so  far  away 
from  his  work  that  no  time  at  all  remains  for 
research. 

Objective  organisuiion. 

Mention  has  been  made  of  the  Fellowships  of  the 
-Mellon  Institute,  each  of  which  is  the  subject  of  a 
definite  agreement  between  the  donor  thereof — 
the  individual,  association,  or  company  concerned — 
and  the  Institute.  An  Individual  Fellowship 
utilises  the  services  of  one  man,  directly  responsible 
to  the  administration  ;  while  a  Multiple  Fellowship 
lias  the  intensive  services  of  several  men  under  the 
tlirection  of  a  Senior  F«!llow,  who,  in  turn,  is 
directly  responsible  to  and  under  the  adminis-tra- 
tion.  The  responsibility  of  the  entire  investi- 
gatory staff  is  shown  in  the  graphic  presentment 
of  the  organisation  in  Plate  1. 

The  larger  Multiple  Fellowships  are  so  well 
established  and  so  distinctive  in  their  several 
fields  of  inquiry  that  they  are  not  uncommonly 

*  For  a  dlscttAsion  of  thU,  see  itacon,  Scicnco,  n.8.,  1914,  40, 
880. 

t  In  this  connection,  I  I>ob  to  remind  you  tliat.  cxeludine 
Srenliifles,  m'-n  arc  wt  coii.stitut4,*UI  m**ntally  that  while  ample  promises 
raty  be  given  at  tlic  a^e  of,  say,  .'to,  full  development  )•<  not  usually 
attained  Ix-fore  the  aee  of  40.  aini  in  tiomc  ci^-tes  even  later.  li. 
therefore,  a  re-»eareh  I.iNoratory  Btait  is  recruited  at,  t^ay,  Hit. 
and  is  develo|KMl  under  the  innuence  of  rcHeareli  rr-(|uirenieiii«, 
tliere  will  obtain  throuKluHit  the  orsanisation  an  iritereiiange  or 
thought  and  outlf»<»k  contributing  t'»  the  iiighcKt  degree  of  research 
development  alone  tfie  linen  ftf  iiidivirliuii  t':infKTamcnt.  Such 
an  arrangement  U  ideal  where  postiijie. 


regarded  as  independent  i>rganisations.  and  several 
of  tltem  have,  in  fact,  been  mistaken  for  the 
.Alellon  Institute  as  a  whole.  These  misappre- 
iiensions  are  the  result  of  the  existing  favourable 
relations  of  the  Fellow.ships  to  one  another  and  to 
the  Institute  as  a  whole,  which,  when  the  donors 
so  desire,  secure  to  them  a  degree  of  autonomy 
which  coidd  hardl\'  be  surpassed  under  other 
conditions.  The  liberties  of  action,  thus  designedly 
and  freely  conceded  in  some  cases,  imply  corre 
sponding  responsibilities,  not  only  in  Feilowshi)> 
administration,  but  also  in  Fellowship  exposition 
(reiwrts.  monographs,  and  papers).  However, 
every  Fellowship  is  a  case  of  high  trust,  and 
knowledge  concerning  its  progress  and  subject 
matter  is  always  strictly  witldield.  in  accordanci' 
wilh  the  terms  of  the  agreement.*  Unless  the 
donor  desires  it  to  be  otherwise,  the  only  parties 
in  possession  i>f  the  knowledge  of  the  work  are, 
i>esides  himself,  the  Director,  the  Assistant 
Director  in  charge,  and  the  holder  of  the  Fellowship 
concerned.  Sloreover,  the  utmost  discretion  is 
exercised  in  the  busiiiess  of  obtaining  information, 
etc.,  from  the  authorities  in  the  various  fields  ;  for, 
wherever  possible,  the  Mellon  Institute  secures, 
through  proper  connections,  systematic  prompt 
advices  of  all  improvements  in  American  and 
Kuropean  practice  that  are  of  value  to  the  donors  of 
Fellowslxips. 

In  almost  all  researches,  it  is  our  custom  to  place 
the  man  chosen  in  the  factory  of  the  corporation 
concerned  until  he  is  in  full  possession  of  the  actual 
status  of  the  work  in  that  corporation  and  the 
precise  nature  of  the  problem  which  he  is  expected 
to  solve.  He  is  made  responsible  for  the  invest- 
igation, but  he  consults  right  along  with  the  ad- 
ministration and  with  other  Fellows  whose  know- 
ledge or  skill  may  be  helpful.  Reports  on  progress 
made  and  difficulties  encountered  are  submitted 
weekly  from  each  Fellowship,  and  these  are  con- 
sidered by  the  administration  so  that  it  cait  advise 
when    necessary. 

Bibliographic  department. 

It  is  now  a  usual  practice  in  a  number  of  our 
larger  research  laboratories  to  have  one  competent 
man.  with  assistants  it  necessary,  in  charge  of 
bibliographic  work  which  includes  : 

(1)  Systematic  abstracting  from  the  principal 
foreign  and  American  journals  and  patents  on  all 
subjects  of  interest.  Copies  of  these  abstracts 
go  weekly  to  all  who  can  use  them,  with  instructions 
to  study  them  carefully  and  immediately  to 
advise  the  department  of  any  subjects  that  seem  to 
%varrant  investigation. 

(2)  Thorough  abstracting  from  the  literature  in 
the  case  of  new  work  undei^aken,  thus  becoming 
familiar  with  all  that  has  been  pubUshed  relating 
to  the  subject.  Repetition  of  the  work  of  others 
is  thus  saved,  valuable  suggestions  received,  and 
general  knowledge  of  the  subject  enlarged. 

(3)  .Systematic  information  is  constantly  and 
promptly  obtained  of  all  records  of  imports  and 
exports  and  duties  on  all  finished  products  and  raw 
materials  that  interest  the  corporation  in  con- 
nection with  its  current  business  or  as  suggesting 
new  articles  of  manufacture. 

(4)  Pamphlets  describing  machinery,  structural 
material,  etc.,  are  often  many  years  in  advance  of 
books  upon  identical  subjects.  A  pamphlet 
library  is  therefore  maintained  in  co-operation  with 
the  engineering  department. 

This  plan  is  ideal  wherever  conditions  permit, 
particvilarly  in  research  departments  of  corpora- 
t  ions  ;  but  it  is  lacking  in  effectiveness  and  is 
really  impracticable  in  research  institutions  main- 
taining investigations  in  a  large  variety    of  fields. 


*  On  the  form  of  agreement  UBcd  by  the  Helton  Institute,  see 
J.  Ind.  ling.  Chcm.,  1015,  7,  Ko.  4,  344. 
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The  practice  at  the  Mellon  Institute  is  essentially 
as  follows  : — After  consulting  with  the  adminis- 
tration ami,  if  necessary,  tlie  editorial  department, 
rcsrardiiig  a  course  of  pi'ocedure.  each  Fellow 
attends  personalis  to  all  bibliographic  work  relating 
to  the  problem  he  has  under  investigation.  In 
every  case,  the  work  itemised  (1),  (2).  and  (3)  above 
is  carried  out  by  the  men  on  tlie  Fellowships  ;  but 
pamphlets  and  trade  catalogues*  of  interest  to  the 
Fellows  are  secured  and  tiled  by  the  librarian, 
who  is  responsible  to  the  Director. 

Eqtcipment. 
In  its  equipment  the  Jlellon  Institute  is  some- 
what ditTerent  from  the  usual  research  laboratory. 
As  a  new  process  is  but  Iiarely  started  towards 
eonunercial  reality  when  it  has  passed  the  test- 
tube  st-age,  the  Institute  has  been  very  weU 
equipped  with  \uiit  apparatus  for  conducting 
themical  operations  on  a  large  scale  ;  and  in  a 
bl-oad  sense  the  e((uipinent  of  the  Institute  may  be 
said  to  include  the  factories  of  the  corporations 
which  are  using  its  facilities.  The  usual  history 
of  a  new  process  as  worked  out  in  the  Institute  is 
.somewhat  as  follows.  The  researcher  conceives 
and  works  out  this  process  at  first  with  the  usual 
apparatus  of  the  scientific  laboratory  and  by  the 
same  methods  which  are  used  in  research  in  pure 
science,  all  the  conditions  affecting  the  reaction 
involved  being  determined  with  even  more  care 
and  accm-acy  than  is  often  necessai'y  in  a  purely 
scientific  investigation.  The  nest  stage  is  to 
perform  the  same  reiKtions.  stiU  on  a  very  small 
scale,  but  in  apparatus  which  is  constructed  of 
materials  which  are  available  for  larger  scale  work. 
To  this  end,  the  Institute  is  well  equipped  with  the 
usual  standard  lai-ge-scale  apparatus  for  heating, 
distilling,  drying,  etc.,  and  has,  in  addition, 
an  excellent  workshop  with  several  trained 
mechanicians  who  build  special  small  plants. 
-Vfter  the  difficulties  of  materials  and  of  con- 
struction are  solved,  the  next  stage  is  either  one 
of  two  things:  (1)  Tlie  equipment  of  the  com- 
pany's factory  may  be  such  as  to  permit  a  trial 
•of  the  new  process  directly  in  the  factory — and 
it  has  been  found  that  American  manufactiu-ers 
are  very  willing  to  have  such  trials  made  when 
\he  previous  work  has  been  of  such  a  character 
as  to  indicate  a  reasonable  chance  of  success  ; 
(2)  or,  in  case  the  process  demands  apparatus  of 
a  new  type,  which  is  not  available  in  the  factory, 
a  unit  plant  is  built.  This  plant  is  of  such  a  size 
and  is  built  in  such  a  way  that  when  it  is  riuining 
smoothly  the  manufactiu'er  wUl  feel  justified  in 
taking  over  its  plan  and  spending  such  money 
as  will  be  necessary  to  put  in  a  very  much  larger 
\mit  or,  it  may  be,  several  units. 

The  companies  which  wei-e  using  the  Institute 
during  1913 — lOl-t  spent  approximately  $55,000 
in  building  small  unit  plants  to  develop  the 
processes'  which  were  worked  out  in  the  laboratory. 
This  did  not  include  many  processes  which  were 
adapted  to  the  factory  equipment  already  on 
hand.  In  no  case  was  any  of  this  money  for  plants 
provided  for  in  the  original  foundation  of  the 
Fellowship,  but  in  every  case,  after  conference, 
the  company  felt  that  the  progress  of  the  work 
and  the  results  obtained  appeared  promising 
enough  to  justify  them  in  the  expenditure  of  this 
money  for  further  development.  In  the  case  of  a 
number  of  these  small  plants  in  which  processes 
liave  been  developed,  and  where  the  processes 
have  now  gone  into  the  commercial  scale  of 
■operation,  the  plants  are  still  avaUable,  being 
located  in  smaU,  temporary  buildings  aroimd  the 
Institute  ;  and  such  imit  plants  can  often  be 
adapted  to  the  study  of  other  new  processes.     The 

•  At  present,  the  catalogues  oi  475  ditferent  maniifarturing 
firms  are  on  file.  For  h  descri|)tion  of  the  Mellon  Institute  library, 
see  J.  lud.  Eng.  Chem..  I'-Uj.  7,  333. 


Institute  is  thus  gradually  acquiring  what  might 
be  called  a  "  large-scale  equipment  "  that  is 
undoubtedly   unique  in  American  laboratories. 

General  adnihiislralire  atid  fitiaticial  conduct. 
Financial  affairs.  The  financial  affairs  of  the 
Mellon  Institute  are  in  charge  of  one  of  the  assistant 
directors,  who  exercises  general  supervision  over 
the  endowTuent  funds  (general,  permanent  equip- 
ment, and  libiary  funds)  ancf  the  Fellowship 
fimds.  The  Fellow.ship  funds  cover  expenditures 
for  salaries  of  the  investigators  and  the  purchase 
of  special  apparatus.  Individual  booklets  are 
kept  for  the  accounts  of  each  Fellowship.  General, 
permanent  equipment,  and  library  chai'ges  are 
entered  in  separate  ledgers.  All  payments  are 
made  by  the  trefusiu'er  of  the  Institute  and  the 
vouchers  are  retained  by  him. 

Supplies.  One  assistant  director  exercises 
superintendence  over  the  maintenance  of  supplies 
and  equipment.  The  main  store-room  is  in 
charge  of  a  curator  of  supplies,  directly  responsible 
to  this  assistant  director  :  and  the  sole  duty  of 
this  ciu-ator  Ls  to  tend  the  stock  of  chemicals 
and  apparatus  and  to  order  materials  required  by 
the  Fellows.  Quotations  on  supplies  are  secured 
bv  the  Fellows,  who  make  all  orders  through  the 
Office  of  the  Institute.  Orders  are  made  on 
printed  forms  in  duplicate  ;  one  fonn  is  sent  to  the 
company  from  wliich  goods  are  to  be  ordered, 
while  tlie  duphcate  is  held  in  the  Office  and  is 
bound  permanently,  in  numerical  order,  in  a 
loose-leaf  system  in  charge  of  the  curator  of 
supphes.*  TThe  fund  to  which  the  order  is  to  be 
charged,  is  indicated  on  each  form.  When  an  order 
is  charged  to  a  Fellowship  fund,  an  additional 
carbon  copv  of  the  duplicate  order  is  made  by 
the  Office  aiid  added  to  that  Fellowship's  booklet. 
All  Fellowship  booklets  are  balanced  once  a 
month,  but  at  any  time  any  Fellow  may  ascertain 
the  exact  status  of  his  apparatus  fund. 

Reports.  Weekly  reports  are  received  from 
each  Industrial  Fellowship  in  operation  at  the 
Mellon  Institute.  These  weekly  reports  are  fUed 
chronologicallv.  the  reports  of  each  Fellowship 
being  put  together  according  to  a  loose-leaf  binding 
system  ;  at  the  conclusion  of  every  Fellowship, 
the  reports,  special  and  weekly,  are  bound  per- 
manentlv  bv  the  Mellon  Institnte  Office.  In  the 
case  of  the  Multiple  Fellowships,  it  is  the  general 
custom  for  the  Senior  Fellow  to  incorporate  the 
work  of  all  the  Fellows  under  his  direction  in  his 
weekly  report  :  that  is.  the  Fellows  report  to  him 
and  lie  reports  to  the  Institute.  From  tune  to 
time,  special  reports  are  made  to  the  donors 
of  Fellowships  ;  these  reports  are  filed  in  the  same 
binder  as  the  weekly  reports,  but  are  separate 
from  them.  At  the  conclusion  of  each  Fellowship, 
a  monograph  of  the  work  is  prepared  :  with  the 
consent  of  the  donor,  this  may  be  published  three 
vears  after  the  expiration  of  the  Fellowship. 
"  Correspondence  filinq  si/stem.  Correspondence  m 
the  Mellon  Institute  divides  itself  naturally  mto 
five  classes  (see  Plate  II.)  ;  namely.  Internal 
Relations  Files  (called  Division  II.),  Fellows 
!  Specific  Infonnation  Files  (called  Division  III.), 
■  Supphes  Files,  Applicant  Files,  and  Extraneous 
Files  (called  Division  I.). 

Division    II.     These    files    include    aU    corres- 
pondence with  the  donors  of  Fellowships  and  the 
FeUows'  personal  correspondence  with  the  adminis- 
i   trative   officei-s   of    the    Institute   and   with    each 
other.     Tliis   Division  represents   inside   relations. 
'   The   name   and   addi-ess   of   the   founder   of   each 
'    FeUowship— firm  or  individual— are  hsted  in  the 
1    Institute's     card-files     "  General     Xame     Index 

and  "  General  Subject  Index."     For  this  Division 
I   there  is  also  a  separate  information  card-mdex. 

•  The  Curator  of  supplies  also  keeps  a  record  of  all  orders  in 
i  an  alDhabet"al  card  index.  These  cards  givethe  order  numbers* , 
I    tl"edaterol  tie  orders,  and  the  amounts  of  the  expenditures. 
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Division  III.  These  fllos  inchidi>  all  incoming 
and  outgoim:  corivspondence  writtiMi  for  tin- 
;^pecific  purpose  of  obtaiuinj;  special  infornMtion 
to  fonvaixl  the  roseaivhos  of  the  dilTorent  Follows. 
These  letters  are  in  most  cases  written  and  received 
by  the  Fellows  themselves — sometimes,  however, 
by  the  administration  for  the  Fellows  ;  in  either 
•  ase,  the  cortvsp<«ndenoe  is  liled  in  Pivision  HI. 
This  Division  represent^s  Fellows'  special  outside 
relations.  As  a  general  nile,  there  is  no  cai-d- 
indexing  of  Division  III.,  as  it  is  considere<l  a 
private  file,  each  Fellow  havins  his  own  folders 
for  his  own  research  inieries.  Any  letter,  however, 
in  Division  111.  may  be  caiil-indexe<l.  if  considei'ed 
desiralile,  and  the  card  liled  in  "  General  Name 
Index  "  or  •'  General  Subject  Index." 


over  the  world — from  chemists  making  new  dis- 
coverii>s,  cranks  with  strange  plans,  mining 
interests,  etc.,  univoi-sities  desii-ons  of  nnderstivnd- 
inp  the  Robert  Kennedy  Duncan  system,  associa- 

!  tions  making  appointments  for  addresses  and  visits, 
et«\,  newspapers  requesting  dntn  for  articles, 
individuals  asking  aid.  etc.  This  correspondence 
is  listed  in  the  Institute's  "  General  Name  Index  " 

;  anil  "  General  Subject  Index."     AU  letters  of  this- 

1  division  are  card-indexed. 


General  Card-Imlejces.* 
General  \ame  Indv.r.     The  General  Name  Index 
servfts  the  purpose  of  listing  alphabetically  corre- 
spondents act'ordiug  to  name  and  pointing  out  in 
1  which  division  the  correspondence  may  be  found. 


cc^RrsPO^'vor^cr  fil/ng  system  cr  r„'s  mellc^  /.vsr/rurt. 


Supplies  files.  These  files  include  all  incoming 
and  outgoing  correspondence  dealing  with  the 
subject  of  supplies  and  apparatus  for  the  Institute 
and  for  the  various  Fellowships.  Address  cards 
for  the  different  firms  are  filed  in  the  Institute's 
"  General  Name  Index."  The  abstract  of  any 
letter  properly  belonging  to  this  Division  may  be 
recorded  in  "General  Subject  Index"  (see  below), 
but  this  is  done  verj-  rarely.  The  curator  of  supplies 
lists  the  app.iratus  purchased,  separately. 

Applicant  film.  These  flies  include  all  incoming 
and  outgoing  correspondence  with  applicants  for 

f>ositions  as  fellows  in  the  Institute,  together  with 
etters  of  recommendation  from  their  jirofessors, 
emploj'ers,  etc.  Any  name,  if  desired,  may  be 
indexed  in  the  Institute's  "  General  Name  Index  " 
or  "  General  Subject  Index."  For  this  I>i%'ision 
there  is  kept  a  .separate  chronological  card -index. 
Division  I.  Tliese  fdes  include  all  miscellaneous 
letters  of  general  inquiry  and  information  having 
nothing  to  do  with  the  actual  and  practical 
furthering  of  the  work  of  the  Institute's  Fellow- 
ships. The.se  letters  are  usually  addiessud  to 
the  administrative  ofTicers  of  the  Int«ituto  and  con- 
cern  any   general   subject.     They   come   from   all 


/  fxfraneous 

f//es 

evame  andSud/ecri 


M    /nferna/ 
Re /of I  on  Fi/es 
CVame  and  Sub  I  ec  r) 


M.Ee//otvs  Spec/Oc 
/nhrmafion  Er/es 

Cfifiorta/C/ass/ficattCt: 


/ndex  of 
fippliconts 
Optional  Class  ,fi  c  of /oil 


Index  of 
Supp/ies 

Optional  Class  i' I  caf.  on  A 


The  contents  of  the  divisions  themselves  are 
arranged  alphabetically,  with  the  exception  of 
Division  I.,  which  is  in  numerical  order.  In  thLs 
General  Name  Index  are  filed  cards  listing  all 
letters  in  Division  I.,  certain  correspondcuce  in 
Division  II.  and  selected  letters  from  Division  III., 
Applicant  Files,  and  Supplies  Fil&s,  together  with 
any  namtj  or  address  which  it  may  be  deemed 
dasirable  to  remember,  regardless  of  wliether  there 
Is  any  correspondence  in  connection  therewith — 
for  instance,  names  of  prominent  scientista, 
noted  men,  etc. 

General  Subject  Index.  Tlic  General  Subject 
Index  serves  the  following  purposes  :  (a)  As  « 
letter  fituler.  The  name  of  the  writer  of  certain 
lettei-s  may  be  forgotten  and  only  the  general 
contents  of  the  correspoudence  remembered.  Tliis 
card-index  lists  alphabetically,  according  to  certain 
arbitrary  rules,  all  such  correspondence  according 
to  subject.  It  serves  to  recall  nam&s  of  corre- 
spondents ;  it  does  not  point  out  where  the  corre- 
spondence may  be  found,  but  indicates,  througli 
brief  extracts  of  the  subject  discussed,  the  names 

•  Xoe  l'li>t«  II. 
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of  the  writers  and  is  t>hus,  when  necessary,  a  guide 
to  the  General  Name  Index.  (6)  ^s  a  fad  recorder. 
The  contents  of  lett-ers  coming  in  from  the  world 
at  large  are  generally  of  gi-eat  intei-est  and  utility. 
StKu^o  facts  and  useful  references  arc  daily 
brought  to  our  notice  by  investigators  and  ob- 
servers. These  facts  and  references,  coming  in 
constantly,  accumulate  and  might  lie  forgotten. 
The  General  Subject  Index,  therefore,  chronicles 
alphabetically  the  contents  of  lett^^rs  which  are 
worthy  of  note.  Care  is  always  taken  in  abstract- 
ing, as  only  general  information  Is  recorded,  and 
never  any  inside  Fellowship  facts  or  details  of 
processes.  The  subject  cards,  dated,  are  loft  intaet 
in  the  files  ;  they  represent  the  facts  as  they  were 
at  the  time  the  letters  were  written  ;  and  no 
alterations  arc  made  (change.s  of  addresses,  etc., 
which  changes  ai-e  made  onli/  on  the  cards  of 
General  Name  Index).  In  thus  General  Subject 
Index  are  fUed  cai-ds  listing  :  the  facts  abstracted 
from  the  correspondence  of  Division  I.,  the 
maaufacturing  lines  of  firms  represent'Cd  in  Division 
II.,  selected  topics  from  Division  III.,  exceptional 
subjects  of  letters  from  Applicant  Files,  and — 
but  very  rarely — notations  from  the  Supplies 
Files,  (c)  As  massed  wfomialion.  These  subject 
cards  also  serve  as  suggestions  in  regard  to  the 
trend  of  the  times,  listing  as  they  do  movements 
from  direct  sources.  In  one  day,  perhaps,  three 
different  letters  from  three  different  parts  of  the 
country  may  be  received,  dealing  with  the  same 
phase  of  the  same  subject ;  many  curious  co- 
incidences occur.  The  cards  serve  thus  as  collective 
information  of  wide-spread  origin. 

The  General  Subject  Index  Is  in  charge  of  the 
Secretfliy  to  the  Director  and  another  of  the 
secretarial  staff.  A  shoit  time  devoted  to  it  every 
day  by  both  members  serves  to  record  such  facts 
as  are  necessary  and  to  index  miscellaneous 
letters  carefully. 

The  General  Name  Index  is  added  to  by  the 
various  memliex's  of  the  secretarial  staff,  one  being 
in  charge  of  letters  deaUng  with  supplies,  another 
with  applications  for  positions  in  the  Institute, 
another  with  extraneous  subjects,  and  othei-s 
with  the  Fellows'  special  information  con-espond- 
ence.  Tlie  Index  being  a  simple  guide  to  where 
letters  are  tUed,  the  time  devoted  to  it  per  day  is 
negligible. 

Special  Card-Indexes. 

Infornudion.  Tliis  card  file  contains  all  private 
information  in  regard  to  any  Fellowship  which  is, 
or  has  been,  in  operation  in  the  Mellon  Institute. 
These  facts  are  listed  for  quick  reference.  An 
alphabetical  Itt  and  a  numerical  list  of  FeUowsliips 
are  kept.  All  vital  points  in  connection  with  the 
risearches  are  i-ecorded  in  the  alphabetical  list ; 
for  in-tance,  the  names  of  the  donating  companies, 
the  Fellows  chosen  for  the  work,  the  amounts  in 
money  of  the  different  Fellowships,  the  dates  of 
the  beginnings  and  endings  of  the  various  investiga- 
tions, etc.  A  list  of  all  Fellows,  past  and  present, 
is  kept  ("  once  a  Fellow,  always  a  Fellow  "),  a 
list  of  monogi-aphs  to  be  published,  and  a  list  of 
the  years  in  which  such  luonograplis  shall  appear. 
This  file  is  in  charge  of  the  Secretary  to  the  Director 
and  is  strictly  private. 

Applicant.  As  the  appUcant  letter-files  them- 
selves are  alphabetically  arranged,  there  is  kept 
a  chionological  card-index  for  applicants  which 
is  for  the  purpose  of  recording,  according  to  date 
of  application,  all  names  worthy  of  not«,  together 
with  vital  facts  concerning  them — degrees,  scien- 
tific recommendations,  et*.  This  file  is  taken 
care  of  by  one  of  the  secretarial  force  and  requires 
but  a  few  moments  every  day. 

Supplies.  This  special  card-file  is  in  charge  of 
the  curator  of  supplies,  who  lists  the  pieces  of 
apparatus  pm-chased  and  any  supplies  worthy  of 
record. 


Ejctcrnal  affairs. 

External  affairs  of  importance  in  connecliou 
with  an  endowed  institution  of  research  are  : — 

(1)  Promotion  of  the  progress  of  science  and 
stunulation  of  fiu-ther  investigation  by  making 
available  to  the  workers  in  science  complete  an<l 
detailed  accounts  of  what  has  ahead  y  been  done. 

(2)  Establishment  of  stable  relations  between 
the  institution  and  other  organisations,  especiall) 
ones  which  are  engaged  in  conducting  or  fosterinu 
research. 

(3)  Education  of  the  public  to  the  realisable 
functions  of  research. 

(4)  Imparting  to  the  popidar  mind  a  mder 
recognition  of  the  Imes  of  demarcation  which  dis- 
tinguish reseai'ch  from  other  worthy  objects. 

(5)  The  dissemination  of  dignified  publicit>' 
material  relating  to  the  investigational  acti\'ities 
of  the  institution,  an<l  to  its  capacities  and  faciUtics 
for  research. 

(6)  Finally,  in  the  case  of  institutions  devoted  to 
industrial  research,  the  constant  maintenance  of  a 
famOiaiity  with  the  progress  in  teclinologj'  and 
with  the  "problems  of  mauufacturiug.  The  aim 
of  every  industrial  operation  is  towards  perfection, 
both  m  process  and  the  necessary  mechanical 
equipment,  and  every  development  in  manufactur- 
ing creates  new  problems.*  It  follows,  then, 
that  the  gieater  the  nmuber  of  researches  in  a  given 
field,  the  greater  is  the  progi-ess  in  that  field,  and 
the  greater  becomes  the  muuber  of  new  problems. 
The  institution  devoted  to  industrial  research 
should  be  acquainted  not  only  with  those  fields 
of  indiistry  which  have  been  insulficiently  investi- 
gated, but  also  with  the  problems  which  engage 
the  attention  of  present-day  industrialists. 

It  may  be  predicted  that  a  number  of  independ- 
ent organisations  ^vill  enter  the  field  of  industrial 
research  in  the  near  future.  For  instance,  the 
proposal  has  been  made  to  establish  State  industrial 
research  stations.f  to  be  conducted  along  the  same 
general  administrative  lines  as  the  various  Agri- 
cultural Experiment  Stations,  and  some  progress 
has,  in  fact,  been  made  in  this  du-ection,  for  the 
University  of  Kansas  has,  m  its  Department  of 
Chemistrj',  a  Division  of  Sta.te  Chemical  Research. 
Tlien,  too,  the  Royal  Canadian  Institute  has 
lately  inaugurated  a  Bureau  of  Scientific  and 
Industrial  Research,  based  upon  the  system  in 
operation  at  the  Mellon  Institute,  and  the  LTni- 
versity  of  Sheffield  and  the  Su'  John  Cass  Technical 
Institute  are  contemplating  a  similar  step  in 
England. t      The     experience     of     the     industrial 


♦  See  Bacon.  J.  Ind.  Eng.  Chem.,  1915,  7,  535  ;  anl  Bacon,  Sci. 

Am.   .Suppl.,   Xovember  20,    1015.  ,      „»  »    •     i-. 

t  One  of  the  strongest  argnment.s  m  favour  of  a  State  institn- 
tion  engaging  in  research  for  private  individuals  or  corporations 
under  a  Fellowship  system  is  this :  work  whicJi  is  done  for  every- 
one and  is  immediately  published  freely  is  not  likely  to  be  taken 
up  by  iudividiial  concerns,  since  what  is  everybody  s  business  is 
nobody's  business,  in  manufacturing  as  elsewhere ;  and  th^^ 
concerns,  as  a  general  rule,  will  not  see  the  signihcance  ot  the 

'  nossibilities  ot  such  general  work  in  their  o\ra  specific  lines  and 
do  not  know  how  to  apply  the  results  obtained  to_  their  own 
sneciflo  ca«es.  In  other  words,  almost  any  corporation  s  problems 
are  somewhat  specific  to  that  particular  corporation— the  locaf 
condition3  under  wliich  it  operates  and  its  general  business  policy— 
30  that  even  after  general  principles  are  worked  out  and  di:-- 
coveries  are  made  which  are  of  value  to  the  particular  corporaUon. 
it  is  «till  necessary  to  work  out  the  methods  which  will  make  these 
discoveries  of  commercial  value  to  ^e  particular  corporatiou 
concerned.  This,  obviously,  can  only  be  done  through  some  such 
system^  that  ii  operation  at  the  Mellon  Institute  of  Indurtnat 
B^Sjch  for.  u  a  State  institution  does  mdustrial  research  i a 
^^alTit  lii  not  consuitenUy  apply  the  results  to  particular 
corpwations.  ^^^  ^^         ^^^  ^^,^^^  institutions  which  ar(- 

coS'^idering  the  establishment  of  Industrial  Fellowships  in  accord- 

I  anM  ^th  Uie  practical  system  in  operation  at  the  Mellon  Institn** J 
UnfveSty  of  "Washington,  Georgia  School  »' T^hnology  Ma^ 
chusetts  Agricultural  Co  lege,  .and  Sydney  lniversit>  (>i.S^., 
Ai^tralia)  For  an  appredation  of  the  system  of  mdustrm* 
re^l^ch  la  operation  at  the  Mellon  I'««t';*^.,?^=  ^"t-T*"""' 
Quart.  Rev.,  1915.  224,  ^o.  445,  521.  see  also  Mon.  nc\ .  o.  Rev., 
^'ovember,  1915,  621. 
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ivsearch  institutions  now  in  operation,  which  is 
certain  to  be  drawii  upon  lieavily  m  tliis  movement, 
-houlil  he  readily  available,  therefore,  for  use  by 
their  prospei-tive  allies.  Their  entrnnco  into 
this  field  should  be  warmly  welcomed.  No  irreater 
irood  fortune  could  come  to  the  Mellon  Institute, 
for  example,  than  a  division  of  laboui-s  with  a 
numl>er  of  similarly  well-foundeil  establLsliments  : 
and  no  ^:reater  pood  to  society  can  arise  than  from  a 
wider  distribution  of  the  duties  and  i-esponsibilitics 
of   research. • 

"  Xo  wild  enthusiast  ever  yet  could  vest. 
Till  half  mankind  were  like  himself  posses.seil . " ' 
In  keeping  with  this  attitude  of  welcome  towards 
pi-ospective  industrial  research  organisations,  it  is 
important  to  aild  that  with  them,  as  with  edu- 
•  ational  institutions,  no  relations  can  be  stable 
and  helpful,  Init  relations  of  reciprocity.!  Co-oper- 
ation is  just  as  essential  among  research  laboratories 
:is  it  Ls  among  the  ineni>>eis  of  a  research  team. 
'ITic  main  object  and  the  connuon  endeavour  of 
all  research  institutions  should  be  to  secure  for 
competent  investigators  the  most  favourable 
opportunities  for  productive  research.  For  scien- 
tific i-esearch  in  general  and  for  industrial  research 
in  particular,  the  following  lines  are  beautifully 
appropriate  :  "  Words  of  friendly  criticism  may 
be  as  silver,  but  far  better  are  golden  words  of 
encouragement . ' ' 

Disci-ssiox. 

Dr.  A.  M.  C'oMicT  said  that  at  the  Du  Pont  Co. 
there  had  been  a  large  research  department  for 
many  years,  but  they  had  never  been  troubled  in 
the  least  with  the  personal  jealousies  or  antago- 
nisms which  had  been  mentioned.  They  found 
that  it  was  essential  entirely  to  separate  research 
activity  from  routine  laboratory  work.  Research 
workers  with  experience  would  take  charge  of  an 
individual  piece  of  research  work  and  be  made 
entirely  responsible  for  its  progress  and  success  ; 
new  men  were  put  under  these  as  assi.stants  until 
they  were  capable  them.selvcs  of  taking  charge  of 
other  investigations.  Each  man  was  given  re- 
peated opportunities  of  consiilting  with  the  officers 
of  the  company  particularly  interested  in  the 
investigation,  and  thus  had  a  direct  means  of  seeing 
that  his  work  was  properly  appreciated.  It  was 
practically  impossible,  and  he  believed  it  would  be 
undesirable,  to  try  to  work  such  men  on  a  routine 
or  systematic  basLs.  They  came  and  went  at  their 
own  pleasure,  and  all  that  was  expected  of  them 
was  results.  It  would  be  objectionable  to  ask 
such  men  to  punch  a  time-clock. 

The  research  workers  of  nece.ssity  came  into  very 
close  contact  with  the  factory  practice  before  their 
investigations  vcre  completed.  Their  procedure 
was  first  to  carry  out  the  work  as  far  as  possible  in 
small  laboratory  apparatus,  and  next  in  similar 
small  apparatus,  choosing  the  materials  fif  probable 
•construction  in  the  factory  ;  when  they  were 
satisfied  that  those  materials  would  not  interfere 
with  the  procedure  of  the  reaction  in  the  factory, 
they  canied  out  the  operation  on  a  technical 
laboratory  or  small  factory  scale,  at  which  point 
the  research  worker  had  the  co-operation  of  the 


*  The  national  trait  of  doiiring  quicli  returns  for  a  minimum 
expenditure  of  money  has  induced  certain  empirical  work,  whicli 
)iaa  gon<:  under  tlie  garb  of  industrial  reKoarch  and  l8  even  now 
the  predominant  princijile  in  mmy  of  the  sn-callid  re»earcli 
rlepartment!7  of  our  Indufltrial  jilants.  Tlie  ey'(<t<'m  in  operation 
at  the  Mellon  Inittitute  constitutes  a  tried  metliod  of  combating 
I.«eudo-re8farch  in  industry,  for  the  cost  factor  is  reduced  to  a 
minimum. 

t  Tliero  i:i  one  seriou**  danftcr  in  connection  with  tl»e  etttabliHh- 
ment  of  Industrial  Kellowships  which  i?  of  much  concm  to  the 
Mellon  Institute  and  may  therefore  be  mentioned  here,  and  that 
i»  the  danger  tliat,  in  order  Ut  obtain  fellownhipK,  tin-  heads  of 
rf«carch  department**  will  mrMlify  the  conditions  untler  which 
industrial  FellowBitii»s  arc  accepted  at  the  Mellon  institute. 
This  would  be  a  very  seriouB  matti-r  and  migiit  luad  ultimately 
to  the  failure  of  the  whole  plan. 


engineering  start'  and  of  the  manufacturing  men  in 
I  whose  department  factory  operations  wouhl  fall. 
.\fter  that  plan  ha<l  been  worked  ovit,  the  research 
i  worker  co-operated  with  the  engineer  and  the 
facfi>ry  man.  in  putting  the  process  in  operation 
in  the  factory. 

In  that  way  all  research  men  got  the  benefit  of 

]    the  factory    experiences  a]>plicable  to  their  work, 

and  occasionally   a     valuable     fa<tory    man     was 

developed   from  a   research  worker.     There   were 

temperamental  ditVereuces  between  the  successful 

I    investigator  and  the  factory  operator,  and  they 

I    believed  that  it  was  the  exception  rather  than  the 

'    rule  when  a  man  passeil  from  one  division  of  the 

,    work  over  into  another. 

\\'ith  regard  to  the  system  of  rewards,  they 
:  firmly  believed  that  a  bonus  system  was  desirable, 
'  but  made  no  effort  to  calculate  the  amount  of  bonus 
I  on  the  basis  of  saving  or  value.  Two  classes  of 
bonuses  were  given,  one  for  the  quality  ami 
character  of  the  work  done.  i.e..  successful  prose- 
ctition  of  the  research,  whether  the  results  were  of 
any  commercial  value  to  the  company  or  not  ; 
the  other  pin-ely  dependent  on  the  commercial 
success  and  adoption  of  the  work.  They  paid  their 
men  sufficiently  well  for  them  to  be  satisfied  and 
enthusiastic  in  their  work  without  regard  to  the 
bonus,  but  they  felt  that  the  bonus  was  a  iiecessary 
inducement  for  the  quick  completion  and  definite 
prosecution  of  research,  and  contented  the  man  to 
turn  the  result  of  the  work  over  to  the  company. 

Dr.  Colin  O.  Fink  said  that  the  value  of  an 
industrial  research  laboratory  was  very  often 
largely  dependent  upon  the  rapidity  and  speed  with 
which  urgent  problems  could  be  solved.  A 
number  of  the  Edison  lamp  factories  were  directly 
dependent  upon  Oerman  potash.  The  factories 
looked  to  the  research  laboratory  to  find  a  substi- 
tute ;  they  could  not  wait  two,  three,  or  more 
years  for  an  elaborate  investigation  to  be  carried 
out,  but  wanted  the  answer  within  a  week  or  a 
month.  The  factory  must  feel  that  it  can  look  to 
the  indvistrial  research  laboratory  to  render  speedy 
assistance  in  emergencies. 

The  system  of  compensation  of  research 
chemistr,  outlined  by  Dr.  Comey,  seemed  most 
admirable.  It  was  well  to  emphasise  that  in  9ii 
cases  out  of  100  a  research  man  preferred  full 
credit  for  actual  results  and  services,  to  an  increase 
in  salary  or  a  ilozen  bonu.ses  and  no  credit  at  all. 

Dr.  .T.  B.  F.  IIkrresiioff  spoke  of  the  exhaustive 
researches  involved  in  the  work  of  the  General 
Chemical  Company  at  various  times  in  its  develop- 
ment, partictilarly  in  connection  with  the  contact 
process  for  making  sulphuric  acid,  in  which  case 
more  than  a  tlunisand  independent  researches  had 
been  undertaken  ;  each  of  these  had  been  fully 
reported  up»>n  in  (letail,  and  the  reports  filed  under 
lock  and  key  in  the  records  of  the  investigation  de- 
partment, where  they  could  be  consulted  by  any- 
one authori.sed  to  do  so  in  connection  with  his  work. 
There  had  been  little  difficulty  experienced  in  the 
work  of  the  company  owing  to  friction  or  any 
jealousy  among  the  ri'search  workers,  and  while 
the  research  work  was  largely  independent  of  the 
analytical  routine,  nevertheless  the  routine  ana- 
Ijrtical  laboratory  co-operated  to  some  extent  in 
aiding  the  i-esearch  work. 

Dr.  A.  S.  CrsiiMAN  said  that  industrial  research 
might  be  endowed  for  public,  spirited  and 
educational  puiposes  ;  it  might  be  supported  by 
separate  maniifacturei's  t<>  work  out  their  own 
specific  problems  ;  it  might  be  of  a  general  com- 
mercial natvu'e,  or  finally  it  might,  like  the  work 
under  his  own  direclion,  partake  of  something  of 
the  nature  of  all  those  lines  at  the  same  time.  It 
was  impf)ssible  to  lay  down  rules  for  the  most 
efficient  conduct  of  such  varying  typos  of  research 
work.  lie  fell  that  sometimes  in  the  elTort,  to  be 
systematic  and  cllicient.  individualism  and  genius 
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wevc  lialile  to  be  dwarfed.  He  deprecated  the 
system  of  remilar  weekly  repurt.s,  as  lie  felt  that 
the  time  and  interest  would  be  better  spent  iu  the 
work  itself,  postpouinf^  the  literary  and  deseriptive 
effort  to  such  time  as  the  results  justified.  He 
;ii»reed  that  the  men  who  weie  to  he  successful  in 
jirosecuting  industrial  research  must  possess,  in 
addition  to  eiUication  and  training,  personality 
tempered  by  connnon  sense.  Above  all,  he 
believed  that  tln-y  must  have  the  ability  to  get 
along  well  with  tiie  practical  men  with  whom  it 
was  tlieir  special  function  to  co-operate,  and  who 
Mere  usually  (juick  to  classify  a  man  as  a  live  wire 
or  dead  timber.  It  was  only  by  the  elo.sest  co- 
operation between  the  office,  the  operating  depart- 
ment, and  the  research  department  that  useful 
progress  coxdd  be  made. 


Nottingham  Section. 


Meeting  held  at  Universili/  CoUcfjc.  on  Wednesday, 
November  2ith,   1915. 


Discu.ssioN  OX  thp:  proposed  estab- 
lishment BY  H..\r.  (iOVERNMENT  OF 
A  CHEMICAL  INTELLUiENCE  DEPART- 
MENT   AT    THE    BOARD    OF   TRADE. 

In  opening  a  discussion  at  Nottingham  on  this 
subject  (see  this  Journal,  1915,  763,  1173),  Dr. 
M.   O.   FoRSTER  said  : — 

My  sole  object  in  making  tliis  proposal  is  to 
turn  the  present  misfortunes  of  our  country  to  its 
future  benefit,  and  I  ask  you  to  assist  in  this  work 
by  supporting  a  suggestion  which  should  go  far 
towards  bringing  at  least  one  Government  Depart- 
ment int«  closer  association  with  the  methods  and 
potentialities  of  scientific  procedure.  The  moment 
is  particularly  suitable  for  such  an  effort,  because 
not  only  the  military,  but  also  the  commercial 
demands  of  the  country  combine  to  empliasise 
the  importance  of  the  part  which  chemistry  itself 
plays  in  the  national  economy  ;  at  the  same  time 
the  pubUc,  rudely  shaken  fiwm  their  customary 
complacency  by  the  shocks  of  war,  now  devote 
greater  attention  than  ever  before  to  schemes 
which  are  calculated  to  improve  the  general 
efficiency.  The  mind  of  the  people  resembles 
a  newly  sensitised  film,  and  it  is  our  duty  so  to 
focus  opinion  that  a  clear  and  moving  picture 
may  arise  from  its  exposure  to  the  new  conditions. 
If  only  we  possessed  a  chemical  Charlie  Chaplin 
to  seize  the  public  unagination,  the  task  would  be 
a  comparatively  easy  one. 

It  is  not  my  intention  tliis  evening  to  cover  the 
old  ground  which  is  common  to  ns  all,  and  to 
advance  the  numerous  explanations  given  during 
the  past  thirty  years  to  account  for  tlie  giant 
strides  of  Germany  along  the  path  of  scientific 
progress,  strides  in  comparison  with  which  our  own 
footsteps  appear  lame  and  faltering.  The  band  of 
British  ostriches  who  claun  consolation  in  the  past 
achievements  of  our  country  is  rapidly  diminishing, 
for  the  sand  in  which  they  love  to  bury  their 
heads  has  been  whirled  into  a  storm  wliicli  threatens 
to  envelop  then-  whole  bodies.  We  are  all  alive 
to  those  achievements,  we  glory  iu  them  and  honour 
their  authors,  but  we  cannot  conceal  from  ourselves 
the  fact  that  they  could  have  been  \-astly  mvilti- 
plied  in  scope  and  splendour  had  our  rulers  taken 
the  trouble  to  study  the  trend  of  cosmic  develop- 
ment, and  adapted  the  result  of  their  investigations 
to  practical  politics.  The  best  reply  to  the 
ostriches  is  to  ask  tliem  to  consider  for  a  moment 
the  dazzling  position  which  the  British  Empii'e 
would   have    occupied    in    1911    had    there    been 


brought  sy.stematically  to  its  government  that 
thorough  practice  of  the  scientific  study  of  resources 
which  characterises  the  prticedure  of  our  enemies. 
The  Empire  contains,  or  is  capable  of  producing, 
practically  everything  that  we  need  excepting 
potash  ;  the  only  other  exception  vintil  recently 
was  lutre,  and  the  Imperial  nitrogen  is  just  as 
suitable  as  any  other  for  oxidation  to  nitric  acid. 
How  long  woidd  Germany  have  remained 
dependent  upon  the  Unit<>d"  State's  for  cotton 
had  .she  possessed  our  climatic  resourc'cs  for  so  long 
a  period  ?  To  take  another  illustration,  very  much 
nearer  home  to  us  chemists  :  is  it  to  be  believed 
that  Germany  would  have  gone  to  the  trouble 
and  expense  of  estal)lisliiiig  the  commercial 
synthesis  of  indigo  before  doing  wliat  we  scarcely 
attempted  to  do,  namely,  exhaust  every  scientific 
device  for  bringing  indigo-cidtivation  to  its 
optimum,  and  then  standardising  the  pooled 
product  ?  In  my  belief,  ha<l  this  been  done,  a 
perfectly  uniform  natural  indigo  could  have  been 
produced  at  a  cost  so  cliilling  to  the  marrows  of 
Ludwigshafen  that  Baeyer"s  admirable  investiga- 
tions would  have  dwelt  for  ever  in  the  text-books 
while  the  Badische's  million  jingled  in  the  pockets 
of  the  shareholders.  Does  anybody  here,  who  has 
had  to  calculate  the  cost  of  23  tons,  11  cwt.. 
3  quarters,  25  1b.  of  material  at  £17  8s.  6d.  per 
ton,  imagine  for  a  moment  that  a  scienti^Ic-n^inded 
people  would  have  tolerated  the  duodecimal 
"  system  "  longer  than  was  necessary  to  burn  the 
elementary  aritlimetics,  print  new  ones,  and  cast 
fresh  weights  ?  Would  a  maritune  people,  suit- 
ably cultivated  in  a  spu'it  of  scientific  inquiry 
and  occupying  unlimited  seaboard,  have  neglected 
to  utilise  the  vast  stores  of  energy  running  to  waste 
twice  every  twenty-four  hours  in  the  shape  of 
tides,  and  is  it  not  conceivable  that  one  of  the 
motives  prompting  Germany's  desire  for  "  a 
place  iu  the  sun,"  is  a  natural  and  proper  anxiety 
to  harness  radiant  solar  energy  ?  To  piusue  for  a 
moment  longer  this  idea  of  a  British  Empire  run 
on  scientific  lines,  I  say  unhesitatingly  that  had  our 
people  embraced  this  principle  simultaneously 
with  Germany,  namely,  in  1871,  had  they  even 
postponed  its  adoption  for  10  or  20  years,  the 
world-war  would  have  remained  in  limbo,  for 
Germany  would  never  have  dared  to  precipitate 
it  in  the  face  of  such  colossal  risks.  In  this  sense, 
British  neglect  of  science  is  one  of  the  contributory 
causes  of  the  war. 

The  suggested  scope  of  the  Chemical  Intelligence 
Department  has  been  already  published,  *  and  I  will 
therefore  fu-st  refer  very  briefly  to  the  more 
obvious  consequences  of  its  adoption,  and  then  deal 
with  some  criticisms  which  have  been  directed 
towards  it.  The  most  immediate  advantage  arising 
from  its  establishment  at  the  Board  of  Trade 
.should  follow  from  the  missionary  enterprise  of  its 
chemical  staff.  I  am  not  among  those  who  profess 
to  hold  Government  officials  in  contempt.  On  the 
contrary,  I  have  the  higliest  admiration  for  their 
probity,  then-  capacity,  their  urbanity,  and  their 
polite  education  ;  but  that  education  is  one-sided, 
and  has  followed  lines  wlrich  run  straight  and 
strong  from  the  abolition  of  the  monasteries. 
Here  is  another  grievous  waste  of  material, 
namely,  brains  and  character,  for  I  fully  and 
gladly  recognise  that  the  brains  and  character 
concentrated  in  ^\^litehall  are  of  the  highest 
order.  If  it  served  no  other  purpose  than  a 
matrimonial  agency  for  uniting  such  splendid 
qualities  with  the  resources  of  modern  science, 
the  Cliemical  Intelligence  Department  would  more 
than  justify  itself.  It  is  for  tliis  reason  that  1  am 
unfavourable  to  the  suggestion  that  the  various 
chemical  societies,  subsidised  for  the  purpose  by  the 
State,    should    themselves    conduct    this    bureau, 
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imlep<>ndently  of  mivernnionJ  atlmiiu^traf  ive  assist  - 
ance  :  sinoo  Whitt-hnll  has  never  pone  torhemistry 
iu  the  past,  I  believe  the  host  hope  foi-  the  futviri" 
lies  in  Chemistry  iioiiis;  to  Whitehall.  Moivover. 
llu»t  is  exactly  what  is  liappeninir  now.  War  has 
fonstrained  Whitehall  to  s;o  into  the  highways  ami 
ihe  hedges,  and  compel  the  chemists  to  conic  in  ; 
tlie  weddiiiii-feast  shonld  not  he  abandoned  when 
peaoe  is  declared,  but  shouhl  rather  be  gladdened 
.»nd  compactetl  by  the  illuminations. 

Dr.  Fokster  then  esplainiHl  liis  scheme  on  the 
lines  already  published  (loc.  ci7.),  and  proceeding, 
said :  — 

I  will  now  deal  \vith  the  objections  to  the  si-heme 
which  have  been  brtuijrht  forwaiil  iu  discussion  or 
the  press.  The  tirst  of  these  takes  the  form  of 
i-ontendinc  that  it  is  not  the  busines.s  of  the  Govern- 
ment to  organise  chemical  industry,  which  should 
l>e  undertaken  by  the  chemical  manvifacturers 
themselves.  1  quite  agree,  but  woidd  point  out 
that  I  do  not  expect  the  Chemical  Intelligence 
Department  to  organise  chemical  industry,  but  it 
would,  in  my  belief,  present  a  definite  nucleus 
around  whicii  that  organisation  might  take  place. 
The  need  for  some  such  nucleus  is  surely  apparent 
from  the  fact  that  not  only  was  the  chemical  in- 
dustry unorganised  before  the  war,  but  there  are 
uo  conspicuous  indications  that  the  war  lias 
brought  the  desired  reformation.  Another  critic 
inquires  why  chemical  industry,  as  distinct  from 
engineering  and  other  industries,  should  be  singled 
out  for  special  treatment.  The  answer  to  that  is 
two-fold.  In  the  first  place,  the  fundamental 
importance  of  chemistry  nas  been  overlooked  by 
Governments  in  paiiicular  and  the  public  in 
general,  largely  owing  to  the  inexcusable  confusion 
between  chemistry  and  phannacy  ;  and  secondly. 
because  medicine,  the  law.  the  Church,  and 
engineering  in  its  variotis  forms  are  already 
organised  and  trade-unionised,  and  do  not  therefore 
stand  in  the  same  need  of  consolidation  and  public 
recognition  as  chemistry.  How  does  chemistry 
stand  in  the  Houses  of  Commons  and  Lords  com- 
pared with  engineering,  textile  manufacture, 
shipping,  railways,  law.  and  the  (^hurch  ?  I 
hardly  hope  tliat  this  question  will  answer  the 
gentleman  who,  writing  in  the  "  Journal  of  Gas 
Ijghtine,"  November  9th,  declares,  "  those  of  the 
chemical  industry  who  think  the  Board  of  Trade 
.%hould  take  the  industry  under  its  wing,  and  act 
as  intelligence  collectors  and  circulators  for  its 
benefit  as  much  as  for  that  of  the  '  national 
economy.'  should  explain  why  such  preferential 
consideration  should  be  showered  on  it.  and  not 
on  other  industries  which  are  equally  worthy,  if 
not  so  opulent."  because  there  lies  throughout  his 
article  a  vein  of  petulance  and  superficiality  which 
leaves  little  hope  of  r<-conciliation  to  the  proposal. 
The  same  centleman  accuses  me  of  impra-ticability 
for  suggesting  the  modest  sum  of  £5000  per  annimi 
for  upkeep  of  the  Department.  Of  all  possible 
objections  to  a  new  departure,  the  one  most  easily 
overcome  is  a  complaint  that  in.sufTicient  money  is 
demanded  for  the  preliminary  experiment,  because 
the  short.-oming  is  not  inherent  to  the  proposal 
itself,  and  can  Vie  rectified  immediately  the  scheme 
is  accepted  on  its  merits,  or  justifies  further 
outlay.  The  one  piece  of  constructive  <-riticisni 
which  has  been  adduced  hitherto  was  voiced  by 
Mr.  Gordon  Salamon  on  November  1st,  supported 
by  other  members  of  the  Society,  and  endorsed  by 
the  "  -Mechanical  World  "  of  November  12th  in 
these  words  :  "  Difference  of  opinion  exi.sts.  as  to 
the  wisfloin  of  creating  a  Government  Department 
run  by  permanent  ofTirials.  At  the  moment, 
probablv.  the  stronger  body  of  opinion  is  in  favour 
of  a  joint  committee  appointed  by  the  various 
societies  dealing  with  the  industry,  something  on 
the  lines  of  the  governing  body  of  the  National 
Physical    Laboratory,    which    would    have    direct 


couti-ol  over  a  permanent  staff  five  fi-om  any 
intluences  of  the  class  of  administrator  who  is  si> 
essential  to  our  Government  Departments,  hut 
who  nevertheless  lacks  the  training  for  <aiTying 
through  the  scientific  work  of  the  natiirc  contem- 
plated.'' This  criticism  I  welcome  whole- 
iu-artedly.  and  believe  that  l.iy  the  ailootion  of 
its  prim-iple  in  a  somewhat  modified  f^C|^n,  the 
Clicniical  Intelligence  Department  might  become 
a  real  galvanic  force,  stimulating  the  activities  of 
the  snialler  manufacturei-s.  linking  them  uv>  with 
those  of  the  larger,  embracing  the  sjTnpathetic  co- 
opw'atiou  of  consultants  and  college  cliemists.  and 
laying  open  to  all  that  e'.cment  of  Government 
comprehension  and  support  which  mast  be  forth- 
coming if  the  British  chemical  industry  is  to  with- 
staml  svicccs-sfully  the  onslaughts  of  its  competitors 
in  the  years  to  come. 

l»rofessor  F.  S.  Kipping  cordially  supported  the 
scheme.  \x  hich  he  considered  an  excellent  one,  and 
hoped  that  it  would  be  put  into  effect  without 
delay.  His  own  position  would  illustrate  what 
was  possibly  the  position  of  a  great  many  other 
men  in  tlie  country  at  the  prtsent  moment.  Before 
the  war  he  hatl  been  engaged  iu  rcseaivh  work 
which  was  remote  from  anything  of  a  commercial 
character.  When  war  broke  out  and  the  import- 
ance of  chemistry  was  brought  more  firmly  befor«' 
the  country,  it  seemed  to  him — as  no  doubt  it.  did 
to  many  others  in  a  similar  position — tbixt  they 
were  rather  wasting  their  time  by  devoting  theii' 
energies  to  pure  research  work,  and  that  they 
ought  to  give  up  those  lines  and  try  to  do  something 
usefid  in  the  ordinary  sense  of  the  word.  Anyone 
who  (lid  that  was  inunediately  confi-ontcd  by  verj- 
great  dilliculties.  He  did  not  know  ^<hat  the 
demands  of  the  countrv'  were  :  he  had  no  idea 
what  he  ought  to  start  research  on,  and  if  idea^ 
struck  him  he  was  ignorant  what  had  been  done 
alreatiy.  It  seemed  to  him  that  an  information 
bureau  such  as  Dr.  Forster  suggestetl,  whether 
carried  out  by  a  Government  department  or 
whether  carried  out  on  the  lines  of  a  committee  or 
body  of  governors  of  the  National  Pliysical  Labora- 
tory, would  be  an  exceedingly  useful  and  an  imme- 
tliately  practical  thing.  A  circular  had  been  sent 
out  to  all  the  Fellows  of  the  Chemical  Society, 
inviting  suggestions  as  to  researches  which  might 
be  tindertaken.  It  was  not  the  province  or  in  the 
power  of  the  teaching  chemist — the  man  enga^d 
in  pure  scientific  research — to  make  suggestions  of 
that  character.  Mhat  was  wanted  in  tliis  country 
was  to  produce  the  things  already  on  the  market. 
They  did  not  want  to  make  new  discoveries,  but  to 
compete  with  the  enemy  in  goods  and  prwesses- 
alreatiy  on  the  market.  Therefore  attention  must 
be  paid  to  pi-oce-sses  which  were  known  to  a  certain 
extent  and  the  details  of  which  might  be  all- 
important,  upon  which  details  no  doubt  depended 
the  success  of  manufacturing. 

Mr.  J.  T.  Wood  asked  what  was  the  relation  of 
the  proposed  scheme  to  that  of  the  Board  of 
Kdui-ation  for  the  organisation  and  developmentof  bH 
scientific  ami  imlu.stiial  research  ?  Would  tlie  two  "H 
schemes  overlap  in  any  way  'i'  The  Joint  Committee 
of  the  .Society  of  Chemical  Industry,  appointed  to 
prepare  a  report  on  tlie  co-operation  of  chemical 
manufacturers,  also  .seemed  to  fit  in  with  Div 
Foi-ster's  scheme.  He  hoped  the  matter  would 
very  soon  be  brought  to  a  practical  issue. 

Mr.  F.  H.  (UuR  said  that  the  criticisms  of  the 
scheme  to  which  Dr.  Forster  had  referred,  had 
dealt  largely  with  the  question  of  whether  the 
proposed  department  should  be  a  Government  one. 
or  whether  it  should  be  organised  by  the  learned 
Societies.  The  Committees  and  Councils  of  these 
.Societies  were  generally  composed  r<f  amateiim  and 
a  few  professional  people  who  weiv  exceedingly 
busy  in  their  daily  occupations,  and,  usually 
speaking,  the  amat<iur  was  most  conspicuous  on 
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thwa.  A  s<'hcmo  like  this  re<iiiireil  tlip  best 
posaiblo  coiiuiiercial  forces  Ijcliirul  it,  U(it  amateur 
ones.  Furtlier,  supposing;  that  this  Society  were 
able  to  run  it.  the  Council  wouKl  need  some  oflicial 
function  to  compel  manufacturers  to  supply  the 
necessary  information.  Unless  they  could  do 
tliat,  one  of  the  greatest  advaiitarres  of  such  a 
i>ureau  would  be  lost.  "Those  in  the  industry  were 
naturally  jealous  of  each  otb.er's  ellorts,  and  were 
auxious,  if  pos.sible,  to  develop  their  own  bu.si- 
neeseti,  and  in  order  to  develop  them  they  wei-e 
anxious  that  their  competitors  should  not  (levelop 
too  fast  ;  consequently  manufacturers  were 
secretive.  On  the  other  hand  the  present  time, 
while  the  market  was  practically  unlin\ited,  and 
not  the  end  of  the  war,  wa.s  the  proper  opportunity 
for  co-operation.  It  they  delayed  too  lonf;,  the  manu- 
facturers, ha\infc  increased  their  plant  greatly, 
would  be  feeling  the  pressure  of  German  compe- 
tition, ami  that  wovild  be  a  most  inopportune 
moment  for  pressing  the  matter  forward.  At  the 
present  time  his  firm  was  attempting  to  make 
phthalic  aci<l ;  they  had  not  the  dimmest  notion 
whether  half  a  dozen  firms  or  one  were  trying  to 
make  it,  or  whether  the  weekly  requirement  was 
one  ton  or  fifty  tons.  Working  out  sucli  processes 
iequire4l  a  certain  amount  of  time,  and  if  the  work 
was  being  duplicated  by  some  other  firm,  one  of 
the  firms  would  be  better  employed  working  on 
anotherof  the  many  chemicals  whicli  were  required. 
Mr.  II.  DROor  Richmond  said  that  the  success  of 
the  scheme  would  depend  very  largely  on  the  man 
who  was  chosen  to  be  the  head.  The  scheme  itself 
■\vasa<lmirable.  One  point  where  it  seemed  to  liim 
it  might  fail  wa.s  this.  In  England  there  was  unfor- 
tunately a  tendency  to  choose  the  iiTong  man.  or 
not  to  choose  the  best  man,  but  he  thought  there 
waa  a  reasonable  prospect,  if  this  scheme  were 
juiopted,  of  actually  getting  the  best  man 
appointe<l.  The  best  man,  in  his  idea,  would  be 
the  man  who  had  a  distinct  personality — a  charm- 
ing personality — because  he  would  have  to  persuade 
a  great  many  people  to  do  what  they  did  not  want 
to  do.  The  English  manufacturer  was  inclined  to 
think  too  highly  of  his  own  manufactures,  and  to 
regard  things  as  .secret  which  were  not  actually  so  ; 
the  director  of  this  bureau  woidd  have  to  persuade 
him  to  look  at  things  in  a  broad  light  and  to 
-divxilge  a  certain  amount  of  information  which  in. 
the  past  he  had  kept  to  himself.  As  to  the  position 
»)t  the  consultant  under  this  scheme,  he  knew,  in 
the  first  instance,  practically  nothing  about  what 
he  was  called  in  to  advise  upon.  He  only  knew 
what  the  manufacturer  did  not  know,  and  the 
consultant  had  first  to  find  out  what  the  manu- 
facturer knew.  He  had  then  to  apply  a  few 
<'hemical  facts,  and  give  back  the  information  he 
al)stracted  from  the  manufacturer  himself  with  the 
addition  of  these  chemical  facts.  It  seemed  to 
him  that  the  schenie  will  be  of  great  assistance  to 
the  consultant,  in  that  he  would  not  have  to  go 
througli  the  laborious  process  of  abstracting  the 
knowle<lge  from  tue  manufacturer,  hut  would  be 
Able  to  get  a  very  large  amount  of  information 
from  the  Intelligence  Department.  It  might  be 
said  that  a  chemical  manufacturer  could  also  get 
«dvice  from  the  department,  but  he  would  not  bo 
Able  to  get  the  special  chemical  knowledge  that  he 
wanted.  In  that  way  he  thought  it  would  improve 
the  position  of  the  consultant.  To  a  certain  extent 
it  miglit  go  against  the  interest  of  the  consultant 
in  that  there  would  be  instances  in  wliich  the 
manufacturer  would  be  able  to  go  to  the  Intelli- 
gence Department,  but  when  once  the  chemical 
manufacturer  was  imbued  with  the  scientific  spiiit, 
and  was  anxious  to  get  scientific  knowledge  into 
his  works,  he  would  come  to  the  chemist  very  much 
more  than  he  used  to  do.  In  one  works  where  a 
<-hemical  department  was  established,  the  work  of 
the    consultant,     contrary    to    expectation,     had 


increased  as  the  result  of  the  establishment  of  tlie 
chemical  department.  That  was  because  once  a 
nuvnufactmvr  realised  the  atlvantage  that  the  aid 
of  chemistry  could  give  him  he  turned  more  and 
more  to  chennstry.  Therefori'  the  consultant  neetl 
have  no  fear  that  the  establishment  of  a  scheme 
like  this  woidd  go  against  liis  interests. 

Dr.  1!.  y\.  Cavkn  said  that  we,  as  a  nation,  had 
failed  in  the  past  to  recognb-e  the  extreme  import- 
ance of  chemistry.  He  thought  that  question 
arose  when  they  considered  what  relatit>n  tlu^  new 
Department  was  to  bear  to  the  Ooveinmtnt.  If 
this  new  Department  wcvo  to  be,  .so  to  speak, 
usurped  by  the  (iovernmeut  and  Viy  our  national 
representatives  at  the  pretent  time,  there  was  a 
fear  that  oiu'  aw.akeuing  to  the  importance  of 
chemistry  would  not  last  ;  for  in  the  appointment 
of  Committees  for  m.Tnufacturing  dyes  the  men 
who  knew  most  about  the  subject  had  been  over- 
looked or  put  into  the  background,  while  olTicials, 
men  of  busmess  and  of  political  importance,  had 
taken  the  lead.  It  seemed  to  him.  therefore,  that 
if  the  new  Department  was  to  be  put  under  Govern- 
ment at  all  it  was  most  important  that  full  recog- 
nition of  the  profound  importance  of  scientific 
chemistry  should  be  secured  from  the  outset, 
otherwise  there  was  a  danger  that  we  should 
fall  again  into  the  old  error.  Then  there  was 
also  the  question  of  individualism.  Research 
chemists  had  been  individualists.  They  had 
chosen  congenial  subjetts,  pursued  them  intently 
and  individually,  and  published  their  results 
without  relation  to  others.  Now  it  was  being 
recognised  that  scientific  problenis  should  be 
co-ordinated,  and  men  best  qualified  to  carry  them 
out  should  be  asked  to  undertake  them.  At  the 
present  time  we  were  losing  much  of  our  individual- 
ism in  this  country  in  consequence  of  the  terrible 
conflict  in  which  we  are  engaged.  In  view  of  this 
national  exigency,  this  trade  and  scientific  conflict- 
with  our  enemies,  was  it  not  also  necessarj'  that 
scientific  individualism  should  be  limited  or 
sacrificed  ?  Should  not  we  pursue  a  policy  of 
mutual  aid,  not  only  in  scientific  rasearch,  but 
also  in  manufacture,  "so  that  as  a  nation  we  could 
get  the  most  out  of  the  forces  we  possess  ?  He 
thought  there  was  individualLsm  amongst  manu- 
facturers in  the  same  sense  as  amongst  scientific 
:  chemists  ;  and  if  scientific  chemists  were  to 
sacrifice  their  individualism  for  the  nation's  good, 
the  cjuestion  arose  how  far  manufacturers  should 
i  also  sacrifice  theirs,  how  far  the  policy  of  co-ordina- 
tion in  regard  to  trade  and  manufactures  should  be 
1  pursued  as  it  was  now  being  pursued  in  the  making 
■  of  munitions.  It  seemed  to  him  that  this  point 
j  should  be  considered  in  connection  with  the 
I  subject. 

i  Jlr.  S.  J.  Pexteco.=it  said  that,  as  chemists,  they 
I  must  not  approach  the  subject  from  a  selfish  point 
!  of  view.  The  matter  of  expense  had  been  referred 
'  to,  but  it  seemed  to  him  that  municipalities  alone 
'  would  save  much  more  than  the  amount  that  had 
I  been  mentioned  as  the  result  of  such  a  scheme. 
;  He  referred  to  those  municipalities  that  perhaps 
!  worked  gas  plants  and  supplied  water  to  various 
towns. 

Jlr.  Smith  thought  that  the  conservatism  of 
manufacturers  and  "their  fear  of  di^clo.-ing  valuable 
iriormation  could  very  easily  be  overcome  ;  manu- 
facturers had  alreadv  had  experience  of  the  loyalty 
of  Government  Ii\spector3  to  the  profession  in  not 
giving  away  secrets. 

Mr  Du>'CALFE  said  that  the  glue  industry  was 
being  pushed  fonvard  very  much  in  Germa,ny. 
Until  verv  recentlv  indeed  it  had  been  worked 
'  almost  entirelv  by  "rule  of  thumb  metliods  m  this 
countrv,  in  consequence  of  which  the  Germans  had 
foro-ed  "ahead  and  had  become  a  very  great  power, 
supported  as  they  were  by  the  Government, 
There  had  been  no  information  in  tliLs  country  in 
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the  way  of  inteUiponoe,  and  it  sot^nod  to  liim  tbat 
the  siij:g«?*t«Hl  IntoUiponce  Popart  inont  would  be  a 
Wnefit  and  rt'nder  a  vory  (jroat  service.  Ilis  own 
fimi  had  had  a  desiiv  to' develop  new  processes  in 
connection  with  the  industry,  and  no  information 
whatever  with  repard  to  those  proci-sses  had  lu-cn 
ava=lal)le  in  thL<  country.  Manufacturers  had  liecn 
extremely  secretive  and  liad  worked  very  inde- 
pendently indtfd.  The  consequence  had  1  een 
that  his  timi  had  had  to  obtain  these  processes  fi-om 
Germany.  Whether  they  were  the  best  of  their 
kind  he  could  not  say — probably  not.  but  they  had 
had  to  olitain  them  such  as  they  were  from  Ger- 
many, and  to  buy  all  the  necessary  plant  from  the 
same  source.  It  <ecmed  to  him  from  the  point  of 
view  of  the  manufacturer  that  there  was  practically 
an  unlimited  scope  for  trade  if  it  was  only  properly 
organised  to-day. 

Dr.  E.  B.  R.  i*mDE.\fX  understood  that  the  idea 
was  to  pool  the  information  of  the  country,  as  it 
were.  From  the  point  of  view  of  productiveness 
that  was  all  to  the  pixxl.  but  the  question  was  how 
did  they  stand  with  regard  to  other  competing 
nations  in  reference  to  poolinp  information  ?  In- 
formation got  together  was  obviously  open  to  the 
whole  world.  What  had  the  German  (iovemment 
been  doing  in  making  scientific  information  avail- 
able to  all  their  manufacturci-s,  and  at  the  same 
time  not  throwing  it  open  to  the  whole  world  ? 

Mr.  MoRTtiN  asked  if,  in  case  of  all  the  scientific 
information  being  pooled,  the  necessary  chemical 
work  would  be  pooled  also.  If  two  or  tliree  big 
manufacturers  were  working  on  certain  products 
the  smaller  manufacturers  would  not  be  able  to 
compete  at  all  in  those  particular  liranches,  if  the 
big  manufa<  turei"s  had  all  the  infoiTuation.  It 
put  the  smaller  manufacturei-s  in  s\ich  a  position 
that  without  the  extra  capital  and  the  extra 
busines,s  capacity  the  big  manufactmvi-s  had  at 
their  disposal,  and  in  the  face  of  their  havmg  to  get 
along  with  old  plant  that  should  have  been  scrapped 
years  ago,  the  smaller  manufacturei-s  would  simply 
have  to  devote  themselves  to  other  articles. 

Professor  BrLlElD  said  that  the  problem  of 
spending  money  on  research  was  one  which  was 
always  being  encountered  in  engineering.  He 
thought  that  the  effect  of  this  Bureau  woidd  be  to 
stimulate  the  work  of  the  consultant  and  not 
reduce  it. 

Mr.  C'oLLiTT  thought  if  the  directorate  of  such  a 
Bureau  as  suggested  was  to  be  appointed  by  the 
(jovemment  many  people  would  have  serious  mis- 
givings. With  regard  to  Clause  '.i,  .Section  A 
(collection  of  information,  etc.),  he  thought  it 
would  lie  a  good  thing  to  make  it  '•  manufacturing 
plant  "  instead  of  "  chemical  manufacturing 
plant." 

Dr.  FoRSTER.  in  reply,  said  that  as  no  vital 
objections  to  the  jiroposal  had  been  brfiught 
forward,  and  criticism  on  the  whole  was  favmiralile, 
he  hoped  the  .Section  wouKl  pass  a  resolution 
requesting  the  Council  to  consider  the  scheme, 
and  to  take  such  steps  to  put  it  into  execution  as 


they  think  pniper.  The  word  "  organise "  ap- 
peared to  have  a  dangerously  hypnotic  effect, 
biH-ause  when  uttered,  it  often  left  people  exactly 
where  they  were  before.  He  did  not  agree  with  the 
suggestion  that  the  Intelligence  Department 
shovild  advise  on  questions  of  finance  ;  that  would 
involve  the  employment  of  a  large  niunber  of  legal 
iri'Utlt men  in  actions  for  slander,  whii  li  might 
iilisi  lire  t  lie  usefulness  of  the  scheme.  Wit  li  n^gard 
to  the  fear  that  pooling  important  information 
would  render  it  accessible  to  the  whole  world,  he 
did  not  anticipate  that  the  bulk  of  the  knowledge 
accunuilated  would  be  of  such  ,a  coiilideiilial  nature 
as  to  make  this  a  serious  difficulty,  and  it  would  iu 
any  case  rest  in  the  discretion  of  the  Director  to 
decide  whether  certain  iuforniatiou  should  hi' 
witlilield  from  the  public.  Whilst  it  would  Vn' 
obviously  unreasonable  to  ask  a  manufacturer  to 
give  a  list  of  his  customers,  or  to  sjiy  how  much  of 
his  various  products  went  to  each,  benefit  might 
come  to  producers  if  an  inquirer  could  be  informed 
inmiediately  as  to  what  they  produced,  and  thi- 
collection  of  such  information,  properly  scheduled 
and  indexed,  would  be  one  of  the  duties  of  the 
Uepartment.  HLs  tes-tinionial  to  Government 
otlicials  was  absolutely  sincere  ;  they  represented 
a  splendid  body  of  men,  and  one  of  the  few  things 
we  had  to  be  grateful  for  in  our  particular  form  of 
govermnent  was  that  it  was  served,  so  far  as  the 
permanent  officials  and  administration  were  con- 
cerned, by  a  body  of  men  who  were  absolutely 
above  suspicion  and  aliove  reproach,  the  only 
complaint  being  that  they  had  been  brought  up  in 
such  a  way  that  they  could  not  appreciate  tlie  possi- 
bilities of  scientific  procedure.  The  advantage  of 
German  practice  lay  in  the  fact  that  the  whole 
attitude  of  the  peoj^le  towards  scientific  work  was 
dilTerent.  Any  ordinarily  well-educated  German, 
who  might  not  be  a  practising  chemist,  nevertheless 
had  a  general  idea  of  the  possibilities  of  chemical 
wt>rk.  He  would  be  able,  for  instance,  to  appreci- 
ate the  iniportance  of  producing  nitric  acid  from  the 
atmosphere,  whilst  the  corresponding  English- 
man's mind  ^^■as  a  lilank  on  the  .subject,  because 
lie  had  not  the  faintest  idea  what  nitric  acid  was, 
and  would  hardly  be  certain  that  oil  of  vitriol  was 
not  a  lubricant.  On  the  question  whether  the 
Department  would  be  inimical  to  chcmi-sts  in  con- 
sulting practice,  it  was  encouraging  to  hear  Mr. 
Ui<liinond  and  Professor  Bulleid  express  the  belief 
that,  on  the  contrary,  it  would  be  helpful  to  con- 
sultants :  that  was  his  own  conviction  also,  for 
whiih  lie  had  already  given  liis  reasons.  He 
agreed  with  Mr.  Can-  that  the  scheme  should  have 
the  prestige  of  some  Goverimient  Department 
behind  it,  otherwise  the  maximum  amount  of  use- 
ful information  would  not  be  accumulated,  and 
tlieii^  would  be  diminished  benefit  accruing  to 
Ministers  ami  the  State. 

A   resolution   calling   upon   the   Council   of   the 
.Society  to  use  its  best  endeavours  to  forward  the 
adoption   of    Dr.    i'orster's   scheme,    was    carried 
I  unanimously. 
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Smoke,  jume,  and  du-tt  probkmn;    •Sohilion  of 

by   electrical   precipiUiHon.      Ij.   Bradley.      Met. 
and  Chem.  Eng.,  1015,  13,  Oil— «14. 

A  ge:nekal  survey  of  the  smoke,  fume,  and  dust 
problem    is    given,    dealing     with     a    variety    of 


industries,  and  showing  tliat  a  considerable  saving 
might  be  efTected  in  many  cases  by  e.vlracfing  the 
values  escaping  at  present  into  the  at mo.siJliere. 
A  method  of  electrical  precipitation  is  described, 
in  which  direct  current  discharges  at  high  voltages 
(75,000  to  100.000  volts)  arc  passed,  between 
discharge  anil  collecting  electrodes,   through  the 
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gaacs  in  iron  pipes,  the  velocity  of  the  gases  being 
so  resulated  as  to  remove  complotelv  the  suspended 
particles  (see  this  J.,  1911.  1037).  l-Yactional 
precipitation  may  be  obtained,  when  substances 
of  varyins;  volatility  are  contained  in  the  gas.  by 
treatment  at  varying  temperatures.  As  examples 
of  the  value  of  the  piwcess,  it  is  stated  that  at  a 
sulphuric  acid  concentratiug  plant  2 — 3  tons 
of  acid  was  being  wasted  daily  as  mist  ;  and  in 
another  case,  destruction  of  vegetation  in  a  park 
near  a  works  from  which  hydrochloric  acid  fumes 
were  evolved,  was  entirely  prevented  by  use  of 
the  process, — B.  N. 

Cumberland  electrolytic  process  for  preventing 
corrosion  of  all  metals  immersed  in  liquids. 
Cumberland.     See  X. 

Nete  hydro-eUctric  power  plants  in  Xoricay.  See  XI. 

Patkxt.-;. 

Scale  in  steam  boilers  and  the  like  ;    Process  for 

preventing  the  formation  of.  and  removing . 

G.  G.  Schlaepfer,  Milan,  Italv,  Eng.  Pat.  3489, 
Mar.  4,  191.5. 
To  prevent  the  formation  of,  and  to  remove  scale 
in  ^eam  boilers  and  the  like,  powdered  porous 
carbon,  such  as  animal  or  vegetable  charcoal, 
coke,  or  lampljlack.  mixed  with  caustic  soda  or 
sodium  carbonate  solution,  is  added  to  the  water. 
(Reference  is  directed,  in  pursuance  of  Sect.  7. 
"iiub-sect,  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pats.  228  of  1866,  2925  of  1881,  11,195 
of  1889,  and  15,292  of  1903.) — W.  F.  F. 


FiUering  :      Appnratus     for     use     in 


■  or     for 


separating  solids  from  liquids.  Briujes  and 
Goodwin,  Ltd,,  London,  and  F.  Titterton, 
Walthamstow.   Eng.  Pat.  22.481,  Nov.  13,  1914. 

A  NUMBER  of  vertical  filter  elements  covered  with 
filter  cloth  are  spaced  apart  in  a  tank  having  an 
open  top  and  a  hinged  bottom.  The  material 
to  be  filtered  is  fed  into  the  tank  and  fills  the 
spares  between  the  filter  elements.  The  clear 
liquid  passes  through  the  cloth  into  the  interior 
of  the  elements  and  is  discharged  into  a  vacuum 
receiver  or  other  tank.  A\Tien  sufficient  cake 
has  accumulated,  the  liinged  bottom  is  lowered  and 
the  solid  matter  is  loosened  and  discharged,  either 
by  bars  or  scrapers,  which  pass  between  the  filter 
elements,  or  by  compressed  air  or  water  forced 
into  the  filter  elements. — W.  11.  C. 

Soluble  constituents  :  -4  pparalus  for  extracting  - 


from  vegetable,  animal,  or  mineral  substances. 
H.  Kaminski,  Georgetown.  S.C,  and  F,  ( '.  Xieder- 
hauser,  jun.,  Paterson,  N,J.  L'.S.  Pat.  1.161,135, 
Nov.  23,  1915.    Date  of  appl.,  Jan.  10,  1912. 

A  SOLVKNT  is  evaporated  in  a  tank  and  the  vapour 
is  passed  through  a  condenser  to  a  horizontal 
spraying  pipe  in  a  heated  horizontal  cylindrical 
chamber,  containing  the  material  to  be  treated 
and  provided  with  a  rotating  helical  mixer  i^liieh 
feeds  the  material  towanls  the  axial  ilischarge 
opening.  The  used  solvent  flows  back  to  the 
tank  by  gravity. — W.  F.  F. 

Liquefaction  of  gases  by  expansion  without  recupera- 
tion of  external  teork  ;    Process  of .      G.  F. 

Jaubert.    Fr.  Pat.  475,255,  Jan.  31,  1914. 

The  gas  to  be  liquefied  is  subjected,  during  its 
passage  through  the  heat  interchanger,  and  con- 
sequently when  its  properties  are  already  far 
removed  from  those  of  a  perfect  gas,  to  a  super- 
cooUng,  effected  by  a  difficultly  condensable  gas 
(preferably  the  same  gas  as  is  being  liquefied), 
which  is  cooled  by  a  portion  of  the" return  gas 
from  the  main  apparatus. — W.  H.  C. 


Separation  of  mixtures  of  gases  liquefying  at  very 
different  temperatures  [e.g.,  hydrogen  from  traler- 
gas'].  L'Air  Liquidc  (Soc.  Anon,  pour  I'Etud'; 
et  I'Exploit.  des  Proc.  G.  Claude).  Vt.  Pats. 
475,297,  Feb.  4,  1914,  and  475,346,  Feb.  10,  1914. 

To  obtain  pure  hydrogen  by  the  partial  lique- 
faction of  water-gas,  the  greater  part  of  the  carbon 
monoxide  is  liquefied  by  the  cold  produced  by  the 
expansion  of  the  liquefied  carbon  monoxide  from 
a  previous  charge,  and  the  last  traces  of  carbon 
inonoxido  remaining  with  the  hydrogen  are 
liquefied  either  by  the  cold  produced  by  the 
expansion  of  the  whole  or  a  portion  of  the  separated 
compressed  hydrogen,  or  by  the  evaporation  of 
liquefied  carbon  monoxide  containing  dissolved 
hydrogen. — W.  H.  (!. 

Calcining  kilns.  J.  A.  Owen,  Asti-op.  Eng.  Pat. 
2003,  Feb.  8,  1915.  Addition  to  Eng.  Pat. 
14.959,  June  23,  1914  (this  J„  1915,  212). 

The  air-admission  cone  described  in  the  principal 
patent  Is  lengthened  axially  and  divided  into  a 
number  of  compartments  by  horizontal  plates. 
The  compartments  are  supplied  separately  with 
air  at  different  pressures.  The  division  plates  are 
made  in  two  or  more  sections  to  facihtate  removal. 

— W.  F.  F. 

Prrcipiiation,  and  precipitating  apparatus.  H.  R. 
Conklin,  Joplin.  Mo.  U.S.  Pats.  1.160,849  and 
1,160,850.  Nov.  16,  1915.  Dates  of  appl.,  Apr.  7 
and  June  26,  1915. 

The  solution  and  a  solid  precipitant  in  small 
pieces  are  passed  in  opposite  directions  through  an 
inclined  spiral  conduit,  which  Ls  rotated  about  its 
axis.  The  precipitate  is  detached  from  the  pieces 
of  the  precipitant  by  friction,  and  removed 
sepai-ately.  the  precipitant  being  returned  and 
used  again  after  separating  very  small  particles. 

— W.  H.  C. 


Leaching ;     Apparatus    for    methodical    and    con- 
tinuous   .      Soc.   Aiion.   d'Exploit.   de  Proc. 

Evaporatoires    (.Svsteme    Prache    et    Bouillon). 
Fi-.  Pat.  470,150,  Apr.  7,  1914. 

The  material  and  the  leaching  liquid  are  passed 
continuously,  in  opposite  directions,  through  a 
cyluidrical  extractor,  and  at  certain  points  of  the 
circuit  a  portion  of  the  partly  saturated  solution 
is  withdrawn  and  concentrated  in  a  tubular 
evaporator  of  the  injector  compressor  type,  and 
the  concentrated  liquid  is  returned  to  the  extractor. 
The  condensed  water  from  the  heating  steam  used 
in  the  evaporator  is  used  instead  of  fresh  water  in 
the  extractor. — ^W.  H.  C. 

Treating  liquids  icith  gases  and  vapours.  W.  Feld. 
Fi-.  Pat.  475,387.  May  19,  1914.  (Extension  of 
U.S.  Pat.  1,110,914;  this  J..  1914,  999.) 
Various  forms  of  agitators  are  claimed,  whicli 
not  onlv  agitate  the  washing  liquid  and  draw  it 
upwards  fi-om  the  bottom  of  the  vessel,  but 
also  aspirate  the  gas  from  the  bell. — W.  H.  C. 


Separator  :    Centrifugal- 


T.  E.  Brown,  New 


York.    U.S.  Pat.  1.159,741,  Nov.  9,  1915.     Date 

of  appl.,  Apr.  10.  1915. 
A  NUMBER  of  separating  vessels,  which  are  rotated 
about  a  common  axis,  have  openings  in  their  sides 
normally  turned  towards  the  axis.  Each  vessel  Ls 
also  mounted  on  an  independent  axis  and  can  be 
rotated  bv  fluid  pressure  so  that  the  openings  can 
be  turned  awav  from  the  common  axis  to  allow 
the  solid  material  to  be  discharged  by  centrifugal 
force.— W.  H.  C. 
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Separator  ;   Cnilrifutfal .   J.  MoCallum,  HurU-y. 

Kow  )Ies..  Assignor  to  ^V.  \V.  Joimlin  and  A.  W. 
HarrU.  U.S.  l>at.  1,151,575,  iSopt.  Ill,  1015. 
Date  of  appl..  Mar.  11.  1914. 

An  out*n-  Re]<jinitinp  chainl)cr.  15,  and  an  inner 
itgitatiu^  .-ind  scnibliini:  device.  17,  are  i-ol«ted 
resTjci  tivelv  t>v  the  shaft,   10.  and  the  sleeve,  10  ; 


filainont,  rod,  tiilie,  or  the  like,  hcatod  to  tlie 
requisite  tenipeiatiire  by  an  elei'lrio  current,  ia 
used  a.s  a  catalyst.  'Jlio  niet^dlic  filanioiit  may  be 
i-tiatod  with  any  .suitable  oxide  or  other  nietallir 
couipomul.- — 'W.  H.  C 


Scpnrutiit(j  ijtw  niUtures  ;    Method  of  - 
Lilie      '"  "       -  • 
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the  scrubbing  device,  17,  is  rotated  in  the 
Bame  direction  as  the  outer  chamber,  15,  but  at  a 
higher  speed.  The  material  to  be  treated  is  fed 
into  the  hopper,  40,  and  i)a.ssos  down  the  channels, 
41,  to  the  annular  separating  chamber,  32.  It 
passes  over  the  upper  face,  10.  of  the  agitating 
device,  which  is  provided  \\\\.\\  ribs,  and  the 
liquid  portion  pa-sses  over  the  lower  face,  48,  of  the 
agitating  device  and  is  discharged  tlirough  the 
opening,  49.  The  solids  are  thrciwn  towards  the 
outer  part  of  the  separating  chamber  by  the 
centrifugal  force  and  are  discliargcd  throu£;h  the 
orifices,  34.  The  dischaige  of  the  separated  solid 
matter  ifi  facilitated  by  a  suitaV^le  liquid  which  is 
fed  into  the  opening,  22,  and  is  dischaifjed  into  the 
separating  chamber  tlu'ough  the  channels,  30  and 
ai.— W.  H.  C. 

Fire-exlinguishimj  liffiiid.     .T.  W.  Aylsworth,  E.tst 

Orange,  N.J.,  A.ssignor  to  Pvreiie  Manufacturing 

Co.  U.S.  Pat.  1.1.54.101,  .Sept.  21,  1915.     Date  of 

appl..  May  25,  1909. 

C^BBON     t<'t  rachloride     is     mixed     with     sodium 

tungstate  and  with  a  halogen  derivative  of  benzene 

or  naphthalene  having  a  higher  boihng  point  than 

carbon  tetrachloride.     When  thrown  on  to  burning 

material  a  blanket  of  lieavy,  non-poL-^onous  ga.s  is 

formed,   which   is  a  non-sujiporter  of  <ombustion 

iind   which  smothers  the  fire,  whilst  the  charred 

remains  of  the  material   become  covered   with   a 

<loposit  which  prevents  their  re-ignition. — W.H.C. 

CtUalyet.      P.  Sabatier  and  A.  Mailhe.      Fr.  pat. 
475,367,  Feb.  14,  1914. 

A   PLATTNtTM,    nickel,    or   other  suitable   LaetalUc 


J.  K. 
U.«.     Pat. 


lienfeld.      Leipzig.      Germany 
1,103.'(23.  Dec.  7,1915.  Dateotappl.,Oct.l3,1911. 

See  Fr.  P.at.  435,357  of  1911  ;  this  J.,  1012,  385. 

Fhiirls  :  Apparalus  for  the  trealnioii  of- — — with 
cotKjiilant^.  A.  I'.  Strolimcnger,  Assignor  to 
Kstcrand  Co.,  Ltd.,  London.  U.S.  Pat.  1,1(31,750. 
Nov.  23,  1915.     Date  of  appl.,  Sep.  30,  1914. 

See  Eng.  Pat.  22,050  ot  1913  ;  this  J.,  1914,  873. 


Regencrativf  furnaces  [for  gas  retort^]. 
9214.     See  II a. 


Eng.  Pat. 


Machine  for  muring  concrete  and  other  ^nat^rials. 
Eng.  Pat.  10,007.     Sec  IX. 


II.\.— FUEL  ;    GAS  ;    MINERAL    OILS    AND 
WAXES. 

Coal ;  Coking  of— —  at  low  temperatures.  S.  W. 
Parr  and  H.  L.  Oliu.  BuU.  70,  Univ.  of  Illinois 
Eng.  Experiment  Station,  May  31,  I9I5,  3!^ 
pages.     (See  also  this  J.,  1913,  589.) 

The  experimental  coking  oven,  holding  about 
100  Uj.  of  coal,  used  in  the  investifration,  consisted 
of  a  vertical  steel  cylinder,  lined  with  asbestos  and 
provided  internally  with  another  steel  cylinder, 
inside  which  is  a  perforated  truncated  cone  of  light 
sheet-iron.  The  charge  of  crushed  coal  was  fed 
into  the  inner  conical  chamber  tlu-ough  a  hopper 
and  a  large  gate-valve.  The  products  of  distilla- 
tion were  withdrawn  from  the  inner  cylmder  and 
collected.  Tlie  oven  was  heated  to  between  400 
and  500°  C,  by  a  ring-burner  using  gas  and  air 
blast.  To  prevent  oxidation,  superheated  steam 
was  passed  through  the  oven  during  a  test.  It  was 
observed  that  cokes  of  good  density  and  hardness 
may  be  made  by  well  mixing  finely  powdered  semi- 
coke  (about  08%  fixed  carbon  referred  to  dry 
material)  and  raw  coal  in  suitable  proportion.s ; 
highly  bituminous  coal  from  Vermilion  (bounty  gave 
the  best  results  when  mixed  with  its  own  weight  of 
coke  dust,  whereas  smaller  proportions  of  coke  dust 
were  preferable  in  the  case  of  other  types  of  coal 
with  higher'  content  of  fixed  carbon.  The  coke 
reduces  the  plasticity  ot  the  hot  coal  and  aUowa  the 
gases  to  escape  freely  without "  blowi)ig."'  The  semi- 
coke  produced  at  400°  to  500°  C.  frrJm  Vermilion 
t-'ounty  coal,  without  addition  ot  coke  dust,  con- 
tains about  18%  of  volatile  matter  but  no  tar  con- 
stituents. It  is  excellent  tor  suction-gas  producei-s 
and  for  household  iLse.  It  is  clean,  Inirns  withoxil 
smoke  or  .soot,  and  needs  no  special  attention  when 
burned  in  an  open  grate.  The  tar  is  fluid  at 
ordinary  temperature,  and  is  black  to  rich  brown 
in  colour.  It  has  a  low  viscositv,  and  a  sp.gr.  of 
1009.  It  Yields  about  18%  of  light  oil  distillinf 
'  up  to  210°  C.,  and  28  to  30%  of  tar-acids,  most  of 
which  distil  between  210°  and  325°  C.  About  10",,, 
of  the  total  distillate  from  the  crude  tar  is  suitable 
]  for  use  in  internal  combustion  engines.  The  crude 
I  tar  contains  1-35%  free  carbon,  no  naphthalene, 
i  and  yicilds  about  30%  of  a  hard  pitch  which  is 
,  rather  brittle  and  breaks  with  a  bright  fracture. 
I  —A.  B.  S. 

I 

Critical  points  of  several  diffiniWy  liquefiable  gases  : 
j  nitrogni,  carbon  monoxide,  oxygen,  methane. 
i       Cardoso.     See  VII. 
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Separation  of  hydrogen  and  methane.  Catalysis  of 
oxy-hydroijen  mijctures.  Activation  of  chlorate 
solutions  by  osmium.  Hofmann  and  Schneider. 
See  Vn. 

Effects  of  inhaling  dusts  applicable  for  stone-dusting 
in  coal  mines.     Ilaldane.     See   XI  Xb. 

Sensitiveness  of  petroleum  aspkall  to  light.    Godrich. 
See  XXI. 

Patents. 

Briquettes  of  anthracite,  coke,  lignite,  \_wood -charcoal,] 

etc.  Manufacture  of  smokeless .  A.  Exbravat. 

First  Addition,  dated  Feb.  9,  1914,  to  Fr.  Pat. 
470,949,  June  28,   1913  (this  J.,   1915,  215). 

In  the  manufacture  of  the  agglomerant  according 
to  the  principal  patent,  the  seaweed  may  be  partly 
replaced  by  flour.  Disintegration  of  the  briquette 
by  moisture  is  prevented  by  the  addition  of 
caustic  lime  and  'sihcates  of  aluminium  and 
calcium. — W.  F.  F. 

Coke-ovens ;      Modification    to    permit    by-product 

recovery   from    non-recovery    horizontal with 

vertical  flues.      Soc.    Franco-Beige   de   Fours   k 
Coke.    Fr.  Pat.  475,154,  Jan.  22,  1914. 

Gas  and  air  passages  open  into  the  top  of  each 
heating   fl\ie,    and   the   hot   combustion   products 

Sass  downwards  through  the  flues  into 
le  space  below  the  ovens.  In  this  way 
overheating  of  the  crown  of  the  coking 
chambers  can  be  prevented  merely  by 
regulating  the  supplies  of  gas  and  air. 
The  heating  flues  may  be  connected  at 
their  upper  ends  by  a  horizontal  pas- 
sage.— W.  F.  F. 

Gas ;  Process  and  apparatus  for  the 
distillation  of  coal  for  the  manufac- 
ture of .  A.  Pinet  and  A.  Debout. 

Fr.  Pat.  475,716,  July  27,  1914. 

Powdered  coal  contained  in  a  hopper 
is  fed  by  an  oscillating  cylindrical  dis- 
tributor, in  a  thin  stream,  into  two 
conduits  formed  in  the  two  upper 
inclined  walls  of  a  distillation  chamber 
of  diamond-shaped  vertical  section. 
The  coal  enters  the  chamber  at  opposite 
ends  of  a  horizontal  diameter  and 
slides  down  the  lower  inchned  walls  to 
a  quenching  vessel  below.  The  distil- 
lation chamber  is  heated  by  means  of 
external  tlues.  A  suitable  device  is  pro- 
vided in  the  hopper  to  stop  the 
oscillation  of  the  feeding  cylinder  when 
the  coal  falls  to  a  predetermined  level. 
The  quenching  vessel  may  supply 
steam  for  the  generation  of  water-gas. 
— W.  F.  F. 

Carbotiisation  ;     Methods    of .     L. 

L.  Sxunmers.    Fr.  Pat.  47(3,127,  Aug. 
31,    1914. 

The  materials  to  be  carbonised  are 
introduced  into  a  closed  retort  heated 
externally,  and,  at  a  point  near  where 
the  carbonaceous  matter  enters  the  retort,  the 
temperature  is  raised  sufficiently  to  render  the 
materials  plastic.  The  gases  hberated  during  the 
carbonisation  are  made  to  pass  over  the  surface 
of  the  raw  materials  as  these  enter  the  retort. 
The  heating  agent  may  be  producer-gas.  waste 
furnace-gases,  or  gas  "from  a  fm-nace  specially 
built  for  the  purpose.  The  method  is  specially 
adapted  for  the  treatment  of  carbonaceous 
materials  with  a  high  percentage  of  volatile 
matter,  and  therefore  difficult  to  carbonise  by  the 
ordinary  methods. — J.  B.  C.  K. 


Carbonising  furnaces.     L.  L.  Summers.      Fr.  Pat. 
476,128,  Aug.  31,  1914. 

The  furnace  comprises  a  horizontal  closed  retort 
divided  into  several  chambers  by  light  longitudinal 
partitions.  Tlie  carbonaceous  material  Is  fed 
simultaneously  into  each  of  these  chambers  at 
one  end,  moved  uniformly  along  the  length  of  the 
retort,  and  discharged  from  the  other  end  of  the 
retort.  The  furnace  is  constructed  with  lateral 
gas  pas.sages  in  the  jjartition  walls  and  in  the 
furnace  roof.  The  feeding  plate  which  regulates 
the  supply  of  the  carbonaceous  material  to  the 
retort  is  cons.tructed  in  sections — one  section  to 
each  chamber — these  different  sections  being  held 
together  by  a  cross  head-plate  outside  the  retort. 
The  bricks  used  for  the  partitions  of  the  furnace 
are  moulded  so  as  to  leave  a  longitudinal  gas- 
passage  when  set,  and  are  provided  with  ribs  and 
grooves    which    render   the    joints    gas-tight. 

—J.  B.  C.  K. 


Water-gas  ;    Apparatus  for  the  production  of- 


A.  Choury.     Fr.  Pat.  475,407,  July  16,  1914. 

Air  is  forced  by  the  pipe,  F,  heating  coil,  d,  and 
space,  Li,  through  the  grate,  K,  and  the  fuel  in  the 
chamber,  A.  The  combustion  products  pass 
through  the  annular  space,  D,  over  the  coil,  d 
to  the  boiler,  Q,  and  thence  to  the  air.     The  valves 


T  and  U,  are  then  closed  and  the  valves,  O  and 
P.  opened.  Steam  from  the  boiler  passes  through 
the  superheating  coU,  f,  to  the  chamber.  A,  and 
water-gas  is  withdrawTi  through  the  space,  L^, 
and  pipe,  L,  to  the  water  heater,  Jl,  which  supplies 
the  boiler,  Q,  and  thence  to  a  gasometer. — W.  F.  F. 

Water-gas;  Manufacture  of by  using  com- 
mercial oxygen.  R.  P.  Pictet.  Fr.  Pat.  475,528, 
July  21,  1914.    Under  Int.  Conv.,  Oct.  27,  1913. 

A  MixTtJBE  of  pure  or  nearly  pure  oxygen  and 
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paD.  1&,  1916. 


steaiii  is  admitted  through  a  tube  of  refractory 
material  into  tho  centre  of  the  oliarse  of  fuel  in 
the  generator,  the  mixture  lieiug  in  such  proportions 
that  the  temperatxire  is  maintained  at  ahout 
llU)0'  C  I'raetii-ally  piuv  water-gas  is  drawn  olT 
and  is  si-rubbeil  and  storeii  in  the  usual  way. 
The  base  of  the  generator  is  unmersed  in  a  water- 
seal,  and  openings  ai-e  provided  for  the  withdrawal 
of  ashes.— W.  F.  F. 

Segrneralife  furnaces  [for  gas  retorts].  Drakes, 
Ltd..  and  W.  A.  Drake.  Halifax.  Eng.  Pat. 
S»214.  June  23,  1915. 

Ix  the  type  of  regenerative  fiu-naee  for  gas  retorts 
in  which  the  waste  gases  from  the  combustion 
chamber  surroimding  the  retorts  are  conducted 
first  downwanls  and  then  through  liorizontal 
tubidar  tlues.  the  usual  partitions  in  the  vertical 
flues,  which  connect  the  outer  walls  to  the  tubes, 
are  avoided  by  an  arrangement  of  binding  bricks 
projecting  from  the  walls  into  the  spaces  between 
the  tubes.  The  joints  niav  be  staggered  to  prevent 
leakage.— W.  F.  F. 


Preparation     of - 


Liijht  Jiydrocarbons  and  petroleum  spirits  and 
illiers  ;  Manufacture  of— from  heary  hydro- 
carbons obtained  from  refined  pelrohutn.  heavy 
petroleum  oils,  or  analoijous  prodiicln  obtained 
from  shales,  lignites,  peat,  or  a-ood.  P.  Sabatier 
and  A.  .MaUhe.    !•>.  Pat.  ■17,->,303,  Feb.  4,  li)14. 

t'lUDU  petroleum,  purified  oils,  or  heavy  hydro- 
carbons are  i>assed  over  a  network  of  wires  heated 
electrically  from  .jOO'  C.  to  a  red  lieat.  and  the 
products  condensed.  Tlic  light  oils  obtained  are 
conxerted  into  saturated  hydrocarbons  bv  hydro- 
genation  in  contact  with  finely  divided  nickel, 
cobalt,  iron,  or  the  like,  heated  to  200"— 800°  C. 

— W.  F.  F. 

Petroleum;    Process    of    treating    crude - 


under 


Dissolved     acetylene  . 

reduced  pressure.      A.  M.  Haquette  n^e  Ferron. 

Fr.  Pat.  475.197,  Jan.  27.  1914. 
The  receptacles  to  be  filled  with  dis.solved  acetylene 
are  cooled  so  that  the  required  amount  of  acetylene 
may  be  introduced  at  a  lower  pressure. — W.  F.  F. 

Liquid     hydrocarbons      (petroleum)  ;         Electrically 

heated  still  for .    T.  Delort.    Third  Addition, 

dated    Jan.    26.     1914.    to    Fr.    Pat.    4()9.054, 
Feb.  8.   1913  (this  J.,   1914,  954  ;    1915,  20). 

TiiE  liquid  is  first  heated  in  the  upper  compart- 
ment. A,  of  the  still  while  running  through  inclined 
troughs,   P,   containing   heating   conduits,    F',   for 


hot  gasfts.  The  residue  flows  through  a  pipe,  s. 
and  a  worm,  »•,  in  the  lompartmcnt,  K,  which 
contains  the  residue  from  the  compartment,  11', 
from  which  it  overflows  by  the  pipe,  K.  The 
heated  oil  from  the  worm,  g*.  flows  from  the  pipe, 
B,  over  the  zig-SMig  trough,  P,  which  is  similarly 
heated  by  hot  ga.ses  from  the  combustion  chamber, 
F.  The  temperature  increa.s<?s  as  the  oil  flows 
downwards.  The  hot  residue  after  passing  througli 
the  compartment,  R,  gives  up  its  heat  to  the  crudf; 
oil  in  the  v<«sel,  Ri.  The  apparatus  may  also  be 
used  for  electrical  heating. — W.  F.  F. 


Seidenschnur,  t'harlottenburg.  and  J.  Dehnst, 
Halensee,  Assignors  to  Riitgerswerke  Act.-Ges., 
Berlin.  U.S.  Pat.  1.102.729,  Nov.  30.  1915. 
Date  of  appl.,  June  13,  1908. 

See  Ft.  Pat.  389,860  of  1908^  this  J.,  1908,  1012. 

Petroleum  of  a  high  boiling  point  ;  Process  of  and 

aj>paraliis  for  converting into  petroleum  of  a 

lower  boiling  point.  11.  Wade.  London.  From 
Standard  Oil  Co.  (Indianal,  Whiting,  Ind., 
U.S.A.     Eng.   Pat.   1226,   Jan.   20,   1915. 

See  U.S.  Pats.   1.129,034  and  1,132,163  of  1915 
this  J.,  1915,  346,  415. 

Manufacture  of  binding  material  for  eoatings,  etc. 
[from  coal  tar  or  petroleum].  Fv.  Pat.  476.362. 
See  III. 

Cyclic  process  for  producing  nascent  hydrogen  by 
means  of  esters.  [Desulphurising  petroleum.] 
Fr.  Pat.  476,454.     See  VII. 

Apparatus  for  the  continuous  direct  rectification  of 
wines,  phlegms,  and  other  volatile  products,  benzol, 
petroleum,  etc.     Fr.   Pat.   475,969.     See  XVIII. 


IlB— DESTRUCTIVE  DISTILLATION ; 
HEATING;    UGHTING. 

Arc;    The    electric in    impotirs    and    gases   at 

reduced  pressures.  W.  A.  Darrah.  jVmer.  Elec- 
trochem.  Soc,  and  Ilhmi.  P>ng.  Soc,  Joint 
Meeting,  Nov.  11.  1915.  Met.  and  Chem.  Eng,, 
1915,   13,  915—918. 

A  SPECi.^L  form  of  lamp  was  used  in  the  experi- 
ments, the  arc  being  produced  in  a  chamber 
lietween  tungsten  electrodes  partly  surrounded  by 
a  refractory  insulator.  The  upper  movable  elec- 
trode was  fastened  by  a  tungsten  rod  to  an  iron 
core,  surrounded  by  a  glass  shell,  and  the  current 
was  conducted  from  the  electrode  to  the  upper 
seal  by  a  flexilile  tungsten  spiral.  The  deposit, 
collecting  on  the  globe,  was  elimiiiatod  by  arranging 
a  dratight  tube  around  the  upper  'loctrode.  «ith 
corrugations  on  the  tube  and  condensing  chamber 
to  aid  the  deposition  of  the  suspended  matter. 
The  lamp  was  exhausted  and  heated,  and  a  liquid, 
volatile  at  a  high  temperatvire,  introduced  by  a 
special  contrivance  to  avoid  the  introduction  of 
moisture.  Experiments  have  been  made  with 
carbon,  titanium,  and  silicon  tetracldorides,  anti- 
mony, phosphorus,  and  aluniiniiun  trichlorides. 
stannic,  arsenic,  lioron,  cerium,  calciiun,  and 
chromic  chlorides,  calcium  iodide,  titanium  chloro- 
bromide,  bromine,  iodine,  and  chlorine.  These 
substances  have  been  classified  as  (a)  those  giving 
high  illumination  Iiut  unstable  arcs,  (i)  those 
giving  low  illumination  and  stable  arcs  at  rela- 
tiveh'  low  xoltag<ts,  (c)  catalyscrs,  which  assist 
recombination  in  the  flame  zone,  thus  minimising 
deposit.     The  arc  ha.s  the  general    appearance  of 
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a  thick,  intensely-heated  incandescent  fUament, 
shghtly  bent  at  the  top.  Very  efiicieiit  five- 
ampere  lamps,  containing  titanium  bromochloride, 
have  been  constructed  gi\'ing  a  wliite  light,  the 
compound  being  readily  re-formed  after  dis- 
sociation.— B.  N. 

Cokituj  of  coal  at  low  iemperalures.     PaiT  and  Olin. 
Sec  IlA. 

P.'VTKNTS. 

Vcgeiable  charcoal  decolorising  agent  and  rnclhod  of 
lyiaking  it.  C.  Bonnard.  Fr.  Pat.  475,184, 
Jan.  23,  1914. 

The  charcoal  is  obtained  by  heating  in  a  closed 
vessel  an  intimate  mixture  of  wood  sawdust  and 
calcium  carbonate  or  caustic  lime,  in  the  relative 
proportions,  of  4  :  1.  to  400°— 450°  C.  This  heating 
may  be  carried  out  either  in  a  crucible  provided 
with  a  tightly  fitting  cover,  or  in  a  vertical  retort 
in  continuous  operation,  provided  with  means  for 
protecting  the  products  from  oxidation,  on  their 
delivery  at  the  lower  end  of  the  retort.  For 
example,  the  calcined  mixture  may  be  allowed  to 
fall  into  water,  or  into  a  vessel  from  which  air  is 
excluded,  or  which  is  filled  with  some  inert  gas. 
After  the  calcined  mixture  has  been  cooled,  it  Ls 
treated  with  dilute  commercial  hydrochloric  acid 
in  order  to  dissolve  the  lime,  and  is  then  washed 
and  dried,  \\  lien  it  is  ready  for  use.  It.s  bleaching 
power  is  only  slightly  less  than  that  of  animal 
charcoal.  Peat  or  spent -tan  may  be  employed  in 
place  of  sawdust. — J.  B.  C.  K. 

Incandescent  gas  mantles  ;  Apparatus  for  the  ?««««- 

factiire  of .     J.  Ij.  Jluller,   Sannois.   and   J. 

Bonnet.   Paris.     Eng.  Pat.   683.   Jan.    15,    1915. 
Under  Int.  Conv.,  Jan.  31.  1914. 

In  the  machine  for  making  incandescence  gas 
mantles  wliich  is  described  in  Eng.  Pat.  6556  of 
1909  (this  J.,  1910,  340),  displacement  of  the 
mantle-carrjing  rods  due  to  wear  is  avoided  by 
the  substitution  of  a  system  of  rigid  members  for 
the  driving  chains.  A  stop  system  to  prevent  a 
revei-se  movement  during  any  of  the  operations  is 
also  provided. — W.  F.  F. 

Arc-lamp  electrode.  E.  J.  Watzl.  Assignor  to 
National  Carbon  Co..  Cleveland.  Ohio.  U.S.  Pat. 
1, 161. 173.Xov.23.1915. Date  of  appl..Apr.l4. 1913. 
The  electrode  contains  the  fused  oxides  of  ti- 
tanium, tungsten,  and  the  rare  earths  in  molecular 
proportions. — W.  F.  F. 

Methods  of  carbonisation.  Carbonising  furnaces. 
Ft.    Pats.    476,127    and    476,128.     See    IIa. 

Manufacture  of  light  hydrocarbons  from  heavi/  hydro- 
carbons obtained  from  refined  petroleum,  heavy 
petroleum  oils,  or  analogous  produHs  obtained 
from  shales,  lignites,  peat,  or  wood.  Fr.  Pat. 
475,303.     See  IIa. 

Production   of  liquid   aromatic   hydrocarbons  from 
coal.     Ft.    Pat.    475,433.     Sec    III. 


in.— TAR  AND  TAR  PRODUCTS. 

Phenylhydrazine,  substituted  plienylhydru:ines,  and 
p-nilrophenylhydrazones ;       Action      of     iitanous 

chloride  on .     F.  Robinson.     J.  Alanchester 

School  of  Techno].,  1915,  7,  105 — 108. 

PHENYLnvDRAZlXE  and  p-bromophenylhydrazine 
are  not  reduced  by  titanous  chloride,  "whereas 
p-nitrophenylhydrazine  is  reduced   quantitatively 


by  this  reagent  to  p-phenylenediamine  and 
ammonia.  By  using  standard  titanous  chloride 
in  boiling  solution,  and  titrating  the  excess  with 
standard  Crystal  Scarlet,  the  p-nitro-compound  and 
acctone-p-nitrophenylhydra/onc  may  be  estmiated, 
but  attempts  to  obtain  a  volumetric  method  for  the 
estimation  of  acetone  and  formaldehyde  by  means 
of  the  />-nitrophenylhydrazones  failed  to  give 
satisfactory  results.  "  Tiu;  activating  influence  of 
the  nitro-group  may  be  due  to  the  decomposition 
of  7J-nitrophenylhydrazine  into  nitrobenzene  and 
p-nitranUine,  which  latter  would  eventually  form 
p-phenvlenediamine  ;  these  products  were 
obtained  by  Hyde  (Ber.,  1900,  32,  1816)  by  heating 
;j-nitrophenvlhvdrazine  with  hydrochloric  acid 
(1  :  1)  in  a  sealed  tube  at  120'— 130°  C,  but  no 
support  of  this  view  has  been  obtained.  The 
author  was  not  successful  in  an  attempt  to  estab- 
lish  a   volumetric   method   for   the   estimation   of 

;    sugars    depending    on    the    formation    of    the    p- 

I    nitrophenylosazones. — F.  W.  A. 

Alcohols,    aldehydes,    and    ketones ;     Reduction    of 
I        aromatic .  A.Skita,  Ber., 1915,48,1085 — 1698. 

1  The  method  described  by  Skita  and  Meyer  (this  J., 
1913,  46),  and  recently  confirmed  by  Skita  (this  J., 
1915,  1271),  has  been  applied  to  the  hydrogenation 
of  aromatic  and  heterocyclic  substances  in  col- 
loidal solution.  The  reduction  of  ketones  and 
aldehydes  to  the  corresponding  alcohols  may,  in 
some  cases,  be  effected  with  the  addition  of  acetic 
acid  to  the  gum  arable  medium,  but  the  platinum 
concentration  must  lie  increased  ;  in  certain  cases 
the  reduction  can  only  be  carried  out  in  acetic  a«id 
solution.     As  recently  shown  (this  J.,  1915,  1271) 

I  benzaldehyde  is  reduced  completely  to  toluene  and 
hexahydrotoluene,  and  benzopheuone  to  diphenyl- 
methane  and  dodecahydrodiphenyhnethane  ; 
attempts    have   now    been    made    to    prevent   the 

i   reduction  proceeding  so  far.     The  main  product 

1   formed    by    the   reduction   of    cinnamic    aldehyde 

1  is  hexahydrophenylpropyl  alcohol  (b.pt.  120' — 
121°  C.  at  15  mm.),  only  small  amounts  of  the 
hydrocarbons,  propyl-  and  hexahydropropyl- 
benzene   being   obtained  ;     the   reaction   has   been 

j  shown  to  proceed  first  to  the  saturated  aldehyde 
and  then  to  the  saturated  alcohol  before  hydro- 
genation of  the  nucleus  occurs.  Similarly  phenyl- 
acetaldehvde    is    reduced    mainlv    to    hesahydro- 

,  phenylethyl  alcohol  (b.pt.  200= — 209=  C.)  ;  it  reacts 
first  as  the  acetate  of  its  enolic  form,  viz.,  as 
phenylvinyl  acetate,  the  aliphatic  double  linkage 
being  saturated,  giving  phenylethyl  acetate, 
before  the  nucleus  is  hydrogenated.  This  result 
of  acylation  is  not  general  in  character  ;  benzyl 
acetate  and  benzoate  and  benzaldehyde-diacetate 
give  toluene  on  reduction,  like  benzyl  alcohol  and 
benzaldehyde  ;  even  benzyl  ethyl  ether  is  decom- 
posed in "  this  manner-  by  the  hydrogenation 
process,  giving  rise  to  toluene.  Hexahydrobenzalde- 

'  hyde  was  eventually  produced  by  condensing 
benzaldehyde  and  aniline  to  benzalanUine.  reducing 
with    sodium    and    alcohol    to    benzylaiuline    and 

1    then     by     catalytic     reduction     to     dodecahydro- 

I    benzylaniline  ;      oxidation     of     this     product     by 

Eermanganate  in  acetone  solution  gave  dodeca- 
ydrobenzalaniline,  which  decomposes  rapidly  in 
acid  solution  to  hexahydrobenzaldehyde  (b.pt. 
160' — 165'  C.)  and  cycloliexylamine.  Hexahydro- 
benzophenone  was  obtained  in  a  similar  manner. 
These  catalvtic  reductions  proceed  more  rapidly  if 
a  platiu\im  "compound  is  used  in  place  of  colloidal 
platinum ;  it  is  considered  that  addition  com- 
pounds are  formed  when  a  sufficient  concentration 
of  platinum  is  attained,  their  formation  being 
hastened  by  certain  additions,  notably  acetic  acid. 
•^  — F.  W.  A. 

Mamcfacture    of   dyes,    drugs,    and    chemicals    in 
Japan.     See  IV. 


36 


cl.  IV.— colouring  matters  and  dyes. 


[Jau.  15,  1916. 


Patents. 

hydrocarbons  from 
.     E.     Jolicard. 


Aromatic 
liquid - 
Fel..   1 


coal 
Ft. 


1914. 


Production    of 
Pat.     475,433, 


CoAl.  is  treated  at  400°  C.  in  a  furnace,  which  Ls 
not  beatwl  extornally.  with  nascent  hydrogen, 
produced  for  examiile  by  introducing  a  mixture  of 
superheated  steani  and  air  at  500"  C".  :  cai-bon 
monoxide  (proihici^r  gas,  water  gas)  at  000^  C.  may 
be  used  in  place  of  all  or  pai-t  of  the  air.  A  gaseous 
catalyst,  such  as  chlorine  or  hydrochloric  acid, 
may  be  introtluced,  or  a  solid  catalyst,  such  as 
copper,  nickel,  etc.,  may  be  deposited  on  the 
coal.— F.  W.  A. 

Coal  tar  ;    Process  and  apparatus  for  the  treatment 

of by  icann  air.     V.   Ammann.      Vt.  Pat. 

475,665,  July  25,  1914. 

To  remove  the  animoniacal  liquor  contained  in 
crude  coal  tar,  it  is  sprayed  into  the  upper  part 
of  a  tall  cylinder,  wherein  it  meets  an  ascending 
current  of  hot  dry  air. — F.  W.  A. 

Binding  material  for  coatings,  etc.  ;  Manufacture  of 

[from  coal  tar  or  petroleum].   Soc.  Anon,  des 

Combustibles    Industriels.       Pr.    Pat.    476,362, 
Apr.  18,  1914. 

Coal  tar  or  a  petroleum  product  is  heated  to  remove 
ammoniacal  liquor  and  light  oils,  and  distilled 
between  120"  C.  and  250°  C.  in  the  case  of  coal  tar, 
or  120°  and  300°  C.  in  the  case  of  petroleum 
products,  in  a  rapid  current  of  an  inert  gas.  The 
distillate  is  freed  from  naphthalene  by  decanta- 
tion,  and  incorporated  with  the  undistilled  residue. 
The  heavy  oil  so  obtained  is  thickened  slowly  by 
polymerisation  by  means  of  a  current  of  oxidising 
gas,  at  a  temperature  below  2.^0°  C.  for  coal  tar 
products  or  .300°  C  for  petroleum  products.  The 
products  obtained  by  this  treatment  constitute 
excellent  binding  materials  for  coatings  used  in  the 
metallurgical  industry.- — F.  W.  A. 

Diaminodiphenylureatelrasulphonic  acid  ;  Prepara- 
tion of .    Farbw.  vorni.  Meister.  Lucius,  und 

Bruning.    Ger.  Pat.  286,752,  May  31,  1913. 

By  the  action  of  phosgene  on  j)-phcnylenediamine- 
disulpbonic  acid  in  presence  of  a  sulistancc  capable 
of  combining  with  acid,  a  diaminodiphenylurea- 
tetrasul phonic  acid  is  produced  in  which  the  sul- 
phonic  groups  are  in  the  mefa-position  with  respect 
to  the  urea  residue.  Uence  in  the  azo  dyestufls 
derived  from  thi.s  aniino-acid  the  sulphonic  groups 
will  be  in  the  f/r//ici-posit ion  with  respect  to  the  azo 
group,  a  position  in  which  they  exert  a  favourable 
influence  on  the  affinity  of  the  dyestuffs  for  cott-on 
and  their  fastness  to  light. — A.  S. 

Manufacture  of  light  hydrocarbons  from  heavy 
hydrocarbons  obtained  from  refined  petroleum, 
heavy  petroleum  oils,  or  analogous  products 
obtained  from  shales,  lignites,  peat,  or  wood.  Ft. 
Pat.  475,303.     See  IIa. 

Apparatus  for  the  c07ttimtous  direct  rectification  of 
tcines,  phlegms,  and  other  volatile  products, 
benzol,  petroleum,  etc.  Fr.  Pat.  475,900.  See 
XVIII. 


IV.-COLOURING  MATTERS  AND  DYES. 

Inditjoid  colouring  matters ;    Aromalie-opcn   chain 

aliphatic .     W.  Herzog  and  A.  Jolles.     Ber., 

1915,  48,  1.574—1.578. 

CONDKNSATIOS  of  the  anlUdes  of  o-diketoues  with ' 
^-dike-tones  resulted  in  the  formation  of  aromatic- 
aliphatic  indigoid  dyes  of  well  defined  crystalline 
charac-ter,   considerably   more   soluble   in  organic 


solvents  than  Indigotin,  and,  although,  like  it, 
reducible  with  hydi\)sulphite,  and  reoxidised  on 
tlie  fibre,  the  coloure  produced  were  fugitive. 
lYoma-isatin  anilide  and  acetylacetone,  2-inilole-3- 
pentanone-iudigo, 

was  obtained  as  cinnabar-red  needles,  m.pt.  200°  C. 
with  slight  decomposition  and  formation  of  yel- 
lowish-red vapours.  2-lndok-3-benzoylpropane- 
indigo,  similarly  obtained  from  benzoylacetone  and 
o-isatin  anilide,  formed  liery  red  needles,  ns.pt. 
180° — 181"  C,  soluble  in  fuming  sulphuric  acid  to  a 
violet  solution.  From  acetylacetone  and  tliio- 
naphthenequinone  anilide,  reddish-yellow  needles 
of  2-thionaphthene-3-pentanone-indigo  were  ob- 
tained. They  melt  at  142°^143°  C,  and  dissolve 
in  liot  fuming  sulphuric  acid  giving  a  sulphonic 
acid  soluble  in  water. — G.  F.  M. 

Mo)io-  and  dis-azo    compounds   from,    phenols  and 

phenolic    ethers;     Fomudion    of .     K.    von 

Auwers     and     E.     Borsche.     Ber.,     1915,     48, 
1716—1730. 

It  has  been  shown  by  von  Auwers  and  Michaelis 
(Ber.,  1914,  47,  1275)  that  the  couiiling  power  of 
phenols  and  phenolic  ethers  generally  increases 
with  the  munber  of  alkyl  groups  present  in  the 
molecule,  alkyl  groups  in  niffa-position  exerting 
the  greatest  effect.  These  statements  had  only 
been  proved  for  mono-  and  di-alkylated  phenols, 
and  the  investigation  has  been  extended  to  tri- 
and  tetra-alkylated  phenols.  The  coupling  power  was 
not  much  affected  by  the  introduction  of  a  third 
alkyl  group,  but  was  decreased  by  the  introduction 
of  an  acetyl  gi'oup,  following  the  general  rule  for 
negative  substituents.  Tetra-substituted  phenols 
couple  with  the  same  readiness  as  simpler  phenols  ; 
the  presence  of  two  negative  groups  in  ortho- 
position  to  the  hydroxyl  group  in  o.o-diaceto- 
»i/»Mjn.-m-xylenol  did  not  prevent  couiJling,  The 
rate  of  coupling  of  disubstituted  phenolic  ethers 
decreased  somewhat  on  the  introduction  of  a  third 
alkyl  group,  and  became  practically  nil  on  the 
introduction  of  an  acetyl  group,  e.g.  in  the  methyl 
ether  of  o-aceto-«i/}n»n.-?n-xylenol,  the  influence  of 
this  negative  group  apparently  being  greater  in  the 
phenolic  ether  than  in  the  free  phenol.  The  intro- 
duction of  a  fourth  alkyl  group  into  a  phenolic 
ether  decreases  considerably  the  coupling  power. 
The  rule  regarding  the  greater  influence  of  alkyl 
groups  in  jneto-position  has  been  found  to  be 
general,  and  it  is  noted  that  wi-toluidine,  as  opposed 
to  its  isomers  and  aniline,  has  a  decided  tendency 
to  form  aminoazo-derivatives  instead  of  diazo- 
amino-derivatives  ;  from  this  behaviour  it  would 
be  expected  that  of  the  three  xyhdines  the  sjin- 
metrical  compound  would  have  the  greatest 
tendency  to  couple  with  diazo-compounds,  but 
actually  all  three  amines  give  mixtures  containing 

S Tactically  the  same  amounts  of  aminoazo-   and 
iazoamino-compounds. — F.  W.  A. 

Dyes  of   the   thiazine,   oxazine,   and   azine  series; 
Interaction   between   metallic   copper   and   certain 

.     J.  K.  Hannay.     J.  Hoc.  Dyers  and  Col., 

1915,   31,  244—252. 

The  cause  of  damage  to  a  copper  pan  used  for  dis- 
solving jjrinting  colours  has  been  investigated  and 
found  to  be  the  solvent  action  of  certain  solutions 
of  dycstufTs.  Th(;  damage  was  first  noticed  in  con- 
nection with  the  preparation  of  an  8  oz.  standard 
of  New  .Methylene  Blue  F  (derived  from  mono- 
ethyl-o-tolui(lino)  in  30%  acetic  acid.  No  appre- 
ciable loss  in  weight  was  noted  on  boiling  about 
39  grms.  of  copper  with  200  c.c.  of  30  %  acetic  acid 
for  2  hrs.,  but  on  addition  of  10  grnis.  of  New 
Methylene  Blue  F  (hydrochloride)  and  boiling  for 
a  further  two  hours,  greenish  crystals  were  formed. 
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and  a  loss  in  weight  of  0-57%  of  the  copper  was 
recorded.  By  using  about  2  gnns.  of  copper  foil 
and  boiling  for  14  hrs.,  a  loss  in  weight  uf  practically 
33%  of  the  copper  was  found  ;  the  ac-tion 
almost  ceased  owing  to  a  protective?  tarry  film  on 
the  copper.  On  repeating  tlie  experiment  with  an 
aqueous  solution  of  the  dyestutl.  a  perceptible 
action  on  the  copper  was  not«?d,  but  the  rapidity 
of  the  action  was  greatly  decreased,  apparently 
owii^;  to  tlie  fact  that  the  protective  lilm  adhering 
to  the  copper  assumed  a  tarry  consistency  immedi- 
ately; after  1(>  hours,  the  loss  in  weight  was  about 
13%.  Methylene  Blue  D  and  DBB  aud  also 
the  zinc-free  dyestuff  (hydrochlorides)  were  found 
to  give  similar  results  of  the  same  order.  The 
crystals  resulting  from  the  reaction  were  repeatedly 
extracted  with  water,  and  found  to  have  a  .solu- 
biUty  of  about  1  :  1000  in  the  cold,  and  to  contain 
0-29  %Cu  ;  on  addition  of  concentrated  sulphuric 
acid,  the  crystals  evolved  hydrochloric  acid,  and 
on  pouring  the  solution  into  water  an  indigo- 
coloured  precipitate  free  from  copper  was  obtained. 
On  boiling  copper  with  more  dilute  solutions  of 
Methylene  Blue,  the  intensity  of  the  colour  was 
much  reduced,  and  a  spot  test  of  the  solution  on  filter 
paper  showed  a  gradual  deepening  in  the  colour, 
apparently  indicating  a  reducing  action  similar  to 
the  action  of  zinc  on  Methylene  Blue  ;  treatment 
with  zinc  or  copper  produced  a  solution  with  a 
characteristic  odour,  but  in  the  case  of  zinc  no 
crystals  separated  and  the  solution  oxidised  more 
readily.  A  solution  of  ilethylene  White,obtained  by 
the  reduction  of  Methylene  Blue  by  meaiis  of  zinc 
in  acetic  acid  solution,  was  found  to  be  -ivithout 
action  on  copper  ;  this  is  considered  to  discredit 
the  formation  of  Methylene  White  as  an  inter- 
mediate stage  in  the  reaction.  The  solution 
obtained  from  the  interaction  of  Methylene  Blue 
(zinc-free)  and  an  excess  of  copper  was  evaporated 
to  dryness  and  made  up  into  a  printing  colour  by 
solution  in  SO  %  acetic  acid  and  addition  of  starch 
paste  aud  tannic  acid  solution ;  a  weak,  duU 
greenish- blue  shade  resulted. 

Similar  results  were  obtained  on  boiling  copper 
with  the  oxazine  dyestuff  NUe  Blue  A  (sulphate), 
the  azine  dyestuffs  Safranine  FF  (hydrochloride) 
and  Methylene  Violet  RRA  (hydrochloride),  and 
with  Acridine  Orange  NO.  Rhodamine  6  G, 
Thioflavine  T,  and  Brilliant  Green  did  not  appear 
to  interact  with  copper  in  this  manner. 

It  is  considered  possible  that  the  presence  of 
triad  nitrogen  plays  some  part  in  the  activation  of 
these  dyestuffs  towards  copper,  the  dj'estulTs  being 
regarded  as  complex  substituted  ammonias  which 
would  tend  to  form  cuprammonium  compounds. 
The  pi-esence  of  copper  in  the  portion  of  the  dye- 
stuffs  which  remains  soluble  does  not  materially 
improve  their  fastness  to  Ught. — F.  W.  A. 

Manufacture    of   dyes,    drugs,    and    chemicals    in 
Japan.   Board  of  Trade  J.,  Dec.  30,  1915. 

With  reference  to  the  proposal  of  the  Japanese 
Government  to  grant  subsidies  for  the  manu- 
facture of  dyes  and  chemicals  (see  this  J.,  1915, 
954),  regulations  in  connection  with  the  Govern- 
ment scheme  have  been  published.  In  brief, 
these  regidations  are  as  follows  : — 

The     Japanese     Government    wiU     pay    three 
■  subsidies  :    one,  to  a  company  specialising  in  the   ■ 
manufacture  of  dyestuffs,  whose  capital  is  at  least   ' 
6,000,000  yen  ;    the  second,  to  a  companv  manu- 
facturing glycerin  and  carbolic  acid,  whose  capital 
is   at  least   1,200,000   yen;    and   the   third  to   a 
company     manufacturing     drugs,     whose     capital 
must  be  at  least  500,000  yen.     Anyone  who  desu'es 
to  organise  a  subsidised"  company  for  the  manu-  \ 
facture    of    dyestuffs    and    chemicals   must  apply 
to  the  Minister  of  Agricultm-e  and  Commerce  for 
permission    to    establish    the    projected  concern, 
but  m  the   case  of  drugs  permission  shoidd   be 


sought  from  the  Minister  for  Home  Affairs.     When 
part  of  the  capital  is  paid  up,  the  first  general 
meeting  of  the  shareholders  c  ompleted,  and  the 
I   new  company  duly  registered  in  the  Courts,  the 
promoters   of   the   company   are   entitled   to  ask 
for   a  subsidy.     The   Government   guarantees   to 
I   each    company    a    dividend    of    S"/o    per   annum, 
'   making  up  any  deficit.     Each  company  must  lay 
I   aside  5'"o  of  its  net  annual  profits  as  a  reserve 
fund.     It  its  shares  are  i«suetl  at  above  par,  the 
premium  must  be  included  in  the  reserve  fund. 
i    A  special  reserve  fund  is  also  to  be  pro\aded  in  order 
[   that   the    company   may   become   self-supporting 
as  soon  as  possible,  and  to  this  fund  will  go  one- 
half  of  the  excess  net  profits  after  the  dividend  of 
8  %  per  annum  has  been  paid.     Tlie  balance  of  the 
excess   may    be    distributed    amongst   the   share- 
holders, the  maximum  dividend  from  this  source 
not  exceeding  4  %  per  annum  ;    the  residue  will 
be   included    in    the   special    reserve    fund.     The 
conduct  of  the  subsidised  companies  wiU  be  under 
the  strict  surveillance  of  the  Government. 

The  products  provided  for  under  this  Law  are 
as  follows  : — 

AcetanUide,  benzoic  acid,  carboUc  acid,  sahcyUc 
acid,  antipjTin,  bromine,  chloral  hydrate,  chloro- 
form, cresol,  formalin,  glycerin,  guaiacol,  caustic 
potash,  potassium  carbonate,  creosote,  alkaloids, 
and  chemical  compounds  and  derivatives  of  the 
foregoing.  The  by-products  obtained  from  coal 
by  dry  distillation  process,  as  follows  : — Light  oil 
and  neutral  oil,  crude  and  refined  benzol,  toluol, 
xylol,  carbolic  acid,  naphthalene,  and  anthracene. 
Three  companies  are  being  organised  with  a 
view  to  obtaining  Government  subsidies  under 
the  above  regulations.  One  company,  engaged  in 
the  manufacture  of  glycerin,  with  a  capital  of 
3,000,000  yen,  intends  to  take  over  the  business, 
etc.,  of  an  oil  company  at  Osaka.  The  second 
company,  manufacturing  medicines  and  chemicals, 
intends  to  specialise  in  the  manufacture  of  formalin 
and  its  derivatives,  and  in  other  carbon  compounds. 
This  company  will  have  a  capital  of  500,000  yen, 
and  will  acquire  the  formalin  works  of  an  existing 
Japanese  concern  engaged  in  the  production  of 
acetic  acid.  The  third  company  produces 
medicines  and  ^viU  have  a  capital  of  1,000,000  yen. 
The  Japanese  Government  has  arranged  to  form  a 
company  for  the  manufacture  of  dyestuffs,  with  a 
capital  of  8,000,000  yen.  The  first  factorj-  vnll  be 
built  in  Tokio  or  Osaka,  or  in  the  north  of  Kiushiu 
(probably  close  to  the  Wakamatsu  iron  works, 
whence  the  necessary  benzol  will  be  obtained). 

iVofe.-— Yen=2s.  Oid. 

Dyestuff  industry  in  the   United  States  ;    Bill  for 
the  protection  of  the .      [H.B.   703.] 

A  BILL  has  been  introduced  into  the  House  of 
Representatives  with  a  view  to  the  protection 
of  the  American  dyestuff  industry  from  foreign 
competition  ;    the  text  is  as  follows  : — 

An  Act  to  provide  revenue  for  the  government, 
and  to  establish  and  maintain  the  manufacture  of 
dyestuffs. 

Be  it  enacted  by  the  Senate  and  House  of 
Representatives  of  the  United  States  of  America 
in  Congress  assembled. 

That  on  and  after  the  day  following  the  passage 
of  this  act,  except  as  otherwise  specially  provided 
for  in  this  act,  there  shall  be  levied,  collected,  and 
paid  upon  the  articles  nam.ed  herein  when  imported 
from  any  foreign  countrj'  into  the  United  States 
or  into  any  of  its  possessions,  except  the  Philippine 
Islands  and  the  Islands  of  Guam  and  Tuitda.  the 
rates  of  duties  which  are  herein  prescribed, 
namely — 

Dutiable  list. 

1.  All  products  of  coal,  produced  in  commercial 
quantities    through    the    destructive    distillation 
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of  coal  or  otherwise,  such  as  benzol,  toluol,  xylol, 
ciuuol.  naphthalene,  methylnaphthalene,  acenaph- 
thene.  tlourene,  anthracene,  phenol,  cre^ol,  pyridine, 
quinoline,  carViazole,  and  others,  not  specially 
provided  for  and  not  colours  or  dyes,  a°/o  ad 
vatoroi. 

2.  All  the  so-called  "  intermediates,"  made 
from  the  productv-;  referred  to  in  paragraph  1, 
not  colours  or  dyes,  not  specially  pi-ovided  for, 
3|  cents  per  pound  and  IS'^o  ad  valorem. 

3.  All  colours  or  dyes  derived  from  coal.  7  J 
cents  per  pound  and  30  "^  ad  ralorevi. 

Free  list. 

4.  Aciils  : — Acetic  or  pyrolipneous,  arsenic  or 
arsenious.  chromic,  fluoric,  hydrochloric,  nitric, 
phosphoric,  prussic.  silicic,  sidphuric,  and  valerianic. 

5.  Coal  tar,  crude,  pitch  from  coal-tar,  wood  or 
other  tar.  dead  or  creosote  oil. 

0.  Indijio,  natural. 

Section  2.  That  paragraplis  20.  21.  22.  and  23 
of  S<-hedule  A  of  Section  1  of  an  act  entitled  "  An 
Act  to  reiiuce  tariff  duties  and  to  provide  revenue 
for  the  jiovemment  and  for  other  purposes, 
approved  900  p.m..  October  3.  1913."  and  para- 
praphs  3,s7,  394.  4.52.  and  514  of  the  "  Free  List  of 
Section  1  of  said  act.  and  so  much  of  any  heretofore 
existing  law  or  parts  of  law  as  may  be  Inconsistent 
with  this  act,  are  hereby  repealed. 

Patent^. 

Vat  dyes  of  the  anihraquinone  series  and  process  of 
making  same:  A.  L.  Laska  and  E.  J.  Rath, 
Offenbach,  Assignors  to  Chem.  Fabr.  Griesheim- 
Elektron.  Frankfort,  Germany.  U.S.  Pat. 
l,162,49(i,Xov.30,1915.Dateofappl.,Jan.25,1915. 

See  Eng.  Pat.  610  of  1915  ;  this  J.,  1915,  1084. 

Wool  dyesluffs  ;    Broimish-yellow and   process 

of  making  same.  R.  Schmidlin,  Assignor  to 
Farliw.  vorm.  Meister  Lucius,  und  Bruning, 
Hochst.  Germany.  U..S.  Pat.  1,162.109,  Xov. 
30,  1915.     Date  of  appl.,  July  2,  1913. 

See  Ger.  Pat.  265,197  of  1912  :  this  J.,  1913.  1101. 


Standardisation    of 


colours. 
See  VI. 


Eng.    Pat.     22,775. 


Utilising  the  halogen  hydracids,  previously  crystal- 
lised by  cooling,  as  a  source  of  iodine,  chlorine, 
bromine,  or  fluorine,  for  the  production  of  various 
organic  and  inorganic  substances.  Fr.  Pat. 
475.998.     .Sec  VII. 


v.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cotton  ;    Tendering  of  by  solutions  of  acids 

and  sails.  M.  Fort  and  F.  Pickles.     J.  Soc.  Overs 
and  Col..  1915,  31,  255—260. 

Cotton  yarn  was  heated  for  one  hour  at  100°  C. 
under  a  reflux  condenser  with  equivalent  solution.s 
of  various  acids,  and  the  tensile  strength  and 
elongation  were  determined  after  washing  ami 
drv'ing.  Tlie  results  showed  that  the  loss  of 
strength  was  directly  proportional  to  the  strength 
of  the  acids,  as  indicated  by  their  relative  con- 
ductivities or  by  their  effect  on  the  velocity  of 
invei'sion  of  sucrose.  With  A'/l  solutions  of  acids 
the  penentage  losses  of  strength  amounted  to  : — 
100  for  hydrochloric  acid,  93-5  for  sulphuric,  71 
for  oxalic.  10-9  for  acetic  acid,  and  53  for  sodium 
bLsulphatc  :  with  2A'-solutions  the  losses  were  : 
72-7  for  oxalic,  36-8  for  phosphoric.  42  for  chloro- 
acetic,  34-4  for  tartaric,  197  for  formic,  171  for 
acetic  acid,  and  4-5  for  water  alone.  The  relatively 
high  result  recorded  for  chloroacetic  acid  w  due 
to  the  formation  of  hydrochloric  acid  on  heating 


[  with  water.  Somewhat  similar  relative  results 
'  were  obtained  by  a  padding  treatment  followed  by 
dry  heating,  but  some  variations  from  the  normal 
:  rule  were  introduced  by  secondary  factors.  With 
A'/l  solutions  of  salts  at  100^  C  no  appreciable 
'  loss  of  strength  was  observed  except  with  sodium 
bisuljihat^,  although  in  certain  cases  (e.g.,  in 
presence  of  magnesium  chloride)  the  tensile 
1  elongation  was  slightly  lowered.  In  padding 
';  experiments  followed  by  heating  at  100'  C,  sodium 
i  chloride  and  sulphate  and  magnesium  sulphate, 
used  alone,  caused  no  tendering  ;  zinc  and  mag- 
nesium chlorides  each  caused  a  loss  of  strength 
of  over  20°o>  l>ut  the  addition  of  sodium  chlciride 
to  these  salts  reduced  the  loss  to  10  °o-  This  is  in 
acconlance  with  the  rule  that  the  introduction  of 
a  salt  of  similar  ion  into  a  solution  of  an  acid  lowers 
the  electrolytic  tlissociation  of  the  acid  and  causes 
a  corresponding  reduction  in  its  tendering  action. 
The  addition  to  a  strong  acid  of  salts  of  weaker 
acids  in  equimolecular  proportions  also  res\Uts  in  a 
decreased  tendering  action,  but  the  influence  of 
the  stronger  acid  cannot  be  wholly  suppressed  in 
tliis  way,  because  it  never  completely  displaces 
the  weaker  acid  ftom  its  salt,  but  establishes  an 
equilibrium.  Conversely,  the  addition  of  a  salt 
of  a  stronger  acid  to  a  solution  of  a  weaker  acid 
increases  the  tendering  action  of  the  weaker  acid  to 
an  extent  corresponding  with  the  same  equilibrium. 
Thus,  a  mixture  of  sodium  chloride  and  sulphuric 
acid  gave  practically  the  same  degree  of  tendering 
as  one  of  sodium  siUphate  and  hydrocliloric  acid. 
An  apparent  exception  to  this  rule  was  recorded 
by  PUkington  (this  J.,  1915,  831).  who  found  that 
the  tendering  action  of  dibasic  organic  acids  was 
diminished  by  the  addition  of  sodium  sulphate, 
but  the  authoi-s  show  that  in  such  cases  the  degree 
of  electrolytic  dissociation  is  decreased  owing  to 
the  formation  of  acid  salts  of  the  dibasic  organic 
acid,  e.g.,  with  oxalic  acid  and  sodium  sulphate 
or  chloride,  sodium  binoxalate  is  a  main  product 
and  Ls  formed  in  inverse  ratio  to  the  strength  of 
the  acid  combined  with  the  salt  added. — ,T.  F.  B. 

Paper  ;   Determination  of  the  permeability  to  air  of 

.       W.  Heraberg.      Mitt.  k.   Materialpriif., 

1915,    33,    142—144. 

1   The  apparatus  used  at  the  Materialpriifungsamt  is 
'    designed   to   measure   the   flow   of   air   tlu-ough  a 
sheet  of  paper  under  constant  difference  of  pressure 
and   at   standard   himudity.     .\   disc   of  paper  is 
I   clamped  tightly  Iietween  two  metal  flanges  forming 
part  of  a  funnel  with  a  cylindrical  upper  portion. 
I    The   funnel  is   fixed   in  the   central   orifice   of   a 
I    3-uecketl  Woulffe's  bottle  ;   one  of  the  other  necks 
'   carries  a  water-manometer  and  the  third  is  con- 
I   nected  with  a  "  wet  "  gas-meter,  provided  «ith  a 
I    special  overflow  to  equalise  the  level  of  the  liquid 
under  the  difference  of  pressure  on  the  two  sides 
I    of  the  meter.     The  meter  is  connected  to  a  water 
suction    pump,  but  in  order    to  compensate    for 
variations  in  the  action  of  the  latter,  the  suction  is 
applied  directly  to  a  large  bottle  which  communi- 
cates with  a  pressure  regulator  interposed  between 
the  bottle  and  the  meter.     This  regulator  consists 
of  a  second  3-necked  Woulffe's  bottle  partly  filled 
with  water.     Through  the  central  orifice  passes  a 
glass  tube  open  to  the  air,  and  the  pressure  is 
regulated  by  sliding  this  tube  more  or  less  deeply 
below  the  level  of  the  water.     On  both  sides  of  the 
regulating  bottle  the  connecting  tubes  are  fitted 
with  branches  carrj-ing  manometers.     The  deter- 
minations are  made  under  a  difference  of  pressure 
of  10  cm.  of  water,  as  indicated  on  the  manometer 
attached   to   the   first    Woulffe's   bottle,    and   the 
operative  portion  of  the  disc  of  paper  has  an  area  of 
10  sq.  cm.     The  readings  of  the  meter  are   finally 
calculated  in  terms  of  litres  per  min.  per  100  sq.  cm. 
The    area-weight    antl    thickness    of    the     paper 
are  noted,  but  not  included  in  the  calculations. 
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Some  typical  results  arc  quoted : — Thick  blotting 
paper,  (54:{  ;  news  paper.  2-9  ;  ti.s.^uc  paper,  A'-i  ; 
Normal  ;$a,  (writiiii:  paper),  OS  :  Normal  41),  OC)  ; 
parchment  papers,  imitation  parchment  and  per- 
gamyn  paper.-:,  01.  The  last  value  may  be  taken 
as  indicating  a  perfectly  air-proof  material  tor 
wrapping  purposes  where  no  difference  of  pressure 
exists.— J.  F.  B. 

Paper  from  sugar-cane  hagasse  ;     Manufacture  of 
in  Cuba.  J.  Roy.  Soc.  Arts,  1915.  64,  132. 

The  manufacture  of  paper  fi-om  bagasse  has  been 
successfully  carried  out  at  a  mill  at  Preston, 
Cuba,  during  the  past  year.  At  present  only 
wrapping;  papers  are  made,  but  the  manufacture 
of  other  grades  of  paper  is  to  be  imdertaken  shortly. 
The  output  Ls  consumed  locally.  The  bagasse  is 
digested  with  live  steam,  then  transferred  to  the 
beaters,  ^^■here  it  is  mixed  with  bleaching  powder, 
And  when  sufficiently  beaten  is  thinned  with  water 
before  entering  the  paper  machine. 

Patents. 

Animal  fibres  and  fabrics  ;  Coinbinations  of  salts  for 

the  treatment  of .      [Wool-scouring.]   R.  Vidal. 

First  Addition,  dated  Feb.  25.  1914.  to  Pr.  Pat. 

473,183.  Sept.  9,  1913  (this  J.,   1915,  545). 

To  the  combinations  of  salts  originally  specified 

may    be    added    phenols,    cresols,    naphthols,    or 

dihydroxynaphthalenes,   either  directly  or  as  the 

Eroducts"of  fusion  of  salts  of  the  corresponding 
enzene-  or  naphthalene-sulphonic  acids  with 
excess  of  alkali.  Instead  of  the  alkali  hydroxides, 
carbonates,  or  sulphides  mentioned  in  the  original 
.specification,  alkali  aluminates  mav  be  employed. 

—J.  F.  B. 

Silk  ;    Process  for   degumming .     Rohm    und 

Haas.     Fr.  Pat.  475,343,  Feb.  9,  1914. 

Eaw  silk  is  digested  for  several  hours  at  a  tem- 
perature not  exceeding  40°  C.  in  solution  of  0-05  "„ 
of  pancreatiu  and  01  "o  of  soap  ;  it  is  then  heated 
in  water  at  90= — 100°  C.  for  20 — 30  minutes.  Salts, 
especially  alkaUne  salts,  may  be  added  to  the 
pancreatin  solution  if  necessary. — J.  F.  B. 

Vegetable  fibres  for  the  textile  and  paper  industries  ; 

Process    of   decorticating .     Soc.    Anon,    des 

Brevets  PeufaiUit.   Fr.  Pat.  475,245.  July  17.1914. 

Vegetable  fibres  are  decorticated  by  digestion,  at 
a  high  temperature,  in  open  or  closed  vessels,  with 
one  or  more  of  the  chloro  derivatives  of  ethylene 
or  ethane  in  conjunction  with  water  or  soapy  or 
•oily  emulsions. — J .  F.  B. 

Horsehair  ;  Product  [from  hide  refuse]  as  a  substitute 

for and    method    of   manufacture.     Pichard 

Freres.     Fr.   Pat.  475,793,   Mar.    17,    1914. 

Refuse  of  skins  or  hides,  e.g.,  rabbit  skin  clippings 
or   tannery    hide    refuse,    is    cut    up    into   shreds, 

"washed,  and  steeped  for  24  hours  in  warm  water 
containing  formaldehyde  or  salts  such  as  copper 

:sulphate  or  potassium  bichromate,  or  alkalis,  etc. 
The  product  is  thus  made  elastic  and  non-putres- 
cible   and   its   deodorisation   is   completed   by   the 

■addition  of  suitable  aromatic  substances. — J.  F.  B. 

•Cellulose  [wood-pulp]  for  the  manufacture  of  paper  ; 

Method   of  making    innoxious   the   resin   in . 

S.  F.  Lagermarck  and  W.  Sverdrup.  Bon. 
Eidsvold,  Norwav.  U.S.  Pat.  1,161.696,  Nov. 
23,  1915.     Date  of  appl..  Apr.  6,  1915. 

About  8°o  of  talc  or  other  filling  substance,  such 
-as  kaoUn,  barium  sulphate,  etc.,  is  added  to  the 
cellulose  after  it  has  been  discharged  from  the 
boilers  and  washed  in  the  hutches,  but  before  it  has 
.been  diluted  for  treatment  in  the  separators,  in 


order    to    deprive    the    finely    distributed    resin 
particles  of  their  properties  of  adhesion. — J.  F.  B. 

Cellulose  fatty   acid   esters ;    Manufacture   of- 


(>.  Imray,  London.  F^oni  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Eng.  Pat. 
21,010,  Oct.  15,  1914. 

Cellulose  may  be  acylated  without  dissolving 
the  ester  by  treating  it  with  the  necessary  acid 
anhydride  below  20  ^C.  in  the  presence  of  one  or 
more  catalysts,  until  a  solid  jelly  is  obtained,  soluble 
in  certain  solvents  but  not  in  glacial  acetic  acid. 
The  product  yields  more  viscous  solutions  than 
the  fatty  acid  esters  of  cellulose  hitherto  known. 
Mixed  esters  are  produced  if  the  cellulose  is  partly 
nitrated  before  esterification.  Example. — A  mix- 
ture of  200  parts  of  acetic  anhydritle,  200  parts 
of  glacial  acetic  acid,  and  1  to  2  parts  of  sulphury  1 
chloride,  cooled  below  10°  C,  is  slowly  added  to 
50  parts  of  cellulose  (or  feebly  nitrated  cellulose) 
and  maintained  below  20°  C.  untQ  a  sohd,  trans- 
parent mass  has  been  formed.  This  gives  a 
viscous  solution  with  an  equal  weight  of  tetra- 
chloroethane,  and  its  solubility  may  be  modified  by 
diluting  it  in  the  cold  with  450  parts  of  tetra- 
chloroethane,  neutralising  the  .siilphiu-yl  chloride  by 
adding  the  required  amount  of  a  solution  of 
crystaUised  sodium  acetate  in  60  parts  of  70% 
acetic  acid,  and  heating  at  100°  C.  until  the 
desired  solubUity  is  attained. — F.  Sp. 

Cellulose  esters  ivith  more  than  twenty  per  cent,  of 

combined  fatty  acid  ;  Production  of .  Deutsche 

Gasgliihhcht  A.-G.  (Auerges.),  Berlin.  Eng.  Pat. 
75,  Jan.  2,  1915.     Under  Int.  Conv.,  Jan.  3,  1914. 

Cellulose  esters  are  produced  by  the  action  of 
homologues  of  formic  acid,  in  the  presence  of 
catalysts  but  without  employing  anhydrides,  on 
hydracellulose  (Schwalbe,  "  Chemie  der  Cellulose," 
1911.  pp.  160  et  seq.),  including  all  derivatives  of 
cellulose  which  are  subsequently  hydrated,  hy- 
drated  cellulose  subsequently  hydrolysed  or 
oxidised,  and  also  hydracellulose  produced  by  the 
action  of  alkalis,  aqueous  acids,  or  salt  solutions 
on  cellulose,  or  by  the  separation  of  cellulose  from 
solvents  or  esters.  The  hydracellulose  is  used 
preferably  in  a  swoUen  condition,  and  suitable 
catalysts  include  sulphuric  acid,  sulphuryl  chloride, 
hydrocliloric  acid,  and  the  phosphoric  acids,  or 
mixtures  of  these.  The  degree  of  esterification 
attained  depends  on  the  catalyst  employed  and 
on  the  temperature.  Example. — 20  grms.  of 
cellulose  is  kneaded  to  a  dough  with  70  grms.  of 
100  "o  sulphuric  acid.  10  grms.  of  glacial  acetic 
acidi  and  20  grms.  of  water  at  0° — 5°  C.  A  mix- 
ture of  100  grms.  of  glacial  acetic  acid  and  10  grms. 
of  100%  sulphuric  acid  is  slowly  added,  and  the 
hydracellulose  thus  precipitated  passes  gradually 
into  solution.  After  standing  for  24  to  48  hours  at 
0°  to  10°  C,  the  product  may  be  precipitated  with 
water.  It  contains  about  30%  of  acetic  acid,  and 
is  soluble  in  formic  acid,  phenol,  and  lactic  acid. 

—P.  Sp. 

Cellulose  esters  ;   Manufacture  of .    Soc.  Chim. 

des  Usines  du  Rhone,  ancien.  GUliard,  P.  Monuet 
et  Cartier,  Paris.  Eng.  Pat.  8046,  May  31,  I9I5. 
Under  Int.  Conv.,  June  12,  1914. 
The  process  described  in  Eng.  Pat.  13,696  of  1914 
(see  Ft.  Pat.  477.399  ;  this  J.,  1915,  488)  is  modified 
by  the  use  of  a  small  quantity  of  nitric  acid  in  the 
preliminary  treatment,  so  that  esters  containing 
nitrogen  are  produced.  The  percentage  of  nitro- 
gen depends  on  the  amount  of  nitric  acid  employed. 
Example. — 10  parts  of  cellulose  is  treated  with 
60  parts  of  glacial  acetic  acid,  4  parts  of  acetic 
anhydride.  0-5  part  of  100%  sulphuric  acid,  and 
0-5  part  of  nitric  acid  of  approximately  100% 
strength.  The  nitroacetate  olitained  contains 
about  0-5%  of  nitrogen.— F.  Sp. 
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yon-inft(tmnwble     cflhiloul.     plastic    masses,     and 
objects  thereof  ;     Process  for  the  manufacture  of 

.       H.    Provfvis.     Secouil    AiUlition,    dated 

Oct.  31,  1013  (under  Int.  Com-.,  Aue.  25.  1913), 
to  Ft.  Pat.  432,047.  Julv  0.  1011  (this  J..  1912, 
24,  1027). 
The  trichu^rvH'thanes.  particularly  the  isomer 
boiling  at  about  115"  C  are  solvents  of  ceUulose 
esters,  especially  of  cellulose  acetate,  and  may  be 
used  as  such,  either  alone  or  mixed  -with  other 
chlorinated  derivatives  of  acetylene,  ethylene, 
or  ethane,  or  wnth  other  solvents  or  camphor 
substitutes,  to  fomi  lacquers,  varnishes,  films, 
celluloid,  etc.  By  varying  the  constituents  of  the 
mixed  solvents,  any  desired  rate  of  evaporation 
may  be  obtained.  Dyes,  pigments,  and  any 
suitable  filling  materials  may  be  added. — F.  Sp. 

yon-inflammable    and    inflammable    celluloid    and 
solutions    of    cellulose    esters ;     Process    for    the 

manufacture  of .     H.  Dreyfus,      (a)  Second 

Addition,  dated  Sept.  12.  1913,  (B)  Third 
Addition,  Mar.  4,  1914.  (c)  Fourth  Addition, 
June  30,  1914  (under  Int.  Conv.,  Nov.  5,  1913), 
and  (D)  Fifth  Addition.  June  30.  1914  (under 
Int.  Conv..  Nov.  5,  1913).  to  Fr.  Pat.  432,264, 
July  15.  1911  (this  J.,  1912,  24  ;    1913,  052). 

(a)  Celluloid  made  from  cellulose  acetate  and 
camphor,  "  mannol,"  or  otlier  derivatives  of 
aromatic  hydrocarbons,  or  triacetin,  is  slightly 
inflammable.  Varying  degrees  of  non-inflam- 
mability, extending  to  complete  incombustibility, 
may  be'  imparted  liy  the  use  of  tctrachloroethane, 
trip'henyl  phosphate,  tricresyl  phosphate,  tri- 
naphthyl  phosphate,  or  chlorinated  derivatives  of 
acetylene,  ethylene,  or  ethane.  These  may  be 
used  in  conjunction  with  the  follo\^'ing  camphor 
substitute.s :  acetvldiphenylamine,  forniyldiphenyl- 
amine,  and  their  liomologues  diacetyl  and  difoi-myl 
derivatives  of  aniline,  toluidine,  and  naphthyl- 
amine,  phenol  or  its  homologues  etherified  with 
the  halogen  derivatives  of  acetylene,  ethylene, 
or  ethane,  acetic  acid  esterified  with  the  halogen 
derivatives  of  acetylene,  ethylene,  or  ethane, 
chloro-  and  dichlorocamphor,  bromocamphor. 
The  liquid  solvents  may  be  methyl  acetat-e,  acetone, 
ethyl  acetate  and  alcohol,  acetone  and  alcohol, 
methyl  acetate  and  alcohol,  or  tctrachloroethane 
with  either  methyl  or  ethyl  alcohol,  (n)  The 
following  substances  may  be  used  as  solvents 
for  cellulose  esters,  particularly  cellulose  acetate  : 
Benzyl  alcohol  or  its  derivatives,  yjurified  by 
treatment  with  sodium  bisulphite  and  containing 
neither  aldehyde,  acid,  nor  impurities  chlorinated 
in  the  side  chain,  e.g.,  benzyl  chloride  ;  other 
aromatic  alcohols  with  similar  properties,  e.t;., 
diphenylcarl)inol  ;     pure    o-    and    73-methylaceto- 

Shenone,  after  treatment  with  sfidiuin  tiisulphit*  ; 
erivatives    of    acetophenone,    benzophcnone,    o- 
and      p-methylacetophenone,      difcolylketono,     or 

f)henyltolylketone,  having  in  the  benzene  nucleus 
lydroxyl  groups  etherified  by  alcohols  or  their 
deri vat  i vcs,  c.;/.,  methoxy-  or  ethoxy-acet<5phcnone  ; 
derivatives  of  acetophenone  or  benzophenone 
chlorinated  in  the  benzene  nucleus  ;  cyclohexanone, 
its  homologues  and  derivatives,  e.;/.,  nicthyl- 
cyclohexanone,  dhnethylcyclohexanone,  <'yclo- 
naphfhanone,  or  the  corresponding  alcohols  ;  any 
of  the  previous  comyjounds  mixed  with  methyl 
or  ethyl  alcohol,  or  with  acetone,  metliyl  acetate, 
"  special  solvent,"  or  with  diluents,  to  form 
solutions  of  cellulose  esters  for  varnishes,  films, 
celluloid.  eU-.  (c)  Transparent  cellulose  acetate 
varnishes,  which  dry  quickly  and  adlierc  to 
metals,  are  obtained  by  using  a  mixture  of  solvents 
boiling  below  100°  ('.  and  a  smaller  quantity 
of  srjlvents  boiling  above  100"  C,  according  to 
the  rat«  of  evaporation  desired,  'llie  addition 
of  W)l vents  of  very  liigh  boiling  point,  e.g.,  triacetin, 


I  glyceryl  benzoate,  or  glycol  beiizoate,  produces 
'  coatings  with  special  pi-opcrties.  Tlie  other 
solvents  claimed  are  methyl  carbonate  and  pro- 
pionate, the  methyl  and  ethyl  esters  of  glycollic, 
lactic,  methyl-  and  ethyl-glycollic,  methyl-  and 
ctliyl-lactic  acids,  ethylcni;  ami  bcn/.ylidcne  di- 
acctatcs,  phenylacetate,  the  chloroolhyleno  ester 
i  of  acetic  acid,  and  dihydrobenzoin.  (D)  In  the 
j  manufacture  of  solutions  of  cellulose  acetate, 
eniploj-ing  tlie  solvents  i-laimed  in  the  principal 
I  patent  and  additions,  or  any  other  solvents,  non- 
solvents,  preferably  iinnnscible  with  water,  such 
as  benzene,  toluene,  or  xylene,  may  be  used, 
provided  that  they  liave  ii  lower  boiling  point 
than  the  solvent.  The  quantity  of  non-solvent 
must  not  be  suHicient  to  cause  precipitation  at 
any  point  during  evaporation,  and  the  necessary 
amount  of  high-boiling  solvent  niay  be  reduced 
by  adding  solvents  of  lower  boiling  point,  such  as 
acetone,  methyl  acetate,  or  ethyl  acetate.  The 
following  additional  sohents  iov  cellulose  acetate 
are  mentioned  :  acetophenone,  ethyl  acetoacetate, 
methyl  orthoformate,  acetylcarbinol,  diacetone- 
alcohol,   acetylacetone,    ethyl   Isevulate. — F.  Sp. 

Cellulose  esters  ;  Process  for  the  manufacture  of . 

H.   Dreyfus.     Fr.  Pat.   475,160,   Apr.   30,   1914. 
Under  Int.  Conv.,  Apr.  4,  1914. 

By  carefully  controlling  the  temperature  during 
the  acetylation  of  cellulose,  acetates  insoluble  in 
diloroform  and  in  chloroform-alcohol  may  be  pro- 
duced. If  sidphimc  acid  is  used,  the  acetylating 
mixture  is  strongly  cooled  before  adding  the  cellu- 
lose, and  the  reaction  mixture  is  kept  below  20° — 
25°  C.  Acetylation  is  stopped  when  the  required 
solubility  is  obtained.  With  other  catalysts,  the 
necessai-y  temperature  conditions  arc  diiTerent. 
I'ure  sodium  bisulphate,  and  all  otlier  acid  sidphatos 
except  those  of  the  aromatic  amines,  if  free  from 
sulphuric  acid,  have  no  catalytic  action  even  at 
70"  C.  The  bisulphates  of  the  aromatic  amines 
are  of  no  use  commercially,  however,  on  account  of 
the  yellow  coloiu-  that  appears  in  the  product.  In 
the  presence  of  free  sulphuric  acid,  sodimn  and 
other  bisidphates  assist  acetylation,  anil  yield 
superior  products  to  sulphuric  acid  alone.  They 
are  preferably  prepared  by  adding  to  free  sidphxiric 
acid  in  the  acetylating  mixture  rather  less  than  its 
equivalent  of  anhydrous  sodium  acetate  or  sodium 
bicarbonate.  The  degree  of  cooling  required 
during  acetylation  depends  on  the  ]iroportion  of 
free  sulphuric  acid  present,  and  if  there  is  very 
little  the  mixtvn-o  may  require  heating.  The 
solubility  of  the  products  may  be  modiiied  by 
applying  the  processes  described  in  Fr.  Pat.  432,040 
(this  J.,  1912,  24).  Examplc—lo  400  parts  of 
glacial  acetic  acid,  300  parts  of  acetic  .anhydride, 
and  1.5 — 18  parts  of  concentrated  sulphuric  acid,  is 
added  6-5 — 8  parts  of  anhydrous  sodium  car- 
bonate; 100  parts  of  cellulose  is  introduced  and 
the  nuxture  is  cooled  by  a  stream  of  water.  When 
the  solution  has  become  clear  it  is  slightly  warmed 
to  finish  the  reaction,  and  the  sohibility  of  the 
product  is  modified  as  desired. — F.  Sp. 

Carbohydrate  esters  [pyroxylin] ;  Process  of  "  colloid- 

ing  " and  product  thereof.     H.   W.    Mathe- 

son,  A-ssignor  to  K.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
l,UU,0fS3,  Nov.  23,  191,5.  Date  of  appl.,  Nov.  4, 
1913.     Renewed  Apr.   14,   1915. 

A  fARDOiiYDiiATK  ester  (pyroxylin)  is  made  into  a 
colloidal  mixture  with  a  benzoic  acid  ester  of  phenol 
(phenyl  benzoate)  or  an  ester  of  a  homologue  of 
phenol. — C.  A.  iM. 

Drying  tlirrud,  hand  or  luhe-lilce  formations  of  plastic 

KubslanccH  ;     A  pparatus  for .       C    Claessen, 

IJerlin.      Eng.   Pat,   0104,  Apr.  23,   1915. 

TiiKKADS,   films,   or  tubes  produced   by   squirting 
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plastic  masses  are  suspended  on  arms  carried  on 
an  endle.ss  chain  driven  l>y  two  or  more  rollers  or 
wheels.     The    thread    is    fed    from    a    distrihuting 
funnel  which   is   i-ocked   backwards  and   forwards    ; 
above  one  ami  and  also  moved  sideways  in  the   ! 
direction  of  the  ami,  so  as  to  hang  the  thread  in  a  1 
regular  manner  on  the  ann.     As  soon  as  this  arm   ' 
has  received  a  full  load,  the  chain  is  automatically    [ 
displaced  so  as  to  brinp;  the  next  arm  under  the 
distributinii    funnel.     The    tlireads    so    suspended 
are  dried  by  expo.sure  to  heat  or  a  current  of  air,    ] 
and  are  removed  from  cacli  arm  before  the  com-    j 
pleto  revolution  of  the  chain  brings  it  under  the 
distributing  funnel  again. — F.  Sp.  ! 

Paper  :     Method   and   machines  for   making  - 


C.  E.  Pope,  Holvoke,  JIa.ss.,  U.S.A.  Eng.  Pat. 
9585,  June  30,  1915.  Under  Int.  Conv.,  Mav  26, 
1915. 

To  transfer  the  wet  web  of  paper,  after  lea\Tng  the 
couch-press,  from  the  wire  to  the  felt  conveying  it 
to  the  first  wet-press,  the  web  on  the  wire  is  cut  in 
the  usual  way  (e.g..  by  a  jet  of  water)  so  as  to  form 
a  narrow  end,  which  after  passing  the  couch  roll 
is  projected  upwards  by  a  tliin  sheet  of  air  directed 
against  the  wire  tangentially  to  the  surface  of  the 
lower  couch  roll,  and  is  carried  forward  by  its 
momentum  on  to  the  felt. — J.  F.  B. 

Paper,   ceUitlose,   and  other  materials;    Air  drying 

apparatus   for .     L.    A.    Lyche,    ^^estfossen, 

Norwav.  JEng.  Pat.  5855,  Apr.'  19,  1915.  Under 
Int.  Conv.,  Apr.  20,  19U. 
The  continuous  web  of  material  enters  a  chamber 
in  which  a  zig-zag  channel  is  constructed,  e.g..  by 
two  endless  felts  moving  over  driving  rolls  and 
guide  rolls,  and  enclosed  at  the  sides  by  the  walls 
of  the  chamber.  At  every  change  of  direction  in 
its  passage  the  web  falls  from  one  felt  to  the  other, 
thus  dividing  the  zig-zag  channel  into  a  number  of 
separate  compartments.  Pipes  for  introducing 
dry  air  and  exhausting  the  moist  air,  are  so  dis- 
posed in  each  compartment  that  the  current  follows 
the  direction  of  the  web  at  the  same  velocity.  To 
prevent  rapid  drying  at  the  edges  the  moist  air 
may  be  passed  up  the  edges  of  the  felts. — J.  F.  B. 

Cellulose  acetates  ;    Production  of- 


Soc.  pour 
I'Ind.  Chim.  k  Bale.  Fr.  Pat.  476,383.  Oct.  26, 
1914.     Under  Int.  Conv.,  Xov.  10,  1913. 

See  Eng.  Pat.  21,016  of  1914  ;  preceding. 

Seaweed ;      Manufacture     of    products     [alginates] 

from .     T.    Ingham,    Liverpool.     U.S.    Pat. 

1,162.926,  Dec.  7,   1915. 

See  Eng.  Pat.  13,777  of  1913;    this  J.,  1914,  689. 

Treatment  of  various  substances  tciih  hydrochloric 
acid  gas.     Fr.  Pat.  476,630.     See  VII. 

Process  for  rendering  chromed   colloids    [especially 
gelatin)  insolubU:  in  the  absence  of  light.     Pr.  Pat.    i 
475,152.     See  XV. 

Process  for  the  decomposition  of  soapy  icaters  [icool   I 
tcashings].     Fr.  Pat.  475,550.     See  XIXb. 

Treatment  of  waste  icaters  containing  fats  and  soaps 
[toool  icashings].    Fr.  Pat.  475,639.    See  XIXb.        ! 

Non-inflammable  plastic  materials.   Fr.  Pat.  475,351. 
See  XXI. 

VI.— BLEACHING  ;   DYEING  ;  PRINTING  ;       ' 
FINISHING. 

Sulphide  dyestuffs  ;    Application  of to  animal   ] 

^res  and  to  union  goods.  E.  Lodge.  J.  Soc.  ' 
Dyers  and  Col.,  1915,  31,  252—255. 

The  methods  which  have  been  adopted  in  various 


atteinpts  to  dye  animal  fibres  with  sulphide  dye- 
stuffs  .are  outlined  ;  their  failure  is  attributedto 
the  weak  alkali,  .uiimonia.  which  must  of  necessitv 
be  employed,  not  bc-ing  sulliciently  strong  to  keep 
the  leuco-compound  in  solution.  Vidal  found  that 
Vidal  Black  could  be  converted  into  a  more 
soluble  form  (\'idal  Black  S)  bv  treatment  with  a 
normal  or  acid  alkali  sulphite,  and  it  is  now 
pointed  out  that  this  also  applies  to  the  leuro- 
dyestuff.  By  addition  of  a  normal  sulphite  to  the 
dye-bath,  a  solution  of  siillicient  concentration 
to  produce  any  depth  of  shade,  but  at  the  same 
time  of  such  feeble  alkalinity  as  not  to  damage 
aiumal  fibres,  has  been  produced.  The  following 
is  an  outline  of  the  general  method  :  One  part 
of  the  sidphide  colour  is  boiled  for  5^10  mins. 
with  2  parts  of  sodium  sulphite  and  10  parts  of 
water  ;  1  part  of  concentrated  sodium  sulphide  is 
added  and  the  mixture  kept  hot  (but  not  boiled) 
imtil  completely  reduced  ;  the  leuco  solution  is 
poured  into  the  dye-bath,  which  is  then  heated 
to  the  required  temperature,  and  two  parts  of 
neutralised  ammonium  sulphate  or  other  am- 
monium compound  added  (to  remove  caustic 
alkali).  The  goods  are  kept  under  the  dye-liquor 
as  much  as  possible.  In  case  only  the  cotton  part 
of  a  union  cloth  is  to  be  dyed,  the  goods  should  be 
worked  in  the  cold  or  only  lukewarm  solution  ; 
otherwise  the  bath  is  heated"  to  80°  C,  the  heating 
stopped,  and  the  goods  worked  for  10—15  minutes, 
squeezed  out,  entered  directly  into  a  cold  bath,  and 
worked  untU  the  cotton  has  acquired  the  correct 
intensity  of  shade.  An  alternative  method  is  to 
boil  the  colour  -with  sodium  sulphite,  pour  the 
solution  into  a  bath  containing  water  at  the 
correct  temperature,  and  add  sodium  hydrosul- 
phite,  ammonium  sulphate  or  ammonia  being 
added  to  the  dye-bath  to  correct  for  the  alkalinity 
or  acidity  of  the  solid  sulphide  colour.  An 
attempt  to  prepare  an  active  dyeing  solution  by 
reduction  with  polysidphide  failed  untU  sodium 
sidphite  was  added  to  convert  the  polysulphide 
into  ordinary  sulphide,  the  excess  sulphiu-  giving 
thiosulphate  ;  it  would  therefore  appear  that 
normal  sodium  sidphite  is  a  rational  ingredient 
to  add  to  aU  forms  of  sulphide  dye- vats,  as  sulphur, 
free  or  feebly  combined,  is  a  constant  impurity 
in  sulpliide  dyestuffs  and  will  tend  to  form 
polysulphide,  which  is  also  liable  to  be  present 
in  commercial  sodium  sulphide.  The  sulphide 
colours  dyed  on  wool  or  silk  exhibit  fuller  and  more 
bloomy  shades  than  on  cotton  ;  their  resistance  to 
scouring  and  niUling  is  excellent ;  they  do  not 
stain  wliite  wool,  although  some  stain  white 
cotton  under  milling,  a  defect  which  is  remedied 
by  after-chroming  ;  and  most  of  the  colours  are 
very  resistant  to  light,  especially  it  after-chromed. 
The  dyeings  on  .sUk  are  remarkable  for  their 
fastness  to  light,  scouring,  or  mUling,  being  faster 
than  on  wool  or  cottOn. — F.  W.  A. 

Dyeing    of    faded    garments.     C.     M.    Whittaker. 

J.  Soc.  Dyers  and  Col.,  1916,  32.  4—9. 
A  FADED  garment  may  have  been  dyed  with  a 
fugitive  colour,  in  which  case  the  colour  may  easily 
be  stripped  and  the  garment  again  dyed,  or  the 
garment  may  have  been  dyed  with  fast  colours 
and  the  fibre  itself  damaged  by  the  sun  and  atmo- 
sphere combined,  in  which  case  the  garment  wUl 
probablv  have  to  be  dyed  black.  Artificially 
faded  wool,  which  has  not  been  subject  to  actual 
wear  and  tear,  does  not  give  the  same  results  as  are 
obtained  in  practice.  The  affinity  of  flannel  for 
basic  colours  increase  on  exposure  ;  the  reverse 
side  of  the  exposed  flannel  absorbs  the  colour  in 
the  usual  manner.  No  rules  can  be  stated  for  other 
classes  of  colours,  e.g..  Clirysophenine  gives  lighter 
shades.  Chlorazol  Red  A  the  same  shade,  whereas 
Chlorazol  Deep  Brown  B  and  Chlorazol  Green  G 
dve  the  faded  flannel  much   deeper  shades,   but 
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these  results  vary  according  to  the  depth  of  shade 
attained.  .Mtliough  not  capable  of  practical 
application,  inopilant  colours  dye  faded  garments 
best  on  thron\e  nionlant,  the  Siime  behaviour  being 
notetl  for  liadly  mixed  wools.  l^^vel  dyeings  on 
faded  and  unfaded  portions  aiv>  obtained  witli 
Indigo  extract  XL.  Fuchsine  tiB.  and  Acid  Magenta. 
Whereas  in  practice  sulphoncyanine  dyestiifts  have 
been  found  to  be  taken  up  mon>  readily  by  the 
exposed  portion,  the  reverse  is  found  to  be  the 
cas«>  in  dye-trials,  whether  the  material  is  neutral 
or  acid.  .\n  acid  dye-liath  is  preferable  in  covering 
up  fadinl  portions  to  a  imion  colour  ;  unfortunately 
a  strongly  acid  bath  gives  the  best  result.s  so 
far  as  the  depth  of  shiide  is  concerned  ;  boiling 
also  favours  the  covering  of  faded  portions,  but 
is  detrimental  to  the  shape  of  the  garments,  and 
steam  pockets  may  burst  the  seams.  Indigo 
scarcely  dyes  faded  llaiinel  from  a  hydrosulphite 
vat,  whereas  Sidphur  Black  dyes  the  faded  tlainiel 
deeper  than  the  unfaded.  Exposure  of  wool  fibre 
is  considered  to  result  in  a  partial  destruction  of 
the  amino-group.  For  tliis  reason  it  is  not  pro- 
bable that  any  treatment  will  result  in  obtaining 
the  .same  dyeing  properties  for  tlie  faded  and  un- 
faded portions  ;  attempts  to  utilise  chlorination, 
sulphites,  hydrosulphites,  and  oxidising  agents 
have  failed  to  lead  to  a  satisfactory  method.  It 
therefore  appears  essential  to  experiment  with  each 
dyestuft  before  use,  and  to  base  garment  dyeing 
entirely  on  practical  experience. — F.  W.  A. 

Interaction  between  metallic  copper  and  certain  dyes 
of  the  thiazine,  oxazine.  and  azine  aeries.  Hannay. 
See  IV. 

Patents. 

Metallic   effects   on  fabrics  ;     Process  for   oolainintj 

.      A.    Baboin    et   Oe.      Fr.    I'at.    47o.338, 

Feb.  4,  1914. 

Open-mesh  fabrics  are  inunersed  in  suspensions  of 
metallic  powders  in  solutions  of  a  colloid  insoluble 
in  water,  for  example  in  a  mixture  of  10  parts  of 
acetylcellulose,  130  parts  of  tetrachloroethane.  and 
100  parts  of  bronze  power.  Other  colloids  may  be 
used,  such  as  other  cellulose  esters,  gum  resins, 
rubber,  or  rubber  substitutes.  The  most  suitable 
solvents  are  those  immiscible  with  water,  such  as 
aromatic  hydrocarbons,  .amyl  and  Ijutyl  alcohols 
and  ethers,  chloro-derivatives  of  acetylene,  etc. 
The  impregnated  material  is  passed  l)etween  two 
cylinders  to  remove  the  excess  of  material  adhering 
to  the  faliric.  The  cylinders  are  prepared  from 
substances  unatta<-ked  by  the  solvent  used  ; 
printing  rollers  of  glycerin-gelatin  are  very  suitable 
after  hardening  the  surface  by  immersing  in  alcohol, 
which  also  dissolves  the  exiess  glycerin.  Brighter 
effects,  more  similar  to  metallic  filaments,  are 
obtained  than  by  the  sprinkling  process. — F.  W.  A. 

Coloured    effects    obtained    by    mechanical     means ; 

Manufacture  of  fabrics  showing  after  dyeing . 

A.  E.  Verg^.    Fr.  Pat.  475,794,  Mar.  17,  1914. 

Coloured  effects  are  obtained  by  dyeing  fabrics 
which  have  been  submitted  to  suitable  compression 
by  an  engraved  surface,  which  may  be  heated. 

— F.  W.  A. 


"  Runnimj  "  of  oils  and  oil  colours  on  silk  goods  ; 

Process  for  preventing  the .     G.  Diesser,  and 

Schweiz.  Seidengazefabrik.  Fr.  Pat.  476,120,  Apr. 
4,  I9I4. 

To  prevent  the  "  running  '"  of  oils  and  oil  colours 
on  silk  gauze  used  for  oil  painting,  it  is  saturated 
before  treatment  with  the  oil  colour,  with  a 
solution  of  a  drying  or  non-drying  oil  in  a  suitable 
solvent,  e.g.,  carbon  tetrachloride. — F.  W.  A. 


Fireproofing   of    tulle,    muslin,    and   other   finished 

goods  ;     Process   of .      Comp.    Fi-angaise   d' 

Injection    pour    la    Conservation    ties    Bois    et 
Tissus.     Fr.  Pat.  47l>,0(il,  Apr.   1,   1914. 

To  avoid  the  necessity  of  re-finisliing  goods  after 
firopmofing,  the  neutral  fireproofing  solution  is 
mixed  with  the  finish.  Suitable  solutions  are  : 
(1)  125  grms.  of  anunonium  phosphate,  7  grms.  of 
boric  acid,  and  10  grms.  of  sodium  tuugstate  per 
litre  ;  and  (2)  125  gnus,  of  ammonium  sulphate, 
15  grms.  of  sodium  borate,  5  grms.  of  boric  acid, 
ami  15  grms.  of  sotliuin  tungstate  per  litre.  The 
solution  is  added  to  the  finish  (gum,  dextrin, 
starch,  etc.)  in  the  proportion  of  from  1  :  4  to  1  :  3. 

— F.  W.  A. 

Colours   [pattern-books]  ;    Standardisation  of  - 


R.  C.  Johnson  and  M.  H.  Myers,  Leicester.   Eng. 
Pat.  22.775,  Nov.  19,  1914. 

The  colour  scale  comprises  a  master  book  of 
large  patterns  and  a  key  book  containing  smaller 
patterns,  several  of  the  latter  being  bound  on  the 
same  leaf  or  opening.  The  key  patterns  may  be 
mounted  on  rotary  discs  contained  in  envelopes 
having  a  hole  through  which  only  one  pattern  can 
be  seen  at  a  time.  The  colours  in  both  books  are 
identified   bv   corresponding   names   or   n>imbcrs. 

—J.  F.  B. 

Bleaching  process.  R.  Miiller,  Assignor  to  Luft- 
bleiche  G.m.b.H.,  Eilenburg,  Germany.  U.S. 
Pat.  1.1(53.438,  Dec.  7,  1915.  Date  of  appl.. 
Mar.   14,   1910. 

See  Ft.  Pat.  414,821  of  1910  ;   this  J.,  1910,  1200. 

Dyeing  machine.  W.  Sehlbach,  Barmen,  Ger- 
many. U.S.  Pat.  1,162,259,  Nov.  30,  1915. 
Date  of  appl.,  June  10,  1913. 

See  Ft.  Pat.  459,190  of  1913  ;   tliis  J.,  1913,  1106. 

Decoration  of  woven  fabrics  ;  Processes  for  the . 

II.  Giesler.  Brussels.     Eng.  Pat.  10.867,  May  2, 
1914.    Under  Int.  Conv.,  Nov.  17,  1913. 

See  Ger.  Pat.  282,351  of  I9I4  ;     thisJ.,  1915,  713. 


VU.— ACIDS  ;  ALKALIS  ;   SALTS  ;    NON- 
METALUC  ELEMENTS. 

Sulphuric  acid  ;   Production  of ,  and  a  proposed 

netc  method  of  manufacture.  W.  H.  Waggaman. 
U.S.  Dept.  Agric,  Bull,  No.  283,  Sept.  28,  1915. 
39  pages. 

In  the  United  States  in  1913,  at  least  two  million 
tons,  or  over  56  "o  of  the  total  output  of  sulphuric 
acid  was  consumed  in  the  production  of  super- 
phosphate ;  large  quantities  were  also  used  for 
making  ammonium  sulphate  and  fertilisers  of  the 
"  base  goods  "  type.  For  the  fertiliser  industry, 
and  for  other  industries  where  a  pure  acid  is  not 
essential,  the  lead-chamber  process  is  still  superior 
both  as  regards  cost  and  efticiency.  The  complete 
admixture  of  the  reacting  gases,  and  the  control 
of  the  temperature  are  essential  to  the  success  of 
this  process.  In  the  new  process  advocated,  the 
admixture  is  effected  by  drawing  the  gases  down- 
wards through  a  spiral  leaden  flue.  Sulphur 
dioxide,  nitrogen  oxides,  air,  and  steam  were 
passed  through  separate  tubes  into  a  large 
test-tube  (200  (•.<•.),  containing  a  little  boiling 
water,  ami  then  drawn  into  a  spiral  leaden 
tube  heated  to  90"  C.  The  acid  formed  in  the  spiral 
was  collected  at  the  base,  and  the  residual  gases 
were  paased  through  bulbs  containing  concentrated 
nitric  acid  to  absorb  and  oxidise  any  sulphur 
dioxide.     When  the  supply  of  -gases  is  properly 
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adjusted,  the  yield  of  sulphuric  acid  is  quantitative. 
The  space  occupied  liy  the  spiral  for  the  oxidation 
of  1  lb.  of  sulphur  iu  21  liours  is  only  0139  cub.  ft., 
compared  with  10  cub.  ft.  when  a  lead  c-hamber  is 
employed.  By  substitutinfr  s'a*'  toi"  l^'^d  the  yield 
was  considerably  smaller,  and  further  experiments, 
performed  without  the  use  of  niti-ogen  oxides, 
showed  that  the  lead  acted  as  a  catalyst,  and  that 
lead  or  its  oxide  had  a  greater  effect  than  lead 
sulphate;  but  nitrogen  oxides  were  essenlial  for 
complete  oxidation.  On  a  large  scale  the  lead 
chambers  and  intermediate  towers  would  be 
fepla^-ed  by  the  spiral,  but  the  Glover  and  (iay- 
Lussac  towers  would  remain.  The  spiral  would 
be   cooled    by   ah',  or  in  hot  weather  by   spraying 

I  water  on  its  upper  part,  and  the  water  thus  warmed 
would  be  used  to  raise  the  temperature  of  the  lower 

i  part  where  the  reactions  are  less  energetic.  The 
large  cooling  surface  and  the  continuous  motion  of 
the  gases  should  diminish  the  corrosion  of  the 
leaden  walls.  A  classified  list  and  particulars  of 
all  American  patents  relating  to  the  manufacture 
of  sulphuric  acid  is  appended. — E.  H.  T. 

Potash  from  the  seaiceed  of  the  Sargasso  Sea.     T.  H. 
Norton.  U.S.  Cons.  Kept.  No.  276,  Nov.  24, 1915. 

Attextiox  has  been  directed  to  the  possiljility  of 
utilising  the  vast  deposits  of  seaweed  in  the 
Sargasso  Sea  of  the  Central  Atlantic.  Enormous 
quantities  are  thrown  upon  the  coasts  of  the 
Bahamas,  and  in  one  harbour  the  accumulation 
at  times  renders  navigation  almost  impossible. 
'  The  dried  kelp  obtained  from  this  seaweed  con- 
i  tains  on  an  average  about  9  °o  of  potash,  compared 
with  18-9  °o  iu  the  kelp  from  the  Pacific  coast  of 
California. 

Boric  acid  ;  Influence  of  certain  hydroxy-acids  on 

the  electric   conductivity   of .     J.    Boeseken. 

Bee.  Trav.  Chim.  Pays-Bas,  1915,  35,  211—224. 

The  author  suggests  that  the  antiseptic  properties 
of  boric  acid  may  be  attributed  to  the  compounds 
of  strong  acidic  character  which  it  forms  with 
the  naturally  occurring  organic  hydroxy-acids. 
This  action  of  boric  acid  was  demonstrated  by  the 
increased  conductivity  of  a-hydroxyisobutyric, 
benziUc,  diphenylhydroxyacetic,  and  diphenylene- 
hydroxvacetie  acids  in  presence  of  boric  acid. 
The  effect  appears  to  depend  on  the  carbonyl 
group  closely  associated  with  the  hydroxyl  group 
of  the  carboxyl  on  the  one  hand,  and  the  a- 
hydroxj'l  group  on  the  other,  since  no  augmentation, 
and  in  some  cases  even  a  diminution  of  conductivity 
was  observed  with  /3-hydroxy  acids  and  with 
o-glycoLs.  The  boro-a-hydrosyl  complexes  formed 
are  comparable  with  the  similar  complex  anions 
formed  by  a-hydroxy  acids  with  metallic  hydr- 
oxides, as  for  example  in  Fehhng's  solution,  and 
the  oxidising  action  of  Fenton's  reagent  (hydrogen 
peroxide  and  a  ferrous  salt)  is  probably  also 
attributable  to  the  intermediate  formation  of  iron 
complexes  of  the  same  nature. — G.  F.  M. 

Alumuia     and     aluminates.     E.     Martin,     ilonit. 
Scient.,    1915,    5,   225—232. 

Aluminium  hydroxides.      The  dense,  granular  hydr- 
oxide  resiUting   from   the   auto-decomposition   of 
,  alkaU    aluminates     (Bayer's     reaction)     had     the 
I  composition  Al,03,3H2d  when  dried  in   the  air  or 
!  at  100°  C,  and  was  non-hygroscopic.     Dehydration 
'  commenced   at    160°  C,    1    mol.    of   water   being 
,  expelled  at  225°  C.  and  2  mols.  at  235°  C.     From 
this  point  dehydration  proceeded  slowly  and  was 
completed    only    by    heating    to    about    1000°  C. 
The    partly    or    completely    dehydrated    material 
re-absorbed  1  mol.  of  water  on  exposure,  but  lost 
the  greater  part  or  the  whole  of  this  in  the  desic- 
cator   or    at    100°  C.     The    composition    of    the 
gelatinous    hydroxide   obtained    by    precipitation 
with  ammonia  was  variable  ;   when  dried  at  80  °  C. 


the  precipitate  approximated  to  AJ  203,21120  and 
absorbed  water  from  the  air  with  avidity.  No 
definite  hydroxide  was  produced  at  any  stage  on 
further  heating,  dehydration  being  gi-adiial  and 
continuous  until  completed  at  a  red  heat.  AlliU- 
line-eartli  aluminates.  The  only  barium  alumiuate 
obtained  by  heating  mixtures  of  ahimina  and 
barium  carbonate  l)elow  1500°  C.  was  AloOj,BaO, 
the  mixtiu'es  remaining  unfused.  From  the  solu- 
tion obtained  by  extracting  the  product  (molecular 
proportions)  with  water,  a  mixture  of  crystalline 
aluminate,-;.  less  rich  in  barivnn  was  giaiiualh" 
deposited  on  standing  ;  the  composition  ^UoOj.BaO 
was  never  quite  attained  in  solution  Imt  was  more 
nearly  approached  as  the  dilution  increased.  By 
the  addition  of  alcohol  to  the  fresh  aqueous 
solution,  a  gelatinous  precipitate,  having  the 
composition  5Al203,4BaO,4H20  when  dried  in  the 
desiccator,  was  obtained  ;  and  by  concentrating 
the  aqueous  solution,  filtering  off  the  deposited 
aluminates,  and  allowing  the  filtrate  to  stand, 
needle-shaped  crystals  of  10Al2O3,l  lBaO,55H20 
were  produced.  The  aluminate  AJ;03,3BaO  was 
obtained  by  heating  to  fusion,  in  the  electric  arc, 
a  mixtiu-e  of  alumina  and  barium  carbonate  in 
theoretical  proportions  ;  the  melt  was  completely 
soluble  in  water,  and  by  adding  an  excess  of 
calcium  chloride  to  the  solution,  a  precipitate 
having  the  composition  (Al203,3CaO)5,3CaCl2  was 
produced.  The  calcium  aluminates  Al203.CaO  ; 
^UjOj.SCaO  ;  2Al203,Ca0  :  5Al203,6Ca0  ;  and 
10Al2O3,llCaO  were  obtained  by  heating  the 
corresponding  mixtures  of  alumina  and  calcium 
carbonate  in  the  electric  arc,  and  Al203,2CaO  by 
heating  to  1450°  C.  The  latter  compound  fused 
at  1400° — 1450°C.  and  was  slowly  dissolved  by 
water,  but  the  theoretical  composition  was  only 
maintained  in  very  dilute  solution.  When  finely 
powdered,  this  aluminate  absorbed  water  and 
formed  a  crystalline  product  having  the  com- 
position Al203,2CaO,3H20.  Double  ahmiinates  of 
alkali  and  alkaline-earth  metals.  The  preparation 
of  these  compounds,  by  heating  mixtures  of 
alumina  (bauxite),  alkaline-earth  carbonates,  and 
alkali  sulphates  or  chlorides,  is  discussed  mainly 
in  connection  with  a  process,  patented  by  the 
author,  for  the  production  of  pure  alumina  (see 
Eng.  Pat.  9662  of  1915  ;  foUowing).  Sul-pho- 
aluminatcs.  The  compounds  Al203,2BaS  and 
2Alo03.3BaS  (and  the  corresponding  calcium 
compounds)  were  obtained  by  heating,  in  closed 
crucibles,  mixtures  of  alumina,  barium  (or  calcium) 
sulphate,  and  carbon  in  theoretical  proportions. 
These  products  were  soluble  in  water,  but  the 
solutions  decomposed  rapidly  with  the  production 
of  the  corresponding  aluminates  and  hydrogen 
sulphide.  Silico-aluminates.  The  compounds 
2Si02.Al203,2CaO  and  2Si02,Al203,Ca0  (and  the 
corresponding  barium  compounds)  were  prepared 
by  heating  to  about  1400°  C.  mixtures  of  silica, 
alumina,  and  calcium  (or  barium)  carbonate  in 
theoretical  proportions.  They  were  insoluble  in 
water  and  formed  no  crystalline  hydration  pro- 
ducts ;  no  alumina  was  dissolved  from  them  by 
solutions  of  alkali  carbonates,  but  by  treatment 
with  dUute  acids  the  alkaline  earths  were  dissolved 
and  insoluble,  hydrated  sUica-alumina  products 
formed.  Constitutional  formulae  are  suggested  for 
many  of  the  compounds. — W.  E.  F.  P. 

Mafincsium  citrate  in  aqueous  solution.  F.  Swart 
and  C.  Blomberg.  J.  Pharm.  Cbim.,  1915,  12, 
387—391. 
rkUoNESiUM  citrate  has  the  property  of  separating 
from  its  solution  in  water  after  several  days  as  a 
whit<?  precipitate  consisting  of  the  normal  salt. 
At  first  the  precipitat*  is  amorphous,  but  soon 
distinct  crvstals  are  formed  of  the  compositio 
AIg3(CeHsd,)2.13H.O  ;  then-  solubiUty  is  1%  at 
25°  C.     The  deposition  from  solution  is  prevented 
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by  excess  of  ritric  nciil,  carhonii-  acid,  or  alkali 
citrates.  Storilisation  of  thi-  solution  by  hent  or 
by  additiou  of  fornialdohydo  does  not  prevent  the 
deposition.  Thesf  fat-ts  aro  explained  by  th'> 
ionisation  of  the  nonnal  salt  into  the  two  univalent 
ions  [M!;,C.H;0:]+  and  [Mgt\HjO;j-.  This 
ionisjition  also  explains  the  capacity  of  the 
solution  to  dissolve  niasinesia,  the  compound, 
>Ip.(C,H50-)0H.  being  formetl.  (See  also  L^jer, 
this"  J.,   lOl.i,  574,  COD.>— J.  H,  J. 

ilineral  sulphides  and  fmlpho-salUt  ;    Decomposition 

of by    thionid   chloride.     H.    B.    North    and 

C.  B.  Conover.  "  Amer.  J.  Sci.,  1915,  40,  640— 
642.     (Compare  this  J.,  1915,  1206.) 

MiNER.vi.  sulphides  are  in  sjeneral  decomposed  by 
heating  with  thionyl  chloride  at  150° — 175"  C.  in 
sealed  tubes,  with  formation  of  metaUic  chlorides 
and  oxides  and  chlorides  of  sulphur.  Complex 
sidphides  .ind  sulpho-arsenides  are  likewise  decom- 
posed but  in  most  cases  more  slowly.  A  few 
hours  heating  suflices  for  <ralena,  pjTites.  cinnabar, 
boulangcrite.  enai-gite.  marcasite,  orpiment,  real- 
gar, stibnite.  tetrahedrite.  and  arsenopyrite, 
whilst  pjTargj-rite,  proustite,  and  coveUite"  are 
more  r^stant.  Argentite,  molybdenite,  and 
cobaItit«  ate  unattacked  bv  thionvl  chloride. 

— G.  F.  M. 

Sodium  nitrate.     W.  Montgomery  and  Co.,  Ltd., 
London,  Dec.  31,   1915. 

Tbe   demand    for   refined    nitrate   for   explosives 

Eurposes  has  grown  rapidly,  a  demand  not  con- 
ned to  this  country  but  which  has  extended  to 
the  Governments  of  our  Allies  and  also  to  America. 
Prices  continued  to  advance,  and  oficinas  which 
had  closed  down  because  of  the  iinremunerative 
prices  prevailing  in  the  earlier  days  of  the  war, 
resumed  operation.s.  The  result  was  a  considerably 
increased  production  and  a  consequent  check 
to  theTiigh  prices  oV^taining  in  Chile.  It  is  possible 
that  the  fall  in  prices  was  also  due.  in  part,  to 
the  closing  of  the  Panama  Canal  and  the  difficulty 
of  obtaining  freight.  During  the  past  six  months 
prices  have  advanced  continuously  so  far  as  nitrate 
in  stock  in  Europe  and  afloat  is  concerned,  but 
f.o.b.  prices  in  Chile  have  fallen.  No  decrease  is 
anticipated  in  Europe  until  a  more  plentiful  supply 
is  forthcoming.  Consumption  in  the  Unit/ed 
Kingdom  has  probably  been  maintained  during 
the  past  six  months  so'  far  as  agricultural  quality 
is  concerned,  but  the  consumption  of  refined 
quality  has  increased  very  largely.  Figures 
are  hardly  possible  o%viiig  to  the  difTiculty  of  obtain- 
ing accurate  stock  returns.  Shipments  to  Europe 
for  the  past  six  months  have  been  651,000  tons 
again.st  386,000  tons.  In  America  consumption 
for  the  same  period  has  been  531.000  tons  against 
236,000  tons,  but  it  is  doubtful  if  any  part  of  the 
increase  was  for  agricultural  purposes.  Production 
has  been  making  rapid  strides  and  during  December 
somewhat  exceeded  pre-war  figures,  at  about 
5,400.000  quintals.  Stocks  in  Chile  to-day  amount 
to  17,000,000  quintals,  against  23,500',000  last 
year. 

Radium,  uranium,  and  vanadium  ;    Extraction  of 

from  carrudite.     C.  Parsons,  R.  B.  Moore, 

S.  C.  IJnd,  and  C.  C.  Schaefer.  U.S.  Bureau 
of  Mines,  Bull  104.  (See  also  thLs  J.,  1914,  263  ; 
1915,  77.) 
This  Bulletin  gives  the  results  of  the  co- 
operative work  with  the  National  Radium 
Institute  and  descri>>es  the  methods  of  extracting 
radium  from  camotite  ore  as  carried  out  in  the 
plant  at  Denver.  The  methods  devked  have 
proved  highly  successful.  Tliey  depend  essentially 
upon  the  fact  that  hot  concentrated  nitric  acid 
has  a  high  solubility  coefficient  for  radium- 
barium  sulphate.     This  enables  the  camotite  ores 


to  be  treated  directly  with  hot  nitric  acid,  renio\Tng 
the  radium  therefrom  at  a  single  operation.  Briefly 
the  method  is  as  follows  : — The  camotite,  pul- 
verised to  20-mesli,  is  treated  in  an  earthenware 
le.ichini;  pot  with  oS^o  nitric  acid.  500  lb.  of  ore 
being  used  to  1211b.  of  100"„  UNO,.  The  acid 
is  brought  near  to  Vwiling  by  means  of  steam  passed 
through  a  glass  tube  and  the  ore  gradually  stiired 
in.  Heating  is  continued  for  15  min.,  when  the 
acid  is  filtered  from  the  ore  in  a  stoneware  filter. 
This  is  followed  by  a  second  treatment  in  the  same 
leaching  pot  with  somewhat  moi-e  dilute  liot  nitric 
acid,  after  which  the  whole  is  washed  with  hot 
water.  Nearly  all  of  the  uranium,  about  50% 
of  the  vanadium,  and  over  90  "o  of  t,he  radium 
are  carried  into  solution  by  this  method  and 
separated  from  the  bulky  residues,  which  are  then 
discarded.  The  acid  solution  is  nearly  neutralised 
with  sodium  hydroxide,  mixed  with  barium 
chloride  and  sulphuric  acid  in  proper  qu.antities, 
and  kept  in  settling  tanks  with  conical  bottoms 
for  three  days  to  settle  out  the  radiuui-barium 
sulphate.  The  supernatant  liquid  is  then  siphoned 
into  an  excess  of  boiling  sodium  carbonate  solution 
to  separate  the  uranium  and  vanadium  from  iron, 
aluminium,  and  calciuna.  The  radium-barium 
sulphate  left  in  the  tank  is  run  on  to  a  stoneware 
filter,  lUtered,  washed,  and  dried,  the  washings 
being  also  added  to  the  sodium  carbonate  solution. 
The  soluble  sodium-uranyl  carbonate  and  the 
sodium  vanadate  are  filtered  from  the  iron-calcium 
precipitate  in  filter  presses  and  run  into  uranium- 
precipitation  tanks.  The  sodium  carbonate  is 
then  nearly  neutralised  with  nitric  acid,  and  sodium 
hydroxide  added  to  precipitate  completely  the 
uraiiivun  as  sodium  uranate.  The  filtrate  con- 
taining the  vanadium  is  carefully  neutralised 
with  nitric  acid,  and  ferrous  sulphate  added  to 
precipitate  vanadium  as  iron  vanadate.  Both 
the  sotlium  uranate  and  the  iron  vanadate  are 
separated  from  their  solutions  by  means  of  filter- 
presses.  The  filtrate  from  the  iron  vanadate 
consists  almost  whoUy  of  a  solution  of  sodium 
nitrate  containing  a  small  amount  of  inip\irity. 
This  filtrate  is  evaporated  and  the  sodium  nitrate 
recovered  and  used  again  for  the  manufacture 
of  nitric  acid.  The  radium-barium  sulphate, 
without  further  treatment,  is  reduced  in  large 
graphite  cnjcibles  by  charcoal,  a  yen.'  efficient 
conversion  (90  to  95%)  into  barium-radium 
sulphide  being  obtained.  The  sulphides  are 
dissolved  in  hydrochloric  acid  and  the  residue 
of  unchanged  sulphates  re-treated.  The  chloride 
solutions  are  crystallised  in  silica-lined  kettles, 
care  being  taken  to  keep  the  solutions  acid  with 
hydrochloric  acid,  as  the  separation  of  radium 
from  barium  is  much  more  rapid  under  these 
conditions.  The  concentrated  chlorides,  con- 
taining from  4  to  10  mg.  of  radium  per  kilo.,  are 
taken  to  the  laboratory,  filtered  from  any  insoluble 
impurities,  and  crystallised  again  in  strong  acid 
solution  until  the  bulk  has  been  reduced  to  a  small 
volume,  when  they  are  converted  into  bromides. 
This  is  done  after  first  neutralising  with  ammonia 
and  precipitating  with  hydrogen  sulphide  to 
remove  lead,  which  always  accumidates  and  wliich 
is  not  precipitated  by  hydrochloric  acid  from 
strong  barium  chloride  solutions.  After  removing 
the  lead,  the  barium  and  radium  are  converted 
into  carbonat^!s  l)y  the  addition  of  ammonium 
carbonate,  washed,  and  dissolved  in  hydrobromic 
acid.  From  this  point  onwards  crystallisation 
takes  place  in  pure  quai-tz  dishes  in  solution 
strongly  acid  with  hydrobromic  acid.  The 
fractional  cr\-stallisation  of  radium,  from  the 
original  chlorides  to  the  finished  product,  is  neither 
tedious  nor  difficult,  but  takes  place  rapidly  when 
a<jid  solutions  are  used  and  proper  apparatus  is 
available  which  will  withstand  their  action.  The 
efficiency  of  the  process  is-  high.     In  connection 
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■with  tlu-  r.iciium  plant  a  nitric  acid  plant,  has  hcon 
erected  wliicli  prodvice-s  over  .5000 11).  of  nitric 
acid  per  day.  Owing  to  the  recovery  of  sodium 
nitrate,  the  cost  of  the  nitric  acid  used  has  been 
very  low.  averaging,  at  the  present  cost  for 
nitrate,  .'ilightly  less  than  2Jc.  per  lb.  To  Sept.  1, 
4774  iiignis.  of  i-adiuni  \\-as  produced  in  the  form 
of  sulphate.-;  and  1947-5  mguis.  of  element  had  been 
delivered  in  the  form  of  bromide.  Deliveries  arc 
continuing  at  the  rate  of  300  to  400  mgrm.'?.  per 
aioutb . 


m. 


tlriuin   from    the    yllrium    earths  ;     Separation    of 

.     J.   P.  Bonardi  and  C.  James.     J.  Amer. 

Chem.  Soc,  1915,  37,  2642—2045. 

The  most  rapid  method  for  sepai-atuig  yttrium 
from  the  yttrium  earths  is  by  fractional  precipita- 
tion with  potassium  cobalticyanide.  The  cobalti- 
cyanides  separate  as  a  white  granular  precipitate 
on  adding  the  solution  of  cobalticyanide  slowly  to 
a  hot  solution  made  by  dissolving  the  oxides  in 
hvdrochloric  acid,  evaporating  to  dryness,  and 
dissolving  in  water.  Potassium  cobalticyanide  is 
added  to  the  filtrate,  and  so  on  until  four  fractions 
are  obtained,  a  fifth  being  formed  by  adding  oxalic 
acid  to  the  fourth  filtrate.  The  precipitates  are 
dissolved  in  sodium  hydroxide,  and  precipitated 
with  oxalic  acid.  Good  resxilts  were  also  obtained 
by  similar  precipitations  with  ammonium  sebacat«, 
or  potassium  sidphite.  Precipitations  with  azo- 
benzenesulphonic  acid  effected  no  fractionation,  as 
sho\vn  by  atomic  weight  determinations,  and  this 
was  also  found  to  be  the  case  with  sodiun\  phenoxy- 
acetate  and  with  sodium  m-nitrobenzoate. 

— W.  G.  C. 


Adsorption  compounds ;  Principle  of  the  mohilitu 
o/  water  in  — ■ — .  A.  V.  Rakovski.  J.  Rviss.  Phvs.- 
Chem.  Soc,  1915.  47,  1326—1329. 

After  filtration,  ferric,  chromium,  and  aluminium 
hydroxides  contain  about  90 — 95";,  of  water,  most 
of  which  evaporates  at  constant  rate  under  constant 
external  conditions.  As  drying  proceeds,  these 
gels  develop  many  cracks,  which  greatly  increase 
the  surface  but  iio  not  aftect  the  rapidity  with 
which  the  water  evaporates.  This  fact  is  ex- 
plained by  the  very  marked  mobility  of  water  in 
gels,  which  are  adsorption  compounds.  In  order 
to  contrast  this  mobility  with  the  far  lower  one  of 
water  in  an  ordinary  solution,  the  author  has 
exposed  (1)  moist  potato  starch  and  (2)  aqueous 
sulphuric  acid  of  vapour  pressiu-e  15  mm.  at  19°  C, 
in  desiccators  in  which  the  pressure  of  aqueous 
vapour  was  maintained  at  9.  11,  9,  etc.,  nun.  during 
successive  periods  of  24  hours,  the  temperature 
being  19°  C.  throughout.  The  course  followed  by 
the  change  in  the  water-content  in  eacli  case  is  in 
agreement  with  the  theoretical  deductions  of 
Duhem  (.T.  Phys.  Chem.,  1900,  4,  05).  The 
numerical  results  are  as  follows  : — 


D«y. 

Vapour 

Water  content  (%). 

pressure. 

in  starch.            1 

in  sulphuric  acid. 

1 

2 

1          9 
11 

23-76  )  -■ *  79 

65-56).      „.., 
65-49  1  -O"? 

4 

9 
11 

19-52  1 

19-64  1  +"0* 

65-05 )      f..f., 
65-01  ,--0  04 

6 

9 

u 

18-31  1    .„.„ 
19-02)  +"'1 

64-58  1       „,,„ 
64-57)  -0"1 

8 

9 
11 

18  02  1.  .... 
18-82)  +"'" 

64-13  )      „.„ 
6412  1   "°"1 

10 
11 
12 

9 

1          11 

1          9 
11 

63-67  1.      „.„„ 
63'70  )  +'"J'> 

63-31)  +""* 

-T.  H.  P. 


Critical  points  of  several  difjicultly  liquefiahle  gases  : 
nitrogen,  carbon  monoxide,  oxyyen,  methane. 
E.  Cardoso.  J.  Chim.  Phys.,  1915,  13,  312—350. 
Using  an  improved  form  of  cryostat,  of  which  a 
detailed  description  is  given,  and  recording 
temperatures  by  means  of  an  isopentane  ther- 
mometer standardised  by  means  of  melting  ice 
(O^C.)  and  toluene  (— 94-5°  0.),  the  critical  tem- 
peratures and  pressures  of  the  above-mentioned 
gases  were  determined  as  follows :  Nitrogen, 
— 144-70°  C,  33-65  atm.  ;  carbon  monoxide, 
— 138-70°  C,  34-60  atm.;  oxvgen,  —118-00°  C, 
49-30  atm.  ;  methane,  -82-85°  C,  45-60  atm., 
these  results  being  subject  to  an  experimental 
error  of  only  ±0-10  of  a  degree  or  an  atmosphere 
respectively.  The  critical  density  of  methane  was 
found  by  the  use  of  the  same  apparatus  to  be 
0-1623,  and  that  of  carbon  monoxide  0-3110. 
The  densities  of  co-existing  phases  of  these  two 
substances  at  temperatures  somewhat  lower  than 
the  critical  point  were  determined,  the  curve 
plotted  for  the  two  phases,  and  the  point  at  which 
the  diameter,  which  from  the  experimental  results 
was  practically  rectilinear,  cut  the  curve,  gave 
the  above  critical  density  values. — G.  F.  M. 

Hydrogen     and     methane ;      Separation     of .• 

catiilysis  of  oxy-hydrotjen  mixtures.  Activation  of 
chlorate  solutions  by  osmium.  III.  K.  A. 
Hofmann  and  O.  Schneider.  Ber.,  1915,  48, 
1585—1593. 
Absorption  of  hydrogen  by  chlorate  solutions, 
although  very  slow  in  presence  of  osmium  or  other 
catalyst  alone,  is  very  greatly  accelerated  by 
emplo-ving  a  combination  of  catalysts,  and  the 
method  is  thereby  rendered  available  for  analytical 
determinations  of  hydrogen  in  presence  of  methane, 
which  is  not  absorbed  or  oxidised  under  these 
conditions.  A  Hempel  pipette  is  charged  with  a 
solution  of  35  grms.  of  sodium  chlorate,  5  grms.  of 
sodiuni  bicarbonate,  0-05  grm.  of  palladium 
chloride,  and  0  02  grm.  of  osmium  dioxide  in 
250  c.c.  of  water  after  the  bulb  has  been  packed 
as  full  as  possible  with  platinised  porous  tubes  or 
rods  of  earthenware.  Hydrogen  is  absorbed  at  the 
rate  of  about  100  c.c.  per  hour,  and  the  pipette 
once  charged  can  be  used  for  montlis.  Catalyst 
poisons,  such  as  gases  containing  sulphur  or 
phosphorus,  or  anmionia,  must  be  carefully 
excluded.  Oxygen  must  be  pre^-iously  removed, 
otherwise  the  contraction  in  volume  will  represent 
hydrogen  and  a  quantity  of  oxygen  as  well.  The 
oxygen-hydrogen  catalysis  in  absence  of  sodium 
chlorate  is,  however,  unsuitable  for  analytical  pur- 
poses, as  only  when  the  proportions  are  in  the 
neighbourhood  of  1:2  does  the  volume  decrease 
correspond  -with  theory.  Carbon  monoxide  is 
very  slowly  oxidised  in  the  pipette,  but  the 
contact  surfaces  are  not  thereby  rendered  inactive. 

— G.  F.  M. 

Solution  of  smoke,  dust,  and  fume  problems  by 
electrical  precipitation.     Bradley.     -See  I. 

Carbides  of  aluminium,  nickel,  and  copper.    Briner 
and  Senglet.     See  X. 

New  hydro-electric  power  plants  in  Norway.  See  XI. 

Determination  of  lead  in  phosphate  and  alum 
baking  powders.  Seeker  and  Clayton.   See  XIXa. 

Patents. 

Hi/drochlcric  acid  gas  ;  Treatment  of  various  sub- 
stances loith .     Soc.  Ital.  di  Elettrochimica. 

Ft.  Pat.  476.630,  Dec.  1,  1914.  Under  Int. 
Conv.,  Oct.  30,   1914. 

Uydrochlokic  acid  Is  used  in  the 


Hydrochlokic  acid  Is  used  in  the  gaseous  state 
instead  of  in  concentrated  aqueous  solution, 


for  the 
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production  of  various  chlorides,  e.g.,  anunoniuni 
i>ari»im.  and  potivssium  rhlorides.  and  anilino 
hydnK'hlorido.  When  the  reaition  lietween  the 
base  and  the  aiid  jras  is  carried  o»it  in  the  presence 
of  water,  a  continuous  precipitation  of  tlie  pure 
crj-stalUne  chloride  is  ootained  as  soon  as  the 
water  be^omos  siituratod  with  the  newly  formed 
salt.  The  methcKl  may  also  be  applied  to  the  pro- 
duction of  cellulose  rouipounds,  and  avoids  compli- 
cated operations. — J.  B.  C  K. 

Cyanidrs  ;     k'tcctrical    procrss    for   proditciny . 

J.  E.  Bucher,  I'rovidence.  Rhode  Island.  U.S.A. 

Emt.  Pat.  23.292.   Nov.  30.   IStll.     Under  Int. 

Conv.,  June  2,">.  1914. 
Ix  the  prv^duction  of  cyanojren  compounds  from 
alkali  or  alkaline-earth  compounds,  carbon,  and 
nitrogen,  the  materials  are  moulded  into  briquettes. 
1  in.  loritr  by  1  in.  iliam..  which  are  heated  to  the 
required  temperature  in  an  ele<tric  resistance 
furnace  made  of  magnesia  brick  and  kieselgulu'. 
Iron  is  incorporatetl  «ith  the  briquettes  in  order 
that  the  reaction  may  take  place  at  a  more 
moderate  temperature.  Until  highly  heated  the 
alkaline  compounds  act  as  insidators.  but  when 
hot  the  conductivity  of  the  reaction  mass  increases 
enormously  ;  to  enable  low  voltages  to  be  em- 
ployed, therefore,  a  shallow  charge  is  first  heated, 
the  amount  being  gradu.ally  increased,  and  the 
electrodes  being  drawn  further  apart,  as  the 
charge  becomes  hot.  The  briquettes  may  be 
preheated  by  the  hot  gases  obtained  in  the  treat- 
ment of  a  similar  charge  in  a  separate  furnace. 

— W.  Ci.  C. 

Aluminium  nilride  :  Electric  furnace  for  production 

of .      Soc.    G^n.    des    Nitnu-es.      Fr.     Pat. 

475,908,  Mar.  24.   1914. 

The  furnace  described  is  an  arc  furnace,  preferably 
of  the  three-phase  type,  with  horizontal  hollow 
electrodes.  A  mixture  of  carbon  and  alumina 
or  other  aluminous  material,  in  a  finely-pulverised 
state,  is  carried  into  the  zone  of  the  arc  flame  by 
the  nitrogen,  or  ga-s  containing  nitrogen,  required 
for  the  reaction.  Tlie  gaseous  products  of  com- 
bustion escape  by  an  opening  in  the  upper  part  of 
the  furnace,  but  the  denser  portions  of  the  .solid 
matter,  which  remain  suspended  for  a  short  time 
in  the  gas  after  its  passage  through  the  arc  flame, 
fall  to  the  floor  of  the  furnace  before  the  gases 
escape.  The  less  dense  particles  of  solid  matter 
are  carried  away  by  the  escaping  gases  and  can  be 
collected  by  a  Alter  or  liy  a  condensing  chamber 
through  which  the  gases  are  led.  The  chief  advan- 
tages of  the  furnace  are.  that  the  whole  of  the  solid 
and  gaseous  in.itter  pa.sses  through  the  arc-flame, 
and  that  the  aluminous  matter  and  nitrogen 
remain  in  contact  at  a  high  temperature,  for  a  time 
sufficient  to  complete  the  reaction. — J.  B.  C.  K. 

Alumina;    Manufacture  of  pure .     E.  Martin, 

Marseilles,    France.       Eng.    Pat.    96C2,    July   2, 
191.=;.     Under  Int.  Conv.,  July  10,   1914. 

Aixitixons  earths  are  ignited  at  about  1300"  0. 
with  calcium  carbonate  in  sufficient  quantity  to 
saturate  the  alumina,  and  also  the  iron  oxide  and 
silica.  A  small  proportion  of  an  alkali  salt,  such  as 
sodium  sulphate,  is  added  to  lower  the  melting 
point  of  the  material  and  increase  the  yield.  The 
calt-ined  mass  of  compound  aluniinates  of  calcium 
and  alkali  is  washed  in  two  .stages  with  sodium 
carbonate  solution  at  about  80  C.  to  yiel<l  soluble 
alkali  aluminates  free  from  silica.  The  alkali 
aluminate  solution  Ls  submitted  to  carbonation  or 
auto-precipitation  by  the  Bayer  process,  and  the 
liquid  nscd  to  attack  fresh  material. — W.  G.  C 

Alumina  ;   Proresa  of  making .    L.  G.  Patrouil- 

leau.      Ft.   I'at.   47.5,4.0.5,   Feb.   25,    1914. 

Aluminium  carbide,   a.s  obtained   in  the  electric 


f\u'nace,  is  treated  with  soda  or  potash  lye.  whereby 
methane  and  acetylene  are  liberated  and  the  alum- 
inium goes  into  solution  as  alkiili  ahuuinate. 
The  aluminate  solution  is  filtered  and  then  decom- 
posed, c.ij.,  by  adding  .1  little  solid  alumina,  pure  i 
alumina  resulting.  The  alkaline  liquor  may  be  I" 
used  again. — K.  H.  T. 


Furnace;     Electric    arc- 


Titanic   acid   [oxide] ;     Manufacture   of- 


V. 


Gonnot.     Fr.    Pat.    475,042,    Mar.    9,     1914. 

Titanium  oxide  is  precipitated  in  a  pure  state 
.at  the  cathode  when  titanium  tetrachloride 
solution  is  electrolysed.  A  larbon  anode,  a 
platinum  cathode,  and  a  voltage  of  4 — 5  are 
recommended.  The  electrolysi.s  is  hastened  by 
the  addition  of  a  little  sodium  or  magnesium 
chloride. —  E.  H.  T. 

CryalaUisation  of  salts  ;    Means  of  promoting  rapid 

,     particularly     of    sodium     carbonate    and 

sulphate.  G.  Briois.  Fr.  Pat.  475,749,  Jidy  28, 1914. 

TnK  rapid  crystallisation  of  a  hot  saturated 
solution  is  promoted  by  cooling  and  agitating 
simultaneously.  The  vessel  is  provided  with  a 
mechanical  stirrer,  and  with  a  number  of  coiled 
tubes  which  aie  connected  at  both  ends  with 
external  pipes  in  conununication  with  a  pump 
The    crystallising    liquor    may    be    placed    in   thi 


for   the   oxidation   of 
iilmospheric      nitrogen,      icith      cooling      of     Ihf 
resulting  gases  regulated  according  to   their  heat. 
Norsk     IIvdro-Elektrisk     Kvaelstofaktieselskab. 
Ft.  Pat.  47(>.C33.  Dec.  2,  1014.   Under  Int.  Conv., 
Dec.  9,   1913. 
Air  is  fed  tluough  a  perforated  wall  to  the  elec- 
trode  chamber,    in   which   a   disc-like   arc   is  pro- 
duced liy  a  non-s\  mmetrical   magnetic   field,  and 
immediately  above  the  arc  is  arranged  .a  cooling 
vessel,  or  steam  boiler,  tlirough  which  the  gases  are 
passed  by  means  of  tubes.     The  holes  in  the  per- 
forated   wall,    and    the    number    and    dimension^ 
of    the    cooling    tubes,    are    distributed   according 
to  the  energy  of  the  arc  flame,  and.  in  addition, 
cooling   air  "is    introduced    through   .slits   or   tubes 
at  the  periphery  of  the  flame. — B.  N. 

Carbides,   carbo-nilrides,   and  iiitrides  ;    Process  of 

tnaking    consectitirely .        G.     Patrouilleau. 

Fi\  Pat.  475,195.  Jan.  27,  1914. 

Thk  oxy-compound  of  the  metal  is  reduced  with 
carbon  in  an  electric  resistance  furnace,  which  is 
hermetically  closed  and  evacuated  as  completely 
as  possible.  Mter  removing  the  gaseous  decom- 
position products,  a  oirrent  of  nitrogen  is  pa.ssed 
through,  thus  converting  the  carbide  into  carbo- 
nitride  {e.g.,  cyanamide),  or  into  a  mixture  of 
nitride  and  carbon. — E.  H.  T. 

Calcium  cyanamide  and  other  nitrogen  compounds  : 

Manufacture  of .   N.  C.  Tommasi,  and  lslni> 

Electri(iues    de    la    Ix)nza.       Fr.    Pat.    470, 2SM. 
Oct.  14.  1914.     Under  Int.  Conv.,  Oct.  23,  191::. 

FouK  periods  may  be  distinguished  in  the  ordinarj 
process  of  nitrogen  fixation  by  calcium  carbide, 
namely — (1)  the  period  of  preliminary  heating; 
(2)  the  principal  reaction  period  ;  (3)  the  period  of 
the  end  of  the  reaction  ;  (4)  the  period  of  cooling. 
The  efficiency  of  this  method  of  nitrogen  fixation 
depends  largely  upon  the  regulation  of  the  tem-  1 
perature  of  the  mass  ;  and  th(^  heat  which  is  • 
generated  in  excess  during  the  second  period,  may 
be  utilised  for  heating  or  reheating  the  materials 
during  the  first  and  third  periods  of  the  process, 
respectively.  In  the  method  of  operation  described 
in  the  patent,  which  is  applicable  to  fiu'naces  of 
different  types,  the  incoming  gas  is  used  as  vehicle 
of  heat  transmission,  for  the  purpose  of  utilising 
the  heat  evolved  during  the  second  period. 

—J.  B.  C.  K. 
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vessel  and  stirred  while  cold  water  circulates 
thi-ough  the  coils,  or  vice  versd. — E.  H.  T. 

SdUs  ;     Process   to   prevent   the   hardening   of 

durinq  storai/e.      Norsk  Hvdi-o-Klekbrisk  Kvael- 
stofaktie.sclskab.    I'Y.  I'at.  47(5.1.54.  Sept.  .5.  1914. 

The  addition  of  a  very  small  amount  of  .silicious 
earth  ("  farine  fossile  ")  eflectively  prevents  salts, 
like  artificial  nitrates,  setting  to  a  liard  mass  during 
storage.  In  some  cases  it  is  advantageous  to  heat 
the  salt,  to  a  temperatiu'e  below  its  melting  point, 
in  a  current  of  air  or  other  gas,  before  adding  the 
silicious  earth. — E.  H.  T. 

Amorphous     siliea  ;      Manufacture     of .         P. 

Bertoye.    Fr.  Pat.  47(5,2(50,  Oct.  3,  1914. 

Pulverised  quartz  is  converted  into  amorphous 
silica  by  heating  it  with  caustic  pota-sh  solution 
under  pressure,  and  decomposing  the  alkali  silicate 
solution  with  carbon  dioxide  or  alkali  bicarbonate. 
The  precipitated  gelatinous  silica  is  filter-pressed, 
wa-shed,  ignited,  ground,  and  sifted. — E.  H.  T. 


Minerals  ;   Method  of  dissolving  - 


,  particularly 


applicable  to  the  extraction  of  glucinium  [beryllium] 
from  beryl.  H.  Copaux.  Fr.  Pat.  t,476,465, 
July  18,  1914. 
Powdered  beryl  (1  part)  is  heated  with  sodium 
fluosiUcate  (1-5  parts)  to  a  moderate  red  heat  for 
about  1  hour,  and  the  product,  which  should  not 
have  been  melted,  is  digested  with  water  at  above 
100°  C.  in  an  autoclave  for  i  hour.  The  liquid  is 
then  filtered  and  precipitated  boUing  with  caustic 
soda;  after  drying  at  110°  C.  the  precipitate 
contains  approximately  37%  of  beryllium,  4%  of 
aluminium,  5°o  silica,  7%  soda,  47%  water,  and 
a  trace  of  manganese.  The  silica  is  precipitated 
by  treatment  with  sulphuric  acid,  and  beryllium 
siilphate  is  then  crystallised  from  the  filtered 
liquid.  Tlie  method  is  applicable  to  other  mineral 
silicates.— E.  H.  T. 

Zirconium  silicide,  zirconixim  salts,  and  zirconium 

oxide;   Manufacture   of .     P.    Jost   and    P. 

Plocker,   Charlottenburg,   Germany.     Ger.   Pat. 
285,981,  Feb.  1,  1914. 

Zirconium  silicide  is  prepared  by  heating  a  mix- 
ture of  zirconium  silicate  and  carbon  to  incan- 
descence. Salts  are  prepared  by  decomposing  the 
silicide  with  dilute  mineral  acids,  and  the  oxide 
by  ignition  of  the  salts. — A.  S. 

Potassium    sulphate;     Process    of   producing . 

G.  S.  Morgan.  Toledo,  Ohio.   U.S.  Pat.  1.1  (51, 239. 
Nov.  23,  1915.     Date  of  appl.,  June  7,  1915. 

Alunite  is  roasted  with  calcium  oxide  at  about 
1200'  to  1800"  F.  (650" — 980°  C),  to  render  the 
aluminium  insoluble  without  the  production  of 
sulphur  dioxide  ;  the  mass  is  leached  and  the 
liquid  concentrated  to  recover  the  potassium 
sulphate. — B.  N. 

Dissolving  salts,  such  as  potassium,  chloride  and  the 

like  ;  Process  for  continuously .     J.  Schnitz- 

ler,  Bochum.     Ger.  Pat.  286,303,  May  2,  1914. 

The  dissolving  vessel  consists  of  a  horizontal 
cylinder  fitted  with  a  rotary  agitator  and  conveyor. 
The  salt  is  moved  through  the  vessel  in  one 
direction  and  the  solvent  flows  in  the  opposite 
direction,  and  the  vessel  is  kept  completely  filled 
with  the  mixture  of  soUd  and  liquid.  The  hot 
solvent  is  introduced  through  a  pipe  entering  at 
the  top  of  the  vessel  and  stands  under  hydrostatic 
pressure.  By  means  of  a  propeller  placed  imme- 
diately behind  the  inlet  pipe,  the  hot  liquid  is 
prevented  from  flowing  backwards,  and  the  space 
between  the  propeller  and  the  end  where  the  solid 
residue  is  discharged  forms  a  separate  compart- 
ment to  which  cold  solvent  is  supplied  through  a 


pipe  entering  at  the  bottom  ;  the  cold  Uquor  also 
stands  under  hytlrostatic  pressure,  and  serves  to 
wash  the  solid  residue.  ITie  elevator  into  which 
the  solid  residue  is  discharged,  Ls  contained  within 
a  casing  in  which  there  is  maintained  a  column 
of  liquid  of  suflicient  height  to  lialance  the  hydro- 
static pressure  of  the  solution  in  the  dissolving 
vessel.  The  solution  of  the  salt  Hows  out  of  the 
dissolving  vessel  at  the  opposite  end  into  a  trough. 

—A.  S. 


Sea-salt ;   Manufacture  of- 


C.  L.  Achard  and 


C.  H.  E.  Wetzels.  Fr.  Pat.  475,485,  Feb.  26,  1914. 

The  salt  water  is  caused  to  evaporate  at  the 
surface  of  porous  beds  composed  of  a  mixtiu'e  of 
clay  and  fine  sand,  these  beds  being  fed  constantly 
from  below,  by  means  of  a  system  of  distributory 
or  irrigation  channels.  The  mixture  of  clay  and 
sand  favoui"s  the  passage  upwards  of  the  salt 
solution  by  capillary  action,  while  absorbing  and 
giving  up  again  a  relatively  large  amount  of  the 
solar  heat.  A  modification  of  the  process  con- 
sists in  sweeping  up  the  sand  on  the  surface  of  the 
beds  after  it  has  become  coated  with  salt,  and  by 
leaching  this  .sand  obtaining  a  concentrated  brine 
which,  on  evaporation  on  special  beds,  yields  a 
recrystalhsed  salt. — J.  B.  C.  K. 

Aluminium  sulphite  ;  Process  for  the  oxidation  of 

to    aluminium,    sulphate    by    vieans    of   air. 

C.  A.  Beringer,  Charlottenburg,  Germany. 
Ger.  Pat.  286.366,  Apr.  4,  1914.  Addition  to 
Ger.  Pat.  269,794  (this  J.,  1914,  312). 
An  aluminous  material  which  is  attacked  only 
sUghtly  or  not  at  all  by  sulphur  dioxide  at  normal 
temperature  and  pressure,  is  treated  with  a  mixture 
of  sulphur  dioxide  and  air  under  pressure  and  at 
an  increased  temperature  in  order  to  obtain 
aluminium  sulphate. — A.  S. 

-.   Deutsche 


Perborates  ;  Process  for  dehydrating  ■ 

Gold-  und  SOberscheideanstalt  vorm.  Roessler, 
Frankfort.     Ger.  Pat.  286,545,  Apr.  23,  1914. 

Perborates  are  dehydrated  by  heating  with  a 
liquid  not  capable  of  dissolving  or  decomposing 
them,  preferably  ■s^-ith  a  liquid,  such  as  alcohol, 
which  removes  and  dissolves  the  water  of  crj'stal- 
lisation.  For  example,  if  Tanatar's  sodium  per- 
borate, NaB03,4H2(>,  be  heated  for  a  short  time 
I  with  anhydrous  or  nearly  anhydrous  methyl  or 
1  ethyl  alcohol  at  50° — 70°  C,  "the  whole  or  the 
greater  part  of  the  water  of  crystallisation  is 
removed. — A.  S. 

Rare  earths  ;  Manufacture  of  compounds  of  the . 

Gebr.  Siemens  und  Co.,  Berlin-Lichtenberg. 
Ger.  Pat.  286,573,  Apr.  2,  1914.  Addition 
to  Ger.  Pat.  284,889. 

In  the  precipitation  of  rare  earths  as  fluorides  or 
phosphates  by  heating  the  solution  with  ground 
fluorspar  or  apatite  and  a  small  quantity  of 
hydrochloric  acid  (see  Eng.  Pat.  8015  of  1914  ; 
tills  J.,  1914,  830),  the  reaction  velocity  is  greatly 
increased  by  heating  to  a  temperature  above  the 
boUing  point  of  the  solution  at  atmospheric 
pressm"e.  The  higher  temperature  may  be  attained 
(1)  by  working  under  pressui-e  or  (2)  by  using  a 
solution  saturated  at  the  reaction  temperature,  or 
a  solid  salt  containing  water  of  crystallisation 
heated  to  its  melting  point,  or  by  a  combination 
of  both  methods. — A.  S. 

Graphite  ;  Chemical  process  of  purificalion  of  natural 

.     E.     N.     Lain^.      First     Addition,  dated 

Jan.  14,  1914.  to  Fr.  Pat.  464,642,  Jan.  17, 
1913  (this  J.,  1914,  550). 
^Mechanical  devices,  especially  concentrating 
tables  of  the  DaUemagne  type,  are  employed  to 
remove  the  lighter  impurities  and  separate  the 
graphite  into  grades  of  varying  fineness,  and  the 


48 


Cl.  VUL— GLASS;   CERAMICS. 


[Jan.  IS,  igiC. 


graded  mat'erial  is  treated  with  liydrochloric 
aoid  (22''  B.,  IIS  sp.gr.)  mixed  with  twice  its 
weiglit  of  wator,  at  1)0"  ('..  and  washett,  in  vessels 
wliiili  are  arranged  in  ca^tade.  The  waslied 
material  is  dried  in  a  livih-o-extractor  and  with 
heated  air.  and  is  then  intimately  mixed  with 
sodium  earbonate  (preferably  the  aidiydrous 
Solvay  product)  and  heated  in  crucibles  for  at 
lea>t  an  hour,  at  about  lOoO^  C.  The  product  is 
treated  with  hot  water,  washed  until  free  fi"om 
sodium  silicate,  again  treated  with  hydrochloric 
acid  (1  acid  to  f.  water)  at  sSO — 90"  C,  "and  finally 
washed  with  water  and  dried. — F.  SoDN. 

Iodine,  chlorine,  bromine,  or  JUiorine.  for  the  pro- 
duction of  various  organic  and  inorganic  substances 
[tcilhout  cmploi/ing  high  temperatures  and  pres- 
sures] ;  Process  for  utilising  the  halogen  hydracids, 
preciousli/  crystallised  bi/  couliiui.  as  a  source  of 
.  E.Fraquet.  Pr.  Pat.  475,998.  Mar.  30,  1914. 

A  HALOGEN  hydracid  is  cr\'stallised  by  cooling 
and  allowed  slowly  to  regain  the  ordinary  tempera- 
ture in  contact  with  the  mat+>rial  to  Ijc  treated. 
Hydrogen  iodide,  for  example,  crystallised  at 
— 55"  to  — (50"  C  may  be  employed  as  a  source  of 
iodine  in  the  preparation  of  organic  iodo-com- 
pounds,  such  as  tetra-iodofluorescein,  or  for  effecting 
isomerisation,  e.g.,  of  maleic  esters  to  f  umaric  esters, 
or  for  polymerisation  or  condensation.  The  rise  of 
temperature  should  occupy  several    hours. 

— F.   SODN. 

Nitrogen  ;    Manufacture   of  chemically   pure  ■ 


P.     de    Briinn, 
Pat.    1,1(11,200, 
Date  of  appl.,  July  14,   1913. 

Skk  Addition  of  Sept.  27,  1913,  to  Pr.  Pat.  455,391 
of  1!)13  ;  this  J.,  1914,  372. 


Zeolites  ;     Manufacture    of . 

niisseldorf,       Germany.       U.S. 
Nov.  23,  1915. 


Siemens  und  Halske  A.-G.,  Siemensstadt,  Ger 
many.     Ger.  Pat.  280,514,  Oct.  28,  1913. 

-PrRE  nitrogen  Ls  obtained  liy  heating  to  a  high  I 
temperature  a  mixture  of  tantalum  powder  and  a 
nitrogen  compound  of  an  alkali  metal.  The 
tantalum  absorbs  any  traces  of  oxygen  and  steam 
which  may  be  present.  Nitrogen  compounds  of 
alkali  metals  explode  when  heated  alone. — A.  S. 

Hydrogen ;  Cyclic  process  for  producing  nascent 
by  means  of  esters.  [Desitlphurising  petro- 
leum.] J.  de  la  Fresnaye  and  P.  Suchy.  Fi-. 
Pat.  470,454,  Apr.  23,   1914. 

Ax  ester  is  saponified  with  water,  in  the  presence  of 
a  metallic  oxide  or  carbonate  and  a  material  to  be 
treated  with  nascent  hydrogen,  to  which  may  be 
added  a  reducing  agent,  such  as  trihydroxylienzene 
or  gallic  acid.  For  example,  petroleum  containing 
sulphur  compounds  is  treated  with  ethyl  acetate, 
lead  oxide  or  carbonate,  and  a  small  proportion 
of  trihydroxybenzene,  the  lead  sulphide  produced 
is  filtered  off,  and  ethyl  acetate,  which  is  continu- 
ously re-formed  during  the  reaction,  is  recovered 
by  fractionating  the  filtered  product  ;  the  reaction 
is  faf.-ilitated  by  adding  ether  to  prevent  emulsifi- 
cation. — F.   Sodn. 


Argon   [from  atmospheric  air]  ;    Process  of  elimin- 

atiny  or  obtaining .    Soc.  I'Air  Liriuide   (.Soc. 

Anon,  pour  I'Etude  et  I'Exploit.  des  l'roc(^d^s  O. 
Claude).     Fr.   Pat.  470,390,  Apr.  21,   1914. 

In  the  fractionation  of  atmospheric  air,  a.s  described 
in  Fr.  Pat.  437.013  of  1911  (see  Eng.  Pat.  3320  of 
1911;  this  J.,  1912.  335),  the  mixture  of  nitrogen 
and  oxygfm  containing  most  of  the  argf)n  from 
the  air  treated,  obtained  by  rectifying  the  lif|uid 
oxygen  collecting  in  the  column,  is  concentrated 
by  partial  liquefaction  in  an  extern.al  reflux  tubular 
system,  cooled  by  liquid  nitrogen  from  the  column. 
Almost  pure  argon  may  Vjc  prepared  from  the 
residual  gas.  when  containing  as  much  as  20",', 
of  oxygen,  by  burning  with  a  slight  excess  of 
hydrogen,    and    then    liquefying    and     rectifying. 

— F.  SoDN. 


Alumina;    Manufacture  of  pure .      E.Martin, 

Ft.   Pat.   475,470,   July   10,    1914, 

See  Eng.  Pat.  9662  of  1915  ;  preceding. 


Alumina    frmn    clay    and    other     alumina-bearing 

materials ;      Method    for    producing    pure . 

M.   Buchner,  Heidelberg,   (Jermany.     U.S.   Pat. 

1.11)2,130,  Nov.  30,  1915.     Date  of  appl.,  June 

27,   1914. 
See  Eng.  Pat.  15,854  of  1914  ;  this  J.,  1915,  871. 

Potassium  and  sodium  salts  from  kelp  ashes  ;   Pro- 
cess for  the  manufacture  of .     0.  Klingbiel, 

Biebrich,  Germany.     U.S.  Pat.  I,l(i2,017,  Nov. 
30,  1915.     Date  of  appl.,  Oct.  3,  1914. 

See  Ger.  Pat.  277,109  of  1913  ;  this  J.,  1915,  138. 

Metallic  amides,  cyanamidcs,  and  cyanides  ;  Manu- 
facture of .     E.  A.  Ashcroft,  Ijondon.     U.S. 

Pat.    1,163.498,    Dec.   7,    1915.     Date   of   appl., 
Apr.  14,   1910. 

See  Fr.  Pat.  421,851  of  1910  ;  this  J.,  1911,  422. 

Ozone  ;  Process  of  and  apparatus  for  producing . 

J.  Steynis,  Bay  Shore,  N.Y.     U.S.  Pat.  1,162,415, 
Nov.  30,  1915.     Date  of  appl.,  Jan.  29,  1913. 

See  Yv.  Pat.  451,484  of  1912  ;  this  J.,  1913,  611. 

Preparation  of  tetra-cupric  stdphalc,  and  its  use  as 
fungicide.     Fr.  Pat.  476.512.     See  XIXb. 


Vm.— GLASS;   CERAMICS. 

Stoneware  glazes  ;    Itelalion  of  frit  to  glaze  in 

and  its  connection  with  glaze  defects.     H.  Harkort. 
Z.  angew.  Ohem.,  1915,  28,  422—428. 

The  relation  of  the  frit  to  the  final  compound  glaze 
is  specially  important  in  glazes  in  which  the  acid 
components  are  low,  and  is  connected  with  defects, 
such  as  cloudiness,  matt  patches,  etc.  Generally 
thf!  defects  are  caused  by  too  high  a  proportion 
of  lime  in  glazes  on  the  better  classes  of  goods, 
fired  at  a  glost  temperature  of  Seger  cone  01  to  6. 
The  CaO  should  not  exceed  0-4  of  an  equivalent 
for  2-5  equivalents  of  SiOj,  and  must  be  reduced 
proportionally  as  the  acid  component  is  lowered, 
since  the  excess  lime  is  not  fritted  and  docs  not 
amalgamate  with  the  glaze.  Dulness  often  arises 
from  volatilisation  of  boric  anhydride  from  the 
glaze,  and  occurs  especially  when  the  glaze  is 
exposed  to  the  influence  of  sulphuric  acid  from  the 
furnace  gases.  In  glazes  with  less  than  2-5  equiva- 
lents of  SiOj  and  about  0-5  of  an  equivalent  of 
CaO,  this  volatilisation  causes  the  separation  of 
matt  patch<'s,  .absorption  of  the  glaze,  and  large 
burst  blisters,  but  when  the  silica  is  increased  and 
the  lime  diminished,  the  surface  of  the  glaze  only 
shows  minute  pricks.  The  presence  of  calcium 
carbonate  is  a  protection  against  attack  by 
sulphuric  acid  and  so  diminishes  the  risk  of 
volatilisation  of  boric  acid.  Lead  oxide  promotes 
the  absorption  of  lime,  more  elfectualiy  when 
present  in  the  glaze  than  in  the  frit  only,  but  exerts 
no  influence  on  the  vfilatilisation  of  jjoric  acid. 
These  results  lead  to  the  following  conclusions. 
The  content  of  leml  oxide  may  be  reduced  and 
replaced  by  the  cheaper  calcium  oxide,  vrith  a  corre- 
sijondiiig  improvement  of  the  health  of  the  workers. 
The  lead  oxide  introduced  into  the  glaze  should  be 
fritted.     By  avoiding  the  use  of  sulphurous  coal 
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and  regulatiug  the  conditious  of  firiug,  cerljiiu  of 
the  (lofects  can  be  remedied.  The  results  also 
show  how  niazes  of  switisfactory  colour  can  be 
obtained;  the  character  of  the  glaze  is  often 
changed  liy  the  relatively  largo  amounts  of 
inefaTlic  oxides  incorporated  with  the  glaze. 

— w.  c.  n. 


Patent. 


Qlasa  :  Mantifaclurc  of- 


H.  T,  E.  Kirkpafrick. 


Brussels.    Ens.  P.at.  807,"?,  June  11.  1915.    Under 

Int.  Conv..  May  2ii,  ]!)14. 
In  the  manufacture  of  continuovis  glass  sheets 
by  the  method  of  dra^\"ing  from  a  ma.ss  of 
molten  glass,  the  current  of  air  to  which  the 
latter  is  subjected  while  being  gathered,  and 
diu-ing  the  fonn.ition  and  cooling  of  the  sheet,  is 
first  directed  downwards  through  the  vertical 
drawing  conduit  anil  then  upwards,  by  suction, 
through  one  or  more  adjacent  tlvies  into  which  the 
hot  gases  fi-om  the  molten  liath  are  also  drawn, 
so  that,  by  regulating  the  currents  separately, 
the  desired  decrease  in  temperature  from  the 
niolt<-n  mass  to  the  formed  sher-t  is  eflected.  The 
central  or  drawing  conduit  is  enlarged  at  its 
lower  part  to  form  an  "  adapt.ation  chamber  "  for 
heating  the  air  which  is  subsequently  caused  to 
play  over  the  surfjvce  of  the  sheet  prior  to  contact 
of  the  latter  with  the  guiding  de^-ices  ;  and  the 
train  of  lifting  or  traction  rollers  is  arranged  over 
the  di-awing  conduit,  which  is  provided  internally 
with  guides  so  as  to  maintain  the  sheet  in  a  strictly 
vertical  plane.  The  application  of  the  invention 
to  a  glass-melting  furnace  direct  and  to  a  heating 
chamber  attached  to  a  melting  furnace  is  illus- 
trated bv  a  series  of  nine  drawings. — Vt.  E.  F.  P. 


IX.— BUILDING   MATERIALS. 

Timbers;     Strength    tests    of   structural - 


treated 


by  commercial  wood-preserving  processes.  H.  S. 
Betts  and  J.  A.  Newlin.  BnU.  286,  U.S.  Dept. 
Agric,  .Sept.,  1915.     15  pages. 

Beams  of  loblolly  pine,  longleaf  pine,  and  Douglas 
fir,  generally  14  ft.  long  and  8  by  16  in.  in  cross- 
section,  were  tested  in  the  unseasoned  and 
seasoned  conditions,  before  and  after  treatment 
with  creosote  by  the  usual  commercial  processes 
of  "  boiling "  and  "  steaming."  In  the  tests, 
each  beam  was  supported  at  the  ends  and  a 
gradually  increasing  load  applied  at  two  points  | 
located  one-third  of  the  span  from  each  support. 
The  deflections  corresponding  to  regular  incre- 
ments of  load  were  recorded,  and  from  these  data 
the  fibre  stress  at  elastic  limit,  the  modulus  of 
rupture,  the  modulus  of  elasticity,  and  the  longi- 
tudinal shear  were  calcidated  in  each  case.  Fi'om 
the  results  obtained  it  is  concluded  that  although 
creosote  itself  has  no  apparent  weakening  effect  1 
on  timber,  the  latter  is  liable  to  considerable 
weakening  by  preservative  processes.  A  process 
injurious  to  one  timber  may  have  little  or  no 
effect  on  the  strength  of  another ;  so  that,  for 
eomparative  tests  on  different  species,  the  pre- 
servative process  omploved  should  bo  the  best 
adapted  for  all.  The  effect  of  a  given  treatment 
i  on  any  given  species  is  liable  to  vary  with  the 
form,  dimensions,  and  condition  of  the  specimens 
treated.— W.  E.  P.  P.  { 

Patents. 

Concrete  and  other  materials  ;    Machine  for  mixing 

.    .1.  Houthall,  Worcester.    Eng.  Pat.  10.0(17, 

July  9,   1<)]5. 

An  oblong  vessel  is  moulded  in  a  vertical  position 
on  a  horizontal  axle  by  means  of  which  it  can  be 
rotated  in  either  direction.     It  has  an  opening  on   I 


each  side  for  charging  and  discharging,  and  each 
opening  is  provided  with  an  internal  guard  or 
deflector,  bv  which  leakage  is  prevented  during 
rotation  in  "one  direction,  and  discharging  facili- 
txited  during  rotation  in  the  opposite  du-ection. 

— W.  E.  F.  P. 

Porlla>id  cement  ;  Process  and  apparatus  for  burniruj 

in  shaft  kilns.     Amme  Giesecke  imd  Kone- 

gen  A.-G.  Fr.  Pat.  475,253,  Jan.  31,  1914. 
Compressed  air  is  supplied  to  a  pipe  which  sur- 
rounds the  outside  of  the  kiln,  and  enters  the  kiln 
tangentially  at  different  levels  below  the  clinkenng 
zone,  through  conduits  connect«d  with  the  pipe. 
^  — W.  C.  H. 

Clinker  ;  Apparatus  for  cooling in  the  manu- 
facture of  cement,  and  for  like  cooling  purposes. 
G.  M.  Park.  Blackburn.     Eng.  Pat.  7415,  May 
l.S,  1915.     Addition  to  Eng.  Pat.  2661,  Feb.  2, 
1914  (this  J.,  1915,  284). 
In  the  apparatus  dascribed  in  the  principal  patent, 
waU-v  from  a  spray  pipe  is  passed  through  the  hot 
(linker,  which  is  retained  upon  a  circiunferential 
grid  in  a  horizontal  rotating  drum  to  which  the 
clinker   is    fed   from    a    hopper.     The   hot   wat«r 
passes  tlirough  an  annular  opening  in  the  di-um, 
provided  with  drip  flanges,  to  a  collecting  trough 
beneath.— W.  F.  F. 

Bricks;    Manufacture   of  silico-almnino-calcaremts 

.  A.  J.  J.  Dard.  Fr.  Pat.  475,328,  Feb.  6,1914. 

Bricks  similar  to  sand-lime  bricks  are  made  with 
aigillaceous  sand  or  with  clay. — W.  O.  H. 

"  Portland  lime  "  and  Us  process  of  manufacture. 
M.  J.  Davidson.  Fr.  Pat.  475,727,  Mar.  13,  1914. 
A  HYDKAfLic  product,  called  "  Portland  lime,"  Ls 
made  bv  burning  argillaceous  limestone  to  a  tem- 
perature so  high  that  the  biu'ut  material  does  not 
slake  in  the  cold.  The  bm-nt  material  from  the 
kiln  is  draAvn  off  into  receivers,  the  walls  of  which 
are  heated  to  a  temperature  of  120"  C.  or  higher, 
where  it  is  slaked. — W.  C.  H. 

Cellulose  ;  Electrical  treatment  of .  [Wood  pre- 
servation.] A.  Ij.  C.  Nodon.  Fu^t  Addition, 
dated  Feb.  12.  1914,  to  Fr.  Pat.  453,111.  Mar.  26, 
1912  (thLs  J.,  1913,  785). 
In  simplification  of  the  original  process  the  cement 
vat  is  replaced  bv  a  simple  floor  of  planks  and  the 
preliminarv  steeping  of  the  timber  to  he  treated  is 
dispensed  \vith.  Electrodes  of  galvanised  iron 
mattint',  with  damp  coai-se  clotlis  on  one  or  both 
sides,  are  placed  at  the  bottom  of  the  stack  of 
timber  and  similar  ones  are  built  m  at  regula:r 
intervals  in  the  height.  The  cloths  are  well 
sprinkled  with  water  during  the  budding,  no  salt 
solution  being  required.  (See  also  this  J.,  IJl.i, 
284.)— J.  F.  B\ 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron  and  steel  ;  Rehilirr  nirrodiliirdies  of .   J.  N. 

Friend.       Faraday  Soc,  Dec.  8,  1915.      [Advance 

proof.]  8  pages. 
The  factors  determining  the  relative  corrodibili- 
ties  of  iron  and  steel  are  considered,  and  the  results 
summarised  and  discussed.  Accor.ling  to  this  sum- 
mary, iron  and  steel  are  practically  equally 
resistant  to  corroding  influences,  but  a  wide 
divergence  is  shown  between  different  irons  and 
steels  in  individual  cases.  The  author  considers 
that  since  no  one  metal  can  be  expected  to  offer 
equal  resistance  to  all  types  of  corroding  media, 
investig.ation   should   be  du-ected,  in  every   case. 


so 
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towardis  ilisc-ovorinjr  the  best  vai-ioty  of  ii\)u  or 
stoeJ    for    the    uarticuhir    purpose    in    view. 

— W.  E.  F.  P. 

Jr^n  and  steet ;  Sole  on  the  corrosion  of .     S. 

Whyto.  Fanulay  S.>c..  Pee.  8,  1915.'  [Advanee 
proof.  J 

A  MlLD-STKKl.  wator-pipe,  whiih  hail  eori-oileil 
rapidly  iii  u.se,  was  found  to  dilTer  from  other 
pipes,  wliiih  sliowed  imieh  less  eorrosion.  only  in 
the  faet  thai  the  former  appeared  from  miero- 
scopie  examination  to  have  heeii  overheati'd  to  a 
f^rvator  extent  than  the  latter.  Tests  on  the 
eleetrolytie  eorix)sion  oi  steels  in  sodium  ehloritle 
solutiou,  showed  that  the  eorrosion  produet  fi-om 
overheated  speiimens  was  on  the  average  about 
"20 °p  ini>re  than  from  normalised  speeimens.  The 
i'errite  was  first  attacked,  then  a  reversiil  took 
place,  and  the  pearlite  beeame  relatively  more 
attacked.  On  still  further  eorrosion  tlie  free 
ferrite  was  again  attacked  relatively  more  than 
the  pearlite,  and  much  more  so  in  the  over- 
heated specimens. — T.  St. 

Sleel ;  Experiments  on  the  influence  of  composition 

upon  the  corronion  of .     L.  Aitchison.     Fai-a- 

day  See,  May  and  Dec,  1015.  [Advauce 
proofs.]     pp.  l:i  and  11. 

The  results  are  given  of  corrt)sion  tests  made  on 
various  steels  in  tap-water,  in  a  3%  solution  of 
sodium  chloride  (approximating  sea-water),  and 
in  1%  and  10%  solutions  of  sulphuric  acid. 
Four  series  of  steels  were  emploved,  containing 
(1)  C  007— 1-40%  ;  (2)  C  0-7— 11%  with  varjins 
proportions  of  either  W  (up  to  20%,).  Cr  [(up  to 
24%),  Co  (up  to  21%),  or  V  (up  to  13%) ;  (3)  C 
O-ll — 1-30%  with  either  W  (about  3°,',),  V  (about 
2%),  Cr  (about  2%),  Ni  (about  3%).  or  Mn  (about 
1%);  (4)  C  0-3— 1-2%  and  Cu  0-5— 50%.  The 
results  are  tabulated  and  curves  given  showing 
the  variation  of  corrosion  or  solubility  with  the 
different  constituents  for  each  series  ;  micro- 
graphic  evidence  as  regards  the  influence  of 
composition  on  corrosion  is  considered  in  some 
detail.  It  is  concluded  that  no  steel  is  sulliciently 
homogeneous  to  resist  cori-osive  attacks  ;  tliat 
chemical  homogeneity  alone  is  insullicient  to 
preclude  corrosion,  since  the  steel  may  contain 
twinned  crystals  or  be  m  a  state  of  I'hermal  or 
mechanical  strain;  that  non-homogeneity  is  not 
in  itself  productive  of  greater  corrodil)ility  ;  thati 
non-corrodibility  depends  on  some  property  of  tlie 
solid  solution  (probably  its  solution  pressur<J  as 
reflected  in  its  contact  potential  against  the 
»jlutioh)  existing  as  a  consequence  of  the  chemical 
composition  only,  coupled  with  the  thermal  and 
meclianical  treat  ment ;  and  that  carbides  in  st<?el 
may  a<t  a,s  deterrents  to  corrosion  (being  quite 
unattacked  by  the  majority  of  reagents)  but  in 
most  cases  act  as  aids,  by  jjrrtvidiiig  siiil.ibic 
cathodes  to  tlie  anodic  action  of  feiiile  in  solid 
solutirtn.— VV.  E.  F.  I'. 

t'iteel  ;  Volume  ihunijes  iliirin;/  the  hardoiinti  of . 

E.  H.  S<hulz.  CliarloK^jnburgTeflinLschelioch- 
schule,  Mitt,  iiber  Forschungsfvrl>«itcn,  No.  101. 
Engineering,  1915,  100,  591! — 507. 

WoKKING  on  small  samples  to  oblain  uniform 
structures,  tlie  autlior  determined  hydrostatically 
the  specific  gravities  of  steels  of  widely  varying 
composition,  aft<;r  different  heat  treatments.  It 
was  found  that  the  density  of  anneiiled  steel 
decreased  as  the  carbon  ijercentage  increased. 
The  density  was  deerea-sed  by  quenching,  the  more 
with  higher  percentages  of  carbon  in  the  steel.  To 
keep  the  volume  clianges  small  the  quenclung 
temperature  should  be  low,  for  with  rising  quench- 
ing temperature  the  volume  cha,nges  bi:come  mucli 
more  noticeable.  Above  800''  or  I)(lO''("..  how- 
ever, the  quenching  temperature  iias  little  further 


elTeel.  The  author  considers  the  best  quenching 
teiniierature  is  a  little  above  the  pearlite-niartens- 
ile  transformation  point.  Tests  made  wit h  wires 
5  mm.  in  diameter  showed  in  every  case  a  lengtlu'ii- 
ing  on  hardening.  The  lengthening  inireased  with 
iiureasing  carbon  pereentagi>  and  was  roughly 
proportional  to  the  length  of  the  specimen.^.  The 
author  concludes  from  his  experiments  that  on 
(luenching,  martensite  needles  are  formed  in  the 
.instenite,  which  is  first  coiupressi'd  by  them  ;  but 
the  tlecomposition  of  martensite  begins  at  100^  ('., 
and  abo\e  l.'jO"  ('.  auslenito  becomes  able  to  take 
up  the  comi)ressit)n  stress,  and  is  itself  <lecom- 
posed  in  the  i-ange,  250° — 150°  C,  in  which  the 
martensitic  decomposition  is  completed.  On  the 
other  hand,  rising  tempi'raturo  expamls  both  the 
martensite  and  austenite,  and  as  the  expansion 
predominates  in  the  interior,  which  is  still  in  the 
annealed  state,  whilst  contraction  goes  on  in  tile 
cooled  surface  layers,  hardness  cracks  are  de- 
veloped. It  is  not  possible  to  relieve,  liy  annealing, 
the  stresses  set  up  during  hardening  in  specimens 
of  large  dimensions,  because  the  complex  groups 
of  factoi's  interact  in  various  ways.  Something, 
however,  can  be  achieved  by  hardening  at  definite 
temperatures,  which  should  be  low  in  general,  by 
avoi<ling  eutectoid  steels,  which  jiarticularly 
incline  to  cracking,  and  by  substituting  .special 
(nickel)  steels  for  them.  That  eutectoid  steels 
should  be  most  liable  to  develop  liardness  cracks, 
tlie  author  ascribes  to  the  circumstance  that  in 
them  all  the  transformations  take  place  at  one 
temperature  (about  700°  C),  and  not  in  several 
stages.^T.  St. 

Steel;    Alumina  in- — ■ — .     G.  F.  Comstock.     Mec. 
and  Chem.  Eng.,  1915,  13,  891—895. 

TllR  microscopic  stiidy  of  unetclied  pohslied 
sections  of  steels  to  which  dilTerent  meUvUic  oxides 
had  been  added,  showed  that  alumina  could  be 
identified  with  certainty,  and  the  presence  of 
alumina,  detected  microscopically,  in  commercial 
steels,  was  confirmed  by  chemical  analysis.  The 
chief  differences  between  inclusions  of  alumina 
.■md  ordinary  slag  or  sUicates  are: — (1),  silicate 
inclusions  g(!neraiiy  take  a  fairly  smooth  polish, 
while  alumina  is  very  hard  to  polish  without 
pitting  ;  (2),  silicate  inclusions  are  always  elong- 
ated in  t\u'.  direction  of  rolling  or  forging,  while 
alumina  particles  are  not ;  the  groups  of  particles 
are  elongated  but  not  the  particles  themselves; 
(3),  .silicate  inclusions  are  often  of  quite  large  size 
(as  well  as  very  small).  whUe  particles  of  alumina 
art;  always  small,  and  do  not  seem  to  coalesce  into 
larger  bodies  even  when  closely  grouped  together. 
Photomicrographs  are  given  showing  the  charac- 
teristic appearance  of  ahimin.a  inclusions  and  the 
dilTercnt  appearances  of  other  inclusions. 

— T.  St. 

Swedish  iron  mid  steel  production.     IMin.  .nnd  Eng. 
World,  Dee.    11,   1915. 

Ac:coiiniNO  to  olliiial  statistics  of  the  .Swedish 
iron  trade  for  191  I,  the  jiroduction  of  iron  ore  in 
Sweden  during  that  year  wa.s  5,900,(ll{9  tons. 
Pig  iron  jjioduction  for  1914,  iis  compared  with 
1913,  was  as  follows: — Forge,  152,859  ions  as 
against  1H().()9(»  tons;  Bessemer,  111.830  tons  as 
against  141,1111  tonS  ;  basic,  335,210  tons  as 
against  358,437  tons;  spiegeleisen,  etc.,  5  tons 
a.s  against  50  tons  ;  foundry.  12,820  tons  as 
against  14,250  tons  ;  other  (jualities,  14,055  tons 
as  against  15,891  tons  ;  blast  furnace  castings, 
12,333  tons  as  against  13,808  tons  ;  total,  039,718 
tons  as  against  730,257  tons.  During  1914  there 
were  74  works  j)roducing  puddli^d  iron  and  ingot 
st(M4  and  castings,  as  against  77  in  1913.  Of  the 
total  of  507,332  tons  of  steel  (ingots  and  castings) 
produced  in  1914.  300,104  tons  was  basic,  as  against 
353,090  tons  in  a  total  of  590,887  txms  during  1013 
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Steel  ;  Direct  prodttetion  of from  ore  in  Canada. 

U.S.  Cons.  Kept.  No.  260,  Nov.  5,  1915. 

An  electric  .suielter  at  Belleville.  Ontario,  is  pro- 
ducing steel  of  all  grades,  including  tool  steel, 
direct  from  the  ore.  The  heat  of  the  wast*  gases' 
of  the  snielt«r  i.s  utilised  in  a  preheater.  The  plant 
has  been  working  for  about  two  months,  and  has 
been  using  ore  containing  ~j%  Ti.  The  company 
proposes  to  extend  the  plant  to  produce  high- 
carbon  tool  steels  and  steel  castings. 

Corrosion  of  all  metals  hnniersed  in  liquids  ;    The 

Cumberland  clrctrolytic  process  for  preventing . 

E.  Cumberland.     Faraday    Soc,    Dec.  8,     1915. 
[Advance  proof.]     -1  page.s. 

In  the  Cumberland  process,  a  counter-electro- 
motive force  higher  than  that  causing  the  corrosive 
action  is  introduced  into  the  boQer,  etc.,  the  shell 
of  the  latt«r  forming  the  cathode  of  a  system,  the 
anodes  of  which  consist  of  pieces  of  iron  inserted 
in  the  water  and  insulated  from  the  shell.  A  con- 
tinuous current  is  supplied,  at  small  cost,  by  a 
dynamo  of  the  electroplating  t>-pe  working  at  10 
volts,  and  the  iron  anodes  are  usually  designed  to 
last  for  1  i  or  2  years.  The  process  is  also  effective 
in  removing  and  preventing  the  formation  of  hard 
scale  in  boilers,  etc.,  and  may  be  applied  with  equal 
advantage  to  any  apparatus  in  which  meta,ls  are 
in  contact  with  wat^r  or  other  coiTOsive  liquid. 
The  system  has  been  used  successfully  for  many 
years  in  large  power  plants  and  on  steamships. 

— W.  E.  F.  P. 

Brass  ;    The  corrosion  of  a  solid  sohdion  :    70  /30 

.     W.    E.    Gibbs.     Faraday    Soc,    Dec.    8, 

1915.     [Advance  proof.]     5  pages. 

TirE  corrosion  of  brass  immersed  in  sea-wat«r  may 
be  local  or  uniform  ;  and  it  may  be  complete  (both 
constituents  dissolving  at  the  same  rate),  selective 
(one  constituent  only  dissolving),  or  irregular,  the 
constituents  dissolving  at  ditlerent  rates.  The 
most  important  factors  influencing  corrosion  are 
discus.sed.  The  corrodibility  of  copper  and  of  zinc 
is  greater  than  that  of  their  alloys,  the  alloy  with 
50  atoms  %  of  each  metal  being  least  attacked. 
The  rate  of  corrosion  of  70 ,30  brass  increases  with 
the  temperature  from  15^  to  50^  C,  beyond  which 
It  falls  off  very  qmckly.  Up  to  50^  C,  aeration  of 
the  sea-water  increases  the  initial  rate  of  corrosion  ; 
dilution  decreases  it,  though  the  proportion  of  dis- 
solved zinc  increases  rapidly.  Moist  zinc  chloride 
at  70°  C.  produces  rapid  dezincification,  with  for- 
mation of  zinc  oxychloridc.  Hard-drawn  brass 
corrodes  less  rapidly,  but  dezincifies  more  readily, 
than  annealed  brass.  In  contact  with  coke  the 
rate  of  solution  is  increased  fivefold,  a  non-adherent 
film  of  cuprous  oxide  being  formed.  The  existence 
of  compounds  of  copper  and  zinc,  dissociating  into 
a  system  of  solid  solutions  at  temperatures  above 
60°  C,  may  possibly  account  for  the  phenomena 
of  corrosion. — W.  R.  S. 

Brass  corrosion  ;  The  zinc-coppcr-couplc  hypothesis 
of— — •  A.  Philip.  Faraday  Soc,  Dec.  8, 
1915.  [Advance  proof.]  14  "pages.  (See  also 
preceding  abstract). 

The  theory  is  advanced  that  the  corrosion  of  com- 
mercial brass  may  be  due  to  the  action  of  minute 
zinc-copper  couples  over  its  surface,  and  this 
a.ssumption  is  shown  to  account  for  several  facts 
regarding  corrosion,  which  cannot  be  explained  bv 
a^uming  th.at  the  couples  are  composed  of  different 
phases  of  the  zinc-copper  alloy. — W.  R.  S. 

Corrosion  ;  Physical  and  mechanical  factors  in . 

C.  H.  Desch.     Faraday  Soc,  Dec.  8,  1915.     [Ad- 
vice proof.]     6  pages.     (See  also  this  J.,  1915, 

According  to  the  electrolytic  theorv,  now  gener- 
ally accepted,  the  corrosion  of  metals  is  due  to  the 


formation  of  local  electrolytic  couples  at  the 
surface  in  contact  with  the  solution  or  atmosphere. 
The  heterogeneity  of  the  metal,  by  which  such  local 
action  becomes  possible,  may  be  either  chemical  or 
physical  ;  and  chemically  pure  inetaLs  may  corrode 
rapidly  by  reason  of  local  physical  differences 
induced  by  mechaniinl  means,  such  a.s  "  cold 
working  "  by  whicli  films  of  amorphous  material 
are  foi'uied  between  the  separate  crystal  grains. 
The  results  of  experiments  in  which  alloys  of  copper 
an<l  zinc  with  other  metals  were  corroded  electro- 
lytically  in  a  solution  of  sodium  chloride,  the 
weights  of  the  dissolved  constituents  determined, 
and  the  specimens  periodically  examined  under  the 
microscope  during  the  tests,  are  discussed.  The 
effects  of  small  amounts  of  various  metallic  con- 
stituents, and  of  loose  non-metalUc  particles  in 
accelerating  or  retarding  corrosion  are  also  con- 
sidered, and  the  opinion  is  expressed  that  methods 
of  investigation  in  which  the  mechanical  and 
physical  factors  are  taken  into  account  are  capable 
of  much  greater  precision  than  those  in  which 
these  factoi-s  are  ignored. — W.  E.  F.  P. 

Passivity  of  metals.     N.  A.  Izgarvschev.     J.  Russ. 
Phys.-Chem.     Soc,     1915,     47,     1337—1373. 

Investigation  of  the  polarisation  of  various 
electrodes  in  presence  of  methyl  or  ethyl  alcohol 
gave  the  following  results.  Although  chemical 
polarisation  does  not  occur  with  cadmium,  zinc, 
copper,  etc.,  immersed  in  aqueous  solutions  of 
their  salts,  this  phenomenon  is  exhibited  to  a 
marked  degree  on  addition  of  an  alcohol  ;  in  the 
case  of  nickel,  however,  the  degree  of  polarisation 
is  not  only  not  increased  by  addition  of  methyl 
alcohol,  but  is  even  strongly  diminished  in  100% 
methyl  alcohol.  It  is  highly  probable  that  one 
of  the  causes  of  the  polarisation  in  such  cases  is 
the  slowness  with  which  the  electrode  processes 
take  place.  The  course  of  ionisation  in  solution 
may  be  explained  on  the  basis  of  two  hypotheses, 
the"  first  of  which  assumes  that,  in  solutions  of 
metaUic  salts  which  are  not  too  dilute,  complex 
ions  are  formed  without  the  participation 
of  the  solvent.  Thus,  copper  sulphate  in 
water    would    ionise    according    to    the    scheme, 

2CuSOi:2:Cu"'-)-[Cu(SOi)2]"  and 

2CuSO,5:(Cu,SOir" -f  SO,". 

The  character  of  the  processes  at  the  electrodes 
would  thus  depend  entirely  on  the  velocities  of 
formation  and  distribution  of  .such  complexes. 
This  hypothesis  is  justified  in  its  application  to 
many  of  the  phenomena  of  aqueous  solutions,  but 
is  inapplicable  to  the  explanation  of  the  cases  of 
polarisation  now  considered,  since  the  participation 
of  the  solvent  must  be  regarded  as  completely 
proved.  The  second  hypothesis  assumes  the 
course  followed  by  the  electrode  processes  to  be 
determined  by  the  speeds  of  formation  and  of 
decomposition  of  solvate  compounds  in  the  form- 
ation of  which  either  the  alcohol  and  water 
together  or  the  alcohol  alone  take  part.  The 
phenomena  of  passivity,  that  is,  the  polarisation 
of  the  electrodes  on  electrolysis,  and  the  passivi- 
lication  of  the  equilibrium  potentials  of  the  same 
metals,  are  not  in  direct  interdependence.  It  is 
found,  indeed,  that  metals  which  are  strongly 
polarised  on  electrolysis  sometimes  give  active 
potentials.  The  latter  are  rendered  passive  princi- 
pally owing  to  coupled  oxidising  processes,  which 
cause  the  formation,  on  the  surface  of  the  elec- 
trodes, of  a  coating  of  oxide  compounds,  which 
probably  include  molecides  of  the  solvent  m  their 
composition. — T.  H.  P. 

Cower  refining  in  Australia.    Board  of  Trade  J., 

^  Dec.  10,  1915. 

The  Federal  At tomev- General,  at  the  close  of  a 
meeting    of    the    Metal    Conference   convened   by 
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him  on  14th  October,  stat-ed  that  .irrangemrnts 
had  l>e»?n  dcfinit<>Iy  conipletod  wheroby  the  wliole 
of  the  i-oppor  output  of  Au.-;traliii  suitiibU'  for 
electrolytic  treatment  could  be  dealt  with  in  the 
Coniniomyealth.  The  pi-oblem  the  (.'oiifercncc 
had  considered  w.<vs  how  to  make  pi-ovision  for 
retiiiiug  copper  by  the  electrolytic  pi-ocess  or  by 
the  usual  lire  process.  The  policy  of  the  Govern- 
inent  had  been  to  make  provision  for  the  treAtment 
of  copper  ores  so  that  they  shovdd  leave  Australia 
in  the  form  of  metallic  copper,  thus  affording 
emplojTnent  for  capit-al  and  labour  within  the 
Commonwealth  in  the  treatment  of  products  which 
were  formerly  export^jd  in  crude  form.  The  export 
of  copper  matte  and  blister  copper  would  not  in 
future  be  permitted  unless  it  could  be  clearly 
shown  that  facilities  for  retiiiing  were  insufficient. 
Only  one  further  st-ep  remained  to  bo  taken, 
namely,  the  manufacture  from  metallic  copper 
of  all  copper  and  brass  goods  consumed  within  the 
("ommonwealth.  Negotiations  in  regard  to  this 
were  proceeding. 

('upper ;    Influence    of   nickel    on    the    mcchanica} 

pruperlien  of .     \V.    Stahl.     Metall    u.  Krz, 

Ittlo,  12,  179.  Chem.-Zeit.,  1915,  39,  Kep.,  ;!72. 
Thk  mechanical  properties  of  refined  copper  niav 
be  improved  by  the  addition  of  a  few  t^ntlis  per 
cent,  of  nickel.  Kefined  copper  has  a  tensile 
strength  of  19  to  21  kilos.,  but  copper  containing 


Carbides  of  ahtminiuTn,   nickel,   mid   copper ;  Re- 
searches on  the .     E.  Briner  and  It.  Senglet. 

J.  Chim.  Phys.,  1915,  13,  351 — 375. 

FnoM  a  study  of  the  formation  and  dissociation  of 
the  carbides  the  following  conclusions  are  draA\n. 
The  reaction  Al.Cj'SljVl-f  3C  is  perfectly  reveK- 
ible  ;  aluminium  carbide  is  complet<?'lv  disso- 
ciated when  heated  to  540°  C.  in  a  vacuum,  and 
converted  into  the  corresponding  oxides  at  the 
same  temperature  in  air,  if  the  time  of  heating  is 
sufficiently  prolonged.  By  heating  mixtures  of 
finely  divided  aluminium  with  excess  of  carbon  to 
750-  and  900' C.  for  li — 2  hrs.,  small  quantities 
fif  the  carbide  were  produced.  Nickel  carbide  is 
fonned  and  dissociated  according  to  the  equation 
3Ni -f  C;tNijC,  the  temperatures  most  favourable 
to  formation  and  dissociation  being  about  2100° 
and  1000-  C.  respectivelv  ;  dissociation Ls  relati\elv 
slow  at  900°  C.  The  forward  reaction  is  endo"- 
thermic  when  the  nickel  and  carbon  are  in  the 
soUd  state,  and  exothermic  at  temperatures  suffi- 
ciently high  for  these  elements  to  assume  the 
gaseoiLs  or  atomic  condition.  The  formation  (by 
an  endothermic  reaction  between  copper  ano 
carbon  at  a  high  temperature)  of  a  carbide  of 
lopper  which  dissociated  rapidly  at  1600°  C.  and 
more  slowly  at  lower  temperatures,  was  indicated 
but  not  confirmed. — W.  K.  F.  P. 

AmuhjamH  ;  Electrical  tranHference  in .     G.  N. 

J>-WLs,  K.  il.  Adams,  and    E.  H.  Lanman.     J. 

Anier.  (^hem.  .Soc,  1915,  37,  205(i — 2(502. 
Thk  authors  find  that  an  electric  current  pa<!sing 
through  a  dilute  amalgam  of  sodium  or  potas.sium 
cause.i  a  transfer  of  the  dissolved  metal  in  the 
direction  of  the  neg.-itive  current,  whereas,  accurd- 
iiig  to  the  theory  of  Kraus  (.1.  Ainer.  ('hem.  Soc, 
1908,  30,  1:^23),  it  would  be  expect<>d  that  the 
•  lissoived  metal  would  be  carried  with  the  positive 
lurrent,  as  is  the  /:,ase  when  a  metal  is  dissolved 
in  a  non-metallic  solvi^nt,  e.<j.,  sodium  in  liquid 
ammonia.  The  amalgam  was  prepared  by  tlie 
••lectrolysLs  uf  the  hydroxide  with  a  cathode  of 
pure  mercury,  and  Wits  transferred  to  an  evacuaUsd 
glass  receiver,  which  communicat<!d  with  two  ghiss 
tubes  having  platinum  electrodes  sealed    in  their 


lower  ends.  An  electric  current  of  4  to  8  ampti-es 
was  allowed  to  pass  through  the  amalgam  for 
several  ilays  so  lus  to  give  alunit  1000  ampere- 
houis.  The  res\dting  amalgam  in  each  glass  tube 
was  analysed  by  treating  with  exi'css  of  standard- 
ised hydrochloric  acid,  and  titrating  back  with 
carbonate-free  sodium  hydroxide,  using  rosolic 
acid  as  indicator.  It  was  found  that  the  munber 
of  equivalents  carried  in  the  direction  of  the 
negative  current  per  faraday  is  2  ()  x  10~*  in 
soilium  amalgam  of  3-24  atoms  per  cent,  of 
sodium.  In  potassium  amalgam  of  2-1(1  atoms 
per  cent,  of  potassimn  it  is  30  x  10~^.  This 
transfer  to  the  negative  pole  is  considered  to  be 
due  to  a  diminution  in  the  average  mobility  of  the 
electrons,  wliich  is  also  the  cause  of  the  lowering 
of  the  conductivity  of  the  merciu'y  observed  on 
addition  of  sodium  or  potassium.  Potassivun, 
at  the  same  equivalent  concentration,  lowei's 
the  conductivity  of  mercury  about  twice  as  much 
as  sodium,  and,  in  agreement  witli  this,  potas- 
sium amalgams  give  twice  .as  large  a  transference 
number  as  sodium  amalgams  at  th<!  .same  c<m- 
centralion. — W.  G.  C. 


[Meltd]  colloids  ;  Electrical  synthesis  of- 


H.  T. 
Beans  and  H.  E.  Eastlack.  J.  Amer.  Chem.  Kiir-., 
1915,  37,  2607—2683. 

In  order  to  investigate  the  hypothesis  that  elec- 
trical colloid  synthesis  consists  of  a  thermo- 
mechanical  dispersion,  sols  of  platinuni  and  gold 
were  prepared,  and  the  relative  extent  to  which 
oxidation  of  the  metal,  i.e.  formation  of  ion,  takes 
place,  was  measured  by  tlie  increase  in  con- 
ductivity. Water  freshly  distilled  from  alkaline 
permanganate  was  employed  for  the  experiments, 
and  collected  in  thoroughly  steamed  "  non-sol  " 
bottles.  The  conductivity  ccU  and  electrode 
adjustments  were  designed  so  that  the  colloid 
could  be  prepared  in  the  cell  itself,  and  thus 
pouring  from  one  vessel  to  another  was  avoided. 
Conductivity  measurements  were  taken  after 
arcing  had  continued  for  about  one  minute  in  each 
case,  and  it  was  found  that  the  average  increa,se 
in  conductivity  was  nearly  eight  times  greater  for 
platinum  than  for  gold,  the  difference  bemg  due  to 
a  greater  oxidation  in  the  ease  of  platin\un. 
The  platinum  sols  were  always  more  stable  than  the 
gold,  the  latter  precipitating  in  from  two  to 
twenty-four  hom-s  while  the  former  remained 
imchanged  for  several  weeks.  The  addition  of 
electrolytes  such  as  chloride,  bromide,  iodide, 
or  hydroxide  ions  during  preparation  was  found 
to  have  a  marked  stabilising  effect  upon  gold  sols, 
but  this  elTect  was  not  produced  by  dispersion 
of  the  gold  in  pure  water  and  subsequent  addition 
of  the  electrolyte.  The  stabilising  effect  was  not 
ol)served  on  the  addition  of  fluoride,  nitrate, 
sidphate,  or  chlorate  ions,  and  it  seems  to  be 
closely  related  to  the  ability  of  the  ion  to  form 
stable  compounds  with  gold.  The  authors  con- 
clude that  electrical  colloid  synthesis  comprises 
not  only  a  thermo-mechanical  action,  by  wliich 
the  metal  is  dispersed  in  <a  molten  or  vaporised 
state,  but  also  the  formation  of  a  colloidal  complex 
between  the  highly  disper.sed  metal,  at  a  nigh 
t<'mperature  piiMluced  by  the  arc,  and  certain  ions 
jiresent  in  the  medium.— \V.  G.  0. 

Exlruction  of  radium,  ufanium,  and  vanadium  from 
carnolite.    Parson.s  and  others.    ,SVc  VII. 

Neti)  hydro- electric  power  plants  in  Noricuy.  See  X  f . 

I'ATENTS. 

Jiefined  iron  and  nfincd',  steel  from  iitaniferous  iron 

ores  ;   Direct  produrlion  of .     .1.  J.  and  W.  A. 

Irf.k.-,  The  Hague.  Holland.  Eng.  Pat.  50IK, 
Apr.    14,    1915. 

Okk   containing   about   94  %   of   titaniferous   iron 
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oxides,  obtained,  for  example,  by  concentrating 
titaniforous  iron  sand,  is  melted  (at  1600°  C.)  in 
an  t'li'ctrlc  furnace  of  (lie  resistance  type  and  then 
"blown"  wifli  carbon  monoxide  or  water-gas, 
by  which  the  iron  oxides  are  rapidly  reduced 
and  a  heavy  titaniferous  slag  (m.pt.  2400°  C.) 
obtained.  By  continued  blowing,  the  under 
surface  of  the  slag  is  also  reduced  and  sufficient 
titanium  formed  to  refine  the  bath  of  metal  below 

— W.  E.  F.  P. 


Cast  iron  ;    Process  of  dephosphorisiii{/  - 


in  the 


Martin  furnace.    A.  I'asquier.    Fi'.  Pat.  473,702, 
Mar.  12,  1914. 

The  slag  produced  in  the  basic  open-hearth  steel 
furnace  is  removed  as  fast  as  it  is  formed  to  prevent 
reduction  of  the  contained  phosphates  by  the 
carbon  in  the  molten  metal. — W.  E.  F.  P. 

Metals  oir  alloys  [e.g.  special  steels]  ;    Production  of 

.     E.  Kardos,  Clirome,  N.J.,  U.S.A.     Eng. 

Pat.  22,946,  Nov.  23,  1914. 

The  finely  di\'ided  ore,  reducing  agent,  and  flux 
are  injected  by  means  of  gas  into  a  closed  reaction 
chamber  in  which  the  reduction  and  collection 
of  the  metal  take  place  in  one  operation.  The 
aniount  of  blast  injected  is  just  sufficient  to 
produce  the  requhed  reducing  gas  on  ignition  of 
the  mixture,  and  the  process  does  not  require  the 
application  of  external  heat.  The  waste  gases  may 
be  utilised  for  industrial  purposes  or  may  be 
returned,  in  whole  or  in  part,  to  the  reaction 
chamber  along  ^vith  fresh  material. — W.  R.  S. 

Iron  ;    Plating  articles  consisting  wholly  or  chiefly 

of .    W.  E.  Watkins,  New  York.    Eng.  Pat. 

18,932,  Aug.  21,  1914. 

In  a  process  for  plating  iron,  etc.,  with  a  metal 
having  a  smaller  affinity  for  oxygen,  e.g.  copper, 
the  articles  are  uniformly  coated  with  a  paint 
composed  of  the  oxide  of  the  plating  metal  finely 
ground  in  a  "  viscous,  neutral  vehicle  "  (a  mixture 
of  American  crude  and  fuel  oils  in  equal  parts) 
and  heated  to  about  the  welding  temperature  of 
iron.  By  this  means  a  continuous  metalhc  coating 
in  molecxilar  union  with  the  metal  beneath  is" 
obtained,  covered  with  a  layer  of  magnetic  oxide 
of  iron,  which  may  be  removed  by  known  means  if 
required. — W.  E.  F.  P. 

Iron    or    other    ores :      Direct    reduction    of- 


0.  A.  il.  Buckley,  London,  R.  C.  V.  Whitfield, 
Redcar,  and  E.  V.  Clark,  Lewes.  Eng.  Pat. 
23,669,  Dec.  7,  1914. 

In  a  process  for  the  direct  reduction  of  u-on  or 
other  ores,  in  which  a  regenerator  is  alternately 
heated  by  the  combu.stion  of  producer  gas  and 
employed  to  preheat  the  producer  gas  for  reduc- 
tion, steam  is  suppUed  to  the  producer  during  the 
former  period  only  and  replaced  by  "  top  gas  " 
from  the  reducing  furnace  during  the  latter 
period,  so  that  the  gas  used  for  reduction  is 
practically  free  from  hydrogen.  Alternatively,  a 
system  comprising  two  regenerators,  two  pro- 
ducers, and  a  recuperating  stove  may  be  employed 
in  conjunction  with  a  reducing  furnace  and 
operated  so  as  to  produce  a  similar  result. 

— W.  E.  F.  P. 

Iron  and  steel  sJieets  ;    Process  of  coating unth 

(ead  and  lead  alloys.     R.  Hazeltine,  Assignor  to 


Wheehng  Corrugating  Co.,  Wheeling,  W.  Va. 
U.S.  Pat.  1,161,475,  Nov.  23,  1915.  Date  of 
appl.,  Feb.  9,  1914. 

The  sheets  are  passed  through  the  coating  bath 
and  then  between  coating  roUs  composed  of  a  non- 
ferrous  metal  capable  of  alloying  with  the  coating 
in  presence  of  a  suitable  flux,  such  as  palm-oil, 
m  which  the  rolls  are  submerged  ;  the  oU  rests 
on  the  coating  bath  and  the  lower  surface  of  the 
tolls  is  in  contact  with  the  coating  alloy. — W.  R.  S. 


Furnace  ;    Metal  melting .    I.  Hall,  Birming- 
ham.   Eng.  Pat.  1010,  Jan.  21,  1915. 

The  furnace  consists  of  a  melting-pot  the  outlet 
of  which  is  closed  by  a  valve  controlled  by  a  spindle 
extending  through  the  cover.  The  valve  spindle 
comiiresses  wire  springs  which  take  up  any  expan- 
sion or  contraction  due  to  variations  in  the  tem- 
perature, and  thus  the  valve  when  closed  remains 
pressed  upon  its  seating. — W.  R.  S. 

Furnaces  ;    Method  of  Jieatiiig   melting,  re-heating, 

and  other  [gas-fired] .   A.  B.  Chantraine.    Fr. 

Pat.  473,649,  July  25,  1914. 

Preheated  gaseous  fuel  is  introduced  through  a 
large  conduit  at  the  upper  part  of  the  furnace, 
and  preheated  air  for  combustion,  in  the  form 
of  jets,  from  one  or  more  series  of  apertures  in 
the  sides.  Each  series  of  apertures  is  suppUed 
with  air  from  a  separately  controlled  chamber 
disposed  in  the  furnace  wall,  for  the  purpose  of 
regulating  the  temperature  at  different  parts  of 
the  combustion  chamber.  It  is  stated  that  by 
this  arrangement  the  combustible  gas 'forms  a 
protective  envelope  which  prevents  the  walls  of 
the  furnace  from  being  unduly  affected  by  heat 
radiated  from  the  hot  furnace  charge. — W.  E.  F.  P. 

Furnaces  ;     Melting  - 


.       L.    Melat.     Fr.    Pat. 
475,974,  Mar.  28,   1914. 

The  furnace  is  a  combination  of  the  combustion 
and  the  electrical  resistance  type,  the  heat  derived 
from  the  solid,  liquid,  or  gaseous  fuel  being  supple- 
mented by  the  heat  of  radiation  from  electrodes 
of  graphite  or  other  suitable  material. — W.  R.  S. 

Furnace  for  mcltimj  and  refining  metals  ;    Tilting 

electric .    F.  Bassanese,  Milan,  Italy.    Eng. 

Pat.  1173,  Jan.  25,  1915. 

The  electrodes,  21,  are  arranged  within  conical 
apertures,  22,  and  are  fed  and  tilted  separately 
or  simultaneously  by  means  of  holders,  29,  sliding 
as  pistons,    27,    in   air-cooled   cylinders,    25,   and 


oscillating  over  the  apertures,  22.  Each  electrode 
holder  is  secured  to  a  nut,  34,  moving  over  a  screw, 

32,  mounted  on  a  bracket,  31,  carried  by  the 
cylinder,  25,  and  the  electrode  is  fed  by  actuating 
the  screw,  32,  bv  the  hand  wheel,  48,  and  clutch, 
39,  through  the  medium  of  bevel  and  spur  gearing, 
38,  40,  46,  47,  telescopic  shafts,  41.  45,  and  cardans, 
49.  The  bracket,  31,  is  carried  by  an  arc-shaped 
plate.  52,  sliding  over  a  similarly-shaped  extension. 
51,  of  a  platform,  50,  on  the  dome,  13.  of  the 
furnace,   and  is  oscillated  by  a  nut  and  screw, 

33,  54,  actuated  from  the  hand  wheel,  48,  through 
the  spur  gearing,  56,  47,  and  a  telescopic  shaft, 
53.     Each  electrode  may  be  separately  adjusted 
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hy  the  siirtaccs,  3t>,  37.  as  to  length  and  direction 
in  rvlation  to  the  fitniin^  and  tilting  nuH-hanisni. 
\  motor  and  rv'lav  (not  shown)  may  be  oonnett<>d 
thnninh  th.-  ^:oar."  .'.C  with  tin-  contral  contrjiller 
for  automat ir  adjustment  when  tlu'  hand  adjust- 
ment is  disvHiLs.d  with.  'I'ho  nu-ltini;  chamber 
lasinc  is  formed  from  a  tray.  .'>.  restinj;  on  curved 
pieces,  4.  and  rollers.  J.  3,  a  dome.  13.  earryinn  tho 
mechanism  and  electrode  cylinders,  and  side  plates, 
lU.  eonnei  ted  bv  screw  bolts,  and  may  be  tilted  by 
the  mechanism,"  l>.  7,  8,  !)  and  10. — B.  N. 

Porous    vietah    such    an    alumiiiiutn  ;     [Renilrrinii 

impemieable]  arlicUs  iiuinufaclurcd  iroiii  a . 

M.  Birkigt.  Bois-rolombes.  France.  Eng.  I'at. 
394,%.  Mar.  1:2,  1915. 
In  a  pr\>cess  for  i-enderinj;  impermeable  the  internal 
walls  of  vessels  made  of  a  porous  metal,  the  vessel 
is  tilled  with  varnish,  enamel,  or  the  like  under 
pressure,  then  emptied  and  "  dried  "  in  a  stove,  the 
process  being  repeated  as  often  as  necessary. 

— W.  K.  F.  P. 

Electrolytic  (tciiositiuii  vu  all  metals  of  aluminium, 
tin.    nickel,    copper,    zinc,    iron,    sled,    or    alloys 

thereof  ;    Process  for  .    P.   .Marino,  London. 

Enp.  Pat.  10,133,  July  12.  1915. 
A  SHKET  of  the  metal  or  alloy  to  be  deposited,  is 
used  as  anode  in  an  electrolyte  composed  of  a 
concentrated  solution  of  sodium  pyrophosphate 
containing  about  10  "i  of  phosphoric  acid  and 
5 — 15  °o  "f  sulphanilic  acid.  When  the  electrolyte 
is  saturated  the  metal  is  deposited  in  the  metallic 
state  on  the  surface  of  the  cathode. — W.  G.  C. 

Electroplating  apparatus.  W.  F.  Koken  and  H.  J. 
Richards,  St.  Louis.  Mo.  U.S.Pat  1,161,22b, 
Nov.  23,  1915.  Date  of  appl.,  Oct.  19,  1914. 
Thk  cathodes  arc  supported  by  several  ring-shaped 
carriers,  disposed  horizontally  across  a  long  tank 
containing  the  electrol>-te  and  mounted  on  the 
lower  ends  of  vertical  shafts,  which  are  pro\-ided 
with  collars  resting  on  a  beam  so  that  the  latter 
supports  the  weight  of  the  carriers.  The  cathode 
carriers  are  rotated  by  means  of  a  horizontal  shaft, 
provided  with  bevel  "wheels,  mounted  above  the 
tank.  A  ring-shaped  anode  support,  carrj-ing  several 
anodes.  Ls  mounted  on  a  pedestal,  and  a  frame 
of  conducting  metal  Ls  arranged  to  support  a  group 
of  anodes  within  and  outside  the  path  of  the  cath- 
odes on  each  carrier  respectively. — B.  N. 


Welding  metals  ;    Process  of- 


^„..,.y  „™.„,    .  .    S.  W.  Wohh-ab, 

Maple  Faas,  Wash.  U.S.  Pat.  1,101,306,  Nov. 
23,  1915.  Date  of  appl.,  Apr.  3,  1915. 
Finely  divided  metal  is  fed  inider  pressure  of  a 
non-oxidising  gas  through  a  carbon  nozzle  on  to 
the  surface  to  bo  welded  ;  an  electric  arc  passes 
Ijetween  the  nozzle  and  the  surface  and  fuses 
the  particles  of  metal. — W.  U.  S. 

Solder  [for  aluminium].  J.  Cayocca,  Sacramento, 
Cal.  U.S.  Pat.  1,161,612,  Nov.  23,  1915.  Date 
of  appl.,  May  11,  1915. 

The  solder  Ls  composed  of  tin  12-8,  lead  3-2,  and 

aluminium  1  part. — W.  K.  S. 

Tin;  Electrolytic  refining  of ,  applicable  to  any 

conducting  material  cont/iining  tin.     G.  Michaud 

and    E.     DeUusson.        Fourth    Addition,    dated 

July  28,  1914,  to  Fr.  Pat.  435,9.36,  Nov.  4.  1911 

(this  J.,  1912,  395;    1913,  240;    1915,   182). 

The  tin  ore  is  dissolved  in  a  double-walled  ves.sel, 

provided    with    a    he.at^ir    m.aintaining    the    liquid 

at   about   40-'  C,   and   the   solution    Hows   to    the 

electrolyser   containing  insoluble  anodes   furnished 


with  diaphragms.  The  depleted  electrolyte  is 
rvm  into  a  tank  and  retm-ncd  by  a  pump  to  the 
solution  vessel. — B.  N. 

Copi>cr  ;     I'rorcss    for    recovering front    alloys 

[e.g..  brass  and  bronze].     1'.  Ij.  llidiu.     Fr.  Pat. 
175.302.  Feb.  4,  1911. 

TilK  molten  alloy  is  Idown  with  air  in  a  lonvert'Cr 
to  oxidise  tho  zinc  and  tin.  whidi  are  eliminated 
partly  a.s  fume  and  ]iartly  a-s  skimmings, 
'riie  excess  heat  generateil  by  the  oxidation  of 
zine  and  tin  may  lie  used  to  melt  fresh  (juantities 
of  alloy.  a«ldi'd  l)etween  the  periods  of  l)lowiiig 
and  skimming.  Th<^  oxiile  fume  is  recovered  in 
suitable  condensing  apparatus. — W.  R.  S. 

Lead  from  antimony  ores,  etc.  ;  Process  for  eliminat- 

in<i .      Schmitz,   Mansion  et  Cie.     Fr.  Pat. 

475, 7S3.    Julv    29,     1914.       I'nder    Int.    Conv., 
July  29.  1913. 

The  finely  divided  oxidised  or  metallic  material 
is  heated  to  dull  redness  with  a  (luantity  of 
magnesium  chloride  corresponding  to  the  lead 
content,  or  in  a  current  of  cldorine  or  hydrochloric 
acid  gas.  and  the  roasted  product  lea<hed  free 
from  lead  chloride  ;  or  an  excess  of  alkali  chloride 
is  added  to  the  magnesiinn  chloride  and  the 
temperature  slowly  raised  till  the  mass  is  fused. 
Aitcr  pouring  and  cooling  it  consists  of  two  lay  ere, 
the  upper  containing  lead  and  alkali  chloride, 
and  the  lower  antimony. — W.  R.  S. 

Zinc,  copper,  cadmium,  cobalt,  nickel,  etc.  ;    Process 

for  treating  ores  of- .    R.  D.  Lance.    Fr.  Pat. 

47ti,304,  Apr.   15,  1914. 

The  metals  are  converted  into  sulphates  by  heat- 
ing the  ore  with  sulphuric  acid,  the  product  is 
roasted  at  about  800^  C.  in  presence  oC  air  and 
steam  to  decompose  ferric  siUphate,  and  the  sulph- 
ates are  removed  by  leaching  and  converted  into 
chlorides  by  addition  of  calcium  chloride.  The 
clilorides  may  also  be  obtained  direct  by  the 
action  of  moist  hvdrochloric  acid  gas  or  a  mixture 
of  pyrites  and  salt  at  700° — 900^  C.  Tlie  metaLs 
are  precipitated  from  the  chloride  solution  as 
hydroxides  by  adding  calcium  or  calcium  sodium 
oxyddoride,  with  regeneration  of  calcimn  chloride. 
The  oxychloride  is  prepared  by  treating  quick- 
I  Ume  with  a  boiling  solution  of  calcium  cliloride  or 
sodium  chloride. — W.  B.  S. 

I   Zinc  and  lead  ;   Process  for  the  treatment  of  complex, 

manqaniferoHs    ores    of .        A.     G.     French. 

'        Fr.  i'at.  470,340,  Oct.  20,  1914. 

1  I.\  a  cyclic  process  for  treating  zinc-lead-silver 
sidphide  ores  containing  manganese,  the  ore  is 
roasted  at  a  low  temperature  (about  700"  C.) 
until  evolution  of  sulphur  dioxide  ceases,  then 
mixed  with  4  to  5*,',i  of  .sodium  bisidphate  (or 
sprayed  with  an  equivalent  amount  of  the  salt 
in  aqueoiLS  solution),  and  tlie  mixture  ground 
with  water  and  leached.  The  solution,  containing 
zinc,  manganese,  and  sodium  sulphates,  is  electro- 
lysed between  anodes  of  lead  and  cathodes  of 
zinc  foil,  manganese  dioxide  being  deposited  on 
the  former  and  pure  zinc  on  the  latter  ;  a  current 
of  200 — 300  amp.  per  sq.  m.  of  cathode  surface 
is  employed  at  2  J — 4i  volts.  The  manganese 
content  of  the  electrolyte — by  which  the  purity 
and  physical  condition  of  the  zinc  deposit  is 
determined — may  be  increased,  if  necessary,  by 
the  addition  of  manganese  sulphate,  the  latter 
being  subsequently  regenerated  by  treating  the 
deposit  of  manganese  dioxide  with  an  aqueous 
solution  of  sulplnir  dioxide  obtained  from  the 
furna<;e  gases.  The  spent  electrolyte  is  employed 
for  le.a<hing  .-i  further  quantity  of  roasted  ore, 
and  the  leached  ore  residue  is  dried  and  smelted  for 
lead  and  silver. — W.  E.  F.  P. 


Vol.  XX.W.,  Xo.  1.] 


Cl.   XI.— ELECTRO-CHEMISTRY. 


Iron-oridc    caslings ;     Process    for    manufacturing 

.       L.    Scherbol,    Bussi,    Assignor    (o    Soc. 

It*l.  ili  KlcMroi-Iiiniica,  IJoino.  U.^S.  l*at. 
l,l(i:?,l(57.i)rc.7.UM5  lia(e()tappl.,Ani;.l,  I'Jlt. 

SeU  Kng.  J'at.  17,101  of  l',)14  ;    this  J.,  1915,  010. 

Alloy.  V.  K.  Dciiton.  ShdVuld.  U.S.  Pat.  1,162,220, 

Nov.  30,  1!)1.").     Dalo  of  appl.,  July  1:5,  1915. 
Skk  Eng.  Pat.  17,157  of  1914  ;    this  J.,  1915,  35. 

Copper  coxsliluciits  from  cupriferous  ores  and  their 

ijauyues  ;     Process   for    e.i:tracl iiuj    valuable . 

K.  lirdiis.  Assignor  to  'Azvirit  t'o.  JAd.  for 
I'hemical  Indiistrv  Kolus/.var.  Koloszvar, 
Austria-Hmi-ai-v.  U.S.  I'at.  1 .1(12.0 11,  Nov.  30, 
191.''..     Date  of  appl.,   luOi.  20,   I'.lll. 

See  Eng.   I'at.   1C..')S  ,,r   I'.lll;    (his  .1.,    I!il5,  875. 

Sodium    alloys  :      Klerlnili/lic    iiroilarlion     of . 

K.  A.  Ashcroft,  London.  U.S.  I'at..  ],1(51,5.S5, 
Nov.  23,  1915.     Date  of  appl.,  Nov.  22,  1913. 

See  Fi\  I'at.  404,951  of  J913  ;    this  J.,  1914,  489. 

Manufacture  of  binding  material  for  coatings,  etc. 
Ifrmii  coul  tar  or  jiclrolcum].  I'Y.  Pat.  476,302. 
See  III. 

Pigment      [blast-furnace    fluc-dusl].         U.S.     Pat. 
1,101,790.     Sec  XIII. 


XL— ELECTRO-CHEMISTRY. 

New    hydro-electric     pnicer     plants     in     yoricay. 
Engineering,   1915,   100,  673. 

Sever.\l  large  industrial  undertakings  dependent 
on  water-power  are  about  to  be  started  in  Norway, 
and  others  are  being  extended.  Amongst  the 
former  is  a  large  aluminium  manufactory,  which 
has  already  secured  all  the  shares  in  the  French 
Soci6t6  Anonyme  das  Bauxites  du  Var,  from 
whence  raw  material  will  be  obtained.  The 
required  power  will  be  supplied  by  the  Hoyang 
Falls,  in  the  Sogn  district.     Some  20.000  horse- 

Sower  will  be  utilised  at  once,  and  a  further  40,000 
orse-power  will  be  kept  as  a  reserve.  The  capital 
required  «-ill  be  £700,000.  The  proposed  factory 
is  calculated  to  produce  about  4000  tons  of 
aluminium  per  annum,  or  10  "o  of  the  present 
European  output.  The  French  company  controls 
extensive  bauxite  deposits  in  Southern  France,  and 
the  Norwegian  company  lias  also  secured  the 
controlling  right  of  very  extensive  bauxite  deposits 
in  the  same  district,  and  intends  startmg  a  factory 
for  the  pi'oduction  of  aluminium  oxide,  wliich  will 
then  be  sent  to  Norway  for  final  treatment.  The 
exploitation  of  the  Bjiilvevasdrag  Falls  Is  pro- 
gressing, and  a  tunmd  is  being  driven  ;  the  fall 
wUl  be  S70  m.  (2855  ft.),  the  greatest  f.ill  utilised, 
it  is  stateil.  in  Norway  so  far.  When  fi'illy 
exploited  the  falls  arc  calculated  to  jield  45,000 
horse-power,  but  in  the  meantime  only  20,000 
horse-power  will  be  made  available,  and  this 
first  stage  should  be  complete  in  about  two  years' 
time.  The  energy  will  be  apphed  to  the  manu- 
facture of  carliide.  cyanamide,  ammonia,  sulphuric 
acid,  and  ammoniuu'  sulphate.  A  provLsional 
power-station  of  200  horse-power  capacity  has 
just  been  completed.  The  Arendals  Waterfalls 
Company,  which  has  huilt  the  Bollefos  power- 
station,  with  a  capacity  of  20,000  horse-power, 
has  since  extended  the  .station,  so  that  it  now  has 
a  capacity  of  35,000  horse-power,  and  the  capital 
is  now  being  increase^  by  £78.000.  This  company 
sells  its  power  on  contract,  and  from  January  1, 
1916,  35.000  horse-power  \yill  be  available,  repre- 
senting an  annual  power  rent  of  about  £62,000,  cal- 
culat«d  to  give  a  net  profit  of  £  1 0.700.  A  large  min- 
ing undertaking  is   now   being  proceeded  with  in 


Ofotcn,  North  Norway.  This  is  tlur  BjiJrkaoscn mines, 
Balangen,  where  working  was  almost  completely 
stopped  when  the  war  liroke  out,  but  was  resumed 
last  summer.  A  iuuhIm  r  nf  iliamond  borings,  of 
an  aggregate  of  about  2000  metres,  liave  been 
uiKlertakcn  to  ascertain  the  value  of  the  ore 
(coppei'  and  sulphur),  and  the  rasults  are  stated  to 
be  satisfactory.  A  ijrovisional  poMcr-stalion  v  ill 
be  built  ill  the  spring,  the  Boi-svand  Fall  supplying 
the  power,  and  the  j)owcr-s(ation  proper,  witli 
power  from  the  same  fall,  will  !)(•  proceeded  wit b  in 
du<!  coiu'se.  The  water  for  the  seijarating  works 
Mill  have  to  pass  through  a  tunnel  1400  metres 
long,  and  the  quantity  of  ore  to  be  treated  is  put 
at  200.000  toixs  aniiually.  The  new  carbide  factory 
near  Bergen,  which  will  receive  the  necessary 
energy  from  a  power-station  to  be  erected  for  the 
part  exploitation  of  tlie  Blaafold  Falls,  Ls  an  under- 
taking wliich  has  been  under  coixsideration  for 
some  time,  and  tli"  loncession  for  which  is  now 
being  dealt  with  by  the  Department  for  I'ublic 
Works.  Tlie  Blaafold  Falls  have  a  capacity  of 
over  100,000  horse-power,  and  the  first  exploitation 
will  comprise  some  15.000  to  20,000  horse-power. 
The  '■  Blue  Kiver  "  has  the  largest  catchment 
of  all  Norwegian  ri vol's — viz.,  138  litres  per  second 
per  square  kilometre  (127  cub.  ft.  per  square  mile). 
Such  a  large  catchment  is  only  found  elsewhere 
on  the  mountain  slopes  of  Dalmatia,  and  the  future 
industries  fostered  by  the  energy  from  the  "  Blue 
Falls  "  possess  the  chance  of  becoming  some  of 
the  most  important  in  Western  Norway.  The 
new  carbide  w  orks  wUl  be  situated  at  the  !Matre 
Firth,  where  a  sufficiently  large  and  flat  area  is 
available.  The  production  is  calculated  at  20,000 
tons  per  annum.  Only  Norwegian  capital  wUl 
be  interested  in  the  new  company,  whereas  other 
carbide  factories  in  Norway  are  principally  con- 
trolled by  foreigners.  Another  very  large  concern 
is  the  company  for  the  manufacture  of  cyanamide 
and  ammonium  sulphate  at  Bjoloo,  Hardanger. 
In  the  first  instance,  the  Bjoloo  Fall  wUl  be  ex- 
ploited to  the  extenti  of  30,000  horse-power,  part 
of  wliich  must  be  looked  upon  in  the  Ught  of  a 
reserve.  The  installation  Ls  calculated  to  entail 
an  expenditure  of  £335,000.  or  £1 1  per  horse-power, 
all  inclusive,  which  is  a  low-  figure,  and  the  works, 
houses,  working  capital,  etc.,  will  absorb  some 
£390,000. 

Electrical    transference    in    amalgams.     Lewis    and 
others.     See  X. 

Patents. 

Electrolytic  cells.  H.  C.  Jenkins,  H.  P.  Pattinson, 
and  B.  Wellesley,  London.  Eng.  Pat.  22,807, 
Nov.  21,   1914. 

In  an  electrolytic  cell  of  the  "  bell  "  type,  ridges 
and  depressions  are  made  in  the  floor  of  the  cell, 
so  that  the  crest  of  each  ridge  comes  under  one  of 
the  bells  containing  the  aiK)des.  The  depressions 
between  the  ridges  form  receptacles  in  which  the 
electrolyte  descends  in  more  or  less  horizontal 
stratification  from  the  open  base  of  the  bell  to  the 
cathode  and  thence  to  the  outlet.  The  cathode 
consists  of  pahs  of  superunposed  vertical  plates, 
each  pair  of  plates  being  arranged  slightly  farther 
apart  than  the  pair  beneath  ;  a  space  is  thus  left 
between  opposite  plates  in  which  the  electrolyte 
can  collect.  A  groove  is  provided  along  the 
lowest  part  of  each  depression,  and  the  lowest  pair 
of  cathode  plates  is  immediately  above  the  groove  ; 
the  grooves  are  connected  with  a  draw-off  device. 
^  — W.  G.  C. 

Electrolytic     apparatus.       H.    Monge.      Fr.     Pat. 

475,382,  Feb.   16,  1914. 
A  TH.-uiE.  which  may  be  displaced  on  rollers  face 
to  face  with  the  surface  of  the  metal  to  he  plated, 
is  arranged  to  carry  the  anodes  and  conductors. 
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Ix>und  ivspet-tivfly  to  tho  positive  and  negative 
poles.  Flexible,  artieulateil  or  hook  oontaets. 
r»-sliiij;  on  the  surfaee  to  lie  plated,  are  supported 
l>y  the  eonduetoi-s,  whiih  may  be  turned  to  raise 
the  eontaets  fi-oiu  the  eathode  surface. — B.N. 

Sloraoe  battery.  .1.  O.  I^vithv.  Assignor  to  Y.  llieks. 
San  Antonio,  Tex.  U.S.  TaL  1 , 1  til  .:i<.tS,  Nov.  liS, 
IDlo.      Date  of  appl.,  Feb.  2(!,  11)13. 

TiiK  battery  contains  appr»ixiniatoly  1  %  of  silver 
chloride  in  solution  as  part  of  the  electrolyte. — B.N. 

Furnace:    Electric .     A.  How,  l»eti-oit,  Mich. 

U.S.   I'at.    l.Uil.l)34,   Nov.   2;'.,    1915.     Dale  of 

appl..  May  2!>,  1911. 
A  nEsi.^^TOU  bed,  having  an  exposed  surface,  is 
arrange<l  within  a  refractory  casing,  and  an  electric 
cun-ent  i.s  passed  through  it  by  means  of  terminals 
passing  through  opposite  walls  ;  several  magnetic 
bars  are  arranged  transversely  to  the  path  of  the 
lurrent .  across  the  outside  of  the  base  of  tlie  casing, 
for  deflecting  the  current  towards^  the  upper 
exposed  surface  of  the  resistor. — B.  N. 

Electrical  process  for  producing  cyanides.     Eng.  Pat. 
23,292.     See  Vll. 

Electric  arc  furnace  far  the  oxidation  of  atmospheric 
nitrogen.     Fr.  Pat.  47t),C33.     See  VII. 

Electric  furnace  for  production  of  aluminium  nitride. 
Fi".  Pat.  475,908.     See  VII. 

Manutacturc    of    tiUtnic    acid    [o.vide].     Fr.    Pat. 
475,642.     See  VII. 

Electrical  ))roccss  for  the  aijcinij  of  wines,  beers,  and 
spiritg,  [and  rectification  of  perfumes].  Adilition 
to  Fr.  Pat.  459,141.     See  XVIII. 


Xn.— FATS;    OILS;    WAXES. 

[Dclcnninalion  of  fal  in]  feeds  and  feeding  stuffs,   j 
Jones.     See  XIXa. 

Patents. 

Venetable    oils  ;     Process    of    manufacturing . 

E.  Klein,  New  York.     U.S.  Pat.  1,101,481,  Nov. 

23,  1915.  Date  of  appl.,  Apr.  10,  1909. 
Germs,  seeds,  soya  beans,  etc.,  are  mechanically 
agitated  and  heated  (100°  to  150°  C.)  in  a  vessel 
containing  a  cooling  coil  or  other  cooling  medium, 
and  in  the  presence  of  a  chemical  agent  consisting 
of  approximately  equal  proportions  of  organic  and 
inorganic  acids,  to  absorb  the  disintegrated  dele- 
t-erious  substances.  The  oil-bearing  material  is 
then  separated  from  the  acid  mediiim  and  pressed 
to  recover  the  oil. — C.  A.  M. 

Colloidal  soap  ;    Manufacture  of  liquid .      E.  P. 

Rous.seau.     Third  Addition,  dated  Mar.  14,  1914, 

to  Fr.  Pat.  472..'>87,  Aug.  9,  1913  (this  J.,  1015, 

560,  804,   1103). 

EsWE.NTlAL  oils  arc  dissolved  in  the  neutral  colloidal 

s<Jap  or  in  a  mixture  thereof  with  sugar  to  obtain 

an  aromatic  detergent  dentifrice.^C.  A.  M. 

Soft  soap.     R.  Hague,  A.  Hulme.  and  J.  K.  (Jheet- 
ham,  Oldham.     Eng.  Pat.  3300,  Ma-.  2,  1915. 


Ammonium  soaps;    Process  for  the  giiiaralion  of 

from  fatly  acids  and  uhjccrin  oldaincil  in  tlic 

hydrolysis  of  oils  and  fats  hy  steam  in  llic  yircscncc 
of  small  quantiliis  of  aininonia  or  aiunioninni 
soap,  irhich  act  as  catalysis.  I'rorrss  for  the 
complete  transfonnation  of  unnnoniKnt  soaps  into 
sodium  or  j)otassium  .loaps.  P.  A.  Harbi',  (1.  do 
Paiili,  K.  (larelli.  and  Soc.  Anunonia  llaliana. 
Fr.  Pats,  (a)  47(i.470  and  (H)  476,471,  Sep.  lit, 
15114.     Under  Int.  Conv.,  Sep.  19,  1913. 

(a)  Oils  or  fats  are  hydrolysed  iu  an  autoclave  by 
means  of  steam  in  the  presence  of  a  small  nuanlity 
(0-4  to  0-7%)  of  auiinonia  or  araniouiuni  soap, 
wliich  emulsilics  tho  fat  and  aits  as  ci'talyst .  Tlui 
ammonium  soap  solution  se))arates  sharply  from 
the  fatty  acids  on  the  one  hand,  and  ficmi  tlu' 
glycerin  water  on  the  other.  (b)  Solutions  of 
ammonium  soaps  are  treated  with  solvitions  of 
sodium  or  potassiiuu  chloride  to  obtain  sodium  or 
potassium  .soaps.  The  resulting  solution  of 
ammonium  chloride  and  excess  of  alkali  chloride 
is  concentrated  and  filtered  from  the  deposit  of 
alkali  chloride,  the  lilt  rate  cooled,  and  the 
amujouium  chloride  crystallised. — C.  A.  M. 

Emulsion    of    lelrachlorocthane    and    hydrocarbons  ; 

Process  for  the  preparation  of  a  stable  aqueous . 

J.  Pilhol.     Fr.  Pat.  47tj,57l),  Apr.  27,   1914. 

Tetr-^-CHLOROethane  is  mixed  with  a  hydro- 
carbon such  as  benzene,  petrol,  or  petroleum 
spuit,  in  such  proportion  as  to  bring  the  spccifii; 
gravity  to  1,  and  the  mixtui-e  is  emidsified  with 
r>  to  10  times  its  Ijidk  of  water,  preferably  con- 
taining some  saponin.  Tho  eniidsion  is  (|uiti^ 
stable  and  can  be  used,  either  as  made  or  dilut^^'d 
with  water,  for  general  cleaning  purposes,  having 
a  solvent  action  on  fats,  resins,  and  waxes.  Mixed 
with  .a  bleaching  agent  it  may  be  useii  for  the 
simultaneous  cleansing  and  bleaching  of  greasy 
fibres,  etc.— B.  V.  S. 

Cooling  hot  or  molten  fats  and  fatly  cmulsinns  miil 

the  like;    Appiiralus  for .      H.   (i.    15.  Nau- 

niann,  Ubbcrgcn,  Assignor  to  Ant.  .lurgens 
\'ereen.  Fabrieken,  Oss,  Holland.  U.S.  Pat. 
l,163,439,Dec.7,1915.Dato  of  appl.,Pob.24,1915. 

See  Eng.  Pat.  10,863  of  1914  ;  this  J.,  1915,  144. 

Process  for  tli«  decomposition  of  soapy  waters  [ivoul 
ivashintjs].     Fr.     Pat.     475,550. 


See     XIXb. 


Soft  soap  with  increased  detergent  power  is 
obtained  Ly  mixing  the  following  substances  in 
approximately  the  proportions  mentioned  : — 
Common  soft  soap  (96  parts  by  weight),  fish  oil  (90), 
soda  aah  (5),  ammonia  solution  (2),  and  oil  of 
turpentine  (1  part). — C.  A.  M. 


Treatment  of  waste  waters  containing  fats  and  soaps 
[ivool  washings].     Fr.  Pat.  475,039.     See  XIXb. 

Process  for  obtaining  nitrogenous,  biologicidly  useful 
sul)slances  from  cod-liver  oil.  Eng.  Pat.  3075. 
See  XX 


XIII.-PAINTS ;       PIGMENTS;       VARNISHES; 
RESINS. 

P.VTENTS. 

Ptiints  ;   Priiicss  of  manufacturing .     Lm   Fils 

L(hy-Finger.     Fr.   I'at.  470,()(i4,  Apr.   1,  1914. 
An    i-muLsion   of   .a   drying   oil   with   e.g.   an  alkali 
silicat<;,  is  mixed  with  the  pigniiait  (zinc  oxide)  to 
obtain  a  durable  exterior  paint  with  good  covering 
power. — C.  A.  M. 

Pigment  [blast-furnace  flue  dust].  F.  Orth,  Indiana 
Harbor,  Ind.  U.S.  Pat.  1,101,790,  Nov.  23,1 
1915.      Dati;  of  appl..  Mar.  18,  1912. 

Blast-furnack  flue  dust  of   uniform  colour  and 

composition,  as  obtained  after  a  run  of  several 

hours,  is  finely  pulverised. — C.  A.  M. 
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Varnishes,    lacquers,    insiiUitini/    ivalerpruof  eoulin// 
preparnlioiis,      prolcclivc     prepiirutioiis,      painUi, 

enamels  and  the  like  ;  Manufaelure  of .     H. 

TpiTis.so,  Geuovn,  Switzerland,  and  Tho  Inde- 
structible Paint  Co.,  hUl.,  lyimdon.  Eng.  Pat. 
2a,0.->4,  Nov.  2.-),  1914. 

Thk  staWo.  neutral  roin])oun(ls,  obtiiined  by 
heating  "  solubilised  "  fossil  resins  (this  J.,  1004, 
552  ;  190S,  457)  with  glycerin  or  other  liigh-boiling 
alcohols  to  about  the  boiling-point  (see  following 
abstract),  arc  freely  sohible  in  linseed  oil,  tung  oil, 
turpentine,  or  wliite  spii-it,  or  in  mixtures  of  t^nese, 
or  in  other  oils  used  in  varnish-making,  and  such 
solutions,  with  or  without  the  addition  of  other 
resins,  form  neutral  varnishes,  free  from  the 
objectionable  properties  of  acid-resin  varnishes. 
For  example  (1)  100  kUos.  of  ^Manila  resin,  est«rified 
with  glvcerin.  is  melted  and  heated  to  300°  O.  ; 
50  kilos",  of  linseed  oU  is  added  at  300°  C,  and  the 
temperatiu'e  is  then  raised  to  310°  C.  until  the 
pi-oduct  has  the  consistency  of  varnish.  Driers 
are  added,  and  the  varnish  is  diluted  with  white 
spirit,  turpentine,  or  the  like.  The  varnLsh  may 
be  ground  with  an  equal  weight  of  zinc  oxide  to 
form  a  paint.  (2)  100  kUos.  of  Congo  copal, 
esterifled  with  glycerin,  is  melted.  3n0  kUos.  of 
linseed  oil  is  added  at  310°  C,  and  this  temperatxire 
is  maintained  until  the  desired  consistency  is 
obtained.  Driers  are  added,  and  the  varnish  is 
diluted.— E.  W.  L. 

Sesins  :  Manufacture  of  useful  products  front . 

H.  Terris.se.  Geneva.  Switzerland,  and  The 
Indestructible  Paint  Co..  Ltd.,  London.  Eng. 
Pat.  23,055,  Nov.  25,  1914. 

Fossil  resins,  (including  Congo  copal,  Zanzibar 
and  JIadagascar  anime,  kauri,  Benguela  copal, 
pontiauac.  Manila  and  others)  are  "  solubilised  " 
(this  J.,  1904,  552  ;  190S,  457)  by  heating  them, 
pi-eferablv  under  pressure  in  an  autoclave  at  a 
suitable  "  temperatme  (240° — 360°  C).  with  or 
without  the  addition  of  naphthalene  or  phenol. 
Tlie  naphthalene  or  phenol  is  removed  by  dis- 
tillation or  otherwise,  the  acid  value  of  the  fused 
resin  is  determined,  and  an  excess  of  higli-boiling 
alcohol  such  as  glycerin  is  added.  The  mixture  is 
then  heat-ed  until  the  uncombined  alcohol  is  dis- 
tilled off,  the  product  consisting  substantially  of  a 
true  neutral  resin  acid  ester,  readily  soluble  in 
Unseed  oil.  For  example  (1)  100  grms.  of  ground 
Zanzibar  g«ni  is  heat«d  with  350  grms.  of  naphtha- 
lene at  280°  C.  and  4  atmospheres  for  4  hours,  or 
until  a  test  portion  is  soluble  in  Unseed  oU.  The 
acid  value  is  determined,  and  some  excess  above 
the  calculated  amount  of  glycerin  is  added.  The 
mass  is  then  heated  in  a  stOl  or  open  vessel  at 
280° — 320°  C.  untU  a  test  on  glass  remains  trans- 
parent on  cooling.  (2)  100  kfios.  of  Congo  copal 
is  fused  by  the  open  pot  method  ;  its  acid  value  is 
then  determined  and  the  calculated  amount  of 
glycerin  is  added.  15  kilos,  of  copal  oU,  re- 
distiUed  under  reduced  pressure  to  the  state  of  a 
preenish-yeUow  viscous  hquid,  is  added,  and  the 
mixture  is  heated  in  a  stUl,  or  open  vessel,  to 
280°  C. ;  5  to  6  kilos,  of  glycerin  is  then  added, 
and  heating  continued  untU  a  test  gives  a  clear 
bead. — E.  W.  L. 

Resins  ;  Proeess  for  the  removal  of from  icoods, 

and  espeeiallf/  from  coniferous  ivoods.  J.  Fryd- 
niane.     Fr.  Pat.  476,330,  Apr.  16,  1914. 

Besin  is  removed  by  treating  the  wood  with  the 
fraction  of  the  "  white  spirit  "  ("  sangajol  ") 
obtained  from  petroleum  from  the  Dutch  Indies, 
which  boils  between  80°  and  140°  C.  and  is  rich 
in  saturated  hydrocarbons.  The  dried  wood  is 
treated  with  the  solvent  in  an  autoclave,  and  the 
solvent  is  heated  to  boiling  point  and  made  to 
circulate  over  the  wood.  The  solvent  containing 
the    dissolved    material    is    fractionally    distilled 


to  recover  the  fraction  of  the  .sangajol.  boiling 
between  80°  and  140°  C,  and  to  obtain  oil  of 
turpentine,  terpeues,  and  colophony,  or  commercial 
resin.— W.  C.  II. 


White  lead  ;    Manufacture  of  - 


.  C.  White  and 
.T.  W.  Patterson,  London.  U.S.  Pat.  1,163,052, 
Dec.  7,  1915.    l)at«  of  appl.,  Aug.  10,  1912. 

See  Eng.  Pat.  9038  of  1912  ;   this  J.,  1912,  998. 

Manufacture  of  binding  material  for  coalinijs,  etc. 
[from  coal  tar  or  petroleum].  Fr.  Pat.  476,362. 
See  III. 

Mattufacturc  of  non-in flammable  celluloid,  plasiic 
masses,  etc.  Addition  to  Pr.  Pat.  432,047.     See  V. 

Manufacture  of  non-infldinmahlc  and  inflammuble 
celluloid  and  solutions  of  eelhilose  esters.  Additions 
to  Fr.  Pat.   432,264.     Sec  V. 

Standardisation    of    colours.       Eng.    Pat.    22,775. 
See  VI. 

[Bcnderintj  impermeable]  articles  made  from  a 
porosis  metal,  such  as  aluminium.  Eng.  Pat.  3945. 
See  S. 


XIV.— raOIA-RUBBER  ;    GUTTA-PERCHA. 

Caoutchoucs  ;    Definition,  classification,  and  evalua- 
tion of .    I.  Two  new  constatds.    I.  I.  Ostro- 

myslenski.      J.   Russ.   Phys.-Chem.   Soc,    1915, 
47,  1374—1401. 

The  elastic  properties  of  caoutchoucs  and  their 
property  of  undergoing  \Tilcanisation  when  treated 
with  sulphur  are  associated  not  merely  with 
natural  caoutchouc,  but  with  a  more  or  less  typical 
state  of  matter,  to  which  the  author  gives  the  name 
of  the  "  elastic  "  or  "  caoutchouc  "  state.  This 
condition  is  exhibited  only  by  amorphous  com- 
pounds of  high  molecular  weight  and  colloidal 
properties,  and  its  degree  of  stability  varies  widely 
with  substances  of  different  composition  anil 
structure.  To  substances  capable  of  existing  in 
this  elastic  s-tate  the  name  "  resinoids  *'  is  given. 
The  elastic  state  of  matter  exists  only  over  a 
definite  interval  of  temperature  ;  thus,  below 
— 20°  C.  natural  caoutchouc  loses  its  elastic 
properties  and  becomes  leathery.  To  theliempera- 
ture  at  which  a  substance  is  transformed  into  the 
elastic  condition  the  name  "  temperature  of 
elasticity  "  is  given,  and  to  the  temperature  at 
which  the  elastic  properties  are  completely  lost 
the  name  "  fatal  temperature."  The  former 
temperature  is  higher  than  the  latter  with  all  resin- 
oids and  both  vary  with  the  composition  and  struc- 
ture of  the  caoutchouc  and  are  affected  by  admix- 
ture of  extraneous  substances  and  by  vulcanisa- 
tion. All  caoutchoucs  obtamed  by  direct  heating 
of  2.3-dimethylerythrene  at  temperatures  between 
50°  and  170°  C.,  iii  presence  or  absence  of  a  catalyst, 
exhibit  one  and  the  same  temperature  of  elasticity. 
Depression  or  elevation  of  the  temperature  of 
elasticity  of  auy  given  caoutchouc  is  accompanied 
by  a  corresponding  change  in  the  fatal  tempera- 
ture. A  caoutchouc  of  which  the  temperature  of 
elasticity,  the  fatal  temperature,  and  the  interval 
between  these  agree  approximately  with  the 
corresponding  constants  for  natural  caout<:houc 
is  termed  a  "  normal  "  caoutchouc.  "  Simple 
resinoid "  is  the  name  given  to  a  homogeneous 
caoutchouc-Uke  substance,  of  which  the  principal 
part  consists  of  one  and  the  same  compound. 
A  "  complex  resinoid,"  on  the  other  hand,  is  formed 
of  a  mixture  of  substances  of  different  composition 
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or  struitiin.-,  oaili  of  wliiili  sfjmratoly  may  have 
nothing  in  touuni>n  with  ratmttlKuu-.  llnrrios 
has  siipj^t'sttd  that  a  laoutclunu-  bo  torniod  normal 
if  th>"  proihiits  yioUUil  whou  its  o/.onidt-  is  lU-coni- 
pos<Hl  l>y  watiT  ar<'  the  sjinio  as  llioso  obtainoil 
from  tho  oznnide  «f  I'ara  caoutrhovic,  but  Stoinimij; 
(thi.  .1..  H»l  1.  :.'t>7)  found  that,  unlike  tho  o/onido 
of  I'ara  caoutrhouo.  the  ozonidis  of  all  synthetic 
eaoutclioues  yet  obtained  from  isopreiie  fii\t: 
when  deeomposed  with  water,  neetonylaietone  and 
sueeinie  arid  in  additii>n  to  la'xulinie  aldehyde. 
Only  eaoutehoncs  wlu<h  are  nonnal  aeeordiiiK  to 
the  author's  detiiution  and  are  also  stable  are  of 
Willi'  applieability  in  praetiii-.  I{ej;enerated 
caoutehouc.  prepared  by  treatment  of  old  rubber 
with  alkali,  is  a  typieal  abnorn\al  eaoutehoue  with 
a  temperature  of  elasticity  which  lies  above  100'  ('. 
and  varies  with  the  ct>nditions  of  the  regeneration 
and  vulcanisation  and  with  the  state  of  the  original 
wa.stc  rubber  used.  Up  to  tlu'  present  time  no 
means  have  been  discovered  for  convertint;  regener- 
ated caoutchouc-  into  normal  caoutchouc.  The  | 
following  caoutchoucs  are  abnormal  :  those  oh-  I 
tained  by  polymeri.sation  of  isoprene  in  presence  I 
of  an  alkali  metal  with  or  without  l)arium  per- 
oxide, those  obtained  by  isomerisiil  ion.  and  all  1 
the  kno\m  polymcrides  of  2.3-dimethylethyl- 
eryfhrene.  Normal  caoutchoucs  are  :  erythrene 
caoutchoucs,  obtained  either  by  the  action  of 
zinc  dust  on  eaouprenc  bromide  or  by  the  action 
of  an  alkali  metal  on  erythrene  ;  isoprene  caout- 
choucs obtained  in  small  yield  by  direct  heating  of 
isoprene  or  by  the  action  of  an  organic  or  inor- 
ganic peroxide,  or  by  the  action  of  a  peroxide 
followed  by  that  of  an  alkali  metal  :  those  obtained 
by  the  sinndtaneous  action  of  Ijarium  peroxide 
and  sodium  on  /3-myrcene.  The  properties  of  an 
ideal  caoutchouc  are  outlined. — T.  H.  P. 

Caoutchoucs  ;    Tiro  iietc  const(i»is  for .•    Elas- 

ticili/  poitit  anfl  fatal  tiitiperature.  1. 1.  Ostromy.s- 
ler..ski  and  Mile.  I.  M.  Kelbasinskaja.  J.  Russ. 
Phys.  Oiem.-Soc..  1915,  47,  1401—1441.  (See 
preceding  abstract.) 

The  ela.sticity  point  is  defined  a.s  the  temperature 
at  which  the  temperature  cmves  of  tint  different 
properties  characterising  the  elastic  condition  of  a 
caoutchouc  cea.se  to  be  analytical  curves.  Tins 
temperature  and  the  fatal  teinperature  represent 
characteristic  con.stant.s  for  resinoids,  and  in  par- 
ticular for  caout<houcs.  similar  to  the  melting  point 
of  a  crystalline  solid  or  the  boiling  point  of  a  licpiid. 
These  temperatures  may  be  measured  in  colloidal 
solutions  and,  unhke  viscosity,  surface;  tension, 
etc.,  they  do  not  change  with  lapse  of  time  and  do 
not  depend  on  the  nature  of  the  solvent.  The 
elasticity  point  and  the  fatal  temperature  of  a  solu- 
tion of  caoutchouc  may  be  determine<l  t>y  means 
of  either  the  viscosity,  or  the  density,  or  the  surface 
tension  at  different  temperatures,  all  these  methods 
giving  perfectly  identical  results  ;  an  apparatus  is 
aescribe<l  by  means  of  which  the  viscosity  and 
Burface,  tension  may  be  measured  simultaneously. 
The  presence  of  foreign  sid)stanees  and  the  nature 
of  the  solvent  are  not  reflect<>d  in  the  i^lasticity 
point  and  the  fatal  temperature  of  caoutchouc 
sjjhitions  if  the  final  condition  of  aggregation  of 
the  solvent  and  the  concentration  of  the  solution 
at  the  experimental  temperature  remain  nn-  , 
chanf<ed.  These  two  tr-mperatures  serve  to  identify 
or  differentiate  caoutchoucs  and  furnish  a  ba-sis  [ 
for  the  more  rational  classification  of  caoutchotics  j 
and  caoutchouc-like  compounds.  There  is  evi- 
dence in  support  of  the  assumption  that  these 
temperatures  represent,  for  colloids  in  general  and 
not  merely  for  caoutchoucs,  the  fh-st  con.stants 
which  are  invariable  with  reference  to  time.  The 
paper  contains  a  considerable  mass  of  data  relating 
to  the  physical  constaids  of  solutions  of  various  j 
caoutchoucs  in  different  solvents. — T.  H.  P.  I 


Si/iilhilic  caoutchoucs  ;    ^'ulca)iislllion  of .     I.  T. 

Ostromvslenski.  ,T.  Ituss.  Pins. -(.'hem.  Soc, 
1915.  47,  1141—115;?. 
In  order  to  convert  ilieiui<ally  pure  synllietic 
caoutchouc  into  ii  proilucl.  ei]\iiv;den(.  to  natiu'al 
rubber,  it  is  neces.sju-y  :  ( 1 )  to  add  to  it  substances 
which  (a)  protect  it  from  dccou\posilion  during 
transport  or  ex])osure  to  tln'  air,  (/))  amlcr.ite  the 
process  of  vulcani.sjition,  (»■)  incrca.se  the  physical 
stability,  i.e..  tJu;  adherence  of  the  \  ulcanised 
ji.arl ides  ;  ("i)  to  confer  on  it  tho  characteristic 
physical  slruclure  of  (hi;  nalin-al  product  and  also 
give  it  more  proiiouiucd  "  nerve."  Protection 
from  decoinposition  may  be  elTecled  by  the  pri;- 
sence  of  1  0-5",,  of  sulphur,  liitrubeii/.ilie.  1.:!.5- 
triuitriilii'ir/.ene.  iiitroi  yclohexane.  etc.,  which  have 
not  (he  injurious  action  on  the  |ihysic;d  proiierties 
of  (he  rubber  subsequeu(  to  vidi  aiii.satiou  shown  by 
tannins  or  aromatic  amines.  If  oxidation  begins, 
especially  with  illinethylerythrene-caoutchouc,  it 
jiroceeds  iuiin(errupleilly,  in  spite  of  (he  ))resence 
of  iiitro-coiupounds,  (annins,  sulphur,  or  amines, 
bul  heating  for  2 — 3  hours  in  a  \ac'uum  at  120'  — 
130  I',  converts  the  product  showing  incipient 
oxidation  into  one  which  will  keep  as  well  as  (ho 
original  caoulchouc.  \'\dcanisation  is  greatly 
accelerated  by  a  mixture  of  an  aliphatic  primary  or 
secondary  amine  with  a  metallic  oxide  such  as  that 
of  lead.  zinc,  magnesium,  barium,  or  calcium  ; 
tertiar\  amines,  whether  aliphatic  or  aromatic,  are 
without  eflect.  From  0-5  to  1%  of  piperidine 
piperidyldithiocarbaminate.  together  with  5%  of 
magnesium  oxide  or  lead  oxide,  diminishes  the  time 
requii<ed  for  vulcanisation  to  one-fortieth  or  lowers 
(he  temperature  of  vulcanisation  to  50" — 80°  C.  ; 
in  presence  of  2 — 5°,,  of  the  above  piperidine  com- 
pound, vulcanisation  of  either  synthetic  or  n.atural 
caoutchouc  is  complete  in  a  few  seconds  jit  130°  V. 
Similar  effects  are  observed  with  diethylamine, 
propylenediamine.  di-isoamylaniine,  di-isopropyl- 
amine,  ethylaminc,  phenylethylamine,  hexa- 
me(hylenete(ramine,  etc.  Very  marked  acceleration 
of  the  process  of  vulcanisation  is  also  effected  by 
glyi  erol  or  liy  the  zinc  salts  of  1  he  esters  formed  by 
glycerol,  meidhol.  isoamyl  alcohol,  or  terpineol 
with  xanthogenic  acid.  Mixtures  of  oxides  with 
isopropyl  alcohol  or  terpineol,  menthol,  geraniol, 
eti'.,  also  accelerate  vulcanisation,  but  to  a  less 
extent.  The  resins  which  increase  the  mechanical 
stability  of  luitural  caoutchouc  may  be  replaced, 
in  the  case  of  synthetic  caoutchouc,  by  colophony, 
Canada  balsam,  gum  danunar,  high-boiling  frac- 
tions of  coal  tar,  etc.  In  the  vidcani.sation  of 
normal  erythrene-caoutchouc,  10 — 16°;,  of  admixed 
foreign  substances  are  employed  (see  below),  in 
aildition  to  suli)h\n'  ,and  metallic  oxides,  which  are 
also  used  with  natural  caoutchouc.  Allowing  for 
the  presence  of  22  "„  of  iiseless  methyl  groups  in 
natural  caoutchouc  and  their  .alisence  from  ery- 
threne-caoutchouc. it.  is  calcidated  that  the  latter 
may  be  treated  with  32%  of  iheai),  foreign  sub- 
st^iinces  and  yet  yield  a  product  of  equal  value  to 
natural  caoutchouc.  The  characteristic  reticular 
structure  of  natural  caotitchouc,  conditioned  by 
(lie  presence  of  protein  compounds,  exerts  a  favour- 
able irdluence  on  its  breaking  strength.  Experi- 
ments were,  therefore,  made  on  \'arious  artificial 
caoutchoucs,  with  the  object  of  incorporating 
proteins  with  (hem.  The  proleiiis  were  mixed 
with  (he  caoutchouc  l)y  rolling  or  were  shaken,  in 
finely-powdered  condilion,  with  a  solution  of  (he 
caoidcliouc  in  isoprene,  turpentine,  or  benzene  ; 
in  no  case  was  (he  breaking  strengtli  influenced  by 
this  treatment.  When,  however,  a  nuxture  of 
equal  volumes  of  10%  solutions  of  natural  and 
normal  isoprene-caout^-houcs'  in  benzene  was 
shaken  for  some  time  at  70"('.  and  then  allowed 
to  stand  for  21  lioiu-s,  the  product  obtained  after 
removal  of  tho  benzene  in  a  cuiTont  of  steam 
exhibited    the   characteristic   structure   of    natural 
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(•aont<-houc  aiul,  after  vulcanisation,  a  high  break- 
ing  strength. 

None  of  ttie  nicfhods  yet  puhlished  for  the 
viilcanisfitioii  of  synthetic  oaoutehoiu'  givos  pro- 
diiftvS  with  the  properties  of  viilcanisi'il  natural 
1  aouti'liour.  'I'liis  fnd  may,  however,  l>e  attained 
liy  immersing  a  liomogencous  mixture  of  100  parts 
<>(  ,i-myrceno-  or  normal  i.soprene-  or  normal 
irytlirene-caoutehouc  with  2  parts  of  vaseline  oil 
for  20 — HO  seconds  in  a  2-5  "„  solution  of  sulphur 
chloride  in  carljon  tiisulphide. — T.  II.  I'. 

Vuleaninalioii  of  aioiiUhoues  :     MccJuuiism    of   the 

process  of .     I.  I.  Ostronivslenski.     J.  Kuss. 

Phys.-Chem.  Soc.  1<J15,  47,  1453—1461. 
The  author  regards  the  pi-ocess  of  vulcanisation  as 
consisting  of  two  fundamental  phases:  (1)  a 
chemical  reaction  in  which  only  a  minute  propor- 
tion of  the  caoutehouc  participates,  and  (2)  adsorp- 
tion or  swelling  of  the  unchanged  caoutehouc  in 
the  product  of  such  chemical  reaction. — T.  H.  P. 

!  Hot  VKlcanisation  of  caoutchouc  by  nilro-compoutids, 
tcithoul  sulphur.  I.  I.  Ostromvslenski.  J.  Russ. 
Phys.-Chem.  Soc,  191.5,  47,  1402— 14C7. 

I  Further  investigation  of  this  method  of  vul- 
canisation (vide  supra)  shows  that  natural  Para 
caoutchouc  is  completely  vulcanised  by  as  Uttle  as 
0-5 "„  of  trinitrobenzene,  whereas  6%  of  sulphur 
would  be  required.  Further,  in  the  latter  case, 
the  unavoidable  presence  of  free,  uncombined 
sulphur  lowers  the  technical  value  of  many  rubber 
wares.  The  use  of  different  organic  compounds 
for  vulcanisation  of  caoutchouc  allows  of  con- 
siderable variation  in  the  physical  properties,  e.g., 
flexibility,  elasticity,  etc.,  besides  in  the  colour, 
smell,  etc.  \'ulcanisation  maj^  be  effected  by 
mono-,  di-,  and  tri-nitro-benzenes,  -toluenes,  etc., 
tri-  and  tetra-nitronaphthylamines.  picramic  acid, 
picryl  chloride,  artificial  musk,  nitrocyclohexane, 
nitro-dyestuffs,  etc.  Metallic  oxides,  which 
faciUtate  the  vulcanisation  of  rubber  by  sulphur 
and  enhance  the  value  of  the  product  obtained, 
exert  a  similar  effect  on  vulcanisation  by  nitro- 
derivatives  ;  lead  oxide  is  most  valuable  in  this 
respect,  and  then  follow,  in  order,  oxides  of  zinc, 
calcium,  magnesium,  barium.  On  the  other  hand, 
mixtures  of  aliphatic  amines  vrith  the  above 
oxides,  although  they  accelerate  vulcanisation  by 
sulphur  or  lower  the  temperature  of  the  process 
to  10" — 15^  C,  retard  \-ulcanisation  by  nitro- 
compounds and  lower  the  value  of  the  corres- 
ponding product.  Like  sulphur  and  sulphur 
chloride,  uitro-derivatives  vulcanise,  not  only 
caoutchouc,  but  also  various  vegetable  oils  yielding 
products  analogous  to  factis. — T.  H.  P. 

Hot  vulcanisation  of  caoutchouc  by  peroxides  or 
pcracids,  irithotit  sitlphiir.  I.  I.  Ostromvslenski. 
J.  Russ.  Phys.-Chem.  Soc,  1915,  47, 1467—1471. 

VCLCAXISATION  of  caoutchouc  by  means  of  per- 
oxides proceeds  considerably  more  rapidly  and  at 
a  lower  temperature  than  under  the  agency  of 
sulphur  or  nitro-compounds.  A  more  detailed 
investigation  of  vulcanisation  by  benzoyl  peroxide 
shows:  (1)  that  metalUc  oxides  which  accelerate 
vulcanisation  by  sulphur  or  nitro-compounds  are 
almost  indifferent  in  this  case  ;  in  some  instances 
they  lower  the  velocity  of  the  process  and  in  most 
cases  lead,  to  increased  oxidisability  ;  (2)  that 
colophony  and  other  resins  diminish  the  value 
of  the  vulcanised  product;  (3)  that  mixtures  of 
amines  and  metallic  oxides  retard  vulcanisation 
by  this  method  and  yield  a  product  of  less  value  ; 
(4)  the  influence  of  proteins  on  vulcanisation  is  the 
same,  whether  this  is  effected  by  means  of  sulphur, 
nitro-compound,  or  peroxide,'  the  extensibility 
and  the  breaking  strength  being  increased.  In 
place  of  benzoyl  peroxide,  perbenzoic  acid  may  be 
used  and,  probably,  ozone,  ozonides  of  caoutchouc 


or  terpenes.  oxides  of  nitrogen,  certain  metallic 
peroxides,  hydrogen  peroxide,  etc.,  but  barium 
peroxide  docs  not  .seem  to  cause  any  trace  of 
vulcanis;»(ion. — T.  II.  P. 

yew  methods  of  preparing  crylhrcnc.  Ostromj-slenski. 
tyce  XX. 

Condensation  of  alcohols  and  aldehydes  in  presence 
of  dehydrating  agents.  [Formation  of  erythrcne.'] 
Osti-omyslcnski.     Sec  XX. 

Condensation  of  mi-xtures  of  acclaldrhyde  and 
alcohol  to  cryihrrnc.  Ost i"omyslenski  and  Kcl- 
basiiLski.     Sec  XX. 

.VcH-  method  of  preparing  pipcrylcnc.      Ostromvs- 
lenski and  Rabinovitsch.     See  XX. 

1  Patext;^. 

I   Rubber    Uitcj: ;     Apparatus    for    coagulating . 

S.    C.    Davidson,    Belfast.       Eng.    Pat.    22,489, 
I        Nov.  13,  1914. 

Latex,  contained  in  an  nsiiUating.  kidney- 
shaped  cradle,  is  coagulated  by  adding  to  it, 
whilst  in  motion,  a  measured  quantity  of  dilute 
acid  from  a  tank  above  the  cradle.  The  cradle  is 
kept  in  motion  until  the  coagulum  separates  from 
the  serum,  and  the  serum  is  then  first  discharged 
tlirough  a  screen,  by  tilting  the  cradle  over  on  one 
side,  and  the  rubber  by  tilting  it  on  the  other  side. 
The  cradie  may  be  hand-  or  power-driven. — E.W.L. 

Rubber   [kneading]   machinery.      S.    C.    Davidson. 

Belfast.       Eng.    Pats.    22,490,    Xov.    13.    1914. 

7168  of  1915.  date  of  appl..  Xov.  13,  1914,  and 

1420  and  1421,  Jan.  28,  1915. 
The  apparatus  described,  which  is  des^ned 
mainly  for  the  kneading  of  freshly  coagulated 
rubber,  consists  of  a  number  (3  or  more)  of  rollers 
arranged  so  as  to  form  a  cavity  within  which 
the  rubber  mass  can  be  worked.  Another  roller 
is  movable  into  and  out  of  the  cavity  to  enable 
the  mass  to  be  introduced  into  the  cavity,  and  to 
permit  of  pressure  being  exerted  on  the  mass. 
All  the  rollers  are  driven  in  the  same  direction, 
and  are  adapted  for  steam-heating.  The  cavity 
is  closed  in  at  the  ends  of  the  rollers  by  end- 
filates.  The  rollers  may  be  uniform  in  diameter 
or  some  may  be  larger  than  others. — E.  W.  L. 

Plastic  materials  [rubber]  ;    Process  of  mamifactur- 

ing  articles  from .    R.  B.  Price,  Mishawaka. 

Ind.  r.  S.  Pats,  (a)  1.152,834  and  (8)1,152,835, 
Sept.  7.  1915.  Dates  of  appl..  Dec.  30.  1911,  and 
Jan.  9.  1912.     (Cf.  this  J..    1915,  1062.) 

(a)  Plastic  material,  such  as  rubber,  containing 
the  neces.sary  sulphur,  is  vulcanised  by  heating 
it  to  the  requisite  temperature,  in  a  medium 
which  is  fluid  at  that  temperature,  and  which 
possesses  such  an  affinity  for  moisture  as  to 
prevent  ingress  of  the  latter  to  the  material,  and 
simultaneously  the  outer  and  inner  portions  of  the 
article  are  subjected  to  different  controlled 
pressures.  The  medium  must  have  no  deleterious 
effect  upon  the  material  at  the  vulcanising  tem- 
perature ;  its  affinity  for  moisture  should  also 
tend  to  mthdraw  moisture  from  the  material. 
A  solution  of  calcium  chloride  is  a  suitable  medium 
for  this  purpose,  but  other  substances  such  as 
sulphur,  solutions  of  barium  nitrate,  potassium 
acetate,  calcium  nitrate,  potassium  carbonate, 
caustic  soda,  caustic  potash,  glycerin,  waxes, 
tars,  and  even  fusible  metal  (Bi,  11 ;  Pb.  8  ;  Sn,  3 — 
m.pt.  96°  C.)  may  sometimes  be  used.  (B)  The 
fluid  medium  is  subjected  to  a  pressure  greatly 
in  excess  of  that  produced  by  the  expansion 
of  the  medium  by  heat  at  the  temperature  of 
1    vulcanisation.     A  pressure  of  500  lb.    gives  good 
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results  ill  lOiii^iAotiup  the  matormi,  Imt  ppi'ssuirs 
as  hinh  as  5000  ll>.  or  inon-  uiav  bo  finnlovod. 

—  K.  W.  U. 

Plantif    iiitd    fabric    articles  :     I'riHCsg    of    treat iit'j 

rtwibiiud .      R.   B.   Pru-e,   Mislinwaka,   Ind. 

V.S.    I'at.    1.152,8315.    Sept.    7.    Iitl5.     DaUi    of 
appl.,  Jan.  y,  1012.     (Cf.  this  .T.,  1915,  914.) 

Ix  plastic  (rubber)  artii'les  coiitjiiiiins  eiubeddcil 
fabric,  the  fabric  layer  is  subjected  to  tlio  action 
of  a  fluid  prcssiuv,  and  durinj;  or  subsequent,  to 
sucli  action  the  exterior  surface  Lf  subjected  to  a 
greater  pressiux>,  wheivby  the  fluids  in  tlio  fabric 
will  bo  i-emoved,  the  pUustio  material  compacted, 
and  the  plastic  material  and  fabric  will  be  piv- 
perly  united. — E.  W.  L. 

Plastic    viatcrials    [rubber]  ;      Process    of    trratiixj 

[riitcanisituj] .       li.    B.    Price.    New    York. 

U.S.    Pat.    1.152.837,    Sept.    7,    1915.      Date   of 
appl..  Mar.  8,  1913. 
'i'liK   patent    relates   to   the   treatment   of   plastic 
material   to   cause   it  to   set.     As  apphed   to   the  j 
vulcanisation  of  rubber,  the  mixing  is  subjected  | 
to  a  preliminary  warminc.  at  or  under  atmospheric 
pressure,  then  to  a  pre-heatinR  at  a  temperature 
above  the  vulcanising  temperature  and  at  a  con- 
trolled pressure  above,   at,   or  below  atmospheric 
oressui-e,  and  finally  to  the  vulcanising  operation. 

— E.  W.  L. 

Colloidal    substances     [e.g..     rubber]  ;      Process     of 

dri/imj .     G.  B.  Bradshaw,  Brooklyn,  H.Y. 

U.S.   Pat.    1.161.C03,   Nov.   23,    1915.      Date  of 
appl.,  Sept.  11,  1909. 
KuBBEai  or  other  colloidal  suVjstance  is  heated  to  j 
above   100°  C.   with   or  without  pressure   (1001b.  I 
per  sq.  in.),  and  a  partial  vacuum   then  created 
or  the  prc.-isure  rtdui  ed  so  that  volatile  constituents 
escape  rcadilv  and  a  porous  spongy  mass  is  left. 

— C.  A.  M. 

Huhbcr-likc   substances  fruvi  alcohols ;    Process  for 

the  production  of .      D.   Spence  and   A.   P. 

Clark,  Aki-on,  Ohio.  Assignors  to  Tlie  B.F. 
fioodrich  Co.,  New  York,  U.S.  Pat.  1,161,904, 
Nov.  30,  1915.     Date  of  appl.,  M&y  31,  1912. 

See  Ft.  Pat.  448,520  of  1912  ;  this  J.,  1913,  437. 

Tulcanised-ndjber    waste ;     Apparatus   for    use    in 

reclaimituj .         C.     S.     lleller,     Barberton, 

Assignor  to  Moore  Architectural  and  Engineer- 
ing Co.,  Akron,  Ohio.  Reissue  No.  14,027, 
Dec.  7,  1915,  of  U.S.  Pat.  978,583,  Dec.  13,  1010. 

See  this  J.,  1911,  99. 

yon-inflammublr.     plastic     materials. 
475,351.     See  XXI. 


small  lU'ea  (Puert.o  Max  ou  the  left  bank  of  the 
Kiver  Paraguay),  the  whole  of  the  quebracho  logs 
:uul  (lucbiacho  extract  exported  from  the  llopublic 
is  produced  in  the  Paraguayan  Chac»>.  With  ouu 
except it)u  all  the  factories  are  situated  on  the 
river.  The  output  of  three  factories  dui'ing  1914 
wius  9 133  metric  tons  of  extract.  A  fourth  factory, 
whoso  output  in  1911  is  not  given,  is  stilted  to 
have  ail  average  monthly  output  of  250  tons. 
'I'lie  total  ('xports  of  extract  frtnu  Paraguay  during 
i\\c  past  tlu-eo  veai-s  have  been  as  follows: — 
1912.  729S  metric  tons;  1913,  11,721  metric 
tons  ;  and  1914.  12,710  metric  ti>iLS,  There  are 
a  number  of  companies  which  own  quebracho- 
bearing  areas  but-  do  not  manufacture  the  extract; 
their  aggregate  normal  export  of  logs  does  not 
exceed  a  few  thousand  metric  toiLs.  In  many 
.•ii'oas  forests  arc  still  untouched.  The  total  exports 
of  quebracho  logs  from  Paraguay  during  the  last 
three  veal's  have  been  as  follows: — 1912,  3689 
metric  "tons  ;  1913,  12,970  metric  tons  ;  and  1911, 
S117  metric  tons. 

Patents. 

Tanning  of  butts  or  hides  and  apparatus  therefor. 
E.  Wilson,  Bootle.     Eng.  Pat.  3184,  Mar.  4,  1015. 

Tannin'o  is  elTected  in  a  drum  having  a  latticed 
periphei'V  of  sticks,  to  which  the  butts  are  attached. 
Witiiin  the  drum  equidistant  poles  extend  ))etween 
the  end  frames  at  any  suitable  distance  from  the 
axis.  Butts  mounted  on  the  sticks  are  carried 
rearwards  and  over  the  poles  and  pass  edgeways 
through  the  liquor  in  the  vat  in  which  the  drum 
rotates. — F.  C.  T. 


Fr.  Pat. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Glttes  ;  Rotatory  powers  and  ailsorjilion  of  a-  and  fl- 

.     M.  A.   Rakuzin  and   E.   M.  Braudo.     J. 

Buss.  Phys.-Chem.  Soc,  1915,  47,  1333—1336. 

o-Gi.i'E  (gelatin)  was  convei-ted  into  /<-gluc 
(^-glutin)  \)y  tYamm's  method  (Arch.  ges.  Physiol., 
1897,  68,  144).  These  two  modifications  are  found 
to  have  virtually  identical  specific  rotations  and 
are  both  adsorbed  positively  and  irreversibly  by 
alumina.  ^-Glue  is  adsorbed  negatively  by  gelatin. 
Both  forms  give  the  biuret  reaction,  but  not 
MiUon's,  Adamkiewicz's,  or  the  xanthoprotciu 
reaction.— T.  H.  P. 

Quebracho  in  Paraguay.  Board  of  Trade  J.,  Dec.  16, 
1915. 

With  the  exception  of  the  ofltput  of  a  relatively 


Leather   tanned   without   iinhairiny ;     Manufaclurr 
of .  L.  Durand.  P>.  Pat.  475,543,  Mar.  2,  191 1. 

Leather  is  tanned  in  the  usual  way  (except  that 
unhairing  is  omitted),  and  the  hair  is  rolled  down 
aft  er  treating  with  a  suitable  agglutinating  material 
such  as  caoutchouc,  resin,  gum,  or  gelatin  (after- 
wards rendered  insoluble).  The  hair  may  be 
bleached  before  or  during  the  agglutination. 
Leather  so  treated  acquires  greater  resistance  to 
wear  and  moisture.  Superimposed  layers  of 
leather  may  be  caused  to  adhere  by  means  of  the 
agglutinant.— F.  C.  T. 

Chromed  colloids   {especially  gelatin) ;    Process  for 

rendering insoluble,  in  the  absence  of  light. 

P.  Lecroq.    Fr.  Pat.  475,152,  Jan.  22,  1914. 

Potassium  biclu'omato  is  added  to  gelatin  in 
solution,  and  chromic  chromate  produced  by 
1  reducing  the  bichromate  with  tartaric  acid, 
pyrogallol,  or  quinol.  The  gelatin  is  thereby 
rendered  insoluble.  The  process  can  be  applied 
to  the  manufacture  of  electrical  insulators  or  for 
the  production  of  impermeable  paper,  etc. — F.C.T. 

Casein    masses;     Process    for    forming .        P. 

Thomas,  Schmolln,  Germany.  U.S.  Fata. 
(A)  1,159,878  and  (b)  1,159,879,  Nov.  9,  1915. 
Dates  of  appl.,  Dec.  5  and  17,  1912. 

(a)  Streams  of  coloured  solutions  of  alkali 
caseinate  are  allowed  to  fall  vertically,  in  the 
form  of  drops,  on  to  a  common  point  in  a  coagulat- 
ing solution  containing  an  alkaline-earth  salt, 
with  or  without  formaldehyde.  Spherical  vari- 
coloured casein  masses  are  formed,  (b)  Streams 
of  solutions  of  alkali  caseinate  are  allowed  to  fall 
in  the  form  of  drops,  into  cells  open  at  their  upper 
ends  arranged  within  a  coagulating  liquid. — F.  C.T. 

Product   as   a   substitute  for    horsehair    [from  hide 
refuse].    Fr.  Pat.  475,793.   See  V. 
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XVI.— SOILS;  FERTILISERS. 

Ailroycnous  siihslaiices  ;   BiocJicmical  decomposilion 

of- in  soils.     W.  P.  Kelley.     Ilawaii  Agi-ic. 

Expt.  Stat..  Bull.  No.  39,  Aug.  3,  191.5,  25  pages, 
TuE  amnioiiifitatioii  ot  the  nitrogen  cont.ainod 
in  caseiu  (12-4"o^).  dried  blood  (13-29%), 
.soya  bean  cake  uieal  (8-28%),  cottonseed  meal 
(5-1%),  and  linseed  meal  (5%),  was  investigated 
in  the  laboratory  under  varying  conditions  of 
aeration,  etc.  In  the  experiments,  100  grins,  of 
soil  or  of  silica  sand  was  mixed  with  1  grm.  of 
fertiliser  and  1  grm.  of  calcium  carbonate,  treated 
with  a  soil  solution  of  constant  strength  and 
character,  and  then  incubated  at  28'  C.  the 
ammonia  formed  being  estimated  by  distillation 
with  excess  of  magnesia  at  intervals  "of  1 — 3  days 
for  nine  days.  Ait«r  4  days  the  ammonia  content 
diminished  owing  to  evaporation  and  nitrification, 
therefore  the  rate  ot  ammonifieation  was  deter- 
mined only  over  2  days.  The  nitrogen  in  casein 
was  very  rapidly  ammonified  both  in  sand  and  in 
a  fresh  heavy  clay  soil ;  in  the  other  fertilisei-s 
the  reaction  was  far  lass  rapid.  The  total  vield  ot 
ammonia  was  greater  in  soil  than  in  sand."  and  in 
the  former  the  following  percentages  of  nitrogen 
were  aimnonified  in  9  days  ;  casein  50-2,  dried 
blood  42-4,  soya  meal  40-9,  cotton-seed  meal  27-1, 
and  linseed  meal  20  "q.  In  another  series  the 
fertilisers  were  added  in  amounts  sufficient  to 
furnish  the  same  weight  of  nitrogen  (132-9  mgrms.), 
and  the  moisture  content  was  kept  at  25%. 
The  rates  of  ammonifieation  were  again  similar  ; 
cottonseed  meal  and  soya  liean  cake  meal  were 
more  rapidly  decomposed  than  di-ied  blood  or 
linseed  meal,  but  later,  dried  blood  exceeded 
cottonseed  meal.  After  nine  days  the  percentages 
of  nitrogen  ammonified  were,  in  "the  order  named  : 
50-9,  49-3,  48-7,  32,  and  34-6%  respectivelv.  With 
equal  amounts  of  nitrogen,  but  vmder  anaerobic 
conditions,  ammonifieation  was  very  slow :  it 
was  most  rapid  with  casein,  and  only  "in  this  case 
did  the  amount  of  ammonia  after  9  days  approxi- 
mate to  the  amounts  found  in  the  previous  series. 
To  make  the  conditions  for  bacterial  action  more 
nearly  equal,  the  fertilisei-s  were  lised  in  quantities 
to  give  equal  weights  of  nitrogen,  and  corn  starch 
was  added  to  balance  the  inequalities  in  the 
amounts  of  non-nitrogenous  materials.  Tlie  vields 
of  ammonia  were  much  depressed  in  the  "early 
stages,  casein  gave  much  the  highest  vield  after  2 
days,  and,  except  with  cottonseed  "and  linseed 
meals,  the  ammonia  accumulated  after  9  davs 
showed  a  great  reduction,  probalilv  because  the 
ammonifj-ing  organisms  utilised  "  carliohvdrate 
as  a  source  of  energy.  When  the  amount  of  "casein 
was  increased,  the  total  nitrogen  recovered  as 
ammonia  also  increased,  but  no  appreciable 
mcrease  was  observed  when  the  incubation  period 
was  extended  beyond  4  davs  and  an  additional 
gram  of  casein  was  added  everv  fourth  day.  The 
incomplete  ammonifieation  of"  the  nitrogen  in 
casein  is  not  due  to  the  toxic  eftect  of  decomposition 
products,  but  results  from  the  resistance  of  a  part 
(about  40%)  of  it  to  sucli  change,  and  possiblv 
also  to  some  of  it  being  a.ssimilated  Ijv  the  bacteria". 
t-asein  is  completely  livdrolvsed  "  l)v  liacterial 
action  both  in  .solution  and  in  sand  culture  within 
7  davs  ;  m  solution  tlie  hvdrolysis  proceeded  more 
rapidly  than  tlie  ammonifieation.  The  state  of 
combination  of  the  nitrogen  is  an  important  factor 
m  deterinining  its  availability;  in  most  cases 
me  basic  diamino-acid  nitrogen  is  converted  more 
rapidly  than  that  present  as  amide  or  uioiioamino- 
acid, — E.  H.  T. 

PeHiliser ;     Preparation     of from     municipal 

Kaste.     J    W.  Turrentine.     TT.S.A.  Dept.  Agfic. 
J  ear  Book,  1914,  29.5 — 310. 

Municipal  waste  is  cla.ssifled  under  the  lieadings  : 


ashes,  rubbish,  sewage,  street  sweepings,  trade 
waste,  dea<l  animals,  and  garbage.  Twenty-one 
samples  of  street  sweepings  contained  an  average 
of  0-44 "^o  nitrogen,  and  13  samples  gave  :  moistm-e 
32-2 1  Oo,  ash  47-84  »o.  organic  matter  19-9%, 
phosphoric  acid  0-1%,  potash  0-21%.  Their 
fertilising  power  is  relatively  low,  transport  costs 
are  liigh,  and  they  fetch  iSc.  to  $2  (7 id.— 8s.) 
a  ton  ;  the  agricultural  value  is  diminished  by  the 
presence  ot  oil  from  automobiles,  of  which  as 
much  as  2%  may  be  present.  Dead  animals  are 
disposed  of  by  burying,  cremating,  and  rendering. 
In  'rendering,"  the  skins  and  bones  are  removed, 
the  carcases  are  cut  up,  heated  in  steam  at  a  high 
temperatux'e,  pressed  to  remove  water  and  grease, 
and  finally  dried  and  ground.  The  usefid  products 
are  liides,  bones,  and  tankage,  and  a  dead  horse 
wlien  partitioned  in  this  manner  is  worth  $10 
The  tankage,  which  maj-  contain  as  mvich  as  8% 
of  nitrogen  and  10%  of  calcium  phosphate,  is  a, 
valuable  fertiliser,  of  which  S500  tons  jut  annum 
is  at  present  produced,  but  the  production  could 
be  greatly  extended.  Garbage  (household,  hotel, 
market,  and  slaughter-house  waste)  varies  greatly 
in  composition.  Analyses  gave  an  average  of  7% 
rubbish,  71%  water,  2%  (usually  3%)  grea.«!e, 
and  20 'Jo  tankage.  It  is  disposed  of  in  various 
ways,  of  which  incinerating  and  rendering  are  the 
most  important,  and  rendering  probably  the  most 
economical.  In  this  process  the  garbage  is 
dumped  into  a  cement  vault  at  the  bottom  of 
which  is  a  steel  conveyor  which  transports  it  to 
the  top  of  the  tank-house.  It  is  then  fed  auto- 
matically into  the  tanks  where  it  is  subjected  to 
live  steam  under  40  lis.  pressure,  admitted  near 
the  base.  The  tanks  are  provided  with  a  false 
Ijottom  of  perforated  steel  upon  which  the  solids 
collect,  and  when  the  "  cooking  "  is  finished,  the 
steam  is  passed  in  at  the  top  in  order  to  force  the 
liquid  through  the  perforations.  The  sohds  are 
transported  to  a  rotary  hot-air  dryer,  where  the 
moLsture  content  is  reduced  to  7''o-  and  thence  to 
a  large  cyUnder  rotating  on  a  horizontal  axis 
wliere  the  grease  is  extracted  with  gasoline.  The 
solvent  adhering  to  the  "  tankage  "  is  expelled 
with  steam,  and  the  material  is  either  dried  a 
second  time  and  then  ground,  or  ground  without 
drying.  The  gi'ease  is  recovered  from  the  tank- 
water  by  skimming  and  from  the  solvent  by  dis- 
tillation ;  it  fetches  about  3-7  cents  per  11).  The 
tankage  is  a  useful  fertiliser,  containing  an  average 
of  3-5%  water,  3-43%  ammonia,  5-40%  calcium 
phosphate,  and  1-31  °„  potash  :  the  price  obtained 
is  only  about  .$6-50  (26s.)  per  ton  wholesale, 
because  the  nitrogen  is  generally  believed  to  be 
in  an  unavailable  form,  but  there  is  no  evidence 
that  this  is  so  and.  moreover,  the  low  price  does 
not  reflect  the  value  ot  the  material  as  a  fertiliser  base. 
The  present  output  of  garbage  tankage  is  about 
150,000  tons,  from  1,200.000  tons  of  raw  garbage  ; 
it  could  be  easily  doubled. — E.  H.  T. 

Patext. 

Phosphate  maifrial  and  the.  like  ;  Methnrl  of  drying 

find    enriching .     M.    ;M.    HatT    and    T.    L. 

Willson,  Ottawa.  ^Vssignors  to  Southern  Invest- 
ment Co.  ot  Canada,  Jlontreal.  U..S.  Pat. 
1.101.473,Xov.23,1915. 1)ateofappl..Oct.l9.1912. 

The  material  is  placed  in  a  closed  vessel  and 
treated  under  pressure  with  ammonia  gas  and  air 
delivered  above  its  surface. — W.  R.  S. 


XVIL— SUGARS;    STARCHES;    GUMS. 

Sii/)ar    beets  :    Loss    in    tonnage    of hi/    drying. 

H.  B.  Shaw.      I'.S.  Dept.  Agric,  Bull.  No.  199, 

pp.  12,  Apr.  7,   1915. 
Ix  an   experiment  in    I'tah,   freshly   pulled   beets 
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toppcil  and  left  in  the  fields  in  open  piles  of  1 — 3  cwt. , 
lust  4T''„  of  their  woii:ht.  in  tlie  fonn  of  moist  lire, 
in  24  hours  (mean  tonip..  I'.i  F. ),  and  in  a 
similar  oxptTiinont  in  Kansas  an  averago  loss  of 
C48"o  per  day  for  4  da\  s  was  ohsorved  (temp, 
linuts  4" — 07'  K. ).  Upon  piles  of  aliout  5  ewt. 
of  topped  beets  lost  an  average  of  2t)"„  per  day 
for  5  days  (mean  teniperatuiv  47'"'  F.).  wliilst  for 
similar  jiiles  proteit«'il  liy  a  ct)verinp  of  heet  tops 
the  avei-age  daily  loss  was  only  09 '^„.  LiUtje 
open  piUw  of  II — 28  tons  lost  4-1  "o  "f  their 
weight  betwjH'n  Nov.  4  and  Jan.  4  (mean  tem- 
perature ;>i>-7  ¥..  ami  oiea-sional  showers).  The 
loss  of  suerose  wliich  toppeti  beets  undergo  in  the 
course  of  a  few  days,  owing  to  invei-sion  and 
decomposition,  appeai-s  to  be  practically  negligible. 
\\here  farmei-s  are  paid  for  the  roots  on  a  sliding 
sciUe  approximately  i)r<>portional  to  the  sugar- 
i-ontent  of  the  roots,  determined  at  the  time  of 
delivery  and  weigliing.  any  normal  loss  of  weight 
of  the  roots  between  digging  ancl  delivery  is 
reasonably  well  compensated  for.  When  the 
factory  is  una)ile  to  accept  immediate  delivery  of 
the  roots  and  a  farmer  is  required  to  store  them 
for  a  considerable  time,  the  inversion  and  decom- 
position of  the  .sucrose  becomes  a  factor  of  some 
miportance  ;  in  (iermany  a  farmer  is  allowed  to 
add  1%  to  the  sucrose-content  of  the  rt>ots  at  the 
time  of  delivery,  for  each  month  tliat  he  has 
store*!  them  at  the  request  of  the  factory.  Where 
fanners  are  paid  at  a  Hat  rate  for  the  roots  as 
weighed,  all  previous  losses  of  weight  represent 
p«H;uniary  loss.  Such  losses  can  be  reduced  by 
piling  the  beets  in  fairly  large  heaps  and  covering 
them  with  the  tops.  This  can  be  reatlily  done  if 
the  following  method  of  harvesting  the  roots, 
which  the  author  considers  the  best,  is  adopted  : — 
With  a  suitable  beet  plough  or  digger  the  l)eets  are 
first  torn  from  their  root  anchorage  and  lifted 
several  inches  in  the  soil,  which  is  at  the  same 
time  loosened.  ^Vs  .soon  as  several  rows  have  been 
dug,  lat)ourei-s  pull  the  beets  entirely  out  of  the 
ground  by  hand,  throwing  those  from  o,  7,  or  9 
rows  into  piles  at  convenient  distances  apart  in 
the  line  of  the  centre  row.  Another  squad  of 
labourers  immediately  follows  and  tops  the  piled 
beets,  tlirowing  the  tops  to  one  side  of  the  pile. 
When  the  roots  cannot  at  once  be  carted  away 
the  piles  may  be  covered  with  the  tops. — J.  H.  L. 


Canadian  heel  miijar  inihislry.     T.S.  Comm.  Bept., 
No.  2.'j',l,  Nov.  4,   191.5. 

C'ONSIIJERABI.K  a<tivity  prevailed  in  the  Canadian 
sugar-beet  industry  during  the  year  I91;">.  At 
present,  the  neighbourhood  of  .Sarnia  Ontario, 
IS  priictically  the  only  one  wliere  sugar  beets  are 
raised  in  (  anada.  There  ar«r  two  beet  sugar 
factories,  with  a  daily  capacity  of  UiDO  tons  of 
beets.  The  increa.se  of  the  import  iluty  on  sugar 
and  the  ces.sation  of  supplies  from  l''urope  have 
ri-sulted  in  the  construction  of  fjutories  at  Chatham 
and  at  I'etrolea,  which,  when  in  full  operation, 
will  be  capable  of  treating  IHdO  tons  of  beets 
daily.  The  cliinalii-  ;ind  soil  conditions  are 
favorable  to  the  sugar  beet  industry,  but  the 
farmers  are  unwilling  (o  plant  large  are^s  with 
beef,  owing  to  the  dilliiulty  of  nblaiiiing  the 
necessary  latiour. 


Inverlafip  ;    Preparation  of for  the  tlrlenninalion 

of   muroHe.     W.    A.     Davis.      Intern.    Sugar    .1., 
1910,  17,  .-)22— 52:5.    (Hudson,  this  J.,  1914,  892). 

A  VERY  a<tive  and  dear  solution  of  inverta.se  mav 
\ni  obtained  in  the  following  maimer  :  l'Ve.sh 
pres.sed  beer  yea.st  is  thoroughly  wiushed  with  water 
on  a  Buchner  funnel,  and  packed  int<j  a  large  wide- 
mouthed  bottle  ;  '.W — 59  c.c.  of  toluene  is  allowed 
to  percolate  through  the  ma.s.M,  and  after  covering 


the  mouth  with  a  sheet  of  paper,  the  bottle  is  main- 
tained !it  25" — 39"  C.  Autolysis  takes  phvce 
rapidly,  and  after  a  fortnight  the  liquid  is  filtered 
thivugh  a  Huchner  funnel.  It  is  unnecessary  to 
adopt  Hudson's  recommendation  (lor.  cit.)  to 
piu-ify  the  autolysi'<l  yeast  with  nornuil  lead 
acetate  followed  by  dialysis,  since  the  method  just 
described  yields  a  i)ri'i)aration  that  is  extremely 
stable,  showing  very  little  sign  of  deterioration 
jifter  .sevt'ral  years.  ^Moreover,  the  addition  of  a 
large  volume  of  water  as  advised  by  Ihidson  is 
consitlered  to  serve  no  useful  ]>iu-pose,  and  has  the 
elTecl  oidy  of  diminishing  the  activity  of  the  pre- 
paration to  about  one-half  tlu^  value  it  would  other- 
wise liave.  .\s  a  preservative,  toluene  is  prc'ferable 
to  chloroform,  siiu-e  the  latter  gives  a  less  active 
product,  and  also  has  tlie  disadvantage  of  reducing 
Fehling's  solution.  During  autolysis  maltase  ana 
zymase  are  destroyed,  and  the  invert-ase  solution 
Ijrepared  acconling  to  the  author's  method  can 
safely  be  useil  in  the  presence  of  maltose  without 
causing  any  change  in  this  sugar,  or  in  sucrose,  other 
than  simple  invei-sion.  l)n  the  contrary,  when 
non-autolysed  yeast  is  employed,  l>oth  the  enzymes 
mentioned  uuiy  come  into  action  in  the  presence  of 
a  substance  such  as  tohu-ne. — .T.  V.  O. 

Bagasse;    Simple  method  of  determining  sugar   in 

■ .     F.     van    Dixhoorn.     Archief    Suikcrind. 

Nederl.-lndie.     1915,    23,    1517—1.529.     Intern. 
Sugar  J.,  1915,  17,  531—532. 

Twenty  grms.  of  bagasse  is  weighed  into  a  counter- 
poised cylindrical  copper  vessel,  holding  about  790 
c.c,  and  provided  with  a  lid  which  can  be  closed 
hermetically  ;  259  c.c.  of  water  is  added,  and  after 
dosing  the  \essel,  it  is  lieated  in  a  boiling  water- 
bath  for  15  minutes,  cooled,  the  lid  removed,  and 
the  contents  treated  with  3  c.c.  of  lead  acetate, 
filtered,   and   polarised. — J.  P.  O. 

Melibioae ;     Preparation    of .     C.    S.    Hudson 

and  T.  S.  Harding.     J.  Amer.  Chem.  Soc,  1915, 
37,  2734—273(5. 

Five  hundred  grms.  of  pure  raifinose  is  dissolved 
in  water  to  make  an  approximately  19°^  solution, 
19  grms.  of  bakers'  yeast,  a  drop  or  two  of  glacial 
ac^etic  acid,  and  about  1  grm.  of  naalt  combs  (to 
serve  as  a  nitrogenous  yeast  food)  are  added,  and 
fermentation  is  allowed  to  proceed  at  the  ordinary 
temperature.  The  optical  rotation  of  the  sohition 
is  observed  at  intervals  ;  at  first  it  falls  rapidly  to 
several  degrees  V<?ntzke  below  1-47"  (the  calcu- 
lat<'d  end-point),  then  rises  gradually,  and,  after 
'MS — 48  liours,  when  fermentation  has  ceased,  the 
reading  will  be  within  9-2"  ^'.  of  the  calculated  end- 
point.  The  soluti(jn  is  then  treated  with  a  slight 
excess  of  basic  lead  acetate,  filtered  through 
:isI>estos,  excess  of  lead  in  the;  filtrate  is  removed 
by  hydrogen  sulphide,  about  49  grms.  of  <-harcoal 
is  added,  the  mixture  again  filtered,  hydrogen 
sidphide  is  removed  by  a  c-urrent  of  air,  and  the 
sohition  concentrated  \mder  reduced  pressure  to 
a  syrup  containing  20 — 25%  of  water.  Alcohol 
(95';,,)  is  now  aihled  in  quantity  just  insufliiient  to 
form  a  precipitate,  a  few  crystals  of  pure  melibiose 
are  introduced  (it  is  very  dilTicult  to  induce  spon- 
taiieous  crystallisation),  and,  after  4  days,  the  solid 
crystalline  mass  is  ground  up  with  75%  alcohol, 
filtered,  washed  first  with  75"/„  alcohol,  then  with 
95%  alcohol,  and  dried  in  a  desiccator.  The  yield 
is  from  175  to  209  grms.- W.  P.  S. 

Manufacture  of  paper  from  bagasse  in  Cuba.   See  V. 

Mobility     of     water     in     adsorption     compounds. 
lUkovski.     See  VII. 

Oxidution  of  orf/anic  compounds  lii/  permanganate, 
Doroscln-vsUi   and   I'avlov.     See   XX. 
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Patents. 

Solublf  xubntanccs  [stKjar]  roiitaiiied  in  the  cells  of 

certain   plants    [beets];     Extraction   of .     M. 

Paquier,  C\  Thorv,  and  E.  fiallois.  First 
Adilition,  dated  Jan.  12,  1914,  to  ¥v.  Pat. 
l(ij.!)47,  Jan.  2.>,  1913. 

Thi-:  jirocess  of  extrattion  described  in  the  principal 
patent  (tliis  J.,  1911,  49."))  is  caiTied  out  in  a  her- 
metically sealed  box,  provided  with  doiilile  walLs 
heated  by  steam,  and  coiineeted  with  a  vaciinm 
apparatus,  the  beet  or  other  substance  restiiitj  on 
a  screen  made  of  non-ionducting  material.  After 
the  desi<-catin_i;  treatment  the  friable  product  is 
pulverised,  and  the  sugar  extracted  in  the  cold. 
Clarification  and  decolorlsation  of  the  extract  may 
be  elTected  by  adding  albumin  and  sodium, 
calcium,  or  zinc  hydrosulphite,  and  heating  to 
80 ' — 100'  C,  tlie  liquid  after  subsiding  being 
filtered.— J.  P.  O. 

Defecation  ;     Process    of    continuous  - 


■  at  high 
temperature  icith  filtralion  [in  sugar  nuinufaclure]. 
J.  V.  Koussel.  First  Addition,  dated  Feb.  24, 
1914,  to  Fr.  Pat.  410,073,  Mar.  5,  1909. 

Excess  st^am  coming  from  the  h'me-nuxers  in  the 
piwcess  of  continuous  defecation  ah'eady  described 
(this  J..  1910,  834)  is  used  for  lieating  two  re- 
heatei-s  for  the  syrup  coming  from  the  multiple 
effect  evaporator.  Not  only  is  an  economy  of 
heat  effect*;d  in  tliis  way,  but  the  formation  of 
incrustations  in  the  vacuum  pans  is  avoided,  the 
deposition  of  scale  taking  place  in  the  relieaters, 
each  of  which  may  easUy  be  cleaned  without 
cessation  of  working. — J.  P.  O. 

Sulphitaiion  ;    Process  of  ■ 


for  the  clarification 
aiul  decolorlsation  of  sugar  juices.  J.  Weisberg. 
Second  Addition,  dated  Jan.  27,  1914,  to  Fr. 
Pat.  455,936,  June  5,  1912. 

Syeup  from  the  centrifugals,  previous  to  being 
boiled  for  a  second  crop  of  sugar,  is  diluted  to 
28°— 32"Brix,  sulphited  till  the  alkalinity  to 
phenolphthalein  is  reduced  to  01 — 0-3  grm.  per 
litre,  then  mixed  with  a  suitable  quantity  of  second 
carbonatation  scums  resulting  from  the  mode  of 
operating  described  in  the  principal  patent  (this  J., 
1913,  95o  :  1914,  007).  heated  to  85°— 95''  ('.,  and 
filtered.  Syrup  thus  treated  is  lighter  in  colour. 
and  gives  a  better  quality  of  sugar,  than  that 
obtained  by  the  custtnnai'y  procedure. — .T.  1*.  O. 

Dextrin      from      starch;      Manufacture     of 


Dextrin-Automat  Ges.  (Dextrin  Automat.  Ltd.), 
Vienna.    Ger.  Pat.  28(5,302,  June  22,  1912. 

St.\rch  is  swollen  by  lieating,  then  mixed  with 
powdered  starch  which  has  been  treated  witli 
concentrated  acid,  and  the  mixture  heated  slowly 
in  a  steam- jacketed  vessel  to  a  temperature  bet  ween 
105"  and  150^  ('.  Destrins  of  different  characters 
may  be  obtained  by  regulating  the  tt-mperature 
and  rate  of  heating. — A.  S. 


XVUI.— FERMENTATION  INDUSTRIES. 

Bops;  Suft  resins  in  sidjiluircd  and  unsulphured 
— — in  cold  and  in  open  storage.  G.  A.  Russell. 
U.S.  Dept.  Agric,  Bull.  Xo.  282,  pp.  19,  Aug. 
11,1915. 

Two  lots  of  diied  hops  from  the  same  field  in 
Perkins,  Gal.,  one  of  which  had  been  sulphured 
on  the  lain,  were  di\-ided  into  smaller  k>ts.  baled 
in  burlap,  and  kept,  some  in  cold  and  some  in  open 
storage,  tor  1,  2,  and  3  years.  Both  sulphuring 
and  cold  storage  were  found  to  retard  changes  in 
the  physical  characters  of  the  hops,  a  combination 
of  the  two  factors  being  more  effective  than  either 
alone.     At  the  end  of  three  years,  however,  the 


cold-storage  sulphured  hops  had  lost  all  trace 
of  hop  flavour  and  developed  a  musty,  straw-like 
odour  ;  a  slight  stickiness  could  still  be  detected, 
but  the  hop  cones  had  fallen  apart  to  some  extent 
and  the  lupulin  was  much  discoloured.  All  the 
other  samples  had  deteriorated  to  a  greater  extent . 
The  moisture-content  of  the  hops  in  cold  storage 
increased  from  about  5 — 6%  to  10 — 11%  during 
the  first  year  and  then  remained  fairly  constant, 
whilst  that  of  the  samjiles  in  open  storage  showed 
no  general  incase.  The  content  of  soft  resins, 
which  ranged  from  11-2  to  12-3"u  in  the  dried  hops 
before  storage,  fell  to  7-43 — ll-4ti"u  during  the 
first  two  years,  and  to  2-32 — 4-98%  during  the 
third  year  ;  the  lower  values  refer  to  the  uusul- 
phured  hops  in  open  storage  and  the  higher  ones 
t«  the  sulphured  hops  in  cold  storage.  The  total 
resins  augmented  slightly  during  the  first  two 
years  and  diminished  considerately  in  the  third 
year.  The  hard  resins  (5-3 — 6-4%  in  the  original 
samples)  approached  a  uniform  value  of  about  10  % 
after  three  years  storage.  Determinations  of  the 
acid-,  saponification-,  and  iodine-values  of  the  soft 
resins  from  year  to  year  revealed  no  uniform 
progressive  changes,  but  rather  irregularities 
indicating  marked  clianges  in  some  of  the  com- 
ponents of  the  soft  resins  during  the  first  1 — 2 
years.  These  changes  appearetl  to  be  most  pro- 
nounced in  the  unsulphured  hops  iu  cold  storage, 
and  least  pronounced  in  the  sulphured  hops  in  open 
storage. — J.  H.  L. 

Yeast  nucleic  acid  ;    Crystalline  hydrolt/tic  products 

of  high  molecular  weight  from .    S.  J.  Thann- 

hauser  and  G.  Dorfmiiller.  Z.  physiol.  Chem., 
1915,  95,  259—262. 

Two  acid  products  were  obtained  by  hydrolysis  of 
yeast  nucleic  acid  with  ammonia.  The  first  was 
also  obtained  by  hydrolysis  with  duodenal  juice  ; 
it  was  tevorotatory  ([ajo  = — 19-6^)  and  yielded 
a  crystalline  brucine  salt,  m.pt.  200° — 205°  C, 
C3,H",90,j3N,:iP3.(C,3H.80jN2)6-  The  brucine 
saft  of  the  second  pVoduct  melted  at  182°— 183°  C. 

—J.  H.  L. 

Invertase  ;  Effect  of  sodium  chloride  on  the  action  of 

.     H.  A.  Fales  and  J.  M.  Xelson.    J.  Amer. 

Chem.  Soc,  1915,  37,  2769—2780. 

The  concentration  of  hydrogeit  ions  remains 
constant  thi'oughout  the  whole  course  of  the 
inversion  of  sucrose  by  invertase.  At  the  optimum 
of  invertase  action,  the  effect  of  sodium  chloride 
seems  to  approach  zero,  but  increases  on  either 
side  of  the  optimum  point.  The  use  of  "'  buffers  " 
for  regulating  the  concentration  of  hydrogen  ions 
introduces  a  certain  salt  effect  ;  the  most  satis- 
factory region  for  using  "  buffers  "  in  invertase 
velocity  measurements  is  in  the  neiglibourhood 
of  the  optimum  zone.  In  the  region  of  enzyme 
activity,  the  hydrogen  ion  concentration  nnist  be 
measureil  and  not  calculated  from  the  concen- 
tration of  the  acid  used.  The  addition  of  sodium 
chloride  to  solutions  of  liydrochloric  acid  causes 
an  increase  in  loncentration  of  hydrogen  ions  as 
measured  by  the  electromotive  force  method  and 
bv  the  hvdrolvsis  of  sucro.se  solutions.  (See  also 
Soreu.sen,"  thLs  J.,  1909,  950.)— W.  P.  S. 

Preparation  of  invertase  for  the  determination   of 
sucrose.     Davis.     See  XVII. 

'  Content  of  amylase  in  ripening  horse  heatis.     Blago- 
veschtschenski.     See  XIXa. 

Patents. 

Hops  ;   Method  of  preserving .   H.  Weuuersten, 

Assignor  to  J.  W.  and  R.  W.  Hill,  Chicago,  111. 
U.S.  Pat.  1,161,272,  Nov.  23,  1915.  Date  of 
appl..  May  24,  1913. 

Comminuted  hops  are  made  into  a  tluck  paste  by 
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thi>rv>iij;hly  luixiii^  thoui  with  iv  viscous  liipiid. 
such  as  su^ar  syrup,  lu'low  its  boilini;  p«iiit, 
so  that  aft  or  oiMliuj;  tho  closely  iwickoil  particU's 
are  substantially  cemented  tojrethei-  and  access 
of  air  to  the  interior  of  the  mass  is  preventeil. 

—J.  il.  L. 

Frrnieiiialioii  :       i*rorf«s     of     continuous 


alcohol  manuiacture.  Soc.  d'Exploit.  des  Pi>3e(^dt^s 
II.  Boulard.  1^.  Pat.  47:i.791,  Mar.  17,  1914. 
SacchakikIcwtion  of  starchy  material  is  effected 
l>v  means  of  an  active  Mucor.  for  example,  -V. 
lioulard  No.  .-.  (Vr.  Pat.  UU.tiOl  :  this  J..  1914, 
497),  and  the  wort  is  added  continuously  to  a 
s«H-oufl  vat,  in  which  alcoholic  fcrment.Ttion  is 
proceeding. — J.  P.  O. 

Sdccharification  ;    Process  of  coni'crsion  of  starchy 

ninlerUtts   for   their in   alcohol   inotinfaclurc. 

.Soe.d'Kxploit.  desPi-ocedes  11.  Houlard.  !■>.  Pat. 
475.792.  .Mar.  17.  1914. 

.SpKNT  wa.sh  from  a  pre\ious  distillation  is  mixed 
with  a  small  quantity  of  wort,  inoculated  with  a 
suitalile  acidifying;  bacterium  or  yeast,  ami  the  aiid 
liquid  thus  obtained  is  used  in  place  of  mineral  acid 
or  malt  for  the  conversion  of  starchy  materials  in 
spirit  manufacture. — J.  P.  O. 

IPi/ies,  beers,  and  spirits:  Electrical  process  for  the 

ageing  of [and  rectification  of  perfumes].     C 

Ilenrv.     First  Addition,  dated  Mar.  1(5.  1914.  to 
I->.Pat.459,141..\ug.27,1912  (this  J.,  19i;;,  llti7). 

In  carrying  out  the  process  described  in  the 
principal  patent,  two  paii-s  of  electrodes,  e.g..  in 
different  lasks  of  wine,  are  arranged  in  parallel  in 
the  circuit  of  an  alternating  current  of  35,000 — 
100,000  volts  from  a  transformer.  In  eacli  branch 
of  the  circuit  is  a  gap  between  a  jioint  and  a  disc, 
the  disc  of  one  gap  being  connected  to  the  same 
terminal  of  the  transformer  as  the  point  of  the 
other,  .so  that  as  the  current  alternates  it  takes 
first  one  branch  and  then  tlie  other.  Both 
directions  of  the  current  are  thus  utilised,  but 
between  any  one  pair  of  electrodes  the  direction 
remains  the  same,  and  spontaneous  heating  of  the 
liquid  under  treatment  is  minimised. — J.  H.  L. 

Yrasl ;    Manufacture    of  pressed  ■ 


.  A.    .T.    C. 

Audouin.     Fr.  Pat.  47.5.487,  Feb.  26,  1914,  and 

P'irst    Addition    thereto,    dated    May  19,    1914 
(cp.  following  abstract). 

One  part  of  very  finely  ground  rye  is  ma.shed  with 
4  parts  of  water"  for  1 — 1  hours  at  30°  C,  and  the 
ma.sh  Ls  maintained  at  58° — 00"  C.  for  2  hours 
and  afterwards  heated  to  66^  (".  and  treated  with 
a  small  quantity  of  ground  barley  malt  (1 — 2% 
of  the  weight  of  rye)  to  complete  saccharification. 
The  cooled  mash  is  fermented  by  "  la<tic  acid 
yea.st."  In  case  of  unsatisfactory  saccharification 
of  dextrins  a  further  small  (juantity  (2 — ■i°,'„)  of 
barley  malt  may  be  used.  The  addition  to  the 
principal  patent  prfivides  for  the  partial  repl.ace- 
iiient  of  rye  by  other  amylaceous  materials,  such 
an  rice,  m.aize,  or  manioc,  previously  hi'.iteil  with 
water.— J.  II.  L. 


Fermi-nttOjIe  irorts  ;  Pri'iiaralion  of  - 


■  frinn  ami/1- 


ureouH  materials,  parliciilurl!/  fur  the  iiianufaiture 
<tf  gois  and  whiskies.  A.  ('.  .1.  Audouin.  Fr. 
Pat.  475. 758.  Mar.  Ki,  1914,  :irid  First  Addition 
thereto,  dated   May    19,    1914. 

The  diastase  present  in  raw  cereal  grains  is 
utilised  for  the  sai-fharification  of  the  starch.  The 
grain,  gi'ound  as  finely  as  possible,  is  Mt-<;eped  in 
:t  -4  parts  of  wat-«;r  at  HO-  40"('.  for  1 — 4  hours, 
and  agitat<;d  mechariically  or  by  injection  of  air. 
Formaldehyde,  chlorofonn,  or  other  antisi^otii- 
may  be  abided  to  j<revent  infection.  The  masn  is 
neJtt  suitably  acidified,  preferably  with  lactic  acid 


.Hid  iu:iint;iiiicd  for  12  hours  at  5S ' — tili"  O. 
Nearly  all  the  starch  is  thus  sjiccharilied,  but  to 
compicto  the  pi-occss  thi-  mash,  after  being  heated 
to  100  ('.  if  necessary  to  gelatinise  any  residual 
staivli  and  kill  bacteria,  is  treated  with  a  mash  of 
iZi-mmd  barley  malt,  corresponding  to  not  more 
than  5'\,  of  the  raw  grain  employed  ;  or  the 
sterilised  mash  is  inoculat*!d  «itli  a  Mucor  mould 
to  complete  sai-charifuation.  In  working  with 
^'lains  I'ich  in  diastase  (wheat,  barley,  rye)  the 
iuash  may  be  allowed  to  stand  after  the  steeping 
])rocess  (see  above)  ;  the  uppiT  liipiid  is  then 
drawn  olT  and  again  mixinl  with  the  rest  after 
tlu^  latter  lia.s  been  heated  for  20  mins.  under  a 
pressure  of  1  kilo,  (per  sq.  cm.).  In  (he  case  of 
grains  (maize)  containing  only  a  .small  quantity 
of  diastase,  the  steeped  mash,  after  standing,  may 
be  ilrawn  ofl'  in  three  fractions.  The  lowest 
stratimi  is  .suitably  acidified  and  heated  for  'My — 40 
inins.  \nider  a  piessine  of  15  kilos.,  the  inter- 
mediate stratum  is  heated  w'itliout  a<-id  for  20 
mins.  mider  1  kilo.,  and  both  are  afterwards 
mixed  with  the  aqueous  fraction  for  saccharifica- 
tion. In  the  addition  to  the  principal  jiatent 
claim  is  made  for  the  treatment  of  grains  of  low 
dia.stase-conlent  (maize,  rice)  by  heating  them, 
whole  or  ground,  for  1  ho\n-  with  2 — 3  parts  of 
water  under  a,  xjressure  of  :5  kilos.,  and  then 
saccharifying  them  at  58° — CO"  C,  by  a  diastatic 
extract  of  grains  rich  in  diastase,  such  as  barley 
or  rye.  Fermentable  mashes  are  thus  obtained 
without  addition  of  malt  or  acid. — J.  H.  L. 

{Alcohol;']   Apparatus  for    rectifying A.   E. 

Vasseux.     Vr.     I'at.     475.250,     .July     17,     1014. 
Under  Int.  Conv.,  .July  18,  li)13. 

In  intermittently  acting  plant  for  the  rectification 
of  crude  spirit  from  the  pre\ious  distillation,  the 
contents  of  the  still  are  lioated  by  automatic 
circidation  through  vertical  steam-heated  tubes 
outside  the  still.  Liquid  from  the  lower  part  of 
the  still  enters  the  bottom  of  the  tubular  heater, 
rises  through  the  tubes,  and  returns  to  the  upper 
part  of  the  still.  Owing  to  the  rapid  circulation 
of  the  liquid  through  the  tubes,  decomposition 
arising  from  contact  with  steam-heated  surfaccts  is 
much  less  than  in  stills  heated  by  internal  st^am 
coils.  A  tubular  crown-piece  situated  below  the 
liottom  tube-plate  of  the  heater,  and  having 
nozzles  which  project  upwards  into  the  tubes, 
enables  a  current  of  air  or  steam  to  be  forced  up 
the  tubes  to  produce  circidation  in  the  early  stages 
of  the  operation,  before  ebullition  has  com- 
menced.— J.  H.  Ij. 

liec.tification   o     seines,    plilcyms,    and   other   volatile 
prnducls,  benzol,  petroleum,   etc.  ;    Apparatus  for 

the  continuous  direct ••    F.  tJazagne.    Fr.  Pat, 

475,909,  Mar.  28,  1914. 
The  following  arrangement  is  designed  to  avoid 
the  return  of  conden.sed  liquid  fronx  head  products 
into  the  wine  (or  other  raw  material),  .-ind  conse- 
ipient  esterilication.  I'lie  wine  flows  down  a 
column  in  the  upper  part  of  which  the  liead  pio- 
diicts  are  ex{iell(-(l  ;  in  tlie  lower  part  it  is  coiii- 
I>lc1ely  dealcoliolised  and  the  v.apours  from  this 
pail  are  led  into  the  main  rectifying  column.  The 
head  products  mentioned  enter  the  bottom  of  a 
special  column  with  an  .'inalyser  above  it  (see  Fr, 
Pats.  420.000  and  44ti.74(>,  this  ,T,,  1911,  380; 
1913,  l.'.O),  .111(1  the  liquids  condens.-d  in  this 
column  .-ire  led  to  a  second  oiu^  of  somewhat  similar 
loiistruclioii,  fioiii  which  the  condeiisctl  liipiids  pass 
into  the  main  ii-ilifying column.  In  the  iip|)er  part  of 
the  main  rectifying  column,  the  plate  from  wliii  li 
tin;  reclilied  ali"ohol  is  drawn  otl,  and  those  just 
.above  it,  .are  |)iovidcd  with  steam  pipes  t.o  raiso 
the  temperature  of  the  lii|iii<l  on  them,  or  of  the 
vapours  between  them,  or  of  both,  above  (hat  of 
the    vapours   ascending   from    below,   so   that   the 
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latter  do  not  tend  to  condense  on  the.se  plates, 
and  the  purity  of  the  alcohol  drawn  otT  i.<  conse- 
qnt-ntly  enlianced. — J.  H.  L. 


XIXa.— FOODS. 

Hydrogen    peroxide   in    milk  :   Pcrsiflence   of 

E.     Hinks.     Analyst.     1915.     40,     482—491. 


Known  ciuantitic*  of  hydrogen  peroxide  were 
adde<l  to  various  samples  of  milk  and  the  amo'unt 
remainint:  after  stated  intervals  determined  iodo- 
metrically  and  also  tested  for  with  the  ortol. 
benzidine,  and  y^-phenylenedianiine  reagents  with 
the  addition  of  fresh  milk  to  ensure  the  presence 
of  peroxv  dase.  The  peroxide  is  rapidly  destroyed 
at  first,  the  rate  of  destruction  then  diminishing, 
and  if  the  amount  of  peroxide  present  is  sufficient 
to  withstand  the  first  rapid  destruction  by  the 
catalase  present,  the  residual  peroxide  remains 
constant  over  long  intervals.  A  sample  of  fresh 
milk  to  which  0-2  °o  of  hydi-ogen  peroxide  was 
added  contained  more  than  33  °o  of  the  added 
peroxide  after  one  year,  wliilst  the  same  amount 
of  peroxide  added  to  the  same  milk  when  three 
days  old.  was  completely  destroyed  in  an  hour, 
owing  to  the  increased  amount  of  catalase  present. 
Between  17°  C.  and  37^  C.  an  increase  in  tem- 
perature lengthens  the  time  during  which  the 
Seroxide  persists,  but  increases  the  amount 
estroyed  in  the  first  few  minutes. — T.  C. 

Casein ;    Conditions  affecting  the  precipitation  of 

.     L.  L.  van  Slvke  and  O.  B.  Winter.     J. 

Assoc.  Off.  Agric.  Cliem.,  1915,  1,  281—282. 

The  effects   of  the   quantity  of  acid  used,   con- 
centration of  tlie  acid,  and  temperature  on  the   j 
precipitation  of  casein  from  milk  were  investigated. 
In  tne  case  of  milks  containing  less  than  2%  of   \ 
casein,  good  results  were  obtained  when  10  c.c.   ; 
of  the  milk  was  treated  with  from  12  to  20  c.c.   [ 
of  A'./ 10  acetic  acid  :    with  milk  containing  more 
than  3%  of  casein,  as  much  as  50  c.c.  of  N/10 
acetic  acid  may  be  used.     The  precipitated  casein 
was  more  flocculent  and  could  be  filtered  more 
readily  when  the  acid  was  dOuted  to  90  c.c.  before 
it  was  added  to  the  milk,  than  when  the  milk  was 


and  extracted  with  dry  acetone  for  10  hours.  The 
acetone  solution  is  evaporated,  the  last  traces 
of  acetone  removed  under  reduced  pressure,  the 
residue  dissolved  in  water,  a  small  quantity  of 
silver  nitrate  is  added,  the  solution  diluted  to 
100  c.c,  filtered,  and  the  glycerol  determined 
in  an  aliquot  portion  of  the  filtrate  by  the  bi- 
chromate method.  The  results  by  tliis  method 
have  a  tendency  to  be  somewhat  low,  owing  to 
the    difficulty    of    extracting    the    last    traces    of 


Feeds  and  feeding  stuffs.  [Determination  of  fat.] 
W.  J.  Jones.  J.  Assoc.  Oft".  Agric.  Chem;,  1915. 
1,  289—314. 

In  the  determination  of  fat  m  feeding  stuffs, 
extraction  with  petroleum  spirit  yields  low  results 
when  the  time  of  extraction  is  limited  to  3  hours  ; 
the  figures  obtained  are  from  01  to  1-53  %  lower 
than  those  found  by  the  official  (American)  method. 
If  the  extraction  -with  petroleum  spirit  is  continued 
for  9  hours,  the  quantity  of  fat  found  exceeds, 
in  some  cases,  that  obtained  by  the  official  method. 
The  presence  of  moisture  materially  affects  the 
amount  of  extract  obtained  with  petroleum  spirit : 
concordant  results  ar-e  not  obtained  for  the  same 
feeding  stuff  when  the  extractions  are  made  with 
petroleum  spirits  from  different  crude  petroleums, 
and  the  extracts  must  be  dried  for  at  least  3  hours 
to  secure  constant  weights.  The  use  of  petroleum 
spirit  for  the  determination  of  fat  in  feeding  stuff's 
cannot,  therefore,  be  recommended.  Extraction 
with  absolute  ether,  when  the  sample  has  not  been 
dried,  gives  higher  results  than  does  the  official 
method,  and  high  results  are  also  obtained  by 
extra-ction  with  ether  containing  3°o  ol  alcohol. 

— W.  P.  S. 

Feeding  stuffs  :    Determination  of  the  amino  acids 

of by  the  van  Slyke  method.    H.  S.  Grindlev 

and  M.  E.  Slater.     J.  Amer.  Chem.  Soc,  191o, 
37,  2762—2769. 

CoNTlNrxNG  their  work  on  this  subject  (this  J., 
1915.  848),  the  authors  have  obtained  the  following 
results  : — 


■ 

Nitrogen  as — 

i 
Ammonia. 

Htunin. 

Arginine. 

Cystine. 

Histidine. 

Lysine. 

Amino 
nitrogen  in 

filtrate 
from  bases. 

Xon- 
araino  sub- 
stances. 

Total. 

Blood  meal 

5^       1 
17-59 
17-04 
15-16 
13-06 
10-12       , 

% 

3-95 
9-21 
9-04 
8-79 
9-94 
6-63 

9^6 
7-99 
8-20 
9-46 
11-42 
12-67 

% 
0-69 
1-34 
1-66 
1-26 
1-16 
0-67 

% 

8-53 
1-67 
3-21 
3-64 
4-32 
5-77 

% 
973 
2-47 
2-48 
2-19 
3-49 
6-14 

56-57 
47-67 
47-70 
45-81 
51-72 
49-79 

% 

4-42 

13-59 

13-95 

13-84 

7-90 

8-56 

98-80 

Wheat  

KoUed  wheat   

101-33 
103-28 

Birley  

0»ts 

White  soya  beans 

100-15 
10301 
100-35 

diluted  and  then  treated  with  the  undiluted  acid. 
Equally  satisfactory  results  were  obtained  at  all 
temperatures  between  18"  and  42°  C. — W.  P.  S. 

Glycerol  in  meat  juices  and  extracts  :  Delerminaiion 

of .  F.  C.  Cook.  J.  Assoc.  Off.  Agric.  Chem., 

1915,  1,  279 — 281. 
Two  grms.  of  a  solid,  or  5  grms.  of  a  liquid  pre- 
paration is  weighed  into  a  small  lead  dish  con- 
taining 20  grms.  of  ignited  sand  ;  the  dish  is  then 
transferred  to  a  mortar  containing  several  grms. 
of  aiihydrous  sodium  sulphate  and  some  sand, 
and  the  whole  is  mixed.  The  sandy  mixture  and 
the  lead  dish  are  now  placed  in  a  Soxihlet  apparatus, 
which  has  a  piece  of  cotton-wool  placed  in  the 
side   tube   to   prevent  the   sand   siphoning   over. 


These  results  do  not  agree  well  with  those 
recorded  by  Xollau  (this  J.,  1915,  884),  probably 
owing  to  differences  in  the  details  of  procedure  in 
the  experiments ;  the  authors  did  not  remove 
the  fat  from  the  substances  previous  to  the  deter- 
minations, and  the  hydrolysed  solution  was  not 
filtered  before  renio%irig  the  excess  of  hydrochloric 
acid  or  before  determining  the  ammonia,  total, 
and  humin  nitrogen.  The  high  results  for  humin 
nitrogen  are  probably  due.  in  part,  to  the  presence 
of  soluble  carbohydrates  during  the  hydrolysis 
of  the  proteins ;  cellulose  also  mechanically 
prevents  the  complete  hydrolysis  of  the  proteins. 
These  high  results  for  humin  nitrogen  constitute 
a  source  of  error  in  the  direct  application  of  the 
van  Slvke  method  to  feeciiug  stuffs. — W.  P.  S. 
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BaMng  poicders;  Dclcmiination  of  lead  in  phoaphaie 

iiiui  alum .   A.  F.  Seeker  ami  11.  D.  Clayton. 

J.  .\ssoc.  OIT.  Asrio.  Chem..  191.5.  1,  2lU— 266. 

TwEXTY-FlvE  srrnis.  of  the  baking  powder  is  mixed 
witli  2.i  c.c.  of  water  and  2o  o.e.  of  concentrated 
hvilrochloric  acid  and  the  mixture  heated  on  a 
water-l«»th  until  the  starch  is  completely  hydro- 
lysed.  A  quantity  of  ammonium  citrate  corres- 
ponding with  2.'>  firms,  of  citric  aiid  is  now  added, 
the  solution  rendeivd  slightly  alkaline  to  litmus 
with  ammoiua  (taking  care  to  keep  the  solution 
cool),  diluted  to  about  500  c.c.  10  c.c.  of  10% 
hvilrochloric  acid  is  added,  and  tlie  mixture 
saturated  with  hydrogen  sulphide.  After  18 
hours  the  precipitate  is  collected,  waslied,  and 
dissolved  by  pouring  on  the  filter  three  .5  c.c. 
portions  of  boiling  10*^o  hydrochloric  acid  followed 
by  three  ,5  c.c.  portions  of  boiling  25%  nitric  acid, 
the  filter  is  washed  with  a  small  quantity  of  hot 
water,  2  c.f.  of  sulphuric  acid  is  added  to  the 
solution  and  tliis  is  evaporated  until  fumes  of 
sulphuric  acid  appear.  The  residue  is  cooled, 
diluted  with  10  c.c.  of  water.  20  c.c.  of  alcohol  is 
added,  and  the  lead  sulphate  collected  after  18 
hours,  washed  with  alcohol,  treated  vnih  a  few 
drops  of  ammonia,  and  dissolved  in  10  c.c.  of 
50  "o  ammonium  acetate  solution.  The  solution 
is  acidified  %vith  acetic  acid,  heated  nearly  to 
boiling,  an  excess  of  potassium  bichromate  is 
added,  the  lead  chromate  collected  after  18  hours, 
washed  with  cold  water,  dried,  and  weighed.  The 
method  yields  from  >it>  to  100 °o  of  the  lead 
actually  present. — W.  P.  S. 

Pepsin  ;      Pckelharing's  • 


\y.     E.     Ringer. 
Z.   physiol.   Chem.,    1915,    95,    195 — 258. 

Pepsin  of  high  purity,  exhaustively  dialysed,  and 
containing  0i%  or  less  of  ash,  was  prepared  from 
the  gastric  juice  of  a  dog.     By  dialysis  against 
dilute  oxalic  acid  solution  preparations  free  from 
chlorine  were  obtained  ;    Pekelharing  has  shown 
that   phosphorus  is  not  an  essential   constituent 
of  pepsin.     \Vhen  dissolved  in  hydrochloric  acid 
of  different  concentrations  and   subjected  to  an 
electric   field,    the   enzyme   itself   was   invariably 
transported  towards  the  anode  and  at  the  same 
time   inactive    protein   matter   travelled  towards 
the     cathode.     A     relatively     large     amount     of 
albumoses    in    the    solution    interfered    with    the 
transportation,     but     amino-acids,     though     also 
positively    charged,    had    no    such    effect.     Pure 
pepsin  is  th'erefore  negatively  chained,  and  shows 
no  iso-electric  point ;   it  combines  with  substances 
which  it  can  decompose,  and  when  so  combined 
may    appear    to    possess    an    iso-electric    point. 
Measurements    of    potentials    of    hydrogen    and 
chlorine  electrodes  in  pepsin  solutions  containing 
hydrochloric  acid,   indicated  that  in  presence  of 
low  concentrations  of  acid  the  enzyme  binds  more 
hydrogen  than  chlorine  ions  (3  :  1),  but  in  .V/10 
solutions  about  equal  numbers  of  both  ions  are 
bound.     This   behaviour  is   very  similar  to  that 
of  albumoses.     The  activity  of  pepsin  in  presence 
of  diflferent  acids  at  various  concentrations  was 
determined  bv  Griitzner's  method  (see  Geselschap, 
this  J.,   191.%   848).     The  stained  and   powdered 
fibrin  was  steeped  in  the  acid  liquid  for  half  an 
hour  before  the  pepsin  was  added,  and  the  amount  ; 
of  fibrin  dissolved  by  the  enzyme  was  determined 
colorimetrically  after  5  or  10  mlns.     The  activity 
of  the  pepsin  was  found  to  depend  on  the  condition 
of   hydration   {QueUuna)  of  the   fibrin,   the   con- 
centration of  hydrogen  ions  which  produced  the 
maximum   swelling  or  hydration   being  also   the 
optimum     for     peptic     action.      This      optimum 
reaction  was  not  identical  in  the  case  of  different 
acids,  but  was  affected  by  the  nature  of  the  anions. 
Sulphuric  acid,  owing  to'  the  hydrophile  character 
of  the  sulphate  ions,  produced  much  less  swelling 
of  the  fibrin  than  other  acids  ;    the  peptic  action 


was  accordingly  very  weak  and  the  optimum 
concentration  of  hydrogen  ions  was  much  lower 
than  when  liydrochloric  or  lactic  acid  was  used. 
A  study  of  the  influence  of  salts  confirmed  the 
parallelism  between  activity  of  the  enzyme  and 
state  of  hydration  of  the  substrate,  and  further 
conlirmation  was  given  by  experiments  in  which 
the  pepsin  acted  in  a  homogeneous  medium 
(solutions  of  horse  serum)  and  the  degree  of 
hydration  of  the  substrate  was  estimated  from 
tlie  viscosity  of  the  solutions. — J.  H.  L. 


Amylase  ;  Content  of- 


in  ripening  horse  beans. 


A.  Blagovesditschenski.  J.  Russ.  Phvs.-Chem. 
Soc,  1915,  47,  1529—1532. 

Examination  of  the  seeds  of  Vicia  faba,  L.,  var. 
minor  at  different  stages  of  their  maturation 
shows  that  the  amount  of  amylase  present  changes 
approximately  in  the  same  way  as  the  rate  of 
accunuilation  of  starch.  This  result  is  regarded 
as  a  proof  of  the  synthesising  action  of  the  amylase 
in  the  ripening  seeds,  the  apparent  slight  incom- 
pleteness of  the  parallelism  between  rate  of 
synthesis  and  amount  of  enzyme  being  due  to  the 
loss  of  some  of  the  starch  from  the  assimilatory 
organs.— T.  H.  P. 

Proteins ;   Optical   and  certain   other   properties  of 

.     M.   A.   Rakuzin.     J.   Russ.   Phvs.-Chem. 

Soc,  1915,  47,  1330. 

The  adsorption  of  the  albmuin  of  hens'  eggs  by 
alumina  is  an  irreversible  process. — T.  H.  P. 

Biochemical  decomposition  of  nitrogenous  substances 
in  soils.     Kelley.     See  XVI. 

Patents. 

Bread  ;  Process  and  substance  for  use  in  the  manu- 
facture of .     Ward  Baking  Co.,   Kew  York 

(.Vssignees  of  H.  A.  Kohman  and  T.  M.  Godfrey, 
Pittsburg,  and  C.  Hoffman,  New  RocheUe,  X.Y.). 
Eng.  Pat.  1086,  Feb.  2,  1915.  Under  Int. 
Com-.,  Apr.  21,  1914* 

See  U.S.  Pats.  1,148,328  and  1,148,329  of  1915  ; 
this  J.,  1915,  918. 

Vitamines  ;  Art  of  obtaining .     C.  Funk,  New 

York,  Assignor  to  C.  F.  Boehringer  und  Sohne, 
ilannheim-Waldhof,  Germanv.  U.S.  Pat. 
1,162,908,  Dec.  7, 1915.  Dateof  appl.,  Apr.  8, 1915. 

See  Eng.  Pat.  3074  of  1915  ;  this  J.,  1915,  1222. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Potable    waters ;    Changes    brought    about    in    the 

chemical   composition    of by    treatment    with 

hypochlorite  :  detection  of  such  treatment.  C.  O. 
Guillaumin  and  Vienne.  J.  Pharni.  Chim.,  1915, 
12,  377—387. 

All  waters  to  be  used  for  drinking  by  the  army  in 
the  field  must  be  sterilised  by  treatment  with 
hypochlorite,  and  it  is  of  practical  importance  to 
know  whether  any  partii-ular  water  has  been  so 
treated.  It  was  found  that  when  very  varying 
quantities  of  active  chlorine  were  added  to  a  water, 
tnere  was  always  a  small  quantity  left  undestroyed 
at  the  end  of  a  half  hour,  and  usually  also  after 
two  days.  The  absorption  of  chlorine  increased 
with  the  amount  added  and  with  the  time  allowed 
to  elapse  before  testing,  becoming  constant  with 
a  dose  of  50  nignns.  per  litre  acting  for  6  hrs. 
This  constant  is  called  the  coefficient  of  absorption 
of  chlorine.  If  this  is  determined  for  a  water 
which  has  been  already  cldorinated,  it  is  found 
that  the  coefficient  diminishes  with  the  quantity 
of  chlorine  previously  introduced.     In  the  absence 
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of  any  excess  of  chloi-inc  romainiiii;  in  ii  wator,  a 
inet-htxl  of  (li'ti'rtiiiir  wlii'tlicr  the  uati'f  has  liccn 
i-hlorinated  ctJiisists  in  t.cstiiitr  for  nifiiti^  hy  (he 
nifro.stjindoh!  reaction.  If  nitrite  lie  present,  the 
\vat*U'  cannot  have  been  chlorinated  or  only 
inconiplet+^Iy.  Ilypoclilorite  treatment  does  not 
produce  any  nitrite.  In  tlie  al)senc('  of  nitrit<»s, 
(he  cldorine  alisoqition  coefficient  must  1k^  de((n'- 
inined.  Tliis  is  done  on  200  e.c.  of  (lie  wafer 
which  is  (read'd  with  10  e.c.  of  liypochlorite 
solution  containing;  1  grni.  of  aclive  ciildrinc  per 
litre.  .After  .standing;  over  nif;lit.  pota.ssiiiin  io(lid(^ 
and  acetic  acid  are  added,  and  then  excess  of 
thiosulphato,  and  the  excess  determined  hy  A^/100 
iodine.  Any  tliiosviliihate  wliich  may  he  present 
in  (he  sani]ilc  from  ]irevions  tri>atment  must  be 
allowed  for.  Clilorination  lias  an  effect  on  (he 
oxygen  absorfjtion  of  tlie  water  from  perman- 
Ranate  in  alkaline  solution,  this  l)ein£r  always 
lowered  if  at  least  0!)  mgrni.  of  chlorine  lias  lieen 
added.  The  changes  produced  in  the  free  and 
albuminoid  ammonia  are  not  sufficiently  great  to 
be  relied  on  as  an  indication  of  previous  treat- 
ment. If  tlie  oxygen  absorption  of  the  natural 
wat«r  is  greater  than  that  of  tlie  portion  of  it 
which  is  stated  to  liave  been  treated,  and  the 
chlorine  alisorption  also  greater,  then  the  water 
has  been  chlorinated  effectively.  If  it  be  less  or 
equal,  then  the  water  has  not  been  treated,  or 
treat<>d  inelTectively. — J.  H.  J. 

Explosions  in  Mines  Committre  :  Seventh  lieporl  o/ 

we .     Effects  of  inhalinij  dusts  applieable  for 

stonc-dustino  in  coal  mines.  J.  S.  Haldane. 
[Cd.  8122.]  22  pp.  Price  2d.  (See  also  this  J.. 
1913.  47t3.  088,  1148;  1914,  1144.) 

Fuoii  practical  experience  in  coal  mines  and  from 
experiments  on  animals  there  is  clear  evidence 
that  shale-dust,  when  inhaled,  is  not  more  in- 
jurious than  coal-dust,  so  that  shale-dust  may  be 
used  f(uite  safely  for  stone-dusting  in  coal  mines. 
Flue  dust,  from  the  furnaces  of  the  surface  engines 
at  collieries,  has  been  used  to  reduce  the  inflam- 
mability of  coal-dust,  but  it  is  objectionable  to 
the  workmen,  and  experiments  on  animals  have 
shown  that  flue-dust,  when  inhaled,  may  produce 
ill  effects.  Besides  shale-dust,  powdered  clay  or 
chalk  would  prol)ably  be  as  effective  in  preventing 
explosions,  and  thej^e  substances  are  known  to 
be  practically  harmless  when  inhaled,  liut  they 
must  be  free  from  flint  or  grit.  It  is  desiralilc  from 
the  point  of  view  of  health  to  reduce,  as  far  as 
practical)Ie,  the  inhalation  of  any  kind  of  dust  in 
mines  ;  to  eft'ect  this,  the  quantity  of  I'oal-dust 
produced  slioidd  lie  reduced  to  a  minimum.  I>y 
occasional  watering  of  the  floor,  or  by  the  applica- 
tion of  hygroscopic  salts,  such  as  calcium  or 
magnesium  chloride. — \V.  P.  y. 

Preparation    of   fcrliiiscr    from    m/unicipal    waste. 
Turrentine.     Sec  XVI. 

P.\TEN'TS. 

WitUrs    or    other    fluids  ;     Purifieution     of hy 

fUtraiion  throut/h  pnroux  iralls.  V.  E.  t'.  Michel. 
Fi-.  Pat.  475,445,  July  20.  1914. 

Two  filter-candles  with  thin  porous  walls  are 
clamped  with  their  open  ends  together,  and  each 
is  surrounded  with  a  non-porous  covei-.  making  a 
water-tight  joint  at  the  junction  of  the  Alter 
candles,  and  leaving  a  space  between  the  cover 
and  the  filter.  The  water  to  be  filtered  enters  at 
the  top  of  the  space  between  the  cover  and  the 
upper  filter,  passes  through  the  wall  of  the  filter 
into  the  interior  space,  and  then  tlirough  the  wall 
of  the  lower  filter  into  the  surrounding  space  and 
so  out  by  an  exit  at  the  bottom.  A  i  ombination 
of  more  than  one  pair  of  filter  candles  mav  be 
used  in  one  filter.  The  interior  of  the  filters 
may  be  filled  with  carbon  or  other  material. 

—J.  H.  J. 


Water ;      Apparatus    for    the    (li.tliUalion     of . 

Soc.    d'Kxplolt.  de  I'loc.   Rvaporatoircs   Svsteme 
Prache  el    Bouillon.   Kr.Pat.  17i>.2(iS. Apr.  11 ,1914 . 

TiiK  water  is  Iieated  to  97°  V.  in  a  preheater  and 
then  ])assed  through  a  boiling  chamber  where  it  is 
heated  to  lOO'C.  by  steam  being  bubbled  in(o  it, 
and  is  kept  boiling  until  the  bicarbonates  of  calcium 
and  magnesium  are  decomposed.  The  boiled 
water  pass(!s.  either  directly  or  through  a  filter, 
into  (he  distillation  chamlier  proper,  where  it  is 
heated  by  ste;im  coils  ;  the  temperature  of  tlie 
water  in  (lie  still  lieing  lOl^C,  it  is  concentrated 
without  deposition  of  calcium  sulphate,  and 
means  are  provided  for  drawing  off  the  concen- 
tiated  solution  as  required.  The  steam  from  the 
still  is  used  to  Iniljble  through  the  w.ater  in  the 
boiling  chamber,  and  afterwards  is  passed  through 
coils  in  the  preheater,  where  it  is  condensed  and  flows 
into  the  distilled  water  «ell.  Tlie  apparatus  may 
be  used  in  midtiplo  elTect. — J.  H.  J. 

Waste  waters  :     Apparai^is  for  the  biological  treat- 
ment of  trade  and  domestic .     J.  L6vy.     Fr. 

Pat.  475,427,  Feb.  21.  1914. 

The  treatment  is  carried  out  in  a  closed  septic  tank 
and  bacteria  lii^d.  The  tank  has  a  central  partition 
which  causes  tlie  waste  water  to  flow  down  one 
side  of  the  tank  and  retiu'ii  along  the  other,  where 
it  is  taken  off  by  an  exit  pipe,  dipping  below  the 
surface  and  delivering  into  a  charging  box  which 
supplies  the  bacteria  bed.  T'his  bed  has  closed 
sides  and  contains  a  metal  t)asket  filled  with 
filtering  material,  preferalily  blast-furnace  slag 
mixed  ^\ith  scrap  iron.  The  lied  ha-s  a  false 
bottom,  below  ^^•hich  air  enters  and  travels  wp  the 
bed  as  well  as  around  the  sides.  The  waste  from  the 
charging  box  is  delivered  on  to  the  surface  of  the 
bed  and  leaves  by  a  trapped  pipe  at  the  bottom. 
The  rate  of  delivery  on  to  the  bed  is  regulated  by 
a  tap  on  the  exit  pipe  from  the  tank. — J.  H.  J. 

Soapy    waters    [teool    icashinys]  ;     Process   for    the 

decomposition  of .     Soc.  d'Exploit.  de  Proc. 

Evaporatoires    (Systeme    Prache    et    Bouillon). 
Fr.  Pat.  475,550,  Mar.  3,  1914. 

SoA.py  waters,  and  in  particular  wool  washings, 
are  treated  directly  with  carbon  dioxide,  preferably 
under  pressure,  the  mass  being  heated  and  con- 
tinually atjitattHl.  This  process  of  obtaining  fatty 
acids  and  mineral  salts  may  be  worked  continuously 
or  interniittently.  Reversal  of  the  reaction  is 
prevented  by  always  having  an  excess  of  carbon 
dioxide  present. — C.  A.  M. 

l]'(iste  waters  containing  f(ds  and  soaps  \icool  wash- 
ings] ;     Treatment   of .      Hoc.    d'Exploit.    de 

Proc.  Evapor.atoires  Svsteme  Prache  et  BouUlon. 
1<>.  Pat.  475,(W9,  Mar.'9,  1914. 

The  waste  liquid  Ls  run  into  a  concentrator  where 
it  is  heated,  to  a  temperature  above  the  melting 
points  of  the  fats,  by  steam  at  103'C.,  coming 
for  example  from  a  compressor.  The  steam  given 
olf  in  concentration  is  passed  to  the  compressor 
and  used  again.  The  concentrated  liquid  passes 
through  a  centrifuge,  where  the  insoluble  matter  is 
separated  and  the  fatty  liquid  passes  to  another 
centrifuge  for  the  separation  of  the  fat.  The 
soapy  liquid  is  sent  to  a  mixer  where  it  is  decom- 
posed by  carlion  dioxide  under  pressure  and  with 
the  aid  of  heat  (see  preceding  abstract),  and  the 
fatty  acids  recovered.  The  apparatus  may  be 
used  in  multiple  effect. — J.  H.  J. 

Tetra-cuprir    sulphate  ;     Preparation    of  — 
its  )ise  as  funqicidt.    Soc.  des  Produits 
Mouillants  k  I'Adli^sol.   Fr.  Pat.  476,512 
1914. 
Tetra-ci;pi!ic  sulphate.  Cu.SOi,3l'uO,   of 
mately   90 — 92%  pm-ity,   is  obtained   as 
or    bluish-green    precipitate    by    adding 
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s4>hition  of  sodium  carbonate,  or  similar  alkali, 
vory  slowly  to  iiu  excess  of  a  weak  solution  of 
copjHT    sulphate.      Kor    agricultural    purposes,    it 


Itural    purp 
fiste,  eitiier 


may  tie  used  as  a  jkjw  der  or  paste,  eitiier  alone  or 
n»ixt'<l  with  chalk,  sulphvir,  etc.  ;  it  may  also 
l>e  mixed  witli  a  soluble  copper  salt,  a  serviceable 
nuxtiire  (.-onsisting  of  1>  parts  of  tetra-cupric 
sidphate  and   1  part  of  normal  cupric  sulphate. 

— K.  11.  T. 

W'altr:     Mviins  for   sofl*-niny .       tJ.    Huchner, 

Munich,  lienuanv.  U.S.  Pat.  l.ll>2.02  J,  Nov.  30, 
llH,"i.      Date  of  appl.,  Oct.  lli.  1»13. 

Skk  Kng.  rat.  22.017  of  1913  ;    this  J.,  1911,  504. 

iicirwjc  or  any  other  lii/iiid  ;  Aiiinirtitua  for  purifijituj 
.      L.   Ijnden.   Krussels,   Assijjnor  to  W.   J. 

.  Stewart.  Helfast.  U.S.  Pat.  I.l(i2.ii21.  Nov.  30, 
11»15.      Date  of  appl.,  Jan.  30.   1911. 

Ske  Eng.  Pat.  12l>t5  of  1014  ;   this  J.,  1914,  938. 

Setcuije  ;      Treahncnt    of .       J.    Orten-Boving, 

Asssignor  to  The  .Sewajje  Svndicate.  I^td., 
U.ndon.  U.S.  Pat.  I,l<il.(i00. '  Nov.  23.  191,'>. 
Date  of  appl.  Oct.  23.  1911. 

.SEE  Eng.  Pat.  25.050  of  1913  ;    this  J.,  1914,  1109. 

Uisbifrciiint.  P.  Flemming.  llambiu-g,  Cierinanv. 
U..S.  Pat.  1.102.1.">2.  Nov.  30,  1915.  Date  of 
ai.pl..  Jan    20.  1914. 

See  Fi-.  Pat.  407.030  of  1914  ;    this  J..   1914,  884. 
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'2-I'hcnyUfuinolinc-l-carboj-i/lir  iiriil  (alojihmi)  and 
iln  oritlalion  products.  R.  Boehni  and  K.  Boiu'not. 
Ber..  1915.  48,  1,570—1574. 

OxiiJATiiJX  of  2-phenylquinoline  -  4  -  carboxylic 
acid  (atophan)  with  hot  alkaline  pennan- 
ganate  furnished  on  the  one  hand,  by  rupture  of 
the  pyridine  ring,  carl)onic  and  oxalic  acids  and 
benzenylaininophenol  (/i-phenylbenzoxazole),  and 
simultaneously,  by  oxidation  of  the  benzene 
ring.  a-phenylpyridine-o'./i'.V-tricarboxylic  acid, 
which  forms  coarse  prismatic  crystals,  containing 
1  mol.  of  water  of  cry.stallisation.  At  l.S3° — 
la'f  ('.  they  lose  carbon  dioxide  with  formation  of 
o-phenylpyridine-^'.7-dicarboxylic  acid.  This  sub- 
stance wa-s  obtained  in  more  siitisfaclory  yield 
by  boiling  an  a<etic  acid  solution  of  the  tri- 
carboxylic a<id.  It  crystallises  in  silky  needles. 
m.pt.  24S° — 250  C.  and  forms  a  dimethvl  ester  of 
m.pt.  74°  C— a.  F.  .M. 

'A.'X-Dutmino-iA'-dihydriu-yuriieni>b<:ii:cnc       {atthnr- 

gan]  ;      C'/mjioundu    of with    metallic    nall^. 

P.  Ehrlich  and  P.  Karrer.     Ber.,   1915,  48,  1634 
—1041. 

The  tendency  of  organii-  arseno-comi)ouii<ls  to 
form  iomi)lex  comj)ounds  with  metallic  salts  has 
ber-n  invt^stigated  in  the  case  of  3.:!'-(liainino- 
4.  U-dihydroxyarscnolienzene  (salvarsan).  and  lias 
bi'cn  found  to  be  so  great  that  the  addition  of 
liy<lrosulphite  to  a  mixture  of  aniinophenol- 
arsirijr'  a<id  and  copper  chloride  does  not  give  rise 
to  the  formation  of  metallic  copper,  but  of  coppcr- 
salvarsiin.  The  coppc-r  salt  contains  1  or  2  niols.  of 
copper  ililoridf!  accoi-ding  to  the  amount  added 
to  the  metliyl  alcohol  solution  <>(  the  salvarsan; 
it  is  an  orange  powder  fairly  soluble  in  water,  more 
ri'adily  soluble  in  glycerin  and  glycol,  and 
dissolves  in  caustic  sfjda,  the  solution  decom- 
prjsing  on  wanning.  The  silver  siilt  is  a  yelUiwish 
blown  iKiwder,  readily  sfihible  in  laustii-  soda  ; 
tlie  hyuro<-liloride  is  very  soluble  in  watt^r  to  a 
brownish    red    solution.     The    gold    salt    Ls    prc- 


cipitat-ed  by  ether  from  the  product  residting  from 
the  interaction  of  2  mols.  gold  chloride  and  1  mol. 
s<ilvai-sj»n  ;  it  is  a  brownish-yellow  powder,  very 
rcailily  soluble  in  caustic  soda  and  in  alcohol  ; 
addition  of  fvu'tlier  gold  chloride  causes  precipita- 
tion of  metalli<'  gold,  due  to  the  oxidation  of  the 
arseno-compound  to  the  ai-sinic  acid,  tlic  complcx- 
itimpound  lieing  destroyed  and  thus  liberating 
ijold  ihloride  to  take  part  in  the  oxidation.  The 
mercury  siilt,  obtained  by  using  merciu'ic  eldoride, 
is  a  vellow  powder,  decomposed  by  water,  more 
rapidly  by  caustic  soda,  witli  the  fornuiti»>n  of 
metallic  liiercury.  The  platiiunn  and  jiallailium 
siiits  are  also  described.  The  therapeutic  proper- 
ties of  .salvarsan  are  in  nvany  cases  intensilied  by 
convei'sion  into  complex  metallic  salt*  ;  the 
copper  salt  containing  1  mol.  of  copper  cliloride 
is  a  very  powerfid  bactericide.  The  silver  and 
copper  salt*  of  arsenobcnzene  itself  have  also  been 
prepared. — F.  W.  A. 

m-Aminophc)iokirsinic  acids  and  their  reduction 
products.  H.  Bauer.  Ber.,  1915,  48,  1579—1583. 
The  carbethoxy  dei-ivative  of  ?»-aminophenol 
was  heated  with  syrupy  ai-senic  acid  on  a  water 
bath  for  a  week,  and  the  resulting  2-hydroxy- 
4-carbethoxyaminoplienylarsinic  acid  isolated 
through  it.s  ammonium  salt.  It  was  a  white 
crystalline  substance,  sparingly  soluble  in  water, 
m!pt.  213^  ('.  By  hydi'olysis  with  aqueous  sodium 
liydioxide  tlic  corresponding  2-liydroxy-4-aniino- 
piicnv  larsinic  acid  was  ol)tained,  which  after 
cryslJdlisation  from  water  melted  at  173°  ('. 
On  reduction  with  a  mixture  of  stannous  chlorido 
(10  grms.).  hydrochloric  acid  (10  c.c),  acetic 
acid  (20  c.c).  and  hydriodic  acid  (1  c.c),  it 
was  converted  into  2.2'-ilihydroxy-4.4'-dianuno- 
arsenobenzene.  a  yellow  substance  isomeric  with, 
but  therapeutically  mucli  less  active  than,  sal vai-san. 
2-IIydroxy-4-carbethoxyamiuophenylai'sinic  acid 
w;w  also  prepared  synthetically  from  diazotLsed 
3-nitro-O-aminophenol  !)>•  treatment  with  sodium 
arsenite,  and  reduction  of  the  2-hydroxy-4- 
nitrophenvlarsinic  acitl  with  iron  and  acetic  acid 

— Ct.  F.  M. 

Medicated  drinks;  Analynis  of .  [Deter- 
mination of  saliiylir  acid,  benzoic  acid,  '.ind 
saccharin,  etc.]  B.  H.  St.  John.  J.  iVssoc. 
OIT.  Agric  cniem..  1915,  1,  343—345. 

One  hundred  c.c.  of  the  sample  is  acidified  with 
sulphuric  acid  and  shaken  with  several  portions 
of  50  c.c.  of  a  mixture  of  chloroform,  7,  and 
alcohol,  3  parts  ;  the  chloroform  solutions  are 
drawn  off  and  washed  with  concentrateil  soditnu 
carbonate  solution.  If  caffeine  is  pre.sent,  the 
chloroform  solution  is  then  w;ished  with  water, 
filtered,  evaporated,  and  the  residue  of  caffeine 
weighed.  The  sodium  carbonate  solution  will 
contain  the  salicylic  and  benzoic  acids  and  the 
saccharin.  The  salicyUc  acid  is  determineil  by 
adding  an  excess  of  iodine,  warming  the  mixture 
on  a  water-bath  for  one  hour,  collecting  the  rose- 
coloured  precipitate,  drying,  and  weighing  it  ; 
the  weight  of  the  precipitate  multiplied  by  0- 1057 
gives  the  amount  of  sodium  salicylate  jiresent. 
To  separate  the  saccharin  from  the  benzoic  aciti, 
the  former  is  iirecipitated  as  its  silver  salt  and 
the  Ix-nzoic  acid  then  removed  by  steam  <UstilIatiou, 
or  the  benzoic  acid  may  be  sublimed  from  the 
saccharin  by  lieating  the  mixture  of  the  two 
substances  to  constant  weight.  To  determine 
phosphoric  aiid,  it  is  recommended  that  this  be 
preiipitatcd  directls'  from  the  beverage  !is 
ammonium  magnesium  phosphate  ;  this  jirecipitate 
is  then  dissolved  in  nitric  acid,  the  phosplioric  acid 
jirecipitated  by  the  addition  of  molybdic  acid 
reagent,  and  the  yello\v  precipitate  again  con- 
vert.ed  into  ammonium  magnesium  phosphate, 
which    is     collected,     igniteil,     and     weighed     as 
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magnesi\im  pyrophosphate.  The  ollioial  (Amoriran) 
method  for  tlie  (Irli'iinimition  of  glycerol  in  wines 
is  \ise(l  for  tlie  (htiTininixtion  of  this  sulisfanoo 
in  nietlieatoil  hevei'a>i,es  ;  tlie  re.sidiio  of  ^^lycetol 
ohtained,  liowovcr.  may  contain  oalTeine  and  other 
suhstaiui's.  and  shoiilii  lie  oxidised  with  jieriuan- 
)i;anale  and  (he  jiinount  of  <;lyrerol  found  from 
tlie  quantity  of  oxalic  acid  thus  jirodiK-ed. — VV.l'.S. 

Thorn-apple    {Datura    stramonium)  ;     Odoriferous 

substances  of  the .     A.  Sivolohov.     J.  Russ. 

Phys.-rhem.    Soc,    1915,    47,    l.'idl— 15()9. 

TirE  products  olitained  on  dlstillint;  disintegrated 
hranchcs  of  Dutiira  .stramonium.  iiK  iudinj;  leaves, 
(lowers,  twins,  and  fruit  cones,  with  wat^r,  coTLsist 
principally  of  nicth.\l  and  ethyl  alcohols  mixed 
witli  small  proportions  of  triniethylcarliinol  (?). 
aldehydes,  ketones,  and  esters.  Tlie  ahlehy<les 
roniprlse  acetaldehyde  and,  prohahly,  formalde- 
hyde, propaldehyde,  isobntaldehyde.  and  another 
of  eorLsid(?ral)Iy  higher  boiling  point.  Acetone 
ai\d  another  ketone  of  higher  boiling  point  were 
found,  .and  esters  of  acetic  and  formic  acids.  The 
small  proportion  of  odoriferous  substances  found 
Ls  explained  by  their  volatility,  which  prevents 
any  niarked  accumulation. — T.  H.  P. 

Erylhrene  ;    New  methods  of  preparittg .     I.  I. 

Ostronivslenski.       J.    Russ.    Phvs.-Chem.    Soc, 
1915,  47, 1472— 1494. (Compare  this  J.. 1914. 766.) 

EuYTiiUKNE  may  l>e  obtained  by  the  following 
29  new  reactions,  some  of  which  may  be  used  also 
for  the  preparation  of  homologues  of  erythrene, 
such  as  isoprene.  piperylene,  etc. 

I.  Depolynierlsation     of     cyclic      h\drocarbons 
of  terpenic  character, 

^OH  •  CH  ,\ 
(1)    CH<  ■>CHCH:CH,= 

^CHjCH/ 

20H,:CHOH:CH2; 

in  a  similar  way,  cyclic  dimethyldibutene  (the 
dimeride  of  2.3-dimethylerythrene)  reacts  with 
formation  of  2.3-dimethylerythrene.  II.  Depoly- 
merisation  of  open-chain  hydrocarbons,  accom- 
panied by  scission  of  either  two  mols.  of  hydrogen 
or  a  molecule  of  a  saturated  hvdrocarbon,  (2)  CjIIjo 
(dibutvlene)  =  2H2-f  2CHj  :  OHCH  :  CH, 

(3)  C,"„H2„  (diamylene)=2CH4+2C4H6.  These 
reactions  are  analogous  to  the  known  pyrogenlc 
decomposition  of  natural  mvrcene.  thedi-isomeride 
of  isoprene..  (4)  CH,  :  C(CH3)CH2CH2Cn  :  C 
(CH,)CH:Cn,=2CH2":C(CH,jCH  :  CHj.  III. 
Removal  of  RH.  where  R  is  an  alkyl  group,  from 
saturated  open-chain  hydrocarbons,  independently 
of  their  composition  and  structure,  (5)  CHj-CHj- 
CHjCH2CH3-CH,=2CH4-|-C,H„.  or,  in  general. 
RC,HsR'=RH-|-R'H-fCiHs,  R  and  R'  being 
alkyl  groups.  This  reaction  takes  place  in  the 
p\Togenic  decomposition  of  petroleum,  drv  dis- 
tiUation  of  coal,  etc.  IV.  The  remo\  al  of  RH 
from  an  open-chain  hydrocarbon  containing  one 
ethylenic  linking  in  its  molecule,  tor  instance, 
(0)  C(CH3)5 :  CH-CHa  =CH,  -fCjH,  ;  tliis  reaction 
may  be  regarded  as  an  intermediate  stage  of 
reaction  III.  V.  Removal  of  RH  and  hydrogen 
chloride  from  saturated,  open-chain  monochloro- 
derivatives   of   the   aliphatic   series,   for   instance, 

(7)  C(CH,)2ClCH2(CH3)=CH4-hHCl-hC4H„   and 

(8)  CH(CH,)vCH,  CH,C1=HCH-0H4+C4H„.  VI. 
Action  of  high  temperatures  on  aromatic  hydro- 
carbons. (9)  7CeHe=3C„H-,CoH5+C2H4+"H,+ 
CiHe.  VII.  Action  of  higli  temperature  on 
piperidine,  (10)  20,H,,N  =211, +2C4H6 -f  N,  + 
CjHj.  and  CjH,=C2H4-fH,  ;  the  products 
include  also  hydrocyanic  acid,  pvridine.  and  resin. 

VIII.  Removal  of  water  from  saturated  cvclic  C,- 

CTT 
alcohols,    (11)    CHj/       '\cH0H  =  H,0+C4He. 
^CH,/ 

IX.  Removal    of    hydrogen    haloid    from    mono- 


halogenatcd    derivatives   of   saturated    cyclic    C,- 

/CHjv 
hydrocarbons.      (12)     CHii<  >CHBr  =^  HBr -f- 

\fiXI  / 
CJIc.  X.  Catalytic  removal  of  2II2O  from 
ci7-gly<oIs,  (13)  ■  HOCH(CII,)CH,-CH,On  = 
2H.O+('4lIc.and(14)HO('(('IIj,CH",Cir,01T  = 
211,0  (t'll,  :  ('(C1I3)C1I  :  CH,.'  Xf.  (!aUlytic 
scission  of  water  and  an  acid  from  cwlers  of 
a7-glvcols,  (15)  (',lI,OOCn(Cll,)CIl,('H.On  = 
H2()4  C,H402-f  C,H„,  (16)  CjH.O-bClUCll,)- 
CH.CH^O-C.H^O  =  2C2H40j  -f  C4H,,  (17) 
HOClI(CH,)CH,  CII,OCO('H,CH  (CH,)  OH  = 
2H20-t-CH(CU,)":  CHCO,H +c"4Hc.  XII.  Cata- 
lytic removal  of  a  molecule  of  acid  from  esters  of 
7-methylaIIyl  alcohol,  (18)  CH(CH3)  :  Cll-CH,  t)- 
C,H30  =C2H402-f  C4U„,  the  7-methylallyl  acetate 
being  obtained  by  the  action  of  magnesium 
amalgam  on  aldol,  3HOCH(CH3)CH,CHO  = 
2H2O  +2CH(CH3)  :  CHCH,OC,H,0.  Xlll.  Cata- 
lytic removal  of  2H„0  from  hydroxv-ethers,  (19) 
HOCU(CH3)0(C2H;)=2H20-|-C4Hc".  XIV.  Cata- 
lytic scission  of  one  mol.  of  hydrogen  lialoiil  and 
one  mol.  of  water  from  chloro-ethers,  (20)  ('iI(('H3) 
C10(C,H,)=H20-fHCl+04H„;  the  compound. 
CH,C1CH20(C2H5),  also  gives  erythrene  under 
the  same  conditions.  X^'^.  Catalytic  scission  of 
one  mol.  of  alcohol  and  one  mol.  of  water  from 
acetals,  (21)  C,H-,OCH(CH3)0(C,H3)  =H,0 -f- 
CjH.OH  +  CjH^. "  and  C.HjOH  =  H,0  -h  C'jH,. 
XVI.  Catalytic  scission  of  one  mol.  of  water  and 
one  mol.  of  acid  from  esters  of  hvdroxyethyl  ethvl 
ether,  (22)  C,Il300CH(CH,)-0(C,Hj)  =H,0 + 
0oH4O2-fC4H6.  XVII.  Catalytic  removal  of  water 
from  vinvl  ethyl  ether,  (23)  CH^  :  CHOC, II 5  = 
HjO-t-CiHe.  XVIII.  Catalytic  removal  of  water 
from  tetrahydrofuran, 

(24)0<^^='^^2  =  H,0  -1-  CiHj. 
XH,CH,         «     ^     «     6 

XIX.  Condensation  of  different  alcohols  with 
various  aldehydes,  accompanied  by  lilieration  of 
2H,0,  (25)  CH,CHO-fC,H50H=2H20+C4ll„. 
(20)  CH3CHO -f  CH(CH3),OH  =2H20 -t-CH(CU,) : 
CIICH  :  CHj.  XX.  Condensation  of  ethyl  alcoliol 
with  dihalogenated  ethanes,  (27)  CH,Br-CHair  + 
CjH/OH  =2HBr  -I-H2O  +G,U^,  (28)CH(CH3)Br2  4- 
C2H50H=2HBr-|-H20-|-CiH8.  XXI.  Condensa- 
tion of  ethvl  alcohol  with  vinyl  bromide,  (29) 
CH2  :  CHBr-l-C2H50H=H,0+HBr-|-C4H6.  A 
detailed  discussion  is  given  of  tlie  practical  applica- 
bility of  the  different  processes  for  converting 
ethyl  alcohol  into  erythrene,  acetic  acid,  eti-., 
and  of  tlie  uses  to  which  the  bv-products  mav  be 
put.— T.  H.  P. 

Alcohols    and     aldehydes;      Condensation     of 

in  presence  of  dehydrating  agents  [formation  of 
erythrene].  Mechanism  of  the  process.  I.  I. 
Ostronivslenski.  J.  Russ.  Plivs.-Chem.  Soc, 
1915,  47,  1494—1506. 

It  has  been  shown  already  that,  in  the  presence  of 
catalytic   dehydrating  agents   such  as   red   phos- 
phorus, glacial  phosphoric  acid,  sidphanilic  acid, 
barium   chloride,  and,   especially,   alumina  in  the 
form  of  "  argilla  pura,"  acetaldehyde  or  paralde- 
hyde  condenses   with   alcohol   yielding  erythrene, 
CH3CHO  +C,H50H  =2H20  -t-CHj:  CHCH  :  CH,. 
It  is  now  shown  that  in  this  reaction  the  following 
intermediate  compounds  are  formed  :    a-hydroxy- 
ethyl  ethvl  ether.  df-dUiydroxybutane,  ("-hyihoxy- 
A/j-butylene,      and      methylallene,      the      varioiLS 
stao-es  being  represented  by  the  following  equations  : 
CH,CHO-fC,H50H^HOCH(CH3)OC2H5; 
CH,-CHO  -^CH-OH  +H0CH(CH3)  OC2H3  = 
2H0-  CH(CH3)CH,CH20H  ; 
HOCH(CH,)CH,CH2-HO  = 
H,0-hCH(CH3)  :  CHCH^OH  ; 
CH(CH3) :  CnCH,OH  =H20  -FCH(CU3)  :  C  :  CHj. 
and  the  latter  =CH, :  CHCH  ;  CH^.— T.  H.  P. 
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ErylMrenc  :  Contlei>sation  of  mirliirfs  of  arrfaldchydc 
iiiut  <i/<-»/io/  to— — .  1.  1.  »)>tiMiiiyslrnt:ki  and 
S.  S.  Kflloisinski.  J.  Kuss.  I'livs.-C'lu'in.  Sor.. 
11H5.  47.  l.->Oi^- 152S. 
A  oixsiiiKitAiii.K  luimluT  of  oxporiuionts  have  heon 
iiiiu]t>  to  ilettTmine  the  eftVcts  nf  tho  dilTeiviit 
factors  iiklhifiu-in^  tlio  yiold  of  eryllireiie  oljtnined 
whi'ii  the  vajioiii-s  of  aictaUlehyilo  ami  nli'ohol 
arv-  hratttl  together  in  prosem-o  of  ahiniinn.  I'lv- 
cipitatoil  aUnninn  t;iv<'.s  tho  lii'st  rosiilt--*  but  its 
a«-tion  is  due  partly  to  tlic  pivsenec  of  various 
impurities,  sucli  as  luisic  ainnioniuni  and  ahuuiniuni 
s;ilts.  sulpliat<'S,  et<-.  The  form  and  degriHi  of 
fineness  of  the  ahuninn  are  of  little  inlluenee,  Init 
lus  the  reaction  proceeifs  thixiujjhout  the  whole  ni;iss, 
and  not  niert'ly  at  the  surface  of  the  aluniina.  the 
latter  must  he  sulVii-iently  poi-ous  and  hyicrosiopie  ; 
nothini;  would  he  (gained  liy  inveipitatinj;  tlu' 
alumina  on  puniiee.  ashestos  wool.  etc.  The 
catalyst  very  soon  exhihits  "  fatigue,"  which 
is  due  to  the  formation  of  resinous  and 
carliona«-coiis  reaction  products  and  may  1)0 
n'jnedied  hy  heating  to  redness  and  suhseqiiently 
treating  the  snow-white  ahuiiina  thus  ohtaincd 
with  water  at  the  oiilinary  temperature  ;  alumina 
thus  regenerated  gives  results  identi(al  with  those 
furnishtnl  originally.  The  host  temp(!rat.ure  for 
the  reaction  is  :{(iO  — 400°  ('..  the  mixed  vapours 
being  heat-ed  rapidly  to  this  temperature  and  the 
products  of  the  reaction  quickly  removed  from  the 
region  of  high  tem])erature.  The  nature  and  thiik- 
ness  of  the  mat-i-rial  of  the  tulie  containing  I  he 
alumina  exert  marked  influence  on  the  yii'ld  of 
erythrene.  this  being  to  .some  extent  deti-rmined 
by  the  thermal  conductivity.  The  length  of  the 
layer  of  alumina  taking  part  in  the  reaction 
determines  the  \elocity  of  the  process.  The  dia- 
meter of  the  tulx!  cannot  be  increased  beyond  a 
certain  point,  unless  metal  wires  or  gauze  are 
introduced  into  the  tulx;  to  render  the  temperature 
virtually  uniform  throughout.  On  an  industrial 
scale,  an  apparatus  comjirising  a  system  of  tubes  of 
relatively  small  diameter  could  be  employed. 
Mixtures  containing  1,  ]-5,or2  parts  of  alcohol  to 
1  part  of  acetaldehyde  give  approximately  identical 
yields  of  erythrene,  100  parts  by  weight  of  such 
mixture  giving  up  to  2.5  parts  of  crude  product  and 
!•) — l.H  parts  of  pure  erythrene.  Tliis  result  may 
be  due  partly  to  lowering  of  the  partial  pressures 
of  the  reacting  substances  by  the  excess  of  alcohol  ; 
it  is.  however,  possible  that  some  proportion  of  the 
excess  of  alcohol  is  converted  into  acetaldi^hyde 
and  hydrogen,  since  the  latter  is  actually  found 
among  the  gaseous  products  :  the  preliminary 
formation  of  acetal  according  to  the  equation, 
2(',11,,.<)1I  -  CIIj.CIIO  =  CjHsO.ClKC'Hj).  OCJIj 
—  HjO,  is  al.so  possible,  it  having  l)een  shown 
that  this  a<-etal  gives  good  yields  of  erythrene  under 
the  conditions  r-mploved.  As  the  reaction, 
CJIj.tiH  CHj.ClIO  =2HsO  +  C'ns:('H.CH:CTIj, 
is  accompanied  by  increase  in  the  vohnne  of  vapour, 
it  should  be  favoured  by  diminished  ])rcssure  ; 
this  is  actually  found  U>  be  the  case. — T.  JI.  1'. 

I'ijtprylfne  ;    X etc  method  of  preparing .      I.   I. 

Ostromvslenski    and     1'.     X.     Habinovitsch.      .T. 
Ru.ss.  I'hys.-Chem.  Soc,  191.").  47.  IT)!!?  -l.")(MI. 
Iv  presence  of  alumina  at  about  400'  ('.,  propyl  or 
i.sopropyl     ;dcohol     condenses    with    acetaldehyde 
with   formation  of  pipervlene.   thus, 

('llfril,),.()li  ■  ('II,.("H(J  = 

H().<ll(<li;)rif,.rH(('H,).OII  = 

211^0    ciKcll,)':  ('II. en  :  f'll,: 

no  tra/e   of   isoprene   is   formed.     This   method   is 

recommended   as   the  cheapest  and  simplest. 

— T.  11.  P. 

Oridalion  of  organic  compounds  ;   Certain  condilionH 

of hy   pemutnganale.     A.   (i.    Dorosdievski 

and  (i.  S.  I'avlov.     .1.   Huss.   I'hvs.-f!hem.  Soc., 

I'Ji.-),  47,  i:{i:i— i:j20. 
lNvt>iTi(i.ATioN.4  have  been  made  on  the  coupled 


oxidation  of  organic  compounds  by  permanganate 
and  ferrous  s;ilt  or  other  imlintcir  (cumpare  (his 
.1.,  ISM.-).  >H):!.  111;')).  Holh  uiaiinitol  and  glycerol 
are  readily  oxidised  hy  permanganate  in  ])resence 
of  a  ferrous  sjilt.  increase  of  the  proportion  of  the 
latter  being  accom)>anied  by  diminution  of  the 
induction  factor  ;  ferrii-  salt^s  appear  to  be  without 
Inlhieme  on  the  oxidation.  Similar  results  are 
olitained  with  dextrose,  la'vulosi'.  and  sucrose. 
The  induction  factor  in  thi^  case  of  Ijevvdose  is 
greater  than  with  dextrose,  and  the  ratio  increases 
with  increa.se  in  the  (piantities  of  the  twti  sugars. 
Tluis,  hvvulose  is  more  easily  oxidised  than  dextrose, 
anil  a  solution  of  the  mixed  sugars  h.-u  ing  virtually 
no  optiial  rotation  (~l)()l°)  was  found  to  be 
decidedly  dextrorotatory  (  !  0-2t5  )  after  tho 
oxidation  had  proceeded  for  some  time,  in  spite 
of  tlie  dilution  which  takes  place.  Preliminary 
hydrolysis  facilitat(?s  th(>  oxidation  of  sucrose, 
this  fact  being  probably  of  importance  in  the 
animal  organism,  in  which  such  hydrolysis  always 
o<c\u's  ;  the  oxidation  of  invert  sugar  represents  the 
sunuiiation  of  the  oxidations  of  dextrose  and 
hevulo.se.  Thus,  not  oiUy  th(!  higher  alcohols  but 
also  keto-  and  aldehydo-alcohols  are  capable 
of  oxidation  by  i)ermanganate  in  conjunction 
with  a  ferrous  salt  ;  in  gem-ral,  however,  the  intro- 
duction into  the  alcohol  molecule  of  a  new  chemical 
fiuiction  lowers  its  capacity  for  coupled  oxidation, 
and  convei'sion  of  an  alcohol  into  the  corresi>onding 
aciil  may  result  in  complete  loss  of  such  capacity. 
The  action  of  oxalic  acid  or  stannous  chloride  .as 
inductor  was  also  investigated  in  certain  cases  of 
oxidation  by  permanganate.  The  ]>resence  of 
stannous  chloride  induces  the  oxidation  of 
mannitol,  glycerol,  formic  acid,  etc,  and,  also  to 
some  ext(;nt,  that  of  acetic  and  succinic  acids, 
which  are  not  oxidised  in  presence  of  ferrous 
sulphate.  It  is  possilile  that,  with  each  organic 
compound,  there  exists  a  most  active  inductor 
for  any  given  oxidising  agent.  As  regards  the 
influence  of  manganous  sulphate,  it  is  known  that 
in  other  cases  this  salt  acts  sometiimes  a.s  a  positive 
and  sometimes  as  a  negative  catalyst.  The  Latter 
function  is  clearly  revealed  in  the  oxidation  of 
alcohols  by  permanganate  and  ferrous  sulph.atc 
this  being  either  retarded  or  completely  inhibiti-d 
Ijy  the  protc-cting  action  of  mang.ano\is  suliihate. 
This  action  appears  to  have  a  Ix-aring  on  the 
character  of  the  curves  expressing  the  coimection 
between  the  induction  factor  (as  ordinates)  and 
the  quantity  of  .acceptor  in  the  instances  mentioned 
above.  The  f.act  that  the.se  curves  tend  to  l)ecoine 
parallel  to  the  axis  of  .abscissa^  may.  indeed,  depi-nd 
largely  on  the  fact  that  .a  continually  diminishing 
amoimt  of  permanganate  is  usihI  to  oxidise  the 
acceptor  owing  to  the  protecting  influence  of  the 
manganous  sulphate,  which  .accunudates  in  the 
solution  as  the  ferrous  sulphates  is  oxidised. 
I'urther,  win-n  .stannous  chloride  is  employed  as 
inductor,  stannic  chloride  is  found  to  exert  a  pro- 
tecting influi'nce.  Thus,  in  .so  far  as  the  reaitions 
invc-stigal«d  by  tlu^  authoi's  are  concerned,  tin- 
secondary  proilucts  exert  a  protecting  ax-tion,  the 
result  being  .somewhat  similar  to  the  principle 
which  st<at«s  that  change  in  the  constitution  of  a 
system  is  accompanied  )iy  processes  resisting 
further  change.  The  protecting  .action  of  man- 
ganous salts  in.ay  expl.iiii  the-  fact  tliat  alcohols, 
sugars,  formic  acid,  an<l  many  other  compounds 
are  easily  and  i-ompletely  oxidised  by  perman- 
ganate in  an  alkaline  medium  but  do  not  undergo 
oxidation  in  ,an  acid  mediiun,  no  mang.anous 
compounds  being  formed  in  .solution  in  the  former 
case. — T.  II,  I'. 


I 


fib/rrrol    a-mimnchli irtnjit ri n  ;      Mechanism    of    the 

iiclion  iif  Iri.ioilium  /ihiis/ihali'  on .     ().  Bailly. 

Comptes    r<-iid.,   l!)].'.,   161,.t)77 — (iHO, 
Accc.iDl.NO  to  King  and  I'yman  (this  ,f.,  1014,  fUl")), 
tri.sodium  pho.sphato  roauts  directly  witli  a-mono- 


Vol. XXXV., »o.l.]     Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.       71 


clilorliydrin  in  cold  aqueous  sohition  to  form 
sodium  chloride  and  sodiiun  a-glyceropho.sphate. 
An  I'xpciiniental  study  of  tlio  mechanism  of  this 
n^action  has  sliown  tliat  it  takes  place  in  two 
phases  :  the  sulislanccs  lirst  react  to  form  sodium 
chloride,  (lisodinni  phosphate,  and  iilvcidc  alcohol, 

CII.CII.OH. 
and  then  the  two  last-named  interact  to  produce 
the     a-glycei-ophospliate.     The     latter     is     mainly 
produced    )iy   this  doulile  reaction. — E.  11.  T. 


Higher  alcohols,  water,  and  salts  ;    EquUihrUi  in  the 

systems .    G.  B.  Fi'ankforter  and  S.  Temple. 

J.    Ainer.    Chem.    Soc,    1915,    37,   21)97—2710. 
(See  also  this  J.,  1914,  711.) 

I>t%T5STIGATIox  of  the  seven  systems  :  normal 
propyl  alcohol,  sodium  carhonate,  water  ;  iso- 
propyl  alcohol,  potassiinn  carbonate,  water  ;  iso- 
propyl  alcohol,  potassium  fluoride,  water  ;  allyl 
alcohol,  potassiimi  fluoride,  water  ;  allyl  alcohol, 
poUvssium  carbonate,  water  ;  allyl  alcohol,  sodium 
carhonat*.  water  ;  and  allyl  alcohol,  sodium 
cliloride,  water,  sliowed  tliat  potassium  fluoride 
was  the  most  satisfactory  of  the  dehydrating 
agents  employed,  especially  when  the  oliject  was 
the  determination  of  the  water  content  of  the 
alcohol.  The  end-point  could  be  detemiined 
readily  with  widely  varying  composition  of  the 
solvent,  the  separation  took  place  in  two  liquid 
pha-ses  only,  and  the  salt  combined  with  a  large 
amount  of  water  to  form  its  lowest  hydrate. 
Potassium  carlionate  worked  satisfactorily  with 
all  the  alcohols  studied.  Curves  have  been  worked 
out  for  the  determination  of  the  water  content  of 
allyl  alcohol  and  of  isopropyl  alcohol  by  the 
method  described  by  Frankfort  er  and  Frary 
(this  J.,  1912.  894)  for  ethyl  and  normal  propyd 
alcohols.  The  salting-out  efficiency  of  a  salt 
appeai-s  to  be  a  function  of  its  solubility  in  the 
water  and  in  the  alcohol,  of  the  amount  of  water 
witli  which  it  combines  to  form  its  lowest  hydrate, 
and  of  the  power  of  the  alcohol  to  replace  the  water 
of  hvdration.— \\'.  1'.  S. 


All-yl  phosphates  ;   Simple  aixl  mij-cd .    W.  A. 

Dru.shel.     Amer.  J.  Sci..   1915,  40,  043—648. 

Simple  alkyl  phosphates  were  prepared  by  the 
action  of  phosphorus  oxycldoride  on  tlie  corre- 
spomling  dry  sodium  alkoxides  in  presence  of 
ether.  The  trimethyl  and  triethyl  estere  boiled 
without  decomposition  under  atmospheric  pre.ssure 
at  197"  and  215°  C,  respectively,  whdst  the  tri- 
propyl  and  tri-isobutyl  esters  can  be  distilled  in 
vacuo  luichanged,  contrary  to  statements  in  the 
literature.  They  bod  at  131°  and  152"  ('.  respec- 
tively at  15  mm.  pr&ssure.  At  ordinary  tempera- 
tures they  are  scarcely  hydrolysed  by  .V  '  1 0  hydro- 
chloric acid.  Init  barium  hydroxide  rapiilly  renioves 
one  alkyl  group,  and  from  the  resultlngdialkyl 
hydrogen  phosphate  mixed  esters  were  prepared 
by  the  silver  salt  method.  When  these  mixed 
esters  were  similarly  hydrolysed  with  barium  i 
hydroxide,  one  of  the  different  alkyl  groups  was  I 
not  removed  to  the  exclusion  of  "the  otlier,  as  I 
stat^^d  by  Lossen  and  Kohler  {Ann.  Chem.Pharm., 
1S91,  262,  209)  but  esters  of  both  types,  HRR'PO^ 
and  HRjPOj  were  present  in  the  product,  the 
first  type,  apparentlv,  from  the  analvtical  results. 
largely  in  excess.  Statements  that  "the  last  two  I 
alkyl  groups  in  the  phosphoric  esters  could  not 
be  removed  with  bariiun  hydroxide  were  ' 
shown  to  be  erroneous,  nevertheless  hvdrolvsis 
took  place  with  much  greater  diflBcultv  than  was 
the  case  with  the  first  alkvl  group  removed. 

—  (i.  F.  M. 


Tincture  of  aconite  ;     Comparison  of  the  chemical 

ami  phi/si^loi/ical  assay  methods  for  — ■ — .     C.  C. 

Haskoli  and"  H.   W.   Zirkle.     iVmer.   J.  Pharm., 

1915,  87,  .537—540. 

Fotni  .s.unples  of  tincture  of  aconite  from  various 

sources    showed    little    variation    in    composition 

when   assayed    by   the   U.S. P.   method,    hut   great 

variation    in    toxicity    when    tested    upon    gidnca 

pigs    and    cats    by    the    lethal    dose   method.      The 

U.S.  P.  method  i.s"  therefore  considered  of  no  value 

for  determining  the  phvsiological  value  of  tincture 

of  aconite.— T.  C. 

Pepsin   in   gastric   juice ;    Modification   of   Rose's 

method   for   the    determination    of .     M.    H. 

Givens.     Amer.  J.  Pharm.,  1915,  87,  541—549. 

A  SERIOUS  error  is  introduced  in  Rose's  method  of 
determining  pepsin  in  gastric  juice,  by  the  pre\'ious 
neutralisation  of  the  juice,  as  the  temporary 
alkaline  reaction  at  the  point  of  contact  of  the 
added  alkali  is  sufficient  to  inhibit  or  destroy  the 
action  of  pepsin.  The  following  modification  is 
therefore  proposed  :  1  c.c.  of  a  filtered  0-25% 
solution  of  pea  glolndin  in  10%  sodhnn  chloride 
solution,  followed  by  1  c.c.  of  a  0-6°o  hydrochloric 
acid  solution,  is  measured  into  each  of  seven  small 
test  tubes,  which  are  then  allowed  to  stand  for 
about  5  minutes  to  develop  the  maximum  tur- 
bidity. 0-9,  0-8,  0-7,  0-6,  and  0-2  c.c.  of  distilled 
water  is  then  added  to  the  first  five  tubes  respec- 
tively. 2  c.c.  of  the  gastric  jiu<e  pre\-iously 
strained  through  cheesecloth  is  diluted  to  25  c.c 
01.  0-2.  0-3.  0-5.  0-8  and  10  c.c.  of  the  diluted 
juice  is  rapidly  added  to  the  first  six  tubes  respec- 
tively, and  1  c.c.  of  the  boiled  diluted  juice  is 
added  to  the  seventh  tube.  The  measurements  in 
each  case  are  made  with  an  Ostwald  pipette 
graduated  in  0  01  c.c.  All  the  tubes  are  then 
immersed  for  15  minutes  in  a  water-bath  at  50°— 
52°  C,  and  at  the  end  of  this  period  the  tube  is 
selected  which  is  dear  and  wliich  contains  the 
least  amount  of  gastric  juice.  The  peptic  activity 
is  calculated  as  the  number  of  c.c.  of  0-25  %  globulin 
solution  digested  by  1  c.c.  of  undiluted  gastric 
juice.  If  the  free  acidity  of  the  gastric  juice  be 
high  the  latter  is  made  more  dilute,  wliilst  greater 
accuracy  is  obtained  by  increasing  the  number  of 
tubes,  although  seven  is  sufficient  for  ordinary 
purposes. — T.  C. 

Formic  acid  as  a  reagent  in  essential  oil  analysis. 
W.  H.  Simmons.     Analyst,  1915,  40,  491—494. 

The  results  obtained  by  boiling  2  vols,  of  100% 
formic  acid  with  1  vol.  of  various  essential  oils 
or  their  alcoholic  constituents  for  1  hour,  as  also 
the  corresponding  acetylation  values  are  tabulated, 
together  with  similar  "results  obtained  by  using 
less  formic  acid  anrl  also  85  "j,  formic  acid.  These 
results  show  that  terpineol  is  almost  completely 
decomposed  by  formylation,  geraniol  and  linalool 
yield  appreciable  quantities  of  esters,  and  santalol  is 
only  very  partially  decomposed,  whilst  citronellol, 
menthol,  and  the  borneol  in  rosemary  oil  may  be 
approximately  estimated  liy  formylation. — T.  ('. 

Action  of  tifanous  chloride  on  phenylhi/drazinc. 
sid)stitutcd  phenylhydrazines,  and  p-nitrophenyl- 
hydrazones.     Roldnson.     Sec  III. 

Manufacture    of    dyes,    drugs,    and    chemicals    in 
Japan.      See  IV. 

Magnesium    citrate    in  'aqueous    solution.     Swart 
and    Blomherg.     See    VII. 

Patents. 

Urea;     Manufacture    of .     J.     Y.     Johnson. 

Ijondon.  Fi'om  BadLsche  Anilin  u.  Soda  Falirik, 
Ludwigshafen,  Germanv.  Eng.  Pat.  24.042. 
Dec.  14.  1914. 

The  formation  of  urea  from  ammonium  carbamate 


73  Cl.  XX.— ORGANIC  PROnrCTS:   MEDICINAL  SITBSTANCES;    ESSENTIAL  OILS.    [J»n.lB,l«l« 


is  aoiflerated  l»y  the  ajilition  of  ono  or  moro 
ratalysts,  whith  miiy  l)c  neutral,  aciil,  basir.  or 
saliiif.  f.g..  wattT  (s»'t  frfi'  from  aninuiniuni  car- 
bonate),  ihari-ojil.  sutrar,  sriini.  tliio-iirea,  >irt'a 
itself,  oxidfs  ami  siilts  of  niclals.  particularly  liijlit 
metals  (alkalis  ami  alkalim'-i-arths),  ami  various 
acids.  eithiT  froo  or  in  the  form  of  auiinoniuni 
Skits.  £'xnmp/«-.— Aninionium  carliainate  (from 
solid  oarbon  dioxide  and  lii|uid  ammonia)  is 
mixinl  with  10°^  to  20'',>  of  neutral  ammonium 
rjirlH>nate  and  heated  in  a  elosed  ves.sel  to  l'M>° — 
HO"  ('.  I-rea  is  formed  mon^  quiekly  than  fron\ 
amiuouium  carhamate  alone,  and  more  com- 
plett'lv  than  from  ammonium  rarhonate  alone.  (See 
also  Eng,  Pat.  24.117  of  1014:  this  J.,  1915.  924.) 

— F.  Sp. 

Arseno-phosphorus  derivatives  ;  Preparation  of  - 


A.Moimeyrat .Paris.  Ener.Pat.9234,Pcb.25.1615. 

New  .irsenophosphorus  compounds  which  are  only 
slightly  toxic  and  liave  marked  spirillicidal  and 
trypanosomicidal  properties,  are  prepared  by  tl»e 
actiiin  of  phosphorus  oxychloride  on  yi-hydroxy- 
m-aminophenylarsinic  acid  in  presence  of  an 
aquiHius  solution  of  caustic  soda,  and  subsequent 
riHluction  of  the  product  by  sodium  hydrosulphit^?. 
Ejramjtlc. — 27  c.c.  of  phosphorus  oxychloride  is 
added  to  a  cooled  and  well-stirred  mixture  of  23:'. 
grms.  of  p-hydroxy-m-aminophenylarsinic  acid 
dissolved  in  300  c.c.  of  water,  90  c.c.  of  caustii- 
soda  of  36=  B.  (sp.gr.  1-332).  and  350  c.c.  of  90  °„ 
alcohol.  The  liquor  is  neutralised  with  18  c.c.  of 
caustic  soda  of  36'  B.,  poured  into  a  mixture  of 
1800  c.c.  of  water,  100  grms.  of  magnesium 
chloride,  and  500  grms.  of  sodium  hydrosulpliite. 
and  then  heated  for  four  hours  at  50°  C.  The 
precipitate  which  forms  is  filtered  off  and  dried 
in  ractw  over  sulphuric  acid.  It  is  a  yellow 
powder,  soluble  in  dilute  sodium  carbonate  and 
in  hydrochloric  .icid.  Tlie  alkaline  solutions 
reiluce  Felding's  .solution  and  Nossler's  and 
Tollens'  reagents.  Compounds  of  different  com- 
position are  obtained  by  varying  the  proportions 
of  the  original  reagents. — F.  Sp. 

o-Sutphamiddbenzoyl-p-pheneiidine  ;  Process  for  the 

production  of .     Chem.  Fabr.  vorm.  Sandoz. 

Basle,  Switzerland.     Eng.   Pat.   9511,  .Tune  29. 
1915.     Under  Int.  Conv.,  .Tuly  4,  1914. 

A  MiXTUiiE  of  p-phenetidine  with  o-benzoic  acid 
sulphimiile,  or  with  the  ethyl  or  methyl  ester  of 
o-sidphainino-benzoic  acid,  Ls  heat«d  for  some 
hours  at  120°  f.  out  of  contact  with  air  ;  it  is 
then  boiled  with  water,  treated  with  sodium  car- 
bonat<;  to  slight  alkalinity,  and  the  resulting 
crystalline  powder  filtered,  wa-shed,  and  pm'ified. 
Tlie  compound  thu.s  olitained  Ls  non-poLsonous, 
has  antipyretic  and  liypnolic  effects  on  the 
animal  organism,  and  Ls  comparatively  easily 
saponified  liy  dilute  alkalis  but  not  by  dilute 
a/!ids. — B.  V.  S. 


NUro/jenoits,  tjiolot/ically  useful  substances  from  cod- 
liver    oil  ;    Proccjis    for    ohlaininy .     C     F. 

Boehringer  und  .Soehne.  .Mannheim-Waldhof. 
Germanv.  ?:ng.  Pat.  3075.  Feb.  25.  1915. 
Under  Int.  Conv.,  Mar.  24.  1914. 
CoD-i,lVKR  oil  Is  cxtract^-d  with  ligroin  or  dilute 
a<:iflified  alcohol,  and  the  extract  separated  and 
hyilrolysed  by  dilute  acid  ;  the  hydrolysis  may 
precede  the  extraction.  The  hydrolysed  (extract 
is  purified  by  jirecipitAlion  as  pliospliotungstat<!, 
washing  with  a<:etone.  treatment  with  lejid  acetat*-, 
anil  evaporation  of  the  aqueous  solidion  in  vacuo. 
The  pro<birt  Ls  usefid  in  diseasfw  known  a-s  avit- 
jiminoses,  produced   bv  imperfect   nutrition. 

— B.  V.  S. 


Lipoid  blood-coagitUtting  »uhstance  ;  Manufacture  of 

a .     O.   Iinray,   I/Ondou.     l<>oni  Society  of 

Chemical  Imlustrv  in  Biusle.  Switzerland.  Eng. 
Pat.  11.215,  Aug."3.  1915. 
A  IIKMILY  efficient  blood-coagulant  is  obtained  by 
evaporating  at  a  low  temperature  most  of  the 
alcohol  from  an  alcoholic  l)lood  extract,  ailding 
water  to  the  residue,  extracting  tlie  result hig 
?mulsion  with  a  chlorinated  bydroiarbon.,  pre- 
•■ipitating  with  acetone,  extraiting  the  precipitate 
with  ether,  and  evaporating  the  ethereal  extract 
1(1  vacuo.  Example. — 40  litres  of  "  magnesiuin 
blood  "  or  "  oxalate  blood  "  and  120  litres  of 
alcohol  are  boiled  and  stirred  for  5  hours  under  n 
reflux  condenser.  The  alcoholic  extrai-t  is  filtered 
at  70'  C.,  th<'  insoluble  resiiliie  lioiled  again  with 
40  litri's  of  ali-obol  for  5  hours,  the  mixture  filtered 
at  70'  ('.,  and  the  residue  pressetl.  Most  of  the 
alcohol  is  distilled  olT  from  the  combined  filtratis 
under  high  vacuum,  10  litre-s  of  water  is  adiled, 
ami  the  distillation  continued  until  16 — 20  litres 
of  emulsion  remains.  This  is  extracted  for  10 
iuinut«s  with  5  litres  of  chloroform  and  again  with 
3  litres  of  chloroform.  Acetone  Ls  added  to  the 
combined  extract,  and  the  precipitate  obtained  is 
separated,  washed  with  acetone,  and  extracted 
with  ether.  The  ether  extract  is  evaporated  to 
dryness  in  vacuo.  The  product  is  a  clear  brown 
to  \-ellowish-«hit*i  lipoid  substance,  which  keeps 
well  and  Ls  a  more  active  blood-coagulant  than 
any  substance  hitherto  known.  It  contaiiLs 
carbon,  hydrogen.  phosphoriLs.  and  traces  of  iron. 
It  is  \ery  soluble  in  benzene  and  carbon  letra- 
ddoride,  soluble  in  chloroform,  ether,  toluene,  anil 
carbon  bbsulphide,  partly  soluble  in  alcohol  with 
a  yellow  colour,  and  insoluble  in  acetone. — F,  Sp. 

Papaverine  and   its  derivatives  ;    Process  for  pre- 

paration    of   condensation    products    of with 

aldehydes  or  subslances  capable  of  producinij 
aldehydes.  Soc.  pour  I'lnii.  Chim.  k  Bale.  Fr. 
Pat.  475,054,  Julv  25,  1914,  TTnder  Int. 
Com-.,  Aug.  6,  1913. 

DiHYDROPAPAVEKiNE  and  tetrahydropapaverinc 
condense  with  aldehydes,  \\ith  tlie  formation  of 
tetra-cyclic  bases  similar  in  constitution  to  some 
of  the  natural  alkaloids.  Tlie  substitution  pro- 
ducts of  the  hy-dropapaverines  as  well  as  the 
phenolic  bases  formed  )jy  saponification  of  one  or 
more  methoxy  groups,  behave  smiilarly.  In  most 
ease-s  it  is  preferable  to  use  the  acetal  instead  of 
the  aldehyde  and  saponify  it  by  a  weak  mineral 
acid.  Details  are  given  of  the  preparation  of 
methylene-  and  ethylidene-tetrahydropapavcrino. 
and  of  the  hydrochloride  of  the  amino-etliylldene- 
tetrahydro-compound. — B.  \'.  S. 

Acetylene  ;  Process  for  accelerating  and  assisting  the 

fixation    of in   chemical    reactions   reqiiirinti 

the  presence  of  a  catalyst.  G.  Boiteau.  1"V. 
Pat.  475,8.53,  .Mar.  20,  1914. 

If  the  catalyst  is  formed  in  the  presence  of  the 
substance  which  is  to  combine  with  acetylene,  the 
reaction  takes  place  more  quickly,  more  com- 
pletely, and  with  less  tendency  to  form  tarry 
matt<!rs.  For  example,  in  the  formation  of 
etbylidene  diacetate  from  acetic  acid  and  acetylene 
the  catalyst,  mercury  sulphate,  instead  of  beint; 
added  as  such,  is  formed  by  first  dissolving  the 
oxide  in  the  acetic  acid  and  then  adding  the 
neces.sary  quantity  of  sulphuric  acid. — B.  V.  S. 

Ethyl  acetate  ;  Preparation  of from  acetaldehydr. 

Consortium  fiir  Elektrochem.  Ind.  Ger.  Pat. 
28«.812,Jan.:il.l914.AdditiontoOer.Pat.277,lll. 

In  the  preparation  of  ethyl  acetate  from  acetahle- 
hyde  by  the  action  of  ajuniinium  alkyl  oxide  In 
presence  of  a  halogen  compound,  preferably 
aluminium  chloride  (see  Eng.  Pat.  26,825  of  1913  ; 
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this  J.,  1914,  66(>),  Uio  alimiiuiuni  chloride  is  added 
during  ihv  \tvv]y,iv<ilion  of  the  alkyl  oxide  ffoiii 
aluiuiiiimu  and  al<x)hol,  aiul  tlic  rosullin^  lialogcn- 
contaiiiiuf;  aluiuiiiiuiii  alkyl  oxide  is  useil  in  tlie 
form  of  a  solid  ion  in  etliyl  acetate. — A.  S. 

Fonmthichijdi-  frimt  nn-lluniv  ;  Prcjj(iralii»i  of . 

Vcri'iu  f.  (iiciii.  lud.  in  Mainz.  l>>ankfort,  Ger- 
many.    Gcr.  I'at.  2!?tt,7Sl,  Aug.  10,  1913. 

A  HIXTURE  of  methane  with  a  large  excess  of  air 
or  oxygon  Ls  hcatc<l  to  1,50  — 220  C.  in  presence 
of  a  metal  or  a  metal  couple.  For  example,  a 
mixture  of  '.i  parts  of  methane  and  100  parts  of 
moist  air  is  passed  over  copper  or  silver,  or  both, 
at  150' — 200  '  ('.  A  portion  of  the  methane  is 
converted  into  formaldehyde  ;  this  Ls  removed  l>y 
treating  the  gixseous  mixture  with,  water,  and  the 
residual  gas,  after  addition  of  a  further  quantity  of 
oxygen  to  make  up  for  that  consumed,  Ls  again 
passeil  over  the  heated  metal. — A.  8. 

yUraled  aminobciizolarsinic  acid  ;  AH  of  preptiriii;/ 

.     L.  Ach,   Mannheim,  and  A.   Rotlimann 

and  H.  Hatzig.  Heidelberg.  Assignors  to  Farliw. 
vorni.  Meister.  Ijucius.  und  Briining.  Hoechst, 
Germauv.  U.S.  I'at.  l.llW.-tOti.  Dec.  7.  1915. 
Date  of  appl.,  Dec.  30.  1913. 

See  Eng.  Pat.  29,546  of  1913  ;  this  J.,  1914,   800. 

Cod-liver  oil  ;  Art  of  prepuriny  iiiirogenous  products 

from .     C.   Fiink,   New   York,   Assignor  to 

C.  F.  Boehringer  vind  Soline.  Mannheim-W'aldhof , 
Germany.  U.S.  Pat.  1,102,907,  Dec.  7,  1915. 
Date  of  appl.,  Apr.  8,  1915. 

See  Eng.  Pat.  3075  of  1915  ;  preceding. 

Hydrogcnation  of  unsaluralcd  substances.  K.  Les- 
siug.  London.  U.S.  Pat.  1,162,623,  Nov.  30. 
1915.     Dat«  of  appl.,  July  31,  1913. 

See  Eng.  Pat.  18,998  of  1912  ;  this  J.,  1913,  917. 


Silver  ylycocholate  ;  Compound  of  - 


readily  soluble 


in  water.  K.  Kautsch,  Assignor  to  Parhw.  vorm. 
Meister,  Lucius,  u.  Briining,  Hochst,  Germany. 
U.S.  Pat.  1,101,806,  Nov.  30,  1915.  Date  of 
appl.,  Jan.  29,  1915. 

See  Ger.  Pat.  284,998  of  1914  ;  this  J.,  1915,  1166. 

Viilis'uuj  the  halogen  hydracids,  previously  crystal- 
lised by  cooling,  as  source  of  iodine,  chlorine, 
bromine,  or  fluorine,  for  the  production  of  various 
organic  arid  inorganic  substances.  Fr.  Pat. 
475,998.     See  VII. 

Electrical  process  for  the  ageing  of  ivines,  beers,  and 
spirits,  [and  rectification  of  perfumes].  Addition 
to  Ft.  Pat.  459,141.     See  XVIII. 


XXI.-^PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Petroleum   asphalt;    Sensitiveness  of to   light. 

P.  Gmlrich.     Chem.-Zeit.,  1915,  39,  832. 

Residues  from  the  distillation  of  crude  Galician 
petroleum  were  dissolved  in  benzol,  and  the  ( 
solutions  (S^o)  filtered  from  the  carbon  and  poured 
over  zinc  plates,  whicli,  after  evaporation  of  the 
I  solvent,  were  covered  with  a  glass  negative  and 
exposed  to  Uglit.  It  was  found  that  certain 
residues,  both  brown  and  black,  were  sensitive 
to  light,  and  when  developed  in  Neustadt  oil  of 
turpentine  gave  distinct  though  not  very  perma- 
nent images.  This  sensitiveness  to  light  was  not 
found  with  pitches  containing  paraffin  wax. 
Tluvse  could  be  exposed  to  light  for  several  hovu's 
witihout  being  altered.  Soft  and  semi-solid 
residues  also  gave  no  image  after  exposure  to  light. 
By  toeatment  with  sulphur  chloride,  up  to  12% 


of  sulphur  could  be  introduced  into  the  residues, 
but  tlu^  productss.  uidike  natural  asphalt.s  eru'ii'hed 
with  sulphur,  had  completely  lost  their  sensitive- 
ness to  light  by  the  treatment.  (See  also  tliLs  J., 
1915,  1273.)— C.  A.  M. 

Patents. 

Photognipliic  processes,  including  u  process  of  pro- 
ducing kinematogrdphic  phologrnphs  in  colour. 
O.  K.  MUls,  London.  From  Kineniacolor  Co. 
of  America,  New  York,  U.S.A.  Eng.  Pat.  3606, 
Mar.  8,  1915. 

Two  negatives  arc  taken,  through  a  rcnl  and  a  green 
screen  respectively  ;  in  a  cinaniatograph  film 
the  screens  are  used  alternatch'.  A  positive 
taken  from  tlie  "  red  "  negative  Is  toned  in  the 
usual  «ay  with  an  acid  solution  of  ferric  chloritle 
and  potassium  ferricyanide  ;  a  positive  image 
of  the  "  green"  negative  is  then  super-imi)Osed  in 
register,  toned  with  a  vanadium  toning  bath 
(vanadium  chloride,  potassium  ferricyanide,  and 
oxalic  acid,  0-2  "i,  of  each)  to  a  light  yellow  tone 
and  then  stamed  with  a  basic  dye  such  as 
Rhodamine,  Azine  Red,  Acridine  Red,  or  Safranine, 
tlie  image  acting  as  mordant.  The  residting 
colour  is  complementary  to  the  blue-green  colour 
of  the  ferrocyanide.  The  second  positive  may  be 
printed  on  the  same  sensitive  film  as  the  first  one 
if  the  developer  is  destroyed  and  the  toning  and 
washing  operations  carried  out  in  darkness  without 
fixation  ;  or  the  film,  after  fixing,  etc.,  may  be 
recoatetl  for  the  second  image.  The  blue-green 
tone  of  the  first  image  is  destroyed  in  the  subse- 
quent development  but  is  restored  in  the  vanad- 
ium-ferrii-yanide  bath. — B.  V.  S. 

Screen  films  of  adjacent  polychrome  elements  for 
colour  )iholograp)iy,  and  their  method  of  manu- 
facture. L.  Dufav.  SecontI  Addition,  dated 
Mar.  20.  1914,  to  Fr.  Pat.  442,881,  June  30,  1911 
(this  J.,  1912,  1008  ;   see  also  this  J.,  1913,  451). 

t)NE  side  of  the  transparent  film  is  marked  in  any 
desired  pattern  in  relief.  The  hollows  are  filled 
in  with  a  material  of  the  colour  of  one  of  the 
elements  of  the  screen  and  impermeable  to  the 
solvents  to  be  used  subsequently.  The  rest  of  the 
film  is  coloured  with  an  alcoholic  solution  of  the 
second  colour  element.  A  part  of  the  surface  is 
now  protected  with  a  coating  of  greasy  matter 
in  any  desired  design,  and  the  film  treated  with 
an  alcoholic  solution  of  a  third  colour.  The 
greasy  matter  is  cleaned  oft'  and  the  whole  film 
coated  with  protective  varnish  before  applying 
the  sensitive  emulsion. — B.  V.  S. 

Plastic  nuitcrials  [cinematograph  films] ;  Non- 
inflammable  .      Comp.    G6n.    des   EtabUsse- 

mentsPatheFreres.Fr.Pat.475,351,Feb.ll,1914. 

Cinematograph  films  of  cellulose  acetate  are  made 
impermeable  to  water  and  atmospheric  influences 
by  adding  to  the  solution  from  wliich  tliey  are  made 
polymers  of  isoprene,  or  homologous  or  analogous 
substances  of  high  boiling  point,  which  are  formed 
at  a  certain  stage  in  the  manufacture  of  synthetic 
rubber,  and  which  are  soluble  in  acetone  or  methyl 
acetate.  Polymerisation  of  the  hydrocarbons 
appears  to  continue  after  the  film  is  made,  and  may 
lie  assisted  by  known  methods.  Other  materials 
may  be  incorporated  with  the  liydrocarbons  in 
order  to  produce  the  desu-ed  plasticity,  and  the 
process  may  be  applied  to  the  manufacture  of 
celluloid  substitutes  with  a  basis  of  nitrocellulose, 
cellulose  formate,  acetate,  butyi-ate,  benzoate.  etc. 

— F.  Sp. 

Phol'ii/rai>hic  prinl^s  in  colours  :    Process  for  obtain- 
ing. Ci.  Schweitzer.  Fr.  Pat.  476,213,  Apr.  9,1914. 
The  process  depends  on  the  use  of  dyes  wliich  are 
destroyed  by  oxidising  agents,  which  in  their  turn 
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may  ^^e  <lestrt>yo<l  oither  by  photo-ohcmioal  action 
or  liy  tlio  arlimi  of  tlio  iiio'tallic  deposit  of  a  silver 
or  other  similar  print.  Several  examples  are 
jriveix  of  the  applieation  of  the  process.  (1 )  \  lilin 
it>ate<l  with  a  layer  of  a  lipht -sensitive  oxitlisiui; 
afr>  lit  siieli  as  maujraiiese  lactate  or  oxalate,  is 
expos»'il  \in<ler  a  ni'irative  anil  then  placed  in  a 
suitable  dye-solution  ;  the  lilni  is  coloured  only 
ill  those  jMirts  where  the  oxidiscr  has  l>oen 
destroyetl  l«y  the  action  of  the  light.  (2)  A 
iiejiative.  after  conversion  of  tlie  silver  imajje  to 
chixmate  an<l  thorough  washiiifr.  is  dyed  and  then 
treate<i  with  a  weak  mineral  acid  ;  the  rej;euerated 
chromic  acid  desti-oys  the  dye  and  a  coloured 
p<<sitive  rv'sults.  (3)  A  coloured  tllin  sensitise<l 
with  iMitassium  teriixyanide  or  potassium 
liicliromate  is  exposed  under  a  ne{iati\e  and  then 
subjected  in  the  former  case  to  rlilute  gaseous 
ammonia,  in  the  latter  case  to  dilute  gaseous 
liydnn-hloric  acid  ;  or  after  sensitising  with 
manganese  bichromate,  exposing  under  a  positive, 
ami  thorough  washing,  the  film  is  treated  with  1% 
liydrochloric  or  sulphuric  aiid.  (1)  A  coloured 
silv»'r  positive  is  treated  with  an  acid  solution  of 
potassiiun  bichromate  or  permanganate ;  the 
silver  is  attacked  in  preference  to  the  dye  and  a 
coloured  positivi'  results  by  stopping  the  action 
when  the  silver  image  has  been  dissolved.  Car- 
mine. Orchil.  Bordeaux  Re<i.  I'oirrier  Orange, 
Tartrazine,  .Safranine,  Curcumin,  Quercetin.  Anil- 
ine (ireen.  China  Green,  Methylene  Blue, 
Indigo  Carmine,  Indigo,  Methyl  Violet,  and 
Gentian  Violet  are  mentioned  as  suitable  dyes. 
The  method  can  be  adapted  for  tricolour  prints. 

— B.  V.  S. 

Screen  for  colour  phohnjraiihy  a}id  ycitcral  phoio- 
rrraphic  purposes.  J.  Bheinberg,  London.  U.S. 
Pat.  1,1G1.731,  Nov.  23,  1915.  Date  of  appl.. 
Mar.  16,  1915. 

See  Eng.  Pat.  9929  of  1914  ;  this  J..   1915,  637. 


XXII.     EXPLOSIVES  ;  MATCHES. 

Seventh  report  of  Explosions  in  Coal  Mines  Com- 
miUec.  Effects  of  inhaling  fhtsls  appUcahle  for 
atone-dvsling  in  coal  mines.  Ilaldane.  .SVr  XIXb. 

Paten  T.S. 

Smokclem  powder  ;   Process  for  transformation  of 

collodion    into .     J.      Delpech.      ¥v.      Pat. 

475,299,  Feb.  4,   1914. 

Collodion,  formed  by  dissolving  higlily  nitrated 
cellulose  in  an  excess  of  solvent,  Ls  led  into  troughs 
arranged  one  above  another  in  closed  vessels,  and 
the  solvent  is  slowly  distilled  off.  The  distillation 
may  be  a<-celerated  by  passing  through  tlie 
apparatus  a  current  of  gas,  preferal)ly  free  fi'oni 
oxygen  to  avoid  the  ff)rTnation  of  explosive  mix- 
tures. The  gas  is  passed  tlii-')ugh  condi-nseis  to 
recover  the  S'llvent,  and  led  back  to  the  di.stillatifin 
apparatus.  The  sheets  of  collodion  finally  ob- 
tained, whicli  should  contain  20%  to  40%  of 
S'llvent,  ATv  cut  roughly  to  the  requin  d  shape  and 
compressed  in  suitable  moulds. — F.  Sp. 

Process  of  "  colloidint/  "  co rhoh  ijdratc  esters  [pyroxy- 
lin].    U..S.    Pat.    i,101,0i;:i.'    See   V. 


XXIU.— ANALYSIS. 

hissofiation  constants  of  i'v<//.  Imxi a  :  Jjitirmiiialiou 

of  the anrl  their  tilralion  In/  flic  nin'luclivili/ 

method.     C.  de  Hohden.     J.  Cimu.  I'hvs.,  191."), 
13,  :J(i  1-301. 

A    SKvr   method   of   determijung   the   dis.soiiat ion 
coDiitants  of  weak  bases  by  means  of  the  hydrolysis 


of  their  salts  is  ba,sed  upon  conductivity  measure- 
ments of  dilute  a(jueous  solutions  of  tlie  base  to 
whii-h  gradually  imreasing  ((Viantilies  of  acid  are 
ailded.  A  conduit ivity  ciwve  is  tlivis  obtained  in 
which  the  sharp  change  in  direction,  exhibited  in 
the  case  of  a  luui-hyili'olisi'd  salt,  is  snioo1bc<l  out 
into  a  curved  line  in  Ibc  ncighbuuiliooil  of  the 
ueutralis;ition  point.  From  this  cuivi'.  by  drawing 
a  tangent  at  the  point  of  origin,  the  asymptot*-,  and 
a  line  parallel  to  this  through  the  axis,  the  ratio 


Kb 


is  deduced  from  the  lengths  of  the  portions  of 


the  ordinafes  intercepted  by  tliese  lines.  (K-- 
dissociation  <i>nstant  of  water  multiplied  by  its 
mole<-ular  concentration,  and  Kl,  dissociation 
constant  of  the  base.)  Wlieie  the  degree-  of 
hydrolysis  exceeds  10%  certain  corrections  have 
to  be  applied,  which  are  discussed  at  considerable 
length  in  the  paper. — G.  F.  M. 

Action  of  titaiwus  chloride  on  pheni/lht/drazine, 
snbslituted  phenylhydrazines.  and  p-nitrophenyl- 
hydrazones.     Robinson,     See  III, 

Separation  of  hydroyen  and  methane.  Catalysis 
of  oxy-hydroqen  mixtures.  Aclindioti  of  chloride 
solutions  bi/  osmium.  Hofmann  and  Schneider, 
Sec  VII. 

Preparation   of   invertase   for   the   dclcnninalion   of 
sucrose.     Davis.     See  XVII, 

Simple   method    of   determining   sngar    in    bagasse. 
Van  liixhoorn,     See  XVII. 

[Determination  of  fat  in]  feeds  and  feeding  stuffs. 
Jones,     See  XIXa. 

Determination  of  lead  iji  phosphate  and  alum  baking 
powders.     Seeker   and    Claj'ton.     i9cc    XIX.v, 

Determination  of  glycerol  in  meat  juices  and  extracts. 
Cook.     See  XIXa. 

Chiiniii:i  brnuf/ht  about  in  the  chemical  composition  of 
IKitiihlr  trafrrs  by  treatment  rrith  hypochlorite  : 
detection  of  such  treatment,  (iiiillaumin  and 
Vionne.     Sec  XIXb. 

Equilibria  in  the  systems,  higher ahohols,  water,  sails. 
Frankforter  and  Temple.     .S'ce  XX. 

Comparison  of  the  results  secured  hy  the  use  of 
chemical  and  physiological  assay  methods  lor 
tincture  of  aconite.   Haskell  and  Zirkle.   Sec  XX. 

Analysis  'of  medicated  drinks.  [Determiiudion 
of  salicylic  arid,  benzoic  acid,  saccharin,  e<c.l 
St.  John.     ,Scc  XX. 

Formic  acid  as  a  reagent  in  essential  oil  analysis. 
.Simmons.     See  XX. 

Mudificalion  of  Hosc^s  method  for  the  dclcnninuliua 
of  pepsin  in  gastric  juice.     Givens.     Sec  XX. 


Trade  Report. 

I'rohibitcd  exports. 

By  vji-tue  of  an  Order  in  Council  dalcil  Di'c.  lillth. 
1!H."),  the  exportation  of  liainatilc  i)ig  iron  and  of 
iron  anil  steel  smelting  s<Tap  is  )iioliibited  to  all 
de-.!  iruitions,  and  the  exporfatiiui  of  sodium 
biclu-omate  and  of  coli-hicum  anil  its  ])reparations 
is  i)ioliibit<-d  to  all  destinations  abroad  other  than 
British   Possessions  and  Protectorates. 

France  :    Prohibited  exports. 

A  FliKiNcii  Presidential  Decree,  dated  the  7tli 
December,  prohibits,  as  from  tljc  14lh  December, 
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the   exportation  and  re-exportatiou   (after   ware- 
iiousing,    transit,    transhipment,    and    under    the 
•■temporary  admLs.sion  "  regime)  from  Fi-ance  of 
the    article.'*    enumerated    in    tlie    sul)joined    list. 
In  some  cases  the  new  prohibitions  embrace  general 
categories  of  articles,  some  of  the  gooils  lielonging 
to  which  were  ahcady  on  th(^  "  proliibitod  "  list 
{e.q.,  the  headings  for"  \egetttble  alkaloids  "  and 
•'Resins").     In  virtue  of  a  Decree  of  the  French 
Minister  of   Finance,   dated  the   10th   December, 
those  goods  marketl  with  an  asterisk  in  the  sub- 
joined list,  covered  by  the  prohibition  established 
by  the  above-mentioned  Presidential  Decree,  may 
be  exported  or  re-exported  from  France,  \\ithout 
special    authorisation,    when    consigned    to    the 
United  Kingdom,  the  British  Dominions,  Colonies, 
and  Protectorates,   Belgium,  Japan,  Montenegro, 
Russia,      Serbia,      or      Ajnei'ican      countries  : — 
•Accumulators  and  accumiUator  plates.     *Acetyl- 
cellulose.     Acetate    or    p>Tolignite    of    lime,    and 
medicinal     acetates.     *Other    acetates.     *Hydro- 
bromic    acid.        'Stearic    acid.       'Tartaric    acid. 
Potassium     tartrate.       *  Other    alkali    tartrates. 
•Aconite  (preparations  and  alkaloids).    Vegetable 
alkaloids-^Those    specified     in     the     Decrees     of 
2Ist  December,    1914,  and    4th    February.    1915. 
•Other.    Aluminium,  pure  or  alloyed,  in  all  forms 
and    oxides — *Manutactures    of    aluminium    and 
oxides.      Other.       *Alums.      *Antifriction   metal. 
•Belladonna  and  its  preparations  and  alkaloids. 
•Bichromate  of  soda.    *Cantharides  and  prepara- 
tions thereof.    'Rubber,  nianufactures  of.  Rubber, 
vulcanised  sheets  of.     *Carob  beans.     *Cellulose. 
•Ceresine.       *TaUow    candles.       Chloramide    and 
preparations    with    a    chloral    basis.        Chlorine, 
liquefied.   'Chlorides  of  tin,  of  magnesium,  of  zinc. 
•Chromium  in  all  forms.     'Cement.    *Cobalt  in  aU 
forms.       'Coca    and    its    preparations.     'Copper, 
ptire  or  alloyed,   in  all   forms.      Cyanides,   ferri- 
cyanides,  and  ferrocyanides  of  potassium  and  of 
sodium.     'Electrodes,  electric  batteries  and  their 
elements.      'Manur&s,   chemical.      'Ergot  of  rye. 
•Tin,   pm-e   or  alloyed,   in  aU   forms.      'Eucaine 
(hydrochlor. ).     Gases,  asphyxiating — products  for 
the  manufacture  of.   'Gentian  and  its  preparations. 
Gums    of    all    kinds — Giun-lac.       'Other.       Tar, 
vegetable,  and  vegetable  tar  oil — 'Wood  tar  and 
wood  tar  oU.    Other.     'Indigo,  natural.     'Ipeca- 
cuanha root.      'Henbane  and  its   preparations. 
•Manganese  (metal)  in  all  forms.    'Residue  (marc) 
of  olives.     Lubricating  materials — With  basis  of 
mineral  oU.      'Other.      'Slow  matches.     ^ledica- 
ments — Those   specifically    prohiliited    to    be    ex- 
ported.      'Others.        'ilercury    (compounds    and 
preparations  of).     Molybdenuiiu   (metal  and  ore). 
•Molybdenum  (salts  of).     'Mica,  worked.     *Novo- 
eaine.    'Nickel,  pure  or  alloyed,  in  all  forms.    *Nux 
vomica  and  its  alkaloids  or  preparations.    'Articles 
for  dressing  wounds.      'Paraldehyde.      'Peptone. 
Peroxides,   metallic — Sodium   peroxide.       'Other. 
Platinum  (metal,  ore,  and  salts).  Chemical  products 
for   pharmacevitical   use — Those   specifically   pro- 
hibited  to    be   exported.       'Other.       'Protargol. 
Resins — Pine  and  fir  resins.     'Other.     'Saccharin 
and       products       related        thereto.        'Sodium 
salicylate.      Methyl   salicylate.       'Salvarsan   and 
neo-salvarsan     (hydrochlorate     of    dioxydiamino- 
arsenobenzol).      'Santonin  and  its   preparations. 
•Soap.       'Salts    of   copper,    chromium,    tin,    and 
mercury.   *Seleniiun.   'Serums.   'Silicon.   'Sodium 
hyposulphite.     'Sulphate  of  soda.     'Sulphate  of 
zinc.      TTartar.      Dyes    derived     from     coal     tar. 
•Thj-mol  and  its  preparations.     Titanium  (metal 
and  ore).       Titanimn  (salts).      'Peat.     'Trional. 
Oilcakes  and  other  products  used  for  cattle  feeding. 
Tungsten  ore  (wolfram).     'Tungsten  (metal)  in  aU 
forms.      'Urea  and  its  compounds.      'Urotropin 
(bexamethylenetetramine)    and    its    preparations. 
•Vaccines.  Vanadium  (metal  and  ore).   'Vanadium 
salts.        'Veronal     (diethvlbarbitirric    acid)    and 


veronal  sodium.  Zinc  (metal,  pure  or  alloyed) 
in  all  forms — 'Zinc,  manufacUires  of.    Other. 

Switzerland  :  Prohibited  exports. 
A  Decree  of  the  S«-iss  Federal  Council,  dated  the 
11th  December,  prohibits  the  exportation  of  the 
following  articles  from  Switzerland,  as  from  the 
same  date  : — Chrome  oxide  and  hydrated  chrome 
oxide,  even  in  acpieous  paste  ;  residues  of  chrome 
from  the  manufacture  of  chemical  products  ; 
colouring  materials  and  colours  ground  in  oil  or 
merely  mixed  with  oU  :  hydrosulphite,  liydro- 
sidphite-formaldehyde  of  soda ;  paper-making 
materials,  fibrous  (wood-pulp,  wood  sawdust, 
cellulose,  etc.)  ;  paper  for  printing  newspapers 
(containing  wood)  of  only  one  colour,  weighing 
from  45  to  55  grammes  per  scjuare  metre  ;  packing 
papers  of  all  kinds,  including  pasteboards  weighing 
up  to  400  grammes  inclvisive  per  square  metre, 
corrugated  paper,  tarred  paper,  •'  patent  packing," 
etc.  ;  pasteboard,  grey  ;  straw  and  wood  paste- 
board, leather-board,  etc.  ;  roofing  cardboard 
(asphalted  or  bituminous  cardboard)  ;  silver 
nitrate  (lunar  caustic),  fused  in  bars,  in  crystals, 
or  put  up  in  the  shape  of  pencils. 

Contraband  of  war.  Declaration  by  Austria-Hungary. 
The  "  London  Gazette  "  of  21st  December  notifies 
that  lists  of  absolute  and  conditional  contraband 
of  war  were  communicated  by  the  Austro- 
Hungarian  Government  to  the  United  States 
Embassy  in  Vienna  on  the  1^2th  November.  The 
lists  contained  the  following  : — 

Absolute  contraband. — Gunpowder  and  explosives 
of  aU  kinds.  Ingredients  of  explosives,  viz., 
nitric  acid,  sulphuric  acid,  glycerin,  acetone, 
calcium  acetate,  sulphur,  potassium  nitrate,  the 
fractions  of  the  distillation  products  of  coal 
tar  between  benzol  and  cresol  inclusive,  methyl- 
aniline,  ammonium  perchlorate,  sodium  perehlorate, 
sodium  clilorate.  barium  chlorate,  ammonium 
nitrate,  cyanamide,  potassium  chlorate,  calcium 
nitrate,  mercm-y  ;  toluol  and  the  compounds  of 
toluol  extracted  "from  tar,  petroleum,  or  in  any  other 
manner.  Ammonia  and  its  simple  and  compound 
salts  ;  liquid  ammonia,  carbamide,  aniline  and 
its  compounds.  Ferro  alloys,  including  ferro- 
tungsten,  ferro-molybdenum,  ferro-manganese, 
ferro-vanadium,  ferro-chrome.  The  following 
metals  :  tungsten,  molybdenum,  vanadium,  nickel, 
selenium,  cobalt,  haematite  pig-iron,  manganese. 
The  following  ores  :  wolframite,  scheelite,  molyb- 
denite, nickel  ore,  chrome  ore,  hajmatite  iron  ore, 
manganese  ore,  zinc  ore,  lead  ore,  bauxite,  cryolite. 
Aluminium,  alumina  and  salts  of  aluminium. 
Antimony,  together  with  its  sidphides  and  oxides. 
Copper,  unwrought  and  part  wrought,  copper 
wire.  Lead,  pig.  sheet,  or  pipe.  Iron  pyrites.  Tin, 
chloride  of  tin,  tin  ore.  Copper  iodide.  Rubber  of 
aU  kinds  and  goods  made  of  rubber.  Resinous 
products,  camphor,  and  turpentine,  ilineral  oils, 
raw  and  refined,  and  other  fuel  used  for  engiaes. 
Castor  oU.  Paraffin  wax.  Lubricants.  Coal  and 
coke. 

Conditional  contraband. — Foodstuffs.  Forage 
and  feeding  stuffs  for  animals  of  aU  kinds.  Gold 
and  silver,  in  coin  or  bidlion ;  paper  money. 
Fuel,  other  than  coal,  coke,  and  mineral  oUs. 
Linseed  oil.  Tanning  material  of  aU  kinds,  including 
the  extracts  used  in  tanning. 


Books  Received. 

Historical  Introduction  to  Chemistry,  By 
T.  M.  LowBY,  F.R.S.  Macnullan  and  Co.,  Ltd., 
London,  xv. +581  pages.  7Jx5  in.  Price 
8s.  6d. 

Of  the  making  of  books,  which  are,  in  some  mea- 
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surt'.  historiial  intrudiutioiis  to  ihemistry,  there 
would  seem  to  l>e  no  end.  The  chemical  treatises 
and  manuals  published  in  the  tiiTit  half  of  the 
nineteenth  century  aiv  rich  in  historical  notes,  and 
the  student  of  tt>-day  is  indebted  to  the  writers  of 
that  time  for  much  valuaMe  historical  information. 
Of  late  years  chemical  history  is  less  popular 
than  formerly.  Few  chemists,  particidarly  in- 
dustrial chemists,  have  leisure  to  spend  in  his- 
torical study,  and  they  are  apt  to  conlin<>  tlicm- 
selves  to  established  facts  and  modern  theories. 
Possibly  the  study  of  history  might  help  them — 
even  with  modern  pivblenis — but  its  advantages 
are  not  c>bvious.  and  life  is  short. 

Dr.  Lowry's  very  carefully  arranged  "  Historical 
Introduction  to  rhemistry  "  should  appeal  to  the 
busy  chemist  of  to-day  ^^•ho  feels  at  all  interested 
in  the  story  of  his  science.     The   book  does  not 
pretend  to  be  a  formal  liistory.  neither  does  it  aim 
at     giving     biographical    details    concerning    the 
chemists  of  other  days.     The  classification  is  of 
subjects    rather    than     authors ;      for      example 
Ihapter  I.  deals  with  "  Raw  materials  and  primi- 
tive   manufactures"  and  Chapter  11.  with    •  The 
acids."  while  other  chapters  have  such  lioadings 
as  "  The  study  of  gases."  "  Tlie  decomposition  of 
the  alkalies,""  "  Molecular  architecture."   etc.     A 
valuatile  feature  in  the  book  is  the  reproduction  of 
illustrations  of  apparatus  used  by  some  of  the  early 
workers,  and  no  less  valuable  are  the  details  of 
classical   experiments.     As  a   prominent   example 
we  may  refer  to  pp.  390-1,  on  which  reference  is 
made  to  the  met  nod  of  analysis  of  organic  sub- 
stances, worked  out  liy  Gay-Lussac  and  Thenard 
in   1«10.     -Ui  illustration  of  the  apparatus  used 
is   given   in   Fig.    49    (p.    391),    with   an  enlarged 
section  of  the  ice-cup  for  keeping  cool  tlie  metal 
connection,  and  the  process  is  thus  described  : — 
'•  The  substance  was  mixed  with  a  known  weight 
of  potassium  chlorate,  made  into  pellets  and  burnt 
by  dropping  into  a  hot  tube  (Fig.  49).     Tlie  gases 
pi-oiluced  by  bunung  the  pellets  (oxygen,  carbonic 
anhydride,  and  nitrogen,  if  present),  were  collected 
and  analysed.     From  the  volume  of  carbonic  an- 
hyiUide  the  weight  of  carbon  in  the  substance  could 
be  calculated  ;  a  similar  calculation  gave  the  weight 
of    nitrogen.     Blank    experiments    showed    what 
volume   of   oxygen   was   set   free   by   igruting   the 
chlorate  alone.      In  several  cases  the  deficiency  of 
oxygen  was  exactly  equal  to  that  due  to  the  forma- 
tion of  carbonic  anhydride  ;  any  part  of  the  weight 
of  the  substance  not  accounted  for  after  adding 
together  the  carbon  aud  nitrogen,  together  with 
other  easily  recognised  elements,  such  as  cliloriue, 
phosphorus  and  the  metals,  was  regarded  as  water. 
A  greater  or  less  deficiency  of  oxygen  indicated 
the  presence  of  an  excess  of  hyclroycn  or  oxygen. 
above  the  proportions  recjuired  to  produce  water." 
Such   was   the  early   method   of   Uay-Lussac   and 
Thenard  ;    and  there  are  many  chemists  to-day 
who  havi-  scarcely  heard  of  it.     Eighty  years  ago, 
however,  a  manual  of  chemistry  (Brande.     1830) 
told  the  student  all  about  it,  and  pointed  out  the 
objections  to  the  use  nf  potassium  chlorate,  and 
also  explained  how  (jay-Lussac  liad  improved  and 
simplified  the  process  by  substituting  copper  oxide. 
The  subject  was  also  ti'eated  at  some  length  in  Dr. 
Henrv's  "  Elements  of  Experimental  t'hemistry  " 
(182ti").  vol.  II.,  ch.  X.     'I^Hs  fact  nught  be  used 
as  an  illustration  of  the  opening  remarks  of  this 
review. 

Dr.  I.owry  gives  copious  references  to  the 
sources  of  the  information  contained  in  his  work, 
and  closes  each  chapter  with  a  useful  "  Summary 
and  Supplement.!'  He  appears  to  have  made  a 
careful  study  of  his  subject,  and  a  judicious  selec- 
tion from  the  wealth  of  material  whiih  he  had  at 
hand.  To  most  workers  in  c-liemistry  the  book 
will  be  useful  and  interesting,  and  to  the  few  «  ho 
rank  thems»^lves  as  students  of  chenncal  histurv. 


it  may  be  a  very  useful  index  aiul  guide.  To  these 
latter"  the  "  Biographical  Index  " — witich  might 
with  advantage"  have  been  extended — will  "be 
specially  attractive.  E.  V.  K. 

X.\Tiox.\.L    Physic.\l.    Labohatory.     Collecteo 

Rese-VRCIies.   Vol.    Xll.     1915.     Harrison  and 

Sons.    St.    Martin's    Lane,    London,    W.(".     173 

pages,   12x9J  in.     Price   12s. 

This  volume  contains  eleven  papers  by  different 

members  of  the  st-atT,  which  have  been  reprinted 

from  the  Journals  of  learned  Societies.      It  includes 

papers  on  "  The  estimation  of   higli  temperatures 

bv    the    method    of    colour    identity."    by    C.    (". 

I'aterson  and  B.  P.  Dudding  (this  J..  191.->.  819) ; 

"  A  new  reagent   for  etching  mild  steel,"   Ijv  W. 

Rosenhain  and  J.  L.  Haughti)n  (this  ,1..  1914.  o51) ; 

and  "  Note  on  a  specimen  of  ancient   iron  from 

Ceylon,"  bv  W.  Rosenhain. 

I   Pe.\t.   LKi.N'lTE,   A.N'D   CoAL.     By  B.   F.   IIaaxhl. 
!        Canada    Department   of    .Mines,    Mines   Branch, 
Report  Xo.  299.     xvi. -r-2Hl  pages,  9 J  x5J  in.* 

\  This  report  deals  chiefly  with  the  value  of  peat, 
lignite,  antl  coal  as  fuels  for  the  production  of 
jMiwer  in  the  by-prod\ict  recovery  producer.  Tlie 
author  describes  a  nuniUer  of  lOuropean  plants 
where  peat  is  in  use  for  the  production  of  power, 
with  by-product  recovery,  and  other  by-product 
recovery  plants  using  coal.  The  economic  aspects 
of  the  "subject  are  fully  considered,  and  the 
author  expresses  the  opinion  that  by-product 
recovery  producer-gas  plant  can  be  prolitaljly 
worked  to  produce  po\ver  or  fuel  gas — and  in  some 
cases  to  manufacture  ammoniuni  sulphate  alone — 

!  at  certain  of  the  Canadian  peat  bogs,  ami  in  the 
Western   Provinces  at  certain  of  the   lignite  de- 

t  posits.  The  process  could  also  be  profitably 
applied  to  the  Canadian  bituminous  coals,  pro- 
vided that  the  gas  could  be  disposed  of. 

INVTESTIOATION     OF     THE     Pe.VT     BOGS     AND     PE.\T 

iNDrsTHY  OF  Can.\d.\,  1911—1912.  By  A.  v. 
AxREP.  Canada  Department  of  Mines,  Mines 
Branch.  Report  No.  260.     47  pages,  9 J  xoJ  in.* 

This  report  contains  a  detailed  description  of  nine 
peat  bogs  in  the  Province  of  Quebec,  and  a  pre- 
liminary report  on  some  bogs  in  Ontario.  Eleven 
maps  and  35  photographs  and  drawings  are 
included. 

Year-Book  of  Ph.vrmacy  and  Transactions  of 
THE  British  Ph.vrmaceutical  Conference. 
1915.  J.  and  A.  Churchill.  7,  Great  Marlborough 
.Street, London.    480 pages.  8^  x  5|in.  Price  10s. 

This  vohmie  contains  abstracts  of  papers  relating 
to  pharmacy,  materia  medica,  and  chemistry  con- 
tributed to  British  and  foreign  journals  from 
.luly  ].  1914,  to  June  30,  1915.  and  also  the 
Transactions  of  the  British  Pharmaceutical  Con- 
ference held  in  London  on  July  14,  1915.  The 
abstracts  ai'e  edited  by  J.  O.  Braithwaite  and  the 
Transactions  l)y  R.  R.  Bennett,  whilst  T.  Stephen- 
son is  responsible  for  the  section  on  new  remedies. 

Gypsu.m  in  Canada.  By  L.  H.  Cole.  Canada 
Dept.  of  Mines,  Mines  Branch,  Report  Xo.  245. 
X. -1-206  pages,  9i  x5i  in.* 

This  report  contains  a  full  account  of  the  occur- 
rence, e.vploitation,  and  technology  of  gypsum, 
and  is  illustrated  by  57  plates  and  drawings  and 
tt  maps. 

Notes  on  the  Cl.\y  Deposits  ne.\u  MciluRKAY, 
Alberta.  By  S.  C.  Ells.  Canada  Dept.  of 
Mines,  Mines  Branch.  Report  No.  330.  15 
pages,  9i  X5i  in.* 

•  Any  of  tlK'  reports  of  the  Canacia  (iovcniment  Departnientft 
for  whieh  no  prices  are  iiientioiiect,  can  be  obtained  free  by  appllca- 
lloQ  to  the  Department  concerned  at  Ottawa 
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Official  Notice. 


DISPOSAL  OF  NITRE  CAKE. 

A  notice  appeared  in  the  Journal  of  November 
30th  last.  p.  1121.  iiiving  suggestions  for  the  dis- 
posal and  utilLsation  of  nitre  cake  which  liad  been 
laid  before  tlie  Special  Joint  Committee  of  the 
Chemical  Society  and  Society  of  Chemical  Industry. 
Since  that  date  two  suggestions  have  been  received 
as  follows  : — 

Dr.  C.  Budde.  Hendon  Paper  Works,  Sunderland. 
Use  of  nitre  cake  instead  of  sulphuric  acid  in 
treating  paper  makers'  lilack  liquor  for  recovery 
of  carbon  dioxide,  acetic  acid,  furfiu'al.  and 
ammonia,  with  eventual  reduction  of  sulphate  to 
sulphide. 

J  as.  W.  Fielden.  7,  High  Street,  Middleton, 
Lancashire.  Use  of  solution  of  nitre  cake  to 
replace  sulphuric  acid  in  the  souring  stages  in 
bleaching  textiles,  or  in  certain  dyeing  operations 
with  acid  dyes. 

See  also  page  109  of  this  issue  of  the  Journal. 


Canadian  Section. 


Meeting  held  at  Toronto,  on  Friday.  December  10th, 
1915. 


PROF.    J.    W.    BAIX    IX    THE    CHAIR. 


A  RAPID  METHOD  OF  CONVERTING  SCRAP 
PLATINUM   INTO   CHLOROPLATINIC  ACID. 

BY-   J.    BISHOP    TINGLE    AND    AI-FRED    TINGLE. 

The  conversion  of  scrap  platinum  into  chloro- 
platinic  acid,  by  dissolving  it  in  aqua  regia.  even 
when  the  metal  is  clipped  into  quite  small  frag- 
ments, is  a  long  process  and  wastes  a  dispropor- 
tionate amount  of  acid. 

By  alloying  the  platinum  with  a  suitable  base 
metal,  the  time  necessary  for  converting  it  into 
chloroplatinic  acid  can  be  shortened,  so  that  a 
preparation  normally  occupying  several  days  can 
be  completed  in  three  hours.  We  prefer  to  use 
zinc  as  base  metal,  since  it  fuses  and  alloys  readily, 
and  is  more  easily  separated  from  platinum  in  the 
later  stages  of  the  operation  than  are  most  other 
metals. 

The  scrap  platinum  is  fused  with  fifteen  times 
its  weight  of  zinc  under  a  layer  of  boras  or  other 
flux  to  prevent  oxidation  of  the  zinc.  The  mass 
is  kept  fused  for  about  ten  minutes  ;  the  tempera- 
ture is  then  raised  till  the  zinc  begins  to  boil  and 
its  vapour  to  burn  above  the  layer  of  flux.  When 
small  quantities  are  being  treated  this  operation 
may  be  carried  out  in  an  old  porcelain  crucible 
over  a  Bunsen  burner. 

The  crucible  is  then  cooled,  the  flux  roughly 
separated,  and  the  metallic  mass  dropped  into 
dilute  commercial  hydrochloric  acid.  The  zinc 
dissolves  very  rapidly,  leaving  a  finely  divided 
black  powder  which  can  be  washed  sufficiently  by 
decantation.  This  powder  has  much  the  appear- 
ance of  platiniun  black,  but  generally  contains 
zinc.  On  treatment  with  a  little  aqua  regia  it 
dissolves  almost  instantly.  The  resulting  solution, 
which  contains  a  Uttle  zinc,  is  evaporated  to  dry- 
ness and  then  redissolved  in  warm,  very  dilute 
hydrochloric  acid. 


The  solution  may  then  be  treated  with  pure  zinc, 
preferably  in  the  form  of  sheet  or  rod,  the  pre- 
cipitate of  platinum  washed  with  pure  dilute 
hydrochloric  acid  until  the  washings  are  free  from 
zinc  (as  shown  by  the  ammonium  sulphide  test), 
and  the  residue  dissolved  in  aqua  regia  as  described 
below  :  or  hydrogen  sulphide  may  be  passed  into 
the  warm  solution  of  platinutu  chloride,  pre- 
cipitating platinum  sulphide.  This  sulphide  is 
filtered,  washed,  and  ignited  on  the  filter. 

The  metallic  platinum  is  re-dissolved  in  aqua 
regia  (solution  taking  place  very  rapidly),  the 
solution  evaporated  almost  to  dryness,  the  residue 
dissolved  in  hydrochloric  acid,  and  the  solution 
evaporated  ;  the  residue  is  dissolved  in  water  and 
the  solution  of  chloroplatinic  acid  is  filtered  and 
brought  to  the  strength  desired. 

Instead  of  precipitating  the  platinum  by 
hydrogen  sulphide,  ammonium  chloride  may  be 
emploved.  This  ob\-iates  the  necessity  of  evap- 
orating to  expel  nitric  acid,  but  we  find  that 
hvdrogen  sulphide  gives  more  complete  pre- 
cipitation when  niceties  of  manipulation  are  not 
being  observed. 


THE    DETECTION    OF    NITRATES    IN    THE 
PRESENCE  OF  ORGANIC  iLA.TTER. 

BY    ALFRED    TINGLE. 

When  the  present  author  proposed  (this  Journal, 
1915,  34.  393)  the  use  of  sulphonated  salicylic 
acid  as  a  qualitative  test  for  nitrates,  he  was  not 
aware  that  Paride  Torti  (Boll.  Chim.  Farm..  19U, 
53,  400)  had  suggested  the  use  of  nitric  acid  as  a 
test  for  saUcylates.  The  characteristic  colour 
change  which  takes  place  when  nitrosalicylic  acid 
is  neutralised  bv  an  alkali  is  employed  by  both 
authors  as  a  part  of  their  tests.  It  occurred  to 
Torti  only,  however,  to  extract  the  nitrosalicylic 
acid  from  the  reaction  products  by  the  use  of 
ether,  and  to  him  also  belongs  the  sole  credit  of 
pointing  out  that  when  this  ethereal  solution  is 
shaken  with  a  1%  aqueous  solution  of  ferric 
chloride,  the  latter  assumes  a  blood-red  colour. 

Torti's  observations  suggested  to  the  author 
that  his  own  test  for  nitrates  might  be  so  extended 
as  to  applv  to  organic  nitrates  or  nitrates  mixed 
with  organic  matter.  Experiment  has  confirmed 
this  suggestion.  As  originally  described  {toe.  cii.) 
the  test  could  be  used  only  for  inorganic  mixtures. 
A  reagent  for  nitrates  which  is  moderately  sensi- 
tive, easilv  applied,  and  equally  applicable  in  the 
presence  or  absence  of  organic  matter,  is  likely  to 
be  useful.  , 

The  method  of  applying  this  t«st  now  proposed, 
elaborated  in  accordance  with  Torti's  suggestive 
remarks,  mav  be  best  gathered  f  om  the  two 
examples  which  follow.  The  reagent  consists  of 
3  grms.  of  saHcvlic  acid  dissolved  in  100  c.c.  of 
concentrated  sulphuric  acid.  The  exact  propor- 
tions of  this  solution  may  be  varied  widely  without 
affecting  the  result.  Formerly  the  author  used 
•>  grms.  of  salicvhc  acid  in  30  c.c.  of  sulphuric  acid. 

A  blank  test"  showed  that  this  reagent,  after 
bein"  warmed,  contains  no  unchanged  {i.e.,  un- 
sulphonated)  salicyUe  acid.  When,  in  the  absence 
of  nitrates,  an  ethereal  extract  is  made,  the  extract 
gives  no  colour  with  ferric  chloride  solution. 
Consequentlv  it  is  not  necessary  to  avoid  the  use 
of  an  excess  of  the  reagent  when  it  is  desired  to 
confirm  the  colour  reaction  given  by  alkalis,  a^cl 
to  obtain  also  that  given  by  ferric  chloride  with 
nitrosalicylic  acid. 
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A  0-1  "j,  solution  of  potassium  nitrate  was 
faturateii  with  cane  sugar  at  the  temperature  of 
the  hibonitory.  To  2  e.e.  of  the  resulting  syrup 
an  equal  volume  of  the  reagent  was  aiUled.  The 
mixture  was  gently  warmed  till  it  evolved  copious 
sulphurous  fumes,"  the  charred  mass  was  boiled 
with.  10  c.c.  of  water,  and  the  resulting  solution  was 
poured  off.  cooled,  and  extracted  with  its  own 
volume  of  ether.  One  half  of  the  ethereal  extract 
was  shaken  with  a  little  aqueous  ammonia,  which 
at  once  assumed  the  expected  orange  colour. 
The  other  half  was  shaken  with  2  c.c.  of  a  1% 
aqueous  solution  of  ferric  chloride  :  the  aqueous 
layer  slowly  became  red,  as  described  by  Torti. 

The  same  quantity  of  this  same  solution  of 
potassium  nitrate  and  sugar,  when  tested  with 
sulphuric  acid  and  copper  turnings  according  to 
the  familiar  method,  gave  no  indication  that  any 
nitrate  was  present. 

In  another  experiment,  a  strip  of  ordinary 
photographic  film,  measuring  8  mm.  x  100  mm., 
was  clipped  into  fragments  and  placed  in  a  test 
tube,  5  c.c.  of  the  reagent  was  added,  and  the  tube 
was  cautiously  warmed  to  start  the  reaction,  which 
then  proceeded  with  violence;  heat  was  again 
applied,  and  the  acid  solution  was  thoroughly 
b<iiled.  When  cool  it  was  poured  into  25  c.c.  of 
water,  and  the  black  solution  extracted  with  its 
own  volume  of  ether,  to  which  a  little  alcohol  was 
added  to  break  up  any  emulsion.  The  ethereal 
extract  so  obtained  gave  quite  distinct  colour 
reactions  with  ferric  chloride  and  with  ammonia, 
as  described  above,  thus  indicating  that  the  film 
contained  a  cellulose  nitrate. 


Edinburgh  Section. 


Meeting  held  at  Edinlntrgh,  on  IVednesday,  December 
loth,   1915. 


PROF.    JAMES    WALKER   IN    TIFE    CHAIB. 


SOME  CAUSES  OF  DAMAGE  IX  THE 
BLEACHING  OF  LINEN  AND  COTTON 
TEXTILE.S. 

BY    J.    F.    BRIGGS. 

The  examination  of  bleached  linen  and  cotton 
textiles  for  the  purpose  of  tracing  the  origin  of 
damages  resulting  from  improper  treatment  at 
the  hands  of  the  bleacher,  comprises  relatively  few 
and  simple  qualitative  tests,  but  requires  a  fairly 
intimate  knowledge  of  the  technology  of  the 
bleaching  process  and  the  general  properties  of 
cellulose.  To  enumerate  all  the  various  causes  of 
damage  which  have  occurred  in  one's  experience 
would  not  be  to  the  point  and  an  attempt  must  be 
made  at  some  sort  of  classification. 

The  first  thing  to  be  noted  is  whether  the  damage 
to  the  fabric  is  purely  local  or  more  or  less  general, 
and  this  is  an  important  factor  in  arriving  at 
deductions  as  to  its  probable  cause ;  next, 
whether  the  cloth  has  been  laundried  or  otherwise 
operated  on  by  the  customer  since  leaving  (he 
bleach  works,  as  this  may  in  many  cases  shift  the 
responsiljility  from  the  shoulders  of  the  bleacher. 
Damage  to  the  faliric  may  either  be  purely 
mechanical  or  of  cheniical  origin.  Mechanical 
damages  produced  in  the  bleach  works  rarely  come 
tip  for  report  by  the  analy.st,  presumably  because 
they  are  readily  recognised  in  the  overlooking  of 
the  cloth  before  it  leaves  the  works.  The  only 
mechanical  damage  of  this  order,  which  has  to  be 
differentiated    from    a    chemical    damage,    is    the 


picking  of  small  holes  in  the  fabric  by  some  jagged 
portion  of  the  bleach  works  machinery.  The 
mechanical  origin  of  such  holes  is  established  by 
the  fact  that  the  c\it  threads  are  othenvise  intact 
and  their  ends,  though  slightly  frayed,  can  be 
smootlied  out  so  as  to  reconstitute  to  some  extent 
tlie  original  doth.  The  frayed  tlireads  are  per- 
fectly strong  and  the  usual  cheniical  tests  give 
negative  results.  Cases  of  alleged  chemical 
damage  may  occasionally  be  traced  to  mechanical 
causes  entirely  beyond  the  control  of  the  bleacher. 
For  instance,  the  yarns  of  the  warp  and  weft  may 
not  be  suitably  adapted  to  one  another,  as  when, 
for  the  sake  of  cheapness,  a  very  loosely  spun  weft 
is  combined  with  a  warp  containing  stripes  of 
hard-twisted  2-ply  yarn.  Under  the  friction  of  use 
the  hard  warp  may" disintegrate  the  loosely  twisted 
weft,  and  the  unexpectedly  short  life  of  the  latter 
may  be  wrongly  attributed  to  the  yarn-bleaclier. 

Dam.age  due  to  cheniical  causes  may  be  either 
evident  or  latent.  Undoubtedly  what  I  have 
called  latent  chemical  damage  is  nothing  but  an 
extremely  mild  form  of  the  more  obvious  type,  but 
not  readily  recognisable  as  tendering  by  the  cnide 
means  at  our  disposal  for  determining  the  tensile 
strength  of  textiles.  The  direct  loss  of  strength 
in  such  cases  is  within  the  range  of  error,  but  the 
cellulose  has  been  chemically  strained  and  is 
sensitive  to  the  attack  of  alkalis,  suffering  abnormal 
losses  of  strength  and  weight  in  subsequent 
laundry  treatments  and  coming  to  a  premature 
end.  Nevertheless,  not  every  cloth  which  breaks 
down  after  a  few  visits  to  the  laundry  is  debitable 
to  the  bleacher  :  in  fact  great  caution  must  be 
exercised  in  laying  the  blame  on  the  bleacher, 
without  some  direct  proof,  if  the  cloth  has  been 
laundried  or  otherwise  treated.  The  modern 
laundry  freely  uses  the  same  chemicals  as  the 
bleacher  and  is  generally  far  less  instructed  in 
their  proper  use. 

Damages  due  to  chemical  causes  may  be  classified 
according  to  the  three  main  operations  of  the 
bleaching  process,  i.e.,  boiling,  liquoring,  and 
souring. 

(1)  Boiling.  Chemical  damage  produced  in  the 
boiler  is  never  latent,  so  far  as  we  know.  Any 
degree  of  overboiling,  within  the  range  of  practical 
conditions,  is  accompanied  by  a  corresponding 
loss  of  weight  and  the  remaining  fibre  apparently 
retains  its  normal  strength  for  its  weight.  A  dis- 
tinction must  be  drawn  between  losses  of  weight 
by  the  removal  of  matters  extraneous  to  the 
cellulose,  and  those  produced  by  liydrolysis  of  the 
fibre  cellulose  itself.  The  latter  losses  are  small 
during  the  early  stages  of  purification,  but  their 
effects  are  cumulative  and  more  marked  when  the 
cellulose  approaches  purity. 

Accidental  damages  produced  in  the  boiling  are 
of  the  local  type  and  fairly  obvious.  The  com- 
monest is  caused  by  exposure  of  a  portion  of  the 
goods  above  the  surface  of  the  boiling  liquid. 
This  type  is  supposed  to  be  produced  mainly  or 
solely  in  the  lime  boil,  but  it  may  occur  equally 
in  the  alkali  boils.  Bleachers  are  thoroughly  alive 
to  the  danger,  and  avoid  it  by  placing  weights  on 
the  top  of  the  cloth  packed  in  the  kier,  but  are 
sometimes  tempted  to  put  in  too  much  cloth  for 
the  amount  of  lye  in  the  charge.  This  type  of 
damage  is  characterised  by  a  total  absence  of 
specific  chemical  reactions,  and  its  diagnosis  de- 
pends largely  on  negative  evidence.  Nevertheless 
the  nature  and  extent  of  the  tendering  leave  little 
room  for  doubt.  Kier  damage  occurs  in  the  form 
of  patches,  several  inches  across,  of  tender  but 
not  absolutely  disintegrated  cloth,  merging  gradu- 
ally into  sound  strong  material.  I  have  no  satis- 
factory explanation  of  the  chemical  process  of  this 
kind  of  tendering.  By  some  it  is  attributed  to  the 
concentrated  action  of  the  boiling  alkali  thrcjugh 
the  drying  up  of  the  exposed  portions  ;    by  others 
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to  the  oxidising  action  of  the  air  in  the  steam  ; 
there  is,  however,  no  evidence  ol  the  formation  of 
oxycelhilose. 

Another  type  of  tendering  in  tlie  kier  is  caused 
by  tlie  crystallisation  of  calcium  carbonate  in  the 
fibre,  a  mechanical  damage  duo  to  cliomical  causes. 
The  cellulose  shows  no  chemical  alteration  but  the 
microscopic  structure  is  profoundly  atTected. 
Wlien  a  deposit  of  lime  is  formed  locally  in  the 
cloth,  e.<j.,  by  the  drying  of  exposed  portions  in  the 
lime  boiler,  calcium  carbonate  may  be  formed 
inside  the  fibre  in  contact  with  the  sodium  car- 
bonate of  the  alkali  boil.  Cloth  showing  such  lime 
stains  may  be  quite  tender  ;  the  linen  fibres  when 
examined  microscopically  will  then  show  a  very 
large  mnuber  of  "  kiivks  "  or  liursts,  resembling 
j  somewhat  the  "  nodes  "  of  bamboo.  Another 
type  of  damage  which  becomes  evident  in  the 
boiling  process,  although  not  caused  by  it,  is 
occasion.ally  found  in  the  case  of  fabrics  woven 
from  ■■  creamed  "  linen  yams  wliich  liave  suffered 
from  "  overlicjuoring  "  at  the  liands  of  the  yarn 
bleacher.  In  the  process  of  "  creaming."  the  yarn 
bleacher  aims  at  remo\"ing  only  a  portion  of  tlie 
cementing  matters  or  "  gum  "  from  the  fibres  by 
a  relatively  light  boil,  then  "'  creaming  "  the  yarn 
with  a  strong  dose  of  bleach  liquor.  It  is  possible 
thus  to  do  a  considerable  amount  of  chemical 
damage  without  it  becoming  apparent,  owing  to 
the  support  afforded  by  the  residual  gums.  But 
when  these  gums  are  entirely  eliminated  by  boiling 
the  woven  fabric  previous  to  bleaching  the  cloth, 
their  support  is  withdrawn  and  the  fibre  may 
break  down.  Such  a  trouble  due  to  faulty  yarn 
would  hardly  ever  happen  simultaneously  in  both 
warp  and  weft,  and  the  localisation  of  the  tendering 
in  one  direction  or  the  other  is  an  indication  of  the 
cause  of  the  damage. 

(2)  Damages  by  bleach  liquor.  This  is  the  most 
frequent  source  of  tendering  encountered  in  the 
bleach  works.  It  may  be  general,  widely  localised, 
or  confined  to  smaU  patches  or  lines.  The  quali- 
tative, tests  available  for  the  detection  of  oxy- 
cellulose  in  these  cases  are  :  (1)  visible  reduction 
on  boiling  with  Fehling's  solution  dUuted  with  an 
equal  volume  of  water  ;  (2)  formation  of  a  golden- 
yellow  extract  on  boding  with  S'i'o  caustic  soda, 
the  liquid  subsequently  turning  brownish-yellow  ; 
(3)  increased  alHnity  for  basic  dyestufis,  e.g.. 
Methylene  Blue.  Of  these  the  first  two  may  be 
made  quantitative  (1)  by  determining  the  amount 
of  reduced  cuprous  oxide  ;  (2)  by  determining  the 
loss  of  weight  on  boiling  with  caustic  soda  under 
standard  conditions.  Neither  of  these  tests  serves 
to  lUfferentiate  oxyceUulose  formed  by  over- 
bleaching  from  hydjocellulose  produced  by  the 
action  of  acids.  The  Methylene  Blue  test  is  more 
specific  but  often  fails  in  mild  cases  of  over- 
bleaclung,  through  lack  of  sensitiveness.  In  cases 
where  the  overbleaching  is  general  the  Methylene 
Blue  test  is  often  inapplicable  for  want  of  a  contrast 
for  comparison. 

The  above  tests,  although  extremely  useful,  all 
require  some  care  in  their  interpretation.  For 
instance,  they  can  only  be  applied  directly  to  fully 
piurifled  cellulose  ;  the  non-cellulose  residues  of 
the  fibres  after  treatment  with  bleach  liquor 
respond  to  the  tests  very  much  in  the  same  way 
as  oxyceUulose.  In  fact  the  effective  process  of 
hypochlorite  bleaching  is  not,  or  at  any  rate  should 
not  be,  the  whitening  of  colouring  matters,  but 
consists  in  converting  the  non-cellulose  matters 
into  oxidised  forms  comparable  with  oxyceUulose 
in  that  they  are  characterised  by  free  "carbonyl 
groups.  The  whitening  effect  of  the  bleach  liquor 
is  for  the  major  part  merelv  incidental  and  is  only 
really  necessary  for  say  the  last  10  °o  of  the  total 
work  of  oxidation.  The  true  function  of  the 
hypochlorite  is  to  prepare  derivatives  which  are 
soluble  in  boiling  alkali,  and  it  is  the  alkali  which 


in  effect  performs  the  real  work  of  purification. 
Thus  we  may  have  both  in  linen  and  cotton  goods, 
particularly  the  latter,  samples  which  show  the 
oxyceUulose  reactions  but  which  are  quite  un- 
damaged by  overbleaching  ;  such  goods  ndght  be 
described  as  fully  bleached  but  not  fully  purified. 
Another  consideration  also  lindts  the  validity  of 
the  oxyceUulose  tests,  namely  that  if  the  fabric 
has  suffered  chemical  damage  through  over- 
liquoring  in  an  early  stage  of  the  bleaching  process, 
the  aldehydic  groups  on  which  the  evidence 
depends  may  have  been  eliminated  in  the  later 
stages.  Tlus  elimination,  however,  is  not  neces- 
sarily complete,  and  in  suggesting  whether  the 
fault  is  of  remote  or  recent  origin,  the  analyst 
should  base  his  opinion  on  the  relation  between  the 
intensity  of  the  reactions  and  the  degree  of  tender- 
ness of  the  fabric. 

The  trouble  of  general  tendering  through  over- 
Uquoring  is  usually  due  to  a  miscalculation  of  the 
relative  activities  of  the  earlier  and  later  bleach 
liquors.  Oiving  to  the  "  protective  "  action  of  the 
non-cellulose  matters  it  is  not  only  permissible, 
but  even  desirable,  to  employ  a  comparatively 
active  liquor  in  the  first  "  chemick  "  while  the 
goods  are  still  "  greedy  "  ;  tendering  of  the 
cellulose  at  this  stage  is  seldom  to  be  feared.  On 
the  other  hand,  if  the  goods  are  too  carefuUv  nursed 
in  the  early  stages  they  are  apt  to  show  residues 
of  "  sprit  "  at  the  later  stages  when  the  fibre  is 
mainly  clear  and  denuded  of  protective  impurities. 
This  may  induce  the  bleaclier  to  strengthen  up  big 
later  liquors,  with  some  danger  of  general  tendering 
of  the  cloth.  The  activity  of  a  bleach  liquor 
depends  not  only  on  its  chlorine  strength  and 
temperature  but  also  on  its  acidity.  For  this 
reason  the  bleacher  does  not  use  a  freshly  prepared 
liquor  but  depends  for  satisfactory  results  on  old 
liquors  made  up  to  strength  by  the  addition  of 
a  strong  stock  solution.  By  systematic  working, 
a  sort  of  automatic  control  of  acidity  is  thus 
established,  with  calcium  bicarbonate  in  solution 
in  presence  of  excess  of  calcium  carbonate  as  a 
sediment.  A  ripe  hypochlorite  liquor  is  acid  to 
phenolphthalein  and  basic  to  methyl  orange  ;  in 
this  condition  it  tends  to  form  not  oidy  oxidised 
but  also  chlorinated  derivatives  with  the  un- 
.saturated  impurities,  which  are  very  readily  dis- 
integrated and  dissolved  by  boiling  alkalis.  The 
specific  effect  of  such  active  liquors  in  conjunction 
with  alkali  scalds  is  very  valuable  for  breaking 
down  and  eliminating  impurities,  but  in  the  final 
"  chemick  "  where  the  object  is  to  clear  up  the 
colour  of  a  purified  cellulose,  it  is  safer  and  more 
satisfactory  to  employ  a  more  basic  bath  prepared 
with  fresh  bleach  liquor. 

Local  damages  due  to  bleach  liquor  sometimes 
occur  in  small  patches  through  accidental  splashes 
of  strong  liquor  ;  these  are  very  easily  diagnosed 
by  the  oxyceUulose  reactions,  particularly  the 
Methylene  Blue  test.  Similarly,  local  patches  of 
larger  size  may  be  produced  by  the  floating  of  the 
cloth  on  the  surface  of  the  steeps  owing  to  enclosure 
of  air.  The  projections  form  centres  of  concen- 
tration of  hypochlorite  by  evaporation  and  of 
acidification  by  the  carbon  dioxide  in  the  air. 
Lastly,  we  have  the  sharply  localised  tendering 
effect  caused  by  the  action  of  metallic  impurities 
through  contamination  by  dirty  lubricating  oils; 
the  formation  of  oxyceUulose  due  to  their  action  on 
hypochlorite  liquor  has  been  frequently  described 
in  this  Journal  (White,  1903.  132  ;  Higgins,  1911, 
188,  1296  ;  Briggs.  1911,  397).  In  such  cases  the 
oxyceUulose  can  be  clearly  characterised  by  the 
reduction  of  Fehling's  solution  and  the  Methylene 
Blue  dyeing  test.  If  the  cloth  has  been  finished 
out  of  "bleach  Uquor,  copper  oxide  can  generaUy 
be  detected  directly,  but  if  it  has  received  a  final 
sour,  copper  can  oiilv  be  delected  after  treatment 
with  chlorine.     Black  grains  of  metal  can  generaUy 
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be  ol>sorve<i  emVHHliicd  among  the  fibres  on  micro- 
scopical examination. 

1  have  also  euoounterod  in  practice  a  damasie  of 
simitar  origin  in  the  sodium  pel-oxide  lileaching 
process,  in  which  the  ^oods  are  ti-eated  for  about 
an  hour  in  a  weak  si->lutiou  of  sodium  pei-oxide  at 
7,>-  -SO^  t'.  In  this  instance  the  destruction  of 
the  cellulose  is  so  piMfound  that  in  the  great 
majority  of  cases  there  is  no  residue  cither  of  oxy- 
cellulose  or  of  metallic  contamination  left  to  afford 
evidence  of  the  cause  of  damage.  The  trouble 
appears  in  the  form  of  holes  cut  cleanly  out  from 
the  sound  normal  cloth  :  oidy  rarely  is  a  narnnv 
fringe  of  oxycellulose  discernible  on  the  extreme 
edce  of  the  hole  and  still  more  rarely  can  a  minute 
trace  of  copper  be  detected.  The  damage,  how- 
ever, is  very  easily  repmduced  by  digesting  strips 
of  cloth  in"  sodium  peroxide  after  spotting  with 
various  metallic  preparations.  I  have  obtained 
complete  destruction  of  the  cellulose  by  spots  of 
dirty  lubricating  oil.  brass  filings  suspended  in 
clean  oil,  aqueous  solution  of  copper  sulphate, 
ferric  chloride  and  ink  s  pots. 

Damage  by  acids.  Practically  the  only  source  of 
acid  damage  is  imperfect  washing  out  of  the  final 
sour.  If  a  trace  of  free  acid  be  left  in  the  goods 
after  washing,  it  becomes  concentrated  during  the 
process  of  drying  on  the  heated  cylinders  and 
causes  tendering,  more  or  less  serious,  according 
to  the  severity  of  the  conditions.  A  degree  of 
acidity  which '  L«  suflicient  to  cause  appreciable 
damage  during  the  drying  out  of  the  goods  is  dis- 
tinctly discerml)le  before  drying  by  a  weak  solution - 
of  methyl  orange,  and  every  batch  of  goods  should 
be  so  tested  before  passing  to  the  finishing  depart- 
ment. As  the  souring  is  the  last  chemical  process, 
tendered  samples  which  come  up  for  examination 
under  this  heading  will  generally  still  show  the 
presence  of  free  acid.  On  the  other  hand,  if  the 
cloth  has  been  laundried  before  the  damage  was 
observed  it  is  more  ditlicult  to  locate  the  fault 
■with  certainty.  Hydrocellulose  produced  by  the 
action  of  acids  shows  the  same  reactions  with 
Fehling's  solution  and  boiling  caustic  soda  as 
oxycellulose  produced  by  ovcrliquoring,  but  it 
does  not  show  the  Methylene  Blue  test.  The 
value  of  this  negative  distinction,  however,  is 
limited  to  cases  of  local  tendering,  since  the 
dyeing  test  is  not  available  in  cases  of  general 
tendering. 

Damage  by  acid  maybe  of  the  so-called  "  latent  " 
type.  i.e..  the  tendering  may  be  so  slight  that  it  is 
overlooked  in  the  inspection  of  the  finished  cloth, 
and  only  becomes  apparent  after  one  or  two  alkaline 
treatments  in  the  laundry. 

Under  specially  severe  conditions  of  dry  heating, 
a  degree  of  acidity  insufficient  to  be  detected  by 
Methyl  Orange  may  cause  tendering  of  the  cloth. 
For  a  discus.sion  of  this  point  a  recent  paper  bv 
Lester  (this  J..  191.5.  9.34)  may  be  consulted.  It 
is  generally  conceded  that  litmus  tincture  is  not 
a  very  suitable  indicator  for  use  in  this  connection. 
Personally  I  have  found  the  potassium  iodide- 
iodate  and  starch  reagent  very  useful.  This  is 
made  up  with  distilled  water  and  adjusted  for 
neutrality  by  the  addition  of  a  drop  or  two  of 
N/IO  acid  until  the  liquid  shows  a  slight  blue 
colour  ;  it  is  then  boiled  until  it  again  becomes 
permanently  colourless.  The  indications  of  lliis 
test  have  a  roughly  qiiantitative  significance, 
depending  on  the  time  required  to  develop  a  bluish 
stain.  This  appears  at  once  in  presem-e  of  an 
objectionable  amount  of  free  acid  ;  if  no  signs  of  a 
stain  are  visible  within  .5  mins.  the  cloth  may  be 
regarded  as  safely  neutral. 

Ijester  (toe.  cil.)  points  out  that  hot-ironing 
before  laundrying  is  the  most  severe  treatment 
which  a  cloth  can  receive  in  presence  of  free  acid, 
and  he  recf)mmen(Ls  a  test  based  on  this  treatment. 
Certain  substances  which  show  little  or  no  acidity 


at  the  ordinary  temperature  develop  acid  when 
heated.  Kor  instance.  Cross,  Uevan.  and  Hriggs 
(this  J..  IIHIS.  2t>0)  descrilied  this  ert'ect  in  the  case 
of  chloramine  derivatives  of  protein  residues  which 
they  found  in  a  cotton  cloth  used  in  connection 
witii  heated  calender  bowls.  Certain  salts  occa- 
sionally used  in  finishes  undergo  similar  decom- 
position on  heating,  c.;/..  the  chlorides  of  calcium, 
magnesium,  and  /.inc.  1  may  cite,  in  conclusion, 
a  case  which  I  had  to  investigate  of  a  cloth  which 
had  received  a  transfer  for  embroidery  by  the 
local  application  of  a  liot  iron.  The  cloth  was 
badly  broken  down  and  yet  perfectly  neutral  to 
indicators.  On  passing  a  hot  iron  over  a  stain 
of  methyl  orange  on  the  cloth  a  very  transient 
pink  coloration  was  observed,  turning  yello^v  again 
rapidly  as  it  cooled.  Analysis  revealed  an  appre- 
ciable amount  of  calcium  chloride  in  the  finish. 

Discussion. 

In  rejily  to  questions  by  the  Chairman  and 
Messi-s.   I'orritt  and  .Smith. 

.Mr.  BmtHiS  said  that  the  lime  boil  was  supposed 
to  be  much  more  eft'ecli\e  than  the  soda  boil  with 
certain  fabrics,  especially  with  coloured  ones. 
Soda  alone  was  never  used  with  linen,  though  it 
frequently  was  with  cotton  ;  the  results,  however, 
were  not  so  good.  For  a  real  cotton  bleach  the 
initial  lime  boil  «as  the  most  efl'ective  treatment. 
When  used  in  treating  dyed  goods,  it  had  no 
etVect  on  the  cellulose  itself  in  subsequent  bleach- 
ing ;  it  liberated  oxygen  from  hypochlorite  and 
sodium  peroxide  and  was  converted  into  oxide. 
To  ensure  good  circulation  in  the  kier  it  was 
necessary  for  the  material  to  be  properly  packed. 
Had  circiUation  was  one  of  the  weak  points  of 
the  cloth  bleacher,  and  the  Siottish  linen  bleacher 
was  very  conservative  as  regarded  the  modern 
types  of  kier. 


CRUM'S     AND     MARSHALL'S     TESTS     FOR 
MANGANESE. 

BY    LEONARD    DOBBIN,    PH.D. 

(Abstract. ) 

Cnmi's  test.  In  lS-45,  Walter  Crum  (Annalen, 
55.  210)  described  as  a  delicate  test  for  manganese 
the  reaction  in  which  lead  peroxide  is  heated  with 
dilute  nitric  acid  and  the  liquid  to  be  tested  for 
manganese  is  added  to  the  mixture.  Wlien 
manganese  is  present,  the  liquid  exhibits  a  purple- 
rod  colour  which  Crmn  attributed  to  permanganic 
acid. 

This  reaction  Ls  attributed  to  Crum  bv  Wolcott 
(libhs  (.Vmer.  J.  Sci..  18.52,  [2],  14,  205,  207),  by 
Braun  (Z.  analvt.  Chem.,  1808.  7,  342),  by 
Chatard  (Amer.  .T.  Sci..  1871,  [:5].  1,  119).  and  by 
others,  but  in  Treadwell's  "  Qualitatixe  Analysis  " 
it  is  referred  to  as  \olliard's.  and  bv  Leclerc 
(Comptes  rend..  1872.  75,  1210)  and  "ijy  Vogel 
(Ber..  1875,  8,  1534)  it  is  attributed  to  IToppe- 
.Sevler.  The  original  paper  of  Volhard  (Annalen. 
\H'~<.).  198,  357)  gives  full  credit  to  Crum,  as  also 
does  that  of  Hoppe-Sevler  (J.  prakt.  Chem.,  1863, 
90,  303). 

The  association  of  Hoppe-Seyler's  name  with 
the  reaction  is  due  to  Fresenius,  wlio.  though 
not  actually  crediting  Iloppe-Seyler  with  having 
discovered  the  reaction,  employs  phraseology 
wliich  appears  to  leave  no  doubt  on  the  point 
(/.  analvt.  Chem.,  1872,  11,  308;  "Quantitative 
Analv.sis,"   10th  English  Kd..  1887,  p.   122). 

Marshatl's  tent.  In  1901,  Hugh  Marshall  pointed 
out  (Chem.  News,  82,  70)  that  the  most  delicate 
test  for  manganese  in  solution  depi^ndcd  on  its 
conversion  mU>  permanganate,  and  refers  to  Crtim's 
method  of  effecting  th<^  oxidation,  adding  that 
the  test  would  be  greatly  improved  by  the  use  of 
a  colourless    and    soluble  oxidising  agent.     In  an 
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earlier  paper  (this  J..  1897,  16,  399)  he  had  stated 
that  persulphates  cause  precipitation  of  peroxides 
when  added  to  solutions  of  certain  metaUic  salts, 
and  that  in  the  case  of  maniranous  salts  the 
oxidation  can  be  carried  l)eyond  tlie  stage  of 
peroxide  by  digestion  on  the  nater-bath  for  some 
time,  when  a  pink  solution  of  perinancanic  acid 
or  alkali  permanganate  is  slowly  formed.  In  the 
1901  paper  he  mentions  that  a  trace  of  a  silver 
salt  greatly  accelerates  the  oxidising  action  of 
persulphate  solutions,  and  suggests  the  suit- 
ability of  the  method  for  converting  manganous 
salts  into  permanganate.  He  found  that  minute 
quantities  of  manganese  covdd  be  detected  by 
warming  the  solution  with  persulphate  in  presence 
of  sulphuric  or  nitric  acid,  with  the  addition  of 
a  drop  of  dilute  silver  nitrate  solution,  Tl\e 
delicacy  of  the  test  was  such  that  0001  mgrm.  could 
be  detected  when  the  total  volume  of  liquid  was 
about  O-o  c.c.  He  also  stated  that  the  reaction 
could  be  used  for  quantitative  work, 

.Uthough  UoUand  (Chem.  News,  1907,  96,  3) 
correctly  attributes  the  reaction  to  Marshall, 
many  other  writers*  have  given  the  credit  to 
Walters,  who,  however,  only  described  certain 
details  as  to  the  application  of  Marshall's  t«st  as 
a  quantitative  method  (Chem,  News,  1901,  84, 
239), 
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ON    THE    EXPERIMENTAIy    TECHNICS    OF 

CALORIMETRIC  MEASUREMENTS  AT  HIGH 

TEMPERATURES. 

BY    DR.    SETStTRO   TAMAKU,   R.H,,  R.G,,  TOKIO. 

The  thermochemical  data  at  present  available, 
though  fairly  well  worked  out  thanks  to  the 
elaborate  measurements  of  Thomsen  and  Ber- 
thelot,  leave  much  to  be  desired  in  point  of 
accuracy  and  of  exhaustiveness,  the  residts  of 
experiments  at  high  temperatures  especially  being 
very  meagre,  so  that  although  the  progress  and 
refinement  of  the  experimental  technics  achieved 
in  recent  years  is  very  notable,  we  have  still  mostly 
to  rely  on  the  figures  of  the  old  determinations  at 
ordinary  temperatures.  In  the  formation  of  water 
from  hydrogen  and  oxygen  in  a  calorimeter,  we 
start  from  hydrogen  and  oxygen  at  tlie  ordinary 
temperature  and  finish  with"  water,  also  at  the 
ordinan,-  temperature ;  i.e..  althougli  the  reaction 
of  formation  of  water  from  hydrogen  and  oxygen  does 
not  take  place  at  ordinary  temperature,  the  value 
thus  obtained  is  without  doubt  that  corresponding 
to  the  reaction  at  ordinary-  temperatures.  The 
process  actually  involves  three  steps  :  first  the 
gas  is  heated  by  an  igniting  agent  in  a  calorimeter 
to  a  high  temperature  T.  absorbing  thereby  the 
heat  amount  cmt  (cm=mean  heat  capacity  of  the 
gas  mixture,  t=  temperature  rise);  next  the 
reaction  proceeds  at  this  high  temperature, 
evolving  an  amount  of  heat  Qt  corresponding  to 
the  heat  of  formation  at  the  temperature,  T; 
finally  the  water  formed  is  cooled  to  the  tempera- 
ture of  the  calorimeter,  evolving  at  the  same  time 

•  Hillebrand,  "  Analysis  of  silicate  and  carbonate  rocks,"  1910, 
III  :  Mellor.  •  Quantitative  Inorganic  Analvsis."  vol.  i..  1913, 
p.  382;  Williams.  Chem.  News.  19u9.  99,  288:  Boyle,  J.  Ind. 
aig.  Chem..  1912.  4,  203  ;  Stehman.  J.  Amer.  Chem.  Soc,  1902, 
M,  120*  ;   Schmidt,  ibid..  1910,  32,  965. 


the  heat  amount  c'mt  (c'm  =  mean  heat  capacity  of 
water  between  t  and  ordinary  temperatiu'e). 


High  temperature  T: 


i(2Hj-fO,)- 

T — Cmt 


Qt 


•■(HjO) 

I  c'mt 


^S_-(HjO) 


Ordinary  temperature :    i(2H2+02)- 

The  total  algebraic  sum  Qo  of  heat  evolution 
effected  in  these  three  steps  is  measured,  although 
the  value  of  each  term  is  not  known  separately. 
Qo  =  Qt  -r  c'mt  —  Cmt 
As  the  specific  heats  of  substances  change  their 
values  in  general  with  the  temperature,  we  can 
write 

cp  =a  -|-bt  +  ct2-f 

c'p  =  a'  -t-  b't  -I-  c't2  -i- 

(where  cp  and  c'p  are  the  true  specific  heats  of 
reacting  substances  and  the  reaction  product  res- 
pectively under  constant  pressure  at  a  temperature 
t  ;  a,b,a',  b',  etc.,  are  constants)  and  therefore  we 
have 


Qt=Qo+Cmt-  c'mt=Qo-H /(a+bt+ct2- 


.)dt- 


/ 


(a' -i- b't -f- c't2  +  .,)dt 


If  we  know  exactly  the  value  of  a,b,a',b',  etc., 
or,  in  other  words,  if  we  know  the  specific  heats  of 
the  reacting  substances  and  of  the  reaction  pro- 
ducts at  all  temperatures,  we  can  calculate  the 
heat  of  formation  at  any  temperature,  pro\'ided 
the  value  at  one  temperature  is  known. 

Taking  ammonia  for  example,  i(N2-f3Hj)->NH5, 
we  know  that  for  N,:  Cp=6-S8-r0-00082tt  and  for 
Ho  :cp  =  6-68  +  0-000S2tt,  so  that  for  ^(Nj-i-SH.,):  Cp 
=  i3-47-f  000164t,  and  for  NH^ :  c'p=8-62  +  0-0'035t 
-i- o'lx  10~«t2,  j  and  Qo  (the  heat  of  formation  of 
NH3  at  0°  C)  =  10,950,* 


J^> 


■/'''' 


therefore  Qt=  10'950  -f  /  (13-47  +  O-OOieitjdt  — 


(8-62 


•0-0035t-f5-lxl0-«t2)dt 


or  after  integration.  Qt=10,950  +  4-85t  —  0-00093t2 
—  l-7xl0-6t3. 

Tliis  value  can  be  obtained  graphically  in  a 
simpler  and   clearer  way   as  follows  : — 

If  we  plot  the  speciiic  heats  of  the  reacting 
substances  and  the  reaction  products  at  different 
temperatures  (compare  Fig.  1),  the  difference  of 
the  heat  of  formation  at  two  temperatures,  ti  and 
to,  namely, 


Q2— Ql  =  /    Cpdt—  /c'p 


dt 


is  represented  by  the  area  intercepted  by  two 
ordinates,  ti  and  tj,  and  by  two  specific  heat 
curves,  so  that  the  increase  of  heat  of  formation 
can  be  readily  foimd  simply  by  measuring  this 
area,  as  is  shown  in  Fig.  1.  (In  Fig,  1  the  resvdts 
have  been  calculated  every  200°  C.  by  counting 
the  number  of  squares  and  adding  10,950,  each 
square  representing  200  grm.-cals.) 

In  this  way  the  heat  of  reaction  at  any  high 
temperature  can  be  calcvdated  from  that  at 
ordinary  temperature,  provided  we  have  accm-ate 
knowledge  of  the  specific  heats  of  aU  the  substances 
concerned  at  all  temperatures.     Unfortunately  our 

t  Pier  and  Bjerrum  :  Zeits.  Elektrochem.,  1909, 15,  536 ;  1912, 
18,  101. 

♦  Haber  and  Tamani :  Zeits.  Elektrochem.,  1915,  21,  228. 

•  Thomsen  found  11,880  and  Berthelot  12,200  (both  at  room 
temperature)  instead  of  10.950.  A  much  lower  figure  is  obtained 
by  the  method  of  direct  decomposition  of  ammonia  carried  out 
by  the  author,  compared  with  that  obtained  by  the  indirect  method 
of  Thomsen  and  Berthelot.  Cf.  Tamaru  and  Oeholm :  Zeits. 
Elektrochem.,  1915,  21,  206. 


TAMAKU— EXPERIMENTAL  TECHNICS  OF  CALORIMETRIC  MEASUREMENTS.     [Jan.  31,  ldl6. 


knowleUjro  of  spevifio  boats  at  high  t^mporaturos  is 
esoeodiiiirlv  liiuittHl.  and  it  is  not  possible  to  carry 
out  the  caloiilation.  It  is  advisiiblc,  therefore,  to 
work  ont  an  experimental  niethoti  by  which  the 
heat  of  reaction  at  hii;h  t-einperatures  may  be 
det-enuined  directlv. 
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Fig.  1. 

Calorimetrj-  at  high  temperatures  is  incom- 
parably more  difficult  than  at  ordinary  tempera- 
tures, firstly,  because  of  the  difficulty  of  getting 
an  effective  thermostat  at  such  temperatures — 
say  at  red  heat ;  secondly,  because  of  the  difficulty 
of  measuring  the  temperature  accurately ;  and 
thirdly  because  of  the  higher  heat  conductivity  of 
materials  under  such  conditions,  .^.s  1  had  the 
opportunity  to  examine  this  problem  during  a 
studv  of  the  chemical  equilibrium  of  ammonia 
synthesis  and  accessory  thermochemical  and 
tnermodynamical  problems,  and  as  the  experi- 
mental methods  employed  differ  greatly  from 
practice  at  ordinary  temperatures,  and  moreover 
in  view  of  the  fact  that  the  same  apparatus  can  be 
used  not  only  for  the  measurement  of  heat  of 
reaction,  l)ut  aLso  for  the  measurement  of.  specific 
heat  t  at  high  temperatures  by  a  small  alteration, 
I  wiU  discuss  it  more  or  less  fully. 

Description  of  apparatus.  The  principle  resorted 
to  was  that  of  constant  flow  calorimeter.  Fig.  2 
shows  tlie  con.struction  of  a  calorimeter.  Ammonia 
gas  enters  at  the  top  of  the  prchoater,  which  con- 
sists of  a  silver  tube  containing  silver  filings  and 
is  provided  with  a  heMing  coil  outside.  The  gas 
pas.ses  through  the  silver  filings  and  leaves  the 
preheater  at  a  temperature  which  is  measured  by 
thermocouple,  t„  attached  to  the  bottom  of  the 
preheater,  and  enters  the  decomposer  through  a 
thin  platinum  capillary.  The  decompo.ser  con.sists 
of  a  silver  crucilile  containing  silver  filings  and  a 
small  sil%'er  tube.  The  latter — the  decomposer 
proper — contains  a  catalyst,'  C,  and  in  provided 

f  Habcr  and  Tamani  (loc.  cU.). 

'  The  most  effective  catalyBts  for  ammonia  synthesis  are 
uranium,  iti  carbide  and  nitride,  OAmiiim.  iron,  molybdenum,  and 
tungxten.  They  tiave  l>een  carefuiJy  studied  by  Haber  and  bis 
oo-worlcera. 


ovitside  with  a  heating  coil  which  consists  of  a  long, 
thin  platinum  «ire  imbedded  in  kaolin  and 
asbestos  (h  is  the  wii-e  connection  of  the  coil). 
The  aumionia,  on  entering  the  decomposer,  is 
decomposed  into  nitrogen  and  hydrogen  and  cools 
the  decomposer,  as  the  decomposition  of  ammonia 
is  accom]>anied  by  heat,  absorption.  An  amount 
of  heat  is,  however,  supplied  electrically  l)y  the 
heating  coil  surroimding  the  catalyst  to  com- 
pensate the  fall  of  temperature.  The  decomposed 
gas  passes  again  through  silver  filings  and  leaves 
the  latter  at  a  tomiieratvu-e  which  is  recorded  l)y 
thermocouple,  tj,  finally  leaving  the  apparatus  by 
way  of  a  thin  poicelain  tube,  p.  The  whole 
apparatus  is  jiut  in  a  wide  porcelain  tube  and  the 
latter  is  placed  in  turn  in  a  thermostat — a  thick 
block  of  copper  heated  in  an  electric  fiu'nace  to  a 
imiform  temperature  recorded  by  the  thermo- 
couple ts  (W  represents  a  water  cooling  coU).  The 
silver  filings  in  the  preheater  and  in  the  crucible 
are  used  to  measure  the  temperature  of  the  gas. 
To  trace  a  t^-mperature  change  of  a  ^as  quickly  is 
very  much  more  difficult  than  in  tlie  case  of  a 
solid  or  a  liquid,  but  this  can  be  effected  according 
to  the  method  of  Wiedemann  by  using  silver  or 
copper  filings. 


Fia.  2. 

The  arrangement  of  the  complete  apparatus  is 
seen  from  Fig.  3.  At  the  top  right  hand  end  is  a 
steel  cylinder  containing  liquid  ammonia — 
synthetic  ammonia,  manufactured  l)y  the  BadLschc 
.\nilin  und  Soda  Falirik  from  atmospheric 
nitrogen  and  hydrogen  liy  tlie  Haber  process  and 
therefore  exceedingly  pure,  containing  no  trace  of 
aromatic  hydrocarljons  or  other  tarry  matter — 
the  pressure  of  the  ammonia  being  reduced  by  means 
of  a  Le  Uossignol  valve.  Tlie  ammonia  enters  an 
automatic  pressure  regulator,   A,    which  will   be 
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described  later  on,  then  a  drying;  tube.  K,  con- 
taining solid  caustic  pota.-ili,  a  ditYerential  mano- 
meter, D„  and  Hit'  calorinu-ter,  C,  which  is  kept  in  a 
thermostat  with  flo«inj^  water,  so  that  tlie  mea- 
surement is  not  alTected  by  the  cliange  of  room 
temperature.  The  decomposed  ga,s  togetlier  with 
the  undecomposed  part  of  the  ammonia  enters  a 
PeHgot  tube,  P,  containing  sulphuric  acid  (which 
is  cooled  by  running  water)  for  the  purpose  of 
removing  the  undecomposed  ammonia.  The 
mixture  of  nitrogen  and  hydrogen,  free  from 
ammonia,  passes  another  differential  manometer, 
Dj.  a  rotameter,  R,  and  finally  reaches  a  gas 
met«r,  G.  A  constant  ciurent  of  ammonia  is 
passed  through  the  system  and  so  much  electric 
current  supplied  to  the  heating  coUs  of  the  copper 


inflow  or  outflow,  which  can,  however,  be  accur- 
ately measured  by  passing  an  inert  gas  through  the 
system. 

Measurement  of  temperature.  As  the  accuracy 
of  the  results  depends  on  the  accuracy  of  the 
measui'ements  of  temperature,  of  energy,  and  of 
gas  volmne,  these  have  to  be  carried  out  with 
sufficient  precautions.  Owing  to  the  lack  of  after- 
effect. Le  Chatelier's  thermocouple  was  preferred 
to  others,  one  junction  being  kept  as  usual  in 
contact  with  the  body  of  which  the  temperature  was 
to  be  measured,  while  the  other  junction  was  kept 
at  0"  C.  The  thermo-electric  power  can  be 
measured  by  a  millivoltmeter  or  by  a  compensa- 
tion method,  the  temperatures  thus  found  being 
different  from   each  other.     They   may   be  called 


Fio.  3. 


thermostat,  the  preheater,  and  the  decomposer, 
that  all  three  are  kept  at  the  same  temperature. 
Thus  the  ammonia  enters  the  decomposer  at  a 
selected  temperature  and  leaves  it  at  the  same 
temperature  after  decomposition.  The  amount  of 
energy  supplied  to  the  decomposer  in  order  to 
compensate  the  heat  loss  bj^  the  decomposition, 
gives  the  heat  of  formation"  at  that  temperature 
for  that  amount  of  ammonia  decomposed  in  the 
decomposer.  This  is  apparently  only  admissible 
when  there  is  neither  heat  gain  from  nor  heat  loss 
to  the  surroundings  on  the  part  of  the  decomposer. 
The  temperature  inequality  of  the  decomposer  with 
the  surroundings  will  naturally  cause  a  certain  heat 


uncompensated  temperature  and  compensated 
temperature.  The  uncompensated  temperature 
is  read  usually  by  means  of  a  millivoltmeter  with 
high  resistance,  sometimes  directly  graduated  in  a 
temperature  scale  and  called  a  pj-rometer.  It  is 
impossible  to  get  an  accurate  temperatiu-e  record 
by  means  of  a  pjTometer,  since  the  instrument 
cannot  be  cahbrated,  for  a  pyrometer  is  nothing 
more  than  an  ammeter  with  high  resistance  (300 — ■ 
450  ohms  usually)  and  the  resistance  of  the  thermo- 
couple is  moslily  so  large  and  so  changeable 
(according  to  the  temperat\u-e  to  which  it  is  ex- 
posed and  according  to  the  length  of  the  thermo- 
couple heated  in  the  furnace),  that  it  may   make 
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an  error  of  many  degrees.  A  simple  cnlo\ilation 
makes  this  dear.  Calculated  from  the  spei-ifie 
electric  conductivitv  of  platimmi.  a  thermo- 
couple 0-3  mm.  thick  has  a  resistance  of  about  S 
ohms  for  anns  1  met i-e  loiitr.  .Since  the  temperature 
coefticient  of  electric  resistance  of  platinum  is  as 
larg'-  as  the  expansion  coeflicient  of  gas.  we  would 
ejcpect  the  resistance  to  double  below  800"  C. 
treble  at  ooO~  C.  qundrviple  at  800^  C.  and  so  on. 
If  we  insert  the  thermocouple  deeply  enough  into 
the  furnace  to  prevent  the  coolin;^  of  the  junction 
by  the  heat  conduction  of  the  metallic  wire  com- 
posing the  thermocouple,  the  additional  resistance 
amoimts  sometimes  to  4 — 0  ohms,  which  nieans 
an  error  of  "• — 10'~  C.  at  TOO"  C.  The  ordinary 
pyrometer  is  usually  so  graduated  that  it  reads 
true  temperat\u*s  w"hen  tlie  thermo*'ouple  has  no 
resistance.  Even  when  the  pyrometer  and  the 
thermocouple  are  standardised  and  calibrated 
beforehand  at  the  fixed  points  of  the  themio- 
metric  scale  (see  below),  this  error  can  only  be 
partially  eliminated,  for  even  at  the  fixed  tem- 
perature, the  temperature  readings  will  coincide 
only  when  the  temperature  distribution  along  the 
thermocouple  is  such  that  the  electric  resistance 
of  the  thermocouple  remains  constant. 


Fig.  4. 

Another  source  of  error  in  the  uncompensated 
method  is  the  temperature  change  of  the  junction 
caused  l)y  the  thermo-electric  current  itself.  This 
error  is,  however,  less  serious  than  the  former. 

Both  the  sources  of  error  mentioned  above  can 
be  avoided  by  the  compen.sation  method — a  method 
of  measurement  of  thermo-electric  power  without 
flow  of  current.  A  circuit  containing  two  accu- 
ratelv  standardised  resistances,  t,  and  r^,  and 
auxifiary  cells,  A  (Fig.  4),  has  two  shunts  in  r, 
and  Tj.  the  one  containing  a  normal  cadmium  cell, 
X,  and  a  galvanometer,  Ci.  the  other  containing 
a  thermocouple  and  a  galvanometer,  (!,.  The 
resistances,  ri  and  r,.  are  so  regulated  that  there 
is  no  flow  of  electric  current  in  either  shunt. 
Then  we  have 

6  =  10184  xL*. 

Fig.  4  shows  the  arrangement  used  in  the  caliVjra- 
tion  of  the  thermocoupfe.  The  cold  junctions  are 
put  in  a  few  drops  of  mercurj"  contained  in  test 
tubes,  which  latter  are  immersed  in  ice.  For  the 
in.sulation  of  the  arms  of  the  thermocouple  a  thin 
jjorcelain  capillarj-  of  about  1  mm.  outer  diameter 
has  proved  very"  useful.  As  electric  resistancirs 
can  be  standardised  t«  an  accuracy  of  hundredths 
or  even  thousand th.s  of  a  per  cent.,  this    method 


enables  tis  to  estimate  the  thermo-electric  power 
most  accvirately. 

There  is.  however,  another  source  of  serious 
error  due  to  cooling  of  the  junction  by  the  heat  con- 
duction of  the  thcnnocouplc  itself.  This  source 
of  error  can  be  avoided  by  soldering  the  junction 
to  a  piece  of  metal  t>f  large  heat  capacity  or  by 
inst>rtmg  the  thermocouple  deeply  enough  into 
the  furnace. 

Another  source  of  error  is  the  incomplete  homo- 
geneity of  the  metal  of  the  thermocouple.  An 
every  heterogeneous  point  of  tlie  wire  acts  as  a 
junction,  we  liave  a  series  of  junctions  at  dilTerent 
temperatiu-es.  This  can  be  easily  tested,  however, 
by  heating  the  wire  along  Its  length.  The  thermo- 
couple used  was  quite  satisfactory  in  this  respect. 

Another  source  of  error  is  from  the  foreign 
electric  charge  of  the  junction.  As  we  have  to 
measure  one-millionth  of  a  volt,  \^■hich  corresponds 
to  0-1"  C  in  temperature,  the  junction  should  have 
no  appreciable  electric  cliarge  from  the  s\UTOund- 
ings.  If  an  electric  furnace  is  used  to  produce  high 
temperature,  the  junction  gets  necessarily  a  certain 
potential,  as  there  is  no  sufficiently  good  insulator 
at  red  heat — hard  glass,  fused  silica 
ware,  asbestos,  etc.,  which  are  good 
insulators  at  ordinary  temperatures, 
conduct  more  than  sufficient 
electricity  at  high  temperatures  to 
destroy  the  measurement.  This  can  be 
avoided  either  by  connecting  the  junc- 
tion with  earth,  or  by  isolating  carefully 
the  system  of  measuring  apparatus  from 
the  earth.  In  our  case  both  methods 
were  used  at  the  same  time. 

The  caliliration  of  the  thermocouple 
by  the  compensation  method  is  made 
usuaUv  at  the  boiling  point  of  sulphm- 
4440-"  +  009(P — 7(i0),  at  the  melting 
point  of  antimonv,  630-(i°  C,  of  gold, 
1063-9°  C,  or  of  nickel,  1458°  0. 

Considerable  care  is  necessary  if 
residts  are  to  be  reproducible  to  an 
accuracy  of  0-1°  in  temperature.  For 
instance,  by  changing  the  quantity  of 
antimony  and  taking  cooling  curves 
each  time,  it  is  found  that  at  least 
100  grnxs.  of  antimony  must  be  present 
to  assiu-e  the  above  accuracy. 

Changing  the  position  of  the  junction  in  the 
metal  and  again  taking  cooling  curves  every  time, 
it  was  found  that  the  position  of  the  junction  can 
cause  a  great  deal  of  error.  A  porcelain  test  tube 
of  2  cm.  diameter,  filled  with  antimony,  gives  at 
the  bottom  as  much  as  20 — 30  microvolts  lower. 
This  is  apparently  due  to  the  notably  poor  heat 
conductivity  of  antimony. 

Another  precaution  is  necessary  with  regard  to 
the  ice-pot.  As  water  has  a  maximum  density  at 
4°  C,  the  half-molten  ice  in  the  pot  does  not  keep 
the  junction  in  mercury  at  0"  C.  Should  it  be  at 
1 '  C,  it  gives  rise  to  an  error  0-7' — 0-8°  C.  at 
500- C.  and  al)out  0-5°  C.  at  800°— 1000°  C. 
Even  when  the  ice-pot  is  nearly  fidl  of  ice.  the 
gah-anometer  reading  changes  when  the  ice  in  the 
pot  is  stirred.  The  temperature  reading  can  of 
course  only  be  trvie  when  there  is  no  change  in 
the  galvanometer  reading  by  moving  the  ice. 

Taking  all  these  precautions,  the  thermo-electric 
power  is  measured  at  these  fixed  temperatures. 
The  question  arises  as  to  how  the  intermediate 
temperature  is  to  be  computed.  Since  the  thermo- 
electric power  is  a  function  of  high  order  of  tem- 
perature, the  temperattire  cannot  possibly  be 
interpolated  linearly.  The  thermocouples  used 
were  all  bought  from  Uera;us.     This  firm  prepares 
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a  mass  of  alloy  at  one  time,  and  sends  a  sample, 
of  the  thermoi'oiiples  made  from  it  to  tlu^  Ger- 
man .Standards  Hiireau  for  laliliration.  Heripiis 
sends  this  calibration  (able  to  the  tustoiner  to- 
gether with  the  thermocouple,  so  that  a  calil)ration 
Uible  is  available,  though  not  for  our  particvdar 
sample.  The  correction,  i.e..  the  difference  be- 
tween the  value  found  experinientalh'  and  that 
calculated  from  the  talile.  can  be  brought  to  the 
intermediate     temperature      by     assuminf;      that 

( ST2 )'  '■''■'    *^®    second    differential    quotient    of 

thermo-electric  power  after  temperature,  is  constant 
for  all  samples  of  Le  Chatelier  thermocouples  at 
any  temperature.  This  assumption  is  justified, 
for,  although  the  equation  giving  thermo-electric 
power  as  a  function  of  temperature  is  different 
according  to  different  authors  and  «ith  dilTerent 
samples,  it   gives   practically  the   same   value   for 

d'e 

=-^„,  and  therefore  can  surelv  be  used  for  making 

at* 

a  small  correction  for  intermediate  temperatures. 

The  medsurement  of  enenjy.  The  amount  of 
energy  supplied  to  cover  the  heat  absorbed  by  the 
reaction  can  be  measured  Viy  means  of  an  ammeter 
and  a  voltmeter.  So  long  as  the  temperature 
is  not  high  it  seems  preferable  to  measure  the 
potential  between  the  terminals  of  a  heating  coil 
made    of   manganin    wire    bv   the    compensation 

Cal. 
method,*  Energy  =  0-2389  EVR  g^.    E    and  R 

can  be  easily  measured  and  standardised  as 
accurately  as  0  01  %.  At  high  temperatures  where 
platinum" wire  has  to  be  used  as  the  heating  coil, 
the  accuracy  is  much  reduced.  As  the  resistance 
of  the  coil  changes  greatly  with  the  temperature, 
an  ammeter  and  a  voltmeter  must  be  used.  Using 
a  precision  ammeter  and  a  precision  voltmeter  with 
150  scale  divisions,  a  mirrored  scale,  and  a  thin 
needle,  01  can  be  read  exactly  and  OO.j  approxi- 
mately. Arranging  the  shunt  in  such  a  way  that 
the  instrument  is  always  read  in  the  vicinity  of 
130—150  scale  division,  the  accuracy  of  reading  of 
each  instrument  is  ±  003  "o-  so  that  the  uncertainty 
of  energy  caused  by  the  reading  is  ±  OOfiOg.  This 
accuracy  is.  however,  much  diminished  by  the 
error  of  standardisation,  for  neither  an  ammeter 
nor  a  voltmeter  is  free  from  after-effect.  Even 
excluding  the  error  arising  from  the  zero  point 
change,  the  indication  changes  with  time.  More- 
over the  reading  of  these  instruments  changes 
according  to  the  position  in  which  they  are  placed, 
very  often  as  much  as  01  scale  division  or  more, 
apparently  due  to  the  disturbance  by  the  earth 
magnetism.  For  the  same  reason  the  reading 
is  changed  appreciably  if  other  electric  or 
magnetic  instruments  are  in  the  vicinity.  If 
an  ammeter  and  a  voltmeter  be  read  in  juxta- 
position, both  readings  are  apprecialily  wi-ong. 
In  one  case,  for  instance,  when  a  voltmeter  and  an 
ammeter  were  placed  2.5  cm.  apart,  an  error 
amounting  to  0-2  scale  division  in  each  instrument 
was  observed.  The  above  remarks  show  the 
necessity  of  standardising  the  instruments  in  the 
same  position  and  in  the  same  way  as  they  are 
used  in  the  actual  measurements. 

The  measurement  of  constant  gas  ffmc.  As  the 
principle  of  our  measurement  is  that  of  the  constant 
flow  calorimeter,  it  is  necessary  to  get  a  constant 
gas  flow  through  the  calorimeter.  As  the  ordinary 
arrai^ement  for  pressure  regulation  is  not  sensitive 
enough,  we  constructed  for  this  purpose  a  special 
automatic  pressure  regulator  which  was  exceed- 
ingly effective  and  satisfactory.  It  gave  a  constant 
pressure  of  a  1 — IJ  metre  "column  of  water  (or 
other  liquid  according  to  the  condition  prevailing) 

•  This  method  allows  an  accurate  measurement  of  specific  heat 
of  salt  solutions,  etc.,  also  the  thermodraamic  calibration  of  a 
tnennomet«t  by  means  of  Kichards'  adiabatic  calorimeter. 


with  a  change  within  ±0-7  mm.  in  the  regulated 
pressure,  or  ±  0-05  "^o'  while  the  primary  pressure 
was  changing  more  than  100  "y.  The  principle  of 
regulation  is  just  the  same  as  that  of  an  auto- 
matically regulating  valve  for  compressed  gas  in 
a  steel  cylinder.  Fig.  5  gives  a  sketch  of  the 
device.  The  gas  enters  a  metal  ease  (left-hand 
figure)  through  an  orifice,  O,  and  leaves  by  the 
exit  l)elow.  The  increase  of  pressure  in  the  nietal 
ca,se  pushes  the  membrane.  M.  outwards.  The 
memlirane.  M.  is  connected  with  a  metal  arm.  A, 
by  a  liinge.  H.  of  special  construction,  which  acts 
in  such  a  way  that  the  outward  motion  of  the 
membrane  moves  the  arm  in  the  opposite  direction, 
so  that  the  orifice  is  partially  closed,  and  the  gas 
supply  is  reduced,  and  vice  I'crsa.  By  using  the 
sensitive  floating  equilibrium  *  instead  of  a  short 
metal  arm,  the  sensitiveness  of  an  automatic 
pressure  regulator  can  be  improved.  The  right 
hand  sketch  (Fig.  5)  shows  how  this  is  arranged. 
In  a  metal  cylinder.  C.  containing  a  liquid,  there 
is  a  floating  body,  B,  an  inverted  metal  cylinder, 
connected  with  the  stem  of  the  valve.  \',  by  means 
of  levers,  L  M,  which  have  their  fulcrums  at  F,  so 
that  the  up  and  down  motion  on  the  part  of  the 
floating  body  causes  the  motion  of  the  valve  in 
the  opposite  direction.  The  action  of  regulation 
is  therefore  similar  to  the  former.  The  adjust- 
ment tor  different  pressures  is  effected  in  the 
former  by  changing  the  distance  between  the 
valve  and  the  orifice  by  means  of  an  adjusting 
screw,  and  in  the  latter  by  adjusting  weights  put 
on  the  floating  cylinder. 


v 
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FIG.  5. 

The  measurement  of  a  gas  flow  can  be  made  by 
a  calibrated  differential  manometer,  by  a  rota- 
meter, or  by  a  gas  meter.  The  accuracy  of  all 
these  instruments  is  very  limited.  A  reliable 
result  can  only  be  obtained  by  a  careful  standardi- 
sation of  a  better  kind  of  gas  meter.  The  "  Ex- 
perimenting gas  meter  "  of  Elster,  which  I  used, 
had  four  gas  chambers  revolving  in  water  or  other 
liquid.  The  needle  did  not  run  with  a  constant 
speed,  even  when  the  gas  flow  was  maintained 
constant,  so  that  the  error  was  very  serious  if  the 

•  T:he  floating  equilibrium  is  exceedingly  sensitive.  A  minute 
change  of  sreciflc  gravity  of  a  salt  solution  caused  by  a  tempera- 
ture change  of  U001°  C. — a  change  of  a  few  units  in  the  7th  decimal 

is  enough  to  change  the  upward  motion  of  a  float  into  a  do«-n- 

ward  motion,  as  Richards  and  Shipley  observed.  Richards 
proposes  to  standardise  a  thermometer  by  this  means  with  0001°  C. 
accuracy.  Cf.  Kichards  and  Shipley,  J.  Amer.  Chem,  Soc.,  1914, 
3S,  1. 
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readings  of  tlio  nowilo  wtro  taken  directly.  We 
could,  however,  redviee  the  error  greatly  by 
standardisiiis  the  complete  turn  of  the  needle  and 
takius  the  volume  of  all  four  chamliers  of  the  gas 
meter  as  unit.     This  was  done  by  taking  a  gla.ss 


Fro.  6. 

bulb.  B  (Fig.  0),  the  contents  of  which  corre- 
sponded just  to  one  complete  turn  of  the  gas 
meter  needle  ;  the  volume  had  l)een  previously 
accurately  standardised  by  weighing.  At  first  the 
cocks,  H,  and  H,,  were  closed,  a  volume  of  air  was 
sucked  through  water  in  F  into  the  bulb,  B.  by 
means  of  a  levelling  vessel,  L.  ^^"hen  the  water 
level  reached  the  cock.  H5,  the  latter  was  closed 
and  Hj  was  opened,  so  that  the  contents  of  B  were 
now  at  the  atmospheric  pressure.  Next  Hj  was 
closed,  the  contents  of  B  were  driven  through  the 
gas  meter,  and  the  reading  of  the  latter  was  taken 
after  tapping  it  lightly.  Again  closing  H,  and 
repeating  the  same  process  20  to  30  times,  each 
time  tapping  the  gas  meter  lightly  before  the 
reading  was  ta.ken,  we  could  see  how  large  the 
discrepancy  of  the  successive  standardisation  was.* 
The  temperature  of  water  in  F,  in  L.  and  in  the 
gas  meter  must  of  course  be  kept  the  same.  The 
gas  meter  used  was  provided  with  a  thermo- 
meter, T,  a  manometer,  M,  and  a  level.  The 
following  figures,  obtained  in  one  case,  will  show 
the  magnitude  of  the  discrepancy  of  the  succes- 
sive standardisations.  The  gas  meter  was  kept 
undisturbed  between  two  successive  standardisa- 
tions. 

—0-2%  -f  0-3%  -|-0-2%— 0-9%  +0-2%  -f  0-7% 
±00%— 0-6%+0-3%-fD-5%— 0-7%-f0-l% 

It  will  be  seen  from  the  above  figures  that  the 
discrepancy  mo.stly  cancels  at  the  second  or  third 
reading.  This  is  without  doubt  due  to  the  sticking 
of  the  needle.  The  results  of  standardisation  and 
the  dLscrepancy  of  successive  .standardisations 
were  not  altered  when  the  speed  of  the  gas  was 

*  B  should  not  be  ftlled  through  the  gas  mct«r.  If  a  gas  be 
w.-nt  once  in  the  reversed  direction  through  a  gas  meter,  the  next 
meter  reading  Is  no  longer  trustworthy. 


varied  over  a  considerable  range.  We  have,  there- 
fore, good  reason  for  thinking  tliiit  the  compara- 
tively large  uncertainty  of  one  standardisjxtion  will 
be  reduced  to  a  tenth  or  perhajis  to  a  liftieth  if  we 
take  .")0  to  100  iiuintcrruptcd  com|>li'to  turns 
successively  for  the  stamlardisatiou.  'riie  difl'cr- 
ential  manometer  and  the  rotameter,  though  less 
sensitive,  ))roved  to  be  lonvenient  as  a  means  of 
seeing  instantaneously  whether  or  not  the  gas 
current  is  kept  constant. 

The  soittibiliti/  0/  the  calorimeter.  If  we  define — 
td  as  temperature  of  the  decomposer,  tiv  as  that  of 
the  wall,  tp  as  that  of  the  preheater.  v  as  the 
volume  of  gas  passing  through  the  calorimeter  in 
<-.r.  per  second,  and  K  as  the  electric  heat  supply 
to  the  decomposer  per  .second,  we  liave,  so  long  as 
we  are  working  with  an  inert  gas  or  a  mixture  of 
N,  -t-3Hj. 

heat  loss  to  the  copper  thermostat       =(td — tw)a 
heat  loss  to  the  preheater  =(td — tp)b 

heat  consumption  liy  the  passing  gas  =(td—  tpjcv 
where  a  and  b  correspond  to  heat  conductivity,  c  to 
specific  heat  of  the  gas.     Therefore — 

E  =  (td— t,v)a  +  {td— tp)(b  -f  cv). 

Owing  to  the  cttmplicated  conditions  prevailing 
around  the  decomposer  it  is  not  possible  to  get 
an  accurate  value  for  a,  b.  or  c  by  simple  calculation 
from  known  data  of  absolute  heat  conductivity  or 
specific  heat.  \^'e  can.  however,  determine  them 
experimentally  by  observing  ditTerent  sets  of 
values  of  td.  tw,  tp.  v,  and  E.  Jt  was  found  at 
6,59^  C.  that  a=011,  b=2-3x]0~3,  and  c  = 
3-50  X  10--*  for  the  mixture  (N2  -f  3Hj).  In  the  case 
of  decomposition  of  ammonia  a  and  b  will  retain 
the  same  value,  but  c  will  be  about  li  times  as 
large,  so  that  the  amount  of  energy,  which  is  not 
used  for  the  decomposition  of  ammonia,  or  in 
other  words,  the  energv  correction  AE  will  be 

AE=  (td— tw)"a-H(td— tp)  (b4-c'v) 
where  a  =  0-11,  b  =  2-3  x  10-3,  c'=5-34  x  10"*,  and 

therefore  we  have  Qt  = X  44,824. 

V 

Sources  of  errors  in  the  measurement.  Tliere  are 
many  sources  of  possible  error.  Firstly  the 
thermal  state  of  the  decomposer  is  different  when 
ammonia,  irtstead  of  the  mixture.  N2-f-3H3,  passes 
through  it.  As  the  decomposition  of  ammonia 
absorbs  a  large  amount  of  heat,  the  decomposed 
gas  is  necessarily  much  colder  at  the  moment  when 
it  leaves  the  cataly.st  than  before,  and  therefore 
the  lower  part  of  the  silver  crucible  is  lower  in 
temperature  than  the  upper  half.  The  direct 
measurement  with  two  pairs  of  thermocouples, 
one  at  the  upper  end  and  the  other  at  the  lower 
end  of  the  crucible,  showed  about  0-4°  C.  difference 
between  them,  when  ammonia  was  being  decom- 
posed at  maximum  rate.  This  constitutes  a  source 
of  error  amounting  to  2/3%  in  the  heat  of  forma- 
tion. In  the  actual  experiment  the  thermo- 
couple was  soldered  at  about  two-thirds  of  the 
lieight  of  the  crucible  and  therefore  the  result 
found  was  about  0  5%  too  low. 

The  greatest  difTiculty  connected  with  the  mea- 
surement was.  however,  the  correction  for  that 
part  of  ammonia  wliich  is  decomposed  at  other 
places  than  in  the  decomposer,  or,  in  other  words, 
not  at  the  expen.se  of  the  measured  energy  supplied 
to  the  decomposer.  We  know,  thanks  to  the 
extensive  researches  of  Ilaber  and  his  co-workers, 
that  different  sul)stances  have  different  grades  of 
catalysing  power  in  the  synthesis  of  ammonia.  As 
the  cat.iilyst  is  merely  an  accelerating  agent  of  the 
reaction  from  a  non-equilibrium  state  toward  an 
equilibrium,  we  would  expect  that  they  would 
accelerate  the  decomposition  of  ammonia  also  in 
different  degree,  as  the  equililirium  at  660°  C.  is 
reached  only  when  more  than  99-9 "„  ammonia  Ls 
decomposed.     Although     silver,     platinum,     and 
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porcelain,  with  which  the  ammonia  comes  in 
contact  in  our  measurements,  are  the  poorest 
catalysts  in  this  particular  reaction,  they  act. 
together  willi  tlie  unavoidable  trace  of  dust,  to 
decompose  ammonia  to  a  certain  extent.  This 
happens  tirst  within  the  preheater,  wliich  comes 
in  contact  with  100%  ^'Hj.  The  remaining  de-  ; 
composition  takes  place  after  tlie  gas  has  left  the  I 
decomposer,  i.e..  in  the  lioUow  space  confined  by  I 
the  porcelain  vessel,  wtiich  comes  in  contact  with 
gas  already  mostly  decomposed,  but  still  containing 
some  quantity  of  undecomposed  ammonia.  We 
have  to  find  the  amount  of  the  correction.  Xow, 
iT  we  cut  the  platinum  capillary  which  connects  the 
preheater  and  the  decomposer,  take  off  the  de- 
composer entirely,  pass  ammonia  through  the 
apparatus  just  as  in  the  main  experiment,  and 
measure  the  amount  of  anuuonia  decomposed. .this 
amount  will  be  larger  than  the  correction  wanted, 
as  the  hollow  space  confined  by  the  porcelain 
vessel  will  now  come  in  contact  with  practically 
100  %NH,  instead  of  mostly  decomposed  gas — say 
60 °o  decomposed,  as  in  the  case  in  the  main 
experiment — and  as  the  100  °o  NH,  is  decomposed 
more  easily  and  to  a  greater  extent  than  ammonia 
which  is  already  (30%  decomposed,  as  we  know 
well  from  the  laws  of  chemical  kinetics.  If  we 
make  a  mixture  of  a  composition  corresponding  to 
80  "o  decomposed  and  40  °(,  undecomposed  am- 
monia, and  pass  this  mixture  through  the  system 
instead  of  ammonia  and  measure  the  amount  of 
ammonia  which  is  decomposed  anew  by  the 
apparatus,  then  this  amount  is  apparently  smaller 
tntui  the  correction  wanted,  for.  although  we  find 
the  decomposition  in  tlie  hollow  space  correctly 
the  decomposition  within  the  preheater  will  be 
this  time  too  small,  as  it  comes  now  in  contact 
with  40  %NH3 instead  of  100°uXH3.  as  is  the  case 
in  the  main  experLment.  Thus,  although  we  do 
not  know  the  exact  magnitude  of  the  correction 
wanted,  we  know  that  it  must  lie  between  the  two 
limit  values  thus  obtained.  By  using  the  hmit 
values  as  the  correction,  we  get  the  limit  values 
of  the  heat  of  formation  of  ammonia.  The  nearer 
the  limit  values  of  the  heat  of  formation  approach 
each  other,  the  smaller  the  uncertainty  arising 
from  this  source  will   be.     The  results  obtained  where  Kp= 

will  be  seen  from  the  following  table  : — 


the  fad  that  the  thermocouple  for  the  decomposer 
has  been  fixed  at  about  two-thirds  of  the  heignt  of 
the  silver  crucible  instead  of  at  the  middle,  as 
already  stated.  We  olitain  thus  for  the  heat  of 
formation  of  ammonia  13,160  grm.-cals.  per  mol. 
at  t}59°  C. 

In  exactly  the  same  way  other  series  of  measure- 
ments were  carried  out  at  lower  temperatures. 
The  results  were  : — 12,860  grm.-cals.  per  mol.  at 
554°  C,  12.700  grm.-cals.  at  503"  C,  and  12,670 
grm.-cals.  at  466°  C.  The  latter  figures  are.  how- 
ever, less  accurate  owing  to  the  smaller  quantity 
of  decomposed  gas,  and  accordingly  the  smaller 
amount  of  supplied  energy. 

The  result  found  experimentally  can  be  checked 
by  calculation  from  other  physical  constants. 
That  it  can  be  calculated  from  specific  heats  of  the 
sxibstances  concerned  is  already  fully  shown  at  the 
beginning  of  this  paper.  There  is,  however, 
another  "consideration  which  allows  us  even  to 
reach  those  inaccessible  figures  at  higher  tempera- 
tures, at  which  the  measurement  of  the  heat  of 
formation  or  the  specific  heat  of  anunonia  becomes 
impossible  owing  to  its  great  instability.  The  heat 
of  formation  is,  as  is  well  known,  closely  related  to 
equilibrium  constant,  the  relation  being  usually 
expressed  by  the  van't  Hoff's  equation  of  reaction 
isochore, 


dlnKc 
dT 


Q 
"BT2 


where  Kc=' 


CsH, 


Hi 


in  the  case  of  the  reaction  JXj-riH.^^XHj.  where 
CsHj.  Cs,.  Chj,  represent  the  molar  concentrations 
of  XH3.  N..  and  Hj  respectively  in  the  mixture  of 
the  equilibrium  state.  If  we  aUow  the  reaction 
to  proceed  under  constant  pressure,  as  happens 
in  our  actual  measurements,  instead  of  at 
constant  volume,   we  have 

dJnKp^    ^ 
dT  RT2 

PSHj 


P*.  pL 


Q'=Q+BT.  (pxH.,  Ph,.Ph  ) 


Table  I. 
Experimental  data  obtained  in  the  determination  of  the  heat  of  formation  of  ammonia  at  659°  C. 


(X,  +  3H,) — Vol.  produced  (reduced) 

Heat  of  formation  of  ammonia  grm.  cals.  per  mol. 

c.c.  per  sec. 

.NH,— Vol. 
sent  In 

Energy 
supplied 

Ko. 

(reduced) 

With  de- 

Without decomposer. 

grm.-cals. 

c.c.  per  sec. 

composer 

per  sec. 

I.  Lower 

Cpper 

n.  Lower 

Mean  of 

from  NH,. 

from  ya,    trom  .Mlj-r 
3H.^>-.. 

1 

limit. 

limit. 

limit. 

the  last 
two. 

1 

12-7 

16-32 

0-680 

0-183 

4-641 

12,750 

13,310 

12,900 

13,110 

8 

12-7 

15-96 

0-680 

0-183 

4-499 

12,670 

13,200 

12,820 

13,010 

3 

20-9 

18-59 

0-778 

0-460 

5-252 

12,670 

13,230 

13,000 

13,120 

4 

lS-9 

12-51 

0-696 

0-306 

3-504 

12,560 

13,300 

12,880 

13,090 

6 

4-3 

5-703 

0-575 

0-063 

1-592 

12,500 

13,910 

12,630 

13,270 

0 

4-3 

5-727 

0-575                 0-059 

1-578 

12,340 

13,720 

12,480 

13,100 

7 

43 

5-472 

0-575         '        0064 

1-506 

12,350 

13,800 

12.490 

13,140 

The  first  lower  Umit  in  the  last  columns  of  the 
table  is  obtained  when  no  correction  due  to  the 
decomposition  elsewhere  is  made,  the  second  lower 
umit  when  the  correction  obtained  bv  the  further 
decomposition  in  the  mixture  XH3"-fN,4-3Hj  is 
made,  while  the  upper  limit  is  that  when  the  cor- 
rection obtained  by  the  decomposition  of  ammonia 
m  the  absence  of  the  decomposer  is  made.  The 
mean  of  the  two  corrected  limit  values  gives 
13,i00  grm.  cals.  per  mol.  It  is,  however,  likelv 
that  this  figure  is  about  0-5%  too  low  owing  to 


representing  the  partial  pressure  of  the  components 
at  an  equilibrium  state}.  If  Q'  is  approximately 
constant  between  600° — 1000°  C.,  we  can  integrate 
the  equation,  namely. 


InKp   = 
or  logKp= 


Q' 
jiwi  +  constant: 


4-571T  ■^^• 
The  most  careful  investigation  of  the  maximum 
yield  of  ammonia  from  nitrogen  and  hydrogen,  in 
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other  wonis.  that  of  the  eqiiiUbriuui  constant, 
carried  out  by  l>r.  Ponnaz  ami  the  author.* 
shows  very  clearly  that  the  equation — 


log 


PSH, 


13200 


p^pL  •'•^'^t' 


,—6-314. 


expres-ses  the  experimental  results  almost  exactly, 
as  will  be  seen  from  the  followins:^  table  : 

Table  II. 


Xempentture. 

11)' X 

Kp. 

"C. 

found. 

calc. 

561 

213 

21-3 

631 

11-4 

11-5 

914 

1-99 

1-99 

952 

1-68 

1-67 

We  see  that  Q'  =  13,200  ^rmi.-cals.  per  mol., 
C  =0-134,  express  almost  exactly  the  experimental 
result,  or  in  other  words,  the  heat  of  formation 
between  500°  C.  and  1000°  C.  is  nearly  "onstant. 
The  curve  in  Fig.  1  representing  specific  heat  and 
heat  of  formation  at  the  same  time,  is  drawn  in 
such  a  way  that  the  heat  of  formation  of  anmionia 
reaches  a  maximum  at  about  S00°  C  and  falls 
somewhat  at  lower  as  well  as  higher  temperatures, 
so  that  at  no  point  does  it  deviate  much  from  a 
mean  value   13.200  grm.-caLs.  per  mol. 

In  general  the  heat  of  formation,  Qt,  of  any 
substance  at  a  temperature,  t,  is  connected  with 
specific  heats,  cp,  c'p.  of  the  reacting  system  and  of 
the  reaction  products  respectively  by  the  following 
equations  : — 

Cp=a4-bt+ct*+ 

Cp'=a'+b't+c't2+ 

Qt=Qo+(a— a')t+  i(b— b')t2+ J(c— c')t3+ 

Re-writing  Qt  in  the  form 
Qt=A+BT-!-CT2  + 

and  applying   van't   Hoff's  equation   of    reaction 
isochore,  we  have 


logK=j:^ 


4 -57  IT    1-985 


vol^logT- 


4-571 


T+. 


.+ const. 


We  can  therefore  easily  check  the  result  of 
experimental  determinations  of  the  heat  of  forma- 
tion at  any  temperature  bymeansrjf  the  equilibrium 
constant  at  that  temperature.  In  the  special  case 
of  ammonia  we  have 


log 


PSH,    _  9591 


1-985   ^-^       4-571      ^ 


0-85x10"° 
4-571 


T2-I-2-10 


which  is  derived  from 
Cp=  13-47 -f-0-00104t 
c'p=8-62-i-0-003.5t-l-51  x  KrH^ 
Qt=10,950-|-4-85tr-0-00093t2— 1-7  x  10-«t3 

These  measurements  are  a  part  of  a  series  of 
careful  studies  on  the  thermo-dynaniics  of 
ammonia  carried  out  by  the  author,  partly  in  the 
Technische  Hochschule.  C'arlsruhe,  partly  in 
•\iii-rgesellschaft,  Berlin,  and  partly  in  Kaiser 
Wilhelni  Institut,  Berlin-Dahlem,  in  the  laboratory 
of  Professor  Ilaber.  It  is  my  pleasant  duty  to 
express  my  indebtednf!.ss  to  Professor  H.iber,  who 
took  great  interest  i a  this  subject,  and  gave  me 
most  valuable  advice  and  help  in  every  possible 
way. 

*  Xamarn  and  Ponnaz:   Zeits.  Elektrochem.,  1915,  II,  89. 
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THP:  ACTION  OF  BOII.IXO  ACETIC.  PRO- 
PIONIC. AND  BUTVKIC  ACIDS  ON 
ALrillNlU.M.  WITH  A  NOTK  ON  THE 
ACTION  OF  FOK.MIC  AND  SO  .ME  IlKiliEU 
ACIDS. 

BY    RICHARD    SELIGM.\N    .\^Sli    PERCY    WILU.OIS. 

IntrodiicU>ry. 

The  work  of  which  the  following  is  an  account 
forms  jiart  of  an  extended  iiKiuiry  which  has 
been  undiTtaken  with  tlie  object  of  clearing  up 
some  of  the  anomalies  to  be  found  in  literature 
dealing  with  the  action  of  acids  upon  aluminium. 
The  present  note  refei-s  only  to  one  small  section 
of  the  work,  namely,  the  action  of  certain  hot, 
concentrated,  volatile  fatty  acids  ;  it  owes  its 
separate  treatment  to  some  observations  made  in 
technical  practice. 

.Uuminiimi  stills  ha\e  been  used  for  a  number 
of  years  for  tlie  distillation  of  acetic  acid  and  it 
has  been  tovind  that,  whereas  some  parts  of  the 
apparat\is  withstand  the  action  of  the  acid  in  a 
very  satisfactory  manner,  other  parts  are  subject 
to  rapid  corrosion.  This  subject  has  recently 
grown  in  importance. 

It  was  considered  at  the  outset  of  the  experi- 
ments made  to  determine  the  conditions  governing 
the  rate  of  attack,  that  the  presence  or  absence 
of  air  might  be  the  main  factor,  but  this  assump- 
tion was  found  to  be  erroneous,  although  there  was 
some  evidence  that  in  the  absence  of  oxygen 
dissolution  is  more  imiform  than  when  oxygen  is 
present.  On  the  other  hand,  the  question  of 
concentration  was  found  to  be  all-important,  quite 
exceptionally  narrow  limits  defining  the  strength 
of  acid  which  caiises  rapid  dissolution  of  the  metal. 
As  was  to  be  expected,  the  rat«  of  dissolution  falls 
a.s  the  strength  of  the  acid  increases,  so  that  a 
99  "o  acid  has  only  about  one-tenth  of  the  action 
upon  alundnium  of  a  90%  acid.  But  the  astonish- 
ing fact  was  also  brought  to  light  that  the  removal 
of  the  last  005°;,  of  water  is  sufficient  to  raise  the 
rate  of  dissolution  a  hundred-fold,  whilst  con- 
vereely  the  addition  of  005%  of  water  to  a  corros- 
ive acid  suffices  to  stop  the  action. 

Incidentally  it  was  found  that  the  acetate  formed 
by  the  action  of  dehydrated  acetic  acid  on  alu- 
minium ditiers  from  that  obtained  l>y  the  action 
of  l<-ss  concentrated  acids,  and  forms  a  compound 
which   has   not   been   describe<l   previously. 

Boiling  90 °„  acetic  acid  dissolves  aluminium 
and  y)roduces  an  insoluble  gelatinous  basic  acetate. 
Analysis  of  this  compound,  dried  at  100*  C,  gives 
figures  agreeing  witli  tlic  formula  AllO.COCMjljOII. 

By  the  action  of  tlchydratcd  acetic  aciii  on 
aluminiiun.  an  acetate  is  formed  which  under  a 
magnification  of  500  is  seen  to  consist  of  small 
rectangidar  crystals.  'Phis  substance  dissolves 
very  readily  in  water,  forming  a  solution  which 
has  lh(!  properties  given  in  the  literatiu-c  of  the 
.subject  as  those  of  a  solution  of  the  normal  acetate. 
It  is  also  slightly  soluble  in  dehydrated  acetic  acid, 
but  the  smallest  trace  of  water  added  to  this  solu- 
tion produces  a  slow  decomposition  which  may 
l)e  hastened  by  warming,  the  insoluble  ba-sic 
acetate  referred  to  being  precipitated.  The 
converse  change  can  be  brought  about  by  heating 
th<,'  basic  acetate  with  acetic  anhydride  in  sealed 
tubes,  which  is  a  simple  iriethod  of  pi'eparing  the 
crystalline  acetate  :  wlicn  i)repared  in  this  way 
the  crystals  seem  to  dider  slightly  in  appearance 
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from  those  obtained  by  direct  dissolution  of  the 
metal.  Tlie  exjict  ooiiiposition  of  the  rryslalliiie 
acetate  has  not  yet  been  ostahlished,  and  at  the 
moment  it  can  only  lie  stated  definitely  that  it 
contains  more  acetic  acid  than  the  least  l)asic 
acetate  heretofore  described. 

[Shortly  after  the  conclusions  indicated  above 
had  been  arrived  at,  it  was  found  possible  to 
establisli  the  close  analogy  existing  l)et\veen  con- 
centrated butyric  and  acetic  acids  with  regard  to 
their  action  on  aluniiniiun.  Boiling  butyric  acid 
of  about  tt!l"„  strength  has  practically  no  efi'ect 
whatever  upon  aluniiniuni.  Nevertlieless  when  an 
aluniiniuni  dcplilcgniating  column  was  fitted  to  a 
technical  butyric  acid  still,  whereby  the  concentra- 
tion of  ttie  acid  was  increased  by  aliout  1  "„.  rapid 
and  extensive  corrosion  immediately  occiu-red. 
Experiments  contirmcd  that  if  the  butyric  acid  were 
completely  dehydrated,  its  action  on  aluminium 
was  similar  in  all  lespects  to  that  of  deliydrated 
acetic  acid,  rapid  dissolution  of  the  metal  taking 
place. 

This  experience  led  to  a  similar  series  of  experi- 
ments with  propionic  acid.  In  this  case  also 
perfect  analogy  between  the  acids  was  estab- 
ILshed. 

It  has  not  been  possible  to  experiment  with 
dehydrated  formic  acid,  Ijut  the  action  of  boiling 
77 ''o  aiid  has  been  Ijriefly  examined.  This  acid 
attacks  aluminium  very  rapidly,  a  crystallme  salt 
being  formed. 

Finally,  experiments  were  made  with  a  mixture 
of  higher  fatty  acids,  containing  olS^g  palmitic  acid, 
40%  stearic  acid,  and  5°,,  oleic  acid.  At  tempera- 
tures up  to  300°  C.  aluminium  has  been  pre.sumed 
to  be  quite  unaffected  Ijy  these  acids,  but  occasion- 
ally in  the  course  of  industrial  work  a  case  of 
pitting  has  come  to  light  which  it  has  been  quite 
impossible  to  expl.iiu. 

Easterfield  and  Taylor  (Chem.  Soc.  Trans.,  1911, 
99,  229S)  state  that  at  temperatures  aliove 
300^  C,  aluminium  is  attacked  by  stearic  acid,  and 
that  the  corresponding  ketone,  stearone,  is  pro- 
duced by  the  decomposition  of  the  aluminium 
stearate  originally  formed.  It  seemed  at  first 
incredible  that  traces  of  water  should  play  any 
part  in  stopping  the  action  of  these  acids,  at 
the  high  temperature  invohed.  Nevertheless, 
observations  have  tieen  made  pointing  to  the 
conclusion  that  this  is  the  case  with  the  higher 
as  with  the  lower  acids.  On  heating  alu- 
miniiun  with  the  mixture  of  the  higher  acids 
referred  to.  no  action  \\as  noted  in  (i  hours  lielow 
270"  C,  but  the  metal  was  attacked  occasionally 
at  temperatures  between  270^  and  300°  C.  Above 
300°  C.  attack  invarialdy  took  place  and.  once 
stai-ted.  continued  if  tlie  heating  were  stopped 
until  the  temperature  had  fallen  as  low  as  100°  C. 
The  form  of  attack  is  very  similar  to  that  of 
butyric  acid,  although  far  more  rapid.  \Mien  the 
acid  was  heated  in  a  current  of  drv  hvdrogen,  it 
wa,s  found  that  the  attack  started  as' low  as  200°  C. 

To  explain  the  immunity  which  ahuninium 
enjoys  from  attack  liy  ordinary  concentrated  acetic 
acid,  the  viev,-  may  lie  advanced  that  it  is  due 
to  a  continuous  coating  of  insoluble  gelatinous 
basic  acetate  on  the  surface  of  the  metal.  The 
fact  that  a  crystalUne  acetate,  which  could  not 
form  a  continuous  coating,  is  produced  in  the 
absence  of  all  water  would  then  account  for  the 
rapid  increase  in  the  rate  of  dissolution  by  the 
dehydrated  acid,  the  sensitiveness  of  this  action 
to  minute  traces  of  water  depending  on  the  rapid 
decomposition  which  the  crystalline  acetate  un- 
dergoes on  heating  with  water. 

The  action  of  77°,,  formic  acid  on  alumini\im 

?oints  to  somewhat  the  same  conclusion.  Boding 
7°o  formic  acid  difTei-s  from  acetic,  propionic. 
and  butyric  acids  in  that  it  dissolves  aluminium 
rapidly.  The  formate  produced  is  crystalline 
and,  unlike  the  crystalline  acetate,  propionate,  and 


butyrate,  is  stable  in  77%  acid,  no  gelatinous 
formate  lieing  produced.  It  must,  however,  be 
noted  that  the  attack  by  77  "„  formic  acid  differs 
from  that  by  the  deliydrated  acids  investigated,  in 
that  it  is  uniform  and  not  local  ;  in  this  it  re- 
sembles the  attack  by  dilute  acetic  acid.  The  fact 
that  dilute  acetic  acid  attacks  alunuidum  readily  is 
not  destructive  of  the  view  that  the  liasic  acetate  is 
the  protective  agency.  Ijecause  tlie  soluljUity  of 
the  acetate  increases  rapidly  as  the  strength  of  the 
acid  falls. 

As  an  alternative  to  the  above  suggestion  it  may 
V>e  proposed  that  the  rate  of  dissolution  of  alu- 
minium in  all  these  acids  is  very  high.  t)ut  that 
wliene\er  water  is  present  the  metal  becomes 
coated  with  the  well-known  film  of  oxide  which 
retards  the  action  of  tlie  ai-id.  In  the  alisence  of 
water  this  protective  film  would  not  be  formed. 
This  view  iinds  support  from  the  appearance  of 
the  pits  formed  by  the  dehydrated  acids,  and  from 
the  tact  that  the  rate  of  dissolution  is  highest  in 
cases  where  the  surface  of  the  metal  has  l:>een 
shielded  from  oxidising  agencies  during  the  pre- 
paratory cleaning  of  the  surface.  This  is  strength- 
ened liy  the  behaviour  of  aluminium  in  stearic  acid. 
It  has"  been  stated  that  up  to  a  temperature  of 
300 '  C.  aluminium  is  immune  from  attack  by 
stearic  acid  ;  if.  however,  a  piece  of  aluminium  be 
amalgamated  with  mercury  and  then  immersed  in 
molten  stearic  acid  at  a  temperature  of  100°  C, 
dissolution  proceeds  rapidly  and  uniformly.  The 
rapid  oxidation  of  amalgamated  aluminium  is  con- 
sidered to  be  due  to  the  fact  that  a  continuous 
protective  coating  of  oxide  cannot  be  formed 
over  the  surface  of  the  metal.  It  is  in  accord- 
ance with  this  view  that  attack  l)y  stearic 
acid  proceeds  at  quite  low  temperatvu-es.  If 
thLs  alternative  suggestion  lie  correct,  it  shoidd 
be  possible  to  promote  coii'osion  at  low  tempera- 
tures by  mechanically  removing  the  fihu  of  oxide, 
but  this  has  not  been  found  possible  up  to  the 
present. 

Ea^erimenial. 

The  metal  used  for  the  experiments  was  in  the 
form  of  thin  rolled  strips  Oo  nun.  thick.  70  x  25  mm. 
in  size.  The  composition  of  the  metal,  when  of 
importance,  is  given  in  the  case  of  each  experi- 
ment. 

In  order  to  eliminate  any  discrepancies  due  to 
the  plivsical  state  of  tlie  inetal.  aU  the  samples 
were  c'arefidly  annealed  at  410°  C.  before  use. 
The  method  "of  annealing,  which  consisted  of 
heating  in  a  sulphur  vapour  liath.  was  selected  with 
a  view  to  makhig  the  conditions  easily  repro- 
ducible whilst  ensuring  a  thorough  release  of  all 
strain-s  due  to  the  rolling  of  the  metal. 

(Note. — Since  these  notes  were  written  certain 
oljservatious  have  cast  some  doubt  on  the  com- 
pleteness with  which  the  annealing  of  aluminium 
can  be  effected  at  440°  C.) 

After  being  annealed,  unless  otherwise  stated 
the  samples  were  cleaned  by  immersion  in  warm 
5%  caustic  soda,  washed  with  water,  plunged  into 
warm  nitric  acid  (1  vol,  of  acid  of  sp,gr.  1-42  to 
1  vol.  of  water),  again  washed,  and  finally  dried  in 
an  air  tiath  at  100°— 120°  C. 

The  numerical  residts  are  aU  given  as  milli- 
grammes of  aluminium  dissolved  per  24  hours  per 
100  sq.  cm.  This  is  termed  the  solution  rate  (S.R.) 
throughout.  Whilst  this  denomination  is  a  con- 
venient one.  the  figm-es  must  not  be  taken  as 
indicating  more  than  the  order  of  the  rate  of 
attack,  especially  when  the  latter  is  at  all  local  in 
character. 

Series  A.  The  experiments  in  this  series  were 
made  with  a  view  to  determine  the  effect  of  au-  in 
promotins  the  attack  of  boiling  acetic  acid  on  the 
metal.  As  stated  above,  no  acceleration  of  the 
attack  due  to  the  presence  of  air  could  be  detected. 
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Ejrperimciil  AI.  The  composition  of  the  metal 
usea  was  as  follows :— Si  014  "o.  Fo  014,  On  002.  Al 
(by  dilT.)  1H'"'\>.  A  proliminary  oxpt'rimcnt  was 
made  in  an  opon  tviln-  n-striitod  at  the  lower  end, 
the  tlireo  test  strips  heinj;  at  dilTerent  heights 
above  the  boiling  liquid.  Under  these  conditions 
it  was  assumed  tnat  the  avid  vapours  svirroundinj; 
the  upper  strip  (No.  oO)  would  be  diluted  by  a 
larvro  lunount  of  oxygen,  when^as  the  lowest  strip 
(No.  481  would  be  surrovmded  by  almost  pure 
aoetii-  acid.  The  results  show  no  relation  lietween 
the  solution  rate  and  the  position  of  the  strip  in 
the  tube,  and  were  quite  irresnilar.  probably  owing 
to  the  dilllculty  of  oontroUing  the  vapour  supply, 

T.\BLE    I. 


Time  from  start. 

Solution  rat«  (mgrms.  p«r  100 
hours). 

sq.  cm.  per  24 

Test  strip,  48. 

Test  strip,  49. 

Test  strip,  50. 

2  hours 

8  hours 

14i  hours 

3-3            !           6-7 
45                        2-2 
6-2            1            51 

6-7 
2-2 
8-2 

After  14  J  hours  there  was  evidence  of  local  action 
in  the  shape  of  a  small  niimber  of  clean-cut  circular 
pits.  In  view  of  the  unsatisfactory  result  obtained 
in  this  and  similar  attempts,  experiments  were 
ma»le  in  sealed  tubes. 

Experiment  All.  A  te.st  strip,  of  which  the 
composition  was  Si  Oil,  Fe  014,  Cu  002.  Al  99-7«„, 
was  heated,  together  with  99\  acetic  acid  and 
oxygen,  in  a  sealed  tube  suspended  in  an  atmo- 
sphere of  boiling  acetic  acid  vapour.  After  18i 
hours  the  tube  was  opened  and  foimd  still  to 
contain  oxygen.  The  aluminium  strip  showed  no 
sten-s  of  pittmg,  and  the  solution  rate  was  only  4. 
T^e  surface  of  the  metal  was  covered  with  a  uni- 
form coating  of  basic  acetate,  insoluble  in  wat-er. 

Krperimenl  Alll.  Experiment  All  was  re- 
peated, with  the  difference  that  instead  of  adding 
oxygen,  all  the  air  was  expelled  from  the  tube  by 
boiling  the  acid  and  sealing  the  tube  whilst  the 
acid  was  boiling.  On  opening  the  tube  under 
water  after  it  had  been  heated  diu-ing  about 
lOJ  hours,  it  was  found  to  contain  about  2  c,c.  of 
gas,  presumably  hydrogen.  The  strips  showed  no 
signs  of  pitting,  and  the  solution  rate  was  only  8-5, 
If  anything,  therefore,  oxygen  wo\ild  appear  to 
restrain  the  rate  of  dissolution,  or  the  diminished 
pressure  facilitating  the  liberation  of  hydrogen 
was  responsible  for  the  increased  rate  of  dissolution 
(cf.  Ditte.  Comptes  rend.,  110,  pp.  573,  7.52  ;  see 
this  J.,  1890,  .549,  054).  However,  both  figures 
are  very  small  absolutely. 

Flxpe'rimenls  All  and  AIII  were  repeated  with 
90  %  acid  in  plaee  of  99  °„.  Here  again  the  solution 
rate  was  somewhat  higher  in  vacuo  than  in  the 
presence  of  oxygen  (92  again.st  77),  but  in  the 
latter  case  there  was  dLstinct  evidence  of  local 
action  in  the  formation  of  a  number  of  pits. 

Series  B.  The  object  of  this  series  was  to  deter- 
mine the  effect  of  the  concentration  of  the  acid  on 
the  rate  of  attack.  The  apparatus  used  in  these 
experiments  consisted  of  a  wide  boiling  tube  con- 
tauiing  sufficient  acid  to  cover  the  samples  (about 
60  C.C.).  In  order  to  prevent  evaporation  the 
boiling  tube  was  loosely  stoppered  by  means  of 
a  narrower  tube  expanded  at  it»s  upper  end  and 
supplied  with  a  cork  carrying  water  inlet  and 
outlet.    The    results  are    given    in  Table  II. 

It  was  found  that,  as  in  the  case  of  the  action  at 
ordinary  temperature,  the  rate  of  dissolution  was 
largely  increased  by  dilution.  At  the  same  time, 
the  experiments  indicate  the  influence  of  the 
composition  of  the  metal.  Until  high  concentra- 
tions are  reached  the  purest  metal  is  found  to   be 


least  attacked,  but  with  the  strongest  acids  where 
the  attack  is  small  the  res\ilt^s  are  less  definite. 
Later  it  will  be  seen  that  with  dehydrated  acid 
very  striking  discrepancies  obtain. 

Table  II. 


Composition  of  aluminium. 


Concentration 


of  acid. 

Si013,Fc014 

Si  0  21  Fe019. 

Si0  45.  Fe0-4& 

Cu  000.       '         Cu  000.       1         Cu  000. 

Al    99  73               Al   996 

Al  991 

50% 

S.R.  315 

S.R.  340 

S.a.  415 

60% 

285 

S40 

405 

70% 

240 

280 

330 

80% 

210 

220 

295 

90% 

100 

120 

165 

08% 

33 

28 

35 

99-9% 

3 

3 

7 

In  all  cases  the  metal  was  attacked  uniformly 
without  any  indication  of  pitting.  During  the 
course  of  the  experiments,  ^^hich  were  carried  on 
during  four  hours,  the  acids  up  to  concentrations 
of  9S"o  became  turbid,  owing  to  the  separation  of 
basic  acetates. 

Scries  C.  The  experiments  so  far  described  gave 
no  evidence  of  the  rapid  corrosion  occasionally 
observed  in  practice,  but  in  one  of  the  attempts 
made  to  control  the  composition  of  the  vapours 
siuTounding  the  metal,  after  the  failure  of  experi- 
ment .VI,  (he  following  arrangement  was  adopted. 

Expcrimenl  CI.  The  test  strip  was  placed  in 
the  upper  part  of  a  wide  tube  drawn  at  the  bottom 
into  a  small  bulli  in  which  the  concentrated  acid 
was  boiled,  whilst  )jy  means  of  a  glass  tube  a 
stream  of  dry  oxygen  was  caused  to  play  upon  the 
surface  of  the  metal.  After  the  experiment  had 
been  in  progress  during  nearly  two  hours,  the 
surface  of  the  test  strip  was  covered  with  a  whit« 
crust  ;  when  this  had  been  removed,  the  metal  was 
found  to  have  been  heavily  attacked.  jVlthou^h  a 
large  amount  of  metal  had  passed  into  solution, 
the  attack  was  not  uniform,  as  in  the  case  of  the 
acids  of  low  concentration.  The  surface  of  the 
metal  was  covered  V)y  a  mass  of  small,  circular, 
sharply  defined  pits.  These  pits  were  clean  and 
bright,  thus  differing  signally  from  those  some- 
times formed  by  cold  acetic  acid,  which  are  almost 
always  irreguliir  in  shape,  black,  and  usually 
encrusted  with  a  deposit  of  basic  acetate.  The 
distribution  of  the  pits  was  by  no  means  regular  ; 
this  fact  probably  accounts  for  much  of  the  varia- 
tion in  the  solution  rates  found  in  subsequent 
experiments. 

At  the  time,  this  experiment  was  held  to  confirm 
the  view  that  the  presence  of  oxygen  was  the 
governing  factor,  but  repetition  led  t.o  the  most 
astonishing  variations  in  the  result.  The  experi- 
ment was  repeated  again  and  again  under  what 
appeared  to  be  identical  conditions.  On  some 
occasions  the  corrosion  started  in  15  minutes,  in 
others  no  action  whatever  could  be  detected  after 
2  hours.  The  solution  rates  varied  from  0  to  over 
1000. 

Amongst  the  hypotheses  raised  to  explain  this 
discrepancy  were  the  presence  of  traces  of  nydrogen 
chloride,  the  presence  of  sodium  chloride,  the 
presence  of  the  aluminium  acetate,  and  the  con- 
centration of  the  acid  used.  Each  of  these  was 
tested  experimentally,  and  it  was  cmly  by  a  process 
of  exhaustion  that  the  conclusion  was  reached  that 
the  .acetic  acid  underwent  some  change  during  the 
course  of  the  experiment.  This  view  W'as  con- 
firmed by  the  folhnving  experiment. 

Experiment  CI  I.  Tlie  acid  used  in  the  first 
experiment  in  which  a  high  rat«  of  corrosion  was 
observed  had  been  kept,  and  was  used  again  with 
a  fresh  sample  of  aluminium.  It  was  found  to  be 
very  active  and  gave  the  high  solution  rate  of  1700, 
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corrosion  starting  within  ten  minntes.  This  acid 
was  fMinii  to  have  reducing  pi-opertiis,  and  it  was 
thought  possible  tliat  some  product  of  decom- 
position of  the  acid  was  the  active  agent.  Tests 
were  theieforo  made  in  \vl\iih  small  quantities  of 
aJcoliol,  acetaldehyde,  fonnaldehyde,  and  formic 
acid  were  added  to  the  i>0'\,  acetic  acid.  In  each 
case  the  result  was  negative.  Moreover,  it  was 
estahlished  that  tlie  addition  of  a  small  quantity 
of  0P"o  acid  to  the  active  sample  of  acid  used  in 
experiment  CI  sufficed  to  destroy  its  activity. 

The  acid  used  in  all  these  experiments  melted  at 
it-U"  C,  equivalent  to  a  strength  of  about  99%. 
In  spite  of  the  fact  that  increase  in  concentration 
between  90  "„  and  99%  led  to  a  decrease  in  the 
solution  rate,  the  only  remaining  explanation  of 
the  facts  was  that  by  passing  dry  oxygen  tln-ough 
the  boiling  acid  the  concentration  had  been  further 
increased.  Kxperiments  were  therefore  made  with 
acid  containintr  le.ss  water. 

Er-pprimcnl  CIII.  An  acid  melting  at  10-16°  C. 
was  prepared  liy  freezing  out.  On  boiling  a  strip 
of  aluminium  in  this  acid  whilst  passing  a  slow 
cun-ent  of  dry  oxygen  tlu'ough  tlie  liquid,  rapid 
corrosion  set  in  after  about  70  minutes,  and  tl\e 
mean  .solution  rate  during  2  hours  was  found  to  be 
780.  Tins  experiment  was  repeated  \\ith  fresh 
samples  of  acid  melting  at  1616''  C,  and  similar 
results  were  always  obtained.  Moreover,  it  was 
established  that  even  acid  melting  at  16-10°  C. 
underwent  changes  during  the  boiling,  because  a 
fresh  test  strip  placed  in  the  acid  which  had  been 
used  in  a  previous  experiment  began  to  corrode  in 
about  .T  minutes. 

The  following  figures  may  be  given  as  typical 
of  those  regularly  obtained  with  acid  of  about 
80-8%  concentration. 

Experiment  CIV.  Test  strip  No.  104.  Compo- 
sition—Si 014  Fe  0-14,  Cu  002%.  Original 
weight.  2-1276  grms.  Area  of  surface,  36  sq.  cm. 
W.pt.  of  acid  before  experiment,  10-10°  C.  Current 
of  dry  oxygen  passed  into  lioiiing  tulje.  Deposit 
and  pitting  appeared  50  niins.  from  start.  L^ura- 
tion  of  experinient,  2  hours.  Actual  loss  in  weight 
of  strip,  00126  grm.  Jfeau  solution  rate,  420. 
5I.pt.  of  acid  .after  experiment,  16ol°C.  Acid 
contained  in  solution  .iVljOa  equivalent  to  0-09% 
of  the  normal  acetate. 

The  experiments  of  this  series  demonstrate 
clearly  that  on  boiling  acetic  acid  in  a  slow  current 
of  oxygen  a  lower  boiling  constituent,  ^^hich 
inhibits  the  action  of  the  acid  on  aluminium,  is 
removed,  and  in  view  of  the  experiment  made 
with  99%  acid  and  oxygen  in  a  sealed  tube  (All), 
it  seemed  clear  that  the  action  of  the  mo^■^ng  gas 
was  not  of  a  chemical  nature.  Nevertheless  it  Was 
de.sirable  to  repeat  the  experiments  of  Series  C, 
using  an  indifferent  gas  in  place  of  oxygen.  The 
experiments  were  carried  out  in  a  boiling  tube 
closed  by  a  rubber  stopper  through  which  three 
tubes  passed. 

By  means  of  one  tube  a  current  of  dry  hydrogen 
was  led  to  the  bottom  of  the  boiling  tube.  A 
secondary  hydrogen  inlet  was  formed  by  bending 
the  inlet  tube  so  that  the  gas  played  on  the  rubber 
stopper,  thus  preventing  condensation  of  acid 
vapours.  A  steam  coil  wound  around  the  top  of 
the  boiling  tube  also  served  to  prevent  condensa- 
tion. (These  experiments  were  made  at  a  time 
when  it  was  not  possible  to  obtain  ground  glass 
apparatus.)  The  gases  left  the  apparatus  by 
means  of  a  third  tube  which  was  furnished  with  a 
trap  serving  to  prevent  air  from  I)eing  sucked  into 
the  boiling  tube  in  case  of  a  momentary  fall  in  the 
pressure. 

Experiment  CV.  About  60  c.c.  of  acid  (m.pt^ 
16-26°  C.)  was  boiled  for  several  hours  in  a  current 
of  di-y  hydrogen.  A  strip  of  aluminium  having  the 
composition.  Si  O-lSo^,  Fe  014,  C\i  0-00.  Al' (by 
diff.)  99-73%.  was  then  introduced  into  the  acid. 
Streams  of  gas  bubbles  were  given  off  within  5 


minutes.  After  3  hours  the  formation  of  solid 
acetate  was  noted,  the  acid  remaining  clear. 
During  4  hours  the  mean  solution  rate  was  found 
to  be '1300. 

Experiment  CVI.  Further  to  exclude  the 
action  of  any  possible  unpurities,  experiment  CIV 
was  repeated  with  a  sample  of  acetic  acid  purified 
by  fractional  distillation  with  potassium  j)erman- 
ganate.  as  recommended  liv  Bousfield  and  Lowry 
(.T.  Chem.  Soc,  1911,  99, 1432),  the  middle  fraction, 
boiling  between  118-3°  and  118-4°  C.  (uncorr.), 
being'ietained.  Tliis  acid,  melting  at  16-19°  C, 
was  boiled  in  a  current  of  dry  hydrogen  in  the 
apparatus  described  above,  so  as  to  avoid  any 
possibility  of  oxidation.  After  one  hour  the 
melting  point  was  redetermined  and  found  to  be 
16-39°Y'.  After  a  further  hour  it  had  risen  to 
16-46°  and  finally  reached  16-.'^7°  C.  in  three  hours, 
after  which '  no  further  rise  was  observed. 

The  concentrated  acid  was  found  to  attack 
alumimum  after  20  minutes  in  a  current  of  dry 
oxygen,  thus  duplicating  the  result  ofjtained  with 
iinpurified  acid  under  similar  comUtions. 

These  experiments  were  repeated  .a  number  of 
times  to  confirm  the  result  obtained,  and  also  to 
determine  the  effect  of  the  composition  of  the 
metal  on  the  rate  of  attack. 

Although  qualitatively  the  result  was  always 
the  same,  in  that  the  formation  of  the  very 
characteristic  pits  described  under  Experiment  CI 
was  always  ob.served.  quantitatively  the  results 
showed  great  variability.  The  solution  rates 
fluctuated  between  1300  and  77,  whilst  in  all  cases 
the  attack  measured  by  the  rate  of  dissolution  was 
greater  on  metal  containing  only  0-13%  Si  and 
0-14%  Fe  than  upon  metal  containing  0-21  %  Si  and 
0-19%  Fe,  but  less  than  on  metal  containing 
0-4.5%  Si  and  0-45 "(,  Fe.  No  explanation  can  be 
offered  at  present  on  this  point  which,  however, 
does  not  appear  to  be  of  much  practical  import- 
ance. When  dissolution  ceases  to  be  uniform, 
solution  rates  cease  to  be  an  accurate  measure  of 
the  rate  of  corrosion.  Nevertheless  it  is  a  re- 
markable if  not  unique  fact,  as  far  as  alumimum 
is  concerned,  that  the  number  of  pits  on  the 
purer  metal  should  in  most  cases  largely  exceed 
that  on  the  less  pure  sample. 

The  experiments  of  this  series  show  that  by 
boiling  acetic  acid  in  a  current  of  gas  a  lower 
boiling  constituent  is  carried  away.  That  this 
constituent  can  only  be  water  was  finally  con- 
firmed by  Experiment  CVII. 

Experiment  CVII.  The  same  apparatus  was 
nsed  as  in  the  last  two  experiments.  The  boiling 
tube  was  charged  with  dehydrated  acetic  acid 
from  a  previous  experiment,  which,  therefore, 
contained  some  crystalline  acetate  in  solution. 
A  further  quantitv  of  the  acetate  was  added  in 
the  solid  fom-i.  The  presence  of  this  crystalline 
acetate  served  to  keep  the  bulk  of  the  acid 
dehydrated  during  the  course  of  the  experiment. 
A  strip  of  aluminium  was  suspended  above  the 
surface  of  the  boiling  liquid  so  that  it  was  merely 
bathed  bv  the  condensing  acid.  A  current  of 
hydrogen  was  passed  through  a  U-tube,  filled  with 
glass  wetted  with  sulphuric  acid,  into  the  vapour. 
Corrosion  started  wherever  the  acid  condensed  on 
the  surface  of  the  metal  and  continued  normally. 
After  a  time,  the  strip  was  withdrawn  and  a  fresh 
piece  of  aluminium  introduced  into  the  tube. 
The  drying  tube  was  now  removed  and  the 
hvdi-ogen  passed  du-ectly  into  the  vapour.  No 
corrosion  occurred  in  the  course  of  the  tliree  hours 
during  which  the  experiment  was  continued. 

Setics  D.  This  result  was  confirmed  by  further 
experiments  in  sealed  tubes. 

Experiment  DI.  A  strip  of  aluminium  was 
heated  during  22  hours  at  116°  C.  in  a  sealed  tube 
with  acetic  a^cid  melting  at  16-46°  C.  No  signs  of 
corrosion  could  be  distinguished.  .: 
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Erperimmi  DIl.  A  further  quantity  of  the 
acid  was  luiiloil  liurins;  ;^  hours  in  the  apimratus 
useil  in  Exporinu'Ut  OIV.  in  a  curiviit  of  .Iry 
hydrogen.  A  small  tube  with  oapillary  wjis  then 
lo'weriHi  into  the  acid  and  filled  l>y  alternate  heat- 
ing and  eooling.  When  lull  the  tube  was  with- 
drawn and  the  eapiUary  sealed.  The  small  aeid 
restTvoir  tiuis  formed,  together  \\-ith  a  test  strip 
of  aluiniuiuiu.  was  placed  in  a  t  liiek-walled  glass 
tul>e.  A  eurrent  of  dry  oxygen  was  pjissed 
thrviugh  the  tube,  wliieh  was  gently  warmed  to 
expel  all  moisture,  and  after  eooling  in  a  eurivnt 
of  dry  oxygen,  the  tube  was  sealed  at  both  ends. 

A  secoiiil  tube  was  pn>pareii  in  the  SJime  way, 
exeept  that  dry  hydrogen  was  used  in  place  of 
oxygen.  Hoth  tubes  were  then  suspended  in  a 
vapour  bath  of  boiling  acetic  aeid.  On  the  tem- 
perature iix  the  tubes  rising  sulliciently,  the  acid 
res<-rvoirs.  which  were  of  thin  glass,  broke.  By 
this  means,  any  complications  due  to  possible  inter- 
actions at  low  temperatures  were  avoided,  as  the 
acid  and  metal  did  not  come  into  contact  until  the 
boiUng  point  h.ad  been  nearly  reached.  In  both 
cases  comision  commenced  within  a  few  uamites 
of  the  breaking  of  the  t\ibes.  but  wheivas,  in  the 
case  of  the  liydrogen  tube,  the  interaction  con- 
tinued until  it"  was  thought  desirable  to  stop  the 
heatiru;.  in  the  case  of  the  oxygen-filled  tube  the 
action,  vigorous  at  first,  rapidly  fell  off  and 
ceased  owing  to  the  formation  of  water. 

Series  E.  '  Attempts  were  now  made  to  prepare 
acid  of  the  requisite  concentration  by  other  means. 
It  was  not  found  pos.<:itile  to  effect  this  by  fractional 
distillation,  but  heating  concentrated  acetic  acid 
with  acetic  anhydride  led  to  the  desu-ed  result. 
50  c.c.  of  acetic  acid  melting  at  lt5-3(i'  C.  and 
2  CO.  of  acetic  anhydride,  were  heated  during  two 
hours  in  a  sealed  tube  at  IOC  C. 

Exprrimfiii  EI.  The  acid  thus  prepared  was 
boiled  witli  a  strip  of  aluminiinn  in  the  apparatus 
used  in  Experiment  CIV  but  without  a  current  of 
gas.     Corrosion  commenceii  in  two  minutes. 

Erperitnent  Ell.  A  second  test  strip  was 
placed  in  the  acid  used  for  Experiment.  EI,  and  a 
current  of  oxygen  passed  througli  the  acid.  Corro- 
sion commenced  in  three  minutes.  Substittiting 
hydrogen  for  oxygen  the  same  result  was  obtained. 

Quantitative'experinients.  made  «-ith  acid  con- 
taining a  sm.all  excess  of  anhydride,  gave  results 
corresponding  perfectly  with  those  obtained  with 
dehydrated  acetic  acid.  The  solution  rates  were 
of  the  same  order,  whilst  the  appearance  of  the 
pitted  samples  and  the  acetate  formed  was  in 
everj-  way  identical.  As  in  the  case  of  dehydrated 
acid,'  made  by  passing  dry  gas  through  glacial  acid, 
the  purest  metal  suffereti  the  greatest  attack. 

In  order  to  make  sure  that  the  action  wiis  not 
due  to  the  acetic  anhydride,  it  was  desirable  to 
examine  the  effect  of  anhydride  free  from  acetic 
acid  on  aluminium.  Tliis  was  not  practicable,  but 
by  boiling  samples  of  the  metal  in  anhy<lride  con- 
taining 9%  of  acetic  acid,  which  was  the  purest 
available,  some  evidence  was  obtained  that  the 
anhytlride  was  not  responsible  for  the  particular 
form  of  attack  noted  with  dehydrated  acid  con- 
taining a  small  amount  of  anliydride.  In  this 
case  dissolution  was  perfectly  tiniform.  without 
anv  sign  of  pitting,  and  the  solution  rates  were 
135  and  ItlO  for  the  purest  and  less  pure  metals 
respectively. 

Effect  of  surface  eondilion. 

During  the  experiments  with  dehydrated  acetic 
acid  prepared  by  heating  glacial  acid  with  a  slight 
excess  of  anhydride,  the  influence  of  varying  the 
preUminary  treatment  of  the  surface  of  the  metal 
was  first  observed. 

In  the  case  of  acids  up  to  99-9 '^;,  concentration, 
the  preliminarj'  treatment  of  the  surface  was  found 
not  to  be  of  importance.     Identical  results  were 


obtained  V)y  tivatment  with  caustic  soda,  whether 
follo^vcd  by  nitric  acid  or  not.  With  dehydrated 
acid,  l-.owcver.  the  elTect  of  a  prelimiiiavy  nitric 
acid  treatment  is  to  retard  the  action.  By 
omitting  the  nitric  acid  bath,  solution  rates  as  high 
as  (itiOO  were  obtained,  ilarked  retardation  was 
also  observed  in  cases  in  which  pure  water  was 
allowed  to  evaporate  slowly  on  the  surface  of  the 
metal. 

The  action  of  concottraled  propiottic  aeid  on 
alximiniiim. 

The  action  of  boiling  concentrated  propionic 
:  acid  on  ahuninium  was  found  to  be  i>ntirely 
analogous  to  that  of  acetic  acid.  The  fall  in  the 
rate  of  attack  as  the  concentration  increases,  and 
the  almost  entire  absence  of  attack  in  the  case  of 
the  highly  concentrated  acid,  are  very  marked, 
«  hilst  theattack  by  the  dehydrated  acid  is  vigorous 
in  the  exti'eme.  but  is  very  imiform  in  distribution. 

The  acid  used  was  a  sample  bought  as  "  pvu-e 
concentrated  propionic  acid."  It  is  probable, 
however,  that  it  contained  higher  homologues,  as 
the  titrated  strength  of  even  the  dehydrated  acid 
was  only  GOti^q-  The  dehydrated  aiid  was  pre- 
pared by  passing  a  current  of  dry  hydrogen 
through  the  boiling  acid,  whereby  its  boiling  point 
was  raised  from  110'  to  140o'"  C.  (imcorr.). 

The  experiments  with  SO  "„  and  09 '\,  acids  were 
carried  out  in  the  apparatus  used  in  the  experi- 
ments of  Series  B. 


Concentration 

Composition  of  aluminium. 

Duration  of 
experiment. 

of 
acid. 

SiO-21,FcO-19,    SiO-45,  FeO-45, 
Cu000,A199-6.    Cu  000,  .\1  99-1. 

80  °„ 

98— >t9°o 

Dehydrated 

S.R.  =  265            S.R.  =  385 
S.R.  =  ,=i                S.R.  =  10 
S.R.  =  200,000     S.R.  =  110,000 

4  hours 

.=>  houra 

30  mins. 

With  the  S0"o  acid  no  visible  evolution  of  gas 
and  no  pitting  occurred. 

In  the  experiment  with  the  98 — 99  "^  acid,  the 
whole  of  the  loss  occurred  in  the  last  hoiu-.  when 
the  acid  had  almost  reached  the  dehydrated  state. 
During  the  experiment  the  V)oiling  point  rose  from 
127=  C.  (uncorr.)  to  140°  C.  (uncorr.). 

With  the  dehydrated  acid  action  started  in  one 
minute.  In  six  minutes  the  action  was  extremely 
violent,  with  stormy  evolution  of  hydrogen. 

The  contents  of  the  tube  after  the  last  experi- 
ment were  almost  solid,  owing  to  the  formation 
of  a  heavy  white  deposit.  Under  the  microscope, 
this  deposit  appeared  to  be  crystalline,  but  it  was 
rapidly  decomposed  by  moisture.  Owing  to  the 
difficulty  of  removing  the  excei>s  of  propionic  acid 
« ithout  decomposing  the  salt,  it  has  not  been 
possible  to  characterise  the  latter  more  closely. 

The  action  of  boiling  concentrated  butyric  acid  on 
j  aluminium. 

•*  The   action  of   butyric   acid   was   found   to   be 
entirely  analogous  to  that  of  acetic  acid.       The 
acid    used    was    a    conunercial    sample,    obtained 
through  the  kind  oflices  of  Messrs.  Everitt  and  Co., 
I    of  Southall.     Determinations  of  the  rate  of  disso- 
I    lution  were  made  (1)  with  acid  of  about  80  "p  on- 
I   centration.  (2)  with  the  highest  strength  obtainable 
by   a   simple   fractionation,    and    (3)   with   a  de- 
hydrated sample  prepared  by  boiling  in  a  current 
of  hydrogen,  by  which  means  the  titrated  strength 
rose  about  'i.°o-     The  first  two  experiments  were 
\   made  in  the  apparatus  used   in  the  experiments  of 
I   Series  B,  the  t^iird  in  an  open  boiling  tube  into 
which  the  hydrogen  was  passed  through  a  small 
glass  tube. 
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Composition  of  aluminium. 

acid. 

Si  013 

FeOU 

Cu  000 

Al  99-73 

Si  0-21 
FeO-19 
Cu  0-00 
Al  99  6. 

Si  0  45 
Fe  0-4.'> 
Cu  0-00 
Al  99-1. 

Duration 
of  ex- 
periment. 

About  80%          1                    !s.R.  =  275 

S.R  =350 

4  hre. 

Obtained  by 
simple  frac- 
tionation 

3.E.=2 

S.R.  =  2 

4  hre. 

Dehydrated  acid       S.R.= 

12,000 

760 

14,500 

3  his. 

With  the  80  "„  acid,  no  evoliition  of  ga-s  was 
noted,  and  solution  was  uniform,  no  pitting 
occurring.  With  the  acid  obtainetl  by  simple 
fractionation  no  evolution  of  gas  and  no  pitting 
occurred.  In  the  first  hour  the  solution  rate  for 
both  samples  was  7  ;  in  the  remaining  3  hours  it 
wa<!  nil.  When  the  dehydrated  acid  was  used 
action  commenced  in  3  minutes,  and  after  1  hour 
solution  proceeded  rapidly.  The  action  was  in- 
tensely local.  In  the  case  of  the  first  and  third 
samples  the  pits  were  so  numerous  that  they  had 
joined  up,  and  the  whole  original  surface  had 
been  removed.  On  the  second  sample  they  were 
less  numerous,  but  very  large  and  curiously 
uniform  in  size  and  shape.  Between  the  pite 
the  metal  seemed  quit*  unacted  upon. 

From  the  acid  used  in  the  above  experiment  a 
considerable  amount  of  a  white  soUd  was  de- 
posit-ed  on  cooling  :  under  the  microscope  this 
material  was  seen  to  be  crystalline. 

The  actton  of  boiling  concentrated  formic  acid  on 
aluminium. 

To  complete  the  series  it  was  desirable  to  investi- 
gate the  action  of  dehydrated  formic  acid  on 
aluminium,  but  this  was  not  feasible.  An  experi- 
ment was  made,  however,  with  a  convmercial  sample 
of  the  acid  boding  at  107-2^  C,  and  ha\dng  there- 
fore the  composition  of  the  highest  boiling  mixture, 
namely,  77  "o  acid  and  23  "o  water.  In  this  case, 
a  very  different  result  was  obtained  from  those 
given  by  the  higher  acids,  the  77  °o  formic  acid 
resembling  in  this  respect  the  dehydrated  acetic, 
propionic,  and  butyric  acids,  but  differing  from 
these  in  that  the  attack  was  quite  uniform.  Solu- 
tion rates  of  800  to  1000  were  found,  and  the 
formation  of  a  crystalline  formate  was  noted. 
This  substance  was  insoluble  in  water  and  cold 
1:1  nitric  acid  but  readily  dissolved  by  hot  nitric 
acid.  It«  solubility  in  77  "„  formic  acid  was  very 
small.  Under  the  microscope  the  deposit  ap- 
peared to  consist  of  masses  of  cubic  crystals  which 
showed  total  extinction  when  viewed  between 
crossed  Nicols. 

In  conclusion,  attention  may  be  drawn  to  the 
practical  bearing  of  the  observations  made. 

For  acetic,  propionic,  and  butyric  acids  of  high 
concentration,  aluminiuni  plant  shoiUd  have  a 
reasonable  life  so  long  as  there  is  no  possibdity 
of  the  formation  of  the  anhydrous  acids.  Wher- 
ever these  can  be  produced,  as  for  instance  by 
heating  acetic  acid  with  acetic  anhydride,  or  where 
eflScient  dephlegmating  arrangements  are  in  use, 
the  vessels  are  likely  to  be  very  seriously  attacked 
unless  small  quantities  of  water  can  be  introduced 
at  the  threatened  points.  Aluminium  plant  is  not 
likely  to  have  a  prolonged  life  where  it  is  in  contact 
with  hot  acids  of  lower  concentration. 

Discussion-. 
Professor  Arm.strong  said  that  the  results  which 
Dr.  SeUgman  had  put  forward  seemed  to  him  to  be 


altogether  rational,  and  the  explanation  he  had 
giv^en  seemed  to  be  a  satisfactory  one  from  many 
points  of  view.  In  the  case  of  aluminium  there 
was  a  great  difYerence  between  normal  salts  which 
were  almost  incapable  of  existing  under  these 
conditions,  and  basic  salts.  The  fact  that  oxygen 
had  so  little  influence  in  a  case  of  this  kind  was 
not  altogether  surprising,  since  ca.ses  in  which 
oxygen  was  particvdarly  effei-tive  were  those  such 
as  copper,  in  which  the'acid  did  not  act  at  all,  and 
required  assistance  ;  in  the  case  of  a  metal  Uke 
aluminium,  which  developed  such  a  high  electro- 
motive force  when  it  was  dis.solved  in  an  acid, 
they  would  expect  the  hydrogen  to  be  given  off  at 
such  a  rate  that  it  would  be  impossible  for  oxygen 
to  be  absorbed  by  the  metal. 

Mr.  A.  C.  Ch.\pm.\n  said  that,  to  the  technologLst, 

it  must  be  of  the  very  greatest  possible  interest  to 

know  that  a  difference  of  something  like  0-5  or 

even   9'.l°o   made   all   the   difference   between   the 

suitability  of  a  certain  material  and  its  complete 

I    non-.suitabiUty    for    the    construction    of    a   plant. 

[    He  asked  what  effect  the  physical  character  of  the 

aluminium    had.     After    all,    the    segregation    of 

j    chemical  impurities  was  not  by  any  means  the  only 

factor    which    affected    the    rate    of    corrosion    or 

I    solubility    of    the    metal.     For    example,    he    had 

\   recently  seen  a  large  copper  pipe  about  6  inches  in 

;    diameter,  which  had  bgfen  bent  to  make  an  elbow, 

and  had  never  been  used,  but  had  been  kept  in  a 

damp    store.     The   whole   of   the   outer   rim   was 

perforated    right    the    way    through    with    large 

longitudinal  pits,   and,   on  the  other  side,   where 

there  had  been  compr>;ssion,  apart  from  dxaggtng 

strain,  no  pitting  had  occurred. 

j        Dr.   C.   A.   Keane  asked  if  Dr.   Seligman  had 

I    studied    the    metal     photo-micrographically.     As 

pointed  out  by  3Ir.   Chapman,   the  physical  con- 

I    dition  of  these  metals  might  be  of  importance,  and 

I   possibly  the  initial  pitting  In  the  case  of  the  butyric 

acid,    though     not     visible     to     the   naked     eye, 

might  be  visible  under  the  microscope. 

Mr.  Chapmax  mentioned  that  electrolytic 
copper  was  very  much  more  acted  upon  than 
copper  containing  i^^  of  impurities.  I'^at  was 
something  comparable  to  the  action  on  aluminium. 

The  Chaikmax  said  that  according  to  the 
experiments,  aluminium  differed  from  other 
metals.  It  was  generally  found  that  pure  anhy- 
drous acids  had  less  action  than  in  presence  of 
water.  He  would  ask,  however,  whether  in  pre- 
paring the  anhydrous  acid  by  acetic  anhydride, 
the  authors  had  distilled  the  two  together,  and 
had  pvu-ified  the  acid  so  obtained  by  fractional  dis- 
tillation and  freezing  out.  In  other  words,  had 
they  actually  dealt  with  absolutely  anhydrous 
acetic  acid  ? 

Dr.  Seligmax,  in  reply,  said  that  all  the  samples 
had  been  annealed  under  identical  conditions, 
but  he  was  not  quite  satisfied  that  the  specimens 
were  absolutely  identical,  because  there  was  a 
question  as  to  the  efficacy  of  annealing  aluminium 
at  the  usual  annealing  temperatures.  But  the 
differences  remaining  were  extremely  small,  and 
coidd  not  possibly  account  for  anj-thing  like  the 
extraordinary  variations  shown.  With  regard  to 
Dr.  Keane's  remarks  as  to  the  photo-micro- 
graphical  examination  of  the  samples,  he  said  that 
aluminium  was  a  very  difficult  subject  to  study 
photo-micrographically.  It  was  difficult  to  polish, 
and  in  all  cases  of  corrosion  photo -micrographs 
had  the  disadvantage  that  by  the  time  the  micro- 
scope was  got  at  work  the  spot  which  originated 
the  corrosion  had  gone. 

With  regard  to  the  Chairman's  remarks,  he  men- 
tioned that  anhydrous  sulphuric  acid  was  without 
action  on  aluminium,  whereas  ordinary  vitriol 
attacked  it  rigorously. 
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THE  ACTIOX  OF  CERTAIN  CHLOHIXATEB 
HYDHOCARBONS  ON  SOMK  METALS  IX 
THE  PKESEXCE  OF  MOISTURE. 

BY   SOS.VLE   G.\RALAPrRY   SASTRY. 

The  i-lilon>-derivatives  of  etliylene  and  ethane 
that  have  >>een  placed  on  the  market  as  solvents 
for  orpanic  substances  (fats,  resins,  etc.)  are 
destined  to  take  perhaps  the  most  important  place 
amonjrst  the  industrial  solvents  on  account  of  their 
very  high  solvent  power  and  their  non-intlan»na- 
bility.  Moreover,  these  solvents  present  a  very 
wide  range  of  tioilinp  points,  from  55°  C  to  159°  C. 
Thiis  affords  the  manufacturer  an  opportunity  to 
ch<.x>se  the  one  best  suited  to  his  purpose.  At 
present  there  are  on  the  market  tne  following 
chlorinated  hydrocarbons  : — 


Specific  gnvity. 

Boiling  point. 

Dichlorwtt>ylcne ]              1-25 

Trichloiwthylene     '             1-47 

Pen-hloroethylene     1-62 

Tetrachloroethane    i              1-60 

Pentachloroethuie    j              1-70 

1 

55°  C. 

88°  C. 
121°  C. 
147°  C. 
159°  C. 

Whilst  their  physical  properties  and  solvent 
power  seem  to  have  been  studied  by  a  number  of 
workers,  their  chemical  properties,  so  far  as  they 
aflfect  the  manufacturer,  seem  to  have  been 
neglected  to  a  certain  extent,  since  any  published 
work  on  the  subject  is  lacking.  Velev  (Rov.  Soc. 
Proc.  1910.  B..  82,  217—225  ;  see  this  J. I  1910, 
233)  studied  the  physiological  properties  of  these 
solvents,  and  came  to  the  conclusion  that  tetra- 
chloroethane is  three  times  as  toxic  as  chloroform, 
whilst  trichloroethylene  was  1-5  times  as  toxic, 
molecule  for  molecule.  Gowing-Scopes  (Analvst, 
1910,  35,  238—244;  see  this  J.,  1910,  844)  has 
recorded  that  when  trichloroethylene  is  inhaled 
"  it  is  liable  to  produce  unpleasant  symptoms." 
On  the  other  hand.  Clement  and  Riviere,  who  have 
studied  some  of  the  properties  of  these  chlorinated 
hydrocarbons,  have  stated  in  their  account  (Caout- 
chouc et  Gutta  Percha,  1910,  7,  4021—4022  ;  see 
this  J.,  1910,  718)  that  tetrachloroethane  is  only 
slightly  anaesthetic,  wliilst  trichloroethylene  is 
non-ana?sthetic.  In  the  same  paper  Clement  and 
Riviere  state  that  tetrachloroethane  attacks  iron 
and  copper,  whilst  trichloroethylene  has  no  action 
on  metals  in  the  presence  of  moisture. 

Even  though  the  chlorinated  hydrocarbons  are 
very  stable  sub.stances,  resisting  the  action  of  a 
large  number  of  chemicals,  yet  in  the  presence  of 
moisture  and  under  the  influence  of  heat  many  of 
them  are  liaVjle  to  slow  decomposition,  especially 
if  they  are  impure.  It  is  well  known  tliat  chloro- 
form slowly  decomposes  under  the  influence  of  air, 


apt  to  contain  impurities  that  pn^mote  the  decom- 
position of  the  substance  with  which  the  impurity 
is  associated.  The  chlorinated  hydrocarbons  are 
practiially  insoluble  in  water  (compare  Clement 
and  Riviere,  toe.  cit.).  and  unless  specially  treated 
contain  a  certain  amount  of  moisture.  The  idea 
naturally  arose  that  if  the  chlorinated  hydro- 
carbons decomposed  to  any  appreciable  extent 
under  the  influence  of  heat  and  moisture,  then  the 
metal  of  which  the  extraction  apparatus  is  made 
may  be  subject  to  attack  from  this  intluence.  If 
the  corrosion  due  to  tlie  actioix  of  the  decomposition 
products  were  appreciable,  then  the  depreciation 
of  the  plant  would  be  considerable,  and  manu- 
facturers should  be  very  careful  before  they  use 
indiscriminately  the  solvents  advertised  on  the 
market. 

A  series  of  experiments  was  carried  out  by  the 
author  to  see  the  effect  of  some  of  the  chlorinated 
hydrocarbons  on  metals  in  the  presence  of  moisture. 
Since  a  number  of  different  oil-seeds  are  extracted 
by  these  solvents,  some  of  the  experiments  were 
done  in  the  presence  of  some  oil-seeds.  The  oil- 
seeds chosen  were  coconut,  ground  nut,  and  lin- 
seed. 

Thin  strips  of  metal  (1 J  in.  by  i  in. )  were  heated 
with  the  solvents  under  a  reflux  condenser  for 
ten  hours,  and  the  influence  of  the  solvent 
examined  by  weighing  the  metal  before  and 
after  the  experiment.  The  solvents  were  used  as 
obtained  from  chemical  stores,  without  purifica- 
tion, and  no  precautions  were  taken  to  exclude 
moisture.  However,  care  was  taken  to  see  that 
the  solvents  were  neutral  before  they  were  used, 
since  some  of  them  are  acid  to  litmus.  The  seeds 
used  contained  an  appreciable  amount  of  moisture. 
When  the  metals  were  used  in  contact  with  fatty 
material,  they  were  thoroughly  washed  with  ether 
and  dried  before  weighing.  The  solvents  examined 
in  this  way  were  carbon  tetrachloride,  dichloro- 
ethylene,  tiichloroethlyene,  tetrachloroethane,  and 
pentachloroethane.  Themetalsused  were  wrought 
iron,  mild  steel,  copper,  nickel,  aluminium,  and 
lead.  In  the  following  account,  whenever  it  is 
stated  that  the  action  is  slight,  the  important  fact 
should  not  be  forgotten,  that  in  a  factory  the 
materials  are  not  extracted  for  only  ten  hours  as 
is  done  in  a  laboratory,  but  for  several  years 
probably  in  the  life  of  the  plant,  so  that  it  is  the 
cumulaiii-e  effect  that  is  to  be  kept  in  mind  by  the 
manufacturer,  and  in  all  cases  it  is  essential  that 
the  works  chemist  should  conduct  a  similar  series 
of  experiments  under  the  peculiar  conditions 
applicable  to  that  factory,  and  advise  the  manu- 
facturer on  any  particul.ir  solvent  to  be  employed. 

In    the    following    tables    the    loss    referred    to 
applies  to  a  surface  of  J  sq.  in.  for  ten  hours  : — 


Mild 
steel. 


Wrought 
iron. 


Nickel. 


Copper.      I  Aluminium. 


Lead. 


7.  Carbon  telraehloride — 

( 1 )  In  the  presence  of  oil  seeds     

(2J  By  itself     

//.  DiehlorMthytene — >'o  action  was  observed  on  a 
///.  TrictdnroMiylrnr— 

(1)  In  the  presence  of  oil  seeds      

(2)  By  itself     

IV.  Tttrachloroethane — 

(1)  In  the  presence  of  oil  seeds     

(2)  By  itself     

V.  Pentachloroethane — 

(1)  In  the  presence  of  oil  seeds     

(2)  By  Itself    


nil 

nil 

ny  of  the  met 

00025 
Blight 

00050 

00140 


slight 
0-0035 


nil 

nil 

als.  cither  alo 

0  0028 
slight 

0-0050 

00150 


slight 
00030 


nil 

nil 

ne  or  in  the  p 

slight 
nil 

0-0008 

00035 


nil 
0-0030 


00025 

00050 

resencc  of  oil 

0-0020 
nil 

0-0090 

0-0150 

nil 
00060 

nil 
nil 
seeds. 

slight 
nil 

destroyed 
completely 

destroyed 
completely 

destroyed 
destroyed 


0-0015 
slight 


0-0010 
nil 


0-0040 
0-0062 


nil 

0-0060 


moisture,     and     sunlight,     giving     decomposition    | 
products  such  as  carbonyl  chloride,  hydrochloric 
acid,  etc.     Even  the  best  commercial  articles  are 


An  old  specimen  of  carbon  tetrachloride,  which 
had  been  kept  for  a  long  time  exposed  to  air, 
moisture,  and  sunlight,  gave  greater  losses  than 
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those  shown  above,  but  the  experiment  could  not 
be  veritieil  by  a  duplicate  owing  to  lack  of  material. 
The  specimen  had  not  been  tested  for  acidity  and 
must  have  decomposed  to  an  apprecialjle  extent. 

Tetrachloroethane  gave  the  most  divergent 
results.  The  table  gives  the  most  consistent  ob- 
tained. In  all  the  experiments  with  tetrachloro- 
ethane, it  was  observed  that  aluminium  was  the 
most  easily  attacked,  and  in  almost  all  the  cases 
completely  destroyed.  Since  it  is  the  most 
electropositive  of  the  metals  used  it  is  not  sur- 

E rising  that  it  should  be  the  most  liable  to  attack 
y  tetrachloroethane,  or  rather  by  its  decom- 
position products.  Each  of  the  metals  was 
attacked  to  an  appreciable  extent.  Even  the 
smallest  amount  of  moisture  is  sutYicient  to  start 
the  decomposition  in  the  case  of  thi.s  solvent.  An 
experiment  was  carried  out  with  tetrachloroethane 
which  had  been  dried  over  calcium  chloride  for 
lo  hours  and  then  redistilled,  and  the  fraction 
distilling  at  146° — 147°  C.  collected.  Even  this 
attacked  the  metals  to  an  appreciable  extent,  and 
the  attack  on  aluminium  begins  immediately  on 
the  commencement  of  boiling.  Since  tetra- 
chloroethane itself  boils  at  147°  C,  no  great 
amount  of  water  can  exist  in  solution  at  that 
temperature  ;  still  the  decomposition  takes  place. 
Probably  in  the  presence  of  metals  and  under  the 
influence  of  heat  tetrachloroethane  loses  a  molecule 
of  hydrogen  cldoride,  gi%'ing  trichloroethylene  as 
follows  : — 

CHCl2.CHCls=  HCl-f  CClj  :  CHCl. 
The  acid  would  then  act  on  the   metals.      This 
view  is  put  forward  tenta-tively. 

Some  of  the  remarks  made  under  tetrachloro- 
ethane apply  equally  well  in  the  case  of  penta- 
chloroethane  ;  the  decomposition  probably  takes 
place  in  the  following  way  : — 

CCI3.CHCI2  =HC1  +CClj :  CClj. 

It  is  the  author's  intention  to  continue  this  work 
as  time  permits. 

From  the  foregoing  results  it  would  appear  that 
dichloroethylene  and  trichloroethylene  are  by  far 
the  safest  solvents. 

In  conclusion,  the  author  desires  to  express  his 
thanks  to  Dr.  J.  L.  Wliite  for  the  interest  he  has 
taken  in  the  work  ;  to  Messrs.  R.  W.  Greeff  and  Co. 
for  placing  at  his  disposal  samples  of  trichloro- 
ethylene, tetrachloroethane.  and  pentachloro- 
ethane ;  and  to  the  Union  Oil  and  Cake  Mills  fbr 
supplying  specimens  of  oil-seed  meal. 

Discussion. 

Dr.  RiDEAL  said  that  the  action  of  the  chlorin- 
ated hydrocarbons  on  aluminium  in  the  absence 
of  water  might  have  some  bearing  on  Dr.  Selig- 
man's  results  (see  preceding  paper). 

The  Chairman  .said  that'he  did  not  think  the 
paper  had  much  bearing  on  Dr.  .Seligman's  results, 
because  in  this  case  the  action  depended  on  the 
liberation  of  hydrochloric  acid  which  readily 
attacked  aluminium. 

The  Author  agreed  with  the  Chairman  that  the 
action  was  due  to  hydrochloric  acid,  and  therefore 
had  no  bearing  on  Dr.  Seligman's  res\dts. 


A  METHOD  FOR  THE  DETERMINATION  OF 
FREE  CAUSTIC  ALKAI^I  IN  SOAP. 

BT   F.    H.    NEWINGTON. 

The  method  usually  adopted  for  the  determina- 
tion of  free  caustic  alkali  in  soap  is  to  dissolve  the 
sample  in  hot  absolute  alcohol,  whereby  any 
sodumi  or  potassium  hydroxide  is  obtained  in  solu- 
tion with  the  soap,  whilst  carbonates,  silicates,  and 
borates  remain  undissolved  and  are  filtered  off. 
The  alcoholic  solution  of  soap  and  free  caustic 
alkali  thus  obtained  is  titrated  with  standard  acid 
solution,  using  phenolphthalein  as  indicator.     The 


reason  for  using  the  absolute  alcohol  in  this  method 
is  that  it  not  only  secures  the  separation  of  car- 
bonates, silicates,  and  borates  from  the  free  sodiiun 
or  potassium  hydroxide,  but  it  also  prevents  the 
hydrolysis  of  the  soap  material  except  in  so  far  as 
the  water  in  the  .soap  itself  can  bring  this  about. 

Experience  of  this  method  has  shown  that,  in 
the  case  of  toilet  soaps  especially,  a  considerable 
amount  of  absolute  alcohol  is  needed  to  dissolve  a 
sufJiciently  large  weight  of  soap  for  test.     Secondly, 
in  filtering  off  the  insohible  carbonates,  etc.,  from 
the  hot  alcoholic  solution,  the  soap  is  often  pre- 
cipitated in  the  form  of  a  jelly,   which  clogs  the 
filter  and  retards  filtration.     This  difliculty  is  only 
satisfactorily  overcome  by  surrounding  the  funnel, 
containing    the     filter,    with    a    hot-water    jacket. 
Thirdly,  if  the  sample,  as  in  the  case  of  many  soft 
soaps,   contains  much   water,   this  so   dilutes   the 
alcohol  as  to  cause  the  soap  to  hydrolyse  to  some 
extent,  thus  causing  a  neutral  soap  to  appear  to 
contain  some  free  caustic  alkali.     ThLs  last  diffi- 
cidty    may    be    overcome    in    two    ways.     Either 
sufficient  absolute  alcohol  must  be  used  to  ensure 
that  the  percentage  of  water  in  the  final  solution  is 
not   sufficiently   large   to   bring   about   hydrolysis, 
or  as  an  alternative  the  soap  may  be  first  dried  in 
a  water  oven.     But  this   latter  procedure  intro- 
duces the  fiu'ther  danger  that  atmospheric  carbon 
dioxide  may  convert  some  or  all  of  the  free  caustic 
alkaU,   that  may   originally   have   existed   in   the 
sample,  into  carbonate.     It  is  therefore  seen  that 
this  method   presents   certain   weak   points  which 
are  liable  to  cause  loss  of  tmie  and  even  error  if 
rather  elaborate  precautions  are  not  taken,  whilst 
the  cost  of  absolute  alcohol  is  also  a  serious  con- 
sideration where  many  samples  are  to  be  tested. 

The  method  described  below  has  been  found  to 
combine  convenience,  accuracy,  and  rapidity,  and 
it  is  moreover  economical.  It  is  based  upon  the 
principle  of  "  salting  out "  the  soap  from  its 
aqueous  solution  by  means  of  sodiiun  sulphate. 
It  is  well  known  that  the  addition  of  common  salt 
to  an  aqueous  solution  of  soap  "  salts  out  "  or 
completely  separates  the  soap.  This  separation  of 
soap  can  be  effected  equally  well  by  means  of 
sodium  sidphate,  and  any  free  caustic  alkah  present 
in  the  sample  is  separated  with  the  aqueoios 
sodium  sulphate  solution.  The  caustic  alkali  thus 
extracted  is  free  from  soap,  and  may  be  readily 
determined  by  titrating  with  N  /lO  sulphuric  acid, 
using  silver  nitrate  as  a  spot  indicator.  The 
advantage  of  using  sodium  sulphate  to  "  salt 
out  "  the  soap  is  that  by  this  means  a  solution  is 
obtained  which  wiU  not  produce  an  insoluble  com- 
pound with  the  silver  nitrate  used  as  indicator  in 
the  titration.  If  sodium  cldoride  were  used  to 
salt  out  the  soap,  the  solution  obtained  would,  of 
course,  form  the  insoluble  chloride  with  the  silver 
nitrate,  and  hence  leave  no  soluble  silver  salt  to 
react  with  the  hydroxide.  A  5  %  solution  of  silver 
nitrate  is  sufficiently  strong  to  precipitate  any  small 
amount  of  cldoride  that  may  be  dissolved  from  the 
soap,  and  still  to  leave  an  excess  of  silver  nitrate 
to  react  with  the  hydroxide.  ThLs  method  has 
been  found  quite  satisfactory  in  testing  toilet, 
household,  and  soft  soaps,  as  well  as  soft  soap 
substitutes. 

The  sensitiveness  of  this  method  has  been 
proved  bv  carrving  out  tests  on  neutral  soaps  of 
the  types"mentioned,  to  which  0  01%  of  sodium 
hyrdoxide  had  been  previously  added.  This 
amount  can  be  readily  detected  and  can  be  esti- 
mated with  accuracy. 

The  detads  of  manipxdation  found  to  be  most 
convenient  in  carrying  out  the  test  are  as  follows  : — 
A  portion  of  the  soap  is  taken  from  the  centre  of 
the  sample,  avoiding  any  superficial  part  that  has 
been  exposed  to  the  air,"  and  10  grms.  is  weighed 
into  a  250  c.c.  wide-necked  flask  ;  50  c.c.  of  freshly 
boiled,  hot  distilled  water  is  added,  the  flask  is 
lightly   corked,   and   the   whole  heated   on   a  hot 
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plate  imtil  the  soap  is  dissiilveti.  50  i-.o.  of  a  hot 
saturatt-d  sohitiou  of  sotlium  sulphate  is  how 
added,  the  liquids  thoroughly  mixed  by  shaking, 
the  contents  of  the  Oiisk  transferred  to  a  narrow- 
mouthed  separating  funnel,  and  the  tlask  rinsed 
out  into  the  separator  with  a  fiu-ther  o  e.e.  of 
sodium  sulphate  solution.  The  separating  funnel 
is  then  lightly  corked,  and  stood  perpendicularly 
in  a  beaker  or  other  convenient  stand  in  a  hot- 
water  oven.  In  a  very  short  time  the  soap 
separates  out  on  the  surface,  whilst  the  liquid 
beneath  is  an  aqueous  solution  of  sodium 
sulphate  and  any  free  alkali  that  was 
originally  contained  in  the  soap.  This  lower  solu- 
tion is  run  olT  into  a  beaker  and  titrated  with 
A'  10  sulphuric  acid,  using  the  silver  nitrate 
solution  as  a  spot  indicator  on  a  porcelain  plate 
in  the  usual  manner.  As  long  as  free  hydroxide 
is  present  the  famiUar  brown  sQver  oxide  is  pro- 
duced, carbonates,  silicates,  et<.\,  giving  no  such 
colour  to  cause  confusion.  If  any  appreciable 
amount  of  free  hydroxide  is  found  by  this  first 
titration,  the  separated  soap  in  the  separating 
funnel  may  be  again  washed  with  a  further  50  c.c. 
of  the  sodium  sulphate  solution,  and  tliis  when 
separated  is  titrated  as  before.  The  total  amount 
of  .V.IO  sulphuric  acid  required  for  the  titration  is 
then  calculated  to  percentage  of  sodium  or 
potassium  hydroxide  in  the  original  samples. 

Throughout  this  test  the  sample  is  very  little 
exposed  to  the  atmosphere,  and  if  the  sodium 
sulphate  and  silver  nitrate  are  tested  as  to  their 
neutrality,  there  appears  to  be  little  source  of 
error. 


THE    ESTIMATION    OF    CARBON    DIOXIDE 
IN  AIR  BY  HALDANE'S  APPARATUS. 

BY    ROBERT   C.    FREDERICK. 

For  the  estimation  of  small  quantities  of  carbon 
dioxide  in  air,  Haldane's  apparatus  is  the  most 
convenient  to  use,  and  in  skilled  hands  it  gives 
sufiBciently  accurate  results.  The  principle  is  that 
the  carbon  dioxide  of  the  air  sample  is  absorbed 
by  caustic  potash  and  the  consequent  diminution 
in  volume,  measured  on  the  graduated  scale,  gives 
a  direct  reading  of  the  quantity  of  carbon  dioxide 
present  in  10,000  parts  of  air.  A  trace  of  dilute 
sulphuric  acid  must  always  be  present  in  the  air 
burette  to  keep  the  air  therein  saturated  with 
moisture,  the  same  purpose  being  acliieved  in  the 
control  tube  by  keeping  the  stem  full.  The 
potash  solution  should  be  of  about  10%  strength 
and  the  author  prefers  to  colour  it  with  methyl 
orange,  movements  of  the  liquid  being  thereby 
made  more  apparent  ;  it  serves  for  a  large  number 
of  tests.  A  more  definite  meniscus  is  obtained  if 
a  small  sheet  of  some  black  material  Ls  placed 
behind  the  marks  on  the  tubes,  B  and  S  (Fig.  1). 
A  blowing  bulb  may  be  used  to  provide  the  air 
current  for  agitating  the  water  in  the  water- 
jacket,  instead  of  l)Iowing  by  the  mouth  ;  the 
water-jacket  .should  be  full  to  within  about  j  inch 
of  the  top.  The  glass  tubes  and  air  burette  must 
be  perfectly  clean,  and  thin  pipe  cleaners  which 
can  pa.ss  right  through  the  stopcocks  serve  admir- 
ably for  dislodging  any  dirt. 

The  air  to  be  examined  may  either  be  taken 
direct  into  the  apparatus  and  tested  at  once,  or 
can  be  drawn  into  suitable  small  bottles  and  des- 
patched where  necessary  for  analysis.  In  the 
former  case,  the  examination  of  the  sample  only 
requires  the  use  of  the  apparatus  itself,  but  in  the 
latter,  acces-sories  are  needed. 

The  following  Ls  the  procedure  employed  when 
the  air  to  be  t«!sted  is  taken  direct  into  the 
apparatus.  Having  placed  it  where  the  sample 
has  to  be  taken,  the  tap,  A  (Fig.  1),  is  turned  to 
allow  of  free  communication  between  the  air 
burette,  the  absorption  bulb,  F,  and  outside,  and 


similarly  the  tap,  B,  to  allow  of  coinnumication 
between  the  control  tube,  E,  the  tube,  S,  and 
outside.  By  raising  or  lowering  the  potash 
reservoir,  II,  the  potash  level  is  adjusted  to  the 
mark  on  S  ;  the  mercury  in  the  graduated  stem 
of  the  air  burette  is  adjusted  to  about  zero  by  the 
rack-and-piiuou  arrangement,  L.  The  tap.  A,  is 
now  turned  to  establish  communication  with  the 
outside  orUy,  and  then  the  mercury  reservoir  is 
taken  off  the  hook  at  L  and  raised  in  the  hand  until 
the  mercury  completely  (ills  the  air  burette.  By 
rei)lacing  the  reservoir  on  the  hook,  the  sample 
is  drawn  in  and  the  mercury  falls  to  its  former 
mark  near  zero.  Some  mercury  is  almost  in- 
variably caught  in  the  stopcock  and  must  be 
removed  by  turning  tap.  A.  into  the  position  that 
the  air  l)urettc  and  the  absorption  bulb  are  in 
communication  only  and  then  sharply  squeezing, 
at  the  point  nearest  to  the  stopcock,  the  rubber 
tube  connecting  them.  The  mercury  globule 
drops  into  the  graduated  stem  of  D  and  is  made 
to  unite  with  the  mercury  of  the  reservoir  by 
giving  A  Jth  turn,  thus  closing  all  communi- 
cation, and  then  gently  raising  K  in  the  hand  ; 
the  reservoir  is  replaced  on  the  hook  at  L..  The 
trouble  with  the  mercury  globule  can  be  obviated 
by  using  a  stopcock.  A,  of  the  pattern  having 
two  parallel  channels,  suggested  by  Butterfield, 
but  tliis  necessitates  the  introduction  of  a  third 
stopcock  at  the  top  of  the  tube,  R.  The  apparatus 
is  now  placed  on  a  table  or  bench,  out  of  draughts 
and  in  a  good  light.  The  tap.  A,  is  now  again 
turned  to  place  the  air  burette  in  communication 
with  the  absorption  bulb  only;  similarly  B  is 
turned  to  place  the  control  tube  in  communication 
with  tube,  S,  only.  If  the  potash  level  at  S  has 
altered,  it  is  corrected  by  raising  or  lowering  the 
potash  reservoir  and  then,  by  raising  or  lowering 
the  mercury  reservoir  with  the  rack-and-pinion 
arrangement,  the  potash  level  is  adjusted  to  the 
mark  on  R.  The  rubber  tubing  connecting  F  and 
H  must  be  sharply  squeezed  to  make  sure  that  the 
potasli  levels  return  to  their  marks  ;  if  they  do  not, 
further  adjustment  is  necessary.  During  the  time 
these  adjustments  are  being  made  by  the  right 
hand,  the  left  is  engaged  in  gently  blowing  air 
through  the  water  jacket  by  squeezing  the  blowing 
bullj.  The  potash  levels  being  correct,  the  mercurj' 
level  is  read  off  on  the  graduated  scale  and  noted. 
The  carbon  dioxide  contained  in  the  air  is  now 
absorbed.  The  air  is  made  to  pass  over  to  the 
potash  in  the  absorption  bulb  by  taking  the 
mercury  reservoir  in  the  right  hand  and  slowly 
raising  it  until  the  mercury  almost  reaches  the 
stopcock.  A,  the  left  hand  meanwhile  giving  an 
occasional  squeeze  to  the  blowing  bulb.  This 
operation  is  repeated  four  times,  the  mercury  in 
each  case  being  allowed  to  fall  somewhere  in  the 
graduated  stem.  The  mercury  reservoir  is  re- 
placed on  the  hook  at  L.  With  a  steady  flow  of 
air  being  maintained  through  the  water  jacket,  the 
potash  levels  are  adjusted  to  the  marks  on  R  and 
S  as  already  described,  the  same  precautions  as  to 
nipping  the  rubber  tubing  connecting  F  and  H 
being  taken.  The  mercury  level  in  D  is  again  read 
off,  and  this  figure,  less  the  first  one  obtained,  gives 
a  direct  reading  of  the  quantity  of  carbon  dioxide 

K resent  per  10,000  parts  of  air.  For  example,  if  the 
rst  figure  was  2-2  and  the  second  7-8,  the  result 
would  be  (7-8— 2-2)  =5-6  parts  per  10,000.  Whenthe 
test  is  finished,  the  taps,  A  and  B,  should  be  turned 
to  close  communication  in  all  directions,  otherwise 
the  potash  may  rise  in  the  tubes  and  cause  much 
trouble. 

When  taking  samples  of  air  in  bottles  for  subse- 
quent testing  by  Haldane's  apparatus,  the  bottles 
used  are  2-oz.,  narrow-mouthed,  squat  form,  and 
ck>sed  with  ground  stoppers  which  are  smeared 
with  a  thin  coat  of  vaseline.  They  must  be  per- 
fectly  clean  and   dry.     To    prevent  the   stopper 
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coining  out,  particulaily  when  the  bottles  are 
exposed  to  changes  of  temperature  and  pressure, 
a  broad  rubber  band  is  placed  over  it  and  \inder 
the  bottle  ;  another  smaller  band  is  doubled  over 
this  and  round  the  neck  to  keep  the  first  one  in 
position. 

The  air  sample  is  collected  in  the  following 
manner.  One  end  of  a  rubber  tube  (-JV  in.  bore 
and  about  2A  ft.  long)  is  introduced  into  the  bottle 
until  it  rests  on  the  bottom,  the  other  end  being 
held  in  the  mouth  :  air  is  then  svicked  through,  and 
the  tube  removed  while  the  air  is  still  being  sucked 
up.  It  need  hardly  be  emphasised  that  no  breath 
shovild  be  allowed  to  pass  backwards  into  the 
bottle,  and  it  is  also  important  that  the  bottle 
should  be  held  at  arm's  length  to  prevent  con- 
tamination of  the  air  in  the  immediate  vicinity  of 
the  bottle.  The  stopper  is  inserted,  turned  round, 
and  secured  with  the  rubber  bands. 


which  prevents  any  loss  of  mercury.  The 
arrangement  of  the  complete  apparatus  Ls  shown 
in  Fig.  1.  The  Haldane  apparatus  itself  rests  on 
a  block  of  wood  inside  a  dish,  which  serves  to  catch 
any  water  that  may  overtlow  when  the  water  in 
the  water  jacket  is  being  agitated.  Tiie  bottle  is 
placed,  neck  first,  into  the  mercurv-,  the  stopper 
removed  by  two  fingers,  and  the  bottle  clamped 
rigid.  The  taps,  A  and  B,  of  the  Haldane  appara- 
tus are  turned  to  allow  of  free  communication 
throughout  in  the  manner  previously  described. 
The  potash  is  then  adjusted  to  the  mark  at  S  and 
the  tap.  A,  turned  to  establish  conununication 
between  the  air  burette  and  the  outside  only  ;  the 
merciu'y  should  read  about  7  on  the  graduated 
scale  of  D.  The  rubber  tubing  fastened  to  the 
stopcock,  C,  the  latter  being  open  to  the  bent 
tube,  N,  is  attached  to  the  stopcock,  A.  Holding 
the  glass  tube,  in  the  left  hand,  over  the  mercury 


Fig.  1. 


Arrangement  of  complete  apparatus  for  the  determination  of  carbon  dioxide  in  air  samples  by  Haldane's  apparatus. 


The  extraction  of  the  air  from  these  sample 
bottles  requires  the  use  of  a  mercury  bath  and  a 
bent  glass  tube,  X,  of  narrow  bore,  fitted  with  a 
three-way  stopcock,  C,  of  the  pattern  illustrated. 
This  glass  tube  is  attached  to  the  stopcock,  A,  of 
the  Haldane  apparatus  by  a  piece  of  rubber 
tubing.  The  merciu'y  bath  is  made  of  wood  and 
has  a  narrow  slit,  -^  in.  wide,  3  J  in.  deep,  and 
6  in.  long,  which  broadens  out  at  the  end  in  which 
the  bottle  is  opened  to  a  rectangular  space.  2} 
in.  long,  IJ  in  wide,  and  li  in.  deep.  Butterfield 
has  suggested  the  useful  clamp  shown,  and  also  the 
provision  of  a  raised  flange  about  ^  in.  high, 
which  prevents  overflow  of  mercury  during  the 
process  of  removing  the  stopper  of  the  bottle.  A 
Ud  which  fits  the  depression  caused  bv  this  flange 
prevents  access  of  dust  whilst  the  bath  is  not  in  use. 
It  is  necessarj-  that  the  bath  be  raised  up,  and  the 
author  has  had  the  Uttle  table  shown  made  for 
this  purpose.  It  is  7i  in.  high,  and  the  top,  9J  in. 
long  and  "i  in.  broad,  has  a  rim  J  in.  high  round  it 


bath,  the  mercury  reservoir  is  taken  from  the  hook 
at  L  and  raised  in  the  right  hand  until  the  mercury 
completely  fills  the  aii-  burette,  the  rubber  con- 
nection, and  the  glass  tube.  StiU  holding  the 
mercury  reservoir  above  the  level  of  the  bent  tube, 
N,  the  tap,  C.  is  tvirned  to  close  communication  in 
aU  directions  ;  the  tap.  A,  is  similarly  treated  by 
giving  |th  turn.  The  tube,  X,  is  now  pushed 
through  the  mercury  in  the  bath  into  the  sample 
bottle  and  the  mercury  reservoir  attached  to  the 
hook,  P.  Stopcock  C  is  opened  to  A  and  N,  and 
A  to  the  air  burette  only.  The  mercury  now 
returns  to  the  reservoir  and  air  from  the  sample 
bottle  is  drawn  into  the  Haldane  apparatus. 
^Vllen  D  becomes  about  half  full  of  air,  the  rubber 
tube  between  A  and  C  is  closed  by  firmly  pressing 
with  two  fingers,  and  when  the  mercury  has  quite 
stopped  flowing,  the  fingers  are  suddenly  with- 
drawn and  the  mercxiry  allowed  to  continue 
running.  This  last  operation  is  necessary  to 
dislodge  mercury  which  frequently  remains  in  the 
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rubber  connevtiou.     In  a  few  seconds  the  mercury 
comes  to  rest  and  the  taps,  0  and  A,  aro  again 


FlO.  2.     Scale  for  use  with 
Haldane's  apparatus. 


Flo.  3.     Scale  in  position 
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liroiisiht  from  100  to  0  on  the  air  hm-ette  scale,  the 
level  in  S  heinj;  kept  at  the  mark.  It  is  undei-stood  that 
air  is  onelosed  as  it  would  be  if  ready  for  ahsiu'ption 
of  earhon  dioxide.  A  stiff  piece  of  lardlmard  is 
now  marked  down  one  side  with  fo\ir  divisions, 
each  heiiii;  exactly  this  distance  found  ;  the  other 
side  is  hent  at  right  ani;les.  'I'hc  result  is  a  scale 
as  shown  in  Fig.  -.  This  is  pinned  with  drawing; 
pins  to  the  outside  of  the  water  jacket,  as  shown 
in  Fii;.  3,  the  zero  coincidini;  with  the  mark  on  K 
(Fig.  1 ),  and  the  edge  of  the  scale  running  down 
the  centre  of  the  tune.  \\'hen  in  use,  the  potash 
level  is  adjusted  in  the  usual  way.  after  absorption 
of  carbon  dioxide,  to  the  nearest  hundred  mark,  and 
the  reading  on  the  air  burette  scale  also  taken. 
If  the  mercury  reservoir  has  been  raised  the 
result  is  obtained  by  adding  the  increase  on  the 
air  burette  scale  to  the  reading  on  the  cardboard 
scAle.  and  similarly,  if  the  mercury  reservoir  has 
been  lowered,  by  subtriicting  the  decrease  on 
the  air  burette  scale  from  the  reading  on  the 
cardboard  scale.  Two  examples  will  make  this 
clear. 

Ex.  1.  Before  absorption.    Air  burette  scale,     6-4. 

Aft«r  absorption.      Air  burette  scale,  77-8.         Cardboard 

scale,  200. 
(77-8-6-4)  +  200  =  271-4  parts  COj  per  10,000. 

Ex.  2.  Before  absorption.    Air  burette  scale,  8-6. 

After  absorption.      Air  burette  scale.  2-8.  Cardboard 

scale.  300. 
300 -(8-6-2-8)  =  294-2parts  COj  per  10,000. 

Such  a  cardboard  scale  is,  of  course,  only  meant 
for  occasional  n.se  ;  a  permanent  arrangement  can 
be  obtAiued  by  having  the  tube,  R,  itself  (Fig.  1) 
graduated  as  shown  in  Fig.  4. 


turned  to  close  communication  in  all 
directions.  More  air  has  been  ex- 
tracted than  Ls  required  for  the  test. 
and  the  excess  is  blown  off  by  placing 
K  on  the  book  at  L,  opening  A  to  C 
and  the  latter  to  O.  The  tap,  A.  is 
turned  to  establish  communication 
between  the  air  burette  and  the 
absorption  bulb  only,  and  similarly 
B  to  place  the  control  tube  in  com- 
munication with  the  tube.  .S.  only. 
From  this  stage  the  manipulation 
is  the  same  as  described  in  the 
account  of  the  procedure  employed 
when  the  apparatus  alone  is  used, 
and  the  .same  point,  namely,  the 
admi.ssion  of  the  air  into  the  Ilaldane 
apparatus,  ha.s  been  reached.  The 
mercury  globule  is  removed,  the 
pota.4h  leveLs  adjusted,  the  carbon 
dioxide  ab.sorbed.  and  the  levels 
readjusted  as  before,  the  same  atten- 
tion to  detail   being  manifested. 

With  the  ordinary  small  Haldane 
apparatus,  the  method  of  using, 
which  has  just  been  described,  gives 
readings  up  to  100  parts  per  10,000. 
In  the  great  majority  of  ca.se8  this 
Ls  quite  sufficient,  btit  it  sometimes 
occurs  that  the  amount  of  carbon 
dioxide  is  much  above  this  figure, 
and  the  following  is  an  account  of 
the  author's  simple  device  for 
making  the  apparatus  record  up  to 
500  parts  per  10,000. 

First,  it  Ls  necessary  to  measure 

with  absolute  accuracy  the  di.stance 

the  potash   level   rises'  in   the    glass 

tube,  R  (FMg.  1),  when  the  mercury  Ls    Fio.  4.    Oraduation 

''  of  tube  itMlf. 
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FlO,  5.      Mercury  reservoir  propelling  apparatus. 
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The  apparatus  shown  in  Pig.  5  is  a  \iseful  adjunct 
to  Die  llalilaiu-  apparatus  wlion  used  for  testing 
samples  in  the  laljoratory.  It  a  large  number  of 
tests  have  to  lie  done,  the  physical  elTort  required 
to  lift  the  mercury  reservoir  xip  and  down  liecomes 
a  serious  consideration.  This  apparatus  is  19]  in. 
high,  and  the  sizes  of  the  parts  can  be  judged  from 
this.  It  is  large  enough  to  work  with  the  more 
modern  form  of  the  Ilaldane  apparatus,  which  is 
contained  in  a  larger  case  than  the  oUier  pattern. 
A  is  a  boxwood  cage  or  nest  into  which  the  mercury 
reservoij-  can  easily  be  placed  and  as  easUy  re- 
moved. It  is  connected  by  a  cord,  over  pulleys, 
to  a  brass  lead  shot  container.  B.  whicli  slides  up 
and  down  the  rod,  C.  This  container  balances  the 
mercury  reservoir.  In  xise,  the  reservoir,  after  the 
first  reading  has  been  t^ken,  is  placed  in  the  cage 
and  raised  or  lowered  by  moving  B  down  or  up  C. 
Tlie  adjustable  stops,  D,  compel  the  mercury  to 
travel  between  any  points  desired,  and  prevent  it 
rising  too  far  and  flowing  into  the  potash  or  falling 
too  low  and  drawing  in  the  potash.  The  narrow 
bore  of  the  air  burette  ensures  that  the  mercury 
will  not  travel  too  qviickly.  When  sufficient 
absorptions  have  been  given,  the  mercury  reservoir 
is  taken  from  the  cage,  replaced  on  the  hook  of 
the  rack-and-pinion  arrangement,  and  the  analysis 
completed  in  the  ordinary  way.  The  idea  was 
suggested  to  me  by  Macfarlane  and  Caldwell's  gas 
analysis  apparatus,  and  the  instrument  is  made 
by  Messrs.  Baird  and  Tatlock,  London. 

Discussion. 

Mr.  J.  S.  S.  Brame  said  that  he,  in  conjunction 
with  the  author,  had  had  a  good  deal  of  experience 
in  teaching  medical  officers  of  the  Navy  to  try  and 
use  this  apparatus.     They  had  met  with  a  good 
deal  of  difficulty,  owing  to  the  fact  that  a  person   i 
without  experience  put  the  potash  into  the  mercury 
and  the  mercury  into  the  potash,  ad  lib.,  and  the 
apparatus  had  to  be  taken  down.     Any  improve-   1 
ment,  such  as  Mr.  Frederick's,  which  enabled  that   I 
difficulty  to  be  overcome,  was  of  great  use.     He   1 
did  not  regard  the  Haldane  apparatus  as  one  likely    | 
to    give    accurate    results    without    considerable 
practice  and  experience.     When  the  percentage  of    j 
carbon  dioxide  did  not  exceed  001  or  005%  on   I 
22  c.c.  of  air,  the  total  absorption  would  be  very 
minute  and  required  very  delicate  manipulation, 
and  a  good  deal  of  practice,  to  get  good  results. 
He  thought  the  stirring  apparatus  was  the  most 
faulty    point.    pro%ided    the    water    was    blown 
thi-ough.     Blowing  through  the  water  was  a  bad 
method.     He  had  found  that  by  blowing  with  the 
mouth,  which  was  necessary,  a  rise  in  temperature 
of  0033°  C.  per  minute  was  produced.  With  a  gentle 
blow,  0022°  C.  was  obtained.     To  get  over  that 
difficulty,    he   had   introduced   a   rubber   pressure 
bulb,  but  there  again  the  difficulty  occurred  that 
the  air  which  went   in  was   not   saturated  with 
water,   but   came   out  saturated.     The  apparatus 
must   be   carefully   used   to   get   the   temperature 
fairly  constant.     He  suggested  it  would  be  a  great 
improvement  in  the  use  of  the  apparatus  if  the  air 
were  fii-st  warmed,  and  bubbled  through  the  water 
before  being  passed  into  the  bath. 

Dr.  S.  RiDEAi.  said  that  the  useful  additions  the 
author  had  made  to  the  Haldane  apparatus  could 
be  applied  to  other  apparatus  worked  on  the 
same  principle  by  the  lifting  of  a  mercury  bulb. 
Dr.  K.  K.  Rideal  had  recently  brought  before  the 
Society  of  Public  Analysts  an  apparatus  for  deter- 
mining the  amount  of  humidity  in  the  air  by  a  bulb  ' 
in  the  same  way.  in  which  air  was  passed  through 
hydrochloric  acid  instead  of  potash  for  absorbing  the 
moisture.  It  was  practically  on  the  same  principle 
as  Dr.  Haldane's  apparatus.  A  box  had  been 
made  for  that  purpose,  of  the  same  size  as  the 
Haldane  apparatus.  For  frequent  determinations 
■of  the  humidity  in  the  air,  the  method  of  raising 


tlie  mercury  would  apply  equally,  and  it  might  be 
used  in  any  apparatus  which  involved  the  use  of 
a  mercury  bulb. 

Mr.  W.  J.  A.  Butteufirld  said  that  some 
25,000  samples  of  air  had  pas.sed  through  his 
laboratory  for  analysis  by  the  Haldane  apparatus. 
Ho  doubted  the  accuracy  of  the  meth<id  of  deter- 
miiung  higher  proportions  than  100  parts  in 
10,000  by  the  modification  described,  because  the 
tube  in  which  the  measurement  of  the  larger 
volume  was  made,  it  he  understood  it,  was  out- 
side the  water  jacket.  He  thought  a  tar  better 
way  was  to  use  a  burette  with  a  wider  stem 
graduated  for  the  larger  proportion.  It  was  gen- 
erally known  whether  the  sample  of  air  was  likely 
to  contain  less  or  more  than  100  parts  or  there- 
abouts of  COj  per  10,000.  Mine  air  frequently 
contained  2  or  3%  of  COj,  and  an  apparatus  fitted 
with  another  burette  was  used.  With  regard  to 
the  arrangement  for  relieving  oneself  of  the 
mercury  bulb,  an  assistant  of  his  had  devised  a 
very  similar  device,  and  he  had  also  used  the  method 
of  blowing  through  an  ordinary  Woulffe's  bottle 
containing  water,  instead  of  blowing  direct  into 
the  water  jacket.  He  did  not  see  that  the  tem- 
perature of  the  breath  or  the  cooling  by  evaporation 
came  into  account,  because  the  essence  of  the 
apparatus  was  the  complete  control  it  afforded  over 
the  effect  of  changes  of  temperature.  The  whole 
principle  of  the  construction  of  the  apparatus  was 
that  changes  of  temperature  in  the  water  jacket 
within  any  reasonable  limits,  could  not  affect  the 
results. 

Mr.  R.  C.  Frederick,  in  reply,  said  that  he  had 
used  the  ordinary  small  apparatus  with  this  gradu- 
ation, in  tests  carried  out  by  Professor  Haldane  and 
himself,  and  in  every  case  they  had  obtained  con- 
cordant results.  .\s  to  blowing  air  through  the  water 
jacket,  a  great  deal  of  difficulty  came  in,  because 
in  the  older  type  of  bulb  of  the  air  burette,  it  came 
so  close  to  the  top  of  the  Haldane  case  that  it  was 
really  never  covered.  In  the  newer  form  in  which 
the  water  jacket  was  a  cylindrical  glass  jar,  the 
bulb  was  very  much  lower  in  the  water,  and  was 
covered.  He  had  drawn  Professor  Haldane's 
attention  to  that  fact,  and  Prof.  Haldane  said  that 
he  did  not  think  he  could  go  very  far  wrong  if  he 
omitted  to  blow  at  all  in  the  newer  one,  although 
it  was  essential  in  the  older  ones.  Very  bad 
results  were  obtained,  because  people  did  not  pay 
sufficient  attention  to  that.  Certainly  in  the 
published  accounts  of  the  apparatus,  sufficient 
attention  had  not  been  paid  to  that  point. 


EXHIBITS. 

Mr.  C.  A.  Hlix,  representing  the  British  Drug 
Houses.  Ltd.,  exhibited  specimens  of  barium 
hydroxide,  chromic  acid,  copper  sulphate,  iodic 
acid,  molybdic  acid,  ammonium  molybdate, 
ammonium  oxalate,  potassium  chromate,  potas- 
sium bichromate,  potassium  iodide,  and  stannous 
chloride,  prepared  as  analj-tical  reagents  to  meet 
the  standards  of  purity  laid  down  by  the  Joint 
Committee  of  the  Institute  of  Chemistry  and  the 
Society  of  Public  Analysts. 

Dr.  WiLBBAHAll.  representing  Coley  and  WUbra- 
ham.  Ltd.,  exhibited  natural  and  synthetic  suc- 
cinates. 

Mr.  Sherard  Cowper-Coles  (Lead,  Ltd.) 
showed  various  pieces  of  apparatus  coated  with 
lead. 

Messrs.  J.  JIoxcrieff,  Ltd..  exhibited  chemical 
apparatus  made  of  their  new  glass,  which  is  stated 
to  be  capable  of  resisting  the  action  of  chemical 
reagents  to  an  extent  quite  equal  to  that  of  Jena 
glass.  Among  their  exhibits  was  some  combustion 
tubing,  manufactured  in  Great  Britain,  which 
was  stated  to  be  unique. 
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[Jan.  31,  1916. 


Dr.  MoRKis  W.  Travers  (Divroglass,  litd.)  gave 
a  brief  description  of  an  exliibit  of  chouiioal  glass 
ware,  jilso  iiiailo  to  replace  Jena  filass. 

Messrs.  DovLTxiN  vV  Co..  Ltd.,  had  a  large 
display  of  eheuiieal  porcelain  ware,  including  some  [ 
very  large  evaporating  basins.  This  lirni  stAte 
that  they  have  ovei\-onie  all  ditVic\ilties  in  the 
nianniacture.  and  there  is  independent  testimony 
that  Poulton's  ponelain  is  as  good  as,  it  not 
superior  to  that  previoxisly  made  in  tierniany. 

Sir. Thomas  D.  Morson  (T.Moi-son  and  Sons.Ltd.), 
Hon.  Secretary,  showed  filter  cloths  woven  from 
glass  wool  which  could  be  employed  for  filtering 
acids  and  alkalis.  This  glass  cloth,  he  said,  was  the 
outcome  of  an  idea  of  his  colleague.  Dr.  Roy; 
it  presented,  when  viewed  under  the  microscope,  a 
linted  appearance,  which  was  an  import,int  aid 
to  filtration.  Since  it  did  not  absorb  any  of  the 
filtered  material,  the  fabric  coiUd  be  cleansed 
readily  and  used  again  and  again. 


Obituary. 


HENRY  EXFIELl)   ROSCOE. 

The  sudden  death  on  December  ISth  of  Sir 
Henry  Enfield  Roscoe  removed  from  our  midst 
one  of  the  pioneers  of  scientific  and  techmcal 
education  in  this  country.  Born  in  1833  in 
London,  Roscoe  received  his  school  education 
in  Liverpool,  but  in  1849  returned  to  London 
and  entered  University  College.  Here  he 
turned  by  a  natural  proclivity  to  chemistry 
and  under  the  inspiration  of  Graham  made  up 
his  mind  to  adopt  this  branch  of  science  as  liLs 
profession.  After  graduation  in  1853  lie  pro- 
ceeded to  Heidelberg  and  commenced  work 
under  Bunsen.  a  step  which  proved  decisive  in 
his  career.  Roscoe's  association  with  Bunsen 
soon  ripened  into  a  close  and  enduring  friend- 
ship and  his  outlook  on  science  and  education 
received  an  impress  which  it  never  lost.  At 
this  time  were  commenced  the  researches  on  the 
photochemical  action  of  light,  which  were  pur- 
sued at  Heidelberg  during  summer  vacations 
until   1862. 

Shortly  after  his  return  from  Germany, 
Roscoe  was  appointed  in  1857,  at  the  early  age 
of  24,  Professor  of  Chemistry  at  the  Owens 
College  and  entered  on  the  chief  work  of  his 
life.  For  thirty  years  he  occupied  this  Chair, 
exerting  an  incalculable  influence  on  the  de- 
velopment of  scientific  education,  at  first  in  his 
immediate  surroundings  and  more  gradually 
throughout  the  whole  country.  During  his 
professorsliip  the  Owens  College  gradually  grew 
in  strength  and  importance  and  not  long  before 
his  retirement,  and  largely  in  consecjuence  of 
his  persLstent  labours,  it  was  constituted  one 
of  the  colleges  of  the  Victoria  University  (1880). 
With  the  College  grew  the  Chemical  School, 
and  by  1885,  the  15  students  who  had  greeted 
the  youthful  professor  in  1857  had  increased 
to   120. 

Fresh  from  the  busy  laboratory  of  Bunsen, 
Roscoe  plunged  into  research  at  Manchester 
and  met  with  gratifying  success.  The  merit  of 
his  investigations  on  the  chemical  action  of  light 
was  recognised  by  his  election  to  the  Royal 
Society  in  1803.  The  well-known  work  on  the 
boiling  points  of  the  aqueoas  acids  was  also 
published  in  these  early  years,  and  in  1805  com- 
menced the  researches  on  vanadium,  which 
resulted  in  the  preparation  of  tlie  pure  metal 
and   the   discovery   of  its   tru<'   relation   to   tlic 


other  elements,  JIany  other  subjects  were 
investigated  and  with  the  aid  of  Schorlemmor, 
first  as  lecturer  and  then  us  professor  of  organii- 
chemistry,  and  a  hmg  list  of  distinguished 
assistants,  an  atmosphere  of  original  research 
was  created  and  a  true  school  o(  chemistry 
founded  in  Miuiclu'stcr,  which  still  ll(i\n'ishes 
and  is  one  of  the  chief  ornaments  of  the  Northern 
Univei-sity. 

Hoscoe's  teaching  was  eminently  simple  and 
practical.  He  himself  delivered  two  coui-ses  of 
lectures — senior  and  junior — each  well  ilhis- 
trated  by  striking  experiments  successfidly 
arranged — or  even  sometimes  engineered — by 
his  inimitable  assistant,  Joseph  Hey  wood.  To 
this  was  added  a  tlaily  perambulation  of  the 
laboratory — every  student  came  into  frequent 
direct  contact  with  the  professor  and  recei\  eil 
advice  and  criticism  according  to  his  needs. 
In  this  lay  one  of  the  secrets  of  his  success  as  a 
teacher,  and  the  inroads  which  the  practice 
must  have  made  upon  hLs  time  were  well  repaid 
by  the  increiised  zeal  and  interest  of  his  students. 

Roscoe's  influence  as  a  teacher  was  extended 
far  beyond  the  limits  of  hLs  lalioratory  by  his 
writings  on  themistry — ranging  from  the  I'rimer 
(1870) — written  in  three  weeks  and  enormously 
successful — through  the  Elementary  Lessons 
(18(30)  to  the  Treatise  on  Chemistry,  familiar 
to  his  students  as  "  Roscoe  and  Schorlemmer  " 
and  still  filling  a  definite  place  in  scientific 
literature. 

The  situation  of  Manchester  in  the  midst  of 
industries — chemical,  engineering,  textile — of 
which  it  formed  the  business  metrojiolis,  coidd 
not  fail  to  produce  a  profound  impression  on  a 
man  of  Roscoe's  disposition.  He  saw  all  roxmd 
him  evidences  of  a  lack  of  co-ordination  be- 
tween the  various  industries  of  the  district,  and 
even  between  different  branches  of  the  same 
industry.  He  saw  also  and  keenly  realised  to 
what  a  large  extent  many  industries  sulTer, 
alike  from  the  lack  of  scientific  knowledge  of 
the  manufacturers  and  from  the  inadequate 
education  of  the  workmen.  In  different  ways 
Roscoe  became  actively  engaged  in  the  improve- 
ment of  all  these  conditions.  The  institution  of 
provincial  universities  has  provided  the  manu- 
facturer with  the  opportunity,  unfortunately 
still  too  seldom  seized,  of  obtaining  a  sound 
scientific  education,  and  at  the  same  time 
created  a  school  of  young  well-trained  men 
capat)Ie  of  taking  up  the  duties  of  scientific 
assistants  in  technical  concerns. 

As  regards  the  provision  of  technical  educa- 
tion in  the  principles  of  the  great  industries  of 
the  country,  Roscoe  took  a  very  prominent 
part.  He  was  one  of  the  members  of  the  Royal 
Commission  on  Technical  Instruction  (1881) 
and  devoted  a  large  amount  of  time  and  energy 
to  the  cause.  The  Commission,  after  a  series  of 
visits  to  the  chief  centres  of  technical  irLstruction 
on  the  Continent,  Issued  its  well-known  report 
in  1884.  This  was  followed  l)y  the  formation 
I  if  the  National  Association  for  the  I'romotion 
of  Technical  Education  in  1887,  by  the  yjassing 
of  the  Technical  Instruction  Act  in  1889,  and 
by  the  allocation  of  the  neces.sary  funds  in  1890. 
Sinc(>  that  time  much  has  been  said  an<l  done 
on  the  vexed  question  of  technical  education, 
liiit  lo  Roscoe  and  Ids  colleagues  on  tlie  Com- 
mission of  1881  belongs  the  criMlit  of  having 
inaugurated  a  system  which  Is  likely  to  be  of 
fimdamental  importance  in  the  pending  in- 
dustrial struggle.  In  recognition  of  his  services 
on  this  Commission.  Roscoe  in  1884  received 
the  honour  of  knighthood,  at  the  recommenda- 
tion of  Mr.   tdadstone. 
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Roscoe  also  took  a  loadiiiR  part  in  the  foruia- 
tion  of  the  Society  of  Cheiniial  liuiustry,* 
among  the  objects  oJE  wliicli  were  t)ie  promotion 
of  the  application  of  chemical  science  to  in- 
dustries and  of  the  interchange  of  ideas  between 
professional  and  industrial  chenusts.  Our 
Society  owes  much  to  the  wisdom  and  foresight 
of  its  first  President  and  ha-s  al«  ays  gratefully 
acknowledged  its  debt,  the  crowning  mark  of 
this  recognition  lieing  the  award  of  the  Society's 
medal  in  1914  (see  this  Journal,  1914,  723). 

In  1SS5.  largely  influenced  by  the  hope  of 
aiding  in  the  uuproveiuent  of  the  position  of 
eihication  in  this  country,  Roscoe  successfully 
contested  the  Parliamentary  division  of  Soutli 
Manchester  and  he  continued  to  represent  the 
division  untU  1895.  when  he  was  defeated  by 
the  Marquis  of  Lome.  In  Parhament  he  sup- 
ported the  Liberal  and  Home  Rule  Party  but 
devoted  himself  chiefly  to  the  cause  of  secondary 
and  technical  education.  Political  occupations 
in  London  were  soon  found  to  be  incompatible 
with  academic  duties  in  Manchester,  and  to  the 
great  regret  of  his  colleagues  and  students 
Roscoe  resigned  his  chair  in  1885.  HLs  life  in 
London  was  for  many  years  one  of  great 
activity,  and  he  took  a  leading  part  in  many  of 
the  scientific  and  educational  movements  of  the 
day.  Thus  he  was  very  appropriately  Presi- 
dent of  the  British  Association  at  the  Man- 
chester meeting  in  1887,  and  for  six  years 
(1891) — 1902)  did  battle  as  Vice-Chancellor  on 
behalf  of  the  London  University.  Academic 
and  scientific  distinctions  were  showered  upon 
him  and  science  was  honoured  in  his  person  in 
1909,  when  he  was  appointed  a  Privy  Councillor. 

•For  a  fuU  account  of  this,  see  the  Journal,  1906,  661,  and 
Roscoe's  Life  and  Reminiscences,  p.  173. 


Advancing  age,  accompanied  by  increasing 
tieafiii'ss,  gradually  caused  him  to  withdraw 
from  most  of  his  pul)lic  engagements,  and  to 
seek  rest  and  quiet  in  hLs  charming  country 
house  on  the  Surrey  Downs. 

He  always,  however,  retained  his  membership 
of  the  Governing  Body  of  the  Lister  Institute, 
in  the  foundation  of  which  in  1891  he  hail  taken 
a  prominent  part,  and  devoted  mucli  time  and 
thought  to  its  ail'airs.  The  end  came  suddenly 
and  cut  him  off  in  the  full  enjoj-ment  of  his 
mental  faculties,  interested  to  the  very  last  in 
all  that  concerned  his  chosen  science. 

He  married  in  18()3,  Lucy,  daughter  of 
Edmund  Potter,  F.R.S.  Their  only  son  died 
while  a  student  at  Oxford.  Lady  Roscoe  died 
in  1910,  and  two  daughters  survive  liim. 

Roscoe  was  a  man  of  the  most  genial  char- 
acter ;  everywhere  he  made  friends,  and  always 
he  rejoiced  to  meet  them.  To  become  a 
student  of  Roscoe's  was  to  gain  a  friend  for  life, 
and  the  Vjond  of  aflfection  between  hini  and  his 
former  students  was  pleasantly  manifested  on 
many  occasions — in  the  presentation  of  his 
portrait  after  his  resignation  of  the  Chair  of 
Chemistry  at  Owens  ;  at  the  celebration  of  the 
jubilee  of  his  graduation  (1904),  and  finally  in 
the  presentation  of  his  portrait  bust  to  the 
Chemical  Society  (1913)  on  the  completion  of 
his  eightieth  year. 

Throughout  his  long  and  busy  life  Roscoe  was 
distinguished  by  breadth  of  outlook,  decision  of 
mind,  and  a  sound  commonsense  view  of  affairs. 
Such  qualities  can  Ul  be  spared  and  many  of  us 
who  knew  him  well  wUl  look  back  with  regret 
at  his  empty  place  during  the  period  of  storm 
and  trial  which  now  awaits  us. 

Arthur  Harden. 
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Patents. 

Furnace  tcalls.  R.  Grabowskv,  Hanover.  Germany. 
Eng.  Pat.  2617,  Feb.  18.  1915. 

To  prevent  the  deposition  of  cUnker,  water- 
cooled  bars  of  wedge-shaped  section  are  em- 
bedded in  the  walls,  "with  their  bases  projecting 
beyond  the  surface  on  the  side  open  to  the  grate. 

— W.  F.  F. 

Extraction  by  means  of  a  volatile  solvent  [e.g.,  of  oil 

Irom  seeds] ;  Operatinq  plants  for .  C.  Downs 

and  R.   A.   BeUwood,   Hull.     Eng.   Pat.   4070, 
Mar.  15,  1915. 

Hk.^t  is  economised  by  using  the  hot  vapour 
expelled  from  the  residue,  alter  removal  of  the 
solution  of  the  extracted  matter,  to  evaporate  the 
solvent  from  this  solution. — W.  F.  F. 

Vacua;      Prodtiction     or     regulation     of 


„  ■  artd 

means  therefor.    Siemens  und  Halske  Akt.-Ges., 

Siemensstadt,    Germany.       Eng.    Pat.    14.918, 

Oct.  21,  1915.   Under  Int.  Conv.',  Nov.  14,  1914. 

The  apparatus    utilises    the    repulsive    action  of 


a  heated  surface  on  the  molecules  of  residual 
gas.  A  surface  which  may  be  blackened  and 
heated,  electrically  or  by  heat  rays  or  otherwise, 
on  one  side,  and  insulated  on  the  other  side,  is 
placed  in  an  auxiliary  vessel  connected  with  the 
vessel  to  be  evacuated,  with  the  blackened  surface 
facing  away  from  the  space  to  be  evacuated. 
The  length  of  the  working  space,  i.e.,  the  distance 
between  the  heated  surface  and  the  outlet  for  the 
gas,  is  appi-oximately  equal  to  the  mean  free  path 
of  the  molecules.  A  pump  for  producing  and 
maintaining  a  preliminary  vacuum  is  used. 
Several  modifications  and  combinations  of  repelling 
surfaces  are  described. — W.  F.  F. 


Separator  ;    Centriiugal .    D.  Burtch,  Toronto. 

U.S.   Pat.    1.161,839,  Xov.   30,    1915.     Date  of 

appl.,  Dec.  31,  1914. 
The  drum  is  rotated  about  a  horizontal  shaft 
supported  by  two  standards,  one  of  which  is  fixed 
and  carries  a  cylindrical  casing  enclosing  the  base 
of  the  drum  ;  aset  of  pans,  enclosing  the  remainder 
of  the  drum,  extends  from  the  cylindrical  casing 
to  the  opposite  standard,  which  is  adjustable 
horizontally.     The  material  to  be  separated  is  fed 
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into  the  drum  throiiRh  one  end  of  the  shaft,  which 
ia  made  hollow  for  that   purpose. — W  .  H.  C. 

Separator  :   Cfiilrifugol .     G.  K.  Sjxnfonl,  Oak 

Park.  111.,  -^ssi^'ior  to  Svjiiford  Clarifviii^':  a>i '- 
.S»M«n^t>">.'  '"'^-  ^'•'^-  1^*'-  l-li!lS'>>l.  Nov.  30. 
191.">.     Date  of  appl.,  Feh.  27,  1011. 

A  KOT.\TlN"o  vertioal  oyliiuler  is  jiroviiieil  at  its 
open  ends  with  annular  tlaiijres  lUrecteil  inwards, 
the  lower  flanse  beinvr  slishtly  the  wider.  Conical 
plates  ar»»  mount ihI  >vithin  and  on  the  same  shaft 
as  the  cylinder  .'ai  as  to  deflect  the  liquid  to  the 
lower  part  of  the  periphery.  The  liquid  is  dis- 
charged at  the  upper  flange,  its  surt.ace  being 
skimmed  l>y  an  annular  rins;  dippinir  into  it, 
and  situated  just  below  the  discharge  flange. 

— W.  F.  F. 

Fillrr.      1.   Kitsee.  Philadelphia.   Pa.      U.S.   Pat. 
l,lt52,241,Nov.30,19iri.Dateofappl.,Apr.24.1914. 

A  MrxTTP.K  of  comminuted  particles  of  a  material 
which  can  be  charred,  -vith  a  cen«ent  consisting  of  a 
compound  of  phenol  and  formaldehyde,  is  moulded 
and  heated  under  pressure  in  a  closed  vessel, 
to  form  filter-plates.— W.  11.  C. 

RffrigeraHon  ;      Process     of .     G.     A.     Gase, 

As.signor  to  The  Tceless  >Iachine  Co.,  Cleveland, 
Ohio.  U.S.  Pat.  1,102,346,  Nov.  30,  1915.  Date 
of  appl.,  June  11.  1914. 
Aqueous  ammonia  is  heated  so  that  part  is  driven 
in  the  liquid  form  in  one  directon.  and  part  has 
the  gas  driven  off  in  anothei  direction  and  lique- 
fied. The  liquefied  gas  .ind  solution  are  directed 
towards  one  another,  the  latter  being  in  such 
quantity  that  it  passes  the  expansion  coil  and 
checks  the  liquefied  .ammonia  before  the  latter 
reaches  the  exp<insion  coil.  The  temperature  of 
the  residue  of  the  solution  is  then  reduced,  whereby 
the  displaced  solution  is  drawn  back,  tollo>ved  by 
the  refrigerating  gas,  and  the  latter  is  re-ab=orbed. 

— W.  F.  P. 

Drying-cylinder.  O.  W.  Dodge,  Spokane,  Wash. 
U..S.  Pat.  1.163.224.  Dec.  7.  1915.  Date  of  appl., 
Oct.  2.   1912.     Renewed  Mar.  8,   1915. 

Ste.\m  is  admitted  through  a  hollow  trunnion  at 
one  end  of  a  horizontal  drying  cylinder  and  is 
conveyed  through  .a  pipe  to  the  opposite  end 
before  discharge.  X  drain  pipe  is  provided  for  ' 
any  condensed  water,  and  scoops,  connected  by 
bent  pipes  with  the  drain  pipe,  serve  to  remove 
liquid  from  the  bottom  of  the  cylinder. — W.  H.  C. 

Evaporating  or  concentrating  liquids  :    Apparatus 

for .   E.  Shaw,  London.   U.S.  Pat.  1.164.413. 

Dec.  14,  1915.   D.ite  of  appl..  Mar.  16,  1915. 

See  Eng.  Pats.  13,602  of  1911  and  128  of  1915  ; 
this  J.,  1915,  809. 

Methods  of  exhausting  incandescence  lamp  hulhs  or 
similar  gluss  receptacles.  Eng.  Pat.  1088.  See  Ub. 

Separation  of  china-clay,  ochre,  and  similar  materials. 
Eng.  Pat.  24,077.     See  VIII. 
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WAXES. 

Nitrogen  in  coal  and  coke  ;    Determination  of . 

O.  .Simmer8ba<:h  and  F.  Sommer.  Stahl  u.  Eisen, 
1915,  35,  601 — f(0.">.  Z.  angew.  Chem.,  1915, 
28,  Ref.,  481—482. 

Iv  the  authors'  process,  which  is  based  on  Dumas' 
method,  1  grm.  of  the  finely-divided  coal  or  coke 
is  mixed  with  26 — 27  grms.  of  finely  divided 
copper  oxide,  the  mixture  filled  into  two  boats  of 


glazed  porcelain  and  heated  in  a  combustion 
tube  in  a  Ucracus  electric  furnaic  :  bcfoic  heating 
the  combustion  tube,  air  is  displaced  from  the 
apparatus  by  carbon  dioxide.  The  volume  of 
nitrogen,  after  jnirilii-ation  in  the  \isual  way.  is 
measm-ed.  Small  quantities  of  carbon  monoxide 
and  nitric  oxide  are  always  formed.  To  remove 
these,  the  gas  is  mixed  with  a  small  (quantity  of 
oxygen,  and  then  treated  in  an  atisorption  pipette 
tirst  with  auiuioniacal  cuprous  chloride  and  then 
with  dilute  sulphuric  acid  ;  the  nitrogen  peroxide 
reacts  with  the  anuuonia  to  form  ammonium 
nitrate  and  nitrite.  The  volume  of  the  gas  is 
then  again  measured,  and  the  mean  of  the  two 
values  is  taken  as  the  true  volume  of  nitrogen. 
This  method  gives  considerahly  higher  values  than 
the  various  modifications  of  the  Kjeldahl  method, 
namely  up  to  55  "„  higher  in  the  case  of  coal  and 
up  to  27  °„  in  the  case  of  coke,  and  by  its  use  it  was 
possible  to  obtain  satisfactory  agreement  between 
the  nitrogen  content  of  a  gas  coal  and  the  sum  of 
the  nitrogen  contents  of  the  coke,  tar,  ammonia, 
cyanogen  compounds,  and  gas  derived  from  the 
coal. — A.  S. 


Petroleum  ;    Cracking  and  distillation  of - 


under 
pressure.  B.  T.  Brooks.  J.  Franklin  Inst.,  1915, 
180,  653—672.     (See  also  this  J.,  1915,  412.) 

Fhom  3  to  20<>o  of  gasoline,  boiling  below  150°  C, 
was  obtained  by  cracking  Texas  solar  oil  (sp.gr. 
0-8862),  alone  and  in  the  presence  of  various 
contact  substances,  at  temperatures  between 
400°  and  600°  C,  at  atmospheric  pressure  ;  the 
gasoline  was  highly  vinsaturated,  the  loss  by 
treatment  with  concentrated  sulphuric  acid  aver- 
aging about  28  "o.  Various  proposed  methods  of 
hydrogenation  are  also  considered  ;  the  oil-stcam- 
iron  process  for  hydrogenating  olefines  and 
preventing  deposition  of  carbon  is  stated  to  be 
inadequate.  The  disagreeable  odour  of  highly 
crai'ke'i  ga.soline  was  removed  by  treatment  (de- 
sulphurisation)  with  alkaline  plumbite,  copper 
oxide,  or  metallic  sodiimi.  In  experiments  on 
the  distillation  of  heavv  petroleum  oils — mainlv 
Oklahoma  reduced  oil."  30°  B.  (sp.gr.  0-875)-^ 
under  pressures  up  to  450  lb.  per  sq.  in.,  the  yield 
of  gasoline  increased  with  the  pressure,  up  to 
about  32%  at  250  lb.,  and  then  decUned  ;  the 
olefine  content  of  the  gasoline  decreased  as  the 
pressm-e  increased  up  to  200  lb.  and  then  remained 
constant,  this  resiUt  being  ascribed  to  polymerisa- 
tion rather  than  hydrogenation.  As  regards 
processes  in  which  oil  is  cracked  while  in  the  form  of 
vapo\U',  it  is  pointed  out  that  heavy  oil  can  only 
be  comjiletely  vaporised  at  very  lo^v  pressures, 
(iasoline  o))tained  by  cracking  the  vapour  of 
Oklahoma  reduced  oil  under  a  pressure  of  100  lb. 
per  s(i.  in.,  consist<^d  chiefly  of  normal  paraffin 
hydrocarbons  but  contained  about  8%  of  benzene, 
toluene,  and  m-xylene.  The  form.ation  of  aromatic 
hydrocarbons  from  petroleum  oils  by  this  means 
is  regard(!d  as  liue  to  the  splitting  or  cracking  of 
high-boiling,  complex  hydro<ar))ons  containing 
the  i)henyl  radicle  (not  to  the  dehydrogen.ation  of 
naplithenes.  formation  of  acetylene,  and  condensa- 
tion of  the  latter  to  benzene,  etc.),  and  evidence  is 
adduced  in  support  of  this  hypothesis. — W.  K.  F.  P. 

(Iasoline  from  hrm'ier  petroleum  oils.  C.  EULs  and 
A.  A.  Wells.  J.  Ind.  Eng.  Chem..  1915,  7, 
1020—1033. 

TiiK  results  of  experiments  with  several  forms  of 
tubular  cracking  apparatus  are  described.  Using 
kerosene  of  42°  B.  (sp.gr.  0-814),  vields  of  gasoline 
(b.pt.  up  to  150°  C.)  of  18 — 28%  were  obtained 
at  4.50" — 600°  C.  By  distilling  off  the  gasoline 
and  re-treating  the  residue,  and  also  scrubbing 
the  g.aseous  reaction  products  with  oil,  yields  or 
40 — -15%  of  gasoline  were  obtained.  The  gasoline 
was  denser  than  normal  gasoUne  of  the  same  boiling 
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point,  had  a  hisrlier  refractive  index,  and  was 
unsaturated  ;  the  iodine  vahie  of  tlie  distillation 
fractions  was  lii^her  the  lower  the  lioihiii;  point, 
a  fraction  of  h.pt.  lidow  70  (\.  for  example,  havinc; 
an  iodine  value  of  ;!1().  whilst  a  fraction  of  li.pt. 
150" — Hi")  ('.  hail  an  iodine  value  of  about  "lO. 
On  standint?  for  a  lout;  time  the  gasoline  became 
darker  in  colour,  and  w  hen  subsequently  distilled,  a 
violent  reaction  occiu-red  at  about  1(50^  C.  resulting 
ill  the  production  of  a  ilark  lirown  viscous  oil.  A 
similar  reaction  occurred  at  about  110"  C.  on 
distilling  under  diminished  pressure  (•> — 10  mm.). 
The  viscous  polymerised  product  reacted  violently 
with  sulphur  and  with  sulphur  chlorides,  a 
viscous  oUy  mass  being  produced.  Hydro- 
genation  improved  the  odour  of  the  gasoline, 
changed  the  colour  from  light  straw-yellow  to 
water-wliite,  and  destroyed  the  tendency  to 
polymerise.  About  1(5 — 18  °o  of  uncondensable 
C.uses  wa-s  pi-oduced  during  cracking.  The  gas 
rontained  up  to  nearly  40  "„  of  olefines.  and  small 
ijuantities  of  carbon  dioxide  and  monoxide,  oxygen, 
and  hvdrogen.  When  it  is  treated  with  chlorine, 
I*  liquid  of  sp.gr.  1176  and  b.pt.  90° — 200^0. 
is  formed.  No  difference  could  be  detected 
between  the  effects  of  water  and  of  steam  in  the 
Ta<'king  process.  The  yield  of  gasoline  diminished 
when  the  ratio  of  water  to  oil  was  greater  than 
50  :  70.  The  gasoline  left  a  gun\my  residue  when 
iised  in  a  carburettor,  but  gave  satisfactory  results 
ifter  hydrogenation.  The  chief  disadvantages 
ittaching  to  the  various  methods  of  cracking 
petrolemn  are  summarised  as  follows  : — Still 
•racking  under  nonyial  pressure.  Xery  high  cost 
if  maintenance  owing  to  rapid  destruction  of  the 
still  bottom  ;  the  method  has  been  practically 
abandoned.  Still  crarking  under  high  pressitre. 
Sliort  life  and  limited  size  of  the  stills.  Tube 
•racking.  Local  siiperheating  of  tubes,  and  forma- 
iion  of  carbon  deposits  which  clog  the  tube  and 
tend  to  weaken  the  metal  by  carbiu-isation. 
Heating  tcith  aluminium  chloride,  etc.  High  cost 
if  recovering  the  reagents.  Contact  icith  molten 
Imetal.     Difflcultv  of  obtaining  efficient  admixture. 

—A.  S. 


Wtuminous  shale  nils  containing  sulphur  {ichthyol 

oils)  ;  Chemical  constituents  of .  H.  Scheibler. 

Ber.,  1915,  48,  1815—1820. 

On  distilling  a  sample  of  crude  shale  oil  containing 
sulphur,  from  the  South  of  France,  under  reduced 
pressure,  the  lower  fractions  distilled  without 
jiifRculty,  but  on  continued  distillation  there  was 
inuch  frothing  and  decomposition.  All  fractions. 
Inartlcularly  the  high-bolllng  fractious,  contained 
!ub.stances.  probably  organic  acids,  phenols,  and 
nercaptans.  together  with  hydrocarbons  such  as 
-yclopentadlene,  Indene,  and  fluorene.  which 
j'ombined  with  sodium  giving  dark-coloured 
Insoluble  compounds.  On  removing  these  con- 
stituents by  treatment  with  sodium,  and  then 
>aslc  substances  by  treatment  with  dilute  acid, 
he  oil  becomes  lighter  coloured,  loses  its  original 
'inpleasant  smell,  and  can  be  distlUed  under 
•educed  pressure  without  decomposition.  Traces 
)f  oxygenated  substances,  probably  ketones, 
^hich  remain  after  the  removal  of  these  con- 
litltuents,  can  be  removed  by  means  of  magnesium 
lialogen-alkyl  derivatives,  when  a  light  yellow  oil 
'nth  a  pleasant  smell  remains.  The  greater  part 
•f  this  oil  distils  at  140" — 200°  C.  at  360  mm.,  the 
argest  fraction  distilling  at  170° — 180°  C.  The 
iower  fractions  are  almost  colourless,  the  colour 
j.Tadually  deepening,  until  the  final  fractions  are 
j'ellowish-brown  with  a  marked  green  fluorescence, 
rhe  sulphur  content  gradually  decreases  from  15  °u 
in  the  lowest  boiling  fraction  to  ll-4°o  in  the 
highest  boiUng  fraction.  The  fraction  170' — 180  =  0. 
at  360  mm.)  on  treatment  with  aluminium 
hloride    and    acetyl    chloride    yields    propyl-    or 


butyl-aceto-thienone,  giving  a  crystalline  semi- 
carbazoue  or  mixture  of  isomeric  or  liomologous 
semicarbazones,  m.pt.  178" — 192°  C,  indicating 
that  this  fraction  consLsts  largely  of  propyl-  or 
butyl-thlophene  or  closely-related" thiophene  com- 
pounils.  Similar  substances  are  present  also  in  the 
remaining  fractions.  Wlien  a  drop  of  any  fraction 
is  iiiixed  with  an  ice-cold  solution  of  phenanthra- 
qulnonc  In  a  large  excess  of  glacial  acetic  acid,  and 
a  drop  of  concentrated  surphuric  acid  added,  a 
violet-red  coloration  is  produced.  On  pouring 
the  reaction  mixture  on  to  ice  and  then  extracting 
with  chloroform  a  yellowish-brown  colouring 
matter  is  obtained. — T.  C. 

Oil  jrom   the   Kimmeridge  shale  of  Saint-Champ  ; 

Sulphur-containing .     J.    Demesse    and     G. 

Keaubourg.  BuU.Scl.Pharmacol., 1915,22,28 — 31. 
A  s.^Jipi.E  of  the  shale  from  St.  Champ  (Ain, 
France)  had  the  following  composition  : — Clay,  3  ; 
FeaOj,  2-6  :  .MgO,  3-3  ;  CaO,  450  ;  .SO3.  0-2  ; 
P3O3,  0-2  ;  CO,,  38-6  ;  oil  and  bituminous 
matter,  6-7  ;  and  water  and  loss,  0-4  °o-  On  dry 
distillation  It  yielded  a  brown  oil  with  greenish 
fluorescence,  sp.gr.  0-955  at  16-5°  C,  and  the 
following  composition  : — H,  9-2  ;  C,  77-3  ;  S.  11-99; 
N,  0-37;  and  O,  1-14  "i.  When  this  oil  was 
fractionally  distilled  the  fii-st  portion  (80°  to 
100°  C.)  contained  no  sulphur;  the  fractions 
(about  50 "o)  distilling  between  100°  and  260°  C. 
corresponded  to  the  "  Ichthvol  "  of  Bauniann  .and 
Schotten  (Ber.,  1884,  B.,  176)  ;  and  the  fractions 
above  260°  C.  also  cont-ained  sulphur  and  could 
be  readily  sulphonated.  This  shale  oil  has  anti- 
septic and  therapeutic  properties,  which  are 
increased  by  sulphonation. — C.  A.  51. 

Vtili.^ation  of  aromatic  hydrocarbons  from  cracked 
petroleum  [for  the  preparation  of  trinitrotoluene]. 
Bittman.     See  III. 

Patents. 

Fuel  or  the  like  ;  Furnace.'?  for  the  preparation  of 

artificial .     V.  Groom,  London.     Eng.  Pat. 

24.085.  Dec.  15,  1914. 

In  a  furnace  for  coking  briquettes  or  ovoids  of 
combustible  substances,  each  of  a  number  of 
superposed  heating  chambers  communicates  with 
a  common  vertical  flue,  which  in  turn  communicates 
with  the  combustion  chamber  of  the  heating  unit. 
An  opening  fron'i  each  combustion  chamber  leads 
the  combustion  products  to  passages  surrounding 
the  heating  units.  The  material  to  be  coked  Is 
contained  In  receptacles  ha%-ing  fluted  and  per- 
forated sides  and  bottoms. — W.  F.  F. 

Briquettes,   etc.  :   Process   nf  making   dry  ■ 


taining  soluble  binding  materials  {e.g.,  sulphite- 
cellulose  liquor)  resistant  to  iceathcr.  A.  Jabs, 
Ziirich.      Ger.  Pat.  287.015,  Aug.  2,   1912. 

The  material  Is  subjected  to  the  action  of  waste 
gases  from  gas-engines,  furnaces,  etc.,  or  other 
gases  containing  carbon  dioxide,  at  a  temperature 
below  120°  C. until  sufficiently  weather-proof  and 
dry,  a  suitable  temperature  being  obtained  by 
mixing  the  used  gas  with  fresh  hot  combustion 
gases. — F.  W.  A. 


which 


Peat     briquettes  :      Process     of    makinr;  - 

will  retain  their  shape  until  burnt.     A.  G.  Wihtol, 
Hanau.     Ger.  Fat.  287,016,  Mar.  15,  1913. 

Finely  divided  peat  moss  is  added  to  the  peat 
and  binding  material,  e.g.,  concentrated  sulphite- 
cellulose  liquor.  The  product  retains  its  form 
during  combustion,  and  Is  hence  completely 
burnt  with   the   maximum   development   of  heat. 

— F.  W.  A. 
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Srimirtiin)]  U(rnilf  or  peat    dust ;   Procfss  of . 

E.     S«himansky,     Berlin.     Ger.     Pat.     2^7.157, 

Sopt.  lo.  UUp. 
The  ilust  pnxluoiHl  in  the  working  of  a  briquotting 
iiL^tallation  for  li^uit^  or  peat  is  mtimately  mixed, 
in  an  air-drv  condition,  with  sawdust,  treated 
if  necessarv  with  drv  stoani,  and  submitted  to  a 
pressure  of' 1200  to  laOO  atm.  in  moulds. — F.  W.  A. 

Gas-vroducer.     J.    A.    Herrick.    New    York.     U.S. 

Pat.   1.1C2.357,  Nov.  30,   1915.     Date  of  appl.. 

Mar.  2ti,  1909. 
The  producer  has  a  fixed  ujiper  and  lower  body 
portion  with  an  intermediat<>  rotary  portion, 
from  which  an  ai\h  is  supported  and  revolved 
within  the  bodv  of  the  producer  and  to  which  the 
gas-disi-harge  pipe  is  attached.  The  cover  of 
the  producer  is  also  capable  of  heinp  rotated 
and  carries  the  fuel  hopper,  wliich  revolves  with 
it.— W.  H.  C. 

Gas    producer.     W.     B.     Chapman.     Assignor    to 

Chapman  EnKineering  Co..  Mount  Vernon,  Ohio. 

U  S.   Pat.    1,162,452,   Xov.   30,    1915.     Date   of 

appi.,  Mar.  10,  1915. 

\  st-lTIOX.vry  shell,  adapted  to  receive  the  f\iel, 

is  provided  with  a  slot  around  its  circumference 

and    a    Uquid    seal    for    the    slot.     A    U-shaped, 

rotarv-  charge-agitatinc  des-ice,  extending  through 

the  seal  and  slot  into  the  shell,  is  suspended  from 

above   in   such    a   manner   that    it   adjusts    itself 

automatically  to  the  height  of  the  charge,  means 

being  provided  for  rotating  the  device. — B.  N. 

Gases  from   irhirh   carbon   separates  ;     Process   and 

avparalus  for  treating in  the  electric  furnace. 

K  Gndm.  Bitterfeld.  Ger.  Pat.  285,665, 
June  19,  1913. 
The  gas.  e.g..  any  cheap  hydrocarbon  gas,  or 
atomised  Uquid  hydrocarbon,  such  as  petroleum 
residue  or  tar.  is' introduced  into  an  electric  arc 
formed  between  carbon  electrodes.  The  hydro- 
carbons are  decomposed,  with  separation  of  finely- 
divided  carbon,  which  falls  to  the  bottom  of  the 
reaction  chamber.  The  electrodes  are  fixed  to 
rotating  spindles  to  prevent  accimmlation  of 
carbon  thereon,  and  the  insulators,  which  surroimd 
the  electrodes  where  they  enter  the  reaction 
chamber,  are  enclosed  in  casings  through  which  a 
ga=.  such  as  hydrogen  or  illuminating  gas,  or 
hydrocarbon  vapour,  is  pa-ssed  to  prevent  deposi- 
tion of  carbon  on  the  in.sulators.  By  using  con- 
tinuous current,  carbon  may  be  separated  at  only 
one  electrode.  The  carbon  is  removed  from  the 
water-cooled  bottom  of  the  reaction  chamber 
by  means  of  a  screw  conveyor,  and  the  gases  pass 
through  the  laver  of  carbon,  which  acts  as  a  filter, 
to  a  discharge  tube  which  is  of  fairly  large  diameter 
so  as  to  prevent  carbon  being  carried  away 
mechanically  by  the  gases. — A.  S. 

Motive   fluid    {mirlure    of   steam    and    combustion 
gases']  ;     Method    and   means   for    the    generation 

of  comriound .    B.  L.  Rinehart,  Philadelphia, 

Pa..  U.S.A.  -Eng.  Pat.  6290,  Apr.  27.  1915. 
Oil  and  air  in  measured  quantities  are  forced 
to  a  sprav  nozzle  at  one  end  of  a  closed  combustion 
chamber,  and  water  from  a  heater  is  forced  through 
heating  coils  in  the  combustion  chamVjer  to  a 
nozzle  at  the  other  end.  which  is  provided  with  a 
weight*<l  valve.  When  the  water  issues  from 
the  nozzle,  steam  is  immediately  formed  owing 
to  the  reduction  of  pressure  and  pa-sses  with 
the  combustion  products  to  an  engine,  the  exhaust 
from  which  passes  through  the  feed  Water  heat«r. 
The  fuel,  air,  and  water  pumps  are  worked  by  an 
engine,  started  by  hand  and  subsequently  operated 
by  the  motive  fluid  generated  in  the  apparatus. 
The  pressure  of  the  motive  fluid  is  kept  constant 


by  regulating  the  engine  by  a  valve,  operated 
by  the  action  of  the  motive  fluid  on  a  diaiiliragm, 

— M-.  F.  F. 

Petroleum  and  its  products  ;    Process  for  refinituf 

.   F,  N\  ,  Maim  and  M.  I,.  Chappell.  Berkeley, 

Cal.,  Assignors  to  Standard  Oil  Co..  Hiohniond, 
Cal.  U.S.  Pat.  1.163,02.".,  Dec.  7.  191.->.  Dato 
of  appl.,  Apr.  6,  1915. 

Petroleum  oils  are  trcAted  with  alcohol  at  a 
temperature  below  32°  F.  (0  °C.)  and  the  resulting 
layers  separated.  The  low  temperature  may  be 
obtained  by  carr>-ing  out  the  pi-ocess  in  the 
presence  of  a  liquefied  gas,  such  as  liquid  sulphur 
dioxide.— C.  A.  M. 

Petroleum  ;    Process  of  and  appanitus  for  dislilli)uj 

.     L.    Stewart,    lx)s    Angeles.    Assignor    to 

Union  Oil  Co.  of  California,  Oleum,  CaJ.  U.S. 
Pat.  1,163.570,  Dec.  7,  1915.  Date  of  appL, 
July  7,   1910. 

Petroleum  oil  is  fractionated  into  products 
of  different  density  Ijy  heating  under  ])ressure 
in  a  connected  series  of  vessels,  arranged  at  different 
levels  and  progressively  heated  by  means  of  a 
medium  which  is  made  to  flow  front  the  lower  to 
the  upper  receptacles.  As  the  oil  descends,  the 
pressure  is  successively  relieved  at  points  between 
the  vessels,  and  the  vapours  are  collected  and 
condensed,  the  heat  being  utilised  in  the  pre- 
liminary heating  of  the  charges  in  the  upper 
vessels. — C.  A.  M. 

Coking  and  gasiiying  coal;    Shaft-furnace  for . 

J.  Liitz,  Bredenev,  Germanv.  U.S.  Pat.l, 164,295, 
Dec.  14,  1915.     Pate  of  appl.,  June  19,  1912. 

See  Ger.  Pat.  250,576  of  1911  ;   tliis  J.,  1912,  1172. 

Oil-gas  generators.  W.  Mitchell,  Maiden,  Mass., 
U.S.A.     Eng.  Pat.   5830,  Apr.   19,   1915. 

See  U.S.  Pat.  1,141,072  of  1915  ;  this  J.,  1915,  706. 

Peal  ;     Utilisation   of [for  making  gas].      N. 

Testrup,  London,  T.  Rigby,  Dumfries,  and 
O.  Soderlund,  London,  Assignors  to  Wetcar- 
bonizing,  Ltd.,  London.  U.S.  Pat.  1,164,429, 
Dec.  14,  1915.    Date  of  appl.,  Aug.  1,  1912. 

See  Eng.  Pat.  17,610  of  1911  ;   this  J.,  1912,  1171. 

Preparation  of  chemically  pure  carbon  dioxide  from 
iraste  gases  obtained  in  distillation  of  ammoniacal 
liquor.     Ger.  Pat.  286,971.     See  VII. 

Manufacture     of    asphalt     cements    from,    natural 
asphalts.     U.S.  Pat.  1,163,593.    See  IX. 

Bomb  calorimeter.   U.S.  Pat.  1,163,367.  See  XXIIL 


Hb— DESTRUCTIVE   DISTILLATION ; 
HEATING;  LIGHTING. 

P.^tents. 

Destructive  distillation  of  resinous  wood  ;   Process  of 

redistillalioH  of  products  of .      H.  M.  Cha.st< 

and  .1.  L.  Grafflin.  Assignors  to  National  Wood 
Distilling  Co..  Wilmington.  N.C.  U.S.  Pats. 
(A)  1,101,844  and  (u)  1.162.036,  Nov.  30,  1915. 
Date  of  appl.,  Apr.  17,  1915. 

(A)  The  pitch  and  tar  obtained  by  the  destructive 
distillation  of  resinous  wood  are  heated  to  500°  F. 
(260'(,'.)  and  maintained  at  that  temperature 
until  all  substances  having  an  odo\n-  of  creosote 
have  been  distilled  off.  The  residue  is  then  heated 
to  700°  F.  (370'-' C.)  and  a  viscid  oil  free  from 
creosote  odour  is  obtained,  (b)  Distillation  pro- 
ducts    from    resinous    wood,    having    a    creosote 
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odowr,  are  heated  to  390°  F.  (200°  C.)  and  super- 
heated steam  is  injected  until  all  substances 
having  an  odour  of  creo.sote  have  been  distilled 
off.  The  temperature  is  then  raised  to  500^  F. 
.  (260°  C.)  with  continued  injection  of  superheated 
steam,  and  an  oil  free  from  creosote  odour  is 
obtained.— \V.  H.  C. 

Heating  liquids  and  other  purposes  ;    Production  of 

heat  and   its  application  for .     D.   La  C'our, 

Charlottenlund,  and  C.  V.  Schou,  Copenhagen, 
Denmark.  Eng.  Pat.  1745,  Feb.  3,  1915.  Under 
Int.  Conv..  Oct.  13,  1914. 

:  In  a  heating  cartridge  of  the  type  in  which  a 
mixture  such  as  powdered  aluminium  and  iron 
oxide  is  compressed  into  a  cap.siUe  and  ignited  by 
the  combustion  of  a  suit.able  mixture  in  a  cavity 
thereof,  a  fusee  is  provided  which  can  be  inserted 
in  the  ignition  mixture  just  before  use.  The 
fu-see  may  be  secured  by  inserting  it  in  a  hole  in  the 
lid  having  inwardly  projecting  tongues  which  are 
bent  down.  The  cartridge  container  may  be 
immersed  in  the  liquid  and  provided  with  a  tube 
for  the  introduction  of  a  match.  Alternatively, 
the  bottom  of  the  liquid  container  may  be  of 
copper  ana  may  have  a  raised  portion  so  as  to 
form  a  cavity  which  is  placed  over  the  ignited 
cartridge  ;  in  this  case  the  bottom  of  the  con- 
tainer is  preferably  provided  with  .studs  which 
are  pressed  into  the  ignited  cartridge. — W.  F.  F. 

Incandescence   lamps  or  similar  glass  receptacles ; 

Methods     of    exhaustimj  .         The     British 

Thomson-Houston  Co.,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectadv,  N.Y.,  U.S.A. 
Eng.  Pat.  1088,  Jan.  22,  1915. 

The  glass  receptacle,  of  relatively  high  melting 
point,  is  heated  during  the  exhaustion  to  a  tem- 
perature slightly  below  its  softening  point,  and 
the  exhaustion  continued  at  a  temperature  at  least 
100°  C.  lower ;  ^vith  magnesium  boro-silicate 
glas.s,  the  temperatures  emploved  are  550°  to 
600°  C.  and  400°  to  500°  C— B.'N. 


ffl— TAR  AND  TAR  PRODUCTS. 


Aromatic      hydrocarbons 
Thermal    reactions    of - 


the     rajHiur     phase  ; 
\V.    F.    Rittman, 


O.  Bvron,  and  G.  Egloff.     J.  Ind.  Eng.  Chem., 
1915,"  7,  1019—1024. 

In  each  expenment  500 — 600  c.c.  of  hydrocarbon 
was  subjected  to  "  cracking  "  conditions  in  the 
apparatus  described  previously  (this  J.,  1915, 
1199).  but  the  initial  working  pressure  was 
developed  by  means  of  natural  ga,s  instead  of  by 
decomposition  of  some  of  the  sample  used.  Tests 
were  made  at  650°,  725°,  and  800°  C,  and  under 
vacuum  and  at  1,  12.  and  18  atmospheres  pressure 
respe<-tively.  The  liquid  and  solid  products  were 
collected,  the  liquid  products  fractionated,  and  the 
specific  gra\-ities  of  the  original  liquid  and  of  the 
fractions  determined.  Cyrnene  yields  xylene, 
toluene,  benzene,  naphthalene,  and  anthracene  ; 
xylene  yields  toluene,  benzene,  naphthalene,  and 
anthracene,  but  no  cymene  ;  toluene  yields  benzene, 
naphthalene,  and  anthracene,  but  no  cj-mene 
or  xylene  ;  benzene  yields  naphtlialene  and 
anthracene,  but  no  benzene  homologues  ;  naph- 
thalene yields  anthracene,  but  no  monocyclic 
hydrocarbons  ;  anthracene  yields  only  tarry 
matter,  carbon,  and  gas.  Other  compounds  than 
those  mentioned,  including  diphenyl,  are  also 
formed,  but  were  not  identified.  In  general  the 
coiu-se  of  the  reaction  is  in  the  direction  of  decrease 
in  size  of  molecule  when  degTee  of  unsaturation 
is  unchiinged,  but  in  dehydrogenation  reactions 
either  larger  or  smaller  molecides  may  be  formed. 
The  general  direction  may  be  indicated  as  follows  : 
— higher  benzene  homologues->-lower  homologues 
->-benzene-> (diphenyl )->•  naphthalene ->•  anthracene  ; 
reverse  reactions  occur  only  in  practically  negli- 
gible amounts.  The  following  table  shovNS  the 
total  percentage  of  liquid  products  obtained  from 
benzene,  toluene,  xylene,  and  cjinene  respec- 
tively. No  quantitative  results  are  given  for 
naphthalene  and  anthracene  : — 
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Percentage  formation  of  liquid  aromatic  hydrocarbons. 
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Filament  for  incandescence  electric  latyips.  T.  A. 
Edison,  Llewellyn  Park.  Orange.  N.J..  Assignor 
to  General  Electric  Co..  Schenectadv,  N.Y. 
U.S.  Pat.  1.163,329,  Dec.  7,  1915.  Date'of  appL, 
May  31,  1907. 

TirsGSTEX  is  vaporised  by  an  electric  discharge  in 
a  vacuum  and  deposited  on  a  revolving  surface 
in  the  path  of  the  discharge,  the  film  thus  formed 
being  afterwards  separated  from  the  surface  and 
used  for  the  manufacture  of  electric  lamp  filaments. 

— B.  N. 


-A.  S. 

Aromatic  hydrocarbons  derived  from  crached  petrol- 
eum;  Vtdisntion  of [for  the  preparation   of 

trinitrotoluene].     W.  F.  Ri'ttman.     J.  Ind.  Eng. 
Chem.,  1915,  7,  1014—1019. 

Toluol  prepared  from  petroleum  by  the  U.S. 
Bureau  of  Mines  vapour-phase  cracking  process 
(see  this  J..  1915,  411,  1199)  is  contaminated  by 
olefines  and  paraffins  which  cannot  easily  be 
separated  by  fractional  distUlation.  Experiments 
with  samples  containing  respectively  about  66 
and    73%    of     toluene,    showed   that    mononitro- 
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toluene  of  »  satisfactory  ilepree  of  purity  can  he 
ol>taJue<i  by  fiist  reinovint;  oloRnos  from  the  onute 
tolucl  by  means  of  lonceiitriiteii  siilpluirio  acid, 
anil  then  nitratinp  lUreotly.  after  removal  of  the 
aeiil  slmipe  ;  the  pi-oportion  of  nitrating  aciil  used 
should  l>e  biised  on  the  actual  oont<^nt  of  toluene. 
For  the  conversion  of  niononitrotoluene  into 
trinitrotoluene,  a  yield  of  about  70 "„  of  the 
thtH^rvtieal  quantity  was  obtained  under  the 
followinj;  <-on<litions  : — 50  grnis.  of  niononitro- 
toluene was  heated  for  i  hour  at  ll'i-r.  with 
lOTtJ  jn"ins.  of  mixed  acid  (1  part  by  weight  of 
nitric  acid  of  sp.gr.  1-5  to  2  parts  of  sulphuric 
acid  of  sp.gr.  1-S4),  cooled,  the  spent  acid  drawn 
off.  and  the  crude  dinitrotoluene  nitrated  further 
by  heating  for  1  hour  at  95' ('.  and  IJ  hours  at 
1-20-  C.  with  100  griiLs.  of  oleum  (20%  SO,)  and 
t53  grms.  of  nitric  acid  of  sp.gr.  1-5.  The  nitro- 
product  wa*;  washed  several  times  with  hot  water, 
and.  after  drying,  melted  at  78° — 70-5°  C.  (com- 
nien-ial  specification,  75'  C). — A.  S. 

Sulphur  in  alkali  sulphide;  Solution  of aa  a 

reducing      agent.        [Preparation       of  aromatic 

diamines.]    A.   Cobenzl.     Chem.-Zeit.,  1915,  39, 
859—860. 

A  SOLUTION  of  sulphur  in  sodium  sulphide  may 
be  utilLseii  for  the  reduction  of  sulphonated  azo 
dyestufTs,  and  hence  for  the  preparation  of  di- 
amines from  aromatic  amino-compounds.  the  base 
from  which  the  corresponding  diamine  is  to  be 
produced,  being  first  coupled  with  diazobenzene- 
p-sulphonic  acid  and  the  resulting  azo,  dyestuff 
reduced  in  aqueous  solution  under  pte.ssure  with 
thesolution  of  sulphur  in  sodium  sulphide.  Fortlie 
preparation  of  /(-aminodiphenylamine,  for  example, 
77-5  kilos,  of  the  sodium  salt  of  diphenvlaniineazo- 
benzene-;>-sulphonic  acid  (Orange  IV')  is  mixed 
with  600  litres  of  boiling  water,  a  mixture  of  12 
kilos,  of  flowers  of  sulphur.  70  kilos,  of  crystallised 
sodium  sulphide,  5  kilos,  of  sodium  hvdroxide. 
and  120  litres  of  boiling  water  is  added,"  and  the 
whole  heated  under  a  pressure  of  2  atmospheres. 
The  insoluble  p-aminodiphenylamine  is  tlien 
separated  by  filtration.  Directions  are  also  given 
for  the  preparation  of  ;)-aminomethyldiphenvI- 
amine  from  methyldiphenylamine,  1.4-naphtlivl- 
enediamine  from  a-naphthylamine.  dimethyl  1.4- 
naphthylenediamine  from  "  dimethyl-a-naphthvl- 
amine,  phenyl- 1.4-uaphthylenediamine  from 
phenyl-a-naphthylamine.  amino-a-dinaphthylainiue 
from  a-dinaphthylamine,  p-amsidine  from  nitro- 
anisol,  anrl  ni-phenetiriine  from  m-nitrophcnetol, 
the  two  last-named  by  direct  reduction  with 
the    solution   of    sulphur  in    sodium     sulphide. 

— W.  F.  S. 
m-Pheneiiditie    and    some    of    its    derivatives.     F. 

Reverdin  and   J.   Lokietek.     Bull.   Soc.   ('him., 

1915,  17,  406—409. 

w-Fhenetidine  was  prepared  from  w-amino- 
phenol  by  ethylating  its  acetyl  derivative  by 
boiling  in  alcoholic  solution  with  sodium  hydroxide 
and  ethyl  bromide,  and  subsequent  liycirolysLs  of 
the  acetyl  group  by  heating  with  ;Y5  %  hydro- 
chloric acid.  It  is  a  colourless  liquid,  b.pt. 
248"  C.  ;  its  sparingly  soluble  hydrochloride  crystal- 
lises in  small  leaflets,  and  it«  picrate  in  yellow 
needles,  m.pt.  158°  C.  Its  formyl-,  benzoyl-, 
toluene-p-sulphonyl-,  and  toluene-o-nitro-p-sulph- 
onyl-derivatives  were  prepared,  and  also  a  number 
of  azo-dyes  obtained  by  coupling  its  diazo- 
derivaf  ivc  with  /3-naphthol  which  gave  red  needles, 
with  .salicylic  acid  giving  a  yellow  dye,  with 
resorcinol  giving  a  brownish -rod,"  etc. — O.F.  M. 

Wwtd    alcohol    as    a    denaiuranl.     U.S.     Treasury 
Decision   Xo.  33<>8. 

The  T'nited  States  Commissioner  of  Internal 
Revenue  has  announced  a  change  as  regards 
acetone    content    in    the    specifications    for    wood 


alcohol  used  as  a  denaturant.     Paragraph  5  should 

now  read  as  follows  : — 

5.  Acetone  content. — It  must  contain  not  more 
than  20  nor  less  than  10  grms.  per  100  c.c.  of  acetone 
and  other  substances  estimated  as  acetone  when 
tested  by  the  following  method  (Messinger) : — 
One  c.c.  of  mixture  of  10  c.c.  wood  alcohol  with 
90  c.c.  of  w-ater  is  treated  with  10  c.c.  of  2-.V  soda 
solution.  Then  50  c.c.  of  A' ,'10  ioiline  solution  is 
adih'd  while  sliaking.  and  the  mixture  made  acid 
witli  dilute  sulphuric  acid  three  minutes  after  the 
addition  of  the  iodine.  The  excess  of  iodine  is 
titrated  back  with  .Y/10  sodium  thiosulpliate  solu- 
tion, using  a  few  drops  of  starch  solution  for  on 
indicator.  From  10-3  to  20-7  c.c.  of  A' /lO  iodine 
solution  should  be  used  by  the  spirit.  The  solution 
should  be  kept  at  a  temperature  between  15°  and 
20    C. 

Cdlculaiion  : — X  =  grms  of    acetone  in  100  c.c. 

of    .spirit.     Y  =  number    of    c.c.    of    A'/IO    iodine 

solution  required.     X=  volume  of  spirit  taken  for 

titration. 

,™        ,.     Yx0-09til)72 
Then  X  = — r; 

N 

A  blank  containing  a  known  amount  of  pure 
acetone  should  be  run  at  the  same  time. 

Cracking  and  distillation  of  petroleum,  under  pressure. 
Brooks.     See  IIa. 

Formation  of  pyridine  and  isoquinoline  bases  from 
casein.     Fictet.     See  XX. 

Fatents. 

Asphaltic  substances  [from  wood  tar] ;  Manufacture 
of  spirit-soluble  — — .  Chem.  Fabr.  Florsheim 
Dr.H.Nordlinger.  Ger.Pat.286,650,  July  17,1914. 

Wood  tar  or  wood  tar  oil  is  treated  with  strong 
sulphuric  acid,  the  resulting  water-soluble  sub- 
stances removed,  and  the  oily  constituents  separ- 
ated from  the  residue  by  means  of  steam,  air,  or 
solvents.  The  residual  mass  is  soluble  in  alcohol, 
and  is  suitable  for  the  preparation  of  black 
varnishes,  paints,  etc.,  which  are  not  attacked 
l)y  alkalis  or  acids  or  removed  by  benzene  or 
lubricating  oils.  The  alcoholic  solutions  have 
therapeutic  properties. — C.  A.  M. 

Indole ;      Preparation     of [from     o-aldehydo- 

phcnyltihjcinc}.     W.  Gluud,  Bremen.     Ger.  Pat. 
278.282,  Dec.  25,  1913. 

o-Aldehydophenyi.glycine  is  warmed  with 
acetic  anhydride,  preferably  with  addition  of 
fused  sodium  acetate,  when  carljon  dioxide  and 
water  are  split  olT,  and  indole  is  produced. — P.  W.  A. 

W. 


o-.ildfkydophcni/lgli/cine  ;  Preparation  of  — 

Gluud,  Bremen,   (ier.  Fat.  280,761,  Dec.  25,  1913. 

o-Aldehydophenyi.olycine-oxime  is  decomposed 
by  means  of  sulphurous  acid  or  its  salts ;  the 
o-aldehydophenylglyi-ine  may  be  obtained  as  the 
))isulphite  compound.  The  method  is  applicable 
to  derivatives  of  the  oxime  in  which  the  carboxyl, 
oximino,  or  imino  group  is  substituted. — F.  W.  A. 

o-Ahhhiidophrnyhjlycine-oximc    and   its    derivatives 
.■iuhslilitlcd  ill  the  carboxyl  (/roup  ;    Preparation  of 

roiiiUiiNdtiun     proilurts     of  .        W.     Gluud, 

Bremen,  tier.  Fat.  286,762,  Dec.  25,  1913. 
The  oxime  or  derivative  is  submitted  for  a  short 
time  at  a  high  temperature  to  the  action  of  an 
aldehyde  under  such  conditions  that  the  oxime 
group  is  not  removed.  In  the  cise  of  formaldehyde, 
the  reaction  is  apparently  as  follows  : — 

C'eH'<N  uit'^rcONH,  +  HCHO- 
f'.n.<X(cii^'.00;3^>Cn.  HNaOH  - 

'-'•"'^^(CIIj.COOllK^"' 
The      products     find     application     as     dyestuffs, 
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medicinal  preparations,  materials  for  the  pre- 
paration of  indoles,  et^". — F.  W.  A. 

].l-DicMoro)i<iphthalcne  ;        Prcpartition       of  . 

Farbw.    vorni.     Meist^^r,    Lucius,    und    P.runing.    j 
Ger.  Fat.  2St>,lS9.  Oct.  22,  1913.  | 

«)N-  treating  naphthalene  with  the  calculated 
amount  of "  sulphuryl  cliloride  at  temperatures 
above  100"  C.  dichloronaphthalene  is  exclusively 
produced,  the  1.4-isonier  being  the  main  product; 
it  constitutes  a  valuable  raw  material  for  the 
production  of  dyestufVs. — F.  W.  A. 

Hydroxylriphenylmethanecarhoxylic     acids :        Pre- 
paration of .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.  Ger.  Pat.  2S6.744.  Apr.  29.  1914. 
Bt  the  action  of  carbon  dioxide  on  hydroxy- 
triphenyhnethanes  in  the  usual  mann'^r.  carboxyl 
groups  "  are  introduced.  The  products  e.<i., 
2-chloro-4'.4"-dihydroxy-3'.3"  -  dimethyltriphenyl- 
n\ethane-.T'.5"-dicarboxylic  acid,  4'.4"-bisdimethyl- 
amino  -  3  -  hydroxytriphenylmethane  -  4  -  carboxvlic 
acid,  are  used  iu  the  production  of  dvestuffs. 

— F.  W.  A. 


IV.— COLOURING  MATTERS  AND  DYES. 


Indidotin  ;    Oxidation   product  of - 


P.  Fried- 
lander  and  X.  Roschdestwensky.  Ber.,  1915, 
48,  1841—1847. 

The  oxidation  product  obtained  by  boiling 
solutions  of  indigo  in  solvents  of  high  boiling  point 
is  shown  to  be  identical  -n-ith  the  substance 
obtained  by  A.  G.  I'erkin  (this  J..  1907.  464) 
by  subliming  indigo  in  a  limited  supply  of  air, 
and  with  the  product  of  the  oxidation  of  indigo 
or  isatin  with  neutral  permanganate  (Ger.  I'ats. 
276.80S  and  281,050  ;  this  J.,  1914,  1151  ;  1915, 
545 ).  It  has  the  formula  C ,  ^H  jX  jO  j.  that  ascribed 
to  it  in  the  German  patents  being  erroneous. 
It  melts  at  261°  C,  is  insoluble  in  dUute  acids 
and  alkalis,  is  reduced  by  hydrosulphite  and 
re-oxidises  in  the  air  to  the  original  yellow  colour  ; 
when  warmed  with  hydrosiUphite  it  is  converted 
into  indoxyl,  it  forms  an  oxime  and  a  phenyl- 
hydraione,  and  is  decomposed  by  boiling  with 
aqueous  alkalis  into  equimolecular  proportions 
of  isatin  and  anthraniUc  acid.  The  substance 
is  therefore  regarded  as  anhydro-a-isatin  anthr- 
aniUde, 


C.H.< 


XO.C  :  N 


-N.CO 


>CeH, 


and  this  constitution  is  confirmed  by  its  synthesis 
(a)  from  isatin  chloride  and  anthranilic  acid  by 
dissolving  in  boiling  xylene  and  filtering  from  the 
deposited  anthraniUc  acid  hydrochloride,  (b)  from 
isatin  anilide  and  anthranilic  acid  in  acetic  acid 
solution  in  presence  of  a  dehydrant  such  as 
sulphuric  acid  or  acetic  anhydride,  (c)  from 
o-nitrosobenzoic  acid  and  indoxyl. — G.  F.  II. 

Asafrin.     C.    Liebermann    and    G.    Miihle.     Ber., 
1915,  48,  1653 — 1660. 

It  has  not  been  possible  to  ascertain  the  exact 
formula  and  molecular  weight  of  azafrin,  owing 
to  the  unstable  and  amorphovLs  character  of  its 
salts,  excepting  the  chlorate.  The  empirical 
I  formula,  CjiHijOj,  which  has  been  suggested,  is 
supported  by  the  examination  of  methylazafrin 
and  its  derivatives  (see  this  J..  1913,  lia).  A 
crystalUne.  stable  iodide  has  been  prepared  by  the 
actiou  of  iodine  on  azafrin  in  benzene  solution  ; 
it  contains  a  percentage  of  iodine  intermediate 
between  that  required  bV  the  formviLe,  CjiIIjjOsIs 
and  CsiHjjO;,!,,  Reduction  with  hydrogen  in 
presence  of  palladium  black  converts  azafrin  into  a 
colourless    oil,    which    is    not    re-converted    into 


azafrin  by  oxidising  agents ;  in  this  respect  it 
resembles   bixin.      (See   also   this   J.,    1911.    5:;i.) 

— F.  W.  A. 

Dyes  ;   Export  of from  Switzerland  prohibited. 

Thk  exportation  of  all  colouring  matters  and  dyes 
from  -Switzerland  has  been  prohibited  (see  page  145, 
Trade  Rept.). 

Sulphur  in  alkali  sulphide  ;  Solution  of as    a  re- 
ducing agent  [for  azo  dyestuffs].  CobenzL  See  III 

m-Phcnetidine  and  some  of  iLi  derivatives.    Reverdin 
and  Lokibtek.     See  III. 

Xotificafion  of  toxic  jaundice.     See  XIXb 

Diazo    reaction    of   albumin.     [Azo    dyestuffs  from 
histidinc  and   tyrosine.1     Pauly.     See  XXIII. 

Patents. 
Dyes  coniuining  selenium  or  tellurium  ;  Preparation 

of .     A.   von  Wassennann  and  E.  Wa-sser- 

mann.  Ger.  Pat.  287,020,  Jan.  26,  1913. 
Addition  to  Ger.  Pat.  261.556. 
Inste.\d  of  using  alk.ali  seleno-  or  teUuro-cyanides 
as  specified  in  the  main  patent  (see  Fr.  Pat. 
443.554  of  1912  ;  this  J.,  1912,  1025).  alkaU  selenides 
or  tellurides,  particularly  those  of  potassium, 
sodium,  and  rubidium,  are  allowed  to  react  with 
phthalein  dves,  or  their  alkyl  or  halogen  deriva- 
tives, in  liquefied  ammonia,  whereby  dyes  con- 
taining selenium  or  tellurium  are  directly  obtained. 
^  — G.  F.  M. 

Preparation     of    condensation    products  of   o-alde- 

hydophenylglycine-oxiine      and       its  derivatives 

substituted      in    the    earboxul   group.  Ger.    Pat. 
286.762.      See  III. 


v.— FIBRES  ;     TEXTILES ;     CELLULOSE  ; 
PAPER. 


Starch  ;     Various    methods  of   modifying 

.       •  r  ..  -1  T-»         T-» T        rp^. 


for 


sizing  [cotton  icarps\.     P.  Bean.    J.  Text.   Inst 

1915,  4,  223—232. 
Wheat  flour  is  the  most  important  sizing  material 
but  the  starch  granules  have  to  be  freed  from 
the  gluten  by  some  method  of  modification  before 
use.  For  pure  sizing,  without  mineral  matters,  the 
fermentation  method  is  preferred  ;  it  occupies 
from  6  \veeks  to  6  months  and  is  slightly  uncertain 
in  results,  but  owing  to  the  formation  of  sohible 
matters,  large  additions  to  the  weight  of  the  yarn 
mav  be  made  without  adding  to  the  harshness  ; 
the"  products  of  fermentation  also  form  a  protection 
against  mildew.  A  method  which  possesses  many 
advantages,  when  it  is  permissible,  consists  in 
steeping  the  fiour  in  a  solution  of  zinc  chloride, 
which  liberates  the  starch  granules  withoiit  loss  of 
the  gluten,  giving  a  size  which  carries  clay  well, 
has  a  sweet  smell,  and  is  proof  against  mildew. 
Potato  farina  comes  next  in  importance,  giving 
excellent  smoothness  and  pliability  to  yarns  for 
goods  of  Ught  pick  and  reed.  Unless  the  finest 
qualitv  be  used,  farina  size  is  apt  to  turn  "  soft 
after  the  goods  have  been  on  the  weaver's  beam 
for  some  time  ;  the  use  of  caustic  soda  for  gelatin- 
isino-  the  starch  prevents  this.  Farina  size  loses 
strength  if  subjected  to  prolonged  boUing.  Sago 
starch  is  mainlv  used  in  pure  sizing,  particularly 
for  heavUv  picked  goods  ;  it  imparts  more  strength 
to  the  varn  than  other  sizes  and  will  withstand 
prolono-ed  boUing  without  loss  of  strength  ;  caustic 
soda  mav  be  used  with  advantage  to  reduce  the 
time  of  boiling.  Tapioca  starch  is  employed  only 
to  a  smaU  extent,  chiefly  for  very  hght  goods  where 
a  soft  feel  is  desu-ed  ;  since  it  gives  a  transparent 
size   it   is   sometimes   used   for   coloured   borders. 


lOS 
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Maize  st^an-h  has  come  into  ext-ensive  use  in 
recent  years  ;  to  t;et  satisfactory  rosult<s  the  st«ri'li 
must  be  thoroni;hly  woll  boiletl,  preferably  with 
tile  assistance  of  a  httle  caustic  alkah.  Maize 
starch  pn.Hluces  a  very  thick  size  and  the  sized 
goods  possess  a  firm  feel.  Maize  tioxir  is  sometimes 
used  with  wheat  flour  to  increase  the  stiflness  of 
the  size,  but  owini;  to  imperfect  grinding  it  is 
impossible  to  gelatinise  the  maize  flour  completely 
by  ordinary  boiling  and  the  goods  are  liaule  to 
mildew.  .Vll  methods  of  modifying  starch  wliich 
result  in  breaking  down  the  stiflness  of  the  size  are 
condemned  as  injurious  or  of  little  importance. 
Dextrin,  which  is  so  largely  used  in  linishing.  is 
of  very  limited  application  for  yarn  sizing.  The 
same  remark  applies  to  processes  for  "  thinning  " 
starch  based  on  the  action  of  acids,  hypochlorite, 
malt,  etc.  ;  the  thinning  etTect  takes  place  at  the 
expense  of  the  strength-giving  properties  of  the 
aize,  and  in  most  cases  ^he  same  result  can  l)e 
attained  by  reducing  the  proportion  of  starch 
employed,  which  is  often  excessive. — J.  F.  B. 

Paper  pulp  from  Sicetien  ;    Exportation  of . 


Ox  January  20th  the  Swedish  Board  of  Trade 
announced  that  chemical  wood  pulp  had  been 
added  to  the  list  of  goods  now  proliibited  for 
exportation  from  Sweden  to  ail  countries.  This 
step  is  said  to  be  due  to  the  scarcity  of  coal  and 
the  difficulty  of  obtaining  the  necessary  chemicals. 
During  the  ten  months  ended  October  :Ust,  1915, 
the  imports  of  chemical  pulp  into  Great  Britain 
amounted  to  338,139  tons,  valued  at  £3,07(5,613, 
of  which  .Sweden  supplied  just  over  two-thirds. 

Wood-pulp    and    paper    in    Russia.     U.S.    Comm. 
Kept.     No.  277,   Nov.  27,   1915. 

The  wood-pulp  industry  has  not  yet  developed 
sufficiently  in  Russia,  biit  its  prospects  are  bright 
in  view  of  the  abundance  of  raw  material  supplied 
by  the  immense  forest  area  in  Russia  and  of  the 
growing  demand  for  paper.  The  use  of  rags  as  a 
raw  material  is  rapidly  diminishing,  though  they 
are  still  used  to  some  extent  for  the  manufacture 
of  the  best  and  medium  grades  of  paper.  There 
are  larger  forests  of  pine  and  aspen  in  Russia  than 
in  any  other  country.  At  the  same  time  there  are 
many  deciduous  trees  in  Russia  which  are  little 
used  for  construction  purposes,  and  might  therefore 
be  profitably  utilised  for  making  wood  pulp. 
There  are  also  many  wind-fallen  trees  in  the  dense 
forests  hindering  normal  growth.  AJl  these 
materials,  which  could  partly  replace  rags,  the 
supply  of  which  does  not  meet  the  demand,  are 
little  utilised  in  Russia.  Therefore  the  paper 
industry  in  Russia  is  growing  slowly  ana  the 
imports  of  paper  are  increasing  each  year.  There 
is  a  general  shortage  of  paper  pulp,  which  is  im- 
ported in  increasing  quantities.  The  following 
table  shows  the  imports  into  Russia  of  chemical 
and  mechanical  wood  pulp  in  1913  and  191-1  and 
the  principal  sources  of  supply  : — 


Countries  of  origin. 

Chemical  pulp. 

Mechanical  pulp. 

1913. 

1914. 

1913. 

1914. 

Finland 

AJl  other  countries 

Tons. 
4,057 
2,946 
1,816 

Tons. 
13.020 
(a) 
2,440 

Tons. 

16,032 
3.136 
1,398 

Tons. 
13,250 

(a) 

2,620 

ToUI 

8,819 

15,460 

20,566 

15,870 

(a)  Mot  avaiUble. 

The  figures  for  1913  include  the  imports  over  all 
frontiers,    but  only   about   1 J   tons   of   metlianical 


wood  pulp  and  151  tons  of  chemical  wood  pulp 
were  imported  over  the  .-Vsiatic  frontier  in  thai 
year;  the  ligures  fur  1911  refer  to  the  European 
frontier  only.  The  (iguvcs  given  tor  cheuiical  pulp 
in  both  years  include  a  small  amount  of  pulp  from 
rags,  straw,  peat,  etc. 

The  Russian  wood-pulp  industry  is  .steadily 
growing,  how  ever,  as  is  illustrated  liy  the  following 
tigui-es  :  Mechanical  wood  p\dp.  20.592  tons  in 
1900.  11.010  tons  in  190S.  49.liOS  tons  in  1912; 
wood  cardboard.  12. 70S  tons  in  1900,  22.950  tons 
in  190.S.  and  31.070  tons  in  1912  ;  chemical  wood 
pulp.  2S.922  tons  in  1900,  119.092  tons  in  1908, 
and  170.082  tons  in  1912  For  the  last  few  years 
an  increase  of  capital  invested  in  this  industry  ia 
noticeable,  but  on  the  w  hole  the  output  of  wood 
pulp  in  Russia  is  limited  in  comparison  with 
the  production  of  other  countries  of  far  smaller 
forest  areas.  Russia  exports  a  compar.atively 
small  quantity  of  wood  pulp.  In  1913  the  exporta 
of  this  article  were  valued  at  £87.000.  and  of  paper 
at  f30,000.  Much  of  the  raw  material  hitherto 
exported  from  Russia  to  Germany  should  be 
utilised  in  Russia  for  the  production  of  w  ood  pulp, 
cardboard,  and  paper,  the  demand  for  which  is 
growing  both  in  Russia  and  abroad. 

Finishes,  etc.,  for  the  textile  industry  [and  for  payer]. 
Miksch.     See  VT. 

Nitre  cake  as  a   substitute  for  sulphuric  acid  [for 
textile  purposes].     See  VII. 

Carbohydrates  of  fincood.     Haggland.     See  XVII. 

Patext.-^. 

Textile  belts  ;    Process  of  manufacturing .     C. 

Kochmann.  Charlottenburg,  Germany,  and  J.  G. 
Seldal,  Copenhagen,  Assignors  to  Aktieselskabet 
Drivremmefabriken  "  Dana,"  Lyngby,  Denmark. 
U.S.Pat.  1.163,417,  Dec.  7,  1915.  '  Date  of  app)., 
Dec.  19,  1913. 

Webs  of  fabric  formed  of  vegetable  fibres  are 
treated  with  sulphuric  acid  so  ati  to  convert  the 
surfaces  of  the  webs  into  an  adhesive  amyloid-like 
mass ;  the  treated  webs  are  superposed  and 
united  by  pressure,  the  free  acid  is  removed  by 
washing  and   neutralisation,  and  the   belt  dried. 

—J.  F.  B. 

Straw  and  other  vegetable  matter  ;    Production  of 

maicrial  capable  of  beituj  spun  and  woven ,  from . 

J.  C.  M.  van  Diggelen,  Amsterdam.  Eng.  Pat. 
10,899,  July  27,  1915.  Under  Int.  Conv., 
Dec.   18,   1914. 

The  r.aw  material  is  boiled,  in  a  vessel  fitted  with 
a  stirrer,  for  1 5  to  30  mins.  in  a  10 — 20  %  solution  of 
caustic  soda,  to  each  litre  of  which  has  been  added 
copper  sulphate  equal  to  0-25%  of  the  weight  of 
the  vegetable  matter  treated  and  5  or  6  drops  of 
saturated  ammonium  chloride  solution.  The 
material  is  then  drained,  washed  until  tlie  blue 
colour  has  disappeared  and  the  material  has  no 
longer  an  alkaline  reaction,  and  then  dried. 
Material  capable  of  being  woven  and  spun  is  thus 
obtained  by  a  short  treatment,  which  is  not  so 
severe  as  in  certain  known  processes  ;  the  fibres  are 
hence  very  strong  and  more  solid,  as  the  silicic 
acid  is  not  completely  dissolved  out. — F.  \V.  A. 

Paper  pulp  ;    Process  for  converting  flax  strau'  fihrc 

into .     J.  n.  Melchers,  Minneapolis,  Minn., 

Assignor  to  North  Dakota  Straw  Products  Co., 
M.-Canna,  N.D.  U.S.  Pat.  1,162,797,  Dec.  7, 
1915.     Date  of  appl.,  Dec.  2,  191^:. 

The  woody  portion  of  the  straw  is  separated  from 
the  fibre,  the  latter  is  digested  under  pressure 
with  a  solution  of  pota.ssium  carbonate,  and  the 
pulp  drained  and  washed. — J.  F.  B. 
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Paper-makimi.  \\.  H.  Millspaua:h,  Sandusky,  Ohio. 
I'.S.  l'ats.'l,lo3.251  and  1.1(53,252,  Dec.  7,  1915. 
Dato  of  appl.,  Oct.  7,  l<JOi>. 

"Water  is  extracted  from  the  wet  web  of  paper 
by  drawing  or  forcing  large  vohnnos  of  air 
uniformly  through  the  sheet,  .iiid  the  extraction  is 
<>ontiniied  by  applying  lieatcd  air.  drawing  or 
forcing  it  tlirough  the  sheet  until  the  latter  is 
in  a  suitable  comlition  tor  completing  the  drying 
without  the  aid  of  mechanical  compression.  The 
macliine  comprises,  in  conjunction  with  suction- 
rolls,  a  poi'ous  carrier  bejond  the  making  wire, 
A  hot-air  chamber  over  which  the  carrier  passes, 
and  vacmmi  chainbei's  or  suction-rolls  at  either 
end  of  the  hot-air  supply. — J.  F.  B. 

Paficr-mnlinq  mnchiiic.  W.  H.  Millspaush.  San- 
duskv.  Ohio.  i;.S.  Pats,  (a)  1,1()3,253  and 
<B)  1. U;:!.254.  Dee.  7.  191.5.  Dates  of  appl., 
Aug.  18,  191 1.  an<l  JMar.  13,  1912. 

(a)  In  a  paper-machine  a  felt  or  other  agent  carries 
the  sheet  between  a  lower  suction-roll  and  an 
upper  press-roll,  the  vacuum  area  of  the  suction- 
roll  being  covered  by  the  felt  and  adapted  to  exert 
suction  on  the  sheet  both  in  front  of  and  beliind  the 
line  of  contact  of  the  rolls,  (b)  The  wet  web  of 
paper  is  transferred  from  the  making-i\ire  to  a 
stack  of  four  co-acting  rolls,  the  bottom  roll 
being  coveretl  with  felt  and  having  a  suction-box 
in  front  of  the  nip.  in  order  to  receive  the  paper  and 
conduct  it  to  the  second  roll.  The  second  roll 
has  two  suction-boxes,  acting  on  the  other  side 
of  the  paper,  one  after  tlie  first  nip  to  receive 
the  paper  from  the  first  roll  and  the  other  in 
front  of  the  second  nip,  the  last  pair  of  rolls  being 
press-rolls. — J.  F.  B. 

Si7A-  ,•  Process  of  degximmiii^i  - 


.  Rohm  und  Haas, 
Darmstadt,  Geriuanv.  Eng.  Pat.  2010,  Feb.  8, 
1915.    Under  Int.  t'ouv.,  Feb.  9,  19U. 

See  Ft.  Pat.  475.343  of  1914  ;    this  J.,  1916,  39. 


P.  Girard 
U.S.    Pat. 


Pihrcs,  artificial :    Production  of- 

and    J.    Sormerv,    Lvon,    France. 

1,164,08-! ,Dec.l4",191o.  Date  of  appI.,Feb.28.1912. 

See  Eng.  Pat.  5386  of  1912  ;   this  J.,  1913,  192. 

Purification   of  cuKstic    soda    solutions   front   dis- 
solved colloids.     Ger.  Pat.  287.092.     See  VII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Finisties.  etc..  for  the  textile  industr!/.  K.  Micksch. 
Kunststoffe,  1915,  5,  112.  Z.  "angew.  Chem., 
1015.  28,  Eef.,  528. 

Aqveous  solutions  of  agar-agar.  glue,  gelatin, 
<'asein,  starch,  an<l  dextrin  are  treated  with 
organic  siUphonic  acids,  especially  those  derived 
from  naphthalene,  to  prepare  finishes  for  textile 
fibres  or  paper.  By  tliis  means  animal  glue  is 
obtained  in  an  almost  colom-less  Uquid  form, 
oharact.erised  by  gi-eat  adhesive  power  and  rapid 
<lrying  properties  ;  on  evaporating  the  solution 
to  dryness,  the  residue  obtained  m,ay  he  powdered, 
is  readily  soluble  in  cold  water,  and  remains 
homogeneous  in  the  liquid  condition.  A  stable 
saturated  solution  of  agar-agar  may  be  obtained 
with  the  help  of  sodium  naphthalenesulphonate, 
and  casein  may  be  liquefied  in  a  similar  manner 
after  preliminary  treatment  with  soda. — F.  W.  A. 

yitre   cake   as   n    substitute  for  sulphuric   acid    [in 
strippitvj,  dyeing,  etc.].     See  VII. 

A  new  tin-sulphur  compound.    Epprecht.    See  VII. 


Alleged  occurrence  of  tin  .lulphide,  Sn^S.     Fichter. 
See  Vn. 

Preparation  of  Turkey-red  oils  from  free  fatty  acids. 
Erban.     See  XII. 

Bicinic  acid  in  Turkey-red  oils.     Krban.    See  XII. 

Patents. 

Oxazine    dyestuffs ;      Production    of    condensation 

products    of  with    phenols,    amines,  amino- 

phenols,  aldehydes,  ketones,  and  their  derivatives 
[on  the  fibre].  J.  Ucilmann  \md  Co.,  and  M. 
Battegav,  Jlidhouse,  Alsace.  Ger.  I'at.  286, 94(), 
June  23".  1914.  Addition  to  Ger.  Pat.  284,877 
(this  J.,  1915,  1140). 

Ix  place  of  the  dyestuffs  claimed  in  the  main 
patent,  their  leuco-compounds  are  emploved. 

— F.W.  A. 

Dyeinas  fast  to  rubbimj,  Jtsiny  ice-colours  from 
2.'A-hydro.tynaphthoic  acid  arylides,  developed  on 

the    fibre ;      Production    of .     Chem.    Fabr. 

Griesheim-Elektron.  Ger.  Pat.  287,242,  June 
3,  1914. 

Glue,  gelatin,  or  other  substance  precipitated  by 
aldehydes  contained  in  the  padding  solution, 
is  added  to  the  dye-b.ath  ;  tliis  prevents  the 
decrease  of  the  fastness  to  rubbing  due  to  frothing 
and  precipitation  of  the  dvestufl  in  the  dye- 
liquor.— F.  W.  A. 

Thickeners  for  tannin  dyestuffs  front  insoluble 
gums  or  tragacanth  ;  Process  of  making  — - — ■. 
L.  Beer  and  J.  Klein.  Ger.  Pat.  287,215,  July 
3,  1914. 

Protective  colloids  are  added  to  the  tliickener  ; 
suitable  substances  are  salts  of  benzylsuphanilic, 
lysalbinic,  and  protalbinic  acids,  etc.  The 
resulting  colours  may  be  printed  quite  level 
without  any  difficulty. — F.  W.  A. 

Printinq  surface  for  colour  printing.  N.  W.  Turkin, 
Moscow.  Russia.  U.S.  Pat.  1,164.037,  Dec.  14, 
1915.     Date  of  appl.,  Jan.  12,  1914. 

See  Eng.  Pat.  23,129  of  1913  ;  this  J.,  1914,  747. 
Chromium  compound.  U.S.  Pat.  1,162,210.  SeeVII. 


VII,— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Xitre  cake  as  a  substitute  for  sulphuric  acid.  Chem 
Trade  J.,  Jan.  8,  1916.  (See  also  this  J.,  1915, 
1121.) 

A  SMALL  committee  of  users  of  sulphuric  acid  in 
the  Yorkshire  West  Riding,  along  with  a  repre- 
sentative of  the  Ministry  of  ^lunitions  and  officials 
of  the  \^'est  Riding  of  Yorkshire  Rivers  Board, 
have  been  considering  how  to  overcome  the  diffi- 
culty in  which  they  are  placed  by  the  scarcity  of 
sulphiu-ic  acid.  The  conclusions  arrived  at  are 
the  subject  of  the  following  report  m.ade  by  the 
Secretary  to  the  Committee  : — 

Experiments  in  the  use  of  nitre  cake  have  been 
carried  out  at  a  number  of  mills  in  the  West  Riding 
in  connection  with  the  various  operations  in  which 
sulphuric  acid  is  ordinarily  used,  (a)  For  the 
extraction  of  grease  from  piece-scouring  suds. 
(b)  For  the  extraction  of  grease  from  wool  suds. 
(C)  For  the  refining  of  grease,  (d)  For  stripping 
colour  front  rags  in  the  making  of  shoddy,  (e) 
For  extracting  "cotton  from  mixed  fabrics  in  the 
shoddv  trade,  (f)  For  dyeing  rags  in  the  shoddy 
trade."  From  the  residts  of  these  experiments, 
which  have  all  been  on  a  working  scale,  it  is  evident 
that  nitre  cake  can  be  used  in  place  of    siUphuric 
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acid  for  the  extraction  of  urease,  either  fi-om  wool 
suds  or  pitHe-.*i-0(iriiii;  suds,  for  the  vcliiiiiii;  of 
grease,  for  the  stripping  of  ra(:cs  except  perliaps 
where  Hght  dyes  art>  to  be  siil>sequontly  xised,  and 
for  dyeins;  rags  in  the  shoihly  tra<ie,  more  especially 
where  dark  colours  are  being  used.  In  using  nitre 
cake  for  extracting  cotton  frouj  rags,  grave  diflfi- 
cultU>s  hi»ve  pivsented  themselves,  but  even  in  this 
case  it  would  appear  that  nitre  cake  can  be  to  some 
extent  substituted  for  sulphuric  acid.  The  use  of 
nitre  cake  presents  certain  ditliciilties,  but  these 
for  the  most  part  can  be  surmounted.  It  is  more 
difficult  to  handle  than  B.O.V..  since  it  is  in  the 
form  of  solid  cake,  and  must  be  used  in  lai-ger 
quantities,  as  it  contains  only  30*'n  of  its  weight  of 
pure  j-ulphuric  acid,  compared  with  the  7.5 — 80 "„ 
present  in  B.O.\'.  In  carriage,  storage,  and  hand- 
ling, the  acid  liquid  draining  from  it  ca\ises  damage 
which  may  V>e  serious.  The  great  dilticulty,  how- 
ever, is  that  of  transporting  it  either  by  railway  or 
by  road,  and  this  is  enhanced  by  the  greater 
amounts  neccs.«ary.  The  best  method  of  \ising  the 
cake  is  to  dissolve  it  in  hot  water  by  th(^  aid  of 
st€am,  and  to  >ise  this  solution  while  still  hot.  Tlio 
solution  in  an  equal  weight  of  water  usually  con- 
tains about  13 "o  of  sulphm-ic  acid.  %\"herc  the 
CTease  extraction  plant  is  not  pi-ovided  with  steam, 
the  nitre  cake  can  be  packed  into  the  troughing 
leading  to  the  seak  tanks  so  as  to  be  dissolved  by 
the  suds  as  these  flow  into  the  tanks  ;  if  the  troughs 
.ore  not  long  eno\igh.  they  can  be  supplemented  by 
shoot.s  reaclung  nearly  to  the  Ijottom  of  the  tanks 
and  packed  ■with  pieces  of  nitre  cake.  It  may  be 
found  useful  to  finish  off  the  cracking  process  by 
small  quantities  of  solution  of  nitre  cako.  prepared 
as  above,  in  some  part  of  the  premises  where  steam 
is  available.  The  cake  can  be  stored  «ith  safety 
by  placing  it  under  cover  on  an  asphalted  floor,  or 
on  a  stone  floor  the  joints  of  wliich  are  rendered  in 
asphalt,  drained  to  a  catchpit,  where  any  acid  can 
be  caught  for  use, 

Tlie  chief  difficidty  to  be  met  is  that  of  railway 
carriage  and  cartage,  and  it  nitre  cake  is  to  be 
generally  used  in  place  of  sulphuric  acid,  very  large 
quantities  will  have  to  be  conveyed  by  rail  and 
road.  In  this  direction  the  assistance  of  the 
Ministry  of  Munitions  has  been  asked.  It  is 
suggested  that  arrangements  should,  if  possible,  be 
made  for  depots  to  be  established  at  certain 
centres — <•.</.,  Bradford,  Dewsbury,  lluddersfield, 
Kejghley,  Leeds,  and  Wakefield-^at  which  the 
cake  may  be  dumped  in  large  qu.antities,  and  from 
which  it  may  be  distributed  by  carts  or  motor 
waggons.  To  such  depots  regular  trains  could  be 
kept  running  from  the  producing  centres.  The 
diniculty  of  local  cartage  is  as  great  as  that  of 
carriage  by  railway,  and  the  ilinistry  ha-s  l»een 
asked  to  consider  the  question  of  making  some 
arrangements  for  securing  the  necessary  supply  of 
carts  and  motor  waggons.  The  introduction  of 
nitre  cake,  if  it  is  to  be  substituted  for  sulphuric 
acid  on  a  large  scale,  will  entail  a  great  disorganisa- 
tion of  many  of  the  operations  in  the  woollen  trade, 
and  .several  other  trades  in  the  West  Hiding  are 
equally  concerned.  It  is  suggested,  therefore, 
that  to  deal  with  the  vaiious  difficulties  which 
mu.st  arise,  a  large  and  representative  committee 
should  be  formed  by  the  .Ministry,  consisting  of 
users  of  sulphuric  acid  in  the  West  Riding. 

To  prevent  manufacturers  of  nitre  cake  unduly 
inflating  prices,  the  Ministry  have  arranged  to  dis- 
pose of  a  very  large  amount  produced  at  ilis 
Maj€;sty's  factories  at  Queensferry,  C^leshire.  at 
Oldbury,  and  at  Gorton  Brook,  free  on  rail  or  at.  a 
nominal  charge,  and  as  other  huge  amounts  are 
produced  at  factories  in  the  neighljourhood  of  the 
Thames,  where  the  nitre  cake  is  at  present  disposed 
of  at  consideraVjIe  cost,  it  is  possible  that  further 
arrangements  of  this  nature  can  lie  made,  .-ind  that 
in  these  cases  the  manufacturers  or  the  .Ministry 
may  be  induced  to  pay  part  of  the  cost  of  carriage. 


The  jnatter  is  one  which  interests  the  River* 
Board  very  closely,  ina-snuu-h  as  the  .suds  fronj 
l>iece  scouring  anil  wool  washing  I'cquii'e  to  be 
treated  with  acid  for  their  piuilication,  and  the 
Hoard  have  instructed  tln-ir  olVicials  to  give  any 
information  in  their  possession  to  any  manu- 
facturei"s  wlio  may  desire  to  make  use  of  nitre  cake» 
or  who  meet  with  any  difliculties  in  its  use. 

yUric  acid  :    lioUbuj-poini  of  aqueous  solutions  of 

at     different     pressures.         Part     II. — The 

influence  of  ivater-retaining  agents  on  the  coni- 
pofilion  of  the  7nijture  of  nuulmum  boilinfi- 
poini.  H.  J.  M.  Creighlou  and  H.  (>.  Smith. 
J.  l->ankUn  Inst.,  1015,  180,  TOo — 709.  (See 
I       also  this  J.,  1915,  277.) 

''  The  influence  of  potassium  lii^ulphate  (10  and 
20%)  and  sulphmic  acid  (10  .lud  20",,)  on  the 
boiling  point  of  aqueous  solutions  of   nitric   acid 

I   was    detei'iiiined    at    pressures    of    7(i0,    ;Ui0.   and 

•  200  mm.  Potassium  bisidphate  had  no  appre- 
ciable effect  on  the  composition  of  the  mixture 
of  maximum  b.pt.,  but  the  nitric  acid  content  of 
the  latter  was  lowered  l>y  sidphuric  acid  (the 
decrease  lieing  greater  as  the  proportion  of  sul- 
plnu'ic  acid  increased),  and  still  fiutlier  by  diminish- 

,  ing  the  pressure.  The  residts  are  regarded  as 
showing  why  aqueous  solutions  of  nitric  acid  can 
be  coni-entrat«d  to  over  90%  by  distillation  witli 
concentrated   sulphm'ic    acid,    whereas    pota,ssiuin 

I    bisulphate  is  of  little  or  no  use  for  such  a  purpose. 

1  —W.  K.  F.  V. 

I 
Viscosity  of  aqueous  solutions,  icith  special  reference 

to    nitric    acid;     Study    of  the   dcnsifi/  and . 

Part  II.     Viscosities.     W.  K.  Bousfield.     t'hem. 
Soc.  Trans..  1915.  107.  1781—1707. 

^Ie.vscbement.s  have  been  made  of  the  viscositie.'s 
of  a  series  of  nitric  acid  solutions  at  4°,  11",  18% 
and  25"  C,  with  an  improved  viscometer  of  the 
Ostwald  type,  which  is  also  described.  At  I'C. 
increasing  coni-entration  gave  diminishing  vis- 
cosity throughout,  whilst  at  25- C.  it  gave  in- 
creasing viscosity.  This  is  attributed  to  the 
abnormal  constitution  of  water,  to  the  change  in 
constitution  of  water  produced  by  heat  and  by 
the  action  of  the  sohite,  and  to  the  fact  that  thW 
molecular  dimensions  of  nitric  acid  are  little 
different  from  those  of  water,  though  the  nitric 
acid  radion  is  always  greater  than  the  water 
liidion  (the  tenu  radion  is  used  to  denote  the 
average  molecular  radius  of  any  set  or  group  of 
niolecules,  including  in  the  average  both  the 
undLssociatod  and  dissociated  portions).  When 
the  nitric  acid  molecule  is  completely  depoly- 
merised,  the  effect  of  increasing  dihifion.  and 
consequently  increasing  hydration  and  ionisation,  is 
to  increase  the  nitric  acid  radion.  It  is  concluded 
that  the  elaijoration  of  the  general  theory  of 
viscosities  must  be  sought  in  connection  with 
experiments  on  either  atiueous  solutions  at  high 
temperatures,  or,  better  still,  solutions  in  a  solvent 
in  which  the  association  of  the  molecules  of  the 
solvent  is  much  less  affected  by  the  solute  than 
is  the  case  with  water.  'I'he  viscosity  of  dilute 
aqueovis  solutions  cannot  be  treated  theoretically 
except  in  conjunction  with  the  effect  of  the  peculiar 
constitution  of  water. — B.  N. 

Lime  recovery  from  spent  causticisinij  mud.     J.  H.. 
Payne.    J.  Ind.  Eng.  Chem.,  1915,  7,  1050— lO.W. 

Tm-;  general  method  in  use  for  the  recovery  of 
lime  from  spenti  causticising  mud  is  as  follows  : — 
After  the  second  or  third  wash  water  has  been 
drawn  off  from  the  causticising  tanks,  the  mud  is 
pimiped  to  a  storage  tank  and  then  Hows  or  i.* 
pinnped  to  a  fdter,  preferabh-  of  the  rotary 
vacuum  ty-pe.  The  mud  from  the  filter  consists 
of  100  parts  of  solids  to  45  of  liquid  and  drops- 
directly  into  a  brick-lined  rotarv  kiln,  80 — 150  ft. 
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long  and  6 — S  ft.  diam..  through  which  it  passes 
in  IJ — 2  horn's.  Of  the  recovered  lime  about  10  °{, 
is  discarded  and  replaced  liy  fre.<h  lime  to  prevent  i 
undue  acoumidation  of  impurities.  The  impurities 
are  present  lai'gely  in  the  form  of  imslakable  I 
lumps,  and  it  is  suggested  that  the  purity  could 
he  maintained  more  effectually  by  removing 
unslaked  grains  by  a  cla.ssifier  of  the  type  used 
in  metallurgy  than  by  addition  of  fresh  Ume. 
For  mud  containing  io°„  of  water,  the  fuel 
requirement  for  a  kiln  120  ft.  long  and  7  ft. 
diam.,  with  an  output  of  30  tons  per  day,  averages 
1)75  lb.  of  coal  for  producers  (including  steam  for 
lilowing)  or  9500  cb.ft.  of  natural  gas  per  ton  of 
lime.  In  the  estimate  given  previously  (tliis  J., 
H'll,  1153),  a  water  content  of  35 °„  wa^  a.ssumed. 
For  a  30-ton  plant  the  cost  averages  8s.  4d.  per 
ton  of  lime,  and  for  a  15-ton  plant  from  9s.  6d. 
to  12s.  6d.  per  ton.  Several  recovery  plants  of 
this  t>'pe  have  now  been  operating  successfully 
for  more  than  a  year.  Further  economy  might 
be  attained  by  washing  the  mud  from  the  causticis- 
ing  tanks  by  the  continuous  counter-current  de- 
cantation  process  widely  used  in  hydrometaUur- 
gical  operations. — A.  S. 

J?)i»io»iifl   from    icaslc    Uqitors  ;    Recovery    of . 

E.    L.    Knoedler.     J.    Ind.    Eng.    Chem.,    1915, 

7,  1061—1064. 
A  DESCRIPTION  is  given  of  the  recovery,  at  the 
works  of  the  VTelsbach  Co..  Gloucester,  X.  J.,  U.S.A., 
of  ammonia  from  waste  liquor  containing  1  "„  of 
free  and  005 °o  of  combined  NH3,  formerly  run 
to  waste.  A  continuous  column  still  is  used. 
TTie  liquor  is  pumped  to  a  high-level  storage  tank 
by  means  of  a  small  steam  pump,  the  exhaust 
from  which  is  led  into  the  stiU.  From  the  storage 
tank  the  Uquor  flows  by  gravity  through  a  washer 
into  the  coUs  of  a  heat  interchanger  below  the 
still,  and  then  through  a  heater  above  the  still. 
It  overflows  into  the  upper  part  of  the  still,  where 
the  free  ammonia  is  expelled,  then  passes  out  into 
a  vessel  at  the  side  where  it  is  mixed  with  milk 
of  lime,  and  back  into  the  lower  section  of  the 
still,  where  the  combined  ammonia  is  expelled. 
The  spent  liquor  from  the  still  Hows  through  the 
heat  intert:hanger  before  being  discharged.  The 
vapours  from  the  still  pass  out  through  coils  in 
the  heater  above  the  still  to  a  condenser  and  then 
to  a  water-cooled  absorber,  from  which  ammonia 
solution  containing  28  °o  XH3  flows  into  a  storage 
tank  and  then,  by  gravity,  to  the  place  where  it 
is  required.  The  milk  of  lime  is  supphed  to  the 
still  tlu^ugh  an  automatic  valve  operated  by 
compressed  air  (also  used  for  agitating  the  mUk 
of  lime)  and  regulated  by  a  needle  valve  and  by- 
pass between  the  top  and  liottom  of  a  cylinder 
filled  with  kerosene,  in  which  a  piston  is  working. 
Steam  is  supplied  to  the  stiU  through  an  automatic 
valve  also  operated  by  compressed  air  and  con- 
trolled by  a  thermostat  adjusted  to  operate  at 
the  desired  temperature  of  the  top  of  the  still. 
The  cost  of  operation  for  a  lO-liour  day.  with  an 
output  of  3000  lb.  of  26  °o  ammonia  solution,  is  : — 
steam,  12,000  lb.,  12s.  6d.  :  labotu'  and  super- 
vision, OS.  2d.  :  lune.  lOd.  :  repairs,  ett-..  Is.  6d.  ; 
interest  and  depreciation.  Ss.  Od.  :  total,  28s.  Od. 

—A.  S. 

Ammonia   production    in    the    United  Kingdom    in 
1915.  Bradbiu'y  and  Hirsch,  Liverpool,  Jan., 1916. 

The  production  of  ammonia,  calculated  as  sulphate 
(including  that  used  in  the  manufacture  of  am- 
monia-soda, munitions,  and  for  other  chemical 
purposes),  from  all  sources  in  the  L'nited  Kingdom 
during  1915,  is  estimated  at  423,000  tons.  viz.  : — 
(ias  works.  173.000  tons  ;  iron  works,  16,000  tons  ; 
shale  works,  58.000  tons  ;  coke  and  carbonising 
works  and  producer  gas.  176.000  tons.  Of  this 
quantitv  it  is  estimated  that  England  contributed 
302,000  tons,  Scotland  118,000  fons,  and  Ireland 


3000    tons.     The  production  during  the  previous 
three  vears  was  : — 


1914. 


1913. 


1912. 


Gas  works   I  176,000 

Iron  works ,  16,000 

Shale  works    '  63,000 

Coke  and  carbonising  and  pro- 
ducer gas 171,000 

426,000 


182,000   172,000 


20,000 
63,000 


17,000 
62,000 


167,000  I  137,000 


432,000  I  388,000 


Exports  dxu-ing  1915  amounted  to  295.000  tons 
and  home  consumption  to  128,000  tons,  leaving  a 
stock  of  26,000  tons  to  caiTv  forward  to  1916. 

American  production  of  sodium  and  sodium  pi-roride. 
T.  H.  Norton.  U.S.  Comm.  Kept.  No.  297, 
Dec.  20,   1915. 

SoDiTTii  peroxide  is  now  manufactured  exclusively 
from  ruetalUc  sodium.  Tlie  American  production 
of  sodium  has  been  somewhat  limited.  The  output 
has  been  used  chiefly  for  the  manufacture  of 
peroxide.  At  present,  there  is  an  enormous 
demand  for  both  sodium  peroxide  and  sodium 
cyanide.  Prior  to  the  war  the  bleaching  and 
metallurgical  interests  of  America  were  largely 
dependent  upon  European  sources  for  both  salts. 
The  works  at  Niagara  FaUs,  engaged  in  the  manu- 
facture of  sodium,  are  unable  to  meet  more  than  a 
fraction  of  the  present  demand  for  this  metal  from 
manufacturers  of  peroxide  and  cyanide.  It 
woidd  appear  as  if  the  time  is  ripe  for  the  establish- 
ment, upon  a  much  larger  scale  than  heretofore,  of 
American  production  of  sodium,  and  it  might  be 
advantageous  to  organise  without  delay  the 
manufactiu'e  of  metallic  sodium.  It  wotild  take 
but  a  few  weeks  for  the  firms  now  so  well  equipped 
for  the  construction  of  electrolytic  devices  to  put 
up  the  necessary  plant.  The  electrical  equipment 
is  of  a  standard  character,  and  is  probably  kept 
coDLstantly  in  stock.  The  full  complement  of 
electric  power  at  Niagara  Falls,  guaranteed  under 
the  treaty  of  1910,  for  use  on  the  American  side  of 
the  FaUsj  has  not  yet  attained  its  maximum  limit. 
The  Castner  patents  expired  a  few  years  since. 
The  American  output  of  caiLstic  soda  is  now 
abundant.  The  avaUable  power  at  the  Falls 
would  be  fully  able  to  meet  any  additional  demand 
in  connection  with  the  enlargement  of  the  sodium 
industry.  The  Darling  process  for  the  manufacture 
of  metaUic  sodium  has  been  utUised  to  some  extent 
at  Philadelphia.  It  is  based  upon  the  use  of  fused 
sodiimi  nitrate  as  electrolyte,  nitric  acid  being 
produced  as  a  by-product.  The  mechanical 
equipment  needed  for  the  electrolytic  decompo- 
sition of  sodium  nitrate  is  quite  as  simple  as  that 
employed  in  the  Castner  process.  The  prornpt 
installation  of  the  necessary  plant  for  transfonning 
sodium  nitrate  into  metallic  sodium  and  nitric 
acid,  might  be  taken  up  with  advantage. 

Kelp    ill    British    Columbia.     U.S.    Comm.    Kept- 

No.  281,  Pec.  4,   1915. 
The  kelp  beds  of  British  Columbia  are  said  to  be 
capable   of    furnishing   annually    235,000    tons   of 
potash  and  900  tons  of  iodine. 

Perhcrate ;    Electrolytic    preparation     of .     K. 

\rndt.  Deuts.  Bunsen-Ges.,  Oct.  IS.  191o. 
Z.  angew.  Chem..  1015,  28,  Wirtschaftl.  Tl., 
621,  and  Chcm.-Zeit.,  1915,  39,  806. 
SoDrcM  perborate  can  be  prepared  electrolytically 
from  a  solution  containing  45  grms.  of  borax  and 
120  grms.  of  sodium  carbonate  per  htre.  using  a 
platimmi  gauze  anode  and  a  water-cooled  cathode 
made  of  tin  tubing  bent  zig-zag  form  and  arranged 
at  a  distance  of  4  riim.  on  either  side  of  the  anode ; 
the    temperature    of    the    bath    is   maintained    at 
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17° — 1S°  C,  and  with  a  rurrent  stivngth  o(  20  ] 
anipi-rvs,  the  potontial  dilToiviu-o  aoms-s  tho  liath 
is  6  volts.  Tlio  vipiroiis  evolution  of  gas  onsur»>s 
offioient  airitation  of  the  oUvtivlyto.  When  the 
content  of  active  oxycen  in  the  solution  is  sulVi- 
cientlv  hich,  the  current  is  cut  off  and  tho  elec- 
trodes ivnioved.  After  some  time  sodium  per- 
i>orate  crystallises  from  the  supersaturated  .solu- 
tion ;  it  is  fdtered  ofV  with  the  aid  of  suction, 
washed  with  ice-water,  and  dried.  Tlie  mother 
liquor,  after  addition  of  horax  and  sodium  car- 
lionate.  is  ele<-troIy.sed  again.  The  loss  liy 
catliiHlic  reduction  is  small  ;  it  chromate  and 
Turkey -red  oil  l>e  added  to  the  bath,  the  amount 
of  per-salt  reduce<l  corresponds  to  only  3°;,  of  the  i 
hydrosren  formed.  If  the  cathode  be  smeared  1 
with  vaseline  a  concentration  of  27  prms.  of  ]jer- 
l)orate  per  litre  can  be  attained.  No  difliculty  has 
been  experienced  in  working  continuovisly  on  a 
commeri'ial  scale.  (.See  also  Eng.  Pat.  12.530  of 
1913  :  this  J.,  1913.  910.)  In  discussion  F.  Foerster 
expressed  the  opinion  that  the  production  of 
perborate  wa.s  due  to  a  secondary  reaction;  90°,', 
of  the  maxinnun  yield  can  be  attained  by  electi-o- 
iysing  sodium  carl>onate  alone  and  tlien  adding 
borax  (compare  Polack.  this  J.,  1915,  1141). — A.  S. 

Meliing  points  oi  CaSO,.-2H..O.  BaCl.,'2.Hfi,  Sa^CO, 
n.O,    ya,B,0„5H.O,   the    hijtlrales    of    C^tSOt• 

and    carnallite ;     Determination    of    the by 

means  of  an  electrieally  heated  pressure  apparatus. 
E.  Janecke.  Z.  p'hvsik.  t'hcm..  lOl.'..  90, 
205 — 279.     J.  Chem.  Soc,  1915,  108,  ii.,  820. 

Using  an  electrically  heated  pressure  apparatus 
■with  which  the  melting  point  is  indicated  by  a 
sudden  fall  of  pressure  owing  to  molten  material 
being  forced  out  of  the  pressure  chamber  (see 
Z.  physik.  Chem..  1915,  90,  257),  the  author  shows 
that  gypsum  melts  at  107^  C.  and  is  converted 
into  the  compound  Ca.SOj.  JH,0.  This  was  proved 
by  removing  the  liquid  produced  by  prcs.sure  and 
weighing  the  solid  residue,  the  point  at  which  the 
change  occurs  l)eing  shown  by  the  sudden  decrease 
in  the  pres.sure.  It  is  also  shown  that  at  100°  C. 
BaClj,2H:0  melts  and  is  converted  into  BaCL,  ; 
NasCOj.H  .O  melts  at  107°  C,  and  leaves  anhydrous 
sodium  carbonate  :  XajB.O-.SHjO  melts  and 
is  converted  into  Xa.B,0;.2H.O.  With  copper 
sulphate  the  traasition  points  of  the  three  well- 
known  hydrates  were  obtained,  and  it  Ls  probable 
that  another  hydrate,  C"uS04,iH;0,  also  exists. 
Carnallite  melts  at  168'  C,  and  on  applying 
further  pressure  to  the  molten  salt  to  remove  the 
mother  liquor,  pure  potassium  chloride  remains 
behind. 

Calcitim  sulphide  ;    Preparation  of  phosjthoreseent 

.     P.  Breteau.      Comptes  rend.,  1915,  161, 

732—733. 

Phosphoresce:nt  calcium  sulpliide  was  prepared 
by  heating  a  mixture  composed  of  100  parts  by 
weight  of  pure,  precipitated  calcium  carbonat* 
and  .'iO  of  powdered  stick  sulphur  to  dull  redness 
in  a  closed  crucible  for  1  hour,  impregnating  the 
cold  proiiuct  with  00001  %  of  its  weight  of  bismuth 
(a  solution  of  the  basic  nitrate  in  absolute  alcohol 
just  acidified  with  nitric  acid),  heating  the  mixture 
to  a  dull  cherry  red  for  2  hours  longer  in  the  closed 
crucible,  and  then  allowing  it  to  cool  slowly  in 
the  furnace.  An  equally  phosphorescent  product 
was  obtained  when,  after  treatment  with  the 
bismuth  solution,  the  mixture  was  similarly 
impregnated  with  001  "„  of  its  weight  of  sodium 
sulphide  (Xa,.S)  and  reheated  as  described,  and 
less  phosphorescent  products  by  replacing  the 
bismuth  by  tungsten,  molybdenum,  or  vanadium. 
Contrary  to  the  conclusion  of  V'erneuil  (Comptes 
rend.,  1887,  104,  501),  the  presence  of  carljonate 
and  chloride  of  sodium  in  the  original  mixture  was 
found  to  be  urmecessarj*  or  injurious. — W.  E.  F.  P. 


Aluminium  salts  :    liapid  rolumetrie  detennination 
of  eombined  aluiniiia  tnid  basic  ahtmina  or  free 

acid     in .      \V.     W.     Scott.     J.     lud.     Em;. 

Chem..  1915,  7,  1059—1001. 
TlTK  following  methods  have  proved  of  value  in 
the  Laurel  llill  laboratory  of  the  General  Chemical 
Co.  for  works  control  of  liquors  during  the  manu- 
facture of  aluminium  salts  and  daily  routine 
analysis  of  aluniiniimi  .salts.  Determination  of 
basicity  or  acidity  of  aluminium  salts.  A  modifica- 
tion of  Craig's  inct hod  (this  J..  1911,  18-t)  is  used; 
3-40:{.'>  grms.  of  the  finely  ground  sample  is  dissolved 
in  100  c.c.  of  water,  tlie  hot  solution  is  treated  with 
10  c.c.  of  y/2  sulphuric  acid,  cooled,  treated  with 
18 — 20  c.c.  of  the  potassium  fluoride  reagent  {loc. 
cit.)  and  0-5  c.c.  of  a  01  "o  alcoholic  solution  of 
phenol phthalein,  and  titrated  with  N/2  potassium 
hydroxide.  The  amoinit  of  alkali  used  shows 
whether  free  alumina  or  free  acid  is  present.  Free 
A1.0,=(c.c.  HjSO,— c.c.  KOH)-^».  lYee  acid  = 
(c.c.  KOn — c.c.  HjSO4)x0-72.  In  the  case  of 
works  liquors,  free  jVl203  =  (c.c.  U.SO, — c.c. 
KOII)  X  01702  ^sp.gr.  ;  and  free  H2SO,= 
(c.c.  KOII— c.c.  H,S04)x2-45H-wt..  of  sample. 
Detertnination  of  combined  alumina  (compare 
Schmatolla,  this  .T..  1905,  349).  3-4038  grms.  of 
the  sample  is  dissolved  in  100  c.c.  of  water,  treated 
with  1  c.c.  of  phenolphthalein  indicator,  and 
the  boiling  solution  titrated  with  A'/2  sodium 
hydroxide:  per  cent.  Al203=c.c.  NaOH-4-4. 
If  iron  salts  be  present  the  result  must  be  corrected 
by  deducting  °oFeO  x  0-47  +  "oFejO^  x  0-64. 
lictcrmination  of  ferrous  and  ferric  iron.  5  grms. 
of  the  sample  is  dissolved,  the  iron  is  oxidised  by 
a  few  drops  of  strong  permanganate  solution, 
the  excess  of  permanganate  is  destroyed  by  addition 
of  a  drop  or  two  of  X/l  oxalic  acid,  and  the  total 
iron  is  determined  by  titration  with  stannous 
cldoride  solution,  after  adding  50  c.c.  of  hydro- 
cidoric  acid  (1:1).  Another  10  grm.  sample  is 
dissolved  by  boihug  with  100  c.c.  of  hydrochloric 
acid  (1:1)  in  an  atmosphere  of  carbon  dioxide, 
and  the  ferric  iron  is  titrated  with  stannous  chloride. 
Ferrous  Iron  is  obtained  by  ditference. — -A.  S. 

Aluminium  nitride.  P.  Askenasy.  Deutsch. 
Bunsen-Gas.,  Berlin.  Oct.,  1915.  Z.  aneew. 
Chem.,  1915,  28,  Wirtschaftl.  Tl.,  621—622, 
and  Chem.-Zeit.,   1915,  39,  807. 

In  experiments  on  the  production  of  nitride  from 
alumina,  carbon,  and  nitrogen  (see  this  J.,  1913, 
301,  485).  soot  (acetylene  soot)  was  found  more 
reactive  than  wood  charcoal  or  graphite,  and 
coke  the  least  reactive  of  the  forms  of  carbon 
test«d.  The  alkali  present  in  wood  charcoal 
accelerates  the  reaction,  and  addition  of  fairly 
large  quantities  of  alkali  proiluces  still  greater 
acceleration. — J.  II.  L. 

Iron  calcitim  silicates  :  the  system  ^eSiO, — CaSiO,. 
N.  Konstantinov  and  B.  Selivanov.  Ann.  Inst. 
Polvt.  St.  Pdtersbourg,  Sect.  math.  phys.  sc. 
nat.",  1912,  17,  427—445.  J.  Chem.  Soc,  1915, 
108,  ii.,  837. 

The  cooling  curve  for  FeSiOj  shows  a  distinct 
break  at  1145' — 1160°C.  With  the  addition  of 
25  mols.  "„  CaSiO,  tlie  melting  point  reaches 
a  minimum  (1030°  C),  the  structure  being  eutectic. 
The  addition  of  25 — 65  mols.  %  CaSiO ,  gives  two 
components  with  a  radiating,  crystalline  structure. 
With  05  mols.  %  CaSiO,  the  melting  point  is 
1200°  C,  with  a  break  in  the  curve.  With  still 
larger  additions  of  CaSiO,,  solid  solutions  are 
formed  and  new  crystals  separate.  The  melting 
point  of  CaSiO,  (pseudo-woUastonite)  is  1510°  C. 

Tin-sulphur  compound  ;  Anew .    G.  Epprecht. 

Chem.-Zeit.,   1915,  39,  341—342. 

Winr-ST  repairing  a  furnace  used  for  the  recovery 
of  tin  in  a  silk-dyeing  works,  the  presence  of  a 
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imnilior  of  prey  crystals  was  observed.  Analysis 
iiuii<ate.s  that  "thev  coii'^ist  of  (ILstaniiic  sulphide. 
SiijS.  They  have  a  sp.gr.  of  5-77,  arc  stable 
in  air  and  towards  cold  dilute  acids  and  hot 
caustic  soda  sohition. 

Tin   sulphide,   Sii.S  ;    Alleged  occurrctice  of . 

F.  Fichter.  C'hem.-Z'eit.,  1915,  39,  800. 
The  author  has  examined  a  sample  of  a  gi'ey 
metallic  siihlimate  from  the  tin-furnace  of  a  silk- 
dyeing  works,  similar  to  that  described  by 
Epprecht  (see  precedint;  abstract).  The  sample 
contained  77-87",,  tin  and  201()Oo  sulphur,  or 
practically  the  ratio  found  in  stannous  sulpliide. 
The  fact  that  Kpprecht  found  too  high  a  proportion 
of  tin  is  readily  explainable,  since  fused  stannous 
sulphide  is  raiscible  in  all  proportions  with  fused 
tin.  It  is  unnecessary,  therefore,  to  assume  the 
existence  of  a  new  compound  of  sulphur  and  tin. 

— C.  A.  M. 

Chloroplalinic    arid,    a)id    chlorides    of   gold    and 

^J)alladitlm  ;  I'reparalion  of .  E.  V.  Zappi. 
Anal.  Fls.  Quim.  Argentina,  1915,  3,  08 — 69. 
J.  Chem.  Soc,  1915,  108,  ii.,  835. 

As  a  solvent  for  platinum,  gold,  and  palladium, 
the  author  recommends  a  mixture  of  concentrated 
hydrochloric  acid  and  chloric  acid,  chlorine  being 
generated  in  accordance  with  the  equation, 
5HCI-|-HC103=3Cl2+3HjO. 

Potassium  plaiinochloride  ;  Preparation  of — — . 
E.  V.  Zappi.  Anal.  Fts.  Quim.  Ai-gentina,  1915, 
3,  186—188.     J.  Chem.  Soc,  1915,  108,  ii.,  836. 

POT.ikSSlUJi  plaiinochloride  can  be  prepared  by  the 
action  of  potassium  oxalate  on  potassium  platini- 
cliloride,  the  reaction  corresponding  with  the 
equation.  KjPtCle  +  C^OiK,  =  K,PtCli-f  2KCl-f 
2C0,. 

Chlorine    and    hydrogen  ;      Combination    of - 


Bodenstein.  Deutsch.  Bunsen-Ges.,  Berlin,  Oct., 
1915.  Z.  angew.  Chem.,  1915,  28,  Wirtschaftl. 
Tl.,  621,  and  Chem.-Zeit.,  1915,  39,  805. 

Under  the  influence  of  a-rays  from  radium  the 
reaction-velocity  (for  equal  intensity  of  radiation 
and  complete  absorption  of  the  rays)  is  proportional 
to  the  concentration  of  the  chlorine,  independent 
of  that  of  the  hydrogen,  and  inversely  proportional 
to  an  undetermined  function  of  the  concentration 
of  oxygen.  One  ion  caizses  the  interaction  of 
thousauils  of  molecule-s.  The  reaction  between 
chlorine  and  hydrogen  at  temperatures  above 
the  normal  and  in  absence  of  light,  is  determined 
by  the  product  of  the  concentrations  of  the  two 
gases  ;  it  is  therefore  of  the  second  order.  In  this 
case  also  oxygen  has  a  retarding  influence  which 
is  almost  dh-ectly  proportional  to  its  concentration. 

—J.  H.  L. 

Radium;    Practical  methods  for   the   determination 

of .     //.   The  emanation  method.    S.  C.  Lind. 

J.  Ind.  Eng.  Chem.,   1915,   7,   1024—1029. 

The  method  described  consists  broa<Uy  in  com- 
pletely removing  emanation  from  the  substance 
under  examination,  then  enclosing  the  substance 
in  a  gas-tight  ve.ssel,  allowing  emanationto  accumu- 
late for  a  definite  period  (1 — 4  days  and  collecting 
and  measuring  it ;  the  maximum  amount  of  emana- 
tion that  would  be  obtained  when  equilibrium  with 
the  radium  present  in  the  substance  was  reached 
is  then  calcidated  by  the  aid  of  the  equation, 
Et  =  l — c-\t,  where  Et  is  the  percentage  regenera- 
tion of  emanation  at  the  time,  t.  and  \  the  time  con- 
stant for  radium  emanation  (=  00075  lir.~i)  (see 
Kolowrat,  Le  Radium,  6,  195  ;  also  Curie,  Traite 
de  Radiouctivite,  1,419).  To  prevent  loss  of  radium 
from  solutions  by  precipitation  or  adsorption,  a 
considerable  excess  of  a  barium  compound,  which 


acts  as  a  protective  agent,  and  nitric  acid  in  fairly 
high  concentration  slioidd  be  present.  Hadiuni 
sohitions  may  be  divided  for  analytical  purposes 
into  three  classes: — (1)  (Solutions  containing 
bariimi  in  large  excess  of  the  radium.  A  quantity 
of  the  solution  containing  about  1  x  10~*  grm. 
of  radium  is  treated  with  nitric  acid  (1:1)  in  a 
small  Jena  flask,  a  few  glass  beads  added,  and  the 
solution  l)oilcd  for  5 — lO  mins.  to  expel  emanation. 
After  cooling  slightly,  the  flask  is  closed  with  a 
stopper  carrying  a  glass  tube  drawn  out  to  a 
capillary  at  the  upper  end.  The  capillary  is 
sealed  while  the  flask  still  contains  some  steam, 
and  the  partial  v.aciuim  produced  on  cooling 
should  be  maintained  during  the  time  the  flask 
is  kept  for  the  accumulation  of  emanation,  thus 
atT(3rding  proof  tliat  no  leakage  has  taken  place. 
(2)  Solutions  containing  little  or  no  barium. 
A  portion  of  the  solution  is  added  to  nitric  acid 
(1:1)  saturated  with  barium  nitrate,  and  treated 
as  in  (1).  (3)  Sohitions  containing  excess  of  a 
barium  precipitant  such  as  sulpliate  or  carbonate. 
These  are  usuaUy  solutions  from  a  radium-barium 
precipitation,  and  in  the  case  of  a  solution  standing 
above  a  precipitate,  several  separate  samples 
shovdd  be  taken  at  intervals  and  united  to  form  the 
final  sample.  A  portion  of  the  sample  is  added 
to  a  solution  containing  excess  of  barium,  and  after 
standing  over-night,  the  precipitate  is  filtered  off, 
and  the  filtrate  is  made  acid  with  nitric  acid 
and  treated  as  in  (1).  If  the  precipitate  is  barixim 
sulphate  it  is  fnsed  with  4 — 5  times  its  weight 
of  an  ecpiimolecular  niixture  of  potassium  and 
sodium  carbonates  and  treated  ,is  descril>ed  later. 
Bariimi  carbonate  precipitates  are  treat I'd  with  a 
mixture  of  nitric  and  sulphuric  acids  and  filtered, 
the  filtrate  being  combined  with  the  original 
filtrate,  and  the  precipitate  treated  as  descrilied 
above.  When  the  radimu  is  present  in  a  sub- 
stance not  soluble  in  aqueous  or  acid  solution, 
a  suitable  quantity  is  fused  with  a  carbonate 
fusion  mixtiu-e  in  a  small  boat  of  porcelain  or 
platinmn  foil  ;  the  lioat,  after  cooUng,  is  enclosed 
in  a  glass  tube  with  the  ends  drawn  out  and  sealed. 
After  allo^ving  emanation  to  accumulate  for  a 
definite  period,  the  tube  is  connected  by  means  of 
rabber  tubing  at  one  end  with  a  glass  stopcock 
and  at  the  other  with  the  partiallj-  evacuated 
chamber  of  the  interchangeable  electroscope  (this 
J.,  1915.  610).  The  sealed  tips  are  then  broken 
inside  the  rubber  connections  and  the  air  in  the 
tube  drawn  into  the  electroscope,  the  tube  being 
refilled  with  air  several  times  through  the  stop- 
cock. The  tube  is  then  withdrawn,  broken, 
and  the  boat  and  contents  wrapped  in  filter  paper 
and  supported  in  the  neck  of  .a  .Tena  flask  half 
filled  with  nitric  acid.  The  flask  is  connected 
with  a  gas-burette  containing  sodium  hydroxide 
solution,  as  described  later,  a  little  of  the  acid  is 
brought  into  contact  with  the  material,  and  the 
stopcock  leading  to  the  gas-burette  is  opened. 
Later,  the  boat  is  shaken  down  into  the  acid, 
and  when  the  evolution  of  carbon  <lioxide  slackens, 
the  solution  Ls  heated  to  boding,  the  subsequent 
treatment  being  the  s.ame  as  described  below  for 
boiling  off  the  emanation.  In  an  alternative  form 
of  tlie  fusion  method,  the  product  from  the  initial 
fusion  is  removed  from  the  boat,  placed  between 
plugs  of  glass-wool  in  a  hard  glass  tube  with  drawn 
out  and  sealed  ends,  and  after  emanation  has 
accumidated,  it  is  drawn  into  the  electroscope  by 
a  current  of  air,  carbon  dioxide  and  moisture  being 
removed  by  means  of  sodiimi  hydroxide  solution 
and  sulphuric  acid  respectively  :  whilst  the  air 
is  i>assing,  the  tube  is  heated  strongly  by  me^ns 
of  a  Meker  burner  and  is  preferalily  allowed  to 
bend  so  that  air  is  drawn  through  the  melt  ;  heat- 
ing is  continued  until  the  tube  finally  collapses. 
The  presence  of  a  high  percentage  of  silica  has  an 
unfavourable  eft'ect  on  both  of  the  fusion  methods. 
For   boiling    off    emanation    from    solutions   and 
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traiisforrins  it  to  tho  elect rosi-ope.  the  apparatus 
shown  in  tlie  Iiiture  is  vLsed.  .\  stick  of  raiistic  soda 
is  placed  in  C  and  dissolved  l>y  adding  boiling 
wator.  and  I"  is  ndsetl  so  as  to  till  the  cas-burett*'. 
H.  up  to  E.  whieh  is  then  closed,  and  ("  lowered. 
The  class  tip.  K. 
iDsidv  the  nibbef 
tubins;  is  broken 
(this  tip  is  pre- 
ventetl  from  beinv; 
carried  foruaixl 
and  lo<lged  in  the 
stopcock.  l>.  b>  a 
roll  of  platinum 
foil.  1).  and  the 
flask,  G,  coDtain- 
ins  the  radium 
solution  heated. 
As  soon  as  the 
partial  vacuiiui  in 
the  llask  is  over- 
come. D  is  opened, 
and  the  solution 
boiled  vigorously 
for  5 — 10  mins. 
until  the  temper- 
ature of  all  the 
liquid  in  the  gas- 
burett<»  is  raiseil 
to  boiling.  The 
flame  is  then  re- 
moved, and  a.s 
soon  as  liquid 
begins  to  be 
drawn  back,  D 
is  closed.  The 
apparatus  is  now 
connected  with 
the         evacuated 

electroscope  chamber  at  M.  tho  stopcoik  on  the 
electroscope  opened  for  a  moment  to  produce  a 
vacuum  in  the  drying  bulb.  li,  then  closed,  and  E 
opened.  \\'hi-n  the  liquid  in  the  burette  reaches 
K,  E  is  closed,  and  dry  du.st-free  air  di-awn  in 
through  J  for  a  short  tiiiie.  The  stopcock  of  the 
electroscope  is  then  closed,  and  E  is  opened  till 
the  liquid  falls  to  4 — 5  ins.  below  the  shoulder  of 
the  burette :  E  and  J  are  then  closed,  and  after 
removing  excess  liquid  from  C.  E  is  opened,  and 
air  drawn  through  the  liquid  into  the  electroscope 
to    remove    any    dissolved    emanation. 

Pitchblende.  High-grade  pitchblende  is  readily 
soluble  in  boiling  nitric  acid  (1  :  1).  and  can  be 
treated  l)y  either  a  solution  or  a  fusion  method. 
In  low-grade  pitchblende,  the  high  silica  content 
interferes  in  fusion  methods.  The  radium  content 
of  pitchblendes  may  be  calcidated  from  the 
uranium  content,  as  the  Ea  :  U  ratio  is  normal 
and  constant  (3-3.S  >;  10~^).  The  same  applies  to 
camotite  in  large  and  well-sampled  lots  (Lind 
and  Whittemore,  this  J.,  1914.  1087).  Camotite. 
The  high  silica  content  interferes  with  f\ision 
methods.  The  uranium  vanadate,  together  with 
the  radium,  is  soluble  in  boiling  nitric  acid  (1:1), 
and  the  radium  may  be  determined  by  solution 
from  a  .sealed  gla.ss  tube  after  a  month's  accumula- 
tion, or  ignition  in  a  hard  gla.ss  tube  sealed  under 
the  same  conditions.  Direct  solution  in  hot  nitric 
acid  (1:1)  saturated  with  barium  nitrate,  followed 
by  accumulation  in  a  closed  flask  for  a  few  days, 
without  filtering,  gives  approximately  correct 
results.  Camotite  residues  or  tailings.  Solution 
methods  are  inapplicable,  and  fusion  methods  can 
l>e  applied  only  after  removing  all  the  silica  by 
means  of  hydrofluoric  acid  from  a  sample  of  at 
least  10  grms.  In  most  cases  the  solid  a-ray 
method  (.Moore  and  Kithil,  Bull.  70.  U.S.  Bureau 
of  3Iines)  i.s  sufliciently  exact.  Acid  filtrates  from 
ore  extraction.  These  can  be  boiled  and  sealed 
directly  after  addition  of  a  barium  compound. 
Barium  (radium)  milphates  and  gulphides  are  treated 
by  the  fusion  method. — A.  S. 


I'ltrariolet   liyht  :     Transfonnations    and    chemical 
eqailibriiim   of  tratcr  and  solutions  of  hi/drogcn 

?eroridc  exposed  to  — — .  .\.  Tian.   Thesis,  9 — 154. 
.  Chem.  Soc.   lltl.">.    108,  ii.,  S28— S30.     (See 
this  J.,  1911.  25,  510.  77:!.) 

For  tho  estimation  of  small  quantities  of  hydro- 
gen peix)xide,  a  slight  excess  of  a  dilute  standard 
solution  of  pota-ssium  permanganate  (.V  1000  or 
.Y  /2000)  is  added  to  the  solution  under  examination, 
together  with  manganous  sulphate  as  catalyst,  and 
the  unchanged  permanganate  is  then  estimat^ed 
colorimetrically.  By  this  method  0-85  x  10"^  grm. 
of  hydrogen  peroxide  may  lie  detected  in  50  c.c. 
of  sohdion.  the  sensitiveness  of  the  method  being 
thus  of  the  same  order  as  that  in  whidi  titanic 
acid  Ls  employed.  In  the  photochemical  decom- 
po-iition  of  hydrogen  peroxide  in  dilute  aqueous 
solution,  the  velocity  increases  with  increasing 
frequency  of  the  exciting  radiation,  and  when 
thin  layers  of  solution  of  varying  concentration 
are  exposed  to  the  light  emitteil  by  a  quartz- 
mercia-y  arc  lamp,  the  velocity  is  jiroportioual 
to  the  intensity  of  the  incident  radiation  and  not 
to  the  absorbed  luminous  energy.  This  residt  is 
attribut<?d  to  the  heterogeneity  of  the  radiation 
and  the  fact  that  rays  of  different  wave-length 
are  not  absorbed  in  a  constant  ratio.  The  tem- 
perature-coefficient for  the  interval  10° — 30°  C.  is 
115.  The  velocity  is  slightly  diminished  by  the 
a<ldition  of  small  quantities  of  aciils  and  very  con- 
siderably increased  in  presence  of  traces  of  alkali. 
The  reaction  between  hydi'Ogeu  peroxide  and 
ozone  is  accelerated  by  the  action  of  ultraviolet 
radiation.  Whereas  ultraviolet  rays  of  moderately 
short  wave-length  (\2500 — 3000)  are  able  to  bring 
about  the  decomposition  of  hydrogen  peroxide 
at  a  measurable  rate,  pure  water  is  only  decom- 
posed by  rays  in  the  extreme  ultraviolet  (/V<^1900). 
If  the  water  contains  dissolved  oxygen,  this  reacts 
with  the  hydrogen  set  free  in  the  primary  photo- 
chemical decomposition  of  the  water,  and  thus 
indirectly  increases  the  rate  of  formation  of  hydro- 
gen peroxide  in  that  the  velocity  of  the  reversed 
reaction  HjOj-|-2H->2H20  Ls  thereby  dimin- 
ished. At  the  same  time,  the  <Ussolved  oxygen 
Ls  to  some  extent  transformed  into  ozone  under 
the  influence  of  the  ultraviolet  rays,  and  the 
ozone  formed  reacts  with  the  hydrogen  peroxide. 
Special  experiments  have  shown  that  ozone  has 
no  action  on  water  under  these  conditions.  Con- 
ditions favourable  to  the  formation  of  hydrogen 
peroxide  are  obtained  (1)  by  the  use  of  a  source 
of  ultraviolet  light  which  is  rich  in  rays  of  very 
short  wave-length  :  (2)  by  exposing  the  water 
to  the  action  of  the  light  in  thin  layers  ;  (3)  by 
eliminating  as  far  as  possible  the  factors  which 
tend  to  bring  about  the  decomposition  of  the 
hydrogen  peroxide.  This  decomposition  may  be 
diniinLshed  by  the  use  of  pure  water  and  of  ultra- 
\iolet  radiation  from  which  the  rays  of  moderate 
wave-length  have  been  cut  ofT.  The  disturbing 
influence  of  ozone  may  be  eliminated  to  a  large 
extent  by  passing  a  current  of  air  through  the 
solution.  The  radiation  from  liigh-tension  quartz- 
mercury  lamps  wliich  have  been  in  use  for  some  time 
Ls  not  nearly  so  rich  in  short-wave  rays  as  the 
light  which  is  emitted  by  new  lamps  of  this  type 
or  that  which  is  obtained  from  low-tension  lamps. 

Some  new  organic  compounds  of  i^anadium.    Mertes 
and  Fleck.     See  XX. 

Colorimelric  determination  of  copper  and  iron  in  pig 
lead,  lead  oxides,  and  lead  carbonate.  White 
See  XXIII. 


r.\TENTS. 

yitric   acid ;     Process   of  concentrating 


.      F. 
Raschig,     Ludwigshafen.     Ger.     Pat.     280,973, 
June  30,   1914. 
The    nitric    acid    Ls    distilled    with    concentrated 
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sulp)uiric  arid  a(  atmospheric  pressure,  and  the 
(lihittd  siilplmric  acid  ri'iiiaiiiinc;  is  fed  continuously 
and  automatically  lliroufjh  a  l)cnt  barometer  tube 
into  a  heated  vacuum  pan  situated  above,  its  ascent 
being  .-issisted  by  the  introduction  of  air  l)ubbles 
into  the  barometer  tube.  Wlieii  concentrated, 
the  sulphuric  acid  is  passed  back  by  gi'avity  down 
a  siniUar  tube  into  the  fii'st  pan.  Spent  nitrating 
acid  may  be  resohed  in  this  way  into  water,  nitric 
acid,  and  sulphuric  acid,  the  last-named  being 
removed  from  circulation  without  interrupting 
the  process.  Any  nitro-sulphonic  acid  formed  in 
this  process  may  be  convertetl  into  nitric  and 
sulphuric  acids,  by  introducing  hydrogen  peroxide 
or  Caro's  acid  with  the  nitric  acid. — E.  H.  T. 

Sulphuric    acid;     Recovery    of from    burner 

yascs.      F.   Raschig,   Ludwigshafen.      Ger.   Pat. 
287,471,  Aug.   IS.  19U. 

The  warm,  moist  gases  obtained  in  the  ordinary 
purifying  process,  are  cooled  quickly  and  by  indirect 
means.  After  the  \ery  weak  acid  has  been  con- 
densed and  removed,  the  sidphuric  acid  mist 
is  separated,  e.;/..  by  impact  against  suitable 
surfaces,  and  a  strong  acid.  e.q..  one  of  -10°  B.  (sp.gr. 
1-383)  is  thus  obtained.  This  acid  may  be  utilised 
at  once,  e.g.,  to  cool  and  moisten  the  hot,  untreated 
burner  gases,  wherebv  it  will  Ije  further  concen- 
trated.—E.  H.  T. 


Acetic     acid;      Produclion     of - 


-  by     oxidation 


of  acctaldehydc.     .T.  Behrens,  Bremen.     Ger.  Pat. 
287,360,  June   lit.   1913. 

The  oxidation  of  aeetaldehyde  is  accelerated  by 
the  addition  of  a  small  amount  of  water  to  which 
catalysts  (e.g..  iron  acetate)  may  have  been 
added  ;  the  reaction  mixture  may  also  be  exposed 
to  ultraviolet  light.— F.  W.  A. 

Caustic  soda  solutions:    Purification  of from 

dissolved  colloids.  F.  Kiittner,  I'irna.  Ger. 
Pat.  287,092,  July  1,  1914. 
The  caustic  soda  used  in  the  treatment  of  celhdose, 
wood  p\dp.  etc..  contains  impurities  of  a  colloidal 
nature.  v.hich  are  removed  by  dialysis  into  water 
or  pvire  caustic  soda  solution.  The  caustic  soda 
solution  is  passed  through  a  series  of  vessels 
made  of.  or  provided  with  partitions  of,  parchment 
paper,  and  closed  in  to  exclude  carbon  dioxide. 
The  alkali  and  the  water  circulate  in  opposite 
directions. — E.  H.  T. 

Chlorine  and  sulphates  from  chlorides  ;  Process  for 

the    prodvction     of .     A.     Mond.     London. 

From  T.  Goldscluiiidt  A.-G..  Essen-Rulu-,  Ger- 
many. Eug.  Pat.  23,287.  Nov.  30,  1914. 
A  CHXORIDE,  sidphurous  acid,  and  oxygen,  or  gases 
containing  oxygen,  are  caused  to  interact  at  a 
temperature  above  505°  C.  but  always  below  the 
melting  point  of  the  solid  mass  present.  For 
example,  the  gases  are  introduced  into  the  lower 
end  of  an  inclined  rotary  furnace  charged  with 
tinely  divided  sodium  chloride,  and  the  reaction, 
which  is  exothermic,  is  started  by  heating  the 
furnace  at  this  end  or  by  preheating  the  gases. 
iVesh  chloride  is  introduced  at  the  upper  end  of 
the  furnace  and  the  liberated  chlorine  withdrawn, 
J^ilst  the  sodium  sulphate  produced  is  removed 
from  the  lower  end.  The  temperature  is  con- 
trolled by  regulating  the  quantity  or  velocity  of 
the  gases  admitted,  the  proportion  of  oxygen 
l>Tesent.  or  the  rate  of  withdrawal  of  the  gaseous 
products.  Technically  pure  sulphate  is  said  to 
be  obtained,  in  almost  quantitative  vield.  With 
an  excess  of  sulphurous  acid,  sulphurvl  cldorlde  is 
produced. — F.  Sodx. 

Aluminium  nitride  :  Process  and  appuratus  for  the 

manufacture  of .     Soc.    G(5n.    des    Nitrures, 

Paris.  Eng.  Pat.  11,271.  Aug.  4,  1915.  Under 
Int.  Com-..  Aug.  14.  1914. 

A  MrsTCRE  of  carbon  and  aluminous  material  is 


allowed  to  fall  freely,  in  a  state  of  suspension, 
through  a  heated  space  filled  with  nitrogen  (or  gas 
containing  such)  which  is  previously  heated  to 
a  temperature  approacliiiig  or  exceeding  that  of 
the  nitride-forming  reaction,  and  the  mixture  of 
gas  and  solid  then  passes,  during  a  very  short  time, 
through  an  electric  arc  or  other  source  of  intense 
heat.  The  apparatus  comprises  a  shoot-tube 
along  which  the  .solid  materials  pass,  one  or  more 
chambers  for  heating  the  nitrogen,  e.g.,  by  au 
electric  arc,  a  chamber  for  mixing  the  solid  and 
gaseous  materials,  and  a  reaction  chamber  sur- 
rouniling  an  electric  arc  and  communicating  with 
the  mixing  chamber  by  a  narrow  opening  which 
directs  the  materials  on  to  the  arc.  The  process  is 
a  modification  of  that  described  in  Eng.  Pat. 
23,740  of  1913,  this  .T.,  1914,  643  (see  also  Eng. 
Pats.  2.^544  of  1911  and  24,731  of  1913  ;  this  J.. 
1912,  335,  and  1914,  421).— F.  SoDX. 

Chromium  compound.  W.  Beckers  and  I.  Dreyfus. 
Assignors  to  W.  Beckers  Aniline  and  Chem. 
Works.  Brooklyn,  N.Y.  U.S.  Pat.  1,162,210. 
Nov-.  30,  1915.     Date  of  appl..  Mar.  24,  1914. 

Solution's  of  glucose  and  a  neutral  chromium 
compound,  such  as  sodiuna  chromate,  are  heated 
together,  so  as  to  produce  a  chromium  compound 
wliich  is  not  precipitable  Ijy  alkalis  or  mordant 
colours,  and  the  solution  obtained  is  evaijorated 
to  dryness. — F.  .Sodx. 

Ainmonia    from    calcium    cyanamide :    Process    of 

making .    W.  S.  Landis,  Niagara  Falls,  N.Y.. 

Assignor  to  American  Cyanamid  Co.,  Nashville, 
Tenn.  U.S.  Pat.  1.163,095,  Dec.  7,  1915.  Date 
of  appl.,  Aug.  16,  1915. 

An  alkali  hydroxide  is  added  to  a  mixture  of 
calcium  cyanamide  and  water,  of  the  consistency 
of  "  slurry."  and  sufficient  heat  is  applied  (for 
example,  by  admitting  superheated  steam)  to 
start  the  reaction,  which  theii  proceeds  exothermic- 
ally.  The  mixture  should  be  continuously  stirred 
to  prevent  the  formation  of  a  deposit  upon  the 
walls  of  the  containing  vessel. — F.  Sodx. 

Ammonium    sulphate    discharged   from    saturaiors  ; 

Receptacle  for  the .     R.  W'ilhelm,  Altenessen. 

Ger.  Pat.  286,242,  July  8,  1914. 

The  receptacle  consists  of  a  semi-cylindrical  vessel 
mounted  on  trunnions  so  that  it  can  be  tilted,  and 
provided  with  a  discharge  lip  and  shoot.  The 
mixture  of  sulphate  and  liquor  is  ejected  from  the 
saturator  into  the  receptacle,  and  after  settling, 
the  supernatant  liquor  is  removed  by  means  of  an 
adjustable  pipe  and  returned  to  the  saturator. 
and  the  receptacle  is  then  tilted  by  turning 
a  hand-wheel  connected  with  suitable  gearing, 
whereupon  the  pasty  mass  of  crystals  flows  tlu'ough 
the  cUscharge  shoot  into  a  centrifugal  machine. 
The  receptacle  is  supported  on  a  frame  mounted 
on  ball  bearings  so  that  it  can  be  rotated  horizon- 
tally in  order  that  several  ceutriftigal  machines 
may  be  supplied  from  one  receptacle. — A.  S. 


Magnesium   carbonate  ;   Basic  - 


and   process   of 


prepari)W)  same.  T.  Silbermann,  Dresden,  Ger- 
many. U.S.  Pat.  1.163,475,  Dec.  7,  1915. 
Date"  of  appl.,  June  29,  1914. 
A  SOLUTION'  of  a  magnesium  salt,  e.g..  diluted 
effluent  containing  magnesium  chloride,  is  heated 
with  partially  carbonated  ammonia  (containing 
8 — 10 "o  ammonia  and  4 — 6%  carbonic  acid)  in 
such  a  manner  that  an  excess  of  ammonia,  in 
respect  of  the  magnesium,  is  maintained,  and  a 
moderate  excess  of  carbonic  acid  (not  more  than 
63  parts  by  weight  of  carbonic  acid  to  24  parts 
of  magnesium).  \\'Tien  the  mixture  assumes  a 
curdv  consistency,  it  is  filtered  and  the  product 
dried.     The  basic  carbonate  obtained  is  a  volum- 
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inous  gTanular  iimtfHaK  ooutaininji  about  50  "„  of 
water  of  crystatlisjitiou  ;  it  is  convert  oil  into  a 
viaffitesia  tista  when  heated  to  400^ — SOO"  C. 

— F.  SoDX. 

Carbon  dioxide  :  Preparation  of  chemirallii  pure  - 


ifotn  tfie  waste  ijases  obtained  in  the  distillation  of 
ammoniaent  liquor.  A.  Fillunger.  Ger.  Pat. 
280,071,  Sept.  20,  1914, 
The  waste  iiases  are  mixed  with  a  combustible 
jras,  e.g..  pro<lucer  cas,  and  passed  over  lii-e-brick 
anil  ferric  oxide.  The  crude  iras,  containing;  about 
90  "u  of  carbon  dioxide,  O^^,  of  hyilroijen  sulphide, 
and  1 ''o  ^^f  nitivsren,  witli  oriranic  compounds  and 
cyanotren.  is  burnt  completely,  without  external 
heatinit,  at  a  didl  red  heat  whicli  prevents  the 
formation  of  oxides  of  nitropren.  The  products 
of  combustion  are  washed  «"ith  water  to  remove 
sulphur  dioxide  and  then  with  perman<;anate  I 
solution.— F.  W.  A,  "  ' 

Ammonia:  Oxidation  of- — - — to  nitrogen  oxides.  I 
Berlin- Anhaltische  Maschinenbau  A.-G,  Ger.  | 
Pat,  280.991,  Nov,  27,  1914,  i 

A  REGVUVTOR  into  wliich  both  ammoiua  and  air 
currents  are  separately  passed,  allows  these  ^ases 
to  be  mixed  continuously  in  any  desired  proportion, 
b<-fore  they  pass  on  to  the  reaction  chambers 
containing  the  catalyst, — E.  H.  T. 


Oxygen;    Apparatus    for    generatinq - 


P,    A. 


Smithurst,  Ixmdon,  Eug.  Pat.  1400,  Jan.  28,  1915. 

A  CYI.IXDER  in  which  is  a  removable  perforated 
reaction   vessel,   mounted   so   as   to  leave  a  space 
above  the  bottom  of   the  cylinder,  communicates 
by  a  pipe  near  the  base  with  a  second  cylinder  \ 
containing  water.     The  water  is  forced  from  the  > 
second  cylinder  into  the  first,  and  thence  into  the 
reaction  vessel  by  means  of  compressed  air  from 
a   pump   secured   to   the   base-plate   between   the 
cylinders,  and  the  reaction  vessel  is  charged  with  , 
a  substance  wliich  evolves  oxygen  when  treated 
■with  wat«T,     An  outlet  pipe  with  reducing  valve 
is  fitted  to  the  cover  of  the  generating  cylinder,   , 
and  the  second  cylinder  is  provided  witli  a  safety  j 
valve. — F.  SoDX,  \ 

Nitric  acid  ;    Process  and  apparatus  for  concert-   '• 

trating  dilute ,     F,  Raschig,  Ludwigshaten,    [ 

Germanv,  U.S.  Pat,  1.103,174,  Dec,  7,  1915, 
Pate  of  appl.,  Feb.  9,  1915. 

See  Ger.  Pat.  280,973  of  1911  ;    preceding. 

Hydrochloric  acid;    Application  of in  manu-   ' 

facluring  ■processes.  Soc,  Ital,  di  Elettrochimica, 
Rome,  Ene.  Pat.  24,025,  Dec.  14,  1914.  Under 
Int.  C'onv.,  "Oct,  30,  1914. 

Sl!E  Ft.  Pat.  470,630  of  1914;    this  J.,  1910,  45. 

Calcium     cyanamide ;      Process    of    making .   j 

E.  Gui,  Assignor  to  Barzano  e  Zanardo, 
Rome.  U..S.  Pat.  1,104,087,  Dec.  14,  1915. 
Date  of  appl.,  June  4,  1914, 

See  Fr.  Pat.  456,820  of  1913  ;   tliis  J.,  1913,  1108. 

Manufacture  of  urea  and  of  ammonium,  carbamate 
for  use  in  attch  manufacture.  Eng,  Pat,  23,939. 
See  XX. 


Vra.— GLASS;  CERAMICS. 

Manqane.se  in  glass  ;  Identificalion  of  trivaleni  ■ 


S.  R.  .Scholes,     J,  Ind,  Eng.  Chem.,  1915,  7, 1037. 

The  violet  tint  imparted  to  glass  by  a<ldition  of 
manganese  dioxide,  which  effectively  masks  the 
green  colour  prriduced  by  iron,  is  regarded  by 
Dralle  and  by  Hovestadt  as  due  to  Mn^Oa,   but 


the  state  of  oxidation  of  the  mang.anese  has  not 
hitherto  been  dcnionstrateil  experimentally.  A 
deep  violet  glass  prepared  by  the  author  from  a 
mixture  of  10  parts  of  sand.  5  of  soda  ash,  0  of  red 
lead,  and  1  of  manganese  dioxide,  when  powdered 
anil  boiled  with  30 "^  sulphuric  acid,  yielded  a. 
pink  solution,  which  could  be  decolorised  by 
oxalic  acid  and  other  reducing  agents.  A  mi>i'e 
stnmgly  coloured  solution  was  obtained  in  a 
similar  way  from  a  glass  prepared  fri>m  5  parts 
of  sand,  5  of  potassium  carbonate,  and  1  of 
manganese  dioxide.  The  colour  was  not  due  to 
permanganate,  for  the  glass  did  not  yield  a 
coloured  solidiou  witli  water,  although  it  slowly 
disintegrated.  A  solution  o[  manganic  sulphate, 
closely  resembling  the  sohdion  obtained  from 
the  glass,  was  prepared  Ijy  partially  reducing 
manganese  dioxide  to  MujO,  by  heating,  and 
then  treating  with  sulpluu'ic  acid.  This  solution 
and  the  solution  prepared  from  the  glass  both  gave 
a  light  brown  flocculent  precipitate  on  dilutir.g 
with  several  volumes  of  water. — .\.  S. 

Glass    making;     FormuUv    for .     Proc.    Inst. 

Chemistry,   1915,  Part  4. 

TiiK  following  additional  formula;  are  given  to 
avoid  the  use  of  alumina,  the  price  of  which  has 
increased  considerably  : — 

Xo.  13.  .Sand,  15-35  parts  :  potash  felspar,  32-.50 
parts  ;  sodium  carbonate,  29-10  parts  ;  calcium 
carl)onate,  11-20  parts.  This  formula  was  tried  on 
the  laboratory  scale  independently  by  two  workers. 
It  gives  a  glass  fining  easily,  and  quite  free  from 
seed.  It  is  a  better  working  glass  than  Xo.  1, 
and  should  be  much  cheaper.  No,  14,  Sand, 
54-5  parts  ;  potash  felspar,  20  parts  ;  potassium 
carbonate.  7-2  parts ;  .sodium  carbonate,  25 
parts;  calcium  carbonate.  12-5  parts.  The 
amount  of  felspar  present  is  sutificient  to  give  (our 
parts  of  alumina  (ALOa).  The  other  in- 
gi'edients  are  adjusted  to  give  the  same  compo- 
sition as  No.  11,  the  adjustment  being  based  on 
analvsis  of  the  felsjiar  used.  (.See  also  this  Journal, 
191,5",  424.) 

Patents. 
Glass-trorkin/)    machines    and    process    of    working 
glas.<i.       .T.     Gray,     London,       Fi-om      Empire 
Machine  Co,,  Corning,  N,Y.,  U.S.A.     Eng.  Pat. 
21,723,  Oct.  29,  1914. 

Hollow  glass  ware  is  made  by  feeding  a  stream  of 
molten  glass  into  a  receiver  and  pressing  it  on 
the  end  of  a  glass-working  spindle  into  a  blank 
with  a  skin  sufficiently  strong  to  retain  the  fluid 
interior,  the  blank  being  then  supported  out  of 
contact  with  heat-conducting  material  until  the 
skin  is  sufficiently  reheated  by  conduction  from 
the  int-erior  to  expand  without  cracking.  The 
excess  glass  is  extruded  into  a  neck  by  a  plunger 
with  a  cup-shaped  recess.  The  stream  of  glass 
Ls  severed  by  a  pair  of  pivoted  cutting  members, 
tlio  severed  end  is  thrown  to  one  side  of  the  centre 
of  the  blank,  and  is  subsequently  pressed  into  the 
mass  of  glass  by  the  plunger  with  the  cup-shaped 
recess.  The  plunger  has  an  air  relief  valve  which 
closes  when  the  molten  glass  is  being  formed 
by  pressure  into  a  blank.  The  mai-liine  has 
travelling  carriers  each  provided  with  a  glass-work- 
ing spindle  and  a  blow  moulil,  and  means  for  dis- 
engaging the  driving  mechanism  when  a  carrier 
approaches  a  jireceiling  stationary  carrier,  and 
for  re-engaging  it  when  tlie  preceding  carrier  moves 
forward, — W,  C.  II. 

Olass-furnace.  R.  II.  Bolin,  Kane,  Pa.,  Assignor 
to  Consolidated  Machine  Co.,  Bradford,  Pa. 
U.S.  Pat.  1,103,584,  Dec.  7,  1915.  Date  of 
appl.,  Aug.  4,  1908. 

In  a  t.'ink  furnace,  a  refractory  bridge  extends  over 
the  main  body  of  molten  glass  and  is  provided  with 
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a  rtrawinR  oponinp.  One  or  more  refraotory 
lin^s  lliialiiij:;  in  tho  molten  ijla.s.s  can  l>e  l)rouf;ht 
into  alinonient  with  another  rinsr  mounted  in  the 
drawins  openin>j.  The  floating  rins-s  are  provided 
with  skimming  opening?:  througli  wliieh  the  skim- 
ming.-! therein  can  pass  into  a  pocket.-like  extension 
of  the  tank  provided  witli  auxiliary  lieating 
means.  Tlie  ring  mounted  in  the  drawing  opening 
is  movalile  vertically  so  a;s  to  cUise  or  open  the 
skimming  opening  in  the  floating  rings  and  to 
screen  a  given  zone  atiove  the  glass  level  from  the 
suri-ounding  heat  of  the  tank. — A.  S. 

Glass-chaw ittg  funiace.     F.   H.  Bolin,  Kane,  Pa., 

.\ssignor  to  Consolidated  JIaohine  Co.,  Bradford, 

Pa.     U.S.  Pat.   1.103.585,  Dec.  7,   1915.     Date 

of  appl..  .March  22,  1909, 

A   NfMBKR    of    refractory    piers    extend    upwards 

from  tlie  hottom  of  the  tank  and  are  spaced  apart 

transversely    across    it     near    the     drawing    end. 

Befractory  bridges  extend  from  the  piers  to  the 

wall   of   the    drawing   end    of   the   tank,    each    of 

which  is  pi-o\ided  with  a  drawing  opening.     The 

bottom  of  the  tank  is  provided  with  a  projection 

beneatl\     each     dra\ving    opening,     whereby     the 

class  in  the  tank  below  the  openings  is  cooled. 

— W.  C.  H. 

Mica  ;     Method    of   ami    tneans   for    trcatimj , 

P.  G.  Palmer  and  J.  J.  Robinson,  London. 
Eng.  Pat.  23,067,  Nov.  25,  191i. 
Sheets  of  mica  are  coated,  on  one  or  both  sides, 
with  a  material  or  composition,  such  as  any  suitable 
pottery  glaze  or  flux,  and  then  heated  to  a  tempera- 
ture siifticient  to  convert  the  glaze  into  a  hard, 
unscratchable  coating,  integral  with  the  mica 
sheet.— W,  C.  H. 

China-clay,  ochre,  and  similar  materials  ;   Separation 

of ,   W,  J.  Gee,  London.     Eng.  Pat.  2i, 077, 

Dec.  15,  1914, 
Water  containing  suspended  china-clay  or  other 
material  is  passed  through  two  centrifugal 
separators  in  succession.  The  first  runs  at 
relatively  low  speed  and  separates  the  coarser 
particles,  while  the  second  completes  the  separation 
of  the  finer  material. — W,  F,  F, 

Exhaustino  incandescence   lamps  or  similar  glass 
rece2)lacles.     Eng.  Pat.   lOSS.     See  IIb. 


IX.— BUILDING  MATERIALS. 

Portland  cement  ;   Test  of for  time  of  setiim;. 

T.   Hattori.     J.   Chem.   Ind.,  Tokvo,   1915.    18, 
1189—1225. 

A  METHOD  based  on  the  amount  of  heat  developed 
is  more  rational  than  the  use  of  the  Vicat  needle, 
and  yields  satisfactory  results,  more  especially 
with  quick-setting  cements.  I'niform  results  with 
the  Vicat  needle  may  be  obtained  by  selecting  as 
the  points  the  vertices  of  an  equilateral  triangle 
each  of  which  is  equidistant  horn  the  centre  and 
circumference  of  the  pat,  and  by  regarding  the 
"  initial  set  "  as  occurring  when  all  tliree  needles, 
on  being  lowered,  are  arrested  at  1  mni.  above  the 
level  of  the  base  of  the  pat,  and  the  "  final  set  "  as 
when  the  needles  are  arrested  at  Oo  mm.  under 
the  surface  (39-5  mm.  above  the  base).  The  time 
occupied  in  gauging  judged  to  be  correct 
should  be  defined.  The  "  test  shovdd  always 
be  made  at  the  atmospheric  temperature  of 
the  place  where  the  cement  is  to  be  used. 
It  is  also  suggested  that  a  portion  of  the 
sample  be  hermetically  sealed  in  a  glass  bottle, 
another  portion  aerated  for  a  week  or  ten  days, 
both  tested  relatively,  and  the  cement  rejected  if 
found  to  be  unduly  "aftected  by  aeration.  Tests 
made  with  the  Vicat  needle  on  mixtures  of  cement 


with  finely  powdered  sand  are  recommended  as 
being  of  greater  practical  value  than  those  made 
on  neat  cement. — W.  E.  F.  P. 


Cements  ;    Sand-strength    of  - 


H.    Burchartz. 


Mitt,  k,  Materialpruf,,  1915,  33,  113—126. 
The  usual  way  of  expressing  the  composition  of 
mixtures  of  cement  and  siind,  in  the  fonu  1  :  2, 
1  :  3,  1  :  1,  etc,  is  somewhat  misleading,  for  above 
the  ratio  1  :  3,  the  actual  decrease  in  the  amount 
of  binding  material  is  comparatively  irLsignificant. 
Experiments  were  made  with  two  Portland  cements, 
A,  and  B.,  and  two  iron-Portland  cements,  C.  and 
D..  A.  and  C.  being  of  slightly  higher  quality 
than  B.  and  D.,  judged  liy  the  results  of  normal 
tests.  Ten.sile  and  crushing  strengths  were 
determined  of  mixtures  of  cement  and  normal 
sand  in  the  ratios  1:2  up  to  1:7  (by  weight) 
after  7,  28,  and  180  days  under  water,  and  28 
and  ISO  days'  exposure  to  air.  The  strength  of 
cements  decreases  with  increasing  adilitions  of 
sand,  but  the  decrease  v'aries  with  the  character 
of  the  cement,  method  of  exposure,  and  strength 

.  and  age  of  the  test-pieces  ;  it  is  greater  in  the 
"  fat  "  than  in  the  "  lean  "  mixtures,  bvit  is  not 
so  marked  as  would  be  expected  from  the  decrease 
of  binding  material.  The  decrea.se  in  strength 
with  increased  sand-content  is  greater  with  the 
newer  than  with  tlie  older  test-pieces,  and  the 
decrease  of  tensile  strength  is  less  than  that  of 

I  the  criLshing  strength.  Hardening  in  air  in- 
stead of  under  water  does  not  affect  the  strength, 
and  there  is  hardly  any  difference  in  the  strengths 

,  of  Portland  and  slag  cement.  The  mixtures  for 
the  above  test-pieces  were  made  by  weight,  and 
hence  the  specifically  lighter  cements  W'ould  be 
favoured,  for  a  larger  volume  of  the  binding- 
material  would  be  introduced  than  in  the  case  of 
the  heavier  cements.  The  sand  addition  also 
affects  the  progress  of  the  hardening  process. 
When  the  test-pieces  are  left  under  water,  the 
tensile  and  crusiiing  strengths  in  all  cases 
increase   with  age,    and   increase   more   with   the 

i  "  lean  "  than  the  "  fat  "  mixtures.  Cements  with 
a  lower  normal  strength,  when  mixed  with  sand, 

1  develop  in  time  a  relatively  greater  strength  than 
cements  with  a  higher  normal  strength.  From  the 
tensile  strength  it  appears  that  the  hardening 
process  in  test-pieces  exposed  to  the  air  is  not  so 
complete  with  increasing  sand  dilution  as  in  the 
case  of  test-pieces  hardened  under  water.  With 
air-hardened  test-pieces  the  crushing  strength 
up  to  28  days  is  greater  than  with  water-hardened 
test-pieces. — W.  C.  H. 


P.i^TEXTS. 

Timber  ;     Method   of  impregnating  - 


Q.    B. 


Shiplev,   Pittsburgh,   Pa.     U.S.   Pat.    1,163,270, 
Dec,  7,  1915.     Date  of  appl.,  June  27,  1914. 

Wood  is  subjected  to  air  pressure  and  then,  without 
reUeving  the  pressure,  to  a  bath  of  a  preserving 
composition  under  pres.sure  higher  than  the  air 
pressure.  The  composition  is  withdrawn  and 
the  wood  subjected  to  a  partial  vacuum,  whereby 
part  of  the  water  and  composition  are  extracted, 
and  the  wood  is  then  subjected  to  a  waterproofing 
composition  under  pressure  and  a  portion  of  the 
latter  composition  is  withdrawn  under  a  partial 
vacuiun. — W.  C.  H. 


G.  B.  Shiplev, 
Pat.    1,163,271,   Dec.   7, 


Timber  ;  Method  of  fireproofing 

Pittsburgh,   Pa.      U.S, 

1915.  Date  of  appl.,  Apr.  5,  1915. 
Wood  is  subjected  to  treatment  in  a  bath  contain- 
ing cementitious  and  pulverised  silicious  material 
in  suspension,  \mder  a  pressure  higher  than  that  of 
the  atmosphere,  the  bath  being  agitated  during  the 
treatment   to   keep    the   materials   in   suspension. 

— W.  C.  H. 
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Cl.  X.— METALS;    METALLURGY,  IXCLIDING  ELECTROMETALLURGY.       [Jan.  31,  1910. 


AsphaU  cttneni ;    Manufacture  of from  natural 

tijiphaltg.    C.  N.  Forrt'st.  Hahwny.  N.J..  A.-si^uoi- 

to  Tlu'  Urtrlit-r  Asphalt  Paving  I'o..  I'hiladclpliia. 

Pa,     U.S.  I'lit.  l.H>:i.r>H;{.  Dec.  7.   ISU,"..     Date  of 

appl..  Aug.  20.  \\n-2  ;    ronowed  Feb.  2tt.  1915. 

Asphalt  oeinont   for  pavin^r  purposes  is  made  by 

i\eating     crude     sulphur-beariut:     asphalt     in     the 

pres^iu-e  of  a  sulpluir-absorbiiis;  oil.  whereby  loss 

of  sulphur  is  pn^vented,  and  a  proper  balance  of 

cohesion   and   adhesion   is   retainetl.    sufticient    oil 

lieinc   added   to   obtain   the   required   cousistenc\ . 

— \V.  C.  H.  ■ 

Slag;    Art  of  converting  molten into  a  highly 

porous  musti.  C  H.  Schol.  AUendorf.  Gerinan>-. 
U.S.  Pat.  l.UW.liOJ,  Dec.  7.  191  o.  Date  of  appl., 
Sept.  15.  1915. 
Thk  slag  is  granulated  by  passing  into  highly 
heatetl  water."  Tlie  molten  slag  passes  on  to  the 
inclined  top  of  a  receptacle,  arrang.'d  within  the 
reser\-oir  containing  the  water  and  about  on  a  level 
with  the  top  of  the  water.  The  water  in  the  recep- 
tacle is  thus  heated,  and  means  are  provided  for 
transferring  some  of  this  heated  water  to  a  point 
of  the  outer  reservoir,  distant  from  that  at  which 
the  slag  enters.—  W.  C.  H. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steels  used  fur  tirnnan  shills.  .1.  E.  Slead.  Cleve- 
lan.l  Inst,  of  Eug.  Engineer,  PJlii.  121,  4:?— 41. 
The  figures  given  in  the  table  below  show  the 
••omposition  of  fragments  of  Gernxan  shells  from 
various  localities  : — 


silver  having  well  developed  cube  and  tetrahedron 
faces,  respect ivi'lv,  bv  the  method  of  \V.  11.  and 
\V.  I..  Bragg  (Proc.  Koy.  Soc,  A..  88,  12S).  based  on 
the  determination  of  the  reflexion  angle  of  a 
homogeneous  beam  of  X-rays,  it  is  coniluded  that 
the  arrangement  of  the  atoms  in  silver  cryst-als 
is  that  of  the  simple,  face-centred  lattiie.  as  in  the 
case  of  copper  crvst-iils  (this  J.,  1914,  9l>()). 

— W.  E.  P.  P. 

Ferrous  o.i-irfc  and  carbon  ;    Reaction   bctuecn 

and  bctu-ecn  carbon  monoxide  and  iron.  V. 
Kalcke.  Deutsch.  Punsen-Gos..  Berlin.  Oct.  1915, 
Z.  augew.  them..  1915.  28.  Wirtschaftl.  Tl.,  024. 
(.See  also  this  .T..  UU:i.  31)5  :    1915.  554.) 

Fkoji  tiu'ther  investigations  of  the  equilibrium 
between  iron  and  carbon  monoxide  two  dirt'ereiit 
temperature-pressure  curves  «ere  obtained  corres- 
ponding to  different  experimental  conditions,  and 
possibly  due  to  the  formation  o£  two  dilTerent 
carbides.  A  third  ciuve.  not  far  removed  from 
the  others,  was  derived  from  a  study  of  the  reaction 
between  ferrous  oxide  and  grapliite.  but  it  is 
uncertain  whether  this  indicates  a  dilTerent  eqiii- 
liljrium.  as  the  final  conditions  were  approached 
from   one   side   only. — J.  II.  li. 

Gold  :    Reactions  of  colloidal .     R.  Zsigmondv. 

Deutsch.  Bunsen-Ges..  Berlin.  Oct.  1915.  ^.. 
angew.  Chem.,  1915.  28,  Wii'tschaftl.'  Tl.. 
023— ti24. 

I'l'RE  colloidal  solutions  of  gold  are  not  coagxdated 
when  shaken  witli  organic  solvents  such  as  ben-/.ene, 
toluene,  or  ether,  provided  the  latter  contain  no 
impurities.  Suspensions  of  microscopic  or  ultra - 
microscopic  gold  particles  large  enough  to  subside, 
are  coagulated,  howe\er,  and  the  gold  collects  at 


Where  found. 
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0-60 

0-70 
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0-93 
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0-794 
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0-655 
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0-98 
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Fragments  of  armour-piercing  shells  hatl  the 
following  compo.sition  : — C.  0-840^,,;  Mn.  0-381  ; 
Si,  0-401  ;  S,  0-033  ;  P,  0-032  ;  Ni.  3-100  ;  Cr. 
3-351  "o-  This  corresponds  to  the  steel  used  for 
the  purpose  in  other  countries.  It  is  concluded 
that  the  steel  used  for  German  high-explosive 
sheik  is  more  liable  to  break  up  by  shock  than  that 
used  in  this  country.  Some  of  the  steel  was  pro- 
bably made  liy  the  basic.  Bessemer  process,  ais 
judged  by  the  relatively  high  nitrogen  content  of 
one  of  the  toughest  and  best  fragments,  which  also 
contained  0-07%  of  sulphur  and  phosphorus.  If 
the  high-explosive  sheUs  with  between  0-07  and 
0-1%  "f  phosphorus  did  not  burst  in  the  gun,  it 
appears  that  great  freedom  from  that  element  has 
been  found  unnecessarv. 


Silver   crystals;     Slructure    of - 


L.    \'egard. 
I'hil.  Mag.,  191(i,  31,  83—87. 

As  the  result  of  examining  two  crystals  of  native 


the  surface  of  separation  of  the  liquids.  This 
occurs,  for  instance,  when  suspensions  of  gold 
particles  larger  than  0-2  n.  are  shaken  with  l)enzene. 
The  presence  of  impiu-ities  may  produce  a  similar 
result  in  the  case  of  true  gold  hydrosols.  For 
example,  extremeh-  minute  traces  of  protein 
matters  cause  coagulation  of  piu-e.  feel)ly  acid, 
red  hydrosols,  the  coloiu-  rapidly  changing  to  l)lue. 
and  then  the  gold  can  be  readily  shaken  out  by 
organic  solvents.  On  neutral  or  feebly  alkaline 
gold  hydrosols.  proteins  have  no  coagulating 
influence  but  appear  to  act  as  protective  colloids. 

—J.  H.  L. 

Pyrile  smcHini/  ul  Mount  Li/ell,  Tasmania.  R.  C. 
Sticht.  Proc.  Austral.  Inst.  ilin.  Eng.,  1915, 
19,  75—125. 

Pyrite  smelting  has  been  carried  out  at  Mt.  Lyell 
since  1890  without  interruption.  The  hot  blast 
has  long  ago  been  discarded  owing  to  its  high  cost. 
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and  replaced  by  a  greater  volunie  of  blast-  (1000 
cub.  ft.  IH'V  mill,  pi'i-  ft.  of  hearth  lentjtli)   at   hi«h 
pre.ssure    (72 — !•(>   oz.    per    sq.    in.),    with     shghtly 
iucreased    addition    of  coke.      This    increa.^e     wa.s 
also  rendered   necessary   by  a  slight   alteration  of 
the   ore   as   greater   depth   was   reached,    the    iron 
falling  from  4.")  to   12";,,.  and  zinc  and  lead  rising 
to    1   and   07",,  ri'spectively.      The   height   of   ore 
column    in   tlir    fiiiua<e   has   been   increased   from 
10    to    IS    ft.     'I'he    composition    of    the    charge, 
which  may  lie  altered  several  times  a  day  with  the 
object  of  obtaining  a  uniform  grade  of  converter 
matte   (15 — 50 "o     Cu),    is     usually     between     the 
following    extremes  :     Mt.    Lyell    pyrites,    2240  ; 
North    Mt.    Lyell    ore    (silicious,    with    0"o    t'u), 
1000 — 1700;      limestone,     250;      converter     slag, 
r,o — 550  ;     and  coke,    100 — 250   11).      If  the  matte 
grade  falls,  more   silicious  ore  is  added  :  this  does 
not  raise  the  acidity  of  the  slag,  the  composition  of 
whicli  remains  constant  for  the  same  set  of  con- 
ditions  (temperat\ire  of  focus,   volume   of   blast)  ; 
but   the    quantity    of    slag    is    thereby    hicreased, 
the  excess  sUica  scorifying  more  iron  which  would 
otherwise    increase    the    amount,    and    lower    the 
grade,  of  tlie  matte.     The  charge  is  fed  into  the 
furnace    in    the    largest-sized    pieces    which    it    is 
posisible  to  handle,  as  all  the  materials  used  break 
up  under  the  influence  of  lieat  ;    hence  the  fm'nace 
acts  as  its  own  crusher.      Fines  are  objectionable, 
because   it   is   necessary   that    the    charge   should 
form  a  honey-combed  "column  of  granular  quartz 
through   which   the   molten   sulphide   trickles   and 
becomes  scorified   liy   the   simultaneous   action   of 
blast  and   sUica.     About   60  °o   ot   the   .sulplmr   in 
the  ore  distils  as  such  ;    2%  goes  into  the  matte, 
the  remainder  serving  as  fuel  together  with  95% 
of    the    iron.     Careful    feeding    and    a    constant, 
sufficient  blast  supply  are  essential  for  smooth  run- 
ning; continuous  runs  of  0  months  can  be  achie\'ed, 
the  longest  having  lasted  more  than  a  year.     The 
slag  is  granulated  and  washed  away  by  the  jacket 
water;     a    tvpical    sample    assaved    SiO.,    38-7, 
FeO  44-7,  Cab  30.  AUO^  70.  Ba'O  20.  ZnO  0-7, 
and  CM  0-4°„.     The  usual  ratio  of  concentration 
is  18  :  1.     The  amount  of  flue-dust  formed  is  small 
owing  to  the  coarseness  of  the  materials. — W.R.S. 


Wolframite  in  Bwnna.  Times  Eng.  Suppl..  Dec.  31, 
1915. 

OXE  of  the  principal  sources  of  the  world's  supply 
of  wolframite  is  the  tlLstrict  of  Tavoy,  in  Burma, 
which  exports  some  1000  tons  out  of  the  8000  tons 
of  the  total  annual  production.  Before  the  war 
almost  the  whole  of  the  Burmese  output  was 
i  taken,  either  directly  or  indirectly,  by  txermany. 
The  new  Lieutenant-iGrovernor  of  Burma,  on  taking 
over  charge  of  the  province  at  the  end  of  October, 
found  that  the  process  of  extraction  was  much 
slower  and  the  output  much  smaller  than  need  be 
the  case,  and  that  thLs  arose  from  the  business 
being  in  the  hands  of  small  concessionaires,  without 
the  capital  for  development.  He  has  cancelled 
some  of  the  smaller  concessions  on  equitable 
terms  in  the  pubUc  interest,  and  has  announced 
that  the  cost  of  such  expropriation  will  be  borne 
from  the  provincial  revenue.  The  output  is  being 
rapidly  augmented,  and  under  the  Defence  of 
India  Act  ndes  for  the  conduct  of  the  industry 
have  been  prouudgated.  It  is  provided  that  the 
collectors  in  the  Tavoy  and  ilergui  districts  may 
order  the  departm-e  of  any  person  whose  presence 
in  the  district  is  detrimental  to  the  industry. 
Before  the  war  manv  German  agents  resided  in 
the  muiing  areas.  Germany  then  controlled  fullv 
80 «i  of  the  world's  output,  and  bought  the  whole 
of  the  Tavoy  tonnage  of  concentrates  at  the 
lowest  prices  by  installing  buvers  on  the  spot. 
(See  also  this  J.,  1915,  428.) 


Stannite  ore  at  Zeehan,  Tasmania  ;    Treatment  of 

.    J.  H.  Levings.    Proc.  Austral.  Inst.  Min. 

Eng.,  1915,  19,  183—188. 
TiiUKK  localities  are  at  present  known  where 
stannite  occurs  in  sullicicnt  quantity  to  be  treated  : 
the  Conrad  and  Tolwong  mines  (N.S.W.),  and  the 
Odiiah  Mine,  Tas.  Hoverberatory  furnaces  were 
first  used,  the  Coni'ad  mine  applying  iron  pre- 
cipitation of  the  tin,  the  others  carbon  reduction. 
At  the  Oonah  plant,  pyritic  smelting  with 
addition  of  4  %  of  coke  was  next  tried  :  50  "o  of  the 
tin  was  volatilised,  the  bulk  of  the  remainder  going 
into  the  slag;  the  recovery  of  silver  and  copper 
was  fairly  good.  Blast -roasting  down  to  8 — 9% 
of  sulphur,  followed  by  coke  smelting  in  the  blast- 
furnace, gave  a  20",,  copper  matte  and  a  white 
copper-tin  alloy  containing  Cu  42,  .Sn  40 °^,,  and 
Ag  000  oz.  per  ton  ;  a  satisfai'tory  jirice  could  not 
be  obtained  for  the  alloy.  The  author  proposes 
the  following  treatment'  for  stannite  ores:  (1) 
Preliminary  roasting  followed  by  blast-roasting. 
(2)  Smelting  of  the  roasted  product  under  reducing 
conditions,  giving  tin-copper  alloy  and  sufficient 
30  "u  matte  for  the  next  operation.  (3)  Con- 
verting the  mixed  alloy  and  matte  to  produce 
silver-copper  bullion  and  volatilised  tin  oxide, 
which  is  condensed.  (4)  Reduction  of  the  tin 
oxide.— ^^^  R.  S. 

Calcium  ;   Metallic and  its  use  in  gas  analysis. 


Sieverts.     Deutsch.    Bunsen-Ges.,    Berlin,    Oct. 

1015.   Chem.-Zeit.     ""      " '  -  " 

Cl 


1015.   ciiem.-Zeit.,    1915,  39,  804,'and  Z.  angew. 
?hem..  1915,  28,  Wirtschaftl.  Tl.,  019—020. 

Whilst  some  specimens  of  commercial  calcium 
combine  vnth  nitrogen  only  above  800°  C,  the 
majority  exhibit  a  second  zone  of  activity  between 
300°  and  000°,  with  its  optimum  about  440°  C, 
at  which  temperature  pieces  of  the  metal  weighing 
2 — 4  grms.  can  be  quantitatively  converted  into 
nitride  withovit  any  difficulty.  The  author  dis- 
tinguishes these  two  kinds  of  commercial 
calcium  as  "  inactive  "  and  "  active."  The  former 
can  be  transformed  into  the  latter  by  melting  and 
ccioling  slowly  so  as  to  produce  a  relatively  coarse 
grained  crystalline  structure  ;  it  then  absorbs 
nitrogen  even  below  300°  and  above  650°  C.  The 
reverse  change  is  effected  by  chilling  melted  calcium 
from  840°  C.  Mechanical  powdering  of  the  metal 
does  not  increase  its  reactivity  but  may  render 
it  "inactive."  The  absorption  of  hydrogen  by 
commercial  calcium  also  depends  on  the  crystalline 
structure  of  the  metal,  though  the  author  found 
no  samples  quite  indifferent  towai-ds  hydrogen 
at  all  temperatures  below  800°  C.  Samples 
which  absorbed  nitrogen  between  300°  and 
[  000  absorbed  hydrogen  only  between  150°  and 
300°,  and  above  600°  C,  whilst  others  of  coarse- 
I  grained  crystalline  structure  reacted  at  the 
!  ordinary  temperature.  A  superficial  layer  of 
hyilride  (op  nitride)  on  the  metal  facilitates 
further  absorption  of  hyilrogen  (or  nitrogen). 
Above  the  melting  point  of  calcium  (810°  C.)  the 
rate  of  absorption  of  cither  gas  increases  very 
rapidly  with  rise  of  temperature.  Calcium  nitride 
absorbs  hydrogen  and  forms  the  compounds, 
CajN.,!!,  and  CasN-jHi,  of  wliich  only  the  second 
undergoes  appreciable  dissociation  below  600°  C. 
The  nitride  also  absorbs  carbon  monoxide,  carbon 
dioxide,  and  methane,  with  liberation  of  carbon. 
"  Active  "  commercial  calcium  can  be  applied 
to  the  determination  of  inert  (rare)  gases  in  gas 
mixtures,  at  temperatm-es  easily  attained  with  a 
Bunsen  flame,  and  the  author  has  devised  an 
apparatus  for  this  purpose.  It  consists  of  a 
manometer  open  to  the  atmosphere,  with,  narrow 
glass  tubes,  and  an  easily  replaceable  absorption 
tube  of  50 — 75  c.c.  capacity  connected  by  an  air- 
tight joint  covered  with  sealing-wax._  The  calcium 
is  used  in  pieces  weighing  3 — 5  grms.  The 
apparatus  is  first  evacuated  as  far  as  possible  by 
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means  of  n  water  pump  and  t)ion  complptply 
by  hoatinc  the  oaliiuni.  It  is  tillcil  witli  tlit'  gas 
to  t>o  aiialystnL  aiul  tlio  ililTevi'iuo  in  prt>s.sui<' 
l>ofoiv  and  after  alisitrpt  ion  is  moasureil  at  i-onstant 
volume  ami  temperatui-e.  determinations  of  tlu- 
inert  gases  in  air,  oxygen,  nitrogen,  or  erude  argon 
i-an  be  eompleted  in  1 J  hour.  For  gasrs  t-on- 
taining  rarlH^n  monoxide,  carbon  dioxide,  or 
methane,  ealeium  is  used  togetlier  witli  eali  iinii 
nitride.  For  more  exact  analyses,  such  as  the 
determinatii>n  of  inert  gases  in  minerals,  a  more 
elaborate   apparatus   has   been   devised. — J.  H.  L. 

Tratisilioit  lemperahires  of  tin,  zinc,  bismuth, 
cadtiiium.  copper,  si7rcr,  lead,  and  anlinioni/  deter 
mined  by  an  eleetricalln  heated  pre.ssure  apjiaralus. 
E.  Janecke.  Z.  phvsik.  C'heni.,  191."..  90,  Slo — 
•3S9.  J.  them.  .Soc,  iyi.">,  108,  ii.,  SL'l.  (Com- 
pare page  112.) 

FitoM  pressure-temperature  curves  the  autlior 
has  been  able  to  confirm  the  existence  of  allotropic 
forms  of  the  metals  tin.  lead,  bismuth,  cadmium, 
copper,  lead,  and  antimony,  as  found  by  Cohen 
and  his  collaborators  (compare  Holt,  this  J., 
1915,  tift3),  and  in  most  cases  the  transition 
temperatures  now  found  agi-ee  witli  the  values 
of  Cohen,  although  some  slight  dilTerences  occur. 
In  the  case  of  silver,  for  wliich  no  allotrope  has 
hitherto  been  ivcognised.  the  author  shows  that  a 
transition  occurs  at  from  11S~ — 122^  C.  This 
result  is  confirmed  liy  the  results  of  Ilevesy  and 
^Vol^f  for  the  thermal  E.^LF.  of  a  silver-nickel 
couple  (Phy.sik.  Zeits.,  1910,  11,  -173). 

JJetala  in  non-aqueous  solutions  ;    lielatire  affinity 

of  .  and  their  reactivity  in  insulatiny  media. 

Part  I.     J.  C.  Ghosh.     J.   Phvs.   Chem.,   1915, 
19,  720—733. 

.Solutions  of  pure,  anhydrous  ferrfc  cldoride, 
mercuric  chloride,  mercuric  cyanide,  cadmium 
iodide,  and  lead  oleate  in  pure  benzene,  toluene, 
aniline,  nitrobenzene,  chloroform,  ethyl  acetate, 
amyl  acetate,  and  amyl  alcohol  were  "allowed  to 
remain  in  contact  with  pure  magnesium,  zinc, 
ii-on,  lead,  tin,  copper,  and  mercury  in  hermetically 
sealed  tubes  at  atmospheric  temperatm-e  for 
periods  varying  from  25  to  39  days,  after  which 
the  sohitiou  and  metal  were  examined  in  each 
case.  Tlie  specific  electrical  resistances  of  the 
original  solutions  were  generally  less  than  those 
of  the  con-esponding  solvents  and  vaiied  from 
about  1  olmi  to  upwards  of  7500  million  oluns. 
The  following  table,  in  wliich  metals  are 
arranged     in     electrochemical     series,     shows     in 


,  1  FK-I.  in  8 
Metal,     aolrentj. 

Cdl,  in  5 
solrentis. 

Lead 
oleat«  in 
7  solvents. 

HgCI,  in 
8  solvents. 

Hg(CN), 

in  5 
solvente. 

M«               8 
Zn                8 
Fe                — 
Pb                 8 
Sn                 A 
tu       1           2 
Hg      1          0 

1 
6,7                   8 
0                     7                     8 

3  4                     3 

4  17                     8 
-          ,            0 

1 

0 

S 

5 

each  case  the  number  of  solvents  in  which  the 
metal  of  the  salt  was  displaced  by  the  metal 
immersed  in  the  .solution.  It  is  concluded  that 
the  displacement  series  is  not  a  characteristic 
of  the  metal  but  is  dependent  on  the  mutual 
relationship  of  the  metals,  the  acid  radicles,  and 
the  solvent  present  in  any  given  combination  ; 
that  the  velocity  of  reaction  in  a  solution  having 
a  specific  resistance  of  over  500  million  ohms, 
although  very  low,  is  never  zero  ;  and  that  the 
change  in  velocity  in  pa,ssing  from  one  solvent  to 
another  is  not  comparable  with  the  change  in 
electrical  resistance, — \V.  E.  F.  I'. 


Platinum  ;  Census  of  stocks  of . 

Tin;  Ministry  of  Munitions  has  addi'es.sed  a  circular 
to  dealers  in  platinum,  requiring  them  immediately 
to  make  a  return  to  the  Director  of  MatiM'ials  of 
the  Ministry  of  Munitions,  Arnianient  Buildings. 
Wliitchall  Place,  London.  S.W.,  of  the  whole  of 
the  stock  of  platinum,  ores,  residues,  or  bars,  con- 
taining the  same,  now  on  their  premises  or  un<lcr 
their  control.  .\ny  pei-son  buying,  selling,  or 
ilealing  in  plalimun,  or  goods  manuffictured  wholly 
or  partly  of  ])latimun.  olTering.  or  inviting  an  olTer, 
or  proposing  to  buy,  sell,  or  deal  in  it  or  thcni,  or 
entering  into  negotiations  for  the  sale  or  purchase 
of  or  other  dealing  in  it  or  them  \\  ithout  a  jiermit. 
is  liable  to  the  penalties  pnnided  for  olTences 
against  the  Defence  of  the  Kealni  Hcgulations. 


Chromium  ;    Supplies  of  - 


.     Ch.  of  Comm.  J., 
Jan.",  1910. 

PuACTicvLLY  the  oiilv  commercial  source  of 
chromium  is  chromite.  or  chromic  iron  ore, 
Hhotlesia  and  Xew  Cahnlonia  are  close  competitors 
for  the  first  po=:ition  amongst  the  producing 
co\intries.  Prior  to  the  year  1911  New  Caledonia 
wa.s  the  largest  producer.  In  1910  Rhodasia's 
output  was  almost  pqiial  to  that  of  New  Caledonia, 
and  in  1911  and  1912  well  ahead.  In  1913  the 
output  of  New  Caledonia  was  largely  increased  and 
again  equalled  that  of  Rhodesia.  Russia.  Greece, 
and  India  are  the  other  principal  sources  of  supply. 
lihodvsia. — The  following  table  shows  the 
exjiorts  of  chromite  from  Southern  Rhodesia  in 
1913  and  1914,  with  the  principal  countries  of 
destination  : — 


1913. 


1914. 


To  Tons. 

I'nited  States   27,440 

France    :    1.3,830 

Xorway 

iiermany    

Hiilland 

lielKiiim     

Inited  Kingdom  . . . 


I 


Total 


9,310 
5,409 
3,829 
3,081 


62,899 


£ 
61,250 
31,020 

20,782 

12,603 

8,749 

7,030 


141,494 


Tons. 

24,855 
7,918 
7,392 
4.009 
2,514 
2,085 
2,323 


51,096 


55,481 
17,787 
16,500 
8,950 
5,725 
4,778 
6,310 


114,531 


The  exports  of  chromite  from  Southern 
Rhodesia  during  the  nine  mouths  ended  September 
30th,  1915,  were  38,490  tons,  value  £85,956,  as 
compared  with  41,128  tons,  value  £92,281,  in  the 
corresponding  period  of  1914.  The  ore  is  mined 
at  Selukwe  and  transported  liy  rail  across  Portu- 
guese East  Africa  to  Beira  for  shipment.  Deposits 
of  chromite  occur  in  other  parts  of  Rhodesia, 
at  Victoria,  Makwiro.  and  Lomagundi.  The  per- 
centage of  chromic  oxide  in  the  ore  varies.  At 
Makwiro  it  is  low  and  at  Selukwe  high.  Chromite 
has  been  mined  continuously  in  Rhodesia,  and 
with  a  progressive  output,  since  1905. 

Xew  Caledonia. — The  output  of  chromite  in 
1913  was  62,352  tons,  as  com^iared  with  41,325 
tons  in  1912.  It  was  reported  in  1913  that 
the  company  which  controls  the  deposits  of  New 
('aledonia  intended  to  construct  hydro-electric 
works  for  manufacturing  ferro-chrome  and  ferro- 
nickel. 

Russia. — The  output  of  chromite  in  Russia  in 
1912  was  20,934  tons. 

Turkey  in  Asia. — Large  deposits  of  chromite 
have  been  worked  in  the  vicinity  of  Mersina  on 
the  coast  of  Turkey  in  Asia  about  100  miles  north- 
east of  Cyprus.  The  ore  is  said  to  contain  51  to 
53  "„  of  chromic  oxide,  and  it  has  been  exported  in 
large  quantities  to  France  and  Germany.  The 
or-currence  of  chromite  has  been  reported  at 
other  places  in  Asiatic  Turkey,  notably  in  the 
neighbourhood  of  Broussa.  In  1909  the  output 
was  11,304  tons,  value  £31,000  ;  statistics  for  lUlO 
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and  1911  arc  not  availablp.  bxit  in  1912  the  pro- 
iluction  is  rerorded  as  only  14.")  tons.  No  statistics 
of  the  production  since  1012  are  availaViIe,  Ind 
(lurincc  the  fiscal  year  ended  June  30th,  1914, 
14.830  tons  were  exported  from  Tiu-key  in  ^Vsia  to 
the  United  States. 

Cireecc^The  cliromit*  ot  Greece  occurs  mainly 
in  the  eastern  pro\-inces  and  in  the  island 
of  Skyros.  Grecian  ore  is  specially  suitable  a.s  a 
refractory  material  for  liniiii;  furnaces.  The 
hicher  sjrades  of  ore  are  mined  in  Larissa,  the 
eastern  portion  ot  Thessaly.  and  contain  3  to  5  "o 
of  silica  and  3S  to  42  "o  of  cluomic  oxide.  The  low- 
grades  occur  further  .-outh.  in  the  coimtry  between 
Lake  Copias  and  the  channel  of  Talanta,  which 
affords  convenient  water  transport.  tlrecian 
"  chromiferous  iron  ore  "  ranges  in  composition  from 
4(i  to  52  "o  of  iron.  0  to  14  "^  of  alumina.  5  to  11  % 
of  silica,  2  to  3  "„  of  chrom^ium,  with  smaller  pro- 
portions of  luckei.  colialt.  and  sulpluu-,  and  traces 
of  phosphorus  and  titanium.  The  ore  is  easily 
mined  and  can  be  conveniently  shipped  at  5s.  or  6s. 
A  ton. 

Bosnia-Uer-egoi'ina. — There  are  chromium  mines 
at  D<xbostica  in  Bosnia-Herzegovina.  The  output 
in  1911  was  250  metric  tons  of  chromite.  valued 
at  £739,  and  in  1912,  200  metric  tons,  value  £542. 

Japan. — There  is  a  small  production  of  cliromite 
in  Japan,  the  output  in  1911  being  1524  metric 
tons,  value  £2107,  and  in  1912,  1017  metric  tons, 
value  £2144. 

Nortray. — It  was  reported  early  in  1915  that  a 
company  was  starting  trial  work  on  chromite 
deposits  situated  in  the  province  of  Nordland  in 
Norway. 

United  States. — The  production  of  chromite 
in  the  United  States  was  only  255  tons  in  1913 
and  591  tons  in  1914.  almost  entirely  in  California, 
but  it  the  increased  demand  continues  other 
deposits  are  likely  to  be  opened.  The  large 
supplies  of  foreign  ore  permit  its  delivery  in 
American  ports  at  low  rates.  It  is  sold  on  the  basis 
ot  50  °o  content  of  chromic  oxide,  and  a  fair  price 
prior  to  1914  for  cargo  purchases  was  from  §14.50 
to  $15.50  a  ton.  C'liromic  oxide  in  excess  ot  50% 
is  sold  at  the  rate  of  50  to  60  cents  per  additional 
unit. 

The  following  are  other  occurrences  of  chromium 
ores  in  the  countries  of  the  British  Empire  : — • 

Transvaal,  South  Africa. — Numerous  and  exten- 
sive chromite  deposits  occur  in  tiie  country  known 
as  Sekukuniland,  situated  to  the  north-west  of 
Lydenburg.  in  the  Transvaal.  South  Africa. 
Chromite  occius  on  the  farms  Twifelaar,  ^looihoek, 
Hendriksplaats.  and  others.  Analysis  of  the  ore 
from  an  outcrop  at  ilooihoek  showed  51-29  "o  of 
chromic  oxide.  Other-  occurrences  in  the  Eastern 
and  Central  Transvaal  have  rarelv  shown  more 
than  40  °o. 

India. — Chromite  is  known  to  occur  in  the 
"  Chalk  Hills,"  near  Salem,  in  the  Andamans.  in 
Baluchistan,  ia  Mysore,  and  in  Singhbhum. 
Attempts  were  made  many  years  ago  to  work  the 
deposits  near  Salem,  but  were  not  persisted  in. 
No  attempt  has  been  made  to  work  this  mineral 
in  'the  Andamans.  Work  was  begun  on  the 
Baluchistan  deposits  in  1903,  the  output  for  the 
first  year  ot  work  being  returned  as  2S4  tons. 
During  the  five  years  1909  to  1913  the  average 
annual  output  of  the  two  producing  districts  in 
Baluchistan,  viz.,  Quetta-Pishin  and  Zhob,  has 
been  3234  tons.  The  chromite  is  exported  from 
Karachi,  and  Ls  ot  high  grade.  In  Mysore  State 
chromite  has  been  found  in  the  districts  ot  ]Mysore, 
Hassan,  and  Shimoga.  It  has  been  worked  in  the 
first  two  districts  only,  the  production  for  1907, 
the  first  year  ot  work,  "being  11.029  tons.  As  only 
201  tons  ot  this  total  was  exported  from  Mormugao. 
the  port  ot  shipment  for  most  ot  the  minerals  of 
Mysore,  large  stocks  have  accumxilated,  and  the 


production  tell  to  nothing  during  the  years  1910—12, 
tliirre  lieing  a  slight  revival  in  1913,  indicated  by  au 
output  of  1414  tons,  of  an  estimated  value  of  £821 
In  .Simrhlihum.  Bihar,  ami  Orlssa,  chromite  has 
been  found  noar  the  .Suru  I'iiss  on  the  road  from 
Chaibasa  to  .Sonua.  Bengal-Nagpur  railway.  A 
sample  taken  from  a  total  of  about  10  tons  ot  ore 
extracted  from  twelve  prospecting  pits  showed 
5005 °,j  of  chromic  oxide,  and  a  jiickcd  specimen 
5319"o-  Prospecting  operations  on  tliLs  and  two 
other  occurrences  in  the  immediate  vicinity  did 
not  at  the  time  disclose  an\  large  liodies  of  ore, 
but  only  irregular  veins.  In  T913  there  was  an 
output  from  Singhldiuni  of  848  tons,  valued  at 
£452,  raised  in  the  .Saitlia  block  of  the  Kolhan 
Government  estate.  The  value  of  the  total  output 
ot  chromite  in  India  in  1913  is  given  as  £2435,  and 
in  1914  as  £2611. 

Newfoundland.  Several  large  deposits  ot  chrom- 
ite are  known  in  Newfoundland.  They  are  chiefly 
situated  at  a  distance  from  the  seaboard  and  as 
yet  oidy  one  attempt  to  mine  the  ore  has  been 
inade.  near  Port  au  Port  Ba>-.  on  the  west  coast. 
Between  the  years  1895  and  1899  a  large  quantity 
of  high  grade  ore  was  raised  and  sliipped. 
Since  then  the  indxistry  has  not  been  prosecuted, 
but  several  new  and  extensive  deposits  have  been 
discovered  inland,  from  the  same  bay,  and  again 
on  the  headwaters  of  the  Bay  d'Est  and  Gander 
Bivers. 

Canada. — Xo  production  of  chronute  was 
reported  in  Canada  dm-ing  1912  and  1913,  but  in 
1914  a  production  ot  136  short  tons,  valued  at 
81210,  an  average  of  §8.90  a  ton,  was  reported 
from  the  Province  ot  Quebec.  Cliromito  is  found 
in  the  eastern  townships  ot  the  Province  of  Quebec, 
in  the  neighbourhood  ot  Colerainc,  Thetford  Mines, 
and  Blacic  Lake,  but  only  a  comparatively  small 
portion  ot  the  cliromite-bearing  area  has  been 
actively  explored.  In  the  Tidameen  district  of 
British  Columbia  grains  and  masses  of  chromite 
have  recently  been  found,  and  several  claims 
have  been  taken  vip. 

Queensland. — A  small  quantity  of  chromite 
was  produced  from  the  p;igalla  Sline.  Cawarral, 
in  1913  and  svipplied  to  the  Mount  Morgan  Com- 
pany. The  output  was  177  toixs,  value  £177.  No 
production  is  recorded  for  1914. 

Victoria. — Chromite  has  been  observed  in 
Victoria  in  the  Serpentine  area,  Wellington  river, 
Gippsland.  a  quarter  of  a  mile  east  of  the  junction 
of  Thiele's  Creek  «ith  Dolodrook  Creek. 

Xew  South  Wales. — At  a  mine  in  the  Barraba 
Division,  work  was  carried  on  tor  six  months 
during  1914  and  649  tons  was  raised,  valued  at 
£649.  The  mine  is  practically  worked  out,  and  it 
is  doubttid  it  any  further  supplies  wiU  be  obtained. 


Vanadium  ;  Occurrence  of  - 


Ch.  ot  Comm.  J., 


Dec.   1915. 


The  recent  gro^vth  of  the  vanadium  industry  is 
indicated  by  the  fact  that  in  1906  the  total  value 
of  vanadium  allov  produced  did  not  exceed 
£10.000,  and  that  "the  production  in  1911  was 
valued  at  £300,000.  Vanadium  Is  one  of  the 
most  widely  disseminated  ot  the  elements,  although 
conmierciailv  available  deposits  are  comparatively 
rare.  It  is  "found  in  most  ot  the  rocks,  in  clays 
and  s}iales.  and  in  the  ashes  of  plants.  In  addition 
to  Mexico,  where  it  was  first  discovered,  vanadium  has 
been  found  in  several  parts  ot  the  United  .States,  vn. 
Peru,  Sweden.  AustraUa,  .Spain.  England,  Turke- 
stan, Chile,  and  Argentina.  The  chief  ores  from 
which  vanadium  is  or  may  be  derived  are  patronite, 
carnotite,  roscoelit*.  vanadinite,  and  asphaltite. 
Coal  is  also  a  source  of  vanadium. 

Peru. — The  principal  conmiercial  source  ot 
supplv  ot  vanadium  at  present  is  in  I'eru,  where 
the  chief  deposits  known  and  worked  are  at  Minas 
Ragra,  about  30  miles  to  the  north-west  of  the 
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Oerro  <lo  P.isoo  i-oppor  niinos.  In  the  ooal  deposits 
at  Miiias  Itaiira,  which  have  l)ooii  fiviiueiitly 
workeii  aiut  a^aiii  ahamioniHl  ow  ins;  to  the  poor 
<iuahtv  of  the  fviel.  vanailiuiii  ociiii's  in  the  loriii 
of  a  black  iiiiiu'i-al.  wliieh  has  the  appearame  of  a 
slaty  coal,  is  vei-y  hard,  and  contains  SO"^  or  njoie 
of  free  sulphur.  i4",>  of  siHca.  4  "^  of  iron  .sulphide, 
about  li'\,  each  of  nickel  and  inolyhdenuni 
sulphides,  and  ahout  40",,  i^'  vanadium  sulphide. 
-Vfter  burning  out  the  fi^ee  sulphur  the  ore  contains 
about  52  "\,  of  vanadium  oxide.  This  svdphide  of 
vanadium  is  called  patronite  and  appears  in  the 
form  of  a  compact  mass  aboxit  ti  ft.  0  in.  thick.  It 
is  believe<l  to  be  scattered  over  a  lai-ge  extent  of 
country  arounil  Minas  Ragra.  The  eai-th  stir- 
rounding  the  patronite  veins  is  hiirlilv  impregnated 
with  vanadium  solutions,  and  in  small  catch  basins 
this  impregnated  eartli  is  being  qviite  extensively 
worked.  There  are  niunei-ous  a.sphaltite  deposits 
in  Peru,  among  the  best  known  being  those  of 
Vauh.  The  a-sh  from  the  bm-nt  asplmltite  yields 
-5  to  40  "u  of  vanadium  oxide.  Other  mines  are 
looatod  at  Matucan  and  ('as;ipalea.  on  the  Ontral 
Kailroad  of  Peru  near  (^allao.  at  Hu.iri.  and  at 
Huancayo.  The  production  of  vanadium  ore  in 
Peru  in  1912  was  'MiS  metric  tons,  valui-d  at 
fl.50.000.  as  compared  with  2251  tons,  value 
£215,000  in   1011, 

United  Stfitcs. — A'anadium  has  been  disco\ered 
in  the  south-western  portion  of  .Sierra  Comity.  Xew 
Mexico,  and  also  on  the  properties  of  the  South- 
\\'estern  Lead  and  Coal  Co.,  on  the  eastern  slope 
of  the  Sierra  de  los  Caballos,  .i<ross  the  Rio  drande. 
The  latter  deposits  are  worked  by  the  \'anadiuiu 
Klines  Co.  A  concentrate  assaying  about  .Sl)"i,  \' 
and  oO^oPb  is  obtained  and  transported  by  nnile 
teants  to  Cutter,  where  there  is  a  large  oxide  plant 
on  the  .Santa  Fe  railway.  The  pi-oduct  from  this 
plant  is  shipped  to  Rankin.  Pennsylvania,  where 
it  is  made  into  ferro-vanadiimi.  Deposits  of 
camotite  in  the  Paradox  Valley,  Colorado,  cover 
an  area  over  5(i  miles  in  length.  Carnotite  deposits 
are  also  found  in  tirande  and  Emery  counties, 
Utah,  and  in  Routt  and  Rio  Blanco  counties. 
Coloi-ado.  In  the  mineral  statistics  for  the  Unit<»d 
.States,  the  production  of  uranium  and  vanadiimi 
minerals  together  in  1011  was  v.alued  at  tii2,7;{l. 
Roscoelite  occtu-s  in  the  Lower  .San  .Migiinl  niiniug 
liistrict,  Colorado.  The  deposits  are  persistent. 
thick,  and  easily  worked.  The  ore  averages  about 
:i%  vanadium  oxide  and  is  milled  close  to  the 
mines.  A'anadinite  has  been  found  in  mines  near 
Tucson,  .\rizona.  Asphaltite,  or  vanadiferous  coal, 
is  found  at  I'age,  Oklahoma,  and  at  i'alaside. 
Xcvada.  Ash  from  the  Rockvale,  Colorado,  coal 
iias  given  27  °„  of  vanadium  oxide. 

During  1912  American  industries  produced 
about  100.000  tons  of  vanadium-steel,  containing 
7  lb.  of  \anadium  per  .short  ton  of  steel.  The 
greater  part  of  the  ore  was  imported  from  Peru 
and  the  balance  from  soin-ces  in  the  United  States, 
chiefly  from  Colorado  and  Utah  workings.  It  is 
thought  that  the  gradual  opening  of  the  vanadium 
deposits  found  in  the  Jura.ssic  and  Tria-ssie  forma- 
tions situated  within  the  boundaries  of  the  United 
States  will  provide  an  aliundant  .source  of  vanadium. 

Argentina. — At  .San  Rafael  in  the  proxince  of 
.Mendoza,  a  lignite,  called  rafaelite,  is  foun<l  which 
yields  on  combustion  0-ti;<"„  of  a.sli  containing 
over  21  "o  of  vanadium.  l''orty  metric  tons  of 
vanadium,  value  not  staled,  were  produced  in 
Argentina  in  1012,  as  compared  with  11  tons  in 
1911. 

Chile. — One  of  the  Chile  silver  mines  contains  a 
valuable  deposit,  known  as  chileite.  a  brownish 
mineral  containing  7-5  "^.i  of  vanadi\un.  At 
Talcuna,  Co(|iiimbo.  vanadium  occurs  in  the  form 
of  a  yellow  earth  between  \  eins  of  copper  ore,  and 
to  the  north-west  of  Cordova,  in  the  department  of 
i  'niz  del  Eje,  it  is  met  with  in  veins  containing  more 
than  5-5  "o  of  the  metal. 


Ocrmnn  Sioiiih-WesI  Africa. — At  Tsumeb-West), 
in  the  Otavi  district  of  German  South-West  Airica, 
a  dejiosit  of  mottramite  (a  vanadate  of  copper) 
occurs,  and  the  diuosit  has  been  worked  to  some 
extent  as  a  vanadium  ore.  Mottramite  is  also 
foimd  and  has  been  worked  to  some  ext.ent  on  the 
Rietfontein  farm.  Vanadinite  occiusi  in  the  lead- 
copper  ore  body  at  the  Tsumet>  mine. 

Spain. — Deposits  of  vanadinite  have  been 
worked  near  Santa  Maj-ta,  Estramaduras.  The  ore 
contains  an  average  of  3°„  of  vaiuuiic  oxide,  which 
is  raised  to  about  11%  by  concentration.  The 
deposits  have  been  worked  for  vanadium  since 
1S99.  and  up  to  lOOC  they  supphed  tlie  greater 
part  of  tlie  world's  requirements.  The.  production 
of  vanadimu  in  Spain  in  1912  was  38  tons,  vdlue 
fTott.  as  compared  with  199  tons,  value  £2800,  in 
1911. 

I'liited  Kingdom. — At  one  time  van.idium  was 
obtaine<l  fi-om  mottramite.  whicli  occurs  with 
co]ii)er  ore  at  -Vlderley  Edge  and  ;Mottram  St. 
.Vnilrews  in  Cheshire.  The  payable  portion  of  the 
deposits  appears  to  liave  been  worked  out  some 
years  ago.  when  mining  was  discontinued.  De- 
posits containing  vanadimn  minerals  also  occur  at 
the  Wanlock  Head  .Mine,  Dumfries,  Scotland. 

Mineral  ouipid  of  Briiish  India  in  1911.     Report 
of  Chief  Inspector  of  Mines  in  India. 

The  output  of  coal  in  India  during  1914  was 
15,727.t):51  tons,  an  incroa.se  of  2I1.I>1:?  t<ms  over 
the  outp\it  of  1913.  In  the  early  part  of  tlie  year 
the  output  was  reduced  by  the  efi'ects  of '  the 
previous  year's  floods,  but  the  main  cause  of  the 
snuall  increase  was  undoubtedly  the  war.  Of  the 
total  output.  15,075,587  tons,  or  95-85%,  was 
raised  in  Bihar  and  Bengal.  There  was  a  decrease 
in  the  output  of  mica,  38.189  cwt.  having  been 
raised  in  1914,  as  compared  with  IS.tioO  cwt.  in 
1913.  The  trade  sulTered  severely  from  the  com- 
mencement of  the  war,  and  the  output  fell  away 
in  consequence.  A  large  proportion  of  the  demand 
came  from  Germany,  .and  the  export  of  mica  to 
other  countries  in  Europe  was  practically  cut  oft" 
and  ditliculty  was  experienced  with  regard  to  .ship- 
ments to  the  United  States,  to  wliich  coimtry  con- 
sidei'able  consignments  are  despatched  direct,  in 
norm.il  times.  The  output  of  mang.inese  was 
555.(572  tons,  a  decrease,  as  compared  with  1913,  of 
81.719  tons.  The  output,  however,  was  well  above 
thatof  1912  and  the  two  or  three  previous  years. 
The  average  price  per  unit  was  9d.,  or  2d.  less  than 
in  1913.  In  1914  the  gold  output  of  the  previous 
vear  was  nearlv  doubled,  being  19.873  oz.,  com- 
jjared  with  11.019  oy..  in  1913.  The  output  of 
I'opper  was  4400  tons,  as  compared  w  ith  3()39  tons 
in  1913.  There  was  again  an  increase  in  the  output 
of  wolfram,  which  was  31,520  cwt.,  as  compared 
with  27.520  cwt.  in  1913.  Of  other  minerals  as 
output  of  9280  cwt.  of  bauxit(!  was  reported  from 
the  .labalpur  district  in  the;  Centr.al  Provinces,  the 
mine  having  been  unworked  during  the  veaTS  1910 
to  1913.  For  the  first  time,  an  oidput  of  1(!  lb.  oi 
pitchblende  and  200  cwt.  of  triplitc;  is  .shown  in  tli' 
list  of  minerals  raise<l  from  mines  classed  tmder  the^ 
Indian  Mines  .\ct.  Both  these  mineials  were; 
obtained  from  a  mine  in  tlie  district  of  Gaya  (Bihar 
and  Orissa).  l'"roin  ([U.arries  in  the  Andieret  dis- 
trict in  Burma  125,348  tons  of  granite  was  ex- 
tracted and  there  were  increases  in  iron,  slate,  clay, 
fuller's  earth,  limestone,  galena,  and  samarskitf 
while  there  were  decreases  in  salt,  chromite. 
corundum,   magnesite,   tin,   and   steatite. 

Mineral  production  of  the  United  Kingdom  in  1911 
-Mines  and  Quarries  General  Report  for  1911 
P.trt  III.     [Cd.  8141.] 

TilK  following  table  shows  the  quantity  and  valu' 
I  (definitive  figin-es)  of  the  minerals  produced  in  tli' 
I   United  Kingdom  in  191 !,  as  compared  with  1913:— 
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1913. 


1014. 


Des^Tiption 
ol  mineral. 


Quantity. 


Value  at 
the  mines 

and 
quarries. 


Quantity. 


Value  at 

the  mines 

and 

quarries. 


Alum  shale 
Arsenical 

pyrites    . . 

Arsenic 

Barium  (com 

pounds)  . . 
bauxite  .... 
Bog  ore  ... . 

ilialk 

Chert.  Bint, 

etc 

rhromite    . . 
Clay  &  shale 

Coal    

Copper  ore 
Copper  pre- 
cipitate ..  I 
Diatomite  . . 
Fluorspar  . . 
Gold  ore    . . 
Gnvel  A  sandj 
liypgum     . .   I 
I^eous  rocks 
Iron  ore     , .  ' 
Iron  pyrit«8    i 
Lead  ore    . .  I 

Lignite   ' 

Limestone 

(other  than 

cbaUc)  .. 
Manganese 

ore 

Ochre.umber, 

etc 

Oil  >hale    . .  \ 

Salt     

Saodstonc  . . 

Slate   

Soapstone  . . 
Sulphate  of    \ 

strontia  ..   i 
Tin  ore  i 

(dieesed).. 
Vraoiom  ore 
Wolfram  ore 
Zinc  ore 


Tons. 
S,741 


l,6<Ji 

50.04.) 
(t.Ooo 
3,835 
,858,126 


Tons. 
6,078 


29  — 

16,616  1,< 


4,85 


42.136 

1.563 

959 

213.479 


48,930 

8.286 

2,342 

4,291.170 


74,858 

1.892,807 

r,430.473 

2,569 

163 

154 

53,663 

4 

!.409,152 

285.338 

r,098.493 

>,997;328« 

li;427 

24.282 

81 


12.781  '  76.213 

—  I  100 

1.790.805  ;  13,124.361 

145,535.669  1265,664,393 

21.138  i  2,373 


5.891 

308 

14.955 

434 

184.818 

90.450 

1.386.022 

4.543.558 

5,988 

293.525 

40 


185 

33.816 

47 

2.498,872 

265.365 

7.135.243 

I4.S67;5S2« 

U.654 

26;013 

300 


607 


19,052 

43.506 

2.159 

585 

197,154 

13.304 

50 

1,731,77P 

132,596,8ob 

16,985 

5.529 


11 

215 

S3 

1.369; 

3.921 

4 

309 


.005 
318 
,351 
,868 
1.242 
,683 
.759 
,813 
150 


12, 


40,664 

5,393 

15,135 

!,280.143 

!.247.758 

i,977,303 

370,756 

40 

18,425 

8,355 

95 

182 

17.294 


1,369,168  '  12,158,441  •    1,295,512 


2,931 


4,072 

14.460 

822.394 

608.869 

1.143.431 

926.739 

30 


3,437 

11,069 

3.268.666 

2.069.989 

3.464.528 

318.912 

180 


14.287  I 

960.134  ' 
not  stated 
17.483* 
69.502 


13,157 

8.085 

344 

205 

15.419 


10.635 

837.249 

560.893 

1.057.096 

806,196 

90 

10,439 

661,865 

not  stated 

19.722 

56,652 


Total  value  — 


160,112,607 


—  145,863,032 


The  output  of  iron  ore  yielded  1.786.090  toils  of 
iron,  or  more  than  half  of  the  total  quantity  of 
pig  iron  made  in  the  country. 

Iron  ralcium  silicates :  the  system  FeSiO^ — CaSiOi- 
Kon.stantinov  and  Selivanov.     See  VIL 

Passivity.     Foerstcr.     See  XI. 

Colorimclric  determination  of  copjyer  and  iron  in 
piij  lead,  lead  oxides,  and  lead  carbonate.  \Vlut<». 
See  XXIII. 


_   •  Exclusive  of  520  tons  inl913and400  tons  In  1 9 1 4  of  micaceous 
lion  ore  used  for  paint,  and  placed  under  the  heading  "  Ochre, 
umber,  etc." 
t  Value  of  about  180  tons  only  for  1913. 

The  deciease  in  the  total  -^ahie  of  the  minerals 
raised  during  the  year  is  mainly  accounted  for  by 
the  decreased  prodxiction  of  coal.  The  average 
price  of  coal  was  9s.  ll-79d.  per  ton  in  1914  as 
compared  \^^th  IDs.  1  o2d.  in  1913.  Tlie  quantitv 
of  coal  exported,  exclusive  of  coke  and  mami- 
factiu-ed  fuel  and  of  coal  .shipped  for  the  use  of 
steamers  engaged  in  foreign  trade,  was  .59.039.880 
tons.  France  received  over  12.250.0(X1  tons.  Italv 
8,500.000  tons.  Germanv  over  .5.250.000  tons. 
Sweden  over  4.250.000  tons.  Eus.sia  over  3.000.000 
tons,  Denmark  over  3.000.000  tons.  Spain  nearlv 
3.000.000  tons,  the  Arsentine  over  2.800.000  tons. 
Eg>-pt  over  2.500,000  tons.  Xorwav  nearlv 
2.500,000  tons,  and  the  Xetherlands  nearlv 
1.75C.0OO  tons.  Adding  3.418.394  tons  exported 
in  the  form  of  coke  and  manufa<;tured  fuel,  and  the 
18.535,(>lt3  tons  shipped  for  the  use  of  British  and 
foreign  steamers  engaged  in  foreign  trade,  the  total 
quantity  of  coal  which  left  the  comitrv  was 
S0,993.890  tons,  as  against  98.338.104  tons  in  1913. 
The  amount  of  coal  remaiuius  for  home  consump- 
tion was  184,070.503  tons,  or  3-977  tons  per  head 
of  the  population.     36.289.010   tons  was  usedlin 

i^^c?*?]?"^'^**"'''  '^^  '"'^'^  •'""J  briquettes  and 
lU.dSl.lOO  tons  in  bla-st  furnaces  for  the  manu- 
.^n'JS^  °1P'?  iron,  as  against  39.500.489  tons  and 
-X,_.i3,b0i  tons,  respectivelv,  in  fche  previous jvear. 


Patents. 


Sterl  ;    Manufacture  of - 


.     F.  T.  .Snvder.  Oak 
Park.  111.,  r.S.-V.     Eng.  Pat.  1213,  Jan.  25,  1915. 

Lime  and  iron  ore  are  added  to  partly  finished  steel 
in  an  electric  furnace,  and  together  form  a  finishing- 
oxidising  slag.  The  finished  steel  is  run  off  and. 
the  furnace  again  charged  with  scrap  and  pig  iron, 
without  further  addition  of  lime.  The  retained 
slag,  which  is  high  in  iron  oxide  and  lime,  takes 
up  the  greater  portion  of  the  silicon  and  phos- 
phorus from  the  new  charge.  It  is  then  run  otT 
and  replaced  by  fresh  lime  and  ore  to  form  the 
finishing  slag,  which  in  turn  is  retained  for  the  next 
charge. — T.  .St. 

Steel ;     Process   of  '>nnkinfi .     A.    C.    Dinkev, 

Pittsburgh.   Pa.     U.S.   Pat.    1.102,755,   Dec.   7, 
1915.     Date  of  appl..  Aug.  7,  1914. 

Silicon,  or  untreated  high-sihcon  pig-iron,  is 
added  to  iron  wliich  has  been  previously  de- 
phosphorised in  a  basic  furnace,  and  the  molt-en 
mixture  is  treated  in  an  acid  furnace  or  converter. 

— W.  E.  F.  P. 

[Iron  and  stcel.'\  Process  of  7tiaJ^in/j  wear-with- 
slandimi  coat.  E.  A.  Eckhardt.  Philadelphia. 
Pa.  U.S.  Pat.  1.162.149,  Xov.  30,  1915. 
Date  of  appl.,  Oct.  22,  1914. 

In  a  process  foi  hardening  the  surface  of  an  iron 
or  steel  article,  such  as  a  phonograph  stylus,  an 
electric  arc  is  struck  between  the  article  and  an 
electrode  of  refractory  metal  (e.g.,  tungsten) 
and  the  vapour  of  the  latter  transmitted  through 
the  arc  to  the  surface  to  be  hardened. — W.  E.  F.  P. 


-.  J.  A.  Law.  London. 


Metals  [iron]  ;  Plating  of  ■ 

PYom  The   Thermic  Plating  Process  Co..   New 
Y'ork.     Eng.  Pat.  23,576,  Dec.  4,  1914. 

Iron  or  steel  articles  are  plated  with  a  less  electro- 
positive metal  by  heating  the  article,  coated  ^vith 
a  "  non-oxide  salt  "  of  the  metal,  e.g.,  a  chloride, 
in  presence  of  an  ample  supply  of  air,  to  approxi- 
mately the  welding  temperature  of  iron.  Thus 
in  the  case  of  copper,  the  chloride  is  ground  in  a 
suitable  heavy  mineral  oil  and  the  viscous  mixture 
spread  on  the  article  to  be  plated.  This  is  then 
passed  tlirough  a  combustion  chamber  provided 
with  an  ample  supply  of  air,  and  is  there  heated 
to  approximately  the  welding  temperature  of  iron. 
A  continuous  coating  of  metallic  copper,  which 
cannot  be  removed  bv  mechanical  means,  is  thus 
obtained.— T.  Sx. 

Zinc  oxide  and  the  like  ;  Treatment  [precipitatianl 

of  volatilised .     F.  W.  Highfield,  Caversham. 

Oxon.  Eng.  Pat.  6222,  Sept.  11.  1914. 
An  apparatus  for  electrical  precipitation  of  fimie 
consLst-s  of  a  chamber  at  the  upper  end  of  which 
one  of  the  electrodes  is  situated  outside  the  direct 
path  of  the  gas  current  ;  the  lower  portion  of  the 
chamber,  into  which  the  fume  is  admitted  through 
a  downwardly  directed  condvdt,  forms  the  other 
electrode.  The  bottom  of  the  chamber  is  formed 
by  a  rotary  grid  through  which  the  precipitated 
oxide  is  removed. — \N  .  R.  S. 
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Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      Jan.  31, 1010. 


Zinc  ore  ;  Remoritvj  catiniium  from 


.  G.  Riiig. 
Palmerton.  I'n..  Assis;nor  to  Now  Joi-sev  Ziiu- 
Co.,  Now  York.  l.S.  Pats.  (.\)  I,H>1,S«5  ami 
(B)  I.U>1.8St),  Nov.  ;H>.  1SU5.  Dat.es  of  appl., 
S^pt.  i,  li'i;5,  ami  July  27,  101a. 

(jv)  Ro.\STED  liloudo  or  oxiile  ore  is  troated,  at  a 
t^iuperatui'o  sullicioiit  to  roduco  ami  \olatiliso 
tho  cailmiuiii  withovit  loduciiig  any  siib.>itanlial 
quantity  of  zino  {e.g..  700° — 850"  C),  with  tli>- 
flame  of  a  roilucing  sias  (e.g..  producor  gas),  in  wliicli 
the  gas  L*  larpoly  in  excess  of  the  air  necessary 
for  complete  combust  ion  ;  tho  air  supply  i-i 
perioilically  increased  wln'u  the  teniperatvu-c  falls 
below  tho  lower  limit.  (B)  A  layer  of  fuel  placed 
on  a  layer  of  oxidised  or  roivsled  ore  is  ijtuited. 
and  air  is  passed  downwards  through  the  charge 
to  raise  the  ore  to  the  temperature  necessary  to 
reduce  the  cadnnum  but  not  the  zinc.  The  ore 
layer  is  of  sufficient  thickness  to  retain  any  zinc 
which  may  have  been  reduced  in  the  contact 
zone  of  the  fuel  and  ore  lavei-s. — W.  R.  S. 


Zinc ;    Process    of    recovering  - 


-from     an     acid 


stilphilc  solution.  C.  S.  Vadner,  Salt  Lake  ("itv, 
Utah.  U.S.  Pat.  1.16:^,280,  Dec.  7,  lOIo. 
Date  of  appl.,  .May  2(5,  1014. 

The  solution  is  electrolysed,  a  basic  carbonate  of 
zinc  and  lime  being  added  gradually  to  neutralise 
the  acid  as  it  is  liberated. — \V.  R.  S. 


Tin  ;    Extraction    of - 


-from  ores.     F.   B.   Dick, 


Surbiton    Hill,     Surrey.      Eng.     Pat.      23,613. 
Dec.  5,  lOU. 

The  finely  divided  ore  is  agitated  at  a  low  red 
heat,  e.g.,  in  a  rotary  furnace,  in  presence  of  a 
reducing  gas,  and  subjected  to  pressiu-e  so  as  to 
coalesce  the  particles  of  molten  metal.  The 
pressure  may  be  produced  by  the  weight  of  the 
charge  itself,  or  by  means  of  heavy  rods,  spheres, 
etc.,  and  it  may  be  applied  after  transferring  the 
material  from  the  reducing  furnace  to  another 
furnace  and  reheating,  with  exclusion  of  air. 

— W.  R.  S. 


Subdivided    7nelals ;    Use    of  - 


■  in    the    form    of 


briquettes  or  the  lihe.     F.  B.  Dick,  Surbiton  Hill, 
Surrey.     Eng.   Pat.   28,fill,   Dec.   5,    1914. 

Finely  divided  metallic  particles,  or  materiak 
containing  them,  are  mixed  with  a  sul)stanc(' 
volatile  at  or  below  the  temperature  at  which  the 
metal  oxidises  or  melts,  and  without  oxidising  or 
other  Ul-eiTect  on  the  metal,  and  the  mixture  is 
compressed  into  bri<iuettes.  Such  bricjuettes  can 
be  heatt^d  to  the  melting  point  of  the  metal  Avithout 
loss  from  oxidation.  Thus  tin  ore  which  has  been 
reduced  by  a  gas  is  mixed  with  about  1  %  by  weight 
of  kerosene,  and  briquetted,  before  being  added  to 
a  bath  of  molten  tin. — T.  St. 

Copper  surfaces;  Protection  of against  corro- 
sion. C.  G.  Tietzen-i  Eidam,  Bautzen,  Saxonv. 
Fn?.  Pat.  5774,  Apr.  17,  1015.  Under  Int. 
Conv.,  June  13,  1914. 

Iron  or  steel  dust,  filings,  etc.,  is  evenly  distributed 
on  the  copper  surface  and  rolled  or  pressed  into 
the  copper,  for  the  pui"pose  of  forming,  by  subse- 
ijuent  oxidation,  a  protective  coating  of  ferric 
oxide  on  the  surfai-e.  Sheets  so  treated  may  be 
annealed,  bent,  and  worked,  without  the  iron 
particles  becoming  detached. — T.  St. 

Furnace  ;  Annealing .     C.  Kugel,  Brunswick, 

Germany.     Eng.     Pat.     0778,     .May     6,     1915. 
Under  Int.  Conv.,  Aug.  20,  1914. 

In  an  tnnealin'.;  furnace  consisting  of  a  horizontal 
muffle  heatefl  by  means  of  flues  formed  by  vertical 
partitions  between  the  front  and  rear  walls  of  the 
structure,  the  portions  of  the  mullle  between  the 
partitions  and  walls  (i.e.,  in  contait  with  the 
heatin  ;  gases)  are  bulged  outward.s. — W.  E.  F.  P. 


Metollurqical  furnace.  U.  Wedge,  Ardmore,  Pa. 
l.S.  Pats.  1,162,532 — 1.102,534,  Nov.  30,  1915. 
Dates  of  appl.,  (.\)  .Tulv  11,  1012,  (B)  Oct.  23, 
1012,  (c)  Oct.  22,  1913  ; 'all  renewed  July  1,  1915. 

(a)  Thi-:  furnace  htus  superposed  annular  hearths, 
some  provided  with  discharge  opeuings  at  their 
inner  and  outer  portions,  wliile  alternate  heartlis 
have  discharge  openings  midway  of  their  width. 
A  central  rot,ating  shaft,  carries  rabble  arms  ;  the 
rabbles  operating  on  the  fu-st-named  hearths  move 
the  material  away  from,  and  those  on  the  l.ast- 
namod  heartlis  towards,  the  middle  of  eacli  hearth, 
i.e.,  in  all  cases,  towards  the  discharge  openings. 
(H)  Tlie  furnace  consists  of  a  helical  tri'.ating- 
chamber  and  iv  carrier  for  rabble-anus  whicli 
emerge  from  the  diamber  when  tho  carrier  is 
moved  in  one  direction,  and  enter  it  when  the 
carrier  is  moved  in  the  other  direction,  (c)  The 
ui)per  hearth  of  the  circidar  fiu-nace  Is  adapted  for 
drying  the  ore  by  means  of  hot  air  (U^li\ered  from 
a  rotating  hollow  arm  disposed  above  tlie  tlryiiig 
hearth,  and  having  downwardly  disiharging 
(ipeiiings.  The  air  is  hoateil  by  circulating  througli 
hollow  rabble-arms  n>o\  ing  over  the  lower  roasting- 
hearths,  and  is  conveyed  to  the  drying-hearth 
througli  ducts  carried  by  the  central  rotating 
shaft.  The  air  is  introduced  into  a  casing  wliich 
surrounds  the  lo\Aer  poititm  of  the  central  sliaft 
and  communicates  with  ducts  leading  to  the 
rabble-arms. — W.  R.  S. 

Furnace;  Metallurgical .  F.  Meyer.  Uerdingen, 

Germany,  Assignor  to  Dwight  and  IJovd 
Metallurgical  Co..  New  Y'ork.  U.S.  Pat.  1.102,1)34, 
Nov.  30.  1915.  Date  of  appl.,  Jan.  13.  1911  ; 
renewed  Apr.  24,  1915. 

The  charge  is  supported  on  a  horizontal,  annular 
grate  mounted,  on  wheeled  supports,  to  rotate 
about  a  vertical  axis  above  an  .iniuilar  trough 
<ontaining  water.  Vertical,  annular  plates,  with 
(loss  plates  between  them,  extend  into  the  water 
from  the  bottom  of  the  grate,  thus  forming  below 
the  latter  a  series  of  water-sealed  chambers  into 
\\hich  ,air  under  pressure  is  introduced  successively 
from  a  central  conduit  by  means  of  radial  ducts. 

— W.  E.  F.  P. 

Furnace  ;     Electric    [smelling] .       C.    Hering, 

I'hiladelpiha.  Pa.  U.S.  Pat.  1.102,773,  Dec.  7, 
1915.     Date  of  appl..  May  1,  1913. 

]MoLTEN  metal,  such  as  iron  or  steel,  is  treated 
electrically  by  confining  it  in  masses,  in  com- 
munication with  each  other  through  a  portion  of 
tlie  metal  confined  in  one  or  more  closed  channels, 
the  diameter  of  the  latter,  being  small  in  com- 
parison with  the  length.  An  electric  (Uirrent,  the 
strength  of  which  is  great  in  comparison  with  the 
cross-section  of  the  confined  material,  is  passed, 
whereby  the  pinch  efl'ect  is  produced,  Stirling  the 
mass  and  causing  a  flow  of  material  through  the 
channel.  One  of  the  masses  is  treated  with  a  basic 
slag,  another  with  an  acid  slag,  and  raw  material 
is  introduced  into  the  third. — B.  N. 

Metallic  articles  ;    Process  of  forming  a   protective 

metal   coating   upon .      J.    II.    Maddy,    New 

Y'ork,  and  B.  11.  Schubert,  Weehawken,  N.J., 
Assignors  to  The  l.,()bmann  Co.,  New  York. 
U.S.  Pat.  1,101,944,  Nov.  30,  1915.  Date  of 
appl.,  Feb.  2,  1015. 

A  MIXTT'HE  of  powdered  metal  with  mercuric 
chloride,  with  or  without  zinc  chloiide  solution, 
is  applied  to  tlie  siu-face  of  the  article,  and  sub- 
jected to  a  hot  blast  to  fuse  the  coating  metal. 

— W.  F.  F. 

Ores  ;   Process  of  treating  metallic  ■ 


.    A.  Estelle, 
llatren,  Westphalia.     U.S.  Pat.   1,102.1.50,  Nov.' 
30, "1915.    Date  of  ai)pl.,  Apr.  0,  1914. 

In  a  cyclic  process  for  treating  ores  or  products 
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consisting  essentially  of  iron  sulphide,  the  material 
is  leached  witli  hydrochloric  acid  (either  direct  or 
aft«r  preliiuitiary  treatment  to  n^iider  the  iron 
sulphide  soluble)  and  the  solution  electrolysed  to 
recover  metallic  iron.  The  spent  electrolyte  is 
treated  with  the  hydrogen  sulphide  generated  in  the 
leachinsr  vat  to  reduce  the  ferric  ii'on  present  and 
cause  the  deposition  of  sulphur,  and  is  then  used 
for  leaching  a  further  quantity  of  ore.  The  residue 
in  the  leacliing  vat  is  subsequently  treated  for  the 
recovery  of  metals  originally  present,  or  deposit-ed 
therein,   as   insoluble  sulphides. — W.  K.  K,  I'. 

^relaI  alloy.  R.  H.  Patch.  Philadelphia,  Pa.  U.S. 
Pat.  1,102, ISO,  Nov.  30,  1915.  Date  of  appl., 
Sept.  16,  1915. 

An  allov  of  iron  60—70  (65)%,  cobalt  30 — 40 
(S4-5)%,"and  manganese  0-2—2  (0-25)%.- W.  F.  F. 

Ores  ;  Apparatus  for  coniinuoits  sTneltitig  of  aul- 
phide — ■ — .  G.  Haglund  and  A.  Gronningsaeter, 
Christianssand,  NoWav.  U.S.  Pat.  1.163,234, 
Dec.  7,  1915.    Date  of  appl..  Mar,  26,  1914. 

The  apparatus  (see 
fig.)  is  a  combined 
blast  furnace  and  con- 
verter adapted  to  be 
tilted.  The  upper  part 
consists  of  a  vertical 
shaft',  1,  with  tuyeres, 
i  ;  the  lower  part,  2,  has 
tuyeres,  3,  and  an  out- 
let consisting  of  a  sub- 
merged opening  in  com- 
munication with  an  ex- 
terior lip,  7,— W.E,F.P. 

Metal  bodies  ;    Method  of  making  composite . 

Method  of  uniting  metals.  Composite  metal  body. 
W.  D.  Coolidge,  Schenectadv,  N.Y..  Assignor  to 
General  Electric  Co.  U.S.  Pats,  (a)  1,102,339, 
(B)  .1,162,340,  (c)  1.162,341,  and  (n)  1,102,342. 
Nov.  30,  1915.  Dates  of  appl.,  Aug  21,  1912, 
Mar,  4,  1914,  Dec.  7,  1914,  Mar.  19,  1915. 

{A)  Copper  is  freed  from  gas  and  })rought  into 
contAct  with  WTOught  tungsten  in  a  vacuum,  at 
a  temperature  slightly  above  the  melting  point  of 
copper,  (b)  Copper  and  tungsten  are  hea.ted  in 
contact  in  a  vacuum  at  about  1400' C,  and 
allowed  to  cool  in  the  vacuum,  (c)  An  X-ray 
target  comprises  a  body  portion  of  cast  copper 
with  an  integral  facing  of  wrought  timgsten. 
(D)  A  body  of  ductile  tungsten  is  provided  with  an 
adherent  coating  of  an  aUov  of  gold  and  platinum. 

— W.  F.  F. 

[Burning  or]  agglomerating  flue  dust  or  other  finely- 
divided  inaterial  ;    Process  of .     C.  Giesecke, 

Brunswick,  Germany.  U.S.  Pat.  1.102,600, 
Nov,  30,  1915.    Date"  of  appl..  May  10,  1915. 

TiTE  material  (flue  dust  or  fine  ore)  is  moistened 
and  charged  with  fuel  into  a  shaft  furnace.  Com- 
pressed air  is  forced  tangentially  into  it.  thereby 
subjecting  a  stratmn  to  lugh  temperature  and  then 
immediate  cooling. — W.  F.  F. 

Man- 


Manganese  steel;    Heat  treatment   of - 


ganese  Steel  Rail  Co..  New  York.  Assignees  of 
W.  S.  Potter.  Pittsburg.  Pa..  U.S.A.  Eng.  Pat. 
3786,Mar.9,1915.  Under  Int.  Conv..  Apr.  17,  1914. 

U.S.  Pat.  1,123,003  of  1914  ;  this  J.,  1915,  181. 
Pvrite  or  other  iron  sulphide  :    Treatment  of  - 


L.   T.   Wright.    London.      U.S.   Pat.    1.164.049, 
Dec.  14,  19l5.    Date  of  appl.,  Nov.  18.  1912. 

See  Eng.  Pat.  26,128  of  1911  :  this  .T..  1913,  29. 
The  sulphm-  is  distilled  off  at  a  temperature  of 
about  3000°  C. 

Converting  molten  slag  into  a  highly  porous  mas.<>. 
U.S.  Pat.   1,163,605.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Passivity.  F.  Foerster.  Deutsch.  Bunsen-Ges., 
Berlin,  Oct..  1915.  Z.  angew.  Chem.,  1915, 
28,  Wirtschaftl.  Tl.,  622—023. 

The  author  applies  the  term  pa.ssivity  to  all  cases 
of  abnormal  resistance  to  the  passage  of  ions  into 
or  out  of  a  liquitl.  and  discnsses  in  particular  the 
polariiiation  accompanying  the  dlsirh.arge  of  halogen 
ions  at  a  platinum  anode  and  tlie  deposition  of 
metals  of  the  iron  group  at  .a  cathode.  The  former 
case  is  attributed  to  the  discharge  of  liydroxyl  ions 
and  the  production  of  oxygen  or  oxides  of  platinum 
at  the  anode  ;  these  either  act  as  negative  catalysts 
or  form  a  coating  over  parts  of  the  metallic  surface 
so  that  the  current  densit;y  at  other  parts  is  in- 
creased. In  the  electrolysis  of  acid  solutions  of 
iodides  the  anode  remains  unpolarised,  but  in 
alkaline  solutions  polarisation  develops  to  a  degree 
depending  on  the  proportion  of  hydroxyl  to 
iodine  ions  in  the  solution.  At  anodes  with  a 
surface  of  platinum  black  the  discharge  of  halogen 
ions  requires  a  higher  potential  after  the  metal 
has  been  subjected  to  anodic  polarisation  in  sodium 
hydroxide  or  sulphuric  acid  solutions  than  after 
cathodic  polarisation.  Just  as  the  presence  of 
alkalis  retards  the  anodic  discharge  of  halogen 
ions,  so  acidity  retards  the  cathodic  deposition  of 
metals  of  the  iron  group  (cp.  Schildbach,  this  J., 
1910,  1389),  the  discharged  hydrogen  ions  acting 
as  negative  catalvsts.  (Cp.  Flade,  Grave,  Schmidt, 
Schoch,  and  Senter.  this  J.,  1912.  694,  1120  ;  1913, 
1113,   1114,)— J.  H.  L. 

Electrolytic  preparation  of  perborate.     Amdt.     See 

American    manufacture    of    sodium     and     sodium 
peroxide.     Norton.     See  VII. 


Patents. 


Batteries  ;   Galvanic .    C.  B.  Burdon,  London. 

From  Siemens-Schuckertwerke  G.m.b.H.,  Berlin. 
Eng.  Pat.  112,  Jan.  4,  1915. 

Carbon  electrodes,  which  are  not  attacked,  are 
immersed  in  an  anode  solution  containing  hydriodic 
or  hydrobromic  acid  with  a  hygroscopic  substance 
such  as  sulphuric  acid,  and  in  a  cathode  solution 
containing  nitric  or  chromic  acid  or  the  like  as  an 
oxvgen  carrier.  A  reducing  substance,  such  as 
sulphurous  acid,  is  added  to  the  anode  liquid  to 
regenerate  the  acid  from  the  liberated  halogen, 
and  the  final  reaction  product  is  again  converted 
into  the  reducing  agent  by  heating. — ^B.  N. 

Battery.  C.  F.  Burgess.  Madison,  Wis.,  Assignor  to 
C.  F.  Burgess  Laboratories.  U.S.  Pat.  1,162,449, 
Nov.  30,  1915.     Date  of  appl.,  Dec.  10,  1913. 

A  DEPOLARISING  mixture  for  dry  batteries  is 
composed  of  30%  of  carbonaceous  material,  such 
as  impalpable  graphite,  finer  than  "  200  mesh 
graphite "  and  of  higher  electrical  resistance, 
with  a  partly  hydrated  manganese  depolariser  and 
the  usual  salts  and  water. — B.  N. 


Furnace  ;    Electric 


■i,,„^^,     ^.r.„.^  .     J.  M.  Lohr  and   H.  W. 

GiUett.  Ithaca.  N.Y.  U.S.  Pats.  (A)  1,102,178 
and  (B)  1.162.179.  Nov.  30,  1915.  Date  of  appl., 
Aug.  31,  1915.     (Dedicated  to  the  public.) 

(A)  A  series  of  crucibles  are  spaced  from  each 
other  by  heating  elements  located  between  them 
in  an  annular  trough-shaped,  refractory  casing, 
so  that  heat  is  transmitted  directly  to  the  crucibles 
and  oulv  indirectlv  to  the  casing.  The  crucibles 
are  also"  spaced  fr'om  the  bottom  of  the  furnace 
so  that  they  mav  be  easily  manipulated  or  lifted. 

(B)  One  or  more  "refractory  walls,  either  square  or 
rectangular,  are  provided  with  electric  heating 
elements  extending  inwards,  and  substantially 
perpendicular  to  the  casing,  so  as  to  divide  the 
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furnace  iuto  ecivml  heaiiiik;  chambors.  Tlie  elements 
frtiiu  adjacent  walls,  convenjiui;  inwards  in  pair.-!, 
an>  connect-ed  clei  trically  in  pairs  at  tlu-ir  inner 
ends. — B.  X. 

Jmprcgniiiiitg     elrctrictil     loinliiclorf  ;      Mfthtul    of 

<i-yiny  tind .     D.  Hurler  and  J.  K.  O'Sliea, 

New  York.  l'..-^.  I'at.  l.UW.:U2.  Dec.  7,  1915. 
L»at<»of  appl..  Mar.  17.  UiOit. 
Thk  covering  of  the  electric  conductors  is  lu>ated 
internallv  by  passing  an  electric  cvirrent  through 
the  coiu\ucti>rs.  atid  the  external  jiart  of  the 
covering  is  lieattni  sinuilt^aneously  in  an  air-tijjht 
compartment  at  atmospheric  pressure.  The  heat- 
ing is  contimied  after  reducing  the  pressure  in  the 
ves-sel,  ami  an  impregnating  compound  is  applied 
iluring  the  heating  by  forcing  it  into  cont-act  with 
the  covering  by  pressure  within  the  compartuiei\l. 

— B.  N. 


Ozone  generator  ;    Tubular  ■ 


-.  M.  P.  Otto,  Paris. 


U.S.  Pat.  1.1(53.768,  Dec.  14.  1915.  Dateof  appl., 
Sept.   18,   1913. 
See  Ft.  Pat.  448,580  of  1912  ;   this  .T.,  1913,  433. 

Proeess  and  apparatus  far  treating  gases  from  wltich 
carbon  separates  in  the  electric  furnace.  Ger.  Pat. 
285.665.     See  1I.\. 

Process  and  apparatus  for  preparing  beverages  and 
products  produced  thereby.  I'.S.  Pat.  1.162,212. 
See  X1X.\. 
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Palm    oil;     Catalytic    bleacliing    of - 


.      S.    G. 
.Sastry.  Clem.  Soc  Trans.,  1915, 107, 1828—1831. 

Resi'lts  of  experiments  are  recorded  in  which 
palm  oil  was  bleached  by  blowing  air  tlirough 
it  in  the  presence  of  various  catalysts.  The  oil 
was  contained  in  a  flask  immersed  in  a  water- 
bath  at  80= — 90°  C.  and  the  air  was  admitted 
through  a  coil  surrounding  the  flask  and  also 
inmiersed  in  the  water-bath.  The  catalysts 
used  coiLsiited  of  the  oxides  ami  saks  of  manganese, 
cobalt,  nickel,  iron,  and  lead.  The  best  catalysts 
were  found  to  be  the  salt-s  of  cobalt  and  manganese, 
and  of  these  salts  the  borates  yielded  the  better 
results.  Sixty  litres  of  air  completely  bleached 
64  grms.  of  palm  oil  in  3-5  houi-s  when  the  oil 
contained  01%  of  its  weight  of  cobalt  borate; 
the  same  effect  was  olitained  in  4-5  houre  with 
104  litres  of  air  when  the  oil  contained  0-2%  of 
manganese  borate.  The  bleached  oils  were  kept 
for  15  months  without  developing  any  trace  of 
colour  ;  the  bleaching  did  not  affect  the  soap- 
making  qualities  of  the  oil. — W.  P.  S. 

Oil  of  irild  grape  seed,  Vitis  riparia.  G.  D.  Beal 
and  ('.  K.  Beebe.  J.  Ind.  Eng.  Ohem.,  1915, 
7,  1054. 
TuK  ground  seeds  of  the  wild  grape,  Vitis  riparia, 
when  extracted  with  light  petroleum  spirit,  yielded 
19-4  "o  of  an  oil  having  a  greenish-amber  colour,  a 
peculiar  acrid  odour,  ami  a  taste  siznilar  to  that  of 
castor  oil.  The  oil  had  the  following  charactei'S  : — 
sp.gr.  at  15-  C,  0-9425;  n'J'  =  I-478I  :  saponif. 
value,  187-8  ;  iodine  value,  76-5  ;  acetyl  value, 
(51-3;  insoluble  fatty  acids,  90  ^o;  neutralisation 
value  of  fatty  acids,  173-4  ;  mean  molecular  weight 
of  solid  fatty  acids,  268-6.  The  fatty  acids  con- 
sisted of  95'';;j  of  licfuid  acids  (iodine  value.  92) 
and  5  %  of  .'olid  acids.  The  latter  consisted  of 
about  di",,  of  palmitic  and  36 "u  of  stearic  acid. 
The  liquid  acids  consisted  of  about  44';„  of  oleic 
and  ricinoleic  acids  and  56':;„  of  linolic  acid,  as 
determined  by  the  bromination  method, — A.  S. 


Tobacco-seed  oil.  N.  IT.  Cohen.  Jleded.  Proefstat. 
Vorstenland  Tabak.  ll'l.'i.  No.  14,  57 — 65. 
Bull.  .Agric.  Intell.,  1915,  6,  1481. 

Thk  oil  of  tobacco  seed  is  an  excellent  substitute 
for  linseed  oil.  The  seeils  shoidd  l>e  gathered 
inimeiUately  alter  the  lop  leaves  of  the  plant  have 
been  harvested  ;  at  jiresent  their  collection  and 
drying  present  certain  dilliculties.  About  3  cwt. 
of  seed  is  obtaineil  from  1  acre  of  tobacco.  an<i  this 
amount  furnishes  IJ  cwt.  of  oil.  The  oil-cake 
contains  about  4-2%  of  nitrogen.  (See  also 
.\m])ola  and  Sciuti  ;  this  J..  1905.  97.)— K.  H.  T. 

I'hytosterol     in     animal    fats;      Detection     nf 

according  to  BOmcr's  method  by  precipitating 
the  phytustcrol  and  cholesterol  with  digitonin. 
li.  Kiihn,  K.  Bengen,  and  J.  Werwerinke. 
/.  >;ahr.  Genussni.,  1915,  29,  321—329.  J. 
t'hem.  Soc,  1915.  108,  ii.,  844. 

Thk  fatty  acids  obtained  from  50  grms.  of  the  fat 
are  warmed  and  treated  with  25  c.c.  of  digitonin 
solution,  the  mixture  Is  kept  at  70^  (".  for  one 
hour,  20  c.c.  of  chloroform  is  then  added,  the 
precipitate  is  collected  on  a  Alter,  washed  with 
chloroform  and  ether,  and  drieil  at  100'^  ('.  for 
ten  mimites.  The  precipitate  is  then  heated  with 
5  c.c.  of  acetic  anhydride,  the  hot  solution  is 
mixed  with  four  times  its  volume  of  50%  alcohol, 
cooled,  the  precipitate  collected,  washed  wit.h 
50%  alcohol,  and  recrystallised  in  the  usual  way. 
Animal  fats  usually  give  almost  pure  <holesteryl 
acetate  after  the  first  crystallisation,  and  the 
presence  of  phytosterol  from  vegetalile  oils  is 
already  indicated  at  this  stage. 

Fatty  acids  ;   Determination  of  soluble  and  i)isoluble 

.     F.  H.  Smith.     Chem.  News,   1915,   112, 

319—320. 

A  SIMULTANEOUS  determination  of  the  saponifica- 
tion value,  soluble  and  insoluble  fatty  acids,  and 
mean  molecular  weight  of  the  latter  may  be 
made  as  follows  : — 5  grms.  of  the  fat  is  heated  on 
the  water-bath  with  50  c.c.  of  approximately 
A'/ 2  alcoholic  potassium  hydroxide  beneath  a 
reflux  condenser  until  saponified,  while  the  same 
(|uantity  of  the  alkali  solution  is  also  heated 
beneath  a  reflux  condenser  for  the  same  length  of 
time.  After  saponification  the  contents  of  the 
(ii-st  flask  are  slightly  cooled,  and  the  excess  of 
alkali  titrated  with  iV/2  hydrochloric  acid,  to 
obtain  the  saponification  value.  The  alcohol  is 
now  evaporated  on  the  water-bath,  the  residue 
dissolved  in  100  c.c.  of  warm  water,  and  sullicient 
.V/2  hydi-ochloric  acid  added  to  give  an  excess 
of  1  c.c.  over  the  amount  required  by  the  alkali 
solution  in  the  second  flask.  The  flask  Is  loosely 
stoppered  and  heated  on  the  water-Iiath  until  a 
clear  layer  of  fatty  acids  Is  obtained.  It  is  then 
cooled  in  ice  water,  the  liquid  decanted  through 
a  filter  into  a  litre  flask,  and  the  disc  of  fatty  a<:ids 
waslied  with  cold  water,  again  melted  with  150 
to  200  c.c.  of  hot  water,  and  solidified  and  washed 
as  before.  This  treatment  is  repeated  three  times, 
and  the  united  washings  are  made  up  a  litre, 
and  two  100  c.c.  ])ortions  titrated  with  N/IO 
jtotassium  hydroxide  .solution.  Tlie  readings  are 
multiplied  by  10,  .and  500  subtracted  to  corresponil 
to  the  1  c.c.  excess  of  iV/2  acid  originally  added, 
and  the  ditTerence  Is  expressed  in  mgrins.  of  alkali 
re(|uired  to  neutralise  the  soluble  fatty  acids  in 
1  grm.  of  the  fat.  The  filter  is  dried  and  washed 
with  absolute  alcohol  into  the  fla>^k  containing  the 
insolulde  fatty  acids,  and  the  flask  heated  on  the 
water-bath  and  then  at  100°  ('.  until  the  fatty 
acids  are  constant  in  weight  (about  2  hours). 
Tb(.-y  are  then  dissolved  in  alcohol,  and  the  solution 
titrated  with  A'/2  alkali  to  obtain  the  molecular 
equivalent  of  the  fatty  acids,_ — C.  A.  JVl. 
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falti)  acids;   Cnliilytic   Inidroqrnaiion   of .     H. 

Ihibovitz.  Si'ifpnsictlcV  /cil..  litl."),  42,  1501 — 
;iO(i.  J.  Clicm.  Soc.  1015,  108,  i..  1019— lOr.O. 
A  l.AHOl!.\T(>itY  iiu'tliod  for  the  hydrogenation  of 
oleic  acid  is^  (k'.stril)C(l.  Tho  hydiOKon  oinployod 
is  propai'ed  from  ;irscnif-frcc  zini-  and  is  piirilied 
by  passiiiK  it  siicct's.sivi'ly  tliroiigh  a  iiiixUirc  of 
ferric  oxiae  and  sawdust,  potassium  bichromalo 
and  .sulphuric  aciil.  .sodium  hydroxide  solution,  a 
tube  containing  palladium,  and  concentrated 
siilplun'ic  acid.  Tlie  catalyst  is  olitained  liy 
dissolving  50  grms.  of  nickel  nitrate  in  hot  waler, 
adding  pumice-stone  washed  previou.sly  witli 
hydrochloric  acid  and  ignited,  evaporating  tlio 
niixture,  and  igniting  the  residue  in  a  nickel  basin 
until  all  nitric  acid  has  been  expelled  ;  the  ignited 
residue  is  then  packed  into  a  tube  1(53  cm.  in 
length.  The  oleic  acid,  dried  previously  at  110°  C, 
is  contained  in  a  flask  connected  with  one  end 
of  the  tube,  tlie  air  is  exhausted  from  the  whole 
apparatus,  and  the  hydrogen  then  passed  tlu'ough 
the  oleic  acid  heated  at  270'  0.  ;  the  tube  con- 
taining the  catalyst  is  lieated  at  300= — 350  C.  the 
nickel  oxide  having  been  reduced  in  a  current  of 
hydrogen  under  reiluced  pressure  at  100°  C.  Tho 
hydrogen  bubbling  through  the  oleic  acid  carries 
\nUi  it  a  quantity  of  oleic  acid  vapour  (a  low 
pressure  being  maintained  in  the  apparatus),  and 
the  gaseous  mixtiu'e  passes  into  the  tube  con- 
taining the  catalyst,  where  hydrogenation  of  the 
oleic  acid  takes  place. 

Turkey-red  oils  fro»i  free  fiiUy  acids  :  Preparation 

of .     F.   Ei'lian.     Seifenfabrikant.   1915.   35, 

477—179,    519—521.     Z.    angew.    Cliem.,    1915, 
28,  Ref.,  515. 

Crude  ricinoleic  acid  prepared  from  piu-e  castor  oil 
contained  .S3- 11"^  of  ricinoleic  acid,  13-43°„  of 
diricinoleic  acid.  ISO",,  of  neutral  fat.  and  lf)0°uOf 
water,  etc.  When  sulphonated  with  15  "^  of 
sulphuric  acid  it  yielded  a  light  yellow,  fairly 
viscous  oil  which  gave  no  deposit  after  standing 
for  a  month.  The  solution  was  slightly  turbid, 
very  viscous,  and  gelatinous  in  the  cold,  but 
homogeneous  ;  on  standing  it  foi-med  a  white 
crystalUne  deposit.  Sulphonation  with  25  "„  of 
sulphuric  acid  gave  an  oil  which  agreed  in  colour 
and  appearance  with  the  properties  of  a  good 
light-coloured  Turkey-red  oil.  Similarh-  good 
products  were  also  obtained  by  sulphonation  with 
35%  of  acid.  Turkey-red  oils  from  ricinoleic  acid 
have  less  emulsifying  power  when  mixed  with 
other  fats  than  have  ordinary  Turkey-red  oils. 
TiU'key-red  oils  prepared  from  oleic  acid  and 
ricinoleic  acid  are  not  very  stable  in  the  presence  of 
acetic  or  dilute  sulphm-ic  acid,  and  are  therefore 
unsuitable  substitutes  for  ordinary  Turkey-red  oils 
in  acid-dye  baths  or  other  acid  media. — C.  A.  JI. 

Ricinoleic  acid  in  oil  preparations  [Turkey-red  oils]. 
F.  Erban.  Seifenfabrikant,  1915.  35,  57S — 581, 
598—000.    Z.  angew,  ('hem..  1915,  28,  Ref,,  515. 

The  composition  of  Turkey-red  oil  prepared  by 
sulphonation  with  25  °o  of "  sulphxiric  acid  differs 
materially  from  that  obtained  liy  sulphonation 
■with  15  °o  of  acid,  WhUe  the  latter  contains  only 
5-26  mols,  of  sulphiu'ic  acid  in  combination  with 
diglyceride.  the  former  contains  9-2  mols,,  of 
which  aliout  one-fifth  is  combined  with  diglyceride, 
and  the  remainder  nnist  lie  regarded  as  comljined 
with  duicinoleic  acid.  The  proportion  of  diricinoleic 
acid  and  in  particular  of  free  ricinoleic  acid  is  con- 
siderably higher  in  the  Turkey -red  oil  obtained 
with  the  larger  proportion  of  sulphuric  acid. 
Hence  the  alkali  required  to  neutralise  the  carb- 
oxyl  groups  is  8-74  "^  as  against  3-30  "„  in  the 
case  of  the  product  prepared  with  the  lower 
proportion  of  sulphuric  acid.  The  amounts  of 
alkali  required  for  decomposition  of  the  oUs  are 
^•12%    for    the    product    prepared    with    15  o^    of 


sulph\iric  acid,  and  0-0()°,',  for  the  product  obtained 
with  25",,  of  sidphuric  acid, — ('.  A,  M. 

Oilseed  trade  and  oil  industry  of  India.     Board  of 
Trade  J.,  Jan.  (5,   1916, 

The  exports  of  oilseeds  from  India  in  the  vear 
ended  Jlarch  31,  1915,  decreased  to  953,900  tons, 
valued  at  £9,750,000.  as  against  1,582,600  tons, 
valueil  at  over  £17.000,000,  in  1!)13-14,  In  normal 
years  al)Out  95  ",,  of  the  exports  go  to  the  countries 
at  present  involved  in  hostilities,  and  the  outlireak 
of  the  war  led  to  a  serious  situation,  especially  in 
regard  to  copra  and  groundnuts.  There  was  a 
reduction  in  tiie  value  of  exports  of  al)out 
£6,61)6,700  in  the  eight  montlis  ended  March.  1915, 
With  the  decreased  ilemands  prices  fell  to  a  much 
lower  level  than  in  1913-14,  Noticeable  decreases 
occurred  in  the  quantity  and  value  of  the  exports 
of  rape  seed,  groundnuts,  sesamum,  and  castor 
seeds.  The  export  of  oilseeds  from  Bombay 
showed  a  decrease  of  42°,,,  from  Sind,  64%,  and 
from  .Madras,  38%,  The  following  table  gives  the 
quantity  and  value  of  the  different  descriptions  of 
oilseeds  exported  from  India  diu-ing  the  year 
ended  March  31,  1915,  as  compared  with  the 
pre\ioas  year  : — 

E.vporls  of  oilseeds. 


1913 

-14. 

1914 

-15. 

Quantity. 

Value. 

Quantity. 

Value. 

Tons. 

Rupees. 

Tons. 

• 
Rupees. 

Castor 

135,UU0 

20,000,000 

83,000 

11,600,000 

Copra 

38.000 

15,000,000 

32,000 

12,300,000 

Cotton    

284.000 

21,300,000 

208,000 

15,100,000 

Grouiuinuts 

278.000 

48.800,000 

138,000 

22,700,000 

Linseed 

414.000 

66,900,000 

322,000 

52,500,000 

Poppy     

19.000 

4,700,000 

7,000 

1,400,000 

Rape   

249,000 

42,800,000 

97,000 

16.300,000 

Sesamnm    . . 

112.000 

27,000,000 

47,000 

10,700,000 

MoA\Tah  .... 

33,000 

5,500,000 

7,000 

800,000 

Mustard      . . 

5.000 

1,061,000 

3,000 

606,000 

Essential  oil 

seeds  

8,000 

1,458.000 

6,000 

1,409.000 

Other  seeds 

7,000 

1,810,000 

4,000 

1,130,000 

The  United  Kingdom  took  206,110  tons  of 
linseed,  nearly  50,000  tons -more  than  in  1913-14. 
In  1913-14,  80  °o  of  the  exports  of  groundnuts  from 
India  went  to  France,  The  decline  in  exports  to 
Prance  was  from  222,380  tons  in  1913-14  to 
109.108  tons  in  1914-15.  Ordinarily  the  share  of 
Madras  in  the  export  of  groundnuts  was  70  °o  of 
the  total  exports.  In  1914-15  exports  from 
Jladras  fell  by  42  %.  and  freight  rates  from  JIadras 
to  Marseilles  "rose  from  22s,  6d.  per  ton  in  April. 
1914,  to  87s,  6d,  at  the  end  of  31arch,  1915,  Owing 
to  unfavourable  weather  coiulitions,  the  1913-14 
crop  of  rapeseed  decreased  by  nearly  12  °o  as  com- 
pared with  the  previous  season,  but  the  1914-15 
crop  was  better  l)y  10°,,  than  the  1913-14  crop. 
The  percentage  of  exports  to  production  is  about 
19  "o  in  normal  veai-s,  but  in  1914-15  it  was  less 
than  10  °o.  The  United  Kingdom  took  a  larger 
quantit\'  than  usual — viz,.  24,681  tons,  as  com- 
pared with  14.099  tons  in  the  previous  year. 
The  percentage  of  exports  of  sasamum  to  the 
production  is  normally  about  20%.  Last  season's 
crop  was  estimated  at  578,000  tons,  or  43%  more 
than  that  of  1913-14. 

Ti-ade  in  cottonseed  in  1914-15  fared  better  than 
that  in  rapeseed.  sesamum.  and  groundnuts,  as  it 
is  chieflv  carried  on  with  the  United  Kingdom. 
Exports"  of  castor  seed  from  India  to  the  United 
Kingdom  decreased  from  55,675  tons  to  35,284 
tons  in  1914-15,  Prices  for  castor  oil  remained 
low,  l)ut  there  has  recentlv  been  a  large  demand  for 
export  and  the  value  has  risen.  The  a\  erage  value 
of  copra  declined  from  about  27s.  3d.  to  about 
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2os.  lOd.  per  cwt.     Sliipments  to  Russia,  Germany, 

aud  BeJiiiuin  decroa:^oa,  Init  those  to  the  I'niteU 
Kins;ilom.  the  Nctherlauils,  and  tYanco  increjised. 
Foruifrl)-  CicrnxaiiN-  was  the  printj|ial  lon^inner  of 
Malabar  lopra.  which  wjvs  used  in  the  nianufaiture 
of  maivarinf  and  odiMo  fat*.  'Die  exports  of  ropni 
from  India  to  liermany  in  lUlo-l-l  amounted  to 
:!;>,i>!'M  ton*  out  of  a  total  export-  for  tliat  year  of 
:<!>,lSil!  ton~.  while  the  exports  of  eopra  from  India 
to  the  Inited  Kin.rdom  imrejised  from  ;d2  ton-; 
in  1!M:!-U  to  !v52o  ton^  in  litU-lT).  .Vs  a  l-esvdt 
of  the  war,  lopra  is  now  being  erushed  in  the 
Unit-eil  Kinju'.om  for  home  eonsumption. 

India's  exports  of  oil-;  are  relatively  small  when 
compared  with  the  great  volume  of  exports  of  oil- 
seeds. .\n  immense  quantity  of  oil  is,  however, 
manufactureil  in  India  by  more  or  less  crude  pro- 
cesses. Village  oil  milLs.  worked  l)y  Indlocks,  and 
presses  worketl  by  hand,  exist  in  all  parts  of  the 
countrj-.  These  supply  most  of  the  local  demand 
for  oils.  There  has  lieen  a  great  ui-rea«e  in  recent 
years  in  the  number  of  oil  mills  worked  by  steam 
or  other  mechanical  power.  These  cnish  all  the 
more  common  oilseeds,  and  this  development  has 
l»een  espeiially  noticeable  in  the  case  of  mustard 
oU,  castor  od.  and  groundnut  oil.  Castor  oil  mills 
have  been  working  successfully  in  Bombay,  the 
Punjaub,  the  I'nited  Provinces,  and  elsewhere  ; 
mustard  oil  manufacture  is  a  flourishing  industry 
in  Bengal  ;  there  are  several  coconut  oil  mills  on 
the  Malabar  coast,  and  in  Cochin,  and  groundnut 
oil  niiUs  in  Bombay,  ^ome  of  the  large  mills  deal 
\vith  a  great  variety  of  seeds. 

Fats;    Preparation    of   optically    active- 


,  .  .      .  „  •     ///. 

Synthesis  of  the  four  possible  optically  active 
bulyrins.  Inversion  of  d-compounds  into  the 
optical  cnantiotnorphs.  E.  Abderhalden  and 
E.  Kichwald.  Ber..  1915,  48,  1847—1865. 
(See  also  this  J.,  1915,  668.) 

Optically  active  monoglycerides  were  obtained 
by  the  a<tion  of  rf-  and"  /-epihydrin  alcohol  on 
the  corresponding  fatty  acids.  Neither  mono-  nor 
di-glycerides  could  be  obtained  without  racemisa- 
tion  by  the  direct  replacement  of  bromine  in 
mono-  and  di-bromohydrins  by  the  action  of  silver 
or  alkali  salts  of  fatty  acids."  Active  diglycerides 
were,  however,  prepared  from  the  d-  and  /-amino- 
glyceroLs  either  tiy  esterifying  their  sulphates  and 
then  eliminating  the  amino-group  with  nitrous 
acid,  or  by  treating  their  hydrochlorides  with  the 
fatty  acid  rhioride  and  precipitating  the  glyceride 
from  the  aqueous  acid  solution  of  the  reaction 
product  by  the  addition  of  sodium  nitrite.  By  the 
latter  method  of  preparation  the  product'  was 
contaminated  with  sulistances  containing  halogen, 
from  which  it  was  purified  by  distillation  in  a  hiirh 
vacuum.  /-0;3-nibutvrin  and  rf-ai-dilnitvrin  had 
[o]'d"=MO" — 1-20'  "(in  alcohol).  M'apfoin  was 
also  prepared  ;  its  specific  rotation  was  extremely 
minute.  The  preparation  of  rf-aminoglycerol  was 
effected  from  d-epil)romohydrin  through  rf-mono- 
bromohydrin  and  /-epihydrin  alcohol.  It  boils  at 
134f'.  at  01  nmi.  pressure,  and  \a]y  (in  water) 
=  2-42''.  Prom  the  same  rf-epibromohydrin. 
i-aminoglycerol  was  obtained  by  inverting  it  first 
into  I-epichlorohydrin  by  the  following  reactions  : 

Br.CH,(5H— CH  .-*BrCH  ..Cn(  OH).CH  ,CT-> 

CU,— CH.CHiCl 
and  then  subjecting  the  latter  to  the  same  series  of 
reaction-s  as  d-epibromohydrin  (see  above).  These 
reactions  are  of  interest  as  they  afford  another 
in.stance  of  the  conversion  of  an  opticalU-active 
substance  into  the  two  optical  isomeridc;^  "without 
intermediate  racemisation. — O.  F.  .M. 

A'i/re  cake  as  a  mibsliiute  for  sulphuric  acid  [for 
extracting  and  refining  grease  from  suds].    See  VII. 


Linseed  oil  dryimj  process.     Fritz.     iScc   XI II. 

P.\TENTS. 

Fats  ;  I'rcpnration  of  a  slahle  catalyst  )>articuliirly 
suitable  for  hardcnimj  [liydroijenatinij] .     Bre- 

incn-Besigheimer  Olfabriken.    tier.  Pat.  286.7SU, 
Dec.  IS,  ISUO. 

TiiK  catalytic  metal  is  precipitated  in  pyi-ophoric 
form  on  an  inoi-ganic  powder,  and  the  nnuss 
iiMiiiediately  made  into  an  enudsion  with  the  oil. 
in  which  catalytic  particles  are  distributed  in 
mici-osc-opic  fineness. — C.  A.  M. 

Operating  plants  for  ejclraction  by  means  of  a 
volatile  solvent  [e.g.,  of  oil  from  seeds].  Eng.  Pat. 
4070.     See  I. 

Preparation  of  varnish  from  scmi-dryinr/  oils,  such 
as  marine  aninuil  oils,  especially  for  oilcloth  ami 
linoleum  mo.tiufactiire.  tier.  Pat.  286,798.  See 
Xlll. 
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lied  lead.      J.   Milbauer.      Chem.-Zeit.,   1915.   39, 
858 — 859. 

.\T  low  temperatures  (:<00-  C),  the  presence  of 
silver  oxide  in  lead  oxide  increases  the  peroxide 
content  of  the  resxilting  led  lead  ;  at  higher 
temperatures  the  silver  oxide  does  not  appear 
to  liave  any  favourable  efiect.  The  yield  of  led 
lead  is  not  iliminishcd  when  the  lead  oxide  contains 
from  002  to  24 °o  "f  bLsmuth  oxide,  but  the 
pigment  has  a  brownish  tint.  The  presence  of 
•/.inc  oxide  or  of  antimony  oxide  decreases  the  yield 
of  the  peroxide  but  does  not  influence  the  colour ; 
iron  aud  copper  do  not  accelerate  the  formation 
of  red  lead  from  lead  oxide,  but  large  quantities 
of  these  metals  have  an  influence  on  the  colom- 
of  the  red  lead.  A  synopsis  is  given  of  much  of  the 
previous  work  bv  the  author  on  this  subject  (see 
this  J..  1909.  612.  1049;  1910.  2S2  ;  1911,  37; 
1912,  193  ;    1913,  97,  161  ;    1914,  703).— W.  P.  8. 


Japan  lac  ;   Chief  constituent  of - 


V.  Constitu- 


tion of  hydrourushiol.  K.  ilajima.  Ber.,  1915, 
48,  1593—1597.  (.See  this  J.,  1909,  532,  1212; 
1912,  998  ;    1914,  91.) 

TnK  synthesis  of  3.4-dimethoxy-l-pentadecyI- 
benzene  and  of  the  next  higher  and  lower  homo- 
logues  having  failed  to  produce  substances  identical 
with  the  dimethyl  ether  of  hydrourushiol.  although, 
like  it,  they  furnished  palmitic  acid  on  oxidation, 
the  preparation  of  simple  alkyl  derivatives  of 
catechol  with  the  alkyl  grouj)  in  the  ortho- 
position  was  undertaken.  These  substances 
behaved  towards  ferric  chloride  very  similarly  to 
hydrourushiol,  giving  an  evanescent  gi-een  colour 
which  rapidly  changed  to  a  black  precipitate, 
and  on  the  hypothesis  that  this  reaction  is  char- 
acteristic of  ortho-alkylated  catechols.  2.3-diraeth- 
oxy-1-pentadecylbenzene.  (CH30),C,HJ■C,^U,,. 
was  synthesised  (see  follou-ing  abstract),  ami  found 
to  be  identi<-al  with  hydrouriLshiol  dimethyl  ether 
The  constitution  of  lu-ushiol  is  thereby  determined 
save  for  the  number  and  position  of  the  double 
bonds  in  the  side  chain. — G.  F.  M. 


of- 


VI. 


■Japan     lac;      Chief      constituent 

Synthesis  of  hydrourushiol.     R.  JIajima  and  J. 
Tahara.     Ber.,   1915,  48,  160(i— 1611. 

llvDROUKUSHioL  dimethyl  ether  was  synthesised 
from  -sodium-dodecine  and  2.3-dimethoxyphenyI- 
propionyl  chloride  by  the  following  series  of 
reactions  : 
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(CH30),c„n3rH.,CH,rori+Nac ;  c-(CHj),ch,-* 

(CII,())..C"„II,  (('H,,)..CO  C:C•{CH.,)9■C[I,^^^^^^-»• 
(cil,0),(MI,•{CU,),•CO■(CII,)„•CH,-> 
(ril,()),('JI,(CH,)„CH, 
Doilpciiii'  \va><  prepared  from  dodeeanol-(l )  by  dry 
dLstilliition  of  its  f)alniitic  aeid  ester,  liroinination 
of  the  (lodeeene  thii.-;  obtained,  ami  treatment  of 
the  latter  with  aleoholie  pota-s.sinm  livtlroxide. 
The  dimethoxyphenvlpropionic  aeid  was  obtained 
liy  condensiiif^  o-vanillin  methyl  ether  with  ethyl 
acetate  and  reduetion  of  the  einnamie  acid  deriva- 
tive produced.  The  saturated  ketone,  obtained  as 
above  by  reducing  the  initial  dodecino  condensa- 
tion product  with  hydrosjen  in  presence  of  platinum 
black,  formed  white  needles,  m.pt.  47  — 4'J  C. 
The  unsaturated  ketone  was  non-crystalline,  and 
decomposed  on  distillation,  anil  was  therefore  not 
isolated.  Tlie  reduction  of  the  ketone  to  hydro- 
\irushiol  dimethyl  ether  was  effected  by  boiling 
for  10  hours  with  amalgamated  zinc  and  hydro- 
chloric acid,  and  a  product  of  m.pt.  36' — 37' C. 
was  obtained  identical  with  that  prepared  from  the 
natural  product. — G.  F.  M. 

Isohydrournsliiol  and  its  loicer  homolor/ue.  R. 
Majima  and  I.  Nakamura.  Ber..  1915,  48,  1597 
—11)03. 

.'?.4-r)lHYDR0XY-l-PP:NT.\DKCYLBEXZEXE  (isohydro- 

uru.shiol)  w.as  prepared  by  condensing  catechol  with 
ii-pentAilecylic  acid  in  "presence  of  tin  chloride, 
and  reducing  the  resulting  ketone, 

(HO),C„H,CO-(CH,),3CH3, 
with  amalgamated  zinc  and  hydrochloric  acid. 
It  forms  leaflets,  m.pt.  91T.,  and  difters  from 
hydrourushiol  in  giving  with  ferric  chloride  a 
permanent  green  colour.  3.-t-Dihydroxy-l-tetra- 
decylbenzene  was  similarly  prepared  from  catechol 
and  myristic  acid,  and  melted  at  84=  C.  Isohydro- 
urnshiol  dimethyl  ether  was  again  synthesised 
(compare  this  ,T".,  1914,  91)  by  a  new  method, 
namely  by  the  condensation  of  methylvanillin 
with  "metiiyldodecylketone  in  presence  of  lfl% 
sodium  hydroxide,"  and  reduction  of  the  resulting 
unsaturated  ketone  first  with  hydrogen  in  pre.sence 
of  platinum  lilack  and  then  with  zinc  and  hydro- 
chloric acid.  It  formed  flat  leaflets,  m.pt.  50"^ — 
51'' C.  and  differed  from  the  corresponding  ether 
of  hydrourushiol  in  giving  only  a  niononitro- 
deriv'ative. — G.  F.  M. 

Linseed  oil  dryinq  process.    F.  Fritz.     Chem.  Rev. 

Fett-Ind..  191o.  22,  00 — 61.      Z.  angew.  Chem., 

1915.  28,  Ref..  514. 
According  to  Hertkorn  (Chem.-Zeit..  1903,  27, 
856;  this  J..  1910.  704)  the  oxidation  of  hn.=eed 
oil  is  most  pronounced  when  the  oil  is  acid,  is 
much  slower  with  neutral  oil,  and  is  practically 
inhibited  by  making  the  oil  alkahne.  This  was 
not  borne  out  by  the  author's  experiments.  A 
boiled  oil  containing  lead  dried  more  rapidly  than 
after  an  addition  of  200  of  linseed  oil  fatty  acids. 
On  the  other  hand  a  varnish  in  which  2  "o  of  a 
stirongly  alkaline  soap  was  dissolved,  dried  almost 
as  rapidly  as  the  control  sample.  Calcium 
hydroxide  oU-paint  drie<l  more  rapidly  than  pure 
linseed  oil  varnish,  and  linseed  oil  containing  5% 
of  calcium  hydroxide  could  be  readily  converted 
into  linos}-n  "at  50 "  C. — C.  A.  M. 

An^er  {micnniie).  A.  Tschirch  and  C.  de  Jong. 
Arch.  Pharm..  1915.  253,  290—305.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  513. 

Two  monocarboxylic  acids  were  obtained  by  the 
decomposition  of  Aweng's  crxide  succinoabietic 
acid  (.Vi-ch.  Pharm..  1894,  232,  060),  viz..  succoxv- 
abiet.c  acid,  C„H.50..C00H  (m.pt.  120=  C.)  and 
succinoabietinolic  acid,  CjjH^Oa.COOIKm.pt.  100° 
or  112' C).  Both  a<-ids  were  also  detected  in 
succinite.    SuccinoabietinoUc  acid  could  be  decom- 


posed into  succinosylvic  acid,  succinoabietol,  and 
liorncol.  Thc^  portion  of  succinite  insoluble  in 
alcohol  (the  succinin  of  Herzelius)  yielded  a 
substance  (succinoresene)  with  the  properties  of  a 
rescne.  This  is  the  main  constituent  of  succinite 
and  of  amber,  and  is  the  cause  of  the  resistance 
of  amber  to  reagents. — C.  A.  M. 

Kew   Zealand    Government    control    of    kaUH-r/um 

trade.  U.S.  Comm.  Rept.  No.  281,  Dec.  1 ,  1915. 
The  New^  Zealand  Government  has  passed  a  law- 
authorising  the  -Minister  for  Lands  to  enter  into 
contracts  for  the  piu'chase  of  tools  and  plant  for 
the  extraction  and  treatment  of  kauri  gum,  and  to 
purchase  and  sell  gum  on  any  terms  and  conditions 
he  thinks  fit.  The  minister  may  in  future  insert 
a  condition  in  kauri  gum  digging  licenses  that  the 
holder  must  give  the  minister  the  first  opportunity 
of  purchasing  all  gum  obtained  \mder  the  license, 
otherwise  the  minister  may  cancel  the  license. 
It  gives  the  Government  power,  by  order  in 
council,  to  set  apart  any  area  of  Crown  land  not. 
exceeding  10,000  acr&s  in  a  kauri-gum  district  for 
the  purpose  of  promoting  the  systematic  recovery 
of  kauri  gum  and  other  valuable  products.  ThLs 
land  mav^be  leased  by  the  Land  Board  to  approved 
per.-ons  "on  condition  that  it  is  worked  for  the 
extraction  of  kauri  gum  and  that  no  lease  shall 
extend  over  more  than  3000  acres,  or  be  for  more 
than  21  vears.  ]Many  of  the  exporters  fear  it  may 
seriouslv"  interfere  with  the  trade  in  general,  and 
it  Ls  a  verv  important  industry  giving  employment 
to  about  "6000  men. 

The  exports  of  kauri  gvim  during  the  four  years 
ending  with  1913  were  as  shown  in  the  following 
table  : — 


1910. 

1911. 

1912. 

1913. 

CnittU  Kingdom  and  Pos- 
sessions   

Tons. 

3,383 
913 

4,149 
246 

Tons. 

2,462 

1,142 

3,314 

469 

Tons. 

2,547 

1,053 

3,894 

414 

Tons. 

3,532 
833 

United  States   

All  other  countries 

3,993 

420           : 

Total 

8,693 

7,387 

7,908 

8,780 

The  total  value  of  the  exports  in  1913  was  over 
£500,000.  The  known  kauri-gum  fields  are  all 
located  north  of  Auckland,  and  cover  about 
814,000  acres,  of  which  approximately  one-half  ls 
Crown  land.  The  guni  mav  be  found  anywhere 
from  the  surface  to  20  feet  down,  and  often  under 
heavy  forests  where  the  standing  trees  are  said  to 
be  from  2000  to  3000  vears  old.  About  350,000 
tons  of  kauri  gum  has  "been  exported  during  the 
past  40  vears,  and  it  is  estimated  that  there  is  still 
an  equal  amount  available.  There  is  talk  of 
imposing  an  export  tax  of  £1  per  ton.  The  price 
of  kauri  gum  is  st  eadilv  advancing,  the  average  in 
1894  having  been  £47  per  ton,  when  the  quality 
was  much  better  than  it  is  now,  to  £61  for  1913. 
The  heaviest  exports  were  made  in  1899  and  1900, 
when  they  reached  11,110  and  10,159  tons  re- 
spectively. 

Colorimetric  determination  of  copper  and  ironlin  pig 
lead,  lead  oxides,  and  lead  carbonate.  \\  tiite. 
Sec  XXIII. 

Patents. 
Carhon-hlack  :  Apparatus  for  makinij——-.G.V^- 
Cabot.  Cambridge,  Ma.ss.  L.S.  Pat.  1,102  131, 
Nov.  30.  1915.  Date  of  appl.,  July  lb,  1914. 
C^RBOX-BLACK  is  deposited  from  burners  upon 
paraUel,  lateraUv-spaced  cylinders,  revolving  above 
the  burners,  inside  a  pipe  paraUel  with  the  cylinders. 
The  deposit  is  removed  l>y  means  of  scrapers 
supported  by  straps  arranged  between  the  cylinders. 

e3 
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Vanii^    from    st^ni-drifiii'i    oil»    such    as    marine 

aninuil   oilx   anil   thf   likf  :     I'rc^Hirution    of 

f.»;<«-i<i//i/  for  oilflittli  and  linolnini  manufacture. 
E.  Oirzik.  Vii'ium.  lii-r.  I'at.  liSii.Ty.s.  lioc.  .'U. 
1913.  liider  hit.  loiiv..  Oct.  IS.  lUKi.  .Vdiiition 
to  tier.   Vat.  2St).04vt. 

Tm.  proportion  of  fatty  acids  naturally  present 
in  the  oil  is  increased  liy  liydi-olytic  or  enzynuc 
action  i)n'foi-al>ly  up  to  2.">  to  .'^O",,.  and  the  free 
acids  are  then  saponified  l>y  the  addition  of  alkali 
lye.  The  residual  oil  is  separated  fr^Mu  the  saponi- 
fied fattv  acids  and  hoiled  or  polymerised  as 
desariluHl  in  the  chief  patent  (see  I->.  Pat.  4(>S.003  ; 
this  J.,  VMi.  OTM—V.  A.  .M. 

Paints  and  prinlhnj  colours  ;    Hanufacturc  of . 

X.  \V.  Turkin.  .Moscow.  Russia.  I'.S.  Pat. 
l,I64.03ti.Dec.l4.191.").  Date  of  appl..  Jan.  10,1914. 

See  Eng.  Pat.  23.12S  of  1013  :    this  J.,  1914.  757. 

Hard  emu i>osit ions  of  matter  :    Manufacture  of 

from  aldehydes  and  their  deriralii-cs  and  phenols 
trith  tars,  turpentine  oil.  and  related  l>odies.  and 
other  substances.  K.  TarassolY.  iloscow.  Eng. 
Pat.  7500.  3Iar.  25.  1914. 

Set:  Ft.  Pat.  470.810  of  1914  ;    this  J..  1915,  187. 

Process  and  apparatus  for  treatinn  in  the  electric 
furnace  i/iLte.^  from  ichich  carbon  separates.  Ger. 
Pat.  2S5.0B5.     See  U.K. 

Manufadttre   of  spirit-solidile   asphaltic    substances 
{from  wood  tar\     Ger.  Pat.  280.650.    See  III. 

Separation  of  china-clay,  ochre,  and  similar  materials. 
Eng.  Pat.  24.077.     See  \'Ul. 


XIV.    INDIA-RUBBER  ;  GUTTA-PERCHA. 

X-tiays  ;    Rubber  (jUtces  for  biinjeuiis  opcratiny  icith 

.     Ciuinochet.     J.  Pharm.  C'hini..   1916,  12, 

16—18. 

Glo\"ES  are  rendered  opaque  to  X-rays  l>y  coating 
them  3  or  4  times  at  intervals  of  about  half  an  hour 
with  a  paste  made  by  mixing  in  a  mortar  100  grms. 
of  finely  powdered  lead  carbonate.  50  grms.  of 
rubber  .solution  (.similar  to  that  employed  for 
repairing  cycle  tjTes).  and  50  grms.  of  light  mineral 
oil.  Large  surgical  gloves  require  40 — 50  grms. 
of  the  paste  each  ;  it  is  applied  with  a  .soft  lirush, 
preferably  to  the  inner  surface  after  the  gloves  have 
Fieen  turned  inside  out  and  filled  witli  a  powder. 
It  adheres  best  after  a  preliminary  coating  of 
dilute  rubVjer  .solution.  It  is  not  alTocted  by 
prolonged  contact  with  water  containing  phenol 
or  with  .strong  alcohol,  but  l)ecomes  blackened 
if  left  for  i  hour  in  ))oiling  water,  and  then  tends 
to  crack  when  the  gloves  are  stretched.  The  paste 
can  be  applied  directly  to  the  hands,  being  readily 
removed  afterwards  by  means  cjf  mineral  oil. 
It  mu.st  be  thoroughly  mixed  before  use. — J.  H.  L. 

Indiarubber  production  in  1915.     S.  Figgis  and  Co., 

Ijondon.  Jan.  4,  1916. 
Exports  of  plantation  rublier  from  feylon  and 
India  in  1915  amounted  to  20.000  tons,  and  from 
.Malaya,  Sumatra,  Java,  and  Borneo  to  72,800 
ton'?,  compared  with  14,800  tons  and  49,700  tons 
respectively  in  1914  ;  these  figures  do  not  include 
some  direct  Dutch  shipments.  The  .supply  from 
Brazil,  in  hiding  .\ma/.onas.  Bolivia,  Pt^ru,  etc., 
was  37,500  tons,  as  against  37.000  tons  in  1914  and 
30.000  tons  in  1913.  The  total  supply  of  raw 
rubber  in  1915  is  estimated  to  have  been  140,000 
tons.  Supplies  from  Central  America  were  verj' 
small.  The  west  coast  of  -■Vfrica  exported  about 
7000  tons.  l)ut  little  was  received  from  the  east 
toa.st.     The  supply   of   balata   was   steady.     Im- 


ports of  rubber  of  all  kinds  into  England  amounted 
to  79.351  tons,  compared  with  59.409  tons  in  1914 
and  55.270  tons  in   191;!. 

I'.XTENTS. 

\Iinl>hcr.}  Treatment  [vulcanisation]  of  }ilastic 
material.  K.  B.  Price.  New  York.  Assignor  to 
Rubber  Regenerating  Co.  U.S.  Pat.  I.l(>1.9li5, 
Nov.  30.  1915.     Date  of  appl.,  Jan.  25.  1913. 

The  rubber  or  other  ninterial  to  l>e  vulcanised  is 
heated  to  a  tcMiipcraturc  below  the  vulcani.sing 
temperature  and  subjected  to  a  reduced  external 
pressure,  for  a  dcliiute  period  of  time,  whercliy 
expanded,  entrapped  tluids  will  be  withdrawn, 
and  is  then  heated  to  the  vulcanising  temperature 
in  a  medium  consisting  of  a  dry  vapour.  — E.  W.  L. 

Vulcanised  [rubber]  articles  ;    Manufacture  of . 

R.  B.  l4ice.  New  York.  Assignor  to  Rubber 
Regenerating  Co.  U.S.  Pat.  1.161.966.  Nov.  .30, 
1915.     Date  of  appl..  Jan.  14,  1915. 

Tyui;s  or  other  articles  are  made  up  of  vulcanisable 
plastic  and  fibrous  materials  to  .substantially  their 
final  form,  and  are  then  vulcanised  in  contact  with  a 
heated  Ilciuid  such  as  glycerin.  The  bead  portions 
of  a  tyre  may  be  subjected  to  a  restraining  pressure 
and  a  vulcanising  temperature  by  means  of  rigid 
walls,  whilst  the  rest  of  the  surface  is  unconfined. 
The  vulcanisation  may  be  only  partially  carried 
out  in  this  way,  the  tyres  being  afterwards  given 
their    final    form,    and    vulcanisation    completed. 

-  E.  W.  L. 

Vulcanised  plastic  articles  ;    Method  of  producing 

.      R.    B.    Price.    New    York.    .Vssignor   to 

Rubber  Regenerating  Co.  V.S.  Pat.  1,161,967, 
Nov.  30,  1915.    .Date  of  appl,,  Jan,  16,  1915. 

Vi'LC.\xi.SED  plastic  articles  are  produced  by 
(lipping  a  form  once  or  more  times  in  a  solution  of 
vulcanisable  plastic,  and  after  each  dip  exposing 
the  form  and  the  plastic  thereon  in  an  enclosed 
space  to  a  reduced  pressure.  In  this  way  the 
solvent  is  removed  from  the  plastic  material  but 
does  not  escape,  and  the  deposition  of  moisture 
and  diLst  on  the  article  is  prevented. — E.  \\'.  L.. 


Rubber  ;  Process  of  vulcanising  - 


.  A.  D.  Warner, 
MLshawaka,  Ind..  and  R.  B.  Price,  New  York, 
-Assignors  to  Rubber  Regenerating  Co.  I'.S. 
Pat.  1.163.050.  Dec.  7,  1915.  Date  of  appl., 
Jan.  30,  1913. 

Rubber  is  sulijected  first  to  a  heating  process  at  a 
temperature  below  212'  F.  (100'  C.)  for  a  definite 
period  of  time,  and  then,  whilst  still  hot,  to  an 
increased  pressure  of  about  25  II).  for  compacting 
it  ;  flnallv  it  is  vulcanised  by  raising  the  tempera- 
ture to  about  265°  F.  (130=  C.). — E.  W.  E. 

Caoutchouc    ;    Production    of .      I.     Ostromis- 

lensky.     Fr.  Pat.  475,565,  July  22,  1914. 

CAOt^TCHOt'C  is  obtaineil  by  the  j)olymerlsation  of 
a-myrcene,  either  alone  or  in  the  presence  of  other 
compounds.  Polymerisation  may  be  l)rought 
about  either  spontaneously,  or  by  the  action  of 
licat.  light,  or  electricity,  anil  either  in  presence 
or  absence  of  catalysts.  /3-Myrcene  is  obtained 
when  isoprene.  i-lther  alone  or  in  the  presence  of 
a  catalyst,  is  allowed  to  stand  at  the  ordinary 
temperature,  or  heated  to  not  aliovt!  150"  C,  or 
exposed  to  ultra-violet  light.  Tlie  /j-myrcene  thus 
produced,  in  company  witli  other  products  of  the 
reaction,  may  also  be  polyineiiseii  by  the  action 
of  alkali-  or  alkaline-earth  metals,  or  of  their 
alloys,  mixtures.  or  amalgams.  /i-ilyrcene, 
C'loll,,,  is  a  moljile  liquid,  li,pt.  63-5=  C.  at  20  mm. 
and  58"  ('.  (approx.)  at  13  mm.  :  sp.gr.  0-8472  at 
20  /4'C.,  refractive  index,  n^' ^1-53080.  The 
following  examples  are  given  of  the  production  of 
a-myrcene  : — (1)  One  kilo,   of  isoprene  is  heated 
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for  10  (lays  at  SO" — DOT.  in  a  closed  vessel; 
(2)  one  kilo,  of  isoproiio  and  50  grms.  of  bajnum 
peroxide,  or  of  benzoyl  peroxide,  or  of  an  ozone 
ilcrivative  of  )S-myroene.  are  heated  at  90"  C.  for 
10  days  ;  {3)  100  parts  of  isoprene  and  li  parts  of 
potiissiinn  sulphite  are  heated  at  t>0~  ('.  for  20 
days  ;  (4)  100  parts  of  isoprene  and  5  parts  of 
piperidine  dithiocarbaniate  or  :5  parts  of  glycerin 
and  (i  part<  t>f  urea  are  heated  together  at  120'  C. 
For  the  proihutiou  of  eaouteho\ic  from  ^'-niyrcene 
the  following  examples  are  given: — (1)  The  mix- 
ture of  products  from  one  of  the  al)0\e  reactions 
is  heat^?d  with  20  grms.  of  sodium  wire  at  70^  C.  ; 
(2)  100  grms.  of  purified  d-mj-i-cene  is  heated  at 
70^  t'.  with  2  grms.  of  sodium  and  100  grms.  of 
barium  peroxide  for  2 — 0  days  ;  (o)  100 "parts  of 
i^-nlj-rcene  and  5  parts  of  sodium  are  exposed,  in 
1^  quartz  vessel,  to  idtra-violet  light  for  several 
days;  (4)  100  parts  of  ^J-myrcene  and  5  parts  of 
■sodium  are  heated  to  70"  0."  for  several  days  ;  (5) 
100  parts  of  p!-myrcene  and  .5  parts  of  benzoyl 
peroxide  are  kept  in  a  closed  vessel  at  the  oi'dinary 
temperature  for  several  months. — E.  \V.  L. 


Vulcanised    rubber  ;    Process  for   oblaiiiiiKj   a   sub- 
stance iflciitical  icith  or  (iiialogous  to  natural . 

I.  OstromLslensky.  Fr.  Pat.  475, 601,  July  23,1914. 

Synthetic  rubber  is  vulcanised  by  heat  in  presence 
of  substances   belonging  to  one  or  other  of  two 
groups  : — (1)  resins,  balsams,  taw  ;  (2)  alcohols  and 
theu'    derivatives.    hydrocarbon.s,    or    solvents    of 
rubber,  or  substances  in  which  rubber  swells.     In 
the  latter  caf^e  the  mass  must  be  basic  in  reaction, 
e.g..  through  the  presence  of  meta,llit-  oxides  such 
as    those    of    zinc,    magnesium,    and    lead.     The 
pi-ocess  may  be  varied  by  adding  to  the  synthetic 
or  to  natural  rubber,  or  to  the  mixture  containing 
tlie  fiKt  group  of  substances,  a  nitrogenous  com- 
pound, such  as  an  amine,  an  alkaloid,  an  aldehyde- 
aounonia,  or  a  derivative  of  one  of  these,  together 
with  a  metallic  oxide,  and  vulcanising  the  mass 
by  the  hot  or  cold  process.     The  following  examples 
are  given  : — (1)  a  mixture  of  '■  normal  "  isoprene 
rubber,  100  ;    colophony,  12  ;      sulphur,   18  ;    and 
zinc   oxide.    20    parts,    is    heated    at    135'  C.    for 
1  hour  40  mins.  ;   (2)  2  parts  of  hexamethylene- 
tetramine   is    added    to    the   preceding    mixtiu-e ; 
vulcanisation  is  then  completed  in  15—^18  minutes 
at  130=— 135=  C.  or  in  40 — 45  minutes  at  120    C.  ; 
(3)  ;S-rn>Tcene-rubber.  100  :  colophony,  18  ;  sxUphur, 
4'5  ;    piperidme    piperidyldithiocarbamate    or    di- 
isobutylamine   dithiocarbamate.   0-5  ;   zinc   oxide, 
10  ;  and  magnesium  oxide,  10  parts,  are  heated  at 
135'' t".    for    35 — 40    minutes:    (4)  a    mixtm-e    of 
^-myrcene-rubber,   100  ;  solution  of  colophonv  in 
coal-tar.    15;    sulphur.    9:    brown    factice,  'lO ; 
piperidine     piperidyldithiocarbamate,     0-5  ;     zinc 
oxide,  10  ;    and    magnesium    oxide,    15    parts,  is 
\-ulcanised  at  135"  C.  for  50  minutes  ;  (5)  rubber 
obtained     by     autopolymerisation     of     dimethvl- 
crythi-ene  at  ordinary  temperature.  100.    is  mixed 
with  sulphur,  S  ;  colophony.   10  :  zinc  oxide.  20  ; 
terpineol.     6  ;     and     hexamethvlenetetraniine.     6 
parts,  and  ^-^^lcamsed  for  45  minutes  at  130"  C.  ; 
(6)  the  mixed  xanthate  of  zinc  and  menthvl  ether 
IS  used  in  place  of  the  hexamethvlenetetraniine  in   ' 
example  (5)  ;  vulcanisation  is  etTected  in  the  same    I 
tune  at  the  same  temperature  :  (7)  a  mixture  of   I 
rubber  obtained  by  heating  diniethvlervthrene  at 
•)0 — 150"  C,   100;  colophony.  8;  zmc  oxide,  15; 
menthol,    tei-pineol,    or    geraniol.    0.    and    hexa- 
""•nylenetetramine.    4    pai-t-s,    is    vulcanised    at 
135^  C.  for  50  minutes  :  (8)  jS-nivrcene-nibber.  or 
normal  "  isoprene  rubber,   100,    is  mixed  with 
vaselme     oil.    1,    and    piperidine    piperidvldithio- 
carbamate,   2   parts,   rolled   into   thin   sheet,  and 
\Tilcanised  by  immei-sion  in  a  2-5  Oq  solution  of 
sulphur  chloride  in  carbon  bisulphide  for  20 — 80 
seconds.     (See  also  this  J.,  1916.  58.)— E.  \V.  L.. 


Vvlcauisini/    aqeut.    and    method    of    manufacture. 
P.   Kodier.     Fr.  Pat.  476,059,  Apr.   1,   1911. 

Vulcanisation  can  be  effected  at  a  temperature 
of  50"  t-o  60=  C.  by  the  use  of  a  Mdcanising  agent 
— "  oxysulphoihloram  " — prepared  by  saturating 
a  well-cooled  mixture  of  animoniacal  cldoride  of 
.sulphur  and  sulphuric  monochlorohydrin  with 
chlorine.  This  substance  Ls  a  solid  melting  at 
about  54  ("..  and  in  use  is  mixed  with  the  rubber 
or  oil  to  be  vuleanisetl,  together  with  varying 
amounts  of  an  alkali  sulphide.— E.  W.  L.. 

Rubber  ;  Pliable,  plastic,  and  elastic  substitute  for 

.     J.  de  la  Fl-esnave  and  L.  Aimond.     Ft. 

Pat.  476.509,  Apr.  24.  1914. 

Cholesteryl  estei-s.  obtained  by  the  action  of 
oxidised  or  non-oxidLsed  oUs.  such  as  linseed  or 
Hevea-seed  oil,  upon  the  non-saponifiable  resins 
of  rubber  or  guttapercha,  are  treated  with  sulphur 
chloride,  at  ordinary  or  increased  pressure,  and 
in  the  presence  of  an  inert  gas,  such  as  carbon 
dioxide,  or  not.  For  example,  100  kUos.  of  Hevea- 
seed  oil  is  heated  with  100  kilos,  of  non-saponifiable 
rubber  or  guttapercha  resins,  in  presence  or 
absence  of  a  cat«.lyst  such  as  32  "p  hydrochloric 
acid,  for  2  horn's.  The  ester  obtained  resembles 
lanoline  in  appearance.  It  is  washed  and  pressed 
to  remove  glycerin,  transferred  to  an  autoclave 
mixer,  into  which  carbon  dioxide  at  2  atmospheres 
pressiu-e  is  introduced,  followed  by  a  fine  stream 
of  5  to  15  kilos,  of  sulphur  chloride.  The  tem- 
perature is  kept  do«n  by  mean-s  of  water-circu- 
lation. Loading  materials  such  as  zinc  oxide, 
barium  sulphate,  etc..  may  be  added  before  or 
after  the  addition  of  the  sulphur  chloride. 

— E.  W.  L. 

Butadiene  ;    Production  of  pure .     Farbenfabr. 

vorm.    F.    Baver   imd   Co.       Ger.    Pat.    286,640, 
Apr.   25,    1913. 

To  separate  butadiene  from  other  gases  (hydrogen, 
methane,  carbon  monoxide  and  dioxide,  nitrogen, 
etc.)  of  no  value  for  the  production  of  artificial 
rubber,  the  gaseous  mixture  is  treated  with  liquid 
sulphur  dioxide  or  a  solution  of  sulphur  dioxide 
in  an  anhydrous  solcent.  e.(/..  toluene,  at  a  tempera- 
ture at  w  liich  no  separation  of  a  precipitate  occurs  ; 
the  butadiene  is  alisorbed  quantitatively  and  is 
obtained  in  a  pure  state,  after  removing  the  sulphur 
dioxide  by  distillation,  or  by  tieatment  with  bases. 
By  this  method  the  isolation  of  the  solid  compound 
of  butadiene  and  sidphur  dioxide  is  avoided. 

— F.  W.  A. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Xiirogcn    in   leather  waste  :    Delenninal ion   of . 

R.  P.  Rose.     J.  Assoc.  Off.  Agric.  Chem.,  1915, 
1,  396-398. 

Thr  amount  of  available  organic  nitrogen  in 
treated  leather  waste,  determined  by  the  neutral 
permanganate  method,  is  always  higher  than 
when  determined  by  the  alkaline  permanganate 
method,  the  former  giving  constant  residts  whilst 
the  residts  given  by  the  latter  method  are  variable. 
This  was  found  to  be  due  to  retention  of  ammonia 
in  the  alkaline  permanganate  method  in  the  form 
of  complex  ammonio-manganese  compounds,  as 
shown  by  the  liberation  of  a  further  amount  of 
ammonia  when  the  residue  after  distillation  is 
treated  with  potassium  sulphide  and  again  dis- 
tilled.—T.  C. 


XVI.— SOILS ;  FERTIUSERS. 


Soil  analyses;   Interpretation  of- 


G.  S.  Fraps 


J.  .Vssoc.  Off.  Agi-ic.  Chem.,  1915.   1.  418 — 421. 
Soil  analyses  are  made  by  three  distinct  methods. 


132 


Cu  XVI.— SOILS;    FERTILISERS. 


[Jim.  31.  1910. 


to  wit  :  bv  dotoruiininp  tlic  total  plant  food  anil 
the  othiT  "soil  constituents,  by  tiiulin^  the  plant 
fixnl  soluble  in  hot  eoneentratiHl  h\  dnvlilorii-  aoid. 
and  by  estiinatinv;  the  phosiihorii-  acid,  the  potasli. 
and  tJie  lime  sohible  in  weak  solvents.  (■.</..  m  .Y  ."> 
nitric  acid.  (The  total  nitroiren  is  estimated  in  all 
thice  methcHls.)  The  tii-st  method  is  defective 
beiauso  it  dot>s  not  bi-in>;  mit  any  relation  between 
the  total  plant  fiHul  and  the  soil  deficiencies.  Tlie 
second  is  widely  nst>d.  but  chemists  are  not  ap-eed 
upon  the  standani  to  be  adopted  in  the  interpreta- 
tion of  the  i>-sults.  At  the  Texas  As;ricviltiiral 
Kxperiment  .Nation  it  has  been  shown  that  there  is 
an  averaiie  rvlation  between  the  total  nitroi;en. 
the  attive  phosphoric  acid  and  potash  (deduced 
from  theii-  solubilities  in  .Y  5  IlNOj).  and  the 
average  tleficiencies  of  the  soil  for  the.se  constituents 
as  found  in  pot  experiments.  The  method  based 
upon  these  data  is  held  to  give  the  best  criterion 
of  the  soil  fertility  as  well  as  the  best  means  of 
ihHhuing  its  deficiencies.  The  results  atlorded  are 
relative  and  not  absohite  ;  they  are  based  on  the 
a.ssumption  that  plant  food  is  the  determining  factor 
in  pr».>duction,  and  there  may  be  other  factors; 
and  generallv,  the  application  of  the  anah-tical 
i-esults  to  field  conditions  is  difhcxdt.  However, 
the  method  has  proved  of  great  value  in  dealing 
with  Texas  soils. — K.  H.  T. 


Soil    protozoology :      Xeip    vtethodn    in 


-.      N. 

KopeloET,    Hr"  C.    Lint,    and    V>.    A.    Coleman. 

Science.     191.=i.     42,     284 — 28fi.     Bull.     Agiic. 

Intell.,  l'.il.5.  6,  1452—1453.     (See  this  J.,  1915. 

1155). 
A  MODIFICATION  of  the  microscopical  apparatus  used 
for  coimting  blood  corpuscles  affords  the  liest 
and  most  accurate  means  of  enumerating  protozoa. 
Its  advantages  are  many,  althuugh  the  initial 
cost  Ls  high  and  numerous  counts  have  to  be  aver- 
aged to  ensure  accurai-y.  The  production  of 
ammonia  is  an  unreliable  index  of  the  action  of 
soil  protozoa  upon  bacteria,  because  it  is  also  formed 
by  the  activity  of  soil  fungi.  To  obviate  this  source 
of  error,  fungi  can  be  eliminated  by  plating  on 
special  fungi  media  and  making  sub-cultures  from 
the  fungus-free  solution  whi<-h  collects  in  the 
cavity  of  the  agar  plate.  As  regards  cultural 
media  for  soil  protozoa.  10%  I'fiy  infusion  is  the 
best  medium  for  small  flagellates  and  for  small  and 
large  ciliates,  and  the  same  liqviid.  containing 
also  0-5  °o  of  egg  albumin,  is  the  best  for  all  ciliates. 
Although  inferior  to  the  last-named  medium, 
soil  extract  Ls  also  excellent,  and  small  ciliates 
develop  very  well  in  a  S",,  chicken  manure; 
medium.  The  nature  and  number  of  protozoa 
developed  in  a  cultural  medium  depen<l  upon  its 
nature,  the  kind  of  soil  used,  and  upon  the  time  of 
incubation;  they  appear  usually  in  flie  following 
sequence  :  small  flagellates,  small  ciliates.  large 
flagellates    (if    any),    large    ciliates. — K.  ll.T. 

Amino-acid  nitrof/eii  of  noil.    R.  S.  Potter  and  R.  S. 
Snyder.  J.  Ind.  Kng.  ("hem.,  1915,  7,  1049—1053. 

T.srso  Kober"s  copper  method  (.T.  .\mer.  Chem. 
Soc,  1913.  35,  151(1)  no  amino-acid  nitrogen  could 
be  detected  in  a  dilute  a<id  extract  of  soil,  even 
after  adding  a  small  quantity  of  an  amino-acid 
to  the  soil.  In  an  extract  prepared  with 
2''o  sodium  hydroxide  solution,  on  the  other 
Iiand.  practir-ally  the  entire  amount  of  amino-acid 
added  to  the  soil  could  be  recovered.  The  same 
quantity  of  amino-acid  nitrogen  was  found  after 
extracting  the  soil  with  dilute  alkali  for  1.  2.  4. 
and  tl  hours  respectively.  In  the  case  of  two  soils 
containing  respectively '0-151  and  OlSO",,  of  total 
nitrogen,  the  total  amino-a'-id  nitrogen  (nitrogen 
in  an  amino  group  in  a- or /S-posit  ion  with  reference 
to  an  iin.substituted  carboxyl  group)  was  I'.tTt 
and  231  parts  per  million,  the  free  amino-acid 
nitrogen    (i.e.,   in    "  free  "   amino-acids)   was   5"45 


and  14-7,  and  tlie  tot«l  peptide  nitrogen  (a-  and 
■i-amino-nitrogen  of  aniino-arids  from  liydrolyseil 
peptides)  was  3I-.">  and  30!l  parts  pi'r  million. 
No  tendency  for  amino-acid  nitiMgeii  to  aiiviinulalc 
in  acid  .soil  coidd  be  observeil  whether  the  snil  was 
imtreated,  or  limed,  or  heavily  manured  with 
hoi-se  maniu-e.  In  the  heavily  manured  so'l  the 
nitrate-nitrogen  showed  a  decided  decrea.se  at 
tii-st,  but  increased  after  4 — ti  weeks.  The  content 
of  amino-acid  nitrogen  was  lower  than  that  of 
anunonianitrogen,  but  usually  varied  in  a  similar 
nuumer. — .V.  .S. 

Ilumificaiioii  of  pliinl  consliluoils.  \.  Trouseff. 
.Selskoie  Khosiaistvo  i  Liesovodstvo,  1915,  247. 
57,'>— 005.  Bull.,  .Vgric,  Intell.,  191,5,  6,  14.)3— 
1154. 

TllK  humification  of  iilant  remains,  of  carbo- 
hydrates, pi'oteins.  etc..  was  investigated  experi- 
mentally both  on  the  soil  surface  and  beneath  it. 
It  is  concluded  that  soil  humus  is  derived  primarily 
from  lignin.  proteins,  starch,  chlorophyll,  tannic 
bodies,  phlobaphenes,  some  fats,  and  giuns,  and 
that  cellulose,  hemicellulose,  mono-  and  di- 
saccharides,  glucosides,  organic  (including  amino-) 
acids  do  not  hiunify.  Black  lumms  is  formed 
rapidly  when  lignin,  proteins,  pigments,  an<l  tannins 
arc  present  together  ;  its  production  is  much 
slower  when  only  the  first  two,  or  even  when 
proteins  alone,  undergo  decomposition.  Since 
bacteria  are  rich  in  proteins,  it  is  possible  that 
their  bodies  may  humify,  and  the  organic  matters 
concerned  in  their  nutrition  may  indireeth' 
produce  humus.  Natural  humification  is  lonfined 
to  those  organic  substances  which  are  readily 
transformed  artificially  by  the  action  of  very  active 
chemical  agents.  The  composition  of  humus 
varies,  but  it  always  contains  the  decomposed 
residues  of  lignin.  proteins,  etc.  (See  also  this 
J„  1915,  808.)— K.  H.  T. 


,*?0(7  ;    Changes   in 


■  bror((ihf   nboul   by    heating. 


A.  Wilson.  Sci.  I'roc.  Rov.  Dubl.  Soc.  1915, 
LX.S.].  14,  513—520.  J.  fiiem.  Soc.  1915.  108, 
i.,   1090—1091, 

Soils  which  were  heated  at  temperatures  from  CO" 
to  150°  C.  showed  a  regular  depres.sion  in  the 
freezing  points  of  its  aqueous  extracts,  which 
increased  from  OOti'  in  the  case  of  soil  heated  at 
00' C,  to  019'  in  the  soU  heated  at,  150°  C.  ; 
coincidently,  the  electrical  conductivities  ot^  the 
extracts  showed  an  increase  from  3(>-0  X  10~°  to 
198xl0~3.  It  is  therefore  evident  that  the 
aniovmt  of  soluble  matter  is  increased  by  heating. 
Whilst  extracts  of  the  original  soil  were  practically 
colourless,  the  extracts  of  the  heated  soil  varied 
from  a  faint  brownish-yellow  coloia-  (00"  <''.)  to  a 
very  deep  brown  (150°  C).  Soils  which  were 
heated  at  the  higher  temperatures  absorbed  more 
water  than  unhealed  soils.  Experiments  in  which 
the  soil  extracts  were  prepared  by  stirring  the 
soils  with  water  and  filtering,  instead  of  l)y  per- 
colation, gave  similar  results.  The  conclusion  is 
drawn  that  the  increased  fertility  of  heated  soils 
may  lie  partly  due  to  the  increase  in  soluble 
constituents  and  to  the  change  in  soil  textitfe 
i-esulting  in  an  increased  power  of  retaining  water. 

TAmr :  magnesia  ratio  in  soil  amendments.  W. 
Thomas  anil  \V.  Frear.  J,  Ind.  Eng.  Chem., 
1915,  7,  1042-1041, 

E.XPKKIMEXTS  were  made  with  clover  on  a  run- 
down silty  loam  soil  showing  a  lime  requirement, 
liy  Yeitch's  method,  of  1500  lb.  per  acru-7  in.  ; 
piiraftined  wire  baskets.  5 J  by  5}  in.  size,  were 
used  for  holding  the  soil.  In  similar  unfertilised 
soil  from  an  adjacent  plot,  there  was  O^Oo^o 
CaO  and  0  509",,  .MgO  in  the  surface  soil  and 
0:',77"„  Cat)  and  0  t(79"„  MgO  in  the  suUsoil. 
The    dressings    were   ground   and   sifted    through 
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a  100-inesl»  sieve  before  application  and  wore 
aildtil  in  amounts  rcqiiiroil  to  neutralise  atiilitv  ; 
Ih.-y  consist 0(1  of  dolomite  (CaO  :  M^O  ^  1  :  1), 
and  mixtures  of  ealoite  and  maKnesite  and  of 
<al(ium  and  niagnesiunj  hydroxides  (CaO  :  MgO  = 
1:1.  2:1,  and  :5  :  1 ).  It  was  found  that  none 
of  the  dressinsjs  tlid  any  harm  during  tlie  fu'st 
year  after  application,  and  the  only  distinct 
difference  observed  during  the  jioriod  of  growth 
was  that  the  germination  of  the  seed  was  retarded 
by  :>  or  4  days  wlien  Ijighly  magne-^ian  drc-:sii\g.s 
■were  vised.  The  yields  were  slightly  higln-r  from 
the  highly  calcareous  than  from  the  highly 
magnesian  dre.^sings.  and  the  liydroxiiles  were 
more  beneficial  than  the  carbonates.  Dolomite 
was  less  beneficial  than  a  corresponding  dressing 
of  calcite  and  magnesite. — A.  .S. 

Deiennination  of  nilroqen  in  Icalher  icaslc.     Rose. 
.sVe  XV. 

Use  of  pressed  apyile  pomace.     Barker  and  CHming- 
ham.     See  XVIII. 

Alcoholic  fermentalion  in  Ihe  hi(iher  phnils.     ilinen- 
koff.     See  XVIII. 


P.VTEXTS. 


Teal;   Treatment  of - 


-for  nse  as  fertiliser.  N. 
Testrup.  Westminster,  T.  Rigby.  Dumfi-ies,  and 
Wetcarbonizing.  Ltd.,  Westminster.  Eng.  Pat. 
18,838,  Aug.  19,  1914. 

The  fertility  of  light  soils  is  increase<l  by  the 
application  of  peat  which  has  been  heat*d  in  the 
wet  state  to  at  least  00'  C.  without  expelling  the 
moLstiu^e  (see  this  J..  19U!.  ll.'jO  :  1914,  783,  911, 
■912),  and  the  greater  part  of  the  water  then 
Temoved.  Such  prepared  peat  is  deprived  of  its 
slimy  and  water-binding  character,  and  being 
spongy  acts  as  a  moisture-retaining  ingredient  in 
tie  soil.  Its  fertilising  value  is  enlianced  by 
subsequent  treatment  with  ammonia  (see  this  J., 
1915,  1249).— E.  H.  T. 

Phosphate  composition  and  process  of  calcining 
phosphates.  S.  B.  Xewberrv  and  H.  X.  Barrett, 
Bavbridge,  Ohio.  U.S.  Pat.  l.lt)2.802,  Dec.  7, 
1915.  Date  of  appL.  Xov.  25.  1912.  (See  this 
J.,  1915,  1263.) 

Ptlvehiised  mineral  calcium  phosphate  is  mixed 
■with  sufficient  alkali-metal  compound  to  yield  on 
calcination  an  amount  of  oxide  equal  to  5 — 12  °o 
of  the  weight  of  phosphate,  the  mixture  is  rendered 
porovis.  and  brought  int-o  intimate  contact  with, 
and  heated  bv  a  strong  current  of  hot  gases  at 
atemperatureof  2000=— 2700=  F.  (1500  — 1700=C.) 
whereby  the  alkali-metal  oxide  is  formed  and  the 
volatile  components  of  the  charge  are  expelled. 
The  heating  is  continued  further  until  the  oxide 
is  partly  volatilised  and  most  of  the  phosphate  has 
become  citrate-soluble. — E.  H.  T. 

Phosphate    fertilisers  :     Process     of    n}akin(i •. 

S.  B.  Xewberri-  and  H.  X.  Barrett.  Bavbridge, 
Ohio.  U.S.  Pat.  1.162.944.  Dec.  7.  1915.  Date 
of  appl.,  Xov.  4,  1912.    (See  preceding  abstract. ) 

The  mixtm-e  is  made  permealde  bv  moistening 
with  water  and  drying  rapidly,  and  it  is  agitated 
during  the  calcination  ;  it  never  becomes  fused  but 
IS  kept  in   a   porous    condition   throughout. 

— E.  H.  T. 

Fertilisers;  Process  of  mamifacturlng .     J.  H. 

Connor,  Shappsburg.  Pa.  U.S.  Pat.  1.163,130, 
Pec.  7.  1915.  Date  of  appl.,  Oct.  9,  1913. 
Phosphate  rock,  soda-ash,  lime,  and  blast-furnace 
slag  containing  a  calcium  compound  or  calcium 
and  magnesium  salts,  are  ground,  mixed,  and 
calcmed,  whereby  part  of  the  phosphoric  acid, 
potassium,  and  calcium  is  converted  into  a 
■water-soluble  form. — E.  H.  T. 
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Mauritius  Department  of  Agriculture  Report  for 
1914.  [Cane  sugar  manufacture.]  F.  A.  Stock- 
dale.     Intern.  Sugar  J..  1915,  17,  566 — 567. 

The  financial  condition  of  all  agricultural  under- 
takings in  the  colony  has  improved  as  a  result 
of  a  series  of  good  seasons  and  satisfactory  prices, 
and  during  1914  the  increase  in  the  monetary 
value  of  the  crop  sugar  worked  up  by  the  59  fac- 
tories amounted  to  £2,000,000.  placing  the  industry 
on  a  strong  fuiancial  basis,  and  making  possible 
improvements  in  cultivation  antl  maimfacture- 
Cane  dLseascs  gave  little  trouble  in  the  period 
reviewed,  though  the  White  Tanna  variety  Ls 
giving  indication  of  some  degeneration.  Uba  cane 
gave  good  retui-ns  on  lands  of  low  fertility,  and 
several  Demerarn  seetUings  have  yielded  promising 
results  in  some  localities.  In  the  factories  the 
triple  cu'cidation  type  of  furnace  with  long  com- 
biLstio:i  chambers  and  axitomatit-  feeil.  has  proved 
satisfactory  for  Ijin-uing  bagasse,  ilesschaert 
grooved  rollers  have  given  promising  results. 
There  is  a  movement  to  replace  the  small  vacuum 
pans  found  in  many  houses  by  larger  ones. 
Suction  gas  plants  for  driving  the  crystallisers 
and  centrifugals  have  proved  economical.  Sodimn 
phosphate  has  been  lused  with  satisfactory  results 
on  two  estates  (this  J..  1915.  916);  it  facilitates 
clarification  and  reduces  incrustation. — J.  P.  O. 

Reducing  sugars;    Decomposition  of - 


sugar    mannfacture.       H.    C.    Prinsen    Geerligs. 
Louisiana  Planter.  1915,  40,  10 — 11. 

ACCORDIXG  to  the  figures  of  the  M\itual  Control  of 
Java,  the  amount  of  reducing  sugai's  in  cane 
juices  is  diminislied  considerably  during  clarifica- 
tion and  evaporation,  whether  the  defecation- 
sulphitation  or  -carbonatation  process  be  used  ; 
the  decrease  is  about  15  "„  in  the  former  and  22% 
in  tlie  latter  mode  of  working.  Laboratory 
experiments  made  by  van  der  Linden  in  Java 
(see  following  abstract),  however,  indicated  that 
with  careful  operation  tlie  destruction  of  reducing 
sugai's  in  the  defecation-sulphitation  process  of 
clarification  may  not  exceed  5  °'„  of  the  amount 
originally  present  in  the  raw  juice,  though  a  notable 
decrease  durmg  evaporation  appears  inevitable. 
When  applying  the  single  or  double  carbonatation 
process,  the  laboratory  experiments  indicated 
that  the  destruction  of  reducing  sugars  depended 
upon  the  dm-ation  of  the  action  of  the  caustic  lime, 
and  that  after  treatment  by  this  method  the 
reducmg  sugars  did  not  decrease  during  evapora- 
tion. This  variance  between  factory  and  labora- 
tory figures  is  probalily  due.  according  to  the 
author,  to  Inadvertent  addition  of  an  excess  of 
lime  or  the  use  of  too  high  a  temperature  in  actual 
practice. — J.  P.  O. 


Reducing   sugars:     Decompo-^ition    of - 


under 


conditions  analogous  to  those  of  the  manufacture 
of  cane  sugar.  T.  ^'an  der  Linden.  Ai-chief 
.Suikerind.  Xederlandsch-lndie.  1915.  23,  653 — 
685.  Bull.  Agric.  Intell.,  1915,  6,  1526—1527. 
The  decomposition  of  reducing  sugars  during 
clarification  and  concentration  of  the  syrup  was 
investigated  as  far  as  possible  under  manufactiu-ing 
conditions,  the  amount  of  reduction,  the  gravity, 
polarisation,  sucrose  content,  and  the  acidity 
or  alkalmitv  being  determined.  The  defecation 
tests  showed  that  the  reducing  sugai-s  remained 
practically  unchanged  ;  the  sulphitation  tests 
proved  that  the  decomposition  did  not  exceed 
5°o  and  the  maximum  change  during  concen- 
tration varied  from  3  to  16  "o-  The  carbonatation 
tests  showed  that  the  decomposition  was  at  a 
maximum  during  the  treatment,  ranging  from 
3   to   13  °o-     -^'^  the  figures  obtained  were  much 
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below  those  found  in  actual  pTaiticp  liy  the 
Mutual  I'ontnJ  Kaetorie<.  it  follows  tliat  a<ltlitioiial 
factors  louie  into  opoi-atioii  on  the  uianufneturinp 
seale.  It  was  further  foun>l  that  the  a<li!ition  of 
an  alkaline  ot-jraiiie  .salt  hail  no  appreeinhle  efleet  ; 
that  prei-ipitat4Hl  matter  exert<'il  hut  very  little 
influence  on  polarisation  :  that,  i-xcept  in  the 
»lef«H-ation  tests,  the  polarisation  values  inereaseti 
ilurins;  claritieation  :  that  the  siici-ose  reuiaine<l 
constant  except  wliere  inversion  took  place;  ami 
that  claritieation  >\itl>  hasic  h-ad  acetate  tlid  not 
alTeit    the   reiiucinj;   i>ower.— K.  H.  T. 

Sucrose  dr'cmiinaiioii  ;   Double  polarisalion  process 

of applied  io  rune  prodiirts.  and  the  varialion 

vfihrcoiislaiit.   H.  I'ellet.   Intern.  Sugar  J.,  1915, 
17,  5o8 — oliO. 

Ix  estahlishinj;  the  constants  to  he  useil  for 
calculating  the  results  obtained  I>y  the  double 
polarisation  method,  the  highest  grade  refined 
sugar  should  be  used  in  preference  to  sugar  purified 
by  pi-ecipitation  with  alcohol  ;  the  latter  treat- 
ment nia\'  yicUl  a  product  containing  a  smaller 
amount  of  mineral  matter,  but  is  !es.s  satisfactory 
in  eliminating  the  reducing  sngai-s.  After  det<»r- 
mining  the  moisture,  ash.  and  reducing  sugars, 
the  true  sucrose  content  may  be  calculated  verj' 
exactly  l>y  difference,  the  organic  non-sugar 
being  estimated  by  multiplying  the  ash  percentage 
by  15  or  1«.  It  is  emphasised  that  the  constant 
should  be  determined  by  the  operator  in  every 
case  for  the  particular  saecharimeter  and  flasks 
used,  and  also  for  the  indi\  iihial  mode  of  working 
followed.  The  author  agrees  with  Stanek  (this  J., 
1914.  433)  that  muta-rotatiou  of  the  invert 
sugar  may  appreciably  affect  results  in  the 
double  polarisation  method,  and  consequently 
the  interval  between  invei-sion  and  rejiding  must 
lie  the  same  in  the  actual  assay  as  in  the  control 
determination. — J.  P.  O. 

Gum-frayaraiith   industry   in  Persia.     L'..S.  Couun. 
Kep.  Xo.  293.  Dec.   15.   1915. 

The  various  species  of  Asirat/aliis,  from  which 
gum  tragacanth  is  obtained,  grow  on  the  moun- 
tain ranges  wliich  surround  the  Pei'sian  plain. 
The  price  of  the  gum  has  increased  5  to  10  "o  since 
the  outbreak  of  hostilities  in  Europe.  The  present 
prices  per  pound  for  the  dilTerent  grades  of  gum 
are  as  follows  :  First  grade.  3s.  ;  second  grade. 
Is.  8d.  ;  third  grade.  Is.  2d.  ;  fourth  grade.  lOd.  ; 
and  fifth  gratle,  tid.  The  principal  Persian 
markets  for  gum  tragacanth  are  Hamadan, 
Shiraz,  Kerman,  and  Kermanshah.  J-Yom  150  to 
200  tons  Is  exported  annually  from  Hamadan.  ' 
Before  Aug\ist  1.  1914,  half  of  this  amount  was 
<hippe<I  to  K\issia  and  the  other  half  to  America 
and  Great  Britain  ;  but  since  that  date  the  amount 
shipped  to  Russia  has  lieen  reduced  to  one-fifth, 
the  other  four-fiftlis  going  to  .America  and  Great 
Britain.  Great  Britain  and  Russia  are  the  largest 
importers  of  Persian  tragacanth,  followed  by 
Turkey,  India,  and  the  f'nited  States.  The 
exportti  in  the  vear  1913-14  were  valued  at  ' 
f233,000. 

Various    methods    of   modifijinii    starch    for    sizimj 
[cotton  warps'].     Bean.     See  V. 

P.\TEXT. 

Starch;   Apparatus  and  process  for  ]/urifying . 

L.  I'.  Bauer.  Pekin,  111.     I'.S.   Pat.   1,101,820, 
Nov.  30,  1915.    Date  of  appl.,  Apr.  31,  1913. 

Watku  containing  powdered  starch  and  impurities 
of  lower  specific  gravity  in  suspension,  is  gently 
agitated  at  a  level  consi<lerably  lielow  the  surface. 
The  rising  impuritias  are  move<l  horizontally 
across  the  surface  of  the  liquid  towards  an  ovei-- 
flow  point,  at  a  rate  suflicient  to  prevent  them 
from  settling,  and  the  starch  is  drawn  ofl  at  the 


hottom  of  the  liquid.     (Cp.  t'.S.  Pat«.  986,540  an.T 
tisti.541  ;    this   J.,    1911,   503.)— J.  H.  L. 


XVm— FERMENTATION    INDUSTRIES. 

]'iiii)icalion  in  a  sulphuroii.t  iniilitiin  uith  and 
u-ithuut  .sWccd'rf  ferments.  G.  I)alni;usso  and  L. 
Sutto.  La  Revista  Viticolt.,  1915,  21,  385 — 393. 
Bull.  Agric.  Int<?ll.,  1915,  6,  1.j25. 

In  order  to  find  tlic  best  method  of  treating  the 
wines  of  Conegliano  when  "  oxidasic  break  " 
("  casse  '■)  or  ""  turn  "  occurs,  vats  of  nuist  were 
treated  respectively  witli  potassimn  l)lsulplute.  with 
•■  luosulphite  .Tacquemin."  witli  tlie  same  and 
■  multilevures  Jac(|Ui'niin."'  and  with  the  last-named 
ferment  alone.  Comparison  between  the  vats  and 
with  the  control  vat  showed  lliat  svdphitation  was  in 
every  sen.se  the  best  method  of  ensuring  a  limpid 
white  wine  and  of  preventing  oxiilasic  break  and 
malolactic  fermentation.  The  "  biosidphite 
.lacquemin  "  was  no  l>etter  than  potassium 
bisulphite.  The  selected  ferments  were  inelTeclive 
and.  in  the  al)sence  of  suljihur  dioxide,  luirmful  ; 
on  the  other  hand,  sucli  ferments  have  proved 
very  useful  in  the  vinification  of  grapes  damaged 
by  hail,  disease,  or  insects. — K.  H.  T. 

Winr  ;   Reduction  of  the  acidity  of by  nieatis  of 

talcium  carbonate  {Chaj>tali.sation).  T.  Paul. 
Deutsch.  Bunsen-Ges.,  Berlin.  Oct..  1915.  Z. 
angew.  Chem..  1915.  28,  Wirthschaftl.  Tl., 
()1,5— 017,  and  Cham.  Zeit.,  1915,  39,  801—802. 

The  author  has  made  a  jjreliminary  study  of  the 
elTect  of  addition  of  calcium  carbonate  on  the  det'ive 
of  acidity  of  wines  (see  this  ,1..  1915.  1159).  The 
preiiiiitate  formed  consists  aHsentially  of  neutral 
calciimi  tartrate,  and  the  acidity  of  the  wine  as 
determined  liy  titration  is  reduced  in  proportion  to 
the  quantity  of  calcium  carbonate  dissolved. 
The  solul)ilitv  of  neutral  calciimi  tartrati  in  i)uri) 
water  at  IH-'C.  is  03802  gim.  (CaC,II,0s,4H,0) 
per  litre,  but  is  apprecial>Iy  increased  by  \  ery 
small  quantities  of  carlton  dioxide.  The  degrees  of 
acidity  of  0-2 — 10"n  aqueous  solutions  of  tartnrie 
acid  range  from  2"7  to  9-33  mgrm.-ions  per  litre, 
and  these  values  are  reduced  by  about  oO%  when 
the  solutions  are  saturated  with  neutral  calcium 
tartrate.  Although  alcohol  lowers  the  solubility 
of  this  salt  in  water  and  in  solutions  of  tartaric 
acid  to  a  coiLsiderable  extent  (c.;/..  100  gruis.  of 
alcohol  per  litre  lowers  both  solubilities  by  about 
50  °q)!  it  increases  only  very  slightly  the  degree  of 
aciditj-  of  tartaric  acid  solutions  saturated  with 
calcium  tartrate.  Comparative  experiments  in 
which  an  acid  wine  was  treated  with  increasing 
quantities  of  calcium  larbonate  sliowed  thati 
small  quantities  produce  a  relatively  greater  fall 
in  the  degree  of  acidity  than  larger  quantities, 
because  the  calciinu  bit  art  rate  first  formed  remaias 
in  solution  and  depresses  the  electrolytic  disso- 
ciation of  the  tai-taric  acid. — J.  H.  L. 

Citric  arid  in   tcine  ;   Dclrcfinn   of .      E.   Baler 

and  P.  \\'.  Neimiann.      Z.  Xahr.  (iemissm..  I'.'l."), 
29,  410 — 111.     J.  Chem.  Soc,  1915,  108,  ii.,  817. 

TwKXTY-FlVK  c.c.  of  the  wine  is  neutralised,  then 
rendered  acid  with  acetic  acid.  3  grms.  of  blood- 
charcoal,  free  from  <-al(iinii  carbonate,  is  added, 
the  mixture  is  sliaken  for  ten  minutes,  and  filtered. 
Ten  c.c.  of  the  filtrate  is  treated  with  1  c.c.  of 
Deniges'  reagent  (5  gi-ms.  of  mercuric  oxide 
dissolved  in  a  mixture  of  20  c.c.  of  concentrated 
sulphuric  a<id  and  100  c.c.  of  water),  boiled, 
and  filtered  if  a  precipitate  forms;  1  "„  pota.ssluni 
permanganate  solution  Is  then  added,  drop  by 
drop,  until  manganese  dioxide  begins  to  separ.ite. 
and  the  latter  Is  dissolved  by  the  addition  of 
liydrogen  peroxide.     It  citric  acid  is  jn'esent.  the 
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mixture  at  Uiis  stape  exhibits  a  white  tiu-bidity, 
in-  n  j>rccipitjUi-  may  form.  T}ie  precipitate  (the 
meri'iiry  salt  of  aeetone-dicarboxylie  acid)  is 
eollected  oil  a  small  filter.  \vashe<l  three  times  with 
eold  water.  (lissolve<l  in  'A  e.e.  of  1(1  "„  sodium 
chloride  soluti<iii.  and  a  few  drops  of  dilute  ferric 
chloride  solution  added.  A  raspberry-red  colora- 
■tion  is  obtaineil  it  the  wine  contained  citric  acid. 


aragfliiiio.     J.  ti.  Rilev  and  A.  L.  Sullivan.     J. 
Assoc.  OIT.  Agric.  Chem..   1915.   1,  490—496. 

Oexuixe  Dalmatian  maraschino  is  prepared  by 
the  fermentation  of  a  mixture  of  the  pulp  of  the 
inai'asca  cherry,  native  in  Dalmatia.  with  a  small 
nuantity  of  mai-asca  cherry  leaves.  .Vfter  4  to  5 
days'  fermentation  HV'n  to  1.")"^,  of  piue  alcohol  is 
added  to  arrest  fermentation  and  the  mixture 
theu  distilled,  the  tirst  and  last  fractions  of  the 
distillate  beinp:  of  inferior  quality.  The  distUled 
maraschino  spirit  is  ajjed  for  two  to  tlu'ee  years 
and  subsequently  made  into  liqueui'  liy  diluting 
with  svrup.  .Such  liq\ieur  usuallv  contains  '■Wo 
to  44  "„  of  alcohol  and  2ti'^^'„  to'  StjOo  of  sugar. 
The  mai-asdiino  prepared  from  the  marasca  cherry 
has  a  delicate  fragrance  and  a  distinct  flavour, 
and  is  quite  ditTerent  from  products  prepared  in  a 
similai'  way  from  other  varieties  of  cherry  or  other 
fniits.  It  contains  ti'aces  of  benzaldehyde  and  of 
hydrocyanic  acid,  but  usually  no  added  tlavouiing 
matters.  G-enuine  maraschino  dUuted  with  water, 
then  saturated  with  sodium  liisulphite  and  ex- 
tracted Avith  ether,  imparts  its  original  odour  to 
the  ether.  French.  I)ut<h,  and  American  mara- 
schinos have  generally  an  entirely  different  flavour 
froiu  the  Dalmatian  product  and  are  made  by 
fermenting  other  varieties  of  cherries,  with  or 
without  the  addition  of  other  fniits,  or  by  com- 
pounding artificial  flavouring  matters  with  alcohol, 
with  or  without  a  small  proportion  of  spirit 
prepared  from  cherries.  Analyses  of  ten  samples 
of  genuine  Dalmatian  maraschino,  nine  .samples 
of  the  French  prodvict,  four  samples  of  the  Dutch 
product,  and  three  of  the  American  product, 
together  with  an  analysis  of  kii-schwasser.  are 
tabulated  and  the  conclusion  drawn  that  chemical 
analysis  alone  is  insufficient  to  detennine  whether 
a  sample  is  genuine  or  not. — T.  C. 


Apple   pomace ;    Use    of  pressed .     B.    T.    P. 

Barker  and  C".  T.  Giminghani.     J.  Board  Agi'ic, 
1915,  22,  851 — 858. 

I'^ROM  60.000  to  75.000  tons  of  pomace  is  pro- 
duced annually  in  the  mamifactiu-e  of  cider.  It 
has  the  following  composition  : — Water.  68-39 — 
7815;  fat  (ether  extract),  0-82 — 1-43:  proteins, 
1-03— 1-82  :  crude  fibre,  4-30— 10-5  :  ash,  0-56— 
2-27;  carbohydrates.  9-5 — 21-98''o-  Pressed 
pomace  Ls  a  suitable  feeding  stuff  for  cows,  etc., 
if  used  fresh  and  mixed  with  other  foods.  Although 
pomace  decomposes  rapidly  when  exposed  to  air, 
it  may  be  preserved  for  many  months  by  con- 
verting it  into  a  kind  of  silage,  \\ith  or  without 
the  addition  of  salt.  Dried  pomace  is  prepared 
on  a  small  scale  and  sold  as  a  cattle  and  poidtry 
food  Ordiuarv  samples  of  pomace  contain  from 
0-2  to  0-6 "„  of  potash.  0-4— 0-7  °„  of  phosphoric 
acid,  and  Iti — l-^o  of  nitrogen,  so  that  it  is 
richer  in  mamu-ial  constituents  than  is  farmyard 
manure.  The  objectionable  acidity  of  the  pomace, 
when  used  as  a  manure,  is  overcome  by  mixing  it 
with  chalk  or  lune  :  a  method  adopted  in  France 
for  preparing  a  fertiUser  consists  in  mixing  the 
pomace  with  a  quantity  of  bone  or  mineral  phos- 
phate, •■  Small  "  cider  mav  be  made  bv  mixing 
pressed  pomace  with  water  or  inferior  rider,  re- 
pressing the  mixture,  and  treating  the  juice  in  the 
orcUnary  way  of  cider-making. — W.  P.  S. 


Alcoholic  fennenlatioii  in  the  /lii/lwr  plants.  A.  R. 
Minenkott',  Isviestiia  .Moskovskago  Selskokho- 
siaistvennago  Instit..  1915,  21,  276 — 296,  Bull. 
Agric,   Intell,,   1915,   6,   1464—1466. 

Alcoholic  fermentation  can  take  place  in  higher 
plants  both  under  aerobii-  and  anaerobic  con- 
ditions ;  it  is  directly  related  to  the  vital  activitx 
of  the  organism,  particularly  to  its  growth.  In 
presence  of  oxygen  the  formation  of  alcohol  is 
increased  when  growth  is  retarded  either  by  high 
or  low  temperatiu'es,  or  by  changes  in  osmotic 
pressure  due  to  the  presence  of  dissolved  oi-ganii- 
or  inorganic  substances.  Formation  of  acid 
diminishes  with  inci-easing  production  of  alcohol 
and  ceases  completely  before  the  plant  dies. 
When  the  retardation  of  growth  is  .at  a  maximum, 
the  ratio  of  carbon  dioxide  to  alcohol  approaches 
that  observed  in  piu'e  alcoholic  fermentation. 
•Such  fermentation  is  promoted  by  absence  of 
oxvgen  owing  to  the  growth  of  the  plant  beinir 
inliibited,— E^  H,  T,        " 


Paitrreatic    juice  ;    Tlic    carbohydrate    ferments    of 

.     J.    Mellanbv    and    V.    J.    Woollev,     J. 

Physiol.,   1915,  49,'  246—264. 

Pi'RE  pancreatic  juice  free  from  cai-bon  dioxide 
hydrolyses  starch  to  dextrin  and  maltose,  the  final 
product  containing  25  °o  of  the  former  and  75  '^i,  of 
the  latter.  The  .hydroly-sis  is  facilitated  by  the 
presence  of  neutral  salts,  such  as  calcium  and 
ammonium  clilorides,  b\it  tlie  final  position  of 
equilibrium  is  the  same  as  when  the  juice  is  used 
alone.  It  was  found  that  the  pure  juice  had  no 
action  on  maltose.  When  starch  is  treated  with 
pancreatic  juice  in  presence  of  hydrochloric  acid, 
a  mixture  of  dextrin,  dextrose,  and  maltose  is  pro- 
duced, the  relative  quantities  of  these  products 
being  a  function  of  the  hydrogen-ion  concentration 
of  the  medium  ;  the  liigher  the  proportion  of  acid, 
the  more  dextrose  is  produced  until  a  concentration 
of  acid  is  reached  which  inhibits  further  action, 
owing  to  destruction  of  the  enzj-me.  In  experi- 
ments with  15  c.c.  of  1  "o  starch  solution  and  0-5  c.c. 
of  pancreatic  juice,  hydrolysis  ceased  in  one  case 
with  the  addition  of  0-7  c.c.  of  A'/IO  hydrochloric 
acid  and  6-3  c.c.  of  water,  and  in  another  case  with 
OS  c.c.  and  6-2  c.c.  respectively.  Under  the  most 
favourable  conditions  maltose  is  converted  inta 
dextrose  to  the  extent  of  54  °„.  It  is  believed  that 
pancreatic  juice  contains  only  one  enzjTne,  amyl- 
ase, and  that,  on  addition  of  acid,  the  hydrolytic 
power  as  regards  maltose  is  determined  by  the 
hydrogen-ion  concentration  of  the  enzjine-acid 
complex.  The  activity  of  the  juice  in  presence  of 
acid  suggests  that  the  secretion  is  capable  of 
hydrolysing  starch  of  foodstuffs  to  dextrose. 
Pancreatic  juice,  either  alone  or  in  presence  of 
acitLs,  alkalis,  and  neutral  salts,  is  without  action 
on  lactose  or  sucrose. 

Xipa-palm  alcohol  in  British  Xorth    Borneo.     U.S. 
Comm.  Rep,  Xo.  281,  Dec.   1,  1915. 

The  efforts  being  made  to  start  the  manufacture 
of  nipa-palm  sugar  and  alcohol  in  the  Philippine 
Islands  have  aroused  interest  in  the  potentialities 
of  British  !Xorth  Borneo,  where,  although  the  area 
of  nipa  swamp  has  never  been  computed,  the  total 
is  thought  to  be  greater  than  that  of  the  PhUip- 
pines.  Dense  stands  are  to  be  found  in  Labuk 
Bay.  along  the  north-east  coast  from  Sandakan 
Bay  to  Tambisan  Island,  and  in  Sandakan  Bay. 
The  area  of  nipa  m  these  three  places  alone  must 
be  well  in  excess  of  50,000  acres,  and  all  this  area 
is  easily  available  from  Sandakan.  Two  hundred 
acres  of  nipa  under  proper  management  will  yield 
500  gallons  of  alcohol  a  day  during  the  six  or  seven 
months  the  sap  flows.  Thus  the  visible  supply  of 
palms  near  Sandakan  is  more  than  sufficient  for 
the  foundation  of  a  large  industry. 
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Prottoiytie   poicfr  of  ladir  bacteria    {Streptoeoe»is 
lactia).     Barthel.     See  XIXa. 

Femieiitalion  of  cacao.  Perrol's  suggested  improrc- 
nienlg  in  the  preparation  of  the  beans.  Knapn. 
^V.-  XIXa.  ^ 

Manufacture    of   aJbuminous   forage    in    Gertnany. 
Haydiuk.     Sec  XIXa. 

Patents. 
Beer-fermenting  tanks  ;  Process  for  treating  cement 

.     F.   W.   Rickoi-s,   Aissisinor  to   F.  and   Jf. 

St-haofiT   Brewing   I'o..    Xe\v    York.     U.S.    Pat. 

l,l«2.51.->.Xov.30.U115.Dat«  of  appI..Fcl..U,19U{. 
The  walls  of  couiont  tanks  are  first  treated  with 
wat^r  for  a  sufTicient  time  to  remove  soluble 
calcium  and  magnesium  salts,  then  heated  to 
expel  moisture  and  air.  and  finally  coated  with 
a  pla.stic  waterproof  lining. — J.  II.  L. 

Beer  ;  Process  of  making .     (".  Rach,  Stapleton, 

X.Y.       r.S.     Pats.        (A)     l.l().{,4r)3      and      (B) 
l.Ui3,454.Dec.7.1915.   Date  of  appl..  Oct. 11, 1911. 

(a)  a  wort  of  low  gravity  is  prcjiared  from  a 
masli  coiUaining  at  least  as  mudi  malt  as  raw 
grain  and  a  relatively  large  quantity  of  water.  A 
concentrated  wort  is  maide  from  a  second  mash 
containing  a  relatively  small  proportion  of  malt 
{e.g..  40  "o  of  the  total  grain,  or  less)  and  an 
abnormally  small  quantity  of  water  ;  diastatic 
a<-tion  may  lie  arrested  before  a  substantial 
quantity  of  maltose  lia.s  been  formed,  so  that  the 
wort  produced  contains  a  low  percentage  of 
fermentable  matter.  This  mash  is  filtered  in  a 
press.  The  two  worts  are  mixed  together,  boiled 
with  hops,  and-  fermented,  (b)  Fermented  beer 
wort  made  from  a  ma-sh  containing  at  least  as 
much  malt  as  raw  grain,  is  krausened  with  wort 
rich  in  dextrins  liut  poor  in  all>un)inoids  and 
peptones,  prepared  from  a  mash  in  which  raw  grain 
predominates  (the  malt  constituting,  for  example. 
30%  of  the  total  grain,  or  leas). — J.  H.  I.. 

Vinegar;    Process  for  the  man  ufarturr  of .     H. 

Boulard.  ParLs.     l'..S.  Pat.  ■l,lti4.n(i3,  Dec.   14, 
1915.     Date  of  appl.,  June  2ti,  1914. 

See  Eng.  Pat.  25,289  of  191.3  ;   this  J.,  1914,  881. 


XIXA     FOODS, 

Milk  ;     Preparation    of  protein-free -.      H.   H. 

.Mitchell  and  K.  A.  XeLson.     J.  Biol.  Chem.,  1915, 
23,  459—407. 

The  "  protein-free  milk  "  prepared  by  Osborne 
and  Mendel  (Z.  physiol.  CTiem..  1912".  80,  316) 
for  feeding  expenments  with  animals,  contains 
about  0"°„  of  nitrogen  on  the  dry  substance, 
and  of  this  about  one-half  Ls  protein-nitrogen. 
I^eparations  containing  0-4 — 0-5  "„  of  nitrogen 
and  giving  no  distinct  protein  reactions,  were 
obtained  by  the  authors  by  treatment  witli 
trichloroacetic  acid.  Ten  grms.  of  dried  centri- 
fuged  milk,  dissolved  in  150  c.c.  of  water,  was 
treated  with  12  c.c.  of  50",,  trichloroacetic  acid 
and  filtered  after  about  30  inins.  ;  the  filtrate  was 
boiled  for  30 — 60  mins.,  during  which  all  the  acid 
was  expelled,  and  then  filtered  again. — J.  H.  L. 

Lactic  bacteria   {StrcptocoecuH    lactis)  ;    Proteoh/tic 

potcer  of .     C.   Barthel.     Oentralbl.  Bakt., 

1915,  44,  76—89.    BuU.  .Vgric.  Intell.,   1915,  6, 
1.529—1530. 

To  t'Cst  the  theory  that  Bacterium  caaei  is  chiefly 
concerned  in  the  maturation  of  cheese  and  that 
Streptococcus!  lactis  has  only  an  indirect  importance, 
jjure  cultures  of  bacteria  from  liard  SwerlLsh  cheese 


were  inoculated  into  skimmed  milk  of  knowi\ 
composition,  and  after  incubation  at  14  — 20  V. 
the  amount  of  casein  decomposed  was  determined. 
At  the  above  temperature  nuich  casein  was  deconi- 
]iosed  by  the  Streptococci,  but  at  3(>^  C.  the 
action  was  much  diminished.  On  the  other  hand. 
/)'.  riisii  had  little  elTect  at  20'  t\.  but  a  stront: 
action  at  36  ('.  The  water-soluble  proteins  wen- 
less  alTected  by  the  Slrcplocneci  than  by  thx 
laito-bacilli.  SSince  Streptococci  })rcdomiaiati' 
during  the  early  maturation  of  cheese,  it  is  interred 
that  tliey  take  an  active  part  in  the  ])rocess  ami 
exert  their  proteolytic  action. — E.  II.  T. 


B.  sporogenes  :    Simple  test  for  ■ 


in  milk  anil 


iraler.      J.    \\'ein-/.irl.      Science,    1915,    42,   353. 
Hull.  Agric.  Intell..  1915.  6,  1530. 

T(1  tlie  milk  sample  contained  in  a  sterile  test-tube, 
enough  solid  parallin  is  added  to  give  a  J-ini-h  layer 
wlien  melted.  When  the  tube  has  been  heated 
at  80-  O.  for  10  minutes  and  then  cooled  quickly, 
the  parallin  solidifies  and  forms  an  air-tight 
covering.  The  culture  is  then  incubated  at 
37^  ('.  for  24  hours,  and  if  B.  sporogenes  Is  present, 
the  parallin  layer  will  lie  lifted  by  the  gas  formed 
in  the  digestion  of  the  lactose. — E.  II.  T. 

Cacao;    Fermentation  of .     Perrol's  suggested 

imj>rovements   in    the    preparation    of  the   beans. 
A.  W.  Knapp.     Tropical  Life,  Dec,   1915,  3. 

Cacao  beans  prepared  by  I'errot's  process  (this  J., 
1913,  620)  liave.  when  roasted,  the  well-knowni 
properties  of  unfermented  cocoa  and  are  inferior 
in  quaUty  to  ordinary  fermented  cocoa.  A'ery 
similar  cocoa  can  be  prepared  by  the 
simpler  process  of  drying  the  beans  in  the  sun. 
and  the  alkalised  and  steamed  cocoa  requires  much 
longer  to  dry  than  ordinary  fermented  cocoa. 
Whilst  it  might  be  of  value  to  steiilise  the  unfer- 
mented cocoa  on  the  plantation  and  ferment  it 
at  the  factory,  thus  facilitating  the  supply  of  cocoa 
in  a  more  uniform  (ondition.  the  author  sees  no 
practical  advantages  in  Perrot's  process.  (See  also 
Reiitter,  this  J.,  1913,  709,  802.)— W.  P.  S. 

Enzymes  of  cacao.  H.  C.  BriU.  Philippine  J.  Sci., 
1915,  10,  123—133.  J.  Chem.  Soc,  1915,  108, 
i.,  1087. 

The  pulp  surrounding  the  cacao  [cocoa]  bean 
shows  activity  for  the  enzymes  casease,  protease. 
oxydase,  raffinase,  and  invertase,  whilst  the  fresh 
beans  give  reactions  for  casease,  raffinase,  and 
very  strongly  for  oxydase.  The  fermented  l)ean 
reacts  for  <-asease.  protease,  oxydase,  diastase, 
raffinase,  and  invertase.  The  conclusion  is  drawn 
that  the  presence  of  these  enzymes  influences  the 
(haracter  of  the  fermentation,  and  that  the 
temperatiu'c  must  be  controlled  during  fermen- 
tation so  that  tliey  may  not  be  ilestroyed. 

Shell  in  ground  cocoa  ;   Xeic  method  of  determining 

.     R.  Wasickv  and  C.  Wimmer.    /.  Unters. 

Xahr.  (ienussm.,  1915.  30,  25 — 27.  Bull.  Agric. 
Intell..  1915.  6,  1528—1529. 
Von  estimating  the  shell  in  ground  cocoa  wlien  less 
than  10%  is  present,  an  accui-ate  method  involving 
tlie  iLse  of  ultra-violet  light  and  a  special  form  of 
microscope  (Reichert,  \'ienna)  has  been  devised. 
001  firm,  of  cocoa  is  treated  with  5  c.c.  of  mixed 
alcohol  and  glycerin  for  1  hour,  the  mixture  is 
centrifuged.  and  the  liquid  then  replaced  by  1  c.c. 
of  a  solution  of  borax  and  glycerin.  vVfter  well 
stirring,  a  drop  is  examined  imder  the  microscopic 
on  a  glass  slide  protected  with  a  cover  slip.  The 
cacao  bean  powder  gives  a  fine  violet-blue  colora- 
tion ;  the  shell  gives  a  brownish  colour  and 
shows  also  a  mucilaginous  tissue  of  a  colour  | 
\arying  from  didl  white  to  yellowish-green.  The 
appearance   is   compared   with   that  of   standard 
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sample'!  and  1  %  of  shell  is  readily  detect erl.  The 
metlioil  may  be  adapted  to  the  estimation  of 
verv   small  amount-i  of   evgot   in    erieal   Hours. 

— K.  H.  T. 

Cocod  :   Dclectiou  <nid  determituitio»  of  added  coroa- 

shcll  in .      II.  Grosse.    I'rcuss.  Vi-rli.  lii-amt. 

Nahrun^smittelchem.,  Oct.  3.  1915.  Chcni.-Zeit., 
11)15.  39,81(5 — S17. 
fROM  1  to  1-5  grm.  of  the  cocoa  is  <rrovinil  with 
20  c.c.  of  hot  water,  and  the  mixture  boiled  and 
rentrifuged  (about  500  revs,  per  mimite).  The 
liquid  portion  is  then  decanted,  the  sediment 
mixed  with  25  c.c.  of  hot  water  and  again  centri- 
fuged.  The  sediment  thus  olitained  will  consist 
of  a  dark-brown  lower  layer  of  cocoa-shell  separated 
by  a  white  layer  from  a  layer  of  cocoa  mass. 
The  upper  layers  are  removeil.  the  lower  layer  is 
twice  centrifu'ged  in  a  small  tube,  then  transferred 
to  a  basin,  dried  and  weighed.  If  large  particles 
of  cocoa  mass  are  still  present,  the  sediment  should 
be  ground  «dth  water  in  a  mortar  and  once  more 
•centrifuged.  Unfipr  this  treatment  cocoa-shell 
loses  two-thirds  of  its  weight  ;  the  weight  of  the 
sediment  is  therefore  multiplied  l)y  '-i  to  obtain 
the  weight  of  the  added  shell.  A  sample  of  com- 
mercial cocoa  powder  examined  liy  this  method 
jielded  a  sediment  corresponding  with  e^o  of 
cocoa-shell  ;  the  cocoa  was  then  mixed  with  33-3  % 
of  its  weight  of  cocoa-shell  and  again  analysed  ; 
31-8 °o  of  added  shell  was  found.  The  presence  of 
•cocoa-shell  may  be  detected  by  mixing  1-5  grm. 
of  the  sample  \vith  20  c.c.  of  a  chloroform-alcohol 
mixture  of  sp.gr.  1-41  :  after  3  hours'  standing, 
the  greater  part  of  the  sliell  will  have  settled  to  the 
bottom  of  the  liquid. — W.  P.  S. 

(linger    cxiraci ;      The    alcohol -soluble    and    eiher- 

solnbh'  solids  in .    C.  W.  Harrison  and  A.  L. 

Sullivan.  J.  Assoc.  Off.  Agric.  Chem.,  1915,  1, 
506—510. 
The  solids  in  ginger  extract  prepared  with  95% 
alcohol  are  practically  all  soluble  in  ether,  but 
when  prepared  with  weaker  alcohol  only  a  small 
proportion  of  the  solids  is  soluble  in  ethei'.  whilst 
the  amount  of  total  solids  increases.  Certain 
possible  adulterants  are  more  soluble  in  alcohol 
than  in  ether,  and  the  determination  of  the  solu- 
hility  of  the  solids  in  ether  is  to  be  preferred  to  the 
determination  of  the  alcohol-soluble  solids  as  an 
indication  of  the  strength  of  the  extract. — T.  C. 

Albuminous  forage  ;   Artificial  manufacture  of 

in  O'ermany.      Havduck.    Peutsch.    Zuckerind. 
1915,   No.   39,   650—654.      Bull.   Agric.   Intell., 
1915,   6,   152S. 

Delbuuck's  artificial  citlle  fodder,  which  has 
given  excellent  results,  is  made  by  fermenting 
sugar  and  ammonium  sulphate  ^^•ith  a  special 
yeast  in  open  vats.  The  process  takes  5  hours, 
and  76  1b.  of  fodder,  containing  50 °o  albumin,  is. 
obtained  from  100  lb.  of  sugar.  The  ferment  differs 
from  ordinary  brewer's  yeast  in  sho\^■illg  a  very 
vigorous  growth  and  by  assimilating  sucrose 
directly.  The  cost  is  estimated  at  12s.  Cd.  per 
cwt.  for  factories  producing  4000 — 10,000  tons 
of  dry  fodder  per  annirm.  The  factories  should  be 
large,  and  situated  near  sugar  or  starch  works 
providing  a  waste  liquor  containing  not  less  than 
■0-73%sugar  ;  molasses coiUd also beused. — E.H.T. 

Birch  icood  :    Digestibiliti/  of .     Rubner.    Kgl. 

Prenss.  Akad.  Wiss  .  Oct.  21,  1015.    Ohem.-Zeit., 
1915,    39,    861. 

Dogs  can  digest  a  considerable  quantity  of  birch 
wood  meal,  when  their  dailv  ration  contains  not 
more  than  27%  of  the  meal;  about  39 "o  of  the 
cellulose  present  in  the  meal  and  45  '>o  of  the  pentos- 
ans  are  digested.     The  addition  of  the  birch  wood 


meal  does  not  interfere  with  the  digestion  of  meat 
eaten  at  the  same  time. — W   P.  S. 

Cellular     tissue     of    wood;     Digestihiliti/    of . 

llalierlandt  and  X.  Zunt/..  Kgl.  Pi<-uss.  .\kad. 
Wiss.,  Oct.  21,  1915.     t'hem.-Zeit.,  1915,  39,  861. 

Feeding  experiments  showed  that  the  cellular 
tissue  of  l)irch  wood  (in  the  form  of  mechanical 
wood  pulp),  after  the  cell  contents,  starch,  and 
fat  had  l)een  removed,  is  digested  l)y  sheep.  The 
woody  fibre  was  digested  to  the  extent  of  50%, 
and  the  non-nitrogenous  substances  to  the  extent 
of  56 "o  of  the  quantities  present  in  the  cellular 
tissue.— W.  P.  S. 

Use  of  pressed  apple  pomace.      Barker  and  Giming- 
ham.      See  XVIII. 

Diazo    reaction    of  albumin.      [Azo    dyesluffs  from 
hisiidine  and  tyrosine.]     Pauly.     Sec,  XXIII. 

Patents. 

Xuts.  cubes,  or  similarly  shaped  pieces  of  compressed 
material  for  use  as  food  for  cattle  or  other  animals  ; 

Apparatus  for  cooling and  for  remocing  dust 

and  simill  particles  ichich  may  be  mi.red  tcith 
them  G.  R.  Schueler,  Kingston-upon-HuU. 
Eng.  Pat.  23,655,  Dec.  7,  1914." 

Two  annular  vertical  chamliei's  are  arranged 
concentrically  round  a  central  au-  chamber.  The 
material  to  be  cooled  is  introduced  into  the  inner 
annular  chamber  and  a  current  of  air  is  passed 
into  tlie  central  chamber.  The  walls  of  the 
chambers,  with  the  exception  of  the  outer  casing, 
are  perforated  so  that  the  air  may  pass  from  the 
central  chamlier,  tlii'ough  the  material  and  into 
the  outer  chamljer.  In  the  latter  the  dust,  etc., 
removed  from  the  material  l>y  the  aii'  current  is 
collected.  Means  are  provided  for  removing  the 
cooled  material  and  the  dust  from  the  respective 
chambers. — W.  P.  S. 

Seed.  meal,  or  the  like  for  use  in  the  manufacture  of 
cakes,  ntds.  or  the  like  to  be  used  as  food  for 
cattle   or  other  aninuds  ;   Api)aralus  for    cooking 

also    applicable   for    cooking    other    material 

for  other  purposes.  G.  R.  Schueler,  Kingston- 
upon-Hvdl.     Eng.  Pat.  23,656,  Dec.  7,   1914. 

The  cooker  consists  of  a  vertical,  steam-jacketed 
cylinder  pi'ovided  with  a  number  of  fixed  hollow 
blades  ;  these  lilades  are  perforated  so  that  steam 
or  hot  air  may  be  admitted  through  them  into  the 
contents  of  the  cylinder.  A  central  hoUow 
rotating  shaft  passes  down  the  cylinder  and  cai-ries 
lilades  which  may  be  hollow  and  perforated  so 
that  a  further  supply  of  steam  may  be  introduced 
into  the  cylinder.  Cleans  are  provided  tor  intro- 
ducing   the    material    into    the    cylinder    and    for 


Beverages  :    Process    and    apparatus   for    preparing 

.  and     products     produced     thereby.     J.     E. 

Bloom.  Brooklvn.  X.Y.  U.S.  Pat.  1.162.212, 
Xov.  30,  1915.  Date  of  appl..  June  1,  1914. 
The  beverage  is  passed  at  a  regulated  jiressure 
and  temperature  through  finely  di\ided.  insoluble, 
adsorption  material,  which  is  electronegative  in 
acid  liciuids  and  electropositive  in  basic  and 
neutral  liquids.  During  filtration  the  liquid  is 
kept  under  insulated  conditions  and  under  the 
influence  of  an  electric  field  from  an  alternating 
current.  After  filtration  also,  the  further  treat- 
ment of  the  liquid  is  conducted  under  insulated 
conditions. — J.  H.  J- 


Flour;    Manufacture    of 


C.    A.    Patterson, 


Winona,    Muin.     U.S.    Pat.    1.163.168,    Dec.    7, 

1915.     Date  of  appl..  Aug.  3,  1911. 
Wheat   ls   wetted   and   tempered   repeatedly   for 
thirty  horn's  to  cause  moisture  to  penetrate  and 
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whiten  the  interior  tiuhstance  of  the  srrain.  and  is 
also  oleaiii'il  liurins  the  tenijierinsr  periods.  It  is 
then  jri-oimd  into  tloiu-  without  removinir  tlie 
moisture  from  the  internal  substance. — J.  11.  .1. 

Fooi)  prodiu-ts  1»m7A)  ;  /Vix-<'«s  of  lifsircaliini  . 

1).  J.  llauss.  Aui-ora.  Ind.     l.S.  I'at.  l.l(i;i.3341. 

i)e*-.  7.  mio.  Date  of  appl.,  Nov.  10,  lOU. 
Milk  is  pjirtially  evaporated,  and  wliile  hot  is 
passed  tluxiiiph  an  attmiiser  with  an  excess  of 
heat«il  air  and  dehvered  into  a  heated  chamber. 
The  temperature  in  the  chamlier  is  sullicieut  to 
prevent  condensation  of  the  water  vapour  formetl 
durinii  atomi.sation.  The  desiccated  milk  collects 
as  a  powder  at  the  bottom  of  the  chamber,  and 
the  air  and  water  vapour  pass  away  thi-ouiih  the 
sides  of  the  chamVier  at  the  bottom. — J.  II.  J, 


BtTcragf    rxlracls  :     Manufnrturi'    of - 


J.    L. 


Kellosi-.'.BattleOeek.  .Alich.   l.S.  Pat.  l.lt53,75J>. 
Dee.   14,   litl.'i.      Date  of  appl.,  Oct.   14,  1914. 

See  Eng,  Pat    2472  of  ISHo  ;  this  .1,.   1!)1,">,  1162. 


XIXb.- WATER  PURIFICATION  ;  SANITATION. 

Water:    Li'ibilil;/    of to    ttttaik    rcvcnoirs    and 

niahia.  J.  'IMUmans.  Preuss,  \"erb.  beamt. 
Nalu-imirsmittelchem,,  Oct.  if,  191.3.  Cheui.- 
Zeit.,   1915,  39,  81o — 81(5. 

The  con-osive  action  of  certain  wateis  on  ii-on 
pipes,  reservoii-s.  etc..  is  due  to  the  presence  of 
dissolved  oxygen  and  carbon  dioxide.  There  is. 
however,  an  equilibrium  between  bicarbonates  and 
free  carbon  dioxide,  that  is.  for  a  definite  quantity 
of  bicarbonate  a  certain  amount  of  free  carbon 
dioxide  may  be  present  in  the  water  without 
causing  the  latter  to  corroile  metals  ;  coi-rosion 
takes  place  only  when  this  i)roportion  of  carbon 
dioxide  is  exceeded.  \\Tiilst  the  presence  of 
carbon  dioxide  is  not  essential  to  the  process  of 
rusting  of  iron,  this  ga-s,  when  present,  accelerates 
oxidation  of  iron  ;  if  onh'  free  oxygen  Is  present 
in  the  water,  and  no  carbon  dioxide,  locahsed 
nistina  may  take  place.  When  a  water  containing 
calcixun  bicarbonate  and  free  cai'bon  dioxide,  in 
amount  not  exceeding  the  above-mentioiu-d  equili- 
brium, is  pa.s,sed  through  an  iron  pijie  the  latter  may, 
at  first,  he  slightly  attacked,  but  ouing  to  the 
removal,  in  this  way,  of  a-  part  of  the  carbon 
dioxide,  calcium  carbonate  is  deposited  and  fonns 
a  coating  on  the  metal,  preventing  further  corro- 
sion. If  a  larger  proportion  of  free  carbon 
(Uoxide  is  present  this  protective  coating  is  not 
formed. — W.  P.  S, 


Orytien      [iit      irater] ;       Dflenmiwlioii      of by 

U  iiiklcr's  method.  O,  Bruhns.  (Iiem.-Zeit., 
191.5,  39,  845—848. 
The  author  recommends  several  impi-ovements  in 
Winkler's  process  for  the  detennination  of  dissolved 
oxygen  (see  this  J.  191-5.  ti79).  The  Ijottlt;  \ised 
should  lia.ve  a  capacity  of  100 — 12.5  c.c.  The 
quantitv  of  the  maneanous  chloride  solid  ion  used 
should  Ibe  Oo  c.c,  and  also  0'.5  c-.c.  of  the  alkali 
solution  which  is  made  up  without  potassium 
iodide.  These  reagents  can  i)e  conveniently  added 
from  dropping  bottles.  10  drops  being  taken  as 
equal  to  0-.5  c.c.  A  crystal  of  potas.siuni  iodiile  is 
added  before  acidification.  To  avoid  any  libera- 
tion of  iodine  in  turning  out  from  the  bottle  into 
a  flask  ff)r  titration.  20  c.c.  of  the  clear  acidified 
liquid  is  withdrawn  from  the  bottle,  a  little  zinc 
iodide-starch  solution  added,  and  titration  carried 
out  in  the  bottle,  allowing  for  the  20  c,c,  withdrawn 
in  calculating  the  result.  For  titration  .V  '10 
thiosulphate  la  u.sed.  If  di.s.solved  carbon  dioxide  is 
present    in    the    water,  manganous   carbonate   is 


fonned.  which  is  not  readily  oxidised  by  dissolved 
oxygen.  In  this  case,  after  the  oxidised  prccipit^ite 
has  settled,  1-.5  gi-m.  of  ciystallino  potassiiun 
bicarbonate  is  added,  and  the  bottle  invert*Hl  a 
dozen  times,  after  which  tlie  precipitate  settles 
very  rapidly.  When  nitrites  or  other  substances 
which  would  interfere  with  the  titration  are 
present,  it  is  best,  after  the  oxidised  precipitate 
lias  settled,  to  insert  a  tul)C  [ilugged  at  the  bottom 
with  cotton-wool  and  withdraw  the  supcrnat^int. 
Iii|uid  by  suction,  dr.-iwiiig  in  liistillcd  water 
afterwards  to  wash  the  precipitate  if  desired.  The 
plug  is  pushed  into  the  bottle  before  pi"oceeding 
with  the  estimation.  The  author  prefei-s  to  return 
the  results  as  "■  per  1000  normal."  equivalent  to  the 
number  of  c.c.  of  normal  thiosulphate  required  by  a 
litre  of  the  sample. — J.  II.  J, 


Toxic  jaundice:    Xoiification  of • 


Statutory 
Rules  and  Orders,   191,5,  Xo.   1170, 

ANt)rderof  the  Home  Secretary,  dated  November 
27,  191,5,  applies  the  jn'ovisions  of  Section  73  of 
the  Factory  and  Workshop  Act,  1901  (1  Edw,  7. 
c.  22),  to  all  cases  of  toxic  jaundice  occurring  in  a 
factory  or  workshop  :  that  is,  jaundice  due  to 
tetracidorethaue  or  nitro-  or  amido-derivatives  of 
benzene  or  other  poisonous  substance. 

This  Order  came  int,o  force  on  January  1st,  lOlC. 

Rubber  ylovcs  for  surgeotts  operaling  with   X-raj/s. 
Guinochet.     See  XIV, 

Simple  lest  for  B.  sporoqenes  in  milk  and  water, 
Weinzirl.     See  XIX.\. 

Patents. 

Seica//c  treatment  plant.  T.  J,,  Assignor  to  M,  0. 
Belfranci,  Oroville,  Cal,  U,S,  Pat,  1,103,058, 
Dec.  7,  1915.     Date  of  appl,,  Aug,  3,  1915, 

The  plant  consists  of  a  settling  tank,  a  liquid  tank, 
and  a  purifying  tank  in  an  inclined  series  and  con- 
nect <'d  liy  siphons.  The  tanks  are  ma<le  of  material 
resistant  to  any  acidity  which  may  be  produced  in 
the  sewage  by  bacterial  action,  and  are  clo.sed 
by  covei-s  cemented  on  with  a  friable  cement.  Each 
tank  is  furnished  with  a  sludge  outlet  at  the  bottom, 
closed  by  a  valve,  which  delivers  .sludge  into  a 
conduit  leading  to  a  pump  cliamber,  from  which  the 
sludge  is  forced  by  a  plunger  through  a  pipe  ojjening 
outside  the  top  of  tlie  pump  shaft,  A  vent  stack  is 
connected  to  each  tank, — J,  H,  J, 


XX.— ORGANIC    PRODUCTS;      MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Cinchiina  l>iirk  :    liayiid  and  c.vart  nwtltod  nf  drln- 

miiiimi  allcaloids  in ,    F,  Lenci,    Boll.  Chini. 

Farm..  1915.  54,  417—422.    J.  Chem.  Soc,  1915, 
108,  ii.,  8.50 — 851. 

.Vs  a  inelbod  of  estimating  the  alkaloids  in  cinchona 
bark,  llager  (Z.  anal.  Cliem..  IsiiO,  8,  477:  1882, 
21,  415)  suggested  the  precipitation  of  t^he  alkaloids 
as  picrates  and  the  weighing  of  the'  prt-cipitate 
on  a  tared  filter  after  drymg  at  40°  C.  This  pre- 
cii)itation  is  accompanied  by  coagulation  of  the 
proteins,  waxy  matter,  etc,,  high  residts  lieiiig  con- 
sequently obtained.  The  author  finds  that  the 
following  proceduie  gives  good  results.  To  5  c.c. 
of  ,1  solution  of  the  hydrogen  sulphate;  of  the 
alkaloid  is  added  50  c.c.  of  a  cold,  saturated  nicric 
acitl  solution.  tl\<!  litre  of  which  has  been  deter- 
mined bv  the  ■'  nitron  "  method  (comparts  Busch 
and  Bluine.  this  .1.,  1908,  298).  After  half  an 
hour  the  liquid  is  filtered,  and  the  residual  picric 
acid  in  5  c,c.  of  the  filtrate  estimated  by  iirccipi- 
tation  with  nitron.  .Multiplication  of  the  amount 
of  picric  acid  thus  formed  by  eleven,  and  subtrac- 
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tion  of  th<»  product  from  tho  picric  a<-iil  contpnt  of 
the  50  c.c.  of  precipitant,  gives  tlic  <)uaiitity  of 
the  acid  which  lias  loniliincii  witli  tlic  aiiiomit  of 
alkaJoitl  taken.  The  results  ()l)taincil  in  this  woy 
«-ith  solutions  of  vaiious  conc(>ntiations  of  the  acid 
sulphatfs  of  (Hiinine.  cinchonine,  cinchoniiline.  and 
quinidine  show  that,  in  all  cases.  2  mols.  of  picric 
acid  combine  with  1  mol.  of  the  alkaloid.  These 
results  were  controlled  by.  and  found  to  agree  with, 
estimations  of  the  picric  acid  in  the  alk.iloid 
precipitates,  the  latter  being  heated  with  dilute 
sulphvu'ic  acid  and  the  liberated  picric  acid  pre- 
cipitated by  means  of  nitron.  For  the  various 
fllkaloiiis.  the  factors  by  which  the  amounts  of 
picric  acid  in  the  precipitates  must  be  nuiltiplied 
in  order  to  arrive  at  the  cori-espondin>j  ciuantities 
of  alkaloid  are  :  for  quinine  and  (luiuidiiie.  (1-7075. 
and  for  cinchonine  and  ciuchonidine.  OlillO. 
For  the  complex  mixtiu'e  of  alkaloids  in  cinchona 
liark,  the  mean  factor.  0fi738.  gives  approximately 
exact  results.  The  method  given  in  the  Italian 
*■  Fai'macopea  Ufticiale  '"  for  estimating  the  alka- 
loids in  cinchona  bai'k.  in  which  the  residue  of 
the  ddoroform  extract,  after  distillation  of  the 
solvent,  is  weighed,  gives  residts  which,  on  the 
average,  ai-e  l-2°„  in  excess  of  the  true  values. 

Digitalis  purjmrea  :    Aclii-e  principles  of .     E. 

Ben-y.    Pharm.  .T..  1915.  95,  783 — 78«. 

DiOlTAlJS  leaves  contain  digitoxiu.  0-1 — 0-3%. 
insoluble  in  water  but  soluble  in  diluted  alcohol ; 
digitalein  or  gitalin.  Oo — 0-9  "„.  a  glucoside  soluble 
in  water  :  two  saponins.  Oli",,  («)  digit  onin.  amor- 
phous, soluble  in  water.  (6)  gitin,  crystalline, 
insoluble  in  water  :  a  fat  or  resin  extracted  by 
•ether,  which  acts  as  an  irritant  ;  a  fluorescent  body, 
luteoUn  or  digitoflavone  :  an  active  enzyme  or 
oxyda-se.  According  to  the  method  of  preparation 
of  the  tincture  or  infusion,  these  substances  are 
present  in  greater  or  less  proportions  and  the 
physiological  action  is  influenced  accordingly. 
Using  the  heart-  of  the  frog,  the  author  has  studied 
the  ettei'ts  of  the  isolated  constituents  of  the  drug 
separately.  Digitoxin  has  a  toxic  and  cunmlative 
enect  on  the  heart  and.  as  it  cannot  be  washed  out. 
it  is  possible  that  it  may  combine  chenucaUy  with 
the  heart  muscle  to  form  a  loose  adsorption  com- 
pound ;  the  ventricle  liecomes  hard  and  "'  leathery.'" 
nigitoniu  shows  a  characteristic  saponin  action: 
the  heai-t -beats  are  accelerated  but  shortened,  and 
the  effect  is  non-cumulative.  Digitalein.  when  free 
from  saponm  and  digitoxin,  shows  a  good  thera- 
peutic eftect,  i.e..  large  slow  beats  with  almost 
complete  recovery.  Digitoxin  is  present  in  appre- 
ciable quantity  in  hot  infusions  and  boUing-water 
percolates  of  the  leaves  :  in  fuU  amount  in  20  "„ 
alcohoUc  tinctures  or  so-called  concentrated 
infusions  ;  in  less  amount  (but  quite  toxic)  m  C0°o 
alcoholic  tinctures  (B.P.)  ;  and  in  verv  small 
qu&ntities  in  90 "„  alcoholic  preparations.  In  cold- 
Avater  infusions  digitoxin  is  present  onlv  in  traces. 
although  even  then  its  cumulative  effect  is  lUti- 
inately  observed.  When  the  leaves  are  previouslv 
freed  from  fat  by  extraction  with  ether,  the 
saponins  apparently  foi-m  insoluble  combinations 
with  the  phytosterols,  and  the  tinctures  or  infusion 
prepared  subsequently  are  devoid  of  the  accelerat- 
ing sAponin  effect.  A  preparation  made  bv  cold 
water  Infusion  of  defatted  leaves  is  free'  from 
saponins,  and  the  traces  of  digitoxin  mav  be 
removed  by  filtration  through  a  kieselgidir 
"candle  "  :  the  extract  then  contains  the  glucoside 
digitalein,  which  possesses  a  therapeuticallv  desu-- 
able  action  on  the  heart.  To  purifv  this  glucoside. 
the  solution,  after  filtration  through  the  kieselguhr 
"  candle,"  is  concentrated  in  laciw.  freed  from 
eoloxirmg  matter  by  precipitation  «-ith  •  dialvsed 
iron,  '  the  solution  freed  from  iron  bv  means  of 
ammonia,  filtered,  evaporated  to  divne'ss  in  lacno. 
wiUi  addition  of  chalk  to  prevent  hvdrolvsis. 
and    the    residue    extracted    with    a    mixture    of 


methyl  alcohol  and  chloroform.  The  extract  is 
treated  with  petroli'Uin  spirit,  filtered  through  a 
paper  of  close  texture,  centrifuged.  again  filtered, 
concentrated  in  varuo.  and  allowed  to  crystallise. 

—J.  F.  B. 

Pyridine  and  iaoquinoline  bases  ;  Formaiion  of 

frmn  casein.  A.  Pictet.  Soc.  Chim.  Genen-e,  June 
3.  1915.  Chem.-Zeit.,  1915,  39,  801. 
Hoi.nixo  the  opinion  that  many  of  the  plant 
alkaloids  are  produced  by  the  condensation  of 
protein  decomposition  products  with  the  formal- 
dehyde formed  in  the  green  parts  of  the  plants, 
the  author  carried  out  the  following  experiments 
with  casein  with  the  view  of  confirming  the 
correctness  of  this  hypothesis.  Casein  was  hydro- 
lysed  with  hydrochloric  acid  and  methylal  was 
added,  drop  liy  drop,  during  the  operation  ;  the 
cooled  mixtm-e  was  then  "mixed  with  calcium 
carbonate,  and  distilled.  The  distillate  contained 
primary,  secondary,  and  tertiary  bases  ;  the  first 
were  removed  by  means  of  sodium  nitrite,  and  the 
tertiar^-  bases  "  by  distillation  and  fractional 
crystallisation  of  "their  picrates.  The  following 
bases  were  isolated  and  identified  : — X-methyl- 
pvrrolidine.  p^-^idine.  dimethylpyridine.  a  base 
(C^HgN)  which  was  not  identical  with  any  of  the 
known  ethyl-  or  dimethylpyridines.  isoquinoline. 
4-methvIisoquinoline,  and  a  base  C,,H,iN  (ethyl- 
or  dimethylisoquinoline).  It  is  possible,  therefore, 
that  the  pyridine,  quinoline.  and  isoquinoline  rings 
of  the  alkaloids  are  thus  derived. —  W.  1*.  8. 

Oil  of  ca.fsin  ;    Conslifiicnrs  of .     F.    D.    Dodge 

and  A.  E.  Sherndal.  J.  Ind.  Eng.  Chem.,  1915, 
7,  105.5 — 1050. 
From  experiments  with  000  lb.  of  cassia  oil  it  is 
shown  that  the  oil  contains  at  least  0-5  <>„  soluble 
in  dilute  alkali,  consisting  of  a  mixture  of  about 
25°,,  of  salicvlic  aldehyde.  60°,,  of  coumarin. 
8 — ^10 "o  of  ciiinamic  acid,  and  small  amounts  of 
salicvlic  acid,  benzoic  acid,  and  a  volatile  liquid 
acid."  not  identified.  In  another  experiment  with 
500  grms.  of  oU.  the  presence  of  about  0-4  °u  of 
sahcylic  aldehyde  was  indicated. — A.  S. 

Triphcniilstihine  :  Action  of  antimony  trichloride 
on  — — .  0.  Oriittner  and  .^I.  Wiernik.  Ber.. 
1915.  48,  1749 — 17.59. 
When"  triphenylstibine.  antimony  trichloride,  and 
xvlene  are  heated  together  for  a  prolonged  period 
in  a  sealed  tube,  the  product,  after  removing 
xylene  and  then  the  excess  of  antimony  triclrloride 
bv  shaking  with  15",,  hydrochloric  acid,  consists 
of  a  mixture  of  phenyldichlorostibine  and  dipheuyl- 
chlorostililne  whicli  cannot  be  separated  by 
fractional  distillation,  as  the  former  substance  at 
its  lioUing  point,  even  under  reduced  pressure,  is 
graduallv  decomposed  into  diphenylchlorostibine 
and  antimony  trichloride.  The  reaction  product 
mav  be  converted  by  means  of  magnesium  ethyl 
bromide  into  the  corresponding  mixtiu'e  of  diethyl- 
phenvlstibiue  and  ethyldiphenylstibine  (see  follow- 
ing abstract)  which  can  then  be  fractionated  at 
ordinarv-  pressure  in  a  current  of  carbon  dioxide 
without  decomposition.  The  highest  proportion  of 
phenvldicldorostibine  (70  "o)  is  obtained  by  heating 
30  grms.  of  triphenvlstibine,  40  grms.  of  antimony 
trichloride,  and  18  "c.c.  of  xylene  for  75  hours  at 
OiO  — 245  C.  whilst  diphenvicldorostibine  is  best 
prepared  bv  heating  the  distillate  obtained  by 
Michaelis'  method  (Ber..  1911,  44,  2316)  for  4 
hours  at  200= — 210=  C.  in  an  atmosphere  of  carbon 
dioxide  and  then  removing  the  antimony  tri- 
chloride, thereby  formed,  by  shaking  with  lo°,, 
hydrochloric  acid. — T.  ('. 

Alknil-arylstibines  :      Preparation     of     mured — — . 

G.   Griittner  and  M.  Wiernik.     Ber.,   191o,   48, 

1759—1764. 
Dl.METHYLPHEXTLSTiBiXE,  obtained  by  the  action  of 
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phenyldii-hlorostibino  on  ethereal  niaiincsiuiii 
methyl  iodide,  forms  a  eolourk'ss,  moliile.  sliiihtly 
(imiiii^  liquid,  li.pt.  112  C.  at  Ui— IS  mm., 
sp.trr.  1^4!tO  at  20  4"  C  n'i,' =  1-.VJS3.  The 
eorrespondiiig  diethylphenyktibine  is  also  a  eoloiir- 
lesss,  mobile  liquid,  fumincc  sti'onalv  in  the  air, 
h.pt.  128^0.  at  li>— IS  'mm.,  sp.sr.  i:$487  at 
24'=  '4-~  C.  n''b"=ir.StO:?.  Methyldiphenylstibine 
and  ethyldiphonylstibine  pi-ep.irod  similarly  from 
diphenylrhlorostibiiie  and  methyl  or  ethyl  mag- 
nesium bn^mide.  form  loUnuless.  rather  viscous 
oils,  which  do  not  fimie  in  the  air,  and  have  the 
foUowinsi  constants  respeetivelv  :  b.pt.  (Hi — IS 
nmi.)  172 —ISO  r.  and  lOO" — 102  C,  sp.gr. 
1-2134  at  20  .4  C.  and  sp.gr  1-3541  .it  19-5=  4"  C, 
nil"  =  1-0021  and  n'T.'  =  1-H309.  These  substances 
all  oxidise  very  readily  in  the  air  at  ordinary 
temiieratm-es.  the  liquid  remainins;  clear  even 
when  oxidation  is  far  advani  ed.  Dimcthyl- 
phenylstibine  gives  well-deliiied,  crystalline  com- 
povmds  with  methyl  and  ethyl  iodide  and  also 
with  chlorine,  bromine,  and  iodine.  Diethylphenyl- 
stibine  gives  crystalline  derivatives  with  metliyl 
iodide  and  with  iodine  only,  the  chloride  and  the 
bromide  being  <-olourless  oils.  ^lethyldiphenyl- 
stibine  and  ethyldiphenylstibine  do  not  <-ombine 
with  methyl  or  ethyl  iodide  but  give  wi-Il-defined 
crystalline  derivatives  with  dilorine  and  bromine. 

— T.  C. 


8i/mw.-Dia»tipi/ryIiirea  ; 
lottical  properties  of- 
1915,  48,  176.V-1770. 

4-Aminoantipyrixk  reacts 
toluene  sohition  to  form 
chloride.   whi<li   then  reacts 


Derivatives    and   phi/sio- 
-.      M.    Cicittler.      Ber., 


with  phosgene  in 
fii-st  antipyrylurea 
with  more  4-amino- 
antipyrine  yielding  siAwini.-diantipvTylure.i.  m.pt. 
259 — 21)0  "^C.  Diantipyrylurea  has  a  distinct 
antipyretic  action,  as  have  also  the  X-aryl  deriva- 
tives which  it  yields  with  primai-y  aromatic 
amines,  but  unlike  antipyrine  itself,  these  com- 
pounds have  no  antineuralgic  action.  The  con- 
aen.sation  product  of  diantipyrylurea  and  diethyl- 
malonic  aeid,  X.N'-diantipyrylbarbituric  acid, 
m.pt.  312= — 31,3=  C,  ha.s  neither  antipyretic  nor 
h\-pnotic  properties. — T.  O. 


XUroglyeerin    tablets ;    Stability    of 


.     W.    L. 
ScovUle.  J.  Ind.  Eng.  Chem.,  1915,  7, 1054-1055. 

XimoGLYCERiN  tablets  for  medicinal  use  have  a 
basis  of  lactose  or  a  mixture  of  lactose  and  sucrose, 
to  which  the  nitroglycerin  is  added  in  the  form 
of  either  a  10 — 20  "„  alcoholic  solution  or  a  20% 
paste  containing  lactose  or  calcium  carbonate. 
Experiments  extending  over  periods  of  from  six 
months  to  four  years  showed  that  all  tablets 
prepared  with  a  solution  of  nitroglycerin,  and 
tablets  containing  less  than  0  01  grain  of  nitro- 
glycerin made  from  apa-ste.  lose  strength  markedly 
on  keeping.  It  Is  considered  probable  that  the 
loss  of  .'trength  is  connected  with  the  existence  of 
two  isomeric  forms  of  solid  nitroglvcerin,  one 
labile  ami  the  other  stable  (Hibbert.  this  J.,  1912, 
90J  ;  1915,  984).  and  that  nitrogly(  erin,  which 
has  been  slowly  frozen  and  slowly  thawed  Ls 
superior  to  freshly-prepared  nitroglycerin  for  the 
preparation  of  tablets. — A.  S. 


Acelylsulicylic     acid  ;     Researches     on  ■ 


.  III. 
Anomalies  of  the  decomposition  of  acelylsalicylic 
acid  by  water.  I).  E.  Tsakalotos  and  S.  Ilorseh. 
BuU.  .Soc.  Chim.,  1915,  17,  401—406. 

The  curve  representing  the  velocity  of  the  decom- 
position of  acetyLsali<-ylic  acid  by  water  at  20'', 
50°,  and  00'  C.  has  two  dktinct  minima,  which 
occur  at  the  latter  temperature,  for  example,  at 
88  and  505  mins.  from  the  commencement.  This 
anomaly  Ls  probably  due  to  the  catalvtic  action  of 
hydrogen  and  hydroxyl  ions. — O.  F.  il. 


I'rea  in  urine  ;  Determination  of- hi/  the  iireatu 

method.     C.    H.    Eiske.     J.    Biol,    t'liem.,    191.".. 
23,  455 — 458. 

A  viii.rMK  of  urine  containing  3- — 0-5  mgrms.  of 
vu'ea-nitrogen  is  delivered  fi-om  an  OstwaUl  pipette 
into  a  large  test-tube  and  diluted  with  water  to 
about  3  c.c.  Two  drops  of  kerosene  and  2  c.c.  of 
\irease  extract  are  adiicd,  ami  the  tube  is  dosed 
l>y  a  rubber  stopper  litted  with  tubes  to  enable 
a  current  of  air  to  be  drawn  through  the  liquid, 
and  left  for  15  mins.  Through  the  air  itdet  tube 
is  then  introduced  5  c.c.  of  a  solution  made  by 
dissolving  500  grms.  of  potassium  carbonate  in 
500  c.c.  of  warm  water,  adding  10  c.c.  of  30°,, 
potassium  oxalate,  tiltering.  and  cooling.  A  current 
of  air  (free  from  anuuonia)  is  drawn  through  the 
licpiid  slowly  for  5  mins.  and  afterwards  rapidly 
for  an  hour,  and  the  ammonia  is  absorbed  in  25  c.c. 
of  -V  50  hydrochloric  acid  contained  in  a  narrow- 
necked  bottle  of  120  c.c.  capacity.  The  excess  of 
a(-id  is  titrated  with  .V/100  sodium  hydroxide 
solution,  in  presence  of  2 — 3  droj)s  of  a  0  05",, 
alcoholic  solution  of  methyl  red.  until  a  pink 
i-tiloiu-  appears.  The  \irea'e  was  prejiared  by 
extracting  25  grms.  of  j)ow-<iered  soya  beans  for 
one  hour  with  250  c.c.  of  dL-tilled  water,  sli.akiiig 
at  intervals,  adding  25  c.c.  of  .V/10  hydrochloric 
I  acid,  filtering  with  suction  after  five  mins.,  and 
I  treating  the  filtrate  with  5  i\r.  of  a  solution  of 
70  grins,  of  crystallised  disodiinn  phosphate  and 
27  grms.  of  monopotassium  phosphate  in  100  c.c. 
of  water.  This  extract  can  usually  lie  kept  for 
4  weeks  at  — 1°  to  — 2"  C.  with  only  slight  loss  of 
activity  and  no  marked  increase  of  ammonia- 
content.  The  method  is  accurate  to  within  0-5% 
j   of  the  amount  of  urea  determined.- — J.  11.  L. 

Acetone;     Detection     of by     Frommer'a     test. 

N.   O.   Engfeldt.     Berl.   klin.   Woch..    1915,   52, 
458 — 459.  .7.  Chem.  Soc.  1915,  108,  ii.,  849—850. 

Fhommer's  test  depends  upon  the  condensation 
of  acetone  with  salicylaldehyde  in  presence  of 
alkali  hydroxide  to  form  the  red  di-o-hydroxy- 
distyryl  ketone.  Ten  c.c.  of  the  urine  is  treated 
with  1  grm.  of  solid  potassium  hydroxide,  and. 
without  waiting  for  the  alkali  to  dissolve,  10  drops 
of  a  10  °o  solution  of  salicylaldehyde  in  alcohol 
are  added,  and  the  mixture  is  heateil  to  70°  C 
If  acetone  is  present,  a  pin-ple-red  zone  appears 
at  the  junction  of  the  two  liquids.  The  test  will 
detect  005  mgrm.  of  acetone  in  10  c.c.  of  water, 
but  the  author  finds  that  it  may  be  rendered  more 
sensitive  and  capable  of  detecting  0-001  nigrni.  of 
acetone  in  10  c-.c.  when  modified  as  follows. 
Ten  c.c.  of  the  distillate  from  the  urine  is  mixed 
with  5  grms.  of  solid  potassium  hydroxide  and 
five  drops  of  concentrated  salicylaldehyde  solution, 
the  tc-t-tube  containing  the  mixture  is  placed  in 
a  water-bath  at  50  ('..  and  the  wati>r  is  heated 
gradually  to  boilhig.  As  tin-  jiotassiuni  hydroxide 
<lLssolves  a  crystalline  mass  is  formed  w  hich,  in  the 
jiresence  of  acetone,  is  coloured  bright  red. 
Formaldehyde,  acetaldehyde,  formic  acid,  lactic 
acid,  phenols,  and  alcohol  do  not  give  the  red 
coloration,  but  acetoacetic  acid  and  /J-hy<lroxy- 
butyric  acid  yield  i-ed -coloured  compounds  in 
the  test.  On  account  of  its  sensitiveness,  the  test 
is  not  suitable  for  clinical  purposes. 

Vanadium  ;  Some  new  organic  compounds  of • 

A.  T.  Mertes  and  H.  Fleck.     J.  Ind.  Eng.  Chem., 
1915,  7,  1037—1038. 

OnCi.VNic  eomjiounds  <-ontaining  vanadium  were 
prepared  by  the  interaction  of  vanadium  tetra- 
chloride and  aniline,  diniethylaniline,  and  phenyl- 
hydrazine  respectively  in  benzene  solution  ;  of 
vanadiinn  tetrachloride  and  toluidine,  diphenyl- 
amine,  and  anthracene  respectively  in  carbon 
tetrachloride  solution  ;  by  the  action  of  methyl- 
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amino  on  vanailium  tetra-diloride  dissolved 
in  t;.i.«olino,  and  liy  tho  action  of  benzene  on 
vanadium  letvacliloiide.  The  aniline  eonii)(>nnd, 
4C'8ll,Nll  mN'CIj,  is  a  l)lark  powder,  almost 
iiisolulile  in  wafer.  The  dimelhylaniline  coni- 
|i()iind,  H'„ll  ,\(('ll  ,);,\('l,.  is  green,  the  niethyl- 
amine  eonipound,  (iCH  jXlI^.Vl'l  ,,lIjO,  is 
yellow,  and  the  diphenvlaminc  eoniponnd, 
3(C,U5)«NII,2Vri4,  is  iniliiio  l>lue  at  lii-st  and 
gra-ss-Kreeii  after  drxin;;.  Two  compounds  appear 
to  he  formed  with  anthracene,  i'!.:.,  C,,II<),VjC'l5  at 
the  ordinary  temperature  and  C\,H,„,2(Cuil9,V;('ls) 
on  heatint;  under  a  rellux  condenser.  An  addition 
compound  is  also  formed  when  dry  ammonia  gas 
is  led  into  a  hen/.ene  solution  of  vanadium  tetra- 
chloride. It  is  almost  insoluble  in  water,  which, 
however,  slouly  decomposes  it.  It  is  decomposed 
I)y  mineral  acids  w ith  formation  of  a  bluish-green 
solution,  and  when  heated  in  a  closed  tube  yields 
water  and  ammonimu  chloride  and  a  residue 
(tKi^u  V)  composed  principally  of  vanadium 
tetroxide. 

Dclermhiation  of  iHinad'ium  and  chlorine  in 
organic  compounds.  From  0-5  to  1  grm.  of 
suDstance  is  mixed  witli  finely  powdered  quick- 
lime free  from  cliloride  and  heated  in  a  combustion 
tube.  The  re-idue  is  treated  with  :500  c.c.  of 
water  and  with  nitric  a<-id  to  dLssolve  the  lime,  the 
mixture  filtered,  and  the  solution  heated  to 
boiling  and  the  chlorine  precipitated  as  silver 
chloride.  After  liltering.  the  solution  is  neutralised 
with  auuuonia,  made  slightly  acid  with  acetic  acid, 
and  lead  vanadate  precipitated  by  adding  lead 
acetate.  The  lead  vanadate,  after  washing,  is 
dissolved  in  warm  dilute  nitric  acid,  the  solution 
evaporated  with  10  c.c-.  of  concentrated  sulphuric 
acid,  cooled,  diluteil.  fdtered,  the  filtrate  diluted 
to  300  c.c.  and  treated  witli  sulphur  dioxide  gas. 
The  solution  is  boiled  to  expel  excess  of  sidphur 
dioxide,  titrated  hot  with  A'  20  permanganate, 
then  again  reiluced  and  re-titrated, — A,  8, 

Sempervi^cne.  A,  E.  Stevenson  and  I/.  E.  Sayre. 
,T.  ,\mer.  I'harm.  Assoc,  1915,  14,n8.  Pharm  J., 
lOK!,   S6,  Al. 

Tin-:  authors  repoi'l  further  progress  in  the  separation 
of  the  alkaloids  of  gelsemium  root,  and  give  details 
for  sep.arating  sempervirene  from  the  total  alka- 
loids (see  this  .J.,  lOl.Ti.  21()).  The  crude  mixed 
alkaloids  of  gelsemimn  are  dissolved  in  chloroform 
and  extracted  with  1  °,,  citric  acid  until  practically 
all  the  alkaloid  is  removed  from  the  extraneous 
material.  The  acid  liquid  is  made  alk.iline  with 
ammonia  and  extracted  with  chloroform.  From 
this  the  alkaloid  is  again  extracted  by  means  of 
1  "'„  hydrochloric  acid.  Each  successive  extrac- 
tion is  tested  by  adding  a  few  drops  of  satm-ated 
sodiiun  nitrate  solution,  which  precipitates  the 
sempervirene.  \\'hen  no  f\n'ther  precipitate  is 
formed,  the  extracts  previously  obtained  are  com- 
bined and  a  faturated  solution  of  sodium  nitrate 
added,  drop  by  drop,  with  stirring,  until  no  further 
precipitate  is  produced.  This  precipitate  is  semper- 
virene nitrate,  which  is  quite  insoluble  in  water  and 
practically  insoluble  in  solution  containing  sodium 
nitrate.  The  product  can  lie  purified  by  washing 
with  dilute  sodium  nitrate  solution,  followed  by 
distilled  water,  then  dissolving  in  boiling  water, 
reprecipitating  by  a  few  drops  of  saturated  sodium 
nitrate  solution,  filtering,  washing  as  before,  drying 
on  porous  plates,  and  recrystallising  from  hot 
alcohol.  It  separates  in  yellow  needle-shaped 
crvstals.  The  free  alkaloid  is  prepared  by  dis- 
solving in  hot  water,  making  the  solution  alkaline 
with  ammonia,  shaking  out  with  chloroform,  dis- 
tiUing  off  the  solvent',  and  cooling  the  residue. 
The  alkaloid  crystallises  in  reddish-brown  needles. 
It  is  somewhat  soluble  in  alcohol,  very  slightlv 
soluble  in  water,  almost  insohible  in  ether,  benzol, 
and  petroleum  spirit.     The  percentage  of  semper- 


virene in  gelsemiiun  's  small — about  OS  grm.  was 
obtained  from  2")  grms.  of  nlkaloidal  material, 
whicli  represented  the  alk;iloids  from  25  lb.  of  the 
drug. 

Chemical  consliliienls  of  hilnminous  shale  oils  con- 
tainiinj  snliihnr  {ichlhyol  oils).  Scheibler.  SceW\. 

Sulphiir-coniaining  oil  from  the  Kimmeridge  shale  of 
tSainl-Champ.   Ueniesse  and  Reauborg.    See  Ha. 


Patents. 


Vrea  ;      Maniifaclure    of - 


■  and    of    ammonium 


carbonate  for  use  in  mich  manufacture.  3.  Y. 
Johnson,  liOndon.  Fi-om  Badische  Anilin  u. 
Soda  Fabrik.  Ludwigshafen,  (jiermanv.  Eng. 
Pat.  23,939,   Dec.   11,'  1914. 

AiEMONiUM  carbonate  may  be  manufactured  by  the 
direct  combination  of  ammonia  and  carbon 
dioxide  in  suitable  proportions  under  pressure, 
with  or  without  cooling.  If  tho  temperature  is 
maintained  at  130" — 140  C,  urea  is  formed. 
E.ramjile. — An  autoclave  lined  with  lead  or  silver 
is  tilled  with  gaseous  ammonia  under  pressure. 
Sullicient  carbon  dioxide  is  then  introduced  to 
produce  anmioniunx  carlionate,  which  solidifies 
if  the  vessel  is  allowed  to  cool.  To  produce  urea, 
the  vessel  is  only  cooled  sufficiently  to  keep  the 
pressure  below  50  atm.  diu-ing  the  first  reaction, 
and  the  temperature  is  subsequently  maintained 
at  130" — 140"  C.  until  no  more  urea  is  formed. 

— F.  Sp, 

Acetic     ester     [ethi/l     aeetcte]    from     acelaldehydf ; 

Mamifacture     of .         O.     Imray,     London. 

From     Farbw.     vorm.     ]\feister,     Lucius,     und 

Briining,   Hoechst,   Germanv.     Eng.  Pat.  1288, 

Jan.  26,  1915, 
Ethyl  acetate  is  prepared  by  treating  acetal- 
dehyde  with  a  filtered  solution  of  aluminium 
ethoxide  in  an  organic  solvent  of  high  boiling 
point,  e.g.,  nitrolienzene,  xvlene,  solvent  naphtha, 
etc.,  at  0— 15  C.  A  >ield  of  80%  of  the 
theoretical  amount  may  Ije  obtained,  with  a  con- 
sumption of  about  5";,  of  aluminium  ethoxide, 
E.ramplc. — 400  parts  of  acetaldehyde  is  gradually 
stirred  into  a  filtered  solution  of  16 — 20  parts  of 
crude  aluminium  ethoxide  in  45  parts  of  dry 
solvent  naphtha,  the  mixture  being  kept  at 
0° — 15"  C.  by  thorough  cooling.  After  standing 
for  about  24  hours  it  is  fractionally  distilled. 
The  first  fraction  contains  aldehyde  and  may 
be  used  again.  The  next  fraction  consists  of 
almost  pure  ethyl  acetate,  the  yield  being  about 
85  "o-  The  solvent  naphtha  is  recovered  from  the 
residue  by  steam  distillation. — F.  Sp. 

Silver     glycocholate ;       Compound     of readily 

soluble    in    water    and    process    of  making   same. 

K.     Kautzsch.    Assignor    to    Farbwerke    vorm. 

Aleister,  Lucius,  und  Briining.  Hochst,  Germanv. 

U.S.   Pat.    L161.867,   Nov.   30,    1915.     Date  of 

appl.,  Jan.  30,  1915. 
Sti.x'ER  glycocholate  is  treated  with  a  solution 
of  hexamethylenetetramine  to  obtain  hexa- 
methvlenetetramine-silver  glycocholate  as  a  coloiu'- 
less  "compound.  It  is  soluble  in  water,  90% 
alcohol,  and  methyl  alcohol,  but  i=;  nearly  insoluble 
in  petroleum  spirit.  On  treating  its  aqueous 
solution  with  hydrochloric  acid  it  is  decom- 
posed, yielding  hexamethylenetetriimine  hydro- 
chloride "and  a  precipitate  of  silver  chloride  mixed 
with  sparinglv  soluble  glvcocholic  acid.  (.See  aLso 
this  J.,   1915,"  1166.)— C."A.  M. 

Bistneihylaminoietra-aminoarsenobenzene  ;  Prepara- 
tion of  a .     C.    F.   Boehringer   und   Sohne. 

Ger  Pats,  (n.)  286,667,  Oct.  15,  1912,  and  (B) 
286,668,  Jan.  14,  1913.  Additions  to  Ger.  Pat. 
285.572. 

(a)  For  the  reduction  of  dinitromethylnitramino- 
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{ilienylarsinic  arid  to  l>isin«'tliyli\miiu>totr!i-nmino- 
j>rsenol>fnione,  the  tin  and  hyduichlorii-  acid 
prvscrilKxi  in  thi'  i-lii«'(  patent  (sef  U.S.  Pat. 
1.0.Sl,0Tl>  of  U»l:!:  tins  .1..  1!I14.  41)  may  be 
roplaitsl  In"  other  heavy  metals  or  sjilts  of  heavy 
metals  in  presence  of  aoid.  SuitaMe  riHiueint: 
aavnts  are  stannous  chloride  with  hydrochloric  or 
liydroohloric  and  acetic  acids,  zinc  with  sti-onv; 
hydroi'hloric  a<-id  or  acetic  acid,  and  iron  with 
liydro«-hloric  acid.  To  avoid  formation  of  arsine. 
tlie  reaction  mixtiiri'  is  heated  only  until  a  clear 
.■solution  is  ol>t:\ined.  (B)  HMuction  of  the  diniti-o- 
inethylnitraminophenylarsiiiic  aiid  is  elTected  in 
jitasios  hy  means  of  ilitTeivnt  reducing;  agents. 
For  example,  retiuction  to  4-methylauiino-:{..")- 
<\initrolK'nzene-l-ai>inic  acid  is  elTected  l>y  means 
of  mercury  and  sulphuric  acid,  and  this  is  ivduced 
to  IjisnietliNlaininotetra-amiuoarsenobenzene  liy 
luean^i  of  soilium  hydrosulphit*"  :  or  bismethyl- 
hydi-azinot^'tra-aminoai-senobenzene  is  first  formed 
(see  tier.  Pat.  2.s5..")7;5  :  this  J.,  1915.  llii.")).  and 
is  aft*nvar<ls  r<Hluce<l  further  ;  or  reduction  to 
)>isiuethylaminotetraniti-oarsenol)enze7ie  is  elTected 
by  means  of  phosphorous  or  hypophosphorous 
acid,  and  this  subsequently  reduced  to  the  tetra- 
amino  compound  with  tin  and  livdrochloric 
acid. — A.  S. 


Jifxa-aminoarscnobenzeitr  ;    PrepuraiioH  of  a . 

i'.  F.  Boehringer  und  Siihne.  (Jer.  Pats.  (A) 
2SC.sr.4.  Mar.  5.  Uli:i.  and  (b)  28U.S.55.  Auc. 
:{0.  1913. 

<.\)  4-A>nNO-3.5-dinitrobenzene-l-arsinic  acid  is 
I'edui  ed  with  the  calculated  amount  of  sodium 
hydrosulphite  to  the  correspondinp;  triamino-  \ 
*'omi)ound.  and  this  is  then  further  reduced  with 
liyjxiphosphorous  acid  to  :{.4..^.3'.4'..")'-ht■xa-amino- 
arsenolK-nzene  ;  or  the  dinitroarsanilic  a<-id  may 
J>e  rwiiiced  first  with  hypophosphorous  acid  to  the 
corr«^pondin4t  nitnj-arsenobenzene,  which  can  be 
ea.sily  further  reduced  to  the  hexa-.imino-com- 
potind.  Both  3-4-5-triaminobenzenearsinic  acid  and 
hesaaminoarsenobenzene  are  characterised  by  com- 
paratively slijiht  toxicity,  and  the  latter  has 
vahiaV>le  tliei-apeutic  properties  on  account  of  its 
powerful  spirillocidal  action,  (b)  4-.\mino-3.5- 
dinitrobt^nzenearsinic  acid  is  reduced  directly 
Avith  a  quantity  of  sodium  hydrosulphite  sufficient 
to  reduce  both  the  nitro-^oups  and  the  arsinic 
acid  residue,  and  the  resiiltiii?:  sulphur-containinfr 
r-ompfjund  is  decomposed  with  .acids  into  sulphur 
dioxide  and  a  salt  of  hexa-aminoarsenobenzene. 

— G.  F.  M. 


i-Chloro-i-aminohenzene-X-arslnic    acids;     Art    of 

preparing .     L.     Ach.     Mannheim-W.aldhof. 

.'ind  A.  Kothnmnn.  Heidelberg.  Assignors  to 
Farbwerke  vorm.  .Meister.  J^ucius.  und  Briininff. 
Hochirt.  Germany.  U.S.  Pat.  1.1.)«.045.  Oct.  12. 
191.5.    I).ite  of  appl..  Jan  20.  1914. 

See  Oer.  Pat.  2S(i..-,4«  of  1913  ;  this  .1..  191").  WH:,. 
Other  derivatives  of  »«-chloroaniline  than  Hie 
dimethyl  derivative  may  be  used.  viz..  those  of  the 
general  fornmla.  Clf'r.HjXRiRj.  where  Rj  repre- 
.sents  alkyl  and  R,  alkyl  or  hydrogen. 


ffi/droxyitiopropyt      derivatives      of     hydrocarbons  : 

Preparation    of .         Farbenfabr.     \onn      F. 

B-aver  tmd  Co.    CJer.  Pat.  280.920,  Nov.  29.  1913. 
AddHion  to  Ger.  Pat.  2H0.220  (tliis  J.,  1915.  378). 

Jnste.\d  of  a^tint;  on  hydrocarbons  with  acetone- 
sodium,  as  claimed  in  the  main  patent,  the  acetone- 
alkali  is  allowed  to  a<,t  in  the  mpre  reactive  nascent 
form  by  treating  the  hydrocarbon  with  acetone  in 
presence  of  an  alkali  metal  or  alkali  amide. 
.\cetylene  gives  3-methvlbutinol  bv  this  metliod.. 

— F.  \V.  A 


hiftrtioiis  illseases  :    Preparation   of  i)rolertive  and 

i-iirtitii-f  mtdicanu-ntsfor .   Parbeutabr.  vorni. 

F.  Bayer  und  Co.    Ger  Pat.  280.977,  .luiie  0. 1913. 

Bactekia.  protozoa,  or  virus  spiecies  are  extracted 
with  aqueous  solutions  of  complex  organic  merciu'v 
com]numds  in  which  the  niercxu'y  is  directly 
united  with  carbon,  such  as  the  mercxu'y-carlioxylic 
acids  and  -(ihenols.  These  compounds  do  not 
precipitate  albuujiii.  but  are  fatal  to  l)acteria  and 
j)rotozoa.  so  that  the  killing  and  extraction  are 
accomplished  in  one  operation,  without  injuring 
the  constituents  of  the  bacteria  or  protozoa  acting 
as  antigens. — (i.  F.  JI. 

a-Hrmuoisov<ileraniide    derivative;     Preparation    of 

a .      Knoll    und    Co.        Ger.    Pat.    287.017. 

.luly  2.  1914. 

a-Bi!OMOi.*ovAi.ERAMinE  rcacts  with  oxalyl  chlor- 
ide according  to  the  equation: 

2(CH,),CH-CHBrr()XHo-!-r,Osa3  = 
[(CHsJ.CHCHBrCONH]  ,Cb  -^2'HCH-CO. 
The       derivative      produced      possesses     sedative 
and    hypnotic   properties,   and   also  perves   a-s  the 
starting     point    for    the    preparation    of    o-bromo- 
isovaleryhu-ea. — (i.  F.M. 

Gli/cyrrhizic  acid ;     Preparation    of    derivatives    of 

' .   J.  D.  Riedel  .\kt.-Ges.     Ger.  Pat.  287.120. 

Nov.  9,  1913. 

(il.YrYKHlilzic  acid  is  converted  into  its  salts  with 
the  heavy  metals,  with  the  exception  of  lead,  by 
the  usual  methoils.  Some  of  these  compounds 
are  soluble  in  dilute  alkalis,  and  have  the  property 
of  wetting  oily  surfaces.  whi<-h  is  valuable  from  the 
point  of  view  of  their  disinfectant  action.  Thus  the 
silver  and  mercury  salts  are  uscfid  for  treating 
intestinal  infection,  etc..  the  copper  salt  for  tuber- 
cular att'ections.  and  the  iron  salt  as  a  soluble 
intestinal  iron  preparation. — G.  F.  -M. 

•2-Arylrj}(inoline-i-earboj-ylie     acids;       Preparation 

of    derivatives    of cosily    soluble    i>i     water. 

Chem.  Fabr.  auf  Actien.  vorm.  E.  Schering. 
Ger.  Pat.  287,210.  Dec.  25.  1913. 

Tire  following  quinoline  derivatives  can  be  con- 
verted into  soluble  compounds  by  treatment  with  a 
warm  aqueous  solution  of  .sodium  formaldehyde- 
sulphoxylate.  acidifying  the  resulting  solution, 
dissolving  the  precipitate  in  dilute  sodium  hydrox- 
ide solution  and  re-precipitating,  and  finally 
precipitating  the  mono-sodium  salt  from  aqueous 
sohition  by  the  addition  of  alcohol  :  2.2'-amino- 
phenylquinoline-4-carboxylic  acid,  2,3'-amino-  and 
2.4'-aniinophenylquinoline-4-carboxylic  acids,  0- 
methyl  -  2.3'  -aniinophenylquinoline  -  4  -  carboxylic 
acid,  and  0-aniiiio-2-phenv]iiuinoline-4-carl)oxvlic 
acid.— (i.  F,  .M. 

Kthi/lene  from  acetylene  ;    Preparation  of .    W. 

Traube.  Berlin,    (ier.  Pat.  287,505.  Aug,  0,  1913. 

Acetylene  is  converted  into  ethylene  with  the  aid 
of  chromous  compounds  in  acid  solution  ;  the 
chronious  salts  are  readily  regenerated  from  the 
chromic  salts  so  oljtained  by  reduction  with  zinc 
or  by  electrolytic  reduction. — F.  W.  A. 

Arrf aldehyde  {from  acetylene]  ;  Manufacixirc  of . 

O.  Inuay.  London.  F^oni  Farbw,  vorm, 
Meister,  Lucius,  und  Briining.  Hoechst,  Ger- 
many. .Kng.  Pat.  24.153,  Dec,  10,  1914. 

See  U..S,   Pats,   1.151.928  and  1.151.929;    this  J., 

1915.  1031. 

lHej-ri-]ami»o-arse>iiilieii:eiirs  ;      Art     of    preimrin'l 

.      L.   .Veil.   .M.innlieim.  and   .\.    Hothmann, 

Heidelberg,  .\ssignors  to  ]'\irbwerke  vorm. 
Meister.  Lucius,  und  Briining.  liochst.  Germany. 
U.S.  Pat.  1.150.044.  Oit.  12.  1915,  Date  of 
appl.,  .Mar,  24.   1913, 

SEE   Eng,   Pat.   7488  of   1913  ;.    this  .L,    1914,  41. 
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Manufacture  of  spirU-soluble  asphaUic  substances 
[from  trood  tar].    Ger.  Pat.  28(!.ti50.     See  III. 

Preparatioti  of  eondoisatioii  prodnels  of  o-dldilii/do- 
phenj/lijtyehie-ojrimc  iind  Ux  deriiatires  KiilixtitKtiit 
in  the  earboj-i/t  (iroitp.    Gor.  I'at.  2St>,7ti2.    See  III. 

Preparation    of    di/cMiiffs    eontniniitii    selenium    or 
tellurium,     (ici-.   l'a(.  2S7.tl2tl.  '    See   \\. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  plates  ;  Resolving  power  of .      O. 

Tugman.     Phot.     J.,     VMv,,     55,     292— S02. 

The  resolving  power  ot  a  photographic"  plate  may 
be  deflneil  as  the  power  to  reproduce  closely 
adjacent  objects.  jNIees  determined  the  loinpara- 
tive  resolving  powers  of  photographic  plates  by 
photographing  the  reduced  image  of  a  fan-shaped 
object  having  alternate  black  anil  white  sectors.  lie 
also photograi^hed  the  reduced  image  of  a  black  and 
white  line  grating  and  of  a  slit  covered  with  a  Idack 
wedge,  and  deduced  that  resolution  depends  on 
irradiation,  caused  by  reflecting  and  refracting 
scatter.  .Scheiner  and  Mees  both  showed  that  the 
increase  of  size  of  an  image  varies  with  the  log.  of 
the  exposure.  Goldberg  made  contact  prints 
through  conical  holes  in  a  metal  plate  and  plotted 
exposures  against  increase  in  diameter.  Tlie  slope 
of  the  c\irve  at  any  point  he  called  the  "  tiu'bidity 


factor,"   1,  and  defined    this  as 


d  X 


where  ;r 


d  log   1 

is  the  distance  from  the  edge  of  the  disc  and  1  the 
intensity  of  the  light  at  that  point.     These  two 

definitions  are  not  consistent,  as   ^-v  '"  *  is  depen- 

A  log  I 

dent  only  on  light  distribution,  while  J,  as 
obtained  from  his  curves,  is  dependent  also  on 
[  development.  The  conditions  given  by  the  use 
I  of  a  circular  hole,  although  similar  to  those  of 
i  star  photography,  are  not  quite  the  jsame  as  in 
line  work,  and  there  is  the  possibility  of  inter- 
I  Terence  by  reflection  from  the  sides  of  the  hole. 
In  the  author's  experiments  a  straight  edge  in 
I  contact  with  the  plate  was  used,  as  suggested  by 
Nutting ;  it  was  olitained  by  cutting  a  secant 
I  strip  from  a  nickel  cylinder  and  carefully  grinding 
;  the  edges.  The  edge  was  placed  on  .a  strip  of 
plate  which  was  then  exposed  in  a  parallel  beam 
of  monochromatic  light.  The  plate  was  cut  in 
two  across  the  straight  edge  and  the  two  halves 
separately  developed.  The  density  gradient  of 
the  edge  of  the  image  thus  obtained'  (i.e.,  the  part 
formed  not  by  direct  illumination  but  by  irradia- 
tion) is  dependent  on  the  light  distritnition  and 
on  the  photographic  qualities  of  the  plate,  and  was 
taken  as  a  measure  of  the  resolving  power.  The 
tirst  mea-surements  of  this  gradient  were  made  by 
means  of  a  Koch  micro-photometer  in  which  a 
silvered  quartz  fibre,  suspended  between  two 
metal  plates  having  a  difference  of  potential  ot 
200  volts,  is  controlled  by  two  photoelectric  cells 
both  receiving  light  froni  the  same  light  source 
through  a  microscope.  A  photograph  is  taken  of 
the  movement  of  the  quartz  fibre  as  tl\e  graded 
density  is  passed  across  the  beam  of  light  thrown 
on  one  of  the  cells.  A  number  of  measurements 
were  made  with  this  apparatus  and  some  of  tlie 
results  olitained  are  given,  but  the  number  and 
uncertainty  of  the  neces.sarv  corrections  led  to  the 
use  in.stead  ot  an  adaptation  ot  a  Konig-.Martens 
polarisation  photometer,  a  microscope  being  used 
to  throw  the  two  images  to  be  compared  onto  the 
opal  glass  front  ot  the  polarising  tube.  .Alost  ot 
the  objections  to  the  Koch  instrument  were 
avoided,  but  it  was  .still  not  possible  to  measure 
densities  ot  more  than   1-5,  owing  apparently  to 


scattered  light  in  the  microscope  system.  Pift- 
tance.s  (.;•)  in  microns  were  plotted  against  densities. 
A  few  of  the  <-urves  obtained  an;  shown.  With 
normal  exposiu-es  tin-  same  slope  was  obtained 
for  both  short  (2  niiiis.)  and  long.f.'j  mins.)  develop- 
ment ;  with  over-exposures  longer  development 
gave  a  steeper  curve.  N'iolet  light,  gave  a  steeper 
gradient  than  green  light.  Cross-sections  of  tlie 
film  were  also  examined  showing  the  grain  dis- 
triljution  both  through  the  thickness  of  the  film 
and  across  the  edge  of  the  image.  It  is  suggested 
that  the  light  distribution  due  to  irr.adiation  from 
the  edge  of  the  image  is  given  by  the  equation 
I  =  lo  (<■  "'*(^  +  !'))  where  Iq  is  the  initial  intensity, 
and  I  the  intensity  at  a  point  at.  depth  .r  and 
later.al  distance  ij. — B.  V.  S. 

Photographic  dei^eloping   baths  ;   Chemical  study   of 

.     R.  Namias.     L'Ind.  Ohim..  .Alin.,  e   Met.. 

191.5,  2,  462—464. 

The  experiments  were  made  mostly  with  a  bath 
containing  (i  grms.  ot  quinol.  1  gnii.  of  metol. 
40  grms.  ot  crystallised  sodium  sulphite.  20  grms. 
of  anhydrous  sodium  carbonate,  and  2  grms.  ot 
potassium  bromide  per  litre,  t'omjtarison  ot  the 
fresh  developer  with  that  in  which  six  and  twelve 
plates  (12  X  16  cm.)  respectively  had  been  developed, 
showed  that  the  most  important  change  was  a 
consideralile  increase  in  the  content  ot  bromide, 
whereas  the  reducing  power  and  the  content  of 
sulphite  and  ot  carbonate  were  diminished  only 
to  a  slight  extent.  For  example,  after  twelve 
plates  had  been  developed,  the  bath  still  retained 
three-quarters  of  its  original  reducing  power. 
A  developer  which  has  been  used  may  be  made 
ready  for  use  again  by  mixing  it  with  an  equal 
quantity  of  fresh  developer  without  bromide, 
restoring  the  original  alkalinity  T)y  addition  of  a 
concentrated  solution  ot  potassium  carbonate, 
and  adding  crystallised  sodium  sulphite  in  the 
proportion  of  1  gnn.  per  200  c.c.  tor  e\ery  six 
plates  developed.  The  developer  should  be  pre- 
served out  of  contact  with  air,  and  it  the  con- 
tainer is  not  full,  the  air  .ibove  the  liciuid  should 
be  displ.aced  ijy  a  non-oxidising  gas.  such  as  coal 
gas.  A  method  of  utilising  old  developeis  which 
is  recommended  consists  in  developing  first  in  a 
fresh  bath  until  the  image  appears  and  then 
completing  the  development  in  a  bath  which  has 
lieen  used  previously  ;  or  the  old  developer  may 
be  used  for  both  the  first  and  second  baths,  if  a 
small  quantity  ot  caustic  soda  be  added  to  the  first 
bath  to  counteract  the  retarding  action  of  the 
excess  of  bromide. —  A.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 


N itrotolucne  still  ;    E.rijlosion  of  u 


Board  of 


Trade,  jMarine  Dejit.,  Dec.   l'J15. 

This  report  deals  with  the  failure  ot  a  nitro- 
toluene  still  at  a  chemical  works  in  Yorkshire. 
The  body  ot  the  still  wa.s  5  ft.  diameter  liy  10  ft. 
long,  and  made  ot  |-in.  mild  steel  plate.  An 
essential  detail  was  .a  solid  drawn  steel  coil  of  3-in. 
pipe  reduced  to  2  in.  where  the  ends  pa.ssed  tlirough 
the  front  plate  ;  there  they  were  secured  by  Ij.ack 
nuts,  one  on  each  side  of  the  plate.  The  coil  was 
braced  and  supported  inside  to  prevent  sagging 
and  to  obviate  risk  of  undue  .stress  on  the  connec- 
tions. The  explosion  was  due  to  the  fracture  of 
the  coil  pipe  circumtereritially  at  the  Ijack  of  one 
ot  the  inside  nuts.  Steam  thereby  entered  the  stiU 
proper  and  blew  out  part  ot  the  mountings, 
including  the  clearing  door.  .Subsequent  examina- 
tion showed  a  thinning  by  corrosion  of  the  wall  ot 
the  2-in.  connection  on  the  steam  inlet  side.  The 
coil,  which  had  been  tested  to  .lOO  \b.  hydraulic 
pressure  when  it  was  supplied  about  six  years  ago, 
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was  working:  under  stoani  from  a  boilor  fitttHl  with 
safi-ty  valves  Kvniinl  to  2")0  H>.  per  square  iiu  li. 
The  j)i-essur»'  on  it  j>t  the  time  the  aeeident  oceurreil 
was  jinihably  ahoiit  220  Ih.  There  was  no  rehef 
valve  on  thi-  still,  which  ha.s  sinee  lieen  repaired 
and  is  now  litted  witli  one.  .Mtention  is  diri'ited 
to  the  fact  that  a  eoil  nii;;)it  sustain  successfully  a 
considei-alile  pressiir»>  and  yet  tract un;  l>y  nippiuj; 
where  it  wa.s  sen^xved  for  siH-uring  to  the  end  plate 
iiidess  it  waii  adequately  supported,  or  if  it  «a-- 
fre«  to  vilinite. 

I'tilisiitio)!  of  aroyiiatic  Jiydrotarboiis  front  cravkid 
petrolt^im  [for  the  preparatioii  of  trinilrololunii  ]. 
Hittinan.     See  III. 

P.\TENTS. 

Ftizts  for  projirliles.  R.  H.  S.  Bacon  and  J.  Tl. 
.Mansell.  Coventry.  Eng.  Pat.  24,305,  Dec.  IS. 
IttU. 

The  fuze  contains  two  charges  of  high  explosive. 
one  larger  than  the  other.  Tlie  second,  larger 
charge  is  divided  into  two  portions  one  of  wliich. 
nearer  to  the  tii-st  chai'ge.  consists  of  loose  explosive, 
whiLst  the  other  is  i-omposed  of  compressed  ex- 
plosive.— ('.  A.  M. 

Explosirea.  C.  G.  Redfem,  London.  From  Dinamite 
Xobel  Soc.  .\non.,  Genoa,  Italy.  Eng.  Pat. 
24.352.  Deo.  19,  1914. 

The  explosives  are  composed  of  aromatic  nitro- 
compounds containing  in  their  molecule  both  the 
picric  acid  and  nitroglycerol  groups.  Such  com- 
pounds may  be  obtained  by  nitrating  pli(yiyl 
esters  of  glycerol  or  esters  of  other  phenols  with 
glycerol  or  other  polyhydric  alcohol.  'J'he  explos- 
ives are  much  more  stable  than  those  containing 
free  picric  at-id. — C.  A.  il. 

Explosive   poirder ;     Process   of  and   apparatus  fur 

formintj —  inio  spherical  grains.   E.   du   Pont. 

.\ssignor  to  Ball  Grain  Explosives  Co..  Wihning- 
ton.  Del.  r.S.  Pat.  1.102.7.57.  Dec.  7,  1915. 
Date  of  appl.,  .Tidy  31,  1915. 

A  PASTT  mass  of  the  explosive  Ls  divided  into 
separate  parti<les,  which  may  be  cylindrical  in 
form.  These  are  dried  superficially  and  then 
simidfaneou.sly  heat«d  and  agitated,  e.g.,  by  rolling 
on    a   heated    surface. — C.  A.  M. 


Erplosivea  ;    Manufacture  of  - 


A.  T.  Cocking, 
Assignor  to  Kynoch,  Ijtd.,  Birmingham.  U.S. 
Pat.  1.1(54,170.  Dec.  14,  1915.  Date  of  appl.. 
Dec.   9,    1912. 

See  Eng.  Pat.  28,178  of  1911  ;     this  J.,  1913,  111. 

Matches.  Bryant  and  May,  Ltd.,  London.  From 
The  Diamond  .Matx-h  Co.,  New  York.  Eng.  Pat. 
37tM,  .Mar.  9,  191.5. 

See  U.S.  Pat.  1,1.50,857  of  1915 ;  this  J.,  1915,  1031. 

XXIII.     ANALYSIS. 

Copper  and  iron  in  pig  lead,  lead  oxides,  and  lead 

carbonate  ;     Colorimetric    determination    of . 

B.    S.    White,      .T.    Ind.    Kng.    Chem..  1915,    7, 
103;-.— 103f!. 

For  pig  ]ca(\.  litharge,  and  lead  carbonate,  the 
finely-divided  siimple  (30  gi-ms.  in  the  ca.se  of 
refined  and  10  gnus,  for  irude  products)  is  dis- 
solved in  hot  nitric  acid  (1:1)  and  treated  with 
32  c.c.  of  sulphuric  acid  (1  :  I).  The  lead  sulphate 
8  wa.shed  with  warm  water  by  decantation  and 
on  the  filt«;r,  and  t  lie  iron  precipitated  with  ammonia. 
The  solution  is  then  neutralised  with  hydrochloric 
ac-id  and  two  drops  in  excess  added,  the  copper  is 
precipitated  with  six  drops  of  pota-ssium  ferro- 
ryanide  solution  (1  :  10),  and  the  precipitate 
collected  on  a  double  close-texture  filter  and  dis- 
solved, without  washing,  by  alternate  treatment 
with  ammonia  solution  and  hot  water.     The  solu- 


tion (30 — 40  c.c.)  is  made  slightly  acid  with  hydro- 
chloric a*'id,  dilut^xl  to  100  c.c,  and  the  colour 
matt-hed  by  atlding  a  staudaiil  copper  sulphate 
solution  (1  c.<-.  =  0-0001  grm.  Cu)  to  a  mixture  of 
10  c.c.  of  dilute  aunuoniiun  chloride  .solution, 
90  c.c.  of  water,  and  two  drops  of  concentrated 
liyili-ochloric  acid  (Carnelly.  S\i(.ton's  "  Volumetric 
Analysis."  p.  204).  In  the  ca.se  of  red  lead,  30  grms. 
is  treated  with  40  c.c.  of  nitric  acid  (I  :  1).  and  the 
lead  pei-oxide  dissolved  by  boiling  with  30-40  c.c. 
of  3"o  hydrogen  peroxide  or  by  adding  small 
portions  of  sodiimi  sulphite  and  l)oiling  after 
each  addition.  The  determination  is  then  com- 
pleted as  described.  The  iron  precipitate  is  dis- 
solved in  hydrochloric  acid,  the  solution  diluted 
to  300  c.c,  and  10  c.c.  treated  with  3  drops  of 
nitric  acid  and  10  c.c.  of  anunonium  thiocyanate 
solution  (1  :  15).  diluted  to  100  c.c,  and  the  colour 
compared  with  that  of  a  standard  ferric  ammonium 
sulphate  solution  (prepared  from  ferrous  anmion- 
ium  sidphate  by  oxidation  with  permanganate) 
treated  in  a  similar  manner  (Schaeffer,  ,T.  Ind.  Eng. 
("hem..  1912,  4,  059).  It  much  zinc  be  present, 
it  should  be  removed  by  treating  the  filtrate  from 
the  ferric  hydroxide  with  acetic  acid  and  sodium 
ammonium  phosphate  (5  c.c.  of  an  8%  solution) 
before  precipitating  the  copper. — A.  S. 

Mercury  salts  :    Determination   of  small  <iuantities 

of in    very    dilute;    solutions.       VV.    BiJttger. 

Deutsch.  Bunseu-Ges.,  Berlin,  Oct.  1915.   Chem.- 
Zeit.,  1915.  39,  817. 

TllE  author  has  worked  out  a  gravimetric  method 
based    on    the    separation    of    mercury    diphenyl- 
carbazone    by    electrolytes   in   presence   of   hydro- 
carbons.    The   mercury    solution   is    treated   witl 
an    alcoholic    solution    of    diphenylcarbazide,    anc 
petroleum  spirit  and  aluminivim  sulphate  (as  electro- 
lyte)  are   added  ;     mercury   diphenylcarbazone  if 
precipitated  as  a  film  at  the  jimction  of  the  tw( 
li(iuid  layers.     It  is  collected  on  a  small  asbestw! 
filt(!r,  decomposed  by  the  Carius  method  in  a  smal 
sealed  tube,  and  the  mercury  recovered  from  thi 
i-esidue    l)y    electrolytic    deposition   on   a   weighec, 
gold  wire.     It  was  found   by  this  method  that  i 
solution    of     calomel    saturated    at     Ki" — 17 'C. 
contains  1-5  mgrms.   Hg  per  litre.     The  mercur;| 
diphenylcarbazone  has  a  bluish-violet  colour,  and  : 
spectral-photometric    method   for   its   colorimetri 
determination    has    been    devised    in    which    th 
light    of    the     mercury    arc     (/i^=546)    is    used 
D(!tails  of  the  method  are  given  in  a  dissertation  h 
R.  Heinze.— J.  H.  L. 


Alhum.in  ;    Diazo-reaction  of- 


[Azo  dyestufj 
H.  Pauly.  i 
290. 


from   histidine   and   tyrosine']. 
physiol.  Chem.,   1915,   94,  284 

The  azo  dyestulTs  obtained  by  combinmg  histidir 
or  tyrosine  with  diazobenzenesulphonic  acid  ai 
fairly  readily  soluble  in  water  and  cannot  1 
obtained  pure,  whilst  the  corresponding  dyestuf 
with  diazobenzenearsinic:  acid  (diazotised  atoxy 
are  only  sparingly  soluble  and  are  readily  olitaim 
pure.  The  latter  compounds  (contain  1  mol.  • 
liistidine  or  tyrosine  combined  with  2  mols.  of  tl 
diazo  compound,  the  azo  groups  being  probab 
directly  atta-ched  to  (-arbon  atoms  as  shown  liy  tl 
forniulas  C„H,0,N3(N  :  .N.CjHj.AsOjH  ,)2  ai 
(',.11,03N(.'>J  :  N.C;n4.As()3Hj),,2IIs,(.)  re.spectivel 
They  form  light-brown,  microcrystalline  powde 
sparingly  soluble  in  water  and  insoluble  in  organ 
solvents,  but  soluble  in  alkalis  and  in  dilute  hydr 
1  hloric  acid.  The  tyrosine  coloiir  dyes  silk 
golden  yellow  shade  from  an  acid  bath,  whilst  tl 
liistidine  colour  gives  a  dull  yellow  .shade  with 
strong  reddish  cast. — T.  C. 

Determination  of  nitrogen  in  coal  and  coke.   Siinme]|l 
bach  and  Sommer.     See  1 1  A. 

Wood  alcohol  as  a  dcnaturanl.     [Dcterminaiion  ^ 
acetone  conteut.l     See  III. 
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Rapid  volumetric  determination  of  combined  alumina 
and  basic  alumina  or  free  acid  in  aluminium 
salts.     Scott.     See  \'II. 

Practical  methods  for  the  determination  of  radium. 
II.   The  emanation  method,     land.     See  VII. 

Test  of  Portland  cement  for  time  of  setting.    Hattori. 
See  IX. 

Reactions   of  colloidal   gold.     Zsigniondy.     Sec    X. 

Metallic    calcium    and    its    use    in    gas    analysis. 
Sieverts.     See  X. 

Detection  of  phytosterol  in  animal  fats.      Kiihii  and 
others.     See  XII. 

Dctenninalion  of  soluble  and  insoluble  fatty  acids. 
Smith.     See  XII. 

Determination  of  nitrogen  in  leather  waste.     Rose. 
See  XV. 

Double  polarisation  process  of  sucrose  determination 
applied  to  cane  products,  and  the  variation  of  the 
constant.     I'eUet.     See  XVII. 

Detection  of  citric  acid  in  wine.     Baier  and  Xeu- 
mann.     See  XVIII. 

Simple  test  for  B.  sporogenes  in   milk  and  icaier. 
Weinzu-l.     See  XIXa. 

Nete  method  of  determining  shell   in  ground  cocoa. 
Wasicky  and  Winuner.     See  XIXa. 

Detection    and   determination    of  added    cocoa-shell 
in    cocoa.     Grosse.     See    XIXa. 

Alcohol-soluble    and    ether-soluble    solids    in    ginger 
extract.     Harrison  and  Sullivan.     See  XIXa. 

Detcnnination    of  oxygen    [in    water]   by    Winkler's 
method.     Bruhns.     See  XIXb. 

Determination  of  alkaloids  in  cinchona  bark.    Lend. 
See  XX. 

Delemiinalion  of  urea  in  uritie  by  the  urease  method. 
Fiske.     See  XX. 

Detection  of  acetone  by  Frommer's  test.     Engfeldt. 
See  XX. 

Some  neu>  organic  com.pou7ids  of  vanadium.  [Deter- 
mination of  vanadium  and  chlorine  iti  organic 
compounds.]     Mertes  and  Fleck.     .Sec  XX. 

Patents. 

Bomb-calorinwtcr.  J.  A.  Riche,  Woodliaven,  X.Y. 
U.S.  Pat.  1.163,3(37,  Dee.  7,  1915.  Date  of 
appl.,  June  2,  1914. 

The   bomb    (see    fig.)    is   suspended,    in    a    closed 
Dewar    cup,    upon    a    ring    support    attached    to 


vertical  arms  extending  through  the  cover.     Tlie 
cup   is   enclosed   in   a   heat-insulated    vessel,    and 


adjustable   means   are    provided    for    holding   the 
cover  in  raised  position  relative  to  the  cup. 

— W.  E.  F.  P. 

Testing  liquids  and  other  materials  :  Method  and 
apparatus  for  — — .  B.  and  K.  Sigi,  Budapest. 
U.S.  Pat.  1.103.693,  Dec.  14,  191.5.  Dat«  of 
appl.,  June  30,  1913. 

See  Ger.  Pat.  268,897  of  1913  ;  this  J.,  1914,  223. 


Trade  Report. 

Army  recruHmrnt.      Reserved  occupatiojw. 

The  following  list  is  s\ipplement-ary  to  those 
published  in  this  Journal,  191.5,  pages  1275  and 
1276: — Turpentine  and  white  spirits  dislillatioti  : 
Foremen,  stillmen.  (iypsum  industry  :  Foremen, 
miners  and  quarrymen,  millers,  furnacemen. 
Printing  ink  nianufacture  :  Foremen,  varnish 
makers,  head  oil  boUers.  head  oil  refiners,  head  ink 
grinders,  head  printers'  roller  makers.  Aiiimal 
charcoal  industry :  Foremen,  grease  extractors, 
retort  men,  mill  men.  Gold  refineries  :  All  classes 
of  workpeople.  Assay  offices :  Drawers  and 
markers. 

Prohibited  exports  :  Sivit^erland.  Board  of  Trade  J., 
Jan.   13,   1916. 

A  Decree  of  the  Swiss  Federal  Council,  dated  the 
30th  December,  1915,  prohibits  the  exportation  of 
the  following  articles  from  Switzerland,  as  from 
the  3rd  January,  1916  : — Asbestos,  mica,  and 
micanite  in  sheets,  even  if  combined  with  tissues, 
and  in  pipes  and  other  specially  shaped  articles, 
even  if  combined  with  other  materials.  Asphalt 
and  bitumens  of  all  kinds,  crude.  Coal  tar  colours 
— artificial  alizarin,  aniline  colours,  anthracene 
colours,  naphthalene  colours,  and  other  coal  tar 
colours  and  mixtures  thereof — even  if  prepared. 
Indigo,  natural  and  artificial  ;  indigo  solution. 
Colouring  mat-erials  and  colours — all  others,  in  so 
far  as  their  exportation  from  Switzerland  is  not 
already  prohibited.  Various  kinds  of  paper  and 
cardboard,  including  coat-ed  papers  and  photo- 
graphic paper  not  sensitised.  Receptacles  of 
ordinary  black,  brown,  or  green  glass,  for  the 
transport  of  acids,  even  enclosed  in  or  encircled 
by  sheet  iron — of  a  capacity  of  25  litres  or  more. 
Wine  lees,  dry. 


Books  Received. 

Prohibitions  of  Export  in  force  in  British 
India,  the  seu-go%'erning  Dominions,  Egypt, 

AND      certain      other      BRITISH      POSSESSIONS. 

Supplement   to   the   Board   of   Trade    Journal, 
Jan.  13,  1916.     Price  3d. 

Mixes  and  Quarries.  Generax,  Report,  with 
Statistics,  for  1914.  by  the  Chief  Inspector 
OF  Mixes.  Part  II.— Labour.  [Cd.  8135.] 
Wv-man  and  Sons,  Fetter  Lane,  E.C.     Price  5id. 

The  publication  contains  a  general  report  and 
statistics  relating  to  persons  employed  and  accidents 
at  mines  and  quarries  in  the  United  Kingdom, 
and  to  the  enforcement  of  the  Mines  and  Quarries 
Acts. 

Mixes  and  Quarries  :  Gen-erax  Report,  with 
Statistics,  for  1914,  by  the  Chief  Inspector 
OF  Mines.  Part  III.— Output.  [Cd.  8141.] 
Wj-man  and  Sons.  Fetter  Lane,  B.C.     Price  2 id. 

This  Return  contains  statistics   of  the  quantity 
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and  value  of  various  minerals  raised  in  the  United 
Kiu^doui.  The  value  of  the  uiiueral  output  of 
the  fnited  Kingdom  in  1S»I4  wivs  i;i45,Sl);{,03L',  a 
decrease  of  £14,249,575  as  eompiired  with  li>i;{. 
(i$ec  pages  1'22,  123.) 

Metallikuical  Smoke.  By  C.  H.  Fulton. 
U.S.  Bureau  of  Mines,  Bulletin  84.  94  pages, 
9}  xtJin. 

A  GEXEiiAL  account  is  given  of  the  smoke  problem 
from  its  chemical  and  legal  jispects,  aiui  the 
methods  proposed  for  the  treatment  of  due  ilust 
and  fumes  and  the  recovery  of  useful  constituents 
are  described  briefly. 

Keport  of  the  Division  of  I^hejustky,  Canada 
Dep.vktjient  of  Agkiculture.  By  F.  T. 
Shutt.     48  pp. 

LuLE  IN  AoRicrLTUiu;.  By  F.  T.  Shutt.  Bull.  80, 
Dept.  ^f  Agricultiu-e,  Canaiia.     Itj  pages. 

Potash  in  Agriculture.  By  F.  T.  Shutt. 
Circular  No.  7,  Dept.  of  Agriculture,  Canada. 
8  pages. 

Manures  and  Fertilisers.  By  F.  T.  Shutt. 
Circular  Xo.  8,  Dept.  of  Agriculture,  Canada. 
8  pages. 

Electrothkrmic  Iron  Ore  SstELTiNu  in  Sweden. 
By  Dr.  A.  Stansfield.  Report  No.  344. 
Canada  Dept.  of  Mines,  Mines  Branch,  Ottawa, 
vi.  +05  pages,  10  xCj  in.* 

This  report  contains  an  account  of  electric  iron 
smelting  industries  in  Sweden,  comparirg  it  with 
Canadian  practice.  A  full  description  of  the 
Elektrometall.  Helfeustein.and  Kennerf elt  furnaces 
is  given,  with  a  discussion  of  their  efficiencies  and 
operating  costs.  Detailed  accounts  are  appended 
of  the  electric  smelting  plants  at  Domnarfvet, 
Hagfors,  TroUhattan,  and  Notodden. 

Southall's  Materia  Medica.  Eighth  Edition. 
Revised  and  Enlarged  by  E.  W.  Mann.  J.  and 
A.  Churchill,  7,  Great  Marlborough  Street, 
London,  W.  xx +390  pages.  8^x5^  in.  Price 
7s.  6d. 

The  present  edition  of  this  well-known  book  has 
been  brought  up-to-date  with  the  British  Pharma- 
copceia  of  1914,  and  re\'ised  throughout.  It 
commences  with  a  list  of  the  more  important  medi- 
cine-yielding plants  classified  under  natural  orders. 
The  main  portion  of  the  text  is  divided  int«  three 
sections,  of  which  the  first  deals  with  organised 
drugs  of  vegetable  origin  (subdivided  as  phanero- 
gamous and  cryptogamoiis),  the  second  \vith  un- 
organised drugs  of  vegetable  origin,  and  tht;  third 
with  dnigs  of  animal  origin.  A  brief  appendix  on 
the  constitution  of  the  alkaloids,  a  useful  glossary 
of  botanical  terms  commonly  used  in  describing 
vegetable  materia  medica.  and  a  comprehensive 
index,  complete  the  Wf)rk. 

PeHFUJLEKY    A.VD    EiiSE.VTIAL    OiL     KECORD    YEAK 

Book  and  Diary  for  191(5.  Edited  by  J.  C. 
Umnky.  G.  Street  and  Co.,  Ltd.,  8,  Serle 
Street,  London,  W.C.     Price  2s.  6d. 

The  literary  portion  of  this  Year  Book  (;onsist6  of 
44  pages,  and  contain-s  a  review  of  work  on  essential 
oils,  perfumery,  and  allied  products  in  1915,  to- 
gether with  a  large  amf>unt  of  information  as  to  the 
characters  and  analysis  of  es.sential  oils.  The 
diary  lonsists  of  about  30  pages,  10*  /  7  J  in.,  inter- 
leaved with  blotting  paper.  The  advertisements 
occupy  well  over  100  pages. 


An  Introddcjtion  to  the  Physics  and  Chemistry 
of  Colloids.  Second  Edition.  By  Emil 
1L\TSC11EK.  J.  and  A.  Churchill,  7,  Great 
.Miu-lborough  Street,  London,  W.  ix. +105 
pages.     7J  x5  in.     Price  3s. 

The  second  edition  of  this  eminently  useful  little 
book  does  not  dilTer  materially  from  the  first 
edition,  published  in  1913,  save  for  the  addition 
of  a  chapter  on  experimental  technique,  which  will 
be  welcomed  by  tliose  who  desire  to  learn  some- 
thing of  the  methods  and  apparatus  used  in  the 
study  of  colloids.  The  inclusion  of  a  bibliography 
or  some  references  to  the  literature  of  the  subject 
would  have  been  useful. 

A  Textbook  of  Inorganic  Chemistby.  Edited 
by    J.     Newton     Friend.     Vol.     Vlll.     The 

H.\LOGENS    AND    THEIR    ALIJE.S.       By    GeOFFREY 

-Martin  and  E.  A.  Dancaster.  Charles  Griflin 
and  Co.,  Ltd.,  Exeter  Street,  London,  W.C. 
x%'iii.  +337  pages.     9  x6  in.     Price  10s.  6d. 

The  complete  work,  of  which  this  volume  is  a  part, 
is  to  be  published  in  nine  vohimes,  each  dealing 
with  a  specific  group  of  the  periodic  table.  The 
present  volume  is  concerned  with  the  seventh 
group,  namely,  the  halogens  and  manganese. 
Chapter  I.  is  of  an  introductory  nature,  and  deals 
with  the  members  of  the  group  as  a  whole.  Chapters 
II.,  III.,  IV.,  and  V.  are  devoted  to  fluorine, 
chlorine,  bromine,  and  iodine  respectively,  and 
their  compounds  with  hydrogen  and  oxygen.  The 
salts  of  the  halogen  acids  are  considered  in  other 
volumes.  Chapter  A'l.  deals  with  manganese  anil 
its  compounds  with  the  various  elements,  and 
includes  the  manganates  and  permanganates. 

Report  on  the  Non-Metallic  Minerals  used 
IN  THE  Canadian  Manufacturing  Industries. 
By  H.  Frechette.  Canada  Dept.  of  Mines, 
Mines  Branch,  Report  No.  305.  viii. +199 
pages,  9}x5i  in.* 

The  following  minerals  are  dealt  with  : — Asbestos, 
barytes,  calcium  and  magnesium  carbonates, 
chromit«,  clays,  corundum  and  emery,  cryolite, 
felspar,  fluorspar,  fullers'  earth,  garnet,  graphite, 
gypsum,  iron  oxides,  mica  and  mica  schist,  phos- 
phates, peat,  pebbles,  punuce,  pyrites,  pyrolusite, 
quartz  and  sand,  rottenstone,  salt,  shale  and 
slate,  sulphur,  talc,  tripolite,  volcanic  ash,  and 
witherite. 

Analyses  of  Mine  and  Car  Samples  of  Coal 
Collected  in  the  B^scal  Years  1911  to  1913. 
By  A.  C.  Fieldner,  H.  J.  Smith,  A.  H.  Fay, 
and  S.  Sanford.  U.S.  Bureau  of  Mines, 
Bulletin  85.     x. +444  pages,  9x5J  in. 

Preliminary  Report  on  the  Bituminous  Sands 
op  Northern  Alberta.  By  S.  C.  Ells. 
Canada  Department  of  Mines,  Mines  Branch, 
Report  No.  281.     iv.  +92  pages.  Of  x5i  in.* 

The  bituminovis  sands  of  Alberta  outcrop  at 
a  number  of  points  along  the  Athabasca  river 
and  its  tributaries,  north  and  south  of  McMurray. 
Many  of  these  outcrops  should  prove  of  cnnimercial 
value,  but  a  very  large  proportion  is  considered  to 
have  no  importance  at  present.  The  volume 
contains  forty  photographs. 

Annual  Report  of  the  Mineral  Production  of 
Canada  during  1913.  By  J.McLeish.  Canada 
Dept.  of  Mines,  Mines  Branch,  Report  No.  320. 
363  pages,  9Jx5i  in.* 

A  detailed  report  of  the  mineral  production  in 
1913,  abstracts  from  which  have  been  given  in 
this  Journal  for  1914,  pp.  424,  834. 


*  A  limited  supiily  of  the  publication?  marked  *  is  available  (or 
free  diatribubon. 
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Official  Notice. 


PROPOSED    FORMATION    OP    AJST 
INSTITUTION   OF   CUE.MICAL   ENGINEERS. 

lu  the  course  of  a  letter  on  the  proposed  forma- 
tion of  an  Instilutiou  of  Chemical  Engineers, 
addressed  to  the  l>;ditor  of  the  Chemical  Trade 
Journal,  and  published  in  the  issue  of  January 
22nd  last,  the  President  of  the  Society,  Dr.  Charles 
Carpenter,  writes  : — 

Tne  starting  base  of  all  engineers  is  mechanical 
engineering :  the  application  of  common  sense 
to  the  preparation  and  disposition  of  the  raw 
materials  of  nature  in  the  service  of  man.  Wlien 
these  principles  have  been  mastered,  their  applica- 
tion to  various  industries  is  a  comparatively 
simple  matter  of  specialisation.  For  instance, 
the  generation  of  water  vapour  in  closed  vessels 
under  pressure  is  an  operation  with  which  the 
engineer  becomes  familiar  through  the  universally 
adopted  steam  boiler,  and  the  precautions 
necessary,  and  the  dangei-s  to  be  avoided  in 
working,  are  elementarj'  to  him.  The  haystack 
boiler  of  the  days  of  Boulton  and  Watt  produced 
steam  the  flow  of  which  could  be  easily  controlled 
by  a  cast-iron  valve  jointed  on  the  boiler  by  a 
cement  of  iron  borings  and  sal  ammoniac.  The 
superheated  steam  of  to-day  could  not  be  used 
■with  such  an  appliance,  and  the  engineer  has 
therefore  substituted  another  metal  for  cast  iron, 
and  instead  of  cement  relies  on  mechanical  contact 
for  soundness  in  connecting  the  various  component 
parts  of  his  apparatus. 

He  has  adapted  himself  to  the  altered  conditions. 
The  early  steam  engines  were  worked  at  a  pressure 
of  but  a  few  pounds  above  the  atmosphere.  The 
pressure  in  the  case  of  a  modern  oil  engine  may 
run  up  to  as  much  as  one  thousand  pounds  per 
square  inch,  but  the  engineer  has  successfully 
dealt  with  the  problems  involved  thereby. 
Instances  might  be  uuiltiplied,  but  those  given 
will  suffice.  The  engineer  did  not  become  either 
a  "  steam "  engineer  or  an  "  oil "  engineer  in 
working  out  these  revolutionary  changes  ;  he 
remained  a  mechanical  engiu^ar,  specialising  in 
the  principles  underlying  the  use  of  high- 
temperature  steam  in  the  one  instance,  and  in  the 
other  of  pressures  reaching  the  explosive  point. 

Now,  these  are  problems  similar  in  character 
to  some  of  those  of  which  the  chemical  industry 
of  to-day  requires  solution,  and  it  is  certain  that 
if  they  are  handed  over  to  the  mechanical  engineer 
he  will  solve  them  successfully,  provided  he  is 
made  familiar  with  the  conditions  within  which 
he  must  work. 

Is,  then,  an  Institution  of  Chemical  Engineers 
necessary  to  the  promotion  of  that  branch  of 
engineering  knowledge,  the  importance  of  which 
cannot  be  minimised  at  the  present  crisis  ?  I 
think  not.  I  believe  on  the  contrary  that  to 
shut  up  chemical  engineers  in  a  water-tight  com- 
partment by  themselves  would  be  a  positive 
disadvantage. 

I  have  endeavoured  to  show  that  they  are, 
first  and  foremost,  practitioners  of  mechanical 
engineering,  and  1  would  suggest  that  to  the 
Institution  representative  of  that  branch  of 
knowledge  they  should  affiliate  themselves  as  a 
matter  of  course.  There  remains  the  question 
of  their  speciaUsation.  I  cannot  think  they 
could  do  better  than  to  adopt  Mr.  Carulla's 
ad\-ice  and  join  one  or  other  of  those  sections  of 
the  Society  of  Chemical  Industry  which  are  con- 
veniently situated  at  the  important  centres 
of  industry.  They  will  there  come  into  contact 
with    the    very    people    on    whom    the    chemical 


industry  of  to-day  largely  depends,  whether  as 
experts  or  managers,  theorists  or  practitioners, 
and  such  association  cannot  fail  to  be  of  the 
greatest  possible  advantage  to  themselves  and 
to  the  industry  in  wliich  they  are  interested. 


Birmingham  Section. 


Meeting  held  at  Birmingham  University  oti  Thursday, 
December  dth,  1915. 


MR.    W.    J.    REES    IX    THE    CHAIR. 


THE    PREPARATION    OF    DIETHYLA3IINE 

ON  A  LARGE  SCALE  IN  THE 

LABORATORY. 

BT  T.  SLATER  PRICE,  D.SC,  S.  A.  BRAZIER,  M.SC,  AND 
A.    S.    WOOD,    B.SC. 

In  conjunction  with  other  Institutions  the 
Birmingham  Technical  School  was  asked  some 
months  ago  to  prepare  large  quantities  of 
diethylamine.  The  reactions  made  use  of  con- 
sist in  the  formation  of  p-nitrosodiethylanihne 
hydrochloride,  by  treating  diethylanihne  in  hydro- 
chloric acid  solution  with  sodium  nitrite,  and  the 
hydrolysis  of  the  p-nitroso-compound  by  means 
of  sodium  hydroxide,  the  hydrolysis  taking 
place  in  accordance  with  the  equation  : — • 
NO.CeHj.NCCaHjjj-i-H.O  = 

NHCCjHsis+NO.CeHj.OH. 

The  instructions  given  were  briefly  as  follows  : — 
The  p-nitroso-diethylaniline  is  prepared  by  the 
action  of  sodium  nitrite  on  a  solution  of  diethyl- 
anUine  hydrochloride,  the  whole  being  cooled  in  a 
freezing  mixture  of  ice  and  salt.  The  hydro- 
chloride is  then  hydrolysed  with  sodium  hydroxide, 
the  diethylamine  distilling  over  being  collected 
in  an  excess  of  hydrochloric  acid.  The  dry 
diethylamine  hydrochloride,  obtained  by  evaporat- 
ing this  solution  to  dryness,  is  warmed  with  a 
strong  solution  of  sodium  hydroxide,  when  the 
free  amine  distils  over,  and  can  be  obtained  pure 
by  one  more  distillation.  The  yield  of  pure 
substance  is  75  %  of  the  theoretical. 

The  preparation  on  a  large  scale,  involving  as 
it  does  the  condensation  and  absorption  of  the 
base  in  hydrochloric  acid,  evaporation  of  the 
resulting  solution,  and  subsequent  treatment 
of  the  dry  residue  with  a  concentrated  solution 
of  sodium  hydroxide,  leads  to  a  maximum  amount 
of  labour,  to  waste  of  materials,  and  consequent 
loss  of  yield. 

We  have  found  that  the  base  may  be  con- 
densed directly,  and  by  treatment  of  the  con- 
centrated aqueous  solution  with  solid  sodium 
hvdroxide,  followed  by  a  simple  fractionation, 
piire  diethylamine  can  be  obtained,  even  from 
impure  materials.  Losing  this  modified  method, 
one  worker  is  able  to  produce  about  one  kilo, 
per  day,  without  even  soiling  his  hands. 

The  process  may  be  divided  into  three  parts, 
namelv,  the  preparation  of  the  nitroso-compound, 
hydrolysis  of  the  same,  and  purification  of  the 
diethylamine.  ,,     .-, 

Preparation  of  nitrosodiethylanihne  hydrochloride. 
— To  2560  grms.  (2200  c.c.)  of  commercial  hydro- 
chloric acid,  contained  in  a  glazed  earthenware 
pan  (called  a  "  jowl  "  in  the  Midlands)  is  added 
1000  grms.  of  crushed  ice.  The  whole  is  well 
stirred  by  an  efficient  mechanical  stirrer,  elec- 
tricaUv  driven,  and  1200  grms.  (1280  c.c.)  of 
commercial  diethylaniline  (containing  5 — 10% 
of  monoethylamline)  is  added.     The  temperature 
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is  then  reduced  to  about  5"  O.  by  the  judicious 
addition  of  ice.  A  sohiton  of  GW  j^rins.  of 
98 — 1>0^\,  soiliuiu  nitrite,  that  is.  10'\,  excess,  in 
1400  c.c.  of  water  is  tlieu  added  slowly,  the  time 
r«<iuireti  to  add  all  the  nitrite  beinpr  about  two 
hoiu*.  The  toniperature  of  the  reaction  mixture 
is  kept  at  .■> — S"  C.  by  the  addition  of  ice  from 
time  to  time,  this  tt^mperature  beini;  more  satis- 
factory than  0  C.  When  all  the  nitrite-  has  been 
added,  the  stirring  is  continued  for  l.i — ;>0  minutes, 
and  then  the  solution  si|ihoned  olT  into  a  ^lass 
holder.  B.  which  is  routrhly  graduated  in  litres. 
If  solid  nitroso-hydrochloride  sepai-ates  out  in 
any  quantity,  enough  water  is  added  to  dissolve 
it.  before  siphoning  takes  pliwe.  The  volume 
of  the  solution  thus  obtained  is  about  10  litres. 


fitted  between  the  delivery  tube  and  the  con- 
densers, for  retaining  any  tarry  matter  which 
may  ilistil  over.  It  is  heated  on  a  water  bath, 
and  is  littcd  with  a  siplmii  tulic  (not  shown  in  the 
diagram)  for  emptying  il  from  time  to  time. 

About  500  c.c.  of  the  solution  of  the  nitroso- 
compound  is  now  run  in  from  B.  when  the  crude 
dietliylamine  immediately  commences  to  distil 
over,  and  is  collei-ted_  in  the  receiver,  H.  Any 
escaping  vapour  is  absorbed  by  the  trap,  K,  wliicii 
is  lilled  with  small  glass  tiibes,  moistened  with 
iiydrocldoi'ic  acid,  and  opens  into  a  jar  containing 
hydrochloric  acid  solution  (1:1).  The  li(|uid 
dropping  from  the  end  of  tlie  IJavies  condenser 
is  yellow  in  colour  and  shovdd  lie  nuite  clear. 
As  soon  as  it  becomes  milky,  more  solution  (,")00  c.c. ) 
of  the  nit  I'oso-compound  is  rim  into  the  I'an.  This 
latter  solution  shoidd  be  run  in  ipuckly,  and  not 
slowly,  otherwise  decomposition  occurs.  When 
the  distillation  is  proieeding  smoothly,  the  remain- 
ing sodium  hydroxide  sohition  in  1)  can  be  ran 
in  continuously  at  such  a  rate  that  the  boiling 
of  the  liquid  in  A  is  not  atlected.  The  addition 
of  the  solution  of  the  nitroso-compound  takes 
about  two  hoiu's,  after  which  the  distillation  is 
continued  for  another  30  minutes.  The  total 
volume  of  distUlate  obtained  is  about  1-7  to  2 
litres. 

When  the  distillation  is  complete,  the  can  may 
be  emptied  l)y  connecting  it  with  the  siphon  tube, 
/.  The  siphon  is  caused  to  act  by  connecting  the 
delivery  tube  from  the  can,  at  e,  with  a  pair  of 
foot-bellows,  and  forcing  in  air. 

Purification  of  the  dielhylaniine. — The  con- 
centrated aqueous  solutions  of  dietliylamine 
obtained  from  two  hydrolyses  (distillations)  are 
combined  and  put  into  a  glass  holder  connected 

with  a  two-gallon 


m 


k 
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Hydrolysis. — A  large,  stout  iron  can.  A,  of 
10  gallons  capacity,  is  closed  by  means  of  a  stout 
cork,  carrying  three  tubes  connecting  with  various 
reservoirs  mounted  above  the  level  of  the  can, 
and  with  the  condensing  apparatus,  as  shown 
in  the  diagram.  Twelve  litres  of  water  is  run 
into  the  graduated  gla.ss  holder,  C,  by  means  of 
the  tube,  a,  which  is  directly  connected  with  the 
water  tap.  The  tap,  h,  is  open  at  first,  the  cUp,  d, 
being  closed.  When  about  1 1  litres  of  water 
has  been  run  in,  b  is  closed,  so  that  an  excess  of 
air  pressure  is  set  up  in  (;  whilst  the  last  litre 
of  water  is  run  in.  The  clip,  d,  is  then  opened, 
when  the  water  immediately  commences  to 
siphon  over  into  the  can  ;  when  all  of  it  has 
siphoned  over,  d  is  closed. 

The  smaller  graduated  glass  liolder,  D,  contains 
20.50  grms.  of  sodium  hydroxide  dissolved  in  4 
litres  of  water.  Halt  of  this  solution  is  run  into 
the  can,  the  contents  of  which  are  then  heated  to 
boiling.  As  .soonas  steam  issues  from  the  delivery 
tube,  the  latter  is  connected  at  e  with  the  con- 
densing part  of  the  apparatus,  which  consists  of  an 
ordinary  Llebig  condenser,  E,  and  a  Davies  double 
surface   condenser,    F,   in   series.     A   trap,    O,    is 


can,  containing 
2500  grms.  of 
powdered  sodium 
hydroxide,  by  a 
glass  tube  pass- 
ing to  the  bot- 
tom of  the  can. 
Another  glass 

tube,  also  passing 
to  the  bottom  of 
the  can,  is  con- 
nected to  a  rul)- 
ber  hand  bellows 
for  forcing  air 
into  the  can  and 
mixing  up  the 
contents.  A  de- 
livery tube  from  the  can  is  led  into  and  reaches 
to  the  bottom  of  a  distdling  flask.  The  side  tube 
of  the  flask,  which  is  fitted  with  a  thermometer, 
is  connected  with  a  condensing  arrangement 
similar  to  that  shown  in  the  diagram  of  the 
hydrolysis  apparatus,  the  bottle  collecting  the 
distillate  being  cooled,  however,  in  a  freezing 
mixture.  The  flask  contains  a  few  pieces  of 
porous  tile,  and  is  heated  to  00 — 70°  C.  on  a  water 
bath,  its  object  being  to  trap  any  traces  of  the 
nitrosamine  of  monoethylaniline  which  may  come 
over. 

Tlie  aqueous  solution  of  diethylamine  is  run 
slowly  into  the  can,  and  the  heat  of  the  solution 
of  the  sodium  hydroxide  is  sufficient  to  cause 
distillation  of  the  dietliylamine  to  commence. 
The  sodium  hydroxide  retains  the  water,  and 
pure  diethylamine,  b.pt.  50°  C,  distils  over. 
Wlien  the  rate  of  distillation  slackens,  the  can  is 
gently  heated,  the  contents  being  well  mixed 
from  time  to  time  by  blowing  in  air.  As  soon  as 
any  trace  of  the  yellow  nitrosamine  of  mono- 
ethylaniline appears  in  the  trap,  the  temperature 
of  the  thermometer  begins  to  rise  and  the  dis- 
tillation is  stopped.      It  is  remarkable  to  notice 
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how  constant  the  thermometer  remains  at  56°  C. 
during  the  whole  of  the  distillation. 

The  average  vield  of  diethvlamine  from  two 
lots  of  diethylaniline  (2i00  grnis.  of  03%  diethyl- 
aniline)  was  913  grms.,  the  theoretical  quantity 
being  lOt'O  grms.,  that  is,  an  S(i-5%  yield  is 
obtamcil. 

The  concentrated  solution  of  sodium  hydroxide 
remaining  in  the  can,  and  which  still  contains 
a  little  diethylaniine,  is  used  for  the  hydrolysis 
of  the  next  lot  of  p-nitrosodiethylaniline  hydro- 
chloride. Thus  a  fresh  solution  of  sodimn 
hydroxide  has  only  to  be  made  up  for  every  second 
hydrolysis.  The  hydrochloric  acid  used  to  prevent 
the  escape  of  the  diethylaruine  vapour  during 
distillation  gradually  becomes  transformed  into 
diethylaruine  hydi'ochloride.  The  dietbylainine 
is  recovered  from  tliis.  when  necessary,  by  adding 
to  it  the  aqueous  diethylamine  solution  before 
distillation. 

Finally,  it  should  be  mentioned  that  in  order 
to  prevent  leakage  all  corks  were  covered  with 
plaster  of  Paris.  At  the  temperatures  used  the 
coating  is  very  efficient  ;  in  the  case  of  the 
hydrolysis  apparatus  no  part  of  which,  with  the 
exception  of  the  rubber  connections  at  e  and  g, 
had  to  be  disconnected  after  being  once  set  up, 
one  coating  of  plaster  of  Paris  was  sufficient  for 
all  the  distillations  (about  20)  we  carried  out. 


A  NEW  METHOD  FOR   THE  ANALYSIS   OF 
MIXED  AND  SPENT  ACIDS. 

BY    L.    WTTTS. 

(Chemist  of  the  Belgian  State  Laboratories.) 

The  mixtures  of  sulphuric  and  nitric  acids 
used  for  nitration  in  the  manufacture  of  explosives 
and  for  other  technical  purposes,  are  of  two 
classes,  the  one  used  in  the  preparation  of  mono- 
nitrotoluene,  and  the  other  for  trinitrotoluene  ; 
thev  are  known  respectively  as  "  Mixed  acids 
M.N.T."  and  "  T.N.T."  From  these  are  obtained 
the  acids,   known  as   "  Spent   acids   M.N.T.   and 


T.N.T.,"  in  which  the  greater  part  of  the  nitric 
acid  has  been  used. 

Tlic  composition  of  these  various  acids  is  of 
considerable  importance,  and  the  foUo\ving  deter- 
minations are  usuallv  made  : — Total  aciditv, 
water,  sulphmic,  nitric,  and  nitrous  acids.  It  "is 
proposed  in  this  paper  to  consider  onlv  the  deter- 
mmation  of  nitrous  and  nitric  acids."    So  far  as 


the  author's  experience  goes,  the  nitrometer 
method  is  used  esclii-sively  for  this  purpose  in 
English  factories.  Without  in  any  way  dis- 
paraging this  excellent  method,  it  will  be  shown 
that  equally  accurate  results  can  be  obtained  far 
more  rapidly  by  a  slight  modification  of  the  well- 
known  Schloesing  method. 

The   method    depends    on    the    de- 
composition of  nitrous  and  nitric  acids 
in  the  presence  of  a  ferrous  salt  and  a 
strong  mineral  acid,  the  nitrogen  being 
set  free  as  nitric  oxide,  the  volume  of 
wliich      may      be    measured    directly. 
From  this   volume  the   percentage  of 
nitiic  acid  may  be  readily  calculated, 
either  directly  or  by 
comparison    with    a 
standard        volume  ; 
the  latter   method  is 
preferalile.       In    the 
experiments   describ- 
ed    in     this      paper, 
ferrous  chloride    and 
hydrochloric         acid 
were    found    to    give  Fig 

the  most  satisfactory  results. 

The  proposed  apparatus  is  shown  in  Fig.  1,  and 
consists  of  a  pear-shaped  Kjeldahl  flask  of  200  c.c. 
capacity,  provided  with  a  tap-funnel  of  40  c.c. 
capacity  and  a  deUvery  tube.  The  stem  of  the 
tap  funnel  is  bent  twice  at  right-angles  and  is  of 
capillary  tubing  ;  tliis  serves  the  double  purpose 
of  removing  the  material  to  be  analysed  to  a  con- 
siderable distance  (17  cms.)  from  the  direct  heat 
of  the  Bunsen  burner,  which  might  otherwise 
decompose  the  strong  acids,  and  also  allowing  for 
the  gradual  introduction  of  the  liquid  into  the 
flask,  and  subsequent  washing,  without  risk  of 
unknown  quantities  of  gas  lodging  in  the  tube. 
The  deUvery  tube  should  be  fitted  mth  a  tap,  and 
bent  so  as  to  collect  the  gas  over  water.  The 
end  of  the  tube  passing  under  the  eudiometer 
should  be  covered  by  rubber  tubing. 

The  eudiometer  tubes 
used  were  of  100  c.c.  capacity 
and  gi-aduated  in  Vu  c-c  The 
difficulty  of  the  method  is 
to  prevent  the  water  passing 
back  into  the  fiask,  and 
although  the  author  had  no 
difficulty  in  tliis  matter,  yet 
it  may  be  advantageous  to 
call  attention  to  the  ingen- 
ious device  of  L.  L.  de 
Koninck,*  for  overcoming 
this  difficidty  (see  Fig.  2). 

The  gas  is  reaUy  collected 
over   mercury    under    water 
as    the    deUvery    tube    ends 
in  a  cross-piece,  one   end  of 
which  dips  under  mercury  to 
just  above  the   level   of  the 
junction,  whilst  the  other  end 
passes  under  the  gas  measur- 
ing   burette.       Thus    should 
there  be  any  back  pressure, 
mercury  instead  of  water  is 
carried  "up  the  dehvery  tube, 
and    owing    to    the    greater 
density,    the     operator    has 
more  leisure  to  readjust  the 
conditions. 
The  following  solutions  are  required  :    A  nitrate 
solution  of  known  strength  prepared  by  dissolving 
16-5  gi'ms.  of  pure  dry-  sodium  nitrate  or  20  grms. 
of   pure   dry    potassium    nitrate    in    1000    c.c.  of 


•  Z.  anal.  Chem..  1894,  33,  300.  . 

*  Wiley  "  Principles  and  Practise  of  Agricultuial  .\nalysis. 

2b 


150       WUYTS-NEW  METHOD  FOR  THE  ANALYSIS  OF  MIXED  AND  SPENT  ACIDS.       [Feb.  i! 


water.  A  solution  of  hydrochloric  acid  prepared 
hv  mixint:  1  volume  of  f\uuing  acid  with  2  vohimos 
of  water  and  boiUng  to  expel  air.  A  ferrous 
chloride  solution  obtained  by  dissolving  450  grms. 
in  distilled  water,  adding  a  ftw  diops  of  hydro- 
chloric acid  and  making  up  to  1000  c.c.  This  solu- 
tion shoidd  bo  kept  in  narrow,  well  stoppered 
bottles  of  not  more  than  120  c.c.  capacity. 

In  carrving  out  the  determination,  40  c.c.  of 
the  ferrous  chloride  solution  and  30  c.c.  of  the 
hydrochloric  acid  solution  are  introduced  into  the 
Kjeld;ihl  flask,  which  is  then  dosed  by  the  stopper 
carrying  the  tap  funnel  and  delivery  tube. 

In  the  examination  of  "  Mixed  acid  M.X.T.." 
about  15  c.c.  of  water  *  is  introduced  into  the 
tap  fuiniel  and  sufficient  allowed  to  pass  into 
the  flask  to  displace  the  air  in  the  capillary  tube. 
The  contents  of  the  fla,sk  are  now  boiled  until  all 
the  air  is  expelled  and  a  eudiometer  tube  filled 
with  water,  free  from  air.  is  placed  over  the  end 
of  the  deUvery  tube.  By  means  of  the  bulb 
pipette  shown  "in  Fig.  3.  about  0-7  c.c.  of  the 
mixed  acid  is  introduced  into  the  tap-funnel. 
This,  together  ^vith  the  water  already  there,  is 
allowed  to  pass  tlrop  by  drop  into  the  Ijoiling 
ferrous  chloride  in  the  flask.  A  further  10  c.c.  of 
water  is  then  slowly  added  to  rinse  the  funnel. 
The  nitric  oxide  Is  "then  disengaged  and  collects 
over  the  water  in  the  eudiometer  tube. 

In  the  meantime  the  amount  of  acid  taken  is 
weighed.  When  the  evolution  of  gas  has  almost 
ceased  the  funnel  is  rinsed  twice  more  with  water, 
and,  when  all  the  gas  has  come  off,  the  eudiometer 
tube  is  transferred  to  a  glass  trough  containing 
water  saturated  vrith  nitric  oxide  {vide  infra). 
Without  interrupting  the  boiling,  the  operation 
may  now  be  repeated  with  the  same  or  a  different 
sample  of  the  mixed  acid,  fourteen  determinations 
being  possible  without  changing  the  original 
contents  of  the  flask. 

The  estimaticin  of  "  mixed  acid 
T.N.T."  is  carried  out  in  exactly 
the  same  way,  except  that  a  weight 
corresponding  to  about  0-9  c.c.  is 
taken  in  order  to  get  a  similar 
volume  of  nitric  oxide.  With 
"  Spent  acid  T.N.T."  the  same 
method  is  used,  except  that  dilu- 
tion with  25  c.c.  of  water  is 
necessary,  and  a  weight  corres- 
ponding to  4  c.c.  should  be  taken. 
In  the  analysis  of  "  Spent  acid 
M.N.T."  dilution  with  25  c.c.  of 
water  is  necessary,  and  a  weight 
corresponding  to  10  c.c.  should  be 
taken. 

If  the  standard  solution  of  sodium 
nitrate  has  been  made  up  as  above, 
20  c.c.  should  be  taken,  and  this 
will  give  a  volume  of  about  95  c.c. 
of  nitric  oxide.  Generally  two 
determination.s  with  the  standard 
solution  are  made,  one  at  the  be- 
ginning, and  the  other  at  the  end, 
or  one  only  may  be  made  in  the 
middle  of  the  other  determinations. 
The  trouble  of  making  determina- 
tions with  the  standard  solution  on 
every  occasion  may  be  avoided  by 
making  two  or  three  determina- 
tions, and  preserving  that  tube 
which  gives  the  average  result. 

The  difficulty  arises,  however,  of  choosing  a 
liquid  over  which  to  preserve  the  gas.  Mercury 
is  unfortunately  slowly  attacked,  and  the  tube 
becomes  dirty  and  difficult  to  read.     Of  all  the 

•  Thl«  water  in  wcenftary  to  avoid  loss  of  the  fuming  acid  by 
evaporation,  to  le»s«n  the  violence  of  the  reaction,  and  t*)  prevent 
the  distillation  of  unchanged  nitric  acid. 
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liquids  tried,  a  solution  of  nitric  oxide  in  water 
was  the  most  successful.  The  solution  was 
saturated  in  the  following  manner  :  Two  or  more 
burettes  filled  with  nitric  oxide  were  placed  in  a 
aas  cylinder  tilled  with  distilled  water,  and  left 
until  their  volumes,  after  reduction  to  standard 
temjierature  and  pressure,  no  longer  diminished. 
The  water  was  then  considered  to  be  saturated. 

When  reading  the  volume  of  the  standard  tube 
of  gas.  great  care  must  be  exercised  to  avoid  heat 
from  the  body  reacliing  the  tube.  .Standard 
burettes  may  be  kept  in  one  limb  of  a  water  level 
tilled  witli  water  saturated  with  nitric  oxide,  and 
by  raising  or  lowering  the  other  liml)  so  as  to  bring 
the  level  inside  the  eudiometer  lube  to  that  of  the 
liquid  outside,  the  volimie  at  atmospheric  pressure 
can  be  read  without  toucliing  the  tube  at  all 
(Fig.  4).  The  movable  limb  should  be  kept  a  little 
lower  than  the  other  when  the  reading  is  not  being 
taken,  so  as  to  have  a  somewhat  reduced  pressure 
in  the  gas-tube  itself.  A  tube  of  gas  was  also  kept 
immersed  in  the  movable  Umb  so  as  to  provide  for 
losses  due  to  changes  in  temperature  and  pressure. 
Kept  in  this  manner  a  standard  tube  of  gas  was 
found  to  have  suffered  praxtically  no  change  in 
volume  after  many  weeks. 

The  weight  of  nitric  acid  may  be  calculated 
directly  from  tlie  volume  of  nitric  oxide,  but  it  is 
much  "simpler  to  compare  this  volume  with  that 
of  the  standard  tube  of  gas. 


Fiu.  4. 

Let  V,  be  the  volume  of  gas  in  the  standard 
tube  and  V'o  the  volume  obtained  from  the  sample 
of  acid  taken  of  weight  W. 

Now  in  20  c.c.  of  the  standard  solution  there  it 
0-330  grm.  of  NaNOs,  corresponding  to  0244629 
grm.  of  UNO  3. 

Therefore  the  percentage  of 

UNO,  =24-4629Vo'  -=-Vo.W. 

Since  Vo  varies  very  little,  we  may  take  £ 
factor  F  corresponding  to  24-4629  -t-Vq  and  raalc({ 
•a  table,  allowing  for  the  ordinary  variations  o 
temperature  and  pressure. 

Then   %  nNO,=V„'.F-=-W. 

An  example  will  show  the  working  of  the  resultn 
using  tliis  table.  Let  the  volume  of  nitric  oxid< 
given  off  from  1-4200  grm.  of  acid  be  97-5  c.c. 
and  the  volume  of  the  standard  tulie  at  that  tem 
perature  and  pressure  be  92-2  c.c.  Then  in  th< 
table  we  read  opposite  92-2  the  factor  F,  which  ii: 
given  as  0-2053. 

Hence  %  HNO,  =  ^^^^g^oo^^  =18-20%. 
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Table  A. 


c.c.  in 

Natural 

staQclard 

uuinber 

1 

2 

3 

4 

0 

6 

7 

8 

9 

tube. 

0 

1 

87 

•2812 

•2809 

•2805 

•2802 

•2799 

•2796 

•2793 

•2789 

•2786 

•2783 

88 

•2780 

•2777 

•2774 

•2771 

•2767 

•2764 

•2761 

•2758 

•2755 

•2752 

89 

■2749 

•2746 

•2742 

•2739 

•2736 

•2733 

•2730 

•2727 

•2724 

•2721 

90 

■2718 

•2715 

•2712 

•2709 

•2706 

•2703 

•2700 

•2697 

•2694 

■2691 

91 

•2688 

•2685 

•2682 

•2679 

•2676 

•2674 

•2671 

•2668 

•2665 

■2662 

92 

•2659 

•■2658 

•2653 

•2650 

•2647 

•2644 

•2642 

•2639 

■2636 

■2633 

93 

•2630 

•2627 

•2624 

•2622 

•2619 

•2616 

•261 

•2610 

■2608 

•2605 

94 

■2602 

•2600 

•2597 

■2594 

•2591 

•2589 

•2586 

•2583 

•2581 

•2578 

95 

•2575 

■2572 

•2570 

•2567 

•2564 

•2562 

•2559 

•2556 

•2554 

•2551 

98 

•25-18 

■2546 

•2541 

2540 

•2538 

•2535 

•2532 

•2530 

•2527 

•2525 

•2522 

•2519 

•2517 

•2514 

•2512 

•2509 

•2507 

•2504 

•2501 

•2499 

98 

•2496 

•2494 

•2491 

•2489      1 

•2486 

•2484 

■2481 

•2479 

•2476 

•2474 

99 

•2471         1 

•2469 

•2466 

•2464 

•2461      1 

•2459 

•2456 

•2454 

•2451 

•2449 

100 

•2446         1 

1 

' 

1 

Table  B. 


New  method. 


Mixed  add. 


Spent  acid. 


M.N.T. 


T.N.T. 


M.N.T. 


T.N.T. 


Nitrometer  method. 


Mixed  acid. 


M.N.T.  T.N.T, 


Spent  acid. 


M.N.T. 


T.N.T. 


1 
2 
3 
4 
5 
6 
7 


2029 
20^07 
2035 
2041 
2018 
19-94 
2009 


1839 
18-28 
1840 
1810 
1812 
18^  48 
1832 


067 
045 
036 
0-30 
0-61 
071 
069 


2-99 

2.82 

4-30 

4-37 

440 

446 

4^27 

20-24 
19^96 
20-32 
2046 
20^10 
1985 
20-05 


18-36 
18-19 
18-48 
18-12 
18-02 
18-41 
18-27 


0-68 
0-45 
035 
029 
0-62 
0-72 
0-68 


2-96 
2-84 
4-46 
4-41 
4-35 
4-48 
4-21 


Table  B.  shows  the  results  obtained  Bsing 
the  above  method  compared  with  the  results 
obtained  from  the  same  samples  by  the  nitrometer 
method  as  ordinarily  used. 

Some  of  these  have  been  verified  by  Dr.  G. 
Dechamps  and  Dr.  C.  De  Smedt  in  the  Research 
Laboratory  of  an  Explosives  Factory. 

When  the  determination  of  nitrous  and  nitric 
acids  in  the  mixed  and  spent  acids  is  carried  out 
in  this  way  an  accuracy  of  0-1  %  is  obtained,  which 
is  not  surpassed  by  that  of  any  other  method. 
In  addition  the  method  is  very  rapid,  and  seven 
Jr  eight  determinations  may  be  made  in  one  hour. 

Tlie  apparatus  is  cheap,  a  smaller  number  vnll 
be  needed,  and  the  space  required  is  not  great. 

The  author's  thanks  are  due  to  Prof.  T.  B.  Wood, 
A  the  School  of  Agriculture,  Cambridge  Uni- 
rersity,  for  the  use  of  the  laboratory  and  materials. 
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)N  THE  VISCOSITY  OF  OILS  IN  THE  RED- 
WOOD AND  OSTWALD  VISCOMETERS. 

BY  CHARLES  A.   SAVILL  AXD  ABTMUK  W.   COS. 

The  viscometer  in  general  use  in  this  countrv 
that  designed   by   Su-  Boverton  Redwood,   in 


which  the  sample  flows  from  a  cup  of  standard  size 
through  an  orifice  of  definite  dimensions.  The 
best  known  of  the  U-tube  viscometers  is  that 
designed  by  Ostwald,  and  is  shown  in  Fig.  1. 
With  this  viscometer  the  "  absolute  viscosity  " 
can  be  obtained,  and  it  is  the  one  ^-ith  which  most 
of  the  purely  scientific  work  on  viscosity  has  been 
done.  From  the  authors'  experience  the  only 
method  at  present  known  for  the  conversion  of 
■viscosity  determined  in  an  Ostwald  viscometer 
into  viscosity  determined  in  a  Redwood  viscometer 
(or  i-ice  i-ersa)  requires  the  use  of  intricate  formulae 
of  doubtful  accuracy  ;  and  it  is  with  a  view  to 
obtaining  a  more  simple  but  perfectly  accurate 
method  of  effecting  this  conversion,  and  also  an 
improved  method  of  caUbration  of  the  Ostwald 
viscometer,  that  this  work  has  been  undertaken. 

Apparatus  used  and  methods  of  testing. 

(1)  The  usual  type  of  standardised  Redwood 
■viscometer  was  used.  The  oil  to  be  tested,  after 
careful  filtration  tlirough  fine  muslin,  was  placed 
in  the  inner  cup  and  heated  by  means  of  the  outer 
bath,  which  was  filled  with  water  or  oU,  according 
to  the  temperature  of  the  experiment.  When  the 
temperature  had  remained  constant  for  about 
10  minutes,  the  level  of  the  oU  was  adjusted,  and 
the  time  of  outflow  of  50  c.c.  was  determined. 
This  experiment  was  repeated  several  times,  and 
an  average  of  the  results  obtained  was  taken  as 
the  figure" for  "  Seconds  flow  in  Redwood." 

(2)  "The  Ostwald  viscometer  used  had  the  follow- 
ing dimensions  :  Capillary  C.  (see  Fig.  1 ),  6  em. 
long  X  1  mm.  bore  :  bidb  A..  4  c.c.  ;  bulb  B., 
S  c.c.  ;  length  over  all,  15  cm.  The  oU  to  be  tested, 
previouslv  filtered  through  muslin,  was  poured  into 
one  arm  of  the  viscometer  until  the  level  roughly 
coincided  with  the  marks,  c  and  d  (Fig.  1).  The 
instrument  was  placed  in  a  bath  of  water  or  paraffin 
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wax,  oart'fuUy  reijiilatoilto  the  desirod  t^>mpe^atu^^' 
and  prv>vidod  with  a  iiiecliaiiu-al  stirrer.  Tho 
vertii-ality  of  the  iiistruiiieiit  was  assured  by  refer- 
ence to  a  pUiiut«-liue  suspended  in  the  hath. 
After  10  ininntes  at  the  re<iuired  temperature, 
tlie  oil  wasrarefuUy  adjusted  to  the  eti-hed  marks, 
cuud  d,  by  means  of  a  warmed  pipetto.  The  oil 
was  then  sucked  up  just  aliovo  the  mark,  a,  and 
allowed  to  run  down,  and 
the  time  t-aken  to  flow  fi-om 
a  to  b  noted.  This  was 
repeated  several  times  and 
the  result-s  averaged. 

(3)  The  specific  j;ravity 
was  ol)t-ained  by  suspend- 
ing a  10  c.c.  specific  gravity 
bottle,  previously  cali- 
brated, and  pi"ovided  with 
an  et<hed  mark  on  the 
neck,  in  the  same  bath  as 
the  Ostwald  viscometer. 
.\fter  10  minutes'  immer- 
sion the  oil  wa.s  adjusted 
to  the  mark  by  means  of 
a  warmed  pipette,  and  the 
bottle  removed  from  the 
bath,  cooled,  and  weighed. 

Calibration  of   the  Ostwald 
fiscometcr. 

It  is  obvious  that  the 
time  taken  by  an  oil  to 
flow  through  a  viscometer 
of  this  type  will  depend 
on  the  size  of  the  capil- 
lary, and  to  correct  all 
NTScosities  to  the  same 
unit  a  constant  (K)  is 
necessary.  The  value  of 
K  can  l^e  found  by 
Fig.  1.  measurements  of   the   size 

of  the  capillary  and  the 
pressure  exerted  on  the  oil  when  flowing.  This 
method  is  not  a  satisfactory  one  for  several  reasons. 
the  chief  being  the  difficulty  of  obtaining  the  exact 
diameter  of  the  capillary  tube,  the  unequal  dia- 
meter of  this  capillary,  and  the  variation  of  pressure 
on  the  oil  during  the  test.  A  more  accurate  and 
pra<-tical  method  is  to  calculate  the  constant  from 
actual  results  obtained  with  the  instrument.  The 
usual  method  is  to  find  the  results  given  in  the 
viscometer  by  pure  phenol,  and  thus  to  calculate 
the  value  for  K  for  the  particular  viscometer. 
This  is  not  a  matter  of  great  difliculty  in  a  research 
laboratory,  where  the  phenol  can  be  obtained  quite 
pure,  but  in  works  practice  it  is  attended  by  many 
difliculties. 

By  means  of  pure  phenol  Dr.  Dunstan  has 
calibrated  his  viscometers  and  has  also  obtained 
the  vLscosities  of  varying  strengths  of  sulphuric 
acid  at  2.5°  C.  These  have  been  plotted  on  a  chart, 
the  values  of  i)  being  ordinatf^s  and  tho.se  of  % 
strentfth  of  sulphuric  acid  absri.ssap.  If  now  one 
obtained  the  viscosity  of  sulphuric  acid  of  accur- 
at<;ly  known  strength  in  a  particular  instrument, 
one  could  find,  by  reference  to  this  graph,  the 
absolute  viscosity  of  that  acid,  and  .so,  by  simple 

substitution  in  the  formula,  K  =  .  j ,  obtain  the  value 
of  K.  ^ 

In  the  calibration  of  the  viscometer  which  was 
used  in  the.se  experiments  the  authors  employed 
the  following  methods.  Conc-entrated  sulphuric 
acid  was  placed  in  the  viscometer  and  the  time  of 
flow  at  2.5'  C.  was  determined.  The  sp.gr.  at 
25°  C  was  al.so  dbtaincjd.  The  acid  was  carefully 
titrated  again-st  standard  alkali  and  the  per- 
centage strength  determined.  IJy  reference  to 
the  graph  (Dunstan,  I'roc.rhem.  Soc,  HUl.  93,  .30) 
connecting  viscosity  of  sulphuric  a<;id   witli  per- 


centage strength,  tho  viscosity  of  the  acid  used 
was  obt^iineil,  and  by  substituting  these  figiu-es  in 

the  formula,  K  =  ^i,  a  result  of  log  K  =  3-0321  or 

K=  0-OOlOS,  was  obtained.  Previous,  but  leas 
acciu-ate  detciminations  of  K  gave  log  K  ^3-0476 
and  '30462,  or  K  =  0001110  and  (100112.  A 
significant  fact  is  that  Dr.  IHmstan,  independently 
determining  -K  for  this  insti'unient.  but  using 
I>henol  for  the  calibration,  obtained  a  result  ;i-0414. 
These  logs,  of  K  represent  000108  and  000110, 
and  are  seen  to  be  in  close  agreement. 

.Vbsolute  viscosity  is  calculated  from  the  formula, 
ij  ==  Kdt,  wiiere  i;  =absolute  viscosity,  K  =constant 
for  viscometer,  t  =  time  of  flow  in  seconds,  and 
d  =sp,gr.  at  temperature  of  determination. 


Seconds  flow 

Seconds  Bow 

Temp.  •  C. 

Sp.  gr. 

in  Redwood. 

in  Ostwald. 

n 

1.  Bottle-nose  sperm  oil. 

155 

0-8935 

238 

522 

0-502 

25 

0-8872 

166 

355 

0-339 

45 

0-8754 

87 

181 

0171 

70 

0-8582 

54 

95-5 

00882 

100 

0-8397 

42 

54 

00500 

125 

0-8242 

38 

36 

00319 

2.  Filtered  eyli 

nder  oil. 

70 

0-8630 

281 

556 

0-517 

lOO 

0-8458 

100 

197 

0179 

125 

0-8309 

57 

105 

00939 

150 

0-8158 

44-5 

65 

00571 

3.  Engine  oil 

Galician). 

50 

0-9035 

227 

457 

0-444 

70 

0-8901 

■  99 

195 

0187 

100 

0-8706 

49-5 

80 

00750 

125 

0-8530 

40 

45 

■0413 

4.  Engine  oil 

(American). 

50           1       0-9258 

218 

444 

0-443 

70 

0-9133 

92 

176 

0-173 

100 

0-8948 

46-5 

67 

0-0645 

125 

0-8783 

38 

38 

0-0359 

5.  Light  Galician  oil. 

15.5 

0-8981 

249 

549 

0-531 

25 

0-8896 

153 

337 

0-323 

50 

0-8754 

62 

115-5 

0109 

70 

0-8633 

46 

63-5 

00590 

6.  Motor-car  oil.  Grade  A. 

70                  0-8696 

266 

547 

0512 

100                   0-8482 

99 

IftS 

0-181 

125                   0-8347 

60-5 

106 

0-0953 

150                   0-8197 

46 

04-5 

0-0569 

7.  Motor-car  oil.  Grade  C. 

50 

0-8816 

364 

755 

0-717 

70 

0-8696 

159 

330 

0-309 

100 

0-8534 

68 

128-5 

0-118 

8.  B.li.B.    Compound  eno 

ine  oil. 

35 

0-9087 

355 

720 

0-704 

50 

0-8970 

160 

337 

0-325 

70 

0-8855 

77 

151 

0144 

100 

0-8680 

45 

61-5 

00576 

9.  Exceltior  evlinder  oil. 

85 

0-8594 

220 

465 

0-430 

100 

0-8543 

130 

268 

0-247 

125 

0-8854 

83 

137 

0-123 

160 

0-8226 

50-5 

84 

00744 

10.  Goeasu  lubricating  oil. 

.50 

08906 

231 

470 

0-451 

70 

0-8783 

103 

205 

0194 

100 

0-8588 

52 

82 

0-0758 

1 1 .  Rape  oil. 

50 

0-8971 

149 

315 

0-304 

70 

0-8856 

86 

181 

0-I7S 

100 

0-8661 

54 

90 

0-0839 

All    the   above    oils   were   very   carefully  filtered 
through  fine  muslin  before  being  tested, 

The  above  results  of  eac-li  oil  have  been  plotted 
on  graplis,  one  of  which  is  reproduced  in  Fig.  2, 
and  it  will  be  noted  that  the  curves  are  quite 
regular. 
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Fig.  2 
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ABSOLUTE 


1 

From  the  foregoing  experiments  it  is  clear  that  the 
ponnection  between  absolute  viscositv  and  seconds 
now  m  the  Redwood  viscometer  can  be  expressed 
oy  a  straight  line  graph.  Two  such  graphs  are 
reproduced  m  Figs.  3  and  4,  and  show  the  con- 

Raye  oil. 


Temp. 

»i 

Seconds  flow  in  Sedwood  -riscometer. 

Observed. 

Read  from  graph. 

50°  C. 

70°  C. 

0-304 
0-173 

149 
86 

149 

S7 

nection  existing  at  50°  and  70°  C.  respectively. 
Similar  graphs  can  be  drawn  for  anv  otlier  tem- 
peratures. It  is  worthy  of  note  that  "these  graphs 
pass  through  the  origin,  as  of  course  they  should, 
theoretically.  The  value  of  these  graphs  is 
illustrated  l)y  the  preceding  table. 

The  last  few  results  of  Tow  viscosity  depart  a 
httle  from  linearity,  probably  due  to  expermiental 
error. 

The  authors  wish  to  express  their  indebtedness 
to  Dr.  Dunstan  for  assistance  and  advice  in  the 
preparation  of  this  paper,  and  for  the  use  of 
apijaratus.  etc.  ;  also  to  Jlessrs.  Gross,  Sherwood 
and  Heald,  Ltd.,  for  samples  of  oils  numbered 
6  to   10  in  the  table. 


Manchester  Section. 

Meethiff    held    at    Grand    Hotel,     Manchester,    on 
Friday,  December  3rd,   1915. 


MR.    TV.    THOilSOX    IN    THE    CHAIR. 


THE    OXIDATION    OF    SEWAGE    WITHOUT 
THE  AID  OF  FILTERS,  PART  III. 

BY    E.    AKDEKX    .\ND    W.    T.    LOCKETT. 
DiSCUSSIOX. 

Mr.  Abderx  having  given  a  resum(5  of  the 
above  paper,  as  printed  in  the  Journal  of  Sen- 
tember  30th,   1915,  page  037. 

Dr.   G.   J.   Fowler  said  that  he  had  had  the 
pleasure  of  ad^nsmg  the  Sewerage  Commission  of 
.Nlilwaukee.  and  also  Dr.  Bartow,  of  the  University 
of  lUmois.  and  exceedinglv  int-ere^ting  results  had* 
been  accumulated.      The  citv  of  MUwaukee  were 
now  experimenting  with  the  continuous  process  in 
connection   with   activated   sludge  on   a  scale   of 
about  20,000  gaUons,  and  proposed  to  construct 
^nn A  nm.P^ ',',*'    ''^   <iealing   with   anj-thing   up   to 
2.000.000  gaUons.      Experiment?  were  being  made 
m  tins    country    by    Mrs.    Muniford    with    regard 
to  the  manurial  value  of  activated  sludge  ;  "^the 
results   were   excellent.     The   purification   of   the 
sewage  was  a  mere  incident.   Bv  means  of  activated 
sludge  chemists  were  witliin  sight  of  bringincr  back 
the  nitrogen  to  the  soil  which  had  been  wasted  for 
so   niany   vears.     What   that   meant   in   national 
capital   only   time   could   show,    hut   that   it   was 
already    accomplished     was    proved    bv  the  fact 
that  m  the  case  of  Milwaukee  a  quantitv  of  the 
sludge  had  been  sent  to  the  stockvards  of  Chicatro 
where  a  process  had  been  developed  for  convertinc^ 
it  mto  a  portable  form.     A  method  had  been  dis'^ 
covered    of    drj-mg    the    sludge    and    eliminating' 
grease.     In    the   result  a   profit   had   been   madS 
amounting    to    100°;,.     The    fertilising    value    of 
activated    sludge    was    now    admitted,    and    was 
higlKT  than  that  of  practically  every    other  kind 
of  nitrogenous  manure.       Carefid  teits    had  been 
made  at  the  University  of  Illinois,  taking  the  same 
mtrogen  umt  m  every  instance.     As  a  result  of 
experiments  made  at  the  University  of  California 
it  had  been  ascertained  that  the  availability  of  the 
mtrogen  in  activated  sludge  was  as  great  as  in  any 
other   kind    of   organic   manure    they   had    tried. 
The  process  would  also  have  a  great  "bearing  upon 
the   purification   of   rivers    and    sensibly   tend   to 
lessen   the   troubles   of   Rivers   Boards."   Without 
the  slightest  desire  to  prophesy,  he  thought  the 
time  would  come  when  local  authoritias  would  be 
only  too  glad  to  lay  down  sewage  works  on  the 
line.5  set  forth  in  the  paper. 

Mr.  Halliwelt.  (Preston)  said  that  of  late  years 
local  authorities  had  been  earnestly  endeavouring 
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to  carry  out  their  duties  in  regard  to  the  purifica- 
tion of   rivers,   and   tliey   wouUI   lie   all   the   more 
likely    to   persevere   in  that  direction  if  there  was 
}H-«ssihility    of    pecuniary    pivlit.     particularly    in 
uianufacturins  ilistricts.     The  suitj\Me  treatment 
of  sewaire  ha<l   lieon  the  bugbear  of  corporations 
for  cenenitions,  and  it  was  therefore  a  great  satis- 
faction to  find  that  Messrs.  Ardern  and   Ivockett 
were  enileavouring.  step   by  step,  to   (irove  that 
this  new  method  of  treatment  was  really  practi- 
cable, rather  than  make  claims  which  could  not 
sulvsequently    Vie    jiLstified.      In    the    i>!vst    many 
prcKi^sses  of  sewage  treatment  had  been  advocated, 
fiiit  had  not  come  up  to  expect^ations.  so  that  local 
authorities   were    now    extremely    dubious   about 
ailopting    new     ones.       He    would     instance     the 
gradual  choking  of  cont-act  beds,  which  decreased 
the    working    capacity    of    the    beds    and    finally 
necessitated  the  washing  of  the  material.     Septic 
tanks,  which  at  first  were  stated  entirely  to  resolve 
the  suspended  matter,  were  found  to  give  large 
quantities  of  sludge  ;    and  the  sprinkler  or  perco- 
lating filters  gave  an  effluent  which  contained  so 
much  suspended  matter  that  himius  t<inks  had  to 
be  installed.      In  each  case  the  further  necessary 
expenditure  wa-s  a  very  unwelcome  surprise.     He 
asked  whether  the  prime  cost  of  plant  included  a 
duplicate  plant  for  effecting  aeration.      It  would 
proliably  lie  found  desirable  to  have  the  plant  in 
duplicate.     Secondly,    it    was    very    desirable    to 
know  the  amount  of  sludge  produced.      On  theo- 
retical groimds  the  high  nitrogen   content   might 
be   due  either  to  the   oxidation  of   carVionaceous 
matter  in  the  suspended   matter,   leaving  a  high 
percentage  of  nitrogen  in  the  residtant  sludge,  or 
to  the  abstraction   of   nitrogen   from   an  outside 
source,    with    the    amount    of    sludge    produced 
greater  or  less  than  by  ordinary  methods.     The 
total  weight  of  solids  calcidated  from  suspended 
solids  in  sewage  was  equivalent  to  'M5  j^'ms.     The 
weight  of  solids  calculated  from  increase  of  sludge 
was  850  grms.,  showing  an  increase  of  r>ll  grms. 
of    sludge    from    a   source    other    than    from    the 
original  suspended  matter.     Again,  statements  had 
been  made  th.it  the  nitrogen  content  of  the  sludge 
was  very  much  greater  than  it  was  in  any  other 
known  method.     Since  there  wa.s  an  increase  of 
sludge,  and  also  a  very  marked  increase  of  nitrogen 
content,    the    nitrogen    must    come    from    some 
extraneous  source,  and  it  might  be  that  on  that 
premise  was  based  Dr.  Fowler's  optimistic  remark 
that  not  only  was  it  practicable  to  have  a  com- 
pletely purified  sewage,   but  also  that  a  manure 
could   be  produced   which   would   be  of  immense 
value.     Tlie  question  of  the  inci-easefl  quauMty  of 
sludge  gave  rUe  to  .another  vit~al  point.     The  ex- 
periments showed  that  1.5.58  litres  of  sewage  gave 
:i(i  litres  of  sludge— practically  2-3°^  by  volume. 
Would   not  that  necessitate  a   very   considerable 
area  of  sludge  lieds  op  a  large  addition  to  the 
pressing    plant  ?     If    local    authorities    were    to 
understand  that  it  was  necessary  to  put  down  a 
very  large  area  of  sludge  beds,  or  to  adopt  some 
expensive  mechanical  means  of  concentrating  the 
sludge,  they  would  lie  somewhat  apprehensive  as 
to  the  cost.     This  ought  not  to  lie  neglected  in 
calculating  the  cost — capital  and  working — of  the 
new  method.     Apparently,  all  through  the  experi- 
ments,   the    authors    ha<^^l    been    dealing   with    an 
activated     slu<lge    containing    97t!"o     of    water. 
Was  there  any  particular  a<lvantage  in  a  sludge 
with  that  content  of  moisture  ?     Would  it  not  be 
easily  possible  to  allow  a  further  perio<l  of  settle- 
ment so   as   to   get   a  stronger  sludge,   an<l  as  a 
corroUary  would  allow  a  further  volume  of  effluent 
to  be  drawn  off.  thereby  not  only  increasing  the 
tank    space    available,    but    also    decreasing    the 
quantity  of  air  required  ?     Again,  when  dealing 
with  the  provisional  estimate  of  cost  of  aerat ion, 
the  authors  staled  : — "  Under  working  condition-s 
it  would    scarcely  be    practicable  to  remove  the 


purified  effluent  as  far  as  the  sludge  level,  and 
theiffore  a  margin  of  5"o  and  10"„  by  volume 
li.is  been  allowed  in  the  two  respective  estimates, 
using  '20  anil  40",,  activated  slu<lge."  Why  was 
it  necessary  to  allow  o'*„  margin  foi-  the  anmunt  of 
t'tliuent  it  Wius  not  possible  to  draw  off  from  the 
tank  when  <lealing  with  a  20°;,  sludge,  and  10% 
when  dealing  with  a  40";,  sludge  ?  In  each  cose 
the  sludge  was  of  the  same  consistency,  namely, 
of  a  97-5";,  water  content.  With  a  075"o  sludge 
it  appeared  to  him  to  be  as  ditlicidt  to  (Ir.aw  off 
the  top  water  when  20  °o  ot  sludge  was  \ised  as  it 
was  when  40  %  was  used.  The  amounts  of  sludge 
were  so  large  that  they  presented  practically  the 
same  problem.  To  him  pei-sonally  it  had  always 
been  a  matter  of  som<'  dilflculty  to  draw  off  the 
top  water  from  a  tank  containing  nt  least  20 "„ 
of  sludge  without  allowing  some  of  the  sludge  to 
lie  drivwn  olT.  Assuming  .a  six  feet  tank.  .5  %  was 
equivalent  to  :U  inches.'  The  drawing  off  of  the 
top  water  would  Vie  within  that  distance  of  the 
sludge.  With  a  40";!  sludge  there  would  be  six 
inches  for  the  workman  to  work  to.  Why  should 
there  lie  this  difference  ?  And  lastly,  on  the 
question  of  filling  the  tank  with  sewage,  as  far  as 
he  could  understand,  tl>e  method  was  to  liave  a 
tank  containing  approximately  20°;,  of  sludge, 
and  to  run  sewage  into  it.  During  the  time  thati 
the  sewage  was  running  into  the  tank  which  con- 
tained 20%  or  40%  of  sludge,  was  air  being  blown 
tlirough  the  sludge,  or  was  aeration  not  Viegun  until 
tlie  tank  was  full  ?  Had  tlie  incoming  sewage  any 
inhibitory  effect  on  the  activated  sludge  prior  to  the 
point  when  the  blowing  began  ?  That  was  a  matter 
of  particular  interest  when  trade  waste  was  passed 
into  the  sewers.  If  tV\e  Vilowing  commenced  at  the 
time  of  filling,  was  it  allowed  for  in  the  cost  ? 

Mr.  P.  G.\rNT  drew  attention  to  the  authors* 
anticipation  of  dilflculty  In  maintaining  efficient 
circulation  in  activated  sludge  tanks  in  the  presence 
of  appreciable  quantities  of  grit,  etc.  Owing  to 
the  rapid,  and  usually  unforeseen  fluctuations  in 
the  rate  of  flow  of  sewage,  and  of  the  character  of 
the  contained  suspended  matter,  the  efficient  and 
consistent  separation  of  the  solids  of  higher  gravity 
was  a  matter  of  considerable  difficulty,  and  could 
only  be  effected  by  a  greater  elaboration  of  the 
design  and  control  of  the  preliminary  detritus 
tanks,  than  was,  in  his  experience,  usual  in  present 
practice.  He  believed  that  in  large  works,  the 
advantages  which  the  activated  sludge  process 
oiTered  in  other  directions  woidd  fully  justify  such 
a  change  of  practice,  but  the  relative  cost  of  any 
elaboration  of  treatment  advanced  rapidly  as  the 
size  of  the  works  decreased,  and  smaller  works 
might  find  in  this  increased  cost  a  substantial 
obstacle  to  the  adoption  of  the  new  method  of 
treatment. 

Mr.  WrLLiAM  Thomson  commented  on  the 
gi-adual  increase  of  the  amount  of  saline  ammonia 
\ip  to  the  7th  day,  and  the  gi-adual  decrease  after 
the  7th  up  to  about  the  14th  day,  also  as  the 
saline  ammonia  decreased  the  nitrates  and  iiiti'itcs 
incri-ased.  After  the  5tli  day  there  was  006  part 
per  100,000  of  nitrates  and  nitrites,  and  after  the 
7th  day  0o7.  Again,  there  was  an  increase  from 
5-7  after  12  days  to  12-.S  after  14  days.  This  was 
a  very  rem.irkable  result.  It  had  been  poiided 
out  that  there  was  a  ditference  between  the  amoiuit 
of  purification  Vjy  passing  the  air  tiu-ough  an  open 
pipe  as  compared  with  passing  it  through  a  tile. 
Was  it  possible  to  utilise  two  or  three  layers  of 
mre  gairze  so  that  tlie  air  bubbles  might  be  still 
further  Ijroken  up  in  ascending,  and  so  brought 
into  more  intimate  contact  with  the  sewage  ?  Ho 
also  asked  of  what  material  the  tile  was  formed. 
He  h.ad  not  been  quite  able  to  follow  the  meaning 
of  the  mercury  appliance  for  regulating  the  air 
pressure.  Was  the  air  used  actually  recorded  by 
a  meter  ?     The  mercury  would  indicate  a  constant 
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pressure,  at  its  exit  to  the  sewage,  but  this  would 
be  (ietermiiied  by  the  deptli  of  the  water.  It 
woulil  be  interesting  to  learn  whether  the  Ijaiteria, 
the  growth  of  wliich  was  presumably  promoted  by 
aeration,  were  capable  of  comljinini;  the  nitrogen 
of  the  air  so  as  to  form  nitrates,  and  so  produce  a 
continual  and  greater  fructification  of  plants. 

Mr.  Ari>ekx,   in  reply,    said  that    t  lu-  estimates 
of  cost  made  provision  for   a  duplicate   air  plant. 
The  increase    in     the    vohune      of     sludge     other 
than  that    actually  contained  in  the  sewage  was 
so  great  that  until  further  investigation  was  made 
as  to  its  cause  he  was  not  prepared  to  discuss  the 
matter.     The  difference,  however,  was  not  quite 
so  great  as  indicated  by  Mr.  Halliwell,  because  he 
had  only  calculated  on  actual  suspended  matter. 
In   addition   to    the   sedinaentation  of  tlie   visible 
suspended  matter,  there  was  a  clotting  out  of  the 
colloidal  matter  and  also  matters  from  the  solutions, 
such  as  iron  salts.     He  agreed  that  the  matter  was 
of  great  importance,  and  hoped  to  be  able  to  repeat 
the  determination  in  the  near  future.     It  would 
not  be  practicable  to  reduce  the  liigh  water  content 
by  allowing  a  further  period  of  settlement,   and 
consequently    increasing    the    next  lot    of  sewage 
put  into  the   tank.     In   any   consideration  of  the 
question    inider    discussion    it    was  important   to 
distinguish  between  the  character  of  the  activated 
sludge  and  sludge    obtained    from   sedimentation 
or    septic    tanks.      The    sludge    was    absolutely 
non-colloidal  in  character.     It  had  been  proved  in 
the  laboratory,  and  there  was  no  doubt  the  process 
could  be  repeated  on  a  large  scale,  that  the  water 
could  be  separated  very  much  more  readily  than 
from     mucilaginous,     emulsified     sewage     sludge 
obtained  by  ordinary  treatment.     The  sludge  could 
be  quickly  reduced  to  a  spadable  product  by  treat- 
ment on   draining   filters.     There   was   of   course 
always  the   question  of   handling   in  the   case   of 
large  plants.     Probably  the  most  feasible  way  of 
freeing  the  sludge  from  its  water  content  would  be 
by  a  high  speed  centrifugal  action,  and  this  system 
could  be  applied  at  a  reasonable  cost.     Another 
method  would  be  by  adopting  the  principle  of  the 
vacuum  wheel,  which  was  frequently  done  for  the 
purpose  of  eliminating  water  from  slune  in  metal- 
lurgical operations.     When  a  larger  proportion  of 
activated    sludge    was    employed,    viz.,    40^0    by 
volume,  a  greater  naargin  was  allowed  in  running 
off   the   purified    Uquors,    on    account    of    certain 
practical  difficulties  in  regard  to  settlement  which 
did  not  apply  to  the  same  extent  when  working 
with   a   smaller    proportion   of    sludge.     Hitherto 
they  had  added  the  sewage  and  blown  in  the  air 
afterwards,    but   in   the   case   of   the    large   scale 
400  sq.  feet  tank  that  was  now  being  used  the  air 
was  allowed  to  enter  at  the  commencement  of  the 
filling,   mainly  with  the  view   of  facilitating  the 
mixture  of    sludge  and   sewage.      He  wasnot  so 
much  concerned  with  profit-making,  but  he  did 
desire  to   produce   a  sludge  which  would   be  an 
asset  rather  than  a  liability.     The  figures  given 
with  regard  to  the  nitrogen  content  were  if  any- 
tlung  on  the  low  side.     ^\ji  activated  sludge  had 
been  obtained  recently   from   a   purely   domestic 
sewage,   the   nitrogen   of   which   was   as   high   as 
*i-5%  (dry).     He  agreed  with  :Mr.  Gaunt  that  the 
process  required  that  more   attention  should  be 
given  to  the  scientific  design  of  the  preliminary 
screening  and  detritus  chaniber,  which  in  the  past 
had  been  seriously  neglected.     With  regard  to  the 
adoption  of  wire  meshes  as  air  diSusers,  this  was 
possibly  a  feasible  proposition.     It  was  a  question 
of  durabihty.     Other   suggestions   had    lieen   the 
adoption  of  porous  metal,  coconut  matting,  and 
"sbestos  fibre,  but  up  to  the  present  notliing  better 
had  been  found  than  a  mineral  porous  septum. 
^J^st  of  the  tUes  used  up  to  the  present  in  the  course 
of  the  experiments  under  consideration  had  been 
made  of  silica,  which  was  dried  and  burned.     The 


mercury  seal  did  not  measure  the  amount  of  air 
but  allowed  a  constant  pressure.  The  practice 
was  to  fill  the  vessel  with  water  prior  to  any  jiar- 
ticular  experiment,  connect  with  the  air  sujjply, 
and  n-gidate  the  mercury  to  what  was  approxi- 
mately correct  ;  then  put  the  apparatus  into  opera- 
tion with  water,  and  measure  the  amovmt  of  free 
air  by  putting  down  a  funnel  and  collecting  over  a 
large"  vessel,  the  mercury  being  regulated  accord- 
inglv  until  the  right  volume  was  obtained.  During 
the  course  of  an  experiment  a  series  of  determina- 
tions of  the  free  air  issuing  from  the  surface  was 
made  as  a  cheek  against  the  initial  determination. 
It  had  been  demonstrated  that  the  activated 
sludge  had  a  large  and  varied  bacterial  population. 
A  great  deal  had  yet  to  be  learnt  in  regard  to  the 
complex  biochemical  reactions  involved  in  the 
purification  process. 


Meeting  held  at  Gravd  Hotel  on  Monday,  January 
Ulh,   1916. 


MR.    W.    THOMSON    IX    THE    CHAIR. 


A    METHOD    FOR    THE    UTILISATION    OF 
NITRE-CAKE. 

BY   DR.    J.    GROSSMANN,    M.A.,    F.I.C. 

It  is  well  kno\vn  that  calcium  hydrogen  sulphite, 
known  in  commerce  as  liisulphite  of  lime,  is  de- 
composed by  sodium  sulphate  as  follows  : — 

CaH, (803)2  -t-Na.SOi  ==CaS04  -|-2NaHS03    (1) 

A  similar  reaction  takes  place  if  sulphur  dioxide 
is  passed  through  a  solution  of  sodium  sulphate 
which  is  mixed  with  calcium  sulphite,  viz., 
CaSO,  +SO2  +Na,SOi  -t-H,0  = 
Ca.SO,+2NaHS03     (2) 

If  now  the  insoluble  calcium  sulphate  is  separated 
from  the  liquid  part,  a  solution  of  sodium  hydrogen 
sulphite  is  obtained,  from  wliich  by  adding  lime 
caustic  soda  is  obtained  in  solution,  and  a  pre- 
cipitate of  calcium  sulphite  : — 

NaHS03-fCaO=NaOH+CaS03     (3) 

But  for  every  equivalent  of  calcium  sulphite 
which  was  originally  used,  we  obtain  back  two 
equivalents,  so  that  one  equivalent  is  wasted. 
This  appears  clearly  if  the  eciuation  is  written  as 
follows  : — 

Na,S04  -f-CaSOj  +S0,  +2CaO  +H,0 
=2NaOH+CaSOi-f2CaS03     (4) 

This  waste  is  one  of  the  reasons  why  this  re- 
action, which  was  fu-st  proposed  nearly  40-  years 
ago,  has  not  been  used  for  the  technical  manu- 
facture of  caustic  soda.  For  not  only  must  one 
equivalent  of  calcium  sulphite  be  removed  from 
the  cycle  of  operations,  but  the  addition  of  one 
equivalent  of  sulphurous  acid  which  this  involves 
complicates  the  working,  and  adds  to  the  cost  of 
the  plant  and  process. 

If  a  solution  of  nitre-cake  is  used  instead  of  a 
solution  of  sodium  sulphate,  the  reactions  which 
take  place  are  more  favourable  for  practical 
results.  Nitre-cake  is  theoretically  a  mixture  of 
sodiiun  sulphate  and  sodium  hydrogen  sulphate, 
which  for  practical  purposes  is  generally  looked 
upon  as  a  mixture  of  sodium  sulphate  and  free 
sulphuric  acid.  Thus,  for  example,  a  nitre-cake 
showing  bv  test  about  30  %  of  free  sulphuric  acid 
could  ije  "expressed  by  the  formula,  5Na:.^S04  + 
3H,SOi.  which  corresponds  to  70-7%  NajSOj 
and  29-3°o  of  H,S04.  It  is  well  known  that 
calcivmi  sulphite  can  be  decomposed  by  sulphiu^c 
acid  so  as  to  vield  calcium  hydrogen  sulphite,  viz., 
2CaS03  ^-H.,SO,  =CsiU,{SO,),  -^CaSO,     (o) 

Thus  the  free  sulphuric  acid  produces  the  same 
effect  as  the  adcUtion  of  sulphur  dioxide  in  equa- 
tions (2)  and  (4).  A  solution  of  the  mtre-cake 
mixed  with  calcium  sulphate  would  therefore  de- 


156     PROCTER— ACTION  OF  SALTS  OF  HYDROXY -ACIPS  UPON  CHROME  TANNING.     [Fob.  15,  i«i6. 


compose  aocordinp  to  the  following  equations  : — 
(5Xa-SO.  -rSII.SO.)  -ftH'aSO, 
r-:;NajSO,  -f  GNallSOj  +0raSO.     (0) 
and  flirt  hi>r  : — 

L>Na.SO ,  +liNaHSO,  +»iraO 
^2Na:SO,  -liNaOH  -f-OCaSOj     (7) 

It  will  Ix-  soi-n  that  wc  finish  up  in  onuation  7 
with  the  same  quantity  of  oaU-ium  sulphite  with 
wiiich  we  oonunenced  in  equation  ti,  so  that 
thetiretioally  the  oriirinal  amount  of  oalciuni 
sulpliite  useil  would  In-  .sufticient  for  any  number 
of  opemtioiis.  The  solution  after  separation  from 
the  calcium  sulphite  eontains  mainly  caustic  soda 
and  soilium  sulphate,  the  latter  free  from  iron  and 
other  impurities  whicli  have  been  removed  by  the 
lime  in  the  causticising  process.  On  boiling  down, 
sodium  sulphate  is  fished  out,  and  the  final  liquor 
is  either  used  as  such  or  further  concentrated  and 
made  into  solid  caustic  soda.  Incidentally,  I  may 
mention  that  the  calcium  sulnhate  produced  may 
possibly  be  made  into  pearl  Hardening,  and  thus 
yield  a'  third  commercial  product. 

In  practical  work  it  is,  of  course,  not  possible  to 
obtain  the  results  as  shown  in  the  above  equations  ; 
a  certain  amount  of  calcium  sulphite  will  have  to 
be  replaced,  requiring  the  use  of  lune  and  pyrites, 
and  the  yield  in  caustic  soda,  so  far  as  can  be 
judi;ed  from  laboratory  experiments  and  other 
considerations,  will  probably  only  be  two-thirds 
of  the  theoretical  quantity,  so  that  from  100  tons 
of  nitre-cake  al)out  3ti  ton.s  of  pure  sodium  sulphate 
and  15  tons  of  caustic  soda  as  NaOII  would  be 
obtained.  The  cost  of  lime  and  of  replacing 
calcium  sulphite  would  amount  to  somewhere 
aliout  £5(t,  that  of  lalx>ur  to  about  £40.  Alx)ut 
400  tons  of  water  would  also  have  to  be  evaporated 
which,  with  steam  for  power,  would  require  about 
80  tons  of  coal,  though  in  multiple  effect  less  than 
half  that  amount  should  be  sufficient.  Taking  it, 
however,  at  its  worst,  with  coal  at  £1  ijer  ton,  the 
charge  for  fuel  would  amount  to  £80,  bringing  the 
totar  expenditure  to  £170.  As  the  plant  would  be 
extremely  simple  and.  without  multiple  apparatus, 
cheap,  a'furtlier  £10  per  week  for  depri-ciation  and 
other  charges  should  be  sufficient,  so  that  a  total 
expenditure  of  £180  per  week,  at  present  prices 
and  with  crude  plant,  should  be  sufficient  to  work 
up   100  tons  of  nitre-cake. 

Against  this  must  l>e  considered  the  revenue  to 
be  derived  from  the  sale  of  caustic  soda  and 
sodium  sulphate.  The  sodium  sulphate  obtained 
by  this  process  would  be  purer  than  saltcake,  and 
should  therefore,  under  equal  conditions,  realise 
at  lea.st  the  same  price.  The  price  of  saltcake  at 
present  Is  £2  2s.  <5d.  per  ton,  at  which  price  it  is 
practically  un.saleable.  It  we  consider  that  soda 
ash  is  at 'present  sold  at  £3  2s.  fid.  per  ton,  its 
equivalent  in  sodium  sulphate  is  less  tlian  £2  6s., 
so  that  there  is  not  much  inducement  for  glass- 
makers  to  buy  it  at  present  prices.  I  therefore 
take  the  price  of  sulphate  of  soda  in  my 
calculations  at  only  25s.  per  ton  naked  at  the 
works,  at  which  price  f)ne  could  reasonably  expect 
to  be  able  to  compete  with  soda  ash  wln-re  it  can 
replace  the  latter,  and  the  revenue  from  this  source 
would  therefore  be  on  'Mi  tons  £45  per  week.  The 
priift  of  70%  caustic  is  at  present  an  unknown 
figure,  but  ranges  from  £lf!  or  £17  per  ton  up  to 
£20  per  ton  and  more.  Taking  pun;  caustic,  on 
whjcn  these  calculations  are  based,  at  £14  per  ton 
naked  at  the  work-s,  the  revenue  from  this  would 
amount  to  £210  per  week,  and  Jidding  the  two  pro- 
ducts together,  we  liave  a  revenue  of  £255  per 
week  against  an  expenditure  of  £180,  leaving  a 
margin  of  £75,  or  1 .58.  per  ton  of  nitre-cake. 

Any  new  process  which  is  to  be  taken  up  in  these 
exceptional  times,  however,  should  not  only  show 
a  reasonable  profit  under  fjresent  circiunstances, 
but  should  also  prove  to  be  practicable  under  more 
normal  conditions,  though  at  present  it  appears 
most  unlikely  that  for  many  years,  at  any  rate, 


we  shall  have  such  low  prices  as  we  have  had  in 
the  past.  Now  it  will  be  seen  that  the  chief 
expenditvuv  in  this  process  is  coal,  and  that  once 
the  feasibility  of  the  process  has  been  eslahlislud. 
it  woidd  pay  to  ]nit  up  more  expensive  i>laut  in 
the  shape  of  multiple  elTect  evaporators.  That 
alone  would  elTect  a  reduction  of  £50  per  Week  in 
the  expen.ses.  .\t  the  same  time,  the  exiiense  for 
lime  ami  for  replacing  calcium  sulpliite  and  other 
ilieniicals  would  be  reduced  by  at  li^ast  one-third, 
cavising  a  saving  of  about  £20.  so  that  with  the 
rciluctions  in  tlu-se  two  items,  not  reckoning  any 
reduction  in  the  cost  of  latxnir,  we  shindd  have  an 
expenditure  of  £110  per  week.  Against  this,  we 
slmuld  have  a  revenue  from  sodium  sulphate, 
which  should  be  the  same  as  before,  £45  per  week, 
and  15  tons  of  caustic  soda  at,  say,  £9  per  ton, 
i.e.,  altogether  £180,  leaving  a  margin  of  £70.  It 
thus  appears  probable  that  the  expenses  would  be 
less  in  iiroportion  as  the  prices  of  the  materials 
obtained  became  reduced,  and  that  the  process, 
which  is  provisionally  ]>rotected,  would,  even  in 
normal  times,  yield  sufficient  profit  to  render  its 
use  practicable. 

Discussion. 

Dr.  Gllo.'i.s.MANN,  in  rejily  (o  Dr.  T.  .T.  Craig  and 
I'rofessor  Knecht,  said  he  had  not  allowed  any- 
thing for  the  cost  of  the  nitre-cake.  Most  works 
were  oiUy  too  glad  to  get  rid  of  it,  and  some  might 
even  pay  for  having  it  removed.  On  account  of 
freight  expense,  it  would  Ije  advisable  to  instal  the 
works  near  to  those  where  the  nitre-cake  was  pro- 
duced. It  was  necessary  to  work  with  somew'liat 
more  dilute  solutions  than  in  the  causticising  of 
sodivim  carbonate.  It  was  not  to  be  expected  that 
during  war  time  anyone  would  put  up  a  costly 
plant,  and  he  took  it  that  at  present  orilinary 
methods  of  evaporation  would  have  to  be  adopted, 
though  even  then  the  cost  of  evaporation  would 
not  be  prohibitive.  With  multiple  effect  apparatus 
the  cost  of  evaporation  would  not  ililTer  nuicli 
from  that  incurred  in  the  manufacture  of  caustic 
soda  from  sodimn  carbonate  or  Leblanc  soda  lyes. 


Nottingham  Section. 

Meeting  held  at  Xottinqhmn  on  Wednesday,  December 
I5th,  1915. 


Ma.    JOHN    WHITE    IN    THE    CHAIB. 


THE    ACTION     OF    SALTS    OF    HYDROXY- 
ACIDS     UPON    CHROME    TANNING. 

BY  HENRY  RICHAED.SON  PROCTER,  D.SC,  AND  JOHN 
ARTHUR    WILSON. 

(Contribution     from     the     Procter     International 
Research  Laboratory.) 

The  theory  of  chrome  tanning  assumes  that 
tanning  will  take  place  if  tlie  basicity  and  con- 
centration of  th(!  chromium  salt  are  properly 
regulated.  But  cases  have  arisen  where  skins 
would  not  tan  in  certain  liquors,  even  when  these 
licpiors  were  rendered  very  basic.  An  investiga- 
tion has  revealed  the  interesting  fact  that  the 
presence  of  salts  of  many,  if  not  all.  of  the  hydroxy- 
acids  has  a  very  marked  influence  upon  the  tanning 
power  of  chromium  salts. 

The  first  salt  experimented  upon  was  potassium 
sodium  tartrate,  ordinarily  known  as  Rochello 
salt.  It  was  found  tli.at  if  much  of  this  salt  be 
added  to  a  chronica  licpior,  the  latter  is  rendered 
incapable  of  tanning.  Such  a  liquor  gives  no 
precipitate  when  rendered  sliglitly  alkaline  with 
sodium  carbonate.  Immediately  after  liochello 
.salt  has  been  added  to  a  chrome  liquor  tin;  latter 
may  give  a  precipitate:  if  rendered  alkaline,  but 
the  precipitate  will  slowly  re-dissolve.  If  the 
mixture  of  salt  and  clu-ome-  is  allowed  to  stand 
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for  several  hours  before  adding  the  soda,  no 
preoipitate  is  formed.  It  was  noted  further  that 
an  addition  of  l^oilielle  salt  to  a  solution  of  chrome 
alum  produces  a  change  of  colour. 

These  preliminary  experiments  recall  the  fact 
that  in  qualitative  analysis  the  presence  of 
hydroxy-compounds  prevents  the  precipitation 
of  the  metals  as  hydroxides.  The  metal  ion  enters 
into  the  negative  ion  of  such  hydroxy-compoimds 
as  tivrtrates  and  citrates.  The  action  is  reversible, 
but  the  complex  ion  formed  is  very  sligldly  ionised, 
and  furnishes  oven  less  of  the  metal  ion  in  solution 
than  does  the  nearly  insoluble  metallic  hydroxide. 
This  accounts  for "  the  fact  tliat  llochelle  salt 
rc-dissolvcs  a  precipitate  of  chromium  hydroxide. 

A  chrome  liquor  was  prepared  from  clu'ome 
alum  by  treating  with  sodium  carbonate  in  the 
usual  way.  From  this  a  series  of  eiglit  solutions 
was  prepared,  varying  in  concentration  of  Kochelle 
salt  as  follows  : — 


Grms.  chrome  oxide 

Grms.  Rochelle  salt 

Solution  No. 

per  litre. 

per  litre. 

1 

13 

50 

'> 

13 

25 

3 

13 

10 

4 

13 

5 

13 

2-5 

6 

13 

1 

IS 

0-5 

8 

13 

none 

Temperature  24*  C. 
Into  each  liquor  was  put  a  piece  of  calf  skin 
which  was  in  a  practically  neutral  condition.  The 
liquors  were  agitated  occasionally,  and  at  the  end 
of  24^  hours  the  skins  were  examined.  That  in 
No.  I  was  of  a  bluish  colour,  while  that  in  No.  8 
was  rather  a  green,  the  others  varying  in  shade 
from  blue  to  green.  The  skin  in  No.  1  was 
unxisuallv  fuU  and  soft,  this  property  becoming 
less  and  "less  marked  in  the  others  down  to  No.  8. 
But  all  the  skins  were  nearly  or  quite  tanned, 
excepting  those  in  Nos.  1  and  2. 

Upon  adding  150  c.c.  per  litre  of  X  ,'l  sodium 
carbonate  solution  to  each  liquor,  heavy  pre- 
cipitates formed  in  aU  but  Nos.  1  and  2.  In  No.  2 
there  was  a  lighter  precipitate,  but  in  No.  1  there 
was  none.  Four  hours  later  the  skin  in  No.  2 
was  tanned,  but  that  in  No.  1  was  stUl  untanned. 
We  added  300  c.c.  per  htre  of  N  /I  sodium  carbon- 
ate, in  two  portions,  to  No.  1,  and  stUl  no  pre- 
cipitate formed,  although  the  liquor  was  now 
alkaline  to  phenolphthalein.  48  hours  later  the 
skin  was  stUl  not  tanned. 

To  make  certain  that  the  action  of  the  Rochelle 
salt  was  upon  the  chrome  rather  than  upon  the 
skin,  we  immersed  a  piece  of  skin  in  a  solution  of 
N  ,'l  Rochelle  salt  for  several  hours,  allowed  it  to 
drain,  and  then  put  it  into  a  large  volume  of  fresh 
chrome  liquor.  The  volume  of  liquor  taken  was 
so  large  that,  when  the  Rochelle  salt  diffused, 
its  concentration  would  not  be  sufficient  to  prevent 
tanning.     The  skin  tanned  very  well. 

The  piece  of  skin  from  No.  1,  which  had  not 
tanned,  was  now  washed,  to  free  it  from  salt,  and 
placed  in  a  fresh  chrome  liquor.  In  a  few  hours 
it  was  completely  tanned. 

All  of  the  above  experiments  were  repeated  with 
neutral  sodium  citrate,  using  equivalent  concen- 
trations. The  results  were  apparently  identical 
with  those  obtained  with  Rochelle  salt.  It  was 
also  found  that  the  sodium  salts  of  lactic,  gallic, 
and  salicylic  acids  prevent  the  precipitation  of 
chromium  in  slightly  alkaline  solutions. 

As  to  possible  sources  of  these  compounds  in 
chrome  liquors,  it  is  conceivable  that  they  might 
be  formed  in  quantities  sufficient  to  prevent 
tanning  by  reducing  the  bichromate  with  impure 
sugars  or  by  reducing  under  improper  conditions. 


Sugars  themselves  arc  hydroxy-compounds,'  and 
very  probably  yield  an  aliuiidance  of  hydroxy- 
compounds  of  smaller  molecular  weiglits  when  the 
oxidation  is  very  incomplete  or  is  carried  on  at 
too  low  a  temperature,  and  it  is  known  that  under 
certain  conditions  mucic  and  saccharic  acids  are 
formed  by  the  oxidation  of  carbohydrates.  An 
experiment  was  tried  reducing  bichromate  at  as 
low  a  temperature  as  possible  with  a  commercial 
dextrin.  The  result  was  a  liquor  which  did  not 
at  once  give  a  precipitatt?  upon  rendering  slightly 
alkaline  and  became  turliid  only  on  long  standing. 
A  piece  of  skin  immersed  in  it  tanned  with  ditti- 
cidty,  and  oidy  after  adding  an  excess  of  sodium 
bicarbonate.  In  colour  and  feel  the  leather 
resembled  that  from  No.  2  in  the  experiments 
with  Rochelle  salt. 

To  deal  with  the  very  complex  nature  of  the 
formation  of  liydroxy-compounds  from  the  in- 
complete oxidation  of  the  sugars  is  beyond  the 
scope  of  our  present  research.  We  shall  not  even 
attenipt  an  explanation  of  the  exact  reason  why 
the  chrome  liquor  in  question  behaved  as  it  did. 
It  is  sufficient  for  our  purpose  to  state  that,  in 
order  to  enstire  the  production  of  a  satisfactory 
chrome  liquor  by  reducing  bicliromate  with  sugars, 
it  is  necessary  to  use  reasonably  pure  sugar,  and 
conditions  found  to  produce  a  satisfactory  licfuor 
should  be  closely  adhered  to. 

Since  sugars  themselves  are  hydroxy-coni- 
pounds,  it  might  seem  that  an  excess  of  sugar  in 
a  chrome  liquor  would  prevent  tanning.  As  a 
matter  of  fact,  an  excess  of  sugar,  although  it 
produces  the  fulness  characteristic  of  the  effect 
produced  by  Rochelle  .salt,  does  not  prevent 
tanning,  even  when  present  to  the  extent  of  20%. 
An  explanation  of  why  sugars  do  not  prevent 
tanning  is  offered  by  a  consideration  of  the  action 
of  Rochelle  salt  in  forming  metaUic  complexes. 
Rochelle  salt  has  the  formula. 

KO.CO.CH(OH).CH(OH).CO.ONa. 

This  salt  ionises  not  only  into  sodium,  potassium, 
and  tartrate  ions,  but  the  tartranion  ionises 
slightly  to  a  still  further  extent  by  giving  off 
hydrogen  ions  from  the  hydroxyl  groups.  Since 
the  sodium  salt  formed  by  replacing  the  hydrogen 
of  the  hydroxyl  groups  by  sodium  is  readUy 
ionisable.  the  addition  of  sodium  hydroxide  to  a 
solution  of  Rochelle  salt  wdl  result  in  the  neutraU- 
sation  of  the  hydrogen  ions,  and  a  consequent 
increase  in  concentration  of  the  tetravalent 
negative  ion.  But  this  negative  ion  forms  with 
the  heavy  metal  salts  which  are  very  shghtly 
ionised.  The  most  familiar  example  of  this  is 
found  in  Fehling's  solution.  When  copper  sulphate 
is  added  to  an  alkaline  solution  of  Rochelle  salt  a 
slightlv  ionisable  cupri-tartrate-ion  is  formed, 
O.Cu.O 

— O.CO.CH— CH.CO.O— . 

It  is  evident  from  the  foregoing  that,  if  the 
hydroxyl  groups  of  a  certain  compound  readily 
give  oft'  hydrogen  ions,  and  if  the  resulting  negative 
ion  forms  a  very  slightly  ionisable  salt  ^vith  the 
heavy  metals,  no  addition  of  alkali  will  be  neces- 
sary to  form  the  metaUic  complexes.  But,  if  the 
hydroxvl  groiips  do  not  ionise  sufficiently  readUy 
an  addition  of  alkali  will  be  required  to  bring  the 
concentration  of  the  negative  ion  up  to  the  point 
required  to  combine  with  the  metal  ion. 

This  is  evidently  the  case  with  sugar.  If  the 
salt  of  a  heavj-  nietal  is  added  to  a  solution  of 
sugar,  a  considerable  excess  of  alkali  is  required 
to  form  the  complex.  On  the  other  hand,  Rochelle 
salt  forms  the  complex  with  chromium  without 
addition  of  alkah. 

The  formation  of  the  metaUic  complexes  with 
hydroxy-compounds  is  discussed  somewhat  in 
detail  because  of  its  bearing  upon  points  to  be 
discussed  presently. 
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It  was  originally  intended  that  this  research 
should  consist  oulv  of  a  few  simple  experiments 
to  determine  possible  i-easons  why  certain  chronio 
liquors  refused  to  tan.  But  it  soon  became 
evident  that  the  subject  is  rich  in  possibilities  both 
for  theoretical  and  practical  work.  Many  ideas 
for  the  practical  application  of  the  principles  dis- 
cussed presented  themselves.  Of  these  we  shall 
mention  the  most  promising,  leaving  it  to  those 
to  whom  any  point  appeals  directly  to  carry  on 
the  n-search  in  gi-eater  detail. 

l>obably  the  most  important  property  of 
Rochelle  siilt  in  this  connection  is  its  power  to 
strip  chrome  leather  of  its  chromium.  This 
property  was  suspected  from  the  fact  that  the  salt 
will  redissolve  precipitates  of  cliromium  hydroxide. 
A  piece  of  chrome  leather  was  immersed  in  a  normal 
solution  of  Rochelle  Siilt  over  night.  Upon  sub- 
jecting to  the  boiling  test,  it  was  found  to  be  no 
longer  tanned.  It  was  tlien  washed  and  immersed 
in  a  fresh  chrome  liquor.  It  was  soon  again  fully 
tanned,  showing  that  chrome  tanning  is  a  revers- 
ible process. 

Experiments  were  then  tried  to  see  how  com- 
pletely it  was  possible  to  strip  the  leather.  A 
piece  of  air-dried  chrome  calf  was  immersed  in  a 
cold,  normal  solution  of  Rochelle  salt  and  allowed 
to  stand  for  two  weeks.  The  liquor  was  coloured 
a  deep  green.  Upon  being  washed  the  skin 
resembled  a  bated  calf  skin,  and  was  found  to 
contain  no  appreciable  amount  of  chrome.  In 
this  case  the  slow  action  was  due  to  the  low  tem- 
perature of  the  Uquor.  A  piece  of  chrome  calf 
placed  in  such  a  liquor  at  100^  C.  soon  shrinks  to 
a  gummy  mass. 

There  is  a  point  wldch  has  long  been  a  puzzle 
to  many  tanners.  A  hide  is  much  easier  to  split 
after  it  has  been  chromed  than  in  the  raw  state. 
But  these  tanners  have  not  found  nearly  such  a 
demand  for  chrome  splits  as  for  splits  tained  with 
such  materials  as  quebracho  and  mimosa  bark. 
It  might  prove  valuable  to  give  the  hides  a  light 
tannage  with  chrome,  then  split,  and  then  strip 
the  splits  of  their  chrome  by  immersion  in 
Rochelle  salt  solution.  j\iter  washing  they  should 
be  in  a  condition  favourable  for  tanning  with 
quebracho  or  mimosa  liark. 

Since  hydroxy-compounds  form  complexes  with 
other  metals,  including  iron,  Rochelle  salt  might 
conceivably  be  used  for  removing  or  preventing 
so-called  salt  stains.  A  stain  produced  by  iron 
and  sulphide  was  easily  removed  in  this  way. 
Treatment  with  Rochelle  salt  before  liming  might 
prove  of  advantage  in  some  cases  to  prevent  the 
formation  of  iron  stains.  The  skins  are  easily 
washed  free  from  the  salt. 

It  is  possible  that  a  bath  in  Rochelle  salt  .solution 
previous  to  tanning  might  be  preferable  to  pickling 
for  some  kinds  of  leather.  In  the  case  of  heavy 
leathers  this  possibly  would  result  in  a  lighter,  but 
more  uniform,  preliminary  tannage.  Such 
leather  should  be  capable  of"  taking  up  a  much 
larger  proportion  of  chromium  upon  being  re- 
tanned  in  a  fresh  liquor,  because  of  the  even 
di.stribution  of  the  chrome  in  the  preliminary 
tannage. 

While  the  presence  of  a  large  amount  of  hydroxy- 
compounds  will  prevent  tanning,  a  small  quantity 
does  not.  but  does  produce  a  fulness  and  softness 
in  the  leather  not  otherwise  obtained.  Many 
tanners  have  found  that  an  excess  of  glucose  in 
their  liquors  is  desirable.  Probably  small  amounts 
of  I{ochelle  salt  would  produce  the  desired  effect. 
The  point  is  at  least  worthy  of  consideration. 

Another  use  of  this  salt  lies  in  its  power  to  strip 
chrome  leather  which  has  been  "case-hardened." 
If  ver>-  basic  chronie  liquors  are  used  in  tanning 
there  is  danger  of  the  interior  of  the  skin  absorbing 
acid  while  the  chrome  is  being  precipitated  or 
fixed  ujjon  the  surface.  The  surface  becomes 
heavily  tanned  while  the  interior  is  still  in  a  raw, 


acid  condition.  A  very  long  time  is  required  for 
such  a  condition  to  right  itself,  but  the  trouble 
could  be  overcome  easily  enough  by  stripping  with 
Kochello  salt,  washing,  and  retanning  in  a  fresh 
liquor. 

And  finally,  this  stripping  power  of  hydroxy- 
compounds  can  be  applied  to  the  conversion  of 
chrome  shavings  and  cuttings  into  glue  stock. 
I'ieces  of  air-dried  chrome  leather  were  stripped 
of  their  chrome  and  then  con\  ertod  into  glue  and 
gelatine  in  the  usual  manner.  The  importance  of 
this  fact  needs  no  emphasis  ;   it  is  obvious. 

In  all  of  the  points  discussed  the  theory  of  the 
formation  of  these  complexes  should  be  constantly 
borne  in  mind.  It  will  then  be  evident  tliat,  in 
stripinng,  the  solution  must  not  contain  any  strong 
acid.  The  presence  of  acid  would  repress  the 
ionisation  of  the  hydroxyl  groups  {in  which  hydrion 
is  liberated)  to  svich  an  extent  as  to  make  the 
formation  of  these  metallic  complexes  impossible. 
In  fact,  the  addition  of  strong  acid  to  one  of  these 
complexes  will  decompose  it,  the  action  being 
reversible.  An  alkaline  solution  is  most  favourable 
to  the  formation  of  these  complexes,  and  where  the 
presence  of  alkali  wUl  do  no  harm  it  will  greatly 
accelerate  the  rate  of  action. 

Since  the  property  of  Rochelle  salt  which  has 
just  been  discussed  is  common,  in  a  greater  or 
lesser  degree,  to  all  hydroxy-compounds,  the 
tanner  has  a  wide  choice  in  selecting  substances 
most  suitable  for  his  purposes.  Rochelle  salt 
might  prove  too  expensive  to  use  freely  as  a 
stripping  agent,  but  its  use  might  be  niade  practi- 
cable if  the  salt  and  chrome  could  readily  be 
recovered.  It  is  found  that  this  can  to  a  large 
extent  be  eiTected  by  the  addition  of  sulphuric  acid 
to  neutralise  the  equivalent  of  soda  and  reconstitute 
the  acid  potassium  salt,  which  is  very  little  soluble 
and  rapidly  crystallises  out,  so  that  it  can  be 
separated  and  used  again  with  a  suitable  addition 
of  soda,  while  the  chrome  can  be  precipitated  from 
the  mother-liquor  as  chromium  hydroxide.  Crude 
acid  jiotassium  tartrate  ("  tartar  ")  dissolved  with 
addition  of  soda  would  he  the  cheapest  source  of 
Rochelle  salt.  A  mixture  of  equivalent  quantities 
of  lactic  acid  and  sodium  carbonate  might  serve 
the  purpose  just  as  well  and  would  probably  be  a 
little  cheaper.  The  practical  applications  of  the 
principles  discussed  are  problems  for  the  tannery 
chemist,  who,  it  is  hoped,  will  find  this  work  of 
value.  It  is  also  possible  that  uses  may  be  found 
in  other  industries,  as,  for  instance,  in  the  stripping 
of  chrome-mordanted  wool. 

Discussion. 

Mr.  J.  T.  Wood  said  that  the  paper  contained  a 
number  of  very  valuable  suggestions.  The  re- 
marks upon  the  removal  of  salt  stains  were  very 
interesting  and  ought  to  be  followed  up,  because 
those  stains  were  the  cause  of  great  loss,  especially 
in  France.  The  suggestion  also  aboiit  .splitting 
and  stripping  the  split  was  also  very  good.  The 
Austrians  and  the  Germans  were  the  first  to  intro- 
duc  e  splitting  of  kips,  and  in  tbat  way  they  had 
secjired  practically  the  whole  trade.  Now  there 
were  large  quantities  of  them  about,  and  nobody, 
excejjt  the  Germans,  were  prepared  to  use  them. 
Mr.  Trotman  had  invented  a  process  for  stripping 
chronie  leather,  in  which  sodium  peroxide  was 
used  ;  in  that  case  he  took  it  that  the  skin  \\ould 
not  be  of  mui-h  use  afterwards.  The  pro(^ess  was 
used  for  stripping  chrome  shavings,  and  a  great 
quantity  had  been  so  treated  by  the  process. 

Mr.  R.  F.  Inxes  said  that  the  recovery  of  chrome, 
and  also  of  Rochelle  .salt,  was  an  important  point. 
Recovery  was  always  dillicult  in  the  case  of 
liquors.  In  his  own  business  hundreds  of  tons  of 
chronie  were  allowed  to  run  to  waste.  That  was 
going  on  throughout  the  world,  and  no  attempt 
seemed  to  be  made  to  recover  s.uch  a  waste. 
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Mr.  J.  M.  WiLKiE  said  liis  own  view  was  that  an 
increased  dt^mand  for  tartaric  acid  seemed  to  be  out 
of  the  question.  They  were  dependent  upon  the 
wine  industry  for  tartrates,  and  the  tendency  now 
seemed  to  be  to  decrease  production  of  wine.  In 
ordinary  circumstances  there  was  great  ditticidty 
in  getting  suflicient  tartrates  for  ordinary  demands. 
He  wondered  wliether  it  would  not  be  better  to 
use  some  oilier  hydroxy  acid. 

yir.  Wood  .said  that  English  lactic  acid  was  not 
80  strong  as  either  American  or  German. 

Professor  Procter  said  that  lactic  acid  was  not  a 
very  dear  acid  in  the  crude  form  in  which  it  was 
used  in  tanning. 

Replying  to  the  Chairman,  Jlr.  Wilson  said 
that  there  were  a  great  many  other  sources  from 
which  hydroxy-conipounds  coidd  be  obtained.  For 
instance,  saccharic  acid  might  be  obtained  from 
the  decomposition  of  sugar. 

Professor  Procter,  in  reply,  said  that  they  had 
not  considered  the  practical  aspects  of  the  problem 
as  to  cost.  The  investigation  was  suggested  by 
the  fact  that  certain  samples  of  glucose,  and 
especially  white  glucose,  and  glucose  sjTup,  yielded 
liquors  which  were  dull  violet  instead  of  blue- 
green,  and  which  absolutely  would  not  tan.  Under 
proper  control  tliis  tendency  might  be  used  to  get 
such  results  as  were  required.  He  did  not  think 
it  was  necessary  to  reject  chrome  liquors  to  the 
extent  which  was  commonly  done,  and  one  of  his 
earliest  efforts  in  tanning  analysis  was  to  invent 
control  methods  through  which  liuqors  could  be 
strengthened  for  re-employment.  A  very  small 
quantity  of  Rochelle  salt  would  give  a  fuller  feel  ; 
it  made  a  thicker  leather,  and  if  tanning  could  be 
continued,  a  thicker  and  plumper  leather  alto- 
gether, well  adapted  to  market  requirements, 
woiUd  be  produced.  Sugar  had  some  effect,  but; 
it  was  not  so  powerful  as  Kochelle  salt. 


THE    USE     OF    NICKEL    HYDROXIDE     IN 
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Forest  Research  Institute,  Dehra  Dun,  India. 

As  shown  in  a  paper  on  this  subject  bv  one  of  us 
(this  Journal,  1911,  30,"  pp.  936 — 93"?),  freshly 
precipitated  nickel  hydroxide  serves  as  an  ex- 
cellent substitute  for  hide  powder  in  the  estima- 
tion of  tannin.  Situated  as  we  are  in  India,  our 
supplies  of  standard  hide  powder  at  times  run  short, 
and  a  reliable  substitute  for  hide  powder  is  a  great 
desideratum.     With  this  object  in  view,  we  have 


continued  otir  experiments  on  the  use  of  nickel 
hydroxide  as  a  substitute. 

Dr.  H.  H.  Mann,  of  the  Poona  Agricultural 
College,  was  kind  enough  to  compare  the  nickel 
hydroxide  method  with  the  copper  acetate  method, 
which  he  has  been  using  for  years  in  tannin  e.stima- 
tion,  and  ^vith  the  hide  powder  method,  with  the 
results  shown  in  Table  I. 


Table  I. 

Babul  pods 

(Pods  oj 

Acacia 

arabica). 

Tarwad 

(Cassia 

auriculaia 

whole  plant). 

Nickel  hydroxide  past«  metliod  . . 
Hide  powder  method 

Tanain  %. 
26-3 
23-7 
26-6 

Tannin  %. 
0-7 
0-84 

Copper  acetate  method    

0-60 

A  practical  difficulty,  however,  confronted  us 
in  the  preparation  of  pure  nickel  hydroxide  free 
from  sulphate.  In  the  form  of  freshly  precipi- 
tated paste,  we  found  it  extremely  difficult  to 
wash  it  free  from  sulphate  except  in  very  small 
quantities.  The  word  "  paste  "  carried  no  de- 
finite idea  of  the  percentage  content  of  nickel 
hydroxide  contained  in  it.  For  these  reasons,  we 
had  eventually  to  abandon  the  use  of  paste  and 

Table  II. 


Quantity 

Quantity 

Quantity 

absorbed  by 

absorbed  by 

Serial 

Description. 

contained  in 

nickel  hydr- 

chromed 

No. 

500  c.c. 

oxide  powder. 

hide-powder. 

grms. 

grms. 

grms. 

1 

Tannic  acid 

4-56 

4-26 

4-41 

2 

Gallic  acid 

4-52 

3-92 

3-12 

3 

Glucose    .... 

4-76 

206 

2-36 

4 

Cane-sugar 

4-94 

2-79 

2-39 

5 

Tannic  acid 

2-28] 

and 

3-90 

300 

gallic  acid 

2-26  J 

6 

Tannic  acid 

2-281 

2-55 

'>-26 

and  glucose 

2-38) 

7 

Tannic  acid 

2-28) 

and 

\ 

2-43 

2-48 

cane-sugar 

2-45) 

to  use  the  fine  powder  of  nickel  hydroxide  instead. 
For  the  purpose,  we  obtained  Kalilbaum's  extra 
pure  nickel  hvdroxide,  which,  to  our  gi-eat  surprise, 
contained  traces  of  sulphate.  After  repeated 
washing  with  hot  water  and  finally  with  water 
containing  traces  of  tannic  acid,  we  got  it  free  from 
sulphate  and  in  a  fairly  granular  condition.     This 


Table  III. 


Description  of  material. 

Moisture 

Soluble 
solids 

No»-tannin 
by  nickel 
hydroxide 

Non-tannin 
by  hide 
powder 

Tannin  by 

nicl<el 
hydroxide 

Tannin  by 
hide  powder 

Mangroi  e  bark      

% 
1202 
1433 
10- 19 
16-09 
9-89 

14-98 
9-59 

1119 
9-83 
5-02 
7-81 

10-64 
9-41 

10-50 
7-91 

10-73 

11-26 

9-76 

10-30 

% 
42-80 
86-00 
26-70 
75-80 
32-06 
31-55 
70-04 
7016 
80-36 
78-56 
24-64 
14-32 
18-96 
19-84 
58-72 
19-39 
21-77 
10-68 
10-20 
30-00 
38-16 

% 

8-85 

12-87 

711 

13-23 

8-64 

8-32 

11-09 

12-96 

28-20 

1816 

7-01 

3-91 

8-26 

6-53 

27-41 

5-30 

8-20 

5-19 

4-93 

13-46 

12-88 

% 

7-60 

9-46 

803 

12-55 

10-62 

9-74 

14-88 

16-73 

28-80 

2256 

2-69 

3-36 

10-94 

818 

28-71 

6-94 

11-20 

4-35 

3-91 

16-68 

17-20 

% 
33-95 
73-13 
19-59 
62-57 
23-42 
23-23 
58-95 
57-20 
5216 
60-40 
17-63 
10-41 
10-70 
13-31 
31-31 
1409 
13-57 
5-49 
5-27 
16-54 
25-28 

% 
35-20 

Mangrove  extract     

76-54 

Sal  {Shorea  robusta)  bark    

18-67 

Sal  extract     

63-25 

CoMio  aurieulata  bark    

21-44 

Do.                      do 

21-81 

Myrobalans,  pulp 

Do.        another  sample 

5516 
53-43 

Myrobalan  extract  made  at  Dehra  Dun     

Jiambier  (3-d(j%  ash) 

0)mmercial  Katha  from  Dahra  Bazar*      .... 
Terminalia  tomtntosa  bark      

51-56 
5600 
21-95 
10  96 

Babul  pods  with  seeds    

8-02 

Babul  (Acacia  arabica)  bark 

11-66 

Pulp  of  the  fruits  of  Zizyphut  xylopt/ra     

Ca*jia  fistula  bark    . 

30-00 
12-45 

BAiM  aUmus  leaves 

10-57 

Do.    do.    a  poorer  sample    

6-33 

Do.    do.    another  sample      

6-29 

DO.    do.    do.    autumn  sample  from  young  tree 
Do.    do.    from  old  tree 

13-32 

21-48 

•  A  sample  heavily  adulterated  with  clay  (65-65%  ash). 
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nickel  hydmxide  has  been  used  in  the  experiments 
des»Tilieti  in  this  paper. 

It  haji  alivady  been  shown  that  nickel  hydroxide 
forms  dclhiitc  chemical  sjilts  with  taimic  acid  (this 
Journal,  litu.  33.  pp.  172—173).  It  also  forms 
an  insoluble  s;ilt  with  srallii-  acid.  The  solutions  of 
tannic  acid,  irallic  acid,  ijlucose.  and  cane-suj;av 
of  known  .-:treni;th  were  treated  with  chromed 
hide  powder  and  nickel  h\  droxide  under  similar 
conditions,  with  the  result's  shown  in  Table  II. 

These  tesLs  gave  sulliciently  encoiuaging  results 
to  make  comparative  estimations  with  a'number 
of  tamiins;  materials,  the  results  of  which  are 
shown  in  Table  III. 

From  these  results  we  conclude  that  instead  of 
nickel  liydri>xide  paste,  as  originally  proposed., 
the  nickel  hydroxide  should  be  used  in"  the  form  of 
powder.  All  other  precautions  as  to  extraction 
and  the  comentration  of  tan  liquor  remain  the 
same ;  instead  of  hide  powder  20  grms.  of  nickel 
hydroxide  free  from  water  should  be  added  for 
detannisation.  Only  in  the  case  of  Babul  pods  it 
was  seen  that  the  nickel  t-annate  formed  was  in 
such  a  minute  state  of  division  that  it  would  not 
settle,  and  the  filtrates  obtained  were  somewhat 
turbid.  This  was  overcme  by  mixing  the 
filtrates  with  well  dried  kaolin  and  passing  once 
more  through  fresh  filters. 

We  are  using  this  method  of  tannin  estimation 
in  this  laboratory,  and  we  consider  th.at  it  is  as 
reliable  as  the  hide  powder  method,  perhaps  pre- 
ferable to  it,  considering  that  nickel  hydroxide  is 
unlike  hide  powder  a  standard  substance,  and  that 
this  method  can  be  used  in  all  cases  where  organic 
and  mineral  acids  likely  to  dissolve  nickel  hydroxide" 
are  not  present. 

Discrs,«iox. 
Mr.  J.  T.  Wood  asked  Professor  Procter  what 
advantage,  if  any,  nickel  hydroxide  had  over 
sprouted  alumina  ;  the  latter  was  a  definite 
conipound,  and  seemed  to  absorb  tannin  and  reject 
gallic  acid  ;    that  was  what  was  wanted. 

I»rofessor  Pkoctek  said  that  however  excellent 
nickel  hydroxide  might  be  as  an  absorbent 
material,  it  was  hardly  worth  discussing,  at  least 
for  commeriial  purposes,  as  the  method  coidd  only 
be  empirical,  and  the  hide  powder  method  under 
present  conditions  had  fimdy  established  itself 
as  an  empirical  commercial  method,  and  also  had 
the  advantage,  perhaps  not  very  real  but  appealing 
to  the  tanner,  that  it  attempted  to  be  an  actual 
tanning  process  on  a  small  scale.  Xickel  hydroxide 
was  not  by  any  means  the  only  material  which 
could  be  used  successfully  in  a  shnilar  wav.  in 
1904  Professor  H.  Wislicenus  (see  this  Journal, 
1904,  765).  prepared  aluminium  hydroxide  by 
treating  the  metal  with  a  trace  of  mercuric  chloride, 
with  which  he  obtained  results  proliablv  as  satis- 
factorj-  as  those  with  nickel  hydroxide,  "but  which 
for  the  reasons  cited  above  never  came  into  use. 
Probably  also  other  hydroxides  might  be  substi- 
tuted in  the  same  way.'  Nickel  hydroxide  seemed 
to  be  inferior  to  hide  powder  as  regards  distin- 
guishing gallic  a<id  from  tannin,  though  neither 
was  particularly  satisfactory  in  that  respect. 
Some  of  the  residts  with  particular  tannins  and 
with  mixtures  of  tannin  and  gaUic  acid  also 
appeared  to  be  anomalous.  But  if  nickel  hydroxide 
were  more  easily  obtained  in  remote  districts  than 
hide  powder,  there  seemed  to  be  no  reason  why  the 
method  should  not  be  used  as  a  preliminary  one 
in  forming  a  judgment  for  forestry  purposes.  A 
method  was  quoted,  but  without  reference,  for 
the  determination  of  tannins  with  copper  which 
also  appeared,  at  least  in  the  cases  noted,  to  give 
satisfactory  results.  It  had  long  been  known  that 
copper  methods  with  certain  tannins  were  capable 
of  considerable  concordance  and  accuracy,  but  a 
large  class  of  tannins  gave  precipitates  which  were 
soluble  in  ammoniacal  copper  solutions,  and  for   , 


which  therefore  these  could  not  be  used.  It  was 
possil>le.  however,  that  some  copper  salt  of  a 
suit-jibly  weak  acid,  or  copper  sidphate  mixed  with 
a  neutral  salt  of  such  an  acid,  might  be  used  direct 
to  precipitate  tfinuins.  and  if  a  method  of  that 
sort  coidd  be  found  which  wotijd  give  rapid,  it 
even  only  approximate  re.sidts.  it  would  be  of 
great  value  in  the  j'ractical  control  of  the 
taiming  process,  for  whiih  a  rapid  method  was 
much  wanted,  even  if  it  were  quite  unsuitable  for 
the  commercial  analysis  of  extracts.  On  theo- 
retical grounds  he  was  extremely  doubtful  whether 
most  of  the  tannins  were  capable  really  of  forming 
definite  salts  at  all  ;  certainly  most  of  the  com- 
pounds should  rather  be  regarded  as  colloidal 
precipitates  than  as  true  salts  in  the  ionic  sense. 

.Mr.  WiLKlK  referred  to  ^\u^  paper  by  1).  B.  Dott 
(this  J..  1915.  1124).  in  which  the  use  of  copper 
salts  was  advocated. 

-Mr.  N\'ooD  said  that  the  only  criticism  Mr.  Dott 
hail  made  was  that  two  chemists  did  not  get 
identical  results.  The  resvilts  appeared  to  show 
s;itisfaitory  concordance  in  the  case  of  sumach, 
altliough  tiie  extraction  appeared  to  have  been  at 
fault.  In  a  paper  which  he  (iMr.  Wootl)  had  re.od 
at  Brussels  some  years  ago.  he  showed  that  it  was. 
impossible  to  obtain  identical  results,  because  the 
colloidal  precipitate  varied. 

Professor  Procter  said  that  an  ingenious  method 
had  been  .suggested  at  one  of  the  meetings  of  the 
Leather  Chemist's  Association,  in  which  the  tannin 
soUition  was  put  in  an  aluminium  basin  and  an 
alternating  electric  current  passed  through  the 
basin,  producing  alumina  ;  it  appeared  to  give 
very  satisfactory  result,s  as  compared  with  other 
methods,  including  the  hide  powder  method. 
.Sumach  was  an  extremely  difficult  material  to 
extract  satisfactorily. 


Yorkshire  Section. 


Meeting  held  at  the  Queen's  Hotel,  Leeds,  on  Monday, 
November  29<A,   1915. 


MR.    F.    W.    RICHARDSON    IN   THE    CHAIR. 


THK  ANALYSIS  OF  WAXES  WITH  SPECIAL 
REFERENCE  TO  BEESWAX  AND  WOOL. 
WAX. 

BY   F.    W.    RICHARDSON   AND    G.    A.    BRACF.WELL. 

The  analysis  of  waxes  has  not.  we  think,  re- 
ceived that  amount  of  attention  which  has  been 
given  to  the  oils  and  fats.  Altliough  the  general 
literature  upon  the  subject  of  waxes  is  consider- 
able, nevertheless  even  the  larger  text  books  give 
little  more  than  the  specific  gravity,  acid  and 
ester  values,  and  in  a  few,  but  not  by  any  means 
all  cases,  the  iodine  values. 

.Some  time  ago  we  decided  to  investigate  more 
closely  the  composition  and  constants  of  the  more 
important  waxes.  The  methods  we  liave  adopted 
are.  with  slight  modification,  those  generally 
emjjloyed  in  oil  and  fat  analysis,  and  whilst  we 
have  not  ma<le  any  startling  discoveries,  or  added 
irijiny  new  methods,  we  venture  to  think  that  our 
results  may  be  of  assistance  to  others,  who.  like 
ourselves,  have  had  cause  to  investigate  these 
substances  more  closely. 

Beeswax. 
At  the  first  glance  the  analysis  of  beeswax  would 
seem  to  be  easy  of  accomplishment,  definite 
substances  as  cerotic  acid  and  myricyl  palmitate 
oidy  having  to  be  dealt  with.  Indeed,  the  method 
usually  adopted  appears  to  indicate  that  the 
question  is  of  ready  .solution.  The  determination 
of  the  acid,  ester,  and  saponification  values,  with 
the  ratio  of  the  acid  value  to  the  ester  value,  is  all 
that    is  commonly  attempted. 
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The  characteri.stics  of  the  unsaponiflable  and 
sapouifiablo  portion.^  of  pure  beeswax  are  not 
suSiciently  ilo.siribed  even  in  the  lar>;est  text 
books,  anil  one  wonders  whether  the  (linieulty  of 
olitaining  pnre  products  is  not  re.sponsible  for  this. 
We  have  been  badled  many  times  in  our  efforts  to 
separate  tlie  pure  uusaponifiable  and  saponifiable 
matter  of  beeswax.  The  conversion  of  the  wax 
into  a  mixture  of  mjTieyl  alcohol  and  the  soaps 
of  lejvd  and  other  metals,  with  subsequent  <'xtrae- 
tion  of  the  powdered  mass  in  a  Soxhiel  appar.atus, 
usins  several  solvents,  has  been  a  failure  in  our 
hands.  The  solvent  has  taken  up  very  appreciable 
amounts  of  the  fatty  acid  salts  of  lead. 

Our  method  is  to  adil  50  c.c.  of  roughly  N /2 
alcoholic  potash  to  .5  grms.  of  the  wax  in  an  oil 
(or  CO.)  flask,  and  evaporate  the  mixture  almost 
to  dryness  on  the  water-bath.  .rVfter  emulsifying 
with  boiling  water  the  mass  is  transferred  to  a  large 
sepivral  or. 

By  using  relatively  large  volumes  of  petroleum 
ether  and  tightly  corking  the  separator  before 
shaking,  thus  operating  both  with  heat  and 
pressure,  it  is  possible  to  separate  all  the  unsaponi- 
flable matter  from  the  saponifiable,  and  to  obtain 
both  in  a  pure  form.  It  may  be  neces.sary  to  use 
a  litre  of  petroleum  ether  to  do  tliis,  but  the  end 
justifies  the  means.*  The  unsaponiflable  matter 
so  obtained  from  three  English  waxes  and  one 
foreign  wax  gave  no  trace  of  ash  on  incineration, 
and  yielded  the  following  figures  : — 


Htibl  iodine  value 

Butyro-ret'ractometer  at  75"  C. 
Refractive  index  at  75"  C. 


Min. 


Max. 


5-42 
20-9 
l-438i 


10-04 
22-00 
1-4392 


Average. 


8-06 
21-30 
1-4386 


The  refractive  indices  at  once  furnish  a  guide 
as  to  the  presence  or  absence  of  such  hydrocarbons 
as  those  constituting  paraffin  wax  and  ceresin,  since 
these,  on  the  average,  give  about  half  the  butjTO- 
refractometer  reading,  i.e.,  ceresin  11-6  and 
paraffin  ^\ax  9-6. 

The  saponifiable  matter  from  the  waxes  gave  : — 


Min. 


Melting  point,  °  C 

50-0 

58-4 

53-9 

Batyio-re(ractomet«r  at  50°  C. 

30-3 

32-5 

31-1 

Befractive  index  at  50°  C.  . . 

1-4454 

1-4470 

1-4460 

Calculated     butyro-refracto- 

meter  at  75°  C 

14-8 

17-0 

15-6 

HObl  iodine  value   

7-7 

14-06 

11-9 

Average. 


. I 1 

Pure  cerotic  acid  melts  at  77-8°  C.  ;  it  is  there- 
fore evident  that  here  a  large  proportion  of  fatty 
acids  of  lower  melting  point  is  present. 

In  the  last  edition  of  Dr.  Lewkowitsch's  work  on 
Oils,  Fats,  and  Waxes,  there  is  a  footnote  to  the 
effect  that  Marie  has  found  in  beeswax  about 
30  to  40%  of  acids  homologous  to  cerotic  acid. 
R.  Berg  (Z.  Unters.  Nahr.  u.  Genussm.,  1909,  18, 
390)  states  that  the  portion  of  the  fat  acids  dis- 
solved from  beeswax  by  80%  alcohol  consists  for 
the  very  least  part  of  cerotic  acid,  and  is  composed 
of  unknown  acids  which  may  appear  in  the  bleached 
wax  partly  as  palmitic  acid.  Berg  also  suggests 
that  the  presence  of  lactones  may  account  for  the 
difficulties  met  with  in  attempts  to  saponify 
beeswax.  A  curious  feature  in  the  tabulated  data 
just  given  is  the  uniform  increase  in  the  refractive 
indices  and  iodine  values  in  harmonv  with  the 
melting  pomts,  yet  with  the  ordinary  fat  acids 
the   reverse   is   the   case,    the   melting   point    in- 

I  il*K'  ?<'8''>»1<1  Harrison,  working  in  Jlr.  F.  W.  Richardson's 
Tni  ?K  "i*-  J"™'1  that  after  the  beeswax  is  fully  saponified 
»na  tne  alcohol  removed  by  evaporation,  the  presence  of  40% 
01  alcohol,  in  the  form  of  methvlat«d  spirit,  will  enable  the 
iSf^S"?"-  "'"  ""atter  to  be  extracted  by  means  of  benzol,  the 
liquid  bcmg  made  as  hot  as  possible. 


creasing,  whilst  the  refractive  indices  and  iodine 
values  decrease. 

We  wish  to  utter  a  plea  in  favour  of  the  fixing 
of  one  urdform  temperature  for  taking  the  refrac- 
tive indices  of  fats  and  waxes.  No  two  observers 
seem  to  adopt  the  same  standard,  so  that  indices 
at  all  temperatures  from  20°  to  75°  V.  are  recorded. 

A  temperature  of  75°  ('.  is  very  liigh,  and  puts 
some  strain  upon  the  in.strument  and  is  also  dilll- 
cult  to  maintain,  so  we  suggest  50°  C.  for  all 
ordinary  cases,  vriih  75°  C.  for  waxes  and  their 
products  with  melting  points  above  50°  C. 

We  have  not  been  able  to  find  any  data  in 
regard  to  the  saponifiable  portion  of  l^eeswax,  and 
we  trust  our  figures  may  be  useful.  The  presence 
of  tallow  would  soon  reveal  itself  in  the  light  of 
these  factors,  although  the  refractive  index  is  not 
of  much  help. 


Melting  point,  °  C 

Butyro-refractometer  at  50°  C. 
Hiibl  iodine  value   


Beeswax 
fat  acids. 


53-9 
31-1 
11-9 


Tallow 
fat  acids. 


46 

28-2 

460 


Undoubtedly  the  best  method  for  estimating 
tallow  or  any  glycerides  in  beeswax  is  to  determine 
the  glycerol  and,  after  making  due  allowance  for 
any  reducing  agent  obtained  along  with  the 
glycerol  in  the  process  and  due  to  the  wax  itself, 
to  multiply  by  10-0. 

Here  again  the  determination  of  glycerol  in 
beeswax  is  not  a  very  easy  matter.  Mere  saponifi- 
cation and  subsequent  heating  with  dilute  sulphuric 
acid  furnishes  a  filtrate  in  which  the  glycerol  may 
be  readily  estimated  in  ordinary  fats  and  oils  ; 
but  this  method  gives  f  "'  too  high  results  when 
applied  to  beeswax.  We  find  that  tliis  is  due  to 
the  presence  of  honey  unavoidably  left  in  the  wax. 
Before  commencing  the  estimation  of  glycerides 
the  sample  must  be  repeatedly  extracted  with 
boiling  water  until  the  concentrated  filtrate  no 
longer  reduces  Fehling's  solution. 

Five  grms.  of  the  sample  thus  purified  is  boiled 
with  50  c.c.  of  N/2  alcoholic  potash  in  an  oil 
flask.  The  mixture  is  heated  on  a  water  bath  to 
expel  all  alcohol.  To  this  end  two  or  three  con- 
centrations, after  addition  of  lioiling  water,  are 
necessary.  The  pasty-  ma-ss  flnally  obtained  is 
neutralised  with  acetic  acid,  and  after  further 
dilution  it  is  mixed  with  a  sUght  excess  of  basic 
lead  acetate. 

The  mass  is  filtered  and  the  precipitate  thor- 
oughly washed  with  cold  water.  From  this  the 
lead  is  removed  by  sulphuric  acid,  and  after  con- 
centrating the  filtrate  from  the  well  washed  lead 
sulphate  the  bichromate  method  is  applied  (see 
Richardson  and  JatTe.  this  J.,  1898,  330).  Colo- 
phony or  resin  can  he  readily  found  by  the  well- 
known  process  depending  upon  the  relative  insolu- 
bility of  cerotic  acid  and  its  homlogues  in  hot  50  % 
alcohol.  To  estimate  the  resin  and  any  stearic 
acid  it  is  best  to  proceed  as  in  the  determination  of 
the  acid  value,  make  the  hot  solution  in  carbon 
tetrachloride  neutral  to  phenolphthaleln.  and 
then  remove  the  glycerides  and  the  myricyl 
alcohol,  etc.,  and  any  hydrocarbons,  by  means  of 
boUing  petroleum  ether."  From  the  aqueous  soap 
solution  the  fat  acids  are  recovered  in  the  custom- 
ary- way.  Resin  gives  to  the-^e  a  very  high 
refractive  index  and  iodine  value.  Cladding's 
process  can  be   applied   for  corroboration. 


Resin 
(saponifiable) 


Saponifiable 
of  beeswax. 


Butvro-refr.ictometer  at  50°  C. . .       152  (Calc.) 
Iodine  value  (Hubl) '    160  (18  hrs.) 


31-1 
11-9 
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The  refmotive  vahios  of  the  resin  ai-e  det'Crminctl 
by  the  aid  of  mixtures  or  dilutions  in  i-oconut  oil 
fatty  arids. 

Having  separated  free  cerotic  acid  and  its  homo- 
logues  and  tl>c  resinic  and  stearic  acids,  saponiflca- 
tion  of  the  remaining  portion  furnishes  tlie  fatty 
acids  from  such  glycerides  as  .lapan  -wax  and 
tallow. 


The  (atty 

Japan  \rax. 

acids  of 
tallow. 

Bcesvrax 

Melting  point.  *  C 

57 

46 

&3-9 

Kefnctive  index  at  60°  C. 

SO 

(Calc.  from 

84«  C.) 

28-2 

311 

Iodine  ^-«lue  (Hflbl) 

10-5 

46 

n-9 

The  fatty  acids  of  Japan  was  are  so  similar  to 
those  of  beeswax,  that  \\ithout  knowing  the  per- 
centage of  glyceride.  giving  tlie  toUxl  percent^ages 
of  Japan  wax  and  tallow,  the  calculation  of  the 
actual  amount  would  i)e  ilifticult,  and  in  some  eases 
practicaUv  impossible. 

Carnauba  wax  is  said  to  be  used  as  an  adulterant 
of  beeswax.  In  our  experience  far  less  costly 
substances  are  employed.  Carnauba  wax  is 
characteriseil  by  its  high  melting  point  (SO'  C.) 
and  it<  low  acid  value  (40).  Lewlcowitsoh  quotes 
Berg  to  show  that  carnauba  wax  gives  a  butyro- 
refractomet-er  reading  half  as  high  again  as  bees- 
wax. We  calculate  beeswax  ami  I'arnauba  wax 
at  75°  C.  to  give  readings  of  24  and  47  respectively. 
There  are  several  points  of  resemblance  between 
carnauba  wax  and  beeswax,  yet  one  is  the  exuda- 
tion of  the  leaves  of  a  pahn  and  the  other  is  the 
secretion  of  an  insect.  Both  yield  about  the  same 
amount  of  unsaponLfiable  matter,  and  contain  ceryl 
and  m\Ticyl  alcohols. 

A  process  which  seems  to  offer  fruitful  con- 
clusions is  that  based  upon  the  amount  of  hydrogen 
«volveti  wlien  the  wax  is  heated  with  potash  lime. 
Originally  Hell  and  later  Buisine  have  detailed  the 
moile  of  procedvire,  and  we  have  closely  followed 
the  particulars  given  by  the  latter  author. 

As  is  well  known,  an  aUphatic  alcohol,  myricyl 
alcohol,  for  example,  when  heated  with  potash 
lime,  gives  a  molecule  of  the  corresponding  fatty 
acid  and  two  molecules  of  hydrogen  : — 

C„H,.OH  +KOH  ==CwU,,0^  +2H,. 

Following  Buisines's  process,  we  melted  1  grm. 
of  beeswax  with  1  grm.  of  pure  powdered  potassium 
hydroxide.  Tlie  cooled  wax  was  ground  up  with 
3  grms.  of  potash  lime  (1  of  KOH  to  2  of  Ca(OH),). 
Departing  now  from  Buisine  we  used  the  Richard- 
son and  Jaff(;  modified  eudiometer  (tiiis  J.,  1910, 
29,  198),  transferring  the  wax  mixture  to  a  hard 
glass  t&st-tube.  This  was  connected  with  the 
eudiometer  by  means  of  a  rubber  cork  and  then 
immersed  in  copper  filings  in  a  tin,  into  which  also 
were  placed  a  thermometer  and  a  modified 
Beichert's  thermo-regulator.  Prior  to  connecting 
the  tube  the  air  was  exhausted  by  a  water  pump, 
so  that  verv-  little  more  time  was  needed  to  produce 
a  complete  vacuum  in  the  apparatus.  It  was  not 
a  diflicult  matter  to  keep  the  temperature  constant 
within  2',  and  to  maintain  it  \  ery  near  to  2.50"  C. 
The  hydrogen  came  off  very  gradually,  and  some 
five  liours  were  required  to  complete  the  evolution 
of  gas.  We  thus  obtained  .50-4  c.c.  of  pure 
hydrog<;n  calculated  at  normal  temperature  and 
pressure.  We  should  have  recovered  53-5  to 
57-.T  c.c. 

A  mixture  of  .50.5  %  of  resin,  30-3  of  paraffin  wax, 
32-3%  of  tallow,  and  32-3.5  of  beeswax  was  now 
tested  similarly  ;  1  grm.  gave  305  c.c.  of  hydrogen, 
■whereas  it  should  only  have  yielded  10-2  c.c. 
Again,  1  grm.  of  a  mixture  of  410°,'j  of  stearic  acid, 
20-5%  of  ceresin,  32-2%  of  tallow,  and  37-2%  of 
beeswax  gave  02-8  c.c.  of  hydrogen  at  normal 
temperature  and  pressure,  or  much  more  than  a 


pure  beeswax  would  liave  done.  In  this  case  the 
t^-niperatm-e  never  exceeded  250°  C,  and  tlie  gas 
came  otT  steadily  liuring  t>  hours. 

Lewkowitsch  says  :  "If  oleic  acid  be  present 
the  temperature  shoidd  not  be  allowed  to  exceed 
250'"  C  as  otherwise  palmitic  acid  may  be  formed 
with  evolution  of  hvilrocen." 

0„H340s+2KOH  =  C,oH3,OJv+CsH305K  +  IIs. 

\Ve  applied  the  method  to  1  grm.  of  pure  oleic 
acid,  and  found  that  at  250"'  C  it  gave  no  hydrogen. 
It  is,  therefoi-e,  evident  that  some  other  of  the 
adulterants  gave  the  excess  of  hydrogen. 

We  applied  tlie  process  to  1  grm.  of  tallow  and, 
•ilthough  the  temperature  did  not  exceed  250°  C, 
we  olitained  (i2S  c.c.  of  gases.  We  tind  that  it  is 
the  glycerol  liberated  b>-  the  alkali  which  produces 
the  gjis.  Glyceiol  treated  in  the  same  way  gives 
off  large  volumes  of  hjdrogen  mixed  with  some 
methane. 

The  presence  of  stearin,  i.e.,  glyceryl  stearate, 
would  therefore  vitiate  the  accuracy  of  Buisine's 
method.  One  grm.  of  ceresin  gave  3-4  c.c.  of 
liydrogen,  proving  still  further  that  iintU  the 
potash  lime  process  is  better  understood  its  results 
are  valueless  when  applied  to  the  adulterated  wax. 
Obviously  the  liest  results  can  only  be  obtained 
by  the  application  of  the  Buisine  process  to  the 
unsaponiliaT)le  portion  of  the  sample. 

The  acetyl  value  naturally  suggests  itself  as  a 
ready  means  of  estimating  the  amount  of  myricyl 
alcohol  in  the  unsaponifiable  portion.  In  this 
manner  one  can  calculate  indirectly  the  per- 
centages of  paraffin  wax  and  ceresin,  wliicli  have 
no  acetyl  value.  Three  undoubtedly  genuine 
beeswaxes  gave  unsaponifiable  matter  with  acetyl 
values  of  91- 14.  109-7,  and  94-52  respectively 
(mean  value  98-45).  Assuming  90  and  110  as  the 
extremes,  and  calculating  upon  an  adulterated 
beeswax  unsaponifiable  matter  with  an  acetyl  value 
of  50,  we  should  find  55-55,  or  4545%  of  beeswax 
un-saponifiable.  an  error  of  10%;  it  is  therefore 
obvious  that  other  data  would  have  to  be  taken 
into  consideration  it  a  more  accurate  determination 
were  necessary. 

Archbutt  and  Deeley,  in  their  work  on  "  Lubri- 
cation and  Lubrican-t.s  "  (p.  224),  give  acetyl 
values  of  the  unsaponifiable  matter  of  beeswaxes 
as  99  and  103,  in  fair  harmony  with  our  own 
figures. 

Wool  voax. 

As  in  the  case  of  beeswax,  the  extraction  of  the 
unsaponifiable  matter  presents  some  diflicult ies. 

Benzol,  and  mixtures  of  ether  and  benzol,  have 
been  suggested  as  extraction  media,  Ijut  we  have 
not  found  these  substances  satisfactory  in  practice  ; 
a  mixture  of  ether  and  benzol  takes  up  a  large 
quantity  of  water  and  with  it,  of  course,  some  of 
tne  wool  fat  soap.  We  have  tried  various  methods 
of  saponification,  including  the  ethoxide  method, 
but  we  have  not  found  any  advantage  in  this  over 
the  use  of  a  strong  alcoholic  potash  solution. 

AVe  proceed  to  extract  the  unsaponifiable 
matter  as  follows  : — About  2  J  to  3  grms.  of  the 
wax  is  weighed  off  in  an  oil  flask,  and  a  considerable 
excess  (50  to  00  c.c.)  of  normal  alcoholic  potash 
solution  is  added,  with  a  few  grains  of  laboratory 
sand.  The  fiask  is  (onnected  with  a  cork  and 
glass  tube  bent  over  at  an  angle  of  00°,  and  leading 
into  a  small  flask  wluch  acts  as  receiver  for  the 
condensed  spirit. 

The  contents  of  the  oil  flask  are  caused  to  boil 
vigorously  on  the  water  bath,  and  the  flask  is 
repeatedly  shaken  to  en.sure  complete  mixing. 
Th<!  alcohol  is  now  completely  evaporated  oft. 
ami  when  the  residue  is  quite  dry,  it  is  treated 
with  a  boiling  mixture  of  equal  volumes  of  spirit 
and  water.  The  mixture  is  now  introduced  into 
a  separator,  and  the  fiask  completely  washed  out 
witli  more  boiling  spirit  and  water. 

Wliilst  the  liquid  is  still  almost  at  boiling  point, 
petroleum  ether  is  added,  arid  the  separator  tightly 
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i-orkpfl  with  an  ordinary  cork,  wrapped  in  a  duster, 
.smd  well  shaken,  the  cork  being  lield  in  all  the 
time.  The  ali-oholic  layer  is  now  run  off  carefully 
into  a  second  separator,  and  the  petroleum  ether 
solution  waslied  with  a  little  hot  water  and  alcohol, 
and  ad(h>d  to  this  solution.  The  separator  con- 
■taining  the  alcoholic  soap  solution  is  now  plunged 
into  a  boiling  water  bath  till  it  has  attained  the 
temperiiture  of  the  bath,  and  then  the  extraction 
is  ri'peated. 

In  all  about  7  such  extractions  are  necessary. 
A  feature  peculiar  to  wool  wax  is  the  formation 
in  the  petroleiuii  ether  layer  of  a  flocc-ulent  deposit 
of  a  soap  which  is  ditficullly  soluble  in  alcohol  and 
water.  This  is  liUered  ofY  and  treat eil  with  boil- 
ing dilute  hydrochloric  aciil,  the  liberated  fatty 
jicids  iire  extracted  with  petroleum  ether,  and  the 
solution  obtained  used  to  extract  the  soap  solution, 
after  acidification  with  hydrochloric  acid.  In  this 
way  the  un.saponifiable  and  saponiflable  portions 
of  the  wax  are  completely  .separated. 

Tlu-ee  samples  of  pure  wool  wax  gave  the 
follo\ving  values  : — 


HUbl  iodine  value    

2505 
3-87 
76  6 

25-09 
5-20 
760 

28-58* 

JJutryo-refractometer  at  50°   

76-4 

•  Lanoline. 

Sapooi  Sable  matter : 

Free  fatty  acids 1-95 

Neutral  esters *     57-93 

Cnsaponittable  matter    I     40- 12 


2-6  trace 
54  70  4907 
42-69        50-93 


Three  samples  of  commsrcial  wool  fat,  i.e., 
obtained  from  wool  washings  and,  therefore, 
containing  soap  fatty  acids,  gave  the  following 
values  : — 


SaponiAable  matter : 

Free  fatty  acids 
Neutral  esters  . . 

Vossponiflable  matter. . 


;     43-51 
,     32-07 
1     24-42 

i 

21-33 
45-98 
3269 

19-52 
45-32 
35-16 


The  free  fatty  acids  -were  removed  from  these 
commercial  samples  with  ether,  and  the  neutral 
waxes  then  gave  : — 


Sapoaifiable  matter   . . , 
T'nsaponiflable  matter 


56-77 
43-23 


58-45 
41-55 


56-32 
43-68 


Thus,    with   the    exception   of    lanoline,    which 
doubtless   has   suffered   removal   of   some   of   the 


saponiflable  matter  during  purification,  these 
samples  yield  about  42%  of  un.saponifiable  matter. 
The  separated  saponiflable  and  uasaponifiable 
matters  were  next  separately  examined.  The 
saponiflable  matter  gave : — ■ 


Pure. 

Coram. 

llilbl  iodiae  value    

Melting  point    

Hutyro-rcfr.  at  50°    

Neutralisation  value    .... 

9-20 
44-5 
47 
136-6 

8-94 
35-5 
423 
152-1 

8-48» 
42 
39 
159-8 

9-41 
43 
41-6 
154-3 

•  Lanoline. 
Tho  unsaponifiable  matter  gave  : — 


Pure. 

Comm. 

Refractive    index 

at  50°  C    

ITiibl  iodine  value 

Acetyl      saponif. 

value 

1-4895 
40-38 

142-8 

1-4950 
60-49 

135-4 

1-4930 
50-24 

129-2 

1-4950 
48-7 

130 

The  average  composition  of  wool  wax  may  thus 
be  given  as — Saponiflable  matter :  PYee  fatty 
acids,  2  %  ;  neutral  esters,  50  %.  Unsaponifiable 
matter,  42%. 

The  wax  itself  has  the  following  values : — 
Hiibl  iodine  value,  25  ;  acid  value,  4  ;  butyro- 
refractometer  at  50°  C,  70.  The  fatty  acids  in  the 
saponiflable  matter  have  the  following  characters  : 
Hubl  iodine  value,  8-5—10  ;  m.pt.,  42°  C.  ; 
butyro-refractometer  at  50°  C,  45  ;  neutralisation 
value,  13(3 — 150.  The  unsaponiflable  matter  has 
a  refractive  index  of  1-489 — 1-495,  Ilubl  iodine 
value  of  40 — 50,  and  acetyl  saponification  value 
of  135. 


Oil    Monddii, 


Meeting    held    at    Leeds    University 
December  13th.   1915. 

Messrs.  A.  GaUenkamp  and  Co.,  of  Sun  Street, 
Finsbury  Square,  London,  exhibited  a  number  of 
their  patent  electric  furnaces,  including  tube 
furnaces,  with  one,  two,  or  four  tubes,  and  muffle 
furnaces.  The^e  furnaces  are  of  simple  design, 
and  combine  a  low  current  consumption  with 
high  efficiency. 

The  laboratory  of  the  Fuel  Department  of  the 
University  was  also  inspected,  and  work  Ijeing 
done  for  the  Government  in  connection  with  the 
extraction  of  benzol  and  toluol  from  coal  tar  was 
very  fully  explained. 


Journal  and  Patent  Literature. 

^AIEKT  Specificatioxs  may  be  obtained  by  post  by  remitting  as  follows  : — 
English. — Gd.  each,  to  tlie  Comptroller  of  the  Patent  Office,    Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
United  States, — Is.  each,  to  the  Secretary  of  the  Society. 

Fnnch. — 1   fr.   05  c.   each,   as   follows:    P-atents  dated    1902  to    1907   inclusive.   Bclin  et  Cie.,   56,   Rue   Ferou,  8,    Paris   (3e) : 
Patents  from  1908  to  date,  L'lmprimerie  Nationale.  87,  Rue  VieiUe  du  Temple,  Paris. 
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Paetora  affecting  economy  in  vacutim  patis.     Kerr. 
See  XVII. 

P.^TENTS. 

Separating  solid  substances  from  liquids  or  liquid 

masses  by  suction  ;  Dn- ices  for .     H.  Hencke, 

Charlottenbm-g,    Germanv.     Eng.    Pat.    24,040, 
Dec.  14,  1914. 

The  solid  material  is  detached  from  the  surface 
•of  Buction-drum  filter.5  of  the  tvpe  described  in 
Eng.  Pat.  29,358  of  1904  (this  J.,  1906,  7),  by  a 
roller  or  cyUnder,  which  operates  by  suction  and 
bears  resihently  against  the  filtering  drum.  To 
prevent  injury  to  the  textile  filtering  material  on 
the  surface  of  the  filtering  drum,  the  solid  matter 
removed  by  fUtratlon  may  be  deposited  on  a  layer 
•of  starch  powder,  coal  dust,  kieselguhr,  or  other 


permeable  material  retained  on  the  surface  of  the 
drum  by  suction. — W.  11.  C. 

Separating  solids  front  liquids  ;  Apparatus  for  - 


H.  E.  Wetherbee,  Assignor  to  R.  F.  Grant, 
Cleveland.  Ohio.  U.S.  Pat.  1,163,875,  Dec.  14, 
1915.     Date  of  appl.,  Feb.  27,  1915. 

The  mixture  of  Uquid  and  solid  matter  is  fed  into 
one  end  of  a  box  pro\-ided  with  a  baffle-plate ;  at 
the  other  end  of  the  box  is  a  vertical  cyhnder 
which  can  be  rapidly  rotated.  The  lower  end  of 
the  cylinder,  which  is  kept  clear  of  the  bottom 
of  the  box,  has  the  shape  of  an  inverted  cone, 
and  is  open,  and  the  upper  end,  which  is  provided 
■with  water-discharge  openings,  projects  upwards 
through  the  bottom  of  a  launder  which  is  fixed 
above  the  box  and  into  tliis  the  liquid  is  dis- 
charged. The  cyhnder  has  inwardly  projecting 
ribs  on  its  inner  surface. — W.  H.  C. 

o 


I«4 


Cu  I.— GENERAL ;  PLANT ;  MACHINERY. 


[Feb.  15, 1918. 


Filtering  prorfss.  A.  Biirper,  New  Brighton, 
N.Y.  V.S.  Pat.  1,104.005,  Pec.  H.  1015. 
Uato  of  appl..  May  25.  1912. 

The  siipply  of  liiiiior  to  bo  tilU>rod  is  stopped  when 
the  chambers  of  the  lilttT-pross  are  partly  tilled, 
and  wadi  water  is  introdueetl  into  the  spaces 
Wtwecn  adjacent  cakes  and  fon-ed  tlii^ingh  tha 
cakes.  Conipres?od  air  is  then  )ntro<lvioed  to  expel 
the  wash  water  from   the  cakes. — \V.   11.   C. 

Filter.  C.  Butters.  Oakland.  Cal.  U.S.  Pat. 
1, 105,008. 1)ec.21.11)15.Date  of  appl., Oct.22. 1913. 

A  Nl'MBEl!  of  superposed  sliallow  pans  containini; 
lilteriug  medium,  and  provided  with  overflow  lips 
at  one  end,  are  fixed  in  an  open  frame.  The 
material  to  be  filtereil  is  fed  simultaneously  on  to 
the  filterint:  medium  in  each  pan.  whilst  the  frame 
is  tilted  anil  the  tiltrate  drawn  throutrh  the  flltei-ing 
medium. — W.  F.  F. 


Crushers  ;      Gyratonj  - 


.  Power  and  Slioing 
Machinerv  Co..  Xew  York,  Assignees  of  R. 
Bernhard"  and  J.  M.  Sholl.  Fng.  Pat.  4141, 
Mar.  10,  1915.     Under  Int.  Conv.,  July  23,  1914. 

A  v.\LVELESS  pump  witliiu  the  casing  of  a  gyratory 
crusher,  and  operated  by  the  eccentric,  circulates 
lubricating  oil  tlu-ough  the  bearings  of  the  eccentric. 

— W.  H.  C. 

Drying  drums  ;  Process  for  'preventing  adhesion  of 

tJie  material  to  the  iecd  shoots  of .     C.  Kochen. 

Krefeld-Bochum.Ger.  Pat.  285,817,Apr.  23,  1914. 

The  feed  shoot  is  provided  at  its  upper  end  with 
a  tube  which  is  connected  with  a  blowing  or 
exhausting  device,  so  that,  a  cnn-ent  of  air,  to 
which  dust  may  be  added,  may  be  forced  or 
drawn  between  the  bottom  of  the  shoot  and  the 
material   supplied   to   the   shoot   from   a   hopper. 

—A,  S. 

Drying  apparatus  ;  Shall .     \V.  .Tiiger.  llalle. 

Oer.  Pat.  286,984,  Jan.  10,  1911. 

The  material  descends  the  shaft  in  a  zig-zag  path 
between  two  oppositely  inclined  louvre-walls,  and 
bars  for  loosening  the  material  ai-e  arranged  at 
places  where  change  of  direction  occurs.  The 
loosening  Ijars  are  carried  by  hooks  wliich  fit  over 
the  edges  of  the  loiivre-bars.  so  that  the  bars  may 
be  easily  removed  or  replaced. — A.  S. 

Furnace  for  the  preparation  of  chemical  or  metal- 
lurgical products  tinder  pressure.  E.  Barthelmess, 
Xeuss.    Oer.  Pat.  280.130,  July  27,  1913. 

A  Tl'BE,  B,  the  ends  of  which  are  moimted  in 
bearings.  C.  extends  centrally  througli  tlie  furnace 
chamber,   a.   which   is   provided   with   a   lining  of 


rotation  of  the  apparatus,  to  move  the  material 
thr<.>ugh  the  opening,  v.  into  the  tube.  B,  where  it 
is  moveil  forwards  to  the  outlet,  L,  bv  the  convevor, 
U.— A.  S. 

Purifi/ing     air     or     qascs  :      Apparatus    for . 

n.  Cirien.Vienna.  Ger.  I'at,  280.221,  July  28,  1912. 

TitE  washer  is  provided  with  a  central  gas-inlet 
tube,  having  a-  conical  lower  portion  dipping 
into  the  washing  liquid.  Aroimd  the  inlot  tube 
are  sex'cral  concentrii-  conical  l\oods,  also  dipping 
into  the  wa.sliing  liquid,  the  depth  of  the  liquid 
seal  being  less  the  greater  the  cross-section  of 
the  hood.  Alternate  lioods  have  perforated 
upper  parts  and  intermediate  hot>ds  have  per- 
forated lower  parts,  the  jierf orations  l)eing  in  all 
ca.ses  ai-ranged  concentrically  aroimd  the  central 
gas-inlet  tube, — A.  S, 

Guscotts    mij-lurcs :     Separation   of  constituents   of 

.     E,     Rohlf,     Kiel.     Ger.     Pat.     280,305, 

Mar.  24.  1911. 

The  gaseous  mixtm-e  is  alisorbed,  at  a  suitable 
temperature,  by  lycopodium  which  has  been 
dried  in  vacuo,  and  then,  by  heating  gradually, 
the  absorbed  ga.ses  are  expelled  in  stages. — A.  S. 

Centrifugal  separator.  JIascliinenfabr.  H.  Cegielski 
A.-(t..  and  S.  Duchowski,  Posen.  Ger.  Pats. 
(I.)  280,397,  Apr.  30,  1913,  and  (II.)  286,398, 
Mar.  24.  1914. 

(I.)  The  liquid  to  be  treated  is  fed  tlu'ough  the 
pipe,  E,  into  tlie  inlet  chamlier.  f.  whence  it  flows 
into  the  conical  separating  bowl,   b.     The  lighter 


bcat-insulatlng  material.  The  tube  and  fximace 
chamber  may  be  rotated  in  c-ither  direction  by 
means  of  gearing.  The  material  to  bo  treated  is 
introduced  at  K.  and  gas  under  pressure  may  be 
supphed  through  the  tube,  n,  to  the  chamber,  M, 
whence  it  passes  into  the  reaction  chambc-r  through 
the  tubes,  p.  The  apparatus  is  heated  electrically 
by  means  of  silundum  rods,  Q,  in  the  tubes,  P, 
to  which  current  is  supplied  by  way  of  the  rings, 
R,  and  contact  brushes,  s.  In  the  interior  of  the 
reaction  chamber  and  of  the  tube,  B,  are  screw- 
conveyors,  T,  and  u,  respectively  right-  and  left- 
banded.  The  conveyor,  T,  serves  to  mix  the 
charge,   and  then,   on   reversing  the  direction   of 


constituent  is  (iischarged  at  H,  whilst  the  heavier 
constituent  is  forced  to  tlie  periphery  and  flows 
tlu-ough  the  opening,  ci.  In  the  cliamber,  o,  is  a 
disc,  D,  which  is  rotated  at  a  lower  velocity  than 
the  separating  liowl,  the  effect  of  which"  is  to 
cause  the  heavier  liijuid  flo\^ing  into  the  chamber, 
c,  to  approach  the  axis,  where  it  is  discharged  at 
I.  (II.)  Two  adjustable  discs  rotating  at  a  lower 
speed  tlian  the  separating  bowl  are  mounted  in 
the  chamber,  c,  the  one  more  distant  fi'om  the 
liowl  merging,  near  the  axis,  into  an  outlet  pipe. 
With  this  aiTangenient  the  lieavier  liquid  flowing 
into  the  chamber,  C,  is  forced  into  the  space  between 
the  discs,  and  the  rate  of  discharge  can  be  regulated 
merely  by  varying  the  distance  between  the 
discs,  witliout  altering  the  velocity  of  the  bowl 
f)r  of  the  discs. — A.  8. 

Solution  of  solid  substances  ,•     Apparatus  for  the 

continuous especially  for   sUiking   lime  ivilh 

sugar  juice  or  u-iitcr.  II.  Eberliardt,  Maschinen- 
und  Arinaturenfabrik.  Wolfenbiittol.  Ger.  Pats. 
(.\)  280.821,  Nov,  12,  1913,  and  (b)  280,825, 
May  15.  1914.  Additions  to  Ger.  Pat.  208,442 
(this  J..  1914,  127  ;  see  also  Ger.  Pat.  270,045, 
this  J.,  1914,  302). 

(.\)  In  order  to  facilitate  the  exchange  between  the 
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solvent  liquid  and  the  saturated  mother-liquor 
and  bring  about  a  continuous  passage  of  the 
li(iui(l  over  the  particles  of  matter  to  be  dissolved, 
the  perforated  cylindrical  dissolving  vessels  are 
slowly  rotated  by  ovorliead  gear.  The  stirrer 
situated  beneath  is  rapidly  rotated  in  the  opposite 
du-ection  by  means  of  the  same  di-iving  mechanism, 
from  whicli  the  shaft.s  of  the  dissolving  vessels 
are  rotated  at  a  different  speed  by  meajis  of  toothed 
geai-s.  (B)  Instead  of  the  spiral  conveyors  in  the 
dissolving  cyhiiders,  horizontal  shelves  are 
arranged  one  above  the  other  in  steps,  with 
scrapers  for  moving  the  sludge,  or  the  spiral 
conveyors  may  have  cut-away  portions  in  order  that 
baffles  or  scrapers  may  be  fixed  on  the  walls  of 
the  cylinders. — J.  F.  B." 

Trcahnent   of  slimes   or   the   like    in   rotary   drum 
separators.     Eng.  Pat.  24,179.     See  VIII. 

Method  of  heating  furnaces  for  metallurgical  and 
other  purposes.    Ger.  Pat.  2S7,0S0.   See  X. 


m.— FUEL  ;  GAS  ;  MINERAL  OILS  AND 
WAXES. 

Coal ;  Microscopic  coyistiiution  of — — .  G.  Hickling. 
J.  Soc.  Dyers  and  Col.,  1916,   32,  9—11. 

The  use  of  improved  methods  for  the  preparation 
of  transpai-ent  sections  of  coal  has  led  to  further 
microscopical  study  of  its  constitution,  and  the 
author  describes  the  results  of  some  of  the  recent 
investigations  of  Jeffrey  and  Tliiessen  in  .\inerica, 
and  of  Lomax  and  himself  in  this  country.  This 
work  has  tended  to  support  the  separation  of 
coals  into  two  dominant  types — the  bituminous 
or  "  humic,"  and  the  canneloid  or  "  sapropelic." 
The  latter  are  commonly  the  coals  rich  in  spores 
and  they  are  majkedly  heterogeneous  in  com- 
positiou,  while  the  bituminous  coals  tend  to 
be  relatively  homogeneous  as  regards  the  material 
of  which  they  are  composed.  It  is  now  beUeved 
that  anthracitic  coals  may  be  developed  from 
either  of  these  main  types.  A  section  (0  001 
0005  mm.  thick)  of  typical  bituminous  coal,  not 
too  rich  in  carbon,  usually  appears,  when  viewed 
under  the  microscope,  as  an  almost  uniform  deep 
red  or  orange  mass,  with  a  few  darker  or  paler 
specks,  streaks,  or  lenticles.  Here  and  there, 
however,  the  othenvise  homogeneous  red  bands 
may  show  the  cellular  structure  of  some  plant 
tissue,  the  walls  of  the  cells  appeai'ing  as  a  deeper 
stain  in  the  red  mass.  Fragments  of  coal  showing 
such  structures  in  a  conspicuous  manner  form 
only  a  small  percentage  of  the  whole  mass  ;  but 
closer  observation  reveals  the  fact  that  they 
aie  very  wide-spread,  but  often  inconspicuous 
owing  to  the  slight  difference  between  the  colour  of 
the  "  ceU-waU  "  and  of  the  material  within  the 
cell.  Fm-ther,  if  any  well-defined  piece  of  plant 
tissue  is  traced  out,  it  is  usually  found  that  the 
visible  distinction  between  "  walls  "  and  "  con- 
tents "  gradually  dwindles  to  vanishing  point, 
so  that  the  "  tissue  "  merges  into  what  appears 
to  be  homogeneous  coal ;  it  is  probable  that  tissue 
structux-e  really  exists  in  the  latter  though  not 
distmguishable  optically.  The  general  impression 
left  after  extensive  examination  of  tliis  type  of 
coal,  is  that  it  consists  mainly  of  such  infilled  vege- 
table tissue.  The  usually  accepted  view  that 
coal  began  as  a  peat-Uke  m"ass  of  vegetable  debris, 
which  by  compression,  followed  by  the  gradual 
loss  of  certain  chemical  constituents,  chiefly 
oxygen  and  hydrogen,  was  slowly  converted  into 
coal,  is  fimdamentaUy  inaccurate,  or  at  least  in- 
complete, and  consequently  any  views  as  to  the 
present  constitution  of  coal  based  on  it  are  on  an 
unsound  foundation.     It  is  suggested  that  by  far 


the  greater  portion  of  the  carboniferous  vegetation 
which  now  remains  as  coal,  was  reduced  by 
decomposition  (probably  bacterial)  to  a  liquid 
state,  this  Uquid  being  then  soaked  up  by  the  stUl 
undecomposed  residues  of  tho  vegetation.  This 
liquefying  process  conferred  on  coal  a  kind  of 
homogeneity  which  otherwise  it  would  have 
lacked,  but  on  the  other  hand,  it  would  seem  to 
have  led  also  to  a  pecuhar  heterogeneity,  manifested 
by  the  variation  of  microscopic  appearance  with 
the  carbon-percentage  of  the  coal.  This  hetero- 
geneity is  probably  to  be  attributed  to  the  vege- 
table tissues  acting  as  semipermeable  membranes, 
to  a  degree  varying  with  their  nature,  dming  the 
process  of  coal  formation. — J.  B.  C.  K. 

Naphthalene  as  a  motor  fuel.  H.  K.  Bridin.  J. 
Gasbeleucht.,  Nov.  2  and  9,  1915.  J.  Gas. 
Lighting,  1915,   132,  611 — 045. 

The  yield  of  naphthalene  from  coal  is  about  0-3% 
and  the  annual  production  in  Germany  is  nearly 
600,000  metric  tons.  When  naphthalene  melts 
its  volume  increases  considerably,  the  sp.gr.  of 
Hquid  naphthalene  being  0-977  at  80°  C.  and  that 
of  the  cast  sohd  1-15  at  15°  C.  The  latent  heat 
of  fusion  is  36  calories  and  the  viscosity  at  80°  C. 
is  111°  Engler.  The  flash  point  in  a  Pensky- 
ilartens  apparatus  is  80°  C.  and  the  ignition  point 
in  an  open  vessel  is  98°  C.  It  has  a  calorific 
value  of  9600  calories  gross  and  9300  net.  100 
parts  of  the  following  Uquids  dissolve  naphthalene 
in  the  proportions  shown  : — Alcohol  at  10°  C, 
5-00  parts,  at  0°,  4-25  ;  petroleum  ether  at  10°, 
11-05,  at  0°,  7-75;  benzene  at  10°,  40-70,  at  0°, 
3200  ;  toluene  at  10°,  35-30,  at  0°,  24-80  ;  xylene 
at  10°,  2900,  at  0°,  20-80.  The  addition  of  30% 
of  naphthalene  to  benzene  lowers  the  freezing 
point  from  5°  C.  to  below  — 3°.  ilistures  of 
naphthalene  vapour  and  air  can  be  satisfactorily 
used  in  internal  combustion  engines  but  it  is 
necessary  first  to  melt  the  naphthalene  and  to 
keep  aU  pipes  sufficiently  warm.  The  foUowTng 
table  shows  the  advanc  in  the  output  of  naphtha- 
lene engines. 


Year 


Xumber  of 
engines  made. 


Aggregate  H.P. 


Metric  tons  of 
naphthalene 
consumed. 


1911  . 

1912  . 

1913  . 


68 
283 
367 


678 
2961 
3934 


509 

1423 


In  the  earUer  types  of  engines  the  naphthalene 
was  melted  by  the  heat  of  the  exhaust  gases  ; 
this,  however,  sometimes  caused  overheating  and 
was  superseded  by  utilising  the  heat  of  the  cooling 
water.  To  prevent  naphthalene  depositing  in  the 
sprayer  it  is  necessary  to  heat  the  air  by  the 
exhaust  gases.  Xaphthaleue  engines  have  to  be 
started  with  some  form  of  gaseous  or  liquid  fuel 
and  changed  over  to  naphthalene  ^vhen  hot.  The 
following  table,  based  on  motor  spkit  at  £19  6s.  6d, 
per  ton,  benzol  at  £15  4s.  9d.,  and  naphthalene  at 
£6  2s.,  shows  the  relative  consumption  and  cost 
of  fuel  per  horse-power  hour. 


HaU  load. 

Three-quarter 
load. 

Full  load. 

Fuel 

Con- 
sump- 
tion. 

Cost. 

Con- 
sump- 
tion. 

Cost. 

Con-   1 

sump-  1    Cost 
tion.  1 

Petrol   

Benzol 

Xaphthatene 

oz. 
16-6 
141 
13-4 

d. 

2-16 
1-44 
0-55 

oz. 

13-1 
10-6 
11-3 

d. 

1-68 
108 
0-47 

oz. 

11-3 

9-5 

10-2 

d. 

1-44 
0-96 
0-42 

-W.  H.  C. 
C2 


IGu 
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yap)>thalfnf  ;  Eiitfx>ration  of in  air  and  coal 

gas.     J.  S.  (>.  Tlioiims.     J.  (.ias  Li^litini;,  1915, 
132,  701—703. 

TltE  author  detormined  the  vapour  pressuro  of 
naphthalonc  l>y  passing:  a  known  vohiinc  of  air 
or  coal  niii;  over  a  weiiihed  (niautity  of  purified 
naphthalene.  The  air  or  pas  was  dried  hy  sulphuric 
acid  auii  hy  ealeiiun  chloride,  its  pre.ssmv  measured 
liy  a  niereury  iiauee,  and  dust  removed  hy  a 
lOtton-wiHil  filter.  It  next  passed  throiij;h  10  ft. 
of  plass  tuliin);  contained  in  a  water-hath  heated 
hy  luminous  hurners  controlled  V)y  a  tliennostat 
luid  provided  with  stirrers.  The  temperature  of 
the  bath  was  determined  by  a  tliermometer 
enclosed  in  a  glass  tube,  and  entirelv  surroimdetl 
by  the  water.  The  gas  then  passed  tlu-ough  a  cal- 
lium  chloride  tube  and  two  I'-tubes  contaiuint; 
the  naphthalene,  all  enclosed  in  a  tinned  copper 
box  plivced  in  the  water-bath,  and  afterwards 
through  a  wash  l)ottle  containing  suljihuric  acid 
txj  a  large  aspu-ator  in  which  it  was  measured. 
The  vapour  preasure,  j),  was  calculated  by  the 
formula, 

62290  g  T 

P= ' 

m  V 

where  T  is  the  absolute  temperature  of  the  gas  at 
which  its  volume,  V.  is  determined,  m  the  mole- 
cular weight  of  naphthalene,  and  g  the  weight 
of  naj>hthaleno  carried  l)y  the  volume,  V,  of  the 
gas.  The  values  foimd  for  coal  gas  and  air  agreed. 
The  vapour  pressures  in  mm.  at  various  tem- 
peratures are:  0°  C,  0  00.-)($  ;  .5°,  00101;  10, 
U0176  ;  15°,  00301  ;  20°,  00506  ;  25°,  00830  ; 
30%  0136;  35°,  0-218;  40°,  0-343;  45°,  0-533; 
50%  0-816  ;  55%  1-23  ;  60°  C,  1-84.  The  diagram 
shows  the  grains  of  naphthalene  required  to 
saturate  100  cub. ft.  of  dry  coal  gas  measured  a) 
15°  C.  and  760  mm.;  curve  B  represents  the  first 
part  of  curve  A  on  a  larger  scale,  so  that  the 
saturation  values  can  be  read  accurately  between 
0°  and  30°  C. 
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differ  from  those  obtained  bv  Allen  (this  ,T., 
lOOO,  20!»)  for  temperatvues  below  30°  C. — \V.  H.  r. 

Scwaqe   sludge  for   gas   making.     C.    3.    Snvdei-s, 
llet  Giis,  1J)15.     J.  Gas  Lighting,  1015,  132,  61:,. 

l-'xPKKiMENTS  carried  out  at  the  Stut tgart gasworks 
showed  that  it  was  only  jiossible  to  work  with 
.sludge  cont^iining  less  than  25%  of  water.  Tlii' 
following  results  have  been  ol)t«ineil  with  shidgc 
containing  16-21"^'o  of  total  moisture.  45-58",,  of 
ash,  an<l  38-21",,  of  combustible  matter  (nsh-freo 
coke  lit- 17,  volatile  matter  li)-04%).  Theultimat.- 
analvsis  of  the  comliustible  matter  gave  C  (i2-80"„. 
11  4-48"/,„  O-f  N  32-23",,.  and  S  0-4!»"/„.  The  net 
calorific  po«er  of  tlie  sludge  was  3673  IJ.  Th.  V . 
pi-rlb.  A  charge  of  176-4  lb.  of  sludge  carbonised  at 
;i05°  C.  for  4  hours  gave  tlie  following  results  per 
100  lb.  of  .sludge  -.—07  20  lb.  of  dry  coke.  29-60  lb.  of 
gas  licjuor,  and  0-4911).  of  ammonia  ;  also  5966  cub. 
ft .  of  gas  per  ton  at  760  mm.  and  1 5°  (_'.  The  gas  had 
a  density  of  0-712.  a  gro.ss  calorific  power  (at  0°  ('. 
and  760  mm.)  of  508  IJ.  Th.  U.  ;  net  454  B.  Th.  I', 
on  the  dry  gas.  The  illuminating  power  was 
0-34  candle,  and  llie  gas  contained  30  grains  of 
sulphur  per  100  cub.  ft.  Its  composition  was  : — 
CO,,  16-2%;CnHm.4-4»;,;  Oj,  01 "/, :  CO.  16-5%  : 
llj,  36-3%  ;  CH,.  16-2%.  and  N,,10-3%.  16  lb.  of 
coke  and  2  lb.  of  breeze  were  required  to  carbonisr 
100  llj.  of  dried  sludge,  and  the  coke  produced  con- 
tained 70  %  of  ash.  Further  experiments  were 
carried  out  in  which  the  sludge  was  distilled  in 
WTOught  iron  tubes  set  in  the  lower  part  of  the 
generator  furnaces  and  heated  by  the  chimney  gases. 
One  metric  ton  of  sludge  containing  20  °o  of  water 
gave  4865  cub.  ft.  of  gas  having  a  net.  calorific- 
value  (at  0°  C.  and  760  mm.)  of  416  B.  Th.  U.  Its 
density  was  0-694  and  it  contained  6-7  ";,  of  carbon 
dioxide.  The  Ur  (yield  2  %)  yielded  3-50  %  water. 
26-62  %  light  oUs,  18-88  %  middle  oils,  9-75%  heavy 
oils,  13-63%  anthracene  oils,  and  26-25%  pitch. 
Experiments  were  also  made  ^vith  sludge  obliiined 
from  sewage  treated  by  the  "  Kolazite  "  process 
in  which  iron  and  aluminium  salts  are  added  ti' 
carry  down  the  organic  matter ;  the  resultin;; 
sludge  can  be  readily  filter-pressed.  One  metrii 
ton  of  such  sludge,  containing  moisture  3-4";,,. 
coko  63-95%,  ash  57-24%,  and  volatUe  matter 
32-65%,  distilled  in  cast  iron  retorts  gave  647.", 
cub.  ft.  of  gas  having  a  net  calorific  power  of  44."i 
B.  Th.  U.  and  of  the  following  composition  : 
CO,  10-8%,  CnHm  6-1%,  O,  0-5%,CO  17- 1°,.. 
CH,  22-3%,  Hj  41-5%,  and  N4l-7%.  Attempt- 
were  made  to  distil  a  lubricating  oil  suitable  Id- 
engines  from  the  tar.  A  fraction  distilling  at  300° — 
360°  C.  (yield  30%  on  the  tar)  had  sp.  gr.,  1082  : 
flash  point,  225°  C.  ;  and  solidifying  point,  — 19°  ('. 
It  was  free  from  acids,  had  a  tolerable  odour,  and 
was  quit*  suitable  for  an  engine  oil  though  not 
viscous  enough  for  cylinder  oil. — W.  U.  C. 

Benzol   [from   coke-oven   gas].      Q.    Taylor,    Coke- 1 
Oven  Managers  Assoc,  Dec.  18,  1915.     J.  Gas  I 
Lighting,  1915,  132,  639—642. 
CoKE-ovEV   gas   contains   from   0-8   to    1-6%  by 
volume   of   benzol,   corresponding   to   a  yield  of 
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Ttmpcrature  "C. 


Tlie  results  obtained  are  in  substantia]  agreement 
with  those  of  Schlurnberger  (this  J.,  1913,  70)  but 
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from  4  to  6  gallons  per  ton  of  coal.     The  benzol 
is  recovered   by  absorbing .  it,  in  either  tower  or 
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rotary  soiiibbors,  in  coal-tar  or  blast-furnace 
creosote  which  shoiild  bo  as  free  as  possible  from 
phenols,  bases,  water,  and  naphthalene.  To 
prevent  too  much  of  the  benzol  liein^  absorbed 
by  the  tar,  the  gas  should  not  be  cooled  below 
So"  t\  before  it  enters  the  scrubbers.  The 
extraction  of  the  benzol  reduces  the  gi-oss  caloritlc 
value  of  the  ga.s  by  fivm  32  to  0-1  B.Th.U.  per  cb.  ft. 
The  curves  in  the  diai;ram  (see  i\g.)  give  the 
amounts  of  vapour  of  70 "^  benzol  in  the  gas  in 
e<|uilibrium  with  bcnzoli.sed  creosote  of  sp.gr. 
1070  at  various  temperatures.  The  ordinates 
represent  gallons  of  benzol  per  10,000  cub.  ft. 
of  gas,  and  the  abscissae  the  oercentages  of  70  "o 
benzol  (at  120^  ('.)  in  the  creosote,  l^^m  20  to  35 
galls,  of  fresh  oil  is  required  to  replace  losses  for 
every  100  galls,  of  benzol  recovered.  The  benzol 
is  recovered  from  the  benzolised  creosote  by 
distillation  in  continuous  column  stills  by  wet 
or  by  coml)ination  of  wet  and  dry  steam  :  the 
vapours  are  passed  thi'ough  a  dephlegmator  and 
only  vapours  that  condense  below  95  ^  C  are 
allowed  to  pass  on  to  the  condenser,  to  ensure 
that  the  product  shall  be  65%  benzbl.  The  oil 
in  the  still  should  be  heated  to  at  least  1 10  ^  C. 
or  benzol  will  be  retained.  The  following  working 
data  have  been  obtained  from  seven  different 
plants : — Benzol  in  10,000  cb.  ft.  of  unscrubbed 
g.-js,  2-32 — 3-3  gaUs.  ;  benzol  in  return  gas, 
007 — 0-75  gall.  ;  benzol  in  benzolised  oil,  2-5 — 
1-5%;  benzol  in  debenzohsed  oil  from  still, 
0-2— 1-2%  ;  tt'mperature  of  oil  issuing  from 
still.  95°— 112°  C.  The  65 o^  benzol  is  either 
washed  direct  with  sulphuric  acid  and  caustic 
soda  solution  to  remove  impurities  or  it  is  partially 
fractionated  before  washing.  After  wasliing  the 
benzol  is  fractionated.  A  coke  oven  benzol  (sp.  gr. 
0;887)  giving  with  retort    test    at   100°   C,  51%; 


at  120° 


at  160°,  82J%;    at  180°,  87i% 


and  for  detecting  benzol  in  benzine,  the  use  of 
Dieterich's  dracorubin  test-paper  is  recommended, 
on  account  of  its  simplicity  and  certainty,  in 
preference  to  Holdo's  test"  depending  on  the 
solubiUty  of  asphalt  in  benzol.  The  test-paper 
is  prepared  by  impregnating  j>aper  with  a  solution 
of  the  piu'ilied  resin  of  palm  dragon's  lilood — tho 
dracoresinotannol  ester  of  benzoic  acid  ;  this 
resin  is  soluble  in  benzol  but  insolulile  in  benzine. 
The  test-paper  may  also  be  used  for  controlling 
the  degree  of  refining  of  benzine  ;  the  higher  the 
degree  of  purity  of  the  benzine  the  le.ss  colouring 
matter  is  removed  from  the  test-paper. — A.  S. 

Acetylene-air  explosions   in  mines;  Risk  of . 

G.  A.  BurreU  and  G.  G.  Oberfell.  U.S.  Bureau 
of  .Mines.  Tech.  Paper  112.  Miu.  and  Eng. 
World,  1915,  43,  980—981. 

The  lowest  proportion  of  acetylene  capable  of 
propagating  flame  in  a  mixture  "of  acetylene  and 
air  at  atmospheric  pre.ssure  was  found  to  be 
2-53%,    and   the   highest   about   73%  ;    under   a 

Eressure  of  5  atmospheres  the  lower  limit  was 
etween  2S2  and  3°o-  Acetylene,  and  mixtures 
of  acetylene  and  air  (containing  10  to  90%  of  the 
former)  were  not  spontaneously  explosive  (i.e., 
without  ignition)  at  pressures  up  to  5  atmospheres  ; 
under  a  pressure  of  3 — 5  atmospheres  acetylene 
umuixed  with  air  exploded  when  sparked  or 
ignited  by  meaiis  of  a  heated  platinum  coU.  It  is 
concluded  that  the  use  of  calcium  carbide  in  mines 
is  practically  unattended  with  danger  provided 
reasonable  care  is  exercised. — W.  E.  F.  P. 

Roumanian   "petroleum   industry.    Board  of    Trade 
J.,  Jan.  27,  1916. 

The  subjoined  table  shows  the  exports  of  petroleum 
products  from  Roumania  in  191-1: — 


Total  exports. 


1913. 


Crude  oil 

Rosiducs  and  g:is  oil   

Mineral  oil    

Lighting  oils  and  distillate 

Ueniinc  

Paraffin  

Total  in  1914 

Total  in  1913 


Metric  tons. 

28,622 

341,912 

9..543 

418,622 

237,168 

579 


1914. 


Exports  in  1914  to — ■ 


Germany. 


United 
Kingdom. 


Austria- 
Hungary. 


Italy. 


Metric  tons. 

15,405 

167,523 

8,617 

297,900 

164,143 

536 


Metric  tons. 

92 

17,362 

3,678 

22,742 

55,290 


Metric  tons. 

17,144 

45,769 
15,058 


1,036,446 


654,024 


99,164 
126,295 


77,971 
232,880 


Metric  tons. 
11,180 
31.467 
1,974 
20,898 
18,732 
2 


Metric  tons. 

58,928 

14 

35,349 

13,783 

70 


84,253 
77,184 


108,144 
118,643 


gave  on  primary  distillation  in  the  laboratory 
without  washing:  up  to  100°  C,  70-6<'i,  crude 
OO's;  100°— 120°.  100%  crude  50s:  120°— 160°, 
7-60^  crude  solvent  naphtha;  160° — 200°  C, 
•>-3%  crude  heavy  naphtha ;  residue  (creo.sote 
oil,  etc.),  4-6%;  and  loss  on  distillation,  0-9%. 
Further  fractionation  after  wa.shing  gave  the 
following  results: — Washing  losses,  8-2%;  dis- 
tillation losses,  2-8%;  CS,  fraction  (sp.  gr. 
0-890),  20%;  benzene  (sp.  "gr.  0-884),  540%; 
toluene  (sp.  gr.  0-872),  11-8°^;  solvent  naphtha 
(sp.  gr.  0-875),  11-4%:  heavy  naphtha  (sp.  gr. 
0-930),  5-0%;  creosote  oil,  4-8%.  Works  dis- 
tillation of  a  similar  benzol  gave  64  "o  oi  90% 
benzol,  6-5%  of  ^0%  toluol,  7 -5%  of  solvent 
naphtha,  and  5%  of  heavy  naphtha.  The  loss 
(washing,  creosote,  etc.)  was  15  per  cent. — W.  H.  C. 

Benzine  and  benzol ;  Method  of  distinguisJi ing . 

H.  Mix.   KoUoid-Zeit..  1915,  17,  7—9.   Z.  angew. 
Chem.,   1915,   28,  Ref.,   592. 

For  distinguishing  between  benzine  and  benzol, 


The  decline  in  the  exports  in  1914  (about  37%) 
was  in  part  due  to  the  eft'ects  of  the  war,  such  as 
the  closing  of  the  Dardanelles,  and  temporary 
restrictions  and  prohibitions  to  export  benzine  or 
residues.  In  the  first  seven  montte  of  1914,  how- 
ever, the  exports  amounted  to  only  522,777  metric 
tons  as  compared  with  619,602  metric  tons  in  the 
corresponding  period  of  1913.  The  total  exports 
in  the  first  ten  months  of  1915  amounted  to 
349,400  metric  tons,  as  compared  with  586,973 
metric  tons  in  the  corresponding  period  of  1914. 
Exports  of  "  mineral  oil  "  in  January — October, 
1915,  have  increased  largely  as  compared  with 
the  previous  year,  whilst  exports  of  residues  and 
benzine  show  large  decreases. 

Patents. 

Coal  and  similar  substances  ;  Process  of  treating  ■ 


to  obtain  oils,  ammonia,  and  other  products.  F. 
Bergius,  Hanover,  Germany.  Eng.  Pat.  18,232, 
Aug.  1,  1914.   Under  Int.  Conv.,  Aug.  8,  1913. 

The  coal  or  other  solid  carbonaceous  material  is 
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subjected  to  the  action  of  hyilropeu  nt  pressures 
above  10  atin.,  preferably  above  100  atui.,  ami 
to  a  tenii>erj»tiire  between  300^  and  500'  C.  Under 
these  coiuUtions  the  hydivjieu  reacts  directly  with 
the  coal,  and  forms  without  destructive  distillation 
and  without  pivduction  of  uncondens;»ble  gases, 
VAluable  hydrocarbons,  wliich  are  either  liquid  at 
otxlinary  tenipenvtures  and  pressures,  or  have  low 
melting-points.  In  pliwe  of  hydrogen,  gases  con- 
taining hydrogen,  such  as  water-gas,  may  be  em- 
ployed, or  substances  which  yield  hydrogen,  such 
as  calcium  hydride,  may  be  used.  It  is  ad\'isablc 
to  operate  the  pi-ocess  in  the  presence  of  a  solvent 
for  the  proiluits  formed  during  the  reaction, 
petroleum  distillates  being  sviitable  for  this  pur- 
pose. The  nitrogen  of  the  coal  is  recovered  in  the 
form    of    aimnonia    in    the    reaction    vessel. 

—J.  B.  C.  K. 

Gas  retorts,  furiuices,  and  the  like;  Appnralus  for 
charging  — — •  and  tritlidriiteing  coke  or  other 
residues  therefrom.  F.  J.  Bancroft  and  J.  B. 
Hansford,  New  Barnet,  Herts.  Eng.  Pat. 
4602.  Mar.  21.  1915. 

App.^.r.\tvs  for  chartriug  gas  retorts  in  the  manner 
described  in  Eng.  Pat.  13,21S  of  19U  {this  J., 
1915,  71),  is  provided  with  discharging  apparatus 
consistii^  of  a  drag  bar  carrying  a  withdrawing 
plate  at  its  inner  end.  The  bar  passes  under  the 
arched  floor  plate  of  the  charging  tray,  and  is 
provided  with  notches  which  are  engaged  by  a 
clutch  on  the  charging  device. — W.  F.  F.' 

Producer    gas;    Manufacture    of    carhuretled . 

T.  F.  Fitzsimmons.  Brooklvn,  N.Y.     U.S.  Pat. 
l,lC-i,OSl,Dec. 14,1915.  Dateotappl.,Dec.9,  1908. 

PRODrcKn  pas.  formed  by  passing  air  through  a 
deep  bed  of  fuel,  is  ignited  and  pas.sed  through 
a  chamber  until  the  delivery  end  of  the  chamber 
attains  a  predetermined  critical  temperature  for  oil. 
A  mixture  of  hot  producer  gas  and  oil  vapour  is 
then  passed  through  the  hot  chamber,  and  the 
residting  carburetted  producer  gas  gradually 
cooled.  The  operations  of  heating  the  carburetting 
chamber  and  carburetting  the  gas  are  repeated, 
while  air  onlv  is  passed  contiimouslv  through  the 
bed  of  fuel.— W.  P.  F. 


Gas  ;  Process  of  producing  ■ 


.  P.  G.  Schnudt, 
OU-mpia.  Wash.  U.S.  Pat.  1.164,408,  Dec.  14, 
1915.     Date  of  appl.,  Mar.  29,  1913. 

Am  is  passed  upwards  tlirough  the  perforated  base 
of  the  producer,  and  also  downwards  through  a 
ring  of  openiiigs  below  the  top  of  the  fuel  charge. 
The  gas  is  withdrawn  through  a  vertical  central 
tube  having  its  inlet  at  the  centre  of  the  charge. 

— W.  F.  F. 

Gas  ;  Condensing,  scrubbing,  and  uashing  apparatus 

for .     H.  Poolev  and  G.  B.  Fiddes,  Leicester. 

Eng.  Pat.  24,598,  Dec.  24,  1914. 

The  gas  is  pas.sed  over  baffle-plates  arranged  in 
series,  in  such  a  manner  that  it  is  obliged  to  take 
a  zigzag  course  through  the  apparatus,  and  the 
impurities,  such  as  tar,  dust,  etc.,  which  collect 
upon  the  surface  of  the  baffle-plates,  are  removed 
continuously  by  means  of  a  spray  of  water,  steam. 
or  other  cleansing  agent.  A  convenient  form  of 
the  washer  consLsts  of  a  vertical  cylindrical  tower, 
in  which  conical  baffle-plates  are  arranged  one 
above  the  other  ;  the  gas  flows  from  the  top  to 
the  bottom  of  the  tower.  Alt<-rnate  plates  have 
central  openings  and  the  intermediate  plates 
openings  at  the  peripheries.  At  the  outer  cir- 
cumference of  each  baffle-plate  a  dependent  flange 
dips  into  an  annular  gutter  on  the  periphery  of  the 
plate  immediately  below,  and  thus,  when  the 
channels  are  filled  with  liquid,  a  seal  is  provided 
which  prevents  the  escape  of  gas.  The  outer  side 
of  each  gutter  is  provided  with  a  lip  which  prevents 


collected  liquiil  fi-om  falling  into  (he  channel 
beneath  it.  The  spraying  nozzles  direct  the 
cleansing  agent  upon  the  apex  of  each  of  the 
baffle-plates.  The  imv>in'ities  gathered  by  the 
washing  liquid  are  collected  independently  from 
each  baffle-plate,  to  avoid  danger  of  clogging  the 
channels.  The  overflow  from  all  the  channels 
falls  into  a  tank  with  a  sloping  bottom  placed 
beneath  the  washing  tower.  The  lighter  im- 
purities are  carried  away  with  the  overtlow  from 
t  he  tank,  while  the  tar  and  other  heavier  impurities 
collect  in  the  angular  space  formed  between  the 
side  and  bottom  of  the  tank. — J.  B.  ('.  K. 

Gas;   Apparatus  for  purifying .       W.  Climie, 

jun.,  Glasgow.  Eng.  Pat.  1045,  Jan.  22,  1915. 
Addition  to  Eng.  Pat.  ll.UtO.  Jlav  6,  1914  (this 
.1..  1915,  706). 

The  apparatus  described  in  (he  principal  patent 
is  modified  by  the  substitution  for  the  rotating 
blades  of  a  series  of  wire,  fibre,  or  like  brushes, 
held  between  discs  mounted  on  the  vertical  shaft. 
Liquid  passes  from  a  well  at  the  top  of  the  device 
through  grooves  in  the  discs  to  the  bristles. 

— W.  F.  F. 

(•'as  purifiers.     B.  J.  Milbonrne,  Newport,  Salop. 
Eng.  Pat.  2768,  Feb.  20,  1915. 

The  inlet  and  outlet  valves  are  each  an-anged  in  a 
casing  within  the  purifier.  Each  valve-box  com- 
prise-:  two  superposed  co-axial  vertical  cylindrical 
chambers,  communicating  at  the  top  and  bottom 
with  the  upper  and  lower  parts  respectively  of 
(he  purifier,  and  separated  by  an  inlet  space 
in  which  a  disc  valve  may  be  moved  up  or  down 
to  close  the  mouth  of  either  chamber.  The  outlet 
\  alve  box  has  its  valve  set  in  the  reverse  position 
to  that  of  the  inlet- valve,  and  the  gas  may  thus  be 
jiassed  through  the  purifier  in  either  an  upward 
or  a  downward  direction. — W.  F.  F. 

Gas-scrubber.  G.  M.  S.  Tait,  Montclair,  N..T., 
.\ssignor  to  Tait  Producer  Co..  New  York. 
U.S.l'at.  1,165,348,  Dec.  21,  1915.  Date  of  appl., 
Oct.  8,  1910. 

W.\TER  is  maintained  at  a  predetermined  level  in  a 
chamber  in  the  lower  part  of  the  scrubber  by  a 
central  overflow  pipe  terminating  in  a  small  reser- 
voir outside  the  vessel.  Gas  Ls  drawn  through  the 
water  by  suction,  the  gas-inlet  pipe  terminating 
below  the  level  of  the  overflow.  The  suction 
applied  is  less  than  corresponds  to  the  difference  in 
level  of  the  top  of  the  overflow  pipe  and  the  outlet 
fioni  the  outer  reservoir. — W.  F.  I''. 

Sulphuretted      hydrogen     recorder.     A.     Edwards, 
Leeds.     Eng.  Pat.  379,  Jan.  9.,  1915. 

To  indicate  hydrogen  sidphide  in  coal  gas,  car- 
buretted water-gas,  coke-oven  gas,  etc.,  a  jet 
pipe  for  the  gas  has  its  outlet  close  to  the  surface 
of  a  lead  test  paper  on  a  rotating  drum.  The  jet 
pipe  is  surrounded  by  a  tube  also  nearly  touching 
(he  drum,  through  which  the  gas,  together  with 
induced  air.  ascends  owing  to  its  smaller  densitv, 
and  is  burnt  at  the  outlet.— W.  F.  F. 

Petroleum  ;     Process   and   apparatus    for   distilling 

heavy   crude .      H.    Tudor,    Ijondon.     From 

M.  E.  V'enturino.  Buenos  Ayres.  Eng.  Pat. 
12,570,  Sept.  1,  1915. 
The  crude  petroleum  Ls  lieated  in  a  horizontal 
retort  to  about  90'  C.  and  allowed  to  settle  for 
2 — 3  hours  for  water  to  separate.  The  temperature 
is  then  raised  to  110°  C,  the  water  vapour  passing 
from  collecting  domes  through  coils  in  auxiliary 
retorts  above  the  main  retort  to  a  condenser  to 
which  the  auxiliary  retorts  are  also  connected. 
The  vapour  outlets  are  then  closed  and  (he  pressure 
in  the  main  retort  raised  .to  2 — 3  atmospheres 
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by  heatinsj,  after  which  the  pressure  is  reduced 
gradually  by  coolin;;  and  then  rapidly  by  opening 
to  the  condenser.  Tlif  suica-ssion  of  operations 
above  indicated  Ls  continued  intermittently  up  t<5 
420"  V.  and  5  atmosphoros,  the  temperature  con- 
ditions in  the  auxiliarv'  retorts  following  those 
in  the  main  retort,  but  one  stage  in  arrears.  Tlie 
main  retort  is  connected  by  pipes  to  a  removable 
closed  tank  fitted  in  a  recess  in  the  firebox  below, 
so  that  the  heavier  residues  collect  in  this  tank. 

— W.  F.  P. 


Pelroleitni  ;    Befinlny  ■ 


.  J.  C.  Black,  Oakland, 
Assignor  to  Standard  Oil  Co.,  Richmond.  Cal. 
U.S.  I'at.  1,164,162.  Dec.  14,  1915.  Date  of 
appl.,  July  27,  1915. 

Petroleum  oil  is  treated  with  gaseous  sulphur 
dioxide  under  sufficient  pressure  to  cause  the  oU 
to  separate  into  two  layers.  The  lower  layer  is 
withdrawn  and  the  pressure  reduced  so  that  it 
also  is  separated  into  two  layers.  The  lower 
of  these  Ls  withdrawii,  freed  from  absorbed  sidphur 
dioxide,  and  trausferreil  to  a  storage  vessel, 
whilst  the  original  and  second  upper  layers  are 
mixed  together,  freed  from  sulphur  dioxide,  and 
also  stored.  The  gas  liberated  from  the  several 
layers  is  used  for  fractionating  a  fresh  charge  of 
petroleum  oil,  and  the  gas  from  this  is  used  for  a 
third  charge,  and  so  on. — C.  A.  Jl. 

Lubricating    oils  ;    Improi-em/^nf  of .     Allgem. 

Ges.  f.  Chem.  Ind.  m.  b.  H.,  Berlin.     Ger.  Pat. 
287,309,  Mar.  23,  1913. 

Lubricating  oils  are  treated  with  liquid  sulphm- 
dioxide  in  order  to  remove  the  resinous  or  resin- 
forming  constituents,  wliich  are  soluble  therein. 
The  process  may  be  applied  to  the  fractions  of  the 
distiUate  of  petroleum  oil  intended  for  the  prepara- 
tion of  lubricating  oUs,  or  to  oUs  which  have  been 
purified  by  treatment  with  sulphuric  acid.  The 
aromatic  monocyclic  hydrocarbons  of  mineral 
lubricating  oils  are  readily  soluble,  whereas  the 
unsaturated  polycyelic  hydrocarbons  are  in- 
soluble in  Uquid  sulphur  dioxide. — C.  A.  M. 

Coke  hoppers  and  the  like  ;  Apparatus  for  dis- 
charging   .     A.  jr.  Duckham,  Ashtead.     Eng. 

Pat.  85,  Jan.  2,  1915. 

Oas-producer.  G.  51.  S.  Tait.  Montclair,  X.J., 
Assignor  to  Tait  Producer  Co.,  Xew  York. 
U.S.  Pat.  1,165,347.  Dec.  21,  1915.  Dat«  of 
appl..  Mar.  4,  1910. 

See  Ft.  Pat.  415,193  of  1910  ;   this  J.,  1910,  1293. 

Process  of  producing  sulphate  of   ammonia.     U.S. 
Pat.   1.163,752.     See  VII. 

Ammonia  saturator.     U.S.  Pat.  1,163,753.  .See  VII. 

Method  of  producituj  carbon  monoxide  from  carbon 
dioxide.     U.S.   Pat.    1,163,922.     See  VTI. 

Decomposition  of  sulphuric  acid  compounds  obtained 
in  the  purificalion  of  hydrocarbons.  Ger.  Pat. 
287,755.     See  VII. 

Concentration  of  ores.  [Use  of  acid  sludge  from 
■petroleum  refining  as  frothing  agent.]  Eng.  Pat. 
19,856.     See  X. 

Composite   lubricating   oil.     U.,S.    Pat.    1.163  856 
See  XII. 
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[Benzene  and  toluene  ;  Production  of .]   Thermal 

reactions  in  the  vapour  phase  of  various  coal-tar 
oils  and  distillates.  W.  F.  Rittman  and  G. 
EgloS.  U.S.  Bureau  of  Mines.  Met.  and  Chem. 
Eng.,  1916,  14,  15—18. 

In  an  investigation  made  to  determine  the  suit- 
ability of  comparatively  cheap  coal-tar  oils  and 
distillates  for  the  ijroduction  of  benzene  and 
toluene  by  the  vapoiu-  phase  method  o£  cracking, 
liigher  yields  of  benzene,  etc.,  were  obtained 
from  the  oils  in  question  than  from  petroleum 
under  similar  conditions,  and  there  was  less 
carbonisation  and  less  variation  in  the  sp.gr.  of 
the  products.  The  proportion  of  benzene  and 
toluene  obtained  from  the  oils  was  generally  from 
20  to  40%  of  the  fractions  distilling  below  200"  C, 
oils  yielding  small  quantities  of  distillate  below 
200"  C.  being  thus  unsuitable  for  transformation. 
In  the  following  table  the  yields  from  some 
commercial  products  are  shown  : —  s 


"    -5 

Conditions  o£ 
cracking. 

§1 

ll 

-MaU'lhil. 

1 

Temp.,  IPressure, 

°  C.     1    atm. 

2^S 

Solvent  naphth.1 

Croosotc  oil 

Light  dead  oil  . , 
X.iphthalene  w.^sli 

oil    

"Imperi ill  varnish 

oil"  •     

Hcivy  dead  oil  . 
Light  tar  oilf  .. 
Secondary         oil 

residue  J 

79- n 

2-5 
SI  5 

25-7 

64-5 
30-4 
51-8 

49-4 

600 

600 
700 

000 

650 
650 
650 

650 

8 
11 
15 

8 

8 

1 
1 

11 

% 

99 

2-6 
2-7 

41 

6-8 

2-8 

10-3 

5-7 

1-9 
1-7 

3-3 

10-7 
1-3 

8-2 

2-2 

•  Similar  to  solvent  naphtha,  but  slightly  denser. 
+  Intermediate   between  solvent  naphtha  and  creosote   oil. 
t  Distillation  residue  from  saturated  wash  oil  from  a  by-product 
coke-oven  plant. 

The  results  are  regarded  as  confli-miug  the 
previous  conclusions  of  the  authors  and  others — 
that  inter-aromatic  reactions  proceed  in  the  order, 
higher  benzene  homologues.  lower  benzene 
homologues,  benzene,  naphthalene,  anthracene, 
etc.,  and  are  irreversible  :  the  only  aromatic 
hydrocarbons  capable  of  transformation  into 
benzene  and  toluene  are  the  higher  benzene 
homologues.  the  latter,  in  general,  having  b.  pts. 
not  above  175"  C.   (see  this  J..   1916.   105). 

— W.  E.  F.  P. 

Naphthalene   as  a   motor  fuel.     Bruhn.     See   IIa. 

Evaporation  of  naphthalene  in  air  and  coal  gas. 
Thomas.     See  IIa. 

Benzol  [from  coke-oven  gas].    Taylor.    See  IIa. 

Method     of    distinguishing     bemine     and     benzol. 
Mix.     See  IIa. 

iVeic  reaction  of  picric  acid  and  its  applications. 
[Detection  of  picrie  acid  in  urine  and  6eer.] 
Castets.     See  XX. 


Patents. 

Tar  ;     Process    of    treating  — 

oxygen.     Baj^erische    Hartsteinindustrie     A.^G., 


■  with    atmospheric 


WiUzbtttg.  Ger.  Pat.  287,236,  Aug.  16,  1912. 
The  tar  is  heated  to  about  120°  C.  and  introduced 
in  as  fine  streams  as  possible  into  a  chamber, 
through  which  a  current  of  hot  air  passes.  In  one 
form  of  apparatus  the  hot  tar  is  centrifuged  by 
means    of   two   or   more    concentrically   arranged 
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drums  piorocd  with  holes  as  small  as  possible, 
whilo  tlu-  I'urront  of  hoattnl  air  pjissos  llii-oush  th.> 
spa.o  l>et«oon  the  ilrums  and  oiu'ounters  tho 
ivirtiolos  of  liiu-ly  liiviiloil  tar.  The  ainiuoiiineal 
liquor  present  in  the  tat  is  thus  eomi)let«;ly 
vaporised,  ami  the  vapours  are  witlulniwu  by 
iHeans  of  a  fan. — C  A.  M. 

Carbon  poicder  [fro»i  pitch]  ;    Method  of  and  inetDis 

for    thi-    moiuifacturc    of .        A.    C.    Evans, 

Hampton  Wick,  and  P.  J.  Jlitehell,  London. 
Kng.  Pats.  21.313,  Dec.  IS,  1911,  and  8901, 
June  10.  1915. 

t'OAi,  pitch  is  shaken  with  a  weak  solution  of 
eaustie  soda  or  other  alkali  in  a  closed  vessel 
at  about  100"  C.  and  the  resultintr  aqueovis 
extract  withdrawn.  The  residue  is  tlien  shaken 
with  naphtha  at  about  100  V.  in  a  closed  vessel, 
preferably  beneath  a  rellux  condenser.  tl>e  mixture 
allowed  to  settle,  and  tlie  supernatant  liquid  run 
ofl.  Tlie  sludge  of  carbon  may  be  puvi(i(>d  by 
re-washing  with  naplitha,  and  is  then  dried  ia  a 
closed  vessel,  and  tinally  heated  to  expel  volatile 
substances. — C.  A.  M. 

Benzoic    and   sulpho-benzoic    acids :     Manufacture 

of .     A.    Heinemann,    London.     Eug.    Pat. 

23,575,  Dec.  4,  1914. 

The  methyl  group  of  toluene  or  tolucnesulphonic 
acid  is  oxidised  to  the  carboxyl  group  by  treat- 
ment   with    ozone.     Example    1  :     200    grms.    of 
toluene  is  mixed  with  50  grms.  of  sulphiu-io  acid 
(sp.  gr.  1-835),  and  ozonised  oxygon,  sullicient  to 
provide  1  grm.  of  ozone  per  hour,  is  passed  into  the   j 
mixture  heated  to  just  below  the  boiling-point  of   i 
toluene    for    5    hrs.     Example    2  :     50    grms.    of    | 
toluene-o-    or    jj-sulphonic    acid    is    dissolved    in 
100  grms.  of  water,   the   mixture   heated    to   just   i 
below  100'  C,  and  treated  as  above. — F.  W.  A. 

o-Chlorotoluene-p-sidphonic    acid ;    Preparation    of  • 

.     Farbw.     vorm.     Jleistcr,     Lucius,     und    ' 

Briining.     Ger.  Pat.  280,712,  June  29,  1913. 

Aqueous  solutions  of  alkali  or  alkaline-earth  salts 
of  p-toluenesulphonic  acid  are  treated,  below 
80'  C,  with  chlorine  or  a  compound  yielding 
chlorine,  in  presence  of  such  a  quantity  of  a 
corresponding  inorganic  alkali  or  alkaline-salt 
that  the  o-chlorotoluene-p-sulphonic  acid  salt 
which  is  formed  separates  from  the  solution. 

—A.  S. 

Alkali  rondctuialion  or  alkali  fusion  in  the  anthracene 

series  ;   Method  of  carrying  out .     Badische 

Anilin  u.Soda  Fabr.  Ger.Pat.287,270,May  1,1913. 
The  suljstancc  to  be  treated  is  mixed,  in  the 
absence  of  air,  with  alkali  hydroxide  and  a  little 
alcohol,  and  then  exposed  to  the  air,  or  a  mix- 
ture of  the  substance  and  alkali  hydroxide  is 
exposed  to  alcohol  Tapours  in  the  air,  wliereby  a 

groduct  is  obtain<^d,  without  notable  evolution  of 
eat,  which  is  siiitable  for  carrying  out  reactions 
where  liitherto  the  alkaU  fusion  was  emploved. 

— G."  F.  M. 

Oi-tjanic    nilrogenoH'i    compounds ;    Preparation    of 

rtiftallic  derivatives  of .      Badische  Anilin  und 

.Soda  Fabrik.  Ger.  Pat.  287,001,  Jan.  30,  1914. 
Ohganic  compounds  containing  hydrogen  com- 
bined with  nitrogen  are  treated  with  metallic 
magnesium  or  aluminium  or  mixtures  of  the  two, 
preferably  by  heating,  if  necessary  in  presence  of 
indifferent  organic  solvents  of  high  boiling  point 
and  with  the  a<ldLtion  of  catalysts.  The  .action 
of  magnesium  on  acid  amides  anri  imides  is  not 
claimed.  Example  :  5  parts  of  clean  aluminium 
shavings  and  100  of  aniline  are  heated  at  150' — 
100'' f.  under  a  reflux  conden-ser  and  the  tem- 
perature    is    allowed     to    rise     to     the     Imiling 


point  until  the  product  solidifies  on  cooling  ; 
moisture  and  air  should  be  excluded.  Thu 
iiu'tjtllic  derivatives  are  useful  in  condensation 
reactions,  e.ij.,  aluminiiun  auilide  reai-ts  with 
halogen  and  sulphur  compoimds,  alcohols,  alde- 
hyde-;, ketones,  acids,  nitro-  and  nitroso-com- 
pounds. — J.  F.  B. 

Aromatic  corttpounds  :  Process  for  the  introduction 

of  amino   qroups    into .     J.    F.    do    T'urski, 

I'rague.  Ger.  Pat.  287,750,  July  11,  1914. 
Aromatic  compounds  are  treated  with  hydroxyl- 
amine  and  sulphuric  acid,  if  necessary  with  the 
addition  of  metidlic  compounds.  Substances 
which  dissolve  in  sulphuric  acid  but  are  not  readily 
sulpbon.ated  are  con\ort<^d  into  their  amino 
derivatives,  e.g.,  anthraquinone,  ben/.oi>henone, 
indanthrcne,  xanthone.  quinoline.  pyridine.  Sub- 
stjvnces  which  do  not  ilLssolve  in  concentrated 
sulphuric  acid  or  are  e;i.sily  sulplionated  are  first 
converteil  into  sulphonic  acids  and  the  dissolved 
sulphonic  acids  are  converted  into  amino  deriva- 
tives, e.g.,  benzene,  naphthalene,  anthracene. 

—J   F.  B. 

y-nydroxi/carboslyril ;  Production  of  derivatives  of 
— ■ — .  Farbw.  vorm.  Meistor,  Lucius,  und 
Briiimig,  Hodist.  Ger.Pat.  287,803,. Mar.  17.  1914. 

N-SuBSTiTUTED  alkyl  or  aryl  derivatives  of 
anthranilic  aciil  are  heated  ;  e.g..  on  warming  with 
acetic  anhydride  phenylanthranilic  acid  gives 
X-phenyl->-hydroxycarbostyril,  which  may  be 
used    in    the    preparation    of    azo    dyestuffs. 

— F.  W.  A. 

Decomposition  of  sitlphuric  acid  com.pounds  obtained 
iit  the  purification  of  hydrocarbons.  Ger.  Pat. 
287,755.     See  VII. 

Process  for  nitratim/  liquid  or  easili/  fusible  organic 
compounds  insoluble  in  water.  Ger.  I'at.  287,799. 
■See  XXII. 


IV.— COLOURING    MATTERS    AND    DYES. 

Indigo  in  India.     Board  of  Trade  J.,  Jan.  27,  1916. 

The  Indian  Ti-ade  Journal  (Calcutta)  of  Dec.  31st, 
1015,  puljlishes  a  final  forecast  of  the  acreage  under 
indigo  and  tlie  yield  of  the  crop  in  Britisli  India  in 
1915-16.  The  total  area  is  314,300  acres,  as 
compared  with  the  finally  revised  area  of  148,400 
a<res  of  last  year.  The  total  yield  of  dye  is  esti- 
mated at  39,900  cwt.  as  against  25,200  cwt.,  tho 
revised  estimate  for  1914-15,  and  the  average  out- 
tiu-n  per  acre  14  lb.  as  against  19  lb.  in  the  pre- 
ceding year.  The  increase  in  area  is  due  to  nigh 
prices  of  indigo  on  account  of  the  war.  The 
season  has  not,  on  the  whole,  been  favourable  for 
the  crop,  except  in  Madras,  where  the  crop  is 
generally  reported  to  have  done  well,  except  in 
the  t'ircars.  In  the  United  Provinces,  although 
the  season  was  not  unfavourable,  there  was  a 
srarcity  of  reliable  seed.  In  Madras  also  much 
indifferent  seed  was  sown  owing  to  the  exception- 
ally high  prices  of  seed  at  sowing  time.  (See  al.so  this 
J.,   1915,   1203.) 

Patents. 

Anthraquinone     dyestuffs  ;     Manufacture     of . 

O.  Inu-ay,  Ijondon.  l'>om  Farbw.  vorm.  Meistcr, 
Jjucius,  und  Briining.  Hochst,  Germany.  Kng. 
I'at.  4540,  Mar.  23,  1915. 

TKurALOGEN-o-AMiNOANTfniAQUiNONES  containing 
at  least  one  heteronuclear  halogen  in  a  /i-position 
are  treated  with  aromatic  amines.  The  dihalo- 
genated  products  in  tlie  form  of  their  sulphonic 
acids  constitute  valuable  blue  acid  dyestuffs,  more 
soluble  and  faster  to  washing -anti  to  artificial  light 
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than  those  whith  do  not  contain  a  heteroniiclear 
haloijon.  Kj-ample  :  40  part-!  of  dibronio-.-J-L-liloro- 
o-aininoanthraquinone  is  boiled  with  100  parts  of 
p-toluidine  for  2  lirs..  the  mixture  allowed  to  cool 
to  50'  C,  and  100  parts  of  metliyl  alcohol  added  ; 
after  allowing  to  stand  for  sonic  time,  the  product 
w  separated  by  filtration,  washed  witli  methyl 
alcohol,  and  dried.  It  contains  clilorine  and 
bromine  and  dissolves  in  concentrated  sulphuric 
acid  to  form  a  fcreenish-blue  solution,  wliich  on 
pourinj;  into  water  gives  a  greenish-blue  dyestuft" 
of  value  for  the  preparation  of  colour  lakes.  On 
stirring  10  parts  of  this  dyestuft-base  with  100 
parts  of  20  "o  fvmiing  sulphuric  acid  at  the  ordinary 
temperature  for  a  short  time  until  soluble  in  water, 
an  acid  dyestut^  is  formed  and  may  be  separated 
in  the  usual  maimer  ;  it  gives  greener  sliades  than 
the   corresponding   non-chlorinated    dyestuft". 

— F.  W.  A. 

Anthraquinonc  series;  Blue  vat  dyestuffs  of  the ■ 

fO)i/«!>ii)i3  chlorine  and  fast  to  chlorine.  Farbw. 
vorm.  ^leister,  Lucius,  u.  Briining.  Ger.  Pat. 
237,590,  Oct.  31,  1913. 

TmoNYi,  chloride  is  used  instead  of  sulphuryl 
chloride,  with  or  without  the  addition  of  dUuents, 
for  chlorinating  indantlirene.  The  reaction  is 
brought  about  by  heating  at  high  temperatures, 
and  the  products  give  sliades  on  cotton  which 
are  considerably  faster  to  chlorine  than  the 
chlorinated    indanthrenes   hitherto    oijtained. 

— G.  F.  M. 


CoUon  disazo-dyestuffs  ;  Preparation  of  diazotisable 
.  Farbw.  vorm.  .Meister,  Lucius,  u.  Briin- 
ing.    Ger.  Pat.  287,071,  Dec.  1,  1912. 

The  tetrazo-compound  of  benzidinc-3-mono- 
sulphonic  acid,  or  of  benzidine-3.3'-disulphonic 
acid,  is  combined  with  2  mols.  of  1-p-aminoaryl- 
3-methyl-5-pyrazolone  with  the  production  of 
dyes  giving  extremely  clear  and  brilliant  orange 
shades.  The  dyes  show  good  fastness  especially 
when  produced  on  the  fibre. — G.  F.  M. 

Tetrakisazo-dyesinffs  ;    Manufacture   of   blue . 

Akt.-Ges.    f.    Aiiilinfabr.,    Berlin.  Eng.    Pat. 

14,789,     Oct.     19,     1915.     Under  Int.     Conv., 
Oct.  29,  1914. 

2;NAPHTHYi..\3nxE-4.S-DisxjLPnoxic  acid  is  diazo- 
tised  and  combined  with  a  middle  component, 
the  intermediate  product  diazotlsed  and  combined 
with  a  second  middle  component,  again  diazotised 
and  combined  •with  a  molecular  proportion  of  a 
third  middle  component,  and  then  again  diazotLsed 
and  comliined  with  resorcinol.  Example :  The 
tertiary  trisazo-dyestuff  obtained  from  32-5  parts 
of  2-naphthylamine-4.8-disulphonic  acid  (mono- 
sodium  salt").  14-3  parts  of  1-naphthylamine, 
22-3  parts  of  l-naphthylamine-6-  or  7-s\dphonic 
acid,  and  12  1  parts  of  p-xvUdine  (see  Eng.  Pat. 
3654  of  1903  ;  this  J.,  1904,  56).  Is  dissolved  in 
hot  water,  and  after  cooling  to  5°  C,  diazotlsed 
in  presence  of  hydrochloric  acid  with  7  parts  of 
sodium  nitrite  ;  "after  3  hrs.  the  diazo-solution  is 
added  to  a  cold  solution  of  11  parts  of  resorcinol 
kept  alkahne  with  sodium  carbonate  ;  the 
tetrakisazo-dyestuff  obtained  bv  salting  out  dyes 
cotton  reddish-blue  shades. — F."W.  A. 

Colour    lakes;     Preparation    of from    1-aryl- 

9ulphamino-i-aminoanthraquinone-3-carhorylic 
acids.  Act.-Ges.  f.  Anilmfabr.   Ger.  Pat.  287,013. 
May  15,  1914. 

Tm  alkali  salts  of  l-arylsu!phamino-4-amino- 
anthraquinone-3-carboxvUc  acids  give  on  pre- 
cipitation \vith  metallic  salts  lakes  of  violet  to 
blue  shades  fast  to  light. — G.  F.  M. 


Dycsiuffs  containing  selenium  or  tellurium  ,-    Pre- 
paration of .     A."  von  Wassermann  and  E. 

VVassermann.    Ger.  Pat.  2SB,950,  Jan.  26,  1913. 
Addition  to  tier.  Pat.  261,556. 

Alkali  selenides  or  tellurides,  especially  those  of 
potassium  or  sodium,  are  treated,  in"  an  inei-t 
atmosphere,  with  plithaleiu  dyestufls  or  their 
derivatives,  especially  halogen  or  alkyl  derivatives, 
in  presence  of  a  small  quantity  of  water,  iiisufficient 
to  effect  solution.  The  products  are  more  stable 
and  less  poisonous  tliau  those  prepared  in  a  similar 
manner  from  alkali  seleno-  or  telluro-cyanides-, 
as  described  m  the  chief  patent  (sec  Fr.  Pat. 
413.554  ;  this  J.,  1912,  1025  ;  i  see  also  Ger.  Pat. 
287,020;   this  J.,  1916,  107).— A.  S. 

Triarylmeihane  dyestuffs ;  Preparation  of 
Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger. 
287,003,  June  7,  1914. 

Trlvrylmethane  dyes  containing  a  sulphonic 
group  in  the  para-position  to  the  carbinol  carbon 
atom,  react  easily  and  smoothly  with  amines  or 
their  salts,  ^■ith  the  elimination  of  sulphurous  acid 
and  formation  of  substituted  p-aminotriaryl- 
methane  dyes.  Since  the  p-sulphonated  dyes  are 
readily  obtained  by  sulphonation  and  oxidation 
of  the  corresponding  leuco-bases,  a  cheap  technical 
method  for  the  preparation  of  the  amino-dyes 
is  thus  available. — G.  P.  M. 


Pat. 


Trior ylmethane    series 
mordant  dyes  of  the 


Preparation    of    chrome- 

—  front  their  leueo-bases. 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat. 


287,004,  July  22,  1914. 

The  salts  of  the  triarylmethanehydroxycarboxylic 
acids  or  their  substitution  products  are  treated 
■with  oxidising  agents  such  as  chlorine,  lead  per- 
oxide, manganese  dioxide,  and  particularly  oxygen 
or  air  in  alkaUne  medium,  either  in  presence  or 
absence  of  an  oxygen  carrier,  when,  contrary  to 
statements  in  Ger.  Pat.  189,938,  good  yields  of 
the  corresponding  dyestuffs  are  obtained. — G.F.M. 

Dyestuffs  of  the  anthracene  series  ;    Preparation  of 

.     Farbenfabr.    vorm.    F.    Bayer   und    Co. 

Ger.  Pat.  287,615,  June  II,  1914. 

4-AiiiNO-3-srLPHO-2.1-AJCTHBACRrDOXES  are  either 
heated  alone  or  treated  with  acids,  alkalis,  or 
reducing  agents,  whereby  the  sulphonic  group  in 
the  ortho-position  to  the  acridone  carbonyl 
group  Is  readily  removed  with  the  formation  of 
dyestuffs.  The  products  are  mostly  vat  dyes, 
but  by  sulphonation,  or  by  the  use  of  more  highly 
sulphonated  starting  materials,  valuable  wool 
dyes  are  obtained. — G.  F.  M. 

Wool  dyestuffs  of  the  anthraquinonc  series  ;    Pre- 
paration   of    green .       Badische      Anilin    u. 

Soda  Fabr.    Ger.  Pat.  287,614,  June  11,  1914. 

The  4-amlno-l-arylidoanthraquinone-3-sulpho-2'- 
carboxylic  acids  or  their  derivatives  are  treated  with 
condensing  agents  in  such  a  way  that  the  3- 
sidphonic  group  remains  intact.  The  result- 
ing 4-amino-2.1-anthracridone-3-sulphonic  a<_nds, 
which,  if  necessary,  may  be  further  sulphonated, 
furnish  green  shades  on  w-ool,  and  may  also  be 
used  for  the  preparation  of  other  dyestuffs. 

— G.  F.  31. 

Safranine    dyestuffs;     Preparation    of   basic . 

Durand,  Huguenln  und  Co.    Ger.  Pat.  287,271, 
Apr.  16,  1914.     Addition  to  Ger.  Pat.  282,346. 

Instead  of  allowing  nitrosoalkyl-o-toluidines  to 
react  with  alkyl-))i-toluylenediamines  as  described 
in  the  chief  patent  (this  J.,  1915,  710),  methyl- 
or  ethyl-p-toluylenediamine  and  methyl-  or 
ethyl-)H-toluylenediamme  are  mixed  and  subjected 
to  oxidation  in  aqueous  solution,  with  alkali 
bichromate,  ferric  cldoride,  etc.     This  method  has 
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the  advaiitajre  that  only  1  inol.  of  tUaiuine  is 
ivquiretl  in  place  of  li'niols.  of  the  nitroso- 
compouml.  ami  that  the  ivactiou  does  not  require 
to  be  oarrietl  out  in  alioholie  solution  as  in  the  ca.-e 
of  the  earlier  patent. — G.  F.  JI. 

Ca.-rtfing  out  alkali  fusions  or  alkali  coiideitsalioiis 
in  ihe^anihracene  series.  Ocr.  Pat.  287,270. 
>V*^  HI. 


v.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 


Terlilfs ;     Analysis     of- 


Pontlo.      Comptes 
rend.,  1910,  162,  81— .S3. 

The  identification  of  textile  fibres,  e.g.,  the 
diflferentiation  of  hemp  from  flax  or  of  true  hemp 
from  sunn  hemp,  etc..  is  much  facilitated  by  a 
preliminary  purification  or  chemical  retting  of  the 
tihres.  Portions  of  the  samples  aro  boiled  for 
15  min.s.  in  a  2%  solution  of  caustic  soda,  the 
liquid  is  poured  off.  and  the  boiling  repeated  under 
the  same  conditions.  After  thorough  washing, 
the  boiled  fibre  is  heated  with  a  solution  of  sodimn 
hypochlorite  of  sp.gr.  1-002  and  the  liquid  boiled 
for  exactly  2  mins.  :  after  removing  the  hypo- 
chlorite, tlio  sample  is  treated  with  a  dilute  solution 
of  sodium  bisiuphite  and  thoroughly  washed. 
Such  a  treatment  cleans  the  fibres,  faL-ilitates  their 
separation  from  one  another,  and  enh.ances  the 
structural  details  for  microscopical  ex.amination 
with  the  iodine  stain.  A  sm.all  quantity  of  the 
purified  materi.il  is  pressed  with  blotting  paper 
and  treated  for  2  mins.  with  a  solution  containing 
3  grms.  of  potassiinn  iodide  per  100  o.c.  and 
saturated  with  iodine.  The  excess  of  liquid  is 
pressed  out  and  the  fibres  are  mounted  in  sulphui-ic 
Jicid.  This  solution  is  made  by  mixing  21  grms. 
of  pure  sulphuric  arid  (sp.gr.  l-7()7)  with  US  grms. 
of  water,  cooUng  and  a<lding  Ki  gi-ms.  of  glycerin 
(sp.gr.  l-ltf9).  The  microscopic  preparation  may 
be  photographed,  using  colour-sensitive  plates, 
and  the  dimensions  of  the  fibres  and  other  elements 
measured. — J.  F.  B. 

Sulphite-cellulose  manufuciure  ;  Sugar-formation  and 

production   of  dark-coloured   liquor    in .     E, 

Oman.  Vierte  allgom.  schwed.  Chemikerver- 
sammlung,  Stockholm,  Mav  28 — 29,  191.">.  Chem.- 
Zeit.,  1915,  39,  820. 

The  production  of  dark-coloured  Ive  in  the 
sulphite-cellulose  process  is  due  to  hydrogen  ions 
ana  proceeds  more  rapidly  the  higher  the  hydrogen 
ion  concentration,  t'nder  noi-mal  working  con- 
ditions the  production  of  a  dark  colour  depends 
upon  the  concentration  of  sulphur  dioxide  in  excess 
of  that  nece.ssary  to  form  bisulphite  and  is  inde- 
pendent of  the  quantity  of  lime  present.  The 
Mitscherlich  lo.st  is  of  lio  value  for  ascertaining 
the  risk  of  formation  of  dark-coloured  lye.  .Sodium 
bisulphite  solution  removes  7-5 — 8  %  of  sugars  from 
pine  wood.  This  is  probably  present  in  the  wood 
as  a  hexotriose,  whicli,  when  tlie  wood  is  digested 
with  bisulphite  at  140'' — 145"  C,  is  hydrolysed 
to  a  monose  (i-galactose)  and  a  biose  containing 
no  free  carbonyl  groups.  Under  the  same  con- 
ditions the  pine  wood  yields  57 — 58%  of  cellulose, 
of  which  a  portion  is  readily  hydrolysed  by 
"  sulphite-acid  "  (acid  bisulphite  solution).  In 
the  ordinary  digestion  process  nearly  one-half  of 
the  sugar  present  in  the  solution  is  derived  from 
this  easily  hydrolysed  cellulose  ;  pentoses  are 
probably  formed  in  the  hydrolysis. — A.  S. 

Sulphite  tnood  pulp  tcaste  lyes  ;  Neutralisation  and 

fermentation     of .     K.     Oman.     Papierfab., 

"1915,  13,  .534— .537.  ."i5.3 — 554.  Z.  angew.  Chem., 
1915.  28,  Ref.,  .501. 

TuK  author  considers  that  tor  the  fermentation 


of  the  sulphite  lye  a  specially  cultivated  yeast  is 
not  necessary,  also  that  aeration  is  of  significance 
only  in  so  far  as  it  is  capable  of  modifying  the 
acidity  of  the  liquor.  The  neutralisation  of  the 
sulpliite  lyo  is  nota  very  simple  matter.  Complete 
neutralisation  is  not  possible  with  calcium  carbonate 
alone  ;  a  small  degree  of  acidity  always  remains, 
equivalent  to  005 — 00(>  .Y,  varying  with  ililTcreiit 
lyes  but  constant  for  tlie  same  lye.  When  lime 
is  used  for  m-utialising.  it  exerts  only  40 — 50 "„ 
of  its  theoretical  neutralising  power,  apparently 
liecauso  some  of  the  lime  is  precipitated  in  com- 
bination with  organic  matter.  l<'ermentation  pro- 
ceeds most  favourablv  in  presence  of  an  acidilv 
equivalent  to  0  02— 0  03  .V.  The  best  method", 
therefore,  consists  in  adding  an  excess  of  calciiun 
carbonate  and  then  determining  the  residual 
acidity.  If  this  exceeds  0  03  A',  the  calculated 
quantity  of  milk  of  lime  is  added  to  reduce  the 
acidity  to  that  equivalent.  Eft'ective  fermentation 
depends  to  an  extraordinary  degree  on  the  correct 
aciditv.— J.  F.  B. 


Paper     pulp;      Stondarrl     tests     for - 


Paper 


Making.   1910,   35,  10—11. 

A  Joint  Committee  of  the  American  Paper  and 
Pul])  Association  and  the  Association  of  Wood 
Pulp  Importers  has  agreed  on  the  following  rules 
for  standard  tests  of  paper  pulp  : — 

Not  less  than  5"o,  nor  more  than  10%,  of  the 
entire  shipment,  but  not  less  than  ten  bales,  shall 
be  sampled.  Samples  to  be  drawn  only  from 
sound  ami  intact  bales,  from  different  sections  of 
the  entire  shipment,  and  analysts  shall  be  careful 
to  observe  that  no  unusual  conditions  prevail  in 
the  selection  of  the  bales.  The  accurate  weight  of 
all  bales  sampled  to  be  ascertained,  and  no  other 
bales  than  those  weighed  to  be  sampled. 

The  sample  shall  be  taken  by  boring  into  a  bale 
to  a  depth  of  3  in.  (702  cm.)  with  a  special  auger 
wliith  cuts  a  disc  about  4  in.  (10-10  cm.)  in  dia- 
meter. The  disc  shall  be  removed  and  ten  of 
them  taken  as  a  sample,  these  to  be  selected  as 
follows  : — 1  disc  2nd  sheet  from  the  ^vl•appe^. 
2  discs  1  in.  (2-54  cm.)  deep,  3  discs  2  in.  (5-08 cm.) 
deep,  4  discs  3  in.  (7  02  cm.)  deep.  The  holes  to 
be  bored  shall  be  so  located  that  in  five  successive 
bales  they  wiU  represent  a  portion  extending 
diagonally  across  the  bale.  Each  bale  to  be  boretl 
but  once.  The  first  hole  to  be  bored  at  the  corner, 
the  edges  of  the  cut  being  at  a  distance  of  1  inch 
from  the  edges  of  the  bale.  The  second  cut  shall 
then  be  made  half  way  between  the  location  of  the 
first  cut  and  the  centre  of  the  bale,  the  third  bale 
shall  be  cut  at  the  centre,  the  foui'th  bale  half  way 
between  the  centre  and  corner,  and  the  fifth  bale 
in  the  opposite  corner  in  a  position  corresponding 
to  the  first.  All  samples  must  be  either  weighed 
iiimiediately  after  being  drawn  from  the  bales  hy 
accurate  scales,  or.  where  this  is  impracticable, 
must  be  put  into  air-tight  vessels,  made  of  metal 
or  glass  with  ground  gliuss  or  metal  stoppers,  and 
ilue  care  must  lje  VLsed  in  the  transportation  of  such 
samples  until  they  can  he  properly  weighetl  at  the 
laboratory.  The  entire  hulk  of  samples  selected 
from  the  bales  must  be  dried  out  for  the  test.  The 
temperature  in  the  drving  oven  shall  not  exceed 
212°  F. 

Manufacture  of  alcohol  from  sulphite  lyes  in  Sweden. 

See  XVI II. 

Preservation   of  solutions  of  sodium  aluminate  hy 

refrigeration.     Le  Roy.     See  VII. 

Patents. 
Wool  and  other  textile  fibres  and  textile  or  other 

materials  ;    Machines  for  washing  .     F.  B. 

Petrie,   Rochdale.     Eng.   Pats,    (a)   23,837  and 

(B)  23,838,   Dec.    10,    1914. 
(A)  In  washing  machines  in  which  the  material  is 
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carried  by  rakes  or  other  devices  through  the  upper 
part  of  an  elongated  Uquor-bowl,  a  trough  is  formed 
in  the  bottom  of  the  liowl  in  which  are  mounted  one 
OP  more  screw  convexors,  wliich  may  be  formed 
with  a  rigid  and  a  Mi  liandeil  thread  adapted  to 
convey  tlie  foreign  matters  to  outlets  situated 
either  at  eacli  end  or  at  the  midtUe  of  the  trougli 
and  controlled  by  valves  opened  periodically 
by  automatic  means,  (b)  The  liq\ior  which  is 
discharged  by  th(^  periodical  opening  of  the  valves 
is  automatically  replaced  by  liquor  from  the 
next  following  bowl  in  succession  or,  if  there  be  no 
subsequent  l>owl,  from  a  reserve  of  fresh  liquor. 
For  this  purpose  each  bowl  is  provided  with  a 
reserve  tank  and  with  an  overflow  pipe  leading 
to  the  tank,  and  a  pump  forces  liquor  from  the 
tank  to  the  bowl.  A  ball-tap  in  the  reserve  tank 
controls  a  pipe  leading  from  the  next  following 
bowl,  through  wliich  liquor  passes  when  the  ball 
falls  in  consequence  of  the  discharge  of  liquor  from 
the  former  bowl. — J.  F.  B. 

Fibre  and  fabric  I  real  hui  machine  ;  Vacuo-ceiitrifiitja} 

.     H.  P.  .lelTerson.  Boston,  Mass.   U.S.  Pat . 

l,H)4,019,Dec.U,  1915.  Dateof  appl.,Aug.T.191'l. 

The  machine  comprises  a  fixed  horizontal  shell 
having  its  lower  portion  extended  to  form  a  trough, 
with  means  for  sealing  the  shell,  a  fixed  perforated 
hollow  shaft  in  the  shell  with  a  perforated  cylinder 
mounted  so  that  it  can  be  rotated  on  the  shaft, 
and  also  oscillated,  and  a  number  of  perforated 
partitioas  in  the  cylinder,  having  curv^ed  portions 
conformed  to  the  hollow  shaft. — J.  F.  B. 

Vegetable  fibres  of  all  kinds  ;    Preparation  of . 

C.  Melhardt,  Starnberg.     Ger.  Pat.  286.270.  Oct. 
1,  1914. 

To  prepare  vegetable  fibres  for  spinning  and 
weaving,  the  incrusting  substances  soluble  in 
water  are  first  removed,  under  such  conditions 
that  no  fermentation  takes  place,  and  then  sub- 
stances soluble  in  alkali  carbonate  or  equivalent 
solution  are  removed.  For  example  the  fibres 
are  boiled  with  water  and  then  for  12 — IS  hours 
in  a  1%  solution  of  sodium  or  potassium 
carbonate.  Any  remaining  incrusting  substances 
may  be  removed  bv  means  of  soap  solution  or  the 
Uke.— A.  S. 

Packing  cord  and  fhe  like  from  hard  fibres,  stich  as 

Manila  fibre;  Manufacture  of .     J.   Funke, 

Goslar.     Ger.  Pat.  286,651,  Dec.  17,  1914. 

The  cord  prepared  from  the  raw  fibre  is  boded  in 
a  solution  of  alkali,  bleaching  powder,  or  the  like, 
and  then  rinsed  in  water.  The  fibres,  especially 
the  outer  fibres,  are  rendered  pUable  by  this  treat- 
ment, and  can  then  be  sized  and  finished  in  the 
same  way  as  hemp  fibres. — A.  S. 

Sacking  impervious  io  dust;   Preparation    of - 


T.  Nitsch.  Herzberg.     Ger.  Pat.  286.739,  Apr.  25, 
1914. 

Sacking  in  which  paper  yarn  has  been  used  as  weft, 
is  impregnated  with  a  mixture  of  glue,  dextrin, 
fatty  material,   and   water. — F.  W.  A. 

Impregnating     balloon     envelopes     arid     aeroplane 

fabncs :      Process     for .     A.     Stefanowski, 

Berlin.     Ger.  Pat.  286,740,  May.  2,  1914. 

A  FIIXIXG  material  of  Iceland  moss  to  which 
magnesia  and  common  salt  have  been  added  is 
used  ;  it  remains  elastic  when  cold,  imparts  to 
the  fabric  a  certam  resistance  to  fire,  and  pre- 
vents the  penetration  into  the  fabric  of  the 
varnish   with   which   it    is    subsequentlv   treated. 

— F.  W.  A. 


Cellulose;      Manufacture    of by    digestion     of 

wood,  with  circulation  of  the  liquor.  E.  Morterud, 
Torderod,  Norway.  Ger.  Pat.  286,074,  Dec. 
28,   1913. 

Till-;  liquor  is  made  to  circulate  through  a  series 
of  digesters  in  succession,  aiul  liquor  at  another 
temperature  and  containing  other  chemicals  Ls 
added  to  the  original  liquor  whilst  it  is  flowing 
from  one  digester  to  another.  For  example, 
in  the  sulphate  process,  lime  or  other  base  may  be 
added  to  combine  with  organic  aciiU  and  thus 
prevent  the  formation  of  dark-coloured  substances. 
The  liquor  finally  discharged  has  a  much  higher 
concentration  than  that  obtained  by  the  usual 
method. — ^A.  S. 

Cellulose  digestion  process  in  ichich  the  liquor  is 
heated  outside  the  digester,  and  digester  for  same. 
F.  Voltz  Sohn,  Kupferschmiede  und  Apparate- 
bauanstalt,  Fi-ankfort.  Ger.  Pat.  287,387,  Nov. 
11,   1914. 

The  digester  liquor,  after  being  heated  in  a  pre- 
heater  outside  the  digester,  is  raised  to  the  required 
tempercitm'e  (136°  C.  or  liigher)  by  the  direct 
introduction  of  steam  through  a  steam  injector 
pump  inserted  in  the  conduit  leading  from  the 
preheater  to  the  top  of  the  digester. — J.  P.  B. 

Celhdose  digestion  liquors  ;  Process  for  facilitating 
the  remox'al  of  incrustations  on  the  heating  surfaces 
in  the  heating  of — — •.  AktieseLskapet  Cellulose- 
patenter,  Torderod,  Norwav.  Ger.  Pat.  287,730, 
May  29,   1914. 

The  heating  surfaces  are  coated  with  a  deposit  of 
soluble  or  carbonisable  matter  before  being  used 
for  heating  the  liquor  which  forms  the  hard  in- 
crustations. A  suitable  deposit  is  obtained  by 
heating  spent  digestion  liquors  containing  ligneous 
matter  iu  solution  :  this  deposit  consists  mainly 
of  organic  matter  in  combination  with  calcium. 
\Vhen  a  sufficient  thickness  of  organic  matter  is 
deposited,  the  regular  heating  of  fresh  liquors 
may  be  proceeded  with.  The  incrustation  of 
mineral  matter,  which  forms  in  course  of  use, 
takes  place  on  the  top  of  the  first  deposit  of  organic 
matter  ;  the  latter  is  gradually  carbonised  by 
the  high  temperature  employed,  so  that  the  whole 
is    easily    removed. — J.  F.  B. 

Cellulose  ;  Digester  plant  for  the  preparation  of 

by  the  indirect  boiling  process.  E.  Morterud. 
Torderod,  Norwav.  Ger.  Pat.  287,775,  Mar.  23, 
1915.  Addition  "to  Ger.  Pat.  273,860,  (this  J., 
1914,   746). 

The  central  heating  arrangement  is  connected  not 
only  with  the  digesters  but  also  with  the  liquor 
storage  tanks  which  supply  them,  so  that  it  may 
be  used  alternately  for  heating  one  of  the  digesters 
and   for   the   preliminarv   heating   of   the   liquor. 

—J.  F.  B. 

Cellulose  articles  [threads,  etc.] ;  Preparation  of ■ 

irom  cuprammonium  solutions  of  cellulose.  Glanz- 
faden-A.-G..  Berlin.  Ger.  Pat.  286,297.  Aug.  17, 
1913. 

Precipitation  of  the  cellulose  is  effected  by  means 
of  a  bath  containing  alkali  hydroxide  and  cupric 
carbonate.  The  cupric  carbonate  may  be  pro- 
duced in  the  bath  itself  by  the  interaction  of 
cupric  hydroxide  and  alkali  carbonate,  and  when 
the  pi'ocess  is  in  operation,  it  is  sufficient  to  add 
alkali  carbonate  at  intervals  ;  this  reacts  with  the 
cupric  hydroxide,  intioduced  into  the  bath  by  the 
copper-cellulose  complex,  to  form  cupric  car- 
bonate. By  the  interaction  of  the  cupric  hydroxide 
present  in  the  precipitated  cellulose  and  the  cupric 
carbonate  of  the  bath,  a  basic  cupric  carbonate, 
insoluble  in  the  alkaline  bath,  is  formed.  This  is 
readily    removed     by    treating    the    precipitated 
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cellulose  with  an  acid  bath.  The  product  is  softer, 
wlutor,  and  more  elastic  than  that  pivduced  by 
other  methods. — A.  S. 

Viscose  ;  Preporalion   of  hiflrous  threads,   ribbons, 

films,  or  sheets   from .     Verein.    lilanzstolT- 

Fabriken  A.-C..,'  Klberfeld.     Ger.  Pat.  287,055, 
Feb.  15,  1912. 

The  coatnilatins  bath  contains  sulphuric  acid  in 
which  a  salt,  preferably  a  sulphate,  is  dissolved, 
the  acid  being  in  excess  of  the  tiuantity  which 
wo»ild  permit^  of  the  fonnation  of  a  coagulated 
product  s<iluble  in  water  and  the  SJilt  being  in 
excess  of  the  quantity  required  to  form  a  bi- 
sulpbate  with  the  acid.  Example  :  Viscose  of 
medium  "  ripeness  "  is  coagulated  in  a  bath  at 
45°— 50°  C,  containing  about  100  grms.  of 
sulphuric  acid  monoh>drate  per  litre  and  more 
than  240  grms.  {e.g..  about  320  grms.)  of  sodium 
sulpliate.  The  coagulated  thread  is  subsequently 
treated  with  a  bath  containing  3 — 4%  of  sulphuric 
acid  more  or  less  saturated  with  normal  sodium 
sulphate.— J.  F.  B. 


VI,  -BLEACHING  ;  DYEING  ;  PRINTING  ; 

FINISHING, 

Patext?. 

Bleaching    of    cotton    and    other    vegelohle    fibres; 

Process     for     the    fractional  — .     J.     Korselt, 

Zittau.     Oer.  Pat.  287,240,  Nov.  21,  1913. 

BLEAcniNO  is  carried  out  with  hypochlorite  solution 
of  gradually  increasing  concentration.  The  pro- 
cess leads  to  great  improvement  in  the  fibre, 
retention  of  the  spinning  properties,  and  a  very 
small  loss  in  weight,  and  an  excellent  white  is 
obtained.  It  prevents  irregularities  causing  the 
formation  of  oxycellulose.  noticeable  when  hypo- 
chlorite solutions  of  gradually  decreasing  con- 
centration are  used. — F.  W.  A. 

Dyeing  and  analogous  processes  ;  Machinery  for  use 

in .     A.     Seelev,     Rochdale.      Eng.     Pats. 

4957,  Mar.  31,  and  6024,  Apr.  22,  1915. 

Ik  a  ma<-hine  for  dyeing  or  sizing'small  warps,  etc., 
shown  in  plan  inthe  figure,  A  is  the  dye-tank,  E  is  a 


barrel  formed  of  staves,  H,ii,  arc  swivel  bearings  in 
which  the  roller,  I,  is  mounted  so  that  it  can  be 
revolved  but  cannot  be  moved  lengthwise.  The 
ivller  is  oblicpie  to  the  barrel,  E,  so  that  a  waii> 
led  fi-oni  ii  lixed  position  near  one  end  of  the  tank 
anil  passed  ruiuid  the  barrel  and  roller  to  another 
tixed  position  near  the  other  end  of  the  tank,  will 
pass  nnind  the  barrel  when  it  is  revolved,  witliout 
t)nc  part  of  the  warp  rubbing  against  another. 
To  ensin-e  equal  dyeing  fivm  end  to  end  of  a  warp, 
it  is  passed  round  the  barrel  the  same  number  of 
times  in  each  direction. — F.  W.  A. 

TTcighling   of   silk  ;    Process   for    the .     Gebr. 

Schmid,  Basle.    Ger.  Pat.  287,751,  Nov.  1.  1014. 

Till-;  fibre  is  repeatedly  treated  alternately  in 
stannic  chloride  and  alkali  phosphate  baths  and 
finally  in  an  alkali  silicate  bath,  one  or  more  of  the 
baths  being  in  the  form  of  froth  produced  by  the 
alkali  introduced  by  addition  of  the  extract  of 
the  cocoons,  etc.  The  new  process  efl'ects  a 
saving  of  plant,  as  it  only  takes  4  to  5  mins.  in 
])lace  of  3  lu-s.  formerly  necessarj' ;  an  increase  ef 
10  to  15%  in  the  amovmt  of  weighting  introduced 
is  also  noted. — F.  W.  A. 

Ice  colours  ;  Production  of .    Parhenfabr.  vorn). 

F.  Bayer  und  Co.  Ger.  Pat.  2S7,752,.Tuly28,  1914. 

TiiK  fibre  is  padded  \vith  solutions  of  the  mono- 
sulphonic  acids  or  earboxylic  acids  of  bis-ji- 
liydroxynaphthoyl  derivatives  of  aromatic  di- 
amines, and  then  treated  with  diazo-solutions. 
The  new  dian\irn's  used  are  prepared  by  th.^  action 
of  2  mols.  of  earbonietlioxy-/i-hydroxynaphthoyl 
chloride  (Fischer,  Annalen.  391,  355)  on  1  mol.  of 
an  aromatic  diamine  sulphonie  or  earboxylic  arid, 
and  saponifying  the  product  by  boiling  with 
sodium  carbonate.  The  new  substances'  in  the 
form  of  the  sodium  salts  are  readily  soluble  in 
boiling  water,  and  possess  the  important  jiroperty 
that,  after  coupling,  any  unconiliincd  substance 
may  be  removed  readily  from  the  fibre  by  soaping. 
The  dyeings  arc  fast  to  washing  and  to  boiling. 

— F.  W.  A. 

Aniliire    Black;    Production    of    ungreenable . 

Chem.  Fabr.  Griesheim-Elektron.  Oer.  Pat. 
287,794,  Aug.  2H,  1914.  Addition  to  Ger.  Pat. 
285,9.55  (this  J.,  1915,  1140). 

Potassium  ferrocyanide  is  added  to  the  chlorates 
of  aniline  and  its  homologues  claimed  in  the  main 
patent.~-l\  W.  A. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Sodium  aluminatc  ;  Preservation  of  solutions  of 

by  refrigeration.  G.  A.  Le  Koy.  Com ptes  rend., 
I'OIO,  182,  74—75. 
.Solutions  of  sodium  aluminate,  particularly 
concentrated  solutions,  are  extremely  unstable  at 
the  ordinary  ti'uiperature.  In  the  process  of 
proofing  textiles  with  sodium  aluminate,  it  is 
desirable  to  keep  a  stock  solution  ready  for  use, 
and  it  is  found  that  the  .tendency  to  spontaneous 
di'c-omposition  is  entirely  avoided  by  storing  the 
liquid  in  a  refrigerator  at  a  temperature  a  few 
degrees  below  0°  C  The  strong  commercial 
solution  of  sodium  aluminate,  containing  21-9 
gi'ms.  AljO,,  per  100  c.c.  and  having  an  alkalinity 
of  .300  to  pheiioli)htlialein  and  54-2  to  methyl 
f)range,  expressed  as  grms.  of  H.SO,  per  100  c.c, 
does  not  freeze  evenat — 20°  ('.  It  may  be  .stored 
in  closed  bottles  in  a  refrigerator  maintained  at 
— \"  to  — 2°  C.  for  a  month  or  more  without  the 
.slightest  change,  whereas  at  20°  ('.,  the  sohdion 
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liecomes  cloudy  after  storage  for  a  few  days.  In 
the  course  of  "a  uionth  at  20°  (.'.  the  dissolved 
alumina  liad  fallen  from  21-9  grms.  to  7-1  grins, 
per  100  c.c. — J.  F.  15. 


Polassiton  hiltirtrair  ;  Diiernii nation  of - 


■  by  the 


reduction  «l  jiotdssiitm  iodiite  rind  iodide.     Kaiitor. 
Monit.  Scient..  191.5,  59,  273. 

The  nietliod,  wlikhniay  be  used  for  the  estimation 
of  potassium  liitartrate,  either  pure  or  in  the 
form  of  lonimercial  tartrates,  is  based  on  the 
following  reaction,  where  RH  represents  an  acid 
substance  : — 

CRH+5KI+KI03=6RK+3I,+3n,0. 
The  iodine  liberated  is  titrated  with  a  standard 
solution  of  sodium  thiosulphate  from  which  the 
content  of  acid  is  calculated.  If  the  iodine  is 
titrated  in  tlie  vessel  in  which  the  three  substances 
react,  a  sharp  end  point  is  not  obtained.  The 
dilUculty  is  overcome  by  distilling  over  the  iodine 
into  a  small  flask  contaimng  a  10  °o  solution  of 
l>otassium  iodide. — W.  C.  H. 

i>odium    uranate  ;     Expcrintoit^   on    the   separation 

of  vanadium    from   crude .      H.    H.    Barker 

and  H.  Sclilundt.  Met.  and  Chem.  Eng.,  1916, 
14,  18—23. 

The  crude  sodiiuu  uranate,  obtained  as  a  by- 
product in  the  extraction  of  radium  from 
carnotite  ores,  generally  contains  5 — 10 °o  VjOj, 
of  which  only  about  one-half  is  removed  by 
solution  in  acid  and  re-precipitation  with  sodium 
hydroxide.  The  present  investigation  was  made, 
oil  a  laboratory  scale,  with  the  object  of  discover- 
ing a  dh-ect  method  for  removing  the  vanadium 
and  means  for  converting  the  purified  uranate 
(which  should  contain  less  than  0-5%  V2O5  to  be 
marketable)  into  uranium  oxide.  (1)  By  the 
action  of  gaseous  liydrocldoric  acid,  the  vanadium 
was  completely  volatilised  and  a  residue  obtained 
consisting  of  sodiiun  lu-anate,  sodimn  chloride, 
and  uranyl  cldoride,  from  which  59  to  04  %  of 
the  total  \u'aniimi  was  recovered,  as  pure  oxide,  by 
either  boiling  with  excess  of  ammonium  chloride, 
or  dissolving  in  dilute  acid  and  precipitating  the 
solution  with  ammonia,  and  igniting  the  ammonium 
uranate  produced.  It  is  probable  that,  by  proper 
regiUation  of  temperatui'e,  gaseous  hydi-ochloric 
acid  might  etlect  the  quantitative  removal  of 
vauadimn  from  carnotite  ores  direct.  (2)  By 
heating  a  mixtiu'e  of  the  crude  m-anate  with  twice 
its  weight  of  ammoniuni  cliloride  and  sufficient 
water  to  make  a  thick  paste,  the  vanadium 
content  of  the  original  material  was  reduced  from 
8-5  to  less  than  0-,)°o  and  the  m-anivun  partly 
converted  into  oxide  ;  the  highest  recovery  of 
iiranimn  oxide  was  obtained  at  a  temperature 
not  exceeding  that  necessai-y  to  volatULse  the 
ammoniiun  chloride  and  vanadiiun  compounds. 
(3)  By  dissolving  the  crude  uranate  in  the  least 
possible  quantity  of  dilute  hydrochloric  or  nitric 
acid,  or,  in  some  cases,  sidphuric  acid,  and  boiling 
the  solution,  the  vanadium  was  completely  co- 
precipitated  with  about  13%  of  the  uranimn  ; 
pure  uranium  oxide  was  obtained  by  adding 
ammonia  to  the  fdtrato  and  igniting  the 
ammonium  uranate  produced.  From  58  to  79% 
of  the  total  uranium  w;is  recovered,  as  pure  oxide, 
by  this  method  when  dilute  hydrochloric  or  nitric 
acid  was  employed. — W.  E.  F.  P. 

Radium;    The  life  of .     E.  Gleditsch.     Amer. 

J.  Sci.,   1916,   41,  112—121. 

ExPEamiENTS  were  made  with  solutions  of  ionium 
preparations  separated  from  the  uranium  minerals, 
uraninite,  cleveite,  and  broggerite.  The  two  most 
carefully  prepared  solutions,  both  obtained  from 
broggerit*.  gave  the  values,  4-22  x  10_*  year)_i  and 
4-14  X  10  *  (year)  1,  for  the  disintegration  constant 
of  radium  ;    the  corresponding  half-value  periods 


of  radium  are  1642  and  1074  years  respectively, 
resxilts  agreeing  very  closely  with  the  value 
found  by  Rutherford. — B.  N. 


—  by  ozone  in 
V.    Bresciani. 


Hydrogen  sulphide;    Oxidation  of - 
presence    of    st^ani    at    120°  C. 
Annali  Chim.  Appl.,  1915,  4,  313—310. 

Ste.\m  superheated  to  120°  C.  was  passed  at  the 
rate  of  2085  litres  per  hour  tlu-ough  an  asbestos- 
covered  tin  coil,  2m.  long,  and  then  condensed  in 
a  second  tin  coil.  After  half  an  hour  ozonised 
oxvgen  (prepared  by  decomposing  ammonium 
persulphate  with  nitric  acid  ;  see  ilalaquin,  this 
J.,  1911,  487)  and  hvdrogon  sulphide  were  added 
to  the  steam  as  it  entered  the  first  coil,  in  proportions 
such  that  the  mixtm-e  contained  0-24  %  of  ozonised 
oxvgen  and  0  02  "o  of  hydrogen  sulphide  by  voliune. 
The  addition  was  continued  for  i  hour  and  then 
steam  alone  was  passed  for  another  i  hour. 
Examination  of  the  condensed  liquid  showed 
that  under  these  conditions  less  than  one-twentieth 
of  the  hvdrogen  sulphide  was  oxidised  to  sulphuric 
acid.— A.  S. 

Hydrogen   peroxide;     New   reaction   of .       K. 

Spiro.  Z.  anal.  Chem.,  1915,  54,  345—347. 
If  a  dilute  phenol  solution  is  treated  with  a  few 
drops  of  A"  ,10  hvdrogen  peroxide  solution  and  a 
freshly -prepared  N  /lOO  ferrous  sulphate  solution  is 
added,  an  intense  green  coloration  is  obtained. 
The  colour  changes  to  reddish  violet  on  addition 
of  dilute  alkali  solution  but  the  green  coloiu- 
reappears  when  the  mixtme  is  acidified.  The 
reaction  is  very  sensitive  ;  the  green  coloration 
may  be  obtained  with  1  c.c.  of  A' /lOOO  hydrogen 
peroxide  solution,  that  is,  with  0017  mgrm. 
of  the  peroxide  ;  it  depends  on  the  simxdtaneous 
oxidation  of  the  ferrous  salt  and  the  phenol,  the 
resulting  catechol  giving  a  green  coloration  with 
the  ferric  salt.  Certain  other  monohydroxy 
derivatives  of  benzene  may  be  used  in  place  of 
phenol,  but  not  salicylic  acid  owing  to  the  colora- 
tion which  it  gi\es  with  ferric  salts  ;  other  sub- 
stances, which  yield  complex  salts  with  ferrous 
sulphate,  should  not  be  present. — W.  P.  S. 

Antiseptics  from  sea  uater.     See  XIXb. 

Patents. 

Glover,  Gay  Lussac.  or  like  ioiccrs.  J.  Harris, 
Sheffield,  and  D.  11.  Thomas,  Morriston.  Eng. 
Pat.  7055,  May  11,  1915. 

The  towers  are  packed  with  spaced  rows  of  stepped 
bricks,  some  of  which  rest  on  inward  projections 
of  the  lining  or  wall  bricks  ;  these  projections  form 
grooves  for  receiving  the  ends  or  sides  of  the 
packing  bricks,  so  that  lining  and  packing  mutually 
support  one  another.  The  packing  bricks  are 
stepped  at  the  sides  only  or  also  at  the  ends, 
and  in  the  latter  case  have  tongues  at  their  upper 
ends  to  engage  the  projections  of  the  lining  bricks, 
these  bricks  being  recessed  below  the  projections  to 
take  the  end  steps  of  the  packing  bricks.  Alternate 
rows  of  the  packing  bricks  may  be  inverted,  and  the 
bricks  are  then  made  hollow  and  provided  with 
distance  pieces.  For  a  circiUar  tower,  the  limng 
bricks  are  arc-shaped. — F.  Sodn. 

Sulphuric     acid;      Method     of    making-—-.     E. 

Tavlor,  New  York,  and  F.   P.   Bergh,  lonkers, 

X.Y.     U.S.Pat.  1,157,455,  Oct.  19,  1915.      Date 

of  appL,  Dec.  31,  1913. 

A.   FINELY-DIVIDED    catalytic  agent,  such  as  iron 

oxide,  is  projected  as  a  cloud  into  a  mixture  of 

sulphur  dioxide  and  air,  and  the  temperature  of  the 

reaction  is   controlled   by   injecting  a  stream  of 

cold  air,  or  other  cooling  medium,  into  the  gases. 
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The  iron  oxide  is  collet'teil.  either  by  settling  or 
by  an  electric  dust  coUeotor,  and  is  used  again  in 
the  process. — B.  N. 

Sulphuric  acid  covipounds  obtained  in  the  purifica- 
tion   of    hydrocarbons  ;     Decomposition    of - 


by  heat.     ¥.  A.  Bidder.  Berlin-ljchterfdde  West, 
tier.  Tat.  2S7.755.  Mar.  10,   1914. 

Tile  lower  part  of  a  rotating  drum  dips  into  the 
waste  acid,  which  collects  on  its  surface  and  is 
decomposed,  at  a  temperature  of  2";!"  t\  or  above, 
l"V  flami-s.  free-  from  oxygen,  which  impinge  upon  it. 
The  apparatus  is  in  an  enclosure  with  one  outlet 
for  the  escape  of  gases  wliich  receive  subsequent 
treatment.  The  coke  residue  left  on  the  drum 
is  removed  bv  a  scraper  and  also  recovered. 

— K.  H.  T. 


yiifjitcsia  :      Process    of    obtainimj 


A. 


Bradburn.  Syracuse,  X.Y.     I'.S.  I'at.  I,lu0,6t)2, 
Oct.  12.  11(15.     Date  of  appl.,  Nov.  28,  1914. 

Dolomite  is  calcined  at  a  temperature  not  higher 
than  is  necessary  to  form  the  oxides,  and  the 
product  is  stirred  with  water  to  form  hydroxides 
of  the  metals.  The  milky  hquid  is  mixed  with 
a  solution  of  sodium  and  ammonium  chlorides,  and 
distilled  to  expel  ammonia  and  form  a  solution 
containing  calcium  and  magnesium  dilorides. 
The  solution  is  mixed  with  calcined  dolomite  to 
convert  the  magnesium  chloride  into  hydroxide, 
the  magnesium  oxide  in  the  calcined  ilolomite 
being  also  precipitated.  By  passing  tlie  mixture 
through  a  series  of  settling  tanks,  the  hea\'ier 
magnesium  oxide  and  the  ligliter  magnesium 
hydroxide  are  deposited  and  recovered  separately 
from  the  liquid,  and  the  hydroxide  is  calcined 
to  form  magnesia. — B.  N. 

Sulphate  of  ammonia  ;    Process  of  producing - 


A.  F.  Hilleke,  Enslev,  Ala.,  Assignor  to  Semet- 
Solvay  Co.,  Solvav,"X.y.  U.S.  Pat.  1,163,752, 
Dec.    14,    1915.     Date  of  appl.,   Feb.   2,   1915. 

Water    of    condensation   from    the   gas    is    con- 
tinuously cooled  and  circulated  in  contact  with  the 
gas   to   remove   tar  and    fixed    ammonium  com- 
pounds.    The  gas  is  then  washed  with  the  surplus    j 
water    of    condensation,    wliich  is  independently   , 
heated,  so  as  to  vaporise  and  restore  to  the  gas   1 
the  conden-sed  water  and  free  ammonia  ;    finally,    ! 
it    is    passed    through    an    acid     bath,     to    form 
ammonium   sulphate,   and    the    water   condensed 
in  the  bath  is  vaporised  and  returned  to  the  gas. 

— F.   SODX. 

Ammonia  saturator.      A.  F.  Hilleke,  Ensley,  Ala.,   I 
Assignor   to    .Semet-Solvav    Co.,    Solvav,    N.Y. 
U.S.   I'at.    l,iu:i,753,   Dec!    14,    1915.     bate  of 
appl.,  Apr.   10,   1915. 

The  saturator  is  provided  witli  a  cylindrical  baffle, 
to  the  upper  part  of  which  is  attached  a  circular 
acid-supply  trough,  to  deliver  acid  upon  its  .surface. 

— F.   SoDN. 

I 

Potassium  chloride  ;    Continuous  crystallisation  of  ' 

.  J.  Schnitzler,  Bochum.     Ger.  Pat.  286,919,    ' 

Dec.  15,  1914. 

The   hot   solution   flows   successively   tlirough   a  ; 

series  of  cooling  vasseLs,  each  provided  with  a  set  [ 

of  narrow  cooling  boxes.     In  addition  to  the  cooling  j 

vessels   the   installation   comprises    corresponding  I 
series  of  auxiliarj-  vessels  and  mixing  vessels  with 
the     necessary     connections     and     pumps.     The 

cooling  water  flows  first  through  an  auxiliary  vessel  i 

to  a  mixing  vessel  and  thence  to  the  corresponding  j 
cooUng  vessel,  then  tlirough  the  next  set  of  auxiliary, 

mixing,  and  cooling  vessels  respectively,  and  so  ' 

on  through   the  series   of   cooUng  vessels   in  the  j 
opposite    direction    to    the    potassium    chloride 

solution^     Each  mixing  vessel  is  connected  with  i 


both  the  corresponding  auxiliary  vessel  and  the 
adjacent  auxiliary  vessel  cont-tiuiing  water  at  a 
higher  temperature,  so  that  the  t.empcraturo  of 
the  watiT  in  the  mixing  vessel  may  be  increased 
to  the  cxfi'ut  ncco.-sury  to  compensate  for  loss  of 
heat  by  radiation,  etc.,  and  thus  maintain  a 
condition  of  equilibrium  in  the  appai-atus.— A.  S. 

Alkali     chlorides  ;      Process    and     apparatus    for 

the  electrolysis  of .  Siemens  und  Ilalske  A.-G., 

Siemensstadt.     Ger.  Pat.  28(),918,  Nov.  9,  1913. 

Ix  electjolysers  with  horizontal  diaphragms,  the 
space  above  the  diaphragm  Is  divided  into  a  large 
number  of  small  compartments  by  partitions  or 
hollow  pieces  of  alkali-resistant  insulating  material, 
(■.;/..  glass  or  porcelain  ;  or  both  partitions  anil 
lioUow  pieces  may  be  used.  The  partitions  or 
lioUow  pieces  may  rest  on  a  network  of  asbestos 
rope  jjlaced  on  the  di.aphragm  ;  preferably  several 
layers  of  such  network,  not  in  register,  are  used. 
With  the  arrangement  mentioned,  the  formation  of 
hypochlorite  is  reduced  to  a  minimum  without 
notably  increasing  the  resistance. — A.  S. 

Hydrazine  or  the   like  ;    Process  of  reduction  [of 

metallic     compotinds]     bi/     means     of .     N. 

Sulzberger,  New  York.  U.S.  Pat.  1,164,141, 
Dec.  14,  1915.     Date  of  appl.,  Dec.  10,  1914. 

Pedicible  metallic  compounds  are  treated  with 
compounds  of  nitrogen  and  hydrogen  having 
reducing  properties,  e.g.,  hydrazine;  in  the  presence 
of  a  metallic  catalyst,  preferably  a  metal  of  the 
platinum  group. — F.  Sodn. 

Hydrogen    sulphide    and    alkali    or    alkaline-earth 

suljihides;  Manufacture  of .   Sarvarer  Kunsl- 

seidenfabrik  A.-G.,  Sarvar,  Hungary.  Ger.  Pat. 
280,947,  Nov.  24,  1914.  Under  Int.  Conv., 
Jan.  12,  1914. 

Waste  subst-ances  containing  sulphur  are  mixed 
with  alkali  or  alkaline-earth  hydroxides  or  car- 
bonates and  heated,  either  alone  or  in  presence  of 
an  organic  substance  capable  of  acting  as  a  reducing 
agent.  Saturation  mud  from  sugar  refining  may  be 
used  as  a  source  of  both  alkali  and  reducing  agent 

—A.  S. 

Xiirides  ;    Manufacture  of  coheretd  masses  of . 

E.  Podszus,  NeukiiUn.  Ger.  Pat.  280,992,  Dec. 
25,  1913.  Addition  to  Ger.  Pat.  282,748  (this  J., 
1915,  717). 

Coherent  masses  of  boron,  titanium,  or  the  like 
are  converted  slowly  into  nitride  by  heating  in  an 
atmosphere  of  ammonia  or  nitrogen. — A.  S. 

Mixtures  developing  cyanogen  and  hydrocyanic  acid, 
prepared  in  cartridge  form.  A.  Lang,  Karlsruhe. 
Ger.  Pat.  287,000,  Feb.  8,  1914. 

MiXTiiiiEs  are  prepared  which  react  esothermically. 
when  the  reaction  Ls  started  by  local  heating,  with 
formation  of  cyanogen  or  hydrocyanic  acid.  Two 
examples  are  given.  (1)  87  parts  of  barium 
nitrate  and  32  jMirts  of  carbon.  The  interaction 
produces  carbon  monoxide,  barium  oxide,  and 
nitrogen,  and  if  a  part  of  the  cartridge  is  enclosed 
in  a  metallic  cover,  local  overheating  produces  a 
further  action  cand  formation  of  cyanogen  ;  this  is 
liberated  as  such  if  the  supply  of  oxygen  is  re- 
stricted, as  in  caves,  etc.  (2)  Ipart  of  aluminium, 
2  parts  of  iron,  5  parts  of  barium  nitrate,  anil  about 
0-8  part  of  ammonium  oxalate.  The  first  three 
form  the  exothermic  mixture,  the  heat  of  the 
reaction  being  sufficient  to  decompose  the  oxalate 
with  formation  of  hydrocyanic  acid,  etc. — B.  V.  S. 

Salts  ;  Apparatus  for  the  continuous  preparation  of 

.     H.     Pappi'x',      Sam.swegen.      Ger.     Pat. 

287,802,  June  22,  1913. 

In  the  preparation  of  potassitim  sulphate  by  the 
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interarfion  of  potassium  maKuesium  sulphate  and 
potassium  clilorido.  ami  in  similar  processes,  the 
space  lielow  the  inaiu  stirrer  in  tlie  reaction  vessel 
contains  an  auxiliary  stiiTer  with  large,  vertiial 
blades,  which,  when  the  sthrer  is  at  rest,  ser\e  as 
liaflles  for  the  circulating  liipior,  anil,  together 
with  the  containing  walls,  form  receptacles  for  the 
separated  salt.  The  auxiliary  stirrer  is  independent 
of  the  main  stirrer,  and  separated  therefrom  by  a 
perforated  partition. — E.  II.  T. 

Oxides  a7id  hydroxides  of  heavy  metals  ;  Process  for 

obtainhx/ praclically   free   from   basic  salts. 

F.  Coclilovius,  Fi-aiikfort.  Ger.  Pat.  288,159, 
Apr.  5,  1911.  Under  Int.  Couv..  Aug.  27,  1913. 
Addition  to  Ger.  Pat.  272,182  (this  J.,''19U,  550). 

To  precipitate  the  metallic  hydroxide,  just  suffi- 
cient basic  s.ubstance  is  added  to  ensure  a  complete 
precipitation,  and  adilitional  basic  material,  which 
need  not  be  identical  with  the  first,  is  added 
subsequently.  Thus  calcium  or  magnesium  car- 
bonate may  be  used  to  precipitate  the  copper  from 
a  copper-zinc  chloride  solution,  as  the  zinc  remains 
dissolved  at  the  temperature  employed  (50° — 
(iO^C);  but  for  the  subsequent  heating  in  the 
autoclave  as  described  in  the  chief  patent,  calcium 
hydroxide,  which  cannot  be  used  for  the  separa- 
tion, is  most  suitable. — E.  H.  T. 


Carbon  monoxide  ;  Method  of  prodiiciufi  ■ 


Aniicorrosive  material  to  withstand  water,  acid  gases, 
and  liquid  acids.     Ger.  Pat.  288,263.     See  IX. 


VIII,— GLASS;    CERAMICS. 


Glauses  :     Special  ■ 


■and   their   constituents.      A. 


-  from 


carbon  dioxide.  0.  B.  HUlhouse,  New  York. 
U.S.  Pat.  1,103,922,  Dec.  14,  1915.  Date  of 
appl.,  June  29,  1915. 

Powdered  carbon  is  sprayed  with  a  whu-ling 
motion  by  a  gas  under  pressiu'e  into  a  stream  of 
carbon  dioxide,  and  the  niixtvire  heated  to  a 
reducing  temperature. — W.  F.  F. 

•  from     steam     and 


Hydrogen ;     Production     of 

metals.  W.  Niiher  and  ,M.  Noding,  Pforzheim. 
Ger.  Pat.  280.9(30,  June  13,  1914.  Addition  to 
Ger.  Pat.  279,726. 

In  carrj'ing  out  the  process  described  in  the  chief 
patent  "(tliis  J.,  1915,  355),  the  metals  are  heated 
to  at  least  400°  C.  and  the  steam  to  at  least  200°  C. 
The  metallic  oxides  produced  are  again  reduced  to 
metal  at  a  temperature  of  at  least  400°  C.  In 
the  production  of  the  reducing  gases,  coal,  wood 
charcoal,  metallurgical  coke,  gas  coke,  soot,  or 
graphite  may  be  used  as  source  of  carbon,  and 
small  quantities  of  air,  carbon  dioxide,  producer 
gas,  water-gas,  or  ilhiminating  gas  may  be  added 
to  the  steam  ;  the  reducing  gases  are  produced  at 
a  temperature  of  at  least  400°  C. — A.  S. 

Hydrogen ;    Manufacture    of .     Chem.     Fabr. 

A.-G.  vorm.  Moritz  Milch  und  Co.,  Posen,  and 
P.  Bergius,  Hannover.  Ger.  Pat.  286,961, 
Nov.  21,  1913.  Addition  to  Ger.  Pat.  254,593 
(this  J.,  1913,  195). 

In  the  production  of  hydrogen  by  the  action  of 
water  on  metals  in  a  closed  vessel,  the  water  is 
used  in  the  form  of  steam,  and  the  reaction  is 
effected  at  a  temperature  below  the  sintering 
point  of  the  metal  or  the  solid  reaction  products, 
preferably  below  500°  C.  Pure  hydrogen  is  thus 
obtained  in  a  liighly  compressed  condition,  and 
the  yield  is  nearly  quantitative.  The  addition  of 
electrolytically  conducting  salts,  such  as  sodium 
chloride  or  ferric  chloride,  Ls  advantageous,  just 
as  in  the  process  described   in  the  chief  patent, 

— A.  S. 

Apparatus  for  the  continuous  solution  of  solid 
substances,  especially  for  slaking  lime  icith  sugar 
juice  or  water.  Ger.  Pats.  286,824  and  286,825. 
See  1. 

Proceaa  of  treating  coal  and  similar  substances  to 
cbtain  oils,  ammonia,  and  other  products.  Eng. 
Pat.  18,232.     See  11a. 


Granger.    Monit.  Sclent.,  1915,  82,  274—285. 

Glasses  with  baryta.  Baryta,  usually  introduced 
into  the  mix  as  carbonate,  increases  the  specific 
gravity,  index  of  refraction,  brilliance,  elasticity, 
and  viscosity  of  glass,  but  diminishes  the  specific 
heat.  Baryta  glasses  are  chemically  less  resistant 
than  lime  glasses,  and  the  bariinn  silicate  melts 
more  easily  than  the  calcium  silicate.  Barium 
also  tends  to  cause  striae  in  the  metal  and  favoiu's 
devitrification,  which  may  be  overcome  l)y  adding 
zinc  oxide.  Baryta  glasses  are  specially  usefiil 
for  pressed  ware.  Baryta,  always  introduced  as 
carbonate,  may  replace  lead  oxide,  and  does  not 
affect  the  coefficient  of  expansion.  The  high  price 
of  barium  compounds,  however,  prevents  their 
use  in   cheap  ware. 

Glasses  with  zinc  oxide.  The  index  of  refraction 
of  these  glasses  is  slightly  liigher  than  that  of  lime 
glasses,  but  lower  than  that  of  lead  or  barium 
glasses.  Zinc  oxide  gives  a  lower  coefficient  of 
expansion  than  basic  oxides,  even  magnesia, 
the  glasses  have  a  high  resistance  to  tension, 
compression,  and  chemical  action,  and  a  large 
quantity  of  zinc  does  not  cause  devitrification. 
Zinc  oxide  can  be  obtained  pure  more  easily  than 
lead  oxide.  In  glass  it  replaces  lime,  and  fusion 
can  be  effected  in  a  shorter  time  but  at  a  higher 
temperatiu'e,  and  any  slight  yeUow  colour 
developed  by  long  heating  can  be  masked  by 
adding  a  trace  of  nickel  oxide.  Zinc  glasses  are 
valued  mainly  for  theii'  special  physical  properties 
{e.g..  Jena  thermometer  glass  16  III.,  which 
contains  7°^  ZnO). 

Magnesia  in  glasses.  Opinions  of  various 
authorities  vary  enormously  as  to  the  desirability 
of  incorporating  magnesia  in  glasses,  and  re- 
search is  needed  to  say  what  content  of  magnesia 
is  objectionable  from  the  point  of  view  of  fusibiUty, 
devitrification,   and   chemical  resistance. 

Alumi7ia  in  glasses.  Contradictory  views  are 
held  as  to  the  effect  of  alumina.  Generally  it  was 
considered  that  almnina  raised  the  fusion  point, 
made  the  glass  hard  and  difficult  to  work,  and 
favovu-ed  devitrification,  but  Thuringian  glass  which 
can  be  heated,  re-heated,  blown,  and  softened 
without  devitrifj-ing  is  made  from  Martinroda, 
sand  which  contains  3-66  "<,  AljOj.  Aluminous 
glasses  are  particiilarly  resistant  to  the  action 
of  alkalis,  and  ahmiina  is  said  to  faciUtate  the 
fusion  of  the  soda,  hme,  and  silica  in  glass  mixtures. 
It  may  be  introduced  in  the  form  of  kaohn, 
aluminous  sands  containing  felspar,  calcined 
or,  preferably,  by  drat  ed  almnina  ;  cryohte  makes 
glass  cloudy.  Common  glass  may  be  made  with 
rocks,  such  as  granite,  syenite,  porphyry,  basalt, 
etc.  Jena  borosihcate  thermometer  glass  59  III. 
contains  5%  AljOj. 

Boric  acid,  phosphoric  acid,  antimony,  and  arsenic 
in  glasses.  Boron  is  introduced  either  as  the 
crystallised  acid  or  as  borax.  Up  to  20  %  it  raises 
the  refractive  index  of  a  sihcate  glass,  but  beyond 
that  the  effect  is  reversed.  It  behaves  m  th» 
opposite  way  to  fluorine,  potassium,  and  sodium, 
and  has  the  propertv  of  diminishing  the  part  of 
the  spectrum  fi-om  blue  to  red.  A  proper  com- 
bination of  boric  flint  glass  with  phosphoric  crown^ 
gives  sharplv  defined  images  free  from  coloured 
edges  The'  coeflScient  of  expansion  decreases 
as  the  content  of  boric  anhydride  increases, 
consequentlv  such  glasses  resist  sudden  changes 
of  temperat^ure,  also  atmospheric  influences  and 
acids,   but  not  alkaUs.     Boric  anhydride  hinders 
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devitrification  and  facilitates  fusion,  so  that  the 
iDHtont  of  alkalis  can  I>o  rediuod  oven  though 
liorii-  nnlivdride  niav  roplaco  silica,  e.g..  one  of 
.'x:hotts  glasses  consists  of  -Vl.Oj  12.  ■in>0  32, 
and  BjOj  5l>"o-  I'hosphoric  a<-id  is  important  in 
optical  glass  but  makes  it  soluble  ;  boi-o-phosphaf  e 
Kl.'isses  !ire  more  stable  than  silico-phosphate 
glasses.  ^Vrsenic  and  antimony  are  chiefly  used 
to  coloiu-  or  decolorise  gla.-^<  ;  the  former  is  ahnost 
completely   vaporised  during  fusion. — W.  C.  II. 


Porcelain  ;    Technical  properlifs  of - 


wilh  special 


reference  to  its  use  as  insulator.  E.  Kosenthal. 
Techn.  Studien  No.  17.  35  pages.  (Verlag 
G.  Stalling:,  HerUn-Oldenburg.)  Z.  angew. 
Chem..  U»15.  28,  Hef.,  ">9S. 

Ix  the  determination  of  sillimanite  in  porcelain, 
relatively  acciu'ato  results  can  be  obtained  only 
when  finely  powdered  materials,  and  not  whole 
pieces,  are"  treated  with  the  hydrofluoric  acid, 
and  when  equal  amounts  are  tn^ated  for  the  same 
time  with  the  same  quantity  of  acid.  Sillimanite 
has  no  influence  on  the  valuable  technical  pro- 
perties of  porcelain  ;  its  anaoimt  increases  with  the 
time  of  heating,  when  the  temperatm-e  is  constant. 
The  insula!  ing  power  of  diffei-ent  samples  was  tasted, 
flat  electrodes  with  i-ounded  edges,  inunersed  in  oil. 
being  employed.  Experiments  on  the  material 
made  in  the  Berlin  factories  showed  that  the  best 
insulating  porcelain  is  obtained  at  the  temperature 
indicated  by  cone  16.  With  plates  2-5  nun.  thick, 
the  insulation  was  broken  down  at  -lO.OOO  volts, 
and  the  porcel.iin  was  not  improved  in  tliis  respect 
by  repeated  firing,  although  more  sillimanite  was 
formed.  The  insulating  power  Is  not  serioiLsly 
affected  by  change  in  chemical  composition  ; 
it  is  only  reduced  when  relatively  very  great 
amounts  of  felspar  are  iLsed,  and  the  reduction  is 
due  to  the  jjrescncc  of  microscopic  bubbles. 
Porcelain  that  has  been  perfectly  sintered  and 
fired  has  the  best  mechanical  properties ;  tho 
product  obtained  by  rapid  l>urning  in  electric 
furnaces  is  inferior.  The  inaximmn  compression 
strength  is  attained  when  silica  and  felspar  are 
used  in  approximately  equal  amounts.  Wlien  the 
clay  content  is  constant,  the  resistance  to  heat 
diminishes  with  increasing  felspar  and  witli 
decreasing  silica.  E^conomy  could  be  effected 
without  sacrificing  the  valuable  electrical  and 
mechanical  properties,  by  using  less  felspar  and 
cheaper  clay. — E.  H.  T. 


Cri;stailine  glazes.  C.  Kabus.  Keram.  Rundsch., 
191.5,  23,  139—140,  105—166,  178—179.  183— 
184.     Z.  angew.  Chem.,  1915,  28,  Ref.,  598—599. 

In  the  production  of  crystalline  zinc  silicate  glazes 
the  cooling  period  should  be  long,  in  order  to  obtain 
fine  cr>slals.  but  with  rutile  the  period  should  be 
short  :  hence  the  former  method  is  best  suited 
for  ordinary  industrial  ovens,  the  latter  for  muffle 
furnaces.  .\  glaze  batch  ha-s  been  prepared  which 
gives  good  and  safe  results  in  common  glost  ovens 
at  cones  8 — 10  ;  it  is  applied  over  anfithcr  glaze. 
An  oxiilLsing  atmosphere  in  the  oven  is  much  the 
best  for  making  crystalline  glazes.  L'sing  copper 
oxide  in  an  oven  where  both  oxidising  and  reducing 
zones  obtained,  a  surface  glaze  of  dark  Chinese 
red  containing  cornflower  blue  crystals  was  pro- 
duced. Titanium  oxide  (rutile)  crystals  gave  a 
more  subdued  tone  than  crystals  of  zinc  silicate 
(willemite)  and  the  crystalline  glaze  penetrated  well 
beneath  the  surface.  The  best  bo<ly  for  these 
glazes  Ls  that  recommended  by  Pukall  (this  J., 
1910,  213).  CryatallLsation  is  much  facilitated  by 
the  addition  of  ammonium  vanadate,  and  of 
molybdic  and  tungstic  anhydrides.  Oxides  of 
manganese,  cluromium,  iron,  etc.,  can  be  used  for 
crysiaUine  glazes  ;  the  proportion  of  these  should 


'    be  about  half  that  of  the  total  bases  in  Seger's 
foi-mula.— E.  H.  T. 

P.\TEXTS. 

Gtass-m'^lling    furnaces  ;    yicthod    of    healing . 

Hunzlauer   Werke   Lengei-silortt   imd   Co.     (Jer. 
Pat.  287,150,  June  18,  1913. 

Till-:  furnace  is  provided  with  means  for  regulating 
independently  the  heat  supplied  to  each  melting 
)Hit  or  group  of  melting  pots,  and  the  waste  giises 
fivm  the  heating  of  each  pot  or  group  of  pots  are 
passed  to  a  regenerator  or  recu])orator  corre- 
sponding to  such  group.  By  adopting  this  nuxle 
of  operation  it  is  possible  to  melt  refractory  glass 
in  one  pot  and  soft  glass  in  another  pot  in  the 
.sivme  furnace.  Moreover  the  tcmpenvture  of  a 
defective  pot  may  be  reduced  siilticiently  to  allow 
it  to  be  replaced  without  interfering  with  the 
working  of  the  remainder  of  the  furnace.  The 
s;ime  principle  may  be  applied  to  tank  furnaces 
,    with  several  tanks. — A.  S. 


Glass    objects;    Process    for    decorating- 


II. 


I'^-itsch.  Carlsbad.     Gcr.  Pat.  288,062,  May  18, 
1913.     Under  int.  Conv.,  Aug.  13,  1912. 

The  glass  object,  before  being  cooled,  is  placed 
in  a  revolving  drum  maintained  at  a  white  heat, 
in  order  that  the  more  fusible  glass  forming  the 
decorative  design  may  melt  and  become  uniformly 
distributed.  In  consequence  of  the  rotation  the 
melted  glass  does  not  drop  olT.  and  the  oljject  can 
be  heated  for  a  considerable  time  without  losing 
shape.  Cooling  must  be  very  slow,  e.g.,  in  an 
oven  completely  closed.  When  cold  the  frame- 
work of  the  design  is  worked  on  an  iron  wheel 
with  s;ind,  then  on  a  grindstone,  polished,  and 
I   glazed  in  a  muffle. — E.  H.  T. 


Quarts;  Process  for  melting- 


.     II.  Helberger, 
Munich.     Ger.  Pat.  288,417,  Jan.  10,  1914. 

Qf.VRTZ  is  melted  whilst  in  contact  with  powdered 
silicon  carbide  or  other  inert  ami  refractory 
powder,  with  the  object  of  purifying  the  melt  anil 
preventing  it  from  cracking  wlien  it  cools.  The 
quartz  is  melted  in  a  fire-proof,  trough-shaped 
vessel  containing  the  carbide  at  the  bottom. 
Electrical  heating  is  preferred. — E.  II.  T. 


Slimes  or  the  like  ;  Treatment  of  ■ 


■  in  rotary  drum 


separators.  [Separation  of  "  mica  "  from  clay.] 
I  W.  Eeldenheuner,  London.  Eng.  Pat.  24,179, 
I        Dec.  10,  1914. 

I    An  aqueous  suspension  of  china-clay,  or  the  like, 

'  is  fed  into  a  rotary  cylindi'ical  drum  separator 
which  is  rotated,  with  all  its  parts,  at  such  a 
speed  that  the  "  mica,"  or  heavier  or  coarser 
material,  is  retained  in  the  separator,  whilst  the 
clay,  or  lighter  or  finer  material,  is  discharged  in 
suspension.  The  drum  is  mounted  axially  on  a 
vertical  spindle,  ai-ound  which,  at  the  top,  is  an 
inlet  apei-ture,  and  a  discharge  outlet  for  liquid 
and  fine  material  is  formed  by  the  hollow  interior 
of  the  lowerendof  the  .spindle,  which  connnunicates 
by  lateral  openings  with  the  interior  of  the  drum  ; 
a  coned  plate,  carried  on  a  sleeve  sliding  axially 
on  the  spindle,  rests  on  flanges  projecting  inwardjs 
from  the  bottom  of  the  drum,  and  provides,  when 

j  lifted,  a  peripheral  discharge  for  heavy  or  coarse 
material  wliich  escapes  betAveen  the  plate  and  the 

j  flange,  at  the  same  time  that  the  discharge  aper- 
tures for  fine  material  are  covered  by  the  sleeve. 

— F.  SODN. 

Manufacture    of    coherent    objects    from    nitrides. 
Ger.  Pat.  286,092.     See  VII. 

Manufacture  of  zinc  muffles.     Ger.   Pat.   287,122. 
See  X. 
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IX.— BUILDING  MATERIALS. 

Malcrints      for      road      construction  ;        Progress 
report  of  the  Special  Committee  on ■  and  on 


standiirds  for  their  test  and  use.    I'roc.  Amer.  Soc. 
Civ.  Entt..  1015.  41,  2721—2740. 

In  this,  the  t'oininittee's  semi-final  report  on  non- 
bitiiminous  niateriMls,  broken  stone,  slag,  and  gravel 
for  the  oon-strurtion  of  roadways,  and  cement-con- 
crete and  block.s  of  brick,  slag,  stone,  and  wood 
for  the  construction  of  pavements  are  considered. 
Wood  blocks  for  paving  need  not  be  of  long-leaf 
Georgia  pine  {P.  palustris),  and  should  contain 
between  15  and  20  lb.  of  preservative  per  cub.  ft. 
In  addition  to  the  tests  for  cement,  prescribed 
by  the  Society's  Special  Committee  on  concrete  and 
reinforced  concrete  (Trans.  Amer.  Soc.  Civ.  Eng., 
77,  •127 — 430),  it  is  recommended  that  the  following 
methods  for  testing  other  non-bituminous  materials 
be  adopted  as  standards  : — Apparent  sp.gr.  of  rock : 
An  approximately  cubical  sample  (29 — 31  grms.) 
is  dried  for  1  hr.  at  110^  C,  cooled  in  a  desiccator 
for  1  hr..  and  then  rapidly  weighed  in  air.  Trial 
weighings,  in  air  and  water,  of  another  sample 
of  approximately  the  same  size  having  been  made 
to  determine  tlie  approximate  loss  in  weight  on 
immersion,  the  balance  is  set  at  the  estimated 
weight  and  the  first  sample  weighed  as  quickly  as 
practicable  in  distilled  water  at  25°  C.  The 
apparent  sp.gr.  of  the  rock  is  taken  as  the  average 
of  determinations  made  on  three  different  samples. 
Apparent  sp.gr.  of  sand,  stone  screenings,  or  other 
fine  highu'ay  material  :  A  Jackson  direct-reading 
apparatus  is  used  in  accordance  with  the  manu- 
facturer's instructions  ;  kerosene  is  employed 
as  the  liquid  for  displacement,  and  50  grms.  of  the 
dried  sample  is  taken  for  the  test.  Absorption  of 
water  per  cub.  ft.  of  rock  :  The  cubical  sample 
employed  for  determining  the  apparent  specific 
gravity  is  allowed  to  remain  in  distilled  water  at 
about  25°  C.  for  48  Ill's,  after  the  initial  weigliing, 
when,  the  water  being  brought  to  exactly  25°C., 
the  sample  is  again  weighed  while  immersed. 
The  amount  of  water  absorbed  (lb.  per  cub.  ft.)  is 
calculated  from  the  formula, 

^i=^x  62-24, 

W,  W,,  and  W.  being  respectively  the  weight 
of  the  sample  in  air,  in  water  just  after  immersion, 
and  in  water  after  48  hours'  immersion,  and  62-24 
the  weight  in  pounds  of  a  cub.  ft.  of  distilled 
water  at  25°  C.  Determinations  are  made  on 
three  different  samples  and  the  average  result 
taken.  Voids  in  mineral  aggregates  :  The  cone 
specific  gravity  method  is  employed,  a  truncated 
cone  10  in.  high,  10  in.  in  external  diameter  at  the 
bottom,  and  3  in.  in  internal  diameter  at  the  open 
top  being  used.  The  aggregate,  thoroughly  mixed 
by  rolling  on  paper,  is  charged  into  the  cone  and 
compacted  therein  by  tapping  opposite  edges  of  the 
base  alternately  on  a  block  of  wood,  300 — 500 
oscillations  of  the  cone  being  required  for  this 
purpose ;  segregation  during  oscillation  is  pre- 
vented by  pressing  cotton  waste  against  the  surface 
of  the  charge.     The  percentage  of   voids   (V)  is 

calculated  from  the  formula  V  =  100  (  1 —    ^     4^  \ 

V  D(B— A)^ 
in  which  A  is  the  weight  (grms.)  of  the 
cone.  B  the  weight  of  the  cone  filled  with 
water,  C  the  weight  of  the  cone  filled  with  the 
compacted  aggregate,  and  D  the  apparent  sp.gr. 
of  the  aggregate  as  determined  in  the  cone. 
Absorption  of  icattr  by  wood  blocks  after  treatment  : 
5  blocks  are  heated  to  1 10°  C.  for  3  hrs.and  weighed, 
then  immersed  in  water  for  3  hrs.,  wiped  drv  and 
weighed  again,  the  increase  being  calculated  on 
the  dry  weight.  Examination  of  icood  block 
presenatiie  :  The  sp.  gr.  at  38  C.  Ls  determined 
by  means  of    a    standardised    hvdrometer ;    the 


solubility  in  benzol  or  chloroform  by  an  ordinary 
method  involving  re-treatment  of  the  insoluble 
residue  in  an  extraction  apparatus  ;  and  the 
water  content  by  distillation  in  a  copper  still. 
The  distillation  (fractionation)  test  is  made  on 
100  c.c.  of  the  water-free  material  in  a  glass  retort 
of  250 — 290  c.c.  capacity,  supported  on  a  tripod 
over  two  sheets  of  20-mesli  gauzi^  and  surrounded 
by  an  asbestos  shield.  A  mercm-ial  thermometer, 
gi-aduated  from  0°  to  400°  ('.,  ami  having  the 
space  above  the  mercury  (including  an  expansion 
chamber)  filled  with  carbon  dioxide  or  nitrogen,  is 
used,  the  dimensions  being  : — total  length,  375  ±  10 
mm.  ;  length  of  bulb,  14  ±1  mm.  ;  zero  mark  to 
bottom  of  bulb,  30±4  mm.  ;  zero  mark  to  400° 
mark,  295 ±5  mm.  ;  diameter  of  stem,  7±1  mm.  ; 
diameter  of  bulb,  6±1  mm.  The  accuracy  of 
standardisation  required  is  0-5°  \ip  to  200°  C, 
1-0°  between  200°  and  300°  C,  and  1-5°  between 
300°  and  360°  C.  In  the  test,  the  bottom  of  the 
thermometer  biUb  is  0-5  in.  above  the  surface  of  the 
oil.  and  the  distance  from  the  bull)  to  the  outlet 
end  of  the  condenser  tube  is  between  20  and  24  in. 
The  distillation  is  conducted  at  the  rate  of  1 — 2 
drops  per  sec,  the  fractions,  up  to  170°,  170° — 200°, 
200°— 210°,  210°— 235°,  235°— 270°,  270°— 300°, 
300^—315°,  and  315°— 355°  C.  being  coUected  in 
weighed  receivers,  each  of  wliich  is  removed  as  the 
mercury  passes  the  dividing  temperature,  so  that 
drainage  is  not  considered  as  part  of  the  last 
fraction.  No  correction  is  made  for  the  emergent 
stem  of  the  thermometer.  The  following  mechani- 
cal tests  are  also  described  : — Abrasion  test  fop 
broken  stone,  broken  slag,  or  gravel  ;  toughness 
and  hardness  tests  for  rock  or  slag  ;  cementation 
of  rock,  slag,  and  gravel  powders  ;  crushing 
strength  of  rock  or  slag :  mechanical  analysis  of 
broken  stone,  broken  slag,  gravel,  sand,  etc.  ; 
and   the   "  rattler  "   test  for  paving  brick. 

— W.  E.  F.  P. 

Portland    cement  ;      Rational    production     of . 

F.  Ferrari.  Annali  Chim.  Appl.,  1915,  4,  329—341. 

In  the  author's  view  the  hydraulic  modulus,  i.e., 
the  ratio  CaO  :  (SiO, -f  AI0O3 -fFe.O^),  needs  to  be 
supplemented  by  the  "  clay  index."  i.e.,  the  ratio 
SiOj  :  (AloOj-f  PejOj),  in  order  to  serve  as  a 
criterion  of  the  rational  composition  of  a  Portland 
cement.  In  72  samples  of  Portland  cement 
examined  during  the  past  three  years,  in  which 
the  hydraulic  modulus  varied  between  1-839  and 
2-193,  the  clay  index  varied  between  2-007  and 
3-634.  A  study  of  the  quaternary  system, 
CaO — SiOa — AI263 — FejOj,  has  shown  that  for 
mixtures  in  which  the  hydraulic  modulus  varies 
between  1-8  and  2,  the  most  favoural)le  results 
as  regards  clinker  formation  in  a  rotary  kiln  are 
given  by  mixtures  with  a  clay  index  between 
2-5  and  3.  Assuming  that  to  ol)tain  Portland 
cement  of  proper  composition,  the  clay  index 
must  be  a  function  of  the  hydraulic  modulus  and 
that  it  decreases  from  3  to  2  as  the  hydraulic 
modulus  increases  from  1-8  to  2-2,  it  is  shown  that 
y= — 2-5x+7-5,  where  x=  the  hydraulic  modulus 
and  y  =  the  clay  index.  To  test  this  hypothesis 
experiments  were  made  in  a  technical  plant  with 
five  series  of  mixtures  in  which  the  hydraulic 
modulus  was  1-8.  1-9,  2-0.  2-1,  and  2-2  respectively  ; 
in  each  series  one  mixture  had  a  clay  index  equal 
to  that  calculated  from  the  formula  given  above, 
and  four  other  mixtures  had  cla>-  indices  0-25 
and  0-5  respectively  above  and  below  the  cal- 
culated value  ;  in  the  mixtures  used  the  alumina 
varied  between  4-66  and  7-92",)  and  the  ferric 
oxide  between  2-25  and  3-78 °o-  '^"'i  the  ratio 
AJ.Oj  :  FcjOa  was  kept  practically  constant. 
The  composition  of  the  resulting  clinkers  was 
determined,  and  the  cements  prepared  from  them 
were  tested  in  regard  to  setting  properties, 
volume  constancy  (Le  Chatelier  test),  and  tensUe 
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and  iTushinj:  streiipth.  In  nearly  all  cases  the 
liest  resxilts  worf  srivon  by  the  mixtvires  in  wluch 
the  clay  index  had  the  calcnlated  \  ahie.  and 
it  is  conchideil  tliat  within  the  acceptetl  limits 
for  the  hydraulic  modulus,  the  most  advan- 
tageous equilibriiun  between  the  fo\ir  essential 
v-onstituents  of  Portland  cement  is  represented  by 
the  expression  : 

_         SiO, ,  .  CaO _. 

Al,b,-Fe,0,~     ^■''  SiOj-i-Al.Oj+FejO,"^';'- 

— A,  S. 
Patexts. 


to  atmospheric   intiuences  and   a   specific   gravity 
about  oue-half  that  of  ordinarv  Ijuilding  brick. 

—A.  S. 


Hydratilic     cement  ;       Manufacture     of  - 


J. 


tireslv.  Kilchberg.  Switzerland.    Eng.  Pat.  8551, 
Junett,  1915.    Inder  Int.  Conv..  June  29,  1914. 

To  obtain  a  slow-setting,  hydraulic  cement 
practically  free  from  alvmiina  and  suitable  for 
constructions  in  sea- water  or  water  containing 
calcium  sulphate,  gypsum  is  added,  as  sintering 
agent,  to  calcium  silicate,  sihcious  limestone,  or  a 
mixture  of  calciimi  carbonate  (or  quicklime)  with 
silica,  the  mixtm-e  is  heated  until  sintered,  and 
the  product  pxUverised  as  usual.  The  gypsum 
may  be  used  either  in  the  crude  state  or  after 
heating  and  rapid  cooling. — W.  E.  F.  P. 

Bricks  for  muffles,  retorts,  recuperators,  etc.  ;    Manu- 
facture   of .     Dr.    North    Kommandit-Ges., 

Hannover.    Ger.  Pat.  286.20(),  .Sept.  25,  1914. 

-V  BRICK  made  from  fireclay  is  provided  with  open- 
ings extending  through  it  from  one  side  to  the 
other,  and  these  openings  are  filled  with  refi'actory 
material  of  high  thermal  conductivity.  The  brick 
is  also  coated  on  both  sides  with  this  material. 
The  size  of  the  openings  is  such  that  their  total 
volume  is  at  least  equal  to  the  total  volume  of  the 
coatings  of  refractory  material  on  the  faces  of  the 
brick.  It  is  stated  that  a  brick  of  this  kind  with 
carborundum  coating  and  carborundimi  in  the 
openings  possesses  a  thermal  conducti\'ity  nearly 
as  high  as  that  of  a  brick  made  entii-ely  of  car- 
borundum.— A.  S. 

Lime  and  similar  materials  :    Process  for  burning 

.     F.     K.      Mei.ser.     Nurnberg.     (ier.     Pat. 

286,967,  .Alar.  12,  1914. 

In  burning  lime  and  similar  materials  in  annular, 
tunnel,  or  shaft  furnaces,  a  portion  of  the  air  for 
combustion  is  jjreheated  by  using  it  to  cool  the 
burnt  material,  and  the  remainder  is  preheated 
in  recuperators  into  which  a  portion  of  the  waste 
ga.ses  from  the  furnace  is  led. — A.  S. 

Flooring  plaster  and  stucco  plaster ;    Production  of 

in  rotary  kilns.    F.  M.  Mever.  Saarbriicken. 

Ger.  Pat.  287,301,  Jan.  8,  1914. 

Two  rotary  kilns  are  used,  and  the  solid  material 
and  the  heating  gases  move  in  the  same  direction 
through  tin;  kQns.  The  waste  gases  from  the 
kiln  in  which  flcjoring  plaster  is  produced,  are  used 
to  heat  the  other,  larger  kiln,  and  the  latter  is 
of  such  capacity  that  it  furnishes  not  only  sufficient 
material  to  charge  the  first  kiln  but  also  a  consider- 
able quantity  of  stucco  plaster  as  end  product. 

—A.  .S. 

BuHdinfi  hU/cks  from  peat;     Manufacture  of . 

\V.    Schiitz,    Konigsberg.       (k;r.    Pat.    287,704, 

June  5,  1914. 
Peat  ls  pressed  to  remove  part  of  the  water,  then 
finely  subdivided,  intimately  mixed  with  a 
hydraulic  binding  agent,  moulded,  and  the  blocks 
exposed  to  the  air.  Substances  which  would 
interfere  with  the  setting  of  the  liinding  agent 
are  mostly  removed  with  the  water  expressed  from 
the  peat.  The  bricks  or  blocks  prepared  in  thLs 
way  have  a  high  crashing  strength  and  resistance 


Sintered  maijnesite  ;    Process  for  ntakimj  ■ 


from 
mi.rturrs  of  tnaijnesia  irith  calcium  o.riilc.     Har- 
j        biu'ger  ('hem.  \Verkc.  Schiln  mid  Co.,  Harburg. 
Ger.  Pat.  288,262.  Oct.  23.  1914. 

'  >1ac.xesH"M  diloridc  liquor  is  decomposed  by 
excess  of  lime  and.  after  separation,  the  pressed 
solid  mass,  containing  up  to  about  ;>"„  of  calciimi 
chloride,  is  healed  to  a  sintering  temperature  ; 
no  change  in  composition  occvu-s  (hiring  sintering. 
By  increasing  the  calciimi  chloride  content,  a 
deficiencv  of  calcium  oxide  can  lie  made  good. 

— E.  H.  T. 

1  Anii-corrosive  material  to  irithstand  tcater.  acid 
liases,  and  liquid  acid.>:  SuperphosphatfaVirik 
Nordenham  A.-G.,  Xordeiiham.  Ger.  Pat. 
288.263,  June  30,   1914. 

ASBKSTOS  powder,  water  glass,  and  silicic  acid  are 
mixed  to  a  homogeneous  mass  and  used  both 
as  a  protective  coating  and  as  a  cementing 
material.  The  siUcic  acid  employed  is  a  by- 
product of  the  superphosphate  industry,  formed 
by  the  action  of  the  sulpliiiric  acid  upon  mineral 
I  phosphate  containing  quartz  and  calciimi  fluoride, 
the  silicon  tetrafluoride  thus  formed  being  pas.sed 
into  water  ;  it  is  extremolv  jiorous  and  contains 
traces  of  hvdrofluoric  and  livdrofluosilicic  acids. 

— E.  H.  T. 

Glazing    natural    and    artificial   stones   and   plastic 

materials;   Process  for .    P.  Feuaroli.  _Milan, 

Italv.       U.S.    Pat.     1,164.710,    Dec.    21.     1915. 
Date  of  appl.,  Feb.  21,  1913. 

Sek  Eng.  Pat.  2197  of  1913;    this  J.,  1914,   122. 

Method  of  heating  furnaces  for  metallurgical  and 
other  purjjoses.    Ger.  Pat.  287,080.     Sec  X. 


METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 


Ca.ll  iron  :  Malleable  - 


.  F.  Erbreich.  Stahl  u. 
Eisen,  1915.  35,  549 — 553,  652 — 658,  773—781. 
Z.  angew.  Chem.,  1915,  28,  Ref..  578. 

The  composition  of  the  molten  iron  should  be  C 
not  over  3%,  Si,  according  to  carbon  content, 
0-45  to  l-2o%,  Mn  at  most  0-4 %.  P  at  most 
OlO^oi  S  below  0-1%.  The  importance  of  com- 
pf)sition  makes  chemical  control  extremely  desir- 
able. Melting  in  crucibles  gives  the  best  pi-oduct, 
but  it  is  only  used  for  work  on  a  small  scale,  ami 
for  castings  required  to  be  specially  strong. 
Cupolas  are  chiefly  used  in  Germany,  reverberatory 
furnaces,  contrary  to  Aniericau  practice,  being 
little  utilised.  On  the  other  hand  the  .Siemens- 
Martin  furnace  is  quickly  becoming  more  and 
more  regarded,  in  (iermany,  as  the  most  suitable 
furnace  for  the  production  of  malleable  cast  ii'on. 
The  author  has  observed  in  many  samples  of 
malleable  cast  iron  a  carbon-rich  layer  of  varying 
extent  lying  between  two  decarburised  layers,  and 
the  causes  and  disjidvantages  of  the  formation  of 
such  a  shell  arc  discussed  at  length.  The  judging 
of  the  finished  product  must  be  based  primarily 
nn  physical  tests;  chemically,  determinations  of 
silicon,  phosphorus,  manganese,  and  particularly 
sulphur,  are  required. — T.  St. 

Iron-carbon  alloys  ;  The  magnetic  transformation  iii 

.     G.     Riimclin    and     H.    Maire.      Fereuni, 

1915,  12,  141—154.  Z.  angew.  (hem.,  101-5,  28, 
Ref.,  577 

The  magnetic  and  thermal  transformation  points 
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were  determined  on  13  very  pure  carbon  steels 
oontaininer  from  Oil  to  l"5-t%C.  Preliminary 
oxperiments  were  made  to  ascertain  to  wliat 
<>xtent  the  temperature  of  the  magnetic  trans- 
formation is  intiuenced  by  the  condition.?  of  experi- 
ment, as  usually  performed,  so  tliat  the  changes 
due  to  varying  carbon  content  could  be  studied 
\mder  the"  most  favouraljle  conditions.  The 
re.sult«  obtained  are  summarised  as  follows  : — 
(1)  Iron-carbon  alloys  with  Oil  to  0-43%  C  show 
•with  a  weak  field  intensity,  and  with  slow  rates 
of  heating  and  cooling,  a  sharply  defined  reversible 
magnetic  change  point  at  Ar;=Ac,;  above  this 
temperature  the  alloys  are  still  weakly  ferro- 
magnetic ;  this  part  of  the  magnetisation  alters 
continuously  and  reversibly  between  A,  and  the 
aiTest  A3,  which  depends  for  its  position  on  the 
carbon  content ;  magmetisation  entirely  disappears 
at  the  latter  point .  (2 )  The  temperature-hysteresis 
increases  as  the  carbon  content  increases  from  0-4 
to  OS^oi  'whilst  tlie  transformation  temperature 
sinks  to  Aci  and  Ar,.  With  0-4  to  0-8%  C  the 
magnetic  transformation  takes  place  in  a  tem- 
perature interval  corresponding  to  the  separation 
and  solution  of  i-ferrite  with  alteration  of  tem- 
perature, as  indicated  by  the  iron-carbon  diagram. 
(3)  Eutectoid  and  hypereutectoid  steels  undergo 
an  irreversible  transformation  at  the  sharply 
defined  points  Ac,  and  Ar,.  They  all  have  the 
same  transformation  temperatures.  (4)  An  ex- 
planation is  given  of  the  circumstance  that  the 
pearlite  charge  taking  place  in  alloys  containing 
less  than  0-8  "^i  C  exercises  no  influence  on  the 
magnetic  transformation  ;  the  failure  of  the  first 
magnetic  observations  to  accord  with  the  generally 
accepted  iron-carbon  diagram  is  hereby  accounted 
for.— T.  St. 

Platinum;  Occxirrence  of in  Spain.    Domingo 

de  Orueta  and  .S.  Pina  de  Rubies.  Comptes 
rend.,  191(5,  162,  45 — 46. 

The  Ronda  range,  in  Andalusia,  is  composed  of 
olivine  rocks  resembling  those  of  the  Urals.  The 
alluvial  deposits  were  found  to  contain  platinum 
^■a^ying  in  quantity  from  a  trace  to  28  grms., 
average  3  grms.,  per  cub.  metre. — W.  R.  S. 

Copper  refininri ;  Comparison  of  the  multiple  and 

series  systems   of   electroU/iic .     P.    L.    GiU. 

Eng.  and  Min.  J.,  1916,  id,  9—10. 

Ix  a  comparison  between  the  multiple  and  series 

s>"steins  of  electrolytic  copper  refining,  the  figures 

liave  shown  that,  at   present,  the  higher  labour 

cost  of  the  series  system  is  compensated  by  the 

higher  power  cost  of  the  multiple,  the  ultimate 

cost  being  about  the  same.     The  figures,  however, 

have  not  been  obtained  from  the  same  class  of 

I  material,  as  the  series  system  is  favoured  by  a 

I  "Supply  of  exceptionally  pure  blister  copper,  whilst 

I  the  multiple  system  is  operating  on.  and  is  more 

adaptable  to,  impure  coppers,  and  those  running 

high  in  silver  and  gold  values. — B.  N. 

Copper ;    A    supposed    aUolropy    of .     G.    K. 

Burgess  and  1.  X.  Kellberg.  U.S.  Bureau  of 
Standards.'  J.  Wash.  Acad.  Sci.,  191.'),  5, 
657—662. 

CoNTlsAKY  to  the  conclusion  of  Cohen  and  Hulder- 
,  man  (this  J.,  1914,  597),  that  copper  exists  in  two 
I  allotropic  forms  having  a  transition  point  between 
'U°  ^^^  '^^'^°  *^"  »io  indication  of  allotropy  was 
observed  by  measuring  the  electrical  resistance  of 
themeUl  between  0"  and  100"  C.  bv  three  different 
methods. — W.  E.  F.  P. 

Nickel ;     Occurrence    and    production    or . 

Chamber  of  Comm.  J.,  Feb.,  1916. 
Aboft  three-fom'ths  of  the  output  of  nickel  ore  is 
mmed  at  Sudbury  in  Ontario,   Canada,   but  the 
greater  part  of  the  world's  supplies  of  metal  is 


refined  in  the  United  States,  from  imported  matte. 
The  following  table  shows  the  exports  of  nickel 
contained  in  ore.  matte  or  speLss  from  Cana-da 
dm-ing  1913  and  1914  : — 


1913. 


1914. 


To 

lb. 

$ 

lb. 

i 

United  King- 

di>m 

rnited  States 
Other    coun- 
tries   

4.826,783 
43,341.307 

718.141 
4,327,056 

6.479.2D0 
43,989,648 

111,638 

960,621 
4,398,920 

15,197 

Total  .... 

1 

48,168,090 

5,045,197 

50,580,536 

5,374,733 

The  exports  of  nickel,  nickel  oxide,  and  matte 
(but  mainly  the  metal),  from  the  United  States 
during  the  years  ended  June  30th,  1913,  and  1914, 


1914. 


To 


Value. 


Quantitjr. 
lb. 


Value. 


United  King- 
dom   

Germany  . . . 

France  

Xetherlands 

Belgium    . . . 

Italy   

Other  coim- 
tries 


9,213,109 
2.346.325 
4.197.110 
9,164,012 
1,719,285 
1,075,303 

166,133 


3,300,500 

441,447 

1,577,500 

2.812.300 

666;  108 

414.100 


7,604,592 
11.084,366 
4,419,663 
2,376,216 
1,230.274 
1,278,905 


63,759  903,226 


!.702,000 

t,007,786 

:,5S3.830 

840,269 

475,175 

446,900 

347.749 


Total  exports     27,881,277  I     9,275,714  :  28,895,242  ,     9,403.709 

I f i I 

The  imports  of  nickel  and  nickel  matte  into  the 
United  Kingdom  are  not  recorded  separately  in 
the  trade  return  of  the  United  Kingdom.  The 
imports  of  nickel  oxide  into  the  United  Kingdom 
in  1914  were  25.264  cwt.,  value  £125,754,  wholly 
from  the  United  States.  Following  are  some  par- 
ticulars of  the  occurrence  of  nickel  in  various 
countries. 

Canada. — The  deposits  of  nickel-copper  ore  in 
the  Sudbury  district  of  Ontario  are  mined  and 
treated  by  the  Canadian  Copper  Company  and  the 
Mond  Nickel  Company.  The  Aleso  Mine  is  being 
worked  in  Dundonald  township,  on  the  Temis- 
kaming  and  North  Ontario  Railway.  The  ore  is 
a  pyrrhotite,  similar  to  that  of  the  Sudbury  region. 
A  number  of  claims  have  been  staked  for  nickel 
on  the  north  shore  of  Lake  Athabasca,  but  no 
development  work  has  been  done. 

In  1914,  1,000,364  metric  tons  of  nickel  ore  was 
mined  in  Canada,  947,053  tons  was  smelted,  and 
46,396  tons  of  matte  produced.  The  matte  con- 
tained 22,759  metric  tons  of  nickel  and  14,448 
metric  tons  of  copper. 

Newfoutidland. — Nickel  is  known  to  occur  in 
Newfoundland  in  association  with  the  Tilt  Cove 
copper  deposits,  and  at  one  time  a  small  quantity 
was  extracted  and  marketed.  Some  320  tons  was 
produced  between  1869  and  1876. 

Union  of  South  Africa. — Nickel  ores  have  been 
found  at  Insizwq,  Cape  Province.  Trial  shipments 
of  the  ore  were  reported  to  contain  3J%Cuand5% 
Ni  and  Co.  If  the  ore  is  present  in  large  quantities 
the  occurrence  may  be  of  importance. 

Ta.9mania. — The  occmrence  of  nickel  in  Tas- 
mania has  been  know  for  some  time,  but  little  has 
been  done  until  recently  in  the  direction  of  explora- 
tion and  development.  The  two  principal  occur- 
rences are  in  the  west  of  the  island,  one  in  the 
Dundas  mining  district  near  Zeehan,  and  the  other 
on  the  west  coast  at  Trial  Bay,   14  miles  away. 
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Development  work  has  been  done  on  the  Dundas 
deposit  of  hitrh-in-ude  copper- nickel  ore.  The  ore 
is  principally  sulphiilo  with  t<  to  12°,,  Ni  and  4  to 
»>"„  (.^l  ;  lower  ^lulo  on-  occurs  at  a  depth  of 
70  feet.  The  I'porations  are  biudcnod  with  heavy 
ti-ansp<irt  charjri's  to  Kurope,  which  could  be 
materially  lessened  by  sanelting  to  matte  of  80"o 
metal.  The  Trial  Bay  ore  is  of  low  tn"ade,  generally 
less  tlian  1  "o  of  metal,  but  amenable  to  water 
concentration. 

Efft/pt. — Nickel  ore  is  known  to  occur  in  Egypt, 
but  there  is  no  production  at  present. 

United  Kinijdinn. — Nickel  mining  was  started  in 
Kirkcudbrightshire  in  the  year  1SS)7.  when  300  tons 
of  ore  was  raisetl,  the  value  being  estimated  at 
£300.  No  output  has  been  recorde<l  since  that 
year.  Small  quantities  of  asbolane.  contauiing 
both  nickel  and  cobalt,  were  obtained  from  .a  mine 
in  FUntshire  up  to  the  year  1S90.  No  production 
has  been  recortled  since  that  date. 

Cuba. — The  occurrence  of  nickel  in  iron  ores  is 
common,  the  best  known  instance  being  the 
deposits  of  the  Spanisli-American  Iron  Co.  in 
Cuoa,  where  the  average  nickel  content  of  the  ores 
is  a  httle  over  l°o-  The  steel  plant  of  the  Mary- 
land Steel  Co.,  near  Baltimore,  I'.S.A.,  uses  these 
ores  and  smelts  many  thousands  of  tons  a  year. 

Gennany  is  a  comparatively  small  producer  of 
nickel  ores  and  a  large  importer  of  metal  and  ore. 
In  the  first  half  of  1914  Germany  imported  lOCO 
metric  tons  of  nickel  and  13,042  tons  of  nickel  ore. 
as  compared  with  1189  tons  and  ()()43  tons  res- 
pectively in  the  corresponding  period  of  the 
previous  year.  Exports  for  the  first  half  of  1914 
were  1445  tons  of  nickel,  compared  wit h  10  IS  tons 
in  the  same  period  of  1913.  The  production  of 
nickel  ore  in  Prussia  in  1912  was  12,113  metric  tons, 
valued  at  £12,799. 

Greece. — An  interesting  nickel  deposit  on  the 
island  of  Socris,  east  of  Athens,  has  recently 
attracted  attention  and  may  prove  to  be  of  value. 
The  mine  was  opened  for  ha-matite  and  has  been 
worked  as  an  iron  mine,  but  below  the  iron  ore  a 
fairly  rich  ore  of  nickel  is  found  containing  9%  of 
nickel  oxide.  A  shipment  of  the  ore  has  been 
made  to  Norway  for  treatment  at  the  Evje  smelter. 

Madagascar. — In  1912  a  concession  was  granted 
for  working  nickel  in  the  neighbourhood  of  Ambo- 
sitra,  ICO  miles  south  of  .Antananarivo,  and  the 
property  is  stated  to  have  been  thoroughly  pro- 
spected. Xo  production  or  export  appears  to 
liave  been  reported. 

Neic  Caledonia.- — The  only  important  source  of 
nickel  ores,  outside  Canada,  is  New  Caledonia. 
Owing  to  the  nature  of  the  deposits  and  their 
situation,  the  ores  tlo  not  yield  as  large  a  profit 
as  those  of  Sudbury,  although  they  are  richer. 
The  following  table  shows  the  exports  of  nickel  ore 
and  nickel  matte  from  New  Caledonia  during 
1914  :— 


Ore. 

Matte. 

To 

Tons. 

£ 

Tods. 

£ 

t'nited  Kingdom    

Germany 

42,125 
10,205 
18,34G 

23,379 

50,520 
12,240 
22,000 

28,000 

2,523 

2,458 
305 

70,100 
66,2S0 

I'lritt-d  .States   

8,520 

France  

Total 

04,035 

112,760 

S,286 

144,960 

Korway. — Peposits  of  nickel  ore  exLst  in  Norway 
at  Hole,  Saeterwlal,  and  Torvestad.  The  output 
of  the  Flood  mine,  .Sa/-tersdal,  in  1913,  is  stated 
to  have  been  28,000  toiLS  of  ore.  which  was  sent  to 
Evje  (three  miles  away)  for  smelting.  The  reflner>'  of 


the  Evje  Nickel  Works,  near  Clu-istiansand,  pro- 
duced 1.200,000  b  .  of  nickel  during  1913.  and  the 
Bingevike  plant,  near  Christiania,  handled  19,000 
tons  of  ore  in  the  siVine  year. 

Itussiu. — Nickel  ores  associated  with  iron  occur 
in  the  Ural  region  in  Itussia.  It  is  stated  that 
tlu-ee  such  deposits  containing  2  to  4  °p  '^f  metal 
have  long  been  known,  and  their  exi>loitatiou  has 
recently  been  begun.  Factories  at  Bevdinsk  are 
now  smelting  about  GOO  poods  a  year  of  crude 
nickel  with  05%  ^i- 

^i»ic  and  lead;    Hydrometallurgy  of in  191.". 

D.  A.  I.von,  O.  C.  Balston.  and  J.  F.  CuUen. 
Met.  and  Chem.  Eng.,  191(!,  14,  30—32. 

Zinc.   In  Bruimer,  Mond  and  Co.'s  plant  (North- 
wich).  zinc  ores  are  leacheil  with  waste  calcium 
chloride    liquor    in    presence    of    carljou    dioxide; 
the  resulting  7,inc  chloride  solution  on  electrolysis 
gives  a   spelter   of   99-9(J°o   purity,   and   chlorine 
gas,  which  is  used   in  making  blea,ching  powder. 
The  same  process  is  in    operation    at   Duisbutg, 
Germany.     IVo   plants  were   erected   in    1914  at 
Kri.stiania    and     Balestrand     (Norway)     for    the 
treatment  of  Broken  Hill  flotation  concentrates. 
The  processes  which  are  being  tested  in  American 
plants  are  based   on  sulphuric  acid  leaching  and 
subsequent  electrolysis  of  the  zinc  solution,  using 
lead  anodes.     The  Anaconda  Copper  Co.  is  com- 
pleting a  25-ton  plant  in  which  the  roasted  ore  | 
will    be    leached    with    barely    sufficient    acid   to  I 
extract  the  zinc,  the  resulting  liquor  being  purified  , 
by   addition   of   zinc    oxide.     At   the   Bully   Blill  t 
mine   (Shasta  Co.,  Cal.)  the  zinc  sulphate  liquor  i 
is    precipitated    with    lime    iind     the    pi-ecipitate  i 
of   zinc   hydroxide   and    calcium   sulphate   is  sus- ' 
pended  in  the  electrolyte  to  neutralise  the  acid  as 
fast  as  it  is  formed.     For  the  same  purpose,  the  i 
Beed  Zinc  Co.   (Palo  Alto,  Cal.),  in  the  recovery] 
of  zinc   fi"om  bag-house  dust,  use  a  sponge  lead, 
anode    which    is    converted    into    sulphate.     By 
reversing  the  current  sulphuric  acid  and  lead  arel 
regenerated.     At  Silverton,  B.C.,  the  ore  is  leached 
with  bisulphate  and  electrolysis  carried  out  with 
addition     of     manganese     sulphate.     The     anode 
becomes  coated  with  manganese  dioxide,  wliich  is, 
re-dissolved  and  used  over  again.     Lead.  Methods 
involving    chloridi^ing    or    sulphatising    masting, 
followed    by    leaching    with    .saturated    brine,  are 
mostly  employed.    Electrolysis  of  the  li(iuor  givef, 
spongy   lead,    but  unlike   copper   or   zuic  spongCj 
this  can  easily  be  melted  into  bars  by  adcbng  S| 
small  quantity  of  reducing  agent.     Experiment) 
are    being    conducted    on    the    leaching    of    lead| 
carbonate    ores    t)y    means    of    brine    containing 
sufficient  sulphuric  acid  to  convert  the  leatl  inl<[ 
sulphate.     (See  also  this  J.,  1015,  1059.)— W.  It.  S 

Cadmium  ;    The  treatment  of  raw  material,  techni( 
and  economics  of  the  mctaUiirf/ical  extraction  » 

■ .     P.  Juretzka.      ilctall  ii.   Erz,   1915,  12 

235—241.     Z.  angew.  Chem.,  1915,  28.  Bet.,  575 

TitK  chief  .sources  of  cadmium  are  zinc  blend 
and  calamine.     A  large  proportion  of  the  cadmiun 
is  lo.st,  however,  in  the  roasting  of  the  ores.     Th 
zinc   chloride  solutions  used  in  the  manufactur 
of    lithopone    contain    considerable    amounts    o, 
cadmium     chloride,    which     is     separated    eithel 
electrolytically  or  by  means  of  zinc  du.st.     In  thi 
dry  way,  cadmium  is  obtained  chiefly  from  tb! 
zinc    dust   produced   in   the   first    1  \ — 2    hours  ' 
distillation  treatment  of  zinc  ores.     This  produ' 
which    contains    up    to    0%    Cd,    is    mixed    ^yil 
50%    of    coal,    well     dried,    charged     into     zin' 
muffles,  and  ili.stilled  for  about  22  hours  at  a  h< 
red  heat.     The  distillate   is  condensed  in  shec: 
iron   cones    1    m.   in   length,   and   contains  aboi 
75 "o    Cd,    the   remainder   consisting   of   cadmim 
oxide,   zinc,  and   zinc  oxide  ;    the  residue  in  II 
muffles     contains     45 — 50%     Zn.     The      impm 
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cadmium  is  mixed  mth  40%  of  charcoal,  well 
dried,  and  hojitcd  in  sharply  inclined  cast-iron 
retorts  wliirli  an-  loft  ciniily  in  tlie  fi-ont  (or  tlic 
reception  of  the  nioltin  cadmium.  I'nder  normal 
conditions,  the  extraction  of  cadmium  is  only 
protitahle  at  prices  Inghcr  tlian  M.  7-50  per  kilo, 
(about  :>s.  :!d.  per  lb.),  an<l  when  the  zinc  dust 
cannot  profitably  he  disposed  of  direct  without 
further  treatment. — T.  St. 


Mercury ;     British    imparls    and   exports   of  - 
A.  H.  Pickering,  I^ondon,  Jan.,  1916. 


Price. 

Import.s. 
Bottles. 

Exports. 
Bottles. 

Highest. 

Lowest. 

£   s.  d. 

£    s.   d. 

1900.. 

38,823 

27,712 

7     7    6 

6  17    0 

l'>08  . . 

43,605 

22,348 

8  10    U 

7  12     6 

IlilO.. 

44,595 

24,748 

9  15    0 

7     9     0 

1911  .. 

4C,547 

31,438 

10    0    0 

7  10     0 

1«12  . . 

47,261 

32,240 

8  12     6 

7     3     6 

l'J13  .. 

43,348 

26,815 

7  15     0 

7     0     0 

11)14.. 

37,568 

22,975 

11     5     0 

6  10     0 

1915  . . 

40,579 

13,020 

18  10    0 

11     0     0 

The  estimated  consumption  in  the  L^nited 
Kingdom  is  15,000  bottles  per  annum.  (A  bottle 
of  mercury  weighs  75  llj.) 

Tungstm  [in  ores'];  Reduction  test  for .    M.  L. 

Hartmann.      Min.   and  Eng.   World,    1915,   43, 
1021—1022. 

-Vt  least  0-2  grm.  of  the  finely  divided  ore  is  boiled 
in  a  small  test  t.-.be  with  hydrocliloric  acid  until 
about  half  of  the  latter  is  evaporated  ;  the  solution 
is  diluted  with  an  equal  volume  of  water,  a  piece 
lit  tin  ("  mossy  ")  added,  and  the  liquid  warmed 
if  necessary.  If  a  negative  result  (no  blue  colour) 
is  obtained,  0-5  grm.  of  the  sample  is  fused  with 
sodium  carl)0nate  (4  gnus.),  the  melt  dissolved  in 
water,  an  equal  volume  of  hydrocliloric  acid 
added,  and  the  solution  treated  with  tin  as  before. 
The  final  volume  should  not  exceed  20  c.c,  and, 
in  either  case,  the  blue  colour  is  changed  to  brown 
by  prolonged  reduction.  By  this  method, 
tungsten  may  be  detected  in  materials  containing 
as  little  as  2%  WO,.  Interfering  metals  are 
cr.liunbium,  which  gives  a  blue  colour  unaffected 
by  prolonged  reduction  ;  vanadium,  wliicli  also 
yields  a  blue  compound  on  reduction  in  tartaric 
a<'id  solution  (distinction  from  tungsten)  ;  molyb- 
denum, the  reduction  of  wliich  yields  a  series  of 
lolour  changes  from  violet  to  blue  and  then  to 
black  ;  and  titanium,  which  gives  a  violet  colour 
on  reduction — W.  E.  F.  P. 

Flotalion   process ;     Theory    of    the .     J.    M. 

Callow.   Amer.  Inst.  Min.  Eng.,  1915.     Met.  and 
Chem.  Eng.,   1916,   14,  49—51. 

Observ.\tioxs  on  the  electrostatic  properties  of 
lire  particles  showed  that  floatable  minerals  seemed 
Ito  have  positive,  and  gangue  particles  negative, 
Ihargcs.  Some  gangues  were  found  to  have 
|l>oeitive  charges,  but  these  had  a  tendency  to  rise 
.vith  the  froth.  On  the  other  hand,  the  oil  and  air 
I'ontact  films  of  the  froth  have  both  been  proved 
i  o  have  negative  charges.  The  theory  is  advanced 
]  hat  oil  flotation  is  an  electrostatic  process,  the 
jiegatively  charged  froth  attracting  the  positively 

barged    (i.e.,    floatable)    minerals    and    repelling 

he  gangue  particles. — W.  R.  8. 

Mineral  and  metal  production  in  the  United  States. 

Eng.  and  Min.  J.,  Jan.  8,   1916. 
N  the  table  given  below,  the  production  of  the 
nore  important  metals  and  minerals  in  the  United 
'tates  is  summarised.     The  figures  given  for  1915 


are  mostly  baseil  on  official  figures  for  the  first 
10  months  of  the  year,  the  remainder  being 
estimated  : — 

Metals. 


•   Metal. 

Unit. 

1913. 

1914. 

1915. 

Aluminium 

lb. 

49,601,.500 

(O)  43,000,000 

to)  80,000,000 

('oppcr  (rt) 

lb. 

1,225,735,834 

1,158,581,876 

1,424,640,565 

Ferroman- 

Long 

ganeso 

tons 

229,834 

185,118 

232,210 

Oold  (6)  . . 

Dollars 

88,884,400 

94,531,800 

98,891,100 

Iron 

Long 

« 

tons 

30,736,477 

23,147,226 

29,738,981 

Lead  (c).. 

Sliort 

tons 

433,476 

538,735 

565,356 

Nickel  (e) 

lb. 

47,124,330 

30,067,064 

38,966,  l.<i8 

Quicksilver 

Flasks 

(j)  20,000 

16,300 

0)20,681 

.Silver  (*) 

Troy 

oz. 

60,801,300 

72,455,100 

67,485,600 

Zinc  (d)  . . 

Short 

tons 

358,262 

362,361 

492,495 

(a)  Production  from  ore  originating  in  the  United  States. 
(b)  Tlie  statistics  for  1913  and  1914  are  the  final  and  those  for 
1915  are  the  preliminary  statistics  reported  jointly  by  the  directors 
of  tlic  Mint  and  the  U.S.  Geological  Survey,  (c)  Production  of 
refined  lead  from  ore  and  scrap  origin.ating  in  the  United  States  : 
antimonial  lead  is  included,  (rf)  Total  production  of  smelters, 
except  those  treating  dross  and  junk  exclusively  ;  includes  spelter 
derived  from  imported  ore.  (e)  Imports  ;  for  1915,  first  9  months 
only.  This  nickel  is  refined  in  the  I'nited  States  for  the  pro- 
duction of  metal,  oxide  and  salts.  (/)  As  reported  by  .U.S. 
Geological   Survey,    to)  Estimated. 

Mineral  and  Chemical  Substances. 


Substance.      Unit, 


Coal, 

anth.  (a) 
Coal, 

bitu.  (o) 
Coke  (o) 

Copper 

sulphate 
Iron  ore 


lb. 

Long 
tons 
Petroleum   I  Barrels. 


Short 
tons 

Short 
tons 

Short 
tons 


1913. 


1914. 


91,026,823 
478,688,867 
45,953,808 
54,330,000 
61,847,116 


(W  90,821,507 

(6)422,703,970 

(W  34,555,914 

31,776,670 

42,911,897 


(6)248,446,230  5(6)2e5,762,535 


1915. 


89,000,000 

428,371,921 

40,462,027 

41,032,000 

!;8,843,804 
(6)207,400,000 


(a)  Estimates  of  "Coal  Age.' 
logical  Survey. 


(6)  .4s  reported  by  U.S.  Geo- 


Separation  of  vanadium  from  crude  sodium  uranate. 
Barker  and  Sclduudt.     See  VII. 

P.VTEXT.?. 

Case-hardening  and  other  surface  treatment  of 
iron  atid  steel  articles.  G.  StoUe  and  A.  Hocks, 
Kiel,  Germany.     Eng.  Pat.  8889,  Jtme  16,  1915. 

The  article  is  heated  locally  and  simultaneously 
sprayed  with  carbon  or  other  hardening  material, 
using  the  flame  as  a  carrier  for  the  material  to  be 
sprayed.  In  a  similar  manner,  metals  or  alloys 
low  in  carbon  or  free  from  carbon  may  be  sprayed 
on  to  the  surface  of  iron  containing  a  high  percent- 
age of  carbon. — W.  R.  S. 

Case-hardening  of  calibrated  and  engraved  rollers, 
standard  rollers,  and  the  liJi'C.  Fa^oneisenwalz- 
werk  L.  Mannstaedt  und  Co.  -A^-G.,  Koln-Kalk. 
Ger.  Pat.  286,464,  Nov.  21,  1912. 

The  article  to  be  case-hardened  is  supported  so 
that  it  can  be  rotated  whilst  the  carburLsmg 
powder  Ls  being  distributed  over  it,  the  holder  for 
the  article  being  mounted  on  a  bearing  in  the 
cover  of  the  case-hardening  chamber.  Gases  from 
which  carbon  is  deposited  may  be  introduced  into 
the   case-hardening  chamber. — A.  S. 

Steel,   cast  iron,   and  alloy  castings ;    Process  for 

strengthening .     H.   E.   Field  and  F.   G.   T. 

Daniels,  Wheeling,  W.  Va.     U.S.  Pat.  1,164,487, 
Dec.  14,  1915.  Date  of  appl.,  Oct,  7,  1914. 

The  casting  is  packed  with  inert  material^ in  a 

d3 
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container,  wliii-li  is  heated  in  a  fiirnare  to  1250°  F. 
(680'"  C)  for  a  period  of  5  to  72  liom-s.  then  cooK-d 
gradually  in  the  furnace  to  fioO  F.  (loO'C).  the 
neat  sujiplv  shut  off.  tlie  furnace  Olosed.  and  cook'd 
to  atmospheric  t oinperat vn-e  jjradually  but  more 
rapidly  than  in  the  first  stage. — B.  N. 

Ore  concentration    [bii   the  affitat ion-froth  process]. 

A.  H.  Hicsiins.  aiid  Minerals  Separation.  Ltd.. 

London.   "Eu;;.  Fat.  19,S5.">,  Sept.  U>.  1914. 
The    product    oVitained    by    ti-eatint.'    an    or>|;anic 
siJjstance.  such  a<  an  oil.  fat.  alcohol,  or  phenol. 
with  sulphuric  acid  is  employed  as  the  frotliiug 
agent.— \V.  E.  F.  V. 


Ores;    Concentration  of - 


[by  the  a<iilalio)i-froth 


process].     Slinerals    Separation    Ltd..    Ixmdon. 

From  E.  H.  Xutter.  San  Fi-aneisco,  l,'.S..\.     Eng. 

Fat.  l!».S5t}.  Sept.  Ui,  1914. 
The  frotlung  agent  employed  consists  of  the 
acid  sludge  pi-odiued  by  treating  a  hydrocarbon 
(preferably  unsaturated)  or  a  mixtxu-e  of  hydro- 
carbons, such  as  a  peti-oleum  distillate,  with 
sulphuric  a'-id. — \V.  E.  F.  F. 

Separating  or  classifying  ores  ;  Apparatus  for . 

H.  E.  Wetherbee.  Assignor  to  Wethcrhee 
Concentrator  Co..  Cleveland.  Ohio.  U.S.  Fat. 
1,163,876,  Dec.l4,l915.Date  of  appl.,Mar.3,1915. 

A  STATiciXARY  hyih'aulic-dassifying  receptacle, 
open  at  the  top.  and  provided  with  discharge 
openings  near  the  l)ottom,  has  its  upper  end  sur- 
roundf^  by  a  launder.  A  buoyant  drum. tapering 
towards  it.s  open  top  and  having  discharge  openings 
near  the  bottom,  is  rotated  within  the  receptacle. 
The  receptacle  is  provided  with  a  removable  lining 
in  the  plane  of  the  discharge  openings  of  the  drum. 

— w.  n.  c. 

Cold   and   silver   ores ;     Flotation    method  for   the 

concentration  of  poor .     S.  Michae.li.s,  Ai-any- 

ida,  Hungary.."  tier.  Fat.  287,831,  Apr.  IS,  1913. 
The  ore.  previously  treated  with  oil,  is  led  into 
the  upper  half  of  a  double-walled  vertical  cylindrical 
vessel,  into  which  acid  in  excess  is  suppUed  in  a 
tangential  stream  at  about  the  middle  height.  The 
levers  controlling  the  ore  and  acid  inlets  and  the 
gangue  outlet  are  actuated  by  a  common  lever 
60  that  the  ore  inlet  and  the  gang\ie  outlet  ar(! 
alternatelv  opened  and  closed,  and  tlie  acid  inlet 
is   half   closed    when   the   gangue   outlet   is   open. 

— T.  St. 

Preciotis  metals  ;  A  pparattis  for  the  recovery  of . 

B.  R.  Koering.  Assignor  to  Koering  Cvaniding 
Process  Co.,  Detroit.  Mich.  U.S.  Fat.  1,163,828, 
Dec.  14,  1915.  Date  of  appl.,  July  27,  1914. 
A  PERFORATED  cylinder  lined  with  a  filtering 
medium,  Ls  mounted  concentrically  within  a  closed 
horizontal,  rotating  drum,  and  ore  and  solvent  are 
introduced  into  the  inner  cylinder  through  the 
end  plates.  The  filtered  solution  is  withdrawn 
from  the  annidar  compartment,  into  which  air 
under  pressure  may  be  forced,  to  facilitate  removal 
of  ore  residue  from  the  filter. — W.  E.  F.  F. 

Precipitation  device  [for  gold  and  silver  from  cyanide 

8olulio}ts].     B.  n.  Koering,  A.s.signor  to  Koering 

Cyanifling  Process  Co..  Detroit,  .Mich.     U.S.  Fat . 

1,103,829,  Dec.   14,   1915.     Date  of  appl.,  July 

27,  1914  ;  renewed  Aug.  2,  1915. 

Conical  basins  are  arranged  concentrically  one 

within  the  other  and  spaced  apart  so  as  to  form 

a  series  of  compartments,  communicating  succes- 

tively   at  tlieir  upper  and   lower   parts,   each  of 

which  is  charged  with  precipitant.     The  solution, 

introduced  ijito  the  innermost  vessel  from  belou- 

by  means  of  a  vertical  pipe,  traverses  each  com- 

oartmcnt    in    fe-uccession    and    i.s    discharged    by 


peripheral  overflow  from  the  outer  vessel  ;  the 
bottom  of  the  latter  is  provided  with  a  \alved 
outlet  through  which  the  ))r<'cipitatc  is  removed 
without  interrupting  the  flow  of  solution  through 
the  apparatus. — W.E.  F.  1'. 

Hardening  of  composilions  of  nickel  and  cofijirr. 
F.  J.  A.  Douglass.  Dart-mouth.  Nova  .Scotia. 
l".S.  Pat.  1,163,813,  Dec,  14,  1915.  Date  of 
appl.,  Feb.  9,  1914. 

An  alloy  containing  Ni,  67  parts  by  weight ; 
Cu.  33  parts  :  ferrosilicon,  10  parts  ;  Cr,'2  parts,  is 
claimed. — B.  N. 

Melal-spraying  process.  R.  W.  E.  Moore,  Swiss- 
vale.  Fa.,  .\ssignor  to  Westinghouse  Electric 
anil  Manufacturing  Co.  U.S.  Fat.  1.164.008, 
Dec.  14,  1915.     Date  of  appl..  Mar.  13,  1911. 

A  JET  of  compressed  air  or  gas,  previously  heated, 
is  projected  at  a  high  velocity  into  contact  with 
a  stream,  or  a  thin  annular  film,  of  molten  nutai. 
or  a  line  jet  of  molten  metal  only  may  be  used,  and 
jn-iijected  at  a  Jiigh  velocity,  and  atanangle,  against 
a   heated   deflecting  surface. — B.  N. 

Jioasting-fKrnaces  ;  Stirrer  ior .     L.  B.  Skinner, 

Denver.   Colo.     U.S.    Pat.    1,164.130,    Dec.    M. 
1915.     Date  of  appl.,  Oct.  10,  1914. 

The  stiiTer  comprises  a  hollow  vertical  .shaft  with 
a  central  vertical  partition,  carrying  rabble  arm.s. 
each  divided  into  two  compartments  by  a  vertical 
partition  extending  throughout  the  greater  part 
of  t  he  length  of  the  arm.  The  aruLs  are  locked  in 
tapering  sockets  on  diametrically  opposite  sides  of 
the  shaft  ;  the  central  partition  of  the  shaft  is  in 
line  and  abuts  against  those  of  the  arms. — \V.  R.  S. 

Ore-furnace.  L.  B.  Skinner,  Denver,  Colo.  U.S. 
Pals,  (a)  1,164.131  and  (b)  1.164.132,  Dec.  14, 
1915.     Date  of  appl.,  Mar.  25,  1915. 

(a)  The  cylindrical  multiple-hearth  furnace  has 
air  inlets  at  the  bottom  and  middle  parts,  and  gas 
(jiitlet  openings  at  the  middle  and  upper  parts, 
( ommunicating  through  tlie  outer  casmg  directly 
with  the  air  supply  and  flues  respectively,  each 
conduit  being  provided  wth  an  adjustable  damper. 
(n)  The  furnace-casing  has  openings  at  intervals 
into  which  water-cooled  plates  or  lilocks  of  heat- 
conducting  material  are  removably  iiLserted. 

— W.  R.  S. 

Roasting  furnace  ;  Mechanical  ■ 


.  Akt.-Ges.  f. 
Zink-Industrie  vorm.  W.  Grillo,  and  W.  Schefzik. 
llamborn.     Ger.  Pat.  287,078,  Sept.  20,  1913. 

i    TiiK  furnace  is  provided  with  horizontal  muffles  , 
made  in  one  piece  and  forming  ;in  integral  part  of 
the    furnace.     The    bottoms    of    the    muffles   are 

j    curved   and   the   roofs   arc   slightly   .arched.     The 

j  licating  gas  is  introduced  at  one  end  anil  passes 
t  hrough  flues  beneath  the  muffles,  and  each  heatin); 

j  flue  is  connected  with  independent  air  flue.s,  tlic 
size  of  the  cross-section  of  which  cm  be  varied. 
Ixmgitudinal  cooling  channels  beneath  and  be- 
tween the  nniffles  are  also  provided  to  allow  of 
a    finer   adjustment   of   temperatiire   in   different! 

j    parts   of   the    furnace.     Along   one   side   of  each! 

I   muffle  is  an  opening  closed  by  loose  bricks. — ^A.  S. 

Furnaces    for    melalliirgical    and    other    ptirpoaes ; 
Method    of    healing .      O.    Polysius,     Eison- 

<  giesserei     und     Maschinenfabr.,     Dessau.     Gcr. 
I        Fat.  287,080,  Jan.  10,  1913. 

TiiK  claim  is  for  the  use  of  a  current  of  ga«,  e.'j-, 
air,  heated  by  passing  it  through  one  or  nioP' 
electric  arcs,  as  the  sole  source  of  heat.  Th' 
method    is    specially    advantageous    in    proeessesj 

<  wliere  it  is  undesirable  to  introduce  impuritleB  intW; 
the  material  l)eing  heated,  e.g..  in  the  roasting  of 

'    zinc  blende  and  the  liki>.  and  in  cement  burninp. 

— A.  S. 
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Ore3   and   other   matcriii!  :    Apparatus   ior   treating 

.     II.    B.    Hovlan.l,    iniluth,    Miiin.     U.S. 

Pats.  l.ltil.lsT— l,ltU,189,  Dee.  14,  1915. 
Dates  ot'  appl.,  (a)  Miiy  27,  (b)  June  3,  (c) 
June  17,  l!n,j. 

(a)  Ax  apparatus  for  treating  materials  under 
pressure  consists  of  an  outer  shell,  capable  ot  «-ith- 
standing  pressxn-e  and  enclosing  a  container  of 
suitable  resisting  material,  inletand  outlet  tubes 
for  the  materials  to  be  treated,  and  an  agitator 
for  bringing  them  into  intimate  contact.  (B) 
Apparatus  similar  in  principle  to  that  described 
above  and  suitable  for  treating  the  contents  with 
a  gas  under  pressin-e,  the  gas  being  introduced 
tlu-ough  the  stem  of  the  agitator,  (c)  Apparatus 
consisting  of  an  inclosed  contamer,  feed  bins,  and 
receiving  bins,  all  connected  by  passages  for 
equalismg  the  pressure  and  for  advancing  the 
materials  to  be  treated  through  the  system,  and 
provided  with  inlet  and  outlet  tubes  for  fluid 
reagents. — W.  R.  S. 

Zinc  ;  Apparatus  for  the  manufacture  of ,  using 

a  bath  of  molten  slag.  F.  Tharaldsen,  Drontheini, 
Norn-ay.  tier.  Pats,  (a)  286,228,  Mar.  28,  and 
(B)  286.229,  Mar.  31,  1914.  Addition  to  Ger. 
Pat.  261,188. 

(a)  To  prevent,  as  far  as  possible,  contamination 
of  the  zinc  vapour  by  lead,  in  the  production  of 
zinc  by  introducing  the  ore  beneath  a  l^ath  of 
molten  slag  in  an  electric  furnace,  as  described  in 
the  chief  patent  (tliis  J.,  1913,  832),  there  is 
provided,  in  the  hearth  of  the  furnace,  a  network 
of  channels  communicating  with  receptacles  at  the 
side,  from  whicli  the  lead  which  accumulates  is 
tapped  otT  at  intervals.  (B)  The  slag  is  tapped  off 
periodically  from  the  furnace  into  suitable  recept- 
acles, wherein  it  is  treated  with  reducing  agents. 
The  receptacles  are  provided  M-ith  hoods  connected 
with  a  common  chamber  for  condensing  the  zinc 
vapour. — A.  S. 

Zinc  bath ;    Process   and   apparatus  for   cleaning 

Ike  surface  of  a in   an  electric  furnace  for 

refining  ziiu-  by  distillation.  A/S  Metalforedhng, 
Drontheim,Norway.Ger.Pat.286,557,Apr.  9.1914. 

During   the    cleaning    operation    an    atmosphere 

of  an  inert  gas  is  maintained  within  the  furnace, 

and   the   cleaning   tool   is   introduced   in   such    a 

>   manner  that  admission  of  air  is  prevented  as  far 

as  possible.     A  hood  hinged   to  the  side  of  the 

furnace  forms  a  gas-tight  cover  for  a  receptacle, 

and   is   provided   with    adjustable   slots    through 

which  a  scraper  can  be  introduee<i  into  the  furnace 

to  clean  the  surface  of  the  zinc  bath.     When  dis- 

I   tillation  is  stopped,  the  re,sidual  impure  zinc  can 

j   be  tapped  olf  through  the  hood  into  the  receptacle 

without  coming  in  contact  with  the  air. — A.  S. 

Zinc  muffles;    Manufacture  of .     Celludin  Co. 

m.b.H.,  BerUn.  Ger.  Pat.  287,122,  Sept.  15,  1913. 

'   The  mufBe  is  made  from  a  mixture  containing  an 

i    amotmt  of  zirconia  equal  to  from  1  to  10  "„  of  the 

whole.     A  suitable  mixture  is  composed  of  33-3% 

of  clay,   1 — 10%  of  zirconia,  and   "'grog"  (burnt 

fireclay). — A.  S. 

Muffles ;     Method    and    apparatus    for    removing 

hot  residues  from .      E.    Gellbach   and   M. 

Matt,  Hohenlohehutte.  Ger.  Pat.  286,535, 
May  11,  1913. 

The  residues  are  removed  by  jets  of  air  and  water, 
assisted  by  scrapers  attached  to  the  outer  tube   ; 
of  the  device  through  which  the  water  and  air 
are  introduced. — A.  S. 

Fine  ore,  flue  dust,  and  the  like  mured  icith  fuel ;   I 

Process  for  agglomerating by  fusion.    A.  KroU,   [ 

sen.,  Luxemburg.  Ger.  Pat.  286,607,  Feb.  6,  1914. 

A  SHAFT  ftimace  is  filled  with  a  mixtm-e  of  the  1 


fine  ore  or  the  like  and  fuel,  and  air  is  blown 
through  the  charge  so  as  to  fuse  it.  A  large  exces.s 
of  air  is  used,  so  that  lower  oxides  of  iron  formed 
at  first  are  oxidised  and  formation  of  metallic 
iron  is  restricted.  The  proportion  of  fuel  is  so 
adjusted  that  the  charge  is  fused  as  a  whole,  the 
process  being  intermediate  between  the  sintering 
of  the  mixture  of  ore  and  fuel,  and  the  production 
of  metal  and  u-on-free  slag. — A.  S. 

Sulphatising  roasting  of  ores  and  niciallurgical 
products.  W.  Buddeus.  Ger.  Pat.  286.620, 
.Sept.  7,   1913. 

Sulphide  ores  are  roasted  in  the  usual  way  and 
then  treated  with  hot  roaster-gases  in  a  "shaft- 
fmnace,  converter,  rotary  kiln,  or  other  suitable 
furnace.  Nearly  all  of  tlie  sulpliide-sulphiu- 
is  removed  in  the  preliminary  roasting,  and  hence 
in  the  sulphatising  operation  the  heat  developed 
{i.e.,  the  heat  of  combustion  of  sulphur  dioxide 
to  the  trioxide  plus  the  heat  of  formation  of  the 
sulphates)  is  not  sufficient  to  cause  decomposition 
of  the  sulphates  formed. — A.  S. 

SuH-bath,     preheating,     and     tempering    furnace; 

Combined .      Gebr.  Pierburg,  Berhxi.     Ger. 

Pat.  286,647,  July  8,  1914. 

A  TESiPKRixG  furnace  connected  with  a  chimney 
commimicates  with  a  salt-batli  fiu'nace  by  a 
conduit  provided  with  a  damper,  and  between 
this  damper  and  the  salt-bath  fm'nace,  a  branch 
conduit,  also  provided  with  a  damper,  leads  to  a 
preheating  fm'nace.  When  the  salt-bath  fiu-nace 
is  being  heated,  the  damper  in  the  conduit  leading 
to  the  tempering  ftarnace  is  closed  and  that  in  the 
branch  conduit  is  open,  so  that  the  waste  gases 
serve  to  heat  the  preheating  fm-nace.  When  the 
latter  attains  the  desired  temperattue,  the  other 
damper  is  opened  gradually,  so  that  a  portion  of 
the  waste  gases  passes  to  the  tempering  fuinace. 
By  suitably  regulating  the  damper  in  the  main 
condviit,  it  is  possible  to  control  the  temperatures 
in  the  tempering  and  preheating  furnaces  whilst 
keeping  the  temperature  of  the  salt-bath  fiu^nace 
constant. — A.  S. 


Blast-furnace  gas;     Utilisation  of - 


E.  Hof- 
maim,  Dxiisbm-g-Meiderich.  Ger.  Pat.  287,664, 
Jan.  3,   1915. 

The  blast-fm-nace  gas  is  wlioUy  btu-nt  in  stoves 
which  serve  both  to  heat  the  blast  and  also  to 
heat  air  which  is  circidated  for  heating  boUers, 
Some  of  the  circulating  air  is  taken  for  burning  the 
gas  and  is  constantly  replaced  either  by  fresh 
air  or  by  hot  blast-air. — T.  St. 

Process    for    increasing    the    citric-acid    solubiliiij 
of  phosphatic  slags.   Ger.  Pat.  286,125.   See  XVL 


XI.— ELECTRO-CHEMISTRY. 

Antiseptics  from  sea  water.     See  XIXb. 

Patents. 

Insulating  co7npositioti.   L.  H.  Baekeland,  Yonkers, 
N.Y.,   Assignor  to   General  Bakelite   Co.,   New 
York.    U.S.  Pat.  1.156,452,  Oct.  12,  1915.    Date 
of  appl.,  Oct.  24,  1911. 
The    insulating    composition,    for    impregnating 
coils  or  the  hke,  is  prepared  from  a  phenoBc  con- 
densation   product,    obtained    from    phenols    and 
formaldehyde,    dissolved    in    a    solvent,    snch   aa 
nitrobenzene,  nitrotoluene,  etc.,  not  miscible  with 
water,   possessing  liigh   dielectric  properties,   and 
boiling  above  120'  C.     This  solvent  is  mixed  with 
a  soUd  hydrocarbon,  such  as  naphthalene,  and  a 
suitable    "cvchc    hydrocarbon,    such    as    toluene, 
xylene,  cumene,  etc.,  together  with  an  inert  filler. 
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such  as  iliiiin  clny,  eto.  The  proportions  of  tho 
condensation  i>rodvict  and  the  solvent  are  arranged 
so  that  the  mass  is  at  lii-st  tluid  at  normal  or  some- 
what lii^her  tempera tiii-es.  but  is  transformed  hy 
Jieat.  without  substantial  evaporation,  into  an 
infxisible  s<'Iatino»is  mass,  which  softens  on 
heat  ins;,  lly  employinir  a  sohible  fusible  con- 
densation protluct  and  a  compound  such  as 
hexauii-thylenetetramine,  the  condensation  pro- 
duct which  is  transformed  by  heat  into  an 
infusible  substance  may  bo  formed  indirectly 
in  the  mass. — B.  X. 

Klecirolysis  [of  :i»c  xoUdionsl.  C.  A.  Hall.  JIouiil 
Airy,  Pa.  "l'..s.  I'at.  l.U>3,911,  Dec.  11.  Utl.".. 
Dateof  appl.,Mar.O,UiUi  ;  i-cnewed  Sept.8,191."). 

The  fi-ee  anion  concentration  of  a  zinc  electrolyte 
is  maintained  constant  during  electrolysis,  by 
means  of  a  fmely-tUvided  substance,  wliich  is 
insoluble  in  the  absence  of  the  cm-rent,  but  wliich 
combines  with  the  libcrate<l  anions  when  the 
current  is  passed,  forming  a  compound  electiically 
inert  in  the  electi-olyte.  The  finely-divided  sub"- 
!-tance  and  electrolyte  are  continually  and 
thoroughly  agitated  diu'ing  electrolysis. — B.  X. 

Slorage-batlcry  plairs  ;     Treatment  of  ■ 


.  .     G.  C. 

Carpenter.  Buffalo.  X.Y.,  Assignor  to  Guarantv 
Trust  Co.  of  Xew  York.  U.S.  Pat.  1,161.461. 
Dec.  14,  1915.     Date  of  appl.,  Mar.  8,  1910. 

Xeoative  lead  battery  plates,  after  being  formed, 
are  subjected  to  the  action  of  solutions  of  pcr- 
sulphates  of  the  alicaline  earths  to  oxidise  the 
metal,  forming,  at  the  same  time,  a  compound 
which  is  insoluble,  remains  diffused  throughout 
the  plate,  and  is  unaffected  by  charging  and  dis- 
charging the  battery. — B.  X. 

Ozone-generator.  Allgem.  ElektricitSts-Ges.,  Berlin. 
Ger.    Pat.    286,989,    Apr.    4,    1914. 

The  electrodes  are  in  the  form  of  hollow  plates 
made  in  sections  con.structed  entirely  or  partly 
of  electrically  non-conducting  material.  The  imier 
surface  of  the  electrode  is  provided  %vith  a  con- 
ducting layer,  to  wliich  current  is  conveyed  by 
means  of  the  cooling  liquid  circulated  throupii 
the  electrode.  Tlie  electrodes  are  supported  by 
tubes  which  serve  as  inlets  and  outlets  for  the 
cooUng  liquid. — A.  S. 

Process  and  apparatus  for  the  electrolysis  of  alkali 
chlorides.  Ger.  I'at.  280,918.     See  VII. 


Xn.— FATS  ;  OILS  ;  WAXES. 

Marine  animal  oils,  fish-oils,  a>id  irastr  products  in 
the  soap,  stearine,  and  fatty  acid  industry  ;  The 

treatment   of  • .       C.    K.    Keutgen.       Seifen- 

siederzeit,  191.5,  42,  552 — 553,  573 — 574,  594 — 
595,  617— (J18.  Z.  angew.  Chem.,  1015,  28, 
Ref.,  561. 

The  majority  of  the  processes  proposed  for  the 
preparation  of  odourless  products  from  marine 
animal  oils  and  fish  oils  are  ineffective  for  tlie 
purpose,  but  the  folUnving  treatment  ensures  a 
satisfactory  result  :— The  oil  is  thoroughly  purified 
both  by  mechanical  and  chemical  means,  ami 
subjected  to  a  preliminary  deodorisation  by 
treatment  with  sulphuric  acid  of  sp.  gr.  1-49 — 1-65, 
or  aluminium  sulphate,  and  then  hydrolysetl 
to  the  highest  possible  degree.  The  fatty  acids  are 
carefully  dried,  treated  with  concentrated  sul- 
phuric acid,  and  hfrjUed  with  water  to  convert  the 
resulting  sulphonated  fatty  acids  into  hydroxy- 
acids.  The  crude  fatty  acids  are  filtered  after  the 
addition  of  fullers'  earth  and  then  distilled.  The 
distillate  is  washed  with  highly  dilute  acid  and 
lastly  with  water.     The  solid  and  liquid  fatty  acid.>i 


are  separated  by  pressing.     The  residue  in  the  still 
is    treated    with    acid,    decomposed    by    water, 
tlioroughly  washed,   and  again  subjected  to  dis- 
tillation.    The  fatty  acids  and  the  soaps  prepared 
from  them  are  permanently  odourless.     Odourleas 
neutral    fats   may    be   prepared    by   treating  the 
previously  purilicd  oils  with  a  current  of  carbon 
dioxide  or  other  iiulilTcrent  gas  at   125^ — 2.50°  C. 
They   present  more   or   less  the  appearance  and    | 
))i\)perties    of    boiled    or    poh-merised    oils.     The 
malodorous    bodies    are    carried    over    with    the 
carbon  ilioxide  and  may  be  recovered  by  cooling;    I 
they  constitute  a  yellowish-white  product,  havinx    ' 
a  solidifying  pttiut    (titer  lest)   between  22°  and 
33°  C— J.  P.  B. 

Marine   animal   oils   and   products   obtained  from 

them    by   hydrogcnation  ;     Detection   of .     J. 

Davidsohn.  Seifensieder-Zeit.,  1915,  42,  057—  \ 
659,  078—679.  Z.  angew.  Chem.,  1915,  28,  ' 
Bef.,  560. 

The  bromine  reaction  of  Tortelli  and  .Taffe  (this  J., 
1914,  1061)  is  stated  to  be  of  Uttle  value  for  the 
detection  of  marine  animal   oils,  for  many  of  such 
oils  fail  to  give  a  green  coloration  in  the  te.=t 
Hy<bx)genation  products  of  marine  animal  oils  gi\ ' 
an  intense  green  colour,   but  so  also    do  hydrn 
genised  vegetable  oils,  such  as  linseed  oil  and  soya 
bean  oil.     The  octohromide  test  of  Marcusson  and 
Iluber  fails  with  marine  animal  oils  wliich  have   i 
been  hydrogenised  or  strongly  heated,  but  is  to  be   I 
preferred  to  Tortelli  and  jaffe's  test,  because  its 
indications    are    trustworthy    when    a    positive 
result  is  obtained. — A.  S. 


P.\TENTS. 

Lubricating   oil ;     Composite  - 


.  W.  T.  Rico, 
Cliicago,  111.  U.S.  Pat.  1,163,856,  Dec.  14,  1915. 
Date  of  appl.,  Aug.  16,  1915. 

The  claim  is  for  a  mixture  of  about  60  parts  of 
castor  oil,  15  of  rape  oil,  and  25  of  paraffin  oil. 

— W.  H.  C. 

Oil  from  seed-kernels  :  Process  ot  extraction  of . 

W.     M.     Xeale,     Greenville,'    S.C.     U.S.     Pat. 
l,164,383,Dec.l4,1915.  Date  of  appl.,Mar.4,191J. 

The  crushed  kernels  are  passed  through  a  closed 
chamber  heated  by  a  current  of  steam  and  air 
wliich  travels  in  the  opposite  direction,  and  an- 
meanwhile  agitated  or  beaten  to  prevent  agglom- 
eration during  the  cooking.  Part  of  the  oil  b 
extracted  from  the  mass  as  it  is  forced  from  the 
chamber,  and  the  residue  is  formed  into  cakes, 
which  are  pressed. — C.  A.  M. 


Palm  oil:    Manufacture  of  edible - 


■  s^t  liable  for 


the    preparation    of    margarine.       L.    Beniegaii, 
BerUn-Halensee.  Ger.  Pat.  288,209,  Mar.  4, 1914. 

Tftc;  pulp  of  the  fresh  palm  fruit  is  heated  with 
alcohol  in  vacuo.  The  difficultly  digestible  fatty 
acids  having  an  irritating  action  on  the  mucous 
membrane,  the  dark  brow'n  colouring  matter,  and 
the  pulp-water  are  thus  removed,  and  edible  palm 
oil  is  extracted  from  the  residual  pulp  by  pres.sinj:. 
purified  by  filtration,  and  pasteurised,  with  or 
without  addition  of  common  salt.  The  alcoholic 
liquid  is  distilled  to  recover  the  alcohol,  the 
residual  oil  Ls  separated  from  the  aqueous  layer, 
and  refined  by  ineltinp  to  give  a  product  similar 
to  commercial"  palm  oil. — A.  S. 

Soap  ;  Method  of  solidifying .  W.  D.  Richard- 
son. Chicago,  111.  U.S.  Pat.  1,161.397,  Dec.  14, 
1915.     Date  of  appl.,  Mar.  3,  1915. 

The  pla.stic  soap  is  forced  through  a  confractcil 
orifice  into  a  cold  fluid  of  greater  density  tha?i 
its  own,  so  that  it  is  suddenly  chilled  and  solidified 
without  losing  its  shape.— ^'.  A.  M. 
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Froih-prodiicing  and  tvashinr/  aqcnls  ;    Preparation 

of .     A.  Kaufmann  unci  Co.,  and  \i.  .Mandcl- 

baiim,  Aspei-g.    Gor.  Pat.  287,241,  July  22,  1911. 

FuoTii-piioDiTciNO  agents  prepared  by  melting 
or  heating  carbohydrates  (<'.?..  cane  sugar)  are 
mixed  with  small  quantities  of  a  iia(ui-al  Iroth- 
produiini;  aficnt.  such  as  gum-arabic  or  other 
colloid.  The  frothing  power  of  such  a  mixture  is 
stated  to  be  several  times  that  of  the  components 
tised  .separately. — J.  F.  B. 

Drying  and  deodorising  residues  separated  from 
cfltneitts,  ii-ilh  simultaneous  recovery  of  the  fat, 
tier.  Pat.  2St5,ti()l.     ^ee  XIXb. 

^[elhod  of  adding  the  elements  of  loater  to  xinsaturaied 
organic  acids.     Ger.  Pat.  287,(500.     See  XX. 


XIII.— PAINTS  ;     PIGMENTS  ;     VARNISHES  ; 
RESINS. 

Patents. 

Encaustic  pigments  ;  Process  oi  manufacturing . 

K.  Ferber,  Haardt.     Ger.  Pat.  288,000,  Way  31, 

1911. 
Melted  wax  is  mixed  with  pigments  and  the 
mixture  treated  with  alcohol,  until  a  granular 
mass  is  obtained.  Tills  is  mixed  with  phenol, 
ground  in  a  mill  or  otherwise,  and  freed  from  the 
bulk  of  the  phenol  by  filtration  and  washing  with 
alcohol.  Coats  of  this  paint  are  allowed  to  di'y  in 
the  air,  and  may  then  be  rendered  more  per- 
manent and  brilliant  by  the  application  of  heat. 

— O.  A.  M. 

Linoleum,  lincnista,  and  similar  fabrics  ;  Preparation 

of   7ion-inflamnuible .     A.    Maschke,    Bonn. 

Ger.  Pat.  280.000,  May  9,  1913.  Addition  to 
(ier.  Pat.  207.407. 
An  ester  or  mixed  ester  of  pliosphoric  acid 
with  phenol  or  its  substitution  products, 
or  a  mixture  of  such  esters  as  are  described  in 
the  chief  patent  (this  J.,  1914,  138),  is  added  to  a 
linoleum  mass  containing  linseed  or  other  drying 
oil,    to    render    the    linoleum    non-inflammable. 

— C.  A.  M. 

Coating  and  impregnating  purposes;    Material  for 

.     M.  Buchiier.  Mannheim,  Assignor  to  C.  F. 

Boelu'inger  und  .Sohne.  Mannlieim-Waldhof, 
Germanv.  U.S.  Pat.  1.10r>,222,  Dec.  21,  1915. 
Date  of  appl.,  Aug.  17,  1911. 

See  Ger.  Par.  250,850  of  1910  ;  this  J.,  1913,  499. 

Manufacture  of  carbon  powder  [from  pitch].     Eng. 
Pats. '24,313  and  8901.     ,S"ce  III. 

Preparation  of  coloiir  lakes  from  1-ariilsulph/nnino- 
i-aminoanthraquinone-3-carboxylic  acids.  Ger. 
Pat.  287,013.     See  IV. 

Process  of  manufacturing  floor  coverings  of  the  nature 
of  linoleum  (jrom  rubber].  Ger.  Pat.  280.741. 
See  XIV. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA. 

Patents. 

Floor  coverings  of  the  nature  of  linoleum  :    Process 

of  manufacturing \from  rubber].     \V.  Golom- 

bek.  Spandau.   "  Ger.  Pat.  286,741.  Xov.  10,  1913. 

Ijnolevm  of  great  sti-ength  and  elasticity  is  ob- 
tained by  coating  the  fabric  with  the  residue  left 
on  evaporating  the  solvent  from  a  solution  of  \'ul- 
canised  rubber  bv  means  of  steam. — C.  A.  M. 


Latex;    Apparatus  for  treating and  sheeting 

the  coagulated  product.  L.  Norzagaray,  London. 
U.S.  Pat.  1.104.8.-.0,  Dec.  21,  1915.  Date  of 
appl.,  Dec.  17.  1913. 

See   Eng.  Pat.  29,309  of  1912  ;   this  J.,  1914,  151. 


XV.— LEATHER  ;   BONE  ;  HORN  ;  GLUE. 

Tanning    materials  ;      Nitrogen    in .     H.     G. 

Bennett.  Collegium  (London),  1916,  1 — 4. 
T.A^NXiNG  materials  contain  small  but  character- 
istic quantities  of  nitrogen,  varying  from  017% 
in  quebracho  wood  to  1-18%  in  lentisco.  All  this 
nitrogen  is  not  extracted  in  leaching,  and  the  per- 
centage of  nitrogen  in  the  extract  depends  upon 
the  concentration,  but  a  characteristic  figure  is 
obtained  by  calculating  the  nitrogen  in  mgrms. 
per  grm.  of  tannin. 


Extract. 


Mgnns. 

nitrogen 

per  1  grm. 

tannin. 


Quebraclio  (solid    0126  |  1-9 

(liquid  1)     1)105  I  2-5 

(liquid  2)     0080  i  2-6 

(bleach  2)   0088  ,  2-2 

(bleach  3)   .  0092  i  2-4 

MjTabolans   1 ,  0-204  !  8-4 

3 0-202  7-8 

Chestnut I  0-079  3-0 

Htmlock i  0-177  6-3 

Uanibier  (cube) i  0-450  10-8 

„        (block) j  0-435  i     •    16-4 

The  values  for  gambler  are  high  and  variable, 
OAving  to  the  very  variable  amount  of  insoluble  and 
unextracted  matter  found  in  this  extract.  It  is 
lioped  that  the  nitrogen  figure  will  aid  the  detec- 
tion of  wood  pulp  liquor  in  extracts  and  of 
lentisco  in  sumac. — F.  C.  T. 

Tannin;  A  neic  gravimetric  method  of  dcterminin{] 

.     A.  Gawalowski.     Ledertech.  Rundschau, 

1915,  7,  337 — 338.  J.  Amer.  Leather  Chem. 
Assoc,  1916,  11,  30—31. 
The  tanning  material  is  extracted  with  alcohol 
and  ether,  which  brings  tannin  and  resins  into 
solution,  but  not  pectins.  The  alcohol-ether 
extract  is  evaporated  at  40°  C.  and  the  residue 
treated  -with  cold  water  to  separate  resinous 
matter.  In  an  aliquot  portion  of  the  filtrate  the 
tannin  is  precipitated  mtli  basic  copper  acetate, 
and  the  precipitate  collected  on  a  tared  filter  and 
weighed.  The  precipitate  is  heated  in  a  current 
of  air  or  oxygen  until  converted  into  oxide,  and  is 
then  reduced  in  hydrogen.  The  diSerence  be- 
tween the  weight  of  copper  and  that  of  the  pre- 
cipitate gives  the  tannin  content.  It  is  impossible 
to  calculate  the  amount  of  tannin  from  the  amount 
of  copper  or  copper  oxide,  as  different  materials 
have  widelv  different  factors  (see  Dott,  this  J., 
1915,  1124):— F.  C.  T. 

Coloiir  tests  tcilh  skivers.     O.   Riethof.     J.  Amer. 

Leather  Chem.  Assoc,  1910,  11,  2 — 15. 
Lack  of  imiformity  in  results  of  colour  tests 
obtained  by  different  chemists  has  led  the  author 
to  give  attention  to  the  following  points  : — (1)  The 
kind  of  hide  or  skin  used  for  the  tests,  its  manner 
of  preparation  and  preservation,  the  most  suit- 
able part  for  use,  and  the  thickness  of  the  test- 
piece,  (2)  the  strength  and  quantity  of  tanning 
solution,  the  time  allowed  for  tanning,  the  question 
of  agitation  as  against  laying-away,  and  (3)  the 
washing,  oOing,  and  drying  of  the  test-piece. 
Skivers  take  too  hght  a  colour  and  calf  skin  is  too 
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liable  to  variation.  Tho  iiso  of  split  hide  is  there- 
fore rei-ommouiled.  A  thickness  of  0-5  iiuu.  is 
suitable,  but  sniitll  deviations  fi-oni  this  cause  only 
sUght  variations  in  shaile.  Uorophenol  is  an 
excellent  pii-sorvative  for  the  hides  but  should  bo 
thoroughly  washed  out  befoi-o  using,  tho  hide, 
using  warm  water  in  the  case  of  skivei-s.  The 
amount  of  tannin  employed  in  the  test  is  much 
more  important  than  tho  sti-ength  of  the  Uquor, 
which  may  vju-y  considerably  without  causing 
much  alteration  ni  shade,  provided  the  liidc  spUt 
be  well  tanned.  A  quantity  of  liiiuor  (con- 
veniently of  analytical  strength)  containing  tannin 
to  the  extent  of  80",',  on  the  dry  weight  of  the 
hide,  shoiUd  be  used,  and  drumming  continued 
for  six  hours,  when  the  hide  will  bo  well  tanned, 
and  most  of  tho  tannin  taken  up,  thus  avoiding 
danger  of  selective  absorption.  Skivers  and  sheep 
skins  were  found  to  tan  much  more  slowly  than 
hide  splits  and  to  yield  nnich  less  rcu;ular  rcsidts. 
Hide  splits  take  the  same  shade  if  allowed  to  lie 
in  the  liiiuor  instead  of  being  drummed,  but 
occasional  shaking  and  longer  time  are  needed. 
After  tannage  tho  test -pieces  should  be  squeezed 
by  hand,  washed  by  shaking  for  fifteen  minutes 
with  distilled  water,  tacked  out  on  boards,  and 
dried  slowly  in  a  dark  place.  If  liquor  of  analytical 
strength  has  been  used,  oiling  is  not  uecessarv. 

— F.  C.T. 

Leather;  Changes  in  skins  lUirina  their  eonversio)i 

into .     A.  A.  Schlichte.     J.  Amer.  Leather 

Chem.   Assoc.,    1915,    10,   585 — 012.     (See   also 
this  J.,  I'Jlo,  1218.) 

Further  «ttemi)ts  were  made  to  fdl  loose  flanks 
of  calf  skin  with  glue  or  gelatin  and  with  com- 
binations of  blood  and  glue,  and  blood  and  gelatin. 
No  satisfactory  results  were  obtained  ;  linishing 
was  rendered  diflicult,  and  bacterial  a<.'tion  could 
not  always  be  prevented  when  blood  was  used. 
Experiments  were  earned  out  showing  that 
sterile  hides  can  be  unhaired  liy  sterile  lime 
liquors  with  or  without  arsenic  sulphide  or  sodium 
sulphide.  For  sterilising  the  hide  tho  Seymour- 
Jones  method  (this  J.,  11)12,  35)  was  found  quite 
effective,  as  no  growtli:?  could  be  obtained  from 
hide  so  treated,  under  conditions  which  allowed 
the  growth  of  B.  tetanus  or  B.  acidi  lactici.  Sterile 
hide  was  treated  with  lune  liquor  previously 
heated  in  an  autoclave  and  quite  sterile  ;  after 
thirteen  days  the  hair  was  quite  loose,  and  no 
bacterial  cultures  could  be  obtained  from  the 
Uquor  or  the  hair,  though  check  experiments  with 
B.  tetanus  and  B.  acidi  lactici  tried  under  anaerobic 
and  aerobic  conditions  respectively,  always  gave 
positive  results.  In  further  experiments,  lime, 
lime  and  arsenic  sulphide,  lime  and  arsenic  sulphide 
and  hair,  and  lune  and  hair  were  boiled  vigorously 
for  45  mins.  before  the  sterile  calf  skin  was  added. 
These  solutions  remained  sterile  for  several 
months.  In  ea<^h  case  unhairing  took  place  after 
some  days,  and  when  sulphide  was  present  the 
corium  had  almost  aU  disappeared  in  six  months 
when  the  materials  were  still  sterile.  Confirm- 
atory experiments  were  made,  and  large  pieces 
of  cow  hide  unhaired  under  sterile  conditions 
yielded  fairly  satisfactory  leather. — F.  C.  T. 

Japanese  tchite  leather.     M.  Ray.  J.  Amer.  Leather 
Chem.  Assoc,  191«,  11,  22—25. 

The  so-called  Japanese  white  leather  is  not  strictly 
leather,  but  merely  cured  hide  of  remarkable 
toughness,  and  is  .spoilt  by  wetting.  The  raw 
hides  are  depilated  by  soaking  in  the  river  until 
the  hair  is  loose  (.'J — 12  days  according  to  the 
season),  when  they  are  scraped  with  a  blunt  knife, 
washed  and  fleshed.  The  hides  are  then  dressed 
by  treading  for  several  hours  in  brine  containing 
about  3  J  lb.  of  salt  per  hide,  and  are  then  left  for 
one  or  two  days  in  the  tub,  after  which  they  are 


taken  out  and  dried.  After  this  dressing  has  been 
ivpeatcd.  the  liides  are  softened  and  so.nked  before 
oiling.  Hape  seed  oil  is  used  (2$  to  -1  oz.  per  hide) 
and  spivad  over  the  (losh  side.  The  hides  ai-e 
tlicn  alternately  exposed  to  the  sun,  and  softened, 
the  operations  being  repeated  two  or  tlu'cc  times, 
wlien  the  leather  is  in  what  is  called  the  halt- 
lilcached  condition.  After  this,  the  treatment 
\  aries  accortling  to  the  season.  In  the  siumnor, 
the  hides  are  first  bleached  for  six  hours  and  then 
l>ilcd  for  a  few  days,  these  operations  being 
repeated  imtil  the  tannage  is  complete,  wliich  in 
summer  tal<es  about  a  month.  I'inally,  the  hides 
.ue  washed  in  tlie  river  and  dried  in  the  sun.  The 
leather  is  much  tougher  than  ICiu'opean  leather 
prepared  with  alum  and  salt. — F.  C.  T. 

Patents. 

Soft  [itnitdtion  reindeer]  leathers  and  process  for 
numufaeturini/  the  same.  K.  Parker  and  A.  II. 
Patten,  Yeovil.     Eng.  Pat.  14,543,  Oct.  14,  1915. 

Skins  of  relatively  inferior  quality,  such  a.s  Cape 
sheepskins,  are  treated  to  remove  the  first  grain 
{c.(/..  by  soaking  in  lime  water  and  scraping),  and 
are  then  soake<l  in  a  sohition  of  potassiimi  car- 
lionate  (say  3  lb.  in  (iO  galls.),  preferably  at  about 
!H)'  F.  (32°"C.),  until  the  second  grain  is  sufficiently 
loosened  to  be  removed  by  scraping.  The  raw 
skins  need  only  be  soaked  in  water  for  3  days 
instead  of  the  usual  7  days.  After  removal  of  tfio- 
second  grain  the  skins  are  dressed  on  the  grain 
side  liy  means  of  the  following  tawing  mixture  : — 
Aluminium  siUphate  or  alum  (say  18  lb.),  salt,, 
preferably  a  mixtiu'e  of  conunon  salt  (51  lb,)  and 
sodium  sulphate  (4 J  lb.),  flom-  (35  lb.),  egg  yolk 
(3  quarts),  and  glucose  (2^  lb.),  with  or  without 
tartar  emetic  (J  II).),  tannic  acid  (2J  oz.),  and 
glycerin  (t  lb.).  The  salts  and  glucose  are  dis- 
solved in  0  galls,  of  hot  water,  and  the  other 
ingredients  added  to  the  cold  solution. — C.  A.  M. 

Decolorlsinij  ai/ent  \for  tanning  c.rtracts].  O.  A. 
Kerr,  Lynchburg,  Va.  U.S.  Pat.  1,163,^27, 
Dee.  14,  "1915.    Date  of  appl.,  Apr.  6,  1914. 

A  HOMOGENEOUS  paste  of  vegetable  substances- 
containing  legumin. — W.  TO.  F.  P. 


XVI.-SOILS ;  FERTILISERS. 

Crop  production;    The  principles  of .     E.  J- 

Russell.  Lectiu'e  delivered  before  the  Ohemii-al 
Society  on  Nov.  18,  1915.  Chem.  Soc.  Trans., 
1915,  107,  1838—1858. 

Up  to  1840  farmyard  manure  held  undisputed 
sway  as  a  fertiliser.  It  was  known  that  plants 
contained  metallic  constituents,  and  that  certain 
metallic  compounds  were  useful  fertilisers,  but 
inasnuich  as  organic  matter  was  the  chief  ct>n- 
stituent  of  plants,  it  was  believed  that  organic 
manures  nmst  be  the  best.  In  1840,  Liebig 
taught  that  the  true  function  of  a  manure  wsis  to 
provide  mineral  matter,  the  nature  of  wliich  was 
to  be  deduced  from  the  composition  of  the  plant 
ashes.  His  presci'iptions  faik'd  completely  in 
practice;  and  the  Kothanistcd  experiments 
sliow-ed  that  he  had  nverlouked  the  role  of  nitrogen, 
and  that  the  composition  of  the  ash  of  the  plant 
was  no  guide  to  the  soil  amendment  req^uired 
in  any  specific  case.  When  arlilicial  fertilisers 
were  first  introduced,  it  was  maintained  that  the 
fertilising  erfect  would  not  endure  ;  but  experience 
disjjroved  this.  a!id  experiments  for  over  00  years 
at  llothamsted  liavi^  shown  that  good  crops  can 
Ije  grown  almost  indelini(,ely  liy  supplying  sufficient 
nitrogen,  phosi)lioriis,  and  potash.  Plot  experi- 
ments by  x'ille  in  the  'sixties  disclosed  the  nature 
of  the  fertilising  elements  required  by  a  given  soil, 
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but  his  work  whs  purely  cuipirical,  and  scientific 
agriculture     marked     tiuic     till     Schloesing     and 
.\iuntz    discovered    that    the    nitrification    of  the 
ammonia  in  sewage  was  due  to  specific  bacteria. 
This  discovery  opened  tip   the  hiirhly   important 
hinterland   of  soil   bacteriology.     \\'cathered  sub- 
.•ioi!    contains    little    plant    food,    bvit    supports    a 
certain   flora    which   when   it   decomposes   yields 
nitrates,    humus,    lime,    etc.,    as    end-products ; 
and  these  furnish  the  conditions   necessary  for  the 
existence   of    bacterial   life   and  for   soil  fertility. 
Scientific   agriciUture   controls  the   decomposition 
by  adjusting  the  air  supply,  water,  temperatme, 
etc.,     by     securing    the     presence     of     beneficent 
organisms,  and  by  maintaining  the  supply  of  plant 
residues.     Fallowing  and  ploughing-in  are  almost 
prehistoric    operations ;     in    modern    practice    a 
special  crop,  e.g.,  clover,  mustard,  lupuies,  vetches, 
is  grown  and  ploughed -in,  or  brought  back  to  the 
laud  as  farmyard  manure.     The  loss  of  nitrogen 
due  to   denitrification,   which  occurs   particularly 
on  prairie  land  and  in  soil  intensively  cultivated, 
lias  been  traced  to  the  hydrolysis  of  proteins  by 
bacterial  agency.     In  well-eovered  manure  heaps 
the  anaerobic  conditions  prevent  loss  of  nitrogen, 
but  so  soon  a«  air  is  admitted  the  loss  proceeds 
apace,    not   aa   ammonia,    but    probably    as   free 
iutix)gen.     In  the  farmyard  the  loss  is  increased 
by  leacliiug,   and   altogether   millions   of   pounds 
sterling    are    lost    annually    from    these    causes. 
Such  biochemical  changes  are  affected  by  minerals, 
e.g.,  lime,    by   the   physical   texture   of   the   soil, 
and  by  the  crop  ;    the  growing  plant  apparently 
I'etards  nitrification,  since  more  nitrate  is  formed 
in  fallow  than  in  cropped  laud,  even  after  allowing 
for  the  nitrogen  assimilated  by  the  crop.     Wliitiiey, 
in  his  studies  of  tobacco   culture  in  the  United 
States,  traced  the  connection  between  good  growth 
and  "  soil  climate,"   (i.e.,  moisture,  temperature, 
etc.),  by  coiTelating  these  factors  viitti  the  sizes 
of   the    soil    particles ;     hence   the    value    of   the 
mechanical  analysis  of   soils.     The  factors  which 
favour  plant  gro\rth  are  so  related  that  the  good 
eflEect  of  any  one  of  them  ensues  only  when  every 
other    factor   is    operative.     The    failure    of    one 
factor  afTects  the  growth,  even  when  the  others 
are  present  in  increased  measure  ;    and  a  stage  is 
finally  reached  when  the  superabundance   of  that 
factor  does  direct   harm.     \Mien  tomatoes  were 
grown  under  favourable  conditions  in   four  pots, 
to  which  successively  increasing  doses  of  sodium 
nitrate   were   added,    there   was    an    increase    in 
growth  from  pots  1  to  2,  but  a  decrease  from  pots 
-  to  4,  because  in  3  and  4  moistui-e  was  deficient  : 
water  was  thus  the  "  limiting  factor."      JNIost  soil 
problems  are  to  be  approached  from  the  standpoint 
of  the  limiting  factor  and  its  countei-ai  tion.   Thus 
dryness  and  acidity  are  counteiacted  by  irrigation 
and  organic  mamu-ing.  and  by  liming  respectively. 
Laboratory   experiments  often  fail  when  applied 
to  field  practice  because  in  the  latter  case  it  is  not 
possible  to  eliminate   the  whole   of  tlie   limiting 
factors  and  make  every  other  contlition,  except 
the   one    under    investigation,    as    favourable    as 
in   the    laboratory.     The    three    main    principles 
of    crop    production    are    accordingly:     (1)    The 
maintenance  of  an  adequate  supply  of  nutrients, 
chiefly  nitrogen,  potash,  and  phosphorus.    (2)  The 
biochemical    decompositions    in    the    soil     must 
proceed  smoothly  and  quickly.     (3)  The  occuiTence 
'^i  limiting  fa<:tors  must  be  prevented  by  ensuring 
that  all  the  requu-ements  of  the  plant  are  satisfied. 
It  is  possible  that  the  existence  of  plant  accessories, 
or  hormones,  as  agents  directuig  and  regulating 
the  vital  activities  of  the  plant,  may  have  to  be 
included.     The  simple  tact  that  phosphates  increase 
plant  gix)w-th  is  very  complex  in  practice.   Labora- 
tory espermients  on  the  effect  of  phosphates  on 
plants  in  sand-cultm-es  are  \-itiated  bv  tlie  unsur- 
mounted  difficulty   of  reproducing  the   factor  of 
the  active  phosphate  inherent  in  the  soil  itself. 


Phosphates  may  be  superabundant  in  a  soil, 
yet  the  plant  may  starve  for  lack  of  added  phos- 
phate. Determinations  of  the  "  available  " 
phosphate  m  soils  by  extractmg  with  1%  citric 
acid  led  to  results  useful  in  practice  but  practically 
useless  as  a  guide  to  the  amount  of  available 
phosphate  present.  The  reaction  between  a 
dilute  acid  and  a  phosphate  in  the  soil  is  ix^vei-sible , 
the  direct  solvent  action  being  accompanied  by 
the  removal  of  dissolvetl  phosphoric  acid  from 
the  solution  by  the  soil,  ^^■lu■n  the  reverse  action 
is  eliminated  by  using  a  ilill'usion  method  of 
extraction,  all  dUute  acids  are  found  to  exert 
approximately  the  same  solvent  eifect.  \Mien 
the  direct  action  is  rendered  negligible  by  adding 
sodium  phosphate  to  the  soil,  acids  fail  to  remove 
all  the  added  phosphate,  i.e..  some  of  it  is  adsorbed 
by  the  soU  particles.  The  curve  showing  the 
distriliutiou  of  added  phosphate  between  the  soil 
and  the  solution  is  the  oriUnary  adsorption 
isotherm,  similar  to  that  obtained  with  charcoal 
and  dilute  acids.  The  curves  for  a  clay  and  a 
sandy  soil  show  that  the  former  adsorbs  far  more 
phosphate  than  the  latter,  bearing  out  the  well- 
known  fact  that  clay  soils  requu-e  heavier  phos- 
phate dressings  than  sandy  soils.  The  effects  of 
phosphatic  manuring  are  :  promotion  of  early 
gro^vth,  early  ripening,  and  root  development, 
and  they  are  especiaUy  marked  in  clay  soils ,  in 
wet  regions,  on  shallow-rooting  and  quick  growing 
plants.  The  factors  of  fertility  are  so  many  and 
so  complex  that  first  principles  have  not  yet  been 
formulated,  and  consequently  accurate  prediction 
is  not  possible  ;  but  soil  sur\'eying,  joined  with 
chemical,  physical,  and  bacteriological  studies,, 
mateiially  assists  the  existing  empirical  methods. 
The  Rothamsted  work  on  the  partial  sterilisation 
of  soils  has  revealed  another  limiting  factor  in 
crop  production,  viz.,  the  activity  in  the  soil  of 
organisms  inimical  to  beneficent  bacteria,  and 
though  the  problem  is  yet  yoving,  good  practical 
results  have  been  achieved  in  the  curing  of  "  sick  "■ 
greenhouse  soils  by  steaming. — E.  H.  T. 


-.     G.  P.  Koch.     J. 
-4SS.     (See  also  this 


Soil  protozoa;  Activity  of — 
Agric.  Res..  1915,  5,  ■IT'; 
J..  1915,  1063.) 

To  determine  the  number  of  active  protozoa  in  a 
soil  sample,  a  drop  of  sterile  water  was  placed  on 
a  sUde  and  a  small  portion  of  soO  stirred  into  it  ;  the 
fihn  was  then  examined  under  the  low  power  (16 
mm.  lens)  of  the  microscope  for  a  period  of  two 
minutes.  Such  an  examination  of  twenty  different 
greenhouse  soils  disclosed  that  active  protozoa 
were  present  only  in  six,  and  these  were  all  loose 
soils  with  a  liigh  moistiue  content  ;  the  organisms 
found  were  small  cihates,  flagellates  were  present 
in  one  soil,  and  amoebae  in  another.  Fourteen 
field  soils  were  examined  for  i  hour  each,  a  new 
sample  being  taken  every  2  minutes  ;  as  no  active 
protozoa  were  seen  even  when  the  moisture 
content  was  shghtly  above  the  normal,  it  is 
inferred  that  they  cannot  act  as  a  factor  limiting 
soil  fertiUty.  Inactive  forms,  however,  are  appar- 
ently present  in  all  field  soils,  and  they  excyst 
under  favourable  conditions,  e.g.,  when  the  soil 
becomes  water-logged.  The  most  important  factor 
determining  excystment  is  the  moisture  content  ; 
temperature,  organic  matter,  and  physical  state  of 
the  soU  are  of  secondary  importance.  Under  normal 
favourable  conditions,  encysted  protozoa  do  not 
become  active  in  2  minutes" ;  small  cihates  excyst 
in  1 — 2  hours,  flagellates  in  G — S  hours,  and  large 
cUiates  in  40  houi-s,  when  the  temperature  is 
22 '~ — 24^  C. — E.  H.  T. 


Arsenic  applied  as  a  spray  for  iceeds.     McGeorge. 
See   XIXb. 
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Patents. 
Phosphatic  sings  ;    Process  for  incrrasinn  the  cilric 

acid-solubiliiu  of .    Hasper  Eison-  i\nd  Stahl- 

werkc.  Ger".  Pat.  286,125.  Jan.  13,  1915. 
S.\XD  is  adiloil  by  means  of  a  sand  blast,  to  the 
molten  slag  flowing  from  the  converter.  The  sanil 
uu-lts,  and  an  intimate  mixture  of  slaj:  and  sand 
is  thus  obtained.  The  .iddition  of  5"o  ot  sand 
increases  the  citric  acid-solubility  of  the  phos- 
piioric  acid  of  basic  slag  to  t)S-5%. — A.  S. 

Fertilisers  ;      Manufacture     of from     silicates 

containing  potash.  Kaliwerke  Grossherzog  von 
Sachsen  A.-O.,  Dietlas.  and  K.  Ilepke,  Dorndorf, 
Ger.  Pat.  280.187,  Feb.  17,   1914. 

A  MiXTritE  of   the   silicate   and   dry  magnesimn 

oxyddoride.  both  finely-ground,  is  heated  to  dull 

redness. — A.  S. 

Feriilisers.      Badische   Anilin   und   Soda   Fabrik. 

Ger.   Pat.   286,491,   May  24,    1914. 
The  use  of  phosphates  of  lu'eas  as  fertilisers  is 
claimed. — M  S. 

Anticorrosive  malcrial  to  tcithstand  water,  acid  gases, 
and  liquid  acids.     Ger.  Pat.  288,263.     See  IX. 

Drying  and  deodorising  residues  separated  from 
effluents,  tcitlt  simultaneous  recovery  of  the  fat. 
Ger.  Pat.  280,064.     See  XIXb. 


XVU,— SUGARS  ;  STARCHES  ;  GUMS. 

Beetroots  attaclced  by  Cercospora  beticola  sacc.     E. 
Saillard.     Comptes  rend.,  1916,  162,  47 — 49. 

Is  several  parts  of  France  the  beets  of  last  season 
were  seriously  attacked  by  a  fungus,  Cercospora 
beticola  sacc.  The  crop  was  in  consequence  poor  in 
quantity  and  quahty,  though  in  most  cases  the 
sugar-content  of  the  roots  was  almost  normal. 
The  working  of  the  beets  showed  anomalies 
similar  to  those  observed  in  the  dry  season,  1911, 
viz.,  low  purity  and  high  mineral-content  of 
juices,  loss  of  alkalinity  during  heating  of  juices, 
and  abnormal  production  of  molasses  (cp.  Pill- 
hardt,  this  J.,  1911,  132U).  The  author  found 
that  the  three  classes  of  nitrogenous  substances 
distinguished  by  Andrlik,  viz.,  albuminoid  (pre- 
cipitated by  cupric  hydroxide),  anunoniacal  and 
amide  (eliminated  by  heating  first  with  acids  and 
then  with  magnesia),  and  mela-ssegenic  (by  differ- 
ence), were  all  present  in  larger  amounts  than 
usual,  and  in  most  cases  in  larger  amounts  than  in 
1911.  In  the  determination  of  .sucrose  in  the 
roots,  direct  polarisation  of  extracts  obtainofl 
by  cold  aqueous  digestion  (Degener-.Saillard)  p.i ,  ■ 
values  higher,  in  some  cases  by  0-4 %,  than  tlic-' 
obtaLne<l  by  inversion  whether  by  acid  or  invertase. 
Hence  the  roots  contained  other  dextro-rotatory 
substances  not  precipitable  by  basic  lead  acetate, 
but  these  disappeared  during  the  factory  operations 
(cp.  Andrlik  and  Stanck,  this  J.,  1910.582  ;  1911. 
299;  Herles,  1911,  1325).  Experiments  showed 
that  aspartic  and  glutamic  acids,  heated  in  alkaline 
solutions,  slowly  lose  their  rotatory  power  and 
evolve  ammonia. — J.  H.  L. 

Sugar    beets;     Decrease    in    sugar-content    of 

during   storage.     Foth.       Z.    Spiritusind.,    1915, 
38,  247.     Z.  angew.  Chem.,  1915,  28,  Kef.,  562. 

.SuoAB  beets  were  put  into  store  on  Jan.  30,  showing 
on  test  14-9%  of  sugar  and  yielding  4-5  litres  of 
rectified  spirit  per  100  kilos.  On  May  13,  the 
sugar  content  had  fallen  to  13-4%,  and  the  yield 
of  alcohol  to  4  litres.  On  July  6,  tests  showed  a 
further  decrease  to  9-8°;,  of  sugar  and  3  litres 
of   alcohol.     The    latter   nvunbers    are    calculated 


on  the  weight  of  beets  when  taken  out  of  store, 
wliich  woidd  be  much  loss  than  tlioir  original 
weight.— J.  F.  B. 

Vacuum  pans  [in  sugar-houses] ;    Factors  affecting 

econonri/  in .     E.  W.  Kerr.     Intern.  Sugar 

J.,  1916,  18,24—29. 

From  residts  obtained  with  vacuum  pans  operated 
in  sugar-houses  in  Louisiana  and  Porto  Rico,  it  is 
concluded  that  the  coefficient  of  heat  transmission 
is  the  only  true  measui-e  of  tlio  heat  transmitting 
capacity  of  the  heating  siuface.  For  coil  pans 
the  average  coefficient  of  heat  tr-'insniission  with 
straight  (uiunixed)  strikes  was  110,  the  three  best 
results  being  124-3,  KM -5,  and  174-8,  without 
whii  h  the  average  would  have  been  only  95.  These 
three  high  values  were  all  obtained  with  pans 
having  short  coils,  which  were  well  drained,  and  in 
which  the  heating  sm'face  was  clean.  Calandria 
(■■  Express  ")  pans  gave  coefficients  of  heat  trans- 
mission which  were  about  40 "j,  higlier  than  the 
average  obtained  for  coil  pans,  while  the  rise  in 
temperatiu'o  of  boiling  due  to  hydrostatic  head, 
density,  and  purity  was  less.  This  was  due  to  the 
more  rapid  circulation  and  the  more  efficient 
removal  of  condensed  water,  the  latter  being 
eftected  b-y  the  sloping  tube  sheets  and  inclined 
tubes.— J.P.  O. 

Dextrose ;     Role    of    atmospheric    oxygen    in    the 

oxidation    of with    potassium   permanyanale 

in  the  presence  of  varying  amoiails  of  alkali. 
The  products  of  the  o.vidation.  K.  J.  AVitzemann. 
J.  Amer.  Chem.  Soc,  1916,  38,  150—161. 

WiiBN'  dextrose  is  oxidised  completely  by  per- 
manganate in  the  presence  of  varying  amounts  of 
alkali,  the  calculated  quantity  of  permanganate  Ls 
not  consumed.  The  deficit  occurs  to  a  sUght 
extent  even  in  the  absence  of  alkali,  but  increases 
rapidly  cm  the  addition  of  small  quantities  of 
alkali  up  to  a  concentration  of  about  A'/IO,  and 
then  diminishes.  This  is  due  to  the  action  of 
atmospheric  oxygen,  wliich  either  oxidises  the 
.sugar  directly  in  alkaline  solution  or  oxidises  the 
manganous  Sivlts  formed.  The  sole  products  of 
the  complete  oxidation  of  dextrose  are  carbon 
dioxide  and  oxalic  acid.  The  quantity  of  the 
latter  formed  increases  from  nil  to  42  "o  witlun  a 
small  range  of  change  in  alkalinity  ;  this  is  not 
solely  a  question  of  tlxe  initial  concentration  of  the 
alkali,  but  is  also  dependent  on  the  degree  to 
which  the  initial  concentration  is  maintained. 
Oxalic  acid,  or  potassium  hydrogen  oxalate,  is  not 
stable  in  permanganate  solution,  so  that  any 
oxaUc  acid  which  is  formed  cannot  persist  until 
the  amount  of  alkali  present  is  sufficient  to  con- 
\irt  it  into  normal  potassium  oxalate,  which  is 
1  l>le  in  permanganate  solution.  The  mechanism 
I  he  formation  of  oxalic  acid  is  discussed. — W.P.S. 

Lmvxilose  ;  The  diphenylamine  reaction  of .    L. 

Kadlljerger.     Oesterr.-ung.    Zeits.  Zuckerind.  u. 

Landw..  1915,  44,  261 — 264.    Z.  angew.  Chem., 

1915,  28,  Kef.,  592. 
TiTE  reaction  between  diphenylamine  and  Isevulose 
(see  Pinoff  and  Gude,  this  J.,  1914,  657)  consists 
of  two  jjhases  ;  the  diphenylamine  is  first  con- 
verted by  the  sulphuric  acid  into  diphenylbenzidine 
and  this  is  oxidised  by  the  liievidose  to  form  the 
X-phonylated  <ii-iniine  of  p-diphenoquinone,  an 
inclamine.  The  diphenylamine  reaction  (blue 
coloration)  of  carbohydrates  in  general  depends 
on  the  fact  that  all  carbohydrates,  when  inverted 
at  68°  C,  yield  tevulose  or  dextrose  and  that  both 
these  sugars  react  with  diphenylbenzidine. — W.P.S. 

Sugar-formation  and  production  of  dark-coloured 
liquor  in  sulphite-cellulose  manufacture.  Oman. 
See  V. 


Vol.  XXXV.,  No.  3.] 


Cl.  xvin.— fermentation  industries. 


191 
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Apparatus  for  the  continuous  solution  of  solid 
suljstaiiccs,  especially  for  slakimj  lime  icitli  sugar 
iuice  or  u-alcr.  Gor.  I'at.s.  280,821  and  286,825. 
See  I. 

Manufacture  of  hydroocn  sulphide  and  alkali 
or  alkaline-earth  sulphides.  Ger.  Pat.  280,947. 
See  VII. 


XVIII.— FERMENTATION    INDUSTRIES.       i 

Hops  ;   Determination  oi  moisture  and  bitter  resins   l 

in .      O.   Wing.?.'    Wodi.   Bran.,    191.5,   32, 

376—380. 

WrEGMAN'N'  (.Vllgom.  Br.i\iei'-  u.  Hopfenz.,  1015, 
1315 — 1318)  has  crititised  tlio  methods  recently 
published  by  the  author  aud  others  (tliis  J.,  1915, 
43).  He  found  that  samples  of  hops  lost  only  about 
half  as  imuh  weiglit  at  35'  C.  in  vacuo  as  at  100°  C. 
in  air.  The  author  points  out  that  the  results 
obtained  under  the  former  conditions  are  con- 
firmed by  drying  to  cou.stant  weight  over  sulphuric 
acid  in  vacuo  at  the  ordinary  temiJerature,  and  that 
samples  dried  at  35^  C.  can  be  used  for  the  deter- 
n\ination  of  resins,  whilst  at  highei  temperatures 
<lecomposition  occurs  and  at  80°  or  100°  C.  the 
liops  become  dark  brown  and  resemble  burnt 
straw.  The  tasting  tests  with  the  a-,  /3-,  and  y- 
resins,  in  beer  wort  {ibid.),  cannot  be  regarded  as 
very  exact,  but  the  results  confirm  the  view,  which 
Wicgmann  shares,  that  the  bitterness  of  the  resins 
is  closely  related  to  their  acidity.  For  the  deter- 
mination of  the  bitter  substances  ether  is  recom- 
mended in  preference  to  carbon  tetrachloride  only 
because  it  extracts  the  resins  more  rapidly  than  the 
latter  ;  the  results  of  duplicate  determinations  are 
as  concordant  as  the  variable  nature  of  hop 
samples  permits.- — J.  H.  L. 

Alcoholic  fermentation  :  Actioyr  of  ultraviolet  rays  07i 

.     R.  de  Fazi.   Annah  Chim.  Appl.,  1915.  4, 

301—329. 

A  SOLUTION  of  dextrose  inoculated  witli  beer  yeast 
was  exposed,  at  a  distance  of  20  cm.,  to  the  light 
from  a  1200  candle-power  Cooper-Hewitt  mercury 
vapour  lamp  operating  at  110  volts  and  4  amperes. 
The  rate  of  fermentation,  as  measured  by  the 
volume  of  carbon  dioxide  produced,  was  about 
double  that  of  a  similar  mixture  not  exposed  to 
ultra-violet  rays.  Wlien  the  fermented  solutions 
were  kept  in  vessels  closed  with  plugs  of  cotton- 
wool, the  solution  wliicli  had  been  exposed  to 
ultra-violet  rays  remained  unaltered  even  after 
20  days  and  gave  the  same  yield  of  alcohol  on 
distillation  as  immediately  after  fermentation, 
whereas  in  the  other  solution  the  development  of 
moulds  was  observed  after  5  days  and  the  solution 
acquired  a  pronounced  acetic  odour.  A  similar 
acceleration  of  fermentation  was  observed  when  a 
suspension  of  yeast  in  water  was  exposed  to  ultra- 
\-iolet  rays  and  then  used  for  fermentation  under 
normal  conditions.  The  author's  results  show  that 
yeast  is  not  destroyed  by  exposure  to  ultra-violet 
rays,  even  for  14  hours,  but  that  its  activity  is 
increased,  owing  to  the  bactericidal  action  of  the 
rays  on  organisms  injurious  to  alcoholic  fermenta- 
tion. It  thus  becomes  possiVile  to  cultivate 
selectively,  by  exposure,  to  ultra-\-iolet  rays, 
yeast  more  active  than  that  grown  under  ordinary 
conditions  (see  also  Eng.  Pat.  1335  of  1914  : 
this  J.,  1914,  936).— A.  S. 

Fermentation  vats.     P.  Eohland.     Z.  ges.  Brauw., 
1915,   38,  203—205. 

ALrMrNmi  ■  vats  embedded  in  or  supported  by 
ferro-concrete  may  corrode  owing  to  liberation  of 
lime  from  the  concrete  in  a  moist  atmosphere. 


unless  the  metal  is  completely  insulated  from  the 
concrete.  ParalTin  and  insidating  materials  con- 
taining saponitiable  matters  have  proved  un- 
satisfactory for  this  purpose.  The  relatively  slow 
suijsidence  of  yeast  in  "  Kbon  "  vats  and  others 
with  very  smooth  surfaces  is  attriVnited  to  elec- 
trical phenomena  or  changes  in  surface  energy  of 
the  cells.— J.  H.  L. 

Beers  ;  Separation  of  exceptionally  large  quantities 

of  calcium  o.ralate  in .     H.    Will.     Z.   ges. 

Brauw.,    1915,    38,    105 — 106,    11.5 — 110.     (See 
also  this  J.,  1913,  708.) 

SosrE  particulars  are  given  relating  to  observed 
cases  of  the  formation  of  deposits  of  calcium 
oxalate  in  beers.  The  wort  from  a  brewery 
where  such  deposits  had  been  observed  was 
employed  as  culture  medium  in  tests  with  79 
different  organisms.  Certain  wild  yeasts  were 
found  to  give  rise  to  the  formation  of  calcium 
oxalate  crystals  in  this  wort  but  not  in  others. 
The  author  concludes  that  the  formation  of  oxalate 
deposits  depends  primarily  on  the  composition  of 
the  wort,  that  oxahc  acid  occurs  in  beers  much 
more  frequently  than  is  generally  supposed,  but 
tliat  the  conditions  are  not  always  favourable  to 
its  separation  as  calciimi  salt.  The  separation 
has  been  observed  in  sterile  wort  left  standing  for 
a  long  time. — J.  H.  L. 


Cider   and   perry;    Disorders   of- 


B.    T.    P. 


Barker  and  O.  Grove.  J.  Board  Agric,  1916, 
22,  939—949.  (See  also  tliis  J.,  1911,  915  ; 
1912,  1048  ;  1913,  443.) 

The  commonest  disorder  of  cider  and  perry  is 
acetification  produced  by  Bacterium  xylinum  and 
other  organisms  ;  in  slight  cases  the  eiiect  of 
acetic  fermentation  on  the  general  character  of 
the  liquid  is  not  very  marked,  but  in  extreme 
cases  the  beverage  becomes  uudrinkable.  Acetific- 
ation may  take  place  during  storage  of  the  fruit, 
particularly  if  the  fruit  is  wet  and  stored  in  heaps, 
dming  maceration  of  the  pomace,  and  dvu-ing 
keeving.  Owing  to  the  carbon  dioxide  given  oft' 
diu'ing  alcoholic  fermentation,  acetification  has 
little  chance  of  taking  place  at  this  stage,  since 
air  cannot  come  into  contact  with  the  surface  of 
the  liquid.  After  alcohohc  fermentation  has 
ceased,  tlie  liquid  is  again  particularly  liable  to 
acetification.  The  best  means  of  preventing  the 
"  troiible  are  storage  of  the  fruit  under  satisfactory 
conditions,  exclusion  of  air  as  far  as  practicable 
from  the  jiuce  during  and  after  fermentation,  and 
storage  of  the  finished  cider  at  as  low  a  temperature 
as  possible.  The  cider  or  perry  shoidd  be  kept 
in  a  cellar  at  a  temperature  below  50°  F.  (10°  C), 
the  casks  should  be  completely  filled  and  tightly 
bunged.  and  any  loss  by  evaporation  or  leakage 
should  bo  made  up  every  fortnight.  Cider  sick- 
ness is  a  common  disorder  in  some  districts  ;  the 
first  sign  generally  noticed  is  a  violent  evolution 
of  gas,  the  liquid  then  becomes  tin-bid,  loses  its 
flavom-,  and  is  unsaleable.  The  disease  is  caused 
by  a  bacterium,  and  is  very  contagious.  It  rarely 
occm-s  if  the  cider  is  kept  at  a  low  temperature 
or  when  tlie  amount  of  malic  acid  present  is  not 
less  than  0-5%.  Prevention  of  the  sickness  may 
be  attained  by  blending,  the  aim  being  to  produce 
a  mixture  wliich  shall  ferment  rapidly  and  which 
has  a  degree  of  acidity  as  high  as  considerations 
of  palatabilitv  will  allow.  Ciders  which  are 
Uable  to  sickness  are  also  liable  to  become  oUy  or 
ropy  and  the  same  means  of  prevention  may  be 
emploved.  Oilv  or  ropy  cider  may  to  some 
extent  be  clarified  with  gelatin  and  tannin  and 
rendered  fit  for  consimiption.  The  presence  of 
iron  in  the  cider,  whether  contained  natxiraUy  in 
the  apples  or  introduced  by  contact  of  the  juice 
with  iron  vessels,  renders  the  cider  liable  to 
blackening  when  exposed  to  the  aic  ;  the  blackening 
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tako*  plave  p;irtu-iilarly  after  tho  dissolvod  carbon  ! 

(lioxide    has    escaped    from    the  Uquid,  the   ii-on-  | 

tannin  compound  being  then  oxidised  by  atmo-  | 

spheric   oxygen   and    exhibiting   a    grecuish-black  ' 
colour. — \V.  P.  S. 


Alcohol;    MaiiHiurtiiri'  of  ■ 


■  from    sulphite    lyea 


in  Sictdeii.  Board  of  Trade  J..  Jan.  27,  1910. 
The  Sw-odisli  Boaitl  of  Trade  has  subniitteil  to  the 
Swedish  (.ioveriunent  a  rept>rt  on  tlie  mamifacture 
of  sulphite  spirit,  and  hiis  V)i-ought  forwanl  pi-o- 
posals  for  the  encouragement  of  its  use  and  the 
development  of  its  inanufa<^tiu'e  in  Sweden.  The 
principle  is  laid  down  that  tlie  manufacture  and 
sale  of  denatvu-ed  spirit  for  the  propulsion  of 
motors  and  other  technical  piu-poses  .slunild  be 
reserved  as  far  as  possible  to  the  sulpliite  spu-it 
factories,  whereas  tne  manufactiu-e  of  spirits  for 
consumption  is  to  be  left  to  factories  liitherto 
engaged  in  that  manufacture.  It  is  proposed 
that  the  manufacture  of  deuatm-ed  spii-it  shall  be 
restricted  and  made  subject  to  licence  in  the  case  of 
distilleries  and  refineries  of  spirits,  whereas  svUphite 
spirit  factories  sliall  be  permitted  to  manufacture 
denatm-ed  spirit  without  restrii-tion,  and  shall 
moreover  have  the  exclusive  right  of  denaturing 
with  benzol.  It  is  further  proposed  to  protect  the 
sulphite  spirit  industry  by  le\'yniK  t)n  benzine  a 
Customs  duty  of  14  ore  per  litre  (or  20  ore  per  kilo.). 
At  present  benzine  is  allowed  to  be  imported  into 
Sweden  duty  free. 

Xeulralisation   and  fermentation   of  sulphite  tcood 
pulp   rcaste    lyes.     Oman.     See   V. 

Dclennination  of  potassium  bitartrate  by  the  reduction 
of  potassium  iodide  and  iodate.     Kantor.    iSee  VII. 

Kew  reaction  of  picric  acid  and  its  applications. 
[Detection  of  picric  acid  in  urine  and  beer.] 
Castets.     See  XX. 

Source   of  error   in   the   determination   of  protein. 
Wiist.     See  XXIII. 

Patents. 

Potatoes  [for  distilleries]  ;  Process  for  the  preservation 

of .     Verein     der     Spirit  usfabrikant  en     in 

Deutschland,    Berlin.     Ger.    Pats,    (a)    286,106, 
May  30,  1914,  and  (B)  28tS,107,  June  7,  1913. 

{.\)  Grated  raw  potatoe-s  are  inoculated  in  a  water- 
tight receptacle  with  a  pure  culture  of  lactic  acid 
tiacilU  at  a  temperature  favourable  to  the  action 
of  the  latter.  Substances  containing  sugai",  such 
ad  grated  or  sUced  sugar  beets,  or  beet  mola-sses, 
may  be  added  to  the  potatoes.  An  acid  mash  as 
prepared  and  used  in  distilleries  may  be  used  for 
inociilating.  (b)  Hot  spent  distillery  wash  is  used 
for  warming  the  potato  pulp  to  the  desired  tem- 
perature, and  spent  wash,  with  addition  of  sweet 
wort  or  other  saccharine  material,  is  vised  for 
preparing  the  acid  mash  used  for  inoculating. 

— A.  S. 

Unfermented      heveraye.      Bevera/je.      U.S.      Pats. 
l,lt}4,193  and   1,164,287.     See  XIXa. 


XIXa.— FOODS. 

Benzoic  acid  in  animal  foodstuffs  ;    Detection  and 

determination    of .       K.    Baumann    and    J. 

Gr<jssfeld.  Z.  Unters.  Kalu-.  Genussm.,  1915, 
29,  397—409.  465—472.  Z.  angew.  Chem.,  1915, 
28,  Ref..  497. 

For  the  determination  of  l)eiizoic  acid  in  milk, 
butter,  margarine,  etc.,  it  is  converted  into  its 
potassium  salt,  potassium  soaps  are  removed  by 
precipitation  with  calcium  chloride,  and  proteins 
oy  means  of  phosphotungstic  acid,  the  benzoic  acid 


is  extracted  by  percolation  with  carbon  tetra- 
chloride, and  titrated  with  N,  10  alkali.  In  the 
case  of  products,  such  as  cheese,  etc.,  containing 
considerable  quantities  of  water-soluble  fatty  acids, 
the  isolation  of  the  benzoic  acid  is  exceedingly 
dillicult.  For  meat,  sausages,  and  the  like, 
100  gnus,  is  boiled  with  100  c.c.  of  5%  sodium 
hyiU-oxide  solution,  the  aqueous  solution  is- 
removed,  the  fat  treated  with  50  c.c.  of  benzene 
anil  extracted  with  water,  and  the  united  aqueous- 
extracts  are  acidified  with  dilute  suli)luiric  acid, 
an  equal  volume  of  sulphuric  acid  added  to  the 
solution  so  as  to  form  a  lower  layer,  anil  the  liquid 
.listilled  with  steam.  The  distillate  (500  c.c.)  is- 
made  faintly  alkaline,  warmetl  to  dissolve  the 
fatty  acids,  neutralised  with  sulphuric  Jicid.  con- 
centrated to  50  c.c.  treated  \vith  2  c.c.  of  calcium 
chloride  solution,  the  precipitate  washed  with 
40  c.c,  of  hot  water,  the  solution  treated  with.  5  c.c. 
of  dilute  sulphuric  acid,  the  lienzoic  acid  extracted 
by  percolating  with  carbon  tetrachloride  for  6 
hours,  and  titrated, — A.  S. 

Pepsin  :    Adsorption  of  aqueous  solutions  of 

by  alumina.  M,  A,  Bakuziu  and  E.  M.  Braudo. 
J.  Kuss.  Phvs.-Chem.  .Soc,  1915,  47, 1055—1056. 
J.  Chem.  S6c.,  1915,  108,  i.,  1018—1019. 

Whereas  trypsin  is  optically  inactive  and  is 
not  adsorbed  from  its  solutions  by  alumina, 
pepsin  exhibits  the  specific  rotation,  [o]d  =  -t-OSO", 
and  is  adsorbed  by  alumina.  From  100  grms. 
of  a  5°^  aqueous  "pepsin  solution  (sp.gr.  10222' 
at  15°  C.),  10  grms.  of  alumina  adsorbs,  in  twenty 
four  hours  at  the  ordinary  temperature,  12-4^^ 
of  the  pepsin  present,  the  fraction  thus  removed 
having  [ajn  =  -i-680°.  If  the  liquid  is  then  freed 
from  alumina  by  centrifuging  and  treated  with  » 
second  portion  of  alumina,  both  the  concentration 
and  optical  i-otation  of  the  solution  remain  un- 
changed. Removal  of  tlxe  liquid  by  pressure  from 
tlie  alumina  containing  the  adsorbed  pepsin, 
and  treatment  of  the  residue  with  water  yield  a. 
neutral  liquid  which  is  proteolytically  inactive, 
and  leaves  no  solid  residue  on  evaporation.  Adsorp- 
tion of  pepsin  from  its  aqueous  solution  by  means- 
of  alumina  is,  therefore,  an  u-reversible  process. 
(See  also  this  J.,  1916,  60,  66.) 

Source   of   error   in   the   determination   of   protein.. 
Wu!3t.     See  XXIII. 

Patents. 

Coffee  subslilutc  or  coffee  cereal.      J.   L.   Kellogg, 

As.signor  to   Kellogg    Toasted   Corn   Flake  Co., 

Battle  Creek,  Mich.     U.S.  Pat.  1,163.932,  Dec.  14, 

1915.     Date  of  appl.,  Sept.  16,  1912. 

A  MIXTUHE  of  16  lb.  of  starch  and  14  lb.  of  molasses 

is    baked    in    shallow    tins    at    250°— 300°  C.    for 

5  lu-s.  until  the  moisture  is  driven  off,  the  sugar 

caramelised,    and    the    starch    dextrinised.     The 

baked   mass   is   reduced   to    coarse   granules  and 

roasted   in   a   rotary   drum   at   300°— 330°  C  for 

30  min,  until  of  a  dark  brown  colour,    moisture 

being  removed  by  suction.     The  product  is  finely 

ground. — J.  II.  J. 

Liquids  [milk,  cream,  etc.] ;   Apparatus  for  treating 

\pasleurisinij,     ripening,     churniny] .         A. 

Jensen,  San  Francisco,  Cal.  U..S.  Pat.  1,156,301, 
Oct,  12,  1915.  Date  of  appl.,  July  31,  1914. 
The  container,  1,  cbnstructed  to  withstand 
internal  pressure  or  a  vacuum,  is  approximately 
half-filled  with  the  liquid  to  lie  pasteurised, 
ripened,  fermented,  or  churned,  and  the  liquid  is- 
agitated  by  the  rotation  of  the  double  helical 
coil,  3.  The  coil  and  the  inner  surface  of  the 
container  are  provided  with  hinged  vanes,  17  and 
19.  so  that  the  blades  may  be  fixed  either  in  » 
radial  position,   or  substantially  i)arallel  to  the- 
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path  of  rotrttioii  of  the  agitator.  Tlie  contaiiun- 
is  surrounded  by  a  felt-covered  jacket,  '.i.'),  and 
«team  and  water  are  passed  through  the  tubes, 


32d  and  32b.  to  the  perforated  heatinpr  coil,  30, 
the  heating  liquid  overflowing  through  the  outlet 
pipes,  33.  The  upper  part-  of  the  jacket  is  heated 
to  a  higher  temperature  by  st«am  passed  through 
the  valvcd  pipe,  36.  to  an  annular  pipe,  35.  After 
the  heating  process  has  been  completed,  the  jacket 
is  drained  bv  the  tap,  37,  and  cold  water  is  passed 
in  through"  the  pipe.  30,  overflowing  through 
the  pipe,  33.  The  liquid  is  further  cooled  by 
passing  a  cooling  brine  solution  through  the  pipe. 
42,  to  "an  inner  pipe,  15,  within  the  tubular  shaft, 
2,  carrying  the  coils,  and  the  liquid,  after  circulating 
through  the  helical  coil.  3,  is  passed  through  the 
tubular  shaft,  2.  to  the  exit  pipe,  43. — B.  N. 


Beverage  ;     Unfermented  - 


Beverage.     W.     O. 


Kaiser  and  G.  F.  Stroebel.  Burlington,  Iowa. 
U.S.  Pats.  (A)  1.164.193  and  (b)  1.164.287.  Dec. 
14.1915.  Dates  of  appl.,  Sept.  27  and  Aug.  6, 1915. 

<A)  A  MASH  of  raw  grain,  made  with  water  con- 
taining 2%  of  wort  from  a  peptonised  malt 
lautermash,  is  maintained  for  about  25  mins.  at 
37°  C.  for  peptonisation,  boiled  for  about  50  mins., 
and  then  saccharified  after  addition  of  the  spent 
grains  from  the  lautermash.  The  separated  wort 
is  mixed  with  the  remainder  of  the  lautermash 
wort  after  the  latter  has  been  boiled  with  mineral 
■acid  to  convert  the  carbohydrates  into  dextrose. 
And  neutralised.  The  mixed  worts  are  boiled  for 
about  4  hours  with  2  lb.  of  washed  yeast  per 
barrel,  then  for  about  50  mins.  with  J  lb.  of  hops 
per  barrel,  and  again  for  about  10  mins.  with  a 
further  J  lb.  of  hops.  The  liquid  is  cooled. 
treated  with  a  mixture  of  beer  acids  to  prodxice 
the  acidity  usual  in  beers,  digested  for  24  hours, 
cooled,  carbonated,  and  filtered,  (b)  In  the  pre- 
paration of  an  unfermented  beverage  a  mash  of 
raw  grain  is  heated,  saccharified  by  a  portion  of 
(the  wort  from)  a  peptonised  malt  mash,  then 
treated  with  the  remainder  of  the  latter  and 
heated  to  stop  further  diastatic  action,  and  after- 
wards mixed  with  the  residue  of  the  malt  mash  and 


raised  to  the  temperatinv  of  sacch.arification. 
The  separated  Mort  is  boiled,  first  alone,  then 
Avith  commercial  veast  (2  lb.  per  l)arrel).  next  with 
hops  (J  11).  per  barrel),  and  again  with  a  further 
quantity  (J  lb.)  of  hops,  after  which  it  is  cooled, 
matured,  filtered,  and  carbonated. — J.  H.  L. 


Bakina  poa-dcr  :  Mitmi/actvre  of 


W.  Esch, 


Hamburg.  Ocr.  Tat.  286,014,  Nov.  17,  1914. 
Secoxdary  sodium  phosphate  is  "  weathered  " 
artificiallv  bv  treating  it  with  carbon  dioxide  at 
a  moderate'  temperature.  The  product  yields 
21%  of  carbon  dioxide  when  used  as  a  baking 
powder. — A.  S. 

ManufactKre  of  edible  palm,  oil  mitable  for  the 
preparation  of  margarine.  Cier.  Pat.  288,209. 
See  XII. 


XIXb.— WATER  PURIFICATION ;  SANITATION. 

Scicai/e  :  "i'ahie  oi  the  coiisliltients  of .     E.  R. 

Besemfelder.  Chem.-Zeit.,  1915,  39,  813—815. 
The  problem  of  recovering  fat  from  sewage  sludge 
has  been  solved  in  an  experimental  iixstallation 
at  Elberfeld-Barmen.  After  removal  of  the  fat. 
the  sludge,  still  containing  50  %  of  water,  is  mixed 
with  one-thii-d  of  its  weight  of  coal  and  burnt  as 
fuel.  Since  by  this  method  the  whole  of  the 
nitrogen  contained  in  the  sludge  is  lost,  the  author 
recommends  that  the  fat-free  sludge  be  dried  and 
coked,  in  a  rotary  kiln  (or  vertical  furnace),  by 
means  of  the  gases"  from  two  water-gas  generators  : 
the  hot  coke  would  be  discharged  directly  from 
the  rotarv  kiln  into  the  water-gas  generators,  and 
the  mixe'd  lighting  gas  and  water-gas  from  the 
kiln  would  be  treated  by  the  methods  used  in 
gas-works  for  the  recovery  of  ammonia.  The 
heat  of  the  water-gas  would  be  sufficient  to  dry 
the  sludge,  but  to  furnish  the  heat  required  for 
coking  it  would  be  necessary  to  mix  some  coal 
with  the  sludge.  Based  on  the  actual  results 
obtained  in  the  recovei-y  of  fat  at  the  Elberfeld- 
Barmen  installation  and  on  the  nitrogen  content 
and  calorific  value  of  the  dry  sludge,  it  is  estimated 
that  the  sewage  sludge  obtained  in  Germany 
with  its  67  million  inhabitants  has  a  value  of 
121  million  marks  (£5.922,000),  the  value  of  the 
crude  fat  separated  from  the  sludge  being  59 
miUion  marks  (£2,888.000),  whilst  34  milUon 
marks  (£1,664,000)  worth  of  ammonium  sulphate 
could  be  prepared  from  the  sludge.  In  addition, 
the  sludge  would  vield  gas  worth  28  million  marks 
(£1,370,000).  The  clear  effluent  after  the  removal 
of  the  sludge  is  valuable  as  a  fertiliser  and  might 
be  used  for  irrigation. — W.  P.  S. 

Disinfectants  :  Actio7i  oi on  pus.     P.  Delbet. 

Comptes  rend.,  1916,  162,  36—38. 
Pus.  rendered  as  homogeneous  as  possible,  was 
filled  into  a  series  of  tubes  and  mixed  with  twice 
its  volume  of  the  disinfectant  solution  to  be 
studied.  The  tubes,  with  a  control  tube  of  pus 
alone,  were  incubated  for  24  hrs.  and  then  broth 
tubes  inoculated  from  them.  The  best  result  was 
given  bv  2°^  phenol  solution,  which  effected 
sterilisation  6  tunes  out  of  15,  whereas  ether  was 
I  only  effective  twice  out  of  8  times,  mercuric 
chloride  twice  out  of  9  times,  hydrogen  peroxide 
once  out  of  6  times,  and  Dakin's  solution  (this  J., 
1915,  919)  twice  out  of  12  times.  In  many  cases 
the  growth  in  cultures  from  the  control  tube  was 
less  abundant  than  that  given  by  cultures  from  the 
tubes  containing  disinfectant.  These  facts  could 
be  explained  bv  the  hypothesis  that  the  disinfect- 
ant combines  with  certain  elements  of  the  pus 
to  form  substances  which  are  favourable  t^ 
bacterial  growth.  Although  eggs  alone  are  not 
•rood  medium  for  the  growth  of  streptoc  occi, 
=  lb 
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was  founil  that  with  tlie  atlilition  of  a  pivportion 
o(  a  hyporliti>rite  s«ilution  thi'V  formed  a,  iiiodium 
specially  suitable  (or  the  £rro\\-th  of  streptococci 
Init  not  for  aon>Viic  cultures  of  vihriou  and  per- 
frinpens  bacilli,  all  of  which  are  wound  oniauisrus. 
If  the  uietliiiin  nlivady  had  a  irriiwtli  of  sti>'i>tococci 
on  it  and  was  then  inocidatcd  with  />'.  prriringens 
and  kept  in  the  air.  a  t;niwth  was  obtained  of  a 
l>acillus  not  morpljolotrically  the  sjime  as  B.  pcr- 
iringnis  but  which  kille^l  a  fruiuea-pit;  in  20  hrs. 
with  production  of  tras.  The  author  conchuh'S 
tliat  some  chenucal  change  is  pivduced  in  the 
luediiim  by  the  hypochlorite  which  makes  it  suit- 
able for  tlie  growth  of  organisms.  This  explains 
why  the  treatment  of  wounds  with  a  disinfectant 
sometimes  leads  to  au  increased  bacterial  ci-owth. 

—J.H.J. 

Antiseptics  from  sea  trater.     Times,  Feb.  1,  1916. 

An  electrol>-tic  cell  for  the  preparation  of  hypo- 
chlorite from  sea-water  has  recently  been  installed 
on  the  K.M..S.  Aquitania.  Vsinfr  a  current  of 
tiO — 75  amps,  at  110  volts,  a  solution  containing 
0-2°o  of  available  cldorine  is  obtained  in  5  minutes 
at  a  cost  of  3d.  per  100  gallons.  The  cost  of  the 
ceU  is  about  £50. 


Insecticides  ;    Report  on  [analysis  of]  - 


.  R.  C. 
Roark.  J.  Assoc.  Off.  Agric.  Chem.,  1915,  1, 
435 — 157. 

The  report  deals  with  the  methods  of  determining 
q»iantitatively  the  chief  constituents  of  Paris 
jjreen,  Bordeaux  mixture.  Bordeaux-leAd  arsenate, 
and  mixtures  of  these  ;  also  of  estimating  nicotine. 
Unless  otherwise  stated  the  metliods  described 
below  arc  now  recommended  for  official  adoption. 

Arsenic.  Total  arsenic  in  Paris  green.  (1)  An 
amount  of  the  sample  is  weighed  out  such  that 
when  dissolved  and  the  solution  diluted  to  a 
definite  volume,  50  c.c.  of  the  solution  will  contain 
a  quantity  of  Paris  green  equal  to  the  amount 
of  arsenious  oxide  equivalent  to  100  c.c.  of  the 
iodine  solution  (approx.  .V  ,20)  used  in  the  titration. 
The  weighed  sample  Ls  transferred  to  a  measuring 
flask  with  the  aid  of  about  100  c.c.  of  a  2% 
caustic  soda  solution,  and  the  mixture  is  boiled 
until  no  green  particles  are  visible.  The  volimie  Ls 
made  up  after  cooling,  and  the  liquid  pa.ssed 
through  a  dry  filter.  50  c.c.  is  diluted  with  about 
100  c.c.  of  water,  treated  with  3 — 1  c.c.  of  con- 
centrated sulphuric  acid  and  1  grm.  of  potassium 
iodide,  and  the  whole  evaporated  to  40  c.c.  After 
cooling,  approx.  A'/20  thiosiUphate  solution  is 
added  drop  by  drop  until  the  liquid  clarifies  ; 
then  excess  of  .sodium  bicarbonate  is  added  and 
the  titration  «-ith  standard  iodine  solution  per- 
formed. The  volume  of  iodine  solution  in  c.c. 
gives  the  percentage  of  arsenic  a-s  arsenious  oxide. 
(2)  A  similar  weight  of  the  sample  is  washed 
into  a  distilling  flask  with  100  c.c.  of  concentrated 
hydrochloric  acid,  and  distilled  with  about  5  grms. 
of  ferrous  sulphate,  a  well-cooled  condenser  and 
an  adapter  being  used  ;  a  large  conical  flask 
containing  50 — 100  c.c.  of  water  is  used  as  the 
receiver.  When  the  volume  of  liquid  in  the 
distilling  flask  is  rt^luced  to  about  40  c.c,  50  c.c. 
of  hydrochloric  acid  is  added,  and  the  distillation 
is  re-commenced.  This  procedure  Ls  repeated 
until  the  distillate  fails  to  give  the  arsenic  reaction 
\vhen  tr<«ited  with  iodine  and  starch  after 
ueutralLsation  with  bicarbonate.  The  distillates 
are  nearly  neutralLsed  with  25  "J,  caustic  soda, 
in  presence  of  methyl  orange,  keeping  the  .solution 
well  cooled,  and  then  titrated  with  iodine. 

Total  arsenic  as  As,0,  only.  (3)  (a)  A  like 
.amount  of  the  Paris  green  Ls  wa.shed  into  a  conical 
flask  with  2.5 — 30  c.c.  hydrochloric  acid  (1  :  1), 
100  c.c.  of  water  Ls  added,  and  the  whole  heated 
at  not  above  CO'-  C,  on  a  water-bath,  until  solution 
is  complete.     An  excess  of  bicarbonate  is  added- 


to  the  cold  liquid,  and  then  enough  ammonium 
chloride  to  dissolve  the  precipitated  copper  salt. 
The  ioiline  titration  is  performed  after  diluting 
with  water,  the  starch  being  added  towards  the 
end  of  the  reaction.  (6)  As  above,  sulphuric  acid 
(1:4)  being  used  instead  of  hydrochloric  acid. 
In  this  case  the  solution  may  be  heated  to  boiling. 
Hy  these  methods,  the  iodine  titration  numbei-s 
cive  the  percentage  of  AsjOj.  The  arsenic  pre- 
~int  as  As.Os  is  obtained  bv  subtracting  the 
resiUt  of  (3)"from  (1)  or  (2). 

Total  arsenic  in  Bonleaajr-Paris  green.  (4) 
0-5  grm.  of  the  dry  powder  is  weighed  out  into  a 
distilling  flask,  and  about  10  grms.  of  ferrous 
sulphate  and  100  c.c.  of  concentrated  hydro- 
chloric acid  added.  The  determination  is  con- 
tinued as  described  in  (2).  Methods  (3)  (a)  and  (6) 
aiv  reconunended  as  optional  oflicial  methods  for 
estimating  total  AsjO,  in  Bordeaux-Paris  green; 
and  a  provisional  method  for  determining  water- 
soluble  .\s,03  in  the  same  mixture  and  in  Bordeaux- 
lead  arsenate  is  also  given. 

The  iodine  solution  Ls  standardised  again.st 
chemic.iUy  pure  arsenious  oxide  dissolved  in 
caustic  alkali  (4 — 5  grms.  to  1  gnu.  .VsjO,),  or 
in  12 — 15  %  solution  of  sodium  bicarbonate  (d  grms. 
to  1  of  oxide),  or  in  boiling  water  containing 
4 — 5  grms.  HjSOj  per  grm.  of  oxide,  or  in  10% 
IICl  by  heating  on  the  water-bath  at  not  above 
00^  C.  "  Tlie  strength  of  the  starch  solution  is 
about  0-5  grm.  in  100  c.c.  ;  and  from  the  volume 
of  iodine  solution  used,  the  number  of  c.c.  required 
to  produce  the  same  coloration  with  the  same 
materials,  excluding  the  arsenic,  is  subtracted. 

Copper  in  Bordeaux  mixture.  2  grms.  of  the 
dried,  powdered  sample  is  treated  with  20  c.c.  of 
water  and  5  c.c.  of  concentrated  nitric  acid, 
diluted  to  100  c.c,  and  transferred  to  a  weighed 
platinum  dish  of  about  150  c.c.  capacity.  The 
liquid  is  then  electrolysed  \vith  a  current  of  about 
3  amps,  and  3 — 1  volts,  a  rotating  spiral  anode 
being  employed.  The  copper  is  washed,  dried, 
and  weighed  as  usual.  The  copper  in  Bordeaux* 
I'aris  green  and  in  Bordeaux-lead  arsenate  is 
determined  by  adding  20  c.c.  of  water  and  5 — 6  c.c 
of  concentrated  nitric  acid  to  1  grm.  of  the  dry- 
sample,  boiling  and  cooling,  treating  with  a  slight 
excess  of  concentrated  aunnonia,  washing  both 
liquid  and  precipitate  into  the  platinum  dish  and 
electrolysing.  The  deposited  copper  is  washed, 
re-dissolved  in  nitric  acid,  the  solution  diluted 
to  100  c.c,  and  then  re-electrolysed.  The 
vohunotric  method,  using  potassium  iodide  and 
thiosidphate,  is  recommended  as  an  optional 
ollieial  method  for  determining  copper  in  Bordeaux- 
I'aris  green  and  in  Bordeaux  mixture  alone. 
In  the  latter  case,  2  grms.  is  dissolved  in  50 — 100 
c.c.  of  10%  nitric  acid,  and  excess  of  anunonia 
is  added  to  precipitate  any  iron  present.  The 
precipitate  is  washed,  the  liltrate  boile<l,  treated 
with  5 — 10  c.c.  of  acetic  acid,  cooled,  and  3  grms. 
of  potassium  iodide  added  before  titrating.  The 
Bordeaux-Paris  green  is  di.ssolved  in  concentrated 
nitric  acid,  healed  on  the  water-bath  to  expel 
brown  funics,  diluted  and  again  boiled,  oxidised 
with  bromine  water  and  the  excess  of  halogen 
expelled.  Acetic  acid  and  iodide  are  then  added 
and  the  titration  performed. 

Carbon  dioxide  in  all  three  preparations  is  to  be 
determined  by  the  method  of  Fresenius  (Quant. 
Chem.  .'Vnal.,  1911,  p.  1180),  using  2  grms.  of  dry 
substance  or  10  grms.  of  paste. 

Moisture  is  determined  by  heating  2  grms.  at 
105" — 110°C.,  till  the  weight  is  constant.  (Pro- 
visional method.) 

Lead  oxide  in  Bordeaux-lead  arsenate.  The  lead 
peroxide  which  separates  at  the  anode  in  the 
electrolytic  method  for  copper  is  dissolved  in 
dilute  nitric  acid  with  addition  of  a  little  hydrogen 
peroxide,  and  added  to  the  washings  from  both 
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electrolysps.  Any  sepnratod  load  .siilphato  is 
dissolved  by  aildinpc  ammonium  cliloride,  and  the 
solution  is  nuulo  up  to  1000  c.c.  200  c.c.  is  i>ipettod 
into  a  400  c.c.  ln^kcr,  diluted  to  about  300  c.c, 
and  the  lead  precipit.ated  as  lead  chiomate.  _ 

JVico/i'nc  is  e.stiinated  by  distilling  with  alkali 
in  a  current  of  steam,  and  precipitating-  tlu^ 
alkaloid  in  an  ah(|Uot  portion  of  the  distillate 
with  silicotungstic  acid.  llKO,SiO„l-2\VO.„-.i21i20. 
Tho  nicotine  silicotungstate  is  collected  on  a 
quantitati^■e  filter  paper,  washed  with  cold  water 
containing  1  c.c.  of  hydrochloric  acid  to  the  li(re, 
dried,  and  ignited  in  .a  platinmn  crucible.  The 
weight  of  residue  xOll-i  gives  the  weight  of 
nicotine. — E.  II.  T. 

Arsenic    applied  as    a    spraij    for   vccds.     W.    T. 
McGeorge.     J.  Agric.  Kesi,  1915,  5,  459—403. 

Of  the  dilTerent  sprays  which  have  been  recom- 
mended, sodium  arsenito  is  the  most  efTective 
weed -killer,  and  it  has  been  used  to  great  advantage 
in  Hawaii  for  the  past  five  years.  Small  amounts 
of  ai-senic  stinuilate  growih,  but  excessive  quantities 
ultimately  kill  the  vegetation.  It  has  no  harmful 
effects  upon  the  organisms  which  promote  aminoni- 
fication  ;ind  nitrification  ;  the  former  pi-oeess  was 
stimulated  in  one  soil  which  contained  as  much  as 
1%  As.Oj.  Pot  experiments  wath  tlu-ee  different 
soil  types  treated  with  sodium  arsenite  spray 
of  usual  strength,  showed  that  the  arsenic  became 
fixed  in  the  surface  soil  and  remained  there  in  spite 
of  leaching  ;  and  a  field  experiment  on  a  porous 
soil,  to  which  the  spray  had  been  applied  for  5 
years  at  the  rate  of  5  lb.  AsjOj  per  acre  per  annum, 
indicated  that  all  the  arsenic  was  present  in  the 
top  4  inches.  This  fixation,  and  the  fact  that 
plants  gradually  tend  to  become  immune  to 
arsenical  poisoning,  is  due  to  the  formation  of 
insoluble  or  ditticultlj-  soluble  arsenites  or  arsenates 
of  iron,  calcium,  and  magnesium  ;  humus  is  also 
removed  from  the  soil  by  the  action  of  the  arsenite. 

— E.  H.  T. 

Seumge  sludge  for  gas  making.     Snyders.     See  IIa. 

Risk  of  acetylene-air  explosions  in  mines.     Burrell 
and  Oberfell.     See  IIa. 

Patents. 
Sewage  and  analogous  liquids  ;  Purification  of 


W.  Jones,  and  .Jones  and  Attwood,  Ltd..  Stour- 
bridge.    Eng.  Pat.  22,736,  Nov.   19,   1914. 

Sewage  is  admitted  gradually  to  a  tank  con- 
taining a  residinnn  of  active  sludge  from  a  preceding 
operation,  and  air  is  blown  through  it  from  the 
bottom  of  the  tank  at  the  same  time,  the  operation 
taking  1 — 0  lu-s.  When  the  tank  is  full,  aeration 
is  stopped,  the  sewage  allowed  to  remain  C(uiescent 
for  1 — 2  hrs.,  and  the  clear  liquid  is  drawn  off 
from  the  top  down  to  the  level  of  the  sludge  layer 
in  about  half-an-hour.  If  through  any  cause  the 
sludge  should  get  less  active,  it  may  be  drawn  off 
into  side  tanks  for  aeration,  and  afterwards  returned 
to  the  main  tank.  Cultures  of  organisms  may  be 
added  to  the  taidv  to  assist  in  the  purification 
proce.ss.  Several  tanks  may  be  worked  in  com- 
bination.— J.  H.  J. 

Seaage  and  analogous  liquids  ;  Purification  of  - 


W.  Jones,  and  Jones  and  Attwood.  Ltd..  Stour- 
bridge. Eng.  Pat.  22,737,  Nov.  19,  1914. 
A  TANK  of  continuous  channel  form  with  semi- 
circular ends  is  used,  the  space  enclosed  by  the 
inner  wall  of  the  channel  forming  an  inner  tank. 
Air  diffusers  are  placed  along  the  bottom  of  the 
tank,  and  just  behind  these,"  baffle-plates  <are  let 
down  from  the  surface.     The  mixture  of  sewage 


and  air  passes  tinder  the  bottom  and  rises  up  the 
side  of  the  baffle,  and  thus  produces  a  forward 
movement  of  the  sewage  along  the  tank.  A  weir 
leads  from  one  part  of  tho  channel  into  the  inner 
lank,  and  some  distance  in  front  of  this  weir  the 
inf  roduction  of  air  is  stopped,  so  that  there  is  time 
for  some  sedimentation  of  sludge  to  take  place 
before  the  sewage  passes  into  the  inner  tank, 
which  constitutes  a  settling  tank  and  from 
the  iijiper  part  of  which  the  V'Uiified  sewage  is 
continuously  drawn  off.  The  sludge  deposited  in 
the  inner  tank  is  lifted  back  by  an  air-lift  into  the 
treatment  tank.  An  annular  treatment  tank 
or  one  in  the  form  of  a  zig-zag  channel  may  also 
be  used. — J.  H.  J. 

Scicage    and    analogous    liqtdds :     Apparatus    for 

the  purification  of .     W.  Jones,  and  Jones 

and  Attwood,  Ltd.,  Stourbridge.  Eng.  Pat. 
24,630,  Dec.  24,  1914. 
A  TANK  has  a  discharge  pipe  practically  flush  with 
the  bottom,  and  over  the  pipe,  and  fitting  on  to  it, 
is  a  .superposed  series  of  rings  or  cylinders  reaching 
above  the  surface  of  the  liquid  in  the  tank,  all  the 
joints  being  water-tight ;  when  all  the  rings  are  in 
position  tiie  series  forms  a  closed  tube.  Each 
ring  is  connected  with  the  one  below  it  by  sliding 
links  which  permit  of  the  rings  being  lifted  in 
succession  from  the  top  and  which  leave  a  con- 
siderable space  between  the  lifted  ring  and  the  one 
below  it.  As  each  ring  is  lifted,  liquid  flows 
into  the  mouth  of  the  next  lower  ring,  and  in  this 
way  the  tank  is  emptied  in  successive  layers  from 
the"  surface.  The  rings  are  lifted  by  means  of 
a  pulley  chain  connected  with  a  bucket  which  is 
filled  from  a  cistern  through  a  regulated  tap, 
the  cistern  being  filled  with  liquid  from  the  tank 
by  a  pipe  near  the  surface  with  a  regulating  tap. 
■^Xlien  all  the  rings  have  been  lifted  a  percussion 
valve  in  the  bottom  of  the  pulley  bucket  is  opened 
automatically  and  tho  bucket  is  emptied  ;  the 
empty  bucket  is  raised  again  by  the  rings  in  the 
tank  subsiding  into  their  places.  In  an  alternative 
form  of  the"  apparatus,  part  of  the  discharge 
end  of  the  tank  is  formed  of  wooden  slats 
working  in  grooves,  the  top  slat  being  connected 
at  each  end  to  a  pair  of  pulley  chains  and  lifting 
those  below  it  by  links  ;  the  discharge  thus  takes 
place  tlirough  the  end  of  the  tank.  The  pulley 
bucket  works  inside  the  tank.  Another  method 
of  effecting  the  discharge  is  by  a  float  carrying  a 
siphon  discharge  pipe  wliich  empties  into  the  tank 
discharge  pipe,  the  float  being  counterbalanced  by 
a  weight  acting  over  a  pulley.  The  short  legs  of 
the  siphon  are  trapped  by  cups  just  below  the  sur- 
face of  the  liquid.  Sludge  is  discharged  from  the 
tank,  when  desired,  by  valves  in  the  bottom.  The 
discharge  apparatus  may  be  awanged  to  open  and 
close  the  sewage  inlet  valves  of  the  tank  and  to 
actuate  the  air-supply  valve. — J.  H.  J. 


Sewage  ;    Purificalion  of  - 


Naylor,  Denby  Dale,  Yorks. 
Dec.  21,  1914. 


G.  W.  and  J.  F. 
Eng.  Pat.  24,386, 


A  TANK  is  divided  into  compartments  by  vertical 
baffles  and  is  provided  with  an  air  supply  from 
tubes  entering  the  pipes  by  which  the  sewage, 
flowing  over  tlie  baffles  is  led  to  the  lower  portion  of 
tlie  next  compartment.  In  an  alternative  form, 
air  is  supplied  to  rows  of  boxes  with  perforated  or 
permeable  faces  fixed  to  one  or  each  side  of  the 
baffles  ;  the  boxes  may  be  arranged  checker-wise, 
with  the  permeable  faces  delivering  horizontally  ; 
or  obliquely  overlapping,  with  incUned  permeable 
faces  alteruatelv  directed  upwards  and  downwards. 
\<'itators  may  be  used  to  mix  the  sludge  at  the 
bottom  of  the  tank  with  the  mcoming  sewage, 
and  may  also  deliver  air  into  the  sewage. — J.  H.  J. 
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Effluents :      Dryhiij      and      drotioriMng      residues 

separated    iroin irith    simultaneous    reeofery 

of  the  iat.     W.  Wurl,  Borliu-Wi-isseiisee.     tier. 
Pat.  2Sli.(UU.  Fet..   15.  1012. 

Tin-:  matt-rial  is  frt'oil  fivm  as  much  of  the  water 
a.<  Dossiblo  by  treat uieiit  on  gratings  or  the  like, 
aud  dried  sutiuieiitly  to  enaMe  it  to  he  extraeted 
■with  a  volatile  fat  solvent  in  the  usnal  form  of 
apparatus.  After  extraction  of  the  fat.  the  solvent 
is  expelled  fi-oin  the  resiihie,  whiih  is  then  oht.iim'd 
in  the  form  of  a  dry,  odourless  pivduct,  suitable 
for  use  as  a  fertiliser. — A.  S. 

J'ressure-filter  [for  iraler].  II.  IJeisert.  Cologne, 
(ierniauv.  Assignor  to  Heisert  Automat ie  Water 
I'lirifvins  Co.'  V.S.  Pat.  l.Uw.rJl.  Dee.  21, 
101.").     Datt^  of  appl.,  Apr.  11,  1914. 

I'XFILTERED  Water  enters  at  the  top  of  a  closed 
thaniber  and  passes  downwards  throuiih  jiriniary 
and  secondary  filters  to  the  outlet  at  the  bottom. 
To  clean  the  iilter  beds,  filtered  ^^•ater  is  forced 
upwards  through  the  secondary  bed  and  unliltered 
water  through  the  primary  bed,  both  being  dis- 
charged through  a  central  vertical  tulie  with 
its  iiUet  cud  above  the  primarj-  bed  and  having  a 
valved  outlet.  A  perforated  pipe  is  pro\ided  in 
the  space  between  the  beds,  through  whicli 
■unfdtered  water  and  air  are  alternately  directed 
against  the  surface  of  the  secondary  bed. — W.  F.  F. 

Water   [in   tceUs] ;     Apparatus  for  remoinng  iron 

from by   atmospheric   oxygen.      J.    ZoUner, 

.Militsch.     Ger.  Pat.  286.295,  July  30,   1913. 

TiiE  well  reservoir  is  provided  with  a  float,  and 
when  water  is  withdrawn,  this  float  opens  a  valve, 
whereby  niw  water  is  allowed  to  flow  through  a 
series  of  concentric  channels  surrounding  the  well 
reservoir  ;  the  opening  of  the  valve  is  so  regvdated 
tliat  the  water  flows  through  the  channels  in  the 
form  of  a  shallow  stream.  The  channels  contain 
gravel,  the  air  entrapped  by  wliidi  nxidises  the 
iron  compounds  present  in  the  water.  The  water, 
carrying  most  of  the  precipitated  ferric  liydroxide 
in  suspension,  flows  into  a  sludge  chamber,  where 
the  precipitate  is  deposited,  and  then  passes  upwards 
tlirough  a  sand  filter  into  a  channel  leading  to  the 
well  reservoir. — A.  .S. 

Iron  front  water  ;  Process  and  apparatus  for  the 
supply  and  distribution  of  air  in  closed  appar- 
atus for  removing .      A.  Kannenborg.  Berlin- 

Halensee.     Ger.  Pat.  28C.913,  Kov.  13.  1913. 

TnK  air  is  led  through  glass  vessels  filled  with 
water,  so  that  its  flow  can  be  observed,  and  then 
passes  to  the  oxidation  apparatus  tlirough  valved 
pipes.  The  glass  ves,sels  may  be  graduated  and 
provided  with  discharge  pipes  for  the  water,  so 
that  at  intervals  the  velocity  of  the  air  current 
may  be  ascertained  by  measuring  the  water  dis- 
placed by  it  from  the  glass  vessels. — A.  S. 

Manganese  oxides,  irith  or  ivitlimtl  colloids  ;  Process 

for    treating for    removing    iron,  manganese, 

and  germs  from  liquids.    .1.  I).  Hiedel  Akt.-Ges., 
Berlin.     Ger.  Pat.  288,154,  .Inly  7.  1912. 

Natural  or  artificial  oxides  of  manganese  are 
treated  with  a  mixture  of  a  manganoiis  and  an 
alkali  salt,  and  then  with  an  oxidising  agent  such 
as  permanganate.  The  manganese  oxides  may  be 
mixed  with  natural  or  aHilUial  suljstauces,  p,(/., 
zet>lites,  either  of  inorganic  or  organic  origin, 
anil  the  treatment  with  the  oxidising  salt  may 
be  followeil  by  one  with  alkali  or  with  alkaline 
Halts  of  alkali  metals.  'Hie  presence  of  colloids 
imparts  a  spongy  texture  to  (he  mass  and  thus 
hastens  filtration.  This  open  texture  is  lost  when 
nfianganese  salt  alone  is  used,  and  the  object  of  the 
alkali  salt,  e.g.,  sodimu  chloride,  is  to  preserve  it. 

— E.  H.  T. 


Mi.rlures  developing  cymunien  and  hydrocyanic  acid 
preptired   in  cnrlridge  torm.     tier.   Pat.  287,00ti. 


XX.     ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Diiilitled    u-aters  :     Alteralion    in    colour   of  ■ 


general,  and  of  orangc-floircr  traler  in  particular, 
lireen  orange  /loirer  icater.  Ti.  Guvol.  .1.  Pharni. 
Chim..   lOl'ti.   13,  37— 4t>. 

TllK  alteration  of  or.inge  flower  and  other  dis- 
tilled waters  on  keeping  is  usually  accompanied 
by  the  growth  of  species  ot  Mncor.  but  samples  of 

I  orange  flower  water  wei'e  .*dso  examhuul  which 
showed    a    yellowish-green     colour,     which     was 

'   associated   with   the   production   of   a   species   ot 

I  bacillus,  4 — 5^1  in  length,  which  coidd  not  bo 
identified    as    .any    of    the    common    fluorescent 

j  green  bacilli  of  watei'S.  The  bacillus  could  liv« 
without  secreting  the  green  pigment  ;  oxygen  and 
oxidising  agents  favoured  its  production,  reducing 
agents  on  the  other  hand  caused  decolorisation. 
Ijght  Mas  favourable  for  the  generation  of  the 
colour,  whilst  antiseptics  paralysed  the  develop- 
ment of  the  bacilhis  and  with  it  the  colo\ir.  Whilst 
the  mucor  flourished  best  in  an  acid  medium,  the 
colour-producing  bacillus  was  favoured  by  a 
neutral  or  alkaline  medium.  Waters  which  mani- 
fested this  phenomenon  had  been  collected  in 
glass  vessels,  whereas  tliose  ciillected  in  vessels  of 
zinc  or  other  metals  did  not.  become  green,  owing 
to  the  inhibiting  action  of  the  metal  on  the  colour 
formation.  The  source  of  these  growths  probably 
lies  in  the  condensing  worm,  and  hence  this  an<l  the 
collecting  v'cssels  sho\ild  previo\isly  be  sterilised 
with  high-pressure  steam.  The  al)ove-mentioned 
green  colouring  matter  is  insoluble  in  alcohol  or 
chloroform.  It  aiipears  to  be  of  the  nature  of  a 
leuco-base  which  becomes  red  and  soluble  in 
alcohol  with  acids,  and  green  and  soluble  in  water 
with  alkalis.— G.  F.  M. 

Salicylic  acid  ;    Melting  point  of ,  and  a  test  for 

the  presence  of  p-hgdroxtjhenzoic  acid.  H.  L. 
Smith.    Analyst,  191ti,  41,  3—6. 

Speci.mexs  ot  salicylic  .acid  prepared  l)y  dilTerent 
methods,  and  dried  in  vacuo  over  sulphuric  acid, 
melted  at  158-5"  C.  (corr.).  The  presence  ot  1% 
of  j)-hydroxybenzoic  acid  lowered  the  m.pt. 
to  155° — 15(5°  C.  The  m.pt.  required  by  tlie 
British  Pharmacopeia  is  15(5°— 157°  C.  The  fol- 
lowing test  for  ;)-hydroxybenzoic  acid  in  salicylic 
arid  will  detect  smaller  quantities  of  the  former 
than  the  test  based  on  the  relative  insolubility  of 
the  jj-acid  in  chloroform  : — A  small  quantity  of  the 
sample,  mixed  with  an  excess  of  calcium  hydroxide 
and  water,  is  evaporated  to  dryness,  heated  for 
an  hour  at  1 10°  C,  and  when  colli  extracted 
with  a  little  water.  The  calcium  salt  of  the 
/)-acid  dissolves  together  with  some  calcium 
salicylate.  The  aqueous  solution  is  .acidified  and 
exti'.acted  with  ether  and  the  ethereal  extract 
is  filtered  and  evaporated  to  dryness.  A  solution 
ot  the  dry  residue  in  di-y  ether,  allowed  to  ev.aporate 
on  .a  microscope  slide,  leaves  feathery  and  le.at-like 
crystals  of  salicylic  ;icid  together  with  small  dense 
ii'\stalline  tufts  of  the  /i-acid.  These  .arereadily 
distinguished  against  a  dark  backgiound.  imder 
a  magnification  ot  (SO.  It  the  salicylic  .acid  con- 
tained only  1  %  of  7)-hydroxybenzoic  aeid,  the 
crvst.alline  tufts  of  the  latter  will  predominate  on 
the  slide.— .1.  H.  I.. 


Picric  acid;  New  rcaclion  of - 


and  Us  (i))plicii- 


tions.     [Detection  of  picric  acid  in  urine  and  hicr.\ 
J.  C^stcts.     J.  I'harm.  Chim.,  191(),  13,  4(1—49. 
Tiiu;  formation  of  2-bromo-4.0-dinitrophenol  when 
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picric  acid  is  treated  witli  l)romiiio  water  forms 
the  basis  of  a  convenient  analytiial  reaction  for 
this  suli.stance.  5 — 10  c.c.  of  the  solution  is 
boiled  for  a  moment  with  oue-twentietli  of  the 
vohime  of  bromine  water,  the  cooled  product  is 
extracted  witli  ether,  and  the  presence  of  the 
bromodinitrophenol  is  rendered  evident  by  the 
coloiu'  reactions  it  gives  witli  ammonia  or  potas- 
sium cyanide.  The  ethereal  solution  may,  for 
example,  be  evaporated  to  dryne.ss  and  the  residue 
exposed  to  ammoniacal  fvmies,  when  a  reddish 
tint  is  obtained,  or  it  may  be  allowed  to  evaporate 
on  filter  paper,  and  tlie  latter,  when  dry,  gives 
with  ammonia  vapour  a  carmine-red,  or  with  a 
drop  of  2°o  potassium  cyanide  solution  a  red  ring 
on  drying.  To  detect  picric  acid  in  urine  the  test 
Ls  applied  to  an  aqueous  solution  of  the  chloroform 
extract  of  the  acidified  urine.  In  the  case  of  beer 
100 — 200  c.c.  is  evaporated  to  one-fifth,  the  residue 
is  twice  extracted  with  alcohol,  the  alcohoUc 
extracts  are  evaporated  to  about  20  cc,  treated 
with  10  cc,  of  water,  the  rest  of  the  alcohol 
boiled  off,  and  the  test  performed  on  the  aqueous 
residue.     (See  also  Eodillon,  this  J,,  1915.  1005.) 

— G.  F.  M, 

Organic  acids  ;  Distribution  coefficients  and  velocity 

of  extraction  of  some .     J.  Pinnow,      Z,  anal. 

Chem,,   1915,  54,  321—345. 

The  author  has  determined  the  distribution 
coefficients  between  water  and  ether  for  acetic 
acid  at  15°  C,  succinic  acid  at  15%  20°,  and  25-5°  C, 
for  citric,  tartaric,  lactic,  and  oxalic  acids  at 
15°,  25-5°,  and  27-5°  C,  and  also  the  velocity  of 
extraction  of  these  acids  from  their  acjueous 
solution  bv  means  of  ether  in  the  Partliiel-Rose 
apparatus  ■  (tliis  J.,  1901,  1244),  The  extraction 
practically  follows  the  formula  for  monomolecular 
reactions  ;  it  is,  witliin  certain  limits,  inversely 
proportional  to  the  voliune  of  liquid  extracted 
and  also  to  the  distribution  coefficient  at  27°  C. 
The  distribution  coetficients  found  are,  at  27°  C, 
citric  acid,  153  ;  succinic  acid,  7-58  :  malic  acid, 
70-9;  lactic  acid,  11-28  ;  oxaUc  acid,  13-9.  If  the 
distribution  coefficients  of  the  acids  mentioned, 
at  27°  C,  be  divided  by  0  04,  the  time  (in  minutes) 
required  for  the  approximately  complete  (99%) 
extraction  of  the  acid  fiom  30  c.c.  of  solution  is 
obtained.  Addition  of  a  quantity  of  sulphuric 
acid  up  to  J  grm.-mol.  per  htre  is  recommended 
in  the  case  of  oxahc  acid  solutions,  and  a  small 
addition  of  sulphuric  acid  is  advantageou.s  also  in 
the  other  cases, — W,  P.  S. 

Report  on  [analysis  of]  insecticides.     [Determination 
of  nicotine]     Roark.     See  XIXb. 

Patents, 

Betiziminazoles  containing  an  ethykimino-group 
[tchich  act  as  pressors];  Process  for  -manufac- 
turing — — .  D,  Maron,  Geneva,  Switzerland. 
Eng.  Pat.  1752,  Feb.  3,  1915. 

p-NlTROPHEXYI£THYLACYLAMrN-ES, 

XO  ,.C6Hi.C,Hi.XH.COR, 
are  reduced  to  the  corresponding  amino-com- 
pounds,  the  amino-group  acvlated,  and  the 
acylated  products  nitrated  to  introduce  a  nitro- 
group  in  the  or</io-position  to  the  acylamino- 
group  ;  by  direct  reduction  of  the  nitro-compounds 
in  presence  of  mineral  acids,  or  bv  reducing  to 
the  corresponding  amine,  sphtting  off  water, 
and  hydiolysing,  ethylaminobenzuninazoles  are 
obtained,  which  possess  the  propertv  of  in- 
creasing the  blood-pressure.  The  preparation  of 
;»-ethylamino.2-methylbenzinunazole  (m.pt.  299° — 
300  C),  and  of  2-(p-aminophenyl)-5-ethylamino- 
benzuninazole  is  described. — P.  W.  A. 


Acetylsalicylic    acid   and    its    nuclear    homologuca ; 

Preparation     of    alkali     salts     of .     J.     A. 

Wuhing.    Berlin.     Ger.    Pat.    286,691,    Apr.    (i, 

1913,  Addition  to  Ger.  Pat.  270,320  (this  J., 

1914,  439). 

Acetylsalicylic  acid  or  one  of  its  homologues  is 
mixed  with  an  equivalent  quantity  of  an  anhydrous 
alkali  carbonate,  in  presence  of  a  small  quantity 
of  an  anhydrous  aliphatic  alcohol  (methyl  or 
ethyl  alcohol)  or  ketone  (acetone  or  metliyl-ethyl- 
ketone)  insufficient  to  dissolve  the  alkali  salt  wliich 
is  formed,  and  the  mixtui'e  is  allowed  to  stand  at 
the  ordinary  temperature  until  a  test-portion 
dissolves  completely  in  water  witliout  evolution 
of  carbon  dioxide,  (See  also  Ger.  Pat,  27ii,ti08  ; 
this  J,,  1914,  1036.)— A.  S. 

Alkaloids  of  the  morphine  series ;  Preparation   of 

derivatives   of containing    no    methyl   groups 

attached    to    nitrogen.     P.    Hoffmann-La    Roche 
uud  Co.     Ger,  Pat.  286,743,  Mar.  4,  1914. 

Derivatives  of  alkaloids  of  the  morphine  series 
or  of  their  substitution  products  or  hydro-deriva- 
tives, in  which  the  free  hydroxyl  groups  have  been 
acidylated,  are  treated  with  cyanogen  bromide, 
and  the  resulting  norcyano-compounds  are  saponi- 
fied. By  the  action  of  cyanogen  bromide  the 
methyl  groups  attached  to  nitrogen  are  replaced 
by  cyanogen.  The  norcyano-compounds  and  the 
secondary  bases  obtained  from  them  by  saponific- 
ation are  of  value  as  pharmacevitical  products  or 
for  the  preparation  of  such  products. — A,  S. 

Acidylhromodiethylucetylureas  ;  Preparation  of . 

Parbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat. 
286,760,  Dec.  6,  1913. 

AciDYLBROMODiETHYLACETYLUKEAS  of  the  general 
formula,  R.NH.CO.NH.CO.CBr(02H5)2,  are  pre- 
pared by  the  action  of  acid  amides  on  bromo- 
diethylacetyl  isocyanate  or  Iwomodiethylacetyl- 
carbamic  acid  haUdes,  or  of  bromodiethylacet- 
amide  on  acidyl  Lsocyanates  or  acidylcarbamic  acid 
halides.  They  are  sparingly  soluble  and  possess 
sedative  and  soporific  properties,  (See  also  Eng. 
Pats,  2888  of  1910,  18,812  of  1911,  and  1170  of 
1912  ;  this  J.,  1910,  1332  ;  1912,  256,  900,)— A.  S. 

Unsaturated  organic  acids;   Method  of  adding  the 

elements  of  icatcr  to .     G.  Schicht  A.-G..  and 

A.   Griin,  Aussig.     Ger.  Pat,  287,660,  JiUy   16, 
1914.     Lender  Int.  Conv..  May  30,  1914. 

A  SALT  of  the  acid,  e.g.,  UnoUc  acid,  is  heated, 
under  pressiu'e,  tt-ith  water,  in  presence  of  a  small 
quantity  of  an  alkaline  substance. — A.  S. 

X iiro-compounds  of  phenylantimonic  acids  and  their 

derivatives  ;  Preparation  of .     Chem.   Fabr. 

von  Hey  den  A.-G.  Ger.Pat.287,709,Dec.24,  1911. 

NiTRO-coiiPOUNDS  of  phenvlautimonic  acids  and 
then-  derivatives,  wliich  form  intermediate  pro- 
ducts in  the  preparation  o£  medicLnal  compounds, 
are  prepared  by  treating  phenylantimonic  acids, 
their  derivatives  and  substitution  products,  witli 
nitric  acid,  ?ii-Xitrophenylantimonic  acid  and 
w-nitro-acet-p-aminopheny  antiuionic  acid  are 
described, — F.  Sp. 

Preparations  soluble  in  water  and  in  dilute  alcohol 
containing    the    ingredients    of   lecithin ;    Manu- 

facture  of .     A.  Buchholz,  Grunberg.     Ger. 

Pat.  287,743,  Oct.  29,  1911. 
Preparations  containing  the  ingi-edients  of 
lecithin,  liut  soluble  in  water  and  in  dilute  alcohol, 
are  obtained  bv  treating  buttermilk  successively 
with  ammonia,"  caustic  soda  solution,  and  quick- 
lime, coohng  to  as  low  a  temperatiu-e  as  possible, 
filtering,  evaporating  the  fUtrate  to  drjTiess, 
extracting  the  residue  ^vith  .50  °o  alcohol,  and 
concentrating  the  extract. — P.  Sp/ 
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X'orcamphor  and  its  dcriralives  :   Process  for  pre- 
paring   .     FarbenfaVir.  vorm.  F.  Bayer  und 

Co.  Oer.  Pat.  2S7.7S)t>.  Apr.  24.  1914. 
Ketopixic  acid  or  a  derivative  is  heated  in  an 
acid  medium.  L'-romple :  10  parts  of  ketopinic 
acid  is  heated  with  a  mixture  of  180  parts  of 
Bulphxiric  acid  (sp.jrr.  I"li7)  and  120  of  water,  or 
witli  300  parts  of  phosphoric  acid  (sp.gr.  1-72),  with 
the  simultaneous  admission  of  superheated  steam, 
so  that  the  temperatiu-e  in  the  boilinsr  liquid  is 
137^ — 140-  C.  or  Iti.i' — 175-  C.  respectively.  The 
new  norcamphor  (CgHi.O)  is  obtained  from  the 
aqueous  distillate  :  it  is  a  substitute  for  camphor 
and  distils  at  lO.i  C.  under  13  mm.  pressure. 
Boric  acid  mav  also  be  used  as  the  acid  medium. 

—J.  F.  B. 

Silver  sails  oi  iatly  acids  and  their  derivatives  con- 
taininq  sulphur :  Preparation  of  aqueous  solutions 

of ^.  Chem.  u.  Pharm.  Fabr.  Dr.  G.  Henuing, 

Berlin.   Ger.  Pat.  2S7.7it7.  Jan.  17,  1014. 

The  silver  salts  of  certain  fatty  acid  derivatives 
containing  sulphur,  e.g..  those  prepared  according 
to  Ger.  Pat.  239.074.  have  a  pronounced  destructive 
action  on  gonococci.  Stable  aqueous  solutions 
may  be  obtained  by  treating  a  solution  of  the 
free  fatty  acid  in  weak  ammonia  with  the  re<juired 
amount  of  silver  oxide,  or  by  precipitating  a 
soluble  alkali  salt  of  the  acid  with  silver  nitrate, 
separating  the  insoluble  silver  salt,  and  dissolving 
it  in  ammonia. — F.  Sp. 

Organic   compound   of   arsenic   acid  :     Preparation 

oi  an .     F.    IIolTmann-La    Roche  und   Co. 

Ger.  Pat.  287.798,  Mar.  14.  1914. 

DiSTEAKiN  is  warmed  with  arsenic  acid,  and  the 
white  crystalline  compound  formed  's  extracted 
by  an  organic  solvent.  The  product  is  particularly 
adapted  for  therapeutic  application  on  account 
of  its  solubility  in  lipoids. — F.  Sp. 

Organic  selenium  compounds  :   Preparation  of . 

j.  D.  Riedel  A.-G..  Berlin-Britz.  Ger.  Pat. 
287,800.  July  16.  1913.  Addition  to  Ger.  Pat. 
276.97(5  (this  J..  1914,  1172). 

By  treating  the  compounds  {e.g..  chlorosdeno- 
linolic  acid)  obtained  by  the  process  claimed  in  the 
principal  patent,  with  excess  of  alkali,  seleno- 
fatty  acicbi  free  from  halogen  are  ol)tained.  the 
halogen  being  probably  replaced  by  hytb'oxyl 
or  oxygen.  The  products  obtained  are  particularly 
suitable,  on  account  of  their  stability,  for  the 
preparation  of  injecting  liquids  in  cases  where 
the  presence  of  the  halogen  would  be  of  no 
advantage. — F.  Sp. 

Sail-like    double    componnds    of    purine    derivatives 
and   the   m-melhylsulphonic  acid   of   the  p-amino- 

phenyl  rster  of  salicylic  acid  ;  Preparation  of . 

1.  Abelin.  E.  Biirgi,  and  .M.  Pirclstein.  Berne, 
Switzerland.  Ger.  Pat.  287.801.  Dec  12.  1914. 
Addition  to  Ger.  Pat.  28.">,.579  (this  J..  191.5, 1167). 

Salt-like  double  compounds  of  purine  derivatives 
and    the  w-methj'lsulphonic  acid  of  the  p-amino- 

Ehenyl  ester  of  salicylic  acid  are  produced  either 
y  treating  an  alkali  or  alkaline-earth  salt  of  the 
w-methylsulphonic  acid  of  the  jj-aminoplienyl 
ester  of  salicylic  acid  with  a  basic  derivative  of 
purine,  e.g..  1.3.7-triniethyl-2.6-dioxypurine  or 
1.3-dimethyl-2.(5-dioxypurine.  or  by  treating 
the  alkali  compound  of  tlie  purine  derivative 
with  the  free  w-methylsulplioni<-  ac^id  of  the  p- 
aminophenyl  ester  of  salicylic  acid,  in  the  presence 
of  an  organic  solvent,  e.g.,  chloroform,  acetone, 
alcohol.  The  products  are  purer  and  more 
s<_)luble  than  those  prepared  by  the  process  claimed 
in  the  principal  patent. — F.  Sp. 


S -Methyl  derivatives  of  organic  bases  ;   Preparation 

or .     Farbenfabr.  vorm.   F.  Baver  luul  Co. 

Ger.  Pat.  287.802.  Dec.  19,  1913, 

N-Methyl  derivatives  of  organic  bases  are  pro- 
dticed  by  heating  primary  or  secondary  amnies 
to  a  high  temperature  with  oxidisable  organic 
compounds  (other  than  formic  acid  or  form- 
aldehyde) and  at  least  one  molecule  of  form- 
aldehyde for  each  methyl  group  to  be  inti-oduced. 
If  the  amine  itself  contains  an  easily  oxidisalile 
substituent.  e.g..  an  alcohol  radical,  it  may  be 
heated  alone  with  formaldehyde.  .Simultaneous 
oxidation  and  niethylation  occur.  For  exatnple, 
a-X-niethylpyrrolidylpropan-(l  )-one  is  obtained 
from  (iiacetonemethylamine,  diethylmethylamine, 
niethylpiperidine.  etc.  l<Yom  a-pyrrolidylpropan- 
(2)-ol  a  mctliylated  ketone  is  produced  whidi  is 
proViablv  the  racemic  form  of  the  alkaloid  hygrine. 

— F.Sp. 

Amino  derivatives  of  'l-phenylq\iinoline-i-carboxylic 

acid  :      Preparation     of .         Farbw.     vorm. 

Meister.  Lucius,  u.  Briining.  Ger.  Pat.  287,804, 
July  23,  1914. 

A>nNO  derivatives  of  2-phenylquinoline-4-carb- 
oxylic  acid  are  obtained  either  by  condensing 
nitroisatin  with  acetophenone  and  redvicing  the 
nitro  group,  or  by  condensing  isatin  with  acidyl- 
amino-acetophenones  and  saponifying  the  products. 
They  are  of  therapeutic  value  because,  unlike 
phenylquinolinecarboxylic  acid,  they  do  not  cause 
separation  of  uric  acid  in  the  system. — F.  Sp. 

Alkamine  esters  of  phenylcarbonic  acid  containing 
an   amino   group   in    the   nucleus ;     Preparation 

of .       Farbw.    vorm.    Meister,    Lucius,    u, 

Bruning.    Ger.  Pat.  287,805,  Feb.  17,  1914. 

Alkamixe  e.sters  of  phenylcarbonic  acid  con- 
taining an  amino  group  in  the  nucleus  are  obtained 
by  treating  nitrophenols  with  carl)onyl  chloride, 
condensing  the  carbonic  acid  cliloride  obtained 
with  basic  alcohols,  and  reducing  the  nitro  group. 
They  have  anaesthetic  properties. — F.  SP. 

Condensation  [of  ketone-alcohols] ;    Process  of . 

H.  Hibbert,  Assignor,  to  E.  I.  du  Pont  de 
Nemours  Powder  Co..  Wilmington.  Del.  U.K. 
Pat.  1.164.647.  Dec.  21.  1915.  Date  of  appl., 
Aug.  13,  1913. 

See  Eng.  Pat.  5408  of  1914;    this  J.,  1914,  984. 

Preparation    of    dyeshiffs    containing    selenium   or 
lelltirium.     (ier.   Pat.  2S(>,950.     See  IV. 


XXI.     PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Rilardation  of  development  by  sodium  phosphate. 
Liippo-Cramer.  Phot.  Korr..  1915,  35.  Z. 
angew.  Chem.,  1915,  28,  Hef.,  533. 

Secondahy  sodium  phosphate  acts  as  an  acceler- 
ator to  a  developer  containing  only  pyrogaUot 
and  sulphite,  but  as  a  strong  resl^rainer  in  a 
developer  containing  ]5otassium  carbonate  with 
j)yrogallol  or  (luinol.  In  tlie  latter  case,  however, 
about  ten  times  as  much  phosphate  is  required  as 
pota.ssiuni  carbonate. — B.  V.  S. 

Silver    sails  ;    Accelerating    effect    of   acids    on    the 
reduction    of by    ferrous    sulj>hate.     Liippo- 
Cramer.     Phot.     Korr..     1915,    35.     Z.    angew. 
Chem.,  1915,  28,  Ref.,  533. 
The  addition  of  acetic  acid  increases  the  rate  of 
reduction    of   silver   nitrate    by    ferrous   sulphate. 
The  explanation  advanced  is  on  the  same  lines  as 
Abegg's     explanation     of    the    stronger    reducing 
power  of  ferrous  oxalate  as  compared  with  ferrous 
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sulpliate  ;  on  addition  of  oxalate  in  the  one  cn-se, 
and  of  acetate  in  the  other,  the  ferri-ions  show  a 
much  greater  tendency  than  feiTO-ions  to  form 
complex  ions,  and  hence  the  ratio  of  ferro-  to  ferri- 
ions  in  the  solution  increases,  and  the  reducing 
action  is  accelerated. — B.  Y.  IS. 

Photoyraphic  priulituj  ;  Continuation  of under 

a  yellow  screen.  Liippo-Cramer.  Phot.  Ind., 
1915,  Heft  It).  Z.  angew.  Oheni.,  101.5,  28, 
Kef.,  533. 

If  a  faint  print,  obt-ained  by  a  short  exposure 
under  a  negiitive  in  the  usual  way,  is  furtlier 
exposed  under  a  yellow  (iltor,  without  the  negative, 
there  is  not  only  an  iiure<vse  of  density  but  also 
an  appearance  of  detail  not  previously  vLsible. 
The  method  has  a  prju'tical  value  only  for  very 
hard  negatives,  anil  it  is  necessary  to  make  the 
tirst  exposxire  imder  the  negative  long  enough  to 
get  full  density  in  the  shadows  ;  otherwise  the 
longer  esposvire  required  luider  the  yellow  screen 
may  be  sulHcient  to  produce  "  fog  "  in  the  whites. 
It  is  suggested  that  the  first  exposiu-e  under  the 
negative  produces  traces  of  colloidal  silver  which 
act  as  a  sensitiser  for  yellow  light. — B.  V.  S. 

Patents. 

MuUi-coloured  photographs  by  superimposed  coloured 

part-pictures;  Preparation  of .     M.  HoUert, 

Warnsdorf.     Ger.  Pat.  286,057,  Mar.  1,  1913. 

The  positives  necessary  for  the  preparation  of  a 
coloured  photograph  are  printed  over  one  another 
on  unexposed  and  uncoloured  films  which  have 
been  prepared  with  the  same  silver  haMde  emulsion 
of  uniform  light-sensitiveness. — B.  V.  S. 

Ferrous  developer  in  solid  form  ;  Preparation  of  a 

photographic .  Elektrochem.Werke  G.m.b.H., 

Berlin,  O.  Dreibrodt  and  H.  Rohler,  Bitterfeld. 
Ger.  Pat.  286,727.  Oct.  4.  1914. 

Neutr.vl  potassium  oxalate,  ferrous  sulphate,  and 
a  neutral  salt  of  a  mono-  or  poly-basic  mono-  or 

Soly-hydroxycarboxylic  acid  are  separately  pow- 
ered, mixed,  and  at  once  warmed  in  vacuo.  The 
solid  developer  so  formed  is  a  yellow  powder,  very 
easily  soluble  in  water. — ^B.  V.S. 

Ferrotts  developer  ;  Preparation  of  a  stable  photo- 
graphic  .     Elektrochem.    VVerke    G.m.b.H., 

BerUn,  O.  Dreibrodt  and  H.  Rohler,  Bitterfeld. 
Ger.  Pat.  286,775,  Jan.  14,  1915. 

To  a  neutral  solution  of  potassium  oxalate  and 
ferrovis  sulphate  is  added  a  solution  of  a  neutral 
I  salt  of  a  mono-basic,  mono-  or  polj-hydroxy- 
carboxyUc  acid.  After  exhaustion  of  the  developer 
its  reducing  power  may  be  restored  by  addition  of 
small  quantities  of  metallic  iron. — B.  V.  S. 

Drying   photographic   plates,  films,    and   ttie   like ; 

Process  for .     W.  Hommel.  Frankfort.    Ger. 

Pat.  286,933,  May  13,  1914. 

Drying  is  effected  under  reduced  pressiu-e,  for 
example,  in  a  closed  room  provided  with  heated 
shelves  and  connected  with  a  vacuxun  pump. 

— B.  V.  S. 


XXU.— EXPLOSIVES ;  MATCHES. 

Patents. 

Triniirotoltiene ;      Manufacture    of .        D.     C. 

Roberts  and  O.  Stuart,  Liverpool.     Eng.  Pats. 

(A)  7047,May  11,1915,  and  (B)  9466,Jurie  29,1915. 
(a)  Mononitrotohtene,  or  (b)  nitrobenzene  is 
used  as  solvent  for  recrvstaUising  trinitrotoluene. 
Example :  2000  lb.  of '  crude  trinitrotoluene  is 
heated  with  750  lb.  of  nitrobenzene  at  70°  C.  ; 
the  solution  is  filtered  and  cooled  to  aljout  the 


ordinary  temperature  ;  the  crystals  ai-e  separated 
by  a  centrifuge  or  press  and  washed  witn  40% 
alcohol.  The  product  (m.pt.  80° — 81-5°  C.)  is  of 
light  colour,  and  the  yield  is  excellent.  By  using 
ordinary  mononitrotoluene  {e.g.,  42%  para,  55% 
ortho,  and  S%  meta)  a  yield  of  90  to  95  parts  of 
piu'e  trinitrotoluene  is  obtained  in  place  of  85  parts 
obtained  when  alcohol  is  used  as  solvent.  The 
solvent  is  purified  by  steam  distillation  for  further 
use.— F.  W.  A. 


Organic  compounds  insoliible  in  loater  ;    Process  for 

nitrating  liquid  or  easily  fusible .    K.  Kubier- 

schky,  Eisenach.  Ger.  Pat.  287,799,  Mar.  31,  1914 

NiTFATiON  is  effected  as  a  continuous  operation 
by  feeding  fresh  nitrating  acid  at  one  end  of  the 
apparatus  and  the  substance  to  be  nitrated  .at  the 
other  end  and  passing  them  in  intimate  contact 
in  counter  current.  The  process  may  be  applied 
to  benzene  and  its  homologues,  naphthalene,  and 
aliphatic  hydrocarbons,  in  a  column  lined  with 
resistant  material.  The  column  may  be  filled 
with  nitrating  acid  and  benzene  introduced  as  a 
finely  divided  spray  at  the  bottom,  nitrobenzene 
being  discharged  at  the  top,  after  passing  through 
the  fresh  nitrating  acid  which  enters  at  that  point. 
Conversely,  the  tower  may  be  filled  with  benzene 
and  the  acid  sprayed  into  it  at  the  top.  The  heat 
of  the  reaction  is  controlled  by  cooling  coils. 
The  method  is  only  appUcable  in  cases  where  both 
the  original  and  the  nitrated  compounds  are 
fluid  at  the  temperature  oh  the  reaction,  insoluble 
in  the  meflium,  and  heavier  or  lighter  than  the 
nitrating  acid.  (Compare  Borrmann,  this  J.,  1915, 
1232.)— J.  P.  B. 


XXIII.— ANALYSIS. 

Iron  in  presence  of  organic  matter  ;    Rapid  deter- 
mination  of .      F.    Ferrari.      Annali   Chini. 

Appl.,  191o,  4,  341—343. 

Iron  is  precipitated  quantitatively  from  acid 
solution,  even  in  presence  of  considerable  quanti- 
ties of  organic  compounds  (citric,  tartaric,  and 
malic  acids,  glycerol),  by  the  ammonium  com- 
pound of  nitrosophenylhydroxylamine  (cupferron  ; 
see  Baudisch,  this  J.,  1910,  115).  The  solution 
containing  iron  (150  c.c.  containing  10 — 15  c.c. 
of  concentrated  hydrochloric  acid)  is  treated  with 
a  slight  excess  of  chlorine  water  to  oxidise  ferrous 
iron,  and  a  6%  solution  of  cupferron  added, 
drop  by  drop,  with  agitation,  an  excess  of  one-fifth 
of  the  quantity  necessary  for  the  complete  pre- 
cipitation of  the  iron  being  added.  After  15 — 20 
mins.  the  precipitate  is  collected  on  a  filter,  with 
the  aid  of  the  pump,  washed  twice  with  water 
acidulated  with  hydrochloric  acid  and  then  with 
water,  treated  on  the  filter  with  ammonia,  washed 
with  water,  dried,  and  ignited  to  ferric  oxide. 
The  method  is  not  applicable  in  presence  of  copper, 
silver,  lead,  mercury,  tin,  bismuth,  titanium,  and 
zirconium,  all  of  wldch  give  insoluble  compounds 
with  cupferron. — A.  S. 

Nickel  ;       Determination      of with      dimethyl- 

glyoxime.  K.  Wagemann.  Ferrum,  1915,  12, 
126 — 129.  Z.  angew.  Chem.,  1915,  28,  Ref.,  590. 
Tms  method  of  determining  nickel  may  be 
accelerated  bv  precipitating  the  metal  with  an 
aqueous  dimethvlglyoxime  solution,  dissolving 
the  precipitate  "in  "dilute  sulphuric  aeid,  and 
boiling  the  solution  with  the  addition  of  hydro- 
chloric acid  and  hydrogen  peroxide  in  order  to 
destroy  the  dimethylglyoxime ;  the  solution  is 
then  rendered  ammoniacal,  and  the  nickel  deposited 
electrolytically  and  weighed. — W.  P.  S. 
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Protein  ;    Source  of  error  in  the  determinatioit  of 

.     W.     Wiist.         Spezialmouats.     Brau.-u.   ' 

Malzereibetriebeskoutmlle,    lOlfi.    1,    173,    193. 
Z.  ges.  Brauw.,  1915,  38,  241. 

iJi"    osidisiug    the    material    with    sulphuric    acid,    ; 
potassium    sulphate,    and    copper    sulphate,    low   : 
results  may   be  obtained  if  tne  digestion  is  not 
continued  for  an  hour  after  the  liqiud  has  become   | 
bright    green.     Oxidation    is    most    rapid    when 
sulphuric  acid,  potassium  sulphate,  and  mercuric 
oxide    are    used,    and    the    results    are    accurate 
provided    the    heating    is    continued    until    the 
liquid  is  quite  colourless.     The  Uquid  sliould  boil 
vigorously,  but  loss  of  ammonia  may  occur  if  it- 
becomes  so  concentrated  as  to  solidity  on  cooling. 

—J.  H.  L. 

Method     of    distinguishing     beyizine     and     bemol.    i 
Mix.     See  IIa. 

Analysis  of  textiles.     Pontio.     See  V. 

Determination  of  potassium  hitartrate  by  the 
reduction  of  potassium  iodide  and  iodate.  Kantor. 
See  VII. 

New  reaetion  of  hydrogen  peroxide.     Spiro.     See  VII. 

Report  on  materials  for  road  construction  and  on 
standards  for  their  test  and  use.     See  IX. 

Reduction  test  for  tungsten  [in  ores].     Hartmann. 
See  X. 

Detection  of  marine  animal  oils  and  products  obtained 
from  them  by  hydrogenation.  Davidsohn.  See  XII. 

New    gravimetric    method    of    determining    tannin. 
Gawalowski.     See  XV. 

Colour  tests  teith  skivers.     Riethof.     See  XV. 

Diphenylamine  reaction  of  Icevulose.      Radlberger. 
See  XVII. 

Determinalion    of    moisture    and    bitter    resins    in 
hops.     Winge.     See  XVIII. 

Detection  and  determination  of  benzoic  acid  in 
animal  foodstuffs.  Baumann  and  Grossfeld. 
See  XIXa. 

Report    on    [analysis     of]     insecticides.        Koark. 
See  XIXb. 

Melting  point  of  salicylic  acid  and  a  test  for  the 
presence     of     p-hydroxybenzoic     acid.  Smith. 

See  XX. 

New  reaction  of  picric  acid  and  its  applicatiotis. 
[Detection  of  picric  acid  in  urine  and  beer.] 
Castetfi.     See  XX. 

Distribution  coefficients   and  velocity   of  extraction 
of  some  organic  acids.    Pinnow.    See  XX. 

Patknts. 

Drying  and  extracting  apparatus  [for  analyaia]. 
A.  Seidenberg,  New  York.  U.S.  Pat.  1,164,667, 
Dec.  21,  1915.     Date  of  appl.,  Jan.  26,  1915. 

A  CORRUGATED  and  perforated  wire  sheet  adapted 
to  hold  a  liquid  ia  contained  in  a  ribbed  Iray 
which  may  be  rolled  up  with  it  (see  this  J.,  1913, 
1108).— W.  F.  F. 

Sulphuretted    hydrogen    recorder.     Eng.    Pat.    370. 
See  IIa. 


Trade  Report. 

(ifrmnn  rhetnical   industry   in    UU.'i.      KngineeriuK. 
Jan.  21,   1910. 

DiRlNC.  1915  the  dividends  of  all  the  (jreat  (ierniau 
chemical  manufactories  went  down  considerably, 
from  iS^u  (in  the  previous  year)  to  19  "„  i"  the 
case  botli  of  the  Badische  Aiiiliii  und  Soda  Fabrik 
and  the  Elberfeld  Farbeufabriken,  ami  from  30  to 
20 °o  i"  tlic  case  of  the  Hoclister  Parbwerke  ;  the 
Clieniische  Fabrik  E.  Schering  paid  10%  in.stead  iif 
15"u.  Th.  Goldschinidt-Esseu  S"(,  instead  of  12%. 
.Many  chemical-trade  firms  did  not  pay  any  dividend 
at  all.  The  same  applies  to  one-tliird  of  the 
twenty-five  cement  works,  to  five  out  of  ten  big 
paper  and  cellulose  works,  and  to  many  glass, 
porcelain,  and  earthenware  works.  Potash  firms 
also  did  badly.  On  the  other  hiind,  the  lignite 
and  gas  industries,  also  the  stanch  and  linoleum 
industries  had  little  ground  for  complaint,  la 
many  works,  no  doubt,  the  profits — held  over  for 
the  present  and  not  yet  noticed  in  the  balance- 
sheets — made  in  the  departments  engaged  in  war 
supply  balanced  the  losses  of  the  other  depart- 
ments ;  but  the  general  oiithmk  was  not  a 
favourable  one. 


Books  Received. 

PETROI.EUM     AND     NATURAL     GAS     RE.S0URCES     OF 

Canada.  Vol.  I.  By  P.  G.  Clapp  and  others. 
Canada  Department  of  Mines,  Mines  Branch, 
Report  No.  291.     xviii. -f  378  pages,  9J  x5J  in.* 

In  this  volume,  no  attempt  has  been  made  to 
discuss  exhaustively  the  individual  oil  and  gas 
fields  of  Canada.  A  brief  general  description  is 
given  of  the  geological  and  geographical  occur- 
rence, production,  properties,  and  uses  of  petro- 
leum and  natural  gas,  with  special  reference  to  the 
conditions  met  with  in  the  Dominion. 

The  Salt  Deposits  op  Canada  and  the  Salt 
Industry.  By  L.  Heber  Cole.  Canada  De- 
partment of  Alines,  Mines  Branch,  Report  No. 
325.     152-|-viii.  pages,  9Jx5i  in.* 

The  first  part  of  this  report  contains  chapters 
on  the  composition,  properties,  and  origin  of  salt, 
and  its  occurrence  in  the  various  provinces  of 
Canada.  The  second  part  contains  statistics  of 
Canadian  salt  production,  and  an  account  of  the 
teclmology  of  salt  manufacture,  outlining  the 
various  methods  of  extraction,  concentration, 
evaporation,  and  refining.  A  chapter  on  alkali, 
hydrochloric  acid,  and  cidorine  industries  and  a 
biljliography  conclude  a  most  useful  report,  which 
is  fully  illustrated  throughout  with  maps,  photo- 
graphs, and  diagrams. 

Summary  Report  of  the  Mines  Branch  of  the 
Department  of  Mjnes,  1913.  Report  No.  285. 
X. -f214  pages,  9}x5J  in.     Price  15  cents. 

Coal  Fields  of  British  Columbia.  Canadian 
Geological  Survey,  Memoir  69.  350  pages, 
9 J  x5J  in.  Illustrated  by  a  map  and  23 
diagrams.* 

Economic  Minerals,  and  Mining  Industries  of 
Canada.  Canada  Dept.  of  Mines,  Mines  Branch, 
Report  No.  322.     78  pages,  9£  x5J  in.* 

This  report,  which  is  illustrated  by  19  plates  imd 
a  mineral  map  of  Canada,  presents  in  popular  form 
a  brief  sketch  of  the  more  important  minerals  and 
of  the  mining  and  metallurgical  industries  of  the 
Dominion. 

•  A  limited  supply  of  the  publications  marked  *  is  available  (or 
free  distribution. 
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Official  Notice. 


THE  EXEMPTION  PROil  ENLISTMENT  OF 
.\NALYTICAIv.  CONSULTING,  OR  RE- 
SEARCH CHEMISTS. 

In  order  to  clear  up  <any  misundei-staiuling  that 
may  arise  in  consequence  of  recent  legislation  con- 
cerning Reservtil  Occupations,  the  Royal  Society 
desire  to  point  out  tliat  an  unmarried  chemist  of 
military  age  entitled  to  exemption  as  an  "  ana- 
lytical, consulting,  or  research  chemist "'  shoidd, 
unless  he  has  been  attested  before  2n<I  Jlarch, 
lodge  a  claim  for  exemption  with  the  Local 
Tribunal  before  that  date. 

Men  who  have  been  attested  should  lodge  their 
cliiiius  for  exemption  with  the  Recruiting  Officer 
■<ir  L<.)cal  Tribunal  \\hen  called  up  for  enlistment  ; 
and  if  such  claims  be  not  admitted,  a  communica- 
tion, stating  all  mateiial  facta  in  favour  of  the 
<lisputed  claim,  should  be  addressed  at  once  to 
the  Secretaries,  The  Royal  Society,  Burlington 
House,  Piccadilly,  London,  W. 


Edinburgh  Section. 


Heeling  held  at  Edinhunpi  on  Wednesday,  January 
19lli\   1916. 


MR.    D.    B.    DOTT    IX    THE    CHAIR. 


A  NOTE    ON    THE    FAT    OF   NUX   VOMICA. 

BY  HENRY  E.  WATT,  D.SC,  F.I.C.,  AND 
GEORGE    B.    .\NGUS. 

The  fruit  of  Sfrychnos  Xitx  Vomica,  Liune,  is  a 
round  berry,  about  the  size  of  an  orange,  with  a 
smooth,  yellow  or  orange-coloiu-ed,  hard,  fragOe 
rind,  and  containing  many  seeds  in  a  juicy  pulp. 
The  seeds,  which  alone  are  used  in  medicine,  are 
■about  f  inch  in  diameter,  and  about  J  in.  thick,  flat 
-or  slightly  convex  on  one  side,  and  conca\e  on  the 
other,  with  a  slight  ridge  extending  from  the  centre 
■of  one  side  to  the  edge. 

Nux  vomica  is  characterised  by  an  exceedingly 
bitter  taste,  due  to  the  presence  of  strychnine  and 
brucine.  two  alkaloids  ^^hich  were  discovered  early 
in  the  last  century  liy  Pelletier  and  Caventou. 

Nux  vomica  contains  from  one  to  two  per  cent. 
•of  a  concrete  oil  or  fat  which  has  been  investigated 
by  P.  Meyer  (Inaug.  Diss..  St.  Petersburg,  1815) 
and  found  to  consist  principally  of  the  glycerides 
of  capric,  caprylic.  capi'oic.  butyric,  and  palmitic 
■acids.  More  recentlv  (Arch.  Pharm..  1912,  250, 
398—402,  and  1915,'  253,  202—213)  lleiduschka 
■and  Wallenreuter  have  made  a  careful  examination 
■of  the  unsaponifiable  matter,  from  which  they 
have  isolated  a  phytosterol,  a  saturated  alcohol". 
■CjsHj-OH,  or  CsjHsgOH.  and  an  unsaturated 
-alcohol,  C3jH5,0,iH2"0,  which  behaved  like  syro- 
ceryl  .alcohol. 

.\  sainple  of  oil  which  has  recently  come  to  our 
notice  is  dark-brown  in  colour  and  possesses  a 
«omewhat  unpleasant  odour.  The  subjoined  table 
■gives  the  residts  of  its  examination  : — 

Specific  gravity  100°  /15-j° 0-892 

>oliiii{yinR  point 60°  C. 

Sjiponification  value  . . .  15*> 

ItKline  value  (Hubl) " '. 54 

Keich.ert-WoUny  value  ...  1-0 

Acetyl  value   '.'.'."". '." '     31-2 

_\ciii  value !!!!!!!!!!!!!!!!!!!!!       337 


This  work  was  conducted  in  the  Research  Labor- 
atories of  !JIessrs.  T.  and  H.  Smith,  Ltd.,  to  whom 
we  are  indebted  for  permission  to  publish  the 
above  results. 

Discussion. 

Mv.  J.  Rutherford  IIii.l  said  that  he  had 
detected  copper  in  some  commercial  samples  of 
Nux  iwmica,  and  later  in  samples  of  the  wild  seed 
obtained  direct  from  Burmali,  so  that  copper 
would  appear  to  be  a  natural  constituent  and  not 
introduced  accidentally.  In  most  text-books  it 
was  stated  that  the  fat  content  was  3%.  In 
making  the  fluid  extract  the  liquid  was  heated  with 
hard  paraffin  (about  l.'i  grms.  to  the  litre),  which 
removed  the  fat.  The  world's  supply  of  liquid 
extract  must  involve  the  use  of  a  very  large 
quantity  of  hard  paraflfin,  and  he  wondered  whether 
it  was  discarded  as  waste  or  whether  any  attempt 
was  made  to  recover  the  paraffin  or  the  fat  and 
utilise  them. 


London  Section. 


Meeliitg    held   at   Burlinf/ton    House    on     Manday, 
February  Itli,  1916. 


MR.    A.    R.    LING   IX   THE    CIL\IR. 


THE     USE     OF     ENZYMES     AND      SPECIAL 
YE^VSTS  IN  CARBOHYDRATE   ANALYSIS. 

BY    WILLIAM    \.    DAVIS. 

In  the  course  of  an  investigation  of  the  car- 
bohydrates present  in  different  plants,  carried  out 
at  Rothamsted  during  the  past  four  years,  several 
sources  of  error  in  the  processes  of  analysis  hitherto 
adopted  in  such  ca.ses  have  been  detected.  In  the 
present  paper  an  account  will  be  given  of  these 
and  of  methods  which  have  been  devised  to 
eUminate  them.  It  has  been  found  necessary 
largely  to  discard  purely  chemical  methods  and 
to  adopt  processes  based  on  the  use  of  special 
enzymes  or  selective  yeasts.  There  is  no  doubt 
that  operations  of  tliis  kind  will  in  the  future 
become  more  and  more  widely  used  both  in 
industrial  and  purely  scientific  research,  as  they 
make  it  possible  to  "estimate  the  indi\'idual  con- 
stituents of  a  complex  mixture  of  carbohydrates 
in  stages,  each  of  which  is  perfectly  specific  in 
character.  The  general  principles  of  such  methods 
can  best  be  illustrated  by  considering  in  turn  the 
estimation  of  saccharose,  raffinose,  maltose,  and 
starch. 

Esiimation  of  saccharose. 

It  was  found  in  a  series  of  experiments  carried 
out  on  mangold  leaves  (Davis  and  Daish,  J.  Agric. 
Sci.,  1913,  5,  437)  that  the  amount  of  saccharose 
in  the  extracts  (which  had  been  pre\-iously  treated 
with  basic  lead  acetate  and  sodium  carbonate) 
was  far  less  by  inversion  with  2  %i  citric  acid  than 


1  When  maltose  is  likely  to  be  present  in  the  solution  analysed 
it  is  preferable  to  use  citric  acid,  rather  than  hydrocWonc  acid 
at  70°  under  Herzfeld  conditions,  to  effect  inversion.  As  shown 
by  the  »Titer  (J.  Agric.  Sci.,  1914,  6,  413)  hydrochloric  acid  under 
these  conditions  brings  about  appreciable  hydrolysis  of  the  maltose, 
so  that  high  results  for  saccharose  are  obtained.  On  the  other 
hand  10  "o  citric  acid,  under  the  conditions  prescribed  m  the  text 
(10  minutes  boiling),  does  not  hydrolyse  maltose,  so  that  it  can 
be  safely  used  to  estimate  the  saccharose. 
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by  inversion  with  invertase,  although  with  pure 
solutions  of  SMiccharv^so  idoutiial  rf.sult.-;  wore 
obtained  by  the  two  mot  bods.  The  ditToiviu-e  was 
due  to  the'preseni-e  in  the  soUition  of  a  i\'latively 
lar{;e  pniportion  ot  sodium  acetate  ;  thi.s  siilt 
was  found  in  a  series  of  experiments  made  with 
solutions  of  pure  saccharose,  containing  abovit  1  "o 
of  sodium  aeetatc,  very  lariiely  to  inliiliit  tlio 
inversion  of  the  sugar  by  2''o  litric  acid.  In  the 
mangold  extnuts  the  sodium  acetate  was  formed 
owing  to  the  necessity  of  using  relatively  large 
quantities  of  basic  lead  acetate  to  precipitate  the 
tannins,  etc.  ;  when  sodium  carbonate  was  adiled 
subsequently  to  eliminate  the  slight  excess  of 
lead  present",  the  whole  of  the  acetic  acid  originally 
present  in  the  lead  acetate  was  converted  into 
sodium  acetate.  In  such  cases,  with  a  concen- 
tration of  only  about  1  to  2  "„  of  sodium  acetate, 
complete  inversion  could  only  be  elTecteii  by 
increasing  the  citric  acid  present  to  10%;  with 
acid  of  tliis concentration  ourexperience  has  shown 
that  hydrolysis  of  the  saccharose  is  always  com- 
plete after'  10  minutes  boiling  and  identical 
results  to  tho.se  given  by  invertase  are  obtained 
even  when  very  lanie  (juantitics  of  basic  lead 
acetate  have  been  used  to  purify  the  sugar  .solu- 
tions dealt  with.* 

In  the  analysis  of  ordinary  sugar  works  materials 
and  products  the  quantit  y  of  basi<-  lead  acetate  used 
is  generally  small  ;  as  much  as  5  c.c.  ot  the  lead 
solution  can  be  present  without  causing  incom- 
plet-e  inversion  under  Jlerzfeld  conditions  (compare 
Pellet,  Dosage  du  Sucre  par  Inversion,  Suererie 
Indigene.  191:5).  On  the  other  hand,  in  working 
with  plant  extracts  or  Siip,  when  much  larger 
quantities  of  basic  lead  acetate  have  to  be  used, 
the  proportion  of  lead  remaining  unprecipitated 
may  be  so  great  as  to  cause  incomplete  inversion 
when  only  the  usual  quantity  of  acid  is  used  in  the 
Herzfeld  m-^'thod.  Kven  if  the  lead  is  precipitated 
by  sodium  carbonate  or  sulphate,  sodium  acetate 
is  formed,  whi  h  limits  the  inversion  by  hydio- 
chloric  acid  just  as  it  does  inversion  by  citric 
acid.  In  such  cases  serioiis  error  may  arise. 
M.  Pellet  (private  communication)  has  met  with 
an  instance  in  wliich  (i"o  of  i-afhnose  was  returned 
as  being  pr('sent  in  a  wild  beet  from  this  cause. 
Care  should  always  be  taken  in  such  cases  to 
make  the  solution  faintly  acid  to  methyl  orange 
by  the  addition  of  sulphuric  acid  before  adding 
the  5  c.c.  ot  hydrochloric  acid  required  umlcr 
Herzfeld  conditions.  Pellet  (he.  cH.)  has  recom- 
mended that  duplicate  experiments  should  be 
made  in  which  the  heating  is  prolonged  to  10 
or  1.5  minutes.  Tie  shows  that  under  flic-  Herzfeld 
conditiorLS  (at  70°)  the  time  of  heating  can  be 
increa,sed  to  20  minutes  without  atTccting  the 
accuracy  of  the  results  ;  on  the  other  liand  it  is 
not  desirable  to  use  more  than  5  c.c.  of  hyilro- 
chloric  acid,  as  any  increase  of  the  acid  sen-sibly 
modifies  the  rotatory  power  of  the  invert  sugar 
formed.  AVhen  maltose  is  present  then-  is  always 
the  danger  that  slight  hydrolysis  of  this  .sugar 
to  dextrose  may  occur  even  undi-r  Herzfeld 
conditions  (see  footnote  i,i).  201),  a  risk  which  is 
increased  by  lengthening  the  time  of  heating  ; 
in  such  castas,  it  is  preferable  to  use  10  per  cent. 
citric  acid  for  the  inversion,  as  stated  above. 


»  The  method  of  carrying  out  the  hydrolyBti^by  \0%  eitrin  acid 
iw  as  followB  :  fiO  c.c.  of  the  solution  to  be  analysed  (which  has  liad 
the  extx'in  of  lead  removed  by  means  of  smlium  cjirbonate)  is 
treated  with  a  few  drops  of  concentrated  sulphuric  acid  until 
it  jujit  shows  the  f:iintest  indication  of  pink  t^j  ni'^thyl  orange. 
Sohd  citric  acid  is  then  attded  s'l  as  U>  mal<e  a  10%  soI'ition(.'>Krnis. 
milid  citric  acid  U>  50  c.c.  of  s^tlution)  and  the  mixture  raised  to 
the  boil;  it  is  kept  actively  boilinK  over  a  small  (lame  for  10 
minutes,  under  a  reflux  condcns'T,  and  the  scdiition  ir  then  cooled 
to  the  ordinary  temperature  and  exactly  neutralised  (usin^  phenol- 

fihttialein  as  indicat*>r)  by  adding  a  10  or  l.'i%  solution  of  srHlium 
lydroxide.  It  is  diluted  to  100  c.c.  at  1.5^  (or  20*  according  to 
the  temperature  at  which  the  flask  is  graduated)  and  is  then  ready 
for  the  polarisation  or  (or  measuring  the  reducing  power  by  means 
of  Fehling's  solution. 


It  is  a  striking  fad  that  although  sodium 
acetate  when  present  to  tlie  extent  of  only  I  or 
2"o  largely  allects  the  inversion  of  saccharose 
by  dilute  citric  acid  (2"o)  I'l'l  may  lead  to  incom- 
plete inversion  eveii  by  hydrochloric  acid  at  70". 
it  does  not  in  the  least  interfere  with  the  activity 
of  invertase.  This  shows  the  advantage  of 
using  invertiise.  in  many  ca.ses,  to  check  the 
results  obtained  by  aiid  hydrolysis.  The  writer 
invariably  uses  two  methods  to  estimate  sac- 
charo.so  in  plant  material:  (1)  hydrolysis  with 
10 "o  citric  acid,  (2)  hydrolysis  during  24  hours 
at  38°  C.  with  1  c.c.  of  autoiysed  yeast.  The  two 
methods  should  give  identical  results  if  inversion 
is  comi)lete  and  serve  mutually  to  check  each 
other. 

Use  of  invertase  in  estimating  saccharose. 
Preparation  of  the  invertase. 

O'Sullivan  in  1891  (Trans.  Chem.  Soc,  59,  41^) 
suggested  the  use  of  ordinary  yeast  as  hydrolytic 
agent  in  estimating  saccharo.se,  and  Brown  .and 
Morris  in  1803  (Trans,  (^hem.  Soc,  63,  603)  made 
use  of  a  precipitated  preparation  of  invertase  in 
their  work  on  the  carbohydrates  of  the  leaf. 
Ling  and  B.aker  (this  J.,  1898,  17,  111) 
proposed  a  modification  of  Clerget's  process  in 
which  hydrolysis  of  the  saccharose  was  effected 
by  treating  the  half-normal  solution,  slightly 
acidified  with  acetic  acid,  with  0-5  grm.  of  freslk 
pressed  yeast  tor  .5  hours  at  55°.  J.  P.  Ogilvie 
(this  J.,  1911,  30,  62)  has  applied  this  process 
to  the  analysis  ot  molasses,  using  basic  lead  acetate 
and  then  sulphur  dioxide  to  clarifv  the  solution, 
and  has  shown  (Int.  Sugar  J.,  1912,  i 4,  89  and  621  > 
that  in  the  case  ot  cane  and  beet  molasses  it  gives 
results  practically  identical  with  those  obtained 
by  Pellet's  sulphurous  acid  method  and  by 
Andrlik's  method  of  inversion  with  hydrochloric 
acid  in  which  urea  is  used  to  arrest  the  invertive 
action  of  the  acid  in  taking  the  direct  reading. 

O'Sullivan  and  Tompson  (Trans.  Chem.  Soc, 
1886,  61)  described  the  preparation  of  an  active 
invertase  solution  by  the  autoly.sis  of  yeast,  and 
in  1910  Hudson  (U.S.  Dcpt.  Agriculture,  Bureau 
Chem.,  1910.  Circular  No.  .'50;  this  J.,  1910, 
29,  443)  introduced  what  he  considered  to  be 
an  improvement  in  this  process,  in  which  the 
digestion  of  the  yeast  was  accelerated  by  adding 
chloroform.  In  a  later  paper  Hudson  (.1.  Amer. 
Chem.  Soc,  1914.  36,  1566  ;  see  also  Bull.  Assoc. 
Chim.  Sucr.,  1915,  32,  207)  states  that  toluene  i.s 
preferable  to  chloroform  for  this  purpose.  As  (he 
writer  has  pointed  out  (Int.  Sugar  J.,  1915,  17, 
522)  the  use  ot  chloroform,  as  .suggest eil  originally 
by  Hudson,  was  no  real  im])rovement  because  it 
introduced  an  additional  complication  liy  making 
it  neces.sary  to  subject  the  product  of  inversion  to 
a  special  treatment  to  expel  the  chloroform  before 
measuring  the  reducing  power  Ijy  Fehling's 
solvit  ion  ;  ordinary  chloroform  has  a  strf)ng  reducing 
action.  Four  years  before  Hud.son  suggested 
toluene  as  a  means  of  accelerating  the  autolyses 
ot  yea.st  the  writer  had  used  it  for  this  purpose; 
we  have  always  prejiared  very  active  invertase 
soluticuis  by  the  following  method  (.see  Int.  Sugar 
J.,  lor.  ril.). 

The  fresh,  i>ressed  beer  yeast  after  thoroughly" 
washing  with  water  on  a  Buchner  funnel  to  remove- 
any  aclhering  wort,  is  packed  into  a  large  wide- 
moullicd  bottle,  until  the  latter  is  nearly  full. 
About  30  to  .50  c.c.  of  toluene  is  Iht^n  poured 
over  it  and  allowed  to  ])ercolat(^  through  the 
mass.  The  mouth  of  the  bottle  is  covtTed  with 
a  sheet  of  paper,  and  the  bottle  left  in  a  warm 
place  at  a  temperature  of  25° — 30°  C.  Autolysist 
takes  place  very  rapidly,  and  in  about  a  fortnight 
nearly  the  whole  of  the  yeast  is  licjuefied.  It  is 
only  neces.sary  to  filter  on  a  Bucliii(-r  funnel  to 
obtain  a  clear  and  highly  a  live  solution  of  invert- 
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tt.se.  This  preparation  is  quite  free  from  maltase 
and  zymase. 

Hudson's  method  of  treatment  with  neutral 
lead  acetate,  etc.,  followed  l>y  dialysLs,  is  ijuite 
unnecessary  for  ordinary  purposes  of  analysis. 
The  object  aimed  at  by  Hudson  was  apparently 
to  purify  the  invertase  and  .so  diminish  its  liability 
to  lose  activity  on  keeping.  .Such  purification  is, 
however,  superfiuous,  as  the  autoly.sed  yeast 
prepared  a,s  described  above  is  extremely  stable, 
and  even  after  several  years'  keeping  shows  very 
little  falling-off  of  activity.  There  are  prepara- 
tions in  the  writer's  po.ssession  which,  after  three 
years,  gave  the  following  values  : — ■ 

1  c.c.  of  the  autolysed  ye<ist  when  added  to 
50  c.c.  of  a  10  °u  solution  of  sucrose  inverted  20% 
of  the  sugar  in  15  minutes  at  38°.  Inversion 
was  complete  in  four  hours  (1000°o)- 

5  c.c.  of  the  same  preparation  inverted  78% 
of  the  sugar  under  similar  conditions  (15  minutes 
at  38°). 

The  metliod  adopted  by  Hudson  of  adding  a 
large  volume  of  water  (10  litres  of  water  to  10 
kilograms  of  pressed  yeast)  during  autolysis  serves 
no  useful  purpose,  and  has  the  effect  only  of 
diminishing  the  activity  of  the  invertase  prepara- 
tion to  about  one-half  the  value  it  would  have 
without  such  dilution. 

Method  of  ir^versioii. 

The  method  of  inversion  adopted  by  the  writer 
in  the  case  of  plant  material  is  exceedingly  simple 
(Davis  and  Daish,  J.  Agric.  Sci.,  1913,  5,  437). 
The  original  solution  after  treatment  with  a  very 
slight  excess  of  basic  lead  acetate  (see  below)  is 
mixed  with  just  sufficient  sodium  carbonate  to 
precipitate  the  excess  of  lead,  and  is  then  diluted 
to  a  known  volume  (.say  500  c.c.  =solution  A)  ; 
25  c.c.  of  this  solution  is  used  to  detenjiine  the 
direct  reduction  and  polarisation  ;  the  reduction 
is  due  to  dextrose,  laevulose,  maltose  (if  present), 
and  pentoses.  To  estimate  the  sacchai-ose  by 
inversion,  59  c.c.  of  solution  A  is  neutralised  in 
a  100  c.c.  flask,  by  adding  a  few  drops  of  sulphuric 
acid,  using  methyl  oi-ange  as  indicator  ;  1  c.c.  of 
autolysed  yeast  is  added  together  with  a  few 
drops  of  toluene,  and  the  solution  is  left  24  hours 
at  38°.  After  this  period  5  to  10  c.c.  of  alumina 
cream  is  added  and  the  volume  made  up  to 
100  c.c.  (solution  B).  After  filtering,  the  reducing 
power  of  50  c.c.  of  B  (  ^  25  c.c.  of  A)  is  determined 
and  the  iwtatory  ptiwer  measured,  preferably  in  a 
400  mm.  tube.  The  reducing  power  can  be 
determined  gravimetrically  under  Brown,  Morris, 
and  Millar's  conditions,  or  volumetrically  by 
Ling's  method.  The  saccharose  is  calculated  from 
the  change  of  rotatory  or  reducing  power  as  usual. 
The  writer  has  made  a  series  of  determinations 
with  pure  saccharose  and  finds  that  under  the 
conditions  given  the  Clerget  constant  holds 
strictly  after  allowance  has  been  made,  by  Herz- 
feld's  table,  for  the  concentration.  It  is  usually 
not  necessary  to  introduce  any  correction  for  the 
optical  activity  or  reducing  power  of  the  invertase 
solution  added,  as  when  only  1  c.c.  of  this  is  used, 
these  values  are  quite  inappreciable.  If  larger 
quantities  are  used  it  is,  however,  desirable  to 
make  a  control  experiment  under  exactly  the 
same  conditions  as  those  of  the  actual  sugar 
inversion.  The  WTiter  generally  works  with"  a 
polarimeter  graduated  in  angular  degrees,  and 
the  following  table  gives  the  values  of  the  constant 
used  with  such  an  instrument,  in  comparison  with 
the  ordinary  Clerget  constant  at  different  con- 
centrations. 

When  raffinose  is  present,  the  autolysed  yeast 
prepared  from  top  fermentation  yeasts,  usually 
converts  this  sugar  into  tevulose  and  melibiose 
only ;  but  the  preparation  from  bottom  yeasts, 
containing  the  enzyme  melibia.se  in  addition  to 


invertase,  converts  the  raffinose  into  Isevulose, 
galactose,  and  dextrose.  When  the  raffinose  has 
been  determined  (see  below)  it  is  possible  to  allow 
for  this  sugar,  acconling  as  one  or  other  kind  of 
yeast  has  been  employed.  Usually  raffinose  is 
absent  and  no  such  correction  is  necessary. 

Table  I. 


Change  in 

angular  degrees  per 

grm.  of  saccharo.se  inverted  in 

Grms. 

saccharose 

Clerget 

100 

c.c.  of 

.solution  measured  in 

per 

100  c.c. 

constant. 

a  200 

mm.  tube  at  20° 

(sodium  flame). 

1 

141-85 

1-745° 

2 

141-91 

1-747 

5 

142-12 

1-748 

10 

142-46 

1-752 

13 

142-66 

1-755 

15 

142  79 

1-756 

20 

143-13 

1-760 

The  supposed  precipitation  of  reducing  sugars  by 
basic  lead  acetate. 

It  has  been  generallv  considered  since  the 
work  of  GiU,3  Pellet,*  "Edson,*  and  GeerligsS 
that  when  basic  lead  acetate  is  used  in  purifying 
and  decolorising  solutions  containing  reducing 
sugar,  a  considerable  proportion  of  tlie  latter  is 
thrown  out  of  solution ;  this  action  is  most 
marked  in  the  case  of  laevulose,  and  Pellet  has 
stated  that  in  some  cases  23%  of  the  Isevulose 
present  is  precipitated  at  the  ordinary  tem- 
perature, whilst  at  50°  C.  the  Isevulose  is  totally 
removed.  Whilst  the  experimental  results  re- 
corded by  the  above  authors  are  perfectly 
correct,  the  m-iter,  from  a  series  of  experiments 
as  yet  unpublished,  has  reason  to  doubt  the 
correctness  of  the  view  that  lasvulose  is  pre- 
cipitated under  the  conditions  named  above. 
It  has  been  found  that,  at  least  in  dilute  solutions, 
Isevulose  is  not  precipitated  at  all  by  basic  lead 
acetate,  even  in  presence  of  impurities  such 
as  sodium  sulphate  or  organic  acids,  and  that 
no  loss  occurs  unless  the  solution  of  the  Isevulose 
is  left  in  contact  with  the  basic  lead  acetate  for 
some  time.  If  to  the  solution  containing  the 
lse%iilose,  basic  lead  acetate  is  added  in  not  too 
large  excess  (5  c.c.  or  10  c.c.)  and  then  the  lead 
is  immediately  precipitated  by  sodium  sulphate 
or  sodium  carbonate,  practically  100%  of  the 
lie\-ulose  is  recovered.  On  the  other  hand,  if  the 
laivulose  is  left  with  the  basic  lead  acetate  for 
various  lengths  of  time,  for  example,  1  hour, 
24  hours,  48  hours,  and  the  lead  is  subsequently 
precipitated  by  the  same  reagents,  different 
proportions  of  lse\-ulose  are  found  to  have  dis- 
appeared ;  the  amount  apparently  lost  increases 
with  the  time  that  the  solution  has  been  in  con- 
tact with  the  basic  lead  acetate.  At  the  same 
time  the  solution  progressively  becomes  more 
and  more  yellow  in  colour,  without,  however, 
any  precipitation  becoming  \TsibIe.  Instead  of 
the  Isevulose  being  precipitated  in  the  form 
of  an  insoluble  lead  compound,  as  has  been 
generallv  supposed  to  be  the  case,  what  happens 
IS  that  "the  lasvulose  is  either  destroyed  by  the 
basic  lead  acetate  (possibly  by  an  oxidising  action 
which  occurs  in  the  alkaline  solution)  or  it  is 
transformed  into  another  carbohydrate  with  a 
different  specific  rotatory  power  and  a  smaller 
reducing  power.  I-obry  de  Bruyn  and  van 
Ekenstein'  by  the  action  of  lead  hydroxide  on 
la3vnlose  isolated  a  hexose,  CsH^Oe,  to  which 
they  gave  the  name  glutose  ;   it  has  practically  no 
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action  on  the  plane  of  polarised  light,  has  a 
reducing  power  half  that  of  dextrose,  and  is  not 
fermentable  by  yeast. 

The  higher  the  temperature  the  more  rapid 
is  the  dlsappearanee  of  hvviilose,  so  that  heating 
a  solution  containing  reducing  sugars  with  basic 
lead  acetate  must  always  be  avoided. 

It  is  Well  kiio\«i  that  Pellet*  advocates  the  use 
of  normal  leatl  acetate  in  place  of  the  basic  load 
acetate  in  clarifying  liquoi-s  which  contain  reducing 
sugars,  onnng  to  the  supposed  precipitating  elTect 
of  "the  liasic  salt  on  tlie  la-vulose.  But  in  the 
majority  of  cases  the  normal  lead  acetate  is  far 
less  effective  as  a  clarifying  agent  and,  in  the  case 
i>f  plant  material,  frequently  leaves  in  solution 
optically  active  substances  (for  example  gums) 
wnich  are  thrown  down  by  the  basic  sjxlt  and 
therefore  prevented  from  interfering  with  the 
analysis.  From  the  results  obtained  by  the 
writer  it  would  appear  that  if  the  basic  lead 
acetate  is  added  carefully  in  small  quantities  at  a 
time  imtil  the  precipitation  of  the  impurities 
is  just  complete,*  and  if  the  actual  excess  of 
basic  lead  acetate  is  not  allowed  to  exceed  about 
o  c.c.  on  300  to  500  c.c.  of  solution,  there  is 
practically  no  loss  whatever  of  lse\-\ilose,  or  other 
i-educing  sugars.  Direct  experiment  with  mixtures 
<^f  pure  reducing  sugare  and  tannin  have  shown 
that  if  care  be  taken  to  avoid  any  considerable 
excess  of  basic  lead  acetate  during  the  precipitation, 
there  is  no  loss  of  reduting  sugars  when  the 
tannin  is  precipitated  in  this  way.  Parkiu"^"  cites 
a  case  of  this  kind  when  the  following  results 
were  obtained  in  a  test  analysis  : — 


Tannin  added  and  pre- 
cipitated by  5  c.c. 
l>asic  lead  acetate. 


Contro!  in 
distilled  water. 


Saccharose  

Dextrose 

lavulose   

Total  sugar   , 


0-487 
0-204 
0-244 

0-935 


0-934 


In  this  case  tannin  was  added  to  the  solution  just 
to  the  extent  that  it  was  all  carried  down  in  the 

Erecipitate  caused  by  the  addition  of  5  c.c,  of  the 
asic  lead  solution  ;  the  excess  of  lead  was  not 
removed,  and  it  is  seen  that  this  slight  excess 
has  had  no  influence  on  the  result. 

In  agreement  with  the  view  the  WTiter  puts 
forward  that  no  loss  of  laevulose  ever  occurs  by 
actual  precipitation,  but  that  when  such 
appears  to  take  place  it  is  caused  by  a  trans- 
formation of  the  sugar  by  the  alkaline  lead 
solution,  are  the  facts  recently  recorded  by  Le 
Doct*.!*  The  latter  shows  that  whereas  in 
carrying  out   the   various  hot  aqueous   digestion 

firocesses  of  extracting  sugars  in  presence  of 
lasic  lead  acetate  the  polarisation  due  to  lae\-ulose 
(which  was  purposely  added)  disappears  entirely, 
it  is  not  changed  at  all  or  changed  only  very 
slightly  when  the  digestion  is  effected  in  the  cold. 
■Similarly  when  the  hot  digestion  is  carried  out 
in  the  absence  of  basic  lead  acetate,  and  the 
latter  Ls  then  added  after  cooliiig,  the  polarisation 
due  to  laivulose  (or  dextrose)  Ls  not  in  the  least 
changed.  It  Ls  concluded  that,  as  stated  above, 
basic  lea<l  acetate  should  never  be  added  to  the 
hot  solution  when  reducing  sugars  are  present. 

•  J.  Fab.  Sucre.,  1899,  40,  Xo.  15  ;  Bull.  A8«oc.  Cliim.  .Sucr., 
1897,  IS,  605  ;  1899,  16,  1007  and  1147  ;  1904,  12,  744  ;  1913, 
3t,205;   1914,  3»,  909. 

•  It  Is  usually  quite  ea^y  by  making  tfists  of  small  portions  of 
the  filtrate  to  hit  off  the  [x,int  at  which  this  occurs  within  1  or  2  c.c, 
even  when  relatively  large  quantities  (for  example  100  to  300  c.c.) 
of  basic  lead  acetate  have  to  be  employed. 

'•  Biochem.  J.,  1911,  «,  12. 
"  Sncrerie  Beige,  1912,  275, 


Lsevulose  is  far  more  sensitive  to  the  action 
of  basic  lead  acetate  in  the  cold  than  dextrose  or 
other  sugai-s  just  as  it  is  in  general  far  more  easily 
decomposed  than  these  (compare  below,  p,  20l*, 
action  of  hydrochloric  acid).  The  writer  finiU 
that  dextrose  and  maltose  remain  practiially 
unchanged  in  presence  of  considenvble  excess  uf 
basic  lead  acetate  and  Le  Docte  also  states  that 
in  presence  of  dextrose,  the  hot  digestion  «nth 
basic  lead  acetate  can  be  carried  out  without 
lo.ss  of  thLa  sugar.  The  fact  that  no  pre- 
cipitation or  loss  of  cither  dextrose  or  maltose 
occui"s  in  presence  of  basic  lead  acetate  greatly 
simplities  the  analysis  in  the  case  of  solution^ 
containing  these  substances.  The  writer  h!l^ 
shown,  for  example, *2  that  basic  lead  acetati: 
can  be  used  in  removing  impurities  in  the  estima- 
tion of  starch  by  means  of  taka-diastase  (see 
page  20S).  which  converts  the  starch  quantitatively 
into  a  mixture  of  maltose  and  dextrose,  without 
any  loss  whatever  occurring  of  cither  of  theae 
sugars. 

In  sugar  analysis  any  considerable  excess  of 
basic  lead  acetate  should  always  be  avoided ; 
and,  in  the  majority  of  cases,  any  such  excess 
should  be  removed  before  taking  the  actual 
jjolarisation  readings,  either  by  means  of  sul- 
phurous acid  as  recommended  by  Pellet  or  by 
sodiuna  carbonate,  sodium  sulphate,  etc.  If  any 
excess  of  basic  lead  acetate  is  left  it  combines 
■with  the  reducing  sugars  (dextrose,  laevulose. 
maltose)  forming  soluble  lead  compounds  which 
have  an  entirely  different  rotation  from  the  sugars 
themselves ;  tliis  is  particularly  the  case  with 
lifivulose  (or  invert  sugar)  the  negative  rotation 
of  wlxich  may  become  positive  in  presence  of 
excess  of  basic  lead  acetate. 

Estimation  of  raffinose. 

It  is  now  becoming  generally  recognised  that 
the  process  of  estimating  raffinose  polarimetrieally 
gives  in  most  cases  quite  untrustworthy  results. 
This  method  assiunes  that  no  optically  active 
substances  are  present  other  than  saccharose  and 
raffinose,  whereas  in  most  cases  when  the  latter 
has  to  be  estimated,  this  is  not  the  case.  Pellet 
(Dosage  du  Sucre,  p.  t)3)  has  given  data  showing, 
that  the  presence  of  glutamic  and  aspartic  acids 
and  their  amides  in  crude  beet  sugars  makes 
it  impossible  to  estimate  raffinose  owing  to  (he 
change  of  optical  activity  that  these  suostances 
undergo  when  the  sugar  is  inverted  'by  acid. 
He  gives  an  example  of  a  crude  sugar  showing 
a  direct  polarisation  of  91-10  (in  presence  of 
basic  lead  acetate)  which  appeared  to  contain 
0-5%  of  raftlnose  by  the  ordinary  process  !  when, 
however,  the  direct  polarisation  was  taken  iu 
presence  of  acid,  the  value  found  was  91-55,  and 
the  conclusion  was  draw-n  that  no  raffinose  was 
actually  present.  Other  sources  of  error  in 
estimating  raffinose  may  be  incomplete  inversion 
of  the  saccharose  owing  to  the  presence  of  basic 
lead  or  sodium  acetates  ;  as  stated  above,  M,  H. 
Pellet  has  informed  the  writer  of  a  case  in  which 
!  d'Yp  ot  raffinose  was  returned  for  a  wild  beet  from 
this  cause  when  none  was  actually  present. 
Error  may  also  arise  in  the  case  of  vegetable 
extracts  from  the  presence  of  reducing  sugai-s. 
not  only  dextrose  and  tevulose  but  also  pentoses, 
which  the  writer  has  shown  occur  in  most  plaiit 
extracts  and  probably  also  in  mola.sscs  (Davis 
and  (Sawyer,  J,  Agric.'Sci.,  19M,  6,  JOO).  When 
reducing  sugars  are  present  in  quantity  the  use 
of  methods  such  as  that  of  Baumann  (Zeit.  Ver. 
Deut.  Zuckerind.,  1898,  779)  to  allow  for  these 
is  liable  to  error  in  the  case  of  vegetable  material 
because  the  reducing  sugars  may  consist  of 
dextrose  and  hevulose  in  quite  different  propor- 
tions from  those  forming  invert  sugar.     In  such 

"  J.  Agrlc.  Sci.,  1914,  8,  152. 
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cases  there  are  generally  present  large  quantities 
of  optically  active  substances  other  than  sugars, 
whiiOi  cannot  V>c  cliniinatod  by  troatnient  with 
basic  lead  acetate  and  make  it  impossible  to 
determine  even  the  exact  proportions  of  dextrose 
and  la?vnloso.  The  wTiter  gives  in  recent  papers 
(J.  Agric.  Sci.,  lt)l(i,  7,  No.  3)  a  large  number  of 
instances  of  tliis  kind. 

It  is  therefore  of  the  greatest  importance  to 
have  a  method  of  estimating  raHlnose  wliich  shall 
be  independent  of  the  erroi-s  inherent  in  the 
ordinary  polarimetric  process.  In  ISO!  Ban 
(Chem.-Zcit.,  1894,  18,  1791  ;  see  also  1897,  21, 
188)  suggested  a  practical  method  based  on  the 
well-known  fact  that  whereas  bottom  yeasts 
completely  ferment  raffinose  to  alcohol,  the 
majority  of  top  yeasts  only  hydrolyse  the  ralfinose 
to  melibiose  and  hvvidoso.  the  latter  being  fer- 
mented, leaving  the  meliliiose.  which  can  be 
estimated.  This  is  due  to  the  fact  that  the  top  \ 
yeasts  contain  only  the  enzyme  invertase  which 
hydrolyses  raffinose  according  to  the  equation  : 

C,sH,jO,e-f-Hi,0=CeH,,Oe-fC,jH2,0,, 
la>vulose       melibiose 

The  bottom  yeasts  contain  in  addition  to 
invertase.  the  enzyme  melibiase  ;  this  hydrolyses 
the  melibiose  to  dextrose  and  galactose,  which  are 
then  fermented.  Ban's  method  consisted  in 
fermenting  duphcate  quantities  of  the  solution 
to  be  analysed,  after  suitable  sterilisation,  with 
pure  cultures  of  top  and  bottom  yeasts  at  25°  for 
at  least  10  to  14  days  ;  the  fermented  solutions 
are  then  made  up  to  a  known  volume  and  the 
reducing  and  rotatory  powers  determined.  The 
diflerence  lietween  the  values  found  ^vith  the  top 
and  bottom  yeasts  represents  the  melibiose  ;  this 
muitipHed  bv  1-737  gives  the  crvstalUne  raffinose 
(C,8H3«0,,-f5H.O). 

Kluyver  (Biochemische  Suikerbepalingen,  1914, 
Boekhandel  E.  J.  Brill.  Leiden)  has  recently 
apphed  the  same  principle  to  the  estimation  of 
raffinose  in  complex  mixtures  of  sugars.  He 
measures  the  volume  of  carbon  dioxide  evolved 
by  the  action  of  tlie  different  yeasts  in  a  small 
euiliometer  specially  designed  for  the  pxn-pose. 
In  this  way  the  raffinose  can  be  estunated.  using 
extremely  small  quantities  of  material  and  far  more 
rapidly  than  by  Ban's  method  ;  the  fermentation  is 
complete  in  00  honi-s.  Kluyver  shows  that  to]3 
yeast  {press  yeast  of  the  Delft  distillery),  Torula 
dattila.i^  Schizosaccharonu/Cfs  Pombe,  and  a  lactose 
yeast  all  break  down  raffinose  only  to  the  stage 
of  melibiose  and  Iwvulose,  the  latter  of  which  is 
fermented,  giving  carbon  dioxide.  The  bottom 
yeast  employed  (Bottom-yeast  U  of  the  Berlin 
collection)  fermented  raffinose  completely.  With 
the  former  set  of  organisms : 

1  c.c.  of  carbon  dioxide  evolved  at  0°  and  760 
mm.  coiTesponds  on  the  average  with  10-5  mgrms. 
of  raffinose,  whilst  with  the  bottom  yeast  U, 
1  c.c.  of  carbon  dioxide  (0°  and  700  mm.)  repre- 
sents only  38  mgrms.  of  raffinose. 

From  the  difference  between  the  quantities  of 
CO,  evolved  by  the  action  of  bottom  yeast  U  and 
the  distillery  yeast  (top  yeast)  (or,  in" some  cases. 


••  Tomla  daUila  contains  only  invertase  and  no  melibiase; 
it  is  also  free  from  maltase  and  lience  does  not  ferment  maltose . 
It  fennents  only  the  hexoses  (dextrose,  lajvulnse.  mannose)  and 
saccharose.  Torula  monosa  does  not  cont.ain  even  invertase  and 
hence  ferments  the  hexoses  only  ;  it  is  completely  without  action 
on  saccharose  and  maltose.  The  fact  that  it  does  not  even  break 
down  raffinose  to  melibiose  is  important  because  it  tends  to  prove 
that  it  is  the  same  enzyme,  invertase,  wliich  hvdrolvses  raifinose 
to  melibiose  and  sacch.^ose  to  invert  sugar.  i)r.  A.  J.  EIu\'ver 
has  kindly  sent  me  pme  cultures  of  Torula  dattila  and  Torula 
monottt  and  Dr.  H.  Limbosch  has  tested  these  in  my  laboratory 
by  our  own  methods.  We  can  confirm  KJuyver's  statements  as 
to  the  specific  action  of  these  organisms,  which  should  prove  of 
considerable  service  in  the  analysis  of  complex  mixtures  oi  sugars. 


Schizos.  Pombci^)  the  quantity  of  raffinose  present 
can  easily  be  calculated. 

Kluy^'er  has  applied  this  method  successfully 
in  a  large  number  of  cases  and  stiggesfs  that,  like 
Hau's  method,  it  could  he  used  to  estimate 
raffinose  in  molasses  aii<l  similar  products.  M. 
Pellet  (private  communication)  informs  me  that 
whilst  Ban's  method  gives  satisfactory  results  in 
t  he  case  of  niixtures  of  pure  sugars,  it  does  not 
do  so  with  materials  like  molasses  whi<-h  contain 
relatively  small  quantities  of  raffino.se,  as  the 
latter  may  be  fermented  completely,  even  by  the 
top  yeast.  It  must  be  remembered,  liowever, 
that  I>indner  has  shown  that  certain  races  of  top 
yeast  undoubtedly  contain  melibiase  so  that  they 
are  able  completely  to  ferment  raffinose.  In  thi; 
cases  Pellet  cites,  the  complete  fermentation  may 
have  been  caused  l»y  the  use  of  an  impure  culture 
which  contained  cells  of  a  melibiase-forming 
variety  :  tliis  would  gradually  increase  in  the 
.sugar  solution  and  finally  destroy  the  raffinose. 
It  remains  to  be  seen  whether  a  pure  culture  of 
a  melibiase-free  yeast  ever  acquire  the  power, 
by  growth  on  other  sugars,  of  developing  melibiase 
and  so  fermenting  raffinose  completely.  From  the 
WTiter's  experience  with  maltAse-free  and  jnvert- 
ase-free  yeasts  w'hich  never  develop  the  power 
of  elaborating  the  enzymes  they  lack,  even  when 
grown  in  large  quantities  on  other  .sugars  in 
presence  of  the  sugars  they  cannot  ferment,  the 
possibility  of  a  melil)iase-free  yeast  ever  producing 
tills  enzyme  under  cultural  conditions  seem.s 
highly  unlikely. 

It  is  interesting  to  note  that,  according  to 
Kluyver,  the  volume  of  carbon  dioxide  evolved  by 
tlie  top-yeasts  and  other  melibiase-free  organisms 
is  always  slightly  greater  than  one-third  of  that 
evolved  l«y  the  bottom  yeast.  Kluyver  sviggests 
that  this  is  possibly  due  to  the  presence  of  small 
quantities  of  emulsin  in  these  organisms  (com- 
pare Henry  and  Auld,  Proc.  Roy.  Soc,  1905.  76n, 
508)  which,  according  to  Neuberg  (Biochem.  Zeit.. 
1007,  3,  519)  resolves  r.iffinosc  into  saccharose  and 
galactose,  these  sugars  being  then  fermentable. 
The  fact  that  slightly  more  than  one-third  of  the 
complete  hydroly.sis  occurs  with  the  top  yeast 
does  not  interfere  with  the  accuracy  of  the  deter- 
mination of  raffinose  by  the  two  kinds  of  yeast, 
as  this  depends  only  on  the  difference  between 
the  results  with  tlie  different  yeasts  having  a 
constant  value,  which  appears  to  be  the  case. 

Hudson  and  Harding  (.T.  Amer.  Chem.  Soc. 
1915,  37,  2193).  withoiit  mentioning  the  earlier 
work  given  above,  have  adopted  the  same  principle 
as  that  of  the  foregoing  methods,  namely,  the 
difference  in  the  enzjnnes  of  top  and  bottom  yeasts, 
but  use  preparations  of  autolysed  yeast  for  the 
transfonnatioixs.  The  preparation  from  top  yea^t. 
obtained  by  using  toluene  (see  above),  contains 
invertase  only,  but  that  from  bottom  yeast 
contains  melibiase  also  ;  it  is  free  from  enzymes 
which  hydrolyse  glucosides  and  from  maltase, 
cellase,  lactase,  trehalase,  inulase,  and  diastase. 
To  estimate  raffinose  the  dift'erence  between  the 
two  changes  I.  and  II.  in  the  following  equations  is 
measm-ed  polariinetrically  : — ■ 

I.  Raffinose-*  melibiose +la!%'ulose  (autolysed  top 

yeast ). 

II.  Melibiose-*  galactose -I- dextrose         (autolysed 

bottom  yeast). 
The  sugar  solution  is  clarified  with  normal  lead 
acetate,  and  the  excess  of  lead  removed  as  oxalate 
or  sulphide  ;  the  resulting  solution  is  neutralised. 


J*  In  the  presence  of  galactose  Schizos.  Pombe  rannot  be  iKed 
as  it  differs  from  the  bottom  yeast  in  not  fernientmg  galactose , 
so  that  the  difference  observ ed  in  the  volume  of  CO,  is  .not.  due  t" 
raffinose  alone.  Schizos.  Porxteis  interesting  'o  «bat  '*  has  the 
power  of  fermenting  malic  acid,  liberating  carbon  dioxide  (K.lU}Ter. 
loc.  cit.). 
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then  acidified  witli  a  few  divps  of  acetio  acid, 
diluted  to  100  i-.c,  and  !•.">  i-.o.  is  livated  with 
."i  e.c.  of  the  inverta.se  sohitioii  from  top  yeast, 
in  presenie  of  tohiene,  for  IS  to  21  lumrs  :  the 
s;KTharose  is  eoniiilete'iv  inverted  «nd  the  raflinose 
hydrolysed  aeeoi-ilini:  to  Kquation  1.  The  polari- 
nieter  r»"a<lin<rs  are  taken  at  20"'  €■  To  95  c.e.  of 
the  hydpolysed  solution  5  e.e.  of  autoly.sed  bottom 
yeast  is  added  and  tlie  i-otatory  power  ai;ain 
iletermined  ;  this  should  eorrespontl  with  that 
ealeulati-d  from  the  ri^adintrs  of  the  solution  and 
t>f  the  yeast  extract  added.  The  mixture  is  kept 
at  the  ordinary  temperature  and  its  i-otatory 
power  measured  each  day  until  constant.  Since 
i«]d  of  melitiio.se  is  +143°  and  since  1  Rrm.  of  it 
yields  0-527  tinn.  of  dextrose  ((o]d  =^52-5°)  and  the 
same  quantity  of  ^ralactose  (ta]D~+Sl°)  the 
s[)«Hifie  rotatory  power  clians;es  from  +143°  to 
+  70-4°  on  hydrolysis.  If  the  readings  are  taken 
in  a  200  mm.  tube,  a  1  "o  solution  of  melibiose  will 
change  in  rotation  during  hydrolysis  by  1-45 
anpular  degrees  or  4-lS°  V.  A  change  of  1°  V.  is 
therefore  equivalent  to  0-239  grm.  of  melibiose 
per  100  c.c.  of  the  solution  or  to  0-352  grm.  of 
anhydrous  raflinose.  Results  were  obtained  with 
raflinose  in  ailmixUire  with  sacdiarose,  dextrose, 
Uevulose,  invert  sugar,  lactose,  maltose,  cellose, 
iind  trelialose.  When  l-5°„  of  raflinose  was 
present  values  i-anging  from  1-43  to  l-53°o  were 
found,  so  that  the  method  seems  quite  reliable  and 
applicable  to  the  estimation  of  raffinose  in  such 
materials  as  low  grade  beet  sugars  and  mola.sses. 

Estimation  of  7naltosc. 

It  has  been  frequently  proposed  to  astimate 
maltose  by  hydrolysis  with  dilute  hydrochloric  or 
sulphuric  acid  at  100°,  noting  tlie  change  of  cupric 
reducing  or  specific  rotatory  power  of  the  solution 
after  allowing  for  the  inversion  of  saccharose 
present.  Under  carefully  regidated  conditions 
this  method  gives  approximate  resiUts  in  the  case 
of  pure  maltose  or  a  mixture  of  maltose  and 
dextrose  (cf.  Baker  and  Dick''),  but,  as  shown  by 
Davis  and  Daish,!^  it  Ls  quite  useless  when  sac- 
charose or  tevulcse  is  also  present,  owing  to  the 
Istr^e  amount  of  decomposition  of  the  latter  sugar 
which  is  caused  by  the  prolonged  heating  with 
dilute  acids.  In  the  paper  cited,  it  is  shown  that 
it  is  impossible  to  etTect  complete  hydrolysis  of 
maltose  by  dilute  acid  at  100°,  without  at  the 
same  time  destroying  a  large  proportion  of  the 
laewdose  ;  th\is  31%  of  the  tevulose  present  in 
a  1%  solution  is  destroyed  when  it  Ls  heated 
with  a  2-4%  hydrochloric  acid  during  2  hours, 
this  being  the  time  neceasary  to  effect  98% 
of  complete  hydrolysis  of  maltose  in  a  1  % 
solution  of  this  sugar.  Even  at  70°  it  is  impo.ssible 
completely  to  invert  maltose  in  presence  of  sac- 
charose or  lavulose  without  at  the  same  time 
destroying  considerable  quantities  of  Itevulose ; 
thus  in  1  %  solution,  even  after  24  hours'  heating 
with  a  2-4  %  solution  of  hydrochloric  acid  only  94  % 
of  the  maltose  Ls  hydrolysed,  whilst  more  than  5  % 
of  the  la:vulose  is  destroyed. 

It  Ls  therefore  impossible  to  estimate  maltose 
with  any  degree  of  accuracy  by  acid  hydrolysis 
when  taccharose  or  tevulose  Ls  aLso  present.  In 
such  ca.ses  it  Is  necessary  to  employ  a  biochemical 
method,  involving  the  use  of  maltase-free  yeasts. 
DavLs  and  DaLsh  {loc.  cit.)  have  suggested  the 
following  process,  which  has  been  thoroughly 
tested  and  found  to  give  quite  accurate  resiilts  ;  it 
wa>i  si  own  that  it  Ls  po.ssible  to  ferment  away 
every  tra<-e  of  dextrose,  la-vulose,  or  saccharose 
by  means  of  any  one  of  three  special  yeasts, 
•iaccharomyces  mancianua,  S.  exiguus,  or  S.  anonialua 
and  to  recover  every  trace  of  maltose,  which  can 

"••  Aoalyiit,  11105,  M,  79. 

'•  J.  Agric.  Sci.,  1913,  6,  453. 


then    bo    estimated    by    measuring    the    residual 
reducing  power". 

To  50  (-.c.  of  the  solution  containing  the  .sugais 
(previously  purilied  by  moans  of  biisi<-  loail  acetate 
and  freed  from  lead  as  (lescril)t'<l  below)  which 
must  be  very  faintly  acid  to  litmus  jiaper,  5  c.c. 
of  yeast  water  Is  added  :  tlio  solution  is  thou 
sterilised  in  a  tlask  ilosed  with  a  cotton-wool 
.stopper  by  heating  dining  20  minutes  in  the 
aidoclave  at  115' — 120°.  It  Ls  inoculated  with 
a  trace  of  the  ])uro  nialt-ase-freo  yeast  and  incubated 
at  25  for  I!  to  4  weeks.  \\'hon  the  formontatioii 
is  comploto'*  5  c.c.  of  alumina  cream  is  a<l(U'(l 
and  the  solution  well  boiled  ;  it  Ls  then  tilterod 
and  the  precipitate  well  washed  until  the  filtrate 
has  a  volume  of  100  c.c.  An  aliijuot  portion 
(50  c.c.)  can  then  be  used  to  measure  the  reducing 
power. 

For  the  yeasts  to  grow  satisfactorily  it  Ls 
necessary  to  make  sure  that  every  trace  of  load 
has  been  removed  from  the  solution.  The  best 
methoil  to  elTect  thb  is  to  throw  down  the  excess 
of  lead  by  adding  sodimn  carbonate,  little  by 
little,  until  no  further  precipitate  Ls  produced,  theii 
to  make  llio  filtrate  slightly  acid  with  hydrochloric 
acid  and  to  precipitate  the  traces  of  leiul  remaining 
in  solid  ion  by  hydrogen  sulpliide.  Tlie  lea<l  can 
also  be  removed  directly  from  the  solution  by 
using  hydrogen  sulphide  without  the  prior  employ- 
ment of  sodium  carbonate,  but  in  such  cases  the 
solution  usually  l)ecomes  strongly  acid  if  much 
lead  acetate  Ls  present  (owing  to  the  liberation 
of  acetic  acid)  and  this  acidity  must  be  very 
nearly  neutralised  by  adding  sodium  cai-bonate 
before  sterilising  and  inoculating  with  the  yeast. 
In  all  cases,  hydrogen  sulphide  Ls  expelled  by 
sucking  air  through  the  solution  olitained  after 
fdtering  from  the  lead  sulphide  ;  the  solution  vLsed 
for  the  fermentations  should  show  a  faint  but 
distinct  acid  indication  to  litmus. 

When  small  quantities  of  pentoses  arc  present 
in  tlie  solutions  to  be  analysed  (as  Ls  frequently 
the  case  in  dealing  with  plant  extracts),  it  is 
necessary  to  introduce  a  correction  for  these  ;  the 
pentoses  are  very  slowly,  if  at  all,  fermented  by 
the  maltase-free  yeasts  and  consequently,  like 
maltose  itself,  exercise  a  reducing  effect  on  the 
Fehling  solution.  The  correction  Ls  obtained  by 
carrying  out  fermentations  with  a  pure  culture 
of  ortlinary  distillery  or  brewers'  yeast  which 
ferments  away  the  maltose  but  leaves  the  pent- 
oses ;  the  slight  residual  reducing  power  found 
after  carrying  out  a  fermentation  with  such  yeast 
is  indeed  a  measure  of  the  pentoses  present,  and 
can  be  a^ed  as  a  means  of  verifying  the  presence  of 
these  substances  or  of  estimating  thorn  in  cases 
when  the  ordinary  pentose  method  Ls  likely  to 
give  inctirrect  results  owing  to  the  presence  of 
other  sugars  (Davis  and  Sawyer ;  J.  Agric.  Sci., 
1914,  8,  400).  On  subtracting  the  value  found  for 
the  reducing  power  remaining  after  fermentation 
with  ordinary  yeast  from  the  value  given  by  the 
maltase-free  yeast,  the  cupric  reduction  due  to  the 
maltose  alone  is  obtained. 

During  the  past  3  years  the  wi-iter  has  used 
this  method  of  estimating  maltose  in  more  than 
000  analyses  of  various  kinds  of  plant  material 
(plant  extracts,  germinated  and  ungerminated 
grain,  starcli  conversions,  etc.).  It  has  been  our 
custom  to  carry  out  five  fermentations  with  each 
solution  to  be  analysed,  viz.,  one  ejich  with  S. 
anomalus,  S.  exigiius,  and  .S'.  niurxianua,  and  two 

"  Baker  and  Dirk  (Analyst,  1005,  30,  70)  suRgested  the  use  of 
S.  marxUinus  to  detect  maltose  in  presence  of  dextrose  by  the 
increase  of  specific  rotation  and  drop  in  reducing  power  which 
occur  on  fermenting  the  mixed  sugars  with  this  yeast ;  they  fer- 
mented, however,  only  for  a  relatively  short  time,  and  did  not 
comiiletely  remove  the  dextrose  as  we  have  done,  so  as  to  make 
the  metho<l  a  quantitative  one. 

'•  0-2  to  0-3  grm.  of  saccharose  is  invariably  completely 
fermented  under  the  above  conditions  after  3  weeks. 


Vol.  XXXV.,  No.  4.]        DAVIS— THE  USE  OF  ENZYMES  IN  CARBOHYDRATE  ANALYSIS. 


207 


with  distillery  yeast.  The  agreement  between 
the  vesulls  with  the  (lilTerent  special  yeasts  has 
generally  liouii  entirely  satLsfaclory.  jS'.  atwmalus 
does  not  1<>ik1  itself  quite  .so  well  to  quantatitivc 
expcrinient-s  as  the  other  nialtase-free  yesists,  as  it 
is  slower  in  its  acton  and  is  less  efficient  as  a 
sugar-rcniover — that  Ls,  a  greater  f^rowth  of  yeast 
is  nece.-:sary  to  remove  a  certain  weight  of 
sugar,  iloreover,  the  Fehling  solution  in  the 
subsequent  reductions  often  fUtei-s  very  slowly ; 
the  cuprous  oxide  is  also  generally  somewhat 
contammated  by  traces  of  copper  compounds 
formed  by  the  action  of  the  Feliling  solution  on 
substa,nces  elaborated  during  the  growth  of  the 
yeast.  It  is  tlierefore  liest  to  make  use  of  S. 
exiguus  and  .">.  marxianus  only. 

The    following    results    are    typical    of    those 
obtained  by  tliis  method  : — 

Table  II. 

Sugars  taken:    0-3704  grm.  7)MUose +  0-2000  rjrm. 
saccharose. 


Yeast. 

Time  of 
fermenta- 
tion. 

CuO  from;     Maltose 

50  c.c.   '       found, 

grm.            grm. 

%  Maltose 
found. 

8.  wifiHU 

S.  marxtanus  . . . 
S.  marxianui  . . . 

31  days 
31  days 
31  days 

0-2533 
0-254S 
0-2547 

0-3712 
0-3736 
0-3734 

100-2 
100-8 
100-7 

It  is  our  practice  to  purity  the  original  culture 
of  yeast  used  by  plating  out  and  then  from  the 
separate  colonies  so  obtained  to  inoculate  a 
number  of  agar  yeast-water-saccharose  tubes  ; 
these  tubes  are  then  plugged  and  left  in  an  incu- 
bator at  25°  for  a  few  days.  Each  batch  of  tubes 
is  tested  by  making  quantitative  experiments 
with  a  mixture  of  pure  maltose  and  saccharose  ; 
the  maltose  solution  is  standardised  by  means  of 
its  reducing  and  rotatory  powers.  In  actual 
work,  the  same  culture  can  be  used  over  and  over 
again  until  the  yeast  is  all  consumed,  provided 
that  care  be  taken  not  to  infect  it  whilst 
removing  eAch  portion  diuring  inoculation.  There 
is  no  difficulty  in  this  if  one  works  in  a  fau-ly 
dust-free  room  and  observes  the  ordinary  pre- 
cautions. In  this  work  we  must  acknowledge 
our  great  indebtedness  to  Dr.  H.  B.  Hutchinson 
who  lias  been  good  enough  specially  to  purify  the 
yeasts  for  us  and  to  keep  us  supplied  with  new- 
cultures. 

For  our  scheme  of  analysis  of  plant  materials 
reference  should  be  made  to  J.  Agric.  Science,  1913, 
5,  437  ;  here  details  are  given  of  the  estimation 
of  saccharose,  maltose,  pentoses,  dextrose,  and 
l«vulose.  In  recent  papers  (J.  Agric.  Science,  1910, 
Vol.  7,  and  Biochemical  J..  1916,  Vol.  10)  we 
give  a  number  of  examples  of  the  application  of 
these  methods  to  special  problems,  for  example, 
the  proof  of  the  invariable  presence  of  the  enzyme 
maltase  in  germinated  barley. 

Other  biochemical  methods  of  estimating  sugars. 

The  estimation  of  maltose  in  presence  of  other 
sugars  as  described  above  is  an  instance  in  which 
ordinary  chemical  methods  are  quite  useless  and 
biochemical  methods  give  good  results.  Kluyver 
in  the  important  monograph  already  cited  has 
independently  applied  similar  principles  with 
considerable  success.  Kluyver  makes  use  of  a 
gasometric  method,  measuring  the  volume  of 
carbon  dioxide  evolved  by  the  action  of  a  series 
«f  special  yeasts  and  torulae  upon  the  solution 
•dealt  with  ;  this  method  has  the  advantage  that 
approximately  accurate  results  are  obtained 
with  exceedingly  small  quantities  of  the  .solutions 
or  sugars  dealt  with.  A  special  case  may  be  cited 
to  illustrate  the  principle  of  applying  this  process, 
the  sugars  present,  for  example)  being  rafflnose, 


cane  sugar,  and  monoses  ;  the  ferments  used  were 
S.  cerevisice  (bottom  yeast  U),  ordinary  press 
yeast,  Tnrula  datlUa,  and  Tontia  monosa.  The 
dilTerence  between  the  resvilts  with  the  first  two 
yeasts  gives  the  raffinose  ;  the  cane  sugar  can 
then  be  calculated  from  the  volume  of  gas  given 
by  Tonild  dultiln.  .iftcr  allowing  for  the  raftinosi- 
present,  whilst  the  gas  evolved  by  Torula  monosa 
is  a  measure  of  the  hexoses  present  (dextrose, 
hevulose,  or  mannose),  as  only  these  sugars  are 
fermented  liy  tliis  organism.  The  process  is 
relatively  rapid  and  gives  approximately  accurate 
results  in  cases  where  other  methods  are  inapplic- 
able. Biochemical  methods  liave  been  applied 
liy  Kluyver  to  the  analysis  of  food  materials  sucli 
as  jams,  starch  sjTups,  and  to  other  cases  of 
technical  importance. 

The  experiments  of  Bertrand  and  Weisweilleris 
andBertrand  and  Ducliacek^"  have  shown  that  the 
Bulgarian  bacillus  {Bacillus  acidi  lactici  Massol)  is 
capable  of  converting  hexoses  .sucli  as  d-glucose, 
fructose,  mannose,  and  galactose  into  lactic  acid, 
but  acts  upon  only  one  of  the  disaccharides  in  this 
way,  namely,  lactose.  Saccharose  and  maltose  are 
not  attacked  by  this  organism,  and  !Margaillan 
suggested  that  it  should  be  used  as  a  means 
of  separating  cane  sugar  from  lactose  and 
d-glucose.  Testoni^i  has  worked  out  a  process 
of  estimating  cane  sugar  in  condensed  milk  and 
similar  materials  based  on  tliis  principle.  He 
also  shows  that  JoUes'  method  (Zeit.  Nahr.  und 
Genussm.,  1910,  20,  631)  based  on  the  destruction 
of  all  sugars  except  saccharose  by  heating  with 
iV/10  sodium  hydioxide,  gives  the  same  results 
for  saccharose  in  sweetened  wines,  condensed  milk, 
and  marmalades  as  the  fermentation  process 
above  described,  so  that  in  most  cases  JoUes' 
method  is  preferable  as  it  is  far  more  rapid. 

The  method  of  estimating  lactose  in  presence  of 
other  sugars  by  taking  advantage  of  the  fact 
that  it  is  not  "fermenfable  by  ordinary  yeasts, 
is  preferable  in  many  cases  to  polariuietric  methods 
such  as  those  of  Harrison  (Analyst.,  1904,  29,  248) 
and  Duboi.-,  (J.  Amer.  Cheni.  Soc,  29,  556).  It 
has  been  investigated  by  Baker  and  Hulton 
(Analyst,  35,  512). 

Estimation  of  starch. 

The  writer  showed  (Davis  and  Daish,  J.  Agric. 
Sci.,  1914,  6,  152  ;  also  Davis,  J.  Soc.  Dyers  and 
Col.,  1914,  30,  249)  that  the  existing  methods  of 
estimating  starch  were  quite  unreliable  and 
proposed  a  method  based  on  the  use  of  the  enzyme 
taka-diastase,  prepared  from  Aspergillus  oryzcE  ; 
this  converts  starch  quantitati^  ely  into  a  mixture 
of  two  sugars  only — viz.,  maltose  and  dextrose — • 
which  can  readly  be  estimated  by  measuring  the 
reducing  and  rotatory  powei-s  of  the  product  of 
conversion. 

The  modified  Sachsse  met  hod. 22  which  is  official 
in  the  United  States  of  America  and  is  based 
on  the  hydrolysis  of  the  starch  present  with  boUing 
dilute  acid,  is  valueless  in  the  majority  of  cases 
when  dealing  w-ith  plant  material,  because  of  the 
presence  of  pentosans,  "  hemi-celluloses,"  and 
other  substances  which  yield  reducing  sugars  that 
count  as  dextrose  ;  e.en  when  such  substances 
are  absent  the  method  gives  results  which  are 
more  than  5  per  cent.  low.  owing  to  the  destruction 
of  dextrose  that  occurs  during  the  prolonged 
treatment  with  acid  which  is  a  feature  of  this 
method.-^  The  destruction  of  dextrose  is  a 
som-ce  of  error  in  all  the  methods  which  make  xise 
of  hydrochloric  acid  to  effect  hydrolysis,  such  as 
that   of    Marcker    and    Jlorgen,    even    when    the 


'»  Ann.  Inst.  Pasteur.  1906, 10,  977. 

20  Ann.  In.-it.  Pasteur,  1909.  23,  402. 

21  .\mi.  Lab.  Centr.  delle  Gabelle,  1912,  page  ;)81. 
»»  Bureau  of  Cliemistry,  Bulletin  107,  Revised,  1912. 
"  Compare  J.  Agric.  Sci.,  1913,  5,  437. 
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primary  conversiou  of  the  staivh  has  been  carried 
out  with  diastase. 

-\lt}ionj:h  orilmary  diastase  gives  with  purified 
stanh  rt-fiults  l>y  O'.Svdlivau's  method  which  are 
approsiuuitely  torreet.  vahies  1.")  to  20  "^glower  than 
the  aetuiU  starch  content  may  l>e  obtained  when 
it  i-s  apphed  to  plant  material  owin;;  to  the  loss 
of  dextrin.  In  the  njajority  of  cases,  plant 
material,  which  has  been  previously  deprived  of 
sujiar  by  prolonged  extraction  with  alcohol,  still 
contains  tannins,  amino-acids,  jiroteins,  etc.  ; 
duriii);  the  hydrolysis  by  diastase  these  pa.ss  into 
solution  and  exercise  a  very  marked  elTect  on  the 
reducing  power  and  optical  activity  of  the  solution. 
Thise  sviiistances  have  therefore  to  be  removed 
by  the  addition  of  basic  lead  acetat*;.  which  almost 
invariably  produces  a  heavy  precipitate  in  the 
filtered  solution  obtained  fi-om  the  diastase 
conversion.  Although  basic  lead  acetate  does  not 
of  itself  precipitate  dextrin,  when  dextrin  is 
present  in  solutiort^  in  which  a  precipitate  is 
produced,  as  in  the  purification  of  the  solutions 
obtained  from  the  diastase  conversions,  it  is 
carried  down  with  thLs  and  is  thus  lost  to  the 
analysis.2-* 

Use  of  iaka-diaatasc  in  culiinaling  starch. 

In  a  series  of  experiments  in  which  2  grms.  of 
anliydrous  starch  was  gelatinised  in  200  c.c.  of 
water  and,  after  cooling,  subjected  to  the  action 
of  01  grni.  of  taka-diastase  dm-ing  diflferent  periods 
at  38%  it  was  found  that  so  long  as  the  time  of 
conversion  exceetls  (5  hours,  maltose  and  dextrose 
are  the  only  products  formed  ;  up  to  the  sixth 
hour  some  dextrin  is  present,  which  interferes 
with  the  calcidatious,  but  when  the  conversion 
is  prolonged  to  say  12  or  24  houre,  the  whole  of  the 
starch  is  found  in  the  solution  as  maltose  and 
dextrose  and  can  be  accui'ately  estimated.  The 
curve  given  in  Fig.  1  shows  that  the  dextrose 
arises  solely  from  pre-formed  maltose  ;  as  time 
goes  on,  the  dextrose  increases  wliiLsfc  the  maltose 
proportionately    falls.     The    ciu-ves    of    dextrose 
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and  maltose  (calcidated  as  starch)  are  strictly 
complementary.  In  this  action,  the  starch  is 
first  converted  into  maltose  ))y  the  ordinary 
iliastatic  enzymes,  and  this  sugar  is  then  trans- 
formed into  dextrose  by  the  maltase,  which  is  the 
special  feature  of  the  taka-diastase.  The  maltase 
comes  into  action  comparatively  .slowly,  so  that 
after  6  hours  only  one-tenth  of  the  original  starch 
w  present  as  dextrose.  Subsequently,  however, 
the  rate  at  which  dextrose  Ls  formed  increases, 
following  very  nearly  a  straight  line  curve  between 
6  hours  and  28  hours,  wlien  about  00°;,  of  the 
.starch  is  present  as  dextrose  ;  the  rate  of  formation 

**  Wben  basic  lead  acetate  is  added  to  the  solution  obtained 
hy  the  diastase  conversion  of  purified  starch  not  the  slightest 
iirecipitate  is  pr'itluoed  with  the  dextrin  existinR  in  solution  : 
hut  results  obtained  in  a  series  of  special  experiments  showed 
that  If  sodium  tarlKinate  is  subsequently  added,  or  hydroKen 
sulphide  is  passed  so  as  to  precipitate  the  lead,  a  greater  or  smaller 
proportion  of  the  dextrin  is  removed  by  co-precipitation. 


of  dextrose  then  rapidly  slows  down  milil  a  nearly 
constant  value  is  reached  in  the  neighbourhood  of 
84",,. 

The  view  that  has  recently  been  put  forward 
by  Kita-'  that  when  t-aka-tliaslasc  acts  on  starch 
the  dextrose  is  split  off  directly  from  the  st«rcli 
and  is  therefore  not  formed  through  the  inter- 
mediary of  maltose,  is  higlily  improbable  in  view 
of  the  above  results.  Davis  and  Daish  give  actual' 
analyses  with  mnltaso-frce  yeasts  confirming  the 
view,  that  the  actual  jn'oduct  of  the  convei-sion 
tlu-oughout  is  a  mixtiuc  of  maltose  and  dextrose 
only  ;  after  0  houi-s  every  trace  of  dextrin  has 
disappeared  under  the  conditions  employed. 

At  55°,  the  optimum  temperature  "for  the 
action  of  ordinary  diastasi',  tlie  action  of  taka- 
diastase,  at  least  as  regards  the  traiLsformation  of 
malto.se  into  dextrose,  is  very  much  rcstricteiU 
owing  to  tlie  fact  that  tlie  enzjine  malt.a.se  is 
gradually  destroyed  at  the  higher  temperature.. 
In  working  with  taka-iliasta.se.  therefore,  a  tem- 
perature of  3S°  to  40^  should  not  be  exceeded.- 
It  is  noteworthy  that  the  average  value  for  thft 
starch  present  in  the  purified  jjotato  starch  found 
on  using  taka-diastase  iu  I  lie  conversions  of  6  to  48 
hours  is  9905,  whereas  with  ordinary  diastase 
a  value  generally  0-5%  higlier  was  obtained.  It 
is  probal)le  that  the  numbers  obtained  with  taka- 
diastase  more  nearly  represent  the  true  starch, 
values,  as  the  calculations  arc  based  on  the 
constants  for  two  pure  sugars  only  ;  they  do  not 
involve  any  as.sumption  witli  regard  to  the  specific 
rotatory  power  of  the  "  dextrin  "  existing  in 
.solution,  which  is  generally  taken  at  202°,  although 
some  doubt  may  still  be  entertained  as  to  the 
exactness  of  this  value.  It  is  probable  too  that 
the  purified  potato  starch  contains  a  small  pro- 
portion of  foreign  material  :  hence  the  low  vahie 
of  99-6%. 

In  our  method  the  use  of  precipitating  agents 
sucli  as  alumina  cream  or  basic  lead  acetate, 
accompanied  by  subsequent  precipitation  of  the 
lead  with  sodium  carbonate,  does  not  in  the  least- 
interfere  with  the  accuracy  of  the  results.  We  have- 
applied  this  method  to  estimate  starch  in  a  large 
number  of  vegetable  materials  and  tissues  such 
as  leaves,  and  found  that  it  gives  satisfactory 
results.  Revis  and  Burnett  (Analyst,  1915,  40, 
429)  have  also  successfully  used  it  to  estimate 
starch  in  cocoa  ;  all  other  methods  had  proved 
quite  worthless  in  tliis  case. 

The  foUowii^  is  a  brief  description  of  the- 
details  of  carrying  out  an  analysis. 

To  estimate  starch,  the  dry  material  (free  from 
sugars  26  and,  if  necessary,  previou.sly  extracted 
with  water  to  remove  gums,  amylans,  etc.,  is 
gelatinised  with  200  c.c.  of  water  in  a  250  c.c. 
beaker  flask  heated  for  J  hour  in  a  water-bath 
at  100°.  The  solution  is  cooled  to  38°,  0-1  grm. 
taka-diastase*'  added,  together  with  2  c.c.  of 
toluene  and  the  mixture  left  24  hours  in  order 
that  the  conversion  may  take  place  ;  it  is  then 
heated  in  a  boiling  water-bath  to  destroy  the 
diastase  and  the  clear  .solution  above  the  residual 
material  is  filtered  through  a  fluted  filter  paper 
into  a  500  c.c.  measuring  flask  ;  the  residue  is 
thoroughly  washed  several  times  by  decantation,- 
the  washings  being  passed  through  the  filter  paper 
until  the  volunae  of  liquid  in  the  flask  amounts 
to  about  475  c.c.  Tlie  necessary  quantity  of 
basic  lead  acetate  is  then  added  to  precipitate  the 


"  J.  Ind.  Eng.  Chem.,  1913,  5,  220. 

*•  To  remove  sugars  the  material  should  be  thoroughly  extracted 
by  boiling  80%  alcohol  in  a  Soxhict  extractor.  For  tlic  details 
in  the  case  of  leaf  material  and  other  vegetable  tissue,  see  Davis 
and  Daish  Uoe  cil.) ;  precautions  should  be  taken  in  such  cases  to 
ensure  that  all  enzymes  present  are  destroyed  at  the  moment  the 
sample  is  taken. 

«'  We  have  used  the  commercial  article  prepared  by  Messrs. 
Parke,  Davis  &  Co.,  which  can  be  kept  for  many  months  without 
undergoing  any  change. 
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tannins,  etc..  present  in  the  solution  ;  the  amount 
required  varies  eonsitleraldy  with  dift'erent 
materials,  generally  ranging  from  .">  c.o.  to  2,5  o.o, 
A  large  excess  of  lead  slioulil  be  avoided  and  tests 
should  be  niaile  after  each  small  addition  of  lead 
acetate  in  order  to  ascertain  when  the  precipitation 
iicomplete.  When  this  is  the  case  the  solution 
is  made  up  to  500  c.c.  at  15  .  and  filtered  ;  100  c.c. 
of  the  filtrate  is  placed  in  a  110  c.c.  nie.isuring 
flask,  the  slight  excess  of  lead  precipitated  by 
adding  solid  sodium  carbonate  and  the  volume 
adjusted  to  110  c.c.  at  15  .  .50  c.c.  of  the  filtrate 
from  the  lead  carl)onat<>  is  used  for  the  reduction 
and  another  portion  polarised  in  a  400  mm.  tube. 
The  following  example  shows  the  method  of 
calculation  : — 

Weight   of    extracted    leaf    material  (Tropoeolum 

majus)  after  dryiiiB  in  steam  oven =  10'41:!2  grm. 

Weight  of  leaf  material  dried  in  racuo  at  100° =  9-40a9  grm. 

CuOfromSOc.o.  of  thetinainoc.i- =  0-1492  grra. 

Polarisation  of   this  solution  in  400  mm.  tube  at 

20-00°   =   1-995° 

If  x  =  grm.  dextrose  in  50  c.c.  of  this  solution, 
!/  =  grm.  m."iltose  in  50  c.c.  of  this  solution. 
■m  have,  using  the  values  of  CuO  corresponding  to  1   prra.  of 
dextrose  and  maltose  for  the  weiglit  u-4492  CuO  in  the  tables  of 
Brown,  Morris,  and  Millar : — 

2-369x+l-362j/  =  0-4492  (1) 
For  the  400  mm.  tube,  enuiloying  the  values   (»)""'= 137-6   and 
[»W"  =  52-T  for  maltose  and  dextrose  we  have  also 

4-216j--U-00S,7=  1-995'  (2) 
Solving  equations  1  and  2  for  z  and  v 

j:=  0-1005  grm.  dextrose,  in  50  c.c 
1/^0-1394  grm.  maltose  in  50  c.c. 
Total  dextrose  in  500  c.c.  original  solution  = 

Total  maltose  in  500  c.c.  original  solution = 

"•l^"*^    '^"    ^    ^=1-5334  grm. 

Starch  corresponding    to  dextrose  =  0-90     1-2045  =  1-0840  grm. 
Starch  corresponding  to  maltose  =  !■  5334 — 1-055=1-4535  grm. 

Total  starch  =  2-53  7  5  gnn. 
.•.  %  of  starch  in  vacuum  dried  extracted  le.ai  material 

2-5375  :■:  i5?-  =26-97%. 
9-4059 

One  of  the  principal  difficulties  in  estimating 
starch  in  plant  material  is  due  to  the  presence 
of  gummy  substances,  tannins,  proteins,  etc.. 
which  pass  into  solution  during  the  hydrolysis 
and  exercise  an  effect  on  the  rotatory  and  reducing 
power  of  the  solution.  These  substances  are  very 
largely  removed  by  the  use  of  basic  lead  acetate. 
but  siifficient  impurity  often  remains,  even  after 
this  treatment,  to  falsify  the  analyses.  Thus  in 
the  case  of  mangold  leaf  a  Isevorotatory  gum  is 
present,  wliich  gives  an  error  of  nearly  10 °i,  in 
the  rotation  actually  measured. 

In  the  case  of  leaf  and  plant  material  it  is 
generally  possible  to  extract  the  disturbing;  gummy 
material  prior  to  the  starch  conversion  by  a  pre- 
liminary treatment  \^-ith  water.28  Thus  with 
mangold  leaf,  by  adding  200  c.c.  of  water  and 
5  c.c.  of  toluene  to  the  leaf  material  and  extracting 
for  24  hours  at  3S  =  .  decanting  and  washing  with 
a  little  water  and  sulisequeutly  converting  with 
taka-dia,stase,  in  the  ordinary  way.  a  solution  is 
finally  obtained  (after  the  iisual  treatment  with 
basic"  lead  and  sodium  carbonate)  which  in  a 
•too  mm.  tube  shows  a  la?vorotation  of  not  more 
than  001°.  It  is  noteworthy  that  the  preliminary 
treatment  with  water  fails  to  i-emove  the  greater 
part,  of  the  material  precipitable  by  basic  lead 
acetate,  so  that  this  treatment  is  necessary  even 
after  the  preliminary  extraction  with  water. 

In  the  case  of  plant  material  from  which  gummy 
matter  is  extracted  with  extreme  difficulty,  it 
would  probably  be  sufficient  to  introduce  a  cor- 
rection for  any  active  substances  present  by 
carrying  out  a  control  experiment  or   "  blank  '' 

*•  Compare  Brown  and  Millar,  Trans.  Guinness  Lab.,  Vol.  I,  79. 


in  which  the  diastase  is  omitted  but  the  material 
otherwise  treated  exactly  as  in  the  actual  estima- 
tion of  starch. 

Eu-crs'  incthod-^  of  cslimaling  starch. 

This  is  a  method  which  his  come  into  con-sider- 
able  use  especially  in  dealing  with  brewer.s' 
materials  (barley,  giains,  etc.).  It  is  a  modifica- 
tion of  Lintner's  polarimetric  mi^thod  based  on  the 
substitution  of  hot  dilute  hydrochloric  acid  for 
the  cold  acid  used  in  this  inocess. 

Whilst  it  may  be  useful  in  certain  eases  fur 
giving  comparative  results,  it  is  very  doubtfid 
whether  the  values  obtained  represent  the  true 
starch  present,  owing  to  the  fact  that  the  treat- 
ment with  hydrochloric  acid  breaks  down  pentos- 
ans and  hemicelluloses,  substances  with  a  dextro- 
rotation passing  into  solution  which  count  as 
starch  :  thus  the  writer  found  that  a  sample  of 
mangold  leaf,  which  was  absolutely  free  from 
starch,  when  subjected  to  Ewers'  method  gave  a 
solution  having  a  strong  dextrorotation,  which 
corresponded  with  the  apparent  presence  of  16-5% 
of  starch.  Far  liigher  values,  too,  are  obtained 
by  this  method  for  the  starch  present  in  grain, 
such  as  wheat,  than  are  given  by  the  diastase 
method,  so  that  there  is  no  doubt  that  the  results 
obtained  by  it  are  quite  untru.st worthy  so  far  as 
the  true  starch  is  concerned. 

Discussion. 

ilr.  .Tri.iAX  L.  Bakeh  said  that  the  completion 
of  the  fermentations  required  a  month  and  it  was 
obvious  that  a  modification  would  be  necessary  it 
such  methods  were  adopted  in  lommercial  labora- 
tories. AVith  regard  to  the  use  of  Saccharomyces 
marxmvus  in  estimating  maltose  and  dextrose, 
he  (the  speaker)  had  worked  out  the  conditions 
for  a  more  rapid  method  than  Mr.  Davis  had 
described  (this  Journal,  1905,24,352).  The  analysis 
of  a  mixture  of  maltose  and  dextrose  could  be 
completed  in  three  or  four  days  with  an  accuracy 
of  95%.  The  observation  wliich  Mr.  Davis  had 
made  on  the  efifect  of  basic  lead  acetate  on 
laevulose  was  in  harmony  with  the  work  of  Lobry 
de  Bruyn.  With  regard  to  the  estimation  of 
starch,  he  (the  speaker)  had  applied  Lintner's 
polarimetric  method  to  materials  in  which  it 
existed  in  a  considerable  proportion,  and  had 
found  that  it  yielded  most  satisfactory  results. 

Professor  H.  E.  ^Vkmstronc.  .said  that  Mr.  Davis's 
work  was  undoubtedly  of  first-class  importance, 
especially  in  connection  with  the  analysis  of  living 
plant  tissues.  It  had  l)een  impossible  hitherto  to 
make  any  determinations  which  gave  trustworthy 
t  results  by  the  conventional  methods  available  ; 
and  he  believed  that  for  the  first  time  Mr.  Davis 
had  put  on  record,  and  had  used  methods  which 
had  given  them  a  true  picture  of  the  carbohydrate 
contents,  particularly  of  tlie  mangold  leaves. 
The  methods  he  had  made  use  of  were,  of  course, 
not  novel  in  principle,  but  he  had  developed  a 
technic£ue  by  the  aid  of  which  accurate  information 
coxild  be  obtained  about  these  jirolilems.  As  to 
whether  they  were  satisfaetm-y  for  technical 
purposes,  s-uch  as  Mr.  Baker  had  referred  to,  was 
another  matter.  They  were  now  gradually  coming 
within  sight  of  a  field"  of  anal\-tical  inquiry  which 
in  the  past  appeared  almost  hopeless,  and  wa-s 
certainly  hopeless  .so  long  as  one  resorted  to  the 
ordinarv  laboratorv  chemical  methods. 

Dr.  L.  T.  Thorxe  said  that  he  was  afraid  that 
methods  iuvol\-ing  the  use  of  enzj-mes  would  not, 
in  practice,  take  the  place  of  the  purely  chemical 
determinations,  on  account  of  the  time  occupied  : 
but  a  description  of  them  would  be  of  very  great 
help  in  comparing  the  results,  so  as  to  strengthen 
one's  views  on  the  estimations  made  by  the  chemical 


"  Zeit.  ges.  Brauw.,  1908,  31,  250. 
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methods.  For  tlie  ordinary  tcchnolopist.  tlie 
thoiiiiiiil  mothods  would  |n-<>l>al>ly  still  hold  the 
lield.  In  his  own  case,  the  vntuluets  dealt 
with  were  mixtures  of  eomiiavatively  few  suli- 
stanoes.  where  the  starrh  or  the  sjveeharose, 
or  the  other  materia!  to  he  detennintd  was  jnesent 
in  .■»  Inrjie  pivportion.  With  rei;ard  to  the  estima- 
tion of  stareh.  ho  had  found,  for  instanee,  that  the 
eold  hydroehlorie  aeid  method  t;ave  oxeeedinuly 
valualiie  results  for  teehniial  jnirpo.ses.  It  was 
not  an  atisolutely  aeeurate  method.  Init  in  tlie 
larjte  number  of  eases  that  eame  into  the  liands 
of  the  toehnolojiist.  where  the  iletei-niiiiation 
was  made  of  a  sulistanee  in  which  the  starch  was 
present  as  the  main  constituent,  he  found  that 
it  gave  very  tfood  results,  and  results  that 
would  trive  tlie  information  that  was  wanted 
in  technical  work. 

Mr.  H.  F.  F.  Hil.Tox  asked  why  the  fermenta- 
tion with  the  special  yeast  took  such  an  extra- 
ordinarily longtime.  A  fermentation  by  Crrevisice 
or  onlinary  yeast  could  be  <-oinpleted  at  the  end 
of  three  days,  if  sullicient  of  the  yeast  were  used. 
If  the  time  of  fernientatiou  could  be  reduced  the 
method  would  be  very  much  more  valuable.  He 
(|uite  agreed  that  the  citric  acid  method  was  very 
useful,  but  he  liad  fouiul  that  considerable 
hydrolysis  of  maltose  occurred  with  10%  citric 
acid. 

Mr.  Davis  said  that  there  was  no  hydrolysis 
under  liis  conditions  of  working. 

The  Chaikm.\n  said  that  Mr.  Davis  had 
stated  that  for  the  clarification  of  plant 
materials,  unlike  technical  sugar  products,  a 
large  excess  of  lead  was  necessary.  That  was 
not  quite  the  case,  e.r/.,  in  dealing  with  molasses 
where  a  large  amount  of  lead  must  be  used  for 
clarification,  there  was  certainly  an  effect  on 
the  lievulose.  Whether  that  etTeot  was  due  to 
precipitation  of  !a:-vulose,  or  whether  it  was  due 
to  the  transformation  of  that  sugar  into  another 
one,  did  not  matter.  It  was  probable  that  Mr. 
Davis  was  correct  in  assuming  the  Latter,  which 
followed  from  tlie  work  of  I^obry  de  Bruyn.  He 
thought  that  Ogilvie  had  solved  the  problem 
of  the  use  of  invertase  in  the  analysis  of  molasses. 
He  clarified  the  molasses  with  basic  lead  acetate, 
removed  the  lead  with  sulphurous  acid,  and  then 
applied  invertase.  He  agreed  with  Mr.  Davis 
that  the  ordinary  methods  for  the  estimation  of 
raflinose  were  untrustworthy.  They  could  not  be 
as  accurate  as  the  methods  .\Ir.  Davis  hail  worked 
out.  The  differential  behaviour  of  top  and  bottom 
yeasts  towards  raffinose  had  long  been  known ; 
certainly  more  than  20  years  Ijefbre  Bau's  paper 
it  had  been  pointed  out  by  Loiseau.  The  official 
.Sachs  method  was  quite  unreliable  for  the 
estimation  of  starch.  He  could  not  understand 
how  the  Americans  and  Germans  had  continued 
with  it  so  long.  The  method  of  Ewers  was  the  one 
he  had  used  for  many  products  in  which  starch  was 
present  in  large  quantities,  and  it  gave  very  useful 
results,  although,  perhaps,  not  absolute  ones. 
Theie  was  every  reason  why  it  sliould  ;  liecause, 
with  starch  it.seif  it  gave  a  rotary  power  of  [ajo  = 
178 — 180%  and  there  was  nothing  jiresent  having 
a  rotation  of  the  same  order  of  magnitude,  whilst 
other  substances  were  perhaps  present  to  the 
extent  of  5  to  10%.  Their  rotatory  power  was 
therefore  practically  negligible. 

Mr.  D.was,  in  reply,  admitted  that  Ewers' 
method  was  accurate  in  dealing  with  pure  starch, 
or  anything  which  approximated  to  starch  purity. 
Under  those  conditions  there  were  otlier  substances 
which  gave  rise  to  other  products.  The  Chairman 
had  stated  that,  generally  speaking,  they  did  not 
liave  substances  present  which  gave  a  rotatory 
power  anything  like  that  of  starch.  As  a  matter 
ol  fact,  some  pentosans  yielded  arabinose  on 
liydrolysis  and  that  sugar  had  a  rotatory  power 
of  [oJd  =  106'-,  more  than  half  the  rotation  of  starch 


and  one  could  not  correct  for  pentoses  without 
knowing  which  one  was  produced.  He  had  made 
a  number  of  comparative  ex|)erinieiits  with  wheat, 
and  hail  fouii<l  invarial)ly  that  l-^vers'  method 
gave  results  15  to  2(1'\,  higher  than  the  diastase 
method,  and  that  would  generally  be  found  to  he 
the  case  with  plant  material.  The  great  advantage 
of  Ewers'  method  was,  that  it  gave  lesults  which 
agreed  very  closely.  But  hitherto  there  ha(l 
lieen  no  criterion  testing  its  accuracy.  Mr.  Baker 
had  saiil  that  it  gjive  excellent  results  ;  Imt  on 
what  basis  did  he  judtre  the  ]iercentage  of  starch 
in  the  material  he  dealt  with  ?  It  was  perfectly 
accurate  if  they  were  dealing  with  pure  starches. 

Mr.  Bakkk  said  he  had  made  up  mixtures. 

Mr.  Davis  continuing,  said  that  for  comparative 
pur])<ises  Kwers'  method  was  useful,  but  it  was 
unsuitable  for  the  analysis  of  plant  material. 
The  reason  why  tlie  fermentations  took  so  long, 
was  that  a  mere  trace  of  the  pure  culture  was  used 
for  inoculation,  and  it  took  some  time  for  the  race 
to  grow  and  get  up  speed.  If  a  large  (luantity  of 
yeast  were  used  the  ferment  at  ion.s  would  probably 
be  complete  in  a  couple  of  days.  If  a  large  growtli 
of  yeast  were  used  it  Wiis  probably  not  a  pure 
culture.  In  the  kind  of  work  they  had  been  doing, 
that  delay  did  not  much  matter,  but  for  practical 
purposes  it  was  impracticable.  On  the  other 
hand,  in  estimations  by  means  of  invertase  and 
diastase,  the  process  was  complete  in  one  day, 
so  that  the  method  was  perfectly  satisfactory 
particularly  for  the  estimation  of  starch.  With 
regard  to  the  question  of  citric  acid,  he  had  shown 
absolutely  beyond  doubt  that,  un<ler  their  con- 
ditioixs  of  working,  dealing  with  10%  citric  acid 
and  1  %  solution,  there  was  no  hydrolysis  of  pure 
maltose. 

The  Chairman  said  that  the  time  taken  up  by 
enzymic  methods  was  not  of  great  moment,  if  the 
methods  required  practically  no  attention. 


ACETIC    ANHYDRIDE. 

BY  J.  T.  HEWITT,  F.R.S.,  AND    C.   H.   LUMSDEN,  B.SC, 
A. I.e. 

Acetic  anliydride  has  acquired  such  technical 
importance  that  a  review  of  the  methods  available 
for  the  preparation  of  this  and  similar  compounds 
seemed  desirable.  We  have  examined  several 
processes  already  in  use  and  have  made  further 
experiments  on  apparently  possible  processes. 
Where  these  have  been  unsuccessful  a  brief  record 
seems  desirable  in  order  to  save  the  time 
of  other  investigators,  who  might,  like  ourselves, 
be  attracted  by  reactions  which  appear  probable 
on  jwper  but  fail  when  put  to  the  practical  test. 

Dibasic  acids,  such  as  succinic  acid,  in  which 
two  carbonyl  groups  are  attached  to  adjacent 
carbon  atoms,  were  found  at  an  early  date 
(D'Arcet,  Ann.  ('him.  phys.,  183.5,  ii,  58,  282) 
to  give  anhydrides,  the  (Rehydration  being  effected 
by  distillation  or  by  heating  with  phosphorus 
pentoxide.  The  removal  of  a  molecule  of  water 
from  two  molecules  of  a  monobasic  acid  necessitates 
indirect  means.  Gerhardt  (Ann.  Chim.  phys., 
1853,  iii,  37,  288)  first  obtained  acetic  anhydride 
by  the  action  of  acetyl  cldoride  on  anJiydrous 
sodium  acetate. 

CH,COCl  -f  ('H/'OONa-=NaCl  -f  (CH3C0),0, 
and  further  showed  that  the  operations  of  pre- 
paring acetyl  chloride  and  acetic  anhydride 
might  be  combined  in  one  by  distilling  a  chloride 
or  oxychloride  of  phosphorus  with  an  excess  of 
a  metallic  acetate.  The  method  has  remained  a 
standard  one,  and  it  will  be  again  referred  to.  In 
addition  to  processes  depending  on  the  use  of 
halide  compounds  of  non-metals  (u.sually  acid 
chlorides),  direct  dehydration  of  acetic  acid  by 
the    anhydrides    of    sparingly    volatile    inorganic 
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ariils  {e.g.,  SO3, P,0|5,  etc.)-  and  the  decom- 
position of  acetates  ot  weak  bases  niust  be  taken 
info  consideration. 

Three  diiof  points  must  be  considered  before 
•PP'yint;  any  process  toclmically.  viz.  : — (i)  The 
cost  of  the  proiluct  as  di-tcrniincd  liy  the  cost  of 
the  materials  employed  and  tlie  >neld  obtainable. 
(ii)  Ka.se  of  technical  applicability  as  determined 
by  simplicity  of  plant,  time  of  workinsr  and  extent 
to  which  a  process  is  "  fool-proof."  (iii)  Purity  of 
product. 

The  value  of  acetic  anliydrido  depends  largely 
on  the  actual  anhydride  content,  i.e.,  freedom 
from  acetic  acid.  If  a  boilins  point  determination 
is  to  be  the  only  check,  it  should  be  remembered 
that  the  presence  of  acetic  acid  amounting  to 
several  per  cent,  in  a  sample  of  acetic  anhydride 
has  very  little  elTect  on  the  temperature  of 
ebullition  as  found  with  an  ordinarj-  distillinc; 
bulb  (cf.  Pickerins.  ("hem.  .Soc.  Trans..  1S93, 
•3,  1000).  Methods  of  finding  the  actual  per- 
centage of  acetic  acid  and  anhydride  in  a  mixture 
have  been  eiven  by  Menschvitkin  and  Vasilieff 
(J.  Russ.  Phys.  Chem.  Soc,  1889.  21.  190).  Tread- 
well  (Analytical  Chemistry.  1914,  Vol.  II.),  and 
Edwards  and  Orton  (Chem.  Soc.  Trans.,  1911, 
M,  1181).  .Men.schutkin  and  Vasilieff  treat  with 
aniline  and  water,  and  determine  the  acidity  after 
the  reaction 

C.H5XH, -|-(CH,CO)  .0  =r,Hi-NHCOCn, -f 
CH3COOH 
has  taken  place.  Tread  well  recommends  treat- 
ment with  barium  hydroxide  solution  and  titration 
of  excess  of  the  latter,  whilst  Edwards  and  Orton 
convert  the  anhydride  into  acetanilide,  the  latter 
into  phenylacetyichloro-amine.  and  then  deternune 
the  chloro-amine  volumetrically.  W'e  have  em- 
ployed Treadwell's  method,  all  necessary  pre- 
cautions being  taken. 

Inorganic  anhydrides. — The  direct  action  of  an- 
hydrides of  inorganic  acids  on  fatty  acids  or  their 
9>lts  in  accordance  with  eciuations  such  a.s 

4CH,COOH+P,0,o=4HP03-f2(CH,CO)oO    or 
2CnjCOONa-f.S03=Xa.SO,-i-(CH3CO),0 
has   but   limited   application.     The   anhydride   of 
chloro-acetic  acid  has  been  obtained  by  the  direct 
action   of    pliospliorus    pentoxide    on    chloracetic 
acid  (Bischoff  and  Walden.  Ber..  1S94,  27,  2919). 

Sulphur  trioride. — This  anhydride  may  be  used 
indirectly.  Franchimont  (Comptes  rendus,  1881, 
92,  10.^4)  considered  it  probable  that  the  first; 
product  of  the  action  of  acetic  anhydride  on 
^Iphuric  acid  was  acetylsulphuric  acid. 
CH,C0.S0,H;  the  isolation  of  this  substance 
has  been  effected  bv  A.  J.  van  Peski  (Proc.  K. 
Akad.  Wetensch,  Amsterdam,  1914.  16,  969) 
who  allowed  acetic  anhydride  and  sulphur  trioxide 
to  react  below  0°  C.  Addition  of  sodium  acetate 
gives  a  sodium  salt  from  which  acetic  anhydride 
is  produced  either  by  heating  alone  or  suspended 
in  toluene  or  acetic  acid  or  by  heating  with  sodium 
acetate  in  acetic  acid. 

2CH,CO..SO^Xa  =  iCH3CO),0-^Xa,S.O-. 
CHjCOSO.Xa^-CHjCb.OXai  " 
Xa,SOi-|-(CH,CO),0. 
Van  Peski   finds   that    the    bulky   sodium   pyro- 
sulphate    produced    in    the    first    reaction    gives 
acetic    anhydride    when    distilled    with    sodium 
acetate  and   acetic  acid,   whilst  ordinary  sodium 
pyrosidphate  will   not  enter  into  the  reaction 
XajSjO,  -4-2CH3COOX'-a  =2Xa-,SOi-J-(CH3CO),0. 
Acetylsulphuric    acid    and    sodium    chloride    give 
acetyl  chloride  on  distillation. 

We  can  confirm  van  Peski's  statement  as  to 
ordinary  sodium  pyrosulphate  not  acting  in  the 
desired^  sense.  Sodium  pyrosulphate  containing 
58%  Xa,S_0,  was  obtained  by  heating  sodium 
hydrogen  sulphate  under  reduced  "  pressiire 
(abt.  200  mm.)  in  a  current  of  drv  air  at  260=  C. 
slowly  rbing  to  320°  C.  222  grms."  of  this  product 
■was  mixed  with  95  grms.  of  fused  sodium  acetate 


and  distilled  from  an  oil  bath  at  190° — 200°  C. 
under  70  mm.  pressure.  8  grms.  ot  acetic  aci<l 
resulting  from  the  action  of  residual  sodium 
hydrogen  sulphate  was  obtained.  On  distilling 
the  residue  in  a  slow  current  of  dry  air  over  a 
naked  flame,  an  offensively  smelling  distillate 
containing  much  sulphur  was  obtained,  the  con- 
tents of  the  flask  charring  considerably.  No 
acetic  anhvdride  was  recovered  from  this  dis- 
tillate. 

An  attempted  acetylation  of  salicylic  acid  in 
accordance  with  the  equation 

C,Hi(OHKCOOH)-fCIl3COOn-fXa,S.O.  = 
2XaHSO.-fC,H,(OCOCH;)(COOH) 
proved    unsuccessful,     unchanged    salicylic     acid 
being  recovered  after  boiling  for  t-wo  hours  with 
two  parts  of  anhydrous  acetic  acid  and  three  parts 
of  sodium  pyrosulphate  (.^S°o)• 

Xitroijen  pentoxide.  etc. — Acetic  anhydride 
appears  to  be  produced  when  the  vapour  of 
nitrogen  pentoxide  or  a  mixture  of  oxides  ot 
nitrogen  and  air  or  oxygen  are  passed  over  dry 
sodium  acetate  or  calcium  acetate  (R.  MuUer  and 
the  Deutsche  Celluloid  Fabrik.  Fr.  Pat.  468.963 
of  26  Feb.,  1914  ;  this  Journal,  1914.  33,  985). 
This  process  may  offer  a  profitable  method  for 
recovery  of  nitrous  fumes  from  the  preparation  of 
metallic  nitrates. 

Xon-mctallic  chlorides  and  oxychlorides. 

I  Phosphorus  compounds. — The  original  method  ot 
;  Gerhardt  {loc.  cit.)  is  so  well  known  as  hardly  to 
j  need  description.  Acetyl  chloride  may  be  first 
isolated  and  then  allowed  to  react  with  anhydrous 
acetate,  or  by  taking  an  excess  of  the  latter  with 
a  phosphorus  halogen  compound,  acetic  anhydride 
may  be  directly  obtained.  Gerhardt  over- 
estimated the  yields  obtainable,  assuming  that 
one  molecule  of  phosphoryl  cUoride  reacts  with 
three  molecules  of  sodium  acetate. 

POCl3+3CH3CO.OXa=Xa3PO,-!-3CH3COa. 
Geuther     (Annalen     1862,     123,     114)    showed 
definitely    that    only    two    molecules    of    sodium 
acetate  react,   the  sodium   being   converted   into 
chloride  and  meta-  (not  ortho-)  phosphate. 
2CH,COOXa  -f  POa,  = 

2CH,CO.a  -f  XaO  -{-XaPOj. 
Hence  one  molecule  of  phosphoryl  chloride  reacts 
with  four  equivalents  of  an  acetate  to  give  two 
molecides  of  acetic  anhydride 
4CH3COOXa  ^-POc'l,  = 

2(CH3CO),0  -f-3XaCT  -XaPOj. 
Yields  are  satisfactory  and  that  the  method  L-; 
in  use  technically  is  shown  by  examination  of 
commercial  products.  The  products  of  two 
German  firms  were  examined  quaUtatively  and 
found  to  contain  chloride  and  phosphorus.  The 
latter  element  was  detected  by  careful  heating 
and  ultimate  fusion  with  a  mixture  of  soda  lime 
and  potassium  nitrate,  solution  in  dilute  nitric 
acid,  and  treatment  with  ammonium  molybdate. 
The  specimens  contained  90-84  and  88-35  °o  acetic 
anhydride  respectively  ;  similar  contents  of  anhy- 
dride have  been  obtained  by  TreadweU  (Analytical 
Chemistrv,  vol.  ii.,  584).  whilst  Orton  and  Jones 
(Chem.  Soc.  Trans.,  1912.  101,  1721)  state  that 
ordinarv  specimens  of  acetic  anhydride  usually 
contain"  8 — 10%  of  acetic  acid  and  that  if  a  still 
head  is  not  emploved,  distillation  begins  at  134° — 
135°  C.  Orton  and  Jones  further  found  that 
"  acetic  acid  free  from  homologues  "  distils  com- 
pletelv  at  a  temperature  not  exceeding  139-5°; 
with  "  most  commercial  anhydrides  the  tem- 
perature may  rise  to  142'  C 

Various  other  methods  are  known  by  which  an 
acid  chloride  (produced  by  the  action  of  a  phos- 
phorxis  halogen  compound)  may  be  converted  into 
the  corresponding  anhvdride.  Ldnnemann  (An- 
nalen, 1872,  161,  169)  obtained  butyric  anhydride 
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chloride   and    butyric   acid. 

R.roci  =nci  -(RCO).o 


Tlie 


from   butyT>-l 
reaction 

R.COOH      

is.  howovor.  prol>alilv  revci-sible.  since  roUon 
(Bull.  Soc.  (Iiiui..  1S07.  (iii).  17,  58)  obtained 
acetic  ai-id  and  »<-etyl  chloride  from  acetic  anhy- 
dride and  livdropen  chloride. 

Other  methoiis  of  convert intr  acid  chlorides  into 
the  correspondiac  anhvdride^  depend  on  the  use 
of  lead  nitrate  (I.Acho\\icz.  Ber..  1S8I.  17,  128J  ; 
1885.  18,  28!tO). 

•j(n,con-rb(XO,).= 

(rn,co),o-i'bn.-x.o.^o 

and  sodium  nitrite  (Minnuni  and  Carbetti.  Oazzetta, 
ISSW.  20.  t«5). 

2r,n5t'OCl  -r2XaNO,  = 

(C,H,CO).0  ^2Xall -X.O,. 
These  apparently  offer  no  technical  a<lvantages. 

Carbon  comyiounds. — Carbonyl  chloride  and  other 
carlion  compounds  containinir  chloride  liave  been 
used  in  the  preparation  of  anhydrides,  llentschel 
(Ber..  1884.  17,  1285.  aiid  the  Vhem.  Fabrikswerk 
Hofmann  and  Schoeten=ack.  Ger.  Pat.  29.669. 
April  4.  1884)  obtained  acetic  anhydride  by  leading 
carbon vl  chloride  over  heated  sodiinn  acetate. 
2Cn,CbOXa  -  COCK  =  (CH,CO),0  -2Xan  -^COj. 
Ben3«>trichloride  has  been  used  by  F.  Jenson 
(Ger.  Pat.  6685,  Oct.  30,  1878).  who  found  that  the 
reaction. 
CJIjCClj  -r2CH3COOH  = 

CHjCOOH +2CH,COa -i-HCl 
took  place  in  the  presence  of  one  per  cent,  of  zinc 
chloride.  Loss  of  acetyl  chloride  with  the  es<'aping 
hydrogen  chloride  may  be  avoided  by  tlie  addition 
of  zinc  acetate,  whilst  if  two  molecular  proportioiLS 
of  zinc  acetate  are  employed,  a  violent  reaction 
occurs,  and  acetic  anlivdride  is  produced. 

2C^sCa,+4{CH,COO).Zn  = 

(C,H5COO).Zn+3Znn,  +  4(CH,CO)iO. 

A.  Behal  (Comptes  rendus,  1909.  148,  179)  finds 
that  acetic  anhydride  is  formed  on  boiling  acetic 
acid  with  benzal  chloride. 

C.HsCHa.  -r2CII,COOH  = 

"    C5nsrno4-{cn3CO),o-r2nci. 

He  has  also  examined  the  reaction  between  benzo- 
trichloride  and  acetic  acid  (iftiW.  p.  648). 

Silicon  compounds. — Rudolph  .Sommer  (Ger.  Pat. 
171.146,  May  25.  1905)  finds  that  silicon  tetra- 
fluoride  is  rapidlv  absorbed  by  fused  sodium 
acetate  at  200—220  C.  ;  as  "  the  absorption 
ceases,  acetic  anhydride  begins  to  distil  over. 

Sulphur  compounds. — Compounds  containing 
sulphur  and  clilorine  have  engaged  the  attention 
of  many  investigators  and  our  own  work  leads 
ns  to  the  conclusion  that  such  substances  are 
most  suitalile  for  giving  a  proiluct  containing  a 
lilgh  percentage  of  acetic  anhydride  and  not 
otherivise  largely  contaminated. 

Heintz  (JahresI).  Chem..  1856.  569)  allowed 
"  Chlorschwefel  " — apparently  SCT, — to  react  with 
saltfi  of  organic  acids,  and  obtained  benzoyl 
chloride  from  sodium  benzoate, 

4C,HsCOOXa  +.3SC1,  = 

28  +XapSO.  +2Xaa  +4C,H5COa. 

He  proposed  a  method  for  the  preparation  of 
benzoic  anhydride  which  naturally  results  by 
emplo>'ing  an  excess  of  sodium  benzoate. 

The'  use  of  the  cheap  and  easily  obtaihable 
sulphur  monochloride,  .S,C1,,  was  protected  by 
Kcssler  (Ger.  Pat.  1.32,005,  Xov.  11,  1900). 
Accor<]ing  to  W.  S.  Denham  (Trans.  Chem.  Soc. 
1909.  95,  1235)  ami  Denham  and  II.  Woodhouse 
(ihid.  1913.  103,  IKIil)  the  mechanism  of  the 
reaction  is  explained  in  the  following  manner  : — 

2CsH,COOXa+C1,.S,  =  (C,HsCOO),.Sj-i-2XaC'l 

2(C.H,COO)^S,=2(CJl5CO)/J-|-.SOs-f-3S. 

Kessler  states  that  acetic  anhydride  boils  at 
56°  C.  at  25  mm.,  and  that  if  one  distils  off  acetic 
anhydride  from  the  reaction  product  of  sulphur 
chloride  on  sodium  acetate  at  this  pressure,  no 


sulphurous  acid  is  formed.     ITo  gives  the  foUowinic 
dii-ections  for  carryiiiL:  out  bi-^  (""'^eess. 

500  kilograms  of  sulphiu'  cliloride  is  grivdually 
addeti  to  805  kilograms  of  anhydi'OiLS  sodium 
acetate  i-ontained  in  a  good  iron  vessel  provideil 
with  stirring  apparatus  and  steam  jacket. 
Thoi"Ough  mixing  is  essential.  After  addition  of 
the  cldoridc.  the  mixture  is  cautiously  warmed 
under  reflux  ami  the  pressure  gra<hially  diminished. 
After  some  5  or  6  houi-s  all  the  acetyl  cliloride  ami 
sodium  acetate  will  liave  reacted  to  form  acetic 
anhydride  which  distils  oil'  on  further  reducinir 
the  pressure. 

We  have  examined  this  process  thoroughly 
and  find  it  is  very  satLsfactor\-.  The  following  is 
an   accoiuit   of  a  typical  laboratory  experiment. 

Quantities  used  : — 190  gi'ams  fused  and  powdered 
sodium  acetate  ami  120  grams  of  sidphur  chloride. 
About  one-quarter  of  the  acetate  was  jdaced  in  a 
500  c.c.  R.B.  flask  and  about  20  o.c.  of  sidphur 
cldoride  a<lile<l.  Tlie  mixture  was  well  stirred, 
alternate  a<l<litions  were  inaile  of  the  two  in- 
gi-edient-s.  and  care  exercised  that  the  nuxing  was 
thoroughly  (>ffected.  Heat  was  evolved  duriiv.; 
mixing  and  the  reaction  "was  completed  by  heating 
in  an  oil  bath  at  90  \  On  subseiiuently  gradually 
reducing  the  pressure  to  60  mm.  and  raising  the 
temperature  of  the  bath  to  140  .  acetic  anhydridcr 
passed  over,  the  thermometer  in  the  anhydride 
vapour  showing  70' C.  In  two  different  experi- 
ments 190  grms.  of  fused  sodium  acetate  (excess 
of  theoretical  amount  required  to  react  with 
sulphur  chloride)  gave  respectively  80  and  82 
grms.  of  anhydride. 

The  acetic  anhyilride  as  dii-ectly  obtained 
contained  83-5°^  of  actual  anhydride,  0024"(, 
of  sulphur,  and  merely  a  trace  of  chlorine.  By 
careful  rectification  an  anhjdride  of  99-7%  was 
obtained  but  the  sulphur  was  not  entirely  removed. 
The  form  in  which  the  sulphur  occurs  in  the 
distillate  is  unknown,  but  the  fact  that  the 
anhydride  gradually  gives  a  black  precipitat); 
with  silver  nitrate  renders  it  probable  that  the 
impurity  present  is  an  acetic  anhydride  in  which 
some  of  the  oxvgen  is  replaced  by  sulphur,  e.g.. 
(CHjCO.S. 

Instead  of  using  a  chloride  of  sulphur  directly, 
various  proposals  have  been  made  to  use  sulphur 
and  chlorine  with  the  object  of  converting  all  tin- 
.sulphur  into  sulphate.  Goldschmidt  (Cier.  Pat. 
222,236.  Xov.  21,  1908)  takes  a  well  dried  mixture 
of  sulphur  and  sodium  acetate,  cools  thLs  to 
— 24'  C.  or  even  lower  and  introduces  chlorine 
under  continual  stirring.  When  the  reaction  is 
complete  the  mixturo  is  gently  warmed  for  a  few 
hours  to  convert  acetyl  chloride  into  anhydride, 
and  the  latter  is  then  distilled  off, 

SCUaCOOXa  -i-S  -I-6C1  =6XaCl  -J-NajSO,  4- 

A  modification  due  to  the  Aktien-Gesellschaft 
fiir  Anilin-Fahrikatiim  (Ger.  Pat.  273,101,  Jan.  16. 
1912)  consists  in  using  a  sulphur  chloride  and 
chlorine  with  the  acetate;  tli<'  low  temperature 
necessary  in  Goldschmidt 's  process  is  asoided 
and  good  yields  are  said  to  be  obtained  working  at 
20°. 

leCHaCOOXa  -f  S .a.  -I-5C1 ,  =12Xaa -|-2NajS04 -f 
S(CHjCO)jO.  and 

SCHjCOOXa  ~HCi.  +2C1,  -dXaCl  -f  NajSO,-l-  : 
4(CIl3CO'),0. 
Respecting  this  latter  process  we  think  that 
good  stirring  during  the  introduction  of  the 
chlorine  is  probably  essential.  In  experiments 
carried  out  under  laboratory  conditions,  in  which 
.stirring  was  omitted,  we  found  the  yields  of 
anhydride  were  much  the  same  as  if  sulphur 
chloride  had  alone  been  eniidoyed.  Further, 
we  obtained  no  acetic  anhydriile  by  submitting  » 
mixture  of  glacial  acetic  acid  and  sulphur  chloride 
to  the  action  of  chlorine. 
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The  acid  chlorides  of  sulphur  ha\e  been  fre- 
quently used  in  manufacturing  acetic  anhydride. 
We  have  no  experience  of  tlio  vise  of  thionyl 
vhloride,  so  sunply  refer  to  Kopotsclmi  and  Karcza<; 
(French  I'atent  450.227)  and  W.  .S.  Hcnhani  and 
H.  Woodhouse  (Cheni.  .Soc.  Trans..  I'JKi.  103,  1801 ). 

Chlorosulphonic  arid  was  found  bv  the  Badische 
Anilin  und  Soda  I-'abrik  (Ger.  'I'al.  14U,t)iiO, 
Oct.  1,  1902)  to  react  with  either  acetic  acid  or  its 
>alts  giving  acetyl  chloride  which  might,  of 
course,  be  subseq\ientlv  converted  into  anhydride. 

CH3COOH  +t'lso;n     CH.COOl  +11 , SO  J. 
The  same  patentees  have  also  protected  the  use  of 
sodium  chlorosulphonate  which  may  be  obtained 
by    heating    chlorosulphotiic    acid    with    sodium 
<hlorido. 

In  attempting  the  I'l'eparaticm  of  acetic  anliy- 
<lride  according  to  the  equation 

ClSOjNa  +2CH,COOXa  =NaCl  +Xa.,SOi  + 
(CH^COj^O 
we  obtained  bad  yields  of  an  impure  product ; 
whether  the  process  is  really  a  good  one  when 
good  machinery  is  available  we  do  not  know, 
but  under  laboratory  conditions  we  should  not 
recommend  the  process.  On  the  i>ther  hand 
the  production  of  acetyl  chloride  by  leading 
ihe  vapour  of  glacial  .acetic  acid  over  sodium 
1  hlorosulphonate  is  easily  carried  out  and  app.ar- 
ently  gives  good  yields,  but  trouble  owing  to 
caking  of  the  salt  easilj-  occurs. 

The  use  of  sulphiu'yl  chloride  according  to  the 
equation  : 

4CHaCOOXa  +SO.,Cl.,  -=2NaCl  + 
Na;SO^-f2(CH3CO),0. 
is  obvious.  According  to  the  Farbenfabriken 
Normals  F.  Bayer  {tier.  Pat.  127.350,  June  26. 
1900)  two  molecules  of  sulphuryl  chloride  convert 
nix  molecules  of  an  alkali  acetate  into  acetic 
anhydride,  whilst  by  twt)  molecules  of  sulphuryl 
chloride  and  a  corresponding  amount  of  chlorine, 
eight  molecules  of  alkali  acetate  can  be  acted  on. 
The  simple  eciuation  given  above  evidently 
requires  modifying. 

Subsequent  work  has  shown  that  I'eady  formed 
sulphuryl  chloride  is  not  essential.  A.  Wohl 
(Ger.  Pat.  151,864,  Jan.  18,  1901)  found  that  a 
mixture  of  sulphur  dioxide  and  chlorine  would 
effect  the  conversion.  Jlodiflcations  of  this 
process  have  been  patented.  The  Verein  fiir 
Chemische  Industrie  (C:er.  Pat.  161.882,  March  30. 
1902,  and  Ger.  Pat.  167.304  of  June  26,  1902) 
use  sulphuryl  chloride  or  a  mixture  of  sidphur 
dioxide  and  chlorine  on  a  mixture  of  sodium  and 
calcium  acetates.  The  Farbwerke  vorm.  Meister. 
Lucius,  und  Briining  (Ger.  Pat.  210.805.  Jan.  10, 
1907)  state  that  if  the  dry  salts  of  organic  acids 
are  treated  successively  with  sulphur  dioxide, 
either  gas  or  liquid,  and  then  with  chlorine, 
the  corresponding  acid  chlorides  are  produced. 
The  Aktien-Gesellschaft  fiir  Anilin-Fabrikation 
(Ger.  Pat.  244.602.  Pec.  20.  1900)  lead  256  parts 
(4  mols.)  of  sulphur  dioxide  and  284  parts  (4  mols.) 
of  chlorine  into  100  parts  of  acetic  anhvdride: 
the  resulting  solution  of  sulphuryl  chloride  in 
acetic  anhydride  is  allowed  to  flow  with  cooling 
on  to  1312  parts  (16  mols.)  of  anhydrous  sodium 
acetate,  the  mixture  is  stirred  and,  after  com- 
Viletion  of  the  reaction,  the  acetic  anhvdride  is 
distilled  off.  It  will  be  noted  that  the  proportions 
used  correspond  to  the  equation  : 

iCHaCOOXa  +SO,CL  =Xa ,SO ,  +2XaCl  - 
2(CH3CO),0-. 

V\  e  regret  that  we  have  not  had  time  to  examine 
this    process,  which    is    ingenious    and 
well. 


promises 


CHher  aHempted  methods. — Ferric  and  aluminium 
oside  being  weak  bases  and  acetic  acid  a  weak 
acid,  it  seemed  possible  that  ferric  and  aluminium 
acetates  might  decompose  on  heating  in  the 
following  manner  : 


2Fe{C;H50.)3  =Fe,03  +3(CH,C0),0. 
We  tried  to  carry  this  reaction  into  practice  by 
heating  anhydrous  sodium  a<H>tate  with  carefuly 
dehydiated  aluminium  sulphate  or  the  basic 
ferric  sulphate,  Fe,0(SOi)j.  All  our  experiments 
ill  this  direction  were  unsuc<-essful,  and  even  in  the 
case  of  acetates  of  such  weak  bases  some  acetone 
is  produced  and  sulphur  compounds  are  also 
found  in  the  distillate. 

in  conclusion  we  think  that  the  chlorides  of 
phosphorus  and  sulphur  are  the  mo.st  suitable 
reagents  fcir  use  in  the  prepai'ation  of  acetic 
anhydride,  ami  whether  a  sulphur  or  a  phos- 
phorus chloride  should  be  used  is  chiefly  a  matter 
of  expense. 


In  a  Discussion  which  followed  Mr.  C.  F.  Cross 

referred   to    the    possibility    of    piwducing    acetic 
anhydride  from  acetylene. 


GHAPHIC  METHODS  IX  CUEMK'AL 
IXDUSTRY. 

BY   EMIL   HATSCHEK. 


The  Ghapiuc  Representation  op  SIixtuees  of 
Four  Components. 

It  is  well  known  that  mixtures  of  four  com- 
ponents having  a  constant  sum  can  be  repre- 
sented by  the  four  perpendiculars  from  a  point 
inside  a  regular  tetrahedron  on  its  four  faces, 
since  the  sum  of  these  perpendiculars  Ls  constant 
(the  height  of  the  tetrahedron). 1  A  system  of 
points  satisfying  a  further  condition — e.g.,  a  con- 
stant siieciflc  gravity  for  the  mixture — will  form  a 
surface  lying  inside  the  tetrahedron.  Tetrahedral 
coordinates  for  representing  such  surfaces  have 
been  emplojed  in  some  of  the  classical  investiga- 
tions in  the  literature.'- 


FiG.  1. 

The  problem  of  a  convenient  method  of  repre- 
sentation of  such  systems  is  of  com'se  the  general 
problem  of  representing  three-dimensional  objects, 
complicated  by  the  obliquity  of  the  planes  of 
reference.  Wliat  is  required  in  practice  is 
evidentlv  some  method  which  permits  the  four 
coordinates  to  be  measured  directly  and  preferably 
to  the  same  scale.  The  most  complete  solution 
is  obviouslv  a  model,  but  the  measuring  of  the 
perpendiculars  from  any  point  of  a  curved  surface 
to  the  faces  of  the  tetrahedron  is  by  no  means 

1  R.  Loewetiherz.  Zeits.  physik.  Chem.,  I89i,  13,  463. 

"  Van't  Hoff,  Zur  Bildung  ozeanischer  salzablagerungen,  I, 

p.    19  (Braunschweig,  1895). 
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convenient.  Another  alternative  is  the  represen- 
tation of  tl>e  surfaee  anil  tetraliedron  of  reference 
l>y  any  of  the  familiar  nietluxls  of  projection, 
preferably  ortlioirraphic  or  axononietric.  This 
procixlure.  althouiili  perfectly  sinijile.  is  tedious 
for  a  hiri;c  number  of  points  ami  lias  the  further 
disadvantage  that  some  of  the  coonlinates  become 
foreshortened,  so  that  the  use  of  at  least  two, 
and  jMjssibly  three,  scales  becomes  necessary. 

The  solution  proposed  by  the  author,  which  is 
believed  to  be  novel,  is  a  simple  adaptation  of 
the"  contour  "method  to  tetrahedral  coordinates. 
The  principle  of  this  method,  which  is  familiar 
to  everybody  from  its  use  on  maps,  consists  in 
taking  a  number  of  plane,  parallel  and  equidistant 
sections  throusih  the  surface  and  projectinp  them 
perpendicularly  on  one  of  the  planes  and  at  the 
same  time  marking  them  with  a  number  denoting 
the  distance  of  the  particular  section  or  contour 
from  a  plane  of  reference — such  as  "  O.D."  or  sea 
level  on  maps. 


IIQ. 


In  dealing  with  a  surface  inside  its  tetrahedron 
of  reference  we  ran  choose  any  one  of  the  faces 
as  datum  plane,  and  then  divide  the  height  of  the 
tetrahedron  into  an  ecjual  mmiber  of  parts  tlirough 
which  are  laid  planes  parallel  to  the  base,  which 
intersect  .the  surfa<e  in  series  of  curves  or  contours. 
A  very  simple  reasoning  now  shows  that  each  of 
these  sections  can  be  represented  trite  to  scile 
in  an  ordinary  triangular  diagram.  If  the  total 
height  of  the  tetrahedron  is  h.  and  our  contour 
is  taken  at  a  distance  a  from  the  bas(!,  the  remaining 
three  perpendiculars  from  any  point  in  the  con- 
tour on  the  three  other  surfaces,  i.e.,  the  remaining 
three  coordinates,  will  obviously  have  the  sum  h — a. 
We  can  therefore  represent  the  contour,  true  to 
scale,  in  a  triangular  diagram,  viz.,  in  an  equilateral 
triangle  the  height  of  which  is  h — a,  the  contour 
being  marked  a  to  denote  its  distance  from  the  base. 

If,  as  is  generally  the  case,  the  coordinates  are 
given  in  per  cent.,  it  will  be  convenient  to  refer 
them  to  a  tetrahedron  the  height  of  which,  in 
any  convenient  scale,  is  100,  and  is  divided  into 
say  ten  parts.  The  contour  10  will  then  be 
represented  true  to  scale  in  a  triangular  diagram 
having  the  height  90,  contour  20  in  a  triangle 
with  the  iK-ight  80,  eU-.  A  complete  contour 
diagram,  in  which  the  contours  and  triangles  of 
reference  have  for  convenience  been  numbered 
1 — 10,  is  shown  in  I'ig.  1.     In  this  ca.se  the  figures 


do  not  show  the  distance-^  from  the  base,  but  the 
height  tif  the  triangle  of  referi-nce,  thus  7  is  the 
triangle  whose  height  is  7,  and  its  distance  ivoni 
the  base  therefore  3.  etc. 

It  need  hardly  be  poiiilcd  o\it  that  the  ti'iangles 
of  reference  are  not  the  liianglcs  formed  by  the. 
intersection  of  the  contovu-  planes  with  the  faces 
of  the  tetrahedron.  The  latter  cannot  be  used 
for  scale-true  rci)rescntation,  since  the  three 
remaining  coordinates  do  not  lie  in  them.  A  very 
simple  ( onsiileration  of  the  properties  of  the 
tetrahedron  shows  that  the  ratio,  side  of  triangle 
of  reference  :  side  of  triangular  section,  is 


V3  n/    2 


M55  :  1-220. 


If  therefore  we  use  for  reference  a  tetrahedron 
having  the  height  100,  the  side  of  the  base  is 
122-li.  while  the  triangle  which  gives  in  true  scale 
the  three  other  coordinates  of  any  point  in  the 
ba.sc  has  a  side  =  115-5,  and  the  same  ratio  will 
exist  between  any  other  cross  section  and  the 
coordinated  triangle  of  true  scale. 

L'sing  this  ratio,  wc  tan  of  course  construct  from 
the  contours  in  the  true  scale  diagi-am  a  model 
of  the  surface  defined  by  them,  or  we  can  represent 
the  latter  in  any  of  the  usual  systems  of  projection. 
Thus  tlie  surface  defined  by  the  contours  4  to  !) 
in  the  diagram  (Fig.  1)  is  .shown,  with  the  tetra- 
hedron of  reference  in  axonometric  projection 
(1:1:})  in  Fig.  2.  The  outline  of  the  surface, 
as  it  appears  in  this  projection,  is  indicated,  and 
also  the  section  of  the  surface  with  the  plane 
bisecting  the  angle  between  the  face  Y  and  Z  ; 
the  points  on  this  line  therefore  have  the  property 
that  for  all  of  them  y  =■/.. 

A  Simple  Geometric  Solution'  of  an  Engineeii- 
iNG  Problem  IxvoLviNf;  Three  V.\kiables. 

By  way  of  introduction  it  may  be  worth  men- 
tioning that  a  geonietric  solution  of  a  problem — 
as  distinct  from  the  general  ease  of  a  gi-aphic 
solution — is  one  in  which,  once  the  scales  for  the 
variables  have  been  fixed,  the  whole  of  the  con- 
structions required  can  be  performed  witli  set 
square  and  compasses.  Such  methods  of  course 
have  long  been  familiar  to  engineers :  graphic 
statics,  the  Zeuner  slide  valve  diagram,  etc., 
being  familiar  examples. 

The  present  problem  is  to  find  by  geometric 
methods  the  time  in  which  a  tank  of  constant 
cross  section  (i.e..  prismatic  or  cylindrical)  empties 
itself  when  filled  to  a  vai-iable  height  .ind  dis- 
charged through  an  outlet  of  variable  cross 
section.  The  piobleni  arose  in  a  large  vacuum 
filtering  plant,  in  which  a  variable  number  of 
suction  filters  discharged  the  filtrate  info  a  common 
receiver.  The  latter  was  therefore — since  all  the 
filters  were  running  at  the  same  rate — filled  to 
variable  heights  in  the  same  time,  and  had  to  bo 
emptied  in  a  given  time,  which  was  fixed  by  other 
factors  in  the  whole  ]>r()cess. 

It  is  at  once  e\ident  tliat  we  are  dealing  with 
three  variables,  the  head  of  li(|uid,  the  time  of 
discharge  and  a  third  one  depending  on  the  outlet 
area.  The  last  named  can,  however,  be  intro- 
duced in  two  dilTerent  ways,  as  appears  from  the 
following  :  if  we  call  X  the  head  of  liipiiil  in  tank, 
S  the  cross  section  of  the  lank,  s  that  <jf  the  outlet, 
and  Y  the  time  of  dischaige,  the  time  of  emptying 
is  given  by  the  formula  : 

"2X~ 


-U' 


where  c  is  a  coelTricient  >  1  (the  reciprocal  of  the 
contraction  coellicieut)  and  g  the  gravity  con- 
stant. Assuming  c  to  be  the  same  throughout, 
a  condition  wliicli  can  be  very  nearly  satisfied 
by   using,   not   a  literally   variable  outlet,   but  a 


Vol.  XXXV.,  No.  4.]         HATSCHEK— GRAPHIC  METHODS  IN  CHEjnCAL  INDUSTRY. 


215 


variable  mimber  of  outlots  of  equal  size,  we  ran 
combine  all  the  con.stants  into  one.  We  now  see 
that  wo  can  treat  the  right  hand  side  of  the 
equation  in  two  ways  :    we  can  take  as  our  third 

variable   either   the   fraction      ,    or   else   s   itself. 

s 

Calling  the  third  variable  Z,  we  obtain  re.spectively 
the  two  equations  : 

(1)  Y=CZN/X'and  (2)  YZ=CVx 

iu  which  Z  has  the  meanings  defined  above, 
and  the  constants  are  of  course  ditTerent. 

These  equations,  as  all  equations  between  three 
variables,  define  curved  surface.s,  (1)  being  of  the 
thirtl,  and  (2)  of  the  fourth  degree.  If  we  made 
models  of  either,  the  three  coordinates  of  any 
point  would  immediately  give  us  the  coordinated 
values  of  head,  outlet  area,  and  time  of  discharge. 
This  course  would  however  be  somewhat  incon- 
venient and  it  remains  to  find  a  simple  method 
of  representing  either  surface  in  two  dimensions. 

A  discussion  of  equation  (1)  shows  that  the 
sections  of  the  surface  parallel  to  the  plane  of  Y  Z 
are  pairs  of  straight  lines,  since 

Y  =  ±CZv'A 

represents  such  a  pair  of  straight  lines.  It  therefore 
follows  that  we  can  reduce  our  whole  graph  to  one 
consisting  of  straight  lines  in  the  following  simple 
manner. 


parallels  to  the  base  at  distances  from  the  pole 
equal  to  i.  J,  |.  etc.,  of  the  whole  distance,  it  Is 
clear  that  the  intersections  of  these  horizont-aLs 
with  the  rays  give  the  times  necessary  for  empty- 
ing with  2,  3,  4,  etc.,  outlets  open  at  the  .«ame  tmie, 
and  with  heads  of  1,  2,  3,  etc.,  ft.,  so  that  these 
two  systems  of  lines  give  the  complete  solution 
of  the  problem.  All  vertical  lines  are  Lsoclirones, 
i.e..  they  show  what  combination  of  heads  and 
outlets  makes  it  possible  to  empty  the  tank  in  that 
time  :  thus  if  the  discharge  is  to  take  6  mins., 
this  can  Ije  accomplished  with  (approximately) 
4  ft.  head  and  5  outlets.  0  ft.  head  and  6  outlets, 
and  8  ft.  head  and  7  outlets. 

The  practical  interest  of  the  problem  here  solved 
is  limited  and  it  Ls  published  only  as  a  very  striking 
instance  of  how  simple  the  graphic  solutions  of 
apparently  complicated  problems  may  become. 

Discu-ssiox. 

Professor  Doxxax  said  that  the  author  had 
extended  the  well  known  method,  which  he  him- 
self had  been  using,  of  equilateral  triangles  dealing 
with  three  components,  in  discussing  the  proI)lem 
which  he  had  brought  before  the  Society  dealing 
with  one  of  the  blending  problems  which  occur 
in  chemical  industry.  .So  far  as  he  knew,  Jlr. 
Hatschek's  method  had  not  been  applied  in 
dealing  with  four  components.  The  methods 
van't  Hoft'  had  iu;ed  in  189(5  or  1897  were  very 
cumbersome.  In  considering  the  problem  he  had 
brought  lief  ore  the  Society,  he  had  come  to  the 
conclusion  that  a  va.st  number  of  problems  could 
be  solved  quite  easily.  By  applying  Mr.  Hatschek's 
methods  a  tangent  plane  could  easily  be  dr.awn 
to  the  isopoeic  surface,  and  the  solution  obtained 
in  a  very  short  time. 

Mr.  J.  W.  HixcHLEY  said  that  the  usual  method 
of  solving  such  proljlems  consisted  of  avoiding 
three  variables  Ijy  making  one  into  a  constant, 
and  arranging  a  table  so  tliat  a  diagram  could  be 
drawn  for  the  two.  The  author's  diagrams 
appeared    to    have    many    advantages    over    the 


Tank  0'   9'  diam. 
S  outlets  2'  diaiD. 


We  calcidate  the  time  of  emptying  for  the 
small&st  head,  say  one  foot,  and"  one  outlet, 
allowing  a  suitable  contraction.  The  time  in 
minutes  so  obtained  we  mark  on  the  base  Une  of 
the  diagram  (Fig.  3)  in  any  convenient  scale. 
It  is  at  once  obvious  that  the  times  required  to 
empty  the  tank  with  tlie  same  outlet,  but  with 

2>  3 ,  feet  head  will   be  as  v/27  V^ 

We  therefore  mark  these  square  roots,  taking  the 
tmie  for  1  ft.  as  unity  ;  it  is  hardly  necessary  to 
remarV:  that  this  can  be  done  purelv  geometrically 
hy  constructing  successive  rectangiUar  triangles. 
We  now  erect  a  perpendicidar  on  the  base  in  O, 
and  from  a  pole  selected  in  it  at  a  convenient 
neight  draw  rays  to  the  divisions  obtained  by 
plotting    the    square    roots.     If    we    now    draw 


logarithmic    diagrams    generally    used    for    such 
purposes. 

Mr.  Hatschek,  in  reply,  said  that  Professor 
Donnan  had  given  simple"  geometrical  solutions 
of  two  problems  which  he  called  '■  simple  blending  " 
and  '•  complex  lilending  "  for  the  case  of  three 
components.  With  four  components  the  cases 
were  exactly  parallel  :  what  was  a  tangent  to 
the  isopoeic  curve  became  a  tangent  plane  to  the 
isopoeic  surface.  In  '•  simple  blending  "  this 
tangent  plane  was  parallel  to  a  given  plane,  while 
in  "  complex  blending  "  it  pa.ssed  through  the 
line  of  intersection  of  two  given  planes.  Both 
these  problems  could  be  solved  with  the  greatest 
ease  with  the  aid  of  the  triangidar  contour  diagram. 
Mr.  Ilinchley  had  said  that  problems    could  be 
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r#ducetl  to  two  variables  by  niakiuc:  thi-  third 
«  constant.  Of  course  that  was  a  i-ocoi;i\ised 
mathematical  method,  known  as  the  introduction 
of  a  variable  parameter.  It  was  also  the  only 
way  of  lindinEr  out  what  a  curved  surface  looked 
like.  as.  by  doins;  it  successively  with  the  three 
v;^iables.  one  olitained  sections  of  it  and  could 
form  a  picture  or  construct  a  model  of  the  surface. 


Dorman.  Long  and  Co.'s  basic  aUitj. 


Messrs.  Adam  Hilper.  Ltd..  and  Messrs.  Boiling- 
ham  and  Stanley  sent  exhibits  of  polariuu-tei's, 
jipectroscopes,  and  refi-actometers. 

The  Chairman  drew  attention  to  the  fact  that 
the  particular  form  of  polarimeter  employed  in 
the  sugar  industry,  namely,  the  so-called  quartz- 
compensating  instrument,  was  now  made  for 
the  first  time  in  this  country,  by  the  two  firms 
above  mentioned.  It  was  a  remarkable  fact,  he 
said,  that  although  there  was  such  an  extensive 
requirement  for  these  instruments  in  all  sugar- 
producing  countries,  up  to  the  time  of  outbreak 
of  war,  the  supply  had  been  exclusively  from 
4ierman  and  Austrian  lirnis. 


Newcastle  Section. 


JJeeling  held  at  Bolbcc  Hal!  o)i  Wednesday,  Jumianj 
12</»,   1910. 


PROF.    P.    P.    BEDSOX    IN    THE   CHAIR. 


THE  INFLUENCE  OP  FLUORSPAR  OX  THE 

SOLUBILITY    OF    B^VSIC    SLAG    IN    CITRIC 

ACID. 

BY    G.    S.    nOBEKTSOX,    M.SC. 

Until  recently  i>ractically  the  whole  of  the 
phosphatic  basic  slag  on  the  market  contained 
phosphoric  acid  with  a  solubility  according  to  the 
citric  acid  test*  of  from  70 — 95%.  As  the  result 
of  the  work  of  Wagner  it  h.-ia  been  generally 
ivssiimed  in  Germany,  and  to  a  certain  extent  in 
this  country,  that  the  agricidtural  value  of  basic 
sLig  is  proportional  to  the  solubility  of  the  phos- 
phate in  2''o  citric  acid.  The  higli  solubility  of 
the  phosphate  in  citric  acid  was  said  to  be  due  to 
the  silica  which  combined  with  the  phosphate. 
It  was  contended  that  the  higher  the  percentage 
of  siUca  in  the  slag  the  more  soluble  the  phosphate 
is  in  citric  acid,  and  that  all  that  was  necessary  to 
■obtain  a  highly  citric  soluble  phosphate  was  a 
liberal  supply  of  sand.  Collins. f  however,  has 
been  able  to  show  that  the  reverse  of  this  conten- 
tion holds  true. 

During  the  past  few  years  steel  manufacturers, 
particularly  those  using  the  basic  open  hearth 
process,  have  been  introdiicing  fluorspar  into  the 
furnace.  Fluorspar  produces  a  much  more  fusible 
slag  and  greater  quantities  of  lime  can  therefore 
be  added  without  making  the  ."ilag  too  thick. 

The  peculiarity  of  ba.sic  slag  produced  by  the 
use  of  fluorspar  £s  that  the  solubility  of  the  phos- 
phate, according  to  the  citric  acid  test,  varies 
from  20 — 50%  instead  of  from  70— 90O'o. 

The  citric  sohil>ility  of  two  of  these  "  fluorspar 
slags  "  produced  respectively  by  Messrs.  Dorman 
Long  and  Co.,  and  Messrs.  Bell  Bros.,  is  given  in  the 
following  table.  Five  grams  of  each  of  these 
fclag.i  (fineness  80%)  was  .submitted  to  five  con- 
secutive half-hour  extractions  with  500  c.c.  of  2 
per  cent,  citric  acid. 


*  To  perform  this  teat  5  gnoB.  of  the  phosphate  is  placed  in  a 
litre  flask  containing  500  c.c.  of  2%  citric  acid  solution.  The 
(task  is  shaken  end  over  end  for  30  minutea  la  an  apparatus  making 
;>0  revolutions  per  minute. 

t  This  Journal,  1915,  M,  10. 


Citric  extract. 

.o 

CaO 

% 

1  %  P.O. 
1  of  total. 

1 

Ratio 
P.O.:  CaO 

1st 

2nd    

.ird 

1 

1-61 
2-04 
1-75 
1-34 
1      1-01 

33-24 
5-27 
3-63 
2-66 
2-02 

!    17-50 
I    22-17 
!    19-02 
1    14-56 
]    10-98 

l:'2-58 
1  •  2-07 

4th 

5th 

1:2-00 
1:2-00 

Extract  tot.ils  

Actual  totals 

7-73 
9-20 

46-82 
52-75 

;   84-23 
1 100-00 

— 

Totsl  SiO,=17-10% 


Bell  Bros.'  slag. 


Citric 
extract. 

P.O. 

% 

CaO 

% 

SiO, 

/o 

% 
P.O.        Ratio 
of  total.  P.O.:  CaO 

Ratio 
SiO,:  P.O. 

1st     

2nd    

3rd 

4th 

'    3-75 
■    2-41 

176 
.    1-10 

0-95 

26-12 

5-24 
3-72 
2-35 
2-13 

7-10 

1-58 
0-84 

34-20  ' 

22-00  i 
16-04 
10-00 
8-66  1 

1 : 2-17 
1  :2-ll 
1 : 2-13 
1 : 2-24 

1  :0-53 
1  :  1-.12 
1  : 2-0'J 

5th 

E.xtrait  totals 
.Actual  totals 

9-97 
10-97 

39-56 
45-10 

9-52 
20-45 

!   90-90  1 
100-00  I 

— 

Obviously  the  citric  acid  test,  £is  ordinaril>' 
performed,  that  is  to  say  one  extraction,  affords 
no  reliable  indication  of  the  solubility  of  thesr 
slags  in  citric  acid.  In  the  case  of  Dormai, 
Long's  slag  more  phosphoric  acid  is  soluble  in  tli-^ 
second  citric  acid  extraction  than  in  the  first.  A 
glance  at  the  ratios  which  the  phosphoric  acid  and 
lime  dissolving  in  the  various  extractions  boar  to 
one  another,  suffices  to  show  that  they  are  fairh 
constant,  wliilst  the  ratios  of  silica  to  phosphori' 
acid  in  the  extractions  made  from  Bell  Bros'  slag 
are  so  divergent  as  to  suggest  at  once  that  tht- 
silica  does  not  enter  into  the  composition  of  tb'; 
phosphate. 

With  the  object  of  obtaining  further  information 
on  these  results,  two  5-grm.  portions  of  a  highly 
citric  soluble  basic  slag  (92  "o)  were  calcined  witli 
fluorspar  in  a  Fletcher  muffle  furnace  and  then 
submitted  to  consecutive  extractions  with  2",, 
citric  acid.  Portion  1  was  calcined  for  about 
2  hours  with  0-5  grm.  of  fluorspar,  and  portion  :i 
for  about  4  hours  with  01  grm.  of  fluorspar.  The 
analysis  of  the  ba.sic  slag  used  is  as  follows  : — 


Total 

% 

Citric  soluble. 

P.O. 

CaO    

SiO 

17-84 

4S-82 
9-45 

16-40 

43-16 

8-94 

Solubility  of  phosphoric  acid  according  to  citric 
acid  t«st  92--t%,  fineness  88%. 


Portion  1. 

Citric 
extract. 

5-30 
6-31 
4-31 
1-22 
0-42 

%    1 
CaO      SiO.      P,Oj 

%     1     %     of  total. 

Ratio 
P.Oj : CaO 

Ratio 
SiO,:P,0. 

l8t       

2nd    

3rd  .      . 

22-56  i   6-00      29-71 

11-44      0-72      35-37 

7-48        —         24-20 

2-8«  ,     —           6-84 

0-96       —          2-35 

1 

1  : 1-81 
1  :I-73 
1  :  2-34 
1  :2-30 

1:0-88 
1  : 8-7« 

4th 

__ 

5th 



Extract  totals 
Actual  totals 

17-56 
17-84 

45-.'iO      6-72  !   98-47 
48-82       9-45     100-00 

_ 

- 
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Portion 

2. 

Citric         P.O. 
extract.         % 

CaO 

% 

SiO, 

% 

PjO,        Ratio         Ratio 
of  total.  PjOj:  CaO  SiOj ;  P.O5 

1st 

i;iKi  

-rd    

12-80 
4-12 
0-82 

33-38 
7-62 
1-CO 

6-58       72-25 
0-30      23-09 
—          4-60 

1 : 2-33 

1 : 1-96 
1 :  13-73 

Kstract  totals   17-83 
A«iuil  totals      17-84 

1              1 
42-60      6-88  '    09-94          — 
48-82      9-45  j  100-00         — 

— 

The  solubility  of  Portion  1  has  been  reduced 
from  92%  to  29%  and  of  Portion  2  from  92%  to 
72%.  The  results  secured  with  Poition  1  are 
\  ery  smilar  to  those  obtained  with  Bell  Bros. ' 
slag,  and  point  to  the  conclusion  that  the  silica 
in  this  portion  is  not  in  combination  with  the 
phosphate.  When  a  highly  citric  solul)lo  slag  is 
<'alcined  withotit  fluorspar  and  extracted  with  J  % 
fitric  acid  in  order  to  get  the  phosphoric  acid, 
lime,  and  silica  gradually  into  solution,  the 
phosphoric  acid  and  silica  dissolving  in  the  various 
<stracts  bear  a  fau-ly  constant  relationship  to  each 
other,  as  the  following  results  show-. 

Analysis  ofhigli  citric  soluble  slag. 


Total. 


Citric  soluble. 


P.O. 
CaO 
SiO, 


17-02 
46-12 
12-37 


13-87 
38-56 
12-37 


Solubility  of  phosphoric  acid  according  to  citric 
Acid  test,  81%  ;  fineness,  82%. 

High  citric  soluble  slag.     Extracted  tcith  |"o  citric 
acid. 


Soitar  extract 

•1st 

•2nd   

Citric  e.xtract 

1st 

2nd    

3rd 

4th 

&th 


Extract  totals 
Actual  totals 


P.O. 


CaO        SiO, 


1 


5-19 
5-12 
3-52 
1-26 
0-52 


1-34 
0-91 

12-45 

12-07 

8-20 

3-10 

1-26 


15-61 
17-02 


39-33 
46-12 


3-18 
3-00 
2-00 
0-72 
0-23 


Ratio  Ratio 

P.O. :  CaO    SiO. :  P.O. 


:2-40 
:2-36 
:2-33 
:2-46 
:2-42 


1-63 
1-71 
1-76 
1-75 


9-13 

12-37 


•  Extracted  for  4  liours  witli  500  c.c.  of  10%  cane  sugar  solu- 
tion contammg  10  c.c.  ol  absolute  alcohol,  in  order  to  remove 
any  tree  lime. 

It  would  thus  appear  that  one  of  the  effects  of 
nuo'^par  is  to  cause  the  formation  of  a  phosphate 
which  does  not  contain  silica  in  combination  as 
IS  the  case  with  high  citric  soluble  slags. 

Low  citric  soluble  slags  such  as  those  dealt  with 
have  been  used  successfully  as  fertilisers  in  several 
parts  of  this  country,  and  have  produced  results 
comparable  with  the  highest  citric  soluble  slags. 
there  has  never  been  brought  forward  a  single 
i-eliable  piece  of  evidence  in  support  of  the  citric 
>-»ci(i  test.  Wagner's  work  on  which  the  citric 
acid  t«st  was  founded  has  been  severely  criticised 
by  Soxhlet,  who  alleged  that  a  great  deal  of  it  had 
Dcen  falsified,  and  it  is  significant  to  note  that 
v'soxhlet  was  found  not  guilty  in  the  libel  action 
whicn  ensued.  Unfortunately  every  conceivable 
meaiis  is  still  being  used  bv  the  German  slag 
syndicat*  and  certain  agents  in  this  countrv  who 
seu  a  high  citnc  soluble  sla.g,  to  bolster  up  the 
citnc  a<-id  test— a  test  which,  to  a  certam  extent, 
taey  imtiated. 


A  very  large  proportion  of  the  basic  slag  now 
produced  in  this  country  is  of  low  citric  solubilitv 
and  it  is  evident  that  if  ever  the  citric  acid  test 
had  any  signilicance,  the  .alteration  in  the  process 
of  inaiuifacture  of  the  slag  has  destroyed  it. 

Many  thousands  of  tons  of  the  "  fluorspar  .slag  " 
are  produced  annually  and  form  a  waste  product 
— one  Teesido  firm  alone  produces  over  100,00(1 
tons  per  aniumi.     Certain  firms  even  pay  a  few 

fence  per  ton  to  have  the  slag  carried  out  to  sea. 
t  is  certainly  unfortunate  that  a  worthless  test 
should  prove  one  of  the  obstacles  to  the  extensive 
utilisation  of  this  very  valuable  and  enormous 
source  of  phosphoric  acid. 

It  is  worthy  of  note  that  in  the  United  States 
"  citric  insoluble  "  rock  pliosphates  are  used  even 
in  preference  to  high  citric  soluble  slags.  In  this 
connection  the  following  table,  contrasting  the 
citric  solubility  of  a  "  fluorspar  slag "  with  a 
sample  of  Tunisian  rock  phosphate,  is  of  interest : — 


Citric  extract. 

1st 

2nd    

3rd    

4th 

5th 


'  Fluorspar  slag.' 

Bell  Bros. 

Fineness  80% 


Tunisian  rock 

phosphate. 
Fineness  100% 


P.O.       CaO     %  P.O5'   P.O. 

%  %      of  total.       % 


CaO 


%  P.O. 
of  total. 


3-75 
2-41 
1-76 
1-10 
0-95  i 


Extract  totals        9-97 
Actual  totals       10-97 


26-13 

34-20 

4 -S3 

14-37 

5-24 

22-00 

7-81 

11-84 

3-72 

16-04 

5-83 

8-84 

2-35 

10-00 

4-40 

6-62 

2-13 

8-66 

2-93 

4-30 

39-56 

90-90 

25-80 

45-97 

45-10 

100-00 

26-13 

48-40 

18-48 
29-88 
22-31 
16-84 
11-17 


98-68 


Conclusions. 

1.  The  results  clearly  show  that  the  citric  acid 
test  gives  no  true  idea  of  the  solubility  of  the 
phosphate  in  "  fluorspar  slags  "  and  affords  no 
guide  to  its  value  to  the  plant. 

2.  The  use  of  fluorspar  in  the  manufacture  of 
steel  by  the  open  hearth  process  results  in  the 
production  of  a  phosphatic  slag  with  low  citric 
solubility.  Nevertheless  the  slag  is  completely 
soluble  in  citric  acid  if  sufficient  time  is  spent  on 
the  extraction. 

3.  The  phosphate  or  phosphates  which  the  slag 
contains  do  not  appear  to  be  in  combination  with 
silica  and  they  seem  to  bear  a  very  close  resemb- 
lance to  those  contained  in  mineral  phosphates. 

At  the  present  time  there  is  a  very  big  demand 
for  phosphatic  manures,  and  if  temporary  diffi- 
cidties,  such  as  lack  of  railway  facilities  and 
shortage  of  bags,  could  be  to  some  extent  mitigated 
there  is  no  reason  why  these  low  citric  soluble 
basic  slags  should  not  be  placed  on  the  agricid- 
tural  market  at  a  tempting  price. 

The  author  wishes  to  express  his  sincere  thanks 
to  Mr.  S.  Hoare  Collins  for  his  invaluable  advice 
and  suggestions. 


THE     SOLUBILITY     OF     MINERAL     PHOS- 
PH.ATES    IN    CITRIC   ACID. 
PART    11. 

BY   G.    S.    ROBRRTSON,    M.SC. 

Varying  opinions  have  been  held  regarding  the 
value  of  mineral  phosphates  as  a  phosphatic 
manure  since  their  introduction  some  seventy 
years  ago  by  Professor  Daubeny  and  Captain 
Widdrington.  The  advent  of  superphosphate  and 
basic  slag  has  done  much  to  keep  the  value  of 
mineral  phosphates  in  the  background. 

Ground  mineral  phosphate  costs  from  9d-  to 
lid.   per  unit  of   phosphate,   whereas   basic   slag 

c 


218 


ROBEKTSOX— SOLUBILIIV  UP  illNEKAL  I'HOSrHATES  IK  CITRIC  ACJD.        [Feb.  29,  1916. 


i-osts  2s.  per  unit.  If  the  phosplmtos  in  rock 
phosphates  are  us  eflicient  as  those  in  basic  slag, 
and  there  is  every  reason  to  suppose  tliey  are, 
their  ecouomicnl  importance  is  obvious. 

The  advent  of  l«tsic  slap  was  followed  by  the 
'ntKnluction  by  \\'rtgner  of  what  is  now  known  as 
the  "  citric  acid  test."'  Wairner  showed  that 
from  70  to  t'o"o  '•'f  'I'f  phosphate  in  liasic  slag 
was  soluble  in  2^'o  citric  acid  in  half  an  hour,  and 
lie  brouiiht  forward  the  results  of  lield  experiments 
which  demoustrateil  that  the  field  returns  from 
liasic  .slaj;  were  ])roportional  to  the  solubility  of  the 
phi>spliate  as  judpcd  by  the  citric  acid  test. 

The  citric  acid  test  has  been  semi-ofTicially 
adopted  in  this  country,  and  many  British  manu- 
facturers of  basic  slag  are  following  the  trade 
practice  of  the  dermau  lirms  by  selling  slag 
according  to  the  citric  solubility  of  the  phosphate. 

Mineral  phosphates  are  oidy  slightly  soluble  in 
citric  acid,  and  as  many  agricullimists  liave 
accepted  the  the<iry  tliat  phosphates  iiusoluble  in 
litric  acid  are  of  little  value  to  the  plant,  any 
attempt  to  espouse  the  cause  of  rock  phosphates 
is  heavily  handicapped.  Tliis  is  all  the  more 
remarkable  as  not  a  tittle  of  reliable  evidence 
exists  in  support  of  this  tlieory. 

Tlie  mauurial  v.-^lue  of  mineral  phosphates, 
however,  can  oidy  be  definitely  establishinl  by  the 
experience  of  the  farmer.  In  this  respect  experi- 
ments, carried  out  at  Cockle  Park,  in  llUl — 1913, 
ape  inteiesting  (see  Cockle  Park  Guide,  1915,  pp. 
39-40).  In  these  two  experiments  Belgian  and 
Tunisian  phospliates  have  given  results  .strictly 
comparable  with  the  highest  citric  soluble  basic 
slag.  In  tliis  connection  it  is  interesting  to  note 
that  in  the  U.S.A.  mineral  or  rock  phosphates  are 
used  almost  to  the  exclusion  of  basic  slag. 

In  a  previous  paper*  the  author  was  able  to 
show  that  Belgian  and  Tunisian  phosphates  were 
completely  soluble  in  2"^  citric  acid,  provided 
sufficient  time  was  spent  on  the  extraction.  As 
so  much  .stress  has  been  laid  upon  the  "  citric  acid 
test  "  this  work  has  been  cousideral)ly  extended. 
The  citric  solubility  of  several  other  classes  of  rock 
phosphates  has  been  determined  and  also  tlie 
eflfect,  upon  the  .solubility  of  the  plio.sphate,  of 
lineness  of  grinding  and  calcining. 

The  following  table  shows  the  total  analysis  of 
the  various  phosphates  used  : — 


Slakalea  Ishntd  phogphaU 

• 

Refuses  1  mm.  sieve. 

nef  uses  "  SO  " 

sieve. 

P.O. 

1     °° 

CaO 

% 

of  total. 

P.O. 

% 

CaO 

% 

P.0, 
of  total. 

1st  Extraction 
2nd       do. 
3rd        do. 
4tli        do. 
5tli        do. 

3-93 
3-66 
3-47 
3-28 
2-91 

5-40 
5-10 
4-80 
4-55 
4-10 

10-10 
0-31 
8-91 
8-43 
7-48 

4-98 
4-85 
4-56 
3-84 
3-70 

7-00 
6-70 
6-40 
5-33 
5-20 

12-67 
12-3H 
11-U 

9-71. 

9-43 

Extract  totals 
Actual  totals 


17-25 
38-90 


I  23-95 
I  53-38 


42-23 
100-00 


21-93 
39-24 


30-63 
53-75 


65-28 
lOO-im 


Refuses  "  60  "  sieve.        Refuses  "  90  "  sieve. 


• 

/O 

CaO    i   P,6. 
%       of  total. 

P.O. 

% 

CaO 

% 

of  total 

1st  Extraction 
2Dd       do. 
3rd        do. 
4th        do. 
5tli        do. 

6-40 
6-08 
5-44 
4-77 
4-30 

9-00      16-31 
8-58      13-40 
7-52      13-87 
6-72      12-13 
6-00      10-96 

7-47 
7-07 
5-95 
5-46 
4-82 

10-65 
9-90 
8-40 
7-50 
6-70 

19-02 
18-02 
15-17 
13-»i: 
12-29 

Extract  totals 
Actual  totals 

26-97 
29-23 

37-80  :    68-67 
53-90  :  100-00 

30-77 
3909 

43-15 
63-57 

78-42 
100  00 

Passes  "  100  "  sieve. 

Passes  "  100  "  sieve. 
(Calcined). 

P.O. 

% 

% 
CaO       P.O. 
%      of  total. 

'^2' 

CaO 

% 

0 

P.O. 
of  total. 

let  Extraction 
2nd       do. 
3rd        do. 
4th       do. 
5th       do. 

9-25 

8-26 
7-54 
6-03 
4-22 

13-01      24-16 
11-46      21-58 
10-50      19-70 
8-55      15-75 
5-75      10-02 

6-58 
6  32 
3-55 
4-63 
3-79 

9-50 

8-58 
7-51 
6-29 
5-16 

17-25 

16-55 

14-52 

12-10 

9-94 

Extract  t<itals 
Actual  tot.ils 

35-30 
38-24 

49-27  1    91-21 
62-38  1 100-00 

26-87 
38-24 

87-04 
52-38 

70-36 
100-00 

Uineral  pboepliates. 


Hakatea      Florida 
Island.        Pebble. 


Algerian.        Gafsa.       Tunisian,  j   Belgian.       .Aj)atite 


Bone 
meal. 


Calcium  oxide     

52-38 
38-24 
1-69 
1-46 
3-39 
1-01 
1-35 
0-28 
0-20 

47-10 
31-50 
3-04 
1-00 
2  41 
1-60 
1-90 
7-03 
4-42 

40-13 
27-27 
6-70  - 
tl-72 
3-28 
2-59 
2-02 
8-12 
3-17 

43-30 
25-35 
5-50 
3-26 
4  39 
4-98 
1-72 
7-56 
3-94 

48-40 
26-13 
9-03 
0-98 
3-21 
4-2.-1 
0-90 
4-65 
2-45 

50-55 
19-80 
17-22 

3-60  ■ 

1-09 

1-14 

4-28 

2-32' 

86-45« 

89-49 

2-23 

0-38 
2-45 

50-28 

Pboepfaoric  acid    

30-49 
4-76 

Combined  moisture  and  ftrgaiiic  matter 
Ferric  and  atiiniiniuni  uxides 

6-82» 

0-C6 

Sand    

0-26 

rndetermined    

0-73 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

lOO-OO 

>  Including  culpfaate  1-02% 

Whenever  the  hardness  of  the  phosphates 
permitted,  it  was  ground  and  divided  into  several 
portions  bv  mearts  of  the  1  mm.  sieve  and  .sieves 
with  30.  m,  90,  and  100  holes  to  the  linear  inch. 
Each  of  the  live  portions  was  .submitted  t(j  live 
consecutive  lialf-hour  extractions  with  ;jOO  c.c.  of 
2%  citric  acid.  The  extract  was  filtered  liy  means 
of  a  filter  pump,  a  llirch  filter  funnel,  and  a  7  cm. 
diameter  filter  paper.  The  filtration  usually  occu- 
pied less  than  five  minutes. 
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*  Partly  combined  with  fluorine  and  chlorine.        *  Organic  matter. 


This  phosphate  is  of  a  particularly  hard  nature, 
and  it  is  therefore  surprising  that  in  the  portion 
pas.sing  "  100  "  sieve  over  90%  of  the  phosphorii 
acid  is  soluble  in  the  2%  citric  acid  extract.?.  Th'- 
figures  clearly  show,  assun\ing  citric  solubility  }•• 
be  a  test,  that  fine  grinding,  which  aids  even  dis- 
tribution in  the  soil,  would  have  much  to  do  with 
the  value  of  the  phosphate  as  a  manure. 

Five  grams  of  the  portion  pasising  the  "  100  " 
sieve   was   calcined*   for  four   houi-s.     Five  con- 

•  A  Fletcher  muffle  furnace  was  used  for  calcining  all  the  phos- 
phates mentioned  in  this  paper. 
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seoutive  extracts  with  500  c.c.  of  2%  citric  acid 
were  made  with  (lie  oalcinod  phosphate.  The 
calciiiii);.;  process  decroased  by  22 "^  the  total 
solubility  of  the  phosphate,  oi-  judging  by  the 
citric  acid  test,  by  7%. 

Florida  pcbbla  phonphalc. — There  appeared  to  be 
no  calcium  c.irbonate  in  this  sample,  and  the  effect 
of  fineness  of  si'i'iilins;  was  therefore  determined. 

Florida  pchblr  phosphalc. 


Calcined  Florida  pebble,  passes  "  100  "  sieve. 


P.O. 


Refuses  "  30  "  sieve. 

Ketuees  "  60  "  sieve. 

^??' 

C»0       P,6j 

%      of  total. 

't 

CaO       P.Ss 
%      oi  total. 

li>t  Extraction 
2nd      do. 
Srd       do. 
4th       do. 
5th       do. 

4-00        5-98 
3-81        5-74 
3-63        5-38 
3-23  :      4-90 
3-00  1      4-63 
1 

12-02 

11-45 

10-91 

9-71 

9-02 

4-36        0-62  i    13-37 
4-48         6-66  1    13-74 
4-25        6-32  1    13-03 
3-86        5-81  '    11-84 
3-69        5-40  i    11-32 
1 

Bxtiact  totals 
Actual  totals 

17-67 
33  27 

26-63      53-11 
49-13    100-00 

20-64 
32-61 

30-81      63-30 
47-90    100-00 

Refuses  "  100  "  sieve. 

Passes 

••  100  " 

sieve. 

"C' 

CaO 

% 

p!o, 

of  total. 

P=Oj 

% 

CaO 

% 

of  total. 

i 

Ut  Extraction 
'2nd      do. 
3rd       do. 
4th       do. 
5th       do. 

5-10 
5-27 
4-92 
4-52 
3-89 

7-78      16-02 
7-78      16-56 
7-40      15-46 
6-60  ,    14-20 
5-72  1    10-65 

6-18 
5-83 
5-46 
5-14 
4-31 

9-23 
8-76 
8-24 
7-72 
0-36 

'  19-61 
18-51 
17-33 

.  16-31 
13  68 

Extract  totals 
-Actual  toliils 

23-70 
31-83 

35-28       72-89 
48-30  1 100-00 

26-92 
31-50 

40-31 
47-10 

1    8.5-44 
lOO-OO 

1st  Sugar  extract 
1st  Citric  do.  . 
-.ind  do.  do.  . 
Srd  do.  do.  . 
4th  do.  do.  . 
yth    do.         do.  . 

Extnict  totals  . . . 
Actual  totals  . . . . 


6-01 

6-77 
6-63 
5-49 

3-88 


% 
CaO 


% 

P.O. 

of  total. 


28-78 
31-50 


0-10 
9-56 
10-00 
9-07 
7-58 
5-44 


19-08 
21-49 
21-05 
17,43 
12-33 


41-75 
47-10 


91-38 
100-00 


Of  the  mineral  phosphates  examined  this  is  the 
only  one  wliich  shows  an  increased  solubility  aa 
tlie  result  of  calcuiing.  The  noticeable  rise  in  the 
phosplioric  acid  dissolving  in  the  second  extract 
is  curious.  Tliis  matter  has  been  further  investi- 
gated, and  it  would  appear  that  the  phosphate 
dissolving  in  the  first  citric  extract  is  in  com- 
bination with  silica,  whilst  that  dissolving  in  the 
2nd,  Srd,  4th,  and  oth  citric  extracts  is  precisely 
the  same  as  the  phosphate  contained  in  Makatea 
Island  phosphate — whose  solubility  is  greater  than 
Florida  pebble  phosphate. 

The  results  with  Algerian,  Gaf.sa,  Tunisian,  and 
Belgian  phosphates  are  given  in  the  following 
table. 

It  is  worthy  of  note  that  a  comparatively  small 
percentage  of  calciuna  carbonate  greatly  decreases 
the  solubility  of  the  phosphate  as  judged  by  the 
citric  acid  test,  whilst  upwards  of  30%  of 
calcium  carbonate  makes  the  phosphate  practically 
insoluble  judging  by  the  citric  a<id  test. 

For  purposes  of  comparison  samples  of  bone 
meal*  and  apatite  were  submitted  to  consecutive 
extractions  with  2  °'o  citric  acid. 


Portions  passing  "  100  ''  sieve. 


Portions  passing  "  100  "  sieve. 


Algerian 

. 

Gafsa. 

Tunisian 

Belgian 

P,0, 

% 

CaO 

% 

PjOs 
%  of 
total. 

PsOs 

% 

CaO 

% 

PiOs 
%  of 
total. 

P=0. 

% 

CaO 

P2O5 
%of 
total. 

Pip, 

CaO 

% 

PjOj 

%ot 

to;aU 

Ist  Extract 

6-65 
6-98 
5-35 
4-00 
2-47 

12-92 

11-04 

8*60 

6.30 

3-94 

24-40 
25-53 
19-60 
14-63 
9-08 

10-15 
8-18 
5-60 
1-93 

17-94 

1314 

8-80 

2-97 

40-00 

31-99 

21-54 

7-61 

4-83 
7-81 
5-83 
4-40 
2-93 

14-37 

11-84 

8-84 

6-62 

4-30 

18-48 
29-39 
21-97 
16-84 
11-06 

1-95 
5-65 
5-78 
4-95 
1-99 

17-30 
11-73    ' 
10-14 

7-90 

313 

9-75 

2nd     do 

3rd      do 

4th      do 

28-25 
28-90 
24-60 

SUi      do 

9-65 

Totals  for  .".  extracts 

Actual  totals   

25-45 
27-27 

42-80 
4613 

93-24 
100-00 

25-80 
25-35 

42-85 
43-30 

101-14 
100-00 

25-80 
26-13 

45-97 
48-40 

97-74 
100-00 

20-32 
19-80 

50-20 
50-55 

100-15 
100-00 

The  results  recorded  closely  agreed  with  those 
obtained  with  Makatea  Island  phosphate.  It  is 
interest ir^  to  note  that  the  difference  in  solubility 
(judged  by  five  extractions)  between  any  two 
consecutive  portions  is  approximately  10  "j.  The 
slightly  higher  percentage  of  phosphoric  acid 
dissolving  in  the  second  extracts  of  portions 
"  refuses  tiO  "  and  "  refuses  100,"  is  partly  due  to 
a  slight  ilisintegration  of  the  phosphate  in  the 
shaker,  and  pai-tly  to  the  presence  of  a  small 
amount  of  calcium  carbonate  in  these  portions. 

Five  grama  of  the  phosphate  was  calcined  as  in 
previous  cases.  To  remove  any  free  lime  the 
calcined  portion  was  shaken  for  4  hours  with 
500  c.c.  of  a  10  °^  solution  of  cane  sugai-,  containing 
10  c.c.  of  absolute  alcohol,  before  the  citric  extracts 
were  made. 


Passes 

"  100  "  sieve. 

Bone  meal. 

Apatite. 

PjOs 

%  of 
total 

P.O, 

% 

%"of 
total. 

26-69 
9-29 
0-51 

73-11 

25-46 

1-43 

1-28 
1-70 
1-47 
1-47 
1-30 

3-24 

4-3.'! 

3nl       do             

3-72 

3-72 

5th      do            

3-29 

Extract  totals         

36-49 
36-49 

100-00 
100-00 

7-22        18-30 

39-49     i  lOOKX) 

•  Owins  to  difficulty  experienced  in  filtering  the  extracts  the 
bone  meal  was  first  gently  ignited  to  destroy  most  of  the  organic 
matter. 

c2 
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The  results  obtaiuotl  aftor  oaU-iiiinsr  Uie  vnrious 
l.>hosphates  are  given  in  the  foUowins;  table  : — 

Calcined  phosphates  (passes  100  sieve). 
{Fret  lime  removed  by  swjdr  solution.) 


Alieriui.                Gafsa. 

Tunisian. 

P.O.  !    %  of  1  P.O. 
%      [  total.         *. 

%  of 
total. 

P.O. 

% 

%ol 
total. 

Citric  estnct 
1st 
2n<l 
3nl 
4ttl 
5th  .... 

1 
3-33      12-21        5-20 
4-36       10-99  '      a-55 
3-TS       13-J«         5-77 
S-10      11-37         4-49 
2-29  1     8-40        £-29 

20-50 
25-87 
22-80 
17-75 
9-07 

4-40 
4-58 
3-54 
2-56 
2-07 

17-06 

17-55 

13-55 

9-81 

7-93 

Estmct  totals 
Actual  totals 

16S6      61-83      24-30 
27-27  1 10000      23-35 

95-99      17-21  '    65-90 
100-00      26-13     10000 

Calcined  BeUjian  phosphate 

■ 

iBt  portion. 

2nd  portion. 

(passes 

'•  100  "  sieve). 

(passes  ■■  100  " 

sieve). 

P.O. 

CaO 

% 
P.O. 

P.O. 

CaO 

p;6, 

% 

% 

of  total. 

% 

% 

of  total. 

Sngar  extract. 

1st 

— 

— 

— 

_ 

17-32 

—. 

2nd 

— 

— 

.— 



0-61 



2»t  Citric  extr. 

lEt 

0-56 

2004 

2-80 

3-57 

7-80 

17-85 

2nd 

6-15 

9-68 

30-75 

4-73 

6-98 

23-65 

3rd 

5-61 

8-42 

280.i 

4-28 

6-20 

21-40 

4th 

4-75 

702 

23-75 

316 

4-53 

15-30 

6tb 

2-52 

3-80 

12-GO 

2-14 

3  08 

10-70 

Extract  totala       19-59 

48-96 

97-95 

17-88 

46-52 

88-90 

Actoal  total!         19-80 

50-55 

100-00 

19-80 

60-55 

100-00 

C^cined  Algerian,  Gafsa.  and  Tunisian  phos- 
phates show  a  very  marked  decrease  in  citric 
solubiUty  due  to  calcining.  The  author  has  been 
able  to  show  that  tlie  decrease  in  solubility  in  each 
vase  is  due  to  the  pn>duction  of  a  small  quantity 
«if  a  citric  soluble  silicophosphate  (with  a  higher 
lime  content  than  the  original  phosphate)  which 
jroes  into  solution  in  the  fu-st  citric  extract,  whilst 
the  remaining  extracts  contain  phosphates  with 
a  lower  lime  content  than  the  oi-iginal  phosphate, 
and  which  are  thei-efore  less  soluble  in  citric  acid. 
But  there  is  no  reason  to  suppose  that  because  the 
•^•alcined  phosphates  arc  less  solulile  in  citric  acid 
Ihey  are  of  less  value  to  the  plant  than  the  corre- 
sponding  uncalcined   phosphates. 

Calcined  Belgian  phosphate. — T^vo  o-grm.  por- 
tions of  this  phosphate  were  calcined,  the  first 
portion  for  about  four  hours  in  a  furniice  to  which 
it  was  afterwarils  discovered  the  gas  supply  was 
7>artially  choked.  The  second  portion  was  calcined 
in  a  hotter  furnace,  it  not  lieing  thought  at  the 
lime  that  any  tlitference  in  the  composition  of  the 
two  portions  would  be  produced  thereby.  The 
object  of  the  experiment  was  to  discover  to  what 
extent  the  free  lime  produced  by  calcining  inter- 
fered with  the  citric  solubility  of  the  phos])hate. 
The  second  calcined  portion  was  therefore  ex- 
tracted with  sugar  solutions  before  being  .submitted 
to   the  citric  acid  extraction'^. 


A  glance  at  the  totals  soluble  in  five  citric 
extracts  Hhows  that  the  liigher  temperature  to 
which  portion  2  was  raised  lias  had  an  effect 
on  that  portion  which  was  not  produced  on 
portion  1.  It  is  obvious  in  the  case  of  this  Belgian 
phosphate  that  the  liigher  the  calcining  tem- 
perature the  more  insoluble  does  the  phosphat« 


become.  Portion  1,  in  spite  of  the  fact  that  tin- 
first  citric  extract  cont.'iins  practically  no  plms- 
phate,  has  moi-e  phosphate  soluble  in  the  livi- 
citric  extracts  than  portion  2,  which  has  had 
all  the  free  lime  removed  l>efore  the  citric  acid 
extracts  wore  made. 

Although  the  ligui-es  do  not  accurately  reflect 
the  effect  of  free  lime  in  decreasing  the  solubility 
of  tlie  calcined  pluispliate  as  judged  by  the 
ordinary  citric  acid  test,  tliey  are  of  sullicient 
accuracy  to  show  that  the  presence  of  about  18", 
of  free  lime  in  a  calcined  Belgian  phosphate  inaki'^ 
it  practically  insoluble  in  citric  acid. 

Conclasiotis. 

The  results  undoubtedly  show  that  mineral 
phosphates  are  completely  soluble  in  2%  citric 
acid  if  a  sufficient  number  of  extracts  are  made. 
In  the  majority  of  the  rock  phosphates  examined 
five  extracts  removed  90 — 100  %  of  the  phosphoric 
acid  present. 

I'^ven  a  small  amount  of  free  lime  or  calcium 
carbonate  decreases  substantially  the  solubility  of 
mineral  phosphates  as  judged  by  the  citric  acid 
test.  When  a  large  amount  of  calcium  carbonate 
or  free  lime  is  present,  the  citric  acid  test,  as  com- 
monly practised,  is  a  test  for  lime  and  not  for 
pho.sphates.  It  is  important  in  this  respect  t" 
distinguish  between  free  lime  and  calcium  car- 
bonate, and  lune  actually  entering  into  the  com- 
position of  the  phosphate.  The  higher  the  per- 
centage of  lime  actually  entering  into  the  phosphate 
compound,  the  higher  the  citric  solubility  of  tin- 
phosphate. 

Fineness  of  grinding  affects  the  total  citric 
solubility  of  the  mineral  phosphates  (judged  by 
5  extracts)  to  the  extent  of  approximately  10"',, 
decrease  for  each  of  the  gi-adients.  Passes  "  100  " 
Refu.ses  '■  100,"  Refuses  -  00,"  and  Refuses  "30" 
sieve. 

With  one  exception  calcining  produces  a  marked 
decrease  in  the  citric  solubility  of  mineral  phos- 
phates. The  longer  the  calcining  continues  the 
more  insoluble  does  the  phosphate  become. 

The  results  judged  as  a  whole  confirm  tli>- 
conclusion  arrived  at  as  the  result  of  a  previous 
investigation,*  namely,  the  worthlessness  of  thr 
citric  acid  test  as  a  means  of  judging  the  relativi- 
value  to  the  plant  of  phosphatic  manures.  Rock 
phosphates  are  quite  as  .soluble  in  a  j%  hydro- 
chloric acid  solution  as  basic  slag,  and  there  is  just 
as  much  reason  in  favour  of  using  a  weak  solution 
of  a  mineral  acid  for  a  solvent  as  there  is  for  using 
a  2%  citric  acid  solution. 

It  would  be  absurd  to  consider  basic  slag  as  of 
no  agricultural  value  because  it  is  insoluble  in 
water,  and  it  is  equally  absurd  to  condemn 
mineral  phosphates  because  they  are  not  su 
soluble  in  citric  acid  as  basic  slag. 

There  can  be  little  doubt  that,  as  a  source  of 
phosphoric  acid  for  the  plant,  rock  or  mineral 
phosphates  are  just  as  valuable  as  basic  slag. 


Meeting  held  at  Neville  Hall  on  Wednesday, 
February  IdUi,  1916. 


DR.   CltARLES  CARPENTER  IN  TUB  CHAIR. 


THE  PROBLEMS  OF  COAJ^  WITH  REFER- 
ENCE TO  TllK  CO.MPLETE  AND  PROVIDENT 
UTILISATIO.V  OF  THE  SUPPLIES  AND  01 
FUELS  GENEHALLY  :  A  PRELI.MINARV 
DISCU.SSION  AND  SCHEME. 

BY    HENRY    E.    .ARMSTRONG. 

The  thoughtful  organic  chemist  is  ever  consciou> 
of  coal ;  and  constantly,  neces-sarily,  he  thinks  of  it  in 

•  TluB  Journal,  1914,  33,  9-11.  . 
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connection  with  benzene,  a  truly  magic  substance 
the  men-  incut  ion  of  which  calls  up  in  1  lie  insti-uctcd 
inind  a  tliisli  of  memories  such  as  few  other  words 
can  evoke.  The  philosophic  diemist  cannot  con- 
template it  without  being  haunted  by  dim  disturb- 
ing visions  of  the  inwardness  of  the  processes  of 
combustion  and  of  Ills  ignorance  tliereof.  Palaeo- 
botanist  and  geologist  gaze  at  it  with  amazement 
and  "  wonder  what  it  is  !  "  The  engineer  fondly 
believes  that  he  knows  how  to  bimi  it  etliciently 
but  some  of  us  wicki'dly  question  his  powers  of 
iusight  and  still  rank  liim  with  empirics.  Tlie 
industrial  user  grows  daily  more  horrified  at  the 
constant  increase  in  its  cost.  Lastly,  if  we  wisla 
to  know  to  what  extent  science  be  a  i^art  of  the 
soul  of  our  nation,  we  have  only  to  ask  what 
number  of  us  ever  regard  it  from  any  other  point 
of  view  than  that  of  price  per  ton  or  even  per 
bushel — in  this  respect  Carlyle's  eliaracterLsation 
of  our  millions  as  "  mostly  fools  "  is  still  an  apt 
one.  And  yet  it  may  almost  be  said  that  man 
lives  by  coal  alone  in  these  days  :  the  elements 
of  all  the  sciences  might  easily  be  taught  through 
coal — -no  better  central  motive  could  well  be  found 
for  such  teacliing.  But  the  "  cultured  "  pass  it 
by.  A  well-known  headmaster,  several  years  ago, 
boasted  that  he  was  accustomed,  in  his  leisure,  to 
read  Greek  authors  with  his  feet  on  the  fender  ; 
he  forgot  to  state  that  he  could  not  construe  a 
single  line  of  the  great  epic  modern  science  has 
composed  concerning  the  coal  burning  in  the  fire, 
fronted  by  that  fender,  from  which,  in  reality,  liis 
satisfaction  was  derived,  the  Greek  author  being 
merely  the  cover  behind  which  he  sought  to  shelter 
his  love  of  warmth.  At  Belfast,  in  1902,  in  my 
address  to  the  Educational  Section  of  the  British 
Association,  I  remarked  that  a  scuttle  full  of  coal 
excites  no  emotion  in  the  literary  mind  ;  at  the 
smoking  concert,  in  the  evening,  my  point  was 
driven  home,  by  a  humorous  graph  printed  in  the 
programme,  but  no  one  took  me  seriously. 

Everyone  is  aware  that  we  waste  coal  profusely 
and  that  it  is  fast  going  up  in  price.  As  we  now 
burn  approximately  200  million  tons  per  annum, 
it  is  unnecessary  to  dwell  on  the  fact  that,  if  we 
could  double  the  efficiency  of  our  methods  of  using 
fuels,  we  should  be  able  to  keep  much  money  in 
our  puree.  We  care  little,  it  is  true,  for  our 
ancestors,  if  possible  leas  for  posterity,  yet  there 
IS  a  spirit  of  altruism  growing  up  gradually  which 
is  more  or  less  leading  us  to  think  that  we  must 
take  effective  steps  to  check  the  thoughtless 
squandering  of  natural  resources  which  has  been 
a  dominant  characteristic  of  civilisation  of  late 
years — not  of  fuel  alone  but  of  raw  materials 
generally. 

Ownership  of  coal  and  other  fuels. 

Exportation  of  coal. 

My  object,  at  present,  is  to  direct  attention  to 
broad  issues  rather  than  to  discuss  details.  The 
primary  poUtical  issue,  in  connection  with  coal, 
to  be  considered  some  day  in  the  not  distant  future, 
though  not  yet,  I  imagine,  will  be  that  of  the 
ownership  of  our  national  fuel  supplies.  We 
should  be  prepared  and  prepare  to  deal  with  this 
grave  problem  in  an  absolutely  pliilosophic  and 
scientific  manner,  without  tinge  of  political 
feeling  ;  it  will  be  a  thorny  one  to  attack  but  it  is 
mevitable  that  it  should  be  attacked. 

The  question  of  the  exportation  of  coal  should 
receive  more  immediate  attention.  I  am  not  an 
economist  and  am  fully  aware  of  my  incom- 
petency to  deal  with  such  a  problem.  I  venture 
to  insist,  however,  that  one  of  the  great  questions 
to  be  discussed  to  an  issue,  in  the  near  future,  will 
K  *  1  ^■^*^"*'  t*'  which  such  raw  material  as  coal 
should  be.  allowed  to  leave  a  country  which  is 
adnaittedly  a  home'  of  industrialism.  To  treat 
coal  as  mere  stone — as  dirt  of  but  moderate  value, 


chiefly  of  use  as  return  freight  and  therefore 
indirectly  as  the  means  of  cheapening  freights  on 
imports  of  other  produce — if   not  a  questionable 

Eolicy,  is  at  least  one  to  be  considered  in  all  its 
e^rings  :  maybe,  we  should  be  able,  under 
scientific  direction,  to  make  far  better  use  of  it; 
on  the  spot  and  in  so  doing  find  more  remunerative 
occupation,  at  least  for  those  whose  labours  as 
miners  would  be  unnecessary,  if  the  amount  of 
coal  exported  were  even  considerably  diminished. 
Hitherto,  so  little  has  been  made  of  organisetl 
intelligence,  in  dealing  with  problems  of  thi-s 
order :  everything  has  been  left  to  individual 
initiative  and  enterprise. 

The  problems  of  coal  mining. 

To  pass  to  a  third  great  subject,  apparently  it 
is  desirable  to  submit  the  problems  of  mining  to 
exhaustive  study,  without  delay.  Present  methods 
of  getting  coal  are  far  from  perfect  and  much  ia 
left  underground  that  will  never  be  recovered  : 
should  not  the  delivery  of  all  coal  at  the  surface, 
not  merely  that  which  is  easily  won,  be  made 
obligatory  ?  The  old  adage,  "  Waste  not,  want 
not,"  may  well  be  remembered,  in  this  connection. 
At  least  it  would  seem  to  be  desirable,  in  such 
an   industry,    to    pool    intelligence   and   work    all 

■  mines  elYiciently  ;  under  a  system  of  uncontrolled 
private  ownership  this  is  not  hkely  to  happen. 

:  Jlethods  of  cleaning  coal  should  be  more  widely 
used  ;  apparently  there  is  much  to  be  done  in  thL« 
direction,    especially   in   the   case    of    the    poorer 

[  coals.  In  this  coimection,  the  utilisation  of 
minerals    associated    with    coal    will    need    con- 

'  sideration.  In  view  of  the  growing  demand  for 
sulphur,  it  may  be  desirable,  in  some  ca.ses,  even 
to  separate  pyrites— a  far  less  difficult  task  than 
formerly  in  view  of  the  introduction  of  effective 
methods    of    concentrating    heavy    minerals — by 

1   Isevigation   in   water,    with   the   aid   of   oily   sub- 

i  stances — such  as  are  used,  at  the  Broken  Hill 
mines  and  elsewhere,  in  dealing  with  zinc  and 
other  ores. 

In  connection  with  niinii^,  the  question  of 
ventilation  plays  an  all-important  part,  both  as 
affecting  the  health  of  the  miners,  the  depth  to 

]   which  the  workings  can  be  carried  and  the  pre- 

;  vention  of  explosions.  A  complete  discussion  of 
the  work  done  in  this  field  is  required  :  it  is 
clear  that  the  measures  taken  hitherto  have  been 
little  short  of  perfunctory  and  that  a  far  more 
representative  body  of  workers  should  be  engaged 

'   without  delay  to  prosecute  inquu'y. 

;  The  question  of  the  constant  control,  by  chemical 
means  especially,  of  the  state  of  ventilation  in 
mines  Ls  one  that  calls  for  immediate  attention. 
Enough  is  known,  I  am  informed,  to  indicate  that 
such  control  might  be  made  really  effective,  if 
properly  conducted  by  persons  who  understood 
the  work. 

Carbonisation  of  coal. 

Hard  and  soft  coke. 

In  burning  coal,  in  the  ordinary  way,  either  in 
raising  power  or  for  domestic  purposes,  not  only 
is  an  unsatisfactory  modicum  of  the  heat  energy 
utilised  but  everything  else  is  sacrificed.  ^Vheu 
coal  is  coked,  besides  the  gas  that  is  given  off, 
various  volatUe  products,  of  commercial  value, 
are  produced  and  may  be  collected — notably 
ammonia,  hvdrogen  cyanide,  sundry  sulphur 
compounds,  various  hvdi-ocarbons  (benzenes,  naph- 
thalene, and  anthi-acene),  phenol,  a  number  of 
basic  substances  and  pitch.  Little  short  of  20 
million  tons  of  coal  are  carbonised  by  the  gas 
industry  ;  at  least  an  equal  quantity  is  coked  for 
use  in  the  iron  and  steel  industry.  The  volatile 
products  have  long  been  saved  by  the  gas  industry 
but  it  is  only  quite  recently  that  any  considerable 
development  of  by-product  recovery  coking  plant 
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lias  b*eii  efTeiUH.1  :  now.  however,  fully  two-tliirds 
o!  the  coal  usod  in  inakiag  blast  furnace  coke  is 
produced  in  recovery  ovens  of  viu-ious  types  and 
It.  is  to  be  expected  that  the  beeliivo  oven  will 
soon  pass  into  oblivion — if  not  spontaneously,  by- 
public  enactment. 

It  is  desirj\ble  that  the  various  methods  of 
r\xoveriug  by-products  should  be  discussed  and 
their  elVu-iency  contr.istcd  :  in  this  coimection  the 
unfortunate  loss  of  the  phenols  under  the  Otto 
system  may  be  referreil  t<>  :  in  nearly  all  cases  the 
sulphur  escaping  in  the  eras  is  not  recovered. 

As  the  volatile  products  obtained  in  coking  coal 
are  materials  of  value  in  various  industries,  it  is 
essential  to  recognise  that  t'oal  now  counts  not 
only  as  a  fuel  hut  in  sundry  other  ways — in 
iigriculture,  owins  to  the  lai-gc  quantities  of 
ammonia  it  furnishes  ;  in  gold  mining,  as  not  a 
little  cyanide  is  prepared  from  gas  liquors ;  in 
the  dye-stuH  industry,  as  the  source  of  its  raw 
materials  ;  as  a  not  unimportant  source  of  sulphur  ; 
laetly,  as  affording  liquid  fuel  for  use  in  the 
internal  combustion  engine.  At  the  moment, 
most  of  the  material  used  formerly  in  the  dyestuft 
industry  is  being  diverted  to  the  manufacture  of 
explosives ;  in  addition,  for  the  same  purpose, 
coal  gas  is  being  stripped  of  vaporous  constituents 
fromWhich  much  of  its  value  was  derived. 

But  at  most  about  20  per  cent,  of  the  coal  we 
consume — about  200  milhon  tons  per  annum — is 
so  used  that  the  volatile  products  are  recovered  : 
we  are,  therefore,  guilty  of  a  colossal  wast«  of 
opportunity,  it  would  seem.  Ajnmonia  made — in 
Germany — in  the  factory,  by  the  direct  inter- 
action of  nitrogen  and.  hydrogen,  is  fast  coming 
into  competition  with  tlie  natural  product — for 
that  derived  from  coal  was  laid  down  in  the  plant, 
in  former  distant  ages,  under  solar  influence  ;  it 
may  well  happen  that  the  victory  gained  over 
Nature  in  the  case  of  madder-red  and  indigo  blue 
»v-ill  be  repeated  in  the  case  of  ammonia.  It 
seems  to  be  Uttle  short  of  criminal  that  we  should 
be  talking  of  making  ammonia  (and  nitric  acid) 
by  synthetic  methods,  when  we  have  such  large 
fiuantities  going  to  waste  through  our  entirely 
improvident  use  of  coal  ;  it  is  astounding  evidence, 
indeed,  of  our  lack  of  forethought  and  insight, 
that  we  should  be  making  the  most  refined  use 
possible  of  our  scientific  knowledge  to  defeat 
Nature  while  scarcely  giving  a  thought  to  the 
provident  utilisation  of  the  abundance  she  has 
provided  for  us.  The  same  argument  may  be 
appUed  to  the  sulphur  in  coal — which  is  not  only 
wasted  but  forced  into  the  atmosphere  to  pollute 
it ;  at  least  400,000  tons  are  thus  squandered 
nnnoally. 

Prohibition  of  the  use  of  raw  coal. 

The  question  I  desire  to  raise — in  my  opinion, 
the  question  of  questions  to  be  considered  forth-    ; 
with,    at    least    by    all    connected   with    chemical    j 
industry,  if  not  by  fuel  users  generally — is  whether   . 
draetic  action  should  not  be  taken  to  put  an  end 
to  much  of  the  waste  involved  in  burning  raw 
coal — at  all  events,  in  the  case  of  that  burnt  by 
domestic    users.     /    uoiild    urge    this    Society    to 
advocate   an  enactment   forbidding   the  use  of  raw   i 
coal    for    domestic    pur))Oses — such     enactment     to 
totne  into  force  at  latest  10  years  hence. 

I  do  not  beUeve  that  hard  coke,  such  as  is  now   ! 
produced,   can   ever   be   a   satisfactory     domestic    I 
fuel  ;  a  softer  form  of  the  Coalite  type  seems  to 
be    required.     Such    a    conclusion,    ii    accepted, 
must  have  most  important  consequences  and  may 
involve   the   complete   reconstruction   of   the   gas   1 
industry,  as  this  will  have  cast  upon  it  the  double   ' 
function  of  providing  a  suitable  solid  fuel   as  well 
aa'a  suitable  gaseous  fuel  ;  the  whole  question  of 
l>ower     centres,     possibly     of     heat     distributing 
t  entree   also,    must   be   taken  into   consid'-ration. 


There  are  many  reasons  why  these  piMblems  should 
be  fully  discus.sed  without  further  delay. 

The   gas   industry,    in   n»y   opinion,    is   rapidly 
ap  iroai-hing  a  second  period  of  crisis  and  we  may 
liope  that  all  those  connected  with  it  will  realise 
the  importance  of  a  broad-minded.  <lispassionate, 
scientific  review  of  the  situation  before  this  be  too 
late.     The  liattle   between  electric  and  gas  light 
must  soon  be  fought  to  a  fini-sh.     The  advantage 
the  electric  light  ha«  over  gas  light   for  domestic 
use  is  unquestionable  and  the  ft>rmer  must  prevail 
in  the  end — may  it  not  be  greatly  to  the  advantage 
of  the  gas  industry  that  this  should  bo  recognised 
at  an  early  date  and  the  mains  set   free  for   the 
supply    of    heating   and    power     gas  ?      The   rare 
materials  used  in  making  the   Auer  mantle  will 
not      always     be     forthcoming.     Unless     certain 
changes  in  gas  are  made  at  an  early  date,  users 
will  be  driven  into  the  arms  of  the  purveyor  of 
electric  light  :  it  must  be  both  cheapened  in  priie 
and  improved   in   quality.     The  price,   except  iu 
towns  such  as  Sheffield  and  \\'idnes,  is  altogether 
disproportionate    to    value  :    this    is    because    the 
capital  locked  up  in  the  industry  is  excessive  ;  it 
must  be  conducted  so  as  to  afford  larger  profits, 
comparable   with   those   made   in   other   chemical 
industries — for  it  is  a  chemical  industry,  thougli 
liitherto  it  has  been  all  but  e  itirely  in  the  hands 
of  men  who  know   not   chemistry.     A  disastrous 
step  was  taken  by  gas  managers,  a  few  years  ago. 
when    they    secured    the    repeal    of    the    sulphur 
restrictions :     since   then,    our   homes   liave   been 
flooded  with  sulphurous  fumes  and  we  liave  suffered 
not  a  little  in  consequence — though  most  users  of 
gas  are  too  ignorant  to  appreciate  the  effects  and 
many  gas  engineers  probably  are  not  alive  to  tin- 
nature    of    the    poUcy    they    have   accepted.     On 
this    account,    to    my    mind,    nothing    that    has 
happened  of  late  years,  is  more  satisfactory  than 
the   action  taken   by   the   technical   staff   of   the 
South  MetropoUtan  Gas  Co.,  in  Ix)ndon,  in  recog- 
nising the  moral   obligation  that  was  cast  upon 
the    industrj-   when    thus    granted    free    trade    in 
sulphur.     Much    has    been    said    of    late    of    the 
neglect    of   science   by  industry   in  this   country. 
We  hear  much  also  of  the  many  years  the  German 
chemists  served  before  they  came  into  possession 
of    indigo — they    plume    themselves    particularly 
upon  the  achievement  and  regard  the  application 
and  dogged  perseverance  they  displayed  as  some- 
thing peculiar  to  themselves,   outside  the  power 
of   other   peoples,    which   must   in   future   enable 
them   to    he    supreme — one    of   their   spokesmen, 
indeed,  has  told  us  that  "  for  all  the  Englishman 
does  he  expects  soon  to  be  compensated  in  hard 
cash."     The  patience  and  ability  displayed  by  an 
unassuming  trinity  at   Greenwich,   in  developing 
a  successful  process  of  removing  all  but  traces  of 
sulphur  compounds  from  gas,   in  my  opinion,  is 
worthy    to    rank    with    the    best    German    work, 
bearing  in  mind  the  difficulties  to  be  overcome. 
Seven  long  years  were  spent  in  working  out  the 
process  and  in  carrying  it  into   practice  on  the 
large  scale.     The  inquiry  was  promoted   by  Dr. 
Carpenter,   the  Chief   Engineer  of  the   Company, 
now  our  President  ;  but  he  has  assigned  the  credjt 
for  the  chemical  and  physical  foundation  of  the 
process  to  the  chief  chemist  of  the  Company,  Mr. 
Evans,  who,  with  Mr.  I'Yanks,  one  of  the  yoimgcr 
engineers,  was  also  mainly  responsible  for  trans- 
lating the  process  to  the  large  scale  plants.     The 
process  has  been  fully  described  in  our  Journal 
and  in  a  lecture  given  by  Dr.  Carpenter  at  liver- 
pool  to  the  Institution  of  Gas  Engineers  in  June. 
1914.      The    invention   and    elaboration   of   such 
a  process  in  a  gas  works  marks  the  opening  of  a 
new    era    in    the    industry — the    era    of    science. 
Science  has  been  strangely  neglected   by  the  g»s 
engineer  and  by  boards  of  gas  directors  througli- 
oul  the  country,  iu  the  past  — in  view  of  the  many 
problems  which  await   solution  and  which  must 
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he  solved  at  no  distant  d<ate,  we  may  hope  there- 
fore, that  the  example  set  by  the  South  Metro- 
politan Gas  (>!..  in  maintaining  a  liisjhly  competent 
scientific  staff,  will  not  be  lost  upon  the  country. 
But  one  swallow  does  not  make  a  summer. 
Now  that  an  efllcient  process  is  avail.able.  the 
force  of  public  opinion  should  compel  all  gas 
•■ompanies  once  more  to  concern  themselves  with 
I  he  removal  of  sulphur.  It  was  the  policy  of 
_'as  managers  in  the  past  to  encourage  the  waste 
■  'f  gaa  and  to  pay  little  attention  to  quality  beyond 
t  hat  required  to  satisfy  statutory  requirements  ; 
a  few  enlightened  undertakings  now  see  the  folly 
of  such  a  policy  and  it  may  be  expected  that  when 
they  are  once  more  free  to  attend  properly  to 
public  interests,  they  will  seek  to  supply  an  article 
of  standard  quality  calculated  to  satisfy  require- 
ments and  thus  set  an  example  which  must  be 
followed  :  in  no  other  way  will  the  industry  be 
able  to  maintain  its  position. 

Provision    of    fu7ids    for    an    inquiry    i)ito    coking 
processes. 

A  national  commission  of  inquiry. 

To  return  to  the  problem  of  coking  coal  so  as 
to  produce  a  solid  fuel  suitable  for  general  use 
and  also  a  sufficiency  of  gaseous  fuel,  ily  pro- 
posal involves  a  thorough  experimental  inquiry 
to  determine  the  conditions  best  suited  to  produce 
lokes  that  will  give  satisfaction  in  practice,  in  the 
tirst  place,  to  domestic  users,  though  I  contemplate 
the  extension  of  the  practice  to  all  bituminous 
coals.  Such  inquiry  cannot  be  carried  out 
privately  ;  it  would  be  too  costly,  too  extensive, 
too  problematic.  Nor  should  it  be  carried  out  at 
The  expense  of  the  country  at  lai^e.  Therefore 
1  suggest  to  this  Society,  which  is  not  only  a  body 
of  coal -users  but  the  only  body  that  can  properly 
understand  all  the  problems  involved  in  the  use 
<if  fuels,  that  its  members  unit«  forthwith  in 
memorialising  Government  to  place  a  tax  upon 
all  the  coal  raised  and  that  the  funds  so  obtained 
shall  be  expended,  under  the  competent  direction 
of  persons  appointed  by  the  Society,  in  developing 
suitable  methods  of  coking  coal  so  as  to  conserve, 
as  far  as  possible,  all  valuable  products  and,  at 
the  same  time,  produce  solid  and  gaseous  fuels 
that  are  suited  for  public  use.  The  inquiry  should 
be  extended  in  every  necessary  direction  and 
should  involve  also  the  discussion  of  aU  questions 
of  policy  relating  to  coal  and  its  uses :  in  other 
words,  the  study  of  fuel  problems  in  general. 

The  services  must  be  enlisted  of  all  the  men  in 
the  country  who  are  really  competent  to  take 
actual  part  in  and  have  responsible  charge  of  and 
direct  such  inquiry — and  they  must  be  properly 
paid  for  their  services  ;  such  men  are  few  in 
number.  Necessarily,  advice  would  be  sought 
from  every  competent  quarter :  anyone  having 
ideas  on  the  subjects  dealt  with  should  be  at 
liberty  to  know  what  was  being  done  and  invited 
to  lay  his  views  before  the  Commissioners  ;  if  he 
proved  to  be  of  use,  he  should  be  duly  remunerated. 
Full  reports  of  the  work  done  should  be  published 
aa  often  as  possible  and  discussion  invited.  We 
need  to  put  the  whole  talent  of  the  nation  into 
such  an  inquiry. 

^  I  make  these  points  advisedly,  in  order  that  the 
Government  and  others  may  not  be  misled  into 
thinking  that  they  may  expect  to  get  something 
for  nothing — as  they  are  constantly  doing  in  their 
deaUngs  with  learned  Societies,  "it  is  essential 
that  action  should  be  taken  at  an  earlv  date  in 
■direct  protection  of  public  interests — as"  it  is  not 
unlikely  that  money  will  be  asked  for,  ere  long, 
for  soft  coke  undertakings.  I  venture  even  to 
urge  that  it  is  the  dutv  of  this  Societv  to  come 
torward,  in  protection  "of  the  pubUc  a"gainst  the 
company  promoter,  in  this  particular  instance. 
At  present  there  is  certainlv  no  monev  in  such  a 


quest — probably  a  very  large  sum  will  be  spent 
before  satisfactory  and  remunerative  methocfe  of 
effecting  what  is'  required  will  be  devised.  It 
cannot  be  gainsaid  that  the  attempts  hitherto 
made  have  not  been  in  competent  hands.  Only 
too  frequently  in  this  country  over-sanguine 
inventors  induce  sanguine  investors  to  entrust  them 
with  funds  to  attempt  enterprises  which  they  are 
in  no  way  fitted  to  conduct ;  and  such  inventors 
become  the  tools  of  designing  company  pro- 
moters, who  are  too  often  the  curse  of  legitimate 
industry.  In  self-protection,  scientitic  workers 
must,  in  future,  intervene  to  prevent  the  public 
from  being  misled  by  interested  expert  opinion. 
I  question  whether  it  be  not  even  desirable  for 
this  Society  in  some  way  to  iiustitute  a  tribunal 
■ — a  responsible  Watch  Committee — charged  with 
tliis  duty  and  authorised  to  face  the  necessary 
risks.  It  may  be  argued  that  such  action  would 
tend  to  prevent  flow  of  capital  ;  it  is  certain,  on 
the  other  hand,  that  it  would  often  check  evapor- 
ation of  capital. 

AUempts  to  produce  soft  coke. 

It  cannot  be  gainsaid  that  the  attempts  made 
hitherto  to  produce  soft  coke  and  to  utihse  the 
by-products  properly  have  not  always  been  in 
competent  hands.  I  have  been  a  student  of  the 
subject  and  interested  in  such  problems  aU  my 
life.  I  gave  an  account  of  the  oil  gas  industry 
to  this  .Society  in  1884  and  made  a  further  com- 
munication on  the  subject  to  the  Chemical  Society 
in  1886.  In  1885,  in  a  brief  note  presented  to  the 
Iron  and  Steel  Institute,  discussing  the  methods 
proposed  tor  coking  coal  and  recovering  volatile 
matters,  I  definitely  urged  that  an  inquu-y  should 
be  undertaken  of  the  kind  I  am  now  advocating. 
I  again  brought  the  subject  under  notice  of 
the  Iron  and  .Steel  Institute  at  the  last  Middles- 
brough meeting.  I  may  mention  that  I  initiated 
discussions  on  the  provident  use  of  coal  at  the 
meetings  of  the  British  Association  for  the 
Advancement  of  Science  at  Sheffield  (1910)  and 
Birmingham  (1913).  Time  after  time,  I  have 
called  attention  to  the  neglect  of  science  in  gas 
works.  Of  late  years  I  have  made  a  point  of 
studying  the  various  processes  of  cokmg  coal 
that  have  been  put  forward.  Through  the 
courtesy  of  the  late  Sir  William  Preece,  the  Chair- 
man of  the  CoaUte  Company,  I  had  full  opportunity 
of  forming  an  opinion  of  the  process.  The  inventor, 
the  late  Mr.  El  well  Parker,  was  an  electrical 
engineer  as  was  also  the  Chairman  of  the  Com- 
pany ;  that  the  work  of  reconstructing  the  fuel 
industry — for  the  attempt  meant  nothing  less — 
should  "have  been  undertaken  by  such  men  is  but 
one  of  the  many  proofs  that  may  be  given  of  our 
willingness  to  accept  unknown  responsibilities,  in 
reliance  on  the  proverb  "  where  ignorance  is  bliss, 
'tis  folly  to  be  wise."  Complete  absence  of  a 
saving  grace  of  modesty  which  would  lead  us  to 
.say,  "  that  is  not  my  job,"  when  asked  to  do 
something  of  which  we  have  no  expert  know- 
ledge, would  seem  to  be  one  of  our  most  charac- 
teristic qualities ;  the  condition  is  in  no  way 
peculiar  to  industry,  however — it  appears  to  be 
specially  characteristic  of  om-  politicians  and  the 
Government  service.  Such  courage,  no  doubt,  is 
magnificent  but  it  is  never  war:  if  we  are  to  win 
in  the  future,  it  must  be  damped  down. 

The  Coalite  process  was  based  upon  a  perfectly 
sound  proposition  and  was  a  sound  process,  as 
far  as  it  went.  But  it  was  affected  with  two 
fundamental  difficulties — in  the  fii-st  place,  car- 
bonisation was  on  too  small  a  scale,  as  it  was 
carried  out  onlv  in  small  retorts  ;  in  the  second 
■place,  the  tar  "was  altogether  pecuUar,  one  for 
which  a  market  had  to  be  but  never  was  created. 
The  gas  is  wasted. 

Scarcelv  anv  benzene  or  homologous  hydro- 
carbon was  produced  and  neither  naphthalene  nor 
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anthnu-one  ;  in  fact,  the  only  constituent  of  coal 
tar  that  w.is  obtained  in  fair  quantity  was  phenol  ; 
this,  however,  was  of  exceptionally  hijrh  quality. 

It   is  unfortunate  that  no  .-jerious  stuily  of  the   | 
C<.>alite  tars  or  of  the  tars  obtaineil  by  ilistilling 
coals  under   ivduceU   pressure   has   been  made. 

I  have  been  favoured  with  sjxniples,  at  various 
times,  when  1  have  asked  for  them;  naturally 
1  have  only  carried  the  work  far  enough  to  siitisfy 
mv  own  "curiosity.  A  complete  in  vest  ij;a  lion 
would  involve  a  large  amount  of  work  and  would 
occupv  much  time," so  it  would  be  an  expensive 
one.  It  is  most  unfortunate  that  jtroper  advaataiie 
has  never  been  taken  of  the  opportunities  afforded 
by  the  various  vain  attempts  that  have  been  made 
of  late  years  to  develop  low  temperatvu-e  coking 
as  a  conimercial  enterprise — I  say  vain  advisedly, 
because  I  am  satisfied  that  the  attempts  have 
never  been  made  under  proper  conditions. 

The  magnitude  of  the  task  to  be  undertaken 
will  be  apparent  to  all  who  are  in  any  way  con- 
versant with  the  subject — but  it  is  the  great 
problem  with  which  our  nation  is  faced,  one  in 
comparison  with  which  all  others  are  of  small 
importance. 

The  most  luminous  contribution  to  the  subject 
is  that  brietlv  made  by  Dr.  Heilby  at  the  meeting 
of  the  British  jVssociation  in  Birmingham  in  1913 
as  a  contribution  to  the  discussion  which  was 
opened  bv  me  on  the  proper  utihsation  of  coal 
and  fuels  "derived  therefrom.  His  statements  are 
so  important  that  I  may  be  allowed  to  reproduce 
them.    Siiid  Dr.  Beilby  : — • 

"A  fairly  exteasive  experience  of  low-temperature 
di.stillation  as  apphed  to  coal  as  well  as  to  oil  shalo 
led  me  from  the  outset  to  questioii  whether  the 
proposal  to  distil  bituminous  coal  in  long  vertical 
tubes  of  small  diameter  would  be  industrially 
successful.  With  the  assistance  of  Mr.  I£.  N. 
Beilby  and  later  also  of  iMi.  G.  Woller,  in  experi- 
mental inquiry  into  the  possibilities  of  other 
methods  of  distilling  coal  at  a  low  temperature 
was  carried  on  in  the  works  of  the  Cassel  Cyanide 
Company  in  Glasgow. 

"  By  freely  exposing  small  cubes  of  coal  to  radiant 
heat,  at  a  temperature  of  450°  C.  it  was  found 
that  the  gases  were  driven  off  in  about  an  hour. 
It  seemed  reasonable,  therefore,  to  conclude 
that,  under  practical  conditions,  the  time  of 
exposure  to  heat  need  not  exceed  one  and  a  half 
to  two  hours.  It  had  been  stated  in  published 
reports  that  the  time  of  exposure  to  heat,  in  the 
small  vertical  tubes  of  Mr.  Parker's  apparatus, 
was  four  hours  and  at  a  later  stage  it  was  sug- 
gested that  even  this  time  was  not  long  enough 
to  complete  the  distillation  in  the  centre  of  the 
mass.  The  object  we  now  set  before  us  was  to 
devise  a  form  of  apparatus  in  which  the  coal 
could  be  exposed  to  the  action  of  heat  in  thin 
layers.  The  first  practical  apparatus  con,«isted 
of  a  column  heated  externally  in  a  gas-fired  oven 
and  fitted  internally  with  a  series  of  sloping 
shelves.  Mechanical  arrangements  were  made 
for  feeding  the  small  coal  in  to  the  top  of  the 
colunm  and  for  mechanically  jolting  the  shelves 
so  that  the  coal  passed  over  the  whole  series  from 
top  to  bottom  in  a  sheet  two  to  two  and  a  halt 
inches  in  thii^kness.  The  coke  was  mechanically 
withdrawn  from  the  bottom  of  the  column.  The 
volatile  products  of  distillation  were  removed  by 
an  exit  pipe  to  suitable  condensers  and  receivers. 
The  performance  of  this  apparatus  fully  justified 
our  expectations  as  to  the  rate  at  which  coal  could 
be  exhausted  of  its  gases  at  400°  to  450°  C. 
The  time  required  did  not  exceed  the  one  and  a 
lialf  hours  of  our  estimate. 

"  The  further  evolution  of  the  apparatus 
pa.ssed  through  various  stages  till  a  unit  with  a 
capacity  of  fifteen  ton.s  per  day  was  reached. 
The  meclianical  difTiculties  to  be  overcome  as  the 
scale    of    operations    was   increased    were    serious 


and  even  in  its  present  form  we  arc  not  perfectly 
satisfied  with  the  apparatus.  We  are  now  piv- 
paring  designs  for  a  further  step  in  which  we 
hope  to  proiit  by  the  experience  of  the  last  four 
years.  We  arc,  however,  satisfied  that  the 
principle  of  exposing  coal  to  heat  in  thin  layers 
IS  sound.  We  are  also  satisfied  that  the  pi-o- 
duction  of  a  mechanically  pcrfi'ct  apparatus 
into  which  small  coal  is  automatically  fc(l,  passed 
through  the  distilling  zone  and  finally  jiassed 
out  through  a  cooling  chambor,  only  requires  a 
little  more  patient  step-by-step  (levelopmeut. 
It  is  obvious  that  an  apparatus  wliich  coidd  bo 
built  in  units  with  a  capacity  of  fifteen  to  twenty 
toiLs  per  ilay,  which  would  work  automatically, 
no  part  of  whiih  need  be  exposed  to  a  higher 
temperatiu'e  than  150'  to  500',  ought  to  provide 
an  exceedingly  economical  means  for  tlie  dis- 
tillation of  coal.  But  1  nuist  not  omit  to  tell  you 
the  weakness  as  well  as  the  strength  of  this  type 
of  apparatus.  It  will,  in  its  present  form,  only 
work  smoothly  with  non-caking  coal.  If  the  coal, 
on  heating,  passes  through  a  fusible  stage,  it  is  apt 
to  stick  to  the  .shelves  and  to  accunmlate  on  them. 
The  working  then  becomes  irregular  and  eventually 
stops.  Further,  the  fact  that  the  coal  is  fre- 
quently turned  over  and  dropped  from  shelf  to 
slielf  tends  to  break  it  down  into  small  stuff, 
a  good  deal  of  wliic^h  is  no  larger  than  coke  breeze. 
These  are  both  serious  but  not  fatal  disadvantages. 

"  The  greater  part  of  the  coke  from  this  unit 
plant  has  been  used  in  water-gas  producers  into 
which  it  could  bo  passed  while  it  was  still  warm 
and  dry.  It  had  thus  an  initial  advantage  over  the 
gas-works  coke,  which  usually  contains  ten  to 
tifteeu  per  cent,  of  water.  The  use  of  the  low 
temperature  coke  for  water-gas  making  proved 
quite  satisfactory.  Its  liglit  nature  made  it 
necessary  to  reduce  the  pressure  of  the  air  blast, 
in  the  producer  but  its  freedom  from  water  and 
its  ready  intlammability  fully  compensated  for 
the  loss  of  capacity  due  to  this  reduction  in  the 
air  blast. 

"  A  good  deal  of  the  low-temperature  coke  has 
also  been  converted  into  briquettes  for  domestic 
fuel.  These  are  easily  kindled  and  kept  alight 
in  an  ordinary  grate  and  burn  almost  without 
smoke.  The  experience  of  mnneroug  house- 
holders in  Glasgow  in  the  use  of  this  fuel  has  been 
most  encouraging  and  my  colleagues  are  quite 
satisfied  that  a  steady  outlet  for  a  moderately 
large  output  could  at  once  be  obtained. 

"  The  hydrocarbon  gases  fi-om  the  unit  apparatus 
have  hitherto  been  ijassed  into  the  general  fuel 
gas  system  of  the  works  but  regular  laboratory 
tests  have  been  made  of  the  thermal  value,  petrol 
contents,  etc.  The  thermal  value  of  the  gas 
reached  the  high  figure  of  850  B.T.U.  per  cubic 
foot.  The  liquid  tar  has  been  regularly  collected 
and  exanuned  and  the  results  generally  confirm 
those  of  other  observers. 

"Our  attention  has,  however,  been  mainly  con- 
centrated on  the  nicch.aiiical  development  of  this 
method  of  distillation  and  on  the  production  of  a 
domestic;  or  an  industrial  fuel  from  the  coke. 
These,  in  my  o])inion,  are  tlie  really  fundamental 
points  in  the  low-temperature  scheme.  If  thcRo 
are  not  right  Wu-n  even  fancy  prices  and  an  un- 
limited outlet  for  fuel  oil  and  motor-spirit  will  not 
save  the  scheme  from  failure. 

"  I  must  repeat  that  the  really  significant  points 
are  covered  by  the  economic  and  engineering 
questions  :  can  an  outlet  be  found  for  the  low- 
temperature  coke  ?  and  can  a  satisfactory  appar- 
atus be  devised  ? 

"The  apparatus  must  be  in  fairly  large  units 
and  it  must  be  automatic  and  must  work  with  the 
smoothness  and  regularity  (jf  the  best  tvpcs  of 
automatic  stoking  machinery  and  wiih  the 
minimum  of  manual  labour  or  of  detailed  super- 
vision.    The    gases    and    vapours    from    the    dis- 
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tillation  must  be  carefully  preserved  from  loss  or 
damage  in  the  apparatus  either  through  leakage 
of  gas  outAvards  or  of  air  inwards.  The  necessary 
heat  must  be  so  applied  as  to  cause  no  deterio- 
ration of  the  material  of  wluch  the  apparatus 
ia  constructed  and  the  heating  must,  of  coui'se, 
be  economical." 

It  will  he  obvious  lliaf  while  much  may  be 
learnt  from  the  work  done  by  the  Coalite  Co. 
and  by  Ur.  Beilby  and  his  co-ad jutors,  a  great 
field  of  inquiry  still  lies  open  before  us.  It  will 
be  necessary  to  deal  A\ith  different  coals  in  different 
ways  ;  probably  a  variety  of  fuels  will  be  required, 
each  calculated  to  meet  some  special  requirement. 
The  character  of  liquid  by-products  to  be  pro- 
duced will  not  be  easily  determined :  this  part  of  the 
problem,  in  particular,  will  be  largely  affected  by 
economic  considerations.  Much  will  depend  on 
the  demanil  for  products  such  as  are  present 
in  coal  tar  as  now  made — whether  the  tar  obtained 
in  making  hard  coke  will  afford  sufficient  of  these  ; 
if  not,  it  will  be  necessary  to  submit  at  least  a  part 
of  the  distillate  obtained  in  making  low-tempera- 
i  tupe  soft  coke  to  a  secondary  heat  treatment. 
I  The  discovery  that  certain  varieties  of  petroleum 
I  contain  a  large  proportion  of  benzenes  has  intro- 
duced a  new  factor  into  the  situation  which  must 
not  be  overlooked. 

Finally,  let  me  point  out  that  the  introduction 
I  of  coking  processes  such  as  those  under  considera- 
I  tion  may  afford  an  opportuntiy  of  purif  j"ing  fuels — • 
i  for  example,  from  sidphur — which  must  not  be 
;  neglected ;  in  certain  cases  also,  it  should  be 
I  possible  to  introduce  variations  {e.g.^  the  addition 
I  of  lime)  wliich  would  lead  to  an  increase  in  the 
amount  of  a  by-product  such  as  ammonia. 

I       Such  is  the  problem  before  us — let  us  deal  with 
it   earnestly    and    scientifically,    not    casually    as   I 
heretofore.  I 

One  inquiry  of  special  importance  that  should  be 
instituted  at  an  early  date  is  a  complete  geological 
and  chemical  survey  of  our  coals,  to  determine 
as  far  as  possible  their  composition  and  the  dis- 
tribution and  extent  of  the  different  varieties. 
It  may  be  desirable  to  set  aside  some  varieties  and 
confine  their  use  to  certain  special  purposes — 
the  Durham  coal,  for  example,  as  a  coking  coal. 

Economy  in  the  use  of  juel. 

Coincidently  with  the  inquiry  into  the  pro- 
duction of  suitable  fuels,  we  must  also  carry  out 
an  inquiry  into  the  use  of  fuels.  The  waste, 
under  existing  conditions  of  ignorance  ou  the 
part  of  users,  is  known  to  be  enormous.  It  is 
astounding  that  the  subject  has  been  all  but 
neglected  in  schools  and  colleges — this  mistake 
must  be  brought  home  to  teachers  generally  and 
remedied.  Work  such  as  has  been  done  by 
Professor  Bone  and  his  assistants,  in  particular, 
of  late  years,  should  be  interpreted  and  brought 
down  to  the  vulgar  level,  so  that  it  may  be  rated 
at  its  full  worth  ;  the  principles  to  which  he  has 
specially  drawn  attention,  which  I  am  satisfied 
are  not  yet  sufficiently  appreciated  by  engineers, 
await  systematic  development  and  appUcation. 

The   provision  of   efficient   heating   appUances, 
whether  for  gaseous,  Uquid  or  soUd  fuel,  should  be 
made  the  subject  of  profound  study — I  suggest 
with  the  aid  of  funds  raised  in  the  manner  I  have   ; 
indicated.  i 

We  need  also  to  discuss  freely  and  fuUv  all  > 
(juestions  relating  to  the  use  of  fuels  economicallv 
in  our  industries.  Certain  firms  already  have  ' 
experience  which  may  weU  be  made  public. 
iMot  only  is  it  necessary  to  discuss  the  various 
appliances — water  softeners,  heat  economisers, 
mechamcal  stoking  machinery,  boilers,  etc.  but 
atso  to  consider  broader  questions,  for  example,   I 


the  distribution  of  the  load  factor  in  works,  not 
omitting  that  of  co-operative  systems  of  producing 
power. 

Full  discussions  of  gas  producers  and  their 
efficiency,  as  well  as  of  the  methods  of  using 
liquid  fuel,  are  of  immediate  importance.  In  fact, 
no  question  bearing  on  the  production  and  provi- 
ilent  use  of  fuels  must  be  left  out  of  consideration. 

National  Fuel  Board. 
Scientific  control  of  industry. 

To  render  a  scheme  such  as  I  advocate  opera- 
tive, it  will  probably  be  necessary  to  establish 
a  Central  National  Fuel  Board  and  secondary 
boards  to  control  certain  specified  areas.  Coal 
would  no  longer  be  used  as  such  but  would  be 
delivered  at  selected  centres  and  there  prepared 
to  serve  as  fuel,  everything  being  separated  from 
it  that  could  be  put  to  higher  use.  The  rich  gas 
produced  in  the  coking  process  would  be  raised  to 
the  necessary  volume  by  dilution  with  non-illumin- 
ating power  gas  and  supplied  separately. 

The  gas  works,  as  we  now  know  it,  should  dis- 
appear and  its  place  be  taken  by  the  fuel  and 
power  works.  Great  engineering"  problems  will 
arise  if  such  a  scheme  be  brought  into  operation, 
among  them  that  of  the  distribution  of  gas, 
probably  under  pressure,   over  long  distances. 

The  industry  at  large  and  the  use  of  fuel  should 
be  brought  absolutely  under  scientific  control  : 
to  this  end,  it  wUl  be  necessary  to  establish  one  or 
more  central  laboratories  at  which  the  major 
problems  can  be  studied.  It  is  becoming  clear  also 
that,  in  the  near  future  probably,  the  coking 
industry  as  well  as  the  gas  industry  "will  be  closely 
linked  with  manufacturing  industry,  especially 
with  that  of  organic  chemicals,  including  dye- 
stuffs.  It  will  probably  be  desirable,  at  some 
works,  to  produce  intermediate  products  from  the 
raw  materials  separated  during  the  coking  process, 
as  the  sale  value  of  these  raw  materials,  when  very 
large  quantities  are  produced,  may  in  some  cases 
be  so  low  that  a  remunerative  return  will  not  be 
obtainable  in  any  other  way.  It  appears  already 
desirable  that  those  who  have  by-product  recovery 
coking  plants  should  co-operate  "from  this  point  of 
view  and  that,  without  further  delay,  they  should 
establish  a  central  research  department  to  serve 
the  special  purposes  of  the  industry. 

It  is  essential  that  all  who  have  precise  know- 
ledge should  come  forward  and  state  their  views — ■ 
so  that  the  subject  of  the  supply  and  use  of  fuel 
may  be  exhaustively  discussed  by  the  several 
Sections  of  the  Society.  If  eventually  the  lessons 
taught  by  the  various  discussions  can  "be  extracted 
and  reduced  to  practical  propositions  on  which 
action  can  be  taken,  a  great  work  -will  have  been 
done.  I  venture  to  think  that  the  Society  not 
only  now  has  an  opportunity  such  as  it  has  never 
before  enjoyed  but  that  a  responsibility  is  cast 
upon  it  which  cannot  be  set  aside. 

I  ask  not  only  for  the  immediate  consideration 
of  the  problems  indicated  but  for  little  short  of 
instant  action. 

Di.5crs.sioN. 

The  President  said  that  the  paper  was  almost 
entirely  a  constructive  one.  Prof.  Armstrong  was 
not  so  much  finding  fault  with  existing  systems  as 
pointing  out  the  importance  of  future  improve- 
ments. He  had  pointed  out  the  importance  of 
organisation  of  effort  and  effect  of  our  work  as  a 
nation.  We  were  having  the  severest  lesson  we 
could  possibly  have  that  the  individualism  to 
which  we  had  been  so  accustomed,  and  upon  which 
we  so  largely  prided  ourselves,  had  proved  an 
insecure    reed.     The    question    raised    by    Prof. 
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-Vriustri^ni;  was  h<i\\"  far.  in  wlmt  dirootinn.  and  liy 
what  stops,  urv^anisiit iou  covilil  bo  applioil  to  tho 
i-CM»l  iiulustry.  lie  was  suiv  that  holp  would  lie 
■^ivon  in  dovisii^j;  moans  to  doal  witli  a  proliloni 
conceriiinsi  whicli  tl\oro  was  no  possiblo  doubt  tliat 
serious  action  would  have  to  be  taken. 

Dr.  J.  T.  IH-XN  cndoi-sod  hoartily  all  that  I'lof. 
Armstrong  had  said  on  the  question  of  oo-opoi'ation 
ill  low  tomporaturo  distillation  of  coal.  Ho  had 
ha«l  the  opportunity  to  examine  a  good  many  of 
sucli  procissos.  and  had  fovind  the  same  state  of 
things  to  which  J'rof.  Arnistronpc  ha.l  drawn 
Attention.  Thoro  was  an  enormous  future  fc^r  a 
smokeles-s  fuel,  such  as  the  coke  produced  from  any 
system  of  low  temperature  distillation.  The  difll- 
oiilty  in  reganl  to  those  processes  was  twofold. 
First  of  all,  most  of  them  liad  been  carried  out  on 
a  very  small  scale  by  people  with  very  little  capital 
And  very  little  technical  knowledge,  but  who  ex- 
perimented more  or  loss  omphically.  If  .some 
central  body  wore  to  undertake  the  work,  to  which 
body  inventors  could  bring  their  devices,  valuabl(> 
results  would  be  obtained,  lie  also  cori-oborated 
Prof.  ^Vrmstrong's  remarks  as  to  the  sacriiiciug  of 
good  ideas  of  industrial  processes,  capable  of  being 
a  real  economic  benelit  to  the  coninnuiity.  by  their 
getting  into  the  hands  of  tlie  financial  adventurei-. 
He  was  convinced  that  enormous  harm  had  been 
done  to  industry  in  that  way. 

Mr.  W.  Diamond  said  that  the  coke  industry,  up 
to  the  present,  had  mainly  confined  itself  to  the 
production  of  good  metailurgical  coke  and  tlie 
recovery  of  by  products.  When  the  "  patent  "  oven.s 
•were  first  introduced,  the  coke  produced  was  of 
very  poor  quality.  Now,  however,  they  were 
getting  better  re.sults  from  the  patent  coke  than 
from  the  beehive  product,  and  the  beehive  ovens 
■were  gradually  being  put  out  of  action.  When  the 
tirst  by-product  ovens  were  started  liigh  tempera- 
tures were  not  used.  At  about  1)00 '  ('..  with  50  to 
.55  hours'  carbonising,  a  very  dense  coke  was  pro- 
duced and  a  more  fluid  tar  than  at  present ;  now 
a  very  tliick  (ar  was  obtained,  rich  in  naphthalene 
■  and  pitdi.  ' 

Mr.  T.  H.\RI>II-;  said  that  while  low -temperature 
carboni&ition  might  have  a  future,  it  cortaiidy  had 
also  a  past  which  had  not  shown  tliat  the  process 
could  bi"  made  a  commercial  success,  though  it 
might  be  scientifically  correct.  He  could  not 
agree  that  gas  as  an  illuniinant  was  done  for  and 
that  it  must  1)0  furtlier  purifieil  for  fuel  purposes. 
He  had  not  learnt  tliat  gas  for  fuel  should  l)e  ' 
further  purified  from  sulphur  than  at  present.  As 
a  result  of  the  recent  movement  in  that  direction, 
the  restrictions  had  been  removed  from  a  certain 
number  of  undertakings,  Init  the  larger  number  of 
undertakings  in  this  country  had  not  been  under 
any  restrictions  whati>ver.  If  methods  could  be 
discovered  whereby  fuel  supplies  could  be  con- 
trolled and  coal  used  more  economically,  it  should 
)je  done.  He  believed  that  gas  undertakings 
\rould  be  ready  to  alter  their  plants  to  meet  any 
new  system  resulting  in  tlie  more  economical  use  , 
of  coal. 

Dr.  .T.  H.  P.vTEH.soN  thought  I'rof.  Armstrong 
Lad  made  a  mistake  in  confining  his  arguments 
to  the  low-temperature  distillation  of  coal.  A 
better  case  coulil  have  been  made  out  ff>r  national 
action  with  regard  to  the  conversion  of  coal  into 
<oke — no  matter  wliat  kind — and  the  various 
by-products.  His  experience  of  cokes  of  the 
l.'oalite  type  liad  been  unsalLsfactory,  mainly 
on  account  of  .  their  friability,  and  to  base 
an  important  step  on  the  results  of  a  pro- 
cess about  which  very  little  was  known — and 
T>ractically  nothing  about  the  by-products — was 
ratlier  a  serious  matter.  Northumberland  and 
i>urliaui  had  a  very  large  coking  industry,  in  which 


a  type  of  coke  for  metallurgical  ptu'posos  and 
extremely  valuable  by-proiUicts  wore  made.  It 
would  make  a  much  more  satisfactory  starting 
point  to  sjiy  tliat  the  use  of  coal  as  a  household 
fuel  was  a  mistake  and  that  the  possibility  of 
using  coke  in  its  place  was  very  important,  and 
to  leave  the  question  as  to  how  that  coke  was  to 
be  prodm^cil  an  open  one.  Their  present  know- 
ledge of  low-temporature  distillation  was  insufH- 
cient  to  ju.stify  them  in  saying  that  it  was  an 
ideal  process.  A  satisfactory  solid  household  fuel 
which  was  quite  smokeless  coulil  be  made  by 
adding  to  any  type  of  coke  refuse  small  pro- 
portions of  the  liquid  substances  obtained  durinsr 
distillation.  Thoro  was.  probably,  a  great  deal 
to  be  sjiid  for  the  nationalisation  of  the  gas  and 
coke  industries.  Few  manufacturers  knew  the 
resources  of  theu-  own  coalfields.  The  manu- 
facturer bought  coal  witliout  taking  as  nnich  care 
as  an  ordinary  limisowifo  would  take  in  buying 
meat.  Ili'  ordered  thousands  of  tons  because  he 
had  had  that  grade  of  coal  before  and  had  been 
satLstied  with  it. 

Mr.   Nesbit,  referring  to  the  wastage  of  coal, 

said  that  in  the  Derbyshire  district  coal  below  a 

certain  size,  which  in  Northumberland  would  be 

considered  a  nice-sized  coal,  had  no  market  value 

i   to  speak  of. 

Mr.  r.  T>.  DRfRY  said  that  tlie  gas  industry  was 
quite  prepared  to  adapt  itself  to  any  unprovement 
that  seemed  desu'ablo.  provided  that  it  would 
result  in  a  financial  as  well  as  a  scientific  success. 
The  quantity  of  sulphur  fumes  emitted  from  gas 
was  so  small  that  a  little  variation  made  practically 
no  difference.  By  far  the  greater  amount  of 
sulphur  compounds  produced  in  the  carbonisation 
of  coal  was  exti-acted  in  the  works. 

Prof.  P.  P.  Bedson  said  that  one  of  the  conse- 
'  quences  of  the  cheapness  of  coal  was  that  it  was 
'  valued  too  lightly.  In  connection  with  the  sug- 
'  gestion  that  it  should  be  taxed  to  provide  money 
for  researches,  that  was  already  done  in  West- 
phalia, where  the  money  was  expended  partly  for 
'  the  benefit  of  the  working  people  and  very  largely 
for  the  education  of  the  miners  and  others  taking 
part  in  the  coal  industry.  At  Borkum,  for 
example,  they  maintained  a  School  of  Mines  for 
the  training  of  under-oftlcials  and  conducted  work 
on  the  analysis  of  the  gases  of  the  air  in  the  pit. 
Many  other  etTorts  were  maintained  out  of  money 
raised  in  that  way.  There  was  in  Westphalia  a 
co-operation  in  the  use  of  the  waste  products  from 
the  manufacture  of  coke,  (ias  there  was  used  m 
a  fuel  for  the  production  of  .steam,  and  that  steam 
was  used  for  the  generation  of  electricity  which, 
produced  at  different  collieries,  was  pooled  and 
distributed  over  the  district.  The  waste  heat  at 
Middlesbrough  and  from  many  of  the  coke-ovens 
and  by-product  plants,  might  be  used  to  produce 
electricity  which  might  be  pooled  for  the  benefit 
of  the  district.  They  might  have  electricity  as 
cheap  in  that  district  as  in  any  part  of  the  world. 
If  they  could  do  so,  they  might  .set  up,  by  its  aid, 
a  number  of  electro-chemical  industries. 

Jlr.  (jiEn.vLn  Stoney  .said  that  the  Priestmaii 
Collieries  had  by-product  oveiLS  where  the  gas  wa.M 
put  under  boilers,  and  the  power  thus  produced 
put  into  the  general  system  of  the  Electric  .Supply 
('().  There  were  other  local  colliei-ios  at  wnicn 
similar  things  were  done,  At  the  new  coke-ovens 
at  Dunston,  for  example,  a  siimlar  thing  was  done, 
and  the  power  was  distributed  through  the  district. 

Mr.  Krnrst  F.  Hooper  expressed  the  opinion 
that  Coalite  had  been  very  largely  spoilt  by  financial 
methods.  He  had  liad  a  considerable  sample  of 
low  temperature  tar  to  deal  «ith.  and  found  it  »> 
hopeless,  from  the  tar  distiiler's  point  of  view  for 
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products,  that  it  appeared  only  useful  as  a  fuel  oil. 
If  scientific  work  liad  been  done  on  the  tar  to  find 
uses  for  certain  ill-defined  bodies  for  technical 
purposes,  then  it  would  liave  been  of  some  use  to 
them,  but,  wlien  it  was  a  question  of  dealing  with 
a  few  tons  of  tliis  product  per  week,  with  some 
thousand  or  more  tons  fif  ordinary  tar,  they  could 
not  risk  the  spoiling  of  their  ordinary  products 
hy  the  introduction  of  that  tar,  so  that  they 
want«d  it  explained  from  the  scientific  point  of 
view  that  a  by-product  of  that  particular  char- 
acter had  some  value  from  the  technical  side 
before  it  could  be  put  on  the  market  with  the  liope 
of  doing  any  good  to  the  company  producing  it. 

The  Pbesidext  said  that  the  sulphur  problem 
was  a  very  interesting  one.  Livesey  had  been 
fully  alive  to  the  disadvantages  of  the  sulphur  and 
had  spent  a  good  deal  of  time  and  money  in 
endeavouring  to  elucidate  the  problem,  but  had 
finally  given  it  up.  The  ideal  as  to  the  combustion 
of  ooal  gas  was  that  it  should  not  differ  from  the 
combustion  wluch  went  on  in  the  human  body. 
If  only  carbon  dioxide  and  water  vapour  were  pro- 
duced by  the  combustion  of  coal  gas,  there  would 
be  many  more  possibilities  of  its  use  than  at 
present.  The  experiments  which  had  been  sug- 
gested with  regard  to  a  smokeless  fuel  deserved 
far  more  than  a  passing  reference.  He  thought 
that  the  gist  of  Prof.  Ai'mstrong's  paper  was  that 
the  production  of  a  smokeless  fuel  from  the  smoky 
one  now  used  was  so  important  that  steps  should 
be  taken  to  utilise  the  best  scientific  knowledge. 
uot  only  chemical,  but  engineering,  to  be  devoted 
to  the  solution  of  the  problem.  Of  late  years  the 
great  anxiety  of  large  buyers  of  coal,  certainly 
inthe  South,  had  not  been  to  get  coal  which  would 
pass  the  proper  physical  and  chemical  tests,  but  to 
get  supplies  at  all. 

Replying  on  the  discussion.  Prof.  Abmstroxg 
said  his  mind  was  entirely  open  as  to  the  character 
of  the  fuel  ultimately  required.  What  he  wanted 
was  a  full  and  complete  inquiry  into  the  whole 
question.  The  matter  was  of  such  enormous  pubUc 
importance  that  the  inquiry  should  be  made  by 
some  public  body.  As  to  what  Dr.  Dunn  had 
said,  he  mentioned  that  three  or  four  years  ago 
he  had  met  a  tar  distiller  who  expressed  himself  as 
quite  satisfied  with  the  tar  from  a  soft  coking 
process,  but  it  appeared  that  liis  opinion  was 
nased  on  results  he  had  obtained  on  distilling  it 
mixed  with  ordinary  tar.  That  was  the  kind  of 
tiling  everywhere  met  with.  He  believed  that  more 
than  a  million  sterling  hatl  been  put  into  CoaUte  and 
there  was  nothing  to  show  for  it.  Jlost  severe  re- 
marks were  made  in  financial  circles  against  their  pro- 
fession because  they  did  not  come  forward  in  the 
protection  of  the  public,  and  the  Society  must  do 
so  if  it  were  to  be  of  any  use.  The  inquiry  must 
be  on  such  a  scale  and  of  such  a  kind  that  it 
could  not  be  carried  out  in  the  ordinary  private 
way.  There  was  no  probability  of  an  immediate 
result.  It  would  be  a  sheer  accident  if  a  result  of 
a  satisfactory  character  were  obtained  quickly.  It 
was  necessary  to  look  at  the  matter  from  an 
economical — as  well  as  an  economic — pouit  of 
view  as  it  was  time  that  they  began  to  look  at 
these  things  from  the  point  of  view  of  future 
generations,  and  that  they  took  steps  to  avoid 
jTOste.  One  great  object  was  to  avoid  smoke. 
There  was  an  immense  amount  to  learn  as 
to  the  waste  of  burning  fuel  as  we  now  burned 
It,  and  from  that  point  of  view  an  inqviiry  was 
necessary.  He  trusted  that  the  question  woidd  be 
discussed  by  the  different  Sections  throughout  the 
country,  because  he  could  not  imagine  a  problem 
of  greater  importance  to  them,  nor  one  which 
afforded  them  a  greater  opportunitv  of  making 
themselves  of  value  to  the  public  and  of  acquiring 
public  esteem. 


Sydney  Section. 


Meeting  held  at  Sydney  on  Wednesday,  15th 
September,   1915. 


PROF.    C.    E.    FAWSITT   IX    THE    CHAIR. 


FELLMONGERING  AND  TANNING  SHEEP- 
SKINS IN  NEW  SOUTH  WALES. 

BY  P.  A.  COOMBS,  E.  SWINBOURNE,  AND  G.  W.  OABB. 

In  the  New  South  Wales  fellmongerLng  industr>^ 
sheepskms  are  usualy  described  as  Merino  or 
Crossbred,  the  former  denoting  fine,  and  the  latter 
coarse  woolled  skins  wliich  include  pure-bred 
Lincoln  and  Leicester.  The  pelts  from  fine 
woolled  skins  are  usually  thin,  with  an  open  and 
irregidar  grain,  and  the  pure  bred  Merinos,  par- 
ticularly the  Vermonts.  are  covered  with  ridges 
on  the  grain  side  ;  such  skins  are  usually  called 
ribbies.  Tliese  faults  affect  the  quality  of  the 
resulting  leather,  and  the  pelts  from  fine  woolled 
skins  are  usually  only  fit  for  the  production  of  low- 
grade  leather.  The  pelts  from  coarse-wooUed  skins 
are  usually  stouter,  and  not  so  open,  but  more 
regular  in  the  external  features  of  the  grain  than 
those  from  fine  woolled  skins,  and  therefore  the 
former  can  be  used  for  the  production  of  higher 
grades  of  leather. 

Pelts  vary  considerably  in  area,  substance,  and 
external  features  of  the  grain,  the  variations  being 
largely  due  to  difference  in  age,  breed,  health  of  the 
animal,  amount  of  wool  on  the  skin,  and  to  climatic 
conditions.  The  pelt  begins  to  fill  up  and  get 
stouter  after  the  wool  is  shorn  off  the  sheep.  A 
skin  with  "  good  substance  "  might  be  described 
as  being  thick,  and  the  internal  growth  of  white 
fibres  wovdd  be  dense,  which  means  a  greater  con- 
centration of  the  leather-producing  constituents  of 
the  pelt. 

Australian  squatters  have  been  breeding  merino 
sheep  for  a  high  class  wool.  These  sheep  are  par- 
ticvUarly  hardy  when  exposed  to  changes  common 
to  a  dry,  semi-tropical  chmate,  and  therefore  thrive 
well  in  AustraUa  ;  but  the  merino  pelt  is  poor,  and 
feUmongers  and  tanners  are  agreed  in  the  opinion 
that  the  sheep  pelts  of  Australia,  merino  pre- 
dominating, are  not  worth  the  amount  of  skdled 
labour  that  can  be  profitably  employed  on  pelts 
from  coarse-wooled  skins. 

In  New  Zealand  the  merino  has  been  practically 
ousted  by  the  more  profitable  crossbred  sheep, 
which  give  such  good  results  in  the  frozen  mutton 
trade,  and  at  the  present  time  the  proportion  of 
crossbred  sheep  is  increasing  in  Austraha,  and 
tanners  already  note  a  decided  improvement  in 
the  pelts.  The  merino  sheep  produce  the  finest 
wool  and  the  worst  pelt,  the  wool  generally  return- 
ing considerably  more  money  than  the  pelt.  This 
difference  in  relative  values  reaches  the  maximum 
in  long  woolled  merino  skins,  and  the  minimum  in 
short  coarse  woolled  skins  (shorelings)  taken  from 
the  animal  just  after  the  sheep  has  been  shorn  ; 
but  while  the  pelt  of  a  coarse  woolled  shoreUng  is 
worth  more  than  the  wool,  the  number  of  these 
skins  is  proportionately  small,  and  therefore  the 
wool  is  the  more  important  product  in  nearly  all 
fellmongei^ng  centres. 

FellmongeTing  is  that  process  which  involves 
the  separation  of  wool  and  pelt,  and  for  sheepskins 
is  similar  to  the  methods  employed  by  the  tanner 
for  removing  the  hairs  from  various  skins  ;  but 
the  tanner  does  not  consider  the  hair  when  treating 
the  hair  skin,  and  unfortunately  some  feUmongers 
do  not  consider  the  pelt  when  treating  woolled 
skins.  However,  the  difference  between  the  pre- 
paratory  treatment   of   sheepskins   and   calfskins 
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will  not  l>o  found  in  the  niatorinls  iiseil.  I>iit  more 
in  the  nietluxl  of  usinj;  them.  For  dehairini;  pur- 
poses. eiUfskins  aiv  immersed  in  solutions  of 
alkaline  sulnhides  and  lime,  but  the  same  twat- 
ment  would  destroy  the  wool  on  sheepskins  ; 
therffoiv.  when  this  "method  is  used,  th.'  latter  are 
painted  on  the  llesh  sidi-  with  the  sulphide  mixtm-e. 
Hut  in  New  South  Wales  appi-oximately  all  the 
skins  are  dewooled  l>y  the  sweating  pi-oeess.  and  a 
ijreat  numlier  of  pelts  are  lost  eaeh  year  ■i\hieh 
would  be  sjivcd  under  a  ehemieal  process. 

The  (irst  process  at  the  fellinongery  or  tannery  is 
soakini;.  The  skins  are  placed  in  large  water  vats 
and  waslied  free  from  dung,  diit,  and  blood.  The 
time  allowed  for  this  soaking  depends  entirely  on 
the  condition  of  the  raw  material.  Fresh  butcher's 
skins  give  the  lejvst  trouble  in  the  soaks  ;  but  the 
dry  of  drv  salt-cured  skins  remain  for  a  longer 
period,  to"  allow  the  pelts  to  take  up  water  and 
come  back  to  that  soft  pliable  state  peculiar  to  the 
pelt  of  the  fresh  green  skin.  The  soaks,  which 
contain  a  number  of  putrefactive  b!i<:teria.  are  not 
sterilised  bv  the  fellmonger.  and  the  green  skins 
should  not  remain  here  more  than  twelve  hours. 
It  is  the  usual  practice  to  liave  all  the  skins  in  the 
soak  pits  within  twelve  hours  after  they  have  been 
taken  olT  the  .animal.  Failing  this,  they  should  be 
treated  with  the  objett  of  preventing  or  delaying 
bacterial  action,  wliich  is  not  desirable  at  this 
stage,  because  it  would  be  luicontrollable  ;  but 
unfortunatelv  a  great  number  of  pelts  are  thus 
destroved.  The  wool  contains  large  niunbers  of 
putrefactive  bacteria  :  and  when  tlie  skins  are 
passing  from  the  butcher  to  the  fellmonger.  the 
inner,  or  flesh  side,  is  exposed  to  the  air  and 
brushed  bv  the  wool.  Ijecoming  inoculated  with 
bacteria  on  a  part  of  the  skin  which  at  this  stage 
Ls  often  covered  with  blood,  and  is  therefore  an 
ideal  medium  for  their  growth,  especially  if  the 
temperature  of  the  fresh  warm  skin  is  not  brought 
within  reasonable  bounds  by  allowing  what  the 
trade  call  the  "  animal  heat  "  to  escape. 

Many  examples  could  be  given  illustrating  the 
damage  done  to  all  classes  of  skins,  hides,  and  fur 
skins,  bv  putrefactive  bacteria  attacking  the  raw 
mat-erial  before  it  reaches  the  tanner  or  fellmonger, 
and  it  is  a  common  sight  to  see  parts  of  a  skin 
completely  destroyed,  whUe  other  parts  -are 
Iierfectly  sound. 

Mechanical  and  chemical  agents,  by  bruising 
and  penetration,  enable  the  dry  pelt  to  take  up 
water  more  quickly  than  would  otherwise  be  the 
case  ;  but  the  results  from  any  softening  process 
depend  almost  entirely  on  the  method  of  curing 
the  skin  for  the  raw  skin  market.  It  will  be 
readily  understood  that  when  a  hygroscopic  sub- 
stance like  common  salt  is  used  for  curing  skins 
the  softening  process  will  give  less  trouble.  When 
salt  Ls  placed  on  the  skin,  it  withdraws  moisture 
from  the  pelt,  and  a  portion  of  the  salt  is  dissolved 
and  retained  by  the  water  that  still  remains  in  the 
pelt.  The  skin  is  now  dried  out  to  a  slate  called 
liry-salted,  and  the  salt  remains  in  the  pelt. 
Any  skin  that  is  worth  drying  out  for  its  pelt 
value  is  worth  salting.  .Sheepskins  that  have  to 
be  railed  to  the  market,  or  even  held  up  for  a  few 
days  for  the  sales,  are  always  dried  out  \\  illiout  the 
addition  of  salt.  An  important  condition  when 
.soaking  dry  skins  Ls  the  temperature  at  which  they 
are  dried  out,  and  thLs  is  not  <-ontrolI(;d  by  the 
tanner  or  fellmonger.  .Skins  dried  on  fences,  etc., 
at  a  high  temperature  by  exposure  to  sun  are  use- 
less for  producing  a  leather  of  average  quality, 
but  if  the  drying  be  carried  out  at  a  low  tempera- 
ture good  results  can  be  obtaloed  by  the  tanner. 
(Collectors  who  wish  to  get  the  maximum  market 
value  for  fur-skins,  etc.,  should  u.se  salt  on  the  green 
bkins,  and  then  dry  them  out  at  a  low  temperature. 


After  soaking,  the  skins  pass  through  the  burring 
machine,  which  removes  a  large  amount,  of  diit 
and  seeds  from  the  wool,  and  wlion  the  skins  are 
put  in,  llesh  side  up.  the  mechanical  action  assists 
to  bring  the  dry  skins  back  to  their  original  pliable 
condition.  The  skins  are  sjiraycd  with  water 
when  they  are  passing  through  the  burring 
machine  ;  and  when  the  rollers  are  revei-sed,  the 
skin  comes  out  freed  from  all  surphis  water,  and  in 
a  condition  sviitaliK'  for  i^ilher  sweating  or  painting. 

The  skins  are  removed,  after  burring,  to  the 
sweat  house,  where  they  are  suspended  on  hooks 
and  exposed  xuider  conditions  favoiu'able  for  the 
action  of  bacteria.  This  process,  called  sweating. 
aims  at  a  residt  which  may  be  described  as  a  partial 
decomposition  of  the  skin,  and  the  end  point  is 
reached  when  the  wool  or  hair  can  be  removed 
from  the  skin  by  the  puller.  The  decomposition 
ref(uired  is  the  residt  of  bacterial  .action  on  the 
epithelium  cells  of  the  epidermis,  including  the 
hair  folli(  les  and  the  I'oots  of  the  hair  or  wool. 
.fVfler  noting  tlie  histological  structure  of  the  skin, 
one  can  readily  undei-stand  thjit  any  action, 
chemical  or  bacterial,  which  is  capable  of  destro>- 
ing  the  connective  links,  and  breaking  down 
epithelial  cells,  must  leave  the  wool  in  such  a  stale 
that  it  can  l)e  easily  I'emoved  by  the  pidler.  .Sections 
of  the  epidermis  usually  adhere  to  the  roots  of  the 
wool,  when  the  latter  is  pulled  out  of  the  pelt, 
so  that  it  does  not  appear  necessary  for  the  cells 
to  lie  decomposed.  Imt  it  is  rather  a  case  of  decom- 
posing or  ruptviriug  that  tissue  which  connects 
cell  with  cell,  or  the  (irst  layer  of  columnar  epi- 
thelial cells  to  the  papillary  layer.  If  the  wool  bo 
carefully  removed  from  the  pelt,  the  epidermis  is 
seen  adliering  to  the  pelt  as  a  white  pasty  mass  of 
cells  which  have  lost  their  original  strong  cohesive 
properties,  and  can  be  scraped  off  the  pelt  with 
one's  finger  nail. 

Bacterial  action  is  not  confined  to  the  epidermis  ; 
the  fibrous  tissue  of  the  pelt  is  also  decomposed, 
but  the  action  is  much  more  rapid  on  the  former 
than  on  the  latter.  If  the  bacterial  action  i)ro- 
ceeds  at  a  uniform  rata  aU  over  the  skins,  the 
results  are  good  :  but  if  it  is  patchy,  the  grain  and 
fibrous  tissue  will  be  destroyed  before  the  wool 
will  pull  freely  from  the  less  favoured  patches. 
The  weak  point  in  the  sweating  process  is  that  the 
bacterial  action  connected  with  it  is  difficult  to 
control,  a  great  number  of  pelts  being  damaged, 
and  in  some  cases  completely  destroyed.  As  the 
action  proceeds  there  is  a  corresponding  rise  in 
temperature,  which  becomes  exceedingly  danger- 
ous if  it  is  not  controlled.  Our  local  method  for 
doing  this  leaves  room  lor  considerable  improve- 
ment. When  the  tenqjeratiu-e  reaches  the  danger 
point,  trap  doors  ai-e  opened  on  the  top  of  the 
sweat  house,  and  the  hot  moist  animoniacal 
vapour  escapes,  and  is  replaced  by  air  \^'hich  may 
be  cold  or  hot  according  to  atmospheric  conditions. 
If  the  au'  be  cold  the  temperature  of  the  sweat 
house  decreases,  but  if  the  hot  dry  westerly  winds 
prevail  the  temperature  is  not  lowered,  and  under 
present  conditions  some  of  the  feUmongers  have 
to  choose  between  opening  the  trap  doors  and 
admitting  dry  air  at  a  temperature  of  1)0°  F.,  which 
will  dry  the  skins,  or  keeping  the  trap  doors  shut 
and  finishing  the  sweating  at  a  very  high  tempera- 
ture. In  K\irope  and  America  water  is  sprayed 
over  the  walls  and  floor  to  assist  in  the  control, 
.and  wo  think  that  if  the  hot  di-y  air  wore  passed 
through  sprays  of  water  before  admittmg  it 
througli  (he  lldor  of  the  sweat  house,  better  results 
would  follow  during  the  hot  season,  by  increasing 
the  humidity  and  decreasmg  the  temperature. 

tiiven  a  first  class  sweating  house,  much  trouble 
can  occur  when  the  skins  are  lumg  too  close  to- 
gether, owing  to  imperfect  circiuation  of  air. 
During  the  sweating  proces.s  a  large  amount  of 
ammonia  is  produced  at  the  expense  of  the  various 
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prot*;m  constituents  of  Iho  skin.  The  ammonia 
I'ortainly  assists  in  tlio  lU'woolinLt  pioocss,  and 
Trottoi'i  states  that  ainmoniaial  vapours  alone 
,ire  i-apaljle  of  reducinf;  a  skin  to  tliat  stapre  where 
the  wool  can  lie  removed  from  the  pelt.  The  tem- 
Iieralmn'e  of  local  sweat  houses  ran-jes  from  18^  1o 
U<)'('..  and  tlie  Inunidity  is  always  over  ilO°i. 
\'illon  states  that  20"  to  2.)'  ('.  is  a  suitable  tem- 
perature. He  isolated  a  special  iui<  vo-organism 
which  he  called  liaclpritim  pilliiii'.  and  states  that 
it  is  aorohic,  lives  in  the  presence  of  various  of  the 
putrefactive  organisms,  and  is  chiefly  concerned 
in  the  fermentation  peculiar  to  the  process  of 
sweating. 

Wood  also  examined  bacteria  fron\  the  roots  of 
wool  in  a  sweating  store,  and  isolated  several 
organisms,  among  which  are  the  bacteria  described 
in  a  paper  in  this  Journal  (ISSHK  p.  090)  as  bacillus 
P  and  E.  «hich  separately  have  vei'y  little  action 
on  the  skin,  whereas  mixed,  and  working  together, 
the  action  is  rapid  and  efl'eclive. 

I'athological  changes  in  Ihe  skins  often  interfere 
with  successfid  sweating.  If  a  portion  of  a  skin 
were  to  show  signs  of  iutlammation  without  any 
open  sore,  one  woidd  expect  uneven  sweating,  and 
in  some  cases  probalily  a  rupture  or  hole  follows 
on  the  grain  side  of  the  pelt.  Skin  affections  may 
lie  due  to  the  fact  that  the  food  supplies  of  sheep 
arc  liable  to  xindergo  many  changes.  One  month 
a  drought  is  on,  and  the  sheep  are  nearly  starving, 
and  tlie  next  month  a  good  rainfall  is  followed  by 
a  bountiful  supply  of  grass  :  or  as  in  Xew  Zealancl, 
where  the  sheep  in  the  winter  are  often  fed  on  rape 
and  turnips,  and  according  to  Seymour  Jones^  the 
rape  has  overheating  pi-operties.  Another  cause 
is  the  damage  done  to  .sheep  when  they  are  railed 
to  certain  centres  in  trucks.  The  sheep  are  bruised 
and  overheated,  and  patches  of  the  skin  are  often 
saturated  with  urine. 

Painting  is  genei-ally  considered  to  be  an  easier 
process  to  control  than  sweating.  Sodium,  potas- 
sium, and  calcium  hydroxides  are  supposed  t  o  attack 
those  constituents  of  the  skin  which  effeetively 
hold  the  wool  or  hair  in  its  place  ;  but  under 
ordinary  sterile  conditions,  and  at  normal  tempera- 
tures, these  substances  do  not  give  satisfaction  as 
dewoohng  agents.  L,amb3  describes  an  English 
process  carried  out  by  painting  the  skins  with  a 
paint  of  slaked  lime  and  then  placing  them  in  a 
sweat  house  for  bacterial  action  to  complete  the 
work.  To  sweat  and  paint  skins  would  mean  a 
decided  increase  m  labour  costs,  and  the  process 
does  not  appear  to  give  compensating  results. 
In  Australasia  the  fellmongers  either  paint  or 
sweat,  and  the  mixed  process  is  practically  un- 
known. 

In  New  Zealand  the  inajority  of  fellmongers 
paint  their  skins  with  a  solution  made  from 
.sodixmi  sulphide  and  lime.  This  is  a  simple  pro- 
cess, and  is  not  affected  by  the  use  of  sterilising 
agents  used  to  preserve  the  "pelt  during  the  soaking 
period,  etc.  For  this  process  soaking  is  carried 
out  in  the  same  way  as  for  s^\  eating,  and  the  skins 
are  put  through  burring  machines  and  trimmed, 
then  placed  in  a  heap,  llesh  side  up,  and  painted, 
usmg  a  brush  of  vegetable  fibre. 

Pi-octer*  states  that  a  2o°„  solution  of  sodium 
siUphide  crystals  thickened  A^ith  lime  Mill  give  a 
satisfactory  residt.  Lamb  thinks  that  a  20  %  sohi- 
tion  should  seldom  be  exceeded,  and  his  ideal 
luixture  for  all  classes  of  skins  is  made  up  in  the 
followmg  proportions  : — tiO  lb.  unslaked  lime, 
-o  lb.  sodium  sulphide  cnsials.  and  20  galls,  of 
water.  This  is  practiciily  a  12,\°o  solution 
I  luckened  with  lime.  Se^-m'our  Jones  recommends 
a  mrxtm-e  of  25  to  30%  on  the  weight  of  the  rock 
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limO;  and  the  whole  reduced  with  water  to  the  con- 
sistency  of   paint. 

Laml>  has  been  getting  good  results  12  hours 
after  painting  bv  using  a  weaker  mixtiue  contain- 
ing apinoximately  10  oz.  of  conceii' rated  sodium 
sulphide  per  gall.,  but  the  strength  is  probably 
not  the  mo.~l  important  factor  in  tli(^  removal  of 
wool  from  the  jielt  ;  but  what  is  of  more  import- 
ance is  the  amount  of  water  and  sodium 
sulphide  on  any  single  skin,  and  such  amounts 
\ary  with  the  woikmen  and  methods  of  painting 
the  skin  ;  therefore,  one  might  get  better  results 
with  a  thick  coat  of  a  weak  solution  than  with  a 
thin  coat  of  a  strong  solution.  Fellmongers  some- 
times use  a  strong  sohition  for  painting  the  back 
or  greasy  section,  and  a  weak  solution  for  the  rest 
of  the  skin,  but  as  a  rule  the  skins  are  painted'  with 
only  one  solution,  the  greasy  backs  receiving  an 
excess  of  paint,  which  means  an  excess  of  sodium 
sulphide  and  water.  The  fellmonger  .should  aim 
at  supplying  the  skin  with  just  sulTicient  to  give 
the  lequired  result.  Any  excess  will  not  improve 
but  may  have  a  destructive  action  on  the  pelt. 
Lanibskins  should  bo  painted  with  weaker  solu- 
tions. The  early  butchers'  skins  (suckei-s)  will 
only  require  about  5  oz.  of  sodium  sulphide  (cone.) 
per  gallon.  A  sodium  sulphide  paint  will  always 
contain  caustic  soda,  which  is  capable  of  swelling 
the  pelt  considerably  above  the  normal  condition, 
and  tender  lambs'  pelts,  it  they  be  exposed  to  the 
action  of  a  strong  solution,  are  excessively  swollen. 
A  mixture  of  lime  and  arsenic  sidphide  will  pro- 
duce a  paint  that  gives  excellent  results  as  a  de- 
wooling  agent.  This  paint  is  quite  free  from 
caustic  soda,  and  in  some  cases,  e.g..  with  tender 
lambskins,  will  give  better  results  than  sodium 
sulphide   pamt. 

Procter  has  suggested^  a  sodium  sulphide  paint 
that  diflers  from  what  has  been  described  by  the 
addition  of  calcitun  chloride  to  remove  sodium 
hydroxide  from  the  paint  solution,  and  states  that 
the  foUoAving  are  the  correct  proportions  to  employ : 
60.  lb.  lime.  25  lb.  sodium  sulphide,  12-5  lb.  calcium 
cldoride.  20  gaUs.  water.  Calcium  cldoride  is  used 
in  the  Argentine,  but  appears  to  be  entirely  new 
to  Australasian  fellmongers. 

Procter  was  the  first  to  point  out  the  probable 
reaction  between  the  lime  and  sodium  sulphide, 
resulting  in  the  formation  of  caustic  soda  ;  and 
Blockey  and  Mehd,  after  carrying  out  experi- 
mental work,  give  the  following  equation,  as 
shelving  the  probable  reaction  between  portions 
of  these  two  substances  when  the  proportion  of 
sodiimi  sulphide  to  lime  does  not  reach  higher  than 
one  of  sulphide  to  two  of  lime : 

Ca(OH),  -f  NajS  -f  H  «0  =Ca(OH)SH  -f  2NaOH. 

Blockey  and  Mehd^  also  show  that  when  sodium 
sulphide  is  added  to  a  saturated  solution  of  lime 
certain  reactions  take  place,  and  the  amount  of 
calcium  left  in  solution  is  lower  than  the  amount  in 
a  saturated  solution  of  lime  water.  They  also 
show  that  the  solubihty  of  the  calcium  compounds 
decreases  as  the  concentration  of  the  sodiuni 
sulphide  inci'eases. 

The  amount  of  calcitmi  compounds  found  when 
JV/5  sodium  sidphide  is  made  up  with  a  saturated 
lime  solution  is  so  small  that  apparently  only  a 
small  portion  of  the  s6dium  sulphide  in  these  paint 
mixtures  reacts  with  the  lime,  and  the  amount  of 
calcium  hydroxysulphydrate  formed  is  decidedly 

low.  "  ,  ■   i- 

We  carried  out  several  experiments  by  painting 
one  side  of  a  skin  with  a  10%  sodium  sulphide 
solution  thickened  with  lime:  the  other  side 
was  painted  with  a  10%  solution  thickened  with 
kaolin.  Three  tests  were  carried  out,  and  the 
lime  paint  proved  to  be  the  better  in  each  case 
Dry  skins  were  used  and  the  wool  did  not  pull 
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WMiily,  but  the  liuie  and  siilpliide  gave  distinctly 
bettor  rtsiilts.  l-\ii-tluT  tosts  weiv  triinl  for  coui- 
parativo  results  betwiHMi  liuie  and  sodiiun  sulphide, 
kaolin  ami  sodium  sulphide,  ami  kaolin,  sodium 
sulpliide  and  s<->iliuni  hydi'oxide,  and  the  ivsults 
obtained  wei-o  as  follows:  No.  1,  10 Vo  sodium 
sulphide,  thiekenoil  with  lime,  iiave  the  best 
results  ;  No.  2.  10  "o  siulium  sulphide,  u%  sodium 
hydroxide,  thiekenetl  with  kaolin,  was  slightly 
inferior;  No.  o.  l!i%  sodium  sulplude,  thickened 
with  kaolin,  was  inferior  to  both. 

.Sodium  hydivxide  was  adiled  to  the  kaolin  paint 
tNo.  2),  and  we  thousrht  that  such  an  addition 
would  replace  the  soluijle  calcium  hythvxide  in 
the  lime  paint,  and  give  improved  results.  The 
results  obtained  after  using  No.  2  paint  give  the 
impression  that  further  experiments  in  this  direc- 
tion may  lead  to  the  exclusiim  of  lime  from  painting 
mixtures,  and  this  would  mean  a  skin  wool  abso- 
lutely free  from  lime. 

Paint  solution  No.  o  should  be  an  ideal  mixture 
for  lamb  and  light  skins,  and  the  amount  of  sodium 
sulphide  shoiUd  be  a^ljuoted  to  suit  the  age  and 
substame  of  the  skins.  The  addition  of  sodium 
hydroxide  to  the  above  painting  solutions  did  not 
a<lversely  alTect  tlie  few  pelts  in  our  experiment, 
but  we  rec-<jguise  that  more  expeiimental  work  is 
necessary. 

The  wool  is  genejaUy,  but  not  always,  the  mere 
important  pi-oduct  in  fellmongering,  the  pelt  taking 
second  place,  thv?  exception  beuig  the  short- 
wool  skins,  especially  those  from  sheep  other 
than  merino.  The  various  processes  for  the 
removal  of  wool  may  all  adversely  al'fect  its 
quality.  We  have  considered  the  pelt  first,  be- 
cau.se  any  method  for  dewooling  is  based  ou  methods 
capable  of  decomposing  certain  of  its  constituents. 
Wool  from  fellmongered  skins  is  usually  known 
as  skin  wool,  and  apparently  various  writers  differ 
as  to  the  fellmongering  process  which  gives  the 
best  results  from  the  standpoint  of  the  quality  of 
the  wool.  One  Knglish  scientific  wool  expert' 
states  "  that  the  sodium  sulphide  process  is  the 
best,  as  this  agent  has  no  influence  ou  the  wool 
fibre,"  and  with  the  sweating  process  he  states 
"  that  there  is  danger  that  the  wool  fat  and  yolk 
may  be  extracted  fi-om  the  fibre,  leaving  it  lean, 
tender,  and  wasty  ;  but  in  Mazamet.  in  France, 
where  the  sweating  is  well  understood,  wools  of 
excellent  colour  and  quality  are  available  after 
passing  through  tlus  sweating  process."  Pait  of 
this  statement  practically  admits  that  under  .skilled 
control  the  sweating  pi'occss  returns  good  results. 

Seymour  Jones^  states  that  in  Mazamet 
2.'), 000,000  woolskins  are  felhnongcred  annually, 
and  sweating  is  largely  carried  on,  but.  the  .fefl- 
mongers  are  gradually  turning  their  attention  to 
the  miJk  of  lime  and  sodium  sulphide  process,  be- 
cau.se  of  the  simplicity  of  tlie  operation,  less  cost, 
and  improvement  in  wool  and  pelt.  He  also 
states  that  the  swea-ting  process  is  good  for  the 
wool,  but  is  objectionable  on  account  of  the  injury 
it  causes  to  the  pelt.  Lamb*  wTites  that  fi-om  the 
.standpoint  of  the  condition  of  the  wool,  the  sweat- 
ing process  is  one  of  the  best. 

In  New  .South  Wales  the  majority  of  tlie  fell- 
mongers  and  wool-buyers  consider  that  sweating 
is  .superior  to  the  chendcal  or  painting  jjrocess,  so 
far  as  merino  wool  is  concerned.  The  fine  merino 
wools  are  used  for  the  manufacture  of  the  best 
woollen  materials,  and  it  is  claimed  that  the  wool 
from  sweated  skins  is  brighter,  has  a  better  colour, 
and  gives  better  results  after  dyeing  than  wool 
from  paint<;d  skins. 

We  quote  an  expert  who  states  that  sweated  wool 
is  liable  to  become  tender,  owing  to  the  removal 
of  lat  and  yolk  from  the  fibre,  and  there  is  no  doubt 
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that  exces.sive  swi>atiiig  at  high  temiteratures  in 
Jimnioiuacal  watery  vapour,  in  the  presence  of  a 
great  number  of  various  bacteria,  would  decom- 
pose those  natui-al  lubricants  on  and  in  the  wool 
iibre,  and  woidd  probably  attack  and  slowly  de- 
compose some  of  the  protein  constituents  of  the 
woof  fibre. 

There  is  a  theory  which  claims  that  if  all  the  fat 
and  yolk  are  removed  (roni  the  fibre,  the  tensile 
strengthof  the  wool  is  lowereil,  and  any  apiilicatiou 
of  oil  will  not  bring  it  back  to  its  original  condition  ; 
and  we  nuist  consider  the  possibility  of  sweated 
wool  reaching  this  undesirable  stage.  In  New 
South  Wales  we  have  a  luimber  of  men  who  have 
had  considerable  expr^rience  in  the  sale  of  wool  from 
sweated  skins,  and  they  state  that  the  same  buyers 
come  year  Jtfter  year  and  buy  this  class  of  wool, 
so  that  we  have  a  certain  amount  of  proof  that  it 
is  not  tender,  but  only  careful  experiments  would 
show  if  it  liail  been  adversely  alTected  by  the 
process  of  sweating. 

Bacteria  are  cap.able  of  decomposing  hair 
keratin,  but  the  action  is  decidedly  .slow  under 
normal  conditions.  I'icces  of  trimmings  oil' 
wooUed  skins  are  sometimes  sweated  in  heaps, 
and  as  such  a  method  is  dillicult  to  control,  the 
material  is  often  over-sweated,  and  the  resulting, 
wool  is  a  bad  colour,  while  the  qualify  is  adversely 
affected,  as  is  usually  noted  by  the  lifeless  "  feel  '" 
W'hen  handled  by  the  expert.  In  some  cases  the 
keratinous  structure  of  the  wool  fibre  is  attackeil 
in  .such  a  manner  as  to  affect  its  quality,  but 
even  in  the  extreme  cases  of  over-sweating,  when 
the  pelts  are  destroyed,  we  h.ave  never  heard  thai 
the  wool  has  been  afl'ectcd  ;  so  that  we  can  SJiy 
that  sweating  skins,  as  carried  out  in  New  South 
Wales,  returns  a  wool  wluch  shows  no  variation  in 
quality  and  price  corresponding  with  the  variations 
in  the  sweating  process.  As  variations  are  known 
to  exist  in  the  sweat  hou.;e,  we  must  a.ssume  for 
the  present  that  there  is  no  relation  between  the 
quality  and  selling  price  of  the  wool  and  the  process 
of  .sweating  ;  but  before  tliis  sweating  pi'ocess  can 
be  described  as  free  from  any  injurious  action,  the 
wool  must  be  followed  through  the  various  pro- 
cesses of  manufactm-ing  the  woollen  goods,  wTben 
research  woi'k  woidd  show  any  relation  between 
sweat  ing  and  such  properties  as  the  tensile  strength, 
felting,  affinity  for  dyes,  and  the  ability  to  give- 
full,  bright,  clean  colours,  etc. 

.Some  wool-buyers  in  New  So.uth  Wales  say  that 
wool  from  painted  skins  always  contains  lime. 
All  the  buyers  of  skin-wool  will  apparently  buy 
sweated  wool,  but  quite  a  number,  especially  of 
foreign  buyers,  refuse  to  touch  wool  from  painted 
skins.  Here  again  we  can  find  no  direct  evidence 
that  the  best  process  of  i>ainting  under  experienced 
control  has  any  effect  on  the  quality  of  the  wool. 
The  old  English  process  of  painting  with  lime  only, 
and  then  sweating,  means  frecjuent  handling, 
especially  when  flooding  with  water  after  painting  ; 
and  one  can  easily  grasp  the  fact  that  the  wool  on 
these  skins  is  liable  to  receive  a  fair  sprinkling  «( 
lime,  which  is  probably  capable  of  injuring  the 
fibres,  and  will  certainly  give  trouble  during  the 
process  of  scouring.  There  is  no  doubt  that  a 
large  amount  of  skin  wool  from  painted  skins  con- 
t.ains  lime,  and  buyers  are  inclined  to  place  this 
defect  as  conunon  to  all  skin  wools  from  painted 
skins. 

Taking  the  lime  and  sodiunr  sulphide  process  as 
the  best  example  of  painting  mixtures,  we  will 
compare  the  resulting  wool,  after  painting,  with 
sweated  wool.  In  all  painting  processes  a  certain 
amoimt  of  the  painting  mixture  will  get  on  the 
wool  around  the  edge  of  the  skin  ;  but  with  skilled 
workmen  the  amount  at  any  time  is  very  small, 
and  only  on  the  inferior  portion  of  the  wool.  An> 
wool  splashed  with  paint  shoidd  be  thrown  aside 
by  the  puller,  or  it  will  be  the  medium  for  intro- 
ducing insoluble  calcium  soaps  into  the  scouring 
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vats.  Leaving  out  the  wool  that  is  splashed  with 
lime,  wo  must  consider  wliat  is  tlie  action  of  the 
sodiuni  and  calcium  compounds  in  the  ])aint  after 
they  penetnito  the  skin  and  attack  the  epithelium 
cells  of  the  cpidoniiis.  hah-  follicle,  and  roots  of 
the  wool  fibres.  When  the  wool  is  ])ulled  from 
paint«d  skins,  the  roots  are  always  alkaline,  and 
this  alkalinity  shows  that  certahi  constituents  of 
the  painting  solutions  are  retained  liy  the  roots 
of  the  wool  fibres  aft«r  the  wool  is  removed  from 
the  pelt.  Kven  the  lime  and  arsenic  sulphide 
paints  show  this  alkalinity,  and  whenever  lime  is 
used  in  the  paint  it  is  reasonable  to  suppose  that 
small  portions  of  a  soluble  calcimn  compound  will 
be  left  on  the  roots  of  the  wool.  Now  there  is  not 
the  slightest  doubt  that,  diu-ing  the  process  of 
scouring,  wools  from  painted  skins  require  more 
soap  than  wools  from  sweated  skins. 

The  favourable  factors  in  the  sweating  process 
are: — (1)  the  skins  are  exposed  for  a  longer  time 
in  the  wet  state  from  soak  to  pulling  beam  ;  (2) 
during  this  time  the  wool  is  covered  with  a  mass  of 
mixed  bacteria  which  are  capable  of  decomposing 
the  fatty  matters  in  it;  (3)  the  sweat  houses  are 
maintained  at  a  temperature  above  normal,  the 
humidity  is  always  high,  and  the  skins  give  oti'  a 
considerable  amount  of  ammonia,  so  that  one 
might  say  they  are  finished  in  a  weak  ammoniacal 
vapour.  Hence  the  scouring  of  sweated  wool  is 
more  economical  as  regards  time  and  consumption 
of  soap  and  alkali. 

Points  to  be  considered  in  connection  with  the 
painting  process  are:  (1)  A  great  number  of  pieces 
are  always  made,  because  it  is  impossible  to  paint 
the  narrow  strips  of  skin  from  the  legs,  and  also  the 
thick  fleshy  parts  around  the  ears,  which  are  cut  ott' 
and  sweated.  (2)  For  a  quick  and  rcgidar  turn- 
over, the  advantage  lies  with  the  painting  process  ; 
it  is  much  easier  to  control,  and  if  one  paints  skins 
at  night,  it  is  a  sure  thing  that  they  will  pull  in  the 
morning.  WTien  the  skijis  to  be  sweated  are  hung 
up  in  the  sweat  house,  one  is  never  sure,  under 
loc^l  conditions,  when  it  will  "  pull."  (3)  The 
painting  process  gives  the  better  pelt.  (t)  Under 
present  conditions,  and  taking  piece  wool  into 
consideration,  it  would  appear  as  if  the  sweating 
process  gives  the  best  returns,  so  far  as  wool  is 
concerned  ;  but,  as  we  have  shown,  good  author- 
ities differ  on  this  question,  and  we  are  inclined 
to  think  that  the  best  possible  painting  process  in 
view  would  not  affect  the  quality  of  the  wool. 
(5)  From  a  sanitary  standpoint  painting  is  the 
better  process,  and  if  some  cheap  chemical  method 
coiild  be  brought  into  practical  existence,  to  deal 
with  the  de-wooling  of  pieces,  the  painting  process 
would  be  an  ideal  one,  especially  in  those  freezing 
works  which  feUmonger  their  own  skins.  (6) 
Labour  costs  must  \'ary  in  different  countries,  but 
under  local  conditions  we  would  expect  painting  to 
be  sUghtly  dearer  than  sweating. 

The  painted  wool  will  certainly  require  an  excess 
of  soap  if  it  contains  portions  splashed  with  lime, 
but  if  these  are  picked  out,  it  is  improbable 
that  tlie  lime  penetrates  the  skin  and  fixes  on  the 
roots  of  the  wool  fibre  in  sufficient  quantitv  to 
prove  troublesome  during  the  process  of  scouring. 
We  have  experimented  with  painting  solutions 
which  contain  no  luue,  and  hope  to  carrv  out  further 
mvestigations  on  this  work. 

The  men  pulling  the  wool  from  the  skins  usually 
pick  out  the  wool  affected  bv  tar  brands,  etc., 
aOso  the  hau- :  and  the  rest  of  the  wool  from  each 
skm  IS  usually  divided  into  two  quaUties,  iu-st 
and  second  grades,  the  second  grade  consisting  of 
burr/ wool  from  bellies  and  flanks.  The  skins  are 
sorted  before  they  go  to  the  puUers.  and  the 
number  of  classes  of  wool  varies  considerably 
accordmg  to  the  judgment  of  the  felhnouger,  but 
broadly  they  make  combing,  clothing,  and  cross 
bred  of  various  qualities. 


One  interesting  point  about  skin  wool  is  that 
the  whole  of  the  wool  fibre  is  saved,  while  with  the 
fleece  wool,  a  small  proportion  is  left  on  the  skin ; 
it  has  been  stated  that  skin  wool  losses  arfr 
higher  than  fleece  wool  during  the  process  of 
manufacturing  wooUen  goods. 

The  wool  is  usually  taken  straight  from  the 
pullers'  beams  to  the  scouring  machines.  The 
scouring  of  the  skin  wool  is  done  by  a  machine 
usually  containing  three  l)owls,  or  it  may  be  des- 
cribed as  three  machines  placed  one  m  front  of  the- 
other  with  heavy  rollers  between  for  wringing  puf- 
jjoses.  Tlie  common  method  does  not  include  a 
steeping  bath  for  the  removal  of  soluble  substances, 
such  as  the  potash  salts,  which  would  be  washed 
out  when  the  skins  were  soaked  tor  fellmongering^ 
The  skin  wool  goes  without  any  delay  to  the  first 
bowl,  which  contains  the  "  scour,"  usually  made 
up  with  an  alkaline  soap  and  sodiimi  carbonate. 
The  mode  of  propelling  the  wool  through  the  water- 
varies  according  to  the  theory  of  the  man  in  charge 
of  the  scouring  opei-ations.  Some  machines  have 
the  forks  all  moving  hke  a  harrow,  and  the  wool  is 
pushed  forward,  while  other  machines  have  forks 
which  work  alternately  one  into  the  other.  The 
object  is  to  push  the  wool  slowly  forward  to  the 
end  of  the  bowl  when  it  passes  through  the  roller* 
at  the  head  of  the  first  bowl,  and  drops  into  the 
second  bowl,  which  also  contains  a  certain  amount 
of  scour,  when  the  same  mechanical  vork  goes 
on  and  the  wool  passes  into  the  third  bowl,  which 
contains  clean  water,  sometimes  hot,  and  then  it 
passes  thi'ough  rollers  to  the  drying  machme  ;  or,. 
as  in  a  number  of  fellmongeries,  a  good  portion  of 
the  drying  is  done  on  the  green. 

The"  scour  is  usually  made  up  with  a  soda  soap 
containing  free  alkali",  with  a  further  addition  of 
sodium  carbonate.  Potash  soap  and  potassiunv 
carbonate  are  not  in  general  use  at  the  local  wool- 
scouring  factores.  and  while  the  theory  is  that 
potash  scorn's  are  better  than  soda  scours,  the  result-s 
obtained  from  the  latter  appear  to  give  general 
satisfaction.  However,  this  could  only  be  settled 
by  bringing  o^u?  local  wool-scourers  into  closer- 
touch  with  those  who  handle  and  manufactuiw 
the  wool  into  woollen  goods,  and  the  wool-scouring 
industry  woidd  be  placed  on  a  more  soUd  founda- 
tion if  practical  research  work  were  carried  out  in. 
conjunction  with  some  English  experts  to  prepare 
a  standard  method  of  scouring.  The  majority  of 
the  wool-scourers  are  good  practical  men,  and 
good  judges  of  wool  ;  but  the  industry  just  lacks 
that  scientific  touch  which,  combined  with  prac- 
tical experience,  means  solidity. 

.^Vfter  the  wool  is  pulled  off  the  sweated  skin, 
the  pelts  are  removed  with  as  little  delay  as  pos- 
sible and  placed  in  lime  water  with  a  large  excess^ 
of  lime — about  1  to  2  lb.  in  10  galls,  of  water.  In 
some  cases  they  are  washed  in  clean  water,  and 
then  they  go  into  the  lime  vats,  which  are  some- 
times fitted  with  a  tanner's  paddle,  to  keep  them 
in  motion.  These  lin^e  liquors  are  not  sterile  to- 
all  species  of  bacteria,  but  apparently  they  retard, 
the  action  of  those  bacteria  peculiar  to  the  sweat- 
ing process.  At  this  stage  a  great  number  of  fell- 
mongers  sell  their  pelts  to  the  basil-tanner,  and 
this  preliminary  liming  in  paddle  vats  is  necessary 
after  sweating,  or  the  skins  would  soon  be  des- 
troyed by  the  putrefactive  bacteria.  This  liming^ 
process  may  only  last  from  one  to  sis  hours,  and 
the  skins  are  then  removed  and  placed  in  heaps, 
where  thev  remain  until  they  are  sent  to  the- 
tannery  ;  "or  they  may  be  left  for  three  or  four 
days  in  lime  pits!  and  in  some  cases  two  or  three- 
we'eks.  Prolonged  agitation  in  a  paddle  vat  is 
not  desu'able.  as  the  continual  friction  between  th& 
pelts  and  undissolved  luue  is  liable  to  injiu-e  the- 
grain  of  the  pelt. 

The  real  liming  process  only  starts  at  the  t-annery 
and  here  the  pelts  remain  in  lime  liquor,  without 
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apitation.  for  four  to  oisiht  days  ;  when  the  tom- 
poraturo  is  low  (winter),  the  skins  itH-eivo  one  day 
extra  in  the  lime.  The  usual  method  is  to  add 
fresh  lime  to  an  old  lime  liquor  and  then  throw  in 
the  skins.  Kaeh  day  the  skins  are  lifteil,  and  the 
lime  liquors  are  thorouirldy  agitated,  and  the  skins 
H'J  ba<^k  to  these  liquoi-s  before  tlie  undissolved 
lime  settles,  so  that  a  light  sprinklimt  of  lime  is 
deposite«l  on  all  the  skins.  The  supplies  of  pelts 
are  so  irregular  that  any  organised  system  of 
liming,  sueh  as  the  "  three  pit  system  "  of  working 
from  an  old  lime  to  a  new  one,  is  in  direet  oppo- 
sition to  the  chief  aim  of  the  nian.-\gers  of  these 
basil-tanneries,  and  that  is  a  "  quick  turnover  "  ; 
so  that  when  a  rush  is  on  these  tanneries  are  over- 
loaded with  pelts,  and  the  method  of  liming  must 
be  one  to  meet  the  congested  state  of  the  lime- 
yard,  by  sharpening  up  the  old  limes  until  they 
contain  an  excess  of  dirt  and  calcium  carbonate. 
They  are  then  cleaned  out.  and  fresh  limes  n\ade 
up  with  about  tliree  parts  clean  water  and  one  part 
old  lime  liquor.  This  mellowing  new  lime  with  old 
lime  liquor  is  rather  the  exception  than  the  rule. 
Approximately  the  consumption  of  lime  works  out 
at  200  lb.  per  "lOOO  skins. 

After  the  pelts  have  been  in  the  lime  liquors  for 
a  few  hours  they  begin  to  swell  or  plump,  and  to 
i-each  this  state  the  surface  of  the  pelt  must 
naturally  decrease  :  so  that  well  limed  skins  are 
usually  drawn,  and  uuich  stouter  than  the  pelts 
in  their  normal  state.  The  theory  of  the  liming 
process  is  very  complicated,  but  the  practical 
tanner  knows  that  if  the  pelts  are  not  limed  the 
resulting  leather  is  hard  and  thin,  and  a  well  limed 
pelt  gives  a  soft  and  stout  leather.  It  is  generally 
recognised  that,  chemically,  the  lime  has  a  slow 
decomposing  action  on  the  protein  molecular 
aggregates,  and  there  appears  to  be  an  unstable 
chemical  combination  between  the  lime  and  cer- 
tain groups  in  the  protein  molecules.  This  lime 
and  skin-protein  compound  has  a  greater  afllnity 
for  water  than  the  skin-protein,  and  the  natural 
result  follows  ;  the  pelt  absorbs  more  water  and 
swells,  as  explained  above.  ^Vllen  the  pelt  swells, 
a  number  of  cells  are  ruptured,  and  the  bundles  of 
white  fibres  are  changed  in  such  a  manner  that  the 
individual  fibres  are  separated  and  no  longer  exist 
as  one  compact  mass.  This  is  essential  to  the  pro- 
duction of  a  soft  leather,  and  is  probably  brought 
about  as  much  by  the  decompcsing  action  of  lime 
on  the  cementing  substance  as  the  straining  and 
rupturing  action  of  the  swollen  pelt. 

.•\fter  liming,  the  skias  are  thrown  up  in  heaps, 
and  in  this  condition  a  considerable  amount  of 
water  drains  away,  and  varyins  amounts  of  the 
lime  are  changed  to  carbonate.  After  these 
changes  the  pelts  are  not  so  slippery  or  greasy  to 
the  liand  or  to  the  rollers  of  the  fleshing  machine, 
and  consequently  the  workmen  are  able  to  flesh 
a  greater  number  of  skins  per  day.  Three  or  four 
days  are  allowed  for  the  skins  to" drain,  but  when 
the  busy  season  is  on  the  skins  often  remain  in 
heaps  for  two  or  thi-ee  weeks.  Lifting  the  pelts 
from  the  lime  liquors  and  placing  them  in  Ivaps 

f)robably  only  slightly  retards  the  action  of  the 
inie  on  the  pelt  protein,  and  pelts  should  not  be 
exposed  in  this  way  for  more  than  three  or  four 
days. 

Probably  the  most  popular  fleshing  machine  is 
the  Whitney.  Here  we  have  the  usual  cylinder 
with  spiral  knives,  revolving  at  a  high  speed.  The 
pelts  are  thrown  rm  revolving  rollers  controlled  by 
the  workman's  foot;  the  rollers  lift  the  skin  and 
hold  it  firmly  again.st  the  cylimler,  and  the  skin 
works  out  to  the  operator.  Only  one  half  of  the 
skin  is  fleshed  at  first,  and  the  skin  must  be  turned 
and  the  operation  carried  out  a  second  time  before 
it  is  completely  fleshed.  The  unfleshed  pelts, 
with  butts  all  one  way,  are  placed  close  to  the 
operatfir,  who  takes  each  one  singly,  places  it  on 
the  rollers,  turns  it,  and  then  throws"  it  on  the  heap 


for  the  trimmers,  never  taking  his  hands  olT  until 
it  is  finishei'.  We  have  seen  one  m»n  llesh  1800 
to  2:!00  sweated,  well-limed  and  thoroughly 
drained  skins  in  a  day  of  tij  working  houi-s. 

As  far  as  .Vustralasia  is  concerned.  New  Zealand 
is  the  home  of  painted  pelts  ;   anl  while  they  have 
as  raw  material  tlu>  best  sheej)  pells  in  the  "world, 
the    treatment    is    faulty    ai\d    leaves    room    for 
coasidi>rable    improvement.      New     Zealand    fell- 
mongers  must  recognise  that   before  they  get  the 
full  market  value  for  their  pelts  the  standard  of 
treatment   mu.st   be   raised,    not   so   much   by  the 
individual    freezing    works    or    felhunngery,    but 
rather  by  a  united  elTorl,  keei)ing  in  view  tlie  fact 
that  if  a  poor  class  of  pelt  were  exported  from,  sin  . 
Southland,   it   affects   the   market   value  of   thoi.. 
exported    from    .\uckland.     The    chief    faidts   an» 
probably    due    to    men    controlling    the    painting, 
liming,  etc.,  who  have  had  no  experience  in  the 
work  of  converting  the  pelts  to  the  various  leathers. 
If  one  does  not  see  the  results  of  painting,  liming, 
etc..  on  the  finished  leather,  then  one  f.alls  short 
of  the  ideal  practical  experience.      If  one  were  to 
take  green  New  Zealand  sheepskins,  paint,  wash, 
and  pickle  them,  they  would  then  be  in  a  condition 
to   be  exported  as  jiickled  pelts,  and  they  would 
look  all  right,  but  perhaps  to  the  experienced  man 
they  would  feel  a  bit  flat.     When  they  are  tanned 
the  resulting  leather  is  often  hard  and  flat,  or  what 
the  trade  calls  "  tinny,"     Here  the  trouble  is  one 
of    liming,    and    our    experience    is    that   a   great 
number  of  New  Zealand  pelts  are  not  thoroughly 
limed.      U   has  been  the  practice  in  a  number  of 
cases  to  take  the  pelts  after  pulling,  to  wash,  and 
then  throw  them  into  a  pit  with  a  little  lime,  and 
in  some  cases  without   any,       ^VIle^e   no   lime  is 
useil,    the    liquor    becomes   alkaline,    owing    to   a 
certain    amount    of    lime   and    sodium   hydroxide  | 
bleeding  from  the  pelts;    and  it  the  pelts  remain  : 
long   enough   here,   they  are   to   a   certain  extent 
limed,  but  it  is  exceedingly  hard  to  control  such 
a  method,  and  the  results  obtained  arc  bad.     The 
placing  of  these  pelts  in  lime  pits  is  too  often  looked 
upon  merely  as  storing  them,  when  the  rush  is  on 
and  the  fleshing  machines  are  blocked.     In  other 
cases  Inning  is  secondary  to  fleshing  and  getting 
the  pelts  in  the  sacks  for  export.     A  great  number  j 
of  New  Zealand  pelts  have  been  shipped  without 
ever  being  placed  in  a  decent  lime,  and  while  we 
must  admit  that  painted  pelts,  strongly  alkaline  ( 
with  lime  and  sodium  sulphide,  and  taking,  say,  i 
five   to  ten  days  to  get  to  the  pickle,  may   reach 
the  physical  condition  of  Imied  goods  without  ever 
going  into  a  lime,  the  process  is  too  uncertain  to  i 
give  regular  results.     At  the  present  time,  tanners 
using   New   Zealand   pelts   for   chrome  and  white  i 
leather  do  get  casks  of   pelts  which  give  the  tinny  | 
leather  already  di^scribed,  and  they  are  likely  t" 
get  these  results  imtil  the  New  Zealand  pelts  an 
worked    by   a    standard    method    based    on   thcii 
leather-producing  j)roperties.     The  sweated  pelts, 
after  being  trimmed  and  fleshed,  are  treated  for 
the    removal    of    lime,    which    exists    as    calcium 
hydroxide  combined  with  skin  protein,  and  varying 
amounts  of  carbonate  fixed  on  the  fibres  and  grain. 
The  pelts,  after  a  thorough  washing  in  a  paddlol 
with  a  constant  overflow  of  cold  water  for  about' 
20  minutes  to  1  hour,  receive  the  same  treatuicn! 
with  warm  w.-iter  (105°  F.).     The  results  obtained 
from  this  treatment  are  (1)  the  skins  are  washed 
free    from    dirt  ;     (2)    a    considerable    amount   of 
calcium   hydroxide  is  washed  out,   but,  the  fixed 
calcium  carbonate  still  adheres  to  the  fibres  and 
grain  ;     (S)     the    removal    of    calcium    hydroxide 
lowers  the  aflinity  of  the  fibre  for  water,  and  Ih'' 
pelts   fall  or  decrease  in  thickness  and  increa.se  in 
are.i,   but   under  present  local   conditions  do  n"! 
fall    to   their   normal   condition,    because   the  in- 
soluble calcium  carbonate  to  a  certain  extent  fixes 
the  skin  in  its  swollen  state,  and  should  be  decom- 
posed with  an  acid  giving  a  soluble  salt.     Unfortu- 


Vol. XXXV..  No.  4.]        COOMBS,  SWINBOURNE,  AND  GABB— FELLMONGERING  AND  TANNING. 


233 


nately  New  Siiiith  Wales  iKisil-tannors  do  iiiit  use 
the  right  aoids,  fur  after  the  washing  des(ril)ed 
above,  tlie  pelts  are  plat-eil  in  a  jjickle  coiilainiiig 
sulphuric-  aeid.  and  the  calciuiii  sulphate  remains 
fixed,  alTeetiiiLj  the  quality  of  the  (inished  K'ather. 

The  local  pelts  are  not  seudded,  dremdied,  bated, 
or  puUeil  down  with  organic  acids  or  auuiioiuuni 
salts.  Tlxey  go  straight  from  th(>  hot  water  wash 
into  the  pickle,  which  coidaiiis  suHicient  sulphuric 
acid  to  neutralise  all  the  lime,  and  leave  them 
decidedly  acid.  The  pelts  worked  under  the  above 
conditions  do  not  return  a  lu'st  class  sheep  leather 
or  basil.  The  process  could  be  improved  by  re- 
moving surface  lime  with  an  acid  giving  a  soluble 
calcium  salt.  Lactic,  formic,  or  even  hydrochloric 
acid  could  be  used,  liy  adding  small  quantities  at 
a  (iine,   after   the   hot    water   wash,   and   using  a 

Saddle  to  keep  the  pelts  in  motion  until  they  come 
own  to  the  normal  condition,  when  the  sniall 
amount  of  lime  left  could  be  easily  dealt  with  in 
the  pickle. 

Scudding  has  generally  been  looked  upon  as  one 
of  the  most  important  parts  of  the  process  of  pre- 
paring the  pelts  for  the  tan-liquors.  Here,  in 
New  South  Wales,  it  has  been  left  out  of  the  pro- 
cess, and.  apparently,  the  tanners  are  satisfied  with 
this  change.  .Scudding  is  usually  carried  out  by 
hand  work,  anil  the  object  in  view  is  the  removal 
of  short  hairs,  grease,  dirt,  etc.  If  the  pelt  has 
been  pulled  down  or  neutralised,  tlie  scraping 
action  of  the  scudding  knife  opens  it  out  and 
removes  the  wrinkles.  The  class  of  pelts  that  we 
are  describing  contain  no  short  hau's,  and  while  a 
certain  amount  of  grease  could  be  removed  from 
thera,  it  is  not  probable  that  the  results  would  pay 
for  the  extra  labour  on  merino  pelts.  Cross-bred 
pelts  may  be  improved  by  scudding,  but  after  a 
fair  amount  of  practical  experience  in  dyeing  basils 
that  have  never  been  scudded,  we  are  inclined  to 
think  that  hand-scudding  could  be  left  out  of  this 
process.  At  the  same  time,  the  .skin.s  require  some 
mechanical  action  to  stretch  and  remove  wrinkles, 
and  tliis  work  might  be  carried  out  by  the  aid  of 
a  machine  or  drum,  after  neutralising.  If  these 
pelts  were  neutralised  in  a  drum  with  hot  water, 
and,  say,  lactic  acid,  they  would  be  bigger  and 
give  better  results  at  the  setting-out  machines. 
However,  the  improvements  we  suggest  here  are, 
(1),  the  removal  of  surface  lime  after  washing  with 
acids  giving  a  soluble  calcium  salt  ;  (2),  some 
mechanical  action  to  stretch  and  remove  wrinkles 
from  the  pelts  before  they  enter  the  tan-liquors. 

The  pickling  process  is  carried  out  by  i^lacing 
the  pelts  in  a  solution  containing  common  salt  and 
strong  acitls.  such  as  sulphuric,  hydrochloric,  and 
formic.  Our  local  tanners  use  sulphuric  acid,  and 
keep  the  pelts  in  motitui  with  the  usual  paddle 
wheel.  The  pickling  solution  described  by  Procter 
is  made  up  with  salt  to  a  Barkonieter  density  of 
65"  (sp.  gr.  10().^),  and  the  salt  solution  should  then 
receive  enough  sulphuric  acid  to  make  100  c.c.  of 
the  pickling  solutiim  requii'e  15  c.c.  of  .V/1  sodium 
hydroxide  to  reach  the  neutral  point.  The  pelts, 
when  they  come  out  of  this  pickling  solution,  are 
placed  in  a  satur.ated  .salt  solution,  and  are  then 
ready  to  be  exjjorted  as  pickled  pelts,  or  they  may 
be  tanned  in  the  local  tanneries. 

Procter's  f(3rnuila  gives  satisfactory  results  if  the 
pelts  are  free  from  excess  of  lime,  and  he  probably 
proved  his  fornuda  by  working  on  p'nglish  pelts 
which  one  would  expect  to  reach  the  pickle  after, 
say,  scudding  and  drencliing,  almost  free  from 
lime,  or  slightly  acid.  As  a  rule  the  pelts  in  New 
South  Wales  are  decidedly  alkaline  before  going 
into  the  pickle,  and  they  also  contain  a  large  amount 
of  calcium  carbonate,  as  already  described  :  there- 
fore a  considerable  portion  of  the  acid  may  be 
neutralised  with  the  production  of  the  insoluble 
calcium  sulphate.  Under  these  conditions  it  is 
not  surprLsing  to  fmd  the  local  pickling  solutions 
much  stronger  than  the  one  outUned  by  Procter. 


We  can  give  particulars  of  pickling  solutions  used 
at  one  tannery  as  follows  : — 

Table  showing  soda  required  to  neutralise  pickle. 


Fresh   pickle. 

Used  pickle. 

No. 

Density 
Barkometer. 

100  CO. 
require  c.c. 
Nil  Soda. 

Density 
Barkometer. 

100  c.c. 
require  c.c. 
y/l  Soda. 

1 
2 
3 
4 
5 

45 

44 
47 
54 
59 

27-3 
28-6 
26-6 
28-2 
29-8 

40 
40 
44 
43 
54 

1-4 

2-2 
4-0 
1-8 
1-0 

In  the  above  example  the  acidity  is  high,  but  as 
the  method  of  preparing  the  pelts  does  not  remove 
theexcessof  lime,  we  mayassume,  with  a  few  excep- 
tions, that  the  acidity  after  neutralisation  is  not  a 
great  deal  stronger  than  Procter's  pickle.  Pelts  to  be 
exported  sometimes  go  into  a  saturated  solution  of 
.salt  after  leaving  the  pickle  ;  but  for  tanning,  they 
are  simply  thrown  upon  a  tray  to  drain  before 
removing  to  the  tan-liquors. 

Pickling,  under  normal  conditions,  sterilises 
the  pelts  so  far  as  putrefactive  bacteria  are  con- 
cerned, and  leaves  them  in  a  condition  suitable  for 
the  export  trade,  or  ready  to  enter  the  tan-liquors. 
It  is  not  a  hard  and  fast  law  that  sheep  pelts 
should  be  pickled  before  entering  the  tan-liquors 
if  good  leather  results  are  to  be  obtained,  but  one 
advantage  of  it  is  that  the  pelts  may  be  drained 
and  left  for  several  months  when  a  boom  is  on  in 
this  particular  industry,  but  the  unpickled  pelt 
would  have  to  go  at  once  to  the  tan  liquors  to 
prevent  decomposition.  Procter  states  that  pickled 
pelts  do  not  consume  as  much  tannin  (sumach)  as 
the  unpickled.  Another  advantage  of  pickling  is 
that  the  time  required  for  tanning  is  much  shorter. 

The  acid  in  the  pickling  solution  is  nearly  all 
fixed  by  the  pelt,  and  the  outer  solution  retains 
only  a  small  portion.  The  salt  diffuses  through 
the"  pelt  and  the  outer  solution  shows  no  variation. 
Apparently  no  salt  is  fixed  by  the  pelt,  and  the 
acid  is  generally  supposed  to  be  held  by  a  weak 
chemical  combination  which  is  unstable  unless 
there  is  weak  acid  in  the  outer  solution.  The  pelt 
can  be  washed  free  from  acid  if  it  be  suspended  in 
rumiing  water. 

The  amount  of  acid  used  in  pickling  would 
destroy  the  pelts  if  no  salt  -were  used.  The  acid 
pelts  have  a  great  affinity  for  water,  and  when  no 
salt  is  present  they  absorb  water  to  such  an  extent 
tl)at  they  are  abnormally  swollen,  and  the  fibrous 
and  celhilar  structure"  i.s  partially  destroyed, 
adversely  att'ccting  the  quality  of  the  resulting 
leather  ;"  so  that  pickled  pelts,  which  retain  a  large 
amount  of  acid,  should  never  l)e  placed  in  water  or 
tan-liquors  that  contain  no  salt,  or  the  outer  solu- 
tion should  contain  a  substance  capable  of  exerting 
an  osmotic  pressure  which  successfully  resists  the 
osmotic  pressure  or  affinity  for  water  of  the  acid- 
proteins  in  the  pelt,  and  abnormal  swelling  is  then 
repressed. 

The  pickled  pelts  are  tanned  with  tanmn  ex- 
tracted from  wattle  bark  of  various  kinds,  and 
opinions  varv  as  to  which  species  gives  the  best 
colour.  Adelaide  bark  (Acacia  iiijcnanlha)  is  sup- 
posed to  give  a  slight  reddish  colour  to  the  basils, 
and  this  is  probablv  due  to  exposure,  as  this  bark, 
when  bagged,  always  shows  more  red  than  the 
New  South  Wales  bark  ;  so  that  we  may  say  that 
Adelaide  bark  is  more  inclined  to  be  affected  by 
sunlight,  or  it  is  more  exposed  liefore  reaching  the 
tanneries  than,  say,  the  green  wattle  (Acacm 
decurrcns)  and  its  varieties.  The  bark  to  be 
leached  is  placed  in  large  spenders  and  treated 
according  to  the  theory  of  the  man  in  charge  of 


SM 


WRIGHT— COMPOSITION  AND  NDTEITIVB  VALT7E  OP  MUTTON  AND  LAMB.   [F»b.  88,  wis. 


this  work.  Cold  water  is  always  used,  and  there 
is  no  system  common  to  the  majority  of  the  tan- 
neries, "uidess  it  be  tlie  one  of  usinj:  a  sjilt  solution 
for  lea>hii\i;.  The  tan-liquors  all  eontnin  sjilt. 
and  in  the  majority  of  oases  these  siilt -liquors  are 
pumped  haok  on  to  the  liark,  and  even  the  fresh 
bark  at  times  receives  siilt  water,  so  that  the  result 
is  a  large  accumulation  in  both  spenders  (leaches) 
and  tanyarti  liquors.  Just  what  concentration  of 
salt  there  Is  in  the  tan-liquors  is  beyond  our  know- 
lediie,  but  we  are  probably  right  when  we  state 
that  the  majority  contain  sutticient  to  prevent  the 
pickled  pelts  from  swelling  excessively  in  the  first 
liquors.  The  apparently  weak  point  in  this  system 
is  the  effect  of  the  salt  and  faintly  acid  solution 
on  the  solubility  of  the  tannins,  and  one  would  not 
expect  to  get  the  good  resvilts  that  are  obtained 
when  only  water  Is  used.  The  salt,  by  keeping 
out  of  solution  the  difluultly  soluble  red  tannins, 
is  probably  the  means  of  keeping  the  basils  a  good 
colour,  and  if  one  were  to  leach  bark  with  water 
under  the  press-leach  system,  a  higher  percentage 
of  tannin  might  be  extracted,  iSut  it  is  quite 
pos-sible  that  the  colour  of  the  basils  would  be 
adversely  affected.  However,  this  is  another 
matter  we  hope  to  deal  with  in  our  research  work. 

Under  local  conditions  the  pelts  are  tanned  with 
the  aid  of  paddles.  Each  lot  of  pelts  receives 
4  to  8  liquors,  and  the  paddles  are  running,  in  some 
cases,  night  and  day.  These  pelts  are  thoroughly 
tanned  in  three  days,  using  the  paddles  only  in  the 
working  hours.  The  pelts  go  into  a  paddle  box, 
and  stay  thereuntil  they  are  tanned,  when  they  are 
thrown  out  to  drain  over-night,  and  then  prepared 
for  the  setting-out  machines.  Sometimes  sul- 
phuric acid  is  added  to  the  tan-liquors  it  the  pelts 
show  up  a  blue  colour  (iron  stain),  but  in  the 
majority  of  cases  an  excess  of  .acid  is  added  in  the 
pickle. 

The  bark  consumed  averages  about  1  ton 
(Adelaide)  for  150  to  KiO  doz.,  costing  about  Is. 
to  Is.  2d.  per  doz.  basils.  The  basils  or  tanned 
sheep  pelts  are  now  drained,  oiled,  and  set  o<it. 
The  setting-out  machine  stretches  and  lays  the 
skin  down  flat.  One  operator  can  set  out  900 
basils  per  day,  using  a  machine  somewhat  siniilar 
to  the  one  described  for  fleshing,  but  differing  in 
the  set  of  knives.  The  skins  are  now  diied.  and 
pass  through  a  staking  machine,  which  stretches 
the  dry  basil,  leaving  it  soft  and  pliable. 

We  have  already  dealt  with  several  weak  points 
and  suggested  improvements.  Taking  the  average 
final  products,  we  note  that  the  ash  (8%)  is  high, 
showing  an  excess  of  calcium  sulphate  and  sodium 
sulphate  and  chloride.  Leather  exported  to 
South  Africa  must  not  show  more  than  2%  ash, 
and  some  Xew  South  Wales  basils  have  been  held 
up  owing  to  their  high  percentage  of  ash.  Tliis 
trouble  could  be  prevented  by  removing  the  lime 
from  the  pelts  with  an  acid  giving  a  soluble  calcium 
salt,  and  the  basils  should  also  be  thoroughly 
washed  after  they  are  tanned. 

A  number  of  finished  Ijasils  .after  a  few  months 
show  the  effects  of  free  sulphuric  acid  in  the 
leather,  l)ecoming  very  red,  with  hard  and  brittle 
grain.  This  free  sulphuric  arid  trouble  can  only 
be  adjusted  by  controlling  the  pickling  process, 
and  no  constant  amount  of  acid  will  suit  all 
tanneries.  A  hard  water  used  for  leaching  bark 
would  neutrali.se  a  large  amount  of  acid  and  affect 
the  concentration  of  the  acid  in  the  skin.  Adding 
sulphuric  acid  to  the  tan-liquors  is  a  bad  practice. 

We  wish  to  thank  those  gentlemen  who  have 
assisted  us  to  carry  out  the  work  of  reviewing  this 
important  industry,  and  our  thanks  are  especially 
due  to  the  late  .Mr.  Mcl>aurin,  .and  Messrs  J. 
Swinbourne,  Jas.  .Swinbourne,  Hale,  and  H. 
Whiddon,  for  pemussion  to  examine  their  various 


plants,  and  also  Messrs.  Bradley,  Nugent,  W.  Gabb, 
Monk,  and  Hannah  for  the  generous  manner  in 
which  they  have  always  placed  their  practical 
experience  at   our  disposal. 

When  pointing  out  the  several  weak  links  in 
this  industry  we  also  desire  to  acknowledge  the 
valuable  work  of  the  pioneers  who  placeil  fcll- 
mongcring,  wool-scouring,  and  basil-tanning  on  a 
solid  foundation,  and  although  we  advocate  im- 
proved methods  scientilically  controlled,  we  yet 
recognise  the  valualde  pioneering  work  which 
makes  improvements  possible. 

DiSCUSSIO.N'. 

Mr.  A.  B.   Hector  inquii-ed  whether  anything     ' 
was  done  in  New  South  Wales  in  the  extraction  of 
wool  fat  ? 

.Mr.  Griffiths  asked  whether  the  authors  had 
tried  the  use  of  lime-sulphur  mixture  in  painting 
the  skin,  i.e.,  the  preparation  obtained  by  boiling 
lime  and  sulphur  together  in  water  ? 

Mr.  B.  J.  Smart  said  that  in  the  plumping  pro- 
cess, as  practised  in  England,  he  understood  that 
for  some  leathers  the  use  of  lactic  acid  did  not 
have  the  tendency  to  rot  the  leather  so  much 
as  sulphuric  acid. 

Mr.  A.  M.  Wright  said  that  in  New  Zealand  it 
was  usual  to  wash  the  skins  thoroughly  in  fresh 
water.  I  jme  and  sodium  sulphide  paint  was  used 
for  something  like  1  i  million  skins  per  annum, 
and  this  method  was  considered  to  give  greater 
control  than  sweating.  He  thought  that  where 
results  were  erratic,  this  arose  from  underliming, 
from  not  adequately  drencldng  the  skins. 

Dr.  R.  Greig-S.mith  said  that  skin  substance 
was  really  a  kind  of  gelatin,  and  that  the  action  of 
lime  seemed  to  be  to  loosen  the  fibre  ;  but  in  the 
case  of  tripe,  wliich  is  another  kind  of  gelatin, 
its  action  is  to  harden  the  fibre.  He  would  like  to 
know  the  reason  for  the  difference. 

Mr.  Coombs,  in  reply,  said  that  the  fat  was  not 
usually  recovered  from  the  wool,  except  when  il 
became  necessary  to  prevent  the  contamination  of 
a  clean  stream  of  water.  With  regard  to  the  use 
of  lime-sulphur  preparation,  he  said  the  results 
were  too  variable.  As  regards  the  choice  of  acid 
to  be  used  in  plumping,  lactic^  was  fairly  expensive, 
wliile  sulphuric  was  cheap  and  removed  iron  stains 
more  completely  than  lactic  ;  and  with  regard  to 
the  action  of  lime  on  the  skin  substance,  it  at  first  j 
made  a  very  firm  combination,  and  it  was  only  | 
after  some  days  that  the  pelt  became  soft  and 
pliable. 


THE  COMPOSITION  AND  NUTRITIVE  VALUE 
OF   MUTTON   AND  LA.MB. 

BY    A.    M.    WRIGHT. 

This  investigation  is  a  continuation  of  the  work 
published  in  this  Journal  in   1012*  ;    the  present 
study  covers  the  results  of  an  investigation  con- 
cerning the  composition  and  nutritive  value  of  the  , 
various  retail  cuts  of  mutton  and  lamb  aa  sold  j 
in  New  Zealand.  I 

Slauolilcr  ieala. — In  connection  with  this  in- 
vestigation ten  average  quality  sheep,  and  ten 
average  quality  lambs  were  taken  from  a  line  of 
stock  received  at  the  Christchurch  Meat  Com- 
pany's Islington  Works  :  these,  after  being  fasted 
for  twenty-four  hours,  were  weighed  alive  and  iin- 
mediately  slaughtered.  In  Table  I.  will  be  found 
the  weights  and  percentages  of  the  carcases  and 
of  the  various  by-products,  based  on  the  live 
weights. 

•  This  Journal,  31,  pp.  965—967. 
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T.UILE    I. 

Reaulie  of  slaughter  tests. 


Pounds 

weight. 

Per  cent. 

Ten 
Sheep. 

Ten 
Lambs. 

Sheep. 

Lambs, 

Live  weight 

Dressed  carcase  (warm)   . 
Dressed  carcase  (cold)  . . . 
Wool  

1097-0 
565-0 
554-0 
68-2 
61-8 
47-0 
33-4 
16-5 

66-5 
4-1 
40 
2-7 

21 
5-4 

12-4 

16-9 

1-9 

1-9 

0-7 

150 

1-0 

25-0 

37-0 

104-5 
14-0 

675-0 
368-0 
364-0 
72-0 
30-0 
24-5 
21^8 
13^4 

32-5 
2-4 
2-9 
1-7 

0-7 

1-9 

3-S 

8-2 

8-3 

1-8 

1-0 

0-5 

11-0 

1-0 

12-0 

18-0 

35-5 
2-6 

51-4 
50-5 
6-2 
4-7 
4-3 
3-0 
1-5 

6-0 
0-4 
0-4 
0-3 

6-2 
0-5 
1-1 
1-8 
0-2 
0-2 
0-1 
1-4 
0-1 
2-3 
3^4 

9^5 
1^3 

54^5 
54-0 
10-7 

Pelt 

4-4 

Bfcwd   

3-6 

Head 

3-2 

FWt 

2-0 

?»t  (caul,  kidney,  and  in- 

te.«tinal) 

Diaphragm  (skirt) 

Tongue  

Kidneys   

4-8 
0-4 
0-4 
0-3 

Sweetbreads  (thymus 

.gUnd)     

Bnins 

0^1 
0^3 

Heart   

0^5 

lADgS 

1^2 

Uver 

1-2 

Trachea  (windpipe)   

Spleen  

GalNbladder  and  contents 

Small  intestine    

Large  intestine 

0-2 
0-1 
0-1 
1-6 
0-1 

Other  intestines    

Stomach 

intestines 

1-7 
2-7 

5-5 
0-4 

Setail  cuts.  On  the  day  followiag,  a  carcase  of 
mutton  weighing  o^  lb.  and  a  carcase  of  lamb 
weighing  So  lb.  (cold  weights)  were  selected  froui 
the  twenty  carcases  from  the  slaughter  test,  for 
the  purpose  of  the  main  investigation ;  these 
carcases  were  split  and  the  left  half  of  each, 
weighing  28  lb.,  and  IS  lb.  respectively,  was  cut 
into  the  joints  usually  offered  for  sale  in  the  retail 
shops.  In  addition  each  cut  was  separated  into 
lean  meat,  sasible  fat,  and  bone  ;  in  order  to  com- 
pare the  various  cuts  as  to  their  relative  amounts 
of  lean,  fat,  and  bone  the  weights  have  been 
calculated  to  percentages  ;  these  figures  which 
represent  the  untrimmed  cuts  are  shown  in  Table  II. 

Rel/itive  cost  of  the  retail  cuts.  Throughout  New 
Zealand  the  prices  of  the  various  cuts  differ  con- 
siderably, and  are  liable  to  frequent  fluctuation, 
so  that  absolute  figures  for  the  market  retail  price 
of  the  cuts  would  serve  Uttle  purpose  ;  it  has  been 
fouild,  however,  that  by  taking  the  cheapest  cut 


as  1,  the  retail  market  prices  bear  relation  to 
one  another  as  foUows : — Neck  and  breast  ot 
mutton,  100;  shoulder  of  mutton,  l^oO  ;  fore 
quarter  of  lamh,  lt)7  ;  leg  of  mutton,  1-88  ; 
loin  of  mutton,  200  ;  leg  ot  lamb,  2-17  ;  loin  of 
lamb,  217.  Thus,  with  the  price  of  neck  and 
breast  of  mutton  at  3d.  per  11).,  the  other  (-uts 
in  the  above  order  will  be  4Jd.,  5d.,  ojd.,  6il., 
6id.,  and  CJd.  per  lb. 

Table  II. 

Average  weight  and  jterrentaye  of  lean,  visible  fat, 
and  bone  tn  the  retail  cuts. 


Weight  in  lb. 

Per  cent. 

Lean. 

Fat. 

Bone. 

Total. 

Lean. 

Fat. 

Bone. 

Mutton — 

Leg    

Loin 

Shoulder   . 

Keck    and 

Breast  . 

5-4 

4^7 
5^2 

2^0 

1-3 
2-4 
0-9 

0-6 

1-2 
1^5 
1^0 

1^8 

7^9 
8-6 
7^1 

1    4-4 

68-4 
54^8 
73^2 

45^5 

16-4 
27^8 
12^7 

13^5 

15^2 
17^4 
14^1 

41-0 

Lamb — 

Le?    

Loin 

Fore- 
quarter 

3^4 
2^1 

4^7 

1-1 
2-0 

0-9 

1^0 
0^9 

1^9 

5-5 
5-0 

7-5 

61^8 
42^0 

62^6 

20^0 
400 

120 

18^2 
18-0 

25^4 

The  chemical  composition  of  the  boneless  m,eats. 
The  right  half  of  the  carcases  used  in  the  previous 
determinations  was  sampled  for  chemical  analysis, 
the  total  boneless  meat  (lean  and  fat)  of  each  cut 
being  used  for  tliis  purpose. 

Moisture.  The  moisture  found  in  the  various 
cuts  ranged  from  57-92  %  in  the  leg  cut  of  the  lamb 
to  401 2%  in  the  loin  cut  of  the  same  carcase,  in 
general  the  higher  percentage  of  fat  being  found 
associated  with  the  lower  moisture  content. 

Ash.  The  percentage  ot  ash  or  mineral  salts 
varied  from  0-89%  in  the  leg  cut  of  the  lamb  to 
0-49%  i'l  the  loin  cut  of  the  same  carcase;  the 
ash  is  cliiefly  composed  of  the  chlorides  and  phos- 
phates of  potash,  soda,  lime,  and  magnesia,  which 
contribute  largely  towards  the  structure  of  the 
bone  and  other  tissues  ;  they  also  aid  the  digestive 
functions  and  increase  the  palatability  of  the 
cooked  meats.  There  is  no  evident  relation 
between  market  prices  and  the  palatability  of 
the  different  cuts  as  indicated  by  the  amounts  of 
mineral  salts,  the  cheaper  cuts  shewing  as  much 
ash  as  the  more  expeiLsive. 


Table  III. 
Percentage    chemical    composition    of    the    boneless  meat  of  the  retail  cuts. 


Mutton. 

Lamb. 

Leg. 

Loin. 

Shoulder. 

Neck  and 
breast. 

Leg. 

Loin. 

Fore- 
quarter. 

Mobtme   

49-08 
•87 
22^60 
2^956 

4^75 

•75 

4-00 

•596 

1^72 

■18 

1^90 

•92 

14-74 

16-64 

18-48 

46-64 
-67 
37-48 
2-394 

3-49 

-52 

2-97 

•430 

1^31 

•12 

1-43 

•62 

12-24 

13-67 

14-94 

55-94 

•76 
27-66 
2-495 

3-65 

-56 

3-09 

-485 

1-36 

-23 

1-59 

-72 

-12-55 

14^14 

15-56 

43-35 
•55 
42^56 
2^112 

3-06 

-44 

2-62 

•375 

1^18 

•11 

1-29 

-52 

10-79 

12-08 

13-18 

57-92 
•89 
24^08 
2-742 

4-39 

•71 

3^68 

•566 

1^66 

•22 

1^88 

•78 

14^87 

16^75 

17^11 

40-12 
•49 
48^38 
1^688 

2-47 
-43 

2-04 
•311 
■86 
■11 
■97 
■52 

8-59 

9^56 
10^56 

44-42 

Adi 

•64 

Fkt 

40^54 

Total  nitrogen  

2-283 

Cold  UKtttT  artract 

ToUl  solids 

3-31 

Ash 

-51 

Organic  extractives 

2-80 

Nitrogen   

■421 

Coagulable  proteins 

1-21 

Non-coagulable  proteins 

■16 

Total  soluble  proteins    

1^37 

Meat  bases 

•63 

Insoluble  protein  . 

11-62 

Total  determined  protein    ... 

12-99 

(^ude  protein  "• 

14-27 

*  Nitrogen  X  6-24. 
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Fal  varies  from  48-38 "^  >»  the  lamb  loin  cut 
to  22C0'\,  in  the  mutton  loj;  cut  ;  as  iiuiicutcd 
alK>vc.  it  is  iiotctl  that,  in  genera!,  the  higher  the 
fat.  the  lower  will  be  fouml  the  moisture  content. 
The  amounts  of  fat  bear  no  relation  to  the  market 
price  of  the  meats. 

Protein  varies  in  the  cuts  from  16-7.5%  in  the 
lauAb  lee.  to  9-50 "j  in  the  lamb  loin.  The  market 
prices  lUiarged  for  the  cuts  ai-e  not  in  proportion 
to  the  protein  contents. 

Mint  basts,  while  possessing  but  slight  food  value, 
ari-  ot  importance  because  of  their  influence  on  the 
{ulatability  of  the  meat  ;  they  aid  in  };i\  ing  cooked 
meat  it<  ttavou..  and  serve  in  part  as  stimuli 
to  the  digestive  glands.  Xo  relation  between  the 
market  price  ami  the  amount  of  meat  bases  seems 
to  exist  ;  indeed  one  of  the  highest  priced  joints, 
the  laiul)  loin,  contains  0-52  "„,  while  the  lowest 
priced  meat,  the  neck  and  breast  of  mutton,  con- 
tains the  same  amount. 

The  results  of  the  chemical  analyses  of  the 
boneless  meat  of  the  various  retail  cuts  are  shown 
in  Table  3. 

Conclusion. 

While  some  of  the  cuts  are  less  tender  ami  are 
therefore  more  difhcult  to  prepare  for  use  thaji 
others,  yet  the  constituents  (mineral  salts  and 
meat  l)ases)  whicli  give  flavour  to  cooked  meats 
show  little  dilTerence  in  the  various  cuts,  and  since 
the  digestibility  of  the  protein  Ls  iivdependent  of 
the  cut,  or  the  method  of  cooking,*  it  is  evident 
from  a  study  of  the  figuies  presented  above  that 
the  retail  market  prices  charged  for  the  various 
cuts  are  not  governed  by  the  relative  food  values, 
or  by  the  palatability  of  tlie  meats. 

For  permission  to  publish  these  results  the 
author  de.sires  to  express  his  thanks  to  the  C'lu-ist- 
church  Meat  Company  (Limited),  in  whose  labora- 
tory the  work  has  been  carried  out.    • 

Discussion. 

Mr.  T.  U.  Walton  questioned  the  accuracy  of  the 
opinion  expressed  that  no  relation  exLsted  between 
the  market  prices  and  the  food  values  and  palat- 
ableness  of  the  dilTerent  cuts.  The  lowest  priced 
cut.  the  neck  of  mutton,  contaim-d  (from  Table  2) 
more  than  10 °o  of  bone  ;  while  the  fore-quarter  of 
lamb  had  also  a  high  proportion  of  bone.  Owing 
to  tenderness  and  delicacy  of  flavour,  lamb 
fetched  a  higher  price  than  mutton.  Allowing 
for  difference  in  percentage  of  bone,  .an  equal 
quantity  of  boneless  lamb  cost  nearly  the  same 
price  from  the  difl'erent  cuts.  In  the  case  of 
mutton  al.so  allowance  for  bone  brings  the  prices 
nearer  to  one  another,  the  higher  price  being 
paid  for  the  fatter  cut. 

Jlr.  A.  B.  Hector  thought  that  digestil.ilitv  of 
meat  depended  on  palatableness  ;  that  when" the 
mouth  was  made  to  "  water,"  hormones  came 
into  play  and  more  digestive  fluid  was  secrete'!. 

Dr.  R.  Crkio-Sjutii  thought  that  to  a  large 
extent  flavour  was  paid  for  in  the  dilTerent  joints, 
and  that  some  were  more  tasty  because  they 
contained,  more  extractive  matter  tlian  others. 

Mr.  T.  .Stkkl  was  surprised  to  see  that  the  leg 
contained  .so  much  fat,  but  lie  questioned  the  state- 
ment that  the  method  of  cooking  made  no  differ- 
ence to  digestibility.  He  thought  that  ordinary 
experience  was  sufTicient  to  convince  anyone; 
that  there  is  a  difference  in  digestibility  of  the 
same   meat  cooked   in  different   ways. 

Mr.  F.  A.  Coombs  inquired  whether  there  was 
any  difTerence  in  the  composition  of  meat  from 
animals  reared  in  a  semi-ti'opical  climate  and  in  a 
colder  climate. 

The  AUTHOI'.,  in  reply,  admitted  that  there  was  a 
great  deal  in  tenderness  and  palatability,  but  he 

•  GrinrJIey  ami   Kmmett,  Bulletin   162,  U.S.A.  Dept.  Agric 
O.E.S. :    also   Orindley,   Moojoanier,  and   Port«r,   Bulletin    193. 
U.S.A.  Dept.  Agric,  O.E.S. 


said  that  the  relative  cost  per  pound  of  protein 
contents  was  much  higher  in  the  loin  ot  lamb  than 
in  the  shouUler  of  mutton,  lli-  agrei'd  that  the 
extractives  were  the  stimuli  whirh  exercised  the 
greatest  influence  on  digest  inn;  and  for  physio- 
logical reasons  meals  should  be  preceded  by  soups 
to  give  the  stimulus  to  digestion.  With  i-egavd 
to  the  climatic  elTect  on  the  growth  of  the  animal, 
lie  said  that  sheep  from  the  South  Island  of  New 
Zealaml  brought  the  highest  price  in  the  I/mdon 
market,  though  those  in  the  N'(M'th  Islaiul  came 
verv  close  to  them. 


Communication. 

THE  DETERMIX.VTION  OF  TOLUENE,  WITH 
A  NOTE  ON  THE  APrLU'.VTION  OF.THE 
METHOD  TO  BENZENE  AND  XYLENE. 

BY  HUGH  W.  J.\MES,  A.R.C.SC.  (LOND.). 

The  following  method  of  determining  toluene 
was  devised  in  view  of  the  extended  nature  of  the 
Government  requirement  for  coal  tar  distillates. 
It  is  hoped  that  this  method  may  prove  useful  to 
those  manufacturers  and  chemists  whose  work 
may  necessitate  the  use  of  a  rapid  and  aocurate 
test. 

The  results  given  in  Part  II.  have  been  found  of 
considerable  assistance  in  following  the  progressive 
changes  in  composition  of  the  distillates  obtained 
from  benzol  stills  that  are  employed  in  the  pro- 
duction of  pure  benzene  and  pure  toluene. 

DETEaiMINATION    IN    NAPHTHAS. 

The  Specification  is  divided  into  two  parts. 
The  object  of  Part  I.  is,  by  means  of  a  fractional 
distillation,  to  obtain  two  fractions.  I.  and  II..  of 
which  the  former  is  substantially  a  mixture  of 
toluene  and  benzene,  and  the  latter  a  mixture  of 
toluene  and  xylenes.  In  Part  II.  each  of  these 
fractions  is  submitted  to  a  rapid  distillation,  from 
the  results  of  which  the  percentage  of  toluene  in 
each  case  can  be  determined  by  reference  to  the 
Tables  provided. 

A  sample  of  one  pint  of  the  naphtha  should  be 
available.  The  top  of  the  thermometer  bulb 
should  be  i  inch  below  the  side  tul^e  of  the  flask 
or  column.  The  thermometers  used  must  be  correi^t 
or  their  error  known.  Barometric  correction 
should  be  made  on  the  basis  of  Of  for  each  tenth 
of  an  inch  above  or  below  the  standard.  A  rQund- 
bottom  flask  should  be  employed,  as  the  fractions 
can  then  be  distilled  to  a  small  residue. 

Part  I. 

In  which  the  naphtha  is  submitted  to  a  series  of 
three  distillations  referred  to  as  stages  A,  B,  and 
C.  -V  fractionating  column  is  necessary  for  all 
these  distillations,  one  or  other  of  the  following 
being  recommended  : — Le  Bel-Henninger,  6  bulbs  : 
Young's  "  rod  and  disc,"  20  discs  ;  Young's 
"  pear  "  still  head,  12  bulbs  ;  Young  and  Thomas' 
"  evaporator  "  still-head. 

Each  stage,  whether  A.  B,  or  C,  should  be 
started  with  a  clean  and  dry  flask,  column,  and 
condenser.  The  rate  of  distillation  is  to  be  main- 
tained throughout  at  one  drop  per  second  from  the 
end  of  the  condenser.  If  the  column  is  of  such 
type  that  it  retains  liquid  when  in  an  upright 
position,  it  should  be  drained  (by  inverting  or 
otherwise)  into  receiver  No.  0  at  the  end  of  stages 
B  and  C. 

Procedure. 

A.  Distil  2.50  c.c.  to  140°  C.  A  preliminary 
distillation  of  100  c.c.  may  be  made.  If  at  least 
95%  dLstils  below  140°  C,  distfllation  A  is  dis- 
pensed with,  and  the  original  250  c.c.  is  at  once 
submitted  to  B. 
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B.  Re-distil  the  distillate  obtained  in  A  (or  the 
original  sjuiiple),  collecting;  fractions  in  receivers 
numbered  as  under  : — 1.  Below  J)0°  C.  2.  90°  to 
100°.  3.  100"  to  109°.  4.  109°  to  112°.  5. 
112"  to  120°.     G.   Residue  at  120°  C. 

C.  Re-distil  the  fractions  2.  '.i.  i,  and  5  separ- 
atel}'.  receiving  all  the  liquid  that  distils  below 
110"0°  C.  in  each  case  in  receiver  No.  1,  and 
adding  all  residues  that  remain  undistilled  in  each 
case  at  1100°  to  that  in  receiver  Xo.  6. 

If  on  re-distilling  No.  2  the  residue  in  the  flask 
becomes  so  smaU  that  distillation  must  be  stopped 
before  110-6°  C.  is  reached,  the  flask  is  allowed  to 
cool.  Fraction  No.  3  is  then  added  to  the  residue 
of  No.  2,  and  the  distillation  continued.  If  the 
distUlation  of  No.  3  or  of  No.  4  has  similarly  to  be 
stopped  before  1100°,  the  same  procedure  is  to 
be  followed,  No.  4  being  added  to  the  residue  of 
No.  3,  and  No.  5  to  the  residue  of  No.  4. 


No.  1, 


Exceptiotis. 
Crude  unleashed  naphtha. 


If  a  crude  unwashed  naphtha  is  under  examina- 
tion, it  must  be  distilled  to  1qO°  in  stage  A.  The 
distiUatc  is  washed  vnXh.  sulphuric  acid  in  the 
usual  way,  and  is  then  submitted  to  B.  the  foUowina; 
fractions  being  collected  : — 1.  Below  90°.  2.  QQ° 
to  100°.  3.  100°  to  109°.  4.  109°  to  112°. 
5.  112°  to  120°.  6.  120°  to  140°  C.  In  stage  C, 
all  the  above  fractions  are  separately  distilled  to 
llO-O"  into  No.  1  ;  and  all  the  residues  at  that 
temperature  are  povu-ed,  when  cold,  into  a  vessel 
No.  7. 

So.  2.  Commercial  benzol  or  toluol. 
If  a  commercial  benzol  or  toluol  is  under  exam- 
ination, it  is  at  once  submitted  to  B,  as  in  this 
case  stage  A  is  not  required. 

Part  II. 

The  sample  now  having  been  separated  into 
three  fractions,  namely  : — Xo.  I.  DistUlate  ob- 
tained below  1100°.  in  vessel  No.  1  ;  No.  II. 
Distillate  from  110-6°  to  140°,  in  vessel  No.  6  (or  7) ; 
No.  III.  Residue  at  140°.  which,  if  any,  is  dis- 
carded, proceed  as  follows  : — 

Nos.  1.  and  II.  are  measured,  and  the  volumes 
corrected  for  loss  due  to  the  film  of  liquid  remain- 
ing in  the  several  receivers  used  in  each  case. 
The  amount  of  this  loss  must  be  determined. 
This  may  be  done  by  pouring  a  known  volume 
of  benzol  or  toluol  from  a  graduated  measure 
into  each  receiver,  agitating  it  in  order  com- 
pletely to  moisten  the  interior  of  the  vessel, 
and  subsequently  draining  the  liquid  back  into  the 
measure,  noting  the  loss  in  volume. 

Precautions  relative  to  Part  II. 

Before  distilling,  the  flask  and  condenser  tube 
should  be  moistened  with  the  fraction  to  be  distilled 
in  each  case,  and  allowed  to  drain.  After  distilla- 
tion, and  when  cool,  the  residue  is  drained  into  the 
measure  containing  the  distillate,  and  any  loss 
added  to  the  observed  volume  of  distUIate.  The 
graduated  vessel  used  in  measuring  out  the  liquid, 
should  be  employed,  without  drying,  for  collection 
of  the  distillate. 

The  flask  used  should  have  a  neck  about  5 
inches  long,  with  side  tube  at  about  the  middle 
of  the  neck  ;  and  the  bulb  should  be  of  about 
150 — 180  c.c.  capacity. 

Procedure. 
No.  I.  Fraction. — This  fraction  (or  100  c.c, 
if  there  he  sufficient  of  it)  is  distilled  from  a  dis- 
tillation flask,  with  side  tube  in  neck,  at  the  rate 
of  two  drops  per  second.  The  distillation  is 
stopped  at  85°,  90°.  95°.  100=.  and  108°  C,  the 
total  percentage  of  distillate,  if  any.  at  each  tem- 


perature being  noted.  It  will  be  found  that  one 
of  the  readings  will  be  witliin  or  very  near  the 
range  of  one  of  the  columns  in  Table  I.,  from  which 
the  percentage  of  toluene  in  Fraction  I.  can  be 
interpolated. 

The  distillation  is  finished  when  the  total  per- 
centage of  distillate  at  one  of  the  above  tempera- 
tures falls  within  the  range  of  the  corresponding 
column  in  Table  I. 

No.  II.  Fraction  is  similarlv  treated,  the  dis- 
tillation being  stopped  at  115°,  120°,  125°,  130°, 
and  137°  C,  and  the  total  percentage  of  distillate 
again  noted  for  each  temperature.  Reference  is 
then  made  to  Table  II. 

From  the  resulting  figures  the  total  toluene  in 
each  fraction  I.  and  II.  is  calculated,  and  the  sum 
of  these  is  the  toluene  in  the  original  250  c.c. 
of  naphtha. 

The  following  particulars  of  a  commercial 
benzol  illustrate  the  procedure  :  Fraction  I. 
234  c.c.  gi\-ing  83%  distillate  at  85°  C.  Reference 
to  Table  I.,  column  1,  indicates  that  it  contains 
approximately  9%  toluene  =21-1  c.c.  Fraction  II. 
15  c.c.  giving  distillates  as  under: — 115°,  27%; 
120°,  57O0;  125°,  65%;  130°,  78%.  Reference  to 
Table  II.,  column  2,  shows  that  a  distillate  of 
57  "o     at     120°     represents    approximately     69% 


toluene  =  10-3     c.c. 


31-4 
=  12-6': 


total     toluene, 

31-4 
toluene  in  original  sample  — — -  x  100  = 

2o0 

The  method  is  available  for  determination  of 
toluene  in  crude  coal  tar  naphtha ;  in  the  light  ofis 
resulting  from  the  scrubbing  of  coal  gas  and  of 
coke  oven  gas  ;  in  commercial  benzol,  toluol,  and 
solvent  naphtha  ;  also  for  determination  of  toluene 
in  "  motor  benzol  "  to  which  solvent  naphtha  has 
already   been  added. 

The  time  required  for  carrying  out  a  test 
averages  about  3i  hours. 

Trial  of  various  mixtures  of  benzene,  toluene,  and 
xylenes. 

The  percentage  of  toluene  indicated  by  the 
precedii^  test  is  placed  against  the  known  per- 
centage of  toluene  in  each  case. 


Heavy 

Toluene 

No. 

Benrene 

Toluene 

Xylenes 

naphtha  and 
creosote 

indicated 
by  test. 

% 

% 

% 

% 

% 

1 

86 

12 

2 

_ 

12-6 

2 

20 

65 

15 

— 

65-2 

3 

3 

15 

82 

— 

16-0 

4 

47 

3 

50 

— 

5-2 

5 

0 

90 

0 

— 

89-6 

6 

18 

8 

18 

56 

7-0 

7 

50 

0 

50 

— 

3-0 

Considerable  experience  and  practice  with  the 
above  method  have  shown  that,  for  naphthas 
containing  not  less  than  30  %  of  toluene,  the 
amount  of  error  should  not  reach  1  °o-  In  the 
case  of  naphthas  containing  less  than  30  %,  the 
error  may  reach,  or  slightly  exceed,  1  %.  The 
indications  are  unsatisfactory  only  when  toluene 
is  absent,  or  present  in  very  small  quantity.  A 
more  rigorous  fractionation  in  the  first  part  of  the 
test  would  reduce  this  error,  but  it  would  be 
unwise  to  make  the  method  more  complicated 
and  more  lengthy  in  order  to  deal  with  such  cases. 

A  course  of  procedure  for  naphthas  of  low  toluene 
content  would  be  to  carry  out  the  determination 
on  a  mixture  consisting  of  40%  of  pure  toluene 
and  60%  of  the  naphtha  under  examination. 
The  results,  after  allowing  for  the  added  toluene, 
wiU  then  be  satisfactory. 

Correction  for  paraffinoid   hydrocarbons. 
ParafiBnoid    hydrocarbons    are    detected    by    a 
specific  gravity  "determination,   which  should  be 
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made   on    traction   II.    at    15-5°  C.      The   specific 

1 

gravity  of  this  fraction  should  lie  between  0  865 

_  .    1                     Uxtuies  of  toluene  and  benxene 

and  0S70.  as  the  toluene  obtainable  from  such  a 
naphtha  would  include,  at   most,   only  traces  of 

1 

uene 
%            85* 

90*                »5' 

100° 

108* 

pamtlins.  and  would  have  a  specific  gravity  above 
0-8t>8.  and  thus  be  of  a  quality  suitable  for  those 

purposes  for  which  pure  toluene  is  required. 

56 
57 

82-8 
30-5 

In  actual  determination  of  the  paraffins  it  may 

58 

28-0 

he  taken  that  the  "  pure  "  toluene  obtainable  from 

59 

250 

a    naphtha    would    contain     1%    of    paraftinoid 
hvdrocarbons  for  every  0  002  by  which  the  specific 

60 

22-0 

56-5 

61 

54-5 

gravity  of  fraction  No.  11.  at  15-5°  C.  falls  short 

62 

52-3 

of  0  S(>7. 

63 
64 
65 

501 

For   example,    a   naphtha   shows,    on   analysis. 

47.9 
45-6 

74-0  "o  of  toluene.     The  specific  gravity  of  fraction 

No.  il.  is  OSOl— that  is,  OOOti  below  0-867.     The 

66 

43-2 

"  pure  "  toluene  from  this  naphtha  would  contain 

67 
68 

40-8 
38*2 

S'o   of   paraffins.      To   correct    the   indicated  per 

69 

35-7 

cent,  of  toluene  for  this,  subtract  from  it  3%  oi 

70 

33-0 

its    total,    thus: — 74x003=2-2   (approximately). 

71 

80-0 
27-0 

Toluene  m  the  sample  =  7  4  0— 2-2  =  71-8%. 

72 

73 

24-0 

Table  I. 

74 
75 

76 

21-0 
18-0 

76-0 

75'0 

Tol- 

Hixtoies  of  toluene  and  benzene. 

77 
78 
79 

73-9 
72-6 
71.3 

nene 

% 

85° 

90°                 95° 

100°               108° 

80 

81 
82 

70-0 
68-4 

66-8 

I 



83 

65-0 

2 

— 

84 

63-0 

3 

98-2 

85 

60-8 

4 

94-5 

5 

91-0 

86 
87 

58-2 
55-9 

S 

89-2 

88 

52-5 

7 

87-0 

80 

49-1 

8 

850 

90 

45-0 

9 

82-6 

10 

80-0 

91 
92 

40-0 
35-0 

11 

770 

93 

29-0 

12 

74-2 

94 

21-0 

13 

71-0 

95 

11-0 

14 

68-0 

15 

M-0 

96 

6-0 

97 

3-0 

16 

60-0 

98 

17 

56-2 

99 

— 

18 

1       52-4 

100 

— 

19     '       -tS-O 

20     1       42-5 

21 

37-0 

i 

22 

32K> 

23 

28-0 

Table  II. 

24 

23-0 

25 

17-0 

71*3 

, 

28 
27 
28 
29 

69-5 
67*2 

Tol- 

Mixtures of  toluene  and  xylenes. 

85< 
630 

uene. 

% 

115° 

120° 

125° 

130° 

137° 

30 

60-7 
6S-0 

31 

1 

[ 

_ 

32 

55-6 

2 



33 

53-0 

3 

40 

34 

50-5 

4 

6-5 

35 

48-0 

5 

1 

11-0 

38 

45-0 

6 

17-0 

37 

421 

7 

23-0 

38 

39-5 

8 

28-0 

39 

35-5 

9 

32-3 

40 

33-2 

10 

37-0 

41 

30K) 

11 

41-0 

42 

26-8 

12 

45-0 

43 

28-2 

13 

48-5 

44 

10-5 

14 

51-2 

45 

ISK) 

67-0 

15 

53-5 

48 

55-3 

16 

55-8 

47 

53-5 

17 

58-0 

48 

51-5 

18 

59-8 

40 

49-5 

19 

61-5 

50 

47-2 

20 

63-3 

51 

44-9 

21 

650 

52 

430 

22 

1 

66-f 

53 

40-2 

23 

67-8 

54 

38-0 

24 

692 

55 

1 

35-2 

25 

1 

1 

21-7 

70-5 
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Tol- 

Dcnc. 

% 


Uixtures  of  toluene  and  xylenes. 


115* 


to 

61 

<2 

63 

64 

«5 

66 

67 

68 

OS 

70 

7i 

72 

73 

74 

75 

76 

77 

78 

79 

80 

41-5 

81 

460 

82 

M-0 

83 

540 

84 

58-0 

85 

620 

86 

66-0 

87 

700 

88 

73-5 

89 

76-3 

90 

79-3 

91 

82-2 

92 

85-0 

93 

87-7 

94 

90-4 

95 

93-0 

96 

95-5 

97 

980 

98 

99 



100 

— 

For 

De 

the  p 

coal 

tar   it 

120° 


17-0 

20-0 
23-5 
26-5 
29-5 
32-7 

3o-7 
38-7 
41-5 
44-0 
46-7 

49-5 
52-1 
54-9 
57-2 
59-6 

62-0 
84-5 
67-0 
69-4 
71-6 


77-5 
79-2 
80-9 


125° 


130° 


137° 


36-3 

38-8 
41-2 
43-4 
45-7 
48-0 

50-2 
52-3 
54-5 
56-6 
58-6 


24-7 
27-5 
30-3 
33-0 
35-7 

38-2 
40-7 
43-1 
45-4 
47-6 

49-8 
51-8 
53-5 
55-3 
57-2 

59-0 
60-7 
62-3 
63-8 
65-3 


Determnation  in  CkJAL  Tar. 

For  the  purpose  of  determining  the  toluene  in 
'*    is    necessary    to   separate    the    crude 


naphtha  from  the  tar  by  fractional  distillation, 
and  to  wash  this  naphtha  (which  contains  the 
wliole  of  the  tohiene)  with  sulphuric  acid  be/ore 
applying  the  test  described  aliove. 

Sufficient  of  the  tar  is  distilled  to  yield  at  least 
2.50  c.c.  of  crude  uai)htha.  Generally,  8000  c.c. 
of  tar  will  be  found  ample.  Some  tars,  how- 
ever, contain  so  much  nai)htha  that  4000  c.c,  or 
even  less,  may  be  used. 

Part  I. 

Distillation  of  the  tar. 

The  tar  is  placed  in  a  glass  retort  or  an  iron 

still,    preferably    the    latter.     A    convenient    and 

easily-constructed  still  is  shown  in  the  diagram. 

Tar  still  for  laboratory  use. 


T.  Thermometer.  V.  Cork  loosely  inserted  to  act  as  safety 
valve.  C.  Water-cooled  condenser.  GG.  Gas  supplies.  HR.  Ring 
burner  for  i>reliminary  heating.  DR.  Ring  burner  employed 
as  additional  source  of  heat  when  the  water  has  been  distilled  off. 

A  thermometer  is  fitted  in  such  a  position  that  the 
bulb  is  surrounded  by  the  vapour  in  the  still. 
The  delivery-pipe  of  the  still  is  connected  to  a 
water-cooled  condenser.  Distillation  is  then 
started.  The  distillate  is  collected  in  a  receiver 
which,  when  the  thermometer  indicates  220°  C.,  is 
removed  and  a  second  receiver  substituted  for  it. 
When  this  change  of  receivers  is  made,  the  supply 
of  water  to  the  condenser  is  shut  off.  The  distillate 
is  collected  in  the  second  receiver  until  the  ther- 
mometer indicates  260°  C,  at  which  point  the 
distillation  is  stopped. 

During  the  time  that  the  distUlate  is  being 
collected  in  the  first  receiver,  a  sample,  amounting 
to  two  or  three  drops  of  the  distillate,  should  be 
taken  periodically,  and  allowed  to  fall  upon  the 
surface  of  cold  water  contained  in  a  beaker  or  other 
suitable  vessel.  When  one  of  these  samples 
becomes  partly  or  wholly  solid,  the  water  supply 
to  the  condenser  is  shut  olT,  and  the  water  remain- 
ing in  the  condenser  is  allowed  to  become  warm. 
The  water  supply  is  shut  off  in  any  case,  as  stated 
above,  when  the  change  of  receivers  is  effected. 
This  is  done  in  order  to  avoid  the  risk  of  blockage 
by  naphthalene,  which  would  be  very  dangerous. 

Prom  the  foregoing  procedure  two  fractions  are 
obtained,  namely  : — (a)  Light  oil  and  water  up  to 
220°  C.  ;  (6)  creosote  oU,  220°  to  260°  C. 

Part  II. 
Distillation    of    the   products   obtained   in   Part    I. 

For  this  purpose  a  fractionating  column  is 
employed,     A  strip  of  cotton  material  is  wound 
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round  the  column  in  siuh  a  manner  as  completely 
to  cover  it  except  the  side  tube  and  the  portion 
that  projects  within  the  neik  of  the  llask  containing 
the  product  to  be  distilled.  This  prevents  the 
formation  of  too  mucli  liquid  by  undue  condensa- 
tion in  the  column.  The  top  of  the  thernionieter 
bulb  should  be  i  inch  below  the  side  tube  of  the 
column. 

The  liiiht  oil  is  separated  from  the  water  and  is 
then  distilled  to  UHl"  t\  The  water  is  measured. 
The  cn-osote  oil  is  similarly  distilled  to  I'JO''. 
The  distillate  from  the  creosote  oil  is  now  added 
to  that  obtained  from  the  Uijht  oil,  and  the  mixture 
is  thoroughly  shaken.  If  any  water  settles  out,  it 
is  separated'  and  measured.  The  total  quantity 
of  water  obtained  from  the  tar  is  noted. 

The  mixture  of  distillates  obtained  from  the 
light  oil  and  the  creosote  oil  now  constitutes  the 
crude  naphtha  of  the  tar.  The  crude  naphtha  is 
measured.  250  e.c.  is  then  distilled  to  150'  C,  and 
treated  as  described  in  "  The  determination  in 
naphthas."     {^'ide  Exception  No.   1,  ante.) 

The  following  are  particulars  of  an  actual 
determination :- — Tar  taken,  7000  c.c.  ;  less 
water,  300  c.c.  ;  tar  (anliydrous),  ($700  c.c. 
Yield  of  crude  naphtha,  400  c.c. 

Dctenniimtion  of  toluene  in  the  crude  naphtha. — 
Distillate  to  150°  (prior  to  washing  with  acid), 
106  c.c.  :  loss  on  washing  with  acid,  8  c.c.  ; 
washed  distillate  =  98  c.c. 

Fraction  I. — 49  c.c,  giving  35  "^  distillate  at 
85°  C.  Reference  to  Table  I.,  column  1,  indicates 
that  it  contains  21-4%  toluene  =  10-5  c.c. 
Fraction  J  I. — 29  c.c.  giving  43  °o  distillate  at 
120'  C.  Keference  to  Table  II.,  column  2, 
inilicates  that  it  contains  03-6%  tolucno  =  18-4  c.c. 
Toluene  in  250  c.c.  of  naphtha.  28-9  c.c.  The 
total  amount  of  toluene  in  the  400  c.c.  of  naphtha, 
and,  of  course,  in  the  tar  from  which  this  naphtha 

was  distilled,  is  289x400  ^^q.^  c.c.     The  amount 

2o0 
of    toluene    in    the    anhydrous    tar    is    therefore 
46-2x100 


6700 


=  0-69%. 


Assuming  that  1  ton  of  coal  yields  10  gallons  of 
anhydrous  tar,  and  taking  the  weight  of  1  gallon 
of  toluene  as  8-7  lb.,  the  amount  of  toluene 
obtained  per  ton  of  coal  carbonised  will  be 
0069  x8-7=0  001b. 

Determtnatiok  of  Benzene. 

Xo.  1  Fraction.  Part  II.,  contains  the  benzene 
present  in  the  original  naphtha,  and  consequently 
Its  amount  can  be  approximately  ascertained 
by  subtraction,  from  the  total  volume  of  this 
fraction,  of  the  amount  of  toluene  it  contains. 
As  determined  in  this  manner,  the  figure  found 
will  include  any  carbon  bisulphide  and  thiophen 
present. 

Determin.\tion  of  Xylol  (Solvent  Naphtha). 

The  determination  of  the  xylenes  by  fractional 
dLstillation  is  not  satisfactory,  owing  to  the 
probable  presence  of  ethylbenzene  and  other 
hydrocarbons.  For  the  approximate  estimation 
of  xylol  (solvent  naphtha)  the  following  procedure. 


in  the  case  of  a  crude  naphtha,  will  demonstrate 

tho     method.     Distil     the     naphtha     to     100°  C. 

(thmugh    a    column),    wash     the     distillate    with 

sulphuric    acid,    etc.,    and    submit     the    washed 

naphtha  to  stage  A  of  the  toluene  doterniiuatiou 

(i-i(/c  Exception  >>o.  1 — Oude  Naphtha),  collecting, 

however,  an  additional  fraction  distilling  between 

150'  and  170°  ('.     The  amount  of  xylol  will  then 

be  found  by  adding  together  the  following  three 

quantities  : — («)    The    traction   obtained    in   stage 

I   A  between  150   and  170'  ;   (6)  the  fraction  obtained 

.   in  stage  B  between  140°  and  150°  ;    (c)  the  dilTer- 

I   ence  between  the  quantity  of  toluene   in  fraction 

,    II.  and  the  total  amount  of  that  fi-action. 

I  Application  to  Works  Practice. 

In  the  case  of  benzol  stills  employed  in  the 
1  production  of  pure  benzene  and  pure  toluene, 
1  the  distillate  obtained  between  the  two  pure 
produ<-ts,  though  it  may  contain  very  small 
amounts  of  xylenes,  etc.,  may  be  regarded 
practically  as  a  mixture  of  toluene  and  benzene  ; 
also,  the  tlistillate  that  follows  after  pure  toluene 
has  ceased  to  appear,  may  be  regarded  practically 
as  a  mixture  of  toluene  and  xylenes. 

Consequently,  by  submitting  100  c.c.  of  the 
run  of  the  stUl  to  distillation  as  described  in 
Part  II.  of  the  method  for  the  determination  in 
naphthas,  and  by  subsequent  reference  to  the 
tables  given,  the  composition  of  the  distillivte 
at  any  moment  can  be  revealed,  and  thus  the 
course  of  the  distillation  can  be  intelligently 
followed.  This  simple  test  can  be  performed  by 
the  stillman  himself  with  very  little  practice, 
and  it  can  be  accomplished  in  a  few  minutes. 
It  is  hardly  necessary  to  lay  stress  on  the  advantage 
of  knowing  exactly  what  a  still  is  doing  at  any 
moment. 

Note  on  TitE  Washing  of  Naphtha  with 
Sulphuric  Acid. 

The  naphtha  is  shaken  with  10%  of  its  volume 
of  concentrated  sulphuric  acid  for  ten  minutes 
in  a  separating  tunnel.  (The  mixture  of  acid  and 
naphtha  frequently  becomes  so  hot  that  partial 
sulphonation  of  the  latter  occurs.  To  obviate 
tliis  as  far  as  possible,  the  separator  containing  the 
mixture  sht)uld  be  immediately  immersed  in  cold 
water,  and  shaken  under  the  surface  of  the  water 
until  the  contents  no  longer  tend  to  become  hot.) 

The  separator  is  allowed  to  stand  for  half-an- 
hour  for  settlement  of  the  brown  "  acid-tar." 
This  is  then  run  off  and  50  c.c  of  water  is  poured 
in,  but  not  agitated  with  the  naphtha.  When 
complete  separation  has  occurred,  the  water  is 
drawn  olT,  and  similar  washings  of  water  are 
poured  in,  without  shaking,  until  they  are  free 
from  opalescence.  The  naphtha  is  then,  and 
then  only,  shaken  gently  with  further  successive 
washings  of  water  until  these  no  longer  show 
opalescence.  Ten  c.<-.  of  a  clear  solution  of 
caustic  soda  (sp.gr.  1075)  is  then  run  in  and 
shaken  with  the  naphtha,  and  drawn  off,  after 
complete  separation.  (If  the  solution  of  caustic 
soda  is  not  entirely  free  from  suspended  solid 
matter,  difficulty  will  probably  be  experienced 
in  effecting  a  separation  from  the  naj)htha.) 

Finally,  the  naphtha  is  shaken  with  two  wash- 
ings of  water,  each  of  50  c.c,  which  are  drawn 
oli  to  the  last  drop. 
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British  Patent  Liiivs.  and  their  bcariinj  i»i  future 
German  trade.  J.  Keith.  J.  Gas  Lighting,  1916, 
133,  309. 

Thk  Patents  Act  of  1907,  with  the  Act  of  1914  and 
rules  made  thereunder — after  the  war  had  begun — 
are  slated  to  be  responsible  for  the  foUowii^ 
present  grievances  : — 1.  The  Comptroller  of  the 
British  I'atent  Office  has  not  apparently  the  power 
to  refuse  acceptance  of  any  application  for  a 
British  patent,  even  although  a  patent  for  the 
identical  invention  may  have  been  granted  and 
published  years  before  in  a  foreign  country. 
2.  Any  tierman  desiring  to  appropriate  a  British 
invention  for  which  a  Britisli  patent  has  been 
granted  to  a  British  inventor  may  do  so  in  the 
following  circumstances  :  Supposing  the  British 
inventor  applies  witliin  twelve  months  for  a  patent 
in  Germany  for  his  invention,  his  application  may 
be  successfully  opposed  there  on  one  ground  or 
another,  and  a  decision  issued  in  cu'cumstances 
such  that  the  British  applicant  cannot  secure  a 
hearing.  In  the  case  of  an  opposition  to  a  British 
application  of  a  German  suliject,  proceedings  are 
postponed  to  the  end  of  the  war.  3.  Under  the 
1907  Patents  Act,  anything  known  or  unknown 
for  which  a  patent  is  applied  in  this  country,  how- 
ever impracticable  (for  which  a  British  patent 
specification  has  not  been  filed  in  the  British 
Patent  Office  Library  during  fifty  years  before  the 
date  of  apphcation).  is  entitled  to  British  patent 
protection — 51  years'  anticipation  does  not  count. 
It  is  urged  that  in  the  revision  of  our  patent 
system  (foreshadowed  recently  by  ^Ir.  Runciman, 
the  President  of  the  Board  of  Trade),  there  should, 
among  other  things,  be  included  : — 1.  A  real  search 
to  ensure  novelty  and  validity,  before  any  applica- 
tion for  a  patent  be  entertained.  2.  Xo  patent  to 
be  granted  unless  novel  or  practicable.  3.  The 
entire  abolition  of  all  renewal  fees.  i.  The  exten- 
sion of  the  period  for  each  patent  from  fourteen  to 
seventeen  years.  5.  Some  form  of  a  guarantee  for 
a  bond  fide  inventor.  6.  Simplified  Court  pro- 
cedure in  patent  cases,  so  as  to  limit  the  heavy- 
expense  of  patent  litigation.  Jloreover.  in  the 
formulation  of  any  new  Patents  Act,  inventors, 
engineers,  and  business  men  should  be  called  into 
consultation  more  than  patent-counsel,  lawyers, 
and  patent  agents,  as  has  hitherto  been  the  case. 

Patents. 

Drying    by    hot    air    circulation  :     Process    of  and 

apparatus  for .     G.     D.     Harris.    Bayonne, 

X.J.,  U.S.A.  Eng.  Pat.  23.291,  Nov.  30,  1914. 
Heated  air  is  passed  successively  over  the  upper 
and  lower  surface  of  the  material  to  be  dried, 
which  is  supported  on  foraminous  trays  in  a 
superposed  series  of  chambers.  The  air  is  re- 
heated by  coils  in  chambers  at  the  side  of  the 
drying  chamber  between  each  passage  over  or 
under  the  material. — W.  H.  C. 

Vacuum-dryer.     H.  E.  Allen  and  F.  T.  MitcheU, 

Washington,  D.C.     U.S.  Pat.  1.165,306,  Dec.  21, 

1915.     Date  of  appL,  May  25.  1915. 

A  CYLINDRICAL,  jacketed,  vacuum  drving  chamber 

has  ground  flanges  at  each  end,  which  make  a  tight 


joint  with  scats  formed  in  the  flanges  of  the  end 
walls  of  the  chamber.  The  ends  are  kept  in 
position  by  bolts  which  pass  through  the  annular 
heating  space. — W.  H.  C. 

Dryer.  A.  F.  Grambauer,  Chicago,  111.  U.S.  Pat. 
1, 165,774,Dec.28,191o. bate  of  appl.,.\lar.27, 1914. 
Aj«  inclined  drum  is  provided  with  axial  heating 
coils  and  with  a  rotating  shaft  carrying  brushes 
which  sweep  over  the  inner  surface  "of  the  drum 
and  the  outer  surface  of  the  heating  coUs,  and 
at  the  same  time  feed  the  material  forward.  Air 
Ls  forced  through  the  drum  in  the  opposite 
direction. — W.  F.  F. 

Drying  ovens ;    Automatic  regulation  of  the  tem- 
perature of by  means  of  a  thermostat.     H. 

Laissle.Cannstatt.  Ger.  Pat.  287,706,  Oct.  17, 1913. 

The  movement  of  the  thermostat  is  communicated 
by  suitable  gearing  to  a  connecting  rod  having 
projections  which  work  in  slotted  pieces  con- 
trolling the  valves  of  the  fuel  and  air  supply  pipe. 
The  inchnation  of  the  slotted  pieces  to  the  con- 
necting rod  is  adjustable.  Dampers  in  the  heating 
flues  are  also  operated  by  the  movement  of  the 
thermostat. — A.  S. 

Furnaces ;     Reverberatory    and    the    like  ■ 


.  A. 
Payne,  Moxley.  and  W.  Smith,  sen.,  W.  Smith, 
jun.,  J.  F.,  F.  J.,  and  S.  B.  Smith,  Darlaston. 
Eng.  Pat.  4948,  Mar.  31,  1915. 
Water-cooling  chambers  are  formed  in  the  side 
walls  and  bridge  of  the  combustion  chamber  of  an 
oil-fired  furnace.  The  water  chambers  have 
taper  branches  leading  to  the  combustion  chamber. 
Tiie  liquid  fuel  is  supplied  from  a  main  through 
pipes,  which  are  fixed  in  the  water  chambers 
and  provided  with  atomising  jets,  which  pass 
through  the  tapered  branches.  Aiv  is  suppUed  to  a 
closed  chamber  beneath  the  hearth,  which  is 
formed  partially  or  entirely^  of  perforated  bricks, 
and  passes  up  through  the  perforations  into  the 
combustion  chamber.  The  hearth  may  be  fixed 
or  made  to  sUde  in  and  out  of  the  furnace. — \\'.H.C. 

Separator.  Sifter  or  screen.  G.  H.  Fraser,  New 
York.  U.S.  Pats,  (a)  1.165,865,  (b)  1,165,866, 
(c)  1,105,867,  (D)  1,165,868,  (e)  1,165,869.  and 
(F)  1.165.870,  Dec.  28,  1915.  Dates  of  appL, 
(a)  Dec.  29,  1910  ;  renewed  Mar.  30,  1915  ; 
(B),   (c),   (D),  (E),  and  (F),  June  29,  1915. 

(a)  The  material  in  the  separator  is  divided 
by  distributors  into  a  numVjer  of  separate  portions, 
and  currents  of  air  are  caused  to  flow  horizontally 
outwards  through  each  portion  by  independent 
suction  blowers  surrounding  each  distributor. 
(B)  The  material  entei-s  the  separator  at  the  top, 
and  falls  into  an  inverted  cone  having  a  depending 
central  tube  opening  into  a  chamber  into  which 
air  is  forced  through  a  tangential  inlet  by  a 
blower.  The  material  is  forced  back  and  outwards 
over  the  top  of  the  cone,  and  falls  through  an 
annular  space  bounded  by  the  outer  wall  of  the 
casing  and  a  cvlinder  depending  from  the  periphery 
of  the  cone.  '  The  heavier  particles  pass  down- 
wards to  an  outlet  and  the  lighter  particles 
pass  upwards  within  the  cylinder  and  over  the 
edge  of  a  cone  just  below  the  first-mentioned  cone. 
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This  cone  is  provided  with  a  similar  depending 
tube,  which  opens  into  a  settlinj;  chamber  con- 
nected to  the  suction  side  of  tiie  blower,  (c) 
The  material  is  fed  into  a  rotating  cup  in  the  upper 
part  of  the  casinii,  and  is  distributed  over  the  rim 
on  to  the  uppermost  of  a  series  of  superposed  and 
alternately  oppositely  inclined  annular  jilates 
spaced  apart  from  one  another.  Air  is  caused  to 
How  through  the  series  of  plates  from,  within, 
while  collecting  cones  for  coarse  and  line  material 
are  pi-ovided  below  the  chambers  inside  and 
outside  the  series  of  i>lates.  (j>)  The  material  is 
fed  by  a  rotary  distributor  against  a  series  of 
inclined  baftles  above  a  collector  for  coarse 
material,  on  the  same  principle  as  in  (r),  while  air 
is  forced  through  fi-om  within  to  a  surroimding 
annular  chamber  opening  into  a  settling  chamber 
below.  An  outer  annular  chamber,  open  at  the 
bottom,  is  connected  tangentially  at  its  upper 
end  to  the  suction  side  of  the  blower,  (i:)  In 
apparatus  as  in  (d),  the  air  is  divided  into  anmdar 
currents  which  pass  independently  through  each 
separate  section  of  the  distributed  material.  The 
exhaust  air  is  passed  successively  through  a  dust 
setthng  chamber  and  a  foraminous  extractor,  to 
remove  suspended  material.  (F)  A  circular  or 
conical  screen,  or  a  number  of  concentric  conical 
screens,  on  to  which  the  material  is  fed.  arc 
periodically  jarred  by  the  impact  of  a  revolving 
striker  on  projections  from  the  screen. —  W.  F.  F. 

Separation;  Art  of  ceniriiugal .    T.E.Brown. 

New  York.    U.S.  Pat.  '], 165,567,  Dec.  28,  1915, 

Date  of  appl.,  Jan.  28,  1915. 
The  material  is  fed  continuously  into  a  centrifugal 
separator  rotating  on  a  vertical  axis  and  having 
a  filter  of  granular  material  between  its  outer 
perforated  wall  and  an  inner  protecting  grating. 
The  separated  sohd  is  removed  by  an  ejector 
reciprocating  within  the  grating. — W.  F.  F. 

Separator ;     Ceittrifugal .      V.    J.    Gianelloni, 

Burtville,  La.  U.S.  Pat.  1,166,347,  Dec.  28,  1915. 

Date  of  appl.,  May  20,  1915. 

A  DKUM,  B,  having  the  shape  of  a  frustum  of  a 

cone,  is  supported  and  rotated  by  a  hollow  spindle, 

A,  within  an  outer  casing,  E.    Liquid  to  be  treated 


ifl  supplied  to  the  hollow  spindle  and  passes  through 
perforations  into  the  drum.  The  smaller  end  of 
the  drum  is  closed  and  is  provided  with  perfora- 
tions spaced  away  from  the  periphery,  and  the 
lower,  larger  end  is  provided  with  a  cover,  C, 
■which  can  be  closed  or  opened  whilst  tlie  drum 


is  i-otating.     The  outer  casing  is  provided  with  a 
diaplu-agm,  E',  and  with  outlets,  O,  F.- — W.  H.  C. 

Refrigeration  ;     Process   of  ■ 


.  .       H.    H.    South- 

worth,  t'levelaiid,  Ohio,  and  C.  G.  Armstrong, 
New  York,  Assignoi-s  to  The  Iceless  Machine 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  I,lti5,633,  Dec. 
28,  1915.    Date  of  appl.,  June  11,  1912. 

G.\s  is  driven  oft'  from  a  solution  thereof  in  a  still, 
and  condensed  in  an  absorbent  liquid.  The  con- 
densed gas  is  re-evaporati'd  by  lieat  abstracted 
from  the  substance  to  be  cooled,  and  passed  back 
to  the  original  solution.  The  heat  acquired  by 
this  weak  solution  in  the  first  stage  is  used  to 
control  the  heat  supply  to  it,  and  to  release  the 
solution  to  an  intermediate  vessel,  whence  it 
passes  to  the  absorbing  vessel,  whilst  strong 
solution  from  the  latter  passes  to  the  still.  The 
heat  of  the  weak  solution  after  lea\nng  the  still 
is  used  to  control  the  admission  of  the  strong 
solution  from  the  absorber  to  the  still.  The 
transference  is  effected  by  the  pressure  set  up  due 
to  the  interchange  of  heat  between  the  weak  and 
strong  solutions. — W.  F.  F. 

Catalytir  meiiil  [nickel]  powder.  C.  Ellis,  Montclair, 
N.J.  U.S.  I'at.  1,165,956,  Dec.  28,  1915.  Date  of 
appl.,  July  3,  1915. 

A  CATALYTIC  metal  powder  is  prepared  from  a 
friable  mixture  of  non-colloidal  nickel  hydrate 
(hydroxide)  and  salts  soluble  in  water,  but  free 
from  insoluble  foreign  substances. — W.  F.  F. 

Catalytic  body  [cerium]  and  method  of  making  the 
same.  C.  Ellis,  Montclair,  N.J.  U.S.  Pat. 
l,167,280,Jan.i,1916.  Dateofappl.,  Aug.  9,  1912. 

Granular  charcoal  is  piu-ified  by  treating  it  with 
solvents  to  dissolve  compounds  of  .alkali  and 
alkaline-earth  metals.  After  drying,  the  purified 
charcoal  is  impregnated  with  finely  divided  cerium 
by  spraying  it   with  the  atomised  molten  metal. 

— W.  H.  C. 

Filtering  apparatus.  J.  P.  Albert,  Warren,  and 
N.  R.  BuUer,  Harrisburg,  Pa.  U.S.  Pat.  l,16(i,802, 
Jan.  4,  1916.    Date  of  appl.,  Apr.  21,  1915. 

A  RECT.\NGULAR  tank  is  divided  by  a  series  of 
detachable  hollow  partitions,  2,  3,  4,  5,  20,  21, 
into  a  series  of  separate  compartments,  6,  7,  8,  9, 


10,  18,  19.  The  li(|uid  to  be  fUtered  is  fed  into  the 
compartment,  6,  which  is  provided  with  a  strainer, 
and  flows  from  the  liottom  through  the  opening, 
12,  in  the  first  partition,  upwards  between  the 
partition  walls  and  tlirough  the  opening,  13, 
into  tli(^  second  compartment,  7,  and  so  on  to 
compartment,  10.  From  the  latter  it  flows  under 
the  parfition,  15,  upwards  and  over  tiie  partition, 

11,  then  downwards  and  below  the  jjartition,  20, 
into  the  compartment,  18.  This  <()nipartnient 
is  provided  with  trays,  25,  26,  27,  wliich  suj)p(irt 
suitalile  filtering  material,  and  the  liquid  flows 
upwards  through  the  filter,  over  the  top  of  the 
partition,  21,  and  in  a  similar  manner  through  the 
compartment,  19. — W.  11.  C. 

Filter  ;    Pressure .     Gebr.  Sachsenberg  A.-G., 

Rosslau.    Ger.  Pat.  287,243,  Sept.  11,  1914. 

A  PRESSURE  filter,  for  use  in  connection  with 
fixed  or  rotating  Ijoilers  in  whi<h  alkali  or  other 
solution.s  are  evaporated,  coiLsists  of  a  box  fitting 
in  an  opening  in  the  wall  of  the  boiler  and  fixed 
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to  this  wall  l>y  moans  of  bolts.  The  side  ot  the 
box  w-itliin  Iho  boiler  is  piTforatcd,  and  at  tlie 
opposite  side  t  he  box  is  closed  by  a  removable 
perforated  plate  held  in  place  by  bolts  passing 
through  the  box.  On  the  outer  side  of  the  per- 
forated plate  is  a  removable  cover  provided  with  an 
outlet  opening.  The  inner  faces  of  the  perforated 
sides  of  the  box  are  lined  with  filtering  material, 
and  the  box  is  filled  with  gravel  or  the  lilce. — A.  S. 

Filter-cakes ;     Process   for    automaiicalbj    pressing 

and   indicating   the   thickness   of  the   cakes. 

A.   L.   Genter,   UerHu-Wihuersdorf.      Ger.   Pat. 
287,318,  May  3.  1914. 

A  MOVABLE  press-plate,  D  (fig.  1 ),  is  placed  in  the 
closed  filtering  chamber  at  the  desired  distance 
from    the    filter-plate.    B.     The    liquid    entering 


through  A,  exerts  pressure  on  both  sides  of  D, 
and  maint.ains  it  in  position  until  the  press-cake, 
O,  becomes  sufficiently  thick  to  interfere  with 
the  supply  of  liquid  on  one  side  of  the  plate,  D, 
whereupon  the  latter  is  forced  against  the  press- 
cake  and  compresses  it ;  the  thickness  of  the  cake 
is  indicated  by  the  pointer,  P.  In  fig.  2  is  shown 
an  arrangement  in  which  the  filter-plates,  E,  are 
movable  and  themselves  act  as  press-plates. — A.  S. 

Filter  for  dehydrating  linasse  and  the  like.  Schmidt 
und  Blecher,  Hamburg.  Ger.  Pat.  287,513, 
Apr.  28,  1914. 

The  filter-chamber  is  mounted  to  rotate  around  a 
vertical  hollow  shaft  and  is  divided  into  compart- 
ments, each  of  which  is  provided  at  the  bottom 
with  a  cylindrical  casing  into  which  a  suction  pipe 
and  a  pressure  pipe  open  at  different  levels.  An 
automatically  operated  piston  valve  opens  and 
closes  the  opeixings,  so  that  each  compartment  is 
placed  alternatelv  under  suction  and  under 
pressure. — A.  S. 

Evaporator-shells;    Automatic    feed    apparatus    for 

.     J.  Sorensen,  Brooklyn,  N.Y.     U.S.  Pat. 

l,166,273,Dec.2S.1915.Dateofappl.,Mar.31,1915. 
A  VACrxTM  evaporating  vessel  is  provided  with  a 
float  chamber  connected  with  the  evaporator 
below  the  level  of  the  liquid  and  also  connected 
with  the  space  above  the  liquid  by  a  vacuum 
conduit.  A  float  within  the  float  chamber 
operates  a  lever  in  the  vacuum  conduit  to  connect 
<"■  disconnect  the  latter  with  a  pressure  device, 
which  opens  or  closes  the  liquid  feed  valve. 

— W.  H.  C. 

Evaporator.  3.  Naef,  Dermott.  Ark.  U.S.  Pat. 
l,167,204,Jan.  4, 1916.  Date  of  appl.,  Oct.  1,1915. 
An  open  circular  pan,  having  a  dished  bottom,  is 
seated  upon  a  boiler  and  has  an  upstanding  spii-al 
partition  forming  a  spiral  trough,  through  which 
me  hqmdto  be  evaporated  flows  from  the  peripherv 
to  the  centre,  where  it  is  discharged  through  a  pipe, 
7  X.  P^^^  through  the  boUer.  The  spiral 
trough  has  radial  plates  to  impede  the  flow  of  the 
uqma. — W.  H.  0. 

Supjended   solid   or   liquid   particles   from   gases; 

tlectrical      separation     of .       H.      Puning, 

Mumch.     Ger.  Pat.  286,912,  Nov.  5,  1913. 
VERTnc.AL  wires,  threads,  bands,  or  the  like,  down 
Which  water  or  other  electricaUy  conducting  Uquid 


is  caused  to  flow,  are  used  as  discharge  electrodes. 
Tarry  or  like  particles  are  thus  prevented  from 
adhering  to,  and  reducing  the  elliciency  of  the 
electrodes. — A.  S. 

Liquefaction  and  separation  of  gases  ;  Accelerating 

the  icorking  of  apparatus  for  the .     R.  Jlewes 

Berlin.     Ger.  Pat.  28li,7(i4,  July  19,  1913. 

Tke  compressed  gas  enters  at  c  into  the  annular 
chamber,  d,  passes  through  the  valves,  a,  into  the 
chamber,  i,  where  it  expands,  and  flows  to  the 
outlet  as  shown.  At  the 
same  time  either  a  portion 
of  the  compressed  gas, 
entering  at  c,  is  passed 
through  e  into  the  cham- 
ber, /,  and  thence  through 
g  into  h,  or  an  independent 
supply  of  compressed  gas 
is  forced  through  a  pipe 
not  shown  and  then 
through  e  into  /.  At 
the  commencement  the 
valves,  6,  are  kept  closed 
and  hence  the  gas  in  / 
and  h  is  practically  stag- 
nant. The  expanded  gas 
flowing  upwards  through 
i  cools  the  compressed  gas 
flowing  through  d,  and 
also,  more  strongly,  the 
stagnant  gas  in  /.  After 
some  time,  the  valves,  b, 
are  opened,  and  the  compressed  gas  in  h  passes 
through  and  expands,  and  flows  to  the  outlet,  k, 
cooling  still  further  the  compressed  gas  in  /,  so 
that  liquefaction  of  the  gas  in  h  commences  verv 


soon  after  opening  the  valves,  b. — A.  S. 
Gases ;     Electrical     purification     of  ■ 


G. 


Krause,  Munich.  Ger.  Pat.  287,648,  Oct.  9,  1913. 
The  cUscharge  and  the  collecting  electrodes  of 
each  set,  of  opposite  polarity,  are  connected  with 
the  source  of  current  alternately.  In  this  way  it  is 
possible  to  place  the  electrodes  very  close  to  one 
another  and  utilise  nearly  the  whole  of  the  cross- 
sectional  area  of  the  chamber  traversed  by  the 
gas  under  treatment.  :Moreover,  the  possibility 
of  sparking  between  the  electrodes  is  practically 
excluded,  and  hence  it  becomes  possible  to  treat 
explosive  gases. — A.  S. 

Gases  ;  Electrostatic  purification  of  - 


.     G.  Brodt- 
mann,  Berlin.     Ger.  Pat.  287,783,  Mar.  26,  1914. 

TnK   gas   is   dried   before   being  passed   into   the 
purifying  apparatus. — A.  S. 

Separating  dust  from  air  or  other  gases  ;  Apparatus 

for .     Zeitzer  Eisengiesserei  und  Maschinen- 

bau-A.-G.,  Zeitz.  Ger.  Pat.  287,189,  Apr.  9,  1914. 
The  dust  is  separated  by  causing  the  air  or  other 
gas  to  pass  through  a  rotating  wheel  provided  with 
several  layers  of  radial  troughs,  U-shaped  in  cross- 
section,  disposed  with  their  concave  sides  facing 
the  stream  of  gas,  and  opening,  at  the  periphery 
of  the  wheel,  into  an  annular  dust-chamber.  The 
troughs  are  spaced  apart,  and  those  in  one  layer 
are  in  register  with  the  intermediate  spaces  in 
adjacent  layers  ;  the  intermediate  spaces  are 
blocked,  except  for  a  smaU  opening,  at  some 
distance  from  the  periphery. — A.  S. 

Agglomerates  from  poicdered  materials  ;  Production 

of .     C.  A.  Brackelsberg,  Diisseldorf-Stock- 

um.  Ger.  Pat.  287,606,  Nov.  6,  1913. 
The  powdered  material  is  mixed  with  a  suitable 
solution  to  form  a  mixture  which  will  set  or  harden 
on  evaporation  of  the  solvent.  The  mixtme  may 
be  preheated  and  fed  into  a  rotating  drum,  which 
serves   both  as   an  agglomerating  and   a   drying 
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chanibor.  or  tho  cold  uiixturi-  may  l>e  apgloinorated 
in  a  nuatinjr  ili-imi,  and  tho  a^jiloiueratos  dried 
in  a  second,  heated  dnim  rotated  iiuiepondontly 
of  the  agjrloHieratinj:  drum.  The  ags'i'i'ioratinj; 
dnini  is  pivvided  witli  pressiusr  devices  and  means 
for  conveyinji  away  tho  liquid  which  sejiai-ates. 
DifTort»nt  sohitious  may  bo  used  as  binding;  material 
acconlinj;  to  the  nature  of  the  powdered  material  ; 
niantRinese  and  iron  ores,  for  example,  may  be 
afrplonierated  by  means  of  soliitit>ns  of  a  manganese 
salt  and  an  iron  salt  respectively, — A.  S. 

Cteaniug  surfaces  [of  etuiincs,  etc.]  ;  Process  of  ■ 


G.  Durham  and  C  W.  McGuirk,  Scranton.  Pa., 
U.S.A.  Eng.  Pat.  10.139,  July  12,  1915. 
Under  Int.  Conv.,  July  10,  1914. 

Tanks  or  the  like  for  heating  Uqtiid.    H.  K.    Brain, 
London.     Eng.  Pat.  14,122,  Oct.  5,  1915. 

Uixing  ajrparatus.  J.  E,  Marwedel,  Cologne- 
Ehrenfeld,  Assignor  to  Chem.  Fabr.  vorm. 
Weiler-ter  51eer,  Uerdingen,  Germany.  U.S.  Pat. 
l,106,139.Dec.28,1915.Dateofappl.,July20,1910. 

See  Ger.  Pat.  228,544  of  1909  ;    this  J.,  1911,  73. 

Gases;  ilethod  and  meeins  for  effecting  the  com- 
bination of — — .  R.  Winne,  Schenectady.  N.Y., 
Assignor  to  General  Electric  Co.  U.S.  Pat. 
l,10C,294,Dec.28,1915.Dateofappl.,Oct.20.1913. 

See  Eng.  Pat.  6739  of  1914  ;    this  J.,  1915,  552. 

Drying  apparatus.  J,  J.  F.  Bal^s,  Talence,  France. 
U.S.  Pat.  1.106,311,  Dec.  28,  1915.  Date  of 
appl.,  3Iar.  5,  1914. 

See  Fr.  Pat.  455,223  of  1913  ;    this  J.,  1913,  859. 

Emulsifyhig  apparatus.  S.  H.  Blichfeldt,  SouthaU, 
Assignor  to  Flakes  A/S.  Copenhagen.  U.S.  Pat. 
l.lC(j,319.Dec.28,1915.Date  of  appl. .Aug.24, 1914. 

See  Eng.  Pat.  23,0.53  of  1913  ;   this  J.,  19U,  1167. 

Evacuation  process.    U.S.  Pat.  1,166,792.    See  IIb. 


IIa— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Coal  and  coke  supplies  ;    Committees  on . 

Owing  to  the  increasing  demands  of  industries 
connected  with  the  War.  District  Coal  and  Coke 
Supplies  Committees  have  been  appointed,  with 
the  object  of  ensuring  that  munition  firms  and 
other  important  consumers  obtain  the  supplies 
they  need  with  as  little  delay  as  possible.  '  Com- 
mittees have  Ijeen  formed  or  are  in  coui-se  of 
formation  in  tliefollowing  districts  : — 1.  Scotland  ; 
2.  Northumberland  ;  3.  Durham  ;  4.  Cumberland  ; 
5.  I..ancashire.  (  heshire.  and  North  Wales  ;  ti.  West 
Yorkshire  :  7.  .South  Yorkshire  ;  8.  Nottingham, 
Derby,  and  Ix^icester  ;  9.  .Staffordshire,  Warwick- 
shire,'and  .Shropshire;  10.  South  Wales;  and  11. 
Somersetshire  and  Forest  of  Dean,  and  Bristol 
Coalfield.  It  will  be  the  business  of  these  Com- 
mittees to  see  that  the  resources  of  their  districts 
are  utilised  to  the  best  advantage  and  that  the 
requirements  of  important  industries  are  fully  met. 
Mr.  Kunciman  has  appointed  the  following  gentle- 
men to  Ijc  a  Committee  to  consider  all  questions 
relating  to  the  distribution  of  coal  and  coke  that 
may  be  referred  to  them  from  time  to  time  by  the 
Board  of  Trade  or  submitted  by  the  iJistrict  Coal 
and  Coke  .Supplies  Committees  : — Mr.  W.  F.  Mar- 
wood  (Board  of  Trade).  Chairman  ;  .Sir  Kichard 
A.  S.  Kedmayne  (If.M.  (Iiief  Inspector  of  Mines), 
Vice-Chairman ;  .Mr.  H.  F.  Carlill  (IJoard  of 
Trade);  Commander  T.  Fisher  (Admiralty);  Mr. 
J.  C.  Hamilton  Greig  ;  Mr.  F.  J.  .lones  ;  Mr. 
Leonard   W.    Llewelyn    (Ministry    of    Munitions)  ; 


Mr.  Arthur  H.  Pease;  .Mi.  K.  W.  Price  (Ministry 
of  Jlunitions)  :  .Mr.  F.  Tatlow  (Railway  Executive 
Committee);  and  .Mr.  W.  Walker  (Deputy  Chief 
Inspector  of  Mines).  Mr.  W.  .\.  Ix'O  (Hoard  of 
Trade)  and  Captain  C.  E.  Williams  (Ministry  of 
-Munitions)  will  act  as  Secretaries  to  the  Com- 
mittee. 

TFood  ;  Determination  of  the  calorific  power  of . 

K.  iloroto.  Bureau  of  Forestry,  Dep.  Agric. 
and  Commerce,  Tokyo,  1915.     4  pages. 

The  calorific  power  of  130  species  of  wood  waa 
detenuined  by  heating  2  grms.  of  each  sample 
(sawdust )  with  an  excess  of  litharge  and  multiply- 
ing the  weiglit  of  lead  reduced  by  117  :  the  results 
given  vary  between  1175-5  and  4409-2  calories  per 
grm.— W.  E.  F.  P. 

Flame  ;  Propagation  of in  mixtures  of  hydrogen 

a/irf  air.  The  "  uniform  movement."  W.  A. 
Haward  and  T.  Otagawa.  Chem.  Soc.  Trans., 
1916,  109,  83—89. 

MiXTiTKES  of  hydrogen  and  air,  when  ignited  in 
horizontal  tubes,  behave  differently  from  mixtures 
of  methane  and  air  (Wheeler,  this  J.,  1914,  1195), 
The  flame  travels  more  rapidly  in  the  hydrogen 
mixtures,  and  in  some  cases  the  explosion  wave 
develops  after  the  flame  has  travelled  a  short 
distance  from  the  open  end  of  the  tube  ;  but  the 
phenomena  preceding  the  development  of  the 
explosion  wave,  or  occuri'ing  when  tlie  explosion 
wave  is  not  set  up,  resemble  those  obtaining 
with  mixtures  of  methane  and  air  ;  the  flame 
travels  at  first  at  a  uniform  speed,  and  this 
"  uniform  movement  "  is  succeeded  by  a  "■  vibra- 
tory movement."  Experiments  were  made  ^^■itll 
mixtures  ranging  from  the  lower  to  the  upper 
limit  of  inflammability,  using  tubes  of  9,  11-5, 
and  25  mm.  diameter.  Over  a  great  part  of  the 
range  of  inflammability,  the  speeds  in  the  11-5  mm. 
tube  were  25 — 30  cm.  per  sec,  higher  than  in  tiie 
9  mm.  tube,  and  with  a  25  mm.  tube  the  speeds, 
over  two-thirds  of  the  range,  were  75 — 100  cm. 
per  sec.  liigher  than  in  the  9  mm.  tube.  With 
mixtures  rich  in  hydrogen,  howevec,  the  speeds 
were  almost  identical  in  the  tlu-ee  tubes  ;  that  is, 
the  cooling  influence  ot  the  walls  became  nearly 
negligible,  owing  probably  to  the  high  thennal 
conductivity  of  hydrogen.  The  maximum  s])eed 
of  propagation  of  the  flame,  which,  in  the  25  mm. 
tube,  was  about  500  cm.  per  sec,  was  obtained 
with  mixtxires  containing  38 — 45%  H,  and  not 
with  one  particular  mixture  as  stated  by  Mallard 
and  Le  Chateli(>r  (Ann.  des  Mines,  1883.  [viii], 
4,  314),— F.  SODN. 

Petroleum     and     asphalt ;       Origin     of .      C. 

Richardson.  Amer.  Petroleum  Congress,  San 
l"Yancisco,  Oct.  25,  1915.  J.  Ind.  Eng.  Chem,, 
1916,  8,  4. 

The  author  has  shown  previously  (this  J,,  1915, 
412)  that  the  formation  of  Ti'inidad.  asphalt  is  to  be 
attributed  to  the  surface  action  of  colloidal  clay 
upon  a  heavy  petroleum.  This  conception  is  now 
extended  and  it  is  considered  that  the  origin  of 
all  forms  of  petroleum  must  be  attributed  to 
surface  action  between  a  natural  gas  and  the 
"  sands  "  with  which  it  comes  in  contact.  The 
character  of  the  petroleum  wUl  depend  on  the 
nature  of  the  gas  and  of  the  "  sand.  If  the  gas 
contain  sulphur,  a  sulphur-containing  petroleum 
will  result,  but  this  may  be  of  a  different  type 
from  a  petroleum  formed  when  the  "santt" 
contain.s  sulphur.  This  may  explain  the  dilTerence 
between  Tritiidad  and  Mexican  petroleums,  which 
contain  sulphur  in  (juite  different  forms.  If  the 
"  sand  "  is  of  a  colloitlal  nature^  asphaltic  petroleum 
will  lie  formed,  but  if  it  more  nearly  resembles 
a  true  sand,  showing  less  surface  a(-tion,  oil  of  a 
paraffin  nature  may  be  formed.— A.  S. 
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UtUUation  of  kitchen  refuse  and  industrial  refuse 
for  the  production  of  dry  fodder  and  fat,  by  the 
applicalion  of  the  iraste  heat  in  gas-icorks.  Frank. 
.Sec  XIXb. 

Patents. 
Briquettes:      Apparatus    for    cooling    coked- 


Dianiant-Biikettworke  G.  m.  b.  H..  Berlin.   Ger. 

Fat.  1>87,372,  Mav  13.  1914.     Addition  to  Ger. 

I'at.  280,554. 
The    briquettes    are    conveyed    from    the     car- 
bonising kiln  to  a  hopper  and  fall  thence  into  a 
chamber   in   which   they   form    a   uniform    layer 
on   a    slopiuir    perforated    table.     A    longitudinal 
reciprocating  motion  imparted  to  the  table  causes   j 
the  briquettes  to  travel  through  and  out  of  the 
chamber,  whilst  they  are  cooled  and  at  the  same   i 
time  deprived  of  gases  and  dust  by  a  current  of 
cold  air  which  is  passed  downwards  through  the   , 
table.     The  separated  dust  settles  on  the  sloping 
floor  of  the  chamber  and  passes  out  at  its  lowest 
point  into  a  trough  of  water,  and  the  gases  are 
carried  to  an  exit  fiue  with  the  heated  air. — F.Sodn.    ■ 

Coke-ovens  ;  Continuous  process .    J.  A.  Bishop,   ' 

Ma^coutah,  111.     U.S.  Pat.   1.166,175,   Dec.  28, 
1915.     Date  of  appl..  June  14.  1915. 

The  carbonising  chamber  of  the  coke-oven  is 
provided  with  a  rotary  element  having  radial 
1  arms  and  shovels,  which  transfer  the  fuel 
;  from  the  centre  towards  the  periphery  of  the 
chamber.  The  raw  fuel  is  supplied  through  a 
central  opening  in  the  floor  of  the  chamber  and 
the  coked  material  is  discharged  through  a  peri- 
pheral opening.  The  shovels  are  fixed  on  the 
rotating  arms  at  an  angle  to  the  tangent  of  the 
circle  in  which  each  rotates,  and  in  different  radial 
positions,  so  that  the  transfer  of  the  fuel  from  the 
charging  opening  in  the  centre  to  the  peripheral 
discharge  is  regular  and  continuous. — J.  B.  C.  K. 

CiAe  ovens  of  exceptional  height  ;  Heating  system 

for- -.     Dr.    C.    Otto   und  Co.     G.  m.  b.  H., 

Bochum.     Ger.  Pat.  287,234,  Sept.  15,  1914. 

The  heating  walls  of  oven  chambers  of  3-5  m.  or 
over  have  each  two  separate  superposed  systems 
of  heating  flues  receiving  gas  and  air  independently 
of  each  other,  so  as  to  be  heated  more  or  less 
strongly  at  will.  A  regenerative  oven  is  described, 
with  vertical  flues,  heated  from  below  %vith  a  por- 
tion of  its  own  distillation  gases,  and  a  regenera- 
tive coke  oven,  heated  from  below,  which  is 
adapted  for  heating  both  with  high-  and  low-grade 
gas. — ^F;  SoDN. 

Gas-producer.  W.  B.  Chapman,  Assignor  to 
Chapman  Engineering  Co..  New  York.  U.S. 
Pat.  1,165,569,  Dec.  28,  1915.  Date  of  appl., 
Feb.  26,   1912. 

The  producer  is  provided  with  a  travelling  shelf 
or  scoop  to  remove  the  upper  portion  of  the  mass 
of  ashes.  The  ashes  are  removed  periodically 
from  the  scoop  bv  a  fixed  or  moving  scraper 
mounted  above  it.— W.  F.  F. 

Gas  apparatus.  O.  B.  Evans,  Lansdowne,  Pa., 
Assignor  to  The  United  Gas  Improvement  Co., 
Philadelphia.  U.S.  Pat.  1.165.657,  Dec.  28, 
1915.     Date  of  appl.,  Aug.  6,  1912. 

A  GAS-GENERATOR  producing  gas  with  an  increasing 
combustible  content  is  connected  with  a  vessel 
for  the  combustion  of  the  gas,  and  the  secondary 
air-supply  pipe  communicating  with  this  vessel  is 
provided  with  a  valve  operated  bv  mechanism 
which  slowly  opens  the  valve  as  the  combustible 
content  of  the  gas  increases.  A  meter  mav  be 
employed  in  connection  with  this  valve,  anJi  a 
pressure  device  used  for  opening  the  valve,  or  a  bell 


with   counterweights   may   be   employed   for   the 
same  purpose. — J.  B.  C.  K. 

Gas  ;  Means  of  controlling  the  quatitUy  and  quality 

of .     J.  M.  Rusby,  Assignor  to  The  United 

Gas  Improvement  Co..  Pliiladelphia.  U.S.  Pat. 
l,165,715,Dec.28,1915.Date  of  appl.,Oct.l2,1909. 
TiiE  primary  and  secondary  air  supplies  to  a  gas- 
producer  are  produced  by  means  of  a  fan  under 
automatic  control,  so  that  the  volume  of  air 
supplied  to  the  primary  and  secondary  air  ducts 
can  be  maintained  constant,  means  being  provided 
for  throttling  the  power  which  dri%'es  the  fan, 
when  the  volume  of  air  passing  is  in  excess  of  that 
required  by  the  producer. — J.  B.  C.  K. 


Gas  ;  Method  of  making  ■ 


H.  A.  Carpenter, 


Sewickley,  Pa.,  Assignor  to  Riter-Conley  Manu- 
facturing Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
l,166,183,Dec.2S,1915.Date  of  appl.,June  1,1914. 

Coal  is  heated  to  a  carbonising  temperature  within 
a  retort  having  porous  walls  which  allow  the  gas 
to  escape,  and  different  pressure  conditions  are 
maintained  within  the  heating  chamber  and  the 
retort  so  that  the  escape  of  the  gas  is  facilitated. 
The  heating  chamber  in  which  the  retort  is  placed 
is  heated  by  gaseous  fuel. — -J.  B.  C.  K. 

Gaseous  fuel  ;  Apparatus  for  producing .   F.  M. 

Rites,   Ithaca.  N.Y.  ;    C.   H.   Gallagher,  Exor., 

Assignor  to  P.  C.  Rites.     U.S.  Pat.  1.167,021, 

Jan.  4,  1916.     Date  of  appl.,  May  27,  1915. 

Ax   apparatus   for   producing   gaseous   fuel   from 

crude  oil,  consists  of  an  inclined  tube,  1,  divided 

into     compartments    by    parallel    partitions,     4. 


Each  of  these  partitions  has  an  opening,  11,  at  the 
bottom  to  permit  the  oil  to  flow  downwards  through 
the  compartments,  also  an  opening.  12,  in  the 
top  to  permit  the  products  of  distillation 
to  flow  upwards  through  the  compartments, 
from  one  end  of  the  tube  to  the  other.  The  crude 
oil  is  suppUed  through  the  tube,  13,  and  the  gas 
produced  is  withdrawn  through  16.  The  residue 
which  drains  from  the  tube  is  burned  under  it  in 
the  chamber,  2,  in  order  to  provide  the  heat 
required  for  vaporising  the  oil,  and  the  tube  is 
surrounded  bv  a  water-jacket,  3,  for  the  production 
of  steam,  which  is  injected  into  the  combustion 
chamber.— J.  B.  C.  K. 

Coal  gas  ;  Method  of  and  apparatus  for  treating . 

H.   A.   Carpenter,   Sewickley,   Pa.,  Assignor  to 
Riter-Conlev    Manufacturing    Co.,    Pittsburgh, 
Pa.     U.S.  Pats,  (a)  1,167.149  and  (B)  1.167,150, 
Jan.4,1916.  Dates  of  appl., May  6  and  Aug.6, 1914. 
(a)  The  gas,  as  it  comes  from  the  retorts,  is  passed 
in  a  continuous  stream  through  a  stand-pipe  which 
is  maintained  at  a  uniform  gas-fixing  tenaperature, 
and  then  into  a  gas  container  maintained  at  a 
substantiaUy    lower    temperature,    within    which 
tar    and    certain   other   impurities   are   removed. 
(B)  The  apparatus  includes  one  or  niore  vertical 
stand-pipes     in     communication    with     the     gas- 
generating    apparatus,    and    discharging   at    their 
upper  en&  into  a  cooUng  and  condensing  chamber  ; 
the    stand-pipes    project    upwards    through    the 
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bottom  of  the  coolinp  chamber.  Means  are  pro- 
vided for  cooling  the  gas  by  a  liquid  spray  imme- 
diately VI  poll  its  discharge  into  the  cooling  ihaniber. 
and  the  purified  gas  passes  out  through  a  take-off 
main  from  the  upper  part  of  the  cooling  chamber. 
The  cooling  chamber  has  an  outlet  for  liquid  below 
the  level  of  the  upper  ends  of  the  stand-pipes. 

—J.  B.  O.  K. 

Water-gas  ;  Shaft-furnacr  for  (he  production  of . 

Dellwik-Fleischer     Wassergas-Ges..      FYankfort. 
Ger.  Pat.  2S7,til(i,  Nov.  10,  1914. 

The  furnace  has  a  grate  of  inverted  conical  shape, 
to  the  bottom  of  which  is  fixed  a  pipe  composed 
of  bars  with  relatively  wide  spaces  in  l>etween. 
This  pipe  connects  the  grate  with  the  upper  end 
of  a  discharge  pipe  projecting  downwards  from 
the  bottom  of  the  furnace  into  a  water-seal.  The 
clinker  in  passing  from  the  grate  to  the  discharge 
ipe  is  exposed  to  the  air  blast  and  steam  entering 
elow  the  grate,  and  any  particles  of  coke  present 
in  the  clinker  are  thus  burnt. — A.  S. 


E 


Petroleum  ;    Apparatus  for  refining  - 


.  B.  G. 
Jones.  Ix)s  .Angeles,  Cal.  U.S.  Pat.  1.166,375. 
Dec.  28,  191.5.    Date  of  appl.,  Dec.  11,  1913. 

1'etroleum  is  heated  in  a  series  of  communicating 
superposed  vessels,  alternate  vessels  fitting  against 
opposite  sides  of  the  surrounding  stack,  so  as  to 
form  a  sinuous  passage  between  them.  These 
vessels,  whiih  are  heated  progressively  from  top 
to  bottom,  are  connected  with  condensing  jackets, 
and  there  are  communicating  cooling  tubes  con- 
nected with  the  lowest  vessel.  The  vessels  are 
fed  through  a  main  supply  pipe  which  has  two 
branches  each  closed  by  a  valve.  One  of  these 
is  connected  with  the  uppermost  heating  vessel, 
while  the  other  passes  through  the  condensing 
jackets.  Jleans  are  provided  for  drawing  off  the 
vapours  from  the  heating  vessels. — C.  A.  M. 


Oil  ;   Apparatus  for  treating  [craekingi  ■ 
Greenstreet,   Webster   Groves,   JIo. 


U.S. 


C.  J. 
Pat. 


l,166,982,Jan.4,1916.  Dateofappl.,  Apr.13,  1912. 

The  oil  is  injected  together  with  steam  into  a 
helical  coil,  which  is  directly  heated  to  dull  redness 
in  a  furnace.  On  leaving  the  coil  it  passes  through 
a  condensing  tank  into  a  separating  tank,  whence 
it  is  drawn  off  from  the  aqueous  layer  into  a 
collecting  tank. — C.  A.  M. 

Lubricating  oils  and  the  like  ;    Manufacture  of  ■ 


obtained  for  a  consumption  of  2  kilowatts.  With 
carbon  monoxide  about  50%,  and  with  carbon 
dioxide  al>out  30%,  is  converted  into  condensable 
products. — A.  S. 

Gas  retorts  ;   Apparatus  for  controlling  charging  and 

discharging   operations    in    connection    tcith . 

H.  A.  Carpenter  and  A.  W.  Warner,  Sewickley, 
and  Kiter-Coiilev  Manufacturing  ("o.,  Leetsdale, 
Pa.,  U.S.A.   Eng.  Pat.  5206,  Apr.  7,  1915. 

Gas  coolers  or  air  blast  healrrs  [for  gas  producers]. 
K.  Berninghaus,  Duisberg.  Germanv.  Eng.  Pat. 
513,  Jan.  12,  1915.  Under  Int.  Conv.,"  Jan.l3,10U. 

Coke;     Apparattts    for    the    manufacture    of , 

J.  Armstrong,  London.  U.S.  Pat.  1,166,422, 
Jan.  4.  UIUC  Date  of  appl.,  .Tan.  22.  1912. 

See  Eng.  Pat.  4427  of  1911  ;    this  J.,  1912,  328. 

Petroleum;     Refining .       H.    G.    Hennebutte, 

Paris.  U.S.  Pat.  1,165.877,  Dec.  28.  1015. 
Date  of  appl.,  Nov.  1,  1910. 

See  Ft.  Pat.  421,550  of  1910  ;   this  J.,  1911,  409. 


J.  Rosen.  Assignor  to  .Soc.  Anon,  des  Com- 
bustibles Industiie'.s,  Paris.  U.S.  Pat.  1.165,909, 
Dec.  28,  1915.    Date  of  appl.,  July  9,  1914. 

To  obtain  lubricating  oils,  cylinder  oils,  and  the 
like  frr>m  petroleum  residue,  the  latter  is  heated 
to  about  320°  C.  in  a  series  of  communicating 
compartments,  and  solar  oU  or  cracked  oil,  at  a 
lower  temperature,  is  introduced  into  one  of  the 
compartments,  wherein  it  is  vaporised  and  then 
serves  as  a  carrier  for  the  distillate  from  the 
petroleum  residue. — A.  S. 

Combustible  liquids  from  gases  ;   Production  of . 

F.  Hultgr6n,  Stockholm.  Ger.  Pat.  287,992, 
Dec.  25,  1912. 

A  GA8EOUS  hydrocarbon,  carbon  monoxide,  or 
carbon  dioxide,  and  hydrogen  are  caused  to 
interact  at  a  temperature  of  2000° — 4000°  C. 
produced  by  an  electric  arc  or  an  electric  spark 
discharge,  and  the  reaction  products  are  cooled, 
whereby  a  volatile  combustible  liquid  is  recovered. 
F'or  example,  1  part  by  weight  of  hydrogen  and 
13 — 15  parts  of  acetylene  are  brought  together 
in  a  closed  electric  arc  furnace.  On  cooling  the 
reaction  products  a  liquid  of  sp.gr.  0-723  and 
b.pt.  about  85°  C,  is  obtained.  About  60  %  of 
the  acetylene  is  converted,  and  1  litre  of  liquid  is 


Hydrocarbons  ;  Distillation  of 


-.  H.  Hennebutte, 


Assignor  to  Soc.  des  Combustibles  Industriels, 
Paris.  U.S.  Pat.  1,165,878,  Dec.  28,  1915.  Date 
of  appl..  Feb.  3,  1913. 

See  Eng.  Pat.  28,972  of  1912  ;    this  J.,  1914,  246. 
Petrol-proof  grease.    Eng.  Pat.  116.    See  XII. 


IlB. -DESTRUCTIVE  DISTILLATION ; 
HEATING  ;    UGHTING. 

Acetone     as    tear   material      Board   of    Trade   J.. 
Feb.   10,   1916. 

The  Minister  of  Munitions  calls  attention  to  the  fact 
that  dealings  in  acetone  are  now  subject  to  the  re- 
strictions imposed  under  Defence  of  the  Realm 
Regulation  30 A,  which  provides  that  no  person 
shall,  without  a  permit,  trade  in  any  war  material  to 
which  this  Regulation  may  be  applied  by  order  of 
the  Admiralty  or  Army  Council  or  the  Minister  of 
Munitions. 

Charcoal    burning    in    Japan    and    cotulensation   oy 
wood  vinegar.    S.  Mimura.    Bureau  of  Forestry.l 
Dep.     Agric.     and     Commerce,     Tokyo,     1915. 
16  pages. 
Japane.se  charcoal,  of  which  about   1000  millioo 
kilos,  is  consumed  annually,  is  classified  as  "  black  '' 
or  "  white  "   according  as  it  is  produced  by  thij 
inside  or  outside  method  of  kiln  extinction.     Ir 
the    former    process,    the    air    and    flue    passage* 
of   the   earthen   kiln  used   are   closed   as  soon  a< 
carbonisation  is  complete,  and  the  product  removet 
after  perfect  extinction  of  the  fire  ;    in  the  latter 
the  mouth  of  the  stone  kiln  employed  is  graduall) 
opened  in  proportion  to  the  progress  of  carbonisa 
tion,    on    completion    of    which    the    charcoal    i 
removed  red  hot  and  then  covered  with  a  mixtur 
of  moist  ash  and  charcoal  dust.     Black  charcoa 
is  generally  soft  and  readily  kindled  but  does  no 
burn  strongly  ;    wliite    charcoal  is  strong  burniui 
but     diflicult     to     kindle.     The     temperatur«    oi 
carbonisation  in  a  Japanese  kiln  does  not  generally 
exceed    600°  C,    but    may   attain    900°  C.    in   tli 
outside    extinction   method.     The   yield   of   hla' 
or     white     charcoal    is    usually    about     20%    ' 
1.5 — 18%,     respectively,    of   the   weight     of  wi" 
carbonised,    the    sp.gr.,    temperature    of    igniti"! 
and  <-alorific  value  of  the  product  being  directl, 
proportional  to  the  temperature  of  carbonisatioi; 
The   recovery   of   wood   vinegar,    now   extensivel 
carried   out    in   Japan,   is   facilitated   by  the  cei 
struction   of   the   kiln,   the   chimney   of  which 
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always  fixed  ;  and,  provided  tlie  norma!  working 
of  tlif  kiln  is  not  alTected  !>>■  tlu-  method  of  eon- 
densiition  employed,  the  yield  and  quality  of  the 
charcoal  are  not  impaired  tlxereby.  The  "yield  of 
calcium  acetate  is  usually  about  25 "o  "f  that 
obtained  by  the  dry  distillation  of  wood  in  retorts, 
the  amount  of  methyl  alcohol  condensed  being 
negligible.— W.  E.  F.  P. 

Carbon  in  the  electric  arc  ;  The  consumption  of  ■ 


III.— The  anode  loss.  W.  G.  Duffield  and  M.  D. 
Waller.  Proc.  Koy.  Soc,  191(5,  A  92,  247—252. 
(See  this  J.,  1915,  1237.) 

The  anode  con.sumption  of  carbon  has  been 
determined  by  employing  a  rapidly  rotating 
electrode,  thus  forming  a  stable  arc  in  which  the 
rotating  anode  remained  cool,  and  the  formation 
of  a  crater  was  avoided.  The  ratio  of  anode  loss, 
with  fixed  and  rotating  poles,  was  found  to  be,  in 
the  most  reliable  experiments,  between  the  limits 
17-6  :  0  25  and  10-8  :  0-36.  The  conclusion  is 
drawn  tliat  the  anode  loss  of  carbon  is  unimportant 
in  the  mechanism  of  the  arc,  and  that  the  main 
function  of  the  anode  is  to  receive  the  carriers  of 
the  current  produced  by  the  essential  process 
occurring  at  the  surface  of  the  cathode.  The 
differences  in  potential  between  the  poles  for  arcs 
with  rotating  and  fixed  poles  have  also  been 
determined,  the  former  being  smaller  though  the 
arc  is  greater,  and  this  is  accounted  for  by  the 
reduction  of  electronic  emission  from  the  anode. 

—B.N. 

JUght-reflecting  valufs  of  white  and  coloured  paints. 
Gardner.     See  XIII. 

Patents. 

(His,    spirits,    and    gases    from    organic    or    other 

materials;  Apparatus  for  obtaining .     A.  N. 

Macnicol,  Melbourne,  Australia.  U.S.  Pat. 
l,165,889.Dec.28,1915.  Dateofappl.,July21,1915. 

A  GAS-TIGHT  retort  Ls  divided  transversely  into  a 
number  of  sections,  heated  by  separate  flues  and 
from  which  the  gases  may  be  removed  independ- 


ently to  a  condenser  by  means  of  a  fan,  the  un- 
condensable  gases  being  conducted  to  the  source 
of  heat  for  use  as  fuel.  Means  are  provided  for 
driving  over  the  floor  of  the  retort  rabbles  with 
rollers  at  their  ends  separated  from  the  heating 
sections  of  the  retort. — F.  W.  A. 

Electrode  ;    Arc-light 


—       ,    ,...  .     I.    LadofT.  aeveland, 

Ohio,  Assignor  to  W.  D.  Edmonds,  Boonville, 

N.Y.     U.S.     Pat.     1,164.728,     Dec.  21,     1915. 
Date  of  appl.,  Nov.  27,  1911. 

The  electrode  is  composed  of  at  least  60%  of 
carbon,  and  barium  titanate,  giving  a  substantially 
white  light  in  the  arc— B.  N. 

Incandescence   light  :   Production   of from    rare 

earths.     G.  F.  Jaubert.  Paris.     Eng.  Pat.  23.443. 
Dec.  2,  1914. 

A  HOLLOW  receptacle,  of  carborundum,  alundum. 
or  other  refractory  earth,  is  constructed  with  a 
circular  groove,  near  the  open  end,  for  retaining 
the  mixture  of  rare  earths,  which  is  rendered 
incandescent  liy  the  use  of  an  oxv-acetvlene  or 
liKe  burner.  The  mixture  is  composed  of  :_ Thorium 
oxide,  92  parts  :  cerium  oxide,  2  ;  magnesia,  2  ; 
umo,  1  ;  and  an  alkalinelpolysiUcate,  acting  as  a 


flux,  such  as  ground  glass,  3  parts.  The  exposed 
surface  is  hardc^ned  by  the  flux,  and  may  be 
regenerated  by  applying  a  quantity  of  the  dry  or 
moist  glass. — B.  N. 

Metallic    filament    [tungsten]    lamps  ;    Mainiaiiiing 

the  efficiency  of .     A.  J.  Liebmann,  Assignor 

to  N.  Hofheimer,  New  York.  U.S.  Pat.  l,l(it!,464, 
Jan.  4,  1916.     Date  of  appl.,  Oct.  25,  1913. 

Tungsten  filaments  are  heated  and  the  vacuum 
restored,  during  maimfacture  and  use,  by  building 
up,    by    contact    or    catalytic    reaction,    defective 
portions  of  the  filament  produced  by  the  volatilisa- 
tion  through   excessive   heat  of  infinitesimal  par- 
ticles, formed  at  a  critical   moment  by  abnormal 
voltage.     The  contact  or  catalytic  substance,  such 
I   as    barium    fluoride,    is    volatilised    spontaneously 
I    within  the  lamp   by  the  excessive  heat,   forming 
I    temporarily    tungst«n    fluoride    and    barium,    the 
tungsten  fluoride  being  then  decomposed  and  the 
tungsten  deposited  on  the  thinnest  and  hottest  or 
defective  portions  of  the  filament. — B.  N. 

1  Evacuation  process  [for  electric  lamp  bulbs].  H.  C. 
Snook,  Cynwyd,  Pa.  U.S.  Pat.  1,166,792, 
Jan.  4,  1916.     Date  of  appl.,  Oct.  8,  1912. 

The  bulb  is  partially  exhausted  and  energy  is 
passed  through  the  remaining  atmosphere  in  the 
bulbs  between  an  anode  and  a  cathode,  the  latter 
being  heated  by  the  energy.  The  bulb  is  then 
further  exhausted  until  the  cathode  glow  fills  the 
bulb  and  acts  on  the  inner  walls  thereof.  The 
exhaustion  is  stopped  for  a  period  during  which 
the  cathode  glow  fills  the  bulb,  and  is  then  started 
again,  and  continued  until  the  cathode  glow  dies 
away.— W.  H.  C. 

.      W. 


Heat ;  Process  and  furnace  for  generating  — 

Thomas    and    A.     E.     ilainwaring,     Nanaimo, 
British  Columbia.    Eng.  Pat.  782,  Jan.  18,  1915. 

See  U.S.  Pat.  1,128,199  of  1915  ;  this  J.,  1915,  269. 
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Peat  tar;   Utilisation  of - 


.  G.  T.  Morgan  and 
G.  E.  Scharff.  Economic  Proc.  Roy.  Dublin 
Soc,  1915,  2,  161—167. 

The  destructive  distillation  of  peat  in  retorts, 
producer  gas  plants,  etc.,  yields  a  tar  which  on 
subsequent  distillation  gives  neutral  oils  differing 
from  the  aromatic  oils  of  coal  tar  and  from  the 

EarafHns  in  being  highly  unsaturated,  as  shown 
y  the  rapid  manner  in  which  they  absorb  atmo- 
spheric oxygen.  Alkaline  extraction  of  these  oils 
separates  oUs  of  high  boiling-point  and  powerful 
germicidal  power  ;  these  oils  are  sparingly  soluble 
in  wat«r,  and  may  be  used  in  aqueous  suspension, 
emulsified  by  admixture  with  gum  acacia  mucUage, 
castor  oil  soap,  etc.,  or  as  solid  disinfectants  mixed 
with  hard  soap,  dextrin,  etc  Small  amounts  of 
basic  substances  of  the  pvridine  group  are  present 
in  the  crude  peat  tar  oil.  The  higher  fractions 
of  the  neutral  oils  are  waxes  similar  to  the  montan 
wax  of  lignite  (see  Rvan  and  Dillon,  this  J.,  1909, 
878).  The  residue  from  the  distillation  of  peat 
tar  is  a  typical  soft  pitch,  which  could  be  used  as 
asphalt,  caulking  material,  or  for  electrical  insula- 
tors. A  sample  of  the  crude  tar  contained  29-3% 
moisture.  52-6°o  volatile  oils  and  waxes,  5-8% 
pitch,  and  ll-7°o  solid  matter.  (See  also  Perkin, 
this  J.,  1914,  395;  and  Eng.  Pat.  19,253  of  1914; 
this  J.,  1915,  448.)— F.  W.  A. 

Xitro  group  in  aromatic  compounds ;  Reactivity  of 

the .     M.  Giua.     Gaz.  Chim.  Ital.,  1915,  45, 

II.,  348—362. 
The  coloured  compounds  formed  by  the  interaction 
of  aromatic  nitro-compounds  with  alkalis  or  alkali 
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[Feb.  29,  1919. 


alkyloxides  ar*  of  two  t>-pes :  from  some  the 
nitro-corupouiid  can  be  regenerated  by  the  action 
of  dilute  acids,  but  not  from  others.  "Compovuids 
of  the  former  type  have  been  formulated 
by  Meisenheimer  (this  J..  1902,  1158)  as  quiuon- 
oi'd  addition-products.  The  sodium  hydroxide 
addition     compound     of     syjHWi.-trinitrobenzene, 

(NaO)  ON  :  <.'<^".h  •  cInoIJ^'^^"^^'^^^'  ''^^"''^'  ^*"® 
not  liitherto  been  isolated,  may  be  obtained  by 
adding  a  28  "„  solution  of  sodium  hydroxide  to  a 
solution  of  the  nitro-compound  in  acetone.  It  is 
a  reddish-brown  substance,  readily  soluble  in 
water,  and  explodes  when  heated.  It  yields  trini- 
trobenzene  when  treated  with  dilute  acid.  Coloured 
compounds  of  the  second  type  were  obtained  by 
interaction  of  1.3-dinitrobenzene,  2.-l-dinitro- 
toluene,  and  2.4.ti-trlniti'otoluene,  respectively, 
■with  sodium  ethoxide,  and  of  2.4-dinitrotoIuene 
■with  sodiiun  hydroxide.  The  composition  of  the 
compounds  corresponded  with  that  of  addition 
products  of  1  mol.  of  the  nitro-compoimd  and 
1  mol.  of  the  alkali  hydroxide  or  ethoxide.  except 
in  the  case  of  the  sodium  ethoxide  compovmd  of 
2.4-dinitrotoluene,  the  composition  of  wliich 
corresponded  to  the  formula, 

(CH,)C,H,(XO.)..2C.H50Na,C.H50H. 
Prom  none  of  these  coloured  compounds  could  the 
original  nitro-compound  be  regenerated  by  treat- 
ment with  dilute  acid.  They  were  all  readily 
solviV)le  in  water  and  exploded  when  heated.  Tlie 
coloration  given  by  nitro-compounds  •nhen  fused 
■with  diphenylamine,  which  disappears  when  the 
fused  mass  solidifies,  cannot  be  due  to  the  form- 
ation of  addition  compounds,  for  examination  of 
mixtiu-esof  diphenylamine  with  1.3-dinitrobenzene, 
2.-l-dinitrotoluene,  and  2.4.6-trinitrotoluene, 
respectively,  showed  that  such  addition  com- 
pounds, if  formed,  are  completely  dissociated  in 
the  fused  state.  Each  of  the  three  nitro-com- 
pounds mentioned  forms  an  intensely  yellow 
coloured  addition  product  when  fused  with  one 
molecular  proportion  of  acenaphthene. — A.  S. 


Phenylpropiolic  acid  ;  Nitration  of- 


S.  Reich. 


Comptes  rend.,  1916,  162,  129—130. 

The  direct  nitration  of  phenylpropioUc  acid  with 
nitric  acid  (sp.gr.  1-.5)  free  from  nitrous  fumes  at 
— 20°  C.  gives  p-nitrophenylpropiolic  acid  (m.pt. 
181°  C.)  ;  nitration  at  0"  C.  leads  to  the  production 
of  a  small  amount  of  the  orWo-isomer  ;  in  neither 
ca.se  could  the  production  of  w-nitrophenylpro- 
piolic  acid  be  detected.  This  orientation  of  the 
nitro-group  was  not  to  be  expected  from  the 
results  obtained  with  C  •  N  and  COOH  as  sub- 
stituents,  which  cause  the  nitro-group  to  enter  the 
me/a-position  :  it  agrees,  however,  with  the  be- 
haviour of  cinnamic  and  hydrocinnaniic  acid. 
The  group  C  •  C.COOH  is  about  a  hundred  times 
"hiore  electronegative  than  the  group  COOH,  as 
judged  from  the  dissociation  constants  of  phenyl- 
propiolic and  benzoic  acids,  and  the  results  con- 
tradict the  view  that  electronegative  groups  in- 
duce substituents  to  ent<?r  the  wic/a-position. 

— F.  W.  A. 


P.\TENTS. 

Toluene  ;  Process  for  the  production  of  - 


■  W.  B. 
Sifton,  and  Harding  Bros.,  London.  Eng.  Pat. 
8S8«,  June  10,  191.5. 

XirTHYL  chloride  is  formed  by  passing  ga.seous 
hydrochloric  acid  through  heated  methyl  alcohol 
and  fused  zinc  chloride.  The  methyl  chloride 
is  dried  and  pa-ssed  through  Vjenzene  in  the  presence 
of  a  mixture  of  anhydrous  aluminium  chloride  and 
iron  filings  heated  to  between  4.5°  and  .5.5°  C. 
The  hydrochloric  acid  liberated  in  the  last  process 
i«  used  over  again  to  produce  more  methyl  chloride. 
It    has    been    found    that    when    the    reaction   is 


allowed  to  proceed  at  the  temperature  prescribed 
practically  no  hoiuologues  of  benzene  higher  than 
toluene  are  formed  as  is  the  case  when  higher 
temperatures  are  used. — W.  H.  C. 

Pitch  or  like  material ;  Disinieijraiing  and  loadittg 

hard .     C.  Still,  KeckUnghivusen,  Germany. 

Eng.  Tat.  13,540,  Sept.  23,  1915.     Under  Int. 
Couv.,  Oct.  2,  1914. 

A  ciLMN  is  laid  in  a  waved  line  along  the  bottom 
of  the  pan  before  the  pitch  is  run  in,  and  is  torn 
out  at  one  end  by  mechanical  means  after  the 
pitch  has  set,  thus  disintegrating  the  ma-ss,  which 
IS  removed  for  loading  by  scrapers. — F.  W.  A. 

Toluene  ;    Apparatus  for   the   production   of . 

\V.B.Sifton,London.  Eng.Pat.9437,  June  28,1915. 

In  carrying  out  the  process  for  converting  benzene 
into  toluene  (see  preceding  abstract)  the  following 
apparatus  is  used.  Hydrochloric  acid  (only 
required  in  suflicient  quantity  to  make  up  losses) 
is  generated  in  a  still  and  is  pa.ssed,  along  with  the 
hydrochloric  acid  liberated  in  the  subsequent 
stages  of  the  process,  thi-ough  suitable  drying 
towers  and  thence  through  vessels  charged  ^\itli 
fused  zinc  chloride  and  methyl  alcohol.  The 
vessels  are  heated  by  steam  coils  and  are  provided 
with  reflux  condensers  to  condense  any  methyl 
alcohol  which  distils  off.  The  methyl  chloride 
formed  is  passed  through  a  series  of  towers  pro- 
vided with  bubbling  trays  and  charged  with 
benzene  and  anliydrous  aluminivun  chloride  mixed 
■with  h'on  turnings.  The  towers  are  heated  by 
steam  cods.  ITie  hydrochloric  acid  gas  from  the 
last  tower  of  the  series  is  collected  in  a  receiver 
and  returned  to  the  process  at  the  beginning. 
When  all  the  benzene  in  the  first  tower  of  the  series 
has  been  converted  into  toluene,  the  tower  is  cut 
out  of  the  series  and  the  second  tower  becomes  " 
number  one.  The  toluene  is  drawn  off  and  passed 
through  a  filter-press  and  washed  to  remove  any 
dissolved  hydrochloric  acid.  The  tower  is  then 
recharged  with  benzene  and  connected  last  in  the 
series.— W.  H.  C. 

Dimethylphent/lbenzylanimoniumdisulphonic  acid  [for 
disckanje    prinlituj]  :     Manufacture    of    a    [zinc] 

salt  of .     A.  Ashworth,  Bury.    F^om  Chom. 

Fabr.   Rohner  und    Co.,  Pratteln,   Switzerland. 
Eng.  Pat.  24,695,  Dec.  28,  1914. 

DlMETHyLPHENYLBENZYl.AMMONICM    zinC    chloride 

(.Swiss  Pat.  04,010)  is  sulphonated  in  the  usual 
manner,  and  the  excess  of  sulphuric  acid  removed 
by  means  of  an  alkaline-earth  carbonate.  The 
zinc  salt  of  the  disulphoiiic  acid  has  considerable 
advantages  over  the  monosiilphonic  acid  or  the 
sodium  and  calcium  salts  of  the  disulphonic  arid 
in  discharge  printing  ;  a  white  discharge  may  be 
obtained  direct  without  addition  of  zinc  oxide, 
which  is  essential  in  case  the  calcium  salt  is 
employed,  and  if  zinc  oxide  be  used  a  muili 
smaller  ({uantity  of  the  zinc  salt  than  of  an  alkali 
or  alkaline-earth  salt  suffices  to  produce  a  given 
discharge  clTect.  Example  :  100  kilos.  of 
dimethylphenylbenzylammonium  zinc  chloride  is 
introduced  into  50  kilos,  oi  sulphuric  acid 
monohydrate.  the  mixture  heated  to  70° — 80°  C. 
and  the  hydrochloric  acid  expelled  by  means 
of  air;  200  kilos,  of  70%  fuming  sulphuric  arid 
is  added  at  20°  C,  and  the  mixture  again  warmed 
tor  some  time.  The  sulphonation  mixture  is 
poured  into  water,  and  the  excess  of  sulphuric 
acid  removed  by  barium  or  calcium  carljonato. 
The  neutral  sr>lution  is  separated,  and  the  zinc  salt 
of  the  dimethylphenylbenzylanmionium  disulphonit 
acid  is  obtained  as  a  hygroscopic,  yellow  powder 
by  evaporation. — F.  W.  A. 

Process  of  making  picric  acid.   U.S.  Pat.  1,168,266. 
See  XXII. 
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IV.— COLOURING  MATTERS  AND  DYES. 


Flavoncs  ;     A    syiillicsin   of  - 


B.    N.    Ghosh. 


Chem.  (soc.  Trans.,  lOHJ,  109,  105 — 122. 
In  the  comlotisat ion  of  ethyl  a-phcnylaeetoacetate 
with  phenols  which  le.ads"  to  the  production  of 
substituted  tiavones  (this  J.,  lOir),  Stil),  the  former 
substance  may  with  advantage  be  replace<l  by 
the  corresponding  nitrite,  when  an  imide  is  pro- 
duced wliich  is  converted  liy  boiling  with  dilute 
sulphuric  acid  into  the  flavone.  Tlie  reactions 
PFOcecd,   according   to   the   scl\eme  : 

OsHjOII  +X(n())C  :  C(CeH5)CN^ 

o — — cx       _f.  jj  ^o— ex 

where  X  may  be  either  hydrogen,  methyl,  or 
phenyl.  Sulphuric  .acid,  hydrogen  chloride,  phos- 
phoryl  chloride,  and  zinc  chloride  were  used  as 
condensing  agents,  and  the  condensation  was 
carried  out  with  a  variety  of  substituted  mono-, 
di-,  and  tri-hydric  phenols  on  the  one  hand  and 
with  acetyl-,  formyl-,  and  benzoylphenylaceto- 
nitrile  and  benzoylacetonitrile  on  the  other 
hand.  Some  of  the  imide  condensation  products 
described  are  coloured,  and  others  colourless,  but 
they  all  form  coloured  salts  which  are  regarded  as 
oxonium  compounds. — G.  F.  M. 

Nitrates  of  aminoazo  compounds.    L.  Casale.     Gaz. 
Chun.  Ital.,  1915,  45,  II.,  397 — i05. 

An  experimental  study  of  tlie  decomposition  by 
heat   of    nitrates    of    aminoazo    compouncLs    con- 
taining respectively  one  and  two  mols.  of  nitric 
acid  to   one   mol.    of    base    (this   J.,    1915,    828), 
indicates  that  the  nitrate  is  first  dLssociated  and 
the  liberated  nitric  acid  then  acts  on  the  aminoazo 
compound   in   accordance   with   the    equation : 
Ar.N^.Ar.NII,  -I-2HNO3  = 
(NOJAr.NHj-fAl-.Nj.NOj-fH.O. 
In  the  case  of  the  nitrates  with   1   mol.  ot  acid 
to  1  mol.  of  base,  the  above  rea,ction  takes  place 
with  difficulty  and  incompletely,  and  the  reaction 
products    are    contaminated    by    substances    pro- 
duced by  secondary  reactions, — A.  S. 

Patents. 

lD-ia}n20  dyrstuffs.  51.  Herzberg,  Opladen,  Ger- 
many, Assignor  to  Synthetic  Patents  Co.,  New 
York.  U.S.  Pat.  l".160,406,  Nov.  16,  1915. 
Date  of  appl.,  Jan.  20,  1915. 

Thk  tetrazo-compound  of  a  p-diamine  of  the 
<liphenyl  series  is  coupled  with  2-aniino-5-naphthol- 
7-sulphonic  acid  or  a  derivative  and  witii  an  amino- 
substituted  derivative  of  this  acid  containing  an 
amino  group  in  the  substituent.  Suitable  first 
components  are  2-phenyl-  or  ethylamino-5-naph- 
thol-7-sulphonic  acid,  2-amino-5-naphthol-1.7- 
»lisulphonic  acid.  etc.  ;  suitable  second  com- 
ponents are  m-  or  p-amino-phenyl-  or  -benzoyl- 
2-amino-5-naphthol-7-sulphonic  acid,  vi-  or 
j»-aininophenylnaphthothiazole-  5  -hydroxy-  7  -sul- 
phonic  acid,  p-aminophenylnaplithiminazole-  5  - 
hydroxy-7-suiphonic  acid,  etc.  The  alkali  salts 
of  the  products  dye  cotton  red  to  violet  or  blue 
shades,  which  are  fast  to  washing  when  treated 
>vith  formaldehyde. — F.  W.  A. 

Sulphur    dyes ;      Broirn .     C.     Jliiller.     Lud- 

wigshafen.  and  W.  Stober,  jNIannheim,  As.signors 
to  Badische  Anilin  u.  Soda  Fabr.,  Ludwigshafen, 
tiermany.  U.S.  Pat.  1.165,531,  Dec.  28,  1915. 
Date  of  appl.,  Apr.  15,  1914. 

See  Eng.  Pat.  17,317  of  1913  ;   this  J.,  1914,  306. 

I>iaazo    dyes ;      Yellow .         H.     Geldermann. 

Gross-Uchterfelde-Ost,  and  F.  Haas,  Treptow, 
Assignors  to  Act.-Ges.  f.  AniUnfabr.,  BerUn. 
U.S.  Pat.  1,166.346,  Dec.  28,  1915.  Date  of 
appl.,  July  22,  1913. 

Shb  Ft.  Pat.  454,661  of  1913  ;    this  J.,  1913,  863. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Paper   imports  ;    Restriction  of . 


A  RoY.\i.  Proclamation,  signed  on  February  15th, 
orders  that  :  "  As  from  and  aft  it  .March  1st,  1916, 
subject  as  hereinafter  provided,  the  importation 
into  the  United  Kingdom  of  the  following  goods  ifl 
hereby  prohibited,  viz. : — All  materials  for  the 
manufacture  of  paper,  including  wood  pulp, 
esparto  grass,  and  linen  and  cotton  rags  ;  paper  and 
cardboard  (including  strawboard,  pasteboard,  mill- 
board, and  wood  pulp  board)  and  manufactures 
of  paper  and  canlboard.  Nothing  in  this  Pro- 
clamation shall  apply  to  any  goods  of  the  de- 
scriptions specified  which  are  imported  under 
license  given  by  or  on  behalf  of  the  Board  of  Trade, 
and  subject  to  the  provisions  and  contUtioiLS  of 
such  license." 

His  JNIajesty  has  issuctl  a  Conunission  to  grant 
licenses  for  the  importation  of  such  quantity  or 
such  proportion  of  these  goods  as  the  Board  of 
Trade  may  from  time  to  time  direct,  and  to 
arrange  for  the  importation  of  this  quantity  or 
proportion  and  for  the  distribution  of  the  imports 
among  paper  makers  and  paper  users  on  such 
terms  as  may  ajjpear  to  the  Commission  to  be 
equitable.  The  following  have  been  appointed  to 
serve  upon  the  Commission  : — The  Right  Hon.  Sh- 
Thomas  Whittakei-,  M.P.  (Chau'man).  Sir  Rowland 
Bailey,  Mr.  George  Brown,  Mr.  W.  Howard  Hazell, 
Mr.  James  Jeremiah.  Sir  Frederick  Macmillan, 
Sir  Walter  Nugent.  M.P.,  Mr.  Ernest  Parke,  Mr. 
Oswald  Partington,  M.P.,  Mr.  Albert  Reed,  The 
Right  Hon.  Su-  .Mbert  Spicer,  il.P.  The  Hon. 
John  Singleton  demons  will  act  as  Secretary  to 
the  Commission,  and  all  communications  should 
be  addressed  to  him  at  Central  House,  Kingsway, 
London,  W.C. 

In  a  letter  to  the  Chairman  of  the  Commission, 
dated  February  16th,  the  President  of  the  Board  of 
Ti'ade  states  that  the  Government  has  fixed  the 
percentage  reduction  in  importation  for  the  present 
at  33J%.     (See  also  p.  2S0). 

Cellulose  ;    The  adsorption  of  caustic  soda  by  ■ 


A.  Leighton.  J.  Phys.  Chem.,  1916,  20,  32—50. 
Dealing  with  the  question  of  the  formation  of 
one  or  more  definite  compounds  of  cellulose  with 
sodium  hydroxide,  the  author  discusses  critically 
the  work  of  Gladstone  (Trans.  Chem.  Soc,  1853, 
5,  17).  Vieweg  (this  J.,  1907,  1157,  and  1908,  1081) 
and  Hubner  and  Teltscher  (this  J.,  1909,  641). 
Gladstone's  conclusions  had  already  been  shown 
by  the  last-named  authors  to  be  invalid,  because 
the  treatment  of  the  soda-cellulose  with  alcohol 
was  not  carried  to  a  final  equilibrium.  Hiibner 
and  Teltscher's  experiments  are  unsatisfactory 
because  the  quantity  of  soda  remaining  in  the 
cellulose  after  washing  with  alcohol  is  a  function 
of  the  temperature  ;  their  data  show  notliing  in 
regard  to  the  way  in  which  cotton  adsorbs  sodium 
hydroxide  from  "aqueous  solution.  The  method 
employed  by  Vieweg  (titration  of  the  soda  solution 
before  and  after  contact  with  the  cellulose)  is 
quite  invalid,  becau.se  the  cotton  adsorbs  water 
as  well  as  alkali  from  the  solution.  In  the  present 
experiments  absorbent  cotton  was  purified  by 
heating  for  18  hours  at  100°  C.  with  2%  soduim 
hydroxide  solution,  souring  -with  dilute  hydro- 
chloric acid,  washing  with  alcohol  and  ether, 
and  drving  at  115'  C.  Trials  having  shown  that 
1  hour's  contact,  as  employed  by  previous  investi- 
gators, was  insufficient  to  determine  equilibrium, 
portions  of  1 — 1-2  grm.  each  of  cotton  were  shaken 
for  3  hours  with  100  c.c.  of  caustic  soda  lyes  of 
various  strengths.  The  cotton  was  then  centri- 
fuged  in  a  brass  wire  basket,  4-5  in.  diani.,  rotated 
at  4000  revs,  per  min.  The  alkali  retained  w^ 
determined  gravimetrically  after  incineration  with 
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8ulphuric    acid    and    amuionium    carbonnto.     It   ' 
is   assumed   provL-iioiially   that    after   eeiit rifuiriuj; 
for  one  hour  the  eotton  is  freed  fr^ini  all  ailherent    | 
caustie  liquor,  the  error  involved  by  this  assuinp- 
tiou    being     left     for    subsequent     determination.    ' 
In  the  same  experiments  the  eaustic  soda  sohitions 
were  titrated  before  and  after  contaet  ;    fivm  the 
two  sets  of  data  it  was  then  possible  to  ealeulate 
the   adsorption   of    water   as   well    as    of   sodium 
hydroxide.     There    is    no    experimental    evidence 
of  the   formation   of   any   ehemieal   compound  of   i 
cotton    with    sodium    hydn')xide    at     any    stage   ; 
of    concentration,    the    giaphic    representation   of 
the  results  ha\'ing  the  form  of  a  perfectly  smooth 
adsorption  curve.     Some  of  the  results  obtained   , 
ar^  set  forth  in  the  table  below. 


Viscose  ;  Maniifiictinr  ofihrearls  from  ■ 


T.  H. 


1  1  grm.  o(  cotton 
S.Mution,  ,         adsortwd: 
crtus. 

Solution, 
per  litre. 

1  grm.  of  cotton 
adsorlKd  : 

N»OH 
per  litre,  i    Water,       NaOH, 
}    grms.         grms. 

Water,       NaOH, 
grms.          grms. 

1 

476              0^ 
350        !      1-16 
2S0               1-M 

ISO          s-es 

0-92 
0-83 
0-70 
0-50 

100 
75 
SO 
2a 

■    3-65            0-37 
400            030 
4-00            0-20 
400            010 

F.  B. 

Filter-paper  ;  Purification  of— —  icith  hydrofluoric 
acid,  A.  Gawalow.ski.  Z.  anal,  t'hem.,  1015, 
54,  503. 

The  treatment  of  fllt«r-paper  with  hydrofluoric 
acid  only  removes  completely  the  sUica,  but  not 
lime  or  iron  oxide,  unless  the  washtng  be  very 
prolonged,  in  which  case  the  iron  fluoride  may  be 
removed.  Long-stored  paper  that  has  become 
yellow  in  colour  contains  iron  in  the  ferric  state, 
probably  as  ferri-oxy-cellulose,  and  the  resulting 
ferric  fluoride  will  be  completely  removed  by  long- 
continued  washing  unless  the  wash-water  contains 
traces  of  ammonium,  potassixun,  or  sodium  salts, 
in  which  case  insoluble  double-salts  are  formed 
with  the  ferric  fluoride.  The  hydrofluoric  acid 
must  be  \ised  in  the  form  of  dilute  solution,  and 
the  excess  of  acid  completely  removed  by  washing, 
otherwise  "  mercerisation  "  of  the  fibres  wul 
occur,  and  the  filtering  properties  of  the  paper 
will  suffer.  On  the  other  hand,  the  treatment 
with  hydrofluoric  acid  increases  the  toughness  of 
the  paper,  a  fact  made  use  of  in  the  production  of 
hardened  papers. — J.  B.  C.  K. 

Nutritive  substance  separated  from  the  pressed  pupa 
toasle  of  the  silkicorm.  Inouye  and  Iwaoka. 
See  XIXa. 

Patents. 

Fabrics  ;    Process    of   removing    stains   from . 

O.  E.  Darrow,  Kugene,  Oreg.  U.S.  Pat.  1,1 64,705, 
Dec.  21,  1015.     Date  of  appl.,  Apr.  11,  1014. 

The  stained  fabric  is  treated  first  with  a  solution 
of  oxalic  and  sulphurous  acids  and  then  with  a 
solution  of  calcium  hypochlorite. — J.  F.  B. 

Impregnated  [textile]  fabrics.  R.  A.  Marr,  Assignor 
to  General  Waterproofing  Co.,  Norfolk,  Va. 
U.S.  Tat.  1.100.847,  Jan.  4,  1910.  Date  of 
appl.,  Nov.  12,  1014. 

Textile  materials  are  impregnated  at  a  tempera- 
ture above  100-  C,  e.g.,  at  110" — 127'^  C,  with  a 
mixture  containing  paraffin  wax  and  a  n-latively 
small  amount  of  naphthalene,  the  mixture  being 
free  from  hard  material.  Tlie  temperature  of  the 
bath  may  be  allowed  to  fall  somewhat  during 
imprr-pnatioii.  or  a  se<  ond  bath  at  a  temperature 
below  100'  ('.  mav  be  ased. — F.  ('.  T. 


Verbavc.  The  Hague.  HoUaiul.     Kns.  Pat.  2485, 
Feb.  10,  1015.    Under  Int.  Conv.,  Feb.  28,  1»14. 

The  threads  are  coagidatcd  in  an  nqueovis  solution 
of  sulphuric  acid  (the  strength  of  which  may  vary 
between  7  and  11",,)  in  presence  of  two  or  moi\ 
readily  soluble  sidphates  in  such  a  quantity  that 
the  liquid  cont«ins  at  least  5  grm.-mols.  of  SO,'- 
ions  to  every  3  grm.-mols.  of  ll'-iuns.  A  suitable 
bath  is  composed  of  16  parls  of  anhydrous  sodium 
sulphate,  30  of  crystallised  magnesium  sulphate, 
9  of  sulphuric  acid,  and  45  of  water. — J.  F.  B. 


Cellulose;    ^atiufiuture   frtnu 


■  of   a    fireproof 


itubstilute  for  "  ercclsior  "  for  bedding  and  packing 
purposes.  A.  l\  Borzncr,  Philadelphia,  Pa. 
U.S.  Pat.  1. 105.002,  Dec.  21,  1015.  Date  of 
appl.,  Jan.  21,  1015. 

W.\STE  paper,  corn-stalk,  or  the  like  is  treated 
with  an  alkaline  solution  to  remove  foreign 
matters  and  to  reduce  it  to  a  pulp-like  condition  : 
it  is  then  treated  with  a  lire-prooflng  solution  and 
formed  mechanicalh'  into  .<beets  or  othor\viBe  so 
that  it  is  adapted,  after  drying,  to  be  broken  up 
into  shreds  or  fluteil  ami  cut  for  the  purposes 
specified. — J.  F.  B. 

Cotton  stalks,  etc.  ;  J'roccss  for  manufacturing  j>aj^>er 

stock  and  paper  froyn .     W.  H.  CroU,  Atlanta, 

Ga.  U.S.  Pat.  1,105.323,  Dec.  21,  1915.  Date 
of  appl.,  May  15,  1913  ;  renewed  May  20,  1915. 

The  material  is  steeped  in  water  to  cause  it  to 
swell  and  then  digested  with  a  saturated  solution 
of  lime  containing  a  little  caustic  soda,  further 
quantities  of  lime  being  added  as  combination 
with  the  resinous  and  fattv  matters  proceeds. 

—J.  F.  B. 

Waterproofing  material  ;  Method  of  heating and 

supplying  the  same  to  paper.  G.  R.  Wyman, 
Assignor  to  C.  S.  Bird,  East  Walpole,  Mass. 
U.S.  Pat.  1,105.307,  Dec.  21,  1915.  Date  of 
appl.,  Juno  17,  1915. 

The  waterproofing  substance  is  heated  oat  of 
contact  with  air  to  about  its  flash  point,  and  is 
then  applied  to  the  material  to  be  waterproofed. 

—J.  H.  J. 

Vegetable    substances     [paper-making     materials] ; 

Method  of  treating  for  the  recovery  of  their 

values.  M.  W.  Marsden,  Philadelphia,  Fa. 
U.S.  Pat.  1,105.089,  Dec.  28,  1915.  Dat«  of 
appl.,  Feb.  4,  1915. 

Veget.\ble  matter  containing  starch  and  invertible 
carbohydrates  is  completely  saturated  by  steeping 
in  comparatively  short  lengths  in  water ;  it  i» 
then  shredded  and  digested  in  water  under  a  steam 
pressure  of  10 — 40  lb.  until  the  extractive  matter 
is  converted  into  a  saccharine  solution,  from  which 
useful  by-products  may  bo  recovered.  The  flbrous 
residue  is  then  scoured  and  agitated  under  a 
pressure  of  steam  higher  than  that  previously 
employed,  and  treated  in  any  suitable  manner  for 
the  manufacture  of  paper. — J.  F.  B. 

Pulp  and  paper  ;  Process  of  making  - 


HA. 

Marr,  Assignor  to  General  Fibre  Co.,  Norfolk, 
Va.  U.S.  Pat.  1,106,848,  Jan.  4,  1916.  Date 
of  appl.,  Jan.  6,  1915. 

Organic  materials  containing  cellxdose  are  digested 
with  a  solution  containing  2%  to  4%  of  zinc 
sulphate,  or  with  a  solution  containing  sine 
sulphate  and  zinc  chloride,  with  or  without  small 
amounts  of  tannic  acid  and  glycerin. — F.  C.  T. 

Fibrous  material ;  Digester  and  process  of  cooking 

.     J.  D.  Tompkins,  Valatie,  N.Y.   U.S.  Pat. 

1, 167,030,Jan.4, 1910.  Date  of  appl.,Sept.l(J,iei3. 

A  closed   vapour-circulating  system  is  attached 
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to  the  digester  in  such  a  manner  that  vapour, 
leaving  the  digester  at  the  top,  is  circulated  by 
positive  means  tlirough  tlie  system,  in  which  it  is 
neated  and  deprived  of  water  during  its  passage, 
being  returned  to  the  digester  at  tlie  bottom. 

—J.  F.  B. 

Bleaching  apjjnrtitus  [for  fibre  inilp].  F.  G.  Ten 
Broeck,  Assignor  to  \\  est  \'u'ginia  Pulp  and 
Paper  Co.,  New  York.  V.H.  Pat.  1.167,728, 
Jan.  I],  1910.     Date  of  appl.,  Feb.  10,  1915. 

A  KOT.VRY,  inclined,  cylindriial  bleacher,  divided 
into  sections  and  fitted  with  agitating  and  mixing 
devices,  has  a  discliarge  end  of  smaller  diameter 
connected  to  a,  continuous  washer.  The  washed 
and  partly  dried  material  passes  from  the  washer 
into  a  second  bleacher,  from  which  it  is  discharged 
near  to  the  feed  end  of  the  first  bleacher. — F.  W.  A. 

Wood  jnilp  liquor  ;  Process  of  recovering  solid  by- 
products [alkali]  front ■.     A.  B.  Ayerst  and 

C.     N.    Waite,     Wilmington,     Del.     U.S.  Pat. 
l,166,509,Jan.4,1910.  Date  of  appl.,July  7, 1911. 

In  the  continuous  proce,ss  of  recovering  alkali 
from  wood  pulp  black-liquor,  the  liquor  is  thickened 
by  partial  evaporation,  then  mixed  with  granular 
cnarcoal  from  a  previous  operation  in  proportions 
suitable  for  diffusion  under  agitation  ;  the  mixture 
is  calcined  directly  with  agitation,  and  the  calcined 
product  is  leached  for  the  recovery  of  alkali.  The 
residual  charcoal  is  dried  for  subsequent  use  in 
a  similar  manner. — J.  F.  B. 


Cellulose  ;  Derivatives  of 


UUUsation  of  u-aste  from  pine  apple. 
1,166,674.     See  XIXa. 


U.S.   Pat. 


VI.— BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Patents. 

Jigger  for  dyeing  fabrics  and  similar  purposes. 
H.  L.  Quick,  New  York.  U.S.  Pat.  1.165.803, 
Dec.  28,  1915.    Date  of  appl.,  Jan.  7,  1914. 

A  FRICTION  clutch  is  provided  whereby  one  of 
the  revolving  supports  used  for  jigging  the  fabric 
tluMugh  the  tank  may  be  thrown  into  operation 
and  the  otlier  out  of  operation  simultaneously  ; 
independently  operat.ed  jaw  clutches  may  be  used 
for  throwing  out  of  operation  either  of  the  supports 
independently  of  the  friction  clutch. — F.  W.  A. 

Bleaching,  dyeing,  etc.,  fabrics  ;    Machine  for  - 


W.  I.  Lewis,  Walpole,  Mass..  Assignor  to  F.  A. 
Sayles.  Pawtucket,  R.I.  U.S.  Pat.  1,166,063, 
Dec.  28,  1915.    Date  of  appl.,  Apr.  16,  1914. 

A  JIGGER  or  similar  machine  for  treating  open 
fabrics  is  proviiled  with  a  combined  driving  and 
pressure-roll  mounted  reversibly  on  a  swinging 
support  so  that  it  can  be  moved  from  one  side 
of  the  tank  to  the  other.  The  fabric  can  thus  be 
squeezed  at  the  side  at  which  it  leaves  the  tank 
in  either  direction  of  travel. — F.  W.  A. 


Printing  machines  ;    Textile  and  like .     BT.  D. 

Herring  and  H.  Harrison,  Manchester.   Eng.  Pat. 
4444,  Mar.  22,  1915. 

Ix  printing  with  wax,  et<;.,  on  cotton  fabrics, 
paper,  and  the  Uke,  the  rollers  are  heated 
externally  below  the  point  where  the  fabric^meeta 


•  containiiu)  the  residue 


of  an  organic  acid  and  niirog&n,  and  process  of 
making  same.  L.  Clement  and  C.  Riviere,  Paris, 
Assignors  to  Act.-Ges.  f.  Anilinfabr.,  Berlin. 
U.S.  Pat.  1,168.164,  Jan.  11.  1916.  Date  of 
appl.,  Aug.  21,  1912  ;   renew-ed  June  19,  1915. 

See  Fi-.  Pat.  449,253  of  1912  ;   this  J.,  1913,  482. 

Textile  and  like  printing  machines.   Eng.  Pat.  4444. 
See  VI. 

Waterproofed  tcood  and  process  oi  producing  same. 
U.S.  Pat.   1,165,355.     See  IX. 


them.  For  example,  the  wax  from  the  furnishing 
rollers,  /',  is  transferred  to  the  printing  rollers,  a, 
and  kept  liquid  until  transferred  to  the  fabric,  d,  by 
the  heat  from  the  multi-jet  gas  burners,  i.  Instead 
of  utilising  the  heat  from  the  burners,  i,  the  space 
below  the  printing  rollers  may  be  heated  by 
independent  burners,  x'.^F.  W.  A. 

Mercerising  cotton  piece  goods  and  the  like  ;  Ap-par- 

atus    for .     W.    T.    Craven,    Ukley,    L.    J. 

Craven,  Leeds,  C.  H.  Young,  Brighouse,  P.  H. 
Chfife.  Hipperholme,  and  W.  S.  Cliffe,  London. 
U.S.  Pat.  1,165,570,  Dec.  28,  1915.  Date  of 
appl.,  Apr.  7,  1913. 

See  Ft.  Pat.  455,744  of  1913  ;   this  J.,  1913,  940. 

Dyeing  apparatus.  W.  Inman,  Milwaukee,  Wis., 
Assignor  to  The  Psarski  Dyeing  Machine  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1,166,989,  Jan.  4, 
1916.     Date  of  appl.,  Feb.  24,  1913. 

See  Addition  of  Apr.  5,  1913,  to  Fr.  Pat.  436,936 
of  1911  ;    this  J.,  1913,  1064. 

Mannfacturc  of  a  [zinc]  salt  of  dimcthylphcttylbcmyl- 
ammoniumdisulphonic  acid  [for  discharge  prini- 
i7xgl     Eng.  Pat.  24,695.     See  III. 


i         VU.— ACIDS ;  ALKAUS ;  SALTS;  NON- 
1  METALUC  ELEMENTS. 

'  Sulphuric  acid  prices. 

■  The  Minister  of  Munitions  has  fixed  the  following 
maximum  prices  per  ton  for  sulphuric  acid  de- 
livered  into   railway  trucks,    carts,   or   barges  at 
makers'  works  : — 
Claris  Degrees  Twaddell  £    s.  d. 

A,— Arsenical  acid UO  ?  ,?    S 

B. — Dearsenical  acid 144      „  „„  ,        ?  i?    „ 

O.— Aisenical  acid     168  (93— 95%  HjSO.)        a  15    0 

Dearsenical  acid 168  (93— 95%  H.SO.)        6    0    0 

Incidental  charges  are  also  to  be  regulated  ae 
follows  : —  ,.        ,,       .      , 

1.  When  the  acid-maker  supplies  the  tank- 
trucks  he  shaU  be  entitled  to  make  a  further  charge 
of  not  more  than  five  shillings  per  ton  for  filling 
and  hire  of  tank-trucks. 

2.  When  the  acid-maker  supplies  the  acid  in  tua 
own  drums,  he  shall  be  entitled  to  make  a  further 
charge  of  not  more  than  ten  shiUmgs  per  ton  for 
filling  and  hire  of  drums. 

b2 


ass 
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3.  When  the  JU-id  is  supplioti  in  the  »ciA-maker's 
own  carboys  ho  sliall  be  entitled  to  nmke  ;i  furtlier 
charge  of  one  pound  per  ton  for  tillini;  and  liire  of 
carboys.  (Wlien  larboys  are  supplied  by  the 
puFi-liaser.  it  is  ivconmiendeil  tliat  a  charjje  of  ton 
shillings  per  ton  should  be  made  by  the  acid-maker 
to  cover  the  cost  of  tilling.) 

The  maximum  prices  came  into  force  on 
February  14th. 

Halogen    salts   of  the   atkaVi   metals  :    Changes   in 

volume  upon  solution  in  u-uter  of  the .    G.  P. 

Baxter   and   C.    0.   Wallace.     J.   Amer.   Chem. 
Soc,  1910.  38,  70 — 105. 

KxPERTMEXTS  were  made  with  solutions  of  different 
concentrations  and  at  ditTerent  tempci-atures 
between  0  and  100"  C.  From  tlie  detiiiled  results, 
i-eproduced  in  tables  and  curves,  it  is  seen  that 
lilhiiuu  and  caesium  halides  pi-oduce  expansion 
during  sohition  ;  in  the  case  of  lithium  chloride, 
liowever,  this  is  true  only  at  high  concentrations 
and  between  25°  and  SO'^  C.  Sodium  and  potas- 
sium chlorides  produce  the  greatest  contraction 
during  solution,  viz.,  01— 0-2  c.c.  per  grm.  except 
at  the  highest  temperatures  and  concentrations. 
With  tlie  other  salts  the  contractions  at  25°  C. 
vary  irregularly  between  002  and  009  c.c.  per 
grm.  An  explanation  of  the  effects  observed  is 
proposed,  based  on  hyth-ation  and  on  Richards' 
hypothesis  of  compressible  atoms.  From  the 
data  given  in  the  tables  it  is  possible  to  calc\ilate 
the  densities  of  aqueous  solutions  of  all  the  alkali 
haUdes  at  different  temperatures.- — A.  S. 

Ammonia  from  [calcium']  cyanamide  ;    Production 

of .     W.  S.  Ijandis.  Amer.  Inst.  Chem.  Kng., 

Jan.    12,    191G.     Met.   and    Chem.    Fng.,    1916, 
14,  87—90. 

A  PLANT  producing  several  tons  of  puie  ammonia 
gas  per  day  from  calcium  cyanamide  has  been  in 
continuous  operation  for  six  months  by  the 
American  Cvanamid  Co.,  the  process  being 
essentially  that  described  in  U.S.  Pat.  1,149,053 
(this  J.,  1915,  901).  A  steel  autoclave.  C  ft.  diam. 
and  21  ft.  high,  capal)le  of  working  at  a  pressure 
of  300  lb.  per  sq.  in.,  and  provided  with  a  powerful 
stirrer,  is  charged  witli  about  12,000  1b.  of  water 
or  mother  liquor  from  a  previous  operation, 
and  calcium  cyanamide  (7000  lb.)  is  added,  with 
continuous  agitation,  during  1  hour.  A  ven- 
tilating system  is  provided,  by  means  of  which 
acetylene,  generated  from  undecomposed  carbide 
present  in  the  calcium  cjanamide,  is  removed 
without  risk  of  explosion.  Calcium  hydroxide 
and  sodium  carbonate  (2"o  and  3-5  "„  respectively 
of  the  calcium  cyanamide)  are  then  added,  the 
autoclave  is  clo.sed,  and  steam  is  introduced 
for  about  15  mins.,  until  the  pressure  readies 
3  or  4  atmospheres.  The  reaction  thus  started 
is  exothermic,  and  valves  are  provided  through 
which  the  steam  and  ammonia  produced  are 
discharged.  The  pressure  rises  to  12 — 15  atmos- 
pheres in  about  20  mins.  with  the  relief  valve 
open,  and  then  falls  slowly  ;  the  rate  of  discliarge 
is  regulated  so  as  to  maintain,  as  far  as  possible, 
a  constant  pres-sure  in  the  ammonia  pipe.  After 
about  1  J  hours  from  the  start,  the  evolution  of 
ammonia  has  usually  ceased,  and  steam  is  again 
introduced  till  the  pres.sure  reaches  0 — 8  atmos- 
pheres, and  then  ammonia  is  again  discharged 
for  a  period  of  about  J  hour.  'J  he  steaming 
and  discliarge  of  ammonia  are  repeated  once  more, 
but  in  this  last  period  only  about  2%  of  the  total 
ammonia  is  obtained,  and  it  may  be  omitted  if 
circumstances  demand.  Curves  are  given  showing 
the  rate  of  discharge  of  the  ammonia  and  the 
change  of  pres.sure  during  a  complete  run.  The 
residual  mud  in  the  autoclave  is  discharged  into 
suction  filters,  the  residue  washed  with  water, 
and  the  liquor  returned  to  the  process.     The  dried 


sludge  contains  about  05  %  CaO  as  carbonat-e  and 
hydi-oxide.  and  nitrtigen  equivalent  to  0-2%  Nllj  ; 
it  is  used  for  agricultural  purposes.  The  ammonia 
may  be  converted  directly  into  sulphate,  or  the 
steam  is  separated  by  coiiden.Hation  in  a  ivctifying 
coluiun.  and  the  resulting  ammonia  gas  usetl  as 
desired.  The  yield  of  ainnioiua  is  more  than  98"„ 
of  the  theoretical  quantity,  and  the  pi'oduct  is  of 
a  high  degree  of  purity.  A  i>lant  with  8  working 
auto<'laves  and  1  spare  one  i-ould  be  erected  for 
about  120.00tl  dollars  (£24,000).  excluding  cost  of 
land,  foundations,  ami  sludge  disposal,  and  the 
operating  cost,  excluding  the  cost  of  the  cyan- 
amide, is  estimated  as  follows  : — 

C.ipncity  50,000  lb.  Hramniiia  per  day,  gas  snturattHl  with  water 
at  rooliiig  w-nttT  terareratiire. 


Per  day. 

Per.  lb. 
luunionla. 

Freight  of  caliiuin  cyanamlile,  60  tons 
Ijnie,  1-2  tons    

£ 
37 

1 
7 

r> 

4 

18 
4 
4 
5 
5 

a. 
10 
10 

0 

0 
10 

4 
14 
14 

4 
12 

2 

d. 

o-.too 
o-or.* 

0-056 

Power,  2400  h.p.-liiJurs 

0-040 

O-OSd 

0002 

I.aboiir,  300  men-hours 

0-160 

o-osr 

Interest,  6% 

0-033 

I>epredalion,  8%  

Miscellaneous 

0-04O 
0-041 

Total  cost  of  conversion,  excluding  losses 
ol  ammonia 

04 

0 

0-762 

The  manufacture  of  ammonia  from  calcium 
cyanamide  is  carried  on  successfully  in  Norway, 
Germany,  France,  Switzerland,  Italy,  and  Japan. 
In  Norway  large  quantities  are  used  in  the  Birke- 
land-Eyde  plants  for  the  production  of  ammonium 
nitrate,  and  in  Germany  very  large  quantities  are 
being  utilised  for  the  manufacture  of  nitric  acid 
by  oxidation, — A,  S. 

Sulphides,  ihiosulphates,  and  dithionaics ;  Analyais 

of  a  mixture  of  alkaU  ■ .     J.  A.  Muller.     Bull. 

Soc.  Chim.,  1916,  19,  8—9. 

The  sulphide  and  thiosulphatc  are  determined  by 
titration  with  iodine  in  dilute  acetic  acid  solution, 
and  a  second  portion  is  acidified  with  acetic  acid 
in  a  small  round  flask,  the  hydrogen  stdphide 
expelled  by  exhausting  with  a  water  pump 
for  about  ten  minutes,  and  then  the  thiosulphate 
determined  by  titrating  with  iodine  as  before. 
These  titrations  are  not.  appreciably  affected 
by  the  preseme  of  thionates  since  the  action 
of  iodine  on  them  is  very  slow  even  in  acid 
solution.  These  compounds  are  determined  by 
oxidising  them  to  .-iulphates  by  rendering  alkalino 
a  solution  freed  from  hydrogen  sulphide  as  above, 
evaporating,  and  fusing  with  pota,ssium  nitrate  in 
a  silver  capsule.  After  deducting  from  the  bariiim 
sulphate  finally  obtained  the  amount  due  to  the 
sulphate  or  thiosulphate  originally  present,  the 
difference  represents  the  thionic  compounds. 
Results  are  given  of  the  analysis  of  a  mixture  bv 
these  methods  which  show  good  agi'eement  with 
the  calculated  values. — G.  F.  AI. 

Arsenic  acid  ;  Action  of  hydrogen  sulphide  on . 

W.  Foster.  J.  Amer.  Chem.  Soc,  1916,  38,52—57. 

An.«ENic  acid  is  not  reduced  by  hydrogen  sulpliide 
directly  to  arsenious  acid,  but  the  reduction 
occurs,  if  at  all,  tlirough  the  intermediate  form- 
ation of  monosulphoxyawenic  acid,  HjAbOiS. 
This  substance  is  somewhat  unstable,  espocially 
in  presence  of  high  concentrations  of  hydro<^hlorii' 
acid  and  low  concentrations  of  hydrogen  sulpliide, 
concentrated  hydrochloric  acid  (32%)  for  exampk) 
rapidly  causing  its  decomp.o.sition,  even  at  O'C, 
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into  ai'seniou.s  acid  and  sulphui".  With  a  rapid 
stream  of  hydi-ogen  sulphido  no  roduL-tioii  takes 
place  even  after  .standing  for  many  Iiouin,  what- 
ever be  the  comontration  of  the  hydrochliiric  aeid 
present,  the  precipitate  obtained  in  many  experi- 
ments inuler  otherwise  varying  conditions  repre- 
senting ahvays  a  quantitative  yield  of  the  penta- 
sulpbide.  Many  of  these  results  are  at  direct 
variance  with  those  described  bv  Usher  and 
Ti-avers  (this  J.,  1905,  1065).— G.  F.  M. 

Potassium  ortholhioauiimonite  ;   Electrolysis  of  an 

(iqxicous  solution  of ,  nnd  the  eonslilution  of 

this  conipounil.     J.  A.  MuUer.     Bull.  Soc.  Chim., 
191ti,  19,  3— S. 

The  elettrolysis  of  an  aqueous  solution  of  potas- 
sium orthothioautimouite  in  a  divided  cell  in  an 
»tmosphei-e  of  hydrogen,  using  a  17  °o  solution  of 
sodium  hydroxide  as  the  anodic  solution,  a 
platinum  anode,  and  an  antimony  cathode,  resulted 
m  the  deposition  of  a  certain  quantity  of  antimony 
on  the  cathode  and  an  increase  in  the  antimony 
and  sulphur  content  of  the  anodic  liquid  which, 
allowing  for  diffusion  through  the  porous  diaphragm, 
corresponded  ahnost  exactly  to  the  migration  of 
an  electro-negative  group,  SbSj.  Oxygen  was 
liberated  at  the  anode  and  the  sulphur  was 
accordingly  found  mostly  as  sulphate  or  tliio- 
sulphate.  There  was  no  evidence  found  for  the 
existence  of  negative  SK  ions,  and  the  author 
concludes  that  the  thioantimonite  is  a  combination 
of  the  thioantimonious  radicle,  SbSs,  with  three 
atoms  of  potassium. — G.  F.  M. 

Oxidation  and  reduction  icithout  the  addition  of  acid. 
II.  The  reaction  between  stannous  chloride  and 
potassium  bichromate.  A  contribution  to  colloid 
chemistry.  M.  Neidle  and  J.  C.  Witt.  J.  Amer. 
Chem.  Soc,  1916,  38,  47—52.  (See  also  this  J., 
1915,  1089.) 

Thb  stoichiometric  relations  in  the  reaction 
between  potassium  bichromate  and  stannous 
chloride  arc  the  same  with  or  without  acid.  In  the 
latter  case  the  products  of  the  reaction  are  potas- 
sium and  chromium  clilorides  and  stannic  and 
chromic  hydroxides  in  coUoidal  solution,  the 
equation  representing  the  change  being 

2K,OjO,  -f  OSnCl.  +  (6x  4-y)H20:?: 
4Ka  +  6SnO„xHjO  +Crj63,yHjO  +2CrCl34-2HCl. 
Dialysis  of  the  product  yields  a  mixed  hj'drosol 
of  the  hydrated  oxides  in  the  molecular  ratio 
expressed  above.  The  formation  of  the  hydrosol 
maintains  the  concentration  of  hydroxyl  ions 
within  definite  limits,  insuring  a  minimum  con- 
centration of  hydrogen  ions  which  enables  the 
reaction  therefore  to  proceed  to  completion. 
From  this  and  previous  work  the  conclusion  is 
drawn  that,  when  in  oxidation-reduction  reactions 
the  stoichiometric  relations  are  the  .same  with  and 
without  acid,  coUoidal  hydrated  oxides  are  always 
formed  in  the  latter  case,  if  the  addition  of  acid  is 
necessary  tor  the  formation  of  normal  salts. 

— G.  F.  M. 


Aluminium 
E.  Sekh. 


in    silicates;    Determination    of 

Z.  anal.  Chem.,  1915,  54,  395 — 103. 


Decomposition  of  silicates  witli  hydrofluoric  acid 
and  sulphuric  acid  yields  satisfactory  results  if 
the  last  traces  of  fluorine  are  removed  by  treating 
the  residue  with  dilute  sulphuric  acid,  evaporating 
the  mixture,  and  expelling  the  sulphuric  acid  by 
heat._  The  residue  is  then  dissolved  in  hydro- 
chloric acid  and  the  alumina  precipitated  in  the 
usual  way.  If  the  silicate  is  decomposed  by 
fusion  with  alkali  carbonates,  the  alumina  should 
he  treated  with  hydrofluoric  acid  and  sxdphuric 
acid,  evaporated,  and  ignited  until  again  constant 
in  weight  ;  any  loss  which  takes  place  is  due  to 
silica  and  a  corresponding  weight  is  added  to  that 
of  the  main  quantity  of  sihca.     The  latter  should 


also  be  treated  with  hydrofluoric  acid  and  sulphuric 
acid  and  any  residue  remaining  after  ignition 
should  be  counted  as  alumina. — W.  P.  8. 

I'ersilicalc  ;  AUeried  formation  of — — by  the  action 
of  air  on  sodium  silicate  solutio)is.  II.  Ditz. 
J.  prakt.  Chom.,  1915,  92,  112 — llf>. 

Ko>L\ROWSKY  (this  J.,  1914,  199)  concluded  that 

persilicic  acid  or  a  perhydrogcl  of  silicic  acid  was 

produced  by  tlie  action  of  hydrogen  peroxide  on 

sodium    .sUicate,    and    the    possible    existence    of 

persilicic  acid  was  supported  by  the  experiments 

of  Jordis  (this  J.,  1914,  253).     The  author,  how- 

j   ever,  found  that  no  trace  of  hydrogen  peroxide  was 

I  formed  on  exposing  sodium  silicate  solution  to  the 

I  air  for  3  months.     The  so-called  odour  of  chlorine 

,   observed   by   Jordis  was  probably   tlie   odour  of 

i   nitrous  gases  absorbed  hoiS  the  "air.     Moreover, 

■   any  manganese,  which  is  a  common  impurity  in 

I  sodium  silicate,  would  be  oxidised  by  atmospheric 

I   oxygen  and  would  then  decompose  hydrochloric 

I   acid,  with  the  liberation  of  chlorine.     The  proofs 

!   of  the  existence  of  persUicate  cited  by  Jordis  are 

j   therefore  inconclusive. — C.  A.  3I. 

Hare  earths  (jii-imj  the  more  soluble  double  sulphates  ; 

Separation  of  the from  Brazilian  monasitc 

i        sand.     V.  James  and  A.  J.  Grant.     J.  Amer. 
Chem.  Soc,  1916,  38,  41 — 47. 

,   The  rare  earth  sulphates  were  treated  w^th  less 
i   than  the  theoretical  amount  of  potassium  sulphate, 
I   and  the  oxides  from  the  mother  liquors  converted 
I   into     double     magnesium     nitrates     which    were 
I   fractionally  crystallised,  and  thus  roughly  separated 
I   into  a  least  soluble  portion.  A,  of  wliite  or  greenisli 
crystals      containing     lanthanum,     cerium,     and 
praseodymium,     an     intermediate     fraction,     B, 
'   coloured    deep    amethyst,    consisting    mainly    of 
j   neodymium     magnesium     nitrate,     and     mother 
j   liquoi"s,     C,     containing    neodymium,    samarium. 
]   europium,  gadolinium,  terbium,  dysprosium,  hol- 
mium,     yttrium,     erbium,     thulium,     ytterbium, 
I   and  lutecium.     Fi'om  A  cerium  was  separated  as 
basic  nitrate,  and  the  other  two  metals  by  repeated 
crystallisation  of  the  double  ammonium  nitrates. 
Tlie  rare  eartlis  in  the  liquoi's,  C,  were  converted 
into    oxides    and    back    into    double    magnesium 
I   nitrates,    from    which    samarium    and    europium 
j   were   separated   by   crystallising  fi'om  nitric  acid 
I    ( 1  :  1 )  in  presence  of  Ijismuth  magnesium  nitrate. 
Gadolinium,      terbium,     and      dysprosium     were 
separated  by  the  crystallisation  of  the  bromates, 
and  the  residues  from  the  above  nitric  acid  solu- 
tion,   precipitated    as    oxalates,    and    consisting 
mostly    of    yttrium,    were    further   separated    by 
fractional   crystallisation  of  then-   bromates,   and 
by  the  basic' nitrate  method. — G.  F.  M. 

Hydrogen      phosphide;       Determination      of . 

Gravimetric  and  volumetric  methods.  H.  Keckle- 
ben.  Z.  anal.  Chem.,  1915.  54,  308— 321. 
Gravemetric  methods  usually  employed  yield 
more  or  less  inaccurate  results,  and  only  when  the 
gas  is  absorbed  in  an  excess  of  chlorine  or  bromine 
water  or  pot.assimu  permanganate  is  it  at  once 
converted  into  phosphoric  acid  which  may  be 
precipitated  by  inolybdic  acid  solution.  It 
potassium  permangauat*  solution  is  used  to 
absorb  the  hydrogen  phosphide,  the  excess  ot 
permanganate  may  be  titrated  with  oxalic  acid 
solution,  but,  maiidy  owing  to  the  large  excess  of 
permanganate  reqmred,  the  residts  are  only 
approximately  coiTect  ;  better  results  are  obtamed 
bv  decomposing  the  excess  of  permanganate  by 
oxalic  acid,  and  then  precipitating  the  phosphoric 
acid  in  the  visual  way.  Approximatelv  correct 
results  may  be  calculated  from  the  weight  of  the 
precipitate"  obtained  when  the  gas  is  led  mto 
ammoniacal  silver  nitrate  solution  or  mto  Fehhng  r. 


254 


Q.   V  -ACIDS;    ALKALIS;    SALTS;    NON-METALUC  ELEMENTS.        [Feb.  29,  1916. 


solution  ;     the   pre<.-ipitate    will    consist   of   silver 
or  cuprous  oxide,  respectively. — W.  P.  S. 


lonisation  ;    Theory  of  multiple 


A  modifica- 


tion   of   the    electrolytic    dissociation    thcori/-     I. 

F.   F.   Hcyroth.      J.   Amer.   Chem.   Soc.    1916, 

38,  57 — 1>5. 
A  SEW  theory  of  nuiltiple  ionisation.  based 
fundamentflily  upon  the  assumption  that  all 
noii-uiotallio  and  luetallic  liydroxides  are  essen- 
t  iallv  amphoteric,  i>:  developed  in  order  to  account 
for  facts  wliich  appear  as  anomalies  in  the  ordinary 
dissociation  theory,  and  to  throw  light  upon 
certain  questions  on  which  tliat  theory  Ls  silent, 
sucii  as  the  reason  of  the  different  degrees  of 
ionisation,  of  the  departures  from  the  law  of  mass 
.iction.  et<'.  The  theoi-y  states  that  substances 
undergoinsr  electrol>-tic  dissociation  in  solution 
tend  to  dissociate  into  ions  in  at  least  two  ways — 
as  acids  and  as  bases — the  ratio  between  the 
different  ionisation  constants  varying  from  1  :  1 
to  very  nearly  1  :  oo  .  For  example  nitric  acid 
dissociates  as"  follows:  HXOj^H' +NO3',  and 
IIXOj^OH'+XO.',  the  latter  method  of  ionisa- 
tion being  of  course  extremely  feeble.  The  more 
important  consequences  of  the  theory  may  be 
summarised  as  follows  :  An  acid  anhydride  must  be 
regarded  as  a  salt  formed  by  the  self-neutralisa- 
tion of  an  acid.  If  the  nivmber  of  molecules  of  a 
hydroxide  dissociating  as  an  £icid  exceeds  the 
number  dissociating  as  a  base  then  the  substance 
is  an  acid,  but  determination  of  its  relative  strength 
by  conductivity  measurements  will  be  erroneous 
since  no  account  is  taken  of  the  velocities  of  the 
ions  formed  by  the  liitherto  unassumed  mode  of 
ionisation.  The  oxidising  action  of  nitric  and 
sulphuric  acids  is  ascribed  to  their  basic  ionisa- 
tion into  NOj'  and  SO.*  ions.  The  p»-ecipitation 
of  Ag.O  and  not  Ag(0±I)  is  due  to  the  multiple 
ionisation  of  the  latter  giving  Ag'  and  AgO"  ions 
which  immediately  unit-e  to  form  the  insoluble 
oxide.— G.  F.  M. 

Organosols  of  metals  a»d  metallic  hydroxides  of  the 
platinum  group.      Amberger.      See  XX. 

Potassium  bicarbonate  as  a  standard  for  acidimetru. 
Incze.     See  XXIII. 

Jgnition  of  ferric  oxide  in  the  gravimetric  determine' 
iion  of  iron.     Selch.     See  XXIII. 

Patents. 

Acid-absorbing  apparatus.  P.  A.  Paulson,  Appleton, 
Wis.  U.S.  Pat.  1,105,281,  Dec.  21,  1915.  Date 
of  appl.,  May  11,  1915. 
A-X  apparatus  for  preparing 
bisulphite  and  similar  solu- 
tions consists  of  a  series  of 
superimposed  chambers  con- 
stituting a  tower,  an  arched 
and  perforated  gas -distribut- 
ing plate  being  fixed  near  the 
bottom  and  extended  nearly 
to  the  walls  of  each  chamber  ; 
the  periphery  of  the  plate 
may  be  serrated.  A  gas- 
conduit  connects  the  peri- 
pheral portion  of  each  chamber 
with  the  gas-distributing  plate 
in  the  chamber  next  above, 
and  an  acid  overflow  pipe, 
with  its  upper  end  at  a  level 
intermediate  between  the  gas- 
distributing  plate  and  the 
bend  of  the  gas-conduit, 
carries  the  collected  liquid  into 
the  chamber  next  below. 

—  J.  ii.  (  .  K. 


'    Magnesia  ;  Process  of  obtaining .     J.  A.  Brad- 

burn,     Svracuse,     N.Y.     U!s.     Pat.     1,156,662, 
Oct.  12,  1915,     Date  of  appl.,  Nov.  28,  1914. 

j  Dolomite  or  ilolomitic  limestone  is  calcined  at 
800°  C.   and   the   calcined   material   is  treated  for 

]   one  to  three  days  with  water  in  a  tank  provided 

j  with  a  stirrer.  The  resulting  milk  of  lime  and 
magnesia  is  mixed  with  a  solution  of  sodium  and 
aniinonium   ihlorides   containing   liO   to   !»U   grms, 

;  Xatl  and  120  to  180  grms,  NH,C1  per  litre,  e.g., 
with  liquor  of  this  degree  of  concentration  made 
by  the  ammonia  soda  process.  The  quantity 
used  is  sulliiieut  to  convert  the  calcium  aui 
magne.sium    hydroxides    into    the    corresponding 

I  chliirides,  anil  ti>  leave  an  excess  of  ammonium 
chloride.  The  liquor  is  then  distilled  to  recover 
ammonia,  and  calciueil  dolomite  is  added  to  the 
residual  liquor  in  sufficient  quantity  to  precipitate 
the  magnesium  liydroxide.  During  this  precipita- 
tion the  liquor  is  heated  and  agitated,  and  the 
liquid  with  the  precipitated  magnesium  hydroxide 
and  the  magnesia  from  the  calcined  dolomite  is 
then  passed  through  a  series  of  settling-tanks. 
The  specifically  heavier  magnesia  settles  first  and 

!    can    be    recovered    separately    from    the    lighter 

'   magnesium  hydroxide. — J.  B,  C.  K. 

Carbon  dioxide  and  solid  sodium  sulphite  ;  Process 

of    making .     H.    Howard.    Boston,    Mass. 

U.S.  Pat.  1.104.049,  Dec.  21,  1915.  Date  of 
appl..  Mar,  0,  1913. 

An'  aqueous  solution  of  a  suitable  bisulphite  is 
treated  with  a  quantity  of  a  solid  carbonate  not 
in  excess  of  that  required  to  produce  the  normal 
sulphite,  the  water  being  present  in  insufficient 
quantity  to  dissolve  completely  the  latter  salt  as 
formed.  The  process  can  be  applied  to  the  manu- 
facture of  pure  carbon  dioxide  and  solid  sodium 
sulphite  in  a  single  operation,  by  treating  an 
aqueous  solution  of  sodium  bisulphite  with  solid 
sodium  carbonate. — J.  B.  C.  K. 

Aluminium  chloride  ;  Manufacture  of .     B.  T. 

Brooks,  Assignor  to  Gulf  Refining  Co.,  Pitt«- 
burch.  Pa.  U.S.  Pat.  1,165,065,  Dec.  21,  1915. 
Date  of  appl,,  Sept.  8,  1915. 

A  M.\ss  of  aluminium  is  maintained  in  a  molten 
condition  in  a  graphite  vessel  and  a  stream  of 
chlorine  gas  is  forced  beneath  the  surface  of  the 
molten  metal  under  sufficient  pressure  to  keep  the 
mass  agitated. — J.  F.  B. 

Potassium   and  aluminium;  Process  of  producing 

soluble  salts  of .     M.   F.  C'oolbaugh.   Rapid 

City,  and  E.  H,  Quinnev,  Pierre,  S,D,  U,S.  Pat. 
1, 165, 154,Dec.21, 1915. Date  of  appl.,Apr.23,1914. 

.SiLiciOL'S  rocks,  earths,  or  minerals  containing 
insoluble  compounds  of  potassium  and  aluminium 
are  reduced  to  powder,  and  mixed  with  gypsum  in 
the  proportion  of  2-8  parts  of  gypsum,  by  weight,  to 
each  one  part  of  silica  in  the  raw  material.  The 
mixture  is  heated  to  incipient  fusion,  cooled 
quickly,  and  leached  with  dilute  sulphuric  acid, 
and  the  resulting  potassium  and  aluminium 
sulphates  are  separated  from  the  leach-liquore  by 
crystallisation. — J.  B.  C.  K. 

Titanic   oxide;    Method   of  obtaining and  the 

resulting  product.  A.  J.  Rossi  and  L.  E.  Barton, 
Niagara  Falls,  N.Y.,  Assignors  to  The  Titanium 
AUov  Manufacturing  Co.,  New  York.  U.S.  Pat. 
1 ,  106,547,  Jan,4, 1016.  Date  of  appl.,  Apr.  18,1914. 

Material  containing  titanic  and  iron  oxides  ie 
fused  with  an  alkali  oxide,  and  the  melt,  after 
being  lixiviated  to  remove  excess  of  alkali,  is 
digested  with  hydrochloric  acid  in  amount  sunicient 
to  combine  only  with  the  alkaU  metal  and  the  iron 
present.  On  treating  the  product  with  the 
requisite  amount  of  water  at  tiie  proper  tempera- 
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ttire,  together  with  some  sodium  chloride,  the 
titanio  oxide  settles  out  ;  tlu'  residual  liquor  is 
•withdrawn  and  evaporated,  and  the  residue 
calcined.— E.  II.  T. 

Zinc  oxide  ;  Process  of  nuikitif/  pure  — — .  W.  Asef, 
Philadelphia,  Pa.  U..S.  Pat.  1,16.5.743,  Dec.  28, 
1915.     Date  of  appl..  Oct.  2(1,  1914. 

y.tNO  oxide  is  precipitated  \>y  adding  sodium 
^•arbonate  to  a  zincate  solution,  and  separated  by 
filtration  ;  the  filtrate  is  treated  with  lime  to 
regenerate  caustic  soda. — W.  E.  F.  P. 

Barium   chloride  ;    Process   of   mamijaclurinq 

JE.  V.  tiranti,  Leouia.  N.J.  U.S.  Pat.  l,Ui7,061, 
■fan.  4,  1910.     Date  of  appl..  May  4,  1915. 

<"Fnx)niNE  is  pa.ssed  into  a  concentrated  solution  of 
liarium  sulphide  at  a  tenxperature  high  enough  to 
prevent    barium    chloride    crystallising   out.     The 

?irecipitated  sulphur  is  constantly  I'emoved,   and 
reated  to  remove  adhering  barium  chloride. 

— E.  H.  T. 

Chlorine;    Process    or    purifying    electrolytic . 

V.  Ishikawa.  Toky6,  Japan.  U.S.  Pat.  1,166,524, 
.Tan.  4,  1916.     Date  of  appl.,  Apr.  6,  1915. 

The  greater  part  of  the  free  hydrogen  contained 
in  the  chlorine  is  converted  into,  and  removed  as, 
hydrogen  chloride  by  passing  the  impure  gas  over 
a  material  which  effects  the  union  of  hydrogen  and 
chlorine,  and  at  the  same  time  exposing  it  to 
light  containing  actinic  rays.  Tlie  hydrogen 
chloride  is  oxidised  by  passing  it  over  the  same 
catalyst  but  at  a  lower  temperature. — E.  H.  T. 

Sulphate    furnace;    Mechanical .     K.    Thelen 

and    F.    Wolf,    Stolberg,    Germany.     U.S.    Pat. 
,     l,165,815,Dec.28,1915.  Date  of  appl,  June  1,1914. 

Shb  Ger.  Pat.  279,997  of  1913  ;  this  J.,  1915,  355. 

Hydrotnilphites  ;     Manufacture    of   anhydrous . 

E.  von  Portheim.  Smichow,  Austria-Hungary, 
U.S.  Pat.  1,166.160,  Dec.  28,  1915.  Date  of 
appl.,  June  12,  1913. 

Seb  Eng.  Pat.  11,010  of  1913  ;  this  J.,  1914,  643. 

Process  of  effecting  oxidation  of  copper.     U.S.  Pat. 
1,164,838.     See  X. 

Proe«3S  of  manufacturing  nitrogen  compounds  [from 
distillers'  trash].  U.S.  Pat.  1,165,358.  See  XVIII. 


Vin.— GLASS;    CERAMICS. 

Patents. 

Glaaa  articles  ;  Furnace  for  the  manufacture  of . 

H.  G.  Slingluff,  Allegheny,  Pa.,  Assignor  to  Pitts- 
burgh Plate  Glass  Co."  U.S.  Pat.  1,164,766, 
Dec.  21,  1915.     Date  of  appl.,  Dec.  3,  1907. 

In  a  glass  melting  and  drawing  furnace  a  drawing 
ring  is  supported  with  its  upper  edge  projecting 
above  the  surface  of  the  molten  glass.  A  ring  of 
elightly  larger  diameter,  and  provided  with  a 
removable  cover,  is  suspended  so  that  it  can  be 
raised  and  lowered.  During  the  drawing  operation 
the  movable  ring  is  lowered  over  the  upper  edge 
■of  the  drawing  ring  to  act  as  a  shield,  whilst  during 
the  reheating  operation  it  is  raised  so  as  to  form, 
with  its  cover,  a  practically  closed  chamber,  in 
which  hot  gases  circulate  over  the  surface  of  the 
glass  within  the  drawing  ring. — A.  S. 

Clasa-fvrnace.  S.  B.  Bowman.  Blackwell,  Okla. 
U.S.  Pat.  1.166.576.  Jan.  4,  1916.  Date  of 
appl.,  Aug.  1,  1914. 

The  furnace  is  provided  with  an  extension,  in  the 
bottom  of  which  is   a   vertical  delivery  opening 


with  a  flared  upper  end.  Vertically  above  th« 
opening,  a  plug  with  a  rounded  lower  end  is 
arranged  to  move  up  and  down  ;  one  end  of  a 
lever,  carrying  a  weight,  is  pivoted  to  the  upper 
end  of  the  plug,  and  the  other  end  of  the  lever  to 
a  vertically  reciprocating  bar,  the  lower  end  of 
which  is  connected  with  a  compressed  air  cylinder 
to  adjust  the  lever.  The  lower  part  of  the  plug, 
for  a  length  greater  than  the  depth  of  the  delivery 
opening,  has  a  diameter  less  than  that  of  the 
opening  and  Ls  hollow  and  provitlcd  with  means 
for  circidating  cooling  llnid  within  it.  whereby  a 
gathering  of  chilled  glass  is  formed  on  the  plug. 
Combined  with  the  opening  is  a  flat  reciprocating 
knife,  arranged  under  the  tank  extension  and  a 
water-cooled  plate,  the  flat  under  surface  of  which 
can  bo  brought  in  contact  with  the  flat  upper 
sxirface  of  the  knife.  An  opening  in  the  plate 
registers  with  the  delivery  opening,  the  portion  of 
the  plate  on  one  side  of  the  opening  having  an 
area  equal  to  that  of  the  knife,  so  that  when  the 
latter  is  moved  across  the  face  of  the  plate  the 
glass  passing  through  the  opening  in  the  plate  is 
severed  and  the  delivery  opening  is  closed  in  order 
to  retain  the  glass  in  the  tank  extension,  the  knife 
alwavs  being  in  contact  with  the  water-cooled  plate. 

— W.  C.  H. 

Glass  ;   Method  and  batch  or  mixture  for  making 

illuminating •.     J.    O.    Meara,    Assignor    to 

GiU    and    Co..     Philadelphia,    Pa.     U.S.     Pat. 
l,166,922,Jan.4,1916.  Date  of  appl.,Sept.l9,1914. 

Illusunating  glass  is  made  by  fusing  together  a 
foundation  mixtui-e,  capable  of  yielding  a  colour- 
less glass,  composed  of  sand,  100  lb.  ;  alumina, 
30  lb.  ;  lead  oxide,  22  lb.  ;  "  sUex,"  12  lb.  ;  soda, 
37  lb.  ;  borax,  6  lb.  ;  arsenious  oxide,  3  lb.  ;  anti- 
mony oxide,  I'i  lb.  ;  common  salt,  1 J  lb.  ;  saltcake, 
1|  lb.  ;  crystaUised  Glauber  salts,  2  lb.  ;  and 
gypsum,  1  i  lb.  The  heating  operation  is  stopped 
before  the  glass  returns  to  a  clear  glass  stage  and 
when  the  specks  in  the  glass  are  substantially 
eliminated.— W.  C.  H. 


Potter's  and  like  materials  ;  Grinding  or  milling  of 

.     F.    T.    H.    Goodwin,    Longton,    Staffs. 

Eng.  Pat.  12,202,  Aug.  24,  1915. 
The  machine  is  of  the  tj-pe  in  which  the  finished 
product  is  carried  out  by  a  rising  stream  of  water 
and  in  which  the  inner  grinding  elements  co- 
operate with  a  vertical  cylindrical  grinding  surface 
on  the  outer  element.  The  inner  grinding  element 
is  mounted  so  that  a  clear  space  is  provided  beneath 
it.  An  annular  baffle  is  provided  in  the  upper 
part  of  the  grinding  chamber  to  arrest  the  motion 
of  the  stream  of  water  which  carries  the  material 
from  the  grinding  elements  and  so  promote  pre- 
cipitation of  partially  ground  material. — W.  C.  H. 

Grinding  members  or  tcheels.  E.  C.  R.  Marks, 
London.  From  Norton  Co.,  Worcester,  Mass., 
U.S.A.  Eng.  Pat.  269,  Jan.  7,  1915. 
Grinding  wheels  formed  of  abrasive  particles, 
e.g.,  alundum,  carborundum,  etc.,  held  together 
by  a  vitreous,  silicate  or  other  binder  to  form  a 
porous  structiu'e.  are  immersed  in  a  molten  mass 
of  resin,  i.e.,  colophonv,  preferably  after  bemg 
heated  to  a  temperature  approximately  the  same 
as  that  of  the  molten  resin,  in  order  to  fill  the  voids 
in  the  structure. — W.  C.  H. 

Fireproof  vessels,  implements  or  the  like ;  Manu- 
facture   of .     W.    P.    Thompson,    London. 

From  O.  Knoefler  und  Co..  Plotzensee,  Germany. 
Eng.  Pat.  2438,  Feb.  16,  1915. 

See  U.S.  Pat.  1,157.662  of  1915  ;  this  J.,  1915, 1209. 
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K.— BUILDING    MATERIALS. 

FATli.NTS. 

Timber;  Seasoning .     J.  J.  Owen,  Liverpool. 

Eng.  Pat.  2:?.4n,  Dec.  2,  1914. 

Timber  is  s\ibjecU'J  to  the  action  of  steam  passing 
from  enii  to  end  of  a  chambei'  which  wliolly 
encloses  the  tinilicr,  and  Ls  then  dried  by  passing 
steam  through  pipes  in  the  chamber.  A  stove  Ls 
arranped  to  produce,  at  a  comparatively  slow  rate, 
traseous  or  vaporous  product-;  fi^om  wood  or  other 
vegetable  matter,  or  coul.  coke,  or  like  hydro- 
carbon materials,  which  products  are  conducted 
into  the  chamber  enclosing  the  timber.  The 
apparatus  also  inchides  a  steam  prodxicer  con- 
nect<»d  either  directly  or  tlirough  the  stove  with 
<.Iie  interior  of  the  chamber,  and  also-  \\  ith  pipes 
in  the  chamber. — W.  V.  H. 

Wood  ;  M'dierproofed and  process  of  producing 

same.  D.  II.  Bibb.  Assignor  to  Continental 
Process  Corporation,  New  York.  U.S.  Pat. 
l,165,355,Dec.21,1915.  Dat«  of  appl., Jan.ti.  1915. 

Wood  is  impregnat-ed  with  waste  sulphite  liquor 
to  a  density  of  lo'— 33°B.  (sp.gr.  1197— 1-277) 
and  then  heated  to  5r)0"— 050"  F.  (288^—343'=  C.) 
for  about  20  minutes  to  render  the  sulphite  liquor 
insoluble.— J.  F.  B. 


Timber;    Preservative    treatment    of - 


^V.    D. 


Clark.  Portland,  Oreg.  U.S.  Pat.  1.165,753, 
Dec.  28,  1915.     Date  of  ajjpl.,  July  3,  1914. 

Timber  is  immersed  in  a  preserving  liquid  to 
season  it  artificially  and  then  withdrawn  from  the 
liquid.  Surfaces  which  are  to  resist  further 
penetration  of  the  preserving  liquid  are  then  coated 
with  a  compound  and  the  timber  is  replaced  in  the 
preserving  liquid  and  sul)jetted  to  pressm'e  to 
force  the  liquid  into  the  uncoated  parts.  The 
coating  compound  consists  of  magnesium  oxide,  a 
mineral  auxiliary  filler  including  magnesium 
silicate,  and  a  solution  of  magnesium  chloride,  the 
proportions  of  oxide,  fUler,  and  chloride  solution 
being  varied  according  to  the  amount  of  resistance 
to  the  preserving  liquid  desired. — W.  C.  H. 

Wood    and    other    porous    materials  ;    Method    of 

treating .     A.  P.  Derby  and  J-  H.  Dargie, 

Assignors  to  P.  Derl)y  and  Co.,  Gardner,  Mass. 
U.S.  Pat.  1,16(),S19,  Jan.  4,  1910.  Date  of 
appl.,  June  11,  1915. 

Wood  Ls  subjected  in  a  closed  chamber  to  a  mix- 
ture of  hot  air  and  steam,  the  pressure  of  which  is 
alternately  and  repeatedly  raised  and  suddenly 
lowered.  The  supply  of  steam  is  then  discon- 
tinued and  hot  air  is  introduced  into  the  chamber 
and  the  pressure  alternately  and  repeatedly  raised 
and  suddenly  lowered  ;  a  forced  circulation  of  the 
air  and  progr&ssively  diminishing  rasidue  of  steam 
Ls  maintained  during  the  periods  of  aii'  pressure 
and  blowing  off  in  order  to  dry  the  wood. — W.  C.  H. 

Refractory  [furnace]  Hiding.  T.  A.  P.  \V.  Torsen, 
Lynn,  Mass.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,107,135,  Jan.  4,  1910.  Date  of 
appl.,  Jan.  20,  1914. 

The  furnace  lining  is  composed  of  about  40  to  50 
parte  by  weight  of  a  refractory  compound  of 
silica  and  carbon,  about  15  to  25  parts  of  fireclay, 
and  about  33  to  48  parts  of  silica. — W.  C.  II. 

Sulphur  dioxide  ;     Process  for  recovering [in 

cement  manufacture].  L.  P.  Basset,  Mont- 
morency, France.  U.S.  Pat.  1,168,040,  Jan.  11, 
1016.     Date  of  appl.,  July  7,  1913. 

8ee  Ft.  Pat.  437,511  of  19)2  ;   this  J.,  1913,  1012. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;    Magnetic  and  other  properties  of  electrolytic 

melted    in   vacuo.     T.    D.    Y'ensen.     Univ. 

111.    Eng.  Exp.  .Stat.,  Bull.  No.  72,  Mar.,  1914. 
71  pages. 

St.uitixu  with  Swedisli  charcoal  iron  n.s  the 
first  anodes  and  using  tlie  deposited  iron  as  the 
anodes  for  a  second  i-efining,  an  iron  was  obtained 
containing  Fo  99!t7  to  99-98%,  C  0-000%,  and 
Si  0-01%.  Melting  in  a  lloskin  electric  resistance 
furnace,  in  an  atmosphere  of  carbon  monoxide,  was 
found  to  cause  contamination  of  the  iron  with 
oxygen  and  carbon,  and  a  vacuum  furnace  of  the 
Al'sem  type,  capable  of  melting  500  to  000  grms. 
of  u-on  in  30  minutes,  with  a  vacuum  of  less  than 
0-5  cm.  of  mercury,  was  therefore  used.  Low- 
carbon  ii-on  melted  in  this  furnace  lost  50 — 90% 
of  the  original  carbon  content,  and  when  carbon 
was  added  to  the  electrolytic  iron  an  amount 
was  lost  which  is  considered  to  indicate  the 
presence  of  about  0-4%  of  oxygen  in  the  melted 
iron.  Melting  was  carried  out  in  crucibles  com- 
posed of  fused  naagnesia.  The  cooled  iron  was 
reheated  in  a  coke  forge  and  forged  into  bars, 
which  were  tested  as  forged,  and  after  different 
heat  treatments.  Magnetisation,  electrical  resist- 
ance, tensile,  and  critical  temperature  measure- 
ments were  made,  and  the  various  specimens 
examined  microgi-aphically.  The  apparatus  em- 
ployed is  described  in  detail  in  a  series  of  appen- 
dices. The  permeameter  was  of  the  compensated 
double  bar  and  yoke  type,  and  the  electrical 
resistances  were  measured  on  a  Thompson  double 
bridge,  using  13  cm.  of  the  rods  between  the  eon- 
tacts.  The  results  showed  that  the  magnetic 
quality  of  electrolytic  iron  melted  in  vacuo  is 
decidedly  superior  to  any  grade  of  iron  thus  far 

Eroduced,  the  maximum  permeability  obtained 
eing  19,000  at  a  flux  density  of  9500  gausses. 
The  average  hysteresis  loss  was  less  than  50% 
of  that  found  in  the  best  grades  of  commercial 
transformer  iron.  The  specific  electrical  resistance 
was  9-90  microhms.  The  jihotomicrographs 
showed  that  the  structure  of  pure  iron  is  not 
changed  materially  by  quenching  either  in  iced 
brino  or  liquid  air.  Tlie  critical  temperatrire 
determinations  gave  the  point  Ar  3  for  the  average 
electrolytic  vacuum  iron  as  894"  C.  Tests  made 
on  Swedish  charcoal  iron  after  being  melted 
iti  vacuo  showed  it  to  have  a  miignetic  quality 
approximating  to  that  of  electrolytic  iron  melted 
in  va<:uo,  owing  cliiefly  to  the  reduction  of  the 
carbon  content. — T.  St. 

Boron;    The  effect  of upon  the  m.agnetic  and 

other  properties  of  electrolytic  iron  melted  in 
vacuo.  T.  D.  Yensen.  Univ.  111.  Eng.  Exp. 
Stat.,  Bull.  No.  77,  Mar.,  1915.     19  pages. 

Tests  were  made  to  ascertain  if  boron  added 
to  electrolytic  iron  melted  in  t'ocuo  would  remove 
any  oxygen  remaining  in  the  iron,  and  thus 
improve  its  magnetic  properties,  and  at  the  same 
time  increase  its  electrical  resistance,  and  thus 
make  it  more  suil>able  for  use  where  eddy-currents 
must  be  kept  down  (see  preceding  abstract). 
The  bort)n  was  added  as  Ijoron  suboxide  li,0 
(this  J.,  1910,  23),  and  as  "  boron  suboxide  flux," 
wliich  contains  about  8%  B7O,  the  remainder 
being  magnesium  borate  and  boric  anhydride. 
The  results  are  summarised  as  foUows :— (1) 
Small  percentages  of  boron  added  to  pure  iron 
and  melted  in  vacuo  liave  a  doulile  ctTect  upon  the 
iron,  since  part  of  it  reduces  the  iron  oxide  present 
and  the  remainder  combines  with  the  iron.  In 
this  respect  boron  differs  from  carljon,  as  the 
latter  does  not  combine  with  the  iron  unless  added 
in  larger  quantities  than  are  needed  to  redu«e 
all  the  iron  oxide  present.     (2)  Small  additions  of 
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boron  to  iron  have  a  slightly  beneficial  effect 
upon  the  magnetic  i>i'oporties.  probably  on  a<'count 
of  the  reduction  of  iron  oxide,  which  more  than 
offsets  the  effect  of  the  combined  boi-on.  The 
beneficial  effect  in  the  present  case  rea^-hes  a 
maxunum  with  addition  of  003%  BjO  or  01°;, 
ByO-flux,  and  ceases  as  soon  as  the  amount  of 
combined  boron  becomes  measurable,  which 
occm^  with  the  addition  of  01",,  H;()  or  0-7,5 "„ 
B,0-llux.  (3)  Boron  added  in  suflicient  amount 
to  leave  a  nieasui-alde  quantity  combined  witii  tlie 
iron  has  a  decided  detrimental  effect  \ipou  the 
ntagnetic  properties  of  the  iron.  (4)  Boron 
increases  the  specific  electrical  resistance  of  iron 
by  0-62  microhm  per  01<^{,  B  combined  with  the 
iron.  (5)  The  effect  of  boron  upon  the  mechanical 
properties  of  iron  is  in  general  similar  to  that  of 
ciurbon.  It  raises  the  elastic  limit  and  increases 
the  ultimate  strength,  at  the  same  time  decreasing 
the  toughness.  Determination  of  boron  in  iron. 
2  to  3  grms.  of  iron  is  dissolved  in  an  800  c.c.  flask 
in  10  c.c.  each  of  nitric  acid  of  sp.  gr.  1-i,  hydro- 
chloric acid  of  sp.  gr.  1  -2,  and  water ;  about 
double  the  amount  of  dry  calcium  carbonate 
nece6sar>-  for  complete  neutraUsation  is  added 
at  one  time,  the  solution  being  rotated  ;  250 — 
300  c.c.  of  water  free  from  carbon  dioxide  is 
added  and  the  solution  boiled  under  a  reflux 
condenser  for  at  least  30  minutes ;  the  iron 
precipitate  is  collected  in  a  Buclmer  funnel  and 
■washed  8  or  10  times  with  well-boiled  distilled 
water,  a  bulk  of  about  50  c.c.  of  washed  wet 
asbestos  fibre  being  added  before  filtering  to 
faciUtate  washing  ;  the  filtrate  is  cooled  under  the 
tap  and  titrated  with  A"/10  sodium  hydroxide 
solution,  using  phenplphthalein  as  indicator  ; 
when  a  pink  colour  is  produced,  1  gnn.  of  man- 
nitol  is  added,  the  solution  well  stirred,  and  the 
titration  continued  with  further  addition  of 
mannitol  untU  a  permanent  pink  colour  is 
obttuned.  Famiharity  with  the  end  point  is 
attained  by  practice.  A  control  determination 
should  be  made  with  pure  iron. — T.  St. 

Iron-carbon       equilibrium       diagram.     O.       Ruff. 
Perrum,    1915.    12,    121—123.     J.    Chem.    Soc.   i 
1016,    110,    ii.,    30.     (Compare    this    J.,    1912, 
233,  1130.) 

Thh  cementite  which  is  decomposed,  with  form-   i 
ation  of   graphite,    during   the   cooling   of   liquid 
iron-carbon  alloys,  is  that  which  Ls  in  excess  of  the   : 
equUibrium  concentration,  but  below  the  saturation 
concentration.     Any     excess     above     this     latter 
concentration   separates   as  free   cementite.     The   , 
true  eutectic  temperature  is  1125°  C.  or  possibly 
nearly  1130°  C;  the  pseudo-eutectic  temperature 
IS  higher,  about  1138°  C. 

Iron-carbon  alloys  ;  "  \ear-eutectic  "  temperature  of 

**« •     O.  Ruff  and  W.  Bormann.     Ferrum, 

1915,  12,  124—126.     Z.  angew.  Chem.,  1915,  28, 
Ref.,  537.     (.See  preceding  abstract).  i 

Thr  "  near-eutectic  "   (pseudo-eutectic)   tempera- 
V^  (Hf^we,  Trans.  Amer.  Inst.  Min.  Eng..   1912.    ' 
1181)  of  pure  iron-carbon  allovs    (i.e.,   the   tern-   • 
perature  of  saturation  with  respect  both  to  mixed    '■ 
"^•Tstals  and  graphite)  was  found  to   be   1138-8'    ! 
±.^   "■     The    temperature    could    be    determined 
!?    J  ^^   precision   that    it    is    suggested    as    a 
standard,  and  one,  moreover,  which"  is  applicable   ' 

'?  'info'^iJ^!?''^  atmosphere.     (See  also  Ruff,  this 
J.,  1W12,  233.) — P.  SoDx. 

Slag  enclosures  in   acid  steel  ;   Behaviour   of ' 

fn, .  i'*.J*  ^^'^  ^-  Zublena,  Int.  Zeits.  Metallog., 
191*.  7. 35—82.  J.  Chem.  Soc,  1916,  110,  ii.,  37 
(ttompare  Giolitti  and  Tavanti,  this  J.,  1915, 179. ) 
SPHcntENs  were  cut  from  the  sound  central  portion 
PftTflo*^w  °h^''}^  open-hearth  steel  containing 
C  0-38%,  Mn  0-60%,  .Si  0-22%,  S  0-008%.  P  002%. 
a.,d   Ni   202%.     In  all   cases   the   enclosures   of    . 


grey  sulphide  slag  were  found  in  the  central  part 
of  the  ferritc  masses,  completely  separated  from 
the  pearlite.  When  heated  for  four  hours  at  a 
constant  temperature  of  1060°  C.  in  carbon 
dioxide,  slight  decarburi«ition  took  place,  and 
the  slag  enclosures  were  then  frequently  in  contact 
with  pearlite.  The  effect  was  more  marked  at 
1100°  C.  In  carbon  monoxide  at  1100°  C.  the 
carr)urised  portion  showed  the  ferrit'!  and  slag 
completely  independent.  This  occurred  whenever 
carburisation  took  place,  whilst  ferrite  formed 
during  an  oxidising  process  enclosed  the  slag. 
The  results  are  attributed  to  the  influence  of  the 
slag  on  the  oxidation  of  the  carbide  and  consequent 
lilieratioii  of  ferrite.  Itepeating  the  experiments 
with  a  steel  containing  C.  OiQ°',^,  Mn  0-58%,  Si 
0-20%,  S  0-006%,  P  0-03%.  and  Ni  1-98%,'  also 
of  acid  open-hearth  origin,  the  same  changes  were 
found  to  take  place  still  more  readily.  The  only 
slag  enclosures  which  exert  an  influence  on  the 
distribution  of  ferrite  are  those  of  light  grey  colour, 
usually  regarded  a«  manganese  sulphide. 

Copper;  Recent  progress  in  the  metallurgy  of  ■ 


H.  O.  Hofman.     J.  Franklin  Inst.,   1916,   181, 
83—97. 

Blast-furnace  smelting.     Coke  smelting  of  roasted 
copper  ores  is  gradually  being  abandoned,  as  it 
involves    preliminary    roasting    and    is    therefore 
slower    and    more    costly    than   p-vritic    smelting. 
Pure  pyrite  smelting   (this  J.,   1916,   118)  is  un- 
common, the  partial  pyi-ite  process  (this  J.,  1913, 
736)    being    now   generally   adopted   in   America. 
The  chemical  distinction  between  pure  and  partial 
pyrite  smelting  lies  in  the  oxidation  of  the  coke 
which   is   accomplished   near   the   tlvroat    by   the 
ascending    sulphur    dioxide    in    the    former,    and 
mainly    by   the   air    blast    in   the   latter   process. 
Three  methods  of  collecting  flue  dust  and  fume 
have  proved  successful :  the  Roesing  wire  svstem 
(Great    Falls,    Mont.),    bag    filtration    (Manimoth 
Smelter,  Shasta  Co.,  Cal.),  and  the  Cottrell  electric 
process  (Anaconda,  Jlont.  ;  .see  also  this  J.,  1915, 
1096).     The  briquetting  of  flue-dust  is  fallii^  into 
disuse  :  the  dust  is  mixed  with  molten  matte  or 
converter-slag,  or  agglomerated  by  blast-roasting. 
Revcrberaiory  srnelting.     Lump   ore  is  best  suited 
for  blast-furnace  work,  while  reverberatories  work 
better  on  fines,  hence  their  genei-al  adoption  for 
smelting  concentrates.     Though  it  involves  roast- 
ing, reverberatory  smelting  is  cheaper  than  blast- 
furnace smelting  ;  the  multiple-hearth  MacDougall 
is  the  favourite  roasting  furnace.     The  reverber- 
atory furnace  is  of  the  long-hearth  type  connected 
with  waste-heat  boilers,  generally  fired  with  oil  or 
coal  dust,  and  worked  on  the  principle  of  feeding 
small    charges   at   short   intervals    near   the   fire- 
bridge ;  this  prevents  excessive  cooling  and  results 
in  greater  output  and  longer  life  of  Ihe  furnace. 
A   great   advantage   of   oil-firing  is  avoidance   of 
lo.ss  of  heat  in  the  fire-box   (estimated  at  about 
25%)  as  the  oil  Ls  blown  on  to  the  hearth.     The 
largest  reverberatory   (147  ft.  long,  25  ft.  wide), 
fired  with  coal-dust,  is  being  built  at  Ajiaconda, 
where    blast-furnace    smelting   has    been   stopped 
owing    to    its    higher    woiking    cost.     Converting 
copper  matte.     Basic  converting  {i.e.,  in  a  converter 
lined    with    magnesite    brick,    adding    the    silica 
requu-ed    for    slagging    the    iron    in    the    form    of 
siUcious   ore)   has   almost   wholly   superseded   the 
acid  process.     Of  the  two  types  of  converters,  the 
vertical  works  quicker  than  the  horizontal.     Fire- 
refining.     The  improvements  are  mainly  mechani- 
cal and  refer  to  chai-ging  the  furnace,  and  ladling 
and  casting  the  refined  metal. — W.  R.  S. 

Electrolytic   copper;    Structure  of .      M.   von 

.Schwarz.  Int.  Zeits.  MetaUog.,  1915,  7,  124^ 
173.  J.  Chem.  Soc.  1916,  110,  ii.,  34— .35. 
(Compare  Faust,  this  J.,  1912,  1133.) 

^'ERY   large   crystals,   5   cm.   or  more   in  length, 
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niav  be  oht-ained  from  an  ordinary  sulphate 
I'atK  for  the  oloi-trnlytic  ilopusitiou  of  loppor,  the 
temperature  iH-inj:  l" — 7' l'..  and  all  agitation 
being  avoided.  The  crystals  are  repeatedly 
twinned  oet-aliedra.  and  tlieir  orientation  is  con- 
firmetl  by  etching.  The  growth  of  crystiil  grains 
in  massive  eleotrolytio  copper  on  annealing  is  also 
ilescribed.  The  larger  grains  absorb  the  smaller, 
except  where  the  metal  has  been  locally  strained. 
The  very  small  grains  produced  by  straining 
STOW  much  more  rapidly  than  the  othei-s  at  fust, 
but  tliis  difterence  oidy  persists  for  a  short  time 
of  annealing.  Electrolytically  deposited  crystals 
grow  parallel  to  the  surface  of  the  cathode,  one 
octahedral  face  being  in  contact  with  the  cathode, 
aud  elongation  taking  place  along  a  trigonal  axis. 
Twinning  occui-s  when  these  crystals  are  annealed, 
b\it  again  disappears  after  prolonged  annealing. 
The  effect  of  pressiu'e  on  isolated  crystals  in  causing 
the  formation  of  new  crystal  centres  is  also  shown 
by  the  experiments,  and  the  observations  are 
utilised  for  a  discussion  of  the  hypothesis  of  an 
amorphous  moditication  produced  by  flow,  and 
also  present  at  the  crystal  boimdax-ies  in  cast 
metals. 

C'erixnn-copper  alloi/s  :  Co)istitutio»  of .    Cerium 

alloys.  J.  F.  Ilaiiaman.  Int.  Zeits.  Metallog., 
1915.  7,  174—212.  J.  Chem.  Soc,  1910,  110, 
ii.,  35. 
The  metallic  cerimn  used  contained  Ce  90-71  °i, 
Fe  0-50 "^o,  the  remainder  being  cerite  metals.  It 
melted  at  715' C,  and  as  a  small  quantity  of  an 
iron  eutectic  was  undoubtedf^  present  the  true 
melting  point  of  cerium  must  be  close  to  720^  C. 
The  metals  were  melted  in  unglazed  porcelain 
crucibles,  under  a  layer  of  sodium  chloride  or 
mixed  potassium  and  sodium  chlorides.  The 
cerium  is  best  added  to  molten  copper,  except  for 
alloys  containing  more  than  80%  Ce,  for  which 
the  reverse  process  is  used.  The  thermo-couple 
was  protected  by  a  very  thin  tube  of  unglazed 
porcelain,  and  the  cooling  curves  were  determined 
by  the  inverse-rate  method.  The  freezing-point 
curve  has  two  well-marked  maxima,  corresponding 
with  a  compound  Cu,Ce,  which  melts  at  935°  C, 
and  CujCe,  melting  at  820'  C.  There  are  also  two 
compounds  wliich  are  formed  by  reactions  between 
solid  and  liquid,  thus  giving  rise  to  breaks  in  the 
freezing-point  curve  ;  (."UjCe  at  780°  C,  and  CuCe 
at  514°  C.  There  are  three  eutectic  points,  at 
875°  C,  757°  C,  and  415' C,  occurring  at  17%, 
44%,  and  84%  Ce  respectively.  Sohd  solutions 
are  not  formed.  The  alloys  richest  in  cerium 
contain  traces  of  a  ternary  eutectic  of  copper, 
cerium,  and  iron.  .  The  hardness  curve  of  the 
alloys,  determined  by  Brinell's  method,  has  two 
pronounced  maxima,  corresponding  with  the 
compounds  CujC'e  and  (AioCe,  the  former  being 
nearly  four  times  as  hard  as  copper.  The  micro- 
structure  of  the  alloys  is  described  in  detail  and 
illustrated.  The  colour  of  the  alloys  resembles 
that  of  copper  as  far  as  the  first  eutectic  ;  from 
that  point  to  the  third  eutectic  it  resembles  that 
of  bronze,  and  then  becomes  steel-grey.  Only 
those  alloys  which  contain  between  55%  and  85% 
Ce  are  pyrophoric.  Those  containing  less  than 
30%  Ce  are  stable  and  retain  their  colour  in  air  ; 
richer  alloys  soon  disintegrate. 

Organosols   of  metals   and   metallic    liydroxides    of 
the   ■platinum   group.      Amberger.      Sec  XX. 

Patexts. 

Iron   area  and  other  metallic  oxides ;     Process  of 

reducing to  the  metallic  state.     E.  B.  Pratt, 

Lakewood,  Ohio.     U.S.  Pat.  1,167,016,  Jan.  4, 
1910.     Date  of  appl.,  Dec.  24,  1913. 

The  ore  is  reduced  by  means  of  hydrogen,  the 
composition   of   the    charge   and   temperature   of 


I  reaction  being  regulated  so  that  the  resulting  metal 
contiiins  the  proportions  of  carbon  and  silicon 
desired.— W.  E.  F.  P. 

!    Cast  iron   or  steel ;    Process  of  plating [with 

'        o?i(j)ii/ii(i?>!].     F.   ^loench,  Ru.shvillo,   111.     U.S. 

Pat.   l.U«,33S,  Dec.  21,  1915.     Date  of  appL. 

Apr.  12,  1915. 

I  Iron  or  steel  surfaces  to  be  coated  with  aluminium 
I  are  cleansed  first  from  oxides  by  means  of  hot 
hydrocWoric  aciil,  and  then  from  organic  matter 
by  potivssiuni  permanganate  and  potassium 
chlorate.  The  article  is  then  heated  to  dull 
redness,  aud  rubbed  with  a  piece  of  aluminium 
previously  washed  with  hy<irogen  peroxide  and 
heated  almost  to  the  melting  point.  The  alumin- 
ium coating  is  scratched  in  on  the  surface  and 
smootheil  over  while  still  melted.  The  coated 
article  is  then  alloweil  to  cool  slowly. — T.  St. 

Armour  plates ;  Man  ufacture  of .    J.  Brown  and 

Co.  Ltd.,  Sheffield,  and  T.  J.  Tresidder,  London. 
Eng.  Pat.  3423.  Mar.  3,  1915. 

To  prevent  the  surface  of  armour  plate  from 
becoming  supersaturated  \vith  carbon  during 
cementation,  a  plate  of  iron  or  mild  .'iteel,  or  a 
layer  of  sand,  etc.,  is  interposed  between  the 
face  of  the  armour  plate  and  the  carburising  agent. 

— W.  E.  F.  P. 

Iron  and  steel  articleti :   Process  for  case-hardening 

by      means      of     gases      or     X'apours.      P. 

Orywall,  BerUn-StegUtz,  and  G.  Bauer,  Diissel-   i 
dorf.     Ger.  Pat.  287,319,  Apr.  2,  1914. 

The  preheated  gases  or  vapours  are  drawn  through  ' 
the  carburising  chamber  uiider  diminished  pressure, 
by  the  aspirating  action  of  a  current  of  air  which 
then  passes  with  the  issuing  gases  to  the  heating 
chamber.  Possible  increase  of  pressure  through 
heating  is  thus  reduced,  the  velocity  and  car- 
burising effect  of  the  gases  increased,  evaporation 
of  liquid  hydrocarbons  facilitated,  and  danger 
of  decomposition  through  pressure  or  over- 
heating is  lessoned.  Risk  of  explosion  may  be 
avoided  by  admitting  the  gases  to  the  carburising 
chamber  through  valves  which  are  actuated  by 
suction  of  the  air  current. — F.  Sodn. 

Leather    charcoal   for    hardening    steel    and    iron ; 

Preparation  of .      M   Lindner,    Oernsbach. 

Ger.  Pat.  287,005,  Aug.  2,  1914. 

Leather  waste  is  slowly  heated  to  about  140°  0.  I 
in   an    autoclave,    in   which    pressure    is   at   first ! 
avoided  by  leading  off  the  evolved  gases  through 
porous  material  rendered  free  from  air,  and  the 
temperature    is    then    raised    to     190°— 210°  C,  I 
whilst  the  pressure  is  allowed  to  reach  about  161 
atmos.     The  charcoal  thus  obtained  is  very  rich  ' 
in  nitrogen   compounds   and   cyanides,   and  pro- 
duces  in  iron  and  steel  a  cementation  layer  of 
great  hardne.ss,   to   a   depth  of   1-5   mm.,   whilst! 
leaving  »  very  tougli  core.     The  vield  of  charcoal, 
is  72— 76%.— F.  Sodn. 

Iron  alloy.     H.   E.  Field  and  F.   C.   T.   Daniels, 

Wheeling,  \V.  Va.     U.S.  I'at.  1,160,342,  Dec.  28, 

1915.     Date  of  appl.,  Oct.  17,  1914. 

j    A  CASTING  alloy  said  to  possess  hardness,  strength. 

I    toughn(!ss,   and  shock-resisting   qualities  has  the 

following  composition  :    Si  025 — -l-SO,  S  0026 — 

0-20,  P  OOi— 100,  Mn  1-50- 3-50,  C  1-50— 3-50%, 

and  iron  to  make  up  the  balance. — W.  E.  S. 

Metallic  compounds   [e.g.,   tin  oxide] ;    Depositiox 

of from    a    stale    of   suspension    in    liquids 

Ester  and  Co.,   Ltd.,  and  A.   P.  Strohmonger. 
London.     Eng.  Pat.  15,908,  Nov.  11,  1915. 
Water  carrying  slime  in  suspension  is  electrolysed 
between  aluminium  electrodes  with  an  alternatint 
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cuTTPnt  of  not  less  than  60  volts.  Minute  charged 
particles  of  aluminium  hydroxide  are  produced 
and  attach  themselves  to  the  charged  particles  of 
slime,  causing  the  latter  to  subside. — W.  R.  S. 

Pitnuu-fs  ;    Treatinij  materials  [:inc  ores]  iii  electric 

.     E.    S.    Bersjlund,    Ti'ollhattan,    Sweden. 

U.S.   Pat.    1.160.244.   Nov.    10,   1915.     Date  of 
appl.,  Apr.  21,  I'.Ho. 

SuBSTANCK.^  which  are  either  fusible  or  form  an 
easily  fusible  sla^  with  the  coverings  or  crusts 
which  form  on  the  furnace  waUs,  especially  iu  the 
vicinity  of  the  tapping  hole,  are  added  to  the 
famace  at  intervals.  A  special  charge  containing 
the  substances,  or  tlie  fluxing  substances  alone, 
may  be  introduced  through  openings  in  proximity 
to  the  tapping  hole,  or  larger  quantities  of  the 
substances  may  be  mixed  with  the  charge  and 
introduced  through  the  ordinary  charging  opening. 
In  the  example  given,  fluorspar  or  fluorspar  and 
lime  are  used  as  special  fluxes,  in  the  manner 
indicated,  in  the  electric  smelting  of  zinc  ore. — B.N. 


[Zinc]  smelting  process  ;    Duplex  ■ 


W.  McA. 


Johnson   and    E.    W.    Hale.    Assignors   to   The 

Continuous  Zinc  Furnace  Co.,  Hartford,  Conn. 

U.S.   Pat.    1,105.371,   Dec.   21,    1915.     Date  of 

appl..  Mar.  10,  1914. 
High-grade  zinc  ores,  in  which  the  sulphur 
content  has  been  reduced  to  a  low  amount,  are 
mixed  with  carbon  and  heated  in  externally- 
heated  fire-clay  muffles  to  a  maximum  of  about 
1150°  C.  A  partial  reduction  under  non-slagging 
conditions  is  thus  effected  and  a  portion  of  the 
metaUic  values  obtained.  The  residue  from 
the  retorts  is  then  mixed  \\  ith  additional  carbon 
and  the  ultimate  metallic  values  obtained  by 
developing  heat  electrically,  under  slagging  con- 
ditions, within  the  charge  while  enclosed  in  an 
air-excluding  container. — T.  St. 


Zinc;     Process   for    the    productioti    of - 


O. 


Baltin,  Ldpine,  Germanv.  U.S.  Pat.  1,166,170, 
Dec.  28,  1915.     Date  of  appl.,  Jan.  3,  1914. 

The  ore  is  mixed  with  a  reducing  agent  and 
made  into  rounded  briquettes,  which  when  packed 
together  touch  each  other  only  at  a  single  part 
and  expose  a  large  surface  to  the  action  of  heat. 

— W.  R.  S. 

[Zinc]  ore  charges  for  retorts  and  method  of  treating 
the  same.  C.  A.  H.  de  Saulles,  New  York. 
U.S.  Pat.  1.166.447,  Jan.  4.  1916.  Date  of 
appl.,  Mar.  8,   1915. 

The  front  part  of  a  retort  or  muffle  is  fitted  with 
a  briquette  of  reducing  agent  and  ore  low  in  iron 
and  lead,  which  retains  these  metals. — W.  R.  S. 

Ores  ;  Process  of  ejctracting  values  [precious  vietals] 

from .     H.    Foersterhng    and    A.    L.    Hal- 

vorsen.  Perth  Amboy,  N.J..  Assignors  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,164.636,  Dec.  21.  1915. 
Date  of  appl.,  June  3,  1914. 

The  ore  is  treated  with  a  solution  of  a  cyanide 
capable  of  forming  a  soluble  cyanide  salt  with 
the  metal  to  be  extracted,  and  a  rotating,  vertical, 
continuously -renewed,  adherent  film  of  an  amal- 
gam capable  of  displacing  the  metal  in  the  solution, 
and  of  regenerating  the  original  cyanide,  is  then 
passed  through  the  solution. — T.  St. 

Gold-extraction  machine.  Superfine-gold  cviractor. 
C.  Suit«r.  BiUings,  Mont.  U.S.  Pats,  (a) 
1.164.676  and  (b)  1,164,677.  Dec.  21,  1915. 
Dates  of  appl.,  July  21  and  July  24,  1914. 

(A)  The  machine  comprises  a  conical  trough 
holding  amalgam,  a  floating  cover  with  a  central 
conical   opening,    a   stationai-y    distributmg   cone 


extending   upwards    from    the    trough    into    the 

I   conical  opening  of  the  cover,  a  rotary  feed  cone 

I   operating   over  the  stationary  cone,  and   a   feed 

pipe    communicating    with    the    central    opening 

I   of    the   floating    cover.     The   feed   pipe    contains 

!   a  rotating  screw  by  which  the  pulp  is  forced  into 

the  amalgam,     (b)   The  apparatus  consists  of  a 

circular    run-off    trough    and    a    central    vertical 

rotary   pipe   with    feed   openings  leading    into    a 

]   series    of    superposed     conical     amalgam    plat«s 

secured  to  and  rotatable  with  the  feed  pipe  ;    the 

plates    slope    outwards   and    downwards    towards 

the    periphery',  and    are  of  diminishing  diameter 

from  the  uppermost  one  to  the  lowermost  one. 

The   overflow  edges  of  all  the  plates  he  in  the 

!   vertical  plane  of  and  discharge  into  the  trough. 

}  — W.  R.  S. 

I   Furnace  ;      Ore-roasting  ■ 


,       —    ,  .     J.     C.     Simmons, 

Colorado   Springs,    Colo.     U.S.   Pat.    1,164,761, 
Dec.  21,  1915.     Date  of  appl.,  Oct.  15,  1914. 

In  a  reverberatory  furnace  for  continuous  roast- 

I   ing,  an  oscUlating'adjustable  air-blast  feed  at  the 

I   top  of  the  roasting-chamber  distributes  the  ground 

,   ore  evenly  over  a  bed  formed  on  an  oscillating 

grate  operated  by  eccentrics.     The  grate  grinds 

away  the  lowest  layer  of  the  bed  of  ore. — W.  R.  S. 

Smelting-furnace.  C.  K.  Davis,  Detroit,  Mich. 
U.S.  Pat.  1,105.393,  Dec.  28,  1915.  Date  of 
appl.,  Aug.   14,   1915. 

;   A   VERTic.\i.   blast-furnace,  having  separate   con- 
duits at  the  top  for  admitting  fuel  and  discharging 
,   gases,  is  supplied  with  roasted  ore  from  an  inclined, 
i   rotary  kiln,  the  latter  being  fired  with  gas  or  oU 
from  the  lower  end  and  connected  with  the  upper 
part  of  the  furnace  by  an  inclined  conduit.     The 
waste  gases  from  the  furnace  and  kUn  are  utilised 
I   for    preheating     the     respective     air-blasts,     the 
i   pressures  in  the  two  parts  of  the  apparatus  being 
adjusted  to  prevent  the  passage  of  gases  from  the 
]   hirnace  to  the  kiln. — W.  E.  F.  P. 

Smelting  {copper]  ores.     J.  H.  Klepinger,  M.  W. 
'        Krejci,  and  C.   R.   Kuzell,   Great  Falls,  Mont. 
U.S.  Pat.    1.164,653,   Dec.   21,   1915.      Date  of 
!       appl.,  Mar.  3,  1915. 

',  The  charge  of  ore,  etc.,  in  a  finely-divided  state,  is 
subjected,  while  in  suspension,  to  the  action  of 
j  an  oxidising  atmosphere  in  the  presence  of  a 
,  combustible  component,  the  temperature  being 
maintained  suiHciently  high  to  effect  fusion  of 
the  charge,  and  a  quantity  of  unoxidised  raw 
material  is  distributed  through  the  mass,  while 
still  at  the  temperature  of  reaction,  to  correct 
over-oxidation  of  the  original  charge.  In  the 
application  of  the  method  to  the  production  of 
copper-matte,  a  mixture  of  fluxing  material  and 
finely-divided  copper  sulphide  ore,  containing 
ii'on,  is  sprayed  into  the  treatment-chamber  in 
the  presence  of  a  supporter  of  combustion,  the 
charge  is  ignited,  the  air-supply  is  regulated  to 
maintain  oxidation  of  the  sulphur  and  the  iron, 
and  the  temperatm-e  is  maintained  at  the  point  of 
fusion  of  the  copper  sulphide  and  the  slag,  which 
fall  and  collect  on  the  floor  of  the  chamber,  where 
a  suitable  amount  of  imoxidised  raw  material  is 
distrilauted  throughout  the  mass,  to  correct  over- 
oxidation. — J.  B.  C.  K. 

Copper  ;     Process    of  effecting    oxidation    of — — . 

S.  G.  T»Iartin,  Chicago,  111.,  Assignor  to  W.  O. 

Bartholomew,    St.    Louis,    and    E.    Schaaf,    St. 

Marvs,    Mo.     U.S.     Pat.    1,164,838,    Dec.    21, 

1915".  Date  of  appl.,  Apr.  17,  1914. 
A  SOLCTION  containing  a  copper  salt,  potassium 
hydroxide,  and  potassium  nitrate,  is  heated, 
charged  with  atmospheric  air,  and  subjected  to 
the  action,  by  direct  impact,  of  steam  under 
pressure. — T.  St. 
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Fximacefor  meltius  mctah:  K.  Bosshardt.  Kmmen- 
briicko,  Switzerland.  I'.S.  I'at.  l.l(i4.'JS3, 
I>eo.  21.  1915.  Pato  of  appl.,  Dec.  2S,  191 1. 
An  open-hearth  fiirnaoe  has  a  gas  cenerator  ad- 
jacent to  each  side  of  the  melting  ehaniber,  and 
ea<.-h  side  wall  of  the  latter  has  a  horizontal  slot 
by  wliieh  the  melting  chamber,  at  the  hearth-level, 
is"  placed  in  diri-ct  communication  with  the  white- 
heat  zone  of  each  generator.  The  gas  from  tho 
generators  is  preheated  and  passes  into  the  melting 
chamber  thi-oiigh  channels  opening  above  tho 
level  of  the  horizontal  slots,  and  below  passages 
leading  from  the  melting  chamber  to  air  regcner- 
atoi-s.— \\'.  U.S. 

Vanadium,    uranhntt.    and    radium  ;     Process    of 

fxiraciiiiq from  ores.     K.  B.  Moore.  Denver, 

Colo.  U.S.  Pats.  (A)  1,165,('>92  and  (b)  l.lti5,093. 
Dec.  28,  1915.  Dates  of  appl.,  Oct.  7,  1913,  and 
Jan.  22,  1914. 

(a)  The  ore  is  leached  fii-st  with  a  solution  con- 
taining sodium  carbonate  and  hydroxide  and  then 
with  a  solution  of  hydrochloric  acid,  vanadium 
being  subsequentlv  recovered  from  the  former  and 
uranmm  and  racJium  from  the  latter  solution. 
(B)  Kadivmi  i'^  precipitated  as  radium-barium 
sulphate  by  adding  barium  chloride  and  sulphuric 
acid,  in  succession,  to  the  acid  solution. — W.E.F.P. 

Lead  ores ;  Apparatus  for  the  dissolulio)i   of 

[in  nitric  acid].  S.  W.  Anderson,  Spokane, 
Wash.  U.S.  Pat.  1.165,712,  Dec.  2S,  1915. 
Date  of  appl.,  Nov.  29,  1913. 

Thk  apparatus  consists  of  a  numl)er  of  closed 
earthenware  vesse's  partly  immersed  in  a  water- 
l>ath.  Each  vessel  has  a  central,  vertical  stu-rer  ; 
a  tap  at  the  bottom  for  discharging  the  solution  ; 
a  side  tube  near  the  top,  through  which  the  gaseous 
pix>ducts  of  the  reaction  are  conducted  to  a 
'•ommon  conduit  and  drawn  thence  to  a  regenerat- 
ing tower ;  and  an  air  inlet,  normally  closed, 
through  which  air  may  be  drawn  to  displace  the 
gaseous  reaction  products. — W.  E.  F.  P. 

Cobalt  front  ores  or  by-products  :  Process  for  separat- 
ing   .     P.  M.  JfcKenna,  Assignor  to  Chemical 

Products  Co..  Washington,  D.C.  U.S.  Pat. 
l,166,067,Dec.28, 1915.  Date  of  appl., Sep.25,1914. 

.Speiss  containing  cobalt  and  nickel  is  fused  with 
an  amount  of  boron  trioxide  equal  to  the  weight 
of  cobalt  present,  to  form  a  "  boric  cobalt  slag," 
which  Ls  separated  from  the  nickel  arsenide  speiss 
by  settling  and  then  heated  to  about  1000°  C, 
under  oxidising  conditions,  to  expel  arsenic  and 
antimony. — W.  E.  P.  P. 

Ores,  etc.  ;  Calcininn,  desulphurising,  and  agf/lomer- 
ating .  F.  iUeyer,  Englewood,  N.J.,  As- 
signor to  Dwight  and  Lloyd  Metallurgical  Co., 
New  York.  U.S.  Pat.  1,166,142.  Dec.  28,  1915. 
Date  of  appl.,Nov.9,1907  ;  renewed  Sept. 11, 1913. 

A  HOUIZONTAL,  circular  grate,  movmted  to  rotate 
about  a  vertical  axis  aljove  an  upright,  hollow  shaft, 
is  divided  into  radial  sections  communicating  with 
a  series  of  conduits  similarly  arranged  in  the  shaft. 
Means  are  provided  for  feeding  the  ore  evenly  on 
to  the  grate,  for  controlling  the  flow  of  air  through 
the  conduits  automatically  and  successively  during 
the  rotation  of  the  charge,  and  for  detaching  the 
latter  from  the  grate  at  a  predetermined  point. 

— W.  E.  F.  P. 

Smellino  ores  ;  Proce.is  for .     O.  Bait  in,  Lipine, 

Germany.  U..S.  Pat.  1,166,171,  Dee.  28,  1915. 
Date  of  appl.,  May  28,  1914. 

The  ore  is  mixed  and  pressed  into  briquettes  with 
gypsum  and  cell-pitch. — W.  R.  S. 


Bismuth  metal ;    Method  of  trcatina  impure . 

W.  C.  Smith.  A.«;siguor  to  Unitecl  States  Metals 
Refining  Co.,  Chrome.  N.J.  U.S.  Pat.  1.106,721, 
Jan.  1,  1916.     Date  of  appl..  May  12,  1914. 

ImpL'IIE  molten  bismuth  is  treated  with  the 
following  reagents  in  suciession  and  skinuiied  after 
each  operation  :  sulphur,  to  remove  the  greater 
part  of  the  ai-senic,  antimony,  and  copper  ;  sodium 
hydroxide,  to  remove  tellurium  and  the  remaining 
arsenic,  antimony,  and  sulpluir  ;  zinc,  to  remove 
gold,  silver,  and  tho  remaining  copper ;  and 
sodiuni  hydroxide,  to  eliminate  zinc.  The  refined 
metal  is  linally  purilied  from  lead  l)v  crvstallis.ation. 

"— W.  E.  F.  P. 

Flue-dusl  :    Process   of   recovering   [sinttring] . 

S.  W.  Osiiood,  Assignor  to  A.  J.  Jewell,  Chicago, 
111.  U.S.  Pat.  1.166,927.  Jan.  4,  1916.  Dato 
of  appl..  June  22,   19H. 

The  Hue-dust  is  made  into  a  pa-ste  with  a  suitable 
binding  material,  and  formed  into  pellets,  which 
are  dried  and  then  sintered  by  placing  them  in 
molten  slag  delivered  from  a  furnace.— W.  H.  C. 

Gold  aUoij.  K.  0.  P.  Riehter,  Assignor  to  Richter 
und  V.O.,  Pl'orzheim.  CJeriuanv.  U.S.  Pat. 
1,165,  U8, Dec. 28,1915. Date  of  appl.,Apr.30,1913. 

See  Ft.  Pat.  448,407  of  1912  ;  this  J.,  1913,  431. 

Coating  iron  with  aluminium  :  Process  of .     >S. 

Uyeno,  Tokyo.  U.S.  Pat.  1,165,920,  Dec.  28, 
191.5.     Date  of  .appl.,  June  4,  1912. 

See  Eng.  Pat.  11,836  of  1912  ;  tlus  J.,  1913,  238. 


Furnace  ;  Mechanical  roasting  ■ 


K.  J.  Beskow 


and  A.  Ram(5n.  llelsingborg,  Sweden.    U.S.  Pat. 
l,166,654,Jan.4,1916.  Date  of  appl.,0ct.l7,  1912 

I  See  Eng.  Pat.  12,214  of  1911  ;  this  J.,  1911,  1457. 

I   Furnace  for  roasting  :  Horizontal  mechanical . 

I       P.  Sairasin,  Dijon,  France.     U.S.  Pat.  1,167.118, 
Jan.  4,  1916.     Date  of  appl.,  Nov.  29,  1913. 

i  See  Eng.  Pat.  26,915  of  1913  ;  this  J.,  1914,  12U. 

I 

Smelting  of  ores,  and  apparatus  therefor.      P.  W. 
Highiield,     Cavershaiii.     U.S.     Pat.     1,167,17(3, 
I       Jan.  4,  1916.     Date  oi  appl.,  Feb.  23,  1915. 

I   See  Eng.  Pat.  4937  of  1914  :  this  J.,  1915,  720, 

I   Alloys   of   high   mclliiig   point  having  ductile  pro- 
\       perlies  ;  Prodiwlion  of .     n.  Kaiser,  Assignor 

to  Woifram-Lampen  A.-G.,  AugsVuirg,  Germany. 
;       U.S.   Pat.    1,167,827.    Jan.    11,    1916.     Date  of 

appl.,  Feb.  14,  1914. 
:   See  Fr.  Pat.  466,737  of  1913;   this  J.,  1014,  835. 

j   Metals,  such  as  lead  or  zinc  ;  Process  of  obtaining 
'       in    an    electric    iurnacc.      A.    Helfenstein, 

Vienna.     U..S.    Pat.    1,167,998,    Jan.    11,    1916. 

Date  of  appl.,  Feb.  2,  1914. 

.  See  Ft.  Pat.  468.445  of  191 1  ;  this  J.,  1914,  900. 

[Lubricant  for]  wire-drawing.  B.  L.  Benbow, 
Cleveland,  Ohio,  Assignor  to  General  Electric 
O).  U.S.  Pat.  1,168,050,  Jan.  11,  1910.  Dato 
of  appl.,  Dec.  7,  1912. 

See  Eng.  Pat.  2001  of  1913  ;  this  J.,  1914,  87. 

i   Catalytic  metal  powder.   U.S.  Pat.  1,105,956.  Seel. 

I   Production  of  agglomerates  from  powdered  materials. 
Ger.   J'a(.   287,006.     See  I. 
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XI.— ELECTRO-CHEMISTRY. 

Calomel  standard  cell.    G.  F.  Lipscomb  and  G.  A. 
Hulett.    J.  -Anier.  Chem.  Soc,  lOlC,  38,  20—27. 

St.\ND.\.kd  incrcurv   cadmiinn   cells, 

Ilfl  I  HgClj  1  CdCl,  [  C'd  amalgam, 
iisinj;  oaloiiu'l  as  depolaitsor  instead  of  mep- 
i-uroiis  sulijhate,  were  constructed,  and  were 
louud  to  give  a  constant  voltage  at  25°  C.  of 
0-67079— 007080  volt  over  a  long  period  of  time, 
and  to  show  no  tendency  towards  a  gradual  decrease 
in  E.M.F.  as  is  frequently  the  case  with  Weston 
cells.  Both  satur.ited  and  unsaturated  solutions 
of  cadmium  chloride  were  used  with  a  view  of 
eliminating  the  temperature  coefficient,  which  with 
the  saturated  solution  was  0000067  at  18°  C, 
but  this  object  was  not  attained.  The  mercurous 
chloride  was  prepared  electrolj-tically  from  mercury 
*nd  hydrocliloric  acid  :  it  was  grey  in  colour 
owin^  to  the  presence  of  finely  divided  mercury, 
«nd  its  efficiency  appears  to  be  due  to  this,  prob- 
ably because  mercuric  salts  are  thereby  excluded. 
The  thermodynamics  of  the  saturated  combination 
were  investigated  and  good  agreement  was 
obtained  for  the  heat  of  the  reaction  calculated 
from  the  electromotive  force  data  and  from 
ttermochemical  measurements.- — G.  F.  M. 

Standard    cells ;     Study    of    double    salts    in . 

G.   F.   Lipscomb  and  G.  A.   Hulett.     J.   Phys. 
Chem.,  1916,  20,  7.5 — 82. 

The  phase  relationships  of  the  double  sulphates 
and  chlorides  of  zinc  and  potassium  have  been 
investigated,  and  the  resiilts  plotted  to  determine 
the  limits  of  concentration  over  which  they  are 
stable  at  a,  given  temperature.  These  double 
salts  have  been  employed  in  standard  cells,  using 
the  combinations  : — 

Zn  Amalg  |  (K2S04,ZnS04,6H,0)Hg,S04  |  Hg 

andZnAmalg  |{K^SO,.Z.|0,,OH,OJjjg  g^,  |Hg. 

The  double  salts  appeared  to  hydrolyse  the 
depolariser,  and  gave  inconstant  results.  The 
difficulty  was  overcome  «-ith  the  combination: — • 

and  the  E.M.F.  was  found  to  be  1-41976  at  25°  C, 
with  a  negative  temperature  coefficient  of  000133. 
Similarly  the  combination 

Cd  Amalg  I  (2KCl.Cdac.6H,0)Hg.CK  |  Hg 

rkve    very    constant    results,    the    E.M.F.    being 
70504  at   25°  C.  with  a  temperature  coefficient 
of  +000015  at  18°  C.—B.  X. 

Consumption   of   carbon    in    the    electric   arc.     III. 
The  anode  loss.     Duffield  and  Waller.     See  IIb. 


Electrolysis   of   an   aqueous  solution   of   potassium 
iliioantimonite,  and  the  constitution  of  this  com- 
i        pound.     MuUer.     See  VII, 


Patents. 


Furnace  ;  Electric  - 


.  W.  J.  Wrighton,  Assignor 
to  The  lyceds  and  Northiiip  Co.,  Philadelphia, 
Pa.  U.S.  Pat.  1,165,055,  Dec.  21,  1915.  Date 
of  appl.,  Feb.  19,  1915. 

A  TtJBULAR  electric  heating  element  is  produced 
by  winding  a  resistance  conductor  upon  and 
at  a  distance  from  a  removable  form,  having  a 
surface  corresponding  with  the  inner  surface  of 
the  tubular  element.  Plastic  material  is  applied 
around  the  conductor  and  against  the  form,  and  a 
second  plastic -material  of  a  different  nature  is 
merged  with  it,  after  which  the  fliaterials  are 
allowed  to  set,  the  form  being  then  removed. 
The  resistance  conductor,  for  producing  a  tem- 
perature of  1800°  F.  (980°  C),  is  thus  embedded 
in  non-vitreous  refractory  material,  of  relatively 
high  couducti\-ity  for  heat,  forming  the  furnace 
wall,  the  material  and  conductor  having  sub- 
stanti&Uy  equal  coefficients  of  expansion  at  and 
below  the  temperature  given  above. — B.  N. 

Galvanic  cell.  M.  L.  Kaplan,  Brooklyn,  N.Y., 
Assignor  to  Beacon  >Iimature  Electric  Co., 
Inc.,  New  York.  U..S.  Pat.  1,166,414,  Dec.  28, 
1915.     Date  of  appl.,  May  1,  1915. 

The  depolarising  agent  is  composed  of  a  mixture 
of  conducting  carbon  and  "  acid  manganous 
polymanganit*  "  in  a  hydrated  condition.— B.  N. 

Electrical  separation  of  suspended  solid  or  liquid 
particles  from  gases.     Ger.  Pat.  286,912.     See  I. 

Electrical  purification  of  gases.     Ger.  Pat.  287,648. 
See  I. 

Electrostatic     purification     of     gases.     Ger.     Pat. 
287,783.     See  "I. 

Process  of  purifying  electrolytic  chlorine.     U.S.  Pat. 
1,106,524.     See  VII. 


Xn.— FATS  ;  OILS  ;  WAXES. 

Japanese  fatty  and  essential  oils  ;  Notes  on  some 

.     S.    Higuchi.     BuU.   Forest  Expt.   Stat., 

Meguro,  Tokyo,  1915.     8  pages. 

The  oils  obtained  by  pressing  various  Japanese 
plant  products  have  been  examined  and  their 
constant;,  and  the  constants  of  the  mixed  tatty 
acids  obtained  from  them,  have  been  determined, 
with  the  foUo\ving  results  : — 


Ykbunikkei  seed  oil 

do.    fatty  acids    

Snuaki  set d  oil 

B»e«hnut  oil 

do.    fatty  acidis  .... . 
Inn^aya  seed  oil 

do.    fatty  acids 

Onigurumi  oil 

do.    fatty  acids  ..... 
Teunoha.'ihibami  nut  oil  . . 

do.    fatty  acids 

Stj-rax  oil  

T„v"'?-.    '.^"y  acids  '.'.'.'.'.'.   !  O-SIM 

Isnbak:  oil 0-9159 

*»»nqua  oil '.'.'.'.''  O-'oHo 

do.    fatty  acids 0-8947 

**»»»J.-- 1  0-9236 

*>.    fatty  acids 0-9075 


Sp.  gr. 


M.pt. 


Acid 
value. 


Sap. 
value. 


Iodine 
value. 


Hehner 
value. 


0-8743* 

0-8671 

0-9365 

0-920S 

0-9040 

0-9222 

0-9085 

0-9275 

0-9037 

0-9195 

0-8964 

0-9341 


11°— 15°    ' 
31° 


17'— 17-5' 


23° 


16° 
41° 


22° 
18° 


0-78 

0-51 
0-78 

0-51 

0-51 

0-46 

0-75 

4-6 
7-68 

0-48 


276-9 

197-1 
201-5 

195-6 

187-5 

190-9 

185-1 

196-13 
193-3 

190-1 


8-46 
8-05 
164-0 
112-2 
118-8 
129-2 
130-8 
153-7 
150-6 
104-6 
103-5 
108-1 
118-4 
80-9 
81-41 
80-68 
135-8 
137-84 


90-97 
92-0 

97-06 

96-74 

95-68 

93-19 

95-57 
95-03 


Keichert-      Neutral- 
Meissl  isation 

value.     I      value. 

I 


Mean 
mol.  wt. 


1-30 



— 

285-2 

0-17 

— 

— 

210-4 

0-85 



2010 

4-9 

— . 

— 

193-8 

3-2 

— 

211-4 

6-94 

— 

— 

195-2 

0-41 

— 

0-35 

— 

186*3 

0-66 

— . 

195-2 

196-6 


•At  100°  C. 
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Tabunikkoi  seed  oil  is  obtained  from  the  small 
see<ls  of  a  large  tree  Cinnninomtim    pcdinirulatum 
yet's..  whiih  oont-ain  til  St5"„  of  oil  and   4».«i"o  of 
waU'r  and  viold  ST-T^'o  of  oil  on  a  nianufacturmg 
scale.     Tin-'  oil  forms  a  orystalliue  mass  which  is 
limiid  in  the  summer  months;.     It  is  non-drying 
and  well  suited  for  the  manufacture  of  hard  soap. 
Shiraki  seoil  oil  i-:  oht.ained  from  the  seeds  of  a 
tree,  Kxcofcnria  japotiU-a.  Miirll  Art/.,  the  kernels 
of  which  contain  SSH'^o  of  oil  and  4"tJ»o  of  water, 
the  seeds  \ielding  2:V2"o  of  oU  on  a  nianufacturing 
scale.     The  oil  is'a  good  drying  oil  and  on  exposure   i 
to  sunlight  in  a  thin  layer  forms  a  hard  vai-msh 
aft-er  a   few   davs.     It   is   a   good   substitute   for 
linseed   oil.     Beechnut   oil   is   obtained   from   the 
seed  kernels  of  Fa(fus  si/lvatica.  L..  var.  Sicboldi. 
Maxim.     The  kerneL-s   contain  ;59t)°o  of  oil  and 
7-3 "o  of  wat-er.  the  entire  nuts  yielding  IO-Cq  of 
oil  on  a  manufacturing  scale.     The  cold-ilrawn  oil 
is  pale  yellow  in  colour,  with  a  slight  agreeable 
smell,  and  becomes  turbid  on  cooling     It  is  semi-   ; 
drying  and  is  used  as  an  edible  oil  and  as  a  lubri- 
cant.    Inugava   seed    oil   is    ol)tamed    from    the 
kernels  of  the  seeds  of  Cephalotaxus  drupacea  S. 
ei  Z.     The  nuts  cont-ain  0202%  of  oU  and  4-52% 
of  water,  the  entire  seed  yielding  28%  of  oil  on   | 
a  manufacturing  scale.     The  oil  is  a  semi-drying 
oil  suitable  for  soap  and  for  blo%vn  oil  and  after 
rectification  with  alkali  is  also  suitable  for  edible 
purposes.     Onigummi  oil  Ls  obtained  from  the  nut 
of    Juglans  Sieboldiana,   Maxim,  the  kernel  con- 
taining 62  02°i  of  oil  and  2819"^  of  water.     The 
cold-drawn  oil  is  colourless,  with  a  pleasant  smell   ' 
and  an  agreeable  taste.     It  is  a  drying  oil  and  is 
used  for  white  paints  for  artists.     Tsunohashibami 
nnt   oil    is   obtained   from   the   seeds    of    Corylus 
roairala  Aii.  var.  /Sieboldiatxa  Maxim.     The  kernels 
contain  4606%  of  oil  and  11-65%  of  water,  the 
entire  seeds  yielding  only  6-7%  of  oil  on  a  manu- 
facturing   scale.     The    oil    is    colourless,    with    a 
slight   agreeable   smell,    and   is    used   as    a   hair-  , 
dressing  and  as  a  superior  edible  oil.     Styrax  oil 
is   obtained   from   the   seeds   of   Sty  rax  japonica,  , 
.?.  et  Z.,  the  kernels  of  which  contain  41- 12%  of 
oil  and  4-58  "i  of  water.     The  entire  seed  yields 
up  to  8-15  "^  of  oil  on  a  manufacturing  scale.     The 
oil   is  tasteless  and  odourless  and  has    a    violet 
colour  which  is  difficult  to  remove.     It  is  a  non- 
drying  oil  and  is  used  as  an  inferior  lubricant. 
Tsubaki  oil  is  obtained  from  the  seeds  of   Thea 
japonica,  Nois.     The  kernels  contain  56-78%  of 
oil  and   17  %   of  water,  the  entire  seed   yielding 
28-3  %  of  oil  on  a  manufacturing  scale.     The  oil  is 
non-drying  and   is   used   in   hair-dressing,    as   an 
edible  oil,  and  as  a  machine  oil,  and  also  in  the 
preparation  of   Turkey-red   oU.     Sazanqua   oil   is 
obtained  from  the  seeds  of  Thea  sazangua,  Xois.,  the 
kernels    containing   61-76 °o   of   oil   and    4-8%   of 
water,  the  entire  seed  yielding  27-8%  of  oil  on  a 
manufacturing    scale.     The    oil    has    a    peculiar 
smell  and  is  used  in  hair-drassing  and  as  a  superior 
machine  oil.     Kaya  oil  is  obtained  from  the  seed 
of  Torreya  nucifera,  .S'.  et  Z.,  the  kernels  containing 
48%  of  oU  and  6-09%  of  water,  the  entire  seed 
yielding  24  %  of  oil  on  a  manufacturing  scale.     The 
oil  is  edible  and  is  also  used  in  paints  and  varnishes. 
The  bark,  roots,  and  leaves  of  the  Yabunikkei  tree 
[Cinnamomum    pedunculaium    Neea.)    all   contain 
\olatile  oil,  the  dried  leaves  on  distillation  with 
hteam  j-ielding  14  %.     The  oU  has  a  fresh  pungent 
smell  a'nd  distUs  between  190"  C.  and  245"  C,  the 
greater  part  distilling  at  230" — 245°  C.     The  oil 
has    the    following    constants  : — Acid    value,  11; 
ester  value,  0.     Caustic  potash  solution  extracts  a 
phenol   from   the  oU,   b.pt.  264'^— 207°  C,   sp.gr. 
at    15°  C,   1-0665,   giving   a    benzoyl   derivative, 
m.pt.  65-C.— T.  C. 
Marine    animal    oils  ;      The    TorUlli-Japc    colour 

reaction  for .    -M.  Tsujimoto.    J.  Cnem.  Ind. 

Japan,  1915,  18,  1368—1380. 
Most  marine  animal  oils  give  this  reaction  (see  this  J. , 


1914,   1001),  especially  when  the  oils  are  fresh: 

oUl  and  inferior  sjxnijjles,  however,  ^ive  no  colora- 
tion, or  the  coloration  obtained  is  indistinct.  In 
some  cases,  the  coloration  is  given  by  old  oils 
after  these  have  been  refined.  Tlie  mixed  fatty 
acids  of  marine  animal  oils  as  well  as  their  dis- 
tiUates  give  the  coloration,  but  the  unsapouitiable 
matters  ancl  higher  unsaturated  tatty  acids  do  not 
enter  into  the  reaction.  Hydrogenised  fish  oils 
give  indistinct  colorations  willi  tlie  test  :  vege- 
table oils  and  terrestrial  animal  oils  and  fats  do 
not  give  a  reaction.  (Compare  Davidsohn,  this 
J.,  1916,  ISO.)— w.  r.  S. 


Fat/i  ;  Catalytic  hydrogcnation  of  ■ 


■  by  means  of 


nickel   oxides.     \V.    Meigen.     J.    prakt.    Chem., 

1915,  92,  390 — 411. 
In  reply  to  Erdmann's  criticisms  (this  J.,  1915.  969) 
the  author  cites  further  experiments  in  support 
of  hi«  conclusion  (tliis  J.,  1914.  323)  that  metallic 
nickel  is  present  in  the  catalyst  after  hydrogenation. 
The  fats  iLsed  in  tlie  former  experiments  were  pure, 
and  the  same  results  have  been  obtained  witli 
other  fats.  In  all  cases  hvdi-ogenation  was  carried 
out  at  250"  to  260°  C,  and  with  2%  of  catalyst,  a« 
stated  to  be  the  most  suitable  by  Erdmann  him- 
self. There  was  no  excessive  hardening,  and  the 
nickel  carbonyl  reaction  was  also  obtaineil  with 
still  fluid  products.  -\s  a  proof  that  the  conditions 
were  not  such  that  reduction  by  carbon  monoxide 
occurred  in  the  reaction,  it  is  pointed  out  that 
positive  results  were  obtained  by  Normami  auil 
Pungs  (this  J.,  1915,  237)  at  30°  C.  The  presence 
of  organic  impurities  interferes  with  the  reaction 
and  also  affects  the  sp.gr.  of  the  catalyst;.  A  lack 
of  electrical  conductivity  is  not  conclusive  of  the 
absence  of  nickel.  The  view  of  Bedford  and 
Erdmann  that  an  oxide  or  suboxide  or  a  hydridi- 
of  nickel  is  the  active  hydrogenating  agent  ma\ 
be  correct,  but  is  only  a  liypothesis  which  lack- 
proof. —  C.  A.  M. 

Erucic,  brassidir,  and  isoerueic  acids  ;  Isomerism 

of .     L.    Mascarelli    and    G.    Sanna.     Gaz. 

Chim.  Ital.,  1915,  45,  II.,  335—348. 
It  has  been  shown  previously  that  erucic,  brassidic, 
and  isoerueic  acids  have  the  same  molecular  weight. 
Determinations  of  the  cooling  curves  of  binary 
mixtures  of  the  three  acids  and  behenic  acid 
showed  that  in  the  case  of  mixtures  of  erucic  acid 
with  brassidic  acid,  isoerueic  acid,  and  behenic 
acid  respectively,  no  solid  solutions  are  formed, 
the  curves  each"  consisting  of  two  branches  inter- 
secting at  an  eutectic  point.  In  the  case  of  mix- 
tures of  isoerueic  and  brassidic  acids  and  of 
brassidic  and  behenic  acids,  there  is  partial 
miscibihty  in  tiic  solid  state,  whilst  isoerueic  and 
behenic  acids  form  a  continuous  series  of  solid 
solutions.  The  results  indicate  that  erucic  aciii 
has  a  structure  quite  distinct  from  that  of  tht 
other  acids,  whilst  isoerueic  and  brassidic  acids 
have  a  configuration  resembling  more  nearly  that 
of  behenic  acid. — A.  S. 

Emulsifying    action    of   soap.     A    contribution   to 

the  theory  of  determent  action.    .S.  A.  Shorter  and 

.S.  Ellingworth.     Proc.  Kov.  .Soc,  1910,  A,  M, 

231—247.     (See  also  this  J.,  1915,  289.) 

It  has  been  shown  that  the  alkah,  produced  by 

hydrolysis  in  a  soap  solution,  is  capable  of  assisting 

in  the  "formation  of  the  surface  layer  of  soap,  by 

interacting  with  the  free  fatty  acid  in  an  oil,  but 

the   "  surface   activity  "    of   this   alkah   is  much 

smaller    than   that    of    the    undecomposed   soap. 

The  "  surface  activity  "  of  free  alkali  in  a  soap 

solution  is  less  than  that  of  the  same  concentration 

of  alkali  in  water,  but  the  addition  of  alkali  toaeoap 

solution  increases  the  "surface  activity"  of  the 

soap,  and  this  effect  is  too  great  for  explanation 

1  by  the  assumption  that  hydrolysis  is  suppressed. 

It  is  suggested  that  the  effect  is  partly  due  to  su 
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increase   in  the  colloidal   nature   of  the    "semi- 
colloidal  "  soap  solution. — B.  N. 

Stability  of  the  (jrowth-pronwting  stihstance  in  huiter 
fat.  Osborne  and  Moudel.  Sec  XIX.\. 

JJliUaatioii  of  kitchc7i  refuse  and  industrial  refuse 
for  the  production  of  dry  fodder  and  fat,  by  the 
appliralion  of  the  waste  heat  in  gas-works.  Fi-ank. 
See  XIXb. 


Patents. 


Grease  ;      Petrol-proof  - 


A.  O.  Hopkins, 
Kidderminster."  Kng.  Pat.  110,  Jan.  4,  1915. 
A  8IIJC.\TE  (sodium  silicate)  is  mixed  with  a  non- 
diying  oil  (castor  oil),  with  or  without  light  pre- 
cipitated chalk  or  similar  substance  to  give  con- 
sistency. The  grease  may  be  warmed,  so  as  to 
bo  readily  absorbed  by  fibrous  or  other  packing 
for  pumps,  etc.  A  coating  composition  may  be 
made  by  boiling  (5  parts  of  castor  oil,  6  parts  of 
Unseed  oil,  and  3  parts  of  rosin,with  48  parts  of 
sodium  silicate  and  6  parts  of  precipitated  chalk. 

—0.  A.  M. 

Carbon  tetrachloride  and  other  halogen-hydrocarbons, 

or    hydrocarbons ;      Process    of    rendering 

toluble  in  diltilc  solutions  of  soap.  Ij.  lYank, 
Berlin,  and  G.  Fendler,  Steglitz,  Germany. 
U.S.  Pat.  1,165,498,  Dec.  28,  1915.  Date  of 
appl.,  June  21,  1910. 

See  Ft.  Pat.  419,235  of  1910  ;    this  J.,  1911,  222. 


Xm.— PAINTS;      PIGMENTS;       VARNISHES; 

RESINS. 

Paints;     The   light-reflecting  values   of  white   and 

coloured .     H.    A.    Gardner.       J.    Fianklin 

Inst.,  1916,  181,  99—108. 

Unuke  the  relative  value  of  the  different  types 
of  artificial  Uluminants,  the  light-reflecting  power 
of  the  interior  surfaces  where  such  illuminants 
are  used  has  been  but  little  studied,  especially  in 
the  case  of  oU-paints.  Traces  of  carbon  in  a  paint, 
or  dust  on  a  painted  surface,  enormously  decrease 
the  illuminating  value.  A  method  of  testing 
paints  is  described,  by  which  the  reflected  light 
proved  to  vary  from  12  for  dark  green,  blue,  and 
red,  to  67  %  for  hthopono  in  a  very  light-coloured 
flat  varnish.  The  reflection  of  heat  rays  is  also 
subject  to  considerable  variations  according  to 
the  colour  of  the  painted  surface. — W.  R.  S. 

Patents. 

Paint  or  coating  ;    Process  for  the  fabrication  of  a 

heat-  and  acid-proof .    E.  R.  StoweU,  Oden, 

Mich.       U.S.    Pat.    1,164,670,    Dec.    21,    1915. 
Date  of  appl.,  Oct.  1,  1914. 

A  mxTCRE  of  silicon  carbide  (carborundum 
powder)  and  sodium  silicate  is  heated  to  80° — 
100°  F.  (27"— SS-'C.)  to  promote  the  formation 
and  escape  of  the  hydrogen  resulting  from  inter- 
action of  the  caustic  alkali  in  the  silicate  with 
the  free  sihcon  or  silicon  compounds  in  the  car- 
borundum powder.  Water  is  then  added  to  give 
the  required  consistency,  and  the  preparation  is 
packed  in  sealed  vessels.— C.  A.  M. 

J{o«in ;     Stable and    process    of    making    the 

same.      B.  T.  Brooks,  Assignor  to  Gulf  Refining 
Co.,     Pittsburgh,     Pa.     U.S.     Pat.     1,167,264, 


Jan.  4,  1916.  Date  of  appl.,  Dec.  2,  1914. 
A  RESIN  of  the  colophony  class  is  hydrogenated  in 
presence  of  a  catalyst  to  obtain  a  product  with 
the  saponification  value  of  colophony,  but  with  an 
iodine  value  not  exceeding  20.  It  is  stable  in  the 
air  and  does  not  absorb  oxygen  or  form  fissures 
when  spread  in  thin  films. — 0.  A.  M. 


Pigment.  L.  Blangey,  Mannheim,  Assignor  to 
Badische  Anilin  u.  Soda  Fahr.,  Ludwig.shafen, 
Germany.  U.S.  Pat.  1,166,808,  Jan.  4,  1916. 
Date  of  appl.,  Feb.  26,  1914. 

See  Eng.  Pat.  20,106  of  1913  ;   this  J.,  1914,  652. 

Liquid  compositions  for  lacquering  purposes.  O. 
Schmidt,  T.  Eichler,  and  O.  Alleinann,  Assignors 
to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen,  Germany.  U.S.  Pat.  1,166,790,  Jan.  4, 
1916.  Date  of  appl.,  June  5,  1913. 

See  Eng.  Pats.  21,668  and  23,544  of  1912  ;    this 

J.,  1913,  1021. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Latex;      Coagulation    of    Hevea and    a    new 

-  method    of  coagulation.     B.    J.    Eaton    and    J. 

Grantham.    Agr.  Bull.  Fed.  Malay  States,  1915, 

4,  26—30. 
If  latex  be  allowed  to  stand  in  tall  cylinders,  a 
slimy,  alkaline,  surface  scum  is  formed,  whilst 
the  lower  layers  become  acid  and  coagulation 
occurs.  The  surface  changes  are  putrefactive  in 
character,  and  are  brought  about  by  organisms 
which  are  favoured  by  aerobic  conditions.  The 
changes  in  the  deeper  parts  of  the  latex  are  con- 
sidered to  be  due  to  the  activity  of  anaerobic 
organisms.  Both  classes  of  bacteria  infect  the 
latex  after  collection,  and  the  authors  find  that 
by  providing  a  medium  more  favourable  to  the 
growth  of  the  non-putrefactive  organisms,  by 
the  addition  of  various  sugars,  such  as  dextrose, 
sucrose,  lactose,  arabinose,  mannose,  and  laevulose 
to  the  latex,  coagulation  can  be  induced  with 
unfaUing  regularity. — E.  W.  L. 

Plantation  rubber  ;     Vulcanisation  experiments  on 

.     B.  J.  Eaton  and  J.  Grantham.  Agr.  Bull. 

Fed.  Malay  States,  1915.  3,  218—225,  397—401, 
442 — 445.  (See  this  J.,  1915,  989,  999.) 
A  series  of  nine  experiments  was  carried  out. 
the  primary  object  of  which  was  to  determine 
the  factor  or  factors  responsible  for  the  variabilit  y 
of  plantation  rubber.  (1)  Samples  were  ereped 
5,  10,  15,  20,  and  25  times  respectively,  but  the 
results  of  mechanical  tests  gave  no  indication  of 
any  differences  due  to  this  varied  treatment. 
(2)  Samples  were  (a)  treated  in  the  normal 
mannei',  and  (6)  severely  macerated  on  the  crepeing 
rolls.  The  only  effect  was  slightly  to  retard  the 
rate  of  cure,  the  stress-strain  curve  of  sample  (6) 
being  steeper  than  that  of  sample  (a).  (3)  A 
siuular  effect  was  revealed  by  comparing  the 
stress-strain  curves  of  the  5  samples  in  Erp.  1, 
mixed  and  vulcanised  after  a  lapse  of  7  or  S 
months.  The  mechanical  results  as  a  whole 
were  lower  in  tliis  case  than  in  Exp.  1,  probably 
owing  to  the  age  of  the  rubber.  (4)  A  slight 
difference  in  rate  of  cure  was  found  between 
samples  coagulated  by  3  oz.  and  1 5  oz.  respectively 
of  5%  acetic  acid  per  gallon  of  latex,  the  optimum 
mechanical  results  being  obtained  at  2  h  and  2  J  hiN. 
cure  respectively.  (5)  Two  samples  were  prepared, 
la)  by  the  addition  of  3  oz.  of  5%  acetic  acid  per 
gallon  of  latex,  (6)  by  the  addition  of  the  same 
amount  of  acid  and  2  oz.  of  5%  sodium  bisulphite 
solution  per  gallon.  No  difference  between  the  tw,> 
samples  as  regards  mechanical  propertiw  or 
optimum  tune  of  cure  was  observed.  (6)  It  was  found 
that  each  stage  in  the  process  of  prepai-mg  thin 
crepe  has  a  retarding  effect  upon  the  vulcanisation 
of   the  rubber.     The   samples   examined   were  :— 

(1)  Coagulated    slab    simply    allowed    to    drain, 
kept  foi?20  dav^s,  made  into  thin  crepe  and  dneti  : 

(2)  coagulum  'roUed   once,    then    treated   as     li; 

(3)  rough  crepe,  afterwards  treated  as  (1)  and  (2); 

(4)  Thick   crepe  ;     (5)  thin   crepe.     The   optimum 
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time  of  cure  (from  stross-.sfraiD  curves)  was, 
respectively,  II.  2,  '21.  23.  ;inil  3  hours.  All  these 
samples  i-ontiiinetl  sodidin  bisiilpliitc.  (7)  To 
iiscertnin  how  far  xiuifoniuty  is  possible  umler 
ordinary  >>state  conditions,  sJimples  of  10  days' 
luhber,  prejiari'd  as  follows,  fmm  biilkod  latex, 
wo:e  examined,  t'oaijulation  was  effected  by 
adding  3  oz.  of  5"^  acetic  acid  to  each  gallon  of 
latex  ;  the  rubber  was  creped  an  hour  or  two 
after  coagulation;  in  S  casos  a  little  fonnalin 
was  addeii  to  prevent  spotting.  Little  diflerence 
between  '"  formalin  "  and  •'  non-formalin  "  siimples 
was  indicated  by  the  mechanical  tests.  A\\  8 
"  fonnalin  "  siimplcs  had  an  optimum  tinn>  of  cure 
of  3 J  lirs.  and  the  mechanical  properties  varied  as 
follows: — load,  112  to  1-20  kilos,  per  sq.  mm.; 
elongation  903  to  998  "„  ;  product,  1097  to  11 84. 
It  is  considered  that  these  dilTerences  arc  negligible 
in  practice,  but  the  slow  rate  of  cure,  due  to  the 
method  of  preparation,  is  a  di,s;idvantage.  (S)  The 
effect  of  the  various  stages  in  the  preparation  of 
block  rubber  was  studied,  on  the  following  s;imples  : 
A,  slab  from  the  coagidating  pans  :  B.  thick  crepe  ; 
C,  thin  crepe  ;  D,  K.  F,  ii.  H,  J,  K,  L,  wormed 
rubber,  as  it  came  from  the  machine,  and  after 
1,  2,  3,  4.  5.  6,  and  7  hours  respectively  in  the  hot 
drier ;  M.  the  final  block.  Sample  A  cured  in  about 
lialf  the  time  of  the  other  samples,  and  samples  E 
to  M  had  lower  tensile  strengths  than  samples  A 
to  D,  besides  showing  a  slightly  lower  rate  of  cure. 
.Subsequent  heating  after  1  hour  was  apparently 
without  effect  on  these  properties.  (9)  Block 
rubber  prepared  as  usual  on  the  day  following 
coagulation  showed  a  very  iimch  lower  rate  of 
cure,  and  liad  poorer  mechanical  properties,  than 
block  prepared  from  coaguluni  left  for  10  days  in 
.slab  form  before  blocking  and  crepcing,  or  than 
.similar  slab,  creped  and  dried  witliout  blocking. 

— E.  W.  L, 


BiMcr  ;    yitrogen  coiileul  of and  Us  relalion 

to  the  rate  of  vttlcanisatioii.     J.  Grantham.     Agr. 
Bull.   Fed.   Malay  States,    lUl.").   4,   1 — 4. 

Nitrogen  determinations  by  Kjeldahl's  method 
were  carried  out  on  a  number  of  samples  prepared 
in  various  ways  and  in  the  following  table  the 
figures  are  given,  together  with  the  optimum 
time  of  ^^llcanisation  : — 


Tyre  of  nibl)er. 

MitTogen, 
per  cent. 

Optimum 
cure, 
hours. 

0-445 
0-441 
0-451 
0-423 
0-434 
0-321 
0-425 
0-3()8 
0.400 
0-416 
0-210 
0-352 
0-386 
0-394 

do.  after  criiieinu 

Smoked  slab  after  cr6peing 

3 
1} 

il 

1} 
i» 

2i 

fnsmoked  sLib  after  cr^neine 

Thick  smoked  slab 

Thin  do.              

Thick  smoked  sheet 

Thin  do.             

Thick  unsmoked  slab    

Thin  do.              

IJ 

H 

•■ii 
3 

Thick  unsmoked  sheet   

llJin  do.             . . : 

Although  Binoked  slab  vulcanises  much  more 
i-apidly  than  smoked  sheet,  there  is  no  appreciable 
diffeienie  in  nitrogen  content.  In  the  unwrnoked 
mbbers,  liowever,  as  the  nitrogen  content  fjvlls 
the  speed  of  vulcanisation  increases.  Tlie  loss  of 
nitrogen  is  piobably  due  to  decomposition  of  the 
protein,  but  since  smoking,  whilst  preventing  loss 
of  nitrogen,  does  not  prevent  a  slab  developing 
rapid  curing  properties,  it  cannot  be  loss  of 
nitrogen  which  accelerates  vulcanisation.  The 
loss  of  nitrogen  at  various  stages  in  the  picpara- 
tion  is  shown  by  the  following  figures  :— 


Nitrogen  in  wot  slab  2  hrs.  after  pressing,  06%  (on  dry  rubber). 

NitroKcn  in  sl:ib.  after  drying  fur  IS  days.  0-324%  (on  dry  rubber). 

iJitroRen  in  dry  crOlw  from  dried  slab,  0220%. 

Kitrogvn   in  wet  crCiv,  made  immediately  from  tlie  wet  slab, 

0-3'.16%  (on  dry  Wfisht). 
Nitrogen  in  the  dried  ct6pc,  0-300%. 

The  loss  is  therefore  partly  in  the  serum  whidi 
drains  away  and   partlv   in   the  gaseous   form. 

— E.  W.  L. 

Vulennisation  experiments.  The  effect  of  miTitifi 
different  raw  rnhbers.  B.  J.  Eaton.  Agr.  Bull. 
Fed.  Malay  States,  lOK'i,  4,  4— G. 

S.VMPLFS  of  rapidly  curing  and  slow  cxiring  rubber 
were  prepared,  the  former  by  allowing  slabs  to 
stand  for  0 — 9  days  after  coagulation,  the  latter 
by  crepcing  a  few  hours  after  coagulation.  Thro*' 
mixtures  of  these  two  rubbers  were  also  prepared 
containing  respectively  2,  1,  and  1  part  of  the 
former,  to  1,  1,  and  2  parts  of  the  latter,  and 
the  five  rubbers  were  vulcanised  at  140°  C.  with 
10  parts  of  sulphur  to  90  of  rulibcr.  The  mechani- 
cal tesis  and  optimum  curves  showed  that  th<- 
rate  of  oire  was  graduated,  according  to  the 
proportion  of  fast  or  slow  curing  rubber  in  the 
mixture,  the  actual  optimum  cures,  from  the 
curves,  being  1,  IJ,  If,  2^,  and  3  hours.  The 
vulcanised  .samples  were  equal  in  physical  and 
mechanical  properties.  A  ball  of  Fine  Hard  Para 
consists  of  rubber  from  latex  collected  over 
several  months,  and  the  results  confirm  the  view 
that  the  uniformity  is  due  to  averaging,  and 
indicate  a  method  of  obtaining  similar  results 
on  the  plantation. — E.  W.  L. 


RiMer  ;    A   new  rapidly  vulcanising  - 


B.  J. 


Eaton.     Agr.  Bull.  Fed.  Malav  States,  1915,  4, 
30—33. 

L.\TEX,  diluted  to  contain  1  i  lb.  of  dry  rubber  per 
gallon,  was  coagulated  in  pans  with  3  oz.  of  5% 
acetic  acid  per  gallon.  The  following  day  the 
slabs  were  pressed  and  soaked,  one  in  1°;,  caustic 
soda,  one  in  1%  sodium  carbonate,  and  one  in 
saturated  lime-water,  for  18 — 24  hours.  The 
slabs  were  then  placed  on  racks  for  10  days, 
thinly  creped,  dried,  and  vulcanised  witli 
one-ninth  of  their  weight  of  stUphur  at  140°  C. 
The  optimum  times  of  cxire  were  i  hour  and  i  hour 
for  the  first  two  samples,  wherea.s  the  control 
(untreated)  sample  cured  in  IJ — IJ  hour.  The 
sample  soaked  in  hme-water  cured  rather  more 
slowly  than  the  control.  The  two  rapidly  curiiig 
samples,  more  especially  that  soaked  in  caustic 
alkali,  were  very  easily  overcured. — E.  W.  L. 

Patents. 

Rubber  goods  ;  Process  for  eliminating  porosity  in 

.     W.  E.  Piper,  Melrose,  Mass.,  Assignor  to 

Boston  Rubber  Shoe  Co.     U.S.  Pat.  1,104,860, 
Dec.  21,  1915.     Date  of  appl.,  Aug.  27,  1912. 

A  BOTTOM  for  rubber  shoes  is  made  into  its  final 
shape  from  calender-sheeted  vulcanisablo  rubber, 
then  heated  at  atmospheric  pressure  at  about 
130°  F.  (54°  C.)  for  about  30  hours  to  expel  gaeea, 
etc.,  causing  porosity,  and  finally  vulcanised. 

— O.  A.  M. 

Rubber,  rubber-like  or  similar  materials  ;  Process  of 

vulcanising .     1'.     I.    MurriU,    New    York, 

A-ssignor  to  Revere  Rubber  Co.  U.S.  Pat. 
1,100,777,  .Ian.4,1910.  Date  of  appl.,Feb.0, 1915. 
The  cold-vulcanising  liquor  employed  consists  of 
a  solution  of  sulphur  monochloride  in  gasoline 
which  has  bei^n  freed  from  olefines  by  appropriate 
chemical  treatment. — E.  W.  L. 


Rubber  ;   Revuleanising  - 


R.   B.   Price,  New 


York,    Assignor   to    Rubber    Regenerating  Co. 
U.S.    Pat.    1,100,784,    Jan.    4,    1910.     Date  of 
appl.,  Jan.  25,  1913. 
The  process  of  revulcaoising  rubber  consista  in 
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•exhausting,  and  compressing  the  material  under 
excessive  comparting  pressure,  in  order  to  minimise 
destructive  distillation,  at  the  same  time  heating 
it  to  a  temperature  below  its  fusing  point  under 
the  increased  pressure,  and  then  subjecting  it  to 
vulcanising  lieat.  afterwards  quickh'  cooling  it  to 
<rheck  surface  vulcanisation. — E.  W."  L. 

Hvbber  ;  Art  of  dei-ulcanising .     H.  J.  Mayers, 

Cleveland,  Ohio.  Assignor  to  Empire  Rubber 
Vo.  U.S.  Pat.  1.107,859,  Jan.  i.  1916.  Date 
of  appl.,  Feb.  17,  1912. 

DEvrLCA>-iSATioN  is  effected  bv  treatment  with 
pine  oil.  obtained  by  distillation  of  pine  wood. 
The  oil  has  a  sp.gr.  between  0-SS  and  0-96,  and  is 
previouslv  freed  from  resins  and  turpentine  bv 
aistUlation  with  water  at  about.  212°  F.  (100"=  C), 
in  conjunction  with  a  salt  or  not. — E.  W.  L. 

I   Froth  finitiffs   [rubber,   clc]  ;   Mamifacfuring . 

F.    Pfleunier,    Dresden.    Germany.     U.S.    Pat.    i 
l,167.,518,Jan.ll,1916.Dateofappl.,Aug.l2,1912.   j 

SEE  Addition  of  Mav  18.  1912.  to  Ft.  Pat.  430.473 
.  of  1911  ;  this  J.,  1912,  1139.  , 

I  Jsoprene  and  homologues  thereof;  Manufacture  of  ' 

.     H.    S.    A.   "Holt,    Assignor   to    Badische 

AniUn  und  Soda  Fabrik.  Ludwigshafen,  Ger- 
many. U.S.  Pat.  1.108.070.  Jan.  11,  1910. 
Date  of  appl.,  June  13,  1912. 

Skk  Eng.  Pat.  21.-519  of  1911  ;  this  J.,  1912,  702.    j 

Ztather  siAstiiule  and  process   for  the  production 
thereof.     Eng.  Pat.  15.209.     See  XV. 

-Manufacture  of  an  elastic  ■material,  and  tyres  and 
other  objects  formed  therefro^n.  Eng.  Pat.  17.242. 
See  XV. 


XV.— LEATHER;    BONE;      HORN;    GLUE. 

JjUdher ;  Detection  of  free  mineral  acids  and  lactic 
acidin .  E.Lauffmann.  Ledertech.  Rund- 
schau, 1915,  8,  292—301.  J.  Chem.  Soc,  1910, 
110,  u.,  57. 

Dried  and  undried  portions  of  the  leather  are 
dialysed  ;  Lf  the  former  dialysate  is  acid,  mineral 
Acid^  or  oxaUc  or  lactic  acid  may  be  present.  If 
only  the  latter  dialysate  is  acid,  the  acidity  is  d\ie 
to  volatile  organic  acid^.  In  the  former  case  an 
extract  of  20 — 30  grms.  of  the  leather  in  200  c.c.  of 
hot  water  is  tested  for  sulphate,  chloride,  and 
oxaUc  acids  ions.  It  the  latter  is  present,  the 
question  as  to  whether  the  leather  contained  free 
mineral  acid  cannot  be  decided.  If  absent,  lactic 
acid  is  tested  for  in  an  extract  of  the  finely  divided 
leather  prepared  by  prolonged  digestion  "at  00° — 
•>5°  by  the  author's  method  (this  J.,  1915,  725). 
If  both  oxalic  and  lactic  acids  are  proved  absent, 
the  sulphate  and  chlorine  ions  must  have  been 
present  as  free  acid.  In  this  case  the  dialysing 
process  can  be  utilised  for  their  quantitative 
Bstimation,  the  aqueous  dialysate  being  titrated 
ivith  N  /10-alkali  hydroxide,  "using  Congo-red  as 
udicAtor. 

jelalin-water  mij-tures  ;   Vapour  pressure  of . 

K.  Gerike.     KoUoid.  Zeits.,   1915,   17,  78—104. 
J.  Chem.  Soc,  191G,  110,  ii.-.  18 — 19. 

-OMPARATIVE  measurements  showed  that  gelatin 
iob  have  a  sUghtly  lower  vapour  pressure  than  piu-e 
vater.  The  difference  is  very  small,  and  increases 
-ery  slightly  with  increasing"  concentration  of  the 
relatln  in  the  sol.  Tlie  vapour  pressure  of  solutions 
>f  potassium  bromide  is  increased,  and  that  of 
odium  chloride  solutions  diminished  bv  addition 
•1  gelatin,  whilst  lithium  chloride  and  ammonium 


nitrate  .solutions  .show  an  effect  which  varies 
according  to  the  temperature.  Gelatin  gels  have 
a  sliglitly  lower  vapour  pressure  than  that  of  pure 
water,  and  the  concentration  of  the  gel  is  of 
httle  importance  below  70%  of  gelatin.  For  gels 
containing  more  than  this  the  vapour  pressure  is 
much  lower,  and  there  appears  to  be  a  further 
jump  in  the  vapour-pressure  curve  when  the  con- 
centration of  the  gelatin  reaches  about  94%. 
Von  Schroeder  (Z.  physik.  Cliem.,  1903,  45,  75) 
found  that  gelatin  which  has  taken  up  a  maximum 
amount  of  water  by  direct  contact  with  the  liquid 
gives  off  a  relatively  large  proportion  of  this  when 
it  is  exposed  to  the  saturated  vapour  at  the  same 
temperature.  Cellulose  (blotting-paper)  when 
treated  in  the  same  manner  takes  up  a  further 
quantity  of  water  in  contact  with  the  saturated 
vapour.  It,  however,  the  cellulose  is  dissolved 
in  ammoniacal  cupric  oxide  and  reprecipitated,  it 
behaves  like  gelatin.  Conversely,  when  the  surface 
of  gelatin  (after  swelling  in  water)  is  roughened,  it 
loses  water  much  less  readily  on  contact  with 
saturated  water-vapour.  These  observations  show 
that  the  nature  of  the  surface  of  the  swollen 
protein  has  considerable  influence  on  its  behaviour 
in  an  atmosphere  of  water-vapour.  It  is  suggested 
that  the  swollen  gel  is  under  the  influence  of 
external  pressure,  which  causes  water  to  exude 
at  the  surface  when  the  gel  is  suspended  in  the 
vapour.  If  the  surface  is  smooth,  then  small 
drops  of  water  are  formed,  which  evaporate,  but 
if  the  surface  is  rough,  then  the  exuded  water  is 
distributed  in  the  system  of  capillary  depressions, 
and  in  these  circumstances  evaporation  does  not 
take  place  in  the  saturated  vapour. 

Gelatin  ;  '•  Hydralation  ''  and  "dissolution"  of . 

yi.  H.  Fischer.     Kolloid.  Zeits.,  1915,  17,  1—7. 

J.  Chem.  Soc,  1916,  110,  i.,  90. 
Experiments  in  which  2  c.c.  of  a  10%  gelatin 
gel  was  mixed  with  8  c.c.  of  water  or  an  equal 
volume  of  a  solution  of  an  electrolyte  of  varying 
concentration  and  kept  at  25°  C.  for  about  twenty- 
four  hours,  showed  that  hydrochloric  acid  and 
sodium  hydroxide  have  a  very  pronounced  in- 
fluence on'  the  liquefaction  of  the  gel,  in  that  the 
gel  liquefies  more  and  more  readily  as  the  con- 
centration of  the  acid  or  alkali  is  increased.  For 
dilute  solutions  of  acid  or  of  alkaU  hydroxides, 
the  effect  of  the  addition  of  salts  is  to  counteract 
the  liquefying  tendency  of  the  acid  or  base.  For 
a  given  concentration  of  dilute  hydrochloric  acid, 
sodium  chloride  has  a  maximum  effect  at  a  definite 
concentration,  and  if  this  is  exceeded  the  salt 
eft'ect  becomes  smaller.  Other  salts  behave  simi- 
larly to  sodium  chloride.  The  observations  are 
considered  to  support  the  view  that  "hydratation  " 
of  protein  gels  consists  in  the  combination  of  the 
proteins  with  water,  and  that  "dissolution" 
(liquefaction)  corresponds  with  an  increase  in  the 
degree  of  dispersity  of  the  coUoid. 


Patents. 


leather  :    Process    of    treating  ■ 


Impregnated 


leather  and  method  of  making  same.     R.  A.  Marr, 
Assignor  to  General  Waterproofing  Co.,  Norfolk, 
Va.     r.S.  Pats.  (A)  1.166.845  and   (B)  1,166.846, 
Jan.  4, 1916.   Dates  of  appl.,  Jan.  14  and  13, 1914. 
(A)  Skin  or  leather  is  immersed  in  a  bath  of  pre- 
servative and  waterproofing  materials,  such  as  a 
mixture  of  diatomaceous  earth,  paraffin  wax,  and 
rosin,  which  mixture  is  liquid  at  a  temperature 
shshtlv    above    100"  C.     (B)  Skin    or    leather    is 
impregnated   with   a   filling   material   such   as   a 
mixture  of  diatomaceous  earth,  paraffin  wax.  and 
naphthalene,   at  a  temperature  somewhat  above 
100°  C.     The  leather  is  rendered  more  resistant  to 
wear  and  moisture. — F.  C.  T. 
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[ld>.  29,  1916. 


Waterproof  leather  ;     Flexible ami  method   of 

making  it.  Flexible  and  intterproof  porous 
material  [leather]  and  melhixi  of  makimj  the  name. 
J.  W.  Bnrl'er.  Newton,  Ma*s.  I'.S.  I'jvts. 
(A)  l.ir>7.;!-_>ii  ami  (B)  l.Ui7.:?27.  .Tan.  4.  liUO. 
Dates  of  appl..  Oct.  10.  ISUO,  and  Juno  !»,  1913. 
{.K)  Renewed  July  U,  191:?. 

(.v)  Le.\tiier  is  rendered  jiliaMe  and  walevpi-oof 
by  ininior<ii\s:  it  first  in  a  mixture  of  tliree  parts  of 
vaseline  and  one  of  paratlin  wax.  and  later  in  a 
nuxturc  eontaiuing  equal  parts  of  jiaraOin  wax 
and  vaseline.  The  proportion  of  paialVin  is  thus 
fireater  in  the  surface  of  the  leather  than  in  the 
interior,  (b)  lx>ather  or  other  porous  material 
is  successively  iniprcRnated  with  dilTerent  mixtures 
of  waterproofinc;  sulistances,  the  la^t  ct>inposition 
heing  ahsorhed  by  the  material,  and  confining 
the  previously  applied  composition. — F.  I'.  T. 

Leather  substitute  and  process  for  the  production 
thereof.  A.  L.  Nielsen,  Coperiiagen.  Eng.  Pat. 
15,269,  Oct.  29,   igi.-j. 

C.^NV.^s  or  cloth  strips  left  over  when  the  covers 
of  old  pneumatic  tyres  are  devulcanised  hy  potas- 
sium cyanide,  are  laid  one  over  the  otlier  and 
pressed  together  imder  the  action  of  heat.  The 
mass  so  prepared  may  be  covered  by  rubber  on 
one  or  both  surfaces.  The  material  is  characterised 
by  strength,  durability,  and  resLstance  to  water 
rather  than  by  suppleness  and  elasticity. — F.  C.  T. 


Elastic  material;    Manufacture  of  an 


and   of 


tyres  and  other  objecls  therefrom.  M.  BaiTicelli, 
Nordstrand.  Norway.  Eng.  Pat.  17.242.  July  21, 
1914.     Under  Int.  Conv.,  July  22,  1913. 

An  elastic  material  is  prepared  by  melting  together 
bone  glue,  4  ;  gelatin,  1  ;  glycerin,  3  ;  and  water, 
3  kilos.,  and  incorporating  with  the  mass  so 
obtained  antimony  peutasiilphide,  Oo  kilo.,  and 
acetic  acid,  Oo  litre.  The  mixture  Ls  maintained 
in  a  molten  state  in  a  boiling  water  bath,  and 
immediately  before  moulding  it  into  the  desired 
form  a  mixture  of  acetic  acid,  0-.")  litre,  and  formalin, 
1  litre,  is  added.  Other  hardening  ingredients  may 
))e  used  in  place  of  formalin. — -E.  W.  L. 

Preparation  of  leather  charcoal  for  hardening  steel 
and    iron.     Ger.    Pat.    287,6(55.     See    X. 
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Soil;     The   reaction  of - 


■  and  measrtremenls  of 


hydrogen-ion  concentration.     L.  J.  Gillespie.     J. 
Washington  Acad.  .Sci.,  1910,  6,  7— l(i. 

The  reaction  of  a  soil  should  be  studied  from  the 
standpoint-!  of  quantity  of  acid  sulistance,  and  of 
intensity  of  the  acidity.  The  amount  of  lime,  or 
of  other  neutralising  materials,  required  to  correct 
acidity,  depends  upon  tlie  first.  l)ut  probably  the 
characteristic  effects  of  a<-idlty  vipon  fertility 
are  more  clearly  correlated  witli  the  latter,  wliicii 
can  only  be  measured  by  determining  the  liydrogen- 
ion  concentration.  Twenty-two  soils  of  seven 
distinct  types  were  investigated  from  this  point  of 
view,  both  Ijy  the  electrometric  and  colorimetric 
methods.  In  lioth  of  these  the  soil  wjis  air- 
dried,  passed  through  a  coaise  sieve,  and  then 
mixed  with  twice  its  weight  of  water.  The  elec- 
trode vessel,  which  «as  shaken  contimiously 
throughout  the  determination,  contained  a  plati- 
num electrode  coated  with  palladium,  means  for 
filling  the  space  above  the  soil  susperLsion  with 
pure  hydrogen,  and  at  its  base  a  stop-cock  to 
connect  the  liquid  with  a  saturated  solution  of 
potas.sium  chloride.  The  dilTerence  of  potential 
between  the  jilatinum  and  a  saturated  pota.ssium 
chloride  calomel  electrode  was  found  by  means  of 
a   very  sen-sitive   voltmeter.     In  the   colorimetric 


method,  the  li(|\iid  was  first  ccntrifugcd,  .and 
after  the  indicator  solution  had  been  added,  the 
colour  jirodviccd  was  mcasvu'c<l  by  comparison 
with  that  of  a  sulution  of  known  ll-ion  concen- 
tration. The  indicators  used  were  ni(-thyl  red.  the 
.sodium  sjilt  of  phenolsulphoue-phtlualein.  phenol- 
phthaleiu,  and  the  n'ci'iitly  ])re]iared  tetraliromo- 
phenolsulphoue-phthalcin,  dipropyl  red,  and 
hromo(hymolsul])hone-i>lithalein  (see  this  J.,  IDl.'i. 
1226).  Each  soil  sjimple  was  tested  with  two 
of  these  indicatoiw.  The  results  wer<>  in  close 
agreement  with  one  another,  and  with  the  electro- 
metrif  determination.  The  ll-ion  concentration 
expressed  as  the  ll-ion  exponent  of  SorciLsen. 
varied  fi'i>m  41  to  S-6.  the  exponcMit  7  indiiatiug 
neutrality.  The  application  of  the  colorimetric 
method  to  soils  under  field  conditions  is  now 
under  investigation. — E.  11.  T. 

Moisture  in  soils ;     Method  for  the  estimation  of 

hygroscopic .     W.  D.  Haigh.    Sci.  Proc.  Uoy. 

Dublin  .Soc,   1915,   14,  529—534. 

The  ordin.ary  method  of  determining  the  hygro- 
scopic moisture  (i.e.,  the  water  left  afterair-drving) 
in  a  sjil  by  h-atiug  it  at  about  100°  ('.  for  12'-24 
hours,  gives  high  results  owing  to  the  loss  of 
volatile  matter  other  than  water.  The  melliod 
now  proposed,  which  gives  lower  hut  siri.lly 
consistent  results,  coii-sists  in  shaking  the  soil 
with  powdered  calcium  carbide  and  mea.suriug  the 
acetylene  evolved  in  a  nitrometer.  Tlie  mixing 
vessel  is  a  thick  glass  tube  shaped  like  a  Kjeldahl 
flask  but  with  a  bent  neck  ;  a  small  test-tube 
fits  into  the  neck  but  cannot  pass  the  bend.  The 
carbide  (about  3  times  the  weight  of  soil)  is  fiint 
placed  in  the  bulb  :  the  small  tube  with  the  soil 
is  inserted  in  the  upper,  bent  portion  which  is 
kept  horizontal  ;  and  tlien  the  flexible  joint  is 
connected  to  the  nitrometer.  The  tube  is  tilted  to 
empty  the  soil  on  to  the  carl)ide,  and  the  mixture 
is  shaken;  the  acetylene  comes  off  rapidly  and 
can  be  measured  within  a  few  minutes.  A  l)lank 
experiment  should  be  performed  with  ignited  sand 
and  a  known  weight  of  water.  As  found  by  oilier 
workers,  the  vohune  of  acetylene  liberated  from 
OOIS  grm.  of  water  measured  10-5  c.c.  instead  of 
the  theoretical  11-2  c.c.  The  combined  water 
contained  in  the  hydrated  silicates  of  a  soil  is 
practically  unaffected  by  the  carbide. — E.  H.  T. 

Potassium  ;    Adsorpiion  of hy  the  soil.     A.  (>. 

McCall,  F.  M.  Hildeljrandt,  and  E.  S.  JohivstoQ. 
J.  Phys.  Chem.,  1916,  20,  51—63. 

To  ascertain  the  effect  of  contact  for  a  short 
time  between  a  soil  and  a  s<alt  solution,  and  the 
influence  of  surface  area  upon  the  amount  and 
rate  of  adsorption,  an  apju-oximately  A'/500 
solution  of  potassium  chloride  was  cau.scd  to 
percolate  througli  a  Durham  sandy  loam  soil 
(Cabarrus  t^o.,  N.f".),  tlie  potassium  in  the  per- 
colate being  estimated  colorimetrically.  This  soil 
was  used  in  two  dilTeiviit  s(at<'S  :  |a1  dried  and 
p.assed  tlirough  .a  2  mm.  sieve,  aiid  fli]  very 
finely  ground  in  ,a  porcelain-linid  liall  mill  for  4 
days.  The  aii]jaratus  consisted  of  a  l'ast«ur- 
Chamberland  filter  tube  surroiinded  by  a  bra.ss 
jacket  to  hold  the  soil,  tlie  whoh?  being  enclosed 
in  a  porcelain-lined  filter  chamt)er.  into  which  the 
solution  was  poured,  and  which  was  filled  with  an 
airtight  cap  in  connection  with  an  automoliilf 
tyre  pump.  The  amount  of  ))ot;issium  l<'aclie<l 
out  of  the  soil  samples  by  pure  water  was  firsl 
ascertained  :  much  more  was  dissolved  from  |ni 
than  from  [a].  Twenty  grms.  of  [A]  was  treated 
with  250  c.c.  of  the  potassium  chloride  solution 
containing  62  parts  per  million  of  ijotassium. 
the  flow  was  maintained  at  a  uniform  r.ate.  ami 
the  pi-rcol.'ite  was  collected  in  fr.aclions  of  50  d . 
The  amount  of  adsorbed  ))otassiMm  was  then 
immediately  found  by  leaching  with  pure  w»t*r. 
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at  the  same  rale  of  flow.  The  amounts  of  potas- 
sium in  the  first  five  percolates  were,  40,  3(>,  40,  44, 
and  59  parts  per  million  respectively,  and  tlie 
oorrespondiiiK  amounts  retained  per  million  parts 
of  dry  .sail  were,  5S,  124,  181,  226.  and  233.  The 
leacliins,'  action  of  water  pave  7,  11,  S),  9,  8  p. p.m. 
of  potassium  in  the  fractions.  With  soil  sample 
[b],  it  was  found,  very  unexpectedly,  that  the 
amount  of  potas-siuin  in  the  solution  was  increased 
and  not  decreased  by  it.s  contact  with  the  soil, 
and  this  increase  wa.s  only  partly  a<;counted  for 
hy  the  solvent  action  of  the  solution  on  the 
potassium  in  the  soil.  Allowing  for  this  cor- 
rection, a  potassium  chloride  solution  containing 
78  p.p.m.  gave  fractional  percolates  containing 
107,  91,  82.' and  92  p.p.m.  of  potassium.  By  the 
subsequent  leaching  action  of  water,  39,  24,  21, 
18,  15  and  18  p.p.m.  of  pota.ssium  were  removed 
in  the  difl'erent  fractions.  The  above  case  of 
negative  adsorption  is  probably  due  to  the  solvent 
(wat'Cr)  being  adsorbed  more  rapidly  than  the 
solute.  Positive  adsorption  gradually  diminishing 
and  changing  to  negative  adsorption  was  observed 
by  Williams  (this  J.,  1914,  505)  for  certain  electro- 
lytes in  wafer  with  blood  charcoal,  but  the  above 

I  is  the  first  i-ecoi-dtni  instance   of  initial  negative 

I  adsorption.— E.  H.  T. 

I 

1  SoU   bacteria ;    Coniparalivc    effccljs    of    phosphaUs 

and  sulphates  on .     E.  B.  Fred  and  E.  B. 

Uart.  Agric.  Esper.  Stat.  Univ.  Wisconsin, 
Research  Bull.    35,  1915.     J.  Chem.  .Soc,  1916, 

I      110,  i.,   104—105. 

I  .\MMOSTFiCATiox  occurs  With  peptoue  in  solutions, 
and   with    casein   in   soils,    both   with    pure   and 
inised     cultures.     Addition     of     mono-potassium 
phosphate  to  peptone  solution  greatly  increased 
the  production  of  ammonia,  especially  at  the  end 
of   the   second   day,    whilst    precipitated    calcium 
I  phosphate    stimulated    ammonia    production    in 
tlve-day  liquid   cultures.     With  tricalcium  phos- 
phate,   or    bone-ash,    there    was    no    increase    of 
ammonia    in    peptone    solutions.      Calcium    and 
potassium  sulphates  slightly  increased  ammonitica- 
jtion,  the  latter  being  the  more  effective.    Addition 
lof    mono -potassium     phosphate     results     in     an 
jenormous   increase    in    the    numbers  of   bacteria, 
followed  by  a  rise  in  ammonia  production,  which, 
ihowever,  is  not  In  proportion  to  the  number  of 
bacteria.     In   the   soU   experiments,    dipotassium 
Iphosphate    stimulated    ammonification    and    cell 
jproduction,   whilst   tricalcium   phosphate   gave   a 
slight    increase.     All    phosphates,    especially    di- 
potassium phosphate,    increased   the     numbers   of 
bacteria.     Addition  of  sulphates  and  phosphates 
M  soil  increased  the  production  of  carbon  dioxide  ; 
sith  ammonium  sulphate  the  increase  was  very 
jreat.     The   results   indicate    that   the    increased 
•rop  production  following  an  application  of  soluble 
>hosphates   is  partly   due   to   increased   bacterial 
ictivity.      With     in:reased     ammonification     the 
ilants  obtain  more  available  nitrogen,  and  with 
ncreased    production    of    carbon    dioxide    more 
ivailable  mineral  nutrients. 

otash  and  phosphoric  acid  contained  in  certain 
rocks;  Displacement  of by  means  of  sub- 
stances employed  as  manures.  G.Andre.  Comptes 
rend.,  1910,   162,  133—136. 

T  has  been_shown  previously  (Comptes  rend., 
913,  157,  856)  that  prolonged  trituration  of 
ucroclinic  felspar  with  water  containing  salts, 
mployed  as  manures  or  contained  in  soils,  will 
berate  a  certain  quantity  of  potash  tvom  the 
^Ispar.  Similar  experiments  have  now  been 
lade  with  finely-divided  glauconite  (a  hvdrated 
jUcate  of  iron  and  potassium)  ;  with  'sodium 
monde,  sodium  nitrate,  calcium  carbonate,  and 
aJcium  sulphate  in  solution,  more  potash  is 
issolved  than  from  felspar.     The  greatest  amount 
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is  dissolved  in  the  ease  of  ammonium  sulphate, 
equal  to  about  10%  of  the  total  potash  ui  the 
mineral.  Experiments  have  also  been  made 
on  the  solubility  of  phosphoric  acid  in  apatite, 
with  negative  results  in  the  cases  of  ammonium 
carbonate,  sodium  nitrate,  and  potassium  nitrate ; 
with  potassium  carbonate  a  small  quantity  of 
phosphoric  acid  was  dissolved,  equivalent  to  0-35% 
of  the  total  phosphoric  acid  in  the  mineral. — B.  N. 

Potassiurti    in    ferlilisers  ;    Determination    of 

F.  Pilz.     Z.  landsv.  Vers.-Wesen  Ocstcrr.,  1915 
18,  77—108.     J.  Chem.  Soc,  1910,  110,  il,  51. 

The  author  has  investigated  the  perchloratc 
method,  and  recommends  the  following  procedure 
for  the  estimation  of  potassium  in  fertilisers': 
(\)  In  potash  fertilisers  {potassium  chloride,  kainit, 
etc.). — 10  grnis.  of  the  sample  is  heated  with  200  c.c. 
of  water  and  10  c.c.  of  concentrated  hydrooliloric 
acid  ;  barium  chloride  solution  is  added  in 
quantity  sufficient  to  precipitate  all  the  sulphate 
present,  the  mixture  is  cooled,  diluted  to  500  c.c, 
and  filtered.  Twenty-five  cc.  of  the  filtrate  is 
transferred  to  a  glass  basin,  10  c.c.  of  percliloric 
acid  of  sp.gr.  1-125  is  added,  and  the  mixture 
is  heated  until  hydrochloric  acid  vapours  are 
no  longer  given  olf  ;  after  cooling,  the  contents 
of  the  basin  are  treated  with  25  c.c.  of  alcohol 
containing  0-2%  of  percliloric  acid,  the  pre- 
cipitate Is  rubbed  down  to  a  fine  powder,  then 
collected  in  a  Gooch  crucible,  washed  with  the 
acid  alcohol,  and  dried  at  120°— 130'  C.  for  30 
minutes.  The  process  must  be  carried  out  in 
an  atmosphere  free  from  ammonia  vapour,  (b) 
In  mixed  fertilisers  (sttperphosphates,  icood-ash, 
etc.). — 10  grnis.  of  the  sample  is  dissolved,  and  the 
sulphate  precipitated  as  described  under  (a)  ; 
the  solution  is  then  rendered  ammoniacal,  heated, 
treated  with  ammonium  carbonate,  cooled,  diluted 
to  500  c.c,  and  filtered.  Fifty  cc  of  the  filtrate 
is  evaporated  in  a  platinum  basin,  the  residue  is 
dried  and  heated  to  expel  ammonium  salts,  then 
dissolved  in  water,  the  solution  filtered,  and  the 
potassium  precipitated  with  perchloric  acid  as 
described  (compare  Davis,  this  J.,  1912,  1045 ; 
1915,   1240).- W.  P.  S. 

Leaves  ;   The  leaching  action  of  water  on  the  nitrogen 

and    mineral    constituents  -  of .     G.    Andr4. 

Bull.  Soc.  Chim.,   1915,   17,  429—441, 
To  ascertain  the  loss  of  nitrogen,  potassium,  and 
phosphoric    acid,    suffered    by    fallen    leaves    on 
exposure,   100  yellow  chestnut  leaves  were   taken 
from  a  tree  in  autumn,  a  similar  number  from  the 
;  ground   in   the   spring,    and   both   lots   analysed. 
i   It  was  found  that  during  the  six  months'  exposure 
I   7-5%  of  the  original  nitrogen,  67-4%  of  f^e  phos- 
phoric acid,   and  87-7%  of  the  potash  had   dis- 
appeared.     The  leaching  action  of  distilled  water 

■  containing  a  trace  of  formalin,  on  chestnut  leaves 
was   investigated   by   immersing   them,    changing 

I   the    water    at    definite    intervals,    analysing   the 

I   solutions,  and  so  on  until  exosmosis  was  complete. 

I   A  large  number  of  substances  diffused  into  the 

[   water,  including  salts  of  potassium,  calcium,  and 

1    magnesium,  and  phosphates,  amlno-acids  derived 

from  protein,  and  phosphate  derived  from  lecithins 

and  nucleins  ;    the  potassium  was  present  almost 

;    entirelv  as  salts  of  organic  acids.     The  greatest  loss 

of    nitrogen,    phosphorus,    and    potash    occurred 

during    the    early    davs    of    Immersion,    and    the 

■  younger  the  leaf  the  greater  the  loss  ;  young  leaves 
contained  much  nitrogen  in  the  ammo-form  and 
phosphorus  wa.s  contained  in  them  chiefly  as 
soluble  phosphate.  Nitrogen  was  removed  very 
slowlv,  5-49%  after  58  days  and  only  6-2.  %  after 
255  davs  ;  73-36  <>„  of  the  original  phosphoric  acid 
diffused  out  in  58  days.  98<>o  of  the  potash  m  the 
same  period,  this  constituent  always  diffusing  most 

i  rapidly.     Comparing    an    exposed    leaf    manure 


268 


a.  XVII.— SUGARS.   Ac.    CX.  XVUL—FERMEXTATION  INDUSTRIES.      [Feb.  29, 1918. 


1 


with  a  pood  farmyanl  mannro.  the  fonner  con- 
tains al'Oiit  twico  at.  nmch  uitr>.<gon,  but  in  a  less 
available  fomi,  about  the  s;ime  amount  of  phos- 
phate, but  no  {Hitass*iani  at  all.  Of  the  total 
■  aleium  present  in  the  leaves,  about  20°,,  ^^as  lost 
in  ont"  month.  40 — 50%  of  the  magnesium,  and 
57— ^^S^o  of  the  sulphur,  wliieh  L-<  present  almost 
entirely  as  mineral  sulphate.  The  experiments 
were  performed  during  three  successive  years  and 
the  results  were  consistent. — E,  II.  T. 


XVIII.— FERMENTATION    INDUSTRIES. 


Patents. 


Manure:  Artificial- 


-for  acceleralhig  or  improv- 
ing the  groicth  of  plants.  J.  J.  W.  H  van  dcr 
Toom,  The  Hague,  Holland.  En?.  Pat.  24,778. 
Dec.  30,  1914. 

The  manure  is  composed  of  magnetic  titaniferous 
iron  sand  or  oxide,  such  as  titajiium  iron  oxide, 
and  superphosphates,  potassium  compounds,  or 
gtianos.  The  magnetic  substance  increases  the 
magnetic  inductivity  of  the  soil,  and  this  lias  a 
stimulating  effect  on  the  growth  of  plants. — B.  N, 

FeHUiser.  T.  L.  Willson  and  M.  M.  Hafif,  Ottawa, 
Assignors  to  Southern  Investment  Co.  of  Canada, 
Ltd.,  Montreal,  Canada.  U.S.  Pat.  1.166,104, 
Dec.  28,  1915.    Date  of  appl.,  Oct.  1,  1912. 

A  DRY  fertihser  consisting  of  monocakium- 
ammonium  phosphate  and  a  little  acid-free 
ammoniuui  phosphate,  mixed  with  a  fertiUsing 
material  of  basic  nature. — E.  H.  T. 


XVn.— SUGARS;  STARCHES;  GUMS. 

Sucrose  and  invert  sugar  ;    Comparative  actions  of 

on  alkaline  copper  solutions.    L.  Maquenne. 

Comptes  rend..  11*16,  162,  145 — 149.  (See  also 
this  J.,  1915,  1263.) 
The  author  studied  the  influence  of  temperature 
and  duration  of  heating  on  the  reduction  effected 
by  sucrose  and  invert  sugar  separately,  in  the 
reaction-liquid  previously  described  (loc.  cit.). 
The  relatively  great  influence  of  temperature  on 
the  reducing  "power  of  sucrose  as  compared  with 
invert  sugar,  is  iUustrated  by  the  following  figures, 
which  are  proportional  to  the  amounts  of  copper 
reduced  by  immersion  of  the  reaction-mixtures 
for  10  mins.  in  water  at  the  given  temperatures  : — 


(B° 

70° 

75° 

80° 

85° 

90°      95° 

100° 

C. 

C. 

C. 

C. 

C. 

C.        C. 

1 

c. 

lDT«rt  sugar,  20 

Engrms    .... 

58 

63 

64 

65 

6« 

6B-5 

67 

68 

Sucrose,  10  grms. 

3 

4 

0 

» 

12 

17 

25 

41 

The  reducing  power  of  sucrose  at  constant  tempera- 
ture was  found  to  be  almost  proportional  to  the 
duration  of  lieating  (between  10  and  60  mins.), 
whilst  that  of  invert  sugar  was  affected  only  to  a 
slight  extent.  Tlie  author  points  out  that' when 
reaction  mixtures  containing  much  sucrose  are 
boiled  or  heated  in  boiling  water,  the  lesults 
obtained  may  depend  to  a  slight  extent  on  the 
barometric  pres.sure  inasmuch  as  this  affects  the 
boiling  point. — J.  U.  L. 

Patents. 

liolls  for  augar-cane  mills.  J.  SIcXeil,  Glasgow. 
From  C.  McNeil,  Havana,  Cuba.  Eng.  Pat. 
701,  Jan.   16,  1915. 

Method  of  treating  vegetable  substances  for  the 
recovery  of  their  values.  U.S.  Pat.  1,165,689. 
See  V. 


least      cell;       "  \'oli>tin  "       or      "  metachromalic 

corpuscles  "  of  the .    W.  Henncbei-g.    Woch. 

Brau..  1915.  32,  301—304.  312—315.  320—323, 
326—329,  331—337,  345—347,  351—354. 

The  author  regards  the  "  metachromatic  cor- 
puscles "  of  veast.  described  bv  Ciuilliwmond  in 
1902  (compare  this  .T.,  1901.  734),  as  identical 
with  the  "  chromatin  grains  "  of  Zettnow,  and 
asserts  that  thoy  consist  of  volutin  in  a  viscous 
or  pasty  condition  and  are  directly  concerned 
in  fermentation.  Tlicse  "  volutin  "drops "  are 
frequently  visible  in  cell  vacuoles,  as  more  or  less 
globular  liodies,  distinguished  from  fat  globules 
by  their  capacity  for  movement  and  Ihcir  lower 
refractivity.  Attempts  to  .stain  the  volutin  in 
living  cells  with  methylene  blue,  give  uncertain 
resiUts  which  often  change  rajiidly.  The  volutin 
usually  liecomes  red  and  the  vacuoles  themselves 
red,  violet,  or  blue.  The  volutin  is  best  stained 
after  the  yeast  has  been  killed,  preferably  with 
undiluted  formalin  ;  after  the  rest  of  the  cell  has 
been  decolorised  with  sulphuric  acid  the  volutin 
retains  a  deep  blue  or  violet  blue  colour.  In 
resting  yeast  the  volutin  usually  occm's  in 
relatively  large  globules,  often  visible  unstained, 
and  when  the  yeast  is  stored  it  slowly  disappears. 
When  the  yeast  is  transferred  to  sugar  solutions 
the  volutin  drops  begin  to  subdivide  almost 
instantaneously  m  normal  ceUs,  and  take  up  a 
position  near  the  walls  of  the  vacuole  in  a  very 
finely  divided  state.  This  condition  is  character- 
istic of  fermentation,  but  accumulation  of  glycogen 
sometimes  causes  the  volutin  to  be  displaced  to 
the  cell  wall  of  the  yeast.  The  amount  of  volutin 
increases  during  fermentation  but  part  of  it  is 
invariably  transferred  to  daughter-ceUs ;  after 
fermentation  has  ceased  the  quantity  again 
diminishes.  Addition  of  certain  salts,  notably 
dipotassium  phosphate,  or  of  peptone,  stimulates 
the  production  of  volutin.  The  fermenting 
power  of  culture  yeasts  is  closely  related  to  their 
content  of  volutin ;  bottom-fermentation  beer 
yeast  contains  more  than  ordinary  pressed  yeast. 
The  author  suggests  that  volutin  may  be  the 
fermentative  enzyme  itself  or  its  mother-substance. 
The  volutin  in  other  organisms  may  be  similarly 
related  to  their  specific  activities,  and  there  is 
some  evidence  of  this  In  the  case  of  lactic  and 
acetic  bacteria. — J.  H.  L. 

Yeast;      Nitrogenous    constituents     of .        J. 

Meisenheimer.  Woch.  Brau.,  1915,  32,  325—326. 

A  pure  culture  distillery  yeast  and  a  pure  cidture 
bottom-fermentation  beer  yeast  were  autolysed 
until  95 — 98-5 ^o  of  their  nitrogenou-s  constituents 
had  passed  into  solution.  The  following  mono- 
anilno-acids  were  found  in  the  solutions : — 
glycine,  alanine,  valine,  leucine,  proline,  phenyl- 
alanine, aspartic  and  glutamic  a-cids,  trj'ptophane, 
and  probably  serine,  cystine,  and  an  amino- 
butyric  acid. "  Extraction  of  the  cell  residues  with 
alcohol  yielded  a  further  small  quantity  of  nitro- 
genous matters,  and  also  phytosterol.  The 
residues  were  afterwards  dissolved  in  boilioK 
hydrochloric  acid,  and  their  composition,  apart 
from  the  presence  of  1-6%  of  glucosamine  in  the 
case  of  the  top-fermentation  yeast,  was  foimd  to  be 
very  similar  to  that  of  yeast  protein.  In  other 
experiments  tryptophane,  which  was  isolated  in 
the  crystalline  state,  was  found  to  constitute 
about  6-3%  oi  both  top-  and  bottom-fermentation 
yea-sts.— J.  H.  L. 

Yeast  protein.     C.  Neuberg.     Woch.  Brau.,  1915, 

32,  317—320. 
SLiCER.^TlON    juice   prepared    by   digesting  dried 
yeast  with  twice  its  weight  of  water  for  12  hours 
at  12 — 16'  C,  was  filtered,  dUuted  with  twice  ita 
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volume  of  water,  and  heated  in  a  wator-bath 
until  coagulation  of  protein  wa.s  lomplotp.  The 
precipitate  was  washed  and  extracted  with 
alcohol  and  ether.  It  fonncd  a  fine  wliite  powder 
coutaininp;  1302— 13-28%  N,  0-92— 0-94%  S,  and 
0-59 — 0C2°'o  i'  (corresponding  to  6-2 ";,  of  yeast 
nucleic  acid).  A  second  maceration  o£  the  same 
yeast  for  14  hours  yielded  a  further  quantity  of 
coagulablo  protein  containing  13-39 — 13-46%  N, 
0-9^1-01%  S,  and  0-2ti— 0-30%  P.  These  two 
prepai'ations  accounted  for  34°'„  of  the  nitrogen 
of  tne  yeast,  and  very  similar  results  were  obtained 
with  a  second  yeast.  Yeast  protein  contains 
alanine  and  tryptophane  in  addition  to  the  amino- 
acids     found     by     previous     investigators.     (Cp. 

? receding:    al>stract,     and     Pringsheim,     this    J., 
913,  802.)— J.  H.  L. 

Te<tals  ;  Formalion  of  acids  by .     E.  Moufang. 

Allgem.  Z.  Bierbrau.  u.  Malzfabr..  1915,  43,  159. 
Z.  ges.  Brauw.,  1915,  38,  300—301. 

Different  brewery  yeasts  were  found  to  produce, 
from  the  same  wort,  beei-s  ditTering  considei-ably 
in  acidity,  and  those  which  generated  the  largest 
quantities  of  acid  gave  rise  to  more  brilliant  beers 
tnan  the  others.  Mixed  yeasts  often  produced 
higher  acidities  than  their  behaviour  separately 
^ve  reason  to  expect.  The  author  suggests  that 
tne  hrilUance  of  beei-s  might  in  many  cases 
be  improved  by  a  suitable  choice  of  yeast  with 
a  view  to  increased  pi-oductiou  of  acid.— J.  H.  L. 


Beer;  Degree  of  complete  alienuaiioa  of - 


Wine  ;  Determination  of  total  tartaric  acid,  calcium 
tarlrair,    pota/tsium    hijitrotjcn    tartrate,    and    free 

tartaric  acid  in .     1?.  Kunz.     Arch.  Chem, 

Mikro.scopic.  1915,  Xo.  3.      J.  Chem.  Soc,  191C, 
110,  ii.,  57—58. 

Fifty  c.c.  of  tlie  wine  is  treated  with  exactlv 
3  c.c.  of  iV/2-hydrochloric  acid  and  2  c.c.  of  20% 
potassium  chloride  solution,  and  evaporated  to 
10  c.c.  Another  portion  of  50  c.c.  of  the  wine  is 
evaporated  at  tlio  same  time,  without  any  addition, 
until  the  residual  solution  -iveighs  10  grnis.  To 
each  of  the  residual  solutions  is  now  added  100  cc. 
of  90%  (by  vol.)  alcohol  ;  after  twelve  hours  the 
precipitates  are  collected,  washed  with  alcohol, 
then  dissolved  in  hot  water,  and  the  solutions 
titrated  with  AVlO-alkali  solution.  The  quantity 
of  the  total  tartaric  acid  and  of  the  potassium 
hydrogen  tartrate  in  the  wine  is  thus  obtained. 
The  filtrate  from  the  potassium  hydrogen  tartrate 
estimation  (the  precipitate  contains  also  the 
calcium  tartrate)  is  treat e<l  with  2  c.c.  of  20% 
potassium  cliloride  solution  ;  after  12  hours,  2  c.c. 
of  y/10  hydrochloric  acid  is  added,  the  pre- 
cipitate is  collected,  washed  with  alcohol,  dissolved 
in  hot  water,  and  the  solution  titrated.  This 
result  gives  the  amount  of  free  tartaric  acid 
present,  and  the  difference  between  the  quantity 
of  total  tartaric  acid  and  the  sum  of  the  quantities 
of  free  tartaric  acid  and  that  present  as  potassium 
hydrogen  tartrate  gives  the  amount  present  as 
calcium  tartrate. 


Bacteria ;    Rate    of    growth    of  - 


its 


regulation  and  its  relation  to  the  degree  of  attenua- 
tion attained  in  the  vat  and  after  storage  of  beer. 
K.  Windisch.    Woch.  Brau.,  1915,  32,  285—288. 

Thk  degree  of  complete  attenuation  of  a  wort  is 
found  by  fermenting  the  wort  to  the  utmost 
possible  limit  by  a  relatively  large  amount  of 
yeast,  subtracting  the  saccharometer  indication 
■of  the  fermented  from  that  of  the  unfermented 
wort,  and  expressing  the  difference  as  a  percentage 
of  the  latter.  It  affords  a  convenient  check  on 
the  mashing  process  since  it  constitutes  a  measure 
of  the  amount  of  fermentable  matter  in  the  wort 
and  of  the  relative  amounts  of  sugars  and  un- 
fermentable  extract.  The  extent  to  which  it 
exceeds  the  degree  of  apparent  attenuation 
actually  attained  in  brewing,  indicates  the  amount 
of  fermentable  matter  in  the  finished  beer  and 
therefore  the  liability  of  the  lieer  to  attack  by 
yeasts  and  foreign  organisms.  The  author  dis- 
cusses the  influence  of  mashing  tempei-atures  on 
the  proportion  of  maltose  to  dexti-ias  in  wort,  and 
points  out  that  an  altei-ation  of  this  proportion 
(by  modification  of  the  masliing  process)  may 
have  a  slight  effect  on  the  yield  of  extract,  since 
100  parts  by  weight  of  starch  will  produce  105  0 
parts  of  maltose  but  only  about  102-S  parts  of 
dextrins.  Conversion  of  dextrins  into  maltose 
has  often  been  found  to  occur  in  worts  drawn  oft 
from  the  mash  tun  and  allowed  to  cool  to  the 
optimum  temperature  for  sacchariflcation.  e.g.. 
when  worts  at  73° — 75°  C.  have  been  run  into  a 
cold  copper.  In  Germany,  the  average  degree  of 
complete  attenuation  of  "pale  worts  is  72 — 75  "o 
and  that  of  dark  worts  67 — 70%.  Apart  from 
export  and  Dortmund  beers,  which  are  almost  or 
quite  completely  attenuated,  pale  beers  usuallv 
contain  0-2- 0-3%  and  dark  beers  0-3— 0-5»'o  of 
fermentable  sugar,  and  their  respective  degrees  of 
attenuation  are  accordingly  3^-1%  or  5 — 7"o 
l>elow  those  of  complete  attenuation.  After  the 
pnmary  fermentation  they  usually  contain  1 — 1-2  "'o 
of  sugar  in  excess  of  these  amounts,  to  allow  for 
the  secondary  fermentation;  for  a  13°,j  wort  the 
degree  of  attenuation  reached  in  the  vat  is  there- 
fore about  10%  lower  than  that  of  the  finished 
beer. — J.  H.  L. 


.     A.    Slator. 
Trans.  Chem.  Soc,  1910,  109,  2—10. 

The  organism  used  was  a  lactic  acid-producing 
organism  of  the  B.  DelbrUcki  type  occurring  in 
malt-wort.  This  organism  produces  a  silky  appear- 
ance in  wort  cultures  similar  to  that  produced  by 
finely  dix'ided  asbestos  shaken  with  water,  and  a 
series  of  tubes  containing  asbestos  and  water  was 
used  as  a  standard  for  meastiring  the  concentration 
of  the  bacilli  in  the  wort  cultures.  An  active 
culture  of  the  organism  at  45°  C.  was  compared 
with  the  standard  tubes  and  then  dilutions  to 
100,000  tunes  made  in  fresh  wort  tubes.  After 
incubation,  the  time  taken  by  these  diluted  cultures 
to  match  the  standards  was'  observed,  and  from 
these  observations  it  was  calculated  that  the 
generation  time  of  the  organism  was  21-5  minutes. 
Observations  were  conducted  over  the  range  of 
temperature  (22^ — 55°  C. )  in  wliich  growth  occurs, 
and  it  wag  found  that  the  rate  of  increase  was  a 
maximum  at  50^  C.  Tlie  rate  of  growth  was 
retarded  by  the  lactic  acid  produced  in  the  cultures, 
and  the  use  of  a  cidture  which  had  been  grown  for 
several  generations  in  acid  wort,  did  not  prevent 
this  retardation  from  taking  place.  The  rate  of 
um-estricted  growth  was  determined  indirectly 
by  finding  the  rate  of  production  of  the  lactic  acid 
in  two  cultures  seeded  with  the  organisms  in  a 
known  ratio.  The  increased  length  of  time 
required  by  the  lesser  seeding  to  produce  as  much 
acid  as  the  other  gives  the  time  required  for  the 
organisms  in  the  lesser  seeding  to  become  as 
numerous  as  those  in  the  greater.  The  rate  of 
growth  calculated  from  tliis,  agreed  with  the  rate 
as  determined  above.  The  rate  of  growth  was 
found  to  be  independent  of  the  concentration  of 
the  wort  over  a  large  range. — J.  H.  J. 

Whisky  distilleries  faJcen  over  by  Government. 
The  Ministry  of  Munitions  announces  that  it  has 
arranged  to  take  over,  until  the  end  of  the  war,  all 
those  distilleries  employed  in  making  whisky  by 
the  patent-still  process. 

Alcoholometry  ;  Practical .     H.  P.  Bareudrecht. 

Chem.   Weekblad,   1915.   34,  730—741.     Woch. 

Brau.,  1915,  32,  349—350. 
In  the  determination  of  alcohol  in  beer  and  similar 
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fem»eiite<l  liquids  liy  distillation  methods  now  in 
iiso,  small  qiiantitii's  of  vulrttilo  niattcrs  besides 
alcohol  pass  into  the  distillate  and  alTeit  its 
surface  tension  to  such  an  extent  that  hydro- 
meters, standanlised  with  piu-e  aqueous  alcohol. 
n>ay  indicate  a  peirentage  of  alcohol  in  the 
distillate  in  siimc  cases  0-4  lower  than  the  true 
percentage  as  found  with  a  pyknonicter.  Such 
erivrs  may  amount  to  8%  or  more  of  the  quantity 
of  alcohol  (leteruiineil.  The  author  describes  a 
copper  distillation  apparatus  desisined  to  con- 
centrate the  whole  of  the  alcohol  from  2-5  litres 
of  beer  in  about  1/20  of  this  volume  of  distillate. 
iu  wliich  it  may  be  determined  accurately  with  a 
liydrometer.  The  vapours  from  the  still  ascend 
into  a  narrow  aniuilar  space,  packed  with  copper 
iSiuze,  betwo^n  two  tall  copper  cylinders,  the 
outer  one  of  which  is  surrounded  by  a  casing 
tilled  with  15  litres  of  cold  water  at  the  commence- 
ment of  distillation.  The  alcoholic  vapours,  con- 
densed in  the  annular  space,  remain  there  (the 
reflux  to  the  still  being  practically  free  from 
;Ucohol)  until  the  surrounding  water  becomes 
warmed  to  about  78°  C.  The  alcohol  then  passes 
over  into  a  condenser,  and  the  last  traces  are 
carried  over  at  a  later  stage  by  the  first  portions 
of  aqueous  distillate  when  the  surrounding  water 
has  reached  100°  C.  The  still  is  heated  by  a 
stream  pipe  or  by  six  Bunsen  burners,  and  the 
whole  process  occtipies  about  SO  niins. — J.  H.  L. 

Preparation  for  improving  barley.     Schonfeld   and 
Knunhaar.     See  XIX a. 

Patents. 

Beer  fillers  and  the  like  ;  Apyiaratus  and  appliances 

for    washing    attd    sterilising    pulp  for- .     F. 

Barber,  Sheflield.     Eng.  Pat.  4104,  Mar.  16, 1915.    | 

The  apparatus  consists  of  a  circular  tank  having  | 

an  upper  portion  of  larger  diameter  than  the  lower  ] 

and  a  removable  perforated  metal  ring  suppoi^ed  ' 

on  the  edge  of  the  lower  portion  so  as  to  form  an  | 

annular    space    with    the    enlarged    wall    of  the  j 

upper  portion.     In  the  centre  of  the   tank   is   a  i 

displacer  having  a  detachable  upper  portion  and  j 

svtrrounding  a  removable  central  overflow  pipe  ;  ' 

other  removable  overflow  pipes  are  provided  in  the  ' 

annular  space  outside  the  perforated  ring  in  the  | 

upper  portion  of  the  tank.     The  cakes  of  filtering  I 

pulp  are  broken  up  and  placed  in  the  tank,  in  which  I 
the  ma-ss  is  given  a  gvratory  motion  by  means  of 
jets  of  water  and  steam  introduced  tangentially 
to  the  walls  of  the  tank,  the  dirty  water  being 
discharged  through  the  perforated  ring  at  the  top. 

—J.  F.  B. 

Grapes  or  berries  :  Process  of  exhausling  unfer- 
mented——.  E.  Monti,  Turin,  Italy.  U.S. 
Pat.  1.167,000,  Jan.  4,  1916.  Date  of  appl., 
Mar.  .5,  1914. 

The   juice   from    berries,    particularly    grapes,    Ls 
strained    and    ferment«<l    at    a    temperature    not 
exceeding  15°  C. ;  the  pomace  from  the  crushed  and 
pressed  l>erries  is  steeped  in  warm  water  at  50' — 
60°  C.,  the  temperature  being  maintained  until  the 
pomace  has  been  exhausted  ;   the  mass  is  pressed 
and  the  liquid  strained,  then  used  for  steeping  a   | 
further  supply  of  pomace  at  the  same  temperature.    < 
The  collected  Uquid  is  cooled  to  about  0°  C.  and 
ultimately    concentrated    to    produce   an    extract   \ 
containing  60 — 80%  of  sugar  and  solid   matter.    '• 

—J.  F.  B.        ; 

Nitrogen  compounds  [from  distillers'  tcash]  ;  Process 
for  manufacturing .  E.  Kochendoerfer,  Frank- 
fort, Germany.  U.S.  Pat.  1,165,358,  Dec.  21, 
1915.     Date  of  appl.,  Oct.  31,  1912. 

Nitrogenous  gases,  generated  by  the  carbonisa- 
tion of  distillers'  wa«h,  or  from  other  sources,  are 
converted  into  a  nitrogen  compound  by  conducting 


them  through  unobstructed  highly  heated  channels 
in  which  the  ga.'^es  are  exposed  to  heat  ratliating 
from  tlu-  walls  of  the  channcl-i,  wliich  are  Uned 
«ith  a.  vitrilied  material  capable  of  i-etaining  its 
smooth,  non -porous  diaracter  in  presence  of  the 
gases   at   the   high   temperature   of   the   process. 

— J.F.B. 

Filter  for  dehydrating  vinasse  and  the  like.     Oer. 
I'at.  2'87,57;5.     See  I. 

Method  of  souring  rate  potatoes.   Ger.  Pat.  287,487. 
See  XIXa. 


XIXa.— FOODS. 

Butter  fat ;    St<U)ilit)/  of  the  growth-promoting  sub- 
stance   i»i .     T.    B.    Osborne    and    L.    B. 

Mendel.    J.  Biol.  Chem.,  1916.  24,  37—39. 

Animals  cease  to  grow  when  fed  on  certain  mix- 
tures of  isolat-ed  food  substances  unless  some 
of  the  natural  fats  are  added  to  tlie  ration.  Of 
these  fats,  butter  fat  and  beef  fat  possess  the 
growth-promoting  factor,  but  lard  is  ineflicient. 
The  growth-promotmg  substance  remains  in  the 
more  liquid  or  oil  fraction  of  butter  and  beef  fats 
when  these  are  fractionated,  whikt  the  portion 
of  the  fats  with  a  higher  m.pt.  is  more  or  less  free 
froni  the  substance.  In  the  case  of  butter  fat 
itself,  the  growth -promoting  substance  maintains 
its  efficiency  for  niore  than  a  year,  but  the  oil 
fraction  loses  its  power  within  this  period. 

— W.  P.  S. 


Rice  ;  Pentosans  contained  in  ■ 


.     T.  Katayama. 
J.  Chem.  Ind.  Japan,   1915,   18,  1364—1368. 

Determin.\tions  of  methylpentosans  and  pentos- 
ans in  many  varieties  of  rice  and  rice  starch 
showed  that  the  quantity  of  methylpentosans 
in  the  rices  and  rice  starches  was  nearly  1  %.  For- 
mosan  rice  starches  contained  about  1  %  of 
pentosans  whilst  Japanese  rice  starches  contained 
less.  Ordinary  rice  contained  more  pentosans 
than  did  glutinous  rice,  and  uncleaned  rice  con- 
tained more  than  cleaned  rice.  The  difTiculty 
with  which  rice  starch  is  saccharified  by  diastase 
does  not  depend  on  the  pentosan-content  of  the 
starch.— VV.  P.  S. 

Barley;    Preparation  for  "  improvirig  " .     F. 

Schonfeld    and   H.    Krumhaar.      Woch.  Brau., 
1915,   32,  333. 

A  LIQUID  preparation  placed  on  the  market, 
to  be  applied  in  the  form  of  spray  to  old  or  musty 
grain,  was  found  to  contain  probably  hydrogen 
peroxide  or  an  organic  ozonide,  together  with 
volatUe  substances  resembling  turpentine  and  oil 
of  bitter  almonds  in  odour.  The  authors  consider 
the  preparation  practically  worthless. — J.  H.  L. 

Nutritive  sid)stance  separated  from  the  pressed 
pttpa-icasle  of  the  silkworm.  11.  Inouye  and  S. 
Iwaoka.  J.  Chem.  Ind.  Japan,  1915,  18,  1319— 
1364. 

One  hundred  grms.  of  the  pupa-waste  is  boiled 
for  16  hours  with  300  c.c.  of  20 — 25%  sulphuric 
acid,  the  mixture  is  -then  filtered,  the  filtrate 
neutralised  with  barium  hydroxide,  again  filtered, 
and  concentrated  under  reduced  pressure  until 
crystals  separate  ;  these  are  removed  by  filtration 
and  the  liquid  is  evaporated  to  dryness  under 
reduced  pressure.  The  product  thus  obtained 
consists  of  an  amorphous,  yellow  powder,  rea«IUy 
soluble  in  water  and  having  a  pleasant  taste. 
Analysis  of  the  syrupy  form  of  the  preparation 
yielded  the  following  results : — Water,  27-41  ; 
ash,  2  96  ;   total  P.Oj,  0  37  ;  sugars  (as  dextrose), 
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2-24  ;  total  nitrogen,  110."> ;  nitrogen  precipitated 
by  phosphotiinsc^tio  acid,  4-;{5  ;  glycocoll,  present  ; 
alanine,  i:i8  ;  lovuino,  l-7.'5  ;  phenylalanine,  O'Mi  ; 
glutamic  acid,  3:'.0  ;  serine.  OSS  ;  /-proline,  0-;i7  ; 
oxyproline,  OOS  ;  hi<;tidin<",  01()(>  ;  arginine, 
0-602;  lysine,  00.51;  choline,  0  007;  betaine, 
0-070%.  I'iseous  and  mice  increased  in  body- 
weight  when  fed  on  a  diet  composed  of  a  nuxtvu-e 
of  rice  and  the  above  product,  and  it  was  found 
that  the  latter  could  be  used  in  place  of  meat 
extract  in  the  preparation  of  cidture  media  for 
l>acteria. — W.  P.  S. 

Fluorine  in  the  vegetable  kinijdom.  A.  Gautier  and 
P.  Clausmann.  Comptes  rend.,  1910,  162, 
105—112. 
In  vegetable  life,  the  leav&s  are  generally  richer  in 
fluorine  (:{ — 11  nigrnxs.  per  100  grnis.  of  dry 
material)  and  also  in  phosphorus,  whilst  the  buds 
(cauliflower  and  asparagiLs)  are  poorer  (20 — 7-9 
mgi'nis.),  tliough  asparagus  is  very  rich  in  phos- 
phonis.  Stem«,  wood,  and  Iiark  are  less  rich  in 
both  the  clement-s,  whilst  the  edible  roots  examined 
contain    very    variable    quantities.     The    edible 

Sortions  of  pulpy  fruits  are  moderately  rich  in 
uorine  (2-5 — li  mgmis.)  and  the  phosphorus 
is  of  average  amount,  but  in  the  same  fruit,  the 
skin  is  richer  in  these  elements  than  the  pulp.  In 
the  edible  seeds,  the  quantities  of  fluorine  are 
average  in  amount  (0-15 — 2-5  mgrnvs.),  and  granitic 
soil  is  favourable  to  the  enrichment  in  fluorine  of 
flour  and  cereals.  The  seed-coat  of  wheat  grain 
is  very  poor  in  fluorine  but  rich  in  phosphorus, 
but  the  flours  furnished  by  these  grains  are  only 
moderately  rich  in  phosphorns.  There  appears 
to  be  no  gro\ip  in  the  vegetable  kingdom  where 
fluorine  is  particidarly  abundant,  and  there  is 
apparently  no  simple  law  linking  up  the  variable 
quantities'of  phosphorus  and  fluorine  in  the  dilTerent 
organs,  but,  as  in  animal  life  (see  this  J.,  1914,  280), 
the  two  elements  appear  most  frequently  to  increase 
and  decrease  together.  For  the  same  species  of 
tissues,  the  ratio  P  :  P  appears  more  variable  in 
plant  than  in  animal  life,  and  is  also  much  lower 
m  vegetable  tissues  where  the  life  is  active  than  in 
the  active  life  tissues  of  animals. — B.  N. 

Uiilisation  of  l.ilchcn  refuse  and  industrial  refuse 
for  the  produrtion  of  dry  fodder  and  fat,  by  the 
application  of  the  waste  heat  in  gas-ivorks.  Frank. 
See  XIXb. 

P.\TENTS. 

Freezing  food  and  the  like  ;  Method  of  and  apparatus 

for .     T.  Kreuger,  Stockholm.     Eng.  Pat. 

7701,May 22, 1915.  Under  Int.Conv.,May26,1914. 

A  VERTICAL  shoot,  closed  with  a  loose  bottom 
movable  vertically,  is  filled  with  alternate  layers 
of  ice  and  food.  As  the  shoot  is  filled,  the  bottom 
is  lowered  on  to  a  larger  perforated  platform  below 
the  lower  end  of  the  shoot.  A  freezing  liquid,  such 
as  brine,  drops  from  a  sprinkler  at  tte  top  of  the 
shoot  over  the  ice  and  food,  giving  up  its  heat  to 
the  ice  and  removing  heat  from  the  food.  The 
brine  passes  through  the  perforated  platform  into  a 
reservoir  from  which  it  is  sprinkled  over  ice  in  a 
chest  with  a  perforated  floor.  The  cooled  brine 
is  then  pumped  up  to  the  sprinkler  over  the  shoot, 
a  constant  circulation  being  thus  kept  up.  The 
frozen  food  is  removed  from  the  bottom  of  the 
shoot.  The  method  is  specially  suited  for  the 
freezing  of  fish  on  a  large  scale.  A  simpler  form 
of  the  apparatus  is  provided  for  discontinuous 
use. — J.  H.  J. 

Soy  milk  ;  Process  of  making .    L.  J.  Monahan 

and   (".    J.    Pope,    Oshkosh,   Wis.      U.S.     Pat. 

1,16.5,199, Dec.21,191n.Date  of  appl.,Apr.lO,1913. 

Soya  beans  are  ground  to  a  coarse  powder,  a  small 

quantity   of   coconut   oil   added   if   desired,    and 


the  mass  emulsified  with  about  an  equal  amount 
of  water  at  a  temperature  above  80°  F.  (27°  C.)  in 
presence  of  alkali,  e.g.,  sodiiun  bicarbonate  and 
lime.  The  Hquid  poi'tion  is  separated  and  heated 
for  .several  hours  below  its  boiling  point  ;  or  the 
emulsion  is  heated  first  and  filtered  afterwards. 

—J.  H.  J. 

Grain  ;   Process  for  stei'ilising  and  preserving . 

E.    R.    Barrow,    Memphis,    Tenn.       U.S.    Pat. 
1, 165,220, Dec.21,1015.Dateofappl.,Nov.l6,1914. 

Grain  from  which  the  hulls  have  not  been 
removed,  is  intunately  mixed  with  5  %  of  its  weight 
of  finely  divided  sodium  chloride. — J.  H.  J. 

Cereal  food  ;  Manufacture  of  a .   W.  T.  Bailey, 

Assignor  to  J.  H.  Barrett,  Ghard,  Ohio.  U.S. 
Pat.  1,105,046,  Dec.  28,  1915.  Date  of  appL, 
May  25,  1915. 
Grain  is  heated  "until  it  becomes  efflorescent," 
and  the  efflorescent  portions  are  freed  from  aU 
foreign  matter  and  then  ground  to  a  powdered  or 
granulated  form. — J.  H.  J. 

Pineapple  ;    Utilisation  of  waste  from .    B.  A. 

Gould  and  C.  S.  Ash,  San  Francisco,  Cal.    U.S. 

Pat.   1,166,674,   Jan.   4,   1916.      Date  of  appl., 

Feb.  8,  1915. 
Pineapple  waste  is  comminuted  and  pressed, 
the  press  juice  strained,  and  the  pulp  diffused  in 
water  at  160°  F.  (71°  C.)  and  20  1b.  pressure  per 
sq.  in.  to  remove  the  remaining  juice,  the  pxdp 
afterwards  being  dried  and  used  as  a  source  of 
cellulose.  The  pressed  and  diffused  juices  are 
mixed,  heated  to  180°  F.  (82°  C.)  to  coagulate  the 
albumin,  and  the  albumin  recovered.  The  remain- 
ing juice  is  treated  with  a  neutralising  reagent 
which  forms  an  insoluble  compound  with  citric 
acid  and  leaves  the  acidity  about  -V/IOO.  The 
juice  is  filtered  from  the  citrate,  concentrated  under 
diminished  pressure  to  precipitate  the  remaining 
citrate,  and  again  filtered.  The  syrup  obtained  is 
heated  to  160°  F.  (71°  C),  decolorised,  and  used 
as  a  sugar  syrup  for  canning  purposes. — J.  H.  J. 

Meat  fibre ;     Process   of  making  sterilised  granu- 
lated   .   C.  Marchand,  New  York,  Assignor  to 

L.  N.  Depeyre,  Colorado  Springs,  Colo.  U.S. 
Pat.  1,167,193,  Jan.  4.  1916.  Date  of  appL, 
Mar.  14,  1907.  Renewed  Nov.  22.  1915. 
Meat  pulp  is  macerated  in  hydrochloric  acid  at 
25°  C.  until  it  is  gelatinised,  then  neutralised,  and 
hydrogen  peroxide  added  to  prevent  putrefaction. 
The  mass  is  heated  to  40°  C.  to  melt  the  fat,  which 
is  then  removed  together  with  the  moisture,  and 
the  residue  is  reduced  to  granular  form. — J.  H.  J. 

Potatoes  ;     Method  of  souring  raw .      Verein 

der  Spiritustabrikanten  in  Deutschland,  BerUn. 
Ger.  Pat.  287,487,  Feb.  13,  1914. 
The  potatoes  are  subdivided  by  a  method  which 
does  not  cause  separation  of  the  juice,  then  treated 
with  sodium  chloride  to  induce  separation  of  the 
juice,  and  inoculated  with  a  pure  cidture  of  lactic 
acid  bacteria.  The  bacteria  develop  rapidly, 
and  formation  of  acid  takes  place  throughout  the 
mass  :  the  product  can  then  be  stored  without 
alteration  for  a  long  time. — A.  S. 

Bread;    Process  for,  and  substance  for  use  in  the 

manufacture  of •     W.  J.  MeUersh- Jackson, 

London.  From  Ward  Baking  Co.,  New  York. 
Eng.  Pat.  1690,  Feb.  2,  1915. 
See  US  Pats.  1,158,933  and  1,158,934  of  1915  ; 
this  J  "1915,1268.  Calcium  di-acid  phosphate  and 
/or  ammonium  acid  tartrate  may  be  used  in  place 
of  calcium  sulphate  and /or  ammomum  chloride. 
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XIXb.— WATER  PURIFICATION  ;   SANITATION.  I 

H'lifors  ;    PticnniiuiUon  of  hanlitess  in having 

regard  to  the  presence  of  alkali  carbo)iutes.  O. 
Mayer.  /..  anal,  ("hem.,  I'JI.'j,  54,  2S'J— 308. 
In  the  determination  of  tlie  total  hardness  by 
Wartha's  (aoidimetric)  method,  it  is  preferable 
to  titrate  the  precipitate  formed  on  boilintt  the 
water  with  "  alkaU  mixture  "  (20  grms.  ^aOn 
and  30  grms.  NaoCOj  per  litre)  instead  of  titrating 
the  excess  of  alkaU  in  tlie  filtrate;  the  precipitate 
should  be  washed  with  70**,,  alcohol.  To  deter- 
mine teniporarj-  hardness,  200  e.c.  of  the  water  is 
boiled  for  30 '  minutes,  cooled,  diluted  to  the 
original  volume,  and  filtered.  The  precipitate, 
together  with  10  o.c.  of  the  liquid,  is  titrated  with 
.V^IO  hydrochloric  acid,  using  methyl  oranpe  as 
mdicator  ;  allowance  is  made  for  the  alkaUnity 
of  the  10  c.c.  of  liquid,  if  the  filtrate  exliibits 
alkalinity.  Generally,  the  alkalinity  of  the  filtrate 
is  due  to  magnesium  cai'bonate,  but  alkali  car- 
bonates may  also  be  present.  The  latter  may  be 
detected  bv  evaporating  the  water,  and  treating 
the  residue  with  alcohol  of  sp.gr.  0-892 — 0-89(5 
(about  t>0°o  by  weight)  and  containing  phenol-  , 
phthalein.  To  determine  alkali  carbonates,  1  litre 
of  the  w-ater  is  evaporated  nearly  to  di-yness  and 
the  residue  extracted  witli  Hid  dilute  alcohol 
until  the  solution  is  no  longer  alkaline  to  pheuol- 
phthalein.  The  alcohohe  solution  is  then  evapor-  t 
ated  to  j-emove  alcohol  and  the  remaining  aqueous 
solution  is  titrated  with  .Y/10  hydi-ochloric  acid,  i 
with  methyl  orange  as  the  indicator.  An  alterna- 
tive method  consists  in  extracting  the  residue  from 
1  litre  of  the  water  with  successive  small  quantities 
of  water  until  30  grms.  of  aqtieous  solution  is 
obtained,  diluting  this  with  9(i°„  alcohol  to 
110  c.c,  filtering  the  mixture  after  15  minutes, 
evajwrating  100  c.c.  of  the  filtrate,  and  titrating 
the  residue  as  described. — W.  P.  iS. 

Sea-icaler  ;     Carbon   dioxide    in .       Can    it   he 

directli/  determined  hi/  iilration  ?  .S.  ilorgulis 
and  E.  W.  FuUer.  J.  Hiol.  Chem.,  lOUi,  24, 
31—35. 
Owing  to  the  difRculty  of  obtaining  a  sharp 
<-nd-point  when  titrating  sea-water  with  .V/100 
alkali  solution,  using  jihenolphthalcin  as  the 
indicator,  and  to  the  fact  that  many  factors,  such 
as  the  quantity  of  indicator,  length  of  tune  since 
the  indicator  has  been  added,  exces.sivo  agitation 
of  the  water,  etc.,  aU  cause  aiiiireciablc  difterences 
in  the  titration,  the  authoi-s  conclude  that  the 
method  is  inaccurate.  In  a  series  of  experiments 
in  which  known  quantities  of  carbon  dioxide 
were  added  to  sea-water,  tap-\vater,  and  distilled 
water,  respectively,  the  amounts  of  carbon  dioxide 
found  by  titration  varied  widely,  and  not  more 
than  an  average  of  33"^  of  the  quantity  added 
was  recovered. — -W.  P.  S. 

Kitchen  refuse  and  industrial  refti.se  :  Utilisation  of 

for  the  production  of  rlri/  fodder  and  fat,  by 

the  application  of  the  waste  heat  in  qns-teorhs.     A. 
Fi-ank.    J.  prakt.  Chem.,  I'Jl.'),  92,  110—124. 

Is  Xov.,  1914,  the  attention  of  the  authorities 
of  Prussian  towns  was  directed  by  the  Prussian 
Ilome  Secretary  to  the  necessity  of  utilising 
kitchen  refuse.  Experiments  showed  that  when 
thi.s  was  rapidly  dried  in  a  siiitable  plant  it  was 
disinfected  and  concentrated  and  yielded  a  feeding- 
stufT  with  a  food  value  of  07-3  to  08-3%,  as  against 
07-9%  for  fodder  barley.  It  has  now  been  mad<! 
obligatory  for  householders  to  seiiarate  material 
suitable  for  fodd<;r  fi-cjm  paper  .and  other  un.suit- 
able  refu.se.  A  further  improvement  .suggested  Ls 
to  separate  the  fat  (estimated  at  about  20  gnns. 
per  head  daily)  from  the  refuse,  and  to  utilise  the 
waste  heat  from  gas-w-orks  for  working  the  plant. 
In  1913  the  gas  works  in  Berlin  produced  about 


333  million  cb.  ni.  of  gas.  fi-om  about  917.000  tou.-- 
of  coal,  from  which  was  obtained  about  040,000> 
tons  of  coke.  Ab.mt  14*^0  of  this  coke  was  used 
for  heating  the  retorts,  or  50"i  more  than  was 
necessary.  Takiiig  tlie  amount  of  kitchen  refuse 
at  about  250  grm.s.  per  head  daily,  the  waste 
heat  of  the  gasworks,  even  at  the  lowest  summer 
pixuhiction,  would  be  njore  than  sufflcient  for 
working  the  plant  and  drying  the  material.  This 
source  of  heat  could  also  be  used  for  drying 
potatoes  for  food,  and  for  treating  trade  refuse 
such  as  brewei-s'  grains,  etc. — C.  A.  M. 

Vtilisation  of  peat  tar.  Moi-gan and  Sch.irff.  Sec  111. 

Hale  of  ijrou-lh   of  bacteria.     .Slat or.     See  XVI 11. 

P.VTE.NTS. 

Sctcage  and  analoijous  liquids  ;  Purification  of . 

W.  Jones,  and  Jones  and  Attwood,  I^td.,  Stour- 
bridge.    Eng.  Pat.  21,970,  Xov.  4,   1914. 

Active  l)acterial  sludge  is  prepared  by  forcing  air 
in  small  bubbles  through  raw  sewage,  keeping  the 
latter  in  circulation:  after  a  time  the  sludge  is 
allowed  to  deposit,  the  licjuid  run  off,  a  fresh 
quantity  of  sewage  run  in.  ami  the  process  re- 
peated. .Sufficient  active  shulge  is  prepared  to 
fill  the  treatment  tank  one-fifth  to  one-third  full. 
The  tank  is  then  filled  up  with  raw  sewage.  The 
tank  Ls  formed  of  one  or  more  long  endless  channels 
of  rectangular  form,  tlie  bottom  of  the  tank 
sloping  to  one  end.  The  dividing  wall  between 
the  two  portions  of  the  channel  has  vertical  slits 
in  it  so  as  to  permit  of  the  free  passage  of  sludge 
and  water  and  the  maintenance  of  level  throughout 
the  channel.  Au-  is  supplieil  in  small  bubbles 
transversely  across  the  channel  at  several  points, 
and  just  in  front  of  each  of  these  points  a  baffle 
plate  is  hung.  Iii  this  way  the  rising  mixture  of 
air  and  se\\age  causes  a  current  of  sewage  under 
the  liatlle,  and  the  current  is  kept  up  throughout 
the  channel,  inducing  a  continuous  cu-culafion  of 
the  sewage.  Aeration  is  conducted  for  1 — 5  his. 
and  tlien  stopped  for  1 — 2  hrs.,  the  clear  liquid  is 
ilrawn  ofV  down  to  as  low  a  level  as  is  deyired,  and 
the  tank  is  filled  up  with  fresh  sewage.  The 
sludge  fi>rmed  frnm  eath  charge  is  drawn  off  from 
time  to  time.  Closed  tanks  may  also  be  used: 
the  air  liljerafed  at  the  surface  of  the  first  channel 
is  led  to  the  bottom  of  the  adjoining  one,  and  so 
on,  the  last  channel  being  open  or  the  air  led  away 
by  a  shaft.  The  pressure  of  air  over  the  liquid 
may  also  be  used  for  emptying  the  channels. 
Wnien  the  sewage  is  belcjw  46"  F.  (8°C.).  it  is 
warmed  to  this  teuiperatiue  in  order  that  nitrifica- 
tion of  the  sludge  may  not  be  liindered. — J.  U.  J. 

Sewufie-filtfring  system.  TJ.  W.  Amos,  Brooklyn, 
N.Y..  Assignor  to  National  Purification  Co. 
U.H.  Pat.  1,105.741,  Dec.  28,  1915.  Date  of 
appl.,  Jan.  25,  1911. 

In  a  sewagc-fiHering  system,  the  sewage  com- 
partments are  arranged  in  groups  of  two  pairs, 
with  a  supply  channel  between  each  pair.  I'"ai'li 
compartment  is  provided  with  a  filter-box,  and 
between  opposing  pairs  a  central  clear  water 
channel  is  iliii30sed  fur  the  purpose  of  draining  the 
compartments  on  either  side. — W.  E.  F.  P. 

Garbage,  sludge,   and  like  substances ;  Process  for 

the  disposition  of .      R.  W.  Amos,  Brooklyn, 

N.Y.,  .\ssignor  to  Xational  Purification  Co. 
r.H.  Pat.  1.105,.308,  Dec.  21,  1915.  Date  of 
appl.,  l)e<-.  17,  1910. 
TuE  garbage  is  heated  with  lime  in  a  tank  and  the 
vapoiu's  given  oil'  are  collected  and  separated,  the 
lighter  being  passed  over  liiiie,  while  the  heavier 
are  condensed.  After  all  the  vapours  are  given 
off,  the  residue  is  mixed  witli  a  nitrate  and  Jime. 
and  is  then  burned. — J.  H.  J. 
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Sewage  and  the  like  ;    Treatment  of  ■ 


■  T.  K. 
Inxin,  Assignor  to  Anglo-(^ontiiuMital  Fei-tilizers 
Svnd..  Ltd.,  Londou.  U.S.  I'at.  I.li30,373, 
Dec.  28,  1915.     Date  of  appl.,  Juno  1,  1915. 

Eng.  Pat.  13,235  of  1911  ;  this  J.,  1915,  886. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Alkaloids  in  I'apaver  somniferum,  L.  var.  nigrtnn  ; 

Formation  of and  the  opium  obtained  from 

ike  plant.  L.  van  Itallie  and  J.  A.  van  Tooren- 
bure.  Phami.  Weekblad.  1915,  52,  li301— 1606. 
J.  i'hem.  Soc.,  1916,  110,  i.,  18. 

The  opiuni  from  Papaver  somniferum,  var.  nigrum 
contains  thebaine,  nai-oeine,  morphine,  codeine, 
and  papaverine,  but  not  narcotine. 

Airopine,  hyoscyamine,  and  scopolamine  ;  Setisilivc 

coUnir  reaction  for .     R.  Wasicky.     Z.  anal. 

Chcm.,  1915,  54,  393—395. 

The  reagent  used  is  prepared  by  dissolving  2  grms. 
of  p-dimethylaminobenzaldehyde  in  6  grms.  of 
concentrated"  sulph\u-ic  acid  and  adding  0-4  grm. 
of  water.  The  thi-ee  alkaloids  give  an  intense 
red  coloration  when  warmed  w-ith  a  drop  of  the  i 
reagent,  but  do  not  react  in  the  cold.  As  the 
misttu'e  cools,  the  coloration  changes  to  a  more 
intense  cheny-red  and  then  to  violet-red,  which  ! 
is  stable  for  several  days,  ilorphine  and  codeine 
at  once  give  a  red  coloration  with  the  reagent 
in  the  cold,  but  the  violet  coloration  does  not 
develop.  Quinine  yields  a  reddish  brown  colora- 
tion, narcotine  and  papaverine  an  orange  colom-, 
whilst  physostigmine  and  veratrine  give  a  green 
coloration  when  warmed  with  the  reagent.  The 
reaction  is  not  given  by  homatropine  and  tropa- 
cocaine,  and  hence  is  probably  due  to  the  tropic 
acid  portion  of  the  molecule  and  not  to  the 
ta»pine  residue. — W.  P.  S. 

Escrine  and  geneserine  ;    Partial  synthesis  of . 

Alkaloids  of  calabar  bean.  IV.  M.  Polonovski 
and  C.  ^■itzbe^g.  BuU.  Soc.  CMm..  1916,  19, 
27—37.     (See  also  this  J.,  1915,  920,  1070.) 

EsERl>'E  was  synthesised  by  the  action  of  methyl 
isocyanate  on  eseroline  in  ethereal  solution,  in 
presence  of  a  minute  quantity  of  sodium  in  the 
cold.  By  the  spontaneous  evaporation  of  the 
solvent  crystals  were  obtained  which,  after  recrys- 
tallisation,  melted  at  100°  C.  and  were  com- 
pletely identical  with  the  natural  product,  the 
constitution  of  which  as  a  methvlurethane, 
C„H„N.O.CO.NHCH3,  is  thereby  'confirmed. 
The  above  condensation  takes  place  in  the  absence 
of  sodiiun  with  the  formation  of  an  isocyano- 
jnethylate  of  eseroline,  an  unstable  white  powder, 
m.pt.  110" — 115°  C,  which  on  heating  is  trans- 
formed into  isoeserine,  a  compound  isomeric  with 
eserine,  in  which  the  imino-nitrogen  of  eseroline 
has  reacted  with  the  isocyanate  to  form  a  sub- 
stituted urea  of  the  probable  constitution 
[C„H,3(OH).N]N.CO.N'HCH3.  This  compound  is 
neutraJ  in  reaction,  dissolves  in  alkalis  by  virtue 
of  its  free  phenolic  hydroxyl.  and  gives  no 
methiodide.  From  geneseroline  geneserine  was 
synthesised  in  a  similar  way  to  eserine,  but  no 
product  analosous  to  isoeserine  could  be  obtained. 

— G.  F.  M. 


Baptiain    in   Baptisia     tinctoria    (roots) ;     Micro- 

cheviical  detection  of .    O.  Tunmann.  Apoth.- 

Zeit.,  1915,  30,  272—274.     J.  Chem.  Soc,  1916, 
110,  ii.,  59—60. 

Pyridine  is  a  better  solvent  than  dilute  alcohol  for 
tlie  extraction  of  baptisin  from  the  powdered  roots 
of  Baptisia  tinctoria  (wild  indigo)  ;   after   repeated 


crj-st-aUisations  from  dilute  alcohol,  the  glucoside 
is  obtained  as  a  white,  crystalline  powder,  m.pt. 
244°  C.  It  is  soluble  in  aniline,  pyridine,  amyl 
alcohol,  and  potassium  hydroxide  solution, 
insoluble  in  ethyl  acetate,  and  turpentine,  and 
slowly  soluble  in  chloral  hydrate  solution  and 
acetic  acid.  Baptisin  may  be  detected  in  sections 
of  the  root  by  treating  the  section  with  vanadiimi 
sulphate  ;  the  edge  of  the  section  exhibits  a  violet 
coloration  wliich  changes  to  light  blue  ;  cerium 
sulphate  and  tungsten  sulphate  yield  reddish- 
violet  colorations.  Baptisin  .sublimes  for  the 
greater  part  without  decomposition.  If  5  mgrms. 
of  the  powdered  root  is  heated,  the  first  sublunate 
obtained  consists  of  coloiu'less  or  hght  yellow 
needles  of  the  glucoside  ;  the  subsequent  sub- 
limate consists  of  white  prisms  of  baptigenin. 
The  glucoside  and  its  derivative  give  a  red  colora- 
tion with  vanadium  sulphate,  the  colour-  changing 
gradually  to  violet  aud  brownish-blue.  When  the 
sublimate  is  treated  with  a  drop  of  sulphuric  acid 
and  a  crj-stal  of  tungstic  acid  is  added,  the  edges 
of  the  crystal  show  a  deep  violet  coloration.  If  the 
subUmato  is  mixed  with  iodic,  acid  solution,  dried, 
the  residue  washed  with  water  and  then  treated 
with  sulphuric  acid,  the  crj'stals  become  I'ed, 
then  violet  or  black,  and  dissolve,  whilst  the  edge 
.of  the  sulphmic  acid  exhibits  a  bluish-grey  colour. 
Baptisin  is  localised  in  the  parenchyma. 

Frangula  substitute.'ihe  barks  of  Rhamnus carniolica 
and  Ahnis  gbttiiwsa.  O.  Tunmann.  Schweiz. 
Apoth.-Zeit.,  1915,  53,  313-318  ;  325—332. 
J.  Chem.  Soc,  1916,  110,  ii.,  60. 

A  PEOPOSED  substitute  for  frangula  consists  of  a 
mixture  of  15%  of  the  bark  of  Rhamnvs  carniolica 
and  75%  of  the  bark  of  Alnus  glutinosa.  The 
former  bark  contains  both  free  and  combined 
hydroxj-methylantlu'aquinones  and  might  serve 
as  a  substitute  for  frangula.  but  the  bark  of 
Alnus  glutinosa  is  worthless.  The  three  Rhammis 
drugs  may  be  distinguished  by  the  rays  in  the 
cambium  layer  ;  in  the  case  of  frangula  they  form 
one  or  two.  very  seldom  three,  layers ;  in  i?. 
pxirshianus  they  appear  in  one  to  three,  seldom 
four-,  layers;  in  E.  carniolica  they  are  in  four, 
sis,  or  even  eight,  layers.  R.  carniolica  contains 
1S4''(,  of  free,  and  3-78  of  combined,  hydroxy- 
methylanthraquinones ;  frangula-emodin  is  also 
present,  but  not  chrysophanic  acid.  The  total 
anthraquinones  in  R.  carniolica  may  be  estimated 
as  follows  :  Five  grms.  of  the  dry  powder  is  boiled 
\vith  100  grms.  of  dilute  sulpluu-ic  acid  for  thirty 
minutes  under  a  reflux  apparatiis,  the  mixture  then 
filtered,  and  the  filtrate  extracted  twice  with 
chloi-oform  (50  and  20  grms.).  The  chloroform 
solution  is  shaken  for  fifteen  minutes  with  two 
quantities  of  50  grms.  of  5<'o  .sodium  hydroxide 
solution,  the  alkaline  extract  is  acidified  with 
hydrochloric  acid,  the  precipitated  hydroxy- 
methylanthraquinones  collected,  dried  at  100'  C. 
and  weighed. 

Japanese     essential     oils;      Xotcs    on    some . 

S.  Uchida.     Bull.  Forest  Expt.  Stat.,  Meguro, 

Tokyo,  1915.  6  pages. 
The  wood  of  the  Hinoki  tree  (Chamaecyparis 
obtusa,  S.  et  Z.)  which  is  extensively  grown  in 
Japan  as  a  valuable  timber  tree,  yields  about 
2-4 "o  of  oil  on  <iiT  distillation.  The  oil  is  brown, 
with  a  woody,  e'mpyreumatic  smell,  and  after 
rectification  with  steam  and  treatment  with  dilute 
sodium  carbonate  solution,  has  the  follow-mg 
constants:     sp.gr.     at     15-5"  C,    0-8S21  ;      ab  = 

50°  37'    in    10  °o    chloroform  solution.    The  oil 

contains  a-pinene  and  cadinene  and  when  frac- 
tionally distilled  vields  60  "^  of  a  colourless  oU 
distilling  below  170°  C.  which  can  be  used  as  a 
t^ood  substitute  for  oU  of  turpentine.  Essential 
'■   oil  of  Sansho  is  obtained  by  distilling  the  dried 
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berries  of  a  shrub  {Xanthoruhtm  piperttum. 
Butactac)  which  sn'"S  wiUl  in  Japan,  the  yield 
of  oil  bfins;  i>l '■\..  The  oil  is  palo  yellow  and 
mobile,  with  a  verv  agreeable  smell,  resembling 
that  of  eitivnella  "oil,  and  has  the  following 
constants :  sp.gr.  at  15-5"  C  0-8501  ;  aV  = 
+  4G'30';  ni?  =  110;  acid  value,  3-3;  esUr 
value.  19-2S  ;  ester  value  after  aoetylation.  23-23  ; 
and  the  following  composition  :  free  acid  (chiefly 
palmitic  acid)  2  0^>o;  aldehyde.s  15%;  esters 
1  .         .         -»     .r,    IT    <-vi     K.TO'  .    alcohols 


■T'A, 


0  %  ;  aldehydes 
(as  acetic  ester  of  C,oH,sO)  '^'voi. 
(ColIisO)  11%;  terpcnes  (chiefly  dipentene) 
77-0°„.  OH  of  Stiffi  leatcs.  The  green  leaves  of 
the  Sugi  tree  {Cniptomeria  japotiica,  Don.),  a 
coniferous  tree  indigenous  to  Japan  and  exten- 
sively grown  as  a  valuable  timber  tree,  yield 
0-7°,",  of  a  mobile,  brownish-yellow  oil  on  dis- 
tillation with  steam,  having  the  following 
constants:  sp.gr.  at  15-5°  C.  0-9217;  ["J  n  = 
-(-19-29''  in  10%  chloroform  solution  ;  jid  =  1-4895  ; 
acid  value,  1-0  ;  ester  value,  0-5(5  ;  ester  value 
after  acetvlation,  14-35.  The  oil  has  approxi- 
mately tlie  following  composition :  free  acid 
(as  acetic  acid)  0-1  "o?  free  alcohols  (as  C,„H,,0 
bpt.  200- — 208°  C.)  3-14%;  esters  (as  caprjhc 
ester  of  C,oH,sO)  3-28%;  terpenes  (chiefly 
a-pinene)  about  34%;  sesquiterpenes  (cadmene 
and  an  unidentified  sesquiterpene,  b.pt.  200° — 
268°  C,  [a]D= +15-19°  in  a  6%  chloroform 
solution,  sp.gr.  at  15°  C.  0-9335),  about  30%; 
a  sesquiterpene  alcohol  CisH.sO  (b.pt.  284° — 
286°  C.,  sp.gT.  at  15-5°  C,  0-9023,  [a]'i5  =10-76° 
in  5%  chloroform  solution),  12%;  and  a  new 
crvstaUine  diterpene,  o-crvptomerene  (m.pt.  01°  C, 
b.pt.  345°  C,  [q]T=— 34-22°  in  a  4-7%  chloro- 
form solution),  about  18%. — T.  C. 

Camphor  and   camphor  oil.     B.   J.    Eaton.     Agr. 

BuU.  Fed.  Malay  States,  1915,  3,  402—404. 
Two  samples  of  camphor  oil  obtained  by  decanta- 
tion  and  expression  from  the  crude  camphor  of  the 
Japanese  camphor  tree,  Cinnamovium  caviphora, 
were  examined  at  the  Imperial  Institute.  The 
camphor  separated  by  cooling  to  — 10°  C.  to 
—12°  C.  was  19-3  and  12-8%  ;  by  prolonged 
cooling  a  further  1-4%  was  separated  from  the 
second  sample.  The  physical  constants  of  the 
two  samples  thus  purified  were :  sp.gr.  at 
15°/15°C  0-913.  0-920;  rotation  in  100  mm. 
tube,  41°'l'  at  18°  C,  38°  23'  at  22°  0.  ;  acid 
value  of  second  sample,  1-1  ;  saponification  value 
of  original  oil  (2ud  sample),  3-6  (=0-7%  esters)  ; 
after  acetvlation,  25-7  (=6-1%  alcohols).  The 
oil  is  pale  yellow,  containing  much  crystalhne 
denosit  Fractional  distillation  of  the  2nd  sample 
gave' 150°— 195°  C,  40%;  195°— 225°  C,  46%; 
225°— 275°  C,  14%  by  vol.  Fraction  (1)  gave 
4-3%  cineol  (on  original  oil)  ;  fraction  (2)  pave 
more  camphor  on  cooling  to  — 12°  C.  (making 
30-5%  in  all  on  original  oil).  Safrole  was  absent, 
probablv  because  the  original  distillate  was 
obtained  from  voung  twigs  and  leaves,  whereas 
commercial  Japanese  camphor  oil  is  derived  from 
old  wood  of  mature  trees.  The  first  sample  of  oil 
was  valued,  in  1912,  at  7  Jd. — 8d.  per  lb.  in  London, 
and  at  30s.  per  cwt.  in  Europe  by  a  German  firm  ; 
the  second,  in  March,  1915,at  £45  per  ton  in  London. 
The  crude  crvstallino  camphor  separated  during 
distiUation,  after  pressing  in  a  hand  press,  lost 
11 — 12%  on  further  pressing  and  gave  the  follow- 
ing rotations  : — crude  camphor,  -f  40°  50' ;  after 
further  pressing,  -f42°20';  recrystalli.scd  from 
petroleum  spirit,  +41°  25'.  Camphor  separated 
from  the  oil  gave  +42°  20'.  The  crude  camphor 
was  valued  at  £6  to  £6  5s.  per  cwt.,  with  .Japanese 
Monopoly  B  camphor  at  £7  28.  6d. — E.  W.  L. 

Chlorinaled  ketones  ;    Idenlification  of .    E.  E. 

Blaise.     BuU.  Soc.  Chim.,  1915,  17,  425—428. 
Chlorinated  ketones  are  best  identified  as  semi- 


carbazonos,  of  which  the  melting  points  are 
relatively  low.  This  constant  is  determined 
preferably  by  placing  the  semicarba-z-one  on 
the  surface  of  mercury  heated  in  a  bath  and 
obser\ing  the  temperature  of  fusion.  The  semi- 
carbazoiics  can  nearly  always  l)0  prepared  by 
treating  one  mol.  of  tlie  ketone  with  li  iiiols.  of 
semicarbazide  hydrochloride  in  aqueous  solution. 
If  the  hydrochloride  does  not  react,  an  .alcoholic 
solution  of  the  free  base  can  be  u.«ed.  The  puri- 
fication V)y  crystallisation  is  best  effected  by 
washing  the  dried,  crude  material  with  water  and 
then  «ilh  benzene  or  chloroform  ;  it  is  then  trans- 
ferred, without  drying,  to  a  large  excess  of  either 
of  these  soh  ent«,  heated  on  a  water-b.-ith  at  a 
temperaturt'  not  exceeding  50°  C,  a  little  sodium 
sulphate  added,  and  the  liquid  filtered  ;  on  cooling, 
the  semi-carbazone  cryst;illises  out  slowly.  The 
semi-carbazones  of  the  a-monochloroketones  are 
easily  triinsformed  into  those  of  the  con-esponding 
alcohol-ketones  by  treating  for  several  houi-s  with 
an  aqueous  solution  of  potassium  carbonate ; 
and  the  acetic  esters  of  the  semicarbazones 
are  obtainable  by  heating  the  cldoro-compounds 
with  anhydrous  sodium  acetate  in  alcoholic 
solution  for  a  few  minutes  on  the  water-bath. 
Thus  the  chlorinated  ketones  can  be  identi- 
fied from  the  melting  points  of  three  easily 
obtainable  derivatives.  Cldorinated  ketones 
of  the  types  :  K.CClj.CO.R'  and  CIIC'U.CO.R', 
do  not  yield  semicarbazones  but  di-semi- 
carbazones  :  R.C(CONsH3).C(CON,n3).R'  and 
CH(CON3H3).C(CON3H,).CR' ;  these  are  distin- 
guished by  their  insolubility  in  organic  solvents, 
except  acetic  and  formic  acids.  Details  of  the 
isolation  of  a  number  of  semicarbazones  and 
di-semicarbazones  are  given. — E.  H.  T. 

Aromatic  alcohols  containing  mercury  ;  Method  of 
preparation  of .  V.  Grignard  and  A.  Abel- 
maun.    Bull.  Soc.  Chim..  1910,  19,  18—25. 

Arosl\tic  alcohols  containing  mercury,  similar  to 
the  compounds  obtained  by  Dimroth  (this  J., 
1898,  1173,  and  Ber.,  1902,  2032),  were  prepared 
from  the  chloromercuric  derivatives  of  aceto- 
phenone  and  benzophenone  by  the  action  of 
organo-magnesium  compounds,  and  subsequent 
hydrolysis  in  iced  water.  Thus  w-cldoromercuri- 
acetopiienone  and  n\agnesiuna  ethyl  bromide 
reacted  in  ethereal  solution  to  give  a  compound 
which  on  hydrolysis  and  crystallisation  from 
chloroform  yielded  phenvlethylchloromercurimeth- 
yl         carbinol,  (CjH,)(CjH5)C(0H).CII,HgCl, 

as  a  slightly  yellow,  crystalline  powder,  m.pt. 
129°- — 131°  C.  It  reacts  energetically  with  mag- 
nesium, and  gives  with  ammonium  sulphide  a 
precipitate  of  mercuric  sulphide,  and  \\\i\\  sul- 
phuric acid  a  green  coloration  which  disappears 
on  addition  of  \\ater.  A  dimercuri-carbinol  was 
also  isolated  from  the  mother  liquors  of  the  above 
compound.  I-Yom  o-chloromercuribenzoplienone 
and  magnesium  ethyl  bromide,  ethylphenyl-o- 
chloromercuriphenylcarbinol  was  similarly  ob- 
tained as  a  white  powder  of  m.pt.  100"  ('.  (with 
decomp.).  It  gives  a  similar  reaction  with  sul- 
phuric acid,  but  resist^s  the  action  of  ammonium 
sulphide.— G.  F.  M. 


Allyl    alcohol ;      Preparation    of  - 


.  A.  HofT. 
K.  Danske  Vidensliab.  Selskab.  Forhand.,  1015, 
Nos.  3—4,  109—224.  J.  Chem.  Soc,  1910,  110, 
i.,  0—7. 
Thk  following  method,  depending  on  the  direct 
reduction  of  glycerol  with  formic  acid,  was  found  to 
bo  the  most  satisfactory.  825  grms.  of  97  %  glycerol 
and  84-2  grms.  of  95%  forniic  acid  are  heated  to- 
gether in  a  retort ;  the  receiver  Is  changed  at  200°  C 
and  the  distillate  collected  between  200"  and  250"'C. 
After  cooling,  further  ciuantities  of  165  grms.  of 
glycerol  and  84-2  grms.  of  formic  acid  are  added 
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and  the  distillation  carried  out  as  before.  Tliis 
process  L<  repeated  ten  times.  From  the  distillate 
between  200"  and  250^  ('.,  wliich  weitchs  about 
1470  {rnns.,  allyl  alcohol  is  detained  in  the  usual 
way  by  appropriate  tveatnieut  with  pot;tssivim 
CJUrbonafe.  the  yield  being  about  54  "Jo,  calculated 
either  with  respect  to  the  glycerol  or  the  formic 
acid  (compare  t'hattaway,  this  J.,  1915,  511). 


Ethifl    bromide  ;     Preparation    of 


Cheni.  Soc.  Trans.,  li)lti,  109,  I — 2. 


A.    Holt. 


Absolute  alcohol  (1500  c.c)  was  slowly  added  to 
a  mixture  of  sulphuric  acid  (1500  c.c.)  and  water 
(900  C.C.),  avoiding  undue  rise  of  temperature, 
and,  when  cold,  1100 — 1200  grms.  of  potassiuni 
bromide,  or  the  equivalent  quantity  of  sodium 
bromide,  was  introduced  (less  water  being  em- 
ployed in  making  the  acid  mixture  when  using 
the  hydrated  bromide,  NaBr,2H20)  The  nuxture 
was  distilled  at  as  low  a  temperatiu"e  as  possible, 
heating  on  a  sand-bath  tor  8 — 9  liours,  and  the 
distillate  was  collected  in  water,  washed  repeatedly 
with  water,  and  dried  over  calcium  chloride. 
The  product  was  practically  free  from  ether  (as 
shown  by  speciQc  gravity),  and  the  yield  rarely 
fell  below  90  %,  calculated  on  the  weight  of  brom- 
ide taken. — F.  Sodn. 

Eiker ;      Determination     of    alcohol     in  ■ 


Szeber^m-i.    Z.  anal.  CTiem.,  1915,  54,  409—411. 

A  METHOD  for  the  deterniination  of  sniaU  quantities 
(1 — 4%)  of  alcohol  in  ether  depends  on  the  fact 
that,  whilst  alcohol  is  readily  oxidised  when 
boiled  with  dilute  sulphuric  acid  and  potassium 
bichromate  solution,  ether  is  scarcely  affected. 
Five  c.c.  of  the  sample  of  ether  is  diluted  with 
water  to  100  c.c.  and  30  c.c.  of  this  solution  is 
transferred  to  a  flask  already  containing  10  c.c. 
of  jV/2  bichromate  solution,  20  c.c.  of  dilute 
sulphuric  acid  (1:1),  and  40  c.c.  of  water  ;  the 
contents  of  the  flask  are  boiled  for  15  minutes 
under  a  reflux  condenser,  then  cooled,  diluted  to 
about  250  c.c,  and  the  excess  of  bichromate  is 
titrated  iodometrically.  Under  these  conditions 
the  ether  reduces  OC — 0-9  c.c.  of  the  bichromate 
solntion,  but  the  exact  quantity  must  be  deter- 
mined by  actual  experiment  with  pure  ether. 
Each  c.c.  of  .V/2  bichromate  solution  is  equivalent 
to  0-64  mgrm.  of  alcohol.  larger  quantities  of 
alcohol  in  ether  may  be  determined  similarly 
by  oxidising  5  c.c.  of  the  aqueous  solution  of  the 
ether  (see  above)  with  a  mixtiu'e  of  20  c.c.  of 
.Ar/2  bichromate  solution,  20  c.c.  of  dilute  sxdphuric 
acid,  and  55  c.c.  of  water  :  in  this  case,  a  correction 
for  the  bichromate  reduced  by  the  ether  need  not 
be  made,  as  the  reduction  is  not  appreciable.  To 
determine  the  ether  as  well  as  the  alcohol  a  2% 
aqueous  solution  of  the  sample  is  prepared.  Ten 
c.c.  of  this  solution  is  oxidised  as  described  for 
the  determination  of  the  alcohol.  Another  quan- 
tity of  10  c.c.  of  the  solution  is  then  placed  in  the 
flask,  40  c.c  of  iV/2  bichromate  solution  and  a 
cooleil  mixture  of  40  c.c.  of  concentrated  sulphuric 
acid  and  10  c.c.  of  water  is  added,  the  flask  is 
closed  with  a  stopper  and,  after  12  hours,  the 
mixture  is  diluted  to  500  c.c,  and  the  excess  of 
bichromate  titrated.  Under  these  conditions 
both  the  alcohol  and  the  ether  are  oxidised  :  the 
<juantity  of  bichromate  reduced  by  the  alcohol  is 
multiplied  by  1-1  and  deducted  from  the  quantity 
reduced  by  the  alcohol  and  ether  together  ;  the 
result,  in  c.c.  of  N /2  solution,  is  multipUed  by 
4-6  to  obtain  the  quantity  of  ether. — W.  P.  S. 

Organosols  of  metals  and  ynetallic  hydroxides  of  the 
platinum  group.  III.  C.  Amberger.  KoUoid. 
Zeits.,  1915,  17,  47—51.  J.  Cliem.  Soc,  1916, 
110,  li.,  41.  (Compare  this  J.,  1912,  1006,  1007  ; 
1914,  41.) 

CoixoiDAL  osmium  dioxide  may  be  obtained  by 


the  method  which  haa  been  used  previously  for 
the  preparation  of  organosols  of  platinum  and 
palladium.  Liinoline  is  impregnated  with  a  solu- 
tion of  potassium  osmatc  and  tlie  mixture  reduced 
by  the  addition  of  hydrazine  hydrate.  The 
product  is  dissolved  in  liglit  petroleum,  and  can  be 
IJrecipitated  by  the  addition  of  alcohol.  It 
consists  of  colloidal  osmium  dioxide  in  admixture 
with  lanoline  as  protective  colloid.  If  the  pre- 
cipitated organosol  is  heated  in  a  current  of 
hydrogen  at  50°  to  GO'  C,  the  oxide  is  reduced  to 
metal,  and  the  metallic  organosol  dis.solves  readily 
in  ether,  benzene,  light  petnileum.  and  other 
organic  solvents.  An  organosol  containing  21% 
of  metallic  osmixim  has  been  obtained  in  this  way. 


Notes  on  some  Japanese  fatty  and  essentia}  oils, 
niguchi.     See  XII. 


Patents. 

Amino-aliphatic  acids  containing  an  arseno-aryl 
group.  W.  P.  Thompson,  Liverpool.  From 
Soc.  Anon,  les  Etablissements  Poulenc  Fr^res, 
Paris.     Eng.  Pats,  (a)  17  and  (n)  18,  Jan.  1,  1915. 

(.\)  St.\ble  derivatives  of  arseno-aryl  derivatives 
of  a-amino-aliphatic  acids  are  obtained  by  treating 
them  with  formaldehyde,  preferably  in  solution, 
before  isolating  the  solid  substance.  Details  of 
the  preparation  of  the  p-arsenophenylglycine 
compound  are  given,  (b)  Stable  derivatives  are 
obtained  by  replacing  the  hydrogen  of  the 
secondary  amino  group  by  an  aromatic  or  aliphatic 
acyl  group.  It  is  preferable  to  introduce  the  acyl 
group  into  one  of  the  parent  bodies  rather  than 
into  the  arsenoaryl  compound  itself.  Details  are 
given  of  two  methods  of  preparing  acetylarseno- 
phenylglycine. — B.  V.  S. 


Iminoketones  ;  N -Alkylated  - 


.  K.  Hess,  Lever- 
kusen,  Germany,  Assignor  to  Synthetic  Patent-s 
Co.,  New  York.  U.S.  Pat.  1.158,496,  Nov.  2, 
1915.     Date  of  appl.,  Oct.  6,  1914. 

HETEROcycLic  imino-alcohols  containing  an 
exocyclic  carbinol  group  are  heated  with  an 
aldehyde  ;  oxidation  and  alkylation  occur  simul- 
taneously, resulting  in  the  production  of  N- 
alkylated  imino-ketones.  The  new  products  are 
oils  with  an  alkaline  reaction,  generally  soluble  in 
water,  alcohol,  and  ether,  and  yield  crystalline 
picrates  and  oximes.  Example :  560  parts  of 
o-pyrrolidylpropane-l-ol  is  dissolved  in  1000  .parts 
of  water,  concentrated  hydrochloric  acid  added, 
and  the  liquid  heated  with  500  parts  of  40% 
formaldehyde  for  4  hrs.  at  115° — 120°  C.  The 
product  is  separated  by  addition  of  alkali  and 
solution  in  ether,  and  consists  of  a-N-methyl 
p^Trolidvlpropane-l-on  (b.pt.  70° — 75°  C.  at  12 
nim.).— F.  W.  A. 

Physiologically  active  base.  H.  Hoerlein,  Voh- 
winkel.  Germanv.  Assignor  to  Svnthetic  Patents 
Co..  New  York.'  U.S.  Pat.  1,166.206,  Dec.  28, 
1915.     Date  of  appl.,  July  22,  1913. 

A  jnxTURE  of  watfr-soluble  salts,  such  as  the 
hydrochlorides,  of  about  1  part  of  p-hydrosy- 
phenylethylamine  and  about  4  parts  of  /3-iminazcJ- 
ylethylamine. — B.  V.  S. 

Silver  glycocholate  ;  Manufacture  of  compounds  of 

readily  soluble  iit  water.     O.  Imray,  London. 

From  Farbw.  vorm.  Meister,  Lucius,  und 
Briining,  Hochst,  Germany.  Eng.  Pat.  1185, 
Jan.  25,  1915. 

See  Ger.  Pats.  284.998  and  284,999  of  1914,  and 

U.S.  Pat.  1.161,867  of  1915  ;  this  J.,  1915,  1166  ; 

1916,  141. 
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yiedieitMl  extract  of  oDerient  drugs.  R.  Tauibach, 
Assignor  to  Kuoll  uml  Co..  Luilwinsliafen, 
Germanv.  U.S.  I'at.  I.lt57.2;50.  Jan.  i,  1910. 
Date  of  appl.,  July  L'>).  litOtl. 

S£E  Oer.  Pat.  214. 80.5  of  1S»0S  ;  this  J.,  1909,  1223. 

Mt'rcury  prcporatioii  (or  tJieraficutir  piirpo.ies.  H. 
Buclitala.  (iWitz.  AssiKnor  to  Dr.  Bayer  Es  Tarsa, 
Builapost.  Ausuia-lliinparv.  I'-S.  Pat.  1,1(57,022, 
Jan.  11,  1910.     Dato  of  appl..  May  23,  1914. 

See  Ger.  Pats.  2(17,411  ami  207.412  of  1912  ;  this 
J.,   1914,  220. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Patents. 
Colour  photography.     W.  Buchanan-Taylor,  T.  F. 

Da  we,  F.  Willmot,  and  J.  F.  Shepherd,  London. 

Eng.  Pat.  20,433,  Oct.  1,  1914. 
Neg.\tive.s  are  taken  through  separate  colour 
filters  in  the  usual  way  and  a  po.sitive  made  fi-om 
one  of  them.  The  gelatin  film  of  this  positive  is 
sensitised  with  potassium  bichromate  solution, 
exposed  behind  one  of  the  remaining  negatives, 
dyed  with  the  corresponding  colour,  and  the  excess 
dye  washed  out.  This  operation  is  repeated  for 
each  of  the  remaining  negatives  and  the  silver 
image  of  the  fii-st  positive' is  finally  toned  to  its 
proper  colour.  In  the  three-colour  example  given 
the  order  of  printing  is  "  blue,"  "  red,"  and 
"  yellow,"  the  last  operation  being  the  toning  of 
the  "  blue  "  silver  image  with  an  acid  solution  of 
ferric-ammonium  citrate  and  potassium  ferri- 
cyanide. — B.  V.  S. 

Photographic  papers  and  the  like  ;  Preparation  of 

.     M.    Roth,     Letuiathe,     Germanv.     Eng. 

Fat.  21,884,  Nov.  2,  1914. 

See  Ger.  Pat.  285,562  of  1912  ;  tliis  J.,  191.5,  1108. 

Photographic  colour  print  and  process  of  producing 
same.  Photographic  process.  W.  F.  Fox, 
Vasignor  to  Kinemacolor  Co.  of  ,:\jnerica.  New 
York.  U.S.  Pats.  1,100,121,  1,1(50,122.  and 
1,100.123,  Dec.  28.  1915.  Dates  of  appl..  Mar. 
11  and  May  29,  1914.  and  Feb.  3,  1915. 
Skb  Eng.  Pats.  552  and  8728  of  1914  and  3006 
of  1915  ;  this  J.,  1914,  1227  ;  191(5,  73. 


XXII.— EXPLOSIVES ;    MATCHES. 


Trinitrotoluene  ;  Purifiralion  of  - 


>f.  Copisarow. 


Chem.  News,  19U5,  113,  37—38. 

A  F.\llil.V  pure  crude  product  may  he  readih'  freed 
from  the  mineral  acid  left  from  the  nitration  by 
melting  and  repeated  shaking  with  hot  water  for 
not  too  long  a  time.  On  cooling  the  wasliings  the 
di8.solve<l  trinitrotoluene  crystallises  in  fine  needles. 
It  is  not  Eidvisable  to  neutralise  the  acid  with 
alkalis,  owing  to  the  po.s.sibility  of  the  formation 
of  alkali  salts  of  the  acid  and  phenolic  by-pioducts. 
Volatile  pi-oducts  (moisture)  are  expelled  by 
heating  the  trinitrotoluene  for  several  hoiu-s  at 
Oo'  to  100'  C.  Cmdo  products  containing  a 
relatively  high  proportion  of  mineral  matter  and 
.irganic  by-products  may  be  purified  by  recrystal- 
liisation  from  alcohol  or  toluene,  tlie  mother  liquors 
in  the  latter  case  being  transferred  to  the  nitrating 
jjlant.  If  this  is  not'  practicable,  the  cnnle  pro- 
duct may  be  treated  with  :  (1)  .sulphuric  acid  of 
.sp.gr.  105  and  upwards;  (2)  nitric  acid  ;  or  (3) 
sulphuric  acid  containing  about  5%  of  nitric  acid 
or  sodium  nitrate.  Trinitrotoluene  is  fairly 
soluble  in  concentrated  sulphuric  acid  at  00"  to 
100°  (,'.    and   .separates   unchanged   on   cooling  or 


diluting  the  solution  (pi-eterablv  not  below  a. 
sp.gr.  of  1-2;  see  :McIIutchi.son  aiul  Wright,  this. 
J.,  1915,  781)  while  the  sulphouated  iiiipurities. 
remain  dissolveil.  The  addition  of  nitric  acid 
iuliibits  a  revei'sible  reaction,  e.g.,  substitution  oF 
sulpho  for  nitro-groups  in  tlie  tiiniti-otoluone  and 
partial  oxidation  of  organiir  impurities.  The  acidity 
of  crude  trinitrotoluene  varies  with  the  purity 
of  the  pixiduct.  Its  pei-si.stence  after  repeated 
washing  appears  to  be  due  to  organic  acid  or 
phenolic  by-products  rather  than  to  retained 
mineml  acid.  The  acidity  of  recrystalUsed  tri- 
uiti-otolueue  may  be  attributed  to  (he  formation 
of  nitro-acids  or  dinitro-cresols  under  the  influence 
of  the  hot  water,  whereas  the  acidity  of  the  washed 
'  product  is  probal)Iy  due  to  by-protiucts  formed 
in  the  nitration.  (See  also  this  J.,  1915,  110'^, 
1273.)— C.  A.  M. 

Reactivity  of  the  nilro  group  in  aromatic  compounds.. 
(iiua.     See  III. 

j  Patents. 

Blasting-cartridge.  \\.  Weber,  Hayingen,  Ger- 
many. U.S.  Pat.  1.157,270,  Oct.  19,  1915. 
Date  of  appl.,  July  8,  1915. 

I  The  cartridge  consists  of  a  double-walled  outer 
ca.sing  with  a  layer  of  corrugated  paper  between 
the  walls  and  with  channels  to  receive  priming 
wu'es.  Within  the  casing  is  a  perforated  inner 
storage  vessel  of  Uquid  air,  which  is  surrounded  by 
absorptive  non-inert  organic  matter  (powdered 
cork,  cotton,  etc.)  and  which  projects  from  the 
outer  casing,  the  projecting  portion  being  closed 
by  a  perforated  stopper.  Below  the  vessel  of 
liquid  air  and  separated  fi'om  it  by  cotton  Ls  a  bag 
containing  metallic  (aluminium)  powder  and  a 
primer  connected  \\ith  the  priming  wires.  Tests 
ai-e  described  showing  that  this  explosive  is  much 
more  powerful  than  dvnamite  and  that  it  is  safe 
to  handle.— C.  A.  M. 


Explosive  powder  :   Process  of  making  - 


.  J.  N. 
Wmgetf,  Wihjiington,  Del.'  U.S.  Pat.  1,160,731, 
Jan.  4,  1916.    Date  of  appl..  Mar.  25,  1907. 

A  solution  of  the  cry.stallisable  ingredients  is 
mixed  with  the  other  constituents  of  the  powder 
in  a  closed  vessel  which  is  heated  to  the  tempera- 
ture required  to  give  the  necessary  physical 
condition  to  the  ultimate  mixture,  and  the  solvent 
is  then  partially  evaporated  while  the  mixture  is 
in  motion ;  or  the  crystallisable  ingredients 
may  be  mixed  in  a  melted  condition  and  crystallisa- 
tion prevented  by  heating  the  vessel. — 0.  A.  M. 

Poicder  ;   Process  for  superficially  gelatinising  com- 
pressed pieces  of .      O.   Schmidt,   Hasloch. 

Ger.  Pat.  280,784,  Oct.  30,  1913. 
The  outer  layer  of  the  pressed  pieces  is  Crat 
gelatinised  in  a  bath  of  acetone,  ether,  or  the  like, 
and  the  material  is  then  transferred  to  a  second 
bath  of,  for  example,  benzine,  solvent  naphtha, 
or  benzol,  wliicli,  whilst  accelerating  hardening 
of  the  external  layer  and  increasing  its  toughnes.s. 
degelatinises  the  surface  to  a  small  extent,  so  that 
it  loses  its  stickiness  and  acquires  the  roughness 
necessary  for  uniform  ignition.  The  second 
treatment  rendei-s  the  material  more  sensitivi" 
to  ignition  and  ensures  more  uniform  velocity 
results  in  ballistic  tests. — F.  Sodn. 

Picric  acid  ;  Process  of  making .    G.  B.  Brad- 

Shaw,  Roselle  Park,  N.J.  U.S.  Pat.  ],168,26(i, 
Jan.  11,  1910.  Date  of  appl.,  Nov.  8,  1915. 
Phenol  is  stdphonated  to  give  a  mixture  of  the 
monosulphonio  acids,  and  the  mixture  diluted 
and  steamed  to  obtain  an  aqueous  solution  ol 
practically  pure  jj-monosulphonic  acid.  The  re- 
sulting solution  is  mixed  with  three  and  a  hall 
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parts  of  nitric  acid  (sp.gr.  1-5),  tho  mixture  heated 
to  about  03°  C.  until  the  reaction  is  complete,  and 
the  picric  acid  allowed  to  crystallise. — F.  W.  A. 

Explosive  ;   Process  of  prodiiciiu/  a  litjuid .    O. 

Beutcr,  Schlcbusch-Manfort,  A.ssignor  to 
Dynamit-A.-U.,  Hamburg.  Germany.  U.S.  Pat. 
1,100,546.  Jan.  4,  lOlti.Date  of  appl., Tilly  27,1912. 

See  Ger.  Pat.  204,503  of  1910  ;   this  J.,  1913,  1088. 


XXIII.— ANALYSIS. 

ViscosUy  mensiircmcnt ;    Some  sources  of  error  in 

.     E.  C.  Bingham,    H.  1.  Schlesiuger,  and 

A.  B.   Coleman.     J.  Amer.   C'hem.   Soc.,   1910, 
38,  27—41. 

The  average  pressure  used  in  the  calculation  of  a 
viscosity  measurement  is  not  exactly  halt  the  sum 
of  the  initial  and  final  pressures  as  usually  assumed, 
and  an  equation  has  been  developed  which  ex- 
presses more  nearly  the  correct  \alue.  Since  the 
loss  of  kinetic  energy  ^^hen  the  licpiid  flows  from 
capillaries  having  ends  as  nearly  as  possible  at  right 
angles  to  the  axis,  can  he  easily  calculated,  whereas 
with  a  trumpet-shaped  opening  the  correction  is 
tincertain,  it  is  suggested  that  in  tho  construction 
of  viscometers  the  capillaries  should  have  ends  at 
right  angles  to  the  axis,  and  also  that  the  bulbs 
should  be  as  short  as  possible.  It  is  immaterial 
whether  the  capillary  is  in  a  vertical  or  horizontal 
position.  Stress  is  laid  on  the  value,  for  relative  as 
well  as  absolute  measurements,  of  using  an  instru- 
ment in  which  the  time  of  flow  of  the  liquid  may 
be  varied  by  varj'ing  the  pressure. — -O.  F.  M. 

Mwro-analysis  ;    Qualitaiive .  '  P.   Emich.   Z. 

anal.  Chem.,  1915,  54,  489 — 502. 

The  author  discusses  the  application  of  micro- 
scopical methods  of  analysis  with  especial  reference 
to  the  use  of  capillary  tubes  of  very  small  diameter 
for  distillation  and  sublimation,  the  detection  of 
minut*  amounts  of  nitrogen  (by  conversion  into 
ammonia  and  recognition  of  latter  by  means  of 
litmus  paper  or  mercurous  nitrate  test  paper) 
and  of  mercury  being  described  in  some  detail, 
as  illustrative  of  the  application  of  this  method  of 
analysis.  Frequent  references  are  made  to  the 
■eM'Iier  work  and  publications  of  Eaelihiiann, 
Ostwald,  and  Emich  on  this  subject. — J.  B.  C.  K. 

Potassium  hicarhonaie  as  a  slanclard  for  acidi- 
metry.  G.  Incze.  Z.  anal.  Chem.,  1915,  54, 
585—602. 

Potassium  bicarbonate  is  most  readily  obtained 
by  passing  a  current  of  carbon  dioxide  into  an 
aicohoUc  solution  of  potassium  hydroxide,  and 
inay  be  purified  by  precipitation  with  alcohol  from 
its  aqueous  solution.  Several  commercial  samples 
were  sufficiently  pure  for  analytical  purposes 
without  further  treatment.  The  salt  forms  colour- 
less monoclinic  prisms  with  sp.gr.  2-17.  It  is 
soluble  in  1200  parts  of  alcohol.  In  aqueous 
solution  it  is  almost  neutral  to  phenolphthalein, 
but  when  the  solution  is  laigely  diluted  it  is 
hydrolysed  with  the  formation  of  potassium 
hydroxide.  It  is  absolutely  stable  when  exposed 
to  the  air  in  a  perfectly  dry  condition,  but  when 
moist  or  in  solution  loses  carbon  dioxide.  It  is 
free  from  water  of  crvstallisation  and  therefore 
«loes  not  effloresce. — C.  A.  M. 

Potaaaium :   Deicnnination   of  small   quantities   of 

.     A.     J.     Hamburger.     Biochem.     Zeits., 

1915,  71,  415 — 403.     J.  Cliem.  Soc,  1910,  110, 
ii.,  50—51. 

The  principle  of  the  method  consists  in  the  pre- 
cipitation of  the  potassium  as  potassium  sodium 


cobaltinitrite.  Co(NU  ,).,.3(K/i\aNt>  j),»ill  ,0, 

separating  ihc  precipitate  l)y  ccntrifuging,  and 
measuring  its  volume.  Tlie  col)alt  reagent  is 
prepared  bv  dissolving  50  grms.  f)f  cobalt  nitrite 
in  100  c.(^  of  water,  and  adding  50  c.e.  of  glacial 
acetic  acid.  A  second  solution  is  made  by  dis- 
solving 50  grms.  of  sodium  nitrite  in  100  c.e.  of 
watei-.  Six  parts  bv  volume  of  the  solution  of 
the  cobalt  salt  is  mixed  with  ten  parts  by  volume 
of  the  solution  of  sodiimi  nitrite  shortly  before 
use.'  Five  c.e.  of  the  solution  containing  the 
potassium  salt  is  mixed  with  i-5  c.e.  of  the  cobalt 
solution,  and  the  mixture  is  kept  for  sixteen  hours 
at  37°  C.  It  is  then  introduced  into  a  special 
form  of  funnel  wliieh  ends  in  a  calibrated  capillary 
tube  of  004  c.e.  capacity,  etched  in  100  parts,  each 
of  wluch  corresponds  with  0-001  grm.  of  potassium. 
The  precipitate  is  separated  by  centrttuging  into 
this  tube,  and  the  volume  is  then  determined.  It 
is  necessary  to  keep  to  the  specified  conditions  of 
experiment  to  obtain  satisfactory  residts,  which 
are  not  influenced  by  the  presence  of  relatively 
large  amounts  of  sodium,  nor  by  the  presence  of 
calcium,  magnesium,  or  sulphates.  Phosphoric 
acid  must,  however,  be  removed,  and  for  this 
pm-pose  a  mixture  of  calcium  chloride  and  hydr- 
oxide or  magnesia  mixture  is  best  employed. 

Caflmium   and  zinc  ;   Volumetric  determination  of 

.     H.    EneU.     Z.    anal.    Chem.,    1915,    54, 

537—546. 
Te.'^ts  were  made  to  ascertain  if  the  reaction, 
CdS-H.=CdI.-fS,  could  be  utilised  for  the 
determiiiation"  of  cadmium.  The  precipitated 
cadmium  sulphide  was  washed  free  from  hydrogen 
sulphide  and  the  filter  and  precipitate  vigorously 
shaken  with  50  c.e.  of  water  and  a  measured 
volume  of  standard  iodine  solution.  Finally  the 
excess  of  iodine  was  titrated  with  standard  thio- 
sulphate  solution.  It  was  found  that  the  reaction 
between  the  cadmium  sulphide  and  the  iodine 
took  from  14  to  24  hours  for  completion.  Good 
results  can  be  obtained,  but  the  method  cannot 
be  regarded  as  entirely  satisfactory.  Accurate 
results  can  be  obtained  hj  a  method  based  on  the 
reaction,  CdS-f 2AgN03=Ag2S-f CdCNO,)^,  which 
takes  place  quickly  and  quantitatively.  The 
precipitated  cadmium  sulphide  is  washed  with 
warm  2%  ammonium,  sulphate  solution  till  free 
from  hvdrogen  sulphide,  and  paper  and  pre- 
cipitate" are  then  vigorously  shaken  with  50  c.e. 
of  water.  An.  excess  of  iV/10  siver  nitrate  solution 
is  added,  the  mixture  well  shaken,  5  c.e.  of  25% 
nitric  acid  added,  the  mixture  again  well  shaken, 
and  after  standing  for  a  few  minutes,  filtered 
through  pulp.  Iron  alum  is  added  to  the  filtrate, 
whicir  measiu-es  about  250 — 300  c.e,  and  the 
excess  of  silver  nitrate  is  determined  by  titration 
«ith  AVIO  ammonium  thiocyanate  solution.  The 
same  method  is  applicable  to  the  estimation  of 
zinc,  which  is  precipitated  as  sulphide  in  acetic 
acid  solution,  the  chief  difliculty  being  to  avoid 
contamination  of  the  zinc  by  iron.  The  procedure 
adopted  by  the  author  is  described  in  detail. 

• — T.  St. 

Cerium  ;  Volumetric  determination  of •  hy  nteans 

of    -potassium    permanganate.     V.    Lenher    and 

C.    C.    Meloche.     J.    Amer.   Chem.   Soc,    1910, 

38,  66—70. 

Triv\i,ent  cerium  mav  be  determmed  by  titration 

with   potassium   permanganate   according  to   the 

equation  :   6Ce(N03)3+l'i^2Mn50, +4H,0  = 

^  4Ce(N03)^+2Ce(OH).  V^^^O^+'iyinO, 
Since  the  eerie  nitrate  formed  is  hych^olysed  mth 
liberation  of  free  nitric  acid,  which  tends  to  reverse 
the  reaction,  it  must  be  neutralised.  For  thto 
purpose  zinc  oxide  or  magnesia  was  found  most 
suitable  Fairly  good  results  were  also  obtamed 
Hsinc  borax  or  .sodium  bicarbonate,  whilst  sodium 
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rarlionat*,  acctAtf,  eU"..  were  not  so  satisfactory. 
The  titration  is  host  started  in  the  eoUl  and 
finished  hot,  the  neiitrali^inj;  apent  heins;  added 
towards  the  end.  A  sliarp  end  point  and  results 
of  eonsideral)U^  accuracy  ar<>  thus  ohiainod. 
Trivalent  cerium  can  also"  he  determined  in  pres- 
ence of  quadrivalent  cerium  bv  the  method. 

— Cr.  F.  M. 

Maitiitio-vhemistry.    Apj^Ucaliou     to     analysis.     A. 

Quartai-oli.     Gaz.    Chim.    Ital.,    1915,    45,    II., 

406 — 125. 
Amnt  a  brief  review  of  the  present  position  of 
ma^eto-cheniLstry.thc  author  describes  a  method 
for  the  determination  of  paramagnetic  metals. 
This  is  based  on  the  fact  that  water  lioiug  dia- 
magnetic  (U  x  10*  = — 0-72),  solutions  of  salts  of 
parama^etic  metals  also  become  diamagnetic 
when  diluted  sufJiciently,  and.  at  a  definite  con- 
centration, are  completely  inactive.  It  Ls  diflicult 
in  practice  to  ascertain  when  a  solution  is  com- 
pletly  inactive,  and  the  author  instead  takes  as  a 
standard  the  concentration  at  which  the  solution 
imder  examination  has  the  same  magnetic  sus- 
ceptibility as  air  (II  >;  10«  = -i  0024)  or  hydrogen 
in  the  ease  of  ferrous  salts.  The  solution  under 
examination  Ls  placed  in  a  tube  between  the  poles 
of  a  powerful  electro-magnet  (in  the  author's 
experiments  a  magnetic  field  of  about  25.000 
gauss  units  «as  used ),  and  by  means  of  a  capillary 
tube  connected  with  a  U-tube  into  which  water 
is  introduced,  air  is  caused  to  bubble  slowly  and 
uniformly  through  the  solution.  On  activating 
the  magnet  the  stream  of  bubbles  is  stopped  or 
retarded  if  the  solution  Ls  magnetic,  accelerated  if 
the  solution  Ls  diamagnetic,  and  unaffected  if  the 
magnetic  suiceptiljility  Ls  equal  to  that  of  air. 
Experiments  were  made  with  various  salts  of 
magnetic  metals  and,  excluding  sulphates  because 
in  certain  cases  the  sulphate  anion  exerts  a  some- 
what disturbing  influence,  the  following  values 
were  obtained  for  the  standard  concentration  at 
which  the  magnetic  permealiUity  is  equal  t«  that 
of  air :  Fe'",  2-88 — 2-94  grnxs.  per  litre ;  Fe" 
(hvdrogen  instead  of  air),  319:  Mn,  2-5«— 2-62  ; 
Co",  3-78— 3-81  ;  Ni,  9-4.5— 9-52  ;  Cr,  600  ;  Cu, 
30-70 — 30-83  grms.  per  litre.  In  applying  the 
method  the  solution  containing  a  salt  of  a  magnetic 
metal  Ls  diluted,  or  strengthened  (by  addition  of 
a  solution  of  known  concentration),  until  it  is 
inactive  magnetically  with  raspect  to  air,  and 
then  the  quantity  of  magnetic  metal  present  Ls 
calculated  from  the  volume  of  water  or  of  stronger 
solution  added.  Salts  of  diamagnetic  metals  and 
acids  have  practically  no  influence  on  the  results. 
An  inactive  solution"  of  a  salt  of  one  magnetic 
metal  remains  inactive  when  mixed  in  any  pro- 
portion with  an  inactive  solution  of  a  salt  of 
another  metal,  that  is,  in  the  mixed  solution  each 
metal  exerts  separately  its  specific  action.  Hence 
if  two  magnetic  metals  are  prasent  together, 
e.g.,  iron  and  chromium,  they  may  be  determined 
by  magnetic  measurement  combined  with  a  gravi- 
metric or  other  estimation  of  the  iron  and  cliromium 
together.  Brief  desr-riptions  are  given  of  the 
determination  of  chromium,  iron,  or  manganese 
in  pre-^ence  of  aluminium,  of  iron  and  chromium, 
manganese  and  chromium,  ami  nickel  and  cobalt 
when  present  together,  and  of  iron  and  manganese 
in  presence  of  aluminium  and  phosphoric   acid. 

—A.  S. 

Puriftcalioti  of  filler-paper  tcUh  hydrofluoric  acid. 
Gawalowski.     See  V. 

Anahfms   of   a   mixture   of   alkali   sulphides,    thio- 
suiphalts,  and  dilhionates.     MuUer.     See  Vll. 

Determination   of   alvmininm    in    silicates.      Selch. 
See  Vll. 


Delertninalion  of  hydrogen  phosphide.     Recklebeu. 
See  VII. 

Effect  of  boron  upon  the  nia<jnclic  and  other  pro- 
perties of  electrolytic  iron  tnclled  in  vncuo.  [Deter- 
mination of  boron  in  iro)i.]    Yensen.    See  X. 

TorteUi-Jaffe    rcactiofi    for    marine    animal    oils. 
Tsujimoto.     See  XII. 

Detection  of  free  mineral  acids  and  lactic  acid  in 
leather.     Lauffmanu.     See  XV. 

Determination    of    hi/ijroscopic    moisture    in    soils. 
Haigh.     See  XVI. 

Determinalion   of   potassium    in    fertilisers.       Pilz. 
See  XNI. 

Comparative  aclions  of  sucrose  and  invert  sugar 
on  alkaline  copper  solutions.  .Maquenne.  See 
XVII. 

Degree  of  complete  allenualion  of  beer  :  its  regulation 
anil  ils  rclaliu)!  to  the  degree  of  attenuation  in  the 
vat  and  after  storage  of  the  beer.  Windisch.  Sec 
XVIII. 

Determination  of  toliil  tartaric  acid,  calcium  tar- 
trate, potassium  hydrogen  tartrate,  and  free 
tartaric  acid  in  tcinc.    Kunz.    See  XVIII. 

Practical  alcoholometry.    Barendrecht.    See  XVIII. 

Determination  of  hardness  in  tcaters,  having  regard 
to  the  presence  of  alkali  carbonates.  Mayer. 
See  XIXb. 

Carbon  dio.vide  in  sca-waler.  Can  it  be  determined 
by  tilrationf    Morgulis  and  Fuller.    See  XIXb. 

Sensitive  colottr  reaction  of  atropine,  hyoscyumine, 
and  scopolamine.     Wasicky.     Sec  XX. 

Mierochemical    detection    of    baptisin    in    liaptisia 
tinctoria  roots.     Tunmann.     Sec  XX. 

Frangula  substitute,  the  barks  of  Hhamnus  camiolica 
and  Alnus  glulinosa.     Tunmann.     Sec  XX. 

Identification  of  chlorinated  ketones.  Blaise.  Sec  XX. 

Determinalion    ol    alcohol    in    ether.       Szeber^nyi. 
See  XX. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Emulsification  ;     Tlieory  of .      VIIT.     W.   D. 

Bancroft.      J.    Phvs.    Chem.,    1910,    20,    1—31. 

(.See  also  tliis  J.,  1915,  5(50.) 
SixcK  the  adsorption  of  gases  by  solids  and 
liquids  plays  a  part  in  ore  flotation,  the  author 
discusses  the  various  phenomena  which  bear 
on  su(-h  adsorption.  All  solids  show  selective 
adsorption  of  gases  and  vapours.  The  film  of 
condensed  gas  (air)  .shows  itself  in  the  abnormal 
mobility  of  very  fine  powders,  in  a  resistance  to  the 
passage  of  an  electric  spark  between  solid  terminals 
(.Schuster,  Phil.  Mag.,  1890,  29,  197),  and  in  the 
fact  that  two  pieces  of  a  broken  object  will  not 
re-unite  when  pressed  together.  All  liquids  show 
selective  adsorption  of  gases  and  vapours.  The 
film  of  condensed  gas  shows  itself  in  the  behaviour 
of  fountains  ami  impinging  jets  (Hayleigh,  Newall, 
Burton  and  Wiegand),  splashes  and  rolling  drops 
(Worthington,  Kaiser),  soap-bubbles  (Boys)  ;  it 
causes  errors  in  the  determination  of  molecular 
weights  by  the  air  bubbling  method  ((.'ampbell, 
Trans.  Faraday  .So.-.,  1915,  10,  197).  The  diangi- 
which  takes  place  in  the  .surface  tension  of  mercury 
on  standing  for  about  an  hour,  recorded  by 
Stiickle  (Wied.  Ann.,  1898,  66,  49),  has  been 
attributed    by    Freundlicli    to    the    ad.sorption  of 
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gas  on  the  surface  of  the  liquid,  but  the  author 
shows  that  this  explanation  is  iiiAuiricient. — J.  ¥.  B. 


Trade  Report. 

British  trade  after  the  irur.     [Cd.  8181.] 

The  sub-committee  of  the  Advisory  Committee  to 
the  Board  of  Trade  on  commercial  intelligence 
with  respect  to  measures  for  securing  the  position, 
after  the  war,  of  certain  branches  of  British  in- 
diistxy,  have  made  the  following  recommenda- 
tions : — 

1.  Scientific  Industrial  Research  and  Training. — 
(o)  Larger  funds  should  be  placed  at  the  disposal 
of  the  new  Committee  of  the  Privy  Council,  and 
also  of  the  Board  of  Education,  for  the  promotion 
of  scientific  and  industrial  research  and  training. 
(ft)  The  T'niversities  should  be  encouraged  to 
maintain  and  extend  research  work  devoted  to 
the  needs  of  the  main  industry  or  industi-ies  located 
in  their  respective  dLstricts  ;  and  the  manufacturers 
engaged  in  those  industries  should  be  encouraged 
to  co-operate  with  the  Universities  in  such  work 
cither  through  their  existing  Ti'ade  Associations  or 
through  Associations  specially  formed  for  the 
purpose.  Such  Associations  should  bring  to  the 
knowledge  of  the  Universities  the  difficulties  and 
necd-s  of  the  industries,  and  give  financial  and  other 
assistance  in  addition  to  that  afforded  by  the  State. 
In  the  case  of  non-localiged  industries.  Trade 
Associations  should  be  advised  to  seek,  in  respect 
of  centres  for  research,  the  guidance  of  the  Ad- 
visory Council  of  the  Committee  of  Privy  Council 
for  Scientific  and  Industrial  Research,  (c)  An 
authoritative  record  of  consultant  scientists, 
chemists,  and  engineers,  and  of  persons  engaged  in 
industrial  research,  should  be  established  and 
maintained  by  some  suitable  Govenunent  Depart- 
ment, for  the  use  of  manufacturers  only. 

2.  Copyright. — The  United  Kingdom  copyright 
law  should  be  brought  into  line  with  that  of  the 
United  States. 

3.  Patents. — (a)  The  efforts  which  have  been 
made  to  secure  uniformity  of  Patent  Law  through- 
out the  Empire  should' be  continued.  (6)  The 
provisions  of  the  law  as  to  the  compulsory  working 
of  patents  in  the  United  Kingdom  should  be  more 
rigorously  enforced,  and  inspectors  should  be 
appointed  to  secure  that  such  working  is  complete 
ana  not  (as  has  frequently  been  tlie  case)  onlv 
partial,  (c)  The  fullest  possible  information  as  to 
enemy  patents  should  be  given  to  BritLsh  firms 
iluring  the  war,  and  every  practicable  assistance 
for  theii-  use. 

4.  Trade  Mark^. — (a)  All  German  and  Austrian 
goods  imported  into  the  United  Kingdom  should 
lie  required  to  be  marked  with  an  indelible  maik 
'■  Made  in  Germany  "  or  "  Made  in  Austria- 
Hungary,"  and  goods  imported  from  other  foreisn 
countries  should  be  similarly  marked  either  with 
the  country  of  origin  or  with  the  words  "  Foreign 
Made  "  or  "  Not  British."  Such  marking  should 
l>e  m  all  cases  on  the  actual  goods  and  not  merely 
on  the  package.  (6)  Alien  firms  and  alien-owned 
oompames  should  be  prohibited  from  registering 
m  the  United  Kingdom  trade  marks  containing 
fcnghsh  words,  (c)  The  Government  of  India 
shoiild  be  urged  to  reconsider  the  question  of  the 
fS'*J>'ishment  of  trade  mark  registration  in  India, 
(rt)  As  regards  the  entry  into  this  country  of  goods 
bearmg  mfrmging  trade  marks,  as  a  part  of  the 
information  to  the  firm  atTected  by  the  infiino-e- 
ment,  there  should  be  supplied,  as  a  matter'^of 
course,  the  names  of  the  consignor  and  consignee. 
which  have  hitherto  been  withheld  on  the  ground 
t..at    the   Customs   have    no    power   to    give    the 


required  informatioii,  which  is  in  many  cases 
actually  in  tlioii  pos.session.  In  cases  where 
sliippi'rs,  or  brokers,  are  alone  concerned  in  the 
importation,  the  Customs  should  be  enabled  to 
require  full  information  as  to  the  original  con- 
signor, and  the  actual  consignee,  as  a  condition  of 
entry  of  the  goods,  and  this  should  be  elTected  by 
legislation,  or  regulation,  as  may  be  found  neces- 
sary. 

5.  Transport  Facilities. — (a)  An  impartial  tri- 
bunal should  be  sot  up  to  secure  that  no  preference 
is  accorded  to  tradcis  in  other  countries  by  British 
shipping  companies  or  shipownei-s,  or  by  home 
railways.  (6)  A  definite  policy  for  the  improve- 
ment and  exteiLsion  of  the  canal  system  of  the 
United  Kingdom  sliould  be  formulated,  (c)  Ship- 
ping companies  should  be  prohibited  from  charging 
liigher  rates  of  freight  from  British  ports  than  from 
any  North  European  ports. 

(i.  Financial  Assistance. — (a)  The  Joint  Stock 
Banks  should  be  in\'ited  by  His  Majesty's  Govern- 
ment, so  soon  as  opportunity  offers,  to  consider 
the  possibility  of  affording  a  greater  measure  of 
assistance  to  BritLsh  industrial  enterprise.  (6) 
All  Govenunent  Deijartments,  Local  Authorities 
and  Statutory  Bodies  entrusted  with  the  control  of 
monies  raised  by  taxes  or  rates,  should  be  under 
legal  obligation  to  purchase,  so  far  as  possible, 
only  goods  produced  within  the  British  Empire. 
(c)  British  financial  houses  concerned  in  the  issue 
of  foreign  loans  in  the  United  Kingdom  should  be 
urged  to  endeavour  to  secure  that  preferential 
treatment  be  accorded  to  British  contractors  and 
manufacturers  in  respect  of  the  public  works  to 
be  carried  out  by  means  of  such  loans. 

7.  Trade  Exhibitions. — The  following  broad 
principles  should  bo  adopted  in  respect  of  ftiture 
Trade  Exliibitions  : — (a)  Trade  ExhibitioiLS  should 
be  held  under  the  control  of  the  Board  of  Trade. 
(6)  Exhibitions  should  be  exhibitions  of  manu- 
facturers' wares  for  traders,  and  should  not  be 
organised  with  a  view  to  attracting  the  general 
public,  (c)  Exhibitions  should  not  be  too  general 
in  scope,  but  should  be  for  a  limited  number  of 
branches  of  industry  at  <a  time,  according  to  the 
importance  and  dimensions  of  each  particular 
industry  in  this  country,  (rf)  At  least  one  year's 
notice  of  the  intention  to  hold  any  particular 
exliibition  should  be  given  to  manufacturers. 

S.  Protection  of  British  Trade  Marks  Abroad. — 
His  Majesty's  Consular  Officers  should  be  directed, 
so  far  as  practicable,  to  watch  for,  and  report 
inmiediately  with  the  fullest  details  obtainable, 
cases  of  the  apparent  infringement  of  British  trade 
marks,  or  attempts  to  pass  off  foreign-made  goods 
as  British. 

9.  Establishment  of  a  3Iini.itr7j  of  Commerce. — 
His  Majesty's  Government  should  be  urged  to 
consider  anew  the  advisabihty  of  establishing  a 
separate  Ministry  charged  solely  with  the  safe- 
guarding and  extension  of  British  industry  and 
trade,  and  freed  from  the  regulative  duties  in 
respect  of  EaUnays,  Shipping  and  Harbours,  and 
the  duties  in  respect  of  Labour,  wluch  at  present 
devolve  upon  the  Board  of  Trade. 

10.  Extension  of  the  Syste7n  of  Trade  Commis- 
sioners.— The  appointment  of  Trade  Commissioners, 
responsible,  and  reporting  directly,  to  the  Board 
of  Trade,  should  be  extended  to  the  principal 
foreign  countries. 

11.  The  Consular  Service. — Tlie  organisation  of 
the  Consular  Service  should  be  dealt  with  so  soon 
as  possible  after  the  completion  of  the  Report  of 
the  Royal  Commission  on  the  Civil  Service,  with 
a  view  to  the  increase  of  its  commercial  utihty. 

12.  Undervaluation  of  Foreign  Imports. — Efforts 
should  be  made,  bv  the  co-operation  of  the  Con- 
sular Officers  and  the  Ti-ade  Commissioners  sug- 
gested in  Recommendation  10,  with  representative 
British  Chambers  of  Coumierce  and  Trade  Associa- 
tions, to  check  the  undervaluation  of  goods  which 
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is  |>t>lieved  to  be  widely  practised  by  some  non- 
British  imp<irters  iiitv>  coxintries  linving  tariffs  on 
an  <irf  valorem   basis. 

13.  CiwimerciiiJ  Travellers  in  liritish  Domiitiotis. 
Representations  should  be  made  to  the  (iovern- 
inerts  of  the  Self-lioverning  Dominions  and  of  the 
(.'olonies  with  a  view  to  the  preferential  treatment 
of  British  commercial  travellers  in  respect  of 
licence  foes. 

14.  Trade  Cataloinies. — Representations  should 
1h-  raa<le  to  the  (.iovernments  of  such  British 
I'ossessions  as  lev>-  import  duties  on  imported 
catalogues  and  trade  circulars,  with  a  view  to  the 
substantial  reduction  of  such  duties  in  respect  of 
the  catalogues  and  circulars  of  British  manu- 
facturers. 

15.  Tariff  Proleelio)i. — Where  the  national 
supply  of  certain  manufactured  articles,  which  are 
of  vital  importance  to  the  national  safety,  or  are 
essential  to  other  industries,  has  fallen  iiito  the 
hands  of  manufiuturers  and  traders  outside  this 
country,  British  manufacturers  ready  to  undertake 
the  manufacture  of  such  artii'les  in  this  country 
should  be  afforded  sufficient  tariff  protection  to 
enable  them  to  maintain  such  production  after 
the  war. 

Tlie  amount  of  the  tariff  duties  which  it  was 
suggested  should  be  imposed  naturally  varied  «'ith 
the  different  branches  of  industry.  Tlie  following 
statement  summarises  the  proposals  made  : — 

Paper  manufactures,  !,■)%  ad  valorem.  Printed 
matter,  33§"o  ad  valorem.  .Silversmith's  wares. 
!.'>%  ad  valorem,  f^itlery.  10 — 20 "o  ad  valorem. 
Fancy  leather  goods.  33i"o  fid  valorem.  (Jlass 
■»vare  :  table  glass  and  lighting  glass,  total  pro- 
hibition of  German  and  Austrian  glass  for  a  period 
of  three  or  five  years,  then  3.3 j°o  od  valorem; 
optical  and  chemical  glass,  25 — 30%  ad  valorem 
for  five  years  ;  common  glass  wares,  10 — 15%  ad 
valorem  :  glass  bottles,  5%  ad  valorem.  China  and 
earthenware,  20%  ad  valorem  (with  a  liigher  rate 
on  fancy  wares).  Toys,  other  than  mechanical, 
2.5 — 30%  ad  valorem;  toys,  mechanical,  "an 
absolutely  prohibitive  rate."  Brushes  and  brush- 
ware,  15%  ad  valorem.  Magnetos,  33JOo  "^ 
x-alorem. 

It  is  also  recommended  that  a  larger  proportion 
of  the  Revenue  should  be  raised  by  reasonable 
import  duties.  .  Such  import  duties  "  would  go  a 
long  way  towards  satisfying  the  reqtiesls  for 
special  protective  treatment  for  the  industries 
under  consideration.  In  view  of  the  threatened 
dumping  of  stocks  which  may  be  accumulated  in 
enemy  countries,  the  Governnient  should  take  such 
steps  as  would  prevent  the  ]K)sition  of  industries, 
likely  to  be  affected,  being  endangered  after  the 
war  or  during  the  period  required  for  a  wider  con- 
sideration of  the  whole  question. 

The  report  is  signed  by  Algernon  F.  Firth,  A.  J. 
Hobson,  Stanley  Machin.  E.  Parkes,  and  Albert 
Spicer,  the  last-named  with  the  reservation  that 
the  consideration  of  a  tariff  for  the  special 
industries  should  wait  imtil  after  the  war,  unless 
it  can  be  undertaken  earlier,  when  the  whole  issue 
can  be  again  considered  in  the  light  of  an  agreed 
policy  with  our  Dominions  overseas  and  our 
]iresent  Allies. 

Import  of  paper.     Commission's  regulatiena. 

TiiE  Royal  Commission  on  Paper  appointed  by 
the  Board  of  Trade  have  is-sued  regulations  as  to 
lii-en-ses  for  the  importation  of  paper  and  paper- 
making  materials.  It  is  provided  that  on  and 
after  March  1.  1916,  no  paper  or  paper-making 
materials  shall  be  imported  by  any  persons  other 
than  those  who  are  licensed  by  the  Commission  or 
by  an  agent  acting  on  behalf  of  a  person  so  licensed, 
licenses  may  be  granted  to  paper-makers  to  import 
during  the  twelve  months  commencing  March  1, 
lUlO,  two-thirds  of  the  weight  of  imported  ma- 


terials whiih  they  consumed  in  the  standard  year. 
Licenses  may  also  be  granted  in  oxcei)tiouiU  cases 
to  dealers  in  papcr-m.iking  materials  at  the  discre- 
tion of  the  t"oninuss.ion.  Ijicenses  may  be  granted 
to  importers  of  paper  to  import  during  the  twelve 
months  commencing  iMarch  1.  191  (i,  two-thirds  of 
the  weight  of  paper  which  thcv  imported  in  the 
standard  year.     The  standard  year  shall  be  1914. 

Licenses  will  be  granted  subject  to  the  condition 
that  the  Ucen-sees  comply  with  the  regulations  of 
the  Commission  as  to  the  distribution  of  the 
materials  of  paper  imported,  and  of  the  paper  made 
from  the  jniported  materials.  The  licenses  issueid 
will  bo  subject  to  withdrawal  by  the  Commission  at 
any  time.  Applications  must  be  made  to  the 
Commission  for  a  license  to  import  paper. 

Then  follow  a  series  of  conditions  which  are  to 
be  observed  by  licensed  importers.  Importers 
shall,  if  reqtiirod,  supply  such  paper  and  the  paper 
made  from  such  materials  to  those  persons  whom 
they  supplied  with  paper  in  the  standard  year  to  the 
extent  of  t  wo-thinls  of  the  weight  of  paper  supplied 
by  them  in  that  >  oar. 

The  Commissioners  have  power  to  deal  with  any 
person  who  xinreasonably  refuses  to  supply  his 
customer  with  two-tliirds"  of  the  weight  of  paper 
supplied  in  that  standard  year.  The  Commission 
have  also  power  to  deal  with  the  question  of  an 
um'oasonable  price  being  demanded. 


Mr.  Hawlinsou  asked  the  President  of  the  Board 
of  Trade  whether  he  will  give  instructions  to  the 
Paper  Commission  to  give  serious  consideration  to 
the  special  requirements  of  those  weekly  trade, 
technical,  and  professional  publications  which  are 
so  necessary  for  the  maintenance  of  our  export 
trade  and  industrial  efficiency  and  to  hear  the 
e\-idence  of  tlie  representatives  of  such  publications 
before  arriving  at  a  decision, 

Mr.  Runciman  has  replied  in  Parliamentary 
papers  :  I  do  not  think  that  it  is  possible  for  the 
Commission,  in  arranging  for  the  distribution  of 
paper  amongst  the  various  users,  to  take  account 
of  the  purpose  to  wliich  the  paper  is  to  be  put. 

Prohibited  crporls.     Order  in  Council,  Feb.  12, 1916. 

The  exportation  of  carbon  electrodes  for  electric 
furnaces  and  of  petroleum  coke  is  prohibited  to 
all  destinations. 

The  heading  "  Capsicum  and  oleo-resin  of 
capsicum  "  in  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations.  Is  replaced 
by  the  heading  "  Oleo-resin  of  capsicum." 

The  heading  "  Bones  for  manure,  dissolved 
bones,  bone  flour,  bone  meal  and  bone  ash,"  in 
the  list  of  goods  the  exportation  of  which  is  pro- 
hibited to  all  destinations  abi-oad  other  than 
British  Possessions  and  Protectorates,  is  replaeed 
by  the  heading  "  Bones,  in  any  form,  whole  or 
crushed  (including  dissolved  bones,  bone  flour  and 
Ixine   meal),   and    bone   ash." 

The  heading  "  Capsicum  and  peppers  "  Is  in- 
cluded in  the  list  of  goods  the  expf>rtation  of  which 
is  prohibited  to  all  destinations  abroad  other  thftn 
British  Possessions  and  I'rotectorates. 

The  heading  "  I^ead,  pig,  sheet  or  pipe  (in- 
cluding solder  containing  lead)  "  in  the  list  of 
goods  the  exportation  of  wliicli  is  prohibited  to 

'  all  destinations  abroad  other  than  British  Posses- 
sions and  Protectorates,  is  replaced  by  the  heading 
"  Lead.  pig.  sheet,  pipe  or  scrap  (including  solder 

[    containing  lead)." 

The  exportation  of  the  following  goods  is  pro- 
hibited to  all  foreign  countries  in  Europe  and  on 
the  Mediterranean  and  Black  Seas,  other  than 
Franco,  Russia  (except  tlirough  Baltic  ports). 
Italy,    Spain,    and    Portugal: — ^Arrack;     casein; 

I   cork    and  cork  dust,  not  including  floor  coverings 

;   manufactured  partly  of    cork  dust. 
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WOOD  PULP. 

BY    ALLAN    SlIITir. 

The  different  kinds  of  wood  piilp  which  are 
largely  produced  may  be  divided  into  two  main 
classes,  mechanical  and  cliemical.  Jlechanical 
pulp,  a.s  tlie  name  suggests,  is  produced  by  me- 
chanical means,  and  chemical  pulp  by  a  combina- 
tion of  meclianical  and  chemical  processes.  The 
process  is  only  about  50  years  old. 

I  will  assvune  that  the  raw  material  is  in  the 
form  of  peeled  and  cleaned  logs  (preferably  spruce) 
4  in.  to  7  in.  in  diameter.  Tlie  first  process  is  the 
grinding.  The  grinders  are  circular  stones,  of  i  to 
oft.  diameter  and  18  in.  to  24  in.  wide.  In  fact, 
much  wider  stones  are  sometimes  used,  say,  up  to 
43  in.,  arranged  with  presses  (generally  hj-draulic) 
fixed  so  as  to  press  the  logs  against  the  "stone.  The 
grinders  make  about  150  to  180  revolutions  per 
minute,  giving  a  speed  of  about  2400  ft.  per  minute 
on  the  grinding  surface. 

There  are  two  kinds  of  grinding,  called  "  cross 
grinding,"  and  "long  grinding,"  according  to  the 
motion  of  the  surface  of  tlie  stone  towards  the 
■wood  fibres.  Cross  ground  pulp  from  the  end  of 
the  log  has  a  short,  fine  fibre,  and  is  suitable  for 
most  papers,  while  long  ground  pulp  is  more  suitable 
for  printing  and  stronger  papers,  and  especially 
for  cardboard.  The  logs  are  pressed  on  the  stones 
by  hydi'aulic  pressure  or  by  an  arrangement  of 
weights,  and  the  fibres  ground  or  rubbed  otY  are 
mixed  with  large  quantities  of  water  and  run  over 
a  coarse  sieve  which  removes  the  knots  and  coarse 
chips.  The  material  which  has  passed  through 
the  coarse  sieve  (or  screen)  is  then  passed  on  to  a 
series  of  sieves,  the  last  being  the  finest,  which 
allows  only  fibre  of  the  required  fineness  to  pass 
through,  the  coarser  material  left  on  the  inter- 
mediate sieves  being  passed  through  a  machine 
for  reducing  or  refining,  after  wliich  it  is  passed 
back  over  the  sieves  with  fresh  pulp  from  the 
grinders.  A  large  quantity  of  water  is  required 
in  the  prooess,  100  to  200  thousand  gallons,  or 
450  to  900  tons,  to  produce  one  ton  of  air-dried 
pulp,  98  to  123  cubic  feet  of  wood  being  also 
required,  and  about  7  J  horse  power  for  24  hours. 

The  nuxture  of  fibre  and  water  leaving  the 
gnnders  contains  only  about  J%  of  solid  material. 
The  separation  of  the  pulp  from  the  water  is 
usually  carried  out  by  means  of  a  cvlinder  machine. 
1  his  consists  of  a  vat  in  which  a  cvlinder  revolves 
which  IS  covered  with  a  wire  netting  of  about 
6  meshes  to  the  inch,  and  this  again  supports  a 
hner  wu-e  cloth  of  about  70  meshes  to  the  inch. 
The  top  of  the  cylinder  is  above  the  contents  of  the 
vat,  and  as  it  revolves  the  water  passes  through  to 
the  inside  and  leaves  a  thin  laver  of  pulp  on  the 
outside,  which  is  picked  up  by  a  felt  running  over 
roUs  on  the  top  of  the  cylinder.  The  felt  an3  pulp 
are  passed  between  press  rolls  which  squeeze  out 
more  water  and  leave  the  pulp  with  65  to  70  "„  of 
water.  The  film  of  pulp  is  then  wound  on  a  roU 
untu  a  thick  solid  layer  is  formed,  which  is 
cut  through  and  falls  from  the  roll  in  a  thick  sheet. 
A  pue  of  these  sheets  is  made,  with  pieces  of  felt 


or  wire  cloth  between  each  pair  of  sheets,  and  the 
piles  are  placed  in  a  hydraulic  press,  where  a 
pressure  of  500  to  700  tons  can  be  obtained,  where- 
by a  further  quantity  of  water  is  removed.  The 
sheets  are  then  made  into  bales  of  a  definite  weight, 
packeil  (in  Hessians),  and  bound  with  iron  wire 
read>'  for  shipment.  As  the  material  has  often 
to  be  delivered  to  paper  mills  at  great  distances 
from  tlie  pulp  mills,  i(,  is  essential  tliat  the  pulp 
should  bo  as  free  from  water  as  possible  to  .save 
freight ;  but  if  the  pulp  is  produced  where  it  is  to 
be  converted  info  jjaper,  it  can  be  scraped  oft'  the 
roll  of  the  machine  into  trucks  without  being  made 
into  sheets,  and  then  transferred  direct  to  the 
beating  engine  of  the  paper  mill. 

In  America  hot  grinding  is  the  general  practice, 
the  temperature,  about  52°  to  54°  C,  being  pro- 
duced by  the  friction  of  the  grinding  stones,  only 
sufficient  water  to  prevent  combustion  being  used. 
Hot  grinding  (cross)  produces  a  stronger  pulp  than 
cold  grinding,  in  which  a  much  greater  quantity  of 
water  is  run  on  the  stones.  The  mass  is  then 
strained  through  sieves  consisting  of  copper 
plates  with  slits  of  0011,  0-013,  and  0015  inch  in 
width  (according  to  quality  of  pulp  required). 
What  does  not  pass  through  the  slits  goes  into  the 
river  as  waste. 

If  the  wood  is  steamed  for  some  time  before 
grinding,  a  brown  milp  is  obtained,  which  is  largely 
used,  either  alone  or  along  with  other  fibres,  for 
the  production  of  brown  papers.  Ground  wood 
alone  has  not  much  strength  but  is  a  good  and  cheap 
filler,  and  is  largely  used  in  combination  with  otljer 
fibres. 

Mechanical  pulp  is  put  on  the  market  in  two 
forms,  50  %  and  100  %.  The  allowance  in  England 
for  atmospheric  moisture  is  10 °o,  that  is,  a  sample 
of  90  %  fibre  and  10  %  moisture  is  known  as  air-dry 
pulp,  and  is  sold  and  invoiced  on  this  basis.  Con- 
sequently a  50°,,  mechanical  sample  should  be 
invoiced  as  100  lb.  for  every  45  lb.  of  absolutely 
dry  fibre.  As  it  is  almost  an  impossibility  to 
deliver  pulp  containing  an  exact  amount  of  mois- 
ture, moisture  tests  are  made  of  the  consignments, 
and  the  weight  to  be  invoiced  calculated  from  the 
results. 

The  following  procedure  is  used  in  testing  the 
pulp  :— 

We  will  suppose  that  a  consignment  of  50  %  pulp 
consists  of  1000  bales;  say  5%,  that  is,  50  bales, 
weighing  5  tons,  are  taken  and  accurately  weighed. 
Samples  are  cut  from  them  in  various  ways,  say, 
from  sheets  1  in.  from  the  top  of  the  bale,  from 
the  centre  and  from  2  in.  from  the  bottom.  Some- 
times triangiUar  pieces  are  cut  from  each  of  these 
sheets,  sometimes  strips,  the  object  beng  to  get 
proper  proportions  from  the  sides  and  centre  of  the 
sheet.  If  the  pulp  has  been  packed  some  con- 
siderable time,  the  outer  portions  may  have  dried 
more  than  the  inside  ;  or  if  exposed  to  the  weather, 
as  when  loaded  as  deck  cargo  on  the  steamers,  the 
bales  may  be  wetter  outside  than  in  the  centre. 

The  samples  which  have  been  taken  are  accu- 
rately weighed  and  then  dried  at  100°  C.  in  a 
water  oven  or  air  bath  untU  the  weight  remains 
constant.  Let  us  assume  that  the  wet  samples 
weighed  100  grms.,  and  49-5  grms.  when  dry. 
This  would  give  49-5%  of  fibre.  Now  if  50  bales 
weigh   5    tons,    1000    bales   weigh    100   tons,    and 

100   tons    at    49-5%  =J^^^^^  =110   tons,    the 

weight  to  be  invoiced. 

It  will  be  obvious  that  the  main  thing,  and  the 
most  difficult  to  secure,  is  the  obtaining  of  samples 
which   fairlv   represent   the   bulk   of    a   delivery. 
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From  a  long  experience,  both  as  a  paper  inill 
chemist  and  ns  a  piilp  mill  chemist,  1  must  admit 
it  is  very  difliiult  to  p«>t  r.'salt-s  whicli  are  rt-nlly 
fair  and  satisfactory  to  both  parties,  and  1  think 
in  the  pvdp  trade  there  are  probaMy  more  disputes 
about  moistvirii  contents  than  in  regard  to  quality. 

The  most  delicate  test  foi  n\echanical  wood  pulp 
is  the  production  of  a  deep  re^i  colour  with  plUoro- 
glu  -inol  in  alcohol  and  concentrated  hydixichloric 
acid.  By  its  use  a  fairly  accurate  estimation  of 
mechanical  fibre  in  a  paper  made  from  various 
materials  can  be  made. 

There  are  tlu-ee  varieties  of  chemical  pulp 
known  as  soda,  sulphate,  and  sulphite  pulps. 

Nearly  every  variety  of  wood  can  lie  reduced  to 
pulp  by  one  or  other  of  these  processes  ;  but 
spruce,  silver  fir,  Scotch  lir,  hemlock,  among  the 
conifers,  and  poplars,  among  the  broad-leafed 
trees,  are  principally  used.  The  p\ilps  produced 
from  the  various  woods  ditTer  greatly  in  strength 
and  felting  properties  and  in  their  amenability  to 
bleaching. 

Soda  pnip  is  prepared  by  digesting  with  caustic 
soda.     This  is  the  oldest  method, 

Sidphate  pulp  is  prepared  by  digesting  with  a 
mixture  of  caustic  soda  and  sodium  sulphide  (the 
material  used  for  niakiug  the  flux  being  .sodium 
sulphate  from  which  the  process  takes  its  name). 
When  the  liquor  is  prepared  it  has  a  composition  of 
al)out  11 — 12  grms.  of  Xa.CO,,  90—100  grms.  of 
XaOH,  and  25 — 28  gi-ms.  of  Na.S  per  litre.  The 
yield  from  spruce  is  greater  in  the  sulphate  process 
than  in  the  soda  method,  and  the  product  is 
stronger. 

Sulphite  process. 

This  process  gives  the  largest  vield  of  paper- 
making  material  from  wood,  and  I  propose  to 
dfeal  principally  with  it,  as  it  is  the  one  in  which  I 
have  had  practical  experience. 

In  Austria  the  hills  are  well  wooded,  two  species 
of  fir  predominating,  viz.,  Fichten  and  Tannen, 
the  former  being  the  more  abundant. 

In  the  autumn  gangs  of  men  go  out  into  the 
woods  in  selected  areas.  The  private  owner  is  not 
allowed  to  cut  as  he  chooses.  He  has  to  get  per- 
mission from  the  State  Department,  and  in  many 
cases  they  insist,  or  are  .supposed  to  insist,  on  the 
replanting.  That  is,  a  man  who  cuts  or  clears 
an  area  has  to  deposit  with  the  Government  a 
certain  amount  of  money  which  is  refunded  when 
he  has  replanted  that  area  successfully.  As  a  rule 
he  pays  the  money  but  does  not  plant.  It  is  very 
hard  to  persua<le  a  peasant  to  invest  money  in  a 
business  where  it  may  take  30  or  40  years  to  get 
any  return.  Going  out  to  buy  lumber,  often  the 
first  thing  one  requires  to  do  is  to  advance  a  sum 
of  money  to  enable  the  man  to  clear  o0  a  mortgage 
which  he  ha.s  given  on  it.  Then  he  comes  again, 
and  one  has  to  give  him  another  advance  to  pay  the 
wages  of  the  men  who  are  to  cut  it.  and  sometimes 
by  the  time  the  wood  is  ready  for  delivery  and  the 
accountis  are  squared  up  it  turns  out  that  the 
amounts  paid  to  account  are  often  fully  equal  to, 
and  sometimes  even  more  than  the  value  of  the 
goods  to  be  delivered.  This  is  a  very  difficult 
thing  to  avoid,  competition  being  so  keen,  and 
these  men  have  the  buyers  practically  in  their 
hands.  Some  ten  years  ago  timber  was  very  easy 
to  obtain,  but  now  it  is  a  matter  of  considerable 
difficulty.  The  trees  are  generally  barked  in  the 
woods — the  bark  being  used  for  tanning  purposes — 
the  liranches  are  cut  oil  and  only  the  stem  wood 
marketed.  The  trunks  are  allowed  to  lie  where 
felled  and  stripped  until  the  snow  falls  and  gets 
frozen,  when  they  can  be  easily  slid  down  the 
valleys,  either  to  the  roads  or,  in  some  districts,  to 
the  banks  of  the  streams.  The  transport  to  the 
railways  or  mills  for  short  distances  is  on  sleighs, 
which,  being  lower  than  lorries,  are  loaded  with 


less  labour,  and  the  teams  can  ha\il  far  heavier 

loads  if  the  weather  conditions  are  good,  and  the 

snow    nicely    frozen,    but    if   the  season  is  a  bad 

one  the  logs  ai-e  often  left  over  until  the  following 

year.      If  the  transport  is  by  river,   the  logs  are 

cut  into  small  lengths  of  1  or  2  metres,  and  marked, 

so  that  the  owiun-sl.ip  will  ho  known,  and  pushed 

into  the  stream  or  river  when  the  lirst  high  water 

comes  in  the  spring,  either  through  rain  or  a  rapid 

thaw,  and  aiti  thus  cheaply  convoyed  to  their  final 

destmation,  or  at  least  parti  of  the  journey.     In 

some  cases  the  logs  are  loft  in  their  full  length  and 

made  \ip  into  rafts,  sometimes  of  great  size,  and  if 

the  joiuney  is  a  long  one,  huts  or  shelters  are  built 

'    on  these  rafts  for  the  men  who  have  to  steer  or 

j   guide  them.     The  rafts  are  sometimes  floated  with 

the  How  of  the  river  or  a  number  of  j-afts  may  be 

I    towed  by  a  tug  boat.      Souk    of  the  mills  are  saw 

mills,  as  in  the  forests  some  of  the  wood  is  generally 

I    more  valuable  for  sawing  than  for  pulp-making; 

and  large  quantiUes  of  the  hard  wood  are  sold  for 

j   fuel,  which  is  more  commonly  used  for  domestic  pur- 

I    poses  than  coal,  as  this  is  often  very  dear  owing  to 

I   the  distance  from  tlio  coal-fields.     The  stoves  also 

are  better  adapted  for  wood  fuel. 

When  the  logs  arrive  at  a  pulp  mill,  they  are 
measured  (the  method  of  mea,sui"emont  vaiying  in 
j  ditTcront  co\mtriosK  and  whUe  some  may  be  taken 
directly  to  the  mill,  the  l>ulk  is  stored,  being  piled 
i  in  large  stacks  in  the  open  air.  The  reasons  for 
I  storing  are  twofold,  one  being,  as  already  ex- 
l  plained,  the  fact  that  the  transport  is  mostly  done 
,  whilst  the  frozen  snow  is  lying  ;  the  second  reason 
is  that  logs  which  have  dried  give  much  less  trouble 
I  in  the  manufacture,  green  wood  often  forming 
globules  of  resin  (or  pitch,  as  it  is  generally  termed) 
in  the  mill.  When  (he  logs  are  taken  into  the  mUl 
they  are  cross  sawn  in  lengths  of  from  18  in.  up  to, 
say,  10  in.,  according  to  the  mannor  in  which  they 
are  to  be  treated  afterwards.  The  next  process  is 
barking,  and  by  this  is  meant  the  removal,  not 
only  of  the  outer  bark,  if  this  has  not  already  been 
done,  but  also  of  the  inner  bark,  which  must  also 
be  carefidly  removed  if  good  clean  pulp  is  to  be 
produced.  The  barking  may  be  performed  either 
by  hand  or  by  machinery.  Many  difl'erent 
machines  for  this  purpose  are  on  the  market, 
some  of  them  being  very  efficient.  In  hand  b.ark- 
ing  the  workmen  employ  an  implement  like  a 
carpenter's  draw  knife.  Barking  by  machinery 
involves  a  loss  of  from  15  to  50  %,  but  with  careful 
hand  barking  the  loss  is  much  less.  Where 
material  is  cheap  and  labour  dear,  it  pays  to  use 
machinery  and  sacrifice  part  of  the  cheap  material  ; 
but  if  wood  is  dear  and  labour  not  too  highly  paid, 
then  it  is  probably  an  advantage  to  resort  to  hand 
barking. 

Wood  which  has  had  the  bark  removed  loses 
from  10  to  30%  in  the  processes  of  cleaning  and 
preparing  for  the  lioiling  proces.s.  The  diameter 
of  the  logs  affects  the  percentage  of  loss  very  much, 
tlie  loss  being  the  greater  the  smaller  the  diameter. 
The  knots  represent  a  large  proportion  of  the  loss. 

The  wood  from  the  barking  machine  is  trans- 
ferred to  the  choppers  which  chop  discs  obliquely 
from  the  ends  of  the  logs,  the  object  of  cutting  at 
an  angle  being  to  save  power.  The  chopping  is 
done  very  (piickly,  and  the  machines  consume  a 
fair  amount  of  power. 

The  chips  from  the  chopping  machine  fall  into  a 
pit  and  are  lifted  by  an  elevalor  to  a  disintegrator 
or  crushing  machine  whiih  breaks  them  up  into 
small  pieces.  I"Yom  the  crusher  the  cliips  fall 
down  a  shoot  into  a  sorter — a  cage  15  to  18  feet  in 
length,  slightly  smaller  at  the  entrance,  and  this 
cage  revolves  horizontally,  the  chips  travelling 
along  towards  the  larger  end.  The  narrow  end  is 
covered  with  a  line  sieve;  just  large  enough  to  allow 
the  sawdust,  sand,  and  dirt  to  fall  through  ;  the 
next  portion  is  covered  with  a  coarser  sieve  and 
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allows  coarser  sawdust  to  pass  through— this  can 
be  worked  up  for  cheaper  papers— the  liret  portion 
is  enerall  V  blown  or  conveyed  along  with  the  l)!irk 
to  the  l.oiler  house  for  fuel.  t)n  the  thud  and 
longest  portioi\  of  the  sorter  is  a  very  coarse  sieve 
with  openings  of,  sav,  tSin.  by  1  in.,  tlirough  which 
the  good  chips  pass  and  fall  on  to  a  belt,  which 
convevs  them  to  a  suitable  position  where  they 
can  ca"silv  be  raised  bv  an  elevator  to  a  loft  above 
the  pans  or  digest  ei-s.  The  bigger  portions 
knots,  etc..  fall  out  at  the  end  of  the  cylinder  and 
are  either  treated  bv  a  crushing  machine  and  re- 
turned to  the  cvlinder  at  the  entrance  end,  or  more 
often  conveved"  hv  an  elevator,  or  blown  by  strong 
fans  through  pipes,  to  the  steam  boiler  plant  for 

bunting.  ,        ,  -     ,  ,i     11 

Slide  doors  in  the  floor  of  the  chip  loft  aUow 
the  digesters  to  be  ea^ilv  filled  as  requu-ed. 

While  the  chips  are  got  ready  in  one  portion  of 
the  mill,  the  cooking  liquor  is  being  prepared  m 
another  part  of  the  works  and  retained  in  the  store 
tanks.  ,  .      ,.  ,  .  , 

In  the  preparation  of  the  cookmg  liquor,  which 
is  essentially  a  solution  of  a  bisulphite  m  excess  of 
siUphurous  "ac'd.  the  base  used  is  <  ither  lime  or 
magnesia  (or  a  mixture  of  these  two,  say  from 
dolomite;,  and  in  some  cases  soda.  The  objection 
to  lime  is  that  if  anv  svdphate  is  produced  its 
practical  in.^olubilitv  leads  to  precipitation  on  the 
fibre  :    ))ut  with  care  this  can  be  easily  avoided. 

There  are  two  methods  of  prepai-ing  the  liquoi-— 
first,  the  tower  svstem,  and  second,  the  milk 
of  lime  process.  In  each  system  the  first  step  is  the 
preparation  of  sulphur  dioxide.  This  is  obtained 
either  bv  the  direct  combustion  of  sulphur  in  air. 
or  bv  the  roasting  of  pvTites.  The  choice  of 
material  wUl  depend  much  upon  local  conditions. 
If  pyrites  can  be  had  near  at  hand,  it  is  by  far  the 
cheaper,  but  if  high  freight  has  to  be  paid  sulphur 
is  preferable. 

For  our  purpose  we  will  assume  that  sulphur  is 
being  used.  This  may  be  recovered  sulphur,  refined 
Sicilian  product,  or'the  natm-al  sulphur  from  the 
American  mines.  Louisiana  sidphur  is  guaranteed 
to  have  a  puritv  of  99  °o.  and  analyses  which  I  have 
made  otten  show  up  to  99-7  "o-  In  spite  of  its 
purity  it  is  not  a  good  free-burning  sulphur. 
There  is  some  small  proportion  of  impurity  which, 
when  burning  in  the  oven,  cakes  on  the  top  of  the 
sulphur  and  almost  stops  the  combustion.  Various 
forms  of  ovens  are  used,  some  of  which  have 
scrapers  to  keep  the  surface  of  the  melted  sulphur 
free  from  a  fine  coating  which  often  forms,  or 
rotary  ovens  may  be  used.  My  experience  is 
that  "it  is  good  works  practice  if  an  average  of 
16%  SO.  can  be  regularly  obtained  by  burning 
sulphur. 

The  theoretical  yield  of  sulphur  dioxide  from 
burning  pyi-ites  in  air  is  16-2  °o  hy  volume,  but 
owing  "to  a  portion  of  the  oxygen  combining 
u-ith  the  iron,  12 °o  of  SO,  in  the"  gases  from  the 
pyrites  ovens  would  be  as  much  as  could  be 
expected.  The  amount  of  sulphur  trioxide  formed 
in  using  p>Tites  is  also  much  greater  than  from 
sulphur.  The  smaller  quantity  formed  from 
sulphur  may  be  neglected,  but  when  large  quan- 
tities are  formed  they  must  be  removed  by  scrub- 
bing, otherwise  calcium  sidphate  is  formed  on  the 
surface  of  the  limestone,  and  is  a  source  of  much 
indirect  as  weU  as  direct  loss  ;  the  quantity  of 
beat  formed  is  also  much  greater,  and  scrubbers 
have  to  be  provided  to  remove  the  bulk  of  the 
sidphur  trioxide,  and  more  eoohng  capacity  pro- 
vided. 

The  mixed  gases,  sulphur  dioxide  and  trioxide. 
oxygen,  and  nitrogen,  coming  from  the  ovens  or 
kilus  are  passed  first  through  cast  iron  pipes, 
which  are  not  much  attacked  by  the  hot  gases, 
but  are  soon  destroyed  by  cooler  gas.  After  the 
gases  have  been  cooled  to  a  temperature  below 


that  at  which  lead  melts  they  are  passed  through 
lead  pipes  to  cool.  Uifterent  kinds  of  coolers  are 
used,  amongst  othei-s,  brick  chambers  containing 
lead  pipes  through  which  cold  water  flows,  or  the 
gases  are  passed  through  lead  pipes  cooled  by 
water  on  the  outside.  The  gases  are  generally 
cooled  to  about  25"  C,  before  being  brought  mto 
contact  with  the  limestone. 

Tower  system. 
In  some  cases  there  are  three  or  four  towers  of 
great  height.  A  httle  above  the  base  of  each  is  a 
false  bottom  made  by  crossing  wood  posts  of  about 
4  in.  thick  and  spaced  about  2  in.  apart.  On  the 
top  of  these  false  bottoms  limestone  is  filled  in, 
and  on  the  top  of  the  tower  is  a  spray  so  that 
liquids  can  be  distributed  over  the  stone.  The 
gas  from  the  sulphur  or  pvTites  burnei-s  is  drawn 
or  forced  in  under  the  false  bottom.  In  some 
cases  there  is  a  fan  between  the  sulphur  ovens  and 
the  towers  bv  which  air  is  drawn  through  the 
burners  and  the  resiUting  gases  forced  through  the 
towers.  In  other  cases  a  fan  or  ejector  is  put  on 
the  top  of  the  last  tower  and  the  gas  is  drawn 
right  through  from  the  burners.  Gas  passing 
through  the  first  tower  is  brought  do\\Ti  through 
earthenware  pipes  to  the  bottom  of  the  second 
tower,  from  the  top  of  the  second  to  the  bottom 
of  the  third,  and  in  some  cases  from  the  third  to 
the  fourth.  Water  is  mtroduced  at  the  top  of  the 
tower,  from  which  the  residual  gases  (principally 
nitrogen  and  carbon  dioxide)  are  being  discharged. 
As  it  flows  down  over  the  stone  it  dissolves  sulphur 
dioxide,  forming  sulphurous  a -id  which  attacks 
the  limestone,  producing  a  solution  of  calcium 
bisulphite.  From  the  bottom  of  this  tower  the 
solution  is  pumped  up  to  the  top  of  the  next  tower 
in  the  series,  and  so  on  ;  the  Uquid  passing  through 
in  the  opposite  direction  to  that  in  which  the  gases 
are  traveUing.  At  the  fourth  tower  the  sulphurous 
gases  are  practically  all  absorbed.  If  the  system 
is  in  good  working  "order,  the  fourth  tower  should 
be  doing  practicaUy  no  work,  but  acting  only  as  a 
reserve.  Each  tower  can  be  separately  discon- 
nected from  the  system  for  refilling  or  for  repairs 
while  the  remainder  are  at  work.  The  liquor 
leaving  the  towers  contains  about  3i°o  SOo,  of 
which  1-3  °o  is  combined,  that  is,  equal  to  a  base  of 
114°o  calciiun  oxide.  About  2-20o  is  free  SO,. 
This  Liquid  passes  from  the  last  tower  mto  a  store 
tank,  and  there  it  is  enriched  by  gases  recovered 
from  the  cooking  process.  The  gases  coming  back 
from  the  digesters  are  passed  through  the  liquor 
in  the  store"  tank,  which  is  thereby  enriched,  so 
that  a  liquor  of.  say,  15  Oq  of  SOj,  of  which  0-84%  is 
combined,  can  be  obtained.  This  is  equivalent  to 
0-73  °o  calcium  oxide  and  5-16  %  free  SOj.  It 
woidd  be  very  desirable,  if  it  could  be  done, 
always  to  have  liquor  of  a  constant  composition, 
but  that  is  impossible  in  practice.  Variation  in 
the  strength  of  the  liquor  depends,  for  one  thing, 
on  whether  the  chips  are  wet  or  dry.  In  winter, 
the  chips  sometimes  appear  to  be  half  wood  and 
half  ice,  and  when  such  chips  go  into  the  digester 
the  amount  of  gas  recovered  from  that  digester 
wfll  be  less,  since  less  liquor  must  be  used.  Such 
chips  are  exceedingly  cold,  and  this  necessitates 
far  more  steam  to  obtain  the  necessary  tempera- 
tiu-e,  which  tends  to  make  weaker  liquor.  The 
temperature  of  the  air  and  of  the  water  are  factors 
to  be  reckoned  with.  In  summer  a  diihculty  m 
many  mflls  is  to  get  water  cold  enough  for  working 
satisfactorily.  In  winter  there  may  be  very  cold 
days,  with  a  residting  increase  of  condensation  m 
the  steam  pipes  and  from  the  digester.  Again,  a 
consignment  of  poor  coal  may  make  it  impossible 
to  k<^p  up  the  pressure  of  steam  in  the  boders  to 
the  usual  standard,  and  the  digesters  bemg  supplied 
with  steam  of  lower  temperature,  the  strei^th  ot 
the  liquor  is  reduced,  and  a  smaller  quantity  ot 
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gas  is  liberatail  in  a  form  suitable  for  onrifhiiiii  the 
liquor  for  the  next  i-ook,  which  is  oonsequontly 
weaker,  and  it  in  its  t»n-n  yioUls  a  poor  recovery, 
for  if  the  liquor  is  low  in  freti  ju'id,  the  amount  of 
recovery  is  l>ound  to  be  less  ;  consequently  it  is 
very  dt*sirable  to  have  stron";  liquors,  as.  if  they 
once  (;et  low  in  free  acid,  they  go  from  bad  to 
woise.  the  elTect  bein^  cuniulativo.  If  the  normal 
strenijth  of  the  total  acid  can  be  kept  at  aV)out 
0  gnus.  SOj  to  the  100  c.c,  there  is  always  sulli- 
cient  gas  being  recovei-ed  to  keep  the  liquor  fairly 
gix>d  under  ailvei-se  conditions,  otherwise  1  do  not 
think  there  is  nuich  advantage  in  having  too  rich 
liquor. 

Assuming  that  the  wood  is  ready  and  that  the 
digester  is  tilled  with  the  chips,  the  li(iuor  is  then 
pumpM  in  until  the  digester  is  nearly  (illod.  Tliore 
are  ditTerent  methods  of  cooking.  In  slow-boiling 
processes  like  the  Mitscherlich  process,  the  wood 
is  first  steamed,  then  treated  with  a  weak  liquor 
in  the  digester,  and  cooked  at  a  comparatively 
low  temperature  for  a  long  period.  This  gives  a 
very  tine  pulp  but  an  expensive  one  to  produce. 
It  is.  however,  one  of  the  quick  boiling  jjroccsses 
whiih  1  shall  describe.  The  boilers  are  of  dilTerent 
kinds.  Tliere  are  rotary  ))oilers,  some  revolving 
horizontally  and  some  like  spheres,  but  in  most 
of  the  big  mills  the  l)oilers  are  of  cylindrical  shape, 
standing  upright.  These  are  of  various  sizes,  and 
the  shape  is  often  altered  to  suit  the  fancy  of  the 
pulp  maker.  The  main  thing  is  to  have  the 
digester  of  such  a  shape  that  when  steam  is  in- 
jected at  the  bottom  it  has  a  fairly  good  circulation 
in  every  part.  If  there  are  parts  of  the  digester 
where  there  is  no  circulation,  or  if  the  steam 
pa.sses  up  the  sides  or  up  the  centre,  inequality  in 
the  cooking  is  the  result.  The  shell  of  the  digester 
is  made  of  steel  plates,  about  an  inch  tliick.  They 
have  to  be  exceedingly  strong.  Ijecauso  they  are 
subjected  to  great  pressure.  The  action  of  the 
liquor  on  the  plate  is  very  rapid  if  the  acid  comes 
into  contact  with  it.  I  have  seen  a  plate  cut  to  a 
considerable  depth  in  one  cooking  where  there  was 
a  small  leak,  and  so  it  is  necessary  to  protecti  the 

ftlates  by  a  lining.  Perhaps  the  most  satisfactory 
ining  is  onain  \mich  there  are  two  layers  of  lirick. 
one  almost  close  to  the  shell  with  a  coating  of 
cement  and  other  ingredients  liehind,  and  the 
other  on  the  top  of  that  built  inside  like  a  brick 
wall  or  a  cliimney  stack.  DilTerent  kinds  of  ))rick 
are  u.sed,  and  digesters  are  lined  with  wliito  fire- 
brick and  a  good  quality  of  hard  brick.  Some  of 
these  linings  are  very  .satisfactory.  1  know  some 
which  have  been  working  many  years  and  still 
seem  as  good  as  new.  On  the  top  of  the  lower 
neck  of  the  digester  a  perforated  plate  is  fixed. 
Underneath  this  plate  are  the  inlets  for  the  steam. 
On  the  top  of  the  digester  there  are  generally  two 
pipes,  one  to  take  the  liquor  when  the  pan  is  full 
and  the  liquor  is  boiling  over  owing  to  the  con- 
densation, and  the  other  when  there  is  less  liquor 
and  only  gas  and  steam  are  coming  oil.  In  some 
cases  all  the  gas  of  the  digester  is  passed  l)ack  into 
the  liquor  for  the  next  cook,  in  other  cases  it  goes 
through  a  separator,  in  which  some  of  the  gases  are 
separated  and  recovered  and  the  liquor  runs  away. 
The  separator,  so  far  as  my  experience  goes,  is  very 
extravagant.  There  is  a  great  lo.ss  of  sulphur 
when  nmch  of  the  liquor  is  nm  into  streams.  On 
the  side  of  the  digester  there  is  generally  a  small 
cock  or  tap  where  the  paninan  can  take  a  sample 
of  the  liquor ;  pressure  gauges  and  thermometers 
are  also  fixed.  It  is  impossible  t<j  tell  the  tempera- 
ture of  a  digester  from  the  pressure,  since  there  is 
an  unknown  quantity  in  the  tension  of  the  SOj. 
When  the  chips  and  liquor  have  been  fllleti  into  the 
digester,  the  liil  is  securely  fixed  and  the  steam 
turned  in.  It  takes  i)robably  four  liours  to  boil 
the  contents  of  a  pan.  During  this  operation  it  is 
-necessary  to  relieve  the  increase  of  pressure  in  the 


digester,  otherwise  the  entrance  of  nwre  steam 
is  prevented.  The  gas  which  is  being  liboratod 
is  taken  back,  after  cooling,  into  the  licpior  in 
the  storage  tanks.  jVflerwards.  when  the  (ligestor 
is  full,  not  only  ga«,  but  liquor,  comes  back, 
which  means  bringing  back  both  base  and 
acid.  After  the  liquor  reaches  the  boiling  point, 
the  steam  is  kept  on  >u\til  the  tenipci-atiu-o  reaches 
130-  to  llO^r.  During  cooking,  the  ])anmaster 
cannot  see  the  contents  of  the  pans,  and  it  is 
impossible  to  get  a  sample  of  the  wootl  to  see  how 
it  is  digested,  but  he  can  gel  a  sample  of  the  liqiior. 
and.  by  means  of  standard  iodine  solution, 
estimate  the  amount  of  sulphurous  acid.  He 
observes  the  smell  of  the  licjuor  aiul  its  colour,  and 
by  these  indications  ho  can  toll  fairly  accurately 
what  the  condition  of  the  pan  is,  and  how  mucii 
longer  it  nmst  be  cooked  ;  if  the  cooking  is  not 
sutliciently  carried  out.  the  pxilj)  is  too  raw.  and 
if  over-cooked  it  is  too  soft  and  too  weak,  in 
addition  to  giving  a  low  yield  of  libre.  In  some 
mills  the  pans  are  cooked  for  about  10  hours,  in 
others  for  Iti  or  17,  .and  in  some  even  for  2(5  or 
27  hovu's — depending  to  a  great  extent  on  the 
temperature  at  whi<h  the  process  is  carried  out, 
and  the  strength  of  the  cooking  liquor.  After 
the  cook  is  linished,  the  panmastor  in  some 
cases  opens  the  gas  taps  to  the  full,  sliuts  olf 
tlie  steam,  and  lets  off  as  much  uf  the  sul- 
phurous aiid  its  possible.  He  then  opens  the 
tap  at  the  bottom  and  runs  out  the  liquor 
into  the  river.  The  pan  may  be  filled  up  with 
cold  «ater  and  the  piilp  washed  once  or  twice  and 
run  out  into  drainers,  which  are  large  tanks  with 
perforated  bottoms  through  vi'hich  the  water  can 
get  away.  In  other  mills  a  valve  is  opened  and 
the  wood  is  blown  out  under  full  pressure  into  a 
largo  tank,  which  also  acts  as  a  drainer.  In  this 
manner  a  digester  of  10  tons  capacity  can  be  blown 
out  in  ten  minutes,  whereas  by  the  first  method 
it  woiUd  take  two  or  throe  hours  to  get  the  pan 
emptied.  In  the  one  case  time  is  saved,  and  the 
plant  turns  out  more  pulp  ;  in  the  other  sulphur 
is  saved,  as  when  a  pan  is  blowni  under  pressure 
the  residual  liquor  always  contains  a  larger  per- 
centage of  SO  2. 

Some  mills  make  pulp  with  10%  of  sulphur, 
others  use  nearer  15%,  partly  owing  to  the  dilTor- 
ence  in  the  manner  in  which  the  digesters  are 
emptied.  The  pulp  is  washed  in  the  drainers  and 
then  run  through  sand  traps,  which  are  long  canals 
or  wooden  troughs,  in  which  the  knots  and  heavy 
material  settle  to  the  bottom,  and  the  rest  flows 
on  to  tile  screens.  These  screens  are  of  various 
kinds,  principally  revolving  copper  sheets  with 
very  fine  slits  through  which  the  fibres  pass.  The 
solution,  as  it  comes  through,  has  just  the  appear- 
ance of  water,  but  contains  the  fibre  in  a  very  fine 
state.  If  the  pulp  is  to  be  marketed  in  the  un- 
bleached condition,  it  is  made  into  a  web  on  a 
paper  machine,  then  made  into  rolls  or  cut  into 
sheets  and  packed  ready  for  shipment,  but  if  it  is 
to  be  bleat^hcd  the  drying  process  is  omitted.  The 
moist  pulp  coming  from  the  wet  end  is  put  into 
large  bleaching  engines  where  the  bleaching  takes 
place.  It  generally  takes  2%  more  lileach  for  a 
pulp  maker  to  bleach  his  pulp,  if  he  is  going  to  put 
it  on  the  market,  than  a  jiapcr  maker  requires, 
because  he  has  to  bring  it  up  to  a  mucli  bettor 
colour  to  allow  for  a  certain  amount  of  going  back, 
which  will  occur  unless  it  is  very  well  made  and 
well  bleached. 

I  have  had  experience  in  bleaching  with  sodium 
hypochlorite  as  the  bleaching  agent,  made  by 
electrolysis  from  common  salt  and  used  in  that 
condition.  A  good  many  people  maintain  that 
electrically  j)i'epared  solutions  are  more  efficient 
in  bleaching  than  solutions  of  similar  strength  pre- 
pared from  bleaching  powder.  I  made  a  very 
exhaustive  test  on  a  big  scale,  in  which  many  tons 
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of  material  were  bleached  at  the  same  time — one 
by  a  solution  of  bleaching  powder,  and  one  by 
sodiuni   hypocldorite,   and   I   found   the  same,   or 

Eractirally  identical  results,  in  Ijoth  cases.  Sodium 
vpocldorite  is  lunch  the  more  advantageous 
bleaching  agent,  liecause.  when  stored,  the  pulp 
will  retain  its  colour  better  than  pulp  bleached  with 
bleaching  powder,  probably  owing  to  the  fact 
that  smfvll  fiuantities  of  calcium  remain  in  the  (ibre 
which  it  is  inipossible  to  wash  out  in  the  mill. 

In  the  condition  as  marketed,  every  ton  of  pulp 
has  taken  aliout  liiO  cut)ic  feet  of  peeled  wood. 
2  cwt.  of  sulphur.  2i  cwt.  of  limestone.  2  cwt.  of 
bleaching  powder,  and  for  cooking  probably 
12  cwt.  of  coal,  that  is  in  a  mill  using  water  power. 
Otherwise,  where  steam  has  to  be  used,  lioth  for 
cooking  and  for  power,  it  takes  more  than  a  ton 
of  coal  to  produce  a  ton  of  pulp.  Less  than  25 "^ 
of  the  weight  of  the  original  tree  is  found  in  the 
pulp  which  is  produced,  and  to  convey  some  idea 
of  the  great  amount  of  this  product  which  is  used 
in  the  paper  trade,  it  is  safe  to  s;vy  that  over  two- 
thirds  of  the  material  used  in  paper-making  at 
the  present  time  is  one  or  other  of  these  wood 
products.  Thousands  of  tons  of  this  cellulose  are 
also  used  bv  the  artificial  silk  maker  everv  vear. 


New  York  Section. 


Meeting  held  at  Bwnford  Hall  on  Friday,  January 
21st,  1916. 


DR.  W.  M.  GROSVENOR  IN'  THE  CHAIR. 


PRESENTATION   OF  THE   PERKIN   MEDAL 
TO  Dr.  L.  H.  BAEKELAND. 

The  Chairman,  in  the  course  of  some  introduc- 
tory remarks,  recalled  the  circumstances  under 
which  the  Perkin  Medal  fund  was  established  in 
1907. 

Prof.  r.  F.  Chandler,  in  presenting  the  Medal, 
said  that  Dr,  Baek eland  was  born  in  1863  at 
Ghent,  where  he  received  his  early  education. 
In  1880  he  entered  the  University,  and  later  was 
appointed  Assistant  Professor,  and  in  18S9 
Associate  Professor  of  Chemistrj-.  In  the  mean- 
time, in  1887,  he  had  been  appointed  Professor  of 
Chemistry-  and  Physics  at  the  Crovernment  Normial 
School  of  Bruges.  ' 

Before  leaving  Ghent,  he  had  become  deeply 
interested  in  photography.  Since  the  early  'eighties 
Ghent  had  become  a  centre  of  the  new  industry 
of  dry-plate  manufacture,  started  there  by  Dr. 
Van  Monckhoven.  Dr.  Baekeland  was  an  en- 
thusiastic amateur  photographer,  and  had  followed 
every  step  of  the  new  processes,  with  the  result 
that  he  acquired  some  reputation  in  this  new 
branch  of  chemical  industry. 

On  his  arrival  in  New  York  in  1S89.  he  was 
appointed  chemist  to  Messrs.  E.  and  H.  T.  Anthony 
and  Co.,  manufacturers  of  photographic  lilms  and 
bromide  paper.  This  firm  later  joined  the  Sco- 
ville  Co.  in  establishing  the  Ausco  Co. 

After  two  years,  heleft  the  Anthony  firm  and 
established  himself  as  a  consulting  research 
chemist,  and  devoted  himself  to  developing 
several  chemical  processes  which  he  had  devised". 

In  1893.  in  partnership  with  ilr.  Leonard  Jacobi, 
he  founded,  in  Yonkers.  the  Nepera  Chemical  Co., 
where  he  started  the  manufacture  of  various  kinds 
of  photographic  papers.  One  of  these  papers, 
which  was  called  "  Velox,"  has  since  earned  a 
great  reputation  as  a  printing  paper. 


Dr,  Baekeland  had  worked  to  perfect  this  paper 
as  far  back  as  1883,  while  he  w^as  still  a  student  in 
Ghent,  but  its  importance  as  a  possible  subject 
for  a  commercial  enterprise  did  not  become 
apparent  to  him  till  much  later. 

.Silver  chloride  emulsions  had  been  proposed  and 
described  in  1891  by  Kder  and  Pi/.zighelli,  but 
their  process  was  carried  out  along  the  same 
general  lines  as  the  manufacture  of  silver  bromide 
emulsions,  namely,  precipitation  and  ripening, 
followed  by  washing  to  remove  the  soluljle  salts 
resulting  from  the  reaction. 

Baekeland  had  found  that,  as  far  as  silver 
chloride  emulsion  is  concerned,  the  last  two  opera- 
tions, although  they  increased  the  sensitiveness  of 
the  emidsion.  had  a  disastrous  influence  on  the 
tone  and  general  gradation  of  the  image.  e.speciaUy 
in  the  shadows.  He  had  discovered  that,  in  order 
to  keep  these  desirable  qualities,  it  was  necessary 
to  produce  silver  chloride  in  a  special  colloidfil 
condition,  wliich  is  easily  distiu-bed  by  any  after 
treatment  of  the  emulsion,  as  for  instance  "ripen- 
ing "  or  washing.  By  omitting  the  washing 
entirely.  Baekeland  found  that  he  could  make 
a  colloidal  silver  chloride  which  was  relatively 
insensitive  to  the  yellow  rays  of  the  spectrum,  and 
therefore  could  be  manipulated  by  candle  or  gas- 
light, if  not  brought  too  near,  "  This  made  the 
paper  incomparably  inferior  to  bromide  paper  or 
ordinary  silver  chloride  paper,  so  far  as  speed  is 
concerned.  But  Baekeland  realised  the  important 
fact  that  by  exposing  quite  close  to  the  artificial 
light,  and  developing  the  image  at  a  safe  distance 
(a  few  feet),  the  apparent  defect  could  be  turned 
to  a  great  practical  advantage. 

The  paper  was  sold  under  the  name  of  "  Velox," 
and  met  with  very  scant  favour  at  first ;  but 
after  the  value  of  the  process  was  clearly  recognised, 
it  gained  rapidly  in  popularity,  and  "in  1899  the 
Eastman  Kodak  Company  bought  the  entire 
business  enterprise.  This  "placed  Dr.  Baekeland 
in  a  position  to  devote  all  his  time  and  energj-  to 
study  and  research. 

Dr.  Baekeland  then  turned  his  attention  to 
electro-chemistry,  and  after  spending  a  winter  in 
the  electro-chemical  laboratory  at  the  Techno- 
logical Institute  at  Charlottenburg.  he  equipped 
a  modest  private  laboratory  at  Yonkers.  and 
pro\-ided  it  with  a  few  electro-chemical  apphances 
for  firrther  study. 

About  that  time.  C.  P.  Townsend  had  invented  his 
now  famous  electrolytic  cell,  for  producing  caustic 
soda  and  chlorine  from  salt.  Baekeland  was 
requested  by  Mr.  E.  H.  Hooker  to  take  the  direction 
of  the  work  prehniinary  to  the  industrial  develop- 
ment of  this  invention".  This  he  did  in  company 
with  the  inventor  and  several  other  experts.  The 
work  finally  resulted  in  the  formation  of  the  Hooker 
Electrochemical  Co..  and  the  erection  at  Niagara 
Falls  of  one  of  the  largest  and  best-equipped 
electro-chemical  plants  in  the  world,  with  which 
he  is  stUl  connected  in  an  advisory  capacity.  In 
this  connection  he  took  out  his  first  two  patents, 
"  Apparatus  for  regenerating  electrol>-tes,"  and 
"  Aji  electrolytic  diaphragm  and  method  of  making 
same." 

Bakelite. 

Dr,  Baekeland's  crowning  work  is  the  solving 
of  the  mysteries  involved  in  the  action  of  form- 
aldehyde upon  phenols,  and  giving  to  the  world 
the  new  material  "  Bakelite.'' 

Bakelite  is  a  so-called  condensation  product  of 
phenol  and  formaldehyde.  Instead  of  phenol,  its 
homologues,  cresols.  or  other  phenolic  bodies  can 
be  used,  and  instead  of  formaldehyde,  other 
substances  which  have  the  .same  functions,  as  for 
instance,  methylal,  paraform,  and  hexamethyl- 
enetetramine. 
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Baekeland's  first  work  in  this  direction  con- 
sisttxi  in  an  unsui'cossful  attempt  to  discover  a 
solvent  for  the  intiisibU^  and  insohible  product 
olitained  by  Klceberg  usinsi  i-oncentrateti  hydro- 
chloric acid  as  condensiutr  agent.  He  next 
attempteti  to  produce  the  same  product  where  it 
was  ultimately  reqiiired.  cj..  in  the  wood  fibre, 
hoping  thereby  to  iiicnist  the  librcs  o{  the  wood 
with  an  unusually  hard  and  inert  substance,  and 
give  to  the  wood  new  properties.  He  encountered 
endless  dilViculties.  Certain  classes  of  wood. 
speciaUy  the  higher  grades,  instead  of  becoming 
harder,  became  softer.  He  also  noticed  that 
chemical  reactions  in  these  capillary  conditions 
prt>ceed  in  a  very  ditTerent  way  than  in  a  flask, 
for  the  reason  that  the  chemical  dynamics  in 
capillary  spaces  are  considerably  disturbed,  so 
that  the  reaction,  which  may  terminate  rapidly 
and  completely  in  a  wide  vessel,  will  be  consider 
ably  hampered  when  the  motiility  of  the  molecules 
is  disturbed  by  capillary  conditions.  On  this 
account,  the  phenol,  before  it  had  time  to  enact 
upon  the  formaldehyde,  had  every  opportunity 
for  destroying  the  fibre.  He  concluded  that  in 
order  to  have  any  success,  he  should  either  be 
able  to  accelerate  the  reaction  by  some  means,  or 
partially  start  the  reaction  outside  the  wood 
fibre,  and  finish  it  afterwards  within  the  tissue  of 
the  wood,  after  injection. 

Tliis  led  Ixim  to  a  long  systematic  investigation, 
in  which  he  established  practically  all  impor- 
tant facts  on  which  is  based  the  foundation  of 
the  present  industrial  processes  of  Bakelite. 
He  found  that,  under  certain  conditions,  he 
could  dissect  the  reaction  in  diflferent  succeed- 
ing steps,  where  one  of  the  first  steps  was  the 
production  of  an  intermediate  substance  which, 
although  it  had  the  general  appearance  of  a 
resin  on  account  of  its  brittlene.ss,  its  solubility, 
and  its  fusibUit}-.  differed  radically  from  the 
natural  resins  by  the  fact  that  as  soon  as  it  was 
heated  at  a  certain  temperature  above  its  melting 
point,  it  changed  into  an  entirely  different  body, 
much  harder  and  stronger  than  the  original 
resinous  material,  and  having  the  appearance  of 
natural  amber  though  much  stronger,  and  had 
another  advantage  over  amber  or  similar  resins, 
it  was  infusible  and  insoluble  in  all  known  solvents. 
He  aLso  established  the  fact  that  in  the  different 
reactions  which  engendered  this  substance,  there 
is  one  phase  where  polj-nierisation  occurs  and  that 
this  phase  is  accompanied  by  self-heating,  which 
brings  about  a  considerable  rise  of  the  temperature 
of  the  ma.ss,  so  that  whenever  an  attempt  is  made 
to  hasten  this  part  of  the  process  when  produces 
hardening,  the  self-heating  becomes  so  exaggerated 
that  gaseous  products  are  evolved,  which  cause 
porosity  of  the  mass,  making  it  wortliless.  In 
order  to  offset  this,  he  introduced,  besides  other 
means,  the  use  of  a  very  strong  counter-pressure 
during  the  period  of  polj-nierisation. 

He  discovered  aLso  that  the  presence  of  ammonia. 
or  another  base,   in   suitable   proportions,   would 
lead   to  the  production  of  the  infusible  product, 
while  in  the  presence  of  an  acid,  the  formation  of   i 
permanently    fusible    resins    wUl    be    favoured    if   I 
phenol  is  in  excess  :  also  that  the  use  of  a  suitable 
base  in  proper  quantities,  gives  an  easy  means  of 
rontrolUng    the    reaction    at    whatever    i)hase    is   I 
desirable.     I'>om  then  on,  it  became  possible  to  I 
prepare  an  initial  condensation  product  which  was  I 
still  fusible  and  pla.stic,  and  mould  or  form  it,  or  | 
dissolve  it,  and  then  afterwards,  under  the  action   ' 
of   heat,    polymerise   and    harden    it   to    the    final 
condition    of    maximum    hardness    and    strength,   I 
where  it  is  no  longer  fusible  or  soluble. 

The    initial    Bakelite    is    designated    usually    as 
Bakelite  A  ;  before  it  is  polymerised,  it  dissolves 
and    melts    to    a    liquid  ;    but   this    liquid,    when  | 
sufficiently  heated,  is  converted  into  a  solid  which  i 


will  not  melt  or  dissolve ;  it  has  been  polymerised 
into  Bakelite  C, 

The  action  of  ammonia  in  presence  o(  form- 
,'  aldehyde  in  this  i>rocess  is  similar  to  that  of  the 
I    use  of  hexameth>lonetetramine. 

It  was  fomid  also  that  the  mechanical  properties 
of    these    infusible    londi-iis.ation    products    were 
enormously     improved     by     the     introduction    of 
fibrous  substances,  as  for  instance,  wood  fibre  or 
asbestos.     All  pulverulent  fillers  which  are  success- 
fully   used    in    conjunction    with    other     plastics, 
instead    of    improving    B.akolite,    make    it    worse. 
This  is  due   probably   to   the  fact  that   Bakelite, 
j    although  it  has  an  unusually  high  tensile  strength, 
I    has   a    relatively    low    degree    of    elasticity    which 
makes    it    sensitive    to    impact   and    shock.     The 
introduction    of    fibrous    materials    into    Bakelite 
!    makes  it  enormously  more  resist;ant  to  shock  than 
I    the  pure  article. 

Many  other  facts  were  established  by  his  work. 
!    For  instance,  it  was  demonstrated  that  among  the 
I    homologues  of  phenol,  it  was  not  immaterial  what 
'    kind  of  homologue   is  used.      Thus  o-cresol  tends 
towards  the  formation  of  fusible  products  of  low 
strength  ;     p-cresol   also    gives   condensation  pro- 
ducts of  very  inferior  qualities,  while  m-cresol,  or 
mixtm-es  of  m-  and  p-cresol,  give  the  best  product. 
This  enables  the  use  of  some  of  the  more  available 
cresols,  instead  of  expensive  phenol. 

He  not  only  pointed  out  reliable  methods  for 
producing,  at  will,  either  a  fusible  or  an  infusible 
resin,  but  he  gave  the  explanation  why  in  one 
case  one  substance  and  in  another  case  a  different 
one  was  obtained,  when  starting  from  the  same 
raw  materials.  He  established  the  theoretical 
relations  and  parentage  of  those  ditTerent  sub- 
stances, all  derived  from  the  same  raw  materials 
and  yet  so  different  in  their  properties  and  technical 
uses. 

Before  he  had  puliished  the  results  of  his 
work,  there  existed  not  a  single  industry,  nor  a 
single  application  of  any  importance  based  on 
these  condensation  products.  Since  he  has  pub- 
lished his  patents  and  read  his  xaapers  there  have 
been  started  here  and  in  Europe  numerous  fac- 
tories where  these  processes  are  used  for  the  most 
varied  purposes,  ranging  from  the  manufacture  of 
a  billiard  ball  to  that  of  a  wireless  telegraphic 
apparatus  ;  from  the  manufacture  of  a  self-starter 
for  automobiles  to  that  of  transparent  fountain- 
pens,  tliis  range  of  varieties  embracing  such 
articles  as  switch-boards  for  battleships,  mouldings 
for  kodaks,  phonograph  records,  casings  for 
instruments  of  precision,  armatures  and  conunuta- 
tors  for  dynamos  and  motors,  telephone  receivers, 
railroad  signals,  grinding  wheels,  umbrella  handles, 
buttons,  cigar-holders  and  pipe  stenis,  articles  of 
ornament,  etc. 

The  General  Bakelite  Co.  has  a  very  complete 
plant  at  I'erth  Ainboy,  where  the  raw  materials 
are  made  ;  there  are  a  large  number  of  licensees  iu 
the  United  States  ;  Bakelite  plants  in  Germany, 
France,  and  England  ;  and  several  factories  in 
Europe  where  Bakelite  goods  are  manufactured 
under  license,  for  example,  two  Bakelite  button 
factories  in  Germany  and  one  in  Russia. 

It  was  at  first  thought,  by  some,  that  some  of 
the  early  investigators,  beginning  with  Adolf 
Bayer,  must  have  anticipated  Dr.  Baekeland  in 
his  discoveries  and  inventions,  but  this  is  not  the 
case.  The  subject  was  thoroughly  tried  out  in  the 
U.S.  District  Court.  Eastern  District  of  New  York, 
before  Judge  Ch.at  field,  who  rendered  his  decision 
in  Dr.  Baekeland's  favour,  clearly  pointing  out 
step  by  step  the  radical  difference  between  the 
work  of  Baekeland  and  each  one  of  the  prior 
writers  and  patentees. 

Dr.  E.  H.  Baekeland.  in  thanking  the  I'erkin 
Medal  Committee  for  the  honour  which  had  been 
conferred  on  him,  said  : — My  real  intense  educa- 
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tion  only  began  aft«r  I  had  left  the  University 
of  Ghent,  and  became  confronted  with  the  big 
problems  and  responsibilities  of  practical  Ufe  : 
this  education  1  received  mainly  in  the  United 
States,  where  for  twenty-seven  yeai-s  I  was  thrown 
in  contact  with  so  many  varied  subjects.  I  hope 
to  remain  a  post-araduate  student  at  that  greater 
school  of  pra<-tical  Ufe.  which  has  no  fixed  curri- 
■  uUim  and  where  no  academic  degrees  are  con- 
ferred, but  where  WTong  petty  theories  ai-e  best 
cured  by  hard  knocks.  When  a  young  teacher  of 
chemistry.  I  believed  that  everything  was  as 
simple  as  it  appears  in  the  text  books.  This  lasted 
uutU  I  tried  to  make  silver  bromide  for  the  com- 
mercial preparation  of  photographic  emulsions. 
Stas  ha<l  already  shown  that  there  were  three  or 
four  different  varieties  of  silver  bromide,  all  of 
exactly  the  same  chemical  composition,  yet  difier- 
ing  in  their  physical  properties.  By  the  time  I  got 
fully  engaged  in  the  manufacture  of  silver-salt 
products  for  photographic  purposes.  I  had  come 
to  the  conclusion  that  there  existed  perhaps  a 
hundred  varieties,  but  that  of  those  hundred 
varieties,  there  was  only  one  which  would  assure 
me  success  as  a  manufacturer. 

This  gave  me  one  of  my  first  warnings  not  to 
accept  any  chemical  explanation  in  too  simple 
terms,  and  engendered  in  me  the  ever-growing 
belief  that  the  apparently  simplest  chemical  re- 
actions are  incomparably  more  compUcated  than 
test -book  generaUsations  led  us  to  believe. 

My  experience  is  probably  similar  to  that  of 
many  an  industrial  chemist  who  has  had  to  learn 
by  experience,  that  after  he  may  think  he  knows 
everything  on  a  certain  subject,  he  is  constantly 
confronted  with  endless  matters  of  detail  which 
«t  first  seemed  so  trifling  as  to  be  unworthy  of 
attention.  And  yet  it  is  these  details  which'  fre- 
quently determine  whether  the  practical  solution 
of  a  problem  is  possible  or  not. 

The  History  of  Velox. 

In  undertaking  the  manufacture  of  some  new 
kinds  of  photographic  paper  I  was  lucky  enough 
to  make  the  acquaintance  of  Mr.  Leonard  Jacobi, 
of  San  Francisco,  who  was  willing  to  risk  some 
capital  in  my  venture.  He  knew  nothing  of 
chemistry,  nor  of  any  technical  matters,  but  he 
was  very  careful  and  conscientious  in  business 
matters,  and  honoured  me  with  his  impUcit  confi- 
dence. Prom  him  I  learned  some  of  the  practical 
rules  of  business  life.  We  had  more  than  our 
share  of  the  usual  technical  troubles  which  accom- 
pany the  starting  of  any  new  enterprise.  It  was 
found,  for  instance,  that  while  we  could  make 
excellent  paper  in  temperate  weather,  it  became 
practically  a  hopeless  task  to  do  so  in  the  hot 
sununer  days.  The  remedy  seemed  easy  enough, 
80  we  tried  to  rectify  the  conditions  of  temperature 
by  artificial  cooling',  but  this  had  not  the  required 
effect,  and  after  a  while  we  found  the  troubles 
were  not  due  so  much  to  the  factor  of  temperature 
a-s  to  the  moisture  in  the  air.  This  led  us  to  instal 
a  refrigerating  system  over  which  the  air  could 
be  drawn  first  so  as  to  precipitate  its  moisture  as 
ice.  after  which  the  dried  air  could  be  sent  over 
heated  pipes  so  as  to  heat  it  to  the  proper  terhpera- 
ture  before  it  entered  the  paper-coating  machine. 
At  that  time,  this  seemed  a  rather  paradoxical 
method  of  operating,  but  to-day  it  has  been 
adopted  by  several  large  manufacturers  of  photo- 
graphic papers  and  films.  In  the  Gayley  process 
a  suuilar  method  is  used  for  insuring  uniform  drv- 
ness  of  the  air  for  blast  furnaces. 

In  Europe,  where  the  himiidity  of  the  air  does 
not  vary  to  such  a  great  extent  between  seasons, 
manufactiu-ers  have  scarcelv  anv  conception  of 
what  difficult  problems  are  enc'ountered  in  the 
L  mted  States,  where  in  winter  the  air  is  so  drv  as 
to    cause    electric    sparks    and    abundant    static 


electricity  by  friction,  while  in  the  summer  months, 
the  air  is  often  so  saturated  with  moisture  that  any 
objects  or  macliinery  condense  himiidity  on  their 
surfaces  at  temperatiu-es  as  high  as  76'  F.  The 
humidity  in  the  air  during  our  hot  summer  season 
is  very  hard  on  photographic  prints,  which  fre- 
quently deteriorate  in  a  few  weeks  in  summer  time. 

In  the  early  nineties  and  following  years,  this 
country  was  using  more  and  more  photographic 
printing  methods,  wliich  consisted  of  the  so-called 
combined-bath  processes,  by  which  the  image  was 
toned  and  fixed  at  the  same  time.  At  that  time, 
practically  all  manufacturers  of  new  sensitised 
paper  advocated  this  rather  easy  process.  Few,  if 
any,  hesitated  to  promise  permanency  of  these 
prints,  and  this  on  the  strength  that  such  prints 
had  been  preserved  successfully  in  Europe.  A 
rather  simple  test  gave  me  a  method  of  distinguish- 
ing which  kind  of  photographic  prints  were  most 
likely  to  fade.  This  test  consisted  in  cutting  a 
photograph  in  two  and  exposing  one  half  in  a  jar 
to  the  fumes  of  amnaonium  hydrosulphide.  This 
treatment,  in  a  few  hours,  showed  the  same 
amount  of  fading  as  would  have  been  produced 
under  ordinary  conditions  after  months  or  years. 
Upon  the  result  of  these  experiments,  I  had  based 
the  manufacture  of  several  sensitised  papers  which 
I  could  unhesitatingly  recommend  as  giving 
permanent  prints.  One  of  those  papers  we  called 
Velox.  In  this  process  prints  are  exposed  for 
a  short  time  to  artificiad  light  and  developed 
by  the  same  light.  It  required  four  years  of 
strenuous  introduction  before  the  business  began 
to  show  some  sUght  profit,  notwithstanding  the 
fact  that  all  unnecessary  expenses  were  carefully 
avoided.  Two  years  more  and  the  business  enter- 
prise began  to  prosper  rapidly,  and  then  I  was 
offered  a  good  price  for  my  interest  in  the  business 
by  the  Eastman  Kodak  Company,  and  I  retired 
entirely  from  this  field. 

,  Velox  was  never  patented,  but  its  name  is  a 
trade-mark.  At  that  time.  I  was  already  aware 
how  difficult  and  expensive  it  is  to  carry  on  patent 
htigation.  and  I  reahsed  too  well  that  we  could 
neither  afford  the  money  nor  the  time  connected 
with  patent  fights.  So"  I  preferred  to  keep  the 
process  secret  long  enough  to  permit  us  to  build  up  a 
sohd  business  by  the  time  our  competitors  would 
have  been  able  to  devise  the  same  methods. 

Although  I  have  had  to  change  somewhat  my 
views  on  the  subject  of  patents,  I  still  believe 
that  the  man  who  takes  out  a  patent  for  chemical 
processes,  and  does  not  have  at  his  disposal 
abundant  means  to  defend  his  patent -rights  before 
the  courts,  is  at  a  considerable  disadvantage 
against  unscrupulous  infringers.  Chemical  process 
patents  which  can  be  followed  out  in  secrecy  can 
be  too  easUy  infringed  with  impunity,  because  it  is 
too  difficidt  and  expensive  to  establish  these 
infringements  before  our  courts  of  law. 

"  Product  patents  "  for  chemical  substances 
protect  somewhat  better  ;  but  even  there,  htigation 
is  considerably  more  difficult  and  intricate  than 
for  purely  mechanical  patents,  which  are  easier  to 
understand  by  intelligent  judges  even  if  they  have 
no  scientific  training  ;  this  important  point  of 
difference  has  too  often  been  lost  sight  of  in  any 
proposed  changes  of  our  patent  laws. 

Electrolytic  soda. 

About  twelve  vears  ago,  I  was  entrusted  by 
Mr.  E  H.  Hooker  with  the  examination  of  the 
Townsend  cell.  The  inventor  of  this  cell,  C.  P. 
TowDsend.  had  already  studied  the  details  of  his 
invention  with  a  thoroughness  which  is  rather 
uncommon  ;  he  furthermore,  in  its  construction, 
had  the  benefit  of  the  engineering  experience  of 
Elmer  A.  Sperry.  Together  they  had  practically 
tested  in  the  laboratory  everythiiig  which  seemed 
of  importance  about  the  design  and  operation  of 
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the  cell.  At  that  time,  there  existed  much 
scepticism  as  to  whether  a  iliaphn»i:ni  cAl  for  the 
manufacture  of  caustic  soda  and  clUorine  would 
ever  rival  the  men-ury  cell,  brought  to  such  per- 
fection liy  H.  Y.  Castner. 

To  investigate  this  cell  under  actual  factory 
conditions  where  it  would  he  operated  by  avera-ie 
labour,  two  full-sized  model  cells  wei-e  built  and 
operateil  under  var>-ing  condition-;,  day  and  night 
uninterruptedly  for"  nTonths.  This  gave  us  au 
opportunitv  of  improving  details  of  construction. 
With  the  "additional  experience  thus  gained,  we 
could  now  make  more  correct  estimates  and 
specifications  for  a  full-sized  plant.  But  even 
this  plant  was  not  built  in  full  at  once,  but  only 
to  the  extent  of  the  smallest  section  which  could 
be  operated.  We  liad  thus  further  opportimities 
for  detecting  weak  points  and  introducing  further 
improvements  or  simplifications.  After  this  period, 
however,  there  was  no  furtlier  risk  in  the  con- 
struction of  the  full-sized  plant.  .Moreover,  the 
experience  which  had  been  gained  by  the  pre- 
liminary expenditure  of  about  $300,000  prevented 
blunders  wliich  might  have  cost  several  millions  ; 
through  carefully  planned  development  like  this 
the  Hooker  Electrochemical  Company  has  to-day 
hecome  one  of  the  leading  electrochemical  concerns 
of  the  world. 

I  cannot  claim  any  further  credit  for  the  success 
of  the  technical  development  of  this  enterprise, 
and  more  specially  for  the  To\vnsend  cell,  beyond 
the  fact  that  it  vras  my  good  fortune  to  work  in 
collaboration  with  a  group  of  unusually  able  men. 
Apart  .from  those  already  mentioned,  there  were 
.tVlbert  H.  Hooker.  H.  WiUard  Hooker,  Clarence 
W.  Marsh,  Jasper  M.  Rowland,  T.  B.  Lyster, 
C.  N.  Lansing.  George  W.  Stone,  and  others,  all 
of  whom  did  their  full  share  in  introducing  im- 
provements. 

I  mention  this  example  of  successful  team  work 
in  opposition  to  other  instances  where  similar 
problems  were  entered  into  recklessly,  and  where, 
either  through  impatience  or  through  false 
economy,  a  large-sized  plant  was  put  up  at  an 
enormous  cost  before  all  doubtful  details  of  the 
process  had  been  eliminated,  with  the  result  that 
the  irregularities  in  manufacturing  became  so 
overwhelming  and  money  losses  became  so  heavy, 
that  the  enterprise  failed  before  it  was  possible  to 
overcome  them. 

The  principle  :  "  Commit  your  blunders  on  a 
small  scale  and  make  your  profits  on  a  large  scale," 
should  guide  everybody  who  enters  into  a  new 
chemical  enterprise. 

Synthetic  reaijie  and  Bakelite. 
When  I  undertook  the  intricate  study  of 
synthetic  resins,  which  led  to  Bakelite,  I  <lid  not 
rest  until  I  had  mastered  the  details  of  the  subject, 
a-s  far  as  mv  laboratory  methods  allowed  me  t  o  do 
so.  Then,  "immediately  afterwards.  I  installed  a 
smaU  working  unit  where  I  could  prepare  the 
material  in  ton  lots  under  various  conditions.  At 
the  beginning,  I  committed  the  mistake  of  try- 
ing to  make  the  proces.ses  and  the  material  as 
inexpensive  as  possible,  using  mostly  the  chtiaper 
cre.sf)ls,  being  guided  by  the  idea  that  cheapness  is 
a  paramount  consideration  in  the  manufacture  of 
pla-stics.  It  took  me  some  time  to  find  out  that 
the  best  chances  for  Bakehte  lie  where  special 
t<,-chnical  effects  are  more  important  than  mere 
cheapness,  and  that  there  is  no  use  in  wa.sting  time 
and  monev  trying  to  introduce  the  new  process, 
where  aliout  the  same  results  could  be  obtained 
by  the  older  plastics.  In  other  words,  the  process 
had  to  be  introduced  on  its  own  merits,  where,  for 
instance,  unusual  strength  or  great  resistance  to 
heat  or  chemicals  was  essential,  and  not  as  a  com- 
petitor to  hard  rubber,  celluloid,  or  natural  resins. 


The  most  important  part  of  the  problem  we 
had  before  us  was  to  give  technical  iustiudion  to 
those  who  were  willing  to  learn,  and  this  technical 
instruction  ranged  from  the  first  principles  of  how 
to  vise  the  product  to  all  the  engineering  details  of 
the  equipment  of  their  plant.  1  conWuded  that 
the  best  way  for  avoiding  failure  was  to  conduct 
the  manufacture  of  the  raw  materials  to  l)eyoiui 
the  stage  where  chemical  knowledge  or  too  much 
expei-iencc  is  rciiuired.  At  fh-st.  1  intended  to  .sell 
the  raw  material  unmixed  with  fillers,  and  let  the 
individual  user  make  his  own  moulding  compo- 
sitions. This  idea,  too,  had  to  be  abandoned 
after  I  found  that  the  preparation  of  these  compo- 
sitions in  itself  involved  an  amount  of  skill, 
knowledge,  and  care,  whiih  lould  hardly  he 
expected  from  average  workmen.  t)nly  after  all 
these  details  had  been  well  established  and  taken 
into  consideration  could  I  proceed  to  organise  a 
complete  factory,  and  similar  establishments  were 
started  in  Europe.  Each  of  these  factories  was 
supplemented  by  a  research  laboratory  and  ex- 
perimental department,  in  which  could  be  investi- 
gated the  different  applications  of  Bakelite  as 
well  as  the  refinements  in  its  processes  of  manu- 
fiictiu-e,  and  a  further  general  scientific  study  of 
the  subject. 

But  even  then  we  soon  found  that  the  greatest 
drawback  of  Bakelite  was  its  multiplicity  of 
apphcations,  wliich  tlu-eatened  the  squandering  of 
our  efforts  in  too  many  directions  at  the  same 
time.  On  this  account,  we  had  to  be  guided  some- 
what bv  opportunism,  and  learn  when  and  where 
it  was  best  to  direct  our  efforts. 

In  my  later  enterprises  I  was  able  not  only  to 
carry  out  all  my  preliminary  work  by  my  private 
resources,  but  I  felt  that,  if  necessary,  I  could 
run  the  whole  commercial  enterprise  without  the 
financial  assistance  of  others.  This  undoubtedly 
put  me  at  a  great  advantage.  I  had  learned  by 
former  experience  how  very  valuable  it  is  to  have 
the  co-operation  of  competent  men  for  advice 
or  influence.  Therefore,  in  selecting  business 
associates  for  my  new  industry,  1  took  less  in  con- 
sideration any  money  they  were  willing  to  intro- 
duce than  their  personal  qualifications  and  business 
experience.  This  point  of  view,  on  wliich  I  put 
great  stress,  is  too  often  overlooked  by  chemists 
who  start  in  a  new  enterprise,  where  they  are 
primarily  confronted  with  the  problem  of  finding 
the  necessary  funds.  Frequently  they  make  reck- 
less connections  with  almost  anybody  who  can 
furnish  them  the  first  money,  regardless  whether 
they  are  the  proper  persons  to  help,  or  advise,  or 
inspire  them  in  their  work,  or  whether  they  are 
men  utterly  uncongenial,  or  who  do  not  see  in  an 
enterprise  anything  but  getting  ({uickly  as  much 
cash  as  possible  out  of  it,  regardless  of  any  other 
consideration. 

If  in  the  enterprises  with  which  I  have  been  con- 
nected I  managed  to  get  along  pretty  well,  I  can 
attribute  it,  to  a  large  extent,  to  the  fact  that  in 
e  ich  instance  1  had  the  good  fortune  of  being 
surrounded  with  congenial  partners  or  colla- 
borators, who,  instead  of  causing  friction  and 
irritation,  aroused  my  highest  enthusiasm. 

To  put  my  opinion  in  a  short  formula,  I  would 
say  :  "  Better  do  not  attempt  much  if  you  have, 
as  business  associates,  only  men  whom  you  cannot 
trust,  or  wlio  do  not  trust  you,  or  who  irritate  or 
depress  you,  or  who  are  dangerous  by  their  greed, 
their  recklessness,  their  superficiality,  their  weak 
character,  or  their  general  unreliability." 

A  great  mistake,'  has  frequently  been  made  of 
starting  into  a  new  business  with  just  enough 
money  to  get  along,  provided  everything  went  well. 
This  is  one  of  the  surest  roads  to  failure.  1  know 
of  few  chemical  enterprises,  if  any.  wliere  the 
initial  expenses  were  not  decidedly  liigher  than 
what  was  estimated  at  first.     It  happens  too  often 
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that  there  is  not  enough  reserve  capital  at  hand 

for  weatheriiii;  safely  the  first  storms  through 
wluch  the  newly  launched  ship  has  to  navigate. 
It  is  easy  enough  to  find  all  the  capital  when  tilings 
go  smootlily.  but  it  is  hard  work  to  persuade  any- 
body to  advance  funds  for  a  Imsimss  enterprise 
whieli  encounters  troubles,  except  at  an  entirely 
disiiroportionate  sacrifice.  More  failures  in 
chemical  enterprises  have  resulted  from  this  than 
from  almost  all  other  causes. 

Present    opportunilies   for    chemical     industry     in 
CnHed  Slates.     Possible  sources  of  failure. 

I  want  the  men  of  tliis  country  who  are  desirous 
of  joining  in  your  chemical  enterprises  to  realise 
tliat  it  is  not  enough  to  have  good  chemists  at  their 
disposivl.  There  are  numerous  conditions  under 
wliich  even  the  best  chemists  cannot  possilily  make 
a  success.  Will  our  present  magnificent  oppor- 
tunities lead  us  to  efficient  development  of  an 
unprecedentedly  advantageous  position,  or  shall  we 
stutnble  and  fall  through  sheer  blundering  in  the 
way  we  conduct  oiu-  new  chemical  enterprises  ; 
will  these  unparalleled  chances  of  success  only 
result  in  seme  kind  of  a  "'  flash-in-t he-pan  ?  "  If 
we  turn  our  present  opportunities  into  a  gigantic 
fiasco,  then  let  me  tell  beforehand  to  the  public  at 
large,  that  we  should  not  put  the  whole  blame  on 
our  chemists.  This  country  has  enough  able 
chemists,  all  eager  to  do  their  full  share  of  good 
work.  Our  principal  xmiversities  and  engineering 
schools  are  now  at  least  as  good,  for  all  practical 
purposes,  as  the  very  best  European  institutions  of 
tKe  kind.  If  some  special  branches  of  chemical 
industry,  as,  for  instance,  synthetic  dye  manu- 
facturing, have  not  attained  here  the  same  de- 
velopment as  in  Germany,  this  was  mostly  a 
matter  of  different  opportunities.  On  the  other 
hand,  we  can  point  to  some  of  our  other  chemical 
industries,  where  conditions  were  more  favourable, 
and  where  this  country  has  become  a  leader  in 
quantity,  in  quality,  and  in  pioneership. 

Shall  we  now  strengthen  oxir  position  of  economic 
independence  from  foreign  countries,  by  adding 
new  chemical  industries  for  which  heretofore  there 
was  scant  inducement  for  the  man  of  enterprise, 
alongside  of  much  better  opportunities  in  other 
directions  ?  Shall  we  become  what  we  ought  to 
be  with  the  abundant  opportunities  now  at  our 
disposal — the  greatest  centre  of  chemical  enter- 
prise of  the  world  ? 

The  answer  to  this  question  wiU  depend  at  least 
as  much  on  the  kind  of  men  who  are  at  the  business 
end  of  those  new  chemical  enterprises  as  on  the 
chemical  part  of  the  problem.  In  this  respect,  I 
look  with  considerable  apprehension  on  the 
future  of  some  of  the  ventures  which  are  being 
started  now  by  men  who  are  merely  trying  to 
make  money  quickly,  and  who,  in  a  chemical  enter- 
prise, see  only  a  pretext  for  realising  their  greedy 
ambitions  ;  men  who  look  upon  their  chemists 
merely  as  temporary  tools,  ready  to  sacrifice  their 
enterprise  and  everything  connected  with  it,  as 
soon  as  they  can  quickly  cash  in  their  profits, 
instead  of  trying  to  build  up  a  permanent  estab- 
lishment run  along  steady  business  Unes  with  a 
good   underlying   financial    foundation,    with    the 

f)urpose  of  insuring,  for  years  to  come,  regular  and 
asting  profits,  even  if  they  may  seem  more  modest. 
It  will  certainly  do  no  harm  to  many  of  our  new 
chemical  enterprises  if,  among  their  directors,  they 
have  at  least  some  chemists  as  well  as  pvu-ely 
business  men,  or  bankers  and  lawyers.  If  the 
average  chemist  makes  a  poor  business  man,  it  is 
simply  due  to  the  fact  that  he  seldom,  if  ever,  has 
an  opportunity  of  obtaining  business  expe  ience 
by  being  allowed  to  participate  in  discussing 
important  busmess  propositions  in  the  councils  of 
the  concern  that  employs  him.  It  is  really  a  sad 
thing  to  see,  in  this  and  some  other  countries,  so 


many  chemical  companies  where  the  board  of 
directors  does  not  comprise  any  chemists,  except 
in  a  subordinate  capacity.  \\'hy  should  a  chemist, 
if  he  is  inteUigent  enough  to  master  the  most 
intricate  problems  of  chemistry,  not  be  able  also 
to  learn  how  to  exercise  enough  common  sense  and 
good  judgment  to  help  to  discuss  and  devise 
successful  business  poli(ies.  Those  of  the  large 
chemical  enterprises  of  the  world,  which  are 
counted  as  a  model  in  their  line,  liave  always  ha-d 
prominent  chemists  among  their  directors,  and 
the  policy  of  these  enterprises  has  not  been  left 
entirely  in  the  hands  of  <a  set  of  purely  business 
men  w  ho  remained  w  ilfuUy  ignorant  of  the  essential 
technical  facts  upon  which  their  enterprise  was 
based.  I  have  known  too  many  instances  where 
serious  technical  difficulties  were  not  estimated  at 
their  proper  value  by  ignorant  directors,  and  where 
serious  losses,  disappointments,  and  even  failure 
arose  from  that  source.  Of  course,  it  would  be 
out  of  the  question  to  expect  that  every  director 
in  a  chemical  enterprise  should  be  a  full-fledged 
chemist,  but  he  ought,  at  least  to  some  extent, 
to  be  able  to  follow  the  difficulties,  the  vicissitudes, 
and  progress  of  the  technical  problems  with  which 
the  enterprise  is  confronted.  It  has  been  my 
experience  that  inteUigent  business  men,  even  ti 
they  have  no  technical  or  scientific  training,  can 
easily  be  made  to  foUow^  with  intense  interest  the 
technical  questions  of  a  chemical  enterprise,  pro- 
vided there  be  among  them,  as  feUow-directors, 
some  chemists  who  can  keep  them  informed,  with- 
out going  into  unnecessary  details,  and  who  in 
doing  so,  can  speak  with  some  authority,  instead 
of  the  directors  obtaining  their  information  from 
subaltern  employees,  who  are  often  so  dependent  on 
their  position  that  they  are  too  timid  to  speak 
without  hesitation,  or  to  impress  their  views  with 
some  insistence, 

Germany  has  set  us  an  example  in  industrial 
preparedness,  and  her  large  banks,  long  ago,  have 
mastered  the  art  of  nursing  new'  chemical  in- 
dustries. Those  banks  have  their  staff  of  scientific 
experts,  whom  they  freely  consult  about  any  new 
chemical  enterprise  which  requests  their  financial 
support.  To  these  scientific  representatives  of  the 
bank,  the  chemist  or  inventor  can  explain  clearly 
what  he  has  to  propose,  without  being  barred  in  his 
appeals  by  the  hopeless  ignorance  in  technical  or 
scientific  matters  of  the  bank  directors,  or  without 
playing  on  their  imagination  or  making  them 
exaggerated  promises. 

Our  large  American  banks  have  not  yet  begun 
to  learn  how  to  support  new  enterprises  based 
on  fresh  scientific  discoveries,  which,  on  this 
account,  can  best  thrive  and  grow  to  powerful 
maturity  if  allowed  to  be  started  tentatively  on  a 
smafl  scale,  provided  they  can  reckon  on  adequate 
financial  support  when  they  need  it. 

The  higher  educational  effect  of  chemical 
enterprises. 

A  successful  industry  built  upon  sound  scientific 
knowledge  does  not  mean  merely  dividends  for  its 
stock-holders  or  wages  for  its  workmen.  It  con- 
sists in  putting  in  practice  principles  of  efficiency  and 
introducing  knowledge  where  ignorance  formerly 
existed,  with  its  usual  accompaniments  of  waste, 
slovenhness,  misery,  want,  vice,  and  sorrow.  It 
means  surrounding  our  life  with  increasing  and 
better  opportunities  by  using  the  laws  of  nature  to 
the  greater  help  of  man. 

Progress,  in  general,  is  very  slow,  and  is  still 
more  slow  in  assimilating.  Science  only  began 
to  make  rapid  progress  as  soon  as  it  found  appli- 
cations which  led  to  the  payment  of  cash  dividends. 
Chemical  and  electrical  companies,  for  instance, 
spend  more  monev  for  research  and  scientific 
investigation  than  all  the  universities  combined. 
The  result  has  been  that  it  is  those  two  fields  of 
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science  which  have  shown  by  far  the  greatest 
development,  as  compared  with  all  others.  Bv  a 
sort  of  hyperiiuluotion.  soience.  after  helping 
industry,  got  stimulated  itself  by  the  growing 
exigencies  of  industrial  enterprises.  But  some 
will  ask  me  :  "  Where  does  all  this  lead  us  to  ? 
AVili  the  world  at  large  be  better  for  it  ?  Are  not 
our  scientists,  our  i-liemists  and  engineers,  just 
those  who  have  helped  to  make  the  present  war  so 
atrocious  ?  "  To  this  I  can  answer,  that  tliose 
who  are  responsible  for  what  is  happening  now 
are  not  the  scientists  themselves,  even  it  their 
work  has  been  pressed  into  service  for  means  of 
destruction  and  sorrow.  War  is  many  ages  older 
than  science!  tJreed,  iniquity,  lust' for  power, 
the  main  inheritance  of  the  aims  and  thoughts  of 
the  past,  rendered  respectable  bv  a  rather  large 
share  of  our  so-called  classical  literature,  together 
with  our  awe  for  tradition,  are  the  main  influences 
which  keep  us  in  the  cold,  relentless  grip  of  the 
\vrong  ethics  of  bygone  ages.  Even  our  men  of 
science  have  not  been  able  to  shake  off  entirely 
many  superstitious  beliefs,  many  erroneous 
traditions,  rendered  respectable  through  pedagogic 
smugness  with  which  the  minds  of  the  childnn 
of  each  succeeding  generation  have  been  mumiuitied 
in  prejudice  of  certain  points  of  view.  This 
a<-counts  for  the  fact  that  the  average  man  is  still 
more  easily  swayed  by  elegant  phrases  than  by 
scientific  truths.  True  science,  on  the  contrary, 
has  no  more  respect  for  the  most  brilliant  rhetoric 
of  classical  literature,  if  this  latter  promulgates 
ideals  which  are  contrary  to  facts,  than  it  has 
patience  with  the  utterances  of  a  politician  whose 
passion  or  interest  makes  him  overlook  or  distort 
facts. 

Not^^ithstanding  the  fact  that  chemistry  and 
electricity  have  enriched  an  enormous  number  of 
people,  there  are  few,  if  any,  instances  where 
scientific  men,  engaged  in  applied  science,  have 
become  as  absurdly  rich  as  some  of  the  big  money 
hoarders  of  this  world  ?  Why  ?  Because  their 
work  is  too  interesting  to  induce  them  to  get  into 
a  life  of  mere  money-getting  ;  for  the  chemist,  the 
financial  consideration  is  a  necessitv  for  his  exist- 
ence, but  that  is  not  the  chief  end,  as  it  is  for  those 
whose  conception  of  success  does  not  go  much 
beyond  the  desire  of  money  or  power. 

If  a  mistake  is  made  in  arousing  nations  or  social 
groups  to  hatred  or  fear,  it  is  infinitely  more  costly 
than  if  a  mistake  is  made  in  some  special 
problem  of  physics  or  biology  ;  but  bv  an  irony  of 
fate,  the  denunciation  by  society  in  the  latter  case 
IS  apt  to  be  much  more  severe  than  in  the  former. 
This  IS  the  result  of  the  fact  that  the  rigid  con- 
sideration of  truth  and  the  feeling  of  responsibility 
for  truthfulness  which  exact  science  has  estab'- 
lished.  have  not  yet  reached  the  masses.  And 
this  situation  will  last  until  the  influence  of  the 
metaphysical  romanticist  has  been  replaced  by 
that  of  the  scientist. 


Sydney  Section. 


Meeting  held  at  Sydney,  on  Wednesday, 
nth  November,   1915. 


PROF.    C.    E.    FAWSITT  IK   THE   CHAIR. 


THE   CO\niERCIAL,   UTILISATION    OF   THE 
"  GRASS  TREE  "  (XANTHOHRHCEA)  AND 

"  ZAMiA  "  (Ma  rozamia)  in  WE.STERN 

AUSTRALIA. 

BY   n.    ROWLEY. 

Throughout   the   Commonwealth    of    Australia, 
there   are  several  species  of   Xanthorrhcea  which 


have  been  defined  by  botanists,  but  to  the  manu- 
facturer using  the  plant  for  destructive  ilistillation 
and  other  coiuinerciiil  uses,  these  bolanical  dilTer- 
ences  are  immaterial.  The  Western  Austrahan 
type  yields  a  resin  which  is  known  as  "  red  gum 
Acaroides,"  while  that  from  one  of  the  New  South 
Wales  forms  is  described  jis  "  yellow  gum  acaroiiles," 
this  yellow  form  being  derived  from  Xanlhurrhiva 
hastitis.  In  Kangaroo  Island,  the  resin  is  of  a 
ruby  colour,  iiarticularly  in  the  fracture,  and  is 
there  known  as  "  Yacca  gum."  The  species  is 
Xantliorrha'a  tiiteana. 

In  Western  Australia  Xanthorrhcea  grows  to  a 
great  size,  frecjuent  ly  weighing  as  much  as  1 J  tons. 
The  trees  are  not  deeply  rooted,  and  are  thus  easily 
pulled  down. 

When  the  author  had  proceeded  sufficiently  far 
with  his  experiments  in  the  preparation  of  various 
products  (alcohol,  acetic  acid,  light  and  heavy  tar 
oils,  tar,  etc.),  from  the  "  Grass  tree  "  Xan- 
thorrha'a  preisii,  commonly  known  as  "  Blackboy," 
he  felt  warranted  in  1900  in  applying  for  protection 
of  the  methods  he  had  devised  for  the  preparation 
of  these  several  substances  from  this  source. 
Later,  other  investigators  took  up  the  c^uestion  of 
the  utilisation  of  the  "  Blackboy,"  particularly  in 
the  preparation  of  alcohol  from  the  central  portion 
of  the  stem  of  the  plant,  which  often  contains  as 
much  as  l-^'/o  of  sugars;  and  it  was  thought, 
therefore,  that  alcohol  might  profitably  be  pro- 
duced from  it.  Large  areas  of  land  containing 
"  Blackboy  "  were  at  that  time  applied  for,  and 
certain  concessions  were  granted  ;  hut  the  abund- 
ance of  molasses  available  in  Australia  brought 
that  idea  to  nothing.  The  trees  are  stacked  in  a 
suitable  manner  for  drying,  and  after  15  or  20% 
of  moisture  has  been  removed,  the  outer  portion 
of  the  stem  is  separated  from  the  core  by  me- 
chanical means,  and  allowed  to  dry  further,  as 
the  dLstillation  of  damp  or  "  raw  "  material  is  not 
so  satisfactory  as  with  the  dried  substance,  nor  is 
the  tar  so  readily  obtained.  For  destructive  dis- 
tillation, the  outer  portion  of  the  plant  containing 
the  leaf  bases  and  the  resins  is  the  most  suitable. 
One  of  the  principal  products  obtained  in  the 
process  is  tar,  which  closely  approaches  Stockholm 
tar  in  general  characters,  and  is  of  commercial 
value  for  road  making,  is  non-corrosive  when 
applied  to  ironwork,  and,  as  regards  quality,  is 
fairly  constant.  Ordinary  gas  retorts  do "  not 
appear  to  be  suitable  for  the  distillation  of  "  Black- 
boy." Some  years  ago,  when  a  coal  strike  was 
in  progress,  the  "  grass  tree  "  was  used  for  the 
production  of  gas  for  public  use.  Free  carbon 
was  so  abundant  in  the  gas  as  to  cause  considerable 
choking  in  the  pipes,  and  much  trouble  and 
expense  were  thus  incurred.  The  experi'iient  is 
not  likely  to  be  repeated  in  Western  Australia. 

Fi'om  the  air-dried  heap  of  detached  material 
which  has  been  mechanically  removed,  a  quantity 
of  about  2  cwt.  is  placed  in  a  crate  frame,  some- 
thing like  a  tree-guard,  a  little  over  2  ft.  in 
diameter,  and  about  C  ft.  long.  This  frame 
facilitates  the  withdrawal  of  the  spent  carbon, 
which  usually  represents  about  50  %  of  the  original 
charge.  The  charged  crate  is  placed  in  a  cast- 
iron  retort  of  slightly  larger  size,  provided  with  a 
close  fitting  door,  which  is  then  closed,  and  the 
whole  heated  to  distil  oft'  the  volatile  content**. 
Another  retort  is  similarly  prepared  to  t<ake  the 
place  of  the  spent  one,  the  operation  of  changing 
the  (urates  taking  less  than  five  minutes.  The 
distillation  of  the  charge  when  in  fair  working 
order  takes  about  two  hours. 

The  object  I  had  in  view  was  to  prepare  tar  as 
the  main  product,  the  gas  going  to  waste.  Tar 
oils  are  also  produced  abundantly,  as  well  as 
charcoal  or  coke,  while  the  aqueous  fluids  contain  a 
considcrahle  (juantity  of  acetic  acid. 

Apparatus  in  ordinary  use  for  gas  production 
may    be    employed   if    necessary   for   the   manu- 
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facturing  of  "  Blaokboy  "  tar,  but  it  is  needlessly 
«xpensivo.  and  laiiiiot  be  satisfactorily  used  for 
bothpasand  tar  ))roduftioii  on  a  larj^o  sialo,  at  the 
same  time.  Tin-  most  convenient  a|)])liancc  for 
the  pm-posc  is  similar  to  those  described  for  wood 
distillation,  \\ith  necessary  modilications  to  over- 
come local  ditliculties.  I  have  designed  a  special 
form  of  apparatus  in  units  of  five  retorts  each,  in 
batteries  of  live  such  sets,  which  are  self-contained, 
nlthougli  attaclied  to  each  other.  The  firegrate  is 
lit  one  end,  giving  a  reverberatory  effect,  and  all 
waste  gases  are  returned  to  the  furnaces  to  be  used 
for  heating  purposes.  The  retorts  have  a  fall  of 
about  1  in  12  towards  the  discharge  end.  The 
pipes  carrying  oft  the  products  are  of  thin  steel, 
15  in.  in  diameter,  and  discharge  into  a  common 
receptacle*  at  the  rear  of  the  furnace.  These  pipes 
are  fitted  with  an  ejector  in  conjunction  witli  an 
exhauster  for  continual  clearance.  The  gases  are 
drawn  through  condensers  or  vertical  scrubbers, 
and  the  fluids,  separated  from  the  tar,  are  re- 
distilled, for  the  preparation  of  alcohol,  light  oUs, 
etc.  The  acid  liquor  is  then  treated  with  lime  or 
soda  for  the  preparation  of  acetate,  and  finally 
acetone.  The  washed  gases  are  consumed  in  the 
furnaces.  The  waste  fluids  have  some  value  as 
plant  poison,  and  may  be  used  in  the  destruction 
of  prickly  pear,  and  for  similar  purposes.  The 
tar  may  be  dehydrated  if  required,  and  supplied 
in  such  form  and  viscosity  as  may  be  demanded. 
It  may  also  be  treated  by  ordinary  methods  for 
the  preparation  of  light  oils,  phenols,  creosote, 
etc.,  which  substances  are  produced  in  consideraljle 
quantitv.  It  is  not  advantageous  to  heat  the  fur- 
naces higher  than  about  1000°  F.  (540°  C),  for  it  is 
desirable  that  as  little  gas  as  possible  be  produced. 
The  aqueous  distillate  ordinarilv  contains  about 
10%  acetic  acid,  10%  methyl  alcohol,  and  10% 
soluble  tar. 

The  inner  core  of  the  "  Blackboy  "  contains  a 
considerable  quantity  of  carbohydrate  and  other 
substa.nces  besides  the  fibre.  The  non-fibrous 
material  is  of  good  value  for  cattle  food,  more 
especially  if  mixed  with  treacle  or  corresponding 
material  made  from  the  starchy  wastes  of  Macro- 
zamia.  The  cores  are  cleansed  from  dust  and 
loose  gum,  and  passed  under  a  high-speed  re- 
volving drum  set  with  knives  obliquely  placed. 
The  sUcings  being  thin  are  readily  dried  by  air 
heated  by  passing  through  tubes  contained  in  the 
flues,  and  sent  tlu'ough  a  rotary  drying  apparatus. 
The  contained  substances  are  quickly  separated 
from  the  heavier  fibre,  and  are  in  a  fine  state  of 
division  suitable  for  treatment  for  various  pro- 
ducts, such  as  the  preparation  of  sugars  suitable 
for  cattle  foods.  Alcohol  and  other  products  can 
also  be  produced.  This  vegetable  material  is 
practically  soluble  in  warm  water,  and  has  a  high 
food  value.  The  core  may  also  be  cut  into  blocks 
which,  after  soaking  in  tar,  make  excellent  foot- 
paths, stable  floors,  etc.,  and  are  healthy,  tough, 
and  clean  ;  they  can  also  be  used  for  brake  blocks, 
corderoy  roads,  etc.,  and  as  a  fuel.  The  resinous  por- 
tions make  excellent  fire  kindlers  ;  and  as  a  remedy 
against  mosquitoes,  the  burning  "  Blackboy  "  is 
most  efficacious.  A  fragrant  aromatic  oil  can 
also  be  produced. 

The  Macrozamia. 

Macrozamia  Fraserii,  commonlv  known  in 
Western  Austraha  as  the  "  Palm,"  belongs  to  the 
natural  order  Cycadacem.  Several  species  of 
Macrozamia  occur  in  dilTerent  parts  of  the  Com- 
monwealth. The  form  most  commonly  found  in 
Southern  New  South  Wales  is  Macrozamia  spiralis. 
known  as  the  "  Burrawang."  This  occurs  very 
Pl^tifully  in  the  lllawarra  district  of  that  State." 

The  Western  Austrahan  form,  Macrozamia 
frasenx,  frequently  attains  a  weight  of  consider- 
ably over  a  ton.     When  roughlv  trinmied  these 


larger  specimens  have  given  as  much  as  40%  of 
starch,  calculated  on  the  moist  plant.  The 
fibrous  material  represents  about  20%.  I  con- 
sider the  waste  material  from  the  New  South 
Wales'  "Burrawang"  to  be  more  than  twice  as 
much  as  that  from  the  West  Australian  variety  of 
Macrozamia,  although  the  starch  may  be  equally 
valuable  in  each. 

The  "  Zamia  "  plants  of  New  South  Wales  and 
Queensland  have  been  dealt  with  somewhat  fully 
in  Wagner's  "  Stdrkefubrikation,"  German  edition, 
1886,  dealing  with  experimental  work  on  foodstuffs, 
such  as  arrov^Toot,  sago,  etc.  Baron  von  Mueller's 
work  in  this  direction  on  the  "  Burrawang  "  is  also 
given.  Methods  are  described  for  reducing, 
pulping,  centrifuging,  and  separating  the  starches 
from  "  Zamia  "  and  other  sources  by  well  known 
wet  processes,  which  methods  have  been  in  use  by 
all  starch  makers.  The  starch  when  separated 
from  the  fibrous  material  and  other  vegetable 
substances  of  the  Macrozamia  may  be  used  for 
laundry  purposes  as  well  as  for  food. 

Macrozamia  is  commonly  credited  with  causing 
certain  diseases  in  cattle,  browsing  on  the  succulent 
new  fronds  which  issue  from  the  centre.  In 
Western  Australia  many  settlers  dispute  the  state- 
ment that  the  so-called  "  rickets  "  are  caused  by 
cattle  eating  the  central  part  of  these  plants. 
But  from  tests  and  experiments  made,  I  fuUy 
believe  that  certain  easily  removed  portions  of  the 
plant  may  be  poisonous,  and  eontam  a  substance 
which  affects  the  kidneys  and  spinal  column  of 
some  animals. 

Discussion. 

The  Chairman  expressed  their  appreciation  of 
the  large  and  interesting  series  of  exhibits  sent 
from  Western  Australia  to  illustrate  the  paper. 
He  thought  there  were  economic  possibilities  in 
some  of  the  products,  but  that  figures  should  be 
given,  showing  the  proportion  of  each  that  was 
obtainable. 

Mr.  T.  Steel  said  that  charges  of  2  cwt.  in  each 
retort  were  very  small  for  work  on  a  practical 
scale.  He  did  not  observe  any  mention  of 
ammonia  being  yielded,  as  might  be  expected,  and 
no  niention  was  made  of  the  results  obtained  by 
other  investigators.  In  1906  Mann  reported  to 
the  Minister  the  result  of  his  examination  of 
X.  Preisii,  mentioning  the  resin  as  a  basis  for  the 
manufacture  of  picric  acid  ;  while  Mann  and 
Wallas,  who  examined  X.  hastilis,  reported  the 
presence  of  acid  potassium  oxalate.  The  speaker 
had  also  found  the  same  oxalate  in  various  speci- 
mens he  had  examined  ;  and,  before  a  cattle- 
fodder  was  made  from  such  material,  he  thought 
special  precautions  would  have  to  he  taken  to 
eliminate  the  oxalate.  The  same  applied  to  any 
food  product  made  from  the  starch  of  the  Zamia  : 
it  was  necessary  to  make  certain  that  no  oxalate 
was  present.  'IThe  occurrence  of  oxalates  was  not 
uncommon  in  plants,  and  H.  G.  Smith  had  found 
calcium  oxalate  in  certain  species  of  Eucalypttis. 
Macrozamia  was  one  of  the  ancestral  t^-pes  found 
fossUised  in  the  tertiary  rocks,  but  it  still  existed 
in  Australia,  because  its  isolation  had  freed  it 
from  competition  with  other  plants  which  else- 
where had  crowded  it    out. 

Mr.  H.  G.  Smith  said  that  as  far  back  as  1855 
the  economic  uses  of  "  blackboy  "  were  investi- 
gated, and  the  results  published  in  the  Journal  of 
the  Society  of  Arts.  It  was  estimated  that  a  ton 
of  the  material  would  yield  10,000  cubic  ft.  of  gas 
of  a  greater  illuminating  power  than  coal-gas. 
Such  immense  quantities  of  this  plant  were  going 
to  waste  in  Western  Austraha,  Queensland,  and 
Kangaroo  Island,  that  it  was  a  pity  so  little  use 
was  made  of  it.  Of  course  the  products  of  each 
species  would  have  to  be  separately  investigated, 
for  some  of  them  contained  as  much  as  70  to  80  % 
of  resin. 
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Mr.  B.  J.  SsiART  thoucrht  the  important  ques- 
tions at  the  prestmt  moment  were  wliether  the 
CTa&s-tr»?e  rosin  had  an  eeouomie  vaUie  in  (lie  pro- 
auction  of  picric  acid,  and  if  the  tiermans  had  been 
purchasiiis;  hiiye  quantities  of  it  for  the  manu- 
facture of  explosives.  He  doubted  if  that  was  so, 
hut  many  people  believed  it  to  be  the  case. 

Mr.  E.  Elliott  si»id  that  as  tlie  Mncrozamia 
weighed  up  to  30  cwt..  and  contained  from  25  to 
40",,  of  stai-ch.  the  question  soiuetiu.es  asked  was 
why  it  was  not  utilised.  His  opinion  was  that 
the  stan-h  had  never  yet  been  produced  surticicntly 
pm-e  :  it  always  contained  a  small  pi-oportion  of 
finely-divided  fibrous  matter,  and  until  some  way 
of  removing  this  was  adopted,  it  was  unsuitable 
for  the  market. 


DETERMINATION  OF   SFLPnUR  IN  .SPENT 
OXIDE. 

BY   E.    V.    ESPEXHAHN. 

The  determination  of  free  siUphur  in  iron  oxide 
used  for  the  purification  of  coal  gas  is  generally 
carried  out  by  extracting  the  sulpliur  with  carbon 
bisiUphide.  This  method  presents  difticidties  in 
obtaining  accurate  results,  even  when  no  tar  is 
present  in  the  oxide.  This  impurity  increases  with 
the  amount  of  sulphur,  and  is  also  dissolved  by 
the  carbon  bisidphide.  so  that  errors  to  the  extent 
of  2 — 5°o  may  result.  The  oxidation  of  the 
sulphur  in  the  extract  and  its  determination  as 
barium  sulphate  to  eliminate  this  error,  is  tedious 
and,  for  the  inexperienced,  not  easy  to  carry  out. 

The  author  had  occasion  to  determine  the 
sulphur  in  a  natural  oxide,  which  had  also  taken 
up  a  quantity  of  tar  oils,  carried  forward  by  the 
gas.  No  method  tried  possessed  the  degree  of 
accuracy  required  for  a  quick  and  reliable  estima- 
tion. A  suitable  one  has  been  worked  out,  based 
on  the  reaction  first  applied  by  M.  Greger  in  1881, 
who  found  that  pyrites,  when  heated  with  iron, 
was  reduced  to  ferrous  sulphide,  which  ^ives  off  its 
sulphur  as  hydrogen  sulphide  on  treating  with  a 
strong  acid. 

From  0-4 — 0-7  grm.  of  the  oxide,  finely  powdered 
in  an  agate  mortar,  is  weighed  into  a  beaker  and 
decanted  twice  with  hot  water.  It  is  then  run  on 
to  a  small  filt«r  and  wa.shed  with  the  aid  of  a  filter 
pump  until  the  solution  gives  no  precipitate  with 
barium  chloride.  After  drying,  the  oxide  is 
scraped  into  a  small  hard  glass  crucible,  about 
30  mm.  long  and  10  mm.  in  diameter,  preferably 
made  from  ordinary  combustion  tubing.  Here  it 
is  well  mixed  with  4  grms.  of  reduced  powdered 
iron  and  covered  with  a  layer  of  the  same.  The 
crucible  is  fitted  into  a  hole  in  a  board  of  asbestos, 
and  the  air  displa<ed  by  carbon  dioxide,  led  in 
through  a  pipette,  which  terminates  in  a  short 
point  slightly  above  the  layer  of  iron.  A  small 
flame  is  first  applied,  and  the  temperature  raised 
until  the  crucible  reaches  duU  redness,  which  is 
maintained  for  7 — 10  minutes.  After  cooling  in 
the  atmosphere  of  <arbon  dioxide  the  contents  of 
the  crucible  are  allowed  to  fall  into  a  small  Erlen- 
meyer  flask,  which  is  connected  to  three  wash 
bottles,  ea<-h  containing  1,50  c.c.  of  iV,10  iodine 
solution.  a<idified  with  hydrochloric  acid,  and  a 
fourth  with  a  few  c.c.  .V,]0  thiosulphate  .solution. 
The  ma.ss  is  covered  with  water,  and  after  jjassing 
carbon  dioxide  for  a  few  minutes,  .50  c.c.  of  con- 
centrated hydrochloric  acid  is  run  in  through  a 
funnel.  The  reaction  should  not  proceed  too 
rapidly,  but  a  steady  evolution  of  gas  may  be 
maintained  by  means  of  a  small  flame.  .As  it 
slackens,  the  solution  is  heated  to  boiling,  and  a 
steady  stream  of  carbon  dioxide  passed  through 
the  flaflk  for  10  minutes.     The  excess  of  iodine  is 


titrated   back  with   thiosulphate,   as  well  as  the 

small  amount  held  in  the  sulphur,  which  is  ex- 
tracted with  a  few  c.c.  of  carbon  bisulphide.  In 
calculating  results,  allowance  must  bo  made  for 
impurities  in  the  reagents,  which  are  determined 
by  a  blank  test. 

«.  Dclcrmi)>aliott  of  free  sulphur.  It  was  found 
that  the  accuracy  was  not  influenced  by  organic 
compounds  such  as  tar.  Sublimed  sulphur  was 
distilled,  powdered,  and  dried,  and  a  weighed 
portion  mixed  with  the  powdered  iron.  The 
results,  using  about  0-2  grm,  of  sulphiu',  indicatttd 
99-S:?  Oy  and"99-88  »o  -S.  About  the  same  weight  of 
middle  and  tar  oils  was  mixed  with  the  sulphur, 
and  the  mass  carefuUv  fused.  The  results  showed 
lOOlfoaml  99S60o'S. 

b.  Determination  of  free  sulphur  and  tar  in  spent 
oxide.  The  amount  of  free  sulphur  determined 
direct  as  hydrogen  sulphide  in  two  different 
samples  was  41-40%  aid  33-79%. 

For  the  determination  of  tar.  the  material  was 
extracted  with  carbon  bisulphide  in  a  Soxhlet 
apparatus,  special  precautions  tieing  taken  to 
prevent  any  particles  of  oxide  being  carried  over 
into  the  weighing  flask.  The  carbon  bisidphide 
was  then  distilled  on  the  water  bath,  and  a  current 
of  air  passed  through  the  flask  to  dispel  the  last 
traces  of  the  solvent.  The  percentages  of  extract 
(tar  and  sulphur)  found  were  4(5-18  and  34-17%; 
deducting  the  percentages  of  free  sulphur  found  as 
above,  the  amount  of  tar  was  indicated  as  4-78% 
and  0-38  "o  in  the  two  samples. 

The  free  sulphur  was  determined  by  extraction 
by  a.,  after  the  extract  had  been  dried  to  constant 
weight  at  106°  C.  The  figures  obtained  were 
41-43  o'o  and  33-94  "^S  respectively. 

When  tar  is  to  be  determined,  the  first  method 

of   estimating   free   sulphur   is   preferable   to   the 

;   extraction  process  ;   besides,  by  drying,  the  extract 

I  is  rendered  hard  and  difficult  to  separate  from  the 

!  flask  wnthout  breaking  it. 

Results  obtained  by  the  direct  determination, 
j  provided  the  sample  is  sufficiently  finely  powdered 
j  and  washed,  agree  to  within  0-1 — 0-2%,  although 
they  may  differ  to  a  greater  extent  when  com- 
pared with  those  found  by  extraction.  By  the 
latter  method,  however,  concordant  results  are  by 
no  means  easy  to  obtain.  As  both  the  sidphur 
and  sulphides  of  iron  are  converted  into  ferrous 
sulpliide.  the  first  method  permits  the  estimation 
of  the  free  sulphur  in  the  oxide  before  revivifica- 
tion has  been  carried  out.  An  error  of  any 
magnitude  would  only  be  introduced  by  the 
presence  of  insoluble  sulphates,  as  calcium  sulphate, 
in  larger  quantities,  as  these  are  only  partly  re- 
moved on  washing  and  are  reduced  on  heating 
with  metallic  iron.* 

e.  Determination  of  total  sulphur.  During  the 
period  of  contact  with  the  gas,  and  subsequent 
revivification  by  air,  part  of  the  absorbed  sulphur 
of  the  oxide  enters  into  combination  to  form 
sulphates  and  thiocyanates.  The  amounts  of 
these  salts  present  indicate  the  conditions  existing 
during  the  treatment  of  the  oxide,  jvnd  to  what 
extent  loss  of  free  sulphur  has  taken  place.  The 
amount  of  this  fixed  sulphur  is  arrived  at  from  the 
dilTerence  between  the  total  and  free  sulphur.  The 
former  is  determined  by  heating  the  finely 
powdered  and  unwashed  oxide  with  metallic  iron, 
whereby  thiocyanates  and  siilphatesf  are  likewise 
converted  into  ferrous  sulphide.  This  also  in- 
cludes the  sulphur  of  the  original  material,  for 
which,  in  the  case  of  artificial  oxides,  a  correction 
is  often  necessary. 

•Treadwell,  Analytische  Cbemie,  II.  (1906),  p.  275. 
t  Loc.  cit. 
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If  the  control  of  puriflcation  is  rendered  neces- 
sary by  undue  losses  of  sulphur,  the  sulphur  com- 
pounds may  be  estimated  as  follows.  The  dilTer- 
ence  between  the  sulphur  of  the  thiocyanates  and 
the  fixed  sulphur  denotes  the  sulphur  in  the 
oxidised  form,  hence  by  determining  the  thio- 
oyanatest    the  sulphates  are  arrived  at.     In  the 

;  Determined  by  Feld  as  hydrogen  sulphide  by  reduction  with 
aluminium  and  hydrocliloric  acid.  J.  Gasbeleucht.,  1903,  46,561  ; 
this  J.,  1903, 1068. 


above  oxides  the  sulphur  was  found  to   be  dis- 
tributed as  follows  : — 

%  Sulphur. 


Total.  Free, 


Sample  I.   44-46  ;  41-40 
„     II.    39-66  '  33-79 


Fixed.  AsCNS.   AsSO,, 


3-06       1-03        2-03 
5-87       0-86        5-01 


%  CNS 


1-87 
1-56 


%S0, 


6-09 
15-01 


Journal  and  Patent  Literature. 

PATBNT  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — Gd.  each,  to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings.  Chancery  Lane,  London.  W.C. 

United  StaUa. — 1*.  each,  to  the  Secretary  of  the  Society,  who  lias  to  furnish  tlie  U.S.  Patent  Office  with  the  following  data; — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
French. — 1  fr.  05  c.  each,a3  follows:    Pateuts  dated  19U2  to  1907  inclusive,    BeUn    et  Cie.,  56  Rue  Ferou  8,  Paris  (3e) ;   Patents 
from  1908  to  date,  L'lmprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I.— GENERAL;    PLANT;    MACHINERY. 

Fractional  distillation  ;  Thermodynamics  and . 

E.  Chenard.  Bull.  Assoc.  Chim.  Sucr..  1915. 
33,  47—55.  (See  also  Fr.  Pat.  443,499  "and 
Additions  ;  this  J..  1912.  971  ;  1913,  184.  249  ; 
1915,  4S0.) 

In  the  numerous  works  which  have  been  pubhshed 
on  the  fractional  distillation  of  mixtures  of  water 
and  alcohol,  the  mechanical  factors  which  come 
iato  play  and  the  effect  of  gravity  seem  to  have 
been  entirely  neglected.  Alcohol  vapoui-  has  a 
density  of  2-06  grms.  per  litre  as  compared  with 
0-806  grm.  per  Utre  for  water  vapour,  and  if 
aqueous  alcohol  be  boOed  in  a  conical  flask  with 
a  long  neck,  and  vapour  withdrawn  from  the  top 
and  from  a  point  near  the  surface  of  the  liquid, 
the  latter  will  be  found  richer  in  alcohol.  In 
most  forms  of  distilling  columns  the  vapours 
leave  each  compartment  at  the  top,  an  arrange- 
ment which  is  rational  only  in  cases  where  the 
lower-boihng  liquid  has  also  a  lower  density. 
The  system  of  bubbling  the  vapour  through  tlie 
condensed  liquid  is  also  condenaned,  and  it  is 
shown  that  in  the  case  of  a  mixture  of  alcohol  and 
water,  the  presence  of  liquid  and  vapour  together 
tends  to  restrict  the  working  range  of  temperature 
and  to  hinder  the  separation  of  the  two  substances, 
and  therefore  in  order  to  attain  satisfactory 
fractionation,  whether  by  vaporisation  or  by 
condensation,  the  liquid  "and  vapour  shoidd  be 
separated  as  rapidly  as  possible.  In  the  con- 
struction of  apparatus  for  fractional  distillation, 
the  following  rules  should  be  observed.  All 
obstacles  to  the  free  circulation  of  the  vapour  from 
the  still  to  the  condenser  should  be  avoided. 
The  parts  through  which  the  vapour  circulates 
should  be  horizontal  or  slightly  inclined.  The 
conden-sed  liquid  should  be  removed  rapidly  from 
the  different  parts  of  the  condensing  system  by 
vertical  pipes,  and  again  introduced  into  the 
system  at  places  where  it  will  be  rapidlv  re- 
vaporised.  Good  results  have  been  obtained 
with  apparatus  constructed  in  accordance  with 
these  principles  in  the  laboratorv  and  on  a  small 
commercial    scale     (capacitv    6—10    hectoUtres). 

—A.  S. 
Patents. 
Evaporation.      E.   Barbet   et   Fils   et   Cie.,    Paris. 

Eng.  Pat.  22,844.  Nov.  20,   1914.     Under  Int. 

Conv.,  July  lu,  1914. 

The  liqxiid  is  vaporised  in  steam-heated  vertical 


pipes  extending  completely  through  a  vertical 
drum  and  opening  at  the  top  into  a  chamber 
from  which  the  hquid  returns  by  a  large  pipe  to 
the  space  below  the  lower  end  of  the  heating  drum, 
the  circulation  being  controlled  by  a  valve.  The 
top  of  the  heating  drum  is  domed  or  inclined 
towards  the  outlet  and  the  vapour  escapes  up- 
wards by  a  wide  passage  from  the  upper  chamber. 
The  steam  supply  is  regulated  to  maintain  a  con- 
stant pressure  in  the  heating  drum. — W.  F.  F. 

Evaporator.  J.  Snow,  Cincinnati,  Ohio.  U.S. 
Pat.  1,168,573.  Jan.  28,  1910.  Date  of  appl.. 
Feb.  26,   1915. 

A  CIRCULAR  horizontal  plate  is  rotated  about  a 
vertical  shaft  above  a  cylindrical  chamber  through 
which  a  suitable  heating  medium  is  passed.  The 
hquid  to  be  evaporated  is  fed  on  to  the  centre  of 
the  plate  and  is  guided  towards  the  periphery  by 
stationary  scrapers.  Crushing  rollers  are  also 
provided  to  crush  the  material  as  it  passes  to  the 
periphery  of  the  plate. — W.  H.  C. 

G.  Stade, 
Assignor  to 


Evaporating  apparatus  ;    Vacuum 

Schloss  Hubertusberg,    Germany, 


Honolulu  Iron  Works  Co..  Honolulu,  Hawaii. 
U.S.  Pat.  1.168,758,  Jan.  IS,  1916.  Date  of  appl.. 
Mar.  29,  1913. 

A  CONICAL,  tubular  heater  is  arranged  near  the 
bottom,  but  not  in  contact  with  the  walls  of  the 
evaporator  casing.  A  circulating  ring  of  less 
diameter  than  the  casing  is  fixed  above  the  heater 
and  a  deflecting  plate  encircling  the  top  of  the 
heater  is  provided  to  separate  the  cooler  hquid 
flowing  back  to  the  heater  from  the  heated  liquid 
rising  from  the  latter,  and  to  guide  the  hot  liquid 
into  the  circulating  ring. — W.  H.  C. 

Crushing,     grinding     and     jmlverising     machines. 

W.  H.  Coward.  Kelston.   Eng.  Pat.  556,  Jan.  13, 

1915. 
A  DIRECTLY  driven  conical  edge-runner  rotates 
within,  and  drives  by  friction,  a  conical  drimi 
which  Ls  .supported  on  ball  bearings  within  an 
outer  casing.  The  crushed  material  is  removed 
by  a  scraper  so  shaped  as  to  scrape  the  faces  both 
of  the  edge-runner  and  drum  lining,  and  is  deUvered 
to  a  screen. — W.  H.  C. 

J.  W.  Block, 


Grinding  machines  ;  Centrifugal  — 

Johet,  111.,  U.S.A.  Eng.  Pat.  4067,  Mar.  lo,  191o. 
A  CENTRIFUGAL  grinding  machine  has  the  grinding 
elements  supported  on  an  upright  shaft  which  is 
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surrouniled  by  a  sleevo  supported  on  the  shaft  by 
biUl  bearinps.     Oil  for  hibrioating  is  fon-ed  from   * 
a  r«;ervoir  below,  throiijih  the  hollow  shaft  to  the 
upper  part  and  retunis  through  the  space  between   ' 
the  sleeve  and  the  shaft. — \V.  H.  C.  i 


Hills   for    irrinding    ffrain    and    other    substances  ; 

Vertical  disc .     E.  C.  Blaikstone  and  R.  E. 

Watts,  Stamford.     Ens;.  Pat.  5252,  Apr.  7,  1915. 

The  relative  positions  of  tlie  grinding  surfaces  are 
adjvisteil  by  radial  levers  of  the  second  order,  which 
are  pressed  by  a  grooved  collar  against  the  peri- 
phery of  the  ■■  bedstones."  The  pressure  of  the 
levere  is  transmitted  to  the  bedstones  through 
spiral  springs. — \V.  H.  C. 

Tube  mill.     J.  S.  Fasting,  Copenhagen.     Eng.  Pat. 
7UiO,Mayl2,1915.  Under lnt.Conv.,May 25,1914. 

The  inner  surface  of  the  tutje  mill  is  provided  with 
projecting  members,  set  in  planes  at  right  angles 
to  the  axis,  to  assist  in  svipporting  the  material 
being  ground, — W,  H.  C. 

Pulveriser.     O.  Gerlach,  La  SaUe,  III.     I'..S.   Pat. 
l,169,075,Jan.l8,191t3.  Dateofappl.,MaylS,1914. 

A  CTLIXDUICAI,  container,  arranged  to  rotate  on  a 
horizontal  axis,  has  a  number  of  shafts  extending 
from  end  to  end  parallel  to  the  axis  and  free  to 
tumble  as  the  cylmder  rotates.  A  series  of  short 
hollow  cylinders'  is  strung  upon  each  of  the  shafts. 

— W.  H.  C. 


Absorptioti,     elimination,    condensation,     or    other 
treatment  of  chemical  vapours,  gases,  or  the  like  ;  'j 

Apparatus    for .     ^^■.     Wvld.     Leeds,     and 

S.  W.  Shepherd,  Birmingham.     Eng.  Pat.  839, 
Jan.  19,  1915.  ; 

SrccE.ssivE  inclined  layere  of  strips  of  glass  or 
other  suitable  material  are  arranged  within  a  tower 
or  chamlier  provided  with  a  central  pillar  or 
support.  The  strips  are  arranged  radially  or 
tangent ially  to  the  central  pillar  and  extend  to 
the  brick  lining  of  the  tower  ;  they  are  supported 
on  projections  formed  on  the  outer  surface  of  the  . 
central  pillar,  and  on  the  inner  surface  of  the  brick 
lining.  Alternate  layers  may  be  inclined  in  i 
opposite  directions  and  the  central  tower  may  be 
made  hollow  to  serve  as  a  gas  conduit.  The  outer 
leaden  casing  of  the  tower  may  be  formed  in 
sections  and  supported  by  the  brickwork  of  the 
tower  itself,  for  which  pxirpose  the  edges  of  the 
sections  are  turned  inwards  to  form  flanges  which  ' 
penetrate  between  adjacent  layers  of  bricks. 

— W.  H.  C.        ; 

I 
Cooling  urater  or  air  or  treating  air  or  gases  with  ': 

liquids ;    Apparatus     for  .     Heenan     and 

Froude,  Ltd.,  and  G.   U.   Walker,  Manchester. 
Eng.  Pat.  2441,  Feb.  10,  1915.  ' 

A  HORIZONTAL  Cylindrical  casing  is  provided  with 
a  numlier  of  rotors  consisting  of  convolutions  of 
sheet  metal  wound  concentrically  and  mounted 
on  a  horizontal  shaft.  The  rotors  rotate  in 
separate  compartments,  each  divided  from  the  next 
one  by  a  pair  of  partitions  rising  al)Ove  the  liquid  1 
in  the  casing,  and  enclosing  an  auxiliary  compart-  ' 
ment  which  does  not  contain  a  rotor.  Liquid  is 
delivered  by  a  funnel  agaijxst  the  rLsing  .side  of  the 
first  rotor,  is  carried  round,  and  on  leaving  the 
descending  side  passes  through  an  adjacent  weir 
in  the  partition.  The  liquid  then  passes  diagon-  ; 
ally  through  the  auxiliary  compartment  and  over 
a  weir  in  the  second  partition,  so  placed  that  the 
liquid  Is  delivered  to  the  rising  side  of  the  second 
rotor.— W.  F.  F. 


Gas ;    Apparatus    for    treating [with     liqtiid]. 

L.  A.  Zohe,  Syracuse,  N.Y.  U.S.  Pat.  1.108,451, 
Jan.  18,  lOlii.  Date  of  appl..  May  '.i,  1910  ; 
renewed  June   15,   1915, 

Gas  is  passed  through  a  chamber  ha\ing  a  false 
bottom  from  whiili  a  nximbor  of  wide  tubes  rise 
nearly  to  the  toj)  of  the  chamber.  Liquid  is 
forced  upwards  through  those  tubes  so  as  to  over- 
How  at  the  fop  over  the  outer  surface,  and  tlius 
come  into  contact  with  the  gas.  The  temperature 
of  the  liquid  in  the  tubes  is  controlled  by  smaller 
concentric  tubes  through  which  a  suitable  medium 
is  circulated. — W.  F.  F. 


Separators  ;  Centrifugal  ■ 


.  D.  B.  Weston, Sharon, 
Ma^„  U.S.A.    Eng.  Pat.  4942,  Mar.  30,  1915. 

The  basket  of  the  machine  has  large  upper  and 
lower  openings  of  which  the  bottom  one  is  the 
larger.  The  material  to  be  separated  is  introduced 
through  the  upper  opening  by  a  suitable  conduit 
and  is  directed  into  the  space  between  the  upper 
edge  of  the  basket  and  an  inner  ring.  Both  the 
liquid  and  the  solid  are  discharged  through  the 
bottom  opening,  the  liquid  continuously  while  the 
basket  is  rotating  and  the  solid  when  the  rotation 
has  been  stopped.  A  discharge  chamber  is 
formed  below  the  basket  and  is  separated  into  an 
outer  armular  chamber  to  receive  the  liquid  and 
an  inner  chamber  to  receive  the  solid. — \\'.  H.  C. 

Chilling  molten  material  and  obtaini)ig  the  solid 
in  a  subdivided  state.  J.  W.  Leitch.  Uuddersfleld. 
Eng.  Pat.  15,063,  Oct.  25,  1915. 

The  molten  material  is  applied  to  the  surface  of  a 
rotating  drum  cooled  internally,  by  means  of  an 
intermediate  toothed  or  grooved  cylinder,  which 
is  rotated  partly  immersed  in  the  molten  material. 

— W.  II.  C. 

Kilns  ;     Method  of  utilising   waste   heat    in . 

T.  A.  Edison,  West  Orange,  N.J.  U.S.  Pat. 
l,167,(j37,Jan.ll,1910.Dateof  appl.,  July  7,1910. 

The  gases,  of  an  approximately  constant  volume 
and  temperature  to  avoid  varying  the  ilraught, 
are  used  to  generate  excess  of  low-pressure  steam 
in  pipes.  Part  of  the  steam  is  used  in  a  low- 
pressure  condensing  turbine,  and  the  remainder 
allowed  to  escape. — W.  F.  F. 

Dryer.  C.  F.  Stehlin,  New  Rochelle,  N.Y.  U.S. 
Pat.  1,107,853,  Jan.  11,  1910.  Date  of  appl.. 
Mar.   18,   1915. 

The  heated  material  is  fed  through  an  inclined 
rotating  drum  and  air  is  passed  through  in  the 
opposite  direction.  Transverse  partitions,  spaced 
from  the  w-alls  of  the  drum,  are  provided  to  dis- 
tribute the  air,— W.  F.  F. 

Catalytic   material ;     Apparatus  for   making . 

C.  B.  Morev  and  C.  R.  Oraine,  .Vssignors  to 
Larkin  Co.,  BufTalo,  N.Y.  U.S.  Pat.  1,167.915, 
Jan.  11,  1916.    Date  of  appl..  May  15,  1914. 

The  material  flows  downwards  tlu-ough  an 
inclined  conduit,  wliich  is  pivoted  at  its  lower 
enil  and  oscillated  by  a  rotating  cam  at  the  upper 
end,  and  is  treated  by  a  gas  which  Ls  also  supplied 
to  the  conduit. — W.  F.  F. 

Separating  solids  [dusl]  from  gas  [air]  ;    Method  of 

and    apparatus    for .        R.    C.    Newhouse, 

^Vssignor  to  AllLs-Clialmers  Manufacturing  Co., 
iUlwaukee,  Wis.  U.S.  Pat.  1.108.543,  .Tan.  18, 
1910.    Date  of  appl.,  Apr.  29,  1915. 

The  air  is  drawn  through  the  open  lower  end  auil 
the  sides  of  a  loosely  suspended  fabric  bag,  and 
at  intervals  the  flow  is  reversed  and  the  bag 
suddenly  stretched  and  then  slackened  in  order 
to  remove  the  separated  solid  matter.— W.  F.  F. 
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Distillbiy  apparaltis.     J.  Buchert,  Newport,  Ky. 

U.S.   Pat.    I.l(iii.l22,   Jan.   25,    1910.      Date   of 

appl.,  June  19,  1914. 
A  STILL,  a  refining  column,  and  a  fractional 
separator  are  combined  together  liy  suitable 
pipe  connections.  Uoth  tlie  refining  column  and 
the  fractional  separator  are  provideil  with  water 
cooling  sy.stems  so  arranged  that  the  column 
is  maintained  at  a  higher  temperature  than  the 
separator. — W.  II.  C. 

Leachituj-tank.  H.  H.  .Stout,  Assignor  to  Nichols 
Copper  Co.,  New  York.  U.S.  Pat.  1,169,205, 
Jan.  25.  1916.    Date  of  appl..  Mar.  8,  1915. 

The  bricks  which  form  the  walls  of  the  tank  are 
separated  from  each  other  and  bound  together 
by  a  suitable  binding  agent,  which  fills  the  spaces 
between  the  bricks,  but  does  not  extend  to  the 
inner  face  of  the  wall,  thus  leaving  recesses  ; 
a  priming  material  is  applied  to  these  recesses, 
and  also  upon  the  inner  face  of  the  tank  wall. 
The  inner  surface  of  the  tank  wall  and  the  recesses 
are  then  covered  witli  an  acid-resisting  coating 
over  the  layer  of  priming  material. — W.  H.  C. 

Solid    particles     suspended   in   liquids  ;  Apparatus 

for  the  separation  of .   B.  SchUde  Maschinen- 

fabr.  >i.  Apparatebau  Ges.m.b.H..  and  S.  Haun, 
Hersfeld.   Ger.  Pat.  287,587,  Jan.  28,  1914. 

The  liquid  is  caused  to  flow  through  a  series  of 
receptacles,  the  lower  parts  of  which  taper  down- 
wards. Partitions  in  the  upper  part  of  each 
receptacle  cause  the  liquid  to  take  a  tortuous  path 
and  facilitate  the  deposition  of  the  solid  particles. 
The  deposited  solid  matter  slides  down  the  sloping 
sides  of  the  lower  part  of  the  receptacle  to  an  outlet, 
which  is  alternately  opened  and  closed  by  raising 
and  lowering  a  sliding  door. — A.  S. 

Liquefaction  of  gases.  Q.  F.  Jaubert,  Paris.  Eng. 
Pat.  1086,  Jan.  22,  1915  Under  Int.  Conv.. 
Jan.  31,  1914. 

See  Fr.  Pat.  475,255  of  1914  ;   this  J.,  1916,  31, 

Still.  C.  L.  Turner,  New  York,  Assignor  to 
Improved  StUl  Co.  Re-Lssue  No.  14,050.  Jan.  18, 
1916,  of  U.S.  Pat.  1.091,781.  Mar.  31,  1914. 
Date  of  appl.,  July  8,  1915. 

See  this  J.,  1914,  473. 

Catalytic  bodies:    Process   of  manufacturing •. 

O.  D.  Lucas,  Assignor  to  Lucas's  Low  Pressure 
Oil  Cracking  Process,  Ltd.,  London.  U.S.  Pat. 
l,168,404,Jan.l8,1916.Dateof  appl..  Mar.  4,1915 

See  Eng.  Pat.  5847  of  1914  ;    this  J.,  1915,  784. 

Separating  substances  of  different  specific  gravities  ; 

Apparatus  for .    A.  Griindler,  Berlin.     U.S. 

Pat.  1,169.479.  Jan.  25,  1916.  Date  of  appl., 
July  29.  1913. 

See  Eng.  Pat.  15,945  of  1913  ;  this  J.,  1913,  1148. 

Separation  of  liquid  suspensions.  F.  W.  Peek,  jun., 
Schenectadv,  N.Y..  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,170,184,  Feb.  1,  1916.  Date  of 
appL,  Feb.  18,  1913. 

See  Eng.  Pat.  13,465  of  1913  ;   this  J.,  1914,  780. 

Oren  suitable  for  use  in  the  manufacture  of  tiles, 
bricks,  pottery,  and  analogous  ware,  for  annealing, 
and  for  other  purposes.  C.  Dressier,  London. 
U.S.  Pat.  1.170,428,  Feb.  1,  1916.  Date  of  appl., 
Aug.  6,   1914. 

See  Eng.  Pat.  18,821  of  1913  ;    this  J.,  1915,  81. 
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Coal ;    Source  of  error  in  the  elementary  analysis 

of ,    due    to    carbonates.       Knublauch.        Z. 

angew.  Chem.,   1915,  28,  492—494. 

In  the  determination  of  the  calorific  power  of 
coaLs  by  calculation,  the  presence  of  considerable 
amounts  of  calcium  and  magnesium  carbonates 
causes  errors  in  the  values  found  for  carbon  dioxide 
and  ash.  The  combined  carbon  dioxide  in  a 
sample  is  found  by  decomposing  5  grms.  of  coal 
with  hydrochloric  acid  in  a  flask  fitted  with  a 
thermometer  and  connected  to  a  50  c.c.  ga-s- 
burette,  the  lower  extremity  of  which  is  provided 
with  a  bulb  of  100 — 150  c.c.  capacity.  By  com- 
paring the  amount  of  carbon  dioxide  found  in  this 
way  with  that  evolved  when  the  ash  was  ignited 
in  a  current  of  oxygen,  it  was  ascertained  that 
the  quantity  present  in  the  ash  as  alkali  carljonatfr 
was   inappreciable. — E.  H.  T. 

Sulphate   of  am^nonia   manufacture   at   by-product 

coke-ovens ;      Methods    of .     T.     H.        iley. 

Coke-Oven    Managers'    Assoc,    Jan.    29,      916. 
J.  Gas  Lighting,  1916,  133,  257—260. 

The  "  semi-direct  "  process  for  recovering  ammonia 
from  coke-oven  gases  (this  J.,  1905,  839)  is  pre- 
ferred to  the  usual  indirect  process  (absorption 
by  water  in  scrubbers)  or  the  "  direct  "  (hot 
recoverj')  process.  In  the  semi-direct  process- 
naphthalene  troubles  do  not  arise,  and,  as  compared 
with  the  indirect  process,  there  is  less  risk  of  loss 
of  ammonia,  less  effluent  to  be  dealt  with,  and  less 
steam  required,  whilst  better  sulphate  is  produced, 
with  simpler  and  more  efficient  plant.  Very  little 
difference  between  the  working  costs  of  the  two 
processes  has  been  experienced,  but  with  the  semi- 
direct  process  an  average  yield  of  31  lb.  of  sulphate 
per  ton  of  coal  is  recorded,  as  against  25 — 27  lb., 
^vith  a  similar  size  of  coal,  by  the  indirect  process. 
The  "  direct  "  process  requires  more  power  than  the 
semi-direct  process,  leads  to  indirect  loss  of  "  fixed  " 
ammonia,  and  gives  a  thicker  tar,  which  is  trouble- 
some to  remove,  besides  entailing  wear  and  tear  of 
a  portion  of  the  plant,  owing  to  the  presence  of 
ammonium  cldoride,  and  yielding  an  effluent 
from  the  final  coolers. — F.   Sodx. 

Petroleum  industry  of  Mexico.     P.  C.  A.  Stewart. 

J.  Inst.  Petrol.  Techn.,  1915,  2,  7—31. 
The  history   of   the  industry   is   briefly   outlined 
and  particulars  given  of  the  more  important  topo- 
graphical and  geological  features  of  the  country. 
The  methods  and  apparatus  employed  in  drilling 

i   wells  and  in  transporting,  pumping,  storing  and 

I  refining  the  oil  are  considered  in  some  detad, 
particulars  being  given  of  the  pipe-lines  and 
storage  tanks  owned  by  the  various  companies 
concerned.  The  densitv  of  the  oils  quoted 
varies  from  about  10°  to  22°  B(?.  (sp.gr.  0-926 — 

1  1-00).  the  flash-point  from  45"  to  96"  F.  (close 
test)  and  165"  to  175°  F.  (open  test),  the  viscosity 
at  100°  F.  (Redwood)  from  390  to  4000  sees.,  the 

<  sulphur  content  from  1-9  to  4-8%.  and  the  calorific 
value  from  17,570  to  19.960  B.Th.U.  per  lb. 
The   oil  usuallv   contains   both   asphalt  and   wax 

!  and  is  refined'  bv  continuous  distiUation.  high 
grade  spirit,  kerosene,  fuel  oil,  and,  more  recently, 
lubricating  oils  being  produced.  The  Jlexican 
Ea^le    Oil    Co.    has    one    refinery    at    Jlinatitlan 

:  (capacity  15.000  barrels  per  day )  including  a 
wax  plant,  and  one  at  Tampico  of  12.o00  barrels 

!    capacitv  ;      the     Pierce     OU    Corporation    has     a 

!  refinery  at  Tampico,  capacity  10,000  barrels  per 
dav,   inclmling   32   stiUs    and   a   wa^x   plant  ;    the 

!  Alexican  Petroleum  Corporation;  at  Ebano,  has 
an  asphalt  plant  the  "  toppings  "  from  which  are- 
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traat«J  by  tbo  Pien-e  Oil  Corporation  ;  the  Iliias- 
tei-n  IVtroleuiu  Co.  luvs  a  toppiiii;  plant  at  Mata 
Kedonda  (Tauipioo  Toriiiinal)  havini;  a  daily 
oapaoity  of  10.000  barrels  of  orudo  oil.  and  the 
!>tauiiivrd  Oil  Co.  of  New  Jei-sey  a  similar  plant 
of  -1000  barrels  capacity  at  Tauipico  Bar.  As 
regards  wells.  420  wore  drilled  up  to  the  end  of 
ltU2,  l;?0  during  10l;>.  and  87  during  11)14  ;  in 
1915  there  were  US  pivducing  welLs,  o2  abandoned, 
and  75  being  drilled  in  the  I'anuco.  the  Topila, 
the  Chila.  Salina-s  and  Caracol.  and  the  Southern 
fields.  The  total  pix)duction  of  petroleum  in 
Mexico  increttsed  from  9750  U.S.  barrels  in  1901 
to  31.8(57.410  barrels  in  1914.— \V.  E.  F.  P. 


^loior  spirit  and  other  products  ;  The  "  cracking  "  of 

oils  icith  a  vieic  to  obtaining .     W.  A.  Hall. 

J.  Inst.  Petrol.  Techn.,  1915,  1,  147 — 166. 

The  methods  in  use  for  the  production  of  motor 
spirit  by  cracking  are  classified  as  "  still  "  and 
"  tube  "  processes.  In  the  former,  of  which  the 
Burton  process  is  an  example,  a  large  volume  of 
oil  is  subjected  to  a  high  temperature  for  a  con- 
siderable time  while  pivistng  slowly  through  a 
capacious  stiU,  the  distillate  being  condensed 
under  pressure  or  not  ;  in  the  latter,  the  oil  or 
vapour  is  passed,  more  or  less  rapidly,  through 
a  system  of  heated  tubes  to  effect  the  desired 
conversion.  As  compared  with  still  methods, 
tube  processes  are  more  productive,  less  dangerous. 
less  expensive  for  fuel,  and  more  uniform  in 
operation  and  in  composition  of  product,  but 
generally  more  troublesome  as  regards  deposition 
of  carbon.  In  the  author's  process,  the  oil  is 
vaporised  and  fed  at  a  rate  exceeding  70  galls. 
per  lir..  and  under  a  pressure  of  50 — 75  lb.  per 
sq.  in.,  through  a  system  of  1  in.  iron  pipes  more 
than  300  ft.  in  length  ;  the  temperature  of  the 
tubular  system  is  about  550"  C,  and  the  speed  of 
the  vapour  5000 — 6000  ft.  per  min.,  thus  mini- 
mising deposition  of  carbon.  The  vapour  is  then 
caiLseii  to  impinge  on  a  baffle  disposed  in  the  lower 
part  of  a  vertical  pipe,  12  in.  or  more  in  diam. 
and  about  12  ft.  high,  filled  ^\-itb  pieces  of  thin 
iron  pipe  about  1  in.  long  and  J  in.  in  diam. 
Owing  to  the  sudden  reduction  of  velocity  and 
pressure,  about  99%  of  the  free  carbon  in  the 
vapour  Is  deposited  on  the  pieces  of  pipe  ;  the 
temperature  of  the  vapour  is  also  increased  by 
about  30'  C,  the  vertical  pipe  thus  acting  as  a 
secondary  cracker.  From  this  receptacle  the 
vapour  is  conducted  through  depMegmators,  in 
which  fractions  of  the  required  boiling  points  are 
separated  ;  thence,  without  further  condensation, 
to  a  single-acting  mechanical  compressor  working 
at  70 — 100  lb.  per  sq.  in.,  and  finally  through  a 
cooler  under  the  same  pressure.  By  the  use  of 
the  compressor  the  vapour  is  dra\vn  at  atmospheric 
pressure  through  the  secondary  cracker  and 
dephlegmators,  and  the  condensable  vapour  caused 
to  conibine  with  the  gases  which  would  otherwUe 
be  permanent,  the  light  fractions  of  the  product 
being  thereby  increased  by  33%.  The  tubular 
system  is  periodically  removed  from  the  furnace 
and  blown  through  with  compressed  air  to  remove 
the  small  amount  of  carbon  deposited  ;  the  short 
pieces  of  iron  pipe  are  likewise  discharged  from 
the  vertical  tube  and  heated  in  a  special  furnace 
for  the  same  purpose.  The  maintenance  of  the 
tubular  system  at  the  exact  temperature  found 
neces.sarj-  for  the  oil  under  treatment  Is  of  the 
greatest  importance,  comparatively  slight  varia- 
tions causing  large  differences  in  the  product. 
The  consumption  ot  fuel  increa.ses  with  the  pressure 
employed,  but  the  production  of  fixed  ga.s  de- 
creases ;  by  the  u.se  of  high  temperatures,  highly 
unsaturated  products  are  obtained,  but  below  a 
certain    temperature    the    conversion    of   oil    into 


spu-it  declines  rapidly.  In  the  author's  experience, 
the  admixture  of  water  or  steam  with  the  oil 
iluring  cracking  neither  prevents  deposition  ot 
carbon  nor  promotes  hydrogenation  of  the  un- 
saturated hydrocarbons.  The  latter,  in  large 
proportion,  are  objectionable  in  cracked  spirit 
mainly  because  of  the  resinous  carbon  colloid  with 
which  they  are  usually  associated  and  which,  by 
oxidation,  tends  to  form  a  varuisli-like  product 
detrimental  to  the  woi'king  of  motor  engines. 
Owing  to  the  combination  elTectPil  in  the  com- 
pressor between  the  condensable  vapom'  and  the 
fixed  gases,  the  spirit  obtained  by  the  pi-esent 
method  is  largely  free  from  this  objection.  The 
author  is  of  opinion  that  the  most  economical 
future  source  of  petrol  in  Great  Britain  will  be  in 
connection  with  tlie  manufacture  of  water-giis  for 
ilhnuinating  piu'poses  :  by  cracking  gas-oil  so  as 
to  obtain  25 — 50",,  of  its  volume  of  motor  spirit 
as  a  by-product,  the  latter  could  be  produced  at 
an  estimated  cost  of  about  5d.  per  gallon. 

— W.E.F.P. 


lienzene.  toluene,  xylene,  naphthalene,  and  anthra- 
cene from  petroleum  ;    Effect  of  temperature  on 

the   formation    of at    atmospheric    pressure. 

G.  Eglort  and  T.  J.  Twomey.    J.  Phvs.  Chem., 
1910,   20,   121—150. 

In    the    cracking    of    petroleum    at    atmospheric 
pressure   to   produce   aromatic   compounds,   tem- 
perature, rate  of  feed,  nature  of  the  oil,  and  size 
ot  the  cracking  area  influence  the  result,  and  of 
these  factors  temperature  has  the  greatest  eiTect. 
In  the  experiments  described,  574  grms.  of  filtered 
oil  was  passed  at  the  rate  of  24t)  grms.  per  hour 
through  an  electrically  heated  furnace,  the  cracked 
oil  being  weighed  and  analysed  and  the  volume 
of  gas  noted.     The  oil  was  obtained   in  refining 
Pennsylvanian    crude    petroleum    and    is    kno\vn 
as    gas    oil.     Difterent   samples    of    the    oil   were 
cracked   at   temperatures   ranging   from   450°   to 
875°  C,  with  50°  C.  rise  in  temperature  between 
450°    and    800"  C.     for    each    experiment.     The 
specific  gravity  of  the  cracked  product  was  taken 
on  a  Westphal  balance  after  filtering  from  sus- 
pended carbon  ;   it  increased  with  rise  of  tempera- 
ture.    The    oil    was    then    fractionated    and    the 
fraction    below     170°  C.    analysed    for    benzene, 
toluene,  and  xylene,  and  that  aliove  was  distUled  as 
in  the  case  of  coal  tar.  naphthalene  and  anthra- 
cene   being   separated,    pressed,    and   dried.     The 
percentage  of  cracked  oil  decreased  slowly  with 
increase    of    temperature    from    450°    to    550°  C, 
then  dropped  sharply  from  550°    to  700°  C,  and 
above  that  temperature  the  rate  of  decrease  was 
much    lower,   while  the  gas  formation  increased 
as  the  temperature  rose,  the  maximum  increase 
occurring  between  550°  and  700 "  C.     Temperatures 
of   450°   to   600°  C.    produced   more   toluene  and 
xylene  than  benzene,  more  toluene  than  xylene,  and 
also  .some  aliphatic  compounds.     At  600°  C.  more 
toluene    than     Ijenzene    was    formed    and    more 
benzene  than  xylene.     Temperatures  of  700°  to 
875"  C.    yielded    more    benzene    than   toluene   or 
xylene,  but  more  toluene  than  xylene,  and  aliphatic 
compounds  were  practically  absent.     Xaphthalene 
formation    liegan   at   750°  C.    and   anthracene   at 
800°  C,  and  both  increased  with  rise  of  tempera- 
ture.    In    the    cracked    oil    benzene    attained   a 
maximum   of   21%  at   800°  C,   toluene   8-3%  at 
700°  C,  and  xylene  7-2%  at  700"  C.  and  beyond 
these   respective   temperatures   the    formation  of 
each   decreased   fairly   rapidly   with   rise  of  tem- 
perature.    On  the  basis  ot  oil  used  a  maximum  of 
4-7%  of  benzene  was  obtained,  3-1%  ot  toluene, 
1-9%  of  xylene,  2  0%  of  naphthalene,  and  0-3% 
of    anthracene.     (See   also    this    J.,    1915,    1199; 
1916,  105.)— W.  G.  C. 
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Ax^ihallK  and  asplidU  comoils  ;    Effect  of  controllable 

lari'iblrs  ujmii  the  penetration  test  for .     P. 

Huljtiaril  and  F.  P.  Prit chard.  J.  Agric.  Res., 
1111(5,   5,  805—818. 

DlscoRD.AXT  results  obtained  in  different  labora- 
tories liy  the  penetration  test  are  to  be  mainly 
attribuli'il  to  variations  in  Die  methods  of  pre- 
paring tlie  samples  and  in  controIlin<;  the  tem- 
perature. It  is  recommended  that  the  melted 
samples  shoidd  be  cooled  for  at  least  2  hours, 
and  .should  be  tested  the  sami'  day,  preferably 
after  2  to  3  hours.  They  sliould  be  maintained  at 
the  testing  temperature  for  not  less  than  1  and 
preferably  IJ  hovu's  before  applying  the  test. 
After  standing;  exjiosed  to  the  air.  prepared  samples 
cive  decri'asing  values  in  the  test,  but  no  definite 
liniit  is  reached  within  2S  days.  Cooling  in  ice- 
water  offers  no  advantage  in  ordinary  laboratory 
work.  \  variation  of  0-.")'  C.  in  the  temperature 
may  cause  decided  ditt'erences  in  the  results, 
anii  samples  should  be  maintained  within  01°  C. 
of  the  desired  temperal\n-e  prior  to  and  during  the 
t«st.  Tests  made  at  i'  C  do  not  give  the  same 
results  as  those  made  at  0-  C.  The  latter  tem- 
perature should  be  attained  by  the  use  of  a  brine 
liath  and  uot  by  immersion  in  crushed  ice.  Within 
certain  limits  the  increase  in  the  penetration  is 
almost  proportional  to  the  load  under  given  con- 
ditions of  time  and  temperatiu'e.  Variations  of 
1  grm.  do  not  materially  affect  the  results  in  the 
case  of  loads  of  100  and  200  grms..  but  it  is  advis- 
able that  the  load  should  not  vary  from  the  desired 
amoxmt  Ijy  more  than  0-2  grm.  The  greater  pro- 
portion of  the  penetration  occurs  within  the  first 
second.  For  example,  in  a  5  sec.  test  about  half 
of  the  total  penetration  takes  place  in  the  first 
second.  A  variation  of  one  half  sec.  may  cause 
considerable  dift'erences  in  tlie  results.  The  use  of 
a  calibrated  metronome  is  recommended  for 
accurate  control  of  the  time  within  i  sec.  of  that 
desired.— C.  -A .  il. 

Vtilisaiion   of  pilch.     Glover.     See    III. 

Mineral  resources  of  Asia  Minor.     Freeh.    See  X. 

P-4TENTS. 

JBjrplosions  in  [coal]  mines  ;  Device  for  Umitinij . 

H.  Wade,  London.  From  PYolich  und  Kliipfel, 
Vnter-Barmen,  Germanv.  Eng.  Pat.  951.  Jan.  20. 
1915. 

I.N  a  device  of  the  kind  in  which,  by  the  shock  of 
«xplosion,  jets  of  water  are  caused  to  escape 
automatically  from  a  system  of  sprayer-pipes  and 
fonn  a  screen  by  \\hicii  the  point  of  explosion  is 
isolated,  the  valve  connecting  the  supply  pipes 
with  the  sprayer  system  is  arranged  so  that,  when 
it  is  opei-ated  by  the  pressure  preceding  the 
flames,  the  supply  pipe;  extending  from  the  valve 
to  the  point  of  explosion  are  closed  and  those  on 
the  side  remote  fi-om  the  point  of  explosion 
opened.  Instead  of  water,  the  supply  pipes  may 
contain  compressed  air  or  carbon  "dioxide  by 
which  a  quantity  of  dust,  arranged  in  front  of  the 
sprayer-pipe;,  is  blo\^^l  into  the  flame-extinguishing 
zone.— W.  E.  F.  P. 

Coal;  Process  of  and  apiMiraius  for  tcashing  and 

treating .     Process    of    and    apparatus    for 

treatiny  and  drying  coal.  C.  Burnett.  Bath.  Eng. 
Pats.(A)t72,(B)14.O21.and{c)14,022.Jan.  12,1915. 

<.\)  The  coal  is  separated  by  any  suitable  means 
into  gi-ades  which  are  discharged  on  to  parallel 
inclined  washers  of  the  travelling  conveyor  type, 
from  which  the  coal  is  delivered  on  to"  shaking 
screens  to  be  drained.  The  circulating  water  from 
the  coarser  grades  passes  direct  to  a  settling  tank, 


but  that  froni  the  fine  coal  is  delivered  to  a  trans- 
verse trough  at  the  head  of  a  series  of  inclined 
troughs  to  which  it  is  connected  by  sluice  gates. 
The  velocity  of  the  water  in  these  troughs  is  such 
that  oidy  t  he  heavy  impurities  arc  deposited,  and  the 
water  containing  the  line  coal  passes  on  to  a  lower 
inclined  trough  and  thence  to  a  settling  tank. 
(H)  A  portion  of  the  ellluent  flowing  from  the 
settling  tank  to  the  pump  well  is  piuuped  to  a 
supplementary  settling  tank,  and  the  very  fine 
coal  deposit  is  removed  by  a  slowly  moving 
scraper  conveyor  and  delivered  on  to  the  coal 
which  has  been  similarly  removed  from  the  main 
settUng  tank.  Tlie  coal  passes  over  drainage  bars 
and  is  delivered  on  to  shaking  screens  for  further 
drainage,  (c)  The  shaking  screens  have  meshes 
of  different  sizes  and  are  contained  in  a  lieated 
chamber  to  screen  and  dry  the  coal. — W.  F.  F. 

Coal    briquettes ;     Manufacture     of  - 


■  E.  R. 
Sutcliffe,  Leigh,  Lanes.,  H.  J.  Phillips.  London, 
and  D.  A.  Thomas.  Llauwern,  Mon.  Eng.  Pat. 
20.(579,  Oct.  7,  19U. 

CarboXjVCEOUS  substances,  e.g.,  coal,  are  reduced 
to  fine  flour  such  as  would  pass  tlu-ough  a  200- 
mesh  screen,  and  highly  compressed  in  a  moxdd 
which  permits  lateral  expansion  of  the  block. 

— W.  F.  F. 

Combustion  of  powdered  fuel  fcooH  ;  Process  of 
modifying  the  ash  resulting  from  the .  Pro- 
cess of  protecting  metal  articles  heated  by  the  com- 
bustion of  poicdered  coal.  W.  P.  Barba,  Assignor 
to  The  Midvale  Steel  Co..  Philadelphia,  Pa. 
U.S.  Pats.  (.\)  1.167.470.  (b)  1.1(57.471,  and  (c) 
1, 167,472,  Jan.ll,191(3.Datesofappl.,Aug.l7, 1914. 

(.K)  Ax  inorganic  acid  substance  is  added  to  the 
powdered  coal  to  the  extent  of  more  than  20  °o  ot 
the  ash-forming  constituents,  so  as  to  combine 
mth  the  alkali  in  the  coal,  and  also  with  the  scale 
on  metal  articles  which  are  being  heated,  to  form 
a  protective  coating,  (b)  An  inorganic  neutral 
substance,  such  as  powdered  refractory  clay,  is 
added  to  the  extent  of  10  °o  of  the  a-h-forming 
constituents  so  as  to  raise  the  melting  point  of  the 
ash  ;  the  modified  a=h  forms  a  protective  coating 
on  the  articles,  (c)  The  neutral  substance  in  (b) 
is  replaced  by  an  inorganic  basic  substance  in  suit- 
able proportion,  tor  the  same  purpose. — W.  F.  F. 

[    Intcrnal-combustion-engine  fuels ;     Composition    of 

matter  to  be  added  to and  to  be  used  for  other 

purposes.  W.  F.  C.  M.  McCartv,  East-Pleasant- 
ville.  N.Y.  U.S.  Pat.  1.107.770.  Jan.  11.  1916. 
Date  of  appl..  Aug.  19.  1913. 

A  MlXTCRE  of  acetone,  ether,  hydrogen  peroxide, 
and  methvl  nitrate,  with  or  without  nitroglycerin. 

— \y.  E.  F.  P. 

Chequer-bricKs  as  used  in  the  chequering  chambers 
of  carburetted  water-gas  plants  or  col'e-oren 
chambers.  E.  J.  Davison,  Cricklewood,  and 
C.  P.  Tooley,  Leeds.  Eng.  Pat.  745,  Jan.  18. 1915. 

To  prevent  the  lodgment  of  dust  or  carbon  in  the 
passages  ot  chequer-brick  work,  it  is  constructed 
with  alternate  square  pedestals  and  double- 
bevelled  recesses,  both  on  its  upper  and  lower 
siu'faces. — J.  B.  C.  K. 

Gas-producers.    S.  Glover.  St.  Helens,  and  J.  West, 

Southport.  Eng.  Pat.  5315,  Apr.  8.  1915. 
The  lower  part  of  the  producer  is  pro%-ided  with  a 
chamber  surrounding  tlie  furnace  grate,  and  having 
apertures  controlled  by  shdes  for  supplying  the 
primary  air.  A  water  spray  to  prevent  fluxmg 
of  the  "ash  is  obtained  from  a  channel,  provided 
with  slots,  running  round  the  underside  of  the 
lower  part  of  the  furnace  and  on  the  upper  wall 
of  the  chamber.      The  mechanical  ash  extractor 
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comprisei:  a  vane-like  eloruont.  slowly  rotatetl  over 
tlie  surf;vce  of  the  prate.  This  vane  projects 
sliphtly  beyond  the  periphery  of  the  grate,  and 
the  rate  at  which  the  ash  is  dischartreil  can  he 
adjusted  by  suitable  means  to  suit  the  character 
of  the  coal  bemj;  VLsed.  The  ash  falls  from  the 
jtrate  into  a  water-scAled  hath,  which  forms  the 
lower  part  of  the  container. — J.  B.  C.  K. 

Ga«-produfers.     P.  B.  Moruan.  \\'orcestM',  Mass., 
U.S.A.    Eng.  Pat.  tiVtOSt.  .May  10.  191,j. 

The  automatic  discharge  of  ashes  from  gas- 
producers  Ls  elToi-ted  l)y  means  of  a  revolving  ash- 
pan,  carrying  a  scraper  which  rotates  with  it. 
When  it  is  desired  to  remove  ashe»s,  a  lat<-h  carried 
on  a  rocking-shaft  is  lowen^d  into  the  path  of  the 
scraper,  thereby  holding  it  stationary.  By  tlie 
continued  rotation  of  the  ash-pan  the  aslies  are 
carried  against  the  curved  scraper  and  wai-ped 
blade,  and  are  thus  pushed  towards  the  periphery, 
moved  up  the  inclined  wall  of  the  ash-pan.  arid 
discharged  over  the  top.  Mechanism  may  be 
pixjvidcd  for  withdrawing  the  latch  from'  the 
path  of  the  scraper,  at  regular  intervals,  or  at 
each  revolution  of  the  pan.^J.  B.  C.  K. 

Gas-generating  apparatus.  R.  B.  Brown,  Milwaukee, 
Wis,,  Assignor  to  Ri^er-Conlev  .Manufactm'ing 
Co.,  Pittsburgh,  Pa.  U.S.  "  Pat.  l.ltjy.055, 
Jan.  11.  1<J16.    Date  of  appl.,  Oct.  14,  19U. 

The  mouthpieces  of  a  series  of  gas-retorts,  arranged 
one  above  tlie  other,  open  into  a  common  vertical 
stand-pipe,  and  each  can  be  closed  by  means  of 
a  ball-shaped  stoppur,  cairied  at  the  end  of  an  arm 
operated  from  outside  the  pipe  and  capable  of 
being  fixed  in  any  position.  In  the  case  of  pail's 
of  retorts  with  their  vents  into  the  vertical  stand- 
pipe  facing  one  another,  either  one  retort  or  the 
other  can  be  shut  off  from  the  stand-pipe  by  the 
same  stopper,  whilst  if  the  spherical  stopper  be 
fixed  in  the  central  position,  the  connection  of 
both  retorts   with   the  stand-pipe  remains  open. 

—J.  B.  C.  K, 

Coal-gas  ;     Apparatus  for   treating .       H.    A. 

Carpenter  and  A.  W.  Warner,  Sewickley,  Pa., 
Assignors  to  Riter-Conlev  .Manufacturing  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,109.615,  Jan.  25, 
1916.    Date  of  appl.,  Feb.  9,  1915. 

Gas  is  discharged  from  a  retort-bench  stand-pipe 
into  a  gas  container,  which  is  included  in  a  closed 
system  in  wliich  liquid  is  circulated  in  contact 
with  the  gas  to  cool  it.  A  thermostat  is  placed 
in  the  path  of  the  gas  for  regulating  the  flow  of 
the  liquid  according  to  the  temperature  of  the  gas. 

— B.  N, 

Gas-irashcr.  T.  JIcDonald,  Youngstowii.  Ohio. 
U.S.  Pat.  .1,167.909,  Jan.  11,  1916.  Date  of 
appl.,  June  1,  1912. 

Tece  washer  (see  fig. )  comprise?  a  chamber  having 
gas-inlet   and  -outlet  openings  at  opposite   ends. 


section  containing  the  washing  liquid.  By  means 
of  partitions  and  bailies  the  gas  is  wade  to  U\V.o 
a  zig-zag  course  over  the  .surfai-e  of  the  separated 
pools  of  liquid.  The  partitions  separating  the 
tanks  have  openings  through  wliich  the  liquiil 
can  pass  from  one  tank  to  the  other,  and  the  level 
of  liquid  in  the  tanks  is  thus  regulateil. — J.  B,  C.  K. 


and  provided  with  a  series  of  tanks  of  V-shaped 


Gas:    Method  of  h\irning - 


\\\  K.  Twomev, 
Chicago,  111.'  I'.S.  Pat.  KKiT.IlT,  Jan,  11, 
191t>.      Date  of  appl.,  Dec.  12,  1914. 

The  gas  is  burnt  in  successive  stages  ;  after  the 
fli"st  combustion  of  the  gas  and  air  mixture,  the 
combustion  gases  and  unburned  jiortions  are 
collected,  heated,  and  projected  against  a  surface 
to  secure  their  better  iiiteriiiixtuii',  and  a  second 
combustion  is  obtained  in  this  way.  without  the 
addition  of  more  air.  These  operations  may  be 
repeated    a    third   time. — J.  B.  C.  K. 

Crude    oils;     Distill/tiion     of and    ap))ar'ilH8 

therefor.  S.  J.  Koss  and  H.  Scliofleld.  London. 
Eng.  Pat.  15.538,  Dec.  21.  1914. 
In  an  oil  still  having  a  furnace  similar  to  that  in  a 
Cornish  boiler,  heat-insulating  saddles  with  hoods 
are  provided  over  the  furnace  to  induce  a  longi- 
tudinal circulation.  The  saddles  may  be  com- 
posed of  sheet  metal  enclosing  a  layer  of  mica  or 
other  insul.iting  material,  and  may  have  separate 
draw-off  pipes  for  vapour. — W.  F.  F. 

Oils  ;    Processes  of  treating for  the  produetion 

of  gasoline  and  other  ])rodtiets  of  loiv  hoitiiig  point. 
I'rocesses  of  treating  mineral  oils  for  the  jturpose 
of  nbtai)iing  jirodnctn  of  lower  boilini/  points. 
A.  M.  McAfee.  Bavonne.  X.J..  U.S..\.  Eng. 
Pats.  (A)  22,243  and  (b)  22.244.  Xov.  9,  1914. 

(A)  CurDE  petroleum  or  a  distillate  or  residuum 
of  high  b.pt.  is  heated  to  boiling  point  with  alu- 
minium chloride,  the  resulting  vapours  cooled  to 
not  above  350"  F.  (177"  C).  and  the  uncondensed 
portion  returned  to  the  still.  The  volume  of  oil 
may  be  kept  constant  by  fresh  additions  until  the 
aluminium  chloride  becomes  a  granular  coke-like 
mass.  .\ii  alternative  method  consists  in  heating 
a  charge  containing  5^50  of  aluminium  chloride 
over  a  period  of  4S  liours.  By  keeping  the  con- 
densation temperature  above  about  300''  F.  (about 
150°  C.)  the  distillate  will  consist  in  the  main  of 
gasoline.  (Reference  is  directed  to  Eng.  Pat. 
17,839  of  1913  ;  this  J..  1914.  101  1.)  (B)  Mineral 
oils  are  heated  with  finely  divided  aliiininium, 
e.g.,  "  aluminium  bronze."  or  aluminous  material, 
or  other  metal  capable  of  forming  a  diloi'ide  with 
chlorine  or  hydrochloric  acid,  a  current  of  which  is 
passed  into  the  oil,  and  the  resulting  vapours  are 
continuou.slv  removed  and  condensed  as  described 
in   (A).— C.  A.  .\1. 

Purifying  [nii7ieral]  oilx.     A.  .M.  .McAfee,  Bayonne, 
N.  J.,  U.S.A.     Eng.  Pat.  22.922,  Nov.  23;  1914. 

High  boiling  mineral  oils  are  heated  with 
aluminium  chloride  to  a  (eiuperatiirc  not  above 
212  F.  (100°  C),  preferably  150=  F.  (65°  C),  to 
induce  condensation  with  deposition  of  carbon 
and  saturation  of  unsaturated  compounds.  The 
oil  is  allowed  to  cool  and  the  sludge  recovered 
and  used  for  treating  fresh  oil  till  it  beconies 
granular.  The  oil  is  treated  with  fresh  aluminium 
chloride  at  about  150  F.  (65  ('.)  and  then  succes- 
sively with  sulphuric  acid  and  fullers'  earth.  Oils 
may  thus  be  obtained  which  are  tast.ele.s3  and 
odourless  and  of  minimum  iodine  value.  The 
process  may  also  lie  ai>plied  to  mineral  oils  which 
liave  been  boiled  with  aluminium  chloride  and  the 
low-boiling  product  removed.  The  residual  oil 
after  the  (irst  treatment  with  ahmiinium  chloride 
may  be  uteam  distilled  so  as  to  provide  a  distillate 
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of  higli  flash  point  and  viscosity  about  185 — 250. 
and  this  oil  nmv  then  bo  treated  as  above. — 

W.  F.  F. 


[Mineral]    oils  :    Process    of   improving  ■ 


A. 

Eng. 


Mel).    McAfee.    Bavonne,    N.J..    U..S..\. 

Pat.  22.924.  Nov.  23.  1914.     Under  Int.  Conv., 

Feb.   12,   1914. 

See  U.S.  Pat.  1.127.405  of  1915  ;  this  J..  1915.  268. 
Ahimininni  and  chlorine  may  be  u.sed  instead  of 
aluiuinimn  chloiide.  and  the  treatment  may  be 
continued  for  36 — 18  hours. 

Pelrolnitn  product.  W.  'SL  Burton.  Chicago.  111., 
Assignor  to  Standard  Oil  Co.,  Whiting.Ind. 
U.S.  Pat.  1,167.884.  Jan.  11,  1916.  Date  of 
appl.,  Feb.   20.   1915. 

Cl.\im  is  made  for  a  petroleum  distillate  having  a 
density  aliout  15°  B.  (sp.gr.  0965)  and  viscosity 
about  130  at  IOC  F..  as  measured  by  the  Saybolt 
viscometer,  and  obtained  from  an  oil  having  a  b.pt. 
above  500  F.  (260=  C).  by  distilling  at  650=— 
850"  F.  (343= — 454=  C.)  under  a  pressure  exceeding 
3  atmospheres  until  about  35%  remains  in  the 
still,  and  then  distilling  the  residue  at  atmospheric 
pressm'e.  The  fractions  of  which  the  distdlate  is 
composed  are  mainly  of  the  paraffin  series  and 
have  densities  between  10=  and  20=  B.  (sp.gr. 
0-93 — 10)  and  viscosities  between  50  and  200. 

W.  E.  F.  P. 

Emulsion    products    [mineral   oils,    tar   oils,    etc.]  ; 

Process  for  solidifyinc/ .      L.  Berend.  Amone- 

burg.  Germanv.     V.S.  Pat.  1.167,373.  Jan.   11. 
1910.     Date  of  appl.,  June  4.  1914. 

Mineral,  tar.  and  other  oils,  hydrocarbons, 
;ispha!t.  waxes,  rosin,  etc.,  are  emulsified  with  a 
small  amount  of  a  colloidal  substance  (f  .3.,  sulphite- 
cellulose  waste  liquor)  and  the  product  mixed 
with  sufticient  dehydrating  agent  (quicklime)  to 
prevent  its  conversion  by  water  into  an  emulsion 
solution.  Loading  material  mav  also  be  intro- 
duced.—C.  A.  M. 

Paraffin     icax ;     Emulsified  ■ 


and  process  of 
making  same.  G.  W.  Miles.  Belmont,  Assignor 
to  Ross  Chemical  Co.,  Boston,  Mass.  U.S.  Pat. 
l,168.534,Jan.lS,1916.  Date  of  appl.. Feb.4, 1915. 

The  wax  is  heated  with  soap  and  sufficient  water 
to  form  a  viscous  paste,  and  more  water  is  then 
added.  Alternatively,  excess  of  water  may  first 
be  added,  and  the  excess  evaporated. — W.  F.  F. 

Fuel  piping  arrangements  for  coke  ovens.  Founda- 
tions for  coke  ovens.  A.  Roberts.  Chicago.  U.S.A. 
Eng.  Pats.  9763  and  9764,  Feb.  1,  1915. 

Cok^  ovens  or  the  like  ;  Method  of  and  apparatus  for 

heating .     A.  Rolierts.  Chicago.  U.S.A.  Eng. 

Pat.  1570,  Feb.  1.  1915. 

See  U.S.  Pat.  1,132,685  of  1915  ;  this  J.,  1915,  482. 

Vertical  retorts  ;  Discharging .  A.  McD.  Duck- 
ham,  Ashtead.  U.S.  Pat.  1.169.017,  Jan.  18, 
1916.     Date  of  appl..  July  28.  1915. 

See  Eng.  Pat.  21.191  of  1914  ;  this  J..  1915.  S60. 

Gas;  Apparatus  for  scrubbing .     R.  Maclaurin. 

Stirling.     Eng.  Pat.  1380,  Jan.  28,    1915. 

SeeU.S.  Pat.  1,158,066  of  1915  ;  this  J.,  1915,  1200. 

Mefhod  and  means  for  indicating  suspended  matter 
in  gases.     U.S.  Pat.   1,168,227.     See  XXIII. 


Ub.— DESTRUCTIVE  DISTILLATION ; 
HEATING  ;    LIGHTING. 

Utilisation  of  icood  waste.     Little.     See  V. 


P.\TEXT. 

Arc-light  electrode.  G.  Eglv.  Assignor  to  Gebr. 
Siemens  und  Co.,  Berlin.'  U.S.  Pat.  1,169,942, 
Feb.  1,  1910.     Date  of  appl.,  Apr.  22,  1910. 

See  Fr.  Pat.  414,707  of  1910  ;  this  J..  1910,  1195. 


I  III.— TAR    AND   TAR    PRODUCTS. 

'   Pitch  [  ;  UtiUsation  of ].     T.  Cilover.     J.  Gas 

I  Lighting,  1916,  133,  249—250. 

!  The  carbonisation  of  coal  with  5  "J,  of  added 
disintegrated  pitch  has  been  found  to  give  .satis- 
factory results  both  in  gas  retorts  and  coke-ovens, 
and  the  pitch  obtained  from  the  tar  of  the  Norwich 
Gas  Work§  is  now  utilised  in  this  manner  for 
making  gas.  A  trial  working  showed  that  the 
vields  of  gas  and  coke,  per  ton  of  mixture  car- 
bonised, were  not  appreciably  different  from  tho.sc 
oVjtained  witli  coal,  whilst  the  calorific  value  and 
illuminating  power  of  the  gas  produced,  and  the 
proportions  of  benzene  and  toluene  present,  were 
also  about  the  same  in  each  case.  The  yields  of 
gas  and  coke  from  1  ton  of  pitch  are  calculated  as 
10,666  cb.  ft.  and  1214  cwt.  respectively.  .Some 
trouble  was  experienced  in  working  with  10"^  of 
pitch,  and  with  15  °o  pipes  became  blocked.  In 
coke-oven  works,  an  addition  of  pitch  to  lean  coals 
would  probably  give  a  denser,  purer  coke. 

— F.  SoDX. 

Benzol   production    at   coke   plants   in    the    United 
States.     U..S.  Cieol.  .Survey. 

The  output  of  benzol  and  other  light  oils  in  the 
by-product  coke  plants  of  the  United  States  in 
1915  amounted  to  13.942,763  gals.,  in  connection 
with  which  there  was  produced  761.256  lb.  of 
naphthalene.  Some  of  the  plants  were  in  opera- 
tion at  the  beginning  of  the  year,  but  many  were 
built  during  the  early  months  of  1915  under 
contracts  calling  for  great  speed  in  erection.  At 
the  end  of  1915  there  were  19  new  benzol  recovery 
plants  in  operation,  mostly  in  connection  with 
steel  works.  Several  of  the  plants  are  not  equipped 
to  separate  the  different  oils  found  in  the  crude, 
and  7,322.670  gals,  was  shipped  to  refineries 
connected  with  powder  works  and  other  chemical 
industries.  In  the  6,620.093  gals,  of  oils  refined 
at  the  place  of  recoverv.  there  were  4,833,939  gals, 
of  100%  benzol.  1,315,727  gals,  of  toluol,  and 
470,425  gals,  of  solvent  naphtha.  Thirty-one 
coke-making  establishments  with  4933  by-product 
ovens  contriliuted  to  this  total,  and  it  is  estimated 
that  between  8.000,000  and  9,000,000  tons  of  coal 
was  carbonised  in  these  o\ens.  The  annual 
capa<"ity  of  the  l.ienzol-recovery  plants  now  in 
operation  is  estimated  at  over  20,000,000  gals., 
and  with  the  completion  of  plants  now  building 
wiU  probably  exceed  22,000,000  gals. 

Benzol    e.vtraction     in     ItuJi/.     Chem.     Trade     J., 
Feb.  19,   1916. 

The  Italian  Government  has  issued  regulations 
for  the  compulsory  wasliiug  of  all  coal  gas  to 
extract  benzol,  etc.,  for  mihtary  and  naval  pur- 
poses. Works  making  more  than  35,000,000 
cub.  ft.  are  to  put  in  plant  at  their  own  expense  ; 
works  making  less  are  to  receive  a  subsidy  of  8s. 
per  350,000  cub.  ft.  of  gas  made.  Subject  to 
orders  to  be  issued  by  the  .Afunitions  Department, 
the  amount  of  oil  (benzol,  toluol,  xylol)  to  be 
extracted  is  limited  to  from  15  oz.  to  20  oz.  per 
1000  cub.  ft.,  or  such  an  amount  as  will  not  reduce 
the  heating  value  below  517  B.Th.U.  per  cubic  foot 
or  the  lighting  value  to  less  than  two-thirds.     The 
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[Uar.  15,  1916. 


Unizol   produced   uui*t    be   55  "o   beuzol   with   an 
iillowaiii-e  of  oi"o  fitluT  way  ;  payment  fov  it  will 

bo  on  a  55  "o  biv-:l<,  beinp  i  educed  if  the  pereentjvge  j 

falls  below  this,  and  proi^ortionately  raised  if  the  , 

IH'i\-«'ntapc  be  liijiher.     W  orks  which  cannot  distil  j 

their  own  oil.  l>ein^  too  snuUl.  may  have  tliis  part  ; 
of   the   work   done  for  thoni.     The  rospoiv^ibility 

for     accidents:     rests     with     the     gasworks.     The  | 

Munitions  Department  m.-^y  advance  one-third  of  [ 

the  capital  required  for  plant  :  this  will  be  set  oft  j 

against  the  price  of  the  oil  supplied.     The  price  I 

to  be  paid  for  the  oil  Avill  be  adjusteil  with  each  I 

srasworks  on  the  basis  of  the  outlay  necessai-y  for  I 

the    plant,    and    will    lie   i-eadjusttnl    every    three  | 
months  on  the  basis  of  the  current  price  of  coal  ; 
the  finking  fund  for  the  plant  will  be  reckoned  on 
a  five  years'  basis  if  the  works  renounces  right  to 
the   plant    on   the   termination   of   the   war.     ^Vll 

works  which  distil  coal,  whether  f^.nsworks  or  not.  ' 

must  report  the  amount  of  tar  they  make  ;  and  [ 

all  tar-distilling  plant   must   be  reported  for  the  ' 

information  of  the  authorities.  1 

Effect  of  lempcralure  on  the  formation  of  benzene,   \ 
toJuene,  xylene,  najihthalenc.  and  anthracene  front 
iietroleum  at  almosiiheric  pressure.     EglolT  and 
Twomey.     See  II.\. 

Patent. 
Process  of  solidifyhuj  emulsion  products  [mineral 
oils,  tar  oils.  etc.].     U.S.  Pat.  1.107,373.    See  IIa. 


IV.-COLOURING  MATTERS  AxND  DYES. 


K.    WiUstatter.       Ber.    Deutsch. 
1915,  25,  438 — ^149.     (.Sec  this  J., 


Aiilliocyanins. 
Pharm.  Ges. 
1914,  18.) 

The  anthocyanins  constitute  a  group  of  basic 
plant  colouiing  matters  widely  prevalent  in 
nature  ;  they  belong  to  the  class  of  oxonimn  salts, 
containing  the  basic,  quadrivalent  oxygen  atom. 
Tlieir  isolation  from  fruits  and  flowers  was  achieved 
by  treatment  of  the  aqueous  solutions  with  dilute 
acids,  or  by  conversion  into  easily  crystallisaljle 
compounds  with  picric  acid.  The  author  and  his 
pupils  have  isolated  twenty  of  these  colouring 
matters  in  the  form  of  oxonium  salts,  of  which 
six  were  obtained  from  fruits  and  the  remainder 
from  flowers,  and  in  every  case  they  occurred  as 
glucosides  containing  one  or  two  molecides  of 
dextrose,  galactose,  c>r  rhamnose.  By  boiling  for 
a  very  short  time  with  20  "o  hydrochloric  acid  the 
anthocyanias  are  hydrolysed  into  sugar  and 
the  colouring  matter  proper,  which  is  called  antho- 
cyanidin.  In  some  cases,  however,  additional 
products  of  hydrolysis,  e.g..  y^-hydroxj-benzoic 
acid  and  maUc  acid,  arc  also  obtained.  Most  of  the 
natural  colouring  matters  are  formed  from  the  same 
fundamental  ingiedients.  The  parent  anthocyanid- 
ins  are :  cyanidin  (from  the  cornflower),  pelargonidin 
(from  the  pelargonium),  and  delphinidin  (from 
the  larkspur),  and  their  hvdrochlorides  are  repre- 
sented by  the  formula^.  f'",in,,OjCl.  C,sH,,0,n. 
and  C,jH,,O.C'l.  .Structurally,  they  differ  only  as 
regards  their  hydroxyl  content,  and  increase  in 
the  latter  has  been  proved  to  be  associated  with  a 
deepening  in  the  colour.  They  all  lose  their 
colour  in  dilute  solution  owing  to  the  production 
of  isomerii-  compounds,  carbinols.  which  result  from 
the  hydrolytic  dissociation  of  the  salts.  Chemically, 
the  anthocyanidins  are  very  similar  to  the  antho- 
cyanins, but  may  be  distinguLshed  by  their 
behaviour  towards  amyl  alcohol  in  pre-ence  of 
flilute  acid  :  the  former  are  completely  dissolved 
•  >y  the  alcohol,  the  latter  only  to  a  very  small 
extent.  By  heating  witli  alkali  the  anthocyanidins 
are   re^^olved   into   phloroglucinol   and    a    phenol- 


carboxylic  acid  or  a  methyl  derivative,  in  which 
respect  they  resemble  the  llavones.  The  antho- 
cyanidins are  derivatives  of  phenopyryliimi,  and 
as  such  shoidd  be  reduction  products  of  flavones. 
Experiment  has  shown  that  pure  cyanidin 
cldoride  is  one  of  the  products  obtained  when 
quercetin  is  reduced  by  magncsivun  and  acid  in 
presence  of  mercury.  The  artificial  synthesis  of 
pelargonidin,  identical  with  the  colouring  matter 
of  the  scarlet  pelargonium,  was  effected  by  the 
introduction  of  hydroxyl  into  the  nucleus  of 
phenopyrylium.  .Vlthough  the  parent  cyanidins 
are  few  in  number,  the  actual  number  found  in 
nat\ire  is  much  gieatcr.  Thus  delphinidin  occurs 
as  five  distinct  methyl  ethers  united  with  sugar  as 
glucosides  ;  and  the  manner  of  attachment  of 
the  sugar  molecule  results  in  the  occun-ence  of 
different  compounds,  which  vary  in  colour  and  in 
fluorescence.  The  mode  of  appearance  of  an 
anthocyanin  in  nature  is  conditioned  by  its 
quantify,  its  concentration,  the  character  of  the 
ccU-lluid.  and  by  the  presence  of  other  substances. 
e.g..  flavones.  tannins,  and  iron  compounds.  The 
dried  bloom  of  tlie  blue  cornflower  contains  0-7 "„ 
of  the  colouring  matter,  the  dark-red  garden 
variety  contains  14 "o ;  *bc  same  cyanidin-glucoside 
is  contained  in  the  yellow-red  bilberry  anil  in  the 
black  wild  plum.  The  anthocyanins  are  ex- 
tremely widely  distributed  in  plants  ;  cyanin, 
the  di-glucoside  of  cyanidin,  is  the  colouring 
matter  of  the  cornflower,  the  rose,  the  dahlia,  and  of 
certain  pelargoniums  ;  an  isomer,  mecocyanin,  is 
responsible  for  the  scarlet  of  the  poppy.  Cherries 
and  blackthorn  berries  contain  rhamno-glucosides 
of  cyanidin  ;  asters  and  clirysanthcmums,  iso- 
meric dextro-mono-glucasides.  Glucosides  of 
pelargonidin  are  found  in  pelargoniums,  in  the 
orange-red  dahlia,  in  red  cornflowers,  and  in  a-sters. 
Pelargonidin  and  cyanidin  glucosides  have  also 
been  isolated  from  radishes.  The  larkspur,  the 
wild  mallow,  and  the  perennial  pansy  contain 
delphinidin,  and  the  colouring  matter  of  wine 
(cenin)  is  principally  the  monoglucoside  of  del- 
phinidin dimethyl  ether.  Delphinidin  is  also 
found  in  bilberries.  hoUvhocks.  and  in  certain 
petunias.— E.  H.  T. 

Azo-compounds   and   their   salts;     Colour   of . 

Consiitiilion    and   colour.      IV.      F.   Kehrmann. 

Be:..   1915.   48,  1933—1938. 
With  the  azo-compounds.  as  with  the  azines,  when 
salt  formation  occurs  by  addition  to  the  chromo- 
phore,  a   deepening  of   the  colour  results,  whilst 
salt  formation  at  the  nitrogen  of  an  amino  group 
produces  the   reverse   etTei?t.     For   example,  azo- 
benzene  dissolves  in  fuming  sulphuric  acid  with  a 
deep   red   colour,    and    in   ordinary   lonccntrattKl 
acid    with    an    intense    golden-yellow.      Similarly 
p-aminoazobenzene    gives    deep    red    and    golden 
yellow  solutions,  and  the  latter  on  dilution  with 
water    gives  a    bluish-red   shade   before  the  final 
precipitation  of  the  base.     Thf  salts  formed  in  the 
instances  quoted  are  formulated  as  follows  :   Deep 
red  salts  as  diacid  sails  of  the  azo-nitrogen, 
CjH,.XH(H.S(),)  :  XlKHSOJ.CjlI,  and 
C.II,..\H(II.SO,)  :  NH(II.SO,).CcH,.Nn..HjS0,; 
golden  vellow  .salts  as  monacid  salt.s  of  the  azo- 
nitrogeW.c.f/..C.H,.XH(HSO,):X.CeH..NUj.If-S0,. 
In  the  bhiish-red  salt  of  the  aminoazobenzcnc  the 
amino  group  is  free,  whereby  the  i-olour-lightening 
effect  of  .salt  formation  at  the  amino-group  in  the 
previous   compound   disappears   and   the  azo-salt 
formation  come?  to  its  full  effect,  thus  : 
C.U,.X  :  XH(HSO,).C,H,.XH,.— G.  F.  M. 

Erylhrosin  atid  Hose  Bengal;     Valuation  of . 

A.  Leys.  Ann.  (him.  Analyt..  191  ,  21,  25—32. 
The  absence  of  fluorescence  from  aqueous  solutJORs 
of  Erythrosin  (sodium  salt  of  telraiodofluorescein) 
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compared  with  the  dichroic  nature  of  aqueous 
solutions  of  Rose  Bengal  (sodium  salt  of  tetra- 
iododichloiofluoi'oscein)  makes  it  desirable  to  be 
able  to  distinguish  these  two  dyestutTs.  The 
samples  of  these  dyestufTs  found  in  commerce 
are  of  varying  degrees  of  halogenalion.  and  vary 
in  the  amount  of  iodine  n'placed  ))y  chlorine, 
rarely  being  the  tetraiodo-derivatives.  The  deter- 
mination of  the  relative  amounts  of  iodine  and 
chlorine  hence  becomes  of  importance  in  deciding 
not  only  the  character  of  the  dyestuff,  but  al  o  its 
value,  as  based  on  the  iodine  content.  The  method 
of  analysis  reconuncndcd  is  as  follows  :  The 
iiioistme  content  is  determined  at  100^  C.  A 
known  weight  of  the  sample  is  extracted  in  a 
Soxhlet  apparatus  witli  absolute  alcohol  until  the 
liquid  siphoning  olT  is  colourless.  The  mineral 
matter  remains  in  the  extraction  thimble  and  may 
be  di.ssolved  in  boiling  water  and  the  amount 
determined  by  evaporating  the  solution  in  a 
platinum  capsule  and  igniting  at  a  didl  red  heat. 
The  total  halogen  content  of  the  pure  dyestuff 
obtained  from  the  alcoholic  solution,  dried  at 
100"  C,  is  found  by  heating  on  a  water-bath 
with  cavistic  potash  until  the  syrup  formed  solidifies 
on  cooling,  adding  dry  sodium  carbonate,  and 
heating  imtil  the  mass  is  fused.  An  aliquot  portion 
of  the  solution  of  the  melt  acidified  with  svilphuric 
acid  is  titrated  by  means  of  silver  nitrate  and 
potassium  thiocyanate  ;  the  number  of  c.c.  of 
A, '10  silver  nitrate  required  for  100  grms.  of  the 
pure  dyestuff  is  calculated.  By  reference  to  a 
table  given  in  the  original,  the  probable  nature  of 
the  dyestuft'  in  the  sample  is  found,  e.g..  4-545  c.c. 
or  less  indicates  a  dyestuff  of  the  Erythrosin  class, 
whiclx  will  have  a  negligible  fluorescence  in  aqueous 
solution,  whereas  over  oOTti  c.c.  indicates  a  dye- 
stuff  of  the  Rose  Bengal  class.  The  iodine  content 
of  an  aliquot  portion  of  the  acidified  solution  of 
the  melt  is  determined  by  liberating  the  iodine 
by  addition  of  potassiiun  nitrite,  extracting  with 
earlion  bisulphide,  and  separating  the  carbon 
bisulphide  solution  ;  the  iodine  extracted  is  found 
by  shaking  the  solution  with  water,  adding  several 
c.c.  of  bicarbonate  solution,  and  titrating  with 
A'/IO  thiosulphate.  The  ratio  of  the  chlorine 
content  to  the  iodine  content  is  calculated,  and 
niultiplied  by  127  ;  reference  to  the  table  given 
in  the  original  gives  a  further  indication  of  the 
nature  and  hence  the  value  of  the  dvestuff. 

— F.  W.  A. 

Patents. 
Indigoid  colouring  matters;    Manufacture  of - 


S.  Sokal,  London.  From  Kalle  und  Co..  Biebrich, 
Germany.  Eng.  Pat.  22,287.  Oct.  3,  1913. 
^  AT  dyestuffs  are  obtained  by  condensing  pheno- 
5-hydi-oxy-1.2-naphthocarbazole  with  a-derivatives 
ot  p-chloroisatin,  e.g..  j:<-chloroisatin-a-p-chIoro- 
anilide.  The  black  dyestuffs  obtained  are  of 
greater  fastness  and  their  leuco-compounds  are 
niore  soluble  than  is  the  case  with  that  from 
dibromoisatin-a-anilide  (Ger.  Pat.  241.997  ;  this 
.1..  1912,  223).  Blue  to  violet-black  vat  dyestuffs 
are  produced  l>y  conden.sing  pheuo-.  toluo-, 
xylo-.  or  naphtho-5-hvdroxv-2.1-naphthocarb- 
azole,  derived  from  jS-naphthvlamine.  with 
n-derivatives  of  isatin.  and.  it  desired,  halogenating 
the  products.  In  place  of  pheno-hvdroxvnaphtho- 
carbazoles.  other  aminohydroxy'  derivatives  of 
naphthalene  substituted  in  the  amino-group  may 
be  used,  e.g..  arylaminohydroxynapht'halenes  or 
arylhydroxynaphthimiuazoles.  or  acidvl  or  urea 
derivatives  of  heterocvclic  aminonaphthols.  Vat 
dyestuffs  are  also  obtained  bv  the  condensation  of 
the  pheno-5-hydroxvnaphthocarbazoles  with  2- 
substitution  products  of  2.3-diketodihvdi-o(l)- 
thionaphthene  :  the  products  mav  subsequently 
i)c  halogenated  to  improve  the  fastness.   E.v.ample  : 


6  kilos,  of  5-chloroisatin-2-p-cliloramIide  is  heated 
with  4-7  kilos,  of  5-hydroxy-l-phenylnaphthyl- 
amine  and  30  kilos,  of  acetic  "anhydride  until  the 
condensation  is  comph'te  ;  the  mass  is  liltered  and 
washed  with  alcohol.  \\'ith  alkaline  reducing 
agents  the  resulting  colouring  matter  gives  a 
vellow  vat  from  which  wool  is  dyed  browniish 
black  shades.— F.  W.  A. 

Acid  wool  dyestuffs  indifferent  to  copper  ;    Manu- 

facttire  of .    O.  Imrav,  London.    From  8oc. 

Chem.Iud.  in  Basle.  Eng.' Pat.  1011,  Feb.  1,  1915. 

o-Hydroxyazo-dye.sti'ffs.  which  are  particularly 

sensitive   to    copper,    are    converted    into   soluble 

complex   copper  salts.     The   products  are   stable 

to  acids,  and  may  be  used  for  dyeing  animal  fibres 

in  an  acid   bath.     The   dyeings   contain   copper, 

and  are  of  good  fa.stness  to  washing  and  excellent 

fastness   to   light.      Example :     30    grms.    of   the 

sodium    salt    of    the    dyestuff"    from    diazotised 

picraiuic   acid   and   H-acid   (in  alkaline   solution) 

is  stirred  with  900  grms.  of  water  at  70^ — 80"  C"., 

the  mixture  just  acidified  witli  dilute  hydrochloric 

acid,  and  a  solution  of  10  grms.  of  copper  sulphate 

i   added.     After    stirring    for    1 — 2     hrs.     sodium 

j    carbonate  is  added  to  neutralise  the  sulphuric  acid 

•   formed,     the     copper     compound     is     separated, 

I   pressed,  and  dried.     It  forms  a  dark  brown  powder 

I   which  dves  wool  lilack  shades  from  an  acid  bath. 

j  "  — F.  ^^ .  A. 

[Metuvhrome]    colouring    matters  ;    Manufacture    of 

[olive] .     V.  ilensching  and  E.  F.  Ehrhardt . 

Birkenhead.     Eng.  Pat.  10.716,  July  23.  1915. 

Azo  dyestuffs  prepared  from  diazotised  picraiuic 
acid  and  unsulphonated  amino-derivativos  of 
naphthalene,  e.g..  ;i-naphthylamine  or  acetyl-p- 
naphthylenediamine,  wlien  dyed  on  metachrome 
mordant  on  wool,  give  a  violet  coloration  developed 
by  ijrolonged  boiling  to  fine  olive  shades  fast  to 
milling  and  to  light.  Example  :  An  amount  of 
picramic  acid  corresponding  to  7  parts  of  sodium 
nitrite  is  diazotised  in  400  parts  of  water,  and 
added  to  15  parts  of  /3-naphthylamine  dissolved  as 
hydrochloride  in  300  parts  of  water.  The  solution 
is  stirred  with  addition  of  sodium  acetate  until  the 
formation  of  the  dyestuff'  is  complete,  or  suffi- 
ciently so  ;  sodium  carlionate  is  added  until  the 
mass  is  alkaline,  and  the  colouring  matter  separ- 
ated.—F.  W.  A. 

[Anthracene]  vat  di/es  ;  Blue-grey  to  green-grey . 

M.  H.  Isler.  Mannheim.  .Assignor  to  Badisehe 
AnUin  u.  Soda  Fal>r.,  Ludwigshafen.  Germauv. 
U.S.  Pat.  1,109.404,  Jan.  25,  1916.  Date  of 
appl.,  Apr.  24,  1914. 

See  Eng.  Pats.  12.817  and  27,010  of  1913  ;  this  J., 
1914,  638. 


v.— FIBttES;  TEXTILES;  CELLULOSE; 
PAPER, 


„.,„    ,.„o..,     ^., ..„..,.„..   „j  .     A.    D.    Little. 

Amer.  Inst.  Chem.  Eng..  Jan.   12,  1916.     Mot. 


Wood   leasts  ;    Utilisation  of - 

Amer.  Inst.  Chem.  Eng..  .. —  -_,  - 
and  Chem.  Eng.,  1916.  14,  133—135. 
It  is  e-timated  that  in  tlie  United  .States  at  Ieasf> 
75,000,000,000  ft.  board  measiu-e  (about  112,000.000 
tons)  of  wood  waste  is  produced  annuallj-. 
Numerous  experiments  have  been  made  under  the 
author's  direction  on  the  utUisation  of  long-le.af 
vellow  pine  waste,  the  annual  production  of  which 
is  equivalent  to  30.000.000.000  ft.  board  measure, 
and  it  is  estimated  that  thi,  amount  would  provide 
sufficient  raw  material  for  the  daily  production 
of  40,000  tons  of  paper.  3000  tons  of  rosm,  300.000 
galls,  of  turpentine,  and  600,000  galls,  of  alcohol. 
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togother  with  sufficient  fxiel  to  manufacture  these 
products.  Long-loaf  pine  lojrginp  waste.  "  bono 
rtry,"  weighs  about  ;U)1  lb.  per  cb.  ft.  Tho 
length  of  the  libre-;  varies  from  3  to  7-4  mm., 
average  li>  umi..  as  lomparinl  with  '.i — xJ-.")  mm.  for 
spruce.  An  excellent  p\ilp  for  "  kraft-papor"  can 
beobtaineti  from  the  woo<l  by  the  sulphate  process, 
the  yieUl  being  about  1  ton  of  paper  from  li  cords 
of  romul  waste,  as  compared  with  '2  corils  in  the 
case  of  spruce  wood.  Alcohol  has  l)een  produced 
on  a  commercial  scale  from  the  waste  In-  the 
Ewen-Tomlinson  pi-ocess  (see  Von  l>emuth,  this 
J..  1914.  71)  ;  the  yield  is  10  galls,  of  95  "o  alcohol 
per  corvl  of  sawdust  or  hogged  wood  wjisto  con- 
taining 50 ''o  of  water,  and  the  alcohol  can  be 
proilucod  at  a  cost,  including  cooperage  and  fixed 
and  manufacturing  charges,  of  not  more  than 
20  cents  a  gallon.  By  using  hydi'ochloric  instead 
of  sulphiu-ic  acid,  removing  most  of  the  acid  from 
the  digested  material  by  heating  or  by  a  blast  of 
air,  and  neutralising  the  remaindi^'  with  .sodium 
carbonate,  then  extracting  the  juico  and  con- 
centrating it  to  a  syrup,  the  process  may  be 
adapteil  to  tho  production  of  a  carbohydrate 
cattle  food  (see  U..S.  Tat.  1,092,221  of  1914  ;  tliis 
J..  1914,  563).  Stump  wood  may  be  treated  by 
a  solvent  extraction  process,  yielding  (5  galls,  of 
turpentine,  2i  galls,  of  pine  oil.  and  380  lb.  of 
i-osin  per  cord,  and  the  extracted  chips  can  bo 
usetl  for  the  production  of  paper  pulp  or  alcohol  ; 
or  the  stump  wood  and  other  highly  resinous 
waste  may  bi?  de-stnictively  distilled,  yielding 
6  galls,  of  light  oils.  0  galLs.  of  turpentine,  Ki  galls, 
of  heavT  oil,  48  galls,  of  tar,  and  35  bushels  of 
charcoal  per  cord.  The  various  processes  proposed 
for  tho  recovery  of  turpentine,  pine  oil,  and  resin 
from  the  waste"  by  extraction  witli  dilute  aqueous 
alkali  have  not  "proved  successful  commercially 
OH-ing  to  the  ditliculty  of  separating  from  the 
resin  the  '"  humiLS  "  produced  by  the  action  of  the 
alkali  on  the  Avood.  In  a  process  devised  by 
Whitaker  and  Bates  (this  J.,  1914,  477)  this 
difliculty  has  been  overcome  by  increasing  to  3J% 
of  free  "alkali  the  concentration  of  the  alkaline 
solution  after  the  initial  treatment  of  the  wood, 
and  thereby  salting  out  the  resin  soap. — A.  S. 

Collodion    membranes   of  differential   penneahilHij  : 

Preparation  of .      W.  Brown.     Biochem.  J., 

1915.  8,  591—017. 

Collodion-  tliimbles  of  regularly  increasing  perme- 
ability may  be  prepared  by  soaking  air-dried 
thimblOs  in"  alcohol-water  mixtures  of  increasing 
alcohol  content.  The  air-dried  membranes  were  | 
prepared  by  dipping  a  test-tube  (I  cm.  in  diam.) 
into  an  8"„  solution  of  Schering's  celloidin  m  a 
mixture  of  equal  parts  (by  vol.)  of  absolute  alcohol 
and  ether.  After  a  few  seconds'  draining,  tho 
test-tube  was  placed  in  a  vertical  position  inside 
an  inverted  conical  flask  of  500  c.c.  capacity.  The 
tube  was  manipidated  so  as  to  ensure  an  even 
film  of  collodion.  Drainage  was  allowed  to  pro-  ' 
ceed  for  5  min\iles  and  the  tube  then  immediately 
immersed  in  water  for  1  uunut(^  when  the  film 
was  strippeil  olV.  washed  in  water,  and  allowedto  ' 
dry  in  tho  air.  The  membranes  were  then  soaked 
in  "the  various  alcohol-water  mixtures  for  24  hours 
at  20' C,  tran-sferrcd  to  water,  and  washed  over 
a  period  of  1  dav.  It  Ls  suggested  that  the 
diJTiLsive  capacity'  of  any  substance  through 
collodion  may  be  expressed  in  terms  of  tlie 
alcohol  strength  required  to  produce  the  membrane 
which  just  prevents  its  passage.  This  may  be 
termed  the  "  alcohol  index  "  of  the  substance. 
(SeealsoBrown^this  J.,  191.5,  1118.)— W.  P.  S.     - 

Paper  and  pulp   indusin/  in   Canada.     Board   of 

Trade.!.,  Feb.  17,  1910. 
C.\XADA    should    become    a    comparatively    large 
producer  of  paper,   especially  for  the  newspaper 


press.  It  is  estimated  that  the  production  of 
paper  for  newspapers  in  Canada  has  liecn  increased 
to  al)out  2000  tons  a  day  and  that  there  is  a 
surplus  for  export  of  I50t)  tons  a  day.  During 
the  first  twelve  months  of  the  war  (August,  1014, 
to  .Iidy.  1915)  exports  of  all  kinds  of  paper  from 
Canada  were  valued  at  17,013.000  dols.,  as  com- 
pared with  14.280.000  dols.  in  the  corres))on(.ling 
period  of  1913-14.  and  exports  of  pulp  were 
valued  at  !».3O7.O00  dols..  an  imrcase  of  nearly 
2.000.000  dols.  over  the  preceding  twelve  monttis. 
lOxports  of  chemical  pulp  will,  it  is  estimated, 
amount  to  110,000  tons  in  1910.  In  the  first  half 
of  1915  the  Cana(iian  output  of  pulp  anil  cheap 
papirs  was  aliout  25 "„  less  than  full  capacity. 
The  following  table  shows  the  values  of  the  exporta 
from  Canada  of  paper  and  pulp  tor  the  years 
ended  31st  March,  1913.  1914,  and  1915  :—    " 


1912-13. 


1913-11. 


Paper  anil   mauufac- 
tures  of  paper  .... 
Worul  [)iilp  (chemical) 
Wooil  puli> (mechanical) 


Dols. 

i.  1 00,842 
3,408,702 


Dols. 

12.7.';2.n3.3 
2,923.083 
3,441,741 


1914-1,1. 


Dols. 

15,588,2.'):t 
4.806,(!22 
4,4j'J,539 


Production  and  use  of  yeast  as  foodstuff  and  fodder. 
Hayduck.     See  XIX.\. 

P.\TENTS. 

Cellulose  derivatives  ;    Manufacture  of —  Soe- 

Chim.  des  Usines  du  Rhone,  anc.  Gilliard.  P. 
Monnet  et  Cartier.  Paris.  Eng.  Pat.  7773. 
May  25,  1915.     Under  Int.  Conv.,  June  22,  1914. 

EsTEiUFiED  derivatives  are  prepared  by  treating 
cellulose  or  cellulose  derivatives  with  acids  and 
anhydrides  of  the  fatty  series  and  a  catalyst  in 
the  presence  of  trioxymethylene.  The  treatment 
with  trioxymethylene  and  the  esterification  of  thi- 
cellulo.se  may  be  either  successive  or  simultaneous. 
E. rumple  :  10  parts  of  cellulose  is  treated  with  a 
mixture  of  00  parts  of  glacial  acetic  acid.  4  of 
acetic  anhydride,  0-5  of  lOO°;,  sulphuric  acid,  and 
1  of  trioxymethylene.  After  standing  for  some 
hours  at  30  C,  acetic  anhydride  (21  parts)  Ls 
added  to  the  mass  and  the  acetvlation  is  con- 
tinued.—J.  F.  B. 

Artificial   silk   and    like   threads  ;     Apparatus  for 

treatinq .     H.  de  Chardonnet.  Paris.     Eng. 

Pat.  i'o.858.  Julv  27,  1915.  Under  Int.  Conv.. 
Aug.   1,   1914. 

The  bobbins  consist  of  a  core  with  detachable  end- 
discs  carrying  longitudinal  bars  forming  a  cylin- 
drical winding  surface  ;    longitudinal  rods  of  inert 
material  are  placed   Ijctwecn  and  parallel  to  the 
bars,  the  ends  being  lient  inwards  and  fixed  in  the 
core.     The  liobbins  are  also  provided  with  two  (or 
more)   rings   of   radiating  rods  of   inrrt    material, 
one  ring  being  permanently  fixed  in  the  core;  the 
rods  of  this  ring  have  points  all  lient  over  in  orn' 
and  the  same  plane  perpendicular  to  the  bobbin 
axis,  .so  that  the  thread  may  slide  over  them  with- 
out  catching   when    being   unwound.     The   othei 
ring,  also  attached  to  the  core,  carries  removabli- 
rods  with  straight  points.      When  the  filled  bobbins- 
are  to  be  sul)jected  to  liquid  treatment,  the  end 
discs  and  longitudinal  bars  are  removed,  leaving 
the  thread  supported  only  by  the  longitudinal  and 
radiating  rods.     A   number  of  .such   bobbins  ar< 
threaded   on  a  self-centreing  rotary  spindle  sus 
pended    vertically    and    hanging    freely    from   H- 
driving  gear.     Several  of  these  spindles  are  arrangei 
on  a  hinged  frame  in  two  rows  and  lowered  into  : 
tank  divided  into  a  middle  longitudinal  compart 
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ment  containiag  water  and  two  series  of  side  com- 
partments, interconuiiunicating  at  the  bottom,  of 
liroular  or  polyctonal  cross-seition,  one  compart- 
luout  to  each  spindle  ;  these  side  coiupartnicnts 
contain  the  Uquid  reajrent.  The  spindles  are  then 
rotated  so  as  to  produee  a  vigorous  circulation  of 
the  reagent  through  the  threads  supported  by  the 
rods.  After  treatment  and  washing,  the  rods  with 
straight  points  are  removed  from  the  mass  of 
threads  prior  lo  unwinding. — J.  F.  B. 

j         Pulp    washiiiti    mcichincs.     L.    Chew    and    W.    P. 
■  .remiings,  London.     Eng.  Pat.  13,191,  Sept.  22, 

1915. 

TuE  apparatus  consists  of  a  steam-jacketed  vertical 

I        cylindrical     tank,     having    a    centrifugal     pump 

I        attached  externally  to  its  base,  which  circulates 

the  pulp  and  water,  the  mattjj'ial  being  withdrawn 

from  the  tank  at  the  periphery  by  the  pump  and 

'         delivered  again  to  the  tank  at  the  centre  through  a 

I        tangential    discharge    which    imparts    a    whirling 

I        motion.     Water  is  introduced  through  a  central 

stand-pipe    into    the     suction    of    the    circulating 

pimip  and  overflows  from  the  upper  part  of  the 

lank  through  a  conical  .screen  mounted  above  the 

jacketed  portion.     A  two-way  cock  and  a  branch 

pipe,  fitted  in  the  delivery  pipe  of  the  circulating 

pump,  permits  the  discharge  of  cleansed  pulp. 

J.  F.  B. 


Jfood-pitlp  ;    Apparatus  for  cooking - 


L.  B. 


Decker.  Assignor  to  J.  Ball.  Kenogami.  Quebec, 
Canada.  U.S.  Pat.  1.167.S00.  Jan.  11.  1916. 
Dat«  of  appl..  Feb.  23,  1915. 

A  M.\iN'  digester  is  connected  with  an  acid-cooler, 
and  a  wood-waste  digester,  provided  with  a  heating 
coil,  is  connected  witli  the  main  digester  and  with 
the  cooler,  in  such  a  manner  that  the  gas  and 
liquor  may  pass  from  the  main  digester  to  the 
cooler  either  directly  or  through  the  heating  coil 
of  the  waste  digester. — J.  F.  B. 


Wood  pulp  :   Method  of  preparing  ■ 


C.  Bache- 


Wiig.  Berlin.  X.H..  Assignor  to  Berlin  Mills  Co., 
Portland.  Me.  U.S.  Pat.  1.169.597.  Jan.  25, 
1910.     Date  of  appl.,  Dec.  14,  1912. 

Blocks  of  wood  are  packed  in  a  digester,  the  air  is 
then  withdrawn  and  gaseous  sulphur  dioxide 
forced  under  pressure  into  the  blocks  to  a  sub- 
stantial depth,  whereby  the  outer  portions  are 
bleached  and  softened.  A  solution  of  sodium 
chloride  is  then  injected  and  the  mass  is  cooked, 
whereby  a  salt  is  formed  by  the  interaction  of  the 
sodiuni  cldoride  and  sulphur  dioxide,  having  a 
softening  and  bleaching  action  on  the  fibres.  The 
blocks  are  subsequentlv  ground  to  a  pulp. 

—J.  F.  B. 

Paper  making  apparatits ;  Apparatus  emploijing 
steam  botli  for  motive  poivet  and  for  drying  or 
other  analogous  purpose,  intended  more  espeeially 

for  use    in   connection    uith .    T.  D.  XuttaU, 

Bury.  Lanes.  Eng.  Pat.  32S0,  :Mar.  1,  1915. 

The  various  paper  machines,  together  with  their 
appertaining  preparatory  and  finishing  machinery, 
are  grouped  as  complete  units  or  pairs,  each  group 
being  operated  by  its  separate  steam  engine, 
which  is  used  partly  to  transmit  power  mechanically 
{e.g..  to  the  beating  engines,  etc.)  and  partly  to 
generate  electricity,  which  is  transmitted  to  the 
electrically  driven  elements  of  the  group  tlirough 
a  switch-ltoard  common  to  all  the  groups.  The 
separate  steam  engines  derive  their  power  from  a 
steam  supply  pipe  common  to  all  and  discharge 
into  a  common  exhaust  main  fi-om  wliicli  brandies 
lead  t.o  the  dr>ing  cylinders  of  all  the  groups  : 
the  pressure  in  the  main  is  maintained  constant  by 
means  of  automatic  make-up  and  relief  valves. 
The    separate    steam    engines    are    so    situated, 


relatively  to  one  another,  that  in  the  event  of 

the  l)reakdown  of  one,  the  load  of  its  group  can 
bo  temporarily  thrown  upon  the  others  by  the 
manipidation  of  suitably  arranged  clutches  in 
its  transmission.  An  alternative  device  relates 
to  the  ca.sc  in  which  the  power  of  the  separate 
engines  is  used  entirely  for  the  generation  of 
electricity  and  all  portioiLs  of  tlie  respective  groups 
are  driven  electrically  through  the  common  switch- 
board.—J.  F.  B. 

Wood  and  vegetable  substances  ;    Process  and  ap- 
paratus for  •■  harvesting  '  the  volatile  constituents  of 

.  W.  K.  Freeman,  Oscawana,  N.Y.,  Assignor 

to  Hydrolose  Process  Corporation.  U..S.  Pat. 
1,109.325.  Jan.  25,  1910.  Date  of  appl.,  Sept.  18, 
1912. 

See  Ft.  Pat.  171,020  of  1913  ;    this  J.,  1915,  119. 

Wood  pulp  and  half-cellulose  from  resinous  kinds  of 

wood;     Manufacture    of  brown .       J.    Akt- 

schoui'ui.  Aktschourin-Tupik.  Rassia.  U.S.  Pat. 
1,169,592,  Jan.25.1910.Dateot  appl., Dec.l8,19H 

See  Ft.  Pat.  433, 42i  of  1911  ;    this  J.,  1912,  225. 

Plastic   compositions ;     Art   of  making- 


■  R. 
Adler.  Assignor  to  Naamlooze  Vennootschap 
"  HoUandsche  Proteine  Maatschappij."  Amster- 
dam. Netherlands.  U.S.  Pat.  1,109,756,  Feb.  1, 
1916.     Date  of  appl..  Mar.  29,  1913. 

See  Ft.  Pat.  457,130  of  1913  ;    this  J.,  1913,  984. 

Method  and  apparatus  for  preparing  dilute  solutions 
of  resin  soap.      Eng.   Pat.   2142.     .Sec   XIII. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Bleaching  [vegetable  fibres] ;    Seiv  process  of  - 


S.  F.  Peckham.  Amer.  Inst.  Chem.  Eng.,  Jan.  14, 
1910.    Met.  and  Chem.  Eng.,  1910,  14,  100. 

IxsTEAD  of  the  usual  lime  and  soda  boils,  the 
material  is  boded  in  a  solution  prepared  by  dis- 
solving lienzol  or  light  oils  from  coal  tar.  coke- 
oven  tar,  blast-furnace  tar,  or  certain  kinds  of 
j  petroleum,  especially  California  petroleum,  in 
I  soap  solution.  A  smtable  solution,  for  100  lb.  of 
flax,  consists  of  50  galls,  of  water.  10  lb.  of  soap, 
and  3  galls,  of  benzol.  After  removal  from  the 
soap  solution,  the  material  is  thoroughly  washed 
and  then  subjected  to  the  usual  "  chemicking  " 
operation,  but  using,  preferalily,  a  solution  pre- 
pared by  treating  a  bleaching  powder  solution 
with  a  slight  excess  of  sodium  carbonate  solution 
and  allowing  to  stand  for  at  least  four  days. — A.  S. 

Weighting  of  silk  ;  Tin  phosphate  - 


.  //.  H.  Ley. 
Chem.-Zeit.,   1915,   39,  973—975.  986—987. 

Irbegulaeitie.s  in  the  weighting  of  silk  have 
been  noted  which  covdd  not  be  explained  by  the 
author's  chemical  theorv  of  silk  weighting  with 
tin  phosphate  (tliis  J.,  1913,  81).  The  elTects  of  the 
mechanical  processes  used  have  been  examined 
on  the  large  scale.  The  wash  liquors  obtained 
after  treatment  of  the  sdk  with  pink  salt,  after 
treatment  with  phosphate,  after  acidifying,  and 
from  the  centrifuge,  have  been  examined.  Assum- 
ing that  the  stannic  chloride  is  more  or  less  com- 
pletely hvdrolvsed.  and  the  hydrochloric  acid 
formed  then  neutralised  by  the  sodiimi  phosphate, 
the  acidity  or  alkalinity  and  chloride  content 
of  these  liquors  have  been  determined.  In  agree- 
ment with  .practice  it  was  found  that  the  stanruc 
chloride  is  onlv  slowly  hydrolysed.  The  amoimts 
of  staimic  chloride  removed  by  washing  after 
each   treatment   are   practically   the  same.     The 
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■wash  liquors  after  the  phosphate  treatment 
gradually  became  Ic-vs  alkaline,  due  to  pradual 
netitralUation  of  hydroclilorio  acid  in  the  fibre. 
The  a<-idifyinj:  bath  used  after  the  phosphate 
treatment  be,.ime  less  acid  with  vise,  due  to 
neutralisation  by  the  sodium  phospliato.  the  same 
hohaciovir  l>eini;  shown  by  the  centrifuge  liqviors 
after  this  process.  Part  "of  the  alkalinity  of  the 
soilium  phosphate  is  neutralised  by  the  hydro- 
chloric acid  from  the  pink  salt  ;  the  more  rapid 
the  revolution  of  the  ccntrifu^se,  the  more  tliis 
hydrochloric  acid  penetrates  the  tibre  and  the 
greater  is  the  acidity  of  the  centrifuj;e  liquors. 

In  contradiction  to  the  view  previously  expn^ssed 
by  the  author,  washinjt  after  the  phosphate  treat- 
niont  is  not  considei-ed  to  exert  any  chemical 
influence  on  the  weighting.  The  only  important 
process  is  the  wa-shing  after  treatment  with  pink 
salt  to  cause  its  hydrolysis.  Washing;  and  acidify- 
ing after  the  phosphate  process  only  facilitate 
the  removal  of  the  oxca^s  of  phosphate.  If  the 
tentrifutring  after  washing  the  silk  impregnated 
with  pink  salt  is  more  r.npiil.  the  acidity  of  the 
wash  water  Ls  increased  ;  apparently  the  liydrolysis 
of  the  stannic  chloride  Ls  promoted,  as  a  similar 
effect  is  not  shown  by  centrituguig  material 
■which  has  been  acidified  after  tlio  phosphate 
treatment.  In  the  first  treatment  with  pink  salt 
only  a  small  amount  of  tin  is  taken  up  chemic-ally 
hy  the  silk,  the  amount  of  chloride  in  the  centrifuge 
liquors  increasing  with  subsequent  treatments  ; 
when  the  centrifuging  Ls  slow,  the  amoimt  of 
chloride  is  smaller  than  if  rapid,  in  which  latter 
case  more  oxychloride  is  formed  liy  interaction 
of  the  stannic  hydroxide  in  the  interior  of  the 
material  and  the  stannic  chloride  in  the  outer 
layers,  and  thLs  combined  dilorine  does  not  pass 
into  the  centrifuge  liquor.  The  neutralisation 
of  the  hydrochloric  acid  from  the  stannic  cliloride 
by  sodium  phosphate  inside  the  fibre  is  gi-eater 
the  slower  the  centrifuging. 

It  is  evident  that  the  chemical  nature  of  the 
weighting  is  influenced  consideralily  by  the  amount 
of  washing,  the  amount  of  decomposition  products 
retained  and  only  removed  by  centrifuging.  etc. 
Heermann's  theory  involving  the  de:-omposition 
of  a  double  salt  of  staimic  oxide  and  sodium 
phosphate  by  washing  after  the  phosphate  treat- 
ment, and  necessitating  the  formation  of  free 
caustic  soda,  is  again  refuted. — F.  \V.  A. 

Acid  dycbalh  ;    Theory  of  the  ■ 


.     M.  Fort.     J.    I 
Soc.   Dyers  and  ('61..   1916.   32,  33—40.  j 

The  author  summarises  the  results  established  in 
his  previous  papers  (thus  J..  1913,  907  ;  1915.  488. 
1087),  in  which  it  is  shown  that  the  sulphuric 
acid  employed  in  the  dyebath  combines  with  the  I 
wool  base  to  form  an  additive  salt,  which  reacts  j 
by  double  decomposition  with  the  salt  of  the 
colour  acid  of  the  dyestufT.  This  theory  has  been 
supported  by  experimental  observation  of  the 
course  of  the  reaction  and  identification  of  the 
products ;  by  quantitative  estimation  of  the 
interacting  quantities  of  dyestufT  and  acid  ;  bj"^ 
variation  among  the  factors  of  equilibrium  in  the 
equations  a.ssigned  to  express  the  mechanism  of 
dyeing,  showing  tliat  dyeing  and  its  reversal, 
stripping,  are  adequately  expressed  by  these 
equations.  These  considerations  have  now  been 
extended  by  observations-  carried  out  on  simple 
bases  in  place  of  the  complex  protein  base.  A 
solution  of  CYystal  Scarlet  colour  acid  has  little  or 
no  action  on  magnesium  oxide  suspended  in  water 
in  the  cold,  but  when  mixed  with  a  solution  of 
magnesium  sulphate,  the  magnesium  salt  of  the 
colour  acid  is  separated  almost  quantitatively  and 
free  sulphuric  acid  appears  in  the  solution. 
Similarly,  the  sodium  salt  of  Crystal  Scarlet  does 
not  react  with  magnesium  or  magnesium  oxide, 
but  on  the  addition  of  sulphuric  acid,  and  conse- 


quent formation  of  magnesium  sulphate,  double 
decomposition  taki's  place  with  formation  of  the 
magnesium  salt  of  tlic  colour  acid  in  a  numncr 
analogous  to  that  )iostulated  for  the  dyeing  of 
wool.  A  further  extension  of  the  theory  relates 
to  the  fixation  of  acid  dyestuffs  on  cotton  throng!; 
the  intermediary  of  a  simple  base.  The  process  of 
■■  aninialising  "  cotton  by  means  of  a  coating  of 
gelatin  belongs  to  this  category,  but  the  author 
supports  his  theory  more  conclusively  by  mor- 
danting the  fibre  with  benzidine.  Cotton  is  treated 
with  tannic  acid,  which  is  fixed  in  the  us\inl 
way  with  tartar  emetic  and  rinsed.  Sucli  tannin- 
mordanted  cotton  absorbs  benzidine  when  steeped 
in  a  hot  l")";,  solution  of  the  hydrochloride.  The 
base  is  fixed  as  the  nearly  insoluble  sulphate  by 
treatment  with  warm  10  "o  sodium  sulphate 
solution  and  the  cotton  rinsed  in  a  cold  weaker 
solution  of  the  satne  salt.  The  cotton  thus 
mordanted  is  dyed  at  liO"  C.  with  arid  dyeslulTs 
in  presence  of  l",,  sulphuric  acid.  The  results  are 
good,  although  not  entirely  satisfactory  in  every 
conunercial  sense.  The  baths  do  not  exhaust 
well,  probably  owing  to  loss  of  benzidine  from  the 
fibre,  which  becomes  greater  at  higher  tempera- 
tures ;  the  dyed  products  give  off  an  irritating  dust 
on  shaking  and  are  not  verv  fast  to  hot  washing  or 
milling.— J.  F.  B. 

l'.\TEXTS. 

Dyesluffs  [on  the  fibre]  ;  Preparations  useful  in  the 

production    of -.     A.    O.    Bloxam,    London. 

FVom  Chem.  Fabr.  Griesheim-Elektron,  Fi-ank- 
fort,  Germany.     Eug.  Pat.  (itj(53.  May  4,  1915. 

Ix  the  production  of  dyestuffs  on  the  fibre  by 
means  of  the  alkali  salts  of  nitrosamines  and 
arvlamides  of  2.3-hvdroxvnaphthoic  acid  (.see 
Eiig.  Pat.  9102  of  1914:  this  J.,  1914.  (J41),  it 
has  been  found  that  the  addition  of  a  thickening 
substance  or  diluent,  such  as  Turkey-red  oil,  as 
stabilising  agent  is  unnecessary.  Concentrated 
mixtures  of  the  alkali  salts  of  nitrosamines  and  of 
2.3-hydroxynaphthoic  acid  arylamides  formstalile 
preparations  in  the  paste  or  powdered  forms, 
which  on  dissolving  in  water  form  printing  colours, 
and  may  be  used  for  producing  fast  colours  on 
cotton  and  for  the  produition  of  pigment  coloui-s. 
Suitable  nitrosamine-alkali  .salts  are  obtained  from 
p-nitraniline.  nitro-o-anisidine.jn-nitro-^j-toluidine, 
and  other  bases  which  can  be  diazotised  ;  diluted 
solutions  of  these  compounds  and  naphtholates 
are  not  stable, whereas  staVde  solutions  are  obtained, 
for  example,  with  the  anilide  or  wi-nitroanilide  of 
2.3-hydroxynaphthoic  acid. — -F.  W.  A. 

Dyeing  artificial  silk.  F.  Kunert,  Oft'enbach, 
Assignor  to  Chem.  Fal)r.  (iriesheim-Elektron, 
Frankfort,  Germanv.  U.S.  Pat.  1.169.267,  Jan. 
25,  1916.     Date  of  appl.,  Aug.  5,  1914. 

See  Eng.  Pat.  17.27:2  of  1914  ;  this  J.,  1915,  957. 


VU.-ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS, 

Chilean  nitrate  industry.      I'.S.  Comm.  Kept.,  No. 
303,  Dec.  28,  1915. 

Hy  decree  Xo.  2157  of  the  ilinistry  of  Hacienda, 
the  scope  of  the  loans  to  nitrate  producers  is 
exten<led  to  include  nitrate  works  renewing  opera- 
tion and  wliii  h  liave  not  a  quantity  of  storeit 
nitrate  on  haml.  The  law.  Xo.  2918,  promulgated 
in  August,  1914.  provided  for  a  loan  by  the 
Government  of  3  pesos  (2s.  3d.),  per  Spanish 
quintal  (101-4  lb.)  of  stored  nitrate  held  by  the 
producers,  and  of  4  pesos  (3s.)  per  .Spanish  quintal 
of  nitrate  at  ports,  ready  for  shipment.     Decree 
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No.  21.57  authorises  a  Government  advance  to 
nitrate  producers  at  the  foriuor  rate,  even  thouprh 
the  ofieinas  h.avc  no  stock  on  hand,  on  the  basis 
of  the  average  proiUiction  in  periods  of  lliroe 
months  prior  to  tlie  closinf;  of  tlie  works. 

The  "  Compaiiia  de  Salilres  de  Antofagasta  " 
proposes  to  construct  new  reduction  works  in  the 
district  of  SaUnas  Norte,  not  far  from  Baquedano. 
It  is  estimated  that  llie  capacity  of  tlie  new 
oficina  will  he  ahout  2,000.000  quiiitals  per 
annum.  The  same  company  lias  also  recently 
purchased  the  oficina  ''  Hiviera,''  which  has  not 
been  operating  for  a  long  time.  This  plant  has 
a  production  of  about  000.000  quintals  per  year. 
Completion  of  the  new  plant  "  Oficina  Aguste 
Victoria,"  under  construi'tion  for  the  firm  o£ 
Gildenieister  &  Co.,  of  Antofagasta.  is  now  going 
on.  Plants  of  other  companies  which  have  I)een 
idle  since  the  outl)reak  of  the  war  are  again 
resuming  operations,  so  that  the  nitrate  supply 
will  be  able  to  supjily  any  probable  demand  in  the 
near  future.  Earh'  estimates  of  the  probable 
exportation  in  1916  set  the  figure  at  60,000,000 
quintals. 

Bromine;     Amcricmi     production     of .     JJ.S. 

Comni.   Rept.  No.  6,  Jan.  8,    1916. 

The  photographic  trade  of  the  United  States  is 
suffering  seriously  from  the  lack  of  adequate 
supplies  of  hromine,  and  the  scarcity  of  bromides  for 
use  in  therapeutics  is  likewise  felt.  The  bromine 
wells  in  and  about  Pomeroy,  Ohio,  and  ilason 
City,  W.  Va..  have  again  been  put  into  operation, 
after  remaining  idle  for  a  number  of  years.  The 
present  monthly  production  will  amount  to  5  or  6 
tons.  The  American  output  of  bromine  has 
largely  been  concentrated  in  Michigan  and  Penn- 
sylvania, in  connection  with  the  salt  industry  of 
thase  States.  The  total  output  reached  its 
maximum  in  the  yeai-s  1905  to  1907,  inclusive. 
when  it  averaged  642  .short  tons.  In  1910  it  fell 
to  122  tons.  During  the  years  1911  to  19U,  the 
average  output  was  306  short  tons.  There  has 
not  been  any  %-ery  notalile  importation  of  bromine 
or  of  bromides  from  Europe.  There  has.  how- 
ever, been  a  very  large  importation  of  photographic 
paper  from  Germany.  The  annual  imports,  f>rior 
to  the  war,  amounted  to  about  $730,000. 

Boric  acid  in  presence  oflUm  us  solution .     F.  Fichter. 
J.    Chini.    Phys.,    1915,     13,    399—401. 

The  change  of  colour  of  litmus  solution  from  red 
to  blue  when  a  concentrated  solution  of  borax 
acidified  with  acetic  acid  and  coloured  witli  litmus 
is  diluted  with  water,  is  not  due  to  the  increased 
hydrolysis  of  the  salt,  for  tliat  would  rather 
decrease  the  absolute  concentration  of  hvdroxvl 
ions  (compare  tliis  Journal.  1915,  1008).  The 
colour  change  is  to  be  ascribed  to  boric  acid 
liberated  by  the  acetic  acid  and  the  decrease 
in  concentration  of  hydrogen  ions  on  diluting 
its  solution..  A  saturated  solution  of  boric 
acid  (0-64  N)  is  acid  to  litmus,  but  the  colour 
changes  through  rose  and  violet-rose  to  blue  on 
dilution,  the  latter  stage  being  attained  at  a  con- 
centration of  hydrogen  ions  equal  to  1  :;  10~8 
-V.  The  experiment  is  therefore  a  demonstration 
of  the  relation  existing  between  the  colour  of  an 
indicator  and  the  absolute  concentration  of 
hydrion  in  the  solution. — G.  F.  M. 

Aqua  ammonifp  ;   Continuous  vianufacture  of  - 


[from  crude  anunoniacal  liquor].  P.  Plantinga. 
Gas  Record  [Chicago].  Jan.  22,  1916.  J.  Gas 
Lighting,  1916.  133,  262 — 263. 

SaU  prejmred  by  fusion  and  its  use  as  table  salt  and 
for  cooking.  K.  B.  Lehmann.  Chem.-Zeit., 
1916,  40,  6—7,  28—29. 

-Vt  the  Hcilbronn  salt  works,  refined  salt  is  pre- 


pared from  rock  salt  by  fusion  in  a  Siemens' 
furnace  with  two  liearths.  Tho  ci'ude  salt  is 
melted  on  tlie  uppei-  hearth  and  then  flows  on  to 
the  lower  heartli.  leaving  behind  most  of  the 
impurities.  On  tho  lower  hearth,  tlic  organii' 
impurities  are  oxidised  and  iron  or  aluminium 
precipitated  by  adding  a  small  quantity  of  linio 
and  blowing  air  through  the  fnsed  salt  for  15 — 2(1 
mins.  Tlio  purified  salt  contains  from  1-24 — 
1-60 "o  CaSO,,  about  0028 »;,  CaO,  and  about 
0043"„  Na^OOj.  The  pre-ence  of  these  small 
proportions  of  impurities  in  no  way  impairs  tin- 
suitability  of  the  salt  for  culinary  and  like  pui- 
jioses.  The  salt  dlssohes  in  water  somewhat 
more  slowly  than  that  prepared  by  evaporation. 
(See  also    this  J.,  1910,  75().   1104;    1013,   1009.) 

—A.  S. 

Bromine   and    iodine  ;      Determination    of in 

jtrescnce    of    chlorides.     Ij.     W.     Winkler.       Z. 
angew.  Cheni.,  1915.  28,  477—480,  494 — 496. 

The  determination  of  bromide  in  presence  of 
either  much  or  little  chloride  can  be  accurately 
made  by  means  of  the  permanganate  method, 
which  needs  to  be  slightly  modified  according  to 
the  bromine  content.  To  estimate  the  bromine  in 
potassium  or  sodium  bromide  for  pharmaceutical 
purposes,  100  c.c.  of  a  solution  containing  1 — 1-5 
grms.  of  the  dried  salt  per  litre  is  put  into  a  200  c.c. 
flask  together  with  a  pinch  of  coarse  pumice 
powder  and  25  c.c.  of  approximately  50  °o  sulphuric 
acid  (2:3).  The  liquid  is  lioiled  vigorously  and 
A', 10  or  A'  20  permanganate  solution  is  run  in 
from  a  burette  (provided  with  a  curved  jet)  until 
a  permanent  rose  colour  is  obtained.  The  per- 
manganate is  standardised  against  pure  dry 
potassium  bromide  under  the  same  conditions.  If 
the  solution  contains  more  than  100  mgrms. 
chlorine  per  100  c.c,  the  apparatus  is  modified  by 
making  the  jet  of  the  burette  dip  directly,  anil 
fit  like  a  stopper,  into  the  neck  of  a  150  c.c.  dis- 
tilling flask,  the  side-tube  of  which  (situated  near 
the  top  of  the  neck)  is  prolonged  and  bent  so  as 
to  form  a  condensing  tube,  the  latter  being  im- 
mersed in  cold  running  water.  After  every 
addition  of  permanganate,  2 — 3  c.c.  of  liquid  is 
distilled  over  into  a  test-tube  (10x1  cm.),  and 
this  is  continued  until  a  colourless  distillate,  con- 
taining no  bromine,  is  oljtained.  The  perman- 
ganate is  best  dissolved  in  water  containing 
250  grms.  of  Glauber's  salt  per  litre,  thus  admitting 
of  its  easy  admixture  with  the  liquid  under  titra- 
tion. Sulphates,  nitrates,  and  carbonates  may  lie 
present,  but  reducing  agents  and  ammonium  salts 
must  be  previously  removed.  If  iodide  be  present, 
iodine  distils  over  before  the  bromine  and  can  be 
collected  separately.  Solutions  containing  much 
chloride  and  relatively  very  little  bromide,  e.g., 
sea-water,  must  be  first  concentrated,  as  foUows  : 
100  c.c.  of  the  solution  is  (  oloured  with  2 — 3  drops 
of  methyl  orange,  acidified  with  hydrochloric  acid, 
and  then  boiled  with  pumice  and  sulphuric  acid, 
and  the  bromine  lilierated  on  addition  of  potassium 
permanganate  is  collected  in  a  solution  of  sul- 
phurous acid  made  by  diluting  1  c.c.  of  saturated 
solution  with  5  c.c.  of  water.  To  waters  poor  in 
chloride,  aliout  1  grm.  of  purest  sodium  chloride 
must  be  added.  The  connection  between  the 
burette  and  the  distilling  flask  is  greased  with 
syrupy  phosphoric  acid.  The  distillate  is  collected 
in  a  50  c.c.  conical  flask  and  the  end  of  the  con- 
densing tube  must  touch  its  bottom.  The  dis- 
tilling flask  is  first  heated  with  a  small  flame,  and 
only  when  the  air  has  been  expelled  is  the  per- 
manganate solution  run  in.  at  first  quickly,  then 
more  slowly,  but  an  excess  must  be  present.  The 
results  are  most  accurate  when  a  little  chlorine 
(5 — 10  mgrms.)  passes  over  into  the  distillate, 
about  25  c.c.  of  which  is  required  for  the  subsequent 
bromine  determination.     If  a  considerable  amount 
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of  iodine  is  present,  the  greater  part  of  it  should 
be  first  distilled  off  by  adding  5  c.o.  sulpliiiric-  acid 
and  o  0.0.  of  ferric  diloridc  solution  (containing 
J  grms.  FeClj.till-O  per  100  c.c.)  :  residual  traces 
do  not  affect  the  bi-ouiine  estimation.  The  dis- 
tillate, containing  hydrobromic  acid  and  excess  of 
Mdphurous  acid,  is  returned  to  the  distilhng  tlask. 
diluted  with  water  to  about  120  c.c.  and  distilled 
with  o  c.c.  of  50",,  sulphuric  acid  and  pumice,  a 
cork  stopper  being  inserted  in  the  neck  of  the  Hask. 
In  this  way  the  sulphurous  aiid  is  eliminated. 
Another  20  c.c.  of  the  sulphuric  acid  is  added,  and 
the  distilling  Mask  connected  with  the  burette  con- 
taining permanganate  as  before.  The  actual 
bromine  determination  is  tlien  made  according 
to  one  or  other  of  the  following  two  methods. 
1.  After  the  air  has  been  driven  out  the  per- 
manganate is  run  into  the  distilling  flask  contain- 
ing the  bromide,  and  the  liberated  halogen  is 
distilled  over  into  a  tall  JO  c.c.  tlask  containing 
o  c.c.  distilled  water  free  from  carbon  dioxide  and 
2 — 3  c.c.  of  piu:e  30  "„  hydrogen  peroxide.  The  per- 
manganate supply  is  stopped  when  the  pink  colour 
due  to  it  pei-sists  unchanged  for  2 — 3  minutes. 
The  distillation  is  conducted  over  a  small  liame 
until  10 — 1.5  c.c.  of  the  liquid  has  gone  over.  The 
colourless  liquid  in  tlic  small  flask  then  contains 
all  the  bromine  as  hydrobromic  acid,  which  is 
determined  by  one  or  more  of  the  three  foOowing 
methods,  (a).  The  cold  hydrobromic  acid  solution 
is  titrated  with  standardised  lime-water  :  when 
the  methyl  orange  indicator  (1  drop  of  a  I  :  1000 
solution)  is  turned  yellow,  1 — 2  (h-ops  of  methyl 
red  (1  :  10,000)  are  added,  and  the  titration  con- 
tinued until  a  pure  yellow  is  produced,  (b).  The 
liquid  containing  a  slight  excess  of  lime-water  is 
diluted  to  about  100  c.c  and  titrated  with  .V/20 
silver  nitrate  solution,  in  presence  of  1  c.c.  potas- 
sium chromate  as  indicator,  (c).  The  residual 
liquid  from  (B)  is  acidified  with  nitric  acid,  a  few 
more  drops  of  silver  nitrate  solution  are  added,  and 
then  the  whole  warmed  on  a  water-bath  in  the  dark 
until  all  oxygen  has  been  expelled  and  the  silver 
bromide  has  settled.  After  standing  for  a  few 
hours  the  bromide  is  filtered  olT.  washed,  and 
weighed.  .Such  small  amounts  of  silver  bromide 
areljest  collected  and  wa-shcd  on  a  filter  3 — 4  cm. 
diameter  contained  in  a  funnel  (2-5 — 30  cm.), 
previously  dried,  enclosed  in  a  weighing-bottle  for 
2  hours  at  150"  C.  and  then  weighed.  The  bottle 
and  contents  are  not  weighed  until  they  have  stood 
on  the  balance  pan  for  10  minutes.  This  method 
gives  lower  results  than  (b)  but  is  more  accurate  ; 
it  is,  however,  advisable  to  perfoi-m  all  three,  but 
in  case  one  only  is  used  (b)  may  be  adopted  and  the 
volume  of  .Y/20  silver  solution  diminished  by 
0-1  c.c.  In  determining  the  bromine  in  sea-water. 
.500  c.c.  of  the  latter  is  taken,  and  15 — 20  c.c.  of 
the  permanganate  solution  is  used  for  the  concen- 
tration. 2.  The  bromine  in  mineral  waters  is 
more  accurately  determined  by  collecting  the 
original  distillate  containing  free  bromine  in 
alkali.  Tlie  method  is  similar  to  1,  except  that 
the  distillate  is  collected  in  a  50 — 100  c.c.  flask 
with  a  gla.ss  stopper  containing  5 — 10  c.c.  A'/l 
caustic  soda.  (.\).  The  alkaline  distillate  (20 — 
30  c.c.)  is  treated  with  0-2  grra.  purest  potassium 
iodide  and  10  or  20  c.c.  .V  1  hydrochloric  acid. 
After  standing  15  mins.  in  the  dark  the  separated 
iodine  is  titrated  with  .V  100  sodium  thiosulphate. 
(B).  A  few  c.c.  of  pure  carbon  tetraclilorirle  is 
added  to  the  alkaline  li(|uid.  which  is  then  acidified 
with  2 — 3  drops  of  fuming  liydrochloric  acid  and 
shaken  vigorously,  .\fter  15  mins.  A', '100  arseni- 
OU.S  oxide  solution  is  added,  little  by  little,  with 
frequent  agitation,  until  the  tetrachloride  is 
colourless.  Extremely  small  quantities  of  bromine 
are  determined  very  accurately  by  distilling  into  a 
scent  bottle  of  about  30  c.c.  capacity,  of  square 
section,  in  which  2 — 3  c.c.  of  the  alkali  is  placed. 


The  distillation  is  continued  imtil  the  bottle  is  half 
full,  a  small  tlame  being  used,  and  then  5  c.c.  of 
carbon  tetrachloride  and  about  2  c.c.  of  fuming 
hydrochloric  acid  are  added,  .\fter  shaking,  as 
little  as  0-2  mgrm.  of  bromine  can  be  detected  by 
the  colour  imparted  to  the  tetrachloride.  The 
liberated  iodine  is  titrated  as  above  with  arsenious 
oxide  solution.  The  tetrachloride  changes  from 
bi-owaish-yellow  to  colourless,  and  then  becomes 
rose-red,  at  which  v>oiut  the  titration  is  stopped. 
The  colour  changes  are  best  observed  against  a 
background  of  translucent  glass.  Method  2  (B)  is 
the  most  accurate  of  those  descril)ed. 

JJetermuiiilioii  vf  iodine.  The  principle  of  the 
two  methods  reconmiended  consists  in  liberating 
the  halogen  with  acid  and  nitrite,  removing  excess 
of  the  latter  with  urea,  extracting  the  iodine  with 
carbon  tetrachloriile.  and  titrating  it  with  tliio- 
sulphate.  1.  50  c.c.  of  the  iodide  solution  is 
placed  in  a  glass-stoppered  tlask  (150  c.c.).  and  to 
it  25  c.c.  of  tetrachloride.  10  drops  of  10  "o  hydro 
chloric  acid  (to  acidify),  and  2  drops  of  a  1% 
sodium  nitrite  solution  are  added.  After  standing 
with  occasional  shaking  for  30  mins..  1  grm.  of  the 
])urest  urea  is  introduced,  and  after  again  standing 
and  shaking  for  1  hour,  the  free  iodine  is  titrated 
with  thiosidphate  solution.  This  method  Ls 
accurate  for  solutions  contaiiung  20 — 1000  ingrms. 
of  iodine  and  not  more  than  25  grms.  of  chlorine 
and  10 — 1-5  grms.  of  bronune  per  litre.  If  very 
little  or  no  bromine  is  present  the  method  is  much 
accelerated  by  using  5  c.c.  of  10 "„  li\drocldoric 
acid  and  5  drops  of  nitrite  solution  :  the  titration 
can  then  be  performed  after  15  mins.  The  results 
obtained  when  greater  (piantities  of  chlorine  ami 
bromine  are  present  arc  too  high  owing  to  the 
action  of  nitrous  acid  on  the  liydrobromic  acid,  and 
to  a  slight  extent  on  the  hydrochloric  acid.  This 
method  is  not  affected  by  the  presence  of  car- 
lionates.  sulphates,  or  nitrates,  and  it  is  particularly 
well  adapted  for  the  analysis  of  commercial 
potassium  and  sodium  iodides.  2.  .in  improve- 
meitt  of  the  (hange-Freseiiius  method.  A  tube, 
10  cm.  X  1 — 2  mm.,  is  blown  on  to  the  lower  encl 
of  a  stoppered  cyhndrical  separating  funnel  of 
150 — 200  c.c.  capacity  ;  and  the  tap  is  greased 
with  syrupy  phosphoric  acid.  Some  carbon  tetra- 
chloride is  sucked  up  into  the  tunnel  ami  a  further 
10  c.c.  added  :  the  liqiud  to  be  analysed  is  added 
together  with  2 — 3  drops  of  methyl  orange  and 
1  c.c.  of  10  °o  hydrochloric  acid.  If  carbonates  are 
present.  2 — 3  drops  of  the  indicator,  and  sufficient 
sulphuric  acid  to  cause  an  acid  reaction,  are  neces- 
sary, -Vfter  a  strong  current  of  air  has  been  passed 
through  the  liquid  for  10  mins,.  1  c.c.  of  10  "„  hydro- 
chloric acid  and  5  drops  of  1"„  sodium  nitrite  solu- 
tion are  added,  the  nuxtvuv  well  shaken,  and  again 
shaken  after  standing  10  mins.  The  clear  sohiliou 
of  iodine  in  carbon  tetrachloride  is  run  olf  and  a 
further  2 — 3  c.c.  of  the  latter  use<l  for  rinsing  ; 
10  c.c.  of  tetrachloride  is  added,  the  liquid  again 
shaken  and  left  to  stand,  and  so  on  imtil  the  solu- 
tion is  colourless.  For  50  mgrms.  of  iodine,  5  or  li 
extracti<nis,  for  smaller  amounts  3  or  1,  are  ncces 
sary.  The  extracts  are  collected  in  a  100  c.c. 
glass  stoppered  bottle  into  which  5  c.c.  water. 
01  grm.  urea,  and  5  drops  of  10  ^j,  liydrochloric 
acid,  have  been  previously  introduced.  After  vigor- 
ous agitation  and  15  mins.  rest,  the  iodine  is  titrated 
with  A/lOO  sodium  thiosulphate.  1 — -50  mgrnis. 
of  iodine  in  100  c.c.  of  solution  can  be  determined 
in  this  way.  but  not  more  than  5  grins,  of  cldorine 
or  0-5  grm.  of  bromine  should  be  present.  The 
bromine  in  the  liquid  left  in  the  funnel  can  be 
estimated  by  acidifying  with  5  c.c.  of  50%  svi- 
phuric  acid.'  distilling  off  20  c.c,  adding  20  c.c 
more  acid  and  permanganate  as  described  above, 
a.  The  method  of  determining  iodine  in  very  small 
quantities,  devised  by  the  author  in  1HH7,  has 
lieen  improved  as  follows  :    2 — 3  drops  of  methyl 
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orange  is  added  to  100  c.c.  of  the  clear  solution 
(e.ij.,  a  mineral  water),  which  is  then  neutralised 
with  dilute  sulphuric  acid  and  acidified  with  10  c.c. 
^V/10  hydrocliloric  acid.  The  addition  of  2 — 3  c.c. 
fresh  chlorine  w.ater  oxidises  tlie  iodine  to  iodale, 
the  indicator  beiiii;  tlecoiaposed  anil  any  nitrite 
present  converted  into  nitrate.  A  few  small 
crystals  of  Iceland  spar  are  put  into  the  liquid, 
which  Ls  then  lioiled  vitjorously  over  a  free  tlamo 
to  expel  cliloruie  and  any  hromine  that  may  have 
bean  orisinally  present  as  bromide.  The  complete 
expidsion  of  tliese  halogens  is  ascertained  by 
adding  a  drop  of  metlnl  orange,  which  is  decolorised 
so  long  as  they  are  present.  The  cooled  liquiil  is 
treated  with  5  c.c.  of  25  "„  phosphoric  acid  solution 
and  0-2  gnn.  of  pure  potassium  iodide,  and  after 
standing  in  the  dark  for  15  mins..  the  iodine  is 
titrated  with  thiosidphate.  By  this  method  01 
mgrm.  of  iodine,  or  le^s,  can  be  determined  in 
100  c.c.  of  solution  :  smaller  quantities,  e.g., 
001  mgrm..  can  be  estimated  only  after  concen- 
tration bv  evaporating  in  presence  of  alkali. 

E.  H.  T. 

Thio»ulpltate  ;     ^'oll(tnetric   dfterminalion    of , 

iti  presence  of  sulphide,  sulphite,  and  bisulphite. 
A.  Sander.     Chcm.-Zeit.,  1915,  39,  915— 9i7. 

TinosuLPHATE  is  determined  in  presence  of 
sulphide  by  precipitation  with  mercuric  chloride, 
eai'h  molecule  of  the  thiosulphate  liberating  2  mols. 
of  hvdrochloric  acid,  which  can  be  titrated.    - 

A.  1.  2Xa,S,0,--3HgCK+2H.,0  = 

■2Xa  ,80^  +4HC1  +2HgS.HgCl.,. 
2.  3HgC'L-|-2Xa,S=4XaCl4-2HgS.HgCl'i. 
The  total  of  thiosulphate  and  sulphide  is  first 
found  by  titration  with  iodine  solution.  A  second 
portion  is  treated  with  excess  of  mercuric  cliloride, 
shaken  vnitil  the  dark  precipitate  has  become  a 
pure  white,  tlien  ammoniinu  chloride  Ls  added  (to 
prevent  the  precipitation  of  mercury  by  the 
alkali),  and  the  cloudy  liquid  titrated  with  A^/10 
caustic  soda  in  presence  of  methyl  orange.  The 
alkali  consumed  divided  by  2  gives  the  iodine 
consimiption  of  the  thiosulphate  alone,  and  the 
difference  between  this  and  the  first  titration 
gives  the  iodine  consmned  by  the  sulpliide.  The 
determination  Ls  very  rapid,  and  is  also  siutable 
for  estimating  traces  of  thiosidphate  in  presence 
of  sulphide.  For  determining  thiosidphate  in 
presence  of  sulphite.  Bosshard  and  Grob's  method 
(this  J.,  1913,  532)  is  recommended,  although  the 
explanation  of  the  reactions  given  by  the  authors 
is  erroneous.     The  correct   ec[uations  are  : 

B.  1.  (a)  Xa..S0,-T-HCl=XaHS03+NaCl. 

(b)  XaHS03+HgCK=HgCl.SO,Na+HCl. 
2.  as  A.  1  above. 
After  the  solution  has  been  titrated  with  hydro- 
chloric acid  to  convert  sulphite  into  bisulpliite. 
excess  of  mercuric  cliloride  is  added,  and  then  the 
liberated  acid  titrated  with  alkali.  Alternatively, 
the  combmed  thiosulphate  and  sulphite  can  be 
found  iodometrically.  and  the  former  estimated 
separately  1)\"  the  mercuric  chloride  method.  A 
delicate  test  for  bisidphite  in  presence  of  sidphite 
consists  in  adding  methyl  orange  and  an  excess  of 
merciu-ic  cliloride  :  traces  of  bisulpliite  cause  the 
indicator  to  change  colour.  Thiosulphate,  sid- 
phide,  and  sulphite  can  be  determined  accurately 
in  less  than  10  mins.  by  the  following  method  : 
(1)  10 — 20  c.c.  of  the  solution  Ls  run  into  a  measured 
excess  of  .Y  10  iodine  solution  acidified  with 
3 — 10  c.c.  .Y  10  hydi'ochloric  acid,  and  the  excess 
of  iodine  titrated  with  .Y/10  thiosulphate.  This 
gives  the  total  tliiosidphate.  sulphide,  and  sulphite 
[x].  (2)  The  hydriodic  acid  liberated  by  the 
sulphite  in  (1)  is  directly  titrated  with  caustic 
soda  ami  1 — 2  cU'ops  of  methyl  orange  On  sub- 
tracting the  value  of  the  acid  introduced  in  (1), 
the  iodine-value  of  the  siUpliite  Ls  obtained  [y]. 
(3)   The    iodine-value     of    the    thiosidphate     [z] 


is    found  with  mercuric  chloride    as    above,    and 
the    sulphide    is    then    deduced   by   subtraction, 


H>-2']- 


Lead  sulphate;    Reduction  of - 


— E.  H.  T. 

G.  A.  Perley 
and  ('.  \V.  Davis.  .T.  Phvs.  Ch 'm.,  191(5,  20, 
151—103. 

When  sodiunr  hydroxide  solution,  lead,  and  lead 
sulphate  are  in  contact  simultaneously,  crystals  of 
lead  are  deposited,  and  it  is  found  that  the  reaction 
is  not  dependent  upon  impurities  in  the  lead,  nor 
upon  fluctuation  of  temperature,  as  is  the  ca.se 
when  lead  reacts  with  hot  lead  acetate  solution. 
Experiments  with  pure  lead  and  caustic  soda 
under  reduced  prassure  antl  in  the  absence  of  air 
proved  that  there  is  no  appreciable  production  of 
hydrogen,  so  that  the  plumliite  formed  cannot  be 
reduced  to  lead  by  hydrogen  evolved,  and  it  was 
also  ascertained  that  by  the  action  of  caustic  soda 
on  lead  sulphate  only  lead  monoxide  is  obtained. 
The  three  substances  are  therefore  necessary  : 
the  caustic  soda  dissolves  the  lead  sulphate,  and 
the  denser  solution  thus  formed  flows  to  the 
bottom  of  the  container  while  fresh  caustic  soda 
flows  in  from  above  to  replace  it.  thus  setting  up 
concentration  dift'erences.  On  long  standing  large 
crystals  of  lead  are  formed,  which  continue  to 
grow  after  all  the  lead  sulphate  has  dLsappeared. 
On  rotating  lead  strips  containing  grooves  filled 
with  pure  lead  sidphate  in  a  3.Y  solution  of  sodium 
hydroxide  the  reduction  is  more  rapid  and 
uniform. — W.  G.  C. 

Sulphur  in.  commercial  antimony  sulphides  ;  De- 
term  ination  of  free .     A.  Hutin.     Ann.  Chun. 

Analyt..   1910,   21,  32—33. 
Ox   account   of  the  tendency  of   SbjS-,   to   form 
SbjSj  at   the   boiling-point  of   carbon  bisulphide, 
acetone  is  recommended  as  a  solvent  for  the  free 
sulphur,  the  extraction  requiring  6  to  8  hours. 

—P.  W.  A. 

Silicates  of  the  system  2FeO,SiO,  +2CaO,Si02 ; 
Artificial  preparation,  fusibility  and  other  pro- 
perties of .     B.  Selivanoff.     Rev.  Soc.  Kusse 

I        .Metall..    1915.    11,  328.     Rev.   Met.,    1915,    12, 
Extraits,  309 — 318.     (See  also  this  .T.,  1916,  112.) 

^IiXTi'RES  of  pure  silica,  lime,  and  iron  peroxide 
!  containing  00  "„  FeO,  were  melted  in  an  iron 
crucible  in  a  cryptol  electric  resistance  furnace, 
and  cooling  curves  taken.  The  cooled  product 
was  in  each  case  analysed,  and  from  the  results 
obtained  the  equUilsrium  diagram  was  constructed. 
Fe,Si04  melts  at  about  1260=  C.  ;  there  is  a 
maximum  at  about  1260°  C.  corresponding  to  the 
combination  2Fe,Si04.3Ca2SiOj.  and  between 
these  two  points  there  is  a  eutectic  point  at  about 
33  °o  (molecular)  Ca.SiO,  and  about  1160°C. 
Heated  in  a  current  of  hydrogen,  reduction  began 
at  the  following  temperatures  : — 


Fe.Si04 

100% 

85% 

65% 

50% 

40% 

80% 

Temp.,  °  C.        -225     '     210    i  205-210 

170 

180           250 

-T.  St. 


Asbestos  from    South    Africa.    BuU.    Imp.    Inst., 

1915.   13,  557 — 558. 

,    Two   samples   of   blue   crocidoUte   asbestos   were 

examined,   viz..  a  small  one.  free  from  rock  im- 

puritv.  with  fibres  varying  in  length  up  to  li  ins., 

'    and  a  lai-o-er  one  containing  a  considerable  amount 

I    of  rock  impui'itv.     The  chief  market  for  crocidohte 

'    asbestos  hithjfto  has  been  in  Germany,  and  the 

demand  for  it  in  the  United  Kingdom  is  somewhat 

limited  in  comparison  with  that  for  white  ehryso- 


soe 
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tile  ashostos.  The  samples  were  valued  at  prices 
ranpin^:  from  £2S  to  £50  per  ton.  according  to  the 
length  and  colour  of  the  tiluvs. — A.  S. 

Hydra:oic  aciii  [azoiinidc]  :  Tiro  important  analytical 

rfaetions  of .      K.   Sonimer  and   II.    I'incas. 

Bi-r..  15»15.  48,  UH5:$— I'JtW. 

A  GAt^OMETKic  method  for  the  determination  of 
azoimide  is  based  vipon  its  conversion,  even  in 
dUute  solution,  into  nitrogen  and  water  on  treat- 
n>ent  with  eerie  s<»lts.  aecoi-ding  to  the  equation, 
2  N  ,H  •  21 VO ,  =  3N  s  -r  H  .O  -  Ce  .O ,.  The  react  ion 
is  complete  at  the  end  of  a  minute  and  proceeds 
either  in  neutral  or  acid  sohition.  t'eriuni  ammon- 
ium nitrate  is  most  conveniently  cniiiloyed.  l)ut  in 
presence  of  much  chlorine  ion,  eerie  sulphate  must 
be  used  and  free  hydrochloric  acid  removed  by  the 
addition  of  sodium  acetate,  otherwise  chlorine 
may  be  evolved  along  with  the  nitrogen.  The 
mutual  decomposition  of  nitrous  arid  and  azo- 
imide may  be  utilised  for  the  determination  of  the 
former,  a  known  excess  of  a  solution  of  §odium 
azide  being  added  to  the  nitrite,  and  the  mix- 
ture acidified  with  acetic  acid  when  the  following 
reaction  occurs  : — N,H -f  HXO,=X2-fXjO  rHjO. 
After  two  minutes  the  solution  is  rendered  alkaline, 
boiled  to  expel  nitrous  oxide,  and  the  excess  of 
azide  determined  by  the  cerium  method  above. 
.Since  the  decomposition  of  nitrous  acid  occurs 
Huantitatively.  even  in  dilute  solution,  and  with- 
out any  possibility  of  the  formation  of  nitric  acid, 
the  method  is  also  available  for  the  detection  of 
nitric  acid  in  presence  of  nitrous  acid.  The 
solution,  to  which  a  slight  excess  of  sodium  azide 
has  been  added,  is  acidified  with  acetic  or 
.sulphin-ic  a<id,  and  after  some  minutes  the  excess 
of  azoimiile  boiled  oil,  and  the  odourless  product, 
which  after  neutralisation  should  give  no  red 
coloration  with  ferric  chloride,  is  tested  for  nitric 
acid  by  the  diphenylamine  reaction, — G,  F.  ^I, 

Hydrazoic   acid   [azoimide];   Oxidation   of by 

iodine.     F,  Raschig,  Ber,,  1915,  48,  2088— 2092, 

A  XEUTKAL  or  acetic  acid  solution  of  sodium  azide 
remains  unaltered  when  mixed  with  a  solution  of 
iodine  ;  on  addition  of  a  crystal  of  sodium  thio- 
sulphate,  a  vigorous  gas  evolution  takes  place,  the 
azide  being  quantitatively  converted  into  nitrogen 
and  sodium  iodide.     The  catalyst  bringing  about 
this  reaction  is  not  sodium  tetrathionate,  but  an 
unstable     compound,    probably    Nal.SjOj,    which 
readily  parts  with  its  iodine  to  the  azide.   with 
formation  of  sodium  tetrathionate.      If  no  azide  is 
present     the     compound     XaI.Sj03     decomposes 
rapidly  into  iodine  and  tetrathionate.     The  course 
of  the  reaction  is  readily  demonstrated  by  adding 
to  a  neutral  or  acetic  acid  solution  of  sodium  azide 
(a)  a  solution  of  tetrathionate  prepared  liy  mixing 
equal    volumes   of    A'    10  iodine  and  thiosulphate 
solutions,  when  no  gas  evolution  occurs  ;  (l>)  a  mix- 
ture of  2  vols,  of  A*   10  iodine  solution  and  1  vol. 
of     thiosidphate     solution,     when     vigorous     gas 
evolution  occurs  if  the  mixture  is  freshly  prepared 
but  no  gas  evolution  if  the  mixture  is  allowed  to 
stand  2  to  .3  mins.   before  adding  to  the  azide  : 
(c)  a  mixture  prepared  by  adding  2  vols,  of  A'  '10 
iodine   solution   to    1    vol.   of   A'   10   thiosulphate 
solution,  the  iodine  being  added  in  two  separate 
portions  of  1  vol.  with  a  slight  interval  lietween, 
when    no     gas    evolution     takes    place.     Sodium 
azide    i.s    the    only    substance    which    shows    this 
reaction,    but    the    iodine    can    be     replaced    by 
bromine  and  the  thiosulphate  by  sodium  sulphide 
with  similar  results,  the  intermediate  cataly.st  in 
the  latter  case  being  probably  a  substance  NalS. 

— T.  C, 


Chlorine  ;  Physical  constants  of 

J.    Chim.    Phys..     1915.     13, 


.     M.  Pellaton. 
420—404. 


The  physical  constants  of  chlorine  prepared  by 


the  thernuil  decomposition  of  auric  chloride,  and 
carefully  purilied.  have  been  determined.  The 
critical  temperatxu'c  determiiu'd  by  the  optical 
method  was  144'  C.  the  corresponding  ci-itical 
pressure  being  7(M  atm.  (l)ewar  found  83-9  aim,, 
and  Knietsch  9:!-5  aim.),  and  the  density  0-57;!. 
Tables  are  given  showing  the  vapo<U'  tension  ol' 
liquid  chlorine  from  -80  ('.  to  the  critic.ll 
temperature,  and  its  latent  heats  of  vaporisation 
have  been  calculated  from  0  to  14  It',  ^'alues 
of  the  disso.-ialion  tension  of  avu'ic  cliloride  were 
also  obtained.  The  author  concludes,  as  the 
result  of  th<'  determinations,  that  gaseous  chlorine 
behaves  as  a  normal  substance  and  that  there  is 
no  question  of  polymerisation. — (i,  F.  M. 


O-rygen  :  Absorption  of- 


in  alkali  solutions,  and 


a  neic  itl)f!<irbciit  for  oxygen.     F.  Henrich,     Ber., 
1915.  48,  2000—2009." 

The  rate  of  absorption  of  oxygen  by  alkaline 
solutions  of  pyrogallol  and  sodium  hydrosulphite 
is  influenced  by  the  nature  of  the  alkali  employed, 
potassium  hydroxide  determining  a  more  rapid 
al>sor|>tion  than  sodium  hydroxide  in  equivalent 
amount,  ryro^allol  solutions  should  therefore 
always  he  nutde  up  with  potash  rather  than  soda. 
The  use  of  hydroxyquiuol  instead  of  pyrogallol 
as  an  absorbent  for  oxygen  is  recommended  on 
account  of  its  more  rapid  absorption,  better 
keeping  properties,  and  activity  in  more  dilute 
solutions  of  alkali  hydroxide,  '  To  prepare  the 
reagent,  11-4  grms,  of  triacetylhyilroxyqiiinol, 
obtained  by  the  action  of  acetic  anhydride 
on  quinono  (Thiele,  Ber.,  1898.  1247),  is 
suspended  in  20  c.c,  of  water  and  shaken  in  an 
atmosphere  of  hydrogen  with  a  strong  aqueous 
solution  of  17-5  grms.  of  potassiiuu  hydroxide 
until  all  is  dissolved,  and  the  resulting  solution  of 
hydroxyquinol  diluted  with  130  c.c.  of  water  and 
introduced  into  the  Hempel  pipette. — (J,  F.  M. 

Methods  of  sulpltate  of  ammonia   manufacture  at 
hy-j)roduct  coke-ovens.     Riley,    See  II.\. 

Patext.s. 

Suliilniric  acid  ;   Conccntratinq .    J.  W.  Leitch, 

lluddersfield.    Eng.  I'at.  1495.  .Jan.  29,  1915. 

Is  a  three-stage  process  for  concentrating  sulphuric 
acid  continuously  in  large  quantities,  lead  pans 
are  used  for  concentrating  the  acid  up  to  75 — -80";,, 
and  highly  heated  iron  vessels  for  the  final  stage 
of  the  concentration  process.  The  le.ad  pans  are 
open  to  the  air  ;  the  iron  pans  are  separately 
enclosed  in  a  muffle  type  of  furnace,  under  and 
over  which  the  hot  gases  are  circulated.  The  inter- 
mediate evaporating  vessels  may  be  constructed 
of  silica,  glass,  porcelain,  or  one  of  the  known  acid- 
resisting  iron  alloys  s\ich  as  tantiron,  duriron, 
or  ironac.  These  vessels  are  enclosed,  in  order  to 
recover  the  dihite  aci<l  carried  away  by  the  vapour. 
The  ])ans  and  other  vessels  are  arranged  on  the 
cascade  j>rinciple.  the  flow  of  (he  hot  gases  and 
of  acid  being  on  the  counter-cui-rent  principle. 
The  acid  passes  from  the  final  vessel  f)f  the  series 
with  a  concentration  of  9() — 98"^.  Suitable  hoods 
over  the  intermediate  pans  collect  the  aci<l  vapours, 
and  these  are  led  to  a  comlensing  tower.  This 
tower  can  be  used  for  the  preliminary  heating  of 
the  dihite  acid  before  feeding  it  into  the  first 
pans  of  the  scries. — J.  B.  C.  K. 

Ili/drorhloric    acid    and    the     like  ;      Fiirnnrr    for 

m'ikiiui .      \V.     .\l.     Krickbaum.     Cleveliinil 

Heights,  Assignor  to  The  tirasselli  Chemical 
Co.,  Clevelanil,  Ohio.  U.S.  I'at.  1,1(57,763, 
Jan.  II,  1910.     Date  of  .appl.,  .Tune  17,  1915. 

The  furnace  has  a  circular  working  chamber,  thi- 
outer  portion  of  the  floor  of  which  .serves  a.s  a 
calcining    bed,    whilst   the    central    portion   is   in 
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the  form  of  a  shallow  pot.  There  is  a  circwlar 
heatiiifr  chaiiihei'  situateil  centrally  below  the 
floor,  another  above  the  <h<anil)er,  and  a  third 
of  an  annular  shape  beneath  the  outer  portion  of 
the  floor,  traversed  by  heated  gase.s  which  maintain 
that  portion  at  a  higher  temperature  than  the 
centre. — K.  H.  T. 

Metalliferous   compounds    and    r/ascs ;     Apparahis 

for  seiMiratintj  and  recovering from   liquids. 

F.  L.  Wilson," Berkeley.  Cal.   U.S.  I»at.  I,lli7.4t30, 
Jan.  11.  U)Ui.    Date"of  appl..  Mar.  18.  1914. 

A  Nl'MBER  of  clo.sed  eontainei-s  or  stills  are  joined 
together  in  series  by  connecting  pipes  which  pass 
from  the  bottom  of  one  ve.ssel  to  the  top  of  the 
next,  a  pump  and  .(  filter  l)eing  arranged  between 
each  successive  pair  of  stills.  .Means  are  provided 
for  charging  the  st  ills,  for  removing  the  precipitated 
solids  together  with  a  little  liquid,  for  conveying 
this  liquid  mixture  to  the  filters,  and  for  trans- 
ferring the  filtrate  to  the  next  stUl.  In  the  last 
container  Is  a  steam  coil  by  means  of  which  the 
liquid  in  it  is  l)oiled.  and  the  vapours  produced  are 
passed  out  through  a  pipe  into  the  liquid  con- 
tained in  the  next  still,  and  so  on.  the  vapour 
I  passing  tliro\igh  the  series  in  tlie  opposite  direction 
to  the  liquid.  The  connections  are  fitted  with 
valves  for  shutting  ott'  the  vapours  from  any  one  of 
the  stills   when   required. — E.  H.  T. 

Phosphorus  :    Apparatus  and  2)rocess  for  oxidising 

.         I.     Hecheubleikner.     Charlotte,     N.C. 

U.S.  Pat.  1.107.755.  .Jan.  11.  191i;.  Date  of  appl., 
Nov.  0,  1914. 

Phosph.\.tic  material,  a  sdicious  flux,  and  a  car- 
lx)naceous  substance  are  heated  together  in  a 
furnace  ;  the  carbon  monoxide  aud  phosphorus 
vapour  evolved  are  niade  to  preheat  the  charge 
of  comminuted  phosphate  and  flux  on  its  way 
to  the  furnace.  Air  or  oxygen  is  supplied  to  these 
gases  whilst  they  are  passing  through  the  pre- 
heating chamber,  whereby  the  phosphorus  is 
oxidised  to  phosphoric  aciil  and  the  carbon  mon- 
oxide to  carbon  dioxide.  Tlie  carbonaceous 
material  is  fed  directlv  and  separatelv  into  the 
furnace.— E.  H.  T.         " 

Phosphorus  and  pliosphorus  compounds ;  Blast- 
furnace process  of  producing .     J.  J.  Gray, 

jun.,  Kockdale.  Tenn.    U.S.  Pat.  1.168,495,  Jan. 
18,  1916.   Date  of  appl..  Sept.  7,  1915. 

By  heating  together  in  a  blast  furnace  a  mixture  in 
suitable  proportions  of  a  natui-al  phosphate, 
silica,  a  metal  (iron),  and  carbon,  the  greater  part 
of  the  phosphate  is  reduced  to  metallic  phosphide 
and  phosphorus,  in  a  ratio  dependent  on  the 
relative  quantities  taken.  The  necessary  heat  is 
obtained  by  the  combustion  of  the  carbon,  the 
air  supply  being  regulated  so  as  to  maintain  a 
i-educing  atmosphere.  If  necessary  a  small 
quantity  of  a  basic  material  may  be  added  to 
render  the  slag  more  fluid. — B.  V.  "S. 

Ammonium  phosphate;  Process  of  making — — . 
F.  S.  Washburn.  Xashville.  Tenn..  Assignor  to 
^Vmmo-Phos  Corporation.  U.S.  Pat.  1,167,788, 
Jan.  11.  1916.     Date  of  appl.,  Aug.  17,  1915. 

T'he  liquid  obtained  by  treating  crude  phosphoric 
acid  solution  with  ammonia  is  di\idcci  into  two 
parts.  The  fii-st  is  treated  with  steim  and 
ammonia  in  excess,  causing  the  production  of 
di-anmionium  phosphate,  and  the  unabsorbed 
gases  are  passed  into  the  second  portion,  which  is 
capable  of  absorbing  more  ammonia  than  it 
receives,  whereby  the  mono-ammonium  salt  is 
produced.  Any  uncondensed  steam  escaping 
from  the  second  portion  is  utilised  to  preheat  the 
nrst  portion.  The  mono-phosphate  liquor  is  then 
treated  with  steam  and  excess  of  ammonia  to 
■obtain  a  further   quantity   of  the   di-ammonium 


salt,  and  the  di-ammoniuni  salt  is  completely 
converted  into  the  mono-salt  by  adding  slightly 
more  phosphoric  acid  than  is  needed  to  effect  the 
-E.  H.  T. 

.     A.  S. 


conversion. - 


Lead  chromates  ;  Process  of  preparing  - 

Ramage.  Buffalo,  X.  Y.,  Assignor  to  International 
Color  and  Chemical  Co.,  Detroit,  Mich.  U.S. 
Pat.  1,108.417,  Jan.  18,  1916.  Date  of  appl., 
Apr.  16.  1915. 

A  LEAD-BEARING  material  is  dissolved  in  an  acid, 
and  the  lead  Ls  precipitated  as  sulphate  by  aildition 
of  sulphuric  acid.  The  precipitated  sulphate  is 
\\ashed  and  digested  with  an  alkali  chromafe, 
e.g..  sodium  bichi-omate,  in  the  presence  of  an 
alkaline  reagent,  e.g.,  caustic  soda,  during  the  last 
stage  of  the  process.  The  process  can  be  made 
cyclic,  the  solvent  acid  being  used  again  for  dis- 
solving fresh  portions  of  lead-bearing  material. 

—J.  B.  C.  K. 

Lead  sulphate  :  Process  for  preparituj  - 


.     A.  S. 

Ramage.  Buffalo.  N.Y..  Assignor  to  International 
Color  and  Chemical  Co..  Detroit.  Mich.  U.S.  Pat. 
l,168.41S.Jan.l8,1916.Date  of  appl.,Apr.l6,1915. 

Ores  containing  lead  sulphide  are  roasted  and 
then  treated  with  nitric  acid,  which  acts  on  the 
mixture  of  lead  oxide,  lead  sulphate,  and  lead 
sulpiride  produced  by  the  roasting,  with  evolution 
of  nitrous  fumes.  The  nitrous  gases  are  combined, 
in  presence  of  air.  with  the  svdphurous  acid  gases 
from  the  preliminary  roasting  operation,  and  are 
then  employed  to  complete  the  conveiviion  of  the 
lead  oxide  aud  of  lead  siUphide  into  sulphate.  A 
restricted  access  of  air  is  necessary  during  the 
fii-st.  and  a  free  access  of  air  during  the  later  stages 
i    of  the  process. — J.  B.  C.  K. 

Lead    arsenate:     Method    of    manufacturing . 

E.  O.  Barstow.  Assignor  to  Tlie  Dow  Chemical 
Co..  Midland.  Mich.  U.S.  Pat.  1.169,114,  Jan. 
25,  1916.     Date  of  appl.,  Aug.  1,  1912. 

Lead  arsenate  is  produced  by  the  reaction,  in  the 
presence  of  water,  between  arsenious  oxide,  a 
halogen,  e.g..  chlorine,  a  compound,  e.g.,  an 
alkali,  which  will  form  a  halide  with  such  halogen, 
and  a  lead  compound  adapted  to  produce  lead 
arsenate  upon  being  added  to  a  solution  of  arsenic 
acid.— J.  B.  C.  K. 


Kelp  ;  Process  for  treatinr/  ■ 


J.   W.   Cheney, 


Los  Angeles.  Cal.  U.S.  Pat..  1,168,785,  Jan.  18, 
1916.  Date  of  appl.,  Dec.  15,  1913. 
Kelp  is  dried  and  then  roasted  at  a  temperature 
below  the  incineration  point,  in  order  to  drive  oft' 
the  volatile  products.  The  temperature  is  then 
raised  to  the  combustion  point  and  the  ash  kept 
agitated  diu-ing  the  incineration.  The  mineral 
salts  are  dissolved  from  the  ash,  and  the  salts 
separated  from  the  solution  by  crystallisation, 
while  the  remaining  liquid  is  used  for  the  extraction 
of  iodine. — J.  B.  C.  K. 

Hydrogen  and  carbon  hlacly  ;  Process  for  the  manu- 
facture  of .     R.    H.    Brownlee   and    R.    H. 

UHLnger.  .Vssignors  to  American  Xitro-Products 
Co..  Pittsburgh,  Pa.  U.S.  Pat.  1.168.931,  Jan. 
18,  1916.  D.^te  of  appl..  Mar.  12,  1915. 
A  SUITABLE  hydrocarbon  is  brought  into  contact 
with  liiglJv  heated  refractory  material  in  absence 
of  air.  and  under  pressure,  aud  the  residting 
mixture  cooled  to  separate  the  bydrogen  from  the 
carbon. — B.  V.  S. 

Sulphur  from  sulphur  gases  ;  Process  for  recovering 

elemental .     W.     F.     Lamoreaux,     Isabella, 

Tenn.  U.S.  Pat.  1,169,726,  Jan.  25,  1916. 
Date  of  appl.,  Feb.  8,  1915. 

G.\SES  containing  sxdphm-  oxides  are  heated  to  the 
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[Mat.  16, 191«. 


reaction  toniporatiuv  and  then  maintainod  in 
contact  with  incandescent  carlion  for  a  detiuit* 
time,  the  waste  heat  of  the  ovittlow  isases  being 
utilised  for  heatinj;  tlie  inflow  gases  l)efoiH;  passing 
them  into  the  ivaotion  chambeV. — B.  ^'.  S. 

Redtirtiox  products  of  sulphurous  acid  and  salts 
thereof  [alkali  formoldthydf-s}ilphox!/lalcs];  Manu- 
facture of .     H.  .'^peiketer  and  E.  Marburg. 

Oriesheim.  Assignors  to  I  "hem.  Fabr.  Grii:^heiiu- 
Elektron.  Frankfort,  (.iennauv.  t'.S.  Pat. 
l.lli9.;{li5.J.in.25.Uilt).  Dateof  appl..Feb.2.  1914. 

See  Ft.  Tat.  4157,443  of  1014  :  this  J..  1914.  805. 

Production  of  nickel  hydroxide  [for  storage  batteries]. 
U.S.  Pat.  1,107,484.     Sec  XL 


Vm.— GLASS;    CERAMICS. 


Patknts. 


Glass  ;  Colouring  ■ 


.  J.  W.  Has- 
burg.  fliicago.  U.S.  Pat.  1.108.882,  Jan.  18, 
191C.     Date  of  appl.,  Dec.  22,  1914. 

A  SOLFTION  of  amnioniated  mercury,  water,  or 
other  liquid,  and  an  adhesive  soluble  in  water  or 
in  the  other  fluid,  and  volatilisable  below  the 
firing  temperature  of  the  vitrifiable  colours,  is 
applied  to  the  article  to  be  decorated,  so  as  to 
produce  a  paper-like  sirrface.  The  vitrifiable  decor- 
ative material  having  a  vehicle  repellent  to  the 
material  in  the  first  coating,  is  then  applied  and 
the  article  is  fired  to  volatilise  the  undercoating 
and  fuse  the  decorative  material. — A.  B.  .S. 

Clay  ;  Method  of  nullifying  discoloration  in  sub- 
stances   such    as .     W.     Feldenlieinier    and 

W.  J.  Gee.  London.  Eng.  Pat.  894,  Jan.  19.  1915. 

Discoloration  in  impvu'e  substances  is  miUified 
by  treating  a  portion  of  the  impurity  or  impurities 
to  produce  from  them  a  colouring  agent  which 
neutralises  the  remaining  discoloration.  In  the 
case  of  china  clay  the  colom-ing  effect  of  iron  or 
iron  compounrls  is  nullified  Ijy  treating  the  clay 
with  a  verv-  dilute  solution  (say  less  than  1  %)  of 
potassium  or  sodium  feiTocyanide.  or  other  suit- 
able cyanogen  compound,  whereby  some  of  the 
iron  is  converted  into  Prussian  blue. — W.  C.  H. 

Clay  purifiers.  O.  O.  Erfurth.  Teuchern,  Saxony, 
and  Internationale  Patentvenvertungs  Ges. 
m.b.II.,  Berlin.    Eng.  Pat.  14,358,  Oct.  11.  1915. 

The  purifier  consists  of  two  cylindrical  sieves 
arranged  in  line,  within  which  eqxially  pitched 
right  and  left  handed  conveying  worms  work, 
mounted  on  the  same  horizontal  shaft.  The  clay 
is  introduced  at  a  central  point,  and  according  to 
the  direction  of  rotation  of  the  shaft,  is  carried 
)>y  the  conveying  worms  either  one  way  or  the 
other  and  pa.sses  through  one  sieve,  while  stones, 
etc..  collect  in  a  receptacle  at  the  end  of  the 
cylinder.  By  reversing  the  direction  rif  rotation 
of  the  shaft  the  clay  is  made  to  pass  tlu-ough  the 
other  sieve,  so  that  the  first  can  be  cleaned  \rithout 
interrupting  the   process. — W.  C.  H. 

Refractory    vitreous    substances ;     Manufacture    of 

.     H.  J.  S.  Sand,  Nottingham.     U.S.  Pat. 

1, 169.(581.  Jan.25. 191  (i.  Date  of  appl.,  June  (J,19U. 

.See  Eng.  Pat.  15,629  of  1913;  this  J.  1914,  258. 


.  II.  Rosenthal.  Camden. 
X.J.  I'.S.  Pat.  1.109.571.  Jan.  25,  1910.  Date 
of  appl..  Jan.  21.  1914. 

The  glass  is  tinted  by  subjecting  it  to  light  rays  of 
short  wave-lengtlis  from  an  X-ray  tube  or  other 
vessel  containing  metallic  electi-odes. — A.  B.  S. 

Vitrified  surfaces  ;  Decorating 


Method  of  utilising  irastc  heat  in  kilns.    V.S.  Pal. 
I,i07.037.     ^Vc   I. 


IX.— BUILDING  MATERIALS. 

(\)(ic(f/c  ;      Xotc     on     Ihe     drslruvtion     of by 

sulphates.  A.  Sartori.  Chem.-Zeit..  1915,  39, 957. 

Some  concrete  ti-ouglis,  planted  with  wild  vine, 
showed  on  the  under  side  after  alxiut  2  yeai-s, 
white,  hollow  structures  like  stalactites,  and  the 
concrete  itself  at  several  points  liecanie  crumbly. 
Between  loose  lying  pieces  a  light,  moist,  plastic 
mass  resembling  lime  mortar  ^\as  foiuid.  Chemical 
analysis  sliowed  tliat  the  stalactitic  slructui'i'S 
co:islsted  mainly  of  cakiuni  carlionate  and  sul- 
phate, the  apparently  luialtered  coucret«»  was 
normal  in  composition  and  contained  only  about 
1  "o  SO,,  while  the  decomposed  concrete  m.nss 
contained  dlnunished  quantities  of  silica  and 
lime  but  nearly  15 "o  SO3.  The  trouglis  contained 
a  layer  of  peat  mould  at  the  bottom,  then  a  layer 
of  household  r>d)bish,  and  an  upper  layer  of 
vegetable  mould.  An  aqueous  extract  of  the  pent 
mould  contained  no  nitrates,  ;i  trace  of  chloride,  and 
only  00S0°o  SO,  in  tlie  form  of  sulphates,  whilst 
it  had  a  very  strong  acitl  reaction.  The  household 
rubbish  gave  a  neutral  solution  containing  2-44 ",, 
.SO 3  in  the  form  of  sulphates,  besides  cldoridcs 
and  small  quantities  of  nitrates.  Evidently  rain 
water  dissolved  the  sulphates  oxit  of  the  household 
rubbish,  and  in  course  of  time,  as  the  solution 
penetrated  jjoi-ous  parts  of  the  concrete,  it  com- 
bmed  with  the  lime  of  the  cement  and  gave  rise 
to  the  soft  plastic  mass  found.  At  points  where 
the  liquid  soaked  through  cracks  in  the  underlying 
concrete,  evaporation  would  occur  and  calcium 
sulphate  woukl  be  deposited  together  with  calcium 
and  magnesium  oxides  dissolved  out  of  the  cement  ; 
the  oxides  would  be  converted  by  atmospheric 
carbon  dioxide  into  carbonates  «hich  formed 
the  stalactitic   masses   mentioned. — \V.  C.  H. 


Plaster  of  Paris  and  the  effect  of  foreign  substances. 
E.  L.  Troxell.     Amor.  J.  .Sci.,  1915.  41,  198—210. 

Plaster  of  Paris  Is  largely  used  for  making 
casts  and  restoruig  palivontological  specimens, 
and  the  experiment.s  described  were  made  mainh' 
with  a  view  to  tliat  particular  use  Plaster  of 
Paris  has  a  tensile  strength  of  about  400  lb.  per 
sq.  inch  and  is  strongest  when  udxed  with  a 
minimmn  amount  of  water,  preferably  hot  water 
at  al)out  80'  C.  The  tensile  strength  was  practically 
imaltered  when  the  l>riquettes  were  soaked  in 
water  and  re-dried.  For  museinn  purposes  bone 
black,  raw  and  burnt  sienna,  and  Venetian  red 
are  probably  the  most  convenient  pigments 
l)ut  decrease  the  strength  of  plaster.  Liquiil 
colours,  such  as  ink,  can  be  used,  but  do  not  pene- 
trate deeply.  Adhesive  materials  are  often  mixed 
with  plaster  of  Paris,  but  on  the  «liole  do  not 
increase  the  tensile  strength  when  added  to  the 
original  plaster  mixture,  tliough  they  give  it  a 
good  smooth  surface  when  applied  to  the  finlshcil 
plaster.  Dextrin  reduces  the  tensile  strength  in 
proportion  to  the  amomit  added;  gum  arabi< 
and  glue  also  proilu<-e  the  same  resvdt  :  all  three 
tend  to  decompose,  and  the  last  has  the  further 
disadvantage  that  it  is  hygroscopi<!  and  as  the 
amount  of  water  varies  the  vohune  increases  or 
decreases,  and  lessens  the  grip  of  the  plaster. 
Sliellac  must  be  dissolved  in  spirit  and  thercfori' 
is  applied  only  to  the  surface  of  plaster,  l)ut  giv<> 
it  a  good  surface  antl  increases  the  tensile  strengtli- 
Water-gla-ss  with  plaster  produces  an  insolubl'' 
calcium  silicate  an<l  sodium  sulphate  which  fo^^i^ 
hair-like  crystals  on  the  surface  ;  it  also  diniinisl)'- 
the     tensile     strength.       .Magnesium     oxychloriili- 
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jii-oiuiscs  to  be  a  good  substitute  for  plaster  of 
ParLs,  but  i.s  more  expensive. — W.  C.  H. 

Effect  of  contiDllabk  variables  upon  the  penetration 
test  for  as/ihalls  aiid  asphalt  cements.  Iluljbard 
ami  rriUluinl.    .Sec  II.\. 

Patents^. 

Timber  and  other  porous  material  ;    Imprcgruiling 

u-ith  a  prescrvatirc.    O.  P.  -M.  Oo.<!,«,  Seattle, 

Wasb.   U.S.  Pat.  1.1(J7. 192.  Jan.  11.  1911).   Date 
of  appl..  Feb.  10,  1915. 

The  niatorial  is  imnaersed  in  the  preserving  fluid 
contained  in  a  closed  ve.ssel,  and  the  fluid  heated 
to  about  2:iO  F.  {1 10  C. ).  The  fluid  is  withtU-awn 
ajid  a  \acuum  of  from  28  to  28  inches  created  in 
the  vessel,  tlie  interior  of  which  is  siniultaneously 
heated  to  from  150  to  230  F.  (tjli  — 110"  G.) 
for  over  half  an  hour.  The  vacuum  is  then  des- 
troyed by  re-introducing  the  fluid  and  applying 
suliicient  pressure  to  force  from  5  to  20  lb.  of  it  into 
each  cubic  foot  of  tlie  material  ;  the  fluid  is  tlien 
re-heated  for  0  hours  continuously  at  from  200' 
to  240°  F.  (93  — HOC.)  after  which  it  is  with- 
drawn while  it  is  still  hot  and  a  vacuum  of  from 
23  to  28  inches  is  created  in  the  vessel. 

— W.  C.  H. 

Wood;  Method  of  impret/nafinr/ .     K.  Lamb, 

New  Yorl^.     U.S.  Pat.  1.169.944.  Jan.  18.  1916. 
Dat*  of  appl..  Feb.  17.  1915. 

Wood  or  other  porous  material  is  subjected  to 
steam  under  pressui-e  in  a  hermetically  sealed 
cylinder  and  then  injected  with  the  impregnating 
material,  which  is  at  a  high  temperature  and  at 
a  pressure  higher  than  that  of  the  steam.  .Vny 
surplus  impregnating  material  is  ejected  Ijy  the 
pressure  of  the  steam,  and  by  creating  a  vacuum  j 
in  the  cylinder. — A.  B.  S.        "  ' 

Woods  ;  Process  of  treatinq .     C.  H.  Sliattuck. 

Moscow,  Idaho.     U.S.  Pat.  1.169.2S9,  Jan.  25. 

1916.     Date  of  appl..  Sept.  12.  1914. 

Wood  is  lightened  and  coloured  by  heating  it 
under  pressure  or  in  a  retort,  in  an  acid  licpior 
derived  from  the  distdlation  of  wood. — A.  B.  S. 

Wood  ;  Method  of  treating and  product  thereof. 

J.  Pinal  e  Icaza,  Mexico.     U.S.  Pat.  1.169,349, 
Jan.  25.  1916.     Date  of  appl.,  Aug.  28.  1915. 

Wood  or  the  like  is  impregnated  with  a  solution  of 
magnesium  chloride  having  a  density  of  at  least   [ 
15' B.   (sp.gr.    1-116)   and   then   provided   witli   a 
wat«r-resistant     coating     containing     magnesium    \ 
silicate.— A.  B.  S. 

F%irnace-brick.  W.  J.  Hillis,  Assignor  to  Hillis- 
Simler  Brick  Co.,  Johnstown.  Pa.  U.S.  Pat. 
1,168,21  l.Jan.ll, 1916.  Date  of  appl.,Xov.2, 1914. 

The  brick  is  composed  of  about  20%  of  ground 
flint,  10  "o  of  plastic  clav.  30  °o  of  carborundum. 
and  40%  of  binding  clay:— W.  C.  H. 

X.— METALS  ;     METALLURGY,     INCLUDING  ' 
ELECTRO-METALLURGY. 

Steels;    The    gases    co)ita)ned    in    liquid .     L.    ' 

Baraduc-Midler.   Rev.  Met.,  1915,  12,  804-818. 

About  500   kilos,   of   molten   Thomas   steel   was 
poured  from  the  ladle  into  a  preheated  brick-Uned 
vessel  provided  with  a  refractory  clay  cover,  and 
the  gases  evolved  from  the  steel  were  continuously 
withdrawn  by  means  of  vacuum  pumps  untU  the 
steel  was  solid.     The  gas  was  collected  in  portions    , 
which  were  measured  and  analysed.     In  one  test,    j 
the  steel  treated  weighed  550  kilos,  and  the  total   | 
volume  of  gas  obtained  measured  1159-8  litres  at   I 
766  mm.  and  20' C.     This  gas  contained  30-5%    j 
of    carbon    monoxide    and    52-2  °o    of    hydrogen.    I 
The   vohime   of   gas   obtained   was   found   to   be    , 
markedly  greater  in  damp  weather,  the  hvdrogen 


being  derived  from  the  moistiu'e  in  the  air  passing 
through  the  converter. — T.  St. 

Pig  iron  production  of  Germany  in  1915.     Board 

of  Trade  J.,  Feb.    17,    1916. 
The  following  table,  from  the  "  Borsen  Zeitung  " 
(Berlin)  of  Jan.  21,  shows  the  production  of  pig 
iron  in  Germanv  in  1914  and  1915  : — 


1914. 

1915. 

Foundry  pig  iron  

Metrif  tons. 
2,494,832 

237,988 
9,289,989 
1,996,786 

370,257 

Metric  tons. 
2,283.538 

187,522 

Thomas  pig  iron 

7,244,017 

1,793,865 

Puddled  bars 

278,684 

Total  

14,389,852 

11,787,626 

Copper  ;    The    cold-working    of - 


.     L.    Guillet, 
Rev.  Met.,  1915.   12,  819—828. 

RECT.\.NCiiLAR  copper  bars  of  8  x  10  mm.  cross- 
section  were  placed  in  a  rectangular  groove  8  mm. 
wide,  and  a  hard  steel  bar  8  mm.  wide  placed  on 
top.  This  was  then  hammered,  whereby  the 
heights  of  different  copper  bars  were  reduced 
from  10  mm.  to  9.  8,  7.  6.  and  5  mm.  respectively. 
The  flattened  bars  were  then  subjected  to  tensile 
and  Brinell  hardness  tests,  preliminary  tests  having 
shown  that  the  bars  were  umformly  strained  across 
the  whole  section.  The  hardness  was  found  to 
increase  rapidly  with  the  degree  of  "'  working," 
attaining  a  value  not  far  removed  from  the 
maximum  with  a  small  amount  of  deformation. 
As  a  measure  of  the  degree  of  "  working  "  the 
hardness  figure  has  no  significance  except  for  low 
degrees  ;  the  microscopic  appearance  is.  however, 
an  accurate  index  of  the  degree  of  straining,  even 
for  high  values.  There  is  no  relationship  in  worked 
copper  between  the  hai-dness  and  the  tensile 
strength,  the  hardness  increasing  with  the  amount 
of  working  at  a  much  greater  rate  than  the  tensile 
strength.  "  Preliminary  experiments  showed  that 
the  Brinell  figure  for  copper  is  not  independent 
of  the  pressure  or  the  size  of  ball  employed  ;  also 
that  the  care  with  which  the  surface  of  the  metal  is 
prepared  influences  the  hardness  figure. — T.  St. 

Lead  and  silver  ;  Reactions  of  gases  with .     W. 

Stahl.  Chem.-Zeit..  1915,  39,  885—886. 
Lead  and  oxygen  : — The  reaction  2Pb02l2Pb-;-20 
reaches  equilibrium  at  about  2075°  C.  At  the 
temperature  of  the  reverberatory  furnace  in  lead 
smelting,  the  oxide  is  not  reduced  in  the  absence 
of  reducing  substances,  and  all  oxygen  present 
gradually  combines  with  the  lead  without  any 
phvsical  solution  occurring.  Lead  and  sulphur 
dioxide  : — At  sufficiently  high  temperatures  and 
partial  gas  pressure  lead  sulphide  is  formed.  The 
reactions 
PI>S-fPbSO,:;^2Pb-i-2S02  and 

PbS  +2Pb0^3Pb  +S0 ,. 
which  form  the  basis  of  the  Karntener  reverber- 
atory furnace  smelting  process,  occur  abova 
750=  C,  and  at  correspondingly  higher  pressure 
and  lower  temperature  are  reversible.  Under 
certain  conditions  an  intermediate  basic  sulphate 
is  formed.  At  low  temperatures  (500°  to  900°  C.) 
and  higher  pressures  (up  to  850  mm.)  the  followmg 
reactions  mav  occur  : — 

2Pb  -r2SO;=PbS04  +PbS, 

7Pb  -f  5SO;=2(PbO,PbSO.)  +3PbS, 

3Pb  -f  .SOj  =2PbO  -f  PbS, 

4PbO+4SO,=3Pb.SO.+PbS. 

4(PbO.PbSOJ^4S02=7PbSO,-;-PbS.    etc. 
No  phvsical  solution  of  sidphur  dioxide  in  lead 
appeai-s  to  occur.     No  indications  of  the  solution 
of     hvdrogen,     nitrogen,     carbon     monoxide     of 
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lUoside,  or  hydroowbous  in  fused  load  or  silver 
have  been  observed.  Silrcr  mid  oxyijt'H  ■' — Oxygen 
is  most  soluble  in  silver  at  its  in.i>t.,  and  the 
solubility  decreases  with  the  rise  in  temperature. 
A  small  proportion  of  copper  in  melted  silver 
cluH-ks  b\it  does  not  entirely  prevent  spirt inj;. 
.Si7r<T  and  niilfjhur  dioj-itir  : — The  metal  does  not 
spirt  on  solidifyini;  in  sulphur  dioxide,  and  the 
iras  is  apparent ly  insoluble  in  fused  silver.  Silver 
sulpliide  is  stable  in  melted  silver,  in  the  abseiu-e 
of  oxidisinjj  agents.  At  a  moderately  high 
t.-mperature  the  foUowinc  reaction  probably 
occurs  : — iAg  +  2SO,:;^Ag,S04  -f  As;,S. 
or  in  the  presence  of  atmospheric  oxvgen  : — 
4Ag  -r2SO,  +402^2AgiSO,.— C.  A.  M. 

Ziiw    ores;     Ocenrrcncc    (i»d    iililisalion    of . 

Pari  I.     Bull.  Imp.  Inst.,  lin,->.  13,  011—634. 

A^"TElt  tlie  outbreak  of  war  the  demand  for  zinc 
im  reased  enormously,  whereas  the  British  supply, 
most  of  which  had  previous!)-  come  from  (iennany 
and  Belgiiun.  was  considerably  reduced.  Very 
large  quantities  of  ore  were  awaiting  sliipment  in 
New  South  Wales,  but  tlie  processes  in  use  at  most 
of  the  British  smelting  works  were  not  suitable  for 
this  class  of  ore.  The  capai  ity  of  the  works  at 
St-aton  Carew.  nurham.  where  ore  from  New 
South  \\'ales  is  smelted,  is  being  increased,  and 
additional  zinc  smelting  works  are  being  erected 
in  Canada  and  in  the  United  States.  The  output 
of  ore  from  New  South  Wales  would  be  sufficient 
to  supply  the  entire  demand  of  the  Uniteil  King- 
ilom  for  zinc.  It  has  been  proposed  to  erect  largo 
smelting  works  under  Crovernment  subsidy  to 
render  the  United  Kingdom  independent  of 
foreign  supplies  of  zinc,  and  a  special  committee 
has  been  appointed  by  the  Secretary  of  State  for 
the  Colonies  and  the  President  of  the  Board  of 
Trade  to  elaborate  a  s<heme.  The  imports  of  crude 
zinc,  in  cakes,  into  the  United  Kingdom,  during 
1012-14.  were  as  follows  : 


A  table  is  given  showing  the  production  of  zinc 
ore  in  dilTerent  countries  and  .a  Iirief  description 
of  the  more  important  occurrences  in  the  United 
Kingilom.  the  l\>lonies.  and  India.  The  chief 
producing  countries,  together  with  the  amounts 
produced  in  lOl.X,  are  : — Germany.  t)H7,308  metric 
tons  ;  New  South  Wales,  oOti.lUUt  ;  United  States, 
2iKi,S47  {in  11112)  :  Spain,  174.S;U  ;  Italy,  1,"),S.278; 
Algeria.  S2.2."ili  metric  tons.  The  most  important 
deposits  hi  the  Ibilish  Kmpire  are  those  at  Broken 
Hill.  N.S.W..  where  by  concentration  and  separa- 
tion proces.ses,  two  claief  products  are  obtamed, 
viz.,  zinc  ore  containing  about  4.5",,  Zn  and  5%  I'b, 
and  lead  ore  containing  ti.")  "„  I'b,  l!"u  Zn,  and 
varying  quantities  of  silver.  Kxcept  for  the  ore 
smelti'd  at  the  i>lant  of  the  Broken  Hill  Pro 
prietary  Co.  at  Port  Pirie,  S.  Vustr.ili:',,  and  about 
211,000  tons  exported  to  Englantl  and  smelted  at 
the  .Sulphide  CorjHiration's  works  at  Seaton 
Carew.  the  whole  of  the  zinc  conci-nt rates,  in  the 
past,  h;is  been  sold  \mder  long-term  contracts  to 
smelters  in  Belgium  aiul  Germany.  The  enormous 
quantities  of  tailings  and  slimes  accunuilated  in  the 
earlier  years  when  the  ore  was  worked  oidy  for 
lead  and  silver,  an-  now  being  treated  l)y  flotation 
processes.  In  the  United  Kingdom  about  15,500 
to  17,700  tons  of  zinc  ore  is  produced  per  annum, 
chiefly  in  Cmnberland.  Nortlunnberland,  Isle  of 
Man.  Wales,  and  Dumfriesshire  and  Lanarkshire. 
Deposits  of  zinc  ores  occur  in  various  parts  of 
Canada,  and  elVorts  are  now  being  made  to  develop 
the  zinc  smelting  industry  (see  this  J.,  1915,  9(50). 
An  important  deposit  of  silver-lead-zinc  ore  occur.-* 
at  Bawilwin,  Tawnpeng  State,  l^pper  Burma,  and 
there  is  a  prospect  of  this  district  becoming  an 
important  producer  of  zinc.  Zinc  ore  is  also  found 
in  Queensland.  Tasmania.  New  Zealand,  Newfound- 
land, Egypt,  Nigeria,  Rhodesia,  and  S.  Africa, 
and,  associated  with  copper  ore  and  galena,  at 
Tsmiieb,  in  the  former  German  colonv  of  Soiith- 
West  jVfrica  (see  this  J..  1915,  S74).— A.  S. 


From 

1912 

1913 

19 

U 

Germany 

Netherlands 

Tons 
54.686 

0,992 
57.207 

5.983 

4,915 
997 

3,48S 

£ 

1,429,655 

264,572 

1,495,850 

150,879 

129,223 

19,712 

84,239 

Tons 

64,179 

13.301 

53,500 

5.915 

4,670 

9«2 

2,477 

£ 

1,503,023 

320,091 

1,291,011 

144,921 

116,292 

18,514 

56,826 

Tons 

33,491 

12,189 

27.312 

3.183 

35,068 

1.319 

3,297 

£ 
730,441 
284.691 
615,5.38 

France                     

69,876 

T'nitcf!  States 

939,199 

CanaOa  

Other  couDtries 

25,526 
84,536 

Totals.... 

137,268 

3,574,130 

145,004 

3,450,673 

115,859 

2,749,807 

In  the  first  eleven  montlis  of  1915,  the  imports 
of  crude  zinc  amoimted  to  71.145  tons,  value 
£;<,707,.'171,  as  compared  with  184,271  tons,  value 
IM. 221, 455  in  the  corresponding  period  of  19i:{. 

Tlie  impijit.s  of  zinc  ore  into  the  United  Kingdom 
during  1912-14  were  : — 


I^in 

1912 

1913 

1914 

Tons 

£       1 

1 
Tons    1        £ 

Tons 

i 

AiiKtralia  . 

211,611 

113,500  i 

16,772      83,892 

78.50;! 

411.586 

Italy    

13,963 

121,191  1 

13.801     106,826 

23,280 

l.i2,7(16 

Alitma   .. 

8,707       62.429  ' 

9.302,     61,821 

6,929 

35.662 

•  Jermany  . 

54)04 

47,742  . 

7.169  !     .58,227 

5.190 

39.9.38 

France    . . 

3,408 

31,779  1 

4.337       28,875 

3.175 

20,362 

Sjiain 

8,417 

44,512  i 

6,348       27,162 

6.174 

29.295 

Ru.wia  . . . 

21 

270 

315         1,443 

6,436 

.36.737 

.I.'irian    . . . 



1 

1,190 

10.020 

5,191 

44,380 

other 

(-ountrfe« 

7,20B  {    60,206 

1 

5,436 

39,382 

9,073 

46,337 

Totals  .. 

67,330     481,620 

64,670 

417,628 

144,251 

817,003 

[Ore]  flolittion  ;     Oils   cnid   oUtcr   reagents   in . 

H.  .T.  Anderson.     Met.  and  Chem.  Kng.,  1910, 
14,  i:!5— 137. 

TiiKRK  are  probably  now  200  ore  flotation  plants 
in  active  operation  in  the  Unit<'d  States.  Of  the 
oils  used  mainly  for  their  froth-|)rodncing  pro- 
perties the  most  successful  are  pine  oil,  eucalyptas 
oil.  cresol.  turpentine,  and  essential  oils  ;  kerosene, 
gasoline,  and  a  mixture  of  1  p.art  of  castor  oil  ami 
4  parts  of  kerosene  have  also  been  used  with  good 
results*.  Mineral  oils  an<l  t.ar  oils  are  used  as 
eolk'cting  oils,  i.e.,  mainly  on  account  of  their 
selective  action  on  sulphide  minerals  ;  in  general 
wood  creo.sote  and  oils  from  wood  distillation  give 
the  l)est  results  with  gali'iia  and  zinciferous 
minerals,  whilst  coal  tar  i>ri)ducts  are  more  satis- 
factory in  the  case  of  copper-bearing  minerals. 
Oleic  acifl  lias  a  marked  power  of  separatiiit; 
silica  by  flotation.  In  experiments  on  an  ore 
(OO-mesh)  from  the  .loplin  district,  containing 
pyrite  and  galena  in  a  calcareous  gangue,  satis- 
factorv  results  were  ohtaine<l  with  a  mixture  of 
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.1  parts  i>f  wooil  civosoto,  2  of  pine  oil.  and  0-.)  part 
of  coal  tar  :  jiart  of  the  pino  oil  coiiUi  l)i'  replaced 
liy  soap  solution.  'I'lu'  clVcct  of  t<iii])iralinv  was 
iii'^lipililc.  and  tin-  results  wcr.-  not  iniprox  cd  !>>" 
.iildition  of  sidpliuric  jwid.  .\ddition  of  alkali 
~ulpliatc  or  ferric  sulphate  promoted  the  pro- 
iluction  of  ilean  coiicentiates.  and  pota.ssiuni 
liichroniate  "  ileadeued  '"  the  k"'*'""-  thus  per- 
nnttin^  a  i)referential  llotatiou  of  the  pyrite. 
Successful  flotation  could  not  he  achie\  eil  in 
priseiice  (0'  firrous  sulphate  or  copper  sulphate. 

—A.  «. 


Stibnite  ;    Behiivionr  of in  tin  u.rulixiiiy  roast. 

H.  O.  Hofnian  and  J.  Blatchford.  Bull.  .Vnier. 
Inst.  .Mill.  Kn-.'..  Jan..  IStlii.  Met.  and  ('hem. 
Ens;.,    liilii.    14,    Iti:!— 1(U. 

Ox  roasting'  stilmite  in  an  oxidisint:  atmosphere  in 
an  electric  resu-tance  furnace,  a  faint  odour  of 
sulphur  dioxide  was  oViserved  at  190'  V.,  and 
visible  formation  of  antimony  trioxide.  with 
evolution  of  white  fumes,  was  perceived  at  33(5'  C. 
The  formation  of  the  trioxide  takes  place  slowly. 
I'Ut  it  is  possible  to  oxidise  all  the  sulpirides 
slightly  below  100' t'..  without  a  large  loss  of 
antimony.  Oxidation  of  antimony  trioxide  to  the 
tetroxide  begins  oidy  when  all  the  sulphide  has 
been  deiomposed. — A.  .S. 


Aittiinoiiy    ill    roasfeil    ulibiiilc  ;     Detenniiiatioii    of 

.      \V.  T.   HaU  and   .T.   Blatchford.      Amer. 

Inst.  Min.   Eng..  Feb..   Ullii.      Met.  and  C'hem. 
Eng..   1910.   14,  104. 

Roasted  stibnite  may  contain  imoxidised  sulpliide, 
antimony  trioxide.  and  antimony  tetroxide.  To 
determine  the  total  antiiuony.  0-25  grm.  is  treated 
with  i  gruis.  of  tartaric  acid.  2  grms.  of  potassium 
iodide.  a<id  40  c.c.  of  concentrated  hydrochloric 
acid  in  a  trapped  flask,  the  solution  is  boiled  gently 
for  5  uiins.,  cooled,  the  iodine  coloiu-  exactly  dis- 
charged by  addition  of  .V;20  thiosulphate.  the 
solution  nearly  neutralised  with  ammonia,  poured 
into  200  c.c.  of  water  containing  an  excess  of 
sodium  bicarbonate,  and  titrated  with  .V/10  iodine 
solution.  .Vntimony  sidphide  is  determined  by 
dissolvmg  in  concentrated  hydrochloric  acid  and 
absorbing  the  hydrogen  sulphide  in  ammoniacal 
radmium  chloride  solution,  the  sulphur  in  the 
precipitated  cadmium  sidphide  being  determined 
lodometi-ically.  The  hydrochloric  acid  solution 
from  the  determination  of  the  sulphide  is  treated 
with  4  grms.  of  tartaric  acid,  diluted  with  100  c.c. 
of  water,  nearly  neutralised  with  ammonia. 
poured  into  a  solution  of  5  grms.  of  sodium  bicar- 
bonate in  200  c.c.  of  water,  and  titrated  with 
A'/IO  iodme  solution.  This  gives  the  total  trival- 
ent  antimony,  and  by  deduction  from  the  total 
antimony,  the  amount  of  quinquevalent  antimony 
is  obtained.  Each  atom  of  quinquevalent  anti- 
mony corresponds  to  1  mol.  of  antimony  tetroxide, 
and  by  deducting  from  the  total  antimony  the 
quantities  present  as  tetroxide  and  as  sulphide. 
the  amount  present  as  trioxide  is  obtained. — A.  S. 

Mineral  resources  of  Asia  Mitior.  F.  Freeh.  C'hem. - 
Zeit.,  1916.  40,  17—18,  55—56. 

Brief  descriptions  are  given  of  the  deposits  of 
chrome  iron  ore,  iron  and  manganese  ores,  auri- 
ferous arsenical  pyrites,  mercury,  copper,  argenti- 
feroius  zinc-lead  and  antimony  ores,  complex 
sulphide  ores,  emery  stone,  meerschaum,  panderm- 
ite  (a  calcium  borate),  salt,  petroleum,  lignite, 
and  coal.  Trustworthy  statistics  as  to  the  pro- 
duction of  the  various  minerals  are  almost  entirely 
lacking.  Some  of  the  minerals,  such  as  meer- 
schaum and  pandermite,  are  peculiar  to  A.sia 
Minor,  and  the  deposits  of  some  of  the  others,  e.g.. 


chrome  iron  ore  and  emery  stone,  are  of  such  a 
character  that  they  nuist  be  classed  among  the 
most  important  deposits  of  the  kind  in  the  world. 
-Vccording  to  Sclinieisser  the  chroiiu'  iron  ore 
deposits  would  suffice  to  meet  the  world's  demand 
for  a  \ery  long  time,  'j'hey  occur  in  the  Broussa 
Vilayet  near  .\lt.  Olympus,  in  the  south-west  near 
Denisly  and  Makri.  and  in  the  south-east  near 
the  Gulf  of  Alexandretta.  Kiiiery  stone  deposits 
occur  in  several  places  and  the  mineral  (mostly 
containing  10 — .J7  "„  of  coruii<luiii)  is  mineil  to 
the  extent  of  17.000 — 20.000  tons  per  aniiuiii. 
The  utilLsaticm  of  the  various  minerals  depends  in 
the  first  place  upon  the  provision  of  adequate 
transport  facilities.  At  present  only  tlie  deposits 
situated  near  ports  or  adjacent  to  the  few  railways 
can  be  worked  profitaldy.  apart  from  exceptionally 
rich  deposits,  such  as  the  argentiferous  lead-zinc 
ores  of  Balia-.Maden.  which,  according  to  fSiuuuei's- 
bach.  contain  S2  "o  I'b  and  1-25 — t  °o  -Vg.  The 
most  important  oil-fields  are  those  of  Uajarii, 
GuU.  Tuz-Charmati.  and  Zahru  in  the  Vilayet  of 
Mossul.  and  those  of  Hit.  Ramadi.  and  .Mendeli  in 
the  Vilayet  of  Bagdad.  The  Mendeli  field  extends 
over  more  than  40  kilometres,  with  oil  coining  to  the 
siu-face  in  various  places,  and  is  probably-  one  of 
the  richest  petroleum  deposits  in  the  woiid  ;  the 
oil  is  almost  identical  in  chemical  composition 
with  Baku  petroleum.  The  Bagdad  railway 
win  pass  through  the  whole  of  the  Gajara  oil-field, 
and  will  soon  he  completed  near  .Mendeli.  whilst 
there  will  be  branch  lines  to  the  Tuz-Charmati, 
Chanikin,  and  Kasr-i-.Sehu'ui  oil-fields. — A.  8. 

Aitificitil  preparation,  fusibility  and  other  pro- 
perties of  silicates  of  the  system,  2FeO,SiO-,+ 
2CaO,SiO,.     .Selivanoff.     See  VII. 

Patents. 

Iron   or  steel  article;     Metal-coated  .       Method 

of  applyinij  protective  coatings  to  metallic  articles. 
C.  Mark.  jun..  and  C.  ilark.  Evanston,  Assignoi-s 
to  The  Mark  .Manufacturing  Co..  Chicago.  111. 
U..S.  Pats.  (A)  1.108.0(53  and  (B)  1.1(58.(504.  Jan. 
18.  1910.   Date  of  appl..  Apr.  22,  1915. 

(a)  The  metallic  coating  is  an  alloy,  electropositive 
to  iron,  composed  of  Pb  92  "„  or  less,  Sb  1  to  8 
(4-5).  and  Zn  1  to  0  (3-5)"„  ;  the  percentage  of 
antimony  Ls  always  at  least  as  high  as  that  of  zinc. 
(B)  The  article  to  be  coated  is  immei-sed  in  the 
molten  aUov.  the  bath  being  maintained  at 
7.50"— 900=  F.  (about  400= — 480  =C.)  and  covered 
with  a  flux  composed  of  sal  annuoniac  and  salts 
of  zinc  and  ii'on.  to  produce  on  the  surface  of  the 
object  a  zinc-iron  allo>'  on  wliich  the  lead  alloy 
is  subsequently  deposited.  The  zinc  content  of  the 
bath  is  maintained  by  the  periodic  addition  of 
zinc  in  such  quantity  that  a  portion  of  the  latter 
floats  upon  the  siu-face. — W.  E.  F.  P. 

Furnaces  heated  by  oil  fuel  for  melting  metals.     J. 

Ward.  A.  P.   Townsend.  and   R.   G.   Forsham. 

Bumingham.    Eng.  Pats.  22.789.  Nov.  20.  1914. 

and  7494.  May  19.  1915. 
Ax  open-hearth  furnace  has  a  hyih-ocarbon-gas 
producer  connected  with  its  gas  inlet,  which  con- 
sists of  a  movable  chamber  into  which  the  gas 
mixed  with  heated  primary  air  is  forced  imder 
pressure  through  a  bm'ner.  and  mixed  with  heated 
secondary  aii'  admitted  through  inlets  adjacent  to 
the  burner.  X  movable  waste-gas  flue  box  connected 
with  the  outlet  end  of  the  furnace  leads  into 
regenerators  for  heating  the  prunary  and  secondary- 
air  The  bodv  of  the  furnace  has  rockers  mounted 
on  rollers  bv  which  it  is  tipped  sideways  for  pom-ing. 
The  inlet  and  outlet  ends  are  moved  close  against 
the  furnace  duruig  the  melting  opei-ation.  and 
moved  awav  when  tilting  the  furnace. — \\  .  R.  S. 
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Annealitig  furtuicf.    (.".  t".  Keiiwottliv.  \Vatorbury. 

Conn.     U.S.    Pat.     1,169.401.    Jan.     _':..     U>Ui. 

Pate  of  appl..  Sept.  28,  1911. 
Thk  fiirnaiv  comprises  au  oxtonwlly  healed 
aunealing-ohamluT  provided  with  two  automatic 
valves,  one  for  freeing  it  from  steam  or  vapour 
at  a  certain  pressure,  tlie  otlicr  for  breaking  a 
vacuum.  The  chamhcr,  which  coutaius  several 
platfonus.  is  lixcd  above  a  liquid  tank  into  which 
the  platform^  can  be  lowered  :  each  plaltorni 
has  a  thermo-couple  with  wires  protected  froni 
contact  with  the  liquid  durhii;  immei-siini. — W.R.S. 

Till  :  Proct'sg  for  fiiciliUiliiuj  llie  e.rlraclioii  of — ; — 
from  casniterilr  and  oxidation  proilucls  of  tin. 
Ct.  Michaud  and  K.  Delasson.  .\Uintreuil-i\-Bois. 
France.  Kng.  Pat.  01 1.  .Ian.  II.  1!)!.'). 
A  lloJlOi^ENKOUS  mixture  of  thi-  liueh -divided  ore 
with  half  its  weicht  of  line  coal  or  coke  dust  and 
1 — -J",,  of  liquicl  fat  or  similar  agglomerating 
material,  is  heated  in  a  retort  furnace  tor  10  —12 
hl-s.  at  a  temperature  sullicient  to  eflict  reduction 
of  tin  oxide  without  forming  a  slag.  After  being 
cooleil.  the  mixtiu-e  is  treated  in  a  dust -separating 
apparatus  to  recover  the  finely  divided  metal,  the 
latter  l)eing  subsequently  dissolved  in  hot.  dilute 
liydrocliloric  acid  for  i>urification  by  electrolysis. 
Alternatively,  tar  Ls  used  a-s  the  agglomerant  and 
the  mixture  compressed  into  thin  plates,  which, 
after  l)eing  heateil  in  the  retort  furnace,  are 
emploved   as   anodes   in   the   electrolvtic   process. 

— W.  K.  F.  P. 

Mclal  alloy.     .T.   H.  Savles.  Shclliel.l.     F.ns.'.    I'at. 
T'JT:!.  .May  29,   191.'>. 

The  alloy  L-;  composed  of  Cu  1(1.  Xi  S\.  /.n  .">,  and 
Sn  4  parts  by  weight,  and  Ls  preferal>ly  made  by 
mixing  the  nickel,  zinc  and  tin  together  whUe 
molten,  tlieii  gradiialh  ailding  the  <opper,  and 
hually  heating  the  product  t<i  aliont  IS.'jtt  F. 
(lOlii  C).  The  aUoy  is  similar  to  German  silver 
in  appearance  and  ductility,  but  retains  its  polish 
and  colour  and  does  not  tarnish  or  crack  when 
rolled  or  stamped. — \V.  K.  F.  P. 

Copiicr  alloy.  W.  ('.  Pease.  .Mai'ietta.  Ohio. 
r..S.  Pat.  l.lt}JS,9(>2,  Jan.  l.s.  191(1.  Date  of 
api)l..  Jan.  2.5.   191.5. 

Tllii  alloy  contains  Cu  8H-4.  Al  li  (i.  Fe  lllii.  and 
Si  Itid  parts,  with  or  without  I -21)  parts  of  Sb. 

— \V.  R.  S. 


Copiivr  alloys  :  Composition  of - 


■  and  prorens  of 


muiiufarluriini  the  name.  F.  ('.  Fi'arv.  Minne- 
apoli'..  and  S.' Temple.  St.  I'aul.  Minn.  U.S.  I'at. 
l.lli9.W2.Jan.2.j.l91li.l)aleofappI..Sept.22.191.j. 

A  HAUD  allov  of  coi>per  with  an  alk.diiie-earth 
metal  (calcimli). — W.  E.  F.  P. 

[C'oji]>er]  alio;/.  K.  I).  Gleason.  New  York, 
.'issignor  to  Xew  .Metals  and  Process  Co., 
Brooklvn,  X.V.  U.S.  Pat.  I.l(i9.5:{(>.  .(an.  2.5, 
19|li.      Date  of  appl..  Jan.  20.  191.5. 

An  alloy  containing  approximately  99",,  of  copper 
and  an  apjjreciable  anioimt  of  boron. — W.  K.  F.  P. 

Precioait-metal  alloy.  It.  J.  Peschko.  ^■ork.  Pa. 
U.S.  Pat.  I.lti9.75:i.  Jan.  2.5.  I '.I  Hi.  Date  of 
appl..   Mar.  12.  191.5. 

The  alloy  contains  platinum,  palladiiirn.  and  an 
excess  of  gold  (?.</.,  I't  10,  I'd  :iO.  and  Au  00  parts), 
and  (Jl — 2",,  of  a  lianlening  metal  such  a.s 
iriilium. — \V.  H.  S. 

Zinc  from  ilv  oreg  ;  [h'teclroli/ti<<illy\  txlniclintj . 

F.    Laist    and    F.    F.    Frick,    Anaconda,    Jlont. 

U.S.    Pats.    (.\)    l.l(J7.70O    and    (b)     1.107.701. 

Jan.    II.    1910.      Dates   of   apjil..    (a)    .\ug.    PI, 

and  (B)  .Sept.  9.  191.5. 
(a)  a  firr.PHinK  zinc  ore,  contaiiiintr  alxi  iron,  is 


roasted,  and  then  leacheil  witli  dilute  ^ulpluuic 
acid  in  presence  of  a  mangani'se  compound  in  a 
state  of  oxidation  higher  than  the  manganoiis 
state,  or  the  manganese  compomul  may  be  added 
during  the  roasting  operatiim.  The  dissolveil 
ferrous  salt  is  oxidised  and  the  ferri<-  comiHiund 
precipitated.  The  zinc  is  deposited  electrolytic- 
ally  from  the  pm'ifieil  solution  coidaining  the 
manganese  compound,  using  iiLsoluble  anodes,  and 
the  i-esidting  acid  solution  containing  manganese 
in  its  higher  states  of  oxidation  is  again  used  for 
the  extraction  of  zinc.  (B)  Tlii>  solution,  after 
oxidation  of  the  ferrous  salt,  is  ]jm'ified  liy  acUling 
an  excess  of  "■  calcine  "  in  pri'sem-e  of  manganese 
dioxide,  and  the  zinc  is  dejiosited  elcctrolytically 
with  simultaneous  regeneration  of  mangani'se 
dioxide.    -B.  N. 

Blant-farnaccf!  :    Method   of  chartiiiii/ .     A.    .1. 

Bovnton.  Lorain.  Ohio.  U.S.  Pat.  l.U)7.,'<S3, 
Jan.  11.  191(i.     Date  of  appl..  Aug.  21.  191.5. 

Thk  raw  materials  used  in  forming  the  furnace 
burden  are  cla>ssiried  according  to  size,  each  charge 
Ix'iiiL.'  <'()mposed  of  materials  of  the  same  class. 

— \V.  K.  I\  P. 

Eleelriiphilimi  pipes  and  other  arlirlex  of  mai/nitic 
mall  rial,  ICIertrophititKi  apparalas.  X.  W.  Bucli, 
Xew  Castli'.  Pa..  Assignor  to  .Safetv  Armorite 
Conduit  Co..  Pittsburgh.  I'a.  U.S".  Pats.  (A) 
l.l(iS.2S0  and  (b)  1.I0S.2S1.  .Ian.  IS.  1910. 
Date  of  appl..  Jvuu'  2:'>.   191:5. 

(a)  Skvkk.vi.  articles  are  stacked  in  prearranged 
position,  and  a  lifting  frame,  having  portions 
magnetised  liy  a  cui'rent  and  i\cting  as  cathodes 
suitably  spaced  apart,  is  brought  over  them,  thus 
causing  the  articles  to  adhere  to  the  magnetised 
portions.  The  s\ispended  articles  are  mo\  ed  into 
the  l)atli.  coated,  then  renioxed,  and  the  iiu'rent 
cut  olV  to  release  them,  (n)  .\  catlnxle  meml)er 
is  supported  longituilinally  within  the  electrolyte 
in  a  tank,  abo\c  and  at  a  distaiu-e  from  the  anodes, 
so  as  to  leave  a  passage  Ix'tween  the  electrodes 
for  the  articles  to  be  coated.  The  catbi)de  inend)er 
is  magnetised  liy  electromagnets.  an<l  the  articles, 
wliilsl  suspenib'd  lioni  the  under  sidi'  of  it.  are 
moved  thiiiugb  tlie  elcitrolytc  by  a  conveyor,  the 
space  below  thi'  arti<les  being  unobstructed  to  the 
passage  of  current  to  the  articles. —  H.  X. 

Himetallie  romposite  ohjeetit  or  bodies ;    I'mrexx  of 

maaafaetariai/ .      H.  Seidler.  Berlin- 1 )ahlem, 

(iermanv.  l'".S.  Pat.  l.l(iS.7r)2.  Jan.  IS.  l!i|(i. 
Date  of  appl.,  Aug.  10.  191.5. 

.V  MKTAl,  of  lower  melting  point  is  applied  in  the 
molten  state  to  a  solid  body  of  higlier  melting 
point,  and  the  whole  is  lirst  heati-d  to  tlu-  welding 
temperature  of  the  body-metal,  and  then  allowed 
to  coo]  slowly  in  sucli  a  manner  that  the  enveloping 
metal,  in  solidifying  and  contrait  ing.  subjc'cts  the 
body-metal  to  high  pressure,      T,  St. 

Ore-redueint/  proees.i.  \,.  ,S.  \).  Hoylance.  .San 
Francisco.  Cal.  U.S.  Fat.  l.lOS.(i7S.  .Tan.  IS, 
19  Hi.  Date  of  appl..  Jan.  20.  191.5, 
TlIK  ore  is  siiMultaneously  scoured  and  subjecled 
to  elect  ro-cheniical  action  to  disiiilegrate  it.  and 
the  resulting  pulp,  after  being  ni'ulraliscil,  it 
neces.sary,  is  amalgamated. — W.  It,  .s. 

Ores  [fineli/-iliriilf(l\  ;    Divnlpliiiriniiii/  and  smcltiiu/ 

.    A  pparatuH  for  a  ad  prorrss  of  ore  treatment. 

.Xpparatas  (or  .sinterimi  anil  saiellini/  ores.  .\.  H. 
Iiulghl.  Xew,  \-ork.  U.S.  I'ats.  (A)  I.l(i9.0(i9. 
Jan.  IS,  191().  Date  of  ai>pl,,  Juni'  2.5,  190H  ; 
lenewed  .Mav  12.  19i:i.  (H)  l.H)9,i:i9.  Jan.  25, 
1910.  Date  of  appl..  June  ;;(l,  1911,  (c)  l.l(i9.:{S4, 
Jan.  2.5.  1910.  Date  of  ai)pl,,  .Mar.  :!1.  1910  ; 
renewed  June   12,  191.5. 

(A)   .\    (((.VTIxrors    stream    of    I  he    linelv -divided 
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ore  is  roasted  and  sintered  whilst  on  the  upper 
surface  of  an  endless-band  conveyor,  and  the 
resulting  porous  cake  is  ted  continuously,  tlu-ough 
-a  side  opening,  bencatlv  the  liurners  or  tuyeres  of 
an  adjacent  horizontal  smelting  hearth,  (b)  A 
closed,  vertical  chamber,  having  inlet  and  outlet 
pipes  for  reducing  gases  below  and  above  a  hori- 
-zontal  grate,  is  interposed  between  the  sintering 
and  smelting  parts  of  the  apparatus,  a  current  of 
reducing  gas  being  tlnis  caused  to  pass  through 
the  hot  cake  before  smelting,  (c)  The  smelting  i* 
•conducted  in  an  electric  furnace,  terminals  adapted 
to  contact  with  the  top  and  bottom  of  the  travel- 
ling cake  being  disposed  between  the  sintering 
.and  smelting  parts  of  the  apparatus,  so  that  the 
projecting  end  of  the  cake  within  the  furnace 
as  converted  into  a  horizontal  electrode. — W.E.F.P. 


Sulphides  ;     Treating   metallic  ■ 


V.  Wedge, 
Ardmore,  Pa.  U.s:  Pat.  1,109,444,  Jan.  25,  1916. 
Dateof  appl.,  June5, 1913. 

The  material  is  suVijected.  at  a  temperature 
•sufficient  to  vaporise  the  sulphur,  to  an  atmosphere 
■which  will  oxidise  the  metal  but  not  the  sidpliur, 
and  the  resulting  oxide  is  converted  into  metal  in 
■&  reducing  atmosphere  at  a  suitable  temperature. 
The  process  is  carried  out  in  a  vertical  cylindrical 
furnace  of  the  multiple -hearth  tj-pe  subdivided 
into  two  zones  in  which  the  two  reactions  take 
•place  in  succession. — W.  R.  S. 


VoUttilising  ores  ;   Process  of - 


-.    S.  I.  Clawson, 


Salt  Lake   Citv,    Utah.      U.S.    Pat.    1,169,530, 
Jan.  23,  1916.   Date  of  appL,  May  24,  1911. 

The  crushed  ore  is  treated  in  a  closed  heated 
chamber  with  chlorine  and  an  inert  carrier  gas, 
such  as  nitrogen.  The  resulting  gases  are  passed 
through  a  closed  fume  arrester  where  the  bulk 
•of  the  volatile  compounds  is  deposited,  while  the 
nitrogen  carr>"ing  the  remainder  is  mixed  with 
fresh  chlorine  and  returned  to  the  volatilisation 
-chamber. — W.  B.  S. 

Furnaces  for   melting    metals  ;     Open-hearth . 

E.     Bosshardt,     Emmenbriicke,     S^vitzerland. 

Eng.  Pat.  2621,  Feb.  16.  1915.  Under  Int.  Couv., 

Mar.  13.  1914. 
«EeU.S.  Pat.  1,164.983  of  1915  ;  this  J.,  1916,  260. 


■Ores:     Apparatus  for   the   treatment   of .    E. 

Langguth,     Xeerpelt.     Belgium.         U.S.     Pat. 


1,169,270,  Jan.25,1916.  Date  of  appl.,0ct.4. 1912. 
Ske  Ger.  Pat.  244,535  of  1911  ;  this  J.,  1912,  524. 

Drying  air  for  metallurgical  %ises  ;    Method  of  - 


W.  Wense,  Griesheim.  Assignor  to  Chem.  Fabr. 
Griesheim-Elektron.  Frankfort,  Germany.  U.S. 
Pat.  1.169.371,  Jan.  25.  1916.  Date  of  appl., 
June  13,  1912. 

See  Ft.  Pat.  444,365  of  1912  :  tlus  J.,  1912,  1134. 

■Oarfdation   of  smooth   iron   surfaces  ;     Process  for 

the .     B.     Guerini.     Brescia,     Italv.     U.S. 

^Pat.  1,169,397,  Jan.  25,   1916.     Date  of  appl., 
"IMay  10,  1915. 

See  Eng.  Pat.  7097  of  1915  ;    tliis  J.,  1915,  1149. 

Sherardising  ;   Process  of .    E.  F.  Collins  and 

J.  A.  Capp,  Schenectadv,  X.Y.,  Assignors  to 
General  Electric  Co.  "U.S.  Pat.  1.169.529, 
Jan.  25,  1916.   Date  of  appl..  Mar.  17,  1914. 

See  Eng.  Pat.  9367  of  1914  ;   this  J.,  1915,  234. 

Process  of  modifying  the  ash  resulting  from  the 
combustion  of  powdered  fuel.  Process  of  protecting 
metal  articles  heated  by  combustion  of  poivdered 
coal.    U.S.  Pats.  1,167,470—1,167,472.    See  ILi.. 


XL— ELECTRO-CHEMISTRY, 

Storage  cells  ;  Regeneration  of  suiphated .  G.  A. 

Perlev  and  C.  \V.  Davis.    J.  Phvs.  Chem.,  1916, 

20,  104—167. 
Grids  of  sxdphated  storage  cells  may  be  reduced 
in  whole  or  in  part  l)y  a  solution  of  sodiunj  sidphate, 
sodium  carbonate,  sodium  phosphate,  or  sodium 
sidphite.  The  rate  of  reduction  Ls  most  rapid 
and  t  he  anode  corrosion  least  \\'ith  sodium  sulphate  ; 
a  -V  1  solution  of  this  salt  is  used  and  dummy 
positi\e  grids  on  the  outside  of  the  negative 
plates  shorten  the  time  of  reduction.  With 
sodium  pliosphate  the  rate  of  reduction  is  quite 
rapid  but  there  is  perceptible  anode  corrosion, 
wliUe  with  sodium  sulphite  a  hard  crystalline 
deposit  of  lead  is  foi-med  which  causes  buckling 
of  the  grids.  Hydrolysis  of  the  lead  salts  in  solu- 
tion when  using  sodium  hydroxide  gives  large 
and  troublesome  ciuantities"  of  lead  monoxide 
and  the  active  material  of  the  grids  is  removed  to 
a  considerable  extent.     (See  also  page  307.) 

— W.  G.  C. 

Electrolysis  of  the  alkali  salts  of  aliphatic  sulpho- 
carbo.rylic  acids.  Fichter  and  lichtenhahn. 
See  XX. 

Electrically   heated   bomb   furnace.      Calhane   and 
Levene.     See  XXIII. 

Patents. 

Air  or  gas  :    Treatment  of icith  an  electric- arc. 

M.   H.   A.   Samuel,   London.     Eng.    Pat.    1670, 

Feb.  2,  1915. 
The  arc  furnace,  or  an  extension  of  it,  is  immersed 
in  a  liquid  seal,  the  furnace  being  closed  except  for 
an  opening  near  the  bottom  for  the  supply  of  air  ; 
the  working  pressure  may  be  varied  by  varying 
the  head  of  hquid.  Air  may  also  be  passed  through 
the  liquid  seal  for  cooling  the  treated  gases. — B.  N. 

Carbon      electrodes ;       Manufacture     of .      G. 

Jlendheim,  Munich,  Germanv.  Eng.  Pat.  3442, 
Mar.  3,  1915.  Under  Int.  Conv.,  Mar.  4,  1914. 
Moulded  carbon  or  carbonaceous  matter,  agglom- 
erated with  tar.  is  baked  in  a  series  of  oven 
chambers,  which  are  provided  with  a  channel  for 
collecting  the  tar  vapoui-s,  and  the  latter  are  used 
as  fuel.— B.  X. 

Nickel  hydroxide  [for  storage  batteries'i ;  Pro- 
duction   of .     T.    A.    Edison,    Assignor    to 

Edison  Storage  Battery  Co.,  West  Orange,  N.J. 
U.S.  Pat.  1.167,484,  Jan.  11,  1916.  Date  of 
appl.,  Apr.  S,  1911. 
Nickel  hydi-oxide  is  precipitated  by  mixing  a 
solution  of  a  nickel  salt  and  an  alkali  hydroxide 
in  considerable  excess  of  the  amount  necessary  to 
effect  complete  precipitation.  The  precipitate, 
together  with  the  excess  of  alkali  and  some  or  all 
of  the  soluble  reaction  product,  is  evaporated  to  a 
creamy  consistency,  and  the  mixture  then  slowly 
dried.  The  excess  of  alkali  and  the  soluble 
reaction  product  are  removed  by  washmg  and  the 
residue  clried. — ^B.  N. 

Storage  battery.     T.  A.  Edison,  Assignor  to  Edison 

Storage  Battery  Co.,  \^  est  Orange,  N.J.     U.b. 

Pat    1,167,485.  Jan.   11,  1916.     Date  of  appl., 

Apr.  30.   1912. 

The  electrode  is  formed  from  a  perforated  tabular 

receptacle  of   conductmg   material,   packed   with 

cSi  oxide  and  flake  nickel  in  alternatmg  layers, 

t™m  the  active  material  for  the  depolansmg 

element  of  an  alkaline  storage  battery.— B.  >. 
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[Uar.  IS,  I9I9. 


Nagelschmitz,  Assignor  to  G.  Mendheim,  Munich, 
Germany.  U.S.  Pat.  1.170,313,  Feb.  1,  1916. 
Date  of  appl.,  Feb.  15,  1915. 

See  Eng.  Pat.  3442  of  1915  ;  preceding. 

Treatment  of  mercury  sludge  formed  in  the  pro- 
duction of  acelaldchtjde  by  passing  acetylene  into 
acid  solutions  of  mercury  ealis.  Ene.  Pat 
10,140.     See  XX.  6      ^   i^- 

Thermo-electric  couple.     U.S.  Pat.   1,169,611 
Sec  XXIIT. 


Xn.-FATS;    OILS;    WAXES. 

Copra  from  Queensland.     Bull.   Imp.   Inst.,   1915, 
13,  550 — 552. 

A  s.\MPLE  of  copra  from  the  Kamerunga  State 
Nursery,  Cairns,  North  (Queensland,  contained 
4-4  ";,  of  moisture  and  yic-lded'fJlC";,  of  oil  of  good 

auality.  .Since  the  outbreak  of  war,  several 
British  firm.s  have  undertaken  the  crushing  of  copra 
and  there  Ls  now  a  good  market  for  copra  in  the 
I'nited  Kingdom.  Queensland  copra,  if  dried  so 
that  it  contained  not  more  than  :i"„  of  moLature, 
could  be  sold  readily  in  London  at  good  prices. 
The  area  un<|(T  the  coconut  palm  in  (Queensland 
was  549  acres  in  1913  as  compared  with  365  acres 
in  1912.     In  1912,  31  tons  of  copra  was  produced. 

—A.  8. 


Electrolytic  cell.     L.  E.  Porter,  Los  Angeles,  C«l., 
Assignor  to   11.   E.   Stock,   Casper,  Wvo.     U.S.    ' 
Pat.   1,167.594,  Jan.   11,   1916.     Date' of  appl.,   1 
May   U,  1914. 

A  CYUxniucAL  metal  cathode  is  provided  with  a  j 
series   of   iiisulating   strips   on   its   outer  surface,   ■ 
dividing  it  into  a  series  of  rectangular  areas,  and   I 
is  siirroiuuieti  by  a  poroxis  diaphragm,  wliidi  in 
turn  is  enclosed  in  a  cylindrical  iiisulating  shell.    I 
The  latter,  which  is  provided  with  a  series  of  anode 
conductors,   is  rotated  on  a  horizontal  axis,  the 
ends  of  the  shell  making  a  tight  joint  with  the  shell 
itself  and  forming  a  stutling-box  casing  about  the 
diaphragm.     A  tight  joint  is  maintained  between 
the  end  of  the  cathode  and   the   diaphragm,   by    ! 
packing  placed  inside  the  stufling-box  casing  and    \ 
compresseil  about  the  diaphragm.     Liquid  Ls  con-   ; 
ducted  into  and  out  of  the  shell  by  swivelled  pipes,    '■ 
passing  tlirough  one  of  the  ends  and  through  the   i 
wall  of  tlic  cathode. — B.  N. 

Cathode  for  electrolytic  cells.     F.  ;^^cDonald.  Bear- 
ing Spring,  Pa.     U..S.  Pat.   1.167.705,  Jan.  11,    i 
1916.     Date  of  appl.,  Aug.  5,  1915 

TitE  upper  ends  of  the  graphite  plates  serving  as 
cathodes  are  rabbeted  and  the  portion  below  the 
rabbet  on  each  plate  is  provided  with  transverse 
slots.  The  reduced  upper  ends  of  the  cathodes 
are  connected  by  a  bus-bar,  and  insulating  gaskets 
are  arranged  between  the  plates. — B.  N. 

Electric  battery.  F.  S.  Bandeira  de  Mello.  Rio  de 
Janeiro,  Brazil.  Be-issue  No.  14,051,  Jan.  25, 
1916,  of  U.S.  Pat.  1,148.152,  July  27,  1915. 
Date  of  appl.,  Nov.  20,  1915. 

See  Eng.  Pat.  24,471  of  1913  ;  this  J.,  1914,  601. 

Gas  reactions  in   an  electric  furnace  ;    Method  of 

carrying     out .     A.     Helfenstein,     Vienna. 

U.S.    Pat.    1.169,817,    Feb.    1,    1916.     Date   of 
appl.,  Nov.   18,   1911. 

See  Ft.  Pat.  436,828  of  1911  ;  this  J.,  1912,  499. 
Carbon   electrodes  ;     Process   of  burning  ■ 


Fish-liver     oils ;      Hydrocarbons     in 


H. 


Miistbaum.     Chem.-Zeit.,   1915,   39,  889. 

ExTEHlMENTS  Undertaken  to  elucidate  a  c.^^!e  of 
alleged  heavy  adulteration  of  llsh-liver  oil  with 
mineral  oil,  showed  that  the  oils  obtained  fioni 
the  livers  of  certain  large  fish  may  contain  SO — 90  "^ 
of  unsaponiliablo  oil.  Oils  prepared  by  the 
author  from  the  liver  of  Centrophorus  granulosus 
(Portuguese,  Barroso)  and  of  Scyninus  lichiti 
(Port.,  Carocho)  had  the  following  characters, 
respectively  : — Sp.  gr.  at  loVlo"C..  08637,  08711  ; 
butyi-o-refrjictometer  remling  at  25°  C,  102,  93  ; 
optical  rotation  in  200  mm.  tube.  — 0-3°,  — 2-33' ; 
saponif.  value,  15-4,  367  ;  acid  (calculated  as 
oleic  acid).  0097,  0165",,;  the  Barroso  oil  was 
still  liquiil  at  — 7^C.,  and  the  Carocho  oil  began 
to  become  turbid  at  that  temperature.  The 
unsaponifiable  oil  from  the  Carocho  oil  began  to 
distil  at  205'  C.,  and  vielded  nearlv  70 "„  between 
205°  and  330 'C;  the  distillatt;  was  at  first 
coloiu'less  and  later  yellow  ;  the  residue  in  the 
distilling  flask  solidified  to  a  dark  mass  resembling 
parallin  wax. — A.  S. 

Vegetable    oils;     Customs    e-jraminatioit    of by 

means  of  the  hydrometer.     E.  Fischer.     Cheni.- 
Zeit.,  1915.  39,  975—977. 

The  surface  tension  of  the  majority  of  conxmeroial 
vegetable  oils  is  practically  the  same  ;  the  capil- 
larity constants  at  18'  C.  average  3-58,  practically 
the  same  as  for  the  heavy  mineral  oils.  Hence 
the  same  hydrometer  may  be  used  for  these  oiU 
as  for  mineral  oils.  The  coefficients  of  expansion 
also  differ  very  slightly,  and  when  working  at  a 
temperature  dilTereut  from  15 "  C,  the  same  correc- 
tion factor  can  be  ased,  viz.,  ±0-00007  for  each 
1°C.— F.  \V.  A. 

Fats;      Detection     of by    means    of    Schiff'a 

reagent.     >I.  Francois.     J.  Pharm.  Cmm.,  1916, 
13,  65 — 77. 

The  reaction  of  .acrolein  with  Schiff's  reagent 
(this  J.,  1915,  24S)  Is  distinctive,  and  may  be  used 
as  a  test  of  the  presence  of  glycerol  or  glycerides. 
About  1  grm.  of  the  substance  is  mixed  with 
10  grms.  of  fine  sand  and  heated  for  10  miiLs. 
over  a  Bunsen  flame.  The  vapours  are  led  into  a, 
second  tube  containing  3  c.c.  of  SchilT's  reagent, 
prepared  by  mixing  220  c.c.  of  water  recently 
saturated  with  sulphur  dioxide,  30  c.c,  of  01  "o 
aqueous  magenta  solution,  and  3  c.c.  of  sulphuric 
acid  (sp.gr.  1-84).  After  standing  for  5  mins.  for 
the  red  coloration  characteristic  of  aldehydes  to 
develop,  this  second  ttibe  is  immersed  for  15  mins. 
in  boiling  water,  and  again  cooled  for  5  mins. 
If  the  original  substance  contained  glyccrides  an 
indigo-blue  coloiation  will  be  observed.  No  such 
reaction  Is  given  by  fatty  acicLs,  waxes,  colophony, 
vaseline,  tolu  balsam,  or  indiarubber.  The  forma- 
tion of  the  red  coloration  by  aldehydes  with 
SchifT's  reagent  1-;  attributed  to  the  production 
of  a  coloured  sulphonation  derivative  containing 
the  carbon  chain  of  the  aldehyde.  The  subsequent 
blue  coloration  with  acrolein  appears  to  be  due 
to  the  fixation  of  H^SOjOn  to  the  ethylenic  bond 
with  the  formation  of  a  new  sulphonic  groui>iii8. 

— C.  A.  M. 


Philippine  oil  )!»/  ;  \eic  ■ 


.     U.S.  Comm.  Repf. 
No.  303,  Dec.  2S.  1915. 

A  new  oil  nut  has  recently  been  received  from 
Catan<luanes  and  identified  by  the  Bureau  of 
Science  as  Chisochilon  cumingianus  (Harms), 
natural  family  Melicaccie  ;  the  nut  produced  45",, 
of  a  dark,  fatty,  non-drying  oil  that  made  very 
good  soap.  The  fruit  grows  in  very  large  numbeis 
on  large  forest  free-;,  each  fruit  containing  four 
seeds  or  "  nuts."  'J"he  Philippine  Jilanufacturing 
Co.,  of  Manila,  has  used  two  shipments  of  the  nuts 
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for  soap,  with  satisfaotory  resiiltv«.  Over  30  years 
aeo  this  oil  was  largely  used  as  an  illuiniiiaiit,  liut 
when  petroleum  was  introduced  it  was  gradually 
abandoned  and  has  apparently  been  last  sight  of. 

Patents. 

Reduction  of  organic  conipoHnda  [e.g..  fatty  acida 
and  esters].  E.  U.  lliggins,  Walla.sev,  Cheshire. 
Eng.  Pat.  4605,  Feb.  23,  1914. 

Uy  the  action  of  forniat<>s  and  similar  compounds 
(see  Eng.  Pat.  2:?,377  of  1912  ;  this  J.,  1913,  989), 
reduction  Ls  elTected  without  heating  under 
pressure.  For  example,  cottonseed  oil  may  be 
reduced  by  heating  at  210"  ('.  with  tiO%  of  its 
weight  of  nickel  formate,  air  being  excluded. 

— B.  V.  S. 


Oil  or  the  like  ;    Apparatus  for  extracting  - 


-from 


materials,  by  means  of  a  I'olalite  solvent.  C. 
Downs  and  R.  A.  Bellwood,  Hull.  Eng.  Pat. 
2238,  Feb.  11,  1915. 

The  material  is  extracted  in  a  rotating  drum 
providetl  with  one  or  more  openings  in  addition 
to  those  in  the  trunnions,  for  the  rapid  escape 
of  the  vaporised  solvent,  steam,  and  air.  These 
openings  may  be  diametrically  opposite  apertures, 
which  are  normally  closed,  but  the  uppermost 
of  which  can  be  readily  connected,  when  the  druna 
is  at  rast,  with  the  condenser,  e.g.,  by  means  of 
a  vertical  pipe  sliding  in  a  joint.— C.  A.  M. 

Oil  from  seed,  meal  and  the  like  ;    Apparatus  for 

expressing and  for  simultaneously  producing 

cattle-feeding  cake.  C.  Benson,  jun..  Kingston- 
upon-HuU.    Eng.  Pat.  11,311,  Feb.  S,  1915. 

In  the  type  of  press  claimed  in  Eng.  Pat.  18,270 
of  1914  (this  J.,  1915,  970)  the  metal  mould  box 
is  open  at  the  front  and  top,  and  has  a  thick  metal 
base  a  portion  of  which  projects  beyond  the  walls,  | 
and  is  grooved  to  receive  the  upper  portion  of  the 
wails  of  the  box  next  below,  as  the  boxes  are  mov"ed 
upwards  by  the  ascending  ram  of  the  press.  The 
mould  in  which  the  material  is  placed  is  preferably 
made  of  ahmainium,  or  tinned  iron,  etc.,  and  has 
its  walls  in  one  piece  and  connected  to  the  base 
by  means  of  hinges,  so  that  they  can  be  raised 
independently  of  the  bottom.  The  upper  surface 
of  the  base  is  ribbed  in  such  a  way  as  to  give  the 
effect  of  "  bagging  "  to  the  press-cake,  and  a 
similar  ribbed  plate  is  attached  to  the  under 
side  of  the  base  of  the  mould  box.  The  bottom 
of  the  mould  projects  beyond  the  walls  and  end, 
and  is  grooved  to  receive  these,  while  the  walls 
have  an  inward  projection  on  which  will  rest  the 
ends  and  sides  of  the  cake,  so  that  when  the  walls 
are  raised  the  cake  is  lifted  off  the  bottom  of  the 
mould. — C.  A.  M. 

Oil;    Method  of  refining .     G.  M.  Ilolbrook, 

Assignor  to  .Vrmour  and  Co.,  Chicago,  111. 
U.S.  Pats.  (A)  1,169,154  and  (b)  1.169,155, 
Jan.  25,  1916.  Date  of  appl.,  Nov.  15,  1915. 
(a)  Crude  cottonseed  oil,  etc.,  containing  about 
l°o  of  ti-ee  fatty  acids,  is  agitated  «-ith  a  mix- 
ture of  about  4%  of  its  weight  of  an  aqueous 
solution  of  caustic  alkali  (sodium  hydroxide 
solution  of  18°  B.)  and  about  0-75''o  of  a  sihcate 
solution  (sodium  silicate  solution,  44^  B),  the 
temperature  being  graduaUv  raised  until  the  soap 
stock  settles.  The  proportions  of  the  mixture 
are  such  that  the  cavistic  alkali  neutralises  wholly 
or  in  part  the  free  fattv  acids  before  the  silicate 
lises  the  colouring  matter  of  the  oil.  (b)  The  free 
fatty  acids  are  substantially  neutralised  with 
caustic  alkali  prior  to  the  treatment  of  the  oil 
with  a  mixture  of  caustic  alkali  and  silicate  as 
described  in  (a).  ITie  temperature  is  gradually 
raised  to  about  115°  F.  (46°  C.)  and  the  refined 
oU  separated  from  the  resulting  soap-stock. 

— C.  A.  M. 


Glycerin;     Production    of .     H.     B.     Stocks, 

Birkenhead.     Eng.  Pat.  5469,  Apr.  12,  1915. 
The    yellow    tint    of    partly    purified    glycerin  is 
corrected  by   the  addition  of  a  trace  of  a  com- 
plementary colourmu  matter,  such  as  Methyl   or 
Ethyl  Violet.— C.  A.M. 

Albuminous   products  from    the   residues   obtained 

in    oil  manufacture.      V.   Orafe    and   K.    Peche, 

Vienna.     U.S.    Pat.    1,109,634,    Jan.    25,    1916. 

Date  of  appl.,  Mar.  23,  1915. 

The  residues  are  saponified  with  hot  alkali,  the 

soap   solution    neutralLsed,   and    the    precipitated 

proteins  separated  and  washed. — C.  A.  M. 

Sulpho- fatty-aromatic  acid  salt.  E.  Twit<;hell, 
Wyoming,  Ohio.  U.S.  Pat.  1,170,468,  Feb.  1, 
1916.     Date  of  appl.,  Jan.  29,   1913. 

See  Fi-.  Pat.  456,956  of  1913  ;  tliis  J.,  1913,  1118. 

Process  of  solidifying  emulsion  products.     U.S.  Pat. 
1,167,373.     See  XU. 


Xffl.— PAINTS  ;      PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Utilisation    of   icood    waste.     Little.     See    V. 

Patents. 

Resin  soap  ;  Method  of  and  apparatus  for  preparing 

'  dilute  solutions  of .     J.  A.  De  Cew,  Montreal, 

and  R.J.Marx,London.Eng.Pat.2142,Feb.l0, 1915. 

Rosin  soap  containing  free  rosin  is  heated  in  a 
closed  tank  under  a  pressure  which  subsequently 
forces  it  tlirough  small  apertures  into  an  aqueous 
medium  at  a  lower  temperature.  Emulsification 
is  thus  effected  at  the  point  of  contact  of  the  soap 
and  the  water. — C.  A.  M. 

[Artificial  resin.]     Composition  of  mutter  and  process 

of  making  same.     B.  B.  Goldsmith,  New  York. 

U.S.   Pat.    1,168,626,   Jan.    18,    1916.     Date   of 

appl.,  Jan.  10,  1913. 

A  PHENOI-  is  heated  with  a  definite  formaldehyde 

compound    of    an    amine    (anhydroformaldehyde- 

annine),  until  a  resinous  mass  Ls  produced.     Any 

aruhne  produced  in  the  reaction  is  separated  from 

the  remainder  of  the  mass. — E.  W.  L. 

Process   of  preparing   lead   chromates.      U.S.    Pat. 

1.168.417.  See  VII. 

Process    of   preparing    lead    sulphate.     U.S.    Pat. 

1.168.418.  See  VII. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Determination  of  free  sulphur  in  commercial  anti- 
mony sulphides.     Hutm.     .SceVII. 

Patents. 
Rubber   substitute   and   jyrocess  for   manufacturing 

same.     G.     M.     Boddv,     London.     Eng.     Pat. 

2669,  Feb.  19,  1915. 
KvpoK,  1  oz.,  is  mixed  with  cottonseed  oU,  10  oz., 
and  to  the  mixtm-e  is  added  a  solution  of  sulphur 
chloride,  f  fluid  oz.,  in  paraffin,  J  flmd  oz.  iUe 
mixture  is  stu-red  and  allowed  to  stand  for  about 
14  hrs.,  when  a  further  quantity  of  sulphiu? 
chloride,  1  oz..  dissolved  in  paraffin,  1  oz.,  is 
added.  The  mixture  becomes  hot  and  fumes  :  it 
is  stirred  and  allowed  to  cool,  when  it  sobdifaes 
and  can  be  cut  out  fr-om  the  contammg  vessel. 
It  may   then   be  mixed  with  rubber  and   other 
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ingredients,    the    mixing    being    afterwards    vnl-   | 
cajiiseil  in  the  visual  way. — E.  W.  L. 

Rubbrr   or    similar    malarial  :     Machines   for    re- 

ihtcitii) lo    ail    impalpable    poicder.     O.    E.     i 

Oanbier.  dlouoester.  Eng.  l^at.  10,015,  July  0,  i 
191.">. 
Thk  rul'lun-  is  forotni  against  the  periphery  of  the 
abradini;  r\liuder  by  means  of  a  lueohanieal  teed 
arransiement .  consisting  of  a  travelling  band  pro- 
vided with  a  t*>othed  or  roughened  surface,  forming 
the  bill,  and  a  set  of  three  or  more  pairs  of  ad- 
just'al>le  pressure  rollers,  which  can  ue  tilted  to 
compensate  for  inequalities  of  thickness.  The 
abrading  cylinder  is  provided  on  its  periphery  with 
a  series  of  saws  :  the  interspaces  between  the  saws 
are  provided  with  openings  communicating  with 
the  interior  of  the  cylinder,  in  which  are  arms 
acting  as  fan  blades,  and  arranged  so  as  to  prodvicc 
a  continuous  current  of  air  inwards  througli  open- 
ings in  the  ends  of  the  cylinder,  and  outwards 
through  the  openings  between  the  sawe.  This  i 
arrangement  serves  to  keep  the  cylinder  cool. 
Mechanism  is  provided  for  producing  a  longitudinal 
oscillation  of  the  cylinder,  at  right  angles  to  the 
direction  of  feed  of  the  material.  The  whole  is 
surrounded  by  a  casing,  from  which  the  rubber 
dust  is  drawn  ofl"  and  collected  in  a  cyclone 
apparatus,  any  unreduced  portions  tailing  into  a 
receptacle  at  the  bottom  of  the  casing. — E.  \V.  L. 

—  from  vulcanised 
Muskegon,  Mich. 
,   1916.     Date  of 


Bubber  ;  Process  of  recovering  — 
rubber  vaste.     d.    Staunton. 
U.S.  Pat.    1,108,230,   Jan.    11 
appl.,  Jime  20,   1912. 

The  waste  material  is  finely  divided,  mixed  with  a 
dry  powdered  reagent  having  chemical  affinity  for 
the  ^■^^lcamsing  agent  in  tlie  rubber,  and  the 
mixture  is  heated  by  means  of  dry  heat  to  a  tem- 
peratiu-e  not  exceeding  300' F.   (150"  C.) 

— C.  A.  M. 

Bubber ;      Process      of      devulcanising - 


sulphate,  and  the  excess  of  thiosulphate  deter- 
mined with  iodine  solution  ;  (5)  Batcson's  method 
(tlxis  J.,  1911,  3S),  in  which  the  solution  is  boiled 
with  excess  of  ammonia  to  form  ammonium 
sulphate,  treated  with  forinaUlohydo  to  liberate 
free  sidphuric  acid,  which  is  then  titrated  ;  and 
(0)  Kopecky's  method  (this  J..  1907.  213)  of 
boiling  the  chrome  liquor  with  magnesium  car- 
bonate, filtering,  and  estimating  the  magnesium 
in  solution.  Kopeiky"s  method  is  very  tedious, 
and  Alden's  very  like  that  of  Korner,  and  neither 
was  used  l)y  tlie  authors.  The  other  four  metliods 
tiied  with  the  same  chrome  liquor  gave  esults 
varying  from  Cr  HO,  =52  113  (Uateson)  to  52  /140 
(Korner).  The  I'rocter  and  Stiasny  methods  gave 
52 /IK)  and  52/124  respectively.  Tlie  high  result 
giveu  by  Kiirner's  method  is  due  to  adsorption  of 
sodium  hydroxide  by  the  i)recipitated  chromic 
hydroxide,  the  error  being  greater  with  greater 
excess  of  sodium  hvdroxide,  but  always  present. 
The  l^rocter  nu-tliocl  (which  is  uuich  the  simplest 
and  most  rapid),  probably  gives  results  slightly 
too  low.  owing  to  the  precipitation  of  some  in- 
si>luble  basic  sulphate  with  the  hydroxide.  Results 
by  the  Stiasny  method  are  probably  rather  too 
high,  owing  to  impurities  in  the  iodide  and  iodate 
which  react  with  the  thiosulphate.  and  also  to 
decomposition  and  loss  of  thiosidphate  on  boiling. 
Tlie  Bat^eson  method  does  not  give  good  residts  it 
amino-acids  are  present,  as  in  old  liquors,  and  is 
quite  inapplicable  if  ammonium  salts  are  present. 

— F.  C.  T. 

Tan    liquors;     FennenUition    of - 


Staunton.  Muskegon,  Mich.   L'.S.  Pat.  1,169,437, 
Jan.  25,  1916.     Date  of  appl.,  June  13,  1914. 

Ground  rubber  waste  is  mixed  with  dry  powdered 
potassium  carbonate  and  the  mixture,  spread  out 
in  thin  layers,  is  exposed  to  the  direct  action  of 
steam  at  a  pressure  of  00  lb.  or  less. — E.  W.  L. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

chrome  solutions;    [Determination   of]  basicity  of 

one-bath .     F.    N.    Harrap   and   H.    Haves. 

Collegium  (London),  1915.  305 — 312.     J.  Aiiier. 
Leather  Chem.  Assoc,  1916,  11,  66—74. 

The  determination  of  the  basicity  of  a  one-bath 
chrome  liquor  (i.e.,  the  ratio  of  the  chromium  to 
the  sulphuric  acid  combined  with  it)  involves  the 
estimation  of  chromium  and  of  the  sulphuric  acid 
present  in  the  hydroly.'-ablo  basic  salt.  The 
chromium  is  usually  estimated  by  oxidising  to 
chromate,  then  acidifying  and  adding  potassium 
iodide,  and  titrating  the  Uberated  iodine  with 
Bodium  thiosulphate  solution.  Six  methods  have 
been  proposed  for  the  estimation  of  the  hydrolys- 
able  sulxdiate  :  (1)  The  Procter-McCandlish 
method  (this  J.,  1907.  458).  in  which  the  boiling 
liquor  is  titrated  with  A"  ,2  sodium  hydroxide, 
nsing  phenolphthalein  (3 — 4  c.c.  of  1  %  solution) 
aa  indicator  :  (2)  boiling  the  liquor  with  excess  of 
standard  sodium  hydroxide  solution,  according  to 
Komer,  and  titrating  ba<rk  the  clear  liquor  with 
acid  ;  (3)  Alden's  method,  where  sodium  carbonate 
is  substituted  for  the  hvdroxide  used  by  Korner  ; 
(4)  Stiasny 's  method  (tliis  J.,  1907,  540),  by  which 
the  chrome  Uquor  Ls  boiled  with  a  mixture  of 
potassium   iodide   and   iodate   and   sodium   thio- 


H.  Kuhl. 
Ledeftechn.  Rundschau.  Sept.  2,  1915.  J.  Amer. 
Leather  Chem.  Assoc,  1916,  11,  85—86. 

Butyric  fermentation  often  takes  place  in  old 
liquors,  causing  the  leather  to  be  less  firm  than  Ls 
desirable.  It  is  therefore  imeconomical  to  use 
such  liquors  again  after  strengthening,  but  better 
to  use  relatively  fresh  liquors.  Putrefactive 
bacteria  may  be  introduced  into  tan  liquors 
by  hides  that  have  been  unhaired  by  sweating  and 
afterwards  insufficiently  washed,  though  growth 
of  the  bacteria  Ls  liiudered  by  acid  in  the  liquors. 
Tanning  materials  extracted  \vith  a  culture  of  lactic 
acid  organisms  give  a  notably  better  yield  than 
when  extracted  with  water  alone,  and  a  tanning 
process  involving  the  use  of  materials  fermented 
by  a  mixture  of  water  and  whey  has  been  patented, 
for  which  a  60  "o  saving  in  tannin  and  a  brighter 
coloured  leather  have  been  claimed.  If,  however, 
it  is  desired  to  work  with  liquors  in  which  acids 
are  produced  by  fermentation,  it  is  best  to  ferment 
by  pure  cultures. — F.  C.  T. 

Patent. 

Hides  and  skins  ;  Preparinrj for  icinning  pro- 
cesses. E.  D'Huart,  Luxemburg.  U.S.  Pat. 
l,170,420,Feb.l,191G.  Dateofappl.,Junel8,1914. 

See  Eng.  Pat.  23,841  of  1913  ;    this  J.,  1914,  326. 


XVL— SOILS;  FERTILISERS. 

Soils ;    Relation  between  certain  bacterial  activities 

in and  their  crop-jnoduciny  poicer.    P.  E. 

Brown.  J.  Agric.  Res.,  1916,  5,  855—869. 
A  SERIES  of  experiments  extending  over  several 
years  was  undertaken  to  ascertain  if  the  crop  yield 
of  a  soil  bore  any  relation  to  the  processes  of 
ammonificatioii,  nitrification,  and  azoification 
(nitrogen  fixation  by  azotobacter)  taking  place 
within  it,  in  the  hope  of  discovering  a  practical 
means  of  testing  and  of  predicting  soil  fertility 
from  laboratory  tests.  In  1907,  fourteen  plots 
(A.  acre)  of  Cairington  loam  soil  (Wisconshi) 
were  laid  down  to  cultivation  as  follows,  com 
(maize)  and  oats  being  used  for  the  2-year  rota- 
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tion.   and   the   sanic   phis   clover   for   the   3-yeap    ' 
rotation  :    {a)  loiitinuous  corn,  (6)  2-year  rotation, 
(c)  :>-ye.ar  rotation,  (rf)  2-ye,^r  rotation  with  clover 
ploughed  in  after  the  corn,  (e)  2-year  rotation  with 
cowpeas  turned  under.  (/)  2-year  rotation  with  rye 
as  green  manure,   (ij)  continuous  clover,  and   (/i) 
4-year    rotation — corn,    corn,    oat-*,    clover.     The 
soils  were  first  investigated  in  1911,  when  under 
com.     The  ammonifying  power  of  tlie  soil  samples, 
which   were   taken   on   fo>ir   different   dates,   was 
found    by   determining   tlie   extent  to   wlvich   the 
nitrogen  in  dried    Mood,  in  cottonseed  meal,  and 
in  casein  could  he  converted  into  ammonia  :   dried 
blood  and  ammonium  sulphate  were  vised  for  the 
nitrification  tests,  and  m.annitol.  to  determine  the 
activity   of  the  azotohacter.      The    ditterence  in 
moisture    content    of    the    various    samiples    was 
in  every  case  inappreciable.     The  ammonification, 
nitrification,     and     azoification    results    were    in 
complete  accord  with  the  crop  ^"ields,  which  were, 
in  ascending  order  of  magnitude  :  e,  a,  f,  b,  c,  d  ; 
and  the   individual  ammonification,   etc.,   results 
showed   only   slight   differences.     The   superiority 
of  crop  (rf)  over  crop  (e)  was  not  in  accord  with  the 
laboratoiy    determinations,    hut   the    discrepancy 
was  very  small.     The  results  for  1912  were  similar, 
the  yields,  et<'..  in  tliLs  case  being  in  the  order  : 
a,  f,  b,  h,  e,  c,  d.     In  1913,  ammonification  tests 
only  were  performed,  but  the  result  was  the  same 
— bacterial    actixnty    varied    directly    with    crop- 
producing  power.     The  fact  that  both  varied  in 
order  in  the  three  successive  years  is  explicable 
on  the  ground  of  seasonal  variation,  particularly 
rainfall :   and  the  variation  in  the  effects  of  2-year 
and  3-year  rotations  is  ascribed  to  the  same  cause. 
Five  similar  plots  placed  under  cultivation  in  1907 
were  mamu-ed  in  1910  with  8,  12,  16,  20,  and  0 
tons  of  manure  per  acre,  and  the  soils  investigated 
in   1912   when   under   com.     It  was   found   that 
manuring  increased  the  ammonifying,  nitrifying, 
and  crop-producing  powers  to  the  same  extent, 
16   tons    per   acre    giving   the    best   residt.     The 
crop  yielils  were  77C2,  SO.  87,  81.  and  50-5  bushels 
per  acre,  respectively.     On  a  third  series  of  plots 
(A  acre)  the  effects  of  liming  were  Investigated,  the 
dressings  being  at  the  rate  of  2,  3,  and  0  tons  of 
ground  limestone  per  acre,  and  applied  before  the 
com  was  sown.     The  crop  yields — 55,  55,  and  52-5 
bushels — were  in  accord  with  the  ammonification 
and  nitrification  tests.    It  is  concluded  that  the  bac- 
terial conversion  of  organic  nitrogen  into  ammonia 
and  nitrate  is  considerably  affected  by  the  method 
of  soil  treatment  adopted,  and  that  the  anamoniflca- 
tion  and  nitrification  tests  indicate  accurately  the 
crop-producing  power  of  a  soil. — E.  H.  T. 

Sand  and  vegetable  soil ;    Presence  of  a  nwisfure- 

rcsisfing  film  at  the  surface  of  particles  of . 

H.  Devaus.  Comptes  rend.,  1910,  162, 197 — 199, 
S.\XD,  when  dry  or  very  slightly  moist,  tends 
to  float  upon  water,  but  siiiks  at  orice  if  moistened 
to  the  extent  of  1 "(,  or  more,  or  after  ignition. 
Floating  is  accompanied  by  imperfect  wetting 
of  the  grains,  and  is  attributed  to  the  presence  of  a 
superficial  impurity,  which  is  expelled  on  heating 
and  is  more  or  less  completely  given  up  at  the 
surface  of  water,  where  it  may"  be  detected  owing 
to  its  low  surface  tension.  Fine  sod.  especially 
humus,  exhibits  the  same  phenomena  in  a  striking 
manner,  and  clay  possesses  similar  properties,  but 
m  a  very  small  degree. — F.  Sodn. 

Boron;     Absorption    and    distribution    of in 

planU,    and    its  effect  on  groicth.     F.  C.   Cook. 
J.  Agric.  R«s.,  191ti.  5,  877 — 890. 

Pot  and  plot  experiments  were  undertaken  at 
Arlmgton  Farm,  Vancouver,  in  order  to  test  the 
effect  upon  plant  growth  of  horse-manure  that 
had  been  treated  with  calcined  colemanite  or  with 


borax  to  kill  the  larvae  of  the  house  fly  (see  this  J., 
1915,  675)  ;  the  soils  were  mostly  treated  with 
more  material  than  was  necessarj-  to  ensure  the 
larvicidixl  etTect.  The  boron  absorbed  by  the  plant 
was  determined  by  digesting  the  dried  sample 
with  lime  water,  drying,  burning  off  the  organic 
matter,  leaching  with  dilute  hydrochloric  acid, 
immersing  strips  of  curcumin  paper  in  the  extract, 
and  comparing  the  coloration  obtained  with  that 
produced  by  immer.sion  in  boric  a<id  solutions  of 
knomi  strength.  The  manner  of  combination 
of  the  boron  found  in  plants  is  unknown  :  in  soils, 
some  of  it  is  present  as  insoluble  sUica  compounds, 
but  most  of  the  soils  used  contained  boron  that  was 
removed  by  hydrochloric  acid.  The  amount  of 
this  element  absorbed  by  plants  was  practically 
the  same  whether  borax  or  colemanite  was  used, 
and  the  addition  of  lime  did  not  appreciably  affect 
the  absorption.  Leguminous  and  succulent  plants 
absorb  most,  wheat  and  oats  verj-  little.  Green- 
house pot  tests  on  wheat,  beets,  cowpeas,  and 
tomatoes,  showed  that  the  boron  taken  up  was 
chiefly  concentrated  in  the  tops  of  the  plants, 
but  beets  contained  a  considerable  amount  in  the 
roots.  The  fruit  of  the  cox^-pea  contained  large 
quantities  (001 — 002'>|,  of  boron  as  boric  acid  on 
an  ash-free  basis),  and  in  this  case  the  absorption 
was  diminished  by  lime ;  tomatoes  contained 
only  verj-  small  traces.  The  amount  absorbed 
by  lettuce  varied  directly  with  the  amount  present 
in  the  soil,  ilatiu-e  potatoes,  gi'own  in  the  open, 
contained  a  little  boron  in  the  tops  but  much  more 
in  the  roots  and  tubers.  String  beans,  soya  lieans, 
and  cowpeas  were  very  sensitive  to  boron  dressings 
and  the  element  was  found  more  eciually  distribute 
in  thena  than  in  other  plants.  With  radishes, 
the  tops  contained  much  more  than  the  leaves. 
\Vheat,  maize,  peas,  and  oats  grown  in  the  open 
in  Louisiana  and  Texas,  all  absorbed  boron, 
particularly  the  wheat  :  all  the  control  plants 
contained  the  element.  A  wheat  crop  grown  at 
Arlington  on  soil  dressed  with  manure  containing 
3 — i  times  the  amount  of  borax  necessary  to  act 
as  larvicide,  amounted  to  90  "q  of  that  obtained 
with  untreated  manure  :  the  grain  was  healthy  and 
contained  only  a  trace  of  boron.  In  several  cases 
the  borax-treated  soils  were  richer  in  nitrite 
and  nitrate  than  the  untreated  sods.  It  is  recom- 
mended that  the  manure  shoidd  not  contain  more 
than  0-62  lb.  of  borax  or  0-75  lb.  of  colemanite 
per  10  cub.  ft.  (8  bushels),  and  that  it  should  be 
mixed  with  fre.sh  dung  when  applied  to  legumes  ; 
for  other  plants  the  dressings  of  manure  should  not 
exceed  15  tons  per  acre. — E.  H.  T. 

Sulphur  and  calcium  sulphate:    Effect   of -on 

higher  and  lower  forms  of  plant  life.  \V.  Pita. 
J.  Agric.  Res.,  1916,  5,  771—780. 
Investigation  of  the  action  of  sidphiu-  and  of 
sidphates  on  plant  life  ha\-ing  hitherto  led  only  to 
contradictory  results,  their  effect  upon  soil  bacteria, 
upon  pure  cultures  of  legume  bacteria,  and  upon 
the  growth  of  red  clover  was  undertaken.  Using 
agar  plates  it  was  found  that  calcium  sulphate 
had  no  marked  effect  upon  the  micro-organisms 
in  a  Miami  sUt  loam  sod.  Sulphur  decreased  the 
bacterial  number  after  44  days  when  present  to 
the  extent  of  005 — 10%,  probably  owmg  to  the 
production  of  acid  ;  it  promoted  ammonification 
when  005  %  was  present  but  hindered  nitrification- 
The  growth  of  red  clover  bacteria  was  .stimulatetl 
bv  calcium  svdphate  both  in  artificial  and  in  soil 
:  solution,  001  °o  of  the  salt  producmg  the  same 
effect  as  01«!i.  The  root  development,  the 
mmiber  of  nodules,  and  the  xneld  of  red  clover. 
were  hkewise  beneflciallv  affected  by  the  sulphate, 
but  sulphur,  although  slightly  increasmg  the  crop, 
had  no  influence  on  the  root  or  nodule  develop- 
ment.—E.  H.  T. 
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Tatent. 

Ftrliliser  roriiainii}g  jnotassium,  nilrogen,  and 
phosphorus  compouiutg  :  Process  of  manu- 
facturing  front  moUisses  refuse.     K.  nerz.kn. 

-Viwibo,  Porto  iUco.  Assijrnor  to  A.  I.  Kaplan. 
New  York.  I'.S.  Pat.  1.U58.25."..  Jan.  11.  UUli. 
Date  of  appl.,  Jan.  25.  I'Jlo. 
\V.\STE  molasses  is  conoontratoil  in  raciio  to  44°  B. 
(sp.i:!-.  1-44).  30— .M!",,  of  its  \voii;ht  of  finoly 
KTOuntl  uiinoral  phosphato.  e.g.,  calcium  phosphate, 
is  aildod.  and  the  mixture  treated  with  sufticient 
sxilphurie  acid  of  l>t5-  B.  (sp.gr.  1S4)  to  decompose 
the  phosphate  and  to  convert  the  potassium 
carbonate  in  the  niolivsses  into  sulphate. — E.  II.  T. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

[Sucrose  ;  Delcnnination  of — —  in  the  sugar  beet.] 
Influence  of  basic  and  of  normal  lead  acetate, 
added  before  and  after  heating,  upon  the  results 
obtained  by  Peltel's  hot  aqurous  digestion  method. 
U.  Pellet.  Bull.  Assoc.  Chim.  .Sucr.,  1915,  33, 
34—36. 
Le  Docte  has  shown  that  in  analysing  detei-iorated 
beets  containing:  reducing  sugars  by  the  hot 
aqueous  digestion  method,  with  addition  of  Viasic 
lead  acetate  solution  previous  to  heating,  the 
results  obtained  are  too  high,  owing  to  the  action 
of  the  reagent  \ipon  the  hrvidose  :  and  he  has 
theiefore  specified  that  a  solution  of  normal  lead 
acetate  should  be  used,  and  added  before  placing 
the  flask  in  the  boiling  water-bath.  It  has,  how- 
ever, recently  been  suggested  that  when  the 
material  under  examination  contains  much  reduc- 
ing sugars  basic  lead  acetate  solution  may  be 
added  to  the  cooled  liquid  after  digestion.  This 
procedure  is  faulty,  especially  when  the  reducing 
-sugars  are  high,  as  in  the  case  of  frozen  and  thawed 
roots,  since  it  gives  a  lower  polarisation  than  does 
Pellet's  cold  aqueous  digestion  method,  due  to  the 
formation  from  the  pulp  of  optically  active  sub- 
stances, non-precipitable  by  the  lead  reagent. 
Even  when  analysing  sound  roots  xmtrustworthy 
results  are  obtained  ;  and  it  is  concluded  that  for 
clarification  in  the  hot  aqueous  digestion  method 
a  solution  of  normal  lead  acetate  exactly  neutral- 
ised should  be  added  to  the  extract  before  heating. 
Results  are  thus  obtained  equal  to  those  found 
by  the  cold  aqueous  digestion  method  ;  but  in 
order  to  ascertain  the  exact  sucrose  content, 
instead  of  single  polarisation,  double  polarisation 
using  the  sulphurous  acid  direct  reading  should 
be  employed. — J.  P.  O. 

[Sucrose;    Determination  of by  double  polari- 
sation iwitig  invertase  as  hydrolyst.]     Formation 
of   alcohol  on  adding  yeast  directly  to  the  sugar 
solution,  previous  to  heating  to  55^  C.     R.  Gillet. 
Bull.    AS.SOC.    Chim.    ISucr..    1915,    33,    21—28. 
(Compare  this  J.,   1915.  1023.) 
Ix   his   examination   of   the   modification  of  the 
double  polarisation  method  of  determining  sucrose 
in  which  invertase  is  used  as  hydrolyst   (this  J., 
1914,  878),  owing  to  a  misunderstanding  of  the 
procedure  specified  bv  O'.Sullivan  and  Tompson, 
Ling  and  Baker  (this  J..  1898,  111),  Ogilvie  (this 
J..  1911,  02),  and  others,  the  author  had  added 
veast   to   the  sugar  solution   without  previously 
heating  it  to  55'  C.     However,  it  is  now  shown 
that  although  a  slight  formation  of  alcohol  takes 
place  when  operating  in  this  way,  no  aiipreciable 
error    results,    the    reducing    sugars    only    being 
attacked.     Sometimes,  in  fact,  the  sucrose  content 
was  found  to  be  higher  than  when  the  solution  was 
first  heated  to  55^^  C,  this  being  due  to  the  fer- 
mentation   of   more    dextrose    than    laivulose,    a 
greater   inversion    reading   thus    being   obtained. 


In  addition  to  the  amount  of  yeast  employed,  and, 
the  time  taken  to  i-each  55^  C.,  the  amount  of 
fermentation  dejicnds  upon  the  kind  of  yeast  vised 
English  top  fernifutation  yeast  inducing  practically 
no  forinafion  of  alcohol,  wlierejis  Piu-is  bakers' 
yeast  is  more  active  in  this  respect. — J.  P.  O. 


[Sucrose  ;  Determination  of- 


by  double  polarisa- 


tion, using  inrertasc  as  hydrolyst.]  Use  of  yeasi 
liquefied  by  .<<odium  salicylate  to  effect  hydrolysi.i. 
II.  Pellet.  Bull,  .\ssoc.' Chim.  Sucr.,  1915.  33, 
29 — 33,  30—37,  39—40. 

In  order  to  reduce  the  time  necessary  to  effect 
inversion  in  the  inoditication  of  the  double  polari- 
sation method  of  determining  sucrose,  in  which 
the  sugar  solution  is  heated  with  yeast  at  55°  C. 
for  about  4  J  hours,  the  author  suggests  the  use  of 
yeast  liquefied  by  7  "^  of  sodium  salicylate.  It 
3  grnis.  of  I'avis  bakers'  yeast,  liquefied  by  0-2  grin, 
of  sodium  salicylate,  be  added  to  50  c.c.  of  a  cold 
solution  containing  3-0 — 3-5  prms.  of  sucrose,  and 
the  temperature  be  rapidly  raised  to  55 ^C'.. hydroly- 
sis is  completed  in  20 — 30  minutes.  After  cooling, 
2 — 3  c.c.  of  normal  lead  acetate  (exa-ctly  neutral- 
ised) is  added,  the  volume  ma<le  up  to  100  c.c, 
and  the  liquid  diluted,  a  little  decolorising  carbon 
and  kii'selguhr  being  also  added  when  neces.sary. 
By  working  in  this  way,  the  use  of  specially  pre- 
pared extracts  of  yeast  is  obviated,  and  the  time 
required  is  not  much  greater  than  iu  acid  hydro- 
lysis. Although  yea.st  liquefied  by  sodium  sali- 
cylate retains  its  hydrolysing  power  practically 
unchanged  for  many  months,  optically  active 
substances  may  develop  ;  and  it  was  observed  that 
yeast  and  sodium  salicylate  in  the  presence  of 
water  yielded  a  tevo-rotatory  substance,  whereas 
the  same  yeast  with  the  same  amount  of  sodium 
salicylate  but  without  water  gave  rise  to  the 
formation  of  adextro-rotatory  substance.  OpticaUy 
active  subst-ances  are  formed  to  a  greater  extent 
in  bottom  than  in  top  fermentation  yeasts. 

—J.  P.  O. 

Double  polarisation  method  [of  determini)ig  sucrose] ; 

Stetiericuld's  modification  of  the .     II.  Pellet. 

Intern.  Sugar  J.,  1916,  18,  83 — 87. 

In  Steuerwald's  modification  of  the  double  polarisa- 
tion method  of  determining  .sucrose  (this  J.,  1913, 
1025),  inversion  is  carried  out  at  20° — 25°  C.. 
using  three  times  the  quantity  of  h5-drochloric  acid 
employed  in  the  ordinary  Herzfeld  process. 
Owing  to  the  direct  reading  being  taken  in  a  solu- 
tion rendered  alkaline  by  the  excess  of  basic  lead 
acetate  used  for  clarification,  and  the  inversion 
reading  in  one  strongly  acid,  the  change  of  rotation 
is  not  due  solely  to  hydrolysed  sucrose,  but  partly 
to  a  difterence  in  the  rotation  of  the  reducing 
sugars.  Under  these  conditions,  as  Ogilvie  and 
Ciillet  have  shown,  an  error  is  introduced,  which 
may  be  0-5  to  1  -5  %,  according  to  the  purity  of  the 
product  examined. — J.  P.  O. 

Sugars  ;  Determination  of  reducing in  presence 

of  an  e^ccess  of  sucrose.     L.  Maquenne.     Comptes 
rend.,  1910,  162,  207—213.     (See  also  this  J., 
1        1915,   1203  ;   1916,  268.) 

I   The    author   discusses    means   for   attaining   the 

maximum   of   accuracy   in   the   determination  of 

'   small  quantities  of  reducing  sugars  in  presence  of 

i    sucrose   by   heating   the   reaction   mixture  at  ft 

I   definite  temperature  for  a  definite  time  and  e.sti- 

'   mating  the  copper  reduced.     The  reduction  due 

!    to  the  sucrose  can  be  minimised  but  not  entirely 

eliminated   by  heating  at   temperatures  between 

65"  and  75°  0.  for  10  mins.  or  longer  (cp.  this  J.. 

Pellet,  1914,  35  ;   Saillard,  1915,  1220),  and  slight 

fluctuations    of    temperature    do    not   affect  the 

results  appreciably.     In   operating  at  ebullition. 

it  is  advisable  to  carry  out  a  blank  determination 

every  time,  to  correct  for  alterations  in  barometric 
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pressure  (see  this  J.,  1910,  268),  and  the  standard 
conditions  of  heating  must  be  very  strictly 
observed  ;  one  advantage  of  operat  ing  at  elnillit  ion 
is  that  for  a  certain  concentration  of  sucrose  in  the 
reaction  mixture,  the  total  reduction  is  an  additive 
function  of  the  amounts  of  invert  sugar  and 
sucrose  present  (see  this  J.,  191.5,  120:i).  Every 
operator  should  compile  his  own  table  under  the 
conditions  of  working  selected,  and  a  simple 
double-column  table  will  sutlice  if  he  always  works 
with  about  the  same  qu.Tntity  of  sucrose  in  the 
leaction  mixture,  adding  pure  sucrose  for  this 
purpose  if  necessarj'.  \\'ith  sugars  contaming 
less  than  0-2  •;„  of  invert  sugar  the  precipitation 
of  the  reduced  copper  is  liable  to  be  incom- 
plet«,  and  it  is  best  to  determine  the  un- 
i-educcd  copper ;  the  autlior  does  this  iodo- 
metrically  w-ithout  renioving  the  cuprous  oxide 
(ibid.),  but  the  iodoriietric  method  cannot  be 
safely  used  with  molasses.  The  uiu-educed  copper 
sboviid  be  determined  inamediately  after  the 
reaction  mixture  has  been  cooled,  especially  when 
the  heating  has  been  carried  out  at  low  tempera- 
twres,  e.g.,  05" — 75°  C.  Only  when  the  amount  of 
cuprous  oxide  precipitated  is  large  should  it  be 
j  filtered  oft'  and  weighed.  The  degree  of  accvu-acy 
attainable  appears  to  be  about  1  part  in  50  of  the 
invert-sugar  determined,  when  there  is  a  large 
excess  of  sucrose  present. — J.  H.  L. 


of  its  viscosity  and  pseudo-granules  of  starch  are 
deposited  on  the  walls  of  the  tube  below  the  surface 
of  the  liquid.  These  granules  are  much  smaller 
than  the  original  potato  starcli  gi-anules.  Such 
a  deposit  does  not  occur  in  quartz  tubes,  so  that 
the  formation  of  granules  is  attributed  to  the 
influence  of  traces  of  dissolved  salt  acting  as  nuclei. 
The  composition  of  the  precipitate  formed  by 
barium  hydroxide  in  starch  solutions  varies  with 
the  concentration  in  a  manner  corresponding  to  the 
laws  of  ailsorption. — J.  F.  B. 

Production  and  use  of  yeast  as  foodstuff  and  fodder. 
Hayduck.   See  XIXa. 

Patents. 

Rollers    for    sugar    cane    mills.     H.    W.    Aitken, 
Glasgow.     Eng.  Pat.  6029,  Apr.  22,  1915. 


Sugar  ;  Manufacture  of  - 


Starch  ;  Some  properties  of - 


-  considered  from  a 
W.    Harrison.     J. 


colloid-chemical    standpoint. 

Soc.  Dyers  and  Col.,  1910,  32,  40 — 44. 

The  characteristic  cross  and  rings  shown  by  certain 
starch  granules  under  polarised  light  are  due  to 
pressure  within  the  granules.     The  cross  is  very- 
indistinct  with  dry  granules  but  becomes  distinct 
in  presence   of   a   Utile   moisture,    owing   to   the 
pressure  created  by  the  swelling  of  the  interior 
portions  against  the  more  resistant  outer  portion. 
When  the   granules   are   broken   by   grinding  no 
pressure  is  produced  on  moistening  and  no  cross 
IS  observed.     Further  swelling  produced  by  wai-m- 
ing  on  the  microscope  slide   or   treatment  with 
alkalis,  causes  the  centre  of  the  cross  to  expand 
until  ultimately   it   occupies   the   whole   granule. 
Dehydration   with    alcohol    lestores    the    original 
condition.     The  author  has  shown  that  the  outer 
envelope  of  the  granule  is  not  impervious  to  solu- 
tions, e.g.,  iodine  solutions,  also  that  the  soluble 
starch  of  the  interior  forms  a  colloidal  solution. 
The  outer  envelope  of  the  granule  is  less  readily 
attacked    by    hydrolytic    agents    than    the    main 
interior  portion  and  may  be  separated  as  a  residue 
by    suitable    treatment    of    starch    paste.     This 
substance  is  coloured  yellow   by  iodine  and  has 
been  called  starch  ceUulose  or  ainylopectin.      The 
outer  and  the  interior  portions  of  the  granule  are, 
however,  not  chemically  dift'erent.  but  are  mutually 
interconvertible    by   simple   physical    treatments. 
A  solution  of  the  interior  portions,  freed  from  the 
outer  envelopes  by  centrituging,  yields  a  modifi- 
cation of  starch,  haA-ing  all  the  properties  of  the 
latter,    merely   on   dehydration   with    alcohol    or 
simple    drying    on    a    glass    plate.     Conversely, 
vigorous  shaking  of  starch  paste,  while  hot.  con- 
siderably diminishes  the  amount  of  residual  starch 
cellulose  after  treatment  with  malt  extract.     Thus, 
starch  granules  consist  of  one  substance  in  different 
physical   states.     In   the   fractional   precipitation 
of  a  boiled  1  %  potato-starch  paste  by  alcohol,  the 
percentage    of    ash    in    the    successive    fractions 
diminishe-;.     A  solution   with    52-5%    of    alcohol 
still  contains  0-16%  of  unprecipitated  starch,  and 
further  large  additions  of  alcohol  cause  no  further 
precipitation  of  starch  unless  a  trace  of  inorganic 
salt  be  added.     By  using  ammonium  carbonate 
for  this  purpose,  a  very  pure  form  of  starch  may 
be  prepared.     When  a  2  "„  solution  of  this  product 
is  allowed  to  stand  Iq.  a  glass  tube,  it  loses  much 


L.  Naudet,  Chelles, 


France.     Eng.  Pat.  5650,  Mar.  5.  1914.     Under 
Int.  Conv.,  Mar.  6,  1913. 

See  Fr.  Pat.  466,590  of  1913  ;  this  J.,  1914,  878. 

Process  of  manufacturing  fertiliser  containing 
potassium,  nitrogen,  and  phosphorus  compounds 
from  molasses  refuse.  U.S.  Pat.  1,168,255. 
See  XVI. 
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-  in   beetroot   distilleries. 


Apples;    Use   of  cider 

E.  Saillard.     Monit.  Scient.,  1910,  6,  25—29. 

In  consequence  of  the  demand  for  alcohol  for  the 
manufacture  of  explosives,  and  the  inadequacy 
of  last  season's  beet  crop,  attenipts  have  been 
made  in  France  to  employ  cider  apples  for  the 
production  of  spirit.  This  has  been  successfully 
accomplished  at  a  beetroot  distillery  at  Oisemont, 
where  apples  (25 — 30  francs  per  ton  at  the 
distillery)  have  been  worked  together  with  beet- 
roots aiid  also  alone.  The  apples  vary  greatly  iu 
sug.ar-content  (e.g.,  7 — 12%)  and  acidity.  When 
beets  are  worked  with  a  small  proportion  of 
apples,  e.g.,  36%  or  less,  the  mixed  charge  is  sliced 
in  the  ordinary  way,  and  a  quantity  of  sidphuric 
acid,  regulated  according  to  the  acidity  of  the 
apples,  is  added  in  the  diffusers.  The  temperature 
during  extraction  naust  not  exceed  a  certain  value 
(65° — 70 "C.  when  25%  of  apples  is  used)  or  else 
the  circulation  of  juice  in  the  battery  is  seriously 
impeded.  The  juice  contains  8 — 8-5%  of  sugar 
before  fermentation,  and  005 — 007%  of  sugar 
and  015 — O17''o  of  acid  (reckoned  as  sulphuric 
acid)  afterwards.  The  raw  spirit  obtained  from 
the  first  distillation  may  possess  an  acidity  (to 
phenolphthalein)  of  O065'°o  calculated  as  sulphuric 
acid,  and  it  is  necessary  to  add  7 — 8  times  the 
calculated  quantity  of  sodium  hydroxide  before 
rectification  in  order  to  obtain  a  rectified  spirit 
which  satisfies  the  military  test  for  acidity  (200  c.c. 
must  not  recjuire  more  than  0-8  c.c.  of  jV/5  sodium 
hydroxide  in  presence  of  phenolphthalein).  The 
author  states  that  the  greater  part  of  the  acidity 
of  rectified  spirit  is  due  to  dissolved  carbon 
dioxide  and  disappears  when  the  spirit  is  exposed 
for  some  time  to  the  air  or  boiled  under  a  reflux 
condenser.  In  working  apples  alone  they  are  cut 
in  discs,  4  mm.  thick.  Sulphuric  acid  and  a  small 
quantity  of  sodium  fluoride  are  added  in  the 
diffusers,  and  the  temperature  is  not  allowed  to 
exceed  50°— 60' C.  Data  are  lackmg  as  to  the 
value  of  the  exhaxisted  shcos  ;  they  resemble  discs 
of  caoutchouc  or  gelatin  and  have  no  flavoiu-  of 
apples.  Fermentation  of  the  juice  is  sluggish 
unless  salts  are  added,  e.g.,  30— oO  grms.  each  of 
potassium  sulphate,  ammomum  phosphate,  and 
sodium   phosphate  per    hectolitre.      This    extra 
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expense  m«v  be  retluced  by  -working  beets  and 
apples  together  (in  tho  ratio  -J  :  1)  for  several  houi"s 
per  day,  to  supply  the  ntH-essary  salts. — J.  II.  L. 

Yeast ;    Plastic    miissts    from .     H.    Bliicher. 

Ohem.-Zoit.,  1915,  39,  934. 
KBAr.*E  anil  Bliuhers  patents  (this  J..  1915.  223, 
972)  for  the  maiuifacture  of  a  plastic  material 
("  Ernolith  ")  from  veast  and  formaldehyde,  related 
originally  to  the  'utilisation  of  the  lell-residue 
from  the  preparation  of  yeast  extra<.-ts.  The 
proces-s  has  now  been  extended  to  waste  yeast  of 
all  kinds,  and  the  original  black  colour  of  the 
product  has  been  modified,  so  that  coloured  or 
marbled  masses  can  be  produced  by  the  introduc- 
tion of  mineral  or  organic  colouring  matters.  It 
is  no  longer  necessary  to  mould  the  articles  at  the 
time  of  manufacture.  The  yeast,  mixed  with 
certain  i-eageuts  and  loading  materials,  is  converted 
into  a  plastic  mass  with  formaldehyde,  the  product 
is  tlried  and  ground,  in  which  form  it  can  be  kept 
indefmiteh-  until  it  is  moulded  by  dry  pressure 
into  anv"  desired  shape.  .Several  brands  of 
"  ernolith  "'  powder  are  produced,  dilfcring  in 
their  properties  and  suitable  for  different  purposes. 
These  powders  can  be  incorporated  by  the  users 
with  any  desired  colouring  matters,  etc.  Tho 
moulding  of  the  crude  "  ernolith  ''  is  done  in 
heated  hvdraulic  presses,  the  articles  lieing  capable 
of  reproducing  the  finest  details  of  the  mould. 
Waste  is  almost  entirely  eliminated,  as  the  quantit  y 
of  dry  powder  can  be  measured  in  the  mould  witli 
great  accuracy.  Compressed  "  ernolitli  "  lias  a 
verv  dense  structure  and  conchoidal  fracture  :  it 
can  be  worked  with  tools  and  in  the  lathe  ;  it 
mav  be  made  hai-d  and  brittle  or  softer  and  more 
elastic,  according  to  the  mixture  employed.  It 
takes  a  polish  and  is  almost  nou-iiiflamniable  ;  the 
density  of  the  unloaded  material  is  1-33 — 1-35. 
A  valuable  property  is  the  fact  that  it  can  be 
attached  verv  firmlj.-  to  metals  when  the  latter  are 
pressed  together  with  it  in  the  moulds  ;  textile 
fibres  may  also  be  combined  with  it  in  a  similar 
maimer. — J.  F.  B. 

Urease  of  soya  beans;  Effects  of  varioits  substances 
{electrolytes,    non-electrolytes,    alkaloids,    etc.)    on 

.     N.     Onodera.     Biochem.    J.,     1915,     9, 

544—574. 
The  inhibitory  effects  of  inorganic  and  organic  acids 
on  urease  are  due  mainly  to  the  hydiogen  ion 
concentration  and  are  influenced  by  the  physical 
properties,  especially  the  surface  tension,  which 
the  acids  possess.  "Total  inhibitory  effects  are 
considered  to  lie  the  combined  effects  of  chemical 
and  physical  properties.  If  the  dissociation  of  the 
acids  is' equal,  the  aiid  having  the  greater  influence 
on  surface  tension  has  the  greater  effect  ;  even  a 
deficiency  of  hydrogen  ion  concentration  can  be 
masked  bv  great  effect  on  surface  tension.  Sodium 
hydroxide  inhibits  the  action  of  urease  to  a  greater 
extent  than  does  ammonia.  It  is  shown  that  M  /I 
methyl,  ethyl,  and  propyl  alcohol  solutions  and 
JI  /40'  amyl  alcohol  solution  accelerate  urease 
action,  but  a  3-3-M  solution  of  the  former  and  an 
M  /12  solution  of  the  latter  retard  it.  Isocapillary 
alcohol  solutions  have  equal  effects.  The  dilute 
alcohols  which  lower  the  surface  tension  of  the 
solvent  a<-<;umulate  on  the  surface  in  contact  with 
the  .solvent  and  thus  facilitate  adsorption  between 
urea.se  and  urea  and  accelerate  the  urease  action. 
Concentrated  alcohols  disturb  the  adsorption  and 
retard  the  a<tion.  Aldehyde  lias  a  marked 
inhibitory  effect.  The  (-ffects  of  neutral  salts  are 
merely  those  of  their  metallic  bases  ;  they  retard 
in  JV/'lO  strength  because  metallic  bases  displaced 
by  ammonia  produce  greater  hydroxyl  ion  con- 
centration than  tho  equivalent  of  ammonia.  In 
accordance  with  this,  alkaloid  salts  accelerate 
urease  action  in  the  first  stage  of  hydrolysis,  but 
alkaloid  bases  themselves  (quinine,  atropine,  and 


pilocarpine)  have  a  distiuct  inliibitorj'  effect.  The- 
effects  of  atropine  and  pilocarpine  are  additive- 
and  not  antagonistic. — W.  P.  S. 

Urease  of  sot/a  beans  and  its  co-cnsytnc.     N.  Ono- 
dera. ■   Biochem.  J.,  1915,  9,575 — 590. 

The  fact  that  the  urease  of  soya  beans  loses  its- 
activity  on  dialysis  and  that  this  lost  activity  is 
restored  by  the  addition  of  a  small  amount  of 
fresh  lu-ease,  indicates  that  fresh  urease  contains 
a  co-enzyme  ;  the  latter  has  not  been  separated,^ 
and  its  nature  is  not  yet  known.  It  is  probable 
that  the  co-enzyme  is  a  system  consisting  of  two 
groups  of  compoiioiit>s,  one  of  which  is  dialysable 
and  the  otlier  uiulialysable.  It  consists  of  two 
parts,  one  fixed  and  the  other  free.  Heating  and 
dialysis  destroy  the  free  co-enzyme  first,  then  the 
fixed  co-enz>nne.  The  last  portion  of  the  fixed 
co-enzyme  is  found  in  the  precipitate  produced  by 
dialysi-;,  and  tenaciously  resists  the  effects  of 
heating  and  dialysis.  Heat,  acids,  and  alkalis 
have  an  inhibitory  effect  on  the  co-enzyme  but 
not  on  the  urease  proper.  During  geniiination, 
urease  accumulates  in  the  germs  of  uie  soya  beans, 
but  the  co-enzjine  is  absent.  Although  ox -serum 
has  an  accelerating  action  on  urease,  it  does  not 
contain  any  substance  which  can  be  compared 
with  the  co-enzyme. — W.  P.  S. 

Thermodynamics  and  fractional  distillation.  Chenard. 
See  I. 

Utilisation  of  wood  icaste.     Little.     See  V. 

Fermentation  of  tmi  liquors.     Kuld.     See  XV. 

Production  and  use  of  yeast  as  foodstuff  and  fodder. 
Hayduck.     See  XIXa. 

Patents. 

Fermentation  gases  ;    Method  of  and  apparatus  for 

collecliiuj     and     compressing     natural .     L 

Chew  and  W.  F.  Jennings,  Loudon.     Eng.    Pat. 
12,573,  Sept.  1,   1915. 

The  apparatus  consists  of  a  cylinder  adapted  to  be 
alternately  filled  with  water  and  emptied,  having 
a  float  working  within,  closely  approximating  the 
diameter  of  the  cylinder.  When  the  liquid  contents 
of  the  cylinder  recede,  the  float  operates  mechanism 
whereby  a  pump  is  set  in  motion  for  hydraulically 
compressing  the  gas  within  the  cylinder  ;  and 
when  the  c\"linder  becomes  full  the  float  operate,s 
mechanism  in  the  reverse  direction,  by  which  the 
pump  is  stopped  so  as  to  allow  the  liquid  i'ontent'< 
to  recede  for  the  introduction  of  a  fiu'ther  supply 
of  gas.  A  liquid  reservoir  phiced  beneath  the 
cylinder  is  connected  with  the  suction  side  of  tho 
pump  which  forces  the  lujuid  into  the  cylinder  for 
the  hydraulic  compression  of  the  ga.s.  A  balanced 
air-oiitlet  valve  is  provided  in  the  reservoir  actuated 
by  a  diaphragm  which  is  operated  by  the  pressure 
of  the  gas  at  the  source  of  supply,  to  control  the; 
escape  of  an-  from  the  water  reservoir  and  auto- 
matically control  the  flow  of  water  from  the 
cylinder  to  the  reservoir  in  proportion  to  the 
quantity  of  gas  collected. — J.  F.  B. 


Fermenting    sugars;     Process  for- 


■  K.  Del- 
briick  and  K.  Meisenburg,  Elberfeld,  Germany, 
Assignors  to  Synthetic  Patents  Co.,  Xew  York. 
U.S.  Pat.  1,1(59,321.  Jan.  25,  1916.  Dat«  of 
appl.,  June  23,  1914. 
See  Ger.  Pat.  283,107  of  1013  ;  this  J.,  1915,  729. 

Yeast  from   molasses  ;     Manufacture  of .     0. 

Roth,     Olmiitz,     Austria-nungary.     U.S.    Pat- 
1,170,1 10,Feb.l, 1910.  Dateof appl.,Mar.28,1914. 

See  Fi-.  Pat.  470,925  of  1914  ;  this  J.,  1015,  194. 
Food  for  cattle.     U.S.  Pat.  1,169,322.     See  XIXa- 
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XIXa.— FOODS. 

Bread  ;  Iiifliiowe  of  sails  o»  the  amylolylic  digestion 

of .     J.   Ellront.     Monit.   Sciciit.,    Itilti,    6, 

5—12. 

Whilst  the  hydrochloric  acid  present  in  pastric 
juice  rapidly  arrests  the  salivary  digestion  of  pure 
starch,  it  does  not  have  so  great  an  effect  on  the 
starchy  constituent  of  bread  ;  this  is  due  to  the 
jiresence  of  phosphates  in  the  bread.  In  the  case 
of  whole  meal  I)read  the  phosphates  are  present  in 
miantity  sufficient  to  balance  the  a<-idity  during 
tne  first  stage  of  the  digestion,  and  the  conversion 
of  the  stardi  proceeds  ;  white  bread,  which  con- 
tains a  smaller  quantity  of  phosphates,  is  digested 
with  greater  difficulty.  The  di-  and  tri-basic 
phosphates  in  bread  tend  to  neutralise  the  hydro- 
chloric acid,  whilst  the  mono-basic  phosphates 
render  the  amylolytic  enzyme  of  the  saliva  more 
resistant  to  the  effect  of  free  acids  and  also  favour 
peptic  digestion,  thus  indirectly  influencing 
amylolytic  digestion. — W.  P.  S. 

Milk  ;   Present  status  of  the  pasteurisation  of . 

S.  H.  Avei-s.    U.S.  Dept.  Agric,  BuU.  No.  342, 
Jan.  8.  1916.    16  pages. 

By  far  the  greater  part  (from  So  to  95%)  of  the 
milk  supplied  to  the  large  cities  of  the  United 
States  is  now  pasteurised  before  reaching  the 
consumer.  Three  processes  of  pasteurisation 
are  in  use.  The  first  is  known  as  the  flash,  or 
continuous  process,  the  milk  being  heated  rapidlv 
to  160"  F.  (71  C),  kept  at  this  temperature  for 
1  min..  and  then  cooled  quickly.  In  the  second 
or  holder  process  the  milk  is  maintained  at  145°  F. 
(63°  C.)  for  30  mins.  and  then  cooled.  The  third 
process  consists  in  pasteurising  the  mdk  in  bottles. 
Any  one  of  these  methods  gives  satisfactory 
results  provided  re-infection  of  the  milk  is  pre- 
vented ;  it  is  desirable  however  that  milk  be 
pastexirised  at  a  low  temperature  (03'  C).  Pas- 
teimsed  milk  is  not  sterile.  aV)out  1  °o  of  the  number 
of  total  bacteria  surviving,  and  it  shotild  be  cooled 
to  about  40°  F.  (4 '  C. )  and  kept  at  this  temperature 
until  dehvery.  Although  certain  varieties  of 
streptococci  are  able  to  survive  pasteurisation 
»t63°C..  investigation  has  shown  that  the  strepto- 
cocci associated  with  or  responsible  for  septic 
sore  throat  are  among  the  varieties  which  have 
a  low  thermal  death  point.  Some  strains  of  B.  coli 
also  exhibit  resistance  towards  pasteurisation 
(see  this  J..  1915,  373).  One  of  the  greatest 
objections  to  pasteurised  milk  has  been  that  the 
lactic  acid  bacteria  were  destroyed  whilst  the 
peptonising  (putrefactive)  bacteria  were  left,  and 
that  the  latter,  when  free  from  the  restraining 
influence  of  the  former,  woidd  develop  rapidly. 
Pasteurisation  does  not.  however,  destroy  all  the 
,  lactic  acid  Viiftteria.  and  those  which  siu'vive 
play  an  important  part  in  the  souring  of  the  milk. 
The  use  of  low  temperatures  in  the  pasteurising 
process  oveiromes  the  objection  that  beneficial 
enzymes  are  destroyed  or  that  the  milk  is  rendered 
less  digestible  owing  to  changes  produced  in  the 
proteins,   et«. — W.  P.  S. 

Milk   proteins;     Transmission    of through    a 

Pukall  [clay]  filler.  G.  Diesselhorst  and  F.  Eeiss. 
Chem.-Zeit..  1915,  39,  901 — 902. 

The  use  of  P\ikall  clay  filters  has  been  suggested 
for  the  filtration  of  milk  in  order  to  distinguish 
between  heated  and  unheated  milk,  since  the 
uncoagulated  albumin  in  unheated  milk  passes 
into  the  filtrate  and  may  lie  detected  bv  suitable 
tests.  This  may  have  been  the  case  "with  the 
nltei-s  manufactured  some  years  ago.  Init  as  now 
made  the  filters  do  not  allow  anv  of  the  milk 
protems  to  pass  through.  The  filtrate  exhibits 
a  shght  tiubidity  when  lieated,  but  this  is  due  to 
the  calcimu  phosphates  present  being  less  soluble 


in  the  hot  serum  than  in  the  cold  ;  the  turbidity 
di.sappears  when  the  solution  is  cooled,  and  does 
not  consist  of  albumin. — W.  I>.  S. 

Milk  ;    Aqylutinalion  test  for  the  presence  of  Bac- 
terium abortus  in .  L.  H.  Cooledge.  J.  Aerie. 

Hes.,   1916,   5,  871—875. 

Bacterium  abortus  was  grown  on  ordinarv  agar  for 
48  hours,  and  after  the  growth  had  been  washed  off 
with  asolution  containing  O-H",,  of  sodium  chlorido 
and  0-5%  of  alcohol,  the  suspension  was  passed 
through  a  coarse  filter  paper  and  standardised 
so  that  the  turbidity  was  equal  to  that  of  tube  1-5 
of  JlcFarland's  ncphelometer.  I'ortions  of  i  c.c. 
were  then  added  to  milk  or  milk  serum  and  dilu- 
tions varying  from  1 — 50  to  1 — 1000  were  prepared. 
On  inoculating  this  antigen  into  the  milk  cistern 
of  a  cow's  udder,  agglutinins  appeared  in  the  milk. 
In  every  case  where  the  bacteria  were  found  in 
milk  by  inoculation,  the  agglutinins  were  also 
observed,  but  the  latter  were  sometimes  detected 
when  the  germs  were  not  visible.  The  test  is  of 
especial  value  when  a  large  number  of  samples 
have  to  be  studied,  and  it  woidd  be  valuable  for 
testing  milk  for  human  consumpti  n  if,  as  has  been 
suggested,  the  disease  can  be  transmitted. — E.H.T. 

Fermented  milks.     L.  A.  Rogers.     U..S.  Dept.  of 
Agi-ic,  BuU.  310.     Price  5c. 

A  RESUME  of  present  knowledge  of  buttermilk, 
kephir,  koumiss,  yoghourt,  and  other  fermented 
milks. 

Yeasl ;     Production    and   use   of  - 


■  as  foodstuff 
and  fodder,  with  special  reference  to  present 
conditions  [in  Germany].  Hayduck.  Polvtechn. 
Ges.,  Berlin,  Xov.  18,  1915.  Z.  angew.  "Chem., 
1915,    28,   Wirtschaftl.   Tl.,    697—699. 

The  avithor  refers  to  the  various  applications  of 
waste  beer  yeast,  and  gives  particulars  relating  to 
the  new  process  for  the  manufacture  of  '"  mineral 
yeast  "  as  a  source  of  protein  (cp.  this  J..  1916. 138). 
The  yeast  employed  produces  no  alcohol,  but 
multiplies  twice  as  rapidly  as  distiUei-s'  yeast. 
It  is  grown  in  diluted  molasses  containing  added 
ammonium  and  other  salts,  in  inuneuse  vats  of  the 
size  of  public  swimming  baths,  at  the  bottom  of 
which  are  tubes  for  aerating  the  liquid.  The 
product  gives  satisfactory  results  as  fodder,  and 
can  also  he  used  for  the  preparation  of  "nutrient 
yeast "  for  human  consumption,  being  more 
palatable  than  beer  yeast  which  has  been  treated 
to  remove  bitter  substances.  There  is  a  large 
and  rapidly  increasing  demand  for  "  nutrient 
yeast  "  for  the  army  and  other  public  services, 
and  the  manufacture  of  dried  yeast  by  plants 
capable  of  producing  400 — 15,000  tons  a  year  i-> 
to  be  organised  by  the  Government.  Thelnstitut 
f  iir  Garungsgewerbe,  which  has  lieen  mainly  respon- 
sible for  the  inception  of  the  new  process,  aims  at 
the  eventual  replacement  of  all  imported  albumin- 
ous fodder  by  dried  yeast,  and  for  this  an  annual 
production  of  300.000  tons  will  be  necessary. 
Besides  molasses,  other  waste  liquors  fi-om  sugar, 
potato  starch,  and  cellulose  factories,  will  probably 
serve  for  the  cultivation  of  the  yeast,  the  only 
organic  matter  necessary  being  sugar. — J.  H.  L. 

Plant  globulins  ;  Method  for  the  preparation  of . 

G.  Reeves.     Biochem.  J.,  1915,  9,  508 — 510. 

Globulins  are  much  more  soluble  in  solutions  of 
those  salts  which  lower  the  surface  tension  of 
water  than  they  are  in  sodiiuu  chloride  solution, 
and  relatively  large  quantities  may  be  separated 
by  means  of  small  amounts  of  solution.  To  pre- 
pare edestin  from  hemp  seed,  the  seed  is  first 
ground,  extracted  with  petroleum  spirit,  air  dried, 
and  freed  from  husks.  500  grms.  of  the  material 
is  then  mixed  with  500  c.c.  of  7  °o  sodium  benzoate 
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solution;  after  30  mins.,  torn-up  blotting  paper 
is  pressed  into  tho  mass  in  quantity  siiificient  to 
me^e  it  appear  aliiuvit  dry,  the  whole  is  then 
wrapped  in  filter  i>aper  and  submitted  to  great 
pressure.  About  400  c.c.  of  liquid  can  be  expresseil . 
The  residual  mass  is  again  treated  with  500  c.c. 
of  the  sodium  benzoate  solution  and  a  further 
500  c.c.  of  liquid  expressed.  The  united  extracts 
are  now  poured  into  10  litres  of  coUl  water  and.  after 
standing  over-night,  the  clear  liquid  is  decanted 
and  the  sediment  centrifuged.  The  compact 
mass  thvLs  obtained  is  mixed  with  water  and 
again  centrifuged.  washed  once  with  O.t^o  alcohol, 
once  with  absolute  alcohol,  twice  with  dry  ether, 
and  dried  under  reduced  pressure.  The  product 
is  almost  completely  soluble  in  10%  sodium 
chloride  solution  and  can  be  obtained  in  a  crystal- 
line form  in  the  usual  way.  The  yield  is  about  130 
grins.  Excelsin  may  be  prepai-ed  from  fat-free 
JBrazil-nut  meal  in  a"  similar  wav,  the  yield  being 
about  20  ''o  of  the  weight  of  the  meal.  The  crude 
excelsin,  while  still  moist  after  being  washed  with 
water,  may  be  dissolved  in  0  °„  ammonium  s\d- 
phate  solution,  centrifuged  to  remove  a  small 
amount  of  insoluble  matter,  and  the  solution  then 
dialvsed  for  3  days.  Excelsin  separates  out  from 
the  solution  and  is  washed  and  dried  as  described. 
A  perfectly  white  powder  is  obtained,  the  yield 
being  about  12°;  of  the  weight  of  the  meal. 
A  mixture  of  legimiin  and  vicillin  is  obtained  by 
subjecting  horse-bean  meal  to  the  above  process. 

— W.  P.  S. 

Vitamines  and  accessory  foodstuffs.   Boruttaii.   Ber. 

Deuts.  Pharm.  Ges.,  1915,  25,  468—486. 
Afthhi  the  occurrence  of  beri-beri  had  been  attri- 
buted to  a  diet  consisting  mainly  of  polished  rice, 
Suzuki  and  others  extracted  from  rice  bran  a 
basic  substance,  oryzanin  (cp.  this  J.,  1915,  810), 
which  even  in  very  small  quantities  was  found 
to  exert  a  remarkable  remedial  action  on  this  disease 
and  on  poU-neuritis  produced  artificially.  Funk 
later  Isolated  from  the  same  material  very  small 
quantities  of  the  active  constituent,  which  he 
termed  vitamine.  It  appears  to  lielong  to  the 
pyrimidine  group,  wliich  also  includes  thymine, 
a  constituent  of  certain  animal  nucleic  acids. 
Funk  isolated  similar  substances  from  yeast  and 
lime-juice,  and  attributed  various  diseases,  in- 
cluding beri-beri  and  scurvy,  to  diets  deficient  in 
vitamines.  The  author  discusses  these  and  other 
"  deflciencv  diseases  "  and  suggests  that  many  of 
them  arise' from  the  inability  of  the  animal  body 
to  synthesise  certain  atomic  groupings  which  are 
necessary  to  the  organism.  A  basal  diet  of 
carbohydrates,  fats,  mineral  matters,  and  protein 
(without  respect  to  the  nature  and  proportions 
of  the  amino-acids  present)  Ls  insuflicient  without 
"accessory  foodstuffs,"  of  which  vitamines  are 
only  particular  instances.  Among  the  most 
important  of  these  accessory  foodstuffs  are  cyclic 
compoimds  of  various  types,  viz.,  the  more  or  less 
hydroxylated  benzene  ring  (tyrosine,  tyramine, 
adrenine),  the  indole  ring  (tryptophane),  the  pyrrol- 
idine ring,  the  purine  complex,  the  pyrimidine 
ring  (see  above),  and  finally  the  iminazole  group 
which  LS  represented  by  liistamine,  a  substance  of 
great  physiological  activity.  Abderhalden-  has 
demonstrated  the  necessity  of  tyrosine  and 
tryptophane  in  foodstuffs,  and  Osborne  and 
others  have  found  that  lysine  is  essential  to 
animal  growth  and  tryptopliane  to  the  maintenance 
of  normal  metabolLsrfi.  In  an  investigation  of  the 
comparative  values  of  different  plant  proteins 
as  accessory  foodstuffs,  the  author  found  that 
the  arginirie-hlstidine  fraction  was  invariably 
present  in  the  valuable  ones.  Many  plant  pro- 
teins are  almost  or  entirely  free  from  lysine  and 
hLslidine,  and  corraspondingly  rich  in  glycine 
and  glutamic  acid,  which  are  of  less  value  to  tho 


animal  organism.  Feeding  experunents  carried 
out  at  the  Ridmer  Institute  to  ascertain  tho 
relative  anioinits  of  different  nitrogenous  matters 
required  to  maintain  metabolic  equilibrium, 
sliowed  that  the  nitrogenous  substances  of  cows' 
milk  (as  a  whole),  potatoes,  and  rice,  and  particu- 
larly those  of  vegetables  and  fruits,  have  a  high 
value,  but  casein  is  much  less  valuable,  and  the 
nitrogen  of  wheat  flour  and  maize  flour  can  only 
replace  30 — 40",,  of  its  weight  of  anitual  nitrogen. 
The  nitrogen  of  line  wheat  meal  bread  is  of  greater 
value,  possibly  owing  to  the  added  yeast. — J.  H.  L. 

Behaviour  of  ami>io-acids  ioivards  neutral  salts  in 
aqueous  solution.     PfeitTer.     Sec  XX. 


Meat , 


I'ATENTS. 

Sterilisatioti    of - 


W.     H.    Ilurtley, 


London.     Eug.  Pat.  23,066,  Dec.  7, 1914. 

Frkshi.y  killed  meat  is  subjected  for  not  more 
than  1  minute  to  the  action  of  steam  under  pres- 
sure or  of  superheated  steam  at  110° — 150°  C., 
tben  placed  in  a  cooling  chamber  where  the  tem- 
perat\u-e  is  reduced  to  about  0"  C,  and  finally 
transferred  to  a  refrigerating  chamber. — W.  P.  S. 

Margarine  ;  Manufacture  of .     K.  Erslev,  Nij- 

megen,  Holland.     Eng.  Pat.  2013,  Feb.  8,  1915. 

FitoM  0-5  to  2%  of  .sodium  lactate  is  added  to  the 
margarine  for  the  purpose  of  preserving  the 
buttery  aroma  of  the  substance.^W.  P.  S. 

Food  products  from  amylaceous  materials  ;  Manu- 
facture of- .  AI.  Franzie,  The  Hague,  Hol- 
land. Eng.  Pat.  2607,  Feb.  18,  1915.  Under 
Int.  Conv.,  Feb.  19,  1914. 

A  MiXTiTRE  of  2  parts  of  rice  and  3  parts  of  water 
is  boiled,  then  cooled  to  65°  C.  and  mixed  with 
1  part  of  banana  pulp.  The  mixture  is  fermented 
ati  50°  C.  for  12  hours,  concentrated  under  reduced 
pressure  and  at  a  temperature  below  40°  C.  until 
it  has  lost  75%  of  its  moisture,  then  spread  into 
thin  layers  and  dried  for  some  hours  at  75° — 80°  C. 
The  dry  product  is  ground  to  a  powder. — W.  P.  S. 

Cheese  ;  Manufacture  of .     S.  H.  Hartmann, 

Melbourne,  Australia.     Eng.  I'at.  16,560,  Not. 
23,  1915.     Under  Int.  Conv.,  July  6,  I9I5. 

The  curd  is  separated  from  the  whey  and  pressed, 
whilst  the  whey  is  concentrated  to  a  semi-liquid 
condition  or  to  a  dry  powder.  When  the  cheese 
has  developed  its  flavour  and  aroma,  it  is  dLs- 
I  integrated,  mixed  with  33%  of  its  weight  of  the 
dry  whey  powder  or  45%  of  its  weight  of  the  semi- 
liquid  whey,  and  the  mixture  pressed  into  shape. 

— W.  P.  S. 

Casein  and  product  thereof ;  Process  of  produci7>g 

.     L.   H.   Keuter,   Torreon,    Mexico.     U.S. 

Pat.   1,167,434,  Jan.   11,   1916.     Hate  of  appl., 
Dec.  12,  1914. 

BuTTEU-Mil-K  is  treated  with  an  alkali  and  a 
formate,  filtered,  and  the  casein  in  the  filtrate 
precipitated  by  the  addition  of  a  mixture  of 
sulphuric  acid  and  formic  acid  ;  tho  precipitated 
casein  is  colle(^ted,  washed  with  water  containing 
formic  acid,  dried,  and  ground.  The  product  is 
mixed  with  alkalis  or  lime. — -W.  P.  S. 


Cocoa  ;     Process    of    treating  - 


J.     Walker, 


Assignor  to  Massachusetts  Chocolate  Co.,  Boston, 
Mass.  U.S.  Pat.  1,167,9.56,  Jan.  11,  1916. 
Date  of  appl.,  May  16,  1914. 

Cocoa  cake  is  broken  up,  heated,  and  the  particles 
are  tlien  chilled  by  means  of  successive  blaata  of 
cold  air,  which  also  serve  to  transport  the  material. 

— W.  P.  8. 
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Alimentary  paste  [macaroni]  ;  Apparatus  for  drying 

.     K.     Guano.     Chelsea.     N..T.     U.S.     Pat. 

1, 108,722, Jan.18.19 It).  Dateofappl.,May29,19I4. 

A  ROTATIN'G  frame  is  mounted  in  a  casing  and 
carriers  heaving  a  series  of  detachable  rods  for 
supporting  the  macaroni  strips  are  pivoted  to  the 
frame.— W.  I'.  S. 

JLitfuids   [milk];   Art   of  paxtcitriaing .     L.   J. 

C'reielius.  Assignor  to  J.  H.  Sasseen.  A.  A. 
Forl)es,  K.  ti.  Borncmann.  J.  \V.  O'Brien,  and 
<{.  F.  Kerwin,  St.  Louis.  .Mo.  I '.S.  Pat.  1.168.789, 
Jan.  IS,  191(5.     Date  of  appl..  Mar.  :5,  1915. 

The  liquid  {e.g.,  milk)  is  filled  into  bottles  wliicli 
are  placed  in  a  covered  tank  containing  a  liquid 
in  quantity  sutTicient  to  cover  the  lower  part  of 
the  bottles.  The  liquid  is  then  heated.  The 
bottles  and  tlieir  contents  are  cooled  subsequently 
by  admitting  a  cold  liquid  to  the  lower  part  of  the 
tank  until  the  bottles  are  almost  completely  sub- 
mei^ed.— W.  P.  S. 

Food  for  cattle.  K.  Delbriick,  Elberfeld.  Germany, 
.\ssignor  to  .Svnthetic  Patents  Co.,  New  York. 
r..S.  Pat.  1.169,322.  Jan.  25,  1916.  Date  of 
appl.,  Nov.  5,  1914. 

A  FOOD  for  cattle  consists  of  a  residue  obtained  by 
distilling  a  carbohydrate  mixture  which  has  been 
fermented  bv  means  of  Bacillus  }>tacera)M  (see 
Ger.  Pat.  283.107  of  1913  and  Eng.  Pat.  14.371  of 
1914  :  this  J..  1915.  729,  976)  ;  the  residue  contains 
proteins,  unchanged  starch,   and  inorganic  salts. 

— W.  P.  S. 

Fluids  containing  fat  globules,  casein,  and  sugar 
[milk  or  cream]  ;  Method  and  means  for  the  treat- 
ment    [sterilisation]     of .     N.     J.     Nielsen, 

Aarhus.  Demuark.  U.S.  Pat.  1,168.823,  Jan. 
18,  1910.     Date  of  appl.,  Feb.  27,  1914. 

See  Fr.  Pat.  467,373  of  1914  ;  this  J.,  1914,  882. 

Manufacture  of  albuminous  products  from  the 
residues  obtained  in  oil  manufacture.  U.S.  Pat. 
1,109,634.     See  XII. 


XIXb. -WATER    PURIFICATION  ; 
SANITATION. 

Water  of  the  m.unieipal  water -conduit  of  Thann  ; 

Installation  for  treating  the  tchole  of  the tcith 

bleaching  poicder  liquor.    H.  Grosheintz.  Comptes 
rend..  1910.  162,  199—202. 

Ble.\ching  powder  liquor  is  introduced  into  the 
wat-er  supply  through  the  agency  of  a  small 
plunger  pump,  the  piston  of  which  is  connected 
to  that  of  the  elevator  pump  in  such  manner  that 
a  constant  volume  of  liquoi'  is  drawn  in  and 
thoroughly  mixed  with  the  water  at  each  stroke 
of  the  pistons.  The  body  of  4he  pump  is  lined 
with  tin,  and  the  piston  and  valves  are  of  hard 
lead,  with  valve  seatings  of  tin.  Fifty  c.c.  of 
liquor  (of  7^B..  1-05  sp.gr.)  per  cb.m.  of  water 
has  been  found  a  sUght  excess  and  suBicient  to 
reduce  the  germs  from  1  million  to  200 — 300  per 
c.c.  without  rendering  the  water  disagreeable. 
About  1000  cb.m.  of  water  is  pumped  daily. 

— F.  SODN. 

Rare    earths;    Physiological    actions    of    the . 

C.  R.  Boehm.  Chem.-Zeit.,  1915,  39,  895—897. 
S.VLTS  of  the  rare  earths  in  dilute  solutions  have 
no  injurious  action  on  higher  plants,  but  possess 
fixngicidal  and  bactericidal  power.  The  use  of 
the  waste  liquors  from  the  manufacture  of  thorium 
compounds  for  the  impregnation  of  wood  and  as 
a  protective  agent  against  potato  disease  (Perono- 
spora  infestans)  has  been  proposed.     The  growth 


I   of  bacteria  capable  of  liquefying  gelatin  is  pre- 

!   vented    by    0-5—2%    of    commercial   didymium 

i    chloride,  whereas  that  of  yeast  is  only  retarded. 

Colloidal  liydroxides  of  zirconium  and  other  rare 

earth  metals  act  similarly  to  ferric  hydroxide  in 

'   clarifying  sewage  and  <!tlluents  and  precipitating 

;   the  greater  part  of  the  putressible  substances,  and 

the  use   of   the  waste  products   of   the   thorium 

industry  for  this  purpose  is  worthy  of  consideration. 

Thoria  in  admixture  with  kieselgiihr  has  been  used 

successfully  as  a  substitute  for  bismuth  compounds 

:    in  working  with  X-rays,  and  the  relatively  cheap 

zirconia,  placed  on  the  market  under  the  name 

"  Kontrastin,"  has  also  proved  very  satisfactory 

;   for  this  purpose.     Attention  is  also  drawn  to  the 

properties  of  thorium-X  and  its  possible  application 

for   therapeutic   and   other   purposes.     A   freshly 

prepared  radiothorium  salt  attains  its  maximum 

activity  after  one  month,  owing  to  gradual  accxi 

I   mulation   of   thorium-X,   and   the   activity   then 

continuously  diminishes.     Thorium-X  has  a  short 

t   life-period  and  yields  other  radio  elements  with 

;   short  life-periods  on  disintegration  ;  hence  minute 

quantities  exliibit  very  high  activities.     For  an 

I   activity  corresponding  to  one  million  Alache  unit« 

only    about    0  000001    mgrm.    of    thorium-X    is 

required,  as  against  0-3  mgrm.  of  radium  bromide. 

—A.  S. 

I   Determination  of  bromine  and  iodine  in  presetice 
of  chlorides.     Winkler.     See  VII. 

Testing  of  distilled  icater  to  be  used  for  the  preparation 
of  salvarsan  solutions.  Tillmaas  and  Mildner. 
Sec  XX. 

I  Patexts. 

Water :      Apparatus    for    supplying    chemical    or 

'        like  solutiotts  to .    J.  Tavlor  and  L.  Whyte, 

I        Manchester.    Eng.  Pats.  384",  Jan.  9,  and  9995, 
I        July  9,  1915. 

I   The  reagent  is  supplied  from  the  main  reivgent 
!   tank  to  a  shallow  vessel  having  a  slot  in  its  base, 
'  the  width  of  which  can  be  regulated  by  a  movable 
;  slotted   plate.     The   thin  stream   of   the   reagent 
i  issuing  froni  the  slot  falls  into  a  gutter  suspended 
i   beneath  and  delivering  into  a  vessel  with  a  sloping 
I  bottom  and  divided  transversely  into  two  portions 
by  a  partition.     The  bottom  of  the  gutter  slopes 
towards  the  higher  end  of  the  lower  vessel  and 
t  delivers  the  reagent  into  that  end,  from  which  it 
I   flows  away  by'a  pipe  and  is  pumped  into  the  water 
i  mam.     The  gutter  is  suspended  by  a  light  frame- 
work connected   by  a  cord    with    the  cam  of  a 
I   recordmg  meter  of  a  Venturi  tube  placed  in  the 
!   water  main.     As  the  cam  rotates  with  a  decreased 
flow  in  the  Venturi  tube,  so  the  gutter  is  drawn 
;   frona  under  a  portion  of  the  slot,  and  a  corres- 
ponding portion  of  the  reagent  is  delivered  beyond 
the  gutter  and  flows  into  the  lower  end  of  the 
;   vessel  underneath,   from  which  it  runs   back   to 
the  main  reagent  tank.     In  another  form  of  the 
apparatus,   the   reagent  leaves   the   upper   vessel 
by   a   nozzle   and  impinges   on   a  sloping   board, 
over  which  it  is  spread  in  a  thin  sheet  and  falls 

into  the  gutter  below. — J.  H.  J. 

I 

Water,    seicage,    and    other    liquids ;     Apparatus 

for  adding  chemical  reagents  to .    A.  J.  and 

P.  A.  G.  Bell.  Ravensthorpe,  Yorks.  Eng.  Pat. 
754,  Jan.  18,  1915. 
A  BECIPROCATIXG  ram  provided  at  one  part  with 
a  number  of  pockets  operates  in  a  cylinder,  which 
communicates  with  the  pipe  supplying  the  liqmd 
to  be  treated.  A  pipe,  for  supplying  the  reagent, 
and  an  open  drain  are  in  connection  with  the 
cvlinder.  On  the  inward  stroke  of  the  ram,  the 
pockets  come  under  the  reagent  pipe  and  are 
filled  with  the  reagent  which,  at  the  end  of  the 
stroke,  is  delivered  into  the  liquid  flowing  through 
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the  pipe.  On  the  return  stroke,  the  pockets, 
whieh  are  now  lUled  with  Uquid  from  the  pipe, 
are  cArried  pjvst  the  reiisjent  pipe  auil  hi-ousht 
over  the  drain  into  which  they  empty.  The  i 
pocketi-  are  now  tilled  with  air,  and  when  they 
come  under  the  reajient  pipe  again,  the  air  escapes 
through  au  annular  spa<-e  around  the  reagent  pipe. 

—J.H.J. 

XTater,  seicage.  and  other  liquids  ;  Apparatus  for 

adding   chnnicat    reagents   to .      A.    J.    and 

P.  A.  G.  Bell.  Ravonithorpe,  Yorks.     Eng.  Pat. 
179S7.  Jan.   IS.   1>)15. 

TuK  reciprocatuig  ram  of  the  a]>paratu5  described 
in  Eng.  Pat.  754  of  1915  (see  preceding  abstract)  is 
replaced  by  a  horizontal  rotatory  disc,  a  pocket 
in  which  comes  successively  under  the  i-eagent 
pipe,  the  pipe  containing  tlie  liquid  to  be  treated, 
and  the  open  drain. — JTH.  J. 

Seteage   and    other   liquids ;     Purification    of- 


Destruclor  furnaces  ;    Refuse  - 


H.  N.  Leask, 


VV.  Jones,  and  Jones  and  .Vttwood,  Ltd.,  Stour- 
bridge.   Eng.  Pat.  lUl,  Jan.  23,  1915. 

Ajk  Ls  supplied  to  the  sewage  mixed  with  sludge,  not 
uniformly  as  is  usual,  but  intermittently,  or  in 
varying  volumes  or  at  varying  pressures,  or 
both,  during  the  period  of  aeration.  By  supplying 
a  relatively  small  volvime  of  air  over  a  long  period, 
the  aeration  of  the  sewage  may  be  effected,  and  by 
increasing  the  volume  or  pressiu'e  for  a  short 
period,  the  sludge  and  sewage  are  thoroughly 
mixed.  In  tliis  way  a  smaller  quantity  of  air  is 
used  than  for  a  unifonn  supply.  An  automatic 
valvular  apparatus  is  provided  which  consists  of  a 
bucket-wheel  in  a  tank  of  water,  to  which  com- 
pressed air  is  supplied,  causing  the  wheel  to 
rotate.  The  spindle  of  the  ■\\heel  carries  a  cam 
which  operates  a  valve  in  piston  form  in  con- 
nection with  an  air  chest  :  when  the  piston  is 
raised  air  passes  from  the  chest  to  a  pipe  leading 
to  a  main  air  valve  whieh  it  actuates.  This  valve 
passes  compressed  air  either  directly  to  the 
diffusing  \<\\ics  in  the  sewage  tank,  in  wliich  case  a 
pulsating  effect  is  produced  in  the  sewage,  or 
fii^st  to  an  air  receiver  whidi  after  being  filled  is 
allowed  to  empty  into  the  diffusing  pipes,  in  wlxich 
case  a  gradually  decreasing  volume  of  air  is  applied 
to  the  sewage.  Other  methods  of  varying  the 
air  supply  are  also   described. — J.  H.  J." 


Seurage  ;    Treatment  of - 


Manganese    and   iron;     Eliniinalion    of - 


water.  Deutsche  Filtercompagnie.  Berlin.  Eng. 
Pat.  405.  Jan.  9,  1915.  L'nder  Int.  Conv.,  Jan.  10, 
1914. 

A  VERY  small  quantity,  not  more  than  (J0003%, 
of  a  soluble  permanganate  Ls  adtled  to  the  water, 
which  is  then  filtered  througli  a  porous  catalytic 
material,  such  as  trachytic  tuff',  whereby  iron  and 
manganese  are  precipitated.  The  precipitated 
oxides  may  be  left  in  the  filter  to  increase  the 
catalytic  effect.  .\  peroxide  may  be  added  to  the 
filter   material   with   the   same   object. — J.  H.  J. 


C.  H.  Cooper,  Wim- 
bledon, Surrey.  Eng.  Pat.  3831,  >Iar.  10,  1915. 

A  PBOPORTiox  of  sewage  which  has  been  activated 
is  mixed  with  raw  sewage  in  an  eidargement  of 
the  mouth  of  a  vertical  pipe  up  which  the  raw 
sewage  is  conveyed.  The  nuxture  pa.sses  out 
thiHjugh  a  nozzle  in  the  side  of  the  enlargement 
and  below  the  surface  of  the  si- wage  :  at  the  same 
time  compressed  air  is  blown  tlu'ough  the  nozzle 
with  the  sewage  mixture.  In  this  way  the 
sewage  mixture  is  atomised  as  it  leaves  the 
nozzle,  and  afterwards  is  mixed  further  with  air 
drawn  in  through  louvres  against  the  lower  sides 
of  which  the  atomised  sewage  impinges. — J.  H.  J. 


■from 


Wallasey.      Eng.   Pat.   3013,   Feb.   24,   1015. 

Tiiv;  furnace  chamber  is  formed  with  double  walls 
of  metiU,  and  may  be  cooled  by  air,  steam,  or 
water.  It  is  ilosed  below  by  a  movable  hearth, 
underneath  which  is  a  pit  to  receive  the  clinker, 
which  is  at  once  covered  with  water,  or  the  pit 
may  be  tilled  with  water  tii-st  and  the  clinker 
allowed  to  fall  into  it.  The  clinker  may  be 
removed  by  hand  or  there  may  be  a  conveyor  at 
the  l)ottom  of  the  pit  to  remove  it.  Cross-bars 
are  placed  above  the  conveyor  to  break  the  fall 
of  the  clinker.  A  ventilator,  which  may  be  sealed 
by  the  water  in  the  pit.  is  provided  for  the  re- 
moval of  steam  and  other  gases.  The  pit  may 
be  extended  to  the  back  of  the  furna<-e,  so  as  to 
pennit  of  llu'  removal  of  the  clinker  by  a  grab. 

—J.  H.  J. 

Disinfecting  agents.  M.  Engelmann  and  B. 
Merkel,*  Elberfeld.  Germanv,  Assignors  to 
SvTithetic  Patents  Co,,  Inc,  Xew  York.  U.S. 
Pat.  I,lt>7.(i42,  Jan.  11,  1010,  Date  of  appl., 
Nov,  5,  1914. 

The  disinfectant  consists  of  mercuriddorophenol 
and  caustii'  soda;  it  Ls  a  yellowish  white  powder, 
solu1>le  i)i  water,  ami  is  ilecomposed  by  heating 
with  liydrochloric  acid  into  mercuric  chloride  and 
chlorophenol.  Mercury  is  precipitated  from  the 
aqueous  solution  by  hot  ammonium  sulphide, 

—J.  H.  J. 

Drying   and   sterilising   air;   Apparatits  for . 

R,  P.  van  ( 'alcar,  Oegstgeest,  and  J.  EUerman 
and  H.  .1,  .Martijn,  The  Hague,  Netherlands. 
r,S.  Pat.  1.170,409,  Feb.  1,  1910,  Date  of 
appl,,  Jan.  0,  1914. 

See  Eng.  Pats.  24,159  of  1913  and  4018  and  4020 
of  1914  ;  this  J.,  1915,  245. 

Device    for    limiting    e.rplosions    in    [coal]    mines. 
Eng,  Pat.  951.     Sec  IIa. 


XX.  -ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Indian     opium.      Bull.     Imp.     Inst.,     1915,    13, 
507—546. 

The  results  of  the  analyses  of  44  samples  of  Indian 
opiiun  collected  in  189ii  and  102  samples  collected 
in  1909  are  given  in  detail.  The  percentage  of 
morphine  (referred  to  the  dried  opium)  in  the 
various  samples  collected  in  1909  was  as  follows  : — 
14— 15»,„  2  samples  :  13—14%,  3  ;  12—13%,  3; 
11—12%,  8:  10—11%,  5;  9—10%,  14;  S—9%, 
24  ;  7—8%,  10  ;  6—7%,  9  ;  5—6%,  11  ;  4—5%, 
6;  and  3 — 4",,.  1  sample.  In  one-halt  of  the 
samples  the  average  niorpldne  content  was  10-26%, 
and  these  could  be  utilised  as  medicinal  opium 
containing  lO'V,  of  morphine,  A  further  20%  of 
the  samples  could  l>e  used  medicinally  for  purposes 
restricted  to  ojiium  containing  75%  of  morphine. 
The  codeine  content  varied  from  2- 18  to  404%, 
average  30,,,  Indian  opium  is  ciuite  suitable  for 
the  manufacture  of  morphine  or  codeine  and  Ls 
now  being  used  in  the  I'nited  Kingdom  for  that 
piu-pose.  Considerable  improvements  are  possi'-le 
in  the  methods  of  production  and  preparation  at 
present  practised,  and  would  result  in  a  still 
larger  amoimt  of  In<lian  opium  becoming  suitable 
for  medicinal  purposes.  The  area  devoted  to 
opium  cultivation  in  India  has  decreased  graduall>' 
from  about  709,000  acres  in  1903 — 04  to  about 
241,000  in  1912 — 13.  The  exports  of  opium  from 
India  were  :  1911 — 12,  52,945  c\vt.,  value 
i;H.726,000  ;  1912—13,  43,.505  cwt,  £7,481,088: 
1913—14,  10,858  cwt,,  £2,280,031.     The  quantities 
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And  value  ot  the  imports  of  opium  into  the  United 
Kingdom  in  1913  and  1914  were  : — 


From 

1913 

1914 

Hong  Koug 

cwt. 

389 
1,219 
1,040 
1,387 

176} 

£ 
38,102 

cwt.     I          £ 
267J         26.426 

Persia    

142,8,S2      2,.S30         247.464 

Asiatic  Turkey    

European  Turljey 

Other  countries  ........ 

174,878      2,690 
133,858      1,362 
17,572,    1,030} 

242,045 

126,588 

94,159 

Totals 

5,061} 

507,262 

7,680 

736,682 

—A.  S. 

Tohimbine,    meso-yohimbute,  a»d   yohimhoic  acidr; 

Formula;    and    icactimis    of .     L.    Spiegel. 

Ber.,  1915,  48,  2077—2083. 

YOHIMBOIC  aoid,  CjoHoiNaOj,  on  esteriflcation 
with  methjl  alcohol  is  converted  into  yohimbine 
having  the  formula  CoHojXaOj  (see  also  this  J., 
1912,  44  :  1915.  888)."  Specimens  of  apparently 
pure  yohimbine  «ere  in  many  cases  found  to 
contain  a  small  amount  ot  a  new  alkaloid,  meso- 
yohimbine.  havino;  the  formula  t'^jHjeNjOj, 
which  has  frequently  been  attributed  to  yohimbine 
itself.  Meso-yohimbine  remains  in  the  mother 
liquor  when  yohimbine  containing  it  Is  crystallLsed 
from  50  "„  alcohol,  but  separates  in  the  first 
fractions  if  absolute  alcohol  be  employed,  hence 
appareiith-  pure  specimens  of  yohimbine  may 
contain  meso-yohimbine  it  the  latter  solvent  he 
employed.  Meso-yohimbine.  ni.pt.  247^ — 248°  C, 
crystallises  from  absolute  alcohol  or  from  benzene 
in  white  needles.  It  contains  one  methbxyl  group 
and  is  readily  hydrolysed  to  yohimboic  acid,  but 
the  latter  cannot  be  reconverted  into  the  former 
by  esterification.  Yoliimhine  can  be  converted 
into  meso-yohimbine  liy  prolonged  boding  with 
alcoholic  potash.  Meso-yohimbine  is  dextro-ro- 
tatory and  resembles  yoliimlnne  in  chemical  and 
physiological  properties.  Yohimbine  free  from 
meso-yoliimbine  melts  at  234-5  ="  C. — T.  C. 

Tohimbine  and  quebrachine  ;  The  supposed  identity 
of .     L.  Spiegel.     Ber.,  1915,  48,  2084-2087. 

The  identity  of  yohimbine  from  Corynanthe 
yohimba  and  inieorachine  from  Quebracho  bianco 
cannot  be  regarded  as  definitely  iiroved,  as  the 
quebrachine  employed  by  Fourneaii  and  Page 
(this  J.,  1914.  373)  "did  not  agree  in  its  reactions 
with  the  alkaloid  originally  discovered  by  Hess  in 
Quebracho  bianco  (Annalen.  1882,  211,  205).  whilst 
the  quebracliine  preparation,  m.pt.  225' — 226°  C, 
obtained  by  Ewins  from  Quebracho  bianco  {this  J., 
1915,  100)  as  well  as  the  vohimiiine  preparation 
of  Barger  and  Field  (this  J..'  1915,  888)  of  the  same 
m.pt.,  had  a  mvich  lower  melting  point  than  pure 
yohimbine  free  from  meso-yohiml)ine  (see  pre- 
ceding abstract).  Attempts  to  prepare  quebrach- 
ine from  2J  kilos,  ot  Quebracho  bhuico  yielded 
only  a  few  small  crystals,  m.pt.  201°  t^.  giving 
colour  reactions  similar  to  those  ot  yoldmliine.  It  is 
suggested  that  many  barks  of  Qiiebracho  bianco 
contain  alkaloids,  including  yohimbine,  belonging 
to  the  yolundiine  group  and  that  quebrachine  may 
be  a  mixture  of  such  alkaloids. — T.  C. 

Scopoline  :  Deqradation  products  of .     K.  He.ss 

and  A.  Suchier.     Ber..  1915,  48,  2057 — 2007. 

Scopoline  obtained  by  the  action  of  warm  baryta 
solution  'on  scopolamine  (hyoscine)  is  converted 
by  oxidising  agents  into  nor-scopoline  (scopoli- 
genine),  from  whidi  scopoline  can  be  regenerated  by 
the  action  of  formaldehyde.  On  heating  scopoline 
with  hydrobromic  acid  in  glacial  acetic  acid  solution 
for  4  hours  in  a  sealed  tube  at  115° —  120°  C,  it 
IS  converted  into  hydroscopoline  bromide  hydro- 
bromide  ;  on  reduction  with  zinc  dust  and  sulphuric 


acid  at  ordinary  temperature  this  is  converted  into 
hydroscopoline  hydrobromide,  m.pt.  200°  C,  which 
can  be  readily  isolated  in  the  form  of  a  well- 
crystalh.sed  ziiic  double  .salt,  m.pt.  215°— 216°  C 
from  whicli  hydroscopoline  is  obtained  by  the 
action  of  concentr.ated  caustic  soda  solution. 
Hydroscopohne,  0,11, ^NOj,  m.pt.  165°  C,  crystal- 
lises best  from  a  mixture  ot  equal  parts  of  acetone 
and  methyl  alcoliol.  It  is  readily  soluble  in  water, 
giving  a  solution  strongly  alkaline  to  litmus,  whicli 
reduces  ammoniacal  sil%er  nitrate  on  boiUng.  It 
gives  a  crystalline  picrate,  m.pt.  232°  C,  and  a 
crystalline  gold  salt,  m.pt.  200°  C,  and  on  oxida- 
tion with  chromic  acid  is  converted  into  scopolinic 
acid.  CsHiaNOj.  crystallising  with  1  mol.  HoO, 
m.pt.  225°  C".  Scopolinic  acid  is  isomeric  with 
tropinic  acid  and  is  identical  with  oa'-N-methvl- 
hexahych-olutidinic  acid  (Ber.,  1915,  48,  1907), 
indicating  ■  that  scopoline  is  an  alkaloid  of  tho 
piperidine  series. — T.  C. 

Lichens  and  their  characteristic  constituents.    XIII. 
O.  Hesse.    J.  prakl.  Chem.,  1915,  92,  425—466. 

In  continuation  of  earlier  work  (see  this  J.,  1898, 
807  ;  1901,  161  ;  1905,  42  ;  1906,  281  ;  1907,  889) 
the  author  has  investigated  specimens  of  the 
following  lichens  and  isolated  from  them  the 
substances  named  : — Aspicilia  calcarea,  L.,  Kbr., 
aspicihn,  erythrin.  and  erythritol  ;  Evernia  jirun- 
astri,  L.,  atranorin,  evernic  acid,  and  usninic  acid 
(the  last  only  in  specimens  from  oak  trees)  ; 
Evernia  furfuracea.  L.,  evernuric  acid  and  physo- 
dylic  acid  (Zopt's  "  isidic  acid  "),  but  neither  is 
present  in  the  variety  olivertorina  ;  Parmelia 
cuperatu,  L.,  capraric,  caperatic,  and  rf-usninic 
acids,  caperin  and  caperidin  (the  last]  two  only  in 
specimens  from  oak  trees)  ;  Solorina  crocea,  L., 
Ach.,  solorinic  and  soloric  acids,  hydrosolorinol, 
and  mannitol  ;  Cladonia  macilenta,  Ehrh.,  Hoffm., 
cocellic.  thamnolic,  and  rhodocladonic  acids  ; 
Cladonia  tenais.  Floerke.  fumarprotocetraric  and 
d-usninic  acids  :  Cladonia  fimbriata,  L.,  Fr.,  var. 
chordalis,  Ach..  and  var.  radiata.  Schreber,  pro- 
tocetraric  acid  in  the  former  and  probably  in  the 
latter,  but  no  fumarprotocetraric  aeid  ;  Cladonia 
crispata,  Ach.,  var.  gracilescens,  Rabenhorst, 
squamatic  acid  and  a  new  substance,  cladonin, 
somewhat  resembling  cornicularin  but  melting  at 
228°  0.  :  Cladonia  condensata.  Floerke,  Zopf,  /- 
usninic  acid  and  cornicularin  ;  Pycnoihelia  papiU- 
aria,  Dufour  (Cladonia  jmpiUaria,  Ehrh.)  var. 
niolarifonnis,  Hoffm.,  atranorin,  cladonin,  and 
proto-a-lichesterinic  acid  ;  Cornicularia  aculeata, 
var.  acanthella,  Ach.,  dimannitol  ether,  Ci.HjsOn  ; 
Pertusaria  ocellata  variolosa.  Fw.,  atranorin  and 
gyrophoric  acid,  C'ajHasOu-  Various  derivatives 
ot  evernic,  everninic,  and  solorinic  acids  are 
described  ;  solorinic  acid  probably  has  the  con- 
stitution, 

C,H90.(HO),HC,<^',^^|>C,(OH),(OCH3)CH.. 

—J,  H.  L. 


-C(OH)'- 


Distilled  water  to  be  nsed  for  the  preparation  of 

salvarsan    solutions ;    Testing    of .     J.    Till- 

mans  and  H.  MUdner.  Z.  angew.  Chem.,  1915, 
28,  409—474. 
Dec  \siONALLY  d^ath  takes  place  after  an  injection 
of  salvarsan  solution,  and  this  has  been  ascribed 
by  Ehrlich  to  autoxidation  of  the  salvarsan  with 
the  production  ot  poisonous  products.  Neo- 
salvarsan  is  stUl  more  subject  to  such  autoxidation 
than  salvarsan.  The  autoxidation  is  caused  by 
impurities  in  the  distiUed  water  used  for  makmg 
up  the  solution.  These  impurities  may  be  of 
three  kinds  :  bacteria  in  large  numbers,  constit- 
uents ot  the  glass,  heavy  metals.  The  presence 
ot  large  numbers  of  bacteria  may  be  mf erred  from 
the  result  ot  the  oxygen  absorption  test  of  the 
water,  tor  which  the  following  method   is  reeom- 
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mended  :  100  c.c.  of  the  water  is  acidified  with 
dilute  sulphuric  aiid.  S  o.i-.  of  .V  100  pormanganate 
addtHl.  and  tlio  mixture  boiled  for  10  niins.  The 
excess  of  perniausaiiate  is  determined  by  addition  of 
10  c.c.  of  -V  100  oxalic  acid  and  titralini;  back. 
A  control  test  is  made  with  very  caiefiiUy  puritifd 
distiUed  water.  A  dilTereuco  of  more  than  0-2  c.c. 
of  .V,100  permanjraiiate  between  the  two  resiUts 
indicates  the  presence  of  much  organic  matter, 
and  therefore  the  water  should  not  be  used.  The 
distilled  water  should  be  free  from  traces  of 
ammonia  and  nitrite.  To  determine  whether 
the  water  contains  any  dissolved  constituents  of 
the  f;lass,  100  c.c.  is  boiled  for  15  mins.  in  a  beaker 
of  Jena  glass  and  a  few  drops  of  rosolic  acid 
solution  added  ;  if  a  red  colour  is  produced,  sodium 
silicate  is  present  in  solution  and  the  water  should 
not  be  used.  Of  the  heavy  metals  likely  to  be 
present  in  the  water,  iron  can  be  excluded,  as  its 
presence  is  not  injurious,  and  tin  also,  as  it  is  not 
dissolved  by  water.  For  the  remaining  metals, 
Pb,  <?u,  Ni,  Zn,  a  general  method  of  procedure 
has  been  worked  out.  100  c.c.  of  the  distilled  water 
is  mixed  witli  ammonium  chloiide,  acetic  acid,  and 
a  few  drops  of  sodium  sulphide  solution  ;  if  no 
colour  nor  turbidity  is  produced,  the  water  is  free 
from  the  above  metals  in  amounts  exceeding 
0-3  mgrm.  of  lead,  0-3  mgrm.  of  copper.  2  mgrms. 
of  nickel,  and  3  mgrms.  of  zinc  per  litre.  If  the 
water  becomes  coloured,  lead,  copper,  and  nickel 
may  be  present.  The  test  is  then  repeated  in  an 
alkaline  solution  in  presence  of  potassium  cyanide  ; 
if  the  colour  produced  is  equal  to  that  in  the  acid 
solution,  lead  is  present  ;  if  less,  then  lead  is  absent. 
The  next  examination  is  for  copper,  by  the  ferro- 
cyanide  reaction,  the  blue  colour  with  ammonia, 
or  Marks'  reaction  with  a  colouring  matter 
prepared  from  nitroso-K-acid.  whi<  h  gives  a  blue 
colour  with  copper,  not  changed  by  addition  of 
acetic  aeid.  Jsickel  is  tested  for  with  diniethyl- 
glyoxime  and  sodium  acetate.  Finally  zinc  is 
tested  for  with  ferrocyanide  and  sodium  acetate  : 
if  nickel  be  present,  the  test  must  be  applied  to  the 
tiltrate  from  the  nickel  precipitate.  None  of  the 
foregoing  heavy  metals  should  be  present.- — J.H.  J. 


Amino-acids  ;    Behaviour    of  - 


towards    neutral 


salts  in  aqueous  solution.  P.  Pfeiffer.  Ber., 
1915,  48,  1938—1913.  (.See  also  this  J.,  1915, 
976.) 

The  increase  in  the  solubility  and  specific  rotation 
of  amino-acids  in  presence  of  neutral  salts  indicates 
the  existence  in  aqueous  solution  of  molecular 
compoumis  of  the  type  (NH,.R.rOOH...)niMXn, 
the  isolation  of  which  in  the  solid  state  has  already 
been  described.  Tlius  for  example  glycocoll  is 
considerably  more  soluble  in  solutions  of  calcium, 
barium,  strontium,  an<l  lithium  salts  than  in  pure 
water,  and  molecular  weight  determinations  by 
the  cryoscopic  method  confirmed  the  decrease  in 
molecular  concentration  due  to  the  formation  of 
complex  molecules  in  equilibrium  with  their 
constituents.  The  presence  of  neutral  ealt  com- 
pounds in  blood  serum  and  other  protein  solutions 
IS  postulated. —  G.  F.  >I. 

SulphocarhoTylic  acids ;  El^irohjsis  of  the   alkali 

salts    of    aliphatic .     F.     Fichter    and     T. 

Lichtenhahn.     Ber.,  1915,  48,  1949 — 1063. 

TllK  electrolysis  of  the  .iridphonic  df-rivatives  of 
aliphatic  a<  ids  in  concentrated  alkaline  tolution 
re.'ultcd  in  llie  prcduttion  to  only  a  very  tmall 
extent  of  the  di.'-ulphonic  acids  of  the  aliphatic 
hydrofartcn.",  the  rtacticn  comparable  with  the 
production  of  ethane,  for  example,  from  potaseium 
acetate  : 

2SO,H.CHj.CO,H-fO-*SO,H.CHs.CHj.SO.H 

+  2COj  +  il.O. 
The  main  products  of  the  accdic  oxi('atit.n  of 
tulil.f acetic    acid    were    tulphuric    a<id,  orlcn 


!  dioxide,  and  in  smaller  quantity  formaldehyde, 
carbon  iiionoxidc.  ethylene,  and  niethnnedi- 
sulphonic  acid.  With  ^ulphopropionic  acid  no 
synthetic  action  was  observed,  only  degradation 
products,  of  which  ethylene,  carbon  dioxide,  and 
sulphuric  acid  were  tlie  most  important,  being 
detected.— G.  F.  M. 

Esters  of  tertiary  trichlorobutyl  alcohol ;  Ch(7iiical  and 

physiological  properties  of  the .      R.  Wolffen- 

stein,  A.  Loewv.  ami  M.  Bachstez.     Ber.,  1915, 
48,  2035—2013. 

The  esters  of  tertiary  trichlorobutyl  lUcohol  are 
not  hydrolysed  in  the  organism  and  hence  do  not 
necessarily  show  the  typical  nartolic  action  of  the 
alcohol  itself,  but  generally  possess  i  haracteristic 
physiological  properties.  The  acetate  is  less 
narcotic  than  the  alcohol  but  is  move  poisonous, 
the  propionate,  a  yellowish  oil,  b.pt.  t-^" — 90°  V. 
at  14  mm.,  has  similar  but  more  mark(  <i  properties, 
whilst  the  isovalerate,  b.pt.  10b" — UO-t^  at 
20  nmi.,  in  common  with  all  the  substituted  iso- 
valerates,  such  as  the  Ijroiuoisovalerate  and  thc^ 
dicthylaminoLsovalerate,  ha-s  no  narcotic  action  but 
is  a  powerful  tetanic  poison.  The  monochloro- 
acetate,  m.pt.  4S'  C,  crystallising  readily  from 
alcohol,  and  the  trichloroacetate,  m.pt.  40°  C. 
crystallising  from  alcohol  in  beautiful,  long 
needles,  have  properties  similar  to  the  acetate 
though  less  marked,  but  when  the  halogen  is 
replaced  by  basic  groups  such  as  the  dimetliyl- 
amino  or  diethylamiuo  group,  the  narcotic  action 
is  greatly  intensified.  When  such  dialkylamino- 
groups,  however,  are  replaced  by  the  piperidyl 
group,  the  resulting  ester  has  no  narcotic  action  but 
is  a  powerful  tetanic  poison,  similar  properties 
being  possessed  by  the  pyruvate  and  the  allo- 
phanate.  The  esters  prepared  from  trichloro- 
butyl alcohol  and  malonic  and  substituted  nialonic 
acids  have  neither  narcotic  nor  tetanic  action  but 
have  a  sedative  action,  whilst  the  cinuamate 
and  dibromocinnamate  have  no  specific  action. 
Attempts  to  prepare  an  alkyl  oxide  (alcoholate) 
from  trichlorobutyl  alcohol  and  finely  divided 
sodium  were  unsuccessful  and  gave  rise  to  a 
violent  explosion. — T.  C. 

Essential    oil    of    Greek    black    mustard.     I).    E. 
Tsakalotos.    J.  Pharm.  t'him.,  1916,  13,  78—80. 

Five  samples  of  Greek  black  mustard  seed 
{Brassica  nigra)  yielded  113  to  1-19%,  and  a 
sample  of  mustard  flour  1-21  "„  of  essential  oil. 
The  oil  had  sp.gr.  1019  at  11°C.  ;  refractive 
index  at  11°  C,  1-537;  and  boiled  at  149°  to 
152  t".  It  was  practically  pure  (99-4%)  allyl 
mustard  oil  (isothiocyanate). — C.  A.  M. 


Patents. 

Formaldehyde  ;  Manufacture  of .     G.  Calvert, 

London.     Eng.  Pat.  S14,  Jan.   18,  1915. 

A  MixTrnE  of  air  and  methyl  alcohol  is  obtained 
by  dropping  the  alcohol  on  the  revolving  blades 
of  a  fan,  the  air  iidet  being  heated.  The  mixture 
passes  through  a  reaction  chamber,  the  tem- 
perature of  which  can  be  controlled,  containing 
copper  gauze  or  the  like,  and  from  there  through 
a  cooling  chamber  to  the  saturator.  T  liLs  chamber 
is  provi<led  with  a  central  revolving  .-haft  with 
blades,  on  to  which  \\  ater  drips  from  a  distributing 
tank  to  which  it  is  returned  by  a  pump.  The 
reaction,  cooling,  and  saturating  chambers  are 
continuous. — B.  V.  8. 

Mcnury  sludge  formed  in  the  production  of  aeet- 
uldihyde  by  passing  acetylene  into  add  solutions 

of    mcrcttry    i-alls  ;     Treatmtnt    of .     J.    E. 

I'ollak,  Lonf^cn.  Frcm  (hem  Fabr.  Grie*heim 
Flcktron,  Frankfort,  Germany.  Kng.  Pat 
10,140,  July  12,  1915. 

(1)  The  sludge  is  freed   from  water  and  liquid 
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mercury  by  derantation  and  then  heated  in  an 
open  vessel,  with  vigorous  stirring,  tintil  the 
organic  matter  is  carbonised.  Almost  thc^  wliole 
of  the  mereury  separates  and  Ls  easily  freed  from 
carbon.  (2)  After  clearing  by  treatment  with  hot 
water  a  10  "„  solution  of  caustic  soda  Ls  added  to 
the  sludge,  and  the  mixture,  corLstantly  stirred 
and  maintained  at  40' — 00"  C,  is  subjected  to 
electrolysis  by  a  current  of  3 — 0  volt.s  and  1  amp. 
per  sq.cm.  The  mercury  separates  in  fairly  piu'e 
condition. — B.  V.  S. 

OjcypheiiylquinoUne-dicarhoxyUc    acid    and    deriva- 

iivcs  thereof;   Manufacture  of O.   Imray, 

London.  I'Yom  Farbw.  vorm.  Meister,  Lucius, 
und  Briining,  Hoechst,  Germany.  Kng.  Pat. 
15,752,  Nov.  8,  1915.  Addition  to  Eng.  Pat. 
22,828  of  19U  (this  J.,  1915,  889). 

In  the  method  previously  described,  a  solution  of 
an  alkali  carbonate  or  an  alkaline  earth  may  be 
\ised  instead  of  caustic  alkali  solution.  Also 
derivatives  of  isatinic  acid  such  as  methylisatinic 
acid  or  methylenedioxy-isatinic  acid  may  be 
used,  and  homologues  of  acetosalicylic  acid  such 
as  acetocresotinic  acids.  Tlie  latter  are  obtained 
by  condensing  acetylchloride  with  o-,  m-.  or  p- 
cresotinic  acid  in  presence  of  aluminium  chloride 
and  carbon  bisulpliide.  Several  examples  with 
different  derivatives  and  conditions  are  given. 

— B.  V.  S. 

Itettihyl-salicyUc  methyl  ester  ;  Method  of  making 
.  A.  W.  Mathys,  London.  l^Yom  New- 
York  Salesthyl  Corporation,  New  York.  Eng. 
Pat.  4409,  Mar.  20,  1915. 

See  U.S.  Pat.  1,133,832  of  1915  ;  this  J.,  1915,  575. 

Camphor  compottnds.  J.  Callsen,  Elberfeld,  and 
B.  Stiisser,  Dentz,  Germanv,  Assignors  to 
Synthetic  Patents  Co.,  New  York.  U.S.  Pat. 
l,169,316,Jan.25,1916.Date  of  appl.,Dec.29,1914. 

See  Ger.  Pat.  287,796  of  1914  ;  this  J.,  191(5,  198. 

Alkali-metal  acetones.  G.  Merling,  O.  Chrzesciuski, 
and  O.  Pfeffer,  Elberfeld,  Germany,  Assignors 
to  Synthetic  Patents  Co.,  New  York.  U.S.  Pat. 
I,ltJ9,341,Jan.25,1916.  Date  of  appl., July  7,1914. 

See  Ft.  Pat.  474,745  of  1914  ;  this  J.,  1915,  1116. 

Therapeutic  preparation.  M.  Engelmann,  Assignor 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elber- 
feld, Germanv.  U.S.  Pat.  1,170,056,  Feb.  1, 
1916.     Date  of  appl.,  Jan.  30,  1913. 

See  Eng.  Pat.  4571  of  1913  ;  this  J.,  1913,  1169. 


Reduciion  of  organic  compounds. 
See  Xll. 


Eng.  Pat.  4665. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

P.\TEXJS. 

Diapogitives  for  it-se  in  produeing  intaglio  printing 

surfaces;  Preparation  of .     Rotophot  Akt.- 

Ges.  fiir  Grapbische  Industrie,  Berlin.  Eng.  Pat. 
738,  .Tan.16,1915.  Vender  Int.Conv  ,  Jan.l7,  1914. 
Ix  making  diapositives  for  the  production  of 
intaglio  printing  surfaces  of  subjects  containing, 
for  example,  both  pictures  and  type,  the  pictures 
are  reproduced  in  silver  or  carbon  and  the  tvpe 
by  the  hydrotype  (pinatype)  process.  For 
example,  an  ordinary  silver  positive  of  the  picture 
is  made,  the  interspaces  being  protected  during 
the  exposm-e.  The  gelatin  fdm  is  then  sensitised 
by  bichromate  and  exposed  behind  a  suitable 
print  of  the  type  ;  after  washing  out  the  bichromate 
'.he  unexposed  parts,  i.e.,  the  copy  of  the  type,  are 
tained  by  any  suitable  dye,  preferably  carmine 


in  ammonia  solution.  Several  other  examples  of 
combinations  of  the  two  processes  are  given,  in 
some  cases  two  superposed  films  being  used. 

— B.  V.  S. 

Colour  photography.  P.  D.  Brewster,  East  Orange, 
N.J.,  U.S.A.  Eng.  Pat.  1073,  Jan.  22,  1915. 
Under  Int.  Conv.,  Jan.  29,  1914. 
A  FiL.\t  or  plate  is  used  coated  with  emulsion  on 
botli  sides,  and  this  is  exposed  in  a  camera  in 
which,  by  a  suitable  arrangement  of  mirrors,  in 
conjunction  with  one  or  two  lenses,  an  image  is 
formed  on  each  side  of  the  plate.  The  two 
emulsions  m.ay  differ  in  light  sensitiveness  or 
light  fdters  may  be  used  so  that  the  images  are 
produced  by  complementary  colours.  The  nega- 
tives so  obtained  may  be  reversed  and  stained,  or 
coloured  positives  may  be  made  from  them  by  the 
usual  processes. — B.  V.  S. 

XXII.-  EXPLOSIVES  ;  MATCHES. 

Pen7iissible  explosives  {United  States)  ;  Supple- 
mentary list.  U.S.  Bureau  of  Mines,  July  1, 
1915. 
The  following  list  contains  the  names  of  all 
permissible  explosives  tested  by  the  Bureau 
between  March  1  and  July  1,  1915.  The  definition 
of  a  "  permissible  explosive,"  "  unit  deflective 
charge,"  and  "  rate  of  detonation,"  and  definitions 
of  the  classes  of  permissible  explosives  are  given 
in  Technical  Paper  100. 


Rate  ot 

detona- 

Unit 

tion  in 

Brand 

de- 

n by 

Manufacturer 

flective 

8  inch 

charge  • 

cartridge. 
Feet  per 

second. 

~ 

Bituminite  Xo.  8-L.  F. 

303 

9,300 

Jefferson  Powder  Co., 
Birrainsham,  Ala. 

Cameron  mine  powder 

299 

8,900 

Cameron          Powder 

No.  3-A    

Manufacturing  Co., 
Emporium.  Pa. 

Tunnelite  .4A    

253 

7,690 

Cx.  R.  McAbee  Powder 
and  Oil  Co.,  Pitts- 
burgh, Pa. 

Tumielite  Xo.  3   

291 

10,110 

Do. 

Tunnelite  No.  4   

309 

10,620 

Do. 

•  When  used  with  detonators,  preferably  electric  detonators, 
of  not  less  efficiency  than  No.  6. 

All  the  above  explosives  are  classed  as  nitro- 
glycerin explosives,  with  the  exception  of  Tun- 
nelite AA,  which  is  an  ammonium  nitrate  ex- 
plosive. 

Patents. 
Detonating  explosive  charges  ;  Composition  for . 

W.    Runge,    Chester,    Pa.,    Assignor    to    E.    I. 

du  Pont  de  Nemours  Powder  Co.,  Wilmington, 

Del.    LT.s.  Pat.  1,168,746.  Jan.  18,  1916.     Date 

of   appl.,    June    12,    1913. 
A  PRIMING  charge  for  blasting  caps  consists  of  a 
mixture  of  70—95   (preferably  SO)  parts  of   leatl 
azide  and  5— 30 (20 ) parts  of  trinit rotoluene.— T.  St. 

Match-splint  ;     Treated and   process   of  pro- 
ducing the  same.     W.  A.  Fairburn,  Short  HUls, 
N  J       Assignor    to    The    Diamond    Match    Co. 
Chicago,  111.   U.S.  Pat.  1.168,869,  Jan.  18,  1916. 
Date  of  appl.,  June  18,  1913. 
Boric   acid  is   ground   with   ''  petTolatum  "   and 
the  mixture  added  to  melted  paraffin  wax  heated 
to   about   250"  F.    (120"  C).     Splints   are   dipped 
into  the  molten  mixture  to  impart  to  them  flaming 
and  non-glowing  properties. — T.  St. 
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ilatch-gplinta ;     Process   of  treating .    J.    R. 

Xolan,  Youkers.  N.V..  .Assignor  to  The  Diamond 
MaUh  Co..  I'hioaso.  111.  t'.S.  I'at.  1. 108,901, 
Jan.  IS.  191U.    nateof  appl..  Mar.  9.  1915. 

The  splints  are  heated,  coated  with  a  finel>;- 
dividea  anti-plowintr  material  with  which  is 
incorporated  a  tinely-divided  wax.  and  reheated. 
The  wax  melts  and  serves  as  a  vehicle  to  carry  the 
anti-glowing  material  into  the  .splints. — T.  ST. 


XXra.— ANALYSIS. 

Bitnib  furnace  :    An  elect ricdlli/  heated .     D.  F. 

I'alhane  and  II.  A.  l^avene.     Met.  and  Chem. 
Eng..  191(5,   14,  14U— li:}. 

TheY  f nmftce  contains  eight  small  iron  pipes 
arranged  around  a  central  pipe  of  Ij  in.  diam., 
and  two  heating  elements,  an  inner  »>ne  around 
the  central  pipe  and  an  outer  one  enclosing  the 
set  of  smaller  pipes,  which  servo  as  re<'eptacles 
for7the  sealed  glass  tubes  to  be  heated.  Each 
heating  element  consists  of  nichrome  wire  of  the 
ribbon  type,  wound  on  an  iron  pipe  and  insidated 
from  the  pipe  by  alundum  cement.  The  wire  on 
the  inner  element  is  covered  with  a  thin  layer  of 
alundum  cement  and  enclosed  in  a  jacket  of  thin 
sheet  iron  ;  that  on  tlie  outer  element  is  also 
covered  with  alundum  cement  and  is  enclosed  in 
two  jackets,  an  inner  removable  one  of  alimdum 
cement  composition  and  an  outer  one  of  magnesia 
insidation  as  used  for  steam  pipes.  The  furnace  is 
iitted  at  each  end  with  an  explosion  door  of  a  new 
type,  the  door  proper  consisting  of  an  iron  disc 
f;istened  by  screws  to  cross-strips  on  the  Ixinged 
door-frame  and  held  in  position  against  the 
end  of  the  furnace  by  springs  on  the  shanks  of  tlie 
screws.  The  door  frame  is  fastened  by  means  of 
a  catch,  and  in  the  event  of  an  explosion  the  door 
is  forced  backwards  against  the  action  of  the  springs 
until  the  pressure  is  relieved  and  then  returns  to 
its  original  position.  Hoods  are  fitted  over  the 
doors  to  prevent  danger  from  fragments  of  glass 
which  may  be  projected  from  the  furnace. — A.  S. 

Melting  points  above  270°  C. ;  Apparatus  for  deter- 
mining  .      P.   Eassfeld.   J.   prakt.   Chem., 

1915,  92.  467 — 168. 

A  TUBrLAR  i-piece,  with  open  ends,  is  fixed  in  a 
email  bath  of  molten  tin  or  other  metal  in  such 
a  way  that  the  ends  of  the  horizontal  tube  project 
through  the  walls  and  the  top  of  the  vertical 
tube  is  aljove  the  surface  of  the  molten  metal. 
The  capillary  tube  containing  the  substance  is 
attached  to  a  thermometer,  lowered  down  the 
vertical  tube  and  observed  through  the  horizontal 
tube  whilst  the  bath  is  heated. — J.  H.  L. 

Source  of  error  in  the  elementary  analysis  of  coal. 
Knublauch.     See  II.\. 

Effect  of  controllable  variables  on  the  penetration 
test  for  asphalts  and  iisphall  cements.  Hubbard 
and  Pritchard.    See  IIa. 

Valuation  of  Erythrosin  and  Rose  Bengal.     Leys. 
See  IV. 

Preparation  of  collodion  membranes  of  differential 
permeability.     Brown.     <See  V. 

Boric  acid  in  presentee  of  litmus  solution.    Fichter. 
See  VII. 

Volumetric  determination  of  th iosulphate  in  presence 
of  sulphide,  suliihile,  and  bisulphite.  Sander. 
See  VII. 

Determination  of  free  sulphiir  in  commercial 
antimony  sulphides.      Ilutin.        .S'ee   VII. 


Two    important   a>utlytieal   reactions   of  aioimide. 
Sommer  and  Pincas.     See  VII. 

Absorption  of  o.rygen  in  alkaline  solutions  and  a  new 
absorbent    for     o.rygcn.     Henrich.     See     VII. 

Determination   of  bromine  and   iodine  in   presence 
of   chlorides.     Winkler.     Sec    VII. 

Determination    of    antimony    in     roasted    stibnite. 
Hall  and  Blatchford.     See  X. 

Customs  examination  of  vegetable  oils  by  means  of 
the  hydrometer.     Fischer.     See  XII. 

Detection    of  fats    by    means    of   Schlff's    reagent. 
Francois.     See  XII. 

Determination  of  basicity  of  one-bath  chrome  liquors. 
Harrap  and  Hayes.     See  XV. 

Influence  of  basic  and  of  normal  lead  acetate,  added 
before  and  after  heating,  upo)t  the  restdts  obtained 
by  Pellet's  hot  aqueous  digestion  method  [of 
determining  sucrose  in  the  sugar  beet].  Pellet. 
Sec  XVII. 

Formation  of  alcohol  on  adding  yeast  directly  to  the 
sugar  solution,  previous  to  heating  to  55°  C.  [in 
the  determination  of  sucrose  by  double  polarisation, 
using  invertase  as  hydrolyst].     Gillet.     See  XVII. 

Use  of  yeast  liquefied  by  sodium  salicylate  to  effect 
hydrolysis  [in  the  determination  of  sclerose  by 
double  polarisation,  using  invertase  as  hydrolyst]. 
PeUet.     See  XVII. 

Steuerwald's  rnodification  of  the  double  polarisation 
method  [of  determining  sucrose].  Pellet.  Sec  XVII. 

Determination  of  reducing  swjars  in  presence  of  an 
excess  of  sucrose.  Maqueune.  See  XV^II. 

Agglutination  test  for  the  presence  of  Bact.  aborlits 
in  milk.     Cooledge.     See   XIXa. 

Testing  of  distilled  icaler  to  be  used  for  the  prepar- 
ation of  satvarsan  solutions.  Tillmans  and 
Mildner.     See  XX. 

Patents. 

Suspended  matter  in  gases  ;  Method  and  means  for 

indicating .     W.    A.   Schmidt,    Assignor  to 

International  Precipitation  Co.,  Los  Angeles, 
Cal.  U.S.  Pat.  1,168,227,  Jan.  11,  1916.  Date 
of  appl.,  Jan.  30.  1913. 

Suspended  matter  in  a  gas  is  indicated  and 
measured  by  measin-ing  the  effect  on  the  strength 
of  a  silent  alternating  electric  discharge  across  a 
gap  between  two  electrodes,  through  which  the  gas 
is  passed. — B.  V.  S. 

Thermo-electric  couple.  \V.  H.  Bristol,  j\ssignor 
to  The  Bristol  Co..  Waterburv,  Conn.  U.S.  Pat. 
1, 169,61  l,Jan.25,1916.  Date  of  appl.,  Apr.28,1015. 

The  thermo-electric  couple  is  composed  of  a 
primary  portion,  one  part  of  which  is  an  alloy 
of  Ni  and  approximately  2"o  Al,  and  the  other 
an  alloy  of  Ni  and  approximately  10%  Cr,  and  an 
extension  portion,  one  jjart  of  which  is  tXi  com- 
bined witli  the  Ni-Cr  part  of  the  primary  portion, 
and  the  other  an  alloy  of  Cu  and  10%  Ni  com- 
bined with  the  Ni-Al  part  of  the  primary, — B.  N. 


XXIV.— MISCELLANEOUS  ABSTRACTS, 

Pressures  and  temperatures  ;  Simullancuus  action  of 

very   high on   chemical   phenomena;   cosmic 

applications  ;  chnniral  origin  of  solar  radiations  ; 
discussion  of  tin  llieun/  proposed  bi/  Arrhenius. 
K.  Briner.     J.  Chim.  I'hys.,  1915,  13,  105—487. 

From  theoretical  considerations  the  author  con- 


Vol.  XXXV.,  Kq.  5.] 


TRADE  REPORT. 


331 


1  Uiil.  -  that  «ubstancf.--  wliitli.  at  \er.\  il.\atL-il 
ti'iii[>i-ratur>s  and  inoclerate  ])ressui'e«..  would  be 
(■iitiivl\  iv.-<oI\i.m1  into  atoms,  could  undci'  tlie 
iiilitii-utH  of  intense  compression  still  exist  a.s 
<lieniical  comhinatioii-s.  and  l)y  extrapolation  he 
caUulates.  for  example,  that  hydrojjen.  which  at  the 
as.sumed  solav  temperature.  tiOOO  ('..  wovihl  lie 
entirely  atomic,  is  nevertheless  in  the  solar  interior, 
at  a  pressure  say  of  100.000  atm..  only  dissociated  to 
the  e.\tent  of  2  "„.  The  theory  of  .\rrhenius  of  the 
cliemical  origin  of  solar  radiation,  namely  the 
dissociation  in  the  photosphere  of  the  exothermic 
compounds  existing  in  the  solar  interior,  is  shown 
to  be  inadequate.  The  combination  of  atoms  to 
form  moleculo.  although  producing  much  more 
energy  than  tliat  available  on  Arrhenius"  theory, 
would  still  provide  bat  one  fifty-thousandth  part 
of  that  renuired  to  maintain  the  solar  radiation. 
even  supposing  the  mass  of  the  s\m  was  originally 
atomic  hydrogen,  and  it  must  tlierefore  be  sup- 
posed that  the  atom  is  not  the  last  stage  of  the 
thermal  dissociation  of  the  molecule,  and  that  the 
enormous  energy  per  gram  required  to  account  for 
the  rate  of  solar  radiation  is  derived  from  the  com- 
bination of  i>roto-atomic  particles. — G.  F.  M. 
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Prohibited  exports.     ( )rd.  i  in  (  .mncil,  Feb.  23,  1916. 

THK  heading  "  Ilaem.'itite  pig  iron  "  in  the  list  of 
goods  the  exportation  of  wltich  is  proliibited  to 
all  destinations,  is  replaced  by  the  heading  : — 
Pig  iron  of  the  following  descriptions  : — (/<)  Pig 
iron  containing  less  than  01"o  of  i)hosphorus, 
including  haeniatitc  pig  iron  ;  (6)  all  otlier  pig 
iron  <-ontaimng  more  than  01°„  of  jjhosphorus, 
but  less  than  lo"!,,  of  silicon  together  with  less 
than  OOO^o  of  sulphur.  Tlie  exportation  of  the 
following  goods  is  proliibited  to  all  destinations  : — 
t'eriuni.  oxide  and  salts  of  ;  cerium  and  its  alloys 
(except  f<'rro-cerium)  ;  sugar,  refined  and  candy; 
sugar,  unrefined.  The  exportation  of  ferro-cerium 
is  proliiliited  to  all  destinations  a))road  other  than 
Britisli  Possessions  anil  Prote<torates.  The  ex- 
portation of  bleaching-powder  and  of  oleaginous 
kernels,  nuts,  and  seeds,  such  as  are  not  already 
prohibited  to  be  exported  to  any  destination,  is 
prohibited  to  all  foreign  countries  in  Europe  and 
on  the  Mediterranean  and  Black  .Seas,  other  than 
France.  Russia  (except tlirough  Baltic  ports).  Italy. 
Spain,  and  Portugal. 


Ctiemical    e^-portg    front    the     Cniied    Stales.     Oil,  Paint,  and  Drug  Rep.,  Feb.  I  I.  llilii 


tons . 


Alcolit.l.  pi.  gU.  . . . 
Alcohol,  woiid,  gls. 
Asphalt  \uu — 

rnmsnuiuctiireil. 

Manufactures  of    

Baking  powder,  lb 

Bark.  e.\tnift  of.  for  tanning 

Bauxite  iitneentrate.-^.  tons     

Calcium  rarhide.  lb 

ran*le>,  lb 

(WItiloid  and  manm'actures  of 

CheuiicaN.  drugs.  dye.s.  and  medicines — 

Acid* — 

Sulphuric,  lb 

All  other 

( ojiper  sulphate,  lb 

D.ves  and  dyestutfs 

Oinseng,  ll>." 

I.iuie.  acetate  of  

Petroleum  jell.v.  etc 

>oda,  salts  .lud  preparations    

bulphur  or  brimstone,  crude,  tons   .... 

Washing  r"'»der  and  fluid,  lb 

Other. 


Celluloid  and  manufactures  of 

U>-namite.  II) 

Ferrovanadium.  lb 

Fertiliser — 
Phosphate  rock,  ground  or  unground,  not  acidulated — 

High-grade  hard  rock,  tons   

Land  pebble,  tons 

.VII  other,  tons '..'.'.'.'. 

All  other  tertilisere.  tons ". '. 

ulucose,  lb 

Bine.  lb. 


Gnpe  sugar,  lb 

Graphite— 

rnmanufactiired.  lb 

Manufactures  of 

liiense — 

Lubricatine 

Soap  stock  and  other 

Gunpowder,  lb.    ... 

Ink—  

Printers'   

-UI  other 

Lard,  lb 

Lard  compounds  and  other  substitutes!  lb. '. '. '. 

Lard,  neutral,  lb 

l#ad.  m  luufactures  of — 

Pigs  ami  bars — 

Pr<Kiu(«d  from  douiestic  ore.  lb 

Produced  from  foreign  ore,  lb 

All  other  manufactures  of 

Oil  cake  and  oil  cake  meal — 

Corn.  11. 

lottonseed  cake,  lb 

I  uttonseed  meal,  lb 

Linseed,  lb.    . . . . 

All  other.  II.     .  


1914 
Quantity.  Dollars. 


Quantit.v. 


Dollars. 


155.647 
1,160,721  I 

37,246 

2,857,902  i 

5,374  I 

32.750.320  ; 

3,153,244  I 

i 


66,799 
479,121 

845.838 
401,182 
778.632 

1,084.088 
240.084 
988:641 
307.660 

1,108,503 


363.769 
1,224,496 

38,163 

3,343,591 

16,082  '■ 
37,379,995  ' 
5,-301,433 


174,830 
632,242 

735,952 
478.685 

856,299 
4,163,352 

717,186 
1,154,982 

497,333 
1,402,044 


13,175,795 

140,375 

77.812.029 

■      998,124 

— 

619,591 

— 

9,055,875 

7,387.236 

327,967 

13,952,839 

680.541 

— 

537,539 

— 

2,511.065 

155,029 

1,265,390 

— 

210.415 

47.896,901 

832,526 

19,767,874 

552.862 

— 

639,848 

— 

1,034.256 

— 

734,908 

— 

7,114.205 

1      98,153 

1,807,225 

37,312 

732.697 

i    12,683,223 

5.33.066 

12,901,710 

.584,355 

— 

11.287,208 

— 

39.923,700 

— 

— 

— 

1.402,044 

11,303,315 

1,213,600 

11,446,-368 

1,502.450 

— 

— 

840,265 

741.085 

281,806 

2,818.060 

34,322 

334,954 

618,241 

3,948,079 

218.620 

1,269,789 

1,067 

5,513 

357 

4,326 

63,554 

1,311,227 

113.965 

2,778,916 

127,201,099 

2,895.189 

151.643,990 

4,107,547 

2.248.252 

242,,582 

3,775,160 

383,666 

35.681.124 

775,036 

36,836,296 

945,260 

3.920.693 

277,:}86 

1.065,704 

53,016 

— 

215,878 

— 

536,662 



2,058,364 

. 

3,272,942 

— . 

4,420,766 

— 

4,064,434 

866,560 

289,893 

83,884,703 

66,343,770 



421,1186 

— 

436,999 

— 

152,497 

— 

202,127 

438,015,898 

48,610,269 

451,053.321 

48.340.868 

63,3,55,911 

5,686.980 

63,567.385 

5,519,039 

21,797,521 

2,429.926 

35,386,318 

4,006,840 

171,177,377 

7,797,fl06 

_ 



41,783,126 

1.663,326 

— 

— 

— 

2,270,889 

.•Li.076,805 

904,.)61 

31,137,289 

562,889 

467,401.631 

5.746,255 

1,292,742,008 

17,524,31'.l 

151.684.173 

2.085.461 

165,707,667 

2,296.349 

509,415,386 

7,978,743 

606,356.587 

10,704,834 

11,211.008 

130.207 

17,771,393 

212,215 

■Xi2 
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1914 
Quantity.  Dollars. 


1015 
Quantity.  IKillar- 


Oil— 

Miimail— 

Kfih  (exiviit  wlule),  gl-  

Ij«nl.  el* 

All  iitlMT,  gis.    

<  i|«>,  lb 

« tjf^iiuiiiv.u'iii^.  lb 

Wwtiibl.? — 

*  "orll.  lb 

i\itton^*e<l.  lb 

l.iiiM^T^l.  >r.tlU 

All  other  

V..|:itile  — 

Peppermint,  lb 

All  iitlier  e^.^enti»l 

Mineni!  — 

•  riule.  gIs 

Reliiieil  or    nianiiiactureU  — 

llliilniiiatiiig.  gls 

I.tibriratin>!  anti  heavy  parattin  oils,  gls 

.Naphthas  ami  all  lighter  products  of  ilistiUntion — 

iJiwiline,  Rls 

All  other,  gls 

Kesiiluuni  (iniluding  tar  and  all  other  from  which  the  light 
btxiies  have  been  distilled) — 

tJas  i>il  aiul  fuel  oil,  gls , 

All  other,  gls 

Paints,  pigments,  and  varnishes — 

Uinipblaek    

.Ml  otJier  <lry  colours 

Ready  ntixed  itaiats,  gls 

Varnisli.  gls 

White  lead,  lb 

/inr  oxide,  lb 

.\ll  other  (imiutliug  cray*ins)  

Paraffin  and  iiaruflin  wax.  lb 

Quicksilver,  lb 

R.^in.  bris.  (iSO  lb.) 

^oap — 

Toilet  or  fancy    

AU  other,  lb 

starch,  lb 

stearine  from  animal  fats,  lb 

Tallow,  beef,  lb 

Tar.  turpntine.  and  pitch.  brU.  (280  lb.) 

Turitentine.  spirits  of,  gls 

Vulc-anised  fibre  and  manufactures  of  

Zinc  and  manufactures  of — 

Ore,  tons 

I)ros.s.  lb 

Pigs.  t)ars,  plates  and  sheets — 

Prmluced  from  domestic  ore.  lb 

Produi'ed  from  foreign  ore,  lb 

Plates  and  sheets,  lb 

AM  other  manufactures  of    


I. '..■..  1:mi 
lilil.-.T'i 

!>,"i.u4,o:;r 

i.2'.ia,060 

10,203.673 

216,308,901 

265.781 


1I'.MW7 


1.01i).44;».2.'.3 
I9l.»47.fi«0 


162.6611,038 
47,023,617 


634.2il7.337 
69,209,777 


771,879 

863,363 

17.645,538 

31,183,369 

'  188,822.071 

108,426 

1,748,500 


59,514.401 

62,023,590 

3,239,460 

9,980,066 

419,331 

11,118.379 


9,920 
5,051,067 


lrt,-<8ii 

.■il.(t87 

4i:t,7(>8 

S.918,130 

246.914  • 

1.127,146 

14.683,798 

154,317 


309,450 
228,736 

4.9.)8,8:J8 

64,112,772 
26,316,313  ; 

19.897,613 
5,390,801 


18,019,333 
1,204,917 

.389,081 

684,222 

974,400 

.S34..')20 

1,017,376 

1,408,525 

1,.>95,851 

6,434,831 

70,753  ' 
8,068,224  I 

1.801,226 

2,863,323 

1,484,647 

279,859 

621.296 

541,300 

5.188,509 


388,464 
240,944 


1 34. .".00 

351,284 

636,772 

109.305.763 

6.774.278 

10,942,737  , 
352,623,678 
1,358,599 
393.263 

196.648 


158.263,060 

836,996,7»V 
239.719,488 

169,770,999 
112,560,475 


790,646,145 
12,616,712 


906.128 

820,208 

25,313,239 

39,960,899 

386.863,193 

252,852 

1,382,837 


75.006,993 
178,6.35,301 
16,870,824 
26,568,003 
67,048 
10,624,031 


743 
8,.335,417 

25,303,584 
14,814,410 
81,551,212 


210,974  1  — 


210.1115 

457.137 

l.i.'ll  1.789 

7'<3.321 

1. 300.873 

2.5,24.-..317 

735.097 

1,839,796 

4"i3.o:;7 
i!iH,8l8 

4,282.827 

49,057,273 
32,441.794 

2(1.702,599 
13,141,391) 


22.010.4.W 
364.:)81 

302.997 
1,448,.582 
1.125.:i51 

735,203 

1,4011,713 

2,0««.!I02 

2,1.'.«.»70 

12,.532.520 

225,509 
6,597,614 

2,330,225 
3,578,053 
5,031,063 
1,648,421 
1,0II2.1S!I 

286.1. ")7 
4,844.243 

450.888 

35.276 
,'.07,132 

4,010,369 
2,08(i,Wl 
13,607,854 
16,063.493 


German     rhemical 
Profits  ijf  the 


companies    duriiuj 
-.   C'hein.-Zeit..  191. "> 


war-time  ; 
39,  931. 


A  LI.ST  of  20  important  limited  companies  which 
have  shown  a  reduced  biit  still  substantial  dividend 
is  quoted  from  the  "  Berliner  Tageblatt  "(see  this  J., 
19H5.  2<ifl).  The  dividends  declared  by  some 
of  the  most  sucressfid  concerns  do  not.  however, 
afford  an  accurate  estimate  of  the  position  of  the 
whole  trade,  and  there  are  many  undertakings, 
and  even  entire  branches,  where  the  losses  have 
been  considerable.  To  this  class  belong,  above 
all.  the  cement  factories,  the  glass,  porcelain,  and 
earthenware  works,  and  the  paper  and  wood  pulp 
trade  ;  even  the  powerful  Xorddeutsche  Cellulose 
Fabrik  has  reduced  its  dividend  from  1.")  to  3°^. 
but.  on  the  other  hand,  the  Ammendorfcr  Papier 
Fabrik  and  the  Koiiigsberger  ZellstolT  Fabrik 
are  able  to  continue  fneir  rates  of  17  and  15  "„ 
respectively.  It  is  expected  that  all  these  liranches 
of  industry  will  show  a  rapid  recovery  when  the 
•-nd  of  the  war  removes  the  present  obstacles  to 
their  activity.  The  Ver.  GlanzstolT  Fabriken  at 
Klberfeld  is  able  to  distribute  27  "„  as  against 
■  'A"„  in  the  previous  year.  It  will  not  be  possible 
to  gauge  the  full  damage  ca\ised  to  the  industry 
by  the  cutting  ofT  of  foreign  communications  and 
the  suspension  of  branch  factories  in  enemy 
countines  until  after  the  war.  Without  under- 
estimating the  considerable  foreign  competition 
which  is  being  built  up  in  (fuemy  countries,  it  is 
hoped  that  by  wise  political  administration  after 
the  war.  German  industry  will  be  enabled  to 
develop  freelv  and  resume  its  previous  position 
in  the  world.— J.  F.  B. 


German  colonies;    Economic  resources  of  the . 

IV.   Pacific  possessions.    Bull.  Imp.  Inst..  191.5, 
13,  .j.59— .381. 

In   the   (ierman  New   Guinea    Protectorate,  com- 
prising  the    Bismarck    Archipelago,    part    of   flic 
.Solomon    Islands,    Kaiser- WiUielmsland    (part   of 
Xew    (iuinea    proper),    the    Caroline    Islands,   tlic 
Felew   and    .Marianne    Islands,   and   the   Mai'shajl 
Islands,  copra  is  by  far  the  most  important  agri 
cultural    product.   "7:i.0IK)    acres,    out    of   a    total 
iiiltivated  area  of  ,S0.,S0(I  acres,  being  devoted  to 
cocomit  palms.      A  small  amotmt  of  rubber  is  also 
grown.    The  exports  of  copra  in  1912  amotmted  to 
£300..j13.  and  of  rubber  to  £8145.  The  chief  mineral 
i.s   pho.sphate   rock,   produced    by  phosphatisatioi. 
of  the  coral   limestone.       The    deposits   are  yer) 
extensive    in     Nauru     (.Marshall     Islands)  ;     it   is 
estimated  that  Nauru  and  Ocean  Island  togetliei 
contain  not  less  than  .50.000,000  tons  of  pho.sphab- 
rock  ;     smaller   depo.sits    (about     2.500,000   toiisi 
occiu-  in  Angaur  (Pelew  Islands)  ;  the  content  '  f 
calcium    pho.sphate   is   about    «0"„   and   in   soiii- 
ca.ses  as  much  as  87  °o.  and  iron  oxide  and  aluini"  i 
are  present  only   in  small   (juantities.     The  tot^i 
exports   of    phosphate    from    Nauru   and    jVngam 
during    1912    amounted    to    about    193.000   ton- 
valued   at  about  £250,000.     Among  the  nimciii 
deposits  of  less  importance  are  gold,  petroleuic 
brown    coal,    limestones,    and    clays    in    Kaiser 
Wilhelmsland.      In  .Samoa  copra  (exports  11."- 
tons,    value   £203,1911,   in    1912)   and   rubber  (•- 
ports  12  tons,  value  £5538  in  1912)  are  prodiP'- 
A  table  summarising  the  exports  and  trade  of  ■ 
of  the  German  colonies  isf  given. —  A.  S. 
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CARBONISATION  OF  COAL  IN  GA.S  WORKS. 

BY    J.    W.    N.VPIER. 

In  the  manufactiire  of  coal  ga^  and  by-products, 
as  regards  especially  the  economics  of  the  indiLstry, 
very  consideraV)le  and  real  progress  has  been 
attained  during  recent  years.  The  vertical  retort 
has  solved  the  labour  problem  in  gas  works,  giving 
conditions  of  labour  that  make  the  workman 
agreeable  with  liis  work,  and  content.  Taking 
advantage  of  the  law  of  gravity  in  the  handling  of 
the  bulk  material — coal  and  coke — machinery 
in  the  modem  retort  house  has  been  abolished. 
To  have  served  these  ends  the  vertical  retort  is  a 
consummation  in  the  practice  of  gas  manufacture 
that  has  brought  with  it  one  of  the  most  radical 
and  complete  changes  in  gas  niaking  since  the  days 
of  the  discovery  of  coal  gas  for  lighting  purposes. 
VVith  the  plant  now  available,  and  cost  of  handling 
material  at  a  minimiim  that  Is  not  likely  to  be  much 
reduced  by  alteration  m  general  design,  the 
problem  of  the  constructional  engineer  in  labour 
I  saving  appliances  may  be  said  to  have  been  largely 
1  solved. 

I      I  venture  to  assert  that  the  economics  of  gas 

I  production,  and  of  residuals,  for  the  future,  lie 

I  almcet   entirely   in   the   domain   of   the   chemist. 

It  has  been  imputed  that  in  gas  manufacture  the 

I  chemist  has  not  succeeded  in  any  very  measurable 

i  degree   in   enhancing    the    values    of    gas    works 

I  methods,   and   that    Ms    investigations    are    only 

'  explanatory   of   what   is   taking   place,   and   not 

I  inventive     of    new    methods.     This     declaration 

bears  a  false  meaning  because  undoubtedly  the 

,  chemist  has  given  knowledge  and  understanding 

without  which  there  would  not  be  the  same  high 

idegree   of    efficiency    already    reached.     Between 

Ithe   pure   scientist    and   the   manufacturer   there 

[arises  too  frequently,  as  a  barrier,  the  commsrcial 

jside  of  the  business,  and  this  aspect  of  the  situation 

accounts  for  much. 

The  installation  of  vertical  retorts  at  the  Alloa 
Gas  Works  has  been  in  operation  suppljTng  the 
whole  requirements  of  gas  since  Alay,  1914.  There 
are  24  retorts  in  all,  in  6  separate  beds  of  4  retorts 
each.  The  retorts  are  25  feet  high,  40  in.  by  10  in. 
at  top  and  48  in.  by  18  in.  at  bottom.  The  taper 
on  the  retort  permits  of  the  easy  discharge  of  the 
poke  at  the  bottom,  as  well  as  allowing  for  the  swell- 
ing of  the  charge  of  coal  in  its  passage  down  the 
-■etort  as  it  becomes  subjected  to  the  increasing 
:emperat\u-es.  The  overhead  storage  hoppers  for 
»al  have  a  capacity  egual  to  48  hours  requirements, 
»nd  from  experience  in  the  general  working  of  the 
ilant  I  shoiild  not  advise  hoppers  of  a  less  size,  while 
he  provision  of  the  requirements  of  coal  over 
I  week  end  from  Saturday  to  Monday  is  a  distinct 
idvantage.  Overhead  coke  hoppers"  are  provided 
or  the  supply  of  fuel  to  the  producers,  and  in  tliis 
ase  the  same  ample  capacity  has  been  arranged 
or.  Elevating  the  coal  and  coke  to  hoppeis  is 
arried  out  by  a  gra\-ity  bucket  convevor  capable 
■t  deahng  with  30  tons  per  hour.  If  required,  and 
n  the  event  of  breakdown  of  the  bucket  convevor, 
he  electric  hoist  can  be  immediat<?lv  put  into 
■sc,  the  coal  being  carried  in  small  bogie  trucks. 


There  b  the  asual'receiving hopper,  15  tons  capacity, 

'   into  which  the  coal  is  tipped  from  wagons,  and 

!  large    coal   is    dealt   with    by    the   coal    breaker. 

Electricity  is  the  motive  power  for  working  the 

coal  and  coke  handling  plant.     It  is  unnecessary  to 

enter   into   a   detailed    description   of   the   whole 

plant  as  the  object  of  this  paper  is  rather  to  deal 

with  the  working  results  of  the  system,  and  its 

economies,  as  contrasted  with  the  old  system  of 

,   horizontal  retorts.     The  plan  on  page  334  shows 

;   clearly    the   disposition    and    arrangement  of  the 

plant. 

The  outstanding  feature  of  coal  carbonising  plant 
on  the  vertical  system  is  the  absence  of  machinery 
for  the  charging  and  discharging  operations.  The 
law  of  gravity  has  been  fully  taken  advantage  of, 
and  the  result  is  a  combination  of  conditions 
of  working  and  economy  in  labour  costs,  never 
before  approached.  The  shale  oil  retort  of  Scotland 
for  more  than  25  years  furnished  to  the  gas  in- 
dustry an  example  of  economical  methods  of 
handling  carbonising  material  in  bulk,  and  it  is 
fit  and  proper  to  state  that  the  vertical  gas  retort 
has  been  largely  borrowed  from  this  source.  The 
delay  in  adoption  of  the  vertical  retort  in  gas 
works  was  largely  due  to  questions  of  illuminating 
power,  but  it  is  reasonable  to  suggest  in  view  of  the 
greatly  improved  results  now  experienced  that  the 
retort  ought  to  have  been  installed  in  gaa  works 
many  years  ago.  Tlie  explanation  of  the  great 
economy  in  labour  is  understood  when  it  is  stated 
j  that  in"  the  horizontal  system  a  large  number 
1  of  small  size  units  of  retorts  are  employed  capable 
'  of  a  throughput  of  coal  per  diem  of  approximately 
15  cwt.  and  demanding  a  great  many  separate 
operations,  while  the  vertical  retort  is  a  much 
larger  unit  and  is  able  to  deal  with  a  quantity 
i  of  coal  from  3  to  5  tons  according  to  size,  and 
■  consequently  a  very  considerably  less  number  of 
retorts  is  needed.  In  my  own  case  instead  of  88 
horizontal  retorts  requiring  to  be  in  operation, 
only  12  vertical  retorts  are  needed  to  meet  a 
similar  output  of  gas.  The  operation  of  discharging 
the  coke  at  the  bottom  of  the  retort,  which  is 
water  sealed,  is  expeditious,  and  the  coke  being 
already  cooled  this  work  is  performed  with  an 
entire '  absence  of  heat  or  steam  arising  from 
quenching  of  the  red-hot  material  as  is  the  case 
with  horizontal  or  sloping  retorts.  The  discharge 
of  coke  takes  place  at  intervals  of  3  or  4  hours, 
according  to  the  demand  for  gas.  Immediat^y 
'  following  upon  the  discharge  of  coke,  the  whole 
'  contents  of  the  retort  are  displaced,  and  the  space 
j  left  at  the  top  of  the  retort  is  filled  with  fresh  coal. 
It  may  be  observed  that  the  coal  valve  in  use  for 
passing  the  coal  into  the  retort  is  operated  in  the 
most  simple  manner  possible,  and  is  a  distinct 
feature  in  the  simplicity  of  the  plant.  It  should 
be  pointed  out  that  no  measured  or  definite  quan- 
tity of  coke  requires  to  be  discharged  from  the 
retort  at  each  operation,  and  the  quantity  may  be 
increased  or  decreased  at  wdl.  The  quantity  of 
coal  put  into  the  retort  is  altered  as  a  matter  of 
course  in  the  same  manner. 

There  is  verv  considerable  flexibUity  m  the 
working  of  the  retorts  as  regards  throughput,  and 
the  writer's  experience  for  the  past  year  is  of 
interest  in  this  respect.  In  the  summer  months 
l'>  retorts  were  in  use  for  a  daily  output  of  320.000 
to  350.000  cubic  feet,  the  make  of  gas  per  retort 
per  24  hours  being  from  27.000  to  30.000  cubic  feet. 
During  the  past  winter  the  same  12  retorts  have 
sufficed  to  meet  the  daUv  demand  of  600,000  to 
650.000  cubic  feet,  the  make  of  gas  per  retort  per 
•^4  hours  having  increased  to  53,000  as  a  maximum. 
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the  average  figure  for  November  being  48,967 
cubic  feet.  It  is  of  striking  interest  to  note  f urtlier 
that  tlie  same  number  of  men  wore  employed  at  the 
maximum  lime  of  output  as  at  the  mininimn. 
These  results  were  ell'ected  by  increasing  the 
temperature  of  the  retorts  giving  a  larger  through- 
put of  coal  and  by  judicious  admission  of  steam 
whereby  a  quantity  of  water-gas  was  made,  the 
amount  of  steam  used  being  governed  by  the 
necessity  of  preserving  a  certam  standard  of 
quality  of  gas. 

As  has  ah'eady  been  emphasised,  the  labour 
saving  and  economy  in  wages  is  very  considerable. 
For  a  complete  working  year  with  horizontal 
retorts  and  machine  charging  only,  with  hand 
drawing  of  coke,  stokei-s'  wages  amounted  to 
£1825  10s.  4d.,  being  2s.  2fd.  per  ton  of  coal  carbon- 
ised, and  2-82  pence  per  1000  cubic  feet  of  gas 
made.  For  a  12  months'  working  of  vertical 
retorts  the  stokers'  wages  amounted  to  £70 1  18s.  5d. , 
being  Is.  Oid.  per  ton  of  coal  carbonised,  and  1-10 
pence  per  1000  cubic  feet  of  gas  made,  or  a  saving 
of  £1123  lis.  lid.  The  amount  of  gas  made 
for  the  two  complete  years  under  comparison  was 
practically  the  same.  It  ought  to  be  stated  for 
the  purpose  of  comparison  with  costs  in  other 
works  that  the  wages  cost  for  the  vertical  retorts 
includes  aU  handling  of  coal  and  coke,  labour 
at  boiler  for  steam  raising  for  the  whole  works 
i  supply,  cleaning  of  producers,  and  other  details 
of  work  necessary  for  the  working  of  the  installa- 
tion. As  exhibiting  the  ease  of  working,  two 
men  only  are  employed  per  shift  of  8  hours,  and 
during  night  time  and  on  Sundays  these  two  men 
are  the  only  employees  in  the  works,  they  giving 
attention  to  other  parts  of  the  plant,  exhauster, 
etc.  Tliese  conditions  also  obtain  throughout  the 
winter  months. 

The  following  are  the  results  of  a  48  hours'  test  of 
the  plant  carried  out  by  an  independent  expert : — 

Reeults  of  icorking  tests  on  vertical  retort  installation 
at  Alloa. 

Oo»l  carbonised  (Blairhall  nuts)     

G»8  made,  corrected  for  barometer,  temperature, 

holder  pressure,  and  error  of  meter  .....*. 
Q«s  made  per  ton  of  coal,  corrected  as  above  . . 
Gas  made  per  mouthpiece  per  24  hours,  corrected 

as  above  

CaloiiSc  value,  gross,  B.Th.U.  per  cub.  ft 

do.  net,        „  ,,        „  .... 

Candle  power,  by  No.  2  Argand  burner    

Coal  carbonised  per  retort  per  diem    

Coke  used  as  fuel  in  generators,  lb.  per  100  lb. 

of  coal  carbonised  (dry)  

Yield  of  tar,  gallons  per  ton  of  coal 

Sulphate  of  ammonia,  lb.  per  ton  of  coal      .... 
Sulphur  in  gas.   purified  by  iron  o.xide  only, 

grains  per  100  cub.  ft 

I<aphthalene  in  purified  gas   

Analysis  of  gas:  CO,,  20%;  unsaturated 
hydrocarbons,  20  ;  O,,  0-9  ;  CO,  11-5  ;  CHj,  31-0  ; 
Hj,  45-8  ;    Nj  (by  copper  oxide),  6-2%. 

Analysis  of  tar:  Specific  gravitv.  1073;  free 
carbon,  3-4%  by  weight.  Distillation:  Up  to 
130°  0.,  2-2%  by  volume;  130">  to  170°.  0-1; 
1/0°  to  230°,  12-4  ;  230°  to  270°,  15-3  ;  270°  to 
s30°,  11-4;    above  330°   (soft  pitch),  58-6%. 

A  comparison  of  the  chief  results  of  working 
is  between  horizontal  and  vertical  retorts  is  here 
^ven,  the  data  being  that  obtained  for  a  complete 
12  months  working  : — 


82-08  tons. 

999,400  cub.  f 
12,180       „ 

38,440       „ 
574 
516 
15-45 
3-16   tons. 

11-6 
14-5 
33-4 

4-4 
a  mere  trace. 


'oal  carbonised 

'as  made    !!!!!!! 

,  Do.         per  ton  of  coal    . ..'. 

oke  used  in  producers — lb.  per 

100  lb.  coal  carbonised    . . 

ar  made  per  ton     

nlphat«  of  ammonia  do.  do.' ' 


Verticals. 


13,349 

152,925,300 

11,455 

11-60 
15-14 

25-88 


Horizontals. 


16,410 

155,379,600 

9468 

18-2 
9-10 
21-50 


If  real  progress  in  the  manufactures  is  to  bo 
measured  by  the  additional  wealth  actually 
realised  from  a  ton  of  raw  material,  then  the  gag 
manufacturer  may  rest  satisfied  that  his  achieve- 
ment has  marked  a  big  step  forward.  I  have 
made  a  careful  calculation  of  the  exact  amount 
increased  value  obtained  from  a  ton  of  coal,  in- 
cluding wages  economy,  which  is  as  follows  :  Gas, 
2  id.  ;  tar,  8Jd.  ;  ammonium  sulphate,  4}d.  ; 
coke.  Is.  IJd.  ;  wages.  Is.  2id.  ;  total,  3s.  7Jd. 
The  figures  given  do  not  take  note  of  economy 
in  repairs  and  maintenance  of  plant.  In  this 
matter,  as  far  as  the  author  is  able  to  judge,  the 
life  of  the  retorts  as  a  minimum  should  reach 
2200  working  days,  and,  by  good  management 
in  the  control  of  heats,  there  is  no  reason  why  thLg 
period  should  not  be  exceeded.  The  life  of  the 
horizontal  retort  varies  between  ^vide  limits  and 
is  from  500  days  to  1100  days  but  the  latter 
figure  is  rarely  reached. 

There  are  three  distinct  types  of  vertical  retorts, 
viz.  :  intermittent,  continuous,  and  continuous, 
intermittent.  The  author  decided  in  favour  of  the 
continuous-intermittent,  but  the  system  to  be 
followed  is  to  some  extent  determined  by  local 
circumstances,  e.g.,  quahty  of  coke  required. 
The  continuous-intermittent  system  gives  constant 
gas  making  from  the  retorts,  but  intermittent  times 
of  charging  Avith  fresh  coal,  as  compared  with  the 
continuous  system  in  which  the  coal  is  fed  into  the 
retort  continuously.  Shortly  stated,  the  ad- 
vantages which  the  author  has  observed  with  the 
continuous-intermittent  retort  are  :  simplicity 
of  arrangement  for  charging  or  discharging  of 
retorts,  the  operations  being  quite  independent  of 
automatic  arrangements  ;  low  costs  of  operating 
the  plant,  and  where  a  water  supply  is  available 
in  the  works  for  filling  the  bottom  buckets 
sealing  the  retorts,  the  costs  m  this  regard  are 
practically  nil  ;  each  individual  retort  can  be 
controlled  within  wide  limits  as  to  extent  of 
charge  and  discharge  ;  the  operations  are  positive, 
that  is  to  say,  a  definite  discharge  of  coke  and 
charge  of  coal  is  made  at  the  same  time,  and  no 
further  attention  is  needed  until  the  next  period. 
The  outstanding  feature  of  advantage  is  un- 
doubtedly with  the  quaUty  of  coke  produced  as 
regards  its  physical  condition.  It  is  conceded 
that  in  order  to  make  a  coke  of  liigh  quality, 
as,  for  example,  in  the  coke  oven,  a  period  of  rest 
for  the  material  in  the  retort  is  a  necessity.  The 
quality  of  the  coke  as  regards  appearance,  size, 
and  small  quantity  of  breeze  made,  is  distinctly  in 
favour  of  this  system,  and  the  advantage  in  this 
respect  in  the  experience  of  the  ^vrite^  is  con,sider- 
able. 

The  quality  of  the  gas  produced  from  vertical 
retorts   is   generally   from   2    to    3   candles  lower. 
Candle  power  can  be  altered  at  will,  and  made  to 
vary  from  12  to  17  candles.     The  calorific  value, 
as  the  most  important  quality  of  the  gas,  can  also 
be  regulated  within  wide  limits  from  500  B.T.U. 
to  600  B.T.U.  according  to  conditions  of  working 
and  quality  of  coal.     The  true  value  of  coal  gas 
to  all  classes  of  users — except  for  the  naked  flame 
— is  measured  by  its  heating  value  whether  for 
incandescent  lighting,   cooking  and  heating,  and 
for  engines.     Kecent  legislation  has  been  in  the 
direction  of  requiring  gas   supply  authorities  to 
supply  gas  on  the   basis  of  heating  value  only, 
with  the  abolition  of  the  illuminating  power  test. 
For  the  purpose  of  this  paper  the  author  will 
leave  out  of  consideration  discussion  of  the  quality 
of  the  tar  produced,  as  the  subject  is  a  wide  one 
and    requiring    extended    reference.     It    may    be 
shortly  stated  that  the  quaUty  of  vertical  retort 
tar  shows  it  to  be  more  a  product  of  low  tempera- 
ture distillation,  and  it  contains  a  largo  amount  of 
paraffins  and  less  benzene  and  toluene.     Horizontal- 
retort  tar,  being  a  product  of  a  higher  temperature, 
contains   a   much  larger   percentage   of   aromatic 
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hydrooarbons,  and  the  necessity  of  cliangiug  the 
ch&Tiictar  of  the  vertical  tar  in  view  of  tlie  present 
xiHfent  necessity  for  benzene  ami  tohieno  is  a 
subject   demanding  experimental  investigation. 

The  coke  produced  in  horizontal  retorts  where 
the  coal  is  carbonised  in  comparatively  thin  layers, 
not  being  in  miiss  or  packed  together,  is  small, 
friable,  and  soft.  The  amount  of  breeze  or  small 
coke  produced  is  much  greater.  The  horizontal 
coke  moreover  contains  an  undue  amount  of  vola- 
tile njatter.  Samples  tested  from  time  to  time 
show  volatile  matter  present  to  the  extent  of  from 
li?«  to  -f^o-  Further,  having  regard  to  the  coke 
as  drawn  from  the  horizontal  retort  being  red 
hot  and  requiring  to  be  quenched  with  water,  the 
moisture  contenit  is  large  and  may  amount  to 
as  much  as  20  "„  in  weight.  Coke  produced  in 
the  vertical  retort  of  the  continuous-intermittent 
type,  with  time  and  mass  as  factors  which  improve 
the  physical  characteristics,  may  be  compared 
with  coke  produced  from  the  continuous  type, 
nvhere  the  coal  is  fed  into  the  retort  constantly 
in  a  slow  stream.  In  the  latter  system  the  coke 
contains  more  breeze,  the  single  pieces  being  also 
smaller,  and  more  particularly  when  semi-coking 
or  common  splint  coal  is  used.  l'\u'tlier,  the  coal 
being  in  continuous  movement  iiL-^ide  the  retort, 
the  coking  quahties  of  the  coal  are  not  fully  realised 
in  the  resultant  coke.  The  author  was  able  to  note 
in  practical  working  even  of  the  intermittent 
retorts,  that  when  the  coke  was  discharged  more 
frequently  in  small  quantities  in  from  one  to  two 
hours  instead  of  four  to  five  hours  tliere  was  a 
marked  difference  in  the  size  of  the  coke,  due  un- 
doubtedly to  the  aosence  of  the  rest  period  of  time. 
This  difference  of  result  between  the  two  present- 
day  types  of  vertical  retorts  is  not  without  its  im- 
portance when  the  difference  in  the  selling  value 
of  breeze  and  coke  is  coiisidered.  As  regards 
physical  characteristics,  the  coke  is  dry,  of  greater 
density,  and  of  a  steel  grey  colour.  The  moisture 
content  is  not  more  than  1  %,  and  in  this  regard  the 
less  Ciuantity  of  water  per  ton  compared  with 
horizontal  retort  coke  is  equal  to  from  1  to  2  J 
cwt.  per  ton.  The  following  are  analyses  of  vertical 
coke  and  malting  coke  produced  from  a  weU- 
known  coal :  — 


3Ialting. 

Vertical. 

Moisture  

VoUtUe  matter 

% 

4-73 

0-42 

82-79 
0-48 
1-40 

10-18 

0^?80 
0-70 

Fixed  carbon 

89-59 

0-42 

Nitrogen  

Ash   

1-54 
6-95 

100-00 

100-00 

Grains  per  lb.  {  Grains  per  lb. 


Ar«enlc : —  i 

Non-volatiie    i  faint  trace 

Volatile     0-014 

ToUi     I  0-014 


I 


nii. 
0-0028 
0-OU28 


It  will  be  observed  that  the  quality  of  vertical 
coke  compares  most  favouralily  with  the  special 
coke  prepared  for  malting  purposes.  The  amount 
of  arsenic  present  is  low,  but  this  result  Ls  not  due 
to  the  particular  process  under  review,  but  to  the 

auality  of  coal  used.  The  coke  has  been  in  use 
uring  the  pa«t  twelve  months  in  a  number  of 
))reweries  and  there  Ls  no  reason  why  gas  works 
having  vertical  retorts  in  use  should  not  be  able 
to  meet  the  requirements  of  brewers  for  coke. 
The  small  amount  of  volatile  matter  and  the  low 
percentage  of  sulphur  are  points  in  its  favour. 


For  suction  gas  producers  the  coke  L<  a  suitable 
fuel,  more  especially  as  the  extremely  sni^l 
quantity  of  volatile  matter  present  obviates  tar 
troul>les  in  the  working  uf  ihr  gas  engines. 

It  will  be  rocolloctod  that  Young  and  Beilby 
succeeded  in  increasing  the  anunonia  yield  froin 
shale  by  the  adoption  of  the  vertical  retort  in  shale 
oil  manufacture,  in  wiiich  the  author  had  some 
experience  in  earlier  years.  The  increased  yield  oi 
this  by-product  wjis  the  result  of  the  bulk  cart)on- 
isation  of  the  shale  in  mass  as  opposed  to  carbon- 
isation in  thin  layei-s  in  the  horizontal  retort. 
Steam  admittetl  to  the  retort,  by  decomposition 
yielded  with  the  lutrogen  in  the  shale  more  am- 
monia, while  there  was  the  protective  influence 
of  a  Large  excess  amount  of  steam  in  preventing 
the  ammonia  once  formed  from  decomposition. 
The  similarity  of  the  process  in  shale  oil  works 
and  gas  works  in  the  endeavour  to  increase  the 
ammonia  yielil  .ibruptly  ceases  wiien  the  object  of 
the  gas  maniifactvu-er  is  considered.  In  the  case 
of  shale,  the  steam  used  causes  a  gas  to  be  pro- 
duced of  practically  no  illununating  power,  and 
of  low  heating  value,  while  the  carbon  value  of  the 
spent  shale  Ls  reduced  to  nil.  Such  condition- 
of  working  are  opposite  to  those  obtaining  in  gas 
works  where  a  g.^KS  of  moder.ate  illuminatin'.; 
power  is  required  but  of  high  healing  value,  while 
the  carbon  value  of  the  spent  charge  of  coal,  viz. : 
coke,  Ls  fully  preserved.  So  far  therefore  as  coal  gas 
manufacture  is  concerned,  it  is  not  po.ssible  to 
follow  the  method  of  shale  oil  works  in  the  endea- 
vour to  increase  ammonia  yield, as  the  process  would 
require  to  be  carried  out  in  separate  retorts  and 
at  the  sacrifice  of  the  coke  and  the  production  of  a 
low  value  gas  which  could  not  be  put  to  prac- 
tical use. 

From  the  results  obtained  in  the  estimation  of 
nitrogen  in  a  number  of  Scotch  coals  it  was  thought 
that  the  varying  piTcentage  amount  present 
might  prove  a  guide  to  the  relative  value  of  the 
several  coals  in  yield  of  ammonia.  TliLs,  however, 
was  not  proved ;  indeed  a  number  of  the  samples 
tested  were  coals  from  a  particular  coalfield,  and 
while  the  nitrogen  present  was  higher  than  the 
average  the  yield  of  ammonia  in  gas  retorts  wa-- 
consistently  low.  Experiments  have  shown  that 
dealing  with  coals  in  Scotland  the  strong  coking 
coaLs  contain  the  largest  percentage  of  nitrogen, 
semi-coking  coals  next  in  order,  while  non-coking 
coals  are  lowest  on  the  scale  of  nitrogen  value. 
Gas  works  accustomed  to  the  use  of  coals  from  the 
Fife  coalfield,  for  example,  wiiich  are  largely 
non-coking,  have  experienced  low  resiUts  in 
ammonia  recovery.  The  results  of  the  testa  of 
coal  for  nitrogen  made  by  the  author  from  time  to 
time  have  shown,  and  this  has  been  pointed  oiU 
by  other  observers,  that  the  nitrogen  content 
of  a  coal  is  not  a  reliable  guide  to  the  ammonia 
yield  on  carbonisation.  By  far  the  larger  amount 
of  the  original  nitrogen  content  of  the  coal  is  left 
in  the  coke,  to  an  extent  varying  from  .50  %  t/O  05  % 
of  the  amount  of  nitrogen  in  the  original  coal. 
The  dLstriljution  of  nitrogen  in  coal  in  the  products 
of  distUlation  is  shown  in  the  investigation  made 
by  Mr.  James  McLeod  :  Nitrogen  in  coke,  ■58-3%  : 
in  tar,  3-9%;  in  liquor,  17-1%;  in  cyanogen, 
1-2%;  in  gas,  19-5  %. 

An  analysis  of  vertical  retort  coke  gave  l-Sl'J.j 
of  nitrogen,  which  is  equal  to  34-49  lb.  of  nitrogen 
or  1 02-6  lb.  of  sulphate  of  ammonia  per  ton  of  coke. 

The  results  of  the  work  of  different  investigator- 
goes  to  show  that  the  nitrogen  in  coke  Ls  dimculi 
of  recovery  as  ammonia,  and  thLs,  it  is  assumeil 
is  due  to  the  stability  of  its  combination  in  tli' 
carbonaceous  mass.  Embraced  with  thLs  circuni 
stance  Ls  the  fact  that  in  gas  manufactitfe  tin- 
d&sired  temperatures  for  the  making  of  a  good  ga-- 
are  opposed  to  the  praservation  of  ammonia  wheu 
once  formed.     The  problem  which  now  present- 
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itself  is  tho  possibility  of  the  reeovery  of  a  larger 
proportion  of  the  nitrogen  left  in  the  coke  under 
gas  works  eondition.s.  It  niay  bo  stated  quite 
safely  that  any  aldMupt  to  recover  a  lai-ge  amount 
of  tho  total  available  can  only  be  done  by  com- 
plete comb\istion  of  the  coke.  The  laboratory 
process  of  the  estimation  of  nitrogen  in  coke  by 
comhustioi\  Mith  soda  lime  has  long  ago  been  tried 
with  llie  "  Cooper  "  process  in  which  the  coal  was 
mixed  with  limo  liefore  carbonisation.  The 
process  was  never  successful  <>xcept  to  a  very 
limited  degree,  and  while  slightly  improved  results 
in  ammonia  yield  were  got  at.  some  works  the 
method  has  long  since  been  discontinued. 

The  nitrogen  in  coke  is  generally  assumed  to  be 
in  the  from  of  a  highly  stable  nitrogen  compound. 
The  nitrogen  so  combined  is  extremely  difficult,  to 
separate  for  the  purpose  of  recovery  in  manufac- 
ture of  ammonia,  and  after  prolonged  exposure 
to  higlt  temperatin-es  the  amount  remains  practic- 
ally the  same,  The  conspicuous  experiments  of 
Tervet  (this  Journal,  1883,  2,  445),  however,  have 
shown  that  the  fixed  nitrogen  can  be  gradually 
and  almost  completely  converted  into  ammonia 
by  passing  hydrogen  gas  over  a  long  period  at  a 
given  temperature,  and  under  other  conditions 
of  dilution  of  gases.  The  experiments  of  Tervet 
were  carried  out  as  long  ago  as  1883,  the  series 
of  tests  giving  results  equal  to  60  lb.  sulphate 
of  ammonia  per  ton,  while  the  coke  value,  it  was 
stated,  was  in  no  way  destroyed.  No  practical 
application  of  these  experiments  on  the  large 
scale  has  met  with  the  success  that  w-ould 
make  a  satisfactory  commercial  process.  With  the 
"  Mond  "  type  of  producers,  guarantees  are  given 
of  a  production  of  70  lb.  of  svdphate  of  ammonia 
per  ton  of  coke,  which  may  be  in  the  foi-m  of 
breeze.  With  coke  containing  1-4%  of  nitrogen 
this  shows  an  efficiency  of  ammonia  recovery  equal 
to  70  lb.  o\it  of  a  possible  theoretical  148  lb.,  or 
47  %.  By  this  method,  it  has  been  possible  to  get 
the  best  results  so  far  obtained  in  the  quest  after 
the  harnessing  of  the  inert  nitrogen. 

In  consideration  of  what  has  been  Stated  the  gas 
manufacturer  is  rudely  brought  back  to  his  own 
coal  retort,  and  the  problem  of  increasing  the 
ammonia  j-ield  from  the  coke  ere  it  leaves  the  retort. 
In  studying  the  gasification  of  coal  in  retorts  for 
the  production  of  an  illuminating  gas,  and  having 
regard  to  high  ammonia  yield,  it  must  be  observed 
that  the  temperatures,  while  at  one  stage  favour- 
able, at  a  later  stage  are  destructive.  In  a  single 
piece  of  coal  which  is  undergoing  the  process  of 
gasification,  one  can  conceive  of  the  molecule  of 
ammonia  being  formed,  but  destroyed  almost 
immediately  ere  it  passes  through  the  outside 
crust  of  coke  at  a  liigh  temperature.  While  a 
high  temperature  is  favourable  to  the  synthetic 
production  of  anunonia  the  valuable  product 
may  be  almost  immediately  destroyed.  Ammonia 
gas  begins  to  decompose  at  a  temperature  of  500°  C, 
and  under  certain  conditions  of  exposure  to  heat 
as  regards  surface  and  time  contact  the  complete 
decomposition  takes  place  about  900°  0.  These 
conditions  of  temperature  of  destruction  do  not 
necessarilv  obtain  in  gas  retorts  where  the  tem- 
perature may  reach  to  from  1000°  C.  to  1100°  C, 
as  owing  to  the  diluting  influence  of  the  other 
gases  the  decomposition  is  retarded.  At  the  same 
time,  a  considerable  quantity  of  ammonia  is 
undoubtedly  destroyed  from  naked  contact  with 
red  hot  coke  and  the  heated  sides  of  the  retort. 

In  order  to  ascertain  what  higher  yield  of 
ammonia  was  possible  by  passing  steam  into  the 
mass  of  red  hot  coke  at  the  bottom  of  the  vertical 
retort,  the  author  was  able  to  carry  out  the  follow- 
ing experiment.  The  heating  of  the  retorts  was 
adjusted  so  as  to  have  a  comparatively  low  tem- 
perature at  the  top  for  a  distance  from  6  to  8  feet 
down,  while  the  temperature  near  to  the  bottom 
of  the  retorts,  except  for  the  last  3  to  4  feet,  was 


increased  so  as  to  ensure  the  decomposition  of 
the  ^ater  vapour  in  the  mass  of  red  hot  coke. 
The  amount  of  steam  used  was  limited  by  the 
amount  of  water  gas  produced,  and  tho  necessity 
of  maintaining  a  proper  illuminating  gas  without 
the  expense  of  loo  nuich  em-ichmcnt.  The  use 
of  steam,  therefore,  was  intermittent,  and  it  was 
not  possible  to  obtain  the  advantage  of  anything 
like  an  excessive  amount  which  would  have 
helped  to  protect  the  ammonia.  Even  under  these 
conditions  the  yield  of  ammonia  for  a  complete 
month's  working  showed  but  a  small  increase. 
Under  normal  conditions  without  steam  25-88  lb. 
sulphate  of  ammonia  was  produced  per  ton  of 
coal,  and  with  steam  27-8(3  lb.  The  make  of  gas 
per  ton  of  coal  increased  to  13,164  cubic  feet. 

To  summarise  the  position  of  the  gas  manufac- 
turer in  the  matter  of  increasing  tho  yield  of 
ammonia  tinder  present  conditions  of  gas  supply, 
with  restrictions  as  to  illuminating  po\\er  and 
heatii;^  value  of  tho  gas,  it  is  fairly  evident  that 
the  conditions  existent  in  the  retort  are  opposed 
to  anytliing  like  a  satisfactorily  large  increase 
in  yield  being  obtained.  Tho  writer  is  of  opinion, 
and  the  subject  has  long  been  one  of  unusual 
interest  to  hmi,  that  catalysis  ^vill  probably 
in  the  end  afford  a  surprising  result.  Surmise  of 
this  kind  may  not  be  very  hopeful,  but  in  not  a 
few  technical  processes  on  the  large  scale  has  it  been 
found  that  the  presence  of  a  suitable  catalyst 
has  yielded  results  most  unexpected. 

As  bearing  upon  the  .subject  of  the  decomposition 
of  ammonia  in  the  retorts  with  formation  of 
cyanogen  the  following  practical  experience  of  the 
author  on  the  large  scale  will  be  interesting.  During 
the  last  ttoee  years  of  working  of  the  horizontal 
retorts  the  amount  of  cyanogen  found  in  the  gas 
was  exceptionally  large,  and  evidence  of  this  was 
seen  in  the  corrosive  action  on  the  iron  of  the 
purifier  cover?,  the  working  parts  of  the  station 
meter,  particularly  the  measuring  drum  wMch 
at  places  was  pitted  into  holes,  and  most  serious 
of  all  the  gas  holder  sheets,  particularly  those  on 
the  bottom  lifts.  The  presence  of  iron  compounds 
of  cyanogen  was  exhibited  in  the  colour  of  the 
water  in  the  purifier  lutes,  station  meter,  and 
gas  holder  tanks,  it  being  of  a  distinct  blue  coloiu-. 
The  production  of  cyanogen  was  due  to  the  high 
temperature  in  the  retorts  wliich  were  being 
forced  in  order  to  increase  the  yield  of  gas  owing 
to  shortage  of  retort  power,  and  probably  an 
uneven  thickness  in  the  layers  of  coal  in  the  retorts. 
Anotlier  unsatisfactorj',  and  unprofitable,  feature 
was  the  less  amount  of  sulphate  of  ammonia 
realised  from  the  coal.  The  trouble  arising  from 
cyanide  was  due  in  part  at  least  to  the  decom- 
position of  the  ammonia  at  a  high  temperature 
due  to  the  interaction  of  the  nitrogen  of  the 
ammonia  and  the  red  hot  carbon.  It  may  be 
stated  .shortly  that  during  the  21  months  working 
of  the  vertical  retorts  all  traces  of  an  excess  amount 
of  cyanide  have  disappeared.  The  vertical  retort 
with  mass  carboni.sation  in  respect  of  cyanogen 
trouble  lias  shown  an  improvement  and  saving 
doubly  beneficial. 

Discussion. 

Mr.  J.  D.  Bruxtox  said  that  the  retorts  described 
must  be  verv  hot  where  the  gasification  took  place 
and  fairly  cool  at  the  top  :  in  liis  own  experience, 
where  such  variations  of  temperature  occurred, 
the  o-reater  the  number  of  joints  in  the  furnace 
bricks  the  better  it  was.  Bricks  in  large  sections 
ha-l  alwavs  cracked,  and  now  they  were  usmg 
what  were  known  as  •'  scone.s."  Six  years  seemed 
a  very  long  life  for  a  retort  subject  to  such  vana- 
tioti  of  temperature.  ,    ,     ,     . 

:SIr   G    II.  Gfjimell  said  he  beUeved  that  since 
the    vertical   retorts   had   been   put   in   at    Alloa 
there  had  been  no  trouble,  whilst  the  coke  vas  ot 
a  much  higher  qualitv  than  that  from  horizontal 
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retorts,  and  there  was  a  further  advantage  in  the 
fact  tliat  the  tenipcraturos  imd  working  conditions 
could  bo  variiHl  much  more  readily  to  meet  require- 
ments than  was  the  case  with  horizontal  retorts. 
lie  thoujrht  tliat  if  ever  conditions  became  favour- 
able for  the  jras  manufacturer  to  make  fuel  similar 
to  "  coalite."  it  couM  be  done  much  more  satis- 
factorily in  a  vertical  than  iu  a  horizontal  retort. 
Mr.  N'apikk  asrreed  entirely  with  .Mr.  Brunton 
as  to  the  necessity  of  IniiKlins  vertical  retorts  with 
single  bricks ;  retorts  built  in  tliat  way  wonUl 
probably  last  longer  than  tliose  made  up  of  larce 
sections,  in  which  case  the  possibilities  of  cracking: 
were  greater.  ^\  hilst  the  dilYerence  iu  tempera- 
ture between  the  top  and  bottom  of  the  retort 
was  very  great,  that  dilVerence  did  not  vary  from 
time  to  time.  Xo  fireclay  material  could  with- 
stand great  differences  of  temperature  without 
disintegration  after  a  short  time. 


Meeting  held  at  Edinburgh  on  fVedncsday,  January 
19lh,  1916. 


MK.    D.    B.    DOTT   IX    THE    CH.UR. 


THE  FT7KCTI0X.S  -VXD   ORGANISATION   OF 
A    TECHNICAL    LABORATORY. 

BY  B.  D.  PORRITT,  B.SC.  (LOXD.),  F.I.C. 

A  factory  generally  must  be  considered  as  a  I 
highly  organised  and  intricate  maclune.  and,  save 
in  special  industries  of  a  purely  chemical  character  ' 
or  depending  on  the  development  of  new  processes, 
the  chemist  cannot  be  considered  as  the  mainspring, 
but  rather  as  one  of  ths  several  parts  essential  fo 
the  smooth  working  of  the  whole  mechanism. 
Consequently,  it  is  generally  found  that  a  consider- 
able proportion  of  the  activity  of  a  technical 
laboratory  is  occupied  in  work  associated  with  the 
engineer,  the  buyer,  and  the  salesman. 

The  chemist,  like  the  other  members  of  the 
executive  staff,  cannot  demonstrate  his  value  to 
the  business  by  any  profit  and  loss  statement,  and 
the  efficiency  of  all  such  employees  nnist  be  judged 
by  the  smooth  working  of  the  factory,  the  improve-  i 
ments  effected,  and  the  value  of  the  business  sales 
judged  by  the  commercial  conditions  of  the  period. 

It  is  evident  that  the  organisation  of  the  labor- 
atory will  vary  greatly  according  to  the  nature  of  I 
the  particular  industry,  the  size  and  complexity  I 
of  the  factory,  and  the  variety  of  the  articles 
manufactured.  The  suljsequent  details  of  organi- 
sation are  suggested  for  the  laboratory  of  a  large 
factory  of  a  complex  character  requiring  very 
thorough  scientific  control,  and  no  doubt  consider- 
able simplification  would  be  po.ssible  in  cases 
where  there  is  little  variety  in  the  raw  material 
purchased  and  the  products  manufactured.  Any 
simplification  of  the  organisation  will  not,  however, 
affect  the  following  primary  obiects  for  which  a 
works  laboratory  should  exist. 

1.  To  assist  the  cliief  engineer  in  power,  water, 
and  lighting  control,  to  examine  metals,  lubricants, 
paints,  and  materials  generally  used  iti  construc- 
tional work.  2.  To  co-operate  with  the  buyer  in 
securing  the  cheapest  satisfactory  raw  materials, 
and  to  8'ipcr%ise  deliveries  of  supplies.  3.  To 
investigate  any  difTiculties  in  the  manufacturing 
departmente  which  seem  to  require  a  scientific 
examination  beyond  the  capabilities  of  the  super- 
intendent or  foreman  in  charge.  4.  To  test  the 
finished  goods  before  despatch  from  the  factory. 
').  To  examine  and  report  on  the  value  of  com- 
petitors' products,  to  assist  the  sales  department 
in  any  technical  questions  raised  by  customers,  and 
to  suggest  new  comniercial  applications  for  the 
products  of  the  works.  0.  To  carrj-  out  investiga-  ' 
tions  with  a  view  to  devising  new  processes  and    | 


improving  existing  ntethods  of  manufacture. 
7.  To  control,  where  necessary,  manufacturing 
operations  Viy  means  of  tests  made  in  the  laboratory. 

In  order  to  carry  ovit  its  varied  functions  satis- 
factorily, it  is  custon\ary  when  a  largo  S''ientiflc 
statT  is  employed  to  suluiivide  the  laboratory  into 
several  sections,  amongst  which  the  following 
departments  will  generally  appear  : — Research 
laboratory,  general  laboratory,  experimental 
testing  laboratory,  routine  laboratory,  library 
•and  oilicc.  The  .success  or  failure  of  the  laboratory 
as  a  determining  factor  in  the  prosperity  of  a  works 
largely  depends  on  the  judgment  of  the  cliief 
chemist  iu  selecting  a  capable  stAtf  of  aasist^int 
chemists,  in  directing  their  energies  and  enthusiasm 
into  profitable  channels,  and  in  securing  the  best 
results  from  their  work. 

In  designing,  organising,  and  stfl,fflng  a  laboratory 
for  commercial  pvirposes.  both  elliciency  and  cost 
must  ahv.ays  be  kept  in  view,  so  that  while  equip- 
ment and  st^ilf  must  be  thoroughly  adequate  m 
quality  and  quantity  for  the  work  required  in 
order  to  secure  tlie  best  resiUts.  lime  .and  labour- 
saving  devices  and  methods  must  be  installed 
%\herever  possible,  and  all  unnecessary  work  care- 
fully eliminated.  As  it  is  particularly  important 
that  the  trained  stall'  should  not  be  encumbered 
with  routine  and  clerical  work,  it  is  customary  to 
employ  unqualified  men  or  women  to  can-y  out 
all  the  routine  analyses  and  tests  of  a  simple 
straightforward  character,  suitable  precautions 
being  taken  to  check  periodically  the  accuracy  of 
their  work.  Such  laboratory  assistants  are  usually 
divided  into  two  classes  according  to  their  pro- 
ficiency. The  staff  of  the  laboratory  may  there- 
fore consist  of  the  following  grades  : — Chief 
chemist,  dep.artmental  chief  chemists,  assistant 
chemists,  typist,  and  flret  and  second  class  labor- 
atory assistants.  The  selection  of  the  trained 
chemical  staff  should  be  influenced  by  the  following 
considerations  : — Only  fully  trained  and  qualiflea 
university  and  technical  college  men  should  be 
considered  for  appointment,  with  preference  for 
those  possessing  some  research  experience.  .Appear- 
ance, tact,  energy,  and  business  abiUty  must  be 
considered  as  well  as  scientific  attainments.  It  is 
desirable  to  draw  the  staff  from  varied  schools  of 
science  to  ensure  variety  of  training,  ideas,  and 
methods.  A  uniform  salary  scheme  should  be 
drawn  up  on  a  liberal  scale  for  the  various  grades 
and  departments  of  the  laboratory.  The  hours  of 
work  should  be  reasonable  and  adequate  holiday.s 
allowed. 

Appointments  to  the  permanent  staff  should 
be  made  only  after  a  ))eriod  of  probation  has 
shown  the  applicant  likely  to  prove  satisfactory 
in  all  ways.  When  an  applicant  for  a  post  as 
assistant  chemist  enters  on  his  period  of  probation, 
it  is  customary  in  some  estaVilishments  to  attach 
him  to  the  routine  laboratory  with  a  view  to  his 
securing  a  general  acquaintance  with  the  daily 
work  passing  through  the  labor.itory.  More  satis- 
factory results  are  likely  to  be  secured  by  the 
adoption  of  the  system  of  employing  the  pro- 
bationer on  work  bringing  him  into  intimate 
daily  contact  with  the  cliief  chemist,  who  will 
then  be  able  to  form  an  opinion  on  scientific, 
business,  and  personal  grounds  as  to  the  desirability 
of  confirming  the  appointment.  Should  the 
decision  be  favourable  the  now  assistant  chemist 
can  then  be  transferred  to  the  section  of  the 
laboratory  for  which  his  temperament,  training, 
and  abilities  seem  to  render  him  most  flttoil. 

The  selection  of  Laboratory  assistants  frequently 
does  not  receive  the  careful  attention  which  it« 
importance  merits,  having  regard  to  the  way  in 
whi<h  the  work  of  the  trained  statT  can  be  liglitenod 
by  an  efficient  routine  laboratory  staff. 

Considerable  difference  of  opinion  exists  regard- 
ing the  suitabiUty  of  women  for  such  work,  and 
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undoubtedly  considerable  objections  exist  to  the 
employment  of  a  mixed  laboratory  staff.  How- 
ever, in  cases  in  which  there  is  no  necessity  for 
assistants  to  come  in  contact  with  the  workers  in 
the  factory  and  suitable  arrangements  can  be 
made  for  their  control  by  a  trained  chemist  of  their 
own  sex,  the  results  which  have  been  obtained 
by  women  in  other  spheres  of  commercial  and 
industrial  acti\"ity  would  seem  to  indicate  the 
works  routine  laboratory  as  another  field  in  which 
they  might  be  introduced  with  advantage. 

The  selection  of  assistants  front  boys  employed 
infactorv-  departments,  which  is  ,a  com-se  frequently 
adopted,  is  open  to  two  serious  objections.  In  the 
flret  place  it  results  in  a  staff  of  assistants  possessing 
an  inferior  school  education,  and  secondly  it 
increases  the  possibility  of  the  leakage  of  con- 
fidential information  regarding  work  in  progress  in 
the  laboratory.  In  any  laboratory  in  which 
extensive  use  is  made  of  unqualified  assistants  it 
is  therefore  desirable  to  introduce  a  scheme  with 
sufficiently  attractive  prospects  to  secure  the  best 
of  the  boys  leaving  the  local  middle  class  schools 
at  the  age  of  16 — 17  years,  with  the  intention  of 
entering  commercial  life.  Such  a  scheme  will 
require  to  embody  an  initial  salary  equal  to  that 
which  such  a  boy"s  services  would  command  in  an 
office,  rising  by  regular  increments,  subject  to 
satisfactory  progress  and  conduct,  to  a  maximum 
equal  to  the  initial  salary  of  an  assistant  chemist. 
Every  inducement,  moreover,  should  be  offered 
by  the  payment  of  fees,  train  fares,  etc.,  to  secure 
the  regular  attendance  of  such  assistants  at 
evening  classes  in  approved  subjects  bearing  on 
their  work,  since  it  is  nianifestly  almost  impossible 
to  give  during  ViusLness  hours  any  systematic 
instruction  regarding  theoretical  foundations  on 
which  their  work  is  based. 

The  laboratorj'  typist  will  require  some  acquaint- 
ance with  elementary  chemistry,  together  with 
French,  German,  and  indexing,  in  addition  to  the 
usual  quahflcations.  The  possession  of  a  good 
modem  school  education  should  therefore  be  con- 
sidered the  essential  in  a  candidate  for  this  post. 

The  equipment  of  a  technical  laboratory  will 
naturally  greatly  depend  on  the  nature  of  the 
industry  with  which  it  is  concerned,  and  this  part 
of  the  subject  can  be  treated  only  in  a  general  way. 
Every  technical  la!)oratory  should  be  equipped 
■«vith  the  most  efficient  plant  and  apparatus  obtain- 
able, and  kept  thrdughout  scrupulously  clean  and 
in  good  order.  .Siilaries  are  the  largest  item  in 
the  maintenance  costs  of  the  department,  and  no 
omission  of  equipznent  or  organisation  is  an 
economy  when  it  reduces  the  output  of  useful  work 
in  either  quality  or  quantity.  For  this  reason  a 
laboratory  should  be  roomy,  well-lighted,  well- 
ventilated,  maintained  at  a  comfortable  tempera- 
ture, and  equipped  with  all  the  necessary  apparatus 
and  reagents.  To  secure  co-operation  and  unity 
of  action,  the  different  sections  of  the  department 
should  be  accommodated  in  one  building  or  in 
buildings  as  near  together  as  can  be  conveniently 
arranged.  Tlic  department  should,  moreover,  be 
centrally  situated  in  the  factory,  and  be  in  tele- 
phonic communication  with  the"  manager  and  the 
other  members  of  the  seivior  staff. 

Besides  the  laboratories  proper,  suitable  pro- 
vision will  have  to  be  made  for  space  devoted  to 
the  balance  room  or  rooms,  store  for  apparatus 
and  chemicals,  store  fcr  samples  which  have  been 
submitted  for  report,  office  and  library,  and  chief 
chemist's  office. 

With  a  small  laboratory,  considerable  simplifi- 
cation in  the  number  of  additional  rooms  can,  of 
course,  be  effected  by.  utilising  the  laboratory 
space  for  storage  purposes.  A  separate  balance 
room,  in  addition  to  the  laboratorv  proper,  should 
however  always  be  provided,  which  may  serve  at 
the_3ame  time  as  office  and  librarv. 


The  work  of  the  department  may  be  said  to  fall 
under  the  throe  foUowmg  headings  : — I.  Research. 
2.  General.    3.  Routine. 

1.  Research.  The  work  done  under  this  heading 
may  be  either  for  the  benefit  of  the  works  or  for 
the  improvement  of  the  laboratory  itself.  Text- 
books on  chemistry  and  technical  handbooks  are 
generally  found  very  deficient  as  sources  of 
analytical  methods  suitable  tor  every  industry  or 
works.  It  is  therefore  necessary  for  each  indivi- 
dual la!)oratory  to  devise  analytical  methods  and 
apparatus  capable  of  yielding  results  of  sufficient 
accuracy  and  with  sufficient  speed  for  the  general 
and  routine  work  to  bo  carried  out  without  hitch. 
CoiLseciuently,  the  research  work  necessitated  by 
the  compilation  of  a  "  Method  Book  "  should 
bo  the  first  consi<leration  of  the  research  chemist.  It 
is  unfortunate  that  the  necessity  for  this  special 
work  is  not  ob\-ious  to  those  outside  the  laboratory, 
aitd  therefore  not  realised  by  the  business  man, 
devoid  of  a  thorough  scientific  training,  who  is  so 
frequently  found  acting  as  works  manager.  He, 
perhaps  naturally,  will  look  for  results  to  follow 
immediately  on  the  completion  of  staff  and  equip- 
ment, and  will  be  impatient  of  delay  on  what,  to 
him,  will  appear  a  trifling  detail  compared  with 
the  important  factory  problems  waiting  investig- 
ation. 

This  latter  aspect  of  the  work  of  the  research 
chemist  has  recently  been  the  subject  of  many 
papers  in  our  scientific  periodicals,  and  it  will 
suffice  to  say  that  for  any  industry  of  a  chemical 
nature  the  success  or  failure  of  the  research 
chemist  will  determine  whether  the  business  with 
which  he  is  associated  is  progressive  or  merely 
content  to  follow  the  imi)rovements  introduced  by 
its  competitors. 

^liile  well-trained  chemists  of  good  scientific 
ability  may  be  considered  as  a  relatively  numerous 
class,  the  true  investigator  who  combines  the 
qualities  of  originality  and  scientific  imagination 
with  thoroughness  is  indeed  rare,  and  the  success 
of  the  research  laboratory  will  greatly  depend  on 
the  discovery  of  such  a  man  as  chief. 

Research  work  cannot  be  carried  out  in  odd 
moments  spared  from  other  duties,  and  one 
investigation  only  at  a  time  should  be  undertaken 
by  each  member  of  the  st.aff. 

A  preliminary  programme  should  be  drawn  up 
at  the  start  indicating  the  end  in  view  and  the 
experiments  wliich  it  is  thought  necessary  to 
undertake  in  order  to  obtain  the  information 
desired.  It  is  the  practice  in  some  works  with 
large  scientific  staffs  to  appoint  a  "  research 
committee  "  from  the  senior  members  to  meet 
periodically  in  order  to  draft  these  schemes  and 
to  consider  and  offer  suggestions  regarding  the 
work  in  progress.  Finally,  it  is  essential  that  the 
laboratory  generally,  and  the  research  department 
in  particular,  should  have  easy  access  to  a  library 
containing  the  more  important  scientific  periodicals 
and  works  of  reference. 

2.  General  work.  This  portion  of  the  work  of 
the  laboratory  is  the  one  most  obviously  profitable 
and  therefore'likely  to  appeal  to  the  manufacturer. 
By  means  of  scientific  control  it  is  frequently 
possible  to  effect  monetary  savings  amounting  to 
large  sums  either  in  the  supplies  of  raw  materials 
or  in  the  production  of  power  and  heat.  More- 
over, goods  of  a  more  uniform  quality  and  conse- 
quently increased  sales  and  decreased  complaints 
should" result  from  the  regular  inspection  of  both 
raw  materials  and  finished  products.  The  general 
work    of    the    laboratory    may    be    classified    as 

follows : —  ,    ,  ,.  i.  -iu 

A.  Factory  supplies  control  (in  co-operation  wrtn 
the  purchasing  department),  with  a  view  to  securing 
the  cheapest  satisfactory  raw  matenal.<?  and  to 
supervise  the  delivery  of  supplies.  B.  Engineering 
and  poicer  supplies  control,  in  collaboration  with 
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the  chief  engineer,  to  select  the  most  suitable 
miahty  ot  fuel,  etc.  C  General  factory  tcork. 
Kequests  for  iufonuatiou  and  assist anre  in  n>inor 
tliftioiilties  may  be  roieiveil  fnnn  the  superinteml- 
ents  ami  foremen  i.f  ilepai-tnients  :  and,  in  addition, 
tlie  inor^  serious  manufacturing  tiinilile*;  which  are 
outside  the  scope  ot  the  factory  stall  will  li.ive  to 
be  invest i:;ated.  In  addition  to  this  purely  factory 
work  the  laboratory  will  often  be  required  to  give 
assistance  to  the  sales  department  in  consequence 
of  customers  reqiiiring  all  their  purchases  to  be 
supplied  to  specification,  and  in  invest iijatins;  com- 
plaints and  examining  material  returned  as 
defective. 

The  complexity  ot  the  work  and  the  number  of 
the  samples  will,  in  a  large  laboratory,  necessitate 
the  adoption  of  a  regular  system  of  reportuig  and 
indexing.  When  the  nature  of  the  work  neces- 
sitates application  of  physical  tests  a  small 
laboratory  is  frequently  installed  for  this  purpose, 
occasionally  combined  with  a  miniature  factory 
plant,  designed  to  carry  out  experiment .-;  on  a  small 
scale  preparatory  to  tests  in  the  factory. 

3.  Iioiili)ie  trork.  A  considerable  proportion  of 
the  experimental  work  resulting  from  the  fa<'tory 
duties  of  the  laboratories  will  consist  of  straight- 
forward estimations  carried  out  in  accordance  with 
instructions  contained  in  the  Method  Book  and 
well  within  the  powers  ot  a  laboratory  assistant. 
All  such  work,  therefore,  should  be  p.assed  on  to 
the  routine  laboratory,  the  trained  chemist  merely 
having  to  secure  represent  .at  ive  samples  and 
to  report  the  results  of  the  analyses,  thus  leaving 
himr.?lf  free  to  undertake  more  important  and 
profitable  work. 

The  value  ot  the  chemist  to  the  manufacturer  is 
unquestionable,  but  it  shoulii  not  be  emphasised 
to  the  exclusion  of  other  factors  equally  essential 
for  commercial  success,  and  we  should  not  attribute 
our  industrial  shortcomings  to  neglect  of  research 
without  realising  that  such  neglect  is  only  one 
manifestation  of  a  lack  of  foresight,  thoi-oughness, 
and  organisation.  While  the  in.stitution  ot  an 
efTicient  laboratory  will  certainly  make  a  good 
business  better,  the  chemist  unaided  will  seldom 
transform  a  failure  into  a  successful  enteiprise, 
since  the  manufacturer  who  has  failed  to  appreciate 
the  necessity  for  scientific  assistance  until  his 
business  is  on  the  brink  of  disaster  has  generally 
committed  many  oth'^r  vital  en-ors  ot  commercial 
judgment  in  addition  to  the  omission  ot  a  labor- 
atory. Not  until  a  .sound,  far-sighted,  and  enter- 
prising policy  is  pursued  by  the  management,  and 
the  staft  is  efficient,  loyal,  and  well-organLsed,  can 
the  laboratory  exercise  to  the  full  its  functions  as 
a  centre  ot  intellectual  activity  in  the  works  and 
a  factor  in  the  progress  and  prosperity  ot  the 
bu.siness. 

Discussion. 

The  Cfiairjian  said  that  it  was  difficult  some- 
times to  prove  arithmetically  that  lalioiatories 
were  of  real  advantage  to  the  works.  That  h<ad  to 
be  learned  by  experience.  In  the  selection  of  a 
site,  coal  supplies,  means  of  carriage,  and  so  forth 
were  con.sidered,  but  an  important  point  for  any 
new  industry  to  consider  was  the  locality  and  the 
probable  opposition  to  anything  in  the  n.ature  ot 
the  slightest  odour  wliicli  might  ot  necessity  be 
evolved.  His  own  experience  was  that  for  routine 
work  a  woman  chemist  did  very  well,  and  he 
thought  that  they  were  ad.apted  to  learn  a  limited 
number  of  sperial  tests.  If  anything  required 
original  consideration  or  initiative,  as  a  ndo  they 
were  weak  in  that  direction. 

Dr.  J.  P.  LoKGSTAFF  said  that  in  technical 
colleges  there  was  usually  a  course  of  "  technical 
chemistry  "  in  which  such  things  as  pyrometry 
and  calorimetry  and  so  on  were  taught  very  fully  ; 
he  had  asked  one  or  two  heads  of  works  whether 


they  liked  to  take  in  a  man  who  had  had  somo 
experience  ot  technical  chemistry  or  not,  and 
without  exception  those  to  ivhom  ho  had  spoken 
s;»id  they  would  rather  have  a  lu.in  who  had 
learned  pvuv  dieniistry.  .and  they  would  teach  liiin 
technical  chemistry  themselves,  lie  did  not  see 
the  advantage  of  that  to  the  works.  He  would 
have  thought  that  a  student  who  had  gone  through 
a  course  of  technical  chemistry  would  be  ot  more 
\isc  at  once  in  a  works  than  one  who  had  not. 

Mr.  J.  Dixon  BiirxTox  said  that  they  had 
found  it  ot  advantage  to  hand  the  (lovernment 
inspectors  over  to  their  laboratory,  and  let  tluir 
scientific  department  show  them  the  way  to  test, 
because  a  number  of  them  were  unable  to  test 
according  to  the  specifications  themselves. 
Formerly  they  had  hancled  them  over  to  the  fore- 
man ot  the  department  where  the  material  was 
manufactured,  but  now  they  took  them  to  the 
central  scientific  department,  and  had  very  much 
better  results  and  not  so  many  rejections  as  before. 
In  their  <,wn  laboratory  they  had  for  a  number  ot 
years  bought  coal  on  calorific  values,  and  saved 
a  considerable  sun\  ot  money  liy  doing  so,  and 
also  in  variovis  other  departments,  but  it  was 
sometimes  difficult  to  estimate  the  amount  saved 
by  a  laboratory. 

Mr.  .1.  Rutherford  Hill,  Mr.  J.  F.  Briggs, 
Mr.  WiiXL^MS,  and  Dr.  Jerdan  also  spoke. 

Mr.  PoRRiTT.  replying  to  Dr.  LongstalT  regarding 
the  desirability  ot  including  some  technical 
tr.aining  in  the  chemical  curricula  of  the  univer- 
sities and  technical  colleges,  said  he  thought  that 
depended  on  the  length  of  time  which  the  student 
had  at  his  disposal.  At  the  end  ot  the  usual  three 
years'  course  it  was  highly  desirable  that  the 
student  should  spend  a  further  year  on  specialised 
scientific  work,  wliich  might  either  take  the  form 
of  general  technical  training  in  the  control  of  fuel 
for  the  production  of  power  and  the  general  types 
of  plant  employed  on  a  manuf.acturing  scale,  or 
research  investigations  in  pure  or  applied  chemistry. 
The  student's  choice  would  be  influenced  by  indi- 
vidual inclination  and  aptitude.  As  to  which 
training  would  prove  the  more  important  depended 
on  the  nature  of  the  post  which  a  chemist  was 
called  on  to  fill. 


Jlr.  D.    B.    DoTT   contributed  a  note  on  "The 
Permanence  of  Writing  Ink." 


Communication. 


THE  IODINE  jUJSORPTION  AUD  TENDENCY 

TO    .SLUDGE    FORMATION    OP   SOME 

HYDROCARBON  OILS. 

BY  L.  O.  RADCLIFFE  AKD  C.  POLYCHRONI3. 

Three  well-known  methods  are  available  tor 
determining  the  percentage  of  iodine  absorbed  by 
an  oil,  viz.,  tho.se  of  Hiibl,  Hanus,  and  Wijs. 
Unfortunately  the  results  obtained  when  any  of 
these  reagents  is  applied  to  one  and  the  same 
for  the  same  length  of  time,  do  not  agree  with  the 
figures  rcsidting  from  the  use  of  either  ot  the 
other  two  solutions.  If,  in  determining  the  iodine 
absorption  of  an  oil  by  any  of  these  methods,  the 
expermients  are  carried  out  always  under  the 
same  conditions,  then  concordant  results  are 
obtainable,  but  these  results  will  be  widely  dift'erent 
from  those  olitained  when  using  another  reagent. 
The  length  of  time  an  oil  is  submitted  to  the  action 
ot  the  reagent  is  a  very  important  factor,  a«  is  also, 
but  to  a  lesser  extent,  the  temperature  at  which 
the    experiment    takes    place ;    furthermore,    to 
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secure  concordant  results  it  is  essential  that  at 
least  double  as  much  iodine  should  he  added  as 
the  oil  can  absorb.  The  influences  of  the  above 
conditions  .show  themselves  very  clearly  in  the 
case  of  fatty  oils  and  still  more  so  in  determining 
the  iodine  values  of  mineral  lubricatin;^  oils. 
Therefore  in  detennining  the  percentage  of  iodine 
absorbed  by  a  mineral  oil,  some  carefully  defined 
method  should  be  \ised,  in  which  the  exact  nature 
and  composition  of  the  reagent,  the  length  of  time 
given,  etc.,  should  be  specilied. 

The  experiments  recorded  Ijolow  exemplify  the 
effects  of  ditTerent  conditions  and  the  variations 
duo  to  the  nature  of  the  reagent  when  the  test  is 
applied  to  hydrocarbon  oils.  The  following  is  a 
detailed  accoimt  of  the  preparation  of  the  tliree 
reajgents  used  for  the  subsequent  determinations. 

To  prepare  Wijs'  solution  glacial  acetic  acid 
was  fractionally  distilled  and  the  portion  boiling 
at  118-5°  C.  collected  for  the  preparation  of  the 
reagent.  The  acid  used  did  not  reduce  chromic 
acid.  Exactly  8-5  grms.  of  pure,  resubhmed 
iodine  was  added  to  about  -100  c.c.  of  this  acetic 
acid,  contained  in  a  dry  flask  fitted  with  a  calcium 
chloride  tube  to  exclude  moisture,  and  to  another 
400  c.c.  of  the  acid,  contained  in  a  similar  flask, 
was  added  7-8  grms.  of  pure  iodine  trichloride.  The 
two  flasks  were  gently  warmed  and  shaken  until 
everything  was  dissolved,  then  cooled,  the  con- 
tents mixed,  and  made  up  to  one  litre  with  the 
acetic  acid  used  for  rinsing  the  flask.  The  inter- 
action which  takes  pla<^'e  is  in  accordance  with 
the  equation  : — 

ICl3  +  I,=3ICl. 

Almost  every  text-book  dealing  with  oils  is  in 
error  as  to  the  amount  of  iodine  that  should  be 
used  in  preparing  Wijs'  solution.  H.  Dubovitz 
(Chem.-Zeit.,  1914.  38, 1111 ;  this  J.,  1915, 305)  deals 
at  some  length  with  this  error  and  recommends  the 
quantities  given  above,  adding  the  statement 
that  a  solution  made  in  tliis  way  is  very  stable. 
For  further  information  on  this  subject  a  paper 
by  Niegemann  and  Kayser  (Chem.-Zeit.,  1915, 
78,  491)  should  be  consulted. 

Hiibl's  reagent  was  made  as  usual,  by  dissolving 
25  grms.  of  pure  iodine  in  500  c.c.  of  95  "„  alcohol 
and  30  grms.  of  powdered  mercuric  chloride  in 
a  further  500  c.c.  of  the  alcohol.  The  two  solutions 
were  preserved  separately  in  well-stoppered  l)ottles 
in  a  cool,  dark  cupboard.  Equal  volumes  of  the 
two  solutions  were  mixed  12 — 18  hours  before  use 
and  in  every  case  a  blank  test  was  run  at  the  same 
time  as  the  absorption  of  the  iodine  by  the  oil. 

To  prepare  the  Hanus  solution,  13-2  grms.  of 
pure  iodine  was  dissolved  in  one  litre  of  glacial 
acetic  acid,  prepared  as  for  Wijs'  reagent,  and 
finally  3  c.c.  of  bromine  was  added. 

The  following  general  method  was  used  in 
determining  the  percentage  of  iodine  absorbed  by 
the  oil,  no  matter  which  of  the  three  reagents  was 
being  applied.  The  oil  was  weighed  in  a  thin 
glass  tube  made  by  melting  the  closed  end  of  a 
small  test  tube  and  flattening  it  so  that  it  woidd 
stand  upright  on  the  balance  pan.  In  every  case 
the  amount  of  oil  taken  was  not  less  than  0-2  grm. 
nor  did  it  exceed  0-3  grm.  Tlie  tube  and  its 
contents  were  dropped  into  a  clean,  thoroughly 
dry,  stoppered  bottle  of  500  c.c.  capacity,  then 
10  c.c.  of  the  solvent  w-as  added,  .cliloroform  for 
Hiibl's  reagent  and  carbon  tetrachloride  for  W^ijs' 
method.  \Mien  the  oil  had  dissolved,  25  c.c.  of 
the  reagent  wa«  added  from  a  pipette.  To  ensure 
uniformity  in  the  volume  delivered,  it  is  advisable 
to  hold  the  pipette  in  a  vertical  position  and  to 
allow  three  drops  to  drain  out.  In  aU  the  experi- 
ments blank  tests  were  done  at  the  same  time  and 
under  exactly  the  same  conditions,  and  the  figures 
recorded  are  those  obtained  from  at  least  duplicate 
experiments.  The  stoppered  bottles  and  their  con- 
tents were  then  allowed  to  stand  in  a  dark  cup- 


board for  the  specified  time,  after  which  20  c.c.  of 
a  10  "g  solution  of  potassium  iodide  was  added 
and  well  mixed  with  the  contents  of  the  bottle 
finally  300  c.c.  of  cold  water  «as  added  and  the 
excess  of  iodine  titrated  with  .V  /lO  sodium 
thiosulphate  solution  witli  starch  as  indicator.^ 

The  following  data  indicate  how  different  the 
results  are  when  using  different  reagents  for  the 
same  periods  of  time  on  the  same  oil.  Two  oils 
were  used  and  each  was  ascertained  to  be  free 
from  saponiflable  matter  by  heating  with  nietaUio 
sodium,  when  no  frothing,  etc.,  occurred.  In 
each  case  the  duration  of  the  test  was  two  hours. 


Table  1. 

Sp.gr.  at  1 
15-5°.      - 

Percentage  of  iodine  absorbed. 

Hubl. 

Wijs. 

Hanus. 

Oil  1   

Oil  2  

0-905 
0-925 

10-8 
14-0 

23-7 
34-4 

30-9 
36-0 

Certain  observations  led  the  authors  to  investi- 
gate the  influence  of  temperature  on  the  per- 
centage of  iodine  absorbed  when  using  each  of  the 
three  reagents.  Oil  1.  was  used  and  the  duration 
of  the  test  was  two  hours. 

Table  2. 


Temperature 

0°C. 

10°  C. 

20°  C. 

Hubl's  reagent   

Wijs'        ,,          

8-9 
20-9 
25-7 

9-9 
22-6 
27-9 

10-9 
23-7 

31-0 

As  will  be  seen,  the  effects  were  particularly 
noticeable  in  the  case  of  the  Hanus  reagent. 

The  following  experiments  were  conducted  to 
ascertain  how  far  the  absorption  of  iodine  was 
influenced  by  the  length  of  time  the  oils  were 
exposed  to  the  action  of  the  reagents,  and  for  these 
experiments  Oils  1  and  2  were  used  : — 

Table  3. 
No.  1  oil. 


Time. 

Hubl. 

Wijs. 

Hanus. 

Hours. 

2             

%  Iodine. 
10-7 
10-7 
11-6 
12-8 
12-9 
13-0 
13-2 

%  Iodine. 
23-7 
25-6 
29-9 
31-3 
31-7 
31-9 
32-4 

%  Iodine. 
30-9 

i     

33-3 

8     

33-9 

12     

34-3 

18     

35-9 

24     

37-3 

48     

38-1 

Table  4. 
No.  2  oil. 


Time. 


Hours. 
2 
4 

8 
12 
18 
24 

48 


Hubl. 


Wijs. 


Hanus 


%  Iodine. 
13-4 
14-0 
15-1 
15-9 
17-8 
18-4 
18-7 


Iodine. 

%  Iodine. 

34-4 

36-0 

36-4 

38-2 

37-1 

40-8 

38-0 

43-7 

41-7 

46-5 

42-2 

50-7 

42-5 

52-0 

Kt  this  stage  the  use  of  Hanus  solution  was 
abandoned  because  it  was  found  that  very  slight 
differences  in  the  amounts  of  bromme  used  for 
making  up  the  reagent,  led  to  varying  results 
being  obtained.  Thus,  with  a  slight  excess  of 
bromine  a  high  percentage  was  absorbed  in  two 


342  RADCUFFE  AND  POLYCHRONIS— lODnSE  ABSORPTION  OF  HYDROCARBON  OILS.    [Mar.  31,  1018. 


hours,  whilst  with  very  little  less  bromine  present 
the  same  perooutairo  was  attaiaetl  only  after  the 
uiixturo  had  stood  for  foity-eisht  houiV;. 


5  15 


=  14 


t  IS 


2    i    6    8    10   12   14   18  18    20  22  24 
Time  in  hours. 


4     6    8    JO   12    14   16    18    20    22    24 
Time  in  hours. 


It  was  thought  Interesting  to  investigate  the  ac- 
tion of  Wijs'  and  lliiljl's  reagents  under  the  usual 
conditions  on  a  saturated  hydrocarbon,  and  for  tiiis 
purpose,  iflopentane,  C,-,!!,,,  as  used  in  the  "  Har- 
court    standard    light    photometer    lamp,"    was 


chosen.  The  sample  had  a  boiliiiir  point  of  29-5"' 
to  32r)T.  and  sp.gr.  of  0(i2l>  at  ]5•5^  It  was 
weighed  in  thin  glass  bullis  with  long  capillary 
points  which  wore  scaled  in  the  Hanio,  dropped 
into  woU-stoppored  l-'Ottles  containing  the  iocfino 
reagent  and  the  usual  solvent.  'Plm  bulbs  were 
then  broken  by  violently  shaking  the  bottle  and 
then  allowing  the  niixturo  to  stand  as  usual. 
As  was  anticipated,  the  pentano  exposed  under 
these  conditions  for  two  hours  and  for  twenty- 
four  iKun-s  did  not  absorb  tlio  slightest  amount 
of  iodine  from  either  of  the  two  reagents.  Further 
experiments  wore  made  using  as  an  example  of 
an  uiisatiuated  hydiocarbon,  pure  iso-aniylone, 
(CJl3).C  :  CUt'lIj,  this  liaving  about  the  same 
complexity  as  pentane.  It  was  manipulated 
as  described  for  pentane.  The  reaction  was 
extraordinarily  ra]>id  ;  in  the  ih'st  experiments  the 
colour  of  tlie  iodine  solution  was  instantiy  dis- 
charged, but  by  using  a  suitable  excess  of  the 
iodino  reagent  it  was  possible  to  determine  the 
percentage  of  iodino  absorbed  by  the  iso-amyleno 
l)y  titrating  as  usual.  Ilei-e  a  dilViculty  arose 
wlien  using  NVijs'  reagent  because  the  colour  of  tlio 
titr.ited  so  lution  repeatcdl  y  ret  urned  aft  cr  standing 
a  moment.  Tlie  dilticulty  was  not  so  apparent 
when  using  Hiibl's  solution.  It  was  overcome 
by  titrating  immediately  after  adding  the  water  i 
under  these  conditions  iso-amylene,  CjHio, 
absorbed  357  %  of  iodine,  the  theoretical  absorption 
corresponding  to  the  formation  of  CjUioI,  being 
about  303%,  these  figures  being  obtained  when 
using  Wijs'  reagent.  The  action  of  Hiibl's  solution 
w.as  much  slower  and  in  two  hours  only  287%  of 
iodino  had  been  absorbed.  In  carrying  out  the 
iodine  absorption  methods  tlie  necessity  of  using 
dry  bottles  was  shown  by  the  fact  that  wlien 
a  bottle  rinsed  with  water  and  simply  drained 
was  used,  much  lower  percentages  of  iodine  were 
absorbed.  Experiments  were  also  made  to  ascer- 
tain if  the  presence  of  a  small  quantity  of  carbon 
bisulpliide  in  the  carbon  tetrachloride  affected  the 
strength  of  Wijs'  solution.  Carbon  tetrachloride 
tree  from  carbon  bisulphide  was  made  by  shaking 
commercial  carbon  tetrachloride  with  alcoholic 
potash,  whereby  soluble  potassium  xanthate  is 
formed.  Water  was  added  to  cause  the  separation 
of  the  dissolved  carbon  tetrachloride,  this  was 
drawn  oft,  dried  over  anhydrous  calcium  chloride 
and  distilled.  This  sample  was  examined  quanti- 
tative! v  bv  the  method  devised  by  one  of  us  (this 
Journal,  1000,  28,  229)  and  found  to  be  free  from 
carbon  bisulphide,  of  which  the  commercial  article 
contained  2o  to  3%.  10  c.c.  of  each  sample  was 
mixed  with  25  c.c.  of  Wijs"  solution  and  after  two 
hours'  standing  titrated  as  usual.  Identical  results 
wore  obtained  in  each  case. 

Incidentally  ethane  tetrachloride  (Westron) 
ethylene  trichloride  (Westrosol),  perchlorethylene, 
and  pontachlorethylene  were  examined  for  their 
action  on  Wijs'  sohition  and  were  found  to  bo  very 
little  if  at  all  affected,  after  twenty-four  hours' 
contact.  Dichlorethylene  showed  a  decided  tend- 
ency to  absorb  iodine. 

H.  Moore  has  stated  (Engineer,  August  20, 
1915)  that  a  deternunation  of  the  iodine  value 
should  piovide  an  indication  of  the  liability  of  an 
oil  to  form  acids  under  air  compres.sor  conditions 
and  in  the  lubrication  of  Diesel  engines,  but  he  is 
undecided  as  to  whetlier  the  copper  of  tiio  coolers 
acts  as  a  catalyt  ic  agent  or  not.  It  is  well  known  that 
hydrocarbon  oils,  such  as  are  used  in  transformers 
for  insulating,  frequently  deposit  sludge.and  testa 
have  been  devised  in  which  the  deposition  of 
sludge  by  an  oil  is  determined  by  passing  a  stream 
of  air  or,  tjctter,  oxygen  through  the  warm  oil  in 
the  presence  of  sheet  copper.  There  is  therefore 
nothing  improbable  in  his  .supposition,  and 
furtliermore  ne  cites  experiments  whic^h  go  to  show 
that    the    acid-forming    tendencies    of    oils    vary 
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greatly  and  are  certainly  to  some  extent  dependent 
on  the  iodine  value,  though  by  no  meatts  propor- 
tional to  this  figure.  The  same  worker  further 
elaborates  tiiis  suggestion  in  the  "  I'otroleum 
World  "  (Vol.  XII.,  No.  183,  pp.  617—019). 

The  inve,stigation  of  the  phenomena  of  sludging 
is  engaging  the  attention  of  the  Research  Com- 
mittee of  the  Institution  of  Electrical  Engineers 
and  is  admittedly  a  matter  of  great  importance.  A 
report  on  this  subject  is  contained  in  the  Jour. 
I.E.E.,  Vol.  53,  No.  239,  pp.  Uii  el  seq.  The 
authors  have  determined  the  percentage  of  iodine 
absorbed  by  some  transfornier  oils  and  desire  to 
express  their  indebtedness  to  The  Briti.sh  Westing- 
house  Co.,  Ltd.,  for  six  samples  of  transformer  oils 
to  which  they  appended  the  amount  of  sludge 
which  each  oU  deposited-  The  duration  of  the 
tests  was  two  horns  both  for  Wijs'  and  Hiibl's 
reagent,  and  the  results  set  forth  below  hint  at 
there  being  a  relationship  between  the  percentage 
of  sludge  deposited  and  the  percentage  of  iodine 
absorbed. 


Table 

5. 

1 

Sp.gr.  15-5°. 

Sludge  by 
weight. 

HuWs. 

WUs". 

OU  1 

• 
0-8582 

% 
0-70 
O-IO 
005 
0-40 
0-50 
0-10 

14-5 

1-7 

1-7 

8-9 

10-6 

12-7 

29-3 

„  2 

„  3  

„  A.B.2 

„     „   8  

..     „   9 

...       ■   0-S848 
0-8441 
0-8714 
0-8618 
0-8588 

7-7 

6-1 

21-6 

26-5 

27-5 

This  application  of  the  iodine  absorption  test  is 
being  further  studied  with  a  view  to  establishing, 
if  possible,  a  relationship  between  the  sludging  of 
a  transformer  oU  and  its  unsaturated  character. 

A  pale,  neutral,  refined  rosin  oil,  oflered  for 
electric  insulation  had  a  sp.gr.  0-985  and  was  free 
from  rosin  acids  ;  it  absorbed  in  a  two  hours  test 
— Wijs'  127-2%  of  iodine,  Hubl  54%  of  iodine. 

Other  qualities  of  rosin  oils  have  been  examined 
with  the  following  results  : — Crude  rosin  oU,  for 
grease  manufactiwe,  sp.gr.  1-010,  containing  50  to 
tJO",,  of  rosin  acids,  absorbed  129-7%  of  iodine 
(Wijs)  and  76-9%  (Hiibl).  A  crude  rosin  oil,  of 
the  quality  known  as  "  Blue  Billy,"  sp.gr.  0-994 
and  containing  15  to  20  °o  of  rosin  acids,  absorbed 
»3-l%  iodine  (Wijs)  and  52-6  "i,  (Hiibl).  A  refined 
rosin  oil,  used  for  printing  ink.  and  having  a  sp.gr. 
1-000  and  containing  20  to  30%  rosin  acids, 
ab.sorbed  1030%  iodine  (Wijs"),  600%  (Hubl). 
The  authors  have  examined  a  number  of  American, 
Russian,  and  Scotch  lubricating  oUs  ;  in  each  case 
the  duration  of  the  test  was  two  hours.  Each  oil 
was  examined  for  saponifiable  matter  by  the 
metallic  sodium  test  and  with  one  single  exception, 
negative  Tesults  were  obtained. 


T.UJLE  6. 

Pelroleum  jellies. 

\Vliit«  petroleum  jelly  absorbed 5-1%    of   iodine  (Wijs). 

Yellow  21-2  „ 

Dark  greenish  „  20-6  „ 


Table  7. 
American  lubricating 

oils. 

Sp.gr.  at  15-5°. 

Hubl. 

Wijs.- 

Cylinder  oil     

0-875 
0-895 
0-901 
0-895 

10-2 
in.n 

22-8 

Valve  oil 

24-5 

i.-.-J 

1        9-2 

in.H 

30-5 

Cylinder  oU     

20-5 

Cylinder  oil  (black)  . . 

0-900 

80-9 

Valve  oil      

0-904 
0-901 

32-3 

34-0 

Table  8. 
Russian  lubricating  oils. 


Sp.gr.  at  15-5°. 


HiUbl.       Wijs. 


Cylinder  oil 
Cylinder  oil ,  . 
Cylinder  oil  . 
Engine  oil  . . . 
Black  oil 
Spindle  oil  . . . 
Gas  engine  oil 
Engine  oil   ... 


0-914 
0-915 
0-902 
0-904 
0-913 
0-899 
0-908 
0-909 


9-9 
11-4 
13-2 
6-4 
6-7 
4-5 
7-0 
6-5 


Table  9. 
Scotch  lubricating  oils. 


22-0 
23-3 
27-6 
16-8 
17-1 
14-4 
12-1 
17-1 


|Sp 

gr.  at  15-5°. 

Hubl. 

Wijs. 

Lubricating  oil*      

1 

0.895 
0-901 
0-873 
0-890 
0-9025 

23-8 
25-2 
31-6 
24-5 
19-5 

47-8 

Spindle  oil 

Lubricating  oil  A 

„  b 

„  0 

48-8 
56-8 
49-8 
43-6 

♦  This  oil  contained  a  small  percentage  of  saponifiable  oil. 

We  have  to  thank  The  Broxburn  Oil  Co.,  Ltd., 
for  samples  A,  B,  and  C,  these  being  pure  hydro- 
carbon ods  manufactured  from  crude  shale  oil ; 
they  are  stated  to  be  unsuitable  for  transformers. 

The  mechanical  properties,  such  as  lubricating 
value,  tendency  to  gum,  etc.,  of  the  oils,  are  also 
being  studied  and  the  results  will  be  communicated 
in  another  paper. 

School  of  Technology, 

Manchester. 
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fn»ek.—l  fr.  05 


L-GENERAL ;  PLANT ;  MACHINERY, 

Patents. 
Drying  gas  ;   Ap-paratus  for .    H.  A.  Brassert, 

Chicago,  ni.    U.S.  Pat.  1,169,919,  Feb.  1,  1916. 

Date  of  appl.,  Oct.  1.  1915. 
The  drjet  consists  of  a  horizontal  casing  provided 
with  a  number  of  rows  of  baffles  arranged  vertically, 


the  baffles  of  one  row  being  fixed  at  an  angle  to 
the  baffles  of  the  next  row.  Means  are  provided 
for  spraying  the  baffles  in  sequence,  whereby  the 
water  taken  up  by  the  gas  during  the  spraying 
operation  wiU  be  deposited  upon  the  baffles  with 
which  the  gas  comes  into  contact  later.  The  rows 
of  baffles  may  be  arranged  in  pairs,  and  the  baffles 
of  adjacent  "rows  may  be  fixed  at  right  angles 
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to  one  another.  Tho  iHanu'tor  of  the  dryer  must 
be  twice  tliat  of  the  inlet  pipe  in  order  that  the 
gas  may  pivss  thi-oiisih  the  dryer  at  JV  speed  U»ss 
than  that  at  whieh  the  moistmv  will  he  carried 
alon^  by  the  pis.  and  greater  than  that  at  wliich 
no  water  is  deposited  on  the  baftles. — J.  B.  C.  K. 

Grinding  and  cnishinri  mills.  E.  Bouvier,  Kieder- 
nzwil.  Assignee  of  \V.  Bruderer,  Flawil.  Switzer- 
land, ling.  Pat.  24.120.  Dec.  15.  1914.  Under 
Int.  Conv.,  Dec.  IS,  1913. 

One  or  more  grinding  rollers,  cylindrical  or  other- 
wise, are  positively  ilriven  and  mounted  on  fixed 
axes  either  within  or  without  one  or  more  grinding 
rings  of  suitable  shape,  which  yield  elastically 
upon  the  passage  of  the  material  wliich  is  being 
ground. — W.  F.  F. 

Pulverising  and  sifting  apparatus.    W.  A.  Dawson, 
Hidl.     Eng.  Pat.  3586,  Mar.  G,  1915. 

The  material  is  fed  from  the  hopper,  E,  to  the 
chamber,  a,  where  it  is  ground  between  the 
rotating   members,   c,   and   the  spring-controlled 


J7~r..,xzr^°^ 


members,  /.  The  material  is  then  projected  on 
to  the  rotary  member,  m,  Carrying  small 
rotary  brashes,  p,  which  strike  against  fixed 
brushes,  q.  After  passing  m,  the  material  is 
sifted  successively  through  screens  into  collecting 
sacks.— W.  F.  F. 

Dryer  for  grain  and  similar  granular  material. 
H.  Fiirmever,  Cassel.  Ger.  Pat.  287,855, 
Aug.  23,   1913. 

A  VERTICAL  screw  conveyor,  mounted  in  the 
centre  of  an  upright  cylindrical  dryer,  produces 
a  circulation  of  the  granular  material  upwards 
in  the  central  zone  and  downwards  near  the 
periphery.  A  current  of  hot  air  is  passed  either 
upwards  or  downwards  througli  the  central  zone 
of  the  dryer. — A.  S. 

Drying  apparatus  for  liquids.  E.  Glacier,  geb.  Hein- 
rich,  Stuttgart.    Ger.  Pat.  287,051,  Aug.  19, 1913. 

Plates  depending  from  an  endless  chain  dip  into 
the  liquid  and  carry  a  film  of  it  tlu-ough  the 
drying  chamber.  Tlie  dried  material  is  removed 
froni  the  plates  by  a  pair  of  scrapers,  so  mounted 
that  they  bear  like  springs  against  the  plate  on 
either  side.  Above  the  scrapers  is  a  pair  of 
compound  levers  ;    ae  each  -plate  patsses  upwards 


between  the  scrapers,  the  portion  of  the  endless 
chain  carrying  the  plate  strikes  against  the  level's, 
wliieli  thereupon  cause  the  scrapers  to  swing 
apart. — A.  S. 

Cciilrifugal  separator  [ridrr  mill].  O.  Ikloratb,  St. 
Louis  t'ountv.  Mo.  U.S.  Pat.  1,170,55-1,  Feb.  8, 
19115.     Date"  of  appl.,  Feb.  11,  1915. 

The  pulp  container  consists  of  a  perforated  vertical 
cylinder  rotating  within  an  outer  perforated 
cylinder,  tlie  material  being  fed  through  by  a 
helical  convenor  to  a  rotary  grater  at  tbe  end. 
T«o  scra]iinc  edges  are  jiroviiled.  one  to  receive 
tlie  material  froiu  the  container  and  the  other  that 
fi-om  the  conveyor. — A\'.  F.  F. 

Separation  of  liqiiids  [oil  and  water] ;    Process  for 

.    O.  If.  >.onnenbruch,  Xew  KocheUe,  N.Y., 

Assignor  to  De  l>a  Vergne  .Machine  Co.  U.S. 
Pat.  1.170.55S,  Feb.  S,  1910.  Date  of  appl., 
Aug.  24,  1915. 

The  oil  is  allowed  to  rise  to  the  surface  of  the 
water  and  is  displaced  by  introducing  water 
below  it  in  a  continuous  tlow,  the  displacement 
being  stopped  avitouiatically  when  the  pressure 
of  the  mixture  is  eiiual  to  that  of  the  displacing 
water.   -W.  I'.  1". 

Cooling    hut     saturated    solutions ;      Process    and 

apparatus  for .     M.  Mitrciter,  Wathlingen. 

Ger.  Pat.  287,586,  Jan.  4,  1914. 

The  hot  solution  flows  through  a  series  of  super- 
posed tro\ighs.  each  provided  at  the  bottom 
with  a  jacket  througli  which  a  cooling  liquid  flows 
in  the  opposite  direction.  Scrapers,  preferably 
arranged  in  the  form  of  an  endless  chain,  move 
through  each  trough  in  the  same  direction  as  the 
hot  liquid  but  at  a  lower  velocity  ;  these  remove 
crystals  deposited  on  the  bottom  and  sides  of 
the  trovigh,  and  raise  them  on  to  a  flat 
portion  at  the  top  of  the  scraper,  whence  they  are 
carried  away  by  the  more  quickly  moving  hot 
liquid.  The"  troughs  are  arranged  in  a  casing 
closed  at  one  end  and  connected,  at  the  other  end, 
with  an  exliauster  for  removing  vapours. — A.S. 

Crystallising  apparatus.  F.  Fiedler,  Leopoldshall, 
Sta-ssfurt.     Ger.  Pat.  288,522,  Jan.  23,  1914. 

The  apparatus  consists  of  a  series  of  cells,  of  the 
same  size,  arranged  side  by  side.  The  cooling 
liquid  flows  through  alternate  cells  of  the  series 
in  one  direction,  and  the  solution  under  treatment 
flows  through  the  other  cells  in  the  opposite 
direction.  The  cells  containing  cooling  liquid 
are  provided  with  stirrers.  In  each  of  tlie  other 
cells  are  scrapers  which  remove  crystals  deposited 
on  the  vertical  walls,  and  a  bucket  conveyor 
which  collects  crystals  from  the  bottom  of  the 
cell  and  removes  them  ;  in  the  first  cell  of  the 
series  the  scrapers  may  be  dispensed  with,  and  a 
w-ater-jet  device  provided,  by  which,  at  the  end 
of  the  working  period,  the  contents  of  the  cell 
may  be  discharged  into  the  next  cell  of  the  series. 

— A.  8. 

Fire-cxlinguishing    agents;     Manufacture    of 

and  the  fircproofing  of  solid  and  liquid  bodies. 
Ij.  I'ink  and  F.  Dannert,  Berlin.  Ger.  Pat. 
287,592,  Feb.  21,  1914. 

The  employment  of  the  trihydrate  of  stannic 
chloride  is  claimed.  This  substance  is  decoin- 
posed  at  120' C.  into  chlorine  and  stannic  acid, 
tho  latter  forming  a  protective  incrustation 
over  the  bvu-niug  material. — J.  F.  B. 

Filtering  apparatus  for  combustible  gases  carrying 
spontaneously     infianunable     dust ;      Method    of 

operating .     IJ.  Bocking  und  Co.,  Brebach. 

Uer.  Pat.  288,223,  Apr.  30,  1914. 

The    combustible    gas    is    displaced    by    a    non- 
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combustible  gas  before  iiitrodiuing  air  to  clean  the 
filters,  and  before  puttiui;  the  filters  into  operation 
.again,  the  air  is  displaced  by  a  non-conibustible 
gas.  Waste  combustion  gases  may  bo  used  as 
the  non-combustible  gas,  preferably  after  using 
them  first  to  hoat  the  gas  to  be  filtered. — -A.  S. 

Suction  filler  ;    Rotary ior  hut  liquids.     P.  H. 

Miiller,  Hanover.  Ger.  Pat.  288,337,  Dec.  9,  1913. 

A  ROTATING  filtering  drum  dips  at  its  lower  part 
into  the  mixture  to  bo  filtered,  and  a  liquid  is 
sprayed  on  to  the  upper  part  to  wash  the  cake 
of  solid  matter  collected  on  the  surface  of  the 
drum.  The  wash-liquor  is  guided  by  fixed 
collectors  in  the  interior  of  the  drum  into  a  pipe 


Creosote  oil  is  suitable  for  use  in  Diesel  engines. 
Tars  for  use  in  Diesel  engines  must  have  high 
hydrogen  content  (due  to  aliphatic  hydrocarbons), 
low  free  carbon  content,  preferably  a  high  calorific 
value,  low  viscosity,  less  than  2  "„  of  water,  a  coke 
value  below  IS",,,  and  ash  below  015%  (see  also 
Constam  and  Schliipfer,  this  J.,  1913,  1096).  Low 
temperature  carbonisation  yields  tars  most  closely 
in  accordance  with  these  requirements  ;  if  neces- 
sary, motor  spirit  coidd  bo  extracted  before 
selling  as  fuel  oil.  The  fractional  condensation  of 
tars  (see  Purves,  this  J..  19iri,  329)  affords  a 
further  possible  source  of  fuel  oil  ;  it  is  suggest<>d 
that  three  fractions  should  be  collected,  the  middle 
fraction  free  from  naphtha  being  used  as  fuel  oil. 


Analyses  of  fuel  oils. 


Sp.gr. 
15' C. 

Water. 

Ultimate  composition. 

Ash. 

Coke. 

Xet  calorific  value. 

Free 
carbon. 

Bcicription. 

C. 

H. 

0.  &  y. 

^- 

Calories. 

B.Th.C. 

Horizontal  retort  t-ir     

Inclined  retort  tat      

Vertical  retort  tar 

Otto-Hilpenstoclv  coke  oven  tar 
J*imon-Carv*s  coke  oven  tar  . 
C'liamber  oven  tar 

1-180 
1-157 
1-089 
1-208 
1-090 
1-082 
1-058 
1-054 
1-172 
0-974 
0-884 
1-065 
0-889 

1-75 

1-11 

2-25 

6-00 

0-50 

1-29 

3-00 

0-59 

3-0 

none 

none 

1-00 

none 

91-5 

89-9 

88-0 

90-0 

88-1 

88-2 

85-8 

92-2 

89-5 

87-25 

85-6 

90-1 

86-7 

5-2 

6-0 

6-8 

5-4 

5-6 

6-9 

8-1 

6-8 

5-75 

9-8 

H-4 
6-8 

12-55 

2-6 

3-6 

3-8 

3-8 

6-1 

4-6 

5-49 

0-4 

0-55 

2-59 

2-48 

2-4 

0-11 

0-5 

0-5 

0-6 

0-8 

0-2 

0-3 

009 

0-6 

0-84 

0-36 

0-4 

0-50 

0-64 

0-20 
0-02 
0-03 
0-02 
0-07 

traces 
0-11 

traces 
0-36 
none 
none 
0-2 

traces 

24-0 
18-5 
6-1 
26-8 
60 
7-3 
8-2 
18-7 
23-4 
1-05 
0-S4 
3-0 
0-60 

8,645 
8,671 
8,664 
8,624 
9.261 
8.737 
8:776 
8,647 
8,288 
9,243 
9,558 
9,243 
10,108 

15,561 
15,626 
15,613 
15,523 
16-670 
15.727 
15,797 
15,563 
14,918 
16,637 
17,204 
16,637 
18,194 

18-2 
14-0 

1-7 
23-9 
traces 

3-0 

Low  temp,  carbonisation  tar 

Water-ga>  t.ir 

lt|A<f-fiirn^pp  tar 

2-2 

6-8 
9-5 

Blast-furnace  tar  oU   

Oil  distilled  from  low  temp,  tar 

Horizontal  retort  tar  oil    

Tennsyhaiiian  petroleum  fueloil 

none 
none 
none 
none 

— F.  W.  A. 


or  pipes  extending  through  the  hollow  axis  to 
one  end  of  the  drum,  whilst  the  filtrate  collecting 
in  the  lower  part  of  the  drum  is  raised  by  a  bucket 
conveyor,  travelling  at  a  higher  rate  of  speed 
than  the  drum,  and  is  delivered  into  the  hollow 
axis,  whence  it  is  discharged  at  the  opposite  end 
to  the  wash-Uquor. — A.  S. 

Centrifugal  drier.  F.  B.  Anderson,  Assignor  to 
C.  O.  and  A.  D.  Anderson.  Cleveland.  Keissue 
No.  14.061,  Feb.  15,  1916,  of  U.S.  Pat.  1,122,460, 
Dec.  29,  1914. 

See  this  J.,  1916,  262. 

Hydro-extractors  or  like  centrifugal  rnachines.   T.  K. 
Irwin.     Fr.  Pat.  476,855,  Sept.  3,   1914. 

See  Eng.  Pat.  13,508  of  1913  ;  this  J.,  1914,  1041. 

Drying  tcet  materials  ;    Process  and  apparatus  for 

.  G.  D.  Harris.  Fr.  Pat.  470.706,  Dec.  9,  1914. 

See  Eng.  Pat.  23,291  of  1914  ;   this  J.,  1916,  241. 

Fractionation  ;     Process    and    apparatus    ior . 

M.   A.   Rosanoff,   Worcester,   ilass.      TJ.S.   Pat. 

l,171,464,Feb.l5,1916.Dateof  appl.,Apr.29,1911. 
See  Fr.  Pat.  443,054  of  1912  ;   this  J.,  1912,  1020. 

Lubricant.      Pensacola    Tar   and    Turpentine    Co. 
Ft.  Pat.  476,676,  Aug.   IS,   1914. 

SEEU.S.  Pat.  1,109,298  of  1914  ;  this  J.,  1914, 1002. 
Regenerative  furnace.    U.S.Pat.  1.170,397.  S'eellA, 


nA._FUEL;   GAS;    MINERAL  OILS  AND 
WAXES. 

Fueloils  from  coal.     H.Moore.     Manchester  Assoc. 

of  Engineers,  Feb.  26, 1916.    [Advance  copy.] 

In  view  of  the  serious  shortage  of  petroleum,  it  is 

suggested   that   coal    tars    be   used   as   fuel    oils. 


Coke,   lignite,  and  gas;    Possibility  of  using 

for  firing  boilers.  Braunkohle,  1915,  14,255 — 261. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  622—623. 
In  consequence  of  the  scarcity  of  coal  in  Germany, 
several  of  the  electrical  power  generating  stations 
have  made  experiments  with  other  fuels,  and  the 
results  obtained  have  been  pubhshed  in  a  report; 
to  the  German  Home  Office.  It  is  stated  that 
there  is  not  much  likelihood  of  utilising  coke  in 
large  quantities.  It  is  not  suitable  for  use  with 
mechanical  stokers,  owing  to  the  lack  of  volatile 
constituents  requisite  for  igniting  the  fuel,  but  it 
can  be  burnt  on  ordinary  grates  -with  hand- 
stoking.  The  coke  should  be  in  small  pieces, 
of  high  porosity,  low  mechanical  strei^th,  and 
low  content  of  ash  and  water.  When  mixed  with 
coal  the  best  results  are  given  by  a  mixture  of 
20%  of  porous  gas-coke  and  80%  of  highly  bitumin- 
ous coal.  Lignite  cannot  be  used  on  an  ordinary 
hand -stoked  grate,  but  lignite  biiquettes  can  be 
used  in  place  of  coal  without  any  considerable 
alteration  of  the  grate  or  fire-arch  :  small  briquettes 
are  preferable.  A  mixture  of  lignite  briquettes 
and  coke  can  be  used  on  mechanical  stokers  If 
the  layer  of  fuel  be  not  too  deep,  but  is  not  to  be 
recommended  for  fixed  grates,  because  frequent 
poking  is  necessary,  and  the  briquettes  are  thereby 
disintegrated. — A.  S. 

Methane  and  air  ;  Limits  of  inflammability  of  mix- 
tures of .     G.  A.  Burrell  and  G.  G.  Oberfell. 

U.S.  Bureau  of  Mines,  1915,  Tech.  Paper  119. 
30  pages. 
As  determined  in  a  closed  box  of  5-75  cub. ft. 
capacitv.  5-75  ft.  long,  by  1  ft.  square  cros.s- 
section,"  and  provided  with  a  thin  paper  diaphragm 
at  one  end,  the  lower  limit  of  inflammabihty  of 
methane-air  mixtures  varied  from  4-9  to  5-8% 
CHj.  Ignition  was  effected  by  an  electric  flash 
produced  bv  piiUing  apart  two  copper  wires  through 
which  a  current  of  7  amp.  at  220  volts  was  passing. 
The  lowest  result  was  obtained  with  the  box  in  a 
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vertical  position,  the  diaphragm  being  at  the  top, 
and  ignition  olTei-toil  fi-om  tho  bottom.  By 
igniting  tho  mixture  from  tho  top  the  values 
5-4 — o-o°o  and  5-7 — 5-S"^o  ^^Ui  were  obtained 
when  tho  paper  diaphragm  was  at  the  bottom 
and  top  of  the  box.  respectively.  With  tlie  box 
horizontal  the  result  was  between  5-5  and  5-6% 
CH,,  this  figure  being  tho  most  important  as 
regards  applicability  to  coal  mining.  \'alues  of 
5-0 — 5-C^\,  and  about  5°,,  ^^t  were  obtained  by 
ignition  from  the  top  in  a  Hempel  explosion 
pipette  and  by  ignition  from  the  bottom  in  a 
vessel  12  in.  liigh,  5  in.  wide,  and  of  2S00  c.c. 
capacity,  respectively.  As  determined  in  an  iron 
pipe,  7  ft.  long  and  12  in.  in  diameter,  arranged 
in  a  similar  manner  to  tlie  box,  the  upper  limit 
of  inflammability  was  13-t — 13-9 '^„  or  150 — 15-4% 
CH,  a<-cording  as  ignition  was  effected  from  the 
top  or  bottom,  the  figure  for  horizontal  propagation 
bemg  thus  about  ll-9°o  CH,  by  interpolation. 
A  value  between  12-4  and  13-2  "o  CIIi  was  obtained 
by  ignition  from  the  top  in  a  Hempel  explosion 
pipette.  Prom  the  examination  of  numerous 
samples  of  mine  air,  it  is  concluded  that  the 
variations  occKrring  in  the  oxygen  and  carbon 
dioxide  contents  of  the  atmospheres  of  ventilated 
coal  mines  are  seldom  of  sufficient  magnitude  to 
affect  sensiblv  the  inflammability  of  methane-air 
mixtures.— W.  E.  F.  P. 


Combination    oven    in    gas-icorks    practice ;      Use 

of  the .     Schadeck.     J.  Gasbeleucht.,  1915, 

58,    543—549.       Z.    angew.    Chem.,    1915,    28, 
Ref.,  623. 

The  Koppers  combination  oven  (see  this  J., 
1914,  410)  is  so  designed  that  it  can  be  fu-ed  with 
producer  gas  when  making  gas  as  the  chief  iii-oduct, 
or  with  illuminating  gas  when  worked  chiefly 
for  coke  and  l)y-pro'ducts.  It  is  stated  that  the 
yields  of  coke,  tar,  ammonia,  and  benzol  can  be 
increased  by  70 — 80  "o  over  those  obtained  in 
ordinary  gas-works  practice,  and  estimates  of 
cost  for  two  gas-works  with  daily  outputs  of 
100,000  and  15,000  cb.  m,  of  gas  respectively  are 
given,  showing  the  superiority  of  the  combination 
oven  over  the  chamber  oven,-^A.  S. 


Ammonia-formation  iti  the  gasijicatioii  of  coke  and 
coal  by  steam,  and  air.  11.  Markgraf.  Stahl 
u.  Eisen.  1915,  35,  905 — 908.  Z.  angew.  Chem., 
1915,  28,  Ref.,  024. 

According  to  experiments  by  Salmang  (Inaug. 
Diss.,  Techn.  Hochschule,  Aachen,  1914),  the 
combined  hydrogen  of  coke  plays  no  part  in  the 
formation  of  ammonia  during  the  gasification 
process.  In  the  water-gas  process  (with  .steam) 
at  1050°  C,  3C"„  of  the  nitrogen  of  the  coke  is 
converted  into  ammonia,  whilst  by  the  mixed-gas 
process  (with  steam  and  air)  at  900' C,  59%  is 
thus  converted.  In  both  cases  the  yield  of 
ammonia  is  increased  materially  by  addition  of 
5%  of  Ume,  e.g.,  up  to  90  "o  in  the  mixed-gas 
process;  ferric  oxide  also  increases  the  yield  of 
ammonia  but  not  in  the  same  degree.  Wlien  coke 
i.»  burnt  with  excess  of  air  in  presence  of  steam 
at  900' C,  8%  of  its  nitrogen  is  converted  into 
ammonia,  and  in  presence  of  lime,  17%.  The 
ammonia  formation  progresses  uniformly  with  the 
combustion  of  the  carbon  throughout  the  whole 
of  the  gasifying  process.  In  tho  gasification  of 
different  kinds  of  bituminous  and  semi-bituminous 
coal  at  900  ^  C.  by  air  in  presence  of  a  large  quantity 
of  steam,  the  percentage  of  the  nitrogen  converted 
into  ammonia  ranged  from  73  to  88  without  lime 
and  from  81  to  90  with  lime  ;  with  lignite  i)o% 
of  the  nitrogen  was  converted  into  ammonia 
both  with  and  without  lime  ;  and  with  anthracite, 
82%  without  and  ^i%  with  lime.  —A.  S. 


.4m»io>ita  ;   Influence  of  steam  on  the  yield  of 

in  tlie  pyrogcnic  dcc'>}nj>osHion  of  solid  fuels. 
K.  P.  Sachs.  Stahl  u.  Eisen,  1915,  35,  801—810. 
Z,  angew,  Chem.,  1915,  28,  Ref.,  624. 

In  addition  to  laboratory  experiments,  tests  were 
made  with  a  suction  producer  and  an  anthracite 
producer.  The  yield  of  ammonia  increases  with 
the  amount  of  steam  supplied.  When  a  relatively 
small  quantity  of  steam  is  used,  the  best  tempera- 
ture is  900'  C,  and  with  a  large  quantity  of  steam, 
800"  C  Experiments  with  a  hot-cold  tube  to 
aUow  of  sudden  cooling  of  tho  reaction  products 
showed  that  a  higher  yield  of  ammonia  could  be 
obtained  in  this  way,  oven  when  using  a  smaller 
quautit  v  of  steam  and  working  at  a  higher  tempera- 
tiu-e  (see  Ger.  Pat.  274,011  of  1912  ;  this  J.,  1914, 
740),  and  it  is  stated  that  results  superior  to  those 
obtained  by  the  >Iond  process  can  be  attained  on  a 
largo  scale  by  working  in  accord  with  this  principle. 
When  a  large  quantity  of  steam  is  used  it  is  possible 
to  convert  the  whole  of  tho  nitrogen  of  the  fuel 
into  ammonia,  and  this  is  held  to  confirm  the  view 
of  Rau  and  Christie  (Stahl  u,  Eisen,  1910,  30, 
1235,  1282)  that  the  nitrogen  in  coke  is  present 
in  the  form  of  a  carbon  nitride, — A,  S, 


Benzol  in  coal  gas  ;    Estmialion  of- 


J.  des 
Usines  h,  Gaz,'Feb.  20,  1916.  J.  Gas  Lighting, 
1910,  133,  460. 

The  recent  note  by  Xeubeck  (this  J.,  1915,  1198) 
is  referred  to  and  the  methods  used  in  France  are 
described.  In  1881  the  Paris  Gas  Co.  determined 
the  weight,  P,  of  benzol  which  condensed  when  a 
given  volume  of  gas  was  passed  through  a  tube 
cooled  to  — 21' C.  by  a  inixtm'e  of  ice  and  salt. 
The  benzol  left  in  the  gas  at  tliis  temperature  was 
taken  to  be  practically  constant  and  was  called,  K. 
By  using  methyl  chloride  a  temperature  of  from 
— 70°  to  — 80"  C.  was  obtained,  and  it  was  found 
that  at  • — 70°  C,  the  vapour  tension  of  benzol 
was  nil,  and  also  that  the  quantity  of  benzol  left  in 
the  gas  at  — 21°  C.  was  23-5  grins,  per  cub.  metre, 
a  figure  which  agreed  with  Regnault's  measure- 
ments of  the  vapour  tension  of  pure  benzene  at 
— 21°C.  Since  1884  the  benzol  in  the  gas  has 
been  reported  as  P— 23-5  grms.  per  cub.  metre. 
It  is  further  assumed  that  the  vapour  which  was 
condensed  is  a  mixturj  of  3  parts  of  benzene  with 
1  part  of  toluene  and  that  one  litre  of  the  vapour 
weighed  3-73  grms.  Later  on,  trials  made  using 
carbon  dioxide  snow,  but  without  a  Dewar  vacuum 
flask,  gave  slightly  higher  results,  but  the  increased 
accuracy  was  not  considered  sufficient  to  compen- 
sate for  the  extra  trouble  involved.  Tlie  trouble 
referred  to  was  due  to  the  want  of  an  appliance 
similar  to  the  Dewar  vacuum  flasks ;  now  that  (heee 
are  available  the  process  at  present  in  use  is  as 
follows  : — 25  to  30  litres  of  gas  is  passed  at  the 
rate  of  10  litres  per  hour  through  a  very  small 
condenser  tube  cooled  by  carbon  dioxide  snow 
contained  in  a  cyUndrical  Dewar  tube,  35  mm. 
diam.  and  100  mm.  deep. — W.  H.  C. 


[Coal  gas]  purification  ;  Notes  on  ■ 


W.  Bennett- 


Scottish  Junior  Gas  Assoc.  Feb.  19,  1916.     J- 
Gas  Lighting,  1910,  133,  419—422. 

"  OuT-SiDE  "  revivification  of  partly  spent  oxide 
having  result«d  in  loss  of  gas  and  decreased 
efficiency  of  the  purifiers,  of  wliich  one  in  four  was 
always  but  of  use,  air  was  mixed  with  the  gas 
before  dry  purification,  with  tlie  object  of  effecting 
sulphiding  and  revivification  of  the  oxide  con- 
currently. When  operating  with  the  foulest  box 
first  and  the  cleanest  last,  it  was  impossible  to  get 
\  the  theoretical  quantity  of  oxygen  ab.sorbed.  and 
I  it  was  found  that  sulphiding  and  re-oxidation  do 
not  occur  side  by  side  to  any  extent,  hydrogen 
sulphide  alone  being  absorbed  in  the  first  box  and 
the  oxygen  passing  through  the  series  practically 
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unchanged.  Satisfactory  results  were  attained  by 
arrungiiiji  the  purifiers  so  that,  after  passing 
througli  (he  boxes  aclivelv  sulphiding,  the  oxygen 
entered  those  ah-eady  sulphidod,  unaccompanied 
by  hydrogen  sulphide.  In  present  practice  tliis  is 
effected  by  operating  llie  purilhirs  in  "  forward  " 
or  "  backwanl  rotation,"  the  vah-es  and  connec- 
tions lieing  so  arranged  that  Uie  boxei^  may  be 
used  in  any  onh'r.  Thi?  gas  is  passed  tlirough 
series  1.  2,  3,  1  until  showing  foul  at  tlie  inlet  of  3, 
when  the  order  is  changed  to  2,  3,  4,  1  in  the 
forward  or  to  4,  1,2,3  in  the  backward  rotation 
method,  and  so  on.  'J'he  first  box  absorbs  about 
95%  of  the  hydrogen  sulphide  in  the  gas  and 
continues  to  do  so  for  a  period  (3  or  4  weeks) 
depending  on  the  rale  of  flow  ;  as  a  rule  the 
absorption  is  completed  in  the  third  box  in  which, 
probably  at  the  lower  part  (with  a  downward  flow), 
oxidation  also  commences.  When  tlie  quantity 
of  oxygen  absorbed  by  the  purifiers  .shows  a  per- 
manent decrease,  a  change  is  made  in  the  order  of 
the  series,  the  oxide  being  well  spent  and  requiring 
renewal  when  the  box  becomes  quickly  fouled  in 
the  first  position.  A  downward  flow  is  advan- 
tageous, and  the  gas  should  be  free  from  tar  fog 
before  treatment.  AcidificatioH  of  the  oxide,  and 
consequent  formation  of  iron  pj-rites  which  cannot 
be  revivified  normally,  are  prevented  by  mixing 
traces  of  ammonia  with  the  scrubbed  gas  ;  the 
oxide  is  generally  most  efficient  at  about  80°  F. 
(27°  C).  By  this  system  the  oxide  is  not  removed 
from  the  boxes  until  ready  for  sale.  The  results 
are  given  of  tests  made  on  purifiers  operated  on 
this  system  at  Greenock  ;  and  attention  is  di-awn  to 
the  reversible  reaction,  CS2+2H20^C02+2H2S 
as  probably  explaining  l\ow  gas  free  from  hydrogen 
sulphide  at  the  works  may  become  contaminated 
with  this  impuritv  before  delivery  to  the  con- 
sumer.—W.  E.  F.  P. 

Naphthalene  [in  coal  gas].     H.  Simmonds.     J.  Gas 
Lighting,    1916,    133,    270. 

Oil  atomised  directly  into  the  mains  by  com- 
pressed air  at  25  lb.  per  sq.  in.  pressure  was  found 
to  give  very  satisfactory  results  in  reducing  the 
nimiber  of  complaints  of  stoppages  due  to  naphtha- 
lene. It  was  found  that  200  cub.  ft.  of  aii-  at  25 
lb.  pressitfe  was  requu-ed  to  atomise  one  gallon  of 
oil  per  hour.  The  most  suitable  oil  was  found 
to  be  shale  naphtha  of  sp.gr.  0-770,  distilling  as 
follows:  at  150°  C,  nil  ;  at  160°,  21  "j,  ;  at  170°, 
47%  ;  at  180°,  67%  ;  at  190°,81°o.  and  at  200°  C, 
90%.— W.  H.  C. 

Producer-gas  analyses;  Method  of  ascertaining  the 

accuracy    of .     F.     Hoffmami.     Z.     angew. 

Chem.,  1916,  29,  41—44,  54—56. 

Ordin.vry  producer  gas  may  be  regarded  as 
composed  of  two  portions,  viz.,  carbonisation  gases 
and  producer  gas  proper,  the  latter  consisting  of 
a  mixture  of  carbon  monoxide  and  dioxide, 
hydrogen,  and  nitrogen,  the  composition  of  which 
can  be  calculated  if  the  proportioiLs  of  any  two 
of  the  tour  constituents  are  known.  The  pure  coal 
substance,  disregarding  the  content  of  nitrogen 
and  sulphur,  may  be  assumed  to  consist  of  carbon, 
"  condjined  water,"  and  "  available  hydrogen," 
and  the  following  formula  rnay  be  deduced,  where 
t'  =the  percentage  of  hydrogen  in  the  carbonisation 
gases,  f=the  sum  of  the  percentages  of  carbon 
monoxide  and  dioxide  and  hydrocarbons  in  the 
mixed  gas,  ic  =percentage  of  hvdrogen  in  the 
producer  gas  proper,  C=the  total  percentage  of 
carbon  in  the  coal,  and  m  =the  sum  of  the  per- 
centages of  hydrogen  and  of  hvdrogen  equivalent 
to  the  hydrocarbons  in  the  nuxed  gas  : — 

/i\  ..     -wc  1  avail.H,     ,.-,, 

(1)  «=cx6-l- g — ?;  (2)  to=u — V. 

The  portion  of  the  mixed  gas  comprising  iv  as 
calculated  above  and  the  carbrfn  monoxide  and 


dioxide  and  nitrogen,  is  then  regarded  as  the 
producer  gas  proper  and  its  percentage  composition 
by  volume  is  calculated.  If  the  analylical  results 
arc  correct  the  following  relation  shoxild  hold 
approximately:  (3)  %CO  =34-70 -(-0-306  x  %Hj — 
105  X  %COj.  If  the  difference  between  the  per- 
centage of  carbon  monoxide  in  the  producer^^gas 
proper  calcidated  from  the  analytical  results  by 
the  aid  of  formidaj  (1)  and  (2),  and  that  calculated 
by  the  aid  of  formula  (3)  ho  less  than  2-0,  the 
analytical  results  may  be  regarded  as  correct, 
whilst  if  it  be  more  than  3-0,  they  must  be  regarded 
as  inaccurate.  Corrections  must  be  appUed  for 
the  content  of  hydrogen  sidphide  in  the  gas,  and 
of  oxygen,  if  present,  and  the  method  is  rendered 
more  acciu'ate  by  taking  into  account  the  carbon 
and  hydrogen  content  of  the  tar,  dust,  and  ash 
produced  in  the  gas  producer.  Application  of  the 
method  to  a  large  number  of  analyses  of  producer 
gas  quoted  in  the  literature  showed  that  many  of 
them  were  incorrect.  In  most  cases  the  results  for 
carbon  monoxide  and  hydrogen  arc  too  low  and 
those  for  methane  too  liigh.  The  methane  content 
of  producer  gas  from  different  kinds  of  fuels  is 
usually  of  the  following  order:  coke,  0 — 0-5%; 
anthracite  and  wood  charcoal,  0-5 — 1%;  lignite, 
1-5 — 3%;  bituminous  coal,  1 — 2-5%;  wood  and 
peat,  possibly  up  to  about  5  %. — A.  S. 

Acetylene;    Colorimetric    determination    of - 


E.    R.    Weaver.     J.    Amer.   Chem.    Soc,    1916,. 
38,352—361. 

A  COLORIMETRIC  method  for  the  determination  of 
small  amounts  of  acetylene  depends  on  the  form- 
ation of  a  red  colloidal  solution  when  the  gas  is 
absorbed  in  an  ammoniacal  solution  of  cuprous 
chloride  containing  0025%  of  gelatin,  0125%  of 
hydroxylamine  hydrochloride,  and  50  %  of  alcohol. 
Aiter  absorption  the  solution  is  diluted  to  100  c.c. 
and  compared  with  a  standard,  which  may  be 
either  a  solution  of  a  red  dyestuff  or  a  piece  of 
ruby  glass.  A  convenient  standard  is  a  10  cm. 
column  of  a  solution  of  azolitmin  containing  1  part 
in  2500  of  water,  and  ^^ith  tliis  the  amount  of 
acetylene  in  100  c.c.  of  the  colloidal  solution  may 
be  calculated  from  the  equation,  .r  =0-131/ -f  003, 
where  x  is  the  number  of  mgrms.  of  acetylene  and 
y  the  reciprocal  of  the  numfjer  of  c.c.  of  colloidal 
solution  required  to  match  the  standard.  Quantities 
of  acetylene  as  small  as  003  mgrm.  can  be  deter- 
mined accurately  by  the  method.  Hydrogeu 
sulphide  and  large  amounts  of  oxygen  or  carbon 
dioxide  interfere  with  the  test  and  must  be 
previously  removed  by  passing  through  a  hot 
alkaline  solution  of  pjTogallol.  In  the  gravi- 
metric determination  of  larger  quantities  of 
acetylene  as  cuprous  acetylide,  it  was  found  that 
the  filtering  and  washing  of  the  precipitate  must 
be  carried  out  in  absence  of  air,  otherwise  some 
of  the  copper  passes  into  solution. — G.  F.  M. 


Benzene  homologites  ;  Presence  of 
boiling   distillates  of  petroleum 


in  tlie  high 
B.    T.   Brooks 


^nd  I.  W.  Humplu-ey.     J.  Amer.  Chem.  Soc, 

1916,  38,  393—400. 
The  cracking  of  the  heavier  portions  of  Jennings 
and  Oklahoma  petroleum  oils  boiling  above  275°  C. 
by  distillation  at  temperatures  not  exceeding 
420°  C.  and  pressiu'es  not  exceeding  100  lb.,  yields 
benzene,  toluene,  and  ?jj-xylene  in  small  quantity, 
and  the  same  hvdrocarbons  were  detected  in  the 
\\<AA  oU  obtained  by  heating  Oklahoma  oil  with 
aluminiimi  chloride.  Fi-om  parafilin  wax  no 
aromatic  hydrocarbons  were  obtained  and  the 
distillates  were  not  fluorescent ;  a  synthetic 
phenyl-paraffm,  on  the  other  hand,  made  by 
condensing  p»ire  benzene  ^^-ith  chlorinated  paraflfin 
wax  in  presence  of  alumimum  chloride,  gave 
hio-hlv  fluorescent  distillates  and  both  benzene 
an'd  toluene  on  cracking.     This  supports  the  view 
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previously  ndvancod  (soe  this  J.,  1014.  852)  that 
the  fluorosionco  of  petroU'uin  oils  is  attributAble 
to  the  prt>sonce  of  aromatic  derivatives.  Since  in 
these  cracking  experiments  the  temperatures  wore 
too  low  to  admit  of  the  profound  decomposition 
of  the  hydrocarbons  into  acetylene  from  which 
Momatic  substances  could  then  afterwards  be 
synthetically  pi-odiiced.  the  conclusion  is  drawn 
that  the  aromatic  nuclei  were  prejsont  in  the  heavy 
high  boiling  fractious  of  petroleum. — G.  F.  M. 

Patexts. 

BriquetUs   ior  firing   installations  operalinf)  under 

strong  draught  :    XIanxiiacture  of .     Staats- 

fiskus     iin     Koniirreich     Sachsen.     Ger.     Pat. 
288,300,  Apr.  30,^1914. 

The  lignite  or  the  like  before  being  made  into 
briquettes  is  mixed  with  a  suitable  substance  so 
that  in  the  incombustible  residue  from  the  mixture 
the  ratio  of  nietallic  oxides  to  silica  is  from 
1:1  to  1:2.  The  risk  of  bunxing  particles  of 
ash  being  projeettd  from  the  fire  is  hereby  ex- 
cluded, because  the  ash  constituents  form  silicates 
fusible  at  the  firing  temperature.  A  small 
quantity  of  an  easily  fusible  alkali  salt  is  preferably 
added  also  to  facilitate  the  fo:"mation  of  silicates. 
In  making  lignite  briquettes  for  use  in  loco- 
motives, for  example.  abo>it  6  kilos,  of  sand  and 
0-5  kilo,  of  sodium  sulphate  are  added  for  each 
100  kilos,  of  lignite.— A.  S. 

Briquetting  lignite  or  peat  dust:  Method  of — ■ — . 
E.  Schimanskv,  Berlin.  Ger.  Pat.  288,301, 
Dec.  10.  1913.  Addition  to  Ger.  Pat.  287,157 
(this  J.,  1910,  104). 

The  sawdust  may  be  heated  before  being  mixed 
with  the  lignite  or  peat  dust. — A.  S. 

Fuel  briquettes  [from  paper  or  cotton  rag  tcaste]  ; 

Manufacture  oi .      C.  T.  Clarke,    Anerley, 

Surrey.    Eng.  Pat.  4090,  Mar.  15,  1915. 

The  briquette  consists  of  a  mixture  of  paper  waste 
or  paper  and  cotton  rag  waste  62  parts,  small 
coal  or  coal  dust  24  parts,  tar  10  parts,  and  pitch 
4  parts.— W.  F.  F. 

Gas  making  or  carbonising  plants  ;  Tile  and  method 
of  setting  same  to  be  employed  in  the  construction 

of  the  regenerator  chamber  in .     II.  E.  Gi-ovo, 

St.    KUda,    and    F.    G.    Barker,     Camberwell, 
Victoria,  Australia.  Eng.  Pat.  1738,  Feb.  3,  1915. 

The  tiles  forming  the  walls  of  regenerator  chambers 
are  ribbed  and  dovetailed  together  to  avoid  crack- 
ing and  separation. — W.  F.  F. 

Ammonia  from  incandescent  coke  from  gas  retorts  ; 

Process  for  obtaining .    A.  Heckert,  Kochel, 

Ger.  Pat.  288,524,  Mar.  24,  1914. 

The  incandescent  coke  is  discharged  from  the 
retorts  into  a  closed  receptacle,  wherein  it  is  treated 
with  steam  and  with  gases  containing  free  nitrogen, 
e.g.,  combustion  gases  which  have  been  purified 
to  remove  sulphur  comiKJunds. — A.  S. 

Regenerative  furnace.  J.  E.  Bell,  Xew  York.  U.S. 
Pat.  1,170,397,  Feb.  1,  1916.  Date  of  appl., 
June  2,  1913. 

Am  is  heated  in  a  regenerator  and  divided  into 
two  parts.  Pulverised  fuel  is  added  to  one  part 
and  burnt  at  a  regulated  temperature  to  form 
producer  gas,  which  Ls  then  led  through  a  tortuous 
passage  to  deposit  ash,  and  thence  to  the  furnace 
where  it  is  burnt  with  the  remainder  of  the  heated 
air.— W.  F.  F. 

Gas-producer.  J.  E.  Bell,  New  York.  U.S.  Pat. 
1.170,496,  Ych.  1.  1916.  Date  of  appl.,  Mar.  0, 
1912  ;    renewed  July  20,  1915. 

A  PRODUCEK  for  the  rontiniious  manufacture  of 
gas,    consisting    of   a    single   central  combustion 


ch.amber,  in  which  combination  of  oxygen  and 
carbon  progresses  continuously,  siu-rounded  wholly 
or  partially  by  a  regenerator,  with  mimns  for 
reversing  the  direction  of  air  and  gas  through  the 
producer.  Granulated  or  pulverised  fuel  "is  fed 
into  the  central  combustion  <hrtui')er,  into  which 
air  and  steam  are  also  passed.  Two  regenerators 
may  be  used,  one  on  eitlier  side  of  the  producer, 
.iiid  each  may  possess  a  nxunber  of  di\isions  formed 
of  refractory  material. — J.  B.  C.  K. 

Water-gas  generator.  Dellwik-Fleischer  Wassergas- 
Ges.,  Fi-anktort.  Ger.  I'at.  287.252.  Julv  26,  1914. 
AdditiontoGer.  Pat.  286,600  (thi.^  J..  1915,  1236). 

Ix  the  water-gas  generator  described  in  the  chief 
]iatent,  a  certain  quantity  of  steani  is  introducetl. 
during  the  gas-making  period,  through  a  pipe 
opening  in  the  neck  of  the  producer,  in  addition 
to  the  chiaf  quantity  introduced  below  one  of  the 
grates.  The  neck  of  the  producer  is  thereby 
cooled  and  it  becomes  possible  to  seal  it  elTcctually. 

—A.  S. 

Gas  producer  i>i  ichich  the  clinker  is  discharged  in  a 
molten  condition.  J.  Pintsch  A.-G.,  Berlin. 
Ger.  Pat.  288,588,  Sept.  18,  1914. 

Thk  molten  clinker  is  discharged  into  <a  receptaclt! 
containing  water,  and  the  steam  produced  is  led 
to  the  producer,  whore  it  is  introduced  above 
the  clinker  zone,  the  pipe  being  connected  with  a 
supply  of  compressed  air  by  which  the  steam  is 
forced  to  flow  in  the  desired  direction  and  is 
prevented  from  entering  the  producer  at  the  bottom. 

—A.  S. 

Gas   purifiers  ;     Grids   ior .      L.    J.   V.   Tate. 

Edinburgh.     Eng.  Pat.  2644,  Feb.   19,   1915. 

The  grid  bars,  which  are  arranged  at  right  angles 
in  alternate  tiers,  are  supported  on  horizontal 
frame  bars  also  at  right  angles  in  alternate  tiers, 
and  which  in  turn  arc  supported  on  vertical 
bars.— W.  F.  F. 

Qas-washiyig  ;    Method  of .     Gas-tcasher  tower. 

Gas-washer,  (a)  H.  A.  Brassert,  (b)  H.  A. 
Brassert  and  C.  J.  Bacon,  (c)  H.  A.  Brassert, 
Chicago,  m.  U.S.  Pats,  (a)  1,169,764,  (B) 
1.169,765,  and  (c)  1,169,766,  Feb.  1,  1916. 
Dates  of  appl.,  June  28,  July  28,  and  Oct.  2,  1915. 

(a)  The  gas  enters  at  the  bottom  of  a  tower  and 
passes  upwards  through  a  heavy  rain  to  remove 
the  coarser  particles,  then  through  a  fine  spray 
and  sinuiltaneously  against  bafllos  over  w-hich 
water  flows,  and  tinally  through  drying  baffles 
where  the  entrained  water  is  conducted  out  of 
the  path  of  the  gas.  (b)  The  tower  is  provided 
in  its  lower  part  with  a  series  of  armular  troughs 
on  its  inner  wall,  alternating  with  conical  central 
trouglis,  so  that  the  washing  water  overflows  from 
one  to  the  other.  Superposed  series  of  sets  of 
wetted  baffles  are  provided  in  the  upper  part  of 
the  tower,  one  series  being  disposed  at  right  angles 
to  another  series.  The  gas  flows  upwards  through 
the  tower,  (c)  The  tower  contains  a  number  of 
tiers  of  slats  arranged  in  a  vertical  plane  in  its 
lower  part  and  a  similar  series  of  tiers  of  inclined 
slats  in  its  upper  part.  The  washing  water  flows 
downwards  against  the  flow  of  gas. — W.  F.  F. 

Gas  scrubber.  H.  A.  Carpenter,  Sowickley,  Pa., 
Assignor  to  Riter-Conlev  Manufacturing  Co.. 
Pittsburgh,  Pa.  U.S.  Pat.  1,170,510,  Fob.  8, 
1916.     Date  of  appl.,  Fob.  12,  1913. 

A  SHORT  cylindrical  casing  with  horizontal  axis  in 
divided  by  an  annular  plate  extending  from  the 
outer  wall  towards  the  centre.  A  central  rotating 
shaft  carries  two  series  of  plates  nearly  filling  the 
casing  on  each  side  of  the  annular  division  plate 
and  bounded  on  their  two  flat  faces  by  circular 
plates  perforated  from  the  outer  rim  to  the  same 
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Avidth  as  the  divi.>ioii  plalo.  The  rotating  plates 
are  mounted  in  sepaiale  cotnpai-tments  so  that  t  hoy 
•can  be  withdrawn  separately  and  dip  into  liquid  in 
the  lower  part  of  the  casing.  The  gas  enters  the 
upper  part  of  the  casing  at  one  side,  passes  down 
through  one  series  of  rotating  plates,  and  up 
through  the  other  series  to  the  outlet. — W.  F.  F. 

■OU-UistiUlii(j  iijiparaliig.  S.  H.  Edwards,  Assignor 
to  Tide  Water  Oil  Co.,  Bayonne.  N.J.  U.S.  I'at. 
I,170,881,Fel>.8.1tn(!.  Date  of  appL,May  8,  1915. 

The  still  comprises  groups  of  inclined  tubes  hctated 
by  a  furnace  and  connected  to  upper  and  lower 
<lruta  compartments  so  as  to  form  separate  sections 
through  which  the  oil  circulates  in  succession. 

— W.  F.  F. 

<?a8  retorts  and  the  like  ;  Appandus  for  charging 

and    discharcjiiuj ,  and    for    conveyiwj    coal, 

coke,   grain,    ores,    and    like   substances.     W.  J. 
Fiddes,  Tottenliam.  Eng.  Pat.  2340,  Feb.13,1915. 

Peat ;    Utilisalion   of  - 


.     T.    Iligby,    Dunifi'ies,' 
Assignor    to     Wetcarboniziug,     Ltd.,   London. 
U.S.    Pat.    1,170.849,    Feb.    S,    1916.     Date    of 
appL,  July  11,  1914. 

See  Eng.  Pat.  17,944  of  1913  ;  this  J.,  1914,  909. 

Briquettes;     Manufacture    of and    apparatus 

therefor.     J.  Armstrong.     Fr.  Pat.  477,200,  Jan. 
15,  1915. 

See  Eng.  Pat.  1188  of  1914 ;  this  J.,  1915,  215. 
Fuel  for  internal-combu-stioi  engines  ;  Liquid  - 


G.  E.  Heyl  and  T.  T.  Baker,  London.     U.S.  Pat. 
l,171,434,Feb.l5,1910.  Date  of  appl.,Dec.8,  1914. 

See  Eng.  Pat.  21,738  of  1914  ;  this  J.,  1915,  1200. 
Ftiel ;  Manufacture  of - 


M.  Rossi,  Barcelona, 
Spain.  U.S.  Pat.'  1,171,660,  Feb.  15,  1916. 
Date  of  appl.,  May  17,  1913. 

See  Ft.  Pat.  457,783  of  1913  ;  this  J.,  1913,  1000. 

Coke  ovens.     N.  Schuster.     Fi-.  Pats.  476,805  and 
476,806,  Dec.  19,  1914. 

See  Eng.  Pats.  29,494  and  29,517  of  1913  ;  this 
J.,  1914,  410,  684. 

Vertical  [gas]  retort.  A.  McD.  Duckham,  Ashtead. 
U.S.  Pat.  1.171,183,  Feb.  8,  1916.  Date  of 
appl.,  May  19,  1915. 

See  Eng.  Pat.  17,667  of  1914  ;  this  J.,  1915,  215. 

Steam  and   combustion   products   wider  pressxire ; 

Production  of  tn  ixtures  of— for  power  ptirposes. 

J.  B.  Kinnear.     Fr.  Pat.  470,858,  Oct.  5,  1914. 

See  Eng.  Pat.  22,775  of  1913  ;  this  J.,  1914,  852. 

Gaseous  fuel  from  liquid  fuels  ;  Apparatus  for  pro- 
ducing   .     A.  \^■.  Souther.     Fi-.  Pat.  477,802, 

Feb.  26,  1915. 

See  Eng.  Pat.  5331  of  1914  ;  this  J.,  1915,  166. 
Coal  gas  ;  Process  for  purifying  - 


.„     „  .     R.  Fabry. 

!■>.  Pat.  476,912,  Dec.  29,  1914. 
See  Eng.  Pat.  29  of  1914  ;  this  J.,  1914,  1148. 

^oal  gas  ;  Recovering  as  ammoninm  salt  the  nitrogen 

of  the   hi/drocganic   acid   in    crude .     South 

MetropolitanGasCo.Fr.Pat.476,953,Aug.l8,1914. 

See  Eng.  Pat.  29,047  ot  1913  ;  this  J.,  1914,  953. 

"roducer-gas    and    other    gases ;     Treatment    and 

recovery    of   tar    and    ammonia   from .     Q. 

Moore,  and  Dowson  and  Mason  Gas  Phint  Co., 
Ltd.     i>.  Pat.  477,459,  Feb.  1,  1915. 

See  Eng.  Pat.  2050  of  1914  ;  this  J.,  1915,  131. 


Crude  petroleum,  shale  oils,  resin  oils,   and  other 

liquid     hydrocarbons ;     Conversion     of into 

volatile  hydrocarbons  boiling  below  150°  C. 
P.  Sabatier  and  A.  Mailhe.  Fr.  Pat.  476,870, 
May  13,  1914. 

See  Eng.  Pat.  16,791  of  1914  ;  this  J.,  1915,  826. 

Hydrocarbons  ;  Purification  of  liquid and  pro- 
duction of  motor  spirit  and  by-products.  Optima 
Motor  Spirit  Synd.,  Ltd.  Fi-.  Pat.  477,261, 
Jan.  15,  1915. 

See  Eng.  Pat.  1878  of  1914  ;  this  J.,  1915,  604. 

Hydrocarbons  ;  Process  for  improving  the  products 

obtained  by  destructive  distillation  of .     AH- 

gem.Ges.f.Chem.Ind.Fr.Pat.477,409,Jan.27,1915. 

See  Eng.  Pat.  3572  of  1914  ;  this  J.,  1915,  1004. 

Mineral  oils  and  their  residues  ;  Treatment  of 

to  produce  hydrocarbons  of  low  boiling  point.  C. 
White.     Fr.  Pat.  477,771,  Feb.  23,  1915. 

See  Eng.  Pat.  5434  of  1914  ;  this  J.,  1915,  651. 

Ccynbination  of  two  stills  for  the  distillation  of  tar, 
mineral  oils,  or  oils  and  fats.  Ger.  Pat.  288,702. 
See  III. 

[Carbon  dioxide  recorders,  etc.]  Instrument  for 
recording  percentage  volumes  of  constituent  gases 
Eng.  Pat.  5041.     See  XXIII. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Arcs  in  gases  beticeen  non-vaporising  electrodes. 
G.  M.  J.  Mackav  and  C.  V.  Ferguson.  J. 
FrankUn  Inst.,    1916,    181,  209—216. 

To  study  electrical  conduction  through  gases  at 
coniparativelj'  high  pressures  tungsten  electrodes 
are  used,  and  enclosed  arcs  have  been  constructed 
which  act  as  rectifiers  of  alternating  current  with 
very  sUght  deterioration  of  the  metal.  The  volt- 
ampere  curve  of  the  arc  in  hydrogen  with  a  du'ect 
ciurent,  using  a  tungsten  fUauient  requiiing  about 
20  amps,  to  heat  it  to  2800°  abs.,  has  a  typical  form 
with  an  unstable  portion  where  the  discharge 
changes  with  increasing  current  from  an  almost 
invisible  glow  to  a  very  concentrated  arc  discharge. 
An  arc  in  hydrogen  at  400  mm.  pre.ssuro,  between 
tungsten  electrodes  1  mm.  apart,  consumes  700 
watts,  operating  at  25  amperes  and  28  volts,  and 
shoidd  be  a  very  good  soiu-ce  of  idtra-violet 
radiation.  The  character  of  the  arc  is  not  affected 
by  evaporation  of  electrode  material  as  in  the  case 
of  carbon  and  low-boiling:  metal  electrodes. 
For  a  discharge  to  have  this  typical  "  falling  " 
volt-ampere  characteristic  the  cathode  must  be 
heated  to  a  high  temperatm-e  either  by  an  external 
supply  or  by  bombardment  of  positive  ions  from 
the  gas.  The  external  heating  reduces  sparking 
potential  and  enables  the  discharge  to  be  sta.rted 
at  a  low  voltage,  the  exciting  cittrent  being  shut 
off  when  the  arc  has  started.  Various  gases  show 
different  characteristics  and  typical  curves  for  arcs 
in  hydrogen,  argon,  nitrogen,  and  air  are  given. 
All  give  complete  rectification  of  current  under 
proper  conditions.  Hydrogen  rectifies  as  well  at 
high  pressures  as  at  a  few  millimetres,  while  argon 
operates  better  at  pressures  less  than  10  cm. 

— W.  Q.  C. 

PATENT.S. 

Wood  :  Recovering  oil  and  other  products  formed 

during    the    destructive    distillation    of .     L. 

Hanson,  Wilmington,  N.C.  U.S.  Pat.  1,169,956, 
Feb.  1,  1916.     Date  of  appl.,  Dec.  16,  1915. 

The  wood  is  heated  quickly  to  a  temperature 
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Charcoal    kilns ;    Wood- 


above  650°  F.  (about  340°  C.)  in  »  retort,  and 
then  superheated  steam  is  injected  upwards 
through  the  mass.  The  oil  and  other  volatile 
produets  are  carried  off  by  the  steam  and  are 
separately  condensed.  A  imiforni  temperature 
must  be  "maintained  throughout  the  mass  in  the 
retort  during  the  treatment  with  steam. — J.B.C.K. 

Are  lamps  irilk  elfclrodes  of  hitilily  refractory  melals, 
tungsten  in  particnlar.  AUgem.  Elektricitats- 
Ges..  Berlin.  Eng.  I'at.  8272,  June  3,  1915. 
Tnder  Int.  Conv.,  June  3,  1914. 
The  tungsten  electrodes  are  formed  of  wires,  with 
.  nds  in  the  form  of  small  heads,  or  the  wires 
themselves  are  coiled  into  helices  at  the  ends,  or 
pressed  into  the  form  of  balls.  The  arc  is  sprung 
fiy  the  withdrawal  of  an  intermediate  piece,  which 
at  first  bridges  the  gap  between  the  lixed  elec- 
trodes. Tliis  intermediate  portion  may  be  com- 
posed of  a  readily  vaporisable  inetal,  such  as 
copper  or  -/.inc  ;  or  non-n\etals  or  oxides,  electrically 
conducting  when  cold,  e.g.,  carbon,  silicon,  boron, 
or  uraniunj  oxide,  or  the  latter  mixed  with  tung- 
sten ;  or  oxides,  which  are  non-conducting  when 
cold,  may  be  mixed  with  metals  or  other  sub- 
stances which  are  conductors  in  the  cold  state. 

— B.  N. 

,     ..  __„  .     A.     R.     Bellamv. 

Ft.  Pat.  477,407,  Jan.  26,  1915. 

See  Eng.  Pat.  5S38  of  1914  ;  this  J.,  1915,  415. 


III.— TAR  AND  TAR  PRODUCTS. 

Liquid    hiidrocarbons  ;    Production    of by    the 

action  of  aluminium  chloride  on  naphthalene  under 
pressure.     F.  Fischer.     Ber.,  19U>,  49,  252—259. 

By  heating  commercially  pure  naphthalene  witli 
4  °o  of  powdered  aluminium  chloride  in  a  sealed 
glass  tube  for  3  hours  at  330'  C.,  about  40  '>„  of  the 
hydrocarbon  was  converted  into  an  oil  together 
■n-ith  some  gas.  Under  ordinary  pressure  the 
yield  of  liquid  hydrocarbons  is  very  much  smaller. 
\Vhen  250  grms.  of  naphthalene  and  10  grms.  of 
aluminium  chloride  were  heated  in  an  autoclave 
at  330°  C.  for  20  minutes  (pressure  =  10  atmo- 
spheres), 92  grms.  of  naphthalene-free  oil  wa-s 
obtained  and  the  residue  consisted  mainly  of  pitch 
and  carbon.  With  a  less  pure  naphthalene,  10  "i, 
of  aluminium  cldoride  was  necessary  to  produce  a 
■j-ield  of  about  35  °o-  -A.  large  scale  experiment 
was  made  with  3250  grms.  of  a  moderately  pure 
commercial  sample  of  naphthalene  and  130  grms. 
«if  aluminium  chloride,  heated  in  the  autoclave  for 
20  mins.  at  330°  C:.  The  yield  of  oil  was  1055 
grms.  :  it  was  purified  and  fractionally  distilled. 
The  greater  portion  (79%)  distUlecl  be{wecn  150° 
and  300°  ('.,  and  after  removal  of  the  naphthalene 
in  it,  the  liquid  represented  18%  of  the  original 
weight  of  the  raw  material.  Tlie  combustion 
anajysis  and  the  calorific  value  (9932  cals.)  of  the 
whole  fraction  indicated  a  composition  intermediate 
between  that  of  naphthalene  and  dihydronaphtha- 
lene.  It  is  probable  that  one  part  of  the  naph- 
thalene is  hydrogenised  at  the  expense  of  the 
other  part.  The  viscosity  of  the  liquid  was 
1-10  at  20°  C,  the  ignition  temperature  70°  C, 
and  a  strong  influx  of  air  was  necessary  to  make 
it  bum  without  smoke.  The  price  of  naphthalene 
is  .so  low  that  its  conversion  into  liquid  hydro- 
carbons is  considered  to  be  economically  practic- 
able.—E.  H.  T. 

a-Methylnojihthalenc  ;    Conversion  of into  1.2- 

di-a-tiaphthi/lethane     and     picene.      W.     Fried- 
mann.     Ber.,   1016,  49,  277—284. 


leae  in  it,  make  a  study  of  the  interactions 
between  sulphur  and  naphthalene  compovuids  of 
considerable  intcivst.  By  heating  a-nietliyl- 
naphthalene  with  an  equal  weight  of  sulphur  at 
300''  t\  for  3  periods  of  24  hours  cAch.  and  distillinif  I 
the  prodvict  in  vacuo,  thi'oe  separate  fractions  were  f 
obtained,  (1)  unchanged  a-methylnaphthalene. 
(2)  a  mobile  red-brown  oU  distilling  at  300° — 
320°  C,  which  solidified  on  standintr.  and  which 
after  purification  and  crystallisation  from  benzene 
was  identified  as  1.2-di-a-niiphthyU'thane,  and  (3) 
a  pivduct  similar  to  (2)  but  of  higher  boiling  point 
,and  less  soluble  in  benzene.  The  soluble  portion 
contained  o-dinaphthostilbene.  and  the  insoluble 
portion,  which  was  crystallised  from  cumene,  was 
proved  to  be  picene.  It  is  noteworthy  that  piceno 
occurs  with  clirysene  in  the  distillate  from  lignite 
tar  and  it  is  probable  that  these  two  hydroearhons 
are  genetically  related.  By  heating  o-methyl- 
uaphthalene  with  one-eighth  its  weight  of  sulphur 
in  a  sealed  tube  for  24  houi-s  at  300° — 310°  C.,  a 
lustrous  crystalline  substance  of  m.pt.  298° — 3()0' 
C,  having  the  formula  C^jHieS,,  was  obtained;  it 
is  believed  to  be  an  intermediary  product  in  the 
conversion  of  o-methvlnaphthalene  into  a-di- 
naphthostilbene. — E.  H."T. 

Anthracene  ;  Introduction  of  acid  radicals  into  the 

outer  benzene  rings  of .     Preparation  of  1- 

h ydroxy-'2-anthracoyl-o' -benzoic  acid.     A.  Schaar- 
schmidt.     Ber.,  1916,  49,  381—385. 

Attempts  were  made  to  introduce  acid  radicles 
into  the  oiiter  benzene  rings  of  anthracene  by 
treating  ?)ifso-dihydroantliracene  with  benzoyl 
cldoride  and  aluminium  cldoride,  and  by  heating 
1-hydroxyanthracene  with  phthalic  anhydride  in 
the  presence  of  boric  acid.  In  the  first  method, 
anthracene  is  regenerated,  and  the  acid  radical 
goes  by  preference  into  the  j)!cso-positi<m.  The 
second  method  produces  a  rcd-ljrown  substance  of 
the  formula  : — 


CH 


/O 


TiiE  relatively  high  percentage  (1-5)  of  sulphur  in 
the  tar  from  lignite  and  the  co-existence  of  naphtha- 


^•^•<CH>'^«^«\C<9~>CO 

m.pt.  210°  C,  which  gives  a  green  solution  in 
concentrated  sulphuric  acid,  and  when  boiled  with 
water  produces  l-hydroxy-2-autlu-acoyl-o'-benzoic 
acid  : — 

C"6Hi<^^>CsH,(OH)(CO.C,H,.COOH)1.2, 

which  forms  brownish  yellow  crystals,  m.pt.  221°C.. 
and  crystalline  salts,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  blue  solution  which  turns  green 
on  standing  for  a  short  tin)e,  probably  owing  to 
the  formation  of  the  previous  compound.  Th'- 
same  change  takes  place  when  the  acid  is  treated 
with  acetylating  agents. — F.  Sp. 

Ilenzoylanthraquinone ;    Hediiction    products   of   1- 

and  2 .     A.  Schaarsdmudt  and  D.  Irineu. 

Ber.,    191(i.    49,    386—396.     (See    also    this   J. 
1915,  828.) 

The  reduction  products  of  1-  and  2-benzoyl- 
anthraquinone  in  acid  and  alkaline  solution  have 
been  exanuned.  p-Chlorobenzoyl-l-antliraquinonc 
in  acid  solution  gives  a  mixed  blue  reduction 
product  from  Mliich  no  pure  substance  could  In- 
isolated.  p-Toluyl-2-authraquinone  reduced  in 
cold  sulphuric  acid  .solution  with  alunuuiuui 
powder  equivalent  to  2  hydrogen  atoms  gave  « 

Eroduct  partly  soluble  in  alkali  with  a  red  colour 
ut  on  repeated  crystallisation  only  the  original 
material  could  be  isolated.  Increasing  the  alumin- 
ium to  the  equivalent  of  6  hydrogen  atoms  led  t" 
a  product  almost  completely  soluble  in  alkali  <" 
a  red  solution,  indicating  phenolic  hydroxyl.  The 
alkaline  solution  is  decolorised  when  shaken  with 
air,  and  a  solid  of  m.pt.  252'  C.  separates,  whicli 
may  be  a  condensation  product  of  two  molecules 
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of  the  original  compound.     The  crude  reduction 
product  on  acetylation  jnelds 


Cell.Q    J>C.H 


CO— C.H,.CH„ 
O.CO.CH3 


ra.pt.  1.51o°  C.  which  is  tlie  acetyl  derivative  of 
a  p-toUiyl-2-antliraiKil.  The  red  colour  of  the 
alkaline  solution  of  the  crude  product  is  due  to  the 
piesence  of  small  quantities  of  toluylanthrahydro- 
quinone.  By  the  reduction  of  p-chlorobenzoyl-1- 
antlu-aquiuone  by  zinc  dust  and  aininonia,  a  mixed 
blue  product  is  formed  giving  a  Ijlue  solution  in 
alcohol,  a  red  solution  in  toluene  and  ligroin,  and 
a  green  solution  in  concentrated  sulphuric  acid. 
No  pure  substance  could  be  isolated  from  it.  The 
jeduction  of  p-toluyl-2-anthraquinone  in  amnionia- 
cal  solution  gave  an  oily  mixture  of  products 
insoluble  in  alkali  and  in  sodium  hydrosulphite. 
Repeated  crystallisation  from  boiling  glacial  acetic 
acid  produced  the  acetyl  derivative  (m.pt.  164°— 
165°  C.)  of  anthracyltolylcarbinol, 

C„U9.CH(OH).C8H4.CH-. 

The  anthraquinone  residue  has  therefore  been 
reduced  to  anthracene,  and  the  toluyl  keto  group 
to  carbinol. — F.  Sp. 

Chlorinalion  [of  aromatic  compounds]  with  a>itimony 
pcntachloride.  K.  Steiner.  Monatsh.  Chem.,  1915, 
36,  825—829.  J.  Cliem.  Soc.  1916,  110,  i.,  151. 
(Compare  Eckert  and  Steiner,  this  J.,  1915, 
863,  86-1.) 

When  heated  with  antimony  pcntachloride, 
benzophenone  gave  hexachlorobenzene  as  the 
main  product,  together  with  a  little  perchloro- 
benzophenone,  COCCsCls),,  colourless  needles, 
m.pt.  318°  C,  and  perchlorobenzoic  acid. 
Benzil  gave  rise  to  hexachlorobenzene  with 
a  Uttle  perchlorobenzoic  acid.  1.2-Naph- 
thoquinone  yielded  tetraclilorophthalic  acid 
and  perchloronaphthoquinone.  Under  similar 
treatment,  benzoic  acid  and  benzoyl  chloride 
yielded  hexachlorobenzene,  together  with  a 
mixture  of  chlorinated  benzoic  acids,  wliilst 
phthalic  acid  gave  a  mixtui-e  of  the  same  nature. 
With  benzoylbenzoic  acid  the  chief  products  were 
pepchlorobenzoylbenzoic  acid  and  1.2.3.5.6.7.8- 
nepta<-hloroanthraquinone,  accompanied  by  small 
quantities  of  tetraclilorophthalic  acid  and  hexa- 
chlorobenzene. By  using  a  suitable  solvent,  such 
as  tetrachloroethane,  the  action  of  the  antimony 
pentachloride  can  be  moderated,  and  with  a  10% 
solution  of  anthraquinone  in  this  liquid  the  chief 
product  is  1.4.5.8-tetrachloroanthi"aquinone. 


Sulpho-g roups  :      Direct     replacement     of by 

chlorine.  H.  Slever.  Monatsh.  Chem.,  1915, 
36,  719—722.  J.  Chem.  Soc,  1916,  110,  i., 
134—135. 
In  1860  Carius  observed  that  methane-  and 
ethane-sulphonyl  cldorides  when  heated  at 
150°- — 160 'C.  with  phosphorus  pentachloride  under- 
went change  according  to  the  equation  R.S0,Cl4- 
PCl5=RCl-fSOCIj-POCl3.  The  author  has  dis- 
covered that  thionyl  chloride  is  especially  favour- 
able to  the  scission  of  sulphur  dioxide  from 
sulphonyl  chlorides,  and  he  beUeves  that  thionyl 
chloride  was  largelv  instrumental  in  producing 
the  results  obtained"by  Carius.  At  160° — 180°  C. 
in  the  presence  of  "thionyl  chloride,  aromatic 
sulphonic  acids,  as  also  "their  chlorides  and 
anhydrides,  are  converted  into  the  corresponding 
chloro-compounds  with  liberation  of  sulphur 
dioxide.  Thus  p-chlorobenzenesulphonic  acid 
quantitatively  yielded  p-dichlorobenzene,  and 
sodium  benzenesulphonate  gave  chlorobenzene. 
With    derivatives    of    the    anthraquinone    group 


the  necessary  temperature  is  higher,  and  at  200° — 
220°  C.  the  (I-  and  /i-sulphonic  acids  derived 
from  anthraquinone  were  converted  into  the 
corresponding  chloroanthraquinones.  In  the 
absence  of  thionyl  chloride,  whether  other  solvents, 
such  as  tetrachloroethane,  are  present  or  not, 
the  decomposition  of  the  sulphonyl  chlorides 
is  only  partial  and  freijuently  more  complex  in 
nature. 


X itro-groups  ;  Direct  replacement  of  - 


■  bi/  chlorine 


and  a  new  method  of  chlorinalion.  H.  Meyer. 
.Monatsh.  Chem.,  191.").  86,  723 — 730.  J.  Chem. 
.Soc,  1010,  110,  i.,  135.  (Compare  preceding 
abstract.) 

4-CHLORO-3-NITnOBENZEN'ESULPHONIC       Ocid,       p- 

chloronitrobenzene,  2.5-dichloronitrobenzene,  and 
nitrobenzene  when  heated  with  thionyl  chloride  at 
temperatures  between  140°  and  180°  C.  lost  their 
nitro-groups  almost  quantitatively  with  formation 
of  1.2.4-trichlorobenzene,  p-dichlorobenzene,  1.2.4- 
trichlorobenzene,  and  chlorobenzene  respectively. 
With  wi-nitrobenzenesulphonic  acid  the  yield  of 
j>i-dichlorobenzene  was  not  so  good,  direct 
chlorination  occurring  simultaneously  to  some 
extent,  so  that  the  product  also  included  a  sub- 
stance, m.pt.  165° — 175°  C.  containing  a  high 
percentage  of  chlorine.  A  similar  result  was 
obtained  with  o-nitroanisole,  which  gave  a  tri- 
chlorophenol  in  addition  to  o-chloroanisole.  1.5- 
Dinitroanthraquinone  at  180° — 200°  C.  was  con- 
verted into  1.5-dicliloroanthraquLnone,  and  with 
naphthalene  compounds  chlorination  occurred 
very  readily,  naphthalene  itself  at  170° — 180°  C. 
rea^'ting  with  thionyl  chloride  giving  1 .4-dichloro- 
naphthalene.  The  presence  of  certain  groups 
facilitates  direct  chlorination  even  of  the  benzene 
nucleus  ;  azobenzene  reacts  with  thionyl  chloride 
at  180°— 200°  C,  giving  2.2'-dicliloroazobenzene, 
together  with  its  4.4'-isomeride.  At  somewhat 
higher  temperatures,  namely,  230° — 250°  C.  the 
successive  substitution  of  the  hydrogen  atoms  of 
a  methyl  radicle  attached  to  an  aromatic  nucleus 
may  be  effected  ;  thus  toluene  gave  benzylidene 
dichloride  and  benzotrichloride,  whilst  a-niethyl- 
antliraquinone  yielded  the  monochloro-  and 
dichloro-methyl  derivatives.  By  the  use  of  .suit- 
able solvents,  however,  the  methyl  group  in  such 
substances  as  toluenesidphonic  acids  may  be 
protected,  so  that  the  action  of  the  thionyl  chloride 
is  restricted  to  the  replacement  of  the  sulphonic 
group  by  chlorine. 

Sulphotialion  of  benzene.    G.  Mohi-manu.    Annalen, 
1915,    410,    373—385. 

The     catalytic    influence     of     sodium,     mercury, 
and  iron  on  the  sidphonation  of  benzene  has  been 

i  described  by  Behrend  and  Mertelsmann  (this  J., 
1911,  124).  The  author  has  now  examined  the 
influence  of  aluminium,  lead,  arsenic,  selenium, 
and  manganese,  and  also  of  cadmiimi  and  bismuth. 
Benzene  vapour  was  passed  into  97  °o  sulphuric 
acid  at  235° — 245°  C.  containing  the  catalyst, 
and  the  resulting  m-  and  p-benzenedisulphonic 
acids  (and  in  the  case  of  lead  the  monosulphonic 
acid  also)  were  converted  through  the  sodium 
.salts  into  the  acid  chlorides,  the  crystals  of  which 
were  separated  mechanically.  The  results  show 
that  none  of  the  substances"  approaches  mercury 
in  its  catalvtic  effect.  Manganese  has  scarcely 
anv  influence  and  cadmium  has  but  little  more. 
The    other    catalvsts    produce    about    the    same 

'    effects,  with  the  exception   of  selenium,  which  in 

i  the  form  of  selenious  acid  causes  carbonisation 
(although  at  160° — 170°  C.  it  has  no  effect,  benzene- 

I  sulphonic  acid  onlv  being  produced),  and  of 
lead    which  in  the  form  of  lead  sulphate  brings 

'    about    the    formation    of    80S<>i    of    the    meta- 

:    disulphonic  acid,  9-7 °o  of  the  para-acid,  and  9-5% 

i    of  the  monosulphonic  acid. 
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i-Amivopi/ridine  : 

reactions   of 


f, 


DutsoUsafUm       and      diazo- 

A.  K.  Tsoliit^i'hibivbiu  and 
M.  1).  lvjaV.aiioev.  J.  ISuss.  Phvs.-Chem.  yoc, 
ll>13.  47,  1571— 1JS9.  (See  this  J.,  1915,  863, 
1240.) 

By  treat inc  2-aiuinop>Tidine  with  nitrous  acid  in 
hvdroohloru-  acid  sohition.  tlte  autliors  were  unable 
to  obtain  a  higher  yield  than  50",,  of  2-chloro- 
vridiue,  much  2-pyridone  being  always  formed. 
•  n  a  similar  manner,  2-fluoropyridino  can  be 
obtained  in  about  25",,  yield,  wliilst  with  hydro- 
bromic  acid,  which  must  be  used  in  dilute  solution 
since  the  concentrated  acid  reacts  with  nitrous 
acid,  very  little  2-bromopyridine  is  obtained, 
the  principal  protUict  being  the  pyridone.  When 
diazotLsed  ^^^tl^  amyl  nitrite  and  sodi<im  ethoxide, 
2-aminopyridine  yields  an  isodiazotate.  which 
may  also  be  obtained  l)y  the  action  of  amy! 
nitrite  on  the  sodium  derivative  of  2-amino- 
pyridine ;  it  is  extremely  stable  in  the  pure  state 
and  remains  unchanged  indefinitely,  only  decom- 
posing at  a  high  temperature.  Decomposition  of 
a  concentrated  aqueous  solution  of  the  diazotate 
(1  mol.)  in  the  cold  with  not  more  than  1  mol. 
of  acetic  ac-id  yields  the  crystalline  diazo-hydroxide 
which,  however,  readily  decomposes  with  forma- 
tion of  pyridone  :  the  slightest  excess  of  acid 
results  in  the  rapid  decomposition  of  the  diazot- 
ate,  which  probably  undergoes  isomeric  change 
into  the  unstable  diazonium  salt.  Faint  acidifica- 
tion of  a  solution  of  the  diazotate  containing 
potassium  iodide  yields  2-iodopjTidine.  Like 
the  antidiazotates  of  the  benzene  series,  the 
diazotat«  of  pyridine  exhibits  little  tendency 
to  the  formation  of  azo-dyes  by  coupling  with 
phenols  and  amines  ;  small  yields  of  such  dyes 
are,  however,  obtainable  with  naphthols  and 
certain  amines  in  alcoholic  solution.  2-Fluoro- 
pyridinc.  CjH.NF.  is  a  volatile  liquid,  boiling  at 
125-75°  C.  at  752-9  mm.  pressure,  and  forms  either 
no  picrate  or  a  highly  unstable  one  ;  the  extreme 
weakness  of  its  basic  properties  is  shown  also 
bv  the  instabihtv  of  the  platinichloride.  2- 
lodopjTidine,  C5H4NI,  is  a  liquid,  b.pt.  93°  C. 
at  13  mm.  press\ire.  and  forms  a  picrate  and  a 
platinichloride.  Sodium  pyridine-2-diazotate, 
CsH.N-N  :  N-OXa,  is  obtained  as  a  vellow  powder. 

— T.  H.  P. 

Aluminium  phenojridcs ;  Products  of  the  decom- 
position   of by     heat.     li.     Molilau.     Ber., 

1916,  49,  168—171. 
In  addition  to  hydrogen,  methane,  aromatic 
hydrocarbons,  phenols,  and  phenol  ethers,  the 
thermal  decomposition  of  aluminium  phenoxides 
gives  ri-iC  by  pyrogenic  synthesb  to  sm.all  quantities 
of  xanthene  and  its  homologues.  Tlius  [ly  frac- 
tional distillation  of  the  higher  boiling  products 
obtained  by  dry  distillation  of  the  phenoside 
formed  by  dis.solving  ahnniniui-n  shavings  in 
boiling  phenol,  fraction-s  IjoLling  between  270'  and 
W.W  C.  were  obtained,  which  soUdified  on  cooling, 
and  on  crystallisation  from  alcohol  j-ielded  xanthene 
in  white  leaflets.  ni.i>t.  9.S'5'C.  Dimethylxan- 
thenes  are  similarly  produced  by  the  thermal 
tlecompositiori  of  the  aluminium  compounds  of 
creaol  and  thymol. — Cr.  F.  M. 

Fuel   oils  from   coal.     Jloore.     See    1 1  v. 
Delerminalion    of  benzol    in    coal    gas.     See    U.K. 

Presence  of  benzene  homolonucs  in  the  high-boiling 
dislillalns  of  petroleum.  Brooks  and  Humphrey. 
See  IlA. 

I'ate.vts. 

Crude  tar  for  distillation  ;  Process  for  the  trcalmeni 

of .     RiitgerswerkeA.-O.,  Berlin.     Ger.  Pat.    ; 

287,962,  Nov.   14,  1914. 

Befoke  the  tar  is  distilled,  ammonium  salts  are   , 


removed  by  wa.shing  with  water,  or  by  heating 
witli  solutions  of  alkalis,  alkaline  e.irths.  or  alkali 
liicarbonatcs  to  90° — 100°  V.  until  the  auuuonium 
salts  nro  decomposed,  distillation  being  carried 
out  in  the  latter  case  before  or  after  removal  of 
the  solution. — F.  W.  A. 


Distillation  apparatus  ;  Continuous .    Hoddick 

und  Rothe.  Weissenfels.  Ger.  Pat.  287.961, 
Jime  IS,  191-1.  Adilition  to  Gor.  Pat.  201,372. 
The  apparatus  origin  - 
ally  claimed  is  mod- 
ified by  the  introduc- 
tion \mdcr  the  still  of 
n  container,  c.  which 
can  be  heated  by 
means  of  steam  coils, 
this  provision  being 
particularly  ailapt«a 
to  the  distillation  of 
oil  or  t.ar  containing 
a  large  content  of 
water  and  hence 
liable  to  froth. — 

F.  W.  A. 

Dislillalion  of  tar,  mineral  oi7.<,  or  oils  and  fats; 

Combination  of  tiro  stills  for  the .     G.  Krick- 

huhn,  Lubeck.     Ger.  Pat.  288,702,  Dec.  6,  1914. 

Two  stills  are  arranged  in  uumediate  contact  and 
with-  the  draw-oft  tube  of  the  first  still  passing 
tliro\igh  the  bottom  of  the  second  still,  so  that  the 
heat  of  the  furnace  gases  and  of  the  residue  from 
the  first  still  are  utilised  in  heating  the  second  one, 
in  which  the  crude  distillate  from  the  first  is  re- 
distilled.—B.  V.  S. 

Benzol;  Apparatus  for  purifying .  H.  Koppers, 

Essen,  Germany.  Assignor  toH.  Koppers  Co., 
Chicago.  U.S.  Pat.  1,157.988,  Oct.  26,  1915. 
Date  of  appl.,  Sept.  2,  1913. 

A  jnxiNG  apparatus  for  purifying  benzol  by 
means  of  sulphuric  acid 
contains  a  centrifugal 
mixing  wheel,  B.  situat- 
ed dear  of  the  acid 
separating  at  the  bottom 
and  at  a  short  distance 
above  the  open  enlarged 
end  of  a  stationary 
suction  pipe,  F.  When 
the  wheel  is  rotating, 
the  acid  at  the  bottom 
of  the  vessel  is  drawn 
up  tlie  suction  pipe  and 
intimately  mixed  with 
the  benzol,  whilst  when 
the  wheel  is  at  rest,  it 
is  fnot  exposed   to   the 

corrosive  action  of  the  acid. — F.  W.  A. 

o-Chlorololuene-p-sulphonie    acid ;    Preparation   of 

.     Farbw.     vorm.     Meister,     Lucius,     und 

Briining.  Ger.  Pat.  287,932,  Jan.  16.  1914. 
Addition  to  Ger  Pat.  286,712  (thi-iJJ.,  1916,  170). 
In  place  of  pure  toluene-p-svdy)honic  acid  claimed 
in  the  main  patent,  mixtures  of  the  o-  and  p- 
sidphonic  acids  olitained  by  the  sulphonation  of 
toluene  are  used  ;  by  adopting  the  method  .sug- 
gested in  the  lu.ain  patent  for  the  separation  of  the 
o-chlorotoluene-p-sulphonic  acid,  only  this  com- 
pound separates  from  the  solution  containing  the 
mixed  cldorinated  sulphonic  acids. — F.  W.  A. 

N-s\d)stitxded  i.i'-diaminodiaryUhiokclones  and  their 

derivatives  ;  Preparation  of .  Badisc^he  Anilin 

und  Soda  Fabrik.  Ger.  Pat.  287,994. Dec.  17, 1913. 
N-SUBSTITUTED  4.4'-diaminodiarylmethanes  are 
heated  with  polysulpliides.     Example.     25-4  partfl 
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of  4.4'-tetramethyldiaininodiphenylmethane  is 
heated  \vith  20  parts  of  sulpluu'  ami  21  i)arts  of 
sodium  sulphide  cry.stJils,  with  .■^lirriiig,  under  a 
reflux  conden.sev,  until  the  methane  base  has  almost 
«r  completely  disappeared  ;  to  remove  poly- 
Bulphide.-i  ami  sidpliur,  tlie  melt  is  boiled  with 
dilute  sodiiun  sidpliiile  solution,  and  any  methane 
base  present  in  the  residiu?  is  then  removed  by 
inean.s  of  aleohol  or  dilute  hydrochloric  acid  ;  an 
excellent  yield  of  4.-l'-tetramethyldiamiuothio- 
benzophenone  is  obtained.  In  a  similar  manner 
the  tetra-ethyl  derivative  may  be  prepared  fi'ora 
4.4'-tetra-ethyldiaminoiliphenylmethane,  and  Kijm.- 
4.4'-diniethylannno-:^.3'-diaininothiobenzophenone 
from  the  corresponding  methane  base. — F.  W.  A. 

4.i'-Dianiino-diaryI-ketones  and   their  derivatives ; 

Preparation  of .     Badischo  Anilin   u.  Soda 

Fabr.  Ger.  Pat.  2S9.10S,  Feb.  24,  1914. 
Addition  to  Ger.  Pat.  287,994  (see  preceding 
abstract). 

Instead  of  using  N-substituted  4.4'-diamino- 
diarylmet  hanes  or  their  derivatives,  the  methane- 
baees  themselves  or  derivatives  obtained  by 
substitution  in  the  arvl-residue  are  heated  with 
polysulphides.— B.  V.  iS. 

Nitro-compotinds ;     Reduction     of    aromatic . 

Chem.  Fabr.  Griesheini-Elektron.  Ger.  Pat. 
288,413,  Dec.  23,  1913. 

Dry  spongy  zinc,  produced  according  to  Ger.  Pat. 
282,234  (tliis  J.,  1915,  021),  is  used  as  reducing 
ftgeut ;  the  reduction  of  nitro-compounds  in  this 
manner  is  more  easily  controlled  than  if  the  moist 
electrolytic  zinc  is  used  direct. — F.  W.  A. 

fi-Amino-anthraquinones  ;      Preparation      of . 

Badische  Anilin  u.  Soda  Fabr.  Ger.  Pat. 
288.99t>,  Feb.  Ui.  1913. 

Meso-il\tx)genaxthracene-/3-.sulphoxic  acids  or 
their  salts  are  treated  with  ammonia  in  the 
presence  of  oxidising  agents. — B.  V.  S. 

Dichloroanthracene  hexachloride  and  dichloroanthra- 

cene  octochloride  :    Preparation  of .     Farbw. 

vorni.  Meist«r,  Lucius,  u.  Briinin^c.  Ger.  Pat. 
289,133,  Apr.  3,  1914.  Addition  to  Ger.  Pat. 
284,790. 

SuLPHi'RVL  cWoride  is  used  instead  of  carbon 
tetracUoride  as  in  the  chief  patent.  For  example, 
by.cUorinating  a  solution  of  9.  lO-dichloroanthracene 
in  sulphuryl  chloride  in  the  presence  of  a  little 
iodine,  the  octochloride  is  precipitated  and  the 
hexachloride  formed  in  solution. — B.  V.  S. 

Arylamides  of  'IM-hj/dro.ri/naphthoic  acid  :  Prepar- 
ation of .     Farbw.  vorm.  ileister,  Lucius,  u. 

Briinuig.     Ger.  Pat.  289,027,  Apr.  10,  1914. 

An  ar>lamide  of  2.3-hydroxynaphthoic  acid  is 
obtained  by  heating  the"  acid  \vith  the  arylamide 
of  a  volatile  organic  acid.  For  example,  the 
anilide  i*  obtained  by  heating  together  hydroxy- 
naphthoic  acid  and  acetamlide. — B.  V.  S.  " 

Sodiiun  oxindote-p-sulphonatc  ;  Preparation  of . 

J.  Hausmann,  Frankfort.  Ger.  Pat.  289.028, 
Oct.  15,  1913. 

Phenyl^cetic  acid  is  sulphonated  at  70° — 150°  C. 
with  three  to  five  times  its  qiiantitv  of  sulphuric 
a<-id  of  66->B.  (sp.gr.  1-84),  the  svilphonic  acid  is 
mtrated,  the  nitro-sulphonic  acid  reduceci,  and,  if 
the  reduction  has  not  been  carried  out  in  the 
presence  of  free  acid,  the  resulting  product  is 
treated  vrith  mineral  acid.  A  mixture  of  oxindole- 
p-snlphonic  acid  with  small  quantities  of  p-amino- 
o-sulphophen)  lacetic  acid  -is  precipitated  ;  these 
are  easily  separated  either  as  acids  or  as  sodium 
salte  by  reason  of  their  different  solubiUties  in 
water.     The  sodium  salt  of  the  former  acid  gives 


wth  nitric  acid  isatoxime-p-sulphonic  acid,  while 
that  of  the  latter  gives  a  diazo  compound.  Both 
compounds  serve  for  tlie  preparation  of  dves. 

— B.'  V.  S. 

Process   for   electrolytically    reducing    or    oxidising 
orijanic  substances.  Eng.  Pat.  15,750.   See  XX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Azo-dyes  ;  Bisulphite  com  poll  nd.'i  oi  .if.  X.  n. 

Voroshcov.  J.  Huss.  Phvs.-Chem.  Soc,  1915,  47, 
1G09— 1737.      (See  this  J.,  1911,  1107.) 

The  compounds  olitained  by  the  action  of 
sodium  bisulphite  on  sodium  1.5-  and  i.8-naph- 
tholsulphonates  represent  anhydrous  esters, 
NaSOo.O.CjoHs.SOjXa,  whereas'  those  obtained 
from  1.5-  and  1.8-aniinonaphthols,  which  are 
sepai-able  ordy  with  the  hydrogen  unsubstituted 
and  not  as  salts,  contain  an  extra  molecule  of 
water,  NHj.C,oH„.OH +H.SO,.  The  stabiUty  of 
the  latter  compounds  indicates  that  tliis  molecule 
of  water  is  constitutional  and  the  conclusion  is 
draw  n  that  the  naphtholic  nucleus  is  first  converted 
into  the  ketonic  form,  to  which  the  sulphurous 
acid  is  then  added.  It  may,  indeed,  be  assumed 
that  similar  transformations  take  place  with  the 
naphtholsulphonates,  the  products  thus  formed 
then  losing  1  mol.  of  water.  There  is  no  reason  to 
expect  that  diazotisation  should  produce  any 
change  in  the  ring  not  containing  the  amino-group, 
and  this  is  confirmed  by  analysis  of  the  compound 
obtained  by  coupling  the  diazotised  sodium  bi- 
sulphite derivative  of  1.5-aminonaphthol  with 
phenol,  the  final  product  still  containing  the 
additional  molecule  of  water  ;  thus,  such  colouring 
matters  cannot  have  the  oi-dinary  ester  structures 
assigned  to  them  by  Bucherer  and  others.  1- 
Aminobenzene-2-carboxy!ic  acid-azo-a-naphthyl- 
amine  j-ields  the  same  compound  with  sodium 
bisulphite  as  doe«  l-aminobenzene-2-carboxylic 
acid-azo-a-naphthol,  the  resulting  colouring 
matter  having  after  hydrolysis  a  hydroxyl  group 
in  its  naphthalene  component.  Similar  replacement 
of  the  amino  group  by  hydroxyl  takes  place  in  the 
action  of  sodium  bisulphite  on  l-aminobenzene-4 
sulphonic  acid-azo-i3-naphthylamine  and  on  p- 
aminophenol-azo-;i-naphthyIamine.  The  consti- 
tution given  above  for  the  compounds  obtained 
by  the  action  of  sodium  bisulpliite  is  confirmed 
in  a  number  of  other  cases.  Descriptions  are 
given  of  the  compounds  formed  with  sodium 
bisulphite  from  : — 1.4-naphtholsulphonic  acid ;  1.5- 
and  1 .8-aminonaphthols.  the  products  being 
diazotised  and  then  coupled  with  phenol  or  a-  or 
j3-naphthol  ;  azo-dyes  derived  from  the  three 
diazotised  monosulphonio  acids  of  aniline  and  the 
monoamino-  or  mono-hydroxv-derivative  of  naph- 
thalene, SOjH.CjHj.N  :"  N.C,oHs.Aux(OH  or  XHj), 
the  SO3H  occupying  the  o-,  m-,  and  p-positiona 
and  Aux  the  a-  and  /3-positions  ;  the  twelve  azo- 
dyes  represented  by  the  scheme, 

CO,H.C,Hi.X  :  X.CioH8.Aux(OH  or  XH^) ; 
the  dyes  derived  from  diazotised  p-aminophenol 
and  a.-  or  S-amino-  or  hydroxy-naphthalene  ; 
o-naphtholbisazobenzene,l-na"phthol-2-azobenzene, 
and  l-naphthol-2-azobenzene-4-sulphonic  acid. 
Under  the  action  of  sodium  bisulphite,  p-dimethyl- 
aminoazobenzene,  p-diethylaminoazobenzene,  and 
p-nitrobenzene-azodiphenvlamine  first  undergo 
scission  ;  in  the  case  of  "l-benzeneazo-4-methoxy 
naphthalene,  the  methoxyl  is  replaced  by  hydroxyl. 

. — T.  H.  P. 

Methylene  Blue:  Preparation  of as  a  lecture 

experiment.  F.  Kehrmann.  Ber.,  1916,  49,  o3-o4. 
One  or  two  grms.  of  thiodiphenylamine  is  shaken 
in   acetic   acid   solution   with   a    5%   solution  of 
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Itromiue  in  the  same  solvent  until  the  precipitate 
lias  become  browuish  red  ami  irystalliiie.  .Vfter 
liltratiou.  the  residue  of  pUoua/.thiouiuni  per- 
brrimide  is  suspended  in  .lO  c.c.  of  l)ti"o  alcohol 
and  tre.ittHi  with  a  5"j  alcoholic  solution  of  di- 
meth\"laiuine  until  excess  is  present.  The  per- 
broniide  rapidly  dis;»ppears  and  fr»im  the  blue 
solution  Methylene  Blue  crystallises  in  glistening 
needles  in  almost  theoretical  vield. — tt.  F.  M. 


Sulpha:one  ;  Dcrivalires  of  ■ 


.     M.  Cla*ss.     Ber. 
liUli.   49,  350—303. 

isCiPHAZONE  is  an  a-hydroxysulphaziue,  having 
the  formula 

N 

so, 

It  has  marked  phenolic  properties,  forming  salts 
«ith  alkalis  and  alkaline  earths.  Vnit  gives  no 
coloration  with  ferric  chloride.  Its  basic  pro- 
jierties  are  feeble  :  nitric  acid  forms  a  slightly 
soluble  crystalline  nitrate.  Oxidation  with  alkaline 
permanganate  produces  oxanil-o-sulphonic  acid, 
C".H.(S03H)(XII.t'O.COOH)(1.2).  Halogens  enter 
only  the  :i-position.  forming  ;Jd-dichloro-.  dibromo-, 
and  mono-  and  di-iodo-derivatives.  Nitric  acid 
and  fuming  sulpliuric  acid  attack  the  benzene 
nucleus,  forming  3-nitro-a-sulphazoue  and  a- 
sulpliazone-3-sulphonic  acid  respectively.  Nitrous 
acid  produces  vellow  a-sulphazone-;i-oxime  (Ger. 
Pat.  288,082  ;  following).  The  3-iiiti-o-derivative 
also  gives  a  ^-oxime  and  a  iJ/j-dibromide,  and  the 
same  compounds  are  produced  by  nitrating  the 
oxime  and  dibromide  of  the  original  sulphazone. 
Methyl  iodide  forms  a  colourless  methyl  ether. 
3-Nitrosulphazone  on  reduction  in  acid  solution 
forms  3-aminosulphazone.  which  when  twice 
coupled  produces  disazo  dyes  of  unusual  fastness, 
having  the  formula 

E.N:N.(NH.)C.H,<N°-.';"<On) 

-'  •  ■^SO,.C.N:N.R. 
The  oxime  and  nitro-osime  of  sulphazone  form 
salts  with  metals.  The  blue  iron  lake  may  be 
produced  directly  on  the  fibre  by  warming  the 
fabric  in  an  aqueous  .solution  of  the  oxime  with 
iron  filings.  The  fibre  oxidises  the  ferrous  salt  to 
the  blue  ferric  compound,  the  bath  remaining 
colourless  until  the  fibres  are  completely  saturated 
with  the  dye.  Mineral  acids  convert  the  oxime 
into  oxanil-0-.sulphonic  acid.  Reduction  of  the 
oxime  led  to  unexpected  results.  With  zinc  and 
acetic  acid,  or  with  sodium  amalgam  in  neutral 
solution  or  in  presence  of  magnesium  sulphate, 
the  amine  which  is  first  formed  is  decomposed, 
anmionia  is  liberated,  and  the  sulphazine  ring 
breaks  to  form  a  sulphinic  acid.  With  tin  and 
hydrochloric  acid,  two  molecules  of  the  amine  lose 
ammonia  and  forni  an  imine,  which  condenses  to 
an  oxazine.  The  sulpho  groups  are  then  reduced, 
and  the  final  product  is  dibenzothiazo-oxazine, 
NH.(>-0-C.NH 
•" •^-S.C .  NH.C.S  -^'  •"  *    -F.  SP. 

S-Hydrox!/qui7ioUtiecarboxyIic  acids  and  Iheir  de- 
rivatives. Dihydroryanlhraquinonc-3-7-diquino- 
line.  S.  von  Niemcntowski  and  E.  .Sucharda. 
Ber.,  1910,  49,  12—24. 

8-Hydtioxyquixoijne-5-c.\kboxylic  acid,  and  8- 
hydroxyquinoline-0-carboxylic  acid  were  obtained 
from  p-hydroxy-ni-aminobenzoic  acid  (orthoform 
new)  and  »)i-hydroxy-p-aminobenzoic  acid  (ortho- 
form)  respectively  by  heating  with  arsenic  acid, 
glycerol,  and  concentrated  sulphuric  acid.  The 
former  wac  a  yellow  niicrocrystalline  substance, 
m.pt.  30 P  C,  and  decompo.«ing  at  slightly  higher  , 
temperatures   into   hydroxyquinoline   and   carbon 


dioxide.  Oxidation  with  permanganate  converted 
it  intii  quinolinic  acid.  The  hydroxyciuinoline-O- 
carboxylic  acid,  m.pt.  284"  t'..  wjis  extremely 
stable  towards  heat,  and  .sublimed  without  change. 
When  heated  with  sulphuric  acid  and  phosphoric 
aidiydride  at  240'  (_'..  water  was  eliminated  with 
the  formation  of  an  aiithra(iuiuoin>  derivative, 
probably  2-0-dihydrox>aiilhraquinouc-3-7-diquiii- 
oline.  This  is  a  yellow  substance  of  m.pt.  380^'  C. 
but  slightly  soluble  in  most  .solvents.  It  is 
retlucible  by  liydrosulphite  to  the  oxyanthranol 
derivative,  which  is  soluble  in  water  and  is  re- 
oxidised  by  atmospheric  oxygen.  The  substance 
Possesses  weak  tinctorial  properties  both  as  a  vnl 
ye  as  above,  and  also,  as  a  hyilroxyant  hraquinone. 
it  imparts  yellowish  shades  to  mordanted  cotton. 

— U.  F.  M. 

Mechanism  of  action  of  amines  and  melaUic  oxides 
on  the  fulcanisalion  of  caoiilchouc.  [Formation 
of  saljihur  di/cstiiffs.]     Ostromyslenski.  See  XIV. 

P.A.TEN'TS. 

Val    di/esltiffs  :     Production    of .       L.    Kalb, 

Munich.       Ger.    Tat.    287,2.50,    Mar.    20,    1913. 
Addition  to  Ger.  Pat.  280,787  (this  J.,  1915,  545). 

Instead  of  treating  with  acid  condensing  agents, 
e.g.,  sulphuric  acid  or  aluminium  chloride,  ring- 
substituted  product-s  of  l.l'-dinaphthyl-8.8'-  or 
2.2'-dicarl)ox>lic  .icids  or  their  derivatives,  sub- 
stituents  are  introduced  into  the  dyestutTs,  which 
need  not  be  isolated  for  this  purpose. — F.  W.  A. 

Isaiin   derivatives   [vat   dyestuffs]  ;     Production   of 

.     Badische  Anilin  und  .Soda  Fabrik.     Ger. 

Pat.  287,373,  Apr.  20,  1914. 

o-H.\LOGENiDES  of  isatin  or  its  homologiies  or 
substitution  products  react  with  o-amino-ring- 
substitut«d-earboxylic  acids,  their  homologues, 
substitution  products,  or  derivatives  to  give 
carboxylated  isatinanilides  ;  the  products  are 
heat-ed  alone  or  in  an  indilVerent  solvent  or  with  a 
condensing  agent,  e.g.,  phosphoryl  chloride  or 
concentrated  sulphuric  acid,  \\hen  ring-formation 
takes  place,  and  compounds  in.soluble  in  alkali 
carbonates  and  caustic  alkalis  are  produced.  The 
products  are  generally  yellow,  and  may  be  used 
as  dyestulTs  or  for  the  production  of  dvestuffs. 
Example :  A  solution  of  isatin-o-chloride,  pro- 
duced from  isatin  and  phosphorus  pentachloride 
in  benzene,  is  added  slowly,  at  70° — 80°  C,  to  a 
benzene  solution  of  antliranilic  acid,  the  mixture 
is  heated  for  half-an-hour,  treated  with  water, 
and  the  benzene  removed  by  steam  distillation. 
A  suspension  of  a  yellow  jiroduct  is  thus  obtained, 
which  is  reduced  by  alkaline  hydrosulphite  to  a 
light  brown  leuco-solution  from  which  cotton 
and  wool  are  dyed  lemon  yellow  .shades.  Isatin-a- 
chloride  and  benzidine-m.m'-dicarboxylic  acid  in 
benzene  solution  at  70'  0.  give  a  brownish  yellow 
condensation  produit,  a  solution  of  which  in 
concentrated  sulphuric  acid  gives  a  greenish  yellow 
substance  on  pouring  into  water  ;  the  product 
is  insoluble  in  the  usual  solvents. — F.  W.  A. 

Isatin   derivatives   [vat   dyestuffs]  ;     Production  of 

.    Badische  Anilin  und  Soda  Fabrik.    Ger. 

Pat.  288,055,  Mav  12,  1911.  Addition  to  Ger. 
Pat.  287,373. 
Inste.\d  of  commencing  with  Lsatin-n-halogenide.s 
and  o-amino  ring-substituted  carboxylic  ac'iA» 
or  the  isatin-a-anil-o-carboxylic  acids  obtained 
from  them,  as  in  the  main  patent  (see  preceding 
abstract),  the  isatin-a-anil-o-carboxylic  acids  arc 
prepared  by  a  process  with  which  the  condensation 
can  be  cond)ined.  By  boiling  isatin-a-and  and 
5-bromo-2-aminobenzene-l -carboxylic  acid  with 
xylene,  so  that  the  water  formed  distils  oft,  the 
intermediate     isatin-5'-bromo-2 -anil- 1 '-carboxylic 
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arid  is  converted  into  a  golden  yellow  isatin 
derivative,  which  yields  a  brown  vat  with  alkaline 
hydrosulpliite  from  whicli  wool  and  cotton  are 
dyed  yellow.  By  l)oiling  under  a  reflux  condenser 
«  solution  of  bcnzidine-w.m'-dicarboxylic  acid  and 
sodium  acetate  in  alcohol  with  isatin-n-anil, 
there  is  obtained  the  dark  brown  sodium  salt  of  an 
isatin  condensation  product,  which  yields  a  light 
yellow  vat  with  alkaline  hydrosulphite  from  which 
fibre  is  dyed  reddisli  lirown  ;  in  the  case  of  cotton 
if  the  dyestufl"  is  diazotised  on  the  fibre  and  coupled 
with  3-naphthol,  a  bluish  red  dveing  Ls  obtained. 

— F.  W.  A. 


.i-Arylatninoanthraquinoyirs  :     Preparation  of . 

Badisclie  Anilin  und  .Soda  Fabrik.      Ger.  Pat. 
288,404,  :May  19,   1914. 

ANTHKAQurxoxE-2-suLPiioxic  acid,  or  one  of  its 
derivatives  or  substitution  products,  is  heated 
with  aronxatic  amines,  other  than  aminoanthra- 
quinones,  and  caustic  alkalis  or  alkali  alkyloxides, 
■with  or  without  the  addition  of  oxidising  agents, 
until  the  reaction  is  complete.  On  sulphonation 
the  j3-arylaminoanthraquinones  thus  obtained 
yield  valuable  wool  dyestuffs.  The  preparation  of 
2-phenylaininoanthraquinoue  is  descriVied. — F.  W.  A. 

Diaa20  dyestuffs  for  icool,  fast  to  milling ;  Prepara- 
tion of .      Badische   Anilin  u.   Soda  Fabr. 

Ger.  Pat.  288,838,  Nov.  2.5,  1913. 

The  ether  of  3.3'-diamino-4,4'-dihydroxydipbenyl- 
methane  is  combined  with  2  mols.  of  2.6-naphthol- 
sulphonic  acid  or  with  1  mol,  of  this  acid  and  1  mol, 
of  1.4-naphtholsulphonic  acid,  or  with  1  mol. 
of  the  2.0.8-disulphonic  acid  and  1  mol.  of  ;3- 
naphthol.  Valuable  wool  dyes  are  obtained  which 
ape  specially  fast  to  milling.— B,  V.  S. 

FeHou?    dyes    for    trool ;      Preparation     of- 


Badische  Anilin  u.  Soda  Fabr.  Ger.  Pat.  289,111, 
Apr.  15.   1914. 

A  suLPHONic  acid  of  an  aromatic  aldehyde  is 
condensed  with  o-nitraniline  or  a  derivative  having 
a  free  ;)«ra-position.  or  the  product  obtained  by 
condensing  an  aromatic  aldehyde  and  o-nitraniline, 
«tc.,  is  sulphonated  either  directly  or  in  some  cases 
through  one  of  its  constituents.  The  dyes  obtained 
give  good  level  shades  on  wool  and  are  fast  to 
washing  and  milling. — B.  ^^  S. 

Quinizarinsulphonic    acid ;      Preparation     of - 


Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat. 
287,867,  Mar.  8,  1914.      " 

^nxiz.\Eix  is  heated  with  sulphites  :  the  reaction 
IS  accelerated  by  addition  of  suitable  oxidising 
agents,  e.g..  manganese  dioxide,  lead  dioxide,  or 
sodium  hypochlorite. — P.  W.  A. 

Hydroryantliraqitinoncsulphonic    acids ;    Prepara- 
tion of .     Farbenfabr.  vorm.  F.  Baver  imd 

Co.  Ger.  Pat.  288.474,  Apr.  12,  1914.  Addition 
to  Ger.  Pat.  287,867. 

Ix  place  of  quinizarin  mentioned  in  the  main 
patent  (see  preceding  abstract),  the  treatment  of 
substituted  1.4-dihydroxyanthraquinones  with 
Bulphites  is  claimed."  By"  this  process  purpurin 
giy^  the  3-s\ilphonic  "acid,  whereas  Alizarin 
oOTdeaus.  1.4.5-trihydroxyanthraquinone,  and 
other  dihydroxyanthraquinone  derivatives  give 
new  sulphonic  acids  differing  in  constitution  from 
those  obtained  by  the  usual  sulphonation  process. 
Ihe  new  products  are  apparentlv  similar  in  con- 
stitution to  quinizarin-2-sidphonic  acid. — F.  W.  A. 

Anthraquinone  series;     Preparation    of  sulphonic 

acids  of  the .    Farbenfabr.  vorm.  F.  Baver 

"i^d  Co.  Ger.  Pat,  289,112,  JiUv  19,  1914. 
Addition  to  Ger.  Pat.  287,867. 

1XSTE.4D  of  using  qiunizarin  as  in  the  chief  patent. 


I  p-aminohydroxyanthraquinones,  p-diaminoanthra- 
quinones.  and  "their  derivatives  are  treated  with 
sulphites,  new  sulphonic  acids  being  obtained. — 

B.V.  S. 

Anthraquinone     derivatives     [vat     and    acid    wool 

dyestuffs];     Preparation    of .      Farbenfabr. 

vorm.    F.    Baver  und   Co.     Ger.   Pat.   288,824, 
Jan.  29,  1914. 

o-ARYLA>iryo.\XTHR.\.Qi-ixoxES  in  which  the  para- 
position  in  the  arylamino  residue  is  occupied,  and 
which  contain  an  acylated  amino-group  in  au 
a-position  of  the  anthraquinone  nucleus,  are 
treated  with  oxidising  agents.  An  alternative 
I  process  consists  in  treating  the  arylamino- 
I  anthraquinones  with  sulphuric  acid  and  "allowing 
the  products  to  oxidise  in  the  air.  The  products 
are  valuable  vat  dyestuffs,  and,  in  the  form  of  their 
sulphonic  acids,  acid  wool  dyestuffs, — F.  W.  A. 

Methylaminoanthraquinone    derivatives ;     Prepara- 
tion of .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Ger.  Pat.  288,825,  Mar.  28,  1914. 

AanxoANTHRAQuixoxES  and  their  derivatives  are 
treated  with  methylating  agents  in  presence  of 
strong  sulphuric  acid,  e.g.,  witli  methyl  alcohol 
in  open  vessels.  Valuable  wool  dyestuffs  are 
obtained  by  the  methylation  of  aniinoanthra- 
quinonesulphonic  acids  in  this  manner. — F.  W.  A. 

Acid  icool  dyes  of  the  anthraquinone  series  ;  Prepara- 
tion of .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Ger.  Pat.  288,878,  May  2,  1914. 

By  treating  with  sulphurous  acid  or  its  salts  a 
p-aminoarylamino-anthi'aquinone  halogenated  in 
the  /3-position,  the  halogen  is  easily  replaced  by  the 
sulpho  group,  and  acid  dyes  are"  obtained  which 
are  greener  and  brighter  than  the  parent  bodies. 

— B.  V.  S. 

2.-Aminoanthraquinone  ;    Preparation  of  a  formal- 
dehyde condensation  prodiwt  [vat  dyesluff]    from 

.     Chem.  Fabr.   Griesheim-Elektron.     Ger. 

Pat.  287,907,  June  24,  1913. 

iliXERAi,  acid  salts  of  2-aminoanthraquinone 
suspended  in  a  suitable  medium,  other  than  con- 
centrated sulphuric  acid,  are  treated  with  formal- 
dehyde. The  condensation  product  Ls  an  orange 
powder,  soluble  in  sulphuric  acid.  It  is  easily 
reduced  by  hydrosulphit  e  and  caiLstic  soda  ;  the 
vat  gives  brownish  yellow  shades  on  cotton. 
After  washing  and  soaping  orange  dyeings  verj" 
fast  to  chlorine  and  to  washing  are  obtained. 

— F.  W.  A. 

2-Styril-  and2.i'-aminos!yril-6-aminobenziminazole; 

Preparation  of .   O.  Kvm,  Zurich.   Ger.  Pat. 

288,190,  Apr.  5,  1914. 

2-METHYl,-6-xaTROBEXZiinxAZOi.E,  or  1.2.4-tri- 
acetyltriaminobenzene  or  its  anhydro-derivative, 
2-methvl-6-acetvlaminobenziininazole,  is  heated 
at  180° — 250°  C.  with  benzaldehyde  or  p-nitro- 
benzaldehyde  respectively,  with  or  without  the 
addition  of  condensing  agents,  such  as  piperidine, 
dimethylaniline,  or  fused  sodium  acetate  ;  the 
nitro-groups  in  the  resulting  condensation  products 
are  reduced ,  and  acidyl  groups  if  present  eliminated 
bv  saponification.  By  introducing  the  styril  or 
4'-aminostyTil  group  "in  place  of  the  2-phenyl 
group,  benziminazoles  are  obtained  which  give 
azo  dvestuffs  of  considerably  increased  affinity 
for  cotton,  the  dveings  being  of  deeper  and  brighter 
shades  than  those  from  derivatives  of  known 
benziminazoles.  Pinitro-  and  diaminostyril- 
benziminazoles  dye  cotton  from  an  alkaline  bath 
chrome  veUow  and  golden  shades  respectively. 

. — F.  W.  A. 
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Isonitrososttlphazone ;      Preparation    of .     M. 

Olaasz.  Piumg-IjHigfuhr.  Gor.  Pat.  288,682, 
Mar.  3,  1915. 

SruHAZOXE  or  one  of  itis  substitution  products 
having  a  free  2-position  is  oonvertoil  into  tho 
nitposo  coinpovmd  in  the  usual  way  at  nonnal 
temperatures.  The  isonitroso-coiupound  obtained, 
for  examplt;,  by  the  action  of  sodiiuu  nitrite  in 
acid  solution  gives  indigo-lduo  shades  on  iron- 
mordantoti  wool,  cotton,  and  silk.  When  sulpli- 
azone  is  nitrated  the  nitro  group  entei>s  the 
benzene  nucleus,  whereas  tlie  nitroso  group  enters 
the  azine  nucleus.  Tlie  niti-ososidphazones  give 
2-aminosulphazones  on  reduction. — ii.  V.  S. 

Acridine  series  ;  Preparation  of  dyes  of.  the . 

Akt.-Ges.  f.  AnUinfabr.  Ger.  Pat.  288,841, 
May  24,  1914. 

DlAMrNODiAKYi.METHAXE  derivative!,  having 
primary,  secondary,  or  tertiary  aniino-groups,  are 
condensed  witli  thio-compounds  obtained  by  the 
action  of  sulphur  on  ni-diainines  such  as  ni- 
phenylenediamine,  »n-toluyleuediamuie,  or  m- 
diaminoanisol  (see  Ger.  I'at.  Sl),09t)).  A  series  of 
fast  dyes  is  obtained,  of  great  colouring  power, 
and  ranging  in  colour  from  yellow  and  orange 
to  red  and  olive. — B.  V.  S. 

Secondary    disazo  dyestuffs  ;    Preparation  of . 

Aniliniarben-  u.  Extraktfabr.  vorm.  J.  R. 
Geigy.  Ger.  P.it.  289.030,  Apr.  13,  1913. 
Addition  to  Ger.  Pat.  28(5.091. 

The  diazo  compound  of  an  arylsulphonic  ester  of 
an  aminonaphthol  or  an  aminonaphthoLsulphonic 
acid  is  coml)ined  with  a  suitable  amine  (or  its 
sulphonic  acid)  of  the  naphthalene  or  benzene 
series,  the  product  further  diazotised  and  then 
coupled  with  ;3-naphthol  or  its  sulphonic  acid. 
Wool  dyes,  fast  to  milling,  are  obtained. — B.  V.  S. 


a>}d  process  of  malcinq 


[Azo]  dyes  ;   Fast  yellow  ■ 

same.  R.  Schide,  Frankfort.  Germany,  Assignor 
to  Cassella  Color  Co.  U.S.  Pat.  1.172,061, 
Feb.  1.5,  1916.     Date  of  appl..  :Mar.  17.  1913. 

See  Ft.  Pat.  474,.-iCl  of  1913  ;  this  J.,  1915,  1085. 

Trisazo   dyestiiff ;     Process   for   preparing   a . 

L.  CasseUa  und  Co.  Fr.Pat.  476,9Cl.Mar.l2.1914. 

.See  Eng.  Pat.  6900  of  1914  ;   this  J.,  1915,   829. 
.Safranine  dyestuffs  ;     Manufacture   of  basic  ■ 


Durand.  et  Huguenin  S.  A.     Fr.  Pat.  477,725, 
Feb.  18,    1915. 
.See  Ger.  Pat.  282,346  of  1914  ;   this  J.,  1915,  710. 

Production  of  pigments  contuinint]  copper.    Ger.  Pat. 
287,149.     See    XIII. 


v.— FIBRES  ;       TEXTILES  ;     CELLULOSE  ; 
PAPER, 

Balloon   material ;    I'rn-enlinn   of  damof/e  to 


by  ultraviolet  rays.  T.  Schopper.  Gummi-  Zeit., 
1015,  29,  1250.  Z.  angew.  Chem.,  1915,  28, 
Ref.,   644. 

Solutions  of  comnarin  derivatives,  c.f/.,  1  % 
solution  of  dimethylamino-^-methylcoumarin,  may 
be  \»sed  to  absorl>  the  ultraviolet  rays  and  hence 
protect  the  fabric  from  damage' by   sunlight. 

— F.  W.  A. 


Copper  extraction  from  pyrites  cinder  at   Pernati 
{Livonia).     See  X . 


Patents. 

Imprcflnation    of    fibrous    rnuicrial    icith    tnipour  r 

Apparatus  tor  the  uniform .     The  Kfliciont 

Heating  and  \'cutilating  Co.,  Ltd.,  formerly 
Hi\gga.s.  Ltd.,  and  V.  J.  Slinrr,  Leeds.  F.ng. 
Pat.  1707,  Feb.  3,  1915. 

An  operating  ch.anibcr.  containing  the  material  to  be 
treated  [e.g.,  yarn)  is  pi'o\ided  ^\•ith  a  jacket  and 
means  for  maintaining  the  temperature  at  a  prede- 
termined level,  and  below  it  is  a  vaporising  chamber, 
with  or  without  a  jacket  and  jiipes  and  valves 
for  heating  purposes,  in  whiih  tho  substance  to  be 
vaporised  is  plarcd.  The  healing  is  carried 
out  by  any  suital)le  means,  e.g.,  steam  or  pas, 
and  is  controlled  by  a  thermostat.  The  teni- 
l)eiature  of  the  operating  chamber  is  kept  the 
sjime  as,  or  a  few  degrees  below  that  of  the  vapor- 
ising chamber.  .Air  may  be  exhausted  from  the 
chambers,  and  there  is  alsn  an  arraiigement  for 
rapidly  restoring  the  atmosplierii-  pressure  in  the 
operating  cliamlier  containing  the  v.-ipour.  The 
chemical  substance  is  maintained  automatically 
in  the  liquid  form  at  a  regidav  and  predetermined 
level  in  the  vaporising  chamber,  the  interior  of  the 
latter  being  divided  into  compartments  provided 
with  openings  at  opposite  ends,  thus  forming  a 
sinuous  path  for  the  passage  of  air  over  the  liquid, 
and  the  chamber  may  have  jiipes  and  \iilvea  for 
conveying  air  to  one  or  both  of  the  chambers. 
An  auxiliary  or  "  liygrometcr  "'  chamlier  may  be 
placed  between  the  operating  and  vaporising 
chambers,  with  openings  for  admitting  liquid  or 
vapour  from  tlie  latter,  and  is  provided  with, 
a  dry  and  a  wet-bulb  thermcmieter. — B.  N. 

Cork  ;  Elastic  artificial mid  process  of  pro- 
ducing same.  F.  Raschiur.  I.udwigsliafen,  Ger- 
many. U.S.  Pat.  1,170.102.  Feb.  1,  1916.  Date 
of  appl.,  Apr.  10,  1915. 

Cork  particles  are  bound  together  by  a  heat- 
hardened  protein  binder,  under  pressure  and  a  high 
vacuum  to  remove  occluded  air,  at  a  temperature 
not  exceeding  70° — 80°  C.  The  product  has  a  sp. 
gr.    of    about    0-220.— J.  F.  B. 

[Sugar-cane]  bagiis-ie  and  prod)ici  thereof.  Packittg 
or  obturating  material.  .\1.  W.  .Marsden,  Assignor 
to  Sugar  Cane  By-Prodvicts  (Jo.,  I'hiladelphia, 
Fa.  U.S.  Pats,  (a)  1,170.487  and  (b)  1,170,488, 
Feb.  1.  1916.  Dates  of  appl.,  Mar.  10  and 
Mar.   17,   1914. 

(a)  Sugar  cane  bagasse  is  dried  by  heat,  and 
products  of  industrial  value  are  obtained  by 
dissolving  and  recovering  tlie  extractive  matter 
and  reducing  the  stock  to  useful  fibre  or  else  by 
subjecting  it  to  dry  distillation  before  digesting. 

(b)  Bagasse  depiived  of  its  residual  sugar  and  other 
fermentable  bodies  and  separated  from  its  fibre- 
bearing  outer  shell,  is  so  treated  as  to  render  it 
non-inflammable,  and  converted  into  a  packing 
or    obturating  material. — J.  F.  B. 

Cellulose  from  icood  or  other  raw  materials  ;  Manu- 
facture of .      A/S.    Celhilosepat enter,    Tor- 

derod,  Norway.  Ger.  Pat.  288,018,  Mar.  25,  1915. 

A  suitable  quantity  of  the  hot  digestion  liquid  is 
allowed  to  flow  through  tlie  wood  in  tho  digester 
before  the  main  operation  takes  place.  The 
heating  of  the  wood  by  this  means  may  be  effected 
in  stages  at  increasing  temp?ratures,  to  allow  of  the 
utilisation  of  exhaust  steam  in  the  earlier  stages. 
If  desired,  the  wood  may  be  heated  by  circulation 
of  liquor  before  it  is  packed  in  the  digester. 

—J.  F.  B. 

Cellulose  esters  ;    Preparation  of  .•lolulioiis  of • 

Chem.  Fabr.  von  Hevden  ■.\.-G.  Ger.  Pal- 
288,207,  Apr.  28,  1914." 

As    solvents    for    cellulose    esters,    tho    alkyl    ot 
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alkylidone  ethei-s  of  glycerol-chlorohydrin.q  are 
employi^d,  aloiio  or  in  combinatiou  with  other 
liquids  whicli  gelatiiiiso  or  dissolve  the  ceUulose 
esters,  or  else  with  substances  which  liave  no 
solvent  action.  CeUuloso  actitate  gives  good 
solutions  witli  methyl  or  ethy!  glycerol-i-hloro- 
hydrins  ami  particularly  witli  methylene-chloro- 
hydrin. — J.  F.  M. 

Insulaliug  {cold-protective)  material  ;    Manufacture 

of  an .   K.  Kieser,  Beuol.   Ger.  Pat.  288,318, 

Dec.  8,  I9U. 

WooD-AvooL  is  dusted  over  with  a  powdered 
solid  hydrocarbon  or  other  water-repellent  sub- 
stance and  then  heated  to  a  temperature  above 
the  melting  point  of  the  substance  employed,  so 
that  a  thin  layer  of  the  latter  is  fixed  on  the  surface 
of  the  material.  Alternatively  the  proofing 
substance  may  be  sprayed  over  the  wood-wool 
in  a  fused  condition  by  means  of  au  atonusing 
jet.  The  treated  material  may  be  used  as  a 
padding  for  clotliing,  bedding,  etc. — J.  F.  B. 

'      Waste  paper  ;  Manufacture  of  paper  stock  from . 

Rohm  und  Haas,  Darmstadt.  Ger.  Pat.  287,884, 
Feb.  0,  191.5. 

The  waste  paper  is  treated  in  presence  of  water 
with  the  enzymes  of  the  pancreatic  gland,  or 
similar  enzymes,  such  as  papayotin  or  the  enzjines 
of  castor  beans.  Disintegration  takes  place 
without  discoloration  of  the  mass,  and  the  printing 
ink  is  loosened  from  the  fibre. — J.  F.  B. 

Fabricft ;    Process  for  applying  a  layer  of  adhesive 

material  to .   F.   .Stofl'el,  Paris,  As.signor  to 

\V.  H.  and  C.  Edwards  and  J.  E.  Rierdan,  Xew 
York.  U.S.  Pat.  1,170,099,  Feb.  8,  191(5.  Date 
of  appl.,  Jan.  21,  1914. 

See  Eng.  Pat.  1,5,262  of  1914  ;   this  J.,  1915,  135. 

Woollen    fabrics ;      Process    for    determining     the 

resistance  of to  vear.   L.  Cassella  und   Co. 

Ft.  Pat.  476.91)0,  May  7,  1914. 

Skk  Eng.  Pat.  4820  of  1914  ;    this  J.,  1915,  956. 

Wool-scouring  and  Uf:e  liqiiors  ;  Concentration  of 
and  recorery  of  grease  and  alkaline  sub- 
stances titerefroni.  E.  V.  Chambers,  T.  C.  Ham- 
mond, and  G.  G.  Jarmain.  Huddersfield.  U.S. 
Pat.  1.170.962,  Feb.  8.  1916.  Date  of  appl., 
May  10,   1915. 

See  Eng.  Pat.  13,005  of  1914  ;    this  J.,  1915,  276, 

Cellulose  derivatii-es  :  Preparation  of- — ■ — .  Soc. 
Chim.  des  Usines  du  Rhone,  ancien.  GUliard, 
P.  Monnet  et  Cartier.  Fr.  Pat.  477,620,  June 
22,  1914. 

See  Eng.  Pat.  7773  of  1915  ;  thLs  J.,  1916,  302. 

Manufacture  of  fuel  briquettes  [from  paper  or  cotton 
rag  u-aste].     Eng.    Pat.    4096.     See   IIa. 

Process   for    rendering    tvood.    tcrtiles,    etc..    non- 
inflammable.     Ger.  Pat.  287,744.     Sec  IX. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 

FINISHING. 

Mamifacttire  of  de.itrin  and  glycerin  sid>stitute  from 
rotten  potatoes.     Esch.     See  XVII. 

Patents. 

■^*«W  colours  on  animal  and  vegetable  fibres; 
Preparations  capable  of  developing — — .  R. 
Vidal,  Asnieres,  France.  Eng.  Pat.  1024, 
Jan.  21,  1915. 

An    improvement    of    the    process    described    in 


Eng.  Pat.  15,008  ot  1908  (see  Fr.  Pat.  391,405'of 
1907  ;  this  J.,  1908,  1150)  consists  of  melting  two 
or  four  parts  of  a  w-diamine  with  one  part  of  a 
p-diphenol,  e.g.,  with  m-phunylenediarnine  and 
cjuinol  or  toluquinol  a  light  brown  powder  is 
obtained  by  crushing  the  melt.  To  obtain  khaki 
coloui's  animal  or  vegetable  fibres  are  immersed 
in  an  aqueous  solution  of  35  grms.  of  potassium 
or  sodium  bichromate  for  10  min.s.  at  90"  C,  the 
fibres  \vrung  out,  and  immersed  in  an  aqueous 
solution  containing  1 — li%  of  one  of  the  above 
preparations  for  10  or  more  mins.  at  70"  C,  and 
then  washed.  The  dyeings  are  fast  to  washing 
and  to  milling,  and  are  very  level.  The  intensity 
of  the  colours  on  vegetable  fibres  Ls  less  than  on 
animal  fibres.  Carded  fleeces,  slivers,  yarns.^ 
threads,  and  simple  or  mixed  fabrics  may  be 
dyed  in  this  manner. — F.  W.  A. 

Dyeing  apparatus.  D.  M.  Mey,  Assignor  to 
Vacuum  Dyeing  Machine  Co.,  Chattanooga, 
Tenn.  U.S.  Pat.  1,172.240,  Feb.  15,  1916. 
Date  of  appl.,  Apr.  5,  1910. 

A  \T5RTICAL  cylindrical  dye-vat  has  an  inlet  at 
the  bottom  from  which  the  liquid  is  circulated 
through  the  vat  by  a  pump  which  is  also  connected 
to  the  overflow  from  the  vat.  Heating  tanks 
divided  lengthways  by  a  suspended  baffle,  with 
means  for  heating  the  chamber  below  the  baffle, 
are  interposed  on  both  sides  of  the  pump. — F.  W.  A. 


Eaw  goods  ;  Dyeing  of  - 


.    Chem.  Fabr.  Coswig- 
Anhalt.     Ger.  Pat.  288,687,  ;May  23,  1914. 

In  dyeing  raw  goods,  especially  with  substantive 
dyestuffs,  compounds  containing  active  oxygen, 
e.g.,  perborates,  are  added  to  the  dye-bath.  More 
level  dyeings  are  produced,  particularly  in  the 
case  of  cotton  goods,  and  the  brightening  of  shade 
obtained  is  not  only  of  a  temporary  character,  as 
is  the  case  when  bisulphite  is  used.  On  account 
of  the  increased  dyeing  properties  of  the  fibre 
caused  by  the  action  of  the  active  oxygen,  the 
exhaustion  of  the  dye-bath  is  much  more  complete. 
The  new  process  av^oids  the  prelhiiinary  bleaching 
process,  thus  causing  an  improvement  in  the 
handle  of  the  goods,  particularly  in  the  case  of 
stockinget  and  similar  woven  goods.  The  addition 
of  perborate  to  the  amount  of  1  %  of  the  weight 
of  the  goods  is  generally  sufficient. — F.  W.   A. 

Vegetable  fibres  ;  Preparation  of for  bleaching. 

J.    L.    Jardine    and    T.    A.    Nelson.     Fr.    Pat. 
477,511,  Feb.  3,  1915. 

See  Eng.  Pat.   802  of  1914  ;  tliis  J.,   1915,  350. 

Bleaching   textile   materials   and   other   substances. 
J.  E.  Macllwaine.  Fr.  Pat.  476,643,  Dec.  2,  1914. 

See  Eng.  Pats.  28,911  of  1913  and  6317  of  1914  ; 
this  J.,  1915,  75. 

Weighting  silk.     Gebr.  Schmid,  Basle,  Switzerland. 

Eng.   Pat.    15,244.   Oct.  28,   1915.     Under  Int. 

Conv.,  Oct.  31,  1914. 
See  Ger.  Pat.  287,754  of  1914  ;  this  J.,  1916,  174. 

Ice  colotirs  on  artificial  silk:  Production  of . 

Chem.     Fabr.     Griesheim-Elektron.     Fr.     Pat. 

476,852,  July  20,  1914. 
See  Eng.  Pat.  17,272  of  1914  ;  this  J.,  1915,  957. 

Dye  vat.  A.  Kluge.  Fr.  Pat.  476,860,  Oct.  15,  1914. 
See  U.S.  Pat.  1,121,023  of  1914  ;  this  J.,  1915,  76. 

Duestuffs  ;  Application  of  [mdphide'\ .  E.  Lodge 

and  J.  M.  Evans.  Fr.  Pat.  477,015,  Jan.  4,  1915. 
See  Eng.  Pats.  29,852  of  1913  and  19.473  and 
23,386  of  1914  ;  this  J.,  1915,  135,  223,  277. 
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VU— ACIDS  ;  ALKALIS  ;   SALTS  ;   NON- 
METALUC  ELEMENTS. 

Sulphuric  acid;  Impiiritit's  in  chamber pre- 
pared from  the  gases  front  mctallurtjical  furnaces. 
A.  Hoffmann.  Metali  u.  Era.  1915,  12,  290,  310. 
Chem.-ZeJt.,  1915,  39,  Rep.,  44;5. 
The  gases  from  zinc  blende  roasting  furnaces 
contain  suspended  dust  and  this  forms  the  cliief 
source  of  the  impurities  in  the  chamber  acid.  The 
incrustations  which  form  in  the  chambers,  etc., 
are  as  hard  as  stone  and  cannot  be  removed  by 
wasliing  with  water.  They  are  probably  com- 
posed of  acid  ferric  sulphates.  A  microcrystalline, 
grevish-wliite.  very  hygroscopic  sludge  from  a 
settling  tank  for  the  (50°  B.  (sp.gr.  1-71)  acid  had 
the  composition.  Fcj(SO,)„3H,S04,8H.O  ;  on 
exposure  to  air  it  absorbed  moisture  iind  vielded 
sulphuric  acid  and  Feo(SOj),.HjS04.  The  in- 
crustations contain  a  crystalline  sulphate  of  the 
composition,  FejtSOjjj.il.SOi.THjO,  and  some- 
times, when  thev  are  of  a  greemsh-vcUow  colour, 
Fe.(SOi)j,H.550,",llH50  or  8H.O.  The  lead  sul- 
phat«  present  in  the  chamber  sludge  Is  the  normal 
sulphate.  \Mien  aliuninium  sulphate  is  found  in 
large  quantities,  it  Ls  present  as  acid  sulphate, 
which  can  be  obtained  in  the  form  of  snow-white 
glistening  leaflets,  .:\J3(S04)3,n2S04,14H50,  easily 
soluble  in  water.  Zinc  siilphat«  mostly  remains 
in  solution  in  the  Glover  tower  acid,  but  is  present 
in  the  incrustation  formed  in  the  Oav-Lussac 
towers,  which  contains  03-7%  ZnSO„H;0,  9-7% 
PbSO,,  and  211"i  Fe,(S04)3,HjS04,8H,O.  In 
the  concentration  of  the  acid  porous  yellowish- 
white  amorphous  crusts  of  FejCSOiJa,  HjSO,,  and 
hard  white  crusts  are  formed  ;  the  latter  prob- 
ably consist  of  a  p>TOSulphate,  Fe2(S04)j(.S .Oj).  A 
very  hygroscopic  acid  zinc  sulphate  ZnSO  „3H ,804, 
may  also  separate  during  concentration. — A.  S. 

Solvents  ;      Distribution     of between     soluUs. 

Electrical    conductiinty    of    mixtures    of    acids. 

A.  G.  Doroschevski  and  V.  I.  Fridman.   J.  Russ. 

Phys.-Chem.  Soc.,  1915,  47,  1615—1626. 
The  observed  conductivities  of  mixed  solutions  of 
hydrochloric  and  nitric  acids  are  in  agreement 
with  the  values  calculated  on  the  assumption 
that  the  solution.s  are  isohydric  at  equivalent 
concentrations,  the  water  in  these  solutions  being, 
therefore,  distrilmted  between  the  solutes  in 
proportion  to  their  chemical  masses.  Mixtures  of 
acetic,  propionic,  and  butyric  acids  in  com- 
paratively high  concentrations  (5 — 10%)  obey 
the  same  law. — T.  H.  P. 

Potassium   in  potassium   salts;    Determination   of 

by  the  perchlorale  method.     G.  Hager  and 

J.  Kern.  Landw.  Versuchs-.Stat..  1915.  87, 
365—380.  J.  Chem.  Soc,  1916,  110,  u.,  114. 
The  solubility  of  pota-sshim  perchlorate  in  alcohol 
increases  as  the  strength  of  the  alcohol  decreases. 
The  presence  of  percldoric  acid  and  of  barium, 
sodium,  and  magnesium  perclJorates  decreases 
the  solubility  of  the  potassium  salt.  Alcohol  of 
at  least  96";,  by  vol.,  and  containing  up  to  1% 
of  perchloric  acid,  shoidd  be  iLsed  for  washing  the  ] 
potassium  perchlorate  when  dealing  with  a  fairly  . 
pure  p^jta-ssiurn  salt.  The  method  yields  low 
results  when  applied  to  the  estimation  of  potassium 
in  samples  containing  much  sulphate,  since 
potassium  salts  are  occluded  in  the  barium  sulphate 
cluring  the  necessary  preliminary  removal  of 
sulphates ;  other  methods  for  the  estimation 
should  be  used  for  such  samples  (compare  this  J., 
1915,  Thin  and  fumming,  511  ;   Davis,  1240). 

Periodates,  iodates,  bromates,  and  chlorates  ;   Deter- 
mination    of itt     presence    of    each     other. 

Differential    iodimclry.     I.     O.     L.     Barnebey. 
J.  Amer.  fhem.  Soc,  1916,  38,  .330—341. 

The    oxidising    action    of    periodates,    iodates, 


bromates.  and  chlorates  on  potassium  iodide 
depends  upon  the  concentration  of  the  reagents, 
the  acidity,  the  (empcrature,  and  the  time  of 
reaction,  and  by  suit;ibly  adjusting  these  conditions 
they  may  be  determined  different ially  in  the  order 
named.  In  a  saturated  boric  acid  solution  con- 
taining 2''o  of  borax,  periodate  alone  react*  witli 
iodide,  with  formation  of  iodate  and  free  iodine. 
The  iodate  is  brouglit  Jilso  within  the  compass 
of  the  reaction  by  working  in  A'^/4  acetic  acid 
solution  at  3—4°  C,  and  using  A'/l  potassium 
iodide  ;  imder  these  conditions  bromates  are  but 
slightly  attacked — for  which  a  correction  can  be 
applied — and  ddorates  not  at  all.  In  presence 
of  A'/5  liydrochloric  acid  the  periodate,  iodate. 
and  bromate  are  reduced,  wliiLst  all  four  h.T.logen 
oxyacids  are  decomposed  in  presence  of  6iV- 
hydrochloric  acid,  the  chlorate  being  first  con- 
verted into  iodate.  After  standing  20  mins. 
the  solution  is  rendered  alkaline  with  sodium 
hydroxide,  and  then,  after  re-acidification,  the 
liberated  iodine  is  determined  in  the  \isual  way. 
rerclilorates  do  not  react  with  potassium  iodide 
in  acid  solution  at  ordinary  temperatures,  and 
their  presence  therefore  does  not  interfere  with  the 
above  determinations. — G.  V.  M. 

Magnesia  in  calcium  carbide  furnaces  :    Behaviour 

of .    X.  Kamevama.    J.  Chem.  Ind.,  Tokyo, 

1910,  19,  41—08.  ■ 

It  is  commonly  accepted  that  magnesia  when 
heated  in  calcium  carbide  furnacas  is  reduced  to 
magnesiinn,  wliich  is  immediately  transformed 
into  nitride,  and  that  therefore  the  acetylene 
obtained  from  calcium  carbide  prepared  from 
lime  rich  in  niagnesia  will  be  rich  in  ammonia. 
The  author's  experiments,  however,  show  that  the 
magnesium  is  not  converted  into  nitride,  but  is 
again  oxidised  to  magnesia  by  the  atmosphere 
in  the  furnace,  consisting  mainly  of  carbon 
monoxide.  For  example,  the  amount  of  nitrogen 
in  carbide  prepared  from  lime  alone  and  mixed 
with  magnesite  was  usually  012  to  0-42%,  but 
in  the  case  of  one  sample  reached  0-9%.  By 
distilling  these  carbides  with  water  over  linae  under 
reduced  pressure,  it  was  found  that  ammonia  was 
liberated  only  from  nitride  and  not  from  calcium 
cyananiide.  These  samples  contained  004  to 
009%  of  nitride  nitrogen,  which  did  not  show 
any  relationship  to  the  amounts  of  magnesia 
and  total  nitrogen.  The  non-nitride  nitrogen 
consisted,  in  the  main,  of  calcium  lyanamide. 
As  a  furtlier  proof  of  the  inaprobability  of  the 
formation  of  nitride  the  dissociation  pressure  of 
magnesium  nitride  vapour  in  the  carbide  furnace 
atmospliere  was  determined.  In  one  experiment 
it  was  found  to  be  4-0  cm.  of  mercury  at  730°  C. 
Deviating  results  in  otlier  det<^rminations  were 
attributed  to  the  formation  of  a  soli<i  solution  of 
MgjN,  and  >Ig.— C.  A.  M. 

Sulphides  of  copper.  E.  Posnjak,  E.  T.  Allen,  and 
H.  E.  Merwin.  Economic  Geologv,  1915,  10, 
491—53.-).  J.  Chem.  Soc,  1916,  110,  ii.,  103—104. 

Cuprous  sulphide  prepared  in  a  vacuum  furnace 
melts  at  1130°±1'C.  No  dissociation  occurs 
wlien  it  is  heated  up  to  1200°  C.  Synthetic 
cuprous  sulphide  has  sp.gr.  5-785  at  25°/4°C., 
a  value  which  is  almost  identical  with  that  of  the 
purest  mineral  sulpliide  examined.  The  copper 
sulphides  formed  by  fusing  together  copper 
and  sulphur  are  of  variable  composition  and  always 
contain  more  sulphur  than  is  demanded  by  the 
ratio  2Cu  :  .S.  They  are  microscopically  homo- 
geneous and  vary  continuously  botli  in  colour  and 
specific  gravity  v.ith  composition  ;  as  the  sulphur 
increases,  they  become  darker  in  colour  and  have 
lower  specific  gravities.  AH  such  product"!  are 
solid  solutions  of  the  two  sulpliides.  C'uprous 
siUphide  melts  at   1090°  C.   in  an  atmosphere  of 
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hydrogen  sxilphide  and  at  10.^7°  C.  in  an  atmos- 
phere of  sulphur  vapour.  Tlie  lower  nieltint;  point 
as  compared  with  that  of  cuprous  sulphide  in  a 
vacuum  is  due  to  dissolved  cuprio  sulphide,  which 
increases  in  amount  with  the  increase  of  pressure 
of  the  sulphur  vapour  surrounding  it.  When 
cuprous  sulphide  is  heated  in  an  atmosphere  of 
hydrogen  sulphide  at  various  temperatures  below 
its  melting  point,  the  sidphur  content  increases. 
For  each  temperature,  the  product  contains  a 
definite  amourtt  of  sulphur.  This  sulphur  content 
increases  witli  decrease  of  temperatiu-e  until  at 
358°  C.  the  product  Ijecomes  cupric  sulphide. 
Solid  solutions  of  cuprous-cupric  sulphide  can  be 
prepared  by  heating  compressed  powders  of  the 
two  sulphides  at  about  100^  0.  The  analysis  of  a 
number  of  natural  chalcocites  showed  that  such 
solid  solutions  sometimes  occur  in  nature.  Cuprous 
sulphide  is  dimorphous  ;  the  inversion  teiiipera- 
ture  (91°  C.)  is  considerably  influenced  by  the  size 
of  the  gi'ains  of  the  sulphide.  Increasing  amounts 
of  cupric  sulphide,  dissolved  in  cuprous  sulphide, 
raise  the  inversion  temperature  until  a  concen- 
tration of  cupric  sulphide  of  S^o  is  reached,  after 
which  an  inversion  is  no  longer  observed.  Crystals 
of  chalcocite  were  repeatedly  formed  in  the  dry 
way  at  various  temperatures,  but  only  above  about 
250°  C.  were  they  large  enough  for  crystallographic 
investigation.  These  crystals  were  isometric. 
Isometric  crystals  of  c\iprous  sulphide  were  also 
obtained  from  solutions  ;  at  250°  C.  by  the 
i-eaction  of  cuprous  chloride  with  sodium  sulphide  ; 
and  at  200',  170\  and  125°  C,  by  crystallis.ition 
of  cuprous  sulphide  from  solutions  of  hydi'ogen 
sulphide.  Crj-stals  formed  by  the  action  of 
ammonium  s\ilphide  on  copper,  which  have 
generally  been  described  as  oithorhombic  cuprous 
sulphide,  are  in  reality  a  double  polysulphide  of  the 
formula  C\i7(NHi)S4  and  are  tetragonal.  Covellite 
has  been  prepared  in  many  ways,  and  a  crystallo- 
graphic and  optical  study  of  its  properties  carried 
out.  Two  very  pure  samples  of  covellite  have  been 
found  to  have"  sp.gr.  at  25° /t°  C.  4-683  and  4-676 
respectively,  values  higher  than  any  value 
previously  given  for  tliLs  substance.  The  highest 
value  found  for  synthetic  covellite  was  4-652. 
Covellite  can  be  heated  in  an  atmosphere  of  hydro- 
gen sulphide  up  to  358°  C.  :  it  is  then  in  equilibrium 
with  the  gas,  and  at  this  temperature  and  below 
it,  chalcocite  can  be  completely  converted  into 
covellite. 

rranyl  nilraie  :    Alleged  crplosihilify  of .     A. 

Miiller.     Chem.-Zeit.,   1916,   40,  38—39. 

From  the  results  of  experiments  described  in 
detail  the  conclusion  is  drawn  that  the  decrepita- 
tion of  certain  preparations  of  ursfnyl  nitrate 
separated  from  an  ethereal  solution  is  not.  as 
claimed  bv  Andrews  (this  J..  1913,  84)  and 
Eichhorn  (this  J.,  1914.  199),  a  property  of  the 
salt  it-self.  Apparently  it  is  due  to  the  formation 
of  an  unstable  addition  compound  of  a  lower  oxide 
of  nitrogen  with  a  uranium-ether  addition  com- 

?ound,  such  as  has  been  described  by  Lebeau  (this 
.,1912.772).  The  phenomenon  only  appears  when 
|the  original  aqueous  solution  contained  some  free 
lutric  acid,  and  never  in  the  case  of  products 
:rystalllsed  from  water. — C.  A.  M. 

Metallic  orides  ;    Reduction  of ifi77i   hydrogen 

at  high  pressures.  E.  Newberv  and  J.  N.  Pring. 
Proc.  Roy.  Soc,  1916.  A,  92,  276 — 285. 
3y  heating  to  2500°  C.  in  dry  hydrogen  at  pressures 
ip  to  150  atmospheres,  and  partly  removing  the 
l^ultmg  water  vapour  by  means  of  sodium, 
.T,0,  and  ilnOo  were  reduced  to  metals.   V,0- 

o  yo,  Nb.Os  to  xbo.  u,o,  to  rOo,  tio,  to  tio! 

ind  CeO,  to  Ce.O, ;  AUO,.  MgO.  7,iO,.  Y'.Oj,  and 
-hO,  were  unchanged.  Tlie  metaUic  chromium 
na  manganese  obtained  are  considered  to  be  purer 


than  anv  produced  hitlierto ;  their  m.pts.  were 
1615°±lo°C.  and  1230°±5°  C,  respectively,  each 
value  being  the  average  of  10  determinations  cor- 
rected to  "  black  body  "  temperature. — W.E.F.P. 


Metallic     oxides;      Behaviour    of    some - 
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phenylhi/drazine.   E.  Puxeddu.   Gaz.  Chim.  Ital., 
1916',  46,  I.,  71—70. 

TirE  yellow  and  red  oxides  of  mercury  are  both 
reduced  to  metallic  mercury  by  phenylhydrazine  ; 
the  former  reacts  vigorously  and  the  latter  more 
slowly,  but  this  dinerence  vanishes  if  the  red 
oxide  be  powdered  very  finely.  If  the  yellow 
oxide  be  added  to  an  ethereal  solution  of  phenyl- 
hydrazine,  mercury  in  the  form  of  a  greyish  blue 
powder  is  obtained  and  mercury-diphenyl  can  be 
isolated  from  the  reaction  mixture.  Merciirous 
oxide  is  also  readily  reduced  to  metallic  mercury 
by  phenylhydrazine.  Lead  dioxide  reacts  with 
phenylhydrazine  at  the  ordinary  temperature,  red 
lead,  on  the  other  hand,  only  on  heating.  In  both 
cases,  black  suboxide  of  lead.  PbjO,  is  formed. 
In  the  case  of  the  dioxide,  lead  monoxide  and 
metallic  lead  may  also  be  formed,  according  to 
the  temperature  employed. — A.  S. 

Azoimide  ;     Mechanism    of   the    reaction    in    the 

synthesis    of —from    hydrazine    and    nitrmis 

acid.  F.  Sommer  and  H.  Pincas.     Ber.,  1916,  49, 
259—277. 

Hydrazine  and  nitrous  acid  react  in  neutral 
aqueous  solution  to  form  the  stable  hydrazine 
nitrite,  which  is  decomposed  bv  heat  as  follows  : 
N2H5.X02=NH3^N,0-fH;0,"the  change  being 
greatly  accelerated  by  the  presence  of  nitrous  acid 
(see  this  J.,  1913,  976).  In  presence  of  free  acid, 
azoimide  is  formed,  and  the  greater  the  H-ion 
concentration  the  greater  the  retardation  of  the 
reaction  given  in  the  equation.  The  reaction, 
between  hvdrazine  and  nitrous  acid  can  be  either 
(1)  NjH;-HXO.=XH3+NjO+H.O,  or  (2) 
N2H,+HNO.>=N3H-f2H,0,  foUowed  bv  the 
secondary  change,  X^H  +HXO2  =N2  -^NjO  -HjO. 
In  the  presence  of  weak  acids  (1)  takes  place,  but 
with  strong  acids  (2 )  occurs,  the  yield  of  azoimide 
being  much  depressed  owing  to  the  secondary 
reaction.  In  30-3°^  phosphoric  acid  solution  the 
total  azoimide,  both  actually  obtained  and  that 
formed  and  then  decomposed,  was  56-9  °oi  58-8% 
of  the  hydrazine  being  decomposed,  corresponding 
to  a  yield  of  96-7  "o  on  the  hydrazine  decomposed. 
The  best  actual  yield  of  azoimide,  59-6°o'  was 
obtained  by  using  400  c.c.  of  a  16-5%  solution  of 
phosphoric  acid,  27-6  grms.  of  hydrazine  chloride, 
and  1-35  grms.  of  sodiimi  nitrite  dissolved  in  400  c  c. 
of  water.  As  only  82-3°i  of  the  hydrazine  under- 
went change,  the  yield  was  about  76%  of  that 
theoretically   possible. — E.  H.  T. 

Hydrazine  ;    0.ridation  oi .     VII.     The  alleged 

role  of  nitrous  acid  in  the  formation  of  hydronitric 
acid  [azoimide].    A.  \V.  Browne  and  O.  R.  Over- 
man.   J.  Amer.  Chem.  Soc,  1910,  38,  28.5—302. 
(See  Sommer.  tliis  J..  1013.  976,  and  Z.  anorg. 
Chem.,  1914,  86,  71.) 
AiiMONiuM   sulphate   was   practically    unaffected 
bv    boihng    with    hydrogen    peroxide,    potassium 
cfilorate,  or  potassium  per.3ulphate,  in  a  solution 
strongly    acid    with   sulphuric    acid  :     no    nitrous 
acid  ornitric  acid  was  obtained  ;   and  the  addition 
of  ammonium  sulphate  to  a  reacting  mixtiire  of 
hvdrazine  sulphate,  sulphuric  acid,  and  hydrogen 
peroxide  served  to  decrease  rather  than  increase  the 
vield  of  azoimide.     When  hydiazine  sulphate  was 
oxidised,  in  sulphuric  acid  solution,   with  potas- 
sium nitrite,  however,  the  yield  of  azoumde   was 
larc'er  and  that  of  ammonia  much  less  than  when 
oxidation  was  eflected  by  hydrogen  peroxide  under 
the  same  conditions.     Tlie  view  that  ammonia  and 
then    nitrous    acid    are    formed    as    intermediate 
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products  in  the  oxidation  of  hydraaune  by  reagents 
loutaiiiing     no    nitrogen    is    theivfore    i-ejeoted. 

— F.  SoDX. 

Silicon  hydritJes.  I.  Hi/'Jridfs  obidined  from  mag- 
tiatiiim  siliciiif  hy  Ihe  action  oi  acids.  A.  Stock 
and  C.  S-iniieski.    Bor.,  1910,  49,  111 — 157. 

>L\GNEsn"M  silioido,  propjirod  by  tho  ijinition  ot  an 
intimate  mixture  of  2  parts  of  niairucsiuiu  and  1 
part  of  silica  containing:  from  0-3 — ^()-5'^o  of  alkali, 
which  somewhat  modifies  the  violence  of  tlie 
reaction,  was  decompost^tl  by  dropping  it  gradually 
into  concentrated  liydrochloric  acid  in  an  au-- 
free  atuiospliere.  In  the  fpiscmis  product  of 
the  reaction,  after  removal  c)f  hydi-o-ren,  sili- 
oane.  Sill  4,  predomiiuited,  and  decreasinaly 
smaller  quantities  of  disilicano,  Si^H„.  trisilicane. 
Sijll,,  and  tetrasilicano.  .SijH,o,  were  foun<l  ami 
isolated  by  fractional  evaporation  of  the  liquefied 
gases.  Tlie  presence  of  penta-  and  hexasilicane 
was  also  indicated.  Silicane  has  m.pt.  — 185°  C, 
b.pt. — 112°  Cat  750  mm.  ;  it  is  slowly  decomposed 
by  water,  and  is  often  spontaneously  inflammable 
in  air.  Disilicane  melts  at  — 132-5°  C.,  and  boils 
at  — 15°  C.  at  700  mm.  ;  it  has  a  more  rcpulsivi: 
odour  than  silicane,  and  although  stable  at 
ordinary  temperatures,  in  presence  of  air  it  ex- 
plodes with  great  \-iolence.  Tri-  and  tetrasilicane 
were  also  isolated  in  a  pure  state.  They  are  un- 
stable liquids  at  ordinary  temperatures,  b.pt.  53°  C. 
at  700  nun.,  and  0"  C.  at  7-5  mm.  respectively,  and 
spontaneously  explosive  in  air.  No  hydride  of  the 
type  SijH,,  nor  higher  members  of  the  silicane 
series  than  Si,!!,,  could  be  detected.- — G.  F.  M. 

Bydrofien  and  chlorine  ;    Interaction  of  — —  utider 
the   infiucnce  of  njpha  particlcf:.      H.   S.   Tavlor. 
J.  Amer.  Chem.  Soc,  1910,  38,  280—285.   "(See   ' 
this  J.,  1915,  136,  and  Kodenstein,  1916,  113.) 

FvBTUER  experiments  have  sho^^•n  tliat  the 
i'eacti\ity  of  the  gaseous  mixture,  prepared  liy 
electrolysis,  diminishes  with  the  exliaustion  of  the 
hydrochloric  acid  used,  and  is  increased  by  re- 
generating the  solution.  In  a  favourable  case,  it  is 
cx)mputed  that  approximately  4000  molecules  of 
chlorine  were  converted  into  hydi-ogen  chloride 
for  each  pair  of   ions  radiated  into  the  gas. 

— F.  SODX. 

Ammonia  fommlion  in  the  ganification  of  coke  and 
coal  by  steam  and  air.     .Markgraf.     See  Ha. 

Influence  of  stfayn  on  the  yield  of  amtyioiiia  in  ihe 
jn/rogenic  decomposition  of  solid  fuels.  Sachs. 
See  lU. 

Componilion  and  ««■  oi  certain  seaweeds.   Hendrick. 
Sex  XV'I. 

Production  of  formaldehyde  and  other  organic 
substances  from  formic  acid.  Hofmann  and 
.Schumpelt.'  See  XX. 

Solubility  of  barium,  strontium,  calcium,  and  lead 
snlphales  in  ammonium  aceUde  solutions  at  25°  C, 
and  separation  of  these  substances  by  means  of 
ammonium  acetate  solution.  Marden.   .S<?e  XXIII. 

Effect  of  dissolved  substances  on  the  velocity  of 
crystallisation  of  tcater.  Walton  and  Brann. 
See  XXIV. 

Patents. 

Roasting    pyrites    or    the    like    in    shaft    furnaces, 
especially  for  the  manufacture  of  sulphuric  acuf. 
H.  Koppers,  F.ssen.    Ger.  Pat.  288,.322,  Aug.  30, 
1913. 
The  furnace  is  provided  with  a  rotating  conical 
grate  and  a  rf>tating  ash-pan  dispo.sed  in  a  closed 
chamber,  the  arrangement  being  similar  to  that 
in  gas  producers  with  rotary  grates  ;    as  the  ash- 
pan    rotates,    the   pyrites   cinrler   is   removed   by 


fixed  scrapers  into  a  chamber.  fri>in  wliich  it  is        j 
discharged,    at    intervals,    through    a    valve.     Air        I 
is  intivduced   below   the   grate   through  a  central         H 
pipe.     The  upper  part  of  the  shaft  is  enlarged  and  is 
provided  insiih^  with  a  hood  through  which  the 
gases  pass  to  tho  outlet.     The  pyrites  is  chargwl 
into  tho  annular  space  surrounding  the  hood  and 
falls  gradually  into  the  interior  of  the  shaft.     A 
quantity  of  steam  is  introduced  with  the  air  t^^ 
prevent  the  temperature  rising  too  high.     A  part 
of   the  steam   is   decomposed,   but  -any   hydrogen 
suljihide  formed  is  again  docompo.sed  into  water 
and  sulplnu-  dioxide,  so  that  the  steam  acts  nieMy 
as  a  tt-mperatvu'e  regulator,  and  the  gases  fi-om 
the  furnace  contain  aiiout  10%  SOj  and  6 — 8%  O,. 

—A.  S. 

J  turn  in  ium  salts  ;  Process  fur  producing  soluble . 

M.  F.  Coolbaugh  and  E.  H.  Quinnev,  Rapid 
City,  S.l).  U.S.  Pat.  1,170,418,  Feb.'  1,  1916. 
Date  of  appl.,  June  2,  1913. 

Argillaceous  and  silicious  rocks,  earths,  or 
minerals,  free  from  potiish  but  containing  insoluble 
compounds  of  ahuninium,  are  powdered  and 
mixed  with  1-7  parts  of  limestone  to  each  part  of 
silica  by  weight.  The  mixtiu-e  is  heated  to 
incipient  fusion,  cooled  quickly,  and  the  product 
leached  with  dilute  sidphuric  acid.  Three  part.s 
of  sulphuric  acid  lay  weiglit  is  reciuired  for  ea<'h 
part  of  ahmiinium  by  weight  in  tlie  roasted  mix- 
tiu-e.  Aluminivim  sulphate  is  recovered  from  the 
resulting  solution  by  crystallisation. — J.  B.  C.  K. 

Non-]wisonous,  non-alkaline,  stable,  oxygen-develop- 
ing   phosphates  ;    Preparation    of— .     Chem. 

Werke  vorm.  H.  Bvk,  Oranienburg.  Ger.  Pat. 
287,588,  Mar.  4,  19"ll. 

By  treating  neutral  phosjjhates  with  hydi-ogen 
peroxide  in  suitable  proportions,  products  ai-e 
obtained  which  are  easily  soluble,  stable,  and 
have  a  high  content  of  active  oxygen,  and,  being 
almost  neutral  in  reaction  and  non-poisonous,  can 
be  \Lsed  in  therapy  and  in  foodstuffs. — B.  V.  S. 

Ammonia  frmn  the  elements  ;  Manufacture  of . 

CentraLstelle  fiir  Wissenschaftl.-Techn.  TJnter- 
suchiuigen,  Xeubabelsberg.  Ger.  Pat.  288,4Ut5, 
Feb.  17,  1914. 

A  QU.\NTITY  of  chromic  oxide  equal  to  from  ten  to 
twenty  times  that  of  the  catalyst  is  used  as  a 
support  for  the  latter.  The  contact  miiss  may  be 
prepared  by  impregnating  chromic  oxide,  obtained 
by  ignition  of  pm-e  chromic  acid,  with  an  aqueous 
solution  of  a  salt  of  the  metal  to  be  used  as  catalyst, 
and  then  drying  in  .a  current  ot  nitrogen  ami 
hydrogi-n.  The  chrouiic  oxide  may  be  mixed  with 
other  suitable  substances  before  impregnation. 

—A.  S. 

Ammonia  from  its  elements  ;  Synthetic  production 

of .     M.    Wade.    London.     From    Central- 

stelle  fiir  WLssenschaftl.-Techn.  Untersuchuneen, 
Neubabelsberg,  Germany.  Kng.  Pat.  2392, 
Feb.    15,   1915. 

See  Ger.  Pat.  288,490  of  1914  ;  preceding.  Ruthen- 
ium, osmium,  or  platinum  or  their  compounds 
may  be  used  as  catalysts. 

Saturalor  fur  the  mnnufacture  of  ammonium  sulphate. 

^.    Schulte,      Berlin-Wilmersdorf.      Ger.     Pat. 

288,497,  May  1,  1914. 
The  gas-inlet  tid)e  is  surrounded  by  a  wider  tube  : 
both  tul)es  extend  below  the  siu'face  of  the  aciil 
in  the  saturator.  The  outer  tube  acts  in  the 
manner  of  an  air-lift  pipe,  the  liquid  <ind  bubbles 
of  gas  rising  therein  and  the  liquid  overflowinK 
at  the  upper  end.  Intimate  contact  being  th»- 
gas  and  liquid  is  thus  attained. — A.  S. 
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2inc  :  Preparation  nf  a  mi.rliire  of  soditini  sulphite 

and   hydroxide  for   prcripitiitinii from   sohi- 

lioiis.     \V.  Biuldi'us,  (.Uiai'lotteiihurg.     Ocr.  I'at. 
288,498,  July  14,  1<J14. 

A  soLTiTiox  of  sodium  sulphate  is  treated  with 
lime  and  sidphur  dioxide,  the  precipitated  calcium 
sulphate  is  separated,  and  the  solution  ot  sodiiun 
bisulphite  is  l)oiled  witli  excess  of  calcium  hydr- 
oxide, wlicreby  calcium  sulphite  is  precipitated 
and  a  solution  of  sodium  sulphite  and  hydroxide 
for  iiso  in  precipitating  zinc  from  solutions  is 
obtained.  When  added  to  a  sidpliate  solution  of 
zinc  this  solution  v'roduces  a  precipitate  of  basic 
xiac  sulphite,  ZnSO  ,,  ZnO.  and  tlio  sodium sidphate 
also  formed  is  used  tin-  preparing  a  further  ciuantity 
of  the  precipitant.  Th(^  calcium  sulphite  is 
treated  with  sodimu  sulphate  solution  and  sidphur 
<Hoxido  to  form  sodium  bisulphite  tor  use  in  the 
process. — A.  S. 

Carbonic  acid  lialhs  ;  Production  of  a  mij'ture  of 
sodium  bicarhonale  and  primary  sodium  phosphate 
for  the  prejHtration  of — — .  W.  Esch,  Hamburg. 
Ger.  Pat.  288,523,  Dec.  5,  1914. 

Solid  secondary  sodium  phosphate  is  treated,  at 
A  moderate  teniperature,  with  carbon  dioxide. 
A  mixture  ot  sodi\nn  bicarl)onate  and  primary 
sodium  phosphate  is  thus  ol>tained,  which  may 
contain  as  much  as  21  "o  ot  loosely  coifibined 
carbon  dioxide.  It  is  relatively  stable  in  presence 
of  water  at  low  teuiper.atures,  but  on  warming 
readily  evolves  carbon  dioxide. — A.  S. 

Ziw:  sulphide  ;  Method  of  mannfacturinr/  dc]u)drated 

.     0.   Ranson,  Paris.     U.S.  Pat.   1,171,246, 

Feb.  8,  1916.     Date  of  appl..  Sept.  6,  1910. 

See  Fr.  Pat.  418.124  of  1910  ;  tliis  J.,  1911,  38. 

Zinc  oxide  ;  Manufacture  of  pure .     W.  Asef. 

Ft.  Pat.  476,751,  Dec.  12,  1914. 

See  U.S.  Pat.  1,165,743  of  1915  ;  this  J.,  1916,  255. 

Alkali   kalides :     Process    and   apparatus  for   the 

eleclroli/siii  of •.     Siemens  und  Halske  A.-G. 

First  .\ddition,  elated  Julv  25,  1914,  to  Fr.  Pat. 
468,645,  Feb.  19,  1914. 

See  Eng.  Pat.  17,089  ot  1914  ;  this  J.,  1915,  871. 

Permutit  Co.     Fr. 
Pat.  477,044,  Jan.  0,  1915. 

See  Eng.  Pat.  24,558  of  1914  ;  this  J.,  1915,  1208. 

Process  for  obtaining  ammonia  from  incandescent 
coke  from  (JUS  retorts.     Ger.  Pat.  288,524.  .SVellA. 


Vm.— GLASS;  CERAMICS. 

Patent.?. 

Composilion  for  lining  crucibles  and  the  like  to  tcith- 
siand  intense  heat.  J.  B.  Sidebottom,  Leeds. 
Eng.  Pat.  2578,  Feb.  18,  1915. 

Yellow  sand  (112  parts)  and  gas  tar   (8  parts) 
are  mixed  and  baked  for  5  hours  at  200°  F.  (93°  C). 

— B.  N. 

Quartz   or  silica  products   and  their  ma>iufact>ire. 

P.L.Ptannenschmidt.Fr.Pat.477,377,Jan.6,1915. 

See  Eng.  Pat.   420  ot   1914  ;  this  J.,   1915,  906. 


IX.— BUILDma  MATERIALS. 

P.\TENTS. 

Wood,  textiles,  and  the  like  :  Process  for  rendering 

non-inflammable.     D.    Steinherz,     Charlot- 

tenburg.     Ger.  Pat.  287,744,  jNlar.  26,  1914. 

Fhb  materials   are  impregnated  with  a  solution 


Oxygen;  Preparation  of - 


containing  about  20  %  of  magnesium  sulphate  and 
5%  ot  ammonium  sulphate. — J.  F.  B. 

Slag;    Treatment    of for    the    manufacture    of 

bricks  and  for  other  purposes.  V).  11.  SvdclitTe, 
Leigh.  U.S.  Pat.  1.171,676,  Feb.  15,  1916. 
Date  ot  appl.,  Aug.  17,  1914. 

See  Eng.  Pat.  18,806  ot  1913  ;  tins  J.,  1914,  901. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron  ;  Sulphur  in .     E.  Leber.     Stahl  u. 

Eisen,    1915,   35,  S77 — 882.     Z.  angew.   Chem., 
1915,  28,  Ret.,  616. 

The  author  considers  that  the  results  published 
by  Ooe  (Iron  and  Steel  In.st.,  1913,  361.  this  J., 
1913.  536  ;  see  also  this  J.,  1913,  87)  and  .liingst 
disprove  the  view  that  sulphur  has  a  directly 
prejudicial  elTect  on  the  strength  of  cast-iron.  In 
certain  cases  the  results  show  that  a  higher  sulphur 
content  results  in  an  unmistakable  rise  in  strength 
and  a  partial  improvement  in  flexil>illty.  The 
tendency  to  segregation  and  the  formation  of 
cavities  increases,  however,  with  the  sulphur 
content,  and  for  this  reason  sulphur  may  be 
prejudicial.  Segregation  does  not  affect  the 
strength  so  much  as  do  civities.  The  action  of 
sulphur  in  pronioting  the  formation  of  cavities  is 
in  causing  the  internal  friction  of  the  particles 
during  the  transition  from  the  molten  to  the  solid 
state,  not  only  to  become  very  great,  but  to  increase 
so  rapidly  that  frequently  pouring  nmst  be  stopped 
because  the  casting  has  solidified.  This  difficulty 
is  overcome  by  pouring  the  iron  as  hot  and  as 
quickly  as  iiossiblo.  and  lack  ot  success  in  casting 
iron  with  a  high  sulphur  content  is  due  to  these 
precautions  not  having  been  observed. — T.  St. 

Malleable    iron ;     The    principles    underlying    the 

method,  of  producint; .     K.  Bricker.    Montan. 

Rundschau,     1915.     7,     563 — 568.     Z.     angew. 
Chem.,  1915,  28,  Hef.,  015. 

The  view  that  molten  iron  is  unmune  from 
oxidation  so  long  as  it  contains  more  easily  oxidis- 
al)le  elements,  and  that  only  after  the  removal  of 
silicon,  phosphorus,  manganese,  and  carbon,  can 
the  iron  itself  be  oxidised,  is  erroneous.  Each 
refining  operation  on  the  solid  or  molten  metal 
affects  in  the  first  place  the  iron  itself,  with  the 
formation  of  difficultly  fusible  scale.  This  com- 
bines with  silica,  to  fonn  easily  fusible  iron  silicates 
which  can  dissolve  both  silica  and  ferrous  oxide. 
The  ferrous  oxide  dissolved  in  the  freshly  formed 
iron  silicate  slag  diffuses  into  the  molten  iron,  and 
there  gives  up  its  oxygen  to  the  impurities  present 
in  proportion  to  the  heat  evolved  in  the  several 
reactions,  whereby  silicon  is  converted  into  iron 
silicate,  manganese  into  manganous  oxide,  and 
phosphorus  into  iron  jjhosphate,  and  considerable 
quantities  of  heat  are  liberated.  The  iron  silicate 
thus  formed  passea  into  the  slag,  increasing  the 
capacity  of  the  latter  for  dissolving  silica  and 
ferrous  oxide.  The  manganous  oxide,  which  is 
insoluble  in  the  molten  iron,  separates  out  and 
combines  with  free  .silica  in  the  sl.ig  to  form 
manganese  silicate.  The  iron  phosphate  is  also 
taken  up  bv  the  slag.  The  reaction  between 
ferrous  oxide  and  carbon  is  accompanied  by 
absorption  of  heat,  and  can  only  take  place  if 
sulficient  heat  is  available.  The  resulting  carbon 
monoxide  gives  rise  to  a  more  or  less  violent 
bubbling  of  the  molten  metal.  The  carbon  tends 
also  to  reduce  the  metal  silicates  and  phosphates, 
and  failing  the  presence  of  .sulficient  basic  material, 
phosphorus  mav  return  into  the  iron.  The  certaui 
removal  of  phosphorus  from  the  ii-on  is  thus  only 
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possiJile  with  a  slag  rich  in  metal  or  lime.  The 
femnis  oxide  tinally  reuiaininjr  in  the  molten  iron  ' 
nnist  be  dtvomjwisetl  l>y  the  adilition  of  ninuiianese. 
sUieon,  or  aluminium.  The  removal  of  siilphur  is 
not  liivuirht  about  by  oxidation,  but  by  tlie 
segrepation  of  metallic  sulphides  which  pass  into 
the  slag.  To  prevent  the  return  of  sulphur  into 
the  b.ith  the.se  sulphides  must  either  be  destroyed 
by  comljustion,  or  tliey  must  be  transforuted  in 
the  slag  into  compounds  insoluble  in  the  molten 
iron.  Tills  is  effected  most  readily  by  the  presence 
of  Jinxe  in  the  slag. — T.  St. 

Iroit  or  other  niftalti  ;  Xeic  therino-e.leclric  method  for 

the  study  ol  the  allotropy  oi .     C.  Benedicks. 

Comptes  rend.,  191(5,  162.  297—299. 
If  a  njet.'il  possessing  an  allotropic  change  point 
is  made  to  form  a  closed  circuit,  and  if  a  portion 
of  the  metal  is  heated  to  above  the  change  point, 
and  if  also  the  position  of  the  heated  portion  is  not 
statioiwry  with  respect  to  the  metal  as  a  whole, 
the  two  contact  surfaces  between  the  phases  will 
be  at  sUghtly  different  temperatures,  and  an 
electric  current  may  be  produced  in  the  circuit. 
The  e.m.f.  will  depend  on  the  direction  of  dis- 
placement of  the  heated  portion,  the  ditTerence  in 
temperature  between  the  allotropic  change  point 
on  heating  and  cooling  respectively,  and  on  the 
thermo-electric  power  between  the  two  phases. 
An  iion  wire  (C  010,  Si  0  014,  Mn  0  03.  P  0020, 
S  0007 °o)  the  ends  of  which  were  attached  to  a 
galvanometer,  was  passed  at  a  uniform  speed 
through  a  small  electric  furnace,  the  central  tem- 
perature of  which  was  measured.  The  effect  was 
verv  marked,  becoming  observable  at  about 
«00'°  C.  :  the  A,  point  is  plainly  indicated  by  a 
discontinuity  in  the  curve,  which,  above  875°  C, 
becomes  a  straight  line.  No  indication  could  be 
obtained  of  the  A~  point.  A  small  sample  of 
extremely  pure  iron  gave  similar  results  but  the 
effect  was  considerably  more  feeble.  The  rate -of 
movement  had  very  little  influence  \\-ith  the  first 
sample,  but  the  readings  were  greater  for  liigher 
speeds  with  the  purer  sample.  No  current  was 
obtained  when  the  iron  wire  was  replaced  by  a 
copper  wire.  The  results  are  considered  to  support 
the  theory  of  the  allotropy  of  iron  as  advanced  by 
the  author. — T.  St. 

Galranisinq  proeesaes.  K."Arndt.  Verein  dentscher 
Gies-sereifachleute,  Dec.  16.  1915.  Z.  angew. 
Chem.,    1910,    29,  Wirthschaftl.   Tl.,   77—79. 

Ix  Germany  since  the  outbreak  of  war  copper  has 
been  replaced  by  galvanised  iron  for  many  pur- 
poses. Galvanising  may  be  effected  by  the  hot 
proce-ss,  the  electrolytic  process,  .Schoop's  metal- 
spraying  process,  or  by  sherardising.  In  the  hot 
process  if  the  bath  of  molten  zinc  is  allowed  to 
solidify  it  must  be  heated  from  abo\  e  for  re-melting, 
otherwise  the  tank  may  be  damaged  owing  to  ex- 
pansion of  the  zinc.  The  temperature  of  the  bath 
must  not  be  allowed  to  rise  too  high  (see  Diegel, 
this  J.,  1915,  1 147).  Sheet  u-on  galvanised  by  the 
liot  process  has  about  400  grms.  of  zinc  per  sq.  m. 
instead  of  about  1  kilo,  of  zinc  as  formerly.  Cables 
for  use  in  mines  are  now  largely  made  from  wire  gal- 
vanised by  the  electrolytic  process,  becau.se  in  wire 
galvanised  by  the  hot  process,  unless  the  conditions 
are  very  carefully  controlled,  the  strength  may  be 
materially  reduced  owing  to  the  forniation  of  a 
relatively  brittle  zinc-iron  alloy.  An  advantage 
of  electrolytic  galvanising  is  that  it  reveals  defects, 
s-uch  as  fine  cracks  or  the  like,  in  the  iron,  which 
would  be  concealed'  by  hot  galvanising.  It  is 
also  specially  suitable  foi-  articles  .such  as  springs, 
which  must  not  be  heated  to  a  high  temperature. 
lu  the  case  of  electrolytically  galvani.sed  sheet 
iron  a  coating  of  200  grms.  of  zinc  per  .sq.  m.  is 
sufficient  to  prevent  rusting.  Schoop's  metal- 
spraying  process  w  specially  suitable  for  galvanising 


large  objects.  Sherardising  is  particularly  suit- 
able when  it  is  desired  to  preserve  the  finest  details 
of  the  article  to  be  galvanised  ;  ir<.>n  screws  which 
hav(?  been  galvanised  by  this  process  are  ready  for 
use  without  further  treatment.  Narrow  tubes  can 
I'C  galvanised  inside  by  sherardising,  and  this 
process  is  used  in  making  the  5  Pf.  galvanised  iron 
coins   recently   introduced   in   Germany. — A.  S. 

Reduei'wn  of  roasted  zinc  blende  ;   Injurious  effect  of 

sulphide  and  sulphate  sulphur  on  the .     V. 

Lim't.  Met.illu.  Erz,  1915,  12,  335.  Chem.-Zeit.. 
1915,  39,  Hep.,  4.50. 
Ix  the  reduction  of  roasted  zinc  blende  of  low 
sulpluir  content  (2 — 3°o)-  sulphichvsulphur  ai-ts 
injuriously  when  the  ratio  of  zinc  to  sulphide- 
sulphur  Is  less  than  10:1,  and  favourably  if  this 
ratio  is  18:1.  Sulphate-sulphur  is  detrimental 
to  the  reduction  of  roasted  blende  containing 
1 — 2'\,  of  sulphide-sulphur  when  the  ratio  of  zinc 
to  sulphate-sulphur  is  4  :  1  and  favourable  when  the 
ratio  is  5  :  1.  In  the  ca.se  of  products  with  a 
relatively  high  content  of  s\ilphide-  and  sulphate- 
sulphur.the  sidphur  acts  injuriously  on  the  reduc- 
tion if  the  ratio  of  zinc  to  sulphide-sulphur  is 
less  than  20  :  I  or  of  zinc  to  sulphate-sulphur  less 
than  (i  :  1 .  The  loss  of  zinc  on  reduction  is  higher 
with  products,  free  from  lead,  in  which  the  sulphide- 
sulphur  is  present  entirely  as  iron  sulphide,  and 
in  those  of  very  low  iron  content  or  in  which  the 
iron  is  present  entirely  as  zinc  ferrite,  than  in 
other  cases. — A.  S. 

Zinc  SDielting  ;    Treatment  of  by-products  containimr 

mercury   irom .      F.    .Turetzka.       Mc>tall  u. 

Krz,  1915,  12,  307.  Chem.-Zeit.,  1915,  39,  Rep., 
443. 
Zinc  blende  from  the  Rhine  district  contains  at 
times  0005 — 0  01°o  "f  mercury,  probably  due 
to  an  admixture  of  fahl-ore.  When  the  blendo  is 
roasted  the  mercury  vapour  escapes  with  the  ga.ses, 
and  when  these  are  utilised  for  the  manufacture 
of  sulphuric  acid,  the  mercury  is  deposited  partly 
before  reaching  the  Glover  tower  and  partly  in  the 
(jllover  tower  and  in  the  lead  chambers.  Sludge 
from  the  Glover  tower  contains  5 — 8%  and  th.^t 
from  the  chambers  3 — 5°o  U^-  The  sludge  is 
drained,  mixed  to  a  stiff  paste  with  "  lime-sand  " 
(waste  from  lime  burning),  and  then  with  just 
sufficient  lime  to  neutralise  the  acid,  and  the 
mercury  recovered  by  distillation  at  a  dull  red  heat. 

— A.  S. 

Copper  extraction  from  pyrites  cinder    at    Pertuiu 
(Livonia).    Metall  u.  Eiz,  1915,  12,  379.    Chem.- 
Zeit.,  1915,  39,  Rep.,  444. 
At  the   sulphite -cellulose  works   of  the  Zellstoff- 
fabrik  Waldhof.  the  pvTites  cinder  is  treated  for 
the  recovery  of  copper  by  mixing  with  salt  and 
roasting  liy  the  Buddeus  process  with  compressed 
air  (see  Ger.  Pat.  285,888  of  1913  ;    this  J..  1915. 
1150).     The  pyrites   contains   l-5°o   Cu,  and  the 
mixture  of  pvrites  cinder  and  salt  contains  8-5-— 
7-9%    NaCn,"  1-7— 2-1%    C'l.    and    4-8— 5-3%8. 
No  fuel  is  used,  the  heat  of  the  roasting  reaction 
being  sufficient ;    the  charge  in  the  furnace  has  a 
•   heicht  of  0  metres.   After  roasting,  the  materwl 
'   contains  78-3%  of  the  copper  as  cupric  chloride, 
18-5%  as  copper  oxide,  and  3-2%  as  cuprous  sul- 
phide.    The   liquor   conden-sed   from   the  furnace 
gases  consists  of  a  mixture  of  sulphuric  and  hydro- 
chloric acids,  the  latter  preponderating. — \.  o- 

Aluminitim  hiditslry  E.  Collett.  Polyteknisk 
Porcnincs.  Cliristiania,  Dec.  10,  1915.  Chem.- 
Zeit.,  1910,  40,  40. 
The  world's  production  of  aluminium  i°  'J'"- 
was  60.000  tons;  for  1915  an  output  of  lOO.OlJU 
toas  was  anticipated,  but  owing  to  the  war  barely 
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80,000  tiiiis  was  inado.  The  present  price  of  .alumin- 
ium in  Norway  is  3  lo  4  kr.  per  kilo.  (Is.  6(1. — 2s. 
peril).).  Criulc  bauxite  is  now  freed  from  silicates 
and  impiuities  for  the  Kuropeau  aluminium  in- 
dustry in  the  .South  of  J<>ance.  The  conditions  for 
the  production  of  the  metal  by  thermo-electrolysis 
are  particularly  favourable  in  Norway.  For  the 
production  of  1  ton  of  .aluminium  .">  h. p. -year  is 
required.  Outside  N'oi-way  thc!  cost  of  1  h.p.-year 
is  estimated  at  about  50  kr.  (£2  15s.).  or  250  kr. 
(£13  15s.)  for  1  ton  of  the  metal  (i.e.,  2500  of  the 
total  cost).  In  Norway  the  h.p.-vear  costs  only 
20  kr.  (£1.2s.).or  10  "^  of  the  totul  cost  of  production, 
owing  to  the  abundance  of  water  power. — C.  A.  M. 

Lead  iram   radioactive  minerals;    Density  of . 

T.  W.  Richards  and  C.  Wadsworth.     J.  Amor. 
Cliem.  .Soc,  1910,  38,  221—227. 

The  deiLsity  of  ordinary  lead  (atomic  weight 
207-2),  determined  in  a  special  form  of  pycnometer, 
was  11-337,  whilst  that  of  radioactive  lead  (atomic 
weight  200-3)  was  11-2SS.  Continued  fractional 
crystallisation  of  the  nitrate  and  chloride  of  the 
radioactive  lead  produced  no  change  in  the  den,sity 
of  the  metal. — F.  Sodx. 

Chroinc-iron  ore  as  lining  for  reverberaiory  furnaces. 
E.  Hall.    Eng.  and  Jlin.  J.,  1910,  101,  2'67— 208. 

PiUiTicuL.YRS  are  given  of  the  author's  experience 
with  chromite  linings  in  reverberatory  matting 
furnaces  used  for  smelting  basic  ores  containing 
lead,  zinc,  and  silver.  Ijinings  composed  of  coarse 
and  fine  chromite  made  into  a  "  concrete  "  with 
fireclay  were  unsatisfactory,  lumps  of  chromite 
being  washed  out  when  the  charge  ^^'as  stirred. 
The  greatest  durability — 3  to  4  times  that  of 
ordinary  firebrick — was  obtained  with  a  dry 
masonry  lining  constructed  of  large  blocks  of 
chromite  bedded  on  a  mixture  of  crushed  chromite 
and  blende,  with  which  mixtiu-e  the  interstices 
between  the  blocks  were  also  fiUed.  After  a 
few  weeks'  working  with  this  lining  there  accumu- 
lated, between  the  slag  and  the  matte.,  a  layer  of 
chromite  sand,  ricli  in  sUver.  which  required 
periodical  removal  to  ensure  efiticient  working  of 
the  furnace.  The  impossibility  of  smelting  this 
product,  and  the  satui-ated  chromite  "  bottoms," 
in  the  matting  furnace,  formed  the  chief  drawback 
to  the  use  of  chromite  linings  ;  these  refractoi-y 
residues  could  only  be  treated  satisfactorily 
in  a  lead  blast  furnace  of  large  capacity. — W.E.F.P. 

Sulphides  of  copper.   Posnjak  and  others.   See  VII. 

Reduction  of  metallic  oxides  icith  hydrogen  at  high 
pressures.       Newbery    and    Pring.     See   VII. 

Electronietric  titration  of  vanadium.      Kelley  and 
Conant.     See  XXIII. 

Patents. 

Steel;      Method    of    superficially    hardening . 

C.    P.    Sand  berg,    London.       Eng.    Pat.    1878, 
Feb.  5,  1915. 

To  prodxice  a  sorbitic  structure  superficially  in 
carbon  steel,  the  metal  (wheel,  tjTe,  etc.)  is  cooled 
moderately  quickly,  from  a  temperature  above 
to  one  below  the  critical  temperature,  by  nieans 
of  a  blast  of  air  or  steam  ;  the  degree  of  cooling  is 
sufficient  to  prevent  the  svirface  of  the  metal  from 
being  raised  to  the  critical  temperature  again  by 
the  heat  remaining  in  the  mass. — W.  E.  F.  P. 

C.    P. 


>(ffl   [springs,    etc.];     Treatment   of .       „.    _. 

Sandberg,  London.    Eng.  Pats.  (A)  8257  and  (b) 

8258.  June  3.  1915.    (See  also  Eng.  Pats.  18.972 

of  1914  and  1878  of  1915  ;   preceding  abstract). 

(a)  Steel  may  be  hardened  throughout  its  mass 

or  to  varying   depth.s   by   cooling  it  moderately 

qmc'jdy   from   a   temperature   above   the    critical 


range  by  means  of  an  elastic  fluid  or  vapour 
impinging  upon  its  surface,  to  such  a  temperature 
below  the  critical  range,  that  the  object  or  the 
portion  treated  will  not  again  be  raised  to  the 
critical  temperature  by  any  heat  remaining  in  the 
mass,  (b)  Steel  is  cooled  moderately  quickly 
in  the  manner  described  above  by  means  of  an 
atomised  liquid. — W.  K.  S. 

Cementation  furnace.     K.  Issem,  Berlin-Buchholz. 
Ger.  Pat.  288,162,  July  26,  1914. 

!  In  the  rear  end  of  the  muffle  are  t^^•o  tubes  which 
serve  respectively  as  inlet  and  outlet  for  the 
carburising  ga.s.  By  this  arrangement  the  gas 
remains  in  the  muffle  for  a  relatively  long  period, 
and  the  eddying  produced  prevents  it  from  becom- 
ing cooled.  The  resulting  carburisation  Ls  extremely 
uniform  as  regards  both  the  surface  distribution 
and  the  deiith  of  the  carburLsed  layer. — T.  St. 

[Metal]  articles  ;    Casting  composite .     W.  J. 

ilellersh-Jackson,  London.  From  Foreign 
Patents  Corporation,  New  York.  Eng.  Pat.  1691, 
Feb.  2,  1915. 

In  a  process  for  making  composite  articles,  such  as 
the  shells  of  projectiles,  consisting  of  a  cast 
metal  (steel)  united  to  a  metal  of  lower  melting 
point  (a  copper  band),  the  latter  is  heated  to 
ft  temperature  just  below  its  melting  point  while  in 
position  in  a  metal  mould  and  the  molten  metal 
then  poured  in.  The  mould  consists  of  two  parts 
hinged  together. — W.  E.  F.  P. 

Ferrous  metals  ;    Process  of  uniting  copper  to  ■ 


W.  M.  Page,  Chester,  Pa.     U.S.  Pat.  1,171,066, 
Feb.    8,   1916.    Date  of  appl.,  June  17,  1913. 

A  STEEL  billet  is  dipped  into  a  molten  bath  of  a 
copper-iron  mixture  low  in  h-on,  to  wliich  a 
deoxidiser  [e.g.,  phosphorus)  has  been  added ; 
this  produces  an  adherent  coating  of  copper-iron 
aUov.  .Substantially  pure  copper  is  then  cast 
against  the  billet.— "W.  R.  S. 

Iron-nickel     alloys     (ferro-nickel,     nickel    Meet)  ; 

Method   for    the   production    of —direct  from 

raw  materials.  W.  Borchers  and  K.  Wagenmann, 
Aachen.    Ger.  Pat.  288,044,  Dec.  24,  1914. 

To  produce  ferro-nickel  the  raw  material,  e.g., 
roasted  nickel-matte,  roasted  nickel-speiss,  or 
hammer-  or  mill-scale  from  the  working  of  nickel 
steel,  con-sisting  for  the  most  part  of  iron  oxides 
with  smaller  amounts  of  nickel  oxides,  Ls  smelted 
with  basic  material  such  as  lime,  magnesia,  or 
calcined  dolomite,  and  with  carbon  sufficient  to 
reduce  the  nickel  oxide,  but  insufficient  to  reduce 
the  iron  oxide  present.  To  produce  nickel  steel, 
raw  material  containing  the  requisite  amount  of 
nickel  is  added  to  the  molten  iron  contained  in  a 
basic  furnace  prior  to  the  iron  being  converted 
into  steel. — T.  St. 

Retort  furnaces  for  the  recovery  of  volatile  rnetals 
such  as  zinc.  E.  Gellbach,  Hohenlohehiitte, 
Germany.  Eng.  Pat.  1930,  Feb.  6,  1915. 
The  regenerative  heating  system  is  employed, 
but  the  direction  of  the  flame  is  maintained 
constant  in  the  combustion  chamber  of  the  retort 
furnace  in  order  to  ensure  uniform  heating.-W.R.S. 

[Ore  reduction]  furnaces.  W.  W.  Crawford,  London. 

Eng.  Pat.  2481,  Feb.  16,  1915. 
A  CONTINUOUSLY  Operating  oil-fired  furnace  using 
preheated  air  has  a  series  of  feed  hoppei-s,  each  of 
which  consists  of  two  parts  communicating  with 
each  other  by  means  of  a  valve  so  as  to  pei™it 
of  hermetical  closing  during  the  operation.  The 
hoppers  communicate  with  a  series  of  tubiJar 
retorts,  mounted  in  the  furnace,  through  which  the 
material  progresses  continuously,  together  with  a 
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reilucdng  gas  {e.g.,  carbon  monoxide)  cajmble  of 
being  regenerated  from  the  n-ast«  gases. — \V.  U.  y. 

Furnace  :    Mrlal-itielliiig .     J.  and  T.  Burlev, 

Birmingham.    Kng.  Pat.  15.5nt4,  Nov.  12.  191o. 

The  furxiaie,  for  meltiii-^  aluminium,  brjiss  swarf, 
iir  otlier  iiittal.  has  a  meltijii;  pot  slxapetl  and  set 
like  an  ouiinary  "  copper  "  ami  provided  with  a 
cover  through  Svhiih  one  or  more  vortical  gas- 
burners  project.  The  charge  is  melted  from  the 
top,  and  oxidation  of  the  metal  prevented,  by  the 
gas  flames,  the  tire  beneath  the  pot  being  only 
sufKcient  to  maintain  the  mdal  in  a  molten  con- 
dition.—W.  E.  F.  P. 

Tin  ;  Electrolytic  refining  of .     W.  .T.  Mellersh- 

Jaok-son,  London.  Fi-om  .-Vmerican  .Smelting  and 
Refining  Co..  New  York.  Eng.  Pat.  11,818, 
Aug.  It),  191.5. 

See  U.S.  Pat.  1.1.57.8r>0  of  1915  :  this  J.,  1915, 
1212.  In  preparing  the  electrolyte,  a  porous 
diaphragm  is  interposed  between  itho  anode  and 
cathode,  and  the  pa,ssage  of  the  current  is  con- 
tinued imtil  the  solution  contains  about  0%  by 
weight  of  tin. 

Tin-plate     icasle  ;      MeUwd     of    detinning by 

means  of  oxyacids  of  sulphur.  J.  Rosenthal, 
Berlin.     Ger.  Pat.  2.HS,53:j,  Nov.  12,  1013. 

The  material  Ls  treated  with  concentrated  sulphur 
oxyacids,  which  dissolve  the  tin  and  at  the  same 
time  render  the  iron  passive.  Oxidising  gases 
are  excluded  during  the  operation. — T.  St. 

J/efate  from  icasle  oils  [front  plating  operations]  ; 

Process  for  the  recovery  of .     Jl.  E.  Rothberg, 

Oafton.  Assignor  to  Falk  Co.,  Pittsburgh,  Pa. 
U.S.  Pat.  1.170.312.  Feb.  1,  1910-  Date  of 
appl.,  Nov.  1(5,  191.5. 

W.\STE  oU  or  fat  "  from  the  process  of  plating 
metaLs  with  tin,  lead,  zinc.  (>tc."  Ls  agitated  with  a 
-quantity  of  mineral  acid  .slightly  in  excess  of  that 
required  to  combine  with  the  metaLs  present, 
but  of  such  strength  as  to  prevent  the  formation 
of  an  emidsion  ;  tlie  acid  solution  is  then  separated 
from  the  oil  and  treated  for  the  recovery  of  the 
contained  metaLs. — W.  E.  F.  P. 


Ores ;       Treating 


Metallurgical    furnace. 


V.  Wedge,  Ardmore,  Pa.  U.S.  Pats.  1,170,375 
and  1,170,370,  Feb.  1,  1910.  Dates  of  appl., 
Oct.  7,  1911,  and  Jan.  15,  1913  ;  both  renewed 
July  1,  1915. 

The  treatment  is  effected,  in  two  stages,  in  a 
furnace  of  the  superposed-chamber  type  containing 
An  upper  and  a  lower  series  of  hearths  connected 
by  channels  extending  tlirovigh  an  intervening 
combustion  chamber.  Air  preheated  by  the  waste 
Sases  from  the  lower  hearths  is  caused  to  pass 
through  the  upper  series  in  an  upward  direction  ; 
and  the  gaseous  products  from  the  combustion 
chamber  to  traverse  the  lower  series  in  a  down- 
ward direction. — \V.  E.  F.  P. 

Ores  ;   Process  and  apparatus  for  the  electric  firing 

of  materials  and .     W.  U.  Hampton,  New 

York.  A.ssignor  to  Tlie  Conlev  Electric  Furnace 
Co.,  Inc.,  Wilmint'ton,  Del.  U.S.  Pat.  1,171,117, 
Feb.  8,  1!)1«.  Date  of  appl..  May  3,  1913. 
TifE  material  Ls  carried  on  an  endle-ss  perforated 
conveyor,  and  electrical  rasLstance  conductors  are 
arranged  over  a  portion  of  the  palh  of  travel. 
A  continuous  downward  blast  of  air  is  produced 
by  a  suction  arrangement  on  the  under  side  of  the 
path  of  travel  ;  the  air  Ls  heated  by  passing  over 
the  resLstance  conductors  and  then  "flows  through 
the  conveyor  and  ore. — B.  N. 


Aluminium  ;     Production    of- 


H.  F.  D. 
Schwahn.  BcllevUle,  111.  "IT.S.  Pat.  1,171,360, 
Feb.  8.  lino.     Diite  of  appl..  Juno  1,  1915. 

An  intimate  nuxture  of  tlnely  divided  alumina  and 
amorphous  carbon,  suitable  for  the  proiluction  of 
aluminivna.  is  obtnininl  in  the  form  of  fume  by 
directly  heating  powdered  aUuiiiiuiiin  sulphate 
with  a  hyih'ocai'bou  llamo  in  a  revolving  con- 
tainer.— VV.  K.  S. 

Alctals,  tnelallic  o.cidcs  and  nulphiilrs  ;    Proccus  for 

obtaining .     11.  Specketer,  Grieslieim.     Ger. 

Pat.  288,282,  Mav  19.  1911.     Addition  to  Ger. 
Pat.  200,221  (this" J.,  1913,  1101). 

In*  the  production  of  metals,  metallic,  oxides,  or 
sulpliides  liy  heating  a  nuxture  of  ore  or  the  like 
ami  retlucing  agent  in  a  rotary  furnace  (loc.  cit.), 
the  latter  is  connected  to  a  long,  narrower  tube  in 
which  the  ore  or  the  like,  without  admixture  of 
reducing  agent,  is  strongly  preheated  by  the  waste 
gases  from  the  rotary  furnace.  The  preheated  ore 
then  falls  into  the  rotary  furnace  where  it  Ls  mixed 
with  reducing  agent  and  tlie  process  completed. 

— A.  S. 

Copjier ;      Treatment    of    lead-    or    zinc-containing 
copper  ores,  smelting  products,  dross,  industrial 

tcaste.    etc.,   for   recoven/   of .     E.    Schmidt, 

Berlin-Remickendorf.   "Ger.  Pat.  288,283,  June 
17,  1914. 

The  material  Ls  melted  in  a  blast-furnace,  and  the 
molten  metal  made  to  fall  in  drops  through  a  hot 
oxidising  gas-stream  into  a  reverberatory  furnace. 
The  hot  oxidising  gases,  which  serve  also  to  heat 
the  reverberatory  furnace,  deprive  the  falling 
metal  so  completely  of  the  lead  and  zinc,  which  at 
this  stage  are  still  retained  in  considerable  quan- 
tity, that  the  metal  collecting  in  t  he  reverberatory 
furnace  is  pure  enough  after  a  short  treatment  to 
be  cast  into  anodes  or  ingots.  The  gases  from  the 
blast  and  reverberatory  furnaces  are  vmited  for  the 
recovery  of  lead  and  zinc. — T.  St. 

Fine  ores ;  Treatment  of by  flotation.    Herndd- 

volgyi    Mag>'ar      Vasipar     Rfezv^nv-TArsasag, 
Budapest.     Ger.  Pat.  288,390,  Dec.  18,  1913. 

A  31IXTURE  of  ore,  water,  and,  if  necessary,  oil  and 
acid,  is  charged  into  the  closed  vessel  (see  fig.) 
through  the  tube,  5,  and  is  forced  by  the  agitator. 


10,  from  the  lower  part  of  the  funnel,  8.  outwartls 
into  the  outer  vessel,  which  Ls  divided  into  radial 
compartments,  whence  it  overflows  into  the 
funnel,  S.  In  the  upper  part  of  the  funnel,  the 
mixture  has  a  cnitsiderably  diminished  velocity, 
and  the  oil-coated  particles  tend  to  rise  in  the  tube, 
9.  Compressed  air  is  introduced  tlu'ough  the  valve, 
13,  and  exerts  suflicient  pressure  on  the  upper 
surface  of  the  mixture  in  the  funnel.  8,  to  caiwc 
the  level  of  the  liquid  in  the  tube,  9,  to  rise  so 
that  the  oil-coated  particles  overJlow  into  the 
launder,  14.     Oil  Ls  admitted  as  required  through 
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the  valve,  15.  \Vlien  tho  separation  is  complete, 
the  .'iupply  of  coiiipi'fssoil  air  is  stopjied,  and  the 
tailings  lui?  ilisi-harged  throiigli  the  pipe,  16. — A.  S. 

Lead  coalinijs  ;  Methods  for  increasing  the  mechanical 

resi-flance    of   soft of   vessels.     F.    Schiller, 

iVankfort.    Gei.  Pats,  (a)  288,571,  iMai".  28,  1911, 
and   (B)  288,572,  Sept.   3,   191-1. 

(.\)  The  load  coating  is  softened  by  a  blowpipe 
flame  and  small  pieces  of  metals  harder  than  lead 
t  are  workeil  in  liy  kneading,  pressing,  or  rolling. 
To  ensure  good  contact  with  the  lead,  the  metaUic 
fragments  are  fii-st  scrubbed,  and  then  protected 
from  oxidation  by  Ijeing  coated  with  a  material 
which  is  Liter  driven  off  by  heat,  (b)  Fragments 
of  natur.al  or  artificial  stones,  which  are  harder 
than  lead,  are  worked  into  the  softened  lead  coating, 
or  are  mixed  with  the  molten  lead  before  this  is 
applied  to  the  vessels  to  be  coated. — T.  St. 

Chrotne-nir.kel  steel  for  armour  plates,   projectiles, 

etc.  ;   Manufacture  of .     Comp.    des   Forges 

et  Aci^ries  de  la  Marine  et  d'Homecourt.     Fr. 
Pat.  477,625,  June  23,   1914. 

See  Eng.  Pat.  16,687  of  1914  ;  this  J.,  1915,  286. 

Copper  on  iroti  and  steel ;  I'rodw^tion  of  adherent 

coalhigs  of .     S.  O.  Cowper-Coles.     Fr.  Pat. 

477,078,  Oct.  31,  1914. 

See  Eng.  Pat.  25,393  of  1913  ;  this  J.,  1914,  793. 

Smelting  materials  containing  .^inc  or  other  volatile 

metal;  Process  of .     J.  M.  Hyde,  Berkelov, 

Gal.,    U.S.A.     Eng.   Pat.   2221,   Feb.    11,    lOlo. 
Under  Int.  Conv.,  Feb.  13,  1914. 

See  U.S.  Pat.  1.118,012  of  1914  ;  this  J.,  1915,  36. 


Zinc  ores  ;  Process  of  smelting .     ,T.  M.  Hyde. 

Ft.  Pat.  477,646,  Feb.  10,  1915. 

See  U.S.  Pat.  1,118,012  of  1914  ;  this  J.,  1915,  36. 

Zinc  ;  Apparatus  for  electrolytic  production  of . 

M.  Perreiir-Llovd,  Boulogne,  France.     Eng.  Pat. 
4681,Mar.25,19'l5.  Under  Int.Conv.,May  28,1914. 

See  Fr.  Pat.  472,764  of  1014  ;  this  J.,  1915,  497. 


Detintiing  ;    Process    of 


F.  von  Kiigelgen, 
HoU'Ombs  Rock,  Va..  and  O.  O.  Seward,  .Ter.sey 
f^tv,  X.J..  Assignors  to  Columbia-Knickerliocker 
Trust  Co.  Reissues  Nos.  14,070  and  14,071, 
Feb.  15,  1916  (dates  of  appl..  Aug.  27,  1907,  and 
Oct.  30,  1915)  of  U.S.  Pat.  851,946,  Apr.  30,  1907. 

See  this  J.,  1907,  619. 

Ore  concentration.  A.  H.  Higgins.  Assignor  to 
Minerals  Separation  American  Svndicate  (1913), 
Ltd.,  London.  U.S.  Pat.  1,17"0,637,  Feb.  8, 
1916.     Date  of  appl.,  Aug.  31,  1915. 

See  Eng.  Pat.  19,855  of  1914  ;  tliis  J.,  1916,  184. 

Ore  ;  Concentration  of .     E.   H.   Nutter,   San 

Francisco,  Cal.,  Assignor  to  Minerals  .Separation 
American  Svndicate  (1913),  Ltd.,  London. 
U.S.  Pat.  1.170,665,  Feb.  8.  191C.  Date  of 
appl.,  Aug.  31,  1915. 

See  Eng.  Pat.  19,856  of  1914  ;  this  J.,  1916,  184. 

Minerals  ;  Concfntration  of by  flotation.     New 

Jersey  Zinc  Co.    Fr.  Pat.  4  76,655,  Dec.  5,  1914. 
SEE  U.S.  Pat.  1,1.56,041  of  1915  ;  this  J.,  1915,  1151. 

Ores  :  Treatment  of 


--■. — — ;  •     O.  C.  Rudolph,  London, 

.\ssignor  to  O.  Stalmann.  Salt  Lake  City,  T:tab. 
L.S.  I'at.  1.171.255,  Feb.  8.  1916.  Date  of 
appl.,  Dec.   16,   1914. 

See  Eng.  Pat.  29,156  of  1913  ;  this  J.,  1915,  142. 


Sulphide    and    oxide    ores ;    Treatment    of to 

extract  copper,  lead,  and  zinc.     W.  Borchers  and 
VV    Menzel.     Fr.  Pat.  476,878,  July  20,  1914. 

See  Gor.  Pat.  275,904  of  1913  ;  this  J.,  1914,  870. 

lioasting    pyrites   or   the   like    in   shaft   furnaces. 
Oer.  Pat.  288,322.     See  Vll. 

Preparation  of  a  mixture  of  sodium  sulphite  and 
hydroxide  for  precipitating  zinc  from  solutions. 
Ger.   Pat.  288,498.     See  Vll. 


XL— ELECTRO-CHEMISTRY. 

Transport  numbers  i,i  non-aqueous  solutions.  A.  N, 
Sarhanov  and  A.  M.  Grinbaum.  J.  Russ.  Phvs.- 
Chem.  Soc,  1915,  47,  1769—1789. 

The  authors  have  measured,  at  the  ordinary 
temperatiu"e,  the  transport  numbers  in  aniline 
(dielectric  constant,  6"85)  and  in  mixtures  of  aniline 
with  pyridine  containing  (a)  80  vol.  %  of  the 
former  (80)  and  (6)  50  vol.  %  (9-7).  The  residts 
obtained,  together  with  those  of  previous  investiga- 
tors, show  that  in  the  aniline-pyridine  mixtures 
and  also  in  pjTidine  (12-56)  or  acetonitrile  (35-8), 
the  transport  number  for  silver  diminishes  as  the 
concentration  increases  ;  for  one  and  the  same 
concentration,  the  transport  number  diminishes 
\vith  diminution  of  the  dielectric  constant  of  the 
solvent.  In  aniline,  on  the  other  hand,  the  trans- 
port number  increases  as  the  concentration 
increases  from  V=5  to  V=l.  These  results  are 
explained  on  the  assumption  of  the  formation  of 
complex  anions,  A5(N03)'j,  and  complex  cations, 
(AgNOa)-.- T.  H.  P. 

Arcs    in    gases    between    non-vaporisinr/    electrodes, 
Jlackay  and  Ferguson.     See  IlB. 

Electrochemical  experiments  irith  organic  arsenic 
compounds.     Fichter   and    Elkiud-     See   XX. 

Patents. 

Air  ;  Apparatus  for  electrically  treating .  Method 

and  apparatus  for  makimj  ozone.  W.  T.  Hoof- 
nagle.  Glen  Ridge,  N.J.,  Assignor  to  Electro- 
Chemical  Products  Co.,  New  York.  U.S.  Pats. 
(A)  1,169,824  and  (b)  1,169.825,  Feb.  1,  1910. 
Dates  of  appl.,  Aiir.  23,  1915. 

(a)  a  rractiox  chamber  is  prox-ided  with  me^ns 
for  opening  and  closing  it  at  intervals,  in  order  to 
admit  and  confine  successive  charges  of  the  air, 
or  other  gas,  to  be  treated,  and  by  the  .aid  of  a 
relay  switch  an  electric  current  is  passed  through 
the  closed  chamber.  The  current  is  cut  off  by  an 
arrangement  controlled  by  the  change  in  pressure 
brought  about  by  the  chemical  change  in  the 
substance  treated,  the  arrangement  comprising  a 
pressure  gauge  connected  to  the  chamber,  a  con- 
tact memlier  moved  by  the  gauge,  and  an  adjacent 
member  moving  backwards  and  forwards  with  the 
contact  member.  The  two  members  have  contact 
surfaces  adapted  to  engage  in  one  direction  of 
movement  onlv  with  a  switch,  for  interrupting 
the  flow  of  the  current  through  the  chamber. 
(B)  Vir  is  drawn  in  a  rarified  state  through  a 
reaction  chamber,  provided  with  inlet  and  outlet 
openings,  the  flow  Ijeing  rapidly  checked  and  then 
released  in  one  of  the  pipes,  so  as  to  cause  surging 
of  ♦he  air.  Rapid  expansion  and  compression  ot 
the  air  are  thus  produced  whilst  it  is  passii^ 
through  the  chamber,  and  an  electric  current  is 
passed  through  the  air. — B.  N. 
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Synthetic    and    chemical    substances ;      [Electrical] 

apparatus  for    use    in    producing .       J.    H. 

Watson,  Baltinlo^<^   Md.     U.S.  Pat.   l.lt59,S9:i. 
Fob.  1,  19115.    Date  of  appl.,  Jan.  25,  1915. 

A  SE.\MLESs  ivtort.  disposed  Iiori/.ont.nlly,  is 
provided  with  cxtensioits  forniins;  end  jonrnnls. 
one  of  which  i*  bored  to  forni  a  mouth  ;  the  latter 
is  se.oled  liy  a  device  which  opens  when  a  certain 
pressure  is  exceede<l  in  the  retort,  so  as  to  re- 
lieve the  excess  pressure.  The  retort  is  heated 
elei'trically.  the  heating  means  beius  controlled  by 
a  circuit  jroverned  tlierniostatically  by  an  arrange- 
ment co-operating  with  tlie  other  eml  journal, 
so  as  to  vary  the  supply  of  oirrent  according  to  the 
temperature  of  the  retort.  Means  are  provided 
for  rotating  the  retort,  which  is  supported  by 
the  end  journals  in  bearings  on  a  frame. — B.  N. 

Anti-cathode  for  Kontgen-ray  tttbes.  M.  Gundelach, 
Gehlberg,  Germanv.  U.S.  Pat.  1,170.247, 
Feb.  1,  1916.     Date  of  appl.,  Apr.  21,  1915, 

The  anti-cathode  consists  partly  or  entirely  of 
uranium. — B.  X. 

icith    horizontal 


Electrolusis  ;     Apparatus    for  - 

cathoile.    G.  Herfeldt,  Plaidt.    Ger.  Pat.  288,224, 
Apr.   18,   1913. 

The  cathode  rests  loosely  on  bars  and  supports 
the  device  by  which  the  gas  is  led  away  into  a 
side  chamber.  The  bars  are  held  in  place  by  set 
screws  and  can  be  raised  and  lowered.  The 
opening  in  the  partition  between  the  electrolysing 
chamber  and  the  side  chamber  is  at  the  level  of 
the  cathode-diaphragm  system  and  Ls  sxiflRciently 
wide  to  allow  this  to  be  drawn  through.  A  pimilar 
opening,  which  can  be  closed,  is  provided  in  the 
outer  opposite  wall  of  the  side  chamber,  to  aUow 
of  the  complete  withdrawal  of  the  cathode- 
diaphragm  system.  The  device  for  leading  off  the 
gas  consists  of  half-tubes,  arranged  side  by  side 
on  the  cathode,  with  the  open  sides  facing  upwards 
and  downwards  alternately  ;  those  facing  upwai'ds 
support  the  edges  of  adjacent  half-tu)jes  facing 
downwards,  distance-pieces  being  interposed  to 
allow  of  free  circulation.  Alternatively  .S-shaped 
tubes,  connected  ^vith  one  another  in  the  same 
way  as  roofing  tiles,  may  be  \ised. — A.  8. 

Eleciriral  separation  of  bodies  in  suspension  in 
insulating  fluids,  especially  in  gases.  E.  Moller. 
Fr.  Pat.  476,976,  July  22,  1914. 

See  Ger.  Pat.  282,737  of  1913  ;  this  J.,  1915,  703. 

Electric    furnaces ;      Process    and    apparatus    for 

producing    flow    in    the    inollen    mass    in . 

Elektrochem.  Werke  G.m.b.H.   Fr.  Pat.  476,998, 
July  22,  1914. 

See  Eng.  Pat.  17,426  of  1914  ;   this  J.,  1915,  712. 

Process  for  elecirolytically  reducing  or  oxidising 
organic  substances.  Eng.  I'at.  15,750.  -S'ce  XX. 
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Linseed    oil    and    linolenic    acid ;      Formation    of 

acrolein  by  the  oxidation  of .    A.  II.  Salway 

Chem.  .Soc.  Trans.,  1916,  109,  138—145. 
NVhen  linolenic  acid  or  the  fatty  acids  of  linseed 
oil  aljsorb  oxygen,  acrolein  Ls  oiie  of  the  volatile 
substances  formed,  but  no  trace  of  this  sul)stance  is 
produced  when  oleic  acid  is  oxidised.  The  forma- 
tion of  acrolein  is  difficult  to  expl.iin  if  there  are 
two  stereoisomeric  linolenic  acids  having  the 
formulae  suggested  bv  Erdmann,  Bedford,  and 
Raspe  (this  J.,  1909,  5:il  ;  see  also  Rollett,  this 
J.,  1909,  1210),  but  if  linolenic  acid  contains  the 
grouping  R.CH  :  CH.CH  :  CH.CH  :  CHR',  no  such 


difficulty  is  encountered.  The  acid  first  absorbs 
oxygen  with  the  format io!i  of  an  oxygenide,  and 
since  tlie  central  point  of  \insatuiation  slio\ild  be 
relatively  stable,  there  is  a  tendency  to  form  the 
dioxygeniile  ;  this  would  decompose  with  the 
formation  of  a  mixture  of  aldeliyiles,  including 
acrolein,  ami  carbon  monoxide  and  dioxide, 
tilycerol.  when  treated  with  oxygen,  (hies  not  yield 
acrolein.  In  the  dryii\g  of  linseed  oil  it  is  probable 
that  tlie  glyceride  of  linolenic  acid  is  oxidised  in 
the  stages  mentioned  above  ;  the  mixture  ot 
aldehydes  then  pol\^nel•ises  and  forms,  with 
the  unchanged  part  of  the  oil,  the  well-known 
elastic  varnish.  Vh  experiments  carried  out  with 
linseed  oil,  linseed  oil  fatty  acids,  and  linolenic 
a(i<l,  these  were  separately  treated  at  100^  C, 
with  successive  quantities  of  oxygen  under  a 
pressure  of  2  atmospheres  and  the  gaseous  products 
were  collected  in  water  ;  the  acrolein  was  identified 
and  its  quantity  determineil  by  converting  it 
into  silver  acrylate.  The  following  amounts  of  the 
latter  were  obtained  : — From  100  grnvs.  of  linseed 
oil,  0-370  grm.  ;  100  grms.  of  linseed  oil  fatty  acids. 
0-510  grm.  ;  100  grms.  of  linolenic  acid,  0-340  grni. 
Oleic  and  Unolic  acids  did  not  yield  acrolein  under 
the  conditions  of  the  experiments. — W.  P.  S. 


Linolic    avid  ;    Olycerides  of  - 


A.   Griin  and 


H.    Schonfeld.       Z.    angew.    Chem.,    1916,    29, 
37—39,  46 — 48. 

It  appears  very  probalde  that  in  many  drying 
oUs.  linolic  acid  is  combined  with  satxu-ated  acidi 
in  the  form  of  mixed  glycerides,  and  the 
authors  have  synthesised  such  ndxed  glycerides 
with  a  view  to  compare  them  w4th  prodvicts 
from  drying  oUs.  Linolic  acid  was  prepared  from 
poppy-seed  od  by  Rollett's  method  (this  ,T.,  1909. 
1209),  and  purified  by  fractional  distillation  of  itv 
methyl  ester  in  I'aruo.  The  potassium  salt  was 
obtained  as  a  wliite  crystalline  substance,  easU\ 
soluble  in  alcohol,  l(>ss  soluble  in  water.  By  th<- 
action  of  aa-dicldorohydrin  on  this  salt,  aa-dilinoliii 
was  prepared,  but  only  in  poor  yield.  It  was 
identified  by  conversion  into  its  octabroniidc 
(aa-di-tetrabromostearin),  m.pt.  71°  C.  The  di- 
glyceride  may  also  be  obtained  by  the  interaction 
of  aa-dichlorohydrin  and  the  potassium  salt  of 
linolic  acid  tetrabromide  (9.10.12.  i:i-tetrabroino- 
stearic  acid),  the  bromine  being  eliminated  from 
the  resulting  aa-di-9.10.12.13-tetrabromostearin 
by  the  action  of  potassimn  iodide  in  ethyl  accto- 
acetate  solution.  Mixed  glycerides  of  linolic- 
acid  with  stearic  and  palmitic  acids  were  prepared 
by  treating  diglycerides  of  the  saturated  acids 
with  linolic  anhydride.  The  latter  was  obtained  b\ 
heating  linolic  acid  with  acetic  anlivdride  in  ii  sealed 
tube  for  4  hours  at  140° — 150°  0.,  distilling  oft 
the  acetic  acid  and  excess  of  acetic  anhydride  in 
vacuo,  and  purifying  the  linolic  anhydride  by 
dissolving  in  absolute  alcohol  and  precipitating 
with  96%  alcohol.  a-Linolo-a'/i-distearin  melts 
at  33-5°— 34°  C,  /l-linolo-aa'-distearin  at  41'— 
42°  (\  (ra.pt.  after  solidification,  36°  C).  a-linolo- 
o'^-dipalmitin  at  11-5° — 13°  C,  and  /3-linolo-oo'- 
dipalmitin  at  28° — 29°  C.  The  mixed  glycerides 
of  linolic  acid  melt  at  a  lower  temperature  and  arc 
more  soluble  in  organic  solvents  than  the  corrc- 
eponding  compounds  of  oleic  acid. — A.  8. 

Gynocardia  and  chaulmoogra  oils  and  gynocardie 
and chauhnooi/ricaciils.  .M.  A.  Rakuzinand  G.  P. 
Flier.  J.  Russ.  Phys.-Chem.  .Soc,  1915,  47, 
1848—1851. 

GyiS"Ocardi.\  oil  and  chaulmoogra  [oil  have  often 
been  confused,  and  investigation  of  products  sold 
as  gynocardia  oil  and  gynocardie  acid  .showod 
that  these  were  actually  cha\dmoogra  oil  ami 
chaidmoogric  acid  ;  the  latter  have  the  sperifli 
rotations  f51-8°  and  -'-55-5°  respectively  (sc<- 
Chattopadhyay,    this    J.,.   1915,    1102  ;     Power, 
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1915,  1214),  whereas  the  gynocardja  products  are 
inactive.  Tlie  healing  jiroperlies  in  cases  of 
leprosy  probably  belong  to  iha\ihnoogric  and 
not  to  gynooartlic  acid.  With  chaiilinoogra 
seeds  the  width  is  one-half  of  the  length,  and 
hvdnocarpiis  seeds  possess  eight  olituso  angles. 
Tlie  latter  were  formerly  known  as  vegetable 
uiercniry,  being  I'egarded  as  of  vahie  in  cases  of 
secondary  syphihs. — T.  H.  I*. 

Alfiiifa  seed  oil  ;   Conslaiils  and  composition  of - 


C.  A.  Jacobson  and  A.  Hohnes.   J.  -Vnier.  Chem. 

Soc.,  I'Jlti.  38,480 — 485. 
Crushed  alfalfa  seeds  on  extraction  with  gasoline 
vieldod  ytV'oof  a  drving  oil,  resembling  safflower 
oil,  of  sp.gr.  0VU17  "at  24'-/4'C.,  and  0-9149  at 
24''/24~C.,  saponif.  value.  172-3,  iodine  value  154-2, 
acid  value  2-85,  acetyl  value  19-8,  Reichert-Meissl 
value  0-40,  unsaponifiable  matter  4-4 "„,  glvcerol 
1-97 <;„.  The  oil  lontains  92-5%  of  insoluble" fatty 
acids  having  the  following  constants  :  neutralisa- 
tion v.alue  191-5,  mean  mol.  wt.  293,  sap.  value 
189-9,  iodine  value  109-5;  these  consist  of  90-4% 
of  liquid  acids  containing  oleic,  linolic,  and  linolenic 
acids,  and  9  6°,',  of  solid  acids  containing  carnaubic, 
daturic,  and  possibly  behenic  acids.  — T.  C. 

Coula  edulis  and  Limonia  irarncclcei  from  tropical 

Africa  ;   Oil  frit  its  of .   H.  Wagner  and  J.  B. 

Lampart.    Z.  Unters.  Xahr.  Genussm..  1915.  30, 
No.  (i.  BuU.  Agric.  InteU.,  1915,  6,  1634—1035. 

Coula  edulis  : — The  kernels  from  the  nuts,  from 
Kametun,  yielded  30-48%  of  a  brownish-yellow 
fat  with  the  following  characters  : — Sp.gr.  at 
25T.,  0-9116;  refractometer  reading  at  40°  C, 
51-2  ;  acid  value,  18-41  ;  saponif.  value,  189-7  ; 
iodine  value  (Ilvibl).  83-36  ;  Keichert-^Ieissl  value. 
0-38  ;  Polenske  value,  0-32;  iodine  value  of  liquid 
fatty  acids.  89-5  ;  and  unsaponif.  matter,  0-16°;,. 
The  Uquid  fatty  acids  consisted  in  the  main  of 
oleic  acid.  The  seeds,  after  removal  of  moisture 
and  fat,  contained  2-47  °o  crude  fibre  and  1-92% 
nitrogen.  Limonia  icarneckei  : — The  fruit  of  this 
plant,  now  known  as  Afraeqle paniculata.  Schumach, 
came  from  Togo.  The  seeds  contained  6-75  °o  crude 
fibre  and  2-6"„  nitrogen,  and  yielded  38-5°o  of  a 
yellow  fat  with  a  bitter  taste.  It  had  the  following 
characters  : — Refractometer  reading  at  40°  C, 
47-7  ;  m.pt.  32-4'  C.  ;  solidif.  pt.,  21-5°to21-0°  C.  ; 
acid  value,  7-34  ;  saponif.  value,  188-8  ;  iodine 
value  (Ilubl),  75-2  ;  Reichert-Meissl  value,  0-55  ; 
Polenske  value.  0-55  ;  iodine  value  of  fatty  acids, 
80-47  :  iodine  value  of  liquid  fatty  acids",  94-88. 
The  free  fatty  acids  and  solid  fatty  acids  consisted 
chiefly  of  palmitic  acid. — C.  A.  iL 


OUb  ;    Hydrogenation  of - 


in  presence  of  nickel 
borate.  H.  Schonfeld.  Z.  angew.  Chem.,  1916, 
29,  39 — 10. 

BossaARD  and  Fischli  (compare  this  J.,  1915.  1079), 
on  the  basis  of  an  experiment  with  oleic  acid,  have 
stated  that  in  the  hydrogenation  of  oils  in  presence 
of  nickel  borate,  catalytic  action  comes  into  play- 
only  after  the  borate  is  decomposed.  The  author 
points  out  that  his  conclusions  in  regard  to  the 
favourable  action  of  nickel  borate  as  catalyst 
referred  only  to  neutral  fats  and  that  he  was 
aware  of  the  decomposition  of  nickel  borate  bv  free 
fatty  acids  (see  Seifensieder-Zeit.,  1914.  41, "945). 
In  Bosshard  and  Fischli's  experiment,  the  activity 
diminished  with  increasing  decomposition  of  the 
ratalyst.  and  this  confirms  the  author's  contention 
that  nickel  borate  is  a  more  effective  hvdrogen- 
^arrier  than  the  mixture  of  nickel  and  nickel  oxide 
!with  boric  acid)  formed  by  its  decomposition.  In 
nany  eases  hardened  fats"(especiallv  from  marine 
inimal  oils)  produced  ^vith  the  aid  of  nickel  or 
uckel  oxide  •  ontain  more  nickel  than  those  pre- 
pared with  the  aid  of  nickel  borate.     (Compare 


also    Erdinann   and    Rack,   and   Normanii ;     this 

J.,  1915,  722.)— A.  S. 


Wijs'    iodine    solution  ;     Preparation    of - 


.    a. 

Ueno.  J.  Chem.  Ind.,  Tokyo,  1916,19,1 — 30. 

Al-THOUGII  the  proportions  of  ioiline  (714  grms.) 
and  iodine  trichloride  (39-36  grms.)  per  litre 
adojited  by  Ilolde,  by  Ulibelohde,  and  liy  Jlar- 
cusson  have  been  shown  by  IHibovitz  (this  J., 
1915.  305)  to  be  wrong,  the  author  finds  that  the 
solution  containing  such  excess  of  <hloriiie  gives 
iodine  values  practically  identical  with  those 
obtained  with  a  "  normal  "  solution.  The  iodine 
values  given  by  an  old  Wijs'  solution  are  somewhat 
too  low.  A  large  excess  of  chlorine  in  the  solution 
gives  too  high  values,  which  however,  tend  to 
become  normal  after  the  solution  has  been  kept 
for  a  few  days.  A  uioderate  excess  of  iodine  in 
the  solution  has  practically  no  etl'ect  on  the  residts. 
Tlie  iodine  value  of  Cliinese  and  Japanese  wood 
oil  deternuned  by  Wijs'  solution  is  lower  than 
normal,  but  the  usuiil  values  may  be  olitaincd  by 
prolonging  the  absorption.  Wijs'  solution  tiu-ns 
reddish-brown  when  mixed  with  wood  oU.  Deter- 
mination of  the  halogens  in  the  iodo-chloride  of  the 
fatty  acids  of  wood  oU  showed  that  more  clilorine 
is  absorbed  than  corresponds  to  the  formula  ICl. 
The  slowness  of  the  absorption  of  old  iodine 
solutions  by  wood  oUs  is  as  pronounced  in  the 
dark  as  in  the  light. — C.  A.  M. 

[Fatty]  oils  ;   Neic  delicate  method  of  analysimj . 

A.  ilazzaron.  Staz.  Sperhn.  Agrar.  Ital.,  1915, 
48,  583—594.  Bull.  Agric.  InteU.,  1915,  6, 
1700—1701. 

When  oils  are  treated  with  strong  svdphia'ic  acid 
for  the  measurement  of  the  iLse  of  temperatvu-e, 
according  to  Tortelh's  test  (this  J.,  1904.  668), 
evolution  of  sidphur  dioxide  invariably  occiu-s. 
This  observation  forms  the  ba-ii«  of  a  new  analytical 
constant  for  characterising  fatty  oils  of  various 
origins.  The  sulphur  dioxide  value  is  expressed 
as  the  number  of  c.c.  of  A'/IO  iodine  solution 
reduced  by  the  sulphur  dioxide  evolved  by  20  c.c. 
of  the  oil  when  treated  with  5  c.c.  of  pure  svdphuric 
acid,  sp.gt.  1-8417.  The  following  values  are 
given  for  various  oils  tested  at  20°  C: — Olive, 
2-4  ;  sesani6,  49-5  ;  cottonseed,  137-5  ;  maize,  65  ; 
soya,  223  ;  colza.  15  ;  earthnut.  7.  A  number  of 
samples  of  olive  oil  of  Italian  origin,  with  which 
the  rise  of  temperatiu-e  varied  from  42-2'-  to  46-1", 
gave  sulphur  dioxide  values  ranging  Vietween  2-1 
and  2-6.  Owing  to  the  very  con.siderable  difference 
between  the  sulphur  dioxide  value  of  olive  oil  and 
those  of  other  ofls  commonly  used  for  adulteration, 
this  new  constant  should  prove  of  service  in 
detecting  such  adulterations. — J.  F.  B. 


Soaps  ;     Reducing  poicer  of  - 


W.   Sehrauth. 


Seifensieder-Zeit.,  1915,  42,  369.  Chem.-Zeit., 
1915,  39,  Rep..  474. 

In  the  preparation  of  soaps  containing  oxygeu- 
jielding  substances  or  mercury  compoimds  for 
therapeutic  purposes,  the  reducing  power  of  the 
soap  basis  is  often  a  disturbing  factor.  Only  beef 
tallow,  coconut  oil,  p.ilm-kernel  oil,  or  castor  oil 
shovdd  be  ased  in  the  manufacture  of  soaps  designed 
for  the  purposes  mentioned. — A.  S. 

Patents. 

Organic    [fatty]    compounds;     Reduction    of . 

E.  B.  Higgins,  Wallasev.  U.S.  Pat.  1,170,814, 
Feb.  8,  19l6.     Date  of  appl.,  May.HS,  1913. 

See  Eng.  Pat.  23,377  of  1912  ;   this  J.,  1913,  989. 

Extracting   oil.   juice,    and   other   liquids,    and  for 

moulding  plastic  substances  ;  Machine  for . 

G.  R.  Sc'hueler.  Fr.  Pat.  477,046,  Jan.6,  1915. 

See  Eng.  Pat.  501  of  1914  ;  this  J.,  1915,  237. 
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Soap.     I.  Leiser.    Fr.  Pat.  477,001,  .Tuly  22,  1914. 
See  Eng.  Pat.  17,401  of  1914  ;   tliis  J.,  1915,  878. 

Combinnlion  of  iiro  j./i7/s  for  the  distillalion  of  tar. 
mineral  oils,  or  oih  and  fats.  Gor.  Pat.  288,702. 
^>.   III. 


Xm.-PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

Rosin  in  driers  ;  Delection  of  - — — .  E.  W.  Bougbtoii. 

U.S.  Bureau  of  Standanls.  Te<-hnol.  Paper  No.  00. 

J.  h>anli.lin  Inst.,  1910.  181,  207. 
Rosin  in  driers  may  be  detected  l>y  means  of 
the  following  t<>sts  : — (1)  The  Lieberiuann-Storch 
reaction  (see  Storch  ;  tliis  Journal,  1SS8.  130). 
(2)  0-2  grm.  of  the  mixture  of  un.saponifial)le 
matter,  fatty  acids,  and  rosin  acids  separated 
from  the  drier  is  treated  with  5  c.c.  of  97  °'o 
alcohol.  In  the  presence  of  rosin  a  pronounced 
turbidity  is  obtained,  but  the  test  will  not  detect 
rosin  in  presence  of  small  amounts  of  kauri 
resin.  (3)  1  grm.  of  the  mixture  of  fatty  and 
rosin  acids  is  treated  with  absolute  alcohol  and 
concentrated  sulphuric  acid  (WollT's  method  ; 
see  thi-s  J.,  1914.  303),  and  the  acid  value  due  to 
unesterified  acids  i>  then  determined  ;  if  it  exceeds 
10.  the  presence  of  rosin  is  indicated.  The  test 
will  det»>ct  rosin  in  proportions  amounting  to  0% 
of  the  ash-free  non-volatile  constituents  of  the 
drier. — C.  A.  M. 

Formation  of  acrolein  by  the  oxidation  of  linseed 
oil    and    liijolenic    acid.     Salway.     See    XII. 

P.\TESTS. 

Pigments   cont/iining   copper  ;    Production   of . 

"  Siegwerk "    Chem.    Laboratorium,    Siegburg. 
Ger.  Pat.  287,149,  Jan.  9,  1912. 

Sl'lTABLR  pigment  dyestuffs  or  organic  lakes  are 
treated  with  alkaline  copper  solution  until  no 
further  alteration  in  colour  occurs. — F.  W.  A. 

Resilient  composition  for  printer's  rollers.  Usher- 
Walker.  Ltd..  and  C.  E.  Solin.  London.  Eng. 
Pat.  2107,  Feb.  10.  1915. 

Glue  soaked  in  water  and  glycerin  is  heated  with 
aldehydes,  or  compounds  formed  by  the  conden- 
sation of  an  aldehyde  with  an  amine,  and  the 
mixture  run  into  moulds  of  the  desired  shape. 
Formaldehyde  and  aniline  or  o-toluidine,  or  a  cycUc 
aldehyde,  such  as  furfural,  or  furfuramide".  or 
caramel,  or  caramel  mixed  with  furfural  or  furfur- 
amide. may  l)e  employed,  and  where  the  compound 
is  insoluble,  it  is  previously  mixed  into  a  cream 
with  glycerin,  or  water,  or  a  mixture  of  these. 

— B.  N. 

Plastic    vialerUils  ;    Production    of   solid  ■ 


.  K. 
Hagendorf,  Baufelde,  and  A.  Bre.slauer,  Berlin- 
Halensee.  Ger.  Pat.  288,347,  May  20,  1914. 
Addition  to  Ger.  Pat.  274,179  (this  J.,  1914,  838). 

ALBfJUN  solution  or  blood  serum  is  evaporated 
with  2.5",,  formic  acid  and  heated  with  phenol, 
trioxymethylene,  or  formaldehyde  solution,  sodium 
sulphite,  and  alkali  until  a  solid  product  is  formed. 
In  presence  of  an  excess  of  alkali,  the  condensation 
is  complete,  and  very  hard,  brittle,  transparent 
products  are  obtained  suitahle  for  moulding. 

— F.  VV.  A. 
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Rubber  of  Hevea  brasiliensis  ;  Oxidisability  of  - 


M.  Kerbosch.  Mededeel.  over  Rubber,  1914, 
Xo.  111..  10—10.  BuU.  Agric.  InteU.,  1915,  6, 
1703—1704. 

ExPERiMESJTs  in  Java  on  the  oxidisability  of  Hevea 


rubber  under  the  influence  of  simlight  and  of 
diO'used  daylight  gave  the  following  lesults  : — 
Rubber  pieparod  by  evaporation  of  the  latex 
resists  oxidation  better  than  that  piepared  by 
coagulation.  The  difference  is  duo  to  the  presence 
in  tlie  former  of  certain  unidentitied  soluble 
constituents  of  the  late.x.  The  oxidisivl)ilily  of  the 
rubber  is  not  afl'ected  by  the  presence  of  quc- 
brachitc.  The  superiority  of  the  Brazilian  method 
of  coagulation  is  probably  due  chiefly  to  the 
retention  of  the  soluble  constituents  mentioned 
above,  and  not  to  the  smoking  operation. — A.  S. 

Caoutchouc  and  its  hotnoloyucs  ;  Keic  syntheses  of 

.     I.    I.    Ostromvslenski,     J.    Russ.    Phvs.- 

Chem.  Soc.  1915,  47,'  1910—1915. 

Much  of  the  work  published  since  1911  on  the 
polymerisation  of  the  diolefines  is  inaccm-atc  and 
many  of  the  patents  useless.  In  the  succeeding 
papers  the  author  describes  :  (1)  peculiar  processes 
of  isomerisat ion  of  two  different  forms  of  isoprene- 
caoutchouc,  and  (2)  methods  for  the  catalytic 
polymerisation  of  diolelines,  both  to  normal 
caoutchoucs,  i.e.,  of  equal  value  to  the  natural 
cioutchoucs,  and  also  to  abnormal  caoutchoucs  ; 
these  methods  give  nearly  or  qtiite  quantitative 
yields.— T.  H.  P. 

Erythretie-caoutchouc  ;  Synthesis  of  the  symmetrical 

bromide  of ,  of  the  caoutchouc  itself,  and  of 

caouprcne.     I.     1.     Ostromvslenski.     J.     Russ. 
Phys.-Chem.  Soc.,  1915,  47,"  1915—1927. 

C.\oupREN"K  bromide  is  identical  with  (he  sym- 
metrical bromide  of  erythrene-caoutchouc.  Re- 
moval of  hydrogen  bromide  from  either  caouprene 
bromide  or  the  unsymmetrical  bromide  of 
erythrene-caoutchouc  j'ields  df.liydrocaouprene. 
CjjHjgBris — 10HBr=C3sH3j,  and  a  homologous 
compound,  CsaHjjtCHj),,  is  similarly  olttained 
from  the  bromide  of  natural  Para  caoutchouc, 
C32H4o(C'H3)8Br,t.  Cryoscopic  determination  of 
the  molecular  weight  of  the  readily  soluble  modiflc- 
I  ation  of  caouprene  bromide  (a)  in  ethylene  bromide 
I  gives  the  value  1809,  in  agreement  with  the  above 
formula.  \Mien  forced  through  a  capillary  dippinp 
into  alcohol  or  glacial  acetic  acid,  the  unsj  iiunetricai 
bromide  of  erythrene-caoutchouc  Of  caouprene 
bromide  in  concentrated  solution  is  precipitated 
as  a  continuous  «liite  thread,  but  this  cxliibits 
little  strength  and  no  silky  lustre.  Caouprene 
bromide  is  regarded  as  having  the  structure, 
[  CHBr.tCllj.CHBrJjCHa 

i  CH,.[CHBr.CH,],  CHBr. 

Reduction  of  caouprene  bromide  by  means  of 
zinc  dust  yields  erythrene-caoutchouc  and,  in 
greater  or  less  proportion,  tlie  isomeric  caouprene, 
'-'3  2H4S-     Caouprone    is    transparent    and    tonns 

;  either  a  viscous  liquid  or  an  amorphous,  elastic 
mass  ;  on  dry  di.slillation  it  yields  carbon  and 
hydrogen  almost  quantitatively,  and  when  heated 
at  OC^ — 70°  C.  with  benzoyl  peroxide  is  converted 

I  int«  normal  erythrene-caoutcliouc.  It  was  ozonised 
in  chloroform  solution  but  decomposition  of  the 
ozonide  with  water  gave  no  definite  product ;  its 
tetrabromide  and  diliydrocliloride  were  prepared. 
The  action  of  zinc  dust  on  the  unsymmetrical 
bromide  of  natural  or  synthetic  caoutchouc  in 
presence  of  alcohol  gives  the  free  caoutchouc. 
t,'3jrij,Br,6-i-8Zn=8ZnBrj  f  Cj.H,,.  This  reaction 
has  been  used  for  the  recovery  of  rubber  from  the 
bromide  of  Para  caoutchouc- — T.  II.  P. 

I 

j   Natural  caoutchoiic  ;  Synthesis  of by  way  uj 

i       (i-myrcene.     I.     I.     Ostromvslenski    and   F.    Y. 

I        Koschelev.   J.  Russ.  Phvs.-Chem.  Soc,  1015,  47, 
1928—1931. 

j   Cautious  heating  of  isoprene  at  80' — 90°  C.  yitUI- 

an  open-chain,  myrcene-like  hydrocarbon,  C|oHj.. 

I   which   contains   three   ethylonic   hnkings,  two  of 
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them  in  conjuyatod  positions,  and  is  termed 
S-myrcene.  Tliis  hydrocarbon  is  a  colourless, 
mobile  Ii(|uid.  sdlulile  in  .all  the  ordinary  organic, 
solvents:  it  boils  at  (i;?  -63")"  C.  under  20  mm. 
and  at  58  (.'.  muh^r  !:!  mm.  pressure,  and  has  the 
sii.gr.  OSIT'J  at  20"/rC.  and  jr,;' ^1 -.^IJOSl. 
When  heated  at  60  — 70°  ('.  with  sodium  and 
barium  peroxide,  (:i-myrcene  is  converted  quantita- 
tively into  normal  isoprene-caoutchouc,  whereas 
under  similar  conditions  isoprene  gives  an  abnormal 
caoutchouc.  The  most  jirobable  constitution  for 
fl-mvrcene  is 

CHj  :  ('II.('(CII,)  :  CH.CHj.CH ..0(011,)  :  OH,. 
Unsuccessful  attempts  were  made  to  avoid  the  use 
of  isoprene  and   to  prepare  the  hydrocarbon   by 
dehydration  of  the  corresponding  alcohols  of  the 
terpene  series. — T.  H.  P. 

Catmtchoucs  ;    Slniciurc  of- 


1.  I.  Ostromys- 
len.ski.  J.  Russ.  Phvs'.-Ohem.  Soc.,  1915,  47, 
1932—1036. 

The  bromide  of  natural  caoutchouc,  being  homo- 
logous with  caouprene  brojnide,  has  a  unicyclic 
structure,  [OH  j.0H..0Br(0H3).0HBr]j:,  and  since, 
under  the   action   of   zinc   dust,   it   is   converted 
readily  and  quantitatively  into  the  free  caoutchouc, 
the  latter  will  also  possess  a  unicyclic  structure, 
namely,  [CHj.OH.-C'COHj)  :  OH]j; ;    the  positions 
of  the  methyl    groups   and   unsaturated   linkings 
in  this  formula  are  established  by  the  products 
of  decomposition — hcvidinic   aldehyde    and    acid. 
In  the  case  of  normal  isoprene-caoutchouc,  pre- 
pared by  direct  heating  of  Lsoprene,  the  gi-ouping 
of  the  methyl  radicles  and  ethylenic  linkings  must 
be  different  from  that  given  above,  since  decom- 
position of  the  corresponding  ozonide  by  means  of 
water  gives  not  only  tevulinic  derivatives  but  also 
succinic    acid    and  acetonylacetone.      Willstiitter 
has    shown    that    multiple-memliered,     unicyclic 
groupings  of  unsaturated  hydrocarbons  are  readily 
transformed  into  polycyclic  groupings,  and  Harries 
has  proposed  for  natural  caoutchouc  a  structure 
in   which   such   isomerisation   is    assumed.     That 
both   free    caoutchouc    and    also    its    halogenides 
and    hydrohalogenides    possess    unicyclic    sttuc- 
tures    and    are     not    polymerides   of    the    corres- 
ponding  cyclo-octadiene  is,  however,    shown     by 
the  following  facts:    (1)  Caolitchouc  bromide  and 
hydrobromide  have  the   respective  compositions, 
C„H„(0H3),,Br,„    and    032H,„(OH3)«(HBr)„   and 
not    03,H,„(Cn3),Br,     and     C32H4„(OH3)s(HBr),. 
The    action    of    halogens    on    caoutchouc    is    not 
accompanied  by  depolymerisation  of  the  molecule, 
since     erythrene-caoutchouc      Dromide     has     the 
molecnlar   weight    1S09,    corresponding   with   the 
formula,  O.oHjjBrij,  and  readily  regenerates  the 
free   caoutchouc    when    treated    with    zinc    dast. 

(2)  Dimethylcyclo-octadiene  tetrabromide,  des- 
cribed by  WUlstatter,  is  a  crystalline  compound 
mth  a  sharp  melting  point  and  has  no  properties 
coniparalile   with    those   of    caoutchouc    bromide. 

(3)  Polymerisation  of  cyclo-octadiene  occurs  with 
almast  explosive  readiness  and  yields  crystalline 
and  horny  compounds,  but  no  trace  of  caoutchouc. 
lOn  the  other  hand,  in  no  case  does  the  depoly- 
nierisation  of  caoutchoucs  or  any  of  their  other 
reactions  give  rise  to  cyclo-octadiene  deri\atives. 

— T.  H.  P. 


Polymerisation  of  ethylenic  compounds  and 
mcchanisjn  of  the  conversion  of  vinyl  bromide 
inlo  the  bromide  of  erythrene-caoutchouc.  I.  I. 
Ostroniv.slenski.  J.  Russ.  Phvs.-Chem.  Soc, 
1915,  47,  1937—1941. 

The  conversion  of  unsaturated  compounds  into 
ling  compounds  is  completely  analogous  to  the 
iProcess  of  polymerisation,  the  molecule  first  under- 
joing  decomposition  into  a  hyilrogen  atom  and  a 
[free  radicle,  the  affinities  of  which  are  immediately 
satisfied  by  the  double  linking  of  the  same  molecule. 


Thus,  the  conversion  of  imsaturated  compoimds 
into  cyclic  compounds  may  be  regarded  as  a  process 
of  intramolecidar  polymerisation.  At  the  moment 
when  the  trimeride  appears,  the  polymerisation 
of  vinyl  l)romide  proceeds  in  two  directions  : 
(1)  a  small  part  of  the  trimeride  undergoes  intra- 
molecular polymerisation  with  formation  of  the 
staole,  six-membered  ring  compound,  1.3.5- 
tribromocyclohexane,  which  is  an  oily  liquid, 
b.pt.  154° — 158°  C.  under  13  mm.  pressure,  and 
is  converted  into  benzene  when  heated  with 
quinoline,  (2)  the  remainder  of  the  trimeride 
unites  with  unchanged  monomeride  until  a  32- 
membered  chain  of  carbon  atoms  is  formed,  this 
then  undergoing  ring  formation  to  forna  the 
symmetrical  bromide  of  ervtlirene-caoutchouc. 

— T.  n.  p. 

Mechanism  of  the  conversion  of  isoprene  into 
caoutchouc  and  conversion  of  fi-myrcene  into 
caoutchouc.  I.  I.  Ostromyslenski.  J.  Russ. 
Phys.-Chem.  Soc,  1915,  47,  1941—1947. 

The  discovery  of  the  formation  of  /S-myrcene   by 
the   author   and    Koschelev    {vide   supra)   in   the 
process  of  convei'sion  of  isoprene  into  caoutchouc 
throws  light  on  the  mechanism  of  this  process. 
In  the  firet  phase,  the  hydrogen  atom  and  the 
residual    radicle    from    a    molecule    of    isoprene 
combine    at    the    ethylenic  linking  of    a    second 
molecule,  giving  the  dimeride,  /3-myrcene.      The 
latter  is  then  converted  into  the  trimeride,  and  so 
on,    until    the    octameride    is    formed,    this    then 
undergoing   "  intramolecular   polymerisation  "    to 
isoprene-caoutchouc.     As  was  shown  by  Steimmig 
(this  J.,  1914,  267),  all  the  polymerides  of  isoprene 
yet  obtained  differ  from  natural  Para  caoutchouc, 
since  decomposition   of   their  ozonides   by   water 
yields     acetonylacetone     and     succinic     acid     in 
addition  to  la;v\dinic  aldehyde  and  acid.  Theoretic- 
ally,   /J-rayrcene    may,    like    isoprene,     dissociate 
into  a  hydrogen  atom  and  a  radicle  in  different 
ways,  and  experiment  shows  that,  under  the  action 
of  "metallic   sodium   and    barimn   peroxide,    pure 
(3-myrcene  is  converted  quantitatively  into  normal 
isoprene-caoutchouc,     which     has     an     elasticity 
point    considerably    below    0°  0.    and    coincident 
with   that  of  natural  caoutchouc  ;     on  the  other 
hand,  a  mixture  of  90%   of  isoprene  with   10% 
of  j3-myTcene  gives,  under  the    same  conditions, 
a    quantitative    yield    of   an    isomeric,    abnormal 
caoutchouc,  the  elasticity  point  of  which  is  +110"  0. 
This  polymerisation  of  chemically  pure  /S-myrcene 
may    possibly    represent    the    only    synthesis    of 
natural  caoutchouc,  that  is,  of  a  substance  per- 
fectly   identical    with    natural    Para    caoutchouc, 
both  in  the  general  structure  of  its  nucleus  and  also 
in  the  positions  of  the  methyl  groups  and  double 
linkings   of   the  molecule. 

Tht-i-e  is  reason  to  believe  that  tropical  plants 
synthesize  natural  caoutchouc  by  way  of  |9-myrcene 
or  myrcene-like  hydrocarbons  or  their  dimerides 
and  not  by  the  polymerisation  of  Isoprene.  Thus, 
the  sap  of  plants  frequently  contains  compounds 
mth  an  atom-grouping  like  that  of  myrcene,  such 
as  geraniol,  linalool,  nerol,  etc.,  and  simple 
dehydration  of  these  unsaturated  alcohols  womd 
lead  immediately  to  the  corresponding  mvTcenes. 
A  very  close  analogy  exists  between  the  poly- 
merisation of  isoprene  and  that  of  vinyl  bronude. 
Each  gives  cyclic  compounds  of  two  types,  one 
6-membered  and  the  other  32-membered  ;  the 
former  are  dipentene  and  tribromocyclohexane 
respectively,  and  the  latter,  caoutchouc  and  the 
bromide    of    erythrene-caoutchouc. — T.  H.  P. 

Caoutchouc  ;   New  method  for  the  cold  vulcanisation 
gf by  meatis  of  sulphur,  or  trinitrobe.nzene, 

or  benzoyl  peroxide      I.  /•   P^i'^'fJlt^^l.^i'^qo  ^■ 
Russ.  Phys.-Chem.  Soc,  191o,  47,  188o — 189i. 

It  has  been  previously  shown  (this  J.,  1916,  58) 
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that  ft  mixture  of  a  primary  or  secondary  aliphatic 
amino  with  a  motallii"  oxide  either  acielorates  the 
vuK-anis;>tion  of  natural  and  synthetic  caoutchouc.-! 
or  considerably  lowers  the  tenii^eraturo  of  vulcanis- 
ation. >\u-the«'  invest  iiration  shows  that,  in 
presence  of  such  mixtures.  v\ilianis;»tion  takes 
plai'e  at  the  oniin.iry  temperature.  The  process 
IS  especially  rapi<l  with  chemically  ]iuro  caout- 
choucs, such  )is  normal  ery throne- or  normal  iso- 
prone-caoutchouc.  obtained  synthetically.  .Vftor 
cold  roUinir,  the  mixture  is  left  in  the  air  or  in  the 
onlinary  moulds,  the  vidcanisaiion  occupyini; 
from  a  few  weeks  up  to  three  months,  according  to 
the  purity  of  the  oriirinal  caoutchouc.  With 
natural  caoutchoucs  the  vulcani.sation  requires 
2 — t?  months  at  the  ordinary  temperature.  When 
a  homogeneous  mixture  of  natural  or  synthetic 
caoutchouc  (50  grnis. ),  sulphur  (2ri  £;rms.),  amine 
(O-.'i  prm.  of  pipeiidine  piperidyldithiocarliamat«) 
and  oxide  (.">  trrms.  of  oxide  of  zinc,  magnesium,  or 
lead)  is  heated  at  10' — 00'  C.  for  10 — 10  minutes, 
it  suffers  no  apparent  change  in  properties,  hut 
when  subsequently  left  in  the  air  or  in  moulds  it 
undergoes  coixiplete  vulcanisation  in  10 — 48  hours. 
By  means  of  this  method,  vulcanising  presses 
and  autoclaves  may  be  almost  entirely  dispensed 
with,  the  cons\unption  of  fuel  is  con.siderably 
diminished,  and  the  percentage  of  waste  possibly 
lowered.  Further,  since  the  volume  changes 
either  not  at  all  or  by  a  negligible  amount  at  the 
ordinary  temperature,  the  use  of  special  metallic 
moulds  is  rendered  unnecessary.  The  degree  of 
vulcanisation  effected  in  the  above  way  is  suitably 
measured  by  measuring  the  time  required  for  com- 
plete vulcanisation  of  the  original  caoutchouc  at 
130' — 14.">'C.  Thus,  it  was  found  that,  imme- 
diately after  cold  rolling,  the  above  mixture  was 
vulcanised  in  15 — 20  minutes  at  145°  C.  ;  when 
kept  at  the  ordinary  temperature  for  23  hours 
(or  10  days),  the  time  necessary  at  145'  C.  was 
8 — 10  (or  1 — 2)  minutes.  Vidcanisation  by  means 
of  1.3.5-trinitrobenzene  or  benzoyl  peroxide 
also  takes  place  at  the  ordinary  temperature,  no 
special  catalyst  being  necessary.  Oxides  of  zinc, 
magnesium,  and.  particularly,  lead  accelerate  the 
action  when  the  nitro-com])ound  is  used,  but 
these  oxides  retard  cold  vulcanisation  by  benzoyl 
peroxide  and  also  diminish  the  value  of  the  vulcan- 
Lsed  material.  \^'hen  trinitrolienzene  is  used, 
time  is  saved  by  preliminary  heating  of  the  mixtini' 
at  50' — 00'  C,  or  by  preparing  it  with  hot  rolls. 
but  the  rolling  with  benzoyl  peroxide  must  be 
carried  out  at  the  ordinary  teniperatixre,  since 
otherwise  a  sticky  nia.ss  results.  Cautious  heating 
of  the  mixed  mass  at  30' — 80°  C.  for  10 — 40  seconds 
is  also  neces.sary  in  this  case,  but  access  of  air 
mu.''t  be  avoided. — T.  H.  P. 

Vulcanisation    of  caoutchouc  ;     Mechanism    of  the 

action  of  amines  and  metallic  oxides  on  the . 

[Formation  of  sulphur  dyestuffs.]  I.  1.  Ostromvs- 
lenski.  J.  Russ.  Phvs.-Chem.  Soc,  1015,  47, 
1892—1898. 

With  a  mixture  of  caoutchouc,  sulphur,  amine. 
and  metallic  oxide,  the  sulphur  and  the  amine 
first  react  with  formation  of  the  corresponding 
thiozonide.2R.NH  J  -4.S  .-  H.NH.S.S.S.MIR  +11^8, 
this  reaction  proceeding  only  in  jirescmc  of  a 
catalyst  such  as  an  oxide.  The  unstable  thiozonid<> 
then  tran.smit»  its  sulphur  to  the  caoutchouc,  the 
amine  being  regenerated,  or  the  aminic  residue, 
under  the  influence  of  the  oxide,  uniting  with  a 
fresh  portion  of  sulphur  to  give  thiozonide.  Thus, 
the  process  is  one  of  double  catalysis  :  the  metallic 
oxide  cataly.ses  the  formation  of  the  thiozonide  of 
the  amine,  which,  in  its  turn,  accelerates  the 
formation  of  the  caoutchouc  thiozonide  and  so 
cat-alyses  the  vulcani.sation.  Only  primary  and 
secondary  amines  give  thiozonide.s  and  these  are 
also  the  only  amines  which  catalyse  the  vulcanisa- 


tion of  caoutchouc.  Thiozonides  of  aromatic 
amines,  which  are  formed  according  to  the  equa- 
tions, 

(1)  2t\n5.NH,-f4S  = 

C.Hj.NU.S.S.S.NH.CsHj  +U,S.  and 

(2)  C,Hs.NH.S.S.S.NII.C,H5  = 

NHj.CeH4.S..S.S.C,H4.NH,, 
are  relatively  stable  compoimds  and  should,  there- 
fore, be  incapal>lc  of  fuuct  ioning  as  sulphur-carriers ; 
an  explaiuition  is  thus  alTorded  of  the  observation 
that  aromatic  amines  have  practically  no  cata- 
Ivsiug  action  on  the  vulcanisation  of  caoutchouc, 
IVoiii  Hern.stcin's  observation  (this  J.,  1013,  01!i) 
that  the  ordinary  vulcanis.ation  of  caoutchouc 
jn-oceeds  at  the  ordinary  temperature  imder  the 
action  of  ultraviolet  light,  it  is  concluded  that,  in 
absence  of  air,  this  light  activates  sulpluu- by  con- 
verting it  into  thiozone  ;  the  vulcanisation  is  then 
etfected  partly  by  the  latter  and  partly  by  the 
ozone  formed  simultaneously.  It  is  shown  ex- 
perimentally (hat  thiozone  is  also  formed  when 
ordinary  yellow  sulphur  is  dissolved  in  a  primary 
or  secondary  aliphatic  amine,  such  <as  i)iperidino 
with  a  side  ch.ain.  and  the  solution  either  heated 
for  20 — 50  minutes  with  lead  oxide  in  a  reflux 
a]5paratus  on  a  water-liath  or  left  .at  the  room 
temperatiu'c.  If,  as  Erdmann  supposes  (this  ,T,, 
loos,  031),  sul])hur  dyes  are  either  stable  thiozon- 
ides or  products  of  their  decomposition,  condens- 
ation, etc.,  the  presence  of  a  mixture  of  amine  and 
oxide  should  lower  the  temperature  of  formation 
of  these  dyes  .almost  to  the  ordinary  temperature 
or  should  accelerate  their  formation  at  higher 
temperatures,  .Such  a  mixture  shoidd  cheapen 
and  simplify  the  production  of  .some  of  these  dyes 
and  should  lead  to  the  isolation  of  a  new  series  of 
ozonides  unolitainable  at  the  higher  temperatiues 
and  with  prolonged  heating. — T.  H.  P. 

Vulcanisation  of  caoutchouc  ;    New  method  for  the 

b>/  ineans  ofhalo/jen  compounds.     Mechanism 

of  vulcanisation.  1.  L  Ostromyslenski.  J.  Rugs. 
Phys.-CTiem.  Soc,   1915,  47,  1898 — 1904. 

In  the  formation  of  vulcanite-like  substances  by 
the  action  of  Ijroniine.  iodine,  or  iodine  bromide 
on  caoutihouc,  the  th'st.  phase  of  the  change 
undoubtedly  consi.sts  in  the  formation  of  the 
caoutchouc  halogenide,  the  unchanged  caoutchouc 
then  absorbing  this  new  compound  or  forming  a 
swollen  mass  with  it.  It  is.  indeed,  found  that 
this  piocess  may  also  be  carried  out  by  treatment 
of  the  caoutchouc  with  its  halogenide  ;  the  latter 
acts  when  either  freshly-prepared  or  old.  All  three 
halogenides  of  either  natural  or  synthetic 
caoutchouc  may  be  employed,  ("aouprene  chloride 
or  bromide  exerts  a  similar  action  on  caoutchouc, 
the  products  obtained  from  the  chloride  being 
especially  valuable  in  view'  of  their  grccat  stability 
and  relatively  low  elastic  point,  and  of  the  fact 
that  they  are  easily  obtained  in  a  chemically  pure 
condition.  The  amount  of  caoutchouc  used 
need  not  exceed  7 — 10  parts  per  100  parts  of 
caouprene  chloride,  the  cost  of  the  ebonite  ol)tained 
being  con.siderably  reduced.  Similar  vidcanisation 
is  eftected  by  the  action  of  the  hydrochloride  ol 
natural  caoutchouc,  but  not  by  that  of  aluniinium 
chloride.  The  products  olttained  by  the  above 
methods  havi;  the  bl.ack  colour  of  ordinary  ebonile, 
an-  electrical  non-conductors,  may  be  scratched 
with  the  nail,  keep  well  even  in  moist  air,  and 
take  a  high  polish,— T.  H.  P. 

Vulcanisation  of  caoutchouc  ;    New  method  of ;- 

6//  molecular  oxygen,  ozone,  or  ozonides  of  organic 
compounds.  I.  1.  Ostromvslenski.  J.  Btifw. 
I'hys.-f'hem.  ,Soc.,   1015,  47,  1901  —  1909. 

The  action  of  ozone  in  vulcanising  caoiitchoin' 
depends  on  the  preliminary  formation  of  U"' 
caoutchouc  ozonide.  The  ready-formed  ozoni<ii- 
has,  indeed,  an  elTect   similar    to  that   of  ozoni', 
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both  soft  and  horny  resins  being  formed  ;  the 
coui"se  of  tlio  process  is  detonninod  most  of  all 
by  the  tonctntration  of  Ihe  vulcanising  compound. 
When  caoiitclionc  is  exposed  in  an  atmosphere 
of  dry  air  to  the  ultraviolet  rays  of  a  ([uartz 
mercury  lamp,  it  \indergoes  gradual  vulcani.satioii, 
increasing  in  wciirht  at  the  expense  of  the  oxygen  ; 
at  40" — SO"  V.  this  process  takes  place  fairly 
rapidly  hut  at  120"  (".  no  vulcanisation  occurs. 
Vulcanisation  of  caoutchouc  by  means  of  its 
ozonide  takes  place  under  the  same  conditions  as 
\'ulcanisation  by  l)en/,oyl  peroxide  (this  J.,  191(>, 
59).  In  pi-esence  of  moisture,  chemically  pure 
caout-chouc  activates  molecular  oxygen  and  thus 
beliaves  Hke  most  of  the  terpencs.  Thus,  moist 
isoprene-  (or  erythrene-)  caoutchouc  of  the  normal 
series,  when  left  in  the  air  at  tlie  ordinary  tem- 
perature, gradually  liecomes  covered  with  a  layer 
of  new,  less  elastic  substance,  this  process  being 
analogous  to  the  drying  of  vegetable  oils.  If 
normal  erythrene-caotitchouc.  coat«d  in  tliis  way, 
is  passed  between  cold  rolls  to  render  it  as  homo- 
f;eneous  as  possible,  and  then  heated  in  the  ordinary 
way  in  absence  of  air.  the  unchanged  caoutchouc 
undergoes  vulcanisation  ;  it,  however,  tliis  surface 
is  first  removed,  %'ulcanisation  does  not  take  place. 
It  is  evident  that  this  layer,  consisting  of  a  product 
of  the  action  of  atmospheric  oxygen  on  the 
caoutchouc,  constitutes  the  \-ulcanising  substance. 
The  vulcanisation  of  caoutchouc  by  its  halo- 
cenides  or  ozonides  is  a  purely  physical  process 
and  is  comparable  with  the  formation  of  celluloid  ; 
the  latter  process  may,  indeed,  be  regarded  as 
vulcanisation  of  cellulose  esters  by  camphor,  etc. 
Tlie  large  number  of  known  vulcanising  agents 
indicates  that  the  chemical  nature  of  these  plays 
no  determining  part.  AX\  these  agents  form 
colloids  with  the  caoutchouc  and  it  is  by  these 
colloids  that  vulcanisation  is  effected. — T.  H.  P. 


Vulcanised  caoitfchouc,  coloured  toUh  organic  pig- 
ments;   Preparation  of .    I.  Ostromvslenski. 

J.  Russ.  Phys.-Chem.  Soc,  1915,  47,  1993—1995. 

Since  organic  pigments  readily  decompose  at  a 
high  temperature,  especially  in  presence  of  sulphur, 
the  author's  method  of  vulcanisation  at  the 
ordinary  temperature  in  presence  of  sulphur, 
an  amine,  and  an  oxide  is  of  especial  value  in  the 
manufacture  of  caoutchouc  articles  coloured  with 
such  pigments.  Some  of  the  latter  are  not  decom- 
posed when  heated  either  at  a  comparatively  low 
temperature  or  even  at  the  temperature  of  ordinary 
vulcanisation  provided  that  this  is  maintained  for 
only  a  short  time  ;  in  such  cases  the  author's 
process  permits  of  the  acceleration  of  the  \-ulcanisa- 
tion  or  of  the  lowering  of  the  temperature  em- 
ployed. Experiments  were  made  with  Eosin, 
Erythrosin.  Alkali  Blue,  and  cinnamyUdene- 
fluorene.  Preliminary  tests  show  that,  when  mixed 
with  caoutchouc,  magnesium  oxide,  and  sulphur, 
Eosin  readily  decomposes  on  heating,  cLnnamyli- 
denefluorene  polymerises,  and  Erythrosin  with- 
stands a  short  heating  at  135°  ('.  (10  minutes)  or 
heating  at  55"'  C.  for  some  days,  but  is  rapidly 
decomposed  under  the  conditions  of  ordinary 
vulcanisation.  Caoutchouc  coloured  with  Eosin 
or  Erythrosin  leaves  a  coloured  streak  on  paper. 
The  colour  obtained,  which  may  be  distributed 
uniformly  by  thorough  rolling,  is  violet -red  with 
Erythrosin,  purer  red  with"  Eosin,  blue  with 
Alkali  Blue,  and  yellow  with  cinnamylidene- 
fluorene.  In  the  case  of  Erythrosin,  a  mixture  of 
3  grms.  of  the  dyestuff,  10  of  caoutchouc.  2  of 
magnesiuni  oxide.  0-8  of  sulphur,  and  0-2  of  piperi- 
dine  piperidyldithiocarbamate.  after  cold  rolling, 
was  completely  vulcanised  in  iron  moulds  after 
10  minutes  at  140' C.  Analogovis  results  were 
obtained  with  the  other  dvestufls  mentioned. 

— T.  H.  P. 


Plantation  rubber ;     Vulcanisation  experiments  on 

.     B.  J.   Eaton  and  J.  Grantham.     Agric. 

Bull.  Fed.  Malay  States,  1915,  4,  58—62. 

The  experiments  relate  to  what  may  bo  termed 
the  "  ripening  "  process  of  coagulated  "  slab," 
as  a  result  of  which  the  rubber  develops  a  more 
rapid  rate  of  cure  (see  this  J.,  191ti,  203,  204). 
By  examining  samples,  cut  from  pressed  and 
unpressed  slab,  at  intervals  after  coagulation, 
the  authors  find,  in  the  cases  both  of  estate  samples 
and  samples  prepared  Ijy  themselves,  that  the  rate 
of  cure  increases  until  the  sixth  or  seventh  day, 
after  which  little  or  no  change  takes  place.  The 
change  is  most  rapid  during  the  first  three  davs. 

— E.  W.  L. 


Rubber  tiles  ;   Quality  of - 


F.  C.  Van   Heurn. 


India  Rubber  J.,   1916,   51,  189—191. 

The  author  has  examined  some  35  samples  of  tiling 
rubber,  including  a  number  of  samples  prepared 
ad  hoc.  On  each  sample  the  following  determina- 
tions were  made  : — mineral  matter  (by  incinerat- 
ing and  also  by  solution  in  paraffin)  ;  saponifiable 
constituents  ;  acetone-soluble  constituents  ;  loss 
in  weight  by  abrasion  against  a  revolving, 
roughened  disc.  In  some  cases  "  hardness  "  was 
determined  by  Breuil's  "  Elastodurometer."  Bear- 
ing in  mind  that  the  advantages  of  rubber  as  a 
floor  covering,  over  other  materials,  are  slight 
wear  and  softness  combined  with  elasticity,  the 
conclusion  is  drawn  that  a  mixing  for  the  purpose 
should  contain  from  20  to  30%  of  new  rubber. 
Serviceable  products  can  be  obtained  with  much 
less  rubber  than  this,  but  such  products  are  of 
inferior  value  in  so  far  as  the  characteristic 
properties  of  rubber  floor  covering  are  concerned. 
In  a  really  high-grade  article  the  use  of  factice, 
rubber  waste,  or  reclaimed  rubber  should  be 
excluded.  The  analvtical  results  are  tabulated  in 
detail.— E.  W.  L. 

Neiv  metliods  of  obtaining  divinyl,  isoprene,  piper- 
ylene.  and  dimelhylerytkrene.  Ostromyslenski. 
See  XX. 

Conversion  of  cyclobutane  derivatives  into  erythrene. 
Ostromyslenski.     See  XX. 

Analysis,  purification,  and  qualitative  reactions  of 
isoproie.     Ostromyslenski.     See  XX. 

Patents. 

Plastic  and  like  materials  [rnbber]  ;  Roller  apparatus 

for    mastic(ding .     J.    II.    Xuttall,    and    D. 

Bridge  and  Co.,  Ltd.,  Castleton,  Lanes.  Eng. 
Pat.  22.105,  Nov.  0,  1914. 
Hollow  masticating  rollers  are  provided  with 
internal  longituiUnarribs  projecting  inwards  in  a 
radial  direction.  A  central  solid  core — preferably 
of  wood — is  driven  in,  and  longitudinal  channels 
are  thus  formed  on  its  periphery.  Through  these 
channels  the  cooling  medium  is  circulated,  either 
ttoough  all  in  the  same  du-ection.  or  by  means  of 
a  special  distributing  head  in  one  direction  through 
some  and  in  the  opposite  direction  through  others. 

— E.  W.  L. 

Ridjber   substitute  :    Process  for   preparing   a . 

\     \.  Ghdden.  Waterto^vn,  JIass.,  ,\.ssignor  to 
Hood  Rubber  Co.     U.-S.  Pat.  1,171.187,  Feb.  8, 
1916.     Date  of  appl.,   Oct.   11,   1913:  renewed 
July  8,   1915. 
VrLC  WISED  rubber  waste  is  heated  vrith  an  un- 
saturated hvdrocarbon  of  the  1.3-butadiene  series, 
and  a  quahtitv  of  a  higher  fatty  acid— such  as 
stearic  acid— equal  to  1  %  of  the  weight  of  hvdro- 
carton,i'n  sealed  vessels  at  100°  to  120=  0.  for  a 
period  of  1  to  3  weeks. — E.  W.  L. 
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fMiir.  31,  1916. 


Faitrics  ;  Prwessfor  coalina triih  rttbber.  F.  M. 

S<>ilx>rUng.     Fr.  Pat.  477,719.  Feb.  IS,  1915. 

Ske  Eng.  Pat.  12S9  of  1915  :  thU  J.,  1915,  1261. 

Pre-paration    of    uusalurated    alcohols.     Qer.    Pat. 
2SS,271.     ^Vf  XX. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Patents. 
■SArifus   a»i<f   hides;   Process  for  soflening - 


Rohui.Darnustadt.  Gir.Pat.28S,095,  Xov.12,1914. 

The  liidcs  are  steeped  in  an  aqueous  solution  of 
the  Upolj-tic  and  proteolytic  enzymes  of  the 
pancreatic  pland.  If  it  be  desired  to  preserve  the 
hair  and  wool,  the  bath  should  liave  an  alkaline 
reaction,  but  for  the  manufacture  of  leather  a 
neutral  bath  is  employed.  The  hides  become  soft 
after  one  day's  steeping  ;  the  fat  is  attacked  and 
the  flesh  softened,  so  that  it  is  easily  removed  by 
scraping. — J.  F.  B. 

Glue  manufacture ;   Preparation  of  chrome-tanned 

leather  for .     \V.  Prager,  Darmstatlt.     Ger. 

Pat.  287.2SS.  Aug.  2,  1914.     Addition  to  Ger. 
Pat.  257,280  (this  J.,  1913,  501). 

The  leather  waste  is  de-tanned  by  lieatiiig  with 
solutions  of  acid  salts  in  presence  of  a(nds  or  salts 
having  a  reducing  action.  The  reducing  agent 
decomposes  the  sulphur  compounds  which  are  the 
cause  of  the  dark  colour  of  the  product  prepared 
according  to  the  original  specification. — J.  F.  B. 

Tanning  extract  from  icaste  sulphite-lye  ;  Production 

of .     H.  B.  Landmark.  Drammen,  Norway. 

Eng.  Pat.  7090,  May  11,  1915. 

See  Fr.  Pat.  474,330  of  1914  ;  this  J.,  1915,  1105. 
Sulphuric  acid  may  be  used  instead  of  oxalic  acid 
for  precipitating  the  lime. 


acidified  1  "o  solution  of  potassimn  iodide,  then 
cent  rifupring  the  mixture,  and  t  itratini;  llu'lilniatod 
iodine  witli  A'/lOO  sodium  tluo.-i\dphate  solution. 
Tlie  oxidising  property  of  soil  (expressed  in  nigrms. 
of  iodine  liberated  per  100  grms.  of  soil)  depends 
upon  the  iron  compounds  and  ujion  tlie  presence 
or  absence  of  oxydases.  The  latter  have  been  found 
in  certain  good  soils,  and  in  some  cases  liave  been 
foimd  responsible  for  25  to  30 "^  of  the  total 
oxiiiising  ]>ower.  Kxamination  of  soils  from 
dilTirent  parts  of  Java  showed  that  there  was  a 
relationship  between  the  oxidising  |iower  and  the 
growth  of  plants  in  the  soU.  For  example,  weak 
oxidising  power  was  always  accompanied  by  un- 
satisfactory development  of  sugar-cane.  The 
iodine  value  has  shown  that  de-acidification  of 
cert.ain  soils  causes  a  pronounced  increjuse  in  the 
oxidising  power,  and  in  this  way  it  is  possible  to 
estimate  the  degree  of  de-acidification.  Aeration 
of  soils  in  suspension  by  shaking  frequently 
increases  the  oxidising  power,  and  mere  exposure 
to  light  and  air  ha-s  a  similar  effect  on  certain  soils. 
TTie  reaction  is  not  given  bv  soils  free  from  iron. 

— C.  A.  M. 

Seaweeds  ;  Composition  and  use  of  certain .     J. 

Hendrick.      J.  Board  Agric.  1910,  22, 1095-1 107. 

Se.wveeds  which  are  found  growing  round  the 
coasts  of  the  United  Kingdom  in  sufficient  abund- 
ance to  be  of  importance  from  the  point  of  view 
of  potash  siipply  belong  to  two  ditifercnt  orders. 
Those  growing  between  tide-marks  and  known  as 
black  wrack,  bladder  wrack,  and  cut-weed  belong 
to  the  order  Fucacca.  whilst  the  seaweeds  growing 

;  in  shallow  water  below  low -water  mark,  ancl  known 
as  drift  weed   and   tangles,  belong   to  the  Iximin- 

I  ariacccB.  Of  the  latter,  L.  digiliila  is  by  far  the 
most  important.     Both  kinds  of  seaweed  contain 

I   from    70   to   85%   of   moLsture   and    the   average 

I    composition  of  the  dry  substance  is  shown  in  the 

'>   follo«-ing  table  : — 


L.  digilata. 


L.  stenophylla. 


Stems. 


Fronds. 


Stems. 


Fronds. 


F. 

vesiculosus. 


F. 
nodosus. 


F. 
terraUit. 


Organic  matter   

.Soluble  ash 

Insoluble  ash   

Silica      

Xitrogen    

Potash  

S<..la 

.Sulphisric  acid  (S0,>  . . . 
Total  halogen,  as  clilorine 
Iodine    


/o 
64-03 
27-98 

7-37 
-0-66 

1-31 

10-49 
.■i-35 
2-94 

9-92 
0-54 


% 
77-28 
17-30 
4-59 
0-82 
1-30 

5-25 
4-24 
2-97 
8-11 
0-38 


64-73 

29-00 

S-73 

0-53 

1-02 

12-35 
4-91 
1-77 

11-28 
0-32 


77-76 
18-84 

4-13 
0  -26 

1-08 

4-49 
4-91 
2-42 
6-56 
0-29 


79-71 

16-08 

3-30 

0-92 

1-18 

307 
4-51 
5-71 
.3-44 
0-04 


0/ 

/o 

78-39 

16-90 

4-14 

0-57 

1-13 

2-52 
5-78 
5-46 
3-50 
0-09 


% 
77-.56 
17-.W 
4-53 
0-62 
1-50 

4-18 
4-85 
3-95 
4-70 
0-05 


Plastic  materials  from  glue,  glycerin,  and  powdered 

filling  materials  ;  Process  for  hardening .    J. 

Traube.     Charlottenburg.     Ger.     Pat.    288,321, 
June  23.  1914. 

The  material  after  being  moulded  is  immersed  in 
water  for  20 — 30  mins.  to  dissolve  the  glycerin  in 
the  surface  layer. — F.  W.  A. 

Besilienl    composition   for    printers'    rollers.     Eng. 
Pat.    2167.     See  XIII. 


XVL— SOILS ;  FERTILISERS. 

Soil ;  Oxidising  poicer  of in  relation  to  de- 
acidification.  F.  ('.  Gerretsen.  Arch.  Suikerind. 
in  yederlandBch-rndie.iLi.Bull.  Agric.  Intell., 
1915,  6,  1583—1.584. 

The  oxidising  property  of  soil  may  be  ascertained 
by  treating  2  grms.  of  the  soil  for  5  mins.  with  an 


If  drift  weed  {Lamitiaria)  was  merely  dried  and 
ground  it  would  form  a  manure  containing  about 
10%  of  potash,  1  %  of  nitrogen,  and  a  considerable 
quantity  of  organic  matter  ;  at  the  present  price 
of  potash,  such  a  manure  would  be  very  valuable. 
L.  digilata  Ls  also  rich  in  iodine,  the  ash  of  the 
stems  yiehling  over  33  lb.  of  iodine  per  ton,  whikt 
the  ash  of  the  fronds  yields  over  40  lb.  per  ton. 
In  the  dry  state  the  Furi  do  not  form  n<-arly  so 
rich  a  manure  as  tlie  Laminaria.  but  at  the  present 
time  it  woidd  pay  to  dry  and  burn  the  weed  in 
order  to  obtain  a  potash  manure  ;  the  Fuci  grow 
in  al)undance  on  many  parts  of  the  coa't  where 
no  great  quantity  of  Laminaria  can  be  olitained. 

The  seaweed  known  as  dulse  (Ithodymeniu 
palmata)  is  used  to  a  small  extent  as  human  food 
or  as  a  relish  to  food  in  the  crofting  district*  of 
Scotland  and  Ireland.  Cattle  and  sheep  will  eat 
Alaria  esculanta  and  the  fronds  of  L.  stenophylla. 
but  have  not  been  observed  to  eat  L.  digilata. 

— W.  P.  S. 
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Molasses     residue  ;      Conversion     of- 


into    an 


easili/spread  fertiliser.    .7.  E.  Brauer.    Cfulrallil. 

Kun-staiinsciinii..    1015,    20,    212-211.       Bull. 

Aitric.  Iiitell.,  1915,  6,  159;'.. 
In  a.  process  dovi.sed  \>y  Wilkouinii  tho  molasses 
is  iiiixod  witli  peat  dust  and  inoculated  \\ith 
azotobacter.  which  decomposes  tho  Itetaine  and 
causes  the  fertiliser  to  lose  its  stickiness.  The 
fermented  product  contains  about  25°,',  water, 
S-75",',  nitroijen,  9-75 "];,  potash,  and  45 "„  hunuis, 
ami  the  proportion  of  phospliate  may  advan- 
tageously ))e  increased  t)y  the  addition  of  super- 
phosphate. The  mixed  fertiliser  will  contain 
about  25";,  water,  :i°'„  nitrogen,  ~-5''„  potasli,  :5% 
phosphoric  acid,  and  9°;,  gypsum.  Practical 
tests  with  this  fertiliser  have  given  good  results. 
It  is  estimated  that  it  will  be  possible  to  produce 
about  350.000  tons  of  the  fertiliser  per  annum 
in  Germany. — C.  A.  51. 
Determination  of  potassium    in  potassium  salts  by 

the  perchlorate  method.  Hager  and  Kern.  See  VII. 

Fonnation  and  translocation  of  carbohi/drales  in 
plants.  I.  Carbohydrates  of  the  maiujold  leaf. 
Davis.  Daish.  and  Sawder.  //.  De.rtrosc-hernlose 
ratio  in  the  mangold.  Da\is.  II J .  Carbohydrates  of 
the  leaf  and  leaf  stalks  of  the  potato.  Mechanism 
of  the  degradation  of  starch  in  the  leaf.  Davis  and 
Sawyer.     See  XVII. 

Fungicide  for  use  against  American  gooseberry 
'mildew'.     Eyre  and  Salmon.     See  XIXb. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Beets  ;    The  variation  of  sngar-content  in  - 


■    o. 

Munerati,  O.  Mezzadroli,  and  T.  V.  Zapparoli. 
Staz.  Sperim.  Agr.  Ital.,  1915.  48,  fi05 — 637. 
Bull.  Agric.  Intell..  1915,  6,  1642—1643. 

The  sugar  content  of  individual  beets  was  deter- 
mined at  different  stages  of  growth  and  the  dis- 
tribution of  the  sugar  in  the  root  ascertained  by 
a  series  of  samples  taken  either  parallel  to  the 
axis  or  at  right  angles  to  it.  Tlie  results  showed 
that  it  is  not  possible  to  devise  any  rule  concerning 
the  distribution  of  the  sugar  in  a  single  root. 
since  in  each  beet  the  distribution  is  of  a  definite 
type  vai-jing  more  or  less  from  that  of  the  average. 
In  all  cases  the  smallest  differences  (rarely  exceed- 
ing 0-5%)  occur  in  the  cylinders  of  pulp  normal  to 
the  axis  in  the  upper  third  of  the  root,  below  the 
neck.  For  determinations  of  the  sugar  content, 
the  growing  roots  were  carefully  exposed  on  the 
side  corresponding  to  one  of  tlie  smooth  zones 
between  the  sugar-bearing  strands,  and  cylinders 
of  pulp  taken  at  right  angles  to  the  axis  for 
immediate  analysis  ;  the  soil  was  replaced  around 
the  beets  on  the  following  da>'.  Later,  the  roots 
were  pulled  up  and  again  samjjled  by  taking  a 
cylinder  of  pulp  below  the  first  one.  The  results 
led  to  the  conchLsion  that  the  changes  in  the  sugar 
content  of  beets  during  growth  do  not  follow  any 
definite  rule,  since  clifferent  beets  reach  the 
maxim\mi  sugar  content  at  different  times  and 
begin  to  degenerate  at  different  times.  The 
analysis  of  a  beet  at  any  given  time  affords  no 
criterion  of  its  sugar  content  at  some  other  period. 
Two  beets  showing  an  identical  sugar  content  at 
the  same  moment  may  have  very  different  values 
in  regard  to  the  transmission  of  their  sugar- 
producing  power  and  vice  versa. — J.  F.  B. 


Sugars  ;   Presence  of  reducing  substances  other  than 

ini'ert-swjar  in  itidnstrial .      L.   Maquenne. 

t'omptes'  rend.,  lUlU,  162,  277 — 2S2.  i(.See  also 
thLs  J.,   1915,   1263  ;    1916,  268,  320.) 

TiiK  author  standardised  the  metliod  previouslv 
descril)ed  for  the  determination  of  in\-ert  sugar 
in  presence  of  sucrose,  and  compileil  taljles 
corresponding  to  difl'erent  comlitions  of  operating, 
e.g..  heathig  for  10  mins.  at  65^  V.  or  for  3  mins.  at 
ebvdlition.  Tlie  degree  of  accuracy  possilile  is 
indicated  by  the  results  for  the  test  mixtures  of 
pure  sucrose  and  invert-sugar  shown  in  the 
accompanying  table.     In  the  case  of  commercial 


Test  mixtures  ■ — 
Sucrose  +0-01%  invert  sugar 
+  0-11%     „ 
4-0-21%      „ 

Raw  cane  sugar     

Raw  beet  sugar     

Refined  sugar     

,,  ,,      recrystaUised   . . 


Percentage  of  invert  sugar 
found  by  operating: 
at  65°  C.       at  ebuliition. 


0-010 

0-109 

0-209 

1-66 

0-084 

0-003 

0-000 


0-012 

0-lU 

0-210 

1-79 

0006 

0-012 

0-010 


sugars  discrepancies  were  always  observed  between 
the  results  obtained  at  high  and  at  low  tempera- 
tures (see  table)  ;  the  author  attributes  these 
discrepancies  to  the  presence  of  substances  which 
exert  little  or  no  reducing  action  at  65°  C,  but 
have  an  ap))reciable  effect  at  higher  temperatures. 
They  may  perhaps  be  identical  witli  the  non- 
fermentable  reducing  substances  which  remain 
in  fermented  molasses. — .1.  H.  Ij. 

Indole    and    skatole  ;     Occurrence    of- 


[during 
the  desaeehurificalion  of  beet  molasses].  E.  O. 
von  Lippmann.   Ber.,  1916,  49,  106 — 107. 

Tire  ammoniacal  vapours  which  are  evolved  during 
the  desaccharification  of  beetroot  molasses  by  the 
strontia  process  contain  appreciable  quantities 
of  indole  and  skatole,  to  which  they  owe  their 
fiscal  odour.  These  substances  are  probably 
produced  by  the  decomposition  of  protein  matter 
by  the  alkali,  and  by  taking  advantage  of  their 
difl'erent  solubilities  in  water  and  the  greater 
volatility  of  skatole,  their  isolation  in  a  pure 
condition  is  in  most  cases  possible.—  6.  F.  M. 

Carbohydrates  in  plaiiis  ;  Studies  on  the  formation 

and   translocation   of .     /.    Carbohydrates   of 

the  mangold  leaf.  W.  A.  Ijavis,  A.  J.  Daish,  and 
G.  C.  Sawder.  J.  Agric.  Sci.,  1916,  7,  255 — 326. 
(See  also  this  J.,  1016.  201.) 

The  formation  and  translocation  of  the  sugars  in 
the  mangold  were  investigated  under  actual 
conditions  of  growth.  Starch  is  entirely  absent 
from  the  leaf  after  tJie  vei-j-  earliest  stages  of 
growth  ;  as  soon  as  the  root  begins  to  develop  so 
that  the  sugars  formed  in  the  leaf  can  be  trans- 
located to  it,  the  starch  disappears  from  the  latter. 
Maltose  is  never  present  in  the  leaf,  mid-ribs,  or 
stalks  at  any  stage  of  the  growth.  During  the 
early  stages  of  growth,  when  leaf  formation  is  the 
principal  function,  sucrose  is  present  in  the  leaf 
tissue  in  excess  of  the  hexoses,  but  later,  when 
sugar  is  being  stored  in  the  root,  the  reverse  is  the 
case,  hexoses  predominating  largely  in  the  leaf. 

The  following  table  shows   the  range  of  variation 
of  the  carbohydrates  in  the  leaf  during  growth  : — 


Date. 

Temp.  °  F. 

Sucrose. 

Hexoses  as 
invert  sugar. 

Pentose. 

Pentosan. 

Ang.  26—27     

45—75 
43— .50 
31—61 

1-50-^3-11 
4-24—8-27 
4-98— 9-52 

0-20—  2-16 
5-38—  8-90 
9-39—12-41 

0-36-^-52 
0-34—0-76 
0-61— 0-92 

% 
5-19—5-96 

Sep.   10—11     

4-42—5-90 

Oct.   10—11     

6-21—7-15 
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In  the  nud-ril>s  and  stalks  the  hexases  (IS — 2.5 % » 
ahvays  prcdonuiiato  over  tho  siioraso  ;  the  qur.ntity 
of  hexosos  \aries  wiiicly  lUirinii  the  (la>'  and  night, 
and  tliivushoTit  the  se.'v-ion.  whilst  the  sucrose 
remains  praitieally  ooiL*tant  in  amount  {HH — 
"•4''„).  In  pjvssins  from  leaves  to  luid-rihs.  from 
rihs  to  the  tops  of  stalks,  and  fmui  top  to  hottom 
of  the  stalk,  the  ratio  of  hexoses  to  sucrose  increases 
steailily  and  raj-iidly.  As  the  .season  advances  the 
prt'iiominanie  of  the  hexoses  Iiecomes  more  and 
more  marked.  The  proportion  of  sucrose  in  the 
leaf  follows  the  temperature  curve  very  closely  in 
the  daytime,  whilst  the  proportion  of  hexoses 
increases  fiu-iter  than  the  temperature.  These 
facts  can  apparently  he  best  explained  hy  the 
hypothesis  brought  forward  by  Brown  and  Jlorris 
that  sucrose  is  the  primary  svipar  formed  in  the 
mesopliyll  of  the  leaf  under  the  influence  of  the 
cldorophyll  :  it  passes  into  the  vein.<,  mid-riljs,  and 
stalks,  undergoing  more  and  more  complete 
inversion  during  its  passage,  until  it  enters  the 
root  as  hexose.  It  is  reconverted  into  sucrose  ir> 
the  root,  and  in  this  form  the  sugar  is  not  able  to 
leave  the  root  until  required  for  the  second  sea.son's 
growth.  These  views  agree  with  those  of  other 
observers  (see  Colin.  tliLs  ,T..  1914.  1217).  The 
entire  aKsence  of  invertase  from  the  root  renders 
it  improbable  that  the  sucrose  is  sjnithesised  from 
the  hexoses  by  a  process  of  reversilile  zymo- 
hydrolysis.  Pentoses  form  only  a  small  proportion 
of  the  total  sugars  in  the  tissues  ;  they  are  prob- 
ably formed  from  the  hexoses  and  appear  to  be  the 
precursors  of  the  pentosans. — W.  P.  S. 

Carbohydrates  in  pUtnis  ;  Studies  on  the  formation 

and  translocation  of .     II.  Dextrose-leentlose 

ratio  in  the  mangold.     W.  A.  Davis.     .T.  Agric. 
Rci..  1916.  7,  :!27— 351.  | 

I.v  mangold  leaves  dextrose  and  laevulose  appear  ' 
to  be  present  in  approximately  equal  amount,  but   ' 
optically  active  substances  are  also  present  which 
are  not  precipitated   by   basic  lead   acet.ite  and 
affect  the  rc-sults  obtained  in  the  estimation  of  the 
two   sugars.     Tlie    effect    of    these    substances    Ls    ' 
particularly  marked  in  the  mid-ribs  and  stalks, 
particularly  at  the  bottom  of  the  latter,  where  the 
dextro-rotatory    substance    (possibly    glutamine) 
seems  to  predominate.    TTntil  dextrose  and  tevn- 
lose   can   be   determined   by   methods   which  are 
independent  of  polarimetric  data,  it  seems  jastifi- 
able  to  assume   that   the   dextrose  and  tevulose 
exist  in  the  leaves  and  stalks  as  invert  siigar  and 
travel  in  nearly,  it  not  exactly,  equal  proportions   ■ 
to  the  roots   where  transformation   into  sucrose   ! 
-occurs.—  W.  P.  S.  j 

Carbohydrates  in  plants  ;  Studies  of  the  formation 
and  translocation  of — — .  III.  Carbohydrates  of 
theleaf  and  the  leaf-stalks  of  the  potato.  Mechanisnn 
of  the  def/radalion  of  starch  in  the  leaf.  W.  A. 
l5a\Ts  and  G.  C.  Saw^'er.  J.  Agric.  Sci.,  1916, 
7,  352—384. 

SrcROSE  is  the  principal  sugar  present  in  potato 
leaves  when  the  tubers  are  beginning  to  develop  ; 
its  amount  increases  from  svmrise  {\-lti%)  up  to   j 
2  p.m.  (3-66%).  and  then  falls  during  the  rest  of   1 
the  day  and  night.     The  leaf  contains  less  than    | 
1%  of  hexoses  (calculated  on  the  dry  substance) 
and  this  quantity  fluctviates  during  the  early  part 
of  the  day.  due  apparently  to  conversion  into  or 
formation  from  starch.      During  the  mominp  the 
proportion  of  starch  changes  but  little;  direct Iv 
the  amount   of  sucrose  reaches  its  maximum  at    i 
2  p.m.  the  hexoses  begin  to  increase  in  the  lea,f    ' 
and  at  the  same  time  "  soluble  starch  "  (dextrin)    , 
is    first    detected,    its    quantity   increasing   up   to 
B  p.m.     At  this  hour.  2  hours  before  sunset  (early 
July),  the  true  starch  rea<he8  a  maximum  value 
(5-95%);    the    quantity    of   starch    and    "soluble 
rstarch  "  then  falls  rapidly  until  between  midnight 


and  2  a.m.  the  amount  left  is  0-2  "„.  The  starch 
is  apparently  converted  directly  into  dextrose.  In 
the  stalks,  the  reducing  sugars  predominate  over 
tlie  sucrose.  As  in  the  mangold  (see  preceding 
al)stract),  optically  active  impurities  interfere  with 
the  determination  of  the  true  proportions  of 
dextrose  and  hvvulose,  but  in  the  stalks,  where 
the  amount  of  this  impurity  is  less  than  in  the 
leaves,  it  is  possilile  that  the  dextrose  is  in  excass, 
as  it  appears  to  be  from  the  analytical  results 
obtained,  and  that  the  starch  in  the  tuber  is  built 
up  from  this  svigar.  Maltose  is  always  al>spnt 
from  the  potato  leaf  ami  from  the  leaves  of  other 
plants  which  form  inudi  starch  in  the  leaf.  Tlie 
degradation  of  starch  in  the  leaf  is  probably 
elTected  by  a  mixture  of  enzymes  siniilar  to  the 
enzymes  of  .{spcri/illus  oryzce  (tak.a-diastivse)  ; 
maltase  is  in  relative  excess,  so  tliat  the  starch  is 
con\erted  completely  into  dextrose. — \\'.  I*.  S. 

Sugars  ;     Action   of    cyanides   of    the   alkali   and 

alkaline-earth  metals  on .    II.    E.  Rupp  and 

A.  Holzle.  Arch.  Pharm.,  1915,  253,  404 — 115. 
.1.  Chem.  .Soc,  1916,  110,  i.,  119—120.  (Compare 
this  J.,   1914,  90.) 

The  preparation  of  a-glucoheptoic  anhydride 
from  dextrose  is  effected  more  conveniently  by 
barium  cyanide  than  by  potassium  cyanide.  The 
latter  causes  the  formation  of  dark-coloured 
by-products,  but  when  its  hydrolylic  dissociation  is 
diminished,  by  the  use.  for  example,  of  potassivnn 
zincocyanide,  the  reaction  product  is  obtained,  and 
remains,  nearly  colourless.  o-Glucoheptoic  an- 
hydride has  recently  come  into  use  as  a  diabetic 
sugar  under  the  name  hediosite.  The  sparingly 
soluble  basic  barium  glucoheptoate, 

HOCH,[CH  OHls  CO  O  BaOH, 
may  be  utilised  to  isolate  the  product  of  the  reaction 
between  dextrose  and  an  alkali  cvanide,  the  vield  of 
hediosite  by  this  method  being  30— 33  "J.  The 
velocity  of  reaction  of  a  10"o  dextrose  solution 
and  potassium  cyanide  (1  mol.)  has  been  followed 
polarimetrically,  the  results  being  controlled  by 
estimations  of  the  ammonia  evolved.  About 
one-half  of  the  sugar  has  reacted  within  two  hours, 
and  the  reaction  ceases  after  three  days.  The 
consumption  of  the  cyanide  iu'-reases  rapitUy 
with  the  concentration  of  tlie  dextrose  solution, 
and  is  enormously  accelerated  catalytically  by 
.alkalis. 

Mannosc  and  potassium  or  barium  cyanide 
react  in  aqueous  solution  with  the  evolution 
of  ammonia  and  the  formation  of  barium  mannose- 
carboxylate.  from  which  the  corresponding  lactone 
is  oVitained  by  a'idification.  Laivulo.se  and 
potassium  or  barium  cyanide  react,  hydrogen 
cyanide,  followed  after  several  hours  by  ammonia, 
being  evolved  ;  the  product  obtained  by  evaporat- 
ing the  solution  over  .sulphuric  a<id  in  a  vacuum 
is  probably  potassium  la>^^^losocarboxylate.  The 
behaviour  of  galactose  is  quite  siniilar  to  that  of 
l^e^^lloso.  In  the  case  of  lactose,  hydrogen  cyanide 
is  evolved,  followed  after  several  days  by  ammonia. 
The  biose  reacts  smoothly  with  1  mol.  of  thn 
cyanide,  the  more  rapidly  the  greater  is  the  con- 
centration of  the  solution,  but  subsequently  a 
second  molecule  of  the  cyanide  is  very  slowly 
decomposed.  These  results  are  interpreted  as 
indicating  the  formation  of  pota.ssium  lactose- 
carboxylate.  which  is  then  hydrolysed  to  potassiiim 
glucoheptoate^  and  galactose,  the  latter  beine 
sulisequently  converted  slowly  into  potassium 
galactosecarhoxylate.  The  behaviour  of  maltose 
is  very  similar  to  that  of  lactose,  except  that  a 
second  molecule  of  the  cyanide  scarcely  enters 
into  reaction. 
Starch  ;    Phosphoric  acid  in .    .1.  N.  Northrop 

and  J.  M.  Xelson.    J.  Amer.  Chem.  Soc,  1916. 

38,  472—179. 
PoT.\TO  starch  was  found,  to   contain  0-00%  ol 
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chemically  oonihined  phosphorus  which  could  not 
be  removed  l>y  extraction  with  dilute  ;ici(l  eitlier 
as  freo  or  conibineil  pliosplioric  acid.  liO  kilns. 
o£  starch  was  suspended  in  240  litres  of  water, 
12  litres  of  concentrated  hydrochloric  a<id  added, 
and  steam  blown  in  until  the  mass  liciuefied,  when 
it  was  further  heated  at  H.")'  ('.  until  a.  .sample  gave 
no  precipitate  on  the  addition  of  alcohol.  Mariiun 
hydroxide  was  then  added  until  the  sohition  was 
neutral,  the  resulting;  precipitate  filtered  olT  and 
alcohol  ailded  to  thi^  tiltrate.  when  3(J0  grnis.  of  a 
barium  compound  was  ol)tained,  whicli  after 
conversion  into  the  lead  salt  and  subsequent 
decomposition  of  this  by  hydrogen  sidphide 
yielded  lit)  grms.  of  a  substance  containing  4-9% 
of  phosphorus.  This,  on  repeating  the  purification 
hv  means  of  the  lead  salt,  gave  a  definite  substance 
C'ljHaiOiJIIjPOa),  [a ],,,,  =  108°  30'.  in  the  form  of  a 
white,  amorphous,  hygroscopic  powder  which 
reduced  Fehling's  solution  and  on  hydrolysis 
yielded  04-8%  of  dextrose,  but  gave  no  definite 
derivatives  on  acetylating  or  benzoylating. — T.  C. 

Olycorfen  ;     Crystalline    poly  saccharides  from . 

H.  Pringsheim  and  S.  Lichtenstein.  Ber., 
191(!,  49,'  3()4— 3li9.  (See  this  .1..  1912.  1001  ; 
1913,  985.) 

Attempts  have  been  made  to  ferment  other 
polysai'charides  besides  starch  by  means  of 
Schardinger's  Bacillus  maeerans,  in  order  to- 
ascertain  whether  they  also  are  built  up  of  poly- 
saccharides with  a  ring  structure.  IniUin  and 
salep  gum  were  not  fermented,  but  this  is  not 
surprising  as  they  are  built  up  from  tevulose 
and  mannose  respectively,  and  not  from  dextrose. 
Glycogen,  however,  which  has  many  other  points 
of  resemblance  to  starch,  was  found  to  l)e  ferment- 
able by  Bac.  maeerans.  Commercial  glycogen 
mostly  contains  a  high  percentage  of  mineral 
matter.  A  specimen  nearly  free  from  ash  contained 
albumin,  which,  however,  nearly  all  coagulated 
during  sterilisation.  It  was  fermented  for  four 
weeks  in  ,5"„  aqueous  solution  with  a  potato 
culture  of  the  baciUus.  The  same  products  were 
formed  as  from  starch,  but  the  ratio  of  dextrin 
P  (^)-hexa-amylose)  to  dextrin  o  (tetra-amylose) 
was  3  :  1,  instead  of  1  :  6  as  in  the  case  of  starch. 
It  is,  however,  unsafe  to  draw  conclusions  as  to  the 
structure  of  starch  and  glycogen  from  these 
ratios,  as  it  is  not  knowni  whether  Bacillus  maeerans 
can  produce  tetrasaceharides  from  hexasaccharides. 

— F.  Sp. 

Potatoes  :     Manufacture    of   dextrin    and    rjli/cerin- 

substilute    froyn     milen   .       W.     Esch.        Z. 

Spiritusind.,  1915.  28,  259.  Z.  angew.  Chem., 
1915,  28,  Ref.,  646. 

The  potato  mash  is  boiled  « ith  the  waste  Stassfurt 
salt,  kieserite.  from  which  sufficient  acid  is 
liberated  at  the  boiling  temperatui-e  to  elTect  the 
conversion  of  the  starch  to  dextiin.  The  liquid 
is  neutralised  liy  lime  water,  whereby  a  precipitate 
is  produced  which  carries  down  with  it  the  coloured 
impurities  ;  the  filtered  dextrin  solution  is  then 
concentrated  to  the  desired  consistence.  Adhesives 
and  softeners  for  textile  finishes  mav  thus  be 
prepared. — J.  F.  B. 

Gum  arable  ;   Qualitative  tests  for  and  determination 

of .     C.  E.  Waters  and  J.  B.  Tuttle.     U.S. 

Bureau  of  Standards.  Technol.  Paper  No.  67. 
J.  Franklin  Inst.,  1916,  181,  266 — 267. 

The  most  distinctive  reaction  of  gum  arabic  is 
that  obtained  with  ba,sic  lead  acetate.  IMixtures 
of  neutral  ferric  chloride  and  alcohol  and  of  copper 
sulphate  and  sodium  hvdroxide  are  valuable  as 
reagents  for  confirmatory  tests.  The  reactions 
given  by  these  reagents  with  gum  arabic,  dextrin, 
and  glim  ghatti  are  quite  distinct.  Satisfactorv 
quantitative  results  mav  be  obtained  bv  the  use 


of  a  reagent  made  by  dissolving  .50  grms.  of  copper 
acetate  in  water,  adding  ammonia  in  excess,  and 
diluting  the  liqui<l  to  a  litre  with  water  and  alcohol 
so  that  the  final  solution  contains  50%  of  alcohol. 
h''ifty  c.c.  of  the  solution  of  gum  (containing  about 
0-25  grin.)  is  mixed  with  an  equal  vol.  of  alcohol, 
and  then  with  25  c.c.  of  the  copper  re.agent,  witli 
constant  stirring.  The  pre(upitate  is  collected 
on  a  previoush-  weighed  paper,  washed  with  50';;, 
alcohol  containing  ammonia,  then  with  75%  and 
finally  with  95%  alcohol,  dried  at  105°  C.  until 
constant  in  weight,  and  ignited  in  a  porcelain 
crucible.  The  rasidue  of  ash  deducted  from  the 
weight  of  the  original  precipitate  gives  the  amount 
of  '■  net  gum  arabic."  An  allowance  must  be 
made  for  the  moisture  in  the  sample,  which  is 
determined  liy  drying  the  gum  in  a  current  of 
hydrogen  at  105°C.  In  18  test  determinations 
the  amomit  of  gum  ranged  from  96-6  to  103-3%, 
the  average  being  99-5%. — C.  A.  M. 

Conversion  of  molasses  residve  into  an  easily-spread 
fertiliser.     Brauer.     See  XVI. 

P.\TENT.S. 

Liquids  [sugar  solutions]  ;  Process  of  purifying  - 


F.  F.  Bacliler,  Assignor  to  Kieselguhr  Co.  of 
America,  Los  Angeles,  Cal.  U.S.  Pat.  1.170,868, 
Feb.  8,  1916.     Date  of  appl.,  Mar.  1,  1915. 

A  jnNEUAl.  colloid,  such  as  hydrous  aluminium 
silicate  (clay),  is  added  to  the  sugar  sohition,  or 
other  liquid  to  be  purified,  followed  by  a  coagulant 
together  wnth  kieselguhr,  which  is  used  to  produce 
a  porous  precipitate.  The  mixture  may  be  heated 
if  desired.  The  liquid  is  filtered  or  otherwise 
separated  from  the  precipitate. — J.  H.  J. 

Sugar  ;   Recovery    of from   violasses.     F.    Tie- 

mann,  Berlin.  Ger.  Pat.  288,411,  Aug.  30,  1913. 
Addition  to  Ger.  Pat.  279,719  (this  J.,  1915,  371). 

Instead  of  completely  inverting  a  portion  of  the 
molasses  and  mixing  it  with  the  rest,  a  portion  of 
the  sucrose  in  the  entire  molasses  is  inverted, 
until  the  desired  ratio  of  invert  sugar  to  sucrose 
and  salts  is  attained.  The  process  is  applicable 
to  molasses  and  by-products  from  cane  or  beet 
sugar  manufacture  and  especially  in  the  latter  for 
the  manufacture  of  a  sugar  for  cattle  fodder  free 
from  the  deleterious  salts   of  ))eet  molasses. 

—J.  F.  B. 

[Sugar  cane]  bagasse  and  product  thereof.  Packing 
or  obturating  material.  U..S.  Fats.  1,170,487 
and  1,170,488.     See  V. 
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Barley  grain;  Morphology  of  Ihe- 


■  with  reference 
to  its  enzyme-secreting  areas.  A.  ^lann  and  H.  V. 
Harlan.  U.S.  Dept.  Agric,  Bull.  No.  183,  1915. 
J.  Inst.  Brew.,  1916,  22,  73—108. 

Examination  of  thousands  of  barley  grains  of 
various  types,  at  all  stages  of  germination,  con- 
fh-med  the  conclusions  of  Brown  and  ^Morris  (tliis 
J.,  1890,  530)  that  the  secretion  of  diastase  during 
germination  is  the  work  of  the  epithelial  layer  of 
the  scuteUum.  The  cytase  and  proteolytic  en- 
zymes also  are  probably  secreted  by  the  same 
cell -layer.  The  cells  of  the  endosperm  may  retain 
to  some  extent  the  power  of  producmg  diastase 
(translocation  diastase)  after  the  infiltration  of 
starch  has  been  completed  (cp.  Ling,  this  J.,  1912, 
740)  but  the  quantities  so  produced  mu.st  be  very 
small  compared  with  those  formed  by  the  scuteUum. 
Tlie  chief  function  of  the  aleuronc  layer  is  prob- 
ably to  protect  the  endosperm  against  bacteria 
and  moulds  ;  it  persists  until  the  endosperm  has 
been  depleted  of  starch,  and  then  under  natural 
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eomlitions  it  form.*  a  i-onvenicnt  source  of  nitrogen 
for  the  plantlot.  As  the  ciniversiou  of  the  endo- 
sperm itnrius;  germination  a<lvanees  from  the 
resi'i^"  "-^f  <!"'  seutellum  to  the  distal  end  of  the 
•rriiin  it  makes  most  rapid  proarress  tliroiieh  the 
layers  n«'ar  the  aleiirone  cells,  probaMy  hecause  the 
ceils  in  these  layers  are  younger  and  less  tightly 
packed  with  starih  than  those  at  the  centre  of 
the  srrain.  The  aim  of  maltinir  is  to  eflfect  com- 
plete modification  of  the  endosperm  with  the 
miiumnm  loss  of  starch.  In  Ions;  jirains  with 
pointetl  ends  anil  a  nan-ow  seutellum,  a  consider- 
ai'le  amount  of  starch  is  dissolved  at  the  proximal 
end  and  consumed  by  the  embryo  before  modifica- 
tion has  extended  throughout  the  endosperm. 
Tlie  ideal  grain  of  malting  barley  is  broadly 
oval  in  shape,  with  a  seutellum  which  presents  the 
maximum  surface  to  the  endospenn  and  extends 
well  over  the  edges  of  the  latter.  The  greater 
diastatic  power  of  small-berried  a-s  compared  with 
large-berried  malts  is  explicable  from  geometrical 
considerations,  since  the  smaUer  the  grain  the 
greater  is  the  secreting  area  of  the  seutellum  in 
proportion  to  the  volume  of  the  endosperm. 
SiniUar  considerations  apply  to  the  nitrogen- 
content  of  barley  in  relation  to  size,  for  tlie  aleurone 
laver  (which  is  almost  invariably  3-cells  deep 
whatever  the  size  of  the  gi'ain)  provides  the  major 
part  of  the  total  nitrogen.  The  sei'retion  of 
diastase  depends  not  only  on  the  size  but  also  on 
the  vigour  and  condition  of  the  epitheUal  layer. 
The  vigour  appears  to  be  greater,  according  as 
the  indixidual  palisade  cells  are  longer  and 
narrower,  and  their  condition  depends  in  some 
way  not  understood  on  the  proper  maturing  and 
curing  of  the  grain. — J.  H.  L. 

Grape  juice  ;  Clarificalion  of .     F.  T.  Bioletti. 

Rep.  CoU.  Agric,  Univ.  California,  191-1,  lUO — 
191.  BuU.  Agric.  Int«U.,  1915,  6,  1C97. 
FnoM  the  results  of  tests  it  appears  that  complete 
and  permanent  brightness  of  grape  juice  is  readily 
obtained  Viv  the  following  operations  :  (1)  Defeca- 
tion for  24—48  hours  with  S — 12  oz.  of  potassium 
meta bisulphite  per  ton.  (2)  Racking  of  clear 
juice  ;  mixing  with  finings  (6  oz.  of  casein  or  egg 
albumin  per  100  U.S.  gallons)  and  heating  to  80°  C. 
(3)  Addition  of  01 — 02%  of  citric  acid  to  the  hot 
juice  and  allowing  to  stand  at  room  temperature 
for  36  hours.  Racking  from  finings  and  filteiing. 
Bottling  and  final  pasteurisation  at  70"= — 75°  C. 
It  is  remarked  that  the  temperatures  mentioned, 
while  effective  for  the  purpose,  are  probably  un- 
necessarily high  and  likely  to  injure  the  flavour  of 
the  more  delicate  juices. — J.  F.  B. 

Yeasl ;   Changes  in  the  physiological  condition   of 

bretcery .     O.    Furnrohr.     Z.    ges.    Brauw., 

1915.  38,  297—299.  30.5—307,  313—31(5,  345 
— :i47,  35:}— 355,  .3<>1— 364. 
Therk  Ls  in  general  a  pronounced  difference  in 
fermentative  activity  between  those  bottom- 
fermentation  yefists  which  flocculate  readily  and 
those  whi'h  remain  longer  in  suspension  in  a 
powderv  form  (cp.  Schijnfeld,  this  J.,  1912,  654). 
The  former  do  not  produce  suih  complete  attenu- 
ation as  the  latter,  and  the  author  found,  by  fer- 
ment.ition  tests  in  pure  sucrose  solutions  by 
Kusserow's  method,  that  the  powdery  yeaiits 
possess  a  much  greater  working  jjowei-  (Trichkraft) 
than  the  flocculating  ones.  The  working  power 
of  both  types  may  vary  considerably  from  time  to 
time  in  the  brewery,  as  the  character  of  the 
brewing  materials  varies.  In  order  to  investigate 
means  for  remedying  yeast  weakness,  the  author 
studied  the  effect  of  "washing  various  1  ypes  of 
Itottom-fermentation  yeasts  with  water  containing 
different  compounds.  Calcium  salts  were  found  to 
be  most  effective  in  raising  the  fei-mentative 
activity,   and   gj-psum   is   recommended   &s  most 


convenient.  One  kilo  of  gypsiun  per  hectolitre 
of  yeust  has  a  pronounced  elTect,  and  tends  to 
l>roduce  a  change  from  llocodnting  to  jiowdery 
character,  and  to  ;j;ivo  more  brilliant  beers  without 
any  perceptible  influence  on  tlieir  llavovir.  It  the 
washing  water  contains  an  excess  of  solid  gypsum 
the  yeast  is  stiuudated  to  a  much  greater  extent 
tlian  when  a  saturated  solution  alone  is  used  :  the 
solid  particles  may  pi-rhaps  free  the  cells  from 
.idhering  viscous  niatteis  which  impede  direct 
contact  between  the  cells  and  the  siuToundiug 
liquid.  The  stimulating  elTect  of  washing  with 
lalcium  salts  jiersists  alter  the  yeast  has  carried 
out  a  fermentation  of  wort.  Washing  with  water 
containing  sulphuiic  or  pliosphoric  acid  appears 
to  have  a  weakening  elTect  on  yeast.— -J.  II.  L. 

Brewing   waters;    Biological    investigation   of . 

Jiehaviour  of  the  organistns  of  the  same  water 
towards  worls  from  different  breieeries.  H.  Will. 
Z.  ges.  Brauw.,  1915,  38,  329—331.  337 — 340. 

In  testing  brewing  water  to  ascertain  whether  the 
organisms  present  are  capalde  of  de\eloping  to  an 
imdesirable  extent  in  sterile  wort,  it  is  ailvisable 
to  employ  wort  from  the  brewery  for  whii-h  the 
water  is  intended.  Worts  from  dilTerent  breweries, 
or  even  those  from  the  same  brewery  at  difleient 
times,  difl'er  considerably  in  their  powers  of  resist- 
ance to  the  organisms  of  water.  A  wort  of  rather 
low  resistance,  which  ca.n  lie  olitaincd  without 
ditViculty  as  required,  should  be  uniformly  em- 
ployed in  all  cases  where  the  rule  suggested  .above 
is  impracticable. — J.  H   L. 


{Breirers']  pitch  ;  Regeneration  of  - 


.  F.  Korit- 
schoner.  Brau- und  Malzind.,  1915,  187.  Worh. 
Brau.,  1915,  32,  307. 

Pitch  thiit  has  been  used  once  can  be  regenerated 
(provided  it  has  not  been  burnt  or  unduly  spoiled), 
by  heating  it  at  200°  C.  until  frothing  and  crackling 
have  ce.ased.  then  removing  the  scum  and  thor- 
oughly admixing  10  ".'^  of  paraflin  wax.  After 
the  molten  mass  has  stood  for  a  short  time  it  is 
passed  through  a  fine  sieve  and  cooled.  Mixtures 
of  new  pitch  with  50°;,  or  less  of  this  regenerated 
product  may  be  used  for  coating  storage  or  trans- 
port casks. — J.  H.  L. 

Elderberry   wine ;    Manufacture   and   properties  of 

.     Cr.  iMaue.     Z.   Unters.    Nahr.    Genussm., 

1915,  30,  231—234.     Bull.  Agrio.  InteU.,  1915, 
6,  1697—1098. 

For  the  manufacture  of  elderberry  wine  in 
.Schleswig-IIolsteiu,  the  berries,  gathered  at  the 
beginning  of  October,  are  crushed  with  .a  wooden 
pestle.  The  juice,  being  very  acid  and  rich  in 
extract,  is  diluted  in  the  proportion  of  I  gall,  of 
juice  to  2  of  water  with  the  addition  of  10  lb.  of 
sugar  and  allowed  to  ferment  spontaneously  at 
15  — 20'  C.  After  8  weeks,  the  main  fermentation 
being  finished,  the  vessel  is  tilled  up  with  sugar 
solution,  and  closed  with  a  fermentation  stopper 
to  prevent  the  entrance  of  air.  Tlie  wine  was 
liottled  at  the  end  of  March.  Wlien  examined  in 
December  it  resem')led  ordinary  red  wine  and 
evolved  a  considerable  amount  of  carbon  dioxide 
when  poured  out.  The  analytical  results  were  'ifl 
follow:  .Sp.gr.  of  the  wine  at  15' C,  0-9911: 
sp.gr.  of  the  distillate,  0-9825  ;  alcohol,  10-89  grins. 
I)er  100  (-.c.  ;  extract,  2-16  ;  mineral  matter,  0-205; 
sulphuric  anhydride,  0-011;  free  .acid  (ealc.  as 
iii.alif-  acid).  0-466  ;  volatile  acid  (as  acetic  acid), 
0-107;  non-volatile  .a(-id  (as  mali(-  acid),  0-346; 
total  tartaric  acid  (Ilalenc-ke  and  Moslinger),  0-04.5  ; 
glycerol,  0-630  ;  invert  sugar,  0140  ;  sucrose,  0-005  ; 
tannin  (Nessler  and  Barth),  0040  grm.  per  100  c.c. 
The  alkalinity  factor  (I'>esenius  and  Grunhut)  was 
106,  the  alcohol  :  glycerol  ratio  100  :  5-79.  Large 
quantities  of  citric  acid  were  found  in  the  wine 
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and  this  fact  might  serve  as  an  iiidi<atioii  in  its 
detection  as  an  adulterant  of  ordinary  wine. 

—J.  F.  B. 

Fucus  evdtiescenre  {hihatsunomata)  ;  Acetic  ferment- 
ation  of .     E.   Takahashi.     .1.   Clieni.    Ind., 

Tokyo,  lOlC,  19,  30 — 11. 

Thk  seaweed,  Fucus  evanescence,  which  nrow.s  on 
the  east  coast  of  Hokkaido,  ferments  wlien  mixed 
with  a  httle  water  and  Hme.  and  yields  acetic  acid 
containing  a  small  proportion  of  propionic  acid. 
The  lime  (I!  to  :')"„  of  the  dry  material)  should  be 
Added  in  three  to  foiu'  successive  quantities,  and 
the  temperature  should  be  kept  at  30^  C.  for  2 
weeks,  or  20^  C.  for  3  to  4  weeks.  The  yield  of 
Acetic  acid  is  increased  bv  the  addition  of  fuoose. 

— C.  A.  M. 

Starch   in   spent  grains ;    PoJarimetric  method  for 

determining .      F.    M.    Wieninger.       Z.    ges. 

Brauw.,  1915,  38,  257—200,  265—267,  273—274, 
281—283,  289—291. 

In  Lintner's  method  for  determinins  starch  in 
barley  (this  .T..  1912,  (i53)  the  small  quantities 
■of  other  0)>tically  active  substances  which  are 
«xtr.act«d  do  not  .alTect  the  results  seriously  ; 
but  in  the  case  of  spent  grains,  sulphuric  acid 
extracts  dextrorotatory  constituents  of  the  husks, 
which  may  increase  the  apparent  starch-content 
of  the  grains  by  4  %  or  more,  and  also  Isevorotatory 
Siibstanres  which  have  a  much  smaller  influence, 
e.g.,  0-5%.  The  laevorotatory  substances  may  be 
precipitated  alone  by  zinc  sulphate,  and  the 
rotation  of  the  filtrate  from  this  precipitate  will 
represent  the  starch  and  other  dextrorotatory 
substances.  The  rotation  of  the  non-amylaceous 
dextrorotatory  matters  alone,  can  be  found  by 
precipitating  another  portion  of  extract  with 
phosphotungstic  acid  to  remove  the  laevorotatory 
a\»bstances  and  the  whole  of  the  starch.  This 
forms  the  basis  of  the  author's  method  which  is 
carried  out  as  follows  : — The  sample  is  v^ashed, 
dried,  and  ground  as  finely  as  possible.  Two 
portions,  each  2-5  grms.,  are  introduced  into 
100  c.c.  flasks,  one  is  moistened  with  2-5  r.c.  of 
1%  zinc  siUphate  solution,  and  both  are  digested 
with  25  c.c.  of  sulphuric  acid  of  sp.gr.  1  -i  for 
20  niins.  at  22'  C.  (see  loc.  cil.).  Another  25  c.c. 
of  sulphuric  acid  is  then  added  to  each,  and  the 
first  is  treated  with  10  c.c.  of  25^;,  zinc  sulphate 
solution  and  the  second  with  20  c.c.  of  S%  phos- 
photungstic acid.  Both  are  made  up  to  100  c.c. 
with  sidphiu'ic  acid  of  sp.gr.  1-3.  thoroughly 
shaken  and  filtered  through  dry  filter  papers. 
The  one  treated  with  phosphotungstic  acid  gives 
a  clear  filtrate,  which  in  a  200  inm.  tube  usually 
gives  a  reading  of  about  0-4  angular  degree.  The 
other  is  allowed  to  filter  for  30  mins.  ;  the  cloudy 
filtrate  is  left  to  stand  for  4 — 5  hours,  then  shaken 
with  (i — 7  grms.  of  pure  dry  bariimi  sulphate, 
Altered  until  clear,  and  the  rotation  observed 
in  a  200  mm.  tube.  The  difference  between  the 
rotations  of  the  two  solutions,  in  angular  degrees, 
niultiphed  by  10-16,  gives  the  percentage  of  starch 
in  the  sample. — J.  H.  L. 

Enzyme  action  ;  Nature  of  - 


,  -     IV.     Action   of 

insoluble  enzymes.  W.  M.  BaylLss.  J.  Physiol., 
1915,  50,  85—94.  J.  Chem.  Soc,  1916,  110, 
i.,  174. 

Urease,  lipase,  emulsin,  invertase,  lactase,  papain, 
peroxydase,  and  catalase  are  active  in  media  from 
wliich  they  can  be  filtered  off  by  ordinary  paper, 
whilst  the  filtrates  are  inactive.  Pepsin  and 
trypsin  are  much  more  active  in  suspensions  than 
are  the  filtrates  ;  these  enzymes  are  capable  of  a 
small  degree  of  colloidal  solution  in  such  solutions. 
Enzj-nuc  activity  is  thus  manifested  at  the  inter- 
face of  contact  between  the  solid  enzvme  phase 


and  the  liquid  substrate  ph.ose.  The  catalysts 
concerned  are  not  in  true  solution. 

('onver-sion    of   molasses    residue    into    an    easily- 
spread  fertiliser.     Brauer.     See  XVI. 

Oxidation   of  ethyl  alcohol  hi/   means  of  potassium 
permanganate.    Evans  and  Day.    See  XX. 

Patents. 

Jiecr  ;    Method  of  de-alcnholising .     W.  Becker 

and    D.    II.    JNIontgomery,    Assignors   to    C.    L. 

-Montgomery  and  M.  M.  Becker,  Virginia,  Minn. 

U.S.  I'at.    1.171.306,    Feb.    8,    1916.      Date   of 

appl.,  .Sei)t.  16,  1915. 
The  beverage  is  heated  to  a  temperature  not 
exceeding  167°  F.  (75"  O.)  and  then  sprayed  so 
that  the  spray  is  collected  into  the  form  of  a  flowing 
sheet  which  is  itself  heated  to  167°  P.  and  enabled 
to  give  off  its  alcohol  as  vapour.  The  collected 
liquid  is  re-heated  to  167'' P.  and  the  proce.ss 
repeated,  the  de-alcoholised  product  being  finally 
cooled  and  stored. — J.  P.  B. 

Alcohol ;     Continuous  process  for   the  preparation 

of  absolute from  alcohol-water  mLrtures.     K. 

Kubier.schky.    Ger.  Pat.  287,897,  Oct.  24,  1914. 

By  the  introduction  of  steam  or  by  direct  heating, 
alcohol  vapour  containing  water  is  produced  from 
the  alcohol-water  mixture  in  a  distilling  column, 
and  is  passed  into  a  second  column  at  a  point  near 
its  centre,  where  it  meets  a  liquid  immiscible 
with  water  and  of  lower  boiling-point,  e.g.,  ben- 
zene, petroleum  spirit,  carbon  tetrachloride,  etc. 
Practically  all  the  water,  all  of  the  added  hquid, 
and  a  small  amount  of  alcohol  escape  as  vapour 
at  the  head  of  the  second  column,  and  practically 
anhvdrous  alcohol  (96"o)  is  obtained  in  the  gaseous 
or  liquid  state  at  the  bottom  of  the  column.  The 
mixture  from  the  head  of  the  second  column, 
when  condensed,  separates  into  an  aqueous  layer 
and  an  upper  layer  containing  a  small  amount 
of  water  ;  the  former  is  passed  into  the  first,  and 
the  latter  into  the  second  column.  In  a  modified 
process  the  alcohol-water  mixture  is  introduced 
dircctlv  into  the  second  colunm,  and  the  first 
column  is  used  for  the  distillation  of  the  aqueous 
layer  just  mentioned. — F.  W.  A. 

Centrifugal    separator    [cider    mill].        U..S.     Pat. 
1,170,554.     See  1. 


XIXa.— FOODS. 

Cereal   flours ;    Ej-act   method  for  determining   the 

amount  of  offal  in .    A.  Heiduschka  and  K. 

Heinich.  Z.  I'nters.  Nahr.  Gen\issm.,  1915.  30, 
226—228.  BuU.Agric.lntell.,  1915,  6,  1609—1700. 
A  MIXTURE  of  2-5  grms.  of  flour,  10  c.c.  of  water, 
and  20  c.c.  of  hydrochloric  acid  of  sp.gr.  1-19, 
is  kept  for  30  mins.  at  the  ordinary  temperatm-e, 
then  centrifuged  for  10  mins.  (2000— 30()0  revs, 
per  min.),  and  the  clear  liquid  decanted,  the 
insoluble  matter  is  retained  on  a  tared  filter 
(U  cm.  diam.l,  washed  once  with  o  c.c.  of  io  /o 
hvdrochloric  acid  and  twice  with  10  c.c.  of  water, 
and  the  lUter  with  the  residue  (miUuig  otTals) 
diied  at  100"  C— J.  P.  B. 

3Iilk  ;    Constituents  of  sour precipiialedm  the 

alcohol  test.  P.  Reiss  and  G.  l>iesselhorst  JKXk  " 
Zeit.,  1915,  742.  J.  Chem.  Soc,  1916, 110,u., 120. 
The  precipitate  obtamed  with  10%  alcohol  con- 
tains the  whole  of  the  nitrogen  origmally  prefent 
in  the  mUk.  Calcium  phosphate  was  found  both 
in  the  precipitate  and  filtrate,  whdst  magnesium 
phosphate  to  a  great  extent  remains  in  solution 
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although  some  was  found  in  the  precipitate.  Two 
samplos  of  milk  were  employed,  having  acidities  of 
II  J  and  2!)  4  respeitively." 

" -Vij/rosf  "  ;  Composiiioii    and   properties  of - 


M.  A.  Kakuzinand  K.  M.  Uraudo.  J.  Russ.  Phvs.- 
Chem.  Soc.  ISHo.  47,  IS52— 1853. 

■■  XvTROSE  "  is  sold  as  a  tasteless  powder,  neutral 
to  phi'uolphtliaU'in,  and,  like  ca^ioin.  shows  all  the 
colour  reactiiin.-i  of  the  proteins  with  the  exception 
of  Liehermann's  reaction.  Its  specific  rotation  is 
— 145-45~",  and  the  jish-content  (XajOO,)  is  4-63 
percent.  All  these  properties  arc  in  agreement  with 
those  of  sodium  c;»seinate.  The  authors  have 
prepared  a  uuiid)er  of  coloured  caseinates  with 
.<alts  of  the  heavy  metaLs. — T.  H.  1'. 

Composition  and  use  of  certain  seaiceeds.  Hendtick. 
See  XVI. 

Formation  and  translocation  of  carbohydrates  in 
plants.  I.  Carbohydrates  of  manifold  leaf.  Davis, 
Daish,  and  Sawyer.  //.  Dextrose-lcrvulose  ratio 
in  the  mangold.  Davis.  JJl.  Carbohydrates  of 
the  leaf  and  leaf  stalks  of  the  potato.  Mechanism 
of  the  degradation  of  starch  in  the  leaf.  Davis 
and  Sawyer.     See  XVII. 

Patents. 
Chocolates;    Process  for  the  manufacture  of - 


also  applicable  for  the  making  of  soluble  powdered 
cocoa.  J.  Gloor.  Rutherglen,  Scotland.  Eng. 
Pat.  7041,  May  11,  1915. 

The  heat  necessary  to  cook  and  roast  cacao-lieans, 
or  other  nuts,  is  generated  by  friction  alone, 
the  temperature  being  thus  raised  to  270°  F. 
(132°  C.)  or  over.  When  sugar  is  added  to  the 
beans,  as  in  the  preparation  of  chocolate,  it  is 
laramelLsed  in  35—  (SO  mins.  The  pro.?ess  is  also 
applicable  to  the  caramelising  of  the  mixture  of 
milk  and  sugar  used  in  preparing  milk  chocolate. 

—J.  n.  J. 

Vegetable   milk   and    its   derivatives ;     Process    for 

making  .   W.  J.  :Melhuish.   Fr.  Pat.  477,371, 

Oct,  28,  1914. 

See  Eng.  Pat.  24.572  of  1913  ;   this  J.,  1015,   19G. 

Margarine  ;    Manufacture  of .     Naaml.    Ven- 

noots.  Aid.  Jurgeus  Vereen.  Fabrieken.  Fi-.Pat. 
477,579,  Feo.  9,  1915. 

See  Eng.  Pat.  2013  of  1915  ;    this  J.,  1910,  324. 

Flour  ;    Manufacture  of  an  improved .     T.  T. 

Vernon.     Fr.   Pat.   477,523,   Feb.   4,   1915. 

See  Eng.  Pat.  558  of  1914  ;    this  J.,  1915,  374. 

Preparation  of  non-poisonous,  non-alkaline,  stable 
orygen-developing  phosphates.  Ger.  Pat.  287,588. 
See  VII. 

Recovery  of  sugar  from  molasses.  Ger.  Pat.  288,411. 
See  XVII. 


XIXb.- WATER  PURIFICATION ;  SANITATION. 

hypochlorites  ;    Stability  of  dilute  .solutions  of . 

Consequences  from  the  standpoint  of  their  use  in 
uater  sterilisation.  L.  Valler%'.  Comptes  rend., 
191(5.  162,  326—327. 

Hypociilouite.s  in  very  dilute  solution,  con- 
taining a  few  parts  per  million  of  active  chlorine, 
are  subject  to  a  slow  decomposition,  limited  or 
not  according  to  the  concentration  ;  in  the 
former  case  the  limit  Ls  markedly  affected  by  very 
small  variation-s  in  the  medium.  The  velocity  of 
decomposition  in  the  absence  of  any  sensible 
chemical  reaction,  appears  to  be  represented  by  a 
portion  of  an  equilateral  hyperbola.    Tlie  influence 


of  the  medium  is  either  purely  catalytic  or  purely 
chemical.  Since  the  action  of  hypocbloiites  in 
sterilising  water  extends  over  a  considcralile  time, 
it  is  important  that  the  traces  left  in  the  water 
shoidd  be  less  than  can  be  detected  by  taste, 
0-1 — 0-15  mgrni.  per  litre. — J.  II.  .1. 

Chlorine  in  town  water  supplies  ;    Detection  of  free 

.    G.  A,  Le  Roy,   Comptes  rend.,  1910,  162, 

327—329. 

Stahcii-iodidk  reagent  fails  to  indicate  less  than 

005  mgrm.  of  chlorine  per  litie  of  water.     This 

dill'iculty  may  be  got  over  by  a  method  of  concen- 

1    ti-ation.     About   10  litres  of  the  water  is  frozen 

by  placing  in  a  metal  vessel  and  circulating  cooled 

I    brine  around   it.      When  only  about    1/50  of  the 

I   water  is  left  unfrozen,  this  portion,  which  contains 

!    the  free  chlorine,  is  taken  out  and  tested  with  the 

starch-iodide  reagent.     In  this  way  it  is  pos.sible 

to   detect   00005   mgrm.   per  litre.     The  method 

may  be  varied  by  freezing  the  whole  of  the  water, 

then  dividing  the  block  of  ice  in  two,  and  applying 

the  reagent  to  the  freshly  exposed  surface.    The 

test    can    be    nl.^de    quantitative    by    measuring 

exactly   the  volume  of  the  water  taken  and  the 

amount  left  unfrozen,  and  examining  this  portion 

by  colorinietric  methods, — J,  H.  J. 

Formaldehyde  ;     Effect    of   methyl    alcohol    on    the 

disinfecting  power  of .    F.  Oroner.    Z.  Ilvg., 

1914.  78,  541.  Chem.-Zeit.,  1915,  39,  Rep.,  439. 
On  adding  increasing  quantities  of  methyl  alcohol 
to  formaldehyde,  the  disinfecting  power  first 
decreases  continuously  but  then  increa,ses  again, 
the  disinfecting  power  of  the  mixtures  with  a  high 
content  of  methyl  alcohol  being  greater  than  that 
of  formaldehyde  alone.  Methyl  alcohol  alone  has  a 
strong  disinfecting  action  ;  like  ethyl  alcohol  it  is 
most  active  at  a  concentration  of  70",,,  whilst  the 
anhvdrous  alcohol  shows  relatively  little  activity, 

-A,S.- 

Fungicide  for  use  against  American  gooseberry- 
mildew.  J.  V.  Evre  and  E.  S.  Salmon.  J.  Board 
Agric,    1910,    22,    1118—1125. 

Solutions  of  liver-of-sidphur  of  the  strength 
generally  recommended  for  use  as  a  fimgicide 
are  quite  inefficient  against  gooseberry-mildi'W ; 
at  a  concentration  at  which  the  solution  becomes 
effective,  the  gooseberry  bush  is  so  severely 
"  scorched  "  as  to  preclude  the  use  of  the  solution. 
An  ammonium  sulphide  solution  containing  018% 
of  sulphur  can,  however,  be  reconuuended  for 
commercial  use,  on  an  experimental  scale,  for 
the  purpose  of  protecting  gooseberries  from 
mildew.  The  solution  is  prepared  by  saturating 
1  gall,  of  10  °n  anxmonia  solution  with  hydrogen 
sulphide  and  then  adding  2  galls,  of  10*JJ,  ammonia 
and  5  galls,  of  water  ;  1-25  lb.  of  flowers  of  sulphur 
is  then  dissolved  in  the  solution  by  agitation  in  a 
closed  vessel.  For  use,  1  gall,  of  the  solution 
and  1  lb.  of  soft  soap  are  mixed  with  19  galls, 
of  water.  In  view  of  its  proved  (efficacy,  lime- 
sulphur  wash  should  be  used  for  the  early  spraying* 
vintil  its  use  interferes  with  the  marketing  of  the 
berries,  when  the  ammoni\nu  sulphide  solution 
should  be  employed. — W.  P.  S. 


Patents. 
Filters  [  ;    Adding  reagent  to  water  in 


].     J. 

Eng.  Pat. 


Tavlor  and  L.  VVhyte,  Manchester. 
1170,  Jan.  25,  1915. 

The  inlet  pipe  for  conveying  water  to  be  filtered  is 
provided  with  a  \'enturi  tube  or  like  de\ice  for 
setting  up  a  pressure  difi'erence  due  to  the  rate  of 
flow.  A  small  tube  connects  the  pipe  at  a  point 
of  full  diameter  to  the  top  of  a  small  closed  vessel 
filled  with  a  chemical  solution,  while  another  small 
tube  extends  fiom  near  the  bottom  of  the  vessel 
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to  the  constricted  parti  of  the  Venturi  tube.  The 
reagent  Is  thus  forced  into  the  pipe  at  a  rate  which 
is  regulated  by  a  needle  valve  and  which  is  deter- 
mined by  the  rate  of  flow  of  the  water. — W.  F.  F. 

WaUr  ;  Purification  of — —  .  J.  C.  Heckman, 
Avalon,  Pa.  U.S.  Pat.  1.171,046,  Feb.  8,  1916. 
Date  of  appl.,  .Mar.  9,  1915. 

Watek  containing  acids  is  passed  tlu-ough 
"  granidated  "  blast-furnace  slag  which  contains 
most  of  its  original  calcium  oxide. — J.  H.  J. 

Slerilising  of  liquids  by  the  action  of  the  ultra- 
violet rays  ;    Apparatus  for  facilitating  the . 

J.  de  Kowalski,  Frieburg,  Switzerland.  Eng. 
Pat.  1062,  Feb.  2,  1915.  Under  Int.  Conv., 
Feb.  2,  1914. 
A  GUIDE  wheel  placed  across  the  passage  through 
which  the  liquid  flows,  directs  the  liquid  at  an  angle 
against  the  blades  of  another  wheel,  the  axle 
of  which  is  supported  in  the  long  axis  of  the  passage 
way.  The  rotation  of  this  turbine  wheel  gives 
an  eddying  inotion  to  the  Uquid,  which  is  then 
exposed  to  ultra-violet  light. — J.  H.  J. 

Sewage  and  other  icaste   Uqiiids ;    Apparatus  for 

treating .     T.  K.  Irnin.     Fr.  Pat.  476,856, 

Sept.  5,  1914. 

See  Eng.  Pat.  20,816  of  1913  ;   this  J.,  1914,  565. 

Seicage  sludge ;  Method  and  apparatus  for  con- 
centrating  .  J.  Grossmann.  Fr.  Pat.  476.956, 

Sept.  2S,  1914. 

See  Eng.  Pat.  22,778  of  1913  ;   this  J.,  1914,  981. 

Sierilising   flowing    liquids    by    ultra-violet    rays; 

Apparatus  for .    J.  de  Kowalski.    Fr.  Pat. 

477,450,  Jan.  30,  1915. 

SEE  Eng.  Pat.  1662  of  1915  ;    preceding. 

Process  of  purifying  liquids.    U.S.  Pat.  1,170,868. 
See  XVII. 
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Scopoline  ;     Degradation    of - 


F. 
-168. 


Sclimidt. 


Ber.,   1916,   49,  164- 

ScoPOLlKE,  a  degradation  product  of  scopolamine, 
is  converted  into  hydroscopoline  bromide, 
C,H,jBrX(OH)2  on  treatment  with  hydrobromic 
acid,  and  this  on  reduction  \^'ith  zinc  and  svdphuric 
acid  loses  bromine  with  the  formation  of  hydro- 
scopoline CgH,3N(OH)j,  a  substance  which  on 
careful  oxidation  yields  N-methyl-a-a'-piperidine- 
dicarboxyUc  acid,  the  constitution  of  which  has 
been  confirmed  by  syntliesis  from  dibromo- 
pimeUc  ester.  This  fact  points  to  the  following 
structural  formula  for  hvdjoscopoUne  : — 
CH,— CH^^ CH(OH) 


CHv 


<: 


'\v 


Hj— CH 


/ 


X(CH3) 


-CH(OH) 

— G.  F.  M. 


Alkaloids ;     Purification    of   the    residues    left    on 
evaporating   ethereal   and   chloroform    extracts   of 

■  A.  C.  Pereira.  Chem.-Zeit.,  1916,  40,  39. 

Alkaloidai.  residues  may  be  completely  freed 
from  ptomaines  by  treatment  with  hydrogen 
peroxide.  The  aqueous  tartaric  acid  solution  is 
shaken  with  ether,  as  in  Otto's  method,  or  with 
chloroform,  then  separated  from  the  ether,  made 
alkaUne  with  sodivun  hydroxide,  heated  to  boUing 
point  with  a  few  c.c.  of  hydrogen  peroxide,  cooled, 
and  the  analysis  continued  in  the  usual  wav. 
In  like  manner  it  is  possible  to  purifv  the  acid 
ethereal    residue.     Certain     alkaloids   "  such      as 


strychnine,  nicotine,  and  coniine  are  not  affected 
by  this  treatment,  but  others  (e.g.,  morpliine) 
may  form  oxidation  products. — C.  A.  M. 

Pyridine    and    isoquinoline    bases    from    casein ; 

Formation  oi .     A.  Pictet  and  T.  -Q.  Chou. 

Ber.,  1916,  49,  376—381. 

In  order  to  test  the  theory  tliat  the  pyridine, 
quinoUne,  and  isoquinoline  rings  in  the  alkaloids 
might  be  produced  by  the  condensation  of  decom- 
position products  of  proteins  with  other  substances 
present  in  the  plant,  particularly  formaldehyde, 
50  grms.  of  casein  was  hydrolysed  with  150  grms. 
of  hydrochloric  acid  (sp.gr.  1-19)  under  a  reflux 
condenser  for  0  hours,  during  which  25  grms. 
of  methylal  was  added,  drop  by  drop,  in  order  to 
maintain  a  constant  supply  of  formaldehyde. 
The  product  of  several  experunents  was  evaporated 
to  dryness,  mixed  with  three  times  its  weight  of 
quicklime,  and  distilled.  The  oily  yellow  distillate, 
which  weighed  9%  of  the  original  casein,  was 
almost  completely  soluble  in  dilute  hydrochloric 
acid.  The  tertiary  bases  were  freed  from  primary 
and  secondary  bases  by  treatment  with  sodium 
nitrite,  and  were  separated  and  fractionally  dis- 
tilled. The  products  were  identified  <where 
pos.sible)  by  the  examination  of  their  picrates, 
auro-  and  platino-chlorides,  and  in  some  cases 
by  the  boiling  point  of  the  free  base.  The  follow- 
ing were  the  fractions  and  substances  obtained  : — 
105^— 120=' C.  (C5H5N,  pyridine).  140°— 180°  C. 
(C^HjiX,  2.0-dimethylp>Tidine,  and  C-NjN,  vinyl- 
dihydropvridine  (?)  or  quinucUdine  (?)  ),  220' — 
250°  C.  (C5H7N,  isoquinoUne),  250°— 260°  C. 
(C9H7N.  isoquinoline,  and  CjoHgX,  4-methyl- 
isoquinoline),  260°.— 270°  C.  (Ci,Hi,X,  ethvl-  or 
I  dimethylisoquinoUne  (?)  ),  270° — 280°  C.  (Ci.Hi^N). 
Xo  trace  of  quiuoline  was  found.  Casein  treated 
in  the  same  way,  but  without  the  addition  of 
methylal,  gave  almost  exclusively  primary  and 
secondary  amines  and  none  of  the  above-mentioned 
tertiary  bases. — F.  Sp. 

Sumbul  root ;    Constituents  of .     F.  W.  Heyl 

and  51.  C.  Hart.     J.  Amer.     Chem.  Soc,  1916, 
38,  432 — 446. 

A  SAMPLE  of  un-sUced  sumbul  root.  Ferula  sumbul, 
of  unknown  origin,  imported  from  Moscow,  was 
investigated  and  the  following  substances  isolated 
and  identified :  sucrose,  Ijevulose,  betaine,  a 
white  acid  resin  yielding  v-anUlic  acid  and  an  oil 
on  hydrolysis,  a  phytosterol,  C^jHi^O,  m.pt. 
134° — 135°  C,  acetic,  butyric,  valeric,  tiglic, 
angelic,  oleic,  Unolic,  cerotic,  palnoitic,  and  stearic 
acids,  a  pbytosterolin.  CjjHsjOj,  m.pt.  290°  C. 
giving  an  acetate,  m.pt.  159° — ]60°C.,  neutral 
resinous  substances  yielding  umbelliterone  on 
hydrolysis,  and  glucosidic  resinous  substances 
}-ielding  umbelliferone  and  dextrose  on  hydrolysis. 
The  ground  material  on  distillation  in  steam  yielded 
0-6S°o  to  11  °o  of  an  essential  oil.  sp.gr.  0-932  at 
15"  C.  which  deposited  on  standing  a  few  yellow 
crystals,  m.pt.  113°— 114°  C— T.  a 

Bay  oil  experiments  in  Montserrat.  Kobson.  W. 
Indian  Agric.  Xews,  Jan.  15,  1916.  Pert,  and 
Essent.  OU  Rec,  1916,  7,  34—35.  (See  also 
this  J.,  1915,  101.) 
The  yield  of  leaves  from  the  experimental  plot 
of  one  acre  of  bay  trees  in  Montserrat  in  1914 
shows  a  further  increase  over  the  crop  obtained 
in  the  previous  year,  3256  lb.  of  leaves  being 
obtained  vielding  about  39  lb.  of  oil,  i.e.,  19-5  oz. 
of  oil  per  100  1b.  of  leaves,  as  against  18-3  oz. 
obtained  in  1913,  the  increased  yield  being  prob- 
ably due  to  greater  care  having  been  taken  to 
remove  onlv  mature  leaves.  Monthly  distillations 
indicate  that  no  definite  period  of  the  year  is 
specially  suitable  for  harvesting  the  leaves 
150  lb.  "of  leaves  was  distilled  for  nine  hours,  each 
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hour's    distillate    l>i'iiig    sei^irately    collected   and 
exauiitted,    when    it    was    found    that    the    small 
amount  of  heavy  oil  distilling  from  the  sixth  to 
the  mnth  hour,  coutainiui:  iUi" — !19'"u  of    phenols, 
materially  unproved  the  quality  of  the  distillate 
of  the   tirst    six   houi-s   when  added  to   it.     C'om- 
jNirative    distillations    were    made    to    decide    (1) 
if  leaves  litjhtly  packed  in  the  still  gave  more  oil  ' 
than  if  tightly  piessed.  (2)  if  sea-water  in  the  boiler   \ 
gave  better  results,  (3)  if  fresh  leaves  were  better   i 
than  those  dried  for  three  days  ;    no  consistent 
results     were     however     obtained.     Kxperiinents 
indicated  that  cultivated  trees  do  not  give  a  better   \ 
oil  than  uncultivated  trees. — T.  C  I 


Eucalyptus   MacArthuri  ;     Oil  of 

Essent.  Oil  Roc,   191(i,   7, 


46. 


Perf.   and 


The  leaves  of  Eucalyptus  MacArthuri  (Paddy's 
river  box)  found  in  New  South  \\'ales  yield  on 
distillation  a  reddish  oil  with  a  pleasant,  aromatic 
odour,  having  the  following  characteristics : 
sp.gr.  Ot)2t>,  optical  rotation  -f2".  esters  as 
geranyl  acetate  tiO-7%,  total  geraniol  76-3  °„. 
soluble  in  3  vols,  of  "0"„  alcohol.  The  oil  contains 
a  small  quantity  of  pinene  but  no  eucalyptol  or 
phellandrene. — T.  t'. 

Tlang-ylang  in  the    Philippines ;  Production    and 

properties   of  the   essential   oil   of .         H.  D. 

Gibbs.     Pl.iUpp.    J.  .Sci..  A,   1915,  10,    99—103. 
Bull.  Agric.  Intel].,  191.5.  6,  ltJ47 — H54S. 

The  commercial  extraction  of  the  oil  is  most 
successful  in  the  I'hiUppines  and  Reunion,  where 
the  product  is  of  superior  quality.  Most  of  it  is 
consumed  in  1-Yance.  The  exports  from  the 
Phihppines  during  five  rears  were  as  follows : — 
1909.  618(3  11).;  1910,  4132;  1911,  3705;  1912, 
6127  ;  1913,  •17781b.  The  average  value  per  lb. 
has  dechned  from  $14-2  in  1909  to  .$12-2  in  1913. 
The  recent  reduction  of  the  prices  of  the  flowers 
and  the  improvement  in  the  quaUty  of  the  product 
have  reduced  the  amount  of  inferior  oil  on  the 
market.  In  view  of  this,  it  appears  necessary  to 
revise  the  classification  as  follows  : — 


Quality. 

Ester  value. 

n,.. 

"d. 

Soluble  ia 
alcohol  of 

Extra      

la    

16    

2 

>145 
>120 
>100 

>ino 

<)-)900 
< 1-4950 
< 1-4990 
<  1-4990 

<— 35° 

<— 48° 
<— 60° 
<— 60° 

1^ 
00 

90—96 
96 

contains  in  addition  to  zingibei-ol,  the  following 
constituents  :  citral,  mothylhoptenone,  nonyl- 
aldeh\de,  linalool,  (i-borneol,  esters  of  acetic 
and  caprylic  acids,  a  trace  of  a  phenol  which  is 
probably  ihavicol.  and  ciueol.  The  pievioiisly- 
recorded  constituent,  gingerol,  could  not  be 
identilied.— T.  C. 

Feiulioite  derivatives.  S.  S.  Nanietkin,  L.  N. 
-Vbakuinovskaja,  T.  I.  Maceevskaja,  and  V.  S. 
.Mamiilova.  J.  Knss.  Phys.-Chem.  Soc,  1915, 
47,    1590— ItiOt). 

TilK  fcnchanes  obtained  bv  KLshner  and  Pros- 
kurjakov  (J.  Hu.ss.  I'hys.-Ohem.  Soc,  1911,  43, 
5S2)  and  by  WoUT  and  Nolle  (Ami.alen,  1912.  394, 
Sli)  appear  to  be  identical  and  have  been  prepau(l 
from  fcnchone  under  condition.s  which  have  not 
been  observed  to  cause  rearrangement  in  bicydic 
systems.  The  authors  have,  indeed,  succeeded  in 
establishing  the  identity  of  the  three  bicydic 
systems  :  Kishner  and  Proskurjakov's  fenchane, 
iiatm-al  fcnchone  and  isofeuchone.  ^Vssuming  that 
fenchone  has  the  structure  assigned  to  it  by 
Scuiuiler,  that  of  fenchane  will  be 


Although  not  accepted  by  Schimniel  and  Co.,  the 
author  maintains  that  the  solubility  in  alcohol 
may  be  used  as  a  typical  test,  by  determining 
the  lowest  concentration  of  aqueous  alcohol  with 
which  the  oil  may  be  mixed  in  the  proportion  of 
2  to  1  of  alcohol  without  producing  turbidity. 

—J.  F.  B. 

Zingiberol :  a  new  sesquiterpene  alcohol  occurring 
in  essential  oil  of  ginijer.  B.  T.  Brooks.  J. 
Amer.  Chem.  Soc,   1910,   38,  430—432. 

150  GRMS.  of  essential  oil  of  ginger,  after  removing 
terpenes  and  sesquiterpenes,  yielded  on  fractiona- 
tion 24  grms.  of  a  sesquiterpene  alcohol,  zingiberol, 
b.pt.  154'— 157'  C.  at  14-5  mm.,  possessing  the 
characteristic  fragrance  of  ginger.  When  treated 
with  sodium  in  dry  ether  zingiberol  readily  forms 
a  sodium  compound,  which  on  heating  with 
potassium  bisulphate  yields  a  hydrocarbon. 
Cijllj,,  b.pt.  255' — 257' C,  identical  with 
zingiberene  or  i»o-zingiberene.  On  treating  zingi- 
berol with  hydrogen  cldoride  or  hydrogen  bromide 
in  acetic  acid  solution,  it  is  slowly  converted  into 
isto-zingiberene  dihydroc;hloride,  m.pt.  109"  C, 
or  dihydrobromide,  m.pt.  170'  C.  Kssential  oil 
of  ginger,  freed  from  terpenes  and  sesquiterpenes, 


CH: 


/C(CH3)sCH,. 
^ CH, ^C 


\:iH 


/ 


:C{CH,) 


In  the  case  of  Zelinski's  fenchane  (J.  Russ.  Phys.- 
Chem.  Soc,  1904,  36,  770),  nitration  of  tliis  yields 
principally  a  tertiary  nitro-compound  and  apocam- 
phoric  acid  (formula  I)  ;  structure  (II)  is  therefore 
attributed  to  this  "  fenchane,"  for  which  the  name 
"  isobornvlane  "  is  suggested  : 

CHj— CHCOsH  CII,— CH CU, 


CH. 


C(CH,). 

-CHCOjH 

(1) 


I           C(CH,), 
CH  J— CH CH(Cn,) 


(11) 


-T.  D.  P. 


"'  Hydroxy  fenchone  "  ;     Konovalov's .       S.    S. 

Nainetkin  and  V.  A.  Chochrjakova.     J.    Russ. 
Phys.-Chem.  Soc,  1915,  47,  1011—1015. 

The  compound  which  was  described  by  Kouovalov   i 
{ibid,  lytci,  35,  953)  as  hydroxyfenchone  and  was  ) 
obtained     by     reduction    of    the    tertiary    nitro-  ' 
compoun<l    formed     when    fenchone    is    nitrated, 
is  show  n  by  the  authors  to  bo  a  diketone,  C,,,  II  ,,02. 
Its  probable  constitution  is 

/CO C(CH3),  or 

^"^\C(CH3)(CiH5)-CO 

CO— CHj\ 

CH.  •  cH,/^'*^°'>'^^'^°^^°''" 
both  of  these  containing  asymmetric  carbon  atom-s 
in  accord   with  the  optical  activity   of  the  coni- 
po\md. — T.  11.  P. 

Cyclopentylcarbinol ;    Isomerisation  of on  co)i- 

versio)!  into'halogenated  derivatives.   S.  S.  Namet- 
kin  and  O.  N.  .Morozova.    J.  Russ.  Phys.-Chem. 
Soc,  1915.  47,  1007—1010. 
In  aqueous  solution,  hydrochloric,  hydrobronuc  or 
hydriodic  acid  causes  partial  LsomerLsation  of  the, 
5-membered    ring-system    of    cyclopentylcarbinol i 
into    a    0-membered    one    at    100" — 105' C.     Thr 
extent  of  the  isomerisation  is,  in  all  cases,  of  tli 
order  of   50%  and   appears   to  depend   but  littl' 
on    the    nature    of    the    acid.     Less    marked    biii 
undouoted    isomerisation    takes    place    when   tli' 
c>clopentylcarbinol    is     treated   with  iodine  ami 
red  phosphorus. — T.  H.  P. 

Divinyl,  isoprcnc,  piperylene,  and dimcthylerylhrene  ■ 

New  melhodsof  obtaining .  I.  Ostromyslenski 

J.  Russ.  Phys.-Chem.  Soc,  1915,  47,  1947-ltl7S 
ISOPRENE  may  be  obtained  by  the  foUowiin 
methods  :      (1)     Depolyuierisation      of      naturu 
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myrcene,CH,:C(Cn,)CnjCH,CH:C'nC(CH3):Cne 
=2CH,:  C(OHj)CH  :  CHj;  (2)     (lohvdration 

of  isoamylene-glvcol.  OH  C(rH3),('H..CHsOn  = 
2H^  +CHj:  ClOHsJCn  :  CIIj  ;  '(3)  removal  of 
2HC1  from  1  •  8-(lichloi-oLiopeutano  by  mean-s  of 
iiuinolirw;  or  othor  amines,  ClC(('Il3)2CH2CHjCl 
=2HCl+CHo  :  C(C1I,)CH  :  CII,  ;  (4)  removal  of 
IHCl  from  luonochloroisoamvlfiies  bv  mean.';  of 
sodium  stearate,  Ctcn,),:'  CHCH..C1  =--HCl + 
0H,:C(CH,)CH:CH8;  (5)  removal  of  acetic 
acid  from  the  acetic  ester  of  hydroxy-->-amvlene, 
CH,:  C(CH3)Cn,CH,0  COCHj  =  CH3CdjH  + 
Cn, :  CCOHjjCH  :  CH  J ;  (6)  depohnuerisation  of 
the  terpenes.  dipentene,  limonone,  pinene,  etc., 

<CH  ■  CHo\ 
>CHC(CH3):CH„  = 
prr  .f'TT  / 

2CH,  :C(CH,)CH  :'cHj;  (7)  action  of  zinc 
dust        on  1.2.3.4     -     tetrabromoisopentane, 

CH,Br.C(CH3)Br.  CHBr.CH,Br  +2Zn  =2ZnBr3  + 
CH, :  C(Cn3)CH  :  CHj.  Dimethylerythrene  may 
be  obtained  by:  (1)  depolymerisation  of  the 
cyclic  dihexene. 


CH 


^C(CH3)CH.. 


'^•(CH3)C(CH3) :  CHj 


XJH. CHv 

2CHj":  C(CH3)C(CH3)  :  CHj ; 
(2)  dehydration  of  pinacone  by  means   of   sulph- 
anilic  acid  or  salts  of  phosphoric  acid, 
HO-C(CH3)sC(Cn3),OH  = 

2HjO +CH, :  C(CH3)C(CH3)  :  CHj. 
(Fop  the  preparation  of  piperylene,  .see  this   J., 
1916,    70.)     Tilden    observed    "that    dipentene    is 
depoiymerised    at    400° — 600°  C.    into    isoprene, 
and   the   author   finds    that   pyrogenetic    decom- 
position of  homologues  of  dipentene  yields  homo- 
logues  of  isoprene.  cvclic  dibutene  being  converted 
into  erythrene.   CgHu  =2CH,:CHCn  :  CH,,    and 
cyclic  dihexene  into  /J7-dimethvlervthrene,  CuHoq 
=20H,:C(CH3)C(CH3):CH,  "(see   Lebedev,   this 
J.,  1914,  1223).     When  heafed  at  1.50'— 2.50°  C, 
ilimonene  is  converted  into  polyterpenes  of  high 
jboiliug  point,  whereas  at  500=— fi00°  C.  it  yields 
isoprene,  and   the  increased   yield   of   the   latter. 
obtained  by  Staudinger  and  Klever  (this  J.,  1911 
1023)  is  due,  not  to  dilution  of  thelimoneue  vapour, 
lut  to  the  iiigh  temperature  at  which  this  vapour 
s  formed  ;    good  results  are  obtained  when  the 
linionene  is  mixed  with  benzene,  toluene,  xylene, 
jig'nt   petroleum,    etc.     The    pyrogenetic    decom- 
l>osition  of  turpentine   yields   Isoprene   and   also 
;ases   and    hydrocarbons    distilling    between    60° 
Old   150°  C.  ;    these  hydrocarbons   may  be  used 
a  place  of  the  benzene,  etc..  as  a  diluent.     Pjto- 
enetic  decomposition  of  saturated  hythocarboiis 
nd  of  hyilrocarboiis  containing  one  double  linking, 
ields  onlv  ervthrene,  no  homolog\ies  of  the  latter 
eing  obtained  :   CiHgRR'  ^CHj :  CHCH  :  CHj  + 
I'H  -l-RH,  and  C.H,R  =CHj :  CII  CH  :  CH,  +RH  ; 
atural  myrcene  gives  isoprene  in  00 — 70 °o  jield. 
he    conversion    of     1.3-dichloroisopentane    into 
rythrene  by  the  action  of  an  amine  only  takes 
la<'e  when  the  basicity  of  the  amine  is  relatively 
l>w  ;  in  the  case  of  primary  amines,  tills  weakening 
the  basicity  may  be  effected  by  introduction  of 
idjcle.s.     In  this  reaction,  quinoline,  parachloro- 
id  parabromo-aniline,  and  tetramethyldiamino- 
jnzophenone  are  converted  into  colouring  matters 
basic  character;    these  behave  as  indicators, 
ling  coloured  red  or  violet   by  acid,  vvhilst  on 
^utralisation    the    liquid    is    nlostly    decolorised 
id  the  free  base  precipitated  in  a  Ijrown  amor- 
loiis   condition.     When  heated    with   quinoline, 
>th  chloroLsoamvlene.  CH,.  :  C(CH3)CH,.  CHjCl, 
id     its    isomeride.    C(CH'3),  :  CHCH,C1.    vield 
iprene.     the     dimethylallene    formed      in     the 
tter  case  undergoing  isomeric  change  ;   when  the 
unoline  is   replaced   by   sodium   stearate.   such 
lange  does  not  take  place,  dimethvlallene  being 
■'^  obtAined.     When  heated  with  lime,  sulph- 


anilic  acid,  or  alkali  alkyloxide,  the  acetic  ester 
of  isoamylenic  alcohol  gives  no  trace  of  isoprene, 
but  under  the  influence  of  alumina  at  380° — 450°C., 
a  yield  of  20  per  cent,  of  isoprene  is  obtainable. 
The  dehydration  of  isoamyleneglycol  to  isoprene 
takes  place  under  the  same  conditions  as  the 
dehydration  of  1.3-butyleneglycol ;  alumina  and 
also  phosphoric  acid  were  used  as  dehvdrating 
agents  (see  Lebedev,  this  J.,  1914.  1223).  The 
results  obtained  on  heating  hydrocarbons  of 
different  types  lead  to  the  following  general  rule  : 
Open-chain  hydrocarbons  containing  one  ethylenic 
linking  in  the  niolecvde,  or  saturated  cyclic  hydro- 
carbons, lose  at  a  high  temperature  mostly 
saturated  hydrocarbons,  all  the  carbon  atoms 
being  expelled  with  the  exception  of  four  which 
remain  in  the  form  of  erythrene.  The  latter  may, 
indeed,  be  obtained  from  almost  any  hydrocarbon 
containing  not  less  than  four  carbon  atoms  in  the 
molecule,  thus  : 

CnH2n+  ,  -l-CL  =H01  +CnH2n+  ,C1  ;    CnHoi  +  .CI 
=  CiH8RCl=HCl+RH4-CH.  :  CHCHrCH..  ' 

— T.  H.  P. 

Erythrene ;    Conversion   of  cyclobutane   derivatives 

into .     I.  Ostromvslenski.     J.  Riiss.  Phvs.- 

Chem.  Soc,  1915,  47, '1978— 1982. 

Erythkexe  may  be  obtained  :  (1)  by  the  removal 
of  a  molecule  of  hydrogen  bromide  from  bromo- 
cyclobutane  by  the  action  of  alcoholic  potassium 
hydroxide,  C£uinoline,  or  barium  chloride  in 
absence  of  air,  and  (2)  in  almost  theoretical  yield 
by  the  removal  of  a  molecule  of  water  from  cyclo- 
biitanol  bv  passing  the  vapour  of  the  latter  over 
alumina  (Argilla  pura)  heated  to  300° — 350°  C. 

— T.  H.  P. 

Isoprene;    Analysis,    purification    and    qualitative 

reactions  of .     I.  Ostromvslenski.     J.  Russ. 

Phys.-Chem.  Soc,  1915,  47,  198.3—1988. 

Thk  formation  in  a  reaction  of  a  diolefine  with 
conjugated  double  linkings  may  be  detected  by 
shaking  5 — 10  drops  of  the  products  of  the  reaction 
for  a  short  time  with  50  c.c.  of  concentrated 
aqueous  sulphur  dioxide  solution,  the  mixture 
being  then  left  at  the  ordinary  temperature  in  a 
hermetically  sealed  vessel.  In  the  course  of  2 — 30 
hours  an  abundant,  colourless,  amorphous  pre- 
cipitate is  formed,  this  consisting  of  a  compound 
of  the  dioleflne  with  the  sulphur  dioxide,  possess- 
ing characteristic  properties  (compare  Ger.  Pat. 
236.386;  this  J.,  1911,  1088).  Isoprene  may  be 
determined  quantitatively  by  converting  it  into 
1.3-dichloroisopentane:— CH 2 :  C(CH3)  .  CH  :  CHj 

-f  2Ha=C(CH3),O.CHo.CH2Cl ; 
if  a  grms.  of  the  dichloro-compound  be  olitained 
from  S  grms.  of  the  crude  isoprene,  the  latter 
contains  3403a/70-49S  per  cent,  of  isoprene.  The 
procedure  is  as  foUows  :  200  grms.  of  the  crude 
isoprene,  containing  butylenes,  amylenes,  benzene, 
etc.,  with  b.pt.  30° — iO°"C.,  is  energetically  shaken 
with  1500  c.c.  of  fuming  hydrochloric  acid  for  6 
houi-s  in  a  mechanical  shaker.  The  black,  opaque, 
upper  laver  of  chloro-compounds  is  separated, 
washed  with  aqueous  sodium  chloride  solution 
saturated  in  the  cold,  again  separated  aft«r  the 
enmlsion  foi-med  has  divided  into  two  layers,  dried 
over  calcium  chloride,  and  distilled.  At  40° — 50° 
C  only  two  or  three  drops  of  hydrocarljons 
generaliv  distil  over  and  the  fraction  50°— 90°  C. 
contains"  butvlene  and  amylene  chlorides  ;  the 
fraction  90=— "l30°  C.  is  coUected  separately.  From 
130°  C  the  temperature  usuallv  jumps  immediately 
to  14-^ '"  C  the  b.pt.  of  the  1.3-cUchloroisopentane. 
When  the  crude  isoprene  has  been  obtained,  for 
instance,  from  turpentine,  the  1.3-dielUoroiso- 
pentane  cannot  be  distHled,  but  it  is  found  that 
the  residue  in  the  distilUng  flask  with  b.pt.  beyond 
143°  C  consists,  in  spite  of  its  black  coloxu-,  of 
almost' chemically  pure  1.3-dichloroisopentane  ;  m 
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a  variiiiio.  iiulivtl.  lliis  ivsiiluo  lii^tils  <oini>lrt«Oy 
uilliiii  II  .">  at  till-  proju'r  li'mi>i'iatiii'c.  This 
ro^idiu-  ui:iv  In-  Oltfiid  tliiinitjli  iila>s  wiml  ami  the 
lillrat."  wiii;lii-.l.  Tho  lia.  tioii.  I..i>t. '.Hi  — l:!(l  ('.. 
i-i  sul>ji'>t''<'  '•>  <ai«'fiil  fraitioiial  ili^lillal  ion.  a.s  it 
riiii.ains  l.::-ilirhl(iroisO|K-iitaiio.  souu-liiiK-s  in  con- 
sitlfialiU'  i|uantity.  Tin-  fraitiouation  is  caiTioil 
nut  thl-iH-  tihU'S.  in  I'arb  rase  up  to  112  ('.  A 
nicllioij  is  iloscrilioil  for  tin-  inn-iruation  of  inule 
isojii-i'ur  riintaiuini;  tni|n-ntini-.  l»-n/.ciu-.  aniyli-ui's. 
rti-.  \Vln-n  lualiil  with  so.liuni.  clu'niically  (HU'i- 
i-iiHrcni-  \  it-Ills  an  al-niiiinal  i  aMUt<ho\ir  ililTi-ririfi 
coiisith'raKly  in  its  |ir(i|ii'Hifs  fvoin  the  sixliuni- 
isi.pivnt'-rai>utihi>ur  tlosiiihcil  first  liy  Malt  hows 
am!  Sti'aniic  ami  later  liy  llarri.'s.  Tho  stnutiirr 
of  thi-  ln-nzini'  imilocvilo  is  iliscussctl  in  vi-latinn  tn 
the  ai-tion  of  ni.ti;ni-siunt  or  soiliuni  on  conipoumls 
surh  as  \  invl  V.roniiile  (soo  Austel-wcil.  tliis  ,1..  lOlL'. 
.-.(i:5).-  T.  11.  I>. 

Enlrrit  of  )iiisuliii<ileil  (lUnhnls  :  Pn'iniraiioi)  of 

from    tildols.      1.    1.    Ostruinvslinski.      .T.     I!\iss. 
Phys.-Ohoin.  Soc.  lin:>.  47,  UiiH      l!lii;i. 

The  action  of  inac;nesiuin  ainalizani  on  alilol  yields 
the  acetyl  ilerivative  of  crotonyl  alcohol,  thus: 
CH,.t'H(OIl).C  lI..lHO-2CH,.CHO, 

C'H3.(1U()II)".CII  ,.CHO +CH,.CHO  = 
CH,.C'H(OH).('Ii:.CH...O.CO.CH3  = 
lIoO-CH^.tH  :  rn.(  ilj.O.CO.CHj. 
When  treated  with  alumina,  this  ester  is  readily 
converted  into  erytluviie  and  acetic  acid  (.see  this 
J..    lOU).    (>tl).      If   analoyncs   and    honiolofjues   of 
aldol  exhihit  similar  l)eha\  iour  towanls  ma;.'nesiinn 
amalgam,    this    reaction    woidd    rejiresent    a    new 
method     for     ohtainiuj;     esiei-s     of     unsaturated 
alcohols.— T.  H.  I'. 

Coitmarin  ;  Some  derivatives  of •-.      1".  P.  Dodge.    , 

J.  Anier.  Cheni.  .Soc..  1!IH>,  38,  llli-  l.'.T.  ; 

On  wanuini;  couiuarin  with  a  concentrated  solution    I 
of   sodium    liLsidphite    it    is    converted    into    well-    [ 
ervstallLsed      sodium      hvilrocoimiarinsiilphonate.    , 
('9H«0,.XaHS(),.lI,0.       This    is    recon\crte<l  itdo    ; 
counuirin  and  sodimn  sulidiite  and  sidphurous  acid 
when  heated  for  2  hours  at    l.")0^  KiO    ('..  whilst 
on    heatine    with    excess    of    caustic    alkali    and 
acidifying,    it    yields    coimiaric    acid.      On    adding    ^ 
caustic    soda    solution    to    a    solution    of    sodium    i 
hydrocoumarinsidphonatc.    couniarin   ami   sodiimi    \ 
sulphite  are  first  produced,  and  then  react  to  for)u 
the  open-chain,  dillicultly  crystallisalile  compound, 
sodium    hydrocoiunaricsvd])honale.    which    can    Ix' 
reconverted  into   the   lactone   form    liy   treatment 
with  acetic  anh\<lride  and  into  eomnaric  aci<l  by 
treating    with    excess    of    alkali    and    acidifying. 
J  jnu-ttin,  a  dimethoxycovnuarin  from  exi)re.sse<I  oil    j 
of  limes,  gives   similar  reactions   hut    the  liinettiit    , 
acid    could    not    hi'    ohtaineil    crystalline.      When    | 
coumarin    is    treated    with    excess    of    alkali    it    is    | 
completely  hydrohsed  and  the  excess  of  alkali  can 
lie     titrated     with     approximate     accuracy.      On 
standing,   the    neutral   solution    becomes   alkaline, 
coumarin     being     slowly     regenerated     until     an 
i-(|uilibriuin  Ls  reache<l.  the  c(|uilibrium  being  dis- 
turbed  and   more   eoinnarin    being   fcirmed    if   the 
latter  is  removed  as  formed.  -  T.  ('. 

lli/ilr'ujeiiiitioii  ;  f'liliihi'iii'  iifiiri/fiiiirrotiii)Oi(>uln 

hi/  ittcfiiiH  of  hdur  mi'ititH  at  orflinan/  U'tn jH'nihirCft. 
('.  Kelber.     Ber..  l!)Ui.  49,  .-.."i— (1:1. 

NicKKi.  which  lias  been  redvieed  at  4.50"  C.  is 
almost  inactive  its  a  liydrogeriising  catalyst  at 
ordinary  tempiTalures  .ind  almosjiheric  pressure 
;is  a  s\ibslituie  for  jtlat ilium  or  p.ill.idiuni.  but  if 
the  nickel  salt  is  preilpilated  in  i)ii'>ence  of  a  suit- 
able carrier,  such  as  infusorial  earth.  silicat<'s  of 
aluminium  or  magnesium,  or  certain  ili;ircoals,  as, 
for  example,  blood  charcoal,  and  then  reduced  at 


l.">0'  ('..a  catalyst  is  produced  of  wliidi  tlieiuf  ivily 
is  much  givater  than  that  of  iu<kel  veduieil  at  a 
much  lower  teinperal  un-.  I'or  I'xainpb'.  using 
U-.')  gnu.  of  nickel,  reduced  at  l.")(>  ('..  on  l-,"i  grins, 
of  larrier.  the  hydrogeiiation  of  linnaiuic  acid 
in  aqueous-ale  >holic  solution  was  a<coinplished  in 
one-lifth  of  the  tiini'  required  with  an  equal  weight 
of  pure  nickel  leduceil  at  lilO  t'.  The  catalyst 
was  prei>ared  by  precipitating  the  liasic  carbonate 
of  nickel  fiiiiu  nickel  sidpliate  solutions  in  pri'seiice 
ol  till'  iidusiiial  I'arlh.  w.isbiiig  and  drying  the 
precipitate,  ami  reducing  in  li\diogen  at  l.'ill  ('. 
for  two  houis.  .Vfti'r  cooling  in  hydrogen,  carbon 
ilioxiile  was  passed  over  the  reduced  metal  for 
half  an  hour,  and  the  catalyst  was  then  ii'ady  for 
use.  lly<lrogenation  is  best  conducted  in  aqui'ous. 
aqueo\is-alcoholic.  or  acetic  ,ieid  solution,  in 
benzene,  acetone,  ether,  or  ethyl  acetate  catalysis 
is  slower,  whilst  chloroform  is  distinctly  inhibitivc. 
(^ibalt  may  be  iisi-il  instead  of  nickel  in  these 
reactions,  bid  it  is  somewhat  less  active. — ti.  P.  .\l. 

Dielhjikniiinc  :       I'n'iiiirdtiini     of ,  \V.      V.. 

(iarne.r  and  1).  Tvrer.  (.'hem.  ,Soc.  Trans., 
101(1,  109,  174 — 17.">."  (.See  also  Price  and  others  ; 
this  J..  101(1.  M7.) 

A  MiXTi'HE  of  ;5000  c.<-.  of  alcohol  and  3000  grnis. 
of  ethyl  bromide  is  saturated  with  jiniinonia 
several  times  during  the  course  of  a  day.  and. 
after  24  hours,  the  ahoholic  liquid  is  separated 
from  tin;  crystals  of  ammonium  bromide,  and 
the  alcohol  and  luichanged  ethyl  bromide  arc 
removed  by  distillation.  The  residue  is  diluted 
with  water,  the.  solution  lioilcd  to  remove  the  last 
traces  of  alcohol,  and  tin:  h\  drobromides  of  the 
mixed  liases  are  then  decoinpo.sed  by  the  additinii 
of  concentrated  sodimn  hydroxide  soluti<in.  The 
bases  are  next  separateil  by  fractional  distillation, 
the  yield  lieing  :  nionoet hylamiue.  lOi).  diethyl- 
amine.  170.  and  triethylainine.  101",,.  .Vbout 
80^y  of  file  diethylamiiie  (boiling  within  1  ('.) 
can  be  obtained  liy  two  fractional  ilistillatioiis. 
The  separated  alcoliolic  aiiunonia  containing  the 
etliyl  bromide  may  be  used  again  for  the  prepara- 
tion of  a  further  quantity  of  the  mixisl  liydro- 
bromides,  and  about  ")0"„  of  the  monoetliyl- 
aniine  can  also  lie  convi;rted  into  diethylainine. 
I'ive  hundred  grms.  of  the  crude  monoethylamiiie 
is  dissolved  in  2500  c.c.  of  alcohol  and  treateil  with 
1000  gnus,  of  etliyl  bromide,  the  mixture  being 
cooled  in  ice.  After  21  hours.  20(1  grins,  ol 
ammoniuui  bromide  is  added,  and  the  solution 
treated  as  dewribed.— \V.  P.  S. 

ICihiil     iihiilidl  ;      Oi'iiloiioii     of hji     rii>'ai>x    iif 

lioliiKsiKiii  iiirDiiiinidtiiilr.  \\.  L.  K\ans  anil 
.1.  K.  Dav.  .1.  Amer.  Chem.  Soi-..  101(1.  38, 
37,-)— :5S1." 

With  increasing  quantities  of  alkali  up  to  aliiuil 
I".")  grins,  per  litre,  decreasing  amount:*  of  alcohol 
were  requisite  for  the  coin|)letc  reduction  of  a 
constant  <|Uantity  of  permanKanatu.  f'onceiitrn- 
tions  higher  than  this  had  practically  no  fiirtlicr 
elTect  on  tho  amount  of  alcoliol  re(|uir(xl.  This 
result  was  due  to  the  increasing  ))ropoi- 
tions  of  carbon  dioxide,  and  oxalic  acid  in  tin; 
oxidation  products  as  the  conconfration  of  alkali 
increaseil.  In  the  absence  of  alkali,  acetic  arid 
(()  gnus.)  and  carbon  dioxide  (0(171  gnu.)  were  the 
.sole  products  from  .">  gnus,  of  .alcohol,  but  with  '■< 
concentration  of  ijotassiuni  hydroxide  as  low  .ih 
0-r>:{"„.  oxalic  acid  (OO.jl  i;rm.)Was  also  found,  and 
(his  sulistance  rapidly  increased  in  amount  id  tlic 
•xpense  <>!  the  acetic  acid   until  at   an  alkali  con- 


centration   of    17' 


•002 


of    oxalic    acid. 


:!■.')  10  grin.s.  of  acetic  acid,  and  1-772  grins,  el 
carbon  dioxide  appeare<l  as  oxidation  products 
of  5  grins,  of  aleohol.  The  experinientH  wei'i 
conducted  at  50"  P.— G.  T'\  M. 
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^faf|)lcsi)lm     halides  ;        Etlif rales     of .         N. 

Doinaniiki.      J.    Rn.ss.   riivs.-Chem.  Soi-..    liU.'i. 

47,  17',m--lit7l'. 
.\lAi;vv«ir.M  rliloi'idf  yiflils  a  iiiono-ethcrato. 
.Mf:l'l...(f\II-.)j(l.  which  is  olilainoil  l>y  Iho  aition 
of  iiiairnfsium  on  oithcr  an  ethereal  sohition  of 
nS-(li(hI(>i'oot)iane  or  a  luixture  of  dry  ether  witli 
-lulphur  chloride.  The  analogous  <onipoiind. 
\lill'lBr.((';l[;)..0,  is  formed  hy  the  action  of 
niaiinesiuni  on  an  ethereal  sohition  of  fi-chloro--j- 
hroniojiro])aiie. — T.  H.  1'. 

Ori/iiiiic    iirsoiic   cotniioiinil.i  ;     Elcctrochenikiil    i:r- 

perhneitls  irillt  — .    F.  Fiehter  and  E.   KIkind. 

Ber..  Utlt).  49,  2o!i-  •_'.".!. 
QviXQl  KVALKNT  arsenic  in  aliphatic  anil  aromalic 
arsinic  acids  can  lie  reduced  l>y  electrolytic  hydrotren 
only  in  a<-id  sohition  :  in  alkaline  sohition  no  action 
takes  place.  The  electrolytic  apparatus  employed 
i-onsisted  of  a  porous  cell  of  ii.'i — 111  mm.  diametei. 
provided  with  a  \fr\  well-littinit  rul>l>er  hunir, 
which  was  hored  to  carry  the  stem  of  a  lilobular 
ealhwle  and  a  gas-delivery  tul>c.  The  solution 
to  be  reduced  is  placed  in  this  cell  which  is  inserted 
in  11  thick-walled  beaker,  a  leaden  spii'al  tube 
foriuinr;  the  anode  and  al>o  aiting  a.s  cooler. 
By  the  eleetrohsis  of  a  sohition  of  /j-aminophenyl- 
nrsinic  iicid  in  2.V  hyilrochloric  acid,  /j-amino- 
phenvlarsine  was  obtained  :  XII  ..CjUi-AsOaH^-* 
N'U5.C4ll,.A.sO— NH..(JI,.AslI,  ;"  but  if  .  the 
vessel  was  not  absolutely  air  tit;lit.  y;-arsenoaiiiline 
was  formed  l>y  oxidation.  For  this  reduction. 
aniali;ainated  zinc  formed  the  best  cathode.  mereur\' 
heins;  slightl.v  inferior.  t'sing  a  lead  cathode, 
the  yield  was  improved  by  inrreasing  the  current 
density,  by  mixing;  alcohol  with  the  aqueous 
hydrochlorii'  acid,  and  liy  avoidini;  a  rise  in  tempera- 
lure.  In  a  heated  tulution.  aniline  and  arsenious 
a<.id  "ere  produced.  By  re'luciiifr  y^-amino- 
pheiiylai-sine  oxide  in  presence  of  a  lead  cathode. 
or  of  ati  ainaltramated  lead  or  zinc  cathode,  the 
hvdrochloride  of  /(-ar.'enoaniline  was  formed  : 
d")  XH  ..C,H,.AsO  2H.  =XHo.C6n..Asn.  ^H.O, 
(2)  XH;.('JI,.As()  lI.As.C•Jl,'.XlT..= 
X^,.(^,lf,.As  :  A,.('Jj,.XH„rH,0. 
Plienylai-sinic  acid,  dissolved  in  alcoholic  aqueous 
hydrmhloric  acid,  is  ri-duied  to  phenylarsine. 
.\  sohition  of  o-nitropheiiylarsinic  acid  in  2.V 
liodium  ai-etate  solution  yields  hydrazobenzene- 
o-o'-diarsinie  acid. 

lIj()3As.(V|I,.XlI.Xll.C6ll,W),,lI, 
together  with  a  little  ((-niuinophenylarsinic  acid,  a 
platinum  I'-sl-.apeil  loolini;  tube  lieinp:  used  ;\s 
i-alhode.  In  hydrochloric  acid  solution  the 
rwlui-tion  sjoes  further,  o-arsenoaniline  hydro- 
chloride beiuii  produied.  The  i-eduction  of 
eaeo<lyIic  acid  to  lacodyl  was  accomplished  by 
elfHtifilysing  it  ill  2.V  sulphuric  acid  with  a  cathode 
of  amaiuamated  zinc  :  a  little  cacodyl  (and  also 
diinelhylarsine)  escaped  with  the  hydrosren.  but 
most  of  it  lemained  in  the  cH  in  a  jiure  state. 
The  oxidation  of  cacotlylic  acid  by  anodic  oxyjren 
was  |)erformed  in  +.Y  caustic  soda  solution  : 
iiioiioiiiethylai-sinic  a<id  is  first  formed  and  this  is 
slowlv  oxidised  to  arsenic  acid  : 

(Tr,.AsO,H5-40=HaAsO,  :  COj-;-H,0. 
The  electrolyti<-  conduitivity  of  several  phenylated 
ai-siiiic   a<ids   in   various   deirrees   of   dilution    was 
determined  by  the  Kohhausch  method. — K.  11.  T. 

Fornialdehydf  and  other  onjiiiiic  substances  :    Pro- 

durtion   uf from  fonuic  acid.      K.    A.    Hof- 

mannaml  K.Schumpell.  Ber..  19U).  49,303-317. 
The  auto-redm.tion  of  formates  by  the  action  of 
heat  was  investigated  liy  mixing  them  with  an 
i-xet^s  of  ignited  white  sand  and  heating  <piii-kly 
til  \M' — 5(10  (',  in  a  rapid  current  of  moist  carbon 
dioxide.  The  pro.liiction  of  aldehyde  wa-s  dcteiteil 
by  means  o£  the  morphine-sulphurii-  acid  reaction, 


and  the  quant itative  yield,  together  with  that  of 
othei  products  which  react  with  iodine,  was 
determined  iodometrically.  The  gaseous  products, 
carbon  monoxide,  hydrogen,  methane,  but  not 
carbon  dioxide,  were  also  determined,  as  weri-  also 
in  many  cases,  the  methyl  alcohol,  acetone,  and 
carbon  produced.  The  experiments  showed  that 
tlu'  metals  coulil  be  arranged  in  a  si'ries  imlicating 
gradually  increasing  proiluction  of  volatih-  organic 
carbon  lompounds  from  their  formates,  viz.  : 
Xi,  Fe.  Mil.  rare  earth  metals.  Cii.  Th.  Xa.  K.  V, 
Zn.  .\lg.  Ca.  Ba.  Li.  The  detection  of  form- 
aldehyde wivs  rendered  ililTiciilt  in  the  ca.se  of  the 
alkaline-earth  formates  owing  to  the  pxvsenee  of 
empyreiimatic  substances,  furfural,  and  acetone  ; 
with  barium  and  the  alkali  formates  the  aldehyde 
reaction  was  very  indecisive.  Xickel  formate  Ls 
di'composed  at  210'  ('.into  metallic  nickel  anil  gases, 
but  no  aldehyde  is  formed.  10griiLs.proiluceil310e.c. 
carbon  monoxide.  SOI  c.e.  hydrogen,  and  about 
50  c.c.  residual  gases  (methane).  FerroiLs  formate 
at  aliove  l.jOt'.  gave  ferrous  oxide,  the  sanae 
gases,  and  a  trace  of  formalilehvde.  Cupric. 
formate.  CudlCO.),,  ^3Ul20,  left  metallic  copper 
and  evolved  hytlrogen.  carbon  monoxide  and  very 
little  methane  :  formalilehvde  was  also  produced. 
.Alanganese  foi-mate.  .\ln(HCO  j), -f2H..O.  yielded 
manganous  oxide,  a  little  charcoal,  aldehyde,  and 
gases.  Zmc  formate  at  above  2.')0  (".  gave  the 
oxide,  ga.ses.  aldehyde,  and  appreciable  quantities 
of  other  volatile  organic  compounds.  .Magnesium 
formate.  .MgCiC»,ir. +211/).  decomposed  at  above 
300  C.  into  oxide,  charcoal,  etc.  f'ahium  formate, 
at  above  380'  C.  left  the  carliouale  and  charcoal, 
and  more  acetone  and  methyl  alcohol  than  form- 
aldehyde escaped  :  liaiium  formate  decomposed  in 
a  similar  manner.  Lithium  formate.  Lit '()  ol  I  —  H  ,0. 
gave  thick  white  fumes  at  above  300  ('..  sulistances 
resembling  furfural  and  pyruvic  acid,  much 
charcoal,  the  inorganic  gases,  and  much  acetone  and 
methyl  alcohol,  but  little  aldehyde.  Sodium 
and  potassium  formates  gave  much  carbon  mon- 
oxide and  hydrogen,  but  pra<.ticall>-  no  formalde- 
hyde. The  addition  of  lithium  or  sodium  formate 
to  calcium  formate  resulted  in  a  greatly  increased 
production  of  organic  substances  which  absorbed 
iodine,  but  no  increased  \  ielil  was  observed  when 
the  litliium  salt  was  niixeil  with  bariinn  or  mag- 
nesium formates.  Admixed  lithium  ami  nickel 
formates  gave  no  organic  distillation  proiluct.s  and 
the  quantities  of  gases  evolved  were  verx  different 
from  those  expected.  This  was  due  to  the  nickel 
salt  being  decomposed  fii'st.  and  the  resulting 
nickel  acting  catalytically  on  the  other  formate. 
Coijper.  reduced  similarly  from  the  formate,  has 
also  a  catalytic  elTect  on  the  decomposition  of 
lithium  formats. — E.  H.  T. 

i>-U<jdr<}.r)iqui>'r>liiH<r<irho.iiilic  acids  mid  their  de- 
rivatives. Dih!/drv-i:'li'iilhriii/ui!w)ic-o.~-difiuinol- 
iiic.     Von  Xiemeiitowski  anil  .Siichavila.    Sec  IV. 

(ii/iiiicurdia  and  chaHlmoor/ra  *)ils  and  r/i/nucardic  a)id 
chttubnooyric  acids.   Rakuzin  and  Flier.  .SVc  XII. 

Reducing    poicer    of    soaps.     Schrauth.    See    XII. 

Determimition    of   iinliite    in    ori/nnir   prcjniralions. 
Buppand  Lehmann.     Sec  XXIII. 

y.\-uST^. 
Limes,    orumjes    or   other   citrus  fruits :    h'ciiellinij 

machine  for  cMractimj  the  essential  oils  from . 

J.  F.  Driver,  Loughborough.     Eng.  J'at.   1721. 

Feb.  3.  1915. 
The  machine  consists  of  an  eccentrically  rotating 
flexible  disc  having  a  puncturing  surface  of  small 
spikes  on  its  working  side  and  spring  rollei-s  for 
1  applying  pressure  to  the  other  side  ;  tin;  fruits  are 
pres.sed  between  the  puncturing  surface  and  a 
ri<'id   or   semi-rigid   surfa<-e   containing   passages, 


384       Ck.  XX.— ORGANIC  PRODUCTS ;   MEDICINAL  SUBSTANCES ;   ESSENTIAL  OILS.  [M«r.  81, 1»16. 


which  embrace  the  frviits  and  cause  them  to  follow 
a  coiup<iund  curved  path  in  regard  to  the  actuatini: 
centre  of  rotation.  The  rictid  svirface  of  the 
conveyor  disc  may  be  constructed  as  an  upwardly 
perforateil  or  as  an  interlaced  p-id  supported  in 
a  coUei-ting  receptacle  for  the  expressed  oil,  V)oth 
heing  of  partial  ring  form,  with  or  without  sides 
for  keeping  the  fruits  in  place.  The  conveyor  disc 
is  rotated  at  a  different  speed  from  the  puncturing 
disc  and  actuates  a  feed-hopper  from  which  the 
fruits  fall  into  the  resjjectivc  recesses,  wliile  the 
tlesible  disc  is  raised  as  it  passes  over  the  lip  of  the 
hopper. — J.  F.  H. 

Aromotic     aUlchyJes :     Manufacture     of .     ,T. 

Ixjngman.  London.  Kng.  Pat.  :5152.  Feb.  26,1915. 

The  reaction  between  a  liquid  aromatic  hydro- 
carbon and  carbon  monoxide,  with  formation  of 
the  corresponding  aldehyde,  is  elTected  under 
increased  pressure,  in  presence  of  aluminium 
chloride.  The  use  of  cuprous  chloride  Ls  un- 
necessary hut  the  presence  of  a  little  hydrochloric 
acid  is  sometimes  an  advantage.  The  method  is 
also  applicable  to  the  halogenised  liydrocarbons. 
Details  are  given  of  the  preparation  of  benz- 
aldehyde.  p-tolyl-aldehyde  and  /<-chlorobenz- 
aldehyile,  the  pressure  used  varying  from  50  to  90 
atmospheres. — B.  V.  S. 

Reducing  or  oxidising  organic  substances  ;    Process 

for    elect rolytically .       O.    Imray,    London. 

From  Soc.  of  Chem.  Ind.  in  Basle,  Switzerland. 
Eng.  Pat.  15,750,  Xov,  S,  1915. 

The  substance  to  be  reduced  or  oxidised,  is 
emulsified,  either  as  such  or  dissolved  in  an 
immiscible  solvent,  with  the  electrolyte  ;  the 
difference  of  density  between  the  organic  sub- 
stance or  its  solution  and  the  electrolyte  is  so 
great  that  emidsification  can  be  effected  by  suitable 
mechanical  means  at  one  electrode,  without  the 
emulsion  produced  extcn<Ung  to  the  other  electrode, 
which  is  in  contact  only  with  the  electrolyte  : 
no  diaphragm  is  needed  in  the  electrolytic  chamber. 
For  instance,  in  reducing  nitrobenzene  the  anode 
is  an  iron  cylinder  with  a  conical  bottom  covered 
\vith  cement  and  the  cathode  is  a  cylindrical  bundh" 
of  iron  gauze  ;  the  electrolj'te  is  dilute  caustic 
soda  solution  and  the  emulsion,  produced  by  a 
high  speed  rotarj-  pump,  is  fed  on  to  the  cathode 
from  which  the  heavy  nitrobenzene  and  azo- 
henzene,  as  they  separate,  fall  on  to  the  cement 
bottom  and  are  again  put  into  cu'culation  by  the 
pump.  In  reducing  azobenzene  to  liyclxazo- 
benzene  the  vessel  ha.s  cement  sides  and  iron 
bottom  (anode) ;  the  electrolyte  is  caustic  soda 
solution  containing  lead  oxide  and  the  solution 
of  azobenzene  in  benzene  floats  on  this  :  emulsifica- 
tion  is  effected  by  oscUlatiou  of  the  cathode  at  t]ic 
surface  of  contact  of  the  two  liquiiLs.  Methods  are 
also  given  for  the  reduction  of  nitrobenzene  to 
hydrazobenzene,  the  reduction  of  nitrotoluene  to 
hydrazotoluene,  and  the  oxidation  of  isoborneol 
to  camphor,  the  details  varying  with  the  densities 
and  solubilities  of  the  s\ibstauces  used. — B.  V.  iS. 

Forniutdehydc  solutions  ;    Cotttposition  of  Dialler  for 

the  production  of- .      (t.   P.   Fuller.   Niagara 

FalLi.  N.Y.,  Assignor  to  The  National  Electric 
Co.  U.S.  Pat.  1,170.<}24,  Feb.  8.  1<)1B.  Dat^- of 
appl.,  Dec.  7,  1914. 

A  SOLID  polymer  of  formaldehyde  is  mixed  with 
a  substance  capable  of  dissolving  it,  such  as 
an  alkali  or  a  substance  giving  an  alkaline  solution 
with  water. — B.  V.  «. 

Lertcocylic  extract  and  method  of  making  ike  same. 
R.  A.  Archibald.  Oakland.  Cal.  U.S.  Pat. 
l,171,299,Feb.8.191«.  Date  of  appl. .July  13,1911. 

Dilute  acetic  acid  is  added  to  blood  to  destroy 
the  red  corpuscles,  after  which  tJie  leucocytes  are 


separated  liy  centrifuging  and  are  emulsified, 
neutr.'vlised,  diluted,  and  heated  to  destroy  any 
anti-ferments.  The  enudsion  is  then  incubated 
until  autodigest ion  takes  place  and  the  supernatant 
(hud  is  separated.  Tliis  fluid  forms  a  permanent 
solution,  and  possesses  tlie  property  of  increasing 
tl»e  number  and  the  activity  of  the  leucocytes  when 
injected  parent erally. — J.  II.  J. 

Esters  of  '2-phcnylquinoline-i-carboxylic    acid    and 

their    derii-atires  ;     Preparation    of    liquid . 

rhem.  Fabr.  auf  Action,  vorra.  E.  Schering. 
Ger.  Pat.  287,959,  Apr.  25,  1913. 

The  iso-amyl  estei-s  of  2-phenylquinolme-4-car- 
boxylic  acid  or  its  derivatives  are  prepared  in  the 
usual  wa>-  ;  tlic>'  are  specialU'  \aluable  in  certain 
diseases  because  of  theu-  oily  nature  and  tlie  ease 
with  which  they  are  absorbed  by  the  skin. — ^B.V.S. 

'2-Phenylquinoline-i-carboxylic  acid  ;   Salt-liJce  co)ii 

potmds  of ,   and   its  derivatii^es,  homologm". 

and  annloyues.  Kalle  und  Co.  Ger.  I'al 
287,993,  Oct.  7,  1913. 

If  the  2-phenylquinoline-l-carboxylic  acid  deri\a- 
tive  contaias  a  fi'ee  carboxyl  or  hydroxyl  group  it  is 
treated  in  dilute  alkaline  solution  with  tannin 
solution  and  then  witli  dilute  acetic  acid  ;  if  it 
does  not  contain  such  a  group  it  is  treated  in 
dilute  acid  solution  with  tannin  followed  >)y  dilute 
sodium  acetate  solution.  The  tannin  compoundu 
have  a  similar  action  to  the  parent  liodies,  in  their 
influence  on  the  secretion  of  uric  acid  and  their 
soothing  effect  in  cases  of  inflammation,  and  in 
addition  are  tasteless  and  do  not  irritate  the  i 
.stomach.— B.  V.  S.  ' 

Quinolinc  derivatives  containing  iodine  ;    Preparti- 

lion  of .    Chem.  Fabr.  auf  Actien,  vorm.  E. 

Schering.    Ger.  Pat.  288,303.  :May  15,  19U. 

Ik    in    the    usual    methods    foi'    the    preparation  ^ 
of   ilerivatives    of     2-phenylquinoliue-4-carI)OXvlii;  | 
acid,  an  iodine  compound  of  an  aromatic  auune. 
of  an  aromatic  aldehyde,  or  of  acetophene  is  used 
an  iodised  end  product  is  obtained.     These  nev 
substances,  whether  the  iodine  is  in  the  quinoliin 
nucleus  or  in  the  phenyl  side  cliain,  have  a  thera 
peutic  value,  especially  in  t)ie  treatment  of  gout.  , 
since  the  action  of  the  acid  is  strongly   increased  i 
by  the  combination  with  iodine.     The  compounds 
are  quite  tasteless,  unlike  botli  the  uniodised  acidi* 
and    iodides.     ^\s    examples    are    mentioned    the 
4-carboxylic    acids     of     6-iodo-2-phenylquiuolini 
2.4'-iodoplienylquinoUue,      and       <i-methoxy-2.1 
iodophenyl(iiiinoline. — B.  V.  S. 

Amino  derivatives  of  i-phenylquinolinc-i-curboryli' 

acid  :  Preparation  of .    Farbw.  vorm.  Meister. 

Lucius,  u.  Briining.  Ger.  Pat.  288.8«5,  July  2H. 
1914.  Addition  to  Ger.  Pat.  287.804  (this  J.. 
19U>,  198). 

IsATiN  is  condensed  witli  amino-acetopheuoin-- 
instead  of  with  its  acidvl  derivative  as  ii-  tlii 
first  patent.  -B.  V.  S. 

'Z-Aryl-i-cyanoquinolines ;     Preparation     of   — 
Farbenfabr.  vorm.  F.  Baver  und  Co.    Ger.  I'at. 
288.243,  Nov.  25,   1914.  " 
By    liealing    an    amide    of    a    2-arylquinoUnc-t 
carboxvlic  acid  above  it-s  melting  point,  water  i 
split  oft  and  the  corresponding  nit  I'ile  is  formed: 
from   the   nit  riles   other   therapeutically   valualih 
derivatives  can  be  produced.     Details  are  glyci: 
of  the  preparation  of  2-plienyl-4-cyanoquinolini'- 

C'holic  acid  compounds  ;  /'reparation  of  taslelei' 
■ — — .  Farbenfabr.  \orni.  h'.  Bayer  und  C" 
Ger.  Pat.  288,087,  Apr.  Ki.  1914.  .Vddition  b 
Ger.  Pat.  285.828  (this  J.,  1915,  1160). 

Instead  of  jising,  s\s  in  th<!  cluef  patent,  acctii; 
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formic  anhydride,  formic  acid  is  used,  with  or 
without  coiKlciisiut;  :ij;ciits.  X'aryiii};'  nuaulities 
of  foruiie  acid  (()iul>inc  witli  the  cholic  acid. 
according  to  the  coiulitioiLs  of  tlic  reaction.  Tlio 
new  compounds  are  wliite  i)o\vdei's, 
alcohol,  acetic  acid,  and  benzene. 
difficultly  .solidile  liariuni  salt.".      \i.  \'. 

Alcohols;    I'riyinralion  of  ttiixtiliinded  - 
bonfal)r.    vorm.    l-\   Bayer  imd   (^o. 
288,271.  Dec.  11,  liU:!. 

;{-METHYl,BrTIN'(il,  and  its  houiologues  are  reduced 
by  means  of  sodium,  zinc  dust  and  acetic  acid, 
copper-zinc  dust,  colloidal  palladium,  or  nickel, 
to  :!-methyIbuten<)l  and  its  homologues,  which 
by  elimination  of  water  give  isoprene  and  its 
liomologues.  The  reiluction  of  S-methylpentinol 
to  3-mel:hylpentenol  and  of  cyclohexanolacetylene 
to  cyclohexananoletln  lene  Ls  described. — F.  W.  A. 

Boro-di.ialici/lic    iicitl  :     Freiiaralton    of .       A, 

Foelsing,  Berhn-W'ilmeredorf.   (!ev.  Vat.  288,3:58, 
I'Vb.  8,  Mill. 

Hyorogex  sulphide  is  led  into  an  aqueous  solution 
of  the  boro-disalicylate  of  a  metal  giving  an 
insoluble  sulpliide.  The  acid  obtained  in  this 
way,  OH.B:  (O.C'„M.,C0jH),,  is  easUy  soluble 
in  water,  alcohol,  methyl  alcohol,  acetone,  and 
;lycerin,  has  a  bitter  taste  and  is  non-poisonous. 
t  is  more  strongh'  bactericidal  than  mixtures  of 
Ijoric  and  salicylic  acids  or  their  .salts,  and  is  usefid 
as  an  internal  antiseptic. — B.  V.  S. 
Coli  hucilliw   (I lid   lactic   acid   produeiiuj   haclvria  ; 

Prejxiration      of     dry      ciilturoi     of .        ^I. 

Hohenadel,  Aussig,  Boliemia.    Ger.  Pat.  288.375, 

Dec.  10,  1913, 

Flour  which  has  been  partially  .saccharitied,  is 
mixed  to  a  thin  paste  with  water,  dilute  salt 
solutions,  milk-serum,  etc.,  and  used  as  a  lulture 
medium  for  the  bacteria.  The  cidtures  are 
suhsequently  separated  and  dried  in  the  usual  way. 
These  cultures  are  more  easily  soluble  than  casein 
cultures  and  consei|uently  have  a  better  action  in 
the  stomach. — B.  \'.  S. 

Organic    phosphorus   compounds ;     I'repuridioii    of 

.    B.  Willstiitter  and  E.  .Soimenfeld,  Berlin- 

Dahlem.    Ger.  Pat.  288,393,  June  30,  1914. 

By  simultaneous  treatment  of  unsatiu'ated  com- 
pounds with  phosphorus  and  oxygen,  phosphorus 
oxide  atldition  compounds  are  obtained,  similar 
to  nitrosites  and  nitrosates  ;  P2O3  is  added  it 
the  phosphorus  is  in  excess  and  PjOj  if  the  oxygen 
is  in  excess.  The  reaction  occurs  with  homo- 
logucs  of  ethylene,  unsaturated  fatty  alcohols  and 
aldehydes,  unsaturated  acids  and  their  derivatives, 
substituted  aryl-olefuies  such  as  cinnamic  acid, 
and  cydo-olefines  such  as  pinene.  The  compounds 
ai-e  interesting  I^ecause  of  their  decomposition 
producbs,  and  their  peculiar  therapeutic  properties. 
(See  also  this  .T.,  1915,  683.) — B.  V.  S. 

Aluminium  cthoxide  :   Process  for  the  dislilkdion  of 

.  Farbw.  \orni.  Meister,  Lucius,  u.  Briining. 

Ger.  Pat.  289,157,  Feb.  22.  191  1. 

In  distilling  aluminium  ethoxide  at  atmospheric 
pressure,  if  the  vapours  are  quickly  led  away  from 
the  still,  for  instance  h\  nuiking  it  low,  and  con- 
densation on  the  upper  part  of  the  still  is  pre- 
vented, there  is  no  decomposition,  and  a  product 
of  equal  purity  and  yield  is  obtained  as  bv  vacuum 
distillation. — B.  V.  S. 

Aceialdchyde  from  acetylene  ;    Process  of  preparing 

— -.     P.   Duden  ami  G.   Peters,   ^Vssignors  to 

J'arbw.    vorm.    Meister,    Lucius,    und   Briining, 

Hochst,   Germany,      Reissues  Nos,    14,068  and 

U,0b4,  teb.  15.  1916  (date  of  appl.,  Jan,  4,  1916), 

Vn.^-*'-  ^^**'''-  1  •151.328  and  1,151,929,  Aug.  31, 
1(115, 

See  this  J.,  1915,  lOai. 


Preparulion  of  non-poisonous,  non-alkaline,  stable, 
oxi/ijen-dcvelopini/  phosphalcN.  Ger.  Pat.  287,588. 
See  VII. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

(JlKieily  of  diffusimi   mrdiu.      ().    IJIucli   and    !■'.    V. 
iJenwick.      Phot.    J.,    19 Ui,    56,    49—67. 

The  authoi-s  wished  to  determine  the  coniu!ction 
between  the  optical  opacity  oi  a  dry  plate  and  its 
photographic    qualities.      Aluiey.    using  a    photo- 
graphic method,  foiuid  that   tb(^  deiLsity   (opacity 
logarithm)  of  a  dr\  plate  is  not  prt)portional  to  its 
thickness,  and  explained  this  departure  as   due  to 
selective    colour  absorption   by    the   film.     Other 
observers  have  assumed  density  and  thickness  to 
be  proportional,  and  in  a  report  on  dilTusing  media 
in  Trans.  Amer.    Ilhini.  Fng.  .Soc.  \'ol.   X.,  Xo.  5 
(P.  G.  Xutting,  Chairman  of  the  committee)  it  is 
stated  definitely  that  this  law  holds  for  piles  of 
opal     glass,     paper,     etc.     The     author's     coated 
emulsion  on  glass  in  different  tliicknesses,  measured 
the  density  in  contact  with  opal  glass    (D„),    and 
determined  the  silver  salt  per  unit  area  by  finding 
the  percentage  composition   of  the  dry  film  and 
weighing  the  film  on  the  piece  of  plate  measiu'ed. 
By    plotting    densities    against    weight,  of    AgBr, 
curves  are  obtained  showing  the  density  to  increawe 
more  slowly  tlian  the  weight  ;    luit  if  logarithms 
arc  plotted  in  each  case,  a  straight  line  is  obtained, 
the  efpiation  for  which  is  log.  I)  =^&  log.  W  -|-log.  a 
or  D  =«W  ,  a  varying  for  tlie  fii'st  Ihret^  enuiLsions 
tested  from  01 66  to  0260,  and  h  from  ^ol  to  (itC) 
(b  ~^\    gives    1)    proportional    to    VV).     That    the 
explanation  is  not  due  to  selective  colom-  absorp- 
tion   was    suggested    by    the    fact     that    deiLsity 
measiu'ements  were  made  in  blue  light  and  also  by 
making  similar  measurements  with  an  emulsion  of 
BiOCl.  which  is  wliitc^  an<l  not  light-sensitive  ;  foi' 
thii  1.)  -0  20  \V»si.        This  rule  was  foimd  to  hold 
o\  er  \ ci'y  w  ide  limits  and  two  alternative  explan- 
ations are  otTered — either  that  the  medium  has  no 
specific  density,  the  density  of  any  part  of  the  film 
being  dependent  on  its  position  with  respect  to  i\n: 
illuminated  face,  or  that  the  method  of  measure- 
ment  was  wrong.     *Vs  no  reason  for  the  former 
could  be  seen  the  latter  Wiis  assumed  and  a  long 
series  of  tests   made  to  find  tlic  effects  of  possible 
variations    in    methods    of    measurement.     Opal 
glass  was  selected  for  this  pui'pose  owing  to  its 
liigh    diffusing    power,    uniformity,    and    lack    of 
colour.     A    piece    of    opal    11    nun.    thick    was 
selected  and  pieces  of  it  reduced  by  hych'ofluoric  acid 
to   varioiLs   thicknesses  down  to  0155   ram.  ;   by- 
using  these  and  by  addition  for  tliicknesses  abov(^ 
11  mm.  a  total  range  from  0155  mm.  to  5-5  mm. 
was  obtained.     Density  measiu'cments  were  made 
under  a  large  mmiber  of  different  conditions  a«  to 
illiuuination,  relative  sizes  of  the  ^■arious  parts  of 
the  system,  etc.,  testing  all  \"ariation.s  that  seemed 
at  all  permissible.     In  each  set  th<;  figm'es  con- 
formed very  ilosely  to  the  log.  law ,  the  \aluc  of  /) 
varying  from  0-6  to  0-98  and  1-02  :  full  details  of 
the  experiments  are  not  given,  only  illustrations 
of    the    effect    of    some    of    the    v^ariations.     The 
following    conclusions    are    drawn  : — The    specifii- 
density  of  solid  opal  plass  is  independent  of  thick- 
ness, but  it  is  difficult  to  be  sure  of  measm-ing  it 
accurately  ;   all  external  scattered  light  must  be 
carefully  "excluded  :  the  area  of  the  piece  to   be 
measm'ed  must  be  large  in  comparison  with  the 
thiikness,  to  avoid  the  influence  of  light  lost  at 
the  edges   (at  least  2i  cm.   diameter  for  5   mm. 
thicliuess)  ;  all  surfaces  must  be  matt,  or  optical 
contact   must   be   ma<le   to   avoid   inter-reflection 
lietween  smfaces  ;  the  specimen  should  be  measured 
i   b'-tween  t  wo  opals,  the  front  (illuminating)  one  being 
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a  little  larpcr  and  the  liack  one  a  little  smaller 
than  the  speiinien.  The  vahie-s  6  =- OS>S  .tiuI 
/»-  roi;  were  olitaiiieii  l>y  nieasi\riiij;  l>et\veenlwo 
ojials  with  the  limifatious  as  tt)  size,  etc.,  as 
indieatetl  al>ove.  Th<"  iiLstrunieiits  iiseil  were  the 
K«T)Hison-Hen\\iok  lieneh  photometer  and  the 
-MartoiLs  polarisation  photometer.  I>nt  the  latter 
had  too  small  an  ilhmiiiuitinv;  opal  and  dia)ihraj;m 
to  irive  a  value  of  /»  higher  than  l>!i:i  inidi-r  tin- 
hest  eonditioiLs.  Havini;  apparently  i;ot  a  tnethoil 
for  detennining  the  spi'iitie  density  of  opal  glass 
fresli  experiments  were  made  with  cmidsion  (ilm. 
Ke«-ping  the  tilin  on  glass,  the  vahie  of  b  was  0-.') 
I  >et  ween  two  opals  ilry.  from  0(>  toOli.')  with  tlielilm 
side  only  in  dry  eoniaet  with  opal,  antl  US.")  glass 
side  in  oil  rontait  with  opal.  Stripped  liim  gavi- 
D=0-74\V*«s  in  oil  lontaet  with  one  ojial  and 
I)  =0-7t>W*'<  in  oil  eontaet  lu-twe<>n  two  opals, 
usiiig  the  -Martens  instrunu-nt.  With  emidsion 
film  of  hisninth  oxyehloride  and  the  heneh  photo- 
meter the  valnes  of  b  under  the  same  conditions 
were  0t>5  and  ll',U.  this  latter  heing  the  highest 
value  ohtained  for  a  gelatin  emulsion  lilm.  To 
detennine  the  elTcetive  density  of  suih  a  lilm  it 
was  prepared  in  wedge  form  and  a  plate  exposed 
heliind  it  and  a  neutral  wedge  of  known  value  to 
blue  ligld  (ammoniacal  copper  solution).  Both 
images  on  the  plate  were  i  arefuUy  measiu'ed  and 
plotted  and  hy  coniparison  with  the  known 
deiLsities  of  the  neutral  wedge  the  effei-tive  deiLsities 
of  the  emulsion  wedge  were  ohtained.  'Hie 
equation  otitained  in  this  w.tv  for  the  densilv  of 
the  emulsion  (ilm  was  I  >  112:nV"  »-.  The 
logarithmic  relationship  has  a  still  wider  applica- 
tion:  for  instance  the   relation  between   1)„  and   I),, 

given    by    Callier    (I'hot.    .1..    1909)    as    I)„=^g., 

was  found  from  Callier's  own  lignres  to  l)e  expressed 
much  more  ilosely  in  agreement  with  the  experi- 
mental   results     bv    the     formula     1>„  =()-0^7I)  Vi  " 

— B.  \-.  S. 

Rcsolviinj    jioicer    of    pholoiinijihif    iiliilis.       II.    ,1. 
C'hannon.      Phot.  .1.    IMHi.   56,  71. 

TfOM.xN's  paper  (this  .1.  litK;.  IJS)  contains  two 
mistakes  with  respect  to  (lohlberg's  work.  When 
these  are  c(irre<-terl  it  is  seen  that  both  forms  of 
the  turbidity  factor,  c,  given  Vjy  C;ol(lberg  are 
identical.  an>l  not  different  as  argued  bv  Tiignian. 

—  B.  y.  S. 

I'atknts. 

Phol<i'inii>hii  pliitin.    11.  Arnold  and  .\1.  l,e\\-l)orn, 
Berlin.     Kng.  Pat.  2Zr-i.  Keb.   11.   l!il.->. 

Thk  speed  of  photographic  plates  to  .K-rays  is 
increased  by  the  use  of  colloidal  s<ihitions  of  sub- 
stances opaque  to  the  rays,  such  as  tungstic  aciil. 
thorium  iiydroxide.  and  the  like.  The  colloidjil 
solution  may  bi;  introrhn  eil  into  the  sil\  er  bronii<le 
enndsion  at  any  conveniiMd  point  in  the  process, 
or  the-  ))late  may  be  doidile-coated.  the  (irst 
coating  Ijeing  a  slow  enndsion  cmdiiinins.'  the 
loUoid  and  the  f-.econd  coating  an  ordinaiy  fast 
eintdsion.  The  gelatin  of  the  enndsion  prevents 
precipitation  of  the  colloid. — B.  \'.  ."<. 

I'hotoaruphii-    jiujivrii,     jiholoi/raiili'ti-    /ilm     nii/iiiorl 
una  .liiiiiliir  maiiufail'iris  :   AiijxiriihiK  for  lonlinii 

tiiuf    (Irtjiixj .      F.     .\l.    Cossitt     ami     L.     I>. 

t'ahtor.  A.ssignors  to  .Vnsco  Co..  Hiiigliampton. 
X.V.  i:.S.  Pat.  ].17l.:?21.  Feb.  .s.  ]<)](;.  Date 
of  appl..  .May  11.  1911. 

Tin;  drying  is  effected  in  a  vaiuuni  chandier. 
fitted  with  a  condenser,  and  containing  I  he  coating 
machine  ;  special  ilevice.s  are  ailopled  lo  maintain 
the  euudsion  at  a  constant  le\  i-l  in  the  i-oatiiig 
lank,  to  j>a.ss  the  maierial  into  and  out  of  the 
vacuum  chandler  without  itdcrference  with  the 
vacinim,  and  to  protect    the   coaled   surface  from 


eontaet  with  other  parts  of  the  apparatus  while 
in  the  idiamber. — B.  V.  ."<. 

('i)li>iir  jihiilonniph  or  film  iniil  tiu'lhotl  of  jiroilKriiw 
xiiiiir.  K.  K.  Ives.  WoodclilTe-on-IIiuls<»n.  X..T. 
f..S.  Pal.  I.l70..->ni.  Keb.  S.  I'ltli.  Dateof.tppl.. 
,Tuly   1,   1911. 

A  Two-ioi.(ii'i;  process  in  whiili  after  (irodiu-ing  an 
insoluble.  Iilue-green  image,  the  plate  or  film  is 
re-sensitised,  exposed,  and  the  second  image 
produced  by  a  different  process,  generally  by  the 
introduction  of  a  suitable  red  dye. — H.  \".  S. 

I>i iiriiiil.  /iiic-i/riiiii  iihoioi/riiiiliir  oiiidxioiis  triUi 
(iiihiiiil   or    jihiiil   (ilbiniihi    as  on    htiporldiil   vox- 

slilio'iil   :     I'rriKirolioii     of .      !•;.     hehmanu, 

( 'harlot tenburi;.  and  P.  Kni>i  In-.  Berlin,  (ier.  Pat. 
2S,S.07H.    \pr.   IC.   191  I. 

Till-;  enndsions  are  digested  fm-  siun<:  time  at  a 
temperatvire  below  their  coagulation  point,  or 
after  drying  they  are  treated  with  steam  ;  before 
treatment  salts,  such  as  potassium  or  ammonium 
nitrate,  which  promote  coagulation  are  removed, 
for  exanii>lo,  by  dialysis,  and  salts  hinilerin); 
eoagidation.  .sucli  a.s  iodides,  bromides,  and  thio- 
cya nates,  may  be  added. — B.  V.  .S. 


W. 

(ier 


A.   Sosna^  and 
Pat.   28S,S28. 


blue  or   \  iolet   live 


J'hulniirdiiliic  malpriuls  {iilolis.  films,  iiofirr.  ami  the 
liki')    irilh    ad'lilioii    of   o    ih/f   bif    irhirli    llii:   lii/hl- 
nuii-tiliriiiias   i.s   rrdiiriH.      (I       "" 
.1.    K.    Biedebach.    Berlin. 
Keb.  .-),  191.-). 

By  trea.tment  with  a  suit.ibic 
.such  as  Methyl  X'iolet .  the  seiisiliMiiess  to  arlilicial 
lighl  is  rixluced  williout  apprecial)l<  alleratiiin 
ot  davlitrht  sensitiveni'ss.      B.  \'.  S. 


XXII.-  EXPLOSIVES  ;  MATCHES. 

Paid.vts. 

J'^riiloxirctf  anil  iiroresn  of  makim/  llinii.     Dinaiuito 

Xobel  So<-.  .\non.    Fr.  Pat.  17(i.ti9t>.  Dec.  S.  1011. 

Sek  Eng.  Pat.  2i:sr>2  of  191  I  ;    this  .(..  !!'1It.  HI. 

Exi>losiirs  :    Muniifiuliirf  and  nUihilixiil'um  of .  I 

Aielasse-Schlempe  (i.m.b.lf.      Vr.   Pats.    I7(5,n.in  I 
and    17li,9:!l.  Feb.  28.   191  I. 

Skk   Kng.  I'als.  T^l'M  and  .")7:17  of   1911  :    this  .1.. 
191,->,  8I«. 


XXIII.     ANALYSIS. 

I'ojiir     inilji     fillir:       Aiiiiluiilioi)     of '"     "" 

iliiiiiililiilirr  islhniilioii  of  ((iliiiim  end  muiiinxiiiiii 
S.  L.  .Iodi<li  and  I'",.  II.  Kellngg.   .1.  I''rankliii  liisl. 

iPiii.  181,  -iM  —•r.vi. 

A  (  ONsii)i:ii AHI.I-;  saving  of  time  is  elTectod  in  Hi' 
del erniin.it ion  ot  calcium  and  magni'siiini  I'J 
colleeling  the  |)recipilates  in  a  (ioocli  crucilil' 
conlaiuing  pajiiT  iiulj)  made  from  filler  papci 
and  tables  of  rl^sults  show  that  the  results  ai' 
as  accurati;  as  when  oi-dinary  fill  ration  is  adnpbil 
The  estimation  of  calcium  vohurielricalU'  by  Hi- 
titration  of  t  he  <ombined  oxalic  acid  with  periiian 
g;uiale  was  performed  in  twelve  minutes  a iid  Hi' 
])api'r  pid])  did  not  interfere  witli  the  accura'i 
of  the  titration,  as  is  stated  to  be  thi'  <ase  whci 
standard  (iller  papitrs  are  used.  When  pf 
cipitaling  and  (iltcriiig  calcinin  oxalate  it  is  iiecc> 
sary  to  have  the  solution  ililuti-.  ranging  fren 
0(11  9-ln  grin.  CaO  pin-  290  c.c.  ;  with  Hlriiii(.'i- 
solutions  the   filtrate  is   cloudy. — W.O.I'. 
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nurium.  Kti'0)itiimi.   idlriiim,   ami  lead  xtiljihfilrx  : 

Si>hiliilitii  11/ (/(  iiiniiiiiiiiiini  lU-elnlf  MihitinDs 

III  L'.'j  ('..  <liiil  II  rriliiifitii  iti  ll'i'  jiffyfiit  iilftlmils 
fur  llif  sr  jilt  nil  Um  of  llimr  iiiib.ilinirPK  hjl  turtiiix  ()/ 
iiiiiiiioiiiinn  iireUilr  siihilioim.  .f.  W.  .Mardeii. 
.1.  Ani.T.  Cli.-m.  .Six..    lHUi,    38,    :!lll    -:ni>. 

Tm-:  Miluliility  of  (lie  four  siili>l>.itfs  nu'iilinmnl  in 
ftmiiionimu  iicct.ilo  solulion-.  dI'  dilToii'iil  sticnsths 
ul  2."r'('.  was  (lotiTinim-il  anil  fimn  tlic  results 
it  is  I'vidi'nl  tliat  llif  .snUOnlitios  i-vi'ii  of  hariniu 
and  strniitinni  snlidiatos  ari'  i  onsidi^'abU;  as  <i>ni- 
INirod  witli  llwLi'  siilul.ililii's  in  walir.  Tin- 
Ndlu'ijlil  y  111'  l.'ad  sul|ilKiti-.  liiiu  i-\  it.  inri'i'asi's  miudi 
inoiv  rapidly  tliaii  tlir  hIIhts  with  itu-i'i'asini; 
(•oiu'oiitraliiin  of  aniniotiiuui  acetate.  Addition  of 
1%  of  aninioninni  sulphate  to  the  aiunioninni 
at'otate  solution  dindnishes  tlie  solubilities  of 
liariuni  and  strontium  s\ilphati's  sulliciently  for  a 
qualitative  separation,  lalriuin  and  lead  sulphates 
hoins;:  .still  soluble.  .V  lioilinji  :?.V-anunonium 
jiretate  .solution  lontaiiuui;  1",,  "t  aniruoniuni 
.sulphate  is  therefore  used  to  wash  the  preeipitated 
mixed  sulpliates  and  the  liltiate  is  evaporated 
with  sulplunie  aeid.  the  residue  ignited,  treated 
witli  .sodium  hydroxide  solution  and  filtered  and 
the  lead  deteeted  as  ihroniate  in  the  filtrate. 
The  residual  barium  and  strontium  sulphates  are 
eoaverfced  into  earbonates  and  examined  in  tlie 
u.s«al  manner. — O.  P.  M. 

lodiiif   hi    iirijiniic   pivpiinilioiix  ;    Di'lrnnhiriliuii    of 

.    K.  Rupp  and  F.  1/ehmann.    Arch.  Pharm., 

l91.->.  252,  4W— J.il.  .1.  t'hem.  Soe..  lillti.  110, 
ii..  110—111. 

TliK  method  depends  on  the  fact  that  cldorine  and 
lirominc  in  organic  preparations  are  removed  in 
the  elementary  state  b>  heating  with  sidphnrie 
acid  and  potassium  permanganate  in  tlie  presence 
of  a  siher  salt,  whilst  iodine  is  retained  in  the  form 
of  silver  iodate.  provided  an  exces.s  of  perman- 
siauate  is  always  present.  Twenty  c.c.  of  con- 
centrated sulphui'ic  acid  and  2.">  e.c.  of  A' ,  10-silver 
nitrate  are  heated  in  a  .500  c.c.  Kjeldahl  flask  until 
the  flask  is  tilled  with  white  fumes.  The  mixture 
is  then  cooled.  2-5  grms.  of  finely  powdered 
potassium  permanganate  is  added,  and  a  small 
glass  tube  containing  the  sulistance  (0-2.i  grm.)  is 
allowed  to  slide  into  the  mixture.  \Vhen  a 
vigorous  evolution  of  gas  does  not  ensue  I  ly  shaking. 
.">  c.c.  of  water  is  added  immediately  ;  otherwise 
the  addition  of  the  water  is  postponed  luitil  the 
vigorous  leaction  has  almost  ceased.  -Vftcr  the 
iuldition  of  the  water  the  mixture  is  vigorously 
shaken  for  one  or  two  minutes,  and  is  then  kept 
tor  fifteen  minutes  with  fre<(uent  shaking.  Thc 
flask  is  then  closed  with  a  filter-fvuuiel  and  heated 
in  a  sloping  position,  at  first  gently  imtil  the  liquid 
boils,  then  strongly.  The  heating  is  maintained 
lutil  the  manganese  dioxide  has  been  almost  entirely 
ileconiposed  and  a  deep  bhie  solution  has  been 
iibtained.  This  is  thoroughly  cooled,  treated  with 
ii  freshly-prepared  solution  of  .j  grms.  of  crystal- 
lised ferrous  sulphate  in  100  c.c.  of  water,  and  is 
vigorously  shaken  for  a  few  minutes  until  the  silver 
odide  has  ciu-dled  and  the  supernatant  liquid  is 
luitc  clear.  The  contents  of  the  flask  are  then 
.vashed  into  a  large  beaker  and  the  excess  of  silver 
s  titrated  with  A'/]0-thiocyanate.  In  some  cases 
ess  energetic  treatment  suffices  to  decompose  the 
irganic  preparation.  For  example.  O-.")  grm.  of 
lU'ol  (bismuth  gallate  iodide)  is  boiled  for  two  or 
hree  minutes  with  20  c.c.  of  2.5  "„  nitric  acid  and 
:t1  c.c.  of  A"  in-silver  nitrate,  the  mixture  is 
liluted  with  50  c.c.  of  water  and  allowed  to  cool. 
little  potassium  permanganate  is  added  to 
xulise  any  nitrous  acid  and  then  ferrous  sulphate 
ntil  the  red  colour  has  disappeared,  and  the 
xcess  of  silver  is  titrated  with  A' '  10-thiocvanate  ; 
lot  more  than  121  c.c.  of  the  last  (='20"o  of 
iaine)  should  be  consumed. 


Deicnnhmliov    of    hcnznl    in    I'oal    i/ns.     See    IT.\. 

Milliod  oj  tisrerUiiiiii)!/  the  aceurnci/  oi  i>rorhirir  i/iis 
nntilyitcs.     TCofl'mann.     Sec  If.\. 

(Jitlorimelrie    ileltrni'nuttioii    oi    acrli/lfiie.      Weaver. 
.'^ccIIa; 

DelermiiKition  of  jioliiKfiUnn  in  iiolansium  snJIn  hi/  the 
perehlorale  inelhofl.     Hagcr  and  Kern.'    .SVc  VIl. 

Dclerminaliou  ni  pcriodalefi.  indaies,  bromaie-t,  and 
ehlornles  In  jiresenre  of  each  oilier.  Difierenliiil 
iodowelri/.      ISarnebey.     .SVc  \I1. 

Preiiarnlion  of^Vij.s'  iodine xoliilion.   Ueno.  .SVitXII. 

Xeir  deliedle  method  of  anali/slmi  oils.      .\la/.7.aron. 

•svcXfi. 

Deteel ion  of  rosin  in  driers.     Houghton.     NccXllI. 

[Delermiinilion  of\  o.eidi8iii(j  power  of  soils,     (ierret- 
sen.     See  XVT. 

QnoUliitiee  ie.sts  for  and  determination  of  i/um  arahie. 
Waters  and  Tut  tie.     See  XVI 1. 

Bioloqieal    inveslitiaiion  of  breu-imi   lealer.s.     V\'ill. 
See  XVIII. 

Pohirinielrie  determination  of  uluich  in  sjient  i/rains. 
Wieningei'.     See  XVIIl. 

Delermitialioii  of  the  amount  of  offal  in  cereal  flours. 
lleidiischka  and  Heinich.     See  X1X.\. 

Conslitnenis  of  sour  milk  precipitated  in  the  alcohol 
lent.     Reiss  and  Diesselhorst.     .'•Ve  XIXa. 

Deleelion   of  free  chlorine  in   town    leater   supplies 
LeRoy.     ,%eXIXB. 

Purification  of  the  residue-^  left  on  evaporation  of 
ethereal  and  chloroform  extrarls  of  alkaloids. 
Pereira.     See  XX. 

Analysis,  purification,  and  fpialitatire  reactions  of 
isoprene.     Ostromyslenski.     See'S.X. 

P.^.TENT. 

[Carbon    dio.ride    recorders,    etc.]     Instrument    for 
recordinq  percentai/e  volumes  of  constituent  gases. 
\\\     \V.     Croswelier.     ilanchester.     Eng.     Pat. 
5041.  Apr.  1,  191.5. 
The  gas  samples  are  alternately  sucked  into  and 
expelled  from  a  gas  burette,  which  is  so  arranged 
in  conjunction  with  the  inlet   end  of  the  siphon 
\ised  for  draining  oft'  water  from  the  power  vessel, 
that  the  gas  Imrette  will  aln  ays  cojitain  a  quantity 
of  \\ater  which  will  becon\e  stagnant  and  saturated 
with    the   soluble   constituents   of   the   ga.s    being 
tested.     The  absorbing  vessel  is  filled  with  caustic 
potash  solution  of  sp.gr.  1-27  and  is  in  communica- 
tion with  the  top  of  the  gas  measuring  biu-ette. 

— J.  B.  C.  K. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

tlVi/c/-  •   Effect  of  dissolved  siibslances  on  the  vclocit// 
^'o'erijstrmsJion   of .      J.    H;  ^Va'ton   and 

\    Brann.      J.    -Vmcr.    Chem.    See.    1910.    38, 

317—330. 
Thf  crv-stallisation  of  ice  from  aqueous  solutions 
,,t  ^g.'l^C.  was  retarded  by  the  dissolved  sub- 
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stance  iu  all  oAsesi  investigated.  Sohitious  of 
eiiuimolei-ulnr  i-oncontration-i  show  difforoiit  rotnrd- 
iiig  olTtH-ts,  For  ooiupouiuls  with  U'-ss  than  oight 
ntouis  por  moU'ciilo  tin?  propert\  is  appni<Mitly 
nuit*  siMH-iru-.  but  with  inor»r  than  oight  atoms  in 
tin-  uioUHuU-  a  it>nj;h  ivhitiousliip  oxists  hctweeu 
Ihi  niiuilxr  of  atoms  aiul  tho  inhilntion — the 
groator  thi>  immbor  tlu-  hiwti-  the  rate.  Colloids 
such  as  iiolatiii,  f«'iTii-  hydi-oxide,  and  certain 
dveslulTs  also  retarded  the  vi'locitv  of  cry.stflUisn- 
tion.— <i.  K.  >I. 


Trade  Report. 

Mintnil  pro<]Mclion  of  Canada  in  1915.     J.  .Mel,#ish. 

(\tnada  Dept.  of  Mines,  Mines  Branch. 
The  I'auadiiin  nietal-minint;  industry  in  1915 
showed  the  hiphest  production  ever  recorded,  and 
notwithstaudiuf;  the  greatly  decreased  production 
of  materials  of  construction,  such  as  cement,  clay 
and  stone  quarry  prodvicls.  a  very  large  increa.s(? 
is  shown  in  the  total  uuneral  output,  over  that  of 
1014.  The  demand  for  eopptr^  lead,  nickel,  an-l 
zinc  led  to  great  activity  in  the  operation  of  th. 
developed  deposits  of  these  metals  and  also,  later 
in  the  year,  to  the  opening  up  of  old  and  the 
exploitation  of  new  deposits.  The  capacities  of 
steel  furnaces  were  taxed  to  the  utmost  to  meet 
the  demand  for  shell  steel.  Among  non-metaUic 
minerals  the  recovery  of  benzol  and  toluol  in  by- 
product coke-ovens  was  a  direct  result  of  the  war, 
as  was  also  the  activity  in  the  mining  and  ship- 
ment of  magnesite  and  of  chrome  ores. 

The  larger  gains  in  metal  production,  as  com- 
pared with  1914,  were  49()"o  "\  nickel,  a.jo"o  in 
copper  and  24-9 "o  "i  lead.  The  only  loss  was 
0-2  "o  '1  silver. 

The  following  table  (which  is  eubject  to  revision) 
gives  details  of  the  mineral  production  in  1915  : — 


Product. 


Quantity. 


Value . 


MHallic— 

.\ntimony,  Ih 

Cobalt,  iiietallir,  lb 

Cobalt,  iixiile,  lb 

Xlckel,  niet.Tllic,  lb 

Nickel,  oxide,  lb 

Copper,  lb 

fJold,  oz 

Iron,  pill,  from  Canadian  ore, 

t«»n.s  

Iron  ore,  sold  Jor  export,  tons 

l,ead.  lb 

.Molybdenite,  lb 

Xickel,  lb     

.Silver,  o2 

Zinc  ore,  fonti     

Tut.il     


061,0411 
211,610 
37»,21il 
55,32.-> 
200,032 
102,612,486 
in6,0"fi 

].58,5!t8 

93,444 

4.'i,377,06.S 

28,600 

68,077,823 

28,401,7.35 

15,553 


.sl92,208 
502,388 

42,193 

17,726,307 
18,936,971 

1,740,808 

187,682 

2,541,116 

28,460 

20,423,348 

14,088,397 

636,204 


Son-ntetaUic : — 

Actiuolite,  tons 

Arsenic,  wbite,  tons  . , 

.\«besto?*,  tons     

Asbe«tir,  tons     

(  hromite,  tons        

Coal,  tons    

Conrndum,  ton!*     

Felspar,  ton*       

("Jraphite,  tons    

iirindsti^nes,  tons  .,.. 

(iypsuni.  tons     

.MaKne^ite,  tons 

Maneanese,  tons     . . . . 

Mii^.  tons   

.M  ineral  pitfnients  : — • 

Barytes,  tons 

Orlires,  tons    

Mineral  water     

Natural  ga",  M.  cn.ft. 

Peat,  ton^    

Petroleum,  bbl 

Phosphate    tons     . . . . 


220 

2,291 

113,115 

25,700 

II,48A 

13,209,371 

262 

15,455 

2,610 

2,580 

470,335 

14,779 

17 


»77,046,082 


82,420 

141,830 

3,491,450 

21,819 

162,618 

31,957,757 

33,138 

.■.9,124 

121,023 

35,768 

849,928 

126,535 

5,46t) 

SI, 021 


550 

6,875 

6,248 

48,353 

1 18,796 

18,319.710 

3.300,825 

3IKI 

1,050 

215,464 

300,572 

217 

2,502 

Product. 

Quantity. 

Value. 

I'vritf-s,  t'Ou?i   

•JM.dlO             1,02^,678 

Iii7,108               205,15» 

1 19.900                000.22C 

1 1  SS'>                    40  .'i.'>4 

Salt,  tons     

Trtlc,  tons    

'To\A\     

Stntriunil    materiah    and    ctay 
products : — 
Cement.  Portland,  bbl 

5.681,032             0,977,021 

3,918,200 

1,300     1               13,000 

4.932  767               l,015,S78 

2,098,683 

23,2 11. ,802                182,651 

397                   2,039 

4,504,599 

Kaolin,  tons    

Sand-Unie  brick,  number     . . 

Stone    

Total    .-itTUotural    iuftt«rials 
and  rifty  products     

$18,712,074 

Grand  total,  191. '>      

»1,38,513,750 

Books  Received. 

ME3IOIR.S   OF   THE    tiEOLOlilCAl,   SURVEY.       .SPECI.VL 

Reports  on  the  Mineral  Resources  op  Ore.\t 
Britai.x.  Vol.  I.  Tu-vcsten  and  Mangane.**: 
Ores.  By  H.  Dewey  and  C.  E.  N.  Bromehead, 
with  contributions  by  T.  Eastwood,  G.  V. 
Wilson,  and  R.  W.  Pocock.  Price  Is.  Vol. 
II.  Barytes  and  Witherite.  By  R.  (r.  Car- 
ruthers,  T.  E.\.stvvood,  O.  V.  Wilson.  R.  W. 
Pocock,  ami  D.  A.  Wr.\y,  \\ith  contrbutions 
by  H.  Dewey  and  C.  E.  N.  Bromehead.  Price 
Is.  (5d.  Vol.  III.  Gypsum  and  jVnhydrite. 
By  R.  L.  Sherlock  and  B.  Smith.  Celes- 
tine  and  Strontianite.  By  R.  L.  Shebix)ck. 
Price  Is.  E.  .Stanford,  Ltd.,  12,  13,  and  14, 
Long  Acre,  London,  W.C. 

Prohibitions  of  export  in  force  in  the  United 
Kingdom  and  in  certain  Aj-lied  and  neutral 
Countries.  .Supplement  to  the  Board  of 
Trade  Journal,  Feb.  17,  191t5.    Price  JJd. 

This  supplement  contains  complete  list.s  of 
articles,  which,  according  to  information  received 
by  the  Board  of  Trade  up  to  the  14th  February, 
are  prohibited  to  be  exported  from  the  United 
Kingdom,  and  certain  foreign  countries,  viz. : 
Denmark.  France.  (Jreece.  Italy.  .Tapan.  the 
Netherlands,  Norway,  Portugal,  Roumania.  Russia, 
Spain,  Sweden,  and  Switzerland. 

Production  of  explosives  in  the  United 
.St.\tes  DUitiNiJ  1914.  By  A.  H.  Fay.  U.S. 
Bureau  of  Mines,  Technical  Paper  107.*  Price 
.5  cents. 


Pkrmissible  explo.-<ives  te.strd  PRioi!  to 
March  1,  1915.  By  S.  P.  Howell.  U.S.  Bureau 
of  Mines,  Technical  Paper  100.  *     Price  5  cents. 

.MKTHODS    of    PREVE.NTIN(i    AND    LIMITING    E.XPLO- 

.  sio.NS  IN  COAL  -MINES.  By  G.  .S.  Rice  and  L.  31. 
Jones.  U.S.  Bureau  of  jtines,  Technical  Paper 
81.*     Price  l.j  cent.s. 


•  A  limited  sui)|>ly  of  these  is  available  for  free  dlstributinn 
by  the  Director.  I'.H.  liiireau  <>{  Mines.  Washington.  D.C.  "heii 
this  supjily  is  cximustetl.  fujiics  can  be  obtained  at  tlie  prices 
mentioned"  from  the  Superintendent  of  l)i«;iimentf,  llo\'>TDm«(it 
Printing  Office,  W.ishingtOD. 
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Official  Notice. 


BRITISH  INDUSTRIES  AFTER  THE  WAR. 

Appointment  of  CotnmUfees. 

Tlie  rresideiit  of  the  Board  of  Trade  has  decided 
to  appoint  Couimittees  to  coiLsider  the  position  of 
rertain  important  British  industries  after  tlie 
war.  especially  in  relation  to  International  com- 
petition, and  to  report  what  measures,  if  any.  aie 
norcssary  or  desirable  in  order  to  safeguard  that 
position. 

The  follow  in;;  Committees  have  been  consti- 
tuted :— 

For  llic  iron,  stfcl  and  etigineering  industries. 
Sir  Clarendon  Hyde  (Chairman)  ;  Mr.  A.  Balfoiu" 


Sir   Husih    BeU.    Bart.  ;    Mr.    A. 
Hollewell  Rogers  ;  and   Mr.    Douf 


.1.    Hohson  I 
:las  Vickers. 


Sir 


For  the  shipping  and  aliipbuildiny  industries. 

Sir  A.  A.  Booth.  Bart.  (Chairman)  ;  Professor 
W.  S.  Abell  :  Sir  Archibald  Denny,  Bart.  ;  Sir 
Edward  Hain  ;  Captain  H.  B.  Hooper  ;  Mr.  James 
Readhead  ;  and  Mr.  Oswald  .Sanderson. 

All  communications  relating  to  the  above 
Conuiiittees  should  be  addressed  to  Mr.  Percv 
.\9hley.  at  the  Board  of  Trade,  S.W. 

The  constitution  of  a  Committee  for  the  Te-xtile 
industries  w  ill  lie*  announced  shortly. 


London  Section. 


Meeting   held   at    Burlinqion    House,    on    Monday, 
March  iWi.   1916. 


MH.    ARTHl'K    R.    LIXG    IX    THE    CH.\IR. 


FUEL    ECONOMY. 

lY  PROFE&SOR  WILLIAM  A.  BOXE,  D.SC,  PH.D..  F.R.S. 

>f  the  Imperial  College  of  Science  and  Technology, 
London,  S.W. 

In  opening  tliis  discussion  it  is  not  mv  intention 
J  do  more  than  to  present  the  saUent  facts  of  the 
tuatjion,  and  to  enlist  active  interest  and  suppoit 
)r  the  work  of  the  British  .Association  Fuel 
conomy  Committee  which  has  been  appointed 
)  consider  it  from  a  national  standpoint.*  It  is 
lost  important   in  regard  to  the  task  that   the 


V  r^Vwf  ^**K  ?''"*»2^  "S"  ^'^"^  the  reader  is  referred  to 


Committee  has  undertaken  that  there  should  be 
;  full  opportumty  for  suggestions  and  criticism, 
)  which  at  thLs  stage  will  be  particvdarly  helpful, 
!    because  unless  there  is  behind  us  the  driving  power 

of  an  enlightened  public  opinion,  our  lalmurs  will 
I   be  largely  in  vain. 

!  Fuel  economy  front  a  notional  standpoint. 

\  The  national  aspects  of  fuel  economy  may  be 
considered  from  two  somewhat  different  stand- 
points— namely  :  (1)  In  view  of  the  economic 
situation  created  by  the  war,  and  the  necessity  of 
enforcing   a   policy   of    national   economy    in   the 

'  utilisation  of  essential  commodities  as  the  best 
means  of  p;i.ying  a  colossal  war  debt ;  and  (2)  in 
view  of  the  interests  of  that  remoter,  but  never- 
theless not  far  distant  future,  when  our  coal 
supply  wUl  be  restricted  by  approaching  exhaus- 
tion. 

It  can  hardly  be  questioned  that  the  chief 
material  basis  of  the  great  industrial  and  com- 
mercial expansion  of  this  country  during  the  past 
century  has  been  our  abundant  suppUes  of  easily 
obtainable  coal,  which,  until  quite  recent  years, 
have  given  us  a  position  of  great  advantage  over 
all  other  countries.  It  is  also  equally  true  that 
we  can  no  longer  claim  any  advantage  in  this  res- 
pect over  our  two  nearest  competitors,  and  that 
our  whole  economic  future  is  dependent  on  our 
ability  to  maintain  abundant  supplies  of  relatively 
cheap  fuel,  which  in  turn,  is  limited  by  the  probable 
duration  not  of  our  total  availaljle  supplies  (wliich 
is  after  aU  only  an  academic  question),  but  of  our 
easUy  workable  coal  seams  in  relation  to  present 
and  future  demands.  In  other  words,  what  we 
have  to  consider  is  how  long  we  can  continue  to 
get  coal  at  a  cost  which  wiU  not  place  us  as  a  nation 
at  a  disadvantage  relative  to  our  nearest  com- 
petitors. 

In  order  that  we  may  the  more  clearly  apprehend 
the  grave  national  importance  of  the  coal  question 
at  this  crisis  in  our  history.  I  will  invite  atten- 
tion to  a  brief  statistical  survey  of  the  world's 
coal  resources,  and  the  relation  of  the  principal 
coal-producing  countries  thereto.  And  in  doing 
so,  I  am  fuUy  aware  that  all  estimates  of  probable 
and  possible  suppUes  of  coal  must  be  regarded  as 
to  some  extent  conjectural,  and  subject  from  time 
to  time  to  revision  as  new  regions  are  geologically 
surveyed  and  opened  out.  Nevertheless,  there 
are  good  grounds  for  believing  that  the  extent  and 
distribution  of  the  world's  coal  reserves  are  now 
sufficiently  well  known  to  warrant  a  tolerably 
accurate  forecast  of  the  future  to  be  made. 

The  world's  coal  resources. 
According  to  an  exhaustive  and  very  illuminating 
report  upon  the  World's  Coal  Resources  issued  by 
the  International  Geological  Congress  in  1913, 
the  total  probable  and  possible  reserves  of  coal  of 
all  kinds  (including  anthracites,  bituminous  coals, 
and  lignites)  available  within  6000  feet  of_  the 
earth's  surface,  are  estimated  to  be  7,,397,553 
nuUion  metric  tons  ;  or,  approximately  6000 
times    the    present    total   annual   consumption.t 


t  See  alao  W.  F.  Eeid,  this  J.,  1915,  775.— Ed. 
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Therefore,  the  world  as  a  whole  need  have 
no  fear  of  any  speedy  exhaustion  of  its  roal 
supplies. 

Of  the  estimated  total  reserves.  '(VTo",,  are 
anthraoitt>s  (mainly  located  hi  China),  r>2"5°o  are 
bituminous  i-oaL<.  40-5  "o  helonj;  to  the  lo-s  valuable 
sub-bituminous  ihvss.  which  includes  all  the 
lignites  and  tertiary  brown  coals. 

A  survey  of  the  geojjrapliical  distribution  i>f  the 
estimated  reserves  should  cause  tlie  belligerent 
powers  of  Europe  to  recognise  the  foUy  of  the 
present  wholesale  destruction  of  human  life  and 
accumulatetl  wealth,  for  no  less  than  »>9"o  of 
the  total  are  located  in  America  (almost  wholly  in 
North  America).  17;>"rt  iu  Asia.  lOti",,  in  Kuropo. 
2-1  "o  in  Oceania,  and  only  OS°u  in  .Vfrica.  It  is  a 
significant  fact  that  the  two  ti-opical  Continents 
of  South  America  and  Africa  are  practically 
destitute  of  toaKieUls  of  any  economic  importance. 
The  future  wealthy  republics  of  South  America 
must  continue,  as  herett)fore.  to  import  coal, 
machinery,  and  heavy  manufactured  goods,  in 
exchange  for  agricnitiiral  produce  and  raw 
materials. 

Pursuing  the  matter  a  little  further,  we  find 
that  of  the  total  estimated  reserves,  .j1-S°u  are 
located  in  the  United  States,  16-4  "o  in  Canada, 
13-5 "„  in  China.  5-7 "„  in  Germany.  2-6'*|j  in  Great 
Britain,  2-4  °o  in  Siberia.  2-2''n  in  Australia,  and  only 
0-S°o  in  Russia.  I  think  that  China's  resources 
have  probably  >)een  consideraVdy  under-estimated  ; 
and  1  .should  be  inclined  to  place  China  second 
to  the  United  States.  Otherwise  the  relative 
positions  of  the  remainii^  countries  are  probably 
substantially  as  stated.  It  is.  therefore,  not 
difficult  to  foresee  where,  in  the  not  far  distant 
future,  when  Europe's  coal  supplies  approach 
exhaustion,  the  world's  chief  centres  of  manu- 
facturing industry  will  be  located. 

The  relative  insignificance  of  Great  Britain's 
coal  reserves  is  a  fact  of  which  our  commercial 
and  ruling  classes  seem  to  be  profoundly  ignorant, 
otherwise  eflfective  measures  would  have  been 
taken  long  ago  to  check  the  criminal  wastefulne-ss 
of  all  classes  of  the  community  lusing  coal. 

It  must  be  our  business  not  only  to  make  these 
facts  universally  kno«-n,  but  to  insist  upon  the 
Government  taking  immediate  effective  action  in 
the  direction  of  e.stablLsliing  some  systematic 
supervision  and  control  of  fuel  consumptions  in  all 
large  industrial  areas,  and  of  furthering  .scientific 
investigations  on  a  large  scale  upon  the  lietter 
utilisation  of  coal.  Chemists  have  succeeded  in 
rousing  the  Government  to  action  in  regard  to  the 
revival  of  our  languishing  coal-tar  colour  industry. 
l)ut  no  organised  l)Oily  of  scientific  men,  so  far  as 
1  know,  lias  hitherto  thought  it  important,  or 
worth  while,  to  take  similar  action  in  regard  to 
the  vastly  greater  subject  of  fuel  economy  and 
the  proper  utilisation  of  coal.  The  time  for 
action  has  now  come,  and  if  we  fail  to  discharge  this 
obvious  duty,  we  shall  have  forfeited,  as  a  cla.ss, 
all  claim  to  lea<lership  and  public  esteem. 

The  world's  demands  for  coal  are  increasing 
rapidly  year  by  year.  Thus  in  190:?.  they  were 
SOO  million  tons  ;  five  years  later  -tliat  is  in 
190.t — they  had  increased  to  about  1.000  million 
tons  ;  and  by  the  year  191:'..  they  amounted  to  no 
less  than  1.2.50  niillion  tons.  This  represents  a 
continuous  increase  over  a  ten-years  period,  at  a 
"compound  interest"  rate,  of  nearly  5%  pur 
annum,  which  rate  is  hardly  likely  to  dimini.sh 
after  the  conclusion  of  the  present  war. 

Inamnuch  as  the  world's  demands  have,  during 
the  period  in  question,  been  principally  supplied 
by  three  countrif-s — namely,  the  United  .States, 
(ircat  Britain,  and  Germanv — which  between  them 


1   have    annuallv     raised     practically    83",,    of    tho 
coal  consumed    in   the   world  —  wi-   may   now  coii- 
I    centratc  our  attention  upon  the  statistics  for  these 
I    countries. 

I        If  we  examine  the  annual  outputs  of  anthracite 

(    and    bituminous    coals    (lignite    and    hrown    coals 

I    have     been     exchuled     because    of     tlieir    relative 

unim|)ortance.  although  Gerniany  annually  raises 

large   tiuantities  of   brown   coal   for  consumption) 

of  the  three  countries  for  each  of  the  fifteen  years 

1900  to  1914  inclusive,  excluding  the  outputs  for 

the  last  of  these  yeai-s.  all  of  which  showed  a  sharp 

decline  owing  to  industrial  dislocation  sulisequeiit 

upon  the  outbreak  of  the  war.  and  the  year  1912 

for  the  British  output,  which  w.as  jilTected  by  the 

great  coal  strike,  we  find  that   the  outputs  of  all 

1   three    countries,    and    particularly    those    of    the 

United  .states  and  (iermany.  showed  a  progressive 

i    increase   over  the   whole   period. 

I  If  now.  the  average  outfiuts  for  each  of  the 
three  successive  quinquennial  periods  included 
in  the  fifteen  years"  survey  be  taken,  the  following 
figures  are  obtained,  which  indicate  that  the  output 
of  the  United  States  is  increa.sing  annually  at  a 
"'  compound  interest  "  rate  of  0"„,  that  of  Germany 
at  a  compound  rate  of  4°o-  while  the  British  output 

.  is  increasing  at  a  compound  rate  of  only  2°„. 
Assuming  that  these  relative  rates  of  increase  are 

I  inaintaine<l  after  the  war.  it  may  be  predicted 
that  Germany's  output  of  coal  will  overtake 
that  of  Great   Britain  about  twenty  years  hence. 

I  when  each  coimtry  will  lii^  ])roducing  some  (2ii 
million  tons  per  annum. 

Coal  productions  of  the  United  Statf3.  Great  Jlrilu, 
and    (lermany — Quinquennial    averages,    1900  !■ 
1914 — millions  of  Ions  per  anmim. 


rnited 
Stete&. 

Great 
Britain. 

GernuiA 

1000-4 

1305-9 

s    III 

228-8 
256-0 
269-9 

2-0 

1 12-i 
139-8 
la"-: 

4-0 

1910-14     

Approximate  percentage 
rate  of  increase  (com- 
poiind  interest)    

The  following  quinquennial  averages  of  BritisI 
output  of  coal  for  a  period  of  4.'>  years  from  1871 
to  1914  indu.sive,  shews  how  closely  the  continuoii 
imrease  in  production  has  followed  a  2°<,  com 
pound  interest  law. 

Coal  productions  in  Great  Britain — QuinqueiDiii 
averages,  1870  to  1914 — millions  of  t«n»  !>■ 
annum. 


Perivel. 


Average 
Output. 


Calcubtcdat2\ 
CSompouDd  iDten-ki 


1870-4 

121-5 

121-5 

1875-9 

134-0 

131-1 

1880-4 

lJD-0 

1481 

1885-9 

165U 

16S.-. 

1890-4 

180-0 

180.i 

1895-e 

i;020 

199-8 

1900-4 

227-0 

2201 

1905-9 

2560 

2430 

1910  M 

2700 

268-2 

There  are  three  jjoints  to  which  1  desire  to  I'l 
attention  in  coiuieition  with  these  figures.  T! 
first  is  that  the  total  outputs  by  no  means  repn-s'- 
the  real  rate  of  depletion  of  oiu-  available  suppli- 
a  vast  amount  of  <-oal  is  left  behind  in  the  Dii 
lipcause    imder   present    intiividualisfii-   i-onrliti" 
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it  (loos  not  pay  to  bring  it  to  tho  surfaoo.  A 
liijisjcr  jii'olit  on  llio  caitital  of  a  loUifry  lOiiipany 
can  often  lie  earned  l>y  workingthe  better ela.shes of 
coal  and  leaving  the  softer  or  inferior  ^'ades 
nnd<'r>;round.  Aecordiiif;  to  figures  issued  in  tlie 
Kepovt  of  tlu!  lilO.")  Royal  Coniniission  on  Coal 
.Siipjilies    this    wastag*;    anunnited    to    about    25 

Ser  eent.  of  the  total  <-oal  won  ni  the  larger  eoal- 
elds.  and  personally.  I  consider  this  to  be  a  con- 
servative estimate.  The  cpiestion  of  checking 
this  wastage  is  one  of  siii>renie  national  importance. 
Much  of  the  coal  now  left  in  the  mine  ought  to  be 
hrovight  up  and  converted  at  the  pithead  into 
lUieful  forms  of  energy  and  products  for  public 
purposes.  Some  people  put  it  forward  as  an 
argument,  in  favour  of  the  nationalisation  of  mines. 
and  most  of  us  will  I  suppose  agree  that  the  nation 
should  possess  and  exercise  some  power  of  control 
or  supervision  in  such  a  matter. 

But  from  the  yrosti  amount  of  coal  actually 
Itrcuigh!  to  the  surface  a  certain  deduction  must  be 
made  on  account,  of  power  expended  in  the  actual 
mining  operations  (winding,  hauling,  pumping, 
ventilating,  etc.)  Iiefore  we  arrive  at  the  net  coal 
available  for  public  consuiupton.  Tliere  are 
great  difl'erences  in  the  efflciencies  of  colliery 
machinery  for  such  purposes.  Here  again  some 
supervision  by  an  Advisory  Fuel  Board  would 
certainly  effect  economies  in  the  case  of  inefficient 
plants. 

Wo  are  all  painfully  conscious  of  the  sub- 
stantial advances  of  the  price  of  coal  for  manu- 
facturing purposes  during  recent  years  ;  selecting 
the  two  triennial  periods,  1897-9  and  1907-ti. 
respectively,  as  a  base  of  comparison,  the  average 
pithead  price  of  coal  increased  from  (5-62  to  8()t3 
shillings  per  ton,  or  by  more  than  30  °o-  ^nd 
the  result  of  the  great  coal  strike  of  1912,  and  the 
legislation  which  it  provoked,  has  been  to 
accelerate  this  rise.  The  increase  in  the  cost  of 
getting  coal  in  tliis  country,  due  partly  to  deeper 
workings,  partly  also  to  greater  precautions  for 
ensuring  the  safety  of  the  miner,  as  well  as  to 
higher  wages,  is  a  matter  of  serious  public  concern. 
Much  of  this  increase  is  inevitable  and.  therefore, 
unavoidable  ;  but  it  can  be  effectively  counter- 
acted by  corresponding  economies  in  the  uses  of 
eoal. 

I  come  next  to  our  export  trade  in  coal,  about 
which  there  is  much  difference  of  opinion.      During 
the  past  sixty  years  it  has  increased  something 
like   twenty-fold  and  since   1870  the    proportion 
of  exported  coal  to  the  total  output  has  increased 
froin  about   13%  to   over  30%.   whilst    its  per- 
centage value  relative  to  our  total    export  values 
has  increased  from  t-3  to   10-4  °o-       I'l  the  year 
1913  we  exported  97-7  million  tons,  or  34%,  of  our 
?ross   output,   valued   at   £.53.000,000.     We   now 
transact  70 °o  of  the  world's  sea-borne  coal  trade, 
ind  as  the  trade  is  so  vital  to  the  maintenance 
3f  our  mercantile  supremacy,  it  is  hardly  likely 
■.hat  our  Government  would  want  to  hamper  it. 
nuch    less    to    see    it    diminished.       As    it    will 
Drobably  go  on  increasing  for  some  time  to  come, 
he  question  of  the  re-impo.sition  of  our  export 
luty  is  almost  certain  to  come  up  in    the  near 
utitfe.       Every    shilling    of    dutv    imposed    per 
on  woidd  bring  in  to  the  Treasury   £5.000.000 
er  annum,   and  I   venture  to   suggest  that  the 
iovernnient     might     well     impose^  a     dutv    the 
roceeds    of    which    should     be     earmarked     for 
nvestigations  upon  coal  and  fuel   economy,   and 
1  loan.s  in  aid  ot  installing  improved  means  of 
sing  f\iel. 

With  regard  to  our  home  consumption  of  coal, 
•hich  since  1871  has  increased  from  40  to  4-5 
)ns  per  annum  per  head  of  population,  there  will 
s  general  agreement  about  the  prodigious  waste 


and  ini-rticiency  which  is  going  on  everywhere 
around  us  every  hour  of  the  year.  The  1905 
Hoyal  Commission  estimated  that  the  possible 
saving  in  our  annual  coal  bill  at  that  timeamounted 
to  between  10  and  tiO  million  tons,  or  say  about 
30%  of  the  total  fuel  burnt  ;  but  even  tliis  was, 
in  my  opinion,  an  under-estimate  of  the  real 
waste  at  that  time,  and  probai>ly  there  is  to-day 
ipiite  as  great  a  margin  for  economy.  Now  it  is 
pertinent  to  ask  what  )'"'''''■  action  have  the 
(iovernnient  or  our  scientilic  and  industrial  leaders 
taken  since  1905  to  clieck  this  criminal  waste. 
The  answer  is  absolutely  nothing  :  for  anything 
that  has  iM^en  done  in  a  public  way.  the  1905 
Commission  might  never  have  reported.  Nor  was 
the  .subject  mentioned  wlien  ministers  of  the  Crown 
.addresseil  lately  the  pioneers  of  economy  who  rolled 
up  in  their  motor  <-ars  from  Park  Lane  to  the 
Guildhall,  upon  the  virtue  and  necessity  of  national 
saving  at  this  crisis.  Yet  of  aU  directions  in 
which  national  economy  can  be  most  healthfully 
and  advantageously  exercised,  this  is  perhaps 
the  most  ol)vious  and  prolific.  Why  should  not 
deputations  from  our  scientific  and  technical 
societies  be  sent  to  W^hitehall  to  insist  on  some- 
thing being  done  ?  The  nation  has  a  right  to 
expect  that  its  scientific  leaders  shall  not  allow 
tho  Government  to  overlook  such  an  import^ant 
matter. 

As  the  basis  of  an  estiiuate  prepared  by  Mr. 
George  Beilby  for  the  1905  Royal  Commis.sion. 
we  can  form  the  following  approximate  estimate 
of  the  relative  magnitude  of  the  various  >ises  of 
coal  in  this  country,  which  are  roughly  gi'oupeil 
under  5  heads. 


(1)  Mines  and  f.irtories    

(2)  Iron,     steel,     inetalUirgic.al. 

pottery,    and    ceramic    in- 
dustries      

(3)  G.is  works     

(4)  Raihvays  and  coasting 
steamers  

(5)  Domestic  purposes 


Power  purposes 
.■!0-0°o 


)(J 

Carbonisation 
20-0  "„ 

20 
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The  Committee  which  has  been  appointed  by 
the  British  Association  includes  prominent  repre- 
sentatives of  the  principal  industrial  users  of  fuel, 
as  well  as  eiuinent  '"  power  "  engineers  and 
chenusts  who  have  made  a  special  study  of  gaseous 
fuels  and  combustion  ;  and  while  every  important 
branch  of  fuel  technology  is  represented,  there 
is  no  preponderating  interest,  so  that  the  problem 
of  fuel  economy  and  the  proper  utilisation  of  coal 
will  be  reviewed  from  a  national  and  not  from 
any  sectional  standpoint. 

The  scope  of  the  inquiry  being  so  wide,  the 
Committee  has  wisely  decided  to  resolve  itself 
into  five  different  Sub-Committees,  each  with  its 
own  Chairman,  for  the  detailed  consideration  of 
the  following  five  important  aspects  of  the 
problem. 

T.  Chemical  and  Statistical  (including  the  chemi- 
cal nature  of  coal  and  the  character  of  the  principal 
British  coal  seams).  Chairman  :  Dr.  ,1,  T.  Dunn, 
of  Newcastle-on-Tyne. 

II  Carbonisation  (including  gas  works,  coking 
ovens,  low  temperature  distillation,  and  the 
utilisation  of  products  derived  therefrom),  /'uair- 
man  :  -Mr.  T.  Y.  Greener,  of  Beamish.  C  o. 
Durham. 

III  Pon-er  and  Steam  Baising,  including  experi- 
ments of  pulilic  power  schemes.  Chairman  : 
Mr.  Chas.  Merz.  of  London. 
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IV.  MctalltiniUiil  [Iron  initl  Sieel)  and  Ceramic 
/HrfiiWnVs.  I'liaiiimm  :  Or.  J.  E.  Stead.  F.R.S.,  of 
Middlesbrough. 

V.  Domestic  Smoke  Preveulioii,  hu-Xwdhia 
proliloms  relative  to  doniestie  heatinfr.  Chairman  : 
Mr.  K.  1>.  Simon,  of  Manchester  (who  is  also 
I'hairuian  of  the  Manchester  Corporation  Com- 
mittee on  Air  Pollution). 

It  will  he  the  first  dvity  of  each  Suh-Coniniittee 
to  collect  the  data  and  information,  whether  i)iil>- 
lished  or  otherwise,  as  \\ill  enable  it  to  report  to  tlu- 
General  Committee  as  to  the  present  state  of 
science  or  practice  in  relation  to  the  particular 
aspect    of    the    fuel    question    falling    within    its 

?vu-view  and  in  the  cases  of  Suli-Committecs  11., 
II.,  and  IV..  they  will  endeavour  to  airive  at  a 
judimient  as  to  (1 )  the  j>robable  arer(tt]C  elliciencies 
actually  realised  in  practice,  (2)  the  best 
.tvcrasie  etflcieneies  which  might  be  expected 
if  the  best  appliances  and  methods  were  univers- 
ally employed,  and  (:{)  the  proliable  margins  of 
economy. 

The  General  Committee  will  sit  at  intervals  to 
receive  and  discuss  memoranda  submitted  by  the 
various  Sub-Committees,  and  such  as  are  approvi'd 
will  probably  be  referred  to  a  special  Com- 
mit ti'e  appointed  to  edit  the  various  memoranda 
for  publication  and  to  draft  the  main  covering 
Report. 

Having  thus  reviewed  the  present  state  of 
science  a^d  practice  relative  to  coal  and  its  uses 
in  the  various  principal  industries,  the  Committee 
will  then  proceed  to  consider  the  question  of  the 
ways  and  means  by  whi<h  economies  already 
within  reach  can  be  realised,  and  what  steps 
(if  any)  should  l>e  taken  in  the  direction  of  public 
control  and  supervision  of  fuel  consmnption  : 
this  part  of  the  in(iuiry  will  necessarily  include  the 
consideration  of  the  question  of  how  far.  and  on 
what  lines,  the  Government  may  help  either  ))y 
the  establishment  of  a  Fv\el  Advisory  and  Control 
Board,  or  by  the  carrying  out  of  large  scale 
investigations  in  a  Central  Fuel  Expeiiniental 
Station,  or  both. 

Now  it  is  highly  important  that  the  Committee 
should  not  only  be  assured  of  the  active  interest 
and  support  of  the  fuel  using  indu.stries.  but  also 
that  suggestions  and  information  bearing  u))on 
its  work  should  be  freely  conmiunicated  to  it, 
either  openly  or  confidentially,  as  the  case  may  be. 
Such  communications  may  be  made  in  the  first 
instance  either  to  myself,  as  Chairman  of  the 
General  Conunittee,  or  to  .Mr.  10.  1).  Simon,  of  20, 
.Mount  Street,  Manchester,  the  .Secretary  :  they 
will  then  be  passed  on  to  the  Chairman  of  the 
l)articular  Sub-Committee  concerned.  Any.  and 
all  communications  marked  "  roiifidnitial."  and 
intended  for  the  guidance  of  the  Committee  in 
arriving  at  its  conclusions,  will  be  so  treated  ; 
on  the  other  hand,  due  acknowledgment  will  be 
matle  of  the  source  of  any  information  which  may 
be  comnnmicated  for  puliliration  and  of  which 
use  is  made  in  the  Report. 

As  Chairman  of  the  Committee  I  natuially  feel 
sfjme  hesitation  in  putting  forward  any  decided 
views  of  my  own  whilst  matters  arc^  siih-jiidicp. 
lest  I  should  lay  myself  open  to  the  aciiisalioii  of 
seeking  to  prejudice  the  incpiiry.  In  order,  how- 
ever, to  give  point  to  this  discussion  I  may  pel  hai)H 
indicate  a  few  of  the  more  important  aspects 
of  the  problem  which  seem  to  me  to  ntiiuire  special 
consideration;  no  doubt  others  equally  impoitard 
will  be  suggested  during  the  discussion,  and  1 
have  purposely  not  attempted  to  make  a  complete 
or  exhaustive  list. 

(1)  In  the  fir.st  place,  there  is  a  gi-eat  need  of 
mucli    further    experimental    research    upon    tlie 


chemical  character  of  coal,  about  which  we  .arc  still 
very  ignorant.  M  present  our  kiioulcdiic  con- 
cerning the  combustion  and  dislillat  ion  of  coal  is 
entirely  empirical,  and  will  necessarily  remain  so 
until  we  have  gained  a  much  clearer  insight  into 
the  real  nature  of  the  complex  compounds  con- 
tained in  the  coal  substance,  and  of  the  me<hanisni 
of  their  decomposition  by  heat. 

(2)  Concuriently  witli  such  an  incniiiy  tliere 
should  lie  undertaken  a  systematic  chemical 
survey  of  the  principal  seams  in  Ihitisli  coal- 
lields.  for  not  onl\  do  coals  from  dilTen-ut  seams 
vary  grcath'  m  their  physical  tcxtiu'c  and  chemical 
character  but  also  consiihralile  variations,  may  ho 
traced  along  one  and  tlie  same  scam,  and  it  is 
important  that  such  dilTi'rences  and  variations 
shoiUd  be  systematically  worlonl  out  and  iri.'ide 
])ulilic.  'Pile  di'termination  ami  comjiilation  of 
s:icli  data  woidd  bi'  in\  .-dualili'  to  Tnanufjictiu-era, 
atul  when  coniiili'tcil  would  piovidcr  a  basis  for  a 
scientilic  clas.silicalioii  of  British  coals  generally, 
which  at  present  we  do  not  possess. 

(3)  The  problem  of  low  temperature  distillation 
is  of  great  national  importance,  both  from  the  point 
of  view  of  the  domestic  smoke  ((uestion  and  as  a 
source  of  hydrocarlion  oils  suitalile  for  motor 
spirit.  1'he  use  of  raw  coal  for  domestic  fires, 
steam  raising,  and  fvu'uace  work  generally  is  a 
barbarous  custom  which  from  a  chemical  jioint  of 
view  camiot  lie  defi'uded.  The  investigation  of 
the  manulactm-e  and  uses  of  smokeless  "  semi- 
coke  "  is  not  a  matter  which  ought  to  l)e  left 
entirely  to  priv.ate  entei-pris(?  ;  it  slioidil  be  supple- 
mented by  a  systematic  investigation  on  behalf  of 
the  public  by  disinterested  experts  aided  by 
s>d)stantial  Government  grants. 

(4)  In  connei-tion  with  the  subject  of  carbonisa- 
tion.  I  desire  to  repeat    the  views  vvhicli    I  have 
already  expressed  on  several  former  occasions  an 
to    the    unsatisfactory    situation    in    thi'    cokiiip 
industry.      It  is  to  be  deploied  that  out  of  the  2(1 
million  tons  of  coal  carl<onised   for  hard  metall- 
urgical   <oke  in  the  year  l!)i:{.  no    less    than  fl-.T 
million     tons    were    treated     in    becvhive    ovens, 
involving   a   de.ad    loss   in    values   of   bv-produrl'- 
of    somelhing    like    £2.r)n(),00(l    sterling'.      In    face 
of  th.:  faii   that  all  b(Mvhive  ovens  have  long  a^o  j 
been  aliolisbeil   in  Germany,  tbeii' ontii'U.ance  in  I 
this  country  is  a  grave  reflect  ion  upon  our  industrial 
(iconomies.  and    I   suggest    that    the   (Jovernineiil 
be  pressed  to  give  a  reasonable'  time-limit  lieyondj 
which  no     bee-hive    oven     installation    shall    lie  I 
allowed  to  remain  in  operation. 

But  the  present  situation  in  the  by-proihul 
coking  industry  itself  <alls  for  immediate  actioii.| 
We  ilepcnd  largely  upon  this  branch  of  indusfry| 
for  oiu'  supplies  of  benzol  and  toluol  which  an- 
essential  for  the  numufacture  of  bii;h  i'xplosiM•^, 
and  one  would  have  thought  that  long  ago  tli' 
.Minister  of  Munitions  would  have  established  » 
systi^matic  chemical  inspection  and  sujiervi-sien 
of  all  by-product  coking-plaTits.  but  this  has  nei 
been  done.  I  have  ri'peatedly  drawn  the  attiii 
tion  of  the  .Ministry  to  this  serious  oniissinn 
and  have  ottered  to  help  in  organising  siidi  : 
control,  but  tn  no  purpose. 

The  posiliim  in  reganl  to  tin?  supplies  of  henze 
and  toluol  ma.\'  In:  sulliciently  gauged  by  a  stab' 
ment  i-ecen(!v  nuole  in  tbi!  llniteil  .Stat  c-s  (ieologii  .i 
Survev  Hulletin  .No.  251.  that  benzol  norniall' 
selling  for  2<l  cents  or  b-ss  a  gallon,  has  been  sold  ii 
.\merica  at  .$1-25  for  imrmaliale  shipment  aial  fi' 
(15  cents  on  contract  ;  whilst  toluol,  with  a  iioriii.i 
price  of  25  cents,  has  been  sold  for  as  much  as  N 
a  gallon  for  iniuiediatc  delivery  and  for  $4.2 
on  contract. 

Anyone  who  has  perused  the  i-eciMit  numbers  i 
the    excellent    Coking    and    By-I'roduct    Sectie 
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issued  inoiitlily  I>y  the  "  (ias  World  '"  will  ln^awaro 
of  the  sei-ioiis  dissatisfaction  uitli  the  Ministry  of 
Miiiiitions  wliiili  is  pn^valcnt  tliroiinliout  tin'  liv- 
prodiu't  cokiiijz  industry.  A  (lapcr  nccntly  read 
before  tln^  ('oi;i-  Oven  .Manatroi's'  Association  l)y 
Mr.  G.  Stanley  Cooper  on  "  .Some  Ditlicidties  ilue 
to  War  "  was  a  scathing  indiitinent  of  the  policy 
of  the  tioverninent  in  connection  witli  by-product 
coking  as  a  munitions  industi-y.  I  am  con- 
strained to  (juote  one  parairraph  from  the  pa])cr 
hooause  it  is  an  ci\dorsenient  of  all  that  I  liave 
publicly  said  diuiuti  tli<'  past  six  mouths  with 
reference  (o  tlie  s<andalous  neglect  of  the  Govern- 
luont  in  tliis  particular  : — 

"  In  view  of  the  importance  of  heuzol  in  Ihi^ 
present  crisis  it  is  ratlier  surprising  that  we  have 
not  had  some  ollicial  i;uidaiice  with  rcirard  to  the 
best  method  of  workiui^  our  plants  to  produce  the 
lai-gesl  yield  of  hen/.ol.  etc.  ...  1  think  that 
the  first  sIc])  wluch  tlie  Ministry  of  .Muuiti:)ns 
OUfjlit  to  have  taken  was  to  .appoint  a  (  ommittee 
of  practical  men  to  investigate  the  question  and 
give  us  all  tlie  henefil  of  those  investigations. 
They  should  tell  us  not  o]d\  what  to  do.  hut  how 
to  do  it." 

In  ccuumeidiug  upon  this  paper,  a  "  tias  Worhl  " 
leader  remarks  :  — 

"  From  the  tone  of  the  discussion  it  may  be 
gathered  that  it  is  the  intention  of  the  Association 
to  make  strong  representations  to  the  Jlinistry 
of  Miuutions  that  the  industry  should  be  con- 
sulted on  all  propositions  allecting  its  members — 
a  very  necessary  step  if  the  liest  results  are  to  be 
attAined." 

(5)  The  question  of  power  production  and 
steam  raising  wiU  receive  special  .attention  by  the 
Committee,  for  the  margin  of  realisable  economy 
in  this  direction  is  admittedly  very  large.  Here  it 
is  a  question  not  merely  of  the  efficiencies  of  the 
various  types  of  prime  movers,  but  also  of  the 
orjjanisation  of  pid^lic  power  schemes  and  the 
utilisation  of  the  various  forms  of  surplus  energy 
which  are  now  wasted  in  every  large  indus- 
trial ai-ea.  I  have  dealt  with  this  question  fully 
in  my  recent  Uoyal  Iu.stitution  Lectures,  anil 
time  does  not  permit  of  my  developing  it  fiu'ther 
to-night. 

(0)  Considerable  progress  has  been  made  within 
the  past  few  years  in  the  dii'ection  of  utilising 
surplus  coke  oven  gas  and  blast  furnace  gas  fcjr 
power  ami  heating  pi;rposes  in  the  iron  and 
steel  industries,  but  much  reiuains  to  be  done 
in  the  way  of  accelerating  the  change  over  from 
the  olil  uneconomical  arrangements  and  settmg  out 
of  plant  liefore  the  possiljle  economies  are  fully 
realised.  When  by-product  coke  ovens,  blast 
furnaces,  steel  furnaces,  and  rolling  mills  are 
universally  located  on  one  site  antl  put  under 
one  management,  it  will  be  possible  to  turn  out 
a  ton  of  finished  steel  section  from  the  rolling 
mills  with  the  expenditui-e  of  no  more  coal  than 
must  1)6  charged  into  the  coking  oven  in  order  to 
provide  the  necessary  coke  for  tlie  l>last  furnace. 
The  need  of  gas  producers  and  coal  fired  lioilers 
in  the  steel  works  and  rolling  mills  v^ill  dis- 
appear, except  perhaps  in  the  manufactm'e  of 
special  steels,  and  in  armament  works.  Our 
present  output  of  iron  and  steel  might  be 
achieved  with  about  two-thirds  of  our  present 
fuel  consumption. 

Discussion. 
Dr.  Chaule.s  Carpenter  said  that  no  thinking 
iiian  could  be  present  at  that  meeting  without 
being  conscious  of  the  fact  that  they  were  face  to 
face  with  a  very  grave  situation,  affecting  not  onlv 
the  present,  but  the  future  of  this  country.  One 
fact  he  thought  nmst  come  home  to  everv  one  of 
Uem,  namely,  that  it  was  high  time  they' realised 


that  their  birtluight  in  the  laud  wa-s  not  only 
lilierty.  but  au  intiTest  in  the  disposal  of  it.s 
mineral  resources.  I'rofe.ssor  Bone  liad  pointed 
Old  their  great  importance  to  tlie  welfare  of  this 
country  :  and  he  thought  they  could  not  but  agree 
that  they  certainly  ought  to  have  something  to 
say  with  regard  to  their  utilisation.  The  only 
difficulty  Wiis  how  they  were  to  put  that  principle 
into  practice.  Professor  Bono  had  given  an 
example  of  the  attitude  of  the  most  up-to-date 
tioverimient  department  tlu'y  had  hail  in  this 
country,  namely,  the  .Ministry  of  .Munition;-,  to 
the  coking  industry.  Vet  it  w;is  to  the  (Govern- 
ment they  must  look  if  anything  were  to  be  done 
in  putting  the  fuel  problem  on  a  proper  basLs.  It 
was  perfectly  certain  that  individualism  had 
entirely  lirolien  down.  Fi'om  whatever  aspect 
the  coal  question  was  looked  at.  present  methods 
were  absolutely  wrong  ;  for  instance  the  expoi-t 
of  coal  was  untrammeled  and  uncontrolled  in  any 
way.  the  producers  of  the  coal  sending  it  out  of 
the  country  for  a  few  extra  pence  a  ton  to  those 
who  were  competing  in  nearly  every  industry. 
And  it  they  looked  at  the  matter  from  the  point 
of  view  of  the  utilisation  of  the  energ>-  that 
existed  in  the  coal,  the  jircsent  state  of  atlairs  was 
equally  unsatisfactory. 

He  supported  Professor  Bone's  suggestion  \v  ith 
regard  to  the  great  importance  of  arriving  at 
some  opinion  as  to  what  was  possible  in  the  way 
of  converting  the  energy  of  the  coal  into  fuel. 
Speaking  for  one  industVy  wliich  appeared  in  the 
figures  Professor  Bone  had  placed  before  them, 
he  did  not  think  there  was  any  industry  in  the 
country  which  knew  so  little  of  what  was  possible 
to  be  achieved,  than  the  industry  engaged  in 
carlionising  coal  for  the  production  of  illuininating 
gas.  The  present  working  was  quite  empirical; 
aud  he  did  not  know  that  any  real  steps  had  been 
taken,  except  in  a  crude  and  elementary  manner, 
to  fix  a  goal  for  their  efforts.  There  was  no 
standard  result  to  guide  them  as  to  how  coal 
should  be  carljonised.  and  in  what  degree  they- 
were  obtaining  the  best  possible  returns.  He  did 
not  tliink  they  coidd  rely  upon  those  responsible 
for  working  gas  undertakings,  who  were  no  different 
to  other  manufacturers,  aud  unUkely  to  take 
upon  themselves  the  respousil)Lhty  of  making  this 
investigation.  But  he  thought  there  was  much 
to  be  said  for  the  admiral>le  suggestion  made  liy 
Professor  Ai-mstrong  at  Newcastle,  that  a  small 
tax  should  be  levied  upon  the  coal  raised  to  be 
applied  for  the  specific  pm-pose  of  protecting  the 
user. 

As  had  been  pointed  out.  and  he  agreed,  it  was 
their  dutv  to  take  the  matter  up  seriously,  and 
Ijring  it  home  to  the  Goverimient.  though  he 
realised  that  was  a  most  difficult  problem.  With 
regard  to  the  work  Professor  Bone  had  done  on  the 
utilisation  of  the  energy  of  heating  gas,  he  was 
afraid,  like  manv  other  pioneere  and  investigators, 
Professor  Bone  was  not  Ukely  to  reap  the  full 
benefit  which  was  bound  to  accrue  from  that 
work,  but  he  had  set  many  people  thinkii^.  It 
had  been  proved  to  be  economic  iu  many  cases, 
and  on  a  considerable  scale,  to  substitute  gas  heat 
for  soUd  fuel,  simplv  bv  reason  of  the  fact  that  tlie 
amount  of  heat  required  to  be  put  into  the  article 
which  needed  the  heat  was  so  absolutely  under 
control. 

Professor  H.  E.  Abjistroxg  expressed  great 
surprise  that  Professor  Bone  should  come  forward 
to  sneak  of  the  work  of  the  British  Association 
before  then-  .Societv.  of  work  which  then-  .Society 
ouebt  to  have  done  years  and  years  ago.  \\  hat 
wal  a  Committee  of  the  British  Association  .-  It 
was  a  Committee  of  one.  he  said,  with  pow-er  to 
add  to  its  number.  The  Committee  was  Professor 
Bone  ;  he  had  had  the  wit  to  gather  certain  men 
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around  him  and  had  led  them  to  take  on  this 
work.  The  British  Association  was  a  mere 
ligment  of  tlit»  imagiuation.  It  did  not  exist 
except  for  a  few  ho\irs,  once  a  ye^v.  It  was  a 
pure  farce  that  a  subject  of  such  vast  importance 
shoidd  l>e  undertaken  in  such  a  way.  The  question 
was  whether  they  were  or  were  not  going  to  take  this 
matter  in  hand  themscl vi>s  ?  The  Society  ought  not, 
for  one  moment,  to  allow  I'lHifessor  Bone  to  con- 
tinue this  so-called  British  Association  Committee  : 
the  task  he  liad  set  himself  ought  to  be  the  work 
not  merely  of  a  Couunittee  but  of  the  whole  ^Soc^ety 
of  Chemical  Industry.  What  was  the  Society 
going  to  do  ?  They  had  lieard  their  ['resident 
speak.  Within  the  next  few  weeks,  were  tlu*y 
going  to  tell  the  Government  what  to  do  in  this 
matter  of  fuel  economy  and  insist  on  their  following 
the  advice  that  was  given  them  ?  Evcryiuie 
knew  the  piMl)lem  Wivs  of  the  gi"e«test  unportance 
to  industry  generally  :  that  our  existence  as  a 
commercial  and  manufacturing  nation  was  at 
stake.  It  was  not  a  question  of  thinking  of 
Germany  alone.  They  had  to  take  into  account 
the  fa<t  that  lii".„  of  the  coal  was  in  the  irnited 
States.  That  was  the  factor  which  was  going  to 
tell  against  Great  Britain  in  the  futui-e.  They 
would  not  need  to  bother  about  the  German 
factor,  in  the  long  run.  They  might  be  affected 
by  it  for  a  few  yeai-s  after  the  war — because  the 
Germans  would  still  l)e  organised  and  we  would 
not  be.  What  they  had  to  consider  was  the 
enormous  resources  of  raw  materials  in  the  United 
.States,  not  oidy  of  fuel  but  of  other  materials 
which  coidd  be  worked  up  with  that  fuel.  He 
had  travelled  through  the  Missabie  iron  region, 
west  of  Lake  Superior:  he  had  seen  notliing 
l>ut  ir<jn  ore  along  a  belt  a  couple  of  hundred 
miles  long,  20  milt's  wide ;  the  deposits  were  any- 
thing up  to  tJOO  feet  deep  below  %  thin  crust 
of  drift.  These  were  the  facts  the\-  had  to  bear 
in  mind. 

As  to  I*rott!.ssor  Bone's  point  of  (iermany  being 
on  a  level  with  tliis  coiuitry  'M  \eai-s  hence,  he 
had  spoken  »)nly  of  then-  output  of  coal  ;  but  it 
was  necessary  to  look  at  the  matter  from  the 
point  of  view  of  the  luse  Germany  was  going  to 
make  of  the  coal  she  raised  in  comparison  with  the 
misuse  that  wovdd  be  made  of  it  in  the  l'nit«d 
Kingdom  if  we  did  not  reform  oiu'  ways. 

Reference  had  been  made  by  the  I'resident  to 
flameless  combustion.  Professor  Bone,  had  Ijrought 
out  his  invention  several  yeai-s  ag<i  Init,  in  the 
way  customaiy  in  this  countr\ .  it  had  got 
into  the  hands  of  the  company  promoter  ;  Pro- 
fessor Bone  was  out  of  it  and  the  enterprise  was 
asleep. 

I^of&ssor  Bone  had  talked  of  ear-marking  the 
iluty  on  coal  exports  l'  What  he  would  ju-opose 
to  them  was  to  car-mark  I'rofessor  Bono  to  take 
him  away  from  this  absunl  collect iiig  of  mere 
information  for  a  British  .A.ssociation  Couunittee 
and  set  him  to  work  which  h(!  was  specially  lit 
to  do.  far,  far  more  fit  than  any  other  man  in 
the  country,  namely,  to  d(!velop  the  subject  of 
svu'fa«e  combustion.  Tim  Germans  were  working 
at  it  as  haril  as  they  could.  That  was  the  direction 
in  whiili  the  .Society  shcjidd  show  itsc^lf  tn  be; 
practical.  Far  better  use  woidd  Ice  made  of 
Professor  Bone,  if  th»;y  could  in  .some;  way  lay  lujld 
of  him  for  the  work  lie  hatl  instigated.  He 
(the  spi-aker)  wanted  the  ffiOO,000  a  year  that 
could  be  got  by  placing  a  tax  of  Id.  per  ton  on 
all  coal  raised  at  the  mine  used  to  help  nic-n  like 
1'rofes.sor  Bone;  to  find  cjut  lnjw  we  could  best 
idiljse  coal.  If  that  were  clone  they  would  bet 
within  a  nutasurable  distance'  of  accomplishing 
Kometliing.  .As  he  ha<l  said  at  .N'ewcastlc-.  this 
.Society  wc>uld  lose  all  pidilic  c:steem  if  it  did  not 
come  forward  in  protection  of  the  publico  against 


'  the  company  promoter  who  was  going  to  sliU't 
in  on  the  soft  smokeless  coke  business  ;  there  were 
signs  of  him  evcrj  where.  People  would  onl\  lose 
their  money  if  they  supported  any  process  of  that 
kind  so  long  as  attempts  were  made  to  solve  it  by 
snuill  scale  experiment's.  It  seemed  to  him.  it  this 
Society  were  going  to  do  anything  at  all — and 
it  had  never  had  such  an  opportiuiity  as  that  now 
before  it  of  doing  grcjit  national  work  it  must 
at  once  appoint  a  small  Connniltee  to  draft  a 
Memorial  to  the  Government  outlining  a  scheme 
for  legislation,  and  then  ask  to  see  Mr.  McKenna 
and  Mr.  Lloyd  George.  His  view  was  that  unless 
their  Society  were  now  to  show  it«elf  alert  and  take 
the  opportimity  before  it  to  do  sonu^thing  real,  it 
could  not  last,  as  it  would  not  remain  of  any 
worth. 

Mr.  Jacques  Ab.\d\"  said  that  it  was  somebody's 
function  to  see  that  the  public-  only  used  coal  in 
an  economical  way.  It  might  be  said  that  was 
a  matter  tor  which  the  chemists  had  the  whole 
responsibility  :  but  it  would  almost  ap|)ear  as 
though  the  chemists  were  waiting  for  the  Govern- 
ment to  tell  them  what  to  do.  instead  of  the 
Government  waiting  for  the  chemists  to  t?ll  them 
what  to  do. 

With  a  view  o  the  recovery  of  by-products, 
he  suggested  that  they  might  with  advantage 
direct  their  attention  to  urging  the  use;  of  coal  by 
closed  distillation  rather  than  open  combustion; 
and  if  necessary  to  try  to  foster  legislation  and 
every  movement  on  the  part  of  the  ljo\-ernment 
or  the  M luiicipalities  to  encoiu'age  that.  It  nmst 
not  be  thought  that  in  utilising  electricity  for 
power  (as  for  instance  in  Mr.  Merz's  North  of 
England  electricity  scheme,  which  had  been 
referred  to),  they  were  doing  away  with  the  waste 
of  coal.  Unless  electricity  were  produced  by 
j  some  method  of  combustion  in  which  by-products 
were  recovered,  and  that  condeustion  was 
applied  to  the  utilisation  of  prime  movers 
which  were  economical,  then  they  would  h. 
deceiving  themselves  if  they  thought  thcty  wci'i 
being  economical. 

.Mr.  W.  .T.  A.  Bi'TTKRKlKLl)  callctd  atteidioii  (c 
I  methods  by  which  ecouomj  nught  be  cttTected  in 
the  consumption  of  raw  coal  tor  power  pin-poses. 
It  appeared  useless  at  the  present  time;  to  ask 
the  central  power' station  engineer  to  adopt  larger 
gas  engines  in  place  of  boiler  plant  anil  steam 
turbines,  Ijec-ause  he  was  not  satisfied  of  the  | 
etiiciency  and  reliability  of  large  gas  engine  unifj' 
tor  the  continuous  work  of  a  central  power  station 
The  Committee  referred  to  by  Prof.  Bone  might 
usefully  endeavour  to  secure  the  improvenieiil 
of  large  gas  engines  in  order  to  make  them  accept- 
able for  central  power  station  work,  whereby  the 
complexity  of  the  production  of  power  from  e-oal 
by  means  of  the  leoiler  and  stejim  turbine  en 
other  engine;  would  be;  avoided  in  favour  of  tin 
simpler  and  more  elficient  conversion  by  niean.s  cjI 
the  internal  c;ombustion  engine.  So  long,  how- 
ever, as  the  c-entral  power  station  engineer  was 
dependent  on  the  boiler  and  steam  turbine  it  would 
be;  diUicult  to  show  that  economy  of  fuel  could  he; 
e;lTecteel  by  gasifying  the;  coal  before  u.se  as  a  boil*''' 
'  fuel.  The  lejal  might  be-  gasilit;d  directly  as  in  tin 
Moiul  process,  or  it  iiught  be  carbonised  and  tin 
coal  gas  and  the  re;sultant  coke,  or  producer  g»> 
made  from  t  he  coke;,  used  in  place  of  raw  coal  in 
the  boilers,  but  in  either  case  about  2.5 "„  of  tin- 
calorific  value  of  the  coal  was  lost  in  the  gasifica- 
tion process,  and,  ejn  the;  large;  scale,  gas  firing' 
of  boilers,  <;.</.,  at  l)ucllc;y  Port,  showed  an  c;vapi>r.e- 
tive  elliciency  of  about  HO'',,.  Prof.  Bone  had 
ol)lainc;d  a  higher  e;vaporation  from  gaseous  fuel- 
but  it  would  be  iiiipossilde  to  assume  at  prc.scn' 
that  in  the  gasification  of  coal  and  the  ctonsuniptioi- 
of  the  gas  under  boilers  more  than  (J.5%  of  "'' 
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calorific  value  of  thn  cor.l  would  he  vitilised  in  the 
>;eiicratioii  of  stcjiiii.  Haw  coal  in  luoilcrii  power 
station  plant  gave  as  lii'rli  an  cvaijorativi'  cllicii'ticj  , 
and  the  co.st  of  the  gas  making  plant  was  saved. 
The  by-products  of  gasitication  would  have  to 
attain  an  altogether  improbably  high  market 
value  if  they  were  to  rt^pay  the  cost  of  the  gas 
making  plant  and  the  exjienses  of  operating  if. 
Kxcept  when  appHfd  to  inferior  gra<h's  of  fuel. 
gasitication  therefore-  apju-ared  to  olTer  no  pro- 
spect of  economy  over  the  lonsumption  of  raw  coal 
if  power  stations  worki'd  through  boilers  had 
alone  to  be  consiilered.  Considerable  economy 
in  the  consumption  of  coal  for  the  production 
of  power  could  be  readily  elTected  in  many 
works  and  power  stations  through  the  replace- 
ment of  inefVuient  boilers  and  steam  engines 
by  more  modern  ])laut.  and  this  replacement 
should  l)e  furthered  by  private  etl'ort  in  all 
directions,  supplemented  perhaps  by  State  inter- 
vention. 

Ther(!  were  other  cases  of  industrial  heating 
in  which  it  wo(dd  lie  ditlicidt  to  prove  that  the  use 
of  gaseous  fuel  would  conduce  to  economy  as  com- 
pared with  rau  coal.  For  instance,  the  earliest 
rotary  cement  kilns  were  heated  by  producer  gas. 
but  this  had  now  been  displaced  by  coal  dust. 
which  had  been  found  to  be  more  economical, 
It  was  possible  that  with  the  greater  efficiency 
ot  modern  producers  and  methods  of  biu'ning  gas, 
producer-gas  firing  of  these  kilns  might  be  I'ein 
stated,  but  it  would  l)e  difficult  to  obtain  in  them 
compensation  for  the  inevitable  loss  in  the  pro- 
ducer of  an  appreciable  proportion  of  the  calorific 
value  of  the  coal. 

In  domestic  heating  there  was  much  rooin  for 
ei'onomy  of  fuel,  but  it  seemed  doubtful  it  the 
small  householder  would  take  kindly  to  the  use 
of  soft  coke  of  the  "  Coalite  "  type.  This  fuel 
had  the  disadvantage  of  extreme  bidkiness  as 
compared  with  coal,  so  that  the  small  cellars  of 
town  houses  would  hold  oidy  half  as  much  fuel 
of  this  type  as  of  coal,  and  more  labour  and 
expense  would  be  in\olved  in  the  transport  of  so 
bulky  a  material.  Gas  coke  laboured  under  this 
diswivantage  as  compared  with  raw  coal,  though 
to  a  less  degree.  Economy  in  the  domestic 
consumption  of  coal  might  best  be  effected 
by  promotuig  the  use  of  coal  gas  for  both 
heating  and  cooking  purposes  whereby  a  large 
«iuantity  of  coke  would  be  produced  and  made 
available  for  use  in  industrial  operations  in  place 
of  raw  coal. 

Mr.  Waltek  F.  Reid  said  he  thought  I'ro- 
fes.sor  Armstrong  was  right  as  to  the  importance  he 
attached  to  the  Conunittce  of  the  British  .\sso<'ia- 
tion.  He  did  not  think  the  British  A.ssociation 
would  have  ver\  much  weight  with  the  Govern- 
luent.  That  very  matter  had  been  discussed  fidly 
at  their  .\nnual  .Meeting  at  Manchester  when  he 
himself  had  read  a  Paper  on  the  subject  (see  this 
Journal.  UU5,  775);  in  addition  to  the  figures 
given  by  I'rofessor  Bone,  he  had  also  given  some 
statistics,  which  summed  up  the  coal  production 
of  the  Central  Powers,  and  compared  it  with  the 
loal  production  of  themselves  and  their  .Vllies. 
(iermap.y  now  had  Belgiimi.  and  the  coal-producing 
district  of  France,  which  gave  a  production  of 
Libout  ritili.OtlO.OOO  tons  ot  coal,  whereas  the 
•miount  available  for  the  Allies  was  about 
J  11.000.000  ton.s. 

\  ery  great  advances  had  been  made  with  regard 
the  production  of  power  from  coal,  and  figures 
lad  been  given  in  his  Paper  showing  how  the  cost  of 
■lectricity  produced  from  coal  had  been  dimirushed. 
•specially  in  London:  at  one  generating  station,  for 
•xample.  in  1899  I'S-l  lb.  of  steam  had  been 
ised  to  generate  one  kilowatt.  16-15  lb.  in  1909. 
2-75  lb.  in  19U,  and  onlv   118   lb.  per  kilowatt 


in  1915.  They  were  certainly  advam  ing,  and 
private  enterprise  was  not  altogether  idle. 
In  man\  of  the  .statements  that  were  nia<le  al)0ut 
by-products  and  their  value,  one  thing  which  was 
very  often  omitted  was  the  rpn^stion  of  the  car- 
riage, which  had  been  pointed  out  by  Mr.  Butter- 
field.  It  was  necessary  to  have  all  ihe  materials 
on  the  spot.  The  production  of  power  direct  from 
pvdverised  coal  was  also  Ijeing  experinu'ided  with 
at  tlie  present  moment.  If  tln^  dilliculty  with 
regard  to  the  process  for  the  generation  of  power 
l)y  direct  comliustion  of  pulverised  coal  were  sur- 
mounted, the  production  of  gas  woukl  be  done 
away  with  altogether.  Those  were  all  directions 
in  which  he  thought  tliey  should  work.  Anj-- 
thing  that  coidd  stop  the  domestic  consumption 
of  coal  in  the  open  grate,  woidd  undoxibtedly  be 
of  great  national  advantage,  ^'e^y  good  work 
was  being  done  in  that  direction  in  JIanchester 
and  other  places.  The  Coal  Smoke  Abatement 
Society  of  London  had  done  a  very  great  deal  to 
prevent  the  jjroduction  ot  those  dense  fogs  which 
had  been  so  frequent  in  Ijondon  at  one  time, 
but  were  now  so  rarely  seen.  He  agreed  with  the 
suggestion  made  by  Professor  Armstrong  and 
man>-  others,  that  if  people  were  to  make  a  per- 
sonal profit  out  of  the  waste  of  our  coal  reserve, 
through  exportation  to  foreign  countries,  they 
should  certainly  be  made  to  contribute  in  some 
way  to  the  economy  of  fuel. 

Dr.  H.  A.  U.  JowETT  thought  that  tlu;  Council 
of  the  Society  of  Chemical  Industry  should  take 
cognisance  of  the  fact  that  there  was  much  to  be 
done  from  the  point  of  view  of  educating  not  only 
the  Goveriunent  but  the  pulilic  generally,  to  view 
the  problem  from  the  scientific  standi)oint.  which 
would  be  a  matter  of  no  little  difficulty.  It  had 
always  lieen  a  matter  of  astonishment  to  him  that 
so  little  progi-ess  had  been  made  in  this  country 
with  a  system  of  either  low-pressure  steam  or  hot- 
water  heating,  which  <ould  be  done  either  by 
means  of  gas  or  by  coke  furnaces  for  domestic  vise. 
However,  our  houses  were  not  made  for  that  kind 
of  heating,  and  fiu'thermore  the  climate  was  not 
so  well  adapted  as  in  other  countries.  The  old 
English  fire  would  want  some  explaining  away. 
One  point  which  appealed  to  him  as  a  manufac- 
turer was  with  regard  to  the  supply  of  electrical 
power.  Some  years  ago  they-  were  going  to  have 
one  central  power  station  instead  of  the  many 
Authorities,  and  manufactui-ers  each  rnaking  their 
own  power,  and  they  were  to  be  supplied  at  some- 
thing like  Id.  per  unit.  The  cjuestion  of  cheap 
power  was  really  a  very  serious  thing  tor  manu- 
factiu'ers  in  and  around  London.  He  did  not 
think  in  the  light  of  recent  events  anyone  would 
ever  care  to  suggest  now  that  they  should  rely  on 
one  power  station,  but  a  great  deal  could  be  done 
in  power  productioii.  It  was  astonishing  what 
the\'  were  doing  in  America  with  regard  to  co- 
ordination. -S-  very  large  tract  of  land  had  been 
taken  in  Xew  York  by  the  side  of  the  river  and 
arrangements  made  for  establishing  factories  with 
a  uniform  rate  for  haulage,  power,  steam,  and 
almost  evervthing.  He  thought  as  manufacturers 
they  shoidd  realise  that  tliey  would  have  severe 
competition.  not  only  from  America  but 
from  Ciermauy,  where  these  efficient  methods 
of  co-ordination  were  in  use.  and  he  hoped 
they  would  be  able  to  do  somethmg  m  the  way 
of  educating  the  Government  and  the  public  m 
these  matters. 

Mr  RoBT.  H.  Clayton  said  one  point  over- 
looked was  the  amount  of  the  damage  which  coal 
did  when  used  in  the  domestic  grate,  which  was 
greater  than  the  value  ot  the  <oal  wasted,  in 
Manchester  thev  had  taken  the  matter  in  hand 
and  formed  •'  An  .\ii'  Pollution  Advisory  Board 
as  a  sub-department  of  the  Samtary  Conmuttec, 
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and  htu\  co-opt<>d  as  uienil>eps  the  heads  of  all  the 
Societies  in  >lancht'stor  which  they  thought  i-ould  he 
of  hoiu'tit.  andcieated  a  lii-st-rate  t'oiiiuiittee.  The 
Corfwration  liad  sriveti  thcin  a  substantial  grant,  and 
hiui  a  speiial  department  wliioh  was  olitaining 
very  vahialik>  figures.  He  did  not  heheve  in  all 
tlie  talk  against  the  tiovernniont.  He  thought 
a  litth-  more  eould  be  done  if  they  did  moi-e 
t  hemsel  ves. 

Mr.  I'.  A.  Kl.Klx  said  lie  thought  that  some 
progress  wouhl  l>e  made  if  llir  ("ouiicil  ascertained 
and  considered  the  agreed  opinions  of  eaili  Section 
on  this  important  sulijccl.  and  if  this  were  <lonc 
it  might  lie  possible  for  the  Society  as  a  whole  to 
discuss  the  subject  at  the  next  (ieneral  Meeting 
and  tlien  determine  whether  or  not  it  was  prepared 
to  take  definite  action  with  a  view  to  the  vigorous 
prosecution  of  some  positive  policy.  It  appeared 
to  him  that  the  Society  could  with  advantage 
undertake  propaganda  work  with  the  object  of 
interesting  other  societies  whose  interests  were 
so  seriously  attected  by  the  present  methods 
of  fuel  consumption — quit*  apart  from  the 
point  of  view  of  loss  of  energy  or  the  loss  of  by- 
products. 

He  was  personally  interested  in  the  manu- 
facture and  use  of  paint,  and  anyone  connected 
with  that  industry  knew  ordy  too  well  how 
seriously  their  products  suffered  through  the 
destructive  action  of  soot  and  the  acids  of  town  air. 
The  s^^n  pat  hies  of  engineers,  architects,  and  others 
should  be  enlisted  with  a  view  to  co-operative 
action   on   positive   lines. 

Mr.  S.  O.  Xevile  said  that  the  brewing 
industry  was  not  of  great  importance  compared 
to  the  large  fuel  consumers  quoted,  but  it  was 
representative  of  a  large  numljer  of  industries 
which  used  fuel  for  power  and  heating.  When 
one  came  to  make  economies  in  a  factory  of  that 
sort,  the  difliciJty  was  where  to  go  for  inform- 
ation. In  the  Ijrewing  industry  and  nianj'  in- 
dustries of  that  kind,  the  fuel  bill,  although  ; 
collectivelj'  important  from  a  national  standpoint, 
was  not  a  very  large  proportion  of  the  expenses 
of  conducting  any  one  individual  business.  The  ■ 
matter  was  evidently  one  of  great  national  import- 
ance, and  if  a  system  could  be  arranged,  possibly 
under  the  Home  t)niie.  whereby  the  ordinary 
Inspectors  of  Factories  could  be  reinforced  by  a 
stafi  of  engineers,  whose  business  it  was  to 
give  information  to  owners  of  small  factories, 
and  also  t<-st  their  consumption  of  fuel,  enormous 
economies  could  Ije  made  in  most,  if  not  all, 
factories. 

At  the  present  time  one  was  not  allowed  to  lay 
a  brick  without  oflicial  sanction  for  fear  it  miglit 
travei-se  the  theorii-s  adopted  by  local  authorities, 
but  there  was  nothing  whatever  to  prevent  one 
iastalling  the  most  inefficient  plant  and  thus 
wa-sting  national  wealth  in  the  form  of  fuel. 

Professor  Bonk,  in  reply,  expressed  liis  surprise 
that  I'rofessor  Armstrong  had  thought  fit  to  dis- 
parage in  such  a  mischievous  way  the  eft'orts  of 
the  British  .Vssociation  Committee  to  deal  witli 
the  question  of  fuel  economy.  In  his  opinion  the 
British  A.s.sor-iation  was  probaltly  better  fitted  than 
any  other  exi.sting  organisation  to  initiate  s-ucli  an 
investigation  because,  through  it.s  various  sections, 
it  (rould  secure  the  elTective  co-operation  of 
chemists,  engineers,  economists,  and  geologists. 
for  an  absolutely  disinterested  and  unfettered 
in()iiiry  into  the  various  aspects  of  the  subject 
and.  in  fad.  it  ha<l.  in  this  instance,  already  suc- 
ceeded in  doing  so  in  a  manner  wliich  had  surpas.sed 
all  expectations.  He  felt  that  I'l-ofessor  .Armstrong 
ha<l  spoken  in  ignorance,  both  of  the  personnel 
of  the  Committee  and  of  the  arrangements  which 


had  been  made  for  the  prosecution  of  its  work.  The 

t^>mmittee  was,  in  fact,  piobably  the  strongest 
coiubination  of  chemists,  metallurgists,  engineers, 
and  geologists  that  could  have  been  got  together 
iiM-  the  purpose,  and  the  way  in  which  many 
eminent  men  of  wide  scientific  knowledge  and  prac- 
tical experience  had  consented  to  co-operato 
actively  in  the  work  of  the  Committee,  and  to 
devote  a  considerable  amount  of  their  time  to  it, 
was  a  sulticient  answi'r  to  I'rofessor  Armstrong's 
gibes.  It  was  diflicult  enough  in  this  country  to 
sectire  the  whole-hearted  co-operation  of  scientific 
and  practical  men  for  an  investigation  of  such 
national  importance,  and  it  wasregrettable  that  the 
only  voice  which  had  been  raised  in  disparagement 
of  the  work  should  ha\c  beentliat  of  i'rofessor  Arm- 
strong. .Surely  it  was  immaterial  what  label 
was  attached  to  a  body  of  men  who  undertook 
to  find  out  the  facts  of  the  situation,  so  long  as  they 
were  competent  to  deal  with  it,  and  were  working 
on  well-considered  lines,  and  he  appealed  to  the 
Council  of  the  Society,  and  to  the  chemical  industi  \ 
as  a  whole,  to  support  the  movement  which  tli. 
British    Association    had    initiated. 

He  agreed  with  tlie  suggestion  which  had  been 
put  forwaid  about  the  tax  on  coal  for  the  support 
of  investigations  in  fuel  economy,  but  he  thought 
that  the  tax  should  fall  upon  the  coal  which  was 
exported,  and  not  upon  the  coal  which  was  con- 
sumed at  home. 

He    disagreed    with    the    suggestion     that    I  hi 
present  organisjifiou  of  London's  electrical  supph 
could   be    regarded   iis    a    progressive    enterpris. 
Personally,  he  considered   it   to  be  a  conspicuoii 
example  of  how  the  public  interest  in  such  matters 
was  in  this  country  so  often  thwarted  by  local  and 
vested  interests,  and  of  the  failure  of  Parliament 
to  legislate  on  broad  and  comprehensive  lines.     Tli 
population  of  the  I^ondon  area   in  question   w;i- 
about   7 J  millions.      Its  electrical  supply,  instead 
of    being    organised    under    a    single     controlling 
authority   on   one   uniform   scheme,    was   in   thi 
hands   of    no   less   than    65    separate   authorities, 
which  generated  cuirent  on  49  difVeient  syslenib, 
from  no  less  than  70  generating  stations  containing  | 
some  .58.5  prime  mov's.     The  average  size  of  the 
generating    stations    was    only    528.5     kilowatts  : 
many  of  the  olde.st  stations  still  contained  recipro- 
cating engines,  and  some  were  so  placed  that  the> 
had  to  resort  to  carting  their  coal.      Current  wa> 
distributed    from    the    stations    at     51    dilTerei' 
voltages,   and  the  consumer  was  charged  at  oii' 
or  other  of  some  70  dift'erent  rates  for  tlie  (urreii' 
which   he  used.      Compared   witli   the   position  of 
affairs  in  Paris,  Berlin,  New  York,  or  other  large 
centres    of    population,     London's    arrangement - 
were  hopelessly  uneconomiial    and    out    of   date 

The  Chaii<m.\X,  in  putting  a  vote  of  thanks  t' 
the  meeting,  said  he  hoped  that  the  Presidcn' 
would  adopt  tlie  suggestioti  of  Professor  Arin.stronu' 
and  induce  tlie  Council  to  form  a  small  Cominittci 
to  deal  with  the  que.stion.  He  also  eniphasiscil 
Professor  Bone's  suggestion  that  the  discu.ssien 
should  not  be  termmatcd  in  the  room  but  I" 
continued   by   correspondence. 


THE  ANALYSIS  OF  COMMERCIAL  BENZ01> 

BY  I».   E.    SI'IELMAXN.   I'H.U.,    H.SC,  F.I.C.,   A.Vn 
E.   O.   WHEELKR.    A.I.C. 

The  examination  of  the  ben/.ol  fraction  of  liglil 
naphtha  has  be<  ome  of  special  interest  owirit: 
to  the  (iovernmcnt  control  which  is  being  exercisdl 
over  this  branch,  amongst  others,  of  the  coa 
tar  industry.  The  following  method  of  analj;»i 
aims  at  providing  a  simple  way  of  deterininin^: 
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ilir  (u'lrciifatfts  i)f  licn/.etn".  fohictio.  parafTin. 
ami  larlpoii  liisiilphide  in  a  iiropoily  waslicd  com- 
nici'cial  hiii/.oK  'riiiio  is  no  new  priiiciplr  involved 
and  no  s|n'rial  apparatus  is  rcciuircd.  Thcso  are 
ncitativc  (jnalities  wtiirh  may  iviomniend  it  to 
imhistrial  laboratories  possessing  tlie  simplest 
eciuipnient.  The  method  has  heen  devised  in 
view  of  the  r(Mpiiremei\ts  of  the  Department  of 
Kx|)losives  Supplies  of  the  Alinistry  of  .M\initions. 
hilt  it  is.  in  reality,  of  independent  aijjilication. 
If  is  the  outcoiiir  of  a  considerahle  minihei'  of 
laboratory  expei'iments  based  on  an  acqiiaintanee 
with  many  hundreds  of  samples  of  commercial 
ijciizols. 

IM^nnhialioii  of  toluene. — It  lias  been  found 
that  if  100  I.e.  of  a  mixture  of  benzene  and  tohiene 
be  di.stilled  from  an  Knt;ler  llask  at  the  late  of 
7  e.e.  a  miruile,  with  i)roper  precautions  with 
regard  to  draughts  and  efficient  condensation  of 
the  distillate,  the  volume  in  c.c.  passing  over  uji  to 


lOlo.  384;  this  J..  191.").  'J50).  which,  from  this 
lioint  onwards,  show  a  greater  accuracy  the  higher 
the  percentages  of  toluene  present. 

J'lxperience  has  shown  that  the  estimation  of 
the  toluene  by  the  distillation  method  just 
d(!scril)ed  may  vary  in  the  hands  of  dilTerent 
workeiN  with  .slightly  dilTering  appai 
extent  of  2%.  .\li  hough  such  a 
is  in  itself  undesirable  and  can  be 
does  not  h.ive  any  appreciable  eli'ect 
se(iiient  estimation  of  parallin. 

Delennination  of  cirbon  bisulphide. — t'arbon 
bisulphide  is  easily  and  comjiletely  lemoved  by 
alcoholic  potash  in  the  known  manner:  but 
instead  of  the  potassium  xanthate  Ijeing  estimated, 
the  benzol  is  washetl  several  times  with  water, 
in  order  to  remove  the  xanthale  and  alcohol,  and 
dried  :  its  specific  gravity  is  then  determined.  The 
dift'erence    between    the   original   specific    gravity 
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Fig.  1. 


90°  C.  indicates  the  quantity  of  toluene  present 
in  the  mixture  when  reference  is  made  to  a  pre- 
viously constructed  cui've.  It  has  been  found, 
further,  that  the  presence  of  paraffin  and  carbon 
bisulphide  in  the  quantities  normallv  occurring 
in  commercial  benzols  does  not  upset  this  relation- 
ship to  any  material  degree. 

The  method  is  not  to  be  trusted  above  20% 
of  toluene,  because  the  eiTors  which  ordinarily 
balance  one  another  in  any  chemical  manipulation 
""f^oo  ^"^^"^  ^1'  in  one  direction,  cause  an  error 
" -iu  °  """  niore.  Thus,  the  increasing  inaccuracy 
il  ^'^'■'''^''^^"S  quantities  of  toluene  can-ies  the 
method  into  the  region  of  others  for  the  estimation 
r  J  J  u'^'v/""^'^  **«  *'>^t  of  Colmau  (pamphlet  pub- 
Lshed  by  H.M.  Stationerv  Office)  and  of  Northall- 
LaunelpamplUet,  H.M.  Stationerv  Office;  Analvst, 


of  the  sample  and  the  specific  gravity  just  obtained 
is  proportional  to  the  quantity  of  carbon  bisulplude 
present,  and  this  can  be  found  by  reference  to  a 
previously  constructed  curve. 

This  method  has  been  suggested  by  Nickels 
(Allen's  "  Commercial  Organic  Analysis."  1900, 
Vol.  II.,  pt.  2,  p.  183)  and  by  Rllertou  (this  Journal, 
191"',  p.  11).  The  slope  of  the  curve  in  Figure  1 
is  oiven  bv"  the  constant  0002816,  a  sUghtly 
different  figiire  from  the  000346  found  by  EUerton. 

Determination  of  paraffin. — After  the  removal 
of  carbon  bisidphide,  the  liquid  consists  sub- 
stantiallv  of  a  mixtm-e  of  benzene,  toluene,  and 
paraffin.'  The  quantity  of  toluene  has  already 
been  determined,  and  the  specific  gravity  of  a 
mixture  of  benzene  and  the  ascertained  quantity 
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of  toluone  c«n  b«>  foiuul  from  a  previously  con- 
striK-totl  i-urve,  so  that  tlie  lUftorenoe  between 
the  speoilic  gravity  of  the  l>eii/.eiie-tohieue  mixture 
inul  tliat  of  the  Siniiplo  after  vemoval  of  earboii 
l>isiilphide  is  pi-oportioual  to  the  quantity  of 
p<»rallin  present,  the  actual  value  of  wiiieh  ean  be 
found  from  an  experimental  lUi've. 

tiriirinally.  there  was  some  doubt  jvs  to  llie 
prtiper  specitii-  jtravity  to  jusiribe  to  the  paraffin 
oeeiirrinj;  in  benzols.  Thus  must  certainly  vary 
with  the  varyinj;  quality  of  coal  distilled,  as  well 
;is  with  the  character  of  the  retorts  and  the 
temperature  of  the  liestruclixe  ilist illation.  From 
actual  analysis  and  from  theoretical  considerations, 
this  has  been  taken  to  l)e  0-730.  .Vs  a  matter  of 
fact,  it  has   been  fonndiby  experiment  that  the 


benzols  will  tend  to  balance  one  another  with 
respect  to  theii-  specific  gravities,  bvit  with  an 
\ipward  tendency. 

The  most  import-ant  of  the-se  impurities  is  thio- 
phen.  but  this  is  seldom  present  to  an  amount  of 
more  than  0-.">"„  (liUnge)  and  averages  about 
0-2()»„  (tSchwalbe.  '/..  Farlieu-  u.  'IVxtil-lnd.. 
190,'>,  11,  113).  The  latter  c|uantity  would  laus.' 
an  error  of  0-3  ",,  in  tin;  (piautity  of  purallin  found, 
but  as  this  is  wit  Inn  the  limits  of  acc\u'acy  of  the 
method,  it  can  be  neglected. 

From  the  analysis  of  a  munber  of  known 
uuxtiu-es  and  of  commercial  ben/.ols  the  following 
ran  be  quoted,  the  results  being  given  in  per  cent, 
vol.  /vol.  : — 


Specific  gravity  at  la'o"  0.  before  removing  Carbon  Bisulphide. 


Volnmi'  in  era.  tllstillInK bctow on*  0. 
I'lo.  2. 


gravity  may  vary  0-025  witlnjut  seriously  upsetting 
the  results  obtained. 

Delerminalion  of  benzene. — This  coiLstituent  Ls 
<«timated  by  dilTerence.  The  work  liius  been 
based  on  the  spei-ific  gravity  of  bon/.enc^  being 
0-8848  at  1.5-.5'.('.,  a  figure  which  lias  l)een 
obtained  from  synthetical  benzene,  boiling  con- 
stantly at  80-2    C. 

The  graphs,  however,  have  been  drawn  for  a 
spe<-ific  gravity  of  0-88.')0  at  1.5-5'  C,  To  a  certain 
extont    the    unimportant    impurities    present    in 
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Commercial  Ben 

zols. 

IJisI  libit  ion 
test. 

Kpec-ilic  gravity. 

JPara- 
ffln% 

Carbon  bi- 
sulphide %. 

u.c. 

<.ll-2 
97-9 
118-6 
M-4 

Tolu- 
ece. 
% 

OHgiual    Afier 
remov- 
ing rs.. 

By 

curve. 

tion. 

1. 
2. 
3. 
4. 
5. 

1-5 

11-4 
3-0 
-2-0 
7-7 

0-8875      0-8838 
0-8892      0-8840 
0-8806      0-88:il) 
0-8804       0-88.57 
0-8872      0-8810 

0-25 
1-3 

1-05 
1-15 
0-75 
1-00 
1-75 

0-78 
1-34 
0-71 
0-93 
1-70 

Takiii-; 
table  : — 


l>l#tiUatii>M  :  !l7-«  c.c. 
8p.gr.  of  uriKinal  sample 
Sp.gr.  after  rcaiovai  of  (J8; 

Uilfcroiue 

■>pj!r.  of  Iicuji'uc4  :!"„  tiiluiuie 
Sp.gr.  after  removal  of  CS, 

I'iltercnce 


=  3",,  toluene 
=  0-8866 
=  0-8839 

0-0027  =  0-7i"„CS,. 

=  0-8840 
=  0-8839 

0-0001  =  negligible  >;„  parallin. 


removal  of  OS.,  in  such  a  manner  that  the  per- 
centage of  paruffin  Ls  read  off  diroctly.  The 
speeific  gravity  of  the  sample  ha.s  been  plotted 
again.st  the  spei-ilic  gravity  after  removing  i iirbon 
bisulphide,  whereby  the  percentage  of  the  latter 
can  be  directly  read  off. 


Taking  as  an  example  No. 
table : 


It  will  be  seen  that  an  average  accui'acy  can  be 
expected  to  the  extent  of  tohiene  1-0%,  paraffin, 
0-5",,.  and  carbon  bisulphide  01  "o'  ^nd  that  the 
extreme  error  is  not  serious. 

A  few  preluninary  experimenter  with  "  tii-st 
nmning.-;  "  show  that  this  method  of  aixalysis 
can  be  applit-d  with  a  slight  mocUtication. 

In  Fig.  1  are  collected  in  one  diagram  the 
curves  showing  the  effects  on  the  specific-  gravity 
of  benzene,  of  toluene,  carbon  bisulphide,  and 
paraffin,  together  with  the  toluene  distUlatioii 
i-urve.  The  method  of  employment  is  to  find  the 
percentage  of  toluene  from  the  result  of  distilla- 
tion, and  then  to  pass  up  that  ordinate  until  the 
benzene-toluene  specific  gravity  hue  is  met,  at  a 
point  opposite  which  is  found  the  specific  gravity 
of  such  a  benzene-toluene  mixture.  The  differ- 
ences of  specific  gravity,  which  ha\e  already  been 
described  acs  being  proportional  to  the  percentages 
of  carbon  bisulphide  and  paruffin,  are  read  oft'  from 
their  respective  curves. 

Actually  a.  slight  error  is  introduced  by 
thus  obtaining  the  percentage  of  paraffin  in  a 
beuzene-tolueue-paraffin  mixture  and  making  no 
allowance  for  the  carbon  bisidphide  removed  from 
the  original  sample  :  the  numerical  dilference  is, 
however,  too  small  to  be  of  account. 


for   example.    No.    3    from   the   abo\"e 


It  is  interesting  to  note  in  passing  that  the  effect 
•f  toluene  on  the  specific  gravitv  of  l)enzcne  is 
!xa*-tly  one-tenth  the  effect  of  paraffhi  of  the 
specific  gravity  of  0-730. 

Kov  the  sake  of  convenience  of  working,  one  of 
IS  has  developed  from  the  aliove  results,  liy  means 
>f  a  sorie-s  of  calculations,  the  curves  shown  in 
vig.  2.  Here  it  Ls  not  even  uecessarii'  t<>  determine 
he  various  dilTerences  in  specific  gravity  :  onlv 
he  ol)servi'<l  figures  need  to  l>e  ilealt  with.  The 
iialytical  results  are  interpreted  as  f<^llows  : — 

The  niind>er  of  c.r.  distiUiug  below  90 '  C.  repre- 
luils  the  pcit-emage  of  toluene  shown  below  The 
umber  of  c.c.  distilhng  l)elow  !)0=  ('.  has  been 
lottetl  against   the  specific   i;ra\ity   found   after 


.5  from   th(!  above 


Distillation:  04-4  c.c.  =7-7%  toluene. 

Sp.gr.  after  removal  of  CS,  =0-8810 

Junction  of    94-4    c.c.   ordinate     and   0-8810  lino   is   at    1-3% 

paraffin. 
Sp.gr.  of  original  sample  =0-8872 

Sp.gr.  after  removal  of  CS.  =0-8810. 

.Tvmction  of  tlie.^e  two  co-ordinates  is  at  l-7i>"i,  CS,. 

It  may  be  of  interest  to  follow  the  mathematical 
evolution  of  the  one  set  of  lurves  from  the  other. 

The  curves  in  Fig.  1  have  been  found  to  have  the 
follo^ving  numerical  characteristics. 

Distillation  curve.  It  has  been  found  that  up  to 
8%  of  toluene  (equivalent  to  94-3  "^  distilling 
below  90°)  this  is  a  straight  line  of  the  fornuda 
D=100 — 0-7T,  where  D=  the  percentage  of 
CCS.  below  90°  and  T  =percentage  of  toluene. 

Above  12%  of  toluene  (equivalent  to  90U'^;j 
distilhng  below  90°  C).  the  curve  closely  approxi- 
mates to  an  exponential  curve  P  =e-"'''*"''''"'*"^ 
The  ■'  No-man's  land  "  between  these  t«o  curves 
is  occupied  by  a  fine  following  the  obvious  general 
curvature. 

Toluene  curve.  The  variation  in  specific  gravity 
of  benzene  by  varving  admixtiu-es  of  toluene  is 
found  to  foUow  the  law.  T  =  iJOtiO -01(0 -8850— gi). 
where  gi=the  specific  gravity  of  the  benzene- 
toluene  mixture. 

Paraffin  curve.  This  is  expressed  by  P  = 
ti06-(>61  (gi — gj),  where  gi=the  .specific  gravity  of 
the  benzene-toluene  mixture,  and  g2=the  specific 
gravity  after  removal  of  CSj. 

Carbon  bisulphide  curve.  This  is  represent«il  by 
S=281-t3  (g — go)  where  g=original  specific  gravity 
of  the  sample,  and  g2=specific  gravity  after 
removal  of  CS,. 

The  graph  in  Fig.  2  was  obtained  by  plotting 


!  g!=g- 


281-6 


By  uniting  the  formulae  representing  the  dis- 
tUlatioii ciuvc!  with  the  paratlin  and  toluene 
specific  gra\ity  tiu-ve~s.  the  following  expressions 
were  obtained,  «iuch  represent  in  Fig.  2  the  per- 
centage of  paraffin  as  described  earUer  : — 


D  =100— 4242-42 
of  toluene  : 


(0-88.50— gs)  4-7P,  up  to  8% 


J  J  0-0031',    above 


log.D  =2-031— 38183(0-8850- 
12%  toluene. 

We  take  pleasure  in  recording  our  thaiiLs  to 
.Mr.  <T.  Campbell  Petrie  and  to  -Mi--  F-  Butler  Jones 
for  theu'  assLstance  in  working  out  the  details  of 
this  method. 

D1SCUS.SIOX. 

Dr.  H.  Cr.  CoL.MAN  said  that  he  had  tested  the 
method  described  with  mixtures  of  known  coin- 
position,  and  had  found  it  to  be  accurate  within 
the  Umits  gi^•en  by  the  author. 


•too 
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TiiK  i"i:i>i;i!Ari(»N  oftiik  inii;hi:si's  ok 

AriM.IKO  AMI  I'lHK  (Ml  I:M  IS  TK  V  IN  AN 
IMrKUIAl.  INION  OK  lioDllvS  UKl'HE- 
SKXTlXt;  THK  VAHIOI.S  BKANl'lIKS. 

BY    HKNUY     E.     AUM8TKONCi. 

At  ni>  liiuf  mi>rf  than  at  the  proseiit  has  it  Ix-i-ii 
s(i  clt-ar  that  the  piii^i'oss.  in  this  oiuntry.  of 
ihoiuiial  siioiui-  and  i>f  cliomiial  iiidiistvy.  giviiij; 
to  l>otli  terms  tlieir  liroadest  nieaniiii;.  is  eiitiivly 
dependent  upon  an  elTeitive  loaUtioii  of  the  two 
interests  and  the  reeo^nitiou  of  tlieir  essential 
interdependenee.  Xol  only,  heretofore,  has  theri> 
lieen  no  proper  union  of  industry  with  seience  but. 
of  late  yeais.  even  tlie  interests  of  seientific 
workers  have  been  frecpieutly  sub-divided,  speciali- 
sation more  and  more  eiieo\U'aged  :  the  tendenoies. 
in  fact,  have  been  the  very  opposite  of  those  which, 
it  is  admitted,  are  desirable,  especially  as  a  laiiiiuage 
is  being  developed  which  has  tlic  elTcct  not  oidy 
of  separating  us  from  the  public  but  even  of 
i-straugiug  us  witWu  om-  own  ranks.  And  it 
cannot  l)e  tlenied  that  much  of  our  .scientific 
jargon  is  largely  "  .side."  To  take  a  simple 
example — nothing  is  gained  by  introducing  "  a<l- 
sorption."  a  word  not  in  the  dictionary.  '"  which 
no  fellow  can  understand."  when  words  such  as 
"  absorption  "  and  "  adliesioii  "  are  available,  with 
which  ever\oue  is  familiar.  An  arti(-le  in  the 
Pall  Mall  Gazette  of  .March  27.  on  "  The  Parable 
of  the  Bubble  "  is  fidl  worthy  of  attention  from 
this  point  of  \iew — as  a  straw  showing  the  way 
the  wind  bloweth.  To  (juote  one  sentence — "  The 
face  which  Science  shows  to  the  public  is  almost 
iiuiforuUy  forbidding  :  its  literature  is  composed 
chiefly  of  "  books  that  are  no  books,'  produced  in 
a  diction  from  which  all  the  true  life  of  language 
has  disappeared."  There  can  lie  little  doul)t  that 
if  science  come  fully  into  communion  with  industry, 
it  will  oidy  be  when  .science  talks  the  language  of 
iudustr>-  and  of  ordinary  life — common  sense  and 
the  vulgar  tongue. 

The  question  of  paramount  iuiportaiice  for  us 
to  con.sider  at  the  present  time  is  :  What  can  we 
ilo  to  bring  about  a  more  elTectivc  co-opcratioM 
of  all  the  interests  wliich  may  properly  be  collected 
imder  our  i-hemical  banner  ?  I  venture  to  suggest 
for  discussion  that  it  is  desirable  to  establish,  in 
the  immediate  future,  an  Imperial  Union  or 
Institute  of  (lieiuical  Seience  and  Industry — an 
Imperial  Society  of  Scientific  and  Industrial 
Chemistry.  iJillicuIties.  grave  ditlicultics.  may  lie. 
undoubtedly  ilo  lie.  in  the  way  of  such  an  organisa- 
tion and  must  be  overcome  before  it  can  be  finally 
estal)Ushed  :  but  let  us  face  them  and  overcomt; 
them  ;  let  ils  thrust  a.side  negative  considerations 
and  dwell,  as  far  as  possible,  upon  the  positive 
advantages  the  scheme  will  have  in  operation  ; 
we  must,  if  we  are  in  earnest  in  our  desire  to  make 
our  scienci-  effective.  Personal  feelings,  even 
legitimate  a.spiratioas  to  figure  independently. 
iiiiLst  be  put  aside,  if  po.ssible.  in  favour  of  a  policy 
which  will  safeguard  our  Imperial  interests.  The 
enemy  is  ncjt  only  at  our  gates  but  will  long 
remain  there  and  will  only  be  overcome  by  superior 
organisation. 

A  good  example  has  Ijeen  set  us.  The  medical 
profession  was  led,  sevei-al  years  ago.  to  recognLse 
the  advantages  tliat  would  accrue  from  the  union 
of  the  various  interests.  In  li)07,  seventeen 
societies,  representing  the  various  sectioiLS  of 
scientific  activity  of  medical  men,  were  dissolved 
and  their  members   admitted   as   Fellows   of   the 


Royal  Medical  and  Chirurgica!  Society,  which  had 
been  granted  ;ui  enlarged  Charter  for  tlie  puriiose. 
Kach  of  the  .Societies  retains  its  individuality  am! 
forms  a  detinitc  unit  of  the  general  body,  each 
vuiit  having  its  President.  Vice-Presidents.  Ollicers 
ami  Council  and  being  represented  on  the  Council 
of  the  general  liody  by  its  ['resident.  .\  .Tounial 
is  i.ssued  monthly  :  the  proceedings  of  the  various 
sections  are  all  printed  in  this  but  ;u-e  kept  apart 
and  paged  separately.  The  subscriptiiui  is  thnc 
guineas  but  it  is  possible  to  belong  to  a  single 
section  at  a  lower  fee.  The  .Society  lia.s  com- 
manding premises  at  1.  Wimpole  Street,  erected 
at  a  cost  of  about  i;.")0.000 

It  is  \nuiucsti(uiably  <lesirable  to  elTeil  a  situilio 
union  of  all  chemical  interests,  siicntilic  am! 
industrial,  throughout  our  Kmiiire  ;  no  opportimity 
like  the  i)reseiit  will  ever  recur  :  if  we  cannot  conu^ 
together  now.  we  shall  never  join  forces. 

The  Association  shoidd  comprise  at  lea,st  !lie 
following    sections  : — 

Chemical   .Science   in   general. 

Chemical   Industry  .. 

AgriiultiU'al   Chemist r\. 

CJiemistry  of  Fuel  (gaseous,  litpiid  and  solid). 

Cheinistr\    and  .Mi'tallurgy  of  Kerroiis  .Metals. 

Chemistry  and  Metallurgy  of  Non-Ferrous  .MetaLs. 

Chemistry  in  relati(Ui  to  Bri'wing  and  Distilling. 

Chemistry  of   DyestulTs  and   Dyeing. 

Chemistry  of  the  Textile  Industries. 

.Vnalytical  Chemistry. 

Physical  Chemistry.  iniluding  .Morphology 
(Crystallography). 

Biological   Cliemistr\ . 

I'harmacological  Chemiatrx . 

Photographic  ChemLstry. 

The  bodies  to  be  considered  from  which  sucli 
sections  coiUd  be  constituted  are  as  follows  : — 

(^henucal  Society. 

Society  of  Chemical   Industry. 

Iron  and  Steel  Institute. 

liLstitute  of  Metals. 

.Society  of   Dyei-s  and  Colourists. 

IiLstitute  of  i3rewing. 

Institution  of  (ias  Engineers. 

.Society  of  Public  .\nalysts. 

Faraday  Society. 

Biochemical  Societj'. 

-Mineralogical  Society. 

Royal  I'hotograpliic  Society. 

Australian  Societies. 

Canadian  Societies. 

East   and  West   Indian  Societies. 

Sections  of  the  .\.ssociation  should  be  niaintaiiieil 
in  outlying  regiorLs  of  the  Empu-e  ;  if  desirable,  alsn 
in  provincial  t<iwiLs. 

Of  coui'se.  a  House  will  be  required,  in  lx)ndon. 
in  wliich  all  the  \arious  sections  can  find  acioin- 
uiodation.  with  ample  space  for  a  common  library. 

The  addition  of  a  Cluli.  either  as  part  of  the 
enterprise  or  in  direst  association  with  it,  may  alse 
be  foreshadowed  as  desirable. 

It  ma\-  lie  urged  that  some  of  the  bodii'S  iu  tlic 
list  given  ha\c  a  large  profjortioTi  of  members  wlie 
are  not  scietdilii'.  Far  from  being  a  di.sad vantage 
however,  the  presence  of  such  men  in  a  scientific 
orgaru.sation  would  be  one  of  the  chief  elements  ef 
its  strength — the  (d)ject  to  be  acliic\ cd  being  tin' 
combination  of  scientific  and  industrial  interests  le 
the  fullest  possible  extent. 

An  vVssociation  such  as  that  now  foreshadowed, 
fully  repres('ntative  of  chemical  interests  gcneraib 
throughout  our  Em|)ire.  coidd  wield  great  iiilhierir'- 
on  behalf  of  its  nu'nd)ers  and  be  capable  of  advisiiiK 
on  all  necessary  occasions,  as  well  as  of  MiainlHitmiK 
and  extending  the  status  and  influence  of  li'il" 
Chemical  Science  and  Chemical   Industry. 

It  would  necessarily  publish  Transactions  la" 
woidd  also  Issue  a  weekly  Journal  of  informati>m 
and  abstracts. 
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Thp  foplin<;  is  fairly  gotioral.  1  believe,  that  some 
acliiiii  must  lie  takiii  to  iiiinUry  existing  comlitioiis 
of  puhlicatidii  that  the  waste  iif  elVort  involved 
in  the  issue  of  so  many  overlappinsj;  joiirnal.s,  all 
open  to  improvement .  is  in  no  way  defensible  ;  it 
Ls  clearly  desirable  to  collect  onr  Hritisli  ihemical 
literature  at  least  within  one  set  of  covers — thoii};li 
arran;.;cd  in  sections  separately  paj^cd.  One  rcs\dt 
of  such  aition  wouhl  lie  to  iliiuinish  the  evils  of 
specialisation.  Iiy  bringing  under  the  notice  of  the 
specialist  the  accounts  of  work  done  in  fields  other 
than  his  own. 

Not  ordy  is  the  chendst  of  to-day  overwhelmed 
by  a  chaos  of  conflicting  commxnucations  but  these 
are  often  so  crude  and  c\n't  in  statement,  so  dis- 
jointed, that  he  is  not  propcrh  informed  as  to  the 
real  character  of  the  progress  of  Ids  art  and  science 
and  has  little  chance  of  developing  trvie  literary 
feeling.  .V  niucli  more  complete  and  efficient 
organisation  of  literar>'  elTort  is  required,  not  only 
to  bring  oiu'  science  into  repide  a.s  an  art  but  to 
make  it  of  avail  to  ourselves  :  there  are  not  a  few 
directions,  in  fact,  in  whicli  it  is  imperative  to 
stimulate  and  develop  the  literary  side  of  chemical 
I     science. 

There  are.  indeed,  vast  possibilities  before  us,  it 
we  I'an  but  secure  harmonious  inter-relationships 
thro\igliout  the  Held  oi  chemical  activity  :  the  need 
of  unison  is  very  great,  in  view  of  the  urgency  of 
the  claims  upon  us.  for  unless  we  co-operate  and 
organise  oiu-  scattered  forces,  we  shall  accomplish 
little—  as  others  will  inevitably  be  organised  against 
us.  Let  us  then  for  once  decide  forthwith  to  pull 
together  :  recognising  and  proclaiming  the  infinite 
value  to  society  of  our  subject,  by  ourselves 
showing  that  we  are  believers  in  the  greatness  of 
our  mission  ;  that  it  is  one  that  only  a  true  brother- 
hood can  accomplish. 


Newcastle  Section. 
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BY-l'ROnUCTS  OF  ESPARTO  GRASS. 

BY    Dlt.    f.    BUDDE. 

Ksparto  grass  is  a  raw  material  very  largelv  used 
in  the  paper  making  industry  of  tliis  country. 
The  main  product  obtained  from  it  is,  of  course. 
the  celhdose  fibre,  but  this  represents  roughlv 
speaking  only  one  half  of  the  weight  of  the  grass. 
The  substances  representing  the  other  half  are  at 
present  more  or  less  wasted.  I  have  for  the  past 
B  or  7  years  been  doing  some  work  in  connection 
with  the  recovery  and  utilisation  of  some  of  these 
substances,  and  a  coherent  report  of  the  possi- 
bilities in  this  direction  may  not  be  without  interest 
in  these  times  when  the  prevention  of  waste  is  the 
watchword,  ilost  of  the  woik  reported  here  is 
several  years  old,  and  I  have  recentlv  heard  of 
reports  in  American  or  Canadian  journals  to  the 
effect  that  products  similar  to  some  of  those 
described  below  have  been  obtained  from  the 
waste  liquors  of  the  soda-wood-pulp  industrv. 
My  \york  has  been  done  with  the  main  purpose  of 
obtaining  commercially  valuable  results,  so  that  1 
have^been  able  to  pay  little  or  no  attention  to  the 
purely  scientific  side  of  the  question. 

The  by-products  of  esparto  grass  are  contained 
in  two  media,  viz..  the  esparto  dust  and  the 
'  h!ai-k  liquor." 

Exparli)  (hist. 

The  esparto  grass  reaches  the  paper  mill  in  the 
form  of  bales  pressed  tightlv  together  bv  hydraulic 
pressure.     In    this    form    it    is    too    compact    for 
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successful  chemical  treatment,  and  it  is  therefore 
first  of  all  jjassed  througli  a  machini^  containing 
a  revolving  body  studch-d  uitli  short  iron  rods 
which  tear  up  tlie  compact  grass  and  make  it 
loose.  The  same  machine  ptutorins  simultaneously 
the  other  iniijortant  function  of  removing  tlu^  dust. 
A  powerful  fan  causes  a  strong  current  air  to  jiass 
tlu'ough  the  grass  as  it  is  being  tosseil  al)0ut  in  the 
nuicliinc.  ami  tlic  air  carries  all  the  dust  along  with 
it.  Only  a  tew  years  ago  this  dust  was  sent  to 
waste  in  dilTerent  ways,  but  nowadays  most  paper 
mills  ha\(>  installed  special  dust  collintors  where 
the  air  current  is  made  to  deiiosit  the  dust  in  a 
condned  space,  whence  it  is  ultimately  discharged 
into  bags. 

The  esparto  dust  thus  obtaine<I  is  a  very 
\alual)le  material,  as  it  contains  anything  from 
25  to  oO"|,  of  a  Idgh-class  vegetable  wax.  hard  and 
of  a  high  melting  point.  I  have  worked  out  a 
special  method  for  the  recovery  of  tliis  wax,  but 
other  methods  are  in  operation  elsewhere  for  the 
same  ])urpose.  The  wax  as  recovered  by  niy 
method  is  liard.  I'ather  brittle,  and  of  a  light  brown 
colour,  and  possesses  the  following  chief  char- 
acteristics, viz..  m.pt.  aljout  105  F.  (74' C). 
Lo.ss  of  weight  at  10(5"  C.  overnight,  about  1.5 °„. 
Asli,  002  "„.  Acid  value.  l?4-42.  Saponific.ition 
value,  71-4].  Iodine  value,  (i-48.  TTnsaponifiable 
(soluble  in  liot  CC\ ,).  50-34  "„.  Fatty  acids, 
4  5 -SO",,. 

At  first  there  was  some  difficulty  experienced 
in  ])lacing  this  esparto  wax  on  the  market,  but 
it  is  now  eagerly  demanded  at  a  good  price  by  some 
manufacturers.  Unfortunately,  however."  the 
quantity  of  dust  obtainable  at  any  one  paper  mill 
is  not  very  large,  so  the  output  of  w-ax  is  insufficient 
to    meet    the    demand. 

What  remains  of  the  dust  after  the  wax  has 
been  eliminated  may  be  calcined,  and  when  all 
the  organic  substances  have  thus  Ijeen  removed  a 
yellow-brown  powder  is  obtained  ;  it  consists 
mainly  of  silica,  and  is  very  fine  and  very  sharp. 
so  it  makes  an  exi'ellent  knife  powder  and  might 
be  made  useful  in  many  w  ays  for  cleaning,  polishing, 
and  grinding  metals  and  other  materials. 

■'  Black  liquor." 
In  the  course  of  manufacture  the  esparto  grass 
(after  having  l)een  put  through  the  inachine 
described  above)  is  l)oiIed  in  autoclaves  under  a 
pressure  of  :!  or  4  atmospheres  for  about  4  liours 
with  a  solution  of  caustic  soda  containing  about 
4  "o  of  NaOH.  ^^■hen  the  boiling  is  finished  the 
spent  lye  is  run  off  to  a  storing  tank,  and  the  grass 
is  washed  several  times  with  water.  The  first 
wash  w.ater  is  mixed  with  the  spent  lye.  and  the 
following  ones  are  run  to  waste  (unless  local  con- 
ditions make  it  necessary  for  sanitary  reasons  to 
work  them  up  too).  The  mixture  of  the  spent  lye 
with  the  first  wash  water  is  technically  known  as 
■'  thin  black  liquor."  and  contains  practically  all 
the  non-cellulose  constituents  of  tlie  esparto  grass 
except  those  which  have  been  previously  removed 
in  the  form  of  dust.  The  thin  lilack  liquor  con- 
tains also  the  soda  used  in  boiling  the  grass,  and 
until  now  the  soda  is  the  only  product  recovered 
from  it.  With  this  end  in  view  the  thin  black 
liquor  is  first  concentrated  to  a Ijouf  one-sixth  of  its 
l)ulk  (usually  on  the  multiple  eftect  evaporation 
princiiJle).  It  is  no\v  known  as  "  thick  black 
liquor."  which  when  hot  is  a  viscous  black  liquid 
of  svru[)V  consistency  :  when  cold,  it  solidifies 
into  a  sort  of  granular  jelly.  In  the  ordinary  way 
of  manufacture  it  is  led  in  a  continuous  stream 
into  ow  end  of  a  rotating  soda  furnace  in  which 
the  remaining  water  is  evaporated  and  all  the 
organic  <onstituents  are  burned,  so  that  it  emerges 
from  the  other  end  of  the  furnace  in  the  form  of 
so-called  "  l)lack  ash."  consisting  chiefly  of  sodium 
carbonate.  The  heat  necessary  for  this  process  is 
under  normal  conditions  exclusively  derived  from 
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the  oomlmstion  of  the  organic  constituents  of  the 
thick  Mack  liquor.  ThLs  is  all  the  atl vantage 
taken  at   present   of  these  oi^anic  constituents. 

It  will  lie  rea<lily  mulei-stooil  that  as  far  as  the 
lilaok  liquor  is  concerned  there  is  no  occasion  to 
complain  aliout  tlie  i|UHntity  avaihihle.  so  fioin 
this  point  of  view  the  l>laik  liquor  is  liy  far  the 
more   important    of   the   two   items   tlealt    with. 

In  considering  the  in-oducts  olitainaMe  from 
the  lilack  liquor,  it  should  lie  kept  in  miinl  that  the 
liquor  contains  the  soda  used  for  lioiling  the  grass. 
Thick  hlack  liqiuir  contains  as  a  ruh'  from  12  to 
l.-.°o  of  Xa.l). 

The  most  important  constituent  quantitatively, 
however,  is  an  "•  extract  substance."  which  accorcl- 
irig  to  ("ross  and  Bevan  I'onstitutes  a  definite 
chemical  individual  of  the  formula  ('uiHjjO^. 
This  substance  can  be  made  use  of  in  a  gooil  many 
ways,  but  it  is  a  new  thing  on  the  market,  and  a 
ilemand  for  it  (and  the  products  derived  from  it) 
has  to  l>e  created  before  anything  can  be  done 
with  it  in  practice. 

Among  the  easily  marketable  by-products 
oljtainalue  from  the  black  liquor,  the  most  im- 
portant from  a  quantitative  point  of  view  is 
iirelir  arid.  The  black  liquor  also  contains  some 
wax.  but  it  is  scarcely  worth  recovering.  There 
is  not  very  much  of  it,  and  it  is  not  of  such  a  good 
quality  as  the   dust  wax. 

Attempts  have  been  made  to  causticise  the 
lila<-k  liquor  directly,  the  idea  being  to  precipitate 
the  extract  substance  as  a  calcium  salt  by  treat- 
ment with  lime,  and  thus  recover  soda  in  the  form 
of  hydroxide,  directly  availalile  for  a  fresh  boiling 
of  grass.  This  idea  is  theoretically  excellent  Ijut 
practically  impossible,  owing  to  the  thick,  slimy, 
and  extremely  voluminous  nature  of  the  pre- 
cipitate obtained,  which  places  insuperable 
obstacles  in  the  way  of  separating  the  liquid  from 
the  precipitate  either  by  filtration  or  other  means. 

It  has  also  Iieen  proposed  to  precipitate  the 
extract  substance  by  means  of  carbon  dioxide 
imder  pressure,  so  that  the  soda  is  recovered  as 
bicarbonate. 

Another  proposal  is  to  distil  the  black  liquor 
after  addition  of  lime,  whereby  several  alcohols 
and  ketones  are  obtained.  Besides,  it  the  distilla- 
tion temperature  is  not  too  high,  sodium  acetate 
may  be  recovered  from  the  residue  in  the  retort 
by  iixiviation  with  wood  spirit  or  similar  solvent. 

I  do  not  think  any  of  these  proposals  have  ever 
been  adopted  on  a  large  scale. 

If  the  black  liquor  is  slightly  acidified  by  addition 
of  an  acid,  the  extract  matter  is  thrown  out  of 
solution,  but  the  precipitate  thus  formed  is  of  a 
similar  voluminous  and  slimy  character  to  that 
obtained  with  lime.  Immediately  after  pre- 
cipitation it  fills  up  the  whole  volume  of  the  liquid 
making  it  thick  and  vi.scous  ;  it  .settles  down  very 
slowly  and  is  very  difficult  to  separate  by  filtration. 
If  washed  by  daily  decantation  for  .'>  weeks, 
filtered,  and  dried,  it  forms  a  dark  brown  powder, 
of  which  about  28  grms.  is  obtained  from  1  litre 
of  thin  black  liquor.  If  this  sulistance  is  extracted 
successivelv  with  ether,  chloroform,  and  alcohol, 
the  ether  dissolves  1(14%  (a  light -coloured  wax), 
the  chloroform  8-11%  (a  dark-coloured  waxy 
.substance),  and  the  alcohol  fi-.51  %  (a  substance 
resembling  very  dark-coloured  shellac).  The 
extract  matter  can  be  precipitated  in  the  form  of 
a  light-coloured  powder,  easily  separable  from  the 
liquid,  by  means  of  free  chlorine  or  strongly 
oxidising  acids,  but  the  products  obtained  are 
very  dinerent  from  that  just  described  as  shown 
by  their  behaviour  towards  solvents.  I  shall  not 
go  further  into  these  details,  however,  as  I  con- 
sider them  to  be  of  no  practical  interest.  One 
point  to  notice  is  that  none  of  these  products  is 
entirely  soluble  in  alcohol. 

If  the  slimy  mixture  of  precipitate  and  liquid 


is  boiled,  the  extract  matter  seems  to  bo  chemically 
changed,  a  thin  yellow  opaque  fluid  being  ol>tained. 
Whether  this  is  a  solution  or  merely  a  siispension 
or  emulsion  I  do  not  know,  but  in"  any  case  it  is 
capable  of  remaining  practically  unaltered  for 
wei'ks  :  the  solid  matter  srttli-s  down  exceedingly 
slowly,  it  passes  through  tiltir  paper,  and  it  does 
not  seem  possible  to  .separate  I  lie  ^olill  part  from 
the  liquid  at  this  .stage:  it  may  he  .-vaporated 
.almost  to  dryness  without  changing  its  character. 
If  boiled  in  open  ves.sels  a  thin  black  film  keeps 
forming  on  the  surface  ;  this  is  probably  a  product 
of  oxidation,  .since  it  does  not  appear  unless  the 
air  has  free  access.  If  a  small  surplus  of  acid  is 
addi'd  to  thick  black  liqvior  while  hot.  opaque 
plastic  masses  are  formecl  which,  if  dissolved  in 
water,  give  opaque  solutions  similar  to  those  just 
described.  Tin-  masses  and  solutions  are  slightly 
different  according  to  the  acid  used  iii  producing 
them. 

These  opaque  solutions  will  dye  wool  and  silk 
directly,  imparting  a  drab-yellow  colour.  By 
af t er-t i^at ment  with  oxidising  substances,  stich  as 
ferric  chloride  or  potassium  bichromate,  the  drab 
colour  may  be  turned  into  dift'erent  shades  of 
brown.  By  means  of  copper  sulphate  greenish 
khaki  shades  may  be  obtained,  and  it  is  also 
possible  by  suitable  treatment  of  these  opaque 
solutions  to  evolve  a  dyestuff  which  \n\l  give  very 
pretty  orange  shades  to  wool  and  silk  directly. 
This  latter  dyestuft"  I  have  not  yet  succeeded  in 
isolating. 

If  hot  black  liquor  is  treated  ^vith  a  large  excess 
of  acid,  instead  of  a  small  excess,  the  extract 
matter  is  changed  into  a  resinous  substance.  This 
process  is  accompanied  by  a  splitting  off  of  carbon 
dioxide  ;  the  reaction  is  most  easily  seen  it  the 
operation  is  carried  out  in  an  antoclave,  when 
there  wUl  be  a  sudden  rise  in  pressure  without  any 
corresponding  increase  in  temperature.  The  resin- 
ous matter  ultimately^  gathers  together  in  lumps 
and  may  be  very  easily  removed  from  the  liquid, 
which  is  then  almost  clear,  but  it  still  contains  a 
small  quantity  of  an  oily  sub-stance  which  may  be 
extracted  with  ether. 

The  form  in  wliich  the  resin  is  recovered  varies 
considerably,  according  both  to  the  nature  and 
the  quantity  of  the  acid  used — also  according  fu 
the  temperature  and  pres.sure  under  which  tlir 
operation  is  carried  out.  This  may  be  pai'tl> 
due  to  the  fact  that  the  resin  enters  into  Ioom 
combination  nith  the  acid  present.  So  Ioosl. 
however,  is  this  combination  that  the  acid  raav 
be  removed  liy  boiling  with  water. 

Wlien  sulphuric  acid  is  used  for  this  procesis, 
black  liquor  is  brought  to  boil  in  a  retort  and 
the  acid  is  then  gradually  added.  A  developnieiil 
of  carbon  dioxide  takes  place  at  once,  because  a 
large  propoit  ion  fjf  the  soda  is  present  as  carbonate, 
and  a  further  development  occurs  when  the  resin 
is  formed.  The  total  amounts  to  3  or  4%  of  tin- 
weight  of  the  tliick  black  liquor  ;  it  is  fairly  puii 
and  may  be  collected  if  so  desired.  The  liquid 
distilling  over  contains  cliiefly  acetic  acid  and 
furfural.  After  the  distillation  the  resin  has 
gathered  together  in  a  lump  in  the  retort  and  can 
be  removed. 

The  resin  thus  obtained  is  black,  owing  to  tlic 
presence  of  acid.  Wlien  hot  it  is  soft  and  plastic. 
when  cold  it  is  brittle  and  easily  reduced  to  powder. 
It  retains  water  with  great  tenacity,  and  is  very 
difficult  to  dry  unless  powdered.  For  the  i)ur|)OSc 
of  purifying  it  is  reduced  to  a  coarse  powder.  Ijoilcil 
in  water,  drawn  into  "'  ribbons,"  and  dropped  inlci 
cold  water.  This  proc&ss  is  repeted  unfinl  a  HulTi- 
cient  degree  of  purity  has  been  reached.  The  resin 
now  appears  as  brown  "ribbons"  with  a  silky 
surface.  It  is  most  easily  dried  if  cru.shed  tn 
powder. 

This  resin  may  be  used  for  many  purposes,  suci' 
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.IS  for  sizing  brown  paper,  waterproofing,  staining 
anil  vaniisliini;  impiT.  caiJboaid,  faljrics  of  all 
kinds,  leather,  wood,  niotals.  perhaps  foi  making 
insulating  varni.shes,  etc.  It  is  soluble  in  acetic 
acid,  acetic  anliydride.  acetone,  phenol,  aniline. 
and  hot  alcohol  or  methylated  spirit.  All  such 
solutions  may  lie  used  as  spirit  varnishes.  It  .is 
in.soUil>le  in  ether,  petroleum  spirit,  oils,  and 
turpentine.  It  is  soluhle  in  alkaline  solutions,  even 
in  borax,  and  a  borax  solution  forms  a  fairly  good 
water  varnish.  In  fact,  the  resin  may  be  used  as 
a  substitute  for  shellac  for  a  large  number  of 
purposes,  even  to  some  extent  in  French  polish. 
Witn  ammonia  it  forms  a  loose  combination. 
'Therefore,  if  a  fabric  is  impregnated  with  a  solution 
of  the  re.sin  in  ammonia  and  left  to  dry.  the 
ammonia  will  gradually  evaporate  and  leave  in- 
soluble resin  in  the  pores  of  the  fabric.  The  resin 
combines  with  formaldehyde,  which  makes  it 
harder,  but  less  soluble,  and  it  is  also  capable  of 
being  "  vulcanised  "  with  sulphur. 

It  this  resin  is  treated  with  strong  nitric  acid, 
oxalic  acid  is  formed  and  also  a  yellow  dyestutf, 
which  is  dilTerent  from  the  orange  dyestult'  previ- 
ously mentioned.  It  either  contains  picric  acid 
or  is  closely  related  thereto  ;  it  has  ii  bitter  taste, 
gives  a  deep  red  colour  with  warm  potassium 
cyanide,  and  dyes  wool  and  silk  directly  in  much 
the  same  shades  as  tho.«e  obtainable  with  picric 
acid,  i.r..  from  canary  yellow  to  a  fairly  dark 
brown. 

The  resin  is  also  capable  of  yielding  sulphide 
dyes,  but  these  are  on  the  whole  more  satisfactorily 
produced  directly  from  the  black  liquor.  Quite 
a  number  of  brown  dyes  are  obtainable  in  this 
way,  among  them  also  direct  cotton  dyes  :  but 
there  is  particularly  one  such  dye  which  should 
prove  useful,  because  the  process  of  making  it  is 
very  simple  and  cheap.  The  proces.s  is  carried  out 
at  a  lower  temperatxire  than  I  believe  is  usually 
employed  in  making  such  dyes.  It  will  impart 
many  .shades  of  brown  to  wool.  silk,  and  mordanted 
cotton,  especially  some  deep  and  rich  brown 
shades. 

If  thick  black  liquor  is  mixed  with  sulphur  and 
gently  heated,  a  plastic  mass  is  obtained  which  is 
of  very  fine  grain,  and  will  take  and  retain  very 
fine  imprints. 

The  distillate  obtained  in  recovering  the  resin 
contains  chiefly  acetic  acid  and  furfural.  It  is 
neutralised  with  sodium,  barium,  or  calcium 
carbonate,  and  re-di.stilled.  when  the  furfural 
passes  over  with  the  first  part  of  the  distillate. 
The  yield  of  raw  furfural  is  very  considerable — 
in  fact,  it  has  amounted  to  over  1-5%  of  the  weight 
of  thick  black  liquor.  The  raw  furfural  is  found 
to  contain  about  70%  of  pure  furfural.  By  dis- 
tilhng  it  a  "  light  oil  "  of  a  light  yellow  colour  is 
first  obtained  ;  it  is  soluble  in  sulphuric  acid,  with 
which  it  gives  a  blue  colour.  Judging  from  the 
boiling  point  it  may  be  thiophen.  The  next  thing 
that  comes  over  is  furfural  proper.  This  is.  to  the 
best  of  my  knowledge,  only  obtained  as  a  by- 
product in  one  other  industry,  and  that  probably 
by  this  time  a  rather  obsolete  one,  viz..  the  pro- 
duction of  natural  madder.  The  furfural  was 
salealile  before  the  war  lo  German  dye-works  at  a 
good  price.  It  gives  alnaost  the  same  chemical 
reactions  as  benzaldehyde  and  has  a  similar 
appearance,  smell,  and  flavour.  Whether  it  could 
replace  benzaldehyde  in  the  making  of  sweets  and 
perfumes  I  cannot  tay.  Init  I  believe  a  Malachite 
(ireen  can  be  made  from  it  by  a  proces,s  analogous 
to  that  by  which  ordinary"  Malachite  Green  is 
made  from  benzaldehyde.  "  I  have  not  been  able 
to  find  any  buyers  for  it  in  this  countrv,  but  the 
development  of  the  dve  industrv  mav  perhaps 
create  a  demand  for  it.  It  can  certainlvbe  used — 
according  to  recent  patents — as  a  .solvent  for 
nitrocellulose,  whether  in  the  form  of  guncotton 
or  otherwise,  and  as  an  ingredient  of  varnishes. 


■        Afti'r  the  fm-fural  (iroper  has  distilled  over  .some 
'  Ii(iiiiils    of    higher    boiling    points    are    obtained. 
Thesis   consist   probably   mostly   of   higher   homo- 
logues  of  furfural,  such  hs  methyl-hirfural,  ethyl- 
furfural,  etc. 
I        The  residue  in  the  retort  after  the  fiu'fural  has 
I    been  driv(m  oft'  is  a  solution  of  sodi>un.  barium,  or 
lahium    acetate,     according    to    the     method     of 
neutralisation.       It  is  evaporated  to  dryness,  and 
may  be  sold  as  such  or  worked  up  to  aceton<'  or 
a<etic  acid.     The  acetic  a(  id  obtained  has  a  slight 
aromatic  odour,  but  is  otherwise  very  pure  ,an<l  of  a 
t    perfectly    satisfactory    colour,    so    that    it    sho\dd 
fetch  a  good  price.     The   quantity  of  anhydrous 
acid  amounts  to  about  ti°„  on  the  weight  of  thick 
black  liquor. 

It  will  have  been  noticed  th.at  in  the  process  just 
described  the  soda  in  the  bla<k  liquor  is  practicalh- 
lost.  It  is  scarcely  possible  to  recover  both  the 
resin,  the  furfural,  the  aceti<-  acid,  and  the  soda 
(unless  such  acids  as  oxalic  acid  be  substituted  for 
the  sulphuric  acid),  but  I  have  worked  out  a  process 
by  which  the  furfural,  the  acetic  acid,  and 
the  soda  may  be  recovered  in  one  operation,  and 
in  addition  all  the  nitrogen  from  the  grass  is 
rocoveied  in  the  form  of  ammonia.  This  process  may 
have  the  best  chance  of  immediate  success,  becau.se 
nearly  all  the  products  obtained  are  easily  disposed 
of  and  the  process  involves  a  utilisation  of  nitre 
cake,  a  question  which  is  at  present  attracting  coii- 
siderable  intere.st  and  attention.  The  process  is 
in  its  main  features  as  follows  :  Tliick  black  liquor 
is  mixed  with  an  excess  of  nitre  cake.  The  mix- 
ture, which  is  strongly  acid,  is  distilled  in  a  retort. 
There  is  the  usual  development  of  carbon  dioxide 
(whicli  may  be  recovered),  and  then  the  acetic  acid 
and  the  furfural  distil  over.  When  the  distillation 
temperatm-e  has  reaj?hed  about  200"  C.  the  reaction 
of  the  distillate  changes  from  acid  to  alkaline. 
The  receiver  is  changed,  and  the  distillate  now 
obtained  is  very  rich  in  ammonia.  During  the 
latter  part  of  the  distillation  a  substance  of  the 
consistency  and  appearance  of  vaseline  also  comes 
over,  the  exact  nature  of  which  I  have  not  had 
time  to  ascertain  ;  it  changes  colour  and  becomes 
brown  when  exposed  to  the  air.  and  I  suppose  it 
contains  some  phenolic  and  cresolic  compounds, 
so  it  may  prove  useful  for  the  impregnation  of 
wood.  But  the  quantity  is  not  very  large.  The 
quantitv  of  ammonia  obtained  is  aliout  f%  by 
weight  of  the  thick  black  liquor.  Towards  the  end 
a  liiftle  gas  is  formed  which  ma^'  be  burned  xinder 
the  retort.  The  soda — both  that  from  the  black 
liquor  and  that  from  the  nitre  cake — reniains  in 
the  retort  in  the  form  of  .sodium  sulphide  which  may 
be  directly  used  for  boiling  grass,  or  else  it  may  be 
sold  or  causticised  in  theusual  way  in  the  null  ; 
in  which  latter  case  the  sulphur  would  be  recover- 
a))le  from  the  calcium  sulphide  sludge  by  the  well 
known  pi-ocess. 

It  goes  without  saying  that  sulphuric  acid  may 
be  used  instead  of  lutre  cake  in  the  process  des- 
cribed, but  I  think  the  use  of  nitre  cake  ought  to 
increase  its  chances. 

I  have  onlv  lieen  able  to  give  a  vague  outline  of 
the  possibilities  involved  in  the  problem  discussed, 
but  it  appears  fairlv  obvious  that  when  a  paper 
works  producing,  say,  10.000  tons  of  thick  black 
liquor  per  annum  i.s  at  present  throwing  away 
300  or  400  tons  of  carbon  dioxide.  .500  tons  of 
acetic  acid.  150  tons  of  furfural.  75  tons  of  am- 
monia, vielding  300  tons  of  sulphate,  or  alter- 
nativelv"  to  the  ammonia  about  2000  tons  of 
e.sparto  resin,  there  shoidd  be  some  room  for 
improvement. 

Discussion. 

I'rof.  Bedson  said  that  in  his  investigation  on 

soluble  products  from  coal,  he  had  prepared  many 

bodies  resembling  verj-  closely  the  resmous  a.nd 

colouring  matters  exhibited  by  the  author,  showing 
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oousiilerable  similarity  l>etween  the  solublo  pro- 
il\icts  of  early  and  prosent  forms  of  vef;etation 
when  muli'i-iioini:  i-lu-iiiiial  rhaniie, 

y\r.  I'oi.i.iNs  tiskiil  how  tlie  acetic  aciil  was 
olitaiueil  fi-oiii  tlu'  "  Mack  liipior." 

.Mr.  11.  I>.  S.MiTH  commeiileii  on  the  hifih  meltiiis 
point  of  the  wax  and  imjuircd  whether  it  codld  he 
•  •leached. 

Mr.  E.  F.  HooPKK  asked  as  to  the  per- 
manency and  efliciency  of  the  dyes  and  dyed 
products,  aud  whether  any  or  what  mordants  were 
iLsed. 

Mr.  Bkioos  spoke  nhout  his  experience  in  pi-o- 
ducin-;  many  similar  products  as  wax.  resins,  ami 
colourini;  matti-i-s.  referrini;  to  tlic  action  of  nitric 
aoid  on  the  products,  and  the  sulpliide  dyes. 

Pr.  BrDDK.  in  reply,  said  that  tlie  aceti<- acid 
was  distilled  ofi"  the  hlack  liquor  in  an  excess  of 
sulphuric  aiid.  He  had  not  tried  to  bleach  the 
wax.  hut  thouiiht  it  would  prohalily  not  he  ea<y. 
Tliecolours  were  dycil  direct  on  to  cotton  and  woI)l 
without  mordants.  In  <uxe  casi".  however,  the 
cotton  was  mordanted  with  tannin.  The  colours 
had  so   far  proved    very   permanent. 


Messrs.  VV.  Gemsiell  and  S.  W.  Cr.\ggs  showc<l 
an  apparatus  successfully  used  for  the  electrolytic 
determiliation  of  lead  in  a  (iO — 40  copper-zinc 
alloy. 

Mr.  E.  P.  Hooper  exhihited  a  sjiecimen  of 
salicylic  acid  now  being  made  commercially  in  the 
district,  by  a  synthetic  process. 


Nottingham  Section. 

Meelinij  held  at  Xnlthxiham.  on  Wednesday,  Mnnh 
22nd,  ]9I(i. 


JIU.    JOHN    WHITK    IN    THE    t:HAII!. 


THE  SWELLING  OF  GELATINOUS  TISSUES. 

BY     PROF.     ir.     R.      PROCTER.     D.SC.     AND     DONAI-D 
BfRTOX.    M.SC. 

(Contribution     from     the     I'rocter     International 

Reseanh  Eaboratory.) 

Recent    investigations    have    shown    that    the 

swelling  of  gelatine  and  gelatinous  fibres  imder  the 

influence  of  acids  and  alkalis  is  dependent  on  the 
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of  each  of  the  constituents  in  the  jelly  of  1  grm.  of 
Coignct's  gelatine  ii\  dilTcrcnt  <-onccnt  rat  ions  of 
hyilrochloric  acid  at  about  IS  ('.  'I'lic  mathe- 
matical conditions  of  this  C(|uilibrium  lia\  e  been 
formation  of  highly  ioniseil  salts  or  l)nscs.  the 
osmotic  i>ressurc  of  which  lau.scs  the  swelling, 
ajuL  gi\  en  the  necessary  constants,  the  volume 
of  swelling  and  the  coni-cnt  rat  ions  of  all  the  con- 
stituents of  the  swollen  ji'lly  or  fibre  can  ho 
calcidated  from  the  known  <onicntratioii  of  the 
surioimdingsolut  ion  with  which  it  is  in  ci|uililiriinn. 
Figure  1.  represents  apinoxiniately  the  (luantities 
fully  cx)>laiiu'(I  elsewhere*  and  we  only  i)ropose 
here  to  give  such  a  ski'tch  as  may  render  tliem 
available  for  technical  ai)plicjilion  ami  i-ouipre-* 
hensihle  to  the  gcni'ral  I'l-ailer.  As  ri>gai-ils  tlieir 
practical  importance  it  may  be  remarked  that  there 
is  hardly  any  process  in  leather  manufacture  in 
which  problems  of  swelling  do  not  arise,  .md  it  is 
))robable  that  the  materials  of  man\'  other  colloidal 
industries  such  as  rublier,  cellulose  derivatives,  and 
textile  fibres,  are  governed  by  the  same  or  similar 
laws. 

If  gelatine  or  hide  fibr(^  be  inimerseil  in  a  ilihitc 
aiid  soluti<in.  it  will  swi'U  to  a  much  larger  «'xtent 
than  ill  ))ur(^  water,  but  will  finally  reach  a  dcliniti- 
limit.  In  this  case  the  gelatine  acts  as  a  weak 
base,  oni'  oi'  more  of  its  amino-groups  combining; 
with  llie  acid  to  form  a  highly  ionising  salt,  of 
wliii-h  the  acid  ions  (('I'  if  IK 'I  has  been  uscdl 
exert  osmotic  ])rcssiire  in  the  ordinary  way.  while 
the  gelatiui'  ions  retain  their  colloid  character  and 
neither  dilTiise  noi-  exert  appreciable  osmotii 
pressure,  probably  because  they  polyineii-,e  to 
form  a  complex  molecular  network  within  which 
the  negative  ions  are  retained  by  the  electro- 
chemical attraction  of  the  positive  colloid  ions. 
The  teuden<-y  of  the  anions  to  dilTuse  can  therefore 
only  exert  itself  in  expandinu  tlie  nctwoik,  an<i 
drawing  into  it  the  o\itside  .acid  solution  which  can 
pa.ss  freely  through  its  surface.  Since.  howi^\ev. 
it  can  only  do  this  as  acid — that  is.  with  I'lpial 
quantities  of  positive  and  negative  ions,  while  the 
ionised  .anion  is  wholly  negative — it  follows  that 
at  equilibrium  the  jelly  must  always  i-ontain  iiix 
excess  of  anion  and  a.  deliciency  of  hydrion  as 
compared  with  the  external  acid  solution,  in  which 
they  are  eq\ial. 

It  is,  however,  a  condition  of  such  a  two-phased 
equilibriumt  that  the  productti  of  any  similar  pairs 
of  anion  am!  cation  in  the  two  phases  must  lie 
equal  to  each  other  (c.;/.  If,  >  CI',  ^H'j  /  (Tj)  : 
and  a  inalheniatical  necessity  that  the  sum  of  an 
unefpial  pair  is  greater  than  that  of  an  ecpial  pair 
giving  the  same  product,  as  the  sum  of  two 
adjacent  sides  of  a  rectangle  is  greater  than  that 
of  those  of  a  squari-  of  efpial  area,  and  .as  the  suins 
of  tlie  ionic  concentrations  represent  the  osmotic 
pressures  it  is  olivions  that  the  products 
and  the  osmotic  equations  cannot  be  simul- 
taneously fulfilled,  if,  therefore  (again  taking 
HCl  as  an  instance),  H',  xCl',  =H '2  a  CI',  we  must, 
if  in  the  first  phase  the  negative  and  positive  ions 
are  unequal,  WTite  the  osmotic  equation  ll',-|-Cr, 
=  II'2-|-Cl'2-f  p.  where  e  is  the  necessary  difference 
between  the  two  sums,  c  is  therefore  an  osmotic 
piessure  which  tends  to  make  the  jelly  sw(^ll  te 
infinity,  and  as  the  jelly  iloes  not  do  so.  but 
assumes  a  definit((  equilibrium-volume  dopendeni 
on  the  concentration  of  the  ext(^rnal  acid,  it  is 
<lear  that  some  opposing  force,  e<{ual  to  e  at 
equilibrium,  must  exist  to  balance  it.  This  forci' 
is, the  tension  of  tlie  elastic  colloid  net  of  vvliiili 
we  have  spoken,  and  if  we  think  of  an  elastic  ji'lb 
mass  it  is  easy  to  conceive  of  it,  as  a  men^  mechani<al 
tenacity  wliii  h  resists  and  increases  the  osmotic 
pressure  within  the  jelly.  As,  however,  wi' 
gradually  raise  the  temperature  of  the  jelly,  ami 

•  11.  R.  Procter.  Tr.ins.  Ohem.  Soc,  1014,  IDS,  313- 

t  Ponnan  anil  Harris,  Trans.  Cliem.  .Soc,  1911,  M,  1575. 
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sodituiiiish  its  tenacity  which  opposes  swelling  and 
therchy  increases  its  swollen  volume,  e  does  not 
diminish  without  limit  but  apparently  retains 
a  definitii  value  when  the  jelly  is  actually  licpiefied, 
80  that  a  part  at  least  of  c  is  due  to  the  molccidar 
attractions  not  depcnilent  on  the  jelly  state. 
Very  possibly  the  whole  apparent  solidity  of  th? 
jelly  is  caused  by  nioleciilar  or  electro-chemical 
attractions  and  the  opposing  osmotic  pressures. 
Wljatover  the  idtiinato  caxise  of  these  attractions, 
it  is  shown  that  they  obey  the  general  physical 
law  first  emniciatod  by  Hooke,  viz.,  that  "  the 
strain  is  proportionate  to  the  stress,"  and  that  the 
force  e  causing  (and  resisting)  swelling  is  pro- 
portionate to  the  volume  of  the  jelly,  e  being  in  the 
case  of  t'oignet's  gelatine  at  18°  C.  about  1/5000 
of  the  volume  in  c.c. 

In  earlier  papers  on  the  gelatine  e(iuilibriuni 
(loc.  cit.),  it  was  assumed  as  a  simpliflcation  that 
the  gelatine  salt  was  wholly  ionised,  or  at  least 
as  much  so  as  the  hydrochloric  acidj  employed  in 
the  experiments,  and  for  practical  purposes  and 
in  the  case  of  solutions  of  the  dilutions  used,  the 
assumption  is  fully  justified.  For  complete 
mathematical  treatment,  however,  it  is  necessary 
strictly  to  define  aU  concentrations  as  those  of  the 
ions  only,  on  wliich  those  of  the  unionised  sub- 
stances are  dependent,  but  as  the  latter  take  no 
direct  part  in  the  equilibrium  they  may  for  the 
most  part  be  neglected.  The  following  notation 
has  been  adopted  and  will  be  used  here  for  any 
mathematical  discussions  whiclx  may  be  reipiisite. 

At  equiUbrium,  the  external  solution  contains 
an  acid  only,  and  its  concentration  is  x,  which 
represents  either  the  hydrion  H',  or  the  anion 
(say  CI').  All  concentrations  are  expressed  in 
grainme  equivalents  per  litre.  The  jelly  phase 
contains  free  acid  less  in  concentration  than  .r, 
and  the  ionised  gelatine-salt  with  the  same  anion 
as  the  acid  ;   and 

y  =the  hydrion  or  anion  of  the  free  acid, 

3=concentration  of  either  ion  of  the  gelatine- 
salt;  y-i-z=therefore  the  total  anion, 

a=the  concentration  of  the  unionised  gelatine- 
salt, 

jr=^he  simi  of  concentrations  of  gelatine, 
unionised  gelatine-salt,  and  gelatine-ion, 

e=excess  of  concentration  of  diffusitile  ions  in 
thejelly  over  that  of  the  external  solution, 

V=the  volume  of  the  jelly  in  cubic  centimetres. 

We  may  therefore  write  the  equilibrium  of 
products  : — 

1.  *»={/  iy+z). 

and  that  of  osmotic  pressures  : — 

2.  2x-re=2y+z, 

and  bv  solving  these  equations  simultaneously 
many  interesting  relations  are  derived,  such  as 


x=!f+Vey-=>/y2+ys-. 


4e 


4e 


2.  2 

x«-t/2       , ,_ 

:=  — ^-^=\/4ej--f-e2  =e-F2  s/ei/ 

Ix ti)2  

=  ^—^==z+2y  -  2  ^/y{y+z)=-2x  +  Vz^+ixi^ 

These  relations  can  be  represented  graphicaUv  for 
my  value  of  x  as  shown  in  Fig.  2. 

It  will  be  noted  that  these  formulas  are  quite 
;eneral  and  do  not  involve  any  constants,  and 
nien  any  two  of  the  variables  are  known  all 
■thers  can  be  calcidated  regardless  of  the  nature 


tr.J^f  'pUo*™?  short  table,  based  on  the  fleures  of  Bray  and 
mI-  r'L-/"",^ni  P?™-,**"?-.  l''ll.  33.  7S1)  .-ind  tlaose  of  H'oyes  and 
,i..,!X  •■'.  -^'r-  154).  gives  the  fractional  proportion  of  hvdro- 
alonc  acul  inmsed  at  different  normalities  — 

nSS    S'i'J?     "■•'50     0-020     0-010     0-005     0-002     0-001 
0-900    0-92a    0-944    0-962    0-972    0-9S1     0-988    0-990 


of  the  protein  or  acid,  but  fixing  one  variable 
only  does  not  fix  the  otheiti,  as  is  readily  seen 
by  a  consideration  of  any  of  the  formula  given. 
For  example,  it  we  let  e  equal  1,  then  the  foimula 

z^  =  lex+e^  becomes  z^=ix  +  l 
wliich  is  the  curve  of  the  parabola  and  z  may  be 
given  any  value  at  all  by  substituting  suitable 
values  for  .r.  So,  for  any  protein  and  any  acid 
which  form  an  equilibrium  of  the  type  discussed, 
fixing  e  only  requires  that  the  point  (z.  x)  lie 
somewhere  on  the  path  of  the  parabola  ;  but 
fop  a  particular  protein  and  particular  acid, 
under  fixed  conditions  of  temperaiure,  etc.,  not 
only  the  parabola  is  defined  by  fixmg  e,  but  also 
the  exact  position  of  the  point  {z,  x)  on  that 
para))ola.  It  mu.st  therefore  be  possible  to  reduce 
the  general  formulip  to  equations  containing  only 
two  variables,  for  particidar  proteins  and  acids, 
by  the  introduction  of  the  necessary  constants. 


caiTiN  chloride: 


ADD  nxEO 


.05 


20 


,25 


Fig. 


Curves  of  Quantity. 
Normality  of  initial  acid. 

By  means  of  the  ionisation  relations  of  the 
protein  salt  a  formida  for  the  swelling  volume 
has  been  derived.  In  the  case  of  hyclrochloric 
acid  the  protein  chloride  produced  would  follow 
the  equations  (an  analagous  case  would  be  that 
of  ammoniiun  chloride)  : — 

(a)  [Prot  +  ]x[Cl']=K[Prot  CI]  or  z{y+z)=Ka 

(b)  [Prot]  x[H;  +  ]=K'[Prot  +  ]  or  y{g-a-z)^K'z 

,     .  1000 

and  smce  g  =  ^i^—. -r — ^ .    -    , 

\    (m.  wt.  or  proteui) 

y^ 1000  Kyg 

(m.   wt.    of  protein)   {x^—y^)   (x^  +  Ky+KK') 

The  application  of  Hooke 's  law  leads  to  the 
equation 

,=c(v ^ ^) 

\        sp.   gr.   of    protein/ 

The  constants  involved  are  tliree  in  number  :  K, 
the  ionisation-K  of  the  protein  salt,  is  generally 
not  a  real  constant  but  varies  according  to  con- 
centration as  do  the  ionisation-K's  of  most  strong 
electrolytes  ;  the  union  of  protein  molecule  and 
hydrogen  ion  involves  another  ionisation-K  which 
has  been  called  K'  and  is  probably  constant,  at 
least  in  the  case  of  hide  and  gelatine  ;  and  finally 
the  resistance  of  the  proteins  to  swelling  involves 
a  third  constant  C,  which  depends  for  its  value 
onJv  upon  what  is  know^l  as  the  Indk  modulus. 

Thus,  if  the  constants  for  the  particular  protem 
and  acid  are  knoT%-n.  only  one  variable  is  required 
for  the  calculation  of  all  the  others  :  where  the 
constants  are  not  known  two  variables  will  be 
necessary. 

A  completelv  worked  out  theory  is  not  neces- 
sarily capable  of  direct  application  without  further 
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experiment  :  in  fact  such  a  condition  is  the 
exception  nithcr  than  tbo  rule.  It  is  proposed  in 
the  pn-seiit  paper  to  discuss  tlie  tlieorv  priucipally 
frt>ui  the  laiuier's  point  of  vie\\\  a^thou^h  tlie 
principles  are  applicable  to  some  other  industries 
as  \v<>ll,  ami  to  sujigest  the  possibilities  of  its 
piactical  application.  I'rogress  in  the  leather 
industry  has  been  slow  lari;ely  because  of  om- 
ignorance  fixmi  a  physical  and  chemical  stand- 
point of  the  very  complex  reactions  involved  in 
the  wet  work.  This  theory  clears  up  some  of  the 
dillicvdties,  although  there  is  still  much  to  be  done 
alonj;  tlie  lines  of  pure  organic  clieiiii.-stry  upon 
whidi  the  theory  does  not  touch.  The  most 
immediate  result  which  has  been  achieved  is  a 
complete  explanation  of  the  causes  of  "  plumping 
and  falling,"  and  it  is  hoped  that  this  will  provide 
the  means  of  controlling  the  degree  of  plumping 
ver>-  exactly  in  actual  practice. 

It  has  been  shown,  in  the  equilibrium  of  gelatine 
and  hydrochloric  acid,  and  this  is  equally  true 
of  hide  substance  and  any  acids  or  alkalis,  that  the 
varialile  f  is  a  direct  measure  of  the  swelling 
and  for  either  hide  substance  or  gelatine  we  may 
write 

e=C  (V— 0-7)  =— 2j-  +  ^ix'  +z« 
It  will  be  obvious  to  any  mathematician,  since  : 
has  a  limiting  maximiun  value,  that  c  represents 
a  curve  which  increases  to  a  maximum  and  tlien 
decreases  approaching  zero.  The  important  thing 
from  the  tanner's  standpoint  is  the  volume,  which 
obviously  depends  for  its  value  upon  that  of  O. 
In  the  case  of  pure  gelatine  the  value  of  ('  is 
largely  dependent  on  the  temperature,  and  some 
values  for  Coignet's  pure  gdatine  at  different 
temperatures  are  given  in  the  following  tables. 
l-C. 


V. 

X, 

»■ 

z. 

e. 

C. 

11-3 
14-6 
18-5 
22-2 

0-179 
0-0645 
0-0296 
0-0064 

0-137 
0-038 
0-0126 
0-0011 

0-097 
0-072 
0-057 
0-036 

0-0129 
0-0185 
0-0229 
0-0255 

0-0012 
0-0013 
0-0013 
0-0012 

1 

a^C. 

r. 

.. 

"• 

1. 

e. 

c. 

17-6 
10-8 
23-2 
27-3 
S4-2 

0-197 

0-105 

0-0476 

0K)224 

0-0085 

0-160 

0-075 

0-0295 

O-OlOO 

0-0021 

0-082 
0-072 
0-047 
0-040 
0-032 

0-0085 
0-0120 
O-OUl 
0-0154 
0-0195 

0-00050 
0-00063 
0-00049 

o-ooor.8 

0-00058 

Averages  for  C. 

T     0-00125  • 

15»     0-00055 

•18*     0-00021 

•  These  figures  were  from  a  U>rge  number  of  <letermlnati<inii  at 
a  temperature  of  about  18°  C. 

It  is  probable  that  the  two  ionisation-Ks,  which 
have  been  determined  for  gelatine  and  hydro- 
chloric acid,  are  tlie  same  for  hide  as  for  gelatine. 
For  any  acid,  K'  has  been  found  to  be  of  the 
order  of  0-00015,  and  for  gelatine  cliloride,  K  has 
been  shown  to  be  of  the  same  order  as  the  ionisa- 
tion-K  of  hydrochloric  acid,  for  corresponding 
concentrations.  If  we  know  the  value  of  C,  all 
variables  including  the  swelling  can  be  calculated 
from  X,  which  is  ea.sily  determined  by  a  simple 
titration  of  the  external  solution.  This  is  of 
practical  importance  as  it  enabb*  on(-  to  dilTer- 
entiate  between  the  acid  combined  witli  the  liide, 
that  held  within  the  substance  of  tlie  liide,  and 
that  held  mechanically  in  the  interstices  between 
the  fibres. 

WTien  a  hide  is  immersed  in  hydrochloric  acid, 
combination     takes     place     between      the      hide 


molecules  and  the  acid,  forming  a  chloride  of  hide 

or  collagen,  which  ionises  to  t'l' and  a  lolloul  cat - 
ion  ;  when  immcrsi'd  in  alkalis  the  comliination 
of  the  colloid  is  with  the  positive  ions  and  OH' 
is  ionised.  We  can  use  the  same  notation  for 
alkalis  as  for  acids  by  letting  u-  represent  the 
it)nised  alkali  in  the  e.\ternal  solution  and  y 
that  within  the  jelly  or  ludc-substancc  itself. 
Thus  if  wi'  i)ut  a  bide  in  a  soUition  of  alkali  of 
incrcasii\g  conceiitralion  it  will  swell  to  a  maximum 
and  then  fall  again  up  to  ;i  streiigl  li  of  alkali 
which  will  decompose  it  and  the  .same  i^  tnie  fop 
acids.  For  hides  of  a  given  average  «-eiglit  at 
constant  temperature  the  degree  of  plumping  is 
determined  by  the  value  of  .r,  and  this  applies 
to  liming  as  will  as  to  acid  swelling.  \\  hen 
systems  of  cont  rol  have  been  sutlicient  ly  developed, 
it  should  be  po.ssilile  to  produce  any  degree  of 
plumping  or  falling  desired,  simply  by  regulating 
the  slrengtli  of  acid  or  alkali  of  the  solution  in 
which  the  skins  are  immersed.  This  will  be 
important  throughout  the  wet  work,  biit  especially 
in  the  bate.  The  ])i)int  of  greatest  "  falling  " 
of  the  liidc  will  be  that  where  c  is  ii  minimmn  and 
this  does  not  necessarily  occur  at  the  neutral 
point  as  might  be  supposed  at  first  sight.  The 
minimum  of  acid  swelling  occurs  only  when  the 
concentration  of  liydrion  is  nil,  but,  as  every 
cheniist  knows,  this  occurs  only  at  an  infinite  con- 
centration of  alkali  .since 

in  +  Jx[01I']  =  10-"'8 
But  swelling  due  to  alkali  (say  NaOH)  begins 
when  [Na  +  ]  is  nil,  which  is  at  the  neutral  poijit. 
It  follows,  then,  tliat  the  point  of  minimum 
I  swelling  will  be,  not  at  the  true  neutral  point 
where  [H"^  ]  =  10-6-9,  but  .sliglitly  on  the  alkaline 
side  ;  and  this  accoimts  for  the  great  degree  of 
falhng  produced  by  bates  containing  or  producing 
ammonia  and  its  salts. 

In  the  case  of  strong  acids,  in  the  absence  of 
salt,  it  will  be  found  possible  to  derive  forinulre 
which,  although  not  so  accurate  as  those  given, 
are  to  l)e  commended  for  their  much  greater 
simplicity.  K.  in  the  experiments  with  gelatine 
and  hydrochloric  acid  at  20°  t'.  wo  can  aS.suine 
total  ionisation  of  the  acid  and  gelatine-.salt,  then 
Ijetween  ,r  =  0'01  and  :)-=0'3  the  formula;  can  be 

,        ,   ,  :ri  ,  •       .  ,    V  0.002.5, 

reduced  to  s  ^  .  „  (approximately) ;  e  =  — 7 —  (ap- 
proximately), and  from  these  all  other  variables 
can  be  calculated  as  shown  before  ;  and  these 
simi)Iified  formula'  become  applicable  to  hide 
merely  by  substituting  other  suitable  constants. 

We  liave  .shown  tlie  apj)liraliiUt  y  of  the  theory 
to  the  processes  of  liming,  deliming,  and  pickling, 
but  it  obviou.sly  extends  over  the  whole  of  the 
chemical  clianges  taking  place  during  t.anning — 
whether  vegetable  01  mineral. 

Before  the  principles  discus.sed  can  be  incor- 
porated into  any  system  of  control  work  it  will 
obviously  be  necessary  to  perform  a  number  of 
practical  experiments  whiih  can  probably  liest^ 
be  done  by  tlu-  tannery  chemist,  for  wlioni  the 
problem  is  simplified  by  specific  requirements  and 
conditions,  as  well  as  by  having  a  continuous 
process  upon  which  to  make  oljservations.  It  is 
intended  to  continue  the  more  practical  side  of  the 
problem  in  tliese  laboratories  later,  but  it  iias 
seemed  advisable^  in  tlie  meantime  (o  attempt  to 
arouse  the  interest  of  the  tanner's  chemist  in  a  ' 
problem  which  we  liope  will  be  of  great  importance  j 
to  liiiii.  I 

At  tliis  point  the  "  practical  "  man  will  be  apt  • 
to  think  that  he  has  been  given  a  lot  of  abstriise 
theories  and  nuich  mathematics  complicated  with 
unknown  "  constants  "  some  of  whicli  are  not  even 
really  constant,  and  that  at  least  till  these  are 
known  it  is  impossible  to  put  the  work  to  any  real 
use.     Of  course  all  this  is  too  true,  and  is  inevitable 
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in  any  investigation  of  a  theory  which  is  at  all 
t'Ompliiated,  for  one  must  know  the  way  in  which 
actions  are  related  before  one  can  begin  to  deter- 
mine working  constants.  It  is,  liowever,  nxucli  to 
know  on  wliat  the  relation  of  one  fact  to  another 
depends,  and  even  that  there  is  a  regular  relation 
at  all,  and  in  this  sense  we  believe  something 
useful  lias  been  accomplished.  We  have  shown 
that,  other  things  being  equal,  the  swelling  and  the 
amount  of  acid  or  alkali  absorbed  is  dependent 
on  the  hydrogen-ion  concenti-ation  of  the  outer 
solution,  and  for  a  given  compound  svicli  as  gelatine 
or  the  collagen  of  hide-tihre  at  a  given  temperature 
there  will  be  no  ditHculty  in  making  tables  or 
curves  to  show  these  for  any  known  concentrations. 
The  real  trouble  arises  from  the  solid  elasticity  of  the 
material  which  introduces  another  "'  constant  " 
which  we  have  called  the  '"  bulk  modulus,"  of  the 
nature  of  which  we  yet  know  very  little,  but  wliich 
obviously  varies  very  much  with  temperature 
and  mechanical  texture  of  the  material.  For  a 
given  kind  of  hide  at  a  given  temperature  it  is  no 
donlit  possible  to  construct  a  table  gi^^ng  from 
the  known  concentrations  of  the  outer  sohition 
the  volume  of  swelUng  and  all  the  other  variables, 
and  tills,  for  his  own  material,  is  well  w^tliin  the 
powers  of  the  tannery  chemist.  To  determine  the 
laws  of  variation  of  the  bulk-modulus  and  so  make 
the  table  calculable  for  any  temperature  and 
any  material  may  also  be  possible,  but  much  more 
diflicult  and  probably  too  complex  for  general 
use.  but  as  most  tanners  work  only  a  limited 
range  of  materials  at  temperatures  which  can  be 
kept  approximately  constant,  the  simpler  table 
will  generally  meet  real  requh'ements. 

As  to  the  best  method  of  practical  procedure, 
it  may  be  suggested  that  gi-aphic  curves  are  in 
every  way  better  than  numerical  tables,  as  in 
nature  almost  all  changes  are  continuous,  while  a 
table  can  only  give  a  series  of  definite  steps,  and  a 
curve  conveys  a  visual  impres.sion  of  the  law  of 
i-hange  wliich  a  table  does  not  do.  To  the  mathe- 
matician the  form  of  the  curve  often  denotes  at 
once  the  nature  of  the  law,  and  he  can  say  at 
sight  to  what  sort  of  algebraical  equation  it 
corresponiis,  but  this  knowledge  is  not  at  all 
essential  to  its  practical  use.  No  kink  in  the  curve 
lias  been  observed  at  the  melting  point  of  jellies, 
and  the  general  forni  of  the  curves  is  completely 
given  in  Figures  1.  and  2. 

As  regards  actual  methods  of  determination, 
the  dry  weight  of  hide  is  best  obtained  by  drying 
an  average  sample  of  the  material  used,  since 
any  attempt  actually  to  dry  the  pieces  used  for 
experiment  would  materially  alter  their  character. 

If  the  molecular  concentration  of  the  acid  be 
determined  by  titration,  as  must  generally  be  the 
case,  it  must  not  be  forgotten  that  the  equilibrium 
depends  on  the  ionised  part  only,  and  that  while 
this  is  90%  or  more  of  the  total  molecular  con- 
I'entration  of  strong  acids  such  as  hydrochloric  or 
sulphuric,  it  is  a  verj'  small  fraction"  of  it  in  weak 
acids  like  acetic,  so  that  in  comparing  experimental 
curves  it  must  be  remembered  that  the  greatest 
ionic  concentrations  of  weak  acids  correspond 
to  vepj-  small  normalities  of  strong  ones. 

So  long  as  only  pure  acids  or  alkalis  exist  in  the 
outer  solution  it  is  not  diiKcult  from  tables  and 
published  matter  to  ascertain  the  actual  ionic 
concentration,  but  in  the  jelly  the  matter  is  com- 
plicated by  the  repressive  action  of  the  highlv 
ionised  gelatine-salt  on  the  ionisation  of  the  acid 
or  alkali,  so  that  it  is  usually  best  to  be  content 
with  mere  normalities,  but  in  "this  case  it  must  not 
be  forgotten  that  much  larger  apparent  quantities 
of  free  acid  in  the  jelly  in  proportion  to  the 
gelatme  salt  will  be  required  for  the  equilibrium 
with  weak  acids  and  will  correspond  to  no  greater 
hydrion  cone  mtration. 

In  con,sidering  outer  solutions  containing  salt  it 


is  necessary  to  remember  that  the  action  of  the 
anion  is  to  repress  the  swelling  of  the  gelatine-salt, 
while  the  function  of  the  hydrion  is  to  maintain 
the  quantity  of  the  latter  "by  preventing  hydro- 
lysis. As  this  is  almost  completely  stopped  by 
solutions  above  005.V  of  hydrion  "concentration 
there  is  little  difference  in  the  effect  in  reducing 
sivelling  of  further  additions  of  acid  or  of  itvs 
neutral  salt,  except  that  the  latter  cannot  cause 
hydrolytic  decomposition  of  the  gelatine.  Below 
0-0.5,V  it  is  neces.sary  to  consider  the  functions  of 
the  hydiion  and  anion  separately. 

The  determination  of  the  total  acid  in  the  jeUy 
or  hide  includes  not  merely  the  free  acid  but  the 
combined  anion  of  the  gelatine  salt  which  Ls 
decomposed  by  titration  with  a  strong  alkali. 
If  the  titration  is  made  direct  in  the  hide  with 
sodium  hydroxide  and  phenolphthalein.many  hours 
are  required  to  reach  the  final  neutral  equilibrium, 
while  methyl-orange  fails  to  estimate  the  last 
portions  of  combined  acid.  Adopting  a  suggestion 
of  Mr.  J.  A.  Wilson,  the  process  may  be  shortened 
by  digesting  for  some  hours  with  excess  of  a  .V/10 
sohition  of  sodium  bicarbonate  and  titrating  back 
an  aliquot  part  of  the  solution.  In  this  case 
methyl-orange  must  be  used,  but  for  greater 
accuracy  the  final  titration  may  be  made  at  a  boil 
with  alizarin  or  litmus  as  indicator. 

It  is  not  possible  by  direct  titration  to  determme 
the  actual  free  acid  in  the  hide.  With  jellies  and 
strong  acids  approximate  results  may  be  obtained 
by  salting  out  as  descriVied  in  a  previous  paper,* 
but  the  method  is  not  accurate  when  applied  to 
weak  acids.  Under  certain  conditions  the  ionic 
concentration  can  he  directly  determined  electro- 
metrically  by  the  hydrogen  concentration  cell, 
but  this  has  its  limitations  and  requires  special 
apparatus.  With  strong  acids  and  certain  assump- 
tions the  free  acid  concentration  can  be  calculated 
very  approximately  from  the  total  acid  absorbed 
by  the  jelly  by  the  formula  : 

Free   acid  =  ~ — ^ — i 

total  acid 

where  x  is  the  concentration  of  the  outer  solution  ; 
but  with  weak  acids  the  necessary  corrections  for 
ionisation  are  very  complicated. 

The  following  method  will  give  approximate 
results  even  with  weak  a<  ids  if  the  concentration 
of  the  outside  solution  is  not  too  small.  A  kno%vn 
quantity  of  the  hide-material  calculated  to  dry 
weight  is  placed  in  a  known  volume  of  acid  of 
definite  strength  and  allowed  to  remain  with 
occasional  shaking  till  equilibiiuua  is  reached 
(at  least  48  hours).  The  acid  is  then  poured  o.ff 
into  a  graduated  cylinder  and  the  skui  allowed 
to  drain  into  it  for  an  hour  or  two  in  a  covered 
funnel.  The  volume  of  swelling  is  then  calculated 
from  the  loss  of  volume  of  the  solution  plus  the 
water  originally  contained  in  the  skin,  and  an 
aliquot  part  of  the  liquid  is  carefully  titrated 
with  sodium  hydroxide  and  phenolphthalein  to 
determine  the  equiliVirium  concentration.  The 
skin  is  now  treated  \rtth  excess  of  common  salt 
and  allowed  to  drain  thoroughly  and  pressed 
between  filter  paper  to  remove  as  much  liquid  as 
possible,  and  the  remaining  combined  acid  titrated 
in  it  bv  one  of  the  methods  described  above.  This 
will  be  the  combined  acid  (ionised  or  not),  and 
deducted  from  the  total  acid  of  the  jelly  will  give 
the  total  free  acid  (ionised  or  not ).  The  principal 
source  of  error  is  the  change  in  the  hydrolysis  of 
the  jellv-salt  by  the  minute  quantity  of  free  HCl 
formed  "bv  the  action  of  the  organic  acid  of  the  salt. 
The  organic  acid  combined  with  the  gelatine 
is  almost  whollv  and  quantitatively  replaced  by 
hydrochloric  acid.  The  ionisation  may  be  approxi- 
mately calculated  from  known  ionisation-constants 
if  that  of  the  salt  be  presumed  equal  to  other  salts 
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of  the  same  acid.  The  results  may  lie  to  a  lortaiu 
extent  cheekiHl  l>y  division  of  the  (ionised)  .v- 
by  the  (ionised)  total  aeid,  whieh  should  equal  the 
(ionised)  free  acid  found. 

rroceediuj;  fi-oni  nu'thods  of  in  vest  ipat  ion  to  the 
applieat  ion  of  t  he  t  heory  t  o  explain  net  ual  problems 
of  leather  manufacture,  its  most  direct  application 
will  be  to  the  process  of  piiklinii,  to  elucidate  which 
tJie  research  was  originally  started.  This  process 
consists  in  outline  in  treating  the  skins  in  an  acid 
bath  to  form  the  gelatine-salt,  and  then  in  a 
concentrated  common  salt  solution  to  repivss  the 
swelling  and  to  substitute  salt  for  all  or  part  of  the 
free  acid  in  the  skin  without  removing  that 
actually  combined.  The  acid  generally  used  is 
.sulphuric  to  which  some  salt  is  usually  added 
to  moderate  the  swelling,  but  any  other  acid  can  be 
substituted  which  will  give  tlie  solution  of  .about 
N/20  of  actual  hydrion  concentration  which  is 
required  for  a  practically  complete  sjituration 
of  the  gelatine  base.  In  any  case  if  common  salt  is 
used  to  repivss  the  swelling,  the  acid  left  com- 
bined with  the  gelatine  is  almost  entirely  hydro- 
chloric which  is  substituted  by  the  sjilt  for  the 
original  acid  used  ;  skin  pickled  with  forniie 
acid  «as  found  by  analysis  to  eont.ain  almost  '^°{, 
of  chlorine  reckoned  as  TICl  combined  with  the 
gelatine  base,  and  even  where  .sulphuric  acid  is 
used  the  substitution  is  nearly  complete.  It 
may  seem  strange  at  first  sight  that  a  weak  acid 
should  be  capable  of  decomposing  salt,  but  it 
must  be  remembered  that  the  gelatine  salt  is 
highly  ionised  and  the  sodium  chloride  is  present  in 
enormous  excess,  so  that  according  to  the  m.a.ss-law 
the  quantity  of  gelatine  formate  remaining  must  be 
vanisliingly  small.  The  salt  acts  on  the  equilibrium 
by  enormously  increasing  the  outside  CI'  pressure 
without  adding  to  that  of  the  ionising  gelatine 
chloride  so  that  the  free  acid  is  almost  completely 
expelled  and  the  actual  fibre  nearly  dehydrated. 
Gelatine  can  be  so  comprcsesd  as  to  retain  less 
than  its  own  weight  of  water  and  an  appreciable 
portion  of  .salt  is  expelled  from  this  ret.ained  soliit  ion 
by  the  o.smotic  pres.sure  of  the   gel.atinc-chloride. 

The  pickling  process  is  used  both  as  a  nutans 
of  preser\'ing  tlie  skins  evi-n  for  months  in  a  wet 
condition,  and  as  a  preparation  for  tanning, 
especially  with  chrome  ;  and  the  requirements 
for  the  two  purposes  diflei'  considerably.  For 
mere  preservation  it  is  probably  desirable  to  >ise 
as  little  excess  of  acid  as  possible  beyond  tli.at 
needed  to  saturate  the  gelatine  base,  and  to 
substitute  tlie  free  absorbed  acid  entirely  with  salt 
solution.  In  practice,  however,  mainly  to  save 
time,  it  is  found  convenient  to  use  stronger  acid 
solutions,  which  in  reasonable  limits  do  not  do 
mucli  harm.  Neitlier  tlie  quantity  nor  the  con- 
centration of  acid  requii'ed  to  produce  the  best 
results  can  be  exactly  given,  as  they  are  dependent 
not  only  on  the  character  of  the  skins  but  on  the 
volume  of  the  liquor,  but  about  7','i  grms.  of  con- 
centrated sulphuric-  acid,  and  80  grms.  of  common 
salt  per  litre  nas  given  good  results  on  sheepskins 
in  such  quantity  as  can  be  conveniently  paddled 
in  it.  100  c.c.  of  such  a  solutio)i  will  require  about 
15  c.c.  of  .V/1  alkali  for  neutralisation,  which  will 
be  reduced  to  H — 10  r.c.  Iiy  \ise,  partly  through 
dilution  by  water  brought  in  by  the  skins.  The 
sulphuric  aiid  may  be  reidaced  for  .several  packs, 
but  the  salt  will  gi-adually  be  converted  into 
sodium  sulphate  which  will  also  control  the 
swelling.  'Ihe  usu.al  method  in  prac^fice  is  to  put 
a  "  jugful  "  into  the  vat  for  each  lot  of  skins, 
or  more  if  the  foreman  is  so  mindi-d,  and  usually 
too  much  is  used.  The  .salt  solut  ion  slioidd  always 
be  kept  saturated  and  the  skins  paddled  for  at 
lea.st  twenty  minutes  in  it.  it  is  not  usually 
dianged  and  consequently  gets  more  and  more 
charged  witli  acid,  and  it  would  no  doubt  be  better 
from  time  to  time  nearh)  to  restore  its  neutrality 
by  addition  of  soda.      I'ickled  skins  swell   inordin- 


ately if  phucl  in  wat«r  and  hence  must 
either  be  neutralised  or  tanned  in  salted  liquors, 
and  of  course  the  more  acid  is  left  in  the  skins 
the  more  salt  is  needed  in  the  tanning  liquor. 
We  see  no  practical  object  in  substituting  more 
expi-nsive  acids  for  snl|>huric  except  to  minimisu 
Ihe  cITccts  of  careless  pickling. 

AV'heii  pickling  is  used  as  a  pri'liminary  to  chrome 
tanning  the  objects  are  dilTerenl  and  the  method 
nuist  be  moditicd  accordingly.  In  the  two-bath 
process  tlu'  skins  are  first  brought  into  a  bath  of 
bichronuite  acidified  with  hydrochloric  or  sul- 
phuric acid  to  liberate  chromic  aciil.  I'ickled 
skins  carry  in  with  them  a  certain  cuiantity  of  acid, 
so  that  the  acid  added  directly  to  the  bath  must  be 
rcHluced,  and  as  only  free  chromic  acid  is  lixcid 
by  the  skins,  they  are  penetrated  rapidly  and 
evenly  by  the  liicbromate  from  which  the  cliroiuic 
acid  is  liberated  on  the  fibre  and  the  acid  in  the  skin 
is  neutralisecl  by  its  soda  or  potash  base.  Probably 
other  iiur|ioscs  are  also  served  by  the  prelimin.ary 
swelling.  It  is  thus  desired  to  carry  acid  in  with 
the  skills  and  tin-  final  salt  bath  is  omitted, 
sutlicient  salt  being  added  to  the  acid  bath  to 
control  the  swelling  as  desired.  In  considering 
the  acid  recjuired  it  must  not  be  forgotten  that  the 
skins  mech.anically  carry  an  appreciable  quant itx 
of  the  acid  solution  with  them  into  the  chrome  bath. 

Skins  are  .also  frequently  pickled  as  a  pre- 
liminary to  th(^  single-bath  (""ocess  of  chrome 
tanning,  but  with  somewhat  dilTerent  objects. 
The  tanning  liquor  is  a  solution  of  a  basic  chrome 
salt,  and  the  more  basic  it  is  the  grci.atcu-  the  cpiantity 
of  chrome  ultimately  fixed  by  the  skin.  As.  how- 
ever, li.asic  chrome  solutions  are  colloidal,  too 
ba.sic  sc>lutic>ns  tan  the  surface  too  he.avily  and 
penetrate  very  slowly  to  the  centre,  .and  bringing 
the  skin  in  an  acid  condition  into  the  bath  enalilos 
a  morc^  basic  solution  to  be  used  without  producing 
this  effect. 

Pickling  is  also  sometimes  used  as  a  preliniinar>' 
to  ordinary  \  c^getable  tannage  in  .salted  liquors, 
and  it  is  toiuul  that  soft  tannages  can  be  pro- 
duced in  this  \\  ay  in  less  time  and  with  less  tanning 
material  than  where  the  pickling  is  omitted. 
The  etTec:ts  of  pickling  on  tannage  are  no  doubt 
in  part  at  least  dependent  on  the  tac-t.  that  the 
colloid  conn)ound  gives  rise  to  a  surface  electric 
potential  on  the  molecules  or  their  comploxe.>. 
which  must  have  a  profound  effect  on  adsorption 
.and  ccilloiclal  combination,  hut  the  study  of  these 
cdectrical  phenomena,  though  begun,  is  yet  far  from 
complete.  When  these  problems  are  solved,  it  is 
probable  that  the  vexed  question  of  the  necessary 
acidity  of  tan  licpiors  can  bo  definitely  dealt  with. 
Apart  from  jiickling,  and  metallic  tannages  which 
themselves  are  in  part  pickling  processes,  the 
theory  explains  a  good  deal  evc^ii  with  regard  t<i 
alkaline  swelling  .and  the  bating  and  pucTinn 
processes.  It  probably  oilers  a  comphite  explanii 
tion  of  the  dilTerent  degrees  of  suelling  produced 
by  differc^nt  alkalis  .ami  .alkaline  salts,  but  it> 
application  to  the  theory  of  bates  and  puers  is 
still  more  interest iiig.  if  as  yet  more  specailativc. 
If  hide  is  swollen  by  an  alkali  such  as  lime,  the 
swelling  is  giadually  reduccjcl  by  neutralisation, 
and,  with  increase  of  ac-icl.  .again  incrciases  as  tin- 
skin  becomes  acid  ;  but  it  is  recognised  by  the 
practical  manufacturer  that  the  depl(4ioi>  pre- 
duced  by  the  most  careful  deliming  is  less  thorough 
than  that  obtained  by  the  use  of  fernic^nts,  cIuum 
bates,  or  piieis.  While  the  acid  swelling  is  dui- 
to  the  acid  anion  combined  with  the  skin  fhi 
alkaline  is  i-auseil  by  hyilroxyl  ionised  friiin 
complex  gelatine  base  formed  with  the  akali. 
and  the  liydroxyl  concentration  is  inversely  pro 
portiorijil  to  the  hydrion  conc-ent.r.ation.  At  the 
ncaitr.d  jioint  C)f  water  a  certain  pressure  from  I  hi 
ac-id  anion  still  exists  and  the  curve  of  acid  swellini: 
is  prolonged  tc>  the  alkahne  side  of  (his  neutrii 
point   wliih?  the  liydroxyl.  swelling  only  takes  ilt 
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-Ul  the  dimij  hate,  [ii  ac  fm  ^,  °",/'';-  ""^'■'''»^'  «''!<'• 
that,  in  a  (ra.Stion  fro m  H?  'V.'^^V'"^'-  "  '« t"io 
comiition.  troo.l"^  „.,  "'  """  ""<»!'"<>  to  (he  acid 
this  point  of  n  ini  ml  "v'n- '"''■;  I^'''=^^  ''"-""Rh 
the  m,uire.l  X'Tt\L\T  ''"*  *«  Produeo 
throuKi    it  l.nt     ),.  '\   '.""•■'^    ""t    merely    pas-^ 

long  f^or  h  "U '  to  be ',r  T'  "1  '*  -^"ffiJientlv 
only  occur  in  presene^  of  "'''^'\=  ""^^^  f'^'^  ««» 
enoug),  to  re.vu  ate  th  "!"?'"«  "■^*«  j"«t  weak 
at  the  req,,ire:rpoint  'PhT  ''°''^^'■°"^•''"t'•'■^t'°'l 
by  an  iUustration  \Vif.,^'-,"'*J'  ''^.'^ade  clear 
?  solution  ma;  wc-ll  ml^  fron/^r^  ^'"f  ^""'^  ^^^^ 
indicated  l,v  n'le  hVl  o?^^lT  /,'"'  ''',?'*  condition 
phenolphthalen    ,v/th    ^^''■*°/''%'*''^^'J^'i^'  one  of 

soh>tion.  while  in  presence  oT^.      '^T^    ?f    ^^'^^^ 
c.e.  may  be  required       n.tr,     ,♦"'''''''  *"''   "^anv 
tain   a   yariety   of   e^, .    •    ^^  ^^^""^  naturally  coii- 
and  amine  sllL  an,?^f  •^^"'''i^.   "'^^^k   amind-acids 
mixtm-e  m^^^'elSy  hif  i^^  "^Probable  that  the 
Wood  has  sho^^^Lt  .    *^.^f  required  mimmum. 
and  an  enz^-me  to  dk^S  ?>  ^^r*"  "/■  '^^  •'">^«  salt. 
other    matters    reaSt    f  '""■''*,''*  residues  and 
the  essential  effectTo    I  ^uZ""''^    fill    produce 
containing    ammonium      . ?""■!>'■    and    '  Oropon  " 
enzymes  I  for  mlny  nnr.\°"'^^    ^""^    pancreatic 
stitute,  but  it  is  uSk?]^'^ '?  ■''  «»ccessful  sub- 
optimum     alkalL  y    ^s  •  pvf  /'^  "Z?^'?'-  ^^ase  the 
problem  of  a  peXt  c)  L,f  .ol*"''     ?"amed.     The 
to  the  search  fo?su  tabled       P"'''' '?  *^"«  reduced 
o;  weak  hasesand    oec  no?  «^'™''-  ^'"'^  ^""^^'''  salts 
t  on.     Tlie  h^Xoxyl  tonLrff  ""f  .mipossible  of  solu- 
liquors iseasily determined  h^^^^^ 
,   In  thLs  oo,Slon  "t  n^l^y"lfi^^'^''f  r^'^'^t^'J''- 
Oiough   the   total  °-akali^?(-  It  P^'n^ed  out  that 

limes  is  greater  than  that  of  f.  1,°''^  ^'"•'^  ™<^"°«- 
probable^  that  thtS  hyd^ox^-1  °"''- 5  '>  1"^*'^ 
lower,  because  of  the  dissoh-ed  .  ■'''■'"'^'■^^•°»  is 
which  they  contaL^Togethlr^'^y'it°b™fPT'^-'^? 
enzj-mes.     As    Stiasn^-    vToo      a  "'     bacterial 

effect  of  am^on^L  p?e^sent  to  w.""",-  "^"  ^^^^^'^^^ 
of  the  alkalinity  is^due  V<=  .  "  ""^^^/  good  deal 
tendency  to  form  .-om^i»^  "'"''^'  reduced  by  its 
pa.^ble>othose"Cri^t^?oAr;]tb^    '™*^  ^'»^- 

^Z^-^  S^?^^-°=ist..  i 

&^^?hfiSS^^S^eS 
their    nature    colloid     "lli^^  ^^fi   which   are   in 
ohemical   constitution   diffli^   f  ^    though    their    , 
It  is  almost  certaiS  that  tb^ff^r"-    ^^"^^   "^  skin,    ' 
by  analogous  lit^  ^^^"^  behayiour  ,s  goyerned 

-iS  is'^'mK^^  fri  "^^'"-^^  '^^  ' 

byPa.Uiandothwsthati^^oii  ^^.l^as  been  sho«-n 
contraction  and  wlaxat  on  /''"  '''','''''*^  muscular 
'•auses  as  goyern  tho  k  ?  '^.epen<l  on  the  same 
skin;  Zd^L7  4^Z:^''^S^-'?^  of  the  picked 
Jropsical  sweuLg  of  ^^e^'*!f  attributes  the 
\nd  the  failure  of  blood  L^"^  oyanan  disease 
shock  ••  to  acid  sweUin°  of^fT"  '"^  "  '*"'^gi™I 
treats  Avith  salt  and  ilVnV*'  ^*"''"*'^  "l^ich  he 
erUIisation  of  star  fish^.t^'^-.  ^'o'^aWv  Loeb's 
m  the  same  connection  ^°      '■"  "^^^^  solutions  is 


^^flif^^» 


^^,.^I^o^^^^:^VaSSt^ 

f"7"'''?7"  ^''"'^^"^^  "'  the  same  or  hi  a   "epaiate 

t   yellows 'f'nn''%*'^    '■°J°'"''    produced    range    from 
^enhaderviT^m'T  according  ^?  ^^"^ 

and    gradually   raised   to   the    boiling   point     tbi 

by   the   use  of   c^pe?  ilt   -ire   f^«f  "l'"  "'^t^^Ped 

acfd  SlsS^^    ^^f  ^^il    the^U-ent^rff 
acid  reaches  7%,    when   the   colours   are   fSt   to 

hour    with    3%    potassium    bichromate    and    1  ^ 
«>me  pe,„t,„ce  to  mp  .„d  klk.lffi     '     "*  ''''°" 

:  much  browner  shade' is  ob^^ed  '  °  Sshadet  ' 
aSd'ar'''  '"'"'"'  "°^'  '''^^'-  ^^  exposurftf lig\l 
5or^iZ^ri^1S:f^o  "^j.^'io  .iron    ahm,, 
oliye  shade  ;    an  increased  percenta4  of^ itonll  ^ 

fastness;     on   increasing   the   an^mt   of  aSd^'^o 

CobSt'^^.M  °''i^*"''^(^  'I  ^  '^'^ade  of  tan.  *° 

iron    b^t  -..^t   '^  °'''"  '''•*'**'^^  ^e'-J-  similar  to  ferric 

iron,  but  not  so  green  m  tone  ;     the  more  acid  ^ 

Tfi    "f   ^'"'"•'''   ■«    the   tone    produced       ■^ese 
shades  become  greener  on  exposure      Mangl^SI 
?w  g'\e  fawns  ;   the  more  acid  the  yelloweTfs  the 
sh^e  obt^ned.      Oiromium.  whether  in^he  foi^^ 
^„^.  .^■°°''"?'  -^'t  or  a  chromate,  results  in  th^ 
wool  bemg  coloured  brown.     These  shades  may    e 
considered   fast.      Zinc,   antimony,   lead    and   cal 
cium  salts  produce  yarious  shades  of  fawM  and 
^h^J^''-  .  .\anadmni   giyes  pleasmg  vellow^ro^ 
shade^s  which  resist  atmospheric  exposwe  yery  w^ 
indeed        Potassium     tit.aniimi     oxalate     eiyes     a 
beautiful    yellow-orange    or    gold    shade,    fest    to 
if    •;■   -^'"™imum    salts    fiu-nish     yeUow    shades 
sensitiye  to  alkalis.  "*»«k^ 

Most  metallic  salts  giye  some  colour  or  other 
chiefly,  howeyer.  fawns  and  browns,  and  if  a 
sufficiency  of  an  aoid  be  used  thev  are  relatively 
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Tho  met«ls  so  fixed  are  available  for  colours 
roqviirins;  a  mordant,  the  results  lieinii  deeper  than 
those  ohtained  when  workinc  under  ordinary 
nionlantinir  conditions.  The  shades  appear 
brisrhter  and  elearer  if  produeotl  by  the  two-bath 
metho^l.  I.e..  uionlanting  first  with  a  metallie 
salt,  ami  treating  in  a  fresh  bath  witli  the  nitrite 
and  an  suid. 

Similar  residts  are  obtained  on  silk. 

When  considering  the  eoui-se  of  the  reaction 
it  is  interesting  to  note  that  with  iron  sjdts  green 
tones  are  obtained,  and  with  chromium  browns — 
shades  similar  to  those  obtained  by  a  coinbination 
of  «-nitrosophenols  (o-quinone-oximes)  with  these 
metals. 

The  various  results  obtained  under  the  nitrous 
acid-metallic  salt  treatment,  would  suggest  that 
some  nitroso-metallic  complex  results  between  the 


fibre  substance  and  the  metal.  Amongst  the 
degradation-products  of  wool,  tyrosine  is  a  com- 
pound which  might  be  expected  to  react  with 
niti"ous  acid.  If  wool  contains  substances  with 
contiguous  hydroxyl  groxips,  these  would  account 
for  the  pleasing  results  obtained  with  titanium 
salts.  The  oxides  of  this  element  give  yellow 
and  orange  colorations  with  catechol,  chromotropc 
acid,  ami  similarly  constituled  compounds. 

The  subject   recjuu'es    further  investigation  and 
an  extended  stvidy  is  in  progress. 

Ovu-   thanks   are   due    to    Prof.    G.    T.    Morgan. 
F.K.S..  for  valuable  suggestions  in  regard  to  thu; 
investigation,  and  to  Mr.  F.  Vickerman  for  carrying 
out  much  of  the  experiment-al  work. 
Dyeing  Department. 

Technical  College, 

Huddersiield. 
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Smoke  prccipHaliou  ;   /»Vfc/i(   proyrcsx   in    electrical 

.     F.  G.  Cottrell.     Eng.  and  Min.  J..  1916. 

101,  385 — 392. 
WiiEix  gases  are  subjected  to  the  action  of  alter- 
nating currents,  the  suspended  particles  are 
agglomerated  into  larger  aggregates,  and  then 
settled  under  the  influence  of  gravity,  but  with 
large  volumes  of  rapidly  moving  gases  in  smelter 
flues,  high -tension  continuous  currentsare  necessary. 
In  the  author's  process,  an  alternating  current  is 
transformed  to  a  high  voltage,  20.000  to  75,000 
volts,  and  then  converted  into  an  intermittent 
direct  current  by  a  special  rotating  contact  maker 
driven  by  a  synclironous  motor.  The  discharging 
electrode  is  formed  from  a  bare  metal  wire  placed 
axially  in  the  flue,  or  the  thin  edge  of  a  metallic 
sheet,'  and  a  svstem  of  pipes  carrying  the  gases  is 
used  as  the  collecting  electrode,  or  the  latter  may 
be  formed  of  plates  hung  in  the  flue  with  dis- 
charging electrodes  between.  Experiments  were 
fir.st  made  on  the  collection  of  sulphuric  acid  mist 
from  a  contact  a<-id  plant,  and  these  led  to  the 
first  commercial  installation,  in  which  from  5000 
to  10,000  cub.  ft.  of  gas  per  minute  was  treated, 
thus  re<-overing  some  2  galls,  of  acid  per  minute. 
Later,  the  method  was  applied  to  the  treatment 
of  pases  in  various  copper  works,  and  in  one  case 
200,000  cub.  ft.  of  gas  per  minute  was  treated  in 
2500  vertical  steel  pipes.  5'  ''  10',  which  acte<l  as 
collecting  electrodes,  the  discharge  electrodes  con- 
isting  of  No.  10  iron  wires  suspended  in  the  axis 
of  each  tube  from  insulated  bars.  The  difference  in 
potential  was  25.000  volts,  with  a  consumption  of 
60  to  80  kw..  and  several  tons  of  fume  per  day. 
averaging  50  "„  lead,  in  addition  to  other  values,  was 
collected.  The  pipes  were  arranged  to  be  shut 
off  in  sections,  and  the  fume  tapped  out  into 
hoppers  by  a  system  of  swinging  hammers.    Wider 

J)ipes,  up  to  4ft.  diam.,  have  been  employed,  but 
onger  pipes  and  higher  voltage  are  then  required. 
The  process  has  also  been  applied  succes-sfully  to 
the  collection  of  lead  fumes  from  lead  blast 
furnaces,  zinc  fumes  from  brass  foundries,  the 
purification  of  sulphur  burner  gases  in  paper 
mills,  and  the  recovery  of  alkali  salts,  up  to  20 
tons  of  sodium  salts  per  day,  from  the  waste  liquor 


evaporator  gases  in  the  paper  pidp  industry.  In 
manufacturing  Portland  cement,  aliout  100  tons 
per  day  of  dust  is  now  collected  in  one  works, 
having  a  daily  capacity  of  over  5000  barrels: 
this  dust  contains  from  3  to  5  °„  of  potash 
salts  in  a  water-soluble  form,  whereas  the 
raw  material  has  only  about  1  "„  in  an  insoluble 
form.  By  treating  the  dust  in  another  kiln  witli 
more  raw  material,  3  to  4  tons  of  dust  per  day 
containing  30%  pota.ssium  sulphate  is  collected. 
The  process  has  also  been  applied  successfully  in 
collecting  soot  from  coal  smoke,  in  detarring 
and  cleaning  illuminating  and  coke  oven  gases,  in 
jmrifying  air  from  sand  lilasls.  etc..  in  works,  and 
in  the  absorption  of  gases,  such  as  chlorine  in  a 
bleach  works,  liy  means  of  slaked  lime  dust,  which 
is  afterwards  ijrecipitated  electrically.  It  is  also 
suggested  that  a  further  important  dev(;lopment 
in  the  future  may  be  the  cleaning  of  iron  blast 
furnace  gas. — B.  X. 

Patents. 

Anti-incrustation  briquettes,  or  blocks,  especiuUy  for 
use  in  steam  boilers.  R.  Barton.  IIull.  Eng. 
Pat.  7398,  May  17.  1915. 
An  intimate  mixture  of  finely  powdered  zinc 
33 — 50  parts,  vegetable  matter  containing  tannin 
40 — 57  parts,  and  an  alkali  or  alkaline  compound  10 
parts,  with  or  without  graphite. — W.  F.  F. 

Absorbing,  condensing  and  purifying  apparatus. 
.T.  F.  Rhoad(«.  Millinocket.  Me.  r.S.  Pat. 
1.171,048.Feb.l5,1910.  Date  of  appl.. Dec. 17, 1914. 

Thk  gas  is  passed  through  a  series  of  pairs  of 
upper  and  lower  tanks,  connected  by  vertical 
pipes  ;  it  enters  the  upper  tank,  meets  a  washing 
or  ab.sorl>ing  liquid,  and  flows  with  it  to  the  lower 
tank,  which  is  provided  with  a  gas-collecting  bell 
spaced  away  from  the  tank  wall.  Tlie  gas  passt;s 
from  the  bell  to  the  upper  tank  of  the  next  pair 
and  the  liquid  is  returned  to  the  upper  tank  of  the 
first  pair. — \\ .  li.  C 

Still  and  still-setting.  11.  Henderson,  Port  Arthur, 
Tex.,  A.ssignor  to  Gulf  Kefining  Co.,  Pittsburgh, 
Pa.  f.S.  Pat.  1.171.720.  Feb.  15,  1»1B.  Date 
of  appl.,  July  9.  1915. 

A   HOKizoxTAL  Cylindrical  still  ifl  suspended  by 
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lianROr  roils  from  a  series  of  arches  with  steel 
traiui^s.  .\  hrick-hni'd  turiiacc  is  suspended 
henoatli  tli<^  still  liy  ini'tal  anh  hars  from  lugs 
formeil  on  the  side.,  of  the  still. — VV.  H.  (". 


Filter  mediums  ;    Process  of  cleaning  ■ 
tSftlisbury,    Salt   Lake    City,    Utah. 


O.  J. 


U.S.    Pat. 
1.171,8i12.Pel).l5.1!)lti.Dateofappl.,Xov.2t,19U. 

Thk  filter-mediiiin  is  heated  with  water  in  the 
vessel  in  which  filtration  takes  place,  and  is  then 
withdrawn  wliile  .still  liot  and  brushed,  and 
washed  with  a  suitable  liqviid. — W.  H.  C. 


Evnporaling    liquids  ;      Apparatus    for 


F. 


Elder,  Assignor  to  J.  Tj.  Ebner  and  C.  B.  Wissing, 

Vineennes.  Ind.     U.S.  Pat.   1.172,120,  Feb.   15, 

1910.    Date  of  appl.,  Apr.  9,  1913. 

The  liquid  is  passed  through  the  space  between 

the  inner  tubes.  A,  and  the  outer  tubes,   10,   11, 

12.  and  the  heating  agent  is  passed  through  the 


inner  tubes.  The  inner  tubes  are  connected  at 
the  ends  by  bends,  12.  and  the  outer  tubes  are 
connected  by  hollow  heads.  17.  20.  The  latter 
have  overflow  gutters  formed  in  the  upper  portion 
to  maintain  the  level  of  the  liquid  in  the  annular 
space  above  the  upper  surface  of  the  inner  tube. 

— W.  H.  C. 

Centrifugal  gas  tcashing  apparafits.  Berlin-Anhalt- 
ische  JIaschinenbau-A.-G-.,  Dessau.  Ger.  Pat. 
288,530,  June  9,  19U. 

Sep.\R.\te  chambers  are  arranged  one  over  the 
other  in  tower  formation,  each  provided  with  a 
centrifugal  machine  keyed  on  to  one  central  shaft. 
and  outlets  for  passing  the  gas  upwards  into  the 
chamber  next  above  it.  The  gas  outlets  into  each 
chanaber  are  arranged  in  a  ring  round  the  central 
shaft  of  the  apparatus,  and  are  provided  with 
caps.  These  caps  collect  the  liquid  scattered 
by  the  centrifugal  machine  and  produce  a  screen 
of  liquid  drops,  tlu-ough  which  the  gases  pass  as  they 
enter  the  chamber.  This  action  added  to  the- 
whirling  effect  produced  by  the  rotation  of  the 
machine  causes  the  gases  to  be  thoroughly  purified 
and  mixed  before  they  reach  the  outlet  from  the 
last  chamber  at  the  top  of  the  apparatus. 

—J.  B.  C.  K. 

Extraction  process.    U.S.Pat.   1.171,408.    Sec 'KU. 

Sohible  catalytic  agents  and  process  of  making  the 
same.   U.S.  Pat.  1.171.902.    ^ce  XII. 
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Methane ;    Influence   of  different  surfaces   on    the 

decomvosition  of .      W.   E.   Slater.      Chem. 

See.  Trans..  1916.  109    160 — 164. 

The  rate  of  thermal  dissociation  of  methane  was 
found  to  depend  not  merely  on  the  amount  of 
heated  surface  exposed  to  the  gas,  but  also  on  the 


nature  of  the  surface.  Experiments  at  910°  C, 
with  silica,  alumina,  magnesia,  lime,  baryta, 
wood  charcoal,  graphite.  <arborundum,  iron,  and 
copper,  all  in  a  similar  state  of  line  division,  showed 
that  each  substance  exi  rl  >-  a  -.p.cific  influence.  In 
every  case  the  residual  gas  coni  ained  only  hydrogen 
and  methane,  with  a  trace  of  nitrogen.  The 
highest  rates  of  decomposition  were  observed 
with  iron,  charcoal,  and  graphite. — F.   SoDN. 

Olefincs  from  petroleum  ;    Effect  of  temperature  on 

the    formation    of at    atmospheric    pressure. 

O.  EglolT  and  T.  J.  Twomev.     Met.  and  Chem. 
Eng..   1916,   14,  247—250.    " 

SEPAR.4.TE  portions  of  a  saturated  gas  oil.  boiling 
between  250°  and  350°  C.  and  obtained  by  distilling 
Pennsylvania  crude  petroleum  at  atmospheric 
pres.siu'e.  were  cracked  in  the  gaseous  state  at 
temperatures  increasing  by  50°  from  450°  to 
800°  C.  ;  the  oil  recovered  from  each  was  separated 
into  fractions  boiling  up  to  95°,  95° — 120°  l''0° — 
150°,  170°— 230°.  230°— 270°,  and  270°  C.  to  tar, 
and  the  proportion  of  unsaturated  hydrocarbons 
in  each  fraction  determined  by  means  of  95% 
sulphuric  acid.  The  highest  percentages  of  un- 
saturated hydrocarbons  (up  to  5-7  °o)  were  found 
in  the  lower  boiling  fractions  (up  to  150°  C),  in 
which  the  degree  of  unsaturation  increased  with 
the  cracking  temperature  up  to  600° — 700 °C. 
and  then  declined.  In  the  higher  boiling  fractions, 
and  in  the  cracked  oils  as  a  whole,  a  similar  but 
less  marked  increase  was  observed  up  to  700°  C, 
with  indications  of  a  decline  at  higher  cracking 
temperatures.  It  is  concluded  that  tlie  change 
in  the  composition  of  the  lower  boiling  fractions 
of  the  cracked  oils  occurs  in  the  order  low-boiling 
paraffins  to  low-boiling  olefines  to  low-boiling 
aromatic  hydrocarbons  T  and  in  that  of  the  higher 
boiling  fractions  in  the  order.  lugh-l)oiiing  paraflins 
to  high-boiling  olefines  to  high-boiling  aromatic 
hydrocarbons. — W.  E   F.  P. 

Conductivit)/  and  electrical  excitability  of  liquid 
insulators  [ben~ene.  petroleum  spirit,  etc.].  D. 
Holde.  Z.  Elektrochem.,  1916.  22,  1 — 5.  (See 
also  tlus  J.,  1915,  649.) 

The  electric  charge  acquired  by  fluid  insulators 
such  as  benzene  or  petrol,  when  they  are  pumped 
through  pipes,  is  instantly  and  completelv  dissi- 
pated if  they  are  allowed  to  flow  into  an  earthed 
container.  The  discharge  appears  to  be  abso- 
lutely independent  of  the  conductivity  of  the 
liquids  themselves,  as  using,  for  example,  a  sample 
of  ordinary  chemically  pure  benzene  mth  a  con- 
ductivity of  the  order  of  but  10"i5^  the  charge 
could  not  be  detected  with  an  electroscope  so 
long  as  the  receiver  was  earthed,  yet  a  charge 
imparted  to  the  electroscope  did  not  leak  away 
through  the  benzene  to  the  receiver  and  to  earth. 
Inflammable  liquid  insulators,  however  low 
their  conductivity,  can  therefore  apparently  be 
pumped  through  pipes  with  perfect  safety  so 
long  as  the  receiver  is  earthed.  It  is  suggested 
in  explanation  that  the  insulator,  charged  by 
friction,  gives  up  its  charge  at  the  surface  of  the 
metal  container  when  the  friction  ceases,  and  if 
the  latter  is  earthed  the  induced  potential  on  the 
inner  wall  neutralises  this,  whilst  the  negative 
potential  on  the  outer  wall  escapes  to  earth.  An 
alternative  explanation  which  also  obviates  the 
difficulty  of  the  low  conductivity  of  the  in.sulators 
was    previously    given    {loc.    cit.). — G.  F.  II. 

Asphalt  ;    Differentiation  of  natural  and  artificial 

:     E.  Graefe.     Z.  angew.  Chem.,   1916.  29, 

21—25. 
The  method  of  Marcusson  and  Eickmann  (Chem.- 
Zeit.,  1908.  965  ;    compare'   this  J..  1911,  480)  is 
rendered  unti-ustworthy  by  the  fact  that  certain 
petroleum   oils   rich   in   asphaltic   substances,   for 


41S 


tX  lU.— FUEL;   GAS;    MINERAL  OILS  AND  WAXES. 


[April  15,  101«. 


example  Trinidad  and  Voneziiela  oils,  arc  nearly 
five  from  panilVin  wax.  while  on  the  otln'V  luvnd.  a 
mixture  of  a  hanl  natural  asplialtviia  with  a  lluid 
petroleum  oil  rosidvie  rich  in  paraftin  wax  wonld 
he  re^rarded  as  an  oil  asphalt  from  the  results  of 
the  test.  Mareusson's  lati-r  methoil  (this  J.,  HI II, 
730)  is  the  most  reliahle  means  yet  discovered  of 
distiu^uisliini;  between  these  products.  As  a  rapid 
test  1  irrin.  of  the  asphalt  may  he  heated  for  "> 
minutes  in  a  test  tube  in  a  lnvth  of  cylinder  oil 
maintained  at  200"—  :205- ('..  and  the  vapours 
testeil  for  h>  di-open  sulphiile  with  lead  acetate 
paper.  All  natural  asphalts  yave  pronoiniced 
reactions,  while  asphaltites  gave  no  reaction.  C)il 
asphalts  ilid  not  react  at  the  temperature  of  the 
test,  except  in  the  case  of  Californian  oil  asphalts 
and  the  residue  from  Trinidad  crude  oil  ;  these 
gave  very  faint  reactions  which,  however,  woidd 
not  be  confused  with  those  given  liy  natural 
asphalts.  The  extiacts  from  asphaltic  rocks  gave 
pronounced  reactions,  except  in  one  case,  in  which 
only  a  fjiint  discoloration  was  proiluced.  Pitches 
varied  in  their  behaviour,  \\ood  pitch  reacted 
slightly,  but  distinctly,  while  the  residue  from  the 
distillation  of  fatty  acids  discoloured  the  lead 
paper  even  in  the  cold.  These  pitches,  however, 
may  be  distinguished  by  other  tests  (this  J.,  lUOti. 
422).  The  reaction  does  not  appear  to  depend 
upon  the  proportion  of  sulphur,  but  upon  its  mode 
of  combination.  For  example,  St.  \'alentine 
bitumen  gave  a  stronger  reaction  than  Trinidad 
asphalt  with  a  slightly  lower  proportion  of  sulphur, 
while  Venezuela  l)it>unen  (2-75  "o  S)  gave  a  fainter 
reaction  than  Cuba  asphalt  (1S7S'„).  In  the  case 
of  the  oil  asphalts,"  .Mexican  Eagle  "  asphalt  with 
about  3  5°o  '^^  gave  as  faint  a  reaction  as  Ualician 
oil  a.sphalt  with  0«S"u  S  (see  also  this  J..  1913, 
233  ;   1911,  «(>,  739).— C.  A.  M. 

Asphalls ;      Dislmguishing    nalural    and    artificial 

.     K.   Bratter.      Mitt.   K.   K.   Versuchsamt 

Wien,  1015.  4,  00 — 65.     Z.  angew.  Chem.,  1016, 
29,  Hef.,    17. 

A  REL.\TIVELY  quick  method  consists  in  melting 
1  grm.  of  the  bitumen  on  a  water-bath,  cooling  and 
grinding  the  material  and  shaking  it  with  15  c.c. 
of  cold  acetone,  allowing  to  stand  5  niins.  and 
observing  the  fluorescence.  The  acetone  solution 
is  then  evaporated,  the  residue  treated  with  5  c.c. 
.V/2  caustic  soda  solution,  filtei-ed,  and  a  few  drops 
of  freshly  made  diazobenzene  chloridt;  solution 
added.  Natural  asphalts  yield  tirown,  non- 
fluorescent  solutions  and  give  no  dia/.o-reaction. 
Petroleum  pitclies  yield  brown  or  yt'Uow  solutions 
with  marked  yellowish  green  fluorescence  and  a 
negative  diazo-reaction.  Lignite  and  coal  tar 
pitches  yield  yellow  solutions  with  a  dark  green 
fluorescence  and  give  a  positive  diazo-reaction. 

—A.  B.  H. 

Recent   progrens   in    electrical   itmoke   precipitation. 
Cottrell.     Sec  I. 

Solxdbility  of  naphlhalcne  in  ammoniu  an  a  caunc  (if 
stoppage   of  pipes.     Hilpert.     See   III. 

Determination    of   Prussian    blue    in    spent    oxide. 
Randall.     See  VII. 

r.\TENTS. 

Britfuelting  with  dual  from  fusible  organic  substances, 
such    as   pitch    or   asphalt  ;     I'rodxiction   of  dust 

and .      K.    P'ohr,    Munich,    and     K.    Klein- 

schmidt,  I->ankfort.  Ger.  I'at.  280.0(1!).  Apr.  15, 
1914. 
An  inclined  rotating  cylindrical  vessel  is  provided 
with  means  for  feeding  continuously  at  one  end 
the  materials  that  are  to  be  briquetted.  The 
binding  agent,  pitch  or  bitumen,  is  blown  into  the 
vessel  in  the  form  of  fine  powder  by  air  or  steam 
pressure,   and   is   maintained   in   suspension   at   a 


temperature  above  its  melting  ])oint,  for  a  yieriod  of 
time  determined  by  the  length  of  the  cylindrical        ' 
vessel,  and  the  pressure  used  for  the  indvciising        | 
apparatus. — J.  B.  C.  K. 

Liiinilr  or  peat  dust  ;    Process  for  bri(iuclliu(j . 

K.  Schunansk\-,  Berlin,  tier.  I'at.  280,070, 
Nov.  22,  1914.  Addition  to  Ger.  I'at.  287,157 
(this  J.,    lOlti.    104). 

The  strength  of  the  biiquettci  is  increased  liy 
adding  coke  powiler  to  the  mixture.-    J.  B,  (".  K. 

CoIkC-ovoi.      tiebr.  Hinselmann.   lessen,      (ler.   I'at. 
289,618,  Apr.  24.   1915. 

8ti:.\m  is  passed  through  Ihii's  bi'low  the  floor  of 
the  oven  in  order  that  it  may  be  superheated  and 
then  used  in  tbi'  varioiis  chaiiibcrs  as  required  ; 
.all  risk  of  damage  liy  the  introduit  ion  of  wet  steam 
is   thereby   avoided.   -.\.  B.  fS. 

Cohiu(l  and  gas-generating  oren.  W.  Feicks. 
Blo'omlleld,  N..T.  U.S.  Tat.  1.171,418.  P'eb.  l."), 
1916.     Date  of  appl.,  Jan.  22,  1912. 

G.\.'5  and  air  in  s<iitable  proportions  for  partial 
condnistiou  are  introduced  at  the  bottom  into 
vertical  heating  fluids  in  tlie  walls  of  the  oven. 
The  ilues  are  connected  at  the  top  in  pairs,  the 
connecting  passage  opening  downwards  into  a 
secondary  flue,  the  opi^niiig  to  which  is  reg\da(ed 
by  a  plug  adjustabli>  vcM'tically.  Additional  air  is 
supplied  through  openings  in  the  centre  of  the 
plugs.— W.  F.  F. 

Gas  producer.     F.    B.    Morgan,    Worcester,    MBlSS., 
U.S.A.     Eng.  Pat.  15,7 1 7,  May  10,  1915. 

The  .shell,  a,  of  the  producer  is  supported  from 
the  centre  of  the  ash-pan,  rf,  by  means  of  th<!  liliust 
pipe,  h,  and  radial  pipes,  j,  so  that  a  space  is  left 


between  the  base  of  the  producer  and  the  ash-p«>f 
for  the  removal  of  ashes.  The  air  or  mixture  of 
air  and  steam  whidi  is  supiilied  l)y  the  pijic.  h.  U 
blown  into  the  fuel  through  amudar  and  radial 
slits  protected  Ijy  the  covers,  .r  and  jc,  respectively, 
and  also  downwards  through  perforation.';,  r.  ia 
the  annular  conduit,  n. — W.  F.  F. 

Gas  ;  Manufacture  of - 


.1.  M.  Kusby,  Assignor 
to  United  Gas  Improvement  Co..  Philadelpliia, 
.  Pa.  U.S.  Pat.  1,172.226.  Feb.  15,  1910.  Date 
of  appl.,  Dec.  10,  1909. 
The  flow  through  the  feed  pipe  to  a  gas  generator 
is  regulated  by  a  valve  operated  automatically  by 
the  movement  of  a  floating  bell  in  a  casing.  The 
position  of  the  bell  is  det^'i'inined  by  connecting 
the  spac&s  within  and  without,  by  pipes  to  two 
points  in  i\\i:  feed  pipe,  at  such  a  distance  apart 
that  a  j)r(!SKuro  dinerenee  is  set  up  due  to  the 
friction  in  the  pipe. — W.  F.  F. 
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[Gas  washers  ;]  Method  of  and  apparaltts  for  recover- 
inij  sludge  [frmn  — — ].  H.  A.  Brajssert  and  W. 
Matliesiiis.  Chkago.  111.  U.S.  Pat.  1.171.()90, 
Fob.  !.■).  1911).     Date  of  appl..  Dec.  8.  1915. 

The  washing  water  passes  to  a  settling  tank,  from 
which  the  sludge  is  ronioved  and  i'on\  e\ed  to  the 
t«)p  of  a  blast  furnace  into  which  it  is  discharged. 

— W.  F.  F. 

Liquid  fuel  burners  for  high  temperatures.  W.  W. 
Crawford,  L<indon.  Eng.  Pat.  2S(>0,  Feb.  22,  1915. 

l/ltjllD  fuel  Ls  fed  under  i)ressure  through  the  pijie, 
22,  into  the  rotating  burner  head.  5,  pi-ovided  with 
apertures,   (5,  in  a  diaphragm,   10.     A  number  of 
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Oil-fuel  furnaces.     Eng.  Pat.  2804. 


Production  of  oil  from  bituminous  minerals. 
Pat.  289,249.     See  IIb. 


cleaning  drills,  12,  carried  by  the  burner  head  are 
periodically  forced  into  the  apertiu-es.  6,  against 
the  action  of  springs,  13.  by  their  revolution  in 
contact  \rith  the  fixed  cam  disc.  15.  A  water 
cooling  space  is  provided  between  double  walls,  2. 
and  a  nozzle,  9,  directs  cold  air  against  the  burner 
head.  Air  for  combustion  is  supplied  through  a 
passage,  8,  at  such  a  rate  that  combustion  takes 
place  at  a  point  in  front  of  the  burner  and  within 
the  furnace. — W.  F.  F. 

Mineral  oils;   Apparatus  for  distilliiK/ .     A. 

T^ckman,    New    York.     U.S.    Pat.'  1.171,524, 
Feb.  15,  1916.     Date  of  appl.,  Apr.  4.  1912. 

The  oil  passes  through  a  number  of  stLUs  in  series, 
entering  each  still  at  the  top  and  leaving  at  the 
bottom.  The  inlet  to  each  still  is  heated  by  the 
outgoing  vapour,  and  each  still  has  a  partition 
rising  from  the  base,  dividing  it  into  unequal 
compartments ;  the  oil  is  withdrawn  from  the 
lower  part  of  the  larger  compartment  and  intro- 
duced into  the  smaller  compartment  at  the  top. 

— \V.  F.  P. 

[Gas]  retorts  ;  Means  for  discharging  ■ 


.  Gibbons 
Bros.,  Ltd.,  Lower  Gornal.  and  E.  Masters, 
London.     Eng.  Pat.  10,058,  July  10,  1915. 

Combustible  gaseous  mLctures  ;  [Apparatus  for]  the 

utilisation    [burning]    of .     A.    C.     lonides, 

jun.,  London.    Eng.  Pat.  5984.  Apr.  21,  1915. 

Benzol   gas   producing   plant.     A.    Perrier,    Paris. 
Eng.  Pat.  7891,  May  27.  1915. 

Hydrogen  or  illuTninating  and  heating  gas  ;  Process 

of  producing .     K.  E.  Barth.  Charlottenburg, 

-Assignor  to  BerUn-Anhaltische  Maschinenbau- 
A.-G.,  BerUn.  U.S.  Pat.  1.172,925,  Feb.  22.  1916. 
Dat«  of  appl.,  Feb.  14,  1913. 

See  Ger.  Pat.  267,944  of  1913  ;  this  J, 


1914,  190. 
Seel. 

Ger. 


Recovery  of  by-products  from  gases  from  distillation 
of  coal,  icood,  peat,  etc.  Ger.  Pat.  289,519.  See  IIb. 

Subslitutcs  for  lubricatimj  oils.    Ger.  Pat.  288  448 
See  III.  '       ■ 


iib.-destructive  distillation  • 
heating  ;   lighting. 

P.^TE.NTS. 

Oil  ;  Production  of from  bittmiinous  minerals 

M.  Ziegler,  Berlin-Friedenau.     Ger.  Pat.  289  249 
Oct.  27,  1914.  '       ' 

Clay,  shale,  or  other  suitaljle  bituminous  minera 
is  passed  through  a  kind  of  gas-producer  in  which 
it  is  treated  in  stages  with  high-pressure  steam 
admitted  through  three  or  more  ports.  Oil 
vapour,  ammonia,  and  the  gas  produced  from  the 
solid  combustible  matter  are  withdrawn  through 
separate  outlets.  The  residue  passing  out  at  the 
base  of  the  structure  is  suitable  for  cement  manu- 
facture.— A.  B.  S. 

By-products  from  gases    from    distillation   of  coal 

icood,  peat,  etc.  ;    Recovery  of .     F.  Brunck' 

Dortmund.  Ger.  Pat.  289,519,  Dec.  13,  1913.' 
The  hot  crude  gas  from  coke  ovens,  etc.,  is  pa.ssed 
through  the  jacket  of  a  recuperator  vessel  in 
which  condensed  ammoniacal  liquor  is  treated 
with  Ume,  and  then  passes  through  a  vertical  tray- 
washer  in  which  the  tar  and  other  condensable 
matters  are  separated,  the  gas-water  being  kept 
sufficiently  hot  for  any  free  airmionia  to  be 
volatilised.  The  mixture  of  gas  and  anmaonia  is 
then  passed  into  a  saturator  to  recover  the 
ammonia.  The  gas-watei  and  tar  are  collected, 
and  the  tar  is  allowed  to  settle  and  run  off  at  the 
bottom  of  the  receiver  ;  the  gas-water  is  treated 
with  lime  and  heated  by  the  crude  gas  in  the 
vessel  mentioned  above.  In  this  wav  all  anmaon- 
ium  salts  are  decomposed  and  the  ammonia 
evolved  is  passed  into  the  current  of  gas  and  is 
eventually  absorbed  in  the  satm-ator. — A.  B.  S. 

Boron,   titanium,   and  zirconium ;  Preparation  of 

masses,     especially     powder,     of    pure [for 

incandescence  lighting].  Ehrich  und  Graetz.  and 
E.  Podszus.  Ger.  Pat.  289,063,  Jan.  12,  1913. 
CosiPACT  masses  of  boron,  titanium,  or  zirconium, 
as  free  as  possible  from  oxides,  or  preferably  of 
the  hydride  or  nitride  of  the  element,  are  re- 
duced to  an  extremely  tine  powder  by  mechani- 
cal means  or  by  aid  of  the  electric  arc,  the  powder 
is  compressed  in  moulds,  and  the  mass,  after  a 
prelhninary  burning,  is  sintered  bv  heating  it 
electrically  for  a  long  time,  at  a  temperature  near 
the  melting  point,  in  an  inert  atmosphere,  e.g.,  of 
ammonia  or  hydrogen,  in  order  to  remove  those 
impurities,  especially  oxygen,  which  are  detri- 
mental to  the  u,se  of  the  products  in  incandescence 
lighting.  When  sintering  is  effected  in  an  atmo- 
sphere of  hydrogen,  especially  if  this  be  not 
entirely  free  from  oxygen  or  water  vapour,  a 
halogen  compound  of  the  element  under  treatment 
is  preferably  added.  When  the  sintering  operation 
is  completed,  the  product  is  cooled  as  rapidlv  as 
possible.  The  inert  atmosphere  may  be  composed 
of  niercury  vapour,  in  which  case  the  material 
under  treatment  is  surrounded  by  a  tube  of 
refractory  material,  with  a  relatively  narrow- 
intervening  space.  The  operations  of  disintegrat- 
ing and  sintering  ma>-  be  repeated  as  often  as  is 
necessary  to  obtain  the  desired  degree  of  purity. 
The  original  material  is  ground  in  mills  con- 
structed of  the  same  or  a  similar  material,  and 
preferably  in  a  dry,  non-oxidising  atmosphere,  or 
in  a  Uquid,  such  as  benzene,  carbon  bisulphide,  or 
the  like  :  and  the  mUl  may  be  cooled,  or  small 
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Ammonia  %. 

•c. 

0 

3 

10 

25 

100 

0 
25 

gnna. 
0-019 
0-030 

grms. 
0-030 
0-044 

Krms. 
0-042 
0-074 

grms. 
0-064 
0-162 

grms. 

33 

120 

An  addition  of  pvridine  increased  the  solubility 
of  the  naphthalene.  For  example,  the  pre.^ienee 
of  2°o  "f  pvridine  in  2.5°,,  ammonia  .-iolution  raised 
the  amounts  of  dissolved  naphthalene  to  0082 
grm.  at  0°  C.  and  0-2 15  crrm-  at  25'  C.  Phenol  had 
no  influence  on  the  solubility.  By  pa-isinsj  a 
current  of  carbon  dioxide  into  a  solution  of 
naphthalene  in  25o„  ammonia,  the  bulk  of  the 
naphthalene  wa.s  deposit€d.  A  4";,  ammonia 
solution  saturated  with  carbon  dioxide  and  con- 
tairung  0-5°;,  of  pvridine  dissolved  about  the  same 
amount  of  naphthalene  as  did  water.  With  regard 
to  the  cf)ndensation  of  naphthalene  in  pas  pipes, 
it  is  caUidated  that  one  kilo,  of  25",,  ammonia 
solution  will  vield  3/!0  litres  of  ammonia  pas  at 
0'  C  and  that  this  Is  able  to  take  up  0015  grm. 
of  naphthalene.  Since  the  same  quantity  of 
ammonia  solution  dissolves  0-16  grm.  of  naph- 
thalene at  25'-  C.  the  ))ulk  of  the  hydrorarlion 
mvLst  separate  on  evaporating  and  cooling  the  gas. 
A  technical  sample  of  liquid  ammonia  contained 
005  grm.  of  naphthalene  per  kilo.,  so  that  a 
temperature  of  at  least  10°  f".  would  have  to  be 
maintained  if  the  naphthalene  were  to  be  prevented 
from  condensing  in  the  pipes  from  the  still.  This 
tendency  to  separatif)n  >)ecomes  more  pronounf-ed 
with  the  rise  in  temperature  owing  to  the  strong 
increase  inthe  partial  pressure  of  the  naphthalene. 
The  vapours  from  an  ammoniacal  solution  of 
naphthaleni-  are  ri<her  in  najjhthali-ne.  the  higher 
the  temperature  of  distillatioa.  but  thi-  proportion 
of  naphthalene  in  the  mixed  distillate  is  lower 
than  corresponds  to  the  partial  pressure  of  the 
naphthalene  at  that  t<;mperature.  In  general 
it  Ls  advisable  to  prevent  the  temperature  of  the 
pipes  from  falling  below  30'  C.  or  to  interpose 
a  cooling  chamljer  for  the  separation  rif  thi-  naph- 
thaleno.  In  the  presenre  of  pyridine  the  tempera- 
ture of  .separation  is  lowered,  since  the  aqueoas 
distillate  is  able  to  di.s.solve  more  naphthalene. 
Determination   of  naphthalene  : — Accurate   results 


quantities  of  suitable  substances  incorporated  with 
the  material  being  grounil  to  increase  the  brittle- 
ness. — A.  S. 

Electrodes  for  arc  lamps  :    Miiallir  caxes  for . 

Siemens-Schuckert  Werke.  G.m.b.ll..  Siemens- 
stadt.  Oer.  Pat.  2S9,5Si),  Xov.  1(5,  1913. 
Tirc  carbon  is  coated  with  a  thin  metallic  film 
applied  bv  anv  known  dry  process  and  on  this 
film  a  thicker  coating  is  produced  by  electro- 
depo,sition.  This  avoids  the  introd\iction  of  an 
electrolvtio  solution  into  the  pores  of  the  carbon  I 
with  the  re-sulting  discoloration  and  unsteady 
lighting.— A.  B.  S.' 

4i)unr«/iis  for  the  dcstnictivc  dist illation  of  se}rage 
and  the  like.    Kng.  Pat.  8(>tUi.    Ser  XIXb. 


Ill,— TAR  AND  TAR  PRODUCTS. 

Xaphtholcne  :     Solubility   of in    ammonia,    as 

a  cause  of  the  stoppaqe  of  pipes.     [Dclennuiation 

of  naphthalene.]     .S.   Hilpert.    Z.  angew.  Chem., 

1916.  29,  57 — 59. 

r»ETER>nx.KTiON'S  of  the  solubility  of  naphthalene 

in  solutions  of  ammonia  and  in  liquefied  ammonia 

gave  the  following  results  in  grms.  per  1000  grms. 


are  rapidly  obtained  by  the  following  modification 
of  the  picrate  method: — The  naphthalene  (not 
exceciiing  0-2  gnu.)  is  dissolved  in  about  30  c.c. 
of  ether,  and  the  solution  added  to  51)  c.c.  of  a 
standard  (nljoiit  .V  20)  solution  of  picric  acid. 
The  fla-sk  is  closed  with  a  I'ork  through  which 
passes  a  glass  tnbi>  ending  in  a  lient.  capillary  tube. 
.-Vfter  vigorous  shaking  for  2  mins.,  the  ether 
is  <lrawn  olf  l)y  suction  in  vacuo  with  constant 
shaking  vmtil  the  liquid  is  cold.  The  tliisk  is  then 
heated  on  the  water  bath  to  about  30°  (\,  the  etheJ 
again  drawn  olT  in  I'ncuo.  and  so  on,  \intil  the 
odour  of  ether  is  barely  perceptible.  It  is  theu 
allowed  to  stand  for  2  lioiu-s  at  the  ordinary 
temperature  or  for  10  mins.  in  ice,  th<'  picratt- 
separated  with  the  aid  of  suction,  washed  with 
5  c.c.  of  ice-water,  and  titrated  with  iV/10  sodium 
hydroxide  solution,  with  litnuis  as  indicator.  For 
determining  naphthalene  in  ammonia  solutions, 
the  sample  is  chilled  in  a  freezing  mixlure  and 
neutrali-^ed  first  with  5.V  .and  then  with  15.V 
sulphuric  acid.  The  naplithalene  separates  in 
flakes  which  must  then  be  separated  by  distillation 
with  steam,  extracted  \\-ith  ether,  and  converted 
into  picrate  as  described.  Naphthalene  picrate 
shaken  with  water  at  15"  C.  invarialily  yielded 
a  OODT",,  .solution,  and  the  compoimd  was  stable 
in  such  a  .sohition.  Hence  the  eiu'cently  accepted 
statement  that  naphthalene  picrate  is  insoluble 
ordy  in  a  saturated  solution  of  picric  acid  reciuires 
modification. — C.  A.  M. 

• 
Itidole   derivatives    [isatogot.    etc.]  ;    Photochemical 

syntheses  of — — .     P.  Pfeiffer.      Annalen.  Ifllti. 

411,  72—158. 

New  derivatives  of  indole  have  Ijeen  synthesised 
which  are  derived  from. a  parent  substance,  isomeric 
with  i.satin,  called  "  isatogen,"  the  a-phenyl 
derivative  of  which  has  the  follomng  constitution  : 


1       N:0  2' 


> 

3' 


On  heating  with  pyridine,  o-nitrostilbenediililoride 
gives  o-nitrochlorostilbene,  which  yields  o-nitro- 
tolane  on  treatment  with  caustic  potash.  On 
exposure  to  light,  a  pyi-idine  or  quinoline  .solution 
of  any  of  these  three  substances  gives  rise  to 
jihenylisatogen  of  the  above  formula.  In  al)scnce 
of  light  the  monoehlorostilbeni'S  are  quite  st»l)le 
in  lioiling  pyridine  solution.  Reduction  of  the 
isatogens  liy  zinc  dust  in  glacial  acetic  acid  solution 
gives  rise  to  the  corresponding  almost  <-olourles.s 
indoxyls,  which  j-ield  crystalline  acetyl  com- 
pounds ;  thus  2-cyano-a-phenylisatogen  (m.pt. 
227°  ('.)  froul2-nitro-4-cyano-;^-cl^lorostilllencgive.^ 
on  reduction  the  pale  vellow  cyanophenvlindoxyl 
{acetyl  compound,  m.pt.  190"— 191°  0.).  On 
treatment  with  hydroxylamine  hydrochloride  in 
l)oi]ing  alcohol  solution,  isatogens  give  two  isomeric 
mono-oximes,  e.g.,  cyanophenylisatogen  gives  a 
briglit  yellow  N-oxime  (m.pt.'  218-0.),  and  an 
orange  coloured  C-oxime  (m.pt.  aljout  24l(°C.). 
"Nitrones"  of  the  type  R"  :  NR' :  O  are  con- 
sidered to  form  oximes  in  a  similar  manner  i« 
ketones:  hence  isatogens  give  two  structurally 
isomeric  oximes.  Introduction  of  a  methyl  groiip 
into  the  phenyl  residue  yields  purple  compounds, 
and  the  colour  is  notably  deepened,  as  in  nian> 
quinonoid  sul)stances,  by  the  introduction  of  l>- 
methoxyl  or  /j-hydroxyl  groups.  The  orange 
cyanophenylisatog<-n  and  its  colourless  indoxyl 
derivative  give  bl.ick  crystals  of  .a  fjuinhydronc 
Isatogens  are  therefore  the  first  suljstances  known 
with  certainty  to  tie  )Hc/n-quinonoid. 

Baeyer's   isatogeni<-   acid    ethyl   ester  has   been 
synthesised    by   warming   a   pyridine   solution  of 
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o-nitrophenylpropiolic  acid  etliyl  ester  (ra.pt.  62°  C.) 
and  jillowintr  the  solution  to  evaporate  ;  i-errystal- 
lis;itioii  from  ali'ohol  pave  rvysl.Tls  (iii.pt.  112°  C) 
identical  \vitli  Baeyer's  product  (Bep.,  1SS2.  15, 
780).  This  substance  is  hence  considered  a  deriva- 
tive of  isatogen.  having  in  place  of  Baeyer's 
fotmula  the  constitution  : 
XOv 


C,H4 


/      \r 


\no/ 

Benzoic   acid:    Aclion    of - 


O.COOCHs 


-F.  W.  A. 


oti    'limeth)/lai)iiine. 
K.  Neundlincer.  Aniialen,  1015.409,  182—187. 

FR.\rTTONAL  distillation  of  the  oil  obtained  by  the 
action  of  phosphorus  pentoxide  on  a  mixture  of 
benzoic  acid  and  diiuethyLaniline  (O.  Fischer. 
Annalen,  1881.  206,  S8)  led  to  the  separation  of 
white  cryst.'ils  of  benzoylmonomethylaniline  (ui.pt. 
54°  C. ),  pale  yellow  needles  and  plates  of  diuiethyl- 
aminobcnzophenone  (ui.pt.  92°  C).  and  white 
plates  of  tetramethvldiaminodiphenylmethane 
<m.pt.  90-5°  C.).—F.  W."  A. 

Differentiation   of  natural   and  artificial  asphalts. 
Graefe.     See  U.K. 

Distingtii$hi»<j     natural     and     artificial     asphalts. 
Bratter.     See  U.K. 

PATENT.S. 

Lubricating  oils  ;  Substitutes  for .    Chem.  Fabr. 

von  Heyden.     Ger.  Pat.  288,418,  Jlar.  18,  1915. 

Phosphohic  esters  of  phenols  may  be  used  as 
lubricating  oils.  The  melting  point  of  solid  esters, 
e.^..  triphenyl  phosphate,  may  be  lowered  by 
various  additions,  e.g.,  cresyl  phosphates. — F.  Sp. 

Chloro-derivatives  of  N-dihydro-\.'2.2'.V-anthra- 
quinoneazine  and  its  substitution  products  ;  Pre- 
paration of .     Farbw.  vorm.  ileister.  Lucius. 

u.  Briining.  Ger.  Pat.  289,279.  Jan.  3.  1914. 
Only  products  containing  sulphur  have  previously 
been  obtained  by  the  action  of  the  chlorides  of 
sulphur  on  anthraquinone  derivatives,  including 
anthraquinone  derivatives  containing  nitrogen 
(see  Ger.  Pats.  224.500.  240.792.  245.768.  246,867. 
and  271,947).  whereas  it  is  now  found  that  the 
chlorides  of  sulphur  at  sufficiently  high  tem- 
peratures act  on  N-dihydro-1.2.2'.l'-anthraquin- 
oneazine  and  its  substitution  products,  with  or 
without  the  aid  of  a  catalvst.  solelv  as  chlorinating 
i^ents. — T.  C. 

Aminonitro  compounds   and    their   substitution  pro- 

ducls  ;  Preparation  of  aromatic .     H.  Pom- 

eranz,  Coesfeld.  Ger.  Pat.  289.454,  Nov.  15,  1912. 

Aminonitro  compounds  are  prepared  from  the 
corresponding  di-  and  polynitro  compounds  by 
mixing  with  water  and  iron  filings,  heating,  and 
passing  in  sulphur  dioxide  until  the  iron  is  com- 
pletely or  almost  completely  dissolved.  The 
aminonitro  compound  so  obtained  mav  remain 
partially  or  completely  dissolved  or  undissolved 
and  may  be  obtained  directly,  or  after  removal 
of  the  sulphur  dioxide  by  blowing  in  air,  by 
filtering,  evaporating  to  dryness,  or  bv  extraction 
\vith  a  suitable  solvent. — T.  0. 

Recovery  of  the  waste  si'lphuric  acid  in  benzol  manu- 
fqclure.  Ger.  Pats.  289,162  and  289.524.  See 
vll. 
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^"'^m:        Rediwtion     of b,/     7neans     of     tri- 

ethylphosphtne.  N.  Kishner.  J.  Russ.  Phys.- 
Ohem.  Soc,   1915,   47,  2129—2132. 

Indigo,    which    is    stable    towards    oxygen,     is 


oxidised  by  the  latter  in  presence  of  triiithyl- 
pho.sphine.  this  being  converted  into  the  unstable 
trifithylphosphine  peroxide,  P(fMI,),02,  which 
gives  up  part  of  its  oxygen  to  the  indigo  and  is 
converted  into  the  corresponding  oxide.  Tri- 
ethylphosphine  also  exerts,  however,  a  reducing 
action  on  indigotin-sulphonic  acid,  which  it 
transforms  into  the  white  leuco-conipound.  This 
reilucfion  proceeds  even  in  the  presence  of  air 
and  precedes  the  oxidation  referred  to  above ; 
it  may  be  carried  out  so  as  to  ser\e  <is  a  striking 
lecture  experiment. — T.  H.  P. 

Cotton  flowers  ;     Colouring   matter    of .       /// 

A.   G.   Perkin.      Chem.   .Soc.   Trans.,   1916,    109 
14a — 154.     (.See  also  this  J.,  1910,  15). 
A    GLUCo.siDE    was    isolated    from    the    alcoholic 
extract    of    the    petals    of    red     cotton     flowers 
Gossypntm     arboreum,     identical     with     the     Lso- 
quercitrin    which    had    previously    been    obtained 
from  yellow  Egyptian  cotton  flowers,  but  neither 
quercimeritrin   nor  gossypitrin  could   be  detected 
The  yellow  flowers  of  G.  neglectum  yielded  however 
goss>'pitrin  as   mam   product,   together   vith   iso- 
quercitrin.  but  again  no  quercimeritrin  was  found. 
Other  Indian  flowers  examined  also  showed  this 
chemical   distinction   from   the    Egyptian   flowers 
The    glucosides    of   the   pink    and  "white    flowers 
(1.  sanguineum,  and  O.  ro.<isrum.  were  almost  devoid' 
of  dyemg  properties      By  the  oxidation  of  gossy- 
pitrin with  benzoquinone,  a  quinone.   gossypitron'e. 
CjjHigO,,,  was  formed  as  maroon-coloured  needles" 
m.pt.     255'— 259°  C.     (with     decomp.).     It     dyes 
aluminium-mordanted  cotton  green  shades  similar 
to  those  given   liy  an  extract"  of  the  red   petals 
but  this  is  not  due  to  any  similarity  between  the 
two     colouring    matters,     the      latter      being      an 
amorphous  substance  probably  related  to  antho- 
cyanin. — G.  F.  M. 

Dianisidine  Blue.    J.  Pokornv.    Chem.-Zeit     1916 
40,  10. 

DlANISIDINE-DI.^.\ZO-;3-N.\PHTHOL-COPPER     is   SOme- 

tinies  referred  to  as  a  blue  dyestuff,  but  in  reality 
it  IS  a  violet,  the  blue  being  produced  only  when 
fatty  acids  are  present  in  the  naphthol  preparation 
simultaneously  with  the  presence  of  copper  salts 
in  the  tetrazo-solution.  As  different  fatty  acids 
give  rise  to  different  shades  of  blue,  the  Dianisidine 
Blue  is  held  to  consist  of  the  violet  dianisidine- 
disazo-(3-naphthol  superimposed  upon  the  green 
copper  salt  of  the  fatty  acid,  and  tliis  view  accounts 
for  the  fact  that  it  is  not  fast  to  perspiration 
Dianisidine  Blue  is  excelled  by  a  dvestuff  made  by 
combimng  tetrazo-dianisidine  with  2.3-hydroxv- 
naphthoic  acid  (m.pt.  216°  C),  or  with  its  anilide 
(Naphthol  AS).— E.  H.  T. 

Thiodiphenylamine  :    Oxidation  of .     L.  Pesci. 

Gazz.   Chim.   Ital..   1016,   46,  I..   lO.S — 118. 

DlTHIOTETR.\PHENYLHYDR.\ZINE, 


■s< 


CeH,. 


'C,H, 


o,H>^-^<c':g:>s. 

was  obtained  by  the  oxidation  of  thiodiphenyl- 
amine in  alcoholic  solution  with  mercuri-acet- 
amide  or  yellow  mercuric  oxide,  in  the  form  of  an 
amorphous  white  powder,  insoluble  in  the  usual 
solvents  with  the  exception  of  benzene  and  chloro- 
form. When  a  mixture  of  thiodiphenylamine 
and  aniline  was  oxidised  with  yellow  mercuric 
oxide,  in  addition  to  dithiotetraphenylhydrazine 
and  other  products,  a  colouring  matter  was 
formed  which  was  readily  separated  by  reason  of 
the  solubility  of  its  hydrocldoride  in  water,  and 
purified  by  means  of  its  zinc  chloride  double  salt. 
The  free  base  forms  reddish-yellow  laminae,  m.pt. 
150'  C..  insoluble  in  water,  readily  soluble  in 
benzene,  chloroform,  and  pvTidine.  The  hydro- 
chloride forms  dark  green  needles,  and  its  solution 
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dves  wool  anil  silk  dark  green  shades,  fast  to  >yashmg 
with  water,  and  .hanaim^  to  re.ldish-violet  on 
treatment  with  Imses.  Aiunu.imun  suphide 
lonverts  the  .oloviriui;  matter  nito  tlie  leuco- 
eomv'ound.  Tlie  lolouriiiu-  matter  is  ivcarded  as 
o.o-thiodiphenoquinoneanil, 

tVI<^>H,:t^H.  =  0.      _^^ 

Thiofihtrs  <i,<d  thiojratilhones  of  the  .tnthraquinpm 

oerit^  •    Prrp.iratio,i  o/ .    A.  Sehaai-schmidt. 

Annalen,  HU:..  409.  ,->9— 78 
TlUOCTllKKS  of  the  anthraquinone  series  aie  pre- 
rmre.l  l>v  conden-sinc  i  yauobi-omoanthra<iumones 
with  aromatic  mercaptans.  or  by  condensing 
an.matic  thioiyanates  with  o-halo-enanthra- 
Quinonenitriles.  Thioxant hones  are  obtained  from 
t\,e  ..-cvanothioethers  by  the  action  of  hot  con- 
contrated  sulphuric  acid.  Kxamyiles:  (1)  l-t  yano- 
•'-bromoanthraquinone  tre.ited  with  p-thiocresol 
in  boiling  amvl  alcohol  in  the  presence  of  potassmm 
carbonate.  Vields  l-cyano-anthraquinonyl-i-p- 
tolvl  thioether,  pale  yellow  crystals  dissolving 
to  "a  CTcenish-bhie  solution  in  alkahne  sodium 
hvdrosulphite.  Heated  on  the  water  batli  with 
c6ncentrated  sulphuric  acid,  it  forms  the  thio- 
xanthone.      C,,H,Oj<^(P>CjH3CHj. 

(■')  l-Oi,ano-2-bromoanthraquinone  condensed  with 
anthraquinone-l'-or  2- thioether  yields  respectively 
l-cvano--M'-  and  l-cvano-2.2'-dianthraquinonyl 
thioether.  the  former  a  brownish-yellow  compound 
giving  a  red  solution  in  sodium  hydrosulphite, 
and  the  latter  a  bright  yellow  comi.ound  giving 
a  vellowish-red  solution  in  sodium  hydrosulphite. 
Tile  sodium  hvdrosulphite  probably  reduces  the 
cvanogen-free  "antliraquinone  radicle,  and  the 
cyanogen  radicle  probably  only  afTects  the  colour 
of  the  leuco-compound  when  reduction  takes  place 
in  its  immediate  neighbourhood.  The  same 
compounds  may  al.so  be  prepared  by  condensing 
l-rvano-2-bromoanthraquinone  with  anthra- 
fuiinonvl  thiocvanates.  Heated  with  concentrated 
Sulphuric  acid  to  17.0  --190«r  they  form  the 
corresponding  isomeric  thioxanthones.  (.5)  Ihe 
condeA-sation  of  two  molw^ules  of  l-cyano-2- 
broinoanthraquinone  with  one  molecule  of  l.o- 
dithioantlu-aquinone  produces  <U-  1-cyano-  - 
anthraquinonvD-l'..^. '-anthraquinone       dithioether, 

^7.HTo,(rN).S.C,.H/>.S;.C,,H.O,(CN).  which 

when  heated  with  sulpliuric  acid  to  200  t  . 
forms  the  corresponding  dithioxanthone.  a  reddish- 
orange  substance.  The  leuco-compounds  of  these 
dves  dis-solve  in  alkalis  forming  l>Iue  or  hhiish- 
green  solutions  whi.h  dye  cotton  the  s.ame  colour, 
.hanging  to  the  lolour  of  the  parent  dye  wlien 
oxiiiised  with  sodium  hypochlorite. — F.  .Sp. 

Patknts. 
AzoduMtuffs;   ManufaHurc.  of  !ipllov—-—.Akt.- 

Ges    f.  Anilinfabr..  Berlin.     Kng.  Pat.   100,078, 

.Tan   3,  1910.    Under  Int.  ("onv..  May  22.  1915. 

(Appl.  No.  93  of  1916.) 
Tetrazotiskd  4.4'-diaminodiphcnylsulphide-2.2'- 
disulphonic  acid  (thioanilinedisulphonic  acid)  is 
combined  with  2  mols.  of  an  acctoacetarylainide, 
in  place  of  2  mols.  of  a  phenol  with  subsequent 
alkylating  suggested  in  Kng.  Pat.  711(!  of  1907 
(this  .1..  1908.  71).  Hrighter  shades  of  gi'eenish- 
yellow  are  olitained  of  good  fastness  to  washing 
an<l  to  mdling. — F.  W.  A. 
Susnenmons  of  insoluhle  dyfixluffx  in   ualer  ;    Pro- 

ditrtion    of .        Badische    .Anilin    und    Soda 

FTbrik        Ger.    Pat.    288.H99.    Nov.    16.    1918. 
\ddition  to   Ger.    Pats.   222.191.   26.5,536.   and 

274,970     (this    J..     1910.     1003;      1913.     1101; 

1914,  827). 
Ik  place  of  svdphite-cellulose  waste  liquors,  glycerin 


pitch  or,  better,  polyglyeerins  may  be  employed  to 
bring  insoluble  dyestiilTs  into  a  fine  state  of 
division. — F.  W.  A. 

Disazo  di/c.  F.  Ackermanu.  .Vssignor  to  Aktien- 
Ges.  fiir  Anilinfabr..  Berlin.  U.S.  Pat.  1.173.077, 
Feb.  22.  1916.     Pate  of  appl..  Mar.  22,  1915. 

See  Eng.  Pat.  4072  of  1915;  this  ,1..  1915.  1136. 

Production  of  condensation  products  of  o.razine 
diestuffs.    Ger,  Pat.  288,728.     See  VI. 

Produclion  of  azo  dyestxtffa  on  Ihe 'fibre.  Ger.  Pat. 
288.750.     SecXJ. 

Process  for  preparing  mixed  ureas  and  thioureas  of 
the  aromatic  series.    Ger.  Pat.  289,163.    ^<fee  XX. 

Manufacture  of  ureas  and  thioureas  of  the  naphtha- 
lene series,  (ier.  Pats.  289,270— 289.272.  SeeXX. 
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Wool  ;   The  properties  of - 


and  a  new 


hemieal 
K.  von 


method  for  the  detection  of  damaged  tcool. 
-■Ulworden.     Z.  angew.  Chem.,  1916,  29,  77—78. 

According  to  the  author  there  exists,  between  the 
epidermal  scales  and  the  fibre  cells  of  the  wool- 
hair,  a  substance  to  which  he  gives  the  name  of 


ZI 


"  elasticum  "  and  on  the  presence  of  which  the 
valuable  properties  of  the  wool  depend.  Elasticum 
is  a  carl»ohydrate  which  may  be  Lsolated  in  the 
following  manner  : — 500  grnis.  of  scoured  «ot>l  is 
wetted  with  hot  water  and  steeped  at  the  ordinary 
temperature  in  8  litres  of  0-2%  sodium  hydroxide 
for  24  hours.  The  elasticum  goes  into  solution 
together  with  some  protein  matter,  from  which  it 
is  separated  preferably  by  dialysis.  The  solution 
is  then  acidified  with  acetic  acid  and  evaporated 
to  200  c.c.  on  the  water-bath.  .Sodium  acet«t<! 
and  pheuylhydrazine  are  added  and  the  mixture 
is  heated  in  the  boiling  water-bath.  After  one 
hour  or  less,  the  osazone  of  elasticum  separates 
as  microscopic  needles,  melting  at  about  188°  C. 
and  apparently  identical  with  galactosa/.onc. 
After  separation  from  the  protein  matt^ers.  elasticum 
reduces  Fehling's  solution.  Not  only  the  physical 
properties  of  the  wool,  as  shown  by  its  behaviour 
in  fulling  and  finisliing,  but  also  its  chemical 
resistance  to  acids  depend  on  the  presence  of  the 
elasticum.  The  presence  or  absence  of  elasticum 
may  be  detected  by  microchemical  observation  of 
the  action  of  chlorine  water  on  the  fibre.  The 
wool  is  moistened  on  the  object  gla.ss  with  one 
drop  of  water  and  then  one  drop  of  half-saturated 
chlorine  water  is  added  ;  the  pr(?paration  is 
examined  at  a  m.ignification  of  200.  In  the  figure, 
diagram  a  shows  the  normal  wool  fibre  ;  6  shows 
the  same  fibre  after  treatment  with  chlorine  water. 
The  action  of  the  chlorine  on  the  fibre-substance 
or  the  elasticum  causes  a  swelling  of  the  layer 
beneath  the  scales  and  the  characteristic  globular 
excrescences  indicated  by  a.      Diagram  c  shows 
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a  fibre  which  has  suffered  from  severe  alkaline 
treatment  in  scouring,  with  the  loss  of  a  consider- 
able portion  of  the  ela-stiium  ;  the  swellings,  a, 
are  relatively  few  and  in  their  place  the  loosened 
scales,  ;i,  are  ob.served.  Diagram  d  shows  a 
wortliless  shoddy  libre  totally  deprived  of  its 
elasticum.  In  the  ciise  of  dyed  wool  the  reaction  : 
is  slow  but  the  colourless  elasticum  shows  very 
lUstiactly  again-it  the  coloured  iibre.  jUkalinc 
treatments  are  the  principal  cause  of  damage  to  [ 
wool  through  the  loss  of  elasticum  ;  tine  wools  are 
more  eat;ily  damaged  than  coarse.  Apart  from 
the  chlorine  reaction  it  is  very  difficiUt  to  detect  i 
this  kind  of  damage  ;  the  wool  fibre  may  preserve 
its  normal  appearance  and  the  tensUe  strength  of  '< 
the  fabric  may  be  particularly  good,  but  its  fuUing 
quaUties  and  wearing  qualities  are  greatly  im- 
paired. The  damage  may  be  caused  in  the  scour- 
ing, in  dyeing  from  an  alkahne  vat.  or  in  the 
washing  after  dyeing,  and  the  effects  of  aU  these 
processes  may  be  conabined  ;  further,  the  removal 
of  the  elasticum  leaves  the  fibre-substance  open 
to  att.ack  bv  acids  in  dveing  from  an  acid  dve- 
bath.— J.  F.B. 


}yool  scouring  ;    The  recovery  of  grease  from . 

E.  V.  Chambers.     J.  Soc.  Dyers  and  Col.,  1916, 
32,  61—65. 

The   proportion   of  wool  grease  and  potash  in  the 
scouring  liquors  varies  considerably,  according  to 
the  nature  of  the  wool  treated  and  the  method  of 
washing  adopted.     An  average  figure  might  show 
per  1000  gallons,   40  lb.    of  potassium  carbonate 
and  SO  lb.  of  grease  ;    a  works  of  moderate  size 
will  discharge  about  100,000  gallons  of  waste  liquor 
per  week.     The  author  brieliy  describes  and  criti- 
cises eight  di&"erent  methods  for  treatment  and 
more     or    less     complete     recovery.     The     most 
general  method  is  precipitation  of  the  grease  by 
sulphuric  acid  and  its  separation  by  filtering  and 
pressing  ;     the    potash    is    lost     by    this    process 
but  the  plant  and  attention  reqxiired  are  relatively 
simple.     A    modification,     not     widely    adopted, 
consists  ui  a  preliminary  steeping  of  the  wool  in 
cold    water    for    extracting    the    potash,     before 
ecouring,  and  recovering  the  grease  by  the  acid 
process.     Recovery  of  the  grease  from  the  wool  by 
volatile   solvents   and    subsequent    washing   with 
water  to   dissolve   the   potash   salts   is   practised 
successfully    with    certain    precautions.     Only    a 
portion  of  the  total  grease  must  be  removed  and 
the    treatment    with    solvents    takes    place    in    a 
centrifugal  apparatus  mamtained  under  a  slightly 
reduced  pressure.     The  Smith-Leach  process  (Eng. 
Pat.  15,131  of  189S  ;  this  J.,  1899,  592).  depending 
on  the  concentration  of  the  waste  liquor  in  multiple 
effect   evaporatoi-s.    separation   of    the    grease  by 
centrituging  the  concentrated  liquid,  and  incinera- 
tion of  the-potash  solution,  had  a  certain  measure 
of    success.     The    author's     process     (Eng.     Pat. 
13,005  of  1914  ;    tliis  J.,  1915,  276)  is  a  simplified 
modification  of  this,  eni-ichment  of  the  liquors  being 
effected  by  repeated  use  instead  of  by  evaporation. 
The  scouring  liquid  is  used  until  it  becomes  too 
dirty  for  further  scouring  ;    the  suspended    wool 
fibres  are  removed  by  a  rotary  disc  screen  and  the 
Uquor  is  passed  at  the  rate  of  250  galls,  per  hour 
through  a   liigh-speed   centrifugal   macliine.     The 
sand  and  heavy  particles  fly  out  to  the  periphery, 
the  .soapy  water  occupies  an  intermediate  position, 
and  the    grease   is   skunnied   oft"   from   the   layer 
nearest  the  centre.     The  purified  soap  solution  is 
returned  for  re-use    and  the  cycle  of    operations 
repeated  until  it  contains  0 — S%  of  potash  ;    in 
this  way  the  liquid  can  be  used  again  four  or  five 
times,    with    considerable    economy    of    scouring 
chemicals.     The    liquor,    eni'iched    in    potash,    is 
concentrated  in  a  steam  boilei,  the  steam  from 
which  is  used  for  heating  the  liquors  before  centri- 
tuging.    It    is   intended   to    carry    out   the    final 


recovery  of  the  potash  by  incineration  in  a  rotary 
furnacel  It  is  calculated  that  a  plant  for  treating 
45,000  galls,  of  waste  liquor  per  week,  costing  £3000, 
\vill  show  a  net  profit  of  £26  6s.  per  week. — J.  t  •  B. 

Spider  silk.  A.  Herzog.  Kun.ststoffe,  1915,  5,  25. 
A  VERY  fine,  lustrous  fibre  of  a  white  or  orange- 
yellow  colour  is  formed  by  the  secretion  of  the 
spider  Nephila  madagascariensis.  Examination 
by  the  microscope  shows  that  the  fibre  is  solid, 
almost  completely  transparent,  of  approximately 
cu-cular  cross-section,  and  not  possessed  ot^  ^'^V 
internal  structure.  The  average  diameter  of  the 
fibres  is  onlv  6-9fj,  and  they  are  therefore  the  finest 
animal  silk"  product,  being  less  in  diameter  than 
even  the  finest  artificial  silks.  The  spider  silk 
is  not  covered  %vith  a  substance  corresponding  to 
the  sericin  of  ordinarv  silk.  It  has  approximately 
the  same  densitv  as  ordinary  silk  and  very  similar 
chemical  properties.  It  swells  considerably  in 
water,  the  change  being  accompanied  by  a  large 
contraction  in  length. — F.  W.  A. 

Silk  ;  [Prevention  of  tendering,  etc..  oi  tin-]  weighted 

.     K.    Homolka.      Fiirber-Zeit.,    191o,    26, 

47 — 48. 
The  tendering  of  silk  weighted  with  tin  phosphate- 
silicate  mav  be  due  to  mineral  acid  developed  from 
the  weighting  or  to  the  development  of  chlorine 
by  electro-  and  photo-chemical  action.  If  the 
weighted  silk  be  passed  ttoough  a  solution  of 
8 — 10%  of  ammonium  formate,  wrung  out.  and 
dried,  this  salt  tends  to  neutralLse  the  effect  of  any 
mineral  acid  developed,  and  also  acts  as  a  reducing 
a^ent.  preventing  the  damage  of  the  fibre  by 
oxidation.  Silk  treated  in  this  manner  has  greater 
durability  and  elasticity.  The  strength  may  be 
increased  by  treating  the  silk  with  substances 
which  oxidise  verv  easily,  e.g.,  thiourea,  quinol, 
tliiocvanates,  etc.  ;  the  increase  in  strength  is 
onlv  temporary,  and  the  feel  and  lustre  of  the 
silk  are  damaged.  Treatment  of  weighted,  dyed 
silk  with  a  1 — l-5"o  solution  of  hydroxylamme 
hydrochloride  or  other  derivative  causes  a  per- 
manent improvement  in  the  strength  and  resistance 
to  photochemical  action,  and  the  elasticity,  lustre, 
and  handle  are  retained  even  after  long  storage. 
Treatment  of  heavily  weighted  silk  with  ammonium 
thiocyanate.  boric  acid,  tannic  acid,  and  glycerin 
prevents  tor  manv  montlis  its  damage  by  chemical 
or  phvsical  influences.  The  ammonium  thio- 
cyanate may  be  added  to  the  caustic  soda  bath 
used  in  the  weighting  process. — F.  W.  A. 

Tendering  of  fabrics  heavily  weighted  icUh  magnesium 
sulphate  crystals.  E.  Kuf.  Z.  ges.  Textil-Ind., 
1915,  18,  202. 
The  apparent  tendering  of  woven  materials 
finished  with  a  large  amount  of  magnesium 
•sulphate  crystals  is  considerable,  the  fabric  no 
longer  resisting  the  sUghtest  strain,  but  the 
original  strength  is  restored  by  wasliing. 

Zacaton  as  a  paper-making  material.  C.  J.  Brand 
and  J.  L.  Merrill.  U.S.  Dept.  Agnc,  Bidl.  No. 
309,  Nov.  4,  1915,  1—27. 
Z\C\TOV  {Epicampes  macroura  Benth.),  also  called 
Mexican  whisk,  broom-root  grass,  wire  grJiss,  and 
rice-root  grass,  is  found  principaUy  m  -Mexifo, 
Guatemala,  and  other  Central  American  States. 
It  is  a  perennial  grass,  growing  m  hilly  djstricis, 
and  unliss  kept  in  check  by  fire  or  harvesting,  it 
becomes  an  airicultiu-al  pest.  The  nnmature  tops 
are  eaten  bv  cattle  but  soon  become  too  tough 
for  fodder.  "  It  flowers  from  August  to  October 
and  usually  attains  a  height  of  o— (  ft.  -^^cre 
of  grass  vields  about  1  ton  of  roots  and  atJeast 
3  tons  of  tops.     The  production  of  roots  for  brush 
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tnanufactxire  ranges  from  3  to  5  million  lb.,  and 

the  tops  aiv  an  entirely  wa.'ite  product  ;  a  'flood 
ZA^atoii  raiijto  may  bo  workeil  for  rool-bruiih 
matorial  every  thinl  year.  The  analysis  of  the 
Krass  showed  about  9  %  of  a*h.  very  rich  in  silica  ; 
dotenuiuations  of  cellulose  by  Cr»>.ss  and  Bevan's 
cldorination  process  showetl  41  '^o  ""  *h^  dry 
material  :  ouiittini:  the  alkali  treatment^;,  according 
to  HenkerV  method.  .'>!  "^V,  of  cellulose  Wiu;  obtained. 
The  true  value  probably  lii>s  between  these  two. 
The  cellulose  of  the  bleached  pulp  shows  in  a  pro- 
nounced manner  the  properties  of  an  oxvcellulose, 
yielding  10  9»c  of  furfur;U  on  distilling  with 
hydrochloric  acid  and  having  a  "'  coppei  value  " 
(S<-hwaIbe)  of  4-.')8  ;  these  lesults  agree  closely 
with  those  obtained  from  bleached  poplar  pulp. 
The  Ijast  fibres  range  in  length  from  Oo  to  3-0  imn., 
mth  an  average  of  1  ■"  mm.  ;  the  average  width  is 
00085  mm.  The  fibres  are  accompanied  by  the 
usual  non-fibrous  elements  of  grass  pulps,  with 
an  appreciaV)le  proportion  of  pithy  parenchyma  : 
a  rough  determination  of  the  latter  by  washing 
through  a  sieve  accounted  for  "o^o  of  cellulose 
on  the  dry  grass.  Digestions  were  conducted  in  a 
rotary  boiler  on  a  semi-commercial  scale  ;  the 
grass  required  somewhat  severe  conditions  of 
treatment.  Satisfactorv  digestion.s  were  obtained 
«ith  19— 20''o  of  caustic  soda  in  the  form  of  a  9°o 
solution  digested  at  100' C.  for  4 — 6  hours.  The 
digested  material  was  drained  and  washed  with 
remarkable  ease  and  yielded  40 — 30  "o  of  pulp  on 
the  dry  grass  or  43  "J  on  the  air-dry  basis.  The 
pulp  bleached  to  a  satisfactory  colour  with  12-7  °o 
of  its  weight  of  bleaching  powder  and  gave  excel- 
lent fine  papers  on  an  experimental  paper  machine. 

—J.  P.  B. 

Recent  progress    in    electrical  smoke  precipitation. 
CottreU.     See  I. 


Patexts. 
Degtimminrj    silk  ;    Process    of- 


gi\e  a  homogeneous  and  not  a  matted  product. 
The  mixture  composing  the  binding  material, 
e.g.,   oil.   tar.   rubber,   and  sidphiu".   Ls   heated   to 


f  Jx'* 


,  .     Rohm    und 

Haas,   Darmstadt,   Germany.     Eng.  Pat.   2826, 
Feb.  22,  Ktlo.    Under  Int.  Conv.,  Feb.  20,  1914. 
Addition  to  Eng.  Pat.  2010  of  1915  (See  Fr.  Pat. 
475,343,  this  J.,  1910,  39). 
•Silk,   as  cocoons,  silk  waste  or  the  like,  Ls    de- 
gummed  by  first  heating  in  water  to  between  90  = 
and   100''  C,  and  then  treating  in  a   .solution    of 
pancreatin. — B.  N. 

Paper  pulp  or  the  like  ;  Means  for  strainina - 


The  Watford  Engineering  Works.  Ltd..  Watford. 
J.  Paramor.  Rickmansworth.  and  J.  M.  Henry, 
Newbury-.     Eng.  Pat.  4180,  Mar.    17,   1915. 

The  straining  surface  is  constituted  by  a  series  of 
horizontal  parallel  roUs,  arranged  at  suitable 
intervals  apart,  which  revolve  in  the  .same  direction 
but  at  speeds  which  increase  progressively  as  the 
flow  of  the  pulp  advances  across  the  straining 
surface  in  a  transverse  direction.  The  whole 
series  of  rolls  forms  a  tran-sverselv  inclined  bed 
with  suitable  interstices  ;  the  knots  fail  to  pass 
through  the  latter,  and  are  finally  ejected  bv  the 
last  roll  into  a  receptacle. — J.  F.  B.  *     ' 

Plastic  materials  from  fibrous  substances  and  binding 
agents  obtained  by  the  action  of  sulphnr,  sulphur 
chloride,  or  nitric  acid  on  oils,  tars,  etc.  ;  Produc- 
tion   of .     N.    Reif,    Hanover.     Ger.    I'at. 

288,532,  Nov.  29,  1914. 

The  substances  compr>«ing  the  binding  inat«rial 
are  mixed  at  a  temperature  at  which  no  reaction 
'ircurs,  and  the  mixture  is  afterwards  rapidly 
brought  to  the  reacting  temperature  and  then 
pulverised.  Acid-free  binding  materials  may  thus 
be  produced  by  a  continuoiLs  process,  without  the 
use  of  neutialLsing  agents,  and  aio  subseciuently 
pulverised  and  di.stributed  evenly  on  the  fibres  to 


120° — 130°  C.  in  the  boUer.  1.  and  then  forced  l)y 
compressed  air  from  2  into  the  reaction  ves.sel.  3, 
containing  the  fixed  turbine.  9.  l>y  means  of  wliicb 
the  mixture  is  thrown  against  the  walL->  of  the 
vessel  in  a  finely  divided  .state.  This  vessel  is 
provided  with  a  heating  jacket,  4,  and  is  j-o 
controlled  that  the  mixture  is  heated  therein  to 
210'  C.  The  reaction  product  whilst  still  liquid  is 
forced  through  10  into  the  rotary  pulveriser.  11,  • 
whence  it  is  distributed  evenly,  in  the  fonn  of  a 
rapidly  moving  mist,  over  the  fibrous  material 
which  is  fed  from  12,  by  the  screw.  13,  into  the 
rapidly  rotating  funnel,  14.  In  a  modified  form 
of  apparatus  two  rotary  pulverisers,  disjiosed 
opposite  one  another,  are  used,  and  the  fibrous 
material  is  fed  into  the  intermediate  space. 

— F.  W.  A. 

Paper  pulp  ;    Machine  for  straining - 


.    W.  W. 
Beaumont .l^ndon.  Eug.Pat.  3148,  Feb.  20,1015. 

I   [Vibrating  mcchani.s-in  for]  strainers  for  paper  pulp 
'<       and  the  like.      E.   G.   Pringle,   Wells,  Somerset. 
Eng.  Pat.  9222.  Jime  23.  1915.   Addition  to  Eng. 
I       Pat.  14.518.  June  17,  1914. 

Fulling  [animal  fibres]  ;    Process  of .      Textil- 


techn.  Bureau  in  Rheydt  A.  Lehmann.  Rhevdt, 
Germanv.  Eng.  Pat.  15.474,  Xov.  2,  1915. 
Date  of  appl.,  Xov.  3,  1914. 

i  See  Ger.  Pat.  284,094  of  1914  ;  this  J..  1915,  1138. 

Plastic  composition  \_shellac  siUtstittiie]  and  method 
of  making  it  [from  viscose].  U.S.  Pat.  1,172,073. 
.Sfc  Xlli. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Textile  bleaching  trades;  Use  of  nitre  cake  as  a 
sxtbstiiute  for  vitriol  in  the  — — .  J.  R.  Hannay. 
J.  Soc.  Dvers  and  Col..  1910.  32,  05—60.  (See 
also  this  J..  1910.  109.) 

Nitre  cake  is  stated  to  contain  17 — 33  °„  of 
available  sulphuric  acid  but  the  samples  examined 
by  the  author  have  contained  35 — 40%.  the 
theoretii-al  value  for  sodium  bisul])hate  being 
40-83 °o-  H  rapidly  absorbs  moisture  from  the 
air  and  there  is  some  difficulty  in  tran.sport  ; 
it  may  be  packed  in  dry  casks  or  boxes  provided 
they  are  protected  from  the  rain,  or  may  be  con- 
veyed in  bulk  in  covered  lead-lined  wagon*. 
The  cake  may  be  dissolved  in  stone  tanks  or  in 
wooden  tanks  lined  with  leail  or  asphalt,  at  a 
concentration  of  4  lb.  per  gall.  If  warm  water  is 
available,  solutif)n  is  complete  in  about  two  hours, 
but  with  cold  water  the  cake  should  lie  allowed 
to  dissolve  over-night.  The  solution  contains 
10 — 11 '5%  of  available  sulphuric  acid  and  there 
are  few  uses  to  which  vitriol  is  iiut  in  calico  bleach- 
ing and  printing  where  such  liquors  may  not  be 
applie<l.  Bleachers'  goods  soured  with  nitre 
cake  solution  are  equsU    in   all   respects  to  those 
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soured  with  vitriol.  Oompaved  with  vitriol  at 
normal  priii's.  it  is  doulitful  wlutliiT  iiiln!  cake 
could  lie  prolilaMy  ai)i)licd  oven  if  the  inatoriaJ 
were  olitaincd  ft)r  iiotiiing,  as  the  costs  of  freight 
and  handliiifr  aiuoiiul  to  a  considerable  sum, 
but  at  llu^  present  tiiue  it  may  te  sulistituted  with 
a(lvanlaj.'e  and  a  siiiall  price  paiil  for  the  cake 
at  makers"  works. — J.  F.  li. 

WhUe  aiul   red   prints   o>i    hidigo   dyed   ijoods.      tf. 
Tagliaiii  and  G.Arosio.  Fiirher-Zeit.. 1915. 26,1 — 3. 

WlllTK  and  red  impressions  on  ftooils  dyed  «ith 
indigo  may  be  obtained  by  the  following  methods  : 
(n)  iV/tite  reduction  steam  discharge  and  red  acid 
discharge.  The  goods  are  padded  with  naphthol 
and  printed  witli  Reduction  White  t'L  and 
chromates  and  Azophor  Red  or  the  nitrosamine 
of  /j-nitraniline  or  p-nitro-o-anisidine.  (Ij)  White 
reduction  discharge  and  coloured  o.ridation  dis- 
charge with  simultaneous  alkaline  development. 
The  white  reduction  discharge  is  that  of  Haller, 
Poinmeranz,  or  .Sunder,  or  Reduction  Discharge 
CL  ;  the  coloured  discharge  that  of  von  Gallois, 
consisting  of  printing  diazotised  Para  Red,  a- 
naphtliylaniine,  etc.,  in  presence  of  '  potassium 
ferricyanide.  The  resist  methods  and  discharge 
methods  previouslv  employed  in  practice  are 
outlined.— F.  W.  A." 

Afterchrome   process.       E.    Grossmann.       Farber- 
Zeit.,   1915,   26,   17. 

As  afterchi'oming  with  bichromate  and  sulphuric 
acid  may  cause  partial  destruction  of  the  dyestuff 
by  oxidation,  resulting  in  the  shade  being  dulled, 
acetic  acid  is  used  in  place  of  sulphuric  acid.  To 
remove  sulphuric  acid  remaining  in  the  wool  from 
the  carbonising  process,  the  wool  is  first  treated 
with  0-5  °o  of  its  weight  of  sodium  acetate. — F.  W.A. 

Subslittdc.1  for  starch  products  [for  sizing  and  finish- 
ing textiles].  E.Ruf.Z.ges.Textil-Ind.,  1915, 18.1-10. 

Gl.l'E  may  be  used  in  place  of  starch  in  sizing  and 
finisliing  materials,  and  2  parts  of  a  mixture 
of  pot-ato  starch  and  diastafor  instead  of  o  parts 
of  dextrin.  The  harsh  handle  of  glue  finishes  may- 
be improved  bv  the  addition  of  Iceland  moss. 

— F.  W.  A. 

Diastase:      Preparations     of [for     removing 

dressings  from  tej-tiles.  etc.],  and  their  uses.  I. 
PoUak.  Ver.  osterr.  Chem.,  Dec.  4,  1915.  Chem.- 
Zeit.,  191(5,  40,  13 — U. 

The  preparations  of  diastase  used  in  the  textile 
industry  and  in  bread-baking  are  s>Tupy.  soluble 
extracts  containing  amylolytic  and  other  "enzymes  : 
their  composition  is  vai-ied  according  to  the  use 
to  which  they  are  destined.  In  "the  textile 
industry,  they  are  used  for  removing  starchy 
dressings  from  fabrics,  the  enzymes  converting 
the  starch  into  soluble  dextrins  and  maltose. 
The  preparation  "  diastafor."  used  in  preparing 
cotton  for  mercerisation,  is  far  superior  to 
alkali ;  it  contains  starch-dissolving  and  sugar- 
forming  enzy-ines  in  a  concentrated  form,  and  a 
two-hour  treatment  at  50°  C.  with  a  05  to  1% 
solution  completely  removes  the  starch.  The 
so-caUed  pure  diastase  preparations  are  not  free 
from  maJtose,  nor  is  it  necessary  that  they  should 
be.  Soluble  starch  and  dextrins.  far  more  uni- 
form in  composition  than  the  so-called  "acid 
dextrins  "  used  in  finishing,  are  easilv  produced 
with  the  aid  of  diastase  preparations.  A  prepara- 
tion containing  oxydases  has  quite  recently  been 
used  in  bleaching  ;  these  enzymes  liberate  chlorine 
from  the  bleaching  liquor  and  cause  the  foi-mation 
of  much  ozone.  The  addition  of  diastatic  malt 
extracts  to  the  dough  in  bread-baking  increases 
the  amount  of  sugar  available  for  the  veast 
organisms,  and  hence  stimulates  them  "  and 
hastens  fermentation. — E.  H.  T. 


Rapid  determinalion  of  chloric  acid  and  chlorates. 
Taylor.     See  VII. 

I'ATENTS. 

Tcrliles  ;  I'rocess  for  treating  [tieutralising  acid  in} 

bi)  use  of  an  electric  current.     H.   lirantz, 

Aachen.  Ger.  Pat.  289,280,  June  9,  1914. 
Addition  to  Uer.  I'at.  283,822. 
The  acid  present  in  carbonised  textiles  is  neu- 
tralised by  passing  them  through  a  salt  or  soda 
solution  which  is  electrolysed  by  means  of  an 
alternating  current,  a  process  claimed  in  the  main 
patent  for  use  in  bleacliing,  etc. — F.  W.  A. 

Bowking  multicoloured  goods  dyed  with  vat  colours ; 

Process  fur .     J.  Graf.  Bombay.     Ger.  Pat. 

288,751,  Jidy  9,  1914. 
The  goods,  from  the  loom,  are  padded  with  cold 
caustic  soda  solution  to  which  non-oxidising  salts 
have  been  added  to  prevent  the  .solution  of  the 
colour,  allowetl  to  stand  in  the  cold  for  a  long 
time,  and  finally  bleached  in  the  usual  manner. 
The  same  ettect  is  produced  on  cotton  as  by 
bowking.  without  the  colour  bleeding.  To  avoid 
the  formation  of  oxycellulose,  it  is  advisable  to 
add  also  bisulphite  or  other  reducing  agent  to 
the  caustic  soda  solution. — F.  W.  A. 

Bleaching  textiles  by  means  of  perborate,  etc.  ; 
Process  for .  R.  Starek,  Koniginhof,  Bo- 
hemia. Ger.  Pat.  289,742,  June  7,  1913. 
Yaen  or  woven  material,  suitably  prepared,  is 
pa4:lded  repeatedly  with  the  per-salt  (perborate) 
solution  at  the  usual  temperature,  steamed  for  a 
short  time  and  then  washed,  until  the  bleaching  is 
sutiicient.  The  bowkine  and  bleaching  processes 
may  be  united  by  addition  of  lime  to  the  per-salt 
solution ;  when  the  bowking  is  complete,  the  goods 
are  soured  and  washed,  and  bleaching  with  the  per- 
salt  solution  is  completed  as  above.  As  the  amount 
of  perborate  actually  used  is  only  that  which 
is  taken  up  by  the  goods,  a  considerable  savmg  ot 
perborate  is  efiected  ;  the  process  possesses  the 
further  advantage  of  being  more  rapid  than 
ordinary  bleaching. — F.  W.  A. 

Fast  dyeings  :  Method  of  producing .   O.  Imray, 

London.  From  Soc.  Chem.  Ind.  in  Basle.  Eng. 
Pat.  13,204,  Sept.  15,  1915. 
The  copper  compounds  of  o-hydroxyazo  dyestuffs, 
produced  according  to  Eng.  Pats.  1011  and  12.249 
of  1915  (this  J.,  19i0.  301)  from  a  diazo  component 
containing  a  carboxyl  group  or  a  coupling  com- 
ponent containing  a  hydroxyl  and  a  carboxyl 
group,  are  dved  or  printed  on  animal  or  yegeta!)le 
fibres  as  chrome  lakes  ;  the  shades  of  the  dyeings 
are  at  the  most  only  slightly  altered,  and  are  of 
excellent  fastness  to  milling  and  to  potting. 
Examples  are  given  of  dyeing  the  copper  com- 
pounds on  mordants,  the  addition  of  cliromate 
to  the  liath,  and  subsequent  chroming  on  wool, 
and  for  dyeing  and  printing  cotton. — F.  W.  A. 


Dyeing    icith     vat    colours;    Process    for .     R. 

Wedekind  und  Co.,  Uerdingen.     Ger.  Pats.   (A) 

287.042.  Aug.  16,  1913,  and  (b)  289,314.  Dec.  24. 

1912.     Additions  to  Ger.  Pat.  283,350  (see  Fr. 

Pat.  453,427  of  1913  ;  this  J.,  1913,  740). 

(a)  Dyeing  is  carried  out  in  presence  of  hydroxides 

of    magnesium,    aluminium,    or    a    heavy    nietal, 

hvdrosulphite,     and     small     amounts     of    alkali. 

Deeper  shades  are  obtained  than  if  the  metallic 

hydroxide  and  hydrosulphite  alone  are  used.     On 

account   of  the  neutral  reaction  of  the  vat,   the 

I    process  is  particularly  suitable  for  the  dyeing  of 

'    wool  and  of  silk,  e.g.,  the  latter  may  be  dyed  from 

I    a    vat    containing    benzoylamino-l-antliraqumone 

,    paste,    caustic   soda,   magnesium   hydroxide,   and 

I    hvdrosulphite.     (b)  Vat  dyestuffs  are  reduced  as 
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usual  in  alkaline  solution,  met*Uio  salts  added  to 
tho  alkiUino  louco-solution  in  siuli  nmoimt  that 
only  a  faintly  acid  vat  is  obtained,  and  the  dyeing 
carried  out  with  tho  suspension  of  the  metAllie 
salt  of  the  leuro-eonipound  ol>tained. — F.  \V.  A. 

Oj'aziite     dyrstuffs  ;     Production     of    coniliiDtalinn 

products  of- [oil  the  fibre].     J.  Ileihnannand 

Co..  and  M.  Battegav.  Midhouse.  Alsivee.  Ger. 
Pat.  2t!S,728.  .hme  23,  19U.  Addition  to 
tier.  Pats.  284.877  and  2SC.94l>  (this  .1..  l!>l.->. 
1140  ;    191G,    109). 

Ix  plaee  of  phenols,  ete.,  pyrazolone,  its  sulphonir 
acids,  or  their  derivatives  are  coiulensed  with 
oxazines  or  leueo-oxazines. — F.  \V.  A. 

A:o    dycstuffc    on    the   fibre  :    Production    of . 

Farhenfabr.  vorm.  F.  Baver  mid  Co.  Ger.  Pat. 
288,750,  Mar,  H,  1914, 

TilE  material  is  padded  with  iion-sulphonated 
symmetrical  or  unsymmetrii-al  ureas  or  tliioureas 
obtained  from  aminonaphthols.  other  tlian  2- 
amino-3-naphthol.  and  then  treated  with  non- 
suljjhonated  diazo-coiupounds.  Ked.  Ijliie,  etc.. 
dyeintrs  are  obtained,  of  excellent  fastness  to 
boiling,  cross  dyeing,  and  clilorine.  The  ureas  are 
ol>tained  by  passing  phosgene  into  an  alkaline 
solution  of  the  aininonaphthol,  or  by  the  action  of 
phenvl  or  uaphthvl  isocvanate  on  the  amino- 
naphthol.— F.  W.  A. 

Dyeings   on    regetable  fibres :    Production    of . 

Badisehe  AniUn  und  Soda  Fabrik.  Ger.  Pal. 
288,963.  Aug.  30,  1914.  Addition  to  Ger.  I'ats. 
283.742  and  285,230  (see  Fr.  Pat.  472,893  :  this 
J.,  1915,  486). 

X-ALKYL-  or  N-alkar>'l-derivatives  of  benzoyl- 
1.7-aminonaphthol,  or  their  derivatives  substituted 
in  the  benzoyl  residue,  are  used  in  place  of  benzoyl- 
1.7-aminonaphthol  or  its  derivatives  substituted 
in  the  benzoyl  I'esidue.  They  are  obtained,  in 
presence  of  an  indifferent  solvent  and  in  presence 
or  absence  of  a  substance  to  combine  witli  the 
hydrocldoric  acid  produced,  by  the  action  of  1  mol. 
of  benzoyl  chloride  or  its  substitution  products  on 
alkyl  or  alkaryl-1.7-aniinonaphthols.  obtained  by 
alkaUne  fusion  of  the  coiTesponding  monoalkyl-  or 
monoalkarvl-1  -naphthvlamine-7-sulphonic    acid. 

~F,  W.  A. 

Fast  mixed  dyeings  with  vat  and  tnordant  dyesluffs  ; 

Production    of .     R,    Wedekind    und    Co., 

I'erdingen.  Ger.  Pat,  289,908.  Aug.  5,  1913. 
Addition  to  Ger.  Pats.  275,570  (see  Fi-.  Pat. 
451,533,  this  J.,  1913,  598),  278,103,  and  283.716, 
(this  J.,  1915,  1088). 

The  reduced  vat  dyestulT  is  added  to  the  liquid 
used  for  oiling,  the  goods  aged  as  usual,  dried  at 
60°^70°  C,  well  rinsed  with  water,  and  jiaddi-d 
with  the  mordant  dyestuff  and  the  mordant.  In 
case  fast  vat  and  mordant  dyestuffs  are  used,  the 
mixed  shade  obtained  is  of  excellent  fastness. 
Indanthrene  Golden  Yellow  G,  Indanthrene  'i'ellow 
GX  extra,  and  Hydron  Blue  (}  may  be  dyed  to- 
gether with  Alizarin  in  this  manner.— F.  W.  A. 
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Hydrochloric  acid  ;  Improvetnenl  in  the  mamifaciure 

[purification]  of .   H.  Friedrich.  Chem.-Zeit., 

1916,  40,  10—11. 

The  hydrochloric  acid  gas  Ls  wa,shed  and  cooled 
by  sprav-ing  it  with  sulphuric  acid  saturated  with 
hydrogen  t-hloride  in  a  vertical  tower  containing 
three  concentric  compartments.  The  spraying 
liquid  is  collected  at  the  base,  cooled,  and  used  over 
and   over  again  until  it   will   take    up   no   more 


arsenic  :    then  it  is  removed  and  purified   from 

ai-senic  to  prepare  it  for  further  use.  The  gases 
from  the  pan  and  the  hearth  are  inti"oduced  separ- 
ately into  the  top  of  the  central  com]iartment, 
where  they  mix  and  pass  downwards,  then  up- 
wards into  the  second  compartment,  and  tinally 
downwards  tlu'ough  the  thiril  external  I'omparli- 
uieul.  the  second  and  third  compart n\eut,s  beinc 
sprinkled  with  the  sulphvuic  acid.  Thus  tho  icntral 
portion  is  the  hottest  .and  the  outer  portion  the 
coolest,  and  by  regulating  the  spray  the  gas  can 
be  cooled  to  any  desired  extent.  The  purified 
and  cooled  hydrogen  chloride  is  led  away  from 
the  bjuse  of  the  external  compartment  to  the 
absorption  apparatus.  As  the  outer  wall  of  the 
tower  remains  cool,  it  may  l>e  made  of  ordinary 
acid-resisting    brickwork. — E.  II.  T. 

Aqua    regia  :      Mechanism    of    reactions     in . 

l-;.  Briiier.    Comptes   rend.,  1916.  162,  387 — 38». 

WiiKX  concentrated  nitric  acid  (1  part)  and  hydro 
chloric  acid  (3  parts)  are  allowed  to  interact  in 
a  closed  vessel,  a  hquid  phase  containing  NOCl 
and  Cl,,  develoiis  l)elow  the  aqueous  portion  (com- 
pare Bi'iner  and  Diu-and,  this  .T.,  1912,  981).  The 
reaction,  which  is  endothermic  in  the  .aqueous 
mediuni,  is  accelerated  by  heating,  and.  for  a 
given  temperature,  tho  pressure  of  tho  gaseous 
])haso  is  <onstant,  provided  the  second  liquid  phoEe 
be  present;  but  it  tho  acids  be  too  dilute,  a  lower 
layer  does  not  appear,  and  the  gaseous  pressure 
diminishes  as  the  dilution  is  increiised.  The  three- 
pha.se  svstem  is  therefore  nionovariant  and  the 
reaction",  HNO^  i  3HC1  =  .\OCl -i  Cl,  4  2IIj().  per- 
fectly reversible. — F,   Sodn. 

Chloric  acid  and  chlorates  ;    Rapid  viethod  of  deter- 
mining  .     H,  L,  Tavlor.    J.  Soc.  Dvers  and 

Col..   1916,  32,  66 — 68.  ' 

Thk  liberation  of  iodine  from  a  mixture  of  potas- 
sium iodide  and  chlorate  takes  place  only  slowly 
in  presence  of  dilute  hydrochloric  acid,  the  leaction 
which  ultimately  occui-s  being  represented  by 
the  equation, 

KC103-r6HCl-r6KI=7KCl-f3H,0-|-6I, 
The  rate  at  which  the  reaction  takes  place  depends 
on  the  amount  of  acid  present  and  if  that  be  small 
the  reaction  will  not  proceed   to  completion.     It 
is  accelerated   In-  heat,    but  if  a  large  excess  of 
hydrochloric  acid  is  added  the  reaction  is  finished 
quantitatively  in  half  a  minute.     The  method  for 
the    determination    of    chlorates    based    on    this 
reaction   consists   in   adding   sufficient   potassium 
iodide  to  a  small-quantity  of  the  solution  and  then 
from  1 1  times  to  twice  its  volume  of  concentrated 
hydrochloric  acid.     The  liberated  iodine  is  rapidly 
titrated     with    thiosulphate.    after    diluting     thi 
solution  with  about  half  its  volume  of  water.     1 
order   to   reduce   the   volume   of  the   total  liqiili 
as  far  as  possible,  the  .solution  of  chlorate  shoul- 
he  of  such  a  concentration  that  not    more    th;ii 
10 — 20  CO.  is  required  for  the  determination  ;    tin 
potassium  iodide  should  be  added  in  the  form  o 
crystals.      ]lypo(  hlorons  and  chloric  acids  may  h< 
determined   in  tho  same  .solution,  it    desired.    1)} 
adding    potassium    iodide    and    a    few    drops    o 
dilute  hydro<hloric  acid  for  the  determination  e 
the  hypt)clUorous  acid,  then  adding  about  tvvic 
its    volume    of    strong   hj'drochloric    acid   to   th 
titrat<>d    solution    and    titrating    again    for     th 
chloric  acid.      For  the  determination  of  hypochloi 
He    and    chlorate    in    blca<liiiig    powdiT   sohitioi 
it   is   preferable   to   omplny   sei)arat«   portion.s,  i 
order  to  avoid  the  inconvenience  of  manipulatin 
large   volumes.     The   hy])Ochlorite   is   det«rmini' 
in  one  portion,  acidilied  with  acetic  acid,  and  tli 
hypochlorite    and    chlorate    together    in    anotlii 
portion,   acidified   with   strong  hvdrocliloric  acii 

— J.  F.  B. 
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Bromide- ions    iti   sea-water.      L.    W.   Winkler.      Z. 
angew.   Chem.,    l»l(i.   29,   (>«. 

A  s.-vJtPLK  of  sea-water  from  Adria  coutainetl 
18,373  mgrms.  of  chloride  Ion  and  ()3-81 
mgrnis.  of  bi-omide  ion  per  litre.  The  ratio  lietween 
the  In-oaiide  and  chloride  was  thus  I  :  2.S8-0r:0-3(5, 
and  this  ratio  also  applies  with  close  appi-oxima- 
tion  to  sea  water  in  generjil. — C.  A.  M. 

Iodine  :     Catalytic    method   for    the    separation    of 

solid from  solutions.     L.   Pisarshevski  and 

N.  Averkiev.    J.  Russ.  Phvs.-Chem.  Soc.  1915, 
47,  2057—2060. 

The  action  of  chloric  acid  on  iodide  ions  in  an  acid 
solution,  which  results  in  the  deposition  of  iodine, 
thus.  6H-  +6I'-fC103'=3H20-^Cl'-^3l2,isgreatly 
accelerated  by  the  presence  of  a  small  concentra- 
tion of  ferri-ions.  which  act  as  a  catalyst  :  the 
iodine  is  precipitated  as  a  fine  powder  or  as  more 
or  less  large,  well-formed  crystals.  a<-cording 
to  the  concentration  of  the  iodine  solution,  the 
amount  of  catalyst  added,  the  composition  of  the 
liquid,  and  certain  other  factors.  The  ferri-ions 
are  converted  into  terro-ions  according  to  the 
equation,  Fe'"— r=Fe"— I  the  ferro-ions  being 
then  oxidised  thus  :  6Fe"  -6H'  -rOlOa'  =3H20  -)- 
Cl'— 6Fe"'.  The  method  is  applicable,  to  the 
separation  of  iodine,  not  merely  from  sohitions 
of  pure  iodides  but  from  the  brine  obtained  on 
leaching  the  ashes  of  seaweed  with  water,  and  is 
carried  out  as  follows  :  To  the  iodide  solution, 
acidified  with  excess  of  sulphuric  or  hydrochloric 
acid.are  added  ( 1 )  potassium  chlorate  in  the  propor- 
tion indicated  by  the  above  equation,  or  a  greater 
proportion  if  other  substances  capable  of  oxidation 
are  present  :  and  (2)  a  small  volume  of  a  solution 
of  ferric  (or  ferrous)  salt  in  three  times  its  weight 
of  water.— T.  H.  P. 


case  of  the  tetrathionate).  The  mercuric  chloride 
has  no  oxidising  action,  as  stated  bv  Feld  (this  J., 
1911,357.).  .  V  . 

Estimation  of  trithioimles  in  presence  of  tetra- 
thionates.  An  indirect  method  for  the  estimation 
of  trithionates  in  presence  of  tet rat liionates  is 
obtained  by  making  \ise  of  the  reactions  described 
above,  and  the  quantitative  oxidation  of  both 
salts  to  sulphate  bv  alkaline  hvdrogen  peroxide 
(Ehasberg,  this  J.,  18S6,  334),  according  to  the 
equations  : — 

Xa.SjO,  +4H.O,  -f  4XaOH  =3Na,SOi  +6H,0. 

Na,S,O.-f7H,O,-h6NaOn=4Na;sO,-fl0H5O. 

j^  Pleasured  volume  of  the  polythionate  solution  is 

boiled  for  20 — 30  minutes  with  a  measured  volume 

(excess)  of  .V/10  caustic  soda  and  sufficient  neutral 

I   hydrogen  peroxide.     The  excess  of  caustic  soda  is 

I   titrated  after  cooling.     A  second  measured  volume 

of  the  polythionate  solution  is  treated  with  excess 

of  mercuric  chloride,  and  the  sulphuric  acid  set 

I   free   is   titrated   with   .V/10    caustic   soda.     If   x 

I   denotes  the  trithionate,  y  the  tetrathionate,  A  the 

number   of   c.c.    of  soda   required   in   the   second 

I    experiment,   and   B   the  number  used  up   in   the 

.   fu-st      experunent.      then      a;=(3A — 2B)/4,      and 

I   2/^(B— A)/2.— F.  Sp. 

I   Prussian  blue  in  spent  oxide  ;  Delerminalion  of  ■ 


Iodine  ;  Electrolytic  method  of  obtaining  solid 

from  solution.  L.  Pisarshevski  and  S.  Tiehii 
J.  Russ.  Phys.-Chem.  Soc.  1915,  47,2060 — 2063. 
The  authors  describe  preliminary  attempts  to 
devise  a  metliod  of  separating  iodine  electrolytic- 
ally  from  solutions  containing  iodides,  bromides, 
and  chlorides  (compare  Specketer,  this  J..  1898. 
695).  Lead  electrodes,  or  a  lead  anode  and  a 
carbon  cathode,  give  good  results  ;  the  lead  anode 
becomes  coated  with  a  thin  layer  of  lead  iodide. 
which  prevents  further  combination  %vith  the 
iodine,  the  latter  being  deposited  as  a  crystalline 
cmst  easy  to  remove. — T.  H.  P. 

Sulphites,  thiosulpkates.  and  polyihionales;  Studies 

on .     A.  Sander.     Z.  angew.  Chem..   1916. 

29,  11—12.  16.    (.See  also  this  J.,  1915,  225.  277.) 

Action  of  mercuric  chloride  on  tkiosulphates  and 
polythionatcs.  The  action  of  excess  of  mercuric 
chloride  on  alkah  thiosulphates,  trithionates.  and 
tetrathionates  has  been  studied  by  allowing 
we^hed  quantities  to  react  in  aqueous  solution, 
weighing  the  precipitates  produced,  and  estimating 
the  sulphur  in  the  precipitates,  if  any.  by  extraction 
with  carbon  bisulphide.  The  white  or  yellowish 
precipitate  obtained  consists  of  the  double  com- 
pound of  mercuric  sulphide  and  mercuric  chloride. 
HgjS.Clj.  the  equations  representing  the  reactions 
being  as  follows: — 

(a)  2Xa,S,03-r3HgCl,-2H>0- 

HgjSJCU  -4Xad  -h2H.SO.. 

(b)  2K.S,08-^3HgCU-r4H,0  = 

Hg,S,Cl .  -4KC1  -^4H,SO,- 

(c)  2K,S,0.-3HgCl,+4H.O  = 

Hg,S,CU  +2.S  -4H,SO ,  -4KC1. 
In    each    case    probably    the    unstable    mercuric 
thiosulphate  or  polythionate  is  first  formed,   but 
unmediately  reacts  with  water  to  form  mercuric 
sulphide  and  sulphuric  acid  (and  sulphur  in  the 


E.  L.  Randall.  J.  Gas  Lighting.  191t5,  133,  58l! 
The  process  is  based  on  the  fact  that  when  titanous 
cliloride  is  gradually  added  to  a  dilute  solution  of 
an  alkali  fenicyanide  a  hght  green  coloration  is 
produced  wliich  deepens  to  an  intense  green  and 
then  slowly  becomes  reddish  brown,  the  reaction 
being  quantitative  in  the  presence  of  a  large 
excess  of  ammonium  or  alkali  tliiocvanate.  Not 
less  than  01  grm.  of  the  ferricyanide  should  be 
present,  a  satisfactory  degree  of  dilution  being 
about  0-6  grm.  per  litre  for  the  potassimu  and 
about  2  grms.  per  litre  for  the  sodium  salt.  The 
titanous  cldoride  (l^o  solution)  is  standardised 
against  ferrous  ammonium  sulphate  or  potassium 
ferricyanide.  Results  within  0-3 »„  of  the  theoreti- 
cal were  obtained  in  determinations  made  on 
solutions  of  the  latter  salt.  _\IkaU  ferrocvanides 
alone  and  mixed  with  ferricyanides  were  also 
satisfactorily  determined,  the  former  being 
oxidised  by  a  dilute  solution  of  potasshim  per- 
manganate, the  slight  excess  of  which  was  removed 
;  by  the  addition  of  thiocyanate  before  titration. 
[  For  the  determination  of  Prussian  blue  in  spent 
I  oxide,  the  following  procedure  is  suggested.  After 
I  the  removal  of  free  sulphur  by  extraction  Nvith 
carbon  bisulphide  the  material  is  treated  with 
sodium  hydroxide  and  a  little  ferrous  sulphate 
(to  convert  any  cyanide  into  ferrocvanide),  the 
mixture  filtered  and  the  filtrate  agitated  with  lead 
carbonate  to  remove  sulphides.  "The  solution  is 
then  neutrahsed  and  diluted  to  a  definite  volume, 
of  which  an  aliquot  portion  is  treated  with  per- 
manganate and  titrated  after  the  addition  of 
sodium  thiocyanate,  the  potassium  or  ammonium 
salt  not  being  permissible. — W.  E.  F.  P. 

Chromium  hydroxide.  Amphoteric  metallic  hydr- 
oxides. III.  J.  K.  Wood  and  V.  K.  Black. 
Chem.  Soc.  Trans.,  1916,  109,  164 — 171. 

When"  chromium  hydroxide  was  exposed  to  caustic 
soda  solution  at  25°  C,  in  the  presence  of  air, 
sodium  chromate  was  very  slowly  developed,  and 
the  concenti'ation  of  the  chromate  increased  with 
that  of  the  alkali  used.  It  is  believed  that  the 
alkali  solution  at  first  contains  chromite,  and  that 
this  is  oxidised  to  chromate  by  atmospheric  oxygen. 
Chromium  hydroxide  is  therefore  amphoteric  and, 
judging  by  the  relation  of  alkali  to  chromate  in 
the  experiments  recorded,  behaves  as  a  polvbasic 
acid. — F.  SODN. 
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FerrocyafiiHien    cotnponnds    ;      Xrir    const  it  utional 

roriniila'ior .    (i.  Peniges.    Bull.  Soo.  riiim., 

ISMii.  19,  79. 

ttttriil    progress    ii>    electrical   itinoke   prccipilation. 
Cottrell.     ^(T  1. 

Sohibilily  of   naphthalene   in   amnwniu   as  a   caase 
of  stoppaije  of  pipes.     Hilpert.     ^fi'  111. 

I'se  of  nitre  cake  as  a  substitute  for  rilriol  in  the 
tejriile   bleaching    trades.       Hannay.     See   VI. 

Hoiistinij    of    blende.     De    Lunimen.     See    X. 

Detection  of  maijnesia  derired  from  the  icasle  Umwr 
ui  the  )iolash  industry  [in  river  water].  Pfeirfer. 
.Sff  XIXb. 

Patents. 

Sulphuric  acid  ;    Method  for  recovery  of  the  waste 

in  bcn:ol  ntaitufacturr.     Phoenix  .A.-G.  fiir 

Bergtmu     und     ]lutti'nl)otrieb.     Gelsenkirchcn. 
Oer.  Pat.  2Si».Ui2.  June  12.  1U14. 

The  waste  acid  ip  mixed  with  ammonia  water 
(pas  liquor)  and  with  l>pnzol  wash-oil.  tar-oil.  or 
coal-tar.  in  oiilcr  that  a  concent  rated  solution  of 
aiiunonium  sulphate  and  an  acid-free  lar  pro- 
duct may  be  obtained  by  one  operation. — J.B.C.K. 


Sulphuric     acid;      Treatment     of     waste - 


from 


the  manukicture  of  benzene.  Phoenix  A.-G., 
Gelsenkirclien.  Ger.  Pat.  289.524.  Dec.  2.  1914. 
Addition  to  Ger.  Pat.  289.1(52  (preceding  ab- 
stract). 

Ammonia  water,  in  which  at  least  some  of  the 
ammonia  is  present  as  chloride,  is  added  to  the 
mixture  of  waste  acid  and  tar  oil  or  the  like,  and 
steam  is  passed  tlirougli  the  mixture.  Owing  to 
the  reactions  which  occur,  tlie  temperature  rises 
considerably,  and  the  benzene  and  its  homologues 
and  hydrochloric  acid  are  distilled  off  and  collected. 

—A.  B.  S. 


Aluminous  cotnpounds  ;    Production  of- 


■  H. 
Spence.  W.  fi.  IJewellvn,  and  P.  Spence  and 
Sons.  Ltd.,  :Manchester.  Ene.  Pat.  2048,  Feb.  9, 
1915. 
iMHtKK  solutions  olitained  by  the  treatment  of 
unground  calcined  coal  measures  or  shales  (see 
Eng.  Pat.s.  3805  and  22.590  of  1912;  this  J., 
1913.  363.  1066)  are  purified  and  a  neutral  or  ))asic 
solution  of  aluniiniiini  sulphat  e  obtained  by  treating 
the  solutions  first  oVjtained,  after  removal  of  the 
shales,  with  a  siiital)le  source  of  ahiniina, 
such  as  bauxite,  readily  decomposed  aluminium 
sihcates.  alkali  or  alkaline-eartli  .aluminates, 
or  ba-sic  svilphate  compounds  of  alumina.  The 
details  of  tlie  method  are  as  follows:  The 
excess  of  potash  is  removed  by  crystallisation 
as  alum,  and  the  solution  is  then  lieated  to  a 
temperature  wliich  may  range  from  55"  ('.  to 
the  boiling  point,  according  to  its  sp.gr.  ;  and 
bauxite  is  added  in  sufficient  quantity  to  obtain 
a  neutral  solution  of  aluminium  sulpliate.  Tlie 
intimate  contact  with  the  aluminous  material  is 
maintained  until  the  iron,  which  is  present  in  the 
ferric  state,  is  removed.  In  general  higher  tem- 
peratures than  55°  C  and  higher  .specific  gravities 
than  1-3  are  advantageous  in  rapidly  effecting  the 
solution  of  the  alumina  and  removal  of  the  iron. 
Higher  specific  gravitii-s  and  lower  temperattires 
are  advantageous  in  preventingthe  precijiitationof 
basic  insoluble  compounds,  as  neutralisation  is 
approached — for  example,  specific  gravities  of 
about  1  -35  to  1  -45  at  temperatun*  of  about  fi5°  to 
8.5"  f.  Lower  specific  gravities  and  lower  tempera- 
tures are  advantageous  for  economical  purification 


in  substantially  neutral  or  basic  solutions:  for 
example  sp.gr.  l-25to  1  3(1  at  teniperiitures  of  aliout 
50'  to  tiO  <'.  Highertemperaturesaiul  low  .t  specific 
gravities  are  advautagi'ous  for  rajiid  p\nitication, 
and  assist  soUitiou  of  the  alumina,  as  foriustauce 
temperatur<-s  of  about  S(t  ('.  to  the  boiling  point, 
and  sp.gr.  about  1-30  to  1-35. — J.  B.  C.  K. 

Cyanoiicn   compounds  :     Process  for   forminij . 

J.   V:.   Bucher.   I'rovidence.   R.I..   t'..S.A.     Eng. 
Pat.  2286,  Feb.  12.  1915. 

When  nitrogen  and  an  alkali  or  alkaline-earth 
metal,  in  the  gaseous  state,  are  passed  through  a 
molten  cattilytic  agent  such  as  carb(uiised  iron, 
with  or  without  additional  <arbon.  cyanogen 
compounds  are  formed  with  the  base  metal. 
A  mass  of  material,  preferably  carbon,  is  immersed 
in  the  molten  catalyst  in  order  to  break  \ip  the 
stream  of  gaseous  matter  as  it  enters  the  bath,  and 
thus  to  allow  longer  and  more  intimate  contai't 
between  the  catafyst  and  tlie  gas.  The  carbon 
mass  projeits  above  the  surface  of  the  bath  and  is 
used  as  an  electrical  resistance  hccater.  while  at 
the  s;ime  time  it  rejilaces  the  carbon  used  up  by 
the  reaction.  The  base-forming  material  may  be 
an  .alkali  nietal  in  the  form  of  vapour,  and  the 
metal  and  the  nitrogen  may  be  heated  to  800' — 
900°  C.  before  entering  the  bath.  By  employing 
the  lowest  practicable  temperatures  and  providing 
suitable  linings  to  tin-  furnace  employed,  soda- 
ash  may  be  used  in  place  of  sodiimi.  anil  any  excess 
of  sodium  introduo'd  or  formed  in  the  bath  can  be 
recovered  from  the  sodium  cyanide  produced.  By 
using  a  mixture  of  catalysts,  lower  working  tem- 
'  peratures  may  he  employed — ferro-manganese 
with  potassium  in  place  of  sodium,  and  nickel  and 
cobalt  are  named  in  this  connection.  If  the  body 
of  the  molten  catalyst  be  kept  fairly  deep,  the 
pressure  required  to  force  the  nitrogen  and  metallic 
vapour  through  it  will  intensify  the  heat  of  the 
reaction,  which  is  exothermic  in  character  when 
the  sodium  is  produced  from  sodium  carbonate 
in  an  electric  resistance  furnace  attached  to  the 
catalytic  reaction  chamber.  The  apparatus  com- 
prises a  rei-eptacle  of  cast-iron  suitably  lined,  and 
provided  with  tuyeres  through. which  the  gaseous 
reagents  are  passed  into  the  molten  iron  within  the 
furnace.  The  gaseous  reagents  are  supplied  to  the 
tuyeres  thi-ough  a  conduit  and  electrode  of  graphite, 
and  also  through  a  conduit  connecting  with  the 
secondary  chamber,  in  which  sodium  carbonate  is 
reduced,  when  sodium  is  employed  as  base  metal  of 
the  reaction. — J.  B.  C.  K. 

Sulphuratio)!  [sulphitation]  of  liquids  ;    Apparatus 

for  the .     L.  C.  Grevemberg.  f^alumet.  ]^. 

U.S.    Pat.    1.172.133.   Feb.    15,    1916.     Date  of 
appl..   Feb.  2ti.   1915. 

The  apparatus  consists  of  a  series  of  separate 
units  each  including  a  casing  having  a  liquiil- 
outlet  at  the  bottom  and  a  gas-outlet  at  the  top. 
Lit|uid  is  introduci^d  through  a  nozzle  in  the  upper 
part  of  each  casing,  and  a  gaseous  bleai-hing  agent, 
such  as  sulphurous  acid,  is  introduced  through  a 
nozzle  ill  the  lower  part  of  the  casing,  and  by 
means  of  a  nuinln'r  of  supci'imposed  baffles  the 
descending  liiiuid  is  discliarged  in  a  finely-divided 
state  and  after  being  thus  brought  into  intiinate 
contact  with  the  gaseous  bleaching  agent,  JB 
passed  through  a  funnel-shaped  collector  into  the 
lower  part  of  the  casing,  by  means  of  a  jai-keted 
tube.  The  i-xhaust  gas  which  issues  from  the 
lowest  unit  passes  through  this  jacket  on  its 
upward  path  to  the  next  higlier  member  ()f  the 
series  and  the  lifpiid  in  its  descent  is  likewise 
diiected  from  tlie  collecting  cliamber  of  the  highest 
unit,  into  the  absorViing  chamber  of  the  next 
lower  unit,  on  the  counter-current  principle. 

— .1.  B.  (.K. 
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Polassmm   chloride  and  other  sails ;    Process  for 

cn/sl(illi.<tiii<i .    E.  Kriicer,  Stoikelsdorf.   Ger. 

Pat.  2S8. 729,  Aug.  18,  1912. 
TnK  solution  of  the  chloride  salt  flows  continuously 
through  a  mechanically  cooleii  ami  operated 
crystaUising  vessel,  and  thence  into  a  second 
cooling  vessel,  wliere  the  temperature  is  reduced 
to  that  of  the  atmosphere.  By  mechanical  means, 
fresh  surfaces  of  the  solution  are  continually 
brought  into  contact  with  the  at mosphfre.  and  the 
salt  which  separates  from  the  solution  is  fished 
out  automatically.  By  lengthening  the  apparatus 
the  temperature  "of  the  mother  liquor,  as  it  is.sues 
from  the  cooler,  can  ha  reihiced  to  any  desired 
extent.— J.  B.  C.  K. 

Calcium  chl iride  compounds  [with  milk  sugar]  ; 
Process  for  preparing  non-deliquescent  — solu- 
ble in  uuter.  E.  Ritsert.  Fi-ankfoi't.  Ger.  Pat. 
288,9()U.  Aug.  7,  19U. 

Eqi'IVALENT  quantities  of  hydrated  calcium 
chloride  and  milk  sugar  are  combined,  the  physical 
properties  of  the  compounds  depending  on  the 
maimer  of  preparation.  GrysfaULsed  calcium 
chloride  and  anliychous  milk  sugar  are  fused 
together,  and  the  melt  is  ground  with  10  °o  of 
water,  forming  a  stable  white  powder.  Alter- 
natively, crystallised  calcium  chloride  is  fused 
on  the"  water  bath.  10 — 40  "o  ol  water  is  added, 
ami  the  solution  mixed  at  70  C.  with  the  equi- 
valent of  liydrated  milk  sugar  ;  if  removed  from  the 
water  batli  at  50 "G..  the  pasty  mass  solidifies 
to  a  wliite,  hard  plaster,  with  evolution  of  heat  ; 
if  the  mixture  be  heated  further  on  the  water  bath 
it  l)ecomes  transparent  and  the  mass  on  solidifica- 
tion is  colloidal,  resembling  alabaster  :  if  heating 
be  continued  the  mass  remains  transparent  but 
becomes  viscous  and  sticky,  only  solidifying  after 
several  days.  If  the  melt  be  heated  with  60 — 80  °'o 
of  water  calculated  on  the  original  crystallised 
calcium  chloride,  the  milk  sugar-calcium  cliloride 
compound  separates  on  cooling  in  well  defined 
crystals  which  are  stable  in  air  and  soluble 
in  water.  Crystals  of  similar  composition  are 
obtained  by  cooling  or  evaporating  concen-  j 
trated  sohitions  of  milk  sugar  and  calcium  chloride. 

—J.  F.  B. 

Tungsten    carbide    or    molybdenum    carbide  ;     Pro- 
duction of  pieces  of  any  desired  size  and  shape 

{tools,  etc.''  of .     Voigt lander  und  Lohmann 

Metall-Fabrikations-Ges.m.b.H..     Essen.        Ger. 
Pat.  289.0(36,  Jan.  3.  1914. 

TrxciSTEX  carbide  or  molybdenum  carbide,  or  a 
mixtm-e  of  the  two.  is  very  finely  powdered,  com- 
pressed in  graphite  moulds,  and  heated  nearly  to 
the  melting  point  of  the  carbide  until  cr>stallisa- 
tion  takes  place  and  converts  the  mass  into  a 
compact  material,  suitable  for  use  as  draw- 
plates,  tools,  bearings,  etc. — A.  S. 

Vanadiujn  ;    Method  for  obtaining  precipitates  rich 

in .    G.  Fester.  Breslau.    Ger.  Pat.  289,245, 

July  30,  1914. 

-Acid  solutions  containing  the  vanadium  in  the 
form  of  the  higher  oxide  are  reduced  and  then 
precipitated  fractionally  by  means  of  oxides, 
hydroxides,  or  carbonates  of  stronger  bases. 
Trivalent  vanadium  resembles  aluminium  in  its 
chemical  affinities,  and  it  can  be  precipitated  from 
solution  before  the  more  basic  divalent  metals, 
such  as  iron,  zinc,  manganese,  and  calcium. 

—J.  B.  C.  K. 

Ammonia  from  its  elements  ;    yianufacture  of . 

A.Classen,  Aa<^hen.  Ger.  Pat.  2S9,795.Apr.l.l913. 

For  the  preparation  of  ammonia  from  its  elements 
by  the  action  of  electrical  discharges,  contact 
masses  are  used  containing  finely  divided   metals, 


allovs,  metallic  compounds,  etc.,  as  obtained  by 
the  "aid  of  gelatose,  glue,  albumin,  or  their  salt- 
like compounds,  and  with  or  without  metallic 
oxides  in  an  extremelv  finely  divided  condition. 

— A.  S. 

Double   silicates,   felspar,    etc.  ;     Decomposition    of 

.     Siemens  u.  Halske  A.-G.,  Siemcnsstadt. 

Ger.  Pat.  289,909,  Apr.  17,  1914. 
In  the  decomposition  of  double  sQicates,  such  as 
felspar,  by  heating  with  a  reducing  agent  (carbon) 
in  an  atmosphere  of  chlorine,  very  large  quantities 
of  chlorine  are  consumed,  a  large  proportion  of 
which  goes  to  the  formation  of  silicon  tetra- 
chloride. According  to  the  present  patent,  Irmited 
quantities  of  chlorine  and  of  carbon  are  used, 
so  that  ordv  the  aluminium  and  potassiimi  are 
converted  into  chlorides,  whilst  the  silicon  remain.s 
in  the  form  of  silica.  The  chlorides  may  be 
recovered  by  leaching,  or  the  product  may  be  used 
directly  as  a  fertiliser.  By  this  process  the  same 
results  are  obtained,  so  far  as  the  alumina  and 
potash  are  concerned,  with  one-fourth  of  tLe 
quant  it  V  of  chlorine  and  of  carbon  consumed 
when  the  supplies  of  these  are  not  restricted. — ^A.S. 

Sulphur  from  sulphur  gases  ;   Process  for  recovering 

elemental .     W.  F.  Lamoreaux  and  C.   W. 

Eenwick.  Isabella.  Tenn.,  U.S.A.  Eng.  Pat. 
2834,  Feb.  22,  1915. 

See  r.S.  Pat.  1,140,310  of  1915 

Chlorides;    Reduction  of - 


;  this  J.,  1915,  710. 

niuriuv^s  ,    i.tu<«.i<o#.  oj .     F.  Jlevep  and  H. 

Kerstein,  Berlin.    T.S.  Pat.  1.173,012,  Feb.  22, 
1916.     Date  of  appl.,  Apr.  29,  1914. 
See  Ger.  Pat.  281,094  of  1913  s   this  J.,  1915,  613. 

Hydrogen;     Manufacture    of .     K.     Schaefep, 

Charlottenburg,  Assignor  to  Berlin- Anhaltische 
Maschinenbau-A.-G.,'BerUn.  U.S.  Pat.  1,172,908, 
Feb.  22,  1916.     Date  of  appl..  May  16,  1914. 

See  Eng.  Pat.  25,710  of  1913  ;   this  J.,  1915.  871. 

Preparation  of  masses,  especially  poicder,  of  pure 
boron,  titanium,  and  zirconium  [for  incandescence 
lighting].      Ger.  Pat.   289,063.     -See  lis. 


Vffl.— GLASS;   CERAMICS. 

Porcelain  glazes;    Influence  of  the  alumina  :  silica 

ratio  on  the  behaviour  of .    E.  Rieke  and  \\  . 

Steger.  Sprechsaal,  1915,  48,  381—382,  390— 
392.  Z.  angew.  Chem..  1916,  29,  Ref.,  -0. 
(See  also  this  J..  1915,  493.) 
The  coefficient  of  expansion  is  greatest  in  the 
tender  porcelains  witii  a  low  content  of  sUica. 
and  least  in  hard  porcelains  which  are  rich  m 
alumina  and  silica.  It  increases  proportionately 
with  the  fluxes,  but  independently  of  the  alumma- 
siUca  ratio.  Glazes  with  more  than  9 — 10  mols. 
SiO,  are  turbid.  Glazes  with  only  6 — 8  molj- 
SiOJ  or  0-3 — 0-4  mol.  ^UoOj  tend  to  craze. — A.B.S. 

Advisory  Council  for  Industrial  Research.     See  X. 

P.4.TENTS. 

Porcelain,  jiottery,  glass,  and  the  like  electrically 
conductive  for  the  electrolytic  deposition  thereon  of 
metallic  coatings;  Rendering  "'"Z'^'^*  °^-rr-;ni -" 
JIarino,  London.     Eng.  Pat.  2698,  Feb.  19,  191o. 

The  surface  of  unglazed  porcelain,  pottery,  or 
roughened  2lass  is  made  electricaUy  conductive  by 
paiSting  ^-ith  a  mixture  consisting  of  solutions  of 
i,n  alkaU  arsenite  and  anmiomum  fluorhydrate 
containing  \Q%  of  double  nitrate  of  silver  and 
ammonium,  with  the  addition  of  ammoma  sufficient 
to  dissolve  the  precipitate  formed,  and  then,  whilst 
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still  moist,  treatins  with  a  hot  sohition  of  sodium 
or  piitju<siuin  hvilroxiilo.  Tlu-  surfate  is  afterwards 
painted  witli  a  sohition  of  a  suitable  redining 
agent,  such  as  phosphorous  acid  or  ferrous  sulphate. 

Glass  :  Tank  furnace  for  tnelting .     O.  Gobbe, 

Jumet.  Beltrium.  Oer.Pat.  2SS.77S,  Mm:  U5.1913. 
The  top  of  the  tank  is  built  of  l-slnux-d  blocks 
so  that  cold  air  may  be  blown  into  the  hollow 
portion,  thereby  coolinn;  the  surface  of  the  molten 
glass  and  prevent inc:  it  from  attacking  the  walls 
of  the  tank  so  readily  as  usual. — A.  B.  S. 

Ghiss    funiace.     C.    ilenzel.    Ix>mmatzsch.     Gcr. 

Pat.  289.827.  Feb.  1,  1915. 
In  a  furnace  of  the  type  of  a  .Siemens  regenerative 
glass  furna<>e.  the  furnace  chamber  contains  only 
one  or  two  large  pots,  over  which  theheating gases 
flow  from  inlets  on  one  of  the  long  sides  of  the 
chamber  to  outlets  on  the  opposite  side.  The 
charging  and  working  openings  are  in  the  end  walls 
of  the  furnace  chamber. — A.  S. 


Grog    dust;    Production    of - 


as  a  sliortcnuKj 
material.  M.  Bertram,  "Neustadtel.  Ger.  Pat. 
288.721,  Oct.  15,  19U. 
Clay  is  made  into  a  slip  with  water  and  is  then 
mixed  with  a  large  proportion  of  combustible 
material,  dried,  and  burnt.  Even  when  burnt  at 
high  kiln  temperatures  the  product  is  very  triable. 

— A.  B.  S. 

Enamelled  coating;  Production  of on   iron  by 

means  of  a  bond'.  Westf.  Stanz-  u.  Emaillier- 
werke  A.-G.  vorm.  J.  und  n.  Kerkmaiui.  Ahlen. 
Ger.  Pat.  289.103,  Sept.  11,  1913. 

Copper,  nickel,  bronze,  or  other  metal,  except 
sUver.  in  the  form  of  a  powder,  is  added  to  the 
enamel  mixture.  On  heating  the  coated  sheet,  a 
partial  fusion  of  the  metal  occurs  .and  produces  a 
particularly  resistant  enamel. — A.  B.  S. 


IX.— BUILDING  MATERIALS. 

Recent  progress    in   electrical  snioke  precipitation. 
CottreU.     See  1. 

Patents. 

Cement  for  building  construction  ;  Manufacture  of 

.     J.  J.  W.  H.  \'an  der  Toorn.  The  Hague. 

Eng.  Pat.   13.081.  Sept.   13,   1915.     Under  Int. 
Conv..  Sept.  14,  1914, 

A  jnxTL'KE  of  particles  of  titaniferous  iron-sand 
and  cement  with  sand  and  water  is  used  in  place 
of  cement  and  sand  alone,  for  preparing  plates, 
blocks,  pillars,  etc.,  for  budding  construction 
purposes.  The  product  is  characterised  by 
a  high  specific  gravity  and  great  resistance 
to  compression,  and  when  mixed  with  water  it  sets 
quickly.— J.  B.  C.  K. 


Cement  kiln  ;  Gas-fired  rotary  - 


J.  n.  Schutt, 


Elmshorn.     Ger.   Pat.   288,727,   Apr.    15,   1913. 
Addition  to  Ger.  Pat.  250,394. 

The  interior  of  the  kiln  tapers  grad\ially  from  the 
burner  to  the  sintering  zone,  and  then  again 
becomes  wide  ;  the  sintering  zone  is  cooled  extern- 
ally by  air.  The  kiln-gases  pa,ss  through  the 
sintering  zone,  suffering  very  little  reduction  in 
t«?mperature.  and  are  then  cooled  in  the  wider 
•alcining  zone.  The  action  of  the  gases  may  be 
intensified  by  increasing  the  rate  of  rotation  of  the 
kiln,  with  resulting  increase  in  output  for  the 
usual  quantity  of  gas. — A.  B.  S. 


Wood  ;  Preservation  of by  means  of  negatively 

.tubstilulcd  phenols.  F.  Heller,  Kasniau.  Ger. 
Pat.  288.H95.  June  10,  1914.  Under  Int.  Conv., 
Oct.  28,  1913, 

Phenols  with  negative  substituents  are  mixed 
with  aiiueous  solutioiLs  of  alkali  hydroxides  or 
carbonates  and  of  ahnuiuium  sidpliate.  in  such 
pi"01)ortions  that,  on  warniiiiu:,  a  clear  solution  is 
obtained  in  which  alinuini\uu  hydroxide  is  present 
in  the  form  of  a  sol.  The  wood  is  impregnated 
with  the  warm  solution  and,  on  cooling,  the 
aluminium  h\<lroxide  separates  in  the  gel  form. 

—A.  S. 

Prcscrcatinn  of  icood  :  Manufacture  of  non-r.rplosire 

preparations    particiihirli/    suilal>lc   for    the- . 

Process  of  jircserring  uood.  F.  Bub,  Halle. 
Ger.  Pats,  (a)  289,243.  Feb.  8.  1914  ;  (B)  289,504 
and  (c)  289,505,  Feb.  10,  1911. 

(a)  Mono-  and  poly-nitro  derivatives  of  phenols 
and  their  homologues  are  neutralised  with  ni- 
orgauic  bases,  and  mixed  with  sulpho  salts  of 
aromatic  hydrocarbons  or  their  substitution  pro- 
ducts, (b)  The  wood  is  treated  with  a  mixture  of 
copper  sulphate  (with  or  without  zinc  chloride) 
and  at  least  10%  of  mercuric  chloride,  or  the 
solutions  of  the  salts  may  be  used  consecutively, 
(c)  The  wood  is  treated  with  a  mixture  of  zinc, 
chloride  (or  zinc  chloride  and  lead  chloride)  and 
at  least  10 "o  of  mercuric  chloride,  or  with  the 
solutions  consecutively  in  such  proporti(ULs  that  the 
salt  in  the  pores  of  the  wood  contains  10 °o  of 
mercuric  chloride. — C.  A.  JI. 

Lithographic  stones  ;   Manufacture  of  artificial . 

V.  H.  J.  llereng.  Ixelles-Brussels.  Belcium. 
U.S.  Pat.  1.172.790,  Feb.  22.  1916.  Date  of 
appl..  May  27,  1913. 

See  Eng.  Pat,  12,640  of  1913  ;  this  J..  1914,  82. 

Production  of  oil  from  bitumino>is  minerals.     Ger. 
Pat.  2W),'249,     .See  IIb. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Advisory     Council    for    Scientific     and     Industrial 
Research.     Engineering.  Mar.  24,  1916. 

The  Advisory  Council  for  Scientific  and  Imlustrial 
Research  is  appointing  f-tanding  committees  of 
experts  to  report  on  pioposed  researches  of  great 
importance  submitted  to  it.  Strong  committees 
in  mining  and  metallurgy  h.ave  already  been 
formed.  Each  committee  will  have  two  sections. 
Sir  William  Garforth  is  chairman  of  the  mining 
committee  and  of  its  non-metals  section,  and  Mr. 
Edgar  Taylor  will  preside  over  its  metals  section. 
Sir  Gerard  .Munt/.  has  accepted  the  chairmanship 
of  the  metallurgy  committee  and  of  its  non-ferrous 
section,  and  SirRobert  ITadfield.  F.U.S.,  is  chair- 
man of  its  ferrous  section.  A  similar  committee 
for  engineering  is  contemplated. 

Grants  have  already  been  made  to  the  In.stitution 
of  Mechanical  Engineers  in  aid  of  researches  on 
"  Hardness  Tests."  and  on  "  The  Properties  and 
Composition  of  Alloys  "  ;  to  the  Institution  of 
Electrical  Engineers,  for  researches  on  "The  Heating 
of  Buried  Cables,"  and  on  "  The  Properties  of 
Insulating  Oils";  to  the  Institute  of  Cheniistry. 
for  investigations  relating  to  "  Eabor.-itory  Glas-s  " 
and  "  Optical  Glass  "  ;  to  the  Institution  6t  .Mininf,' 
and  Metallurgy,  for  researclies  on  "  Methods  of 
Extracting  Tiii  and  Tungsten  "  ;  to  the  Institute 
of  Metals,  for  researches  on  "  The  Corrosion  of 
Xon-Ferrous  Metals  "  ;  to  the  Institution  of  Oas 
Engineers,  for  investigations  relating  to  "  Refrac- 
tory  .Materials  "  ;   to  the  JIanehester  Association 
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of  Knginners.  for  "  Experiments  on  Tool-Steel  "  ; 
anil  to  tlic  N.atioiuiJ  Physical  l^aliovatory,  for 
ivsi'arclies  on  "  Optical  (Jlas.s."' 

The  A(l\isory  Council  has  also  reconinienilcil  a 
s;rant  in  aid  of  a  I'esearch  bearing  upon  the  manufac- 
ture of  hard  porcelain,  undertaken  hy  the  go^  erning 
body  of  the  StoUe-on-Trent  Central  School  of  .Science 
am!  Tcchni>logy  in  lonjunction  with  the  StalTord- 
sliire  Potteries  ManufactiU'i'rs'  As.socialion.  the 
object,  being  to  establish  the  manufactiuc  of  hard 
porcelain  in  this  country. 

BritUh  t^prltrr  irorks.    Times,  March  24,  1910. 

An  agreement  has  been  reached  between  the 
spelter  proihicia's  in  this  country  and  the  .Munitions 
Department  on  the  subjixt  of  new  works,  with  a 
view  to  increasing  Hritish  sjielter  production.  The 
prodxicing  companies  are  to  bo  allowed  to  deduct 
from  their  excess  profits  the  ditterenee  between 
the  cost  of  new  production  during  the  war  .and 
before  the  war  ;  they  are  also  to  recei\e  from  the 
MunitioiLs  Department  a  '"  reward  "  for  extending 
their  works,  in  that  they  will  be  allowed  to  deduct 

I      from  then-  excess  profits,  before  taxation,  50%  of 

!      the  pre-war  cost  of  construction. 

As  a  result  of  this  arrangement  at  least  one 
company  is  arranging  to  doultle  its  smelting 
capacity,  and  others  will  probably  follow. 

M.     de    Lummen. 


Blende;     Roasting    of - 


Chem.  Trade  J.,  1910.  58.  255—257. 

FcRXACES  of  the  Hasenclever,  Delplace,  and 
Hegeler  types  are  the  only  ones  employed  to  any 
extent  in  blende  roasting,  the  process  being 
operated  in  conjunction  with  the  manufacture 
of  sulphuric  acid.  The  efficiency  of  the  Hasen- 
clever furnace  is  low.  the  fuel  consumption  high 
(20 — 25%  of  the  weight  of  raw  ore),  and  the  gases 
poor  in  sulphur  dioxide,  owing  to  difficidty  of 
operation,  rapid  cooling  during  hand-rabbling, 
and  excessive  height  of  the  roasting  compartments. 
The  Delplace  furnace,  al.so  hand-operated,  has 
lower  roasting  <ompartments.  smaller  working 
doors,  ahd  arrangements  for  preheating  the  air, 
resulting  in  easy  and  efficient  working,  low  fuel 
consumption  (10  °o  ot  the  weight  of  raw  ore), 
and  gases  richer  in  .sulphur  dioxide  (7  °o)-  The 
Heeler  mechanical  roasting  furnace  is  employed 
almost  exclusively  in  the  U.S.A.  where  labour 
is  expensive  a.nd  coal  cheap.  The  furnace  yields 
an  imperfectly  roasted  product,  has  a  high  fuel 
consumption  (25  "g  of  the  weight  ot  raw  ore), 
and  requires  about  40  h.p.  for  operation  ;  the 
gases  contain  only  3 — 4J°o  of  sulphiu"  dioxide, 
and  the  cost  of  roasting  (about  the  same  as  in  the 
Hasenclever)  is  much  higher  than  in  the  D;lplace 
furnace.  Of  the  mechanical  furnaces  tested  in 
Europe  during  recent  years  for  roasting  tjlende, 
that  invented  by  de  Spirlet  has  given  the  naost 
promising  results,  but  no  type  has  vet  been 
definitely  adopted. — W.  E.  F.  P. 

Xicke} :   Influence  of  iutu/sten  on .    R.  Irmann. 

-Metall  u.   Erz.   1015.   12.  358 — 364.     Z.  angew. 
Chem.,  1910,  29,  Ref..  12—13. 

As  alloy  of  nickel  with  47  "„',  W  was  prepared 
m  an  electric  crucible  furnace  from  almost 
I'henucaUy  pure  tungsten  and  cube  nickel  con- 
taining S  0019.  Mn  0028.  Zn  0018.  and  Cu  0- 107  "o- 
This  alloy  was  used  in  the  preparation  of  other 
aUoys  with  less  tungsten.  The  alloys  with  up 
to  30 "oW  were  dissolved  for  analvsis  in  aqua 
reyia  with  the  addition  of  bromine ";  those  -ivith 
over  30",,  W  were  fused  with  potassimn  bisulphate 
in  a  platinum  crucible.  The  equilibrium  diagram 
shows  two  maxima,  at  0  and  14-3 "^  (atomic)  W 
respectively  ;  the  former  would  correspond  to 
tn.e  compound  NijsW,  the  latter  to  the  compound 
J.^'  '^^^  alloys  with  these  compositions 
exhibit  also  maximum  resistance  to  acid  corrosion, 


a  minimum  occurring  in  the  neighbourhood  of 
an  eutectic  composition.  Nickel  possesses  a  con- 
siderable n^sistance  to  attack  by  05",,  sulphuiic 
acid,  which  is  increased  four-fold  liy  the  addition 
of  5"„W,  and  twelve-fold  bv  the  addition  of 
10%  W;  from  10  to  LS^o'W  the  resistance 
increases  more  slowly,  and  at  about  25  %W 
diminishes  considerably,  increasing  again  from 
30  "u  \V.  The  electrical  resistance  increases  almost 
proportionally  to  the  tungsten  content,  up  to 
23",,  \V.  The  tensile  strength  diminishes  rajudly 
with  increasing  tungsten  conlimt.  attaining  a 
minimum  with  25"„\V.  and  then  rises  again  just 
as  rapidly.  The  ductility  of  nickel  is  adversely 
affected  by  the  addition  of  tungsten  ;  it  is  possible 
to  form  into  sheets  only  those  alloys  with  under 
about  18°,jW.  The  structure  changes  gradually 
from  coarsely  to  finely  radiated  with,  increasing 
tungsten,  and  with  more  than  20^0  W  begins 
to  be  granular.  The  alloys  will  oidy  have  practical 
value,  when  through  suital)le  metallic  additions 
the  resistance  to  acid  is  increased  and  the  ductility 
improved,  and  the  alloys  themselves  become 
cheaper. — T.  St. 

Recent   progress   in   electrical   smoke   jirecipitation. 
CottreU.     See  I. 

P.\TESTS. 

Iron    ores    and    iron    ore    briquettes  ;     Process   for 

preventing  dimnteyrntion  of durinr/  smelting. 

Det    Norskc    A/S    for    EIektrokemi.sk    Industri, 
Christiania.    Ger.  Pat.  289.727,  Jan.  18,  1914. 

The  ore  or  briquettes  are  treated  with  a  small  quan- 
tity of  a  chloride,  e.tj..  sodium  chloride,  or  a  mixture 
of  chlorides,  -  capable  of  prodiu^ing  a  protective 
coating,  simdar  to  a  glaze,  around  the  particles  of 
ore.  Tlie  chloride  may  be  added  to  the  ore  before 
it  is  briquetted,  or  it  may  be  added,  in  the  solid 
state  or  in  solution,  to  the  ore  charge  before  this 
is  introduced  into  the  furnace,  or  it  may  be  fed 
into  the  furnace  with  the  heating  gases. — A.  S. 

Iron  and  other  metal  articles  :   Continuous  annealing 

of .      W.    Mollhoff.   Xeuenrade.      Ger.   Pat. 

289,766.  ilar.  30,  1913. 

Annealing  is  effected  in  a  closed  chamber  filled 
with  comliustible  reducing  gases,  which  are  dis- 
placed by  an  inert  gas.  preferably  waste  combustion 
gases,  before  opening  the  chamber  for  the  with- 
drawal or  introduction  of  the  articles. — A.  S. 

Iron  or  steel ;    Process  of  alloying  zinc  with . 

B.  F.  Pimm.  Erie.  Pa..  U.S.A.     Eng.  Pat.  2389, 
Feb.  15,  1915.    Under  Int.  Conv.,  Feb.  19,  1914. 

Iron  or  steel  articles  are  provided  with  a  coating  of 
zinc  by  any  known  galvanising  process,  and  then 
maintained  at  about  600"  F.  (315' C.)  until  the 
zinc  coating  has  tieen  absorbed  by  the  iron,  forming 
an  alloy  to  a  depth  of  not  less  than  the  original 
thickness  of  the  zinc  coating,  and  geneiaUy  to  a 
greater  depth.  The  article  thus  prepared  may  be 
tinned  or  re-galvanised  ;  it  is  non-scaling  and 
non-rusting,  may  be  heated  to  redness  without 
dispelling  the  zinc,  and  will  take  a  higl;  and  lasting 
surface  polish.  (Reference  is  directed  in  pursuance 
of  Sect.  7.  Sub-sect.  4,  of  the  Patents  and  Designs 
Act.  1907,  to  Eng.  Pat.  15,058  of  1892  ;  tliis  J., 
1892,  924.) — T.  St. 

Metals  :    Process  for   atomising  in  a  state  of 

fitsion  and  projecting  them  on  to  the  surface  of  a  body 

of  any  kind  for  the  purpose  of  forming  on  siwh 

bodies  adherent  or  detachable  metallic  films.    F.  C. 

Ucar,  Madrid.    Eng.  Pat.  2413,  Feb.  15.  1915. 

In  a  process  depending  on  the  maintenance  of  an 

electric  arc  between  electrodes  of  the  metal  to  be 

atomised  and  the  action  of  a  Idast  upon  the  latter, 

the  arc  is  produced  without  preliminary  contact  of 

the  electrodes  (see  Eng.  Pat.  2349  of  1915  ;    this 

s3 
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J..  lOl.l.  r2.iS)  a^aiiiM  which  ono  or  more  sftst'Ovis 
currents  aro  causeil  to  impiiitio  so  as  not  to  reach 
the  ar^-.— W.  E.  F.  P. 

Clad  meials ;  Process  of  irorkiiig .    \V.  M.Page, 

Philailclpiiia.  and  W.  Tassin.  Chester,  Pa., 
Assignors  to  PujiK-x  Metallic  t'o.  U.S.  Pat. 
1. 171,037. Feb.ir..Hm>.Date  of  appl..Apr.28,UnO. 

A  STKONti.  hifihly  conductive,  metal  conductor  is 
produced  by  i-ollina;  a  copper-dad  billet  down  to 
wire-rod  size  throiiirh  l>hnit-eilged  oval  grooves,  the 
temperature  durini:  roUini;  bi'iut;  maintained 
between  ISOO  F.  (about  OVO C)  and  l:iOO' F. 
(about  700-  t\).  The  rolled  metal  is  allowed  to 
cool  slowly. — T.  St. 

Compound    metallic    articles    [iro)i    or    sled    united 
to  an  al'.oy  of  copper  and  aluminium]  :    Process 

for    makini/ .        I.    I^npnmir.    Assignor    to 

General  EUectric  Co..  Schene<-tadv,  N.Y.  U.S. 
Pat.  1.171.S.5li.  Feb.  1.5,  li»l(i.  ibite  of  appl., 
Api.  9,   1913. 

Union  is  effected  Ijy  bringing  the  metal  and  alloy 
into  contact,  at  the  melting  point  of  the  latter. 
in  the  presence  of  a  reducing  gas  (h\drogen)  and 
a  flux  of  cryolite  :  the  cross-section  of  the 
product  is  reduced  bv  mechanical  means. 

— W.  E.  F.  P. 

Furnaces  :    Crucible .     E.  Hall,  Birmingham. 

Eng.  Pat.  4991.  Mar.  31.   1915. 

Ix  a  crucible  furnace  employing  solid  fuel,  dinker- 
ing  is  avoided,  and  an  ellicient  air  supply  ensured, 
by  the  provision  of  an  air-admission  box  within 
which  a  detachaltle  grate  frame  is  supported  so  as 
to  have  an  air  space  at  each  side.  The  liox  has  an 
air  inlet  at  the  front,  and  a  cover  having  a  central 
opening  corresponding  with  the  dimensions  of 
the  crucible  ch.iuiber  above  ;  (he  walls  of  the  box 
taper  downwards  to  the  bottom,  which  is  open 
and  communicates  with  the  ash-pit. — W.  E.  F.  P. 


Furnaces   [  ;     Crucible  - 


-].     H.    J.    Y'ates,    Bir- 


mingham, and  S.  X.  and  E.  R.  Bravshaw,  Man- 
chester.   Eng.  Pat.  7966,  May  29,  1915. 

A  FTHXACE  of  the  injector  type  has  a  regenerative 
chamber  at  the  back  for  heating  the  gaseous  fuel 
and  air,  and  a  deep  cover  mounted  on  wheels  or 
runners  which  traverse  rails  fixed  to  the  furnace 
structure.  An  upper  extension  of  tlie  crucible 
chamber  is  formed  by  an  opening  in  tlie  thick  cover. 
this  extension  Ijeing  connected  with  the  top  of  the 
regenerative  chamber  by  a  horizontal  flue  over 
which  {i.e.,  'on  top  of  the  cover)  a  preheating 
chamber  for  the  charge  is  located. — \V.  E.  F.  P. 

Crucible- furnace.  W.  M.  Brown,  Johnstown,  Pa. 
U.S.  Pat.  1,171,500,  Feb.  15,  1910.  Date  of 
appl.,  Apr.  2,  1914. 

The  crucinles  stand  on  vertical  columns  which  pass 
through  the  bottom  of  the  heating  chamber, 
and  means  are  provided  for  raising  the  columns  to 
lift  the  crucibles  to  the  level  of  the  top  (jf  the 
furnace.  The  top  of  each  columix  is  reduced, 
thas  forming  a  slioulder.  and  on  the  reduced 
portion  Ls  an  annular  ring.  A  refractory  block 
stands  on  the  ring,  and  a  reduced  portion  extends 
into  the  ring  on  the  top  of  the  cohmin. — T.  St. 

Furnaces  [for  meltiny  meials] ;  Rotari/ .    F.  W. 

Steveason,Coventry.  Eng. Pat.6433,Apr.30, 191.5. 

A  HORIZONTAL,  cylindrical  tilting  furnace, 
mounted  on  hollow  trunnioas  through  which 
gasefjus  or  lif)iiid  fuel  and  air  are  introduced,  is 
provided  with  a  pouring  spout  at  the  side  and  lias, 
at  the  top,  an  opening,  serving  as  a  charging  door 
and  waste  gas  outlet,  upon  which  a  combined 
feeding-hopper  and  preheater  is  movably  seated. 
The  hopper  is  supported  from  a  staging  above. 


has  a  perforated  lid.  and  is  adapted  to  be  raised 
cleiu-  of  the  furnace  wheu  the  latler  is  to  be  dis- 
charged. -W.  E.  F.  P. 

Ore-roast in<j  apparatus.  11.  T.  Benson.  Di'uver, 
Colo..  Assignor  to  W".  S.  Barnes.  Philadelphia, 
Pa.  U.S.  Pat.  1,171.583.  Feb.  15.  lOUi.  Date 
of  appl..  Aug.   11,   1915. 

A  ROASTING  cylinder,  mounted  to  rotate  about  a 
hoiizontrtl  axis,  is  closed  at  the  feed  end  by  s 
stationary  hood,  to  which  are  attached  a  vertical 
conduit  for  the  discharge  of  gaseous  products 
and  a  lioii/.ontal  fi'cd-iiipe  teriuinating  in  a  vertical 
shoot  tlu'ough  which  a  stream  of  ore  is  conducted 
to  the  bottom  of  the  cylinder ;  at  the  dis- 
charge end  the  roasting  cyUnder  is  closed  by 
a  cap,  through  the  centre  of  which  a  hori- 
zontal i)ipe,  adapted  to  discharge  a  vertical, 
fan-sha])ed  blast.  ))rojects  into  the  interior. 
Shelves  sloping  towards  the  centre  and  down- 
wards towards  the  discharge  end  ai'e  disposed 
along  tlie  inside  of  the  cylinder,  liy  the  rotation  of 
which  the  ore  is  raLsed  and  ilroppetl  alt(>rnately 
whil(^  being  propelled  towards  the  discharge  end. 

— W.  E.  F.  P. 

Furnace   and  furnace   parts;     Metallurgical . 

Furnace  part.  T.  W.  Muckle,  Assignor  to 
W.  W.  Case,  jun.,  Denver.  Colo.  U.S.  Pats. 
(A)  1,172,222  and  (b)  1,172,223,  Feb.  15,  1916. 
Dates  of  appl.,  June  1  and  Aug.  16,  1915. 

{.\)  The  interior  of  the  f>irnace  is  divided  into  an 
upper  muffle  chamber  ami  a  lower  comliustion 
chamber  by  a  removable,  horizontal  plate  resting 
upon  projections  from  the  walls  but  not  in  contact 
^vith  the  latter  ;  the  plate  acts  as  a  sujjport  for 
the  muffle,  the  mouth  of  which  is  directly  above  the  j 
burner  apertui'e.  The  comlmstion  cham))er  con- 
tains a  iimnber  of  vertical  balYles,  triangular  in 
cross-section,  by  which  the  horizontal  flame  is 
diverted  towards  the  sides  of  the  furnace,  whence 
it  passes  through  the  spaces  between  the  plate 
and  walls  and  around  the  muille.  (h)  The 
burner  aperture  has  an  external,  conical  attach- 
ment, enclosing  the  nozzle  of  the  Inirner,  and 
consisting  of  a  fixed  lower  part  upon  whiih  an 
upper  part  is  movably  seated  for  the  purpose  of 
regulating  the  admission  of  air  to  the  combustion 
chamber.— W.  E.  F.  P. 

Furnace  ;    Electric for  the  recovery  of  zinc  or 

other  volatile  uncials.  O.  Schneemilch,  .'^chop- 
pinitz-Wilhehiiinenluitte.  Ger.  I'at.  2S8,(51t). 
Dec.  12,  1913. 

The  furnace  is  of  the  shaft  tyiie,  the  cross-section  i 
increasing  towards  the  bottom.     A  tube  of  con- 1 
ducting  material,  open  at  both  ends,  and  situated 
in  the  vertical  axis  of    the  shaft,  allows  of   thr 
passage   of   air   for    cooUng   purposes,    and   in  a 
three-phase    system    forms    the    neutral     point. 
Openings  situated  in  steps,  one  above  the  othei. 
arc  left  in  the  brickwork  of  the  furnace.     Some  ol 
the  openings  serve  for  the  reception  of  condenser.- 
for  the  distilled  metals,  and  the  others  are  closed 
at  their  inner  ends  by  electrodes  which  form  )■ 
part  of  the  iiLside  surface  of  the  shaft.     On  eacl 
level   the   ct)ndensors   are   arranged    between  tin 
electrodes.     The  lines  of  force  thus  pass  radiall) 
through  the  charge,  and  very  little  heat  is  wasted 

— T.  St. 

Furnace;        Electric       metallurgical for      tli' 

extraction  of  zinc  and  the  like.  Coswigei'  Braun 
kohlenwcrke  O.m.b.H.,  CJoswig,  Anhalt.  Ger 
Pat.  288,684,  Jan.  19,  1913. 

The  electrodes  are  embedded,  within  a  closed-i^ 
Iwx-like  vessel,  in  material  which  becomes  cle< 
trically  conducting  on  being  heated,  and  are  k 
disposed   as   to  encircle  the  \-essel  containing  tli 
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charge.  The  heating  is  entirely  duo  to  the  resist- 
ance in  the  ciri  iiit.  One  or  more  vessel.s  suitably 
connected  with  the  chaniber  containiuK  the  charge 
serve  for  the  reception  of  the  material  distilling 
over.  These  receivei-s  may  be  heateil,  if  desired, 
either  electrically  or  by  the  waste  gases  from  the 
charg^. — T.  St. 

Zinc ;     Method    of   condensing    vielalUc    vapours, 

cspcciall!/    those    of (';(    the    electric   furnace. 

A/.S  Metalforedling,  Drontheim,  Xorwav.     Ger. 
Pat.  289,493,  Mar.  27,  1914. 

The  gases  and  metallic  vapours  pass  from  the 
furnace  down  inclined  tubes  sufficiently  long  to 
ensure  the  condensation  of  the  metal  to  the 
liquid  state.  LTptakes  containing  coke  are  pro- 
vided for  the  escape  of  the  non-condensable  gases, 
the  coke  being  subsequently  treated  for  the 
recoverv  ot  anv  contained  metal. — T.  St. 


Zinc;     Process    of  obtaining 


E.    FleLscher, 


Dresden,  and  Bunzlauer  \%'erke  Lengersdorff  und 
Co.,  Bunzlau.   Ger.  Pat.  289,720,  June  7,  1912, 

A  MIXTURE  of  ore  and  reducing  agent  (carbon)  is 
treated  in  externally  heated  retorts  with  reducing 
gashes  {e.g..  a  mixture  of  carbon  monoxide  and 
nitrogen),  the  temperature  of  which  is  at  least 
1000'  C.  and  the  gases  from  the  retorts  are  led 
through  a  condenser  maintained  at  a  temperature 
between  the  melting  point  and  vaporLsing  point 
of  sdnc,  e.g.,  at  500°— 600"  C— A.  S. 

Ferrosilicon  ;    Process  of  producing .      H.   C. 

Harrison.  Assignor  to  Electro  iletallurgical  Co., 
Niagara  FaUs.  N.Y,  U.S.  Pat.  1,171,719,  Feb.  1.5, 
1916.     Date  of  appl.,  June  12.  1912. 

A  CHARGE  consisting  of  hard  impermeable 
agglomerates  containing  silica,  carbon  slightly  in 
excess  of  that  required  to  reduce  the  silica,  and 
an  iron  compoimd,  is  fed  through  a  vertical  shaft 
into  an  electric  furnace.  The  reduction  of  the 
silica  gives  rise  to  carbon  monoxide,  which  is 
partly  consumed  in  the  lower  part  of  the  shaft 
in  reducing  the  iron  compound,  the  remainder 
being  blu'ni  in  the  upper  part  of  the  shaft  to 
preheat  the  charge. — T.  St. 

Ferromanganese,     ferrosilicon,     and     other     alloys 

tehich    take    up    carbon  ;     Remetting    of in 

electric  furnaces.  Ges.  fiir  Elektrostaldanlagen 
m.b.H..  Siemensstadt.  and  W.  Eodenhauser, 
VolUmgen.    Ger.  Pat.  289,418,  July  26,  1912. 

FtaiROMANGANESE  and  similar  alloys  are  melted 
directly  under  a  layer  of  carbon,  such  as  coke. 
thus  offering  a  ready  som-ce  of  carbon  to  the 
molten  charge.  The  carbon-containing  lining 
of  the  furnace  is  thereJjy  attacked  only  to  a  slight 
extent.  Moreover,  in  addition  to  protecting  the 
molten  metal  from  the  air,  coke  has  the  advantage 
over  the  usual  slags  that  when  the  solid  alloy  is 
added  to  the  bath,  it  cannot  carry  slag  with  it 
into  the  molten  metal. — T.  St. 

Ores;    Hydro-electrolytic  treatment  of .     R,  R, 

Goodrich,  Tucson,  Ariz,  U^S.  Pat.  1,171.782, 
Feb.  15,  1916.  Date  of  appl.,  May  25,  1915, 
Is  the  electrolytic  deposition  of  a  metal  from 
solution,  the  electrolyte  is  circulated  through  a 
system  of  cells  arranged  in  groups,  \vith  pro- 
gressively increasing  electrode  area  in  successive 


groups,     and     is     also     circulated     independentlv 

jthrough  the  cells  in  each  group.     The  amount  of 

-"Uition    suppUed    to    ea<h    group    bv    thi:>    main 

iivulation    is    so    regulated    that    the    auxUiarv 

nvulation   of    the    electrolyte    through    the    cells 

A  the   group   maintains   the   composition   of   the 

jlectrolyte    in    each    group    practicaUv    constant. 

Cne    electrodes    of    each    cell    are    connected    in 

larallel  and  those  of  successive  groups  in  series. 

—A.  S. 


Metals  ;    Method  of  treating .     F.  L.  Bishop, 

Pittsburgh.  Pa.     U.S.  Pat.   1.171,832,  Feb.  15, 
1916.     Date  of  appl.,  Feb.  26,  1913. 

TifE  metal  is  heated  by  means  of  induced  electric 
currents  while  in  the  magnetic  field  of  an  alternat- 
ing electric  current  and  protected  from  the  action 
of  injurious  gases,  the  object  being  to  modify 
the  molecular  structure. — W.  E.  F.  P. 

Alloy  for  deoxidising  purposes.  K.  Wagenmann, 
Aachen,  and  M,  Welter,  Diidelingen,  Luxemburg, 
Ger.  Pat.  288,701,  July  27,  1913. 

The  alloy  consists  of  aluminium,  magnesium, 
and  manganese.  The  presence  of  the  ahmiinium, 
which  alloys  easdy  \vith  lioth  magnesium  and 
manganese,  allows  of  the  formation  of  a  completely 
homogeneous  ternary  alloy,  which  can  easdy  be 
produced  without  segregation  or  loss  by  methods 
other  than  those  usually  adopted  for  the  prepara- 
tion of  magnesium  alloys. — T.  St. 

Gun-barrels  ;      Method     of     hardening F. 

Werner,  Berlin.  Ger.  Pat.  288,922,  June  20,  i914. 
The  end  of  the  barrel  opposite  to  the  muzzle 
having  been  hermetically  sealed,  the  muzzle  is 
lieated  to  redness  and "  quenched.  Gun-barrels 
break  down  chiefly  at  the  muzzle,  and  by  hardening 
in  the  manner  described  the  life  of  the  barrel  is 
doubled, — T,  St, 

Zirconium   compounds;     Method  for   the    recovery 

of  the  valuable  constituents  in .     Dr.   North 

Kommandit-Ges.,  Hanover,  Ger,  Pat.  288.969, 
July  29.  1914. 
3IOLTEX  iron  rich  in  carbon  is  completely  saturated 
with  the  zirconiimi  compound  and  the  iron  is 
then  dissolved  in  acid  or  burnt  away  by  great 
heat.  The  residue  approaches  metallic  zirconium 
in  its  properties.  It  has  an  extremely  high 
melting  point  and  can  be  utdised  for  all  purposes, 
like  the  allied  metals  of  the  platinum  group. — T,  St. 


Precious   metals;    E.rlraction   of from   pyrites. 

Gewerkschaft  Hoftnung  Christine,  Briihl.     Ger. 

Pat,  289,260,  Oct.  11,  1913. 
The  pj-rites  is  smelted  without  loss  of  sulphur, 
conveniently  in  an  electric  furnace,  with  the 
formation  of  a  fluid  slag  ^  nd  a  matte.  The  pro- 
portion of  sulpliur  in  the  latter  is  adjusted,  on 
the  one  hand,  either  by  the  addition  of  sulphur- 
free  iron,  or  by  partially  roasting,  or,  on  the  other 
hand,  by  the  addition  of  sulphur  as  ore,  and  the 
product  is  then  treated  with  sulphiuic  acid.  The 
iron  is  dissolved,  and  copper,  nickel,  and  precious 
metals  are  left  as  sidphides. — T.  St. 

Silver  coatings  on  metals  or  alloys  ;  Production  of 

-.  A.  Geserick,  Beendorf.     Ger.  Pat.  289,701, 

Nov.  6,  1913. 
Coatings  of  silver  are  produced  on  metals  or 
alloys,  including  copper  and  brass,  by  immersing 
them  in,  or  rubbing  them  with,  a  semi-Uquid  or 
pasty  mixture  containing  an  antimony  or  bismuth 
salt  in  addition  to  the  usual  constituent's  (silver 
chloride  or  nitrate,  alkali  salts,  and  organic  acids 
or  acid  salts), — A,  S. 

[Ore]  retort  discharging  machines.  Simmonds  En- 
gineering Co.,  Assignees  of  J.  J.  Simmonds,  lola, 
Kas..  U.S.A.  Eng.  Pat.  3147.  Feb.  26,  1915. 
Under  Int.  Conv.,  Mar.  9,  1914. 

Metallurgical  furnaces ;    Securing    rabble    arms    to 

shafts    of .     R.    Haddan,    London.     From 

Furnace  Patent  Co.,  Philadelphia.  Eng.  Pat. 
16,939,  Dec,  1,  1915. 

Zinc  ;  Process  for  recovering from  zinciferous 

materials.  F.  C.  W.  Timm,  Hambui^,  Germany. 
U.S.  Pat.  1,172,321,  Feb,  22,  1916.  Date  of 
appl..  Oct.  7,  1913.     Renewed  Dec.  31,  1915. 

See  Ger.  Pat.  268,427  of  1912  ;  thU  J,,  1914,  143. 
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Method  and  apparatus  for  rccovrring  shidtjc  [from 
gtis  trashers].     U.S.  Pat.   1.171.«0ti.     See  IIa. 

Preparation  of  nuisxes.  especialli/  poirder,  of  pure 
boron,  littiniuni.  and  :in-oniiiin  [for  incandeseenec 
iiyhtinij].     Uor.  Tat.  28!).00a.     Ste  Mb. 

Proditeiion  of  pieees  of  any  desired  si~e  and  shape 
llools.  etc.)  of  iutuisten  carbide  or  moJybdenu7n 
carbide.     IJer.  Pat.  2S9.01U).     S.-c  VH. 

Rendering  ariirles  of  porcelain,  polleri/.  glns.^.  and 
the  like  electrically  condnclire  for  the  deposition 
thereon  of  metallic  coatinys.  Eiig.  Pat.  2098. 
^tfVIII. 

XI,— ELECTRO-CHEMISTRY. 

Anode  and  ]rchncll  effects.     G.  Oesterlield  and  E. 

Bruniier.  Z.  Elektrochem..  19Ui.  22,  38 — 10. 
The  anode  effect,  is  manifested  in  tlie  electrolysis 
of  fused  salts  by  the  sudden  cessation  of  the 
development  of  gas  buljhles.  and  at  the  same  time 
the  anode  het'omes  covered  with  scintillating 
points  and  is  no  longer  "  wetted  "  l>y  the  fused 
electrolyte.  In  the  eleitrolysis  of  fused  sodium 
IjerylUvun  fluoride  a  gradual  increase  of  current 
produced  at  first  an  increase  of  voltage  in  the 
bath  above  the  decomposition  potential  (2 — 3 
volts),  until  at  a  certain  cm-rent  strength,  varying 
with  the  area  of  the  anode,  a  sudden  rise  in  voltage, 
occurred,  with  a  fall  in  current,  accompanied  by 
the  anode  effect.  Xo  dcliuitc  current  or  current 
density  could  be  determined  at  wliich  the  transition 
from  normal  elect  r<ilysis  to  the  anode  effect 
occurred.  The  c<imposition  of  the  electrolyte  had 
con-siderable  influence,  increasing  concentration  of 
beryllium  fluoride  causing  a  marked  increase  in 
the  critical  current  density. —  O.  F.  M. 

Conductivity  and  electrical  excitability  of  liquid 
insulators  [benzene,  petroleum  spirit,  etc.].  Iloldc. 
See  IlA. 

Electrolytic  method  of  obtaining  solid  iodine  from 
solidion.     Pisarshevski  and  Tjelni.     See  VII. 


XII.— FATS;  OILS;   WAXES. 

V-arrentrapp's  rcnctioji  ;  Applividiotis  of in  the 

fat  and  soap  industry.  W.  Schrauth.  Seifen- 
fabr.,  191.").  35,  877 — 879.  Z.  angew.  Chem.. 
1916.  29,  Ref.,  31. 
TirE  so-called  Varrentrapp's  reaction,  according 
to  which  oleic  acid  when  fiLsed  with  an  excess  of 
potassium  hydroxide  yields  potassimn  palmitate 
and  hydrogen,  is  applicable  to  all  \in,s,if  urated 
fatty  acids,  which  in  this  way  may  be  converted 
into  saturated  fatty  aciiLs  containing  a  smaller 
number  of  carlion  atoms.  For  example,  dupan- 
odonic  acid,  which  is  the  cause  of  the  char.act^ristic 
odour  of  marine  animal  oils,  is  slowly  transformed 
into  saturated  fatty  acids  and  it  is  possible  in  this 
way  to  obtain  up  to  85%  of  a  perfectly  white  solid 
distillate  from  the  mixed  fatty  acids  of  the  oil, 
provided  that  glycerol  is  absent.  Marine  animal 
oils  of  the  best  <|ualitv  yield  tallow-like  fats. 
which  when  mixecl  with  other  fats  give  good 
lathering  soaps,  whilst  th<?  fatty  acids  from  refuse 
marine  animal  oils  yield  products  which  resemble 
the  fatty  acids  of  palmnut  and  coconut  oils  both 
in  properties  and  composition. — C.  A.  M. 

"  Pali  oil."  a  neic  udultcrnnl  of  yhee  (Indion  clarified 
butter-fat).  .1.  II.  Barnes  and  A.  Singh.  Analvst, 
191«.   41,  72—73. 

A  'rrtorm.KsoME  plant  or  weed  (Carlhamus  ory- 
iu:antha,  Compositae)  known  locally  as  poli,  and 
by  other  names,  grows  amongst  the  wheat  in 
North-West  India.     The  seeds  of  the  jdant   yield 


a  yellow  oil  whiili  is  used  as  an  illuiuinaut  and  for 
food  :  the  oil  is  also  used  to  adidterale  ghee. 
A  sv>ecimen  of  the  fresh  oil  had  the  fi>llo\ving 
chemical  and  physical  characters  : — Sp.gr.  at 
15-5^  l.")5  C.  0-9272  ;  iodine  v.ilue.  l(i7-4  ; 
saponif.  value.  171-2  :  acetyl  value.  (SO-.";  ;  acid 
value.  ,")!•  ;  Keicherl-.Me.issl  value.  0(11  ;  optical 
rotation  in  200  mm.  tube,  nil;  refractive  mdex 
at  28  ("..  11818;  refractive  index  at  •10'"  C, 
1-17.").').  These  figures  dilTer  from  tlio.se  recorded 
by  Oossley  and  I.e  Sueur  (this  .1.,  1SSI8,  992), 
prolmbly  (h;e  to  the  sample  examined  by  these 
authors  not  being  fresh.  AH  the  salllower  oila 
contain  consideralile  (piantities  of  unsaturated 
fatty  acids  and,  conseiiuently.  have  a  tendency 
to  imdergo  poh  merisation.  There  is,  however. 
no  dillicidty  ii\  detecting  the  presence  of  the  fresli 
or  stale  oil  in  Lrhee.  (See  also  Holton  and  Kcvis, 
this  ,1..  limi.  1070  :  Kesava-Menon.  this  .!..  1910. 
1128  :    Vakil,  this  J.,  1915,  320.)— W.  P.  S. 

Board  of 


Whale  oil  :  rrohibilion  of  Irude  in 

Trade    .T..    Jlar.    23.    1910. 

Under  date  .March  18th  the  Minister  of  .Munitions 
gives  notice  that  Regidation  30a  of  the  Defence 
of  the  Hcalm  (Consolidation)  Regidations,  1911, 
shall  include  whale  oil. 

Recovery  of  yrease  frmn  wool  scouriny.     Chambers. 
See  V. 

Patent. 
Ejtraction   process.      E.    O.    Barstow,   Assignor  to 
.1.    (irisvvold.    jun.,    .Midland,    .Mich.      U.S.    Pat. 
1.171, 108,Feb.l5.1910.Date  of  appl... Tan. 22, 1912. 

The  material  is  extracted  with  a  "  chlorinated 
solvent."  which,  after  separation  by  distillation 
from  the  extract,  is  neutr.alised  by  upward  filtration 
through  a  layer  oE  dry  slaked  lime  or  other  neutral- 
ising agent,  and  used  for  the  extraction  of  fresli 
material,  and  so  on. — C.  A.  M. 

Catalytic     ayents  ;       Solid>le and     prncesn     tij 

ntakiiK/  the  .same.  N.  .Sid/.berger,  New  Vork. 
TT.S.  Pat.  1.1  71.902.  Feb.  15.  19Ui.  Date  of  appl., 
Jan.   10,   1911. 

A  SOLUTION  of  an  oleate  is  treated  w  i(h  a  solution 
of  a  derivative  of  palladium  or  other  metal  of 
the  platinum  group  in  the  absence  of  any  substanco 
to  preserve  the  colloidal  state,  and  which  will 
prevent  theresult  ing  metallic  oleate  from  (lepositiIl^' 
its  metal  in  a  cat.alytically  active  condition  al 
50 'C.  or  less.  P.iUadium  oleate  is  a  yellovvisli 
oil.  insohdile  in  water,  but  soluble  in  etlier,  fats, 
and  oils  and  which  decomposes  spontaneously 
with   deposition   of   iJ.alladium. — C.  A.  M. 

Soap  coidaininy  a  perborate,  percarhonate.  or  lihi 
o.ry<ien-yieldin<i  salt  ;     Method  of  makinfi  blorliK. 

bars,  find  the  like  of .     Deutsche  Gold-  und 

Silber-.Scheideanstalt  vorm.  Roesslcr,  Frankfort. 
Germanv.  Eng.  Pat.  8483.  .Tune  8,  1915.  Under 
Int.  Coiiv.,  June  9.   1914. 

See  U.S.  Pat.  1.153.107  of  1915  ;  this  J.,  1915, 10(12. 

Preparation  of  a  rubber  s-ubstitute.  Ger.  Pat.  288,908. 
See  XIV. 

Process  of  ohtaininy  aromatic  palm  sjiiril  as  a  by- 
proiluci  in  the  manufaciure  of  edible  palm  oil- 
Ger.  Pat.  288,705.     See  XVlll. 


Xm.— PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 

RESINS. 

Ink-spots   on   paper;    The   blackness   of .      W 

Mecklenburg.   Z.  Elektrochem..  1910.  22,23—2/ 

To  compare  the  blackness  of  inks,  a  Tyndall  nietei 
was    used    in    conjunction    with    a    spectro-moiu) 
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cliromator.  The  author  pivos  a  tal>le  of  ri'svilt 
ohtained  hy  cxainininK  witli  olivo-greeii  liglit,  of 
al)Out  X=.5ti<>/i/i.  spots  proiluci'il  on  filtorpaptn-by  an 
iron-sjaU  ink,  free  from  artiluial  ilyos,  varying 
degrees  of  hhiekness  being  proiUiceil  by  diluting 
the  ink.  The  relative  degree  of  "  lilaekness  "  is 
defined  from  the  equation 


100 


(-S;) 


where  Rk  is  the  reflection  of  the  spots  and  Rp 
is  the  refleetion  of  the  paper.  The  maximum 
blaekness  of  an  iron-gall  ink  recorded  \\  as  S2  ",j 
and  corresponded  to  that  of  the  original  ink.  a 
mixture  of  70 "„  of  ink  and  'M"„  of  water  cave  a 
relative  blackness  of  80°,,  ;  10",,  of  ink  and  G0°o 
of  water,  blackness  70°,,  ;  and  OSo^  of  water  to 
2»„  ink,   blackness  31  "i.— W.  G.  C. 

Patents. 

Lampblack:    Process    of    obtaiiiiixg .     F.     K. 

MeUer,  N'urnherg.  Ger.Pat.  288,990.Mar.l0,19U. 

The  oil  from  which  the  lampblack  is  made  is 
brought  to  the  desired  temperature  before  being 
iuln\itted  into  the  vessel  in  which  it  is  burned. 
This  is  effected  by  puniping  it  through  a  heating 
or  cooling  device  by  means  of  a  pump  the  speed 
of  which  can  be  regulated. — C.  A.  il. 

Plastic  composilion  [shellac  siibstititfe]  and  method 
of  making  it  [from  viscose].  J.  M.  Tavlor, 
Bridgeport.  Pa.  U.S.  Pat.  1.172,073.  Feb.  15, 
U)1H.     Date  of  appl..  Jan.  14.  1915. 

Viscose  is  mixed  with  substantially  equal  parts 
of  phenol  (or  its  homologues)  and  formaldehyde, 
and  the  mass  is  heated  to  form  a  hard,  dense, 
relativelv  infusible  solid,  having  properties  similar 
to  those  of  shellac,— B.  X. 

Prinlinq-inks  :  Preparation  of  dark .   C.  Griine, 

Oran'ienburg.     Ger.  Pat.  2SS.879,  July  9,  1914. 

KlESELorHi',,  or  a  mixture  thereof  with  carbon 
compounds  which  >-ield  charcoal  when  heated,  is 
ignited  in  the  absence  of  air,  and  the  resulting 

Scoduct  ground  up  with  a   binding  agent  either 
irectly  or  after  impregnation  with  dyestuffs  which 
will  give  coloured  lakes  on  a  kieselguhr  base. 

— C'.  A.  M. 

Drying  oils  from  the  high-boiling  fractions  of  turpen- 
tine oil  residues  [from  manufacture  of  artificial 
camphor,   tcrpineol.   etc.]  :   Process  for  obtaining 

.     C'hem.   Fabr.   Florsheim   Dr.   H.   Noerd- 

linger.     Ger.  Pat.  289.655.  Aug.  1.  1914. 

RESIDUEi?  obtained  in  the  manufacture  of  artificial 
<'amphor.  terpineol,  etc  from  oil  of  turpentine,  are 
freed  from  easily  volatile  constituents,  and  then 
heated  and  subjected  to  the  action  of  air  or  other 
oxidising  gases.  Products  having  a  viscosity  , 
similar  to  that  of  Venetian  turpentine  can  be 
obtained,  and  the  drj-ing  properties  can  be  improved 
by  addition  of  siccatives  or  catalvticallv  active 
substances. — A.  S. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Rubber  ;  Acetone  substitutes  and .      G.  Xover. 

Caout.  et  Gutta-Percha,   1910,   13,  8805 — 8806. 

Certajx  mixtures  of  solvents  have  appeared  on 
the  market  as  substitutes  for  acetone  as  solvents 
toi  nitrocellulose  and  other  cellulose  esters.  Thev 
appear  to   contain   ethvl  alcohol,    ethvl   acetate. 

•)  .formates,  and  traces  of  acetone.  The  | 
possibility  of  utilising  such  mixtures  as  precipitants  i 
or  reclaimed  rubber^  and  as  solvents  for  extracting  | 
;esins  from  resinous  rubbers,  has  been  investigated.  , 
t  Is  toimd  that  in  the  former  case  some  30  "o  of 
he  rubber  remains  unprecipitated.  and  that  in  the  [ 


extraction  of  Jelutong,  the  yield  of  rubber  is  20 
to  25%  lower  than  when  acetone  is  used.  Such 
lossas  are  not  i-ompensated  by  the  lower  price  of 
the  substitute,  the  solubility  of  the  rubber  in 
which  Ls  due  to  the  presence  of  ethyl  acetate  and 
the  formic  esters. — E.  W.  L. 

Caoutchouc  ;  Lcevulinic  acid  and  ■ 


G.  Nover. 
Caout.  et  Gutla-Percha.   1910.  13,  8804—8805. 

Lj:vulinic  acid  can  be  converted  by  means  of 
phosphorus  pentasulphidi?  into  methylthiophen, 
which  yielils  isoprene  on  reduction.  La^vidinic 
acid  has  hitherto  been  obtained  by  the  action  of 
dilute  hydrochloric  aciil  on  starch,  a  yield  of  only 
10 — 12  °o  being  obtained.  It  is  found,  however, 
that  a  considerable  amount  of  tevulinic  acid  is 
produced  when  sawdust  is  hydrolysed  with  dilute 
acids  under  pressure  in  the  preparation  of  glucose 
and  of  alcohol  ;  this  accounts  for  the  low  yields  of 
these  two  substances.  It  is  estimated  that  1  ton 
of  sawdust  yields,  on  hydrolysis  by  Simonsen's 
method  (dilute  HoSOj  at  8  atmospheres),  about 
250  kilos,  of  lip\-ulinic  acid,  which  can  easily  be 
sepai-ated  from  the  residue  left  after  distilling  the 
alcohol.— E.  W.  L. 

Rxibbcr  ej:ports  from  Ceylon.     Board  of  Trade  J. 
Mar.  23,    1916. 

The  following  statistics  of  the  exports  of  rubber  of 
domestic  production  from  Ceylon  diu-ing  the  years 
1914  and  1915,  are  from  the  oflicial  returns  issued 
bv  the  Cevlon  Government : 


To 

1914. 

1913. 

Lb. 

21,609,344 

7,!>67,426 

Lb. 
26,898,371 

tJnitert  States     

lassxnnj; 

Other  countries 

4,776,029       2,'522i350 

Total     

31,3.').1,099 

48,803,816 

Patents. 

Rubber  substitute  :  Preparation  of  a .   H.  Baver, 

Vienna.  Ger.  Pat.  288.968,  June  3,  1914. 
Under  Int.  Conv.,  Oct.  26.  1913. 

StTLPHUKiSED  oils  Huid  at  the  ordinary  temperature 
are  treated  with  dilute  nitric  acid  to  obtain  a 
product  wliich  can  be  vulcanised  like  rubber.  It 
is  not  completely  soluble  in  any  known  solvent, 
but  swells  up  with  carbon  bisidphide,  benzol,  etc., 
to  a  gelatinous  mass,  which  on  evaporation  of  the 
solvent  leaves  a  tough  elastic  residue  which  can 
be  used  for  most  purposes  as  a  rubber  substitute. 

— C.  A.  M. 

Vulcanised  articles  from  plastic  vmterial,  such  as 

rubber  :     Method     of     producing .     W.     J. 

ilellersh-Jackson.  London,  From  Rubber  Re- 
generating Co.,  Xew  York.  Eng.  Pat.  12,941, 
Sept,  9,  1915. 

See  U.S.  Pat.  1,161,967  of  1915  ;  this  J.,  1910.  1.30, 

Preparation  of  substances  resembling  horn  and 
ebonite  from  yeast  and  formaldehyde.  Ger.  Pat. 
289,597.     See  XV. 


XV.— LEATHER  ;  •  BONE  ;  HORN ;   GLUE, 


of 


—  in   presence   of   hydrogen 
J.  Ru.ss.  Phys.-Chem.  Soc, 


Hides  ;    Su-elling 

ions.     G.  Povarnin. 

1915.  47,  2064—2073. 
The  work  of  other  investigators,  notably  Paesslep 
and  Appelius  (this  J..  1902,  1401),  in  this  direction 
is  discussed.  The  velocity  with  which  hide- 
substance  swells  in  pure  water  is  expressed  by  the 
equation.  log.[M,  (M— Q)]  =0,4343kit(l).  where  M 
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represents  the  maxinumi  swelling.  Q  the  swelling 
after  the  time.  t.  and  k,  is  a  constant.  The 
swellinc  in  presence  of  acids  depends  on  the 
foUowinj;  considerations: — [n)  The  velocity  of 
swellini;  is  directly  pi-oportional  to  the  velocity  of 
the  acid  ions  in  pcnctratintr  the  incnibrane  (liide), 
ana  this  vdocitv  is  proportional  tOv/t.  as  was 
shown  t«v  Morse  and  Pierce  (Z.  physik.  Chem., 
1903.  45,"oSJ>)  for  i;ehUin  ;  in  iil)sence  of  acid,  the 
rate  of  swollinp  is  proportional  to  the  velocity 
with  which  the  ions  of  water  pass  through  the 
membrane,  that  is.  to  t.  (6)  The  rate  of  swelling 
is  inversely  proportional  to  the  quantity  of  hidc- 
substance  dissolving  at  the  surface  of  contact  of 
liide  and  liquid  and",  since  this  quantity  is  directly 
proportional  to  the  time,  the  rate  of  swelling  is 
inversely  proportional  to  t.  (c)  The  maximum 
swelling.  M.  for  a  given  arid  is  equal  to  some 
constant  maximum.  Mo.  multiplied  by  ko.  wliich 
is  a  coefficient  varying  with  the  nature  of  the 
acid  ;  it  may  be  assiuned  that  k,  of  equation  (1) 
is  in  general  equal  to  some  magnitude,  k/2. 
id)  The  rale  of  swelling  is  proportional  to  the  index 
of  basicity,  n.  of  the  acid,  if  the  acid  is  completely 
dissociated,  and  in  general  it  should  be'  propor- 
tional to  the  number  of  free  hydrogen  ions  in  the 
solution  of  the  given  acid.  From  these  theoretical 
foundations,  _t he  equation.  log[M/(M — Q)]  = 
0.4343. n.kV*-  i*-  derived.  Paesslerand  Appelius's 
results  for  five  acids  at  concentrations  of  0-1 — 
0-6 °o  are  expressed  satisfactorily  by  this  equation. 
0.4343k  having  the  value  0-274",  w'hilst  n  is  equal 
to  1.  or  with  strongly  dissociated  dibasic  acids, 
2  :  M  is  a  variable  magnitude,  dependitig  on  the 
character  and  concentration  of  the  acid. — T.  H.  P 

Limils  of  sensitiveness  of  colour  reactions  of  proteins 
and  peptolytic  enzymes.  Rakuzin  and  others. 
See  XIX.\. 


Pate.nts. 


W.  P.  Thompson, 


Bating  hides  ;  Process  for  — 

Ijiverpool.     From  G.  Eberle  und  Co..  .Stuttgart, 
Germany.     Eng.  Pat.  22,753.  Nov.  19.  1914. 

Very  effective  bating  substances  are  produced  by 
the  autodigestion  of  various  animal  organs  such 
as  the  pancreas,  liver,  or  bowels,  by  means  of  the 
enzymes  they  contain.  The  organs  are  minced 
and  the  pulp'digested  for  at  least  20  hrs.  at  40° — 
42°  C.  Meat  scraps  or  casein  may  be  mixed  with 
the  pulp,  and  peptolytic  enzymes  from  other 
sources  may  also  be  used.  The  mass  is  then 
heated  to  ti5° — 70°  C.  to  destroy  enzymes,  and 
thereupon  separates  into  a  liquid  and  solid  portion. 
The  former  part  is  the  more  active  and  is  absorbed 
by  kieselguhr  or  sawdust  for  convenience  in  use. 

— F.  C.  T. 

Leather  coloured  with  aniline  dyesiufis  ;  Preparation 

of     icalerproof     colour-fast .     W.      Neuhoff. 

Miilheim.     Ger-  Pat.  289,188,  Oct.  2,  1912. 

The  dyed  leather  is  treated  first  with  a  dressing 
consisting,  in  the  main,  of  a  drying  oil  and  calcium 
citrate,  and  then  with  a  finish  of  albumin  and 
varnish. — C.  A.  JI. 

Substances  resemhliny  horn  and  ebonite  from  yeast 

and     formaldehyde;     Prcjiaralion     of .      H. 

Bliicher.  I>'ipzig.  and  10.  Krause,  Berlin.     Ger. 
Pat.  289..-)97.  Feb.  13,  1915? 

Yea.st  which  has  been  treated  with  formaldehyde 
is  dehydrated  as  much  as  possible,  warmed  and 
then  compressed,  or  the  yeast  may  be  first  mixed 
with  solutions  of  allmminous  substances  which 
can  be  subsf-quently  precipitated  or  coagulated 
and  the  resultant  precipitate  treated  with  form- 
aldehyde, dehydrated  and  compressed  whilst 
heated.  Examples:  (1)  One  kilo,  of  yeast  paste 
containing  about  15%  of  dry  substance  is  stirred 


with  150  grrns.  of  40 "„  formaldehyde,  the  mixture 
dried,  ground,  and  compressed  into  moulds  at 
90°  t\  uting  a  pressure  of  200 — 300  atmospheres. 
(2)  15  grins,  of  blood  albumin  is  dissolved  in  a 
corresponding  amount  of  water,  mixed  with  1  kilo, 
of  yeast  paste,  then  heated  to  boiling  and  the 
coagulated  sub.stance  separated.  7nixed  with  150 
grnis.  of  40  "o  formaldehyde,  dried,  and  compressed. 
If  tlie  compression  is  carried  out  at  lower  tem- 
peratures the  product  is  attacked  by  watiT.  whilst 
at  tein))eraturcs  above  (UV  ('.  tlie  granular  structure 
of  the  substance  changes  into  a  vitreous  structure 
similar  to  that  of  ebonite.  (See  also  this  J., 
191(5,  322.)— T.  C. 

Method  of  treating  u-aste  products  of  animal  carcusrs. 
slauiihterhousc  refuse,  and  the  lilcc.  Ger.  Pat. 
289,525.     ,SVeXlXB. 


XVI.— SOILS;  FERTIUSERS. 

Soil     micro-organisms  ;      Factors     influencing     tin 

Inngcviifi     of subjected    to    desiccation,     irith 

.ipecial  reference  to  soil  solution.  W.  Giltnev 
and  H.  V.  Langworthv.  J.  Agric.  Kes.,  liilii. 
5,  927—942. 

CrLTiTRES  of  Pscndomonas  radicicola.  grown  on 
"  nitrogen-free  ash  agar."  were  suspended  in 
physiological  salt  solution,  in  the  same  containing 
01  "o  of  agar,  gelatin,  or  gum  arable,  in  nvitrienfc 
broth,  in  milk,  and  in  the  aqueous  extract  of  a 
garden  soil.  The  inoculated  liquids  were  then 
subjected  to  desiccation  in  sterile  sand,  and  the 
nvimber  of  organisms  persisting  was  determined 
at  inlet  vals.  It  was  found  that  the  rate  of  decrease 
in  the  inunber  of  organisms  was  markedly  less 
in  the  broth,  milk,  and  soil  portions  than  in  the 
others,  and  this  is  ascribed,  in  the  ca.ses  of  the 
broth  and  milk,  to  the  presence  of  proteins 
The  longevity  of  the  same  organism  was  greater 
when  desiccated  in  qu.irtz  sand  than  in  a  ilay- 
loam  garden  soil.  The  texture  and  the  moisture- 
retaining  i^ropcrty  of  an  air-ilry  soil  are  not  thi' 
only  factors  determining  longevity  ;  a  ri<h  clay 
loam  for  example  contains  substances  which  exerl 
a  protective  influence.  The  cfl'ect  of  desiccation 
was  investigated  by  inocul.ating  five  air-dried 
soils,  sand,  sandy  loam.  clay,  clay-loam,  and 
muck,  with  a  solutioii  extracted  from  a  rich 
garden  loam.  For  six  %\eeks  each  soil  contained 
sufficient  moisture  to  favour  bacterial  growth  : 
during  the  last  two  months  the  soils  were  desiccated. 
Six  mouths  after  inoculation  the  largest  number  of 
organisms  was  found  in  the  clay-loam,  followed 
by  the  sandy  loam,  muck,  clay,  and  sand  in  tli' 
order  mentioned.  The  nature  of  the  organism- 
predominating  in  each  type  during  the  period  el 
desiccation  was  also  determined.  In  the  sand, 
B.  mycoidcs  was  the  most  abundant  spore-bearer, 
and  among  the  organisms  not  forming  spores, 
an  actively  motile,  non-capsvde-forming  faculta- 
tive anaerobe  was  found  which  was  both  th' 
most  abundant  and  tlie  mo.st  resistant.  This 
organism  consisted  of  rods,  with  rounded  ends. 
0-0/1  by  1-3 — 1-5/x;  it  reduces  nitrates  and 
produces  ammonia  from  Duiiliam's  solution  ; 
it  .stains  readily  with  af|ueous  aIcoholi(-  fuch.sinc  : 
it  renders  nutrient  broth  turbid,  forms  a  while 
surface  growth  on  a  gelatin  stab,  but  is  non- 
liquefying.  It  forms  a  glistening,  translucent, 
grayish-white,  very  alnindant  growth  on  agar. 
.•\  similar  organism,  also  showing  the  greatest 
longevity,  was  foun<l  in  the  other  soil  samples 
In  addition,  the  plates  from  the  sandv  loam 
(-lay-loam,  and  muck  showed  chromogenic  coci 
and  an  interesting  slime-forming  organism  whii-l 
was  particularlv  abundant  in  the  last-named 
It  was  a  non-niotile    rod.  0-4/.  by   0-0—0-7^,  net 
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forming  spores  or  capsules  :  fat-iilt-ative.  stained 
readily  with  fuchsin.  turned  mitrient  liroth  very 
turliid.  L'nve  a  spreadintr.  transhircnt.  oranire- 
yellow  slimy  trrowtli  on  a^rar.  li(|uelied  gelatin, 
and  siiWi'  an  alkaline  reaction  witli  litmus  milk. 
Van  Suchtelen  demonstrated  the  presence  of  a 
slime  in  soil  scjlution  and  sut;gested  that  it  might 
affect  the  living  organisms  in  the  soil.  Xone  of 
the  predominant  organisms  isolated  during  the 
period  of  <lesiccation  corresponded  with  the  four 
kinds  which  predominated  in  the  original  soil 
solution  used  for  inoculation. — E.  H.  T. 

Humus   (if  arid   soils:     Xitrngrn    ronient    of - 


F.  .T.  Ahvav  and  E.  .S.  Bishop.  J.  Agric.  Res.. 
liUO.  5.  900—910. 

The  method  of  determining  the  nitrogen  in  humus 
proposed  by  Hilgard  and  JatTa  consisted  in 
removing  the  lime  and  magnesia  in  two  equal 
portions  of  the  soil  samples  with  05 — 10  "o 
hydrochloric  acid,  and  washing  with  distilled  water : 
the  humus  in  one  portion  was  extracted  with  6 — 7  % 
ammonia  solution,  and  in  the  other  with  4°o 
potash  or  '•i°c  caustic  soda  solution  :  the  ammonia 
extract  was  then  used  for  the  humus  detennina- 
tion.  and  the  other  for  that  of  the  humus  nitrogen 
by  tlie  Kjeldahl  method.  Hilgard  suggest;ed 
subsequently  that  an  ammonia  extract  shoiild  also 
be  used  for  the  nitrogen  estimation,  after  it  had 
been  boiled  with  magnesia.  This  method  was 
tested  and  found  to  be  unsatisfactory  ;  better 
results  were  obtained  by  extracting  10  gi'ms.  of 
air-dried  soil  with  500  c.c.  of  a  4°'^  potash  solution, 
the  bottle  being  shaken  every  hour  for  nine 
(working)  days.  Working  on  five  soil  samples, 
the  figures  obtained  were  in  fair  agreement  with 
those  found  by  the  Hilgard- Jaffa  method.  It  was 
therefore  used  to  determine  the  humic  nitrogen 
in  sixteen  samples  of  arid  Californian  soils.  Of 
these,  five  contained  as  much  as  10  °o  of  nitrogen 
in  the  humus;  six  virgin  soils  averaged  8-,5%, 
varying  from  40 — 120"n.  and  10  cultivated  soils 
averaged  Sl'io  f^'' — llS",,).  In  agreement  with 
the  results  of  Hilgard  no  humid  or  semi-arid  soil 
was  found  to  contain  bimms  with  such  a  high 
content  of  nitrogen. — E.  H.  T. 

Grass  :  Cropping  of  young offer  heavij  dressings 

of  fertilisers.  H.  Neubauer.  G.  HOlkowitz.  and 
P.  Schneider.  Fiililing's  Laudw.-Zeit..  1915, 
64,534.     Z.  angew.  Chem.,  1916,  29.  Ref..  98—99. 

When  grass  land  is  dressed  with  nitrogenous 
fertihsers,  e.g.,  ammonium  sulphate,  the  greater 
part  of  the  effect  is  produced  in  about  4  weeks 
in  warm  weather,  and  it  is  recommended  that 
after  this  period,  the  gi'ass  should  bo  cut,  and 
another  dressing  of  fertiliser  applied  to  the  soil. 
In  this  way  five  crops  of  grass  would  lie  obtained 
in  the  course  of  the  season,  and  not  only  would 
the  total  yield  be  considerably  increased,  but  the 
nutritive  value  of  the  hay  would  be  greater, 
M  I0E.S  of  nutritive  substances  occurs  owing  to 
ligniticatioD  of  the  plant  tis.~ues  as  the  grass 
becomes  older.  Against  these  advantages  must 
be  set  the  increased  cost  of  labour  and  for  fer- 
tilisers and  the  expenses  attached  to  the  installa- 
tion of  apparatus  for  artificiallv  drving  the  vonng 
grass. — A.  S. 

Ammonia;      Action     of- 


0)1  superphosphates, 
and  the  use  of  the  resullin<i  nti.rfures.  Gerlach. 
Z.  angew.  Chem..   191t3.   29,   13—14,   18—20. 

jfoiST  or  dry  superphosphate  readily  absorbs 
gaseous  aumidnia  -nith  evolution  of  heat,  forming 
ammoniviui  sulphate  and  tricalcium  phosphate. 
When  the  gas  was  passed  into  the  superphosphate 
contained  in  a  slowly  revolving  drum  for  20  mins. 
at  17^  C.  91  "„  of  it  was  recovered  in  the  product  ; 
with  a  larger  drum  and  a  bigger  charge  at  22  °  C..  all 
the  ammonia  used  was  recovered  aiter  50  minutes' 


working;  at  21°('.  and  under  30  mm.  pre.ssure 
the  recovery  was  83°,;  in  20  mins.  The  action 
proceeded  equally  well  when  25 — 30  kilos,  of 
phosphate  was  treated.  In  every  case  the  heat 
evolved  sufficed  to  expel  the  "water  present 
an(l  t]u\  prodvut  was  obtained  as  a  dry  mass 
wliiih  could  be  easily  powdered.  A  "typical 
analysis  gave:  ammonium  sulphate  .3.3'71  o' 
dicalciuni  phosphate  (+2H,0)  2-74  o,„  tricalciiim 
phosphate  3010  "„.  gypsum  22-55  <;„,  iron  and 
alununuun  phosphates  2-96  "o,  insoluble  matter 
4-26 "„,  and  Inp-oscopic  water  3- 12",,.  Altliougli 
the  phosphorii-  acid  is  rendered  insoluble  by  (his 
treatment,  a  large  proportion  of  it  dissolves  in 
citric  acid  and  in  water  saturated  with  carbon 
dioxide.  There  is  no  appreciable  loss  of  nitrogen 
as  ammonia  during  storage.  The  efficacy  of  the 
product  as  a  nitrogenous  and  phosphatic  fertiliser 
was  tested  duiing  three  successive  vears  on  oats, 
mustard,  and  barley,  grown  in  difie^-ent  soils  in 
pots  and  in  walled  plots.  The  experiment^ 
proved  that  its  efficiency  was  equal  to  that  of 
ammonium  superphosphates,  which  are  mixtures  of 
treated  and  dried  calcium  phosphates  with  am- 
monium sulphate.  These  require  more  sulphuric 
acid  for  their  production  than  the  product 
described  above,  and  the  costs  of  evaporating 
the  ammonium  sulphate  solution  and  of  dryino-  the 
crude  superphosphate  are  obviated  in  the  case  of 
the  latter. — E.  H.  T. 

Nitrogen    and    nitrogenous   fertilisers  ;     Sources    of 

.    J.  Vogel.  Leipziger  Oekonom.  Soc.  N'ov 

27,  1915.    Chem.-Zeit.,'l916,  40,  12—13. 

In  the  year  before  the  war,  Germany  consumed 
217.000  metric  tons  of  inorganic  niti-ogen,  of 
which  100,000  tons  was  imported  as  Chili  saltpetre 
and  5000  tons  as  calcium  nitrate.  95.000  tons 
was  produced  at  home  as  ammonium  sulphate,  and 
17,000  tons  (one-third  imported)  as  calcium 
cyanamide  was  also  used.  In  the  first  year  of  the 
war.  only  12* "„  of  the  total  quantity  was  obtained 
or  produced.  With  the  aid  of  the  Government  grant 
of  7  i  million  poumLs,  large  quantities  of  cafcium 
cyanamide  and  ammonium  salts  were  produced 
from  atmospheric  nitrogen.  !nit  the  greater  part 
of  the  supply  was  used  for  militarv  pm-poses  and 
agriculture  had  to  go  short.  The  "solution  of  the 
difficulty  Ues  in  the  increased  and  more  scientific 
use  of  organic  nitrogenous  manures  ;  inorganic 
artificial  fertilisers  shoidd  be  used  principallv  for 
winter  crops,  animal  manures,  and  in  particular  the 
Uquid  portion  thereof,  for  summer  crops.  Analvses 
have  shown  that  the  nitrogen  content  of  the 
Uquid  collected  in  the  catchment  pits  near  the 
cattle  sheds  averaged  l-25°o,  but  after  it  had  been 
conveyed  through  a  wide  delivery  pipe  to  the 
main  reservoir  only  0-67  °p  remained,  and  in 
certain  cases  the  loss  of  nitrogen  amounted  to 
80  "o  or  more.  The  cause  of  tliis  loss  was  traced 
to  aeration  during  transference  :  by  avoiding 
contact  v\-ith  air,  particularly  in  discharging,  the 
nitrogen  content  was  raised  to  1-20%. — E.  H.  T. 

P.-VTEXTS. 

Potash  salts  and  other  .salts  ;    Method  of  denaturing 

.    M.  Issleib.  Magdeburg.    Ger.  Pat.  289.944, 

Feb.  2.  1915. 

Potash  salts  or  other  salts  are  rendered  unsuitable 
for  the  preparation  of  other  chemical  compounds 
by  addition  of  about  5  "„  each  of  sugar  and  starch 
Qoui. — ^A.  S. 

Decomposition    of    double    silicates,    felspar,    etc. 
Ger.  Pat.  289,909.  See  ^^I. 

Means  for  preventing  rot  and  mould  and  for  fighting 
parasitic  plant  diseases,  apart  from,  uood  preserv- 
ation.    Ger.  Pat.  289,220.     See  XIXb. 
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XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

Starch    in    rnir    potaloes  :     Delennitialioii    of . 

E.  Kwi'r:.    a.  olTentl.  Choin..  ltH.->.  21,  232—233. 

Z.  angew.  Clu-in..  llMti.  29,  Hof..  (U. 
Twenty  irrius.  of  the  iiiiifonnly  sirouiul  potato  is 
he«t*il  for  15  to  17  miii^.  oi\  the  wator-luith  with 
50  IM-.  of  vlihite  hvdix>ihloiii-  aiid  (20  c.c.  of  sp.gr. 
1-124  per  litre)  iu  a  flask  containing  100  c.c  at 
20"  C.  The  mixture  is  then  diluted  to  about 
90  e.e.  with  cold  water,  cooled  to  2(t  ("..  treated  with 
l-2.'>  c.c.  of  sodivuu  molybdate  solution  (prepared 
bv  fusing  30  grms.  of  MoOj  with  2."i  gi'nis.  of  sodium 
carbonate,  dissolving  thf  melt  in  water  and  diluting 
to  250  c.c).  made  up  to  100  c.c.  at  20  C.Hltered, 
and  polarised  in  a  200  mm.  tube.  The  percentage 
of  starch  is  obtained  by  multiplying  the  sacchari- 
aieter  reading  (in  Ventzke  division.s)  by  0-41007. 

Tvroainaae  from  beets  and  potatoes.     Gonnermann. 
See  XVIII. 

Patent.s. 
Sitoar  and  sugar  preptirations  [pile  sujiar]  ;     Prc- 

naration  of  dry.or  crystallised .    E.  Shaw  and 

O.  S.  Baker.  London.  Eng.  Pat.  2851,  Feb.  22, 
1915. 
Jl'ICE  or  s>Tup  is  passed  through  a  steam-heated 
spiral  passage'  as  descrilied  in  Eng.  I'at.  27,185  of 
1913  (this  J..  1915.  43),  whereby  it  is  heated  to 
about  270=  F.  (132'  C).  It  then  enters  a  horizon- 
tal stirring  apparatus,  where  it  is  crystallised  by 
the  .-iddition  of  10 — i0o„  of  syrup  at  about  120^  F. 
(49'  C.).  a  finely  and  evenly  grained  dry  mass  being 
thus  produced.  By  varying  the  temperatiu-e  and 
amount  of  the  cooling  syrup,  thesizeof  the  crystals 
may  be  regulated. — J.  P.  O. 

Sugar  juices  and  cane  and  beet  surjar  containing 

solutions  :   Method  of  rendering  cane  and  beet 

more  su itablc  for  filtralion.  A.  Wijnberg,  Amster- 
dam. Eng.  Pat.  3854.  Mar.  10.  1915. 
Juice  or  sv-rup.  preferably  at  boiling  point,  is 
treated  with  0-5  to  10  "o  "f  decolorising  carbon 
on  the  weight  of  sugar  present.  Colloidal  i>ectins 
and  gums  are  arLsorbed.  and  a  liquor  which  pre- 
yioasly  could  not  be  filtered  owing  to  the  formation 
of  a  siimy  layer  on  the  cloth.s.  may  thus  be  made 
freelv  to  "pass  through  a  filterTpress.  giving  a  hard 
cake  capable  of  lieing  readily  washed  with  water 
or  steam.  The  spent  carbon  may  be  revivified 
bv  boiling  successively  witli  hydrochloric  ai-id 
and  sodiimi  hydroxide  and  sodium  carbonate,  and 
wa-shinc  first  with  water  containing  a  trace  of  acid, 
and  finally  with  hot  water  ;  or  when  necessary 
it  mav  be  re-burnt  in  absence  of  air.  Decolorising 
carl>o'n  Ls  defined  as  technically  pure  amorphous 
carbon  containing  00°,,  or  more  of  pure  carbon. 

—J.  P.  O. 

Sui/ar    juices;      Continuous     saturation     of . 

R.Kuhl.Bedburg.  Ger.Pat.289.644.Mar.  29.  1914. 

Juice  is  forced  alternately  upwards  and  down- 
wards throiigh  a  seri<js  of  long  vertical  pipes. 
Sulphur  dioxide  is  admitted  at  thi;  lower  end  of 
each  of  those  pipes  up  which  the  liquid  rises,  its 
even  distribution  being  accomplished  by  means  of 
a  fine  grating.  The  degree  of  saturation  of  the 
liquid  may  be  regulated  l>y  cutting  out  of  circuit 
f>ne  or  more  of  the  .series,  by  means  of  a  valved 
liy-pass  pipe. — J.  P.  O. 

Apparatus  for  snlphurulinn  [sulphitation]  of  liquids. 
U..S.  Pat.  1,172,133.     See  VII. 


Preparations  of  sxujars   and  formaldehyde. 
Pat.  289,342.     See  XX. 
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XVUI.— FERMENTATION    INDUSTRIES, 

Breweries ;    Germicidal   potecr  of  ultraviolet  raj/a, 
and  the  sicritisalion  of  tcater  and  disinfection  of 

transport  casks  in -.      K.   MoufauL;.     Allgein. 

Zeits.  Bierl)rau.  u.  MaMabr..  1915.  43,  151  —  155. 
/.  angew.  ('hem.,  1915.  28,  Kef..  031!. 

C.VSKs  of  7 — 100  litres  capacity,  coated  with  pitch. 
were  exposed  tor  various  periods  to  rays  from 
special  mercury  Lamps  of  230  and  350  volts  : 
200  c.c.  of  sterile  wort  w,as  then  introduced  into 
each  and  the  time  elapsing  before  (he  wort  shmved 
signs  of  llie  development  of  organisms  was  noted. 
In  unexposed  castes  the  woil  remained  apjiarcntly 
sound  for  'Mi  liours  ;  in  casks  exposed  for  15 — 20 
sees,  to  the  350-volt  lamp  this  period  was  increased 
to  80  hours,  and  an  exposm-e  of  HO  sees,  increased 
it  still  furthei  to  90  hours.  More  intense  radiation 
or  longer  exposure  leil  to  undesirable  heating 
of  the  ca-sks  and  vaporisation  of  constituents  of 
the  pitch,  so  the  experiments  were  not  extended. 
In  iron  or  enamelled  casks,  or  in  uncoated  wooden 
ones  this  dilliculty  woidd  not  arise,  and  far  more 
complete  disinfection  might  bo  attained.  The 
author  considci-s  that  the  water  used  for  washing 
yeast  and  rinsing  casks  anil  bottles  might  be 
conveniently   sterilised    bv    ultra-violet   rays. 

—J.  H.  L. 
Methyl  alcohol  in  jtresence  of  ethyl  alcohol  ;    Deter- 
mination of .  G.  Reif.  Arbeit.  Kais.  Gesund- 

heitsainte.  1915,  50,  50 — 5().     Z.  angew.  Cheni.. 
1910.   29,  Ref..   82. 

The  method  proposed  depends  on  the  fact  that 
methyl  iodide  reacts  in  the  cold  with  methyl 
sulphide  to  form  trimethylsulphine  iodide,  whilst 
ethyl  iodide  does  not  foim  a  similar  compound. 
The  trimethyLsulphine  iodide  behaves  ivs  a  salt 
of  hydriodic  acid  and  may  be  estimated  volumetri- 
cally  by  titration  with  silver  nitrate  sohition. 
To  determine  methyl  alcohol  in  brandy,  the 
alcohol  is  first  separated  and  converted  into 
ethvl  iodide  as  described  bv  Wirthle  (this  J.. 
1912,  790).  the  ethyl  alcohol  Ijcing  at  the  same 
time  converted  into  ethyl  iodide  ;  the  mixture 
of  the  two  iodides  is  then  treated  with  methvl 
sulphide.— W.  P.  S. 

Liqueurs;    Determination   of  the   total   quantity  of 

essential  oils  (essences)  in .     C  F.  JIuttelet. 

Ann.  Ghim.  Analyt.,  191(5,  21,  50—55. 

AccoRDixcj  to  a  recent  PYench  law  the  tfltal 
quantity  of  essential  oUs  in  liqueurs  must  not 
exceed  0-5  grm.  per  litre.  To  determine  the  total 
(juantity  of  essential  oils  in  these  beverages, 
200  c.c.  of  the  sample  is  mixed  with  75  c.c.  of 
water  and  distilled.  200  c.c.  of  distillate  being 
collected:  50  gnus,  of  sodium  chloridi' is  dissolved 
in  the  distillate,  the  sohdion  extracted  three 
times  with  petroleum  spirit  of  l).pt.  .-ibout  IOC. 
(10  c.c.  5  i-.c,  and  5  c.c).  the  petroleum  spirit 
solution  dried  with  atdiydrous  sodium  sulphate, 
tiansfeired  to  a  weiglied  flask,  and  the  solvent 
evaporated  by  passing  a  slow  current  of  air  through 
the  (lask  wliile  the  latter  is  maintained  at  alioul 
30"  ('.  Till-  evaporation  is  coidinued  <intil  the 
weight  of  tile  contents  of  the  flask  do(  s  not 
(liniinis}i  by  more  tlian  2  mgrms.  after  continuing 
the  air  ciu-rent  for  5  mins.  Experiments  with 
aniseed  essence  (a  mixture  of  the  essential  oils  of 
aniseed,  fennel,  sa-ssafras,  and  coriander)  and 
Chartreu.se  essence  (a  mixture  of  the  essential  oils, 
etc.  of  mint,  angelica,  hyssop,  cinnamon,  nutmeg, 
and  cloves)  showed  tliat  tlw  loss  of  essential  oil,  as 
estimated  by  the  metliod,  amounted  to  less  than 
10%  of  the  quantity  present. — W.  P.  S. 

Tyrosinase  from   beets  and  potatoes.     51.   Gonner- 
mann.    Chem.-Zeit.,   191(!,  40,  127—128. 
Sa.mpi.es  of  tytosinaso  from  beets  and  potatoes. 
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prepared  in  1901  and  sinro  kept  in  glyoerin  solu- 
tions, still  I)ehaved  a.s  oxida.so.s.  produrinit  a  bluLsli- 
red  coloration  in  solution.-;  ooiifainin<;  ferrous 
.sulphate  and  eatechol.  Tested  in  the  manner 
described  hy  Kohert  (this  J..  1014.  9:57)  the 
sample  from  potatoes,  even  in  very  dilute  solutions. 
gave  rise  to  afrglutination  of  blood  corpiLscles  ; 
the  other,  on  the  contrary,  produced  harnohsis, 
and  fva-ther  tests  demonstrated  the  presence  of  a 
saponin.  The  saponin  must  have  been  very 
inthnately  comliincd  with  the  t\Tosinase,  for  the 
sample  A\as  jirepared  by  precipitating  beet  juice 
with  alcohol,  in  which  saponiiis  are  soluble.  The 
author  concludes  that  wliilst  the  tyi-osinase  of 
potatoes  appears  to  be  a  single  substance  and 
produces  agglutination  of  blood,  that  of  beets  is 
combined  with  a  hopmolytic  saponin. — J.  H.  L. 

Preparalions  of  dmslasc  and  their   uses.     Pollak. 
See  VI. 

Lcevulinic  acid  and  caoutchoiie.     Noyer.     See  XIV. 

Limits  of  sensiiireness  of  colour  reariions  of  proteins 
and  peptottising  enzytnes.  Rakuzin  and  others. 
See  XIXa.  ' 

Patents. 

Acetone  and  alcohol ;  Sterilisation  of  mashes  in  the 

production  of [hi/  means  of  Bac.  inacerans], 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat. 
2S7.fi.59.  Feb.  'lo,  1911."  (Cp.  thLs  J..  1915, 
729,  976.  1067.) 

The  mashes  are  heated  ^^■ith  small  quantities  of 
acids  to  100°  C.  once  or  several  times. — J.  H.  L. 

Aronuitic  palm  spirit  as  a  by-product  in  the  manu- 
facture of  edible  palm  oil  ;  Process  of  obtaining 

.     L.  Bernegau.  Berlin-llalensee.     Ger.  Pat. 

288.76.5.  Mar.  20.  1914.  Addition  to  Ger.  Pat. 
288.209  (tliis  J..   1916.   186). 

The  fresh  palm  fruit  is  extracted.  « ith  or  without 
the  aid  of  heat,  with  alcohol  in  a  vacuum  distilla- 
tion apparatus,  and  the  distUlate  mixed  with  that 
subsequently  obtained  by  distiUing  the  residue 
with  steam.  Finally  the  pulp  is  separated  from 
the  seeds,  and  treated  as  described  in  the  original 
patent.  The  palm  spirit  thus  obtained  may  be 
used  in  the  preparation  of  liqueurs. — C.  A.  M. 

Spirit   rectifyiny   and   distillation    apparatus  ;   Dc- 

phletpnating  and  condensing  arrangement  for . 

K.Hiibner."Zullichau.Ger.Pat.2S9.039.Avig.6.1913 
The  condenser  which  receives  the  vapours  lea\-ing 
the  dephlegmator  is  fixed  in  a  cyUndrical  space 
between  two  parallel  vertical  branches  of  the 
dephlegmator.-— C.  A.  M. 

Water  for  brewing  and  malting  purposes  ;  Process 

for  improving .     E.   Jalowetz.   E.    Richter. 

and  A.  Schiickher.  Vienna.  U..S.  Pats. 
1,172.528  and  1.172.998.  Feb.  22.  1916. 
Dates  of  appl..  Jan.  18  and  Nov.  7,  1912. 

See  Ft.  Pat.  444.962  and  Eng.  Pat.  25.582  of  191-^  ; 
this  J.,  1912.  1196  ;  1913.  838. 

Preparation  of  substances  resembling  hi>rn  and 
H>onite  from  yeast  and  formaldehyde.  Ger.  Pat. 
289.597.     See  XV. 
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Proteins    and    peptonizing    enzymes ;     Limits    of 

sensttueness  of  the  colour  reactions  of .   AI    \ 

T  D  "•'"v.?    ^'-  Brando,  and  G.  F.  Pekarskaia. 

J.  Russ.  Phys.-Chem.  Soc.  1915,  47,2051— 20.j6. 

A  SUMBER  of  proteins  of  different  tvpes  and  also 

various  proteolytic  enzymes  have  been  examined 

to  asoertam  wliich  of  the  tollowine  colour  reactions 


each  gives  and  with  what  sen.sitiveness  :  the  biuret. 
'  Millon's.  Liebemiann's.  .Vdamkiewicz's.  the  xantho- 
protein.  Molisch's.  Pettenkofer's.  and  Ostromys- 
lenski's  (dark-red  colovir  obtained  on  adding 
powdered  picramic  acid  to  a  neutral  sohition  of 
the  protein).  The  compounds  examined  were 
I  egg-albumin,  peptone  from  egg-albunun,  glutin 
i  (n-gelatin).  ;J-gelatin,  chondrin,  elastin.  casein, 
j  nucleic  acid,  nudein,  agar-agar,  gluten,  pepsin, 
trypsin,  diastase,  and  pancreatin.  Only  egg- 
albumin,  its  peptone  and  its  adsorption  products 
give  all  the  above  reactions.  Casein  from  cows' 
milk  (nucleo-albumin)  and  nutrose  (sodium 
caseinate)  give  all  except  Liebemiann's  reac- 
tion. Glutin  gives  only  the  biuret,  Molisch's.  and 
Ostromyslenski's  reactions,  and  chondrin  gives 
these  and  also  the  xanthoprotein  reaction. 
Nucleic  acid  gives  only  Jlolisch's  and  O.stromvs- 
lenski's  reactions.  Agar-agar  gives  only  Molisch's 
and  Pettenkofer's  reactions.  Jlolisch's  reaction 
is  given  by  all  the  above  proteins  and  enzymes. 
Elastingives  only  the  biuret  and  Molisch's  reactioris 
It  is  noteworthy  that  the  sclero-proteLn.s — 
chrondrin.  glutin,  and  elastin— ^io  not  give 
Millon's  reaction,  although,  according  to  Abder- 
halden.  elastin  yields  0-34 "„  of  tyrosine.  The 
biuret  reaction  is  given  by  all  the  proteins  except 
nucleic  acid  and  agar-agar,  and  Liebermann's 
!  and  Adamkiewicz's  reactions  are  given  only  by 
egg-albumin  and  its  peptone.  Pepsin,  which 
approximates  to  the  proteins  in  elementary  com- 
position, give*:  only  Molisch's  reaction.  Trypsin, 
on  the  other  hand,  gives  the  biuret,  xanthoprotein, 
and  Molisch's  reactions  :  diastase  and  pancreatin 
give  the  biuret  and  Molisch's  reactions.  None 
of  the  four  enzjnnes  gives  Pettenkofer's  reaction, 
and  neither  pepsin  nor  trj-psin  gives  0.stromvs- 
lenski's  reaction.  The  most  sensitive  of  the  pro- 
tein reactions  is  that  of  Milion,  which  detects  1 
part  of  protein,  per  13.560.  Any  one  reagent  is 
differently  sensitive  towards  different  proteins, 
this  depending  on  the  varying  proportions 
of  the  amino-acids  present.  Of  the  reactions 
for  tryptophane,  that  of  Adamkie^vicz  is  more 
sensitive  than  that  of  Liebermann. — T.  H.  P. 

Preparations  of  diastase  and  their  uses.      Pollak 
See  VI. 

"  Poll  oil."  a  new  adulterant  of  ghee  {Indiati  clarified 
butter  fat.     Barnes  and  Singh.     Sec  XII. 

Tyrosinase  from  beets  and  potatoes.     Gonnermann. 
See  XVIII. 

PATEXT.S. 

Meat  or  fish  ;    Treatment  of  fresh for  preserving 

same  in  the  open  air.  Jlonvoisin.  Barrat.  et  Robin, 
Montreuil-sous-Bois.  France.  Eng.  Pat.  22.669, 
Nov.  17.  1914.  Under  Int.  Conv..  Nov.  17.  1913. 
Immediately  after  the  animal  is  slaughtered,  the 
surface  of  the  meat  is  treated  with  a  volatile  dis- 
infectant, as  sulphurous  acid.  The  meat  is  then 
placed  in  a  vacuum  at  a  low  temperature  to  cool  it 
rapidly  and  allow  the  sulphurous  acid  to 
evaporate,  after  which  it  is  rapidly  desiccated 
in  a  current  of  dry.  hot.  sterilised  air.  The  meat 
slowly  becomes  warm  again  under  the  influence 
of  the  air  current  and  regains  its  normal  appearance, 
but  is  so  dry  as  not  to  putrefy  subsequently  and 
can  be  kept" in  the  open  air  in  the  usual  manner. 
Instead  of  sulphurous  acid,  a  physical  agent,  as 
ultra-violet  rays,  may  be  used.  The  process  is 
applicable    to    fish. — .T.  H.  J. 

Iron;       Process     of    introducing into     foods, 

drugs,  and  beverages.  H.  L.  Marsh.  Philadelphia, 
Pa.  U.S.  Pat.  1.171.739,  Feb.  15.  1916.  Date 
of  appl.,  Jan  27.  1915. 

A  SOLUTION  of  ferric  sa<'charate,  containing  no 
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fret-  alkali,  is  heato<l  xindor  pressure  to  ;it)init 
:i(tO°  K.  (l.'iO"  r.l.  \vhtM>  tlu'  ir<m  is  n>ndeiv(l  soluble, 
ami  the  solution  i-an  l>o  aildod  to  beverasros,  foods, 
and  dniiis. — J.  H.  J. 

1/i7A-  ;    Pnpnrallon  of  sugar-free .     \\".  .Midler 

aud  t;.  Patheiuann,  Nouenalir.  Ger.  Pat.  289,093, 
Jan.  7,  1015. 
HoMooESiSED  niilk  is  submitted  to  dialysis  in 
tliin  lavers  at  HO"  C.  when  removal  of  the  sugar 
takes  place  so  rapidly  (in  about  4  hrs.)  that 
decomposition  does  not  occur  and  the  addition 
of  a  preservative  is  unnecessary.  The  separation 
of  the  cream  during  dialysis  is  also  reduced  to  a 
niinimum. — J.  H.  .T. 

Cereal  product  :    Process  of  (hsiccaliiuj  a  fermented 

M.    Franzie.    The    Hasrue.        U.S.    Pat. 

l,172.2T0,Feb.22.1916.  Date  of  appl..Apr.8,1915. 

.Sek  Enc.  Pat.  2607  of  1915  ;    this  J.,  191(5,  324. 
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Magnesia  ticriced  from  the  waste  liquor  of  the  potcish 

ihdustrii  ;      Detection     of [ui     river    water]. 

O.  Pfei'ffer.  Z.  angew.  Chera..  1910,  29,  7—11. 
The  methods  of  Precht  and  Noll  for  the  estimation 
of  magnesivun  in  river  watei  which  leceives  the 
waste  liquor  from  potash  works  are  criticised. 
Precht  estimates  magnesimn  chloride  only,  by- 
evaporating  a  sample  of  the  water  to  dryness 
and  extracting  the  magnesium  chloride  with 
alcohol.  Xoll  concentrates  one  litre  of  tlie  water 
to  2.50  C.C.,  filters  oft  the  alkaline-earth  carbonates, 
and  determines  magnesia  in  the  filtrate.  His 
assumption  that  the'ratio  of  magnesium  chloride 
to  sulphate  is  the  same  in  the  hltrat.^  as  in  the 
otipinal  water  is  incorrect,  a.s  the  equilibrium  is 
disturbed  by  concentration,  particularly  that  of 
the  reversible  reaction  : — 

M!rn,-ra(HrO,),;2:C'aCl,-^Me(H<'03)j. 
In  I'recht's  process,  on  the  other  hand,  the 
magnesium  chloride  is  regenerated  when  the  water 
Ls  evaporated  completely  to  drj-ness.  Any  calcium 
chloride  in  the  water  is  also  estimated  as  magnesium 
chloride,  but  this  is  only  a  slight  objection  to  the 
process,  since  calcimn  chloride  Ls  only  Ukely  to  be 
introduced  into  the  rivers  under  cortsidcration 
from  a  few  ammonia-soda  factories  in  the  Ell^e 
district,-  and,  further,  calcium  chloride  in  water 
is  similar  in  its  principal  effects  to  magnesium 
chloride.  Noll's  results  are  consideral)ly  influenced 
by  the  material  of  the  vessel  in  which  the  evapora- 
tion is  carried  out.  Experiments  witli  KIljo  water 
from  Tochheim,  to  which  known  amounts  of 
magnesium  chloride  and  sulphate  were  added, 
gave  much  more  accurate  results  Ijy  Precht's 
process  (ffir  magnesium  chloride)  than  by  Noll's 
(for  total  magnesium).  With  waters  i-ich  in 
su]phat<».  e.g..  in  the  Weser  district.  Precht's 
method  naturally  shows  much  lower  results  than 
Noll's,  but  good  results  are  obtained  by  cxlracting 
magnesium  sulphate  with  a  little  hot  (boiled) 
water  from  the  le^idue  left  after  the  extraction 
of  magnesium  ihloride  by  alcohol.  Tlie  author 
concludes  from  his  own  experiments  that  Noll's 
method  gives  neither  the  actual  amount  nor  the 
correct  proportion  of  magnesiimi  chloride  and 
sulphate  in  river  water,  and  that  even  if  the  correct 
figure  for  the  total  magnesia  were  obtained,  it 
would  be  impossible  to  calculate  how  nnioh  waste 
carnallite  liquor  had  been  introduicd,  since  the 
ratio  of  magnesiiim  sulphate  to  magnesimn  ihloride 
in  river  water  is  usually  much  more  than  in 
carnallite  (1  :  10).  This  is  especially  true  in  the 
Weser  district.  Precht's  method.  however, 
estimates  magnesiuni  chloride  (inchuling  calcium 


chloride  fi\mi  ammonia-soda  factories)  with 
sufficient  accm-acy  to  calculate  the  qu.antity  of 
carnallite  added,  after  subtracting  the  s;Ut  derived 
fiom  the  ammonia  soda  f;iitories.  wliich  Is  rela- 
tively small  in  quantity  and  practically  constant. 
The  content  of  magnesimn  chloride  and  sulphate 
'  aud  calcium  chloride  fixes  a  limit  to  tht  (|uantity 
i  of  wivste  liquor  tliat  can  have  l)een  added  to  the 
water.  Neither  Noll's  nor  Precht's  process  gives 
any  information  about  the  eqiiilibriuni  of  the  salt,s 
in  the  original  water,  but  tliis  is  of  no  practical 
importance,  since  the  elTect  of  the  salts  depends 
oidy  on  the  amounts  introduced  and  not  on  the 
wav  tliev  ioiuse  or  nmtuallv  react  iu  solution. 

— F.  Sp. 

Patents. 

Seicagc  ;  Apparatfis  for  introdncitig  gases  into  inti- 
mate contact  ^cilll   liquid .     G.  \V.  Mottrani, 

Deepcar.  Yorks.    Eng.  Pat.  2421.  Feb.  Iti,  1915. 

In  a  vertical  cylindrical  sewage  tank,  the  apparatus 
takes  the  form  of  a  veitical  rotating  shaft  carrying 
a  pair  of  arms  at  its  lower  end.  The  shaft  is 
I  hollow  and  compressed  air  is  supplied  through  it 
i  to  the  arms,  which  are  made  of  perforated  pipe? 
or  of  plain  metal  pipes  carrying  earthenware 
pipes.  These  earthenware  pipes  are  arranged 
concentrically  round  the  metal  pipes  and  spaced 
from  them  by  distance  pieces  to  provide  an  air 
passage.  The  earthenware  pipe.  Is  porous  prefer- 
ably along  one  section  of  its  length  only.  In  a 
rectiingular  tank,  the  air  dilTusing  pipes  are 
suppoited  at  each  end  on  wheels  rumiing  along 
rails  on  the  bottom  of  the  tank,  or  are  suspended 
\  from  arms  supported  on  wheels  on  rails  on  the  top 
of  the  walls  of  the  tank.  The  air  supply  Is  brought 
by  flexilile  piping  to  one  of  the  supporting  arms 
Avhich  takes  it  to  ihe  air  diffusing  pipe. — J.  H.  .1. 

Seu-age  ;  Apparatus  for  the  disposal  of .     W. 

j       Beattie,  Limdon.    Eng.  Pat.  79SJ5.  May  29,  1915. 

i  The  apparat\is  consists  of  a  brick  chamber  con- 
taining a  nunilier  of  verlic.il,  transverse,  wire 
■  gratings  through  which  the  sewage  is  pa.ssed.  At 
j  the  inlet  portion  of  the  chamber  Is  a  baffle  plate 
1  to  prevent  fat  ))eing  carried  forward  on  to  the 
'  gratings.  The  chamber  is  closed  by  a,  cover, 
i  The  gratings  provide  a  nidus  tor  the  bacteria  which 
break  down  the  solids  in  the  sewage. — J.  H.  J. 

Seipoge  and  the  like  ;  Apparatus  for  the  destructive 

disiillalioH  of .      J.  .Menzies.  II.  W.  Dennis, 

andII.:M.MoU,London.Eng.Pat.86(5().,Iunell,lUlo 

j  The  apparatus  coasists  of  a  rectangular  enclosed 

I   framework  in  which  is  a  series  of  shelves  placed 

i  above  each  other  in  zig-zag  fashion.     The  shelves 

.are  hollow  and   ai-e   heated   by   i;as.      A  series  of 

scrapers,  every  fourth  and  fifth  of  whi<-h  are  with- 

I    out  teeth,   is   mounted    on   an   endless   band  and 

travels  over  the  shelves.     The  material  is  fed  in 

through    a    hopper    discontiniioiisly.    just    after   a 

I   scraper  ha.s  passird  across  the  ])oint  of  entry,  and  is 

j   made  to  travel  over  all  the  shelves  Iiy  (he  scrapers 

from  the  top  to  the  bottom  of  the  apparatus.     The 

gases  given  olf  are  withdrawn  through  a  flue  by  a 

centrifugal   fan.  and   part  of  the  ammonia  liquor 

pi'oduced   is  returned   to  the  apparatus  in  a  fine 

spray  to  .allay  dust.—  J.  H.  J. 


.     G.   W.   and  J.   F. 
Yorks.     Eng.      Pat. 


Sewage  ;   Purificalion   of 

Navlor.      Deubv      Dale, 
0989,  .Tuly  9.  1915. 

.\  TANK  is  used  with  n  porous  floor  under  which 
pipes  are  laid  for  diffusing  air  through  the  floor  to 
aerate  the  sewage.  The  floor  of  the  tank  is  divided 
into  sections,  either  zones,  quadrants,  parallel 
strips,  or  squares.  The  pipes  \mder  the  floor  are 
placed  parallel  or  crossing  each  other,  and  Imvi- 
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alternate  perfovated  and  Mank  leustths.  so  as  to 
supply  air  to  altt-ruate  sections  of  tiie  floor.  The 
air  IS  supplied  under  a  low  pressure  through  vaUes 
controUeil  by  a  eloi'kwork  arrangement  whidi  is 
worked  so  as  to  supph'  air  to  the  various  sections 
alternately  or  in  any  d^.sired  combination. — J.  11.  J. 

Seicage-pitrifiiiiiij  mtitcrial  ;  Preparation  of  a . 

J.  von  Kruszewski,  Berlin.  Ger.  Pat.  288,29-1, 
May  20,  1!"U. 

CoKETi  fiecal  sludge  is  thiely  powdered  and  mixed 
with  a  very  small  quantity  of  a  soluble  or  sparingly 
soluble  copper  compound.  A  suitable  mixture 
contains,  for  exampk-.  1  grm.  Cu  per  kilo.,  and 
1  kilo,  is  suflicient  for  1  cl).m.  of  sewage.  The 
product  has  pronoiniced  germicidal  properties. 

—  A.  .S. 

Water ;     liemoviiiy     f/anes     absorbed     in .     C. 

Hulsmever.  Diisseidorf-Gratenberg.  Ger.  Pat. 
2.88,158:  Nov.  12,  191X 

Dissolved  gases  are  separated  from  water  by 
filtering  it  through  a  layer  of  turnings  or  shavings 
of  suitable  material,  or  through  a  bed  of  fibrous 
material,  such  as  hemp  or  horsehair.  The  water 
enters  a  receptacle  at  the  l)ottom.  flows  upwards 
through  a  funnel-shaped  distributing  plate  having 
openings  increasing  in  size  from  the  centre  towards 
the  periphery,  and  then  passes  tlu'ough  the  filtering 
layer,  and  is  drawn  olY  through  an  outlet  pipe 
which  passes  tlu'ough  the  cover  of  the  vessel  and 
extends  downwards  to  below  the  level  of  the 
water.  Below  the  open  end  of  the  outlet  pipe  is  a 
funnel-shaped  plate  which  prevents  the  liberated 
ga.ses  from  entering  the  pipe.  The  gases  collect 
in  the  upper  part  of  the  vessel  and  are  discharged 
at  intervals  thi-ough  a  valve  controlled  auto- 
matically by  a  floats — A.  S. 

Water  ;  Iinpid  removal  ofdissolced  oxyt/en  from . 

Permntit  A.-G.,  Berlin.  Ger.  Pat.  288.488, 
Feb.  8,  1914. 

W.\TER  is  freed  from  dissolved  oxygen  by  treating 
it  with  sodium  sulphite  and  then  fUtering  it  through 
porous  organic  or  inorganic  materials  coated  or 
impregnated  a\  ith  an  oxide,  especially  cobalt  oxide, 
capable  of  exerting  catalytic  action. — A.  S. 

Waier  ;  Preparation  of  a  filter  material  for  drinking 

.     W.   Schuler.    Isnv.      Ger.    Pat.   2S9.0G1, 

Feb.  4,  1914. 

Shall  coke,  with  or  >vithout  the  addition  of 
powdered  vegetable  or  animal  charcoal,  is  mixed 
with  powdered  magnesium  silicate,  as  talc  or 
asbestos,  and  witli  tar  or  a  mixture  of  tar  and 
petroleum,  or  petroleuru  or  a  similar  hydro- 
carbon alone.  The  mixture  is  suitahly  sliapod 
and  baked  out  of  contact  with  air.  The  material 
produced  has  great  permeabilitv  and  durabUitv 
and  conducts  electricity. — J.  H.J. 

Water;    Process  for  rendering icliich  has  been 

treated  -tcifh  sodium  hypochlorite  suHable  for 
drinking.  K.  Jorss,  Bostock.  Ger.  Pat.  289,495. 
Aug.  20.  1913. 

The  water  is  tieated  with  metallic  iron  in  presence 
of  carbon  dioxide,  when  the  hypochlorite  Ls  decom- 

Eosed  and  the  iron  oxidised  to  ferric  oxide  or  to 
icarbonate.  The  water  is  then  filtered  through 
a  natural  double  sihcate  containing  calcimu  oxide 
as  the  interchangeable  base. — J.  H.  J. 

Sol  and  mould  ;    Means  for  preventing ,  and 

for  fighting  parasitic  plant  diseases,   apart  from 

tvood  preservation.    F.  Pfenning.  BerUn-Wilmers- 

dorf.    Ger.  Pat.  289.220,  Oct. '30,  1913. 

"^HE  compounds  formed   by   th"  introduction  of 

alkyl  and  organic  acid  radicles  into  mono-  and 


dinitrophenols  possess  antiseptic  properties  at 
least  equal  to  those  of  the  original  compounds 
anil  are  nou-explosive.  They  have  also  the  advan- 
tage of  possessing  a  low  melting  point,  which 
makes  them  easy  of  application  for  the  purpose 
in  view.  The  compounds  are  soluble  in  oils  and 
the  Uke.  and  may  be  applied  as  such  solutions  or 
as  emidsions  with  soap. — T.  St. 

Waste  products  of  animal  carcases,  slaughter-house 

refuse,   and  the  like  :     Method  of  treating . 

A.  Somiiiermever.  Berlin.  Ger.  Pat.  289,525. 
Feb.  26,  1914." 
The  pulpy  mass  containing  water,  solid  matter, 
and  fat  is"  run  into  a  vessel  divided  into  a  lower 
compartment,  where  the  material  settles  into 
layew  according  to  the  dilTerent  densities  of  the 
substances  present,  and  an  upper  compartment 
heated  by  steam  coUs.  The  two  compartments  com- 
nmnicate  by  a  tube  which  pa,sses  through  the 
layer  of  fat  "in  the  lower  compartment,  and  inside 
this  tube  is  a  smaller  tube  wliich  opens  through 
the  side  of  the  first  into  the  aqueous  layer,  the 
upper  portion  extending  through  the  steam 
coils.  The  steam  escaping  from  this  inner  tube 
is  passed  through  the  heating  coils  of  a  second 
similar  receiver  into  which  the  thickened  mateiial 
from  the  first  can  be  transferred  by  pressure. 
^Vs  the  evaporation  proceeds,  the  temperature  is 
reduced,  whereby  the  danger  of  scorching  the 
material  is  avoided,  and  the  value  of  the  glue- 
substance  preserved. — T.  St. 
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-.    C.  E.  Stacy. 


Aloes  ; '  New  colour  reaction  for  - 

^Vnalyst.  1916,  41,  75. 
A  PINK  coloration  is  obtained  when  potassium 
feiricvauide  solution  is  added  to  a  cold  aqueous 
extract  of  Barbadoes  aloes  ;  the  coloration  does  not 
develop  if  either  the  reagent  or  test  solution  is  in 
excess.  The  reaction  "may  be  obtained  with 
a  solution  containing  1  part  of  aloes  per  10,000 
parts.  In  most  cases,  the  coloration  appears 
after  5  to  15  mins.,  but  its  appearance  may  be 
rendered  more  rapid  by  heating  the  mixture  just 
to  boihng.  In  more  concentrated  solutions  the 
coloiu^  is  deep  crimson  or  blood-red.  The  sub- 
stance giving  the  reaction  L^  only  slightly  soluble 
in  petroleum  spirit,  benzene,  and  chloroform, 
and  is  insoluble  in  ether  and  ethyl  acetate. 
Socotrine  and  Cape  aloes,  and  commercial  aloin, 
give  a  green  coloration  with  the  test,  whilst 
aqueous  extracts  of  Cascara  sagrada  or  rhubarb 
do  not  give  any  reaction.  The  coloration  yielded 
bv  Barbadoes  'aloes  is  destroyed  by  acids  and  by 
excess  of  alkalis  ;  small  quantities  of  alkalis 
interusify  the  reaction,  at  the  same  time  inodifying 
it  by  introducing  a  brown  tint. — W.  P.  S. 

Cephalin  from  egg  yolk,  Jcidney  and  liver  ;    Com- 
position oj .    P.  A.  Levene  and  C.  J.  \Nest. 

J.  Biol.  Chem.,  1916,  24,  111—116. 
Prepahations  of  cephalin  extracted  from  egg  yolk 
and  from  the  brain  or  liver,  and  also  from  the 
kidnev,  in  which  it  is  now  shown  to  occur,  were 
found"  to  possess  identical  properties  and  com- 
position, the  mo.st  convenient  source  of  cephalm 
beuig  the  brain. — T.  C. 

Carvone.     A.  Muller.     J.  prakt.  Chem.,  1916,  93, 

10—24. 
When-  carvone  is  heated  with  excess  of  hydi-o- 
chloric  acid  of  sp.gr.  1-19    in   a  sealed  tube  for  3 
hours  at  120' — 125^  C,  isomerisation  occurs  and  a 


436 


Ci-  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.     [April  15, 1916. 


yield  of  S7  "„  of  carvaorol  is  obtained.  A  yield 
of  Its — iiifo  of  carvixrol  can  liooMaiui-d  by  satur- 
atinc  I'arvoiif  with  liydroi:eii  ililoiido.  lioatiiig  the 
r»>sultiiig  addition  produi-t  (S-rhloro-A*-terpen-2- 
one)  at  2U»  _220- ('.  undei  a  roflux  condenser 
whi'st  passinsr  air  tlirtniirli  it.  and  then  distilling 
in  vaetto  :  the  addition  of  zinc  chloride  and  iilacial 
acetic  acid  pn'scril>eil  by  Heydder  (this  J.,  1SSI2. 
771)  is  nnneci-ssary.  t'arveiione  can  be  obtained 
in  a  similar  manner  fivim  dihydi-ocarvone  liy 
heatini;  it  with  hydrochloric  acid  in  a  sealed  tube 
at  120  — l;UV  V.  (yield  75 — 81  "„).  or  by  saturating 
it  with  hyilrt>.;en  chloride  and  heatiuir  the  resnltinj; 
S-chloroterpan-2-one  in  a  current  of  air  under  a 
reflux  condenser  (yield  10 — l.">"o  after  I — 2  hoin-s). 
A  sugirested  new  method  of  synthesising  terpenes. 
based  on  the  condensation  of  phenols  with  alde- 
hydes, is  outlined.  For  example,  o-cresol  is 
condensed  with  acetone  to  form  f>is-p-methyl-ni- 
hydroxybenzene-dimethylmethane.  from  which 
l-methyl-4-isopropyl-2-l>ydroxybenzene  and  1- 
methyl-2.t-dihydroxybenzene  are  olitained  by 
hydrolysis,  the  former  bein<:  subsecpiently  eon- 
verted  into  carvomenthol  by  means  of  Habatier 
and  .Senderens'  process  of  catalvti";  hvdrogenation. 

-A.  S. 

^-Phellandrene.  I,.  Francesconi  and  E.  Sernagiotto. 
Gaz.  Chiin.  Ital..  1916.  46,  I.,  110—127. 

/S-Phellandkexh  from  the  essential  of  Buplcurum 
frulicogum  (see  this  J.,  1012.  202)  diffeis  from  that 
obtained  from  other  sources  liy  its  higher  optical 
activity  ;  the  rotatory  power  of  the  fractions  con- 
sisting mainly  of  ^-phellandrene  ranges  from 
~65-  to  -  10-  with  rise  of  boUJng  point.  Experi- 
ments confined  mainly  to  the  action  of  nitrosyl 
chloride,  nitrous  acid,  antl  pota-ssium  permanganate 
respectively  on  the  fractions  containing  the 
terpene,  made  with  a  view  to  explain  this  ditlerence. 
led  to  the  conclusion  that  tlie  /i-pheUandrene  of 
B.  frulicOKiim  oil  has  a  rotatory  power  of  at  least 
•lo  ,  and  that  the  fractions  of  lower  rotalor\-  power, 
and  the^S-phellandrene  isolated  from  other  sources, 
are  mixtures  of  optical  enantiomorplis,  «ilh  the 
dextro-rotatory  form  predominating. — A.  S. 

lododihydroxyproyiiinc  (AHval).  a  ncir  iodine  prc- 
jxiralion.  H.  Liidcrs.  J.  Emniert,  and  O.  Better. 
Deut.sche  med.  Wochenschi..  1015.  41,  iiiS. 
Chem.-Zeit..  1910.  40,  Rep.,  5, 

Of  a  large  number  of  iodine  preparations  exananed, 
the  iodo-derivatives  of  glycols  proved  most  satis- 
factory, especially  the  o-iododihydroxypropane 
introduced  l)y  the"  Hochstei-  Farl>werke  under  the 
name  of  "  Alival."  The  new  compouml  forms 
white  lustrous  crystals  of  m.pt.  IK' — 19°  ('..  easily 
soluble  in  water,  alcohol,  and  ethyl  acetate,  and 
readily  resorbed.  It  is  different  from  the  com- 
pound described  in  the  literature  under  the  same 
name.  It  is  stated  by  Hotter,  as  a  result  of 
clinical  tests,  to  Ije  superior  to  all  iodine  prepara- 
tions hitherto  known  for  the  treatment  of  tertiarv 
s%7>hilLs. — A.  S. 

Cric  ficid  ;    Oridulion  of in  alkaline  solution. 

R.  Behrend  and  R.  Zieger.    Annalen,  1915,  410, 
337—373. 

The  suggestion  of  Behrend  (.Vnnalen.  100 J.  333, 
141)  that  the  oxidation  of  uric  acid  to  allantoin 
pa.s,ses  through  the  intermediate  stages  of  uric 
acid  glycol  and  glycoluinlhydroxycarboxylic  acid, 
is  found  to  be  untenable,  since  uric  acid  glycol  on 
treatment  with  alkali  and  subsefjuent  acidification 
gives  no  allantoin,  and  when  evapcjrated  with 
excess  of  concentrated  caustic  potasli,  gives  no 
potassium  uroxanate.  On  the  contrary,  when 
treated  with  weak  alkali  it  is  rapidly  decomposed 
with  evolution  of  ammonia,  and  the  product 
shows  no  murexide  reaction,  nor  could  any 
cr\-stalline  substance  be  o!>tained   from  it.     The 


alloxan  ring  has  therefore  been  broken.  It  is 
tentatively  suggested  that  the  intermediate  stages 
between  uric  acid  and  glycolurilliviUoxycarboxylic 
acid  may  be 

(1)  HO.CO.O.NH\_^       , 
NH^.CO.NH.C.NH/^"*"'^ 

(2)  HO.CO.noiD.XIIx 

XH..0O.XlI.t'(()U).XlI 

Atteinv)ts  to  prepare  compound  (2)  by  heating 
alloxanic  acid  or  its  methyl  ester  with  urea  and 
acetic  anhydride  were  unsuccessful  and  ]>roduced 
allantoin.  Hut  siu'-e  solid  acicl  potassivnn  urate 
.-uspended  in  a  little  water  and  oxidised  by  potas- 
sium permanganate  equivalent  to  one  atom  of 
oxygen  gives  oidy  very  small  <niantities  of  <Ulan- 
toiu,  wlule  if  the  same  salt  is  dissolved  in  sulliiient 
water  and  oxidised  in  the  same  «ay.  58 — 7t"o 
of  allantoin  is  produced,  and  oxidatioii  of  solid 
acid  pota.-isium  urate  with  addition  of  two  molecides 
of  caustic  potash  in  excess  produces  72",,  of  allaii 
toin,  there  Ls  some  support  for  the  view  that  uri' 
acid  is  only  oxidised  t<i  allantoin  wlien  it  is  tii-st 
split  up  iu  the  way  suggested, — F.  Sp. 

Urea  in  urine;  Determination  of - 


by  the  urease 
method.  D.  D.  van  Slvke  and  <i.  K.  Cullen. 
J.  Biol.  Chem.,  1910,  24,  117-122. 

The  slower  rate  of  aeration  and  consequent  pro- 
longation of  (he  time  required  to  drive  the  aunnonia 
over  into  the  standard  acid,  recommended  bv 
Fiske  (this  .1..  101(i,  140).  in  the  determination  of 
urea  by  the  urease  method,  is  unnecessary  if  the 
directions  given  iu  the  original  method  (J.  Biol. 
Chem..  10f4.  19,  211)  are  followed.  When  test- 
tubes  instead  of  bottles  are  used  to  hold  the 
standard  acid,  thus  giving  a  greater  depth  of 
absorliing  liquid,  every  trace"  of  ammonia  is 
rapidly  absorbed  if  a  moderate  current  of  air  is 
used  for  the  first  minute,  followed  by  a.3  fast  a 
current  as  is  possible  without  spattering.  A  drop 
of  caprjlic  alcohol  is  more  etTective  than  kerosene 
in  preventing  foaming.  Although  urease  in 
aqueous  extracts  containing  primary  and  secondai'y 
phosphate  preserves  most  of  its  activity  for 
several  weeks  when  kept  at  0°  C,  it  may.  from  some 
unknown  cause,  rapidly  lose  its  activity,  so  that  it  is 
safest  to  use  a  freshly-prepared  solution  of  a 
standard  preparation  of  dry  urease.  In  blank 
experiments  to  determine  th(;  purity  of  the  reagents, 
the  chief  source  of  the  correction  is  usually  the 
pota.ssiiim  carbonate  employed. — T.  C. 

Hydror/enation  of  an  aeetylenic  atcohol.  3.  S. 
Zaikind.  J.  Russ.  Phvs.-Chem.  Soc,  1915,  47, 
2045—2050. 

It  has  been  .shown  previously  that,  in  presence  of 
colloidal  palladium,  aeetylenic  7-glycols  absorb 
two  atoms  of  hydrogen  per  molecule  rapidly, 
subsequent  absorption  of  hydrogen  to  give  the 
saturated  compound  tlien  proceeding  considerably 
more  slowlv.  When  c-phenvl-fJ-methvl-A''-butin- 
/i-ol,  IIO.C(('H3)2.C  :  C.r«H,."  is  hydroiienlsed  in 
anhydrous  alcoholic  solution,  in  presence  ef 
colloidal  platinum  at  the  ordinary  temperature,  no 
"  break  "  occurs  in  the  rate  of  absorption  when 
the  amount  absorljed  corresponds  with  two  atom- 
of  hydrogen  per  molecule.  The  resultant  product 
of  the  reaction,  )3-phenvlethvldimethvlcarbinnl 
(\M.^.V\\^.rU„.C{Cl\^),.OU,  is"  a  viscous  liquid, 
b.pt.  114"  V.  under  85  mm.,  sp.gr.  0-9778  at  O"/*"  t'- 

— T.  H.  P. 

Anhi/drouK  aleohol.s  ;  Preparation  of .     L.  W- 

Winkler.     Z.  angew.  Chem.,   191(5.  29,  18. 

Alcohol  can  be  completely  dehydrated  by  dis 
tilling  it  in  presence  of  calcium  filings,  any  animonif 
formed  by  the  action  of  water  on  the  contamd 
mtridc  being  elinunated  subsequently.     The  filint-' 
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aie  sifted  in  a  coai-se  sieve  to  free  them  from 
powdered  nitride,  and  trace.s  of  oil  and  nuin-  nitride 
are  removed  liy  shakinc;  vigoroush-  with  dry 
carbon  tetracldoride  in  a.  glass-#toppered  fla-sk, 
transferring  to  .a  loosely  stoppered  funnel,  washing 
with  the  same  solvent,  and  then  drving  in  carbon 
dioxide.  The  al.idiol  is  ilistill<-d  with  the  purilled 
metal  (20  guns,  to  the  litre),  and  ammonia  is 
removed  from  the  distillate  bv  dissolving  ali/.arin 
m  it  (a  few  oentigrins.  t'>  the  litre),  .and  then 
adding  a  solution  of  about  0-5  grm.  of  tartaric  acid 
in  10  e.c.  of  the  distilled  alcohol  until  the  reddish- 
blue  colour  has  turned  to  a  pure  yellow.  After  the 
addition  of  a  few  more  drops  of  "the  acid  solution, 
the  alcohol  is  re-dL?tilled,  care  being  taken  to 
exclude  atmo.spheric  moisture. — E.  H.  "T. 

Alcoholic  products  ;   Xcthcrlands   Ciistnm.i  duiies  on 

.     Board    of    Trade    J.,    Mar.    23,    lOUi. 

A  Dl-TCH  Royal  Decree  of  the  29th  Januarv.  191.5, 
provides  that,  until  the  31st  December".  1917, 
inclusive,  the  Customs  duties  on  alcoholic  pro- 
ducts established  by  the  Roval  Decrees  of  the 
I  13th  January,  1910,  and  the  23rd  Februarv,  1912.* 
,   are  to  be  levied  at  the  following  rates  : 


Article, 

Rate  of  Import  Duty. 

Former.            Hew. 

Chloral  hvilrate  . . . 

Fl.    ets. 
Per  kilo. 

2  00 

3  40 

1  "0 
3     01) 

2  35 

Fl.  eta. 
P>r  kilo. 

2  20 

3  70 

2  05 

3  25 

2     60 

Sulphuric  ether 

Acetic  ether    

rollrKiion  .... 

chloniiiirm.  xiiirltun  nilri  dulcis.  .iriii 
all  other  siniihr  products  prepared 
from  or  with  alcohol    . . . 

A  Decree  of  the  Diit<>h  Minister  of  Finance, 
dated  the  19th  October.  1915.  states  that,  as 
alcohols  oth^T  than  ethyl  alcohol  (such  as  propvl 
alcohol,  butyl  alcohcl,  isobutvl  alcohol  and  amVl 
alcohol  [fusel  oil])  are  no  longer  regarded  as 
alcohol  for  the  purpose  of  the  Spirit  Law,  prepar- 
ations such  as  amyl  acetate,  amvl  nitrate,  amvl 
nitrite,  butyl  chloride,  butvl  x"vlol,  cvcloform 
zaponlac,  etc.,  can  no  longer  be  classed  as  -  all 
otJier  sumlar  products  prepared  from  or  with 
ilcohol.  Aldehyde  Is  to  be  classed  with  •'  all 
'UnUar  substances  prepared  from  or  with  alcohol." 
ibo  "^  *"^''''fo''e  to  pay  duty  at  the  rate  shown 

The  classification  of  various  articles  has  been 
letermined  by  Ministerial  Decrees  of  the  -^Oth 
Jctober  and  the  7th  December.  1915,  as  foUows  • 


Article. 


Classified  a«- 


'  Rate  of  Dutv. 


iutyl  xylol 


WDlshessuch  .i-  z.'xiKin  lac, 
eoosisting  of  guncotton 
IB  acetone  .ind  amvl  ace- 
tate, whether  mixed  or  not 
with  mineral  and  other  oil 

myl  •■jcetate  and  valerianic 
amyl  oxide 


Oils  not  speci-  F]  (.j, 

ally  mentioned     100  kilos,  o'   si 


Paints  ground  in 
oil 

Perfumery 


5°o  «(/  raJorem 


•  Se»  this  Journal,  lOtO,  297. 

■Ikaloids  of  calabar  beans.      V.      iction  of  uhciml 
x^yanale.     Pheuylated  homoloques  of  escrine  and 

19l(ri9r46-:59  °^°°°"''*-     ^"""    ^'''-   ^^^'■ 

ISZ'^.^ti""  "/■  ""^  '"'"'  9"«"'''^  of  essential  oils 
[essences)  in  liqueurs.     Muttelet.     See  XYIII. 


Patents. 

P-Dimelhylaminophenylarsinie  acid  ;  Derivatives  of 
~       .     W.  P.  Thompson,  Liverpool.     From  Soc. 
Anon,  les  Ftablissements  Potdenc  Frires,  Parts. 
.   Eng.  Pat.  22.521.  Nov.  U,  1014. 
CnxTUAHY  to  the  usual  experience  with  dimethyl- 
amhne  derivatives  contaimng  an  acid    radicle  "in 
the  /wrn-position.  dimcthvlaniinophenvlarsinic  acid 
can    be   easily   nifrati-d   witli   a  mixtv'ire   of   nitric 
acid   or  an  alkali   nitrate  and   sulphuric   acid  in 
water.     According  to  the  conditions  of  nitration 
it      gi\es      either      the      mono-nitro      compound, 
>.((;H3),  :   XO,  :  .VsO(()lI),  =1  :  2  :  1.     along   with 
ill    "'"'^thylnitrosaminobenzene- 1  -arsinic    a'Hd.    or 
the    former   only,    or   a    mixture    of    two    dinitro 
derivatives.     The  mono-nitro  compound  bv  treat- 
?'-j''*i"'*'^  'ilkali  and  subsequent  reduction,  gives 
p"^]  "'''3'"'no-4- 1  '-dihydroxyarsenobeuzene.     which 
IS  thus  obtained  by  a  simpler  and  cheaper  process 
than  had  previously  been  used.-   B.  V.  S. 

P(ira[hydr]o.vy-nieta-aminoj)henylarsinic  arid  ;  Pre- 
paration  of ,     A,    .Mounevrat.   Paris.     Eng. 

Pat.  30S7,  Feb.  25.  1915. 

p-HYDROXY-m-A.vi:ixopHEXYL.A.RSlxic  acid  Is  ob- 
tained by  the  electrolvtic  reduction  of  p-hvdroxj- 
wt-mtrophenylarsinic  acid.  The  electrolysis  is 
eltected  by  a  current  of  2  amps,  at  Si — 1  volts  in 
^double  cell,  the  outer  cell  containing"' the  solution 
of  the  nitro-compound  in  a  large  excess  of  caustic 
soda  over  a  layer  of  mercury  as  cathode,  the  Inner 
cell  containing  a  nickel  anode  immersed  in  caustic 
soda  solution.  —B.  V.  .S. 

P-[Hydr]o.ryiihenylarsini<-  acid ;.  Manufacture  of 
'"~~-  ^-  ^^-  Kay,  Liverpool.  Eng.  Pat. 
6322.  Apr.  2.S,  1915. 

The  acid  Is  obtained  as  a  thick  svrupv  solution  by 
the  method  described  in  Ger.  P"at.  2"05.616,  from 
phenol  and  arsenic  acid,  and  is  purified  through 
the  medium  of  the  sodium  salt,  ^^hich  is  easily 
crystallisable. — B.  \".  S. 

Pseudo-ionone     to     ionone  ;      Conversion     oi . 

G.  .Schultz.  Munich,  and  E.  Gottelmann, 
Mainz.  Ger.  Pat.  288,688.  July  21.  1914. 
PsEUDo-ioxoxE  is  Converted  to  ionone  by  heating 
it  with  acetic,  propionic,  butyric,  or  benzoic  acid, 
phenols,  or  phenolcarboxylic  acids  for  a  long  tinie 
?*  i}^^' — ^^^*  ^ '  ^^  repeated  heating  of  the 
higher  boiling  fraction  containing  unchanged 
pseudo-ionone,  a  yield  of  70%  can  be  olitained. 

— F.  Sp. 

Perfumes   and   flavouring   materials ;     Solvent   and 

fixing   medium    lor .       E.    Saclise   und    Co., 

Leipzig.     Ger.  Pat    288,952.  INIar.  30,  1915. 

AxKYi.  esters  of  acetylsalicylic  acid  are  used  as 

solvents   and   fixing   mediums   for   perfumes   and 

flavouring  materials. — A.  S. 

Mercuric  iodide  preparation  ;  Manufacture  of  a — — 
for  therapeutic  use.  Kalle  und  Co.  Ger.  Pat. 
288,965,  Feb.  5,  1914. 

A  mercIjKIc  iodide  preparation,  rapid  and  painless 
in  its  therapeutic  action,  is  obtained  by  mixing 
neutral  aqueous  solutions  of  casein  salts  and 
mercuric  iodide  in  the  required  proportions, 
precipitating  the  In.soluble  adsorption  compound 
by  means  of  an  organic  acid,  and  converting  the 
precipitate  into  a  water-soluble  colloid  by  treat- 
ment with  alkali.- — F.  Sp. 

Trichlorobutyl     alcohol  ;      Process     for     preparing 

esters  of .      R.   Wolffensteiu,   Berlin.      Ger. 

Pat.  289.001.  Xov.  22,  1913. 

Trichlororutyl  alcohol  is  converted  into  the 
acid    malonic    ester     by    the    usual    methods    of 
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estorificatioii.  This  estfi-  and  its  salts  posSess  the 
same  atialsjosio  pixipertios  ns  tlio  orijrinal  alcohol, 
without  its  aiiivsthetii-  ad  ion. — J.  V-  H. 


Eaters  of  aniino-aeids  (nniiiio-ncid  esters  of  aeetone- 

chloroform)  :    PreDiiralion  oi .     R.  WollTen- 

st^in.  Berlin,    lior.  Fat.  289.420.  fSept.  21,  1913. 

AiIlNO-.\clD  esters  of  aectone-elilofoform  are 
made  tiy  the  eondensjition  of  iiionolialojjenacetio 
esters  of  triihlorotertiarylmtyl  aUohol  with 
secondary  aliphatii-  amines.  They  form  with 
acids  easily  soluble  sjilts  which  are  strong  soporilics. 
e.fj..  the  hydrochlorides  of  diethylglyiine  tertiary- 
trichlorotjutyl  ester  and  of  din\ethylglyciue  terti- 
arytrichloroimtvl  ester. — F.  Sp. 


Ureas  and  thioureas  of  the  urmnalic  series  ;  Process 

for   preparing   mixed .      Farbenfabr.    vorm. 

F.  Baver  und  Co.,  Elberfeld.    Cier.  Pat.  289. Ui3, 
June   13.   1914. 

Two  different  amino-acids  of  the  aromatic  series,  at 
least  one  of  which  belongs  to  the  naphthalene 
series,  ha\ing  amino-acid  residues  substituted 
in  theii"  amino  groups,  are  treated  in  molecular 
proportions  with  phosgene,  thiophosgene.  or  a 
substitute  for  these.  The  mixed  ureas  and 
tliioureas  so  obtained  possess  therapeutic  pro- 
perties analogous  to  those  specified  in  (ier.  Pat. 
278.122  (this  .1.,  1914.  825).  They  are  mostly 
yellow  to  brown  in  colour  and  precipitated  from 
aqueous  solution  by  salt  or  alcohol.  Those  which 
contain  free  hydroxy!  groups  yield  azo-dyestulVs 
when  coupled  with  diazo-compounds. — J.  F.  B. 


Ureas    and    thioureas    of    the    naphthalene   series; 

Manufacture  of .      Fai'bcufabr    vorm       F. 

Baver  und  Co.'  (ier.  Pats,  (a)  280.270  and  (B) 
289.271,  .May  3.  1914.  and  (c)  289.272.  May  13. 
1914.  Additions  to  Uer.  Pat.  278,122  (see  Fr. 
Pat.  471,933  ;   this  J.,  1915,  347). 

{\)  Thf:  process  described  in  the  principal  patent 
is  altered  by  starting  from  naphthylaminesulphonic 
acids  .substituted  in  the  amino  group  by  aromatic 
auunoaiidyl  radicles  other  than  those  of  the 
benzene  series,  or  their  derivatives,  and  these 
compounds,  as  well  as  those  of  the  principal 
patent  and  the  previous  additions,  may  be  treated 
with  thiophosgene  and  its  equivalents  instead  of 
with  phosgene,  so  as  to  produce  the  corresponding 
thioureas.  In  the  case  of  di-  or  polysulphonic 
acids,  the  acid  or  neutral  sodium  salts  are  \ised, 
of  which  the  latter  are  more  soluble.  Their 
di.azo  compounds  are  generally  yellow,  and  give 
orange  to  blui.sh-red  dyes  when  coupled  with  K- 
salt.  The  new  ureas  and  thioureas  are  white  or 
brown  powders,  which  can  be  separated  from  their 
aqueous  .solutions  by  common  salt.  They  possess 
valuable  therapeutic  properties,  (b)  Instead  of 
the  aminoacylated  1.8-aminonaphlholsulphonic 
acids  of  the  principal  patent,  other  aminoacylated 
aminonaphtholsulplioni<-  acids  are  used.  The 
products  derived  from  these  are  relatively  harmless 
to  the  organism  but  strongly  destructive  to  blood 
para.sites.  K.xamples  of  starting  materials  are 
7j-aminobenzoyl-  2  -  amino  -  8  -  naphthol  -3.0-  di- 
Hulphonic  acid,  2.5.7-  or  2.8.6-aminonaphthol- 
sulphonic  acid,  2-amino-5-naphthol-l  .7-disulphonic 
acid,  l-amino-5-naphthol-2.7-disulplionii-  acid,  etc. 
(C)  Aminonaphthalenesulphonic  ai-ids  substituted 
in  lh<!  amino  group  by  the  aminophenylurea 
radicle  are  used  for  the  preparation  of  ureas  and 
thioureas.  The  di-  and  polysulplionic  acids  form 
acid  and  neutral  sodium  salts  of  which  th";  latter 
are  u.sually  the  more  soluble.  The  diazo  deriva- 
tives of  the  acids  when  coupled  with  K-.salt  form 
yellowish-red  to  bluish-red  dyes. — -F.  .Sp. 


Mercurial   quinolinc   dericalifes ;     Preparation   of 

.    Chem.  Fab.  von  Hevden  A.-G.    (ier.  Pat. 

289.241).  June  13,  1913. 
Dkkiv.\tives  of  quinoline  which  contain  one  or 
more  acid  salt -forming  groups  are  heated,  either 
in  the  form  of  their  mercury  salts  or  mixed  with 
mercury  compounds  which  form  mercury  salt>. 
until  the  meri-ury-iuiinoline  coni|)Ound  becomes 
soluble  in  alkali.  iSolid  compounds  coiitait\ing 
mercury  are  tlureby  ol)tainei!,  and  by  suitable 
choice  of  the  substituent  groups  in  the  iiuinolinc. 
the  separation  of  mercury  in  the  organism  maj 
be  graded  to  suit  the  patient.  K.nitnples — Hydr- 
oxy mercuri-;i-8-h  yd  roxjquinolinecarboxylic  acid, 
hydroxymercuri-S  -  hydroxyquinoline  -  5  -  sulphoiii' 
acid.  hydroxynierciu'i-2  -phein  l(|uinoline- 1-carl' 
oxylic  acid,  hydroxy mercuriquiuoline-8-sulphoni. 
acid,  mercuri-8-hydroxyquinoline  chloride. — P.  Sp. 


Silver  (jtycocholaie  compound  easily  soluble  in  water  ; 

Preparation   of  a .      I^arbw.   vorm.   Meistcr. 

Lucius,  und  Briining.    Ger.  Pat.  289.182.  July  7. 

1914.  Addition  to  Ger.   I'al.   284.998  (this  J., 

1915.  116(i). 

-V  .SOI.IBLE  silver  glycocholate  comiiound  is  pre 
duced  by  treating  silver  salts  with  glycocholati - 
in  the  presence  of  ammonia.  The  acid  radicle  i]| 
the  silver  salt  may  be  removed  either  by  carrying 
out  the  reaction  under  such  conditions  that  the 
l)y-))roduct  separates  spoiitaneou.sly,  or  the  com- 
pound which  it  forms  with  the  base  of  the  glyco- 
cholate may  l>e  precipitated  with  the  silver 
glycocholate.  or  left  in  solution  with  it,  to  be 
separated  by  extraction  or  i)recipitation  reagents 
respectively,  or  it  may  be  removed  by  the 
addition  of  a  base,  or  converted  by  some  suitable 
reagent  into  a  salt  adapted  for  separation. — F.  Sp. 


Trialkylhydantoins  ;      Preparation     of .         .\. 

Einliorn,  Munich.    Ger.Pat.2S9,248.Apr.l0,19U 

DiKTHYr.HYDANTOiN,  in  Spite  of  its  close  analopj 
to  diethylbarbitviric  acid,  is  not  a  useful  soporifli-. 
but  the  trialkylhydantoins  (2.4-diketo-5.5.3-tri- 
alkyltetrahydroiminazoles)  prepared  by  alkylatinii 
2.4  -  diketo  -  5.5  -  dialkylteti-ahydroiminazole.  arc 
therapeutically  valuable  on  account  of  their 
hypnotic  action. — F.  Sp. 


Alkaloids  of  the  morphine  series  ;    Process  for  pn- 

paring and  their  salts  containing  no  N-methyt 

groups.  F.  Hoffmann- La  Kocho  und  Co- 
Ger.  Pat.  289.273,  Dec.  9.  1914.  Addition  te 
(ier.  Pat.  28(5,743  (this  J.,  1910,  197). 

CYAN'OGliN  chloride  or  liromidc  is  allowed  to  act  on 
the  com])ounds  obtained  by  acetylating  the  frn 
hydroxy!  groups  of  alkaloids  of  the  morphiii' 
series.  "  Example. — A  solution  of  ICO  i)arts  i>l 
diacetylmorphine  in  100  parts  of  chloroform  i^ 
added"  to  100  parts  of  chloroform  (  ontaining  2'l 
parts  of  cvanogen  <h!oride,  and  the  mixture  is 
heated  to  .5"5° — 00°  C.  for  an  hour.  The  remaiiidcr 
of  tlie  process  is  the  same  as  that  of  the  princip.Tl 
patent. — F.  Sp. 

A'--4  Uylnorcodeine    and     N-alhildihydronorrodeine 

Preparation  of .    F.  lloftmann-La  Hocheimd 

Co.  Ger.  Pat.  289.274.  May  11,  1915. 
O-Allylnokcodkinic  and  its  reduction  product  arc 
inactive  towards  rabbits,  even  in  large  dosc.s. 
The  X-allyl  derivatives.  how<'ver,  prenared  by 
introducing  the  allyl  group  into  norcofleme  nm! 
dihydtonorcodeine,  arc  energetic  antidotes  <" 
morphine,  considerably  surp.assing  atropine  and 
other  known  antidotes  in  this  respect. — F.  Sr. 
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Dikclopytrolidine  derivatives  ;    Preparation  of . 

Clu'iii.    Fabr.   auf   Action,  vorm.     E.    ScluTin*;. 

(ier.  Pat.  :iXi).247.  .\iig.  2?,.  1914. 
Dkiiivatives     of     I'iki'topyii-olidiiii'     wliich     are 
valimlili"  ill  tlie  treat niciit  of  jjoiit  and  rlieviuiatisin 
of  the  joints,  are   prodiieed    by   reducing  diketo- 
pyri-olidines  of  tlie  <;eneral  formula  : 


'(4) 

CO- 


(5)  (i)/NR 


(in  which  K  and  R ,  arc  any  radicle,  and  1?  ^  an  acid 
(  radicle)  with  zinc  and  acetic  acid.  Two  or  four 
hydrogen  atoms  are  taken  up.  Exmirplcs. — The 
reduction  products  of  1.2-diphenyl-:i-acetyl-4.5- 
diketopyrrolidine.  ]-o-melhox>-phenyl-2-phenyl-3- 
I  acetyl- t.J-diketopyrro!idine.  l-o-2-p-diiuethoxy- 
diphenyl  -  3  -  acetyldiketopyiTolidine.  \  -  p  -2  -  p  - 
dimethoxydiphenyl-3-acetyldiketopyrrolidine.  1.2- 
diphonyl-8-benzoyl-1..5-diketop>Trolidine.  and  1.2- 
diphenyl-4..5-diketop>Trolidine-3-carboxylic  acid 
ethyl  ester. — F.  .Sp. 

Sugars  and   iormaldehiide ;     Preparations   of 

I       Bauer  u.  Co.,  Berlin.'  Ger.  Pat.  289,342,  Dec.  13, 
1913. 

Solid,  highly  concentrated  preparations  of  sugar 
and  formaldehyde  are  obtained  by  treating  a  melted 
mixture  of  lactose  and  dextrose  with  gaseous 
formaldehyde  under  atmospheric  pressure.  Ex- 
ample : — RO  parts  of  dextrose  is  melted,  90  parts  of 
lactose  is  added.  36  parts  of  gaseous  formaldehyde 
is  led  into  the  mixture,  and  150  parts  of  lactose 
gradually  added,  with  constant  heating  and 
stirring.  The  clear  liquid  melt  is  poured  on  to 
a  layer  of  150  parts  of  lactose,  the  whole  is  cooled, 
powdered,  and  made  into  tablets  for  medicinal  use. 

— F.  Sp. 


Tobacco  products  , 
cOTitent   of  - 


Process  for  reducing  the  nicotine 
W.     Ebert,    Charlottenburg. 
Ger.  Pat.  288,582,  Mar.  15,  1914. 

Tobacco  products  such  as  cigars,  smoking  or 
chewing  tobacco,  or  snuff,  are  exposed  for  a  long 
time  to  a  moist  atmosphere  and  then  heated 
rapidly  to  about  150°  C,  the  vapours  evolved  : 
being  removed  by  a  suction  device.  The  nicotine 
content  is  thus  reduced  by  35 — 50  %.  and  on  • 
repeating  the  treatment,  by  65 — 80  "o,  without 
adversely   affecting   the    qualitv   of   the   tobacco. 

—A.  S. 

Process  for  preparing  non-deliquescent  calcium 
chloride  coinpounds  [with  milk  sugar]  sohible  in 
tcater.    Ger.  Pat.  288,966.    See  VII. 

Process  for  obtaining  drying  cnls  from  high-boiling 
fractions  of  lurpentine  oil  residues  {from  manu- 
facture of  artificial  camphor,  terpineo!.  etc.X 
Ger.  Pat.  289,655.    Sec  XIII. 

Process  of  introducimi  iron  into  foods,  drugs,  and 
beverages.     U.S.  Pat.    1,171.739.     See  XIXa. 


XXI.    PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

iradation  ;     Changes    in    effected   hy   a   pre-  , 

limiiiary    bath    of    bichromate.       Liippo-Ci-amer.  ' 
Phot.   Jnd..  1915,  Heft  29.       Z.  angew.  Chem.. 
1916,  29,  Ref..  41. 

F  bromide-  or  other  gas-light  paper  or  ordinary 


dry  plate  is  immersed  for  20 — 30  seconds  in  a 
0-5  °„  solution  of  potassium  bichromate,  rin.sed, 
and  tlu-n  developed  as  usual,  the  high  liglits  will 
be  toni'd  down  and  a  general  ellect  produced 
similar  to  that  obtained  by  treatinjj  the  paper  or 
plates  with  persulphate.  The  bichromate  does 
not  atTect  the  developer,  but  the  high  lights  in  the 
latent  image  are  affected  more  strongly  than  the 
half  tones  and  shadows.  This  phenomenon  is 
attributed  to  the  clisintegration  of  th(^  silver 
bromide  Ijy  light,  with  a  resultant  higher  degree  of 
dispersion  "and   reactivity. — A.  B.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Rapid  determination  of  chloric  acid  and  chlorates. 
Taylor.     See   VII. 

Patext. 

Smokeless  powder  charges  and  smokeless  poicder 
grains  for  use  therein.  E.  C.  R.  Marks.  London, 
From  Ordnance  Improvement  Co.,  New  York. 
Eng.  Pat.  5927,  Apr.  20,  1915. 

The  charge  is  composed  of  a  number  of  flat  or 
spherically  curved  discs  ha^•ing  a  plain,  scalloped 
or  grooved  periphery  and  one  or  more  longitudinal 
perforations,  and  provided  on  one  face  with 
projections  of  relatively  small  area,  which  keep 
the  grain  from  close  contact  with  the  adjacent 
grain,  thus  leaving  free  communication  over  nearly 
the  whole  surface  of  the  disc.  The  other  face  of 
each  grain  may  have  recesses  which  correspond 
and  interlock  with  the  projections  on  the  adjacent 
grain  and  the  discs  thus  arranged  in  interspaced 
relationship  may  be  kept  in  position  by  means  of  a 
binding  device  passed  tlu-ough  longitudinal  open- 
ings. The  ignition  powder  charge  may  be  placed 
in  a  hollow  cylinder  fitting  into  axial  ojienings 
in  the  grains. — C.  A.  M. 


XXffl.— ANALYSIS. 

Differentiation   of   natural   and   artifif-ial   asphalts. 
Graefe.     See  IIa. 


Distinguishing     natural     and     artificial     asphalts. 
Bratter.     See  IIa. 


Solubility  of  naphthalene  in  ammonia  as  a  cause 
of  stoppage  of  pipes.  [Determination  of  naphtha- 
lene.]    Hilpert.     -S'esIII. 

Properties  of  wool  and  a  new  chemical  method  for 
the  detection  of  damaged  wool.  Von  Allworden. 
See  V. 


Rapid  determination  of  chloric  acid  and  chlorates. 
Tavlor.     See  VII. 


Determination  of  irithionates  in   presence  of  ietra- 
ihionates.     Sander.     See  VII. 

Determination    of   Prussian   blue    in   spent   oxide. 
Randall.     See  VII. 


Nitrogen  content  of  humus  cf  acid  soils. 
and  Bishop.     See  XVI. 


Alway 


Determination  of  starch  in  rata  potatoes.     Ewers 
See  XVII. 
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Deiermiiiation    oi    nicthi/l    alcohol    in    presence    of 
ethyl  alcohol.     Heif.     See  XVIII. 

Detennintition  of  the  total  quoixtity  of  essential 
oils  {essences)  in  liqueurg.    Muttelet.    See  XVIH. 

Deterntination    of    lactose    and    sucrose    in    mxlk- 
chocolale.     \'on  Fellenberg.     See  XIXa. 

Lintits  of  scnsiticeness  of  colour  reactions  of  proteins 
and  peptonising  enzymes.  Kakuziii  and  others. 
See  X1X.\. 

Detection  of  maijnesia  derived  from  the  traste  Uqttor 
of  the  potash  industry  [in  river  water].  Pfeifft-r. 
See  XIXb. 

Determination  of  xtrea  in  urine  by  the  urease  method. 
Van  Slyke  and  CuUen.     See  XX. 

Neir  colour  reaction    for  aloes.     Stacy.     See  XX. 


Trade  Report. 

Prnhibiled  exports.  Order  in  Council,  March  16,1916. 

The  ho!»dings  ''  Sucrar.  refined  and  candy  "  and 
'■  Sugar,  unrefined  "  in  the  list  of  n;oods  the 
exportation  of  wliich  Ls  prohibited  to  all  destina- 
tioiLS  are  replaced  by  the  lieading  "  Cane  and  beet 
sugar,  unrefined  or  refined,  iiicludinsi  candy." 
The  exportation  of  the  followinsr  is  j)roliibited  to 
all  destinations  : — Acetic  acid  ;  fi'rro-niolybdenuni ; 
ferro-silicon  :  fcrro-tunj~tcn  ;  photographic  sensi- 
tive films,  plates,  and  printing  paper,  whether 
exposed  or  not  :  platinum,  .salts  of  :  radium  ; 
tungsten.  On  and  after  Marc^h  27th,  1910,  the 
exportation  of  "  Manufa<tured  fuel  "  is  prohibited 
to  all  destinations  abroad  other  than  British 
Possessions  and  Protectorates.  The  exportation 
of  the  follow  ing  is  proldbited  to  all  foreign  countries 
in  Europe  and  on  the  Mediterranean  and  Black 
Seas,  other  than  Prance.  Russia  (except  through 
Baltic  Ports).  Italy.  Spain,  and  Portugal  ^— 
Absinthe  :  l>ariinn  sidphate  ;  calcium  sulphate  ; 
iron  sulphates  :  sodium  sulphate  and  bisulphate 
(including  nitre  cake)  ;  strontium  sulphate  ;  glucose 
and  malt  .sugar  ;  .salt,  rock  and  white,  except 
table  salt. 

Switzerland  :  Prohibited  exports. 

A   dechep:   of  the   Swiss   Federal    Council,    dated 
March     bth,     prohibits    the    exportation    of    the 
following     articles     from     Switzeiland,     as     from 
.March  .nth  : — Alkaloids  and  glucosides  of  all  kinds, 
and    their   salts   and    combinations-  in    so    far   as    ' 
exportation    is    not    already    proliibitcd  ;    calcium 
carbide  ;   formaldehyde   prepaiation.s   and    deriva- 
tives— in    so    far   as    exportation    is    not    already 
prohibited  ;  glass  and  gla.ss  warts  of  all  kinds.  «ith    i 
the  following  exceptions,  viz.,  vitrifications,  enamel. 
gla.ss  beads.  gla.ss  mounted  in  metal   funpainted). 
paintings  f>n  glass  and   "  Ufho/ihanies  "  ;  glycerin, 
crude. and  glycerin  lye;  ferro-silicon.  in  the  rough: 
iron  wares    of   all  kinds,    with  the   exception    of   i 
machines  other  than  for  textile  industries,  watches 
and    detached     parts    thereof,     instruments    and 
apparatus — in  so  far  a-s  exportation  is  not  already 
prohibited  ;  manganese,  chromium,     molybdenurii    I 
titanium,  uranium,  vanadium,  and  wolfram  (tung-    ; 


sten  ore),  in  the  metallic  state,  even  combined  one 
with  another  or  with  other  metals,  uiimnnufao- 
turod.  or  in  powder,  t)ai-s,  wire  and  sheets — in  so 
far  as  exportation  is  not  already  prohibited  ; 
metallic  ai-senic,  cadmium,  cobalt  ;  metals  and 
metallic  compositions  not  specially  provided  for 
in  the  TarilT, 

Application  of  science  to  industry  in  A  usiralia. 
lieport  of  Special  Cmnmittcc.  Board  of  Trade 
J„  Mar,   Ui,  1910. 

j^  the  result  of  a  conference  representative  of 
science  and  imlustry  in  Australia,  which  wag 
convened  liy  the  Prime  Minister  of  the  Common- 
wejilth  early  in  January,  a  t'ommitteo  waa 
appointed  to  formulate  a  scheme  for  the  application 
of  science  to  industry.  The  Report  of  this 
Committee  has  been  approved  generally-  by  the 
Cabinet,  The  following  extracts  are  taken"  from 
the  Committee's   Report  : — 

The  Comnuttee  recommend  the  formation  of 
Commonwealth  Institute  of  Science  and  Indiustrv. 
under  the  control  of  directors  possessing  the  highest 
business  and  scientific  attainments,  acting  with 
the  adxice  and  co-operation  of  a  council,  repre- 
senting science  and  the  primary  and  secondary 
indu.stries  of  Australia. 

.\inong  the  fumtions  which,  it  is  recommended, 
should  be  assigned  to  the  proposed  Institute  are 
the  following  : — («)  To  consider  and  initiate 
scientific  researches  in  connection  with,  or  for  the 
promotion  of,  primary  or  secondary  inckistries  in 
the  Commonwealth  ;  (6)  the  collection  of  industrial 
scientific  information  and  the  formation  of  a  bureau 
for  its  dissemination  amongst  those  engaged  in 
industry  ;  and  (c)  the  establishment  of  national 
laboratories. 

In  conclusion  the  Committee  puts  forward  the 
following  recommendation.s  for  immediate  action, 
and  these  recommendations  ha\e  been  accepted 
by  the  Cabinet  : — 

(1)  That  until  the  Institute  be  estatilisbed  an 
advisory  council  be  appointed  by  the  Governor- 
General  in  Council  particularly   to  carry  out  the' 
objects  expressed  in  resolutions  (a)  and  (6)  above.: 

(2)  That  the  Federal  and  State  .Munitions 
Comnutt«es.  heads  of  the  Commonwealth  and 
State  scientific  departments,  and  Ijodies  repre-l 
sentative  of  Conuuonwealth  manufacture,  com-| 
merce,  agriculture,  nuning  and  engineering,  the  I 
univeisities  and  technical  colleges,  and  privatei 
enterprises  be  invited  to  suggest  branches  of! 
industrial  scientific  research,  in  which  invc-itigationj 
woidd  be  of  immediate  practical  use  to  producers' 
and  manufa'turers, 

(8)  That    the    advisory    council    be    appointed 
forthwith,  and  that  when  appointed  it  should  take 
steps  immediately   to  iniiiate  research  work  into! 
the  most  pressing  matters  needing  investigation 
and  seek  the  co-operation  of  existing  institulioi 


and  also  utilise  the  resources  of  stalT  and  eqiiiji 

■        -  ^        ■      ■    111. 

present  time. 


ment    at    the    Commonwealth's    disposal  at  tl 


(4)  The  Committee  suggest  for  the  consideratim 
of  the  advisory  council  that  the  followir.g  problems 
among  others,  are  pressing  :--Tlie  sbceii-fly  pe.-il 
improved  methods  of  extraiting  zinc  from  .\u>tra 
lian  ores,  including  the  commcrcicnl  nianiifaclui-' 
of  electrolytic  zinc;  the  utilisation  of  brown  cci.il 
with  recovery  of  by-products  ;  the  introductiei 
of  a  mechanical  cotton  picker  :  the  eradication  i< 
the  prickly  pear  ;  the  production  of  ahiniiniun 
and  fcn-o  alloys  :  the  recovery  of  potiisli.  manii 
facture  of  alkali,  and  condeiLsation  of  sulphun'u, 
a<id  gas,  at  present  Ixing  wasted  ;  the  cullivatim 
of  useful  indigenous  gra.sses  and  salt  bushes  ;  aii' 
the  manufacture  of  fine  chemicals,  drugs,  arn 
explosives. 

(5)  That  funds  be  placed  at  the  disposal  of  lli 
advisory  couik  il  for  the  above  purpose.*. 
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nomination  form,  and  the  member  nominated 
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Burton  to  act  as  Secretary  pro  ton. 


Canadian  Section. 


HeHing  held  at  Torotiioon  Thursday,  lOth  February, 
191C. 


PROF.  J.  WATSOX  BATS  IS  THE  CH^UK. 


THE  BEET  SUGAR  INDUSTRY  IN  CANADA. 
BY  DR.  mich.\p:i,  potvuet. 
\|^  clayey  loam  is  the  best  soil  for  beet  crops, 
'•It  hough  sometimes  a  more  or  less  sandv  loam. 


as  in  Berlin,  Ontario,  gives  a  good  crop  of  high 
percentage  beets.  Heavy  clay  is  not  advisable, 
but  if  this  type  of  soil  gets  an  application  of  lime 
in  the  fall,  before  ploughing,  good  results  can 
be  expected.  Lime  in  the  soil  is  very  important. 
As  a  nile  this  view  is  neglected  by  the  farmei-s. 
Lime  is  absolutely  necessary  on  marshy  land, 
which  as  a  rule  is  more  or  less  sour.  Quicklime 
should  not  be  used.  A  finely  powdered  lime  rock  is 
the  most  suitable. 

The  ploughing  of  a  beet  field  is  very  important. 
Starting  the  first  year  up  to  6  in.  deep,  the  plough- 
ing in  following  years  should  increase  in  depth, 
and  it  is  not  uncommon  in  Colorado  to  see  the 
power  engines  plough  as  deep  as  2  ft.  The  rows 
in  a  beet  field  are  usually  18  in.  apart.  For  the 
sowing,  which  usually  takes  place  in  April,  about 
15  lb.  of  beet  seed  per  acre  is  used.  After  the 
plants  show  four  leaves,  they  are  thinned  out, 
leaving  a  strong  plant  every  10  in.  Thorough 
cultivation  is  necessary  ;  it  keeps  the  soil  airy 
and  prevents  rot-bacteria  doing  their  ruinous 
work.  Most  of  the  failures  in  the  raising  of  beet 
crops  are  due  to  insufficient  cultivation.  According 
to  weather  conditions,  the  harvest  starts  in  the 
middle  of  .September.  In  Colorado,  about  80% 
of  the  beet  plants  grow  to  maturity  ;  in  Michigan 
and  Canada,  only  about  65%. 

The  beets,  after  being  ploughed  out,  are  topped. 
Beside  the  leaves,  a  small  part  of  the  beet, 
the  crown,  also  is  cut  off.  The  beet  tops  are 
rather  valuable  ;  if  they  are  left  on  the  field  for 
cattle  food,  about  40%  gets  lost  by  trampUng 
under.  If  the  beet  plants  show  attack  by  diseases 
it  is  advisable  to  haul  the  tops  from  the  field  in 
order  to  prevent  the  over-wintering  on  the  field 
of  the  bacteria  in  the  tops.  If  the  cause  of  the 
diseases  is  ploughed  under  again,  it  undoubtedly 
will  affect  the  following  crop.  The  yield  of  a  beet 
crop  differs  according  to  climatic  conditions,  and 
the  work  done  in  the  field.  The  average  for 
California  is  12  tons:  Colorado,  11  tons;  and  for 
Michigan  and  Canada  10  tons  per  acre.  As  a  rule, 
the  more  work  that  is  done  in  the  beet  field, 
using  the  proper  quality  of  beet  seed,  the  higher 
the  yield.  Even  in  Canada,  yields  of  18  tons  to 
the  acre  are  not  uncommon. 

The  beet  seed  question  is  a  very  important  one> 
and  especially  now  during  the  war.  Before  the 
war,  the  price  was  about  SIO.OO  per  100  lb.  ;  at 
present  it  is  ,S25.00  and  higher.  Home-grown 
beet  seed  is  stiU  very  scarce.  In  Utah,  U.S.A., 
experiments  have  been  made  to  raise  beet  seed  on  a 
large  scale,  apparently  with  some  success.  The 
Dominion  Sugar  Cornpany  is  experimenting  in 
this  direction,  in  the  vicinity  of  Berlin,  Ont..  and 
last  year  was  able  to  raise  a  quantity  of  good 
quality  beet  seed. 

Growing  beet  seed  is  rather  expensive  to  start 
with.  Planted  with  imported  beet  seed  for  the 
first  vcar.  the  grown  beets  are  very  carefully 
tested."  and  the  beets  with  the  highest  sugar 
selected  and  separated.  After  being  siloed,  these 
selected  beets,  stecklings.  are  planted  out  in  the 
second  year.  The  seed  raised  from  those  mother 
beets  in  the  second  year,  is  planted  out  again,  the 
harvested  beets  are  selected  and  after  siloing 
again,  planted,  etc.  The  seed  crop  in  the  fourth 
year  will  net  about  1200  lb.  per  acre.  During 
the  foUowing  selection  special  care  is  taken  not 
onlv  as  to  the  amount  of  sugar  but  also  as  to  the 
'  weight  of  the  root.  For  a  factory  slicing  the  beets 
from  8000  acres.it  would  require  100  acres  planted 
for  beet  seed.  This  would  mean  that  if  tbe 
Dominion  Sugar  Company  was  gomg  to  raise  the 
amount  of  beet  seed  necessary  for  its  three  fac- 
tories, i.e.,  about  225  tons,  3(o  acres  planted 
with  stecklings  would   be  required.     Considering 
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the  yearly  rotation  of  crops,  from  2000  to  2400 
acres  would  be  nocessjxry.  If  tlio  war  continues 
for  another  year  or  so.  soniethini;  must  In-  ilon.'. 
Otherwise  our  sugar  industry  will  be  seriously 
affected. 

The  sugar  beets  are  hauled  to  the  factory  and 
by  hydraulic  carrier  tnxnsported  from  the  boct 
sheds  into  the  washers  ;  an  elevator  brings  the 
beets  to  an  automatic  scale  from  which  they 
pass  to  the  cutter,  which  cuts  the  beets  into 
cossettes  or  chips  of  a  special  form,  so  that  after- 
wards the  diffusion  can  be  easily  performed.  The 
cossettes  are  filled  into  cylindrical  vessels  of  which 
from  0  to  14  form  a  battery,  where  the  sugar  is 
extracted,  and  as  soon  as  the  concentration  of  the 
raw  beet  juice  is  high  enough  it  is  drawn  off  and 
purified  by  lime.  The  resulting  extracted  cossettes 
(pulp)  is  pressed  and  dried,  and  forms  a  cattle  food 
of  high  value.  The  limed  raw  juice  is  treated 
with  carbon  dioxide,  to  precipitate  the  excess  of 
lime,  and  after  sullicient  heating,  the  raw  juice  is 
filtered  through  filter-presses.  A  fairlj-  pure  juice 
runs  off.  only  needing  another  light  purification 
with  lime,  and  the  same  carbonatation.  The 
heated  juice  is  then  filtered  again  and  taken  up 
in  the  evaporator.  The  separated  cake  from  the 
filter-presses  is  a  first-class  fertiliser,  as  it  contains 
besides  albumin-nitrogen  from  the  beets,  a  certain 
percentage  of  phosphoric  acid  and  a  large  qu.antily 
of  calcium  carbonate  in  a  finely  divided  form. 

The  evaporators  convert  the  rather  diluted 
juice  into  a  heavier  syrup,  which  after  being  de- 
colorised with  sulphur  dioxide  and  carefully 
filtered,  is  transferred  to  tlie  real  sugar  boil- 
ing pan,  where  the  clear  s>Tup  is  converted 
into  a  crystalline  mass.  The  sjTup  is  separated 
from  the  crystals  in  centrifugals,  and  after  proper 
washing,  a  pure  white  sugar  is  obtained.  The 
more  or  less  damp  sugar,  after  drying  and  cooling,  is 
packed  and  automatically  weighed  in  barrels  or 
bags,  ready  for  shipment.  The  separated  sjTup 
from  the  centrifugal  machine  is  concentrated 
again  in  the  vacuum  pan.  whereby  again  a  cry.stal- 
line  mass  is  formed.  Separated  by  the  centrifugal 
machine,  a  slightly  yellow  sugar  is  obtained,  which 
is  remelted,  filtered,  and  added  to  the  syrup  from 
which  the  white  sugar  is  boiled.  The  remaining 
syrup  from  this  yellow  sugar  is  the  molasses.  It 
is  not  possible  to  extract  all  the  sugar  present  in 
the  molasses  in  the  ordinary  way. 

In  most  of  the  factories  in  the  United  States, 
this  sugar  is  extracted  by  the  StefTen  lime  process, 
which  is  based  on  the  formation  of  an  insoluble 
calcium  saccharate.  Fine  lime  powder  is  carried 
into  the  diluted  molasses  under  constant  cooling, 
and  the  saccharate  is  filtered,  washed,  and  intro- 
duced into  the  raw  juice  from  the  bivttery.  By 
treatment  ^vith  carbon  dioxide  the  saccharate  is 
decomposed  into  sugar  juice  and  calcium  carbonate, 
which  is  separated  in  the  filter  presses. 

Another  method  for  the  recovery  of  sugar  from 
molasses  Ls  the  Itarium  process,  which  in  principle 
is  pra<,tically  the  same  as  the  lime  proi-ess.  .V 
concentrated  solution  of  barium  hydroxide  is 
mixed  with  concentrated  molasses,  and  the  barium 
saccharate  Ls  washed  and  introduced  into  the  raw 
juice  drawn  from  the  battery.  Carbon  dioxide 
liberates  the  sugar,  and  barium  carbonate  remains 
in  the  filter  presses.  Owing  to  the  liigh  price  of 
barium  compounds,  the  barium  carbonate  Irom 
the  presses,  after  drying,  is  reduced  in  an  electric 
furnace  to  barium  oxide. 

Almost  all  the  countries  in  Europe,  excepting 
Kngland,  Portugal,  and  Turkey,  are  supplied  with 
their  home-grown  beet  sugar,  and  besides  this, 
export  yearly  about  2, .500, 000  totw.     Some  of  the 


coimtries  have  only  recently  started  to  raise  beet.s. 
Roumania.  for  example,  st.irted  to  raise  beets  and 
built  its  tirst  factory  in  I.SKT.  Tlicir  Ciovernment 
lu'lpcd  this  intlustry  by  paying  the  sugar  manu- 
facturers a  premium  of  $1.50  per  100  lb.  finished 
product.  Besides,  all  the  necessary  machinery 
was  import eil  (hify  free.  Almost  every  other 
country  helped  their  new  industry  by  paying  a 
certain  preniiiun,  which  was  withdrawn  as  soon  as 
it  was  proved  that  the  industry  coidd  do  without 
assistance. 

Assuming  the  population  of  Canada  for  tli.' 
present  at  8,000,000  and  the  use  of  sugar  per  head 
per  annum  at  .S5  lb.,  the  t()tal  amount  of  sugar 
consumed  would  lu'  (iSO.OItO.OOO  lb.  The  Dominion 
Sugar  Comiianv.  with  its  factories  at  Berlin  and 
Wallaccburg.  Out.,  in  101.")  produced  IST.OOO.OOO  lb. 
of  refined  beet  sugar.  The  C^hathani  plant  of 
the  same  Company,  will  increase  the  output  to 
about  70.000.000  lb".  From  this  it  follows  that  still 
about  000.000.000  lb.  of  sugar  have  to  be  imported 
to  cover  the  total  sugar  consumption.  This  sugar 
is  mostly  imported  cane  sugar  from  the  Central 
American  Islanils  and  Cuba  and  raw  beet  sugar 
from  Europe  for  refining  purposes.  Canada  should 
])roduce  the  whole  of  the  necessary  300,000 
tons  of  sugar  per  year,  but  oidy  one-tenth  of  the 
total  sugar  consumed  in  Canada  will  be  produced 
in  the  country  during  this  year.  Thus  there  is  a 
big  opening  for  the  farmers  to  raise  sugar  beets, 
and  there  is  certainly  suPlicient  good  land.  Holland 
has  only  12.600  sq.  miles  and  28  sugar  factories, 
whilst  the  Province  of  Ontario.wit h  285.000  sq.  miles, 
has  only  three  factories.  By  raising  sugar  beets, 
the  conditions  for  the  farmer  are  so  much  better 
than,  for  example,  by  raising  wheat  for  export. 
In  the  first  case,  all  profits  from  the  crop  come 
into  the  farmer's  pocket,  whereas  in  the  latter,  a 
large  portion  of  the  value  of  the  crop  goes  to 
transportation  charges  and  the  agents.  Besides 
this  direct  gain,  the  farmer  who  raises  sugar  beet-; 
has  a  very  important  indirect  gain.  When  an\ 
kind  of  crop  is  raised  on  a  field  where  previously  i 
sugar  beets  were  raised,  the  yield  per  acre  is 
increased,  owing  to  the  care  taken  with  the  beet 
crop  and  to  the  work  in  the  soil  done  by  the  beets 
themselves.  The  average  yield  from  any  crop  in  i 
beet-raising  Europe  is  l)y  far  higher  than  tln' 
average  yield  in  Canada  or  the  Ignited  States. 

Experiments  in  Colorado  and  especially  in 
California,  showed  that  on  land  previously  planted 
with  sugar  beets,  the  following  increases  in  yield 
after  beets  were  obtained  : — Wheat  24°,,,,  rye  15%, 
barley  25  °i,  oats  42%,  peas  80%,  potatoes  102",, 
The  farmers  around  Wallaceburg  have  the  sann' 
experience.  There  is  a  decided  increase  in  beet 
growing  each  year,  and  while  the  farmers  ii- 
previous  years  were  indiiYerent,  lately  they  ha\i 
found  this  was  jirofitable. 

Assuming  tliat  the  mineral  compounds  in  tli'' 
beet  tops  are  returned  to  the  field  as  manure  ami 
the  yield  per  acre  is  12  tons  of  beet  roots,  then- 
will  be  taken  from  the  soil  :  pota.sh.  85  lb.  ;  phos 
phoric  acid,  19  lb.  ;  nitrogen,  30  lb. 

Analysis    shows    that    the    average    amount   of 
potash  in  the  .soil  is  0-35  <j;,  or  14.000  lb.  per  acri'- 
foot.     Of    this    amoimt    of    total    potash,    about 
450  lb.  is  available,  so  it  is  obvious  that  a  crop  ef 
beets  takes  out  quite  a  quantity  of  potash,  as  'i' 
more  or  less  all  other  crops,  yet  there  is  plentv  [" 
available  potash  left.     The  same  can  be  said  ii 
regard  to  phosphoric  acid.     The  amount  of  avail 
able   phosphoric  acid   in  the  soil  per  acre-foot  i 
450  lb.  and  a  beet  crop  of  twelve  tons  of  root> 
takes  out  only  19  lb.     The  total  amount  of  avail 
able  nitrogen  is  not  .so  abundant.     Crop  rotation 
however,  will  supply  the  necessary  nitrogen. 


Vol.  XXXV.  No.  8.]  KAY  AND  NEWLANDS— DETERMINATION  OP  HARDNESS  OF  NATURAL  WATERS.    445 


Edinburgh  Section. 


Meeting  field  at  Edinbunjh,  on  fVedncsday,  March 


PEOF.    J.    WALKER   IN   THE   CHAHl. 


DETERMINATION  OF  THK  HARDNESS  OF 
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Univei-sity  of  Edinburgh. 

The  methods  of  determining  the  hardness  of 
natural  waters  depending  on  the  use  of  a  standard 
soap  sohition  have  been  largely  superseded  by 
alkalimetric  methods,  originally  desciibed  by 
Hehner  (Analyst,  18^3.  8,^77)."  The  soap  test, 
however,  notwitlistanding  its  emphical  character 
and  admitted  limitations,  may  be  usefully  retained 
as  affording  a  measure  of  the  soap-destroying 
power  of  a  water,  more  especially  if  a  standard 
Eoap  solution  prepared  with  a  saturated  fatty 
acid  is  used.  Potassium  myristate,  for  example, 
unUke  sodium  oleate,  has  been  found  to  give 
accurate  results  with  solutions  containing  both 
calcium  and  magnesium  salts  (H.  Masters  and  H.  L. 
Smith,  Tivms.  Chem.  Soc.,  1913.  103,  992  ;  this  J., 
1913,  447).  Another  method  of  using  a  standard 
soap  solution  consists  in  titrating  the  water  with 
potassium  palmitate,  not  in  the  ordinary  manner 
until  a  lather  is  obtained,  but  using  phenolphthalein 
as  an  indicator  (Blacher,  Griinberg.  and  KLssa, 
Chem.-Zeit.,  1913.  37,  50  ;    this  J..  1913,  158). 

The  object  of  this  paper  is  to  describe  methods 
which  are  mainly  modifications  of  those  devised 
by  Hehner,  and  are  more  accurate,  yet  no  less 
expeditious,  than  the  original  methods. 

jRelation  between  electrical  conductivii!/  and  hard- 
ness.— Before  beginning  the  chemical  examina- 
tion of  a  water,  it  is  always  worth  whUe  measuring 
its  electrical  conductivity.  A  convenient  appar- 
atus for  this  purpose  is  the  Dionic  Water  Tester, 
and  the  measurement  occupies  but  a  few  moments. 
The  conducti\-ity  of  natural  waters,  expressed  in 
the  usual  units  (gemmhos),  varies  from  about  30 
for  a  soft  water  like  that  of  Loch  Katrine,  to  1000 
for  some  hard  or  alkaline  waters  common  in 
England,  and  to  about  50,000  for  sea  water. 
Samples  of  rain  water,  collected  locally,  were  found 
to  vary  from  0  to  over  50.  In  the  case  of  most 
drinking  waters  containing  but  a  small  amount 
of  sodium  salts,  the  conductivity  is  approximately 
proportional  to  the  hardness,  and  at  20'  C.  every 
20  units  of  conductivity  correspond,  very  roughly, 
to  one  degree  of  hardness.  The  following  figures 
indicate  the  value  of  the  rule,  although  the  agree- 
ment between  the  observed  and  calculated  values 
is  here  somewhat  unusually  good. 

/.  Conductivity  and  hardness. 


Conductivity 
at  20°  C.     ,- 


Hardness  in  degrees. 


(cale.) 


(found) 


Dundee  water 

Edinburgh  water 


Eskbonk  water 


112 
210 
540 


3-0 

3-5 

5-5 

10-5 

27-0 


2-8 

3-3 

5-0 

11-5 

27-3 


Temporary  "  hardness.  Hehner's  method  con- 
iists  in  finding  the  so-called  "  alkalinitv  "  of  the 
vateiby  titrating  a  measured  quantity  with  .V  50 


sulphuric  acid  in  presence  of  a  suitable  indicator. 
Hehner  used  phenacetoline  or  methyl  orange. 
Lacnioid  and  alizarin  have  also  been  recommended. 
Willi  methyl  orange,  the  end-point  of  the  titration 
is  by  no  means  sliarply  defined  and  we  prefer 
to  use  methyl  red.  Like,  methyl  orange,  methyl 
red  is  a  derivative  of  aminoazobenzene,  viz., 
(CH,)..N.C,H,.N  :  N.C,H,.COOH,  but  it  is  a 
weaker  acid  and  a  more  sen.sitive  indicator  than 
methyl  orange. 

Methyl  red  is  yellow  in  a  neutral  solution,  i.e., 
when  the  concentration  of  hydrion  is  about  lO"'- 
normal.  and  it  becomes  red  when  the  hydrion 
concentration  rises  to  about  10~^-  or  one-hundred- 
thousandth-normal.  Methj-1  orange,  on  the  other 
hand,  does  not  begin  to  appear  red  until  the 
acidity  of  the  solution  is  more  than  ten  times 
greater,  i.e.,  about  10~-'-normal.  In  practice, 
this  means  that  methyl  orange  changes  colour 
comparatively  slowly  and  that  there  is  an  un- 
certainty in  the  end-point  of  an  ordinary  titration 
amounting  to  at  least  0-5  c.c.  of  A'/iOO  acid  ; 
whereas,  using  methyl  red,  a  single  drop  of  .V/100 
acid  is  sufficient  to  decide  the  end-point.  Methyl 
red  is  more  sensitive  to  carbonic  acid  than  methyl 
orange,  and  in  the  titration  of  carbonates  and 
bicarl)onates  the  solution  must  be  heated  to  the 
boiling-point  in  order  to  remove  carbon  dioxide. 
Methyl  red  may  be  used  with  advantage  in  place 
of  methyl  orange  for  all  ordinary  purposes  in 
volumetric  analysis.  It  is  very  much  better 
than  methyl  orange  fop  titrating  ammonia  or 
solutions  containing  ammonium  salts,  as,  for 
example,  in  the  Kjeldahl  determination  of  nitrogen| 
Methyl  red  can  also  be  used  in  artificial  light 
with  far  le-ss  difficulty  than  methyl  orange 

The  determination  of  "  temporary  "  hardness  or, 
more  correctly,  of  bicarbonate  hardness  is  carried 
out  as  follows  : — Measure  100  c.c.  of  the  water 
into  a  porcelain  casserole  and  add  2  c.c.  of  methyl 
red  solution  (005  grm.  dissolved  in  1  litre  of  80% 
alcohol).  Run  in  -Y/50  hydrochloric  acid  until 
the  liciuid  becomes  ligiit  red.  Heat  until  boiling, 
boil  for  about  one  minute,  and  continue  the 
addition  of  standard  acid  until  a  permanent  reddish 
tinge,  which  is  not  destroyed  by  further  boiling, 
is  obtained.  An  alternative  method  of  procedure, 
which  is  more  convenient  and  expeditious,  is  to 
add  a  slight  excess  of  acid  (about  1  c.c.)  and  then, 
after  boiling  for  about  one  minute,  to  titrate  back 
with  .V/50  baryta  solution. 

It  is  inadvisable  to  boil  the  water  before  be- 
ginning the  titration,  because  crystalline  calcium 
and  magnesium  carbonates,  which  may  be  pre- 
cipitated on  boiling  a  hard  water,  interact  very 
slowly  with  the  dilute  standard  acid .  Should  there 
be  any  objection  to  boiling  the  water,  the  titration 
may  be  carried  out  at  the  ordinary  temperature 
by  adding  excess  of  acid  and  passing  a  current 
of  air  tlu-ough  the  liquid  foi  a  few  minutes  in  order 
to  remove  the  carbon  dioxide. 

Each  c.c.  of  standard  acid  required  for  100  c.c. 
of  the  water  corresponds  to  1  part  of  calcium 
carbonate  in  100,000  or  1"  of  hardness.  Some 
natural  waters  contain  sodium  carbonate,  and 
the  "alkalinity"  may  be  due  partly  to  the  latter. 
In  that  case  a'  correction  referred  to  under  "  per- 
manent "  hardness  must  be  applied. 

The  accuracy  of  the  process  has  been  repeatedly 
tested  by  titr-ating  prepared  waters  containing 
known  amounts  of  calcium  and  magnesium 
bicarbonates.  Duplicatetitrationsof  natural  waters, 
carried  out  independently  by  different  operators, 
were  in  satisfactory  agreement.  The  foUowjng 
results  may  be  cited  in  illustration. 

A  titration  of  the  North  Pentland  water  in 
which  the  carbon  dioxide  was  removed  by  a  current 
of  air  gave  10-65\  Using  methyl  orange  as 
indicator,  the  same  sample  gave  111°,  and  the 
end-point  was  uncertain. 
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//.  Prepare  1  miters. 


Bicarbonate  barjuess. 


ComposUion  In  i]«fti«rs  hanlnes^^. 

(calc.)           (found). 

1.    6'     MgCO. 

^  (5-45Cal'0,    

500'             6<a* 
10-45               10-60 

S  \  5      MBtO. 

.  ( 10    CaCO,    

10-00           loot 

St    i     M«SO. 

III.  Matural  iraters. 


Bicarbonate  hardness 
(duplicate  titrations). 


1.  Dundee  water    

2.  Laboratory  tap  wafer 
3-  North  Pentland  water. 
4.  EslEbank  water      


"  Pennanent  "  hardness.  "  Permanent  "  hard- 
ness, determined  according  to  Hehner's  method. 
coiTespond.s  more  closi'ly  to  "  mineral  acid  " 
hardness  than  to  the  residual  hardness  found  after 
boiUnjj  the  water.  The  latter  is  a  somewhat 
empirical  result  and  frequently  gives  doubtful 
information  as  to  the  actual  composition  of  the 
water.  Briefly,  Hehner's  method  consiiits  in 
evaporating  a  measured  volume  of  the  water  with 
a  known  quantity  of  sodium  carbonate.  The  dry 
residue  is  extracted  with  a  little  recently  boiled 
distilled  water,  filtered  and  washed,  and  the 
filtrate  is  titrated  with  .V/50  sulphuric  acid.  The 
difference  between  the  amount  of  sodium  car- 
bonate added  to  the  water  and  that  found  in  the 
filtrate  is  a  measure  of  the  "  permanent  "  hardness. 

The  experience  of  most  analysts  must  have 
shown  that  the  results  obtained  by  this  method 
are  of  doubtful  accuracy,  and  the  reason.?  are  not 
fai  to  seek.  Calcium  and  magnesium  carbonates 
are  by  no  means  quite  insoluble  in  water,  and  the 
solubility  is  greatly  augmented  by  carbon  dioxide 
which  is  unavoidably  present  in  distilled  water  in 
contact  with  air.  Further,  when  sodium  carbonate 
is  added  to  a  solution  of  a  magnesium  salt,  the 
precipitated  basic  carbonate  dissolves  in  excess 
of  sodium  carbonate,  and  the  formation  of  this 
soluble  double  salt  may  entirely  vitiate  the  results. 
Thus,  the  hardness  of  a  sj-nthetic  water,  containing 
magnesium  sulphate  equivalent  to  5"^,  was  found 
to  be  onlj-  3-5°,  and  on  washing  the  precipitated 
magnesium  carbonate  with  a  little  more  water 
the  result  fell  to  3-3°,  then  to  31°,  showing  that 
40%  of   the  magnesium  carbonate  had  dissolved. 

In  a  modification  of  this  method  devised  by 
Wartha  (compare  Pfeifer,  Z.  angew.  Chem..  1902, 
15,  193.  and  Procter,  this  Journal,  1904.  23.  8), 
the  water  is  evaporated  with  a  mixture  of  sodium 
carbonate  ami  sodium  hydroxide,  in  order  to  take 
advantage  of  the  smaller  sohilnlity  of  magnesium 
hydroxide  as  compared  with  the  carbonate. 

We  propose  a  new  modification  which  consists  in 

(1)  evaporating  the  water  with  potassiimi  carbonate, 

(2)  extracting  the  potassium  carbonate  from  tlie 
residue  with  aqueous  alcohol  in-stead  of  with  water. 
Tlie  reasons  for  the  adoption  of  this  procedure 
are  that  calciurri  and  magnfasiiun  carlionates  are 
practically  insoluble  in  90%  alcohol  ;  that  the 
soluble  douljle  salt  of  magnesium  already  referred 
to  is  decomposed  liv  alcohol  with  nprecipitalion 
of    magnesium    carbonate  ;     and    that    potassium 


carbonate  is  more  readily  soluble  in  dilute  alcohol 
than  sodivuu  carbonate. 

The  determination  is  carried  out  as  follows  : — 
In  a  platiiuun  liasin  mix  100  c.c.  of  the  water  with 
10  c.c.  of  .Y/2.")  potas-sium  carbonate.  (If  the 
"  pcimanent  ""  hartlness  is  believed  to  exceed  l.")", 
more  potassium  carbonate  must  be  used.)  K vapor- 
ate  to  dryness  on  the  .stejiin-bath.  Poiu*  10  cc 
of  20 "'o  alcohol  into  the  basin  and  bring  the  liquid 
into  contact  with  the  whole  of  the  resiihu . 
Replace  the  basin  on  the  steam-bath  tuitil  the 
liquid  is  hot  .-vgaiti.  and  then  filter  through  a  5J-cm. 
paper,  receiving  the  filtrate  in  a  casserole  or 
tlask  of  resistant  glass.  Ifinse  the  basin  very  care- 
fully four  times  wnth  cold  00  °i  alcohol,  using 
about  .5  c.c.  each  lime,  and  then  wash  the  filter 
five  times  with  the  same  alcohol.  Titrate  the 
filtrate  with  .V/50  hydrochloric  acid,  usiiig  methyl 
red  as  indicator,  as  ilescribeil  under  "  temporary  " 
hanliiess.  The  platiiumi  liasin  and  the  filter, 
containing  the  precipitated  carbonates  of  calcium 
and  magnesium,  are  set  aside  for  the  determination 
of  total  hardness  to  be  described  later. 

If  the  original  water  contained  sodium  carbonate, 
there  can  be  no  "  permanent  "  hardness,  and  in 
the  foregoing  determination  more  alkali  will  be 
found  in  tlit  filtrate  than  was  added  to  the  water 
as  potassium  carbonate.  The  excess  of  ;UkaIi 
represents  the  amount  of  sodium  carbonate  present 
ill  the  water  and  it  mu.st  be  deducted  from  tin' 
■  alkalinity  "  of  the  water  in  order  to  ascertain 
tlu-  actual  bicarbonate  hardness. 

Total  hdriliie.ts.  Total  hardness  may  be  deter- 
mined in  three  ways  : — (1)  The  sum  of  the  bicar- 
lionate  hardness  and  the  "  permanent  "  hardne.ss 
gives  the  total  hardness  of  the  water.  (2)  If 
100  c.c.  of  the  water  be  first  neutralised  (as  in 
determining  liicarlionate  hardne.ss)  and  then 
evaporated  with  a  known  riuantity  of  potassium 
larbonate.  the  amount  of  the  latter  required  to 
precipitate  the  calcium  and  magnesiiuu  salts  i^ 
equivalent  in  this  case  to  the  total  hardness  instead 
of  the  "  permanent  "  hardness  of  the  water.  (3) 
The  carbonate  precipitate,  set  aside  from  the 
determination  of  "  permanent  "  hardness,  repre- 
sents the  total  calcium  and  magnesium  salts  in 
100  c.c.  of  the  water.  The  precipitate  is  dissolveil 
in  a  measured  ciuantity  of  hyilrochloric  acid  .and 
the  excess  of  acid  is  titrated  with  baryta  solution. 
(In  order  to  ensure  couaplete  solution  of  the  car- 
lionates,  at  least  twice  the  equivalent  amount  of 
decinormal  acid  must  be  used.)  The  procedure 
is  as  follows  : — Five  c.c.  (or  10  c.c.  if  the  tot<>l 
hardness  exceeds  10')  of  decinormal  hyihochloric 
acid  is  measured  into  the  platinimi  basin  con- 
taining the  precipitate  and  warmed  cautiously 
until  almost  boiling.  The  acid  is  l>rought  into 
contact  with  the  whole  interior  of  the  ba.siii, 
warmed  ag.-iin,  and  then  poured  \\hile  hot  through 
the  original  filter.  The  basin  is  carefully  rinsed 
and  the  filter  washed  four  to  five  times  with  small 
quantities  of  watei'.  The  filter  paper  is  placed  in 
the  arid  filtrate  which  is  then  boiled  for  a  minute 
and  titrated  with  N/50  baryta  solution. 

These  methods  for  determining  "  permanent  " 
and  total  hardness  were  tested  with  prepared 
waters,  containing  varying  amounts  of  calcimn 
and  magnesium  salts,  and  the  error  does  not 
exceed,  as  a  rule,  about  0-2°.  The  same  error 
was  observed  in  the  results  obtained  for  solutions 
coidaining  oidv  bicarlronate  hardness  and  in  blank 
experiments  with  distilled  water.  For  exainjilc, 
in  three  experiments  with  solutions  containiiiK 
magnesium  carbonate  only,  the  "  permanent 
hardness  (which  was  nil)  was  foimd  to  be  0-03 \ 
0-2-,  and  0-25^  rcspectivelv.  Several  naturiil 
waters  were  al.«o  analysed  volumetri<ally  ami  tlio 
residts  for  total  hardness  compareil  with  those 
obtained  by  the  routine  gravimetric  method. 
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IV.  Prepared  icaiera. 


Compnaition  in  degrees 
hardness. 


1.  2»MrS0,  . 

2.  5   MgSO,  , 

3.  10   MaSO.  . 
.    I  7-2  fiiSO. 


15 


.   (9-7  CaCO, 
«.  I  2      J"    " " 


.Mgl-O, 
CaCO, 
.MgSO. 


Permanent 
hardness. 


Total 
hardness. 


(calc.)     (found)      (calc.) 


(found) 


2-0 

5-0 

10-0 

7-2 

2-0 


2-0 
5-1 
10-2 
7-1* 

2-2 


20 

5-0 

10-0 

12-2 

H-7 


2-0 

5-1 

9-9 

121 

11-7 


•  Three  consecutive  determinations  gave  7-07°,  7-12°,  and  7-07'' 
V.  yalural  tcaters. 


Permanent 
hardness. 


(found) 


Total 
hardness. 


(vol.)       (grav.) 


1.  Dundee  water    

2.  Laboratory  tap  water 

3.  North  Pentland  water. 

4.  Eskbank  water      


t  Upper  figure  in  each  case  foimd  bv  S.H.X.  and  lower  figure  by 
SJLK. 

In  ctiniiection  with  the  methods  described,  the 
following  proeavitioii.^  are  noteworthy  : — 

(1)  The  evaporation  on  the  steam-bath  is  best 
conducted  in  surh  a  manner  as  to  avoid  contamina- 
tion of  the  contents  of  the  liasin  with  oxides  of 
sniphur  (from  coal  ga.«  flames)  op  other  impurities 
in  the  la.^oratory  atmosphere.  Without  this 
precaution  a  loss  of  alkali  always  occurs  durinsr 
the  evaporation  and  an  error,  an\ounting  to  at 
least  02  c.c  of  the  standard  acid,  is  introduced. 
A  steam-bath  yrith.  an  external  source  of  steam, 
*nd  pro\'ided  with  a  condensing  cover,  is  a  con- 
venient arrangement.  An  inverted  glass  basin 
or  one-half  of  a  cistern  '"  haU-cock  "  float  forms 
a  suitalile  condensing  cover.  It  is  cooled  with 
a  stream  of  tap-water.  If  the  amount  of  steam 
be  properly  regulated.  lUO  c.c.  of  water  can  he 
evaporated  in  about  an  hoiu-  and  a  quarter. 

(2)  The  diluted  alcohol  must  be  prepared  with 
pure  "absolute  "  alcohc>l,  not  from  rectified  spirit, 
which  is  usually  .^cid. 

(3)  Care  must  be  taken  to  avoid  the  use  of  soft 
glass  vessels,  otherwise  serious  errors  may  occur. 
For  exiimple.  100  c.c.  of  distilled  water,  heated 
tor  two  hours  on  the  steam-bath  in  an  ordinary 
flask,  acquired  an  alkalinitv  corresponding  to 
no  less  than  2-4  c.c.  of  ■  X/oO  acid.  Titrations 
must  therefore  lie  done  in  porcelain  vessels  or  in 
flasks  of  resistant  glass,  and  the  latter  should  also 
be  \ised  for  wash-bottles. 

(4)  Filter-papers  are  sometimes  acid  or  may 
acquire  acidity  through  esposiu-e  to  the  laboratory 
atmosphere.  Tliis  may  occasion  error  and  the 
remedv  is  obvious. 


DETERMIXATIOX     OF     CALCIUM     AXD 
MAGNESIUM    IX    NATURAL     WATERS. 

BY  SYDNEY  A.  KAY.  D.SC,  AXD  SUSAN  H.  XEWLANDS, 
M.A..    B.SC. 

University  of  Edinburgh. 

Various  more  or  less  rapid  volumetric  methods 
have  been  used  hitherto  for  the  determination 
of    calcium,    and    magnesium    in    natural    waters. 


Some  analysts  determine  both  the  calcium  and 
the  magnesium  directly  ;  others  ascertain  the 
total  hardness  and  the  amount  of  either  the 
calrium  or  the  magnesium. 

llempel's  convenient  voliunetric  method  of 
determining  calcium  by  precipitation  as  oxalate, 
followed  by  titration  with  potassium  perman- 
ganate is  frequently  utilised  in  water  analysLs. 
Tlirosh,  for  example,  commends  this  method  in 
his  "  Examhuition  of  Water  and  Water  Supplies." 
and  combines  it  with  a  direct  determination  of 
magnesium  by  a  tiu'bidimetric  method.  Winkler 
(Z.  anaL  Chein.,  1914.  53,  409)  determines  calciimi 
by  a  soap  method  in  which  the  water  is  titrated 
with  potassiiuu  oleate.  as  in  Clark's  process,  co- 
precipitation  of  magnesium  being  prevented  by 
the  addition  of  Rochelle  salt.  ^Vnother  plan, 
devised  by  Wartha  (cf.  Pfeifer,  Z.  angew.  (Them., 
1902.  15,  19o).  and  since  followed  by  many 
analysts,  is  based  on  the  fact  that  lime-water, 
when  added  to  a  solution  containing  both  calcium 
and  magnesium  salts,  precipitates  the  magnesium 
as  hydroxide  but  not  the  calcium.  In  connection 
with  Wartha's  method.  Procter  (this  Journal. 
1904.  23,  S).  makes  the  useful  suggestion  that 
filtration,  with  consequent  exposure  to  carbon 
dioxide,  is  best  avoided. 

The  object  of  this  paper  is  to  de.scribe  a  new 
vohunetric  method  of  determining  calcium  and 
magnesiimi  in  natural  waters  which  r.iquires 
no  standard  solutions  other  than  those  necessary 
for  the  determination  of  total  hardness,  and  is 
carried  on  concurrently  with  the  latter  process. 

\Mien  a  water  is  evaporated  with  an  excess  of 
alkaU  carbonate  and  the  excess  of  the  latter 
removed  mth  dilute  alcohol  (see  previous  paper), 
the  residue  consists  of  a  mixture  of  calcium  and 
magnesium  carbonates.  We  here  suggest  a 
simple  method  of  separating  the  two  carbonates 
and  of  determining  the  amount  of  calciiun  car- 
bonate in  the  mivfnre.  If  the  total  hardness  of 
the  water  has  also  been  determined,  the  hardness 
due  to  magnesium  can  then  be  ascertained  by 
ditYerence. 

In  quaUtative  analysLs,  the  separation  of  calciiun 
from   magnesiimi    is   based   on   the   familiar   fact 
that  magnesium  is  not  precipitated  by  ammonium 
carbonate    in    presence    of    anunouium    chloride. 
Magnesiiun  carbonate     in   other   words,   dissolves 
in  ammonium  chloride  solution,  and  it  appeared 
possible  that  a  separation  of  the  two  carbonates 
might  be  effected  in  this  way.     WTien.  however, 
the  mixed  carbonates  were  extracted  with  a  1  °o 
solution   of   ammonium   cliloride.    an   appreciable 
amount  of  calcium  carbonate  dissolved,  together 
with  the  magnesium  carbonate.     This  result  was 
not    imexprcted.    for   it    is   well   known   that   the 
precipitation  of  calciimi  carbonate  Ijy  ammonium 
carbonate  is  noticeably  reversible.     Freshly  pre- 
cipitated   calcium    carbonate    dissolves    instantly 
in  excess  of  ammonium  chloride.     As  regards  the 
relative    solubilities    of    calcium    and   magnesium 
carbonates    in    ammonium    salts,    a     few    rough 
experiments  showed  that,  at  the  ordinary  terapera- 
ture.    magnesium    carbonate    Ls     only    about    4i 
times  more  soluble  than  calcium  carbonate    in  a 
1^0  solution  of  ammonium  chloride.     All  attempts 
to   effect   a    quantitative  separation    of    the  two 
carbonates  in  this  way  were,  therefore,  unsuccessful. 
A  few  experiments  were  tried  with  a  solution 
of  ammoniuni  chloride  containing  soluble  calcium 
salts — the  purpose  of  the  latter  being  to  diminish 
the  solvent  action  of  the  ammonium  chloride  on 
the  calcium  carbonate — and  in  other  experiments 
ammonium  chloride  containing  alcohol  was  used, 
but  these  methods  were  also  found  to  be  unreliable. 
Tlie  problem  was  finally  solved  in  a  fairly  satis- 
factorv    manner    br    extracting    the    mixed    car- 
bonates with  a  solution  of  ammonium   carbonate, 
instead     of     ammonium     chloride.     The     sncces^ 
of  the  method  depends  on  the  follo^^ing  facts,  som 
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of  which  arc  rarely  stated  in  text -books  of  qualita- 
tive analysis. 

(1)  When  auMnouium  carbonate  is  aildoil  to  a 
sohition  of  oaUivim  (.'hloride.  the  pi'oiipitated 
calcium  carbonate  dissolves  in  a  hiriie  excess  of 
the  reagent.  On  boiUng  the  sohition.  however, 
the  calcium  carbonate  is  reprecipitated  as  a 
mistmre  of  the  more  stable  and  less  soluble  caJcite 
and  arragonite. 

(2)  At  the  ordinary  temperature,  magnesium 
carbonate  is  not  innuodiately  precipitated  by 
ammonium  carbonate,  liut  a  precipitate  appears 
on  heating  the  sohition  to  tlie  boihng  point. 
When  more  ammonium  carbonate  is  addol,  the 

Srecipitate  dissolves  again,  and  reprocipitation 
oes  not  occur  on  boiling.  .Magnesium  chloride  solu- 
tion, accordingly,  gives  no  precipitate  with  excess 
of  ammonimn  carbonate,  even  on  Ijoiling.  The 
complex  natvn-e  of  the  equilibrium  is  thus  apparent. 
For  the  present  purpose,  the  important  facts  are 
that  magnesiiun  cariionate  dissolves  in  excess  of 
hot  ammonium  carbonate  solution,  whereas  calcium 
carbonate  is  practically  insoluble. 

Based  on  these  observations,  the  following 
method  was  tiually  adopted  for  the  determina- 
tion of  calcium  and  magnesiiun. 

(1)  The  total  hardness  of  the  water  is  ascer- 
tained by  one  or  other  of  the  methods  described 
in  the  previous  paper. 

(2)  The  hardness  due  to  calcium  salts  is  deter- 
mined by  evaporating  the  water  with  ammonium 
carbonate.  The  residue,  consisting  of  calcium 
and  magnesium  carbonates  together  with  some 
ammonium  sulphate  or  chloride  equivalent  to  the 
"  permanent  '"  hardness  of  the  water,  is  extracted 
with  ammonium  carbonate  solution  which  dissolves 
the  magnesium  carbonate,  but  is  jjractically 
without  action  on  the  calcium  carbonate.  The 
amount  of  the  latter  is  then  ascertained. 

Very  many  experiments  were  made  lief  ore  the 
details  of  this  process  were  finally  settled,  and 
the  procedure  may  be  briefly  descrilied. 

Measure  100  c.c.  of  the  water  into  a  platinum 
basin,  add  10  c.c.  of  a  2  °o  solution  of  ammonium 
carbonate  (2  grms.  of  the  solid  and  1  c.c.  of  con- 
centrated ammonia  in  100  c.c),  and  evaporate 
to  dryness  on  the  steam-bath.  Pour  l.j  c.c.  of 
the  same  ammonium  carbonate  solution  into  the 
basin,  bring  the  liquid  into  contact  with  the  whole 
of  the  residue,  and  allow  the  basin  to  remain  on 
the  steam-bath  for  about  two  minutes.  I<Hlter 
through  a  oj-cm.  paper,  retaining  the  undissolved 
carbonate  as  far  as  pcssible  in  the  basin.  Repeat 
the  extraction  twice,  using  about  10  c.c.  of 
ammonium  carbonate  each  time.  Kin.se  the 
platinum  basin  four  times  with  90 °o  alcohol, 
and  wash  the  filter  witli  the  same  alcohol  until 
the  filtrate  is  free  from  alkali.  (Litmus  paper  is 
too  insensitive  for  this  purpose  and  absence  of 
alkali  may  be  ascertained  by  allowing  about 
5  c.c.  of  the  filtrate  to  drop  into  a  little  water 
containing  methyl  red  and  a  trace  of  .V/50  acid.) 
Dissolve  the  calcium  carbonate,  which  now  alone 
remains  in  the  liasin  and  on  the  filter,  in  a 
measured  volume  of  .V/10  hydrochloric  acid 
(usually  5  c.c.  to  10  c.c.)  and  titrate  the  excess 
of  acid"  with  .V/50  baryta  solution,  as  described 
under  total  hardness  in  the  previous  paper. 

The  amount  of  calcium  in  the  water,  expressed 
in  degrees  of  hardness,  is  then  calculated,  and  the 
difference  between  the  total  hardness  and  that 
due  to  calcium  gives  the  hardness,  in  degrees, 
due  to  magnc'sium. 

As  degrees  of  hardness  are  expres.sed  in  terms 
of  calcium  carbonate,  it  is  a  simple  matter  to 
convert  the  results  into  milligrams  of  calcium 
and  magnesium  per  litre,  or  any  other  more 
convenient  units. 

The  following  are  some  of  the  results  obtained 
in    the   analysis   of    prepared    waters    containing 


varying  amounts  of  calcium  and  magnesium  salts, 
and  the  figures  indiiatc  the  degree  of  accuracy 
attained.  The  experimental  results  for  magnesium 
are  not  shown  in  the  taiile  ;  they  may  be  obtained, 
of  course,  by  subtracting  the  caUium  hardness 
from  tlie  total  hardness,  found  vohimetrically. 

Prepared  waters. 


Composition  in  degrees  hardness. 

Calcium  liardness. 

(calc.) 

(found). 

1.       5°      MgSO,    

0°      1      n-"" 

2.       5-35  CaCO 

5-35 
14-8 
2-85 

2-85 

22*2 

2-95 

3-61 

14-5 

22-2 
9-7 

=    r 

3.     14-8    CaSO,     

14-6 

.    (    2-85  CaCO,     

2-9 

*\    2        MrCO, 

.    f    2-85  CaCO,     

2-7 

*--|12        MgCO, 

1  ■'2-2    CaCO,     

2"-2 

^■\    9-7     MgCO, 

7     ( 2-95  CaSO,     

(2  70 
2-75 .  2-" 

'■    \2       MgSO, 

0   f    3"61  CaSO,     

2-77 
(,2-70 

3'65 

"■  1 10       MgSO, 

(  I4-5    CaSO,     

p4-0 
14-9.  Hi 

^■\    5        MgSO, 

. „   f  22-2  CaSO,     

14-8 
(.15-1 
23-0 

1"  1  10      MgSO. 

,,      (  9-7  CaCO,     

9'8 

'^-    \2      MgSO, 

Water  No.  1  contains  only  magnesium  sulphate, 
and  an  apparent  calcium  hai-dness  of  0-2"  was 
found.  The  same  experimental  error  \\as  re- 
peatedly observed  in  blank  experiments  with 
distilled  water.  The  hardness  of  Nos.  2  and  3 
is  due  to  calcium  salts  only,  and  the  results  show 
that  no  calcium  carbonate  was  dissolved  by  the 
ammonium  carbonate.  Nos.  4,  i>.  and  0  contain 
calcium  and  magnesium  liicarbonates  in  varying 
proportions.  No.  5  shows  that  a  satisfactory 
separation  is  obtained  in  the  case  of  a  water 
containing  an  excess  of  magnesium,  whilst  in  No.  6 
calcium  hardness  predominates.  Nos.  7,  8,  9, 
and  10  contain  "  permanent  "  hardness  only. 
In  No.  7,  with  a  total  hardness  of  about  5°,  the 
results  of  four  consecutive  detei'iuinations  of 
calcium  agree  closely,  although  they  are  all  lower 
than  the  calculated  amount.  Nos.  0  and  10 
are  hard  waters,  and  all  the  results  are  higher 
than  the  calculated  values.  No.  11  contains 
both  bicarbonate  and  sulphate  hardness. 

The  calcium  and  magnesium  in  several  natural 
waters  were  determined,  and  the  following  table 
shows  the  results  obtained,  together  Avith  those 
found  by  the  gravimetric  method.  The  volu- 
metric residts  for  magnesium  were  obtained  by 
suljtracting  the  calcium  hardness  from  the  total 
hardness. 

Natural  waters. 


Hardness  in  degrees. 

Calcium. 

Total. 

JIagncsium . 

volum. 

gravim. 

volum. 

volum. 

gravim. 

fl-9 

fO-9 
.^0-9 
U-0 

Dundee  water  . . 

4  1-9 

— ~ 

2-8 

— 

1 1-8 

Laboratory     tap 

water 

2-2 

2-3 

3-4 

:-2 

I'O 

Nortli     Pentland 

water 

9-7 

9-3 

11-7 

2-0 

2-2 

Eslibank  water. . 

19-6 

17-8 

27-1 

7-5 

9-8 
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Tlie  Dundee  sample  is  a  very  soft  water,  and  the 
results    of    three    consecutive    determinations  are 
Bhown.     The  laboratory  tap  water  is  also  a  soft 
water,  and  the  values  for  calcium  and  niaiinesium 
are  the  mean  of  two  concordant  determinations. 
It  may  be  pointed  out  that,  when  the  calcium  and 
magnesium  in  a  litre  of  this  water  were  determined 
(rravimetrically.     only     2:5     mgrms.     of      calcium 
carbonate  and   1 1  mirrms.  df  magnesium  pyrophos- 
phate were  obtained,  and  it  is  doubtful   whether 
m   those    circumstances     the    gravimetric    results 
are    more    accurate    than    the    volumetric.     The 
North  Pent  land   sample  is  a   water  of  moderate 
I   hardness  which  is  almost  entirely  "  temporary." 
!    The  calcium  hardness  is  the  mean  of  four  deter- 
i   minations — highest    9-9.    lowest     9-4 — all    higher 
,   than  the  gravimetric  result.     The  figures  for  the 
I   Eskbank   sample,    which   is   a    very   hard   water, 
I  are    less    satisfactory.     The     calcium     hardness, 
which  is  the  mean  of  five  determinations,  is  1-8° 
higher  than  the  gravimetric  result.  The  magnesium 
hardness  involves   the   errors   in   both  the    total 
and   the   calcium   hardness   and   is,    accordingly, 
2°  low. 

For  the  sj-nthetic  waters  Nos.  9  and  10,  which, 

like  the   Eskbank  sample,   are  hard  waters  con- 

'  taining  sulphate,   high   values   for   calcium    were 

I  also    obtained.     Several    analyses    of     moderately 

I  hard  synthetic  waters  were    made  in  which  the 

i  magnesium     carbonate     was      extracted     with     a 

solution    containing    1  "„    of    ammonium     chloride 

in   addition    to    ammonium    carbonate,    but     the 

results  for  calcium  were  then  somewhat  too  low. 

When  the  hard  water  Xo.  10  was  evaporated  \N-ith 

the  same  ammonium  carbonate-chloride  mixture, 

and    the     subsequent      extraction     made      ^\■^th 

ammonium  carbonate  alone,  the  calcium  hardness 

was  again  found  to  be  23o',  i.e.,  1-3°  too  high. 

It  may  be  pos.sible  to  improve  the  method  by 

some  other  modification,  but  if  the  procedure  is 

thereby  complicated  it  loses  any  value  it  may  have 

as  a  simple  and  expeditious  process  which  may  be 

found  accurate  enough  for  practical  purposes. 

It  may  lie  useful  to  summarise  briefly  the 
methods  described  in  this  and  the  preceding 
paper. 

1.  The  conductivity  of  the  water  is  determined. 
This  gives  an  indication  of  the  probable  total 
biardness. 

2.  The  bicarbonate  hardness  is  ascertained  by 
itrating  100  c.c.  of  the  water  with  .Y  50  hydro"- 
■hloric  acid,  using  methyl  red  as  indicator.  "  The 
lifiference  between  the  total  hardness,  calculated 
rom  the  conducti\-ity,  and  the  bicarbonate  hard- 
less.  affords  a  rough  estimate  of  the  "'  permanent  " 
lardness. 

3.  For  the  determination  of  '"  permanent  "  and 
otal  hardness.  100  c.c.  of  the  water  is  evaporated 
rith  potassium  carbonate. 

4.  One  hundred  c.c.  of  the  water  is  evaporated 
i'ith  ammonium  carbonate,  and  the  hardness 
ue  to  calcium  salts  is  ascertained .  The  magnesium 
ardness  is  found  by  difi'erence. 

The  whole  examination,  including  the  time 
squired  for  the  evaporations,  may  be  completed 
1  about  three  hours. 


Liverpool  Section. 

lecting  held  on  Wednesday,  January  2Gth,   1916. 

MR.    JOHN    GRAY    IX    THE    CHAIR. 

UGGESTED  FORMATION  OF  A    CHEMICAL 
NTELLIGEXCE  BRANCH  OF  THE  BOARD 

OF  TR^iJDE. 
The  Hon.  Secretary  (Dr.  Holt)  gave  a  brief 
view  of  the  proposals  of  Dr.  M.  O.  Forster  for    | 


the  formation  of  a  Chemical  Intelligence  Depart- 
ment of  the  Board  of  Trade,  and  the  discussion 
that  took  place  on  them  before  the  I/ondon 
Section  (see  this  Journal,  191.5,  759,  1173). 

The  C^H,\lisMAN'  cordially  supported  the  proposi- 
tion of  establishing  a  Chemical  Intelligence  De- 
partment. Many  industrial  concerns  had  their 
own  .Scientific  Intelligence  Departments,  and 
he  thought  that  if  tlio  proposed  Ciovernment 
Department  would  ask  and  receive  the 
assistance  of  such  firms,  many  initial  ditliculties 
would  1)6  overcome,  and  the  Intelligence  Depart- 
ment could  more  quickly  become  of  practical  use. 
There  were  no  doubt  difficulties  as  to  how  the 
information  could  best  be  collected  and  made 
availalile  for  all  the  many  purposes  for  which  it 
would  be  required,  but  these  could  be  overcome, 
more  especially  if  there  were  a  fixed  purpose  and 
definite  objective.  He  did  not  think  that  it 
would  be  sufficient  to  get  purely  technical  chemical 
information.  They  must  endeavour  to  improve 
methods  of  production  by  greater  efficiency  in 
management.  The  collection  of  information  on 
this  and  kindred  subjects  should,  and  no  doubt 
would,  form  one  of  the  subjects  with  which  the 
proposed  Intelligence  Department  would  deal. 

Prof.  W.  C.  ilcC.  Lewis  agreed  in  principle 
with  the  scheme  of  a  Chemical  Intelligence  Depart- 
ment, but  considered  that  the  present  one  should 
be  modified,  especially  by  the  deletion  of  the 
techno-educational  section.  That  section  tended 
to  make  the  scheme  heterogeneous,  and  one  could 
scarcely  expect  harmonious  working  if  the  com- 
mittee were  partly  responsible  to  two  Boards. 
The  techno-educational  section  was  e\idently 
introduced  to  take  account  of  research  work  in 
universities  and  colleges.  To  link  this  on  as  an 
appendage  to  an  industrial  scheme  appeared  to 
him  un.satisfactory.  The  matter  was  too  great  to 
be  dealt  with  in  that  way.  It  required  separate 
treatment,  for  although  technical  research  ought 
to  be  carried  out  in  universities  to  a  greater 
extent  than  it  had  been,  nevertheless,  it  must  be 
clear  that  the  progress  of  the  purely  scientific  side 
was  absolutely  essential  and  must  be  pursued  with 
increased   vigour. 

He  therefore  suggested  that  a  new  committee, 
which  might  be  called  a  Chemistry  Committee, 
should  be  formed  and  attached  to  the  Board  of 
Education.  It  could  most  conveniently  form  a 
part  of  the  Standing  Advisory  Committee  on 
University   Cirants. 

The  recently  instituted  Advisory  Council  of  the 
Privy  Council  dealt  with  only  one  side  of  research, 
viz.,  the  cost  of  equipment  and  materials.  There 
was  no  adequate  attempt  made  to  deal  ^vith 
research  studentships,  and  with  the  salaries  and 
number  of  assistant  statt.  Yet  tliis  was  the  real 
crux  of  the  matter  ;  for  it  was  fairly  generally 
recognised  that  the  miserable  salaries  paid  to 
assistants  and  the  absence  of  anything  like  reason- 
able prospects  had  been  one  of  the  most  potent 
factors  in  retarding  chemical  research  in  our 
universities.  Unless  some  attempt  were  made  to 
remedy  this  state  of  things,  the  greater  attractions 
of  industry — though  they  were  notl\ing  phenomenal 
— would  leave  us  after  a  time  with  the  second-class 
brains  of  the  country  in  our  universities  to  train 
the  future  generation  of  chemists. 

It  was  necessary  to  obtain  CTOvernment  assist- 
ance towards  increasing  both  the  salaries  and 
number  of  assistant  staff  as  well  as  towards  the 
institution  of  research  studentships.  Such  work 
the  proposed  Chemistry  Committee  might  under- 
take. It  was  suggested  that  a  graded  increase  in  the 
salaries  of  assistant  staff  might  be  made  which 
would  work  out  at  an  average  of  £100  per  annum 
per  individual.  The  scheme,  which  included  this 
increase  in  salary  on  existing  posts,  and  also  an 
increase  in  number  of  such  posts  by  -10%,  together 


4o0 


WASTRY— PROPERTIES  OP  CERTAIN  CHLORO-HYDROCARBONS. 


[Apiit  2»,  1918. 


I 


with  the  fouudation  of  research  stuileutsliips  ea>-h 
of  the  value  of  £100  (of  which  four  would  be 
available  for  an  "average"  institvit  ion),  could  be 
carried  ovit  at  a  total  cost  of  £30.000  per  aunum. 
Although  this  was  a  lartte  sum.  it  wa-s  small  com- 
pared with  the  nu^unitude  of  the  object  in  view, 
and  furthermore  it  diil  not  represent  any  considei- 
able  addition  to  the  Board  of  Kducalion  estimates 
which  annually  reach  the  lisjure  of  i:ir>..">00,000. 

The  progress  of  chemical  industry  was  far  more 
dependent  upon  the  chemical  life  of  our  universities 
than  was  perhaps  jrenerally  recoi;nised.  For  that 
reason,  therefore,  it  was  hoped  tliat  chemical 
industrialists  would  realise  that  the  position  of 
chemistry  in  universities  and  colleges  was  a  very 
\ital  one  for  themselves. 

Mr.  Tainsii  thought  that  the  scheme  of  l>r. 
Forster.  though  adminible  on  i>aper.  was  bo  full 
of  ditliculties  that  in  practice  its  value  would  not 
be  at  all  commensurate  with  the  cost  it  would 
entail.  The  scheme  was  to  help  to  place  this 
country  in  .a  position  of  supremacy  so  tar  as 
chemical  industries  were  concerned.  This  would 
be  determined  by  the  quality  and  quantity  of  the 
available  information.  The  information  might  be 
provided  by  a  central  department,  but.  the  difficulty 
would  V>e  that  the  requirements  would  be  quite 
special.  For  example,  how  many  chemists  could 
discover  in  a  new  compound  its  \alue  for,  say,  the 
prepaiation  of  smokeless  powder  'i  It  appeared 
to  him  that  the  case  for  information  would  be 
i>etter  met  by  a  well-established  technological 
library  in  eadi  of  the  large  centres.  They  would 
then  be  al)le  to  find  what  they  wanted. 

Prof.  K.  C.  C.  B.U.Y  said  that  there  was  not  an 
intelligent  person  in  the  country  who  would  not 
agree  to  the  suggestions  of  Prof.  Lewis,  Imt  they 
were  rather  of  the  nature  of  a  corollary  scheme  to 
the  proposition  before  them  that  evening.  Any 
consideration  of  lesearch  that  wa.s  not  ad  hoc  to 
the  present  crisis  was  of  very  little  present  \alue. 
An  organisation  such  as  Prof.  J./ewls  had  suggested 
was  not  likely  in  his  (Piof.  Baly's)  opinion  tosolve 
the  problem. 

He  thought  that  the  scheme  of  Dr.  Forster  was 
doomed  to  aljsolute  failure  as  it  would  not  achieve 
the  one  thing  that  was  really  necessary,  namely, 
closer  co-operation  between  the  manufacturer  and 
the  chemist,  so  that  the  former  could  make  use  of 
the  greatest  amount  of  information  which  academic 
research  could  give.  This  Society  .should  act  as  a 
co-ordinating  body  of  manufacturer.s  with  a  central 
headquarters  where  tliey  could  go  with  suggeirtions 
or  obtain  infonnation. 

Prof.  Robinson  thought  that  a  list  of  patents 
should  be  published  in  the  English  langitage  so  as 
to  save  needless  reference  to  journals.  It  might 
be  one  of  the  duties  of  the  proposed  Department 
to  prepare  such  a  li.st. 

Dr.  Holt  did  not  see  much  use  in  formulating 
schemes  for  the  consideration  of  Government,  as 
it  was  almost  certainly  a  waste  of  time.  The 
puVjlic  must  lie  taught  to  value  chemistry  and 
chemists,  and  it  was  the  business  of  tlieir  Society 
to  see  that  thiis  was  so.  He  thought  that  the 
education  section  of  the  scheme  of  Dr.  Forster 
was  designed  to  do  tliis.  He  read  a  letter 
from  Prof.  Armstrong  regretting  that  he  could 
not  attend  the  discu.ssion,  and  suggesting  that 
their  Society  should  itself  become  a  chemical 
intelligence  department. 

Tlii.')  .suggestion  caused  considerable  discussion, 
many  members  expressing  their  views  as  to  sending 
a  resolution  to  Council  on  tlie  subject.  Finally 
the  following  resolution  was  carried  : — 

"  The  Liverpool  Section  would  suggest  to  the 
Council  that  the  present  crisis  dianands  their 
serious  consideration  with  the  view  of  their 
formulating  a  definite  forward  policy,  and  main- 
tains that  before  a  Chemical  Intelligence  Depart- 


ment at  the  Hoard  of  Trade  need  l>e  established 
it  is  de.sirable  that  the  Society  of  Chemical  Industrj 
organise  itself  from  within." 


Nottingham  Section. 


Meeting  held  at  Nohiiu/ham.  on  }re(tncaday,  March 
•2-2iid.   lyitJ. 


MR.    .lOIIX    WHITE    IN    TKE    CH.\IU. 


A  STUDY  IN  TllK  PR0P1<:RT1ES  OF  CERTAIN 
CHLOUO-IIVUKOCARBONS. 

P.IlRT    I. 
BY    SOS.\I£    C.ARAI„\PURV    SASTRY. 

In  an  earlier  paper  (this  Journal,  1910,  35,  94) 
the  author  was  able  to  show  that  some  of  the 
cliloro-derivatives  of  etlnlene  and  ethane  were 
lialile  to  slight  decomposition  under  Ihe  influence 
of  heat  and  moisture  and  that  the  decomposition 
products  attacked  certain  metals  with  which  thejr 
came  in  contact .  to  a  greater  or  less  extent  according 
to  the  nature  of  the  metal.  It  was  further  tenta- 
tively .stated  that  in  the  case  of  tetra<liloroethanp 
and  pentachloroethane  the  decomposition  took 
place  according  to  the  scheme  represented  by  the 
following    equations  : — 

(i.)  CHCl ,.CHC1.,  =HCl -l-CCL : CHCL 
(ii.)  CHCU.CCl3=HCl+CCU:CCU. 

The  hydrochloric  acid  liberated  attacked  the 
metals  in  question,  and  naturally  of  all  the  metals 
that  were  tested  aluminium,  being  the  most  electro- 
positive, was  attacked  most  easily.  It  was  further[ 
stated  that  dichloroethylene  and  trichloroethylenei 
were  the  safest  solvents  to  employ.  The  pre-j 
sent  investigation  was  undertaken  to  a.scert»iii| 
if  the  decomposition  occurred  in  the  way  expected 

Fifty  c.c.  of  freshly  distilled  (14ti"--U7° C] 
tetraciiloroethane  (quite  neutral  to  lituuis)  was 
heated  with  5  c.c.  of  water  under  a  reflux,  con- 
denser for  28  hours.  The  mixture  showed  at 
acid  reaction  after  three  hours.  After  the  heatint 
was  over  the  mixture  was  titrated  and  required 
1-1  c.c.  of  N/1  sodium  hydroxide.  On  distillni( 
the  mixture  practically  the  whole  came  ovei 
between  143"  and  l4o^  C.  This  would  only  show i 
that  tetrachloroethane  Is  decomposed  in  thi 
presence  of  water,  hydrochloric  arid  being  formed 

In  the  next  experiment  a  few  drops  of  caustii 
potash  were  added  and  the  mixture  heated.  Aft 
heating  for  about  an  hour  and  a  half  the  reacti" 
mixture  was  neutral  to  litmvis  and  some  potasaiui) 
chloride  had  been  formed.  On  distilling  practicall; 
the  whole  of  the  liquid  came  olf  between  113 
and  Ho'  C. 

It  was  then  thought  th.at  sodium  acetate  migb 
effect  the  decomposition  in  the  desired  way  an 
hence  75  grms.  of  tetrachloroethane  was  heat' 
with  an  aqueous  so]\ition  of  00-7  grms.  of  sodiui 
acetate     ((TIjC00Na.3H,0)     for     (Lfteen     hour 
The  t^^•o  layers  were  separati-d  and  the  chlorinati 
hydrorarbon   layer  washed   thoroughly  and  dii' 
over  calcium  chloride  and  then  distilled.     A  sni: 
portion   came   over    between    70°   and   90°  0.   hi 
the  major  portion  distilled  between  140°  and  146  i 
The    aqueous    sodium    acetate    layer    was   thri 
extracted  with  petroleum  spirit  to  free  it  from  »' 
chlorinated  hydrocarbon  that  may  have  dissolve 
in  it,  and  then  tested  for  the  presence  of  sodiii 
chloride.      When  heated  with   manganese  dioxi' 
and  sulphuric  acid  appreciable  amounts  of  chlori 
were  given  olT.     The  only  conclusion  thalcoulil 
drawn  from  this  experiment  was  that  the  decoi 
position    of    tetrachloroethane    occur.s    to    soi 
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extent,  with  the  produotiou  of  prol«»l)ly  a  small 
quantity  of  fricliloroethylene,  and  the  hydro- 
(•liloric  acid  evolved  in  tlie  process  would  react 
witli  sodium  acetate  giving  sodium  chloride. 
Possibly  if  the  mixture  liad  been  heated  for  several 
days  more,  t  he  decomposition  uiicht  have  proceeded 
to  a  greater  extent  and  trichloroethylene  might 
have  been  produced  in  quantity  sufficient  to  be 
easily  identified.  But  the  evidence  of  the  same 
course  of  decomposition  was  forthcoming  in  ' 
other  directions. 

In  the  course  of  the  experiments  it  was  found  that 
solid  CAustic  potash  reacted  violently  with  tetra- 
chloroethane  on  warming  gently ;  50  grms.  of 
tetrachloroethaue  and  17-3  grms.  of  solid  caustic 
potash  were  placed  in  a  round-bottomed  fiask 
provided  with  a  reflux  condenser,  and  gently 
warmed  for  a  few  seconds  and  then  the  flame 
taken  away.  A  very  vigorous  reaction  followed 
with  the  generation  of  a  considerable  amount  of 
heat  and  the  evolution  of  gases  which  were  at 
first  neutral,  and  then  slightly  acid  to  litmus. 
A  little  later  the  gas  as  it  came  out  of  the  con- 
denser burst  into  a  flame  with  a  sharp  click 
and  then  Inirnt  with  a  luminous  and  very  smoky 
flame.  This  gas  was  evolved  intermittently  and 
on  two  occasions  the  flame  travelled  backwards 
slowly,  and  finally  entered  the  flask  also.  The  \ 
reflux  condenser  was  carefully  detached  from  the 
flask,  and  the  flame  came  to  the  mouth  of  the 
flask  and  burnt  for  a  second  or  so  and  then  died  out. 
After  about  an  hour  the  flask  was  heated  once 
more ;  the  evolution  of  this  spontaneously 
inflammable  gas  again  began  and  the  experiment 
had  to  be  stopped  tor  fear  of  an  explosion.  When 
cool  the  Uquid  was  filtered  to  free  it  from  the 
potassium  chloride  and  the  filtrate  was  distilled. 
At  first  the  vapours  that  came  oft"  ignited  spon- 
taneously on  coming  into  contact  with  air,  but 
later  on  the  evolution  of  the  gas  ceased  and  the 
liquid  began  to  distil.  The  first  portion  came  oH 
between  5-1°  and  55°  C,  the  next  portion  between 
87°  and  90'  C,  and  then  the  temperature  rose 
gradually  to  145° — 117'  C.  by  which  time  prac- 
tically everything  had  distilled  over.  The  above 
experiment  was  repeated  with  the  same 
result.  It  is  evident,  therefore,  that  under  the 
influence  of  solid  caustic  potash  tetrachloroethane 
decomposes  into  dichloroethylene,  trichloroethyl-  ' 
ene,  and  probably  percliloroethylene.  The  pro- 
duction of  trichloroethylene  was  expected  as  the  ! 
result  of  the  splitting  oft"  of  a  molecule  of  hydro- 
chloric acid,  but  it  was  diSicult  to  account  for 
the  presence  of  other  products  of  decomposition. 
Once  it  is  known  that  dichloroethylene  is  pro 
duced  it  is  easy  to  understand  that  the  inflammable 
gas  that  was  evolved  during  the  process  is  chloro- 
acetylene.  This  would  confirm  an  observation 
by  Ghosh  (Chem.  Soc.  Trans.,  1915,  107,  1597) 
who  records  that  in  all  the  cases  of  condensation 
in  which  s.-dichloroethylene  was  employed,  chloro- 
acetylene  was  invariably  formed.  The  explanation 
is  that  dichloroethylene  loses  a  molecule  of  hydro-  I 
chloric  a<ud  under  the  conditions  of  the  experiment,  1 
and  produces  chloroacetylene  which  is  an  in- 
flammable gas.  (For  properties  of  chloroacetvlene 
ride  Annaleu,  203,  S8  ;  Ber..  23,  2783.)  But  the  • 
difficulty  of  the  problem  lies  in  accounting  for  the  i 
production  of  dichloroethylene.  This,  however, 
can  be  explained  by  assuming  that  two  molecules 
of  tetrachloroethane  together  split  off  two  mole- 
cules of  hydrochloric  acid  In  the  manner  shown 
below  ;  this  accounts  for  the  production  of  both 
dichloroethylene  and  percliloroethylene. 
ClHC-:-Cl  H-  -C.Cl.  rciHC— CO,]  CHCl :  CHCI 

<^M-C1  H-KVCl,    '*      [oHC-l-C.a.J      "*     CCl.iCCl, 

It  is  difficult  to  say  which  wav  the  reaction 
proceeds,  and  further  "work  is  in"  contemplation 
and  will  be  undertaken  as  time  permits. 


Since  the  reaction  with  solid  caustic  potash 
introduced  some  unexpected  complications, 
aqueous  caustic  potash  was  next  employed : 
50  grms.  of  tetrachloroethane  was  heated  with 
17-3  grms.  of  cau.stic  potash  dissolved  in  20  c.c.  of 
water  for  about  an  hour.  A  lively  reaction 
followed,  and  potas.sium  chloride  was  formed  in 
quantities.  The  reaction  mixture  was  filtered  and 
washed  with  water,  dried  over  calcium  chloride, 
and  then  distilled.  Nearly  50%  of  the  liquid 
came  over  between  87'  and  89'  C.  and  then  the 
temperature  rose  very  gradually  at  the  rate  of  about 
one  degree  in  two  seconds.     By  the  time  the  tem- 

Serature  had  reached  147' C.  everything  had 
Lstilled  over.  This  again  confirms  the  view  that 
trichloroethylene  is  the  chief  decompo.'ition  pro- 
duct of  tetrachloroethane  under  these  conditions. 
With  alcoholic  potash  the  reaction  progressed  in 
the  normal  manner  (as  in  the  preparation  of  acetyl- 
ene from  ethylene  dibromide.CH.Br.CHoBr.  by  the 
action  of  alcoholic  potash).  In  a  round-bottomed 
flask  provided  with  a  reflux  condenser  100  grms. 
of  tetrachloroethane  dissolved  in  50  c.c.  of  alcohol 
was  treated  ^\"ith  31-6  grms.  of  caustic  potash 
also  dissolved  in  alcohol.  The  flask  was  cooled 
since  a  considerable  development  of  heat  took 
place.  After  the  action  was  complete  the  potas- 
sium chloride  was  filtered,  and  the  filtrate  distilled. 
More  than  50%  of  the  liquid  came  over  between 
70'  and  71°  C.  and  then  the  temperature  rose 
to  78'  C.,when  the  remaining  portion  came  over. 
The  portion  that  distilled  over  at  70' — 71°  C.  was 
redistilled  and  it  was  found  that  there  was  no 
alteration  in  the  boiling  point.  This  was  rather 
puzzling  since  the  boiling  point  did  not  cor- 
respond to  that  of  any  of  the  chlorinated  hydro- 
carbons that  were  expected  in  the  products  of 
decomposition.  Working  on  the  idea  that  tri- 
chloroethylene might  form  a  constant  boiling 
mixture  ^vith  alcohol,  the  portion  boiling  at  70' — 
71'  C.  was  washed  tlu^ce  with  water,  and  then 
dried  over  calcium  chloride  and  redistilled.  It 
distilled  over  completely  at  87° — 88'  C.  There- 
fore it  is  evident  that  trichloroethylene  forms  a 
constant  boiling  mixture  with  alcohol.  To  con- 
firm this  equal  volumes  of  absolute  alcohol  and 
trichloroethylene  were  mixed  and  distilled.  More 
than  75%  of  the  mixture  distilled  over  at  70' — 
71  °C.  and  then  the  temperature  ro.se  to  78°  C. 
Next  equunolecular  proportions  of  alcohol  and 
trichloroethylene  were  mixed  and  distilled. 
About  60  "o  of  the  liquid  came  over  at 
70° — 71°  C.  and  the  remaining  portion  at  87° — 88'. 
The  exact  proportions  required  for  this  constant 
boiling  niix±\ire  have  not  been  found,  and  the  work 
is  reserved  for  a  future  occasion.  The  yield  of 
trichloroethylene  in  the  above  experiment  was 
nearly  90  "o  of  ^^^  theory,  which  shows  that  tetra- 
chloroethane decomposes  quantitatively  In  the 
normal  way  under  the  influence  of  alcoholic 
potash  into  trichloroethylene  and  hydrochloric 
acid. 

In  this  connection  it  appeared  rather  interesting 
to  study  the  beha\-lour  of  tetrachloroethane 
towards  sodium  ethoxide  :  68  grms.  of  sodium 
was  dissolved  In  a  smaU  quantity  of  absolute 
alcohol  and  50  grms.  of  tetrachloroethane  added 
to  the  well-cooled  solution  In  small  quantities.  A 
brisk  action  ensued  and  heat  was  developed  and  the 
flask  had  to  be  cooled  before  more  tetrachloro- 
ethane was  added.  The  mixture  was  well  shaken 
during  the  process  and  was  finally  heated  on  a 
water-bath  for  two  hours.  At  the  end  of  that 
tune  the  sodium  chloride  that  had  been  formed 
was  separated  bv  fUtration  and  the  filtrate,  which 
was  quite  neutral  to  litmus,  was  distilled.  _  ihe 
maior  portion  of  the  liquid  came  oft"  at  70- — /I  C. 
and  the  remainder  at  78°  C.  The  first  portion 
was  treated  with  water  three  times,  dried  over 
calcium     chloride,     and     distilled  ;       the    whole 
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distilled  over  at   87° — 88"  C.     The  yield   of   the 
trichlorofthylone  was  almost   quantitative.     Tliis 
woiiUl  show  that  the  reaction  proceeded  according 
to  tlie  eqviation, 
CnCI..CHCl.+O.HjOXa  = 

CHChCCI. +NaCH-C,HsOH, 
and  it  is  extremely  unlikely  that  the  corresponding 
ether  was  first  formed  and  dei-om posed  later  on 
as  in  the  equations. 

CHC1..CHC1,  -CHjONa-).  +Xaa 

CHa..rHci(Oc,Hs) 

Cna  ..CHCl  (OC.H5)+[H.O>*CHCl:CCl.+C.H5dH 

t[h:o]. 

In  the  next  experiment  twice  as  much  sodium 
cthoxide  as  in  the  foregoing  one  was  used,  still 
with  the  siime  results,  except  that  in  tlie  early 
stages  a  little  inflammable  gas  was  given  off.  For 
lack  of  suitable  apparatus  this  gas  could  not  be 
isolated  and  examined,  hut  has  hitherto  been 
supposed  to  be  chloroacetylene.  There  is.  however, 
a  possil)ility  that  the  gas  may  be  dichloroacetylene, 
CCliCC'l,  which  judging  from  other  corresponding 
compounds  would  be  more  or  less  unstable  and 
would  ignite  on  coming  in  contact  with  air. 

The  action  of  potassium  phenoxide  on  tetra- 
chloroethane  did  not  furnish  anything  new  ; 
trichloroethylene  was  produced  and  phenol  re- 
covered unchanged  (compare  Tiemaun  and  Reimer's 
reaction). 

All  the  experiments  enumerated  above  were 
tried  with  pentachloroethane,  and  in  every  case 
the  reaction  progressed  on  similar  lines  with  the 
production  ot  perchloroethylene  according  to  the 
equation, 

CCl,.  CHCL +KOH-*KCl +CCK:Cn, +HjO, 
the  only  difference  being  that  inSanunable  gases 
were    not    given    off    except    when   solid    caustic 
potash  was  used. 

The  case  of  s-dichloroethylene  was  very  inter- 
esting. It  was  not  acted  upon  by  solid  caustic 
potash.  In  fact  it  could  be  distilled  quite  easily 
and  harmle.ssly  over  solid  cau.stic  potash.  Even 
aqueous  caustic  potash  did  not  react  with  it.  But 
alcoholic  potash  decomposed  it  with  the  production 
of  cliloroacetylene.     (Compare  Ghosh,  ibid.) 

A  very  interesting  outcome  of  this  comparative 
inertness  of  dichloroethylene  towards  solid  and 
aqueous  alkalis,  coupled  with  its  high  solvent  power 
towards  fats,  etc.,  and  its  non-inflammability,  is 
the  possibility  of  its  use  in  soap  analysis  for  the 
e.stimation  of  free  fats,  in  place  ot  the  inflammable 
and  costly  petroleum  spirit.  .Mr.  J.  H.  Gill  and 
the  author  are  investigating  the  problem  and  the 
results  will  be  communicated  to  the  .Society  as 
soon  as  po.ssible. 

The  only  other  chlorinated  hydrocarbon  ex- 
perimented upon  was  trichloroethylene.  This  also 
is  relatively  stable  towards  solid  and  aqueous 
alkalis.  Tricliloroethylene  was  distilled  several 
times  over  .solid  caustic  potash  without  any  change, 
but  alcoholic  potash  reacted  easily  and  the  usual 
inflammable  gas  was  given  off.  It  is  very  difficult 
to  say  whether  this  is  chloroacetylene  or  not. 
Judging  from  the  behaviour  of  other  chlorinated 
hydrocarbons  towards  alcoholic  potash  one  would 
be  compelled  to  suppose  that  a  molecule  of  halogen 
acid  splits  off,  and  that  would  mean  that  the  gas 
evolved  was  dichloroacetylene,  CCI  |  CCI.  Further 
work  is  required  before  anything  can  be  said 
definitely,  and  it  is  the  intention  of  the  author  to 
continue  the  work  as  time  permits. 

In  conclusion  the  author  desires  to  thank  Jlr. 
T.  H.  Gray  and  Mr.  J.  H.  Gill  for  the  interest  they 
have  taken  in  the  work,  and  also  .Mes.srs.  Gerarcl 
Bros.,  Ltd.  (Soap  Works,  Nottingham ).  for  placing 
the  resources  of  their  laboratory  at  the  disposal 
of  the  author. 
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A  QUANTITATIVE  CHEMICAL  METHOD  OF 

DETERMINING  THE   AMOUNT   OP  SEASON 

ING    OF    TEAK    WOOD. 

BY    AXUKUL    CHAXDRA    SIRCAR,    SI. A.,    PH.D.,    F.C.8. 

The  proper  seasoning  of  t-eak  wood  is  a  matter 
of  the  utmost  practical  importance,  but  no  work 
has  hitherto  been  done  in  the  direction  of  devising 
any  method  by  which  seasoned  teak  wood  can, 
with  certainty,  be  distinguished  from  unseasoned 
or  partially  seasoned  teak  wood. 

Romanis  (Chem.  Soc.  Trans.,  1887,  868)  has 
shown  that  alcohol  extracts  from  teak  wood 
about  6°o  of  a  soft  resinous  sulistance  and  that 
the  extracts  from  freshly  cut  {i.e.,  unseasoned) 
teak  and  from  teak  that  has  been  long  exposed 
to  the  air  (i.e.,  seasoned  teak  wood)  are  of  a 
different  nature — the  former  being  entirely 
soluble  in  chloroform  whereas  the  latter  is  only 
partly  so.  and  further,  that  the  percentage  com- 
position of  that  part  of  the  re.sin  which  is  soluble 
in  chloroform  is  quite  different  from  that  of  the 
part  insoluble  in  chloroform. 

In  a  previous  paper  (Journal  Asiatic  Society  ot 
Bengal  (New  Series),  1912,  8,  No.  8)  the  work  of 
Romanis  was  extended  and  it  was  shown  that  teak 
wood  sawdust  yields  on  steam  distillation  either 
a  crystalline  or  an  oily  sulistance  or  a  mixture  ot 
the  "two  according  as  the  wood  is  seasoned,  un- 
seasoned, or  partially  seasoned.  Further,  it  was 
pointed  out  that  the  occurrence  of  the  crystalline 
sub.stance  in  seasoned  teak  wood  and  its  absence 
in  unseasoned  teak  wood  served  to  distinguish 
between  the  two,  and  that  in  the  case  of  partially 
seasoned  teak  wood  the  amount  of  the  former  as 
compared  with  the  amount  of  the  latter  could  be 
taken  as  a  criterion  of  the  amount  of  seasoning 
of  the  sample  ot  wood  examined. 

The  present  investigation  was  undertaken  with 
a  view  to  finding  out  a  method  ot  completely 
separating  the  cry.stalline  and  the  oily  substance 
from  a  mixture  of  the  two,  and  thereby  arriving 
at  a  quantitative  method  ot  determining  the  exact 
amount  ot  seasoning  of  any  sample  of  teak  wood. 

It  was  found  that  there  was  a  wide  difference 
in  the  solubility  ot  the  crystalline  and  the  oily 
substance  in  methyl  alcohol — the  former  being 
sparingly  soluble,  whereas  the  latter  is  extremely 
soluble  in  that  solvent.  Advantage  was  taken  ot 
this  propeity  ot  methyl  alcohol  in  separating  the 
crystalline  and  the  oily  substance  from  a  mixture 
ofthe  two. 

The  method  ot  procedure  was  as  follows : — 
100  grms.  ot  freshly  made  sawdust  from  the  sample 
of  teak  wood  to  be  examined  was  subjected  to 
steam  distillation  and  exactlv  one  litre  of  dis- 
tillate collected.  When  the  distillate  had  cooled 
to  the  ordinary  temperature,  it  was  shaken  with 
100  to   125. c.c.  of  ether,  which  easily  dis.solveiI 
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(lie  crystalline  as  woll  as  the  oily  substance  con- 
tained in  the  distillate,  yielding  a  light  yellow 
solution  and  leaving  a  colourless  aqueous  solution. 
The  ethereal  solution  was  separated  and  ixUowed 
to  evaporate  at  the  ordinary  temperature  in  a 
shallow  dish,  when  the  crystalline  or  the  oily 
substance,  but  more  frequently  a  mixture  of  the 
two,  remained  in  the  dish.  After  the  ethereal 
extract  had  been  \\eighed,  it  was  car('fully  washed 
■with  l-.">  I'.c.  of  methyl  .alcohol,  which  at  once 
dissolved  the  whole  of  the  oily  substance.  The 
methyl-alcohol  solution  was  quickly  filtered 
through  a  very  small  funnel  and  the  filtrate  received 
in  a  small  beaker.  The  filter-paper,  the  diameter 
of  wliich  was  not  more  tlian  one  inch,  was  washed 
with  a  drop  or  two  of  methyl  alcohol  and  the  filtrate 
mixed  with  the  original.  The  crystalline  substance, 
free  from  any  admixture  of  the  oily  substance, 
was  left  behind  on  the  filter-paper  or  in  the  glass 
dish  as  beaxitiful  white  branching  needles.  The 
methyl  alcohol  was  allowed  to  evaporate  at  the 
ordinary  temperature  and  tlie  weight  of  the 
brown  oily  substance  left  behind  in  the  beaker 
carefully  noted.  1-5  c.c.  of  methyl  alcohol  was 
found  to  be  sufficient  to  dissolve  the  whole  of  the 
oily  substance  contained  in  the  ethereal  extract. 
Care  was  therefore  taken  in  all  the  experiments 
performed  not  to  use  more  than  1-5  c.c.  of  methyl 
alcohol,  for  any  excess  of  methyl  alcohol  would 
naturally  dissolve  a  part  of  the  crystalline  sub- 
stance. This  point  is  of  great  importance  in  the 
successful  working  of  the  method,  for,  as  will  be 
shown  later,  it  is  from  the  weight  of  the  oily 
residue  that  the  seasoning  of  any  sample  of  teak 
wood  can  be  determined. 

To  ascertain  whether  the  whole  of  the  crystalline 
and  the  oily  substance  in  any  sample  of  teak  wood 
could  be  obtained  by  steam  distillation  of  its 
sawdust.  100  grms.  of  very  old  teak  wood  {i.e., 
seasoned  wood)  sawdust,  and  also  100  grms.  of 
sawdust  from  the  wood  of  a  freslily  cut  teak  tree 
[i.e.,  unseasoned  wood)  was  subjected  to  prolonged 
steam  distillation,  the  distillate  collected  in 
fractions  of  one  litre  each,  and  the  dift'erent 
fractions  examined  in  tlie  usual  way.  The  results 
obtained  are  tabulated  below  : — 
Old  teak  u-ood. 


Fraction  of  distillate. 

wt.  of  the  etliereal  extract. 

1st  litre    

2nd  Utre 

grms. 
0-0280 
0-0175 

3rd  litre  

O-Olfll 

4th  litre  

0-0180 

Sth  litre  

0-0165 

flth  Utre  

0-0174 

7th  litre  

0-0160 

Sth  litre   

0-0152 

9th  litre 

0-0174 

10th  Utre     

0-0172 

In  each  case  the  ethereal  extract  consisted  of 
white  crystals,  without  the  slightest  admixture 
of  any  oilv  substance. 


From  these  results  it  was  concluded  that  : — 

1.  The  oily  .suljstance  is  totally  absent  in  very 
old  teak  wood  (i.e.,  perfectly  seasoned  teak  wood). 

2.  The  cryst.alline  substance  contained  in  teak 
wood  does  not  all  come  out  in  the  first  litre  of 
distillate  obtained  by  steam  distillation  of  its 
sawdust. 

3.  In  the  case  of  seasoned  teak  wood,  the 
crystalline  substance  comes  out  in  larger  (luantities 
in  the  first  litre  of  the  distillate  and  the  (juantities 
of  the  crystalline  substance  coming  out  in  the 
subsequent  fractions  of  the  distill.ate  are  practically 
the  same. 

4.  The  crystalline  substance  is  not  absent  in 
fresli  teak  wood  (i,'>.,  unseasoned  teak  wood),  as 
was  mentioned  in  the  previous  paper  {loc.  cit.). 

o.  The  oily  suljstance  present  in  fresh  teak 
wood  appears  mostly  in  the  first  litre  of  the  dis- 
tillate and  in  gradually  diminisliing  quantities 
in  the  subsequent  fiactions  of  the  distillate.  untU 
in  the  4th  to  5th  fractions  a7id  afterwards  it  does 
not  come  out  at  all. 

ti.  In  the  case  of  fresh  teak  wood  the  crystals 
do  not  come  out  in  the  first  portions  of  the  dis- 
tillate, at  any  rate  not  in  apprecialile  quantity, 
but  they  come  out  in  larger  quantities  in  the 
subsequent  portions  of  the  distillate. 

7.  A  greater  weight  of  ethereal  extract  in 
obtained  in  the  case  of  fresh  teak  wood  than  in  the 
case  of  old  teak  wood. 

Supplementary  experiments  supported  the  above- 
mentioned  conclusions. 

It  was  therefore  deemed  advisable  to  collect 
only  1000  c.c.  of  the  distillate  in  each  case  and 
determine  the  amount  of  oily  substance  contained 
in  it.  In  order  to  avoid  as  far  as  possible  any 
change  in  the  weight  of  the  oily  substance  by 
oxidation  or  change  of  composition  in  any  other 
way,  no  heat  was  used  in  drying  either  the  ethereal 
or  methyl  alcohol  extract. 

Some  samples  of  differently  seasoned  teak  wood, 
supplied  from  the  workshop  of  Dacca  School  of 
Engineering,  were  next  examined.  The  results 
obtained  are  recorded  in  the  table  on  following  page. 
From  the  figures  in  the  last  column  it  wiU  be  seen 
that  the  percentage  weights  of  the  oily  substance 
present  in  the  various  samples  of  wood  examined 
do  not  come  exactly  in  the  order  of  the  dates  of 
their  purchase,  i.e.,  in  the  order  in  which  they  are 
supposed  to  be  seasoned.  But  from  the  figures 
in  the  fourth  column  it  will  be  seen  that  the  weight 
of  the  methyl  alcoholic  extract  (i.e.,  of  the  oily 
residue)  becomes  less  and  less  according  as 
the  wood  is  more  and  more  seasoned. 

It  being  found  that  teak  woods  that  have  been 
seasoned  "some  time  back  also  contain  some  oily 
substance,  it  becomes  a  question  of  importance 
to  fix  the  amount  which  will  represent  the 
maximum  weight  of  oily  residue  than  can  possibly 
be  obtained  from  any  sample  of  teak  wood  which 
is  just  seasoned  from  a  commercial  point  of  view, 
i.e.,  is  just  fit  for  use. 


Freshly  cut  teak  wood. 


Fraction  of 
distillate. 


Nature  of  the  distillate. 


Weight  of  the 

ethereal  extract. 

grms. 


1st  Utie  . . . 

2nd  Utre 

3rd  Utre  . . . 

4th  Utre  . . . 

Sth  Utre  , . . 
6th  Utre  . . . 


Cloudy,  containing  no  crystals  but  only  oily  drops 

floating  on  the  surface. 
Cloudy,  containing  some  crystalline  as  weU  as  oily 

substance. 
Cloudy,  containing  some  crystaUine  and  very  Uttle  oily 

substance. 
Cloudy,  containing  only  some  crystals  and  no  oily 

substance. 
Ditto 
Ditto 


0-1000 

0-0868 

0-0578 

0-0420 
0-0521 
0-0434 


Nature  of  the  ethereal 
extract. 


Brown,  oily. 
Oily,  mbced  withsome 
crystals. 

Brown  and  crystalline. 

Brown  and  crystalline. 
White,  crystalline. 
Ditto 


Weight  of  the 
methyl  alcohol 
extract. 
grms. 


0-0792 

0-0396 

0-0250 

0-01-29 
0-0095 
0-0090 
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Weight  «if  the 

D»fe  on  which  the 

Weisht  of 

methyl  aUuhulic 

"„  wt.  of  the  methyl  alcoholic 

Kmnbf  r  o( 

urotxl  was  locally 

ethereal  extract. 

e-ttract  (i.r.  oi  the 

Xature  of  methyl 

extract  witli  reference  to  the 

ample. 

bought  as  seasoned. 

gnus. 

oily  residue), 
gnus. 

lUcohoUc  extract. 

weight  of  ethereal  extract. 

Very  old                   [ 

<1) 

0-02J4 

(KK)53 

CT.vstalliue  and  wlilte 

20« 

(2) 

0<1U0 

0-0024 

(.'rystalline  and  white 

17-0 

o 

1901. 

0-OOSO 

00022 

Cr>-st.nlline  nml  white 

27-5 

liWi 

0H1148 

0-00-13 

Brown  and  crystalline 

28-9 

4 

AuKUst,  1905. 

0-01 S4 

0<K)42 

Ail  crystals 

31-5 

5 

1907. 

0-0204 

0-0078 

Brown  cry.^tiii^ 

S«-0 

8 

A|iril,  190S. 

0-0212 

0-0072 

Brciwn  and  cry.stalline 

31-7 

7 

June.  1909. 

00220 

0-0088 

Brown  and  crystalline 

40-2 

8 

NovenilHT.  19U. 

00232 

0-0188 

Oily 

810 

9 

Juiuarj'.  1912. 

003-4 

0-0243 

Oily 

63  0 

10 

Cut  in  January.  19 1 2 

and  left  by  itsell. 

0-0292 

0-0204 

Oily 

70-0 

11 

Freshly-cut               i 

(1) 

0-1000 

0-0792 

Oily 

79-2 

<2) 

0-UOO 

0-0809 

Oily 

73-6 

These  observations  were  made  in  September,  1912. 


From  a  leference  to  the  table  given  above  it  will 
be  seen  that,  except  in  the  case  of  sample  So.  9. 
which  in  all  probability  represented  some  wood 
not  properly  seasoned,  in  every  case  of  seasoned 
teak  wood  the  weight  of  the  oily" residue  falls  below 
0-0200  grm..in  fact  t  he  weights  are  never  higher  than 
OOISS  grm.  Making  an  allowance  of  another 
0-001  grm..  it  is  therefore  concluded  that  a  sample 
of  teak  wood  which  is  just  seasoned  may  yield  up 
to  a  maximum  weight  of  002  grm.  of  oily"  residue 
from  100  grms.  of  its  sawdust.  If  the  weight  of 
the  oily  residua  be  greater  than  002  grm.  the  wood 
in  question  is  unseasoned,  and  the  greater  the 
weight  the  less  seasoned  the  sample  and  rice  versa. 

As  a  further  verification  of  the  proposed  method, 
a  large  number  of  unknown  but  differently 
seasoned  samples  of  teak  wood,  supplied  from  the 
workshop  of  Eastern  Bengal  State  RaUway  were 
examined.  The  results  oittained  were  extremely 
satisfactory   and   fully   juijtifled   the   safe   applic- 


ability of  the  method  in  determining  the  amount 
of  seasoning  of  any  sample  of  teak  wood. 

Thus,  the  conclusion  is  that  from  a  determina- 
tion of  the  amount  of  oily  substance  present  in 
any  sample  of  teak  wood,  the  degree  to  which  it 
has  been  seasoned  can  be  found. 

In  conclusion  I  beg  I0  express  my  best  thanks 
to  I>r.  E.  R.  Watson  for  the  help  and  encourage- 
ment which  I  have  received  from  him  throughout 
the  course  of  this  investigation. 


ACTION    OF    •'  DRIERS "     ON     OLIVE    OIL. 

BY  W.  MCD.  MACKEY  AND  HARRY  IXGLE. 

Our  attention  was  drawn  early  in  the  war  to 
the  prevalence  of  fires  in  cloth  mills  employed  in 
tlie  manufacture  of  khaki  goods,  and  it  occurred 
to  us  that  there  might  be  some  action  of  the 
metallic   salts,  used  in  the  mordanting  or  other 


Table  I. 


8-5% 

7?o 

2% 

'     2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

Time, 

Khaki 

Khaki 

Co 

Mn 

Cr 

Pb 

Nl 

Fe 

Cu 

Cu 

Al 

Al 

Zn 

Soda 

01i>e 

mins. 

6o:tp. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap. 

soap.t 

oil. 

"C. 

°C. 

'C. 

-c. 

"C. 

°C. 

•c. 

'C. 

"C. 

«C. 

"C. 

°C. 

•c. 

•c. 

°C. 

18 

100 

87 

20 

132 

97 

21 

110 

22 

130 

23 

183 

155 

24 

179 

5^* 

200 

25 

stopped 

200 

88 

92 

28 

t 

• 

92 

82 

84 

30 

82 

124 

101 

101 

85 

87 

86-5 

83 

8« 

31 

83 

32 

192 

147 

32J 

202 

33 

• 

165 

35 

120 

127 

35  i 

200 

40 

• 

169 

193 

92-5 

92 

m 

200 

41} 

200 

• 

45 

142 

• 

102 

107 

95 

93 

92-5 

50 

98 

114 

119 

97 

95 

96 

94 

55 

202 

102 

116-5 

120 

100-2 

94-S 

CO 

• 

107 

113 

113 

99-5 

97-5 

102-5 

98-5 

95-4 

70 

141 

106-5 

106 

107 

100 

96 

74 

197 

75 

• 

105 

104 

102-5 

100-5 

96-4 

80 

113-5 

90 

slopped 

101 

106 

103 

120 

102 

100 

132-5 

105 

101-5 

106-5 

106 

97-3 

110 

171 

112 

202 

120 

' 

103 

125 

112 

• 

105 

98 

130 

206 

105-5 

150 

104 

• 

215 

stopped 

180 

102 
stopped 

« 

99-5 
stopped 

•  Thermometer  withdrawn.    Fired  on  standing. 


t  Did  not  fire. 


X  The  soap  used  for  making  other  soapg. 
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processes  connected  with  dyeing,  on  the  oils  used 
as  hibriennts  in  the  subsequent  spinning  and 
weaving  operations. 

A  sample  of  kliaki  cloth  was  incinerated  (ash, 
l-3t!V(i  on  the  weight  of  the  cloth),  the  asli  treated 
with  dilute  hydrochloric  acid,  the  solution  filtered, 
and  the  filtrate  neutralised  and  precipitated  with 
a  pure  tallow  soap  (yield.  ()%  of  "  lihaki  soap  " 
on  the  weight  of  the  cloth).  This  was  dissolved 
in  a  "  safe  "  olive  oil  and  tested  (two  experiments, 
see  Tatile  I.)  in  the  Mackey  Clotli  Oil  Tester 
(this  Journal,  1S9<),  00).  Tlie  rapid  development 
of  heat  obser\e(l  in  these  tests  formed  a  basis  for 
the  continuance  of  the  work.  Only  a  qualitative 
analy.sis  of  tlie  kliaki  ash  was  made  ;  it  showed 
the  presence  of  a  considerable  proportion  of 
chrouiiuni  with  a  Httle  iron. 

It  was  decided  to  pi-epare  similar  soaps  of  various 
metals  and  try  tlieir  action  on  a  "'  safe  "  oU  in  the 
tester.  For  tliis  p\irpose  a  pure  tallow  soap 
was  used  to  precipitate  tlie  .soaps  of  lead, 
cobalt,  nickel,  diromium,  iron,  aluminium, 
copper,  and  zinc,  ^^  hich.  after  washing,  were  dried 
and  melted. 

Two  per  cent,  of  each  of  these  (on  the  oil) 
was  dissolved  in  a  "  safe  "  olive  oil  (iodine  value? 
85)  and  the  solutions  tested  on  cotton  wool  in 
the'ClotJi  OU  Tester  with  the  results  given  in 
TaUe  I. 

Some  of  tlie  results  in  the  table  are  rather 
difficult  to  explain.  Thus  (a)  Cobalt  :  a  known 
"drier."  though  it  heAted  rapidly  on  the  cotton 
wool,  did  not  fire,  (b)  Xickel  :  a  weak  "  di'ier  " 
with  linseed  oil,  gave  approximately  the  same 
result  as  lead,  a  good  "  drier  "  with  linseed  oil. 
(c)  Copper  ;  a  maximum  temperature  of  120°  C. 
in  55  minutes  (second  experiment)  and  then  a 
slow  decline,  (d)  Aluminium  :  a  non-drier,  in 
contrast  with  the  copper  experiments,  finished 
by  firing. 

Table  II.,  in  conjunction  with  a  summary  of 
the  results  on  Table  I.,  gives  the  comparative 
stability  of  the  higher  and  lower  oxides  of  each  of  the 
metals  and  also  the  known  action  of  these  metals 
or  soaps  on  drying  oil.  and  in  this  connection  it 
must  be  remembered  that  olive  oil,  like  linseed, 
is  an  unsaturated  oil. 


simply  unsaturated  oils  like  olive  oil,  which  may 
prove  dangerous  under  the  conditions  obtaining 
in  cloth  mills. 

We  thought  it  of  intiTe.st  to  try  the  action  of  a 
chromium  soap  on  mineral  oil.  and  also  the  action 
of  niiueral  oil  us  a  retarder  of  spontaneous  heating 
under  the  conditions  of  the  experiments  given  in 
Table  1. 

The  addition  of  25  "o  mineral  oil  to  a 
"  dangerous  "  oil  has  been  shown  liy  one  of  us 
(this  ,J.,  1895,  910),  as  indeed  would  be  expected, 
to  retard  spontaneous  heating — in  fact,  to  make  a 
"  dangerous  "  oil  "  safe."  In  the  case  of  the  olive 
oil  holding  a  chromium  soap  in  solution  it  will  be 
seen  by  Table  111  that  the  addition  of  even  50% 
mineral  oil,  though  it  reduces  the  liability  to 
spontaneous  heating,  does  not  render  the  oil 
"  safe  "  according  to  the  formula  adopted  for 
classifying  cloth  oils,  i.e.,  an  oil  is  considered 
"  safe  "  if,  when  tested  in  the  Cloth  Oil  Tester,  it 
does  not  attain  a  temperature  of  200"  C.  in  tw'O 
hours ;  dangerous  when  it  does  (see  this  J., 
1895,  940). 

Table  III. 


2%  Cr 

2%Cr. 

2%Cr 

Time. 
Mins. 

2»i  <'r 

soap  in  75% 

soap  in  50% 

soap  in 

soap  in 
olive  oil. 

olive  oil 
and  25% 

olive  and 
50% 

mineral  oil 
0-906 

•mineral  oil. 

mineral  oil. 

sp.  gr. 

»C. 

"a 

"C. 

"C. 

25 

88 

28 

102 

82 

30 

124 

85-5 

82 

83 

32   - 

147 

88-2 

84 

84 

33 

165 

ao 

85 

85 

35J     .... 

200 

94 

87-5 

87 

40 

• 

106 

91 

89-5 

45 

— 

137 

94 

92 

50 

— 

193 

97-5 

93-5 

50k    .... 

— 

200 

— 



60 

— 

« 

108 

96 

75 



— 

134 

96-5 

90 

— 

— 

181 

96-5 

94 



— 

200 

96-5 

105 

. — . 

. — 

« 

96-5 

120 

~ 

96-5 
Expt. 
stopped. 

*  Thermometer  withdrawn.     Fired  on  standing. 


Table  II. 
Driers  and  their  action  on  oils. 


Metal. 


Stability  of  oxides  and 
their  coutponnds. 


H«at  generation  in  the  Tester. 
Time  to  reach  200°  C. 


Cobalt  , . . 
Manganese  . 
Chromlam  . 

Lead    

Nickel 
Iron     

Copper  . . . 
JUmninium 
Zinc     


Lower  oxi'Lition  products  stable 

24* 

mins. 

do. 

25 

jj 

do. 

35  » 

,j 

do. 

41  i 

jj 

Intermediate 

40^ 

,j 

Higher  oxidation  products  more 

stable 

V4 

do. 

Did 

not  attain  200°  C 

One  oxidation  product  only 

130  mins. 

do. 

112 

„ 

Action  as  drier  at  ordinary 
temp,  on  drying  oil. 


Strong 

Weak 

Strong 

Weak 


Xon-drier 


The  general  conclusions  to  be  drawn  from  these 
results  seem  to  be  that,  in  its  oil-soluble  form, 
a  metal  which  <?sists  in  more  than  one  state  of 
oxidation  acts  as  a  "  drier  "  or  oxygen  carrier, 
provided  that  the  lower  oxides  are  "more  stable 
than  the  liigher.  In  Table  I  it  will  be  noticed 
that  cobalt,  manganese,  chromium,  and  lead  are 
all  to  the  left,  i.e.,  showing  very  quick  rise  of 
temperature  ;  iron  and  copper  (higher'  oxides  more 
stable)  appear  in  the  centre  of  tlie  table  ;  aluminium 
and  zinc  (one  state  of  oxidation  onlv)  appear 
well  to  the  right. 

It  seems  clear  also  that  metaJs  analogous  to 
chromium  form   compounds   with   drying   oils   or 


Discussion. 
Mr.  F.  W.  EiCHAKDSON  asked  if  the  composition 
of  the  khaki  ash  was  known.  He  thought  it  would 
be  jnostlv  C'r^Oa  which  was  very  stable  ;  the  ash 
must  also  contain  some  other  nietalUc  compounds. 
He  did  not  understand  how  from  a  hydi-ociiJaric 
acid  sohition  one  could  get  a  soap.  Ignited 
chromic  oxide  was  not  usuaUy  considered  to  be 
soluble  in  hydi-ochloric  acid.  He  thought  it  very 
remarkable  that  an  aluminium  soap  could  give  the 
effects  noticed  and  would  be  glad  of  some  further 

"^^Mr-^LowsoN  asked  if  cobalt  salts  were  largely 
used  as  "  driers  "  and  if  so  in  what  form. 
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Mr.  W.  Harkisox  askod  if  the  heating  effects 
were  greater  with  a  dryiiij;  oil. 

Mr.  Richardson  siii;j;ested  that  experiments 
should  be  made  on  the  cloth  itself  in  the  oil  tester. 

Mr.  M.\rKKY  sjiid  that  the  eloth  niiirht  have 
be<?n  teastnl  into  loose  wool  ;  hut  the  cloth  liad 
been  scoured  and  therefore  would  contain  little 
or  no  oil.  The  danirer  of  spontaneous  heatint; 
was  either  in  the  yarn  or  the  unscoured  cloth. 
If  the  unscoured  clotli  were  teased  and  tested 
in  the  oil  tester  no  doubt  tliere  would  be  a  rise 
of  temperature  ;  l)ut  the  drau^xht  would  have  to  be 
checked,  as  the  amount  of  oil  in  unscoured  cloth 
was  small  compared  with  that  in  tlie  cotton 
wool  under  tlie  ordinary  conditions  of  experiment. 

Dr.  Ingle  in  reply  said  that  the  amount  of 
khaki  ash  at  their  disposal  was  small  and  they 
had  not  made  a  quantitative  analysis.  He  had 
found,  as  stated  in  the  paper,  chromium  with  some 
iron,  and,  in  one  of  the  samples,  zinc  (no  doubt 
from  tlie  waterproofing  process).  He  had  found 
no  difiiculty  in  dissolvins;  the  ash,  perhaps  because 
the  temperature  was  kept  low  during  the  ignition, 
ammonium  nitrate  having  been  used  as  an  oxidising  j 
agent.  At  any  rate,  out  of  l-SOOj  of  ash,  only 
00S°(,  remained  insoluble  in  the  acid.  In  reply 
to  Mr.  Harrison,  drying  oils  had  not  been  tried 
in  the  present  investigation,  but  it  was  obvious 
that,  as  they  gave  a  rapid  rise  of  temperature 
in  the  oil  tester  with  no  "  drier,"  they  would  give 
a  more  rapid  rise  it  a  ■"  drier  "  were  added.  \\'ith 
reference  to  the  use  of  cobalt  salts  as  "  driers," 
he  had  come  across  a  few  boiled  oils  containing 
cobalt,  but  doubtless  cobalt  was  too  expensive. 
Usually  it  was  added  as  a  resinate. 


DEPILATIOX    OF    HIDES    AND    SKINS. 

BY   J.    E.    PICKLES. 

Contribution   from   the  Leather  Industries  Dept,, 
L'niversity  of  Leeds. 

A  common  method  of  unhairing  hides  and  skins 
is  by  means  of  sodium  .sulphide  in  conjunction  with 
nvUk  of  lime.  At  the  present  time  the  high  price 
of  sodium  sulphide  is  almo.st  prohibitive,  and  a 
substitute  for  this  material,  which  would  give 
the  same  effects,  i.e.,  a  much  .shorter  liming  and  a 
greater  swelling  action  than  lime  alone,  would  be 
very  much  welcomed  bv  the  leather  trade  gener- 
aUy. 

About  1860  the  use  of  a  mixture  of  .sulphur 
with  lime  and  sodium  carbonate  was  proposed 
by  Lufkin,  and  used  in  the  United  States  with 
some  success  (see  Eng.  Pat.  20.53  of  1800),  and 
at  the  suggestion  of  I'rof.  Procter,  I  have  made 
a  series  of  experiments  with  these  materials  to 
determine  the  nest  methods  for  their  practical  u.se. 
The  results  of  these  experiments  may  be  of 
interest. 

When  sodium  sulphide  is  dLssolved  in  water  it 
is  hydrolysed  with  the  formation  of  .sodium  sulphy- 
drate  and  hydroxide,  and  it  has  been  proved  that 
the  sulphydrate  is  the  active  depilatory  agent,  the 
caustic  soda  serving  to  swell  the  hide  fibres  :  7H 
parts  of  .sodium  sulphide  produce  33  parts  of 
sulphydrion,  .SII  (neglecting  the  weight  of  the 
sodium),  and  40  parts  of  caustic  soda. 

If  sulphur  is  boiled  with  milk  of  lune,  a  certain 
amount  of  calcium  sulphydrate  is  formed,  together 
with  some  polysulphides,  the  latter  being  not 
detrimental,  if  not  actually  advantageous,  to  the 
process. 

As  the  results  of  my  experiments,  I  have  found 
that  if  i  lb.  sulphur  Ls  boiled  with  lime,  the  same 
unhairing  effect  is  obtained  as  with  I  lb.  of  sodium 
sulphide  or  3  lb.  of  Na,S.9H,0  ordinarily  used. 

To  obtain  the  same  amount  of  caustic  .soda  in 
the  lime,  as  if  the  sulphide  had  been  actually  used, 
is  of  course  a  simple  matter,  since  if  sodium 
carbonate   is   added   to   the   lime    water   calcium 


carbonate  and  sodium  hydroxide  are  produced; 
roughly  II  oz.  of  anhydrous  sodium  carbonate 
or  33  o/..  of  soda  crystals  will  give  the  s;une  amount 
of  caustic  soda  that  is  obtained  from  1  lb.  of 
sodium  sulphide  or  3  lb.  of  Na  jS.lllI jO. 

The  procedure  is  as  follows  :  the  calculated 
amounts  of  sulphur  and  of  sodium  carbonate  are 
weighed,  the  sulphur  is  added  to  the  lime  when 
slaking,  and  if  necess;vry  boiled  with  the  lime  until 
all  sulphur  is  dissolved.  This  gives  a  yellow  liquid. 
The  soda  can  be  added  during  or  after  the  slaking. 

This  lime  has  been  \ised  in  the  experimental 
tanniry  of  the  l'niversity  of  Leeds  on  two  packs 
of  calfskins  for  chrome  tanning,  using  sulphur  and 
soda  calculated  to  replace  ,5%  of  sodium 
sulphide  on  Weight  of  lime  ;  the  goods  were  ready 
for  unhairing  in  1  days,  and  as  far  as  could  be  seen 
there  was  no  dilTerence  between  these  skins  and 
skins  imhaired  with  sodium  sulphide. 

The  lime  was  also  used  on  one  jiack  of  hides  for 
chrome  sole  leather.  In  this  case  more  soda  was 
added  to  the  lime  in  order  to  increase  the  swelling. 
The  hides  were  unhaired  in  4  days. 

It  has  also  been  used  for  skins  intended  for 
vegetable  tanned  dressing  leathers  with  equally 
good  results. 

From  these  experiments  it  seems  that  these 
two  materials  would  be  a  good  substitute  for 
sodium  sulphide,  with  the  advantage  that  the 
swt'lling  can  lie  controlled  Ijy  increasing  or  decreas- 
ing the  amount  of  soda,  if  more  or  less  swelling  is 
required  than  is  given  by  sodium  sulphide  alone. 
By  the  omission  of  the  soda  an  efl'ect  very  similar 
to  that  of  an  "  arsenic  lime  "  is  obtained. 


POTASH   IN   THE   BANANA   STALK. 

BY    R.    II.    ELLIS,    F.I.C. 

Some  weeks  ago  I  «as  asked  to  make  an  examin-  | 
ation  of  the  banana  stalk  with  a  view  to  the  iisp 
of  its  fibre  for  pulp  for  paper  making  or  possib! 
use  in  other  directions. 

In  the  course  of  the  examination  I  noticed  that  i 
the  juice  of  the  stalk  was  sufficiently  alkaline  to  | 
cause   irritant    action   on   the   skin   and   this  led  i 
me  to  examine  it   further,  with  the  result  that  I 
found  that  it  contained  a  large  percentage  of  potash 
and  practically  no  soda. 

The  following  figui-es  give  the  composition  of, 
ash  : — 

per  cent. 

Silica  (SiO.)    9-(U 

Iron  oxide '(FejO,)    0-lfl 

Alumina  (Al,0,)    3-49 

Lime  (CaO)     1'6» 

.Magneaia  (MgO)     1-88 

Potash  (K,0)      45-»0 

Soda      trace 

Sulphuric  acid  (SO,) 2-10 

Carbonic  acid  (CO,) 31-11 

Chlorine  (CI)    1-52 

Phosphoric  add  (PjOi)    2-74 

100-00 


The  following  figures  have  been  confirmed  h\ 
Dr.  A.  J.  Ilanley,  of  the  Agricultural  Department 
Leeds  L^niversity. 


EllU. 

Eanley. 

91-6 

8-4 

2-4 

1-14 

29-9 

13-73 

45-9 

»2-7 

Dried  matter  in  original  stalk  % 

A.sh  in  f>rigin<i|  stnik  %     

7-3 
1-5 

0-9 

Ash   in  itrii-d  matter  ^o    

20-5 

Potasih  in  dried  matter  ",'>    

12-35 

Potash  in  ash  ^o    

liO'l 

Dr.  Hanley  also  extracted  the  juice  by  pressur 
in  a  small  meat  press,  and  found  it  to  contain  0-7" 
potash. 

Ftooi  the  above  figures  it  will  be  noted  that  th 
dried  matter  is  as  rich  in  potash  as  kainit. 
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Thus,  from  my  figriires,  1  ton  of  banana  st-alks 
will  yield  ISS  lb.  ot  dried  matter  containing  13-7% 
of  potash  (K  J)),  or  .">  I  lb.  of  ash  containing  47-5% 
potash,  or  2;j  lb.  <it  pure  pota.sh. 

Considering  that  large  quantities  of  banana 
stalks  come  into  the  country  every  week  and 
that  tliere  is  a  great  demand  for  potash,  the 
question  of  this  refuse  is  worth  the  attention  of 
municipal  sanitary  aulhoi'ities.  I  am  told  that 
over  1000  stalks  come  into  Leeds  every  week. 
When  stripped  they  have  an  average  weight  of 
4  11).  each  or  It!. 000  lb.  in  all,  representing  1340  11). 
(about  12  cwt.)  of  dried  matter  as  rich  in  potash  as 
kainit. 

Discussion. 

Mr.  George  Ward  thought  it  possible  that  the 
refuse  from  Corporation  destructors  might  con- 
tain potasli.  seeing  tliat  a  large  percentage  of  it 
came  from  vegetable  produce.  He  suggested  that 
a  careful  analysis  of  the  ashes  should  Ije  made. 

The  Ch.\ir'man  suggested  that  Corporations 
would  be  serving  a  good  purpose  if  tliey  set  apart 
all  the  refuse  from  the  markets,  .so  that  it  could  be 
examined  and  treated. 


NOTE  ON  A  FIELD  METHOD  FOR  DETER- 
MINING DISSOLVED  OXYGEN  IN  WATER. 

BY    J.\MES    MILLER. 

In  the  method  described  by  me  (this  Journal, 
1914,  185)  phenosafranine  is  used  as  the  indicator, 
but  it  seems  that  thi.s  substance  is  somewhat 
difficult  to  obtain  and  another  indicator  is  desirable. 
I  find  that  metliylene  blue  can  be  substituted, 
determinations  made  with  both  indicators  giving 
the  same  results. 


Comrrunication. 


THE   DETERMINATION   OF  THE   SPECIFIC 
GRAVITIES    OF    FIXED    OILS     IN    THE 
TROPICS. 

BY     C.     HAROLD     WRIGHT,     B.A.      (CANTAB.),      F.I.C., 
AGRICULTURAL   CHESHST,    FIJI. 

It  is  not  easy  to  determine  the  specific  gravity 
of  an  oil  at  1.5-5°  C.  in  the  tropics,  becau.se  this 
temperature  is  generally  below  the  dew  point  of 
the  air.  Hence  if  a  specific  gravity  bottle  or 
Sprengel  tube  be  cooled  to  15-5°  C.  moisture 
condenses  on  the  outside.  By  cooling  the  oil 
with  ice  it   is   possible   to   determine   its   specific 

fravity  at  15-5°  C.  with  a  Westphal  balance  ; 
ut  this  is  not  a  very  convenient  method,  because 
when  the  temperature  of  the  air  is  between  25° 
and  30°  C.  it  is  very  difficult  to  maintain  the  oil 
at  15-5°  C.,  and  whilst  the  oil  is  cooled  moisture 
condenses  on  the  surface  of  the  oil  and  the  platinum 
wire  attached  to  the   plummet. 

A  far  more  convenient  and  quicker  method  is  to 
determine  the  specific  gravity  of  an  oil  at  the 
temperature  ot  the  air  (water  at  IS-S^C.  =1), 
and  from  the  result  so  obtained  to  calculate  the 
specific  gravity  at  15-5°  C,  as  explained  below. 
For  this  purpose  a  specific  g^a^'ity  bottle  with 
perforated  stopper  is  most  convenient.  It  is 
neces.sary  to  know  the  weight  o^  water  held  by 
the  specific  gravity  bottle  at  15o°  C.,  but  for 
reasons  given  above  this  cannot  be  determined 
directly.  It,  however,  the  weight  of  water  held 
by  the  bottle  at  any  given  temperature  is  known 
it  is  possible  to  calculate  the  weight  of  water  which 
the  bottle  would  hold  at  15-5°  C,  as  explained 
below. 

The  procedure  is  as  follows  : — The  specific 
gravity  bottle  after  being  dried  and  weiglied  is 
almost  filled  with  distilled  water,  and  placed  in  a 
beaker  containing  tap  water,  which  reaches  up  to 
the  neck  of  the  bottle  ;    in  the  same   beaker  is 


placed  a  thermometer  graduated  to  0-1°  C.  After 
allowing  to  stand  until  a  steady  temperature  has 
been  reached,  the  thermometer  is  read,  and  the 
stopper  inserted,  aflei'  which  the  bottle  is  dried 
on  the  outside  and  weighed.  After  again  drying 
the  specific  gravity  Ijottle,  it  is  almost  filled  with 
the  oil  ot  which  the  specllic  gravity  is  to  be  deter- 
minixl.  and  placed  together  with  a  thermometer 
in  a  Ijeaker  containing  water,  and  allowed  to  .stand 
until  the  temperature  is  steady;  the  stopper  is 
tiicii  inserted,  the  bottle  is  wiped  on  tlie  outside 
and  weighed. 

Having  found,  as  explained  above,  the  weight 
of  water  held  by  the  specific  gravity  bottle  at  a 
gi\en  temperature,  the  weight  of  water  held  by 
the  bottle  at  15-5°  C.  can  be  calculated  as  follows  : — 
Let  wt=  weight  in  air  of  water  held  by  the  bottle 

at  t°C., 
dt=weight  in  air  of  1  c.c.  ot  water  at  t°  C, 
<lio-5=weight  in  air  of  1  c.c.  of  water  at  15-5°  C, 
and  n  =the  coefficient  of  cul)ical  expansion  of  glass. 
Then  the  volume  of  the  bottle  at  t°  C.  is  wt/dt  c.c, 
and  the  volume  of  the  bottle  at  15-5°  C.  is 

wt 

dt[l+(t-15-5)a]  '^•'^• 

Therefore  the  weight  of  water  held  by  the 
bottle  at  15-5°  C.  is 

WtXd,5.5 

I  have  calculated  the  value  of  the  factor 
dis-s 
dt[l+{«-15-5)a] 
for  each  degree  centigrade  from  20°  to  30°.     The 
weights  in  air  of  1  c.c.  of  water  were  taken  from 
a    table    in    Sutton's    Volumetric    Analysis,     10th 
Edition,   1911,  p.   26,  giving  the  weights  in  air  of 
1  litre  ot  water  at  various  temperatures.  According 
to  this  table  the  weights  in  air  of  1  c.c.  of  water  at 
15°  and  1(3°  C.  are  0-9981 1  and  0-99796  respectively  ; 
the  weight  in  ah-  of  1  c.c.  of  water  at  15-5°  C.  was 
taken    as    0-99804    (the    arithmetic    mean).      The 
value  of  a  was  taken  as  0-0000258.     The  values 
of   the   factors   thus   obtained   are   given    in   the 
following  table. 

Table  I. 
Temperature.  Factor. 

20'  C 1-00067 

21°  1.00085 

22°  1-00106 

23°  1-00125 

24°  1.00146 

25°  1-00170 

26°  1-00192 

27°  1-00214 

28°  1-00240 

29°  1-0026.1 

30°  1-00293 

Hence  if  the  weight  of  water  held  by  the  specific 
gravity  bottle  at  any  particular  temperature  is 
known,  the  weight  of  water  held  by  the  bottle  at 
15-5°  C.  can  be  found  by  multiplying  this  weight  by 
the  factor  opposite  the  observed  temperature.* 
The  following  results  will  show  the  method  of 
performing  the  calculation,  and  also  the  accuracy 
attained.  The  weights  of  water  held  by  a  Sprengel 
tube  in  Fiji  were  21-3340  grms.  at  26-5°  C,  and 
21-3308  grms.  at  27-1°  C.  Hence  the  weight  of 
water  held  by  the  Sprengel  tube  at  15-5°  C.  is 
(i.)  21-3340x1-00203    =   21-3773  grms. 

(ii.)  21-3308x1-00216    =  21-3769  grms. 

Mean  21-3771  grms. 
The  weight  of  water  held  by  the  same  Sprengel 
tube  at  15-5°  C,  when  determined  directly  m 
England  (in  1907)  was  213797  grms.  This  value 
ditteis  from  the  above  mean  by  00026,  which  is  a 
dlflerence  of  about  0  0001  in  1.  This  slight 
difference  may  be  due  to  the  fact  that  the  coefficient 
of  cubical  expansion  of  this  Sprengel  tube  is  not 

»The  factors  lor  intermediate  temperatures  can  be  easily 
calculated  by  the  metUod  of  differences.  Thus,  at  2d-<  C,  the 
factor  is  l-OOlTO-fO-T  xO-00022-1-00185. 
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the  same  as  the  value  taken  above.  The  recorded 
values  of  the  lOefticient  of  cubical  expansion  of 
glass  vary  considerably  ;  and  if  it  were  desired  to 
dfteruiine  the  weight  of  water  held  by  a  specific 
gravity  battle  or  Sprengel  tube  in  the  tropics 
wi;h  gr»>at  accuracy,  it  would  be  advisable  first  to 
determine  the  coefficient  of  cubical  expansion  of 
the  specific  gravity  bottle  or  Sprengel  tube. 

Having  found  as  explained  above  the  weight 
of  oil  held  by  the  liottle  at  a  temperature,  say 
t'  C.  and  the"  weight  of  water  held  by  the  same 
bottle  at  15-5-  C.  then  on  dividing  the  first  weight 
by  the  second  there  is  obtained  the  specific  gravity 
of  the  oil  at  f  C".  (water  at  15-5^  C.  =1).  From 
this  value  the  specific  gra\nty  at  15-5°  C.  can  be 
easilv  calculated. 

I  have  shown  (this  J..  1907.  26.  513)  that  the 
modulus  of  expansion  of  Iti  fixed  oils  varies  from 
0  0001)51  to  0  000745.  The  mean  value  is  0  000693. 
and  can  be  taken  as  00007  for  purposes  ot  calcu- 
lation. Hence  if  St=specific  gravity  of  any  oil  at 
t' r.  (water  at  15-5=  C.=l)  and  8,5.5=  specific 
gravitv  of  the  same  oil  at  15-5°  C.  (water  at  15-5''  C. 

,,    J,        o           o       1 — 00007  X  15-5 
=^1),  thenS.5.,^StX         i_o.oo07t 

-  c  0-98915        • 

-  bt  X  i_o.0Q07t. 

In  the  paper  referred  to  I  gave  the  values  of  the 

factor  . -  -.^„-  for  each  degree  centigrade  from 

10°  to  25^.  This  table  is  suitable  for  use  in  a  tem- 
perate climate,  but  in  a  tropical  laboratory  higher 
temperatures  are  often  met  \vith.  In  the  following 
table  the  values  of  the  above  factor  are  given  for 
each  degree  centigrade  from  20°  to  35°. 

T.\BLE    II. 

Temperatore.  Factor. 

20°  C HX(319 

21=     1-00391 

22°    1-00+62 

23°     1-00534 

24°     1-00605 

25°     1-00677 

26°     1-00749 

27'     1-00821 

28°     1-00892 

29°     1-00965 

30°     1-01037 

31°     1-01109 

32°     1-01181 

33°     1-01254 

34°     1-01327 

35°     1-01399 

Hence  the  specific  gra\-ity  of  an  oil  at  15-5°  C 
can  be  found  by  multiplying  the  specific  gravity 
as  determined  above  by  the  factor  opposite  the 
temperature  at  which  the  determination  was 
made.*  An  example  will  make  the  calculation 
clear.  A  specific  gravity  bottle  was  found  by  the 
method  described  above'  to  hold  24-9979  gnns.  of 
water  at  15-5'-  C.  '^\lien  filled  with  '  dilo  "  oil 
(Calophyllum  inophyllum  oil  prepared  in  Fiji)  it 
held  22-9568  grms.  of  oil  at  29-0'  C.  Hence  the 
specific    gravity    of    the    "  dilo  "    oil    at    290°  C. 

(water    at     15-5'  C.  =  1)    is||l^2^  =  0  9183,  and 

the  specific  gravity  at  15-5°C.  (waterat  15-5°C.  =1) 
is  0-9183x1-00965=0-9271. 


Obituary. 

IVAN    LKVIX.STEIN. 

Ivan  Leviastein.  a  Pa.st-1'rfsident  of  this 
Society,  died  at  Hale.  Cheshire,  on  March  15th. 
Born  at  Charlottenburg,  fierinany.  in  1845.  lie 
received  his  early  education  in  chemistry  at 
Berlin  University  and  Technical  High  School, 
and  under  Professor  Weber  he   carried    (put  an 


•  The    facton    for    int^rtnediate    temperatum    cao    be   easily 
cijculated  by  the  method  of  differences. 


extended  research  on' the  preparation  of  aniline 
dyestuffs. 

Cuming  to  Manchester  in  1864.  he  commenced 
the  manufacture  of  aniline  dyestufTs  aiul  other 
products  at  lilackley — .-i  bold  uiulertaking  for 
a  youth  nf  10,  and  ime  which  exemplifies  the 
grt^at  (-ourage  and  enterprise  whi»-h  always 
characterised  his  life.  His  early  manuf act uri-s 
were  confined  to  magentas,  violet-';,  Bismari  k 
brown,  Chrysoidine.  and  "  Blackley  blue,"  but 
undei  his  forceful  direction  the  firm  rapidly 
extended  it^«  field  of  opi-iatii>n<.  and  in  Is.sT 
was  transferred  to  Crunipsall.  .Since  that  time 
the  production  of  the  firm  ha-,  increaseil  ennr- 
mously,  until  to-day  it  is  the  latgest  dyestuff 
manufactory  in  this  country,  entirely  indepen- 
dent and  m.aking  all  the  nece.:sary  intermediate 
products. 

.Small  though  the  BritLsh  <-olour  iiuhistry  is 
in  comparison  with  that  in  Cermany.  we  owe 
it  mainly  to  Levinstein's  wonderful  perseverance 
that  it  is  still  in  existence.  With  the  greatest 
courage  and  tenacity  he  worked  for  an  amend- 
ment of  our  Patent  Laws  \vith  a  view  to  oecuring 
more  protection  for  the  indiL«try.  and  in  so 
doing  incurred  the  hostility  of  the  large  German 
colour  works,  which  resulted  in  the  sudden 
cutting  off  of  the  whole  of  the  firm's  trade  with 
the  German  works  in  intermediate  produi-ts. 
Despite  the  great  personal  loss  w  hichthis  action 
involved,  he  did  not  relax  in  his  advocacy  of 
compulsory  working  licences,  and  contested 
many  legal  actions  agaiitst  the  (ierman  works 
im  this  point.  His  perseverance  eventually 
lesidted  in  the  passing  of  the  Patent  I^iw 
-Ajnendment  Act.  in  1902.  and  of  the  present 
Patent  Act  in  1907.  in  which  a  compulsorj- 
working  clatice  wjus  incorporated.  A  direct 
result  of  the  passing  of  this  Act  was  the  estab- 
lislmient  at  EUesmere  of  a  factory  for  making 
synthetic  indigo.  l>>vinstein's  wide  grasp  of 
the  importance  of  Patent  Legislation  to  the 
industries  of  this  country  may  be  gathered  from 
his  Presidential  addresses  to  this  Society  (this 
Journal,  1902.  893  :  1903,  843). 

He  took  a  very  active  interest  in  education 
in  Manchester,  and  in  addition  to  being  for 
many  years  a  member  of  the  Court  and  a 
governor  of  the  Victoria  University,  he  was 
for  a  long  period  connect  eil  with  the  Man- 
chester In-stitule  and  Technical  .School,  and 
was  one  of  the  founders  of  the  School  of  Tech- 
nology. His  services  to  technical  education 
were  recognised  by  the  award  of  the  degree  of 
Maste.  of  Technical  Science  by  Manchester 
University.  For  many  years  he  was  a  Director 
of  the  Manchester  Chamber  of  Commerce,  and 
had  also  been  President  of  that  body,  a  position 
which  he  resigned  when  he  became  a  member 
of  Jlr.  Chamberlain's  Tariff  Commission.  He 
also  founded  and  for  many  years  edited  the 
"  Chemical  Keview,"  the  first  chenucal  trade 
journal  published  in  this  country.  The 
Chemical  .Section  of  the  Royal  Jubilee  Exhibi- 
tion, held  in  Manchester  in  1887.  owed  itfi 
great  success  largely  to  the  fact  that  Levinstein 
was  its  Chairman. 

Levinstein  had  the  distinction  of  occupying 
the  Presidential  chair  of  this  Society  during 
two  successive  years  (1901 — 1903).  It 
was  during  his  Presidency  that  the  Journal 
was  changed  from  a  monthly  publication 
to  a  bi-monthly  one— a  result  largely  due 
t<i  his  energy  and  vigorous  methods.  He  was 
Chairman  of  the  JIanchester  .Section  of  the 
.S(i(-i(.tv  from  I8«9  to  1894.  an  Ordinary  Member 
(<!  Council  from  1894 — 1897.  and  Vice-President 
from  1S!)7  to  1900  and  again  from  1903  to  1«0«. 
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Journal  and  Patent  Literature. 

PATBNT  SPECincATlONS  may  tie  obtained  l>y  post  by  remitting  as  follows  : — 
Bnglieh. — 6i/.  each,  to  the  ComptrolUr  o(  the  Patent  Ofllce,    Southanji'ton  Buildings,  Chancery  Lane,  London,  W.C. 
VniUd  StaUs.—  \s.  each,  to  the  Secretary  of  the  Society,  who  has  t<i  furnish  the  U.S.  Patent  Office  with  the  following  data  :- 

Pat<'nt  number.  lUt^:-,  name  of  patentee,  and  title  of  invention. 
Frmeh.—l   fr.   05   c.   each,  as  follows  :    Patents  dated    1902  to    1907    inclusive,   Belin  et  Cie..   5fi,   Rue   Ferou,  8,    Paris   (3c.) 
Patents  from  1908  to  date,  L'Iraprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
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P.\TE.NT.S 

Separating    materials ;     Apparatus    for 


kardosruford.  Es.sex.  Eng!  Pat.  3339,Mar.2, 1915! 

The  apparatus  is  adapted  to  separate  and  dis- 
integrate brittle  materials,  such  as  enamel,  glass, 
porcelain,  silica,  or  crystalline  matter,  from  tough, 
non-lirittle  materials  such  as  metals,  e.g.,  to  remove 
enamel  from  enamelled  metal.  A  number  of 
radial  beaters  of  gradually  decreasing  length  are 
mounted  on  a  rotating  horizontal  .sliaft  in  a  casing, 
and  are  closely  bounded  in  the  lower  half  of  the 
casing  by  a  grid  tlirougli  which  pulverised  material 
'  is  disdiarged.  The  mixed  material  is  fed  on  to 
the  smaller  beaters  and  the  non-brittle  residue  is 
discharged  at  the  other  end  of  the  casing. — W.  F.  F. 

Separators  ;  Centrifugal .     C.  S.  Watson,  New- 
cast  le-on-Tyne.     Eng.  Pat.  8325,  June  4,  1915.' 

The  liquid  to  be  separated  is  fed  through  the  pipe, 
1,  into  the  casing,  n,  and  passes  through  the  holes 
J, K, into  the  space  between  the  dished  plates,  .\,  a' 


.vhieh  are  rotated  about  the  shaft,  c.  The  solid 
portion,  driven  by  the  centrifugal  force  to  the 
periphery  of  the  chamber,  forces  B  upwards  in 
)pposition  to  the  spring,  e.  and  passes  out  between 
he  edges  of  the  discs  into  the  outer  compartment 
>f  the  casing,  d.  The  upward  movement  of  b  is 
iniited  by  the  rod,  s,  and  the  adjustalile  ball 
>earing  and  screw  device,  T,  F.  The  liquid  passes 
'ver  and  undei-  the  disc.  G,  which  serves  to  force 
ill  the  liquid  to  pass  tlirough  that  part  of  the 
•hamher  where  the  greatest"  centrifugal  force  is 
■xerted,  and  then  escapes  through  the  perfora- 
lons,  I,  in  the  lower  disc,  into  the  inner  casing, 
2.— W.  H.  C. 

:enlrifugal  machines.     O.   Lobeck.   Leipzig,   Ger- 
many.    Eng.  Pat.  14.720,  Oct.  18,  1915. 
^K  filtering  medium   is  formed    by  a   layer   of 
or   wool    held    between    two    concentric 
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perforated  shells,  which  form  the  peripheral  wall 
of  the  drum.  Instead  of  being  continuous  the 
perforated  plates  may  cover  openings  in  the  dnim 
wall,  which  is  otherwise  non-perforated.  The 
upper  edge  of  the  drum  lias  a  flange  projecting 
inwards,  and  a  shock-absorbing  disc  is  provided 
in  tile  lower  part  of  the  drum  into  which  tlie  liquid 
is  fed  .—W.  H.  C. 

Compressed  gases  ;  Bottles  for .     The  Scottish 

Tube  Co.,  Ltd.,  and  J.  T.  Thomson,  Glasgow. 
Eng.  Pat.  11,059,  July  30,  1915. 

The  body  of  the  bottle  consists  of  a  tube,  into 
which  dished  end-pieces  are  inserted  and  the  joints 
welded.  A  boss  on  the  upper  end-piece  is  pro- 
vided with  a  thread  for  screwing  on  a  cap  and  with 
an  inwardly  projecting  threaded  flange,  for 
attaching  a  valve. — W.  H.  O. 

Drying  plant.  W.  J.  Kenney,  WUmette,  III., 
Assignor  to  Underfeed  Stoker  Co.  of  America, 
Chicago,  111.  U.S.  Pat.  1,172.291,  Feb.  22,  1916. 
Date  of  appl..  Mar.  2,  1912. 

Air  passes  from  the  atmosphere  through  the 
hollow  top  wall  of  a  furnace  and  down  a  passage 
in  the  rear  wall  and  mixes  with  the  products  of 
combustion.  The  mixture  is  then  drawn  through 
an  opening  in  the  rear  wall  into  the  drying  chamlier. 
The  air  necessary  for  combustion  is  forced  into 
the  closed  ash-pit  of  the  furnace. — W.  H.  C. 

Dehydrating  apparatus.  W.  A.  Wood.  Dunellen, 
N.J.,  Assignor  to  Air  Utilities  Co.,  New  York. 
U.S.  Pat.  1.172.575.  Feb.  22,  1916.  Date  of 
appl.,  Aug.  9,  1913. 

The  material  is  treated  in  a  number  of  separate 
chambers  having  common  air  supply  and  exhaust 
mains  with  connecting  pipes  to  each  chamber. 
Dampers  operated  simultaneously  are  provided  to 
direct  the  air  through  the  chambers  at  any  desired 
level.— W.  F.  F. 

Drying  apparatus.  G.  H.  Benjamin,  New  York. 
U.S.  Pat.  1,172,576,  Feb.  22,  1916.  Date  of 
appl..  Mar.  16,  1915. 

The  material  is  fed  on  to  horizontal,  perforated, 
supei posed,  rotating  discs,  and  air  is  forced  in  the 
opposite  direction  over  the  discs,  the  amount 
supplied  between  any  two  discs  being  variable. 
Air  is  also  forced  axially  through  the  series  of 
discs. — W.  F.  F. 

Dryer.  F.  A.  Hetherington,  Indianapolis,  Ind. 
U.S.  Pat.  1.173.188.  Feb.  29,  1916.  Date  of 
appl.,  Apr.  28,  1915. 

The  mateiial  is  fed  through  a  horizontal  rotating 
drum  in  a  casing,  and  dried  by  means  of  hot 
furnace  gases,  which  may  be  regulated  by  dampers 
so  as  to  "pass  through  either  the  drum  or  casing  in 
the  opposite  direction  to  that  of  the  material. 
The  gases  are  drawn  through  by  a  centrifugal 
fan.— W.  F.  F. 

Dehumidifi/ing  and  cooling  air;  Method  for . 

W.  H.  Carrier.  Assignor  to  Buffalo  Forge  Co., 

Buffalo,    N.Y.     U.S.    Pat.    1,172.429,    Feb.   22, 

1916.      Date  of  appl..  Aug.  4,  1909. 

Ais  is  brought  into  intimate  contact  Avith  a  finely 

divided  spray  of  liquid  which  has  been  previously 

cooled  to  a  lower  temperature  than  the  air.     The 
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"  free  moisture  "  is  then  removed  from  the  air. 
the  latter  treated  with  a  finely  divided  spray  of 
moist ure-absorbini;  non-freezing  liquid,  wliieh  has 
been  cooled  to  a  still  lower  temperature,  and  the 
"  free  moisture  '"  again  removed. — W.  II.  0. 

Funiace.   T.  G.  Selleek.  Milwaukee.  Wis.  U.S.  Pat. 
1. I72,398.Fel>.22, 19 Ui. Pate  of  appl... May  14,1915. 

The  heated  products  of  combustion  pass  from  the 
combustion  chamber  beneath  and  around  a  series 
of  treating  chambers  built  in  the  furnace  behind 
the  combustion  chamber  and  return  to  a  stack  at 
the  front  of  the  furnace.  The  thie  beneath  the 
treating  chambers  has  transverse  partitions  pro- 
vided with  series  of  openings  or  ports  not  inahne- 
nient.— W.  H.  C. 

Calciuing  cheniical  producis  :  Process  and  apparatus 

for .  H.  Howard.  Brookline.  Mass.  U.S.  Pat. 

l,173,428,Feb.29,19Ui.Dateof  appl.,Apr.30,1915. 

The  apparatus  con.sists  of  a  heate<l  rotary  plate 
with  concave  upper  face.  A  liquid  charge  is  fed 
to  the  outer  edge  of  the  plate  and  by  an  arrange- 
ment of  a  scraper  and  conveyor  the  cal- 
cined charge  is  removed  also  from  the  outer 
edge.— B.  V.  S. 

Heat  regeneration  ;   Process  oi .   H.  L.  Dohert  v, 

New  York.  U.S.  Pat.  1.173,999.  Feb.  29.  191(5. 
Date  of  appl.,  Dec.  31,  1909.  Renewed  Mar. 
21,   1913. 

A  ciTiREXT  of  air  is  iirought  into  contact  with 
the  heated  material  lea\-ing  the  combustion  zone 
of  a  heating  or  calcining  chamber,  the  volume  of 
air  being  sufficient  to  take  up  all  of  the  sensible 
heat  of  the  material.  The  heated  air  current  is 
divided  into  two  streams.  One  of  these  streams,  of 
less  volume  than  is  required  to  complete  the  com- 
bustion, is  then  passed  into  the  combustion  zone 
of  the  chamber  near  the  fuel    inlet.     The  other 


Heaters  or  evaporators  for  sea  water  and  other 
feed  water.  W.  .Magoolaghan.  Liverpool.  Eng. 
Pat.  0137.  Ajn-.  21,   191.j'. 

Chemical  reactions  between  solid   matters  and  gaaea 

or    i/as     tnixturcs  :       Method    of     effectimi . 

J.  K.  C.  Hudolphs.  Nacka,  and  A.  (i.  Thisell, 
Stockholm.  Sweden.  U.S.  Pat.  1,17:{,3»0, 
Fell.  29,  19U>.     Date  of  appl.,  June  27,  1911. 

Sep:  l^^-.  Pat.  430,3S8  of  1911  ;   this  J.,  1911,  1301. 

Catalytic  agents  and  process  of  making  them.  \ 
Miltasch.  Assignor  to  Badische  Vnilin  \ind  .'^oila 
Falirik.  Liulwigshafen,  (iernianv.  I'.S.  I'at. 
1, 1 73,532, Fcb.29.191ti.Date  of  appl. ..Tuly  10. 1913. 

See  Eng.  Pat.  12.977  of  1913  ;    this  J..  1914.  482. 

Conveying  and  grading  of  materials  ;  Apparatus  for 

the    simultaneous .     II.     .Marcus,     ("ologne, 

(iermanv.  U.S.  Pat.  1,173,597,  Feb.  29.  1910. 
Date  of  appl.,  Nov.  25,  1911. 

See  Eng.  Pat.  26,678  of  1911  ;    this  J..  1912.  860. 

Apparatus  for  cjchausting  lamp  bulbs  and  other 
articles  and  testini/  the  vacuum  therein.  Eng. 
Pat.  3410.     See  IIb. 


II A. —FUEL;    GAS;    MINERAL    OILS    AND 

WAXES. 

Coke  fuel  for  steam-boilers.  1"^  W.  L.  Nicol.  Lomloii 
and  S.  Distr.  .Tun.  Gas  Assoc.  Mar.  24,  191  li. 
J.   Gas  Lighting.    1916.   133,  695—698. 

The  following  comparative  figures  are  given  showing 
the  results  obtained  with  coke  u.sed  with  the 
London  (^oke  Committee's  apparatus,  the  price 
of  which  is  stated  to  be  £6  6s.  Od.  per  furnace. 
The  steam  consumption  for  the  blowers  is  3%. 


Bituminous  coal. 

Natural  draught. 
Hand  tired. 


Gas  colce. 
'  L.  Coke  C."  blowers. 
Hand  fired. 


Gas  colie  and  mke 

breeze. 

"  L.ColteC.'*blower8. 

Hand  Hred. 


Cost  per  ton  delivered    

Duration  of  trial,  hours      

Type  of  boilers  (2)  

Total  grate  area,  square  ft 

Amount  of  fuel  u'sed,  lb 

Fuel  burnt,  per  square  foot  grate  area  per  hour,  lb 

Water  evaporated,  lb.  actual     

Water  evaporated  j>et  boiler  per  hour,  lb 

Water  evaporated  per  lb.  of  fuel ,  lb 

Water  from  and  at  212°  F.  per  lb.  of  fuel,  lb 

Codt  per  lOW)  gclU.  evaporated    

Temperrture  of  feed  water  before  economiser 

Temperature  of  feed  water  after  economiser     

Per  cent.  CO,    

Steam  pressure      

Net  woriiing  efficiency  of  plant,  deducting  3  per  cent,  of  steam 
used  under  bars  for  blowing    

Financial  saving  effected  by  adopting  coke  fuel  and  forced 
draught    


25s. 

6-50 

Cornish 

58 

6720 

Max. 
16-1 
45,950 
3530 
6-83 
7-74 
148.  5d. 
110°  Jahr. 
21S»  Fahr. 
Not  taken 
45  1b. 
Not  ascertained,  pro- 
bably about  70 — 
72  % 


253. 

7-25 
Cornish 

58 
7500 

Limited  to 

16-1 

63,600 

4520 

8-74 

9-80 

lis.  8d. 

118°  Fahr. 

196»  Fahr. 

16'0  average 

581b. 


85%  approx. 
19% 


Bd. 


Breeze  at  10s 
Average  at  I7s. 
7'66 
Cornish 
58 
4200  coke 
42U0  breeze 
Ijimited  to 
17-1 
59.200 
3860 
7-04 
7-99 
9.<.  5d 
107=  Fahr. 
193°  Fahr. 
10-25  averagi! 
52  lb. 


80-9%  approx. 
34-6% 


stream  Ls  subdivided  into  a  major  and  minor 
portion;  the  major  portion  is  united  with  the 
products  of  combu.stioii.  while  the  minor  portion 
IB  introduced  into  an  ii>terniediate  region  of  the 
combustion  zone,  in  order  to  complete  the  com- 
bustion. The  commingled  streams  of  heated 
air  and  products  of  combustion  are  used  to  pre- 
heat the  relatively  cold  unhealed  material  on  its 
way  to  the  combustion   zone. — J.  B.  ('.  K. 

Refrigerating  processes  and  apparaliis.  C.  Cortesi, 
E.  Prassone.  E.  Erani.  and  A.  Gontin,  Rome. 
Eng.   Pat.   18,53,  Feb.  5,   19)5. 


Benzol  and  toluol  ;  Extraction  of 
by  American  gas  oil  and 


— W.  H.  C. 

[from  coal  gas] 
green  oil."  J.  Bond 
and  II.  Pooley.  Midland  Assoc,  of  Gas  Engineers 
and  Managers,  Mar.  23,  1916.  J.  Gas  Lighting, 
1916,   133,  088—692. 

C  "  process  some 
the  gas,  .\ftep 
oil   in  a  suppli'- 


In  washing  gas  with  tar  by  tlie  " 

benzol    and    toluol    w(Te    left    in 

trying  creosote  and  anthracene 

mentary  washer.  Bond  adopted  American  gas  oil 

This  had  a  sp.gr.  of  0-859  at  15-5°  C.,  a  flash  point 

of  125°  F.  (52"  (.'.),  the  first  drop  distilled  at  190"  C. 

and  28  "o  distilled  over  up  to  300°  0.     The  oil  wbh 
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circulated  for  six  hours  in  a  waslicr  through  wliich 
the  gas  was  passed,  and  (}ien  rejilaccd  liy  fresh 
oil.  since  after  this  time  the  lontent  of  b(>nzol  and 
toluol  in  the  oil  hail  ileirea-^ed.  The  saturated  oil 
was  then  treateit  in  a  Wilton  dihyilrator  i oil  still 
into  wliieli  a  jit  of  steam  was  introduced,  and  the 
crude  lienzol  riio\  ered.  By  this  meaiis  an  extra  l  lb. 
of  benzol  and  toluol  was  recovered  per  ton  of  coal. 
After  the  oil  had  been  used  20  times  it  was  still 
quite  suitable  for  use.  I'ooley  used  "  p:reen  oil  " 
as  an  absorbing  a^ent  witli  success,  and  had 
obtained  as  an  average  of  exijeriments  on  (11  tons 
of  coal  9  lb.  of  benzene  and  2-7  lb.  of  toluene  per 
ton  of  coal.— W.  H.  C. 

Toluol  and  the  limestone  process  [of  coal  carbonisa- 
tion]. G.  Stevenson.  .Midland  Assoc.  Gas  Eng., 
Mar.  23.  1916.  J.  Gas  Lighting,  191t5,  133, 
693—693. 

CoMP.VR.^TiVE  tests  at  Long  Eaton  Gas  Works 
with  coal  alone  and  ^vith  coal  and  5",',  of  limestone 
gave  the  following  results  per  ton  of  coal  : — ^^dth 
coal  alone,  1-563  lb.  of  benzene  and  0-941  lb.  of 
toluene  ;  with  coal  mixed  with  limestone,  2-459  lb. 
of  benzene  and  1-40S)  lb.  ot  toluene. — W.  H.  C. 


Combustion  of  explosive  gas-air  mixtures  ;  Influenc 

of  pressure  on  the .     E.  Terres  and  F.  Plenze 

J.  Gasbeleucht..  1914,  57,990—995.  1001—1007 
1016—1019.     J.  Chem.  Soc.,  1916.  110,  ii..  134 

The  influence  of  pressure  on  the  explosive  limits 
of  mixtures  of  hydrogen,  carbon  monoxide,  and 
methane  with  air,  and  on  the  processes  of  com- 
bustion has  been  investigated  by  estimations  of 
the  products  of  the  reaction.?.  Increase  of  the 
initial  pressure  restricts  the  region  of  explosion, 
particularly  with  the  mixtures  containing  carbon 
monoxide  :  the  upper  limit  of  explosion  of  methane 
furnishes,  however,  an  exception  to  this  rule.  The 
explosion  limit  is  not  a  sharply  defined  region, 
\  diminishing  concentration  leading  gradually  from 
the  region  of  explosion  through  one  of  decreasing 
partial  combustions  to  mixtures  which  do  not 
Ignite.  With  hydrogen  and  methane,  such  partial 
combustions  are  lacking  at  the  upper  limit  of 
explosion.  The  explosive  limits  are  defined  as  the 
concentrations  of  combustible  gas  at  which  the 
heat  developed  in  unit  time  exactly  covers  the 
loss,  so  the  comliustion  either  just  does  or  just 
does  not  proceed  through  the  mixture.  With  rise 
of  temperature  these  limits  are  extended.  No 
essential  difference  exists  between  ignition  by 
heating  and  ignition  by  a  spark  :  the  locality  of 
the  ignition  does,  however,  exert  a  marked  influence 
on  the  value  of  the  partial  combustions. 

Gasoline    from    hydrocarbon    oils    of     high    boiling 

points;  Production   oi .     E.  L.   Davies.     J. 

Ind.  Eng.  Chem.,  1916,  8,  114-118. 

G.\S0LIXE  practically  free  from  unsaturated  hydro- 
carbons was  obtained  from  a  high-boiling  petroleum 
oil  by  mixing  the  vaporised  oil  with  superheated 
steam  and  passing  the  mixture  under  pressure 
through  a  tubular  cracking  apparatus  packed  with 
iron  or  steel  shavings.  "The  yield  of  gasoline 
increased  with  the  pressure,  up  "to  100  !b..  which 
was  the  highest  pressure  employed,  and  the  best 
results  were  obtained  by  using"  about  10  lb.  of 
steam  per  gallon  of  oil,  superheating  the  steam  to 
at  least  600°  C.  and  cracking  at  650'— 675°  C. 
The  loss  of  oil  through  carbonisation,  gas  forma- 
tion, etc.,  was  10— i2°u,  and  the  u-on  or  steel 
shavings  had  to  be  frequently  renewed.  The 
gasoline  obtained  resembled  commercial  72°  B. 
naphtha  (sp.gr.  0-693)  in  its  properties  and 
Its  behaviour  when  used  in  motor  cycle  and  auto- 
mobile motors.     The  cost  of  produ'ction  in  cents 


per  gallon  is  estimated  to  be  I§  times  the  cost  of 
thi>  oil  used  as  raw  material  plus  0-9. — A.  S. 

licfractory  materials  and  salty  coals.  Cobb.  See  VIII. 

Oil  .ihales  in  the  United  Slates.     U.S.  Comm.  Hept., 
Mar.    13,   1916. 

Tin-:  U.S.  (ieological  .Survey  estimates  that  in 
Colorado  there  is  sunii-ient  shale,  in  beds  3  ft.  or 
more  thick,  to  yield  20,000,000,000  barrels  of  crude 
oil.  Little  attention  h;is  so  far  lieen  paid  to  these 
shales,  although  on  the  average  they  \\  ill  probably 
yield  more  oil  per  ton  than  the  Scottish  shales. 
When  refined  by  the  ordinary  methods  the  shales 
yield  about  10  "„  of  gasoline  and  35%  of  kerosene. 
The  area  studied  by  the  Survey  also  includes  parts 
of  Utah  and  Wyoming. 

Patents. 

Fttel ;  Apparaixts  for  drying .     H.  Hermansen, 

Assignor  to  Sandusky  Portland  Cement  Co., 
Baybridge.  Ohio.  U.S.  Pat.  1.173.510,  Feb.  29, 
1916.      Date  of  appl.,  Sept.  25,  1913. 

The  raw  fuel  is  fed  into  a  revolving  cylinder  heated 
internally  by  a  fireplace  having  means  for  causing 
the  products  of  combustion  to  follow  a  tortuous 
path.  An  exhaust  fan  conveys  the  dust-laden 
gas  from  the  cylinder  to  furnaces,  pulverised  fuel 
being  added  as  it  enters  the  furnace. — W.  F.  F. 

! 

Briquette  and  method  of  producing  the  same.     L.  J. 

Curtman,  New  York.     U.S.  Pat.  1,173,779,  Feb. 

29,  1916.  Date  of  appl..  May  20,  1913. 
Granulated  coal  is  mixed  with  a  binder  composed 
of  crude  molasses  90  parts,  concentrated  and 
neutralised  syrup  of  sulphite  pitch  9  parts,  and 
■water-gas  tar  1  part,  and  the  mixture  moulded 
and  baked.— W.  F.  F. 

Furnaces  ;  System  oi  supplying  hydrogen  gas  to . 

G.  F.  Pierce,  Cliicago,  111.  U.S.  Pat.'  1,172,551, 
Feb.  22,  1910.  Date  of  appl..  Apr.  29.  1914. 
A  PERFORATED  pipe  vaporiser  is  arranged  below 
the  grate  and  is  automatically  supplied  with  water 
in  predetermined  amount.  Steam  from  a  boiler 
is  supplied  to  nozzles  within  the  furnace,  and  also 
to  a  nozzle  in  the  uptake  to  produce  a  forced 
draught.— W.  F.  F. 


Fuel ;  Method  for  burning 


—  ,    ,„,    „„,, — y  .     H.   M.   Chance, 

Philadelpliia,  Pa.  U.S.  Pat.  1,173,708,  Feb.  29. 
1916.     Date  of  appl.,  Sept.  23,  1915. 

Air  is  supplied  to  burning  fuel  such  as  culm,  dust, 
or  slack,  in  pulsations  at  such  intervals  that  the 
lighter  particles  which  are  raised  are  permitted 
to  settle  again  and  thus  produce  stratified  lavers 
of  fuel.— W.  F.  F.  " 

Gas  ;  Apparatus  for  the  manufacture  of .    H.  A. 

Carpenter,  Sewickley,  and  The  Riter-Conley 
Manufacturing  Co..  Leetsdale.  Pa.,  L^.S.A.  Eng. 
Pat.  5267,  Apr.  7,  1915. 

An  amp  lification  of  the  apparatus  described  in 
Eng.  Pat.  5142  of  1914  (see  U.S.  Pat.  1,091,111  ; 
this  J.,  1914,  471).  A  liquid  .spray  is  introduced 
into  t  he  interior  of  each  of  the  separate  gas- 
conduits,  between  each  gas-retort  and  the  stand- 
pipe.  The  gas  conduits  are  inclined  do^vnwards 
from  the  retort  to  the  stand-pipe,  so  that  the 
cooling  medium  introduced  into  the  conduit  ^-iU 
flow  into  the  stand-pipe.  Each  gas  conduit  is 
jirovided  with  a  valve  for  controlling  the  com- 
muni  -ation  bstween  the  retort  and  the  .stand-pipe, 
and  the  cooling  medium  is  admitted  to  the  conduit 
intermediate  between  the  valve  and  the  stand-pipe 
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irrespective  of  whether  the  retort  is  in  com- 
munication with,  or  is  temporarily  rut  off  from, 
tho  stand-pipe. — J.  B.  C.  K. 


Coal  ;  Process  for  carbonisinij  ■ 


n.  L.  noherty. 


New  York.     U.S.  Pat.  1,172.(582,  Feb.  22,  1916. 
nate  of  appl.,  Dec.  27.  11)09. 

MoLTKN  lead  or  lead  allov  heated  to  a  temperature 
not  al)Ove  1200  F.  (050^  C.)  is  circxilated  con- 
tinuously tlirou^h  a  heating  chanilier  ami  distilla- 
tion chauilier  where  crushed  coal  is  fed  on  to  it. 
The  volatile  matt^^r  is  withdrawn  and  eonden.sed, 
and  the  coke  residue  removed  at   the  outlet. 

— W.  F.  F. 

Gas  producers  and  the  like  ;    By-product  recovery 

from .      X.     Testnip,     Ix)ndon,     T.     Ripby, 

Dumfries,   and   Wetcarhonizinij.    Ltd.,    London. 
Enkj.  Pat.  3077,  .Mar.  8,  1915.' 

To  increase  the  yield  of  hy-products,  tlie  t.ar 
condensed  from  the  gases  of  producers  or  blast- 
furnaces, using  fuels  such  as  ])eat  or  bituminous 
cojil.  is  distilled  and  the  oil  condensed.  The 
residual  pitch  is  added  to  the  fuel  in  the  producer 
either  by  spraying  into  the  distillation  zone  when 
molten,  oi  by  mixing  with  the  luel  in  solid  form, 
so  that  its  volatile  constituents  are  distilled  before 
the  residue  reaches  the  combustion  zone. — W.  F.  F. 

Gas  producers.  J.  Y.  Johnson.  London.  From 
W.  Wood.  Pliiladelphia.  Pa.  Eng.  Pat.  15..")85. 
Nov.  4,  191. -J. 

The  body  portion  of  the  producer  rotates  in  w.iter 
seals  between  the  fixed  base  and  top.  .Stirring  bars 
with  bent  or  curved  lower  ends  are  supported  at 
adjustable  heights  on  a  fixed  cross  beam,  and 
extend  through  openings  in  the  top  at  various 
distances  from  the  centre.  The  bars  are  rotated 
by  worm  gearing. — W.  F.  F. 

Water-gas  generators.  F.  ,T.  Bancroft  and  J.  B. 
Hansford,  New  Barnet.  Eng.  Pat.  5737.  Apr.  16, 
1915. 

FrEL  is  fed  into  the  generating  dianiber  at  regular 
and  predetermined  intervals,  and  in  comparatively 
small  quantities  at  a  time,  so  that  a  uniform  depth 
of  fuel  is  maintained — while  simultaneously 
clinker  and  other  uncon.sunied  products  are  broken 
up  and  withdrawn.  The  several  contrivances  used 
for  carrying  out  the  operations  of  feeding  in  fuel, 
breaking  up  clinker,  extracting  and  conveying  the 
same  out.side  the  apparatus,  may  be  operated  in 
proper    timed    relation. — J.  B.  C.  K. 

Gas-scrubbers.  T.  V.  Miles,  and  Newton  Chambers 
and  Co.,  Sheffield.  Eng.  Pat.  8766,  June  14,  1915. 
In  a  tower  scrubber  or  washer  the  upper  end  of 
the  tower  is  provided  with  a  ring  of  adjustable 
nozzles  projecting  inwards  and  converging  down- 
wards beneath  a  gas-inlet,  which  inlet  may  be 
formed  by  tapering  the  upper  end  of  the  tower. 
Steam  at  low  pr<«8ure  is  delivered  through  these 
nozzles  and  draws  the  gas  into  the  scrubber 
through  the  inlet  above  the  nozzles.  The  steam 
is  condensed  on  the  dust  particles  carried  by  the 
incoming  gas,  and  the  water  of  condensation 
together  with  the  gas  then  pass  through  a  number 
of  superposed  grids  over  which  water  is  sprayed. 
The  gas  escapes  through  an  outlet  at  the  lower 
end  of  the  scrubber,  while  tlie  dirty  water  is 
drawn  oflF  separately. — J.  B.  C.  K. 

Gas-washing;     Method  of  and  ajipural/iis  for - 


upwards  successively  through  a  large  number 
of  rows  of  vertical  hurdles,  a  pair  of  water  and  gas 
ilistributiug  trays,  a  furtlier  similar  set  of  hurdles, 
and  sevi'ral  rows  of  closely  spaced  inclined  battles, 
to  the  outlet  at  the  top.  Tlie  gas  thus  moves 
upwards  alternately  in  a  body  at  15—25  teet 
per  sec,  and  in  a  number  of  small  streams  at 
5 — 15  feet  per  sec.  Water  is  sprayed  in  at  the 
top  of  the  washer. — W.  F.  F. 

Crude   oil   stills  ;     Process   of   and    apparatus   for 

removing     deposits     from .         L.      Mooney, 

Havonne,  N.J.  U.S.  Pat.  1.174,888,  .Mar.  7, 
1910.     Date  ot  appl.,  .Sept.  10,  1915. 

The  bottom  of  the  still  is  provided  with  a  chain, 
or  series  of  chains  or  other  devices,  which  can  be 
lifted  or  mov»d  from  the  outside.  The  coke- 
like deposit  forms  ovit  and  around  this  chain, 
or  series  of  ihaiiis,  and  on  lifting  these,  the  deposit 
is  broken  up  and  may  be  removed  from  the  still 
by  aid  of  a   conveyor. — ,T,  B.  C.  K. 

Hydrorarhons  ;      Conversion     of     heavy into 

lighter  hgdriicarbons.  W.  .V.  Hall.  New  York. 
U.S.  Piit.  1.175,909,  .Mar.  14,  1910.  Date  of 
appl.,  July  24,  1914. 

See  Eng.  Pat.  17,121  of  1913  ;   this  J.,  1914,  1149. 

Motor-fuel  ;    Process  of  making .    W.  A.  ITall, 

New  York.  U.S.  Pat.  1,17.5,910,  Mar.  14.  1910. 
Date  of  appl..  .Ian.  23,  1915. 

.See  Eng.  Pat.  6069  ot  1915  ;    this  J.,  1915,  1045. 

Continuous  cok'vg  of  liquids.    U.S.  Pat.  1.175,079. 
See  III. 

Production  of  methane  or  hydrogen  from  U-asle 
liquors  [e.g..  from  paper  factories].  Ger.  Pat, 
290.120.     See  XIXb. 


ns.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

P.VTENTS. 

Wood  distillation  ;    Process  of .     II.  M.  Anglo 

and  F.  J.  Root.  Chicago.  III..  Assignors  to  The 
\\ood  Rediiction  Co.,  New  York.  U.S.  Pat. 
1, 174. 537,Mar.7, 1910.    Date  of  appl.,.\ug.7,19II. 

The  wood  is  compressed  in  a  dry  condition  into 
blocks  less  than  8  ins.  in  cross-section,  and  is  then 
arranged  in  the  form  of  a  column,  inside  a  tubular 
retort  of  but  slightly  greater  cross-.secf ion,  and 
sulijected  to  carefully  regulated  heat  throughout 
the  length  of  the  column. — J.  B.  C.  K. 

Lump    bulbn    and    other    articles  ;     Apparatus   for 

exhausting and  tcstiruj  the  vacuum  therein. 

The  British  Thomson-Houston  ("'o.,  Ltd.,  London. 
From  (ieneral  Electric  Co.,  Schenectady,  N.Y,. 
U.S.A.     Eng.  Pat.  3410,  Mar.  3,  1915. 

The  lamp  bulbs  are  mounted  on  a  rotary  carrier 
and  are  connected  without  valves  to  a  final  ex- 
hausting pump  also  rotating  with  the  carrier. 
Connection  to  a  preliminary  exhausting  pump  is 
made  through  the  central  standard  of  the  mai'hmc, 
so  that  the  entire  exhausting  operation  is  com- 
pleted in  one  rotation.  A  heating  hood  is  pro- 
vid<Ml  over  the  bulbs,  and  a  vacuum  testing  device 
is  autfimatically  Itrought  into  operation  during 
the  rotation  of  the  carrier. — W.  P.  F. 


H.  A.  Bra-ssert  and  C.  J.  Bacon,  Chicago.  111. 
U.S.  Pat.  1,172,930,  Feb.  22,  1916.  Date  of 
appl.,  Dec.  8,   1915. 

Gas  enters  at  the  bottom  of  the  washer  and  pas.ses 


Electrode  ;   Arc-li^ht .    W.  R.  Mott.  Lakewood, 

Ohio.  Assignor  to  National  Carbon  Co.  U.S. 
Pat.  1.173,370,  Feb.  29.  1910.  Date  of  appl.. 
June  13,   1914. 

The  electrode  is  composed  of  0  to  9-5  parts  of 
rare  earth  fluorides,  and  4  to  0-5  parts  of  thorium 
fluoride,  together  with  a  conducting  body. — B.  N. 
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III.— TAR  AND  TAR  PRODUCTS. 


■Coal  tar;   Dehydration   of - 


Petit.  Het  Gas. 
J.  Gas  LishtiiiR.   1910.   134,  79. 

At  Douai  coke-oven  works,  the  tar  is  freed  from 
water  by  allmvint:  it  to  stand.  In  a  recent  case 
of  the  water  lailiiiii  to  separate,  the  troulile  was 
traced  to  the  fact  that  the  saturated  tar-oil  from 
the  benzene  works  had  been  pumped  into  the 
settlint:  tank. 

Naphthol  pitch.   P.  M.  Grenipe.   Fiirber-Zeit.,  1915, 
26,  322—323. 

Naphthol  pitch  is  a  by-product  obtained  in  the 
purification  of  S-napthhol  by  distillation,  and  its 
-application  is  somewhat  limited  by  its  content  of 
condensation  products  of  fJ-naphthol.  Aliout 
600  tons  of  naphthol  pitch  is  sold  annually  in 
Germany  for  the  manufacture  of  asphalt  and 
roof-feltini;,  for  the  production  of  iron  lacquers, 
and    for    impregnating    wood. — F.  W.  A. 

Toluol  and  the  limestone  process  of  coal  carbonisation. 
Steven.son.     See  11a. 

Extraction  of  benzol  and  toluol  from  coal  gas  by 
Atyicrican  gas  oil  and  green  oil.  Bondand  Pooley. 
See  IlA. 

Action  of  ozone  on  organic  compounds.  Aldehydes 
of  the  pyridine  and  piperidine  series.  Harries  and 
I^nart.    See  XX. 

Determitmlion    of   alcohol   in   presence    of   phenol. 
Ehrlich.      See  XX. 

Patent. 

Coking    of    liquids    [tar.    etc.];      Continuous . 

K.  P.  Perry,  llontclair.  N.J.,  Assignor  to  Barrett 
JIamitacturing  Co.,  New  York.  U.S.  Pat. 
l,175,0T9.Mar.l4.1916.  Pate  of  appL.May  19.19 15. 

Tar  or  other  liquid  hydrocarl)on  is  spread  in  a 
thin  film  upon  a  continuously  moving  surface, 
and  heated  above  1000=  F.  (540"  C.)  \intil  the 
volatile  constituents  have  been  expelled,  and  the 
residue  lia,s  become  coked.  The  heated  surface  is 
moved  at  a  uniform  speed,  and  the  coke  deposit 
continuously  and  automatically  removed  as  it 
forms.— J.  B.  C.  K. 

Bemoving  deposits  from  crude  oil  stills.     U.S.  Pat. 
1.1"4,.S88.     See  IIa. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo  ;     Product   obtained    in    the   manufacture   of 

natural .    A.  G.  Perkin.    Chem.  Soc.  Trans., 

1916.  109,  210—215. 

A  CHE^acAL  examination  was  made  of  "  seeth 
water."  the  Uquid  from  which  the  indigo  precipi- 
tate settles  oxit  at  the  conclusion  of  the  oxidation 
process.  The  analysis  of  evaporated  samples 
derived  from  the  Purtabphore  factory  in  India, 
representing  0-75  °,o  of  the  original  liquid,  and 
corresponding  to  about  i°'„  of  the  plant,  gave  the 
following  results  :  Ash  27-23,  nitrogen  2-25.  volatile 
acids  23-8.  succinic  acid  2-21.  brown  matter  5-58, 
crystallised  indigotin  0-18.  This  amount  of  indigo- 
tin  woydd  represent  a  loss  of  about  5  °o  on  the  total 
cake  indigo  obtained.  A  second  sample  gave 
but  OlO^o  of  indigotin.  representing  a  more 
trivial  loss.  Owing  to  the  impossibility  of  ob- 
taining fresh  leaves  no  conclusions  could  be 
drawn  as  to  the  extent  to  which  the  presence  of 
the  brown  matter  is  due  to  alteration  of  the 
indosyl  during  the  process  of  manufacture. 

— G.  F.  M. 


Action  of  ozone  on  organic  compounds.  Aldehydes 
of  the  pyridine  and  piperidine  series.  Harries  and 
L.5nArt.     Sec  XX. 

Patents. 

Sul/ihide  di/esluffs  and  production  thereof.  M. 
\V\ler  and  E.  .\.  l>ittlewood,  Manchester.  Eng. 
Pat.  4035,  .Mar.  15,   1915, 

Yellow  to  orange  sulphide  dyestulTs  are  produced 
by  heating  to  200  — 220  ('.  a  mixture  of  form- 
anilide  or  formyltoluidines,  benzidine  or  tolidino 
or  tlianisitiine.  p-aminoacetanilide,  and  sulphur. 
Tl\e  products  give  bright  shades  on  unmordanted 
cotton,  very  fast  to  washing.  Example. — 20  grms. 
of  benzidine  and  40  grms.  of  /)-aminoaretanilide 
are  added  to  70  grms.  of  formanilide  at  110'  C,  and 
300  grms.  of  ground  sulphur  added  slowly  wliiLst 
the  temperature  is  gradually  raised  to  170"  C.  The 
mixture  is  then  heated  to  200'— 220"  C.  for  12 — 18 
hrs.  with  stirring.  When  cold  the  melt  is  ground  ; 
the  powder  is  preferably  concentrated  or  purified 
by  ilissolving  in  strong  sodium  sulphide  solution 
and  precipitating  by  mineral  acid,  oxidation  by 
air,  or  other  suitable  method. — F.  W.  A. 

Di-l-aryl-5-pyrazolones ;       Preparation      of 


Farbw.    vorm.    ileister,    Lucius,    und    Briining. 
Ger.  Pat.  289.290,  Feb.  7,   1912. 

The  dihydrazines  obtained  fiom  the  tetrazo  com- 
pounds of  aromatic  diamines  or  their  sulphonic 
acids  when  condensed  with  the  eeters  of  3-ketonic 
acids  yield  pyrazolone  derivatives  containing  two 
pyrazolone  rings  separated  by  one  or  more 
aromatic  groups  ;  these  derivatives  are  taken  up 
bj  tilires  in  a  colourless  form  from  a  bath  containing 
sodiiim  cldoride  and  can  sulisequontly  be  combined 
with  diazo  compounds  to  give  yellow  to  orange-red 
azo  dvestutTs. — T.  C. 


Colouring  matters  or  dyes  ;  Fast  light-proof  - 


■  and 


process  of  making  same.  N.  W.  Turkin.  IMoscow, 
Russia.  U.S.  Pat.  1.173,330,  Feb.  29,  1916. 
Date  of  appl.,  Jan.  9,  1914. 

See  Eng.  Pat.  5737  of  1913;  this  J.,   1914,  742. 

Dyestuffs  of  the  safranine  series  ;  Basic  yellow-red 

and  process  of  making  same.     R.   Burck- 

hardt.  Assignor  to  Durand  &  Huguenin,  Ltd., 
Basle,  Switzerland.  U.S.  Pat.  1,174,820,  Mar.  7, 
1910.      Date  of  appl..  Mar.  4,  1915. 

See  Ger.  Pat.  287,271  of  1914  ;  this  J.,  1910,  171. 


v.— FIBRES  ;   TEXTILES  ;   CELLULOSE  ; 
PAPER. 


iroo/  fat  ;   Recovery   of  ■ 


E.    E.   Ayres,   jun. 
Met.   and   Chem.    Eng.,    1916,    14,   317 — 318. 

Wash  waters  obtained  by  scouring  wool  with  a 
weak  aqueous  solution  of  soap  and  alkali  are 
treated  in  a  continuous  centrifuge,  at  140°  F. 
(60°  C),  whereby  90%  or  more  of  the  contained 
fat  is  recovered  as  a  pale  yellow  product  which  is 
relatively  easy  to  purify  ;  the  remainder  of  the  fat 
may  be  precipitated  with  the  impurities  by  adding 
a  trace  of  acid  and  again  passing  through  a 
centrifuge.  Sulphur  dioxide  is  considered  the  best 
Ideaching  agent.  The  odour  of  the  fat  is  effect- 
ively improved  by  treating  with  dilute  sulphuric 
acid,  but  this  causes  darkening. — F.  Sodk. 

Kraft    [sulphate    wood    pulp]    process ;     Chemical 

control    of    the .     O.    Kress.     Paper,    1916, 

17,  30—32. 
The  following  complete  method  for  the  analysis 
of  the  fresh  "  white  "  digestion  liquor  includes  a 
determination   of   the   sulphite   and   thiosulphate, 
the    latter    of    which,    especially,    in     presence    of 
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raustic  soda,  behaves  similnrly  to  sodiiiui  sulphide 
and  plays  an  important  part  in  the  digestion  : — 
Total  alkali  is  determined  liy  titrating  2  c.c.  of 
the  liquor  with  .Y  2  aoid  in  presence  of  methyl 
oranyte  ;  the  result  includes  NajCOj,  XaOlt.  Na^S. 
and  JXa.SOj.  Another  portion  is  treated  with 
excess  of  barium  chloride  solution,  ma<le  up  to 
100  c.c.  and  tlie  clear  liquid  similarly  titrated  ;  the 
result  indicates  alkali  as  NaOIl  and  Xa.S.  Tlu- 
sulphide.  sulphite,  and  thiosulphate  are  determined 
by  addinir  2  c.c.  to  a  measured  amount  of  .V/lo 
iodine  solution,  acidified  with  acetic  acid  and 
diluted  with  about  200  c.c.  of  freshly  boiled  water, 
ascertained  by  previous  trial  to  be  within  0-5  c.c. 
of  the  end-point  :  the  titration  is  then  completed 
with  iodine  in  pi-esence  of  starch.  The  thio- 
sulphate and  sulphite  are  determined  by  adding  to 
5  c.c.  of  the  liijuor  in  a  250  c.c.  measurinj;  flask 
an  excess  of  an  alkaline  solution  of  zinc  chloride  : 
the  liquid  is  made  up  to  2.50  c.c.  and  allowed  to 
settle  :  50  c.c.  of  the  clear  .solution  is  neutralised 
with  -Y  1  acid  in  presence  of  methyl  orauj^e  ;  the 
sulphites  are  thereby  converted  into  bisulphites. 
When  the  latter  are  titrated  with  iodine  the 
following  reaction  takes  place  : 

XaHSO,  -i-H.O  +1,  =XaHSO,  +2HI  ; 

thus  1  mol.  of  bisulphite  liberates  acid  equivalent 
to  3XaOH.  The  titration  is  made  with  N/IO 
iodine,  the  solution  decolorised  by  1  drop  of  tliio- 
sulphate,  then  titrated  again  with  .Y/10  sodium 
hydroxide.  From  the  acidimelric  result  the 
amount  of  sulphite  is  calculated  and  the  ditl'erence 
from  the  iodimetvic  value  gives  the  thiosulphate. 
The  examination  of  the  spent  "  black  "  liquor 
includes  determinations  of  the  total  alkali  after 
incineration  and  caustic  alkali  after  precipitation 
with  excess  of  barium  chloride.  The  latter  value 
must  be  corrected  for  sulphides  if  these  are  present 
in  the  black  liquor.  The  sulphide  is  determined 
volumetrically  with  a  solution  of  l()-7-16  grms.  of 
zinc  in  nitric  acid  made  sufficiently  ammoniacal 
to  remain  clear  when  diluted  to  2  litres  (1  c.c.  = 
010  grm.  Xa.S)  ;  ammoniacal  nickel  ammonium 
sulphate  is  u.sed  as  a  spot  indicator.  50  c.c.  of 
black  liquor  is  diluted  to  1000  c.c.  and  20  c.c.  of 
this  diluted  to  100  c.c.  for  titration.  For  an 
approximate  rapid  determination  of  sodium  sulphide 
in  the  "  white  "  liquor,  advantage  may  be  taken 
of  the  fact  that  the  sulphide  remains  in  solution 
after  precipitation  of  carbonate  and  sulphite  by 
barium  chloride  and  is  equivalent  to  twice  the 
difference  between  the  alkalimetric  s-alues  towards 
phenol phthalein  and  methyl  orange. — J.  F.  B. 


Cellulose;       Adsorption      of     acids     by  ■ 


.      A. 
Leighton.   J.  i'hys.  Chem..  191(5,  20,  188—194. 

Abovt  1  grm.  of  purified  cotton  was  shaken  for 
3  hours  with  100  c.c.  of  aqueous  acid  of  varying 
con'-entrations.  then  centrifuged  for  1  hour,  and  the 
acid  retained  by  the  cotton  determined.  The 
liquid  separated  from  the  cotton  was  al.so  titrated. 
It  was  found  that  hydrochloric,  sulphuric,  and 
phosphoric  acids  do  not  form  compounils  witli 
cellulose  at  ordinary  temperatures,  f'elhdose  ad- 
sorbs sulphuric  acid  more  than  phosphoric  acid. 
and  the  latter  more  than  hydrochloric  acid, 
whilst  the  presence  of  any  of  these  aciils  reduces 
the  amount  of  water  which  can  be  a<lsorbed  by 
cotton  :  differences  in  the  results  obtained  by 
titration  of  the  residual  solution  and  gravi- 
metric deterndnation  f)f  the  acid  retained  by  the 
cotton  are  due  t')  the  former  method  giving  only 
the  selective  adsorption  of  the  acid.  Selective 
ad.sorption  does  not  occur  with  phosphoric  acid, 
and  is  more  pronounced  with  hydrochloric  than 
with  sulphuric  acid.  Selective  adsorption  was 
only  pronounced  at  high  concentrations  of  the 
acids. — C.  A.  M. 


Celltdosc  atid  starch  ;  Aceiylaiion  and  ncelolyait 
of — — ,  ,T,  Biieseken,  J.  C.  van  ilen  Berg,  and 
A.  II.  Kerstjens.  Rec,  "lYav.  Chiin.  I'avs-Bas, 
lOUi.   35,  :?20— 345. 

Till-:  a<-et>  lation  of  carbohydrates  of  high  molecular 
weight  requires  a  catalyst  which  fornis  an  un- 
st.;ible  compound  with  the  hydroxyl  group.  Thus 
sidphuric.  hydriodic,  hvdrobromic.  an<l  hydro- 
chloric acids  are  aitive  in  the  order  naineil,  cor- 
responding with  the  ordi-r  of  staliility  of  their 
conipounds  with  the  hydroxyl  group.  Of  the 
caUilysfs  examined,  only  hydrobronuc  acid,  hydr- 
iodic .icid,  and  acetyl  iodide  are  comparable  with 
sulphuric  .acid.  The  primary  function  of  the 
catalyst  is  to  act  j\s  a  common  solvi^nt  of  the 
carbohydrate  and  the  arctic  .inhv  dridc,  an<l  the 
rate  of  acetylalioii  is  limited  by  the  rate  of  dilVusioD 
of  the  acetylaling  mixture  in  the  carbohydrate, 
which  is  much  slower  than  the  actiuil  acetylation. 
The  dilTerence  in  the  rates  of  acetylation  of  cellulose 
an<l  star<'h  is  probably  due  to  the  dilVerence  in  the 
surface  exposed,  ami  the  influence  of  catalysis 
on  both  reactions  is  approximately  of  (he  sam. 
order.  The  relative  sui-face  of  colloidal  carbo 
hydrat«s  is  probably  approximately  mea,sured 
by  the  velocity  of  acetylation.  because  this  depends 
on  the  ditTusion  of  the  acetyl.ating  nuxture  in  tli< 
carb(diydrate.  The  chemical  reaction  consists  of  . 
succession  of  processes  of  acetylation  and  hydro- 
lysis (or  acetolysis).  It  is  <loubtful  whether 
mono-  and  di-acetates  of  celhdose  have  ever  been 
obtained  directly,  since  if  the  reaction  is  stopped 
before  the  cellulose  has  all  dissolved,  the  acetate 
in  solution  is  the  triacetate,  and  the  undLs.solved 
I  cllulose  contains  practically  no  condiined  acetic 
a<  ill.  It  the  general  foi-mula  of  the  j)olyglucoses 
is  written  (CsH,jOc)n — (n — 1)II.,(),  n  becomes 
lower  as  the  molecule  is  hyilroiyse<l,  and  the 
acetyl  number  increases  graihially  from  ()2-5  (for 
cellulose  triacetate)  to  77  (for  dextrose  pentacetate). 
A  proportional  figure  for  the  degree  of  acetolysis 
is  obtained  by  assuming  that  the  carbohydrate 
molecide  (C8H,,Os)n — (n — IjHjO  combines  with 
(3n+2)  molecules  of  acetic  acid,  forming  the 
triacetate     of     molecular     weight     (lt)2n-18)  + 

1000(3n+2) 
48n  '17    ■ 

from  which  n  can  be  calculated.  It  gives  tin- 
average  number  of  dextrose  groups  in  the  product^ 
of  hydrolysis.  It  is  probable  that  as  long  as  tin 
acetyl  number  is  about  02-5,  the  cellulose  ha- 
only  split  into  groups  of  approximately  equal 
size,  without  forming  simple  molecides  such  a*: 
cellobiose  acetate  or  dextrose  pentacetate  :  other 
wise  there  would  be  a  larger  proportion  of  fli- 
product  soluble  in  alcohol  and  ether.  When  tli> 
acetyl  nmnber  begins  to  exceed  (i2-5,  n  increases 
very  rapidly  with  time,  indicating  profouml 
acetolysis  of  the  molecide. — -F.  Sp. 

linzymes  of  a  cellulose-destroyiitg  fuiujus  from  tin 
soil.  Petiicillium  pinophiluni.  Clark  and  Scales. 
See  XVI. 

Proposed  method  for  the  profllable  utilisation  «/ 
v:asle  siil])h)fr  liquor.     Tartar,     See  XVIII. 

l'.\TE.NTS. 

Wool,  yarn,  %cood  pulp,  paper  and  the  like  ;  Testiiiti 
ofens  for  asccrtaiiiimj  Ihr  amount  of  moisture  in 

.      G.   S.   Smith,   and   Tavlor  ;ind    Parsoa-i. 

Ltd,,  Bradford.  Kng.  I'.al.  I>!«1,  .May  8,  1915. 
In  conditioning  ovens  of  the  tvpe  described  in 
Eng.  Pat.  20.270  of  1911  (this  j.,  1912,  981),  in 
which  tlie  matcirial  to  be  dried  is  contained  in 
cans  supported  on  a  turntable,  rotating  on  " 
central  bearing  and  seated  circumferentially  at  tin- 
angle  formed  between  the  vertical  cylindriciil 
wall  of  the  r)ven-ca.-;ing  and  its  conical  bott<iui. 


(3n  -f  2)42.   The  acetyl  number  is  then 
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each  can  is  surrounded  by  a  cylinder.  When  a  can 
is  to  1)1-  weighed,  it  is  l)rous{ht  under  the  orifice  in  the 
oven-lid  hy  littiiif;  the  tvu'idable  olT  its  seatinp;  and 
rotating  it  to  the  desired  {losition  ;  the  manipula- 
tion of  a  lever  then  closes  the  orilice  in  the  turn- 
table by  meaiLs  of  a  plate. thus  oitting  oft'  access  of 
hot  air  to  the  can  from  below;  at  the  same  time  it 
raises  the  turntalde  further,  so  that  the  upper  edge 
of  the  cylindi'r  around  the  can  is  pressed  against 
a  seating  in  the  oritiie  of  the  lid.  thus  isolating  the 
re.st  of  the  oven  when  the  cover  is  removed.- -J. F.B. 

Sdfely-papcr  for  checkfi  [cheques]  and  similar 
devices  :  Method  of  making —.  and  the  safety- 
paper  itsetf.  .T.  B.  Weis,  Assignor  to  Perfect 
Safety  Taper  Co..  Ilolvoke.  .Mass.  U.S.  Pat. 
l.I72."411.Feb.22,li)l().  Date  of  appl.,.Ian.(i,  1911. 

S.'^FETY  paper  is  made  by  adding  a  soluble  ferro- 
cynnide  and  aniline  or  an  aniline  salt,  either  alone 
or  in  ct)njunction  with  a  ferric  salt  insoluble  in 
water  but  decomposable  by  weak  acids  in  presence 
of  the  ferroiyanide.  and  a  salt  of  manganese  easily 
decomposable  by  alkalis  or  bleaching  agents. 
Suit-able  components  are  :  9(i''o  of  pulp.  0-5% 
of  ferric  phosphate.  2  %  of  manganese  f errocyanide, 
Ou"f,  of  sodium  ferrocyanide,  and  1  °o  of  aniline 
hydrocliloride. — J.  F.  B. 

Ptdp-rcdueiiuj  apparatus.  Apparatus  for  reducing 
stock  to  pulp.  Process  for  reducing  pulp.  C.  W. 
Khartle,  Middletown,  Ohio.  U.S.  Pats,  (a) 
•  1.173.747.  (B)  1.173,749.  and  (cl  1 ,173,7.50,  Feb. 
29,  191  (i.  Dates  of  appl.,  (a)  Nov.  25,  1912,  (B) 
Apr.  13,  1914,  and  (c)  Oct.  16,  1915. 

(A.)  A  BKE.\KIN'G  engine  comprising  an  open  tub 
is  arranged  so  as  to  allow  the  finer  stnfT  contained 
therein  to  overflow  as  fresli  material  is  introduced  ; 
means  are  provided  to  transfer  the  overflow  from 
a  receiver  to  a  screen,  which  delivers  its  tailings  to 
a  beating  engine,  also  arranged  so  as  to  overflow 
and  to  deliver  its  overflow  to  the  screen,  so  that 
the  stuff  is  continuously  treated  until  reduced  to 
the  proper  fineness  and  the  fine  pulp  separated 
from  the  coarse.  (B)  In  a  similar  system  a 
digester  is  interposed  between  the  breaking  engine 
and  the  screen,  so  that  the  finer  overflow  passes 
through  the  digester  to  the  screen.  Both  the 
digester  and  the  beating  engine  are  adapted  to 
deliver  the  stuff  to  a  settling  box  which  discharges 
to  the  head  of  the  screen,  and  the  overflow  from 
the  beating  engine  is  caused  to  pass  thi'ough  a 
conduit  in  which  a  fender  is  disposed,  so  as  to 
skim  light  impurities  from  the  mat  erial  on  its  way  to 
the  head  of  the  screen,  (c)  The  process  consists 
in  treating  stock  suspended  in  water  by  apparatus 
to  reduce  its  coarseness,  cauising  the  fine  stock 
and  water  to  overflow  by  raising  the  general  level 
of  the  mixture  in  the  container,  separating  im- 
purities from  the  overflowed  stock,  separating  the 
fully  refined  stock  from  the  coarser  particles,  and 
returning  the  latter  for  further  treatment. — J.  F.  B. 

Paper  puip  process.  C.  W.  Shartle.  iIiddleto\\Ti. 
Ohio.  U.S.  Pat.  1,173,748,  Feb.  20,  1916. 
Date  of  appl.,  Mar.  3,  1913. 

TirE  pulp  is  suspended  in  water  so  as  to  remove 
tlie  heavy  impurities,  the  fine  pulp  is  then  separated 
from  the  coarse  pulp  and  most  of  the  water 
removed  from  it  ;  the  water  thus  removed  and  any 
entrained  pulp  in  it  is  mixed  with  the  pulp  which 
is  undergoing  the  prior  stage  of  treatment. — J.  F.  B. 

Plastics  [from  cellulose]  and  methods  of  making  same. 

W.  T.  Bonner.  Washington,  N.C..  Assignor  to 

K.  P.  McElroy  and  R.  F.  Steward.  Washington, 

D.C.,  and  M.  C.  Jlassie.  New  York.     U.S.  Pat. 

1.173,33().Feb.29,1916.Date  of  appl. ,May20. 1908. 

A  DRT  carbohydrate,  e.g..  cellulose,  is  treated  with 

"umionia  (NH3),   or  an  anhvdrous  compound  of 

the  KH,  type.     A  compound  of  the  product  thus 


olitained,  with  carbon  bisulphide,  con.stitutes,  when 
dissolved  in  water,  the  new  plastic  composition. 
The  solution  i.s  neutral,  coagulable,  and  free  from 
fixed  mineral  matter. — E.  W.  L. 

Plastics  [from  cellulose  esters]  and  processes  of 
producing  same.  W.  T.  Bonner.  Trenton.  N.J., 
Assignor  to  K.  P.  McElroy  and  K.  F.  Steward, 
Washington.  T).V..  and  M.  C.  Massie,  New 
York.  U.S.  Pat.  1.173.337,  Feb.  29,  1916. 
Date  of  appl..  May  6,  1911. 

A  rr.ASTic  mass,  which  may  be  shaped  and  hard- 
ened, is  produced  when  an  organic  ester  of 
cellulose,  e.g.,  cellulose  acetate,  is  dissolved  in  a 
"  fluent  "  reaction  product  of  formaldehyde  and 
a  x>henoI. — E.  W.  L. 

Silk  ;  Loaded and  process  of  loadimi  the  silk. 

I.  Kreidl,  Vienna.  U.S.  Pats.  1.173.195  and 
1,173,196.  Feb.  29,  1916.  Dates  of  appl..  :\lay 
20  and  27,  1910. 

See  Fr.  Pats.  415.657  and  416,2,38  of   1910;  this 

J.,  1910,  1300,  1373. 

Acetyl-cellulose  ;  Process  of  producing  coating  com- 
positions of  — .     L.   Clement  and   C.   Riviere, 

Paris.  Assignors  to  Act.-Ges.  f.  Anilinfabr., 
Berlin.  U.S.  Pat.  1,173,931,  Feb.  29.  1916. 
Date  of  appl.,  Nov.  3,  1013. 

See  Ft.  Pat.  461,0.58  of  1913  ;  this  J..  1914,  20. 

Fibrous   matters  ;     Apparatus   for  separating 

from  admixtures.  .T.  ,T.  Werst,  Delft,  and 
P.  M.  H.  L.  College  and  J.  M.  Egmond,  Assignors 
to  Naaml.  Vennootschap  Neo  Cellulose  Maat- 
.schappij.  Rotterdam.  Netherlands.  U.S.  Pat. 
1,175, 854, Mar.l4, 1916. Dateof  appl. ,Nov.l5,1913. 

vSee  Ft.  Pat.  449,059  of  1912  ;  this  J.,  1913,  482. 

Plastic  or  solid  material   [substitute  for  celluloid'] 

and  process  of  producing  same.     Eng.  Pat.  1894. 

See  XIV. 
Production    of    methane    or    hydrogen    from   waste 

liquors   [e.g..   from   paper  factories].     Ger.   Pat. 

290,126.     SeeXlXB. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Weightinc/  of  silk  as  a  chemical  reaction.  F.  Fichter 
and  E.'Miiller.  Farber-Zeit..  1915.  26, 253—257, 
289—291.  (Compare  this  J.,  1915,  1008.) 
Stanxic  acid  gel  is  shown  to  have  a  considerable 
affinity  for  phosphoric  acid  and  for  soluble  phos- 
phates as  such,  and  this  is  considered  to  explain 
the  phosphate  treatment  of  silk  by  the  adsorption 
of  the  sodium  phosphate. — F.  W.  A. 

-.     P. 


Half-silk  and  silk  :   Dyeing  of  black  on  . 

Schweitzer.      Fiirber-Zeit..    1915,    26,   63. 

Bloomy  shades  of  black  are  produced  on  half-silk 
l)y  substantive  cotton  dyestutfs  ;  dyeings  faster 
to  perspiration,  potting,  washing,  and  ironing,  are 
obtained  by  using  diazo  blacks,  e.g..  Diaminogen 
B.  Sambesi  Black  D,  or  Diazo  IBrilliant  Black  B. 
For  example,  a  full  black  of  greater  general  fastness 
is  produced  by  dyeing  for  one  hour  near  the  boil 
with  10%  Diaminogen  B.  0-7%  Diamine  Green  B. 
and  3-5%  Neutral  Wool  Black  G;  3—5%  of 
acetic  acid  (9°  Tw..  sp.gr.  1045)  and  20  grms.  of 
sodium  sulphate  crystals  per  litre  of  dye-bath  are 
added ;  the  dyeings  are  rinsed,  diazotised  wdth  3''o 
sodium  nitrite  and  9°o  hydrochloric  acid,  again 
rinsed,  and  finally  developed  in  a  bath  containing 
0-8° ,  Diamine  Powder  CS  and  2°i  sodium  car- 
bonate on  the  weight  of  the  goods  for  20  niins. 

— F.  W.  A. 
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Patents. 
Bleaching   machine.     S.   Barker.   Providence,   R.I. 

US.    Pat.    1,173.100,   Pel).   29,    lOlti.     Tate    of 

appl.,  Nov.  10,  1!»U. 
A  vALVEUiss  bleai-luiiL:  machine  consists  of  an 
open  tank  connected  at  one  end  with  a  reversi)>lc 
rotary  pump,  and  at  the  opposite  end  with  a 
olampint;  head  mounted  on  a  frame.  Pipes  at  the 
bottom  and  end  of  the  tank  are  connected  with 
the  pump.  The  open  end  of  a  hollow  perforated 
beam  is  clamped  atrainst  the  pipe  passing'  through 
the  end  of  the  tank,  so  that  the  flow  of  bleach 
liquor  through  the  tank,  hollow  perforated  beam 
in  the  tank,  rotary  pump,  and  pipes  is  completely 
reversible,  eliminating  valves  previously  used  for 
this  purpose. — F.  W.  A. 

Bleachinij  ;  Appartiltis  lor .     H.  R.  .\nders  and 

M.  F,.  U.  Schoedler,  Perth  Amboy,X..T.,  A.ssignors 
to  The  Roessler  and  Hasslacher  Chemical  Co., 
New  York.  U.S.  Pat.  1,173,474,  Feb.  29,  191(3. 
\pr.  4,  1013. 
bleaching  vats  are  connected  by 


Date  of  appl.. 

The  mixing  and 
the  pipe  system, 
shown  in  the 
diagram,  includ- 
ed in  which  is  a 
pump.  2,  and 
provision  is 
made  for  heat- 
ing the  liquid  in 
the  pipe,  10.  by 
the  coil,  20  ; 
passages  ar 
provided  for  the  li'iiun-^  \  hivniu'h  both  the  front  and 
rear  walls  and  near  tlie  top  of  the  bleaching  vat. 
whicli   slopes  at   the  bottom  towards  the    pump. 

— F.  W.  A. 

Jiueinfj  apparatus.  A.  E.  Whitehead.  Leeds,  and 
J.  Farrar.  Halifax.  Eng.  Pat.  3035.  Mar.  8,  191."). 
To  prevent  the  di.splacemeut  of  loose  material  by 
dye-liquor  which  is  being  circulated,  the  dyeing 
apparatus    is     fitted  , ; , 


with  a  cage,  the  top 
and  bottom  of  which 
are  composed  of  a 
number  of  hinged 
doors,  h*  and  6^,  made 
in  the  form  of  racks 
or  grids  or  perforated 
to  allow  the  circula- 
tion of  the  dye-liquor; 
a  number  of  grates, 
6«,  retained  in  position  by  rack?;,  6'.  are  fixed 
to  the  side  of  the  cage  and  engage  with  pawls. 
fcg.—F.  W.  A. 

J.  Farrar.  Halifai. 


Dyeing  machines  ;  Hank  — 

and     A.     R.     Whitehead,     Leeds.     Eng.     Pat. 

589.5,  Apr.  20,  191.5. 
Uniform  dyeing  is  achieved  by  rotating  the  hanks 
suspended  in  the  dye  liquor.  The  hank  sticks  are 
mounted  detachably  in  a  removable  frame,  and 
are  rotated  by  a  series  of  gear  wheels  from  a  ratchet 
wheel  which  Ls  rotated  intermittently  by  a  pawl 
actuated  by  a  cam  and  kept  in  gear  by  a  spring 
or  weight  ;  the  pawl  automatically  engages  the 
ratf'het  wheel  when  the  frame  carrying  the  hank 
sticks  is  lowered  into  the  vat. — F.  W.  A. 

Azo  dyesiuffs  [on  the  fibre]  ;  Production  of  insoluble 

yellow .     O.  Iniray,  Jx)ndon.     From  Farbw. 

vorm.    Meist€r,    Lucius,   und    Briining,    Ilochst, 
Germany.      Eng.  Pat.  8480,  June  8,  191.5. 

Dl.^zoTi.SED  esters  of  4-nitro-2-anunobenzoic  acid 
are  combined  on  the  fibre  with  /*-naphthol.  The 
yellow  dyeings  produced  are  of  excellent  fastness 
to  washing  and  of  great  resistance  to  chlorine  and 


to  chlorate,  and  may  he  discharged  by  means  of 
hydrosulphite. — F.  W.  A. 

Dyeing  or  trashing  tnachines.  Klauder-Weldon 
Oveing  Machine  Co.,  .\ssignees  of  .T.  Benosch, 
Ainsterdam.  N.Y..  U.S.A.  Eng.  Pat.  3766, 
Mar.  0,  1915.     Under  Int.  Conv.,  Mar.  10,  1914. 

See  U.S.  Pat.  1.120.047  of  1014  ;  this  .T..  1915,  75. 


Vn.— ACIDS ;  ALKAUS  ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Potash   frotn   fir   wood   tnill   waste.     H.    P.    ZoUer. 
J.     Ind.     Eng.     Chem.,     1910,     8,     10.5— lOS. 

The  amounts  of   Dotash   (K,0)   extracted  in  24 
hours   by   water  at   SO' — 90°  C.   from  three   1   lb.    ' 
samples  of  ash  taken  from  an  incinerator  in  which 
Douglas  fir  mill  waste  was  burnt,    were  3-2,  3-8, 
and   4-8  grms.   respectively,   and,   from  a  similar 
sample    of    cedar    ash,    1-4    grms.      The     "ash" 
contained   much   charcoal   and   a   large   quantity    , 
(sometimes   over    Hi",,)    of   sodium     chloride,   the   i 
latter  protiably  being  due  to  impregnation  of  the 
wood    with    sea-water.     With    more    efficient    in- 
cinerators   larger    quantities    of    potash    could    be 
recovered,  but  more  trustworthy  information  must   i 
be   obtained    before    it    is   possible    to    determine   I 
whether  potash  can  be  recovered  economically  by  1 
the  incinci-atioii  of  wood  waste  as  compared  with  I 
the  utilisation  of  the  latter  by  destructive  distilla-  ' 
tion  or  for  the  pioduction  of  paper  pulp  or  alcohol. 

—A.  S. 

Alkali  halides  ;  Approximate  determinations  of  tin 

boilinq  points  of  some .      L.  II.  Borgstrom. 

Tidskrift.n  Teknikern,  1915,  24.     J.  Chem.  Soc. 
1910.  110,  ii..  138. 

The  following  boiling  points  are  the  means  of 
several  determinations,  which  varied  10^ — 20°  C. : 
— LiCl,  1.300"  ;  NaCl.  UOO^;  NaBr.  1455';  NaL 
1350=  ;   KCI,  1.500"  ;  KBr,  1435^  ;  KI,  1420"  C. 

Magnesium  citrate  ;  Effect  of   keeping  on  oflicituil 

.     E.   I>ger.     J.   Pharm.    Chim.,  1916,  18, 

209 — 214.   (See  also  this  J.,  1915,  574  and  609.) 

The  employment  of  increased  temperatures,  even 
as  low  as  50"  C.  in  the  preparation  of  magnesium 
citrate  results  in  the  formation  of  a  product  which, 
although  initially  completely  solulile  in  2  parts  of 
water,  is  converted  partially  on  keeping  into  the 
less  soluble  citrate  containing  1311,0  ;  after  a  year 
a  sample  originally  soluble  was  found  to  contain 
34-5 °o  insoluble  in  the  above  quantity  of  water  at 
70"  C.  On  the  other  hand  an  air  dried  sample 
under  similar  conditions  contained  only  0-7%  of 
insoluble  citrate.  The  conversion  of  the  hepta- 
hydrate  into  the  tridecahydrate  apparently  does 
not  take  place  through  the  nonahydrate,  since  the 
latter  is  almo.st  insoluble  in  boiling  water,  whereas 
the  magnesium  citrate  formed  on  keeping  the 
officinal  product  is  at  all  stages  completely  soluble 
in  boiling  water. — G.  F.  M. 

Ammonium    sulphate;    Use    of  nitre-cake    in   the 

manufacture    of .     J.    Gas    Lighting,    1918, 

134,74. 

,  A  MKMOKANDrM  issued  by  the  .Sulphate  of  .Am- 
monia A.ssociation  recommends  the  partial  sub- 
stitution   of     nitre-cake     for    sulphuric    acid    ip 

I  ammonium  sulphate  saturators.  The  nitre-cake 
from  nitric  acid  plants  usually  contains  more  fre( 
acid   (30  to  40",,)  than  that 'from  sulphuiic  acidj 

^    plants  (20  to  35°,,).  but  as  it  contains  up  to  2% 

\    of  nitric  acid,  it  cannot  l)e  used  for  this  purposf. 

'  The  maximum  amount  of  nitric  acid  in  tht. 
nitre  cake  should  be  005"„.  In  the  proceff 
reconmiended,  nitre-cake  Ls  dissolved  in  water  t>\ 
a  solution  of   100"  Tw.  at  200°  F.   (sp.gr.   1-3  al 
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93°  C),  which  is  mixed  with  ti>ii  times  its  volume 
of  70",',  chamlier  acid,  or  its  equivalent.  The  salt 
produced  will  contain  from  2:5  to  21  °,)  of  ammonia. 

Chilean     iiitnitf     inilusln/.     U.S.     Comm.     Rept., 
.^lar.  7,   1916. 

Production  and  exportation  of  nitrate  in  Chile 
continues  to  increase.  The  figures  for  January, 
]91t>,  compared  \vith  those  of  three  previous 
years,  are  : — 


Jan., 


1916. 
1915. 
1914. 
1913. 


Production. 
Quintals. 


Exports. 
Quintals. 


5,641,671 
2.082,549 
4,584,495 
5,163,925 


6,247,402 
1,879,895 
4,779,862 
6,015,312 


The  total  production  of  nitrate  in  Chile  during 
191,5  was  88,117,000  quintals  and  exports 
43,984,000  quintals,  leaving  a  stock  on  the  Chilean 
coast  at  the  end  of  1915  of  10.37J,000  quintals. 

Chromium  oxide  analysis.      A.   J.   Field.     J.   Ind. 
Eng.  Chem..   191(5,   8,  238—239. 

The  sample  is  finely  powdered,  and  0-.5  grm. 
mixeil  with  3  grm.s.  of  sodium  peroxide  in  a 
platinum  crucible,  which  is  then  placed  inside 
a  larger  porcelain  crucible  and  heated  witli  a 
small  flame  to  just  aht>ve  the  melting  point  of 
the  ma.ss  for  20  miiLS.  Under  these  conditions 
the  platinum  is  attacked  only  slightly  by  the 
peroxide.  The  melt  is  dissolved  in  water,  and  the 
solution  boiled  for  1.5 — 20  mins.  to  destroy  excess 
of  peroxide.  The  presence  of  peroxide  may  be 
detected  l>y  adding  one  drop  of  the  neutralised 
solution  and  2  drops  of  5°,,  oxalic  acid  solution 
to  5  c.c.  of  a  1  "q  solution  of  sulphanilic  acid,  when 
a  pink  coloration  is  produced  if  peroxide  be  present. 
The  chromate  solution  is  filtered,  neutralised 
with  hydrodiloric  acid,  diluted  to  2.j0  c.c  and 
100  c.( .  treated  with  10  c.c.  of  concentrated  hydro- 
chloric acid,  diluted  to  about  300  c.c,  treated  with 
3  grms.  of  potassium  iodide,  and  the  liberated 
iodine  titrated  with  .V  10  thiosulphate.  The 
results  may  be  checked  by  means  of  a  gravimetric 
method.  The  chromate  solution,  obtained  as 
described,  is  neutralised  with  acetic  acid,  0-5  c.c. 
of  glacial  acetic  acid  added  in  excess,  the  solution 
diluted  to  400  c.c,  heated  to  boiling,  and  the 
chromium  precipitated  with  a  dilute  solution  of 
barium  acetate,  added  drop  by  drop.  The  barium 
chromate  is  collected  in  a  Gooch  crucible,  washed 
with  dilut*  alcohol,  dried,  and  weighed. — A.  S. 


Cerium,  group  oxides;    Solution  of - 


■  by  certain 


acids.    W.  ,S.  Chase.    J.  Ind.  Eng.  Chem.,  1916, 
8,  239—240. 

Whilst  cerium  oxide  alone  is  practically  insoluble 
in  mineral  acids,  when  the  mixed  oxides  of  the 
ceriimi  group,  e.g.,  the  residue  left  after  the 
extraction  of  thorium  from  monazite  sand,  are 
treated  with  acids,  the  whole  dissolves.  A  con- 
siderable excess  of  the  acid  is  necessary,  but  if 
hydrogen  peroxide  be  added  in  order  to  reduce 
the  cerium  to  the  cerous  condition,  the  rate  of 
solution  is  greatly  accelerated,  and  it  is  possible 
to  dissolve  the  mixed  oxides  rapidly  in  sulphuric, 
nitric,  or  hydrochloric  acid,  even  when  the  acid 
is  diluted  to  a  considerable  extent. — A.  8. 

Gold;     Xiirogen   compounds    of .       E.    Weitz. 

Annalen,  1915,  410,  117 — 222. 
-A^"  extended  study  was  made  of  the  nitrogen 
compounds  of  gold  obtained  by  the  action  of 
ammonia  solution  or  solutions  of  "ammonium  salts 
m  presence  of  ammonia  on  chloroauric  acid. 
These  substances   are   nearlv   all   explosive  when 


<lr\-.  and  th<>y  w(  re  accordingly  analysed  in 
the  moist  condition  by  determining  the  ratio 
Au  :  X.  Chloroaiu'ic  aiid  with  ammonia  gave 
ris<>  to  precipitates  called  by  the  general  name 
'■  explosive  gold  chloride."'  which  were  mixtures 
of  scsquiammine  auric  oxide,  .VUjOj.^XlI ,.  .and 
diaminoiminodiaiu'ic  chloride  Nll(.\u('l.\ll  ..)o. 
.V  ."i-Chlorouvu-ic  acid  gave  with  ammonium 
chloride  and  animonia  the  non-explosive  diamino- 
auric  chloride.  Au(Nll,)jCl,  decomposed  by  water 
yielding  an  explosive  compound  free  from  chlorine. 
Similarly  treated  with  ammonium  nitrate  a 
tetra-anuiiine-auric  nitrate,  [Au(NH.,)j](NO,)3, 
was  obtained  in  colourless  needles  which  by  double 
decomposition  gave  other  salts  containing  the 
same  cation, — G.  F.  M. 

Colloidal   carbon  ;     Preparation    and   properties    of 

.      P.   C.   L.   Thorne.      Chem.   iSoc.   Trans., 

1916,  109,  202—209. 

An  impure  colloidal  solution  of  carbon  in  water 
was  prepared  liy  adding  sucrose  in  small  quantities 
to  concentrated  sulphuric  acid  contained  in  a  flask 
which  was  gently  rotated  ;  1  part  by  weight  of 
sugar  to  10  parts  by  volume  of  acid  were  the 
best  proportions.  Aiter  standing  for  24  hours,  the 
mixture  was  poiu-ed  into  four  times  its  volume 
of  cold  distilled  water,  and  when  the  lai-ger  particles 
of  carbon  were  Altered  off,  a  suspensoid  sol  of  a 
yellow  to  dark  reddLsh-brown  colour  was  obtained. 
The  solution  was  freed  from  acid  by  prolonged 
dialysis.  It  contained  negatively  charged  particles 
w  hich  were  readily  precipitated  as  a  brown  powder 
on  the  addition  of  an  electrolyte  (e.g..  barium 
chloride),  and  when  the  powder  ^^•as  filtered  oft 
a  brown  solution  of  a  non-colloidal  character  \\as 
oljtained.  The  sol  exliibited  l)ut  few  particles 
under  the  ultra-microscope  ;  it  also  reduced  gold 
chloride.  Icing  sugar  may  be  used,  in  place  of 
ordinary  sucrose,  but  dextrose  and  rice  starch  are 
much  less  satisfactory.  If  the  sugar  be  dissolved 
in  water  before  adding  it  to  the  acid,  no  dispersion 
of  carbon  takes  place.  Fuming  sulphuric  acid 
or  hot  zinc  chloride  solution,  in  place  of  sulphuric 
acid,  gave  a  more  dOuted  sol.  but  phosphoric 
oxide  in  presence  of  a  drop  of  water  or  of  sulphuric 
acid  gave  a  liquid  similar  to  that  produced  with 
sulphuric  acid  aloire.  Colloidal  carbon  can  also 
]>e  obtained  by  passing  a  current  of  0-4 — 4  amps, 
at  200  volts  through  caustic  soda  solution  con- 
taining 2 — 3  grms.  per  litre,  the  electrodes  being 
of  ordinary  arc  carbon,  of  crude  gas  carbon,  or  of 
Acheson  graphite.  The  anode,  from  which  the 
sol  originates,  shoidd  just  touch  the  surface  of 
the  liquid,  and  the  cathode  is  immersed.  The 
solution  is  very  sensitive  towards  electrolytes 
and  is  stable  only  in  the  presence  of  alkali.  The 
ultra-microscope  reveals  a  large  number  of  particles 
with  vigorous  Brownian  movements.  A  solution 
was  flocculated  by  adding  barium  chloride,  and 
the  collected  particles  washed,  dried,  and  analysed. 
They  contained  66-61  %  of  carbon,  l-99°o  of  hydro- 
gen, and  15-25 °o  of  an  incombustible  residue 
consisting  chiefly  of  silica  with  a  trace  of  iron, 
both  derived  from  the  arc  carbon  used  in  making 
the  sol.  The  washings  contained  organic  com- 
pounds. No  sols  could  be  obtained  with  the 
carbon  reduced  from  carbon  dioxide  by  magnesium, 
or  with  that  produced  by  the  interaction  of 
chlorine  and  acetylene,  or  with  purified  animal 
charcoal.  Thus  for  the  production  of  a  stable 
suspensoid  sol  of  carbon,  the  element  must  be  in 
a  special  state,  and  organic  matter  must  be  present. 
The  stability  is  favoured  by  the  presence  of  alkali, 
and  the  presence  of  a  trace  of  some  electrolyte 
is  probably  essential  in  all  cases. — E.  H.  T. 

Determination  of  sulphur  dioxide  and  trioxide  in 
flue   gases.     Nestell   and    Anderson.     See    X. 

Potash    from    kelp.     Laucks.     See    XVI. 
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Xftc    mrthods    for    the    analysis    of    Umc-sulphur 
sohitions.     Chapin.     See  XIXb. 

Drtemiiriatioti    of    sulphuric    acid    in    presence    of 
phosphoric  acid.     Von  KellenluTg.     See  XXIII. 

I'aTKXTS. 

Sulphuric  acid  :     Method  of  making .      W.   S. 

Ijiudis.  Niagara  Falls.  N.Y.,  As.'iipnor  to  F.  S. 
Washburn.  XashvUlo.  Toiin.  U.S.  Pat.  1.173.524, 
Feb.  29.  liMti.    Date  of  appl..  Feb.  20.  1915. 

.">l-LPiirR  iHoxiile  is  treat  oil  with  excess  of  a  cra-seous 
mixture,  rontainini;  more  than  ti"„  of  nitrous 
pasesk,  produced  from  a  mixture  of  aiumonia  and 
air. — B.  V.  S. 

Formic    acid ;      Process    for    disliUintj .        A. 

Brauer.  .\ssignor  to  I'heiu.  Faljr.  Griinau, 
I^ndsholT  und  Mever  Akt.-des..  Griinau,  Ger- 
mauv.  U.S.  I'af".  1.17  l.lili;?.  Mar.  7.  1916. 
l)at«  of  appl..  Oct.  t>,  1915. 

A  HEATEP  drum  is  covered  with  a  mixture  of  a 
formate  and  sidphuric  aciil  in  a  thin  layer,  and  the 
solid  n'sidue  wliich  remains  after  the  liberation 
and  escape  of  the  formic  acid  vapour  is  scraped  oft' 
before  a  new  suppiv  of  the  mixture  is  brought  on 
to  the  drum. — J.  B.  C.  K. 


Hydrofiuosilicic  acid  ;   Manufacture  of  ■ 


.  P.  A. 
Racicot,  Lowell.  JIass.  U.S.  Pat.  1,175,294. 
Mar.  14.  1916.    Date  of  appl..  Mar.  12,  1915. 

.Silicon  tetrafluoride  and  hydrogen  fluoride  are 
passed  into  a  container  and  the  mixed  gases  are 
treated  with  water. — E.  H.  T. 

NUrnte    of    ammotiia    and    carbonate    of    sodium  ; 

Process  of  producing .     Xorsk  Hydro-EIek- 

trisk  Kvaelstofaktieselskab.  Cliristiania.Xorwav. 
Eng.  Pat.  8270,  .June  3.  1915.  I'nder  Int.  fonv.. 
June  23.  1914. 

Sodium  nitrate  i.s  produced  by  theaction  of  nitrou.s 
cases  on  sodium  carbonate  or  l)icarl)onate  and  is 
boiled  with  animonium  chloride  sohition  in  such 
concentration  that  sodium  chloride  separates  and 
ammonium  nitrate  is  left  in  sohition.  The  sodium 
chloride  is  then  treated  with  ammonia  and  carbon 
dioxide  with  the  formation  of  sodium  Iiicarbonate 
and  ammonium  chloride,  both  of  whicli  are  used 
again  for  the  same  series  of  operations. — B.  V.  S. 

Alumina;     Crystalline    fused- and    a    method 

of  making  the  same.  L.  B.  Coulter,  Assignor  to 
The  Carborundum  Co..  Xiagara  Falls,  N.Y. 
L^.S.  Pat.  1.161.620,  Xov.  23.  1915.  Date  of 
appl.,  Feb.  24,  1915. 

FCSED  alumina  is  crushed  into  grain  form,  graded 
roughly  by  sifting,  and  then  sul>jected  to  a  tem- 
perature of  from  1600'  to  ISOO"  C.  in  a  rotary  kiln 
fired  with  oil  or  powdered  coal,  the  alumina  and 
the  heat.ng  gases  passing  through  tlie  kiln  in 
contrary  directions.  The  atmosphere  of  the  kiln 
is  preferably  kept  neutral.  Grains  of  fused  alumina 
subjected  to  this  treatment  are  stronger  and 
tougher  than  untreated  grain.s.  and  their  abrasive 
qualities  are  increased. — J.  B.  C.  K. 

Feldspathic  and  phosphate  rock  ;    Combined  process 

of    treating .     11.    P.    Bassett,    f'atonsville. 

Assignor  to  Tlie  Spar  Chemical  Co..  Baltimore, 
-Md.  U.S.  Pat.  1.172,420,  Feb.  22,  1916.  Date 
of  appl.,  Dec.  26,  1913. 

Felspar  is  heated  with  an  alkali  bjsulphate  to 
the  temperature  of  reaction  in  presence  of  a  reduc- 
ing agent,  and  the  evolved  gases  are  cooled  to 
between  400-  F.  and  212"  F.  (205° — 100°  C.)  and 
then  allowed  to  act  upon  phosph.ate  rock.  Suitable 
Ijroportions  are  50  parts  of  felspar,   100  parts  of 


sodium  bisulphate,  and  1  to  3  parts  of  carbonaceous 
matter,  the  mixture  being  heated  to  redness. 

—J.  B.  C.  K. 
Potash   felspar  ;     Method  of  producing  commercial 

products  irom .    K.  L.  .Vnderson.  .\ssignor  to 

.r.  S.  Snvder.  Pittsburirh,  Pa.  U.S.  Pat.  1,174,795. 
-Mar.  7.  1916.    Date  of  appl..  Nov.  10,  1015. 

FELSPAn  is  subjected  tmder  pressure  to  tlie  action 
of  a  solution  containing  a  decomposing  agent, 
e.g..  hydrofluoric  acid,  the  amount  of  which  is  less 
th.vn  that  theoretically  necessary  to  combine 
with  all  the  bases,  ami  another  reagent  to  coin- 
bine  with  the  bases.  The  temperature  of  tli. 
mixture  is  maintained  above  its  normal  boiliim 
point,  and  the  water-content  of  the  acid  solution 
is  decreased  as  tlie  decomposition   proceeds. 

—J.  B.  C.  K. 

Lead     arsenate;       Manufacture     of  ■ 


.  .J.  .\. 
ScliaelTer.  .Vssignor  to  The  Piclter  licad  Co.. 
.Toplin.  Mo.  U.S.  Pat.  1.172.741.  Feb.  22.  1916. 
Date  of  appl..  Sept.  24.  1915. 

Very  finely  divided  lead  monoxide,  e.g..  fumed 
lith.arge.  suspended  in  water,  is  mixed  with  .i 
solution  containing  one  or  more  solul'le  ar.senafo 
and  the  whole  is  heated  to  induce  the  formation 
of  lead  arsenate. — J.  B.  C.  K. 

Lead  arsenate  ;    Method  of  tnaking 


.  L.  .Shop- 
herd.  .Assignor  to  The  Harshaw,  Fuller  and 
(ioodwin  Co..  Cleveland.  Ohio.  U.S.  I'at. 
1.175.565.Mar.l4,1916.Dateof  appl.,0ct.l4.1!)ll. 

A  cOMnrsTlBLE  mixture  of  a  lead  compound,  e.g.. 
lead  sulphide,  and  an  arsenic  compound,  e.g..  white 
arsenic,  with  a  hydrocarbon  fuel  is  ignited  and  the 
Ijurning  mass  discharged  into  a  highly  heated 
chamber.  Lead  arsenate  is  recovered  !)y  cooling 
the  combustion  products. — E.  H.  T. 

Xitrogen  compounds;  Process  for  producing — — . 
O.  Bender.  Potsdam,  Germanv.  U.S.  Pai. 
1.172,863,Feb.22,1916.Dateof  ap"pl.,July2,  1914 

A  suitable  fuel  is  burned  by  aid  of  air  in  presence 
of  water  and  of  a  nitrogen  carrier,  and  the  nitrogeu 
lompounds  formed  are  separated  from  the  other 
products  of  combustion.  Aluminium  oxide  may 
be  used  as  the  nitrogen  carrier,  the  combustioii 
lu.'iy  be  carried  out  under  pressure,  and  the  gasi- . 
produced  may  be  cooled  in  the  zone  of  highest 
temperature  in  order  to  increase  the  yield  of  (he 
nitroge*!  compounds. — J.  B.  C.  K. 

and     eleclrii- 


Xitrogen  ;      Process    of    fixing  — 

furnace  for  effecting  the  same.  .1.  E.  Bucher 
Coventry.  R.I..  .A^ssignor  to  Xitrogen  Product-. 
Co..  Providence.  R.I.  U.S.  Pats.  (A)  l,174.«ii7 
and  (B)  1,174,068.  .Mar.  7,  1916.  Dates  of  appl., 
June  25  and  Oct.  2,  1914.  * 

(a)  Cyanogen  is  formed  by  heating  carbon  in  a 
stream  of  nitrogen  in  contact  with  a  catalytic 
agent.  The  catalyst  and  carbon  are  intimately 
mixed  with  a  third  substance  which  supplies  a 
base  for  fixing  the  cyanogen  as  it  is  formed.  The 
mass  forms'part  of  the  electric  circuit  in  the  furnace ; 
when  solid  and  at  temperatures  below  that  of  the 
formation  of  the  cyanogen  compound  the  con- 
ductivity of  the  l)ase-.supplying  material  is  muilj 
lower  than  that  of  the  catalyst,  but  it  rises  as  the 
material  melts,  so  that  the  total  resistance  varies 
between  wide  limits,  (n)  Two  or  more  furnaces  are 
used,  and  the  base-supplying  material  also  con- 
tains oxygen,  so  that  carbon  monoxide  is  fornied 
along  with  the  cyanogen  compound.  The  gasis 
from  the  first  furnace  are  used  for  preheating  the 
second  furnace,  and  the  carbon  monoxide 
iindergoes  partial  decomposition  into  the  dioxide 
and  carbon.  There  is  an  arrangenient  for  increas- 
ing the  length  of  the  reacting  mass  as  its  resistance 
decreases. — B.  V.  S. 
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Nitrogen  ;  MoUfii  bath  process  for  fifinij  ■ 


atid 


means  for  cffcctinii  the  some.  J.  l-^..  Hiuhor, 
Covcntrv.  K.I..  As.signor  to  Nitrof2;eii  Products 
Co..  I'roviflon.c.  K.l.  U.S.  I'at.  1,174,944, 
Mav.  7,  l!U(i.  Date  of  appl.,  Oct.  19,  1914. 
Thk  mctlioil  is  llic  same  as  in  tlio  precoiling 
abstract  i-xicpt  tliat  the  base-supplying  material 
for  fixing  tin-  cyanogen,  wliicli  nuiy  be  an  alkali 
metal,  is  pjussed  into  tlie  furnace  as  a  gas  along 
witii  the  nitrogen,  and  (he  catalyst  is  a  carl)ou 
solvent,  tlie  supply  of  reacting  carbon  being  kept 
up  by  the  gradual  sohdiou  of  excess  carljon 
floating  on  the  moll  en  catalyst.  The  excess  carbon 
ma\'  be  directly  heated  liy  the  current  and  the 
fiu'iiace  may  be  in  two  parts,  the  one  part  con- 
taining a  secondary  carbon  lesistance  heated  in  a 
substance  with  which  it  reacts  with  the  formation 
of  a  volatile  metal,  which  is  passed  along  with 
nitrogen  to  the  other  part  containing  the  primary- 
carbon  resistame  immersed  in  the  molten  catalyst. 

— B.  V.  S. 


Nitrogen;   Fixation   of - 


H.  R.  Moodv  and 
S.  A.  Tucker.  New  York.  U.S.  Pat.  1.175.007, 
Mar.  14.  1916.  Date  of  appl.,  Jan.  15,  1913. 
Renewed  Aug.    13,    1915. 

The  volatile  products  evolved  from  a  furnace 
charge  suit.able  for  the  production  of  an  alkali  or 
j  alkaline-earth  carbide  and  also  containing  calcium 
chloride,  which  is  heated  liigher  than  the  disso- 
ciation point  of  the  carbide,  are  introduced  into 
an  atmosphere  containing  nitrogen  at  a  tempera- 
ture sufficient  for  the  fixation  of  the  nitrogen. 

—J.  B.  C.  K. 

Chlorates  and  perchlorates  of  alkali  metals  ;  [Electro- 
lytic] manufacture  of .     A.  E.  Gibbs,  Wavne, 

Pa.     U.S.  Pat.  1.173.34b.  Feb.  29.  1916.     Date 
of  appl.,  May  5,  1915. 

An  alkah  chloride  solution  is  electrolysed  and  the 
resulting  chlorine  made  to  react  with  part  only 
of  the  resulting  alkali  solution.  After  the  separ- 
ation of  the  chlorate  thus  formed,  the  liquor  is 
returned  to  the  anode  chamber  of  the  electrolysing 
apparatus. — B.  V.  S. 

Bauxite-digester.  H.  Howard,  Brookline.  Mass. 
U.S.  Pat.  1.175,147,  Mar.  14.  1916.  Date  of 
appl.,  June  24,  1914. 

Bauxite  is  digested  with  an  alkaline  solution  in 
a  closed  vessel  capable  of  resisting  high  internal 
pressure,  and  provided  with  a  heat-retaining  cover. 
Around  the  interior  sides  of  the  shell  is  a  steam 
coil,  supported  by  the  vessel  but  free  to  move. 
The  mixture  is  agitated,  and  made  to  circulate 
downwards  through  an  open  cylindrical  casing 
placed  near  the  bottom  and  then  upwards  over 
the  coil.  V)y  means  of  a  rotary  propeller  working  in 
the  casing. — E.  H.  T. 

Potash;    Hecovery    of fr07n    calcined    alunite. 

C.  F.  Hagedorn,  Chicago.  111.,  Assignor  to  Mineral 
Products  Corporation,  New  York.  U.S.  Pat. 
I,175,439,Mar.l4.1916.Date  of  appl.,  June  7,1915. 
C.\l.ciN'ED  alunite.  su.^pended  in  water,  is  heated 
under  pressure,  so  that  practically  all  the  potash 
goes  into  solution.  The  liquid  is  then  filtered  at 
such  a  temperature  that  the  filtrate  retains  all 
the  dissolved  potassium. — K.  H.  T. 

Hydrogen  generation.  C.  Ellis.  Montclair,  N.J. 
U.S.  Pat.  1.173.417.  Feb.  29.  1910.  Date  of 
appl..  June  6,  1913. 

A  MIXTURE  of  a  gas  containing  carbon  monoxide 
but  free  from  nitrogen,  with  steam  in  the  propor- 
tion"! of  1  of  carbon  monoxide  to  4 — 5  of  steam,  is 
passed  over  a  mixture  of  caustic  lime  and  a  cata- 
l.ytic  agent,  at  a  temperature  of  about  500=  C. — 
550°  C.     The  catalytic  agent,  e.g.,  a  metallic  oxide. 


forms  about  5%  of  the  mixture,  and  the  gases 
and  tlic  heated  mass  come  into  contact  on  the 
counti'r-current  principle.  Under  these  conditions, 
the  carbon  monoxide  is  converted  into  the  dioxide, 
and  forms  calcium  carbonate.  The  hydrogen 
produced  by  the  reduction  of  the  steam  is  collected 
and  dri('d. — J.  B.  C.  K. 

Sulphur  dio.ride  ;  I'tilisalion  of .     J.  B.  Garner 

and  11.  D.  Clayton.  Pittsburgh.  Pa.,  Assignors 
to  Metals  Resear<h  Co.,  New  York.  U.S.  Pat. 
1.173,560,Feb.29,1916.  Date  of  appl.,Mar.4,1915. 
By  treating  sulphur  dioxide  with  a  gaseous  fuel 
contaiiung  carbon  monoxide  and  hydrogen,  in 
presence  of  wood  charcoal  at  a  temperature  of 
500= — 600=' C,   hvdrogen  sulphide   Ls   formed. 

— B.  V.  S. 

Acetic     acid;      1'roce.^s     for     producing .     N- 

Griinstein,  Assignor  to  Chom.  Fabr.  Ciriesheim 
Elektron,  Frankfort,  tiermany.  IT.S.  Pat. 
l,174,250,Mar.7,1916.  Date  of  appL.June  4,1914. 

See  Fr.  Pat.  473,158  of  1914  ;  this  J.,  1915,  491. 

Sand  ;  Process  for  bleaching .     J.  G.  A.  Rhodin, 

London.  U.S.  Pat.  1,173,385,  Feb.  29,  1916. 
Date  of  appl..  Mar.  29,  1915. 

See  Eng.  Pat.  8495  of  1914  ;  this  J..   1915,  060. 

Electric  furnaces    [for  fixation  of  nitrogen].    Eng. 
Pat.  3953.     See  XI. 

Electrolytic  apparatus  for  the  production  of  oxygen 
and  hydrogen  gases.   U.S.  Pat.  1,172,885.   See  XI. 


Vffl.— GLASS;    CERAMICS. 

Patent.s. 

Refractory  materials  and  salty  coals.     J.  W.  Cobb. 

Coke   Oven    Managers     Assoc..    Mar.    25,    1916. 

J.  Gas  Lighting.  1910.  133,  684—688. 
The  rapid  wasting  of  the  brick  walls  of  coke  ovens 
in  which  coal  containing  common  .salt  is  carbonised 
is  not  due  to  excessive  temperature,  as  it  occurs 
on  the  inner  face  of  the  bricks.  The  salt  found  in 
certain  coals  is  very  intimately  mixed  with  the 
coal  substance  and  it  is  almost  impossible  to 
remove  it  completely  by  washing,  even  if  unlimited 
supplies  of  wash  water  could  be  used.  From 
previous  experiments  (this  J.,  1910,  250)  the  author 
had  determined  that  combination  between  sodium 
chloride  and  silica  or  alumina  takes  place  at  tem- 
peratures below  that  of  the  fusion  point  of  the 
product.  It  is  probable  that  at  the  temperature 
of  the  coke-oven  the  volatilised  .sodium  chloride 
penetrates  the  inner  face  of  the  brick  and  forms 
compounds  with  the  silica  and  alumina,  which, 
as  the  penetration  proceeds  towards  the  back  of  the 
brick  next  to  the  heating  flue,  where  the  tempera- 
ture is  higher,  commence  to  fuse,  producing 
porosity  and  rottenness  of  structure.  The  subse- 
quent disintegration  is  due  not  only  to  the  porosity 
thus  produced,  but  to  the  alteration  in  the  coeffi- 
cient of  expansion  due  to  the  formation  of  these 
compounds.  Ferric  chloride  is  also  volatili.sed 
and  then  decomposed  and  deposited  locally  m  the 
bodv  of  the  bricks  as  iron  oxide,  which  renders 
the  "brick  liable  to  disintegrate.  If  fireclay  bricks 
are  to  be  used  thev  should  have  flne-grained 
faces  and  be  of  exact  sizes  to  allow  of  very  smaU 
joints,  and  any  free  silica  in  the  interior  mass 
should  be  fairly  coarse. — W.  H.  C. 
Glass-furnace.     T.     W.     Connington.     Clarksburg, 

W.    Va.     U.S.    Pat.    1,172.674,    Feb.   22,    1916. 

Date  of  appl.,  Jan.  31,  1911. 
The  furnace  has  refractory  side  and  end  walls,  and 
over  the  central  portion  a  roof  arch  is  suspended, 
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the  edpes  of  which  do  not  quite  reach  the  walls. 
At  the  sides  of  the  furnace  are  rejienerators  from 
which  uptakes  U-ati  al'ove  the  side  walls,  ami  are 
proviiieti  witli  ports  openinp  into  the  furnace  umlov 
the  arch.  The  spaces  between  the  walls  ami  the 
roof  an-h  are  proviileil  with  sectional  covers,  the 
position  of  which  can  be  adjusted  with  reference 
to  the  ^liuss  level.  The  space  between  the  arch 
and  one  end  of  the  furnace  may  form  a  drawing; 
extension  of  the  full  depth  of  the  >;lass  chamber 
of  the  furnace  and  is  provided  with  drawing 
openings  with  refractory  tloats  between  them. 

— W.  C.  H. 

Silicon  carbide  arlicles.  T.  B.  Allen,  .\ssiguor  to 
The  Carborundum  Co..  Niagara  Falls.  X.Y. 
U.S.  Pat.  1.172.ti.")9.  Feb.  22,  l<Jlli.  Dat«  of 
appl.,  Sept.   17.   1912. 

Magnksitm  ahmiiniiini  siUcate  or  magnesimn 
aluminium  l)oro-silicate  is  used  as  a  bonding 
material  in  forming  articles  of  silicon  carbide,  the 
mixture  being  raised  to  the  vitrifying  point,  and 
care  being  taken  that  no  impurity  is  present  which 
reacts  with  carborundum  at  this  temperature. 

—J.  B.  C.  K. 

Dental   cements  ;    Process  for  making  - 


■  G.  S. 
Miller.  Assignor  to  Dental  Cement  Co..  Ltd., 
Chicago,  m.  U.S.  Pat.  1.172.723,  Feb.  22, 
1916.     Dat«  of  appl..  Dec.  17.  1914. 

BoRir  acid,  beryl,  and  sodium-aluminium  fluoride. 
all  in  the  form  of  powders,  are  mixed  and  the  mass 
saturated  witli  pyrophosphoric  acid.  After  adding 
the  requisite  amount  of  water  the  semi-liquid 
mass  is  heated  untU  completely  melted,  cooled, 
and  powdered  :  an  additional  quantity  of  pyro- 
phosphoric acid  is  added  at  the  time  the  powder 
is  to  be  used  as  a  cement. — W.  C.  H. 

Enamel  and  like  coatings  from   waste  enamel  and 

the     like     ware  ;       Method     for     removing . 

E.    Kardos.    Chrome,    N.J..    U.S.A.     Eng.    Pat. 
100.118.  Mar.  2,  191,5.     (AppL  No.  2962  of  1916.) 

The  materials  are  sultmitted  to  a  continuous 
hammering  action  in  an  apparatus  (see  Eng.  Pat. 
3339  of  1915.  page  459)  adapted  to  break  off  the 
enamel,  and  to  separate  it  automatically  from 
its  metal  base,  which  latter  is  beaten  to  a  shapeless 
mass,  and  automatieaUv  removed. — J.  B.  C.  K. 


Apparatus    for    separating    materials. 
.3339.     See  I. 


Eng.    Pat. 


Crystalline  fused  alumina   and   method   of  tnaking 
the  same.     U.S.   Pat.    1,161,620.     See  Vll. 


IX.— BUILDING   MATERIALS. 

Plaster    [of   Pari.^]  ;     Influence    of   alcohol    on    the 

setting  of .     A.  .Vstruc  and   E.   Canals.     J. 

Pharm.  Chim.,  1916,  13,  214—218. 

Aix'OHOL  exercises  a  retarding  influence  on  the 
setting  of  plaster  of  I'aris.  1"hus  100  grms.  of 
plaster  moistened  with  60  c.c.  of  water  set  in 
14  mins.  ;  the  presence  of  alcohol  to  the  extent  of 
5"o  lengthened  the  period  to  22  mins..  20  "o  to 
40  mins..  and  33%  to  85  mins..  the  oljserved  rise 
in  temperature  being,  in  the  latter  cases,  naturally 
less  than  in  the  former.  This  property  of  alcohol 
should  be  of  value  to  the  surgeon  in  the  preparation 
of  plaster  casts,  etc,,  in  cases  where  considerable 
time  Is  required  for  the  work. — G.  F.  M. 

Patents. 

Cement  furnaces   and   the   like  ;    Rotary .     L. 

Lister- Kave.    Southam,    Warwick.       Eng.    Pat. 
3236,  Mai.   1,   1915. 

In    coal-fired    rotary   cement   kUns   the   shape   of 


the  firing  nozzle  is  gradually  changed  from  a 
cylindrical  form  at  one  end  to  an  expanded 
crescent -shapeii   discharging  mouth  at   the  other. 

— W.  C.  u. 

.'^lonc  .ilahn  :    Manufacture  of  artificial .     M.  1. 

I'o/.nanski.    (ieneva.    Switzerland.        Eng.    I'at. 
15.195.  Oct.   15.   1915. 

The  slabs  are  formed  from  a  mixture  of  cement  and 
water  with  animal  or  vegetable  fibres  which  have 
been  previously  impregnated  with  niatiTial  not 
attacked  by  alkalis,  such  as  bituminous,  tarry, 
or  resinous  matters,  or  with  alumina  lakes,  rubl  cr, 
gutta-percha,  paratlins.  or  ceresiu.  in  order  to 
prevent  the  cement  becoming  "  sandy  "  after 
setting.— \V.  C.  H. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron:       Maijnclic      pniijcrlics     of     electrolytic 

deposited    in    magnetic   fields.       T.     Soiu'.       Sci. 
Hep.     Tohoku     Imp.     L^niv..     Sendai.     Japan, 
I        1916.  4,  313—321. 

A  WEIGHT  of  iron  not  exceeding  01  grm.  was 
deposited  on  a  hollow  copper  cylinder  12  cm, 
long  in  magnetic  fields  of  strengths  up  to  2tl00 
gauss.  The  electrolyte  for  weak  fields  was  made 
by  juixing  a  solution  of  32  grms.  of  ferric 
ammonium  oxalate  in  ,S00  c.c.  of  pure  distilled 
water  with  a  solution  of  12S  grms.  of  ammonium 
ox.ilate  in  800  c.c.  of  water,  and  adding  slowly 
during  the  electrolysis  80  c.c.  of  A"  10  ammonia 
solution.     The  solution  for  strong  fields  consisted 

j   of    3   grms.    of  ferrous  sulphate  and    ammonium 

j  chloride  in  700  c.c.  of  distilled  water.  The  curient- 
density  was  always  0-45  and  0  19  ampere  per  sq. 
cm.  for  the  weak  and  strong  fields  respectively. 
The  intensity  of  magnetisation  at  \arious  fields 
was  then  measured  by  the  magnetometric  method. 
The    results    obtained    were  as  follows: — (1)    The 

'  curve  of  initial  magnetisation  of  specimens 
deposited  in  a  magnetic  field  lies  considerably 
higher  than  that  of  specimens  obtained  in  zero 
field.      (2)    The   loop    of    the   hysteresis  curve    is 

I  considerably  wider  than  that  of  ordinary  iron. 
The  magnetic  field  applied  during  the  electrolysis 

1  does  not  seena  to  aflect  sensibly  the  form  of  the 
hysteresis  curve  ;  the  rate  at  which  the  ammonia 
is  added  has  a  far  greater  effect.     (3)  The  hysteresis 

'  curve  becomes  gradually  flatter  with  the  lapse 
of  time,  as  the  molecules  settle  down  slowly.  By 
annealing  the  specimens,  the  settling  is  brought 
about  quickly. — T.  St. 

Iron  and  iron-carhon   alloys  ;   Preparation   of  pure 

.     J.    R.    Cain,    E.    Schramm,    and     II.    E. 

Cleaves.  ,T.  Ind.  Eng.  Chem.,  1916,  8,  217— 224. 
The  preparation  of  a  series  of  iron-carbon 
alloys  of  a  high  degree  of  p\irify  for  use  in  an 
accurate  study  of  the  equilibrium  diagram  is 
described.  Electrolytic  iron  was  first  prepared 
from  neutral  ferrous  chloride  solution  in  a  cell 
having  porous  anode  cups  made  from  aluiiduni 
cement  and  sand  ;  the  total  impurities  in  the 
deposited  metal  ranged  from  0  024— 00,".3  %.  The 
iron  was  melted  in  magnes-ia  crucibles  in  an 
electric  furnace,  using  griiphite  as  a  rcsi.stance- 
heater  ;  an  Arsem  vacuum  furnace  (this  J.,  190(5, 
851),  a  Helbergir  crucibh-  furnace  (Vr.  Pat. 
391,010  ;  this  ,f.,  1908,  1119),  and  a  furnace  of  the 
kryptol  type  were  used.  In  some  experiments  a 
gas  furnace,  fitted  with  a  preheater  for  theair.and 
a  surface  combustion  crucible  furnace  (fjucke,  this 
J.,  1913,  1001)  were  used.  In  order  to  prevent 
contamination  of  the  melt  by  silicon,  it  was 
essential  to  use  magnesia  of  .very  low  silica  content 
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for  makinp  the  crucibles.  This  was  prepared  hy 
dissolvinp  magncsite  (;?■?>",,  SiOj)  in  70",,  acelic 
acid,  diluting  the  sliglitl\  alkaline  solution  witli 
twice  its  volume  of  water,  allowing  to  settle, 
evaporating  the  clear  solution  in  an  iron  basin 
until  it  solidified  on  cooling,  igniting  the  acetate 
to  oxide,  and  calcining  the  oxide  in  graphite 
crucibles  in  a  gas  furnace  at  ir)50" — 1C5(V  C.  ; 
the  product  contained  not  more  than  0  01  "o  SiO.. 
The  ingots  (about  100  grms.)  were  prepared  by 
melting  the  electrolytic  iron  in  a  large  crucible, 
sawing  the  resulting  ingots  into  longitudinal  strips, 
and  melting  these  with  tlie  requisite  amount  of 
carbon  in  a  smaller  magnesia  irucible  in  the 
vacuum  electric  furnace  exhausted  to  about 
0-2  mm.  In  a  series  of  twelve  iron-carbou  alloys 
prepared  in  this  way.  with  a  range  of  carljon  from 
GOM  to  3-27  "o-  the  amounts  of  impurities  were 
as  follow  : — P  and  Mn,  traces  :  Xi  and  Co.  0011  ; 
Cu,  0  004— 0-02  ;  8.  0  005— 0013  :  .Si,  0  004— 
0  013  ;  total,  0  030— 0047  %.— A.  .S. 

Iron  ;  Periodic  passivity  of .     A.   .Smits    and 

C.    A.    Lobrv    de     Bruvn.       Proc.    K.     Akad. 
Wetensch.  Amsterdam.  1916.  18,  807 — 811.     J. 
Chem.  Soc.  1916,  110,  ii.,  122—123. 
Halogen    ions   and   anodic   polarisation   tend   to 
produce  opposite  effects,  the  latter  producing  the 
passive  condition,  whilst  the  former  render  passive 
iron  active,  and  when  an  iron  anode  immersed  in 
a  solution  of  ferrous  sulphate,  to  which  chlorine 
ions  have  been  added  in  suitable  concentration,  is 
subjected  to  the  influence  of  a  current,  it  is  found 
1  that     well-developed     periodic      phenomena     are 
j  observed.     The    requisite    concentration    of    the 
I  chlorine  ions  depends  on  the  current  density,  and 
the  relative    lengths    of   the   active    and     passive 
i  periods  can  be  varied  by  suitable  adjustment  of 
these   factors.     The   oscillations   in    the   electrode 
potential  amount  to  1-74  volts,  and  in  an  experi- 
ment which  the  authors  describe,  the  lengths  of 
the  two  periods  were  each  approximately  equal  to 
six  seconds. 

Copper-sicel  ;    Corrosion  resistance  of  ■ 


.     I).  M. 
feiick  and  J.  O.  Ilandv.     J.  Ind.  Eng.  Chem.. 
1910.  8,  209—216. 
FfRTHETi  experiments  have  been  made  to  deter- 
mine  the    resistance    to    corrosion    of    steel    con- 
taining small  percentages  of  copper  (see  also  this  J., 
1913.  701).     In  addition  to  large  sheets  exposed 
IS  roof  panels,  strips  cut  from  the  sheets  were  also 
exposed  to  the  atmosphere  in  wooden  racks.     For 
removing  the  rust  without  attacking  the  under- 
ying  metal,  an  ammoniacal  solution  of  ammonium 
•itrate  was  found   most   satisfactory  ;  the  rust  is 
•ompletely    removed    in    about     12    hours.      The 
•esults    confirm    those    obtained    previously,    the 
•esistance  to  corrosion  being  greatly  increased  by 
imall  additions  of   copper.     The   effect    becomes 
ipparent   with   only   003<'o    Cu  :   for   commercial 
iteel  the   most    effective   amount    appears   to   be 
1-25%  Cu.     The  addition  of   phosphorus   (01%) 
lightly   increases  the   resistance   to   corrosion   of 
>pen-hearth  steel.     (Silicon  accelerates  the  corro- 
ion   of   open-hearth   and    Bessemer   steels     when 
dded  in  amounts  of  0-1 — 0-3  °o-  but  the  quantities 
lormally  present  are  probably  without  influence. 
^mall  additions  of  aluminium  "have  little  influence. 
Tie  rate  of  corrosion  is  markedly  accelerated  by 
high  sulphur  content.     Steel  containing  0-25% 
Ti   is  superior,   and   that    containing   005 "„    Cu 
qual.   to  so-called   ''pure"   iron   (0-04  °o   Cu )   in 
^ard   to   resistance    to    corrosion.     The    results 
btained  with  the  small  test  strips  corresponded 
•ith  those  obtained  with  the  large  sheets. — A.  S. 

Uter-platitmm  allops  and  their  analysis.  I.  Koif- 
mann.  .Vrch.  Sci.  Phvs.  Nat..  1915.  ^iv].  40, 
o09— 513.  J.  Chem.  Soc".,  1016.  110,  ii..  144—145. 

'he  action  of  nitric  acid  on  silver-platinum  alloys 


was  investigated  ;  the  alloys  used  contained  from 
0-21!'  to  5162°u  I't.  and  were  prepared  by  heating 
togi'thcr  mixtures  of  silver  and  platinum  for 
twenty  minutes  at  a  temperature  above  the  fusing 
point  of  silver,  the  mixtures  being  covered  with  a 
layer  of  pure  sodium  chloride.  The  preparation 
of  the  alloys  confirmed  the  slight  solubility  of 
platinum  in  silver,  and  it  was  impossible  to  make 
an  alloy  containing  much  more  than  5  °,j  Pt. 
When  these  alloys  were  boiled  with  nitric  acid  of 
varying  concentrations,  a  brown-coloured  solution 
was  obtained,  together  with  a  more  or  less  volum- 
inous, black  sedm:ient,  and  the  latter  always 
yielded  a  brown-coloured  solution  when  treated 
with  water.  The  author  considers  that  silver  and 
platinum  in  an  alloy  cannot  be  separated  by  means 
of  nitric  acid  ;  part  of  the  platinum  forms  a  colloidal 
solution  in  the  nitric  acid,  and  the  remainder  also 
passes  into  solution  when  treated  with  a  sufficient 
quantity  of  water. 


Metals  ;    Corrosion  of  - 


Third  Report  to  the 


Corrosion   Committee  of  the  Institute  of   Metals. 

W.  E.  Gibbs.  R.  H.  Smith,  and  G.  D.  Bengough. 

Inst,  of  Metals,  Mar.,   1916.     [Advance  proof.] 

127  pages. 
The  report  is  based  on  the  results  of  laboratory 
experiments  dealing  with  the  <  orrosive  action 
of  sea-water  on  specimens  of  hard-drawn  and 
annealed  tubes  of  brass  (Cu  70.  Zn  30).  Admiralty 
metal  (Cu  70.  Zn  29.  Sn  1).  lead-brass  (Cu  70, 
Zn  28.  Pb  2).  phosphor-bronze  (Sn  3-48  "b)-  and 
aluminium-copper  (Al  7-92  "o)-  Xorma!  and 
diluted  (estuary)  sea-water  was  used,  with  and 
without  aeration,  at  temperatures  up  to  60°  C. 
and  over  periods  up  to  150  days.  The  corrosive 
action  of  various  simple  and  complex  liquids  other 
than  sea-water  was  also  investigated,  and  experi- 
ments made  to  determine  the  extent  to  which 
corrosion  was  influenced  by  the  surface  condition, 
etc..  of  the  alloys  and  by  contact  of  the  latter 
with  coke  and  other  substances.  Uniform  de- 
zinciflcation  of  brass  in  sea-water  was  promoted 
by  aeration  (particularly  when  violent)  ;  by 
increasing  the  amount  of  dissolved  carbon  dioxide  ; 
by  reducing  the  concentration  of  dissolved  salts 
(as  in  estuary  and  river  waters)  :  and  by  increasing 
the  temperature  unduly  (as  in  a  choked  tube). 
Localised  corrosion  resulted  from  irregularities 
in  the  physical  condition  of  the  alloy  and  in  the 
chemical  "conditions  prevailing  at  the  surface  of 
contact  of  the  latter  with  the  sea-water,  and  was 
accentuated  by  contact  with  cathodic  .substances 
such  as  coke"  or  carbon.  None  of  the  alloys 
considered  proved  entirely  satisfactory.  The 
70  :  30  brass,  although  apparently  satisfactory 
in  ordinarv  sea-water  at  temperatures  below 
50°  C.  was'untrustworthy  at  higher  temperatures 
and  in  estuarv  water.  AdmiraTty  metal  resisted 
dezincification"  better  than  70  :  30  brass  except  in 
verv  dilute  sea-water.  Lead-brass  was  severely 
attacked  by  estuary  water,  but  resisted  localised 
and  selective  corrosion  in  normal  sea-water  much 
better  than  Admiralty  metal  or  70  :  30  brass  at 
all  the  temperatures  considered.  Phosphor-bronze 
1  behaved  well  in  ordinary  and  diluted  sea-^\-ater 
'  at  temperatures  up  to  50°  C.  ;  but  at  60°  C. 
a  white  oxv-salt  was  formed  which  promoted 
rapid  selective  corrosion  of  the  tin.  The  rate  of 
"  complete  "  corrosion  of  this  alloy  was  much 
greater  than  that  of  the  others,  and  when 
accelerated  lo,-allv  bv  aeration  or  .stram,  resulted 
in  pitting.  Provided  that  churning  of  the  sea- 
water,  choking  of  the  tubes,  and  other  accidental 
causes  of  corfosion  could  be  obviated,  phosphor- 
bronze  would  probal)ly  prove  more  satisfactory 
in  practice  than  any  of  the  other  alloys. 
AJuininium-copper  was  very  severely  attacked 
bv  diluted  sea-water,  but  dissolved  very  slowly 
in    normal    sea-water    at    aU     the     temperatures 


472 


Ou  X.— METALS;  UETALLDRQY.  INCLUDING  ELECTRO-MSTALLUBQY. 


[April  29,  1916. 


considered  and  was  practically  unaffected  by 
carbon  dioxide.  It  is  suggested  that  lori-osion 
may  be  minimised  by  keeping  the  temperature 
of  the  water  as  low  as  possible  ;  by  avoiding 
foaming  and  churning  of  the  water  during  flow  : 
and  by  removing  any  oxy-sjilt.  as  soon  as  possible 
after  its  formation,  by  means  of  a  brush  when  the 
condenser  is  opened  up  or  by  adding  a  suitable 
charge  of  verv  dilute  acid  to  the  circulating  water 
after  sluit ting"  off  the  steam. — W.  E.  F.  P. 


Zinc  bi/  electrolysis  ;    Determination  of  ■ 


F. 


thancel.    Bull.  Soo.  Chun..  191(5,  19,  59—63. 

TnK  metal,  e.g..  brass,  is  dissolved  in  sulphuric 
and  nitric  acids,  and  the  latter  expelled  by 
evaporation  after  precipitation  of  the  copper. 
The  free  acid  is  neutralised  by  ammonia,  and  if 
iron  is  present  it  is  precipitated,  the  liquid,  after 
filtering,  being  carefully  neutralised  by  sulphuric 
acid.  The  liquid  is  then  acidulated  with  0-25  c.c. 
of  -V/l  sulphuric  acid,  and  sodium  formate  is 
added  (0-2  grm.  for  each  0-1  grm.  of  zinc).  The 
solution  is  elect roly.sed.  using  a  platinum  wire 
anode  and  sheet  platinum  cathodes.  Experi- 
ments have  shown  that  the  accuracy  of  the  method 
is  not  affected  by  the  density  of  the  <urrenf .  an<i 
good  and  complete  deposits  of  zinc  are  ol)tained. 
lif  the  electrode  is  previously  amalgamated  with  at 
least  0-3  or  0-4  grm.  of  mercury  deposited  by 
electrolysis  from  an  acid  solution  of  mercuric 
nitrate." — U.  N*. 

Xickel-silver  ;   Anriealing  of - 


Part  I.  F.  C. 
Thompson.  Inst,  of  Metals.  Mar.  29.  1916. 
[Advance  proof.]     31  pages. 

Teie  effect  of  annealing  at  different  temperatures 
was  determined  on  a  series  of  copper-nickel-zinc 
alloys  containing  Cu  60  "o  and  Xi  7  to  28",,.  An 
alloy  with  Ni  15  °o  and  Cu  55",,  was  included  to 
study  the  influence  of  the  ratio  of  copper  to  zinc, 
and  the  effects  of  deoxidising  by  the  addition  of 
0-25 °o  Mn,  as  also  of  the  addition  of  an  excess  of 
manganese  (1-5%)  were  observed.  Tensile  tests 
made  on  the  cast  alloys  showed  a  distinct  increase 
of  strength  as  the  nickel  content  rose,  without 
however  an  appreciable  change  in  the  elongation 
or  reduction  of  area.  Change  of  nickel  content 
had  very  little  effect  on  the  strength  under  com- 
pression of  the  cast  alloys.  Deoxidation  of  the 
molten  alloys  with  0-25%  Mn  produced  a  marked 
improvement  in  the  rolling  properties.  The 
specific  volumes  became  less  with  increased  nickel, 
and  also  as  the  ratio  of  copper  to  zinc  increased. 
The  density  in  the  work-hardened  state  was 
slightly  greater  than  after  anneaUng,  ami  also 
in  those  alloys  which  had  been  deoxidLsed.  Anneal- 
ing at  different  temperatures  showed  a  well  marked 
transition  between  300'  and  -100  (".  in  the 
electrical  resistance  measurements.  This  transi- 
tion was  shown  also  by  thernio-electric  measure- 
ments in  which  a  thermo-couple  was  made  by 
tying  together  hard-drawn  and  completely  annealed 
wires  of  the  same  alloy  with  platinum  wire,  but 
it  was  not  revealed  in  the  heating  and  cooling 
curves.  The  specific  resistance  was  found  in  \h: 
determined  chiefly  by  the  nickel  present  and  to 
equal  (12  —  %  Ni)  microhms  per  c.c.  With  the 
exception  of  the  alloys  with  only  7%  Ni  the 
resistance  was  praiticaUy  the  same  in  the  hard- 
drawn  and  in  the  annealed  states.  Torsion  and 
Brinell  h.ardncss  tests  indicated  well  thi;  tem- 
perature at  which  anneaUng  started.  It  rose 
with  increasing  nickel  content  from  370 "'  C.  with 
7%  Ni  to  000  C.  with  2H-6%  Ni.  The  hardness 
curves  showed  a  sharply  localised  peak  about 
SSC  C.  The  influence  of  time  on  the  temperature 
at  which  annealing  began  was  negligibb-.  although 
the  tiMuperature  of  the  critical  point  was  slightly 
lowered  by  "  soaking."  Hardness  and  alternating 
stress  tests  made  on  commercial  samples  indicated 


that  the  impurities  usually  present  are  practically 
without  effect  on  the  properties,  at  the  lein- 
pcratiu'c  of  annealing.  The  tendency  to  "  Iturn  " 
of  the  commercial  alloys  tested  W)ts  incrcascil  (;i^ 
by  increjvsiiig  the  nickel  content,  (b)  jus  tlic  latic 
of  zinc  to  copper  is  increased,  ami  (c)  with  the 
amount  uf  inipvu'ities  present. — T.  St. 

Tin-alimtiiiium-copjier  alloys.  A.  A.  lieiul 
and  R.  II.  (ireaves.  In.st.  of  "Metals,  Mar.  29.  ISMii. 
[Advance  proof.]      13  pages. 

Copp!.-.R-.\i,uMlxil-jr-Tlx  alloys  with  0  to  10",,  Sn 
and  0  to  10",>  Al  were  prepared  and  tested  to  a.sicr- 
tain  whiih.  if  any.  would  be  of  special  commercial 
utility.  Hiiritiir.i.-).  In  every  csise  with  coiustaiil 
ahuuiniuiii  tli,'  hardness  increiused  with  increase  nl 
tin  ;  with  ccuLstiuit  tin  it  increased  with  im-rensc 
of  aluminium.  Cold  bcndhtij.  As  in  the  pr(ipert\ 
of  hardness,  the  behaviour  of  the  alloys  wii.s 
largely  determined  by  the  copper  content.  For 
the  series  containing  90  "„  Cu  the  toughness  of 
each  binary  alloy  Wits  reduced  by  the  addition 
of  the  thin!  metal.  Hat  forqitig.  The  ilillicidtics 
of  hot -working  the  ternary  .alloys  are  greater  even 
Ih.an  those  experienced  with  bronzes,  and  far 
greater  than  with  the  copper-aluminium  alloys. 
Cidd-rolling,  corrosion,  and  tensile  tests  wen- 
also  made.  The  mechanical  properties  of  tin- 
ternary  alloys  are  in  many  cases  good,  but  the\ 
never  reach  those  of  the  corresponding  (and  cheaper; 
copper-aluminium  alloys.  The  replaceinent  of  tin 
in  a  gvin-metal  by  aluminium  is  of  no'advantage, 
but  leads  to  loss  of  strength  and  greatly  increased 
brittleness.  unless  about  three-quarters  at  least  of 
the  tin  is  replaced,  when  the  properties  approxi- 
mate but  are  inferior  to  those  obtainable  from 
copper  and  aluminium  alone. — T.  St. 

Aluminium  and  its  alloys  ;  Analysis  of .   \V.  U. 

Withey.        Inst,      of      Metab,       March,      ISMti. 
[Advance  proof.]       15  pages. 

Aluminium-:inc  scries  of  alloys.  1 — 2  grms.  of  the 
aUoy  is  dissolved  in  dilute  hy<lrochloric  acid,  excess 
of  sodium  hydroxide  solution  added,  the  solution 
(too  c.c.)  heated  to  boiling,  and  a  rapid  stream  of 
hydrogen  sulphide  passed  for  10  nunutes.  The 
precipitate  is  dissolved  in  hydrochloric  acid. 
ammonium  chloride  solution  added,  and  the  slighi 
amount  of  aluminium  present  precipitated  b) 
ammonia.  The  aluminium  is  reprecipitated  twice 
more  in  this  way,  dissolved  in  hydrochloric  aci<l. 
and  iron  determined  colorimetrically.  The  zinc 
solution  is  exactly  neutralised,  and  precipitated 
with  a  large  excess  -of  ammonium  phosphate  in 
boiling  solution.  After  cooling,  the  precipitate  is 
collected  on  asbestos  in  a  Gooch  crucible,  ignited 
gently,  and  weighed  as  zinc  pyrophosphate.  The 
method  gives  a  zinc  sulphide  which  filters  with  the 
greatest  ease,  and  effects,  in  the  case  of  the  richer 
zinc  alloys,  a  perfect  separation.  No  silica  is  ever 
found  in  the  precipitated  zinc.  Copper-aluminium 
alloys.  For  alloys  with  over  10%  Cu,  estimation 
of  the  copper  electrolytically,  after  dissolving  the 
alloy  in  nitric  a<id,  gives  excellent  results.  When 
manganese  exceeds  2"o,  however,  electrolytically 
deposited  copper  is  contaminated  with  mangane.sc 
dioxide,  .\lloys  poorer  in  copper  are  dissolved  in 
dilute  hydrochloric  acid,  the  "  flocked-out  "  copper 
separated,  and  the  remainder  precipitatetl  a>i 
sulphide.  When  zinc  is  also  present,  the  solutiiin 
must  contain  at  least  12  c.c.  of  hydrochloric  acid 
of  sp.gr.  11  per  100  c.c.  to  avoid  the  co-precipita- 
tion of  zinc.  Alloys  containing  Cu,  AI.  Zn,  Ni, 
Mg,  and  Mn.  2  grms.  of  the  alloy  is  dissolved  in 
30  c.c.  of  hydrochloric  acid  and  "lO  c.c.  of  nilrii 
acid,  the  solution  diluted  somewhat,  treat<>il  with 
15  c.c.  of  concentrated  sulphuric  aci<l.  and  evapor- 
ated till  fumes  of  suliiliur  trioxide  are  evolved. 
.Vfter  cooling  and  treating  with  water,  th'' 
residue     of     silicon     and     siUca     is     filtered    "f. 
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ignited  ami  weiphecl   in  a  platinum  iru<-il>le.  and 
tho  silica  ili-tiTinimvl  l)\   Id.ss  aft  it  trcatincnt  with 
hv.lri)tliiciiir   ami   sul)>Iiurii-   acids.     'I'lie  silicon  is 
(•stiiiiatc<l  as  tin-  further  loss  after  treatuu'ut  with 
hvdrcilUiDric  anil  comentrated   nitric  aci<ls.     Any 
residue    is    fused    willi    potassium    Msulphate   and 
the  solution  of  the  melt  added  to  the  main  si>hdion. 
The  latter  (about  :>im  c.c.)  is  heated  lo  70    (_'..  and 
hydrogen   sulphi<le    pa.ssed    till    all    the    copper   is 
precipitated.     The  copper  sulphide  is   fdtered  off 
for    determination    of    copper,    and     the    filtrate 
boiled    till   free   from   hydrogen   sidpliide.    treated 
with  !.">  grins,  of  tartaric-  acid,  neutralised  carefully 
with  ammi>nia.  adding  only  a  very  slight  excess, 
treated  witli  o  grms.  of  ammonium  clitoride,  heated 
to   70    C,    and    liydrogeu   sulphide   again   passed. 
After   allowing   the   solution   to   stand    for   a    few 
hours  in  a  closed  flasl^.  it  is  filtered  ;  the  precipitate 
contains  the  whole  of  the  iron  and  zinc,  and    part 
of  the  nickel  and  manganese.     The  filtrate  is  made 
distimtly  acid  witli  acetic  acid,  boiled  to  remove 
hydrogen  sidpliide  and  to  coagtdate  an>-  colloidal 
nickel  sidphi<le.  filtered,  the  filtrjite  concentrated  to 
800  c.c,  cooled,  made  feebly  alkaline  with  ammonia, 
and    an   aqueous   sol\ition   of  5    grms.    of   sodium 
phos])hafe    added    slo«ly    with    vigorous    stirring. 
Alter  the   precipitate   has   formed,   one-third   the 
bulk  of  concentrated  ammonia  solution  is  added 
and  the  whole  alloued  to  stand  overnight.     Next 
morning,    the   precipitate   is    fdtered    off.    washed, 
redissoived  in  h>'drochlorie  acid,  and  repreiipitated' 
after  addition  of    1    grm.    of   tartaric   acid.     The 
weighed    precipitate    is    dissolved    in    very    dilute 
nitric  acid,  and  any  silica  remaining  is  weighed. 
Any  manganese  present  in  the  solution  is  estimated 
colorinietrically.  and  the  corresponding  weight  of 
manganese     pyrophosphate     deducted     from     the 
weight  of  tlie  magnesium  precipitate.     Tlie  mixed 
sulpliides  precipitate  is  dissolved  in  liydrochloric 
acid,  and  the  iron  oxidised  with  a  little  nitric  acid. 
The  iron  is  removed  as  Ijasic  acetate,  reprecipitated 
with  ammonia,  and  weighed  as  oxide.     Traces  of 
manganese  are  removed  by  bronune.  the  zinc  pre- 
cipitated as  sidpliide  in  formic  acid  solution,  re- 
dissolved  if  in  large  amount,  and  determined  as 
pyrophosphate.     The  nickel  is  determined  in  the 
solution    either    volumetricaUy    or    Ijy    dimethyl- 
glyoxime.     Manganese  is  estimated  on  a  separate 
portion  of  the  alloy  by  the  l)ismuthate  method,  as 
manganese  largely   remains   in  solution  with   the 
aluminium.     Results  obtained  on  mixed  solutions 
containing    known   amounts    of    Al.    Mg.    Fe.    Zn, 
and    Xi  are  given,  and  demonstrate  tlie  accuracy 
of  the  method.     The  author  gives  an  account  of 
the   method    used    for    tlie    complete    analysis    of 
several  samples   of  the   purest   commercial   metal 
containing  from  99-0  to  99-5  "o  Al.     -Sodium  is  now 
rarely  found  as  an  impurity.     It   may   be  deter- 
mined   liy    dissolving    the    metal    in    nitric    acid. 
igniting  the  nitrates,  and  extracting  with  water. 

—  T.  St, 

Furnaces  ;    Electric as  applied  to   non-ferrous 

metaUuruy.       A.    Stansfield.       Inst,    of    iletals. 
Mar.,    1916.     [Advance    proof.]     26    pages. 

A  srMJi.\UY  is  given  of  the  use  of  the  electric 
furnace  in  non-ferious  metallurgy,  dealing  with 
the  electrolytic  production  of  aluuiinium.  sodium, 
calcium,  magnesium,  and  cerium,  and  the  electro- 
thermic  production  of  silicon,  tungsten,  molyb- 
denum, chromium,  vanadium,  and  titanium. 
chiefly  for  the  piodiiction  of  ferro-alloys.  The 
electric  smelting  of  ordinary  metals,  such  as  lead, 
tin,  zinc,  copper,  and  antimony,  it  is  stated,  has 
lately  been  taken  up  in  view  of  tlie  economies 
that  should  be  po.ssible  in  certain  cases,  but  much 
work  is  necessary  to  perfect  these  processes.  An 
nnportant  recent  application,  in  which  develop- 
ment is  possible,  is  the  melting  and  alloving  of 
the    non-ferrous    metals.     The    use    of    electrical 


heating  methods  for  annealing,  welding,  and  other 
minor  metallurgical  operations,  and  the  great 
improvements  made  in  the  design  and  construction 
of  furnaces  for  such  purposes,  are  dealt  with. — B.  N, 

Vanadium  ;       Preparation     of     ntetallic .      H. 

Kdson  and  I).  .Mcintosh.  Trans.  Rov.  Soc. 
Canada,  191,"),  [iii],  9,  si — S'A.  J.  Chem,  Soc, 
191(5,  110,  ii.,  143—141. 

Thk  method  described  may  be  used  with  advantage 
in  the  laboratory,  or  for  demonstration  in  the 
lecture-room.  A  flask,  containing  some  vanadyl 
chloride,  is  fitted  with  a  platinum  wire  fdament 
attached  to  two  heavy  copper  leads,  and  also  with 
inlet  and  exit  tulies.  The  filament  is  made  to 
glow  by  passing  a  current  through  it,  and  tlie 
vanadium  is  deposited  smoothly  on  the  platinum 
as  a  silvery-grey  coating.  The  experiment  may 
be  cariied  out  either  in  a  vacuum  or  in  an  atmos- 
phere of  dry  hydrogen  at  low  pressure.  As  soon 
as  the  filament  reaches  a  white  heat  the  deposition 
begins,  and  can  be  continued  until  the  wire  burns 
out.  The  vanadyl  chloride  is  made  by  heating 
a  mixture  of  the  pent  oxide  and  charcoal  in  a 
stream  of  clilorine,  and  need  not  be  purified  from 
any   vanadium  tetrachloride  it  contains, 

3Ia(inesiwn.       W.    .\I.    Grosvenor.      J.    Ind.    Eng. 
Chem.,   1916,   8,  275—276. 

Before  the  «ar  nearly  all  the  magnesium  used 
in  England,  France,  and  the  United  States  came 
from  Germany,  but  considerable  quantities,  of 
excellent  quality,  are  now  being  produced  in 
England  and  France,  and  the  present  production 
in  the  United  States  is  probably  slightly  in  excess 
of  the  home  demand.  For  several  months  past 
the  price  in  the  I'nited  States  has  been  practically 
constant  at  S.j.oO  (23s.)  per  lb.  of  magnesium 
of  guaranteed  Oil'',,  purity  (the  actual  purity  Is 
about  99-5  "o.  whereas  the  purity  of  the  (German 
product  rarely  exceeded  98  °„  and  often  fell  as 
low  as  96 °o)-  It  is  not  probable  that  the  price 
will  be  reduced  materially  in  the  near  future  on 
account  of  the  heavy  capital  expenditure  for 
plant  and  experimental  investigations  wliich  has 
been  necessar\ .  It  is  stated,  however,  that 
processes  of  manufacture  depending  on  the 
electrolysis  of  dissolved  magnesia,  reduction  of 
fused  magnesium  chloride  with  aluminium,  and 
reduction  of  magnesium  oxide  or  carljonate  to 
slag-forming  residues,  etc.  have  been  thoroughly 
worked  out  on  the  chemical  side,  and  that  provided 
the  engineering  prolilenis  can  be  satisfactorily 
solved  it  may  be  possible  to  manufacture 
magnesium  at  a  total  cost  of  35  cents  (Is.  5id.) 
per  lb.  The  specific  gravity  of  magnesium  is 
lower  than  that  of  aluminium  by  one-third  and 
the  metal  when  iiure  (over  99-5  °o)  appears  to  be 
quite  as  resistant  to  corrosion  as  aluminium, 
whilst  it  is  .superior  to  the  latter  in  heat  con- 
ductivity (about  one-half  that  of  topper)  and 
equal  if  not  superior  in  electrical  conductivity 
(also  about  one-half  that  of  copper).  It  may 
be  hot  rolled  to  a  tensile  strength  of  35,000  lb. 
per  sq.  in.  and  cold  rolled  to  a  much  higher  strength, 
2 — 1  times  that  of  aluminium. — A.  S. 

GaUium    from    spelter ;      Recovery    of in    the 

Vniied  States.  W.  F.  Hdlebrand  and  J.  A. 
Scherrer.  J.  Ind.  Eng.  Chem..  1910.  8,  225. 
Ow-IXG  to  the  present  demand  for  high-grade 
spelter,  the  practice  of  redistillation  has  been 
adopted,  and  the  presence  of  gallium  in  noticeable 
quantities  has  been  detected  in  the  final  residue 
of  zinc-lead  dross.  It  appears  in  the  form  of 
drops,  resembling  mercury,  on  the  surface  of  the 
dross  after  this  has  been  exposed  to  the  weather 
for  some  time.  The  drops  consist  of  gallium 
\\\\\i  small  proportions  of  indium  and  zinc  and  a 
trace   of   calcium.     The   metal   or  alloy   "  wets " 
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glass  or  porcelain  and  adheres  so  tenaciously  that 
&  agitated  in  a  class  vessel  the  contents  can  be 
seen  only  as  a  coating  on  the  walls  ;  this  property 
is  destroyed  it  the  metal  is  covered  with  hydro- 
chloric or  sulphuric  acid.  Of  seven  sjimplcs  of 
Anu-rican  zinc  ores  examined  spectroscopically, 
six  ^ontaiutHl  gaDimu  and  five  treriiianiiini  also. 
A  sulphide  ore  from  Missouri,  proliaMy  from  the 
Joplin  district,  contained  more  of  l)Oth  gallium 
and  gennanium  than  anv  of  the  others.  (See  also 
this  J..  1913.  1072. >— A."  S. 

Sulphur  dioxide  and  iriojride  in  flue  gases  ;    Deter- 
mination of .  R.  J.  Nest  ell  and  E.  Anderson. 

J.  Ind.  Eug.  Chem..  U)Ui.  8,  25S— 2C0. 

The  gases  are  drawn  through  a  llawley  filter 
(this  J..  1912.  lls:<)  to  retain  sulphur  trioxide 
and  then  through  a  doiil>le-action  AllUin  wash 
bottle  containing  .V  10  sodium  carbonate  and 
hydrogen  pieroxide  to  al>.sorb  the  sulphur  dioxide. 
When  the  flue  gases  are  at  a  temperature  above 
450"  f..  it  is  necessary  to  cool  the  sampling  tube 
inserted  into  the  furnace  or  flue,  or  to  aspirate 
the  gases  very  rapidly,  in  order  to  prevent  the 
oxidation  of  sulphur  dioxide  to  trioxide  under 
the  catalytic  influence  of  the  walls  of  the  sampling 
tube  and  of  dust  particles  which  may  collect 
in  the  tube  :  in  such  cases  the  gases  may  be 
passed  rapidly  through  the  sampling  tube  into 
a  partially  exhausted  2-litre  bottle  and  then 
drawn  tlirough  the  altsorption  apparatus.  In  a 
number  of  samples  of  gases  from  the  outlet  flue 
of  a  multiple-hearth  roasting  furnace  at  a  large 
Arizona  copper  smelting  works,  the  ratio  of 
SO,  :  SO.  bv  vol.  ranged  from  1  :  11-5H  to  1  :  16-73. 
'    ■  —A.  S. 

Tungsten   ore  production    in   the   Federated  Malay 
States.     Chem.   Trade   J..   Apr.    1.    1916. 

The  output  of  tungsten  ore  in  the  Federated  Malay 
States  in  1915  amounted  to  234  tons,  against 
232  tons  in  1914.  The  value  of  the  expoits  of  the 
ore  from  Malava  amounted  to  £70.496  in  1915, 
£49.973  in  1914.  and  «6S.916  in  1913.  Trior  to 
the  war  most  of  the  ore  went  to  Germany. 

Copper  exports  from  the  United  States. 

Exports  of  copper  from  the  United  States  in  1915 
amounted  to  276,000  tons,  against  360.000  tons 
in  1914.  The  principal  destinations  of  the  exports 
during  the  last  three  years  were  : — - 


1913. 

1914. 

1915. 

Unit«<l  Kingdom    . . 

France  

Italv                       .    . 

tons. 
55,682 
65,826 
18,877 
40 
145,529 
15,539 
77,129 

tons. 
87,556 
66,326 
26,068 
425 
88,452 
13,809 
.  58,940 

tons. 

80,985 

102,400 

44,705 

Kussia 

Germany  

Austria     

20,456 
Nil 

HoUand    

1,678 

exportation  of  platinum,  manufactures  of  platinum, 
and  platiiuim  ore.  the  Hussian  Minister  of  Finance 
has  jn-oliibited  the  exportation  from  Hussia,  by 
all  frontiers,  of  all  preparations  containing  i>lat- 
imini  and  of  all  rare  metals  of  the  platinum  group. 
Exceptions  from  these  prohibit  ions  may  be  accorded 
in  favour  of  allied  and  friendly  countries. 

Copper  and  zine  ind}islrivs  in  Japan.     Board    of 
Trade  J.,  Mar.  30  ai\d  Apr.  6,  1916. 

The  output  of  copper  in  .lapan  during  1915  is 
estimated  at  between  70,000  and  75.(tOO  tons,  an 
increase  of  about  15"o  over  the  1914  outpvit.  The 
exports  of  copper  from  Japan  Avere  as    follows  : — 


Silver-palladium      alloij        [platinum       substitute]. 
Elect.  World,     (hem.  Trade  J.,  Apr.  8.  1916. 

A  sii,VEii-p.\Ll..\DiUM  alloy  is  recommended  for  use 
in  contact  and  spark  devices  to  replace  platinum. 
An  alloy  of  silver  Avith  2°o  I'd  gives  satisfactory 
results  under  many  circumstances.  When  the 
contacts  or  spark  points  are  exposed  to  sulphur 
compounds.  6''„  or  more  Pd  should  be  used.  The 
allov  which  gives  the  greatest  resistance  to  spark 
ero.sion  is  that  of  60%  Pd  and  10%  Ag.  Addi- 
tions of  palladium  to  silver  raise  the  melting-point 
and  lower  the  thermal  conductivity. 

Metals  of  the  platinum  group  ;  Exportation  of 

from  Russia.     Hoard  of  Trade  .!..  .Mar.  30,  1916. 

Srppi.EMEXTlXG   the   existing  prohibition   of   the 


1914. 

1915. 

tons. 

13,850 
2.560 
2,440 
6,790 
3,470 
2,100 
4.680 
5,000 
2,110 

£ 
942.000 
165,000 
168,000 
414,000 
227,000 
125,000 
296.000 
300.000 
139,000 

tons. 
1,430 
90 
1,220 
12,200 
3,940 

7.800 

29.000 

320 

£ 
lOG.WKl 

Himg  Kong 

British  India 

liiited  Kingdom    . . 

7,(MW 

89,000 

944,000 

299,000 

Germany 

United  States     

Asiatic  Russia     .... 
Otlier  Countries     . . 

561.000 

2,590,000 

15,000 

Total     

43,000 

2,776,000 

56,000 

4,611,000 

Prior  to  the  war,  the  zinc-refining  industry  in 
Japan  was  a  very  small  one.  the  output  for  1914 
being  estimated  at  5000  tons.  Cessation  of  coiii- 
petition,  however,  gave  a  great  impetus  to  the 
industry,  and  the  production  in  1915  amounted 
to  16.000  to  18.000  tons,  whilst  it  is  expected  to 
reach  25.000  tons  in  1916.  Exports  of  refined 
zinc  from  Japan  in  1915  amounted  to  5300  tons, 
valued  at  £'416.000,  mainly  to  the  Tiiited  Kingdom, 
France,  and  Russia.  Imports  of  zinc  concentrates 
were  obtained  from  China  and  Siberia.  .,,^^  SoL^S 

Separation  and  detennination  of  nickel.     Walker. 
See  XX III. 

Patents. 

Pig-iron  ;      Process    of    producing    dephosyihorised, 

high-grade .     P.  L.  T.  lli^roult.  New  York. 

U;s.  Pat.  1.172.597.  Feb.  22.  1910.   Date  of  appl., 
.Tidy  30,   1912. 

Phosphohic  pig-iron  is  treated  with  a  Ijasic  slag 
containing  iron  oxide,  in  a  non-oxidising  atnios 
phere  within  an  electric  furnace,  at  a  temperature 
just  sufficient  to  keep  the  slag  molten  and  effect 
combination  between  the  latter  and  the  phosphorus 
without  appreciablv  affecting  the  carbon  in  the 
metal.— W.  E.  F.  P'. 

Metals;    Electrodeposition  of .     C.   E.  S.  Bell 

and  L.  G.  Scott,  London.   Eng.  Pat.  3569,  .Mar.  5, 
1915. 

METAI.LIC  type  moulds  are  produced  electrolytically 
by  immersing  the  moulded  blocks  as  cathodes  in 
a'eurrent  of  electrolyte,  the  liqiiidjbeing  maintained 
at  a  high  velocity  whilst  passing  over  the  surface 
of  the  moulds,  and  a  high  current  density  being 
employed. — B.  N. 

Furnaces;    Metal  melting  and  other .  I.  Hall. 

Birmingham.     Eng.  Pats.  3874,   Mar.   II.    and 

.'<922.  June  17,  1915. 
The  melting  pot.  and  other  parts  of  the  furnace, 
such  as  the  protecting  tulie  of  a  thermostat,  art- 
made  of  iron,  the  jihosphorus  content  of  which  is 
reduced  to  an  amount,  about  0-25  "q.  just  stiflicient 
to  produce  fluidity  for  casting.  .Such  iron  is 
obtained  by  mixing  75  parts  of  hannatite  iron 
with  25  parts  of  .Scotch  or  other  foundry  pig.  Pfts 
composed  of  this  iron  may  be    used   for  melting 
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Aluminium,  and  other  furnace  parts  made  of  such 
iron  better  witlistand  hiijh  temperatures  for 
prolonged  periods. — T.  St. 

Furnace  for  melting,  oxidising,  and  volatilising 
metals.  W.  II.  Boorne  and  J.  Sackett,  London. 
Eng.  Pat.  7072,  Jlay  11,  1915. 
The  furnace  is  designed  primarily  for  the  pro- 
duction of  zinc  oxide  and  antimony  oxide.  The 
furnace  chamber  consists  of  a  horizontal  cylinder, 
the  under  part  or  hearth  of  which  is  supported 
on  screw-jacks,  and  is  easily  removable.  A  liquid 
fuel  burner  capable  of  delivering  a  large  volume 
of  heated  air  at  a  low  pressure  is  situated  about 
the  centre  of  one  end  of  the  chamber.  The  hot 
gases  and  fume  escape  through  an  opening  in  the 
roof  of  the  chamber,  at  the  fuel-inlet  end,  into  an 
oxidising  chamber  situated  above.  A  valve- 
controUed  air  inlet  is  placed  in  the  front  of  the 
oxidising  chamber  to  admit  air  for  completing  the 
oxidation  of  any  unoxidised  fume  passing  up 
from  the  hearth,  and  a  valve-controlled  pipe  or 
conduit  opening  into  the  top  of  the  oxidising 
chamber  at  the  rear  end  serves  for  the  passage  of  the 
fume  to  suction  condensing  chambers. — T.  St. 


Welding  :      Electric  - 


■  and    apparatus    therefor. 


\Zinc-gold  sUmes  ;    Treatment  of - 


Johannesbure,  S.  Africa.  Eng.  Pat.  14,921, 
Oct.  21,  191o. 

1  MIXTURE  of  the  dry  material  with  about  10%  of 
ts  weight  of  Utharge  and  an  excess  of  wood  charcoal 
tr  coke  is  heated  in  a  retort  to  produce  metallic 
anc,  for  further  use  in  precipitation,  and  lead 
>uUion  from  which  the  gold  is  extracted  as  usual. 

— W.  E.  F.  P. 

^agneiie  material  ;    Method  of  and  apparatus  for 

^parating .     F.   Krupp  Akt.-Ges.,   Magde- 

burg-Buckau,  Germanv.  Eng.  Pat.  100. 06i, 
Jan.  11.  1916.  Under  Int.  Com.,  Feb.  10,  1915. 
(Appl.  No.  489  of  1916.) 

"  »*  'ii^giietic  separator  of  the  drum  t-s-pe   (see 
g.)  the  magnetic  body  which  oscillates  about  the 


The  British  Thomson-Houston  Co..  Ltd.,  London. 
From  General  Electric  Co..  Schenectadv,  X.Y., 
U.S.A.    Eng.  Pat.  962S,  July  1,  1915. 

An   electric   resistance   spot-welding   machine     is 
provided  with  a  head,  movable  towards  and  from 
the  work,  carrying  a  point  electrode  on  a  carriage 
which  may  slide  in  the  directions  of  movement  of 
the  head.     The  electrode  is  pressed  on  the  work 
at  the  point  to  be  welded,  a  spring  supported  by 
the  carriage  extending  the  electrode  from  the  head 
towards  the  work,  and  the  electrode  is  rotated  by 
co-operating  screw-threads  as  it  is  moved  against 
or  by  the  force  of  the  spring.     Current  is  simid- 
taneously  passed  through  the    electrode  into  the 
work,  and  whilst  the  latter  is    in  a  softened  con- 
dition the   surface   is    cleaned,   the   scale   broken 
i  up,  and  the  metals  intermingled  by  the  rotation 
I  of  the  electrode.     The  electrode  carriage  may  also 
I  be  moved  in  a  direction  at  right  angles  to  the 
I  movement  of  the  head,  so  as  to  bring  the  electrode 
I  on  to  different  points  to  be  welded. — B.  N. 

Copper ;    Process  of   tempering  or  tempering  and 

1^  cleaning .   W.  H.  ^^Tiite,  Dorrancenton,  Pa., 

'   U.S..\.    Eng.  Pat.  11,240,  Aug.  4,  1915. 

The  copper  is  heated  to  red  or  n  hite  heat,  immersed 
in  a  hardening  bath  till  it  "  blows,"  and  finally 
placed  between  two  pieces  of  iron,  steel,  or  stone, 
jand  hammered  by  striking  the  upper  piece  of  iron, 
etc.,  until  the  red  glow  of  the  naetal  changes 
to  a  golden  colour.  The  bath  contains  calcium 
hydroxide  as  the  hardening  agent,  and  may  also 
contain  tallow  as  a  toughening  agent,  and  an 
infusion  of  burdock  root  with  borax  as  cleansing 
igents. — T.  St. 

J.  Penhale, 


spindle,  1,  has  two  side  poles,  2,  3,  provided  with 
laterally  adjustable  shoes,  4,  5,  and  a  common 
pole,  6,'  excited  by  a  coil,  7.     The  weaker  zone  is 


formed  between  the  shoe,  4.  and  the  pole,  6, 
and  the  stronger  zone  between  the  latter  and  the 
shoe,  5  ;  and  a  delivery  drum,  S,  rotates  about  the 
magnetic  body  in  the"  direction  indicated  by  the 
arrow.  The  material  delivered  to  the  trough,  9, 
travels  down  the  inclined  plate,  10,  at  the  lower 
end  of  which  it  is  divided,  by  a  row  of  guides,  11, 
into  separate  streams  from  which  the  strongly 
magnetic  portion  is  attracted  first  and  caused 
to  adhere  to  the  drum  in  a  form  corresponding 
to  the  original  streams.  The  material  not 
attracted  falls  on  to  the  lower  table  and  is  divided, 
bv  a  row  of  guides,  13,  into  new  streams  from 
wiiich  the  remaining  magnetic  portion  is  attracted 
bv  the  stronger  zone  and  caused  to  adhere  to  the 
drum  in  streams  disposed  between  the  original 
ones.  The  non-magnetic  material  is  collected 
in  the  trough,  16,  and  the  magnetic  portions  in 
the  trough,  17,  which  is  divided  into  compart- 
ments corresponding  to  the  number  and  position 
of  the  ailhering    streams. — W.  E.  F.  P. 

Smelling  [ores]  and  incinerating  [garbage] ;   Method 

of .    W.  R.  Heslewood.  Assignor  to   Hydro 

Vacuum  Smelting  Co..  Oakland.  Cal.  U.S.Pat. 
1.160,509.  Nov.  16,  1915.  Date  of  appl.,  Jan.  13, 
1913  ;  renewed  Apr.  26,  1915. 
Sjieltixg  of  ores  or  incineration  of  garbage  is 
effected  in  a  shaft  furnace  in  which  the  charge 
is  heated  bv  liquid  fuel  injected  into  do^Miwardly- 
sloping  combustion  chambers  formed  in  the  walls 
of  the  furnace  near  the  base.  Air  is  drawn  in 
around  the  nozzles  of  the  burners  by  suction, 
the  gaseous  products  being  withdra\s-n  from  the 
top  of  the  furnace  by  means  of  a  water-injector 
apparatus.  The  relative  amounts  of  fuel  and  air 
are  suitably  arranged  for  different  materials  by 
means  of  valves  on  the  fuel-supply  pipes,  and  by 
regulating  the  water-pump  of  the  injector 
respectively. — T.  St. 

Zinc  ores  and  material  containing  zinc  ;   Process  of 

making  briquettes  from .     O.   Kippe,  Osna- 

briick.  Germanv,  Assignor  to  General  Bnquettmg 
Co..  Xew  York.  U.S.  Pat.  1.168.401,  Jan.  18, 
1916.  Date  of  appl.,  Nov.  19,  1914. 
Zixc  bv-product  material  (zinc  dust,  etc.)  is  mixed 
with  water  containing  0-25  to  2%  of  a  soluble 
salt  such  as  the  chloride  or  sulphate  of  magnesium, 
calcium,  iron,  or  ziuc,  formed  into  briquettes, 
and  aUowed  to  drv  in  the  air.  Zinc  ores  may  be 
mixed  with  about  8  to  10  "i  of  the  zmc  by 
product  material,  and  similarly  treated.  Keducmg 
materials  such  as  anthracite  may  also  be  mcor- 
ported.— T.  St. 

Zinc  ores  ;    Process  of  treating •     C.  C.  Titus 

and  W.  J.  Barenscheer.  Helena.  Mont..  Assignors 
to  New  England  Electro-Chenucal  Metals  to., 
Boston.  MasI  U.S.  Pat.  1,173,467.  Feb.  29,  1916. 
Date  of  appl.,  -A.ug.  31,  1914. 
The  drv  ore  is  chloridised  in  presence  of  sodium 
chloride,  the  soluble  chlorides  extracted,  and  the 
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metal  contents  of  the  solution  precipit-ated,  with 
ultiiuato  replacement  of  their  ehloriiles  by  sodium 
chloride.  The  resultinsr  sodium  chloride  solution 
is  eleotrolyseil.  the  evolved  chlorine  beint;  used  to 
chloridise  fresh  ore,  and  the  chlorinated  anode- 
liquor  to  extract  the  chloridisod  mass. — T.  St. 


-.  \V.  H.  Motter,  Denver, 


Furnace  ;  Ore-roasting  ■ 

Colo..  Assignor  to  :M.  A.  blotter.  V.S.  Pat. 
1.17:^.479.  Feb.  22,  1910.  Date  of  appl..  May 
19.  1913. 

The  apparatus  consists  of  two  concentric  cylinders, 
the  inner  one  projectina:  at  the  charging  end  and 
the  outer  one  at  the  opposite  end.  The  projecting 
part  of  the  inner  cylinder  is  provided  with  a  screw 
feed  and  comnmnicates  with  a  suction  fan.  The 
projecting  jiortion  of  the  outer  cylinder  com- 
municates with  .1  fire-box  and  has  a  number  of 
peripheral  openings  each  fitted  with  a  valvod 
pipe  for  supplying  air  to  the  inner  cylinder,  the 
latter  being  provided  at  this  end  witli  a  device  for 
deflecting  the  products  of  combustion  from  the 
fire-box  into  the  annular  space  between  the 
cylinders.— W.  E.  F.  P. 

iletals.    including    their   alloys ;      Means    [mould] 

for  casting .  C.  Vickers,  Niagara  Falls,  X.Y., 

Assignor  to  The  Titanium  Allov  Manufacturing 
Co..  New  York.  U.S.  Pat.  I,l'72,o06,  Feb.  22, 
1916.    Date  of  appl.,  Aug.  29,  1914. 

The  mould,  adapted  to  he  filled  from  the  bottom" 
is  composed  of  a  mixtxue  of  graphitised  and 
amorphous  carbon  and  lias  a  riser  member  com- 
posed chiefly  of  sand.— W.  E.  F.  P. 


Ores  ;   Process  of  reducing  - 


.  F.  E.  Agnew,  Los 
Angeles.  CaL  U.S.  Pat.  1.174.464,  Mar.  7,  1916. 
Date  of  appl.,  June  11,  1915. 

The  crushed  ore  is  heated  in  presence  of  air  in  a 
preheating  furnace  to  the  reduction  temperature, 
and  is  then  passed  with  agitation  through  a  heat- 
insiilated  reduction  furnace,  where,  under  exclusion 
of  air,  it  comes  into  intimate  contact  with  ga,seous 
hydrocarbons  introduced  at  the  atmospheric 
temperature.  The  reduced  ore  passes  through  a 
cooling  zone  in  the  presence  of  a  non-oxidising 
gas.     The  process  is  continuous. — T.  St. 


Leady   matte;     Process   of  refining - 
Hybinette.    Christiania,    Norway. 


-.      N.    V. 
U.S.    Pat. 


l,175,260,Mar.l4,1916.Date  of  appl..Jan.25,191.5. 

Bessemerised  copper  matte  is  added  to  the 
molten  matte,  and  the  resulting  refined  matte  and 
crude  lead  are  drawn  off  at  different  levels.  The 
refined  matte  passes  into  the  next  bath  of  a  series 
and  is  treated  with  bessemerised  matte  from  the 
bath  next  ahead.  The  lead  from  the  second  bath  is 
returned  to  the  first  bath  and  the  refined  matte 
passes  on  to  the  third  bath,  and  so  on. — T.  St. 

Chromium  alloys.  [Electrical  resistance  element.] 
W.  B.  Driver,  Ea.st  Orange,  N.J.  U.S.  Pat. 
1, 175, 724,Mar.l4,1916.Dateofappl.,June24, 1912. 

An  electrical -resistance  element  consisting  of  an 
alloy  containing  copper,  nickel,  and  manganese, 
with  about  2  to  10  %  of  chromium. — T.  St. 

Silicon  alloy  ;   Manufacture  of  sheet  - 


.  O.  Graef, 
Bismarckhiitte,  Assignor  to  Bismarckhiitt*,  Ger- 
manv.  U.S.  Pat.  1,173.951,  Feb.  29,  1910. 
Date"  of  appl.,  June  24,  1914. 

See  Eng.  Pat.  13,703  of  1914  ;   this  J.,  1915,  967- 

Apparatus  for  separating  materials.  Eng.  Pat.  3339. 
See  I. 

By-product   recovery    from    gas    producers,     [blast- 
furnaces] and  the  like.  Eng.  Pat.  3677.  6'ee  11a. 


XL— ELECTRO-CHEMISTRY. 

Destruction  of  bacteria  in  large  volumes  of  milk  by 
means  of  electricity.     Lewis.     See  XIX.\. 

Patents. 

Furnaces;    Electric [for  fij-ation  of  nitrogen]. 

E.   K.  Scott.  Belvedere,  Kent,  and  F.   Howies. 
Manchester.     Kng.  Pat.  3953.  Mar.   12.  1915. 

Tm:  furnace  is  provided  with  two  or  more  electroili  - 
having  shield-like  ends,  arranged  so  a-s  to  en(■l(l^. 
a  central  space  preferably  in  the  form  of  an  inverted 
cone,  ami  providing  arcing  gaps  between  the 
electrodes.  One  or  more  liallles  or  partitions 
may  be  provided  to  close  wholly  or  partially  tlr 
space  between  the  walls  of  tlie  furnace  and  tli.- 
tops  of  the  electrodes.  .Mr  inlets  are  so  disposed 
as  to  pass  air  from  outside  the  electrodes,  through 
the  arcing  gaps  to  the  space  enclosed  by  thr 
electrodes. — B.  N. 


Furnace  , 


Electric  ■ 


I.      Ilechenbleikner, 


Charlotte.  N.C..  Assignor  to  Southern  Electro- 
Chemical  Co..  New  York.  U.S.Pat.  1.173,960, 
Feb.  29,  1910.    Date  of  appl.,  Nov.  2,  1914. 

The  furnace  is  provided  with  a  track  on  which  is 
mounted  a  trolley,  and  with  water-cooled  hinged 
clamping  members,  for  supporting  the  electrode, 
depending  from  the  trolley.  Several  stirrups  are 
supported  independently  of  the  electrode,  and  are 
adapted  to  support  the  electrode  temporarily 
during  the  time  of  changing  the  electrodes. — B.  N 

Leclanche  cells  ;  Methods  of  and  means  for  resuscitat- 
ing    when     apparently     exhausted.       J.    T. 

Fahv,  Wellington,  and  A.  E.  Otwav,  AucklaniK 
N.Z."   Eng.  Pat.  11,511,  Aug.  9,  191o. 

The  material  in  the  porous  pots  of  Leclanchi 
cells  may  be  revived  by  the  addition  of  a  small 
quantity  of  concentrated  hydrochloric  acid,  and 
for  this  purpose,  the  pot  may  be  provided  with  n 
funnel-shaped  tube  passing  through  the  pitch  t 
the  interior. — B.  N. 

Oxygen  and  hydrogen  gases;  [Electrolytic]  apparatus 

for    the    production    of .     Electrolytic    plant. 

G.  Halter,  Assignor  to  Davis-Bournonville  Co., 
New   York.     U.S.   Pats,    (a)    1.172.885   and  (B)  : 
1,172.887,   Feb.   22.    1910.     Dates  of  appl,  (A)  I 
Aug.  27,  1913,  and  (b)  Oct.  20,  1914. 

(a)  a  tank,  acting  as  the  cathode,  is  provideil 
with  a  cover,  from  which  the  anode,  formed  of 
wires  united  in  the  form  of  a  hollow  body,  is 
suspended  in  the  electrolyte.  A  separator,  of 
porcelain  or  other  non-conducting  and  oxygen- 
resisting  material,  is  supported  over  the  anoili- 
with  its  sides  extending  below  the  surface  of  th' 
electrolyte,  and  the  closed  top  is  provided  witli 
an  oxygen  outlet.  An  asbestos  sack  is  secured  to 
and  suspended  from  the  separator,  enclosing  the 
anode  below  the  surface  of  the  liquid,  the  separator 
and  sack  constituting  a  complete  non-conducting 
enclosure  for  the  anode.  Means  are  provided  fur 
conducting  oft  the  hydrogen  from  the  space  Ijeneath 
the  cover  outside  the  separator.  (n)  The  tank 
is  made  in  the  form  of  a  narrow  upright  chamber 
with  a  partition  dividing  the  interior  of  the  lanl 
into  narrow  vertically-arranged  compartments, 
the  partition  and  walls  of  the  tank  forming  the 
cathode.     Each    anode    is    formed    from    spaoeil 

Serf  orated  sheet  metal  plates,  arranged  so  ae  to 
ave  a  hollow  oblong  form  in  horizontal  section. 
with  curved  ends  and  bottom,  and  secured  at  it- 
upper  edges  to  a  horizontal  conducting  bar  suji 
ported  from  the  cover  of  the  tank.  A  separatoi 
of  non-conducting  material,  with  attached  sark 
enclosing  the  anode,  is  inverted  over  each  anod^ 
and   disposed   lengthwise   in   the   chamber.    Tli' 
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partition  is  fonnofl  from  two  plates,  l)ack  to  liack. 
with  their  end  portioiLS  lurvcd  apart  and  around 
the  ends  of  tlie  anodes. — B.  N. 

Eledrolytic  mcasurbiij  histrumenl.  II.  S.  Hatfield, 
Hriniswick.  (iermanv.  U.S.  Pat.  1,173,570, 
Fel).  2!t,  191(>.     Date"of  appl.,  June  22,  1914. 

The  instrument  is  provided  with  a  rhodium  eathode 
on  a  j;<'ld  l)a,se,  tlie  active  part  of  which  is  "  line 
shape  "  and  is  situated  on  the  boundary  between 
the  Uquid  electrolyte  and  the  g.as  space. — B.  N. 

Flame-arc  furnace  for  oxidisiDf/  the  nitrogen  of  the 

air ;     Electrical .     H.     Bonnevie,     R  jukan. 

Assignor  to  Xorsk  Hydro-Elektrisk  Kvaelstof- 
aktie.selskab,  Christiania,  Norway.  U.S.  Pat. 
l,173,699,Feb.2<J,iyi0.Dateofappr.,Nov.30,1914. 

See  Ft.  Pat.  476.033  of  1914  ;  this  J.,   1910,  40. 

Galvanic  battery.  W.  Hiikmann,  Assignor  to  C'hem. 
Fabr.  Oriesheim-Elektron,  Frankfort,  Germany. 
U.S.  Pat.  1,173,905,  Feb.  29,  1910.  Date  of 
appl.,  -May  10,  1911. 

See  Eng.  Pat.  11,906  of  1911  ;  this  J.,  1911,  1123. 
Eleclro-osmosis ;     Apparatus    for  - 


•  n.  lUig, 
Assignor  to  Ges.  fiir  Elektro-Osmose  m.  b.  H., 
Frankfort,  Germany.  U.S.  Pat.  1,174,940,  Mar. 
7,  1910.     Date  of  appl.,  Jan.  4,  1913. 

See  Eng.  Pat.  29,826  of  1912  ;  this  J.,  1913,  295. 

Electrolytic  manufacture  of  chlorates  and  perchlorates 
of  alkali  metals.   U.S.  Pat.  1,173,340.   SceXlI. 

Electric  iceldinij  and  apparatus  therefor.     Eng.  Pat. 
9028.     See  X. 

Chromium    alloys.     [Electrical    resistance    element.] 
U.S.   Pat.    1,175,724.     See   X. 
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C,     Baskerville. 


Vegetable  oils;  Refining —  .  ^,  „..o^. 
J,  Ind.  Eng.  Chem.,  1910,  8,  118—121. 
By  the  following  method  the  loss  on  refining  is 
reduced  to  a  minimum  and  the  "  foots  "  may  be 
separated  immediately  by  means  of  a  filter-press 
instead  of  l)y  prolonged  settling.  The  oil  is  treated 
with  2'>[.,  of  suitably  prepared  cellulose  (less  than 
1%  of  real  cellulose  ;  0-25 — 0-5  "o  of  dry  cellulose 
is  sufficient  if  "  linters  "  is  used),  together  with 
caustic  soda  (a  much  stronger  solution  than  is 
commonly  employed)  and  a  predetermined 
quantity  of  soda  ash.  The  whole  is  agitated  and 
heated  to  45° — 05°  C.  to  produce  the  "break" 
and  then  filter-pressed,  the  first  portion.  If  turbid, 
being  retiu'ned  for  re-filtration.  The  cellulose 
converts  the  colloidal  precipitated  matter  into  a 
mass  which  is  easily  separated  by  filtration,  and 
the  soda  ash  facihtates  separation  of  soaps  from 
the  oil.  In  some  cases  it  is  advisable  to  add  a 
small  quantity  of  sodium  chloride.  The  time 
Jccupied  depends  upon  the  capacity  of  the  filter- 
presses.  Presses  which  are  emptied  mechanically 
ippear  to  be  more  suitable  than  plate  filter-presses, 
»nd  by  using  filter-cloth  made  of  :Monel  metal  the 
"rear  may  be  reduced  to  a  minimum.  The  process 
jas  proved  satisfactory  on  a  commercial  scale. 
ihe  press-cake  may  be  converted  cUrectlv  into  soap 
)r  may  be  used  as  a  filler  for  soap  or  soap  powder  ; 
>r  it  may  be  treated  with  acid,  in  which  case  the 
•eUulose  settles  rapidly  in  the  aqueous  layer,  and 
he  black  oil  may  be  drawn  off  readv  "for  use. 
■Vhen  the  cake  is  to  be  converted  into  black 
;rease  it  is  advisable  to  use  anhydrous  sodium 
ulphate  in  place  of  soda  ash.  (See  also  U.S.  Pats. 
.10o,i43,  1,105,744,  1,114,095,  and  1,130,698; 
his  J.,  1914,  930,  1162  ;  1915,  434.)— A.  S. 


Glyceryl  ester  of  telrachlorolelraiodoterapic  acid 
[from  cod-liver  oil].  J.  J.  Cerdeiras.  Anal.  Fis. 
(iuim.,  1915.  13,  430—441.  J.  Chem.  Soc,  1016, 
110,  i.,  199. 

A  .SVBST.\>?CE  isolated  from  cod-liver  oil  proved  on 
analysis  to  be  the  glyceryl  ester  of  tetracliloro- 
tetraiodoterapic  acid,  03115(01,11.30x1, 1,),. 

Adipocere  ;    Composition  of .      R.   F.   Ruttan 

and  M.  J.  Marshall.  lYoc.  Amer.  Soc.  Biol.  Chem., 
Tenth  Annual  .Meeting,  Dec.  1915,  12—13. 

A  SPECIMEN  of  adipocere  had  the  following  com- 
position : — Palmitic  acid,  67-52  ;  stearic  acid,  3-3  ; 
oleic  acid,  5-24  ;  i-hydroxystearic  acid,  9-48  ; 
K-hydroxystearic  acid,  6-32  ;  stearin  and 
palmitin,  1-21  ;  olein,  010;  unsaponifiable  matter, 
0-87  ;  calcium  soaps,  4-41  ;  protein,  0-605  ;  ash, 
0-578;  imdetermined.  0-247%.  The  fatty  acids 
and  traces  of  fats  soluble  in  ether  constituted 
941  °p  of  the  adipocere  and  had  the  following 
chemical  and  physical  characters : — Sp.  gr.  at  100°C. 
0-8436  ;  refractive  index  at  00°  C,  1-430  ;  m.pt., 
60' — 03°  C.  ;  acid  value,  201-7  ;  saponification 
value,  207-0  ;  iodine  value,  004  ;  acetyl  value, 
34-75.  Adipocere  is  evidently  the  residue  of  pre- 
existing fats  of  animals  ;  it  is  composed  almost 
entirely  of  the  insoluble  fatty  acids  left  after 
the  slow  hydrolysis  of  the  fats  in  wet  ground. 
Proteins  have  practically  disappeared,  and  the 
glycerol,  soluble  soaps,  etc.,  have  been  washed 
a^ay.  The  hydroxystearic  acids  which  are  so 
characteristic  of  adipocere  are  produced  by  hydra- 
tion of  a  portion  of  the  oleic  acid  originally  present 
in  the  fat.— W.  P.  S. 

Chinese  ivood  oil  ;   Optical  dispersion  of as  an 

index  of  purity.  E.  E.  Ware,  J.  Ind.  Eng.  Chem., 
1910,  8,  126—128. 

The  author  makes  use  of  the  abnormally  wide 
optical  dispersion  exhibited  by  Chinese  wood  oil 
for  determining  adulteration  with  other  oils 
(compare  Brier,  this  J.,  1915,  1214).  The  oil  is 
examined  in  a  hollow  pxism  in  a  spectrometer 
fitted  with  an  autocollimating  eyepiece,  using  a 
brass  electrode  arc  lamp  as  source  of  light,  and  the 
relative  dispersion  for  t\^  o  lines  in  the  red  and  blue 
respectively  is  determined.  The  angular  difference 
observed  by  means  of  the  spectrometer  circle 
is  taken  as  a  measure  of  the  dispersion  and  is 
expressed  in  vernier  units  of  6"  each.  With  a 
prism  of  angle  20°  1'  the  value  for  Chinese  wood 
oil  is  269  and  for  soya  bean  oil  129  units,  and  the 
dispersion  of  wood  oil  adulterated  with  soya  bean 
(or  other)  oil  may  he  represented  by  a  straight 
line,  using  percentage  adulteration  and  angular 
dispersion  respectively  as  co-ordinates.  The  method 
is  as  accurate  as  any  hitherto  described  and,  on 
account  of  its  simpliiity  and  the  short  time  required 
for  a  determination,  is  specially  suitable  for  factory- 
control  purposes. — A.  S. 

Fats  and  oils  ;    Thermal  values  of  - 


.  I.  Heat  of 
brominaiion.  J.  W.  Marden.  J.  Ind.  Eng.  Chem., 
1910,  8,  121—120. 
The  heats  of  bromination  of  a  number  of  oils 
were  determined  in  a  small  calorimeter  composed 
of  a  large  Dewar  tube  inside  which  is  a  small  copper 
mixing  chamber  with  a  flange  inside  about  half- 
way iip  ;  a  cover  glass  resting  on  the  flange 
divides  the  mixing  chamber  into  compartments 
to  contain  the  reacting  .substances  and  is  subse- 
quently broken  by  means  of  a  paddle  stirrer  within 
the  chamber.  The  mixing  chamber  is  rotated, 
and  inclined  flanges  on  its  outer  surface  serve  to 
agitate  the  water  in  the  Dewar  tube.  A  smaller 
app.iratus  composed  of  a  thin  glass  tube  mounted 
inside  a  Dewar  tube,  with  copper  wire  stirrers 
in  both  the  inner  tube  and  the  Dewar  tube, 
was  used  for  determining  the  specific  heats  of  the 
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broniinateil  oil  mixtures,  and  iniirht  l>e  used  also 
for  tho  (iotoriaination  ot  tho  heat  of  lu'utralisation. 
the  caloriiuelric  equivaliut  of  the  Mauiiiene  vahie, 
etc.  The  foUowiiis;  vahies  for  the  lieat  of  bi'omina- 
tion  were  otitnineil  : — samhilwood  oil,  27  I  ealories  ; 
ra'v  liuseed  oil.  20t>  :  boiled  linseed  oil.  20-1-C  : 
Chinese  wood  oil.  150  :  corn  (maize)  oil,  116-2  ; 
sesame  oil.  r26-l  ;  rape  oil,  120S  ;  cottouseeil 
oil.  117:  sperm  oil.  109;  castor  oil.  102-2 — 
104-1  ;  peamit  oil.  102-2  :  olive  oil,  9.")-4— 100-7  : 
neat's  foot  oil.  SS  ;  lard.  7!):!  calories  per  grm. 
Iodine  values  calculated  from  the  heats  ot  bromina- 
tion  by  means  of  the  factor  0-S40  agreed  moderately 
well  with  the  Hiibl  iodine  values  in  most  eases, 
but  large  ditlerences  were  obtained  in  the  case  of 
sandalwooil  and  Chinese  wood  oils  (compare 
Jenkins,  this  J,.   1S97,   193),— A.  S. 

Oils  and  fats  ;    Velocity  of  saponification  of hy 

poluKsiiim  hydroxide  in  different  solvents.  I"'. 
Anderson  and  H.  L.  Browii.  J.  rh\s.  Chem.. 
1916,  20,  195—213. 

Definite  volumes  of  the  oils  in  measured  quanti- 
ties of  the  solvents  were  mixed  at  a  constant 
t«mperaturj  in  a  thermostat  with  an  equal  vohmic 
of  potassium  hydroxide  dissolved  in  the  same 
solvent,  ^Vliquot  portions  of  the  mixtures  were 
withdrawn  at  measiu'ed  intervals  and  run  into 
an  excess  of  .V  10  hydroeldoric  acid,  the  excess 
being  subsequently  titrated.  By  substituting  the 
data  thus  obtained  in  the  various  reaction  formulae 
constant  values  for  the  velocity  constant,  K. 
were  obtained  only  with  the  formida  for 
bi-molecular  reactions — 


2-3025 ,         T((To 
log. 


-T,). 


T,( 


To(T(— T,) 


(where  To  represents  the  volume  of  A'/IO  alUaii 
in  10  c.c.  of  the  mixture  at  first  titration,  T,.  the 
volume  at  the  end  of  the  reaction.  T(.  the  volume 
Rt  time,  t.  and  t  the  time  in  minutes  after  the 
first  titration).  The  glycerides  studied  were 
saponified  at  approximately  the  same  rate, 
although  the  velocities  increased  ."lightly  with  the 
molecular  weights,  butter  tat,  for  example,  being 
saponified  more  rapidly  than  cottonseed  oil,  and 
croton  oi!  more  rapidly  than  olive  and  castor  oils. 
The  velocity  dilfered  in  difl'erent  solvents.  For 
example,  it  was  about  twice  as  rapid  in  amyl 
alcohol  (sp,  gr.  0-8140)  as  in  etliyl  alcohol  of  sp.  gr. 
0-8171.  and  about  ten  times  as  rapid  in  ethyl 
alcohol  as  in  methyl  alcohol  (sp.gr,  0-8100),  The 
addition  of  l°o  of  water  to  the  alcohol  increased 
the  speed  ot  saponification  by  about  4%,  In  the 
case  ot  castor  oil  saponified  in  ethyl  alcohol  the 
temperature  coefficient  of  the  reaction  Kas"-^ 
K,s  was  2-36,  An  increase  in  the  amount 
of  alkali  accelerated  the  speed  of  saponification, 
but  no  definite  ratios  could  be  established.  With 
amyl  alcohol  (sp,gr.  0-8140)  as  the  solvent,  an 
increase  in  the  amount  of  oil  caused  a  dccrea.se  in 
the  velocity  of  the  reaction,  whereas  in  the  case 
of  methyl  and  ethyl  alcohols,  increasing  the 
amount  of  oil  appeared  to  accelerate  the  saponifica- 
tion,—C.  A.  M. 

Recovery  of  wool  fat.    Ayres.    See  V. 

Catalytic  reduction  in  the  presence  of  platinum  and 
j/alludittm.     Boeseken  and  others.     See  XX. 

Patents. 

Un«ahiraled  compounds  [oils]  ;  Process  and  appara- 
tus for  hydroyenating .  Ilydroi/enalinfi  un- 
saturated c'/nipounds.  II.  K.  Moor<'.  Bfclin,  N.II., 
U..S.A.  Eng.  Pats,  (a)  22.980.  (b)  100,095.  (c) 
100,906,  Nov.  24.  1914.  (B  and  c,  Appl.  Nos. 
480  and  481  of  1916.) 

{\)  An  intimate  mixture  of  the  finely-divided 
compound  with  hydrogen  is  made  to  pa.ss  through 


the  catalyst  {e.g.,  nickel)  in  such  a  way  that  while 
in  one  part  of  the  catalyst  hydrogi-nation  ia 
being  eti'ected,  oilier  jiarls  arc  l)eiiig  freed  from 
hydrogeiiated  products  and  revivified  l>y  a  current 
of  hydrOjCen  of  high  velo.'ity.  The  line  division 
of  tiie  unsaturated  t  oiiiiwund  may  be  etTected 
by  causing  the  hydrogen  at  high  velOL-ity  and 
under  pressure,  to  impinge  upon  a  stream  ot  the 
material,  which  may  be  deliver<d  from  a  jet  travel- 
ling in  a  circle  round  a  fixed  diaphragm  of  porons 
material,  upon  \\hich  the  catalyst  is  spread  and  is 
covered  by  another  porous  layer,  'i'o  facilitate 
the   passage   of   the   mixture,   a   dilTerent    gaseous 

i  pressure  may  be  maintained  on  each  side  ot  the 
dia])hragiii.  (B)  Finely  divided,  as  distinguished 
from  deposited,  mateiial  (c.;/..  nickel)  is  used  as  the 

I  catalyst,  and  the  porous  diajihragiu  which  supports 
it  may  consist  of  fibrous  material  sui-h  as  asbestos 
cloth.  Means  are  provided  for  having  a  pressure 
of,  say,  00  lb,  on  one  side,  and  of,  say,  40  lb,  on 
the  other  side  of  the  diaphragm,     (r)  Hydrogen 

I   in  admixture  with  the  finely  divided  compound 

J  and  hydrogen  by  itself  are  passed  in  the  same 
direction  in  repeated  succession  through  the 
latalyst,  to  cHect  hydrogenation  of  the  oil,  etc.. and 
re\ivification  ot  the  catalvst  as  described  in 
(A)  and  (B).— C.  A.  .AI. 

Albuminous    /jrorfi/c/.s    from    residues    obtained   in 

;        oil    Mfniufocfurc  :      Miinufncture    of .        V. 

;        Orate  and  K.  Peche.  Vienna.     Eng.  Pat.  3099, 
Mar.  S.  1915.    Under  Int.  Conv..  July  11,  1914. 

Ske  U.S.  Pat.  1,169,034  ot  1910  ;  this  J.,  1916,  317. 


XUI.— PAINTS ;      PIGMENTS ;       VARNISHES ; 
RESINS. 

Red  lead  and  orange  mineral ;    Rapid  method  for 

the  analysis  of .  J.  A.  Schaeft'er.  J.  Ind.  Eng. 

Chem..  1916,  8,  237—238, 

The  method  is  based  on  the  following  reactions  : — 
PbjOi  4-  4HN03=2Pb(NO,),  +  H.,0  -f  H.PbO,; 
PbO;(orH,PbO,)-f  H20,=PbO  -^H^O(or  2H.0)  + 
O..  One  grm.  of  the  sample  is  treated  with  15c. c. of 
nitric  acid  ot  sp.gr.  1-2,  and  when  the  red  colour 
has  disappeared,  exactly  10  c.c.  ot  hydrogen 
peroxide  (1  part  ci  a  3%  solution  to  3i  parts  of 
water)  is  added,  the  mixture  stirred,  and  complete 
decomposition  of  the  lead  dioxide  ensured  by 
adding  a  little  hot  water.  The  solution  is  then 
diluted  with  hot  water  to  250  c.c.  and  titrated 
with  permanganate  solution  (1  c.c.  =  0005  grm 
Fe).  A  Ijlank  test  is  made  with  the  same  volumes 
of  hydrogen  peroxide  solution  and  nitric  aciii 
The  difference  between  the  two  titrations  multiplii'il 
by  3-058  gives  the  percentage  ot  red  lead,  or 
niultipliod  by  1-067  that  ot  lead  dioxide. — A.S. 

Colophony ;     Action   of   lulric  acid   on   and  auto- 
o.ridalion  of — — .     L.  Paul.  Seitensieder  Zeit., 
1915.     42,     640-041,     059.     J.      Chem.   .See. 
1910.     110,    i.,    218—219.     (Compare    this    J 
1915,  1062,  1153.) 
The  action  of  nitric  acid  on  colophony  proceedf 
even  at   the  ordinary  temperature.     7-Pinic  acii! 
yields  a  so-called  nitro-product.  m.pt .  125^ — 130°C 
whilst  when  diluted  with  water  the  product  gi't" 
a-pinicVcid,  m.pt.  100 — 105  C.    The  action  of  mtri< 
acid    on    finely    divided    colophony    furnishes   ; 
substance, m.pt.  120" — 125"  C,  thenitro-compoum 
separating  as  a  yellow,  pasty  mass,  which  give 
a  substance  of  m.pt.  185^ — 136"  C,  on  treatmci] 
with  water.     Explosive  propert  ies  are  not  obscrvfi 
with   the  substances  obtained   by   the  action    0 
nitric  acid.     The  nitro-compound  obtained  froii 
7-pinic  acid  is  readily  soluble  in  water  containi"; 
sodium  carbonate,  and  from  the  solution  Bodiiu; 
chloride  tlirows  down  a  frothy  precipitate  ver 
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difficultly  misiiblo  with  water.  Addition  of 
hydi'oihloiic  arid  to  the  filtrate  yields  a  yellow 
precipitate  which  is  soluble  in  water,  and,  like 
^-pinic  acid,  has  m.pt.  120°— 125°  0.  ;  the  residue 
from  the  extraction  becomes  transparent  at 
122°  C.  The  formation  of  the  (■i-pinic  acid  is  attri- 
buted to  the  action  of  the  nitric  acid.  It  the 
use  of  sodium  chloride  is  omitted  from  the  prepara- 
lion  of  a-pinic  acid,  aud  the  nitro-product  is 
precipitated,  the  latter  shows  a  considerably 
lower  melting  point  ;  washing  with  water  yields, 
not  /S-pinio  acid,  but  a  product  resembling  a-pinic 
acid.  It  is  concluded  that  the  primary  transforma- 
tion product  is  a-pinic  acid,  which  is  only  converted 
into  the  fJ-compound  by  oxidation,  and  that  the 
basis  of  the  auto-oxidation  of  colophony  is  not 
the  latter  itself,  but  a-pinic  acid,  which  undergoes 
conversion  into  ^-pinic  acid.  The  a-compouud  is 
formed  by  treating  colophony  with  alkali  or  nitric 
acid  or  by  storing  it  in  a  closed  vessel  ;  nitration 
takes  place  only  t"o  a  very  subordinate  extent. 

Patexts. 

Flatting  finish  composition  [paint]  and  process  of 
making  same.  V.  Ellis.  Montclair.  N.J.  U.S. 
Pat.  1.173.183.  Feb.  29,  1916.  Date  of  appl., 
Dec.  26,  1914. 

A  MlxTt'RE  of  white  lead,  linseed  oil,  and  hydro- 

genated  vegetable  oil. — \^'.  F.  F. 

Paint  ;   Process  of  malcing .  H.  Hackl  and  H. 

Bunzel.  Ileufeld.  Germany.  U.S.  Pat.  1.17.5.751, 
Mar.  14,  1916.   Pate  of  appl..  Mar.  13,  1914. 

See  I'V.  Pat.  469,711  of  1914  ;    this  J.,  1915,  92. 

Plastic  compositions  [artificial  resins]  ;    Process  of 

makinti .     B.    B.    Goldsmith.    New    York. 

Re-issiie  No.  14,087,  :\rar.  14.  1916.  of  U.S.  Pat. 
I         1,168,626,  Jan.18. 1916.  Dateof  appL.Feb.o,  1916. 

See  this  J.,  1916,317. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patents. 

Plastic  or  solid  material  [substitute  for  celluloid  or 
leather]  and  process  of  producing  same.  S.  J. 
Peachev.  Stockport.  Eng.  Pat.  1894,  Feb.  6, 
1915. 

Indiarvbber  is  converted  into  a  chlorine  derivative 
by  dissolving  it  in  carbon  tetrachloride  or  other 
solvent,  which  does  not  react  with  chlorine  but 
is  a  solvent  of  the  product  to  be  obtained  (hydro- 
carbons being  excluded),  and  treating  with 
chlorine  or  a  gaseous  mixture  containing  chlorine. 
A  filling  agent,  such  as  camphor,  may  be  incorpor- 
ated with  the  material.  The  solvent  is  removed 
by  evaporation  or  distillation. or  the  new  derivative 
may  be  precipitated  by  alcohol  or  other  miscible 
solvent  \\hich  has  no  solvent  action  on  the  sub- 
stance.— B.  N. 

Rubber ;  Process  and  apparatus  for  the  manu- 
facture of .    J.  Schadt.  Medan.  Dutch  East 

Indies.     Eng.     Pat.     12.002,     Aug.     19,     1915. 
Under  Int.  Conv.,  Aug.  26,  1914. 

USDlLL'TED  latex  is  poured  into  shallow  horizontal 
trays,  to  a  uniform  depth  of  1 — 2  mm.,  and  is 
exposed  to  the  sun  or  air,  or  both,  until  sufficient 
moisture  has  evaporated,  when  the  thin  films  or 
sheets  of  rubber  are  removed  from  the  trays, 
stretched  enframes,  and  further  dried  by  exposure 
to  sun  or  air.  The  films  may  then  be  pressed 
together  into  thicker  sheets '  or  blocks.  It  is 
claimed  that  the  product  obtained  in  this  way 
is  very  uniform.  (See  also  Vriens.  this  J.,  191o. 
H04.)— E.  \V.  L. 


XV.— LEATHER;      BONE;     HORN;    GLUE- 

Chestnut   extract  ;     Contribution   to   the   knowledge 

of .    L.  Pollak.    Collegium,  1915,  435—440. 

J.  Amer.  Leather  Chem.  Assoc.,  1916,  11, 
163—166. 
LiGNiN  was  estimated  in  dried  chestnut  extract, 
and  in  chestnut  wood  before  and  after  extraction, 
bv  Cross  and  Bevan's  phloroghn  inol  absorption 
method  (this  J..  1907,  942).  The  extract  residue 
absorbed  4-2 — 5-7%  of  phloroglucinol,  the  wood 
4^-1 — l-e^o  before  extraction,  and  4-4%  after 
extraction.  The  aI)sorption  value  of  the  extract, 
in  view  of  the  almost  identical  values  for  new  a,nd 
spent  wood,  is  explained  by  the  continual  breaking 
down  of  the  lignin  complex  during  the  extraction 
into  "  ketocvclohex,"  the  absorbent  of  phloro- 
glucinol. This  process  is  always  accompamed 
by  the  formation  of  pentoses.  The  author  con- 
siders the  high  proportion  of  non-tans  in  chestnut 
extract  to  be  due  to  the  breaking  down  of  wood, 
and  not  to  decomposition  of  tannin  by  heat  and 
pressure.  Attempts  to  identify  extracts  by  .the 
phloroglucinol  absorption  figure  were  unsuccessful. 

— F.  C.  T. 


Lime  liquors;    Analysis  of  tannery .  „H.    G. 

Bennett.    Collegium  (London),  1915,  2.o8  — 266, 
313 — 302.  329 — 335.     J.  Amer.  Leather    Chem. 
Assoc,  1916,  11,  98—130. 
The  determination  of  alkaUnity  by  titration  with 
.V  ,10  acid,  using  such  indicators  as  methyl  orange, 
methyl  red.  or  phenolphthalein,  is  unsatisfactory 
owing  to  vague  end  points  caused  by    hydrogen 
svilplnde    and   protein   hydrolysis    products.     Tlie 
author    suggests    an    indirect     determination    by 
boiling  the  lime  liquor  with  excess   of    standard 
sulphuric    acid    until    all    hydrogen    sulphide    is 
expelled  and  then  titrating  the   excess  of    acid, 
and  a  du-ect  method  whereby  peptones  and  similar 
bodies   are   first   precipitated   by   boric   acid   and 
the  filtrate  then  titrated  with  standard  acid   using 
methyl  orange.     In  the  determination  of  ammonia 
by   distillation,    the   indicator   should   be   methyl 
orange  (not  methyl  red  or  carminic  acid)  on  account 
of  the  hydrogen  sulphide  in  the  distillate.     The 
ammonia  is  expelled  from  the  liquor  by  boUing  for 
exactly  15  mins.  with  excess  of  magnesium  sulphate, 
collected  in  excess  of  boric  acid  solution  (Winkler, 
this  J..   1913.  485  ;     1915.   79),  and  titrated  with 
,V/10  hydrochloric  acid.     To  minimise  hydrolysis 
of  proteins  to  amino-acids  and  still  liberate    the 
maximiun  of  ammonia,  the  soluble  proteins  and 
sidphides   may  be  precipitated  with  zinc  sulphate 
and   the   filtrate   distilled   with   alkahne   perman- 
o-anate.       The    estimation    of    sulphides    by   dis- 
tillation is   best   effected  by   boihng  ^ith  excess 
of  magnesium  sulphate  and  not  with  acid.     The 
hydrogen   sidphide    is    collected    in    .V/IO    iodine 
solution,  or  in  standard  sodium  hydroxide  where 
it  is  estimated  bv  Mohr's  residual  method    with 
excess  of  arsenious  acid  and  subsequent  titration 
of  the  excess  with  iodine.     For  the  estimation  of 
soda  a  development  of  Procter's  method  is  pro- 
posed ;     calcium    is    precipitated    by    ammonium 
oxalate,   the   filtrate  evaporated,  and  the  residue 
itrnited.    dissolved    in    boric    acid    solution,    and 
titrated  with  .V  10  acid.     Caustic  Ume  can  only 
be    accurately    determined    with    some    trouble, 
involving  the  determination  of  soditun.  sulphur, 
and  ammonia.     If  the  sodium  is  in  excess  of  the 
amount    requu-ed    to    foi-m    sodium    siilphydrate 
tXch  is  neutral  to  phenolphthalein),  the  excess 
must  be  regarded  as  caustic  fOf]a,  and  togethCT 
^Uh  the  ammonia  must    be    deducted   from   the 
total  alkalinity  to  give  the  caustic  hme.     In  an 
alternaive  method  %r  total  alkalinity,  ammoma 
fs  removed  by  formaldehyde,  which  also  converts 
sulph^drates  •  into    hydroxides.       If    the    hquor 
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is  titr.^te<i  after  the  addition  of  neutral  form- 
aldehyde, ammonia  may  be  nodlecteil,  all 
hydroxides  and  sulplivilrates  are  e-stimateil.  and 
error  due  to  eseapinj;  hydroj;en  svdphiiie  is 
eliminated.  A  correction  is  introduced  for  acids 
pmduced  by  reaction  of  the  formaUleliyde  with 
aniino-acids.  The  author  gives  sevei-al  pre- 
cautions to  be  observed  to  ensure  acciuacy 
in  the  determination  of  nitroi;on  accorjini;  to 
Ronchese  (this  J..  I'.'OT.  Sll).  when  the  ammonium 
sulphate  produced  by  the  Kjeldahl  digestion  is 
treated  with  ft>rmaldehyile  and  the  liberated 
sulphuric  acid  titrated.  A  classitlcntion  of  the 
nitrogenous  substances  of  lime  liquors  according 
to  a  scheme  of  fractional  precipitation  is  proposed. 

— F.  C.  T. 

P.\TEXTS. 

Tantiing  malcrialx  niirf  process  of  jircparhir;  the 
same.  H.  Wade,  London.  Fi-om  Roijcson 
Process  Co.,  New  York.  Eng.  Tat.  U.50P. 
Aug.  9,   1915. 

See  U.S.  Pat.  1,147,245  of  1915  ;  this  J.,  1915,  915. 
Tanning  of  hides  and  skins  ;    Method  for  the  - 


Q.  Durio.  Turin.  Italv.  U.S.  Pat.  1.173,182. 
Feb.  29,  1911).     Date  of  appl.,  Feb.  24,  1913. 

See  Ft.  Pat.  448,321  of  1912  ;   this  J.,  1913.  438. 

Impregnating  [hides]  electro-osmoticaUy  ;   Treatment 

of   materials    [tanning    ejriracls]    and .       B. 

Schwerin.  Assignor  to  Elektro-Osmo.se  A.-G. 
(Graf  Schwerin  Ges. ),  Frankfort.  Germany. 
U.S.  Pat.  1.174,903,  Mar.  7.  191(5.  Date  of  appl.. 
Jan.  4,  1915. 

See  Eng.  Pat.  21.190  of  1914  ;    this  J.,  1915,  971. 
Hides  ;    Process  for  treating  - 


.  J.  H.  Yocum, 
Eai5t  Oiange,  Assignor  to  The  Clarcndon- 
Tocum  Co.,  Newark,  N.J.  U.S.  Pai.  1,175.495, 
Mar.  14.  1916.    Date  of  appl.,  June  18.  1915. 

See  Fr.  Pat.  470.774  of  1914  ;    this  J.,  1915,  190. 

Plastic  or  solid  material  [substitute  for  leather]  and 
process  of  producing  same.  Eng.  Pat.  1894. 
See  XIV. 


XVI.-^SOILS  :  FERTILISERS, 


Soils  ;    Studies  on .     Basic  exchange.     F.   E. 

Rice.    J.  Phys.  Chem..  1910,  20.  214—227. 

Soils  (33  grms.)  from  various  parts  of  New  York 
State  were  shaken  with  100  c.c.  of  A'/l  potas.sium 
nitrate  solution,  allowed  to  stand  over-night, 
and  filtered.  In  portion.;  of  the  filtrate  the 
hydrogen  ions  were  determined  by  Siirensen's 
method  (this  .T.,  1909,  950),  and  the  lime  require- 
ment in  pounds  CaO  per  acre  was  determined  by 
Veitch's  method,  while  other  portions  were  used 
for  qualitative  tests  of  the  l)ases  present,  and 
titration  with  .V/50  sodium  hydroxide  solution. 
It  was  found  that  in  the  case  of  so-called  "  acid  " 
soils  part  of  the  cation  of  the  salt  was  adsorbed, 
while  an  equivalent  quantity  of  bases  from  the 
soil  was  dissolved.  The  extracts  thus  obtained 
showed  greater  acidity  than  the  original  soils. 
This  was  attributed  to  the  formation  of  hydrated 
aluminium  oxide  in  the  hydrolysis,  together  with 
equivalent  quantities  of  free  acid,  and  since  the 
latter  was  strongly  ionised  while  the  former  was 
slightly  ionised  and  possibly  in  a  colloidal  state, 
the  resultant  sohition  was  distinctly  acid. 
Water-soluble  acid  was  found  in  only  two 
samples  of  acid  soils.  Basic  (as  distinguished  from 
"  acid  "  soils)  gave  up  to  the  salt  solution  more 
base  than  they  adsorbed,  but  this  was  attributed 
not  to  basic  exchange,  but  to  solution  of  excess  of 
the  base. — C.  A.  M. 


Phosphorus  in  soils  ;    Comparison   of  methods  fur 

the   determination    of .       W.    O.    Robinson. 

J.  Ind.  Eng.  Chem.,  1916.  8.  148—151. 

Accri!.\Ti-:  results  can  be  obtained  by  the  fusion 
method,  by  Washington's  method  ("  Clicm.  Anal, 
of  Rocks,"  Wiley  and  .Sons.  New  York,  1910, 
p.  162),  and  by  Fischer's  method  (liidrnat.  Mitt. 
IJodenkunde,  1913,  2,  541).  \'aiiadiuin  does  not 
interfere  if  it  be  reduced  with  ferrous  sulphate  aiul 
tlie  phosidiorus  precipitated  witli  luolylidate  a( 
15" — 20'C..  with  shaking;  it  is  not  neces.sary  to 
add  sulphurous  arid  to  jircveut  re-oxidation  of  the 
vanadyl  salt.  If  (Ik?  phospluuuoh  b(h»le  precipi- 
tate be  converted  into  m.ignesium  animoniuni 
phosphate  and  the  latter  determined  gravi- 
metncally,  without  allowing  the  precipitate  to 
staml  too  long,  it  is  not  necessary  to  reduce  the 
vanadium,  but  a  large  excess  of  the  reagen(^ 
must  be  used  and  the  mixture  digested  ai^l 
ai-'itated  mechanically  to  ensure  complete  pre- 
cipitation of  the  pliosplioinolybdate.  Tungsten 
and  titanium  in  the  quantities  present  in  .soils  do 
not  interfeie  witli  the  gravimetric  determination 
of  the  phosphorus.  Tlie  compo.-ition  of  the 
feathery  preci])itato  sometimes  formed  on  dissolv- 
ing the  phosphomolybdate  in  ammonia  dcpen(i.^ 
upon  the  n.iture  of  the  bases  present  in  tin' 
[  solution  liefore  precipitation.  Its  formation  can 
be  prevented  or  reduced  to  a  negligil)le  amount 
!  liy  operating  .so  that  the  phosphomolybdate  pre- 
cipitate does  not  adhere  to  the  sides  of  the  con- 
taining vessel  and  by  washing  it  thoroughly. — A.S. 
1 
Soil  ;     Ensi/tnes    of   a    relliilose-destroying  fungus 

{Penicillium  pinophilum)  from  the .     E.  I). 

Clark  and  F.  .M.  .Scales.    Proc.  Amer.  Soc.  Biol. 

Chem.,  Tenth  Annual  Meeting,  Dec.  1915,  31—32. 

Pcnicilliutn  pinophilum  was  found  to  lie  one  of  the 
most  active  destroyers  of  cellulose  yet  isolated 
from  the  soil.  Cultures  grown  on  solutions  con- 
taining ammonium  sulphate  or  peptone  as  a 
I  source  of  nitrogen,  reduced  added  filter  paper  to  a 
soft,  pulpy  condition  in  about  2  weeks  ;  the 
individual  fiVjres  of  the  paper  were  frayed  out, 
separated,  and  transparent.  Enzyme  preparations 
made  from  the  cultures  contained  sucrase,  omulsin, 
and  amidase  in  a  very  active  state,  whilst  lipase, 
diastase,  and  catalase  were  less  active.  Tests 
for  peptic,  tryptic.  and  ereptic  enzymes  and  for 
peroxidase  gave  negative  results  but  it  was  not 
impossible  that  these  enzymes  were  present  in  the 
growing  fungus. — W.  P.  .S. 

Phosphalie    manuring  ;     Accumulated    fertility    in 

grass  land   in   consequence  of .     W.   Somei- 

ville.     J.  Board  Agric,  1916,  22,  1201—1200. 

To  ascertain  the  residuary  value,  from  an  aialile 
point  of  view,  of  basic  slag  applied  to  grass  land, 
five  distinct  .soil  types  were  used  for  growing  oats, 
wheat,  and  mustard  in  pots.  Ten  pots  w  ere  used 
for  each  soil,  five  being  filled  with  soil  that  had 
received  |)hosphc'vtic  dressings  in  previous  years, 
and  the  remainder  with  untreated  soil.  The 
treated  grass  land  soil  was  found  to  be  the  more 
fertile!,  and  the  increased  fertility  varied  with  the 
amount  of  slag  that  had  been  applied,  with  the 
period  of  time  during  which  the  soil  had  been 
treated,  and  with  the  nature  of  the  soil.  The 
average  increase  shown  by  five  crops  in  the  five 
soils  was  27 %.  As  the  treated  sods  .showed  a 
higher  nitrogen  content  than  the  untreated,  anil 
as  tlie  latter  responded  to  the  subsequent  applica- 
tion of  rape  meal,  whereas  the  former  ilid  not,  it 
is  inferred  that  the  accumulated  fertility  in  the 
grass  land  was  due  to  the  nitrogen  stored  up  by 
the  leguminous  plants  which  thrive  in  soil  dressed 
with  basic  sl.ig,  the  phosphatii-  residues  contri- 
buting but  little  to  the  accumulated  fertility. 
The  application  of  the  rape  meal  caused  an  increase 
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of  only  5  %,  hence  it  is  calmUated  that  the  nitrogen 
.stored  up  in  an  acre  was  greater  in  amount  tlian 
that  present  in  7  cwt.  of  rape  meal.  The  resiiluarj- 
value  jf  the  phosphate  applied  to  grass  land  is 
considerable. — E.  H.  T. 


,      Nitrogen  ;      The     increase     of  ■ 


■  in     fermenting 


manures.     \\.  K.  Tottingham.     .T.  Biol.  Chem., 
1016.24,221—22.5. 

Ix  a  mixture  of  cow  and  horse  mamire,  with  and 
without  harley  straw  litter,  the  amount  of  nitrogen 
present  showed  an  increase  after  two  weeks  and 
after  tour  weeks  of  fermentation,  the  gain  Ijeing   ' 
much  greater  in  the  case  of  the  littered  manure. 
Later    the     nitrogen    decreased,     and    after     12 
weeks  there  was  an  absolute  loss.     Similar  experi- 
ments  on   cow  and   horse  manure   (2:1)  in  lots  • 
of  C-25  kilos.,  kept  in  loosely  covered  galvanised 
iron  buckets  in  a  warm  room  for  4  weeks,  showed 
a  gain  of  4-76 "o  of  nitrogen  vdt\\  a  coarse  wheat 
straw  Utter,  a  gain  of  ;5-7l°o  with  a  finer  wheat 
straw,  and  a  loss  of  o-22  "o  when  no  litter  was  used. 
The  gains  were  much  smaller  than  those  previously  1 
obtained  with  barley  straw.     Although  bacterio- 
logical examination  failed  to  indicate  the  presence 
of    azotobacter,    quantitative    tests  proved   that 
the  manure  contained   nitrogen-fixing    organisms 
of  considerable  activity.     Investigations  on  field 
plots  are  being  made  to  ascertain  if  the  nitrogen 
fixation  is  of  agricultural  importance.     It  would  , 
appear   that    a    manure    gains    in    nitrogen    and 
appreciates  in  value  by  restricting  its  fermentation  I 
in  the  early  stages. — E.  H.  T. 

Insoluble    nitrogen    in    fertilisers;     Activity    and 

availahility   of as   shoicn   by   chemical   and 

vegetation  tests.  F.  R.  Pember  and  B.  L.  Hartwell. 
J.  Ind.  Eng.  Chem.,  1916,  8,  246—251. 

The  results  described  were  obtained  by  pot 
experiments  on  oats  and  rye  under  greenhouse 
conditions  in  the  Rhode  "  Island  Agricultural 
Experiment  Station.  The  nitrogen  of  "  garbage 
taiucage  "  and  of  aluminium  nitride  had  no  effect 
on  the  growth  of  the  plants.  The  nitrogen  of 
blood  which  had  been  extracted  with  water. 
and  of  "  animal  tankage  "  proved  as  available 
as  the  nitrogen  of  unwashed  blood.  Castor 
pomace  and  rape  meal  gave  good  results  as  sources 
of  water-insoluble  nitrogen  for  oat  plants,  wlulst 
Eanona  tankage  gave  poor  results.  Calcium 
cyanamide.  applied  at  the  rate  of  165  lb.  of 
nitrogen  per  acre,  proved  injurious  to  youne  plants, 
but  the  plants  recovered  and  made"  fair  growth 
siibsequently.  The  nitrogen  of  soot  had  an 
availability  of  56  compared  with  SO  for  the  nitrogen 
of  dried  blood,  whilst  that  of  oxamide  was  about 
equal  to  that  of  blood  and  of  sodium  nitrate. 
With  regard  to  chemical  methods,  the  use  of 
alkaline  permanganate  gave  results  agreeing  much 
more  closely  with  those  obtained  bv  vegetation 
experiments  than  did  neutral  permanganate. — A.S. 

Citrate-insoluble  phosphoric  acid ;    Proposed  new 

method  tor  [determination  of] .    C.  H.  Hunt. 

J.  Ind.  Eng.  Chem.,   1916,  8,  251 — 2oB. 

The  sample  is  digested  as  in  the  American  official 
method  for  the  determination  of  total  phosphoric 
acid  (Bull.  107.  U.S.  Dept.  Agric.  Rev.  Ed.,  p.  4), 
excess  of  ammonia  is  added  to  an  aliouot  portion 
of  the  solution,  and  the  P.O^-content"  of  the  pre- 
cipitated tricalcium  phosphate  is  deternuned. 
The  ratio  between  the  citrate-insoluble  P..O5 
-and  the  P,05  thus  precipitated  bv  ammonia"  is 
fairly  constant,  and  by  dividing  the  fatter  value  by 
^o,  a  result  is  obtained  which  does  not  differ 
from  the  content  of  citrate-insoluble  P-O5  deter- 
mined by  the  official  method,  to  a  greater  extent 
than  do  results  obtained  bv  diflerent  analvsts 
"®iD?^ne  latter  method.  It  mav  prove  possible 
"to  obtam  still  more  concordant  results  by  using 


different  factors  for  different  types  of  fertilisers. 
The  method  does  not  appear  to  be  applicable 
to  superphosphates,  probably  because  a  large 
proportion  of  the  caUium  is'  removed  with  the 
water-soluble  phosphoric  acid. — A.  S. 

Potash  from  kelp.    I.  F.  Laucks.    Met.  and  Chem, 
Eng.,   1910,   14,  301—308. 

Kelp  {Xereocyslis  luetkeana)  at  Puget  Sound  is 
cut  by  a  system  of  knives  which  operate  several 
feet  below  the  surface  of  the  water.  The 
mechanism  is  worked  from  a  "  scow,"  secured  to 
a  tug  ;  at  high  tide  it  has  a  cutting  capacity  of 
100  tons  of  green  kelp  (containing  92^93%  water) 
in  6  hours,  and  at  low  tide  a  greater  capacity. 
A  conveyor  passes  the  material,  as  cut,  to  a 
chopping  machine,  from  which  it  is  received  by 
another  conveyor  and  piled  on  deck.  Unloading 
is  eftectedby  hand,  toa  conveyor  which  delivers  to 
storage  bins.  Much  potash  liquor  is  squeezed  out 
by  natural  compression  in  the  bins,  and  the  residual 
moisture  is  expelled  in  a  direct -heat  rotary  drier, 
provided  with  dust  chambers,  the  feed"  being 
sliredded,  to  ensure  uniform  drying  and  a  product 
fine  enough  to  mix  with  other  fertilisers.  Loss 
of  nitrogen  during  drying  is  prevented  by  feeding 
the  kelp  at  the  fire  end  of  the  drier  and  regulating 
so  as  to  retain  5 — 10  °o  of  moisture.  The  potash  is 
readily  recovered  from  the  dried  product  by 
leaching,  and.  with  80"^  muriate  at  835  (£7  6s.) 
per  ton,  the  working  of  kelp  is  considered  profitable. 
The  cost  of  harvesting  and  unloading  the  green 
kelp  is  49  cents  (2s.)  per  ton,  and  that  of  drying, 
25 — 50  cents. — F.  Sodx. 

Germination  ;    Influence  of  hydrogen   peroxide  on 

.      E.   Demoussy.      Comptes    rend.,    1916, 

162,  435—438. 

Seeds  of  garden  cress,  seven  years  old.  did  not 
germinate  when  kept  at  27^  C.  partlv  immersed  in 
water;  but  at  10= — 14=  C,  25%  "of  the  seeds 
germinated,  though  this  temperature  is  much 
less  favourable  to  the  germination  of  fresh  seeds 
than  the  higher  one.  In  water  containing  0-25% 
of  hydrogen  peroxide,  renewed  daily,  40  "o  of 
the  seeds  germinated  at  27=  C.  and  45%  at 
10 — 14°  C.  The  negative  results  obtained  in 
pure  water  at  27=  C.  are  attributed  to  asphyxia- 
tion of  the  seeds  due  to  the  rapid  development 
of  parasitic  organisms  at  this  temperature  ;  under 
conditions  of  more  complete  aeration,  viz.,  in 
moist  sand,  25  °o  of  the  seeds  germinated  at  27='  C. 
Hydrogen  peroxide  not  only  prevents  the  growth 
of  parasitic  organisms  but  also  pro\ides  the  seeds 
with  oxygen.  The  fact  that  seeds  sometimes 
give  better  results  in  the  soil  than  in  tests  of 
germinative  power  carried  out  in  warm  water, 
has  been  recognised  in  practice,  e.g.,  with  beet 
seeds. — J.  H.  L. 

Composition  of  adipocere.     Ruttan  and  Marshall. 
See  XII. 

Xeic    methods    for    the    analysis    of    lime-sulphur 
solutions.     Chapiu.     See  XIXb. 

Patents. 

Fertilisers  [from  molasses  refuse].  W.  P.  Thompson, 
Liverpool.  From  A.  1.  Kaplan,  New  York 
Eng,  Pat.  9270,  June  24,  1915. 
Molasses  refuse  is  concentrated  in  a  triple 
vacuum  effect  to  about  44=  B.  (sp.gr.  1-44),  and 
30  to  50  °o  of  its  weight  of  mineral  phosphates, 
bone-meal,  or  guano  is  added.  The  resulting 
mixture  is  treated  with  the  necessary  amount  of 
sulphuric  acid  of  about  66=  B.  (sp.gr.  1-84).  to 
produce,  on  coohng.  a  dry  fertiliser  containing 
potassivmi  sulphate,  soluble  phosphate;  and  nitro- 
genous matter. — B.  X. 
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Fertilisers  :  Process  of  making  • 


.  S.  B.  New- 
berry and  11.  X.  Barrett.  Bavbridac  Ohio. 
U.S."  Pat.  1.173..i03,  Feb.  29.  1910.  Date  of 
appl..  Mar.  15.  1912. 

I*ULVEKlSEn  natural  phosphate  is  mixed  with  5% 
to  24  "o  of  alkali  bisulphale  and  heated  in  an 
oxidisintr  atmosphere  tt>  a  teniperat\n'e  of  from 
2501V  to  2S00  F.  (1370  —1510  C.)  until  the 
sulphate  is  substantially  de  -omposed.  The  heating 
is  eontinued  for  from  20  to  70  minutes  longer  in 
order  to  expel  the  liberate<l  sulphur  dioxide,  and 
to  render  the  phosphoric  aeid  eitrate-soluble. 

—J.  B.  C.  K. 


Ferlillser  :  Process  of  making  - 


.  S.  B.  New- 
berrv  and  H.  X.  Barrett.  Bavbridce,  Ohio. 
U.S."  Pat.  1.174. 170.  .Mar.  7,  1916.  Date  of 
appl.,  Oct.  21.  1911. 

A  CHARGE  of  mineral  calcium  phosphate,  alkali 
chloride,  and  a  substance  yieldini:  sulpluu'  dioxide, 
is  calcined  at  a  gradually  increasing  temperature 
xmtil  it  becomes  nearly  wliite  )iot.  by  making  it 
travel  continuously  towards  the  som-ce  of  heat. 
It  is  also  stirred  continuously  to  elTect  its  intimate 
contact  with  the  gases  evolved,  in  particular  with 
the  sulphur  dioxide  and  steam.  The  chloride  is 
converted  into  sulphate,  which  is  decomposed  at  a 
higher  temperature,  yielding  sulphur  dioxide.  The 
hydrogen  chloride  is  recovered. — E.  H.  T. 

Combined  process  of  treating  felspathic  and  phos- 
phate  rock.     U.S.    Pat.    1.172,420.     See   VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

VI.     Vobi- 


31aple    products;    Analysis    of - 


metric  basic  lead  acetate  test  for  purity  of  maple 
syrup.  J.  F.  SneU.  N.  C.  MacFarlane,  and  G.  J. 
Van  Zoeren.  J.  Ind.  Eng.  Chem..  1916,  8, 
241—243.  (See  also  this  J.,  1913,  954  ;  1914. 
154,  367,  507.) 

The  s\Tup  is  diluted,  boiled  until  the  temperature 
reaches  219=  F.  (104"  C).  filtered  through  cotton- 
wool, and  cooled  :  10  c.c.  is  then  diluted  to  100  c.c, 
and  CO  c.c.  of  tlic  diluted  syrup  is  treated  with 
10  c.c.  of  a  solution  of  ba-sic  lead  acetate,  added 
1  c.c.  at  a  time,  at  a  coastant  temperature,  the 
electrical  resistance  of  the  original  diluted  syrup 
and  of  the  mixture  after  the  addition  of  "each 
c.c.  of  lead  acetate  solution  Ijeing  measured  by 
means  of  a  dip  electrode  (Van  Zoeren.  J.  Amer. 
("hem.  Soc.  ilarch.  1916  ;  see  also  Van  Suchtelen 
and  ItAno.  J.  Amer.  Chem.  Soc.  1914.  36,  1793). 
A  graph  is  plotted  with  volumes  of  lead  acetate 
solution  as  abscissa?  and  resistances  as  ordinates. 
With  70  genuine  maple  syrups,  the  volumetric 
lead  number,  i.e.,  the  abscissa  of  the  point  of 
intersection  of  two  straight  lines  forming  the  graph, 
ranged  from  4-9  to  6-6.  Of  20  syrups  containing 
30%  of  sucrose  syrup.  17  gave  smootli  curves.  Of 
20  s>Tups  containing  40  "„  of  sucrose  syrup.  18 
gave  smooth  curves,  and  the  remaining  two  gave 
points  of  intersection  outside  the  Umits  for  genuine 
syrups.  Of  18  adulterated  and  non-maple  syrups, 
12  gave  smooth  curves.  3  gave  points  of  inter- 
section outside  the  limits  for  genuine  syrups,  and 
in  the  remaining  3  (cane  molasses),  the  electrical 
resistance  wa.s  not  appreciably  affected  by  addition 
of  hiasic  lead  acetate. — A.  S. 


Aeetylation  and  ncctolysis  of    cellulose  and  starch. 
B6esek«n  and  others.   See  V. 

Determination  of  irater  in  worts,  sugar  solutions, 
barley,  hops,  malt-combs,  and  yeast  by  the  carbide 
method.     Windisch  and  Glaubitz.    See  XVIII. 


Patents. 

.'^iiijar-making  process.  ,T.  Xavlov,  jun.,  Arlington, 
X..T.  U.S.  Pat.  1.172.303.  Fob.  22.  1916.  Date 
of  appl..  June  19.  1912. 

The  massecuite  is  delivered  continuously  to  » 
centrifugal  separator  from  whiih  the  s\igar  and 
molasses  .are  discharged  continiously  and  sepanitely; 
about  one-half  of  the  molasses  so  withdrawn  is 
lieated  to  at  least  200'  F.  (93"  O.)  and  returned 
immediately  and  directly  to  the  separator  at  the 
point  wliere  the  massecuite  entci's.  so  that  the 
latter  is  tliinned  and  separation  of  the  crj'stals 
facihtated.— J.  F.  B. 

Bret    slices;    Process    of   continuous    crtraction    of 

plant    slices,     in     partirular .     K.     Philipp, 

Magdeburg.     Ger.  Pat.  289.670.  M.ay  11,   1912. 

Extraction  takes  place  in  a  ditTusion-t rough  along 
which  the  slices  are  conveyed  against  a  counter- 
ciu'rent  of  water,  and  an  up-and-do\^n  motion  of 
tlie  individual  slices  is  produced  by  i-otary 
movements  of  the  blades  of  the  conveyor.  The 
end  of  the  trough  at  which  the  fresh  slices  enter  is 
tieeper  than  the  rest  and  a  portion  of  the  juice 
from  this  end  is  continuously  withdrawn,  heated, 
and  pumped  back,  in  order  to  heat  the  slices  at 
the  commencement  of  their  travel  along  the 
trough. — J.  H.  L. 

Beet  jtnces  (diffusion  or  expressed  juices)  ;  Process 

of  liming .     A.   Midler,   Hohenau,  Austria. 

fier.  Pat.  290,188,  Oct.  22,  1912. 

The  raw  juice,  at  or  before  its  admission  to  a 
heating  vessel,  is  treated  with  a  certain  pi-oportion 
of  limed  but  not  carbonated  juice  from  a  later 
stage  of  the  process,  to  produce  an  alkaline  reaction. 

—J.  H.  L. 

.'^larrh  in  granular  form  and  process  of  making  the 
same.  Starch  product  and  method  of  making  the 
same.  Ij.  P.  Bauer.  Chicago,  111.,  Assignor  lo 
Corn  Products  Refining  Co.  U.S.  Pats.  (A) 
1.175,113  and  (B)  1.175,114,  Mar.  14,  1916.  Date 
of  appl.,  June  21,   1915. 

(.\)  The  product  consists  of  ungelatinised  starch 
in  relatively  hard,  compact  pellets,  which  flow 
readily  when  the  material  is  handled  in  bulk,  and 
^\h^ch  break  down  in  water  forming  a  milky  liciuid, 
without  residue.  (B)  Starch  is  mixed  with  a- 
bin<ling  material  ("  mazam,"  a  dextrin  of  high 
molecular  weight)  in  liquid  form,  and  the  mix- 
ture is  comminuted  and  dried  in  a  current  of  air, 
so  th.at  no  apprecialde  gcl.itinisat  ion  occurs  and  a 
jiroduct  is  obtained  consisting  of  relatively  hard 
pellets  which  break  down  in  water  at  the  ordinary 
temperature  forming  a  milky  licpiid  without 
residue.— J.  H.  li. 

Sugar  from  sugar-cane,  sorghum,  atid  the  like  ;  Pro- 
cess of  and  apjiardfus  for  extracting .     W. 

.Soarl)v.  Puunene.  Hawaii.    Eng.  Pat.  4091, Mar. 
15,  19"l5.   Under  Int.  Conv.,  June  29,  1914. 

See  U.S.  Pat.  1,146,456  of  1915  ;  this  J.,  1915,  917. 

Fertilisers  [from  molasses  refuse],    Eng.  Pat.  9270. 
See  XVI. 


XVm.— FERMENTATION    INDUSTRIES. 

TFa^cr  in  worts,  sugar  solutions,  barley,  hops,  mall- 

combs,  and  yeast ;    Determination  of hy  the 

carbide  method.    W.  AVindisch  and  M.  Glaubitz. 
Woch.  Brau.,  1915,   32,  389—391,  397—398. 

Application  of  Campbell's  method  (this  .T.,  1913, 
67)  to  barley,  malt,  malt-combs,  and  dried  yeaat. 
irave  residts  slightly  (but  never  more  than  0-3%) 
higher  than  those  obtained  by  drying  at  105"  C.  by 
the  German  Congress  methods.     The  results  with* 
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hops  were  also  0  3 — 0-4  "i  liisrher  Mian  by  dryinsr  in  a 
HotTniann  apparatus.  These  ilitTcrenees  may  be 
due  to  s;lif:ht  cliemii-al  changes  in  the  uiaterials 
at  the  liigh  teniperatiiros  employed  in  drying. 
Diflicidties  were  encountered  in  applying  the 
carbide  method  to  malt  worts  and  test  solutions 
of  sucrose  and  maltose.  The  use  of  sand  as  an 
absorbent  material  in  the  apparatus,  was  found 
impracticable  o\^iug  to  caking,  and  dried  filter 
paper  was  therefore  employed.  .Although  only  a 
small  quantit>  (0  2 — 0-4  grm.)  of  Iiq\nd  was  used 
in  each  determination,  the  evolution  of  gas  at  the 
commencement  of  the  action  was  often  far  too 
rapid,  but  some  good  lesults  were  obtained  which 
indicated,  for  ihc.  test  sugar  solutions,  about  0  1% 
more  water  than  was  actually  present,  and  for  the 
malt  wort  about  01 — 0-2  "„  more  than  was  found 
pyknonietrically  by  application  of  K.  AVindisch's 
modified  Balling's  table. — J.  H.  L. 

Wine;  Deleclion  of  small  quantities  of  oxalic  acid 

in .     H.  KreisandW.  I.  Baragiola.  Schweiz. 

Apoth.  Zeit.,  1915,  53,  397 — 400.     J.  Chem.  Soc, 
1916,  110,  ii.,  158. 

Oxalic  acid  is  added  occasionally  to  wine  to 
decrease  the  quantity  of  calcium  salts  present  and 
to  increase  the  "  residual  acidity  "  ;  even  when 
the  quantity  of  oxalic  acid  added  is  insuiYicieut  to 
precipitate  the  whole  of  the  calcium,  a  small 
quantity  of  oxalic  acid  rem.ains  in  solution  owing 
to  the  solubility  of  calcium  oxalate  in  the  presence 
of  tartaric  acid.  To  detect  a  small  quantity  of 
oxalic  acid  in  wine.  50  c.c.  of  the  sample  is  heated 
to  boiling.  3  c.c.  of  r>°'o  calcium  cldoride  solution 
is  added,  and  the  mixture  is  rendered  ammoniacal  ; 
acetic  acid  is  now  added  to  the  hot  solution  until 
the  latter  is  just  acid  in  reaction  (an  excess  of  acid 
must  be  avoided),  the  mixture  is  cooled,  sub- 
mitted to  centrifugal  action,  and  the  sediment 
examined  under  the  microscope.  Characteristic 
crj-stals  of  calcium  oxalate  will  be  observed  if  the 
wine  contained  as  little  as  002  gim.  of  oxalic  acid 
X>er  litre.  Still  smaller  quantities  (001  grm.  per 
litre)  of  oxalic  acid  may  l>e  detected  by  treating 
50  c.c.  of  the  wine  (cold)  with  2-5  c.c,  of  S^o 
calcium  chloride  solution,  2-5  e,c,  of  acetic  acid, 
and  5  c.c.  of  saturated  soiliuin  acetate  solution. 
After  twenty-four  hours,  the  mixture  is  shaken 
in  order  to  disturo  the  sediment  of  calcium  oxalate 
(if  present);  the  greater  part  of  the  precipitated 
calcium  tartrate  .adheres  to  the  bottom,  of  the 
vessel.  The  liquid  is  now  submitted  to  centrifugal 
action,  the  sediment  triinsferred  to  a  small,  dra\\  n- 
out  tube,  again  submitted  to  centrifugal  action, 
and  examined  microscopically.  The  calcium  oxal- 
ate contained  in  the  cell  tissue  of  grapes  doej  not 
find  its  way  into  the  must  or  wine. 

Pineapple  u-ine  :  Organisms  of .  H.   Fouque. 

Comptes  rend..  1910.   162.  433—435. 

Pour  organisms  were  isolated  from  pineapple 
juice  which  had  fermented  spontaneously.  Tno 
of  them,  designated  provisionally  b  and  d.  are 
Saccharomycetes.  The  yeast  rf.  which  appears  to  be 
the  principal  agent  in  the  natural  fermentation  of 
the  juice,  forms  cells  ranging  in  size  from  8-3  by 
0-7jj  to  5-8  by  3  0^,  and  sporulates  readily  even 
on  wort-agar  but  never  produces  more  than  two 
.spores  per  ascus.  The  yeast  b  ferments  pineapple 
juice  less  rapidly  than  d  ;  it  sporulates  readilv  on 
gypsum  blocks,  producing  1 — 4  spores  per  ascus. 
If  is  probably  a  variety  of  .'>.  eUipsoidcus.  but 
differs  from  the  type  in  its  greater  invertase 
*<'*jvity.  and  in  the  form  of  its  giant  colonies, 
which  are  conical.  The  other  t\^o  organisms 
isolated,  «  and  c,  are  intermediate  in  character 
between  mycoderma  veasts  and  toru'a?.  They 
possess  only  a  feeble  fermenting  poT\er  and 
appear  to  play  a  minor  part  in  the  natm-al  fer- 
mentation of  pineapple  juice. — J.  H.  L. 


Alcotwl-icaier   mi-clurcs ;    Boiling   and    condcnsinij 

points    of .      v.    N.    Evans.     J.    Ind.    ling. 

Chem.,  1910,  8,  200—202. 

500  c.c.  of  95%  alcohol  was  distilled  at  a  uniform 
rate  of  1  diop  iier  second  in  a  1  lit*e  flask  fitted 
with  a  thermometer,  graduated  to  0  1- ('.,  with 
its  bulb  just  hclow  the  outlet  tube.  The  tem- 
pei'ature  was  observed  wlieu  7-5  c.c.  liad  distilled 
over,  and  distillation  continued  until  15  c.c.  was 
collected.  The  mean  ot  the  percentages  of 
alcohol  in  the  liquid  in  the  flask  before  and  after 
distillation,  as  ascertaincil  from  tlie  density,  by 
the  aid  of  Jlendelejeff's  ta'.le.  was  taken  to  repre- 
sent the  composition  of  llie  liquid,  and  the  per- 
centage of  alcohol  in  the  distillate  was  taken  to 
represent  the  comiiosition  ot  the  vapour  at  t?ie 
temperature  observed  wlicn  7-5  c,c.  of  distillate 
had  been  collected.  After  adding  15  c.c.  of 
water  to  the  liquid  in  the  flask,  the  operations 
were  lepeated.  and  so  on,  results  being  thus 
obtained  for  43  alcoliol-water  mixtures  with 
dilferent  percentages  of  alcohol  up  to  95,  Curves 
were  plotted  .showing  the  relation  bet^^■een  the 
composition  of  the  vapour  and  of  the  liquid,  on 
the  one  band,  and  the  boiling  point  (corrected  foi- 
barometric  pressure  and  the  exposed  mercnrv 
column  ot  the  thermometer)  on  the  other.  From 
the  curves  the  values  given  in  the  following  table 
were  estimated,  liy  means  of  which  it  is  possilde 
to  determine  approximately  the  alcohol  content  of 
any  alcohol-water  mixture  from  its  boiling  point. 


Alcohol, 

Alcohol, 

Alcohol, 

weight  pep 

weight  per 

weight  per 

B.pt., 

per  cent,  in: 

B.pt.. 

percent,  in: 

B.pt., 
"C. 

per  cent,  in : 

°C. 

I 

liquid. 

-raponr. 

liqaid.  i  vjipour. 

liqaid. 

vapour. 

78-2 

91 

92 

82-0 

41 

79 

91-5 

8 

55 

78-4 

85     i     89 

82-5 

36 

78 

92-0 

8 

53 

78-6 

82 

88 

83-0 

33 

78 

92-5 

7 

51 

78-8 

80 

87 

83-5 

30 

77 

93-0 

6 

49 

79-0 

78 

86 

84'0 

27 

76 

93-5 

6 

46 

79-2 

76 

85 

84-5 

25 

94-0 

44 

79-4 

74 

85 

85-0 

23 

74 

94-5 

5 

42 

79-6 

72 

84 

85-5 

21     1     73 

95-0 

4 

39 

79-8 

69 

84 

86-0 

20 

72 

95-5 

4 

36 

80-0 

67 

83 

86-5 

18 

71 

96-0 

3 

33 

80-2 

64 

83 

87-0 

17 

70 

96-5 

3 

30 

80-4 

62 

82 

87-5 

16 

69 

97-0 

9: 

27 

80-6 

59 

82 

88-0 

15 

68 

97-5 

?, 

23 

80-8 

56 

81 

88-5 

13 

67 

98-0 

1 

19 

81-0 

53 

81 

89-0 

12 

65 

98-5 

1 

15 

81-2 

50 

80 

89-5 

11 

63 

99-0 

10 

81-4 

47 

80 

90-0 

10 

61 

99-5 



5 

81-6 

45 

80 

90-5 

10 

59 

100 

0 

0 

81-8 

43 

79 

91-0 

9 

57 

— A.  S. 

Sulphite  liquor  ;  Proposed  method  for  the  profitable 

utilisation  of  u-aste .     H.  V.  Tart-ar.     J.  Ind. 

Eng.  Chem.,  1910,  8,  226 — 228. 

ExPKRiJiTSXT.s  made  with  a  small-scale  plant 
capable  of  treating  500  gallons,  led  to  the  following 
simple  process  for  the  production  of  alcohol  from 
sulphite-ceUidose  waste  lye,  which  has  several 
advantages  over  Ekstrcim's  process  (see  this  J.. 
1910,  810),  among  others  the  fact  that  no  special 
yeast  is  required.  Tlie  liquor  is  treated  with  a 
quantity  of  dilute  (1  :  3)  sulphuric  acid  equivalent 
to  its  content  of  total  sulphurous  acid,  and  con- 
centrated, preferably  in  vacuo,  at  a  temperature 
not  above  85°  C.  to  half  its  bulk,  the  sulphur 
dio:?vide  expelled  being  utilised  for  the  preparation 
of  l>isvdphite  solution.  The  concentrated  liquor 
is  treated  ^ith  a  small  quantity  of  potassium 
permanganate  (t  oz.  to  500  galls,  of  original  liquor) 
to  oxidise  any  remaining  sulphurous  acid,  made 
neutral  to  litmus  by  means  of  lime,  allowed  to 
settle,  and  the  clear  solution  acididated  with  01% 
of  sulphuric  acid,  and  fermented  with  brewers' 
yeast  for  40 — CO  hours  at  27"  C,  the  liquid  being 
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kept  agitated.  The  concentrated  liquor  contains 
aliout  5"o  of  fermental>lo  sufrar,  and  tlie  yield  of  ' 
alcohol  ranges  from  070  to  OSti^^  by  vol.  on  the 
original  liquor  ;  in  ."x  properly  controlled  plant, 
with  precautions  agaiiL^t  volatilisntion,  a  yield  of 
1  ^\,  of  alcohol  should  l>e  attainable.  The  residue 
left  after  distillation  is  not  noticeably  toxic  to 
tish  when  diluted. — A.  S.  j 

! 

En:t;mes  of  a  cellulose-destroying  fungus  from  the  ' 
soil.  Penicilliutn  pinophilum.    Clark  and  Scales. 
■Scf  XVI. 

Indirect  method  of  determining  pyrimidine  groups 
in  nucleotides.     Jones.     5ft' XX. 


XIXa.— FOODS. 


Milk 


Destruction  of  bacteria   in   large  i-olumes  of 

by  mean.1  of  electricity.     F.  C.  Lewis.     J. 

Board  Agric.  1916.  22,  1229—1238. 

By  subjecting  cow's  milk  for  a  .«hort  time  to  a  high 
voltage  current,  the  number  of  bacteria  is  very 
greatly  reduced,  and  organisms  of  the  coli 
type,  and  also  B.  tuberculosis,  are  completely 
exterminated.  The  milk  is  passed  from  a  covered 
receiving  tank  into  a  constant  level  tank,  from 
which  it  flows  by  gravity  through  a  horizontal 
stout  glass  tube  built  in  sections,  mounted  on  a  j 
slate  panel,  and  containing  three  electrode  cham- 
bers also  of  glass.  In  each  of  the  latter  is  a  copper 
electrode  i  in.  thick,  connected  by  a  flat  plate  1 
to  an  electric  cable  conve^-ing  a  direct  current  of  I 
2000— 3000  volts.  On  either  side  of  this  "  lethal  "  j 
tube  is  a  short  aluminium  earthing  tube  to  pre-  ; 
vent  leakage  of  electricity,  and  other  devices  are 
used  to  protect  the  operator  from  shock.  The 
milk  passes  from  the  lethal  tube  through  a  bent  i 
tube  fitted  with  a  thermometer  into  a  small  testing  j 
tank,  of  which  there  are  two,  and  thence  into  the 
main  container  where  it  can  be  cooled.  The 
regulation  of  the  electric  current  and  of  the  flow 
of  milk  requires  7 — 8  mins.,  but  thereafter  the 
process  is  continuous  and  almost  automatic. 
During  this  treatment  the  chemical  composition 
of  the  milk,  and  the  enzymes  in  it,  remain  un- 
changed ;  the  natural  taste  is  preserved  ;  the 
butter-forn\ing  property  is  unaffected  ;  and  its 
use  as  a  medium  for  culture  ferments  is  not  in- 
validated. The  apparatus  is  easily  cleaned  and 
the  initial  cost  is  low.  The  total  cost  of  working 
with  electricity  at  1  Jd.  per  unit  is  l}d.  per  gallon 
of  mUk  when  an  electric  motor  is  used  ;  with  gas  as 
motive  power  (2s.  8d.  per  1000  cub.  ft.)  0-9t)d.,  and 
with  producer  gas  (anthracite  'Ms.  per  ton)  0-85d. 
The  electrical  consumption  is  about  0-43  unit 
per  gaUon.— E.  H.  T. 

Goal's  milk  ;    The  soluble  and  insoluble  compounds 

of .    A.  W.  Bosworth  and  L.  L.  Van  Slvke. 

J.  Biol.  Chem.,  1910,  24,  177—185. 

By  filtering  goat's  milk  through  a  porous  earthen- 
ware fUter,   the  substances  in  true  solution  were 
separated  from  those  in  suspension  or  in  colloidal  I 
solution  (see  this  J.,  1915,  297).     Sugar,  potassium, 
sodium,  and  chlorine  were  found  in  the  former,  | 
fat  and  casein  in  the  latter  ;    albumin,  inorganic  j 
phosphates,  calcium  and  magnesium  compounds, 
and   citrates   were   partly  in  solution   and   partly 
suspended    or    present    as    colloids.     The    soluble 
portion  or  serum  of  fresh  goat'.s  mUk  has  a  faint  i 
greenLsh-yellow    tint,    is    slightly    opalescent,    but 
nearly    transparent.     The    insoluble     fraction    is   | 
grey  to  greenish-white,  glistening,  and  gelatinous  :   ; 
when  added   to   water,   the   liquid   resembles   the  * 
original  milk  in  appearance,   and  except  for  the  i 
separation  '>f  fat  globules  the  suspension  persists  i 
almost    indefinitely.     U'hen    purified    l>y    shaking 
with  water  and   filtering  several   times,   the   in-  [ 


soluble  portion  was  foimd  to  consist  of  neutral 
calcium  caseinate.  <H-  and  tricalcium  iilmsphates, 
and  magnesiiun  i)hosi)hatcs.  Tlu>  aqueous  sus- 
pension is  neutral  to  phcnolplitbalcin,  but  on 
treatment  with  normal  potassium  oxalate  reacts 
strongly  alkaline,  pvobablv  owing  to  the  formation 
of  the  soluble  alkaline  tripotassiuni  pl\ospliate. 
This  view  was  conln-mcd  by  a  iiuantitative  com- 
parison of  the  amounts  of  acids  and  ba*;es  present, 
the  amount  of  calcium  l>eing  in  excess  of  that 
required  to  form  neutral  salts  with  the  phos- 
phoric acid  and  casein  present.  After  adding 
normal  potassiunj  <ixalate.  filtering,  and  titrating, 
the  acidity  of  the  whole  milk  is  found  to  be  greater 
than  that  of  tlie  serum,  jirolialily  because  tlie 
water  ilissolves  relatively  more  acid  than  base 
from  tlie  dicalcium  pliospli.'ite.  The  lower  acidity 
obtained  wlien  the  calcium  has  been  removed  by 
the  oxalate  is  believed  to  represent  the  real  acidity 
of  the  milk.  l<>om  the  quantitative  results 
obtained  it  is  possil)le  to  deduce — in  a  provisional 
manner — the  nature  and  amount  of  each  separate 
salt  present  in  the  milk. — E.  11.  T. 

Cow's,  goat's,  and  human  milk  :     A  coinparsion    of 

the  composition  of .  .\.  W.  Bosworth  and  L.  L. 

Van.Slyke.  J.  Biol.  Chem.,  lOKi,  24,  187— 18£). 

Whereas  human  milk  contains  no  insoluble 
phosphate,  that  of  goats  contains  tricalcium  and 
di-  and  trimagnesium  phosphates,  and  the  insohilile 
phosphate  in  cow's  milk  is  the  dicalcium  salt. 
-Vs  regards  soluble  phosphates,  human  milk  con- 
tains monomagnesium  ami  monopotassium  phos- 
phates ;  goat's  milk,  monopotassium  pliosphate, 
and  cow's  milk,  the  monomagnesium  jind  dipotas- 
sium  salts.  The  phosphate  content  of  hum.an  milk 
is  much  below  that  of  the  other  two  kinds. 
Potassium  citrate  is  present  in  all  three  kinds  ; 
cow's  and  human  milk  contain  also  sodium  citrate. 
Cow's  milk  contains  the  most  chloride,  goat's  milk 
the  least.  The  latter  contains  calcium,  potassimn, 
and  sodium  chlorides,  the  two  others  oidy  calcium 
chloride.  The  amount  of  total  salts  in  human 
mUk  is  about  one-third  of  that  in  the  other  two 
sorts  ;  the  number  of  salts  is  greatest  in  goats' 
mUk  and  least  in  human  milk. — E.  H.  T. 

Milk;     Chemical  changes  in   the  souring  of . 

L.  L.  Van  Slvke  and  A.  \V.  Bosworth.    J.  Biol. 
Chem..  1916.'  24,  191—202. 

The  soluble  and  insoluble  portions  of  fresh  milk 
and  of  milk  inoculated  with  B.  lactis  acidi  ami  B. 
lactis  aerogenes  were  separated  by  filtration  through 
a  porous  cell  and  analysed.  Sixty  hours  after 
inoculation  the  soured  milk  contained  78%  of 
unchanged  lactose,  and  88-5  "o  of  that  decomposed 
was  converted  into  lactic  acid  ;  it  contained  no 
citric  acid.  The  insolul>le  inorganic  constituents 
were  rendered  water-soluble  by  the  action  of  the 
lactic  acid  :  the  albumin  passed  through  the  filter, 
and  the  calcium  caseinate  was  decomposed  into 
calcium  lactate  and  free  protein,  which  was  pre- 
cipitated. The  rate  and  extent  of  chemical 
change  was  investigated  on  a  sample  of  fresh, 
pasteurised  skim-milk,  inoculated  with  a  pure 
culture  of  B.  lactis  acidi.  and  maintained  at  32-3''  C, 
samples  being  analysed  at  varying  interval.< 
iluring  96  hours.  The  lactose  was  mostly  changed 
lietween  the  10th  and  the  24th  hours,  and  when 
0-7  "o  "f  lactic  acid  was  present  the  bacterial  action 
was  much  dindnished.  Tlie  greatest  increase  in 
acidity  takes  place  in  the  first  24  liours,  the  pro- 
duction of  lactic  acid  being  the  cause  in  the  serum, 
and  tlie  separation  of  free  casein  in  the  insoluble 
portion.  .Monocalcium  phosphate  goes  into  solu- 
tion witliin  13  J  hours  asacid  phosphate  (CalliPjO,) 
and  as  lactate  ;  the  calcium  present  as  ( aseinati' 
requires  24  hours  for  complete  solution  and  the 
insoluble  magnesium  1 1 J  hours.  The  albumin 
nitrogen  in  the  serum  is  rendered  soluble  in  14 
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hours,  the  rate  ot  sohition  increasing  with  the 
increase  of  acidity. — E.  H.  T. 

Wheat  flour  ;    Chemical  coxsliluiion  of  the  jnoteins 

of and  lis  rcldtion  to  b<ikinii  xIrciKith.    M.  J. 

BUsh.     J.   Ind.   Knj;.  Cheui.,   llilti,  8,' 13S— 144. 

AMMONlA-nitrojion.  humiii-nitrogen,  basic  nitrogen, 
and  iiionoamiin)  aciii-iiitrogon  were  determined 
in  samples  of  flour  of  dill'ei'eiit  linking  qualities 
by  Van  Slyke's  method  (this  J.,  1911.  771.  1135  ; 
1915,  llKi)  slightly  modified.  The  results  show 
that  there  are  characteristic  differences  in  the 
nitrogen  distribution  in  flours  of  ditt'erent  qualities, 
and  analysis  of  the  gliadin,  glutenin.  and  soluble 
proteins  separately  showed  that  these  difl'erences 
are  not  due  to  differences  in  tlie  nature  of  the 
proteins  present  in  strong  and  weak  flours 
respectively  ;  ^^ithin  the  limits  of  esperiniental 
error  the  indi\idual  proteins  were  found  to  be 
identical  in  chemical  constitution.  The  gliadin- 
glutenin  ratio  was  found  to  lie  more  nearly  constant 
in  floiu's  of  dilYerent  baking  qualities  than  has 
hitherto  been  supposed,  whereas  there  is  far 
greater  variation  in  the  content  of  so-called  soluble 
proteins  (albumin  and  globulin).  The  individual 
proteins  dift'er  widely  in  theh  content  of  ammonia- 
nitrogen,  and  it  is  suggested  that  determinations 
of  the  ammonia-nitrogen  in  the  flour,  in  extracts 
of  the  flour  made  with  various  solvents,  and  in  the 
crude  gluten,  after  hydi'olysis,  would  serve  as  an 
accurate  indication  of  the  amounts  of  the  various 
proteins  present  (compare  Bailey  and  Blish,  this 
J.,  1915,  1267).— A.  S, 

Protein  hydrolysis ;    Comparison  of  the  Sorensen, 
Van    Slylce,    and    colorimctric    methods   for    the 

determination  of .    V.  J.  Harding  and  R.  M. 

MacLean.        Proc.     Amer.     Soc.     Biol.     Chem., 
Tenth  Annual  Meeting,  Dec,  1915,  15 — 16. 

Serum    albumin    and    globuUn,    gluten,    fibrin, 

felatin,  casein,  nucleoprotein,  and  peptone  were 
ydrolysed  by  pancreatic  extracts  and  the  course 
of  the  hydrolysis  followed  l)y  the  Sorensen  form- 
aldehyde method,  the  Van  Slyke  method  (this  J., 
1911,  771,  1135),  and  the  colorimetric  method 
described  by  the  authors  (this  J.,  1915,  514). 
The  results  obtained  by  the  two  latter  methods 
agreed  with  each  other  and  were  higher  than 
those  given  by  the  Sorensen  method.  The  colori- 
metric method,  however,  sometimes  gave  lower 
results  when  applied  to  native  proteins,  probably 
due  to  the  reaction  being  confined  chiefly  to 
o-amino  groups. — W.  P.  ,S. 

Citrus   fruits ;      Utilisation    of    cull    Florida -. 

P.  A.  McDermott.     J.  Ind.  Eng.  Chem.,   1916, 
8,  136—138. 

A  coxsLDERABLE  proportion,  sometimes  as  much 
as  10  °„.  of  the  total  crop  of  citrus  fruits  in  Florida 
is  unsuitalde  for  packing,  and  much  of  this  "cull" 
fruit  is  wasted.  The  juice  from  the  cull  fruit  retains 
its  natiu-al  flavour  and  may  be  kept  without 
deterioration  for  2  years  if  it  be  pasteurised  at 
63° — 65"  C.  for  15  mins.,  the  air  being  displaced 
by  a  non-oxidising  gas,  or,  preferably,  the  con- 
taining vessel  sealed  by  the  vacuum  method. 
Orange  juice  is  best  pressed  from  a  quantity  of 
fmit  containing  10°,,  unpeeled,  but  in  the  case 
of  grape-fruit  the  peeled  fruit  oidy  should  be  used, 
with  5 — 10  "o  of  unpeeled  oranges  to  give  the 
desired  flavour.  Flavouring  oils  ot  satisfactory 
quaUty  may  be  recovered  by  distilling  the  ground 
peel  with  steam  at  greatly  reduced  pressure.  The 
Cttromyces  moiUds  described  by  Wehmer  (this  J., 
1913,  156)  will  grow  on  the" sterilised  juice  in 
presence  ot  calcium  carbonate  and  convert  a 
■considerable  proportion  of  the  residual  sugar 
into  citric  acid,  but  the  juice  does  not  contain 
sumcient  citric  acid  to  make  the  recovery  of  the 
latter  worth  while. — A.  S, 


Indirect  method  of  determining  pyrimidine  groups  in 
nucleotides.     Jones.     See  XX. 

Patents. 
Flo}ir  or  mill-slock;  having  a  high  starch  content ; 

Treatment  of and  apparatus  therefor.     J.  S. 

Remington,    Grange-over-Sands,    Lanes.       Eng. 
Pat.  4294,  Mar.  18,  1915. 

Flour  is  conducted  into  a  vertical,  cylindrical 
chamber  and,  while  tailing  through  the  latter 
in  a  finely  divided  condition,  is  subjected  to  the 
action  of  dry  steam,  the  quantity  of  steam  admitted 
being  insutHeient  to  heat  the  flour  to  the  bursting- 
point  of  the  starch  cells.  The  flour  then  falls 
do^^  n  a  zig-zag  channel  formed  of  iron  plates,  and 
heated  by  means  ot  a  steam  jacket,  so  that  the 
starch  cells  are  burst  and  the  moisture  content 
of  the  flour  is  reduced.  The  upper  chamber  of  the 
apparatus  may  also  be  heated  to  a  suitable  tempera- 
ture by  means  of  a  steam  jacket. — W.  P.  S. 

Flour  improwr  or  preparation  for  the  treatment 
of  flour  or  dough.  J.  S.  Remington,  (irange-over- 
Sands.    Eng.  Pat.  4295,  Mar.  18,  1915. 

An  extract  of  germs  of  wheat  or  other  grain, 
which  may  be  prepared  bv  digesting  the  germs 
(200  grms.)  with  water  (800  c.c.)  at  122'  F.  (50'  C), 
is  mixed  with  white  or  brown  sugar  (200  grms.) 
and  solid  phosphoric  acid  (2  grms.).  and  boiled 
until  of  the  consistency  of  honey.  The  addition  of, 
say,  lib.  of  the  preparation " to  280  1b.  of  flour 
causes  the  dough  to  be  more  spongy  and  to  yield 
larger  loaves,  which  keep  in  a  moister  condition 
than  those  made  from  untreated  flour. — C  A.  M. 

Milk  ;    Method  of  treating  ■ 


G.  Sinclair,  St. 
Paul,  Minn..  Assignor  to  0.  L.  Niles,  Anamosa, 
Iowa.  U.S.  Pat.  1,175,876,  Mar.  14,  1916. 
Date  of  appl.,  Aug.  13,  1914. 

To  prepare  mUk  containing  lactic  bacteria  without 
deleterious  organisms,  ordinary  mUk  is  heated 
slowly  to  about  65'  C.  and  aerated  meanwhile 
with  sterUe  air,  then  incubated  at  15'  C.  to  allow 
the  lactic  bacteria  to  develop,  next  heated  rapidly 
for  a  short  time  to  about  82'  C.  to  destroy  any  other 
organisms  remaining,  and  finally  cooled  rapidly 
and  if  necessary  again  incubated  at  15'  C. — J.H.L." 

Chocolate  ;    Process  of  carameling .     E.  L.  A. 


Saw.  Courbevoie,  France.    U.S.  Pat.  1,173,873, 
Feb.  29,  1916.    Date  of  appl.,  Apr.  30,  1913. 

See  Eng.  Pat.  12,362  of  1912  ;   this  J.,  1912,  1144. 
Tomato    extract ;     Process    of   making .        G. 


Frerichs,  Bonn,  Germany.    U.S.  Pat.  1,174,248, 
Mar.  7,  1916.     Date  of  appl.,  Mar.  19,  1914. 

See  Ger.  Pat.  269,813  ot  1913  ;    this  J.,  1914,  330. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Water ;     Modification   of  the  method  of  sterilising 

drinking by      sodium      hypochlorite.         V. 

Ferrand.  Comptes  rend.,  1916,  162,438—440. 

TllE  contaminated  water  is  agitated  with  sodium 
hypochlorite  equivalent  to  0003  grm.  of  chlorine 
per  litre,  allowed  to  stand  for  10  mins.  and  then 
treated  with  hydrogen  peroxide  to  reduce  the 
active  chlorine.  For  100  litres  of  water,  the 
quantities  required  are  4  c.c.  of  31%  hypochlorite 
solution  and  5  c.c.  of  9  vol.  hydrogen  peroxide, 
or  equivalent  quantities  of  other  concentrations. 
Bacteriological  tests  with  a  water  containing 
100,000  organisms  per  c.c.  and  more  than  1000 
B.  coli.  showed  that  by  this  process  the  latter 
and  all  anaerobic  bacteria  are  destroyed,  and  the 
total  number  of  organisms  reduced  to  a  greater 
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extent  than  by  allowing  tlie  water  to  .staml   for    i 
1    or  even  3   hours    after  addition  of  the  hypo- 
chlorite and  then  reducing  by  means  of  sodium 
thiosulphate. — J.  II.L. 

Ziine-sulphiir    solutions ;     .Vfir    methods    for     the 

ctialysis  or .     R.  M.  Chapin.     J.  Ind.  Eng. 

Cheni..  lliiC.  8.  151—150. 
Mei'HODS  are  described  for  the  determination  of 
the  total  (stjlphide)  base,  total  (sulphide)  acid, 
and  excess  base  or  acid  in  order  to  ascertain  whether 
the  solution  contains  excess  of  lime  or  excess  of 
hydrogen  sulphide.  Jlethods  of  analysis  in  which 
the  results  are  dependent  upon,  or  modified  by, 
the  degree  of  dilution  are  regarded  as  of  little 
value.  ~  Total  (sulphide)  base  is  determined  by 
adding  10  c.c.  of  the  solution  to  30  c.c.  of  water 
through  a  dry  pipette  delivering  below  the  surface 
of  the  water,  and  titrating  the  liquid  with  .V/10 
hydrochloric  acid  (Tartar  and  Bradley,  this  J., 
1010.  837)  with  methyl  orange  or  Congo  red  as 
indicator,  or,  in  the  case  of  dirty  solutions,  with 
iiitroprusside  as  an  external  indicator.  The 
■■  reaction  figure,"  representing  c.c.  of  .V/10  base 
or  acid  (hydrogen  sulphide)  present  in  10  c.c.  of 
the  solution  in  excess  of  the  quantity  necessary 
to  form  neutral  salts  of  the  formula  raS^,  is 
determined  by  a  method  based  on  the  fact  that 
on  adding  neutral  sodium  tetrathionate  to  the 
.-solution  in  presence  of  a  slight  excess  cf  ammonia, 
the  following  reaction  takes  place  : — 

M.«x+-M,.S,0,=2.M.,S,03+Sx, 
and  as  thiosulphuric  acid  is  a  relatively  strong 
acid,  the  excess  alkalinity  can  be  titrated  with  the 
aid  of  ordinary  indicators.  A  quantity  of  iV/10 
iodine  about  25%  more  than  the  volume  of  acid 
>ised  for  the  total  (sulpliide)  base  titration,  is 
treated  with  A"/10  thiosulphate  until  the  coloiu' 
is  nearly  discharged,  a  little  jV/10  hydrochloric 
acid  is  added  to  destroy  iodate,  and  the  titration 
with  thiosulphate  completed.  5  c.c.  of  10% 
ammoniu  i  chloride  solution  Ls  abided  to  the 
soiiiutn  tetrathionate  solution  thus  prepared,  the 
liquid  diluted  to  100  c.c,  titrated  first  to  alkalinity 
%vith  A'/IO  caustic  soda  in  presence  of  methyl 
red.  and  then  to  neutrality  with  .Y/10  hydrochloric 
acid,  and  10  c.c.  of  .V/10  caustic  soda  and  10  c.c. 
of  the  lime-sulphur  solution  added.  After  mixing 
and  allowing  to  stand  for  3  mins.,  the  solution  is 
titrated  with  .V/10  acid.  The  figure  obtained  by 
deducting  10  from  the  c.c.  of  N/\0  acid  required  is 
the  "  reaction  figiire  " — plus  or  minus  according 
to  whether  the  lime-sulphur  solution  contains  an  \ 
excess  of  base  or  of  acid.  The  total  (sulphide) 
acid  is  obtained  by  subtracting  algebraically  the 
"  reaction  figure  "  from  the  sulphide  base  figure  ; 
by  titrating  with  .V/10  iodine  the  liquid  left  from 
the  determination  of  the  '"  reaction  figure,"  and 
subtracting  the  result  of  the  thiosulphate  titration 
of  the  original  sample  ;  or,  in  the  case  of  used 
dipping  baths,  by  titrating  a  fresh  sample  of  the 
sohition.  diluted  with  weak  ammonia  solution, 
with  .V/20  solium  tetrathionate  solution  until 
the  sulphide  is  completely  decomposed,  an  externa* 
indicator,  such  as  nickel  sulphate,  being  used. 

—A.  S. 

Industrial  diseases 

The  "  Health  of  Munition  Workers'  Committee  " 
has  issued  memoranda  on  certain  industrial 
diseases,  including  industrial  fatigue,  special 
industrial  diseases,  and  sickness  or  injury  due 
directly  or  indirectly  to  industrial  occupations. 
The  risk  of  illness,  which  may  in  some  cases  prove 
fatal,  due  to  exposure  to  tetrachloroethane,  lead, 
nitrous  gases,  and  certain  explosives  is  referred  to, 
and  also  the  danger  of  dermatitis  from  contact  with 
trinitrotoluol,  tetryl.  mercury  fulminate,  etc.  The 
symptoms  noted  in  those  employed  in  handling 
trinitrotoluol  are  drowsines-s,   headache,   eczema, 


and  loss  of  appetite  ;  they  are  generally  slight  and 
disappear  when  exposure  ceases,  but  in  exceptional 
cases  collapse  may  occur.  Continued  exposure 
iiitensifii'S  the  s>  mptoms.  while  in  some  cases  toxic 
jaundice  has  apjieared  and  death  has  been  known 
to  result.  The  Committee  luis  made  regulations 
to  deal  with  this  class  of  work. 


P.VTKNTS. 

Filtering    [water] ;     Coagulant    for  ■ 


J     W., 


Block,  Joliet,  111.    U.S.  I'at.  1,173,()<J8,  Feb.  21", 
1910.    Hate  of  appl.,  June  27,  191-1. 

Ai-i'MiNiUM   sulphate  and   titanium  sulphate  arc 
added  to  the  water. — W.  F.  V. 

}]'aler  ;  A pparatxs  for  fnirifying  ■ 


.  E.  Clatis.sen. 
Hagen.  tiermanv.  U.S.  I'at.  1.173,709,  Feb.  29, 
1910.    Date  of  appl.,  Jan.  30,  1915. 

Two  superposed  tanks  are  connected  by  a  valved 
pipe  controlled  by  a  floiit  in  the  upper  tank,  which 
float  also  closes  the  outlet  of  the  lower  lank  when 
it  reaches  its  lowest  position.  The  outlet  of  the 
lo\\er  tank  is  also  regulated  by  another  float 
in  the  upper  tank,  the  upward  movement  of  which 
is  limited  by  a  stop  before  the  water  reaches  its 
highest  level.  This  float  then  fills  and  sinks, 
and  is  emptied  by  a  siphon  when  the  water  level 
in  the  tank  falls.  The  water  in  the  lower  tank 
is  heated  -bv  means  which  are  regulated  bv  a 
float  in  the  lower  tank. — W.  F.  F. 

Methane  or  hydrogen  from  uaste  liquors  [e.g.,  from 

jxiper  fartorie.i]  ;  Production  of .  H.  J.  N.  H. 

Kessener,    The    Hague.        Ger.    Pat.     290,12(5, 
Feb.  7,   1914. 

Waste  liquor  sludges,  or  the  liquors  themselves 
{e.g.,  from  paper  factories),  are  inocld.^ted  with 
anaerobic  bacteria  capable  of  producing  metliane 
or  hydrogen,  selected  with  special  regard  to  the 
nature  of  the  particular  waste  liquors  employed. 
.Suitable  nutrient  salts  are  added  and  the  bacteria 
are  grown  under  conditions  which  minimise 
the  production  of  free  nitrogen. — .T.  H.  L. 

Fillriiiion  process  for  acparaling  detritus  froii- 
liquids.  O.  Imrav.  London.  FroniW.  B.  Scaifi 
and  Sons  Co.,  Pittsburgh.  Pa.,  U.S..4.  Eng.  Pat. 
3118,  Mar.  3,  1915. 

.See  U.S.  Pat.  1,138,034  of  1915  ;  this  J.,  1915,  680. 

Method  of  nmeHing  [ores]  or  incinerating  [garbage], 
U.S.  Pat.   1,100,509.     See  X. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 

SUBSTANCES;    ESSENTIAL  OILS. 

Liquorice   rued   and   liquorice   extract  ;     Constituent.^ 

of .     P.  A.  Houseman.     Amer.  .T.  Phann.. 

1910,  88,  97—105. 

Ltquokice  root  from  different  sources  wa«  ex- 
tracted with  various  solvents.  The  amounts  of 
extractive  Tuatter  showcil  little  diO'erence  in  spite 
of  the  marked  dilTerences  in  flavour  of  the  various 
roots  and  extracts.  The  presence  of  sucrose  in 
li(|Uorice  root  was  confirmed,  the  amount  being 
2  o;,  of  the  root.  The  inner  bark  of  l)olh  green  and 
dried  liquorice  root,  b\it  not  the  outer  bark  ><r 
central  part  of  the  root,  contains  ha-molyticalh' 
active  saponins,  in  addition  to  the  saponigenin, 
glycyrrhetic  acid  ;  these  are  extracted  by  75",, 
alcohol  but  not  by  water  or  by  alcohol  weaker  than 
'ii)%  by  volume."  A  sample"  of  glycyrrhizii;  acid, 
after  piu'ification  and  repeatcfl  crvstallisation. 
gave  on  combustion  C  58-37  "„,  H  7-72  "^o,  N  l-09"„. 
and  after  further  crvstallising  repeatedly  frnni 
glacial  acetic  acid  and  then  from  50",,  alcohol, 
contained  l-89';„  N  and  meltcMl  partly  with  frothitij; 
at  203° — 205°  C.     Olycyrrhizic  acid  oxidised  with. 
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alkaline  perniRnganate  gives  a  white  tasteless 
substance,  wliil.st  \\ith  fiiiniiiu;  nitric  acid  it  yields 
oxalic  acid  and  a  voUow-  (h-csUill'  having  a  bitter 
taste.— T.  C. 


Ozone;      Arlion    of - 


■on     on/anic     rompoiinds. 


JV.    C.  Harries.    Annalen.  1915.  410,  1 — 110. 

The  author  discu.sscs  the  relative  merits  of  the 
ozone  method  and  tlie  catalytic  hydro^'cnation 
process  for  the  investif;ation  of  the  constitution 
of  unsaturated  compounds,  and  also  from  a 
preparative  point  of  view,  and,  whilst 
admitting  that  in  the  latter  respect  catalytic 
reduction  is  the  more  valualile.  he  reiterates  the 
advantages  of  the  ozone  method  from  a  constitu- 
tional standpoint.  DilTiculties  connected  with 
the  formation  of  oxozonides  have  now  largely 
been  overcome  liy  using  ozone  washed  with  5°,, 
aodium  hydroxide  and  concentrated  sidphuric  acid, 
but  the  formation  in  certain  cases  of  very  stable 
aldehyde  or  ketone  peroxides  as  decomposition 
products  of  the  ozonides  still  presents  difliculties, 
which  however  can  often  be  overcome  by  decom- 
posing them  with  alkah  carbonate,  or  reducing 
them  with  zinc  dust  and  acetic  acid  in  ethereal 
solution. 

Ozonides  of  pinene  and  ei/elohexene.  [With  R. 
Seitz.]  Pinene  treated  ^ith  washed  ozone  (see 
above)  yields  a  colovirless  solid  ozonide,  OjoHjeOs. 
Cyclohexene  similarly  treated  gives  a  mobile, 
l^ghly  refracting  liquid  ozonide.  C'eHioOj.  b.pt. 
47° — .52"  C.  at  10  mm.  pressure,  and  an  explosive, 
probably  dimeric  solid  ozonide,  m.pt.  60' — 65°  C, 
■which  is  decomposed  by  water  into  cyclopenten- 
aldehyde.  adipic  acid,  and  its  corresponding  halt- 
and  (ii-aldehyde. 

Ozonides  of  cyclopentene.  [\^'ith  H.  Wagner.] 
■Cyclopentene  yields  according  to  conditions  a 
variety  of  ozonides.  In  a  freezing  mixture  a 
liquid  monomeric  ozonide  was  obtained,  whilst 
in  ethyl  chloride  solution  cooled  with  carbon 
dioxide  and  ether,  a  crystalline,  probably  dimeric 
ozonide  was  produced,  which  was  rapidly  decom- 
pMed  by  >vater.  and  exploded  violently  at  94°  C. 
With  unwashed  ozone  (15 — 18°o)  the  normal 
liquid  ozonide  was  obtained  in  carbon  tetra- 
chloride solution,  whereas  mono-  and  di-meric 
oxozonides  were  formed  \\  hen  the  ozonisation  was 
conducted  in  chloroform  solution. 

Constitution  of  citronetlal.  [With  F.  Comberg.] 
Further  attempts  to  determine  whether  citronellal 
■contains  the  grouping  CH,  :  C(CH3).CH,..  or 
C(Cn3),:CH.  (the  rhotUnal"  structure)  led  to 
inconchisive  results.  From  the  decomposition 
products  of  the  ozonide.  formic  and  ^-methyl- 
adipic  acids  were  isolated  as  their  calcimn  salts, 
together  with  aldehydes,  ketones,  and  a  large 
proportion  of  peroxides.  From  the  latter  acetone 
peroxide  and  7-methyloctan-r;-on-a-al  peroxide 
were  separated,  and  from  their  products  of  decom- 
position, obtained  by  warming  with  potassium 
carbonate,  an  aldehyde  gi\ing  a  semicarbazone, 
CjHijONa,  probably  that  of  methvlcvdopenten- 
aldehyde.  an  acid,  C.HioO^.  probably  methvl- 
cyclopentene-1-carboxylic  acid,  and  "l-acetyl"-4- 
methylcyclohexane,  and  fJ-methyladipic  acid  were 
isolated.  From  the  nature  and  quantitv  of  these 
prod»;cts  it  is  concluded  that  ordinarv  "citronellal 
IS  a  mixture  of  40  "o  of  true  citronellaldehvde 
and  60  "„  of  rhodinal.  Difficult  to  reconcile  with 
this  result,  however,  is  the  fact  that  citronellal 
gives  only  one  semicarbazone,  aU  attempts  to 
separate  which  have  faded.  Xevertheless  the 
decomposition  of  the  ozonide  of  this  semicarbazone 
gave  products  from  wliich  the  semicarbazone  of 
methyloctanonal  m.pt.  1S5' C.  (from  citronell- 
«dehyde)  and  the  semicarbazone  of  the  half 
•aldehyde  of  ,d-methyladipic  acid  (from  rhodinal) 
were  isolated.  Either  therefore  the  semicarbazone 
of    commercial    citroneUal    is    a    verv    difficultly 


separable  mixture  or  an  individual  substance 
in  \xhich  a  shifting  of  the  double  hnkii^  is  pro- 
duced l)y  ozonisation. 

Aldehydes  of  the  pi/ridine  and  piperidine  series. 
[With  (i.  H.  Lenart.]  a-Pyri<lylaldehydc  was 
obtained  by  the  ozonisation  of  a-stilbazole  (2- 
styrylpyridine)  in  hydrochloric  acid  solution, 
and  was  isolated  as  a  colourless  Uquid  of  pungent 
odour,  b.pt.  181' C,  at  760  mm.  In  its  chemical 
properties  it  bears  a  striking  resemblance  to 
benzaldehyde,  giving  with  potassium  hydroxide 
n-picolinic  acid  and  a-pyrid>lcarl)inol  ;  witli 
aqueous  potassium  cvanide  -opvridoin, 
CsNHj.CIKOHj.CO.CjNH,. 
which  is  oxidised  liy  nitric  acid  to  -apyridQ  ;  and 
with  dimethvlaniline  and  zinc  cliloride  a  leuco- 
base,  CiXH,.C'H[CcHj.N(CH3).],,  which  Ls  oxidised 
by  lead  peroxide  to  a  green  dye  similar  to 
^lalachite  Green  but  giving  a  sUghtly  more  bluish 
shade.  The  diethylacetal  of  a-py"ridylaldehyde 
can  be  reduced  by  sodium  and  alcohol  to 
a-piperidylaldehyde-diethylacetal.  Numerous 

other  derivatives  of  a-pyridylaldehyde  are 
described,  as  is  also  the  preparation  of  ;i-pyridyl 
aldehyde  frona  benzoylmetanicotine  and  ozone. 
It  shows  the  greatest  similarity  in  properties  to  the 
a-derivative. — G.  F.  M. 

Catalytic,  red-uction  in  the  presence  of  platinum 
and  of  paUadium.  J.  Boeseken,  O.  B.  van  der 
Weide,  and  C.  P.  Mom.  Rcc.  Trav.  Chim. 
Pays-Bas,  1916,  35,  260—287. 
Experiments  with  crotonic,  cinnanuc,  ■  sorbic, 
undecylenic,  trichloroacrylic,  pentachloiopropionic, 
and  oleic  acids  showed  that  these  acids  can  be 
reduced,  in  the  form  of  their  sodium  salts,  by 
means  of  hydrogen  in  the  presence  of  colloidal 
palladium  and  that,  in  the  case  of  the  saturated 
acids,  the  chlorine  can  be  replaced  by  hydrogen. 
The  position  of  the  double  linkage  in  the  molecule, 
in  some  instances,  indicated  that  this  was  without 
influence,  but  further  experiments  with  muconic, 
aconitic,  itaconic,  citraconic,  mesacouic,  cyclo- 
propanedicarboxylic,  ethylenetricarboxylic,  and 
\-inylglycollic  acids  showed  that  an  accumulation 
of  carboxyl  groups  about  the  double  linkage 
impeded  or  moderated  the  reduction  (maleic 
acid  was  an  exception).  The  methods  of  pre- 
paring the  colloidal  palladium  described  by  Paal 
(this  J.,  1904,  208)  and  by  Skita  (this  J.,  1913, 
46)  were  employed.  Colloidal  platinum  was 
also  used  as  a  catalyst  in  the  reductions  ;  the 
acti\"ity  of  this  catalyst,  however,  varied  con- 
siderably. With  citraconic  acid  the  rate  at  which 
the  hydrogenation  proceeded  was  analogous  to 
that  observed  with  the  u.se  of  palladium.  In 
the  case  of  cinnamic  acid,  the  absorption  of 
hydrogen  proceeded  regularly  until  1  mol.  had 
combined  with  the  acid  ;  the  rate  of  absorption 
then  decreased  abruptly  but  hydrogenation  con- 
tinued until   3   mols.   in  addition   had   combined 

— W.  P.  S. 

Catalytic  reduction  icith  platinum.  J.  Boeseken  and 
P.  J.  Bilheimer.  Eec.  Trav.  Chim.  Pays-Bas, 
1916,  35,  288—298. 
On  the  assumption  that,  during  the  absorption  of 
hydrogen,  this  gas  and  the  unsaturated  substance 
traverse  a  laver  surrounding  the  particles  of  the 
cataly.st  and"  that,  consequently,  the  medium 
should  exert  a  marked  influence  on  the  rate  of 
absorption,  the  authors  have  measured  the  rate 
of  reduction  of  puiene  in  various  solvents  \vith  a 
\-iew  of  obtaining  data  concerning  this  influence. 
In  formic  acid  or  absolute  alcohol  the  absorption 
proceeded  verv  slowly  and  the  activity  of  the 
catalyst  was  seriously  impaired  ;  in  anhydrous  ether 
the  rate  of  the  absorption  was  diminished  but  the 
activity  of  the  platinum  was  not  decreased.  When 
ethvl  acetate  was  used  as  the  solvent  the  absorption 
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proceeded  repwlarly  at  first,  then  decreased  and 
praotically  stoppoil.  Init  the  activity  of  the 
platinum  was  not  attoctoil.  Witli  acotii-  arid  the 
rato  of  al)sorption  docroasod  witlioiit  the  catalyst 
losing  its  activity,  and  similar  results  were  observed 
in  the  case  of  propionic,  butvric.  isobutvric,  and 
isovaleric  acids. — W.  1'.  S.        " 

Tcrjiiiu'ols  and   ierpins  ;     Synthesis   of .      O. 

Wallach.  II.  Berthold,  L.  Ausspurger,  H. 
Woerlitzer,  and  F.  Pohle.  Nachr.  K.  ties.  AViss. 
tii.ttingen,  1915,  1—27.  J.  Chem.  Soc,  ItUO, 
110,  i..  213—217. 

l.-t-METllYLCYCLOHEXENYL  mcthvl  ketone, 
obtained  from  ,d-terpineol  by  oxidation,  yields 
the  lower  homologue  of  terpineol  (compare  this 
J.,  1002,  1193), 

>CH.CH.\ 

ciij.cr  >cH.CH{CH,)on, 

VHe.CH/ 
when  reduced  bynieansof  nascent  hydrogen.  When 
treated  with  magnesium  metliyl  iodide  it   yields 
o-terpineol,  which  can  thus  be"  syntliesisedfrom 
the  /3-modiiication.     Homo-o-terpineol, 
,CH.CH.. 
1,.-  '  ■  V 


CH,.C<f  >CH.C(CH,)(C2H5)OH, 


b.pt.  235°— 237°  C.-,  sp.gr.  0-9390  at  20°  C, 
»iD  =  l'-lS50.  can  be  obtained  in  a  similar  manner 
by  the  action  of  magnesium  ethyl  iodide.  The 
homologous  1.8-terpin, 

/CH,.CH..v 
H0(CH3)C<        "        ■>CH.C(CH3),0H, 

m.pt.  65° — 67°  C,  is  formed  by  shaking  liomo-o- 
terpineol  with  dilute  sulpluiric  acid.  The  homo-a- 
terpineol.  m.pt.  92=— 91 C.  b.pt.  220^^ — 227°  C-, 
sp.gr.  0-943  at  18' C,  hd"=1-4S11,  obtained  from 
ethylnopinol,  has  the  constitution 

(C.Hs)C<'  "  >CH.C(CH,)sOH. 

It  yields  the  corresponding  terpin,  1.8-dihydroxy-l- 
ethyl-4-isopropylcyclohexane,  m.pt.  75' — 76°  (with 
water  of  crystallisation)  on  treatment  with  5°o 
sulphuric  acid  solution.  By  treatment  with 
bromine  (1  mol.)  in  acetic  acid  and  boiling  until 
evolution  of  hydrogen  bromide  ceases,  o-terpineol 
yields  cymene.  7-hydroxy-l-methyl--l-ethyl-Ai- 
cyclohexene  yields  l-methyl-4-ethylbenzene,  homo- 
a-terpineol  yields  l-methyl-4-isobutylbenzene,  and 
the  homo-a-terpineol  from  ethylnopinol  yields 
l-ethyl-4-isopropylbcnzene.  Both  a-  and  /S- 
tanacetonedicarboxylic  acids  may  be  converted 
into  tanacetophorone  by  esterification  with 
alcoholic  hydrogen  chloride,  and  treatment  of 
the  ester  hydrochloride  with  sodium  alkyloxide. 
JJormal  menthone,  l-methyl-4-propylcyclohexane- 
3-one,  was  prepared  by  a  series  of  reactions  from 
l-methyl-4-propyIcy(-lohexan-4-ol  and  from  i-1- 
methylcvclohexan-3-one.  It  is  a  colourless  licjuid, 
b.pt.  215'— 217' C,  sp.gr.  0-8960  at  19°  C, 
»iD  =  1-4511,  having  no  odour  of  menthone. 


Phenol    and    camphor ;     Mixtures    of  - 


in    the 


freezing-point  data  for  the  system  camphor- 
resorcinol  show  the  existence  of  a  compound, 
but  those  for  mixtures  of  camphor  and  ,3-naphthol, 
although  incomplete,  seem  to  show  that  no  com- 
pound is  formed  by  this  pair  of  substances. 

Alcohol  in  presence  of  phenol ;    Determination  ot 

.     J.  Elu-lich.     J.   hid.  Eng.  t'hem.,   1016, 

8,  240—241. 

Ix  the  nsvial  method  of  determining  alcohol  in 
presence  of  phenol  by  distillation  from  a  strongly 
alkaline  solution,  a  ])ortion  of  the  ))hi-nol.  liberated 
liy  hydrolysis  of  the  sodium  iihriioxide,  passes 
into  the  distillate.  To  overcome  this  tlillk-ulty  the 
author  treats  the  distillate  with  a  slight  excess  of 
liromine  water,  addt-d  drop  by  drop,  removes  the 
I  excess  of  bromine  by  means  of  .Y/1  thiosulpliatc, 
adds  excess  of  sodium  hydroxide,  and  redi.stils. 
If  the  original  phenol  content  is  low.  the  first 
I  distillation  may  be  omitted.  The  hydrolysis 
[  of  sodium  tribi-oinophonoxide  under  the  experi- 
mental (onditions  is  negligible,  and  results 
obtained  with  test  mixtures  are  quoted  showing 
the  accuracy  of  the  method.— A.  S. 

Xcuclcotidcs ;      Indirect     method     of     determining 

pyritnidine  groiips  in .     W.   Jones.     Proc. 

I        Ainer.  .Soc.  Biol.  Chem.,  Tenth  Annual  Meeting, 
!        Dec,  1915,  3—10. 

When  a  nevicleotide,  e.g.,  yeast  nucleic  acid,  is 
1  heated  to  100°  C.  for  2  houis  with  5°o  sulphuric 
I  acid,  the  phosphoric  acid  ot  the  purine  groups  is 
set  free  whilst  that  of  the  pyrimidine  groups 
remains  combined.  After  removal  of  guanine 
with  ammonia,  the  liberated  phosplioric  acid  is 
precipitated  with  magnesia  mixture  and  weighed 
as  ammonium  magnesium  phosphate  ;  10  mgrins. 
is  deducted  from  the  weight  oljtained  (this  is  a 
correction  for  the  small  quantity  of  phosphoric 
.acid  liberated  from  the  pyrimidines  during  the 
liydrolysis)  and  the  pyrimidine  pho.sphoric  acid  is 
the  difference  between  this  value  and  the  total 
phosphoric  acid. — W.  P.  .S. 

fi-Hydroxyhulyrie     acid;     Determination    of . 

P.  A.  Shaffer  and  R.  S.  Hubbard.  Proc.  Amer. 
Soc.  Biol.  Chem.,  Tenth  Annual  Meeting, 
Dec,  1915,  27. 

The  oxidation  of  /3-hydroxy  butyric  acid  by 
potassium  liichromate  and  sulphuric  acid  proceeds 
more  rapidly  with  increasing  concentration  of 
sulphuric  acid  ;  at  a  concentration  of  about  IDA' 
the  oxidation  may  be  completed  in  20  mins.  If 
the  bichromate  is  added  in  dilute  solution  only  as 
fast  as  it  is  reduced,  the  yield  of  acetone  is  about 
90%    of    the    amount    which    should    be    formed, 

!   theoretically. from  the  hydroxybutyric  acid  present. 

I  Crotonic  arid  is  not  formed  until  the  concentration 
of  sulphuric  acid  reaches  about  12-5A'. — W.  P.  S. 


Metatartaric  acid  ;   Xon-existence  of - 


light  of  the  phase  rule.  R.  Kremann,  F.  Wischo, 
and  R.  Paul.  Monatsh.  Chem..  1915.  36, 
911—921.     J.  Chem.  Soc,  1910,  110,  i.,  217. 

With  a  view  to  the  explanation  of  the  antiseptic 
properties  of  liquid  mixtures  of  phenol  and 
camphor,  the  authors  have  determined  the  freezing- 
pjoint  diagram.  .Mixtures  containing  from  25%  to 
60%  of  phenol  could  not  be  crystallLsed,  but  the 
curves  actually  realised  suggest  that  a  compound 
is  formed,  and  this  is  supposed  to  be  present  in 
liquid     mixtures      (Chlunisky's      solution).      The 


J.  J.  L. 
Zwikker.  Rec.  Trav.  Chim.  Pavs-Bas.  1916,  35, 
254—259. 

Investigation  of  the  effect  of  fusion  on  tartaric 
acid  showed  thiit  the  substance  obtained  is  a 
mixture  of  ordinary  tartaric  acid  and  a  small 
quantity  of  anhydride  ;  the  presence  of  the  latter 
may  be  ascertained  in  the  usual  way  and  the 
anhydride  may  be  removed  liy  treating  the  fused 
acid  with  ether.  The  acid  remaining  after  ex- 
traction with  ether  lias  the  same  refractive  index, 
rotatory  power,  and  melting  point  as  pure  tartaric 
acid,  and  it  consists  of  tartaric  ai-id  in  a  state 
of  superfusion.  The  presence  of  the  anliydride 
would  exi)lain  the  lirst  pha.se  in  the  change  of 
rotation  of  the  superfused  acid  mentioned  by 
Bruhat  (this  J.,  1015,  887),  and  the  author  eon- 
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sillers  that  the  existence  of  metatartaric  acid  is 
a  matter  of  considerable  doubt. — W.  P.  S. 

ParacetdkMii/de  and  acclal  :    Estimation  of  mi.rturcs 

of .   K.  .T.  P.  Orton  and  1'.  V.  McKie.   C'hem. 

Soc.  Tran-s.,  lOlti,  109,  liSt — 186. 

The  determination  of  acotal  and  paracetaldehyde 
in  mixture.';  in  neutral  media  is  based  upon  the 
facts  that  the  former  is  rapidly  hydrolysed  into 
alcohol  and  acetalddiyde  in  the  presence  of  traces 
of  strong  acitls.  aiiil  that  paracetaldehyde  retiuires 
a  mucli  greater  h\drogen  ion  concentration  to 
convert  it  into  acetaldcliyde.  The  l\ydrion  con- 
centration for  acetal  sluni'ld  be  .V;5000.  obtained 
by  diluting  7  c.c.  of  .V  100  acetic  acid  to  30  c._c., 
and  that  forpara<-etaldel\yde  at  least  .V  10 — .V  7-5 
of  a  stnnis  acid,  f.;/.,  30"  c.c.  of  .V  5  hydrochloric 
acid.  Tlie  mixed  substances  (0-2 — 0-4  crm.) 
are  added  to  the  acid  in  a  small  distillation  flask, 
to  which  is  attached  a  good  condenser  fitted  with 
an  adapter  dipping  into"  a  nieasurii^  cylinder,  the 
latter  containing  10  c.c.  of  water  or  alcohol.  The 
flask  is  heated  gently  and  7  c.c.  is  distilled  over 
when  acetal,  or  10  c.c.  when  paracetaldehyde,  is 
being  determined.  The  acetaldehyde  in  the 
distillate  is  then  estimated  by  the  hydrogen 
sulphite  or  bv  the  neutral  sulphite  method  (this 
J.,  1900,  280",  and  190(5.  202).— The  method  is 
simple  and  accurate. — E.  H.  T. 

Mercurials  :       Standardisation      of  - 


D.K. 
Strickland.  J.  Ind.  Eng.  Chem.,  1916,  8,  253—257. 
The  Hempel  method,  in  which  the  sample  is 
treatt'd  with  potassium  iodide  and  standard  iodine 
solution,  and  the  excess  of  iodine  titrated  with 
thiosulphate,  is  used  for  preparations  of  mercurous 
chloride,  bromide,  or  iodide  ;  Rupp's  method 
(this  J.,  1906.  1175)  is  used  for  mercuric  chloride 
or  iodide  or  ammoniated  mercury  ;  precipitation 
as  mercuric  sulphide  for  mercuric  chloride  pre- 
parations containing  ammonium  chloride,  which 
interferes  with  Rupp"s  method  :  and  the  method 
of  Rupp  and  Kraus  (compare  this  J..  1905.  350) 
for  mercuric  oxide.  For  properly  made  calomel 
tablets,  i.e..  those  made  with  only  lactose  as 
diluent  and  sucrose  solution  as  granulating  material, 
Hempel's  method  gives  accurate  results,  whilst 
decomposition  of  the  calomel  by  sodium  hydroxide 
and  titration  of  the  chloride  ion  with  silver  nitrate 
gives  low  results.  The  presence  of  lactose  has 
no  influen''e  on  the  determination  of  mercuric 
iodide  by  Rupp's  method.  Ammoniated  mercury 
ointments  are  heated  with  hydrochloric  acid  to 
extract  the  mercury,  whilst  mercurial  ointments 
and  those  containing  mercuric  oxide  or  nitrate 
are  heated  with  nitric  acid. — A.  S. 

Mercury    in    mercury    olcates  ;     Electrolytic    deter- 
mination of .     B.  L.  Murrav.     J.  Ind.  Eng. 

Chem.,  1916,  8,  257. 

From  0-7  to  1  grm.  of  the  sample  is  weighed  into 
a  small  beaker  containing  mercurv  to  serve  as 
cathode,  and  15 — 20  c.c.  of  10  °o  hydrocliloric 
acid  and  15  c.c.  of  toluene  are  added.  The  beaker 
is  placed  in  a  larger  dish  or  beaker,  an  anode 
mtroduced,  and  electrolysis  commenced,  the 
current  being  increased  slowly  up  to  3  amperes  in 
about  10  niins..  after  which  it  is  maintained  at 
3 — 3-5  amp.  (8  volts)  for  about  30  mins.,  with  the 
anode  rotating  at  800  revs,  per  minute.  The 
mixture  becomes  heated  and  the  mercury  oleate 
melts.  Should  the  liquid  show  signs  of  boiling 
over,  cooling  water  is  introduced  into  the  outer 
vessel,  but  the  temperature  shoidd  not  be  allowed 
to  fall  below  00^  C.  When  deposition  of  the 
mercury  is  complete,  the  electrolyte  is  removed, 
the  cathode  cup  washed  with  water  by 
siphoning,  and  the  mercury  is  washed  with 
alcohol  and  ether,  and  weighed, — A,  S. 


Mercury  in  mercury  salicylates  ;    Electrolytic  deter- 
mination of .     B.  L.  Murray.     J.  Ind.  Eng. 

Chem.,  1916,  8,  258. 
About  0-3  grm.  is  weighed  into  a  mercury  cathode 
dish  and  dissolved  in  10  <\v.  of  sodium  sulphide 
solution  of  sp.gr.  1-18.  After  adding  20  c.c.  of 
10%  potassium  hydroxide  solution,  the  solution  is 
elect rolvsed  with  a  current  of  1  ampere  at  7  volts, 
with  the  anode  rotating  at  500  revs,  per  minute. 
When  the  mercia-y  is  deposited,  the  electrolyte 
is  decanted,  the  mercury  cathode  wa,shed  with 
water,  alcohol,  and  ether,  and  weighed. — A.  S. 

Bistnuth    ^-naphthol ;      Electrolytic    determination 

of  bismuth  in .    B.  L.  Murrav.    J.  Ind.  Eng. 

Chem.,  1910,  8,  257—258. 
Abovt  0-3  grm.  of  the  material  is  heated  gently  in  a 
porcelain  crucible,  and  then  for  3  mins.  with  the 
full  flame  of  a  Jleker  burner.  The  residue  of 
bismuth  oxide  and  bismuth  is  dissolved  from 
the  crucible  in  a  mixture  of  i  c.c.  of  nitric  acid  of 
sp.gr.  l-l  and  5  c.c.  of  water,  the  solution  rinsed 
into  a  mereui-y  cathode  cup  with  water,  and  the 
solution  (20  c.c.)  electrolysed,  the  current  being 
increased  gradually  from  1  to  4-5  amperes  (6  volts) 
and  the  anode  rotated  at  1000  revs,  per  minute. 
Some  black  masses  form  during  electrolysis,  and 
when  these  have  entirely  disappeared  (45  mins.), 
the  rotation  of  the  anode  is  stopped  and  the  cathode 
is  washed  by  siphoning,  with  the  current  on  ; 
the  electrolyte  should  be  tested  for  bismxith  with 
hydrogen  sidphide.  The  mercury  cathode  is 
subsequently  washed  with  alcohol  and  ether,  and 
weighed. — A.  S. 

Effect   of  keeping   on   officinal   magnesium   citrate. 
L^ger.     See  VII. 

Patents. 

lododihydroxypropane  ;    Process  of  preparing . 

O.  Imray.  London.  Fi'om  Farbw.  vorm.  Meister, 
Lucius,  "und  Briining.  Hochst,  Germany.  Eng. 
Pat.  8488,  June  8,  1915. 
a-CHLOROHYDRiN  Is  treated  with  an  alkali  or 
alkaline-earth  iodide.  preferal)ly  in  absence  of  light, 
lododilivdroxypropane  is  obtained  as  a  viscous 
oil,  readily  soluble  in  water  and  in  alcohol,  which 
eventuallv  solidifies  to  form  crystals  of  m.pt. 
48° — 49"  C.  The  new  compound  is  of  therapeutic 
value  as  a  substitute  for  potassium  iodide  and 
known  organic  iodine  compounds,  and  may  be 
administered  intravenously  as  well  as  sub- 
lutaneously,   externally,  and  per  os. — F,  W.  A. 

Arseno-compounds  ;    Manufacture  of  complex . 

O.  Imray,  London.  From  Farbw.  vorm.  Meister, 
Lucius,  "u.  Bruning,  Hoechst,  Germany.  Eng. 
Pat.  17,482,  Dec.  14,  1915. 
A  soLiTTiox  of  the  hydrochlorides  of  3.4.5.3'.4'.5'- 
hesaminoarsenobenzene.  or  a  derivative,  and  of 
3.3'-diamino-4.4'-dihydroxyarsenobenzene  is  heated 
to  80  =  C.  or  allowed"  to  stand  for  some  time  and 
then  poured  into  a  large  excess  of  glacial  acetic 
acid.  The  hvdrochloride  of  a  new  complex 
arseno-compound  of  unknown  constitution  is 
separated,  which  differs  from  the  parent  bodies  by 
its  solubihtv  in  caustic  soda  and  sodium  carbonate 
solutions  respectively,  and  which  has  valuable 
therapeutic  properties  in  the  treatment  of  infectious 
diseases. — B.  V.  S. 


Urea;    Manufacture  of ■ 


C.  Bosch,  Assignor 


to  Badische  Anilin  und  Soda  Fahrik   Ludwigs- 
haten,  Germany.     U..S.  Pat    1.1 .3,oo0,  Feb.  29, 
1916.     Date  of  appl.,  Jan.  23.  191o. 
See  Eng.  Pat.  24,117  of  1914  ;    this  J.,  1915,  924. 
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XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Uydrcniuiiioyie  [quiiwt]  drrtlopi-r  :  The  rcgetieration 

of .     J.    L.    Ijzius.     I'hot.    J.,     lt>I«,    56, 

110—114. 

The  quinol  of  a  spent  developer  may  be  recovered 
I'v  ri'iliuinir  with  sulphur  dioxide  "and  then  dis- 
tUhuiT  with  stoain  :  the  steam  distillation  after 
reduction  is  neeessary  to  separate  tlie  ([uiiiol  from 
impurities  such  i»s  sodium  I>romide.  tornicd  in  the 
developins:  process,  and  sulplmrio  acid.  The 
sulphur  ilioxide  is  conveniently  produced  by 
actini;  on  spent  "  h>-po  "  solution  witli  sulphuric 
acid.  A  developinc;  agent  may  be  ol>taineil  in  the 
same  way  from  any  spent   developer  in  which  a 

Ca-substituted  benzene  derivative  Ivas  been  used, 
in  most  cases  it   will  not  lie  the  original  de- 
veloper.— B.  V.  S. 


Patents. 


Ives.  WoodchfVe-on- 
1.173.429,  Feb.  29, 
5.  1912. 


■Colour  photography.  F.  E. 
Hudson,  N.J.  U.S.  Pat. 
1916.     Date  of  appl..  Dec. 

■Colour  selection  negatives  are  obtained  bv  ex- 
posing together  through  one  of  them  two  colour- 
sensitive  plates  of  the  same  batdi  sensitised  to 
different  colours,  the  sensitive  films  being  in 
contact,  or  separated  oidy  by  a  coloiu-  screen  suit- 
able for  the  lower  plate.'  The  idea  may  be  ex- 
tended to  three  negati\es  where  the  arrangement 
may  be,  for  example,  a  blue-sensitive  top-plate 
carrv-ing  a  yellow  colour  screen,  a  green-sensitive 
intermediate  fdm  carrying  a  red  colour  screen,  and 
a  backed  red-sensitive  bottom  plate,  the  film  sides 
of  the  two  latter  being  together. — B.  ^■.  S. 

Granular  material  [for  photographic  colour  screens]  ; 

Process    of    producinq .      \V.     F.     Bleecker, 

Canonsburg.  Pa.     U..S.  Pat.   1.175,224,  :Mar.  14. 
1911).     Date  of  appl.,  Jan.  15.  1915. 

For  the  preparation  of  photographic  colour  screens 
the  colour  elements  are  olitained  in  spherical 
granules  of  a  transparent  and  tusiljle  substance 
such  as  glass,  by  running  a  fine  stream  of  the 
powdered  material  int<i  a  hot  air  Mast  which  heats 
the  granules  to  the  melting  point. when  thev  become 
spherical  by  the  action  of  surface  tension,  while 
the  separating  action  of  the  blast  jirevcnts  coales- 
cence. The  spherical  granules  are  sifted  to 
uniform  size  and  then  mixed  in  the  desired  pro- 
portions and  colours. — B.  V.  S. 


XXII,— EXPLOSIVES ;    MATCHES. 

Bellile  No.  1. 
The    Home    .Secretary    has    sanctioned 
''  permitted    explosive,"    Bellite    No.    1, 
following  compo.sition  : — 


a    new 
of    the 


Parts  by  weight. 

Not  more 
than 

Kot  less 
than 

Ammonium  nitrat«      

65 
16 
n-T, 

5-5 

2 

62 
14 
15-5 
3-5 

Trinitrotoluol     

8odium  chloride  

aurch     

Moisture 

Industrial  diseases.     See  XIXb. 


P.\TENTS. 

Explosive.  A.  E.  Chavbouneaux,  San  Francisco, 
Cal.  U.S.  Pat.  1.174.510.  Mar.  7,  lOlii.  Date 
of  appl..  Jan,  14,  1914. 

Tmc  explosive  consists  of  a  nitrated  hydrocarbon, 
such  as  nitmnaphthalcne.  picric  acid,  barium 
nitrate,  and  lead  peroxide. — H.  V,  S. 

Priming  charge.  W.  If.  IbicU.  Assignor  to  Win- 
chester Hepeatin'j  Arms  Co.,  New  Haven, 
Tonn.  U..S.  Pat.  i.l74.t>ti9.  Mar.  7,  1910.  Date 
of  appl..  June  liS.  1914. 

The  prinung  cliarge  consists  of  a  nuxtm-e  of  an 
explosive  salt  of  hydrazoic  acid  (azoimide),  .such 
as  the  leail  salt,  a  nitro  com])Ound.  sucli  as  nitro- 
cellulose, and  a  substance,  such  as  an  alkali  salt  of 
Inilrazoic  acid,  which  leaves  on  ignition  an  alkali] 
residue. — B.  V.  S. 


XXm.— ANALYSIS. 


II 


Sulphuric  arid  ;  Determination  of in  the  pres- 
ence of  phos^phoric  acid.  T.  von  Fellenberg.  Mitt. 
Lebensnutteluntcrs.  Hvg..  1915,  6,  191 — 195, 
J.  I'hem.  Soc,  1910,  110,"  ii.,  147. 

The  author  confirms  a  statement  by  Baragiola 
and  (iodet  that  the  results  obtained  in  the  estima- 
tiim  of  sulphuric  acid  arc  too  high  if  phosphoric 
acid  is  also  present.  The  error  may  he  reduced  to 
a  nunimum  if  the  barium  cldoride  solution  is  added 
drop  by  drop,  in  not  too  great  excess,  to  the 
boiling  sulphuric  acid  or  sulphate  sohition.  which 
should  contain  about  013  c.c.  of  concentrated 
hydrochloric  acid  per  100  c.c. 

Xickel :     Separation     and    delenninntion     of . 

T.  L.  Walker.  Trans.  Rov.  .Soc.  Canada.  1915, 
[iii].  9,  93—97.  J.  Chem.  Soc,  1910,  110,  ii., 
152—153. 

The  hot  solution  containing  iron,  nickel,  cobalt, 
copper,  and  lead  chlorides  is  oxidised  with  a  few 
drops  of  hydrogen  peroxide  in  order  to  convert  all 
the  iron  into  the  ferric  condition.     After  nefirly 
neutralising  with  sodium   carbonate,   red  lead  is 
added  gradually  to  the  boiling  solution,  until  it 
is  seen  to  be  in  excess  by  the  distinct  red  colour  of 
the  precipitate,  which  is  heavy  and  granular.     The 
separation  of  the  iron  is  complete  in  a  few  minutes. 
After  collecting  the  precipitate,  the  lead  and  other 
metals    are    precipitated    from    the    filtrate     as 
sulphides,   after   which   the   frcsli   filtrate  is  con- 
centrated   to    100    c.c,    3    c.c.    of    concentrated 
sulphuric    acid    and    30    c.c.    of   strong   ammonia 
added,  and  the  nickel  and  cobalt  deposited  on  a 
rotating     cathode.       Nickel     and     iron     can     be 
sei^arated  satisfactorily  in  this  way.  Ijut  not  cobalt 
and     iron,    there    being    about     10%    loss    with 
colialt.     Litharge  does  not  give  any  better  result 
with  cobalt  than  does  red  lead,     t'obalt  may  be 
deposited  successfully  from  chloride  solutions  under 
the  following  conditions  :   To  the  solution  of  cobalt 
chloride  lontaining  013  grm.  of  col)alt  are  added 
3   c.c.   of   concentrated   sulphuric  acid,   30   c.c.  of 
strong  ammonia  solution,  and  water  to   150  c.c. 
Deposition  is   complete   in  twenty   minutes  at  a 
rotating    cathode,    using    4    amps,    and    5   volt*. 
The  accuracy  of  the  dimethylglyoxime  method  for 
ruckel  is  about  the  same  as'  that   of  the  red   lead 
method. 

Iodine  in  organic  matter  ;  Eleclroh/lic  dcterminaiion 

of .    'R.  B.  Krauss.     J.  Biol,  them.,  191(1, 

24,321—325. 
The  coh)rimelric  method  of  determining  organic 
iodine  with  palladous  chloride  (this  J.,  1915,  1033) 
has  proved  very  successful,  its  gi-eat  .sensitiveness 
proving  of  value  in  the  investigation  of  tuberculous 
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tissues:.  A  check  upon  the  results  obtained  hy 
this  method  is  alTorded  l>y  detevmininf;  electro- 
lyticnllv  botli  tlie  palladivini  and  the  iodine  in  the 
collected  residues.  The  alcohol-acetone  solution  of 
palladous  iodide  is  evaporated  to  dryness,  treated 
with  100  c.c.  water,  an  excess  of  palladous  chloride 
and  a  few  ilrops  of  ddute  hydro. Idoric  acid  are 
added,  ami  the  wliole  heated  to  Ixiiling.  The 
iodide  is  tillered  olT.  using  a  vacuum  filtering- 
dome,  an  ordinary  funnel,  and  a  hardened  filter 
paper.  Hot  anunoiii.a  solution  is  poured  on  the 
filt<?r  and  the  filtrate  collected  in  the  original 
vessel.  Wlien  all  tlie  iodide  has  dissolved,  the 
solution,  dihiteil  to  HO  c.c.  is  electrolysed  at  (i.'i^  C. 
in  a  platinum  dish,  about  1  c.c.  of  ammonia  solution 
being  added.  A  rotating  gauze  platinum  cathode, 
previoush-  weighed,  is  emploved.  and  the  current 
should  lie  Oo— 10  amp.  at  5 — 10  volts.  The 
palladium  having  been  precipitated  (2.5  mius.), 
the  cathode  is  rinsed  with  water,  then  removed 
and  wa.shed  with  water,  alcoliol.  and  ether. warmed 
in  au  electric  oven,  cooled  in  a  desiccator  and 
weighed.  To  determine  the  iodine,  the  solution 
is  treated  with  1  c.c.  of  10",,  caustic  soda  and 
1  crm.  of  sodium  pota.ssium  tartrate,  covered 
witli  a  watch  gl.a.ss,  and  evaporated  to  halt  its  bulk. 
.\tter  cooling  and  diluting  to  40 — .oO  c.c.  the 
halogen  is  deposited  on  a  siher  electrode,  the 
current  (001 — OO.j  amp..  2  volts)  being  reversed. 
When  the  action  is  finished  (30 — 40  mins.)  the 
eleotro(le  is  dried  at  300°  C.  cooled,  and  weighed. 
The  silver-plated  anode  is  made  by  electrolysing 
a  silver-ammonimn  oxalate  solution,  a  rotating 
circidar  platinum  gauze  electrode  forming  the 
cathode  (current  1 — 2  amp.,  voltage  .5 — 10)  :  it  is 
washed  with  ammonia  and  water,  then  ignited. 
boiled  \\ith  water  for  30  min.s..  and  then  washed  in 
water,  atisolute  alcohol,  and  absolute  ether.  After 
dpyinsi  at  300"  C.  it  is  cooled  anfl  weighed.  The 
silver  ioiliilftis  removed  after  use  by  cyanide.  The 
palladium  deposited  on  the  platinum  cathode  is 
removed  by  treatment  \\-ith  a  mixture  of  saturated 
*alt  solution  and  chromic  acid. — E.  H.  T. 

Carbon   and  hiiloyen  :     ShnuUaneous   estirnntion  of 

bu  the  Cl.  omic  acid  method.  V.  W.  Robertson. 

Chem.'Soc.  Trai    ..  1910.  109,  215—221. 

To  determine  carbon  separately,  the  apparatus 
lesigned  liy  the  author  for  estmiating  Ijromine  and 
hlorine  in  organic  compounds  (this  J.,  1915.  S19) 
vas  modified  by  inserting  between  the  flask  and 
he  absorption  apparatus,  a  short  silica  tube  con- 
aining  platinised  asl)estos  and  a  small  t'-tube 
ontaining  glass  wool  moistened  with  sidphuric 
.ci<l  containing  chromic  acid  to  retain  oxides  of 
ulphur.  The  absorption  tubes  were  charged  with 
oda-lime.  Oxidation  is  eft'ected  in  a  streaui  of 
xygen  with  aliout  3  grms.  of  chromic  acid  and 
0  c.c.  of  redistilled  sidphuric  acid.  The  deter- 
liiiation  takes  70 — 90  mins.  and  yields  results 
oncordant  with  those  obtained  by  the  ordinary 
ombustion      method.  The     carbon       dioxide 

volved   may   also   be   determined   volumetrically 
tter  absorption   in   approximately    1-3-A*   caustic 
jda  solution,  or  more  accurately  by  leading  the 
ases   into    a    measured    volume    of    standardised 
aryta  contained  in  a  1500  r.i-.  flask,  and  titrating 
le  excess  of  baryta  with  A'  20  hydrochloric  acid. 
o  determine  carbon  and   liromine   together,  the 
rst  absorption  tube   is   charged   with    10   c.c.   of 
pproxunately    1-3-A'   caustic   soda   and   2   c.c.   of 
.V-sodium  sulphite  (to  convert  hypobromite  into 
'omide).   and   the   second   tube   with    10    c.c.    of 
lustic  soda,  part  of  which  adheres  to  the  glass 
l^ads  in  the  upright  exit  tube.     ^Tien  the  com- 
istion   is   completed,    the    contents    of    the    two 
|bes  are  washed  into  a  flask,  heated  to  boiling, 
eated  with  5  c.c  of  hot  saturated  barium  nitrate 
lution,  and  the  liquid  filtered.     The  free  alkali 
the  filtrate  is  then  titrated  with  A'  3  nitric  acid. 


The  difference  betw'een  the  amount  of  acid  used 
and  that  consumed  in  a  blank  experiment,  with  no 
organic  substance,  measures  the  combined  carbon 
dioxide  and  liromine.  More  nitric  acid  and  10  c.c. 
of  A'/ 10  silver  nitrate,  (standardised  against  pure 
potassium  bromide)  arc  introduced,  and  the  excess 
of  silver  found  by  titration  with  A'/IO  ammonium 
thiocyanate.  Tlie  bromine  value  so  obtained, 
reduced  to  A'/3,  is  subti-acted  from  the  first  litre 
in  order  to  find  the  carlion  dioxide.  The  analysis 
is  completed  within  2  hours.  In  the  estimation  of 
carbon  and  chlorine,  a  short  silica  tube  is  inserted 
between  the  tul)e  containing  the  chromic  and 
sulphuric  acids  and  the  first  absorption  tul>e.  and 
this  is  heated  to  decompose  the  chromyl  chloride 
produced.  Attempts  to  estimate  the  nitrogen 
left  in  the  flask  (in  the  form  of  ammonium  salt) 
bv  distillation  with  alkali  proved  unsuccessful. 

— E.  H.  T. 

Metho.ryl  in  compounds  conluininfi  aulphur  ;    Deter- 

minnlioH    of .       A.     Ivirpal    and    T.    BUhn. 

.Monatsh.  Chem..  1915.  36,  853 — 863.  J.  Chem. 
Soc.  191G,  110,  ii..  154 — 155.  (Compare  this  J., 
1914.  570.) 

The  authors  describe  improvements  in  their 
modification  of  the  Zeisel  method  for  the  estimation 
of  methoxyl.  They  find  that  it  is  not  necessary 
to  use  hydrogen,  and  that  a  current  of  carbon 
dioxide  gives  satisfactory  results.  The  p>Tidine 
to  absorb  the  methyl  iodide  is  now  enclosed  in 
two  small  bubbling  tulies  wholly  composed  of  glass, 
the  only  necessary  connection  lieiug  that  for  attach- 
ment to  the  remainder  of  the  apparatus.  After 
evaporating  off  the  pyridine  in  a  dish,  the  remaining 
methiodide  is  dissolved  in  water  and  titrated  with 
A'  10  silver  nitrate  solution,  using  sodium  chromate 
as  au  indicator.  With  this  modification  of  the 
Zeisel  process  there  is  no  need  for  a  pure  hydriodic 
acid  because  the  common  impurities,  for  example, 
hydrogen  sulphide  and  phosphine.  do  not  aft'ect 
the  pvridine.  The  new  method  is  also  appUcable 
to  the  estimation  of  themethyhmide  group,  but  is  of 
no  value  for  the  estimation  of  ethoxyl.  as  ethyl 
iodide  is  only  partly  absorbed  by  the  pyridine.  This 
method  is  also  satisfactory  for  methoxyl  estimations 
in  sulphur  compounds,  but  here  the  advantage 
over  the  Zeisel  process  is  not  so  great  as  at  first 
appears,  becaxise  the  latter  can  be  made  to  give 
accurate  results  if  the  mixture  of  gas  and  vapour 
from  the  digestion  flask  is  first  passed  through  a 
slightly  acidified  solution  of  cadmium  sulphate 
before  reaching  the  silver  nitrate  solution.  In 
this  case  any  hytU'ogen  sulphide  is  precipitated  as 
cadmium  sidpliide.  The  unfavouraljle  and  in- 
accm-ate  residts  obtained  by  the  lase  of  cadmium 
iodide  solution,  is  explained  liy  the  fact  that  with 
this  reagent  the  cadmium  sulphide  produced  tends 
to  remain  in  part  in  coUoidal  solution,  in  which 
form  it  is  more  active  and  reacts  with  the  methyl 
iodide,  giving  methylmercaptan.  Experimental 
resvilts  are  given  indicating  the  appUcability  of  the 
Zeisel  method  with  the  use  of  cadmium  sulphate 
to  the  estimation  of  methoxyl  and  ethoxyl  groups 
in  compounds  coutaiuing  sulphur  in  various  states 
of  combination. 

Chemical  control  of  the  krafi  [sulphate  uood  jnilp] 
process.     Kress.     See  V. 

Chromium,  oxide  analysis.     Field.     See  Yll. 

Silver-platinum  alloys  and  their  analysis.  Koifmann. 
See  S. 

Determination   of  zinc    by    electrolysis.       Chancel. 
See  X. 

Analysis   of  aluminium   and    its   alloys.     Withey. 
See  X. 
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Drfcnnintition  of  stttphur  diojridf  and  triojcide^  in 
flue   liases.     Xestell    and    .\ndersou.     See   X. 

Optical  rfis/xTsioii  of  Chinese  irood  oil  as  an   indejr 
of  parity.     Ware.     .S^/T  Xll. 

Thermal  values  offals  uiul  oils.    I.  Heal  of  bromina- 
iion.     M)iriU>n.     >'<■<■  Xll. 

Rapid  nielhod  for  the  analysis  of  red  lead  and  orange 
mineral.     Sohaefler.     ^<t  XIII. 

Analysis  of  tannery  lime  liqxtors.  Bennett.   See'S.X. 

Comparison   of  methods  for  delerminalinn   of  phos- 
phorus in  soils.     Robinson.     iJpf  XVI. 

Proposed  neic  method  for  determination  of  citrate- 
insoluble  phosphoric  acid.      Hunt.     See  XVI. 

Analysis  of  maple  jirodurls.  VI.  Volumetric  lead 
subacetale  test  for  purity  of  maple  syrup.  Snell 
and  othoi"s.     6V«'  XVI 1. 

Determination  of  tcater  in  trorts.  suyar  solutions, 
barley,  hops,  malt-co7nbs.  and  yeast  by  the  carbide 
method.    Windisrh  and  Glaubitz.    See  XVIII. 

Detection  of  small  (jaantities  of  oj-alic  acid  in  wine. 
Kreis  and  Bai-agiola.     See  XVIII. 

Boiling    and    condensing    points    of    alcohol-u-ater 
mixtures.     Evans.     See  XVIII. 

Comparison  of  the  Sorensen.  Van  Slyhe.  and  colori- 
mvtrir  methods  of  determining  protein  hydrolysis. 
Hardinjr  and  MaoLean.     See  XIXa. 

yeic    methods    for    the    analysis    of    Ume-sulphtir 
solutions.     C'hapin.     See  XIXb. 

Indirect  method  of  determining  pyrimidine  groups 
in   nucleotides.     Jones.     See  XX. 

Determination   of  ^-hydroxybutyrlc  acid.      ShalTci- 
and  Hubbard.     See  XX. 

Estimation     of    mixtures    of    paraeetaldehyde    ami 
acetal.     Orton  and  JlcKie.     See  XX. 

Detemiinnlion    of   alcohol    in    presence    of   phenol. 
Ehrliih.     See  XX. 

Standardisation  of  mercurials.  Strickland.  A'ce  XX. 

Electrolytic  determination  of  mercury  in  mercury 
oleales  and  mercury  salicylates.   Murray.   See  XX. 

Electrolytic    delerniination    of   bistnulh    in    biKmulli 
^-tiaphthol.      Muriay.      Sec  XX. 

Patent. 

Testing  ovens  for  ascertaining  the  amount  of  moisture 
in  tcool.  yarn,  naod  pulp,  paper,  etc.     Eng.  Pat. 


Trade  Report. 

Prohibited  exjiorls.     Order  in  Council,  March  30tli. 
HtllJ. 

Tiif:  exportation  of  tr'n"  tranacaiitli  and  silica 
bricks    is    |«roliiliited    to   all    destinations. 

The  exportation  of  ^naiacol  and  guaiacol  car- 
bonate, senna  leaves  and  pods,  and  stramonium 
leaves  and  seeds  is  prohibited  to  all  destinations 
abroad  other  than  Uriti.sh  Pos.scssions  and  Pro- 
tectorates. 

The  heading  "  Ciums.  resins,  balsams,  and 
resinous  substances  of  all  kinds,  except  such  as 
contain  caoutchouc  "'  in  the  list  of  goods  the 
exportation  of  which  is  prohibited  to  all  foreign 


ronntries  in  Knrope  and  on  the  Moditcrranonn 
and  Hlack  Si-as.  uthcr  than  I'Vanic.  Kussia  (except 
throusih  Raltic  ports).  Italy.  Sjiain.  and  Portugal 
is  replaced  by  the  headinjr  : — "  Ciums.  resins. 
balsj\ms  and  resinous  substances  of  all  kinds, 
except  such  as  contain  caoutchoiu',  and  except 
j;uni  traiiacanth." 

Till'  exjiovtation  of  the  follow! n<i  aoods  is  jiio- 
hibiled  to  all  foreign  coiinlries  in  Euroiie  and  on 
the  Mediterranean  and  IMack  Seas,  other  than 
France,  liussia  (except  throujrh  Baltic jiorts),  Italy. 
Spain,  and  Portugal: — Leather,  \arnished.  jap- 
anned or  enami'lli'd  ;  leather  wasti>  :  spices  of  all 
kinds,  other  than  ])ei>i>er.  but  inchidini;  pimento; 
starch,  iixchidinsi  dextrin,  farina,  and  potato  Hour. 

Tradini/    in    u'or    material.     Hoard    of    Trade    ,1  . 
Apr.   t),    19 Hi. 

TilK  .\rniy  (oiincil  has  ordered  thai  Hefence  of 
the  Healm  Iti^giilation  ?A).\  (under  which  tradin^ 
in  war  material  is  piohibitetl  uidess  authorisi'd  li\ 
a  permit  of  the  conipeteid  naval  or  militarx 
a\ithority)  applies  to  the  followinir  : — Acetone  : 
ammonal;  ballistite  :  bellito  ;  lilastine  ;  cordite: 
fidndnate  of  mercury:  <ruiuott<)n  ;  gunpowder; 
melinite;  megadine  ;  nitro-cellulose  powder;  nitrn- 
•jlycerine  :  perchlorate  of  ammonia  ;  perchloratc 
of  potash  :  picric  acid  :  salailite  ;  tetrvl  :  toiiite; 
trotvl:  T.N.T.  (trinitrotoluol);  T.N.X.  (trinitro- 
xylol). 

The  .Minister  of  .Muintions  has  ordered  that 
Defence  of  the  I'ealm  Uegiilation  'M\.\  applies  to 
aluminium  and  alumina  ;  platinum  metals,  ore.-, 
residues,  and  liars  containing  the  same. 

Prohibited  cxjiorts.    Order  in  Council.  Apr.  II,  lill'i 

Twr.  exportation  of  the  following  is  prohibited  to 
all  destinations  : — Pig  iron  of  all  description^  : 
Railway  mateiial,  the  f<iUowing  : — steel  rails  : 
steel  sleepers  ;  steel  springs  ;  steel  wheels  ami 
axles.  Shipbuilding  material,  the  following  :— 
Boiler  tiibes  :  condenser  tubes  :  steel  plates  am' 
sectional  materials  for  shipbuilding.  Soap  con 
(aining  nxore  than  one  per  cent,  of  glycerine.  Stoc 
in  bars,  angles,  roils  ami  shapes  or  sections  :  sfec 
blooms,  billets,  and  slabs;  steel  bridge,  boiler  am 
other  plates  not  under  J  in<-h  thick  ;  .steel  girder> 
beams.  joLsts  and  pillars  :  steel  ingots  ;  steel  tube: 
of  all  descriptions  ;  steel  wire,  exce])t  barbed  ain 
gahanised  wire  (the  e-?portation  of  which  remain 
prohiliited  to  all  destinations  abroad  other  thai 
British  I'o.ssessions  and  Protectorates), 

The  exportation  of  the  following  is  prohibitei 
to    all    destinations    abroad     other    than    IJritisI 

'    Possessions   and    Protectorates: — .Miuniniinn  sul 
nhate  and  almni no  ferric  :    lacs,  not  including  la 

1    dye:    soaji.  soft,  containing  one  per  cent,  and  les 

,    of  glycerine. 

\  The  exportation  of  the  fidlowing  is  prohibited  t- 
all  foreign  couidries  in  Kmope  and  on  the  Moditci 
ranean  and  Hlack  Seas,  other  than  France,  liussii 
(except  through  Haltic  ports).  Italy.  Sjiain.  an 
Portugal  : — Asphalt  and  solid  or  liquid  bitumen 
petroleum  and  its  products  not  already  specificall 
prohibitetl  ;  soap,  hard,  coidaining  one  per  ren 
and  less  of  glycerine. 

Contraband  of  var. 

l<\  virtue  of  a  Roval  Proclamation  dated  .^I" 
l-.it h.  lillfi.  the  following  are  made  "  ahsolui 
contrabanil  "  :  —  Gold,  silver.  paper  mom-y 
metallic  chlori<les.  except  sodiiun  (hloride  ;  meta 
loidic  chlorides  :  halogen  comiiounds  of  carhoi 
starch;  borax,  boric  acid,  and  other  lioron  con 
pounds  ;  sabadilla  seeds  and  i>repaiations  ther 
from.  In  Item  S  of  Schedule  1  of  the  I'roclain 
ti.in  of  f»it.  11th,  li)l.->  (see  this  .1.,  1915,  107. 
'ether'"  is  rei)laie(l  by  "formic  ether;  *■' 
pliuiic   ether."' 
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Official  Notice. 


ANNUAL  tiENERAL  MEETING,   1916. 

In  acrordanco  with  the  provisions  of  By-law  64, 
notice  is  hereby  gi\en  that  the  Annual  General 
Meeting  will  be  held  at  the  University  of  Edin- 
burgh at  10.30  a.m.  on  Wednesday,  July  19th, 
19U).  A  provisional  programme  of  the  proceed- 
ings is  inserted  loose  iu  this  issue. 

Dr.  Charles  Carpenter  lias  been  nominated  to 
the  office  of  1 'resident  under  By-law  20;  Profs.  F. 
G.  Donnan  and  Heiu-y  Louis  have  l)een  nominated 
Vice-Presidents  xmder  By-law  21,  Jlessrs.  H. 
Hemingway  and  D.  Lloj'd  Howard  have  been 
nominated  \'ice-Presidents  under  Bv-laws  21  and 
32,  an.l  Mr.  Tlios.  Tyrer  and  Dr.  R.  Messel,  F.R.S., 
have  been  reappointed  Hon.  Treasurer  and  Hon. 
Foreign  Secretary  respectively. 

Jlembers  are  requested  to  nominate  on  or 
before  May  22nd  next,  fit  and  proper  persons  to 
fill  four  vacancies  among  the  ordinary  ilembers  of 
Council.  Forms  for  this  purpose  can  be  obtained 
from  the  Secretary  of  the  Society. 

By-law  23  : — An  Ordinary  Member  of  Council 
sh.all  be  nominated  by  ten  or  naore  members  upon 
Form  B  in  the  Schedule,  a  copy  of  which  form 
shall  be  furnished  by  the  Secretary  upon  the  written 
or  verbal  request  of  any  member,  but  a  member 
shall  not  be  eligible  to  sign  more  than  one  such 
nomination  form,  and  the  member  nominated 
shall  sign  the  declaration  set  tortli  on  the  torin. 
A  nomination  shall  be  declared  invalid  by  the 
Council  if  : 

a.  The  member  thereon  nominated  is  disqualified 
for  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-laws. 

6.  The  nomination  is  not  made  on  the  authorised 
printed  form  or  substantially  not  in  the  manner 
directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than 
ten  members  not  disqualified  or  not  ineUgible  to 
nominate  as  provided  by  the  By-laws. 

(I.  The  nomination  form  is  not  received  before 
or  upon  the  day  appointed  therefor. 

e.  The  memlier  nominated  has  not  signed  the 
declaration  printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is 
declared  to  be  invahd,  shall  receive  notice  thereof 
from  the  Secretary,  and  shall  not  be  submitted 
for  election. 

T.   F.  Burton, 

Acting  Secretary. 


Edinburgh  Section. 


Meeting  held  on  January  I9th,  1916. 


PERMANENCE  OF  WRITING-INK. 

(ABSTKACT.) 
BY    D.    B.    DOTT. 

Attention  was  first  called  to  the  bleaching  effect 
f  air  and  light  on  writing-ink  as  used  in  modern 
jnes,  by  the  fact  that  signatures  on  certain 
!"rtificat«s  had  become  illegible  through  the 
'.ding  of  the  ink.     As  it  was  impracticable  to  test 

■sample  of  ink  by  exposure  of  \\riting  tor  a  ])eiiod 
years,  it  was  considered  tiiat  a  limited  applica- 

on  of  hydrogen  peroxide  would  be  the  nearest 


chemical  equivalent  to  the  bleaching  effect  of  the 
atmospliere.  Writing  done  by  different  inks  was 
exposed  to  liglit,  the  paper  being  occasionally 
moistened  with  a  3",,  solution  of  hydrogen  per- 
oxide, the  result  being  that  the  liand-v\riting 
gradually  became  invisible,  in  some  cases  more 
quickly  than  iu  others.  Taking  ferric  tannate, 
indigo,  and  aniline -blue,  as  tlie  principal  sub- 
stances xiscd  in  making  writing-ink.  it  was  found 
that  all  of  tliem  are  rapidly  decolorised  by  w.ariiiing 
\vith  hydrogen  peroxiile  solution.  With  solutions 
of  these  substances  in  test-tubes  at  the  ordinary 
temrjerature  the  same  change  was  slowly  produced. 
The  violet  ink  used  for  tjTJewriters  was  less 
readily  acted  on,  but  was  quickly  bleached  by 
sidphurous  acid.  Among  the  samples  of  writing- 
fluids  tested,  oidy  those  which  had  some  form  of 
carbon  as  chief  ingredient,  were  aide  to  resist  the 
action  lioth  of  hydrogen  peroxide  and  of  svd- 
phurous  acid.  If  an  ink  could  be  produced, 
possessing  the  desir<able  properties  of  perfect 
fluidity  and  being  non-deposiiing,  and  at  the 
same  time  incapable  of  being  decolorised  by 
oxididng  or  reducing  agents,  there  wovUd  be  good 
reason  to  beheve  that  the  writing  done  by  such 
an  ink  would  be  practically  permanent.  In  the 
meantime,  when  ^^Titing  is  of  an  important  nature 
anil  is  desired  to  endure,  some  form  of  carbon  ink 
appears  to  be  the  only  trustworthy  preparation. 


London  Section. 


Meeting   held   at    Burluigtou    House,    on    Monday, 
April  3rd,   1910. 


MR.    ARTHUR    R.    LIXG    IN    THE    CHAIR. 


A  COMPARISON  OF  THE  BRAZILIAN  AND 
PLANTATION  METHODS  OF  PREPARING 
PARA  RUBBER. 

BY    G.    STAFFORD    WHITBY. 

Since  the  plantation  producing  industry  was 
established,  the  questions  of  the  relative  values 
of  "  Fine  hard  Para  "  and  plantation  rubber, 
and  of,  on  the  one  hand,  the  smoke  coagulation 
method  by  which  the  former  is  prepared  and,  on 
the  other  "hand,  the  methods  by  which  the  latter 
is  prepared,  have  often  been  canvassed,  yet  the 
methods  have  not  hitherto  been  subjected  to  a 
strictly  comparative  test.  The  object  of  the 
present  paper  is  to  describe  such  a  test.  For  the 
purpose  of  this  test,  smoked  sheet  was  selected 
as  the  typical  plantation  form  (see  Appendix  A). 
The  procedure  was  to  prepare  one  sample  of 
rubber  according  to  the  Brazflian  smoke  coagula- 
tion method,  and  another  as  smoked  sheet  from 
the  same  lot  of  plantation  latex,  and  to  submit 
the  samples  to  vulcanisation  tests  as  described 
below.  , 

The  result  of  the  vulcamsing  testing  of  samples 
of  fine  hard  Para  and  of  ordinary  plantation  forms 
has  been  published  from  tmie  to  time,  with  the 
object  of  instituting  a  general  comparison  between 
fine  hard  Para  and  plantation  rubber.  The  resiilts 
for  samples  made  from  plantation  latex  according 
to  the  Brazilian  method  have  also  been  published. 
The  general  tendencv  of  such  results  has  perhaps 
been  to  show  that  fine  hard  Para  is  not  superior 
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to  good  samples  of  plantAtion  ruV>her,  but  rather 
the  reverse.     But  as  a  rule  these  tests  have  not 
been    published    in    scientiflo    form    with    proper  j 
experimental  details,  nor  have  they  included  any  | 
data  regarilinji  the  essential  matter  of  rate  of  cure.  [ 
The    results    recentlv    published    by    Eaton    and   ! 
Grantham',    however,     are     not     open     to      this  | 
criticism.     Eaton  and  Crantham  quot*'  vxUcanisa-  : 
tion   results   for   live   samples   of   tine   hard    Tara  j 
which   are   certainlv    not    superior   to   the   results 
obtained  by  them  for  samples  of  rubber  prepared 
aeconlinc   to   plantation   methods. 

It  seemed  advisable  to  carry  the  question 
further  and  to  ascertain  whether  the  Brazilian 
method  per  se  was  better  than,  worse  than,  or 
equal  to  the  tvpi.al  plantation  method  per  se 
in  regard  to  the  quahtv^  of  the  rubber  produced. 
This  could  onlv  be  done  by  apphnng  the  two 
methods  to  be  compared  to  the  same  lot  of  latex 
(see  Appentlix  B). 

Preparatiou  of  the  samples : — After  a  certain 
amount  of  practice  in  the  technique  of  the  Brazilian 
method  of  smoke  coagulation,  two  sets  of  samples 
were  prepared. 

Latejc  from  old  trees : — The  latex  was  taken  from 
the  old  plantings  on  the  \\est  Country  Estate  of  the 
F.M.S.  Rubber  Co.  The  area  had  originally  been 
planted  40  ft.  x  40  ft.  amongst  coffee,  and  a  few 
veajs  later  the  coffee  had  been  removed  and  rubber 
planted  between  the  original  plantings.  At  the 
time  of  the  experiment  (Nov.  and  Dec,  1913)  the 
original  plantings  were  more  than  15  years  old, 
and  the  latex  was  taken  from  these  old  trees  only. 
ITie  area  had  been  thinned  out  to  about  40  trees 
per  acre.  The  trees  were  being  tapped  on  renewed 
bark,  mostly  by  a  single  cut  at  the  base,  but  in 
some  cases  fcy  a'  V  cut  in  the  second  storey. 

A  ball  of '  smoke-coagulated  rubber  was  built 
up  by  operating  on  four  occasions.  On  each 
occasion  the  procedure  was  similar.  Lat«x  was 
collected,  as  soon  as  the  trees  had  ceased  dripping, 
from  9 — 10  a.m.,  and  was  conveyed  to  the  labor- 
atorj-.  The  operation  of  coagulating  part  of  the 
latex  on  a  paddle  was  started  at  once,  and,  with 
the  exception  of  an  interval  for  tiffin,  was  con- 
tinued until  about  4  p.m.  In  order  to  prevent 
the  inset  of  natural  coagulation,  in  the  latex 
waiting  for  treatment,  before  the  smoking  operation 
was  completed,  a  small  amount  of  ammonia 
solution  (4  c.c.  of  a  1:1  solution  per  litre  of 
latex)  was  added  at  about  12.30  p.m.'  The  fuel 
used  consisted  of  rubber  wood  together  with  a 
few  nuts  of  the  atap  palm.  These  nuts  were 
selected  because  of  their  close  similarity  to  the 
urucuri  palm  nuts,  which  are  reported  as  being 
frequently  used  in  Brazil  for  the  smoke  coagulation 
process  and  of  which  specimens  had  previously  been 
procured.  It  was  not  found  that  atap  nuts  alone 
made  a  convenient  fuel  ;  they  did  not  burn 
sufTiciently  readily  and  the  smoke  did  not  readily 
get  hot  enough  for  easy  working.  A  convenient 
arrangement  for  the  fire  was  found  in  two  kerosene 
tins  (each  14  in.  high)  fitted  together.  The  upper 
tin,  which  had  a  hole  some  4  in.  in  diameter  in 
the  bottom,  was  inverted  and  its  mouth  fitted 
over  the  mouth  of  the  lower  tin.  This  gave  an 
excellent  dense  smoke  and  required  to  be  re-charged 
only  very  seldom.     The  temperature  of  the  smoke 

'  B.  J.  Eaton  and  J.  Grantham,  "  Vulcanisation  experiments  on 
plantation  Para  rubber.  The  cause  of  variability."  This  Journal, 
34,  So.  19,  98«. 

*  By  "  quality "  Ib  here  always  meant  vulcanising  quality. 
The  term  '*  quality  "  is  still  widely  used  in  the  loose,  brokers' 
sense,  which  refers  chiefly  to  appearance,  but  a  juster  appreciation 
of  the  terra,  as  referring  to  vulcanising  properties,  is  gradually 
sprea^ling  in  the  rubber  world. 

•  It  la  improbable  that  the  ammonia  will  have  any  prejudicial 
effect  on  the  quality  of  the  rubber.  The  author,  by  another 
method  into  which  an  element  of  evaporation  entered,  obtained 
excellent  rubber  from  latex  containing  much  more  ammonia  (2%) 
than  that  used  in  the  present  connectif>n.  And,  further,  ammonia 
is  frequently  added  to  the  latex  for  the  preparation  of  fine  hard 
Fara  Ui  Brazil. 


at  the  point  of  exit  was  about  160 — 170°  C.  during 
the  coagulating  operation.  This  was  found  to  be 
the  most  convenient  temperature  for  easy  and 
satisfactory  working.  If  the  smoke  is  too  cool,  an 
aqueous-tarry  layer  is  deposited  on  the  paddle. 

The  method  of  handling  was  to  jiovir  latex 
over  the  paddle,  to  allow  excess  of  latex  to  drain 
otT  whilst  the  paddle  was  rotated,  and  then  to  put 
the  paddle  in  the  smoke,  rotating  it  meanwhile/ 
When  the  latex  had  set  sufliciently  to  allow  of 
the  paddle  being  held  at  rest  without  any  lateS 
falling  ofT,  the  constant  rotation  wivs  stopi)ed, 
liut  the  smoking  was  continued  for  a 
short  tinie  longer— long  enough  to  give  a  fairly 
firm  proihict  at  the  close  of  the  day's  operation 
l)ut  not  long  enovigh  to  dry  up  any  one  layer. 
(As  it  proved  later,  the  percentage  of  water  in  the 
mass  when  testetl  was  rather  less  than  that  usually 
present  in  fine  hard  Tarn,  but  not  sulliciently 
dilTerent  to  render  the  preparation  a  poor  copy 
of  the  Brazihan  method.)  As  soon  as  one  layer 
was  finished  (3 — 4  mins.  in  sdl),  another  waa 
superimposed. 

On  each  occasion  the  rubber  was  superimposed 
on  that  prepared  on  the  paddle  on  the  previous 
occasion,  so  that  a  large  spherical  mass  wae 
built  up.  Finally  the  mass  weighed  about  10  lb. 
The  rubber-content  of  the  latex  used  on  the  four 
occasions  (which  were  spread  over  a  month)  was 
35S.  341,  35-2.  3(5-8%,  the  mean  being  35-20o.* 
With  latex  of  this  strength,  about  300  grms.  (dry 
weight)  of  rubber  cotild  be  prepared  per  hour  by 
smoke  coagulation  on  a  paddle  disc  0  in.  in  dia- 
meter. Immediately  after  its  preparation  the 
rubber  was  almost  white  in  colour,  but  on  keeping 
gradually  turned  dark  brown  on  the  outside.  A 
Ettle  bright  brown  serum  came  away  from  the 
mass  during  the  first  few  days  following  its  pre- 
paration. 

For  the  purpose  of  comparison  a  part  of  the  latex 
collected  on  each  occasion  was  set  aside  for  the 
preparation  of  smoked  sheet.  The  procedure 
followed  in  preparing  the  smoked  sheet  was 
essentially  the  same  as  that  normally  followed 
in  ordinary  estate  work.  It  was  kept  strictly 
uniform  on  each  occasion  and  was  as  follows.  A 
rapid  determination  of  the  approximate  rubber- 
content  of  the  latex  was  made,  and  on  the  basis  of 
this  the  latex  was  diluted  at  12  noon  (i.e..  about 
2  hours  after  collection  had  been  finished  or 
say  5  hours  after  the  trees  had  been  tapped)  with 
water  sufficient  to  reduce  its  rubber  content  to 
12  ^Oq.  The  latex  was  then  mixed  with  acetic 
acid  and  transferred  to  coagulating  pans.  (See 
Appendix  C  on  the  possible  influence  on  quality 
of  the  time  of  day  at  which  coagulation  is  per- 
formed). Two  sheets  were  made  on  each  occasion, 
one  gallon  of  diluted  latex  being  used  for  each. 
The  amount  of  acid  used  was  0-5  "„  of  the  weight  of 
the  dry  rubber.  The  acid  was  in  the  form  of  a  10% 
solution.  The  pans  were  allowed  to  stand  over- 
night. Next  morning  the  surface  was  on  ea*'h 
occasion  similarly  slightly  discoloured.  The 
coagidum  was  rolled  out,  the  sheet  was  allowed 
to  hang  in  the  air  for  four  hours  in  order  to  drain 
and  was  then  placed  in  a  smoke  house.  The  latter 
was  working  when  the  sheets  were  introduced.  Tlic 
sheets  were  turned  at  intervals  in  the  usual  way. 
They  were  smoked  for  22  da\-s,  the  smokinf 
being  continuous  during  tliis  period  except  foi 
occasional  intervals  during  the  day-time  to  allow 
of  sheets  being  turned  or  removed. 

Ldtej-  from  young  trees. — Inthecaseof  thesample-' 
of  which  the  preparation  is  described  above,  fron 
latex  derived  from  old  trees,  it  was  desired  foi 
the    purpose    of    ascertaining    whether   the  innei 


«  Probably  the  latex  was  a  little  stronger  than  this— «»»  Wic- 
when  it  issued  from  the  trees.  But  the  coolies  usually  left  »  "«'' 
water  in  an  occasional  cup,  and  this  became  mixed  with  tns  i»K-' 
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portion  of  a  ball  of  rubber  prepared  in  the  Brazilian 
manner  differed  from  the  outer  portion,  to  prepare 
a  comparatively  large  mass  of  rubber.  This 
involved  working  on  several  days,  with  the  result 
that,  instead  of  a  single  sample,  several  samples 
of  smoked  sheet  have  to  be  taken  into  account 
in  the  comparison.  The  samples  which  were 
prepared  from  young  tree  latex  therefore  afford  a 
more  precise  comparison,  since  they  were  prepared 
on  one  day  from  a  single  lot  of  latex. 

The  trees  were  5  years  old.  Most  of  them  had 
been  in  tapping  about  a  year,  but  a  certain  number 
had  been  in  tapping  only  6  months.  The  latex 
was  collected  from  9 — 10  a.m.  and  was  taken  to 
the  laboratory.  The  rubber-content  of  the  latex 
was  ;!0-.'?"o.  "(This  is  somewhat  less  than  in  the 
latex  iss\ung  from  the  tree  ;  see  footnote*.) 
Rubher  was  made  in  the  Brazilian  fashion  as 
described  above  from  part  of  the  latex,  and  smoked 
sheet  was  made  from  part  exactly  as  described 
above.  Owing  to  the  more  dilute  natvire  of  the 
latex,  the  smoke  coagulating  operation  did  not 
proceed  so  quickly  as  in  the  case  of  the  old  tree 
latex.  Each  layer,  however,  was  not  smoked 
for  so  long  as  in  the  other  case.  This  was  done 
in  order  to  leave  more  water  in  the  rubber,  since 
the  less  massive  nature  of  the  rubber  will  cause 
the  percentage  of  water  to  fall  more  quickly 
than  in  the  other  ease  ;  and  it  was  desired  that 
the  water-content  should,  after  the  lapse  of  some 
months,  be  similar  to  that  of  the  other  samples 
and  approximately  that  of  fine  hard  Para.  The 
rubber  was  prepared  on  a  bamboo  spindle  as  a 
thick  mass. 

Method  of  vulcanisation  testing. — The  vulcanisa- 
tion tests  were  made  in  London  9  months  after 
the  preparation  of  the  samples.  The  scheme  of 
testing  employed  was  that  worked  out  by  Schidro- 
witz.  The  samples  were  mixed  on  experimental 
mixing  rolls  with  8  parts  of  sulphur  per  100 
parts  of  rubber.  The  mixing  procedure  followed 
the  same  lines  in  every  case,  but  a  fixed  time  was 
not  given  for  the  mixing,  the  intention  being  to 
perform  each  mixing  with  the  least  amount  of 
working  compatible  with  securing  a  good  mix. 
Under  the  conditions  of  working,  all  ordinary 
plantation  rubbers  could  be  mixed  in  not  more 
than  1.5  minutes.  All  the  samples  dealt  with  in 
this  paper  occupied  15  minutes  in  all  for  mixing, 
except  the  two  samples  of  creped  Brazilian  rubber, 
which  required  only  about  12  minutes.  In  the  for- 
mer cases  about  9  minutes  of  the  period,  and  in 
the  latterabout  6  minutes,was  occupied  in  breaking 
down  the  rubber  and  rendering  it  plastic  before 
the  sulphur  was  added.  As  soon  as  the  mixing 
was  complete,  the  rubber  was  sheeted  out  on  the 
same  rolls,  and  was  then  allowed  to  cool  for  five 
minutes  before  being  cut  off.  The  amount  of 
rubber  taken  for  each  mix  (200  grms.)  was  such 
that  the  resulting  sheet  of  dough  was  of  the  desired 
thickness.  All  mixings  were  allowed  to  rest  a 
Week  before  being  cured. 

For  the  purpose  of  curing  a  disc  was  cut  of  a  size 
convenient  for  cutting  out  a  test  ring  later,  and 
the  dough  was  placed  between  aluminium  discs 
in  a  heavy  screw  mould  and  subjected  to  the 
preliminary  cure  of  2  hours  in  a  steam  autoclave. 
For  all  cures  the  rise  was  15  minutes  and  the 
temperature  of  cure  141°  F.  (40  lb.  steam).  Three 
days  were  always  allowed  to  elapse  after  curing 
before  the  tensUe  tests  were  made.  The  tensUe 
tests  were  niade  on  rings  by  a  Schopper  machine. 
l"he  machine,  which,  unlike  more  recent  models, 
was  not  fitted  with  automatic  recording 
apparatus,  was  run  at  such  a  speed  that  the  figures 
for  load  and  elongation  could  conveniently  be 
'"^*"1  (by  two  operators)  during  the  whole  course 
^lu  stretching  up  to  the  breaking  point.  The 
thickness  of  the  rings  was  in  all  cases  round,  about 
i  mm.     It  was  measured  by  a  micrometer  gauge. 


The  figures  for  load  and  elongation  obtained 
during  the  stretching  of  the  product  of  the  pre- 
liminary cure  were  plotted,  and  from  tho 
resulting  stress-strain  curve  the  position  of  the 
"  perfect  "  cure  was  deduced.  If,  as  was  usually 
the  case,  the  preliminary  cure  did  not  coincide 
with  the  "  perfect  "  cure,  the  mixing  was  given 
tho  "  perfect  "  cure  by  increasing  or  decreasing, 
as  the  case  might  be,  the  time  of  cure,  and  the  pro- 
duct was  put  through  the  tensile  test  as  before. 
If,  as  was  occasionally  the  case,  the  original 
estimate  of  the  time  necessary  for  the  "  perfect  " 
cure  turned  out  to  be  a  little  incorrect,  a  further 
slight  variation  of  the  period  of  cure  on  the  basis 
of  the  second  cure  would  always  enable  the 
"  perfect  "  cure  to  be  secured. 

The  bearing  of  the  stress-strain  curves  on  the 
question  of  the  "  perfect  "  cure  and  the  way  in 
which  the  conditions  for  the  "  perfect  "  cure  can 
be  deduced  from  the  curve  obtained  for  the  pre- 
liminary cure  may  be  indicated  briefly.  It 
depends  upon  discoveries  made  bj'  Schidrowitz 
and  Goldsbrough  as  a  result  of  a  research  into  the 
changes  occurring  in  the  stress-strain  curves  for  a 
given  mix  along  with  progressive  change  in 
the  cure,  and  on  a  mathematical  examination  of 
the  nature  of  the  curves.  It  is  not  proposed  to 
go  fuUy  into  the  question  here,  as  Schidrowitz, 
who  has  already  given  a  brief  account  of  the 
principles  involved, °  has  promised  a  detailed 
account,  in  conjunction  with  Goldsbrough,  of 
his  scheme  of  vulcanisation  testing,  and  a  special 
paper  on  the  mathematical  part  by  Goldsbrough 
and  E.   Hatschek. 

The  temperature  of  vulcanisation  is  kept  constant 
for  all  cures,  but  the  time  of  vulcanisation  is 
varied.  Considering  the  series  of  stress-strain 
curves  which  are  obtained  from  a  given  mix  by 
varying  the  period  of  cure,  Schidrowitz  and  his 
co-workers  found  that  it  was  possible  to  solve 
the  curves  mathematically  and  also  that  at  a  point 
not  far  from  the  point  of  inflection  the  curves 
were  parallel.  From  the  mathematical  formula 
corresponding  to  the  curves,  it  was  possible  to 
deduce  theoretically  the  one  curve  of  the  series 
which  represented  an  ideal  balance  of  tensile 
properties — roughly,  a  balance  of  strength  and 
distensibility  ;  and  it  was  found  by  actual  experi- 
ment that  the  cure,  known  as  the  "  perfect  "  cure, 
corresponding  to  such  a  curve  was  in  fact  the  best 
cure. 

The  slope  of  the  curve  beyond  the  point  of 
inflection,  although  the  same  for  any  one  mix, 
may  vary  from  rubber  to  rubber. i'  The 
curve  corresponding  to  the  "  perfect  "  cure  was 
worked  out  for  the  set  of  curves  with  each  of  the 
slopes  actually  found  in  practice.  Thus,  by 
always  plotting  the  stress-strain  curves  to  a  con- 
venient fixed  scale,  it  was  immediately  possible, 
after  examining  the  slope  which  the  curve  for  a 
preliminary   cure    (2   hours)   had  at  the  straight 


»  P.  Schidrowitz,"VariabUity,"  "  The  Rubber  Industry,"  London, 
1914,  p.  212  et  seq.  (see  this  J.,  1915,  842). 

^*  In  regard  to  their  vulcanisiition  experiments,  Eaton  and 
Grantliam  ('oc.  «'(.)  stat*  that  "  the  inclination  for  the  final  portion 
of  the  curve  was  a  constant  not  only  for  a  given  series  but  for 
the  whole  of  the  experimental  samples  tested."  They  state, 
however,  that  "  all  the  samples,"  nith  three  exceptions,  "  were 
coagulated  in  a  similar  manner  from  latex  from  the  same  trees  ; 
and  this  probably  explains  their  arriving  at  the  conclusion  that 
the  type  of  the  curve  is  constant.  For,  as  is  shown  by  an  examina- 
tion of  the  results  discussed  in  Appendix  B  to  the  present  com- 
munication, for  two  sets,  of  four  and  five  samples  respectively, 
prepared  from  two  different  areas,  it  appears  that,  for  rubber 
prepared  in  a  given  form  from  any  one  area,  the  type  oi  the  curve 
U  the  same,  although  it  may  vary  from  area  to  area.  The  fact 
that  in  Eaton  and  (jrantham's  experiments  the  same  area  was  in 
question  in  all  except  a  few  cases  probably  accounts  partly  for  the 
uniformity  in  type  of  the  curves.  Further,  in  their  experiment* 
the  stress-atraiii  curves  do  not  appear  to  be  drawn  to  a  scale 
very  suitable  for  bringing  out  differences  in  type.  .\nd.  in  addition 
the  method  of  judging  the  optimum  cure  by  means  of  the  magni- 
tude of  the  product  of  load  and  elongaUon  is  more  empirical  and 
less  exact  than  the  method  of  Schidiowiti  which  is  sketched  here. 
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portion  beyond  the  point  of  iuflei-tiou.  to  saj- 
where  the  curve  for  the  "  perfect  "  cuve  should 
couie.  It  could  then  easily  be  judged  from 
experience  to  what  extent  the  period  of  cure  would 
have  to  be  altered  in  order  to  give  the  ""  perfect  " 
cure. 

The  slope  of  the  curve,  wliich  represents  the 
extension  produced  by  increasing  load,  is  obviously 
a  very  convenient  general  measure  of  the  mechani- 
cal properties  of  the  rubber.  Schidrowitz  ex- 
presses this  ■■  type  "  by  a  number  representing 
the  slope  of  the  curve  "on  the  arbitraiily-chosen 
scale  on  which  the  curves  are  always  drawn.  The 
fio;ure  taken  as  the  standard  for  "  type  "  is  36. 
The  extreme  limits  of  "  type  "  which  the  present 
author  has  encountered  in  liis  experimental  work 
have  been  32  and  4-i.  Obviously,  the  lower  the 
figure  (i.e.,  the  flatter  the  curve  ;  loads  being  taken 
as  ordinates  and  elongations  as  abscisste),  the 
better  the  general  mechanical  properties  of  the 
rubber. 

In  addition  to  "  type,"  the  ultimate  tensile 
figures  have  always  been  taken  into  account  in 
making  a  judgment  on  the  tensile  properties 
of  any  sample  of  rubber.  The  rate  ol  cure,  by 
which  is  meant  the  time  required  for  the  "  perfect  " 
cure,  imder  the  conditions  of  working  used  for  the 
comparison  of  different  samples,  is  also  of  import- 
ance ;  for,  in  addition  to  its  direct  aspect,  there 
is  the  consideration  that  a  general  relationship 
appears  to  exist  between  the  rate  of  cure  and  the 
stability  of  the  vulcanised  product.*  No  further 
mechanical  tests  were  made,  nor  were  any  direct 
keeping  tests  made  ;  but  it  will  be  seen  that  the 
'■  type  "  and  rate  of  cure  are  of  wide  significance. 

Vulcanisation  results. 

As  the  set  of  samples  made  from  a  single  lot  of 
latex,  derived  from  young  trees,  affords  the  more 
completely  unequivocal  comparison  of  the  Brazilian 
and  plantation  methods,  the  results  for  these 
samples  vrill  be  described  flr.st.  Latex  front  young 
trees : — The  Brazilian  sample,  which  contained 
about  9°o  of  water,  was  creped  before  mixing. 
The  corresponding  smoked  sheet,  which  contained 
0-.53°o  of  moisture,  was  mixed  direct  without 
creping.  It  may  appear  that  in  strictness  Ibo 
smoked  sheet  also  should  have  been  creped 
before  mixing  ;  but  the  object  of  these  tests  was 
to  compare  the  Brazilian  and  plantation  methods 
in  regard  to  the  actual  utilisation  of  the  products 
And,  whereas  the  wet  Brazilian  rubber  must  be  and 
is  creped  or  otherwise  dried  before  being  utilised, 
smoked  sheet  need  not  be  and  by  most  manufac- 
turers is  not  creped  before  being  utilised.  Hence 
a  stricter  technical  comparison  of  the  two  methods 
is  obtained  by  mixing  the  smoked  sheet  without 
preliminary  creping.  In  point  of  fact,  as  the 
results  quoted  later  show,  creping  prior  to  manu- 
facture appears  to  have  little  or  no  effect  on  the 
tensile  properties  of  the  vulcanised  product. 

ITie  rubbers  behaved  differently  when  under 
exactly  similar  conditions  in  the  preliminary  cure. 
The  tensile  figures  for  the  preliminary  cures 
were  : — 


Brazilian 
rubber. 


Smoked 
sheet. 


Tyi«:   

Breakirif?  load   

Elongation  at  break 


40 
20.30  lb.  sq.  in. 
10-44 


38 
1504  lb.  sq.  in. 
9-40 


It  was  clear  from  the  stress-strain  curves  that 
the  Brazilian  rubber  was  under-cured  and  the 
smoked  sheet  over-cured.  The  latter  fact  could 
al.so  be  gathered  readily  from  the  breaking  figures. 

•  Schidrowitz,  Ibid.,  r>p.  215-6. 


The  final  cures  (the  "'  perfect  "  cures)  were  as 
follows : — 


Brazilian 
rubber. 


Rate  of  cure 

Type   

Breaking  load   

Elon^iatiou  at  break 


2i  hrs. 

40 
24111b.  sq.  in. 
10-29 


Smoked 
sheet. 


If  hrs. 
3S 
2264  lb.  sq.  in. 
10-28 


It  is  clear  that  the  smoked  sheet  cures  more 
quickly  and  that  the  "  type  "  of  the  stress-strain 
ciu've  for  its  vulcanised  i)roduct,  indicating 
general  mechanical  properties,  is  somewhat  better 
than  is  the  case  with  the  rubber  iirepared  from  the 
same  latex  in  the  Brazilian  manner.  The  breaking 
figures  for  the  two  siini])Us  ari-  of  the  same  order. 
Those  for  the  Brazilian  rublier  arc  in  fact  somewhat 
the  better  :  but  both  samples  ar.-  good  in  this 
respect  ;  and,  as  the  exact  figure  obtained  for  the 
breaking  load  is  always  a  little  fortuitous,  it 
cannot  be  said  that  the  smoked  sheet  is  really 
inferior  in  this  regard.  The  results  show  that 
on  the  whole  the  Brazilian  rubber  is  somewhat 
inferior  to  the  smoked  sheet. 

Later  from  old  trees  : — The  percentage  of 
moisture  in  the  Brazilian  sample  was  al)Out 
1 1  "„.  Prior  to  mixing  the  mass  was  creped,  with 
the  exception  of  the  portions  retained  for  the 
comparison,  described  later,  of  the  inner  and 
outer  layers.  The  preliminary  cure,  v^hich  was 
as  follows,  showed  the  mix  to  be  undercured  at 
2  hours. 

Preliminary  run. 


Brazilian  rublwr 
from  old  trees. 


Type   

Breaking  load  

Elongation  at  break 


38 
1832  lb.  sq.  in. 
10-78 


The  final  cure  (the  "  perfect  "  cure)  is  quoted 
later,  alongside  the  mean  of  the  smoked  sheet 
results. 

For  comparison  with  the  Brazilian  rubber  there 
are  four  samples  of  smoked  sheet  made  from 
the  four  lots  of  latex  used.  The  final  cures  of  these 
samples  gave  the  following  results." 


Sample         Sample    I     Sample 

1.  2.         1  S. 

I 


Sample 
4. 


Rate  of  cure   . 

Type     

Breaking  load. 


2|  hrs. 

36 

2040 


Elongation 
break    . . 


at 


21  hrs. 

36 

2253 


2i  hrs. 

36 

2203 


10-36 


2|  hrs. 
36i 

2279  lb. 
84.  to. 

10-69 


As  the  amount  of  Brazilian  rubber  prepared  on 
each  of  the  four  occasions  was  approximately 
equal,  the  mean  of  the  above  .samples  will  afford 
a  fair  comparison  with  the  Brazilian  mass. 

Final  cures. 


Mean  of  samples 

of  smoked  sheet 

from  old  trees. 


Rate  of  cure  

Type     

Breaking  load 

Elong.atlon  at  break 


2i  hrs. 
38 

2192 
in-44 


Brazilian 

rubber  from 

old  trees. 


m  hrs. 
38 

2137  lb.  sq.  In. 
10-19 


'  These  samples  prove  to  exhibit  a  comparatively  large  amount  j 
of  variation  amongst  themselves.  This  must  be  ascribed  to  llif 
fact  tliat.  although  the  latex  was  on  each  occasion  taken  from 
trees  on  the  same  area,  it  ivas  not  taken  inim  exactly  the  Miuf 
trees  each  time  :  the  exact  composition  of  the  group  of  tree- 
varied  somewhat  on  the  different  occasions. 
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In  this  case  again  the  Brazilian  rubber  appears 
as  souKxvliat  inffvior  to  tho  smoked  sheet, 
although  not  so  distinctly  as  in  the  former  test. 
The  "type"  is  poorer."  l>\it  the  rate  of  cure  is 
equal.  The  breaking  figures  are  not  so  good. 
This  last  was  expected  from  the  breaking  figures 
for  the  preliminary  cures. 

Conclusion. 

It  could  have  been  wished  that  a  larger  number 
of  tests  had  lieen  made  ;  l>ut  at  all  events  from 
the  restilts  dcscrilied  aliove  it  seems  char  that 
the  Brazilian  method  of  preparing  rubber  by 
smoke  coagulation  is  not  superior  to  the  planta- 
tion method  of  preparing  it  as  smoked  sheet  when 
the  products  are  tested  on  the  system  described. 
Indeed,  it  is  probable,  particularly  when  regard 
is  had  to  the  indications  of  the  first  of  the  two 
tests,  which  afforded  a  more  precise  comparison 
of  the  two  methods  than  did  the  second  of  the 
tests,  that  tlie  Brazilian  method  is  per  se  somewhat 
inferior  to  the  plantation  method  per  se. 

The  fjuestion  presents  itself  as  to  the  causes 
inderh-ing  the  results  obtained  for  smoke-coagii- 
hited  rulil)er  and  tlie  relation  of  the  method  to  the 
plantation  method,  ^ome  account  may  be  given 
of  results  which  were  obtained  in  pursuance  of 
this  question.  Klsewhere*  the  author  has  indicated 
the  chief  points  which  arise  for  consideration  in  an 
analysis  of  the  Brazilian  method  of  smoke  coagula- 
tion.' 

Effect  of  phenols  on  quality. 

On  the  ground  of  other  vulcanisation  researches 
the  a\ithor  had  a  general  expectation  that  Brazilian 
rubber  would  cure  more  quickly  than  smoked 
sheet  prepared  from  the  same  latex,  and  \\hen  the  , 
case  proved  to  be  otherwise  he  was  led  on  to  an  \ 
investigation  of  the  effect  of  phenolic  substances 
in  the  preparation  of  rubber,  which  seemed  to  throw 
light  on  one  aspect  of  the  smoke  coagulation  pro- 
cess. It  was  found  that  in  the  preparation  of 
smoked  sheet  the  introduction  of  even  small 
amounts  of  phenols  into  the  latex  prior  to  coagu- 
lation appeared  to  be  capable  of  prejudicing  the 
quality  of  the  rubber,  particularly  as  regards  the 
rate  of  cure  and  the  type.  Phenol  and  the 
cresols  were  selected  for  experiment,  as  being 
soluble  in  water.  Several  tests  have  been  made, 
and  the  following  may  be  cjuoted  as  typical. 

A  lot  of  diluted  latex  containing  approximately 
12-5 °o  of  dry  ruViber  was  divided  into  two  parts. 
One  part  was  coagulated  with  acetic  acid  (in  the 
form  of  a  2-5°o  solution)  in  the  proportion  0-5 "^ 
of  the  dry  weight  of  rubber  present.  The  other 
part  was  coagulated  in  the  same  way  ;  but, 
prior  to  the  addition  of  acid,  phenols,  consisting 
of  a  mixture  of  two  parts  phenol  and  one  part 
mixed  cresols.  in  the  proportion  of  0-35 °o  of  the 
dry  rubber  present,  were  added  in  the  shape  of  a 
lH6"o  solution.  The  coagula  were  prepared  as 
smoked  sheet  in  the  ordinary  way.  It  was  clear 
from  the  preliminary  cures  that  the  sheet  pre- 
pared from  latex  whicli  had  been  treated  with 
phenols  cured  more  slowly  and  had  a  poorer 
■  type  "  than  the  control. 


Preliminary  cures. 

Sheet  with 
phenols. 

Control. 

Typ*    

39 

1888 
10-9 

Breaking  load 

Klf.ngation  at  break 

21321b.  sq.  in. 
10-62 

The  final  cures  were  : — 


'  "  The  prime  technical  plantation  problems  of  the  next  decade," 
liatavia  Rubber  Congress,  Weltevreden,  1914. 


Sheet  with 
phenols. 

Control. 

Rate  of  cure 

Type     

2J  hrs. 
39 
2152 
10-2 

2i  hrs. 
37 

Breaking  load 

Elongation  at  break     

2380 
10-42 

A  similar  result  was  obtained  with  air-dried 
sheet.  Eaton  and  tJrantham  state'  that  the 
treatment  of  latex  with  anti.septics  appears  to 
retard  the  rate  of  cure.  In  the  present  case,  how- 
ever, it  is  improbable  that  the  effect  produced 
is  due  to  the  antiseptic  action  of  the  phenols.  For, 
in  the  first  place,  the  amount  present  is  in  all  pro- 
bability too  small  to  allow  of  then-  functioning 
in  tliis  way.  There  was  present,  in  the  case  of  the 
test  described  above,  only  1  part  in  2400  parts 
of  latex,  and  of  this  amount  the  greater  would 
prolialily  be  removed  from  the  sheet  along  with 
the  serum.  And.  in  the  second  place,  the  general 
indication  of  vulcanisation  work  by  the  author 
is  that  antiseptics  used  in  the  preparation  of  sheet 
e-xercise  a  slighter  eft'ect  or  no  effect  on  the  rate  of 
cure  and  on  the  "  type  "  (see,  for  example,  the 
results  regarding  the  effect  of  smoking  quoted  in 
Appendix  A). 

It  seems  more  probable  that  the  effect  of  the 
phenolic  substances  dealt  with  is  specific.  Eaton 
and  Grantham  (tor.  cit.)  have  just  pointed  out  that 
fine  hard  Para  might  have  been  expected  to 
cure  more  rapidly  than  is  the  case.  The  results 
just  ciuoted  make  it  probable  that  i^henols  ab- 
sorbed from  the  smoke  are  in  part  responsible  for 
the  comparatively  low  rate  of  cure.  (The  author 
thinks,  on  the  basis  of  other  experiments,  that 
formaldehyde  from  the  smoke  and  proljably  heat 
are  also  in  question.)  The  question  of  the  oxida- 
tion of  the  coagulum  must,  however,  be  considered 
in  tliis  connection.  To  that  question  the  suc- 
ceeding section  is  devoted. 

Effect  of  oxidation  on  quality. 

It  seems  probable  that  oxidation  in  itself  has  no 
ill-efl'ect  on  the  quality  of  rubber.  Such  is  the 
general  indication  of  ^-ulcanisation  tests  on  a 
larger  number  of  samples.  Samples  of  latex  vary 
considerably  in  the  ease  with  which  and  the 
extent  to  which  the  coagulum  prepared  under 
standard  conditions  from  them  darkens  as  a  result 
of  oxidation.  The  strength  of  the  tendency  to 
oxidation  is  sometimes  traceable  to  the  tapping 
system  employed  and  the  position  of  the  tapping 
cuts  on  the  trunk.  But  in  no  case  is  it  noticeable 
that  there  is  any  connection  between  the  depth  of 
colour  of  latex  rubber  and  its  vulcanising  quality. 
Further,  no  difference  was  found  (see  infra) 
between  the  dark,  oxidised,  outer  portions  and 
the  light,  comparatively  unoxidised,  inner  portions 
of  a  mass  of  Brazilian  rubl)er.  And,  in  addition, 
the  following  tests  regarding  the  eft'ect  of  pyro- 
gallol  indicate  the  same  negative  conclusion  as 
to  the  influence  of  oxidation  on  cjuality. 

The  addition  of  phenolic  bodies  to  latex  has  a  mark- 
ed accelerating  effect  on  the  rate  of  oxidation ;  so 
that  the  rubber  produced  from  latex  to  which  they 
have  been  added  is  darker  than  usual. i"  The  action 
of  pyrogallol  is  particularly  marked.  In  making 
the  "test  just  referred  to",  samples  of  smoked 
sheet  were  prepared  from  latex  after  the  addition 
of  pyrogaUol  to  the  extent  of  2  °o  of  the  dry  rubber 
content"  of  the  latex.  Comparable  sheets  were 
also  prepared  from  an  untreated  portion  of  the 
same  latex.     The  results  of  the  preliminary  cure 


9  T OC-     Clt 

10  wiiitby,  Koll.  Zeits.,  12,  153-4.  Doubtlessit  is  the  phenolic 
substances  taken  up  from  the  smoke  which  direct  the  oxidation  of 
Brazilian  rubber. 
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were  sufficient  to  show  the  rubbers  as  essentially 
similar. 


Sheet  with 
pytogallol. 

Control. 

Tn*    

39 
1910 

3Sl 

Bnfjikinff  ktad 

1920 

BlODgatioD  at  break 

1003 

10-60 

The  sheet  prepared  with  pyrogallol  was  so  dark  in 
colour  as  to  be  almost  l>lack  by  reflected  light, 
whereas  the  i-ontrol  sheet  was  comparatively 
pale.  Thus  it  is  probable  that  more  oxidation 
does  not  prejudice  the  quality  of  rubber. 

As  already  stated,  the  author  is  inclined  to 
regard  the  action  of  phenols  as  specific. 

Compnrison  of  inner  and  outer  portions  of  viass 
of  Brazilian  rubber : — From  the  mass  of  Brazilian 
rubber  prepared  as  described  earlier,  two  samples 
were  taken  :  (o).  consisting  only  of  the  inner, 
wetter,  and  less  oxidised  portions  ;  (6).  consisting 
only  of  the  outer,  drier,  and  more  oxidised  portions. 
-Aiter  dr\-ing,  the  samples  were  submitted  to  \iilcan- 
isation  tests  in  the  manner  already  described.  In 
order  that  there  should  be  no  possibility  of  creping 
introducing  a  disturbing  factor  into  the  strictness 
of  the  comparison  between  the  two  samples,  the 
samples  were  not  creped  prior  to  mixing,  but 
were  merely  cut  up  into  pieces  and  dried  in  a 
vacuum  desiccator.  The  water-content  of  the 
inner  portions  proved  to  be  131  %  and  that  of 
the  outer  portions  4-5%.  The  preliminary  cures 
showed  the  samples  to  be  essentially  similar. 


:                       Preliminary  cures. 

(a)  Inner  portion 
ot  mass. 

(b^  Outer  portion 
of  maas. 

Trpe     

Breaking  load 

33 
1995 
10-59 

38 
1730 

Elongation  at  break      

10  50 

The  final   cures  were 

: — 

(a)  Inner  portion 
of  mass. 

(b ;  Outer  portion 
1        of  mass. 

2i  hrs. 
38 

2050 
10-17 

2i  hrs. 
38 

Trpe     

Breaking  load  

2200  lb.  »q,  in. 

Elongation  at  break      

10-16 

It  is  clear  that  the  inner  portion  had  no  .super- 
iarity  over  the  outer  portion.  The  samples  are 
practically  equal.  A  small  variation  in  the 
breaking  load  when  this  is  above  2000  lb.  per  sq. 
inch  can  be  attributed  to  chance. n 

It  has  been  asserted  that  the  outer  portions  of  a 
ball  of  fine  hard  Para  are  inferior  to  the  inner 
portions  ;  and  this  condition  has  been  attributed 
to  the  fact  that  the  outer  portions  are  Iieax^lly 
oxidised  whereas  the  inner  portions  remain  com- 
paratively unoxidised.  The  data  brought  forward 
in  the  present  communication  tend  to  negative 
these  contentions.  But,  in  addition  to  the 
question  of  oxidation,  a  number  of  other  con- 
siderations present  themselves  in  this  connection. 
It  has  been  suggested  that  the  high  quality  and, 
as  it  has  often  been  assumed,  superiority  to 
plantation  rubber,  of  fine  hard  Para  was  due  to 
the  mechanical  action  of  the  outer  layers  of  a 
mass  in  causing  pressure  on  the  subjacent  layers 

"  The  mass  was  not,  of  course,  strictly  homogeneous,  since  It  was 
buHt  up  on  four  days :  but,  as  the  samples  (b)  would  probably  be 
composed  mostly  of  the  portions  corresponding  to  smoked  sheet 
No.  4  and  part  of  smoked  sheet  No.  3,  it  may  be  taken  in  this  case 
that  the  inner  and  outer  portions  are  comparable. 


when,  owing  to  desiccation,  they  contract.  The 
results  here  recorded,  however,  tend  to  negative 
this  suggestion  ;  for,  had  it  any  basis  in  fact,  the 
probability  is  that  the  inner  jiortions  of  the  mass 
would  be  superior  to  the  outer  portions. 

It  had  suggested  itself  as  i!Ossil)le  that  the 
massive  condition  of  line  hard  I'ura  which  enables 
it  to  remain  for  an  indclinitely  long  jx-iiod  with  a 
high  water-content,  might  be  a  favourable  factor 
in  regard  to  quality.  The  hypothesis  which 
the  author  had  in  mind  was  that  possibly  there 
was  in  regard  to  the  Brazilian  method  some 
balancing  factor  which  could  act  only  in  the 
presence  of  a  con.siderable  amount  of  water  and 
brought  all  samples  to  the  same  level— to  a  state  of 
equilibrium,  as  it  were.  If  the  massive,  wet 
character  were  an  element  in  the  quality  of 
Brazili.an  rubber,  it  might  have  been  expected 
that  the  dry  outer  layers  would  difl'er  from  the 
rest  ot  the  mass.  The  present  data,  however, 
indicate  that  there  is  no  such  diflerence.  (In 
point  of  fact  the  author  also  abandoned  the 
hypothesis  as  a  result  of  direct  experiment  into 
the  efl'ect  on  quality  of  a  high  water-content 
compared  with  rapid  desiccation.)  The  explana- 
tion of  the  comparative  uniformity  of  fine  hard 
Para,  as  due  to  the  fact  that  each  mass  is  com- 
posed of  the  results  of  a  number  of  separate 
coagulations  from  different  lots  of  latex,  which 
has  been  put  forward  liy  Eaton^',  seems  the  most 
likely  explanation. 

Effect  on  quality  of  creping  prepared  rubber. — 
The  results  described  above  have  an  incidental 
bearing  on  the  question  as  to  the  effect  of  creping 
on  quality.  The  mass  of  Brazilian  rubber  from 
old  trees  dealt  with  earlier  gave,  after  creping, 
results  essentially  similar  to  those  given  by  the 
samples  (a)  and  (6),  from  the  same  mass,  which 
were  not  creped,  but  merely  dried  in  a  desiccator. 
It  seems  clear  that  the  creping  ot  the  prepared 
rubber  did  not  appreciably  affect  its  quality. 
The  effect  of  creping  when  applied  to  the  fresh 
coagulum  is,  of  course,  another  question. 

As  was  indicated  earlier,  it  was  noticed  that  the 
creped  rubber  broke  down  more  easily  on  the 
mixing  rolls  than  did  the  uncreped  material. 
That  this  would  be  the  case  is,  of  course,  well 
known  to  rubber  manufacturers. 

Effect  of  age  on  quality. — The  results  communi- 
cated in  this  paper  lend  no  support  to  the  widely- 
accepted  view  tnat  the  latex  from  young  trees  is 
inferior  to  that  from  old  trees.  An  examination 
of  them  makes  it  clear  that  rubber  prepared 
from  young  trees  may  be  as  good  as  that  prepared 
by  exactly  similar  methods  from  old  trees.  In 
point  of  fact,  in  the  present  case  the  rubber 
prepared  from  the  latex  of  young  trees  proved 
superior  to  that  from  the  latex  of  old  trees  both 
when  prepared  as  smoked  sheet  and  when  prepared 
by   smoke   coagulation   in   the   Brazilian   fashion. 

The  conclusion  that  there  is  no  presumption  that 
young  trees  as  tapped  in  ordinary  plantation 
proced\ire  will  jield  poorer  rubber  than  old  trees  is, 
the  author  may  say,  in  full  agreement  with  the 
general  indication  of  all  the  vulcanisation  tests 
which  hi-  has  made,  alone  and  in  conjunction 
with  .Siliidrouitz.  On  various  occasions  rubber 
from  trees  varjing  in  age  fi-oni  four  to  seventeen 
years  has  been  tested. 

The  author  wishes  to  make  his  grateful 
acknowledgments  to  Dr.  P.  Schidrowitz,  in  whose 
laboratory  the  tests  described  in  this  communica- 
tion were  made. 

Appendix  A. 

Effect  on  quality  of  smoking. — It  is  doubtful 
whether,  from  the  point  of  view  of  quality,  smoked 
sheet    is    strictly    the    best    form    of    plantation 

1*  "  Methods  of  coagulation  and  preparation  of  plantation  Para 
rubber,"  Batavla  Eubber  Congress,  Weltevreden,  1914,  p.  22. 
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rubber.  As  regards  the  general  question  of  the 
pehitive  quality  of  rublH-r  in  the  two  forms,  sheet 
and  orepe,  it  is  probabl.*  that  the  general  appre- 
hension as  to  sheet  l)rini;  better  than  erepe  is  just. 
But,  as  regards  the  question  as  to  the  relative  values 
of  smoking  and  air-drying,  the  indication  of  some 
recent  ex))erimintal  work  is  that  the  general 
apprehension  to  the  elTect  that  smoking  improves 
quality  is  not  justified.  In  the  course  of  fairly 
extensive  vulcanisation  tests,  in  whicli  strictly 
comi)arablc  pairs  of  air-dried  and  smoked  samples 
were  examined,  the  present  author  did  not  find 
any  clear  evidence  of  smoking  producing  an  im- 
provement of  quality.  In  the  case  of  latex  crepes 
smoking  appeared  to  have  a  very  marked  deter- 
iorating etiect  on  quality.  In  the  case  of  sheet 
the  deteriorating  elfect  ol>served  was  slight  or 
inappreciable.  Eaton  and  Grantham  appear  to 
flnci  smoking,  in  the  ease  of  sheet,  to  have  a  more 
clearly  marked  prejudicial  effect  than  appeared  in 
the  present  author's  experiments. 

Thus  it  is  possible  that  air-dried  sheet  would 

have  given   somewhat  better  vulcanisation  results 

than  the  form  selected.     But,  as  by  far  the  greatest 

proportion  of  plantation  latex  rubber  is  prepared  for 

the  market  in  the  shape  either  of  air-dried  crepe 

or  smoked  sheet,  smoked  sheet  is  the  best  form 

"to  select  for  a  comparison  of  the  Brazilian  method 

I  and  a  normal  plantation  procedure.     And,  in  any 

1  case,   the   ditierence    between   smoked   sheet   and 

I  air-dried   sheet    would    probably    not   have    been 

i  great. 

I      Typical  results  obtained  by  the  author  when 
I  comparing  smoked  and  unsmoked  sheet  may  be 
I  quoted.     Three    pairs    of    sheets    prepared    from 
different  areas  gave  the  following  results. 


1st  pair. 


Air- 
dried. 


Bait  of  cure 

rype     

BruUng  load 
(lb.  sq.  In.) 
UoasatloD  mt 
bnak   .... 


llbrs. 
37 

2395 

10-51 


Smkd. 


1{  hrs. 

38 

2309 
10-40 


2Qd  pair. 


Air- 
dried. 


2  hrs. 
39 


2111 
10-37 


Smkd. 


2  hrs. 
39 


2211 
10-28 


3rd  pair. 


Air- 
dried. 


Smkd. 


2ihra. 
39^ 

2127 

10-08 


2|hrs. 
39t 

2081 

10-17 


The    present    author    has    not   encountered  a 

erious   difference   between   comparative   samples 

»f    smoked    and    air-dried    sheet.     In    no    case, 

lowever,  has   the  smoked  been  clearly   superior 

o  the  unsmoked  sample,  and  in  several  cases  it 

.ppeared  to  be  somewhat  inferior.     The  widely- 

•ccepted  view  that  smoking  markedly  improves 

he  quaUty  of  sheet — a  view  which  appears  to  have 

afluenced  the  market  considerably — is  probably 

lUacious. 

In  the  case  of  latex  crepe,  smoking  may  have  a 

ery  serious  deteriorating    effect  on  quaUty,    the 

ite  of  cure  and  "  t>-pe  "   being  badly  atltected. 

hus,  for  example,   one  test  gave  the  following 

■suits.     A   sample    of    thin    crepe    smoked    was 

impared  with  part  of  the  same  crepe  air-dried  ; 

i<l  it  was  found  that  the  difference  between  the 

;vo  samples  was  very  marked. 


Air-dried 
ttiin  crepe. 

Smoked 
thin  crepe. 

i^te  of  cure  . . . 

•2S  hrs. 
35 
2517 
10-44 

',  pe     

peaking  load 

209l'lb.sq.in. 
10-19 

I'ngation  at  break      

antiseptic  effect  in  regard  to  the  organic  change 
of  serum  solids  into  vulcanis.atioa  catalysts. 

The  samples  quoted  above  were  smoked  for  three 
weeks.  A  number  of  tests  were  also  made  in 
order  to  determine  whether,  in  accord  with  the 
widely-held  views,  prolongation  of  the  smoking 
period  lieyond  that  necessary  to  dry  the  sheet 
had  a  beneficial  effect  on  quality.  .Samples 
smoketl  until  tiry  only  (0  days)  and  for  various 
periods  up  to  -17  days  were  examined  :  but  no 
e\  i<lenre  was  found  that  prolongation  of  smoking 
effected  any  improvement  of  quality. 

Appendix  B. 

I'ariation  of  product  prepared  by  uniform  method 
from  different  areas. — During  the  coiu-se  of 
investigations  into  the  question  of  variation  in 
the  quality  of  plantation  rubber,  the  author  has 
found  that,  e\en  although  prepared  strictly 
according  to  the  same  procedure,  the  rubber  from 
different  lots  of  latex  frequently  exhibits  variations 
in  regard  to  vulcanisation.  This  shows  that,  in 
order  to  institute  a  comparison  between  different 
procedures,  that  is  to  have  any  claim  to  strictness, 
it  is  essential  that  the  procedure  should  be  applied 
to  the  same  lot  of  latex.  This  point  may  justly 
be  emphasised,  as,  in  the  past,  the  conditions  of 
strict  comparison  do  not  seem  to  have  been 
observed  in  regard  to  some  of  the  tests  from  which 
conclusions,  sometimes  unfortunately  influencing 
the  practical  development  of  the  rubber-growing 
industry,  have  been  drawn  as  to  the  effect  on 
quality  of  certain  procedures. 

The  variation,  which  is  often  encountered  when 
only  small  groups  of  trees  are  in.  question  appears 
usually  to  be  more  marked  than  that  encountered 
when  larger  groups  are  in  question.  It  may  be 
illustrated  by  the  results  for  the  rubber  prepared 
as  smoked  sheet,  in  each  case  by  exactly  the 
same  procedure  (viz.,  that  used  for  the  preparation 
of  the  smoked  sheet  samples  quoted  in  the  text  for 
comparison  with  the  Brazilian  samples),  from  the 
latex  yielded  by  two  adjoining  groups,  each  of 
150  trees  of  the  same  age  and  under  the  same 
tapping  conditions. 


The  very  decided  effect  of  smoking  on  the 
ality  of  latex  crepes  would  not  appear  to  be 
phcable  on  the  Unes  which  Eaton  and  Grantham 
c-  W.)  suggest     in  regard   to   sheet — viz.,   its 


Final  curea. 

Samples  from           Samples  from 
first  group.            second  group. 

2J  hrs. 
40 
2010 
10-25 

2  hrs. 

Type         

37 

2208  lb.  sq.  in. 

Elongation  

10-35 

The  series  of  four  smoked  sheet  samples  quoted 
in  the  text  (p.  496)  for  comparison  with  the  sample 
of  Brazilian  rubber  from  old  trees,  offers  another 
illustration.  It  \vill  be  seen  that,  although 
prepared  strictly  according  to  the  same  procedure, 
the  rubbers  sliow  quite  appreciable  variations. 
This  is  seen  most  in  regard  to  the  rate  of  cure, 
wliicli  varies  from  2i  to  2f  hrs. — a  variation  of 
J  hr.  The  breaking  figures  also  vary  somewhat, 
but  not  enough  to  constitute  a  serious  point  of 
variation,  as  such  figures  are  often  a  little  fortuitous. 
The  rate  of  cure  is  a  more  definite  figure. 

It  may  be  objected  that  variations  such  as 
those  shown  bv  the  samples  quoted  are  not  due 
to  intrinsic  variations  in  the  lots  of  latex  employed, 
but  are  intrinsic  and  arise  in  part  from  variations 
in  the  amount  of  serum  left  in  the  sheets  (cp. 
Eaton  and  Grantham,  loc.  cit.).  This  possibility 
can.  however,  be  ruled  out,  as  the  rubber-content 
of  the  latex,  and  the  dimensions  of  the  coagulating 
pans  and  therefore  the  size  of  the  coagulum,  was 
the  same  in  everv  case,  and  as  the  coagulum 
was  in  everv  case  rolled  out  to  the  same  area,  i.e., 
to  the  same  "thickness.     It  may  be  further  suggested 
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that  variations  occurring  in  the  smoking  at 
different  times  diirin);  a  period  of  several  weeks  ate 
in  part  responsible  for  the  vulcanisation  variations. 
This,  however,  is  improbaMe,  as,  apart  from  the 
fact  that  the  smoking  conditions  were  as  far  as 
priicticalile  uniform,  the  author  has  found  experi- 
mentally that  the  efTect  of  variation  in  the  manner 
and  temperature  of  smoking  is  not  so  marked 
as  to  make  it  probable  that  the  possible  slight 
variations  normally  occurring  in  any  one  smoking 
shed  would  be  a  factor  in  the  vulcanisation  varia- 
tion. 

The  smoked  sheet  prepared  in  connection  with 
the  young  tree  Brazilian  sample  attords  another 
example  of  variation.  Although  prepared  in 
strictly  the  same  way.  it  is  found  to  ditYer  markedly 
from  the  four  samples  just  discussed,  the  final 
vulcanisation    figures    being  : 


Smoked  sheet 

from  first  area 

(mean  of  4 

samples.) 


Rate  of  cure  

Type     

Breaking  load  Ob.  sq.  in.) 
Elongation  at  break 


2i  hrs. 
36 
2192 
10-44 


It  may  also  be  noted  that  the  two  samples  of 
Brazilian  rubber  differ  from  each  other. 

Naturally  a  larger  amount  of  variation  is  to 
be  looked  for  amongst  the  rubber  from  different 
groups  of  trees  if  the  number  of  trees  in  each  group 
is  comparatively  small  than  if  the  number  is 
large.  Thus  the  four  samples  quoted  for  com- 
parison with  the  old  tree  Brazilian  rubber  exhibit 
a  comparatively  large  amount  of  variation.  The 
latex  collected  on  each  occasion  for  the  test  was 
the  product,  of.  say,  200  to  300  trees;  and, 
although  the  composition  of  the  group  was  similar, 
it  was  by  no  means  exactly  the  same  on  each  occa- 
sion. In  thacase  of  the  bulked  latex  from  a  larger 
group  of  trees  (as.  e.g..  an  average  tapping  section 
on  an  estate)  the  variation  observed  in  the  product 
obtained  by  a  uniform  procedure  appears  to  be 
much  smaller.  The  following  results  were  ob- 
tained for  samples  of  Smoked  sheet  prepared  in 
the  same  way  at  different  times  during  the  course 
of  a  month  from  the  latex  delivered  at^the  factory 
from  a  given  area  (roughly  4500  trees  or  75  acres). 


t            1 

Sample    Sample 
1.             2. 

Sample 
3. 

Sample 

Sample 
5. 

Rate  of  cure 

Type     

Breaking      load 
(lb.  per  sq.  in.) 
Elongation       at 
break    

2h.  lOm.     2  hrs. 
37i             37 

2380         2210 

10-42       lass 

2  hrs. 
37 

2142 

10-35 

2  hrs. 
37i 

2309 

10-39 

2  hrs. 
37i 

2131 

10-39 

The  variation  amongst  the  samples  is  very 
small  and  little  if  any  larger  than  the  possilile 
experimental  error.  But  it  is  to  be  noted  that 
these  samnles.  although  all  prepared  in  the 
same  month  and  in  the  same  wav.  show  a  very 
marked  variation  from  some  of  the  other  smoked 
sheets  quoted  as  examples.  For  example, 
throughout  they  cure  more  quicklv  and  have  a 
better  "type"  than  the  set  of 'four  samples 
prepared  in  connection  with  the  old  tree  Brazilian 
sample.  The  areas  from  whi<h  the  two  sets  of 
samples  were  prepared  were  adjoining,  although 
they   differed    somewhat    in   age.'* 

"  Comparing  the  two  sets  of  four  and  Ave  samples  respectively 
it  may  be  nottd  that  the  "tj-pe"  of  the  s.imi.les  from  .-iny  one' 
of  the  area-i  Ls  practically  constant  but  differ.?  distlnctlv  from  that 
of  the  samples  from  the  other  area.  In  this  connection  see  footnote 
13,  p.  49o. 


It  is  clear  that  with  the  different  groups  of  trees 
distinct  variations  in  the  vulcanising  qualities 
of  the  product  are  to  lie  expected  even  if  the 
same  method  of  preparation  is  followed  ;  and 
it  may  even  be  expected  that  the  rul)l>er  from 
the  siime  group  of  trees  will  exhibit  slight  variations 
on  different  occasions  owing  to  causes  more  or 
less  out  of  control  (variation  in  the  proportion  of 
the  total  yielded  by  individual  trees,  variation  in 
tapping,  etc.).  Thiis  it  is  not  justiflalile  to  com- 
jiare  different  procedtires  liy  consideration  of  tlir 
vulcanising  properties  when  different  lots  of  latex 
are  in  question  :  the  procedures  to  be  compared 
must  be  applied  preferably  to  the  same  lot  of  latex 
or  when  that  is  impossible  to  latex  from  the  same 
(large)  group  of  trees. 

Appendix  C. 

Effect  on  qualily  of  the  period  for  trhich  hilex 
stands  prior  to  coaijulation. — It  will  be  noted  that 
in  each  case  the  portion  of  the  latex  used  in 
connection  with  the  Brazilian  samples  tor  the 
preparation  of  smoked  sheet  was  diluted  and  coagu- 
lated at  about  12  noon,  whilst  the  portion  of  the 
latex  from  wliich  Brazilian  rublier  was  made 
remained  for  a  longer  period — some  of  it  until 
■i  p.m. — ill  an  undiluted  condition  before  being 
coagulated  ;  and  the  point  was  raised  as  to  whether 
this  circumstance  would  be  a  disturbing  factor. 
Experiment  indicated  that  the  effect  of  standing 
prior  to  coagulation  of  the  latex  was.  if  any,  only 
small  and  would  tend  to  favour  the  Brazilian 
rubljer. 

I'ndiluted  latex  was  collected  and  was  divided 
into  three  parts,  Smoked  sheet  was  prepared 
from  the  three  parts  at  intervals  during  the  day 
as  follows.  One  part  was  at  once  diluted  to  a 
rubber-content  of  12-5°o  <ind  was  coagulated. 
Another  part  was  diluted  to  12 -5  "o-  allowed 
to  stand  in  this  diluted  condition  for  7  hrs..  and 
then  coagulated.  The  other  part  was  allowed 
to  stand  in  its  undiluted  condition  for  5  hours 
and  was  then  diluted  to  12-5 "o  and  coagulated. 
In  the  preliuiixiary  cure  the  samples  behaved 
very  similarly.        '  ■  ' 


Coagulated 
at  once. 


Type   

Breaking        load 

(lb.  sq.  in.). . . . 
Elongation         at 

break  


37 
1990 


10.99 


Coagtilated  j     Coagulated 

after   stand-      after  staniHng 

ing  in  diluted  |  in  undiluted 

condition.  condition. 


37 
2080 


10-96 


37 
2192 
11-04 


It  appeared  in  the  final  cures  that  the  sample 
coagulated  at  once  was  slightly  the  poorest  am 
the  sample  coagulated  after  allowing  undilute< 
latex  to  stand  somewhat  was  the  best  rubber  (th 
curves  exhibited  a  slight  diiTerence  in  the  rate  o 
cure)  ;    but  the  difference  was  only  slight. 

Discussion. 

Professor     Armstronc — who     had     read     n 
ab.stract  of  the  paper,  in  the  absence  of  the  author- 
said    that,    if   the   comparison   instituted   by  .^1 
Whitby  met  with  the  approbation  of  the  specialLs' 
and  the  conclusions  he  had  formulatetl  were  souni 
the  communication  was  of  importance  as  onceujo  i 
raising    the    all-important    issue    of    the    relati'- 
values   of   Para  and   iilantation   rubbers.     At  tl 
present   time,    over    100   millions   of   capital  w 
invested  in  tlxe  industry  in  the  East,  yet  only  aim 
£5000  a  year  was  being  spent  on  research  win 
Bearing  in  mind  what  had  happened  in  the  Eat. 
in  the  case  of  coffee  disease,  for  example,  which  hil 
ruined  a  great  many  people,  it  seemed  ilcsiral 
that   an   industry   of  such   magrutude  shoirfd 
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hilly  examined  into — hut  that  was  not  the  attitude 
of  the  financial  men  in  tlie  City  wlio  liad  ihart;e  of 
these  100  millions.  Tlie  impression  he  had  gained 
recently,  when  in  Ceylon,  was  that  practically 
very  little  was  understood  and  that  a  vast  field  of 
study  lay  before  us  ;  every  detail  of  the  industry 
should  lie  fully  inquired  into.  It  was  essential 
also  that  direct  communication  slionld  lie  estab- 
lished between  producer  and  user,  so  that  the 
material  miy;ht  be  followed  throuuliout  tlie  coui-se 
of  manufacture.  The  supposed  difference  in 
qualit>'  between  Brazilian  and  plantation  rubber 
was  a  matter  of  very  considerable  importance — 
as  it  meant  a  substantial  difference  in  price.  Our 
neglect  of  the  industry,  on  the  scientific  side, 
was  a  beautiful  illustration  of  our  haphazard 
way  of  doing  things,  which  we  made  no  concerted 
effort  to  overcome.  The  industry  had  Vieen  built 
up  by  the  capitalist  and  planting  had  been  carried 
on  in  the  most  casual  way  in  early  days — it  was 
bristlint;  with  most  interesting  and  intricate  scien- 
tific problems  and  could  not  be  neglected  with 
safety,  especially  in  view  of  the  efforts  that  were 
being  made  to  produce  rubber  artificially. 

Dr.  H.  V.  Stevens  said  that  the  plantation 
rubber  industry  was  perhaps  an  exception  to  the 
general  rule  which  Professor  Armstrong  had 
laid  down.  Professor  Ai'mstrong  suggested  that 
there  was  not  £.nOOO  a  year  spent  on  it.  His  im- 
pression was  that  one  of  the  research  organisations 
alone  spent  this  sum.  For  some  six  or  seven  years 
there  had  been  research  stations  both  in  Ceylon 
and  the  Malaya,  in  which  work  had  been  carried 
on  and  for  some  time  past,  research  work  had  been 
carried  on  at  the  Government  Agricultm-al  Depart- 
ment in  Kuala  Lumpur.  F.il.S.,  also  at  the  Im- 
l)erial  Institute  and  in  private  laV)oratories. 
His  own  firm  had  hen\  actmg  for  the  Kubber 
Growers'  Association'for  the  last  six  or  seven  years, 
and  had  been  carrying  out  a  systematic  series 
of  tests  during  that  period.  The  subject  n^atter 
of  SJIr.  Whitbj's  paper  was  one  \^lli(■h  had  been 
covered  already  by  their  own  researches  on  the 
subject,  and  he  was  glad  to  see  many  of  his  con- 
clusions corroborated  by  those  of  other  workers. 
The  difficulty  in  making  a  comparison  between 
native  Brazilian  prepared  fine  Para  and  similar 
rubber  prepared  on  the  plantation  arose  from 
our  not  knowing  exactly  how  the  Brazilian  rubber 
was  prepared.  The  smoking  or  curing  process  was 
purely  a  matter  of  skill,  which  no  doubt  could  be 
acquired  by  anyone.  Several  attempts,  however, 
had  been  made  to  imitate  the  Brazilian  method 
experimentally  in  the  Malayan  Peninsula,  and 
it  was  very  doubtful  whether  the  process 
had  been  carried  out  in  a  correct  manner.  His 
firm  had  had  samples  of  rubber  made  in  Malaya 
and  Ceylon  in  the  Brazilian  fashion  for  examination. 
They  had  always  found  that  the  rubber  on  arrival 
differed  in  appearance  and  properties  from  the 
native  Brazilian  rubber.  Thej-  had  found  that  the 
amount  of  moisture  left  in  the  rubber  affected  the 
quaUty  to  some  extent,  and  it  was  difficult  to 
imitate  the  Brazilian  method  so  as  to  retain  the  full 
amount  of  moistm-e.  This  also  appeared  to  be 
the  case  with  Mr.  Whitby's  samples,  which  contained 
less  moisture  than  native  Brazilian  rubber.  He 
also  wished  to  point  out  that  in  his  opinion  there 
had  not  been  sufficient  research  work  of  a  funda- 
mental nature  carried  out  on  the  methods  of 
testing  plantation  rubber.  There  was  too  great  a 
tendency  to  limit  tests  to  what  was  really  a  very 
theoretical  mixing,  consisting  of  rubber  with 
perhaps  Ro^  to  10  °o  "f  sulphur  added  to  it. 
Such  a  mixing  was  very  seldom  used  in  manufactur- 
ing work,  and  it  was  assumed  without  experimental 
proof  that  what  applied  to  a  theoretical  mixing 
ti  this  description  also  applied  in  the  same  maimer 
ind  degree  to  the  great  variety  of  technical  mixings 
Ahich  were  used  in  a  rubber  factorv. 


Mr.  RtTSSELi,  G.  Peli.y  said  he  entirely  con- 
firmed what  Dr.  Stevens  had  said,  especially  with 
regard  to  research  in  Ceylon.  About  three  yeara 
ago  a  number  of  Ceylon  planters  had  come  together 
and  commenced  a  scheme  of  research  for  the  purpose 
of  bettering,  if  possible,  the  methods  of  preparation 
of  plantation  rubber.  Tliat  scheme  of  research  hail 
been  going  on  ever  since.  They  had  a  chemist 
on  one  of  the  best  known  plantations  in  Ceylon 
preparing  rubber  Vjy  a  large  numlier  of  methoiLs,  in 
accordance  with  an  entensive  scheme  of  research. 
These  specimens  of  rubber  were  sent  back  to 
England  and  tested  at  the  Imperial  Institute. 
He  thought  Professor  Armstrong  might  acknow- 
ledge tliat  he  was  at  least  wrong  in  that  respect, 
vizr.  tliat  little  or  no  research  was  being  carried  out 
in  the  plantation  rubVier  industry,  and  that  the 
planters  were  not  so  foolish  as  people  would  make 
them  out  to  be.  In  addition  to  two  separate 
schemes  of  rubber  research  in  Ceylon,  there  was 
a  testing  station  in  the  Dutch  East  Indies,  and  also 
at  Kuala  Lumpur,  in  the  Federated  ilalay  States, 
and  there  was  no  doubt  the  plantation  rubber 
industry  was  cjuite  alive  to  the  necessity  and 
value  of  research. 

Professor  Armstrong  said  that  Dr.  Stevens 
was  quite  right  in  his  criticism — the  question  was 
whether  the  Brazilian  method  of  smoking  had  been 
successfully  imitated  ;  it  miglit  not  have  been, 
but  the  same  material  hail  been  subjected  to  the 
different  kinds  of  treatment  and  the  comparison 
was  valid  to  this  extent.  In  liis  paper,  the  Author 
stated  tliat  he  had  made  a  comparison  between  the 
inner  and  the  outer  portions  of  the  ball  containing 
dift'erent  proportions  of  water,  and  did  not  find 
anv  difference  between  the^e.  Professor  Arm- 
strong said  that  he  had  visited  the  experiment 
station  in  Cevlou  and  had  seen  what'was  going  on  ; 
admirable  work  was  being  done  but  the  chemist 
was  so  occupied  in  controlling  the  technical  side 
of  the  work  that  he  had  no  time  for  research  work 
proper.  A  botanist  had  joined  the  station  a  few 
davs  before  he  had  visited  it.  In  Malaya  they 
had  one  chemist  and  one  botanist,  he  believed, 
doing  research  work ;  a  year  ago  the  botanist 
was  thought    to  lie  umiecessary  and  went  home. 

ilr.  Pelly  said  it  was  possible  Professor  Arm- 
strong was  speaking  of  the  wrong  ciiemist ;  he 
had  referred  to  the  Rubber  Growers'  scheme. 

Professor  Armstrong  said  that  in  the  sense  in 
which  he  meant  it,  there  was  no  research  work 
going  on.  The  men  were  just  about  able  to  keep 
the  machine  running  and  that  was  all  ;  the  staff 
was  insulBcient  to  run  the  industry  and  also  do 
research  work.  A  large  and  specially  competent 
staff'  would  be  required  for  such  work,  to  put  the 
industry  upon  a  safe  basis. 

Dr.  H.  P.  Ste\-ens  wrote  subsequently  : — "  This 
interesting  paper  covers  a  great  deal  more  ground 
than  would  be  apparent  from  the  title.  Great 
care  has  been  exercised  in  the  preparation  of 
the  samples  and  the  importance  of  carrying  out 
comparative  tests  on  samples  prepared  from  the 
same  batch  of  latex  is  empha-sised.  I  agree  with 
Mr.  WTiithv  that  this  is  essential.  The  value  of 
the  paper  lies  chieflv  in  the  results  of  the  vulcanisa- 
tion tests.  It  has"  now  come  to  be  recognised 
that  oiilv  bv  vulcanising  the  rubber  is  it  possible 
*o  arrive  at  an  opinion  on  its  merits.  Thisview 
was  expressed  bv  myself  many  years  ago  (Chem. 
Xews).  ,vhen  other  methods,  such  as  ^Tscosity 
determinations  of  the  solution  were  advocated. 
Much,  however,  depends  on  the  details  of  the 
method  of  testing  and  arriving  at  results,  and  but 
few  details  are  siven  in  the  paper.  From  Sc-hidro- 
witz  and  Goldsbrough's  preliminary  paper  little 
can  be  gleaned,  nor  are  the  results  supported  by 
duplicate  tests.  The  only  figures  which  enable 
a  comparison  to  be  made  refer  to  the  samples  of 
robber  smoked  respectively  Brazihan  fashion  and 
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plantation  fashion.  This  difTorence  in  procedure 
results  in  a  dilToronco  in  euro  of  half  an  hour  in 
the  ri\se  of  latox  fn>ni  young  trees  and  of  nil  in  the 
case  of  latex  from  old  trees.  Had  the  dill'erenoe  in 
the  method  of  preparation  produced  a  dilTerence 
in  the  rate  of  cuiv  in  one  Ciise,  one  would  have 
expected  it  to  have  pi-oduced  a  similar  elTect  in 
the  other. 

••  .Mr.  Whitby  states  that  no  '  keeping  '  or  ageing 
t<>sts  were  made.  This  is  unfortunate  as  these  are 
of  the  fri-eatest  importance.  A  cure  cannot  be 
described  as  "  perfeit  '  unless  the  vulcanised 
product  is  Uistini;.  and  the  deiji'ee  of  vulcanisation 
IS  the  most  important  factor  inlluenciug  the  aseing 
or  lasting  qualities.  It  is  in  this  sense  that  the 
rate  of  cure  liecomes  of  vital  imjiortance  to  manu- 
facturers. There  is  no  use  in  liasing  the  rate  of 
cure  on  some  theoretical  standard  unless  this 
standard  corresponds  to  a  condition  of  the  maxi- 
mum of  stability  in  the  vxilcanised  j)roduct.  This 
may  be  illustrated  by  reference  to  the  published 
results  of  Eaton  and  Grantham  to  which  Mr.' 
Whitby  has  referred.  In  tliis  work  they  speak 
constantly  of  an  "  optimum  "  cure  which  Mr.  Wliit  by 
states  is  obtained  by  an  empirical  and  less  exact 
method  than  that  which  be  employs.  It  may 
be  stated  with  confidence  that  the  samples  vidcan- 
ised  by  Eaton  and  Grantham  at  their  "  optimum 
cure  '  are  much  overcured.  I  hope  shortly  to  lay 
before  the  .Society  a  paper  deahng  with  this  matter. 

■'  As  regards  the  conclusions  arrived  at.  I  am 
able  to  confirm  Mr.  Whitby's  results  as  to  the 
comparison  of  Brazilian  prepared  rubber  with 
plantation  smoked  sheet.  I  have  also  found  but 
little  difference  between  the  results  of  tests  on 
rubber  from  young  and  old  trees,  but  I  cannot 
agree  with  Mr.  Whitby's  conclusions  as  regards  the 
smoking  of  sheet,  which  I  have  found  to  produce 
greater  differences  than  he  indicates." 


THE  FEDERATION  OF  THE  INTERESTS  OF 
APPLIED  AND  PURE  CHEMISTRY  IN 
AN  IMPERIAL  UNION  OF  BODIES  RE- 
PRESENTING THE  VARIOUS  BRANCHES. 


BY    PROFESSOR    H.    E.    ARMSTRONG,    F.R.9. 

(See  this  Journal,   1916,  400.) 

Discussion. 

Mr.  A.  Ch-^ston  Ch.\.pman  said  that  they  would 
all  agree  that  much  that  Professor  Armstrong  had 
said  was  only  too  true.  There  wa.s  in  the  chemical 
profession  an  immense  amount  of  overlapping,  a 
very  considerable  waste  of  effort,  and  a  very 
serioas  dissipation  of  energy.  Ixioking  at  their 
Societies  as  instances,  it  was  clear  that  no  sharp 
lines  of  division  were  drawn,  and  it  frequently 
happened  that  communications  of  the  same  char- 
acter were  dealt  with  quite  indiscriminately  by 
several  Societies.  Their  pubUcations  overlapped 
very  considerably,  and  above  all,  there  was  what 
he  was  almost  inclined  to  call  the  scandal  of 
abstracts.  It  really  did  seem  disgraceful  that  at 
a  time  when  there  was  so  much  to  be  done,  half  a 
dozen  men  should  be  engaged  in  abstracting  the 
same  paper  for  half  a  dozen  journals,  when  one  or 
possibly  two  abstracts  would  answer  the  purpose 
perfectly  well.  With  regard  to  the  general  sug- 
gestion which  he  understood  Professor  Armstrong 
to  have  made,  he  supposed  there  could  be  very 
littJe  difference  of  fipinion  as  to  its  desirability. 
If  the  chemical  profession  could  combine  in  any 
way,  it  would  become  to  that  extent  the  more 
vigorous,  and  would  present  a  much  stronger  front 
to  the  enemy  than  if  it  continued  in  its  present 
divided  condition.  The  only  ditliculty  was  how 
far  euch  federation  was  possible  and  by  what 
saeans  it  could  best  be  effected.     It  could  not  be 


overlooked  that  they  differed  in  certain  essentials 
from  the  medical  profession,  which  Professor  .Vrui- 
strong  had  taken  as  his  exami>le  of  \\hat  might  be 
done.  It  was  a  comparatively  easy  matter  to 
weld  the  various  luedical  societies  into  one  har- 
moniiMis  whole,  owing  to  the  fact  that  their 
members  were  all  tr.ained  professional  men.  differ- 
ini;  only  in  the  ivature  of  their  specialization.  Up 
to  a  certain  point  they  had  all  jiassed  through  the 
saiue  academic  ciui'iculum.  and  i-oasequently 
there  was  no  insuperable  diflicult  y  in  forming  them 
into  a  compact  body  having  common  \ieus  and 
common  aims.  In  (he  chemical  profession,  on  the 
other  h.and.  matters  were  very  dilTerent.  There 
were,  it  was  true,  a  certain  number  of  Societies 
whose  members  \\ere  almost  exclusively  profes- 
sional men.  There  were,  however,  a  number  of 
technical  Societies  containing  a  very  large  per- 
centage of  members  who  could  not  be  described  as 
scientific  men,  except  perhajis  in  the  sense  that 
they  were  anxious  to  apply  the  teachings  of 
science,  so  far  as  they  knew  them.  It  would  be  a 
very  difiicult  matter  to  obtain  Iiy  the  fusion  of  all 
these  scientific  and  technical  bodies,  directly  and 
indirectly  concerned  with  chemistry,  a  compact 
and  united  body  \\hich  woidd  really  he  in  any 
better  position  to  forward  the  interests  of  chemistry  H 
than  was  the  case  with  existing  individual  societies.  H 
The  scientific  element  in  such  a  composite  body 
would  be  very  largely  swamped,  the  ratio  of  purely 
technical  or  industrial  members  to  professional 
chemists  being  in  some  of  the  societies  as  high  as 
five  or  six  to  one.  He  woidd  not  go  so  far  as  to  say 
that  that  was  necessarily  an  insuperable  objection, 
but  it  was  clearly  one  which  would  have  to  be  faced 
in  any  scheme  of  federation,  and  it  appeared  to 
him  to  constitute  the  main  difficulty.  There  were, 
however,  other  difficulties.  Human  nature  was  a 
governing  factor  which  not  even  chemists  could 
ignore,  and  a  Society  which  had  been  working  for  a 
considerable  number  of  years,  which  had  done  work 
of  high  quality  and  which  had  gained  for  itself  an 
honourable  reputation  and  an  honoured  name 
would,  unless  there  were  very  strong  grounds, 
object  to  losing  its  individuality  by  becoming  » 
part  of  a  la^e  composite  and  heterogeneous  body. 
These  and  other  difficulties  would  be  encountered 
at  the  outset  by  anybody  m.aking  a  serious  attempt 
to  bring  about  federation,  but  he  was  sure  that 
every  one  who  had  the  best  interests  of  chemistry 
at  heart  would  do  what  he  could  to  further  the 
movement  so  far  as  it  might  seem  desirable.  In 
June  last  the  Chemical  Society  had  appointed  a 
General  Committee,  consisting  of  two  members  of 
each  of  the  chemical  and  allied  societies.  One  of 
the  objects  of  this  Committee  was  "  To  consider 
and  discuss  all  questions  of  general  policy,  not 
only  those  arising  from  the  war,  but  those  matters 
on  which  it  is  desirable  to  have  the  opinion  of  a 
body  thoroughly  representative  of  every  depart- 
ment of  chemical  science."  He  would  ask  Pro- 
fessor Armstrong  whether  it  might  not  be  possible 
to  bring  before  that  Committee  as  representing  the 
various  allied  societies  the  suggestion  he  had  made 
in  his  paper.  That  might  at  any  rate  be  a  con- 
venient way  of  bringing  the  matter  simultaneously 
and  without  delay  liefore  the  great  majority  of  the 
societies  concerned. 

Dr.  L.  T.  Thorne  said  that  he  was  absolutdy  ! 
and  cordially  in  sympathy  with  the  proposal  of 
Pi'ofessor  iVrmstroug.  They  were  at  a  very 
critical  time  in  respect  to  the  chemical  industries 
of  this  country,  and  some  sort  of  federation,  or 
some  bridging  over  of  the  gulf  between  the  pure 
science  and  technical  Societies  was  essential,  ii 
they  were  to  make  a  really  successful  fight  to 
regain  their  position  in  the  chemical  world.  In- 
dividualLsing  had  grown  to  such  a  marked  degree 
that  the  separation  between  the  pure  scientist  aun 
the  technologist  had   become  very  grave  indeed, 
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technologist  as  an  Eo'T.e^,^  and't'  .  "?'^".  ''''^ 
loKwt   upon  tlu-   pure  sciontist  as   -^   f ,     r  f'''T" 

not  look-  upon  oiu>  an  1 1.  ,  """^  "^  ^'*"^'-  ^'^'i 
,  tauoos.  hut  r.ithor  as  h,nH,  Passm-  aoquain- 
closor  com.u  mon  ,.^s'  .  n  ("^  ''■'*"■.•  '^^"' 
I  the  puro  .-homist  ami  t  .  ,  ,  ■''T'^'i^-  ''etween 
Leon  lawlv  (h  ^cuis'  i,,  ^'^''^'^T-' ,'^^'^""'='^  h^fl 
(>.TOan\^h,.m U  I  ,,hf4  .;  Sreat  advance  in  the 
hWpful.  This  was  a  t  e  nf  •- ""'''  "'f '^  mutually 
ti.no  for  them  to   car       f  ,  '^'f '  ''"''  "  ""'-^^  Wgh 

great  effort,  and  he  belfeved  f  L.  ^  ''"''"  '^^'^'^  '^   I 

be  in  the  future  if  t hi  ^!^^     .    ^'^'"'^  ^'^'-'''e  "ould   ' 
not  seized      ^Iti      t     present  opportunity  were 

Sodlty 'of  CWica? Mu't'rv'"'^'  V?^'^'^  '^^'  ^hl 
move,  and  thatThevwonnV.^"''^'^  attempt  to 
the  Chemical  Society  as  r^l^"*  ^'?''  ''p-^^P'^'-ation  of 
If  they  couM  move^irsyrSrath'l  T  t,^«  ?t5>«F  «ide. 

|tioa     nd      ,^-^.^orkm^^^^^^^ 

'Wo^hS^SP-"^^^^^^^^^^^ 
the    wav    of    ear^^    be  very  great  ogstacles  in 
change,  but  he  th^X?^*    ^""^^   ^    fundamental 

Kit^'^i^  ^«^^^^^  -^."t^^so^ 

:>rdmationT  abstracts  A ^°"'''^'!.  *"•*  ^he  co- 
'•'as  spent-to  sav  ww„/-  ^^^*  '*?'''  '^^  money 
'trong  word-^bv  in  T^^t  "'^^   Perhaps   using  a 

l>nly  had  to  be  made  b!,f  ^?  abstracts  which  not 
•ate  or  tripliclt^  f;  ,  i  *'^2  ^3.}"'  ''^^^-  ^  dupli- 
^  Proper7o  ordination    tf?'"*'*'''^"^''  ^  *^"«  ^'e^e 

:ew  society  without  an^  ;lv       "^  '^  member  of  the 
'on.     Another  nn^^fV^?".'''^*'^  ""^  his  subscrip- 
y    t^f^ssov    lZlo^'\-t''\l'''''  mentione^d 
'tablishing    somridnd^"„r''t   *^''  .necessity    of 
rovincials  who™cca^on<.n      <^^«'^"'al     club.      To 
as  a  yery  great  ?^e«,^-  ^'^'"f  "P  to  London,  it 
hemicalco^leagues-  ?,ut  shot?    f"    ^'''^^    ^o  m^et 
'  ••Tsit  them,  or  of  meetin  Ah    °^  ^'""=  Personally 
•casion  of  ^  meetin-^  h.r,^,     •'^  ^.^  "'^  t^^^P^'esent 
rae  of  the  %-iSt    tbfrJ  P'  *''^'""  *^°  occur  at  the 
'•   .He    certl]^fy    hoTe/'^^."?. '^^<^'\^^   of   doin| 
edium  of  the    Tr.iV.;^r.      ^^hether    throush    the 
haston  ciapman  h./°'^'!^"^^'   «^  ^^^^i^^h   Mr! 

epswouldTen^hortu-bPt.T-   °.'  f*^'^'"  '"«*'^ 
:at  result.  ^"ortlv  '^e  taken  to  try  to  achieve 

r^U^L^o'-r'^'vrmftronrh.rl^  *^\*  ^^--^  time  | 
't'>--e  the  propos^b  Thich   1  ^™''=^*  "'^der  his 
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fSatPng'X  and'Kr-  "^^  "'J-'  --  * 
think  ther^e  would  o  an"  dfffi^'.lf™'^'  ^^  '^^'^  'lo? 
those  interested  in  chtmisfr^  wM'*  Persua.ling 
professorial  or  r.^demic"  sf^nT^*'- ¥''  ^""'^  ">« 
who.se  interest  in  one  "ease  of  th^"'"*^'.  °''  ''^".se 
deeper,  namely  niannf^,^,?.  ^^^  "'°'"d  ^^as  even 
bility  of  brin;^Lg"'t«gX^''^«,f  ;.«f,  to  "'«  desira- 
the  chemical   industry  inL  ^®  concerned  in 

He  personally  had  no'doubt  as'fo'"-/^.'"'^  ''^"t'-e- 
His  only  .lifficultv  ^vas  th  t  at  a  t?ni .'  t'"'-'''^"'t>'- 
was  so  short,  an.l"  there  was  lill  "hen  money 

getting  shorter,  ^vllethe^  f  he.l     ^  Possibility  of  its 
of   the    present    belST'coasfder^d  ^■„^'^>■  "kelihood 
favourable    opportiuStv    of    kI^     -^   *'^>'   "^y   a 
result.     The    merit     nf    f.       '^"nging    about    the 
brought  homeTo  Wm  b     ?if    P.^oposal    had    >,een 
the  CoUege      The^r  oTis    1  '''''\^''  ^^^  paid  to 
and  surgical  science  met  nnr"""*"^"    °^    ^^^^dical 
had  smtable  rooms    b^th  fo^      "  °??„ ''oof.     Thov 
purposes,    and   a^  extreaaeh    vX^n"  ^'^'^.  ^^°'''"' 
arranged   library     ind«>T  Vi     '^'"i*'^'®  and   well- 
that  the  chenSst  'wanted  b,  l]'""^  ^^'^   everything 
been  Possiblf  for  the  me  Uca  To'f  ^^*^  '^'*  ^'"^d 

tageous    to    have    sZl    centl"?"'*'^'''  ^'^'^  ^dvan 
the  common  good  in  the  s=r.^      '    organisation    for 

been  successf^y  done  in  thi  Ts^  '''f  T^''^  ^*  ^*d 
profession.  '^^'^  "^^^e  of  the  medical 

appUed  to  the  eSstiS^  sf.f  '^^^  speakers  had 
little  misconclived  TT.  ''•?^  matters,  was  a 
of  their  science  into  -t  ?o°«'dered  the  division 
normal  feature  of  Is  dev-X"^  ^'V'^^  ^o  be  a 
might  have  gon^  to^^o  &'anTf^*;.,I\«  ^'"'"ff 
perhaps  airree  •  h„^  «  *  •  ^  that  he  would 
division  wS  only  ^Warand\*°^°"°*  "^  «"b- 
the  forced  junctio^  of  Vlf-.  ^*  ":^  *'''^'d  that 
branches  might  leld  to  con^f-  '""?i*^  separate 
the  same  tii^e  th^t  much  SiTe  d?^  ^^^"^  ** 
practical  standpoint    for  fS  ?  ^°'^''  f«^m  the 

with  the  pooSnlo?  abstracT^    ''^'  '"^  '=°'»neetion 

rr*"  ^^-^K*  li^d  beeL  madetnThJfcT  T  * 
between  the  Chemical  Society  and  *>  d^'eetion 
Chemical    Society     hut    IL^'^     *      *'**  Amencan 

arrangement  w&  w^  an  h^tince'of'^/h^-  ^'^ 
thing   on   a    verv   mi,!vK         'u^cance  of  the  same 

actiilUv  now  in-opSon  wi'"  '•^*l^'  *°d  was 
Chemical  Society  £nd  the'  nT'  T*'  .between  the 

I  the  latter  utilised  the  physloPoi^'?'''?^'  whereby 
Chemical  Society  It  wL  ^  ^'^n '■  abstracts  of  the 
could  be  done  i^' that  H^r  ??"*" '^^^'i'^'' of  what 
would  be  extended  The  I'-^'V*''*^  ^«  ^^oped  it 
people  had  rated  t;  tb?  r,.^^^'^*"'."  ''^''^  many 
stood,  namely  that  tecbn^.?'-"?  °^  abstracts  stiU 
ent  abstr^t  of  a  ^hen  nani/f  **  ''.^"*"'^  ''  '^'^'''■ 

'    chemists    wanted"    T^e^e^w       ""  "'**  "'^''^'1^  the 
which  the  interests  t^b'e  served  In-TbV   '^ff    l'^ 

^^jraii^^LE^atSif'^r— 

members  of  medlcll  societT^  than"  her'^^LrL' 

mittee  ,vhich  had  been  formed  by  the  Chenik^l 
Society  might  be  made  a  common  ineetingSnd 
m  the  first  place  to  discuss  some  of  the  lulstioas 
which  Professor  Armstrong  had  raised    '^"''^tions 
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Mr.  G.VRDNKR  recalled  the  fact  that  in  the  dis- 
ciissionon  the  qiiestionof  siijijiestiiipto  the  Hoard  of 
Trade  that  it  snould  form  a  Oheiuiial  liitellifienoe 
Branch  for  the  consideration  of  chemical  questioiLs, 
he  had  ursreil  that  before  they  approai-hed  a 
Government  Department  with  a  iiroposition  of 
that  kind,  it  was  necessary  that  they  themselves 
should  set  their  house  in  order  and  speak  with  one 
voice.  It  was  therefore  particularh'  gratifying  to 
him  to  hear  what  l^rofessor  Armstrong  had  sug- 
gested :  he  asked  Professor  Armstrong  not  to  put 
the  matter  before  the  Committee  as  suggested  by 
Mr.  ("haston  Chapman,  or.  if  it  went  l)efore  the 
Committee  first  of  all  even,  it  should  be  put  after- 
wards to  the  individual  members  of  the  Society, 
because  there  were  enormous  difficulties  in  the  way, 
and  it  was  probable  that  the  Councils  of  those 
societies  would  see  those  dillicultics  rather  than 
the  adAantages  which  were  to  be  olitained  from 
mutual  co-operation.  They  as  individual  members 
were  not  so  much  concerned  with  the  difficulties 
which  the  various  Councils  were  going  to  have  in 
making  the  thing  work,  as  with  the  ilesii-ability 
of  the  thing  working.  lie  therefore  suggested  it 
should  be  put  to  the  individual  members  if 
possiVile.  Chemists  ought  to  do  sonietliing  be- 
tween now  and  the  end  of  the  war.  or  at  the  end 
of  the  war.  to  prevent  the  state  of  things  which 
existed  before  the  war.  when  the  Woolwich 
Arsenal  could  advertise  and  obtain  really  compe- 
tent analytical  chemists  for  the  siun  of  two  pounds 
and  sixpence  per  week.  The  bulk  of  the  important 
people  in  the  chemical  world  were  not  concerned 
with  whether  a  man  was  getting  a  decent  living 
wage  comparable  with  the  training  which  he  had 
had.  But  to  the  junior  it  made  a  lot  of  dilTerence  '; 
he  had  known  a  number  of  first-rate  men  who  had 
wasted  four  or  five  years  of  their  lives  at  \\  oolwich 
at  that  paltry  pittance.  Professor  Armstrong  had 
not  mentioned  two  societies,  namely,  the  Institute 
of  Chemistry  and  the  lixstitute  of  Chemical  Techno- 
logists. IFe  thought  they  shoidd  take  into  theu- 
view  -every  society  which  either  did  or  pretended 
to  take  care  of  the  interests  of  chemistry.  It 
seemed  to  him  it  was  not  so  much  a  question  of 
whether  this  was  advisable  or  possilde  now,  or 
whether  they,  as  chetnists,  were  going  to  take 
advantage  of  their  industrial  birthright  when  the 
war  was  over.  There  was  undoubtedly  going 
to  be  some  measure  of  fiscal  protection  for 
chemistry,  because  the  Ciovernment  for  the  first 
time  in  its  existence  was  beginning  t-o  realise  that 
chemists  were  needed  and  were  doing  useful  work. 
But  unless  they  as  chemists  were  prepared  to  do 
their  share,  they  could  not  expect  the  Government 
to  legislate  for"  them.  The  chemical  industry  in 
this  country  ought  to  be  in  a  very  healthy  and 
happy  state,  and  it  wa,s  for  them  as  chemists  to 
see  that  they  had  their  share,  and  in  the  fir.st 
place  to  look  after  their  junior  brethren,  and  in 
the  second  place  to  see  that  their  industry  and 
co-operation  was  a  real  and  flourishing  one. 

Mr.  W.  J.  A.  BuTTKK FIELD  said  that  the  analog)' 
to  the  chemists  should  liavc  been  from  the  engineer- 
ing rather  than  from  the  medical  profession,  the 
members  of  which  had  a  bowl  of  union — which 
neither  chemists  nor  engineers  possessed — in  the 
privileges  and  protection  granted  them  by  the 
State.  In  the  engineering  profession  there  weTo 
a  number  of  societies  each  looking  after  a  special 
branch  of  engineering  work  ;  in  fact,  tlic  tendency 
was  rather  towards  sub-division,  lie  could  fore- 
see that  just  as  there  were  these  various  institutions 
of  engineers,  so  in  the  chemical  profession  they 
would  have  a  .Society  of  Organic  Chemists,  A 
Society  of  Technical  Chemists,  and  a  Society  of 
Analysts  ;  in  fact,  they  were  already  divided  in 
effect  on  such  a  basis.  "  As  to  a  headquarters  for 
the  <-hemical  profession,  he  thought  the  Institute 
of  Chemistry  had  now  a  building  whiih  was  larger 


than  was  required  for  its  immediate  purposes ; 
and  if  that  institute  woidd  in  some  way  open  its 
dooi-s  to  the  members  of  the  ]irofcssioii  at  large, 
that  building  might  well  atTord  a  good  rendezvous 
for  all  chemists.  He  was  somewhat  doubtful  of 
any  success  attending  an  attempt  to  bring  chemists 
together  under  the  leiris  of  the  societies  which  were 
quartered  in  Burlington  House.  He  thought 
technical  chemists  would  look  to  the  Society  of 
Chemical  Industry  and  the  Institute  of  Chemistry 
to   bring  them   together, 

Mr.  J.  \V,  HlxcilLEY  suggested  that  chemists 
were  suffering  not  from  lack  of  organisation,  but 
from  lack  of  emulation.  Instead  of  following 
Mr.  Butterfield's  advice  and  going  to  the  engineers 
for  an  example,  he  would  be  inclined  to  go  to  the 
Salvation  Army.  He  thought  that  the  Salvation 
.Vrniy  ran  their  concern  inlinitely  better  than  the 
engineers.  He  suggested  that  most  chemists 
joined  the  .Societies  for  what  they  could  get  out 
of  them,  and  not  in  any  sense  for  the  Association. 
He  had  never  yet  come  across  a  member  of  the 
Chemical  Society  who  felt  that  he  was  a  part  of 
that  body.  He  had  never  felt  the  emidation  which 
the  Germans  felt  when  they  sang  "  Deutschland 
uel)er  AUes."  The  reason  was  that  the  people 
who  ran  those  Societies  thought  they  should  run 
them  on  the  opposite  principle  to  the  Salvation 
Army.  When  the  S.ilvation  Army  got  a  member, 
they  gave  him  something  to  do  ;  but  the  Societies 
did  not  do  so.  They  did  their  best  to  hedge 
around  all  the  activities  of  the  members,  and 
prevent  them  taking  any  part.  The  country  was 
ran  on  so-called  democratic  lines.  The  Scientific 
Societies  were  run  on  exactly  the  opposite,  and  he 
suggested  that  the  success  of  the  country  depended 
on  the  democracy  and  not  on  the  autocracy.  No 
matter  how  great  the  men  on  the  Committees 
were,  they  could  not  move  the  mass  of  the  membei-s 
of  the  industry,  because  they  did  not  know  its 
feelings  and  its  views.  His  own  feeling  was  that 
the  Societies  had  enough  organisation.  i)ut  not  of 
the  right  sort.  They  wanted  organisation  to 
produce  emulation,  and  to  make  every  member 
feel  that  he  had  a  stake  in  the  Society,  and  in 
the  country  of  which  the  Society  was  a  part. 
He  suggested  that  they  should  run  their  Societies 
more  on  democratic  lines  than  in  the  past.  They 
should  endeavour  to  make  every  memljer  feel  that 
he  was  contributing  to  make  the  chemical  industry 
a  great  success,  and  contributing  to  its  progress. 
He  was  afraid  that  that  would  not  follow  from  a 
federation  of  the  Societies  unless  they  started  from 
the  bottom,  and  tried  to  produce  in  the  ranks  of 
the  Societies  emulation  rather  than  merely  trying 
to  produce  by  organisation  what  was  absent. 

Mr.  W.  E.  Oakden  asked  whi-ther  the  aim  "f 
Prof.  jVi'mstrong  was  the  promotimi  and  develop- 
ment of  the  chemical  industries,  or  to  obtain 
political  recognition  by  the  Government  in  some 
shape  or  form  for  chemistr\-  and  its  allied  branches, 
or  whether  it  was  really  to  raise  the  status  of  thi 
professional  chemist  himself  ?  Was  it  proposei 
th;it  the  new  society  to  be  established  should  l" 
in  the  nature  of  a  scientific  institution,  or  more  o: 
less  of  a  social  institution  where  chemists  couU 
meet  and  discuss  social  matters  a])pertaining  ti 
thtlr  profession,  or  was  its  princijial  object  th 
advancement  of  pure  and  applied  chemien 
science  ?  i 

Mr.  F.  H.  C.AKR  said  that  one  of  the  many  grea 
advantages  of  the  scheme  was  that  it  opened  tbj 
way  for  greater  subdivision  of  chemistry,  and  thi 
was  a  great  need  of  cheniical  organisation.  Hi 
did  not  know  how  many  societies  there  we'| 
already  ;  but  if  thev  carrieil  the  process  to  ii 
logical  conclusion,  they  needed  to  form  BWi 
more.  At  present  one  had  to  attend  a  Ian! 
number  of  meetings  to  listen  to  the  comparative 
few  papers  of  particular  interest  to  oneself,  m' 
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consequent  loss  of  time.  A  lystem  of  complete 
subilivi.sion  in  one  central  liomc  woulrl  he  a  very 
great  ailvantatrc  to  all,  ami  he  thoimUt  this  was  the 
ultimate  factor  wliich  wouKl  make  it  essential, 
that,  in  their  generation,  or  in  that  whicli  fol- 
lowed, they  would  have  to  adopt  the  very  simple 
commonsense  suggestion  wliich  it  seemed  to  him 
was  so  commonsense,  that  they  were  all  going  out 
of  their  way  to  try  to  tiuil  the  rliHiculties  on  the 
way.  The  objection  which  ha  I  licru  raised  with 
regard  to  the  false  analogy  with  the  medical  or 
engineering  profession  wa-s  mere  hair-splitting. 
The  underlying  principle  was  identical  with  their 
own,  namely,  a  long  training  in  common. 

Mr.  JIaben,  spealung  as  a  member  of  the 
Royal  Society  of  Medicine,  said  that  he  was  quite 
sure  that  th.at  Societ>-  would  be  delighted  to 
entertain  the  Society  of  Chemical  Indirstry  at 
their  house  in  ^^'impole  Street,  if  they  were  to 
apply  to  their  able  Secretary,  Mr.  ilacalister. 
If  theu'  scheme  was  to  be  carried  through  they 
would  need  a  man  to  do  it — sjuch  as  the  Royal 
Society  of  Medicine  had  in  Mr.  >[acalister.  ^Yhethe^ 
in  this  time  of  necessity  there  would  be  sufficient 
enthusiasm  to  carry  through  a  programme  of 
that  kind  without  very  long  delay,  was  a  question. 
The  Royal  Society  of  ^ledicine  had  started  about 
five  or  six  years  ago  with  13  societies,  and  since 
then  had  added  at  least  another  five  sub-di\'isions 
and  different  sections  of  societies.  In  that  way 
they  were  contributing  to  the  very  idea  that 
Mr.  Carr  had  brought  forward. 

Mr.  HoPGETTS  alluded  to  the  case  of  the  Insti- 
tion  of  Civil  Engineers,  the  Institution  of  Mechanical 
Engineer,  and  the  otlier  engineering  societies 
which  had  been  alluded  to  by  Mr.  Butterfield.  At 
one  time  Sir  William  Siemens  had  proposed 
to  devote  a  very  large  sum  of  nroney  towards 
the  housing  of  all  tliese  societies  together,  and  in 
that  way  give  them  considerable  importance  ;  but 
there  was  not  the  democratic  pushing  worker,  as 
at  the  Royal  Society  of  Medicine,  in  the  person  of 
Mr.  Macaiister.  On  the  contrary,  there  were  a 
great  many  people  who  were  directly  interested  in 
preventing  the  ditfereut  coaches  from  mo\-ing  to 
the  same  point  ;  and  that  was  the  difiiculty  thej- 
would  have  to  face.  They  would  ha\  e  to  find  a 
man  who  would  take  that  burden  on  his  shoulders, 
and  would  succeed  in  uniting  the  different  societies  ; 
because,  v.hile  they  had  an  Iivstitute  of  Chemistry, 
it  was  a  purely  professional  institute,  and  of  which 
;hey  could  not  become  members  without  passing 
1  very  stiff  examination.  They  had  a  Chemical 
Society,  which  was  an  academic  society,  and  they 
lad  a  Society  of  Chemical  Industry,  which  was 
leither  acadenuc  nor  professional,  but  a  little  of 
)oth.  They  would  h.ivo  to  see  how  those 
lifferent  societies  would  compromise  and  meet 
ach  other. 

The  Chairm:\n  said  that  they  were  all  in  agree- 
iient  with  Professor  Armstrong's  suggestion,  if  it 
ould  be  carried  out.  He  himself  thought  it  could 
e  carried  out  ;  at  any  rate  they  ought  to  trv  it, 
nd  this  was  the  time"  to  try.  He  agreed  that  if 
hey  missed  the  present  opportunity,  it  would  not 
?cur.  It  was  on  account  of  the  specialisation  of 
aeir  chemical  work  that  they  needed  to  be  brought 
igether.  Manv  of  them  in  certain  branches  of 
aemistry  had  not  the  slightest  idea  of  what  other 
ranches  were  doing.  They  must  not  stay  away 
om  the  Chemical  Society  because  they  did  not 
iderstand  the  paper.  It  was  more  congenial 
'  attend  a  meeting  of  the  Society  when  there  was 
■nie  matter  for  dLscussion  upon  one's  own  branch 
chemistry  :  but.  on  the  other  hand,  the  other 
anchcs  of  chemistry  could  teach  them  something, 
lie  of  the  cliief  reasons  that  had  been  mentioned 
jy  the  scheme  was  not  carried  out  was  because 

their    adhesion    to    certain    societies.      It    had   i 
.Tjvys  seemed  to  him.  although  he  was  verv  much   i 


attached  to  the  Society  of  Chemical  Industry  and 
many  others,  that  they  ran  the  Societies  for  the 
Societies'  sake,  instead  of  running  them  for  their 
•objective,  the  development  of  science. 

Professor  Arji.stuoxo,  in  reply,  said  that  he  had 
brought  this  problem  of  federation  >)efore  their 
notice  with  the  greatest  diffidence,  because  he 
felt  that  he  was  raising  a  question  that  was  full 
of  dillicidties  ;  the  discussion,  however,  had  been 
most  encouraging.  With  regaril  to  the  dilTicidty 
referred  to,  of  bringing  together  people  who  had 
such  different  interests,  he  pointed  out  that  they 
were  practically  all  trebly  distilled  Pooh-Bah's  : 
not  ovly  both  Private  Secretaries  and  Chancellors 
of  the  Exchequer  but  this,  that  and  the  other  kind 
of  chemist — if  they  were  chemists  at  all  ;  they, 
therefore,  ought  not  to  have  such  great  difficulty 
in  associating  and  bringing  themselves  together  in 
one  place  more  often  than  they  did. 

He  had  been  asked  what  his  object  was  :  his 
object  was  to  make  chemistry  a  live  agency  in  this 
country.  At  the  present  time,  it  was  not.  Unless 
chemists  were  very  careful,  if  they  went  on  in  the 
way  they  were  going  at  the  present  time,  throughout 
the  country,  at  the  end  of  the  war  they  would  have 
no  position  left.  During  the  last  1.5  months,  he 
had  been  about  a  great  deal  and  had  come  much 
into  contact  with  the  industrial  element ;  he 
could  see  that  their  reputation  was  going  down 
steadily  ;  they  were  looked  upon  as  a  set  of  un- 
practical people  ;  unless,  therefore,  chemists 
could  improve  their  status,  by  organising  them- 
selves and  demanding  the  rank  w  hich  was  rightly 
theirs,  they  would  lose  their  position  altogether. 

If,  as  had  been  suggested,  the  matter  were  put 
into  the  hands  of  various  Past-Presidents  of  the 
10  or  1 1  societies  mentioned,  the  scheme  would  be 
condemned  forthwith,  he  feared.  It  must  be 
taken  up  by  the  younger  members  of  the  Society 
and  be  put  through  as  a  democratic  movement, 
if  dealt  with  at  all.  The  only  practical  way  he 
coidd  see.  was  for  their  President  to  convene  a 
meeting,  at  as  early  a  date  as  possible,  preferably  in 
the  rooms  of  the  Royal  Society  of  Medicine,  so 
that  all  the  parties  concerned  could  discuss  the 
question  openly.  To  refer  the  problem  to  any 
committee  of  elderly  gentlemen  like  himself  would 
be  an  absolute  waste  of  time  :  he  had  been  trjTng 
for  years  and  years  to  mo\e  such  people  and  had 
found  that  they  could  not  be  moved.  If  the 
younger  chemists  would  come  forward  and  have 
a  little  courage,  something  might  be  done,  people 
like  himself  could  only  bring  forward  ideas.  It 
woidd  be  very  difficiilt  to  make  any  progress, 
unless  support  were  forthcoming  from  the  body 
generally  ;  he  therefore  urged  the  younger  men 
to  take  action  ;  if  there  were  anything  in  his  pro- 
positions, they  would  be  able  to  realise  what  the 
advantages  were  and  if  such  help  were  secured, 
it  might  be  possible  to  move  the  senior  conservative 
element. 

ilr.  Walter  C.  Hancock  wrote  :  "  There  is  a 
feeling  abroad  that  societies  enough  exist  already, 
and  that  memliers  have  not  time  to  devote  to  new 
ones.  In  fact  it  is  doubtful  whether  proper 
attention  is  paid  to  those  already  existing,  and 
much  of  the  lack  of  clear  action  and  definite 
policv,  apparent  dming  the  present  crisis,  may 
be  diie  to  members  not  utilising  the  societies  to  the 
full  extent.  More  of  the  democratic  spirit,  men- 
tioned by  Mr.  Hinchley.  is  needed,  so  that  the 
dicta  of "  societies  on  particular  points  can  be 
recoguLsed  as  representing  the  opinion  and  wishes 
of  the  liulk  of  the  members.  That  can  only  be 
attained  bv  members  recognising  their  responsi- 
bilities and  exercising  their  rights.  It  is  useless 
to  complain  that  councils  and  committees  of 
'•  elderly  gentlemen  "  do  nothing  :  most  people 
appreciate"  that  the  officers  do  aU  they  can  to 
promote    the   general   welfare.     Mr.    Butterfield  s 
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suggestion  that  the  rcsoxirces  of  the  Institute  of 
Chemistry  might  be  utilised  to  aohieve  the  objects 
stiggest<Hl  is  worthy  of  the  strt>ngest  support. 
Ihe  Institute  alreatiy  embraces  so  many  prominent 
arailemic  and  technical  chemists,  that  an  exten- 
sion of  its  sphere  of  action  on  the  lines  suggested 
would  not  only  co-ordinate  the  interests  of  British 
chemists,  but  would  place  the  scheme  on  a  liigh 
and  well-recognised  footing.  Could  not  some 
arrangement  be  worked  out  l>y  which  a  sort  of 
combined  membershi(i  of  the  Chemical  Society,  the 
Society  of  Chemical  Industry,  and  the  Society  of 
I^ublic  Analysts  could  be  effected,  and  a  joint 
committee  of  the  three  societies  apportion  papers 
among  the  publications  so  as  to  avoid  over- 
lapping ?  This  is  certainly  the  time  to  move,  and 
not  to  wait  until  the  war  is  over  ;  by  then,  chemists 
must  be  at  work,  not  thinking  what  there  is  to  lie 
done." 


Meeting   held   at    Burlingion    House   on    Monday, 
May  1st,  1916. 


MR.    ARTHTR    R.    LING    IN    THE    CHAIR. 


THE  EVAPORATION  OP  NAPHTHALENE  IN 
DRY  AND  IN  MOIST  COAL-GAS. 

BY   J.    S.    G.    THOMAS. 

A  knowledge  of  the  vapour  pressure  of  naphtha- 
lene in  coal-gas  is  of  extreme  importance  to  gas- 
engineers  and  those  concerned  with  the  distribution 
of  coal-gas.  The  amount  of  naphthalene  required 
to  saturate  any  given  volume  of  gas  can  be  at  once 
calculated  from  a  knowledge  of  the  vapour  pressure 
of  naphthalene  in  the  gas  (Ostwald-Luther,  Physico- 
Chemical  Measurements,  p.  114).  The  method  of 
evaporation  for  the  determination  of  the  vapour 
pressure  of  naphthalene  presents  numerous  advan- 
tages over  the  barometric  method.  This  method 
has  been  previously  employed  by  R.  W.  Allen,* 
by  E.  Schlumberger.f  and  by  Perman  and  Da  vies. J 
The  method  in  theory  is  extremely  simple.  It 
consists  merely  in  passing  a  known  volume  of  air 
or  other  gas  over  a  weighed  amount  of  naphthalene 
and  determining  by  difference  the  amount  of 
naphthalene  which  evaporates.  It  is  necessary  to 
ensure  that  the  gas  passes  sufficiently  slowly  to 
become  saturated.  Allen  and  Schlumberger  both 
employed  the  evaporation  method,  and  the  former 
obtained  confirmatory  values  by  the  barometric 
method.  Schlumberger  (loc.  cit.)  labours  under  a 
mieapprehension  when  he  states  that  AUen'a  values 
at  lower  temperatures  are  extrapolated  from  the 
values  at  liighcr  temperatures.  Allen  determined 
the  vapour  pressure  at  15",  30°,  45°,  60°,  and 
75°  C,  by  the  evaporation  method,  and  at  0°,  39°, 
46-8°,  80-4°,  100°,  110°,  and  130°  C,  by  the  baro- 
metric method. 

Schlumberger  confined  his  experiments  to  the 
region  of  temperature  0°  C.  to  50°  C.  The  results 
obtained  by  Schlumberger,  between  0°  and  30° 
differ  appreciably  from  those  obtained  by  Allen 
over  the  same  range.  Above  30°  C,  the  values 
obtained  by  both  observers  agree  within  the  limits 
of  experimental  error.  At  0°  C,  Schlumberger 
obtained  the  value  0006  mm.  as  the  vapour 
pre.'sure  of  naphthalene,  while  Allen's  value  is 
0  022  mm.  Although  neither  pressure  can  be 
regarded  as  large,  the  difference  in  the  amounts  of 
naphthalene  carried  by  the  quantity  of  gas  manu- 
factured per  day  by  one  of  our  large  gas  companies, 
as  calculated  from  the  respective  results  at  0°  C, 

•  Allen,  Chem.  Soc.  Trans,,  1900,  pp.  400 — 412. 
t  Schlumberger,  Journal  fUr  Oasbeleuchtung,  1912,  nn.  1257 — 
1259. 
}  Perman  and  Daviee,  Chem.  Soc.  Trans.,  1907,  pp.  1114 — 1116, 


is  very  considerable.  The  difference  will  b« 
appreciated  by  those  concerned  with  the  distribu- 
tion of  coal-gas.  Allen's  value  at  0°  C.  being  practi- 
cally identical  with  that  found  by  Schlumberger 
at  10°  C.  Owingtothedifferencesexisting between 
the  experimental  results  of  tliese  observers,  it  was 
an  essential  pn-liminary  to  the  investigation  of  the 
evaporation  of  naphthaleiu'  in  various  vapoui-s, 
which  investigation  the  author  undertook,  at  the 
suggestion  of  Dr.  Charles  Carpenter,  to  redetermine 
the  vapour  pressure  of  naphthalene  in  coal-gas  and 
air,  either  of  which  is  to  be  used  in  subsequent 
experimental  work  witli  various  vapours.  Roth 
Allen  and  Sihlumbcrger  confined  their  attention 
to  the  evaporation  of  naphthalene  in  dry  gas. 

Preparation  of  the  tiaphthalene. 

Tliis  was  prepared  from  what  was  desi'ribed  an 
pure  naphthalene.  The  sample  was  alternately 
digested  with  sulphuric  acid  and  caustic  potash 
several  times,  being  washed  with  water  betv.eeu 
each  digestion.  "The  purified  sample  was  tliree 
times  distilled  in  steam,  drained  free  from  water, 
"  sublimed,"  powdered,  and  set  to  dry  in  vacuo 
over  concentrated  sulphuric  acid  for  about  six 
weeks.  The  melting  point  of  the  sample  was 
80-2°  C,  and  when  boiled  with  concentrated 
sulphuric  acid  it  gave  a  very  slight  coloration. 

Apparatus  and  method  of  experiment. 

The  experimental  details  for  the  case  of  moiet 
gas  do  not  differ  very  essentially  from  those 
emploj'ed  in  the  case  of  the  dry  gas.  The  ap- 
paratus for  the  experiments  with  dry  gas  is  here- 
with described  in  detail. 

A  rectangular  bath  of  tinned  copper,  2  ft.  9  in. 
long  by   10  in.    deep    by    6    in.   wide,   was   con- 
structed.    The  water  in  the  bath  was  heated  by 
luminous  burners,  the  temperature  being  regulated 
by  a  gas  regulator  of  the  type  described  and  used 
by    Perman.*     The    regulator    was    found    very 
efficient    over    the    range    of    temperatures   em- 
ployed.    The    temperature    rarely    varied    more 
than  0  01°  C.  during  an  experiment,  and  I  believe 
the  maximum  temperature  error  in  any  experi- 
ment does  not  exceed  0  03°  C.f     The  temperature 
of  the  water  in  the  bath  was  indicated  by  the 
thermometer,  T    (see    Fig.    1),    which    was   stan- 
dardised,   under   the    conditions    of    use,   at  the 
National  Physical  Laboratory.     The  stem  of  the 
thermometer  was  surrounded  by  water  sucked  uf 
from  the  bath  into  the  tube.  L.the  tube  itself  beinf 
wrapped  with  a  thick  layer  of  cotton  wool.     Read 
ings  of  temperature  were  taken  by  means  of  i 
"  reader,"  and  all  temperatures  were  reduced  t< 
the   hydrogen  scale.     The  thermometer  wa«  no' 
standardised  until  the  experiments  with  the  dr; 
gas   were    completed,    and   it   was   therefore  no 
possible  to  adjust  the  temperature  of  the  bati 
exactly  to  any  desired  temperature,  the  necessar 
correction    being   unkno\vn   at   the   time   of  Ih 
experiment.     This  will  account  for  the  differeii 
temperatures  employed  in  the  case  of  the  dry  ga 
and  moist  gas  respectively. 

The  water  in  the  bath  was  thoroughly  stirre 
by  two  stirrers,  S,  and  S„  coruiected  to  pulley 
P,  and  Pj,  the  pulleys  being  driven  by  a  small  h" 
air  engine.  The  stirring  was  very  efficient,  an 
no  difference  of  temperature  could  be  delectt 
when  the  thermometer  was  placed  at  various  par 
of  the  bath.  No  difference  of  temperature,  lili 
wise,  could  be  detected  when  the  water  in  the  tui 
L  was  renewed.     The  gas  employed  (air  or  coi 

•  Perman,  '"  The  Ilvaporation  of  Water  in  a  Current  of  Al 
Proc.  Roy.  Soc,  1903,  72,  74. 

t  An  e.vceptlon  must  be  made  ot  the  case  of  the  meaaurem- 
at  12-98'  C.  Tlie  bath  in  thi.s  case  was  kept  filled  by  a  curreol 
tap  water.  The  thermostat  was  not  used,  and  a  maximum  varut 
of  about  0-3°  C.  occurred  during  the  course  of  the  experiment 
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gas)  entered  through  the  wash  bottle,  A.  containing 
concentrated  sulphuric  acid.  B  is  a  mercury  gauge 
inserted  to  measure  the  prcBsure  of  the  gas  and  to 
ascertain  that  the  pressure  was  not  appreciably 
different  from  atmospheric.  The  gas  was  further 
dried  by  passage  up  the  tower,  C,  filled  with  pumice 
moistened  with  sulphuric  acid,  and  over  calcium 
chloride  contained  in  the  U-tube,   D.     Dust  was 


naphthalene,  the  absorption  occurring  in  the  third 
tube  at  20°,  30°,  and  50°  C,  was  invariably  less 
than  could  be  detected  by  a  balance  sensitive  to 
01  mgrm.  when  a  rate  of  flow  of  gas  of  about  3 
litres  per  hour  was  maintained.  The  third  U-tube 
was  therefore  abandoned,  and  two  tubes,  J  and  K, 
alone  were  employed.  The  gas,  after  passing 
through  K,  was  passed  into  the  wash  bottle,  M, 
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filtered  out  of  the  gas  by  the  plug  of  cotton  wool 
contained  in  E.  The  gas  then  passed  through  a 
length  of  10  feet  of  glass  tubing — represented  dia- 
I grammatically  at  F — so  that  the  gas  attained  the 
temperature  of  the  bath.  G  was  a  vessel  of  tinned 
icopper  10  in.  by  6  in.  by  1  in.,  which  was  closed 
jiown  with  a  lid  of  tinned  copper.  This  lid  was 
fastened  down  water-tight  by  means  of  screws, 
\  layer  of  rubber  8  in.  thick  being  placed  between 
the  lid  and  the  top  of  the  vessel.  This  vessel 
contained  the  tube,  H,  filled  with  calcium  chloride 
iept  in  place  by  plugs  of  cotton  wool.  In  G  were 
ikewise  contained  the  U-tubes,  J  and  K,  filled  with 
laphthalene.  The  gas  passed  successively  through 
a,  J.  and  K.  It  is  evident  that  the  amount  of 
laphthalene  absorbed  by  the  gas — up  to  complete 


containing  sulphuric  acid,  where  the  naphthalene 
was  re-absorbed.  The  gas  then  passed  into  the 
aspirator.  The  pressure  in  the  aspirator  was 
measured  by  a  small  mercury  gauge.  The 
aspirator  had  a  cubical  capacity  of  36  litres.  In 
most  of  the  axperiments  a  volume  of  24  litres  of 
gas  was  aspirated  through  the  apparatus,  a  larger 
volume  being  aspirated  at  the  lower  temperatures. 
Thus  at  5°0.  the  volume  aspirated  was  83  litres. 
Air  at  65°  C.  was  aspirated  through  the  apparatus 
for  3  hours  before  commencing  the  series  of  tests. 
Any  change  of  weight  occurring  in  the  empty  tubes 
after  the  aspiration  of  air  at  30°  C.  was  found  to  be 
less  than  O'l  mgrm.  The  volume  of  gas  employed 
was  corrected  for  (1)  Temperature — all  volumes 
were  calculated  at  a  temperature  of  15°  C,  and  all 


no.  2. 


■turation — at  any  given  temperature  depends 
)on  the  time  the  gas  is  in  contact  with  the  naph- 
■°  This  time  can  be  lengthened  by  employ- 


alene. 


g  more  tubes  containing  naphthalene"  arranged 
Cher  m  parallel  or  in  series,  or  by  aspirating  the 
s  more  slowly.  In  preliminary  expci-iments  it 
isfovmd  that  employing  three  tubes  containing 


temperatures  reduced  to  the  hydrogen  scale; 
(2)  Humidity — the  pressure  of  water  vapour  was 
taken  from  Kaye  and  Laby's  Tables,  and  the 
partial  pressure  of  the  gas  obtained  by  subtraction 
pom  the  total  pressure  ;  (3)  Pressure — all  volumes 
were  calculated  at  a  pressm-e  of  670  mm.  of 
mercury.  — • 
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Modification  of  apparatus  for  txi>crimc»ts  tciih 
moist  ijas. 
The  apparatus  employod  for  dryiiis;  the  gas 
remaius  exactly  as  l>ofoiv.  the  only  alteration  in 
the  apparatus  "lieing  made  in  the  arrangement  of 
apparatus  in  the  Vater-tight  vessel,  G.  After 
passing  through  the  glass  tulie.  F,  the  gas  entered 
the  wash-bottle,  A  (see  Fig.  2).  containing  carefully 
distilled  water.  Precaution  was  taken  that  no 
sprav  was  carried  over  hy  the  gas.  This  spraying 
is  very  larjrely  i)revented  by  tlie  form  of  the  wash- 
bottle,  and  in  some  of  the  experiments  a  plug  of 
eotton  wool  was  inserted  at  P.  Tliis  precaution, 
however,  was  in  the  majority  of  cases  found  quite 
unnecessary,  and  was  chiefly  employed  in  pre- 
liminary experiments  wln'U  the  rate  at  wliich  the 
gas  should  be  passed  through  the  apparatus  was 
beiug  determined.  It  was  not.  in  gi-neral,  desired 
to  completely  saturate  the  ga-;  with  water  vapour, 
and  in  the  experiments  various  degrees  of  satura- 
tion, ranging  from  87  "'i  up  to  complete  saturation, 
were  employed.  This  variation  in  the  degree  of 
saturation  was  obtained  either  by  Inibbling  the 
gas  at  a  quicker  or  slower  rate  through  the  water 
or  liy  bye-passing  a  portion  of  the  gas. 

The  gas  after  passage  through  the  (listilled  water 
contained  in  A.  passed  through  the  l"-tubes,  B  and 
C,  containing  finely-ijowdered  purified  naplithaleue, 
plugs  of  cotton-wool,  as  shown,  serving  to  keep  tlie 
naphthalene  in  position.  It  was  found  by  pre- 
liminary experiments  that  complete  saturation  of 
the  gas  with  naphthalene  was  oljtained  when  the 
rate  of  flow  of  gas  was  about  2700  c.c.  per  hour. 
With  this  rate  of  flow,  no  decrease  of  weight  at 
20'  C.  could  be  detected  by  a  balance  sensitive  to 
one-tenth  milligram,  in  a  third  U-tube  containing 
purified  naphtlialene.  The  gas  was  largely  de- 
prived of  its  water  vapour  and  naphthalene  con- 
tent by  passage  of  the  gas  tlirougli  tl\e  wash- 
bottle,  D,  containing  concentrated  sulphuric  acid, 
thus  deposition  of  water  vapour  and  naphtlialene 
was  prevented  in  parts  of  the  apparatus  outside 
the  bath. 

Any  fall  of  temperature  of  the  gas  by  passage 
through  the  water  contained  in  the  wash-bottle, 
A,  due  to  evaporation  of  the  water  will,  under  the 
conditions  of  these  experiments,  be  extremely 
small,*  and  the  gas  during  its  passage  through  the 
naphthalene  will  certainly  be  at  the  temperature 
of  the  bath.  For  purposes  of  calculating  the 
actual  volume  of  the  gas  and  vapour  after  leaving 
the  U-tubes,  it  is  necessary  to  know  the  pressure  at 
Q  (Fig.  2).  A  small  mercury  manometer  was 
connected  to  Q,  and  it  was  found  that  the  pressure 
at  Q  never  differed  from  atmospheric  by  more  than 
15  cm.  As  the  pressure  term  only  enters  into  the 
calculation  as  a  small  correcting  factor,  the  use  of 
this  manometer  was  discarded,  it  being  well  witliin 
the  limit  of  experimental  error  to  assume  the 
pressure  at  Q  as  atmospheric. 

Different  volumes  of  gas  were  aspirated  through 
the  apparatus,  the  volumes  at  the  lower  tempera- 
tures being  very  much  larger  than  the  volumes  at 
the  higher  temperatures.  Thus  at  .5°  (".  (the 
lowest  temperature  employed)  a  volume  of  67 
litres  (uncorrected)  was  aspirated  through  the 
apparatus,  while  at  60'-' C.  a  volume  of  10  litres 
was  aspirated.  At  5°  C.  air  was  aspirated  in 
place  of  coal-gas,  as  it  was  found  imjjossible  to 
obtain  consistent  results  with  the  use  of  coal-gas 
owing  to  the  deposition  of  some  of  the  contents 
of  the  gas,  although  the  gas  was  previously  cooled 
by  passage  through  a  tube  immersed  in  a  freezing 
mixture.  The  experiment  at  0"  C.  (employing 
air  and  saturating  a  portion  only  of  the  ga.3  with 
water  vapour  at  a  temperature  a  little  above  0^  C), 
was   found   to    be   exceedingly   tedious,   and   the 

•  See  Perman,  Proc.  Roy.  .Soc,  1903.  72,  77. 


weight  of  naphthalene  evaporated  was  such  that 
an  accuracv  of  about  10 "o  was  all  that  could  bo 
obtained  bv  the  method.  The  sjituration  naph- 
thalene content  of  moist  coal-gas  at  OX',  has 
therefore  been  obtained  l>y  extrapolation  from  the 
results  obtained  at  the  higher  temperatxircs. 

At  5^  C.  and  10"  C.  the  temperature  of  the  bath 
was  regulated  by  liand.  Ice-cold  water  was 
siphoned  from  a  vessel  containing  ice  and  water 
into  the  l)ath  when  the  temperature  varied,  the 
water  entering  at  one  end  of  the  bath.  This 
method  was  found  more  satisfactory,  though  more 
tedious,  than  the  <ise  of  a  lAiote  regulator.  A 
maximum  variation  of  about  0-3°  C.  occurred  at 
these  two  temperatures,  and  in  each  case  the 
experiment  was  concluded  after  the  temperature 
had  remained  constant  for  at  least  half  an  hour 
at  the  appropriate  temper.ature.  In  these  latter 
ca.ses  a  dilTerence  of  about  0-2"  ('.  existed  for  a 
short  time  between  extreme  ends  of  the  bath  when 
cold  water  was  being  added  to  the  bath. 

A  necessary  precaution  in  carrying  out  an 
experiment  is  that  the  gas  must  be  aspirated 
through  the  apparatus  for  a  considerable  number 
of  hours  before  the  inhial  weight  of  the  tubes, 
B  and  C,  with  the  naphthalene  contained  in  them 
is  taken.  The  necessity  for  this  precaution  is 
particularly  marked  at  the  lower  temperatures, 
and  its  significance  will  be  pointed  out  in  the  sequel. 

In  drawing  an  experiment  to  a  close,  the  outlet 
tap  of  the  aspirator  was  first  of  all  closed,  and 
then  the  tap.  Tj,  shown  in  Fig.  1,  tap  Tj  being 
likewise  closed  before  the  tubes  were  disconnected 
from  the  rest  of  the  apparatus.  The  taps  of  the 
U-tubes  were  closed,  if  for  any  reason  the  flow 
of  gas  through  the  apparatus  was  discontinued 
for  any  length  of  time,  and  also  at  the  close  of 
an  experiment  prior  to  their  weights  being  deter- 
ndned. 

Results  obtained,     (a)   Usiwj  dry  gas. 

In  the  case  of  dry  gas,  air  was  used  in  most  of 
the  experiments,  experiments  with  coal  gas  being 
limited  to  three  temperatures.  The  vapour 
pressure  is  calculated  from  the  experimental 
results  by  the  formula 


P  = 


6230  g  T* 
mV. 


where  p  =  pressure  of  the  vapour  in  cms.  of  mercury. 
g=  number     of     grms.     of     naphthalene 

evaporated. 
T=absolute  temperature  of  the  gas. 
m=molecular  weight  of  the  naphthalene. 
V  =  volume  of  gas  aspirated. 
Table  I.  gives  the  results  obtained,  temperatures 
being  corrected  to  the  hydrogen  scale. 


Table  I. 

Vapour  pressure 

of  naphthalene. 

Temijeratures. 

In  air. 

In  coal-gaa. 

Millimetre  of 

JIUiiraetre  of 

"C. 

mercury. 

mercury. 

0 

0-00538 

12-08 

0-0233 

19-86 

0-0500 

24-80 

0-0845 

0.0837 

29-62 

0-128 

34-81) 

0-218 

0-217 

39-70 

0-320 

44-86 

0-526 

0-.134 

49-94 

0-801 

59-70 

1-780 

________ 

The  values  obta 

ined  using  coal 

gas  aro  seen  to 
he  naphthfllent 

agree  with  those  ( 

jbtained  when  t 

Ostwald,  Physico-chemical  Measurements,  p.  lH- 
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evaporates  into  air.  The  experimental  results 
are  plotted  graphicallj  in  Fig.  2.  The  results 
obtained  by  Allen  and  Schlumberger  are  also 
shomi  upon  the  same  diai^ram. 

The  results  obtained  for  dry  gas  can  be  repre- 
sented by  a  formula  of  the  KirchhoS-Rankine- 
Dupre  type  as  follows  : — 

logp  =  117797-g   ---002503  log  e....   (1) 

0  being  the  temporaturo  on  tho  absolute  scale. 
The  coefficients  in  the  formula  are  determined 
from  tho  oliservations  by  tho  method  of  least 
squares.  The  accuracy  with  which  the  results 
are  represented  by  the  formula  is  sliown  in  Table  II. 

Table  II. 


Vapour  pressure 

Temperature. 

(millimetre  of  mercury). 

Experimental 

— Calculated. 

Experimental. 

Calculated. 

'C. 

mm. 

mm. 

i 

1            mm. 

0 

0-00.i4 

0-0056 

—0-0002 

12-98 

0-0233 

0-0243 

— 0-0010 

19-86 

0-0300 

0-0499 

-(- 0-0001 

24-SO 

0-0845 

0-0820 

-(-0-0025 

29-62 

0-128 

0-131 

—0-003 

3J-60 

0-218 

0-209 

!         -1-0-009 

39-70 

0-320 

0-334 

—0-014 

44-S6 

0-526 

0-527 

—0-001 

49-94 

0-801 

0-812 

—0-011 

39-76 

1 

1-78 

1-81 

—0-03 

The  above  expression  for  log  p  is  employed  to 
letermine  the  vapour  pressure  at  intervals  of 
1°  C.  for  purposes  of  comparison  with  the  results 
btained  with  moist  gas  (see  later). 

(B)   Usi7ig  moist  gas. 

Uiulrative  example  of  the  method  of  calculation 
employed. 
As  an  illustrative  example  of  the  results  obtained 
nd  the  general  method  of  calculation  employed, 
erewith  is  given  an  extract  from  the  laboratory 
scord  : — 


itial  weight   . . 
aal  weight    — 


iDiSerence 


Tube  (1). 
H.O. 


Tube  (2). 

CioHg. 


Grms.      ■      Grms. 
31-3631    I     21-3091 
30-4460    ;     21-2855 


0-9171 


0-0236 


Tube  (3). 
CioHg. 


Tube  (4). 
HjSO,. 


Grms. 

22-4348 

22-4341 


a  0007 


Grms. 

43-7691 

44-7541 


0-9850 


f 

rotal     w 

eight 

of     naphthalene 

evaporated  = 

• 

243  grm. 

Bath 

Tem- 

tem- 

Water 

pera- 

lie. 

Baro- 

pera- 

col- 

Totol. 

ture  of 

meter 

ture  by 
thermo- 

lected. 

aspira- 
tor. 

_ 

j  meter. 

m. 

•c. 

c.c. 

c.c. 

=r 

1 

» 

so-sc 

30-38 

0 

0 

14-0 

Coal-gas    aspir- 

'— 

30-39 

1.646 

1,646 

14-0 

ated 

3 

— 

30-38 

1,605 

3.251 

14-5 

0 

— 

30-38 

1,602 

4,853 

14-8 

t 

0 

— 

30-39 

1,611 

6,464 

14-9 

u 

— 

30-38 

1,760 

8,224 

15-0 

l> 

— 

30-38 

1,810 

10,034 

15-5 

— 

30-38 

1,.S35 

11,869 

15-6 

— 

30-39 

1,622 

13,491 

15-8 

80-30" 

30-38 

825 

14,316 

16-0 

— 

30-37 

1,635 

15,951 

16-0 

1  > 

5 
i. 

S 
t. 

— 

30-38 

1,635 

17,586 

16-4 

— 

30.S8 

1,770 

19,356 

16-6 

— 

30-39 

1,632 

20,988 

16.4 

— 

30-33 

1,622 

22,610 

16-1 

— 

30-37 

1,616 

24,226 

15-7 

— 

30-38 

1,607 

25,833 

15-7 

Defect  of  pres- 

SO-29- 

30-39 

1,621 

27,454 

15-7 

sure  in  aspira- 

30-38 

1,618 

29,072 

15-4 

tor  ■=23-7mm. 

H     ',  30-3e'     30-38 

1     ■ 
1 

— 

— 

15-5 

Correction  to  temperature  of  bath  aa  indicated 
by  thermometer  =  —  0-38*C 

Hence  temperature  of  bath  (reduced  to  hydrogen 
scale)  =  30  00 "C. 

Mean  barometric  pressure  during  experiment  = 
30-36"  of  mercury  =7711  mm. 

Defect  of  pressure  from  atmospheric  in  aspirator 
=23-7  mm. 

Pressue  of  saturated  water  Tapour  at  15-4*  C. 
(calculated  from  Kaye  and  Laby's  Tables,  p.  40)  = 
131  mm. 

.'.  Partial  pressure  of  coal-gas  in  aspirator  ■= 
(7711— 23-7— 131)  mm.  =734-3  mm. 

.•.  Corrected  volume  of  dry  co.-^l-gas  aspirated 
at     30°  C.     and     760     mm.     pressure  = 

29,072x^3^111=29.490  c.c. 

Now  for  saturation  with  water  vapour,  assuming 
vapour  pressure  of  water  in  coal-gas  to  be  the 
same  as  saturation  vapour  pressure  of  water  in 
air  or  "  vacuo  "  *  wc  find  that  to  saturate  1  Utre 
of  dry  coal-gas  with  water  vapour  at  30^  C.  and 
760  mm.  pressure  requires 

003004  x^..^!?"'?,-  .,.  ^003134    grm.  of    water.f 
7b00 — 31-71 

In  the  present  experiment  water  vapour  carried 
per  litre  of  dry  coal-gas  at  30°  C.  and  760  mm. 

pressure  =    „„  m  grm-  =003109  grm. 

Hence  fraction  of  saturation  ^vith  water  vapour  = 

003109  _  0  00.^0 
0-03134""^  ""■ 

.'.  Pressure  of  water  vapour  present  at  30°  C. 
=  31-71  xO-9920  =31-46  mm. 

.•.  Under  conditions  of  present  experiment 
we  find  that  1  litre  of  dry  gas  at  30'  C.  and  760  mm. 
pressure  has  a   volume   of 

(60  0 


1  x  = 


a  043  litre 


■760  0 — 31-46 
when  wet  at  30'  C.  and  under  a  total  pressure  of 
760  mm.  of  mercury. 

We  have,  then,  naphthalene  carried  per  litre 
of  tcet  gas  measured  at  30°  C.  and  under  total 
pressure  of  760  mm. 

=29S§tr043  =0000^902  grm. 

Hence  grains  of  naphthalene  carried  per  100 
cubic  feet  of  tcet  gas  measured  at  30°  C.  and  under 
total  pressure  of  760  mm.  =0  0007902  x  43,680  = 
34-5  grains. 

The  corrected  volume  of  moist  gas  can  also 
be  calculated  by  the  formula, 

V-r  6230^^ 
mwp 

V  being  the  volume  of  the  dry  gas  employed, 
T  the  absolute  temperature,  gw  the  number  of 
grams  of  water  evaporated ,  mw  the  molecular  weight 
of  water,  and  P  the  pressure  in  cms.  of  mercury. 
The  correction  to  V  on  account  of  the  volume  of 
the  naphthalene  vapour  is  negligible. 

ResttUs  obtained  using  moist  gas. 
The   vapour  pressure  of  naphthalene  in  moist 
gas  at  any  temperature  is  given  by  the  formula 
6230  gT 


P=- 


i('v-f6230-S^) 


the  suffix  w  referring  to  water  vapour. 


•  See  Perman,  loc.  cU.  ^         ,     ,  ^  j 

t  Kaye  and  Laby's  Tables,  pp.  39—40,  or  can  be  calculated 
direct  from  Eegnaidt's  results. 
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In  this  manner  the  results  contnined  in  Table  Ill- 
have  bet>n  ealeulated.  the  eorrespoinlinp  values 
for    dry     pas     beinji     ealculated     at     the     oorres- 

?ondin);  temperatures  by  the  formula  (1).  Table 
II.  also  grives  the  number  of  jirains  of  naphthalene 
to  saturate  100  eub.  ft.  of  dry  and  moist  ooal  i;as 
respectively,  the  temperature  being  that  of  the 
experiment. 


ditTerenoes  exist  being  probably  due  to  experi- 
mental error,  as  may  be  gathered  from  the  fact 
that  at  45  t".  the  value  obtained  by  .Selilunilierger 
is  less  than  tlie  value  obtained  by  the  present 
author,  the  reverse  being  tin'  case  .at   .">(>    ('. 

Allen's  values,  however,  are  vuiiforndy  lower — 
though  very  little  lower — than  the  values  obtained 
in  the  present  experiments   between  30°  C.  and 


Table  III. 


Number  of  drains    of  naphtlia- 

Orams.  ot  naphthalene  to 

lene  carried  p 

er  100  eb.  ft. 

Percentage  ot 

Vapour  pressure  of  naphtha- 

saturate 1   litre  of  gas  at 

of  coal  gas  nxeasureti  at  tem- 

Temperature. 

lene  (mm.  of  mercury). 

temperature  of  experiment  .ami 

perature  of  experiment  and 

'C. 

water  vapour. 

under  700  mm.  total  pressure. 

under  total  pressure  of  7(10  nmi. 

Dry  coal-gas. 

Moist  coal-gas. 

Dry  coal-gas. 

Moist  coal-gas. 

Dry  gas. 

Moist  gas. 

0 

0-0056 

0-0017 

0-0000421 

0-0000126 

1-85 

0-5r)« 

& 

88-5 

0-0101 

0-0034 

0-11000746 

0-0000254 

3-26 

1-11 

10 

96-0 

00176 

0-0062 

0-000128 

(100  004  53 

5-59 

1-98 

IS 

97-7 

0-0301 

0-0129 

0-000215 

(1-0000920 

9-39 

4-02 

20 

98-2 

0-0506 

0-0260 

0-000355 

0-000182 

15-5 

7-93 

25 

92-4 

0-0836 

0-0471 

0-000577 

0-000325 

25-2 

14-2 

SO 

99-2 

0-136 

0-116 

0-000922 

0-000789 

40-3 

34-5 

35 

95-9 

0-218 

0-222 

0-00146 

0-00148 

63-6 

64-7 

40 

91-9 

0-343 

0-355 

0-00225 

0-00233 

98-5 

101-U 

45 

87-4 

0-533 

0-532 

0-0034  4 

0-00343 

150 

i.->o 

60 

99-0 

0-816 

0-907 

0-00519 

0-00577 

227 

252 

55 

98-3 

1-23 

1-35 

0-00769 

0-00847 

336 

370 

60 

100-0 

1-84 

2-04 

0-0114 

0-0126 

497 

552 

•  Extrapolated  from  curve. 


The  results  given  in  the  7th  and  Sth  columns 
above  are  represented  diagranim.atically  in  Fig.  4. 

Discussion  of  results. 

A    consideration    of    Fig.    3    indicates    that    at 
temperatures   above    30"  C.,    the    observations    of 
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Allen,  Schlumberger,  and  the  author  of  the  present 
work    are    in    practical    agreement,     what    little 


50°  C.  The  import <ant  parts  of  the  curves  relate 
to  observations  made  at  temperatures  below 
30°  C.  Here  it  will  be  seen  that  the  values  obtained 
by  Allen  are  very  considerably  in  excess  of  the 
values  obtained  by  Schlumberger  and  myself, 
the  values  obtainecl  by  the  two  latter  l)eing  in 
practical  agreement.  The  difi'erenco  Ijetween 
Allen's  values  and  the  values  obtained  by  me 
cannot  be  ascribed  entirely  to  experimental 
error.  An  examination  of  Allen's  results  shows 
a  consistency  of  about  2  %  amongst  individual 
results  at  any  individual  temperature.  In  seeking 
an  explanation  of  the  discrepancy  tliree  possible 
causes  present  themselves  : — 

(1)  The  possible  presence  in  the  naphthalene 
used  by  Allen  of  an  impurity  more  volatile  than 
naphthalene  below  80"  C.  In  the  series  of  experi-' 
ments  by  the  present  author,  prei^aution  wasj 
taken  to  remove  any  more  volatile  impurity  by, 
the  prior  aspiration  of  air  at  65°  C.  for  somi 
hours  over  the  naphthalene. 

(2)  The  possibility  that  at  temperatures  below ! 
30°C.  the  gas  employed  did  not  attain  the  tempera 
ture  of  the  bath.     Alhtn  did  not  heat  the  gas  t< 
the  temperature  of  the  bath  i)rior  to  its  enterini 
the    naphthalene    tube.     In    Schlumbergor's   an( 
the  present  author's  experiments  this  procautioi' 
was  taken.       To  see  how  far  this  might  influcnr 
the  results  oljtained   with  the  present  apparatof 
experiments  were  performeil  at  a  temperature  c 
about   15°  ('.,  the  gas  being  in  the  one  case  pn 
heated  and  in  the  other  not ;   the  air  temperatiir 
was   21-7°C.      A   difference  of,   roughly,   2%  wo 
obtained,    the    priiheated    gas    giving    the   highi 
result .   The  possiliility  of  the  atmosphf^ric  tempen 
ture    in    Auckland,    N.Z.,    lieing    higher     than  i 
London  was  taken  into  consideration  Ijy  heatin 
the   gas   to    35    ('.    l)y    means   of   a    water  jack" 
prior  to  its  (mtcring  the  naphthalene  tube,  wliii 
was  at  about   15    C.     In  this  case,  likewise,  tl 
difference   found    was  within   2%.     A   knowled) 
of  the  dimensions  of  Allc'n's  apparatus  would  h.; 
one    to    r<!alise    more    exactly    the  experiment' 
conditions   of   his   work.     It   Ls  possible  that  Ic 
time  was  allowed  the  gas  to  attain  the  temperatii 
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of  the  bath  than  was  the  case  in  the  experiments 
here  cited. 

(3)  A  third  explanation  may  consist  in  the 
possible  polymorphism  of  the  naphthalene  at 
terupcratiiri's  below  80°  C.  This  explanation  was 
suggested  to  the  author  by  Professor  II.  E.  Arm- 
strong. 
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Passing  to  the  results  exhibited  graphically  in 
Fig.  4,  it  will  be  seen  that  over  the  range  from 
0°  C.  to  35'  C.  the  saturation  naphthalene  content 
of  moist  coal-gas  is  less  than  the  saturation 
naphthalene  content  of  dry  coal-gas,  while  above 
35°  C.  the  reverse  is  the  case.  Over  the  range  from 
0°C.  to  35=  C.  it  will  be  observed  that  with 
ascending  temperature  the  ratio  of  the  saturation 
naphthalene  content  of  moist  coal-gas  to  the 
satm-ation  naphthalene  content  of  dry  coal-gas 
approaches  continuously  more  nearly  to  a  ratio 
of  equality. 

The  important  range  of  temperature  from  the 

point  of   view   of   gas   distribution   in   connection 

n-ith  the  present  matter  is  that  from  0°  to  30°  C. 

It    must    be    rememliered    that    in    the    present 

sxperiments  the  moist  coal-gas  passes  over  fjnely- 

Dowdered  naphthalene.     The   interstices   between 

-he   various    small    particles    of    naphthalene    are 

iubstantially    fine    capillary    tubes.     Under    these 

■onditions.  condensation  of  water  vapour  on  the 

laphthalene   can   occur   although   the   gas   is   not 

aturated     with     water     vapour.         This     is     ar 

nimediate  deduction  from  a  result  first  given  by 

-ord   Kelvin   showing   that   the   vapour   pressure 

a  equilibrium   with   a   concave  liquid   surface    is 

mailer  than  that  on  the  plane  surface.    If  we  have 

n    exceedingly     fine     capillary     tube     of     radius 

0~*  mm.,  then    the  equililirium  vapour  pressure 

1  such  a  tube   for  water   vapour   is   aliout   half 

hat^^at  a  plane  surface.     It  is  quite  possible  that 

he  fine  lammation  of  the  naphthalene  mav  produce 

series  of  fine  interstices  producing  condensation 

t  water  vapour  upon  the  naphthalene.     A  fm-ther 

ossiole    cause    of    deposition    of    water    vapour 

afforded    by    the    phenomenon    of    adsorption. 

IS  hoped  to  return  to  this  matter  in  a  later 

•eatment   of   the   subject   of   the   evaporation   of 

iphthalene   m  different   media.     The   possinility 

this  condensation   of   water   vapour   upon   the 

iphthalene     renders     it     imperative     that     the 


naphthalene  in  the  quantitative  investigation 
of  Its  evaporation  has  reached  a  steady  state  so 
far  as  its  "  wetness  "  is  concerned  before  a  weigh- 
ing is  made.  Carrying  out  the  experiment  in 
this  manner,  the  total  decrease  in  weight  of  the 
tubes  containing  naphthalene  mav  be  larger  than 
the  decrease  due  to  e\  aporation"  of  naphthalene 
alone,  owing  to  the  possible  removal  of  some  of 
the  deposited  film  of  moisture.  At  the  higher 
temperature  employed  in  this  research,  results 
obtained  without  previous  passage  of  the  moist 
gas  agreed  within  limits  of  experimental  error 
With  results  obtained  when  moist  gas  was  aspirated 
prior  to  the  initial  weight  of  tube  being  deter- 
mined. Over  the  range  from  5  to  30°  C  con- 
sistent results  could  not  be  obtained  without 
prior  aspiration  of  moist  gas.  It  must  be  remem- 
bered that  the  total  quantity  of  moisture  deposited 
is  probably  very  small.  A  film  of  the  order  of 
10  8  cm.  in  thickness  would  be  sufficient  for  the 
purposes  of  the  present  argument.  Any  possible 
removal  of  moisture  along  with  the  naphthalene 
would  under  these  circumstances  Ije  less  than  the 
experimental  error  of  the  method.  In  one  experi- 
ment carried  out  at  17-3  C.  it  was  found  that 
starting  with  dry  naphthalene  an  increase  of  weight 
amounting  to  00009  grm.  was  obtained  after  the 
passage  of  1016  c.c.  of  coal-gas. 

So  far  as  experimental  evidence  is  available 
in  the  present  case,  there  is  reason  to  believe  that 
this  deposition  effect  is  the  more  prominent  the 
lower  the  temperature.  Apart  from  any  such 
possible  evidence,  however,  theoretical  coiisidera- 
tions  indicate  that  the  deposition  effect  should 
increase  \^-ith  decrease  of  temperature. 

One  can  easily  establish,  as  was  first  shown  by 
Lord  Kelvin,  that  the  vapour  pressure  p'  at  the 
liquid  surface  in  the  capillary  is  very  approxi- 
mately related  to  the  vapour  pressure  p  at  the 
plane  surface  by  the  following  equation  : — 


(p— p'=- i 

a     p- 


(1) 


where  a  is  the  surface  tension  of  the  liquid,  a  the 
radius  of  the  capillary,  and  is  positive  in  the 
present  case,  p'  the  density  of  the  vapour,  and  p 
that  of  the  liquid. 

Neglecting  p'  compared  with  p.  we  can  express 
this  difference  of  vapour  pressure  by  the  approxi- 
mate relation  : — 

P=^^  (2) 

a    p  ' 

The  variation  of  this  difference  of  pressure  P 
with  temperatures  is  given  by 

4£=P    (Ldp.'     Ld5_ldp_ldai^ 

de       Ip'  de  "^<r  dy     pde    adej"^' 

An  examination  of  the  terms  on  the  right  hand 
side,  bearing  in  mind  that  p'  is   small  compared 

with  p,  that  -^  is  large  compared  with  -^  shows 

that   the    expression  --j^  is  negligible,  and  we  may 
p  dv 

write : — 

dP      .,  (l_(l/_^  ld5_Ld^l  (4) 


de" 


p'  d9   "*"  IT  de     a 


def 


J        -x,.     1   dp'     1  dir        ,    1  do 
Compared    with    -,  ^,    -  j-^  and  -  ^    are 

negligible,  but  the  terms  can  be  retained  for 
our  present  purposes.  Their  neglect  in  no  way. 
invalidates  the  present  argument. 

Of  the  terms  on  the  right  hand  side  of  equation 


(4),  -j^  and  ^  are   negative,  while 


de 


IS   posi- 


tive.     It     follows    immediately,    therefore,    that 

^  is  negative,  i.e.,  that   the  ditference  between 
de 

the  pressure  at  the  plane  surface  and  the  pressure 
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at  the  furvod  siirfa'-e  in  the  capillary  diminishes 
\tH\\  *iuT<(aso  of  teuiperatiiro,  i.i\.  coiuioiisation  to 
»  smaller  and  smaller  amount  will  occur  with 
increjiso  of  temperature. 

-Apjirt  from  this  oonsidorsition.  assuming  that  an 
equal  amount  of  iondonsatii>n  occurs  at  all  tem- 
peratures helow  ;?0 '  r.,  we  then  have  the  particles 
of  naphthalene  surrounded  by  a  ""  skin  "  of  water 
of  constant  amount.  Before  evaporation  of  the 
naphthalene  molecules  into  the  gas  can  occur,  the 
molecules  miist  j-miss  thniugh  thu  "  .skin  "  of  water 
or  other  liquid.  The  velocitiei  of  all  the  naphtha- 
lene molecules  at  any  iiiven  temperature  are  by 
no  means  equal,  but  various  veloiities  are  dis- 
tributed ■■  at  random  "  amongst  the  molecules, 
the  distribution  being  determined  approximately 
according  to  the  law  of  erroi-s.  The  average 
velocity  of  the  naphthalene  molecules  diminishes 
■with  decrease  of  temperature,  and  it  is  evident 
that  with  decrease  of  temperature,  more  and  more 
molecules  of  naphthalene  must  therefore  fail  to 
pass  through  the  protecting  layer  of  water.  The 
inhibiting  efTect  of  water  will,  "therefore.  I>e  more 
pronounced  with  decrease  in  temperature  on  tliis 
account,  and  the  eflfect  will  be  increased  on 
account  of  the  considerations  advanced  above, 
where  it  is  shown  that  the  condensation  of  water 
vapour  increases  with  decrease  of  temperature. 

The  neces.sity  for  allowing  the  gas  to  pass  over 
the  naphthalene  for  some  considerable  while  before 
taking  the  initial  weighing  should  now.  1  think, 
be  evident.  Provided  condensation  of  water 
vapour  upon  the  naphthalene  has  reached  its 
steady  value — and  this,  in  general,  is  not  attained 
until  the  expiration  of  some  hours — then,  within 
the  limit  of  experimental  error,  the  quantity  of 
naphthalene  evaporating  into  a  definite  volume  of 
gas  at  a  fixed  temperature  should  lie  found,  by 
calculation  from  the  experimental  data,  to  he 
independent  of  the  volume  of  gap  aspirated.  This 
provides  a  method  of  determining  whether 
"  steady  "  conditions  SO  far  as  condensation  of 
water  vapour  have  been  attained,  the  time 
necessary  for  the  actual  determination  of  the 
saturation  value  being  thereby  lengthened,  par- 
ticularly at  the  lower  temperatures. 

Sufficient   has   now    been    brought   forward   to 


explain  why  between  0°  C.  and  35"  C.  the  satura- 
tion naphthalene  content  of  moist  coal-gas  is  found 
to  be  less  than  that  of  the  dry  gas.  The  theory 
developed  above  indicates  that  the  inhibiting 
influence  of  the  water  diminishes  progres-sively 
with  rise  of  temperature.  If  one  makes  the 
assumption  that  in  the  absence  of  this  inhibiting 
effect,  of  the  condensed  wat.ir — it  ii  dilVuult  to 
realise  experimental  conditions  enabling  us  to  test 
this  assumption — the  saturation  naphthalene  con- 
tent of  moist  coal-gai  is  actually  larger  than  that 
of  the  dry  gas.  then,  1  think,  one  can  explain  the 
form  of  the  curve  for  moist  gas  throughout  the 
range  from  0"  C.  to  liO"  0.  The  inhil)iting  elTect 
of  the  condensed  water  becomes  paramount  below 
.■?5 '  (\  and  tlie  as.^umed  grciter  evaporation  is 
thereby  changed  into  an  actual  deficit. 

In  conclusion,  it  should  be  mentioned  tliat  the 
results  contained  in  the  present  paper  nuist  he 
applied  with  caution  in  any  possible  physical 
application  for  the  removal  of  naphthalene  fwin 
coal-gas.  Theoretically,  removal  of  the  water 
vapour  from  moist  coal-gas  at  l'>'  C.  say.  should 
leave  the  gas  unsaturated,  and  one  would  expect 
about  o  grains  of  naphthalene  per  100  cb.  ft.  of 
gas  to  evaporate  to  produce  saturation  of  the  dry 
gas.  The  drying  of  the  gas  wovild  leave  any 
deposit  of  naphthalene  already  existent  in  any  of 
the  mains,  etc.,  still  with  its  "  skin  "  of  water,  and 
this  l)eing  removable — if  at  all — only  «-ith  extreme 
ditticulty  would  prevent  any  very  considerable 
further  evaporation  of  naphthalene.  Again,  there 
are  experimental  results  indicating  that  the  process 
of  adsorption  is  an  essentially  irreversible  one.  If, 
then,  adsorption  plays  any  consideralile  part  in 
the  phenomena  of  the  evaporation  and  condensa- 
tion of  naphthalene  from  moist  gas,  results 
obtained  by  evaporation  methods  are  inapplicable 
to  the  case  of  condensation.  The  problem  of 
naphthalene  condensation  requires  separate  in- 
vestigation. 

The  above  experiments  were  carried  out  at  the 
Physical  Laboratory  of  the  South  Metropolitan 
Ga.^  Company,  and  the  author  desires  to  express 
Ms  thanks  for  the  pro^-ision  of  facilities  for  carrying 
out  the  work,  and  to  Dr.  Carpenter  for  liis  continued 
interest  in  the  investigation. 


Table  giving  experimental  data 

Appendix  I 
for  the  calculation  of 

results  given  in  Table  III.  {moist  gas). 

Temperature 

of  bath 
(corrected). 

Water 
evaporated. 

Naphthalene 
evaporated. 

Volume  of 
gas  aspirated 
(moist)  and 
uncorrected. 

Mean                  Final         !    if„„„„,,„i„ 
temperature  of  temperature  of^  -'^""ospneric 
aspirator.     |     aspirator.     |      Pre'^ure. 

Defect  of 

pressure  in       nemuta. 
aspirator.    ^     '^———^ 

•c. 

5-00 

Orm. 

<)-4089 

Grm. 
0-0017 

c.c. 
1  16.321 
16.350 

-  17.184 
;  17, 77:! 
\    6.4211 

"C. 

15-7 

16-1 

15-9 

15-8 

16-2 

°C. 

16-0 
17-0 
16-7 
16-2 
16-8 

Ins. 
29-ft9 
29-73 
29-62 
29-96 
29-37 

mm. 

32-2x 

33-5 

33-51- 

44-1 

46-0^ 

Air 

10-00 

0-6314 

0-0032 

/■  13-432 
15-025 

{  16,119 
17,074 

VI  3.493 

16-1 
17-2 
16-4 
18-2 
16-0 

J  7-2 
17-8 
17-2 
19-0 
16-0 

30-50 
30-43 
30-10 
29-52 
29-22 

23-0 
24-2 
24-2 
24-5 
25-4 

Coal-gas 

15-00 

0-7178 

0-0054 

■ 

r  14-281 
16,030 
16,363 

114,578 

15-7 
16-8 
17-0 
18-5 

16-0 
17-0 
18-7 
18-4 

29-94 
29-97 
SO-00 
.30-13 
30-30 
30-19 
29-82 

24-5  \ 
25-21 
24-0  f 
24 -OJ 

Coal-gs» 

2000 

0-6849 

0-0074 

r  13,486 
\  16,436 
1 11,478 

18-3 
18-2 
18-0 

18-7 
18-9 
18-0 

23.5 
19-5  • 
22-5. 

Coal-gas 

25^)0 

0-6886 

0-0106 

j  16,704 
1  15,908 

17-9 
19-2 

19-0 
20-6 

30-29 
30-08 

24-01 
20-6  f 

Cual-ga< 

30-00 

0-9171 

0-0236 

1 

29,072 

15-5 

15-4 

30-36 

23-7 

OoM'gu    1 

85-00 

1-1746 

0-0402 

14,165 
15,206 

17-1 
17-2 

17-2 
17-0 

29-87 
29-64 

20-0) 
22-5 

Coal-gu    1 

40-00 

1-5452 

0-0704 

/  13,268 
1  13,819 

15-6 
14-7 

15-5 
14-6 

.30-21 
29-98 

21-5  1 
23-2) 

Coal-gab 

45-00 

1-4782 

0-0883 

(  13-231 
1    9,889 

18-3 
19-0 

19-2 
19-6 

29-82 
29-32 

24-5  ^ 
23-0) 

('•  . 

50-00 
55-00 
60-00 

1-1530 
1-4387 
1-8768 

0«814 
0-U93 
0-1828 

11,629 
11,039 
10,852 

17-8 
17-0 
17-8 

18-5         '         30-37 
17-8         1         30-28 
18-4                  30-30 

24 -S 
24-2 
21-4 

(  oal-ga-- 
Coal-gii' 
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Discussion. 
Dr.  Charles  C.vrpentkr  said  that  the  suppliers 
of  town  ^na  Iiad  two  bugbears  to  contend  with — 
one  beint;  1  he  sulpluir  iniimrity.  and  tlie  other  the 
naphthaiene  inipiuity,  which  caused  trouble, 
especially  in  winter,  by  cry-'-tallising  in  the  service 

Sipes.  As  an  example  of  the  empirical  way  of 
oing  things,  at  one  time  the  gas  engineer  en- 
couraged the  hope  of  carrying  the  naphthalene 
vapour  in  the  gas.  He  was  led  to  that  idea  by 
the  light -giving  value  of  naphthalene  in  the  form 
of  "  candles."  used  in  the  albo-carbon  light.  The 
curious  thing  was  thai  the  calorific  value  and 
light-giving  value  calculated  from  an  amount  of 
naphthalene  sufficient  to  produce  a  bad  stoppage 
in  a  service  pipe,  would  be  found  negligible. 
The  paper  dealt  with  the  bases  on  which  they 
had  hitherto  been  relying  in  the  experimental  work 
of  Allen.  From  the  oth  Table  it  would  be  seen 
that  the  figure  given  by  Allen  was  something  like 
double  the  figure  given  by  Sclilumberger  and 
confirmed  by  the  author.  When  he  was  con- 
sidering the  question  of  naphthalene  removal,  he 
came  to  the  conclusion,  basing  his  belief  on  the 
figures  of  Allen,  that  if  the  naphthalene  content 
could  be  reduced  to  something  like  10  grains  per 
100  cubic  feet,  they  would  be  immune  from  trouljle  in 
the  distribution  of  gas.  The  naphthalene  had  been 
kept  below  that  ;  but  the  troulile  did  not  diminish. 
One  of  the  gas-making  works  was  connected  with 
a  gasholder  by  a  main  about  two  miles  long,  and 
during  a  whole  year  the  gas  entering  the  main  was 
free  from  naphthalene,  while  the  average  content 
of  naphthalene  leaving  the  main  was  something 
like  7  or  S  grairus.  This  went  on  for  a  second  year 
and  was  absolutely  inexplicable  on  ^\llen"s  figures. 
If  the  naphthalene  content  were  10  grains  at  14° 
to  15°  C,  they  would  not  have  a  horizontal  line. 
but  a  falling  one  as  the  naphthalene  in  the  main 
was  gradually  absorbed.  It  seemed,  therefore,  as 
if  the  explanation  of  theii'  difficulties  was  that 
Allen's  figures  were  too  high.  The  author  had 
by  his  most  valuable  and  interesting  experiments, 
proved  that  the  amount  of  naphthalene  carried 
was  something  like  one  half  the  amount  that 
they  were  led  to  expect.  He  thought  it  was  an 
excellent  example  of  the  importance  of  scientific 
research  in  getting  at  the  bottom  of  industrial 
difficulties,  and  the  practical  result  of  Mr.  Thomas's 
work  was  that  they  had  to  take  as  their  standard 
not  the  figure  of  10  or  12  grains,  but  something 
like  2  or  3,  in  order  to  be  Siife. 

Mr.  W.  J.  A.  BrTTERFiELD  asked  whether,  when 
100  cubic  feet  of  moirt  gas  was  spoken  of.  it  meant 
100  cubic  feet  of  dry  gas  plus  one  or  two  per  cent. 
of  water  vapour,  or  100  cubic  feet  of  gas  including 
water  vapour. 

Mr.  Thosias.  in  reply,  said  that  100  cubic  feet 
of  moist  gas  meant  that  the  total  volume  of  gas 
and  its  water  vapour  content  was  100  cubic  feet. 
The  tables  in  the  paper  should  be  interpreted  in 
this  manner  so  far  as  the  expression  "  100  cubic 
feet  of  moist  gas  "  is  concerned. 


New  York  Section. 


Meeting  held  at  Rumford  Hall,  Chemists'  Building, 
on  Friday,   March  •2itk,    1916. 
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THE  DEVELOPMENT  OF  LOW  EXPANSION 
GLASSE.S. 

BY    E.    C.    SUXLIVAX. 

A  low  thermal  expansion  coeflicient  in  glass  is 
useful  mamly  because  it  carries  with  it  the  pro- 


perty of  with.standing  siulden  heating  and  cooling 
without  fi-acture.  The  expansion  i.s  one  of  six 
factors  which  determine  the  ability  of  the  glass 
to  resist  such  treatment.*  The  coeOicient  of 
thermal  eiulurance  is  proportional  directly  to 
the  tensile  strength  and  to  the  square  root  of  the 
heat  conductivity,  and  inversely  to  the  expansion 
coellicient  and  to  the  modulu.s  of  elasticity  and 
to  the  square  roots  of  the  specific  gravity  and 
of  the  specific  heat.  Thanks  (o  the  pioneer  work 
of  Otto  Schott.  of  .Fena.  we  know  that  the  expansion 
can  be  varied  over  a  very  wide  range.  Dis- 
regarding (piartz  glass  and  speaking  only  of  glasses 
which  can  be  melted  and  worked  by  the  usual 
methods,  the  expansion  of  glass  now  can  be  varied 
in  the  ratio  of  six  or  seven  or  more  to  one.  There 
is  no  reason  to  think  that  any  such  range  is 
possible  with  respect  to  the  other  properties 
mentioned. 

Ordinary  lead  glass  has  a  linear  expansion 
coefficient  of  0'0000092.  while  lime  glass  is  some- 
what higher,  (ilasses  are  made  without  didiculty 
having  expansion  as  high  as  0000013  or  OOOOOU", 
copper  bv  way  of  comparison  being  0000017.5, 
iron  0000013.  Going  down  the  scale  from 
lead  glass  we  find  the  .Ten.-i  "'  Normal  "  thermo- 
meter glass  19'"  at  O'OOOOOS.5.  and  Jena  l)oro- 
silicate  thermometer  glass  09  "  at  OOOOOOOi. 
The  well-known  brands  of  laboratory  ware  are 
made  of  glass  having  expansion  from  000000.5.5  to 
0'0000075.  A  glass  recently  developed  in 
America,  which  is  finding  some  application  for 
lalioratory  \^are  and  for  culinary  utensils,  although 
the  Inilk  of  it  goes  int>o  battery  jars  and  lantern 
glolies  for  railroad  purposes,  has  expansion 
0-0000032.t  This  expansion  is  practically  the 
same  as  that  of  the  best  porcelain,  and  the  glass 
m.akes  a  satisfactory  permanent  seal  with  porcelain. 
Quartz  glass  has  expaiision  OOOOOOOfi  to  0-0000007. 

The  glass  maker  who  endeavours  to  reduce  the 
expansion  of  his  gla.ss  soon  encounters  the  serious 
difficulty  that  as  expansion  decreases,  fluidity  is 
likely  to  decrease  also.  The  glass  of  low  expansion 
tends  to  become  very  stiff  at  the  ordinary  glass- 
melting  temperature.  This  is  obviated  to  some 
extent  by  the  use  of  boric  oxide,  but  this  h.-js  its 
limitations  not  only  because  the  expansion  of 
the  glass  passes  through  a  minimum  and  begins 
to  increase  again  as  the  amount  of  boric  oxide 
is  increased,  but  also  because  boric  oxide,  used  in 
large  quantities,  affect-s  the  staliility  of  the  glass 
very  seriou.sly.  One  successful  low  expansion 
glass  containing  an  unusual  percentage  of  boric 
oxide  was  slowly  but  completely  soluble  in  water. 
Jars  of  this  glass  J  in.  thick  filled  with  water 
went  to  pieces  in  two  or  tliree  months,  while 
acid  ate  through  them  in  a  few  da>s.  And  yet 
the  glass  was  perfectly  satisfactory  for  certain 
service  and  hundreds  of  tons  of  it  were  used. 

Two  glasses  of  equally  low  expansion  will  not, 
however,  in  general  have  precisely  equal  viscosities, 
and  it  is  by  taking  advantage  of  slight  differences 
in  \-is(Osity  when  the  expansions  are  ahke  that 
the  most  favourable  relation  between  expansion 
and  fusibility  is  w  orked  out  step  by  step. 

The  expansion  is  measured  by  the  method  of 
Holborn  and  Day  in  a  water-jacketed  electric 
furnace  consisting  of  a  horizontal  porcelain  tube 
wound  ^^ith  resistance  wire.  Within  the  tube 
is  supported  horizontally  a  rod  of  the  glass  to  be 
measured,  aliout  3  mm.  diameter  and  25  cm.  long 
and  pointed  at  each  end.  Directly  beneath  the 
pointed  ends  of  the  rod  are  vertical  openings  in 
the  bottom  of  the  furnace  through  which,  by 
means  of  totally-reflecting  prL-ms.  small  telescopes 
can  be  sighted  "on  the  points.  Cross  hairs  and  a 
micrometer  screw  on  each  telescope  fix  the  position 
of  the  extremities  of  the  rod  and  so  its   length. 

•  Winkelmann  and  Scliott,  Ann.  Pliys.  Chem.,  1894,  SI,  730. 
■f  Sullivan  and  Taylor,  Joui.  Ind.  Eng.  Chem.,  1915,  7,  1064. 
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The  temperatwre  of  the  furnace  when  cold  is 
determined  by  means  of  a  thermometer  thrust 
into  tlio  end  of  the  poieliiiu  tulie,  uuil  when  hot 
bv  means  of  platinum-platinum  rhodium  thermo- 
couples whii'li  extend  half  the  lenttth  of  the  tube. 
The  temperature  is  carried  usually  to  350^  or 
400  r.  ami  the  expansion  coefficient  as  deter- 
mined is  accurate  to  a  few  tenths  per  cent.,  which 
is  adequate  for  tlie  purpose. 

.V  more  liirect  comparison  of  coeflicicnts  of 
thermal  endiu-ance.  which  requires  le.ss  time  than 
tii<'  e\v>ansion  measiu-ement.  is  made  i>y  heating 
eicht  or  ten  pieces  of  sila.ss  roil  in  a  vertical  electric 
furnace  to  a  delinite  temperature  and  then  dropping 
the  n>ils  all  at  once  into  water  by  removal  of  the 
supporting  asbestos  slide.  The  temperature  at 
wliich  .">0"„  of  the  rods  fracture  is  a  fixture  which, 
for  purposes  ot  comparison,  represents  the 
coefficient  of  thermal  endurance  ot  the  glass  in 
question. 

The  softeniuiT  temperature  is  measured  by  a 
method  similar  to  that  described  by  Or.  Schaller 
of  the  Jena  laboratory.*  A  thread  of  glass 
approximately  1  mm.  in  diameter  and  23  cm. 
long  is  suspended  vertically  through  a  small 
eleitric  furnai'e  in  such  a  way  that  the  thread  is 
heated  thi-ough  the  upper  il  cm.  of  its  length. 
Tlie  temperature  is  r.vised  and  noted  at  short 
intervals,  and  as  the  thread  elongates  by  its  own 
weight  the  movement  of  the  lower  end  is  read  off 
on  a  scale  and  plotted  against  the  time.  The 
moment  at  which  the  thread  was  elongating  at 
the  rate  of  1  mm.  per  minute  is  read  from  the  curve 
at  a  slance  and  the  temperature  of  the  upper 
part  ot  the  thread  at  that  moment  is  taken  as  the 
softening  point  of  the  glass.  This  is.  of  course, 
an  arbitrary  point.  This  method  gives  the 
viscosity  at  low  temperatures  and  is  useful  in 
determining  the  sealing  qu.alities  of  a  glass.  It 
does  not,  however,  give  so  much  information 
as  one  would  like  regarding  the  \Tscosity  at  high 
temperatures,  which  goes  far  towards  deternuning 
the  ease  of  melting.  Behavior  when  worked  in  a 
hot  flame  gives  some  indication  on  this  point. 

The  "  workability  "  of  a  glass  ilepends  on  its 
freedom  from  tendency  to  crystallise,  on  its 
viscosity  curve,  and  on  its  surface  tension.  The 
glasses  which  are  most  satisfactory  in  tlie  hands 
of  the  glassworker  are  those  which  remain  pasty 
through  an  extended  range  of  temperature. 
It  is  this  possession  of  a  viscosity  curve  which  Ls 
low  at  comparatively  low  temperatures  and  yet 
does  not  decrease  rapidly  as  tlie  temperature 
rises,  which  gives  lead  glass  its  advantage  in  the 
construction  of  electric  incandescence  lamps 
and  other  apparatus.  The  lead  glass,  after 
being  sealed  to  wire  or  other  glass,  as  it  cools 
remains  soft  to  a  low  temperature  and  thus  can 
yield  to  stresses  caused  by  uneven  cooling  or 
unequal  expansions  and  can  cool  witliout  strain. 

Lime  glass  is  more  like  a  cryst.alliue  substance 
which  remains  rigid  until  a  definite  temperature 
(its  meltinsr  point)  is  reached,  when  it  at  once 
iiecomes  very  fluid.  The  viscosity  curves  of  such 
Kla.sses  cross,  and  the  lead  elass.  which  is  softer. 
that  is,  less  viscous  than  the  lime  glass  at  low 
temperatures,  is  harder  or  more  viscous  at  hii;h 
temperatures.  This  is  easily  shown  in  the  ])iill 
test,  which  is  a  simple  method  used  by  the  glass- 
worker  for  comparing  the  working  qualities  of 
glasses.  The  two  gla.sses  in  cane  or  tube  of  the 
same  diameter  are  sealed  together  and  heated 
as  nearly  alike  as  possilile.  and  are  then  removed 
from  the  flame  and  slowly  pulle<l  out  a  few  inches, 
the  joint  being  first  slightly  blown  up  in  the  case 
of  tube.  The  harder  glass  will  have  gre.ater 
diameter  at  the  joint  than  the  sr)fter  after  pulling 
out.  This  Is  a  sensitive  and  very  useful  method 
for  checking  up  the   uniformity   of  different   lots 

•Abegg,  HftDdb.  d.  anorg.  Chem.,  3  lid.,  2  Abt.,  p.  373  (1909). 


ot  glass.  In  this  test,  as  already  indicated,  the 
result  in  the  case  of  glasses  which  dilTer  widelx  in 
coimiosition  may  depeml  on  the  teiuiieratinc  of 
pulling.  A  lead  ul'iss  which  appears  softer  than 
a  lime  -lUiss  at  low  temperatures,  may  jirove  to  be 
harder  tlian  the  same  lime  gla-ss  if  the  test  is  maile 
quickly  when  the  gUuises  are  very  hot. 

Tensile  strenuth  >and  elasticity  nvo  measured  by 
orilinary  methods. 

The  teii'lcncy  to  crystallise  is  deterndned  by  a 
method  descrilie<l  by  Schaller.*  .\  number  of 
small  crucibles  containini;  the  glass  under  investiga- 
tion are  maintained  for  a  definite  time  at  a  low 
temperature  favom-able  to  crystallisation,  and  the 
proportion  of  cases  in  which  crystallisation  licgins 
is  taken  as  a  me;isure  of  the  tendency  of  the 
gla-s  to  devitrify. 

Kesistance  to  .att.ack  by  reagents  is  most 
accurately  meiusured  by  forming  beiikers  of  the 
glass  and  subjecting  them  to  the  solvent  action 
of  distilled  water  on  the  steam-bath.  The 
temperature  thus  attained  is  about  SO'  C  and 
the  usual  time  is  IS  hours.  The  solution  is 
evajioratel  in  a  small  platinum  dish  and  the 
residue  weighed.  Xon-vidatile  matter  in  the 
water  used  is  determined  .and  allowed  for.  Titta- 
tion  ot  the  alkali  dissolved  instead,  of  weighing 
is  sometimes  permissible,  but  should  be  employed 
only  for  the  <omparison  of  .similar  glasses,  as  tlie 
assumption  is  not  .always  warranted  that  the 
alkali  found  is  proportional  to  the  total  amount 
dissolved. 

On  the  other  hand,  neither  the  alkali  nor  the 
total  solids  dissolved  from  the  glass  will  in  all 
cases  answer  as  index  to  the  serviceability,  for 
the  reason  that  som<r  glasses  leave  a  more  opaque 
residue  on  ilissolving  than  others  do.  The  glass 
which  is  less  soluble  may  become  more  cloudy 
when  attacked  by  reagents  than  that  which  Is 
more  soluble.  For  comparison  in  this  respect 
we  find  a  steam  digester  useful  with  pressure 
at  about  100  lb. 

A  rapid  niethod  which  has  been  very  satis- 
factory consists  in  enclosing  a  short  length  of 
glass  rod  with  10  c.c.  of  distilled  water  in  a  steel 
tube  provided  with  screw  cap  and  maint.aining  at 
a  temperature  of  180'  ('.  for  two  houi-s.  The 
alkali  in  the  water  Is  then  titr.ateil.  Eight  or 
ten  of  these  tubes  are  run  at  one  time. 

An  unexpected  result  when  the  gl.ass  baking 
dishes  were  put  into  service  was  the  fact  that 
baking  took  place  more  rapidly  in  them  than  in 
dishes  of  the  ordinary  materials.  Investigation 
developeil  a  suHicient  reason  for  the  phenomenon, 
hut  the  fact  was  nevertheless  very  surprising. 
-Metal  reflects,  according  to  various  authorities, 
from  S3  to  99°;,  ot  the  radiant  heat  whiih  strikes 
it.  while  glass  reflects  only  3  to  U",,.  That 
r<adiation  and  not  convection  or  conduction  is 
the  preponderant  factor  in  baking  was  established 
by  tne  followintr  experiment. 

The  reflectivity  of  a  sjlass  baking  dish  «'a,s 
changed  in  p.art  from  that  of  glass  to  that  ot  metal 
by  silvering  in  a  thin  film  on  the  outer  surface 
in  alternate  quartet's.  A  cake  was  Ijaked  in  it 
in  an  ordinary  kitchen  oven  heated  by  a  gas  flame. 
Where  the  cake  had  been  protected  by  the  metal 
co.ating  the  lioltom  after  baking  Wiis  light- 
coloured,  sticky,  anil  imiierfectly  baked,  whili' 
in  the  other  quarters  it  was  brown  and  well-don". 
As  th ;  cake  was  turneil  oul  bottom  up  the  quarter- 
ing was  plainly  visible  on  it.  j 

That  bread  bakes  faster  in  glass  was  shown  byj 
liaking  equal  ipiantities  of  dough  in  two  glass 
bread  pans  and  two  tinned  ir(ui  pans  of  the  same 
internal  dimensions.  The  metal  jians  had  b:»en  i" 
service  for  some  time  and  their  outer  surfaces 
were  somewhat  tarnished.  The  pans  were  placed 
in  the  oven  ot  a  gas  stove,  the  two  glass  paii»| 

•  Loc.  rU. 
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diaamially  opposite  each  other  anil  the  metal 
pans  iliii^ionally  opposite  eaeh  other.  All  four 
were  left  in  the  oven  the  same  lentrth  of  time. 
When  taken  out  of  the  oven  the  irust  in  eontaet 
with  the  f;lass  was  lirowner  than  th^'  corresponding 
portions  of  the  crust  in  the  metal  pans.  The 
bread  in  the  s'ass  had  risen  hiirlier  than  that  in 
the  metal.  On  cuttintj  the  loaves  the  liread  in 
the  srlass  ))aiLs  was  founil  to  be  more  thoroughly 
baked  than  that  in  the  metal  paiis.  This  experi- 
ment was  repeated  with  the  same  result. 

A  mor(>  accurate  comparison  of  the  rates  of 
beating  in  various  materials  was  obtained  by 
placin-:;  the  dishes  containing  one  litre  of  water 
on  the  shelf  in  the  oven  for  a  definite  time  and 
notin:.;  the  tempei'atures  reached  by  the  water. 
The  determinations  are  given  in  Table  1. 

Table  I. 
Rales   of   heating   water   in   various   materials. 


Thin 

Alu- 

Enamelled 

Thick 

Teet  Ko. 

glass. 

miiuura. 

Tin. 

earthen- 
ware. 

glass. 

I 

90°    91° 

78° 

_ 

_ 

'1 

88     86 

. — . 

73° 

— 

86° 

3 

89      89-5 

— 

73° 

83 

— • 

i 

89      89 

— 

— 

— 

— 

.1 

94      — 

78° 

74° 

81 

86 

6 

88     — 

— 



— 

— 

Average   . 

89-4 

78° 

73-3° 

82 

86 

The  resistance  of  the  glassware  to  fracttire  by 
hlow  was  compared  with  that  of  crockery 
("  china  ")  and  enamelled  earthenware  by  dropping 
a  a50-grm.  weight  from  increasing  heights  on  the 
bottoms  of  inverted  dishes  of  approximately  the 
same  shape. 

Table  II. 

Resistance  to  fracture  by  blow. 


Dishes  tested. 


Thickness  of 
bottom. 


Result. 


Class: 

2-4uart 

4-8 

mm. 

Cracked  at  22  in. 

S-qiiart   

5-8 

mm. 

i<ot  broken  in  34  in. 

1-qnart  

4-9 

mm. 

Cracked  at  26  in. 

l-Uiiart   

4-3 

mm. 

Cracked  at  22  in. 

Enamtlled 

earthen  war'!  : 

German, 

2-qiiart 

5-4 

mm. 

Cracked  at  6  in. 

Domestic, 

2-quart 

8-1 

mm. 

Crazed  at  8  in.  Shattered  at  18in. 

German, 

1  -quart 

5-6 

mm. 

Cracked  at  14  in. 

Crockery  : 

New  Jersey 

6-2( 

mm. 

Broke  at  16  in. 

Domestic    . . 

4-27 

mm. 

Broke  at  in  in. 

English 

5-62 

mm. 

Broke  at  12  in. 

German 

2-76 

mm. 

Broke  at  4  in. 

THE    AMERICAN    PRESSED    AND    BLOWN 
CrL.\SS    TABLEWARE    INDUSTRY. 

BY    S.\.SrUEL    R.    SCHOLES,    PH.D. 

One  of  the  highest  appUcations  of  the  art  of  glass 
making  is  found  in  the  production  of  tlie  finer  grades 
of  tableware.  Among  all  the  varied  uses  to  which 
gla.ss  is  put  there  is  none  requiring  so  much  care 
in  the  selection  of  materials,  control  of  colour,  lustre 
and  uniformity  in  the  glass  itself,  nor  involving 
so  much  skill  in  the  designing  and  producing  of 
shapes  and  decorations.  It  may  Ije  truthfully  said 
that  the  art  of  glass  making  has  far  outrun  the 
.science,  and  in  many  cases  facts  long  ago  discovered 
by  the  glassblower  are  still  awaiting  a  suitable 
scientific  explanation  ;  many  of  the  difficulties 
encountered  in  the  various  processes  involved 
have  not  been  successfully  met  by  the  appUnation 
cf  engineering  or  chemical  knowledge. 


nistorioally.  the  manufacture  of  flint  glass,  as 
It  was  then  designated,  was  located  at  an  early 
date  in  Western  I'ennsvlvaiua.  The  li,st  experi- 
mental factory  west  of  I  he  AUeghenies  was  a 
window-glass  furnace  built  in  LSOO.  The  glass 
industry  of  Pittsburgh  dates  from  ISO.'^.  Th(i  first 
lead  furnai-e  in  the  United  States  was  buQt  l)y 
Demmg  .Jarvis.  of  the  New  England  Glass  Works 
at  East  Cambridge,  in  1818,  and  was  devoted  to 
the  manufacture  of  lead  oxides  for  glass.  Owing 
to  the  abundance  of  fuid,  especiallv  natural  gas. 
Western  Pi>nnsylvania,  West  ^'irginia,  Ohio,  and 
Indiana  are  the  leading  States  in  glass  manufacture. 
In  I,S1.5  the  manufacture  of  hollow  ware  of  various 
sorts  was  begun  at  Wellsburgh,  West  Virginia, 
and  in  IS'M  at  Wheeling.  The  use  of  a  press 
with  a  mould  and  plunder,  worked  bv  a  lever,  is 
<lue  to  American  ingenuity,  as  is  also  the  develop- 
ment of  automatic  machinery  of  various  sorts, 
culminating  in  the  truly  remarkal>le  Owens  machine 
for  bottles  and  jars.  The  present  paper  deals 
only  with  hand  work,  which  is  necessary  for  the 
production  of  the  better  grades  of  tableware. 

Technology  of  the  industry. 

The  pots  in  which  the  glass  is  melted  are  built  by 
hand  from  carefully  selected  clavs.  The  clay 
body  is  composed  of  approximatelv'two-fifths  raw 
clay  and  three-fifths  burnt  clay  and  material 
from  old  pots  which  has  been  ground  to  small 
particles.  Tliis  uiixture  is  built  np.  laver  by  layer, 
into  a  pot  which  is  left  to  dry  for  several  weeks 
and  is  then  brought  to  the  glass  factorv  in  the  raw 
state.  The  pot  is  first  placed  in  an  "oven  called 
a  pot  arcli,  where  it  is  slouly  raised  to  a  bright  red 
heat  during  about  three  days.  The  pot  fs  then 
set,  \\  hile  hot,  in  its  place  in  the  furnace,  replacing 
one  which  it  has  been  necessary  to  remove  for 
any  cause.  This  cause  may  be  "breaking  or  the 
prolonged  effect  of  corrosion  by  the  glass  and  glass 
batch.  The  furnaces  generally  used  are  of  the 
ordinary  type,  round  or  oval,  and  contain  usually 
about  fourteen  pots.  The  temperature  attained 
in  the  furnace  itself  lies  between  1300°  and  1500°  C, 
and  in  the  pot  rather  lower,  depending  on  con- 
ditions, whether  it  is  filled  with  batch  that  is  being 
melted,  is  being  worked  out,  or  is  standing  empty 
and  ready  to  be  refilled.  Thus,  the  pots  are  not 
only  subject  to  an  extreme  heat,  but  also  to  expan- 
sion and  contraction,  due  to  changes  of  tempera- 
ture. The  problem  of  a  suitable  glass  pot  is  there- 
fore a  difficult  one,  and  one  which  may  be  said  to 
have  met  with  only  an  approximate  solution. 

The  materials  for  making  the  glass,  of  which 
more  will  be  s.aid  later,  are  weighed  out  with  con- 
siderable accuracy  in  batches,  based  usually  on 
1000  lb.  of  sand.  The  batch  is  then  carefully 
mixed  to  as  great  uniformity  as  possible,  either  in 
a  machine  like  a  concrete  mixer  or  in  boxes  by 
means  of  hoes  in  the  hands  of  workmen.  Upon 
being  brought  to  the  furnace  floor,  the  batch, 
together  with  a  quantity  of  cullet  or  refuse  glass 
left  over  from  making  ware,  is  charged  into  the  pot, 
which  is  then  tightly  stoppered.  After  about 
12  hours,  the  loose  batch  is  fused  down,  leaving 
a  considerable  space  in  the  pot.  so  that  it  is  usually 
topped,  that  is,  more  batch  and  cullet  are  added  ; 
thus  the  pot  may  be  completely  filled  when  tlie 
melt  is  finished.  This  requires  from  12  to  24  hours 
longer,  depending  on  the  nature  of  the  glass  and 
the  temperature  of  the  furnace.  When  it  is 
found  that  the  glass  is  clear  and  ready  to  work, 
the  pot  is  opened,  the  glass  cools  to  about  SOO^ — • 
1000^  C,  the  upper  surface  is  skimmed  off  to 
remove  undissolved  impurities,  and  it  is  ready  for 
the  workmen. 

Pressed  ware. 
In  making  a  piece  of  pressed  ware,  the  glass  is 
gathered  on  the  end  of  an  iron  rod,   somewhat 
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as  one  woulil  gjither  honoy  on  a  fork,  tho  ball  of 
plass  is  swxingoiit  over  tli'e  uiould  anil  allowed  to 
drop  into  it.  out  otT  l>y  a  pair  of  sheai-s  and  tho 
pluuct-r  lirous:ht  down.  s(iuoozin<.;  the  glass  into 
.all  i«irts  of  the  mould.  C^n-at  aii-uracy  is  shown 
here  liv  the  pivsser.  wlxo  cuts  oft'  the  glass  and  is 
able  to  r^'gulate  the  weight  of  glass  cut  oft"  within 
a  -erv  small  quantity.  The  gatherer,  meanwhile, 
cuts  off.  on  an  iron  plate  witli  a  sharn  flange,  the 
glass  r<.>maining  on  his  irathering  rod.  or  puiity, 
dropping  it  into  water,  so  that  it  disintegrates, 
ready  to  be  mixed  with  the  batih  in  another 
melt! 

While  the  pre.ssed  artirle  is  still  liot,  it  is  placed 
beneath  a  blast  burner  and  (ire-poUshed.  This 
invention*  is  owned  l>y  the  U.  C.  l<>y  Glass  Com- 
pany and  is  decidedly  advantageous,  especially  in 
the  "proil"<"t'0"  of  blanks  for  cutting.  The  older 
methods  of  making  cut  glass  necessitated  plain 
blanks,  wliich  have  a  fire-polished  surface  on  the 
inside.  It  was  almost  impossible  to  polish  the 
inside  of  pressed  ware  by  the  use  of  fine  alirasives, 
but  this  invention  produces  a  perfect  polish 
without  further  treatment.  The  pressed  piece  of 
ware  is  turned  out  of  the  mould,  examined  for 
imperfections,  and.  if  found  satisfactory,  is  carried 
at  once  to  the  annealing  lehr.  through  wliich  it 
rides,  gradually  cooling  for  about  12  hours  from  a 
temperature  of  300'  to  400°  C  to  ordinary  room 
temperature  at  the  far  end. 

Th"e  annealing  lehr  consists  of  a  long  oven  about 
5  feet  wide,  high  enough  to  accommodate  the 
tallest  pieces  of  ware,  and  about  00  feet  in  length. 
This  oven  is  fired  from  beneath  at  the  furnace  end, 
and  the  stack  is  placed  about  one-third  the  way 
down  the  lehr.  From  this  point  the  temperature 
of  the  lehr  falls  continuously  and  gradually,  so 
that  the  glass  is  held  at  a  temperature  sufficient 
to  relieve  strains  for  several  hours.  On  its  removal 
from  the  lebr,  tlie  ware  is  carefully  examined, 
piece  by  piece,  for  defects.  These  may  be  small 
bubbles  in  the  glass,  which  are  called  "  seeds  "  or 
"  blisters,"  according  to  their  size  ;  pieces  of 
unmelted  material,  arising  either  from  the  pot  or 
the  batch,  known  as  "stones"  and  "cords," 
veins  or  streaks,  which  are  similar  to  those, observed 
■when  strong  hydrochloric  acid  is  poured  into 
water,  and  indicating  imperfect  mixture  of 
silicates,  especially  those  of  alumina.  Other 
faults  arise  in  the  workman.sliip,  such  as  imperfect 
shapes  and  weights,  cracks  and  other  minor  defects, 
due  to  faulty  handling.  The  faulty  pieces  are 
tlirown  out  to  be  broken  up  as  cuUet  and  remelted, 
and  the  selected  ware,  usually  about  90  %  of  that 
leaving  the  workmen's  hands,  is  ready  for  further 
treatment.  In  the  case  of  l)lanks  for  cutting, 
another  annea,ling  is  necessary,  since  the  cutting 
process  is  very  apt  t  o  cause  breakage  v  liere  there 
are  strains  remaining  in  the  glass.  The  ware  is, 
therefore,  placed  iu  kilns,  usually  about  10  ft.  long 
bv  o  ft.  wide  by  8  ft.  high.  These  are  .supplied 
w'ith  iron  shelves,  so  that  they  can  be  more  or  less 
complotclv  filled  with  ware.  The  kilns  are  fired 
from  beneath,  and  the  fuel  gases  are  carefully 
excluded  from  tlie  interior  to  avoid  what  is  com- 
monly referred  to  as  "  sulphuring  "  or  "  smoking," 
amounting  to  a  reduction  of  lead  on  the  surface  of 
the  ware,  giving  it  a  yellow  or  gray  appearance. 
The  kilns  are  l>rought  to  their  full  temperature, 
wliich,  in  the  case  of  lead  glass,  is  usually  about 
.3.50°  C,  in  about  six  hours.  They  are  held  at  tliis 
temperature  for  a  short  time,  depending  usually 
upon  the  strength  of  colour  remaining  to  be 
removed,  and  are  then  allowed  to  cool  for  about 
twelve  hours  longer.  By  this  time,  {lie  ware  is 
tempered  or  annealed,  so  that  it  will  not  fly  when 
subjected  to  the  cutting  wheel. 
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Cttltintj  and  iioUshimj.  Most  cut  glass  is  now 
manufactured  from  pressed  figured  blanks  ;  that 
is,  the  figure  which  finally  appears  in  the  ware 
is  stamped  into  the  glass  by  the  mould.  A\hen 
the  ware  reaches  the  cutting  shop,  tlie  glass  cutter 
has  only  to  follou  the  design  as  it  is  marked  in  Iho 
piece,  deepening  the  cuts  and  sh.u>i>ruing  the 
edges.  If.  however,  the  cutter  is  working  upon  a 
blown  blank,  or  what  is  known  as  a  plain  jiressed 
1  lank,  the  design  is  .sketched  on  the  ware  by 
means  of  a  narrow  brush  dipped  in  ordinary  red 
lead  paint,  and  the  first  operation,  known  as 
roughing,  marks  out  the  deep,  first  cuts  on  the 
pieie.  The  first  cutting,  or  roughing,  as  it  is 
called,  is  done  by  means  of  a  steel  wheel  with  a 
bevelled  rim  revolving  at  a  moderate  speed.  A 
small  hopper,  full  of  sand  and  water,  hangs  over 
the  wlieel  and  a  slow  drip  of  this  wet  .sand  on  the 
surface  of  the  steel  supplies  the  uecessMVry  abrasive. 
Following  this  roughing  or,  in  the  case  of  the 
figured  Itonk,  as  a  first  operation,  a  stone  wheel 
is  employed.  This  smootlis  the  cuts  in  the  gla.ss, 
shari)ens  the  edges  of  the  latter,  and  needs  to  be 
followed  only  by  a  felt  wheel,  coated  with  wet 
whiting,  as  the  tliird  operation.  Originally,  all 
the  cut  glass  was  completely  finished  on  the  felt 
wheel  or  buffer.  Xow,  liowever,  it  has  been  found 
possible  to  take  the  ware  as  it  leaves  the  finisher's 
stone,  protect  the  fire-polished  interior  with 
resisting  waxes,  and  dip  the  piece  in  a  mixture  of 
hydrofluoric  and  sulphuric  acids.  This  dissolves 
a  very  fine  layer  from  the  surface  of  the  glass, 
especially  where  the  grinding  has  taken  place, 
and  leaves  a  smooth  polislied  surface.  In  the 
manufacture  of  the  finest  cut  ware,  we  still  find 
it  necess,iry  to  follow  this  acid  dip  with  further 
buHing,  to  make  a  more  perfect  surface.  There  is, 
again,  a  careful  examination  and  selection  of  the 
ware,  and  any  defei'ts  in  the  cutting  or  polishing 
.are  indicated  by  suitable  marks,  the  jjieces  being 
then  returned  to  the  shop  for  final  treatment. 
The  cut  glass  is  finally  finished,  ready  for  sale. 

Blown  trare. 

A  thinner  and  lighter  variety  of  tableware, 
whicli  lends  itself  very  readily  to  decoration  by 
me.ins  of  acid  etching,  is  formed  by  l>Iowing 
the  glass  in  wliat  are  known  as  paste  moulds.  In 
this  work,  a  shop,  or  group  of  workmen,  usu.illy 
consists  of  a  gathering  boy.  a  blower,  a  cracking- 
o(T  boy,  and  ii  carrying-in  boy.  The  pipes  used 
are  about  4  feet  in  length,  one  end  being  tapered 
to  a  suitable  mouth-piece,  the  other  made  froui 
J  incli  to  2  inches  in  diameter.  de])ending  upon  the 
size  of  the  article  to  be  blown.  The  hole  through 
the  pipe  is  about  -^  inch  in  diameter.  A  number 
of  th"se  pipes  are  used  by  a  shop  in  rotation,  so 
that  the  one  in  the  hands  of  the  gathering  boy 
may  be  sudicieiitly  liot  to  cling  to  the  surface  of 
the  glass  and  yet  not  so  hot  that  tlie  cracking- 
ofV  boy  has  difficulty  in  cleaning  the  pipe  or  that 
it  tiecomes  too  hot  to  handle. 

The  gathering  tioy  thrusts  the  pipe  lightly  into 
the  surface  of  the  glass  in  the  pot.  turns  it  rather 
r.aj>idly  a  few  times  ,ind  (piickly  withdr.iws  it, 
liringing  out  a  small  l);ill  of  pasty  gl.iss.  lie  then 
blows  a  .small  bubble  into  this  ball,  and  shapes 
the  glass  in  a  w-ooden  l)lock  carrying  a  hemi- 
spherical depression  and  lying  submerged  in 
water  ;  this  treatment  smooths  the  surface  and 
aids  in  the  even  distributicm  of  the  gHss.  'The 
gathering  boy  next  rolls  the  glass  into  a  conical 
shape  on  an  iron  plat(^  then  blows  tlie  ball  some- 
what larger  and  i)asses  the  pipe  to  the  blower, 
who  stands  on  .a  platform,  known  as  a  dummy, 
mounted  on  a  small  tank  of  water.  By  shifting 
his  position  on  the  dummy,  the  lilower  can  cause 
to  rise  out  of  the  water  an  iron  mould  which  is 
lined  with  what  is  know  n  as  paste.  This  pa-ste  is  a 
mixtura  of  pitch,  waxes,   charcoal,  and  sawdust. 
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painted  on  tho  iiL^ide  of  the  mould  while  in  a 
meltt'il  st:iti\  .mil  tlwn  )>ako(l  so  a«  to  carbonise 
the  entire  liniie.:.  Tlie  lilowor  dcflly  haiips  the 
ball  of  cla*.«  in  the  open  mould  ;  then,  by  .steiipinsr 
on  a  small  lever,  closes  the  two  h.alves  of  the  mould 
tiiThtly  and  l>!ows  gently  at  first,  tin-ninsr  the  pipe 
between  his  h.ands,  so  as  to  avoid  showiufc  the 
marks  from  the  mould.  Gradually  the  i;l.i«s  is 
blown  up  to  fill  the  movild  eomplotely  and  the 
lever  is  then  relc-i.^^e^l,  the  mould  open-,  and  the 
bottle  on  the  end  of  the  pipe  is  swung  (uit  and 
passed  to  the  ei-acking-ott  boy.  The  mould  Ls 
then  allowed  to  sink  into  the  water  to  be  cooled, 
rea<ly  for  the  next  bottle.  The  cracking-olT  boy 
makes  .1  scratch  on  the  neck  of  the  liottle  and 
fives  the  pipe  a  slight  jar,  cracking  otT  the  piece 
of  ware,  which  he  then  picks  up  with  iron  tongs 
on  a  small  stick  and  places  in  an  iron  box,  arranged 
to  be  kept  hot  until  perhaps  fifty  pieces  have  been 
laid  in  it.  when  it  is  carried  to  the  lehr. 

When  a  piece  of  stem-ware  is  being  made,  the 
blower,  it  he  is  making  a  pull-out  stem,  is  provided 
with  the  familiar  bench  of  the  oft-hand  gla,ss 
worker.  This  is  like  a  broad -seated  armchair 
with  its  .arms  shod  with  iron,  upon  vhich  the  pipe 
can  be  rolled  with  the  left  hand,  while  the  blower 
manipulates  the  glass  with  tongs  held  in  his 
right.  This  a<-ts  in  effect  like "  a  lathe.  The 
gathering  boy  has  left  a  rather  thick  bottom  on 
the  ball  of  glass  ;  by  seizing  this  with  his  forceps 
and  pulling  gently  as  he  rotates  the  pipe,  the  blower 
is  able  to  pull  out  a  solid  stem  at  the  end  of  the 
blown  ball.  When  this  has  reached  the  proper 
dimensions,  he  stands  up  on  the  dummy  and  the 
piece  is  blown  as  in  the  case  of  the  tuimbler. 

The  next  process  is  that  of  foot-setting.  For 
this  work,  another  gathering  boy  io  employed, 
who  gathers  a  small  ball  of  glass  on  a  puntrj-.  and 
the  pipe  holding  the  goblet  is  passed  to  a  foot- 
setter,  who  stands  the  pipe  on  eju\.  mouthpiece 
down,  and,  seizing  the  gathering  hoy's  puuty  in  a 
pair  of  sliears.  sets  the  l>all  of  glass  carefully  on 
the  stem  of  the  golilet,  turns  it  up  and  cuts  off 
the  excess  glass.  Then,  by  means  of  wooden 
paddles  and  a  tool,  called  a  clapper,  similar  to 
the  covers  of  a  book,  from  one  of  which  a  piece 
has  been  cut  to  admit  the  stem  of  the  goblet,  he 
turns  a  circular  foot  on  the  goblet,  rotating  the 
nipe  on  the  arm  of  the  work  bench.  The  pipe 
'S  next  pa,ised  to  a.  foot  finisher,  who.  with  a  smaller 
tool,  completes  the  shaping  and  flattening  of  the 
'oot.  He  then  wets  the  glass  slightly  near  the 
md  of  the  pipe  and  cracks  the  piece  oft',  placing  it 
ly  means  of  tongs  in  a  fork  to  be  placed  in  the 
ehr. 

Many  shapes  that  were  formerly  made  off-hand 
—that  is,  were  blown  and  shapsd  by  the  workman 
iith  no  other  guide  than  his  eye  and  a  pair  of 
aUpers — are  now  blown  in  these  paste  moulds. 
"his  includes  jugs  and  vases,  and  even  the  larger 
izes. 
The  oi)eration  of  putting  handles  on  jugs  and 
Ishes  of  various  sorts  is  a  very  interesting  one. 
fter  a  jug,  for  example,  h.as  been  blown,  a  hot 
unty  is  stuck  in  the  bottom  of  the  jug,  and,  by 
icliciously  wetting  the  glass  near  his  pipe,  the 
lower  Ls  enabled  to  crack  it  off  and  leave  the  jug 
tached  to  the  punty  in  the  hands  of  his  helper, 
he  helper  then  carries  the  jug  to  a  glori,-  hole, 
here  he  "  warms  "  it  in  to  heat  the  top  sufficiently 
I  permit  its  shearing  and  finishing.  The  glory' 
j>le  may  be  easily  recognised  from  its  name. 
LS  a  circular  furnace  in  which  a  blast  of  gas,  with 
{small  excess  of  air  to  avoid  a  reducing  flame, 
blown  from  the  bottom  against  a  refractory- 
awn,  and  finally  issues  through  holes  about 
or  8  inches  in  diameter  at  intervals  around 
e  side  walls.  After  being  heated  in  the  glory 
le.  the  jug  is  carried  to  a  finisher,  who.  %vith  a 
1  ir  of  large  shears,  trims  the  glass  from  the  top. 


and  then,  after  further  relieating,  shapes  the  top 
with  a  wooden  paddle,  finally  ibawing  the  lip  of 
the  jug  \\  ith  a  roun<l  stick.  The  pa<ldles  and  sticks 
used  in  the  shaping  of  glass  are  made  of  apple- 
wood,  which  is  carlionised  on  the  svnface  liy  rubbing 
with  hot  glass  ;  between  operations  these  tools 
are  kept  in  water,  ihich  care  is  necessary  to 
prevent  water  dripping  on  the  cooler  portions  of 
the  wave  :  liut  when  at  reil  heat,  the  glass  seems 
al>le  to  withstand  the  shock  of  the  wet  tool  without 
injiu-y.  .Meanwhile,  a  gathering  boy  has  taken 
out  some  glass  for  the  handle,  rolling  it  on  an  iron 
table  known  as  a  marver  and  carrying  it  to  the 
finisher,  who.  seizing  the  punty  in  his  shears,  sets 
the  glass  carefully  against  the  surface  of  the  jug 
and  presses  it  dovrn  firmly ,where  it  makes  a  perfect 
weld.  He  then  draws  the  glass  out  a  suitable 
length,  cuts  it  olT,  and,  by  very  skilful  manipula- 
tion, turns  the  curved  handle  and  attaches  it 
again  at  its  upper  end.  This  is  undoubtedly 
one  of  the  cleverest  operations  of  glass  working, 
next  to  the  off-hand  blowing  of  vases  and  goblets. 

Fixishhiij  bloicn  tahteirtire.  The  piece  of  blown 
tableware,  as  it  comes  to  the  selector  at  the  end 
of  the  lehr,  is  in  the  form  of  a  bottle.  T"he  ware  is 
examined  tor  defects  as  in  the  case  of  pressed  ware  ; 
and.  owing  to  the  thin  and  polished  character 
of  the  ware,  these  defects  are  much  more  noticeable 
than  in  the  heavier  process  pieces  with  their 
duller  surfaces.  About  90  °„  of  the  ware  is  usually 
passed  to  the  finishing  room. 

The  first  operation  is  called  cracking  off.  The 
bottle  is  circumscribed  at  the  proper  height  by 
means  of  a  diamond  set  in  a  steel  fork.  It  is  then 
placed  on  a  small  revolving  table,  and  a  short, 
flat  flame  plays  on  the  glass  at  the  scratch  mark. 
After  a  few  revolutions,  the  top  cracks  loose  and 
can  be  picked  oS  ;  the  tumbler  or  goblet  then  goes 
to  the  grinding  machine.  Here  it  is  held  end-wise 
against  a  rapidly  revolving  grindstone  in  a  stream 
of  water  and  tlie  top  is  thus  ground  smooth  and 
parallel  to  the  base.  The  ware  is  then  wiped  clean 
and  dry  and  goes  to  the  melting  machine.  These 
machines  are  of  various  forms,  the  main  feature 
being  the  action  of  a  very  hot,  oxidising  flame 
playing  across  the  top  of  the  piece  as  it  is  carried 
on  a  sort  of  "  merry-go-round  "  about  a  circular 
burner.  Considerable  care  is  necessary  to  prevent 
over-melting  while  at  the  same  time  producing  a 
smooth,  fire-polished  edge.  Aiter  coohng  on 
a  large  wooden  table,  the  ware  is  ready  to  be 
wrapped  and  sold. 

Etching. 

>Iany  pieces  of  tableware  are  now  decorated 
with  various  patterns  by  means  of  treatment  with 
hydrofluoric  acid  and  fluorides.  The  general  pro- 
cess consists,  as  might  be  expected,  in  first  covering 
the  glass  with  a  resisting  wax  through  which  the 
design  is  traced  bv  a  needle,  or  in  the  application 
of  the  wax  from  transfer-paper.  The  two  processes 
are  therefore  known  as  needle  and  plate  etching. 
The  needle  etching  is  a  comparatively  simple 
process,  but  plate  etching  deserves  a  more  extended 
description. 

The  design  is  produced  on  a  steel  plate  by  acid 
etching,  in  relief,  while  the  other  portions  of  the 
plate  are  depressed.  The  plate  is  then  coated 
with  a  preparation  known  as  ink.  a  mixture  of 
pitch  and  waxes,  scraped  off  smoothly  with  a  kuue 
so  as  to  leave  the  design  exposed  and  fill  the 
depressions  with  ink,  and  a  piece  of  thin  paper  is 
then  laid  over  the  plate  and  pressed  down  firxnly 
with  a  roUer.  Upon  hfting  the  paper,  the  ink 
adheres  to  it  and  the  paper  is  then  wrapped  around 
a  piece  of  ware  which  is  set  in  a  warm  place  untU 
the  ink  adheres  to  the  glass.  The  paper  is  then 
removed,  leaving  the  mk  on  the  glass  covermg  a 
portion  of  the  surface,  and  exposing  the. design. 
The  remaining  surface  of  the  glass  is  then  coated 
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with  melted  resist  by  means  of  a  brush,  leaving  the 
design  esposeil.  and,  after  cooling,  the  piece  is 
ready  for  dipping  into  the  acid. 

In"  the  case  of  "t\vo-proce.s.s  etching,  which  brings 
out  very  pretty  elTects.  still  auotlicr  coating  of 
resist  and  treatment  with  acid  is  ncccss;iry.  In 
this  process,  the  ware,  having  the  design  etched 
into  It  in  outline,  is  painted  with  resist,  leaving 
exposed  portions  of  the  design,  such  as  flower 
petals,  that  are  intended  to  be  brought  out  as  a 
••matt"  or  satin  surface.  Upon  this  surface 
is  now  painted  a  mixture  of  hydrofluoric  acid  and 
ammonium  fluoride  stirred  into  a  paste  with 
barium  sulphate.  This  remains  a  few  moments 
and  is  rinsed  off.  leaving  a  surface  resembling 
ground  glass.  The  etching  process  adds  much  to 
the  beauty,  and  of  course,  to  the  value  of  the  ware. 

Chemistry  involved  in  making  glass  tableware. 

The  batch,  or  mixture,  for  making  the  glass  for 
tableware  is  comparatively  simple  to  devise.  The 
raw  materials,  as  every  one  knows,  are  chiefly  sand, 
sodium  and  potassium  carbonates,  red  lead, 
calcium  carbonate,  and  sodium  and  potassium 
nitrates.  The  proportions  to  be  used  depend 
entirely  upon  the  nature  of  the  glass  require<l. 
Density,  high  refractive  index,  and  ease  of  cutting 
are  increased  with  the  increase  in  oxide  of  lead. 
The  working  properties  and  resistance  to  attack 
by  weathering  are  conferred  by  lime  ;  while  the 
percentage  of  alkalis  in  the  glass  governs  the  soft- 
ness, that  is,  ease  of  melting  and  low  viscosity  at 
the  working  temperature.  Within  rather  wide 
Umits,  the  glass  maker  can  vary  the  percentages 
of  sand,  alkalis  and  other  bases  to  produce  the 
glass  desired.  The  most  difficult  part  of  glass 
making  is  the  control  of  colour,  and  it  is  this  point 
that  I  shall  dwell  upon  at  some  length. 

It  is  the  usual  American  practice  to  decolorise 
glass  with  manganese  dioxide,  which  imparts,  in 
the  case  of  potash  glasses,  a  violet  colour,  and  in 
the  case  of  glasses  in  wliich  soda  is  the  principal 
alkali,  a  reddish  violet.  In  addition  to  manganese, 
a  little  cobalt  oxide,  introduced  in  a  dilute  form 
as  "  powder  blue,"  which  is  a  glass  containing 
approximately  5°o  of  cobalt  oxide,  is  also  used. 
With  soda  glasses  more  cobalt  is  necessary.  It 
■will  be  readily  seen  that  the  violet  colour,  imparted 
by  manganese,  being  complementary  to  the  green 
shade  caused  by  the  presence  of  iron,  serves  to 
decolorise  the  glass  by  masking  the  green  colour, 
that  is,  by  causing  a  more  uniform  absorption  of 
all  the  wave-lengths  of  the  spectrum.  Since 
manganese  alone  fails  to  absorb  sufficient  yellow, 
the  Ijlue  of  cobalt  is  required  to  complete  the 
decolorisat  ion. 

The  (iifference  in  colour  produced  by  manganese, 
depending  upon  the  alkali  in  the  glass,  is  an 
interesting  fact,  which  so  far  seems  to  have 
received  no  satisfactory  explanation.  The  fact 
remains  merely  that  the  double  sUicate  of  potas- 
sium and  manganese  has  a  much  richer  colotir 
and  more  of  a  violet  shade,  while  the  .sodium- 
manganese  sUicate  seems  to  have  a  fainter  colour 
and  to  incline  more  toward  the  red.  However, 
this  is  not  the  only  difference.  The  phenomenon 
known  as  burning  out  of  the  colour,  that  is  the 
disappearance,  as  a  result  of  the  annealing  process, 
of  the  slight  pink  shade  pre-sent  in  the  glass  as  it 
leaves  the  workmen's  hands,  is  more  strongly 
marked  in  the  case  of  soda  glasses,  so  that  the  ware 
as  it  is  placed  in  the  annealing  lehr  must  be  given 
a  decided  pink  in  the  case  of  soda  glass,  if  it  is  to 
appear  colourless  at  the  other  end  of  the  lehr. 
This  fugitive  character  of  the  manganese  colour  is 
a  sourse  of  great  annoyance  and  difficulty  attending 
the  u.se  of  manganese,  and  it  is  only  by  exercising 
great  care  and  judgment  that  the  proper  balance 
of  colour  between  violet  and  green  in  the  finished 
ware  can  be  maintained. 


Another  variation  occurs  according  to  the 
temperature  of  the  pot  when  it  is  tilled.  If  the 
pot  ha-i  been  kept  closed  for  some  time  after  being 
worked  out,  so  that  it  has  aijain  rt'ached  a  very 
high  teniperatiu-e.  and  is  then  lilled.  the  colour  of 
the  glass  is  likely  to  be  lower,  that  ifi.  less  pink, 
than  when  the  jiot  is  filled  at  a  lower  temi>erature. 
Also,  where  elliptical  regenerative  furnaces  are 
used,  the  end  pots  are  less  strongly  heated  than 
the  side  pots  and  it  is  always  found  that  the  side 
pots  in  such  a  furnace  require  more  m.anganese 
dioxide  in  each  batch.  This  elT  >ct  is  probably 
due  to  the  action  of  heat  on  the  free  oxide  of 
manganese.  It  is  kuown^  that  numganeso  dioxide 
decomposes  upon  heating  to  about  iiHO^  C,  yielding 
oxygen  and  the  sesquioxide,  Mn^Oj.  This  in  turn 
loses  oxygen  at  9J0-  C,  and  above  that  tempera- 
ture the  stable  oxide  is  .Mn^Oj.  Thus,  one-third  of 
the  manganese  has  passed  to  a  state  I'onning  a 
colourless  sUicate.  if  it  has  been  heated  rapidly 
to  a  high  temperature,  for  the  writer  has  shown,* 
and  it  has  been  usually  assumed  to  be  true,  that 
trivalent  manganese  is  the  form  in  which  the 
manganese  goes  into  combination  in  the  glass  to 
produce  a  coloured  silicate.  It  seems  probable 
that,  where  the  l)atch  is  relatively  cooler,  fusion 
of  the  alkalis  takes  place  with  attack  upon  tlK" 
silica  and  consequent  solution  of  the  oxides  d 
manganese  before  a  very  high  temperatiirs  i- 
reached.  thus  preventing  further  loss  of  oxygen. 

Judging  from  the  colouring  power  of  manganese, 
as  indicated  by  the  small  quantities  necessary  to  i 
change  perceptibly  the  shade  of  colour  in  a  pot  ( 
of   glass,    comparatively   littl;   of   the   manganese 
originally   added   is   really   effective  in   pro<luciiii.' 
colour  in  the  glass.     That  is,  in  the  case  of  potasli 
glasses,   it  is  easy  to  recognise  the  difference  in 
colour  where  the  quantity  of  manganese  differs  by 
only  J  oz.  in  1400  lb.  of  glass.     In  the  whole  batch, 
perhaps  10  oz.  of  manganese  had  been  used.     If 
no  manganese  at  all  were  put  in,  with  the  purity 
of  materials  now  obtaiualile,  the  glass  would  have 
had  only  a  pale  green  shade,  so  that  it  may  Iji 
roughly  estimated  that  not  more  than  one  ounce 
or  10  °o  of  the  total. was  finally  effective  in  colouring 
the  glass,  the  rest  having  lost  its  colouring  power 
or  passed  into  other  forms  of  combination.     It  i 
wtll    known    that    manganiferous    glass    become 
pink  or  violet  on  exposure  to  iunlight  or  othc 
light  containing  much  ultra-violet,  such  as  an  art 
in  the  presence  of  atmospheric  oxygen  anil  wate 
vapour.     The  colour  so  developed  is  vei-y  intenst 
indicating  that,  if  manganese  could  be  .so  employe 
as  to  give  its  maximum  coloration,  a  very  sma 
quantity  would  suffice  for  decolorising. 

The  burning  out  of  colour  seems  to  lake  plat 
only  slowly  at  high   temperatures   after  the  glai 
has  become  plain  ;    that  is,  after  the  last  bubhl' 
have  risen  from  the  molten  glass  and  the  pot 
ready  to  open  and  work.     The  rate  of  burning  oi 
of    the    colour    is    cjuite    rapid,    however,    at   tl 
annealing  temperature,    which   is   just   below  tl 
softening  temperature  of  the   ware.     As  the  me 
proceeds,    proofs    are    usually    taken.     These  a 
small  samples  removed  on  the  end  of  an  iron  to 
in  a  shape  simUar  to  the  finger  of  a  glove.     Thi 
serve  to  show  the  number  of  bubbles  still  remainii 
in  the  glass,  and  thus  to  indicate  the  probable  tii- 
necessary    to    complete    the    plaining.     The   fii 
proofs  taken   off  are  always  of   very  high  cole 
and  this  colour  diminishes  as  the  plaining  proceei 
until  finally,  just  before  the  pot  is  ready  to  opi 
the  glass  has  practically-  the  colour  which  it  v- 
have  when  it  is  worked,  whether  that  bo  witbii  • 
f(!W   hours   or  possiblv   twenty-four  hours  latei 
that    is,    the    fugitive    nature    of    the    mangan ' 
colour  is  not  rapidly  manifest  at  a  temperature  , 
say,   1000'  C.  

'  Meyer  and  Rottgcra,  Z.aiiorg,  Ch.,  1908,87   101. 
•  J.  Ind.  Eng.  Chem.,  1915,  7,  103T. 


Vol.  XXXV..  No.  9.] 


SCHOLES— AMERICAN  GLASS  TABLEWARE  INDUSTRY. 


619 


The  theory  soiiietimi'S  advanced  for  tlie  burning 
out  of  colour  during  the  annealing  process  has 
been  that  a  reaction  takes  place  hetween  some 
higher  oxide  of  nianpmese  ami  ferrous  iron, 
wherel)y  the  iron  is  oxidised  to  the  fi'rric  condition 
and  the  manganese  reduced  to  a  colourless  silicate. 
Representing  the  elements  in  the  forni  of  oxides, 
the  e(iuation  has  been  written  as  follows  : — 

Mn,0,  +2FeO  =Fe803  +2MnO. 
This  explanation  seems  to  me  entirely  erroneous. 
In  the  first  place,  the  actual  melt  has  been  carried 
on  under  strongly  oxidising  conditions  ;  nitrates 
are  present,  serving  to  furnish  an  atmosphere  of 
oxygon  in  the  pot — not  to  mention  the  oxygen 
given  off  by  red  lead  and  manganese  dioxide,  and 
the  oxygen  contained  in  the  air  occluded  in  the 
loose  liatch  as  it  is  charged — hence,  it  would 
appear  that  any  iron  present  must  already  be  in 
the  ferric  condition  when  the  melt  is  complete  and 
the  glass  is  plain. 

Another  theory  proposed  for  the  disappearance 
of  the  manganese  colour  is  that  manganese  sesqui- 
oxide.  when  it  imparts  a  colour  to  the  glass,  is  in 
the  colloidal  condition,  and  that  this  colloid 
retvirns  to  the  crystalloid  or  ordinary  state  at 
certain  temperatures.  Analogies  are  to  be  found 
in  the  case  of  certain  ruby  glasses,  which  lose  their 
colour  upon  being  reheated.  But,  in  the  case  of 
ruby  glasses,  it  is  usually  possible  to  bring  about 
the  reverse  change,  and  to  restore  the  ruby  colour 
by  proper  heat  treatment.  In  the  case  of  man- 
ganese, it  is  apparently  impossible  to  restore  the 
colour  by  any  heat  treatment  ;  the  change  is  a 
permanent  one.  Moreover,  sudden  cooling  from 
the  molten  sta,te,  which  ought  to  have  a  maximum 
effect  in  causing  the  change  from  the  colloid  state, 
operates  to  maintain  the  manganese  colour,  and  it 
always  requires  slow  cooling  through  the  change 
indicated,  or  one  prolonged  heating  at  a  moderate 
temperature,  to  liurn  out  the  manganese  colour. 

I  wish  to  propose  another  explanation  for  the 
phenomenon,  for  which  as  yet  I  have  only  incom- 
plete,   but   nevertheless   convincing   evidence.      It 
seems  possible  that  a  rearrangement  takes  place 
when  glass   coloured   by   trivalent    manganese   is 
bxposed  to  the  annealing  temperature,  say,  350° 
to  400°C.     Such  a  reaction  might  be  the  formation 
>f  compounds  in  which  the  naanganese  plays  an 
widic   role.     ^langanese    dioxide,    fused    with   an 
UkaU  in  air  or  with   nitrates,    produces   a   green 
u&nganate.     Suppose  we  assume  then — neglecting 
or  the  moment  the  silica  and  other  bases — that 
nanganese   trioxide   behaves   somewhat   as   nitric 
>xide  does  when  dissolved  in  water  ;    that  is,  part 
>f  it  is  oxidised  and  part  reduced.     In  this  case, 
re  should  have  manganous  oxide,  MnO.  and  some 
■cidic  manganese  oxide,  say,  MnO  3.     Manganous 
xide,  since  it  forms  a  colourless  sDicate.  can  be 
eglected,  but  the  manganese  trioxide  may  pro- 
uce   a   green   manganate    with  soda,   potash,  or 
ther  bases  present.     If  this  explanation  of  the 
)ss  of  colour  is  a  true  one,  it  ought  to  be  a     fact 
aat  the  more  basic  glasses  suffer  a  greater  loss  of 
Jloiur,   and   this   is   borne   out   in   practice.     The 
Elect,  for  example,   of  reducing  the   quantity  of 
■ad  oxide  in  a  heavy  lead  glass  is  always  to  make 
ossible  the  use  of  less  manganese  in  the  batch' 
he  reduction  of  manganese  is  greater  in  propor- 
on  than  the  reduction  of  lead  oxide,  and,  more- 
.'er,  the  lead   oxide,   as  now  furnished   to   glass 
akers,  is  so  nearly  free  from  iron  that  no  man- 
inese  as  such  ought  to  be  necessary,  because  of 
e   presence   of   lead    oxide.     By   increasing    the 
isic    character   of    the    glass,    however,    a    great 
•oportion  of  lead  might,  according  to  the  above 
eory,   increase  the  rate  of   burning  out  of  the 
I'our,  and  this  is  what  does  take  place. 
[Another  consequence  of  this  theory   would   be 
at  glasses  containing  manganese,  if  held  at  the 
juealing  temperature  for  a  sufficientlv  long  time, 


would  nocome  actually  green,  and  a  more  pro- 
nounced shade  of  green  than  if  no  manganese  at 
all  were  prcisent,  since  the  green  colour  of  the 
manganate  woidd  be  added  to  the  green  produced 
by  tlie  u-on  impurity.  This  has  also  been  re- 
peatedly noted  in  practice,  ily  conclusion  is 
therefore  on  this  point  that  a  rearrangement  takes 
place,  perhaps  somewhat  according  to  the 
following  e(iuation  : — 

2Mn,03  -f  RjO  =3MnO  +RjMnOi. 
It  also  seems  that  the  influence  of  temperature  on 
the  speed  of  this  reaction  reaches  a  maximum 
probably  somewhere  near  the  softening  point  of 
the  glass — that  is,  at  about  400'  to  500"  C.  The 
silica  is  probably  a  stronger  acid  at  higher  tem- 
peratures, and  retards  the  formation  of  nian- 
ganates.  As  stated  above,  this  burning-out  of 
colour  does  take  place,  but  more  slowly,  at  higher 
temperatures,  say  1000°  0.,  so  that,  if  the  pot 
fuU  of  glass  is  left  standing  in  the  furnace  in- 
definitely, the  pink  colour  entirely  disappears, 
and  it  is  common  knowledge  that  glass  so  left  in 
the  pots  becomes  a  very  pronounced  green.  It  is 
also  true  that  ware  that  is  treated  for  a  long  time 
in  the  annealing  process  in  a  kiln  mav  be  made  to 
take  on  a  stronger  green  colour  than  the  glass 
made  of  the  same  materials,  with  the  exception 
of  the  manganese,  would  show. 

I  have  already  spoken  of  the  comparatively 
rapid  change  in  the  colour  during  the  melting 
process.  In  terms  of  this  theory,  this  change  of 
colour  may  be  explained  as  follows  : — While  the 
glass  is  melting,  the  first  compound  formed  is 
probably  the  alkaline  silicate,  produced  by  the 
interaction  of  sand  and  an  alkali  carbonate  or 
nitrate.  This  silicate  then  begins  to  dissolve  the 
remaining  silica,  but  it  must  be  well  toward  the 
end  of  the  plaining  process,  before  the  glass  assumes 
an>-thing  like  homogeneity.  Therefore,  there  will 
be  present  local  areas  of  higlily  alkaline  glass,  and 
in  these  areas  we  would  expect  the  formation  of 
manganate  to  take  place  very  readdy.  When  the 
glass  is  plain  and  all  the  silica  dissolved,  and  a 
more  homogeneous  liquid  formed,  the  entire  mass 
may  be  said  to  lie  distinctly  acid  in  character,  and 
the  change  in  the  form  of  combination  of  the 
manganese  takes  place  much  more  slowly. 

Certain  lines  of  experiment  are  indicated  which 
may  serve  to  show  whether  this  theorv  of  man- 
ganate formation  is  correct  or  not.  These  have 
not  yet  l>een  completed.  For  instance,  if  man- 
ganese dioxide  is  fused  with  soda  and  nitre,  it 
forms  a  green  manganate  ;  if  this  material  is 
introduced  into  a  glass  batch,  it  shoidd  lie  possible 
to  produce  a  green  glass,  especially  if  the  propor- 
tion of  sOica  to  bases  is  not  too  high.  .Such  a  glass 
has  been  prepared.  It  is  easy  to  see  how  man- 
ganates  may  form  during  the  melting  process, 
and  partly  melted  batch  has  been  taken  from  the 
pots,  exhibiting  this  green  material.  Perhaps  this 
manganate  dissolves  to  some  extent  unchanged, 
and  to  that  extent  neutralises  the  colour  of  the 
trivalent  manganese.  I  might  suggest  here  that 
it  is  barely  possible  that  the  trivalent  manganese 
gives  up  oxygen,  which  is  retained  in  the  glass 
under  tremendous  pressure,  so  that  actual  bubbles 
of  the  gas  do  not  appear.  While  this  is  within  the 
range  of  possibility,  it  seems  unlikely  for  obvious 
reasons.  Moreover,  it  would  not  explain  the 
tendency  of  glasses  containing  manganese  to  be- 
come actually  green  upon  continued  heat  treat- 
ment. From  the  facts  at  hand,  therefore,  I 
believe  that  the  theory  of  manganate  formation 
seems  reasonable,  and  I  am  endeavouring  to  find 
still  more  evidence  which  will  tend  to  prove  or 
disprove  it. 

Other  decolorising  agents,  which  offer  possi- 
bilities, are  nickel  and  selenium.  Nickel  has  the 
advantage  of  being  unchanged  by  heat  treatment, 
but  the  disadvantage  of  a  general  absorption  of 


520 


ANDREWS— WINDOW  GLASS. 


[May  15.  1016. 


the  liiiht  wAvos.  which  is  only  partially  selective. 
\Ve  art'  imlelittnl  to  Zsitnnoiidy  *  for  the  best  work 
on  tho  ahsorptiou  of  liiiht  waves  liy  various  bases 
in  irlaso;.  This  lays  the  foundation  for  scientific 
work  on  decolorisjit ion.  It  is  obvious  that,  in 
order  to  decolorise  iilass.  the  bases  introduced  must 
bo  of  a  naturi'  and  amount  to  absorb  all  wave 
lenitths  equally.  In  oriler  to  do  so  where  nickel 
is  ust»d.  cobalt  must  also  be  added,  ami  the  total 
absorption  is  apparently  preatcr  than  wlu^u 
manganese  and  cobalt  are  used.  The  result  is  a 
darkening  of  the  glass,  that  is.  less  light  is  trans- 
mitted. However,  work  is  being  done  on  tho 
problem  of  using  nickel,  especially  in  soda  glasses 
(which  is  again  a  less  favourable  condition),  and 
it  is  possible  that,  by  a  proper  combination  of 
elements,  this  darkening  effect  may  be  miaimised. 

Selenium  as  a  decoloriser  is  almost  prohibited 
by  the  fact  that  the  development  of  the  red  colour 
necessitates  reducing  conditions,  and  these  are 
ditliciilt  to  contrail.  Krazo  t  has  worked  out  very 
thorouglily  the  behaviour  of  selenium,  and, 
although  this  element  is  successfully  employed  in 
the  production  of  ruby  glasses,  it  is  very  difficult 
to  control  in  any  glass,  and  it  is  improbable  that 
it  will  come  into  general  use  as  a  decoloriser. 

The  problem  of  a  decoloriser  seems  to  resolve 
itself  into  : — 

(11  A  development  of  a  nickel -cobalt  combina- 
tion, which  will  absorb  sufficient  green  without 
darkening  the  glass  to  a  great  extcDt  ; 

(2)  A  means  of  introducing  manganese  in  some 
combination  which  will  be  more  .stable  than  the 
oxide  under  the  conditions  of  the  melt.  The 
phenomenon  of  burning-out  of  colour,  however, 
will  probably  persist  whenever  manganese  is  used, 
and  this  makes  the  matter  of  colour  adjustment 
a  very  delicate  operation.  It  is  rarely  that  one 
finds  a  piece  of  tableware  that  is  truly  colourless  ; 
most  of  them  show  either  a  pink  or  a  green  tint. 
The  development  of  a  perfect  decolorising  mixture 
is  one  of  the  greatest  needs  of  present-day  glass 
making. 

Discussion. 

Mr.  E.  C.  Sullivan,  calling  attention  to  certain 
peculiarities  connected  with  manganese  colour 
in  glass,  said  that  the  "  topping-proof  "  taken 
seven  to  eight  hours  after  filling,  when  much  sand 
remained  undissolved,  was  of  a  deep,  opaque 
purple  colour  which  entirely  disappeared  when 
the  glass  was  fxiUy  melted.  In  the  ware  the  faint 
purple  colour  due  to  manganese  sometimes 
resided  almost  wholly  in  a  thin  film  on  the  outer 
surface  of  the  glass.  Glass  blown  in  an  iron  mould 
was  lower,  i.e.,  greener  in  colour  than  the  same 
glass  blown  in  a  paste  motild. 


WINDOW     GLASS. 

BY    G.    OSGOOD    ANDREWS. 

(Abstract. ) 

Window  glass  is  ma<le  Viy  two  methods — by 
"  machine  "  or  by  "hand."  The  dilTerenco  is  in  the 
blowing  process.  Itoth  producing  tho  cylinder 
from  which  all  window  glass  is  evolved.  The  same 
general  treatment  of  the  cylinder,  to  produce  flat 
sheet  glass,  is  followed  in  both  machine  or  human 
blown  material,  and  both  produce  equally  standard 
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qjiality.  To  make  tht^  cylinder  the  molten  glass 
or  "  metal  "  is  brought  to  proper  consistency  l>y 
extreme  heat,  and  the  glass  in  the  humau-biown 
process  is  "  gathered  "'  upon  tlie  end  of  a  tube  (or 
blow-pipe  )  from  the  furnace  and  blown  into  a 
huge  cylinder  by  r"peatcd  heatings  and  blowings, 
until  the  material  is  all  evenly  distributed.  l>Yom 
a  globular  mass  aln>ut  the  size  of  a  man's  head, 
the  blower  swings  the  pipe  into  an  alley  or  opening 
in  th.'  Iloor.  blowing  as  he  swingsuntil  the  fuU-si/.eU 
cylinder  is  formed.  This  requires  skill  of  the 
highest  degree — the  blower,  by  regulating  the 
amount  of  material  entering  the  cylinder,  makes 
single  strength  or  double  strength  or  heavier  glass, 
as  desired. 

The  blowing  machine  accomplishes  the  same 
result  by  a  purely  mechanical  process — the 
intricate  working  of  the  mechanism,  the  supply 
of  molten  glass,  llu'  air  pressure,  rapidity  of  action, 
making  .single  or  double  tliickness.  l)eing  controlled 
by  a  single  operator.  The  cylinder  is  decapitated  at 
both  ends  by  an  ingenious  method  of  spinning 
a  string  of  hot  glass  at  the  proper  place,  or  by  the 
use  of  a  wire  wrapped  around  the  glass  and  elec- 
trically heated  wliich  causes  the  cap  and  crown 
to  break  off  clean.  The  cylinder  is  then  split 
length-wise,  placed  in  the  flattening  oven  on  a  large 
circular  .stone,  and  as  the  heat  is  increased  and  the 
glass  Ix'gins  to  -wilt  it  is  quickly  smoothed  out 
to  the  shape  of  the  flat  stone,  upon  which  it  rests. 
Cylinder  glass  cannot  be  perfectly  flattened,  and 
the  waviness  and  bow  or  slight  curve  will  always 
occur  in  this  product. 

Polished  plate  glass  is  made  from  the  same 
ingredients  as  window  glass,  liut  after  it  has  been 
melted  to  the  proper  degree,  the  pot  or  crucible 
in  wliich  it  is  melted  is  lifted  from  the  oven  and  cast 
upon  a  steel  table  by  the  use  of  a  crane.  It  is 
carefully  skimmed  to  remove  surface  impurities, 
and  then  carried  overhead  by  an  electric  tramway 
to  the  aforementioned  casting  table,  which  is  a 
large,  massive,  flat  table  of  iron,  having  as  an  attach- 
ment, a  heavy  iron  roller,  wliich  covers  the  full 
width,  and  arranged  so  as  to  roll  the  entire  length 
of  the  table.  The  sides  of  the  table  are  fitted  with 
adjustable  strips  wliich  gauge  the  production  of 
plates  of  different  tliickness.  The  pasty,  or  half 
fluid  glass  metal  is  now  poured  upon  the  t.ible  from 
the  pot,  and  the  roller  quickly  passes  over  it, 
leaving  a  layer  of  uniform  thickness.  The  heavy 
i-oller  is  now  moved  out  of  the  way,  and  then  by 
means  of  a  stowing  tool  the  red  hot  plate  is  pushed 
into  an  annealing  oven  or  lehr.  The  pl.ites  remain 
for  some  time  in  the  lehrs,  where  the  temperature  is 
gradually  reduced.  When  the  pUate  Is  taken  from 
the  annealing  ovens  it  has  a  rough,  opaque,  almost 
undulating  appearance  on  the  surfaces.  After' 
inspection,  it  goes  to  the  cutter,  who  takes  off. 
the  rough  edges  and  squares  it  into  the  right 
dimensions,  and  thence  to  the  grinding  room. 

The    grinding    table    Is    a    large,  flat,  revolving 
platform  mtde  of  iron  25  ft.  or  more  in  diameter. 
This  table  is  prepared  by  being  flooded  with  plasteri 
of    I 'arts  and   water  ;     then  the   glass   is   carefullVi 
low  erf  d  .and  men  mount  upon  the  plate  and  tramp  il 
into  place  until  it  is  set.      .After  this  greater  security 
is   obtained    by    pegging    with     prepared    woodei 
blocks,    and    the    table     is    set    in    motion.       Tin 
grinding  is  done  l)y  revolving  runners.     Sharp  sant 
is  fed  upon  the  t.able,  and  ,a  stream  of  water  com 
stantly   flows  over  it.      .\fter  the  first  cutting  b' 
the  sand,  emery  is  used  in  a  similar  manner.     Th 
plates  are  inspected  after  leaving  t  he  grinding  rooii 
and    it   scratches   or   defects   are   found   they  ar 
marked. 

There    are    also,    not    infrequently,    nicks   an 
ractures  found  at  this  stage  ;    and  in  such  cas 
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the  plate  must  again  bo  cut  ami  squared,  or  if 
the  (Icfi'its  are  too  great,  the  plate  is  broken  up 
for  eullet.  The  polishing  is  done  on  another 
special  talile  by  means  of  reciprocating  machinery, 
usinij  rouge  (iron  peroxide),  applied  with  water, 
ftnd  rubbing  the  glass  with  blocks  of  felt  so  arranged 
that  eviTV  part  of  the  plati'  is  brought  underneath 
the  rubbing  surface.  The  grinding  and  poli.shing 
has  reduced  the  original  plate  half  of  its  thickness, 
sometimes  mon?.  Thi'  material  washed  away  is 
lost  and  f\dly  half  the  original  weight  of  lime  and 
soda  has  v.-»nished,  and  even  at  the  completion,  the 
inspectors  very  carefully  scrutiixise  the  glass  for 
excessive  defects  and  reject  that  which  is  not  up 
to  quality. 

Polished  plate  glass  is  made  in  thicknesses 
ranging  from  J  inch  to  over  1  inch.  The  latter 
is  used  for  shehes,  port  holes  in  steamers,  and 
for  other  purposes  where  very  hea\-y  glass  is 
required.  For  mirror  purposes  J  in.  polished 
plate  glass  is  utilized  and  the  same  thickness  is 
used  in  the  store  fronts  of  important  buildings. 

There  are  other  kinds  of  glass  which  enter  into 
building  construction,  of  almost  equal  importance 
to  the  ■nindow  and  plate  glass,  namely,  wire  glass 
a^d  rolled  figured  glass.  Wire  glass  is  formed  by 
casting  a  sheet  of  glass  in  the  same  way  as  plate 
glass  is  made,  and  prassing  a  net\\ork  of  «-ire  into 
Hie  glass  while  the  metal  is  still  soft. 

Rolled  figured  glass,  which  is  translucent  but  not 
transparent,  is  made  by  a  similar  process  to  plate 
glass,  with  the  exception  that  it  does  not  go 
through  the  process  of  grinding  and  polishing. 
The  roller  which  passes  over  the  glass  after  it  has 
been  cast  upon  the  table  is  engraved  to  the  design 
required.  Tliis  glass  is  made  in  thicknesses  from 
Jin.  to  Jin. 


Yorkshire  Section. 


Meeting  held  at  Leeda  on  Monday,  April  lOth,  191(i. 
MB.   F.    W.    BICUA-RDSON  IX   TTIE   CHAIR. 

NOTE  ON  THE  PRESENCE  OP  POTASH  IN 
BANjVNA    .SKIN.S. 

BY    R.    H.    KLLIS,    F.I.C. 

Since  reading  my  paper  on  the  presence  of 
potash  in  banana  stalks  (see  this  J.,  191(>,  456), 
I  have  made  an  examination  of  banana  skins  in 
order  to  ascertain  whether  they  are  equally  rich  in 
potash,   with  the   following  results  : — 

.'o 

Jtoistiire  in  baniina  skins    88-2 

Dried  matter  in  banana  skins    11*8 

Asli  in  banana  skins     1-77 

Potash  in  banana  skins    1*05 

Ash  on  dried  matter 15-00 

Potash  on  dried  matter  9*03 

Potash  on  ash 57-16 

The  average  number  of  bunches  of  bananas 
imported  into  this  country  per  annum  is  9,000.000  ; 
each  stalk  contains  an  average  of  ISO  bananas, 
the  skins  of  which  weigh  1.5  lb.  or  60.271  tons, 
cont.aining  ll-8°u  dried  matter,  i.e.,  7112  tons 
dried  matter  containing  9°,^  potash.  In  the  same 
way  there  are  9,000.000  stalks  weighing  when 
stripped  4  lb.,  or  10,071  tons  in  all  ;  or  1350  tons 
of  dried  niatter  containing  13-7%  potash,  this 
being  as  rich  as  Kainit  in  potash. 

Dlscussiox. 

The  Chairman  said  that  the  Bradford  Corpora- 
tion dealt  with  about  1800  toi\s  of  refuse  annually, 
of  wliich  probably  at  least  1000  tons  was  wet 
vegetable  refuse.  If  this  was  washed  and  the 
potash  extracted  it  would  give  aliout  5  tons  of 
the  hydroxide. 


Journal  and  Patent  Literature. 

PARHT  8PSCIPICATION3  may  be  obtained  by  post  by  remitting  as  follows  : — 
Bntlith. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office.  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
VniUd  State). — 1».  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data  : — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
Frmch. — 1  fr.  05  c.  each,  as  follows:    Patents   d.ited     1902    to    1907    inclusive,    Belin   et  Cie.,    56    Rue  Ferou  8,  Paris  (3e.): 
Patents  from  1908  to  date,  L'lmprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I— GENERAL  ;  PLANT  ;  MACHINERY, 

Patents. 
Introducing  gases  into  intimate  contact  with  liquids  ; 

Apparatus  for .     G.  W.  ilottram,  Sheffield. 

Eng.  Pat.  4240,  Mar.  IS,  1915. 

The  gas  is  passed  into  a  pipe  of  porous  material 
or  a  conduit  formed  of  porous  tUes  or  blocks 
immersed  in  the  liquid.  The  porous  tubes,  tiles, 
or  blocks  are  formed  of  coarse  materials,  and  are 
provided  w-ith  a  surface  facing  of  much  finer 
material,  so  that  while  the  gas  passes  easily 
through  the  coarser  layers  it  is  very  finelj-  divided 
by  the  finer  material  before  it  comes  in  contact 
with  the  hquid. — W.  H.  C. 

Drying  machines.  R.,  F.  R.,  and  W.  G.  Simon, 
Nottingham.  Eng.  Pat.  4486,  Mar.  22,  1915. 
The  material  is  dried  in  a  chamber  heated  bv  a 
revolving  drum  formed  of  tuljes  through  which 
steam,  hot  air,  or  the  hke  is  passed.  The  hot 
■rapoiir  passes  from  one  end  of  the  drying  chamber, 
through  another  chamber  immediately  below 
it,  to  an  exhaust  fan  or  chimney.  The  air  supplied 
to  the  drving  chamber  is  preheated  in  tubes  which 
pass  thiough  the  lower  chamber  and  thus  receive 
heat  from  the  hot  vapour. — W.  F.  F. 


Drying  substances   containing  water;    Methods  for 

.        C.    A.    F.    Steenstrup,    ITrederiksberg, 

Denmark.  Eng.  Pat.  12,046,  Aug.  20,  191o. 
Under  Int.  Couv.,  Aug.  20,  1914. 
In  drying  plastic  articles,  surface-hardening  is 
avoided  by  packing  the  articles  during  drying 
in  sand  or  similar  porous  material,  which  allows 
the  moisture  to  escape  but  does  not  form  a  hard 
surface.— W.  H.  C. 

Drying    or    desiccating    liquids ;     Process    of     and 

apparatus  ior .      L.  P.  Mick  and  G.  Weiss, 

Chicago,  111.  I.S.Pat.  1,176,078,  Mar.  21,  1916. 
Date  of  appl..  May  24,  1915. 
The  liquid  is  spraj-ed  against  the  lateral  surfaces 
of  a  numljer  of  parallel  rotating  discs  in  a  casing, 
heated  by  hot  gases  directed  ~  against  the  discs, 
and  the  dry  powder  is  removed  by  scrapers 
between  the  discs. — W.  P.  F. 

Drying  drum.      Schmidt   und   Blecher,   Hamburg. 

Ger.  Pat.  288,896,  Apr.  2S,  1914. 
The  druiu  is  divided  into  compartments  by  longi- 
tudinal partitions  arranged  tangentially  to  a 
tube  passing  through  the  centre  of  the  drum. 
The  central>ube  is  provided  with  slots  affording 
communication    with    the    outer    compartments. 
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The  ani;le  of  inclination  of  the  partitions  nmy  be 
varic-d  to  suit  the  imrtioiiliir  material  to  lie  dried 
by  usini;  a  larger  or  smaller  central  tube. — A.  -S. 

Dryinq  and  hruling  drum.     F.  HaAS  Oes.  m.  b.  H., 

Ix-nnep.  Ger.  Pat.  2S9.179.  Oec.  2,  1913. 
TiiTJ  inner  surfaee  of  the  drum,  at  the  discharge 
end.  is  provided,  for  a  certain  distance,  with  one 
or  more  helical  iirooves,  so  that  by  altering  the 
direction  of  rotation  of  the  drum,  the  material 
may  Vie  forced  backwards  towards  the  feed  end 
if  desired. — A.  S. 

Cnishers   and    ijriiidcrs  :     Gyratory    or    other - 


K.    A.    Hadfieia,   Westminster,   and    W.   T.   W. 
MiUer,  .Shetlield.    Kng.  Pat.  iUOO.  .Tune  21,  1915. 

Ix  a  crusher  head  of  the  type  in  which  a  conical 
mantle  of  hard  metal  is  mounted  on  a  conical 
sleeve  carried  by  the  shaft,  when  the  mantle  is 
forced  on  to  the  sleeve,  inclined  surfaces  at  its 
smaller  end  engage  witli  similar  surfaces  on  a 
washer.  The  washer  is  kept  in  position  by  a 
nut  screwed  on  the  shaft  and  having  a  splierical 
bearing  surface,  and  is  also  provided  with  lug.s 
engaging  with  recesses  in  the  central  sleeve  to 
prevent  relative  rotation. — W.  F.  F. 

Grlnding-mUl.  IT.  I<.  Doherty,  New  York.  IT.S. 
Pat.  1.17(5,040.  Mar.  21,  1910.  Date  of  appl., 
Oct.  29.  1909. 

The  inner  surface  of  a  horizontal  rotary  grinding 
drum  is  divided  into  a  number  of  parallel  circular 
corrugations  or  grooves,  each  of  which  is  provided 
with  its  o«n  spherical  grinding  l)ody.  The  material 
to  be  ground  is  fed  in  at  one  end  through  a  slioot 
into  the  first  corrugation  and  is  moved  forward 
from  corrugation  to  corrugation  by  conveyors 
which  are  supported  from  and  operated  bv  a 
central  shaft.— W.  H.  C. 

Crushiiiy,  tjrinding.  and  pulrerising  machines. 
W.  H.  Coward.  Kelston,  .Somerset.  Eng.  Pat. 
735.  Jan.  Iti.  191."). 

A  DRCM  with  internal  semi-circular  teeth  is 
mounted  in  a  casing  on  Ijalls  or  rollers  kept  apart 
by  links  or  pipes,  and  is  driven  In"  worm  or  spur 
gearing.  A  smaller  pinion  or  edge-runner  with 
external  ted  L  placed  inside  the  drum  is  pressed 
by  springs  inio  contact  with  the  rotating  drum 
and  driven  by  it.  Tlie  material  is  fed  in  at  one 
side  of  the  drum,  and  drawn  off  through  a  rotating 
perforated  plate  at  the  other  side  by  a  suction  fan 
into  a  collecting  chamber.  Light  material  such 
as  bran,  which  collects  on  the  face  of  the  per- 
forated plate,  is  swept  ofT  by  a  fixed  V)rusli  and 
removed  bv  a  worm  convevor  in  tlie  I)ottoui  of  the 
casing. — W.  F.  F. 

Muffles.     J.  T.   Perks.   Bilston.     Eng.  Pat.   2755, 

Feb.  20,  1915. 
The  walls  and  roof  of  the  muflle  are  constructed 
of  tiricks  which  are  hollowed  out  and  divided  into 
a  number  of  cells  open  towards  the  central  heating 
chamber.  .Some  of  the  bricks  have  their  central 
cells  shallower,  and  a  dovetailed  recess  is  formed 
on  the  other  side  to  receive  the  end  of  a  connecting 
brick  which  spans  the  annular  surrounding  space 
for  the  furnace  gases.  .Some  of  the  springers 
supporting  the  roof  are  similarlv  constructed. 

_W.  F.  F. 


Furruicea  ;    Oil   fuel  ■ 


.  C.  M.  Shaw,  Yoker, 
Scotland.  Eng.  Pat.  2804,  Feb.  22,  1915. 
The  comltu.stion  chamber  is  semi-circ\dar  in 
vertical  section  and  open  at  the  top  t<i  tlie  furnace. 
The  oil  jets  are  <lirected  horizontally  across  the 
chamber  from  one  side,  meeting  the  air  for  com- 
bustion, which  enters  at  the  opposite  side.  Tho 
burning  mixture  then  circulates  round  the  periphery 


of  the  chamber  and  passes  across  the  entering  jets 
of  oil  on  rising  into  the  furnace. — W.  F.  F. 

Furnace  du.ft  collectors.  U.  Wedge,  .\rdmore,  Pa., 
U.S..V.    Eng.  Pat.  10,017,  Nov.  24,  1915. 

Thr  apparatus  is  of  the  type  in  which  the  furnace 
gases  p;iss  througli  a  casing  containing  trans- 
versely inclini'ii  dust -retaining  plates.  The  plates 
are  supported  by  viTtical  rods,  their  upper  ends 
resting  on  collars  on  the  central  rod,  and  their 
lower  ends  on  hooks  projecting  from  side  rods. 
The  plates  may  be  jarred  to  detach  dust  by  striking 
the  upper  ends  of  the  supporting  rods.  Partitions 
for  ilirecting  the  flow  of  the  gases  are  also  supported 
by  the  rods.— W.  F.  F. 

Catcining-furnaces  [  ;    Utilising  ivaste  heat   oj ]. 

G.    Moore.    .Toplin,    .Mo.      U.S.    Pat.    1,174,086, 
.Mar.  7,  191(5.     Date  of  appl..  Mar.  16,  1914. 

HvnK.^iTEn  waste  solids  are  delivered  through  a 
perforated  pipe  extending  along  and  al)Ove  tho 
furnace  in  such  quantity  as  to  require  only  the 
waste  heiit  of  the  furnace  for  drying. — W.  F.  F. 

Filtir-manujacturing  press.  V.  W.  MancelsdorfT, 
Mdwaukee,  Wis.  U.S.  Pat.  1,175,001,  Mar.  14, 
1910.    D.ite  of  appl.,  Apr.  S.  1912. 

The  press-plate  is  concentrically  corrugated  to 
increase  the  surface  area  of  the  filter  mass  which 
is  co:npressed,  and  provided  rtith  water-discharge 
ducts.  The  plate  is  provided  with  a  set  of 
d'l lending  adjustable  stop-rods  which  may  rest 
on  a  projecting  flange  of  the  casing,  and  is  operated 
l)V  a  liydrauUc  press  through  the  medium  of  spring 
bulTers.— W.  F.  F. 

Filter.     Seitz-Werke  T.  und    G.  Seitz,  Kreuznach. 
Ger.  Pat.  290.425,  Mar.  25,   1914. 

The  filter-elements  or  plates  are  assemliled  in  a 
frame  whiih  can  be  moved  into  and  out  of  the 
filtering  vessel,  and  are  connected  with  a  conunon 
collecting  pipe.  W'hen  the  frame  is  introduced 
into  the  filtering  vessel,  the  collecting  pipe  is 
connected  with  a  disciiarge  pipe  outside  the  vessel. 
Two  sets  of  fdter  plates  are  used,  one  .set  being 
taken  out  of  the  frame,  cleaned,  and  replaced 
whilst  the  other  set  is  being  used  in  the  filter. — .-V.  S. 

Separator ;     Centrifugal .        D.    B.      Weston, 

Sharon,   Mass.      U.S.   Pat.    1,170.412,    Mar  21, 
191(5.     Dateof  appl.,  May  2,  1913. 

TuF  interior  of  the  basket  is  divided  into  a  number 
of  pockets  by  perforated  radial  partitions,  which  j 
c'xtend  a  certain  distance  inwards  from  the  peri-  ' 
pher\     of    the    basket.      The    upper    I'nds    of    the 
radial   p.'irtitions  are   connected   with  an   annular 
ballle-plate.     The    liquid    which    collects    on    the 
interior  surface  of  the  cake  is  discharged  through  '■ 
horizontal  pipes  which  extend  to  the  outside  of  tne  I 
peripheral  wall  of  the  basket.— W.  H.  C. 


Leaching  process.  G.  Hanning,  Hamburg.  Ger.  Pat. 
289,02(5,  Feb.  5,  1914.  | 

The  crushed  material  mixed  with  a  certain 
quaidity  of  the  leaching  liquid  (water  or  a  volatile  j 
hydrocarbon)  is  heated,  directly  or  indirectly, 
with  steam,  and  circulated  several  times  through 
a  liar  disintegrator,  "  Excelsior  "  mill,  or  analogous 
apparatus.  The  hot  mixture  is  then  filter- 
pressed,  and  the  solution  passed  into  a  crystallising; 
vessel   or  otherwise  treated. — A.  S. 

Lvtiviating  ayiparatus  ;    liotary  double-walled -j 

O.    Wil'helm,    Stralsund.        Ger.    Pat.    289,959, 
Jan.  1,  1913.  | 

The  rotary  lixiviating  ch.amber  is  provided  inside: 
with  a  nuinlier  of  removable  tultes  which  .serve  fori 
mixing  the  contents  and  for  filtering  the  solution! 
before  it  is  discharged. — A.  S. 
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Gases;    Ahsoriilion  of by  liquids,  under  pres- 
sure, 7cith  suhseqiicnt  regeneration  of  the  absorbent 
by  relierin;/  the  pressure.      Gos.   fiir  Lindes  Eis- 
masiliinen  A.-G.,   Hollricgelskreuth.      Ger.  Pat. 
289.10fi.   Mar.  20,   1914. 
Absorption  is  effeotcd  under  as  high  a  pressure 
as  possil)le  anil  the  absorbed  gas  is  subsequently 
released    by    prodiicing   a   partial    vacuum   in   the 
absorption"    vessel     and     simultaneously     passing 
thi-ougli    it    a    current    of   gas   in   which   the   con- 
(cntration  of  tlio  absorbed  gas,  if  this  be  present, 
is  lower  than  corresponds  to    its    partial    pressure 
in  the  g;is  above  the  solution.      It  is  stated  that 
liy  this  process  the  absorption  of  carljon  monoxide 
in  cuprous  ihloride  solution,   which  hitherto  has 
pro\ed    impracticable,    may    be    used    with    good 
results,  e.g.,  lor  the  production  of  hydrogen  free 
from  carbon  monoxide. — A.  S. 

.Separating  a  mi.rture  of  two  liquids  into  its  com- 
ponents ;  Ajiparatits  for  — — .  K.  Kubierschky, 
Eisenach.     Ger.  Pat.  289,126,  May   U,   1913. 

The  apparatus  consists  of  three  columns  connected 
with  e<ich  other  in  a  closed  circuit.  In  one  column 
the  mixture  is  treated  with  an  immiscible  solvent 
for  one  of  the  components,  and  the  solutions  flowing 
from  this  column  are  fractionally  distilled  in  the 
other  two  columns  to  recover  the  solvent.  For 
xample,  benzene  may  be  used  as  a  solvent  to 
If  cover  aniline  from  an  aqueous  solution  (see 
Borrmann,  this  J..  1915,  1232).— A.  S. 

Vacua  ;     Process    of   jiroducing    and     maintainiyig 

high .     E.  Rohlt,  Kiel.     Ger.  Pat.  289,161, 

.Mar.  24,  1914. 

Lycopodium  which  has  been  heated  by  means  of 
»  current  of  heated  inert  gas  and  dried  in  I'aeuo, 
is  introduced  into  the  partially  exhausted  vessel 
in  which  a  vacuum  is  to  be  produced  or  into  an 
auxiliary  vessel  connected  with  it.  Any  residual 
pas  is  rapidly  absorbed  by  the  lycopodium. — A.S. 

^^uspended  solid  and  liquid  particles  ;   Separation  of 

froni  gases  and  vapours  by  centrifugal  action. 

V.  Aicher,  Linz.   Ger.  Pat.  289,569,  Nov.  S,  1913. 
The  gas  passes  through  the  apparatus  in  an  axial 
direction,  and  helical  guide  plates  are  provided  at 
the  inlet  and  outlet.     The  peripheral  portion  of  the 
centrifugal     device 
(see    fig.  ;    plan)  is 
divided   into    com- 
partments, Z.  open 
in  the  radial  direc- 
tion,  and    of    such 
size  and  shape  that 
the  suspended  par- 
ticles  are    shielded 
therein    from     the 
action  of  the  current 
of    gas    flowing 
through  the  appara- 
tus,   and  are  sub- 
jected tor  several  seconds    to    centrifugal   action 
only,     whereby     they     are    forced     through     the 
slits,  S,   into   a   collecting  chamber  or  chambers. 
The  baffle-plates,    P,   provided   in   the   collecting 
chamber  to  facilitate  deposition  of  the  suspended 
matter,  are  so  arranged  that  particles  rebounding 
from  them  do  not  re-enter  the  sUts,  S. — A.  S. 

Lubricant  [ ;    Molasses  as  a ].      H.   Steffens, 

Zarkau.     Ger.  Pat.  290,750,  Apr.  11,  1915. 
•rHE  use  of  partially  or  completelv  desaccharified 

nol^ses  as  a  lubricant  is  claimed.     It  does  not 
minify   or   become   solid    during   use,    and    if   its 

_onsistence  or  viscosity  alters  owing  to  evaporation, 

ts  original  character  can  be  readily  restored  whOst 

t  IS  in  use. — A.  S. 


Separating  suspended  bodies  from  electrically  insulat- 
ing flnuls.  especially  gaseous  fluids  ;  Process  for 
electrically .  JK.  Moller.  Brackwcde,  Ger- 
many. Eng.  Pat.  17,175,  Julv  20.  1914.  Under 
Int.  "Conv.,  July  22,  1913. 

See  Ger.  Pat.  282,737  of  1913  ;   this  J.,  1915,  703. 

Filters.  E.  C.  B.  Marks,  London.  Prom  W.  F. 
Warden,  Cuyahoga  Falls,  Ohio,  U..S.A.  Eng. 
Pat.  5270,  A;pr.  7,  1915. 

See  U.S.  Pats.  1,140,726  and   1,140,727  of  1915  ; 
this  J.,  1915,  785. 

Roast ing-kiln    having    superposed    vaulted    hearths. 

J.  Liitjens  and  W.  Ludewig,  Hanover.    U.S.  Pat. 

l,176,070,Mar.21,1916.  Date  of  appl.,Oct.26, 1912. 
See  Ft.  Pat.  449,144  of  1912  ;    this  J.,  1913,  475. 

Fluids;  Device  for  measuring  and  for  regulating 
the  How  of  liqicid  or  gaseous  — — .  H.  M.  Liese, 
Hamburg,  Germany.  U.S.  Pat.  1,177,193,  Mar. 
28.,  1916.     Date  of  appl.,  Dec.  8,  1911. 

See  Eng.  Pat.  27,467  of  1911  ;    this  J.,  1912,  761. 

Vacuum  drying  and  impregnating  device.    Eng.  Pat. 
10,803.     See  XI. 


IIa.— FUEL ;    GAS  ;    MINERAL    OILS    AND 
WAXES. 

Fitel  economists.      W.   J.   A.   Butterfield.      J.   Gas 
Lighting,  1916,  134,  578 — 579,  627 — 628,and  679. 

From  a  consideration  of  the  practical  and  com- 
mercial aspects  of  fuel  economy,  based  on  the 
papers  of  Armstrong  and  of  Bone  (this  J.,  1916, 
220,  389),  it  is  concluded  that  the  proposal  to 
forbid  the  use  of  raw  coal  as  a  domestic  fuel  is 
impracticable.  In  the  author's  opinion,  domestic 
fuel  economy  will  be  best  etTected  l)y  extending 
the  use  of  gas,  substituting  gas  coke  and  coke 
briquettes  for  raw  coal  as  far  as  possible,  and 
enforcing  the  adoption  of  economical  grates  and 
ranges  when  raw  coal  must  be  retained  ;  and  power 
fuel  economy  by  improving  the  large  gas  engine 
and,  indirectly,  by  encouraging  the  use  of  coal  gas 
so  that  a  liberal  supply  of  gas  coke  at  a  moderate 
price  will  be  provided  for  use  as  a  boiler  fuel 
either  with  or  without  preliminary  gasification. 
For  boiler  firing  in  large  power  st-ations,  the  use 
of  raw  coal  is  more  economical  than  direct  gasifica- 
tion or  carbonisation  of  the  latter  at  low  tem- 
peratures. The  theoretical  economy  of  producer 
or  similar  gas  over  raw  coal  is  often  small,  especially 
when  the  coal  is  burnt  in  the  forni  of  dust  in  large 
modern  furnaces  ;  and  if  expensive  plant  for 
gasifying  raw  coal  is  to  be  installed  it  must  be 
capable  of  giving  an  adequate  return.  Special 
grades  of  coal,  not  ordinarily  employed  for 
domestic  or  power  purposes,  may  be  advantage- 
ously utilised  by  low-temperature  carbonisation, 
or  in  !Mond  or  Kerpely  producers,  etc.,  and  in  this 
field  there  is  ample  room  for  development  in  the 
interests  of  fuel  economy.  In  view  of  the  funda- 
mental importance  of  coal,  it  is  imperative  that 
only  the  most  economical  machinery,  labour,  and 
administration  be  employed  in  coal  mining  and 
transportation. — W.  E.  F.  P. 


Coke     breeze  ;       Vtilisation     of  — 
Z.  Ver.  Gas-  u.  Wasserfachm.   ir 


.     V.     Schon. 
i.  vei.  ^Tas-u.  >.a,»scii<»vxiiii.   in  Oester.  u.  Ung., 

1915,  55,  327—329,  347—353.      Z.  angew.  Chem., 

1916.  29,  Ref.,  29—30. 

At  the  Obuda  gas-works  satisfactory  results  have 
been  obtained  by  burning  lignite  mixed  with  25 — 
30  °o  of  coke  breeze  on  chain  grates.  In  modern 
boiler  installations,  with    the    Wilton    system    of 
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firing,  it  is  possible  to  bvirn  coko  breozo  alone, 
but  the  flues  uood  frociuont  oloanint;.  .•xnd  sometimos 
largo  quautitios  of  fuel  are  lost  in  the  ash-pit. 
When  addod  to  lignito  for  use  as  fuel  in  gas  pro- 
ducers, eoke  breezo  very  soon  causes  stoppages, 
but  a  mixture  of  breeze  with  coke  of  hazel-nut 
or  pea  size  may  he  added  witliout  untoward 
results.  A  better  method  of  utilis.-^tion  consists  in 
briquetting  the  breeze  with  lignite  tar.  Uollor 
presses  give  better  results  than  stamp  presses.  If 
pit<-h  is  used  as  binding  medium,  it  should  be 
mixed  with  the  broezo  in  the  form  of  dry  powder, 
and  the  mixture  heated  to  60°  C.  before  briquetting. 

— A.S. 

CarboH  moiioiride ;    Direct  delerminaticm  of- 


mijrtures     containitig     unsaturaled      hydrocarbons. 
A.  Piva.     Annah  Cliim.  .Vppl.,  lt)lC,  5.  82— 9;^. 

Tire  method  is  based  on  the  fact  that  carlion 
monoxide  is  rapidly  and  completely  absorbed  by 
soda-lime  at  200  " — 240"  C.  and  that  secondary 
reactions  occiu-  only  at  higher  temperatvu-es.The 
soda-hme  is  coarsely  ground  to  a  mixtiu'e  of  small 
granules  and  powder,  and  about  30  grms.  is  packed 
into  a  U-tube  of  10  mm.  internal  diara.  and  15  cm. 
high,  the  lUstance  between  the  limbs  being  10  cm. 
The  U-tube  is  placed  in  a  copper  cylinder  covered 
with  a  dist'  of  asbestos  having  holes  for  the  limbs 
of  the  tube  and  for  a  thermometer.  The  U-tube  is 
connected  on  the  one  hand  with  a  Ilempel  pipette 
containing  alkaline  pyrogallate  or  hydrosulpliite.  and 
on  the  other  with  a  Hempel  burette  containing 
water.  Tlie  gas  is  first  treated  repeatedly  with  the 
reagent  in  the  pipette  to  remove  carbon  dioxide 
and  oxygen,  and  then  the  copper  air-bath  is 
heated  to  230°  C.  and  the  gas  passed  repeatedly 
over  the  soda-limo  until  its  volume  remains  con- 
stant. The  maximum  time  required  is  15  mins., 
and  satisfactory  results  have  been  obtained  with 
illuminating  gas,  producer  gas,  and  test  mixtures 
of  carbon  monoxide  with  nitrogen,  ethylene,  and 
acetylene  respectively. — A.  S. 


Acetylene  ;      Action    of    [crude] 


ttpon    metals. 


H.    Beckleben   and   J.    Scheiber.     t'hem.-Zeit., 
1916,  40,   325. 

In  consequence  of  a  communication  from  Wa. 
Ostwald  regarding  observations  which  contra- 
dicted the  results  of  the  authors  (this  J..  1915,  214) 
and  suggested  the  possibihty  of  the  formation  of  an 
acetylide  by  the  action  of  acetylene  on  metallic 
copper,  the  experiments  have  been  repeated  and 
extended.  Crude  acetylene  containing  poly- 
merisation products,  hydrogen  sulphide,  am- 
monia, etc..  was  passed  over  copper  foil  and  the 
layer  produced  on  the  surface  examined  ;  it  did 
not  exhibit  explosive  properties  on  heating,  and 
on  boiling  another  sample  with  dilute  hydro- 
chloric acid,  no  acetylene  could  be  detected  after 
removal    of    the     hydrogen    sulphide     from    the 

fa.seous  products.  Prolonged  digestion  with  15 — 
0%  hydrochloric  acid  resulted  in  the  solution 
of  the  copper  sulpliide  in  the  layer,  and  eventually 
the  Uberation  of  acetylene,  which  must  therefore 
have  been  present  in  the  combined  state.  The 
authors  were  unable  to  decide  by  analysis  whether 
the  non-explosibility  of  the  product  was  due  to 
the  distribution  of  the  cupro-acetylido  in  the 
sulphiile,  phosphide,  oxide,  and  other  copper 
compounds,  or  to  the  presence  of  the  more  stable 
cupri-acetylido.  It  is  considered  remarkalile  that 
an  acetylide  should  Ijo  produced  in  presence  of 
hydrogen  sulphide,  as  loppcr  acetylides  are  readily 
converted  into  sulphide  by  an  irreversible  reaction 
with  the  h  deration  of  a(;etylene.  Whereas  pure 
acetylene  is  without  action  on  copper,  it  is  con- 
cluded that  crude  acetylene,  particularly  if  it 
contains  ammonia,  gives  small  amounts  of  an 
acetylide.— F.  W.  A. 


Acetylrnr  :     Dccarburisation    of by    means    of 

carftixi  dioridt:  V.  .-Vlvisi.  llass.  Min.,  Met.  e 
Chini.,  1916,  45.  1 — 3.  Amiali  Ohim.  Appl., 
1916,   5.    118—119. 

In  the  utilisation  of  acetylene  for  heating  and 
lighting,  the  consumption  of  the  gas  may  bo  con- 
siderably rodui-ed  and  the  ch.-vr.ider  of  the  flame 
modilied  by  introducing  carbon  dioxide  at  the 
point  of  ignition,  when  the  following  reactions 
occur  :    2C0,  4-20.11, =G,n,-l-4C()  ; 

C,H,-|-0O;=0H.-f  200.— A.  S. 

Water-gas   tar  ;     Burning    and    di.itilling .     C. 

Otten,  jun.  New  England  Assoc.  Gas  Eng., 
Feb.  16,  1916.  J.  Gas  Lighting,  1916,  134, 
140—141. 

SiN-CK  Sept.  13,  1914,  the  boilers  at  the  Haverhill 
(Mass.,  U.S.A.)  G,'\slight  Oo.'s  works  have  been 
fired  entirely  with  watev-g.as  tar.  There  are  two 
horizontal  return  tubidar  boilers  (72  in.  diam.  by 
19  ft.  6  in.  long,  with  92  tubes,  and  78  in.  diam. 
by  21  ft.  6  in.  long,  with  120  tubes,  respectively), 
and  e.TrCh  is  fired  by  means  of  a  "  Best's  No.  2  " 
burner  inserted  tlirough  the  centre  of  the  front 
\\all  of  the  boiler  setting,  the  fire-dooi-s  being 
bricked  up  and  chequer-bricks  placed  on  the  grate, 
but  spaces  lieing  left  to  allow  sufficient  air  to  be 
ilrawn  in.  The  bridge  wall  is  cut  down  to  about 
the  level  of  I  the  chequer-bricks  on  the  grate.  A 
gas  burner  is  provided  to  ignite  the  tar  when 
neces.sary.  In  two  trials  39,300  and  40,200  11).  of 
water  were  evaporated  from  and  at  212''F.  (100^  0.) 
by  3075  and  3092  lb.  of  tar  respectively.  One 
boiler  has  been  fired  with  oil  for  314  days  and  the 
other  for  186  days  ;  the  brickwork  of  the  boiler 
setting  has  required  no  repairs  except  a  little 
pointing-up  at  intervals,  and  no  noticeable  wear 
of  the  boiler  tubes  or  shell  has  occurred. 

By  distilling  water-gas  tar  \vit.h  steam  at  40 — 
60  lb.  pressure,  6— lO"^  of  light  oil  (15—20%  dis- 
tUling  up  to  135°  C,  calorific  value  17,800  B.Th.U. 
per  lb.)  has  been  recovered. — A.  S. 

Natural-gas  industry,  its  progress  and  importance. 
J.  A.  L.  Henderson.  Inst.  Petrol.  Techn.,  Mar., 
1916.  [Advance  proof.]  (See  also  this  J., 
1915,  131.) 

The  value  of  the  natural  gas  produced  in  the 
United  States  increased  from  £3,143,000  in  1898 
to  £19,336,000  in  1914  (44  ^o  of  the  value  of  the 
petroleum  output),  the  latter  figure  representing 
a  production  of  about  591,867  million  cub.  ft.,  or 
about  13,211,300  long  tons.  Canada  produced  gas  ! 
to  the  value  of  £750,259  in  1914,  and  the  total 
production  in  the  United  States  and  Canada  up  to 
the  end  of  1914  exceeded  £217,000,000  and 
£4,423,000,  respectively,  in  value.  In  1914  the 
average  price  was  8d.  per  1000  culj.  ft.  for  all 
purposes  and  Is.  2d.  for  purely  domestic  uses  ;  on 
a  tiiermal  basis  the  latter  represents  only  one- 
quarter  the  price  paid  for  London  gas  (2s.  4d.  per 
1000  cub.  ft.).  The  extent  of  the  gas  fields  in  the 
United  States  has  been  estimated  by  the  Geological 
Survey  at  9365  sq.  miles,  but  lO.tiOO.OOO  acres 
(about  1(),560  sq.  miles)  were  under  the  control  of 
various  natural-gas  undertakings  in  1914.  Enor- 
mous wastage  of  gas,  from  preventable  and 
liith(>i-to  unpreventable  causes,  has  been  a  prom- 
inent feature  of  the  industry  from  its  incef)tion. 
Attemj^ts  are  now  being  made  in  California  to 
store  superfluous  gas  in  dry  or  exhausted  sands  in 
neiglU)ouring  wells.  Keferencc  is  madc^  to  the 
possibilities  of  tlu;  Triassic-Jurassic  artesian  basin 
of  Australia,  in  whicli  15  bore-hole.s — vielding  flows 
of  inflammable  gas  up  to  1,000,000  cub.  ft.  per 
day  in  association  with  minotalisctil  artesian  water 
and  occasional  small  (|uantities  of  petroleum — have 
been  sunk  in  Queensland  and  New  South  Wales. 
At  Kissarmas,  'IVatLsvlvania,  initial  flows  amount- 
ing to  over  82,000,000  cub.  ft.  per  day  from  19 


Vol.  XXXV.,  No.  9.]  Cl.   11a.— fuel  ;    GAS  ;  MINERAL  OILS  AND  WAXES. 


525 


shallow  wells  have  been  developed  during  recent 
years.  Thore  is  a  relatively  small  output  in 
Russia;  the  production  of  Italy  amouiitt'd  to 
212,3311.000  cub.  ft.  in  lOKi.  .Statistics  of  the 
naturfvl-gas  gasoline  industry  show  an  almost 
six-fold  increase  in  production  and  value  from 
1911  to  li.>14,  the  production  for  the  latter  vear 
being  42.t)52.():!2  l".S.  f;aUs.  and  the  value  £038.200  ; 
the  average  prices  in  1013  and  101 1  were  od.  and 
3|d.  per  U..S.  gall.,  respectively.  Three  methods 
are  in  use  for  extracting  gasoline  (from  "  wet  "  or 
"  casing-head  "  gas),  namely  :  compression  accom- 
panied by  cooling — liy  which  method  nearly  the 
whole  oiitptit  is  produced  ;  cooling  by  means  of  a 
refrigerant  at  low  pressures  ;  and  absorption  in 
heavy  oil,  under  pressure. — W.  E.  F.  P. 

Hydrocarbons    produced     by    cracking    petroleum ; 

Equilibrium  relations  among  aromatic .  W   F. 

Kittman  and  T.  J.  Twomev.  J.  Ind.  Eng.  Chem., 

IttlO.  8,  20 — 22. 
Ukfin'ITE  relations  exist  between  the  percentages 
of  various  aromatic  compounds  present  in  the  oil 
obtained  when  petroleum  is  cracked,  the  propor- 
tions depending  on  the  degree  of  cracking.  The 
following  results  (percentages  by  weight)  were 
obtained  in  a  series  of  experiments  : — 


separately  by  Watson's  method,  in  which  the  gas 
or  \apour  is  drawn  through  a  standard  aperture 
in  a  thin  metal  plate  and  the  dill'erence  of  pressure 
betULH-n  the  two  sides  of  the  plate  noted.  A 
series  of  "  exhaust-gas  charts  "  is  given  by  means 
of  which  the  ratio  of  air  to  fuel  in  the  mixture 
supplied  to  an  engine  may  be  determined  from  the 
proportions  of  carbon  dioxide,  carbon  monoxide, 
and  oxygen  in  the  exhaust  gases.  Each  chart 
consists  of  a  set  of  curves  ol)tained  by  plotting  on  a 
"  strength  of  mixture  "  base  the  percentages 
of  the  above  constituents  in  the  exhaust  gases, 
the  strength  of  mixture  being  expressed  as  the 
ratio  of  air  to  fuel  by  weight.  The  composition 
of  the  products  resulting  from  the  explosion  of 
volatile  luels  with  air  is  practically  the  same 
whether  explosion  be  elTeeted  in  a  small  vessel  or 
an  engine  cylinder,  so  that  an  exhaust  gas  chart 
prepared  from  explosion-vessel  tests  of  the  fuel 
employed  can  be  used  to  determine  with  con- 
siderable accuracy  the  stiength  of  mixture  supplied 
to  an  engine.  Engine-exhaust  gases  contain  little, 
if  any.  unsaturated  or  saturated  hydrocarbons, 
and  the  proportion  of  hydrogen  in  exhausts 
increases  rapidly  with  the  strength  of  the  fuel-air 
mixture  used.  Watson  and  others  having  already 
shown  that  the  thermal  efticiency  of  an  explosion 
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650 

15 
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15 
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20-2 
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15 

23-5 
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0-0 

0-0 
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625 

14 

30-0 

0-938 

12-3 

13-4 
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0-0 

0-0 
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15 
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0-900 

7-9 

12-0 

7-1 

0-0 

0-0 

200 

550 

14 

55-0 

0-837 

0-0 

4-0 

2-8 

0-0 

0-0 

Toluene  and  xylene  show  the  same  variations  in 
percentage  formation  ;  both  are  at  a  maximum  in 
a  recovered  oil  of  sp.gr.  about  0-95.  Benzene 
formation  requires  a  more  vigorous  cracking  than 
is  needed  for  the  product  ion  of  toluene  and  xylene. 
Naphthalene  begins  to  form  at  about  the  point 
where  the  toluene-xylene  content  passes  its 
maximum,  indicating  that  naphthalene  is  a  product 
of  the  decomposition  of  the  monocyclic  hydro- 
carbons ;  the  same  applies  to  the  formation  of 
anthracene.  The  quantities  of  benzene,  toluene, 
and  xylene  in  the  primary  fraction  of  the  re- 
distilled oil  (up  to  175°  C.)  may  be  determined  by 
a  method  described  bv  Rittman.  Twomev,  and 
Egloff  (this  J.,  1915.  lOSO  ;  see  also  this  J.,"  1916, 
105,  169,  and  296).— W.  P.  S. 

Liquid-fuel  engines ;     Composition  of  the  exhaust 

from .     R.  W.  Penning.     Inst.  Mech.  Eng., 

-Mar.  17.  1916.  Engineering";  1910,  101,288 — 292, 
336— 33S. 

Mixtures  of  air  and  vaporised  fuel  in  known 
proportions  were  exploded  in  the  small  (50 — 100  c.c.) 
explosion  vessel  of  a  Macfarlane  and  Caldwell 
gas-analysis  apparatus,  and  successive  deter- 
minations made  of  carbon  dioxide  and  oxygen. 
h>avy  hydrocarbons,  carbon  monoxide,  and 
iiydrogen  in  the  products  of  combustion.  Hexane 
>iid  benzene  were  used  as  standards,  and  petrol 
Bowley's  Special)  and  benzol  as  commercial 
,  lels.  For  purposes  of  comparison  samples  were 
jilso  taken  from  the  exhaust  of  a  single-cvlinder 
sleeve- valve  engine  (102  mm.  diam.  bv  129  mm. 
stroke,  running  at  SCO  revs,  per  min.),  in  which 
x'trol-air  and  benzol-air  mixtures  were  used,  the 
iroportions  of  fuel  and  air  in  these  being  measured 


engine  is  affected  considerably  by  the  strength  of 
the  fuel-air  mixture  employed,  the  author  urges 
the  adoption  of  the  exhaust-gas  chart  method 
for  setting  carburettors  so  as  to  lessen  carbonisa- 
tion and  promote  fuel  economy. — W.  E.  F.  P. 

Asphalt;    Examination  oi •.     31.  Gary.     Mitt. 

K.  Materialpriit.,  1916,  33,  210— 220. 

A  DESCRIPTION"  is  given  of  Richardson's  "  penetro- 
meter." wliich  measures  the  degree  of  penetration 
of  a  needle  point,  and  of  the  "  ductilometer," 
which  measures  the  length  to  which  a  prepa,red 
slab  of  the  material  can  be  dra\yn  without  breaking. 
Tests  made  with  typical  samples  of  asphalts  of 
different  kinds  showed  that  the  differences  in  the 
degrees  of  softness  increased  with  rise  of  tempera- 
ture from  15°  to  25°  C,  the  increase  being  more 
rapid  in  the  case  of  the  softer  materials.  The 
softness  is  therefore  most  suitably  determined 
at  25°  C.  The  materials  examined  could  be 
classified  into  three  well-defined  groups,  viz. 
{a)  hard,  1-9  to  -ll  ;  (6)  semi-soft,  101  to  15-9  ; 
and  (c)  .soft,  29-4  to  42-9  degrees  of  softness  as 
measured  in  the  penetrometer  (each  degree 
indicates  a  penetration  of  01  mm.).  All  materials 
with  a  softness  of  le.?s  than  5  should  be  described 
as  having  dactilitv  =  0,  since  they  cannot  be  tested 
in  the  inacliine."  At  the  other  extreme  are 
asphalts  with  a  ductilitv  of  over  100  cm.,  which 
also  cannot  be  tested  directly.  Softness  and 
ductilitv  do  not  show  parallel  results.  For 
instance,  certain  substances  of  moderate  softness 
(e  a.,  some  distillation  residues)  may  show  very 
pronounced  ductility.  The  effects  of  dUuting 
asphalts  and  bitumens  with  paraffin  oil  to 
approximately  the  same  degree  of  softness  before 
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teeting  the  ductility,  indicat«-d  that  softness  and 
duotiUty  are  influeiu-id  in  a  difforont  way  by 
dilution  with  oil.  When  tlu>  constituents  which 
iufluonce  the  ductility,  have  been  removed  by 
heatins;.  the  original  ductility  cannot  be  restored 
oven  when  the  material  is  brought  to  its  orifrinal 
deiiree  of  st>ftn»'ss.  To  avoid  ch-nnges  and  loss 
of  "volatile  constituent.*  ivs  far  as  possible,  only  as 
much  of  the  material  should  be  melted  as  is 
required  to  fill  the  moulds  of  the  apparatus. 
Results  are  given  showing  the  effect  of  the  tempera- 
ture and  length  of  heating  when  melting  on  the 
results  of  the  penetration  test. 

Asphalts  and  asphaltic  material  containing 
less  than  96"^  of  bitumen  cannot  be  directly 
tested  for  ductility.  In  such  cases  the  bitumen 
should  be  extracted  in  a  Soxhlet  apparatus  with 
chloroform,  the  solvent  evaporated,  and  the 
residue  dried  at  130'  C.  until  no  odour  of  chloro- 
form is  perceptible.  Bitumens  thtis  prepared 
troin  (1)  Trinidad  asphalt,  (2)  Bermuda  asphalt, 
and  (3)  a.sphalt  ma.stic  %vith  natural  asphalt 
gave  the  following  results: — (1)  Softness  12, 
ductility  0  ;  (2)  softne.ss  42.  ductility  over  100  ; 
(3)  softness  44.  ductility  3-5.  After  the  addition 
of  IS^o  of  paraffin  oil  (sp.  gr.  0-920)  to  (1)  the 
softness  was  45  degrees,  while  the  addition  of 
S^u  of  oil  to  (3)  raised  the  softness  to  tiT  degrees. 
Hence,  in  judging  of  the  value  of  asphalts  and 
mixtures,  tests  of  the  extracted  bitumen  and  of 
the  behaviour  of  the  sample  in  admixture  with  oil 
are  indispensable. — C.  A.  M. 

Bituminous  maleriaU  ;    Neio  penetration  needle  for 

ti«e    in   ttsiing .      C.    S.    Reeve   and   F.    P. 

Pritchard.    J.  Agric.  Res.,  1916.  5,  1121—1126. 

A  ST.\NDARD  needle  is  matle  from  a  2  in.  length  of 
0-041  in.  annealed  steel  drill  rod.  This  is  placed 
in  the  chuck  of  a  lathe  at  high  speed  and  pointed 
■with  a  file,  so  that  it  tapers  from  a  point  J  in.  from 
the  end  to  a  point.  The  needle  is  then  tempered, 
ground  to  a  sharp  needle-point,  smoothed  and 
poUshed  with  emery  dust,  crocus  cloth  and  rouge, 
and  finished  on  a  bulling  wheel.  The  needle  above 
the  tapered  portion  must  be  exactly  004  in.  in 
diameter,  and  the  point  must  be  smooth  and 
sharp  enough  to  penetrate  ordinary  ^^Titing  paper 
without  sticking. — C.  A.  M. 

yaphthenie  acids.  G.  von  Kozicki  and  S.  von  Pilat. 
Petroleum.  1916,  II,  310—316.  Z.  angew. 
Chem.,  1916.  29,  Ref.,  175. 

The  crude  naphthenic  acids  (sp.  gr.  0-9403  at  15°  C.) 
isolated  from  a  Galician  petroleum  distillate  of 
sp.  gr.  0-8127  and  fla.sh  point  33'  C,  were  purified 
by  conversion  into  potassium  salts  and  extraction 
with  petroleum  spirit,  and  were  then  methylated 
and  the  methyl  esters  .subjected  to  fractional 
distillation.  By  saponification  of  the  various 
fractions  the  naphthenic  acids  from  CjHjjCOjH 
up  to  Ci.HjjCOiH  were  isolated.  The  calcium, 
manganese,  cobalt,  and  magnesium  salts,  the 
dinitrophenyl  ester,  the  amide,  and  the  nitrile 
of  the  dodecanaphthenecarboxylic  acid  were 
prepared,  and  the  nitrile  was  converted  into  the 
corresponding  amine,  which  was  characterised  by 
means  of  its  acetyl  derivative  and  oxalate.  The 
results  of  the  experiments  afford  conclusive  proof 
that   the  naphthenic   acids   are   carboxvlic   acids. 

■— A.  S. 

Means  for  dealing  with  arsenical  sulphuric  acid  in 
the  manufacture  of  ammonium  sulphate.  Parrish. 
See  VII. 

yetc  accurate  method  o/  gas  analysis.    Krone.    See 
XXIII. 

Reagents  for  use  in  gas  analysis.  II.  Chrortunta 
chloride.     Anderson  and  Riffle.     See  XXIII. 


Reagents  jar  use  in  gas  analysis.  III.  Specific 
absorption  of  alkaline  pyrogallol  in  various 
pipettes.  Pipelles  especially  adaplal  for  use  icilh 
alKaline  pyrogalhl.  IV.  Phosphorus  in  solution. 
Andt>rson.     See  XXIII. 

P.\TEXTS. 

Lignite,  brotrn  coal.  peat,  irood.  and  the  lik-e  raio 

fuel  materials  ;    Process  for  the  trctitnient  of . 

Bogwood  G.m.b.H..  Munich.  Assignees  of  C. 
Melhardt.  Sternberg.  German  v.  Eng.  Pat. 
24.299,  Dec.  IS.  1914.  Under  Int.  Conv., 
Dec.  5,   1913. 

The  material  is  dried  at  a  temperature  rising  from 
2.">'to  70' C,  and  then  heated  to  180' — 250°  C. 
in  a,  closed  chamVier  at  atmospheric  pressure 
till  all  water  vapour,  carbon  monoxide  and  dioxide, 
and  nitrogen  have  been  driven  off.  The  jush  may 
be  removed  by  washing  in  water  or  dilute  salt 
solution  in  the  usual  manner.  (Reference  is 
directed  in  pursuance  of  .Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act.  1907.  to  Eng.  Pats.  2831 
of  1870,  22.381  of  1902  and  27,397  of  1904  ;  see 
Ft.  Pats.  326.320  and  349,139,  this  J..  1003,  791  ; 
1905,    612).— W.  F.  F. 

Coal  icash  iraier  and  the  like  :  Apparatus  for  treating 

.     W.  Hargreaves.  Rothwell.  il.  t'harlton, 

Whitwood.  Yorks..  R.  Wilson,  Bishop  Auckland, 
Durham,  and  W.  M.  Mackev,  Leeds.  Eng.  Pat. 
8587,  June   10.   1915. 

The  wash  water  is  delivered  to  a  tank  of  inverted 
conical  form  through  perforations  at  the  bottom 
of  the  side  walls.  The  water  flows  upwards  at  a 
gradually  decreasing  rate  whereby  the  fine  coal  is 
carried  over  into  a  discharge  gutter  and  the  dirt 
tends  to   settle.— W.  F.  F. 

Fuel  containing  spent  fullers'  earth.  X.  .Sulzberger, 
Xew  York.  T.S.  Pat.  1.174.199,  Mar.  7,  1916. 
Date  of  appl.,  Xov.  16,  1915. 

A  MIXTURE  of  finely  divided  coal  and  spent  fullers' 
earth  which  has  been  used  in  treating  fatty 
material,  is  made  into  briquettes. — W.  F.  F. 

Briqtteliing  process  for  coal,  fodder,  and  the  like, 
using  rice  st/irch  as  binding  medium.  R.  Richter, 
Dresden.     Ger.  Pat.   290,528,   June  27,   1915. 

Rice  waste  containing  oU  in  addition  to  starch 
is  used  as  binding  medium. — A.  S. 

Briquettes  ;    Apparatus  for  the  continuous  coking  of  \ 

the    binding    medium    in .      Maschinenbau-  : 

Anstalt     Humboldt.    Coln-Kalk.  Ger.    Pat.  | 

290,707,  XoT.  24,   1914.  | 

The  briquettes  pass  downwards  by  gravity  tlu-ough  : 
the  coking  chamber,  meeting  an  upward  ciurent  of 
hot  air  by  which  the  coking  is  effected.  In  the 
lower  part  of  the  chamber  supports  are  provided 
which  take  part  of  the  weight  of  the  briquettes 
and  these  are  then  discharged  tlirough  openings 
in  a  rotary  discharge  plate,  whilst  at  the  same  time 
cold  air  is  drawn  in  through  the  openings  to  cool 
the   briquettes. — A.  S. 

L.    Robert, 
.iVltrahlstedt. 


Firing    icith    dust  ;     Method   of 

Hamlnirg,     and     A.     J.     Irinvi, 

Ger.  Pat.   290.708,   June  7,   1914.  , 

The  use  of  pitch  dust  as  fuel  is  claimed.  Mocbl 
higher  temperatures  can  be  obtained  than  with' 
coal  dust. — A.  S.  I 

Coal  and  other  material  ;    Process  for  treating • 

L.  P.  Burrows,  Ottawa,  Canada.  Eng.  Pat.  1206. 
Jan.  25.  1915. 
Coal  is  heated  and  agitated  in  a  revolving  drun 
and  subjected  to  the  action  of  steam  which  has  beei 
expanded,  free<l  from  moisture,  and  then  highl\ 
superheated.     The  resulting  gaseous  product  ma; 
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be  partly  used  in  heating  the  coal,  and  the  steam 
is  genei'.iteil  and  siiperlipated  liy  the  heat  of  the 
combustion  chamliei'.  Tlie  liquid  distillation  pro- 
iluits  are  sepaivitod  and  consist  of  liydrocarlions 
suitable  for  use  as  paint,  lubricatinjr.  or  illuminat- 
ing oil,  and  also  a  low-boiling  product  similar  to 
gasoline.  (Reference  is  directed  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs  Act, 
1907,  to  Eng.  Pat.  371 1  of  190:!.)— W.  F.  F. 

Cokino  plants  ;  Process  and  means  for  conlrolUng 
eomhnslion  in .  H.  Koppere,  Essen,  Ger- 
many, Assignor  to  H.  Koppers  Co.  U.S.  Pats. 
I,17(!,0ti6  and  1.176.067.  Mar.  21.  1916.  Dates 
of  appl..  June  S  and  June  9,  1914. 

The  combvi.stion  chambers  are  supplied  either  with 
producer  gas  poor  in  hydrogen  or  with  coke-oven 
iras  rich  in  hydrogen.  In  the  first  case  the  gas  is 
preheatetl  by  passing  through  regeneratore,  and 
in  the  .second  case  the  fuel  gas  is  diluted  with  a 
neutral  gas,  e.ij.,  llue-gases.  so  as  to  increase  the 
size  of  the  flame  to  give  the  same  iinifonnity  of 
heating  as  in  the  first  case.  The  air  for  com- 
bustion in  both  cases  is  preheated  by  passing 
through  regenerators. — W.  F.  F. 

Cokc-orcn.     Gebr.  Hinselmanii,  Essen.     Ger.  Pat. 
289,082,  Xov.  29,  1913. 

The  oven  is  heated  from  below  with  either  rich 
gas  or  low-grade  gas,  and  air  heaters  are  arranged 
laterally  alongside  the  battery  of  ovens.  The  low- 
grade  gas  is  preheated  in  small  heat  recuperators 
interposed  between  the  blocks  carrying  the  burner 
nozzles  for  the  rich  gas,  i.e.,  one  below  each 
heating  wall  but  above  the  main  sole-flue.  Behind 
each  of  these  heat  recuperators,  in  the  waste  gas 
flue,  is  a  regulating  device,  accessible  from  the 
main  sole-flue.  The  blocks  carrjdng  the  burner 
nozzles  are  moinited  so  that  they  can  be  swung 
round  on  a  vertical  axis  to  allow  of  heating  the 
oven  with  either  rich  gas  or  low-grade  gas  as 
desired. — A.  S. 

[Gas]  retort  sfructtires  ;  Method  of  constructing  and 

heatiwj .     H.  A.  Carpenter,  .Sewickley,  Pa., 

Assignor  to  Riter-Conley  Manufacturing  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1.174,390,  Mar.  7, 
1916.     Date  of  appl.,  June  18,  1915. 

Retorts  for  making  coal  gas  are  built  of  blocks 
of  refi-actory  material  which  expand  and  contract 
as  units.  i>y  the  expansion  of  the  blocks  the 
etnicture  is  brought  to  a  condition  suitable  for  the 
distillation  of  coal  by  the  time  it  reaches  the 
working  temperature. — W.  F.  F. 

Coal-gas  apparatus.     C.  S.  Chrisman,  West  Chester, 

Assignor  to  The  United  Gas  Improvement  Co., 

Philadelphia.  Pa.     U.S.  Pat.  1,176.432,  Mar.  21, 

191C.     Date  of  appl.,  Sept.  11,  1913. 

An  installation  for  tlie  manufacture  of  coal  gas 

includes  a  gas  producer,  a   combustion  chamber 

'  ommunicating  with  the  producer,  and  a  number 

"f  vertical  retorts,  one  of  wliich  communicates  at 

he   bottom   with   the   producer  and    supplies   it 

inifornily   with    coke.     Means   are    provided    for 

iidjusting  the  pressure  at  the  base  of  this  retort, 

in  order  to  exclude  producer  gas. — J.  B.  C.  K. 

Benzol  in  gas  ;  Process  of  and  apparatus  for  deter- 
mining [delecting} .     C.  L.  O.  Graul,  Chicago, 

HI.,  Assignor  to  Semet-Solvav  Co.,  .Solvay,  N.Y. 
U.S.  Pat.  1,163,654,  Dec.  14,  1915.  Date  of 
appl.,  Feb.  2,  1915. 

After  passing  through  a  benzol  absorber,  the  gas 
■^  passed  thi-ough  picric  acid  to  absorb  naphthalene 
md  then  divided  into  two  parts.  One  part  passes 
■  urough  a  pressure  regulator  direct  to  an  Argand 
"urner,  while  the  other  part  passes  tlirough  an  oil 
•ath  to  remove  any  residual  benzol  and  through 
i  pressure  regulator  to  a  similar  Argand  burner. 


The  luminosities  of  the  two  gas  flames  are  com- 
pared photometrically,  the  pi-esence  of  benzol  in 
the  untreated  gas  bt-ing  indicated  by  a  higher 
luminosity. — W.  F.  P. 

Producer  gas  plants,  particularly  suction  gas  plantg. 
K.  I.  Crossley  and  F.  Fielden,  Manchester. 
Eng.  Pat.  14,830,  Oct.  20,  1915. 

The  gas-outlet  pipe  of  the  producer  is  designed 
with  its  mouth  pointing  upwards,  and  is  provided, 
for  clearing  purposes,  with  scrapers  capable  of 
being  worked  in  straight  lines  along  the  pipe 
without  interfering  with  the  production  of  gas. 

—J.  B.  C.  K. 

Producer-gas  ;  Process  of  generating  and  utilising 

.     G.  M.  S.  Tait,  Montclair,  X.J.,  Assignor 

to  Tait  Producer  Co.,  New  York.  U.S.  Pat. 
l,175,191,Mar.l4,1910.  Dateofappl.,Jan.ll.l910. 

Air  is  supplied  to  a  bed  of  fuel  at  a  pressure  above 
atmospheric  which  can  be  regulated  by  the 
exhaust  pressure  of  a  gas  engine,  and  the  gas  is 
withdrawn  from  an  intermediate  point  of  the  Ised 
by  the  suction  of  the  engine.  The  hydrocarbon 
gas  evolved  from  the  fresh  fuel,  or  liquid  hydro- 
carbon, is  supplied  to  a  moderately  heated  zone 
and  the  resulting  gas  is  drawn  off  vritb.  the  pro- 
ducer gas. — W.  F.  F. 

Coke  and  gas  ;  Process  of  producing from  fluid 

hydrocarbon.  L.  P.  Lowe,  San  Francisco,  Cal. 
U.S.  Pat.  1,174,511,  Mar.  7,  1916.  Date  of 
appl.,  Apr.  29,  1914. 

Finely  divided  liquid  hydrocarbon  is  passed  into 
a  bed  of  incande.9cent  soUd  fuel,  hydrogen  being 
liberated  and  carbon  deposited.  .Sufficient  air  is 
admitted  partly  to  burn  the  carbon,  and  the  cycle 
is  repeated.— W.  F.  F. 

Gas  ;  Apparatus  for  making  - 


■  from  liquid  hydro- 
carbons. Process  of  making  gas.  W.  C.  Dayton, 
Assignor  to  G.  H.  .Smith,  Buffalo.  N.Y.  U.S. 
Pats.  U)  1,174.970  and  (b)  1.174.971,  Mar.  14, 
1916.  Dates  of  appl.,  Apr.29,1914andJan.25,1915. 

(A)  Air  and  hydrocarbon  are  forced  by  separate 
pumps  into  a  mixing  de^-ice  in  predetermined  pro- 
portions, which  are  maintained  constant  while  the 
air  pressure  may  vai-y.  The  mixture  passes  to  a 
heated  retort  where  it  is  partly  burnt,  and  the 
products  of  combustion  are  delivered  to  a  gaso- 
meter, means  being  provided  to  keep  the  volume 
constant  notwithstanding  a  varialile  demand. 
(b)  Air  is  delivered  to  a  mixing  de^^ce  at  a  pres- 
sure varying  with  the  required  rate  of  delivery  of 
gas.  Oil  from  an  adjacent  supply,  at  a  constant 
but  negligible  head  to  avoid  frictional  and  inertia 
variations  of  flow,  is  also  delivered  to  the  mixer  by 
an  injector  so  that  its  ratio  to  the  air  remains 
constant,  the  quantity  of  air  being  sufficient  for 
partial  combustion.  The  pressure  of  the  oil  is  the 
difference  between  the  initial  air  pressure  and  its 
pressure  after  partial  expansion  in  the  mixer.  The 
mixture  passes  to  a  heated  zone  for  combustion, 
from  wliich  the  resulting  gas  of  substantially 
constant  composition  and  calorific  value  is  ■wilh- 
dra-n-n.— W.  F.  F. 

{Hydrogen  from  other]  gases  ;  Apparatus  for  separat- 
ing  .     W.  O.  SnelUng.  Pittsburgh,  Pa.     U.S. 

Pat.  1,174.631,  Mar.  7,  1916.  Date  of  appl., 
Sept.  17,  1914. 
A  SHEET  of  platinum  about  0001  inch  thick  is 
mounttd  on  or  between  porous  supports  and 
heated,  when  it  becomes  permeable  to  hydrogen. 
The  gas  mixture  is  brought  into  contact  with  one 
side  of  the  platinum. — W.  F.  F. 


Lighting  and  heating  gases;  Purification  of 

fro7n  hydrogen  stilphide  and  ammonia.  L.  Berg- 
feld,  Durlach.     Ger.  Pat.  290,509,  Sept.  3,  1912. 

The  gas  is  washed  w^th  a  solution  of  ammonium 
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bisulphite  containing  excess  of  sulphur  dioxide, 
whiih  al)sorl>s  both  the  ammonia  and  tho  hydrtigen 
sulphide.  The  gas  is  tlien  treated  further  with  a 
sulphite  solution  whieh  h'ls  been  rendered  slightly 
alkaline  by  spraying  it  through  the  crude  gas,  ana 
the  eireulation  of  this  solution  is  so  controlled  by 
means  of  a  Bergfeld  "■  neutral  holder  "  that  the 
pas  leaves  the  second  washer  completely  free  from 
acid  and  alkaline  constituents.  The  main  wash- 
liquor  from  the  first  washer  Hows  direct  to  a  settling 
tank  or  filter,  and  part  of  the  separated  sulphur  is 
burnt  to  sulphur  dioxide,  wliieh  is  used  to  re- 
generate the  wash-liquor  for  use  again,  thus 
rendering  the  process  continuous.  Easily  soluble 
ammonium  polythionates  gradually  accunuilate  in 
the  wash-liquor,  and  to  recover  the  ammonia,  the 
solution  is  heated  first  by  means  of  the  hot  re- 
generated wash-liquor  after  the  latter  has  been 
saturated  with  sulphur  dioxide,  and  further  by  the 
heat  of  combustion  of  the  suli>hur  to  sulphur 
dioxide  (see  above).  In  t  his  way  the  pol yt  hionates 
are  decomposed  with  formation  of  ammonium 
sulphate,  sulphur,  and  sulphur  dioxide. — A.  S. 

Hydrocarbon  oils;  Apparatus  for  treating- 


■for 
the  production  of  bodies  suitable  for  use  in  lieu  of 
gasoline  or  naphtha.  II.  J.  C.  Forrester.  London. 
Prom  New  Process  Oil  Co.,  .St .  Louis,  JIo.,  U.S.A. 
Eng.  Pat.  485t>.  Mar.  29.  191.5. 

Hydrocarbon  oil  and  water  are  fed  from  separate 
reservoirs  under  pressure  to  a  retort  kept  at 
600"— 800=  F.  (31.5"— 430' C.)  for  petroleum  gas 
oil,  or  1200'=— 1400=  F.  (650°— 760°  C.)  for  kerosene. 
The  gaseous  products  pass  through  a  hand- 
operated  valve  to  a  condenser  connected  to  a 
closed  receiver,  so  that  a  pressure  of  3 — 10  atmos- 
pheres is  maintained  in  the  retort  and  a  similar  or 
lower  pressure  m  the  condenser. — W.  F.  F. 

Lubricating  oils  ;    Process  of  purifying  used  - 


C.  J.  .Skidmore  and  P.  F.  Conertv,  New  York. 
Eng.  Pat.  14.781.  Oct.  19,  1915."  Under  Int. 
Conv.,  Oct.  24,   1914. 

The  oil.  e.g.,  lubricating  oil  from  internal  com- 
bustion engines,  is  agitated  with  an  aqueous  solu- 
tion of  an  alkaline  phosphate,  e.g..  trisodium  phos- 
phate, by  pas.sing  air  through  the  mixture  for  1  hour, 
the  liquid  being  heated  to  about  130°  F.  (55°  C). 
The  mixture  is  allowed  to  settle  for  about  24  hours, 
when  it  separates  into  three  layers,  the  purified 
oil  at  the  top,  the  impurities  in  the  middle,  and 
the  aqueous  solution  at  the  bottom. — W.  F.  F. 

Paraffin  ;    Method  of  refining .     Allgem.  Ges. 

£.    Chem.    Ind.    m.    b.    H.,    Berlin.     Ger.    Pat. 

289,879,  Feb.   4,   1914.     Addition  to  Ger.  Pat. 

276,994  of  1913  (this  J.,  1914,  1149). 
Solid  paraffin,  obtained,  for  example,  as  described 
in  the  principal  patent,  is  treated  with  liquefied 
sulphur  dioxide,  at  a  temperature  at  which  the 
purified  paraffin  Ls  liquid.  Impurities  are  thus 
removed  in  solution. — F.  Sodn. 

Hydrocarbons  such  as  petroleum  or  the  like  ;    Do- 

sulphurisation    of .     F.    Bergius,    Hanover, 

and  A.-G.  fiir  Petroleumind.,  Nuremberg.  Ger. 
Pat.  290,563,  Nov.  30,   1913. 

Petroleum  and  its  products,  other  mineral  oils, 
bitumen,  and  similar  substances  are  desulphurised 
by  mixing  them  with  metallic  oxides  or  hydroxides 
and  hf^ting  them  to  above  200°  C.  under  such  a 
gaseous  pressure  that  they  remain  in  the  liquid 
state.  The  pressure  is  preferably  produced  by 
means  of  hydrogen. — A.  S. 

Sulphurir.   acid  from   the  waste  acid  of  petroleum 

faciorif^  ;    Process  of  recovering .     V.  C.  C. 

van  Voorhout,  The  Hague,  Holland.  Eng.  Pat. 
12,363,  Aug.  27,   1915. 

The  waste  acid  after  dilution  with  water  to  about 


52°  B.  (sp.  gr.  l-5t>3)  is  placed  in  a  lead-lined, 
steam-jacketed  autoclave,  and  carbon  dioxide  is 
forced  in  imtil  the  pre.ss\u'o  reaches  7  atmospheres. 
Steam  is  then  passed  thnnigh  the  jark<>t  until  the 
pressure  within  the  autoelave  has  risen  to  10  atmo- 
spheres. The  heating  is  maiiitaiixed  for  two  hours, 
when  the  acid  will  have  si'pavateil  frmu  the  t.ar 
without  any  formation  of  sulphur  dioxide  or 
anhydrous  sulphuric  acid.  The  acid  and  tar  are 
then  lilown  out  of  the  autoclave  separately.  The 
CArbon  dioxide  is  washed  and  used  again. — W.  H.  C. 

Recovering  hydrocarbons  from  absorbing  oils  ; 
Apparatus  for — ■ — .  F.  Piining.  Chicago,  HI., 
Assignor  to  H.  Koppers  Co.  U..S.  Pat.  1,176,094, 
Mar."^  21,  1916.     Bate  of  appl.,  Oct.  20,  1913. 

The  aVisorbing  oil  is  passed  first  throvigh  a  lieat 
exchanger,  where  it  is  heateil  l)y  the  vapours 
coming  from  the  still,  then  through  a  second  heat 
exchanger  where  it  is  heated  by  the  hot  exh.austed 
absorbing  oil  coming  from  the  still,  and  finally 
through  a  third  heat  exch.anger  where  it  is  heated 
by  steam.  The  heateil  oil.  with  any  vapour  given 
olY,  is  then  delivered  to  the  still,  and  the  vapours 
from  the  still,  after  passing  through  the  first  heat 
exchanger,  are  conveyed  along  with  any  con- 
densed liquid  into  a  water-cooled  condenser. 
The  heat  exchangers  are  of  the  horizontal  tubuUar 
type,  and  spare  vessels  are  provided  to  allow 
cleaning  or  rejiairs  to  be  effected  without  stopping 
the  process. — W.  H.  C. 

Apparatus  for  feeding  pulverised  or  finely  divided 
fuel  or  other  material.  Quigley  Furnace  and 
Foundrv  Co.,  Springfield,  Mass.,  and  A.  D.  Hevl, 
New  York.  Eng.  Pat.  9680,  July  2,  19i5. 
L'nder  Int.  Conv.,  Jan  23,  1915. 

Means  for  supplying  comminuted  fuel  to  furnaces. 
J.  R.  Magarvev,  W.  Dalton,  and  C.  L.  Heisler, 
Schenectadv,  N.Y.  U.S.  Pat.  1,177,045,  Mar.28, 
1910.     Date  of  appl.,  June  8,  1914. 

Burners  for  liquid  fuel.     A.  F.  Drossel,  Mannheim, 
Eng.  Pat.  12,740,  Sept.  6,  1915. 

Peat;    Apparahis  for   the   conversion   of into 

coal.     O.  A.  Ford  and  J.  C.  Long,  Everett,  Mass., 
Assignors  to   United  States  Fuel  Co.,   Boston, 
Mass.     U.S.    Pat.     1,175.944,    Mar.    21,     1916.  , 
Date  of  appl.,  Jan.  21,  1914.  ! 

See  Eng.  Pat.  7593  of  1914  ;  this  J.,  1913,  482.    j 

Distillation     retorts ;      Charging    means    for .  I 

E.   Heiderich,   /eebrugge,   Belgium.     V.S.  Pat. 
l,174,970,Mar.l4,1916.Dateofappl.,Mar.30,1914.  | 

See  Fr.  Pat.  470,216  of  1914  ;  this  J.,  1915,  166.    j 

I 

Gas  producer.  B.  Vorsen,  Dortmund,  Germany,  i 
U.S.  Pat.  1.175.844,  Mar.  14,  1916.  Date  of  I 
appl.,  Nov.  3,  1913.     Renewed  Oct.  20,  1915.     . 

See  Eng.  Pat.  24,329  of  1913  ;  this  J.,  1915,  825.     i 

[3Iineral]  lubricating  oils  and  [petroleum]  diatillateai 
from  which  such  oils  are  formed;    Treatment  of\ 

.     iUlgom.      Ges.     f.    Chem.    Ind.,    Berlin. 

Eng.    Pat.    7309,    Mar.    23,    1914.     Under   Int. 
Conv.,  Mar.  27,   1913. 

See  Ger.  Pat.  287,309  of  1913  ;   this  J.,  1916,  169. 

(Reference  is  directed  to  Eng.  Pat.  11,140  of  1908  :I 

this  J.,   1908,  974.)  j 

Production  of  hydrogen.    Ger.  Pat.  289,207.   SeeVlU 


Plant  for  the  production  of  hydrogen. 
289,208.     See  VII. 


Ger.  Pat 


Process  for   purifying   liquids. 
See  XI  Xb. 


Eng.    Pat.    6735 
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Oaa    analysing    apparatus.     f.S. 
See  XX n I. 


Pat.    1,170,199. 


Apparatus  for  mcasitrinfi  automailcaUii  the  compo- 
sition of  liases  or  ijaseous  >ni.rtiires  lii/  means  of 
a  ^y/leatstone  bridije.  Cior.  I'at.  2'J0,581.  See 
XXllI. 


IlB.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Lignite;    licsults  of  the  dry  distillation  of at 

various   tem]>eratures.     A.    Nauniann.      Z.    Elek- 
troihom.,  1910,  22,  109—112. 

The  liRiiite  was  obtained  from  tlie  Ludwigs- 
hofl'nunj;  mine,  Wolferslieim.  Wetterau  ;  it  ■nas 
partly  in  pieces  and  partly  in  the  form  of  an  earthy 
powder.  The  pieces  retained  tlieir  shape  during 
the  distiUatiou,  and  the  coke  did  not  cake  or  swell. 
The  air-dried  material  showed  on  analysis 
C  21-70''o.  H  2-22»o,  O  917°o.  S  OSlOo,  ^^  017%, 
water  57-60  °o-  antl  ash  8-33  °o.  When  dried  in  a 
toluol  bath  at  110°  C.  it  lost  all  its  water.  The 
air-dried  material  had  a  calorific  power  of  5252 
^;rm.-cals.  140  grms.  of  the  air-dry  material  was 
distUled  in  an  iron  retort  30  cm.  long  and  5-7 
cm.  mside  diameter,  heated  in  an  electric  furnace, 
the  temperatures  being  measured  with  a  thermo- 
electric pyrometer.  The  tar  \\as  condensed  in  a 
water-cooled  worm  and  the  ammonia  fixed  in  30% 
sulphuric  acid,  the  gas  then  passing  into  a  gaso- 
meter. The  following  results,  calculated  on 
100  grms.  of  the  completely  dried  lignite,  were 
obtained  : — 


Temperature  of 

distillation. 

'C. 

Gas, 
litres. 

Tar, 
in'ms. 

.Ammonium 

sulphate, 

grms. 

Coke, 
grms. 

450 

3-77 

9-21 

16-02 

17-43 

24-32 

11-93 
12-39 

14-88 
19-28 
19-36 

0-038 
0-184 
0-208 
0-419 
0-467 

62-74 

tViO 

ToO 

9«0  .  .. 

56-55 
52-91 
51-12 

1100 

46-47 

The  gas  obtained  at  750°  C.  and  above,  contained 
80  "o  '^y  volume  of  combustible  gases  and  had  a 
calorific  power  of  3900  grm.-cals.  per  litre.  The 
gas  contains  undesirable  sulphur  compounds  which 
can  be  removed  if  necessary.  The  calorific  power 
of  the  tar  varied  from  9000  to  10,765  grm.-cals. 
The  tar  contained  a  considerable  proportion  of 
paraffins  of  both  low  and  high  boiling  point,  and 
should  be  a  welcome  substitute  for  certain 
petroleum  products.  It  has  long  been  used  for 
the  manufacture  of  oils  for  Diesel  engines.  The 
presence  of  water  increased  the  yield  of  ammonia, 
and  a  still  larger  yield  could  be  obtained  by 
gasifying  the  lignite  in  a  producer.  The  calorific 
power  of  the  coke  was  higher  at  the  higher  tem- 
peratures, averaging  just  over  5000  grm.-cals. 
The  percentage  composition  of  the  coke  was 
C  56-86,  H  1-68.  N  0-24,  O  1-83,  S  0-49,  and  ash 
38-90%.— A.  B.  S. 

Patents. 

Ammonia  ;    Furnace  for  the  production  of by 

destructive  distillation  of  bituminous  substances 
at  a  relatively  low  temperature.  Torfentgasung 
Stauber  Ges.  m.  b.  H.,  Berlin.  Ger.  Pat.  290,577, 
June  11,  1914. 

The  interior  of  the  furnace  is  divided  into  two 
compartments  by  a  tubular  partition,  and  a 
framework  of  vertical  rods  is  arranged  on  either 
side  of  the  partition  in  order  to  accelerate  carbonisa- 
tion.— A.  S. 


\_Arc  light]  electrodes  ;    M anufacture  of .    Gebr. 

Siemens  und  Co.,  Borlin-Lichtenberg.    Ger.  Pat. 
289,645,  Oct.  5,  1913. 

The  electrode  material  is  moulded  with  the  aid  of  a 
binding  material  which  sets  at  a  relatively  low 
temperature,  e.g..  with  a  solution  of  not  more  than 
3°„  (of  the  total  mass)  of  bakelite,  and  the 
electrodes  are  made  ready  for  use  by  drying  or 
moderate  heating.  A  flaming  arc  light  electrode, 
for  example,  is  made  from  a  mixtme  of  60%  of 
graphite,  38  "o  of  suitable  luminescent  materials, 
and  2  %  of  bakelite.— A.  S. 

Gaseous  fuel  combustion  apparatus  for  heating 
purposes.  E.  Turner,  Manchester.  Eng.  Pat. 
1357,  Jan.  27,  1915. 

Process  und  apparatus  for  mcihing  denatured  spirit. 
Denatured  spirit.  U.S.  Pats.  1,176,150  and 
1,176,402.     See  XVIll. 


III.— TAR  AND  TAR  PRODUCTS. 


Toluene;    Photobromination  of - 


K.  Andlich 
and  M.  Le  Blanc.  Z.  wiss.  I'hot.,  1015,  15,  148, 
183,  197.    Z.  angew.  Chem.,  1916,  29,  Ref.,  147. 

The  yield  of  benzyl  bromide  and  Ijromotolueno 
iri  the  bromination  of  toluene  under  the  influence 
of  light  is  practically  constant  over  the  whole 
range  of  the  spectrum  between  579  and  325  fi  ii, 
but  it  increases  with  the  oxygen  content  of  the 
reaction  mixture.  The  consumption  of  oxygen  in 
the  reaction  is  due  to  the  oxidation  of  hydro- 
bromic  acid  with  liberation  of  bromine,  which 
again  produces  a  substitution  reaction  ;  it  is  also 
due  to  the  formation  of  peroxides  and  phenolic  com- 
pounds. Addition  of  water  to  the  mixture  of 
toluene  and  bromine  reduces  the  reaction  velocity 
slightly  in  the  air  and  markedly  in  an  atmosphere 
of  oxygen.  The  bromination  of  toluene  dissolved 
in  ethyl  acetate  is  not  sensitive  to  light,  owing 
to  the  pronounced  association  of  the  bromine  with 
the  ethyl  acetate.  The  dit^'erences  observed  in 
the  absorption  spectruna  of  bromine  dissolved  in 
different  sohents  is  attributed  to  differences  in 
the  degree  of  association  of  the  bromine  and  the 
solvent.  For  example  in  hexane  and  carbon 
tetrachloride  there  is  little  or  no  association,  and 
in  toluene  n\uch  less  than  in  ethyl  acetate. — A.  S. 


§-Orcinol  ;    Preparation  of 


A.  Bonn.     Ber., 


1916,   49,  021—623. 

m-DiNiTRO-p-XYLEXE  (m.pt.  124°  C.)  is  obtained 
by  the  dinitration  of  acetyl-p-xyUdine  and  sub- 
sequent ehminatiou  of  the  acetyl  group  and 
replacement  of  the  amino-group  by  hydrogen. 
Reduction  followed  by  diazotisation  of  the 
Wi-nitro-amino-p-xylene  leads  to  the  production  of 
p-xylorcinol  (2.4-dihydroxy-p-xylene). — F.  W.  A. 

Sidphurylindoxyl.       Heterocyclic   sulphones.       III. 
il.  Claass.    Ber.,  1910.  49,  614—621. 

On  heating  with  ammonia  under  pressure,  the 
a-carbon    atom    of    sulphazoiie    is    eliminated   as 

foimic    acid,    and    an  indoxyl,  C6Hl<C^Q  ^CH,, 

is  produced  in  which  the  CO  group  is  replaced  by 
SO  2  and  to  which  the  name  sulphurvUndoxyl 
is  given.  It  has  m.pt.  85"— 86°  C,  b.pt.  336 C 
and  its  methvlene  group  is  less  reactive  than  that 
ot  the  oxygen  and  sulphur  isologues,  |3-coumaranone 
and  oxvthionaphthene.  on  account  of  the  absence 
of  the"  adjacent  carbouyl  group.  The  mono- 
and  di-bromo  derivatives  (m.pt.  138%  130- C.) 
are  extremelv  stable  and  the  nitro-compotmd 
fairlv  stable,"  as  compared  with  the  relative 
in.«tability  of  the  corresponding  isologues.  The 
behaviour    of    sulphm'yliudosyl    towards    nitrous 
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iicid  is  qiiit^  different  from  that  of  its  isologues. 
whuh  give  oxiines  readily  with  the  exception  of 
coiimanuione  wlieroas  a  uitvile  compound  and 
nitrat-ed  compounds  are  produced  from  sulphuryl- 
indoxyl.  It  was  not  found  possiMe  to  bring 
about  interaction  botwoon  nitrosodiniethvlaniline 
anasulphuryhudoxylby  known  methods. — -F.  W.  A. 

Burning  and  distilling  tcater-gas  tar.     Otten,  jun. 

^Vc  iia. 

Equilibrium  relations  among  aromatic  hydrocarhotis 
produced  by  cracking  petroleum.  Pittman  and 
Twomey.     .Sff  II  A. 

Examinalion  of  asphalt.    Gary.    See  IIa. 

i\Vic  peiwtratioyi  needle  for  use  in  testing  bituminous 
materials.    Reeve  and  Pritchard.    See  1L.\. 


Patents. 
Creosote-oil ;    Process  of  preparing  - 


G.  A. 
Cook,  Kansas  Citv,  Mo.  'U.S.  Pat.  1,170,345, 
Mar.  21,  1916.     Date  of  appl.,  Aug.    5,  1915. 

Approximately  equal  volumes  of  fuel  oil  and  coal 
tar  are  mixed  together  and  the  niixturo  is  allowed 
to  settle.  The  upper  clear  layer,  consisting  of  a 
solution  of  creosote  oil,  is  then  removed. — W.  H.  C. 

naphthalene ;     Method    of   purifying     crude  ■ 


Ges.  f.  Teerverwertung  m.  b.  H.,  Duisburg- 
Meiderich.     Ger.  I'at.  289.945.  May  15,  1915. 

Crude  naphthalene  is  treated  with  air  at  a  tempera- 
ture above  100=  C,  and  the  resulting  product  dis- 
tilled. The  impurities  remain  in  an  altered  form 
in  the  dLstiUation  residue.  Treatment  ^vith  sul- 
phuric acid  is  rendered  unnecessary. — F.   SoDX. 

laeitin  and  resorcinol  ;  Preparation  of  a  condensation 

product    from .        Farbw.     vorm.      JleLster, 

Lucius,u.Briiniug.  Cier.Pat.290,599,Sept.22.19U. 

Ls.vTrx  is  allowed  to  act  upon  an  aqueous  solution 
of  resorcinol  in  the  presence  of  an  alkaline  con- 
densing agent,  until  its  colour  is  discharged.  A 
colourless,  iivfusible  suljstance  is  obtained,  insoluble 
in  the  ordinary  solvents,  and  apparently  of  high 
molecular  weight,  which  can  be  used  for  the  pre- 
paration of  dyestufifs  and  of  pharmaceutical  com- 
pounds.— B.  V.  S. 

[nydr]oxytriarylnielhanecarhoxylic  acids  ;    Prepara- 
tion of .      I-'arbenfabr.   vorm.   F.   Baver  u. 

Co.  Ger.  Pat.  290.601,  Nov.  24,  1914.  Addition 
to  Ger.  Pat.  286,433  (this  J.,  1915,  1135). 

In  place  of  an  aromatic  aldehyde  as  in  the  chief 
patent,  the  corresponding  benzal  halide  or  a  nucleus- 
substitution  product  may  be  used. — B.  V.  S. 

Coal    pitch  ;      Method    of    manufacturing    finely- 
divided  carbon  and  by-products  from .    A.  C. 

Evans,  Hampton  Wick,  and  P.  J.  Mitchell, 
I>ondon.  U.S.  Pat.  1,175,732,  Mar.  14,  1916. 
Date  of  appl.,  Dec.  22,  1915. 

See  Eng.  Pats.  24,314  of  1914  and  8901  of  1915; 
this  J.,   1916,   170. 

Process  and  apparatus  fur  determining  benzol  in 
gas.     U.S.  Pat.  1,163,654.     See  IIa. 

Apparatus  for  recovering  hydrocarbons  frmn  absorb- 
ing oils.     U.S.  Pat.   1,176,091.     See  IIa. 

Production    of  tar-nmcadum   road   surfaces.      Ger. 
Pat.  290,839.     See  IX. 


IV.— COLOURING    MATTERS    AND    DYES. 

Indigotins  :  .9imple  incthod  of  preparing  substituted 
.     F.  Bodiuus.     C'hem.-Zeit.,  1916,  40,  326. 

Substituted  o-nitrocldoroacetophenonos  are  cou- 
verteii  into  the  corresponding  substituted  indigotins 
by  boiling  with  zinc  and  30  °,,  acetic  acid.  Ejcample. 
50  gnus,  of  jj-acet-toluidc  dis.solved  in  500  grms. 
of  glacial  acetic  ncitl  is  chlorinated  by  a  rapid 
current  of  dry  chlorine  mixed  with  dry  carl)ou 
dioxide  ;  after  about  1 J  hrs.  the  solution  suddenly 
solidities  ;  the  solid  is  rapidly  sucked  dry,  dissolveli 
in  the  smallest  possible  amount  of  methyl  alcohol, 
water  added  untU  the  solution  becomes  opalescent, 
and  the  ?«-chloro-p-acet-toluide  (m.pt.  116°  C.) 
allowed  to  crystallise.  By  treatment  ^\•ith  cldoro- 
.icetyl  chloride,  this  compound  is  readily  converted 
tiy  the  Friedel -Crafts  reaction  into  acetamino-j)- 
methyl-o-chloro-})i-w-chloroacetophenone  (m.pt. 
129'  C. ).  which  is  soluble  in  alcohol,  ether,  benzene, 
and  chloroform.  Careful  inti-oduction  of  this 
ketone  into  cooled  fuming  nitric  acid  and  rapid 
addition  of  the  reddish-brown  solution  to  iced 
Avater  gives  a  substituted  o-nitrochloroaceto- 
phenone  wliich  crystallises  in  yellow  needles  (m.pt. 
19S° — 199^  C).  A  solution  of  this  substance  in 
30%  acetic  acid  gives  on  boiling  with  granulated 
zinc  a  blue  flocculent  pi-ecipitate  of  4.4'-dimethyl- 
6.6'-dicldoro-7.7'-diacetaminoindigotin.  This  com- 
pound is  soluble  in  anihne,  and  slightly  soluble  in 
chloroform  and  glacial  acetic  acid  ;  on  treatment 
with  concentrated  sidphuric  acid  the  acetyl  group 
is  eliminated  and  a  sulphonic  acid  group  is  intro- 
duced. Tlie  preparation  of  4.4'.0.6'-tett'amethyl- 
7.7'-diphthalaminoindigotin  is  also  described. 

— F.  W.  A. 

Natural  and  synthetic  [coal-tar]  dycstuffs  ;  Distinc- 
tion bcticecn based  on  electrical  conductivity. 

G.  \V.  Chlopin  and  P.  J.  Wassiljewa.  Z.  Unters. 
Nalir.  Genussm.,  25,  596.  Monit.  Scient.,  1916, 
83,  54 — 55. 

A  METHOD  has  been  devised  to  distingiush  between 
coal-tar  colours  and  colouring  matters  of  vegetable 
or  animal  origin.  Iiased  on  the  fact  that  coal-tar 
dyestuffs  (Auramine.  Azoflavine,  Chrysoidine, 
picric  acid,  and  Naphthol  YeUow)  have  a  mtich 
higher  conductivity  than  natural  colom'ing  matters 
(Cochineal,  Catechu,  Saffron,  Quercitron,  and 
Ciu-cumin)  in  aqueous,  and  particularly  in  alcohol,  > 
solutions. — F.  \V.  A.  '  | 

Selenazine  dyestuffs.     P.  Karrer.     B^r.,  1916,  49, 

597—603.  I 

SELENODiPHENTiAsnNE,  prepared  by  the  method    i 
of  CorneUus  (J.  pi'akt.  Chem.,  [2],  88,  395),  con-   i 
dcn.ses  readily  with  amines  in  a  similar  manner  to   ! 
the  corresponding  sulphur  compound,  the  residtinc  , 
selenium  dyestuffs  being  very  similar  in  chemical 
properties  to  the  analogous  sidphiu-  dyestuffs,  and 
having   about   the   same   toxicity.     3.6-Diamino-  i 
selenazine   (Cornelius,   loc.  cit.),  corresponding  to   ■ 
thionine.  is  a  stable  sub.^tance  undecomposed  ?jy 
boiling  ^^^th  fairly  concentrated  hydrocldoric  acid.  ; 
The  compound   described   bv  A.   v.   Wassermann 
and  K.  Wassermann  (Ger.  Pat.  261,793  ;  this  J., 
1913,  783)  as  totramethyhliaminoselonazine,  seleno- 
iMetliylene   Blue,   is   easily   decomposed,  and  the  j 
aidlior    considers    it    doubtful    ^\•hether    seleno-  ; 
Methylene   Blue  has  yet  l)een  prepared.     Selen-  ' 
azincs  containing  a  highly  toxophoric  group  have  I 
been    prepai-od     froni    selenodiplienylamine    and  | 
amino-substitution  pi-oducts  of  phenvlarsiuic  acid. 
(Compare  Bauer,  this  J.,  1914,  lUSS.j— F.  W.  A.      j 

-.     S.    Fi-ankel  and  P.  I 

1916,  49,  485—488.  I 


Diglycines  ;   Aromatic  — 
Bruckner.     Ber. 

Phenyldiglycines  have  been  prepared  with  the  i 
object  of  synthesising  complex  indigoid  dyestuffli.  I 
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The  glycines  of  o-,  m-,  and  p-phenylenediamine 
are  readily  obtained  by  the  action  ot  nionochloro- 
acetic  acid  on  the  diauune  iu  presence  of  an  excess 
of  caustic  soda  ;  the  reaction  temperature  must  be 
maintained  between  80^  ('.  and  120^  C.  as  lower 
temperatures  lead  to  the  production  of  amino- 
phenylglycines,  whereas  liiirher  temperatures  cause 
the  formation  of  methylaminophenylglycines  and 
anhydrides  ot  the  diirlycines.  The  three  diglycines 
are  readily  soluble  in  alkali  hydroxides  and  car- 
bonatps  and  in  dilute  mineral  acids,  but  less  soluble 
iu  water  anil  in  hot  glacial  acetic  acid.  The  o-  and 
)ii-compounds  are  also  soluble  iu  acetone-akohol. 
Fuming  nitric  acid  and  sulphuric  acid  exert  a 
vigorous  action  on  the  compounds.  Fi-eshly  pre- 
cipitateil  coppei'  hydroxide  yields  nou-crystaUine, 
green  copper  salts  ;  a  satui'atefl  aqueous  solution 
of  picric  acid  gives  the  yellow  picrates  of  the 
diglycines.  Acid  solutions  give  intense  colorations 
witli  ferric  chloride,  ferricyanide.  hydrogen  per- 
oxide, and  other  weak  oxidising  agents.  Con- 
densation by  means  of  alkaline  fusion,  sodium 
amide,  soda-lime,  pota,ssium  cyanide,  etc..  gives 
small  amounts  of  a  blue  dyestutT,  the  nature  of 
which  has  not  been  ascertained. — F.  W.  A. 

Pyridine  derivatives  ;  Synthesis  of .     L.  Gatter- 

mann  and  A.  Skita.     Ber.,  1916,  49,  -191 — 301. 

The  ketonic  form  ot  2.6-diliydroxydinicotinic  acid 
ester  is  obtained  by  the  condensation  of  sodio- 
malonic  ester  with  the  so-called  hydrocyanic  acid 
scsquihvdrochloride,  dichlorometlivlformamidine 
hydrochloride,  NH  :  CH.NH.CHCL.HCl,  and  sub- 
sequent elimination  of  alcohol.  The  potassium 
salt  of  the  acid  from  this  compound  forms  2.6- 
dihydroxyp>Tidine  (m.pt.  202^ — 203°  C.)  on  warm- 
ing with  dilute  hydrochloric  acid.  On  heating 
with  phthalic  anhydride  and  zinc  chloride,  di- 
liydroxypyridine  gives  more  highly  fluorescent 
dyestuti's  than  resorcinol.  The  nitro-  and  nitroso- 
compounds  have  been  prepared  and  a  new  series 
of  azo  dyestufts  produced  by  the  action  of  di- 
azotised  amines. — F.  W.  A. 

Patents. 

Disaso  di/estuffs  ;  Manufacture  of  chromable  ffreen 

secondary .       Chem.    Fabr.     vorm.    Saudoz, 

Ba-sle,  Switzerland.  Eng.  Pat.  17.607,  Dec.  16, 
1915.  Under  Int.  Conv.,  June  9,  1915. 
MoNO.\zo  dyestuffs  obtained  from  o-diazophenols 
and  1.8-aminonaphthol-3.6-disulphonic  acid  are 
diazotised  and  combined  with  pjTazolones  con- 
taining an  unoccupied  4-positiou."  The  chromed 
green  dyeings  of  the  new  dyestiifis  are  of  excellent 
fastnes.s  to  light,  to  milling,  and  to  potting,  the 
last-named  constituting  an  advant-age  over  the 
dyestuffs  claimed  in  Eng,  Pat.  14,768  of  1903  (this 
J.,  1904,  782).— F.  W.  A. 

[Dis]azo  dyestuffs.  O.  Giinther,  Leverkusen, 
Germany.  Assignor  to  Svnthetic  Patents  Co., 
New  York.  U.S.  Pat.  1,150,675,  Aug.  17,  1915. 
Date  of  appl.,   Feb.    16,   1914. 

I-Ajmxo-2-XAPHTHOLETHERS  with  a  free  4-position 
are  combined  with  a  diazo-compound,  and  the 
product  diazotised  and  combined  with  a  derivative 
of  a  2-aminonaphthol  siilphonic  acid,  e.f/.,  2- 
amino-5-naphthol-7-sulphonic  acid  or  2-auiino-8- 
naphthol-0-sidphonic  acid,  containing  a  diazotis- 
able  amino-group  in  a  heteronuclear  side  chain. 
The  alkali  salts  dye  cotton  blue  to  greenish- blue 
shades,  converted  into  fast  greenish  shades  by 
diazotisation  on  the  fibre  and  development  with 
pUenylmethylpyrazolone,  acetoacetamlide,  phenol, 
or  resorcinol,  or  by  development  with  diazotised 
,  p-mtraniUne.  The  dyestuff  from  2.5-dichloro- 
'  ^.'^^f'^-t-^^ilplioiiic  acid  using  l-amino-2-naphthol- 
ethylether-6-snlphonic  acid  as  middle  component 
and  p-aminobenzoyl-2-amino-5-naphthol-7-sulph- 
omc  acid  as  end  component  is  speciallv  claimed. 

— F.  W.  A. 


Aso     dyestuff ;      Blue-violet 


M.     Latten, 


Ijcverkusen,  Germany,  Assignor  to  Svnthetic 
I'atents  Co..  New  York.  U.S.  Pat.  1,169.329, 
Jan.  23,  191G,    Date  of  appl..  Mar.  23,  1915. 

TeTRAZO    -    1.3  -  NAPHTnYLENKDIAMINE-3.7-DI9UL- 

PHONic  acid  is  combined  with  2  mols.  of  cresidine, 
and  the  resulting  disazo-dyestuft'  is  tetrazotisod 
and  combined  with  2  mols.  of  resorcinol.  Tho 
product  gives  violet  shades  on  cotton  rendered  fast 
to  washing  by  after-treatment  with  formaldehyde. 

— F.  W.  A. 
Disazo  dyestuff;   Blue 


_^ — ._„  ,    „..„  .      W.    Xeelmeier  ,   H. 

Jordan,  and  K,  Heusner,  Leverkusen,  Germany, 
A.ssignors  to  Synthetic  Patents  Co..  New  York. 
U.S.  Pat.  1,169,344,  Jan.  25,  1916.  Date  of 
appl.,  Jan.  29,  1915. 

The  diazo-compound  of  an  or/^io-disubstituted 
acyl-p-phenylenediamine,  e.y.,  5-amino-4-chloro-2- 
acetamino-1-phenolmethyl  ether,  is  coupled  with  a 
l-aniino-2-naphtholether-6-sulphonic  acid,  the  pro- 
duct diazotised  and  combined  with  l-naphthol-4- 
sulphonic  acid.  The  products  generally  dyo 
cotton  blue  shades  which  can  be  converted  by 
diazotisation  on  the  fibre  and  after-treatment 
with  suitable  developers,  e.g.,  ,3-naphthol,  into 
bright  greenish-blue  shades,  fast  to  washiug,  and 
discharged  to  a  pure  \^hite   bv  hvdrosulphit*. 

■   — F.  \V.  A. 

Sulphur  colours.  M.  Buff,  Elberfeld,  and  A.  Thauss, 
Deutz,  Germany,  Assignors  to  Svnthetic  Patents 
Co.,  New  York.  U.S.  Pat.  1,175,230,  Mar.  14, 
1916.     Date  of  appl.,  Nov.  13,  1914. 

By  sulphurising  indophenols  derived  from  a  p- 
aminophenol  and  an  a-aminotetrahvdronaphtha- 
leno,  e.g.,  the  leucoindophenol  l-amino-4-[p- 
hydroxj-phenylamino]  -  5.6.7.8-tetrahvdi-onaphtha- 
lene,  sulphm'  dyestuffs  are  obtained  which  dye 
unmordanted  cotton  from  a  sulphide  or  hydro- 
sulphite  vat  pure  blue  shades  fast  to  boiling. 

— F.  W.  A. 

Mordant  dyestuffs  ;    Preparation  of  acridone . 

L.  CasseUa  und  Co.  Ger.  Pat.  290,064,  June 
13,  1914. 

^-Naphthoquixone-S-cakboxtlic  acid  is  con- 
densed with  primary  or  secondary  amines  of  the 
benzene  or  naphthalene  series  containing  a  free 
ortto-position  to  the  amino-gioup,  and  the  products 
treated  with  acid  condensing  agents  to  split  off 
water.  The  dyestuffs  ootained  are  quite  different 
from  those  of  Ger.  Pat.  280,712  (this  J.,  1915,  545), 
being  fast  mordant  dyestuffs  for  w-ool,  giving 
brown,  blue  to  black  shades  from  an  acid  bath  ; 
the  dyeings  may  be  deepened  by  treatment  with 
suitable  mordants  and  are  absolutely  fast  to 
milling  and  to  potting.  Amines  of  the  benzene 
series  generally  give  brown  to  browTiish-black 
dyestuffs.  Valuable  products  are  obtained  from 
a-naphthylamine,  its  N-alkyl  and  N-aryl  deriva- 
tives and  ring-substituted  products  ;  the  dyeings 
obtained  are  blue  to  blue-black,  and  full  deep 
black  shades  of  good  fastness  to  milling  and  to 
potting  are  obtained  by  aft«r-chroming. — F.  W.  A. 

Triariilmethane  dyestuffs  fast  to  light  ;    Preparation 

of .       Farbw.    vorm.    Meister,    Lucius,    und 

Bruning.    Ger.  Pat.  290,065,  July  IS,  1914. 

4-Halogex-4'-amin'Obenzophexo>"es,  their  N-sub- 
stitution  products  and  homologues,  are  condensed 
with  a-indoles,  the  dyestuffs  obtained  treated  wdth 
aromatic  amines,  and  the  products  sulphonated. 
Violet  acid  dvestuffs  of  good  fastness  to  light  are 
obtained. — F.'  W.  A. 

Polyazo  dyestuffs  ;  Preparation  of  substantive . 

Farbw.    yorm.    Meister,    Lucius,    und   Briining. 

Ger.  Pat.  290,398,  Apr.  24,  1914. 
The  disazo  dyestufl's,  prepared  according  to  Ger. 
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Pat.  205,661  (this  J.,  1009.  lOS)  by  diazotising  and 
I'oupling  with  aminoarylacidyl  derivatives  of 
2-auiino-.^-hydroxyiiai>hthaleue-7-sulph(.>uio  acid 
the  uiOHnazo  dyestufts  ohtained  hy  ooupHng 
2.4-aiuiiK>beuzoyl»inino-5-hydroxynaphthaleue-"- 
sulphouii-  acid"  with  a  diazo  lompouiid.  are 
diazotised  and  coupled  with  rosoriinol  or  »i- 
aiuiiiophenol.  The  red  dyostulTs  obtainod  give 
yellowish-red  to  bhiish-riHl  dyeings  on  cotton  very 
fast  to  wasliiug  after  trealmeui  with  formalde- 
hyde.—F.  W.  A. 

Finely  divided  dyestiiffs  of  'the  .V-rfi^i/rfro-1.2.1'.2'- 
aiithraqni)iojiea:ii\e  [Indanthrenc]  series  ;  Pro- 
duet  ion  of .    Farbw.  vorin.  Meister,  Lucius, 

uud  Bruuing.    Ger.  Pat.  200,521,  Sept.  7,  1913. 

The  dyestuffs  are  treated  in  presence  of  water 
with  organic  Hquids.  such  as  pyridine,  phenol, 
crcsol,  etc..  and  ai-e  thus  obtained  in  an  extremely 
fine  state  of  division  suital>le  for  application  as  pig- 
ment and  printing  colours. — F.  W.  A. 

ilonoazo  dyestiiffs;    Preparation  of  mordant - 


Farbenfabr.  vorm.  F.  Baver  und  Co.    Ger.  Pat. 

290  078,  May  19,  1914.     Addition  to  Ger.  Pat. 

263.192. 
2-DlAZOPHEXOLSULPHON'lc  acids  or  their  ring- 
substituted  products  are  combined  with  1-aryl- 
sulphaniino-7-naphthols  instead  of  with  the 
carboxylic  acids  claimed  in  the  main  patent. 
Tlie  dveings  are  of  greener  shade  and  are  faster  to 
milhng.— F.  \V.  A. 

Anthracene    [vat]    dyestiiffs;     Preparation    of . 

Badische  Anilin  und  Soda  Fabrik.      Ger.   Pat. 
290,079,   Sept.   S,   1914. 

Benzaxthrone,  its  derivatives  or  analogues,  are 
treated  with  caustic  alkalis  in  presence  of  indiffer- 
ent solvents  of  high  boiling-point,  e.g.,  aromatic 
amines.  Pure  dyestuffs  are  readily  obtained  in 
this  manner. — F.  W.  A. 

Phthalcin  dyestuffs;    Preparation  of .     Anilin- 

farben-  u.     Extraktfabr.    vorm.    J.     R.     Geigy. 
Ger.  Pat.  290,508,  June  12,  1915. 

Equimolecul-'^.r  amounts  of  a-hydroxviiaphthoyl- 
o-benzoic  acid  or  its  substitution  products,  and  of 
resorcinol  or  a  ring  substitution  product  containing 
a  ;>ara-position  to  one  of  the  hydroxy  groups  free, 
e.g.  pyrogallol.  are  condensed  at  a  high  temperature 
by  means  of  concentrated  sulphuric  acid  or  zinc 
chloride,  and  if  required  the  products  are  halo- 
genated.  In  case  p>-rogaUol  is  used  green  chrome 
mordant  dyestuffs  are  produced. — F.  \V.  A. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Wood  flour.    F.  W.  Kressmann.    Met.  and  Chem. 
Eng.,   1916,   14,  372—374. 

Wood  flour  is  used  in  the  manufacture  of  dynamite, 
linoleum,  and  plastic  and  Hooring  materials,  and 
as  an  inert  absorbent  in  other  industries.  The 
species  of  wood  employed  are  limited,  by  con- 
hiderations  of  colour  and  weight,  to  the  white  non- 
resinous  conifers  and  broad-leaved  woods  ;  spruce, 
white  pine,  and  poplar  are  those  most  often  used. 
The  wood,  stripped  of  bark,  is  reduced  to  chips 
and  then  ground  in  stone  mills  or  in  steel  burr 
roller  mills,  the  former  being  used  almost 
exclusively  in  Europe,  particularly  .Scandinavia, 
where  water  power  turbines  are  employed.  The 
mills  are  enclosed  and  sullicient  water  or  steam 
is  added  to  the  charge  to  prevent  firing  and  dusting, 
the  fine  material  being  drawn  or  bl(n\ii  througli 
iron  pipes  to  the  screening  apparatus  in  which 
bronze  wire  or  silk  bolting  cloth  is  used,  and  the 


screened  product  either  sacked  with  automatic 
sjicking  and  weighing  iuachin<M-y  or  ci>nipr<sscd 
into  liales  for  export.  Before  the  war,  Norwegian 
wood  dour  was  delivered  to  the  U.S.  .Vtlantic 
ports  for  812.50-815  (f2  12s. — £3  2s.  (id.)  per 
ton  and  there  sold  in  ccunpetition  with  the 
domestic  product.  In  the  inanufartiire  of 
dynamite,  wood  flour  is  the  absorbent  most 
commonly  used  at  the  present  time,  typical 
dynamites  containing  15  or  18'5",)  of  this  con- 
stituent with  40  or  til  of  nitroglycerin,  44  or  19 
of  sodium  or  potassium  nitrate,  and  1  or  1"5  of 
calcium  carbonate  (to  neutralise  acidit  y  <  luised  by 
storage).  A  good  wood  Hour  should  In-  capable  of 
making  dynamite  containing  (iO  or  70  "„  of  nitro- 
glycerin without  permitting  any  of  the  latter  to 
exude  ;  the  absorptive  nualities  may  be  iniiin>ved 
bv  boiling  wood  tiour  with  water  and  drving. 
In  1900,  over  9,034.000  lb.  of  wood  flour  was  used 
in  the  manufacture  of  dynamite  in  the  United 
States,  the  amount  similarlv  consumed  in  1909 
being  probalily  about  20,00li.000  lb.  Wood  flour 
is  used  exclusively  in  the  manufacture  of  inlaid 
linoleum,  cork  not  being  permissible  liy  reason 
of  its  dark  colour.  Wood  flour  weighs  about 
50 — 100  "o  more  than  the  cork  used  in  the  same 
industry.  In  1909  about  4,460.000  sq.  yds.  of 
inlaid  linoleum,  weighing  8 — 12  lb.  per  sq.  yd. 
(excluding  the  painted  backing)  and  <-ontaining 
40 — 50  "o  of  wood  flour,  was  produced  in  the 
United  States.— W.  E.  F.  P. 

P.\TEXTS. 

Zirconiutn   compounds ;     Process   of    im])regnating  I 

fibrous    materials    rcith [e.g.,    in    fireproofing  I 

textiles  and  iveighting  silk].  A.  Mond,  London. 
From  E.  Rietz.  .San  Paulo,  Brazil.  Eng.  Pat. 
4457,  Mar.  22,  1915.  | 

In  fixing  zirconium  compounds  in  textile  fibres,  | 

e.g.,  for  flreproofing  or  for  weighting  silk,  a  uniform 

impregnation     with     a     hydrogel     of      zirconium 

hydroxide  is  produced   liy  steeping  the  material 

in  a  solution  of  a  zirconium  salt,  e.g.,  20  grms.  of 

i   zirconium  acetonitrate   (obtained   by  evaporating 

!   zirconium  nitrate  with  acetic  acid)  and  a  neutral 

j  salt,   e.g.,  200   grms.   of  magnesium  sulphate,    in 

j    1  litre  of  water,  draining,  heating  at  60' — 70°  C. 

1   for    i  hour,  and  washing.     For   flreproofing,  the 

impregnated  material  may  be  treated  with  dilute 

phosphoric  acid  to  form  an  adsorption  compound 

with     the     hydrogel     of      zirconium      hydroxide. | 

Another  method  consists  in  dissolving  precipitatedi 

zirconium   phosphate   in  a   concentrated  solution 

of  oxalic  acid,  agitating  it  in  presence  of  excess! 

of  the  solid  acid,  impregnating  the  material  withi 

the  solution,  with  or  without  a  subsequent  treat-' 

ment  in  a  solution  of  a  neutral  salt,  e.g.,  magnesium 

chloride,  and  heating  in  a  drying  chamber  at  70°C. ! 

— J.  F.  B.    j 

Wool  and  other  textile  fibres  and  textile  and  othei, 

materials  ;     Machines  for  washint/ .     F.  B 

Petrie,  Rochdale.  Eng.  Pat.  100,145,  Dec.  lOJ 
1914.      (.Vppl.  No.  1503  of  1916.)  I 

In  a  washing  machine  of  the  type  described  iil 
Eng.  Pat.  23.837  of  1914  (this  J.,  1916,  172i 
means  other  than  a  screw-conveyor  are  providc( 
for  moving  the  foreign  matters  accumulated  a 
the  bottom  of  the  bowl  towards  the  outlet  valvf. 
A  conveyor  of  the  endless-band  type  is  specifledi 

— J.  F.B.  I 

Saturating     [tyre]      fabric;      Apparatus    for 

F.  W.  Kremer,  Carlstadt,  N.J.  U.S.  Pal) 
1, 174,995,.Mar.l4, 1916.  Date  of  appl., May  16,101 

Tiiiv  fabric  passes  vertically  downwards  throug, 
squeezing  rollers  ininiei'sed  in  the  iinpregnatini 
liquid  contained  in  a  tank  ;  the  rollers  expel  tl| 
air  from  the  fabric,  and  means  are  provided  Ui 


Vol.  XXXV.,  No.  9.] 


Cl.  v.— FIBRES;    TEXTILES;    CELLULOSE;    PAPER. 


633 


removing  air-laden  fluid  from  both  sides  of  th^ 
rollers.  By  means  of  a  jruide  roller  the  fabric 
is  made  to  pass  horizontally  across  the  tank,  and 
then  vertically  upwards  out  of  the  liquid  and 
between  squeezinji  rollers.  .Means  are  provided  fur 
adjusting  the  pressure  on  the  first  pair  of  scjueezing 
rollers,  which  are  journaled  in  a  vertically  sliding 
frame  which  may  be  removed  from  the  tank  with 
the  rollers.  A  tiatlle  plate  serves  to  confine  air 
bubbles  expelled  fiom  the  fabric  to  the  portion  of 
the  fluid  adjacent  to  the  first  pair  of  squeezing 
r..llers.— F.  \V.  A. 

Artificial  silk  ;    Machines  for  spinning 


able  for  the  digestion  of  materials,  e.g.,  bamboo, 
which  contain  relatively  large  proportions  of  pectin 
and  small  proportions  of  lignin.  In  the  digestion 
proi'ess  described  in  Eng.  Pat.  18,371  oi  1913 
(this  J.,  1914,  1000),  it  is  necessary  with  ordinary 
liquor  at  a  high  degree  of  acidity  to  blow  oft"  the 
excess  of  acid  gas  in  order  to  avoid  its  deleterious 
action,  but  when  employing  a  liquor  of  the  above 
character,  the  absorption  of  the  "  free  "  sulphur 
dioxide  is  completed  in  the  digester  itself. — J.  F.  B. 

Pulp  ;    Process    of    compacting    and    drying  - 


■  H.  de 
C'hardonnet,  I'aris.  Eng.  Pat.  10.857,  July  27, 
1915.  Under  Int.  Conv.,  Aug.  1,  1914. 
The  nozzles  producing  each  group  of  tlireads  are 
grouped  together  on  a  separate  feed-table,  which  is 
supplied  with  collodion  by  a  two-barrel  feed 
pump  with  differential  plungers  passing  right 
through  their  respective  barrels,  the  movement 
I'f  each  plunger  in  forcing  the  collodion  through 
the  spinning  nozzles  being  slower  than  the  suction 
movement  of  the  same  in  filling  the  barrel,  so 
that  one  plunger  continues  to  feed  the  collodion 
while  the  distribution-cock  of  the  other  barrel  is 
turning  at  the  end  of  every  stroke,  avoiding  inter- 
ruption of  the  flow  at  the  "dead  point,  wliile  slight 
variations  are  comperusated  by  a  spring  pressure 
regulator  or  accunnilator  on  each  feed-table. 
Two  series  of  pump  plungers  are  connected  to  two 
vertically  sliding  beams  actuated  by  rollers 
travelling  in  the  grooved  paths  of  rotating  cam 
pulleys,  the  count  of  the  tliread  being  determined 
i'V  tlie  ratio  of  the  speed  of  rotation  of  the  cam 
iiiiUeys  to  that  of  the  bobbins.  Studs  sliding  in 
ircuiar  and  oblique  grooves  in  the  runs  of  the 
am  pulleys  actuate  through  sliding  bars  a  series 
of  three-way  distribution  cocks  in  the  respective 
pump  barrels.  As  the  collodion  enters  the  pump 
barrels  from  the  supply  pipe  under  pressure,  its 
tendency  to  raise  the  plunser  systeni  is  counter- 
acted to  the  extent  of  the  minimum  pressure 
reached  in  spinning,  by  attaching  counterweights 
to  the  plungers,  so  that  the  force  requuvd  to  move 
the  plunger  downwards  against  the  resistance 
of  the  collodion  corresponds  only  to  the  difference 
Ijetween  the  maximum  and  minimum  pressure; 
reached  in  spinning. — J.  F.  B. 

Cellulose  for  the  preparation  of  spinning  solutions  ; 

Manufacture  of .  Ver.  f.  Chem.  Ind.  in  Mainz, 

Frankfort.     Ger.  Pat.  290,131,  Jlay  31,  1913. 

Cotton  is  treated  with  small  quantities  of  acid  or 
acid  salts,  e.g.,  with  001  to  0-2  %  of  sulphiu-ic  acid, 
and  dried  at  a  low  temperature.  Its  strength  is 
thus  increased  by  10  to  30°;,,  and  not  more  than 
traces  of  oxy-  or  hydrocellulose  are  formed.  It 
behaves  like  mercerised  cotton  in  giving  viscose 
solutions  of  unproved  solubUity,  and  the  fibres 
from  such  solutions  show  considerable  strength. 
It  is  also  possible  by  means  of  this  process  to 
obtain  solutions  of  approximately  uniform  vis- 
cosity.— F.  Sp. 

Acid  magnesium  sulphite  solution  ;  Process  for  the 

production    of and    its    application   for    the 

extraction  of  cellulose  from  fibrous  vegetable 
materials.  J.  L.  Jardiue,  Penecuik,  and  T.  A. 
XeUon,  Edinburgh.  Eng.  Pat.  2509,  Feb.  17,1915. 

Tx  the  preparation  of  an  acid  magnesium  sulphite 
>olution  by  the  addition  of  sulphur  dioxide  to 
aiignesium  oxide  suspended  in  water,  the  propor- 
lou  of  base  to  acid  in  the  solution  increa.^es  as  the 
lemperatm-e  at  which  the  solution  is  prepared  is 
raised.  A  solution  prepared  at  or  above  110^  F. 
(13°  C),  when  2-4:  "o  of  total  sulphur  dioxide  has 
been  absorbed,  will  show,  bv  the  ordinarv  analvsis, 
|lt5"i,  of  combined  and  O'SOo  of  "  free  "  acid. 
'Such  a  relatively  basic  bisidphite  solution  is  suit- 


J.  H.  Rivers,  St.  Loius,  Mo..  Assignor  to  Universal 
Fibre  Co.,  Xew  York.  U.S.  Pat.  1,174.447, 
Mar.  7,  1916.     Date  of  appl.,  July  26,  1909. 

PuLP-coMPOSlTlox  suspended  in  water  is  intro- 
duced into  a  perforated  "  former  "  contained  in  a 
casing,  so  as  to  cause  the  perforated  surface  to  be 
submerged  while  a  relatively  thin  primary  layer  is 
deposited.  Tlie  remainder  of  the  pulp  is  then 
deposited  against  the  primary  layer  by  the  intro- 
duction of  superheated  steam  under  gradually 
increasing  pressxire,  and  the  action  of  the  steam  is 
continued  after  the  completion  of  the  deposit  until 
the  pulp  has  become  sufficiently  compact  and  dry. 

—J.  F.  B. 

Pulp  boilers  ;  Apparatus  for  heating  liquor  for . 

E.  Morterud,  Torderod,  Xorwav.  Ger.  Pat. 
289,538,  July  1,  1913. 

The  lower  portion  of  a  vertical  cylindiieal  heater 
is  divided  by  horizontal  diaphragms  into  three 
compartments.  From  the  upper  compartment,  a 
tube  closed  at  the  upper  end  passes  vertically 
upwards  inside  the  heater.  Inside  this  is  a  slightly 
narrower  tube,  open  at  the  upper  end,  and  com- 
municating with  the  middle  compartment  at  the 

:  lower  end.  Steam  is  led  into  the  middle  compart- 
ment, passes  upwards  to  the  open  end  of  the 
narrow  tube,  and  then  down  the  space  between 

.  the  two  tubes  into  the  upper  compartment,  where 
condensed  %\"ater  is  drawn  off.  Any  air  which 
collects  in  th«  widest  tube  can  be  drawn  off  by 
means  of  a  third  tube,  inside  the  other  two,  and 
open  at  each  end,  which  leads  from  the  bottom 
compartment  almost  to  the  top  of  the  widest  tube. 
Each  heating  unit  thus  consists  of  three  concentrie 
tubes,  attached  to  the  upper,  middle,  and  lower 
diaphragm  respectively,  and  a  number  of  these 
units  Ls  provided  to  each  heater. — F.  Sp. 

Sizing  composition  [for  paper]  and  process  of  making 
same.  J.  A.  De  Cew,  Montreal.  U.S.  Pat. 
l,174,697,Mar.7,1916.  Date  of  appl.,Aug.l3,1914. 

A  NON'-SEPARATIXG  waterproof  sizing  composition 
is  made  by  permanently  emulsifying  rosin  in 
combination  with  over  15%  of  its  weight  of  a 
mineral  was  or  one  not  readily  saponifiable. — J.F.B. 

Paper ;    Process   for    removing    ink    or    colouring 

matter  from .     J.  ^Yelsh,   Green  Bay,  Wis. 

U.S.  Pat.  1.175.853,  Mar.  14,  1916.  Date  of 
appl..  Mar.  31,  1915. 
Waste  paper  is  reduced  to  a  pulp  which  is  treated 
with  "  spent  digester  liquids,"  the  material  is 
drained,  washed  in  fresh  water,  and  the  clean  pulp 
fibres  are  separated  from  the  impurities. — J.  F.  B. 

(a)  Sulphite  waste  liquors  ;  Method  of  treating . 

(B)  Method  of  treating  waste  sulphite  liquor,  and 
product  produced  thereby,  (c)  Insulating  com- 
position. (D)  Plastic  composition  and  method  of 
making  sa7ne.  (E)  Cement  composition.  ^-  K. 
Freeman,  Oscawana,  X.Y.,  Assignor  to  Hydro- 
lose  Process  Corporation.  Xew  Y'ork.  U.S. 
Pats.  1,175,422—1.175,426,  Mar.  14,  1916. 
Date  of  appl.,  Xov.  25,  1913. 
(a)  Sulphite  waste  hquor  is  concentrated,  treated 
with    hvdrochlorlc    acid,    agitated    and    boiled. 
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partially  cooled,  treated  with  ammonia,  agitated 
tiy  t>e.'4tinsr  so  as  to  prvs-iiMt^te  the  sulphur-calcium 
cJnupouuils  in  an  inert  form,  allowinl  to  settle, and 
the  product  evaporat*>d.  (n)  Partially  evaporated 
sidphite  liquor  is  tivatod  with  an  alkiUi  chloride, 
aeitated  while  hot,  partially  cooled,  and  treated 
with  t>arium  chloride  so  jvs  to  precipitate  the 
sulphur-calciuu\  compounds,  (c)  The  product  of 
sulphite  liquor  treated  to  preci5iit:ite  the  sulphiu- 
and  calcium  compounds,  dried  with  the  precipitate 
therein  and  uround.  is  mixed  with  an  oxide  and 
chloride  capatde  of  reacting  to  form  an  oxychloride 
bindipi;  agent,  a  suitable  inert  substance  of  high 
insulating  properties,  and  a  small  perceut.age  of 
gimi.  (r))  The  product  of  sidphite  liqvior.  treated 
as  above,  separated  from  the  precipitjvtes.  evai;or- 
ated,  dried,  and  powdered,  is  mixed  with  a  small 
quantity  of  gimi  camphor,  with  or  without 
powdered  indiu-ated  veget.able  tibre,  and  then 
with  a  mixture  of  powdered  metallic  oxide  «aud 
chloride  adapted,  when  wet,  to  form  an  oxychloride 
binding  agent,  (e)  The  product  of  sidphite  hquor 
treated  as  above,  dried  without  removing  the 
precipitate  and  powdered,  is  mixed  with  the 
powderetl  components  of  an  oxychloride  binding 
agent  and  with  linel\  disintegrated  wood  which 
h!\s  previously  been  treated  with  an  oxychloride 
cement,  allowed  to  set,  and  then  disintegrated. 

—J.  F.  B. 

Plastic   composilion    [from   stilphile   icaste   liquor], 

article  made  from  same,  a»d  proress  of  making. 

W.   K.  Freeman,  Oscawana.  N.Y.,  .\ssignor  to 

Hvdrolose    Process    Corporation.    New    York. 

U.S.   Pat.    1.17r,.427.   Mar.    1-1,    1916.     Dat;  of 

appl..  Xov.  25,  1913. 
Composition'  articles  are  made  by  mixing  powdered 
"  syhvim  "  with  powdered  magnesiimi  oxide  and 
disintegrated  fibrous  material,  moistening  the  mass 
with  a  solution  containing  magnesium  chloride  to 
form  a  plastic  mass,  the  cldoride  being  in  sufficient 
quantity  to  form  an  oxychloride  bond,  and 
bringing  the  mass  in  contact  with  hot  surfaces 
to  remove  excess  moisture  and  "^jress  it  into 
form.— J.  F.  B. 
Ethers    of    carbohydrates,      nC,HioOi,     and    their 

derivatives  ;  Manufacture  of .     L.  Lilienfeld. 

Vienna.    Eng.  Pat.  3370,  Feb.  9,  1914.     Under 

Int.  Coav.,  Feb.  14,  1913. 
See  Ft.  Pat.  468,162  of  1914;    tliis  J.,  1914,  958. 
Plastic  composition  [from  acetylccllulose] ;    Process 

of  obtaining  a .    F.  Meyer,  Aachen,  Assignor 

to  A.  Eichengriin,  Berhn,  Germany.     U.S.  Pat. 

1. 175,791. Mar.l4,1916.Date  of  appl.,  Aug.2 1,1908. 
See  Ft.  Pat.  393,963  of  1908  ;  this  J.,  1909,  257. 
Cork  ;     Manufacture  of  homogeneous,    elastic   and 

liijhl  objects  resembling .     F.  Raschig,  Lud- 

wigshafen.  and  Suberit-Fabr.   Ges.,  Mannheim- 

Rheinau,  Germanv.  Eng.  Pat.  5359,  Apr.  9,  1915. 
See  U.S.  Pat.  1,170,102  of  191(5  ;  this  J.,  1916,  350. 
Manufacture  of  a  building  and  insulating  material 

and  of  articles  of  all  kinds  from  ivood  pulp  and 

wood   pulp   compositions.       Ger.    I'at.     288,320. 

See  IX. 
Method    of   producing    batata    impregnated    textile 

driving  belts  impervious  to  moisture.     Eng.  Pat. 

4494.     See  XIV. 
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Faded  wool  ;     The  ajjinily  «/  - 

stuffs.    M.  Fort.   J.  Soc.  Dvers  and  Col.,  1916.  32, 
109—111.     {.SeealsoWhittaker.this  J.,  1916,41.) 

The  affinity  of  faded  wool  for  various  classes  of 
dyestuff.s  Is  somewhat  erratic  ;  generally  there  is 
increased  affinity  for  basic  dyestuffs,  but  opinions 


differ  in  the  case  of  acid  dyestuffs,  mainly  because 
tlio  behaviour  of  wool  faded  by  exposure  for  a 
short  time  may  be  totally  liill'er.'ut  from  its 
behaviour  "after  prolonged  exposur;-.  A  parallel 
case  of  this  order  is  that  of  steaming  ;  prolonged 
steaming  reverses  the  initial  etTect  of  the  treatment 
in  relation  to  certain  dyestulfs.  Faded  wool  is 
extremely  sensitive  to  the  solvent  action  of  alkaUs  ; 
tills  fact  and  the  increased  atlinity  fov  basic  dye- 
stiitYs  point  to  an  increasetl  lievdopment  of 
acidic  groups.  A  dose  parallel  may  lie  drawn 
between  the  modification  elTected  by  fading  hy 
exposure  and  that  produced  by  boiling  wool  with 
dilute  caustic  alkali.  The  "similarity  of  the 
alliuity  for  dyestuffs  of  the  modified  wools  is  very 
close  and  apparently  the  oidy  dilTerences  may  be 
explained  by  the  fait  that  fading  is  a  dry  process, 
in  which  the  acidii;  products  remain  in  situ, 
whereas  by  the  alkali  treatment  they  are  decom- 
posed and  removed.  The  acidification  of  wool 
by  fading  does  not,  however,  preclude  the  increased 
development  of  amino  groups  at  the  same  time, 
since  wool  is  amplioteric  in  character,  and  the 
modilication  in  the  basic  direction  is  m-anifesleU 
by  the  reacti<in  with  o-naphthoquinone  siUphonate 
and  the  affinity  for  certain  acid  dyestuffs. 
Partially  faded  fabrics  may  be  equalised  towards 
basic  dyestulls  by  sulphur-mordanting,  i.e.,  steep- 
containing  4  "o  of  sulphuric  acid.  With  acid  dye- 
stulls a  more  level  result  may  be  obtained  by 
preliminary  treatment  with  ammonium  per- 
sulphate, which  has  the  advantage  of  leaving  the 
wool  in  combination  with  sulphuric  acid  and  ready 
for  direct  dyeing.  A  trace  of  catalyst,  e.g.,  silver 
nitrate,  stimulates  the  action  of  the  persulphate. 

—J.  F.  B. 

Dyeing,  etc.  ;    Apparatus  for .     J.  J,  Tracv, 

Cleveland,  Ohio.     U.S.  Pat.   1,174.912,  Mar.  7, 
1916.     Date  of  appl..  Mar.  12,  1914. 

A  Ni'MBER  of  vats  are  arranged  side  by  side,  and 
in  each  of  them  is  a  removable  container.  Each 
container  is  provided  with  a  slotted  arm  projecting 
on  either  side  and  fitting  over  pins  on  a  pair  of 
parallel  bars  placed  on  either  side  of  tlio  row 
of  vats.  The  bars  are  reciprocated  in  opposite 
directions,  whereby  the  containers  arc  oscillated 
about  a  vertical  axis. — F.  W.  A. 

Dyeing  [or  impregnating]  machine.  L.  J.  Matos, 
East  Orange,  N.J.  U.S.  Pat.  1,175,538,  Mar.  14,  i 
1916.     Date  of  appl.,  Nov.  24,  1913.  I 

The  dyeing  or  impregnating  machine  consists  o(  a  I 
pressure  box,  B,  provided  with  slots,  b.  and  a 
circulating  pump,  D,  connected  with  the  dj-e  vat, 


A,  and  with  the  pressure  box  ;  rollers,  L,  bri"f 
the  fabric  in  contact  with  the  slots,  through  whicl 
the  dye  liquor  is  forced. — F.  W.  A.  j 

Dyeings  on  cotton  ;    Production  of  fast  black  — — 

Farbw.    vorm.    :Meist3r,    Luciu.=,    und   Briimng, 

Ger.  Pat.  290.150,  Mar.  3,   1914.      Addition  t< 

Ger.  Pat.  275,698  (this  J.,  1914,  828).  | 

IN-STEAD     of     2-amino-8-naphthol-3.0-disulphoiii| 

acid    claimed    in    the     main    patent.    2-ammo-^j 

naphthol-1.7-disulphonic    acid   is    used,    and    on 
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or  both  molecules  of  resorcinol  are  replacad  by 
m-amiiiopheuol.  The  trt;azo  dyestuffs  so  o>)taiiieJ 
give  shades  liaving  a  reddLsh  instead  o£  a  greenish 
tinge,  and  the  dyeings  on  after-treatment  with 
formaldehyde  possess  better  fastness  to  washing 
and  to  hgiit.— F.  W.  A. 

Bleaching    bi/    electrolysis;     Apparatus    for- 


,T.  F.  ^ycllb.  London,  and  W.  W.  Williams, 
r.nliam.  U.S.  Pat.  1,175,572,  Mar.  14,  1916. 
Date  of  appl.,  Feb.  25,  1915. 

See  Eng.  Pat.  20,714  of  1914  ;  this  J.,  1915,  1139. 

Texlilc  materials  :  Apparatus  for  the  fluid  treat- 
ment of .    J.,  T.,  and  E.  Brandwood,  Bvirv. 

U.S.  Pat.  1,174.602,  Mar.  7,  1916.  Date  of  appl., 
Feb.  12,  1913. 

See  Eng.  Pat.  551  of  1913  ;    this  J.,  1914,  133. 

Dyeing  pelts,  hairs,  feathers,  and  the  like  :    Process 

for .      F.    Merkel,    OfTenbach,    Assignor   to 

Chem.  Fabr.  Griesheim-Elektron,  Frankfort. 
Germany.  U.S.  Pat.  1,175,539,  Mar.  14,  1916. 
Date  of  appl.,  Apr.  22,  1915. 

Ske  Eng.  Pat.  5447  of  1915  ;    this  J.,  1915,  831. 

Vat-dyestuff  compounds  suited  for  dyeing  and 
printing.  M.  Iljinsky,  Assignor  to  Wedekind 
und  Co.,  Uerdingeu.  Germanr.  U.S.  Pat. 
l,175,634,Mar.l4.f916.Dateofappl.,Dec.lo,1912. 

See  Fr.  Pat.  453427  of  1913  ;  this  J.,  1913,  746. 
Quinone    vat    dyestuffs  ;     Preparations  from  ■ 


A.  Schmidt,  Assignor  to  Farbw.  vorm.  MeLster, 
Lucius,  u.  Briining.  Hochst,  Germanv.  U.S.  Pat. 
l,175,997,Mar.21,1916.  Date  of  app].",Sep.2,1914. 

See  Eng.  Pat.  19,272  of  1914  ;  this  J.,  1915,  955. 
"olorations   on   fibre ;   Process   of   producing  - 


P.  Giinther.  Assignor  to  Badische  Anilin  und 
Soda  Fabr..  Ludwigshafen.  Germany.  U.S.  Pat, 
l,176,363,Mar.21,1916.  Date  of  appL,Sep.5,1913. 

EB  Eng.  Pat,  6796  of  1913  ;   this  J.,  1913,  1154. 


VU— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Itilphur  in  pyrites  cinder  ;  Rapid  method  for  the 

determination   of .     H.    C.   Moore.     J.    Ind. 

Eng.  Chem.,  1916,  8,  26—28. 

30UT  1  grm.  of  the  cinder,  ground  to  pass  a  100- 
lesh  sieve,  is  mixed  in  a  wrought  iron  or  nickel 
racible  with  7  grms.  of  sodium  peroxide,  the 
lixture  is  covered  with  a  thin  layer  of  the  per- 
side,  and  heated  to  fusion  for  some  minutes.  After 
>oling,  the  crucible  is  placed  in  a  beaker  containing 
bout  50  c.c.  of  water  and,  when  the  fused  mass 
is  dissolved,  the  crucible  is  removed,  rinsed,  and 
le  solution  treated  with  hydrochloric  acid  to  dis- 
■Ive  the  iron  residiie,  but  avoiding  excess, 
tie  solution  is  transferred  to  a  500  c.c.  flask, 
eated  with  about  0-5  grm.  of  aluminium  powder, 
>iled  until  nearly  all  of  the  ahiniinium  has 
ssolved,  then  cooled,  diluted  to  the  mark, 
id   filtered.     Two    hundred    c.c.    of   the    filtrate 

diluted  to  450  c.c,  1  c  c.  of  hydrochloric 
id  is  added,  and  the  sulphuric  acid  precipitated 
■  treating  the  cold  solution  with  barium  chloride 
lution.  The  precipitate  is  collected  after  1  hour, 
Ikshed  with  cold  water,  dried,  ignited,  and  weighed, 
■le  presence  of  a  considerable  quant  it  v  of  barium 
Iphate  or  silica  in  the  cinder  has  no  "appreciable 
lueuce  on  the  results  obtained. — W.  P.  S. 
'Ucial  acetic  acid  :  Preparation  of /rojn  aqueous 

I91ff  ""'^'     ^'  C^^^tzenstein.     Z.  angew.  Chem., 

•  ACIAL  acetic  acid  may  be  prepared  from  dilute 


aqueous  acetic  acid  by  extracting  it  with  low- 
boiling  solvents  immiscible  with  waier,  e.g.,  cliloro- 
fonn,  symmetrical  dichloroethylene,  benzene,  or 
petroleum  ether,  and  distilling  off  the  solvent 
(cf.  Ger.  Pat.  28.064).  An  apparatus  for  conduct- 
ing tho  process  is  described,  consisting  of  a  vessel 
provided  with  stirring  gear,  in  which  the  extraction 
takes  place.  The  non-aqueous  layer  is  run  by 
gravity  into  a  still  ;  the  solvent  is  vaporised,  rises 
through  a  rectifying  column  where  it  is  freed  from 
acetic  acid,  and  is  then  condensed  and  returned 
to  the  extraction  vessel.  The  process  is  stopped 
when  the  solvent  extracts  practically  no  more 
acetic  acid.  Examples.  (1)  150  kdos.  of  calcium 
acetate,  decomposed  with  its  equivalent  of  con- 
centrated hydrochloric  acid,  and  extracted  with 
250  litres  of  chloroform,  yielded  90  "o  of  the 
theoretical  amount  of  99-6%  acetic  acid.  (2)  300 
kilos,  of  a  solution  of  acetic  acid  in  sulphuric  acid, 
obtained  electrolytically,  containing  70  "q  of  acetic 
acid  and  7%  of  sulphuric  acid,  extracted  with 
250  Utres  of  dicliloroethylene,  yielded  90  %  of  the 
theoretical  amount  of  absolute  acetic  acid. — F.  Sp. 

Ammoniu7n    sulpliate ;    Methods   for    dealing   tvith 
arsenical   sulphuric   acid   in    the   manufacture   of 

.     P.  Parrish.     J.  Gas  Light izig,  1916,  134, 

134—137. 

It  has  become  necessary,  recently,  for  many  manu- 
facturers of  ammonium  sulphate  to  use  arsenical 
sulphuric  acid,  with  the  result  that  arsenic  sulphide 
is  precipit-ated  in  the  saturator  and  the  sulphate 
is  discoloured.  Three  methods  are  available  for 
overcoming  this  difficulty  : — (1)  The  method  used 
by  shale  distUlers  in  Scotland,  which  consists  in 
working  with  an  oil  film,  e.g.,  of  anthracene,  on 
the  surface  of  the  acid  in  the  satui'ator.  Once  or 
twice  each  day  the  bath  is  diluted,  heated  to 
boding,  and  then  allowed  to  stand,  whereupon  the 
oil  settles  to  the  bottom,  carrying  with  it  tarry 
impurities,  etc.,  and  the  precipitated  arsenic 
sulphide,  and  is  drawn  off.  (2)  By  using  a  closed 
saturator  with  an  automatic  scumming  device  : 
the  arsenic  sulphide  is  discharged  continuously 
with  the  tarry  matter,  and  the  use  of  an  oil  film  is 
not  necessary.  (3).  By  precipitating  the  arsenic 
from  the  acid  by  means  of  the  waste  gases  from 
the  saturator.  The  acid,  diluted  to  65%  strength 
to  avoid  precipitation  of  sidphur,  flows  by  gravity 
from  a  lead-lined  feed  tank  through  two  closed 
dearsenicating  tanks  of  cast  iron,  preferably  lined 
with  lead,  though  this  is  not  essential,  as  weak 
acid  saturated  with  hydrogen  sulphide  has  little 
or  no  corrosive  action  on  cast  iron.  The  waste 
gases  from  the  saturator.  after  leaving  the  coolers, 
are  passed  through  the  dearsenicating  tanks  in  the 
opposite  direction  to  the  acid,  the  gas-inlet  pipe  ia 
each  tank  terminating  in  a  perforated  horse-shoe 
cracker  pipe  of  hard  lead,  below  the  level  of  the 
acid.  The  acid  flows  from  the  dearsenicating 
tanks  to  settlers  of  sufficient  capacity  to  allow  of 
settling  for  24  hours,  and  then  passes  through 
siphons  to  lead-lined  filter-tanks  each  having  a 
false  bottom  of  porous  tUes.  The  concentration 
of  the  acid  is  reduced  by  5° — 6"  Tw.  (0025 — 003 
sp.gr.  units)  by  the  process  of  dearsenication.  The 
mud  in  the  settling  tanks  must  be  washed  periodic- 
ally with  water  to  recover  the  acid. 

Attention  is  dra^vn  to  the  great  waste  which 
occurs  owing  to  the  faUiu-e  to  treat  coke-oven  gas 
for  the  recovery  of  sxdphur.  It  is  estimated  that 
at  least  80  %  of  the  gas  produced  in  coke-ovens  in 
Great  Britahi  is  untreated  so  far  as  recovery  of 
hvdrogen  sulphide  is  concerned  and  that  an 
additional  51,600  tons  of  spent  oxide  of  50  °o  S 
content  might  be  made  available  from  this  source. 
It  is  recommended  that  the  Ministry  of  Munitions 
shoidd  take  steps  to  ensure  recovery  of  this 
sulphur,  shoidd  forbid  elimination  of  hydrogen 
sidphide  by  means  of  lime,  and  should  enforce  "the 
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removal  of  sulphur  compounds  other  than  hydrogen 
sulpliide  bv  tho  process  of  Carpenter  and  Evans 
(se«  this  j".  1914.  737  ;  1U15.  9)  in  order  that  the 
sulphur  may  be  recovered  in  a  viseful  form. — A.  S. 

Carbon  dioxide  ;  Rapid  method  for  the  determination 

of .     W.     H.     Watfiiaman.     J.     Ind.     Eng. 

Chem..  li)lC,  8.  41. 

The  carbonate  or  other  substance  is  decomposed 
in  a  300  c.c.  conical  tlask  the  upper  part  of  which 
is  surrounded  by  a  cooling  coil  ;  the  delivery  tube 
of  the  fliisk  is  connei-ted  with  a  short  condenser, 
inclined  upwai-ds.  and  this  in  turn  is  connected 
with  the  following  series  of  absorption  vessels  : — 
A  U-tube  containing  silver  sidphate  solution  (to 
remove  hyilrochloric  a,cid),  a  sulphuric  acid  bulb, 
a  potash  bidb.  a  calcium  chloride  tube,  a  second 
sulphuric  acid  bulb,  and  a  tube  containing  barium 
hydroxide  solution.  The  latter  indicates  any  loss 
of  carbon  dioxide  due  to  too  rapiil  passage  of  gas 
through  the  apparatus  ;  it  also  shows  when  the 
potash  bulb  has  become  exhausted.  ^Vir  is  di'awu 
through  the  apparatus  after  having  fii-st  been 
passed  through  potassium  hyilroxido  solution 
contained  in  a  flask  ;  the  stopper  of  this  flask  also 
carries  an  Ostwald  gas-regulator  which  controls 
the  supply  of  gas  to  the  burner  under  the  decom- 
position flask.  The  apparatus  is  usefiU  for  the 
estimation  of  carbon  dioxide  in  carbonates  as  weU 
as  in  soils  and  organic  compounds. — W.  P.  S. 

Zinc  salts  ;   Study  of  the  aetion  of  alkali  on  certain 

by  means  of  the  hydrogen  electrode.     J.  H. 

Hildebrand  and  W.  G.  Bowers.    J.  Anier.  Chem. 
Soc,  1010,  38,  785 — 788. 

SoLCTloxs  of  zinc  chloride,  bromide,  and  iodide, 
each  containing  an  excess  of  the  corresponding 
acid,  were  titrated  with  sodium  hydroxide  and  the 
course  of  the  reaction  followed  Viy  means  of  the 
hydrogen  electrode.  The  results  indicate  that 
in  such  solutions  there  is  present  a  weak  acid  of 
the  type  HZnCl,,  and  that  zinc  hydroxide  acts 
towards  alkali  essentially  as  a   monobasic  acid. 

—B.N. 

Zinc  peroxide.  E.  H.  Riesenfeld  and  W.  Xottebohm. 
Z.  anorg.  Chem..  1915.  90,  150 — 152.  Chem. 
Zeit.,  1916,  40,  Rep.,  122. 

Solutions  of  zinc  salts  in  concentrated  hydrogen 
peroxide  give  witli  alkalis  and  ammonia,  in  the 
cold  a  precipitate  containing  equivalent  amounts 
of  Zn  and  O.  but  yielding  less  water  than  would 
correspond  with  ZnO,afi,  ;  it  is  considered  to  be 
a  hydrated  peroxide,  ZnO",.in^.O,  but  it  has  not 
been  possible  to  decide  whether  the  water  is 
combined  chemically  or  not.  The  composition  of 
the  precipitate  was  not  altered  by  continued 
stirring  with  30  %  hydrogen  peroxide.— F.  W.  A. 


Iron  ;    The  oxides  of  ■ 


I.  Solid  solution  in  the 


system  FeJO,-Fe,Oi.  R.  B.  .Sosman  and  J.  C. 
Hostetter.  J.  Amer.  Chem.  Soc,  1910,  38, 
807—833. 

Measubemexts  of  the  dissociation  pressures  of 
the  iron  oxides  were  made  in  a  vacuum  furnace 
with  a  heating  tube  of  platinum-rhodium,  with  a 
\-iew  to  the  study  of  iron-bearing  silicates  at  high 
temperatures.  It  was  found  that  reproducible 
oxygen  pressures  can  be  obtained  at  a  given 
temperature,  equilibrium  being  produced  in  a  few 
minutes  at  high  temperatures,  although  certain 
disturbing  reactions  go  on  slowly,  such  as  the 
reduction  of  the  oxide  by  the  platinum,  forming 
an  irf<n-platinum  alloy.  With  minor  exceptions, 
ferric  oxides  from  various  sources  yielded  practically 
identical  pressures,  either  with  rising  or  falling 
temperatures,  and  the  oxidation  of  magnetite 
gave  pres-sures  identical  with  those  produced  by 
the  dissociation  of  pure  ferric  oxide.     The  piessure- 


composition  isotlierm  for  the  system  Fe.O, — Fe,0, 
at  1200- C.,  confirmed  also  bythe  one  lit  1100^  C, 
indicated  a  continuous  series  of  solid  solutions 
from  Fe.Oj  to  a  point  very  near  FejOj.  if  not  over 
the  entire  range  to  FcjO,,  but  an  optical 
demonstration  of  the  existence  of  .solid  solution  is 
prevented  in  the  products  containing  more  than 
18 "u  of  FeO  owing  to  their  opacity.  "The  greater 
portion  of  the  oxygen  pressure  curve  of  the  system 
at  1200- ('.  lies  between  the  limits  4  mm.  and 
1  mm.,  the  pressiu'c  tlropping  rapidly  near  Fojtt, 
an<l  rising  rapidly  near  Fe.Oj.  as  shown  in  tin- 
table,  which  gives  representative  values  of  oxygen 
pressure  in  equilibrium  with  solid  solutions 
between  'Pefii  and  FcjOi' 


Percentage  of 

rercent-ige  of 

iron  wliicli 

Pre.'isure  at 

Pressure  at 

FeO. 

is  ferrous. 

1100°  C. 

1-200°  C. 

0-90 

1-0 

0-37 

5-0 

1-80 

2-0 

0-22 

3-6 

2-71 

3-0 

0-17 

3-0 

4-52 

5-0 

0-13 

2-6 

9-09 

100 

0-10 

2-15 

13-70 

150 

0-092 

1-80 

18-37 

20-0 

0-085 

1-55 

23-07 

2.1-0 

0-069 

1-27 

27-83 

30-0 

0-052 

0-83 

31-03 

33-33 

<0-OU3 

<0-0i 

Since  the  dissociation  of  Fe^Oj  results  in  th> 
formation  of  a  solid  solution,  the  pressure  of  oxygen 
and  the  composition  of  the  solid  phase  will  depoiiil 
upon  the  relation  of  the  weight  of  the  charg. 
to  the  volume  of  the  space  into  wliich  the  oxygen 
formed  by  dissociation,  passes,  which  account- 
for  the  variety  and  uncertainty  of  results  previoush 
obtained  in  experiments  on  the  dissociatioi 
pressure  of  Fe^Oj. — B.  X. 

Iron,  manganese,  lead,  and  the  metals  of  Group  II 

(periodic    laic);     Compounds    of .        S.    U 

Pickering.  Chem.  Soc.Trans., 1910,109,  235—250 
In  a  previous  communication  (tliis   J.,  1915,  86S 
it  was  shown  that   metallo-compounds  of  cobal 
and  nickel  are  formed  analogous  to  those  of  copper 
The  work  has  now  been  extended  to  manganesf 
iron,  lead,   zinc,   cadmium,  mercury,  magnesium 
liarium.  strontium,  and  calcium,  over  forty  pair 
of   such   compounds   having    been   obtained   witJ 
five     different     organic     acids,     and     the    colon! 
phenomena  of  copper  salts  leave  no   doubt  tha 
similar  compounds  exist  in  the  case  of  all  organi, 
acids.      When  first  formed,  the  metallo-compouii' 
appears  to  contain  the  elements  of  water  in  additio 
to  the  formula  MR,  but  in  many  cases  it   can  I), 
dehydrated  without  losing  its  distinctive  propertiei 
and  in  this  condition  it  is  strictly  isomeric  wit, 
the   normal   salt,   from   which   however  it  diffei 
in  physical  properties  and  constitution,  for  electn 
lysis  shows  it  to  contain  the  metal  in  the  anioi 
The    explanation    given   of   the    existence   of  tin 
copper  metallo-salts  applies  equcally  to  those  '. 
the  other  metals,  and  all  the  metals  appear  to  I 
capable  of  acting  as  tetrads. — B.  N.  i 

Carbon  monoxide  ;    The  periodic  evolution  of 1 

J.  S.  Morgan.  Chem.  Soc.  Trans.,  1916,  10 
271—283. 
WiiKN  certain  fractions  obtained  by  distillatii 
of  formic  acid  aie  treated  with  concentrat" 
sulphuric  acid,  the  evolution  of  carbon  monoxiil 
is  periodic,  but  the  pure  acid  does  not  show  t.'j 
periodicity.  The  higher  fractions  were  vc! 
active,  and  the  addition  of  a  small  quantity 
any  ot  these,  or  traces  of  other  impurities,  ■ 
an  inactive  acid  induced  periodicity.  The  acti-l 
is  considered  to  be  a  .super.->jituration  phci'l 
menon ;    the    decomposition    proceeds   smooth'! 
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but  the  evolution  of  gas  is  retarded  until  the 
solution  attains  .such  a  coneentration  tliat  spon- 
taneous f\(iUition  ensues  in  accordance  with 
Ostwald's  theory.  As  soon  as  tlie  requisite 
quantity  of  gas  lias  been  formed,  the  altsorbed  gas 
escapes  with  a  violent  rush,  and  is  followed  by  a 
further  quantity  of  gas  wliich  escapes  at  the 
pressure  that  would  be  normal  if  the  reaction  were 
proceeding  smoothly.  It  is  suggested  that  the 
influence  on  tlie  limits  of  supersaturation  attained. 
and  on  the  quantity  of  gas  liberated  over  and 
above  that  whicli  lias  been  absorbed,  may  be  due 
largely  to  small  quantities  of  impurities. — B.  N. 

iilnorption  of  strong  electrolytes  [bij  blood  charcoal]. 
Y.  Osaka.  Mem.  Coll.  Sci.,  Kvoto  Imp.  Univ., 
1915.  1,  257—208. 

The  adsorption  of  strong  electrolytes  by  blood 
charcoal  was  studied,  and  liy  recognising  the 
necessitv  of  determining  and  allowing  for  the 
adsorpti'on  of  the  solvent,  which  is  comparatively 
so  great  as  to  reverse  in  some  cases  the  effect  of 
adsorpt  on  on  the  electrolyte  and  cause  an  apparent 
negative  adsorption,  consistent  results  were  ob- 
tained which  may  lie  summarised  as  follows  : — 
The  higher  the  concentration  the  greater  the 
adsorption  ;  sodium  and  potassivmi  nitrates,  and 
potassium  bromide  and  iodide  are  positively 
adsorbed  ;  sodium  and  potassium  sulphates  and 
sodium  chloride  are  apparently  negatively  adsorbed 
owing  to  the  adsorption  of  the  water  being  for  its 
molecular  concentration  greater  than  tliat  of  the 
dissolved  salt.  After  calculating  the  actual  ad- 
sorption of  the  salts  themselves  per  grm.  of 
charcoal  it  becomes  evident  that  for  the  same 
molec\dar  concentrations  the  degrees  of  adsorption 
of  salts  of  the  same  base  are  in  the  order 
I>N03>Br>Cl>S04.  and  further  that  sodium 
salts  are  less  adsorbed  than  potassium  salts  of  the 
same  acid.  This  series  is  in  the  same  order  as 
that  in  which  the  salts  influence  the  surface  tension 
of  water,  the  precipitation  of  a  sol,  and  other 
similar  physico-chemical  phenomena. — G.  F.  M. 

Patents. 

jA'iiric  acid  ;  Process  for  making  highly  concentrated 
— ;-.  O.  Imray,  London.  From  Farbw.  vorm. 
Meister,  Lucius,  und  Briining,  Hoechst,  Germany. 
Eng.  Pat.  4345,  Mar.  19,  1915. 

Ox  adding  liciuid  nitrogen  peroxide  to  dilute  nitric 
acid,  and  allowing  the  mixture  to  stand,  two 
separate  liquid  layers  are  formed,  of  which  the 
upper  consists  of  very  concentrated  acid  mixed 
with  peroxide  (which  can  be  removed  by  distilla- 
tion), and  the  lower  contains  weak  acid  and 
peroxide.  The  lower  layer  is  treated  with  oxygen 
'O  oxidise  the  peroxide,  and  then  with  liquid 
peroxide  as  above.  A  mixture  of  water,  or  of 
lilute  nitric  acid  and  liquid  nitrogen  peroxide, 
ivith  or  without  oxygen  treatment,  can  be  used 
or  preparing  concentrated  acid  of  any  desired 
•trength.  e.g.,  15  parts  by  weight  of  Si°i  nitric 
vcid  is  mixed  and  shaken  with  30  parts  of  liquefied 
aeroxide  ;  after  settling  the  upper  laver  contains 
icid  of  98—99  %.  and  the  lower  layer  acid  of  75  % 
strength.  The  liquids  should  be"  well  agitated, 
md  a  reflux  apparatus  should  be  used  to  avoid 
OSS  of  nitrogen  peroxide.  The  process  may  also 
>e  worked  under  pressure. — E.  H.  T. 

Volatile  acids  [nitric  acid]  ;  Apparatus  for  the  manu- 
facture   of fro>n    their    salts.      H.    Frischer, 

Cologne.  Germany.  Eng.  Pat.  7099.  May  11,1915. 
Retorts  for  the  distillation  of  volatile  acids,  e.g.. 
■Jt"c  acid,  are  provided  \vith  a  number  of  pipes 
t  different  points  for  carrying  oti"  the  acid  vapours, 
hese  pipes  are  connected  singly  or  in  pairs  to 
eparate  condensers  which  unite  towards  the  end 
£  the  cooling  system.      A   more   rapid,  uniform 


and  economical  distillation  results,  and  larger 
retorts  can  be  used,  e.g.,  5000  kilos,  of  saltpetre 
can  be  treated  in  (5 — 8  hours. — F.  Sp. 

Glover.  Gay-Lussac,  and  like  towers.  Tlio  Accrington 
Brick  and  Tile  Co.,  Ltd.,  and  S.  Middleton, 
Accrington.     Eng.  Pat.  8152,  June  2,  1915. 

Tire  tower  is  furnished  with  channelled  packing 
blocks  arranged  so  as  to  produce  long,  narrow, 
inclined  passages.  The  oartlienware  lilocks  aro 
easy  to  make  and  comparatively  few  aro  required  ; 
each  may  be  used  in  an  upright  or  in  an  inverted 
and  reversed  position.  It  the  blocks  are  placed 
end  to  end,  and  alternate  blocks  of  eacli  layer  are 
reversed,  or  if  they  are  laid  one  on  top  of  another, 
with  the  alternate  blocks  reversed,  a  wall-like  tier 
is  produced  through  which  runs  a  series  of  con- 
tinuous, zig-zag  channels.  The  tower  can  be 
completely  filled  with  these  tiers  in  such  a  way 
that   they   are   independent   of   one   another. 

— E.  H.  T. 

Sulphuric  acid;   Process  for  concentrating and 

api>aratus  therefor.  Soc.  Anon.  La  Fabrique  de 
Soie  Artiflcielle  de  Tubize,  Brussels.  Eng.  Pat. 
10,38(5,  July  1(3,  1915.  Under  Int.  Com.. 
July  1(3,  1914. 

The  acid  is  concentrated  in  a  series  of  closed,  inter- 
communicating vessels  arranged  in  step-like  form- 
ation. The  acid  flows  downward.s  from  one  vessel 
to  another,  and  the  evolved  vapours  are  led  off 
at  the  top  of  each  vessel  into  the  acid  contained  in 
the  vessel  immediately  above  it. — E.  H.  T. 

Table  salt  ;  Process  and  apparatus  for  making 


from  rock  salt.  Gewerkschatt  "  Einigkeit  I." 
Ehmen.  Germany.  Eng.  Pat.  12,911,  Sept.  9. 
1915.     Under  Int.  Con%-.,  Sept.  11,  1914. 

Ground  rock  salt  that  has  been  moistened  with 
water,  with  or  without  the  addition  of  a  binding 
material,  or  with  other  liquid  of  a  binding  nature, 
is  granulated  and  dried  by  heating  it  in  a  metallic 
shaking  trough.  The  latter  is  divided  longitudin- 
ally into  narrow  channels  by  means  of  low  par- 
titions, and  for  about  two-thirds  of  its  length  it  is 
provided  with  transverse  corrugations.  The  trough 
is  heated  by  steam,  hot  air,  or  fuel.  Before 
entering  the  trough,  the  salt  is  passed  through 
sieves  or  sifting  floors,  and  after  treatment  it  is 
bleached  in  a  drum  with  chlorine  and  then  aerated 
in  a  second  drum. — E.  H.  T. 

Meial    oxides    and    hydro.rides  ;    Recovery    of  - 


A.  O.  Blickle,  Assignor  to  Jletallbank  und 
aietallurgische  Ges.  A.-G.,  Fi'ankfort,  Germany. 
U.S.  Pat.  1,175,587.  Mar.  14,  191(3.  Date  of 
appl.,   Sept.   24,    1913. 

SOLUTION'S  of  metallic  salts,  e.g..  metallic  chlorides, 
are  treated  with  basic  substances  in  amount  just 
sufficient  to  precipitate  one  or  more  of  the  metals 
as  basic  salt.  The  precipitate  is  then  heated  with 
more  basic  substance  in  amount  equi%-alent  to  the 
particular  metal  or  metals  to  be  separated,  the 
temperature  being  below  the  boiling  point  of  the 
salt.  The  metal  is  converted  into  oxide  or  hydr- 
oxide, which  is  then  removed  by  lixiviation. 

— E.  H.  T. 

Lixiviation   of  minerals  or  the   like.     O.   Brunler, 

Brussels.     Ger.  Pats.  (A)  286.742,  Nov.  30,  1913, 

and  (B)  289,365,  Jan.  27,  1914. 

(A)  A  snsTURE  of  combustion  gases  and  steam, 

'    produced   by  a  flame   burning  imder  water  in  a 

closed    vessel,    is   passed   through   a   mass   of   the 

mineral  under  treatment,  immersed  in  water.     The 

mineral  may   be   packed  around  a  tube  through 

which  the  mixture  of  steam  and  combustion  gases 

passes   first,    before   coming  in    contact   with  the 

mineral.     The    process    may     be    used    for    the 
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extraction  of  sodium  nitrate  from  caliche.  (B)  A 
mixture  of  combust  ion  ^jascs  and  stoam  carrj'ins 
ivirticlcs  of  water  in  suspension,  is  p»sse<l  tluwugh 
a  vessel  containing  the  mineral. — A.  S. 

Cri/slallisadon  of  hoi  salt  sohitious.  W.  Haberlein. 
Berlin-Orunewald.  Ger.  Pats.  (A)  28S.S17,  June 
13.  lUUi.  and  (b)  28S.U01,  Aui;.  U,  1914. 
AdilitioustoGer.  Pat.  271.102  (this  J..  1914,409). 

(.\)  Instead  of  \ising  »  vessel  dividetl  into  com- 
partments as  in  the  chief  {latent,  a  series  of  troughs 
IS  used,  connected  with  each  other  by  bridge- 
pieces,  so  that  the  solution  can  overflow  from  one 
troujih  to  the  next,  but  otherwise  completely 
independent.  In  this  way  transmission  of  heat 
from  one  cooling  zone  to  the  next  is  hiiuiered.  and 
the  niunber  of  <-ooling  stages  and  the  time  requii-ed 
are  reduced.  The  bridge-pieces,  exposeil  to  the 
air  above  and  below. -are  of  such  \vidth  that  the 
tliin  film  of  solvition  flowing  over  them  is  coole<l 
appreciably,  and  are  incliuetl  so  that  any  crystals 
which  separate  are  carried  forward  by  the  liquid 
into  the  next  trough,  (b)  Eaih  trough  is  provided 
with  a  separate  supply  comluit  for  the  cooling 
water,  and  the  cooling  water  leaving  the  troughs 
flows  into  reservoirs,  from  which  the  supply 
condviits  are  fed  with  progressively  smauor 
quantities  of  water  from  one  end  of  the  svstem 
to  the  other. — A.  S. 

Magnesia  ;  Process  for  obtaining  products  rich  in 

from  mlrlurcs  of  magnesium  carbonate  and 

calcium  carbonate.  Harburger  Chem.  Werke 
Schon  u.  Co.,  Harburg.  Ger.  Pat.  289,710, 
Feb.  2,  1915. 

A  MlXTTRE  of  magnesium  and  calcium  oxides 
produced  by  burning  the  mixed  carbonates  is 
slaked  with  water,  the  quantity  of  -wliich  is 
sutfteient  to  convert  only  the  calcium  oxide  into 
hydroxide.  Tlie  amount  of  water  required  is 
determined  by  test.  Tlie  magnesia  product  may 
be  freed  still  further  from  calcium  hydroxide  by 
treatment  with  solutions  of  magnesium  salts,  such 
as  magnesium  chloride.- — W.  C.  H. 

Polassintn  salts ;  Apparatus  for  the  continuous 
separaiion  of  linuid  from  granular  material, 
especially  — .     B.   Sohilde   jiaschinenbau  und 


described  is  divided  by  radial  walls  into  contiguous 
units. — P.  SoDX. 

Barium  oj-ide  ;    Muiiufacture  of - 


Apparatebau  Ges.  Ger.Pat.289,774,Jan.28,1914.         Hydrogen;    Production  of - 


.    VV.  Lampo, 
llameln.     Ger.   Pat.  290.445.  Nov.  22,   1913. 

I\  tlie  production  of  barixun  oxide  by  cahining, 
a  furiiaee  fired  by  flaineloss  surface-combust  ion  is 
used.  The  bed  of  refractory  material  forming 
the  surface-combustion  burner  acts  aj;  the  roof  of 
the  c;Ucining  chamber  and  can  be  raised  or  lowered 
in  ontcr  to  control  the  temperature. — A.  .S. 

yitrogcn  and  carbon  dio.ride  ;    ^[anufavturt'  nf . 

1\.  H.  Brownlee  and  K.  JJ,  Vhhnger,  I'ittsbm-gh, 
r.S.A.   Eug.  Pat.  5097,  Apr.  1,  1915. 

See  U.S.  Pat.  1.154,172  of  1915  ;  this  J..  1915, 
1144.  Other  carbonaceous  s\ibstauces  than  fuel 
gas  may  be  aililed  to  the  mixture  of  combustion 
productii  and  air,  e.g.,  a  volatilisable  oil.  fuel  oil, 
powdei'ed  coal,  or  the  like. 

Hydrogen  and  other  gases  ;   Apparatus  for  carrying 

out  reactions  bcticcen  .     U.  Wade.    Loudon. 

From  ,\I.  Pier,  Zehlendorf.  Germanv.  Eug.  Pats. 
(A)  9001.  Apr.  18,  1914,  and  (n)  100,210,  Apr.  18, 
1914.     (Appl.  Xo.  14S  of  1911).) 

(A)  See  U.S.  Pat.  1,090,874  of  1914  ;  this  J.,  1914, 
485.  The  inner  \essel  is  formed  of  glass,  siUca, 
or  glazeil  porcelain,  and  the  outer  vessel  of  iron  or 
ste»-l.  or,  for  temperiitures  above  550^  C,  of  nickel- 
steel  or  nickel-chrome-steel,  wliieh  ha;;  been 
previously  heateil  to  a  temperature  suitable  for 
hai'dcning,  quenched  in  oil,  heated  slowly  to  a 
t.emperature  exceeding  the  normal  range  at  whicli 
the  apparatxis  is  to  be  worked,  and  then  allowed 
to  cool  slowly.  The  space  between  the  inner 
and  outer  vessels  Ls  filled  with  an  inert  gas,  e.g., 
mtrogen.  (b)  See  U.S.  Pat.  1,159,865  of  1915; 
this  J.,  1915,  1250.  The  inner  vessel  is  fonned  of 
iron,  and  the  outer  vessel  of  iron  or  steel,  or,  for 
temperatures  above  550°  C,  of  specially  treated 
steel  (s^e  above).  The  inner  space  and  the  space 
between  the  inner  ,and  outer  vessels  conuiumicate 
by  a  special  tube  or  l)y  apertures  in  the  wall  of  the 
inner  vessel  above  the  level  of  the  molten  metal 
in  the  intermediate  space. 

W.    Naher  and 


The  apparatus  consists  of  a  trough  divided  into 
an  upper  and  a  lower  compartment  by  a  pair  of 
longitudinal  perforated  partitions.  Tlie  material, 
contained  in  the  upper  compartment,  is  moved 
forwards  by  a  series  of  scrapers  which  travel  to  and 
fro  and  are  pivoted  in  such  a  way  that  they  swing 
freely  whilst  moving  in  one  direction,  but  are 
prevented  from  swinging  whilst  moving  in  the  other. 
The  lower  ends  of  the  scrapers  are  a  short  distance 
above  the  upper  perforate<i  jjartition  and  are  so 
curved  that  they  exert  a  downwai'd  pressure  on 
the  material,  thus  expelling  the  liquid,  which  flows 
throvigh  the  partit  ions  into  the  lower  compartment 
in  which  a  partial  vacuum  is  maintained. — A.  S. 

yUrogen  and  oxygen  ;    yiethod  of  producing  com- 

pouiuls    of especially    nitrogen    ojcidcs  from, 

free  nitrogen.      \\ .   Lachmann,   Dresden.       Ger. 
Pat.  289,844.  July  20,   1913. 

Ix  the  production  of  nitrogen  oxides  the  heating 
and  reaction  periods  are  kept  separate.  For 
example  a  gaseous  mixture  containing  free 
nitrogen  and  free  oxygen  Ls  passed  over  an  auxiliary 
suljstance  (such  as  magnesia)  which  has  been 
previously  heated  to  a  high  temperatiu'e  by  direct 
contact  with  combustion  gases  (produc(«l.  prefer- 
ably, «ith  gas  rich  in  oxygen,  instead  of  with  air). 
During  the  production  and  utilisation  of  the 
heating  gas,  the  temperature  may  be  controlled 
by  circulating  part  of  the  hot  waste  combustion 
ga£es    near    the    furnace    walls.       The    furnace 


M.    Noding,    Pforzheim.        Ger.    Pat.    289,207, 
Jan.  24,  1915. 

In  the  production  of  hydrogen  by  the  action  of  ' 
steam  upon  iron,  the  latter  is  used  in  the  form  of 
shavings  obtained  from  CAst  iron  by  the  action  of  a 
steel  tool,  the  edge  of  which  meets  the  piece  of  cast 
iron  at  an  obtuse  angle.  Shavings  obtained  in  this 
way,  when  packed  into  a  retort,  resemble  a  piece 
of  ma'isivo  but  perfectly  porous  iron  and  expose 
a  much  greater  surface  to  the  steam  than  iron 
prepared  in  any  other  way.  Shavings  of  a  similar 
character  cannot  be  prepared  from  wrought  iron  or 
steel.— A.  S. 

Hydrogen  ;    Plant  for  the  production  of .      K. 

SchatTer.   Charlottenburg.       Ger.    I'at.   289,208, 
Apr.  1,  1911. 

Ix  an  installation  for  the  production  of  hydrogen 
by  the  treatment  of  iron  alternately  with  steam 
and  \\ith  a  r(Hju<ing  gas  previously  coolci!  and 
purifieil,  tlio  capacity  of  the  apparatus  in  which  the 
reilucing  gas  is  produced,  and  of  the  cooler  and 
purifier  connected  therewith,  is  so  adjiLsted  that 
the  gas  may  be  supplieil  direct  to  the  hydrogen- 
producing  apparatus,  the  working  pressure  being 
regulated  according  to  the  var>'ing  back  pressur- 
in  the  section  of  the  plant  in  which  hydrogen  it 
generated  and  puiified.  One  or  more  elastic  gas 
holder  J.  placed  underground,  are  interposed  betweei 
the  hydrogen  generator  and  the  compressinf 
apparatus    to    receive    excess    of    hydrogen  an( 
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supply  it  to  the  comprossinp  apparatus  wlien  the 
output  of  the  liydrogen  geuerator  is  curtailed. — A.S. 

Silicates;     Maiuifaclurc   of  soluble .      J.    W. 


.Spenslev  ami  J.  \V.  Battersbv.  Manchester. 
U.S.  Fat.  1,170,013,  Mar.  21,  i'JlG.  Date  of 
appl.,  May  1.  1915. 

See  Eng.  Pat.  11,959  of  19U  ;    this  J.,  1915,  834. 
Nitrous  vapours  or  gases  ;  Proress  of  absorbing  ■ 


ill  6i<r)i/  lime.  A.  T.  Soliloesing,  Paris,  ^Vssignor 
to  Noi-sic  Hvdro-Elektrisk  Kvaelstofaktiesel- 
skab,  ChrLstiauia.  U.S.  Pat.  1.177.359,  Mar.  28, 
1910.   Date  of  appl..  Sept.  24.  1913. 

See  Ft.  Pat.  400.328  of  1912  ;    this  J.,  1914,  23. 
Kelp  and  similar  aquatic  plants  ;   Utilisation  of- 


T.  Boborg  and  X.  Testrup,  ^Vssiguoi-s  to  Teclino- 
(^lieuiioal  L,;vboratories,  Ltd.,  London.  U.S.  Pat. 
l,177,375,Mar.2)S,1916.Datuofappl.,Dec.2S,1914. 

See  Eng.  Pat.  1766  of  1914  ;    this  J.,  1915,  227. 

Process  of  recovering  sulphuric  acid  from  the  waste 
acid  of  petroleum  factories.  Eng.  Pat.  12,303. 
See  IlA. 

Purificaiion  of  heating  and  lighting  gases  from 
hudroqen  sulphide  and  amnwnia.  Ger.  Pat. 
290,509.     See  IIa. 

Furnace  for  the  production  of  amtnonia  by  destructive 
dislillation  of  bituminous  substances  at  a  relatively 
low  temperature.     Ger.  Pat.  290,577.     See  IIb. 
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SUver  on  glass  :   Yelloic  coloration  of  burnished . 

L.  Springer.  Keram.-Eunds.,  1915,  23,  159 — 100, 
177— 17S.  190,  207— 20S.  Z.  augew.  Chem., 
1915,  28,  Ref.,  030—031. 

Silver  decoration  on  glass,  after  Imrniug, 
xequently  appears  more  or  less  yellow  on  the  side 
n  contact  with  the  glass,  whilst  quite  wliite  and 
'apable  of  taking  a  high  polish  on  the  other  side, 
rhis  yellow  coloration  depends  upon  the  burning 
«mperature.  For  example,  in  cases  where  no 
liscoloratiou  occurred  at  a  temperature  corres- 
)onding  to  Segjr  cone  022.  a  yellow  colour  appeared 
>ii  burning  at  cone  019  to  017  :  and  when  a  faint 
liscoloration  appeared  at  the  lower  temperatm-e 
t  was  intensified  on  biu-ning  at  a  higher  temperature. 
Che  silver  should  not  be  applied  with  other  colours 
T  enamels  which  require  a  high  temperature  ; 
lurning  should  be  effected  at  as  low  a  temperature 
s  possible  (not  above  cone  022.  dark  red  heat). 
•nd  the  glass  should  be  left  in  the  muffle  for  as 
hort  a  time  as  possible.  The  composition  of  the 
ilvcr  prep.iration  also  has  some  influence.  Silver 
arbonate  and  fine  grey  silver  powder,  probably 
morphous,  gave  gcoii  results,  whereas  silver 
owder  of  bright  lustrous  character,  probably 
rystaUine.  and  sUver  powder  containing  copper 
roved  unsatisfactory. — A.  S. 

'orcelain  :   Xoies  on  liard  or  relspathic .    J.  W. 

ilellor.  Trans.  Eng.  Ceram.  Soc,  1914-15,  14, 
176—192. 


ta:  author  considers  it  useless  to  attempt  to 
ipplant  German  hard  porcelain  by  imitations 
lade  with  other  kinds  of  ware,  as  these  cannot 
obsess  the  requisite  technical  properties,  but  the 
wnufacture  of  hard  porcelain  in  England  should 
aer  no  insuperalile  difficulties.  The  typical 
erman  hard  porcelain  is  composed  of  clav  sub- 
ance  50.  felspar  25.  and  quartz  25  °o-  For 
;5isting  sudden  changes  in  temperature  a  mixture 
clay  substance  57,  felspar  or  ec(uivalent  23, 
Id  flint  20  is  preferable,  but  for  domestic  china 


the  body  should  bo  rich  in  silica  as  it  will  then 
requh-e  less   firing.     A   suggested   mixture    (com- 

[  posed  of  British  materials)  consists  of  china  clay 
38,  ball  clay  15,  purple  Cornish  stone  40,  flint  7  %  ; 
this  closely  resembles  an  ordinary  eartlienware 
body.     It  is  considered  essential  to  the  commercial 

I   success  of  the  manufacture  of  hard  porcelain  in 

'   England  that  no  ft)reign  materials  should  be  used  ; 

'  it  may  be  difficult  to  find  a  suitable  clay  to  replace 
the  l)all  clay  and  a  stone  free  from  the  disadvan- 
tages of  the  Cornish  stone  suggested  above.  The 
glazes  are  similar  to  the  materials  composing 
Seger  cones  4  to  11  and  arc  equivalent  in  com- 
position to  (01  to  0-3  K,0,  0  to  0-3  ilgO,  0  to 
0-3  BaO,  0-4  to  0-7  CaO),  (0-4  to  1-2  Al,Oj), 
(3-5  to  11-0  SiO;).  Lead  and  boric  oxides,  which 
are  used  in  English  porcelain  glazes,  are  absent 
from  the  German  ones.  The  chief  dift'erence& 
between  the  methods  of  manufacture  in  Gei-many 
and  England  are  that  G^erman  manufacturers  (a) 
temper  the  materials  in  an  edge-runner  mill  instead 
of  pugging  them,  (6)  age  the  paste  for  a  con- 
siderable time  before  using  it,  (c)  cast  more 
efficiently  and  with  greater  skill,  (rf)  fire  the  biscuit 
ware  at  a  much  lower  temperature,  (e)  fire  the 
glazed  ware  at  a  much  higher  temperature  (cone 
12  to  10),  (/)  make  exceptionally  large  allowances 
in  the  moulds  for  deformation  of  the  ware  in  the 
kiln,  and  {g)  keep  a  reducing  atmosphere  in  the 
kiln  throughout  the  burning.  The  German  sag- 
gers, in  which  the  ware  is  burned,  are  made  largely 
of  grog  (burned  clay)  which  has  been  freed  from 
dust  and  separated  into  two  grades — coarse  and 
fine — the  particles  ranging  from  1  to  7  mm. 
diameter.  The  usual  proportions  are  fine  grog' 
2  parts,  coarse  grog  8  parts,  plastic  clay  7  to  10 
parts.  The  saggers  are  made  in  a  similar  manner 
to  those  in  England  but  are  shallower.  The 
decoration  is  mostly  on  the  glaze,  as  underglaze 
colours  are  nearly  all  destroyed  at  the  high  tem- 
peratures used  in  glazing.  The  on-glaze  colours 
do  not  weld  well  with  the  glaze  and  their  effect 
is  less  pleasing  than  in  English  china  ware. 
Marquardt  porcelain  has  a  body  containing  30  to 
35^0  silica  and  GO  to  65  °o  alumina,  some  of  the 
latter  being  apparently  in  the  free  state.  The 
pyrometer  tubes  made  of  this  material  are  extruded 
from  a  macliine  and  are  apparently  fired  in  » 
vertical  position. — A.  B.  S. 

Earthenware  bodies  ;    A  study  of  - 


„     .  ■     (I).    L.  J. 

Truss  and  P.   Stanwav.      Trans.   Eng.   Ceram. 
Soc,  1914-15,  14,  173—175. 

Thirtt-thrke  bodies  were  compounded  according 
to  their  "  rational  "  analyses  from  ball  clay, 
china  clay,  cjuartz.  and  felspar,  half  the  "  clay 
substance  "  being  introduced  as  ball  clay  and  the 
other  half  as  china  clay.  The  dried  materials  were 
made  into  slips,  sifted,  dried  on  plaster  to  a  suitable 
consistency,  and  moulded  into  slabs  which  were 
then  dried.  The  shrinkage  on  drying  was 
measured,  the  slabs  were  fired  in  an  ordinary 
earthenware  biscuit  oven  (cone  2a),  and  the  kiln- 
shrinkage  measured.  The  slabs  were  then  glazed 
with  an  ordinary  earthenware  glaze  and  fu-ed  in  an 
earthenware  glost  oven  (cone  02a).  The  results, 
shown  on  a  triangular  diagram,  indicate  that  the 
best  mixtures  are  those  in  the  centre  of  the 
diagram  ;  mixtures  very  rich  in  clay  or  felspar 
tend  to  craze  badly,  whilst  those  rich  in  quartz 
tend  to  peel. — A.  B.  S. 

Ttinyiel   oven  ;    Development   of  the   Dressier 

since  1911.  C.  Dressier.  Trans.  Eng.  Ceram- 
Soc,  1914-15,  14,  41—61. 
In  the  earlier  ovens  (Eng.  Pats.  18.114  and  28,017 
of  1910:  this  J.,  1911,  1254)  the  goods  were 
carried  on  a  plain  car.  the  products  of  combustion 
of  the  fuel  passing  through  two  horizontal  pipes, 
one  on  each  side  of  the  car  and  known  as  "  com- 
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bustion  chambers."  la  tliis  arrangement  the 
upper  goods  were  hcatoU  more  strongly  than  the 
lower  ones.  Uy  making  the  two  conitmstion 
chamtiers  triangular  in  cross-section  and  placing 
the  goods  on  a  high  car  well  al>ove  them  (see 
Kng.  Pat.  S22t<  of  1912  :  this  .T..  1S>1;{,  792), 
much  greater  uniformity  of  heating  was  obtained, 
but  the  goods  were  too  hot  when  taken  out  of  the 
kiln,  the  output  was  too  low,  and  the  temperature 
reached  was  insuflicient  for  general  use.  By 
placing  two  cooling  pipes,  similar  to  the  "  com- 
bustion chambers,"  in  the  cooling  section  of  the 
kiln  and  drawing  air  through  these  pipes  (see 
Eng.  Pat.  23.803  of  1912  :  this  J.,  1913.  1094). 
it  is  possible  to  withdraw  the  goods  at  any  desired 
temperature  :  the  hot  air  produced  may  l)e  used 
for  drying  other  goods.  By  using  "  combu.stion 
chamliers  "  of  quadrilateral  cross  section  and 
iii.^erting  another  pipe  inside  each,  they  could  be 
made  to  withstand  any  desired  temperature,  as 
the  air  passing  throughthe  inside  pipe  kept  them 
from  .softening  and  collapsing.  In  the  kiln  last 
erected  (see  Eng.  Pat.  18,821  of  1913  ;  tliis  J., 
1915,  81).  the  combustion  chambers  reach  almost 
to  the  top  of  the  tunnel,  a  low  car  is  used  and  is 
piled  higli  with  the  goods,  the  three  cliief  drawbacks 
in  the  earlier  kilns  being  now  obviated. — A.  B.  S. 

Ovens;    Disiribtttion  of  heat  in  ceramic .     A. 

Bigot.     Trans.  Eng.  Ceram.  See,   1914-15.   14, 
9(}— 129. 

The  heat  produced  by  the  combustion  of  fuel  in 
an  oven  or  kiln  is  expended  in  heating  (n)  the 
TOods,  (6)  the  air  required  for  combustion,  (c) 
the  excess  of  air  purposely  present  to  secure  good 
colour,  etc..  (d)  the  air  leaking  into  the  kiln,  (e) 
the  foundations,  (/)  the  atmosphere  surrounding 
the  kiln,  and  (g)  the  walls,  and  also  {h)  in  radiation 
from  the  walls,  and  (0  heat  escaping  up  the 
chimney.  The  author  considers  the  following 
results  as  typical  : — 


Inter- 

Dressler's 

Hoffmann's 

mittent 

tunnel 

continuous 

down- 

kiln. 

kiln. 

draugh 
oven. 

Temperature  attained   

1000°  C. 

1000°  C. 

1000  "C. 

Heat  supplied  by  fuel 

4-80% 

7-00% 

21-00% 

„        „        „    hot  air  or 

gases  . . . 

1-53% 

3-12% 

— 

„        „        „     fired  ware. 

3-27% 

3-00% 

— 

9-60% 

13-12% 

21-00 

Heat  expended  : — 

To     evapfjrate     combined 

water  in  tiie  goods    . . . 

0-36% 

0-50% 

0-50% 

To  raise  Koods  U>  IWO'  C. 

3-27% 

3-00% 

3-00% 

To  lieat  supports,  walls,  etc. 

1-26% 

3-30% 

4-02% 

To  heat  excess  of  air   ... 

— 

4-52% 

2-26% 
9-42% 

Loss  by  chimney   

0-55% 

0-90% 

Loss  by  radiation,  etc.  . . 

0-36% 

0-90% 

1-80% 

Loss  owinK  to  goods  leaving 

kiln  whilst  hot  

0-60% 

— 

— 

8-60% 

13-12% 

21-00% 

Heat     recoverable     for 

drying,  etc 

3-00    % 

9-60% 

Belative  costi!  for  fuel  per  ton 

of  goods  burned  

6d. 

Bid. 

29.  3d. 

The  percentages  given  are  the  proportion  of  fuel 
per  100  parts  of  goods  burned.  The  author  con- 
siders that,  allowing  for  unavoidable  losses  by 
radiation,  etc.,  raw  goods  should  require  the 
following  proportions  of  fuel  : — 3-5";,  at  1000'  C, 
4-1%  at  1200^ f.'.,  4.38"o  at  1300  ('.,  and  4-70% 
at  1400'  C.  WTien  temperatures  altove  1000'  ('. 
are  to  be  reached,  some  form  of  insulation  should 
be  einployed.  Two  methods  are  suggested  :  (a) 
building  the  kiln  of  highly  porous   bricks  made 


largely  of  kieselguhr  and  reducing  the  thickness 
of  the  walls  to  one-half,  and  Iherebv  reducing  tlie 
lo.<s  through  the  walls  fnuu  1  02"„"to  0-75"„  and 
saving  half  the  fuel;  (i)  l)y  surrounding  the  oven 
with  a  ferro-conci'ete  casing  and  building  it  on  a 
ferro-concrete  tal)le  so  as  to  isolate  it  below  and 
on  each  side. — A.  B.  S. 

Colours    [for    pollcri/'i  ;      CohiiU    and    niclcl . 

A.  I"),  llollinshead.  J.  Turner,  and  J.  W.  Mellor. 

Trans.  Eng.  Ceram.  Soc,  1914-15,  14,  107 — 172. 
Ternwuy  mixtures  of  either  cobalt  or  nickel  oxide 
with  zinc  oxide  and  aluminium  hydn>xide  (the  last 
calculated  to  oxide)  were  made  to  correspond  to 
the  points  of  intersection  of  a  triangular  diagram 
representing  20 '\,  variations  of  i-;uli  ingredient. 
The  mixtures  were  calcined  in  a  china  biscuit  oven 
(cone  10).  wet-ground,  .sifted,  dried,  and  printed 
on  .standard  earthenware  slabs.  The  colours  were 
"  hardened  on  "  at  a  dull  red  heat  and  dipped 
in  (a)  leadless  glaze,  (t)  raw  lead  glaze,  or  (c)  low 
solubility  glaze  and  then  Tuvd  in  a  glost  oven 
(cone  Ola).  Colotire  ddiagranis  are  given  .showing 
the  various  shades  of  blue  and  brown  obtained. 
The  equilibrium  tint  for  the  cobalt  mixtures  is  a 
violet-blue.  A  matt  blue  (Thenard's)  is  obtained 
with  aluminous  glazes  low  in  lead,  but  is  very 
sensitive  to  the  composition  of  the  glaze.  Any- 
thing which  favours  action  of  the  silica  on  the  body 
or  glaze  incre.'ises  the  tendency  to  form  the 
equilibrium  tint.  The  nickel  colours  were  all 
unsatisfactory,  lieing  unstable  and  liable  to  varia- 
tions in  tint. — A.  B.  S. 

Patents. 
Uer/enerative  [i/lass]  fxrnaces.     H.  Wade,  London. 
From  Empire  .Machine  Co.,  Pittsburgh,  U.S.A. 
Eng.  Pat.  10,157,  July  12,  1915. 

A  GLASS-DRAWING  furnaco  containing  a  reversible 
glass-pot,  2,  mounted  on  trunnions  in  a  well,  6. 
is  combined   with  a  recuperator,   13,  whiclt  pro- 


vides a  supply  of  hot  air  for  the  combustion  of  the' 
gas  used  for  heating  thi-  furnace.  The  gas  entersi 
through  the  flue  14,  and  as  it  passes  along  the  flue. 
14«,  it  is  heated  by  the  air  circulating  around  the 
latter  and  is  Imrned  at  the  jet,  15,  and  in  th' 
combustion  chamber,  11.  the  products  of  com-, 
bustion  passing  around  the  pot,  2,  and  througl' 
the  flues,  9,  9n,  into  the  recuperator,  which  it 
tliereby  heated.  The  furnace  works  with  natura 
draught,  and  it  is  claimed  that  the  deposition  <> 
carbon  on  tlie  glass-pot  is  thereby  prevented* 
The  use  of  a  reversible  pot  enables  the  refuse  glas 
to    be    melted    out   of   the   inverted   portion  »nc 
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collected  at  the  base,  7,  of  the  well.  6,  providing 
a  clean  pot   whenever  one  is  required. — A.  B.  S. 


Glass;      Method    of    vuDiufacturhuj  - 


R.    G. 


Kann.    Pitt.sburgh,    U.S.A.      Eng.    Pat.    10,446, 
July   1S>.   li)15. 

The  customary  method  of  mixing  the  ingredients 
of  glass  in  b\dk  and  taking  portions  of  the  mixture 
as  required  is  stated  to  give  irregular  resvdts. 
To  avoiil  this,  the  ingredients  are  mixed  in  small 
quantities,  made  into  briquettes,  and  a  suitable 
number  of  the  briquettes  supplied  to  the  furnace. 
The  plant  used  consists  of  a  series  of  bins  to  hold 
the  raw  materials,  each  bin  being  fitted  with  an 
automatic  measuring  device  which  delivers  a 
■suitable  quantity  of  each  ingredient  on  to  a 
liorizontal  conveyor-belt.  The  materials,  together 
with  a  suitable  binder,  are  delivered  to  a  mixer 
and  the  mixture  is  passed  tlirough  a  briquetting 
machine,  the  briquettes  being  stored  in  an  elevated 
bin  from  which  they  are  discharged,  as  required, 
into  a  ladle  mounted  on  a  small  wagon  and  taken 
to  the  furnace. — A.  B.  S. 


[Ceramic]  kilns.     W.   A.   Norman  and  E.   Evans, 
Rualion,  Wales.     Eng.  Pat.  5341.  Apr.  9,  1915. 

In  a  ceramic  kiln  having  a  lower  floor  below  the 
floor  supporting  the  niaterial.  the  draught  openings 
in  the  former  are  surrounded  by  short  vertical 
pipes  provided  with  detachable  hoods  to  prevent 
obstruction  by  broken  material.  Plugs  may  be 
provided  for  stopping  the  pipes  when  a  modifica- 
tion of  the  draught  is  desired. — \V.  F.  F. 


Ceramic    ware  ;     Process    of    and    apparatus    for 

burning .    H.  L.  Dohertv,  New  York.    U.S. 

Pats.  (A)  1.175.24(3  and  (b)  1.175.247,  Mar.  14, 
191(5.  Dates  of  appl..  {\)  Oct.  29.  1909,  renewed 
Feb.  7,  19Ui  ;    (b)  Sept.  30.  1910. 

The  ware  is  passed  progressively  downwards 
through  a  tall  shaft  kiln.  In  the  upper  part  of 
the  kiln  it  is  dried  and  preheated  by  the  combustion 
gases  from  the  zone  below  ;  in  the  intermediate 
or  heating  zone  the  ware  is  Ijurned  by  gas  from 
a  producer,  the  air  for  combustion  being  heated 
by  drawing  it  through  the  cooling  ware  in  the  i 
lower  part  of  the  kiln.  The  producer  consists  , 
of  an  annular  chamber  in  the  walls  of  the  kiln, 
and  the  gas  is  formed  by  withdrawing  some  of  the  i 
combustion  gases  from  the  firing  zone  and  passing 
them  through  a  comparatively  deep  bed  of  fuel 
at  such  a  velocity  that  sutScient  carbon  dioxide 
is  re<luced  to  carbon  monoxide  to  give  the  desired 
rtame-temperature  at  the  Ijurners.  As  the  ware 
passes  downwards,  it  travels  in  the  opposite 
direction  to  the  hot  air.  tlame  and  combustion  gases, 
efficient  heating  being  secured  by  this  counter- 
current  eti'ect.  The  charge  in  the  kiln  is  carried 
by  bars  in  the  cooling  zone.  l)ut  when  it  is  desired 
to  withdraw  part  of  the  burned  and  cooled  ware  a 
vertically  movable  platform,  forming  the  l)ottom 
of  the  kiln,  is  raised  by  hyclraulic  power  until  it 
supports  the  whole  weight  of  the  contents  of  the 
kiln.  The  bars  are  then  withdrawn,  the  platform 
lowered,  and  the  bars  re-inserted  ;  when  the 
platform  reaches  its  lowest  point,  the  section  of 
I  good.s  below  the  bars  is  removed  through  an 
I  opening  in  the  side  of  the  kiln. — A.  B.  S. 

^alt-glazed  stoneware  pipes.   giiJlies.   traps  and  the 

like  ;    Method  of  makinf/ to  prevent  blisters 

rising  after  such  are  inade.    J.  Brewin,  WoodviUe. 
Eng.  Pat.  10.643.  July  22.  1915. 

To  prevent  blisters  rising  during  drying,  some 
Jjv  clay  dust  is  mixed  with  the  prepared  pugged 
clay  before  using  the  latter. — W.  C.  H. 


Highly  refractory  ceramic  objects  ;   Process  of  manu- 
facture of with  a  coating  of  the  most  refractory 

rare   earths.      II.    Herzfeld,    Berlin.       Gar.    Pat. 
289.992,  Feb.  S,  1914. 

Thk  parts  of  the  objects  to  be  coated  are  covered 
with  a  thin  layer  of  a  mixture  of  the  body  material 
and  the  rare  earth  and  then  with  the  pure  earth 
(zirconia,  thoria)  itself  and  the  whole  fired.  The 
layers  of  rare  earths  may  be  deposited  by  electro- 
osmosis,  in  which  case  the  refractory  articles  are 
rendered  conductive  by  first  coating  them  with  a 
thin  layer  of  graphite.  They  are  then  introduced 
into  a  bath  containing  strongly  dehydrated 
hydroxides  of  the  earths  in  the  finest  state  of 
suspension.  The  earths  are  deposited  on  the 
articles  by  an  E.M.F.  of  about  200  volts  till  a 
laver  of  several  millimetres  thickness  is  formed. 
By  endosmose  the  particles  are  arranged  according 
to  fineness,  so  that  the  coating  is  dense  and 
uniform. — W.  C.  H. 

Enamel    glaze;      Manufacture    of - 


Westf. 
Stanz.  und  Emaillierwerke  A.-G.  vorm.  J.  and 
H.  Kerkmann,  Ahlen.  Ger.  Pat.  290.054, 
Nov.  4,  1913.  Addition  to  Ger.  Pat.  289.103 
(this  J..  191(3,  424). 

In  place  of  metal  powder,  soluble  metallic  com- 
pounds are  employed  which  are  decomposed  at 
tlie  temperature  required  for  enamelling  and 
yield  the  metal  in  a  fine  state  of  division. — W.  C.  H. 

Potters'    ovens;     Charging    and    drawing    of - 


M.  P.  Fernevhough,  Stoke-on-Trent.     Eng.  Pat. 
13,387,  Sept".  20,  1915. 


IX.— BUILDING  MATERIALS. 

Portland    cement    mortars;      Behaviour    of - 


different    salt    solutions.       V.    Rodt.         Mitt.    k. 
Materialprilf.,  1915,  33.  229—240. 

Test  pieces  made  up  of  1  part  of  cement  and  3 
parts  of  normal  sand,  and  of  1  part  of  cement  and 
(3  parts  of  sand,  were  immersed  for  6  months 
in  Ofo  to  10°o  solutions  in  tap  water  of  sodium 
chloride,  sodium  sulphate,  magnesium  sulphate, 
magnesium  chloride,  and  calcium  chloride,  in 
saturated  and  1  10  saturated  solutions  of  calcium 
sulphate,  and  in  the  tap  water  itself.  The  actions 
of  the  solutions  were  observed  by  inspection, 
and  the  lime  content  and  alkalinity  of  the  solutions 
at  the  conclusion  of  the  tests  were  determined. 
The  1  :  3  briquettes  were  cut  in  halves,  and  each 
half,  weighing  about  SO  grms..  used  for  different 
tests.  The  1  :  (3  l)riquettes  were  used  whole  and 
weighed  each  aliout  13(3  grms.  The  volumes  of  the 
solutions  used  varied  from  400  c.c.  to  5  litres. 
None  of  the  1  :  3  briquettes  was  destroyed,  but 
indications  of  destructive  action  were  observed 
with  the  calcium  sulphate  solutions.  With  the 
1  :  6  mortar  only  the  solutions  of  the  sulphates 
acted  destructively,  but  in  these  cases,  the  action 
was  considerable.  Surface  markings  appeared 
to  be  formed  in  an  arbitrary  manner,  and  were 
merelv  local.  Calcium  chloride  and  magnesium 
cliloride  led  to  considerable  extraction  of  lime 
from  the  cement,  especially  with  the  more  con- 
centrated solutions  and  the  1  :  6  mortar. — T.  St. 

Examination  of  asphalt.     Gary.    See  II.\. 
Patents. 

Artificial  stone  ;  Manufacture  of .  A.  Ford,  and 

P.  Ford  and  Sons.  Ltd..  Uttoxeter.     Eng.  Pat. 
4240.  Mar.  18,  1915. 
Stone   resembling   granite,   amygdaloid,  or  other 
natural  stone  is  made  by  mixing  crushed  natural 
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stone  with  oeuiontinvr  material  and  water,  easting  [ 

the   whole   in  a   inouU).   prindini;,   and   polishing.  ; 

The  eenieuting  luatoritil  is  made  to  have  the  same  l 

harvlness    and     eoellieieut    of    expansion    as    the  '• 

natural  stone  and  to  l>e  translucent,  tlirough  the  i 
orvstallisation  of  the  eementint:  constituents,   by 

adding    to    a    niixtm-e    of    Portland    cement    anil  1 

calcium  sulphate  two  or  more  of  the  following  :  , 

soluble  aluminous  salts   (alum),  alkali  silicate,  or  ' 

boric  acid. — \V.  C.  H.  1 

Arlificial     stones     coiitaiitiiiy     liyilraulir     binding 

miitcrials  ;    Process  of  ircaliiiti  freshli/  made 

1(1  tuiiiiela  icith  yuscs  eharyed  irith  steam.     A.  P, 
Bock,  Vienna,     tier.  Pat.  :289.4i)4.  .Mar.  .5,  1913. 

The  stones  are  exposed  in  the  front  part  of  the 
tunnel  (the  setting  chamber),  under  speci.al  admis- 
sion of  steam,  to  a  current  of  warm  air  contiim- 
ously  passing  from  back  to  front,  and  in  the  back 
part  of  the  timnel  (the  drying  chamlier)  to  a  current 
of  warmer  dry  air  continuously  pji.ssing  from  back 
to  front.  Part  of  the  fume.s  developed  in  the 
drying  chaml>er  is  removed  independently  from 
the  air  current  in  the  setting  chamber.  Above  or 
at  the  side  of  the  drying  chamber  are  airange- 
ments  for  generating  steam  and  preheating  the  air. 
A  boiler  supplies  sttam  to  a  heater  for  warming  the 
drying  medium  entering  the  back  iiart  of  the 
drying  chamber.  Circulation  of  warm  air  is 
maint-aincd  by  a  fan,  adjoining  a  beater  above  the 
setting  chamber.  The  steam  passes  through  the 
two  heaters  in  succession,  and  then  to  discha'-ge 
openings  in  the  base  of  the  setting  chamber.  The 
separating  wall  between  the  return  air  pipe  and 
the  setting  .-hamber  is  provided  at  intervals  with 
openings  controlled   by  dampers. — W.  C.  H. 


Fibrous  materials  [teood].  etc. 
resistant   composition   for  ■ 


Weather  and  flame 
-.     S.    R.    Church, 
Brooklvn,    Assignor   to    Barrett  Manufacturing 
Co..  Xew  York.     U..S.  Pat.  1,102,4.53,  Xov.  30, 
1915.     Date  of  appl..  .June  16,  1915. 

An  intermediate  product  for  use  in  proofing 
fibrous  materials,  such  as  wood,  etc.,  is  prepared 
by  mixing  a  non-combustible  waxy  body.  e.(j.,  a 
polychloronaphthalene,  with  a  combustible  waxy 
body,  e.ij..  the  semi-solid  product  of  the  des- 
tructive distillation  of  petroleima  tar,  known  as 
"  wax  tailings,"  the  latter  body  acting  as  a  non- 
volatile solvent  of  the  former.  Kxample  :  1000  lb. 
of  hexachloronaphthalene  is  melted  with  350  lb. 
of  ••  wax  tailings  "  at  120^ — 150'  C,  and  the  melt 
is  subsequently  digested  at  80° — 90'  C.  with  a 
solvent  mixture  containing  320  lb.  of  heavy  coal 
tar  naphtha  and  135  lb.  of  carbon  tetrachloride 
under  a  reflux  condeiLser.  The  presence  of  the  wax 
tailings  increases  the  solubility  of  the  hexachloro- 
naphthalene in  the  volatile  solvent  and  improves 
the  physical  properties  of  the  residue  after  applica- 
tion.—J.  F.  B. 

Wood  ;    Process  of   preserving .     Farbenfabr. 

vorm.   F.   Bayer  und   Co.     Ger.   Pat.   289,990, 
Apr.  3,   1913. 

Wood  is  treated  with  mixtures  of  mercury  salts 
and  soluble  silicates.  .Mercury  is  not  separated 
from  such  mixtures  by  contact  with  iron,  so  that 
iron  tanks  may  Ije  used.  The  silicate  acts  as  a 
fire-proofing  material,  and  the  menMjry  salts  in 
wood  thu-s  treated  are  not  in  a  \-olatile  form.  The 
wood  can  be  used  in  enclosed  spaces.  By  the 
action  of  atmospheric  carbon  dioxide  part  of  the 
alkali  is  removed  from  the  silicate,  which  is  con- 
verted into  a  more  or  less  insolulile  form,  poor  in 
alkali,  which  fills  the  pores  of  the  wood  and 
diminishes  the  absolution  of  moisture. — \V.  C.  H. 

Wood ;     Process    for    preserving .     F.     Rub, 

Falkenberg.     Ger.  Pat.  290,180,  Feb.  21.  1914. 

The  wood  is  treated  with  a  solution  of  fluorides 


and  a  solution  of  mercuric  chloride,  separately  or 
simultaneously.  Silico-lluoridcs  may  be  added  to 
the  fluorides.  In  admixture  with  ilviorides  mer- 
curic chloride  doc.-,  not  coagulate  albumin  even  on 
contitnied   boiling. — F.  \V.  .\. 

Porous    blocks  ;     Method   of  trcatinq .     O.    E, 

]'"idler.  Kansas  Citv.  Mo.     V.S.  Pat.   1,170,284, 
.Mar.  21,  ISIlii.     Date  of  appl.,  Oct.  9.  1915. 

PoKous  l)1ocks  are  saturated  \\ith  a  substance, 
such  as  Intmnen  or  asphalt,  having  a  greater 
coelTicient  of  expansion  than  the  blocks,  the 
substance  being  solid  when  cold  but  readily 
melted.  Th  ■•  blocks  are  heated,  t  reated  with  liquid 
liitunien  under  prcssme,  and  cooled  .slowly  undeT 
atmospheric  pressure. — A.  B.  S. 

Masonry  ;     Process    of    caulking by    partial 

water  pressure.     G.  .Schall,  Schonau.     Ger.  Pat. 
289,799,  l-^eb.  1,  1913. 

Dky  cement  mortar  mixtures  are  moistened  with 
benzine,  benzol,  or  other  liquitl  hydrocarbons, 
together  witli  a  little  water,  by  a  small  water  ' 
pressure,  or  by  a  stronger  pressure  without  any 
water,  and  the  mass  is  forced  into  the  joints,  etc., 
to  be  caulked.  Cement  sets  cjuicker  and  more  | 
completely  with  benzine  than  with  alcohol,  and 
after  the  setting  the  benzine  evaporates  as  com- 
pletely as  alcohol. — W.  C".  H. 

BiiildiiKj   and    insulutiiitj    material   and   articles   of   ' 
all  kinds  from  tcood  pulp  and  icood  pulp  compo- 
sitions ;       MauHfaciure     of .     B.      Jirotka, 

Beriin.     Ger.  Pat.  288,320,  Nov.  12,  1914. 

The  wet  wootl  pulp  composition  is  charged  into 
moulds  and  partially  dehydrated   by    centrifugal 
force,  and  the  product  is  then  completely  dried    i 
either  in  the  mould,  e.g..  by  the  introduction  of   | 
hot  air,  or  after  removal  from  the  mould.     The 
dried  material  may  also  lie  impregnated,  whilst 
still  in  the  mould,  with  the  aid  of  centrifugal  force. 
An  apparatus  for  carrying  out  the  process  consists  i 
of  a  drum  mounted   to   rotate  around   a  hollow  I 
axis    and    divided     into  compartments  by  radial 
partitions.  The  perforated  periphery  of  the  drum 
forms  the  outer  walls  ol  the  moiflds,   the  iimer  • 
walls  of  which  are  formed   by   fixed   or  movable  I 
plates  arranged  between  the  radial  partitions.       i 

— A.  S. 

Tar-macadam  road  surfaces  ;    Production  of . 

K.  Dammann.  Essen.  Germany.  Ger.  Pat. 
290.839,  iMar.   18,   1913. 

The  road  is  covered  with  a  layer,  5  cm.  thick,  of 
pieces  of  slag  of  uniform  size  (1 — 3  cm.  diameter),  ' 
and  after  tarring  and  rolling,  hollow  spaces  are 
filled  and  a  smooth  surface  formed  by  applying  a 
mixture  of  sand,  or  slag  or  stone  dust,  and  fused 
pitch  and  bitumen  heated  to  90' — 100^  C.  The 
roail  surface  thus  prepareil  resembles  an  asphalt 
surface,  but  is  (■onsiderably  cheaper  than  this,  and 
also  than  tar-macadam  surfaces  prepared  by  other 
methods. — A.  S.  I 

Asphalt;       Process     of     rnanufacturinq .      K. 

Wallbaum,  Berlin.  U.S.  Pat.  1 , 1 70,000,  Mar.21 , 
1910.     Date  of  appl..  Xov.  12,  1913.  j 

See  Ft.  Pat.  402,058  of  1913  ;  this  J.,  1914,  315. 

Waterproofing  and  tveather proofing  cmnjiosition  [for  ' 
porous  stone,  etc.].     U.   Von  der  Heide,  Unna-  \ 
Konigsborn.    (Jermany.      U.S.     Pat.     1,177,150, 
Mar.  28,  1910.     Date  of  appl.,  June  18,  1914.      , 

See  Eng.  Pat.  10,491  of  1914  ;  this  J.,  1914,  964.1 

Method  of  trcaliiuj  rcasle  suljihitc  liijunr,  and  pro- 
duction of  plastic  and  cement  compositions.  U.S. 
Pats.  1,175,422,  1,175,423,  1,175,425,  and 
l,17.-),426.     *Y't  V. 
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Treaiitu)   mineral    subsianccs    [blast-furnace   slag]. 
U.S.  Pat.   I.IO'J.oOli.     See  X. 

Process  for  uiilisino  the  slime  which  separates  after 
the  sand  in  beetroot  icashing.  Ger.  Pat.  289,984. 
See  XVII. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


JSteel ;    High  sulphur  in   open-hearth 


J.   S. 


iUoy  steels  ;   Action  of  sulphuric  acid  on 


Vnser.     Kn^r.  Xews.  Feb.  24,  1916.     Eng.  and 
Min.  J.,  191(3.  101,  505—597. 

Ingots  of  basic  open-hearth  steel  having  sulphur 
'  contents  up  to  0-25 °o  viere  prepared  by  the 
addition  of  powdered  sulphur,  during  pouring,  to 
normal  steels  containing  009,  0-32.  and  0-51  "o  C, 
respectively,  and  used  for  the  manufacture  of 
rivets,  chains,  sheets,  wire,  tubes,  pipes,  drop 
forgings,  channek.  plates,  axles,  rails,  and  wk-e 
rope  by  the  usual  processes.  Except  in  the  case 
of  the  0  09  "o  C"  ingots  highest  in  sulphur,  which 
I  cracked  badly  daring  rolling  and  were  discarded, 
no  difficulty  was  experienced  in  normal  working, 
the  tendency  to  cracking  and  crumbling  exliibited, 
during  welding,  by  the  low-carbon  steels  con- 
taining 0- lino's  and  above  being  obviated  by 
lowering  the  welding  temperature  by  about 
100°  C.  As  shown  by  comparative  tests,  the 
mechanical  properties  of  the  high-sulphur  steels 
were  generally  not  inferior  to  those  of  similar, 
low-sulphur  ones,  from  which  it  is  concluded  that, 
contrary  to  the  belief  implied  by  present  specifica- 
tions, steel  containing  up  to  0-1  "o  S  is  not  neces- 
sarily of  poor  mechanical  tiuality. — W.  E.  F.  P. 


L. 


Aitchison.    Chem.  Soc.  Trans.,  1916,  109,  288 — 
298.     (See  also  this  J.,  1910,  50.) 
Experiments  on  vanadium,  chromium,  tungsten, 
nickel,  cobalt,  and  manganese  steels,  have  shown 
that   in    most    cases,    and    particularly   in    steels 
containing   the   higher   percentages   of   the   third 
I'lement.   the    carbides    are    not    attacked    by    a 
10  "g  solution  of  sulphuric  acid.     The  carbides  of 
hese  alloy  steels  have  probably  a  much  greater 
liemical    stability    than    the    pure    iron    carbide 
present   in   plain   carbon   steels.     It    is   therefore 
inferred  that  they  are  unlikely  to  be  attacked  by 
milder   reagents   such   as   tap    water   and    brine, 
lud   this   is    in    accordance    with    a    microscopic 
■  xami nation  of  the  steels  before  and  after  cor- 
rosion.    Hence   the    problem    of   the    production 
"f  a   non-corrodible    steel    becomes   one    of    pro- 
ducing a  practically  non-corrodible  alloy  of  iron 
with  another  metal  which  forms  a  solid  solution 
;  with  it.     If  corrosion  is  due  to  galvanic  action, 
I  the  carbides  must   be  acting  as  cathodes  to  the 
anodes  of  the  solid  solution,  and,  as  the  carbides 
are  Ukely  to  be  of  very  similar  electrical  potential, 
whatever  their  composition,  the  action  will  depend 
very  largely  on  the  potential  of  the  solid  solution, 
which  should  be  as  low  as  possible  to  diminish  the 
|00itosion. — B.  X. 

f^oldJ)uUion  [cyanide]  ;   Segregation  in .    J.  H. 

Hance.   Bull.  Amer.  Inst.  Min.  Eng..  Feb..    916. 
Min.  and  Eng.  World,  1916,  44,  601. 

In'  an  investigation  made  on  gold  (cyanide)  bullion 
practically  free  from  silver  but  containing  base 
uetals  other  than  copper,  drillings  from  near  the 
■dges  of  the  Ijars  were  found  to  be  extremely 
J.ariable  and  generally  to  contain  more  gold  thaii 
iiip  samples,  whilst  the  latter  were  usually 
|icher  in  gold  than  drillings  from  the  middle 
Portions  of  the  bars.     In  most  eases,  drillings  and 


dip  samples  from  the  tops  were  richer  in  gold 
than  those  from  the  bottoms  of  the  bars,  and  the 
points  of  maximum  and  minimum  richness 
occurred  as  often  near  tlie  middle  portions  as  near 
the  ends.  Less  segregation  occurred  when  the 
bullion  contained  a  little  silver,  bars  containing 
9  or  10%  of  the  latter  being  practically  homo- 
geneous throughout.  Segregation  in  bullion  of 
this  type  being  probably  due  to  the  non-solvent 
properties  of  gold  towards  lead,  zinc,  and  other 
impurities,  the  addition  of  9  or  10%  of  silver  to 
cyanide  bullion  in  bulk  is  suggested  as  a  means 
of  surmounting  assaying  difficulties  without  impair- 
ing the  alloy  for  subsequent  refining. — W.  E.  F.  P. 

Tungaten-molybdenum  alloys  as  substitutes  for 
platinum.  F.  A.  Fahi-enwald.  Amer.  Inst.  Min. 
Eng.,  Feb.,  1916.  Min.  and  Eng.  World,  1916, 
44,  606. 
As  substitutes  for  the  softer  forms  of  platinum,  the 
gold  and  silver  alloys  of  palladium — although  less 
resistant  chemically — fulfil  all  requirements  when 
conditions  are  not  "too  rigid.  Pure  ductile  tung- 
sten, and  to  a  smaller  degree  molybdenum,  are  also 
highly  satisfactory  substitutes,  but  must  be 
coated  with  a  precious  metal  or  alloy  to  prevent 
oxidation  and  facilitate  soldering  ;  this  material 
is  now  replacing  platinum-iridium  alloys  and 
permits  of  uses  impossible  with  the  materials 
hitherto  available.  Wrought  alloys  of  the  tung- 
sten-molybdenum series  c"an  he  produced  by  a 
process  entirelv  under  metallographic  control,  and 
the  application  of  similar  methods  to  the  produc- 
tion of  iridium,  tantalum,  rhodium,  osmium,  etc., 
in  combination  with  each  other  or  with  tungsten 
and  molylidenum,  is  suggested. — W.  E.  F.  P, 

Zinc  ;    Proposed  quick  analytical  vielhod  for  deter- 
mining  in    retort    residues    or    electric    sine 

furnace  slags.  W.  McA.  Johnson.  Met.  and 
Chem.  Eng.,  1916,  14,  395. 
A  luxTTKE  of  the  finely  powdered  residue  or  slag 
with  4  or  more  times  its  weight  of  coke  (4 — 10 
mesh)  is  heated  to  about  1000=  C.  in  a  special 
gi'aphite  vessel  through  which  an  upward  stream 
of  coal  gas  is  maintained,  the  object  being  to 
volatilise  the  zinc  which,  together  with  the  bulk 
of  the  lead,  is  condensed  in  an  asbestos  bag; 
attached  to  the  mouth  of  the  apparatus.  The 
vessel  is  heated  between  the  two  horizontal  elec- 
trodes of  an  electric  furnace  open  at  the  top, 
and  consists  of  a  block  of  Acheson  graphite  having 
a  central,  conical  cavitv  or  crucible  to  the  upper 
part  of  which  is  attached  a  short  graphite  pipe, 
the  latter  extending  thi-ough  the  fui-nace  cover 
and  being  closed  at  the  top  by  the  asbestos  bag  ; 
from  the  bottom  of  the  crucible  cavity  a  bent  gas 
duct  extends  througli  the  block  to  a  point,  near 
the  crucible  mouth,  where  a  gas-supply  pipe  ^ 
provided.  When  all  the  zinc  has  been  expeUed 
from  the  charge  (sav  after  15  mins.  heating)  and 
the  crucible  allowed  to  cool,  the  asbestos  bag  is 
removed  and  treated  with  very  dilute  acid  to 
dissolve  the  zinc,  which  is  then  determined  by 
any  of  the  usual  methods. — W.  E.  F.  P. 

Aluminium-zinc  alloys.     O.  Bauer  and  O.  Togel. 

Mitt.  k.  Materialpriif.,  1915.  33,  146— 19&. 
The  equilibrium  diagram  obtained  by  the  authors 
is  in  good  agreement  with  that  determmed  by 
Rosenliain  a^d  Archbutt  (this  J.,  1.911,  1166), 
the  chief  difierences  being  that  the  line  running 
from  the  eutectic  point  to  the  pure  zinc  pomt  is 
shown  as  slightly  curved,  the  extensions  of  the 
horizontals  af  443=  C.  and  at  256^  C.  are  omitted, 
as  also  is  that  of  the  eutectic  horizontal  at  -^^O  «-•' 
and  the  extremity  of  the  horizontal  at^  2d6  t . 
i^  considered  to  lie  between  .0"o  and  h0%  Al. 
The   microscopic   structure   of   a   series   of   aUoys 
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ostending  over  tho  compU'to  range  is  ilesoribeil  in 
lietail.    and    photomiiTographs    aiv    given.      Each 
alloy  was  subjei-teil  to  three  ilift'eront  heat  treat- 
ments.    The    miiToscopic    observations    were    in 
complete    agreement    with    the    thermal    results. 
Ball-hanluess     tests     (Martens     and     Heyn)     on 
annealed    alloys    pwe    the    following    r(|sults : — 
The  hardness  of  wu-h  of  the  pure  metals  is  nearly 
the    same.     With    incivasing    zinc    the    hardness 
of  the  solid  solution  of  zinc  in  aluniiniuin   (7-solid 
solution)  rises,  reaching  a  maximum  with  30  "o  Zn. 
The  hardness  then  diminishes  gradually,   as  the   ! 
aluminium  falls  off  to  about  20  "o-  and  then  more 
(luickly  to  10  »„  Al.     The  eutectic  alloy  (.->"„  Al) 
is  almost  exactly  as  hard  as  the  alloy  with  10",,  Al. 
From  the  eutectic  point  the  hardness  sinks  slowly 
to  0-5°oAl.  and  then  quickly  falls  to  that  of  pure 
zinc,   the  influence  of  0-5 °o  Al   being  quite  con-    1 
siderai)le.      Hardness     tests     made     on     iiuenchcd    ! 
specimens  gave  the  following  results  : — The  hard- 
ness of  quenched  ahnuiuiiun  is  the  same  as  that 
of  the  annealed   metal,    but   in   the  case  of  zinc, 
quenching    produces    a    distinct    though  not  con- 
siderable     increase     in      hardness.       From     the 
aiuminiiuu  side  the  hardness  increases  with  increas- 
ing  zinc,    attaining   a   maximum    with    50  "o    Zn. 
Between  50  "„  «'"«l   20  °o   Al  it   falls  rapidly,  the 
hardness  at   20  "„  Al  being  less  than  that  of  tho 
annealed  alloy,  showing  that  the  .UoZn,  crystals 
are  softer  than  the  decomposition  product  (a -(-7). 
Between  20  °o  »iid  5  "„  -^1  tlie  hardness  rises  a-gain. 
reaching  a  second   well-defined  maximum  at  the 
eutectic     composition.     From     5°o     -^1    it    sinks 
rapidly   but   alwayj   exceeds   that   of   the   corres- 
ponding  annealed   aUoy.     In   tensile   tests   made 
on  a  sample  of  cold-rolled  commercial  aluminium 
sheet    (Al   990.   Fe   0-40.   Si  0-40.   Cu   003 "o)  as 
received  and  after  annealing  at  different  tempera- 
tures, the  effects  of  the  cold  work  were  entirely 
removed   by   anne^-iling  at   300= — 400' C.      In  the 
case   of   an   aluminhmi-zinc   angle-bar   containing 
8-73  °o  2ii-  t^®  '-"^st  tensile  results  were  obtained 
after   annealing   at   300 — iOOC,   and   the   worst 
after  annealing  at  200°  C.     To  ascertain  quickly 
whether  an  unknown  material   consisted  of  pxu-e 
aluminium    or    of    alumiuium-zinc.     the    authoi-s 
immersed  a  piece   of   the   metal  for  5  minutes   in 
5"o  sodium    hydroxide    solution.       The    zinc-free 
aluminium  remained  white  under  this  treatment, 
whilst  the  surface  of  aluminium-zinc  alloys  became 
deep-ljlack.     This    black    coating    could    not    be 
removed  by  gentle  rubbing  under  running  water. 
Aluminium  with  3°o  Cu  also  gave  a  black  coating 
but  in  this  ease  the  coating  was  easily  rubbed  ofiE. 
Qualitative    corrosion    tests    in    tap-,     distilled-, 
and    sea-water,    were    made    on    aluminixim    and 
aluminium-zinc  (7 — 10  "o  Zn),  in  the  cold-worked 
state   as   received,   and   after   anneahng   for   two 
hours    at    400'-  C.     The    specimens    were    wholly 
imnjersed  and  the  water  was  changed  weekly  over 
a     period     of     three     months.     Also,     specimens 
suspended   by   aluminium   wire   were   exposed   to 
the  action  of  the  air  for  three  months.     In  tap- 
water,   swellings  and    exfoliations   were  produced 
on  the  cold-worked  zinc-free  aluminium  samples, 
but     the     effect     was     considerably     reduced     liy 
annealing.     The    alloys    witli     7 — 10  "„    Zn    were 
much  less  attacked,  and  the  difference  between  the 
cohl-worked  and  annealed  samples  was  insignificant. 
Distilled    water    had    very    little    action    on    the 
aluminium    samples  ;     the    samples   in    the    cold- 
worked  state  appeared  to  be  less  attacked  than 
after     annealing.     The   samples    containing     zinc 
were  con.siderably  more  attacked  than  the  zinc- 
free     sampl«!S,      iSea-water     attacked     ahuninium 
strongly,  the  effect  being  less  with  lower  degrees  of 
cold-working  and  with  higher  annealing  tempera- 
tures.    The  zinc-containing  alloys  were  also  con- 
siderably   affected  ;      there    was"   little    difference 
Ijetween  the   cold-worked  and  annealed   samples. 
Exposure  to  the  air  produced  a  thin  gi-ey  skin  on 


both  tb.e  cold-worked  and  annealed  samples  of 
aluminium.  Tho  zinc-containing  alloys  were 
covered  over  tlie  whole  surface  with  minute  white 
swellings.  Quantitative  corrosion  tests  made  in 
tap  water  on  s,amiiles  as  recei\ed  anil  after  anneal- 
ing for  two  hours  at  100%  200,  300  ,  and  400^  C. 
respectively,  showed  that  while  swellings  and 
exfobations  were  not  ])rc>diiced  on  the  annealed 
abnuiuium  sjunples.  the  total  loss  in  weight  was 
greater  than  on  the  cold-worked  specimens; 
the  most  favourable  annealing  temperature 
appeared  to  be  400"  C.  With  the  sivmple  con- 
taining S-73"y  Zn  the  greatest  loss  was  given  after 
annealing  at  200  C,  ami  the  smallest  after 
annealing  at  400- — .jOOC.  In  no  case  were 
swellings  or  exfoliations  produced.  As  a  means 
of  protection  against  the  action  of  tap-  and  sea- 
water  the  following  procedure  wa«  found  to  be 
very  effective.  The  specimen  was  immersed  for 
2  to  4  hours  in  a  solution,  heated  to  90  — 95  ('., 
composed  of  distilled  water  1000  c.c.  potassium 
carbonate  2.")  grnis..  sodium  bicarbonate  25  grms., 
potassium  biiliromate  10  grms.,  then  washed  with 
water,  and  dried.  The  ilark-grey  coating  thus 
formed  was  not  removed  by  bending  or  hammering, 
and  the  treatment  did  not  affect  the  strength  of  the 
material.  Comparative  corrosion  tests  were  made 
with  treated  and  untreated  sjvmples  of  aluniiniiun, 
ami  aluminium  with  8-5  "„  Zn.  in  sea-water  and 
tap- water.  The  treated  samples  were  almost 
\in.affected  wliilst  the  untreated  samples  were 
badly  corroded.  The  protection  of  the  aluminium- 
zinc  aUov  against  atmospheric  attack  was  however 
not  complete.  Tho  protective  coating  was 
immediately  attiicked  by  dilute  hydroddoric  acid 
and,  after  some  time,  by  dilute  acetic  aciil.  Photo- 
graphs of  the  samples  subjected  to  corrosion  test? 
are  given. — T.  St. 

OaUiuni-indiuni  alloy.     P.  E.  Browning  and  H.  8. 
rider.     Amer.    J.   Sci.,    1010,    41,   351—354. 

Meucury-like  globules  of  a  galli\im-indium  alloy 
were  found  on  a  residue  obtained  from  the  dis- 
tillation of  zinc  (see  Hillebrand  and  Scheiier,  this 
J..  1910.  473).  The  alloy  contained  about  10",, 
of  indium,  small  amounts  of  zinir  and  lead,  and 
traces  of  copper  and  silver;  in  the  residue  were 
found  95-6 °o  lead,  less  than  1  %  copper,  about  3°; 
gallium,  and  about  1-2%  zinc.  ,47110  regia  is  tin 
best  solvent  for  the  alloy.  Gallium  and  indium 
may  be  separated  by  dopositing  the  formei 
electroh-ticaUy  from  an  alkaline  solution  :  theiij 
separation  by  fractional  cr\>tallLsation  of  theiil 
ammonium  alums  is  uuder  investigation.  B> 
heating  tlie  alloy  in  a  silica  vessel  in  vacuo  (O-OOO.'l 
mm. ),  using  a  flame  of  oxygen  and  illuminating  gnsi 
zinc  and  some  other  elements  were  \olatili.'-ed,  ami 
at  a  temperature  when  the  silica  was  dazzlin;' 
wliite  and  began  to  soften,  a  small  globule  m 
gallium  containing  only  copper  and  a  trace  Oi 
indium  was  left  Ixhiud.'  It  is  concluded  that^tlii 
boiling-point  of  ])ure  gallium  is  above  KiOC  t".| 
and  that  it  could  be  separated  completely  froi 
indium  by  prolonged  heating  at  about  1800^1 
The  gallium  had  a"  sp.gr.  of  5-91  at  20'  C.  ;  it  di 
not  melt  sharply  Init  when  mclten  couhl  be  siipei 
cooled  to  0 '  C.  without  solidification. — E.  LI.  T. 

Action   of  crude   aceli/leiic   on  mctalii.     I!eckicl)e| 
and  Scheiber.     See  11a. 

Rapid  determination  of  aulphtir  in  pi/rill's  cindi) 
.Moore.     See  VII. 


Oxidex   of  iron. 
Fe.O^—Fc.O,. 


I.     Solid  solution  in  the  syet' 
Sosnianand  llostetter.  SfeVT 


P.\TE.NT.S.  I 

Mild  steel,  steel,  or  copper  ;  Deoj-idalimi  of "■■,.'' 

Konig.Dusseldorf.  t;er.Pat.290,309.Mar.  30,11)1 

The  molten  metal  whiKt  .still  in  the  convert" 
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opeu-hearth  furnace,  or  electric  furnace,  is  sub- 
jected to  the  action  of  a  continuous  electric  current 
passing  between  a  carlion  anoile  (iipiiing  into  the 
metal  ami  n  water-cook-d  cathode,  also  iu  contact 
with  the  molten  metal,  made  of  a  material  not 
attacked  hy  the  latter.  Deoxidation  is  complete 
when  formation  of  carhon  monoxide,  as  indicated 
liy  a  heajjini;  up  of  the  molten  metal  around  the 
anode,  can  no  longer  be  ol>served,  and  if  the  anode 
then  be  immediately  withdrawn,  no  appreciable 
carburisation  of  the  metal  occurs. — A.  S. 

Manganese  alloys  ;  Production  of - 


.  T.  Gold- 
schinidt  A.-O.,  Essen,  Gernaanv,  Eng.  Pat.  -1455, 
Mar.  22,  1915.    Under  Int.  Conv.,  Mar.  20,  1914. 

Alloys  suitable  as  media  for  the  introduction  of 
manganese  in  the  manufacture  of  lirass,  bronze, 
or  nickel  alloys  containing  manganese,  are  made 
by  alloying  phosphor-copper,  or  copper  in  presence 
(il  clemeutAry  phosphorus,  with  manganese,  ferro- 
manganese.  manganese-copper,  or  other  manganese 
alloys, — A.  S. 


Furnace  :  Metal  melting  - 


.     I.  Hall,  Birming- 
ham.    Eng.  Pat,  5139,  Apr.  3,  1915. 

The  melting  pot  has  a  central  discharge  opening 
controlled  by  a  valve  operated  thi'ough  a  vertical 
spindle  by  an  externally  arranged  screw  thread  and 
wheel.  .Suitalile  blades,  shaped  so  as  to  elevate 
the  metal  frona  the  lower  to  the  upper  part  of  the 
pot.  are  attached  by  a  boss  to  the  lower  end  of 
a  sleeve  which  surrounds  the  valve  spindle  and 
extends  through  the  top  of  the  furnace.  Suitable 
means  for  turning  the  stirring  device,  such  as 
hand  grips,  are  fastened  to  the  upper  end  of  the 
sleeve.  An  opening  iu  the  cover  is  provided  to 
allow  of  the  stirrer  being  easily  discomiected  and 
removed,  thus  rendering  the  inner  part  of  the 
furnace  readily  accessible  without  removing  the 
furnace  top. — T.  St. 

Electrolytes  for  use  in  the  electrolytic  deposition  of 
metals  :  Prcparatioti  of — .  P.  Marino,  Lon- 
don.    Eng.  Pat,  9957,  July  S,  1915, 

An  electrolyte,  for  the  electrodepositiou  of  cobalt, 
nickel,  copper,  zinc,  lead,  antimon)-,  iron,  or  tin,  is 
prepared  by  treating  a  solution  of  a  salt,  or  oxide 
of  the  metal,  «ith  a  suitable  reagent,  and  then 
completely  dissolving  the  precipitate  in  a  suitable 
solvent.  Ammonium,  sodium,  or  potassium  sahcyl- 
ate  and  ammonia  are  then  added  to  the  solution 
thus  prepared  (see  Eng.  Pat.  28,953  of  1912  ;  this 
J.,  1914,  Sb),  In  the  examples  given  cobalt 
solutions  are  precipitated  by  sodium  h>-pochlorite 
or  hypobromite,  and  the  precipitate  dissolved  in 
potassimn  cyanide,  or  the  precipitate  produced 
by  ammonium  carbonate  is  dissolved  in  ammonium 
chloride  solution,  whilst  the  precipitants  and 
solvents  for  the  other  metals  are  :  nickel,  sodium 
phosphate  and  phosphoric  acid,  or  potassium 
bromate  and  potassium  cyanide  ;  copper,  ammon- 
ium sulphide  and  potassium  cyanide  ;  zinc, 
sodium  phosphate  and  alkalis  or"  acids  ;  lead, 
sulphuric  acid  and  ammonium  tartrate  or  acetate, 
or  nydrocldoric  acid  and  sodium  or  ammonium 
acetate  ;  antimony,  water  and  an  organic  acid  op 
potassium  cyanide  :  iron,  potassium  ferrocyanide 
and  oxalic  acid  with  potassiuna  or  ammonium 
oxalate  :  tin.  hydrogen  sidphide  and  alkali  sulphide 
or  caustic  potash,  or  potassium  bromate  and 
potassium  cyanide. — B.  X. 


Copper  :  Electrodeposition  of- 


S,  C.  Babcock, 


Hamburg,  and  E,  W.  Hagmaier,  Lackawanna, 
>."i.  U..S.  Pat.  1.174.460,  Mar.  7,  1916.  Date 
of  appl..  July  12,  1915. 

Phexolsulphoxic  acid  is  added  to  the  copper 
sulphate  electrolvte.  and  current  applied  in  the 
Uiual  manner. — B.  X. 


Copper    values  ;    Concentrating .     R     M.    At- 

water,  jun.,  Hcarsdale,  N.Y.   U.S.  Pat.  1.175.331, 
Mar.  14,  1916.     Date  of  appl.,  June  17,  1915. 

Copper  tailings,  piled  in  heaps,  are  treated  with 
suiricient  sulphuric  acid  to  dissolve  a  substantial 
portion  of  the  copper,  and  then  exposed  to  the 
action  of  the  sun  in  a  dry  atmosphere.  The 
values  are  brought  to  the  surface  l)y  capillarity 
and  converted  into  the  solid  state  by  evaporation, 
the  concentrates  produced  being '  subsequently 
removed. — B.  X. 

Mineral  substances  [blast  furnace  slag]  ;    Treating 

.     S.  W.  Osgood,  Chicago,   111.     U.S.  Pat. 

1  169,506,  Jan.  25, 1916.     Date  of  appl.,  June  22, 
1914. 

Blast-fukxace  slag  is  run  into  a  solution  of  a 
fusible  silicate  to  break  it  up  into  gi-anules  and 
simultaneously  coat  them.  The  particles  may 
be  further  heated  and  treated  with  a  hardening 
salt,  such  as  aluminium,  calcium,  or  magnesium 
silicate  or  sulphate  in  solution  or  suspension, 
with  or  without  a  colouring  matter,  or  the  harden- 
ing salt  may  be  added  to  the  fusiljle  silicate  solu- 
tion. The  product  may  be  used  for  coating 
rooting  paper  and  for  various  other  purposes. 

— B.  X. 


Solid  bodies  [tungsten  metall  from  poicder  or  other 

loose  material  ;    Producing .    J.  A.  ^Yilliams, 

Cleveland,   Ohio.     U.S.  Pat.   1,174.646,  Mar.  7, 
1916.     Date  of  appl.,  July  14,  1915. 

Air  is  removed  from  the  finely-divided  tungsten 
in  a  vacuum,  and  the  metal  subjected  to  pressure, 
also  in  a  vacuum,  to  form  a  bar, — B.  X. 


Ores  ;    Method  of  treating  [nodulising'] 


•    A,  G. 

and  J.  T.  Jones,  Iron  Mountain,  Mich.,  Assignors 
to  Xew  iletals-Process  Co.,  Chicago.  U.S. 
Pat.  1.174.727.  Mar.  7,  1916.  Date  of  appL, 
July  21,   1913. 

Ix  a  nodidising  furnace  consisting  of  a  vertical 
shaft  open  at  the  bottom  and  supported  above 
a  conical  base,  a  preheating  chamber  for  the 
mixture  of  ore  and  fuel  charged  is  formed  at  the 
top  by  a  constriction  at  which  the  shaft  is  closed 
by  a  balanced  cone  ;  the  conical  base  is  sur- 
roimded  by  a  water-trough  in  which  the  discharged 
product  is  received,  A  gas  outlet  is  provided  near 
the  lower  and  an  air-blast  iidet  ne^r  the  upper 
end  of  the  shaft  ;  a  portion  of  the  waste  gases 
is  conducted  to  the  preheating  chamber  through 
a  pipe  communicating  with  the  shaft  at  a  point 
opposite  the  gas  outlet. — W.  E.  F.  P. 

Ore-reducing  furnace.  Metallising  process.  Ore 
reducing  furnace.  A.  G.  and  J.  T.  Jones,  Iron 
Mountain,  Mich.,  Assignors  to  Xew  Jletals- 
ProcessCo.,  Chicago,  Ill.'U.S.  Pats,  (a)  1.174,728, 
(B)  1,174,729.  and  (c)  1.174.732,  Mar.  7.  1916. 
Date  of  appl..  Mar.  26,  1914  ;  renewed  (a  and  B) 
Jan,  20,  (c)  Jan.  26,  1916. 

In  a  process  for  reducing  ores  of  non-volatile  metals 
without  general  fusion,  a  mixtvire  of  the  ore  with 
several  times  its  volume  of  coke  or  charcoal  in 
relatively  large  lumps  is  fed  slowly  into  the  upper 
end  of  along,  inclined  preheating  tul)e  of  relatively 
large  diameter,  the  lower  end  of  which  communi- 
cates with  the  top  of  a  closed  reduction  chamber. 
The  upper  end  of  the  preheater  communicates 
with  a  smoke  stack  through  which  the  incUned 
stem  of  a  funnel-shaped  feeding  device  extends 
into  the  tube.  Limited  quantities  of  air  are  intio- 
duced  into  the  upper  part  of  the  reduction  chamber, 
through  tuyeres  disposed  just  below  the  gas 
outlet,    to    maintain    the     necessary  temperature 
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and  rorlucing  atmosphere  in  the  latter,  the  wast 
gases  from  whioh  are  drawn  thi-ousih  the  tuhe  to  th^ 
stack;  aud  into  the  lower  end  of  the  proheater 
to  eCivt  oombiistion  of  the  redueing  cases.  Pro- 
vision is  also  made,  in  (cK  for  introducing  fresh 
portions  of  solid  fuel  containing  hydrocarbons  into 
the  upper  jwrt  of  the  reduction  chamber.  The 
reduceti  material  is  periodically  discharged  from 
the  lower  pjirt  of  the  chamber,  the  unused  fuel 
and  adhering  globules  of  metal  being  returned 
to  the  apparatus  with  a  fresh  charge. — \V.  E.  F.  P. 

Metallising  process  and  apparatus.  Metal  reccvering 
process  and  apparatus.  A.  G.  aud  J.  T.  Jones, 
Iron  Mountain,  Mich..  Assignors  to  Xew  Metals- 
Process  Co..  Chicago.  111.  U.S.  Pats.  (.\)  1.174,730 
and  (B)  1.174.731.  Mar.  7.  UlUi.  Date  of  appl., 
Mar.  26.  19U  :    renewed  Jan.  20,  191(5. 

In  a  non-fusion  process  for  treating  ores  of  metals 
having  comparatively  low  volatilising  points,  a 
mistni*  of  the  ore  with  several  times  its  volume 
of  coke  or  charcoal,  in  relatively  large  pieces,  is 
introduced  into  a  deoxidising  chamber,  to  the 
upjMJr  part  of  which  sufficient  air  is  admitted  to 
maintam  the  necessary  temperature  and  reducing 
atmosphere.  The  deoxidising  chamber  com- 
municates (A)  \vith  a  condenser  in  which  the  metal 
is  recovered  as  such,  or  (b)  with  a  combustion 
chamber  from  which  the  metal  is  recovered  as 
oxide.  Portions  of  the  spent  charge  are  periodic- 
ally removed  from  the  lower  part  of  the  chamber, 
the  lumps  of  unconsumed  fuel,  with  any  adhering 
metal,  being  separated  and  re-charged  with  fresh 
ore-mixture. — W.  E.  F.  P. 

HydromelaUurgy  [of  ores].  E.  B.  Holden,  Los 
Angeles.  Cal.  U.S.  Pat.  1.175.867,  Mar.  14,  1916. 
Date  of  appl..  July  14.  1915. 

The  valuable  con.stituents  of  an  ore  are  dissolved 
and  concentrated  simultaneously  by  mixing  the 
pulverised  ore  with  a  suitable  solvent,  and  the 
mixture  is  rotated  in  a  tank.  The  particles  of  ore  are 
raised  by  the  rotary  motion  of  the  liquid,  forming 
various  strata  in  conformity  with  their  specific 
gravities  and  sizes,  whilst  the  larger  particles  of 
metals  aud  their  compounds,  not  wholly  dissolved 
in  the  Uquid,  remain  at  the  bottom.  The  solution 
containing  the  dissolved  metaLs  and  the  gangue 
are  withdrawn  from  the  tank  in  successive  steps 
downwards  from  the  top.  whilst  the  rotary  motion 
is  continvied,  the  undissolved  metals  and  com- 
pounds being  left  in  the  lowest  stratum  and  sub- 
sequently recovered. — B.  X. 


Amalgams  ;   Method  of  treating  ■ 


Ores  ;    Process  of  concentrating .     E.  Gaytord 

and  ti.  frerar,  Salt  L.ake  City.  Utah,  Assignors 
to  Metals  Recoverv  Co.,  Augusta,  Me.  U.S. 
Pat.  1.176.441,  Mar.  21,  1910.  Date  of  appl.. 
May  29,  1914. 

The  ore  is  ground  in  a  ball  mill  with  water  and  an 
oily  frothing  agent  having  a  preferential  aflinity 
for  metallifei-ous  matter,  and  the  mixture  trans- 
ferred to  a  flotation  machine  where  it  is  aerated 
and  the  concentrates  floated  off.  The  process  is 
repeated  progressively  in  a  series  of  alternate 
grinding  mills  and  flotation  machines,  the  tailings 
from  each  of  the  latter  being  further  reduced  m 
each  succeeding  grinding  mill. — T.  St. 

Ores  and  the  like:    [Statnp]  mill  for  treating . 

A.  V.  Park.  S.  .Melbourne.  Australia.  Eng.  Pat 
5458,  Apr.10,1915.  Under  lnt.Cenv.,May  0,1914. 

Apparatus  for  «sc  in  the  annealing  of  metal  or  in  the 
vianufachire  of  malleable  cast  iron.  W.  Slingsbv, 
Keighley.    Eng.  Pat.  7504.  May  20,  1915. 

Lead  and  other  soft  metals  ;    Mcatis  for  forming  or 

squirting .    I.  Hall,  Birmingham.    Eng.  Pat. 

9008,  June  21,  1915. 

Coaling  metals.  British  Thomson-Houston  Co., 
Ltd..  London  From  General  Electric  Co., 
Schenectadv,  X.Y..  U.S.A.  Eng.  Pat.  11.262, 
Aug.  4.   19i5. 

SEEU.S.Pat.  1.157,283  of  1915;  this  J.,  1915,1123. 

Ore  or  fuel  briquettes  and  process  of  making  same. 
D.  H.  Bibb.  Xew  York.  Eng.  Pat.  13,376, 
Sept.  20,  1915. 

See  U.S.  Pat.  l,158,363ot  1915  ;  this  J.,  1915,1199. 

Aluminium  alloys.  W.  X.  Xavlor.  London,  and 
S.  P.  Hutton.  Beckenliam.  U.S.  Pat.  1.175.655, 
Mar.  14,  1916.     Date  of  appl..  Xov.  22.  1912. 

See  Eng.  Pats.  27,382  of  1911  and  15.f)S0  of  1912  ; 
this  J. ,1912,  994. 


-.    J.  W.  Smith, 


Madison.  Minn.  U.S.  Pat.  1,170.170.  Mar.  21, 
1916.    Date'of  appl.,  Sept.  11,  1915. 

The  amalgam  is  cooled  until  the  mercury  becomes 
solid  and  is  maintained  in  this  condition  until 
required  for  use.  when  it  is  heated  to  render  it 
plastic  and  workable. — T.  St. 

Aluminium  skitnmings.  screenings,  slags,  or  analo- 
gous materials  ;    Process  of  treating .    P.  B. 

Hersinan,  Milwaukee,  Wis.,  jVssignor  to  W.  F. 
Jobbins,  Aurora.  lU.  U.S.  Pat.  1.176.292,  Mar. 
21,1910.    Date  of  appl.,  Xov.  14,  1912. 

The  material  is  washed  with  water  to  remove 
soluble  salts  and  then  treated  with  dilute  sulphuric 
acid  to  remove  the  bulk  of  the  iron.  The  soUd 
residue  Ls  dissolved  in  excess  of  strong  sulphuric 
acicl.  and  the  excess  of  acid  neutralised  by  the 
addition  of  an  excc-ss  of  skimmings  partially  purified 
from  iron.  Copper  is  removed  by  precipitation 
from,  the  resulting  solution,  which  is  finally  con- 
centrated to  cause  aluminium  sulphate  to  crystal- 
lise.— T.  St. 


Tungsten  ;    Process  of  producing  ■ 


C.  Bosch 


and  A.  Mittasch.  Assignors  to  Badische  Anilin  u. 
Soda  Fabr..  Ludwigshafen.  Germanv.  U.S.  Pat. 
l,175.093,Mar.l4.l9l0.Dateofappl.."jan.30,1912. 

.See  Fr.  Pat.  439,201  of  1912  ;    tlii-s  J.,  1912,  721. 

Copper  and  copper  alloys  ;  Method  of  forming  a 
layer  protective  against  tite  corrosive  action  of  sea 

traler  upon .     G.  Kurth,  As.siguor  to  C.  0. 

Tietzen's  Eidam.  Bautzen,  (iermanv.  U.S  Pat. 
1, 170,571. Mar.21,1916.Date  of  appl. ,"May22,1915. 

See  Eng.  Pat.  5774  of  1915;    this  J.,  1916,  124. 

Bearing  [metal].  J.  Riddel,  Schenectady,  N.Y., 
As.signor  to  General  Electric  Co.  U.S.  Pat. 
l,170,003.Mar.21,1910.Dateofappl.,Oct.20,19I3. 

See  Eng.  Pat.  10,872  of  1914  ;  this  J.,  1915,  621. 

Electric  furnaces  for  metallurgical  and  other  purposes. 
Eng.  Pat.  13,951.  See  XI. 


XL— ELECTRO-CHEMISTRY. 

Lead  electrode  ;  A  study  uf  the .   F.  U.  Getman. 

J.    Amer.    Chem.    Soc,    1910,    38,   792—801. 
Five  different  types  of  lead  liave   been  htudied 
in  the  cell  : 

Pb— sat.  6ol.Pb(XO,),  II  iV/10KCl,HgCl— Hg, 
and    the    only     one     which     was    constant    and 
reproducible    within    0-3    millivolt   was   the    one 
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in  which  lead  deposited  clectrolytically  on 
platinum  was  tinploycd.  Freshly  cast  sticks  of 
lead  in  an  acidified  sohition  of  lead  nitrate  formed 
a  grey  allotropic  modification.  Measurements  of 
the  electromotive  force, develoind  at  0  and  25° C, 
with  cells  ccmtaiiiing  freshly  cast  lead  and  the  grey 
modification  as  electrodes  in  .V/5  lead  nitrate  as 
electrolyte,  failed  to  give  any  indication  of  a 
transition  point.  The  value  of  the  normal  elec- 
trode potential  of  lead  was  found  to  be  01318 
volt  at  25^  C— B.  N. 

Patents. 
Dryiiuj  and  imprcgnatiiuj  device  ;    Vacuum 


more  cspcciully  siiiUihlf  fur  trcalmnd  of  the  coils 
of  electrical  machineri)  and  apjiaratus.  E.  Hai'felv 
et  Cie..  Basle.  Sw-itzerland.  Eng.  Pat.  10.803, 
July  2(),  1915.    Under  Int.  Conv.,'^  July  24,  1914. 

The  central  dr^i-ing  and  heating  receptacle,  in 
which  the  material  to  be  impregnated  is  placed, 
is  connected  to  a  number  of  comparatively  small, 
narrow  ivtorts  in  \\  hich  the  impregnating  material 
is  melted  ;  to  minimise  dill'erences  and  fall  of  tem- 
perature, the  retorts  are  adapted  to  be  heated 
iKith  externally  and  internally.  The  central 
chamber  may  be  evacuated  or  connected  \^^th  a 
source  of  compressed  air,  for  the  purpose  of  trans- 
ferring the  impregnating  material  to  and  from  the 
central  chamber. — B.  N. 

Furnaces    for    weialluriiical    or    other    purposes  ; 

Electric  .       H.   Nathusius,   Friendenshiitte, 

Germany,  and  Westdeutsche  Thomasphosphat- 
Werke  G.  m.  b.  H.,  Berlin.  Eng.  Pat.  13.951, 
June  9,  1914. 

Two  or  more  sets  of  electrodes,  embedded  in  the 
lining  of  tlie  furnace,  are  arranged  symmetrically 
with  regard  to  the  heating  chamber,  and  terminate 
in  large  electrode  plates,  thus  presenting  operative 
sui'faces  in  a  number  of  zones  around  the  heating 
chamber,  and  as  far  as  possiI)le  along  its  whole 
length.  Several  pairs  of  electrodes  may  be 
arranged  symmetrically  round  the  chamber,  so  that 
the  electrodes  of  each  pair  are  diametrically 
opposite  each  other,  and  the  current  may  be 
supplied  from  a  polj-phase  system,  each  phase 
being  connected  to  diametrically  opposite 
electrodes.  The  voltage  of  the  current  supply 
must  be  arranged  so  that  the  distribution  of 
energy  by  the  current  flowing  between  each  of 
the  pairs  of  electrodes  is  as  uniform  as  possible. 
The  heating  is  controlled  during  the  operation 
of  the  furnace,  by  regulating  means  at  the  supply 
generator  or  transformer,  as,  e.g.,  an  alternating 
current  induction  potential  regulator. — B.  N. 

I    Fwntacc  :   Electric  - 


.  F.  T.  Snyder.  Oak  Park, 
111.  r.S.  Pat.  1,167.026.  Jan.  4,  1916.  Date  of 
appl.,  Jan.  19,  1914. 

The  furnace-electrode  ie  supported  by  a  crane, 
attached  to  the  furnace  by  a  double  set  of  hinges, 
so  that  it  is  normally  prevented  from  rotating, 
but  may  be  s\\-ung  clear  of  the  furnace  cover  on 
the  axis  of  one  set  of  hinges  when  the  hinge 
mechanism  on  the  other  axis  is  disconnected.  The 
crane  is  composed  of  a  pan-  of  oppositely-disposed 
vertical  channel  bars,  in  wliich  are  mounted 
upper  and  lower  slides,  comprising  loops  approxi- 
mately rectangular  in  shape  with  their  ends  fitted 
into  the  channels  of  the  bars,  and  raised  or  lowered 
by  a  rack  and  pinion.  A  pair  of  vertical  insulatecl 
conductor  bars  of  U-shaped  cross-section  is 
secured  to  the  slides,  extending  from  the  bottom 
to  the  top  of  the  furnace,  and  horizontal  con- 
ductor arms  also  U-shaped  in  cross-section, 
extend  from  the  upper  ends  of  the  vertical  bars 
over  the  top  of  the  furnace,  and  are  provided  at 
their  free  ends  with  an  electrode-clamp.     Water  is 


circulated  through  chambers  in  the  electrode 
holder,  by  means  of  rigid  water  pipes  located  in 
the  channels  of  the  conductor  bars,  the  ends  of 
the  pipes  being  attached  to  flexible  hose  pipes 
to  allow  both  the  furnace  and  supporting  crane 
to  bo  tilted.— B.  N. 


Furnace  [ ;   Electric  ■ 


].  T.  F.  Baily  and  F.  T. 
Cope,  Assignors  to  The  Electric  Furnace  Co., 
Alliance,  Ohio.  U.S.  Pat.  1.176,018,  Mar.  21, 
1916.     Date  of  appl.,  Dec.  11,  1914. 

The  heating  chamber  of  the  furnace  is  provided 
with  supporting  walls  can-ying  a  hearth,  and 
resistance  elements  are  arranged  upon  the  walls 
at  each  side  of  the  hearth.  Thg  arched  roof  of 
the  chamber  reflects  the  heat  rays  passing  upwards 
from  both  the  resistance  elements,  whilst  inclined 
walls,  beneath  the  resistance  elements  and  between 
the  supporting  walls,  reflect  upon  the  hearth  the 
heat  rays  passing  in  a  downward  direction. — B.  N. 


Manganese  dioxide  depolariscr  ;    Colloidal  ■ 


.  C. 
Ellis,  Montclau-.  N.J.  U.S.  Pat.  1,169,943, 
Feb.  1,  1916.     Date  of  appl.,  Oct.  23,  1915. 

Colloidal  manganese  dioxide,  prepared  by  the 
reducing  action  of  an  alkaline  glucose  solution  on 
potassium  permanganate  solution,  is  employed  tor 
cementing  together  grapliite  and  ordinary  man- 
ganese dioxide,  such  as  particles  of  pyrolusite, 
the  colloidal  and  non-colloidal  forms  being  in  the 
proportion  1  :  10. — B.  N. 


Electrode  ;    Secondary  batter;/ 


W.  Morrison, 


Des  Moines,  Iowa.     U.S.  Pat.  1.175.370,  Mar.  14, 
1916.     Date  of  appl.,  Sept.  11,  1914. 

Lead  electrodes  for  secondary  batteries  are  sub- 
jected to  the  action  of  an  electric  current  whilst 
in  contact  with  a  sulphuric  acid  electroh-te  con- 
taining titanic  acid  in  solution,  so  that  the  surface 
layer  becomes  permea^ted  with  a  titanium  com- 
pound.— B.  N. 

Electrodes  ;    Storage-battery  - 


.  H.  C.  Hubbell, 
Newark,  N.J.  U.S.  Pat. "1,1 75,954,  Mar.  21,  1916. 
Date  of  appl.,  June  5,  1911. 

Electro-deposited  layers  of  ditt'erent  metalj, 
e.g.,  nickel  and  a  more  soluble  metal  such  as  copper, 
are  arranged  alternately  to  form  bars,  with  tlie 
layers  running  lengthwise,  and  the  bars  are 
united  into  a  plate  with  the  layers  disposed  edge- 
wise to  the  faces  of  the  plate.  The  copper  is 
dissolved  away  by  using  the  plate  as  an  anode 
in  a  solution  of  sodivim  and  ammonium  acetates 
containing  free  ammonia,  at  a  current  density 
sufficiently  low  to  leave  the  nickel  unattacked, 
and  the  nickel  is  finally  oxidised  Ijy  using  it  as 
anode  in  a  dilute  solution  of  phenol  and  fixed 
alkali,  employing  a  "  forming  "  current  of  low 
density. — B.  N. 

Electrolytic  cell.  Process  of  electrolysis.  A.  E.  Gibbs, 
Assignor  to  Pennsvlvania  Salt  Manufacturing 
Co.,  Philadelphia.  Pa.  U.S  Pats,  (a)  1.176.540 
and  (B)  1,176,541,  Mar.  21.  1916.  Dates  of  appl., 
(a)  Mar.  24,  and  (b)  Oct.  25,  1913. 

(a)  a  cylindrical,  permeable  diaphragm  is 
arranged  in  contact  with  an  outer  cathode,  the 
latter  having  on  its  inner  surface  a  number  of 
vertical  ribs  or  corrugations,  forming  passages  for 
the  flow  of  the  products  of  electrolysis.  The 
cell  is  provided  with  means  for  causing  a  flow 
of  electrolyte  from  rtie  anode  compartment, 
independent  of  and  additional  to  the  permeation 
through  the  diaphragm,  to  the  passages  on  the 
surface  of  the  cathode  for  removal  of  the  products 
of  electrolysis.  (B)  The  electrolyte  is  maintained 
under  a  constant  pressure,  and  is  continually  fed 
into  the  anode  compartment  ;    a  portion  is  sent 
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through  a  l>y-pass  ai\nind  tho  porous  diaphragm, 
thus  maintainiug  a  constant  flow  across  the 
eloctrohnic  ticld  in  thin  .sheets  between  the 
diaphra.irin  and  the  <-atliode.  with  a  continuous 
dischai-^e  of  tlie  catliode  liquor. — B.  X. 


Arcs;    Producing  rntaiing  electric- 


.  A.  Foss. 
As-sitrnor  to  Norsk  Ilydro-Elektrisk  Kvaelstot- 
aktieselskal".  I'lirisliaiiia.  Notwav.  U..S.  Pat. 
1.175.2:>2..Mar.ll.liUii.l)ateofappi..Sep.l5.H)13. 
A  ROTATING  arc.  approximately  cyUndrical  in 
shape,  is  formed  lietween  two  opposite  elertKules. 
and  is  supported  throughout  its  length  lietween 
an  outer  i-otating  gas  cvirrent  and  a  concentric 
longitudinal  gas  current,  the  latter  heing  directed 
in  the  direction  of  the  axis  of  the  cylindrical  arc. 

— B.  N. 

Method  of  treating  >rnsle  sulphite  liquors,  and 
production  of  an  insul<itin<i  composition.  U.S. 
I'at^.  1.175.422— 1. 175,424."     *;<•<•  V. 

Insulating  enamel.     U.S.  Pat.  1,170.000.  5ee  XIII. 
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Chinese  wood  oil;  Pohjmerisation   of - 
Schimiann.    J.  Ind.  Eng.  Chcm..  1911), 


C.  L. 


8,  5 — li 

PoLYsrERis.VTiox  of  Chinese  wood  oil  is  due  to  the 
union  of  two  molecules  of  the  eteoniargaric  acid 
triglyceride  ^^ith  dissolution  of  one  unsaturated 
linkage  in  each  ela?onaargaric  acid  chain  in 
the  triglvceride  (see  Kametaka  this  J.,  1903, 
1138:  1908,  1120).  This  intermediate  product  or 
polymerised  triglyceride,  is  formed  whenever  wood 
oil  is  heated  alone  or  in  the  presence  of  a  solvent, 
and  does  not  vary  with  the  temperature  ;  it  forms 
molecular  complexes  under  favourable  conditions, 
giving  an  insoluble  colloidal  mass,  not,  however, 
accompanied  by  further  loss  of  double  linkages,  as 
is  shown  by  th^  iodine  value  remaining  the  same. 
It  is  soluble  in  all  the  ordinary  organic  solvents, 
with  the  exception  of  very  low-boiling  petroleum 
spirit.  The  percentage  of  polymerised  triglyceride 
in  gels  of  the  same  apparent  coaslstence  is  not 
necessarily  the  same,  and  tha  formation  of  the 
gel  is  not  entirely  dependent  upon  the  concen- 
tration of  the  polymer  or  upon  the  heat  required 
for  ;t<  jiroduction.  A  satisfactory  method  for  the 
examination  of  wood  oil  is  based  on  tho  property 
of  elaeomargaric  aciil  of  crystallising  from  dilute 
alcohol  solution  ;  the  fatty  acids  from  the  polymer- 
ised triglyceride  of  wood  oil  as  well  as  those  from 
other  drying  and  semi-drying  oils  do  not  have 
this  property.  Five  grms.  of  the  raw  or  heated 
oil  Is  saponified,  the  tatty  acids  are  liberated 
(their  weight  is  about  4-7  grms.)  and  dissolved  in 
40  c.c.  of  absolute  alcohol.  The  solution  is  cooled 
to  0"' C.  from  14  to  14-5  c.c.  of  water  is  added, 
{|rop  by  drop,  the  solution  then  warmed  to  5°  C, 
allowed  to  cool  slowly,  and  kept  at  0°  C.  over- 
night. The  crystals  of  elfpomargaric  acid  are 
collected  on  an  ice-cooled  filter,  the  fdtrate  is 
evaporated  under  reduced  pressure,  the  residue 
dried  and  weighed,  and  the  ela>omarg;iric  acid 
computed  by  dilTerence.  A  correction  of  0-132 
^rm.  Is  made  for  the  cjuantity  of  elaeomargaric 
acid  which  remains  dissolved  in  the  filtrate. 
Wood  oil  can  be  pol\-merised  completely  by 
heating  it  at  350' C.  for  15  mins.,  but  it  will  not 
gelatinise  under  this  treatment.  The  rate  of 
pohtnerisation  of  wood  oil  is  considerably  higher 
than  for  linseed  oil  at  corrc-sponding  temperatui'(»f  ; 
the  wood  oil  Is  poUinerisetl  completely  in  1  hour 
at  250'' C,  but  only  about  72%  >«  polymerised  in 
C6  hours  at  150°  C.     Wood  oil  oxidises  to  a  con- 


siderable extent  when  heated  in  contact  with  air. 
Lime,  litliarge,  and  oxidation  products  act  as 
catahsts  in  the  jiolymerisation  of  ela-omargaric 
acid  triglyceride  into  the  iuterine,liate  proiluct 
bid  oxygen  only  acts  iudireitly  tluo\igh  the 
oxidation  product-;.  .V  large  mnnlier  of  metals 
ait  as  catalysts  at  the  higher  tenipi-ratures. 
When  the  solid  gel  is  dissolved  in  resin,  or  heated 
coidinuously  above  250  0..  the  soluble  inter- 
mediate jiroduits  are  i-e-formeil  ;  decomposition 
also  tikes  place  diu'ing  the  heating.  Tho  pure 
polymerised  product  ol  wood  oil  dries  very  slowly  ; 
this  low  rate  of  drying  characterises  such  resin- 
wdoil  oil  varnishes  as  contain  considerable  amounts 
of  polymerised  triglyceride. — \\'.  1*.  >S. 


Fats  ;  Completely  hydrogenated  - 


.  C.  ^fannich 
and  E.  Thiols.  Ber.  Deutschen  Pharm.  Ges., 
191().  26,  36—48. 

By  the  addition  of  anim.al  charcoal  the  absorption 
ca]>acity  of  palladium  for  hydrogen  is  greatly 
increased,  and  the  mixture  absorbs  m\ich  more 
gas  than  the  total  quantity  absorbed  by  the 
separate  constituents.  A  catalyst  which  rapidly 
elTects  the  compli'te  hydrogenation  of  fats  is  pre- 
pared by  shaking  powdered,  ignited  animal 
charcoal  wth  pallaclium  chloriile  (preferably  2%) 
solution  and  hydrogen  until  no  more  gas  is 
absorbed.  The  powder  is  then  washed  and  dried 
and  can  be  kept  imaltered.  It  can  be  used  in 
conjunction  with  a?iy  solvent  and  after  hydro- 
genation is  completely  separated  by  simiile  (iltra- 
tion.  without  leaving  any  trace  of  metal  in  the 
fat.  In  these  r&spects  it  is  superior  to  colloidal 
palladium  preparations.  An  oil  such  as  arachis 
oil  can  be  hydrogenated  by  means  of  1  /OO  of  its 
weight  of  animal  charcoal  containing  0-2% 
palladium  (ratio  of  metal  to  oil  =1  :  30,000)  into 
a  tallow-like  mass,  with  m.pt.  51^0.  atui  iodine 
value  45-5.  Even  l)y  the  use  of  1  part  of  palladium 
(distributed  over  animal  charcoal)  to  150.000  parts 
of  arachis  oil  the  hardening  can  be  effected  in  one 
operation.  The  following  table  gives  the  char- 
acters of  oils  completely  hydrogenated  in  this 
wav  : — 


M.pt.  o( 

Hydroeenated 

M.pt. 

Iodine 

Saponlf. 

insoluble 

oil. 

value. 

value. 

fatty  adds. 

°C. 

"C. 

Olive 

70 
72 

0-2 
0-0 

100-9 
191-8 

71 

Aliuond 

71 

Arathis  

64— fi4-5 

0-0 

191-6 

67 

Sesame    

68-5 

0-7 

190-6 

e9-s 

t'acud  butter 

63-5—64 

0-0 

193,9 

65-6 

Poppy  seed 

70-5 

0-i 

191-3 

71 

Linseed  

68 

0-2 

189-6 

70-5 

Tallow 

62 

0-1 

197-7 

64 

Lard    

64 

1-0 

196-8 

62 

Cod  liver    

65 

1-2 

186-2 

ee 

A  chloroform  solution  of  the  hydrogenated  cod- 
liver  oil  gave  no  coloration  with  sulphuric  acid. 

— C.  A.  M. 

Uydrogcnalrd  fats  ;  Delrrminaiion  of  the  origin  of  ^ 

.     J.  Prescher.     Z.  Unters.  Nahr.  Cionussm.. 

1915,  30,  357.  Z.  angew.  Chem.,  H)l«,  29, 
Ref.,  105. 
TTardexed  (hydrogenated)  marine  animal  oils  are 
indicated  1)V  the  colour  reactions  of  Tortelli  and 
JalTo  (this  .1.,  1914.  1001).  together  with  jjositive 
results  in  Kreis  aTi<l  Hoth's  test  for  arachidic  acid 
(this  J..  1913.  201)  and  the  cholesteryl  acetate 
test.  The  presence  of  arachidic  acid  and  »! 
positive  result  in  the  pliytostoryl  acetate  test 
indi<-ate  arachis  or  rape  seed  oils.  Sesamd  oil  isj 
detected  by  the  Soltsien  and  Baudo\un  tests.  An 
excessively  low  sapomfication  \alue  points  to  rapt" 
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oil,  wliili-  <oconu(.  ami  p.alm  koriid  oils  are  indicated 
l>y  sapouificatio.i  values  oxccediiig  -I'M)  and  bv  the 
K.'hlunt-Moissl  and  I'olcnsko  values.  Ilvdro- 
yeuated  castor  oil  ]ias  a  liifih  Indroxvl  value,  while 
livdroiionated  coltojisi-cd  oil  mav  be  detected  by 
Hcichi's  and  llauchecorne's  tests.  The  ratio 
l.ttucn  the  iodine  value  ami  refractive  index  is 
dillerent  in  hy.lrosienated  fats  from  the  r^Uio  in 
annual  fats,  t'oconut  oil  is  distinguished  bv  its 
vcr\-  low  iodine  value.  Bidlier's  reaction  is  only 
aiiplicable  to  a  limited  extent  to  the  iletec.tion  of 
hydron-enated  vegetable  oils.  The  dimetlivlRly- 
o\iine  test  for  nickel  may  also  be  inconclusive. 
since  many  freshly-expressed  oils  give  a  red  colora- 
tion in  the  test  in  the  absence  of  nickel. — C.  A.  M. 

Cholcsfcrol  and  lihi/tostcrol  ;    Effect  of  hydrofjenaiion 

"". ■     J-     Marcus.son    and     G.     Meverheim. 

Mitt.  k.  Materialpriif..  1916,  33,  221 — 225. 

Chole.sterol  and  phvtosterol  w^ere  separated 
from  the  im.saponifiable  matter  of  natural  and 
liydrogenated  oils  and  fats  bv  the  digitonin 
juethod  of  Windaus  (compare  this  J..  1915.  1152). 
The  amounts  in  natural  fats  ranged  from  003 
<tallow)  to  OaSOo  (linseed  oil).  Calculated  on  tho 
unsaponifiable  matter  the  proportion  ranged  from 
Xi  to  55 '^'o  ill  the  case  of  the  vegetable  oils  ex- 
aramed.  and  from  8  to  U^g  in  the  case  of  the 
animal  fats  (oodliver  oil  and  tallow).  In  addition 
to  phvtosterol  or  cholesterol  other  alcohols  are 
present  in  the  unsaponifiable  matter,  which  either 
neutralise  the  optical  la?vorotation  (as  in  the  case 
of  cottonseed  oil)  or  even  produce  dextrorotation 
(linseed,  codliver,  and  especiallv  sesame  oil). 
The  presence  of  se.samol  ([a]D  = +52°)  affords  a 
means  of  detecting  sesame  oil,  when  no  colour 
reactions  can  be  obtained.  The  unsaponifiable 
matter  left  after  separation  of  cholesterol  or 
phvtosterol  was  a  thick  oil  or  semi-.solid  mass, 
consisting  in  the  main  of  unsaturated  dextro- 
rotatory alcohols  (IjBvorotatorv  in  the  case  of  ox 
tallow)  and  small  quantities"  of  hvdrocarbons. 
OnJy  in  the  unsaponifiable  matter  of  dark  codliver 
Oil  were  considerable  amounts  of  livdrocarbons 
found.  The  dextrorotatory  power  of  the  un- 
saponifiable matter  of  sesame  oil  was  greatlv 
increased  ([a]D  =  +102  =  )  bv  the  removal  of  the 
phytosterol.  The  iodine  value  (Hiibl-Waller)  of 
the  residual  unsaponifiable  matter  ranged  from 
56  to  78.  As  a  rule  hydrogenated  fats  contained 
less  cholesterol  or  phytosterol  than  the  correspond- 
ing natural  fats,  and  the  proportion  decreased 
with  the  degree  of  hydrogenation.  For  example, 
the  following  results  were  obtained  in  the  pro- 
grcssive  hydrogenation  of  a  marine  animal  oil  : 


Iodine 
value. 

Solidif. 
pt. 

Cholesterol. 

Original  marine  animal  oil  . 
Talgol  

114 
67 
36 
20 
13 

°C. 

31 
38 
42 
45 

% 
0-13 
0-10 
0-07 
0-05 
0-02 

Talgnl  extra 

CandeUte    

Candelite  extra 

TJe  unsaponifiable  matter  of  hvdrogenated  fats 
after  removal  of  the  cholesterol  or  phvtosterol  was 
a  yeUow  semi-solid  mass,  from  whicli.  in  the  case 
of  talgol  and  candelite.  a  saturated  alcohol,  m.  pt 
59-3"  to  59-8°  C,  could  be  extracted  with  petro- 
'fiuna  spirit.  It  had  a  refractive  index  of  1-4268 
at  100"  C.  and  appeared  to  be  octodecvl  alcohol. 
ITansformation  products  of  cholesterol  were  not 
obtained  from  t^algol  or  candelite,  Init  derivatives 
Pnjjosterol  coiUd  be  separated  from  hvdro- 
genated vegetable  oils.  For  example,  repeated 
recrystaUisation  of  the  unsaponifiable  matter  of 
Hydrogenated  linseed  oil  from  96  Oq  alcohol  vielded 
an  alcohol  (m.  pt.  75"  C.)  which  did  not  give  the 
•Characteristic  phytosterol  reactions. — C.  \  M 


Soap  ;    liesearches  on  the  detergent  action  of 

S.  A.  Shorter.     J.  Soc.  Overs  and  Col.,  1910,  32 
99—109.     (See  also  this  J.,    1915,  289  ;     1916, 

The  observations  in  connection  with  these  re- 
searches were  carried  out  with  tlie  stalagmometer 
an  instrument  of  the  type  of  a  pipette,  filled  with 
beiizene  or  otlier  immiscil)le  liquid,  designed  to 
delner  drops  from  its  up-turned  point  wlfen  held 
below  the  surface  of  the  solution  to  be  tested. 
The  number  of  drops  formed  in  the  discharge  of  a" 
measured  volume  was  counted,  giving  the  "  drop 
numlier."  which  is  approximatelv  inver.sely  pro- 
portional to  the  surface  tension";  a  large  drop 
number  corresponds  to  a  large  ••  surface  activitv." 
In  a  solution  of  soap  consisting  of  free  hydrolysis 
alkali  and  acid  soap,  the  latter  exercises  no  "  sur- 
face activity  "  ;  this  was  proved  bv  the  stalag- 
mometer filled  with  pure  benzene  immersed  in 
soap  solutions  to  which  increasing  quantities  of 
hydrochloric  acid  were  added.  As  the  decom- 
position of  the  soap  progressed  the  drop  number 
fell  until  it  became  practicallv  equal  to  that 
obtained  with  pure  water.  The  influence  of  alkali 
m  soap  solutions  was  studied  by  adding  oleic  acid 
to  the  benzene  and  comparing  "the  increased  drop 
numl>er  with  that  of  pure  benzene  ;  soap  solutions 
containing  various  ratios  of  alkali  to  fattv  acid 
were  employed.  In  a  "  neutral  "  soap  solution, 
with  molecular  ratio  of  acid:  alkali  =  10,  the 
"  surface  activity  "  of  the  free  hydrolysis  alkali 
was  only  about  one-fifth  of  that  of  the  undecom- 
posed  potassium  oleate  ;  it  was  slightlv  more  in  a 
more  alkaline  soap  and  considerably  "less  in  one 
with  higher  acid  :  alkali  ratio.  The  "  surface 
activity  ratio  "  increased  onlv  slightly  with  in- 
crease in  concentration  of  the  soap  solution, 
because  the  degree  of  hydrolvsis  decreases  in  more 
concentrated  solutions.  Hence  the  detergent 
action  of  solutions  of  neutral  or  slightlv  alkaline 
soaps  is  due  mainly  to  the  undeeompo"sed  soap. 
The  view  that  the  detergent  action  of  soap  is  due 
to  its  colloidal  nature  is  supported  bv  observations 
carried  out  on  "  Sapon,"  an  alkaline  detergent 
containing  no  fat,  prepared  by  the  action  of  strong 
alkalis  on  cereals.  This  colloidal  detergent  showed 
a  "  surface  activity  "  in  the  stalagmometer  com- 
parable with  that  of  soap  solutions  ;  this  method, 
therefore,  is  capable  of  determining  the  value  of  a 
detergent  containing  "  surface  active  "  colloids 
other  than  salts  of  fatty  acids.  The  addition  of 
alkali  to  a  soap  solution  increases  the  "  surface 
activity  "  of  the  soap,  even  to  pure  benzene,  and 
its  detergent  action  is  improved,  probably  by  a 
modification  in  a  favourable  sense  of  its  colloidal 
condition  ;  the  addition  of  saline  electroh-tes  also 
increases  the  "  surface  activity,"  but  in  a  minor 
degree.  It  is  suggested  that  this  action  of  alkali 
on  the  soap  may  be  quite  as  important  as  its 
specific  action  on  the  fatty  acids  of  the  grease. 

—J.  F.  B. 

Patents. 

Contact  mass  [for  hydrogenating  oils]  and  process  for 
its  man  ufact  u re.  Bremen-Besigheimer  Oelfabrik - 
en,  Bremen,  Germanv.  Eng.  Pat.  4023, 
Mar.  13,  1915.  Under  Int.  Conv.,  Mar.  14,  1914. 
A  CAT.\LYTic  material  for  the  hydrogenation  of 
fats  and  oils  is  prepared  by  calcining  organic  com- 
pounds of  metals,  alone  or  mixed  with  carbon  or 
carlion-contaiiiing  substances,  until  a  pyrophorous 
mixtiu-e  of  metal,  or  metal  oxides,  and  carbon  is 
obtained,  and  introducing  this  at  once  into  oil  or 
other  inditt'erent  liquid,  in  which  it  can  be  kept 
indefinitely.  For  example,  nickel  benzoate  is 
heated  above  1000°  C.  until  it  is  carbonised  and 
the  carbon  has  completely  or  partly  reduced  the 
nickel  oxide  formed  ;  or.  nickel  carbonate  or 
oxide,  precipitated  on  fossil  meal,  is  mixed  with 
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about  the  same  qunntity  of  fine  carbon,  and  heated 
above  1000-  C.  until  py'vophorous.  Fat  hardening 
with  such  catalysts  can  be  carried  out  at  150' — 
200-  C.  ui\d  the  presence  of  the  carbon  has  a  deo- 
dorisuij;  as  well  as  a  bleaching  effect. — E.  \V.  L. 

Edibh'  iat  cvmplcr  and  process  oi  uuiking  same. 
Catah/tic  material  \jor  liydroijcnatiini  oils]  and 
process  oi  makiny  same.  Hydrogenation  of  iats 
and  the  like.  C.  Ellis.  .Montclair.  X.J.  U.S.  Pats. 
(A)  1.151.002  and  (B)  1,151.003,  Ausj.  24.  1015, 
and  (t  )  1.174.245.  Mar.  7.  lOU!.  Dates  of  appl., 
Apr.  19,  1913.  .May  4,  1915,  Feb.  24,  1912. 

(a)  Fatty  oils  such  as  marine  animal  oils  are 
polvmerised  by  heatinj:.  e.ij.,  for  about  IS  hours 
at  '250'  C.  and  then  mixed  with  liydrof;enated 
oils  ;  or  polymerisable  and  non-polymerisable  oils 
mav  be  mixed  prior  to  pohTuerisation  and  liydro- 
genation.  (B)  Knely  divided  electrolytic  nickel 
is  attached  to  a  liydrogen-occluding  material,  sxich 
as  powdered  charcoal,  graphite,  or  a  metal  such  as 
nickel  in  a  catal>-tically  inactive  form.  It  the 
electroh-tically  deposited  nickel  has  become 
osdised  it  may  be  reduced  by  means  of  hydrogen 
in  an  oilv  medium.  The  presence  of  a  small  amount 
of  another  metal,  such  as  zinc,  copper,  or  titanium, 
in  the  electrolytic  nickel  increases  its  absorptive 
capacity  for  hydrogen,  (c)  The  oil  is  heated 
with  hydrogen  or  a  gas  containing  hydrogen 
under  pressure  in  presence  of  an  active  non- 
metallic  substance  (charcoal),  coated,  but  not 
impregnated,  with  a  metallic  catalyst  (platinum), 
both  metallic  and  non-metallic  substances  being 
free  from  occluded  oxygen. — C.  A,  M. 


Oils  or  fals  ;  Process  of  hydrogenaiitig  - 


.   .,    ,     „       „  .   W.  D. 

Kichardi-on,  Assignor  t"o  Swift  andf  Co.,  Chicago, 
111.  r..S.  Pat.  1.175.905,  Mar.  14,  1916.  Date 
of  appl.,  Nov.  11,  1912. 
An  electric  arc  is  produced  between  electrodes  of 
nickel  or  other  metal  immersed  in  a  volatile  solvent 
for  fats,  so  that  part  of  the  metal  is  disintegrated 
in  a  fine  state  of  division  in  the  liquid.  The 
mixture  is  then  added  to  the  fat,  and,  after 
hTdrogenation  of  the  latter,  the  solvent  is  evapor- 
ated.—C.  A.  M. 

1 

Sulphonated    stearic    products ;      Production    and  ' 

utilisation  of .      I.   Levinstein,  Assignor  to 

Levinstein.     Ltd..     IManchester.         U.S.      Pat.  1 

l,176,37S,Mar.21,1916.Dateofappl.,Feb.l7,1914.  I 

.See  Eng.  Pat.  16,577  of  1913  ;  this  J.,  1914,  930.   ' 

Process  of  purifyinq  used  lubricating  oils.  Eng.  Pat. 
14,781.     Sec  Ha. 

Fuel   containing  spent   iullers'   earth.      U.S.    Pat. 
1,174,199.     Sec  U.K. 

Insulating  enamel.  U.S.  Pat.  1,170,000.    Sec  XIII. 


XIII.— PAINTS  ;     PIGMENTS  ;     VARNISHES  ; 
RESINS. 

Wood  flour.    Kressmann.    See  V. 

Polymerisation  of  Chinese  wood  oil.     Schumann. 
See  XII. 

Patent.?. 

Patnl.  T.  D.  Kelly,  Hove,  Suascx.  Eng.  Pat.  9839, 
July  0,  1915. 

Iron,  wood,  fabrics,  paper,  leather,  and  other 
similar  materials,  dry  or  wet,  may  be  waterjjroofed 
by  a  mixture  composed  of  limestone,   I'ortland 


cement .  or  marl  ( 1  p,%rt ).  finely-ground  silicions- 
material,  such  as  magnesium  silicate  (I  pnrt  > 
i>ils  ctuitaining  resinous  material,  such  aspcti-olcum 
refuse  (2  parts),  and  water  (1  part). — B.  X. 

Pinmcnt  and  process  oi  malritiq  the  same.  H.  A, 
iiardner,  \A"ashington,  I>.C.  I'.S.  Pat.  1.1119.253, 
Jan.  25,  19H).     Date  of  appl.,  .Mar.  9,  1915. 

TnK  pigment  is  composed  of  carbonates  (normal  or 
basic),  sulphites,  or  sulphates  of  lead  and  barium, 
or  mixtures  of  these,  in  predetermined,  <•.</.,. 
molecular,  proportions.  It  is  produced  by  pre- 
paring a  mi.xture  of  lead  and  barivim  compounds 
in  the  desired  pmportions,  one  at  least  being 
soluble  in  water,  and  then  adding  sodium  car- 
lionate,  sulphite,  or  suliihate,  m-  pa.ssing  in  sulphur 
dioxide  or  carbon  dioxide. — B.  N. 

White  lead  chambers;    Method  of  emptying . 

Farbwerke  A.-G.,  Dusseldorf.  Ger.  Pat.  289,190, 
Oct.  8,  1914. 

The  floor  of  the  chamber  slopes  at  an  angle  of  at 
least  20''  to  the  outlet  opening,  which  is  provided 
with  a  grating  or  the  like,  and  the  white  lead  is 
removed  from  the  unoxidised  lead,  and  discharged, 
by  means  of  jets  of  water,  without  it  being  neces- 
sary for  the  workman  to  enter  the  chamber  or 
come  in  contact  with  the  material. — A.  S. 

Insulating  enamel.  F.  A.  Robinson,  Auburn,  N.Y.,. 
Assignor  to  D.  W.  Armistead,  Aurora.  N.Y. 
U.S.Pat.  1,170,000,  Feb.  1,  1916.  Date  of  appl., 
Nov.  7,  1914. 

The  enamel  is  derived  from  walrus,  whale,  or 
similar  oils  by  heating  rapidly  to  about  900'  F. 
(480'  C),  thus  forming  a  dense  fluid  residue  which 
adheres  to  an  electrical  conductor  in  a  thin  film, 
and  dries  to  a  hard,  elastic,  flexible  product, 
without  carbonisation,  at  1200'  F.  (650°  O.).— B.N. 

Colouring    matter    lakes ;      Manufacture    of . 

J.  Y.  Johnson,  London.  From  Badische  AnilinUi 
Soda  Fabr..  Ludwigshafen,  Germany.  Eng.  Pat. 
15.951,  July  3,   1914. 

See  Ft,  Pat.  474,706  of  1914  ;   this  J.,  1915,  1085, 

Carbon  black  and  hydrogen  ;    Manufacture  of . 

R.  n.  Brownlee  and  R.  U.  Uhlinger,  Pittsburgh, 
U.S.A.     Eng.  Pat.  5098,  Apr.  1,  1915. 

SeeU.S.  Pat.  1,168,931  of  1916  ;  this  J.,  1910,  309.    ! 

White  lead  pigment ;  Process  for  separating  thallium 
a)id  radioactive  metals  from  lead  ores  and  pro- 

ducing    a .         J.     B.     Hannay,     Hamburg, 

Assignor  to  Deutsche  Felsen-Oel-Ges.   Franzen   ' 
und  Co.,  Berlin,  Germany.    U.S.  Pat.  1,175,146, 
Mar.   14.   1916.     Date  of  appl.,  July  30,  1913.   i 
Renewed  Dec.  31,  1915. 

See  Ger.  Pat.  264,526  of  1912  ;  this  J.,  1913,  1078.  j 

0(7     and    oil-paint ;      Process     of    manufaclnring  ' 

pellicles  of .    G.  Miillor-Naegeli,  A.ssignor  to 

Oel-  und  Farbfilm   A.-G.,  Wadenswil.  Switzer-  : 
land.    U.S.  Pat.  1,175,169,  Mar.  14.  1916.     Date 
of  appl.,  Aug.  21,  1914. 

See  Fr.  Pat.  471,158  of  1914  ;   this  J.,  1915,  136. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulcanised    rubber;     Iiclatio>tshii>    of    mechanical 

to  chcniicul  properties  of .  1'.  Schidrowitz  and 

H.  A.  Goldsbrough.  India-Rubbor  J.,  1910,  61, 
505. 

Eaton  (Agric.  Bull.  Fed.  31alay  SUtes,  1915,  8,. 
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233)  has  raised  the  question  as  to  the  constancy 
ol  combineil  sulphur  at  "  correct  cure."  The 
authors  have  carried  out  work  in  this  connection 
with  the  rcsuhs  tabulated  hclow ;  the  mixing 
consisted  of  100  parts  rubber  and  8  parts  .sulphur, 
and  the  cure  was  carried  out  at  2St}'  F.  {141-  C), 
"  correct  cure  "  being  determined  bv  the  optimum 
curve  method  (this  J.,  1015,  812);  "  tho  slope 
of  curve  "  (typo)  is  ropresented  by  2-5T  =E,-E, 
where  E  is  the  elongation  at  COO  grms.  load  and 
Ej  that  at  1040  grms.  load  per  sq.  mm.  Insoluble 
matter  was  determineil  bv  difference,  soluble 
matter  by  Caspari's  method  (this  J.,  1913.  1041), 
and  combined  sulphur  was  estimated  in  the  rubber 
after  exhaustive  extraction  with  acetone. 


de\-ised  lor  the  detection  of  Neradol  N  and  eellxdose- 
extract.  In  absence  of  Xeradol  D  the  presence  of 
vegetable  t.annins  is  readily  detected,  .Stiasny's 
test  with  formaldehyde  aiid  hydrochloric  acid 
(this  J.,  It'll.  1192)  being  recommended  ;  in 
case  no  precipitate  is  obtained,  only  pyrogaUol 
and  artificial  tannins  are  present  ;  Xoradol  D 
gives  a  slight  wliite  precipitate,  but  the  (iltratfr 
does  not  give  the  violet  coloration  characteristic 
of  certain  vegetable  tannins  on  addition  of  ii-on 
alum  and  sodium  acetate. — F.  W.  A. 


Purification    of  effiucnis  from    rihtc   and   artificial 
manure  icorks.    Batek.    See  XIXb. 
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The  results  do  not  suggest  that  combined  sulphur 
.'it  "  correct  cure  "  is  more  or  less  a  constant. 

— E.  W.L. 

Patents. 

Bolata  impregnated  tejriile  driving  belts  impervious 

to  moisture  ;     Method   of  producing .       W. 

Kohlschiitter.  G.  Rothmund,  and  G.  Rothmund 
wud  Co.,  Hamburg.  Germanv.  Eng.  Pat.  4494, 
Mar.  22,  1915. 

WovKX  belt  fabric  of  camel-hair,  cotton,  etc..  is 
thoroughly  impregnated,  preferably  while  uni- 
formly stiretched,  with  a  solution  of  varnish, 
rubber,  caoutchouc,  or  oO  residues,  in  benzol.  The 
superfluous  solution  is  drained  oti",  and  the  fabric 
is  dried  superficially  in  the  aii'  and  subsequently 
impregnated  with  balat^a  to  coat  the  exposed 
surfaces.  It  is  claimed  that  this  method  of  pro- 
duction prevents  the  unequal  expansion  and 
contraction  of  the  inner  and  the  outer  layers  of 
fabric  due  to  variations  of  moisture  content  in 
the  surrounding  atmosj^here. — E.  W.  L. 

Tulcanisable  composition  of  matter  [suhsliiute  for 
rubber  and  leather],  and  tn^thod  of  preparinq  same. 
J.  S.  CampbeU.  London.  U.S.  Pat.  1.174.967, 
Mar.  14,  1916.   Date  of  appL,  Apr.  12,  1915. 

See  Eng.  Pat.  9370  of  1914  ;    this  J.,  1915,  624. 


Apparatus  for  saturating  [tyre]  fabric. 
1,174,995.     See  V. 


r.S.  Pat. 


XV.— LEATHER;    BONE;     HORN;     GLUE. 

Tannins ;     Detection    and    distinction    of   artificial 
tannins,  alone  and  in  admixture  icitfi    vegetable 

.      R.   Lauffmann.      Kunst*toff"e.    1915.    5, 

205—207.    Z.  angew.  Chem..  1916,  29,  Ref..  156. 

VRTinciAL  tannins  are  detected  by  the  flocculent 
recipitate  given  with  anihne  and  hydrochloric 
'■id,  their  presence  being  confirmed  bv  tlie  reaction 

ith  ciuchoniue  sulphate  (Appelius,  this  J..  1915, 
01 ).  Xeradol  D  is  detected  by  means  of  diazotised 

nitraniliue  solution,  but  methods  have  not  been 


Paten-ts. 
Leather    and    other    materials ;      Composition    for 

preserving .    S.  C.  ilcXallv.  Glasgow.    Ene 

Pat.  9741,  July  5,  1915. 

A  inxTtTRE  of  about  twelve  parts  of  grease  such  as 
yellow  wagon  grease,  four  parts  of  lard,  one  part  of 
beeswax,  and  two  parts  of  a  decoction  of  comfrev 
roots  (Symphytum  ofiicinale).  acts  as  a  preservative 
and  waterproofing  agent  for  leather,  and  will  take 
a  fair  polish  some  hours  after  application. — F.  C.  T. 

Glue;  Process  for  tnanufaciuring .   R.  BerUner, 

Moscow.     U.S.   Pat.   1.176.644,  liar.   21.   1916* 
Date  of  appl.,  Hay  26.  1914. 

Bones  are  treated  with  sidphur  dioxide  ;  the  fat 
is  then  extracted,  and  at  the  same  time  the  sulphur 
dioxide  is  expelled,  after  which  the  glue  is  boiled 
out.— F.  C.  T. 

Tanning  of  butts  or  hides  and  apparatus  to  be  used 
therefor.  E.  WUsou.  Bootle.  U.S.  Pat.  1.176.633. 
Mar.  21,  1916.    Date  of  appl.,  Aug.  25,  1915. 

See  Eng.  Pat.  3484  of  1013  ;   this  J.,  1916,  60. 


XVI.— SOILS;    FERTILISERS. 

Acid  soils  and  the  effect  of  acid  phosphate  [super- 
phosphate] and  other  fertilisers  on  them.  [Deter- 
mination of  soluble  acidity  of  soils.]  S.  D. 
Conner.    J.Ind.  Eng.  Chem..  1916,  8,  35 — 40. 

The  various  acid  constituents  of  soils  show  different 
degrees  of  reactivity  with  different  bases  and  also 
with  the  same  base  when  fi'ee  or  combined  with 
different  acids.  The  acidity  developed  when  acid 
soils  or  s'hcates  are  treated  ^rith  neutral  salt 
solutions  is  more  piobably  due  to  chemical 
exchange  of  bases  than  to  physical  selective 
adsorption  :  if  aluminium  sihcates  are  treated 
^vith  pota^simn  hydroxide  solution,  heat  is  devel- 
loped  in  the  case  of  the  acid  sihcates  but  not  with 
the  neutral  silicates.  The  heat  produced  is  pro- 
portional to  the  acidity,  indicating  a  chemical 
rather  than  a  physical  "reaction.  The  acidity  of 
aluminium  sUicates  is  proportional  to  the  ratio  of 
Ai  ,0  3  to  SiO ;,  and  also  to  the  water  of  constitution  ; 
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when  the  water  is  expelled  l>y  heat  ins;,  the  acidity 
is  ileoreaseil  until,  when  all  the  water  hiv*  lieen 
removed,  the  compound  is  neutral.  li;uition 
of  soils  also  destroys  the  acidity.  Much  of  the 
injurious  acidity  of  soils  is  due  to  the  presence  of 
toxic  acid  salts  of  aluminium  and  iron.  The 
immediate  effect  of  the  aildition  of  soluble  salts  of 
stronir  mineral  acids  (liydrochloric.  sulphuric, 
and  nitric)  to  aciii  soils  is  to  increase  the  quantity 
of  soluble  aciil  salts  of  aluniinimn  and  iron.  Field 
experiment.s  showed  that  soils  which  had  been 
tivated  for  20  years  with  superphosphate  had  a 
lower  aciilitv  than  soils  whidi  had  not  been  so 
treated  :  this  was  confirmed  by  laboratory  experi- 
ment's with  acid  soils  and  siHcates.  Tlic  reduction 
of  soil  acidity  by  superphosphate  is  probably 
due  principally  to  a  combination  of  the  soluble 
phosphoric  acid  with  the  acid  salts  of  ahnninium 
and  the  consequent  formation  of  insolulile  non- 
aciil  compounds.  A  method  of  determining  soil 
acidity  is  described  in  which  the  catalysis  of  ethyl 
acetate  is  taken  as  the  measure  of  the  soluble 
acidicv  of  the  soil.  Ten  grms.  of  the  .soil  is  mixed 
in  a  stoppered  bottle  with  100  c.c.  of  5",,  aqueous 
ethvl  acetete  solution  ;  the  mixture  is  shaken  at 
intervals  for  one  day.  aUoweil  to  settle  overnight, 
and  10  c.c.  of  the  clear  liquid  is  then  titrated  with 
A'  20  alkali  solution,  using  phenolphthalein  as 
indicator.  Bv  repeating  the  shaking  and  titration 
at  definite  intervals,  the  value  of  the  velocity 
constant  can  be  calculated,  if  desired,  by  using 
the  formula  for  a  monomolecular  reaction  repre- 
sented by  the  equation  1  't  loge  o 'o — x=K.  A 
control  experiment  without  soil  should  be  made  at 
the  same  time,  and  the  determinations  carried 
out  at  a  constant  temperature. — W.  P.  S. 

Limestone  for  agricultural  purposes  ;  Rapid  method 

for  the  analysis  of .    A.  .S.  Behrman.    J.  Ind. 

Eng.  Chem.,  1916,  8.  42—45. 
The  quantities  of  calcium  and  magnesium  car- 
bonates mav  be  determined  as  follows  :— One 
grm.  of  the  powdered  limestone  is  heated  at  86°  C. 
for  30  mins.  with  50  c.c.  of  .Y/2  hydrochloric 
acid  and  a  few  drops  of  hydrogen  peroxide  solution  ; 
the  solution  is  then  cooled,  5  grms.  of  ammonium 
chloride  added  and  dissolved,  a  quantity  of 
macerated  filter-paper  introduced,  and  25  c.c. 
of  .V/2  ammonia  added  slowly.  After  15  minutes, 
the  mixture  is  filtered,  the  insoluble  portion 
washed  with  neutral  10%  ammonium  nitrate 
solution  until  all  the  free  ammonia  is  in  the  filtrate, 
and  the  contents  of  the  filter  are  ignited  and 
weighed.  The  percentage  weight  found  (repre- 
senting the  in-soluble  matter  plus  aluminium 
and  ferric  hvdroxides)  is  subtracted  from  100 
to  obtain  the  combined  weights  of  the  calcium 
and  magnesium  carbonates.  The  filtrate  is 
titrated  with  AV2  hydrochloric  acid,  using  methyl 
orange  as  indicator,  and  from  the  result  tlie 
quantitv  of  hvdrochloric  acid  required  to  decom- 
pose the  two  carbonates  and.  consequently, 
the  total  amount  of  carbon  dioxide  present,  is 
calculated.  Knowing  the  combined  weight  of 
the  two  carbonates  and  the  quantity  of  carbon 
dioxide  they  contain,  a  simple  calculation  gives 
the  actual  amounts  of  the  respective  carbonates. 
The  results  found  by  the  method  are  usually 
accurate  within  about  1  %. — W.  P.  S. 

Slwlge  ;    Fertiliser  value  of  activated  [sewage] . 

E.  Bartow  and  W.  D.  Hatfield.     J.  Ind.  Eng. 

Chem.,  1916,  8,  17—20. 
Pot  cultures  with  wheat  and  garden  experiments 
with  radishes  and  lettuce  showed  that  activated 
sluclge  (see  Ardern  and  Ixickett,  this  .T.,  1914, 
52.3,  1122  ;  Bartow  and  Mohlman,  ibid..  1915,  508) 
gave  better  results  as  a  fertiliser  than  did  equivalent 
amounts  of  dried  blood,  sodium  nitrate,  ammonium 
sulphate,  or  gluten  meal. — W.  I'.  S. 


Basic-slag ;      Determination     of    the     cilric-sohible 

phosphoric     arid      in bi/      the      irnn-citrate 

method.  M.  PopP-  Oheiu.-'/eit.,  1916.  40. 
257—260.  (See  this  J.,  1912.  8;U,  941  ;  191:!, 
95;!  ;    1914.  704.) 

To  find  out  if  the  quality  of  the  ferric  chloride 
exerts  any  inilucnce  on  the  results  obtained  by 
this  method,  foiu-teen  dilTerent  samples  were 
analysed,  and  althovigh  tlii'  pcrcent;xge  of  FeCl, 
in  tlicm  was  found  to  vary  between  58-86  and 
99-64.  the  variations  were  witho\it  elTect  upon  the 
amount  of  citric-soluble  phosphoric  acid  found 
in  a  sample  of  slag.  This  residt  is  in  ke<'ping  with 
the  conclusion  previously  drawn  that  so  long  as  the 
ratio  of  the  soluble  silica  to  iron  does  not  exceed 
2  :  1.  no  silicic  acid  is  precipitated  d\U'ing  the 
determination.  The  stability  of  the  liydrogen 
peroxide  used  in  the  determination  is  ensured  by 
adding  1  c.c.  of  A'/2  suljihuric  acid  or  5  c.c.  of  989,, 
alcohol  to  the  litre.  In  a  test  experiment  the 
presence  of  the  latter  completely  inhibited  the 
decomposition  of  a  3-.'?5  "„  aqueous  solut  ion  of 
peroxide  during  10  days.  The  introduction  of 
acctanilide  in  alcoholic  sohition,  as  used  in 
America,  is  unnecessary.  The  low  results  obtained 
for  tlie  phosjdioric  a<id  consequent  on  using  an 
excess  of  hydrogen  peroxide,  are  not  due  to  the 
presence  of  manganese.  Determinations  by  the 
Bijttcher-Wagner  method  of  the  citric-soluble 
P5O5  in  sodium  phosphate,  in  an  artificially 
prepared  solution  corresponding  to  that  from 
a  basic  slag  containing  40  "o  Cat),  and  in  a  sample 
of  basic  slag,  when  varying  amounts  of  peroxide 
and  manganese  were  present,  showed  conclusively 
that  the  manganese  exerted  no  influence.  It  is 
remarkable  that  whereas  in  the  first  two  cases, 
excessive  amounts  of  peroxide  produced  only  an 
insignificant  and  irregular  effect,  with  the  sample 
of  slag  the  results  for  phosphoric  acid  were  very 
much  reduced. — E.  H.  T. 

R^lpid  determination  of  carbon  dioxide.   Waggaman. 
Sec  VII. 

Purification    of   effluents   from   glue  and   artificial 
manure  tcorks.     Batek.     ^ee  XIXb. 

Patent. 

Seeds;    Treatment  of [before   soicing].     C.  E. 

r»e  Wolf,  London,  and  II.  E.  Frv,  Dorchester. 
Eng.  Pat.  8994,  June  18,  1915. 

Pbioe   to  sowing,  the  seeds  are  steeped  in  water, 
or  in  a  solution  of  an  organic  or  chemical  mamire, 
or    in   natural    w-aters.    particularly    such   as   arc 
radioactive.     The  seeds  are  placed  in  rectangular, 
wooden   tanks    (to   within   3    inches    of   the   top; 
whi(-h  are  provided  with  well-fitting  covers  bored 
in  two  places  to  admit  of  the  inlet  of  liquid  and 
the  outlet  of  air.     The  period  of  treatment  variei^ 
with  the  kind  of  seed.      Wheat  requires  24  hours, 
l)ut  this  time  may   be  shortened  to  3  hours  b> 
passing    an    electric     current     (about    0-5    amp 
per  bushel  of  seed),  vising  electrodes  of  J  inch  iron 
plate.      If  the  water  used  is  not  naturally  radio 
active,  it  is  made  so.     Tlie  solutions  recouunemlci 
are  1-5  or  2%  sodium  chloride,  or  0-5  ■;„  magnesiun 
cldoride.     After  treatment,   the   seeds   should  bi 
sprinkled     with     petroleum      or      Ijenzine  ;    the> 
may  then  be  sown  within  a  few  hours. — E.  H.  T. 


XVn.— SUGARS;  STARCHES;  GUMS. 

Indian  awjur  industry.    W.  .Saver.    Agric.  J.  Indie 

1910,   11.  42—64. 
India  is  the  largest  producer  of  sugar  in  the  worli 
mostlv  in  the  form  of  ijur.  wliich  contains  a  hig! 
proportion  of  reducing  sugars,  and  is  used  for  dire 
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consumption.  Tin'  annual  procluction  aniounls  to 
about  li.tiOU.OOO  tons  from  fane,  and  nearly  500,000 
tons  from  palm  ;  but  the  consimiption  is  over 
3,750.000  tons,  the  ditl'oronco  being  met  by 
importation  mostly  from  Java  and  Mauritius. 
The  methods  of  cultivation  in  vogue  are  capable 
of  very  considerable  improvement.  In  Northern 
India,  for  example.  S — 11  tons  of  cane,  and  in 
Southern  India,  2.)  tons  is  the  average  yield, 
where.is  in  Java  a  yield  of  12  and  oeeasionally  of 
60  tons  per  acre  is  obtained.  Recently,  however, 
improvements  have  been  etl'ected  by  the  intro- 
ihiction  of  varieties  such  as  Striped  Maviritius, 
Harliados  Seedling  20S,  and  .Tava  .Seedling  33, 
which  have  supjilanted  inferior  local  canes. 
Speci.al  attention  h.as  .also  been  given  to  the 
iniprovenuint  of  local  canes  by  selection,  and  to  the 
production  of  seedlings  ;  while  it  has  now  been 
proved  that  sets  from  plant  cane  ari>  superior  to 
those  from  r.atoons,  and  further  that  terminal 
sets  produce  a  more  \igorous  growth  than  any 
other  part  of  the  stalk.  Processes  of  milling  and 
of  manufacture  also  are  in  many  places  far  from 
modern,  liut  etlorts  are  being  made  to  foster  the 
co-operative  principle,  and  to  employ  modern 
mills  which  will  extract  30  °„  more  juice  than  does 
bullock  jiower  plant  ;  a  system  of  manufacturing 
jaggery,  using  small  power-driven  mills  and 
avoiding  excessive  inversion  and  caramelisation, 
has  also  been  elaborated.  In  Bihar  and  parts  of 
the  United  Provinces  now  factories  on  up-to-date 
lines  are  increasing,  the  supply  of  cane  being 
assured  at  a  price  which,  while  remunerative  to  the 
cultivator,  will  also  enable  the  factory  to  work 
with  financiallv  successfiU  results. — J.  P.  O. 


[Sugar  sohdioiis  ;]  Velocity  of  saturation  [of  limed 

tcith  carbon  dioxide].  Stanek.   Z.  Zuckerind. 

Bohm.,  1916.  40,  250.  Chem.-Zeit.,  1916,  40, 
Rep..  110.  (See  also  Andrlik  and  Stanek, 
this  J.,   1913,  247.) 

Is  experiments  on  the  action  of  carbon  dioxide  on 
limed  sugar  solutions,  at  85"  C.  in  small,  specially 
constructed  apparatus,  precipitation  of  the  lime 
was  found  to  be  facilitated  by  increase  of  the  sugar- 
content  (especially  beyond  15  °o)  and  lime  content 
of  the  solutions  and  by  the  addition  of  dry  lime 
instead  of  milk  of  lime  ;  the  rate  of  precipita,tion 
was  greatest  at  the  middle  period  of  the  reaction. 
Prolonged  heating  of  the  limed  solutions  before 
saturation  retarded  the  carlwnatation  process, 
as  also  did  addition  of  calcium  chloride,  invert- 
sugar,  asparagine.  alkali  salts  of  aspartic  or 
glutamic  acids,  or  beet-pulp  or  its  aqueous  extracts. 
Sodium  chloride,  alkali  acetates,  and  betaine  had 
no  influence  on  the  process. — J.  H.  L. 

Inulin  ;   A  coagulant  of trJiich  accompanies  it 

in  vegetable  tissues.  J.  Woltl'.  Comptes  rend., 
1916.   162.  5U— 516. 

The  roots  of  chicory,  Cichorium  intybus,  and  the 

"bers  of  the  dahlia.  Dahlia  variabilis,  contain  a 

ibstance,  resembling  diastase  in  many  respects, 

j"Uich  has   the   property   of   coag\ilating   the   ex- 

[pressed  juices  of   those   plants  and   precipitating 

Inure  inulin  from  its  colloidal  solutions  ;   the  name 

lulo-coagulase  is  therefore  proposed  for  it.     The 

iizyme  is  found  in  largest  amount  in  the  endo- 

.•■rmis  of   the  tubers,    it   functions   purely   as   a 

oagulating  enzjtue,  and  its  action  is  specific  for 

nuun.     Like  diastase  it  is  precipitated  by  alcohol 

from  its   aqueous   solutions   along   with  the  salts 

ivhich  accompany  it. — G.  F.  JI. 

Oetemiination  of  moisture  in  syrups  by  the  calcium, 
carbide  method.     West.     See  XIXa. 


Patents. 
Beetroot   vashing  ;     Process  for  utilising  the  slime 

tchich     scitarules    after     the    sand    in .      n 

Jlutzel,  Miinsterberg.     Ger.  Pat.  289,984,  June 
oO,   1914. 

The  slime  after  pressing  and  drying  is  formed  into 
bricks  which  are  burnt.  Aliout  lllOO  cli.  m.  of 
slime,  from  about  50,000  tons  of  lieet,  vields 
2,000,000  bricks.— W.  C.  H.  '    •         -^ 

Sugar  juices  and  solutions  ;     Method  of  rendering 

readily  filtrahli'.     A.  Wijnljerg.  Assignor  to 

Naaml.  Vennootschap  '•  Norit  "  Wltsuiker  .Maat- 
schappij  (Norit  White  Sugar  Co.).  Amsterdam, 
Netherlands.  U.S.  Pat.  1,176.909,  Mar  '^8 
1910.     Date  of  appl.,  Dec.  3,  1915.  ~  ' 

See  Eng.  Pat.  3854  of  1915  ;  this  J.,  1916,  432. 

Molasses  as  a  lubricant.     Ger.  Pat.  290,750.    See  I. 

Manufacture  of  preparations  of  sxigars  and  formalde- 
hyde.    Ger.  Pat.  289,910.     See  XX. 


XVIII.— FERMENTATION    INDUSTRIES. 

A    coagulant  of    inulin    which    accompanies    it    in 
vegetable  tissues.     Wolfi.     See  XVII. 

Patext.s. 
Denatured     spirit  ;      Process     and     apparatus    for 

making .     Denatured   spirit.     J.    W.    Kene- 

vel,  Philadelphia,  Assignor  to  Distol  Manu- 
facturing Co.,  Wilmington,  Del.  U.S.  Pats 
(A)  1,176,150,  and  (b)  1,176,462,  Mar.  21,  1916! 
Dates  of  appl.,  May  17  and  Nov.  20.  1911. 
(A)  Carbonaceous  organic  material  is  submitted 
to  destructive  distillation,  the  gaseous  products 
and  those  condensing  above  about  100°  C.  are 
eliminated,  and  the  remaining  vapours  are  mixed 
with  alcohol  vapour,  and  the  mixture  condensed 
and  rectified  in  the  usual  manner,  (b)  Fermented 
vegetalde  matter  is  distilled,  and  the  products 
mixed  with  the  vapours  obtained  bv  the  destruc- 
tive distillation  of  wood.  The  spirit  condensed 
from  this  mixture  is  unrefined,  except  by  the 
elimination  of  the  constituents  boiling  at'  tem- 
peratures substantially  ditferent  from  the  boiling 
point  of  ethyl  alcohol. — J.  B.  C.  K. 

Yeast;    Manufacture  of  pressed .     J.  Etiront 

and    A.     Boidin.     Seclin,     France.     U.S.     Pat 
l,176,52S,Mar.21,1916.  Dateofappl.,Oct.l4,1911. 

See  Ft,  Pat.  433,119  of  1911  ;  this  J.,  1912,  146. 

Mnnnitol  from  natural  miists  ;  Preparation  of . 

G.    P.    Guignard,    Melun,    France.     U.S.    Pat. 
1, 175,747, Mar.l4. 1916.  Date  ofappl.,Mar.5,1913, 

See  Eng.  Pat.  3261  of  1913  ;  this  J.,  1913,  879. 


XIXa,— FOODS. 

Wheat  flour  ;    Method  for  the  determination  of  the 
strength    and    baking    qualities    of  C.    H. 

Bailey.     J.  Ind.  Eng.  Chem.,  1916.  8,  53—57. 

A  DOUGH  was  prepared  from  450  grms.  of  flour. 
5-5  grms.  of  yeast.  6-75  grms.  of  salt,  11-25  grms.  of 
sugar,  and  a  sufficient  quantity  of  water.  The 
salt  and  sugar  were  first  dissolved  in  200  c.c.  of 
water,  the  yeast  mixed  with  about  twice  its  weight 
of  water,  and  these  were  placed  together  with  the 
flour  in  a  mixing  machine,  additional  water  being 
added  during  the  mixing  until  the  dough  att-ained 
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the  proper  consistence.  The  quantity  of  water 
absorbeil  hy  the  flour  was  noted.  The  dough  was 
then  trHnsferred  to  an  earthenware  jar  and  placed 
in  a  thermosUt  at  28-  C.  The  leniith  of  the 
fermentation  period  varied  somewhat,  boini; 
rfjuei-d  bv  as  nuich  as  30  minutes  in  the  case  of 
douirhs  ui»«le  from  weak  flours.  Strong  flom- 
.I'ViL-hs  were  allowed  to  ferment  for  150  mias. 
.  :. .re  being  broken  down,  followed  by  successive 
h^lit  kneadings  at  the  end  of  liO.  4.").  and  15  mins. 
The  total  time  from  kneading  to  moidiling  the  loaf 
was  thus  270  mins.  The  dough  was  then  weighed, 
and  divideil  into  two  portions,  one  representing 
oOO  grms.  of  flour  and  the  other  150  grms.  The 
smaller  portion  wjvs  moiJded  and  j)l;u-ed  in  a 
sliiilitlv  greased  glass  cylinder  7  cm.  in  diameter 
at  the  bottom,  widening  to  S>  cm.  in  diameter  at  a 
heicht  of  8-2  cm.  and  continuing  at  this  diameter 
to  a  total  height  of  23S  cm.  A  disc,  suspended 
fi-om  a  conl  passing  over  a  pulley,  was  allowed  to 
rest  on  a  piece  of  paper  placed  on  the  surface  of  the 
dough,  and  the  other  end  of  the  cord  carried  a 
counterpoise.  Tlie  cylinder  and  its  contents  were 
placed  in  a  thermostat  at  32'  C.  and  a  pointer 
attached  to  the  cord  indicated  the  degree  of  ex- 
pansion of  the  dough  on  a  suitably  graduated 
scale.  The  larger  portion  of  the  dough  was  placed 
in  a  baking  pan  and  allowed  to  expand  at  34°  C. 
imtil  the  portion  in  the  expansimeter  cylinder 
occupie«l  a  vohune  of  710  c.c.  ;  it  was  then  baked 
for  about  45  mins.  at  200  C.  and  the  volume  of 
the  loaf  was  determined.  The  colour  and  texture 
of  the  bread  were  also  noted. — W.  P.  S. 


Sucrose  in  condctiscd  viilk  ;  Detcrminalion  of- 


G.  W.  Knight  and  G.  Formanek.     J.  Ind.  Eng. 

Chem.,  1910,  8.  28 — 31. 
The  tin  of  condenseil  milk  is  heated  for  a  short 
time  at  100-  C,  cooled,  and  its  contents  are  washed 
into  a  500  c.c.  flask,  shaken  until  all  crystals  of 
lactose  and  sucrose  are  dissolved,  cooled,  and 
diluted  to  the  mark.  Two  portions  of  the  solution, 
measuring  50  and  100  c.c.  respectively,  are  placed 
in  200  c.c.  flasks  and  for  each  10  grms.  of  con- 
dense*! milk  there  is  added  1-7  c.c.  of  '>°o  phospho- 
tungstic  acid  followed  by  2-1  c.c.  of  25  °6  normal 
lead  acetate  solution.  The  two  mixtures  are  now 
diluted  to  the  mark,  filtered,  and  to  100  c.c.  of 
each  of  the  filtrates  is  added  powdered  potassium 
oxalate  in  small  quantities  at  a  time  until  a  curdy 

Erecipitate  settles,  leaving  a  clear  supernatant 
quid  ;  about  0-5  grm.  of  oxalate  is  usually 
sufficient  and  a  large  excess  should  be  avoided. 
The  solutions  are  again  filtered,  using  hardenetl 
filters  containing  aliout  5  grms.  of  fullers'  earth 
in  the  apex,  and  the  filtrates  are  polarised  at  20°  C. 
The  direct  polarisation  (P)  convcted  for  the 
volume  of  the  precipitate  is  found  hy  multiplying 
the  reading  of  the  dilute  solution  by  4  and  sub- 
tracting the  reading  of  the  stronger  solution  from 
the  profiuct.  Fifty  c.c.  of  each  of  the  filtrates  is 
then  placed  in  100  c.c.  flasks.  5  c.c.  of  38-8  "o 
hydrocldoric  acid  is  added  to  each,  and  the  mix- 
tures allowed  to  stand  overnight  between  20°  and 
25'  C.  Next  morning  a  few  drops  of  phonolphthal- 
ein  solution  are  added,  the  mixtures  neutralised  with 
.so<liuiu  hydroxide  solution,  diluted  to  the  mark, 
and  polarised  at  20  =  C.  Thecorrected  invert  polarisa- 
tion (/■"')  is  obtained  by  subtracting  the  reading  of 
the  strong  solution  from  4  times  the  reading  of  the 
weaker  solution  and  midtiplying  the  result  by  2. 
The  percentage  quantity  of  sucrose  {S)  in  the 
sample  is  found  from  the  equation  : 
„  26000  (P—fO 
*"ir(Ui-— //2), 

where  W  is  the  weight  of  condensed  milk  and  i  the 
temperature  of  the  polarisations. — \V.  P.  S. 


Moislnrc  in  si/rups  ;  Dctcnnination  of by  the 

ralrium  carbide  method.     R.   M.  West.     J.   Ind. 
Eng.  Chem.,   1010,  8,  31—35, 

The  calcium  carbide  method  (see  this  J.,  1913,  07) 
is  particularly  suitable  for  the  determination  of 
moisture  in  syrups.  Ten  grms,  of  the  sivmple  is 
inti-oduced  into  a  small  flask  provided  with  two 
side  tubes,  the  neck  of  the  flask  being  dosed  with 
a  rubber  stop])er  can-ying  .i  stirrer  :  ou'-  of  the  side 
tubes  is  connected  willi  a  bulb  containing  powdcreil 
calcimn  carbide  and  the  other,  through  a  calcium 
chloride  tube,  with  the  top  of  a  gas  measuring 
burette.  The  latter  is  filled  with  water  previously 
satm'atetl  with  acetylene  and  is  connected  at  its 
lower  end  with  a  levelling  tube  and  a  second  tube 
by  means  of  whicli  a  fairly  constant  diminished 
pi-essure  can  be  maintained  in  the  biu'ctte  llu-ough- 
out  the  determination.  The  calcium  carbide  is 
then  sliaken  gx-adually  into  the  flask  and  the 
mixtiu'e  stirred,  the  flask  being  meauwliile  cooled 
in  a  l)ath  of  cold  water.  When  all  the  carbide  has 
been  added  and  the  flask  shaken  so  as  to  bring  the 
carl«ide  into  contat-t  with  all  parts  of  the  stirrer, 
flask,  etc.,  the  flask  is  immersed  in  a  bath  con- 
taining Siiturated  sodium  sulphate  solution  and 
the  latter  heated  to  boiling  ;  the  heating  is 
continued  until  the  volume  of  gas  in  the  burette 
remains  constjvnt  for  15  mins,,  the  flask  then 
cooled,  and  the  volume  of  gas  read  at  atmospheric 
pressure  and  temperature.  It  was  found  tiiat 
1  c,c.  of  acetylene  corresponded  with  0001725 
grm,  of  water.  When  the  method  was  applied  to 
fruit  juices,  the  volume  of  the  liberated  acetyleui 
liail  to  be  corrected  for  the  acidity  of  the  sample  ; 
the  acids  present  reacted  with  the  carbide,  aiiil 
acetylene  was  liberated  in  quantity  proportional 
to  the  hydrogen  ion  concentration.  The  result ^^ 
obtained  bv  the  method  are  accurate  within  0  ;f 
or  0-4%.— W.  P.  S. 

Distinction  between  natural  and  synthetic  [coal  tar 
dyestuffs  based  on  electrical  eonditctivily.  Chlopir 
and  WassUjewa.     See  IV, 

Patents. 

Alilk  ;  Process  for  removing  foreign  odo>ir$from 

P,  MiiUer,  Leipzig,  Ger,  Pat,  290,G10,Feb.3,1913 

In"  the  manufacture  of  milk  powder,  the  milk  i 
atomised  in  a  chamber  containing  peat,  Fo 
example  the  chamber  may  be  lined  with  peat 
preferably  with  a  thick  layer  of  peat  covered  b; 
a  thinner  easily  removable  layer, — A.  H. 

Coffee  extract;  Method  of  making  highly-aromatic ] 

clearly-soluble,    solid ,     Process  for   tnakiii' 

coffee  extract.  K.  von  Vietingholf,  Berlir 
U.S,  Pats,  (A)  1,175,091  and  (B)  1,175,490 
liar,  14,  1916,  Dates  of  appl.,  Aug.  4,  1914: 
and  Jan.  14,  1915.  | 

(a)  Ro.\pted  coffee  beans  are  lixiviated  wit 
water,  the  solution  evaporated  to  dryness,  and  th 
residue  roasted  at  225^  C.  for  10  mins.  Fat,  es 
tr.acted  from  roasted  coftee  beans,  is  attdeil  to  th 
product,  (B)  Roasted  and  powdered  coffee  berri* 
are  extracted  with  a  fat  solvent  and  then  wif 
water,  and  the  extracts  are  evaporated  separatel; 
The  residue  from  the  water  extraction  is  roaste 
and  then  mixed  with  the  dried  extracted  fat. 

—J.  H.  J.  I 


Vegetable  milk  and  its  derivatives  ;  Manufadure  ; 

.     W,  J,  Melhuish,  Upper  Parkstone,     V.[ 

Pat.  1,175,407,  .Mar.  14,  1910,  Date  of  appi 
June   1,   1914.  [ 

See  Eng.  Pat,  24,572  of  1913  ;  this  X,  1916,  W 


Vol.  XXXV..  No.  9.1 


Cl.  XIXb.— water   PURIFICATION;    SANITATION. 


555 


Beverage  extract.  J.  L.  Kellogjr.  Battle  Creek, 
Mich.  U.S.  Pats.  1.177.037  and  1.177,0;iS,  Mar. 
28,1910.  Dates  of  appl.,No\-.27  and  Dec. 19,  19U. 

See  Eng.  Pat.  2472  of  1913  ;  this  J.,  1913,  1162. 

Briq»cUi)ii/  jjroccss  for  cool,  fodder,  and  the  like, 
iising  rice  starch  as  binding  medium.  Ger.  Pat. 
290,52ti.     .<-ce  IIa. 

Edible  fat  complex.    U.S.  Pat.  1,151,002.    See  XII. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

^nragc  ;    Pxrifii-ation    of by    aeration     in    the 

presence  of  activated  sludge.  E.  Bartow  an<l 
F.  \V.  Mohlman.  J.  Ind.  Eng.  Cliem..  1910.  8, 
14 — 17.  (See  also  Ardern  and  Lockett,  tliis 
J.,  1914.  523,  1122;    1915,  937;    1910,  153.) 

Experiment.^  on  a  larger  scale  than  those  recorded 
previously  (this  J.,  1915.  50S)  have  been  made, 
the  tanks  used  havins:  an  area  of  10  sq.  ft.  and  a 
depth  of  So  ft.  The  process  was  applied  to 
ordinary  town  sewage.  Whilst  the  3  a.m.  sewage 
nearly  always  yielded  a  stable  effluent,  the  strong 
morning  sewage  required  a  longer  period  of 
aeration  than  4 J  hours  to  obtain  a  good  effluent. 
It  was  sho^\Ti  that,  in  order  to  keep  the  sludge  in 
its  most  active  state,  complete  nitrification  of 
each  sewage  is  necessary.  The  effluents  were 
I  usually  stable  when  50  "o  of  the  free  ammonia  had 
been  removed  and  2  to  3  parts  per  miUion  of 
nitrogen  as  nitrates  was  present.  Tlie  greatest 
efiSciency  in  air  consumption  was  attained  when 
enough  air  was  used  to  make  the  sewage  non- 
putrescible  and  to  keep  the  sludge  activated.  The 
operation  of  the  plant  during  six  months  suggested 
the  desirability  of  fiu-ther  studying  other  features 
of  the  process,  such  as  the  amount  of  sludge 
formed,  tlie  building  up  of  nitrogen  compounds 
in  the  sludge,  and  the  composition  of  the  effluent 
gases. — \V.  P.  S. 

I  Effluents  from  glue  and  artificial  manure  icorks ; 

Purification   of .      A.   Batek.      Chem.-Zeit., 

1910.  40,  313—315. 

The  treatment  consists  of  a  preliminary  chemical 

purification   with   lime   and   aluminium   svdphate, 

followed   liy   continuous   bacterial   purification   in 

open    filter    beds.     The    chemical    treatment    is 

carried  out  in  foiu'  large  tanks  ea,ch  of  55  cb.  m. 

capacity,   13-3  kilos,   of  aluminium  sidphate  and 

I'o  kilos,  of  Ume  being  added  to  each  100  cb.  m. 

of  effluent.     Each  tank  requires  10  to  11  hrs.  to 

fill,  and  after  adding  the  lime  water  and  aluminium 

sulphate    solution    and    thoroughly    mixing.     Iiy 

means   of   steam   agitators,    the    contents    of   the 

tanks  are  allowed  2  hrs.  to  settle,  and  the  clear 

water  then  removed  by  means  of  a  floating  siphon, 

without   disturbing   the   precipitated   matter   and 

mud.     The    clear    effluent    from    these    tanks    is 

pumped  to  the  open  bacterial  lieds,  which  cover 

in  area  of  14  by  23  sq.  m..  and  are  siurounded  bv 

wall  50  cm.  in  height.     The  depth  of  the  beds  is 

1   m.     Tlie   filter   bed   area   is   intersected   with 

anals  covered  with  porous  cement  plates,  and  the 

jacterial     beds    themselves    are     provided     with 

uumerous  air  canals  which  end  in  the  enclosing 

l^all.     The  advantages  of  having  the  bacterial  bed 

'f  such  large  size  and  depth,  are  that  in  winter  time 

lie  heat  generated  by  the  process  is  conserved  by 

lie    large    volimie    of    liquid    under    treatment, 

lud   undue    cooling    or    freezing    of    the    beds    is 

ivoided.     Even    with    the    air    temperature    at 

j— 20°  C  these  large  bacterial   beds  have  worked 

imte  satisfactorily.     A  large  number  of  analvses 

I't  the  drainage  water  before  and  after  the  treat- 

nent  are  given  showing  that   a  combination  of 

hemieal  and  l>acterial  methods  of  purification  is 

ppheable  to  the  effluent  from  glue  and  artificial 


manure  works.  The  metliod  of  purification 
described  is  l)oth  simple  and  economical,  and 
this  system  of  treatment  can  compete  with  more 
elaborate  and  expensive  systems.  — J.  B.  C.  K. 

Fertiliser  value  of  activated  [sewage]  sludge.   Bartow 
and  Hatfield.     See  XVI. 

Patents. 
Liquids  [trade  wastes]  ;    Process  for  purifying  - 


T.   \V.  Barber.   Westminster.     Eng.  Pat.   0733, 
May  5,  1915. 

A  w.^sTE  trade  liquid,  such  as  coke  oven  waste, 
is  diluted  10 — 20  times  with  some  of  the  effluent 
obtained  t)y  the  previous  operation  of  the  process. 
The  diluted  liquid  is  mixed  with  1 — 5  %  of  domestic 
sewage  sludge  and  0-5 — 1  %  of  clay  and  is  passed 
to  a  filter  bed.  preferalily  to  the  bottom  of  an 
upward  flow  bed,  which  is  in  an  active  bacterial 
condition.  The  separated  solids  are  washed  out 
from  the  bottom  of  the  bed  daily.  The  effluent 
from  tlie  fflter.  except  one-teutli  or  other  pro- 
portion equal  to  the  amount  of  fresh  waste  entering 
the  plant,  is  pumped  to  a  tank  ready  to  be 
measured  off  again  for  diluting  fresh  waste. 
The  one-tenth  portion,  or  other  proportion,  flows 
away  as  the  effluent  from  the  plant.  The  process 
may    be   continuous    or   intermittent. — J.  H.  J. 

Sewage  ;  Process  and  apparatus  for  purifying 


H.  Desrumaux,  Paris.  Eng.Pat.9723,Jidy  3,1915. 

Sewage  enters  the  first  compartment  of  a  septic 
tank  and  leaves  by  a  pipe  leading  from  about  half 
the  depth  of  the  compartment  and  delivering  on 
to  the  surface  of  the  liquid  in  the  second  compart- 
ment. From  here  the  sewage  passes  through  an 
orifice  near  the  bottom  of  the  compartment  into 
the  third  and  fourth  compartments  and  finally 
through  a  filter  compartment.  The  filter  delivers 
the  liquid  into  the  hoUow  axle  of  a  long  rotating 
cylinder  wliich  distributes  it  over  fflter  beds.  The 
cylinder  is  divided  liy  longitudinal  radial  partitions 
into  three  sections  which  are  filled  successively 
from  the  axle,  and  when  full,  cause  the  drum  to 
swing  round  so  that  the  liquid  is  discharged. 
Each  section  of  the  cylinder  delivers  over  a  separate 
area  of  the  fflter  beds. — J.  H.  J. 

Ozone ;      Process    for     purifying     and     sterilising 

barrcW.  and    the     like  with •.     Actienges.   f. 

.\nilinfabr.     Ger.  Pat.  290,204,  Jan.  7,  1914. 

Highly  ozonised  air  or  oxygen  is  fu'st  blown  into 
the  barrel,  followed  by  a  spray  of  ozonised  air  and 
water,  the  barrel  meanwliile  being  closed  by  a 
spring  valve  set  at  a  definite  pressure.  An 
apparatus  for  applying  the  jirocess  consists  of  a 
vertical  ozone-  and  water-spraying  jet,  having  on 
its  neck  a  cone  resting  on  a  spring.  The  barrel  is 
lowered  on  to  the  vertical  jet.  which  passes  tlirough 
the  bunghole  into  the  interior  of  the  barrel.  By  an 
arrangement  of  levers  controUing  the  ozone  and 
water  supplies  to  the  jet.  the  weight  of  the  barrel 
first  opens  the  ozone  supply,  then  brings  the  edges 
of  the  bunghole  tightly  against  the  spring-sup- 
ported cone  on  the  neck  of  the  jet  (thus  closing 
the  barrel)  and  opens  the  water  supply.  An 
intimate  mixture  of  water  and  ozone  is  thus 
spraved  into  the  barrel  until  the  pressure  exceeds 
the  ipressure  of  the  spring  which  holds  the  cone 
against  the  bunghole.  The  latter  then  opens, 
and  the  barrel  empties  itself.  When  it  is  htted 
ofi'  the  jet,  the  levers  close  the  ozone  and  water 
supplies  again. — F.  Sp. 

Antiseptic  jelly  or  compound  ;    JTater-soluble . 

S.   Jamieson  and  W.   R.   Hart,  London.     Eng. 

Pat.  4415,  Mar.  20,  1915. 
Aboct   9   parts   of   melted   stearic   acid   is   incor 
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porated.  at  about  65' C.  with  al>out  200  parts  of 
Liquor  crcsoli  gaponaliis  or  a  similar  preparation, 
and  the  mixture  is  neutralised  with  about  5  parts 
of  soiUum  carbonate. — J.  U.  L. 

Seicage  slutiife  and  the  like  ;    Apparatus  for  drying 

.     J.  Bromet.  F.  Thorman,  ami  II.  C  Wood, 

Tadoaster.  U.S.  I'at.  1.17li,S13,  Mar.  28,  1916. 
I>ate  of  appl.,  June  o,  UUo. 

See  Eng.  Pat.  14,615  of  1914  ;   this  J.,  1913,  631. 

Phenolic  condensation  products  capable  of  acting 
as  poisons  to  marine  ijrotcths,  bacteria,  and  the 
like  :  Production  of— — -.  A.  Ileinemann, 
London.  U.S.  Pat.  1.176.056,  Mar.  21,  1916. 
Date  of  appl..  May  4,  1915. 

See  Eng.  Pat.  11,394  of  1914  ;   this  J.,  1015,  813. 


XX.— ORGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Alkaloids  ;  Hydrochloride  method  for  the  deter- 
mination of— — .  G.  D.  Beal  and  S.  E.  Brady. 
J.  Ind.  Eng.  Chem.,  1916,  8,  48. 
The  method  consists  in  extracting  the  alkaloid 
with  ether,  treating  the  ethereal  solution  with 
dry  hydrogen  chloride,  then  evaporating  the 
ether,  and  weighing  the  salt  ;  the  latter  may  be 
dissolved  in  water  and  the  hydrocldoric  acid 
titrated  with  standard  alkali  solution,  using 
phenolphthalein  as  indicator.  The  authors  have 
determined  coniine  in  conium  seeds  by  the  method. 
The  ground  seeds  were  extracted  with  a  mixture 
of  ether,  alcohol,  and  ammonia,  the  separated 
ethereal  solution  was  shaken  with  X/1  sulphuric 
acid  to  free  the  alkaloid  from  fat  and  colouring 
matter,  and  the  acid  solution,  now  containing 
the  alkaloids,  was  rendered  ammoniacal  and 
extracted  with  ether.  On  treating  this  ethereal 
solution  with  dry  hydrogen  clUoride.  the  hydi-o- 
chloride  of  the  alkaloids  separated  partly  as 
a  crystalline  solid  and  partly  as  an  oil.  After  the 
ether  had  been  evaporated  the  residue  was  weighed 
and  then  titrated.  The  two  results  agreed  with 
each  other  and  also  with  that  obtained  by  the 
U..S.P.  method.  .Satisfactory  results  were  also 
obtained  on  applying  the  method  to  colchicum  root 
and  tobacco. — W.  P.  S. 

Glyojraline-i{or  o)-formaldehydc  and  glyoxaline-i  {or 

o)-carboxylic  acid;    Derivatives  of .   A   tietc 

synthesis  of  histidine.    F.  L.  I*yman.    Chem.  Soc. 
Trans.,  1910,   109,  186—202. 

GlyosaUne-4(or  5)-formaldehyde,  CHOC  :  CHXH 

is=CH 
was  obtained  by  the  oxidation  of  the  corresponding 
hydroxymethylglyoxaline  (Chem.  Soc.  Trans., 
1912,  101.  542)  with  nitric  acid.  Using  excess  of 
nitric  acid  the  aldehyde  was  accompanied  by 
glyoxalinecarboxylic  acid,  m.pt.  275- C.  Con- 
densation of  the  aldehyde  with  hippuric  acid  in 
presence  of  acetic  anhydride  gave  about  a  70% 
yield  of  2-phenyl-4-[i-acetyIglyoxaline-4{or  5)- 
methylidenej-oxazolone,  which  on  hydrolysis  with 
sodium  carbonate  was  converted  into  the  sodium 
salt  of  o-benzoylaniino-,-<-glyoxalineacrylic  acid. 
This  substance  on  reduction  gave  the  saturated 
acid,   benzoyl-r-histidine, 

COjH.C'H  (NH.C0C,H5).CH,.C  :  CH.NH 

N==CH 

hydrolvsis  of  which  resulted  in  the  production  of 
r-histidine.  From  the  cyanoliydrin  of  the  aldeli ydo- 
glyoxaline,  /'i-hydroxy-,i-glyoxaline-4  (or  5)-ethyl- 
amine  was  obtained  by  reduction.  Its  physiological 
activity  was  less  than  that  of  4  (or    5)-;3-amino- 


ethylglyoxalino,  one  of  the  active  principles  of 
ergot.— G.  F.  .M. 

Lecithin;    Xitrogenous  constituents  of  brain . 

J.  E.  Darrah  and  C.  G.  Mac.Vrthur.     J.  Amer. 

Chem.  Soc,  1916,  38,  5I22— 930. 
Six  samples  of  lecithin  were  extracted  from  fresh 
sheep  and  ox  brain,  and  were  then  jnirifled  and 
liydrolysed  with  dilute  hydrochloric  acid  or  potas- 
sium liydroxiilo.  Amino-ethyl  alcohol  was  ex- 
tracted, in  the  form  of  picrolonate.  from  two 
sjvinples,  and  found  to  bo  identical  with  that  ob- 
tained artificially  l)y  passing  the  vapour  of  ethylene 
oxide  into  a  saturated  solution  of  ammonia  in 
ethyl  alcohol.  The  preseme  of  this  liase  was 
also  demonstrated  by  isolating  the  gold  double  salt. 
From  the  analysis  of  the  platinum  Sivlts  it  was 
shown  that  choline  was  also  present  in  beef  and 
sheep  brain.  The  nitrogen  of  these  two  bases  con- 
stitutes 85  "„of  the  total  nitrogen  in  the  lecithin;  the 
remaining  15  °o  's  in  the  form  of  an  unhydrolysable 
residue.  Lecithin  is  prol^ably  not  a  homogeneous 
substance  :  if  it  is.  it  is  a  very  complex  one,  and 
contains  amino-ethyl  alcoliol  and  choline  in 
equimolecular  proportions. — E.  H.  T. 

Oils  of  incense  cedar  ;   The  leaf,  twig,  and  bark . 

Oils  of  the  coniferce.  V.  A.  W.  Schorger.  J. 
Ind.  Eng.  Chem.,  1916,  8,  22—24.  (See  tliis  J., 
1915,   197,  499.) 

The  incense  cedar  {Libocedrus  decurrens)  is  mainly 
restricted  in  its  range  to  the  state  of  California. 
The  leaves  (needles)  and  twigs  of  the  tree  yielded 
about  9-24  °o  of  greenish-vellow  oil  having  sp.  gr. 
08655 — 0-8766  at  15°  C.  •  n'S  =  1-4754— 1-4778  ; 
[aj  =„"  =—3-20=  to  -f 38-68°;  acid  value.  0-48— 
1-30  ester  value.  18-49 — 27-82;  after  acetylation, 
28-64 — 16-24.  The  oil  contained,  approximately  : 
/-a-pinene,  12 — 16  ;  d-sylvestrene,  d-limonene,  and 
dipentene,  54 — 58  ;  bomyl  acetate.  8  :  free 
borneol,  4  ;  "  libocedrene  "  (a  sesquiterpene).  6 — 7  ; 
'■green  oil,"  2°o.  The  bark  yielded  014%  of 
faint  greenish-vellow  oil  which  hail  sp.  gr.  0-8621 
at  15"  C;  nB=l-4716;  Wd"  = +1-10=  ;  acid 
value,  0-60  ;  ester  value,  3-22  ;  after  acetylation, 
9-53.  It  contained  :  ?-a-pinene,  73 — 85  ;  dipen- 
tene, 5 — 6  ;  Iiornvl  acetate,  1  ;  free  borneol,  2  ; 
'•  green  oil,"  3%.— W.  P.  S. 

Bisn}uth      acetylsalicylate.       L.     Vanino    and    F.  ' 
.Mussgnug.     .Vrch.  Pharm..  1915.  253,  511—512. 
Z.  angew.  Chem.,  1916,  29,  Rof.,  169. 

Bismuth  acetylsalicylate,  (C9H704)3Bi.  is  formed 
as  an  insoluble  precipitate  when  a  bismut  h-mannilol 
solution  is  added  to  a  solution  of  sodium  acetyl- 1 
siilicylate. — G.  F.  M.  i 

Selemizine  dyesluffs.  Karrer.     See  IV. 

P.\TEN'TS. 

Acetaldehydc  from  acetylene  ;    Manufacture  of . 

Consortium  f.  Elektrochem.     Ind.,  G.  m.  b.  H.,' 
Xiirnberg.   Germany.     Eng.  Pat.  5132,  Apr.  3,1 
1915.    Under  Int.  t'onv.,  Apr.  3,  1914. 
The  rapidity  of  the  conversion  of  acetylene  into 
I   acetaldehyde   by   combination   with  water  in  tin' 
;   presence  "of   a  "mercury   salt   is   greatly   iricreasoil 
bv    carrving    out    the    reaction    in    glacial   acctii 
acid  solution  at  80= — 90°  C   adding  water  onl; 
as    it    is    requii-ed    by    the    reaction.     The   ftcetic| 
acid  may  be  partly  replaced  by  ethylidene  diacet 
ate.      Example  :     Acetvlene    is   led    into   a   well 
stirred   mixture   of    1000   grms.    of   glacial  at-etu 
acid,    22-5   grms.   of   concentrated  sulphuric  acui 
and    100    grms.  oi   mercuric   oxiile   at   80  — 85  t 
The  excess  of  acetylene  passes  through  a  fraction 
ating  apparatus,  a  condenser  cooled  by  a  freezmi 
mixture,  an  absorption  vessel  charged  with  waU; 
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(in  which  the  aootaliU-hj  <le  is  absorbed)  and  thi'ii 
back  to  the  rcactitm  vessel.  It  is  absorbed,  at  the 
rate  of  100 — 200  htres  per  hour,  and  water  is  added 
at  the  same  rate  as  it  is  used  up.  The  reaction 
vessel  may  be  made  of  iron,  niikel,  or  any  other 
metal  not  attacked  by  lonceut rated  acetic  acid. 
Mercury  si^lts  of  strong  aciils  otlior  than  sulphuric 
acid  may  be  \ise<l  as  catalysts,  and  either  the 
mercuric  oxide  or  the  acid  may  be  in  excess.- — F.  Sp. 

Blood  pressure  ;    Manufaeturc  of  (tgents  for  reducing 

. !  Cr.  Zuelzer,  Berlin.   Eng.  Pat.  14,::5t)5,  June 

15.  191-t.     Under  Int.  Conv.,  June  20,  1913. 

MlClto-ORGAXlSMS  forming  endotoxin,  which  have 
been  rendered  non-pathogenic,  are  charged  with 
amboceptors  (anti-substances),  e.g.,  by  treatment 
with  a  serum  containing  the  latter,  and  then  mixed 
with   gelatin. — J.  II.  L. 

Pituitary  gliind  ;    Orou-th-coiitroUiitg  stibstance  de- 
rived  from    the    (interior    lobe    of    the .    and 

process  for  producing  the  same.  T.  B.  Robertson, 
Berkelev.  Cal.,  U.S.A.  Eng.  Pat.  15,683, 
Nov.  6,   1915. 

The  anterior  lobes  of  the  pituitary  glands  of 
oxen,  sheep,  etc.,  are  reduced  to  a  di'y,  flnely- 
powdered  state  (preferably  by  mixing  the  minced 
material  with  anliydrous  calcium  and  sodium 
sulphates,  drying,  and  pulverising),  and  extracted 
with  alcohol.  The  extract  is  concentrated,  and 
precipitated  by  IJ  parts  by  volume  of  ether, 
and  the  precipitate  is  washed  with  an  ether-alcohol 
mixture  of  the  same  composition  as  the  mother- 
liquor,  and  dried  in  al)seuce  of  moisture.  The 
product  is  soluble  in  water,  chloroform,  alcohol, 
and  ether,  but  insoluble  in  certain  mixtures  of 
the  last  two  (see  above).  It  contains  about  l"4°o 
of  phosphorus  and  4  atoms  of  nitrogen  to  1  of 
phosphorus,  and  appears  to  yield  inositol  when 
hydrolysed  with  barium  hydroxide  and  sulphuric 
acid.  On  treatment  with  sodium  nitrite  and 
acetic  acid,  nitrogen  equivalent  to  half  of  that 
contained  in  the  substance  is  evolved, — J.  H.  L. 

I  Benzene-arsinic  acid  derivatives  ;    Substituted 

W.  P.  Thompson.  Liverpool.  From  Soc.  Anon- 
les  Etablissements  Poulenc  Freres,  Paris.  Eng. 
Pat.  22,522,  Nov.   14,   19U. 

4-N-Alkylnitrosamixophexyl-I-arsixic  acids 
are  produced  by  treating  N-dialkyl-p-aminophenyl- 
arsinic  acids  with  nitrous  acid,  according  to 
theequation:— R'R"N.CeH,.AsO(OH),+HNO,= 
R'(NO)N.CsH,.AsO(OH),-fR"OH,  where  R' = 
CH3.C,H5,CHj.COOH,CH,.COO(.Ukyl),  etc.,  and 
R"=CH3,  C2H5,  etc.  The  dialkylaminophenyl- 
arsinie  acids  are  produced  liy  condensing  dialkyl- 
anilines  with  arsenic  trichloride  and  oxidising  the 
product  with  hydrogen  peroxide.  Example. — 
A  solution  of  15  grms.  of  sodium  nitrite  in  200  e.c. 
of  "Co  sulphuric  acid  at  0' C.  is  poured  into 
25  grms.  of  the  amyl  ester  of  4-X-metliylpheuyl- 
glycinearsinic  acid  dissolved  in  150  c.c.  of  70°o 
sulphuric  acid  at  C^  C.  When  the  temperature 
has  risen  to  25" — 30°  C,  the  product  is  poured  on 
to  ice  and  neutralised  with  sodium  carbonate. 
The  precipitate  of  4-nitrosophenylglycinearsinic 
acid  is  filtered  off  and  crystallised  from  dilute 
acetic  acid.  It  is  a  colourless  substance,  decom- 
posing at  about  150°  C,  insoluble  in  water  and 
acids,  soluble  in  dilute  alkalis,  alcohol,  and  gla- 
cial acetic  acid.  4-N-ilethyluitrosaminophenyl-l- 
arsinic  acid,  decomposing  at  about  190°  C.,  is  pre- 
pared from  4-N-dimethyraminopheuylarsiuic  acid. 
These  substances  yield  the  corresponding  N-mono- 
^Ikyl  compounds  when  treated  with  strong  hydro- 
chloric acid,  and  may  be  used  tor  the  preparation 
Jf  therapeutically  valuable  hydrazine  derivatives. 

— F.  Sp. 


Sugars  and  formaldehyde  ;  Manufacture  of  pre- 
parations of .     Bauer  und  Co.,  Berlin,    tier. 

Pat.  289,910,  Jan.  15,  1914.     Addition  to  Ger. 
Pat.  289.342. 

Ti!K  process  described  in  the  chief  patent  (this  J., 
lillti,  439)  is  varied  liy  treating  the  mixture  of 
.sugars  with  compounds  jn'oducing  formaldehyde, 
instead  of  with  formaldehyde  itself. — F.  Sp. 

Saponin  and  Us  decomposition  products ;  Pre- 
paration of  brominated  derivatives  of .     F. 

Hortmann-La  Roche  und  Co.     Ger.  Pat.  289,946, 
Mar.   19,   1914. 

Solutions  of  saponin  or  its  decomposition  pro- 
ducts are  treated  w'ith  bromine  ;  hydrogen 
bromide  is  evolved,  and  the  products  are  isolated 
by  precipitation  or  evaporation.  The  new  com- 
pounds, some  of  which  are  soluble  in  water  and 
some  insoluble,  do  not  possess  the  hjemolytic 
power  of  saponin,  but  those  which  dissolve  in 
water  possess  foam-producing  properties. — F,  Sp. 

Norcamphor  ;  Preparation  of  solutions  of suit- 
able for  injection.  Farbenfabr.  vorm.  F.  Bayer 
und  Co.     Ger.  Pat.  289,950,  April  26,  1914. 

Unlike  camphor  or  borneol,  norcamphor,  C,H,iO, 
dissolves  in  almost  any  proportion  in  solutions  of 
salts  of  hydroxybenzoic  acids,  forming  solutions, 
suitable  for  injection,  which  exert  analeptic  action 
on  the  heart  and  respiratory  organs  similar  to  that 
of  camphor. — F.  Sp. 

Acidylsalicyl  derivatives  of  theobromine  ;  Prepara- 
tion oi .     E.  Merck,  Darmstadt.     Ger.  Pat. 

290,205,  Oct.   15,   1913. 

Acidylsalicyl  derivatives  of  theobromine,  of  the 
general  formula  C-H,0,Nj.CO.C6Hj.OR  (where 
R  is  an  acid  radicle,  e.g.,  acetyl,  benzoyl,  or  carbo- 
niethoxyl)  are  obtained  by  treating  metallic  salts 
of  theobromine  with  acidylsalicyl  chlorides  at 
not  too  high  temperatures.  Tlie  products  are 
stable  towards  weak  acids,  and  cause  none  of  the 
unpleasant  effects  of  free  salicylic  acid.  In  dilute 
alkalis,  and  therefore  in  the  intestines,  they  are 
resolved  into  their  components. — F.  Sp, 

Mercury  compounds  ;   Preparation  of  soluble  alkali 

salts  of .     Chem.  Fabr.  von  Hevden.     Ger. 

Pat.  290.210,  Jan.  22,  1913.  Addition  to  Ger. 
Pat.  216,267. 
The  process  described  in  the  chief  patent  (this  J., 
1909,  1327)  is  altered  by  the  substitution  of 
sulphonic  acids  of  benzoic  acid,  either  in  the 
form  of  free  acid,  or  acid  or  neutral  alkali  salts,  for 
the  corresponding  hydroxybenzoic  acid  compounds. 
The  new  compounds,  e.g.,  sodium  inercuri-o- 
sulphobenzoate  and  sodium  mercuri-ns-sulpho- 
benzoate,  are  more  stable,  and  the  action  of  the 
mercury  in  the  organism  is  more  gradual.  Tested 
in  equimolecular  proportions  by  the  ammonium 
sulphide  test,  the  former  compound  deposits 
mercuric  sulphide  in  about  36  hours,  and  the  latter 
in  about  72  hours. — F.  Sp. 

Sulphurous    acid;     Preparation    of    salts    of    an 

organic  derivative  of .     J.  D.  Biedel  Akt.- 

Ges.  Ger.  Fat.  290,426,  Jan.  27,  1914. 
Salts  of  the  hitherto  unknown  aminocarbonyl- 
sulphurous  acid  are  formed  by  the  action  of  alkali 
isorvanates.  such  as  potassium  isocyanate,  on 
alkali  bisulphites.  Like  the  alkali  salts  of  amino- 
methanedisulphonic  acid,  the  new  compounds 
react  with  metalUc  oxides  with  the  formation  of 
non-ionised  salts  which  are  of  value  as  starting 
materials  for  the  preparation  of  therapeutic 
substances. — G.  F.  il. 
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AJkaniincs  ;    Prepnralion   of  esters  of .   Farb- 

oufabr.  vorm.  V.  Bavor  und  Co.  Ger.  Pat. 
200.O2J.  Mar.  2!>,   1014. 

Alkamixk  esters  are  obtained  by  heating  mono- 
or  di-aeidyl  derivatives  of  uretlumes  with  alka- 
minos. — G.  F.  M. 

Choline  ;    Prei>aratio»  of    ncin-hy<jroscopic  salts  of 

.     F.  Hoffmann-La    Roche"  und   Co.      Ger. 

Pat.  290.52:5.  Aui;.    12.    UHS. 

Soluble  non-hyproscopic  salts  of  ohoUne  are 
prepared  either  by  neutralising  the  free  base  with 
dihaloireuhytb-osybenzoic  atiis  or  by  double  de- 
composition between  choline  salts  and  salts  of  the 
■dihalogenliydroxy benzoic  acids. — O.  F.  il. 

Dikelopifrrolidine  derirnlires  ;    Prepartilion  of 

Chem.  Fabr.  auf  Aktien  vorm.  E.  Scherina:. 
Ger.  Pat.  290,o31.  Aug.  23,  1911. 

DiKETOPYiuiOLiDixES  of  the  general  formula 
CHR.CHR'    ^.„„       ,  ^,         ,    ^ 

^.Q ^Q>>R  ,  where  Tl     and    R     are   any 

■desired  radicles,  and  R  an  acid  residue,  are  treated 
with  ammonia  at  high  temperatures.  The  re- 
action proceeds  by  the  elimination  of  water  and 
the  entry  of  an  amino  group  into  the  pyrrolidine 
ring  probably  into  the  4-position?  '  Halogen 
derivatives  of  diketopyrrolidines  may  be  treated 
in  a  similar  manner.  The  products  'are  intended 
for  therapeutic  use.  especially  for  gout  and 
rheumatism. — G.  F.  M. 

Isopropetiylacciylenc  ;     Preparation  of .  Farb- 

enfabr.  vorm.  F.  Baver  u.  Co.  Ger>  Pat. 
290,558,  Jan.   29,   1914. 

By  heating  2-methylbutinol,  (CH3),:C(OH).C:  CH, 
■n-ith  a  dehvdrating  agent,  isoprupeuvlacetvlene, 
CHj:C(CIl3).C  ;  CH,isobtained.  Th.-homologues 
and  analogu«>s  of  2-methylbutinol  give  the  same 
reaction,  which  was  unexpected,  as  3-methyl- 
butinol  breaks  up  into  acetone  and  acetylene  "on 
heating,  and  compounds  with  triple  bonds  gener- 
ally either  decompose  or  polymerise  on  heating. 
The  substances  are  used  as  the  starting  point  for 
the  preparation  of  therapeutically  and  technically 
valuable  bodies. — B.  V.  S. 

Purine  derivatives  ;  Preparation  of  salt-like,  double 
compounds  of  lu-tttethi/lsul phon it-   acids  of  amines 

with .     I.  AbeHii.   K.  Biirgi.  and   M.  Perel- 

stein.  Berne.  Switzerland.  Ger.  Pat.  290.000, 
Dec.  12,  1914.  Addition  to  Ger.  J'ats.  2.S5.579 
and  2.S7.801  (this  .!..  1915.  11(57,  and  19U5,  198). 
I.v  i>lace  of  tlie  w-methylsulphonic  acid  of  p-amino- 
phenylsalicylate  as  prescribed  in  the  earlier 
patents,  is  alkali  salts  of  (D-methylsulphonic  acids  of 
other  carbo-  or  hetero-cyclie  amines,  or  the  corre- 
sponding free  w-methylsulphonic  acids  and  alkali 
compounds  of  basic  purine  derivatives  are  used. 
The  salt-like  compounds  producetl  are  easily 
soluble,  many  arc  of  therapeutic  value,  and  possess 
on  the  whole  the  .same  properties  as  the  corre- 
sponding caffeine  and  theopliylline  compounds 
described  in  the  chief  patent. — G.  F.  .M. 

Papaverine  series  ;  Condensation  products  of  the 

and  process  of  makinri  same.  A.  Pictet.  Geneva, 
A.ssignor  to  Hoc.  of  (  lieui.  Ind.  in  Basle.  Switzer- 
land. U.S.  I'at.  1.17(i,.-j97.  Mar.  21,  1910.  Date 
of  appl..  July  28  1914. 

See  Ger.  Pat.  2.Hl.O(7  of  lOl.'H  :  this  .T..   1915,  030. 

XXn.— EXPLOSIVES ;    MATCHES. 

Explosives  ;  Compiirntni   tffeiix  of .      A.  Stett- 

bacher.  Z.  ges.  Schic-ss-  u.  Sprengst<}fTvv.,  191.5, 
10,  19:v- 195,  214—210.  229—232.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  031. 

Comparative  experiments  were  made  with  explo- 


sives of  various  types  which  were  exploded  whilst 
UDconfinod,  ami  the  clYect  on  the  support  observed. 
Fnder  these  conditions  the  explosion  pressure  and 
velocity  of  di'tonation  of  niorcury  ruhninate  was 
found  to  be  less  than  that  of  nitro-cxi_)losive9. 
Azides  showed  lower  velocity  of  di'tonation  anil 
explosion  pressure  than  mercury  fulminate.  The 
most  elTective  explosives  are  those,  such  as  nitro- 
glycerin, in  wliich  the  composition  corresponds 
most  closely  to  the  equation  of  complete  com- 
bustion. Nitroglycerin  is  iufciior  to  aromatic 
nitro-comyiounds  in  penetrating  power,  but  in 
consequence  of  its  higher  energy  content,  deforms 
tough  iron  to  a  far  greater  extent  tlian.  for  examph\ 
trinitrotoluene.  As  a  tamping  agent  for  main- 
taining the  jirossurc,  water  is  more  effective  than 
saml.  A  mixture  of  31-5'\,  of  trinitrotoluene  and 
65-5  "j  of  potassium  clilorate  produces  a  greater 
effect  when  exploded  unconlined  than  does  pure 
trinitrotoluene  when  confined. — A.  S. 

Wood  flour.     Ki-essmjinn.     See\. 

Patents. 

Elhi/lenediaminc  perchlorate  ;  Production  of in 

a  fibrous  compressible  form.     A.  Stahlor,  Berlin- 
Steglitz.     Ger.  Pat.  288,114,  Jan.  17,  1915. 

TllE  perchlorate  is  precipitated  from  a  solution 
containing  excess  of  tlie  base  by  addition  of  a 
solvent  in  wliich  it  is  soluble  with  dilliculty,  and 
the  precipitate  so  ol)taiued  is  compressed  either 
dry  or  moistened  with  a  liquid  in  which  it  is 
sparingly  soluble.  Ethylenediamine  percldorate. 
for  example,  is  obtaineit  in  a  librous  form,  wliicli 
can  be  compressed  into  cakes,  by  adding  ether 
gradually  to  an  alcoholic  solution. — A.  S. 

Xiiraliny  a2)paratus  ;  3Icans  for  fasten in(i  covers  of 

.     Vereiuigte   Eisenhiitten  und   Mascbinen- 

bau-A.-G.,Barmen.  Ger.Pat. 288.302. Mar.4, 1915. 

The  cover  is  lield  in  place  by  means  of  springs  so 
that  it  is  lifted  in  the  event  of  undue  pressure 
being  developed  in  tlio  nitrating  vessel  Ijut  returns 
to  its  normal  position  as  soon  as  the  pressure  is 
relieved.  An  annular  hood,  attached  to  the  cover 
and  to  tlie  rim  of  the  nitrating  vessel,  is  arranged 
over  the  joint,  so  that  in  the  event  of  an  explosion 
in  tlie  nitrating  vessel,  any  liame  jets  escaping  are 
directed  downwards. — A.  S. 

Xitrocellulose  manufacture  ;  Treatment  of  the  wash 
tcater from — — .  C.  Claessen,  Berlin.  Ger.Pat. 
288,459,  Jan.  29,  1914. 

The  wash  water  is  used  repeatedly  to  increase  the  • 
concentration  of  acids  therein,  ami  is  then  treated 
for  the  recovery  of  the  nitric  and  sulphuric  acids. 
For  example  thc!  nitric  acid  may  \w  converted  into 
nitric  oxide  l)y  means  of  a  reducing  agent,  such 
as  ferrous  sulphate  in  presence  of  sulphuric  acid, 
and  the  nitric  oxide  convertoil  into  nitric  acid  by 
the  methods  used  in  making  nitric  acid  froiiii 
atmospheric  nitrogen. — A.  S. 


XXUI.— ANALYSIS. 

Vanadium  ;  Determination  of— — •  by  "  cupferron." 
W.  A.  Turner.  Araer.  J.  Sci.,  l'910.  41,  339- 
343.      (See  also  this  J.,  1910,  115  ;  1911,  1090.) 

Vaxad  t"Ji  in  the  form  of  vanadate  and  in  slightb: 
acid  solution  is  readily  detected  by  the  formatioi 
of  a  red  preci|iitatc  or  color.ation  when  treatei 
with  ammonium  i'itroso|>henvlhvdroxylamin' 
("  cunferron  ").  the  limit  being'  O'OOOOOl  gmi 
vanadium  per  c.c.  A  solution  of  ammoniun 
meta vanadate  was  standardised  by  evaporating  ': 
weighed  amount  to  dryness  with  extreme  care 
igniting    with    a    Jleker    flame,    and    weighing  ft 
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vaiiiulinm  pontoxiilo.  The  iletcrinination  with 
cupfiTron  was  performed  by  ilihitiiig  2'>  c.c.  of  the 
metavaiunlate  sohitioii  to  150 — 200  c.c.  ami  then 
addiiijj  a  shght  excess  of  a  t5"„  sokition  of  the 
reagent.  The  precipitate  was  at  once  filtered  otY 
and  washed  witii  a  cold  sohitioii  contaiiiinu;  about 
10  c.c.  of  concentrated  sulphuric  acid  and  1-5  grms. 
of  eiipferroii  per  htre.  After  drainiiitj.  the  moist 
precipitate  was  transferred  with  the  filter  paper 
to  a  Kirge  platinvim  crucible  which  was  lirst  heated 
cautiously  with  a  small  flame,  and  finally  ignited 
in  an  excess  of  air  :  the  vanailium  pentoxide  was 
then  weiglied.  The  vanadium-cupferron  precipi- 
tate is  formed  only  in  solutions  containing  a  little 
free  acid  (hydrochloric  or  sulphuric).  The  results 
were  very  accurate. — E.  H.  T. 

Nitrogen  ;  Comparative  study  of  aeration  and  heat- 
ilistillution  in  the  Kjcldahl  method  of  determining 

.     K.  a.  Falk  an<l  K.  Sugiura.     J.  Amer. 

Chem.  Soc,  191t).  38,  910—021. 

The  expulsion  of  the  lilierated  ammonia  by  the 
pass;ige  of  a  current  of  air  leads  to  inaccurate  and 
unreliable  results.  In  a  series  of  test  determin- 
ations on  organic  nitrogen  compounds  and  on 
ammonium  sulphate,  the  nitrogen  content  found 
was  almost  invariably  too  low  (030 — 1-97  "„),  and 
the  deficiency  could  be  recovered  by  subsequent 
distillation  of  the  residues  from  the  aeration 
1  method  l)y  using  heat. — E.  H.  T. 

I  Cas  analysis  ;    Xeic  accurate  method  of  - 


.    O.  A. 
Kroner  J.  Ind.  Eng.  Chem..  1916,  8,  231—237. 

A.s   apparatus   is   described   by   means   of   which, 

it  is  claimed,  a  complete  analysis  can  be  made  in 

20  mins.     Carbon   dioxide   is   absorbed    by    50  "o 

potash  solution  in  a  Hempel  single  pipette  packed 

«"ith   iron   turnings  :     unsaturated    hydrocarbons, 

benzene,  etc.,  by  fuming  sulphuric  acid  or  saturated 

bromine    water ;     oxygen    when    present    in    low 

■oncentrations  (vip  to  5"o)  '^y  sticks  of  phosphorus 

n  a  Hempel   single   pipette,    or,   at  higher   con- 

;entrations,  and  when  carbon  monoxide  or  dioxide 

s  not  present,  hy  copper  wire  in  an  ammoniacal 

olution  of  ammonium  chloride  in  a  Hempel  double 

lipette.     The  solution  is  prepared  by  saturating 

rith  ammonium  chloride  a  dilute  ammonia  solution 

1  of  ammonia  solution  of  sp.gr.  0-9  to  i  of  water  by 

reieht).      Hydrogen.       carbon      monoxide,     and 

lethane  are  determined   by   coml)ustion.     \^"hen 

thane    is    to    be    determined,    the    hydrogen    is 

bsorbed  by  colloidal  palladium  or  in  a  palladium 

ube,   and  then  the   caption  monoxide,   methane, 

nd  ethane   determined   by   comlmstion. — A.  .S. 

as    analysis  ;     Reagents    for     use     in .     II. 

Chromous  chloride.  R.  P.  Anderson  and  J. 
Rifle.  J.  Ind.  Eng.  Chem.,  1916,  8,  24—26. 
(See  this  J.,   1915,  853.) 

iROMOus  chloride  solution  prepared  by  treating 
romous  acetate  with  hydrocliloric  acid  is  not 
able  and  is  useless  as  a  reagent  for  absorbing 
cygen  in  gas  analysis  (see  Berthelot,  this  J.,  1S9S, 
>1).  The  authors  have  prepared  a  stable  solution 
■  reducing  violet  chromic  chloride  with  hydrogen 
id  filtering  through  glass  wool  ;  the"  latter 
leration  was  essential,  as  the  unfiltered  solution 
ntained  some  in-soluble  matter  (possibly  met-aJlic 
romium)  and  evolved  hydrogen  gradually.  The 
sorption  of  oxygen  by  this  reagent  was  rapid 
t  always  incomplete,  and  the  reagent  camxot, 
frefore,  be  recommended  for  use  in  gas  analvsis. 

W.  P.  "S. 

s   analysis ;     Reagents   for    use    in .       III. 

Specific  absorption  of  alkaline  pyrogallol  in  various 
"ipettes.  Pipettes  especially  adapted  for  use  u-ith 
ilkaline  pyroqallol.  R.  P.  Anderson.  J.  Ind. 
tug.  Chem.,  1916.  8,  131 — 135. 

the  pipettes  which  have  been  devised  for  the 


rapid  absorption  of  gases  without  shaking  with 
the  reagent,  the  Orsat  pipette  gives  much  better 
results  tian  any  of  those  which  have  been  suggested 
as  substitutes  for  it,  when  used  with  the  modified 
alkaline  pyrogaUol  reagent  descrilied  previously 
(this  J.,  iai.o.  853).  There  is,  however,  con- 
sideralde  inconvenience  in  manipulation  owing 
to  the  formation  of  a  precipitate,  and  modified 
forms  of  the  Orsat  pipette  have  accordingly  been 
constructed  to  overcome  this  defect.  In  both 
of  the  modified  forms  the  portion  connecting 
the  upper  end  of  the  cylindrical  vessel  witli  the 
capillary  tulje  is  conical  and  tapers  more  gradually 
than  in  the  ordinary  form.  The  cylindrical 
portion  is  either  13  cm.  long  and  3-6  cm.  diam., 
containing  27  thin-walled  glass  tubes  resting  on 
a  perforated  porcelain  cone,  or  7  cm.  long  and 
5  cm.  diam..  with  33  glass  tubes  resting  on  a 
glass  support,  which,  as  also  the  tulles,  can  be 
removed  through  an  opening  at  the  bottom  closed 
by  a  rubber  stopper.  \Vith  these  modified 
pipettes  the  best  results  were  obtained  with  a 
reagent  containing  21-2  grms.  of  pyrogallol  and 
66-6  grms.  of  potassium  hydroxide  per  100  c.c, 
prepared  by  dLssolving  25  grms.  of  pyrogallol  in 
100  c.c.  of  a  solution  of  potassium  hydroxide  of 
sp.gr.  1-55.  The  specific  absorption  (loc.  cit.) 
of  this  reagent  for  1 -minute  contact  at  20^ — 2-t^  C. 
in  either  of  the  modified  pipettes  is  about  36 
with  100  c.c.  samples  of  gas  containing  20-9% 
of  oxygen.  The  pipettes  are  not  well  adapted 
to  the  analysis  of  samples  of  nearlv  pure  oxvgen. 

—A."  S. 

Gas  analysis  ;  Reagents  for  use  in .  IV.  Phos- 
phorus in  solutioii.  R.  P.  Anderson  and  W. 
Biederman.  J.  Ind.  Eng.  Chem.,  1910,  8, 
135—136. 

A  SOLUTION  of  phosphorus  in  castor  oil,  recom- 
mended by  Centnerszwer  (this  J.,  1910,  722),  was 
found  to  be  unsuitable  for  the  gas-analytical 
determination  of  oxygen  ;  absorption  was  not 
complete  even  after  contact  for  9  mins.  with  the 
reagent  in  a  Hempel  pipette  for  solid  and  liquid 
reagents. — A.  S. 

Direct  determination  of  carbon  monoxide  in  mixtures 
containing  unsaturated  hydrocarbons.  Piva. 
See  IIa. 

Examination  of  asphalt.     Gary.     See  IIa. 

Netv  penetration  needle  for  use  in  testing  bituminous 
materials.    Reeve  and  Pritchard.    See  IIa. 


Distinction  between  natural  and  synthetic  [coal 
tar]  dyestuffs  based  on  electrical  conductivity. 
Chlopin  and  WassUjewa.   See  IV. 

Rapid  determination  of  sulphur  in  pyrites  cinder- 
Moore.     See  VII. 


Rapid  determination  of  carbon  dioxide.   Waggaman. 
See  VII. 

Proposed  quick  analytical  method  for  determining 
zinc  in  retort  residues  or  electric  zinc  furnace  slags. 
Johnson.     See  X. 

Determination   of  the  origin  of  hydrogenated  fats. 
Prescher.     See  XIl. 

Detection  and  distinction  of  artificial  tannins  alone 
and  in  admixture  iciih  vegetable  tannins.  LaufiE- 
mann.     See  XV. 
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Acid   soils   and   the    rffecl   of  superphosphate   and   i 
other  ferlilisers  oil  them.    Determiiuitioii  of  sohible 
acidity  in  soils.    Conner.    N«r  XVI. 

Rapid  analysis  of  limestone  for  agricultural  purposes.   , 
Behrman.     i^'cf  XVI.  j 

Determination  of  the  citric-soluble  ))hosphoric  acid  | 
in  basic  «/«(/  by  the  iron  citrate  method.  Popp.  ] 
See  XVI.     ■  j 

Determination  of  the  strength  and  baking  qualities 
of  icheat  flour.     Bailey."    .sVp  XIXa. 

Determination  of  sucrose  in  condensed  milk.   Kniglit 
and  Formanek.     See  XIX a. 

Detemtinalion  of  moisture  in  syrups  by  the  calcitim 
carbide  method.     West.     .">'('<'  XIXa. 

Phenol  coefficient  of  germicides.    Kilmer  and  others. 
See  XIXb. 

Hydrochloride    method    for    the    detenninalion     of 
alkaloids.     Beal  and  Brady.     See  XX. 

Patexts. 

Oas  analysing  apparatus.  G.  A.  Burrell.  Pittslnirgh. 
Pa.     U.S.  Pat.   1.17().199.  Mar.  21.  19U>.     Date 
of   appl..    Fel>.    II.    1916.       (Dedicated   to   the 
public.) 
A  U-TVBE   (or  two  vertical  tiibes  having  a  con- 
nection  between  their  lower  extremities)  is  pro- 
vided with  a  liquid  seal  at  the  lowest  part.     The 
upper  end  of  one  of  the  tubes  is  closed  by  a  valve, 
and    is  provided   with   a    filament    which   can    be 
heated  electrically.     A    graduated   scale  is  placed 
adjacent  to  the  other  limb  of  the  U-tube. — J.B.C.K. 

Gases  or  gaseous  mixtures  ;   Apparatus  for  measur- 

inq     autonuitically     the     composition     of by 

means  of  a  U'heatstone  bridge.  H.  Heinicke, 
Seehof.  Ger.  Pat.  290.581.  Jan.  9.  1914. 
The  gas  to  lie  tested  is  passed  through  a  tube  con- 
taining a  platinum  wire,  heated  electrically  to 
incandescence,  and  mounted  alongside  a  second 
wire  forming  part  of  one  of  the  arms  of  a  Wheat- 
stone  bridge,  which  is  supplied  with  current  from 
an  independent  source.  If  the  compo.sition  of 
the  gaseous  mixture  alters  owing  to  a,ddition  of 
a  combustible  gas.  the  latter  burns  in  contact 
with  the  incandescent  wire  and  raises  its  tempera- 
ture and  hence  also  that  of  the  bridge-wire,  and 
the  change  of  resistance  thus  caused  is  indicated 
by  a  deflection  of  the  galvanometer-needle.  Con- 
verselv  if  a  non-iombustible  gas,  such  as  nitrogen 
or  carbon  dioxide,  be  added,  the  temperature 
of  the  incandf^scent  wire  is  reduced,  and  the 
galvanometer  needle  is  deflected  in  the  opposite 
direction. — A.  S. 


Books  Received. 

C.\TALY.si.s.  By  E.  JoBLlso.  J.  and  A.  Churchill, 
7,  Great  Marlborough  .Street,  Ixndon.  12 
pages,  Hxiiin.  Price  28.  Od. 
The  subject  of  catalysis  is  now  of  such  great 
interest  and  importance  that  the  appearance^  of 
this  little  book  should  prove  welcome.  The  first 
chapter  is  devoted  to  a  general  consideration  of 
the  subject  in  which  the  various  forms  of  catalj-tic 
action  are  classified.     The  subsequent  chapters  are 


headed: — II.  Sulphuric  acid  manufacture.  III. 
Chlorine,  salt  cake  and  sulphur  rei-overy.  I\'. 
Fixation  of  Mimosplieric  nitrogen.  \'.  Surface 
action.  VI.  llydrogeimtion.  \"1I.  Uehydrogena- 
tion  and  oxidation.  \'I11.  Dehydration". hydroly- 
ysis,  etc.  Uiuler  the  heading  "  Hydrogenation  " 
(Chap.  VI.)  is  also  included  reiluction  (i.e.,  of 
nitro  groups,  ketones,  etc.).  The  boi>k  may  be 
recommended  as  a  useful  intrnductiou  to  the 
subject. 

RRHTER'S  ORO^.NIC  CitEMISTUY.    Vol..  I.    Chrmis- 

TUY  OF  THi:  .Vi.iniATK'  .Skriks.  Translated 
and  Revised  from  the  (ierman  by  P.  K. 
Spieljiann.  Kegan,  Paul,  Trench,  Triil'iierand 
Co.,  Ltd.,  l)S-71.  Carter  Lane,  l^indon,  E.C.  719 
pages,  9  X  t>  in.     Price  21s. 

This  volume  forms  part  of  the  first  English  Edition 
of  Victor  von  Hichter's  well-known  work,  the 
previous  translation  having  been  of  American 
origin.  Whilst  the  German  text  book  has  been 
closely  followi'd,  certain  modifications  have  been 
made  and  statements  corrected  with  a  view  to 
improvement.  The  work  is  so  wiilely  known  as 
to  render  an  extended  comment  unnecessary, 
but  it  may  be  mentinned  that  the  index  of  the 
present  volume  is  considerably  more  detailed  than 
that  in  the  last  American  Edition. 

Mantai.s  of  Chemic.u,  Technology.  V.  Sul- 
PHiRic  Acid  and  .Sulphi-r  Pkoducts.  By 
(i.  Martin  and  J.  L.  Foitar.  Vi.  The  Salt 
and  Alkali  Industry.  By  G.  Martin,  S. 
Smith,  and  F.  .Milson.  Crosby,  Lockwood 
and  Son.  5.  Stationers'  Hall  Court,  liOndon,  K.'^. 
Vol.  V.  75  pages.  Vol.  VI.  100  pages,  lOxtiin. 
Price  7s.  6d.  each. 

These  volumes  contain  brief  descriptions  of  the 
industries  mentioned,  with  illustrations  of  thi- 
modern  forms  of  plant  used,  and  statistics.  Vol.  V. 
deals  with  the  sulphur  and  sulphuric  acid  indus- 
tries, the  manufacture  of  sulphur  dioxide  ami 
sulphites,  and  witli  carbon  bisuliihidc  sodium 
thiosulphate  and  hyposulphite,  and  sulphuretted 
hydrogen.  Vol.  Vi.  contains,  in  addition  to  an 
account  of  the  salt  and  alkali  industry,  notes  on 
potassium  salts  and  the  Stassfurt  industry. 

Phosphate  Kock  .\xd  Methods  Proposed  foii' 
ITS  Utilisation  as  .\  Fertilise!'..  Bv  W.  11. i 
Waggam.\n  and  W.  H.  Fry.  U.S.  Dept.  ofl 
Agriculture.  Nov.  5.  1915.     37  pages.  PrieaSc.'r 

1  A  BRIEF  account  of  the  phosphate  deposits  of  the' 
I  United  States,  and  of  the  methods  which  liave  been 
proposed  for  conversion  of  rock  phosphate  into  a 
form  suitable  for  use  as  a  fertiliser.  The  varimi- 
U.S.  Patents  bearing  on  the  subject  are  enuiueratedi 
and  classified.  j 

Brief  Course  in  Metallurgical  .\nalysis.  B) 
H.  ZiEGEL.  Chemical  Publisliing  Co.,  Easton,  Pa. 
U.S.A.     72 +vi.  pages.     10  x  (5}  in.     Price  $1.00 

This  book  Ls  intended   for  the  use  of  students  o! 

j   metallurgy  «ho  have    already  had  some  trainin 

in  elementary  analysis,  the  object  being  to  indirat 

I    a  course  of  work  which  will    cover  the  ordinar 

I    methods  used  in  analytical  laboratories.     Altemat 

pages  are  ruli-d  with  blank  tables  for  the  insertio 

of  result.s  of  analyses.       It  should    prove  useful  t 

those  students  who  prefer  to  have  their  analytici 

tables   and   laboratory   note    book    bound  in  tl' 

same  cover. 


•  A  certain  number  Is  av,tltal>le  for  free  diKtributloD  bjr  tl! 
Department  of  Aurlculture.  When  this  suprily  1«  exhtiute 
copies  can  only  be  obtalnerl.  at  the  price  mentioned,  tfomli 
.Superintenilent  of  Documents,  Government  Printing  018' 
Washington,  U.S.A. 
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Official  Notice. 


ANNUAL  GENERAL.  MEETING,  1916. 
In  accordance  with  the  provisions  of  By-law  64. 
notice  is  hereby  given  that  the  Annual  General 
Meeting  wUl  be  field  at  the  University  of  Edinburgh 
at  10.30  a.m.  on  Wednesday.  July  19th,  1910. 
A  provisional  programme  of  the  proceedings 
was  inserte<l  in  the  last  issue  of  the  Journal. 

Dr.   Charles  Carpenter  has  been  nominated  to 
the  office  of  President  under  By-law  20  ;    Profs. 
F.  (i.  Donnan  and  Henry  Louis  have  been  nomin- 
ated   Vice-Presidents    under  By-law   21;    ilessrs. 
H.  Hemingway  and  D.  Lloyd  Howard  have  been 
nominated     Vice-Presidents     under     Bv-laws     21 
!  and  32.  and  Mr.  Thos.  Tyrer  and  Dr.  R.  Messel, 
1  F.B.S..    have    been    reappointed    Hon.    Treasurer 
I  and  Hon.    Foreign   Secretary   respectively. 
I      Prof.  J.  W.  Bain.  Mr.  D.'  B.   Dott.  Mr.   E.  V. 
'  Evans.  Mr.  E.  Grant  Hooper.  Mr.  W.  J.  Leonard, 
!  Mr.  R.  D.  Pullar.  Dr.  Alfred  Ree,  and  Mr.  Edwin 
I  Thompson  have  been  nominated  under  By-Law  25 
I  to  fill  four  vacancies  among  the  Ordinary  Members 
I  of  Council.     A   ballot   list   will   be   found   in   this 
"■imber  of  the  Journal. 


Association    of  Britisli  Chemical  and 
Allied  Manufacturers, 


In  the  early  part  of  this  year  a  Joint  Committee 
I  the  Chemical  Society,  tlie  Society  of  Dyers  and 
'olourists.  and  the  Society  of  Chemical  Industry 
aet  at  the  suggestion  of  the  first  named  to  consider 
he  best  methods  for  promoting  co-operation 
etween  British  chemical  manufacturers,  and  a 
teport  on  the  following  lines  was  eyentually  drawn 

P- 

The  Committee  recommended  that,  in  view 
f  the  vital  need  for  organisation  among  the  com- 
onent  parts  of  the  Chemical  Industry,  the  three 
ocieties  should  invite  representatives  of  the 
arious  branches  to  meet  in  conference  for  the 
orpose  of  establishing  such  organisation. 
In  the  opinion  of  the  Conunittee  it  is  desirable 
lat  British  Firms  engaged  in  Chemical  Manu- 
■cture  and  its  aUied  industries  should  form  them- 
■Ives  into  an  Association  having  the  following 
|)jec-ts: — 

'    1.  To    promote    closer    co-operation    between 
chemical    manufacturers. 

2.  To  form  a  medium  for  placing  before  Govern- 

ment and  Government  Officials  its  views 
upon  matters  aflecting  the  British  Chemical 
Industry. 

3.  The  furtherance  of  better  technical  organisa- 
tion and  the  promotion  of  industrial 
research. 

4.  To  keep  in  touch  with  the  progress  made  in 
chemical  knowledge  and  practice  and  there- 
by to  faciUtate  the  development  of  new 
British  industries   and     the    extension    of 

I  _     existing    ones. 

!  J-  To  promote  closer  co-operation  between 
chemical  manufacturers  and  the  various 
Universities    and    Technical    Colleges. 

5  The  Committee  suggest  that  the  adoption   by 

'l  Association  of  the  follo^ying  methods  would  give 

*rct  to  their  recommendation  : — 


(a)  The  Association  might  finance  and  supervise 
researches  undertaken  in  co-operation  with  teach- 
ing institutions  in  the  interests  of  chemical 
industry  as  a  whole,  such  researches  to  be  made 
available  to  any  member. 

(b)  It  might  advise  its  Members  in  regard  to 
particular  researches  or  investigations  which  they 
may  wish  to  undertake  or  have  undertaken  in 
the  laboratories  of  teaching  institutions,  as  well 
as  in  regard  to  the  most  suitable  institution  or 
authority  to  whom  to  apply  in  cases  of  difficulty. 

(c)  It  might  obtain  the  services  of  a  chemically 
trained  administrator  of  wide  knowledge  and 
organising  ability,  who  would  be  paid  a  substantial 
salary  and  debarred  from  undertaking  private 
work.  A  special  Committee  of  the  Governing 
Body  containing  also  representatives  of  the  aca- 
demical profession  might  be  appointed  to  work  in 
consultation  with  him.  It  might  also  appoint 
an  Advisory  Committee  to  promote  systematic 
conferences  between  manufacturers  and  teachers. 

(D)  The  Association  might  keep  a  record  for 
the  sole  use  of  its  members  of  all  British-made 
chemical  products  and  their  makers.  It  might 
facilitate  mutual  help  and  action  between  firms 
pursuing  similar  aims,  discourage  unnecessary 
duplication  in  carrying  out  investigations  on  the 
same  subjects,  thereby  avoiding  loss  of  time, 
duplication   of  plant,   etc. 

(E)  The  necessary  fimds  might  be  provided  by 
an  annual  subscription  plus  a  pro  rata  addition 
ba.sed  as  far  as  possible  on  the  size  of  the  subscribing 
undertaking. 

An  invitation  was  issued  in  due  course  to  a 
number  of  chemical  and  aUied  manufacturers 
to  attend  a  meeting  at  the  rooms  of  the  Chemical 
Society,  BurUngton  House,  London,  on  May  23rd. 
An  excellent  response  was  received,  over  100  firms 
sending  representatives  to  the  meeting. 

Dr.  Alesjln'dkr  Scott,  F.R.S.  (President  of  the 
Chemical  Society)  heartily  welcomed  those  present, 
and  said  that  the  Councils  of  the  three  Societies 
felt  that,  in  order  to  recover  much  of  a  trade  which 
had  been  allowed  to  slip  from  our  hands  and  so 
oi^anise  it  that  it  may  be  ours  for  all  time  to  come, 
it  was  essential  that  an  Association  of  Chemical 
ilanufacturers  should  be  formed — an  Association 
which  would  be  powerful  enough  to  dictate  to  our 
legislators  what  must  be  done  in  the  true  interests 
of  the  chemical  indu.stries  of  this  Country.  He 
hoped  therefore  that  manufacturers  would  bind 
themselves  together  to  form  such  an  Association 
and  rapidly  acquire  the  necessary  power  and 
authority,  for  such  could  not  be  achieved  too  soon. 
He  gratefully  acknowledged  the  efficient  help  which 
the  Joint  Committee  had  received  from  the  clerical 
staffs  of  the  three  Societies. 

Dr.  Scott  then  asked  Dr.  Charles  Carpenter, 
President  of  the  Society  of  Chemical  Industry,  to 
take  the  chair. 

D]'.  C.VRPEXTEB  said  he  thought  it  must  be  clear 

to  all  engaged  in  chemical  industry  that  something 

must   be    done    to    deal    with   this  most  pressing, 

urgent,  and  important  problem.     There  was  very 

good    evidence    that    the    day    of    individualism 

had  passed  and  that  now  the  need  for  organisation 

of  the  highest  possible  kind  had  become  paramount. 

One  of  the  most  pressing  problems,  which  appealed 

to   aU   manufacturers,    was   the   labour   problem. 

Labour  to  a  very  great  extent  wielded  the  power 

.    it  did  because  it  acted  through  important  trade 

'    organisations,   which  were  able  to   speak  with  a 

i    united    voice    and    compel    the    Government    to 

'    give  attention  to  their  suggestions  and  demands. 
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One  of  the  diffirulties  which  chemical  indvistry 
ha<I  in  ilealiiig  \\ith  the  Goveruinent  was  that  the 
industry  had  no  oiyanisjit  ion,  and  was  consequent  \y 
tiuable  to  lay  its  claims  and  aims  before  the  Govern- 
ment with  a  united  and  decided  voice.  The 
methods  under  which  the  chemical  industry  in 
this  country  must  be  carrioii  on  in  the  future  would 
certainly  iliffer  from  what  had  been  done  in  the 
past.  The  only  way  to  progress  and  make  our 
chemical  industry  once  more  what  it  was  in  the 
past,  was  to  pool  our  resovirces,  usini;  the  won! 
in  the  broadest  sense,  tliat  was,  our  resources  of 
men  and  money,  of  ability  and  brains,  of  everything 
necessary  to  l>uild  up  an  organisation  of  that  kind. 

Among  the  many  practical  problems  wliich 
appealed  to  every  manufacturer  he  mentioned 
those  of  technical  training,  laliour,  and  tariffs — • 
problems  which  could  not  be  dealt  with  imless  the 
industry  were  able  to  speak  with  a  united  voice. 
They  must  therefore  set  to  work  to  bring  about 
an  organisation  of  the  character  outlined  in  the 
Report,  and  he  invited  the  meeting  to  discuss 
those   proposals. 

Sir  Welxiam  Peakce,  JI,P..  pointed  out  that 
no  association  of  capit.alists  coidd  hope  to  approach 
the  power  of  the  Trade  Unions,  which  had  the 
enormous  power  of  a  multitude  of  votes  behind 
them.  On  the  other  hand,  there  were  many  ways 
in  which  Parliamentary  action  could  be  influenced, 
if  not  controlled,  and  it  would  be  a  great  advantage 
if  there  were  an  Association  which  could  represent 
the  views  of  chemical  manufacturers  to  the 
Government.  For  example,  there  were  the  ques- 
tions of  excess  profits  and  the  control  of  chemical 
manufacturers.  Nearly  the  whole  of  the  chemical 
industry  had  been  controlled,  without  tlie  know- 
ledge of  Parliament,  so  far  as  he  understood, 
simply  at  the  will  of  the  Miidster  of  Munitions, 
That  had  tieen  done  entirely  withoat  consulting 
tlie  chemii-al  imhistry.  Again,  with  regard  to 
excess  profits,  it  must  be  obvious  that  to-day, 
when  there  was  a  national  demand  for  the  de\elop- 
ment  of  the  chemical  industries,  the  money  being 
earned  was  being  taken  away  without  regard  to 
the  continuance  of  the  indu.stry. 

We  as  a  nation  had  failed  to  recognise  the  enor- 
mous importance  of  research  work,  neitlier  had  we 
made  use  of  the  scientific  minds  and  intelligence 
in  our  Universities.  From  all  those  points  of  view 
it  was  quite  evident  to  him  that  we  required  some 
new  organisation  whereby  the  whole  of  the  interests 
of  the  industry  could  be  promoted. 

Dr.  Alfhed  Ree,  President  of  the  Society  of 
Dyers  and  Colourists,  said  he  thought  that  the 
scheme  for  organising  chemical  industry  should 
■be  started  without  delay,  and  that  an  essential 
to  success  was  that  they  should  all  devote  some 
time  and  energy  to  further  the  interests  of  the 
chemical  industry  as  a  whole.  Such  work,  though 
involving  the  initial  sacrifice  of  time  and  energy, 
and  possibly  some  personal  loss,  must  \iltimately 
have  a  highly  beneficial  effect  on  the  whole 
industry.  If  they  joined  together  and  stated 
their  collective  interests,  then  and  only  then  could 
the  Government  really  help  them. 

Sir  Edward  Evans  urged  that  when  the 
As.sociation  was  formed  it  should  associate  itself 
with  the  Central  Employers'  Association,  which 
repre.sented  something  like  200  millions  of  capital. 
In  that  way  they  would  have  the  whole  force  of  the 
other  industries  of  the  country  at  their  backs. 
The  only  way  to  obtain  what  they  wanted  was  to 
show  the  Government  that  they  had  a  right  to  be 
heard.  Also  they  must  have  a  .AlinLster  of  Com- 
merce who  would  understand  sucli  matters. 
But  the  main  thing  at  present  was  to  organise. 

Mr.  E.  J.  BoAKE  thought  that  nothing  but  good 
could  come  from  the  formation  of  the  Association, 


but  it  must  be  confined  to  the  manufacturing 
interests  and  not  get  into  the  hands  of  profes.siont5 
chemists,  because  their  interests  and  reciuirements 
were  not  exactly  parallel.  The  question  of  tariffs 
was  of  the  liighest  importance,  and  it  was  vital 
tt>  industries  to  have  some  definite  idea  from  the 
Govoruinent  what  to  expect  in  the  way  of  pro- 
tection. Miiny  were  hesitating  to-day  whether  to 
erect  new  plant  or  launch  out  into  fresh  manu- 
factures, because  they  had  no  a.ssurance  that  they 
would  be  supported.  He  cordially  supported  the 
suggestion  that  an  As.sociation  of  British  Chemical 
Manufacturers  should  be  formed,  but  he  urged 
that  it  must  be  confined  to  British  manufacturers 
in  a  very  narrow  sense. 

Mr.  R.  H.  Cu'V.TTON  thorouglily  agreed  with  the 
formation  of  the  As.sociation.  and  .said  he  believed 
that  German  progress  liad  been  due  to  their  co- 
operation ^\•hilst  our  falling  back  had  been  due 
to  our  isolation.  The  whole  success  of  the  Associa- 
tion depended  on  the  selection  of  a  suitable 
Secretary. 

Mr.  J.  F.  L.  Brunner  moved  the  following 
resolution  :  "  That  in  the  opinion  of  this  meeting 
it  is  desirable  that  British  firms  engaged  in 
chemical  manufacture  and  its  allied  industrie.« 
shoidd  form  themselves  into  an  Association  h.iving 
the  objects  described  under  items  1  to  '>  of  the 
Report  of  the  Joint  Committee  "   (see  above). 

He  thought  that  the  most  important  item  was 
Xo.  n.  which  was  bound  up  with  the  promotion  of 
teclmical  education,  which  liad  been  neglected  in 
this  country  to  a  scamlalous  degree.  Our  chemical 
industries  had  done  extraordinarily  fine  work  in 
this  war,  but  unfortunately  the  Government, 
by  their  lack  of  knowledge  of  chemistry,  had  kept 
them  back  in  more  ways  than  one.  It  should  lie 
their  business  to  see  that  the  Government 
thoroughly  equipped  the  Imperial  College  at  South 
Kensington. 

Mr.  R.  G.  Perrt,  in  seconding  Mr.  Bruimer's 
proposal,  suggested  that  a  representative  com- 
mittee should  at  once  be  formeil  to  prepare  a 
scheme  which  could  be  placed  before  another 
meeting  in,  say,  a  fortnight's  time.  If  they  were 
to  do  any  good  in  the  commercial  war  before 
them,  they  must  come  together  and  pool  theii' 
brains,  and  make  the  besti  possible  use  of  the 
material  at  the  disposal  of  the  country.  He 
agreed  with  Mr.  Brunner  as  to  the  importance  of 
item  No.  5  of  the  scheme,  but  he  considered  item 
No.  2  to  be  just  as  important. 

The  motion  was  then  put  to  the  meeting  and 
carried  unanimously. 

The  Ch.\irm.\n  then  invited  consideration  of  the, 
proposal  to  form  a  small  Committee. 

Dr.  E.  F.  Armstrong,  in  supporting  this  pro- 
posal, said  that  he  felt  sincerely  that  they  must 
combine  very  closely  if  they  were  to  meet  futun 
competition.  He  was  sure  that  they  could  hel| 
one  another  much  more  than  they  had  done 
even  though  they  were  competing  against  OIH] 
another.  He  urged  on  the  meeting  the  necessitj 
of  getting  six  or  eight  men  who  were  prepared  t< 
sacrifice  a  good  deal  of  time  and  do  a  good  deal  <> 
hard  work,  to  form  a  Committee  to  carry  out  tli' 
proposals. 

This  proposal  was  unanimously  agreed  to,  and  ' 
Committee  was  appointed  consisting  of  Sir  Willian 
Pearce,  Dr.  Alfred  Ree,  Dr.  K.  F.  Armstronj; 
Dr.  Charles  Carpenter,  Mr.  R.  G.  Perry,  ami  M' 
C.  A.  Hill,  with  power  to  co-opt  other  members. 

A  very  hearty  vote  of  thanks  to  Dr.  Scott  an 
to  the  Chemical  Society,  proposed  by  Dr.  (^arpentei 
and  seconded  by  Dr.  Ree,  was  carried  wit 
acclamation. 
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THE    UTILIZATION    OF   WASTE   SULPHITE 
LYES. 

BY    J.\MES    BE\'ERIDGE. 

(Abstract.) 

Of  the  waste  products  of  the  chemical  industry 
few  have  ottered  so  many  difficulties  for  their 
utilisation  as  the  waste  lye  obtained  in  the  manu- 
facture of  sulphite  cellulose  from  wood,  o«ing 
chiefly  to  the  fact  that  the  organic  compounds 
contained  in  these  lyes  and  derived  from  the  wood 
vary  greatly  in  character  and  are  difficult  to 
separate  one  from  the  other.  According  to 
not.  Klason  dry  spruce  wood,  which  forms  the 
principal  raw  fibrous  material  for  cellulose  manu- 
facture, contains  sul>stantially  53  °o  of  cellulose, 
29 °o  lignin.  14  "o  of  other  carbohydrates,  3-3 "o 
resin  and  closely  allied  bodies,  and  0-7  "i,  proteins. 
When  therefore  this  wood  is  treated  by  the 
sulphite  process  47  %  of  its  organic  matter  is 
rendered  soluble  and  removed  in  these  lyes,  whilst 
53%  remains  behind  as  cellulose. 

The  sulphite  process  as  we  know  it  to-day  was 
invented    by    the    late  Mr.    B.    0.     Tilghman,    of 
Philadelphia,   in    1S66   and   consists   in   digesting 
the  wood  at  high  temperatures  in  aqueous  solu- 
tions of  bisulphites,  preferably  tho.se  of  the  lime, 
magnesia,   or  soda.     Either  of   these   bases   may 
be  used,  or  a  mixture  of  them  employed  in  vary- 
ing    proportions.      \\"lien      soda      is      preferred 
IS  the  base,  it  is  best  used  alone.     Tlie  greater  part 
>f  the  soluble  constituents  of  the  wood  combine 
nth  the  normal  sulphites  present  and  pass  com- 
)letely    into    solution.     The     chemical     reactions 
akiug  place  within  the  digester  during  the  boiling 
'peration  have  not  yet  been  clearly  defined,  but 
nough  is  known    at  the  present  time  from  the 
ivestigations  of  Klein  and  others  to  indicate  that 
ertain  valuable  products    are  formed  which  are 
orth   recovering   commercially. 
There  are  two   well-defined  systems  of  manu- 
icturing  sulphite  wood  cellulose,  alike  in  principle, 
at  differing  as  to  the  conditions  under  which  the 
lemical  action  is  carried  out,  namely  the  .Mitscher- 
;h   or    "  slow    cook  "    system    and    the    Ritter- 
ellner  or  "  quick  i-ook  "  system.    In  the  ilitscher- 
;h  system,  the  boiUng  is  carried  out  at  a  tempera- 
ire  not  exceeding  120°  C.  in  order  primarily  to 
•eserve  the  strength  of  the   cellulose  fibre.  '  On 
e  other  hand,  in  the  Ritter-Kellner  or  "  quick    j 
ok"  system  the  temperaiure  of  boiling  may  be    ' 

high  as  155°  C,  which  hastens  the  chemical 
tion,  but  in  so  doing,  the  fibre  is  tendered  or 
idered  soft.  What  influence  the  manufacturing 
nditions  governing  these  two  systems,  have 
on  the  organic  pi-oducts  formed  has  never  so 
■  as  1  know  been  investigated,  but  one  might 
•sonably  infer  that  temperature — other  things 
ng  equal — would  affect  the  result.  The  freshly 
pared  lyes  from  lioth  systems  possess  a  pungent 
aewhat  sweetish  odour,  due  respectively  to  tlie 
■sence  of  small  quantities  of  sulphurous  acid 
1  saccharine  matter  or  so-called  sugars.  That 
in  the  Mitcherlich  system  is  generally  clear  and 
a  bright  yellow  colour  and  contains  sugars 
ying  in  amount  from  0-47  ^o  to  lo6"o,  whilst 
t  from  the  Ritter-Kellner  system  is  usually 
bid  and  dark  brown  with  sugar  contents 
ymg  from  0-89  to  202  %  (Krause).  One  would 
•r  from  these  figures  that  the  higher  tempera- 
's  promote   the   formation   of    sugars,    but    a 


further  study  of  the  most  favourable  conditions 
for  their  formation  would  prove  of  great  value. 
These  sugars  are  most  important  as  they  form 
the  basis  of  the  manufacture  of  alcohol  from 
sulphite  lyes. 

According  to  the  analysis  of  Wichelhaus  these 
lyes  obtained  from  spruce  and  bisulphite  of  lime 
have  the  following  composition  :  IJry  residue 
82-835  grms.  per  litre  (organic  matter  68-344, 
inorganic  14-491)  containing  SO,  3-434  grms., 
SO-i  combined  5-842,  SOj  free  2-560,  CI  0-024, 
SiOj  00024,  Fe^O,  and  AljOj  0-0102,  C'aO  7176, 
MgO  0004,  alkalis  0-0192  grms.  per  Utre.  The 
sp.gr.  is  1-0390. 

Practically  all  the  lime  present  in  these  liquors 
combines  either  with  the  sulphuric  acid  or  with 
the  organic  matter.  The  same  holds  good 
whether  -the  base  be  soda  or  other  alkali, 
or  magnesia.  Of  the  organic  compounds  the 
most  important  are  those  that  form  insoluble 
compounds  with  gelatin  or  hide  and  can  in  conse- 
quence be  used  for  tanning,  and  the  ferment- 
able sugars  which  may  be  converted  into  alcohol. 
Beyond  these  two,  the  nature  and  amount  of  the 
others  offers  a  somewhat  limited  field  at  the 
m<iment  for  exploitation  as  commercial  products. 
The  following  suggestions  have  been  made  for 
the  disposal  of  the  lye  by  itself,  that  is,  without 
subjecting  it  to  chemical  treatment  beyond  that 
of  neutralising  the  free  sulphur  dioxide.  Its 
use  has  been  suggested  for  laying  the  dust  on 
roads  ;  as  a  cementing  or  binding  material  with 
or  \^-ithout  such  agents  as  calcium  sulphate,  in 
the  manufacture  of  briquettes  from  sawdust  and 
coal  ;  for  the  preservation  of  timber,  mixed  with 
other  materials  such  as  zinc  chloride  ;  as  an  arti- 
ficial manure  when  mixed  with  finely  ground 
Thomas-slag  ;  as  a  source  of  wood  pitch  when 
evaporated  to  a  high  density  and  finally  dried  on 
a  steam  drum  ;  as  a  binding  material  for  the  sand 
in  foundries,  and  as  a  mordant  in  dyeing  certain 
textile  fabrics.  In  the  early  days  of  the  manu- 
facture it  was  applied  as  a  cheap  sizing  material 
for  jute  and  such  coarse  fabrics,  but  failed  in  tiiis 
and  in  other  directions  on  account  of  its  strong 
odour  and  of  the  fact  that  it  is  slightly  hygroscopic. 
Mlien  exposed  to  moist  air  it  is  apt  to  undergo 
decomposition  with  unpleasant  results,  sulphur- 
etted  hydrogen   being  evolved. 

As  regards  chemical  treatment,  V.  B.  Drewsen 
was  the   first  to  suggest  the  regeneration  of  the 
lye  for  re-use.     He   treated   the  lye  with  lime  in 
closed    vessels   and   then   treated    the    precipitate 
with    sulphurous    acid.     The    bisulphites    formed 
were  removed  from  the  organic  matter  by  filtration. 
Mitscherlich,  who  was  the  first   to   recogrdse  the 
commercial  importance  of  the  tannins  in  the  lyes, 
precipitated    the    tannins    with    gelatin    prepared 
from    horn,    preferably    in    weak    acid    solution. 
The  gelatin  may  with  advantage  be  mixed  with 
resin,  and  both  dissolved  in  caustic  or  carbonated 
alkalis.     The  precipitated  gelatinous  mass  obtained 
was    recommended    as    a    sizing    material    in    the 
manufacture  of  paper,  but  owing  to  its  very  dark 
colour  its  application  was  linuted.     C.  D.  Ekman, 
seeking   a    somewhat    similar   result,    added    zinc 
carbonate  or  oxide,  or  produced  these  in  the  lye 
itself   by   precipitation   of  a   zinc   salt.      Later  he 
prepared    a    compound    which    he    called    "  des- 
trone  "    by    treating    the    lyes    obtained    by    his 
own    process    (involving    the    use    of    magnesium 
bisulphite)  with  either  the  sulphates  of  magnesia, 
soda,  or  potash    or   the    corresponding   chlorides, 
wherebv  a  gelatinous  mass  separates  which,  when 
mixed  "with     gelatin     and     flnaUy     dissolved     in 
sodium    bisulphite,    yields    a    size    and    mordant 
suitable  for  certain  branches  of  the  textile  trade. 
Opl    obtains    a    product    distinguished    for    great 
adhesive  properties  by  adding  3  to  5%  of  a  40% 
formaldehyde    solution    to    the    lye    previous   to 
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evaporating  it.  GoIdsi-hnmU  treats  the  lye 
w-ith  I  ''u  of  benzoyl  chloride  in  a  weak  alkaline 
solution.  The  earl>ohydrates,  taunins,  and  other 
bodies  separate  out  and  by  washing  and  subse- 
quent drying  ean  V>e  obtained  as  a  white  powder 
which  it  is  said  is  an  excellent  food  for  poultry. 
The  lye  has  also  been  recomtiiended  for  use  in 
indigo  dyeing  and  printing  owing  to  its  reducing 
pixiperties,  and  Phelps  has  prepared  by  a  nitration 
process  a  yellow  organic  colouring  matter  which  is 
said  to  be  fast  towards  sunlight  and  other  atmos- 
pheric influences.  More  recently  its  application 
to  the  preparation  of  organic  dyestufls  has  been 
confirmed  by  .Vmerican  chemists,  but  it  remains 
to  be  seen  whether  or  not  theee  dyes  will  take  their 
place  as  permanent  factors  in  the  dyeing  industry. 
Whatever  may  be  thought  of  these  chemical 
methods  they  have  not  been  adopted  to  any  extent, 
and  the  bulk  of  them  have  not  gone  beyond  the 
experimental  stage.  Many  of  them  are  too  costly 
to  be  of  commercial  value.  Besides,  any  process 
or  combination  of  processes  that  lioes  not  pro- 
vide for  the  disposal  of  the  lye  as  a  whole  is  un- 
satisfactory. This  aspect  of  the  problem  is  one 
that  appeals  most  to  pulp  manufacturers,  and 
anyone  desiring  to  take  commercial  advantage  of 
the  valuable  constituents  in  these  lyes  vrill  require 
to  confine  their  attention  to  the  recovery  of  one 
or  two  of  the  more  important  organic  compounds, 
e.g.,  the  tannins  and  fermentable  sugars,  and  to 
the  recovery,  for  use  again,  of  the  sulphur  and 
base,   particularly  when  this   base  is  soda.     The 

Croblem  thus  stated  is  somewhat  narrowed  down 
ut  is  not  an  easy  one  as  the  operations  involved 
are  complicated,  necessitating  the  erection  of  a 
chemical  factory  alongside  the  pulp  mill. 

When  the  lye  is  neutralised  with  lime  and  the 
clear  liquor  evaporated  down  in  specially  con- 
structed pans,  it  can  be  sold  as  a  tanning  agent 
and  as  such  is  known  in  the  American  market 
as  '■  spruce  liquor."  The  following  analysis  fairly 
represents  the  composition  of  this  commodity, 
and  for  purposes  of  comparison  the  analysis  of  an 
extract  made  from  hemlock  wood  by  the  sulphite 
process  and  one  from  hemlock  bark  are  also  given. 


Analyses 

of  extracts. 

Spruce. 
Sulphite 
process. 

% 

Hemlock 
wood. 
Sulphite 
process. 

L            % 

Hemlock 

bark. 

E.Ktracted 

by  water 

only. 

% 

41-34 

58-68 
58-61 
-07 
39-36 
19-25 
1  290 

47-93 
52^07 
51-93 
•14 
24-84 
27-09 
1-269 

54-24 

Total  solids 

45-76 

Soluble  do 

41-93 

3-83 

Non-taunins     

16*63 

Tannins 

Sp.gr 

25-30 
1-215 

If  we  calculate  the  amount  of  tannin  on  100  parts 
of  total  .solids  in  these  analvses  we  get  respectivelv 
(in  the  order  given)  :i2-80,  5202,  and  55-29 %". 
One-third  of  the  total  organic  matter  in  the 
"  spruce  liquor  "  has  therefore  the  property  of 
combining  with  gelatin  and  hence  this  "  spruce 
liquor,"  in  conjunction  with  othertanning  materials 
such  as  quebracho,  valonia,  hendock,  &c.,  is  being 
used  for  the  preparation  of  certain  kinds  of  leather, 
and  notwithstanding  a  prejudice  attending  its  use 
its  corLsumption  seems  to  be  increasing.  The  fact 
that  this  tannin  is  associated  with  other  organic 
compounds  in  comViination  with  limeand  sulphurous 
acid  and  that  these  have  a  tendency  to  foid  the 
tan  liquors  in  the  pits,  and  perhaps  enter  into  the 
composition  of  the  leather  itself,  have  operated 
against  its  extended  use.  Mitscherlich  suc- 
ceeded in  separating  these  tans  for  the  most  part 
from     the    other    organic     matter    by    osmose,    j 


without  having  resort  to  precipitation  methods. 
Opl,  on  the  otiier  hand,  separated  them  by  pre- 
cipitation with  aluminium  sulphate  or  alum, 
whilst  Kempo  used  the  sulphates  of  the  heavy 
metiUs.  Kumpfmiiller's  process  is  stated  to  be 
more  important.  The  lyo  is  he.ited  to  precipitate 
calcium  sulphite,  whilst  the  remainder  of  the 
combined  lime  is  removed  by  addition  of  an 
organic  acid  (lactic  acid).  The  lactic  acid  is 
harmless  in  the  tan  pits.  A  modification  of  this 
process  consists  in  heiitmg  the  lye  under  vacuum 
to  remove  free  sulph\ir  dioxide  and  to  precipitate 
calcium  sulphite,  then  oxidising  with  ozone,  and 
finally  precipitating  with  freshly  prepared  barium 
carbonate. 

The  separation  of  the  tannins  in  a  commercial 
way  from  the  other  organic  bodies,  more  particu- 
larly the  fermentable  sugars,  still  remains  unsolved. 
Obviously  if  this  can   be  accomplished,  either  by 
precipitation    or    otherwise    and    the    sugars   left 
untouched,  the  most  valuable  organic  constituents 
of   the  lyo   can   be  utilised.     The   sugars  can  be 
converted     by     fermentation     into     alcohol     and 
recovered.     This    process    is    one    of    the    most 
interesting   that   has   been   introduced   to   manu- 
facturers in  recent  years,  and  although  simple  in 
principle,  yet  it  is  attended  with  dilliculties  of  a 
technical     character    requiring    a    high    state    of 
scientific  knowledge  for  their  solution.     The  names 
of     Wallin    and     Ekstrom     are    intimately    con- 
nected with  the  origin  and   development  of  tin 
process.     The  hot  lyes  from  the  pulp  digester  ni 
deprived  of  the  free  sulphur  dioxide  by  addition  < 
lime   or    by    boiling    in   vacuo    or   otherwise,   tli 
resulting    calcium    sulphite    or    sidphur    dioxiil 
being    recovered    and    sent    back     to    the     aci. 
plant     of     the     sulphite     pulp     mill.     The     lyo 
are  then  cooled  by  aeration  or  by  means  of  a  hea 
economiscr,  the  last  traces  of  acid  being  remove^ 
by  an  alkali,  preferably  ammonia.     It  is  said  tba 
the  neutralisation  of  the  last  traces  of  acid  h 
ammonia  appreciably  increases  the  yield  of  alcohol 
The  prepared  lyes  are  then  sutijected  to  ferment.i 
tion   by    the   aid   of   a   specially   cultivated  yea? 
acclimatised  to  its  particular  environment  in  tli 
vats.     Finally  the  alcohol  is  distilled  off.     This  i 
brief  outline  is  the  alcohol  process  as  it  is  carrie, 
out  to-day  in  Scandinavia. 

Passing  now  to  a  consideration  of  the  recover 
of  the  inorganic  constituents  of  these  lyes,  viz 
the  sulphur  and  lime  or  magnesia,  so  long  aa  thcM 
alkaline  earths  are  used  as  the  base  in  the  prepare 
tion  of  the  bisulphite  liquor,  there  seems  little  lie) 
of   any   process   of   recovery   being   commercial 
successful.     If,  however,  the  lim    or  magnesia  i 
replaced  by  soda  the  possibilities  in  this  direct  ii 
are  greptly  increased,  for   by  simple  evaporatii 
of  the  lye,  and  calcination  of  the  residue  eith 
with    or   without   lime,    sodium   sulphide   can 
obtained,  which  in  its  turn  may  be  converted  in 
carbonate.      Sodium     bisulphite     offers     carta 
advantages  to  the  pulp  maker.     The  "  cookinfi 
operation  is  carried  out  with  greater  ease,  and  t 
highest  quality  of  cellulose  is  obtained.     The  wai 
lye  moreover  contains  substantially  no  lime  a 
hence  no  trouble  can  arise  from  lime  precipitat 

L.  J.  Dorenfeldt  was  the  first  to  suggest  t 
recovery  of  the  sulphur  and  soda  in  such  lyes, 
using  the  well  known  reactions  of  the  Le  Bl« 
soda  process.  The  lyes  were  evaporated  to  il' 
ness,  mixed  with  limestone  or  lime,  and  calrii  j 
to  obtain  ball  .soda.  This  when  lixiviated  yieli  ' 
sodium  carbonate  more  or  less  mixed  with  can.'^ 
.soda  and  sulphide,  and  calcium  sulphide  a.'-' 
residue.  Aftar  the  alkaline  liquors  have  1"' 
freed  from  sodium  sulphide,  they  are  sent  to  ' 
acid  plant  of  the  pulp  mill  for  conversion  i  ^ 
bisulpliite,  whilst  the  calcium  sulphide  may  '' 
decomposed,  as  in  Chance's  process,  by  carl'i 
dioxide  into  calcium  carbonate  and  free  hydro  n 
sulphide    which    is    oxidised.      This    procesft   '• 
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however,  oomplicatcd  and  involves  the  use 
of  extra  hicl  and  lime  in  the  preparation 
of  the  liall  .soda,  and  has  not  lieeii  adopted. 
Several  niodilications  of  the  Lo  Blanc  process 
may  bo  suggested.  Thf  ball  soda  may  be  lieated 
under  pressure  in  presence  of  water,  to  ol)tain 
sodium  sidphido  and  calcium  carbonate,  as  in 
Weldon's  process  for  the  preparation  of  sodium 
sulphide.  The  sodium  sulphide  obtained  may 
then  bo  decomposed   by  carbon  dioxide. 

A  simpler  method  is  to  add  a  ((iiardity  of  sul- 
phuric acid  iiiuivalcnt  to  the  condiincd  sulphur 
dioxide,  boil,  and  finally  evaporate  to  dryness, 
either  with  or  without  the  separation  of  the 
precipita.ted  organic  matter  by  filtration,  and 
calcine  the  mass  in  specially  constructed  furnaces 
to  obtain  sodixim  sulphide,  which  can  then  be 
decomposed  with  carbon  dioxide.  In  this  system 
the  sulphuric  acid  decomposes  the  organic  bodies 
that  are  combined  with  normal  sodium  sulphite, 
liberating  sulphur  dioxide,  which  is  recovered  with 
precipitiition  of  organic  matter  (chiefly  lignin). 
The  organic  matter  in  the  di-ied  residue  evolves 
sutlicient  heat  on  burning  to  satisfy  the  require- 
ments of  the  chemical  reaction  taking  place  within 
the  furnace,  this  reaction  being  endotherinic, 
and  also  sufficient  heat  to  evaporate  t)ie  liquors 
to  dryness  when  refined  systems  of  evaporation 
are  employed.  The  decomposition  of  the  sodium 
sulphide  in  aqueous  solution  by  carbon  dioxide 
presents  some  difficulties  owing  to  the  soda  separat- 
ing to  a  great  extent  as  bicarbonate,  but  these 
difficulties  are  not  insurmountable. 

It  will  be  seen  that  in  such  systems  of  recovery 
there  is  nothing  in  the  reactions  themselves 
necessitating  the  addition  of  any  compound  other 
than  those  required  to  make  up  the  chemical  and 
mechanical  losses  inevitable  in  such  operations. 
The  carbon  dioxide,  sulphur,  and  soda  are  all 
circulating  quantities. 

There  is  yet  an  alternative  method  that  has  been 
formulated  for  the  recovery  of  the  soda  (and 
sulphur  if  need  be)  by  the  aid  of  alumina,  Ijut  this 
necessitates  the  manufacture  of  an  additional 
product, namely, aluminium  sulphate.  This  process 
consists  in  calcining  the  dried  residue  from  the 
waste  lye  with  lime  and  bauxite  in  slight  excess  of 
equivalent  proportions  according  to  the  equation : — 
3Na,S  +3CaO  +  Al,(OH)e  =  Al,(ONa)j  +  3CaS  + 
SHjO,  The  calcined  mass  is  lixiviated  with  water, 
sodium  aluminate  passing  into  solution,  whilst 
the  calcium  sulphide  remains  behind  as  an  insoluble 
residue  and  contains  all  the  iron  originally  present 
in  the  bauxite.  If  desired  this  residue  may  be 
treated  for  recovery  of  the  sulphur.  By  passing 
sulphur  dioxide  into  the  hot  solution  of  sodium 
aluminate,  the  alumina  separates  out  as  a  dense 
Isranular  precipitate  in  the  form  of  hydroxide, 
sodium  svdphite  being  at  the  same  time  formed. 
The  aluminium  hydroxide  is  separated  in  a  filter 
press,  washed  to  remove  sodium  sulphite,  and 
anally  dissolved  in  sulphuric  acid.  Tlie  aluminium 
sulphate  thus  obtained  is  entirely  free  from  iron 
ind  can  command  the  highest  price  in  the  market 
'or  such  salts.  The  sodium  sulphite  is  passed 
)ver  to  the  pulp  milhfor  conversion  into  bisulphite 
'or  re-use. 

In  conclusion  this  problem  of  completely 
vorking  up  and  utilising  the  more  important  com- 
)Ounds  I'ontained  in  these  lyes  is  not  so  difficult  of 
■olution,  but  it  involves  the  adoption  by  sulphite 
)idp  manufacturers  of  a  series  of  chemical  opera- 
wns  which,  although  well  defined  in  character, 
'et  necessitate  the  investment  of  additional 
apital  in  plant  and  machinery,  and  perhaps  the 
aanufacture  of  some  additional  products  other 
han  those  named.  Few  manufacturers  seem  to 
ave  the  inclination  at  the  moment  to  embark  on 
uch  undertakings. 


HOUSEHOLD   AMMONIA, 

BY   J.    F.    SNELL. 

(Abstract.) 

Sixteen  samples  of  "'  Household  ammonia  " 
and  five  samples  of  "  Pure  ammonia,"  purchased 
at  ditTercnt  places  in  Eastern  Quebec,  were  sub- 
ndtted  to  analysis.  The  "  Household  ammonias  " 
varied  in  strength  from  110  to  11-8")  grms.  of 
ammonia  per  lOH  c.c.  (average,  4-53  grms.),  and 
the  "  I'ure  ammonias  "  from  221  to  24-2  grms. 
per  100  c.c.  (average  34-40  grms.),  whilst  the  cost 
per  pound  of  ammonia,  NH3,  varied  from  $1.22 
to  $11.90  (average  $4.(>9)  and  from  $0.99  to  $1.40 
(average  ,$1.16)  respectively. 
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THE    VALUE    OP   SEAWEEDS   AS   BAW 
MATERIALS   FOR   CHEMICAL   INDUSTRY. 

BY    JAMES    HENDRICK,    B.SC. 

Round  our  coasts  seaweed  has  been  used  as  man- 
ure from  time  immemorial,  and  for  generations 
the  ash  of  seaweed,  or  kelp,  has  been  prepared  for 
industrial  use.  The  kelp  industry  has  luidergone 
many  vicissitudes  during  the  past  hundred  years. 
At  the  beginning  of  that  period  kelp  was  valued 
mainly  for  its  alkali,  and  was  used  in  the  glass  and 
soap  industries.  Its  great  rival  was  barilla, 
obtained  chiefly  from  Spain.  After  the  alkali  from 
both  of  these  was  displaced  by  that  made  by  the 
Leblanc  process,  kelp  became  important  as  a  source 
of  iodine  and  of  potash  compounds,  but  when  it 
had  to  meet  the  competition  of  iodine  from  the 
nitrate  beds  of  South  America  and  potash  salts 
from  the  German  mines,  the  industry  again  began 
to  languish,and  for  the  past  50  years  it  has  been  a 
struggling  decaying  industry,  though  it  has  always 
managed  to  survive  to  a  small  extent  in  the 
Western  and  Northern  Islands  of  Scotland  and  in 
certain  crofting  districts  of  the  coast  of  Ireland. 

Attempts  were  made  in  the  seventies  and 
eighties  of  last  century  liy  Mr.  E.  C.  C.  Stanford 
to  impro%'e  and  organise  the  seaweed  industry  of 
the  Western  Islands  of  Scotland.  Mr  Stanford 
published  in  the  "  Chemical  News  "  and  this 
Journal  *  several  papers  during  these  decades 
chiefly  on  products  derived  from  seaweeds,  such 
as  algin  and  alginic  acid .  The  firm  with  which  he 
was  connected  still  continues  to  play  a  leading 
part  in  the  Scottish  kelp  industry. 

The  Scottish  kelp  industry,  however,  in  spite 
of  the  efforts  of  Stanford  and  others,  has  always 

*  1862.  On  the  Mamifacture  of  Kelp,  (.\bstract.)  Chem.  News. 
5,  p.  167. 

1*76.  Distillation  of  Seaweed.     Chem.  News.     34,  p.  237. 

1877.  On  tlie  manufacture  of  iodine.  Chem.  Xews.  35, 
p.  172—175. 

1883.  On  Alinn  :  a  new  substance  obtamed  from  some  of  the 
commoner  species  of  marine  algse.  Chem.  News.  «7,  p. 
05^ 057  ■    p    267 — 269. 

1.884    On   ilcin.  Jour.  Soc.  Chem.  Indus.     3,  p.  297 — 303. 

1885.  Improvements  in  the  manufacture  of  Algm  and  other 
useful  products  from  seaweeds.  Eng.  Pat.  13,433,  Oct.  11,  1884. 
.A.bstract,  Jour.  Soc.  Chem.  Ind.,  4,  p.  594. 

1886.  On  Alginic  acid  and  its  compounds.  Jour.  hoc.  <^nem. 
Indus.     5,  p.  218 — 221.  ^       ,   ,.■  j 

1899  Improved  Pharmaceutical  preparations  of  soluble  and 
insoluble  alginates  of  metallic  and  other  bases.  Eng  Pat.  80,5, 
Feb.  18, 1899.     (Abstract.)    Jour.  Soc.  Chem.  Indus.     18,  p.  398. 
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been  a  poor,  primitive,  and  tmiUy  organised  in- 
dustrv.  at  anv  rate  so  far  as  the  production  of  the 
kelp  itself  is  loneerned.  The  kelp  is  proihio.d  in 
an  iuetVuient  and  badly  oi-iranised  manner  liy  a 
larjie  uumlier  of  small  makers,  the  crofters  and 
small  farmers  of  the  islands.  It  is  very  variable 
ir  qualitv  and  often  very  impure.  The  nveansof 
rollei-tiup  and  drviui;  the  seAweed  are  very  crude 
and  wastefid.  That  such  an  industry  iinds  a 
diflicultv  in  competing  with  higlily  organised  and 
well  cap'italisetl  modern  industries,  like  the  potash 
industrv  of  Germany  and  the  nitrate  industry  of 
youth  America,  is  not  to  be  wondered  at.  but  it 
does  not  follow  that  if  it  were  better  organised  and 
capitalised,  and  carrie<l  out  with  greater  skill  a,nd 
knowledge,  it  would  not  become  again  a  flourishing 
industry. 

That  it  is  not  impossible  that  such  a  trans- 
formation might  be  etTected  is  rendered  at  least 
open  to  consideration  by  what  has  t^iken  jilace 
e^ewhere.  Japan  has  in  quite  modern  times 
organised  a  seaweed  industry,  and  is  now  aT)le  to 
export  large  quantities  of  iodine  as  well  as  to 
supplv  her  own  markets,  and  is  also  able  to  pro- 
duce large  quantities  of  potash  salts.  .Still  more 
recentlv  the  United  States,  in  order  to  render 
themselves  independent  of  German  potash,  have 
been  making  extensive  investigations  into  the 
possibilities  of  the  seaweeds  of  the  Pacific  Coast 
as  a  somce  of  potash  salts,  and  have  started  to 
manufacture  manures  and  potash  salts  on  the 
large  scale  from  these  seaweeds. 

As  I  have  for  many  years  taken  an  interest  in 
the  use  of  seaweed  as  manure,*  after  the  outbreak 
of  war,  the  great  increase  in  the  price  of  potash 
manures  again  turned  my  attention  to  this  subject. 
Our  information  concerning  the  composition  of 
our  common  seaweeds  and  the  best  means  of  ex- 
tracting their  valualile  products,  is  very  defe<-tive, 
as  also  is  our  information  as  to  the  supplies  of 
seaweed  available,  the  rapidity  with  which  they 
will  renew  themselves  if  harvested,  and  the  cost  of 
harvesting,  drving.  and  burning  them  on  a  large 
scale.  I  therefore  set  myself  the  task  of  attempting 
to  obtain  further  information  on  certain  points, 
with  the  help  of  a  small  grant  from  the  Board  of 
Agriculture  for  Scotland  to  defray  out  of  pocket 
expenses.  In  order  to  clear  the  ground  for  an 
improvement  of  the  industry,  however,  much 
more  is  required  than  can  be  accomplished  by  the 
small  scale  laboratory  work  of  an  individual. 
We  require  to  deal  with  the  question  as  the  subject 
of  the  Pacific  seaweeds  is  being  dealt  witli  in  the 
United  States,  where  the  U.S.  Department  of 
Agriculture  t  with  its  great  means  and  staff  is 
employing  manv  of  its  workers  to  elucidate  different 
parts  of  the  proWem.  while  the  University  of 
California  Agricultural  Experiment  Station.*  with 
its  powerfuU  staff .  is  also  dealing  with  different 
aspects  of  the  many  scientific,  industrial,  and 
manufacturing  questions  on  which  information 
is  required  for  the  successful  foundation  of  an 
efficient  industry.  In  this  country  there  are  many 
who  have  not  yet  learned  that  great  industrial 
problems  cannot"  be  solved  in  a  moment  by  some 
sort  of  .scientific  sleight  of  hand,  but  only  by  long 
continued,  co-ordinated  efforts  of  various  experts 
who  approach  the  subject  from  different  points 
of  view,  and  whose  work  is  not  merely  pigeon- 
holed, but  at  once  followed  up  and  turned  to 
practical  account. 

•  S«e  "  The  t'se  and  Value  of  Se.a»eecl  as  Man'ire."  Trans. 
BiKhlanil  and  Agri.  Soc.     oth  Serip..).  X..  118—134,  1898. 

t  Potash  from  Kelj).  By  F.  K.  Cameron.  Report  Xo.  100. 
U.S.  Dept-  of  Agr.,  1915. 

♦Erfnomic  Value  of  Pacific  Coast  Kelps.  By  J.  S.  Burd.  1915. 
Bulletin  No.  248.     University  of  California  Agr.  Expt.  Station. 

Availability  of  the  .Nitrogen  In  Pacific  Coast  Kelps.  By  fJuy  R. 
Stewart.    J.  .\gric.  Research.     Vol.  IV..  No.  1,  April.  191.".,  p.  21. 

Organic  ConstituentB  of  Pariflr  Coast  Kelps.  By  D.  R.  Hoagland. 
J.  Agric.  Research.     Vol.  IV.,  No.  1,  April,  1915,  p.  39. 


Composiiion   of  our  common  seaweeds. 

In  the  United  States  during  the  past  few  years 
systematic  series  of  anahses  have  lieen  made  of 
tile  principal  seaweeds  which  grow  on  the  Pacilic 
Coasts,  and  the  average  composition  and  range 
of  variation  of  those  have  been  del erniined  with  a 
high  degree  of  certainty.  While  we  have  a  few 
individual  analyses  of  our  common  weeds,  which 
belong  to  quite  ilitTerent  families  from  those 
which  are  attracting  attention  in  .\merica,  so  far 
as  1  am  aware  no  systematic  series  of  analyses  of 
ninnbers  of  samples  taken  under  known  conditions 
have  been  made. 

lUiring  the  past  year  a  considerable  number  of 
analyses  of  our  principal  species  of  seaweeds  has 
Ijeen  made  in  my  laboratory.  The  samples  were 
taken  at  aU  the  dilTerent  seasons  of  the  year,  and 
from  various  places,  both  on  the  Atlantic  and 
North  Sea  Coasts  of  Scotland.  The  average 
results  of  these  analyses  together  with  the  range 
of  variation  found  for  eac-h  species  are  shown  m 
Tables  I.  to  VI. 

There  are  two  great  families  of  seaweeds  which 
are  found  round  our  coasts  in  sufficient  quantity 
to  be  of  economic  importance.  These  are.  first, 
dilTerent  species  of  the  genus  Fuctis.  which  grow 
in  abundance  between  tide  marks,  and  are  known 
by  such  names  as  black  wi-aik,  bladder  wrack, 
black  tang.  etc.  ;  and  second.  difTi-reiit  species  of 
the  genus  Lmuinaria,  which  grow  in  comparatively 
shallow  water,  but  lielow  low  water  mark,  so  that 
they  are  always  at  least  partly  covered  l>y  water, 
and  are  knowxi  as  drift  weed,  May  weed,  tangles, 
etc.  Of  these  the  Laminaria;  are  richer  in  both 
potash  and  iodine  than  the  Fuci,  anil  in  recent 
times  kelp  has  been  made  from  them  only.  At 
one  time,  when  kelp  was  of  value  as  a  source  of 
alkali,  Fuci  were  also  used,  but  when  the  value 
of  the  kelp  came  to  depend  on  the  iodine  and 
potash  it  contained,  the  use  of  Fuci  was  given  up. 

There  are  two  very  similar  species  of  Laminaria, 
L.  digitata  and  X.  stenophytla,  which  are  found  in 
abundance.  Of  these  L.  digitata  is  the  more 
abimdaut  and  the  more  important.  X.  stenophylla 
is  Viy  some  botanists  classed  as  merely  a  variety 
of  X.  digitata.  These  weeds  are  anchored  to  rocks 
and  stones  by  a  root  or  holdfast,  V>ut  in  stormy 
weather,  especially  in  winter,  they  are  torn  from 
their  anchorage  in  large  quantities  and  washed 
ashore.  The  weed  consists  of  a  stem  or  stipe  ami 
a  frond  or  leaf.  The  stems  are  known  as  tangles, 
and  are  gathered  in  large  quantities  in  the  kelp 
producing  areas,  and  dried  during  winter  and  early 
spring.  The  ash  of  these  forms  the  valuable 
variety  of  kelp  known  as  tangle  ash. 

The  fronds  of  these  plants  break  off  naturally  in 
spring,  and  when  there  is  a  suitable  wind  and  tide 
at  this  season  of  the  year  immense  quantities  of 
the  fronds  are  washed  ashore.  This  forms  what 
is  calknl  May  weed  or  driftweed.  This  is  dried 
in  the  kelp-prodvicing  areas  in  late  spring  and  early 
summer,    and   its   ash   forms   ordinary    kelp. 

In  Taldel.averageanalysesaregivenof  the  .stems 
and  fronds  of  L.dic;itata.  together  with  the  ran(;u 
of  variation  of  both.  As  it  is  dillicult  to  obtain 
mature  sjimples  of  X.  diijituta,  except  when  they 
are  washetl  ashore,  few  of  tlie  samples  analysed 
were  directly  cut  or  torn  from  the  rocks.  Most  of 
them  were  gathered  from  the  shore  where  they 
had  been  thrown  up  by  the  tide.  They  may 
therefore  have  been  knocked  about  in  the  water 
for  some  time.  Most  of  the  samples  also  wciw 
obtained  from  r(!inote  kelp-producing  districts  in 
the  Western  Islands  and  Northern  Lslands,  and 
sometimes  several  days  elapsed  Ijofore  they  reached 
the  laboratory.  .Several  of  the  earlier  samples 
were  undoubtedly  partially  dried  before  tney 
reached  me.  The  stems  do  not  dry  readily  and  the 
minimum  aiiKjunt  of  moisture  found  in  them  wa;- 
75-5%.     No  fresh  sample  gathered  from  the  rocks 
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however,  ami  transported  to  the  lalioiatory  under 
comiitions  which  would  certainly  prevent  loss  of 
moisture  contained  less  than  SO",,  of  moist iiro.  In 
the  case  of  the  fronds  only  5ti-88"„  of  nioistiu-e 
was  foini<l  in  one  sample,  but  |)rol>aI)ly  the  moisture 
iu  fresh  samples  does  not  fall  below  70",,. 

Table  III.  j;ives  similar  analyses  of  L.  slciiojihylla. 
This  species  is  more  readily  olitained  dir(!Ct  from 
the  rocks  as  it  frrows  very  close  to  low-water  mark. 
The  samples  were  all  olitained  under  such  con- 
ditions that  it  is  certain  that  very  little  moisture 


could  have  been  lost  before  they  reached  the 
lalioratory.  They  therefore  more  nearly  represent 
the  true  maxiiiuim.  minimum,  and  average  of 
moi.sturc  which  may  be  expect  ed  in  fresh  Samples. 

Tal>les  II.  and  IV.  give  a  summary  of  the  same 
analyses  for  L.  (lit/itala  and  L.  stenopliylhi  but 
calculateil  to  penimtages  of  the  dry  matter. 

A  comparison  of  the  figures  in  Tables  1.  and  II. 
with  those  in  Tables  III.  and  IV.  shows  the 
great  similarity  in  composition  of  L.  digitaia  and 
X.  stenophylla  both  as  regards  stems  and  fronds 


Table  I. 
Composition  of  Laminaria  digitaia. 


Maximum. 


Minimum. 


Stems. 


Fronds. 


Stems. 


Fronds. 


Average. 


Stems. 

!.■> 
samples. 


Fronds. 

12 
samples. 


Water 

•Organic  matter   

Ash  soluble  in  water   

.\sh  insoluble  in  water,  but  soluble  in  dilute  HCl. 

Siliceous  matter 

•ContainiUB  nitrogen    

In  gotubte  ash  : — 

Potash 

Soda 

Sulphuric  anhydride 

Total  halogen  as  chlorine 

Iodine 


84.70 
12.12 
6-78 
1-94 
0-21 
0.31 

2-92 
1-30 
0-95 


84-68 
32-66 
7.41 
2-63 
0-42 
059 

2.51 
1-55 
1-46 
2-54 
0-170 


75-50 
8-62 
3-56 
0-78 
0.02 
015 

1-18 
0-62 
0-34 

0-65 
0-072 


56-88 
9-81 
2-64 
0-66 
0-01 
018 

0.65 
0-36 
0-46 
0-68 
0-023 


82-90 
10-99 
4-80 
1-21 
0-10 
0-22 

1-83 
0-90 
0-48 
1-75 
0-094 


75-00 
19-69 
4-06 
1-06 
0-19 
0-29 

1.17 
0-96 
0-74 
1-36 
0-084 


Table  II. 
Composition  of  dry  matter  of  Laminaria  digitaia. 


Maximum. 

Minimum. 

I                 Average. 

Stems.       '      Fronds. 

Stems. 

1 

Fronds. 

Stems. 

15 
samples. 

Fronds. 

12 
samples. 

•Organic  matter    

70°59 

30-54 

11-48 

2-17 

1-64 

0/ 
86'°84 
30-96 
9-32 
1-78 
2-06 

0/ 
55°81 
21-92 
4-72 
0-11 
0-93 

7-00 
3-80 
2-17 
3-87 
0-455 

% 
62-08 
9-27 
2-59 
0-05 
0-71 

2-26 
1-09 
1-89 
2-38 
0-098 

64°25 

28.08 

7-08 

0-59 

% 
77.99 

Ash  soluble  in  water   

Ash  insoluble  in  water,  but  soluble  in  dilute  HCl. 

16-92 
(           4-33 

1-28       1           1-10 

t'li  toluWe  mh  :— 

Potash 

Soda 

12-67 
7-78 
5-46 

9-40 
7-86 
6-10 

10  66 
5-32 

2-81 
10-27 
0.552 

5-19 
4-06 
3-00 

Total  halogen  as  chlorine ... 

12-20                 12-51 
0-760                 0-482 

5-88 

Iodine    

0-329 

Compo 

Table  III. 
sition  of  Laminaria  s 

tenophylla. 

Maximum. 

Minimum. 

Average. 

Stems. 

Fronds. 

Stems. 

Fronds. 

Stems. 

8 
samples. 

Fronds. 

8 
samples. 

Water 

% 
85-70 
15-41 
4-97 
1-45 
0-30 

83°60 

21-55 

4-22 

1-38 

0-17 

% 
79-12 
8-75 
4-37 
0-70 
0-01 
0-13 

1-60 
0-62 
0-25 
1-52 
0033 

% 
74-02 
11-32 
3-38 
0-81 
0  01 
0-16 

0-72 
0-85 
0-34 
1-20 
0-050 

83°22 
11-04 
4-71 
0-96 
0-07 
0-17 

1.93 
0.82 
0.30 
1.82 
0.061 

% 
78-54 
16-74 

3-74 

Ash  insoluble  in  water,  but  soluble  in  dilute  HCl. 
Siliceous  matter  . 

0-93 
0-05 

Containing  nitrogen    . . . 

0-25        '           0-27 

2-19                   1-20 
1-01                    1-17 
0-39                     0-67 
2-01                    1-57 
0-098                 0-081 

0-21 

n  nliMe  aih  .-— 
Potash 

0-94 

Soda 

1-08 

Sulphuric  anhydride  

Total  halogen  as  chlorine 

Iodine    

0-50 
1-36 
0.064 
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Composition  o 

Table  IV. 
/  dry  matter  of  Laminaria  atenophylta. 

Maximum. 

Miniiuuiu. 

Averiige. 

Stems. 

Fronds. 

Stems. 

Fronds. 

Stems. 

8 
samples. 

Fronds. 

8 
samples. 

•Organic  matter   

Ash  soluble  in  water   

Ash  insoluble  in  w.iter.  but  soluble  in  dilute  HCl. 

Siiiotfous  matter 

'Containing  nitrogen    

73°80 

33-57 

7-42 

1-56 

1-26 

15-16 
6-03 
1-91 

13-56 
0-501 

% 
82-94 
25-75 

5-42 

0-84 
1-55 

7-31 
7-12 
2-67 
9-71 
0-492 

60°15 

20-90 

4-84 

0-04 

0-86 

7-64 
3-17 
1-.59 
7. -28 
0-236 

°i 
69-03 
13-20 
3-67 
0-03 
0-61 

2-74 
4-49 
1-69 
5-31 
0-205 

65"27 

28-64 

5-72 

0-37 

0-98 

11-85 
4-98 
1-78 

11.13 
0-355 

% 
77-53 
17-Bl 
4-37 
0-19 
1.05 

4-54 
5-09 
2-35 
6-56 
0.304 

In  toiuNe  (uh  : — 

Pota.ih 

Sod* 

Total  halogen  as  chlorine 

Iodine    

Compc 

Table  V. 
)sition  of  chief  varieties  of  Fucus. 

Maximum. 

Minimum. 

Average. 

Fucus 

Fucus 

Fueui 

Fucut 

Fucus 

Fucus 

Fucus 

Fucus 

Fucus 

cesicutosus. 

nodosus. 

Sfrrattit 

tesicuionis. 

nodoaus. 

serratus . 

vesicitlostts. 

nodosus. 

serratus. 

8 
samples. 

10 
samples. 

8 
sample 

% 

«/ 

% 

% 

^,' 

0/ 

% 

% 

% 

Water 

74-15 

77.07 

78-89 

60-40 

65-17 

70-89 

6812 

69-60 

73-63 

•Organic  matter    

30-54 

28-45 

25-63 

21-19 

17-41 

15-74 

25-50 

24-14 

20.70 

Ash  soluble  in  water   

5-20 

5-73 

4-75 

3-78 

4-42 

3-83 

5-02 

4-89 

4-1  :i 

Ash  insol.  in  water,  sol.  in  dil.  HCl. 

1-93 

2-16 

1-62 

0-55 

0-76 

0-98 

1-13 

1-24 

1-111 

Siliceous  matter 

0-39 

0-38 

0-86 

0-07 

0-ni 

0-02 

0-23 

0-13 

0-2'J 

'Containing  nitrogen    

0-Rl 

0-39 

0-46 

0-16 

0-19 

0-23 

0-32 

0-29 

0-30 

In  goluble  a9h  : — 

Potash   

1-23 

0-95 

1-12 

0-71 

0-53 

0-86 

0-94 

0-79 

0-98 

Soda 

2  03 

203 

1-28 

1-17 

1-32 

1-12 

1-36 

1-59 

l-Ill 

2-86 
1-65 

1-91 
1-23 

1-33 
1-35 

1-37 
0-55 

1-34 
0-83 

0-89 
0-fl.S 

1-7R 
1-04 

1-59 
1-01 

1-ni 

Total  halogen  as  chlorine 

1-111 

Iodine    

0-026 

0-067 

0-019 

0-004 

0-012 

0-008 

0-010 

0-026 

0-013 

The  figures  also  show  that  the  stems  are  much 
richer  than  the  fronds  in  total  ash  constituents 
and  especially  in  potash  and  chlorine.  In  iodine 
there  is  no  great  difference. 

In  the  stems  on  the  average  35  %  of  the  dry 
weight  consists  of  ash  constituents  and  in  both 
species  the  average  percentage  of  potash  is  over 
10.  In  L.  stenophylla  the  average  potash  amounts 
to  nearly  12"n  f^nd  the  niaximuna  is   15-l<i"u. 

Uigh  as  these  percentages  of  ash  and  potash  are, 
they  do  not  ecjual  those  found  in  some  of  the 
Giant  kelps  of  the  Pacific  Coast.  There  was  found 
in  the  dry  matter  of  51  samples  of  Nereocystis 
luetkeana  analysed  in  the  laboratories  of  the 
Bureau  of  Soils,  U.S.  Department  of  Agriculture, 
an  average  of  total  soluble  salts  4(5-9%,  potash 
201"o.  iodine  Olli^t,.  .Vnother  of  the  more 
important  of  these  great  Pacific  seaweeds  is 
Macrocyslis  pyriferu.  and  58  samples  of  this, 
analvsed  in  the  .same  laboratories,  gave,  on  the 
average,  total  .soluble  salts  30-0%,  potash  12-6%, 
iodine  0-23",,.  These  averages  are  for  lioth  stems 
and  fronds  taken  together,  but  as  in  the  case  of 
Laminarice,  these  I'acific  seaweeds  liave  higher 
percentages  of  potash  in  the  stems  than  in  the 
fronds,  and  individual  samples  of  tlie  stems  of 
A'ereorynllH  are  recorded  to  have  contained  30% 
of  potash  in  the  dry  matter.  On  the  other  hand 
both  the  stems  and  the  fronds  of  our  Laminarice 
contain  far  more  iodine  than  the  American  sea- 
weeds. 

Fresh  clean  stems  of  Laminarice,  tangles,  un- 
mixed with  sand,  if  dried  and  ground,  would  form 


a  manure  of  considerable  value.  Such  a  materi; 
would  contain  on  the  average  about  10",,  of  potas 
and  1%  of  nitrogen.  In  Aini^rica  steps  have  bi-i 
taken  to  place  on  the  market  m.amires  preparr 
by  drying  and  grinding  the  Pacific  coast  soaweci 
referred  to  above.  The  iodine,  which  in  tli 
country  is  in  ordinary  times  the  most  valuali 
material  obtained  from  seaweed,  is  lost  it  the  si'i 
weed  is  treated  in  this  way.  But  in  Amerii 
tliey  propose  to  prepare  manures  from  seawci 
on  a  very  large  scale,  and  if  the  iodine  were  al 
olitained  from  all  the  weed,  the  amount  product 
would  lie  greater  than  the  market  could  absor 
and  in  any  case  the  amount  of  iodine  present 
much  smaller  than  in  our  weeds. 

In  the  stems  of  Laminaria'  the  potash  is  on  tl 
average  dovible  the  .soda  ;  on  the  other  hand  in  li 
fronds  the  percentages  of  potash  and  soda  are  vc 
similar.  In  the  a.sh  of  lioth  stems  and  fronds  t' 
percentage  of  chlorine  greatly  exceeds  that 
sulphuric  anhydride,  bvit  flus  (ixcess  is  niu 
greater  in  the  stems  than  in  the  fronds. 

These  analyses  show  that  the  stems  of  Laminar 
(tangles)  will  yield  an  ash  nuich  richer  in  pota 
than  the  fronds,  and  that  in  the  stems  the  sohil 
ash  will  consist  to  a  large  extent  of  potassic 
cliloride.  Tlie  ash  of  the  fronds  will  contain  lii 
potash  and  more  soda,  and  though  these  alkii; 
will  he  presf^ut  mainly  as  i-hlorides  a  consideral| 
pi-oportion  of  sulphate  will  also  be  found. 

.\s  stated  above,  analyses  were  made  of  samp 
collected  at  all  seasons  of  the  year.  No  wide  a 
characteristic   dilterences  were   found   in  samp' 
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Table  VI. 
Composition  of  dry  vialter  of  chief  varieties  of  Fucua. 


Maximum. 

iM 

ninuiin. 

Average. 

% 

Fucu» 
t^esicutosue. 

i'ucus 
nodosu*. 

Fueus 
aerratui. 

Fucua 
veticidosus. 

Fucus 
noiotui. 

Fucut 
lerratua. 

Fucus 

veticulonis. 

8 

samples. 

Fucus 
nodosus. 

10 
samples. 

Fucus 
terrains. 

8 
samples. 

•Organic  matter      

% 

82*19 

19-37 

5-84 

1-30 

3-76 
5-09 
7-21 
5-02 
0-103 

% 

81-68 

20-37 

6-41 

1-34 

1-66 

3-01 
7-19 
5-83 
5-32 
0-238 

% 

80-98 

20-39 

5-56 

2-94 

2- 18 

5-28 
5-78 
4-58 
6-01 
0-067 

% 

77-14 

14-65 

2-15 

0-22 

054 

2-!)8 
3-71 
4-53 
2-11 
0-013 

% 
75-88 
14-33 

2-71 
0-05 
0  60 

1-27 
4-38 
4-40 
2-67 
0-042 

% 

74-54 

1294 

3-78 

006 

0-72 

2-72 
3-99 
2-89 
3-40 
0-024 

% 

80-10 

15-62 

3.54 

0.74 

0-99 

2-94 
4-25 
5.47 
3.24 
Q.034 

% 

79-31 

16-21 

4.05 

0-43 

0-98 

2-58 
5-38 
5-28 
3-39 
0-086 

% 
78.63 

Ash  soJuhle  in  water   

Ash  hisol.  in  water,  sol.  in  dil.  HCl. 
Siliceous  matter    

15.87 
4-51 
0-99 

•Containing  nitrogen     

119 

In  soluble  ash  :  — 

Potash   

Soda 

3.77 
4.57 
3-86 

Total  halogen  as  chlorine 

Iodine    

4-56 
0-048 

Table  VII. 
Composition  of  ash  of  seaweed. 


Ash  in  weed     Potash  (K,0) 
as  receivefl.            in  ash. 

Potash  as 
K.SO4. 

Iodine  in 
ash. 

Lb.  iodine 

per  ton  of 

ash. 

Laminaria  digitata  (stems) ; — 

% 

8-19                     35-62 
4-76                     20-10 
6-09                     29-89 

10-46                     26-50 
3-75                     16-80 
5-31                     23-34 

6-15                     39-31 
5-47                     27-07 
5-75           1          .^3-73 

O' 

65-94 
37-21 
55-34 

49-05 
31-10 
43-19 

50-11 
62-45 

43-65 
30-08 
36-84 

29-53 
17-53 
23-81 

38-54 
22-68 
27-67 

38-43 
26-49 
32-51 

2-15 

1-056 

1-548 

2-729 

0-39 

1-697 

1-581 
0-594 
1-045 

1-725 
0-958 
1-364 

1-159 
0-217 
0-418 

0-558 
0-069 
0-177 

0-30 
0-12 
0-220 

48-16 
23-65 
34-68 

Minimum 

Average  (15  samples)  .                     .... 

Lamvuiria  digilata  (fronds) ; — 

Maximum    . .                                       .    . 

61-13 

.Minimum 

8-74 

Laminaria  stenopfiytla  (stems) ; — 

Minimum              .            ....        ... 

13.31 

Average  (8  samples) 

''3.41 

Laminaria  stenophuUa  (fronds) ; — 

Maximum    

5-25 
4-26 

4-72 

S-02 
5-53 
6-19 

9-06 
4-66 
6-38 

6-64 
4-88 
5-60 

23-58 
16-25 
19  90 

15-95 

9-47 

12-86 

20-82 
12-26 
14-95 

20-76 
14-31 
17-57 

38-64 

.■Vverage  (8  samples)           

30-55 

Funis  nodosus  : — 

Maximum    .          .            

25-96 

Minimum 

4-86 

Fucus  vesiculoxus  : — 

12-50 

Minimum 

1-55 
3-96 

Fucus  serratvs : — 

Maximum    

Minimum 

Average  (8  samples) 

6-72 
2-69 
4-93 

Table  VIII. 
Analyses  of  kelp  sa7nples. 


1914. 

1915. 

Tangle  ash. 

Kelp. 

Kelp. 

Distinguishing  mark. 
Place  of  origin. 

D 
Heisker 
'Island. 

S.  Hist. 

A 

N.  Uist. 

E 
S.  Uist. 

B 
N.  Uist. 

C 

N.  Cist. 

G 

S.  Uist. 

H 

Benbe- 

cula. 

I 

Benbe- 

oula. 

J 
N .  Uist. 

K 

N.  Uist. 

Mineral  matter  sol.  in  water 

Mineral    matter     insol.    in 

water,  but  sol.  in  dil.  HCl. 

Siliceous  matter 

Soluble  in  uater  : — 
Potash 

% 
61-99 

16-97 
11-67 

24-05 

10-44 
4-00 
0-54 

19-45 
0-90 

20-26 

% 
55.26 

19-43 
12-90 

20-69 
8-90 
4-19 
0-61 

21-80 
1-19 

26-66 

0/ 
59-54 

28-78 
6-97 

21-96 

16-85 
2-68 
2-26 

25-67 
0-55 

12-42 

% 
57-04 

23-06 

7-84 

15-10 
13-68 
10-42 

0-30 
20-23 

0-67 
15-01 

20-70 

29-94 
27-59 

5-17 
2-55 
8-11 
0-25 
1-60 
0-10 
2-13 

% 
^1-25 

29-59 
15-53 

8-51 
10-05 
6-65 
012 
8-84 
0-30 
6-72 

0, 
"0 

61-66 

24-16 
6-64 

19.24 
9.45 
9-04 
0-24 

22-35 
1-14 

25-63 

% 
69-08 

23-55 
1-02 

8-98 
15-93 

9-79 

1-49 
27-83 

0-58 
12-95 

0/ 
70^16 

15-63 
8-28 

10-32 

15-02 
7-91 
0-96 

30-36 
0-59 

13-31 

% 
43.59 

40-65 
11-23 

8-97 
9-37 
5-37 
1-33 
16.16 
0-41 
9-20 

% 
59.06 

31-12 
5-57 

10-84 

Soda 

Sulphuric  anhydride 

Sulphur  as  sulphide   

Total  halogen  as  chlorine 

Iodine    

Lb.  iodine  per  ton       ... 

10-90 

10-49 

0.54 

20.52 

0-37 

8-29 

570 
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either  of  stems  or  of  fronds  collected  at  one  season 
compared  with  those  ooUeoted  at  another.  It 
does  not  foUow.  however,  that  there  are  not  difVer- 
enees,  for  the  numher  of  samples  collected  at  any 
one  season  was  comparatively  small  and  the 
individual  variations  between  ditl'erent  samples 
collected  at  the  same  season  are  cousideralile. 
It  would,  therefore,  reiiuire  a  mvich  more  exten- 
sive series  of  analyses  to  show  whether  there 
are,  on  the  averajre.  moderate  dilYerences  in 
composition  between  sjimples  collected  at  one 
season  as  compared  with  those  collected  at 
another. 

With  similar  reservations  it  may  be  stated  that 
no  characteristic  differences  were  found  between 
seaweeds  collected  on  the  Atlantic  coast  as  com- 
pared with  those  of  similar  kind  collected  ou  the 
North  Sea  coast. 

The  three  chief  varieties  of  Funis  found  round 
our  coasts  are  F.  vesiculosiis,  F.  tiodosus.  and 
F.  serrattis.  Analyses  of  these  calculated  on  the 
fresh  seaweed  and  on  the  dry  matter  are  given 
in  Tables  V.  and  VI. 

Talile  V.  shows  that  these  plants  contain  on  the 
average  less  moisture  and  more  combustible 
carbonaceous  matter  than  the  Layninarice.  The 
water  was  not  found  to  be  as  liigh  as  80°,,  in  any 
of  the  26  samples  analysed.  Some  of  the  samples 
had  undoubtedly  lost  a  little  moisture  before  they 
were  received  at  the  laboratory,  but  on  the  other 
hand  certain  of  the  samples  which  were  weighed 
out  in  the  laboratory  within  a  few  hoxirs  of  being 
cut  from  the  rocks,  and  which  had  been  meantime 
packed  in  such  a  way  tliat  they  could  not  lose  any 
moisture,  contained  under  70  °o  of  moisture.  It  is 
clear  then  that  these  seaweeds  contain  normally  a 
considerably  larger  percentage  of  dry  matter  than 
the  Laniinaria. 

On  the  other  hand  the  Fuci  are  much  poorer  in 
the  valuable  constituents  potash  and  iodine  than 
either  the  fronds  or  stems  of  Laminarice.  Of  the 
three  species,  F.  serratus  is  richest  in  potash,  and 
F.  nodosus  in  iodine.  But  only  F.  serratus 
averages  over  3°a  of  potash  in  its  dry  matter  and 
the  maximum  amount  of  potash  found  is  only 
5-28%.  In  all  three  species  there  is  on  the 
average    a    greater   percentage    of    soda    than    of 

gotash,  and  only  in  F.  serratus  is  the  chlorine 
igher  than  the  sulphuric  anhydride.  The  iodine 
in  all  three  species  is  under  01  "□  of  the  dry 
matter,  and,  except  in  F.  nodosus.  very  much 
under  it.  One  can  readily  understand,  therefore, 
why  the  use  of  these  species  in  making  kelp  was 
given  up  when  iodine  and  potash  came  to  be  the 
constituents  on  which  the  value  of  kelp  depended. 

Recently  dried  ground  seaweed  has  been  placed 
•on  the  market  in  this  country  as  a  manure.  Such 
samples  as  I  have  seen  consisted  almost  entirely 
of  ground  Fuci.  It  is  evident  that  such  a  material 
cannot  form  a  rich  manure.  Even  if  quite  dry 
and  free  from  silicious  matter,  it  cannot  be  expected 
to  contain  more  than  1  °o  of  nitrogen  and  3  %  of 
potash. 

Comjiosilion  of  the  ash  of  seatceeds. 

In  America  the  term  "  kelj)  "  is  applied  to  sea- 
weeds themselves,  but  in  this  country  the  term 
mean.s  the  ash  of  seaweeds.  This  ash  is  prepared 
in  a  crude  way  by  drying  the  tangles  and  drift 
weed  in  the  open  exposed  to  the  weather  and  then 
burning  the  dried  seaweed  in  an  open  fire  on  the 
ground  or  on  a  rough  hearth  made  of  stones. 
Further,  the  seaweed  is  collected  when  washed  up 
hy  the  tide  on  open  sandy  beaches,  and  it  is, 
therefore,  apt  to  contain  more  or  less  sand.  The 
beaches  of  most  of  the  districts  where  kelp  is  made 
con-sist  of  shell  sand,  and  therefore  the  sand  which 
is  mixed  in  greater  or  less  quantity  with  the  sea- 
weed, is  a  mixture  mainly  of  silica  and  calcium 
carbonate. 


A  number  of  samples  of  kelp  made  in  the  seasons 
IS)  11  and  1!'!.")  was  obtained  from  the  Western 
Islands,  and  analvses  of  these  are  given  in  Table 
VIII.  On  the  other  hau.l  in  Table  Vll.  the  chief 
figures  are  given  for  the  ash  of  the  samples  analysed 
in  the  laboratory.  In  preparing  the  ash  in  the 
laboratory  the  seaweed  was  biu-ned  at  low  red  heat 
in  a  mullle.  and  as  the  analyses  in  Tables  I.  to  \I. 
show,  lontained  little  sili(  ions  matter. 

Table  \'ll.  shows  that  ash  prepared  in  this  way 
contains  on  the  average  about  '.W\,  of  potash  iii 
the  case  of  stems  of  L.  diijitala  and  nearly  34  °<,  in 
the  case  of  stems  of  L.  steDopht/Ua.  Two  samples 
of  tangle  ash  shown  in  Table  VlII.,  tho\igb  both 
were  sent  to  me  as  st'lected  samples  ot  good 
quality,  contain  considerably  less  than  these  per- 
centages of  potash.  In  the  case  of  fronds.  Table 
VII.  shows  that  the  average  potash  of  the  a.sh  of 
L.  digitaUi  is  over  23",,  and  of  L.  .ileyiophylla  about 
20  "o.  but  mo.st  of  the  samples  of  kelp  in  Ta>)le  VIII. 
contain  much  less  than  20  °o  of  potash.  Similarly, 
in  the  case  of  iodine,  the  percentage  found  even 
in  the  l)est  samples  in  Table  Vlll.  is  much  below 
the  average  found  in  the  corresponding  .ish  samples 
prepared  in  the  laboratory.  It  is  evident,  then, 
that  kelj:)  and  tangle  ash,  as  ordinarily  produced, 
contain  far  lower  percentages  of  potash  and  iodine 
than  clean  samples  of  ash  of  the  stems  and  fronds 
of  Laminaria'  prepared  in  the  laboratory. 

Further,  the  analyses  show  thiit  kelp  varies  very 
greatly  in  quality.  While  a  few  of  the  sample.s 
contain  iiuite  fair  amounts  of  Vioth  potash  and 
iodine,  the  majority  are  low  in  lioth  constituents, 
and  some  are  so  poor  as  to  be  of  very  low  value 
indeed.  Talde  VIII.  shows  that  one  of  the  causes 
of  poverty  of  certain  samples  is  the  presence  of 
consideralde  quantities  of  sand.  While  some  of  the 
.samples  are  as  free  from  silicious  matter  as  could 
be  expected,  others  contain  quantities  which  are 
altogether  excessive.  Even  the  two  good  samples 
of  tangle  ash  contain  a  considerable  proportion  of 
this  impurity. 

Tahle  VII.  .shows  that  even  if  we  did  not  consider 
the  iodine  at  all.  clean  ash  of  Laminarire.  stems  or 
fronds,  would  form  a  valualile  potash  manure. 
At  the  present  time,  when  potash  is  quoted  at 
nearly  20s.  a  unit,  it  would  pay  well  to  prepare 
such  ash  for  direct  use  as  potash  manure.  .\s  a 
basis  for  a  permanent  industry,  however,  both 
potash  and  iodine  .shoidd  be  taken  into  account. 
The  amount  of  iodine  present  is  on  the  average 
very  great,  especially  in  the  ash  of  the  fronds  of 
L.  digitata.  in  which  it  averages  38  lb.  per  ton,  in 
spite  of  the  fact  that  two  of  the  twelve  samples 
analysed  contained  an  abnormally  low  proportion 
of  iodine.  It  may  Ije  noticed  that  the  range  of 
variation  of  iodine  is  very  great. 

In  America  the  whole  of  the  Pacific  coast  has 
been  carefully  surveyed  and  mapped  as  to  the 
occurrence  and  extent  of  seaweed  beds  or  groves. 
Estimates  have  also  been  made  of  the  annual  crop 
of  valuable  seaweeds  which  could  be  harvested. 
In  the  case  of  certain  districts  the  crop  amounts 
to  millions  of  tons.  Similar  surveys  require  to  be 
made  in  this  country. 

In  order  to  avoid  admixture  with  sand,  the  sea- 
weeds on  the  Pacific  coast  are  not  gathered  from 
the  beaches,  but  are  harvested  by  speciallv 
equipped  barges.  The  same  type  of  harvester 
would  protiably  not  be  suitable  for  work  on  our 
coasts,  but  there  seems  no  reason  why  methods 
of  harvesting  suitable  for  our  conditions  should 
not  be  devised.  At  any  rate  if  a  survey  shows  thai 
great  quantities  of  seaweeds  are  available,  there  i» 
a  good  case  for  further  inquiry  and  experiment 
At  present  the  kelp  producers  are  entirely  at  thi- 
mercy  of  tlu;  we;ither  for  a  crop.  If  suitable  wind- 
do  not  blow  there  is  no  cast  of  weed.  If  it  "■ 
practicable,  as  in  America,  to  reap  the  crop  of  seA 
weed  by  means  of  a  harvester,  it  would  make  thi 
supply  not  only  cleaner,  but  more  certain. 
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If  we  turn  to  the  figures  for  the  ash  of  Fiicts  in 
Tahle  VII.  we  see  that  even  F.  nocJosus  contains  on 
the  average  nearly  13 °(,  of  potash,  or  as  much  as 
is  contained  in  tlie  well  known  potash  manure 
Kaiuit.  As  the  ditYerent  Fuci  are  generally  found 
mixed  totiethi'i-,  it  Fticiis  ash  were  prepared,  it 
would  probably  l)e  a  mixed  ash.  The  mixed  ash 
of  the  three  species  would  on  the  average  contain 
about  lo°o  "f  potash.  At  the  preseni;  time  such 
a  material  would  form  a  very  valuable  potash 
mamire. 

Furi  contain  so  little  iodine  that  they  do  not 
seem  worth  further  consideration  in  connection 
with  a  permanent  kelp  industry,  but  as  a  tem- 
porary expedient  diiring  the  present  scarcity  of 
potash  manures,  it  would  probably  pay  kelp 
makers  well  to  dry  and  burn  Fucus.  These 
seaweeds  can  be  olitained  round  many  parts  of  the 
coast  where  Lamhuiria-  cannot  be  olitained.  and 
they  can  lie  gathered  at  many  times  when  drift- 
weed  and  tangles  are  not  to  be  had.  They  are 
more  readily  dried  than  Lamimirice,  for,  as  we 
have  seen,  they  contain  less  moisture,  and  are  not 
so  thick  as  tangles.  Before  the  war,  good  kelp 
was  worth  some  £5  per  ton  to  the  producers  ; 
at  present  the  ash  of  Fucus  if  sold  for  its  potash 
alone,  and  if  it  is  clean  and  well  made,  is  worth 
much  more  than  this  figure. 

The  loss   of   potash   inid  iodine  i»  the  manufacture 
of  kelp. 

It  has  been  shown  above  that  kelp  and  tangle 
ash  contain  much  lower  percentages  of  potash  and 
iodine  than  are  contained  in  pure  carefully  pre- 
pared samples  of  ash  of  driftweed  and  tangles, 
a"hd  that  though  this  poverty-  is  in  part  due  to  the 
dilution  of  the  kelp  and  tangle  ash  with  sand, 
this  is  not  sufficient  to  account  for  the  low  quality 
of  most  samples,  which  can  only  be  due  to  serious 
losses  of  potash  and  iodine  during  preparation. 
There  are  two  obvious  ways  in  which  such  loss 
can  take  place:  (1)  soluble  constituents  may  be 
washed  out  by  exposure  to  the  weather  during 
the  drying  of  the  seaweed,  and  (2)  constituents 
may  be  lost  or  rendered  insoluble  during  burning. 

Two  samples  of  tangles  which  had  been  air- 
dried  in  the  ordinary  way  for  the  manufacture  of 
tangle  ash  were  analysed  during  the  course  of  my 
investigations.  One  of  these.  Sample  No.  11, 
contained  24-5  °o  of  moisture,  and  the  other. 
Sample  No.  27,  contained  290 °o  of  moisture. 
These  were  carefully  prepared  samples  which  were 
said  to  have  been  prepared  without  any  excessive 
exposure  to  weather,  and  were  considered  to  be  of 
good  quaUty.  The  composition  of  their  dry 
matter,  stated  in  the  usual  form,  is  shown  in 
Table  IX. 

Table  IX. 
Air  dried  tangles.    Composition  of  dry  matter. 


Reference  No.  of  Sample.                j 

11 

27 

■ 
Organic  matter 

7^7 
13.78 

7-79 
0-16 

% 
74-29 

.ish  soluble  in  water , 

ksh  insoluble  in  water,  but  soluble 
in  dilute  HCl 1 

19.39 

Siliceous  matter 

IJontaining  nitrogen 1 

0-46 

100-00 
1-62 

2-07 
0-62 
2-86 
4-05 
0-256 

100-00 
1-51 

1  toluble  ash  :— 
Potash 

6-04 
4-82 
2-85 
6.34 
0-389 

Sod*   ■    ■   ! 

1  Sulphuric  anhydride    ' 

!  Total  halogen  as  chlorine f 

lodtae 

1 

I  ^^*    potash,     soda,     chlorine,     and    iodine    in 
Pth  these   samples  are  low   in   comparison   with 


the  averages  in  Table  II.,  indeed  in  both  samples 
the  potash  and  iodine  are  both  below  the 
minima  found  in  the  samples  recorded  in 
Taljle  II.  On  the  other  hand  (he  organic 
matter  and  the  nitrogen  are  both  high.  It  is 
therefore  verj-  jjrobable  that  both  samples  had  , 
lost  soluble  constituents,  including  both  potash 
and  iodine,  during  drying.  Sample  No.  11  had 
lost  much  more  seriously  than  Sample  No.  27, 
and  contained  only  a  fraction  of  the  normal 
amount  of  potash.  In  neither  case  is  the  loss  of 
iodine,  as  compared  with  the  average,  so  serious 
as  the  loss  of  potash.  This  is  especially  noticeable 
in  the  case  of  No.  11,  in  which  the  potash  is  only 
about  one-fifth  of  the  average  while  the  iodine  is 
about  half  the  average.  It  will  be  shown  later 
that  the  potash  is  more  readily  leached  out  of 
seaweed  by  cold  water  than  the  iodine. 

These  two  analyses,  so  far  as  they  go,  indicate 
that  very  serious  loss,  especially  of  potash,  may 
take  place  during  the  drying  of  seaweed.  Much 
more,  however,  is  needed  to  establish  what  is  the 
magnitude  of  the  loss  which  actually  takes  place 
in  practice.  A  considerable  number  of  experi- 
mental dryings  would  require  to  be  made  under 
the  conditions  of  practice.  The  materials  dried 
would  require  to  be  weighed  and  average  samples 
taken  for  analysis  at  the  start  and  at  the  finish. 
I  am  at  present  carrying  out  some  experiments  on 
these  lines,  but  much  more  than  I  have  at  present 
means  to  attempt  requires  to  be  done. 

It  is  also  in  my  opinion  important  that  experi- 
ments should  be  made  on  a  large  scale  on  artificial 
dr>-ing  and  the  cost  of  such  treatment  deter- 
mined. In  the  United  States  the  drying  of  sea- 
weed is  all  being  done  by  means  of  modern  steam- 
heated  drying  plant.  In  any  case,  the  drying  of 
tangles  at  least,  which  are  collected  and  dried 
during  the  «-inter,  should  be  carried  out  under 
cover.  Cheap  erections  which  will  keep  out  the 
rain  so  as  to  prevent  the  washing  away  of  soluble 
constituents  while  they  let  the  air  circulate  freely, 
are  all  that  is  required.  The  tangles  might  also  be 
burned  under  cover  and  the  heat  of  the  com- 
bustion used  to  assist  in  drying  fresh  tangles. 

The  losses  which  take  place  during  burning  also 
require  to  be  determined  by  large  scale  experi- 
ments carried  out  under  the  ordinary  conditions 
of  working.  It  is  commonly  said  that  if  the  kelp 
fires  are  allowed  to  become  too  fierce  serious  loss 
takes  place  by  volatilisation,  and  the  makers  are 
advised  to  burn  at  a  low  temperature  and  not 
to  allow  the  ash  to  become  slagged.  The  samples 
of  kelp  whicii  I  saw  in  the  Western  Islands  were 
not,  generaly  speaking,  badly  slagged,  but  seemed 
to  have  been  produced  at  a  moderate  temperature. 
So  far  as  I  saw  the  actual  kelp  burning  and  con- 
versed with  the  burners,  they  seemed  to  be  aware 
of  the  importance  of  keeping  a  slow  fire. 

Meantime,  a  few  laboratory  experiments  have 
been  made  on  the  effects  of  temperature  on  the 
composition  of  seaweed  ash.  The  seaweeds  were 
all  burned  in  porcelain  basins  in  an  ordinary  gas- 
heated  muffle,  and  the  temperatures  were  approx- 
imately measured  by  observing  whether  substances 
of  known  melting  point,  namely,  zinc,  aluminium, 
sodium  chloride,  and  potassium  sulphate,  were 
melted  or  not.  Five  experiments  were  made  on 
the  same  sample  of  tangles  and  the  results  are 
shown  in  Table  X.  In  the  first  three  experiments 
the  dried  gi'ound  seaweed  was  ignited  without 
admixture.  In  experiment  (a)  the  temperature 
was  not  allowed  to  exceed  a  low  red  heat,  and 
probably  did  not  rise  above  500'  C.  The  ash 
obtained  in  this  way  was  loose,  friable,  and  dark 
in  colour.  This  was  the  method  used  in  pre- 
paring the  ash  for  analysis  through  all  the  series 
of  analvses  of  seaweed  samples  recorded  above. 
It  was  found  that  when  burnt  in  this  way  no 
iodine  was  lost,  for  check  experiments  were  made 
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in  which  the  seaweed  was  charred  below  red  heat 
in  presence  of  excess  of  alkali,  without  obtaining 
a  lii^her  percentage  of  iodine. 

In  experiment  (li)  the  seaweed  was  burned  at  a 
low  red  neat  and  then,  at  thcend.tlu'  toniporature 
was  allowed  to  rise  to  a  briiiht  red  till  the  seaweed 
ash  fused  The  ash  obtained  in  this  way  was 
solid  and  dark  in  colour. 

In  experiment  (c)  the  toinperaturo  was  quickly- 
raised  to  brijrht  red  heat  aiul  the  ash  was  heated 
at  this  teniperaturt^  for  3  hours.  The  temperature 
of  the  munte  was  sutticient  sliirhtly  to  fuse  crystals 
of  sodium  chloriiie.  but  potassium  sulphate  was  not 
affected.  The  temperatm-c  was  therefore  proliably 
about  !S00°  C.  The  ash  obtained  was  fused  and 
nearly  white. 

Table  X. 

Effect  of  temperature  of  ignition  on  cotnposUion  of 

seaiceed  ash. 

Per  cent,  of  dry  tangles. 


Ignited  without 
adniLxturc. 


Total      residue 
imition    

Water  soluble  ash 

Potasli 

Sod.i 

Sulpliuric  anhydride 

Total       halogen 
chlorine   

Iodine    


after 


(a) 


32-87 

28-24 

11 --.i 

3-96 

2-41 

10-48 
0-50 


(b) 


32-37 

26-53 

11-50 

4-00 

2-28 


(c) 


27-03 

11-54 

3-36 

2.39 


10-16       10-29 
0-453      0-49 


Mixed  with 

silica  and 

calcium 

carbonate. 


(d) 


26-63 
11-17 
3.48 
2.13 

9-90 
0-479 


(e) 


23-74 
9-85 
3-17 
2-61 

8-96 
0-336 


Table  X.  shows  that  no  serious  loss  of  either 
potash  or  iodine  took  place  even  in  (c).  It  seems 
then  that  seaweed  may  be  burned  at  a  full  red 
heat  till  the  ash  is  quite  fused,  without  any  serious 
loss  of  either  potash  or  iodine,  provided  the  weed 
is  not  mixed  with  any  impurity. 

As  a  rule  seaweed  gathered  on  the  beaches  of  the 
Outer  Hebrides  is  mixed  with  some  shell  sand. 
In  experiments  (d)  and  (e)  the  effect  of  such  an 
admixture  was  tested.  On  a  priori  grounds  it 
was  considered  that  such  an  adnuxture  might  cause 
loss  through  the  acid  silica  driving  off  iodine  at  the 
temperattire  of  the  fire,  and  through  the  silica 
fusing  with  lime  from  the  shells  and  with  potash 
from  the  .seaweed  to  form  an  insoluble  glass. 

The  seaweed  was  mixed  before  ignition  with  10  % 
of  its  weight  of  a  mixture  of  90  "o  of  fine  sand 
and  ICo  ff  pure  precipitated  chalk.  The  dry 
seaweed  had  therefore  admixed  with  it  9%  of 
silica  and  1  "^  of  calcium  carbonate. 

In  experiment  (d)  the  mixture  was  fir.st  charred 
at  the  lowest  possible  temperature  and  the  tem- 
perature was  then  gradually  raised  till  it  reached 
bright  red  heat,  the  temperature  at  which  sodium 
chloride  just  began  to  melt.  The  ash  was  fused 
and  formed  a  grey,  frothy  looking  f:lag. 

In  experiment  (e)  the  muffle  was  at  l)right  red 
heat  before  the  seaweed  mixture  was  put  in.  Tlie 
muffle  was  maintained  at  a  bright  reel  heat,  which 
melted  sodium  chloride  but  did  not  melt  pota.ssium 
sulphate,  for  four  hf>urs.  A  frothy,  fused,  almost 
white  ash.  was  obtained. 

The  table  shows  that  there  was  little  loss  in  (d) 
though  the  percentage  of  soluble  potash  was 
appreciaVily  lowered,  but  that  in  (e)  there  wa« 
considerable  loss  both  of  iodine  and  of  soluble 
potash.  It  is  probable,  therefore,  that  if  seaweed 
ash  ih  strongly  heated  for  a  considerable  time, 
along  with  a  mixture  of  silica  and  calcium 
carbfjnato,  Huch  as  shell  sand,  there  will  be 
considerable  loss  of  both  iodine  and  potash.     It  is 


important  therefore  that  so  far  as  possible  admix- 
ture with  s;ind  should  be  avoided.  Such  admixture 
is  avoided  if  the  seaweed  is  harvested  from  the 
water,  as  is  done  in  America,  and  not  collected 
from  a  -sjiudy  beach. 

Lf aching  of  potash  and  iodine  from  seaweed  by  tcatcr. 

Experiments  were  made  to  try  to  what  extent 
the  potash  and  iodine  can  be  leached  from  .seaweed 
by  water.  The  main  object  was  to  lind  wlicthor 
it  would  not  be  possible  to  extract  the  valuable 
constituents  from  the  seaweed  without  drying 
and   burning  it. 

The  lii-st  experiments  were  made  with  fresh 
tangles  which  were  cut  into  thin  slices.  These 
were  extracted  by  a  cold  diffusion  process  on  a 
principle  similar  so  that  which  is  adopted  in  the 
extraction  of  sugar  from  sugar  beet.  The  slices 
as  they  were  extracted  were  moving  in  the  opposite 
direction  to  a  current  of  water,  so  that  fresh  water 
first  meets  the  nearly  extracted  slices,  and  at  the 
other  end  the  solution  which  is  being  drawn  off 
finally  passes  over  fresh  slices.  The  slices  after 
extraction  were  dried,  weighed,  and  analysed, 
and  the  extracts  were  also  analysed.  It  was  foimd 
that  by  this  method  over  80°o"of  the  potash  could 
be  extracted,  81 -o%  in  one  experiment  and  81  0% 
in  another,  but  that  the  iodine  was  not  nearly  so 
well  extracted,  64-1%  being  obtained  in  "one 
experiment  and  only  48-6%  in  the  other. 

It  was  thought  that  pos.sibly  better  results 
would  be  obtained  if  the  tangles  were  first  dried 
and  ground,  but  even  worse  results  were  obtained 
in  this  way. 

Experiments   were   next   made   in   which   both 
stems  and  fronds  of  Lnv^inaria^  were  heated  with 
steam  under  pressure   in  an  autoclave  and  then 
extracted.      Both   L.   stcnophijlla  and   X.    ditjitata 
were   used    in    the.'^e    experiments.     The    seaweed 
was  first  put  through  a  mincer  and  well  pulped. 
Weighed  portions  were  then  placed  in  flasks  and 
steam-heated  for  half  an  hour  to  a  temperature 
of   150°  C.     After  heating,   the  pulps  were  much 
less  viscous  and  the  liquid  was  much  more  easily 
expressed  from  them  thanfrom  theun-heatedpulp. 
They  were  placed  in  cloth  bags  and  squeezed  in  a 
screw  press  which  expressed  liquid  equal  to  about 
60  to  65%  of   the  weight  of  the  original  sample.. 
The  pressed  pulp  was  then  moistened  with  water 
suiflcient   to  bring  it  back  to  its  original    weight 
and  after  being  allowed  to  soak  for  half  an  hour, 
was  again  pressed.      In  the  first  set  of  experiments 
which    were    made    with   stems   and   fronds   of  a 
sample  of   L.  sienophylla,  the  washing  with  water 
was  repeated  five  times,  but  in  the  second  set  of 
experiments,  made  with  a  sample  of  L.  digitala,  the 
washing  was  repeated  twice  only,  as  it  was  found 
that  after  two  washings  and  pressings  over  90  "„ 
of  potash  and  iodine  were  extracted.     The  whole 
of  the  extracts  were  analysed  separately  and  the 
residual  pulp  left  after  extraction  was  al.so  analysed. 
The  results  are  summarised  in  Tables  XI  and  XII- 
In    Talile    XI,    the    composition    of   the   original 
seaweed     is    given    alongside    the    total    material 
extracted,  calculated  as  a  percentageof  theoriginal 
seaweed.      In  Table   XII   the   percentage  of  each 
substance  found  in  the  extracts  and  in  the  extracted 
pulp  is  given.     The  figures  for  the  extracts  and  for 
the  extracted  pulp-i  were  determined  independently 
The  Tables  show  that  heating  in  an  autoclavf 
enables  tin-  iodine  to   be  much  more  thoroughl) 
extracted  than  when  a  process  of  cold  diffUBiot 
is   used.       The    potash    also    is    better    extractet 
by    this    method.     Probably   the    heating    break 
up  the  cells,  and  also  to  some  extent  hydrolysc 
their    constituents.      In    any    case    in    using   fhi 
process    over    90%    of    both    potash    and     iodin' 
was  extracted  from  both  stems  and  fronds.     Will 
more  efficient  presses  the  soluble  material  wouli 
be  .still  more  thoroughly  extracted.     It  is  notice 
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able  that  l>y  this  method  the  iodine  is  quite  as 
easily  aiul  thoi-ou^^hly  cxtr.icted  as  the  potash. 
Unfortuiiati'ly  this  method  extracts  a  very 
larjje  proportionof  organic  nuitler  from  botli  stems 
and  fronc's.  This  causes  no  dillieiilty  in  removing 
iodine  from  ihe  sohititin,  but  it  adds  j^reatly  to  the 
diflioihy  of  separating  potash  in  a  marketabU> 
condition.  Possilily  the  extracted  organic  matter 
miglit  itself  yield  Ijy-produets  of  value,  but  I  his  is 
a  point  which  requires  separate  investigation. 
The  solutions   obtained   were   dark   coloured   and 


Serious  difficulties  therefore,  would  have  to  be 
overcome  before  processes  of  extracting  undried 
seaweed  by  water  could  be  made  a  basis  of  a 
commercial  metliod  for  obtaining  potash  com- 
pounds. Much  further  cheuiical  investigation, 
botli  on  the  lalmiatory  scale  and  on  tlie  <-xperi- 
menljil  m.iiuifact  uring  sc-ale,  would  be  required 
to  solve  the  prolih-ms  involved.  Probably  the 
presence  of  organic  matter  would  not  .-eriously 
interfere  with  the  recovery  of  iodine  on  th(^  manu- 
facturing scale.     At  any  rate  no  serious  dilliculty 


T.\BI.K    XI. 

Material  extracted  in  ivater  after  heatimj  in  autoclave. 
Percentages  of  original  seaweed. 


Laminaria  stenophylla. 

Laminaria  digiiata. 

Stems. 

Fronds. 

Stems. 

Fronds. 

Original 
composition. 

Total 
extracted. 

Original 
composition. 

Total 
extracted. 

Original 
composition 

Total 
extracted. 

Original 
composition. 

Total 
extracted. 

Organic  matter    

.\sh  soluble  in  water 

.\sh  insol.  in  water,  but  sol. 

in  (lil.  HCl 

Potash 

So<U 

Sulphuric  anhydride 

Total  halogen  as  ciiloriue  . . . 
Iodine    

8-75 
4-80 

0-71 

2-12 

0-95 

0-25 

1-92 

0-033* 

0-134t 

4-& 
4-63 

0-44 

2-06 

0-91 

0-26 

1-915 

0-025* 

0-074t 

% 

17-13 

3-36 

0-85 

0-87 

0-99 

0-57 

1-18 

0-064* 

0-149t 

/6 

12-19 
3-03 

0-44 

0-78 

0-95 

0-46 

1-15 

0-063* 

0-048 1 

0' 

9-81 
4-54 

0-86 

1-82 

0-83 

0-34 

1-84 

0-094 

0-18 

3-35 

4-12 

0-30 

1-66 

0-75 

0-27 

1-80 

0-086 

0-057 

18-08 
4-23 

0-87 

1-31 

0-95 

0-73 

1-45 

0-023 

0-19 

/o 
9-53 
3-88 

0-37 
1-21 
0.86 
0-60 
1.41 
0-020 

Nitrogen    

0-028 

•  Iodine  determined  in  first  3  extracts  only. 


t  Nitrogen  determined  in  first  2  extracts  only. 


Table  XII. 
Extraction   of   seaweed  after  heating    in   autoclave. 
Percentages  found  in  extracts  and  in  pulp. 


Laminaria  sUnophylla. 

Laminaria  digiiata. 

Stems. 

Fronds. 

Stems. 

Fronds. 

In 

extracts. 

In  extracted 
pulp. 

In 
extracts. 

In  extracted 
piUp. 

In 

extracts. 

In  extracted 
pulp. 

In 
extracts. 

In  extracted 
pulp. 

53-50 
96-47 

60-03 

94-69 

95-36 

96-85 

9265 

89-31* 

50-92t 

0/ 

38'25 
5-62 

40-67 
2-77 
337 
9-02 
0-26 
7-01 

39-23 

71-09 
90-19 

51-29 

89-89 

95-57 

79-81 

9524 

98-43* 

32-21t 

% 

25-43 

7-74 

50-82 
7-58 
8-08 

15-79 
382 
0-79 

61-74 

o 

34-l'3 
90-76 

34-88 
91-21 
90-37 
79-42 
97-83 
91-49 
31-66 

p' 

56-7'9 

9-24 

65-12 
9-34 
9-63 

23-53 
1  63 
8-51 

66-67 

% 
52-70 
91.95 

42-90 
92-80 
90-53 
82-27 
97-24 
95-24 
14-74 

38.55 

.\sh  soluble  in  water   

Ash  insol.  in  water,  but  sol. 
In  dil.  H(;l.  . 

8-51 
57-09 

Potash 

Soda 

8-15 
9.47 

Sulphuric  anhydride 

Total  halogen  as  chlorine. . . 

Iodine 

Nitrogen    

17-73 
2-76 
4-76 

84-21 

•  Iodine  determined  in  first  3  extracts  only. 


opalescent.  Attempts  were  made  to  clarify  and 
remove  the  colouring  matter  with  precipitants  such 
as  lime,  aluminium  hydroxide,  basic  lead  acetate, 
etc.  All  of  these  gave  bulky  precipitates  which 
did  not  settle  readily,  though  it  was  found  possible 
completely  to  clarify  the  Uquid  by  the  use  of  a 
centrifugal  machine.  The  precipitants,  however, 
did  not  remove  nearly  all  the  organic  matter, 
and  on  evaporating  down  the  bulk  of  the  extracts 
It  was  found  that  the  organic  matter  left  interfered 
seriously  with  all  attempts  to  crystallise  out 
potash  salts. 


t  Nitrogen  determined  in  first  2  extracts  only. 


was   found    in   removing   iodine     from   the   water 
extracts  on  the  laboratory  scale. 

In  order  to  make  a  process  of  water  extraction 
a  commercial  success  it  would  probably  be  neces- 
sary to  recover  both  the  potash  and  iodine.  Unless 
means  can  be  found  for  dealing  \vith  the  organic 
matter  and  recovering  the  potash  salts,  it  does 
not  seem  worth  while  to  deal  further  with  the 
recovery  of  iodine  by  itself. 

Experiments  on  the  extraction  of  potash  and 
iodine  from  seaweeds  by  treatment  of  the  undried 
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matoriftl  with  water  have  also  been  made  recently 
in  Amerii-a.* 

SlMMARY. 

The  stems  of  Laminaria  rfiyi/odj  and  Lamituiria 
sienophi/lla  (tangles)  are  the  most  valuable  of  the 
seaweed  substances  which  occur  in  irreat  quantities 
round  our  coasts.  They  are  rich  in  both  potash 
and  iodine,  and  ar»'  the  most  likely  se.-*weed  sub- 
stance to  form  the  basis  of  a  permanent  chemical 
industry. 

Surveys  require  to  be  made  to  find  the  quantities 
available  round  our  coasts.  The  best  methods  of 
harvesting  them,  the  cost  of  conveying  them  to 
convenient  centres,  and  the  cost  of  artificial 
drying  also  require  to  be  determined. 

The  fronds  of  L.  digiiola  and  L.  slcnophylUi  are 
also  valualile  Vmt  are  not  nearly  so  rich  in  potash 
as  the  stems. 

The  potash  and  iodine  can  both  be  almo.st 
completely  extracted  in  solution  froin  Lamitiarice 
if  the  seaweed  is  first  heated  under  pressure  to 
about  1.50"  (".  The  iodine  can  be  readily  distilled 
from  the  solution  so  obtained,  but  as  there  is  much 
organic  matter  in  the  solution  it  is  more  difficult 
to  recover  the  pot-ash  salts. 

In  the  ordinary  preparation  of  kelp,  great  losses 
of  both  potash  and  iodine  take  place.  A  large 
part  of  this  loss  appears  to  take  place  through 
the  leaching  away  of  soluble  constituents  by 
exposure  to  rain  during  drying.  Dr\nng  should 
therefore  take  place  under  cover. 

During  the  burning  of  kelp,  if  sand  is  present 
and  the  temperature  of  the  fire  is  high,  serious 
losses  of  iodine  and  of  soluble  potash  may  take 
place.  The  presence  of  sand  is  very  injurious 
to  the  kelp,  and  experiments  should  be  made  ^.o 
find  whether  seaweed  cannot  be  harvested  direct 
from  the  water  instead  of  being  collected  from 
the  beaches. 

Seaweed;  of  the  Fucus  family,  which  grow 
between  tide  marks,  are  not  nearly  so  rich  in 
potash  as  the  LamiiiarUe.  and  they  are  very  poor 
in  iodine.  They  are.  however,  sufficiently  rich 
in  potash  to  make  it  worth  while  as  a  temporary 
measure,  during  the  present  scarcity  of  potash,  to 
prepare  ash  from  them  for  use  as  potas&  manure. 

Discussion. 

Mr.  W.  G.  O'Beirxe  said  that  the  kelp 
trade  could  not  be  compared  with  the  potash, 
trade  in  Germany  and  the  iodine  trade  in  South 
America,  because  the  kelp  trade  was  subject  to  a 
great  variety  of  adverse  influences,  such  as  winds, 
tides,  rain,  dew,  etc. 

Professor  Hendrick  had  mentioned  about  £1  per 
unit  for  potash  in  seaweed.  He  did  not  know 
where  so  high  a  price  could  be  obtained.  The 
Scottish  farmers  would  not  give  so  much.  As  to 
the  iodine  in  tangle-ash,  he  had  never  seen,  during 
his  40  years'  experience,  such  an  amount  as  38  lb. 
per  ton  in  any  considerable  quantity  of  tangle-ash. 
He  agreed  that  a  lot  of  iodine  and  potash  was  lost 
on  exposure  to  the  air  and  the  rain  in  drying  ;  that 
could  not  very  well  be  helped  in  our  climate. 

A  con.siderable  loss  of  iodine  occurred  in  high 
temperature  burning  when  sand  was  present,  and 
it  was  almost  always  present  more  or  less  ;  t  he 
higher  the  percentage  the  more  serious  the  damage 
became.  In  some  cases  even  tangle-ash  contained 
as  much  as  2.5%  of  jand,  but  he  had  found  the 
silicious  sand  to  Ije  more  injurious  than  the  shell 
sand,  which  was  largely  calcareous. 

•  J.  a.  Buu-il.  Bulletin  No.  248.  I'nlverrtty  of  California 
Exr'eriment  Station,     pp.  205—210. 


By  Professor  Hendrick's  proposed  method  of 
extraction,  very  weak  solutions  would  lie  obtained, 
so  weak  that  even  with  the  present  high  prices 
of  iodine  and  potash  the  pro<ess  ci>uld  not  be 
made  to  pay.  His  Company  had  tried  almost 
everj-thing  in  that  way  with  unsjUisfactory  results. 
He  did  not  altogetluT  agree  with  Professor 
Hendrick  as  to  organic  matter;  in  fact,  he  was 
nearly  certain  it  would  not  be  possible  to  get 
pure  iodine  from  a  solution  containing  soluble 
organic  matter.  Even  a  minute  amount  of  such 
soluble  organic  matter  would  so  alTect  iodine  that 
it  could  not  be  u.sed  for  making  some  salts,  such 
as  sodium  iodide,  since  it  would  impart  a  dirty  grey 
colour  to  the  product.  It  had  been  alleged  that 
light  and  heavy  oils,  alcohols,  acetii-  acid,  ammonia, 
illuminating  gas.  etc.,  might  be  olitaiued  as 
distillation  products  ;  l>ut  all  they  had  succeeded 
in  obt.iining  was  some  evil  smelling  tarry  water, 
which  did  not  lend  itself  to  any  u.seful  purpose. 
They  had  erected  works  at  Tiree,  North  list,  and 
Clydebank,  and  had  spent  over  l.'40,0U0  on  those 
works,  all  of  which  was  lest. 

They  had  also  tried  a  wet  method  for  utili.5ing 
all  the  constituents  of  the  weed.  Treatment  with 
water  removed  a  great  part  of  the  soluble  salts, 
but  in  very  dilute  solution.  When  the  residue  was 
treated  with  sodium  carbonate,  "  alginic  acid  " 
was  obtained,  leaving  a  non-fibrous  residue  called 
'■  al^ulose,"  which  constituted  14  or  15%  of  the 
weed.  None  of  these  products  had  been  conuner- 
cially  successful. 

The  American  Government  had  done  a  great 
deal  towards  solving  the  potash  problem,  but  so 
far  no  American  company  had  met  with  any  great 
success,  and  he  was  sure  that  what  they  in  this 
country  had  done  would  compare  favourably  with 
the  American  efforts.  Some  persons  from  their 
works  had  been  requested  to  go  to  America  to 
superintend  some  of  their  operations. 

Dr.L.^UDER  asked  whether  it  would  l)e  possible 
to  found  a  potash  industry  in  this  country,  without 
adequate  protection  against  German  competition. 

Commenting  on  the  effect  of  the  temperature 
at  which  the  weed  was  burned  on  the  yield  of 
potash,  he  said  that  samples  of  wood  ash  fn)m 
furnaces  where  the  temperature  was  high  generally 
contained  a  lower  percentage  of  potash  tlian 
samples  burned  at  what  was  probably  a  lower 
temperature.  The  lower  percentage  of  pota.sh  in 
the  former  case  had  been  attributed  to  loss  owing 
to  the  higher  temperature  of  burning. 

Professor  Hendrick,  in  reply,  said  he  was  very 
gratified  to  find  how  closely  -Mr.  O'Beirne  and  he 
agreed  on  most  points,  especially  as  they  naturally 
approached  the  subject  from  somewhat  different 
standpoints.  He  fully  recognised  that  before  his 
experiments  could  be  translated  into  manufacturing 
work  much  e.xperimenting  on  a  manufacturing 
scale  would  be  necessary.  He  quite  agreed  with 
Mr.  U'Beirne  that  tangle-ash  prepared  in  the 
islands  never  contained  '.iS  lb.  of  iodine  per  ton  ; 
V)Ut  taking  the  tangles  themselves,  clean  and  fairly 
pure  and  fresh,  and  preparing  the  ash  in  the 
laboratory,  his  figure  was  correct.  The  loss  of 
iodine  in  practice  was.  in  his  opinion,  mainly  in  the 
drying  and  not  in  the  burning.  The  samples  of 
tangle -ash  and  kelp  he  had  seen  were  generally 
not  slagged,  and  therefore  had  bei^n  produced 
at  a  comparatively  low  temperature,  because 
probably  the  material  slagged  at  about  800°  C. 
That  also  bore  upon  the  point  raised  by  Dr. 
Lauder  :  the  temperatiires  used  in  the  furnaces 
he  referred  to  were  probably  greater  than  800°. 
He  had  not  attempted  to  work  at  temperatureB 
higher  than  those  u.sed  by  the  kelp  makers,  which 
were  probably  not  above  800°  C. 
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Meeting    held    at    the     I'nirersity    on    Wedneiday, 
March  22nd.    1910. 


MR.    JOHN    GRAY    IN    THE    CH.MB. 


bOME  TECHNICAL  APPLICATIONS  OF 
CAPILLARY  AND  ELECTROCAPILLARY 
CHEMISTRY. 

BY    W.    C.    MCr.    LEWIS.    M.A..    D.SC. 

Survey  of  the  more  important  capillary  phenomena. 

Capillary  chemistry,  as  the  name  sugge,sts.  deals 
with  phenomena  which  occur  at  the  surface  or 
interface  which  separates  two  phases.     The  term 
"  surface  "  or  '■  interface  "  in  this  connection  does 
not  refer  to  the  mathematical  concept  of  a  surface 
(which  has  no  physical  existence).      What  is  meant 
is  the  very  thiTi    interfacial  layei-  caused   by  the 
interpenetratiou  of  both  phases,  which  extends  to 
a  very  slight  depth    not    exceeding   the   effective 
ran^e  of  molecular  attractions,  that  is  in  all  pro- 
bability a  few  millionths  of  a  centimetre.     It  might 
be  thought  that  effects  which  are  limited  to  such 
dimensions  would  never  play  any  significant  role 
in  physico-chemical  phenomena.     This  is  true  up 
to  a  certain  point.     Given  the  proper  conditions, 
however,  svu-face  effects  play  not  only  a  significant, 
but  even  a  decisive  part  in  the  observed  pheno- 
mena.    The  necessary  condition  is  that  the  surface 
shall  be  large  compared  to  the  mass  or  bulk  of  at 
least  one  of  the  phases.     Under  this  condition  it 
is  to  bf  expected  that  the  force  known  as  surface 
tension  may  lead  to  the  production  of  phenomena 
not  observable  when  the  phases  which  constitute 
the  system  are  present  in  bulk.     To  illustrate  the 
point,  let  us  consider  the  phenomenon  of  adsorp- 
tion.    Suppose  we  have  an  aqueous  solution  of  say 
sugar  in  contact  with  an  oO  in  which  both  sugar 
and  wator  ars  insoluble,  then  if  the  presence  of  the 
sugar  modifies  the  interfacial  tension  between  the 
I  oil  and  the  -nater,  it  will  be  found  that  the  concen- 
1  tration  of  the  sugar  in  the  interfacial  layer  is  not 
icntical  with  its  concentration  in  the  bulk  of  the 
'lution.     This  surface-concentration  effect  is  de- 
noted  by   the  term  adsorption,   to   distinguish  it 
from  absorption  wliich  meAi\s  the  distribution  of 
the  solute  throughout  the  entire  bulk  of  a  phase. 
The  phenomenon  of  adsorption  is  one  of  the  most 
import-ant  and  characteristic  features  of  capillary 
chemistry.     It  was  first  put  on  a  sound  theoretical 
basis   by   Witlard    Gibbs,    who   showed   that   the 
phenomenon  depended  upon  the  effect  produced 
by  the  dissolved  substance  upon  the  value  of  the  in- 
'ertacial  tension  existing  between  the  two  immiscible 
:>hases.     Gibbs  proved  by  thermodynamic  means 
hat  ii  a.  dissolved  substance  was  capable  of  lower- 
ng  the   interfacial   tension,    then   the   substance 
[vould  be  positively  adsorbed    at    the    interface, 
hat  is,  its  concentration  in  the  surface  layer  would 
e  greater  than  its  average  concentration  in  the 
ulk  of  the  same  phase.     On  the  other  hand,  if  the 
li-;solved  substance   was    capable   of   raising   the 
iiterfacial  tension  it  would  suffer  desorption  at  the 
urface,  that  is.  its  surface-concentration  would  be 
'ss  than  its  average  concentration  in  the  bulk  of 
tie  phase. 

One  can  test  Gibbs'  expression  by  forming  an 
imilsion  of.  say,  hydrocarbon  oil  in  an  aqueous 
^lution  of  some  substance  which  is  quite  insoluble 
1  the  oil  in  the  ordinary  sense,  but  which  has  the 
roperty  of  lowering  the  interfacial  tension  oil- 
ater.  It  vrH]  be  found  that  the  concentration  of 
le  dissolved  substance  throughout  the  bulk  of  the 
ater  is  less  than  its  concentration  previous  to  the 
rmation    cf    the    large    interface    produced    by 


emulsifying  the  oil.  That  is,  some  of  the  substance 
is  now  closely  adhering  to  the  oil  /water  interface 
at  a  higlier  concentration  than  that  pos.sessed  by 
it  in  the  bulk  of  the  water.  The  bulk  concentra- 
tion has  consequently  been  depleted  to  allow  of 
the  adsorption  layer  Vjeing  formed.  Two  con- 
ditions are  postulated  in  Gibbs'  deduction,  first, 
the  phenomenon  must  be  reversible,  that  is,  if  the 
concentration  of  the  solute  in  the  bulk  of  the 
aqueous  phase  be  diminished  the  surface  concen- 
tration must  likewise  diminish,  and  secondly  the 
bulk  concentration  must  not  exceed  the  limits  of 
applicability  of  the  perfect  gas  laws. 

The  reference  to  the  term  emu/aions  suggests  two 
other  kinds  of  systems  very  similar  in  nature  and 
behaviour,  namely  suspeiisions  and  colloidal 
solutions.  Suspensions,  emulsions,  and  colloidal 
solutions  are  all  ultimately  governed  by  the  same 
laws.  They  are  all  fine  grained  systems,  possessing 
large  interfacial  area  compared  to  the  mass  of  the 
disperse  phase.  Suspensions  represent  systems 
having  the  largest  size  of  particles  (diameter 
app^ox.  lO"-*^  cm.),  emulsions  come  next  with 
diameter  of  the  order  10~*  cm.,  and  colloidal 
solutions  represent  the  highest  stage  of  sub- 
division with  particles  the  diameter  of  which  i.-^ 
usually  of  the  order  10~«  cm.  It  is  an  important 
though  not  easily  understood  fact,  that  great 
vai-iation  in  size  of  the  particles  in  one  and  the 
same  system  renders  the  sy.-;tem  an  unstable  one, 
with  the  result  that  the  particles,  instead  of  re- 
maining in  permanent  distribution  throughout  the 
liquid  medium  agglomerate  or  coagulate,  giving 
rise  to  a  jelly-like  mass,  called  a  gel,  tc  distinguish 
it  from  the  .stable  suspended  state,  which  is  termed 
the  sol.  Since  suspensions,  emulsions,  and  col- 
loidal solutions  are  charact  :rised  by  the  possession, 
of  large  interfacial  area,  it  is  obvious  that  adsorp- 
tion effects  may  take  place  upon  the  particles  of 
these  systems,  just  as  in  the  case  of  porous  bodies 
possessing  large  surface  araa,  such  as  charcoal, 
textile  fabrics,  paper,  sand,  and  soil.  Suspensions, 
emulsions,  and  colloidal  solutions  possess  in  ad- 
dition certain  well-marked  characteristics  more 
particularly  associated  with  the  phenomenon  of 
their  stability  in  the  disperse  or  sal  form,  and  the 
conditions  which  determine  the  conversion  of  the 
sol  into  the  agglomerated  or  gel  form.  It  is  neces- 
sary to  consider  some  of  these  characteristics  very 
briefly  and,  for  the  sake  of  simplicity,  we  shall 
restrict  ourselves  to  colloidal  solutions. 

The  first  point  is  the  det  ;rmiriation  of  the 
average  size  of  particles  in  a  colloidal  solution, 
or  what  amounts  roughly  to  the  same  thing,  the 
apparent  molecular  iccight  of  the  colloid  in  the  sol 
form.  From  the  fact  that  colloid  particles  are 
invisible  under  a  high  power  microscope,  Bredig 
inferred  that  the  diameter  must  be  less  than 
10""*  cm.  From  the  fact  that  coUoidal  solutions 
possess  the  property  of  polarising  light,  Lobry  de 
Bruyn  concluded  that  the  diameter  could  not  be 
less  than  5 — lO/i^.  that  is,  of  the  order  10  ^  to 
10^  cm.  Other  considerations  also  basedupon 
optical  effects  have  led  to  the  value  5  x  10  «  jm. 
for  the  average  diameter  of  colloidal  metals.  As 
regards  molecular  weight,  the  result  of  applying 
the  ordinarv  osmotic  expression — which,  by  the 
wav.  seems  to  be  a  perfectly  justifiable  procedure 
in  View  of  the  work  of  Perrin  and  others — has 
Jed  to  enormous  values,  e.g.,  5000  for  gelatin, 
1.5,000  for  albumin  in  water. 

A  further  point  of  interest  is  the  so-called 
Brownian  movement,  exhibited  by  suspended  par- 
ticles and  due  to  the  bombardment  of  the  particles 
by  the  molecules  of  the  medium.  Although  this 
phenomenon  is  of  great  tiieoretical  interest  it  is 
notiproposed  to  consider  it  further  m  this  place, 
since  in  the  few  technical  applications  of  capillary 
chemistry  which  it  is  proposed  to  deal  with  later 
no  explicit  use  of  the  phenomenon  is  made. 
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We  may  now  piass  to  what  is  probably  the  most 
important  phenomenon  in  connection  with  colloids, 
namely,  the  electric  cluirye  which  the  particles 
possess  and  the  mechanism  of  coayulatiou.  which  is 
intimately  connected  with  the  removal  of  the 
electric  chai-jje.  Practically  all  jvirticles  in  the 
stable  coUoidUil  or  emulsoidal  state  aiv  electrically 
charged.  In  aqueous  solution,  colloidal  metals, 
sulphides. and  oil  emulsions  are  negatively chartred, 
whilst  colloidal  hydroxides  and  many  organic 
substances  are  positively  chai-ged.  The  sign  of  the 
charge  is  most  lonveniently  dt'tH?rmined  by  placing 
the  colloidal  solution  or  enmlsion  in  a  L'-tube 
fitted  with  platinum  electrodes  and  observing  the 
dirt^ction  of  motion  of  the  particles  under  the 
applied  electromotive  force.  This  movement  is 
termed  cataphoresis.  \\'hen  the  particles  arrive 
at  the  electrode,  which  is  naturally  charged  in  the 
opposite  sense  to  that  of  the  particles  themselves, 
tie  latter  are  discharged  ana  coagulate  together 
to  form  a  gelatinous  mass  at  the  electrode  which 
is  easily  distinguishable  by  the  eye.  It  is  a  re- 
markable fact  that  the  removal  of  the  charge 
should  bring  about  coagulation.  The  simplest 
view  of  the  matter — though  probably  an  inadequate 
view — is  that  coagulation  is  prevented  by  the 
electrostatic  repulsions  of  charges  of  the  same  sign, 
and  that  when  the  repulsion  is  removed  by  the 
discharge,  the  accidental  impacts  of  the  now  un- 
charged particles  result  in  the  building  up  of  large 
aggregates  which  are  precipitated  by  the  action  of 
gravity.  That  gravity  does  not  cause  the  pre- 
cipitation of  individual  particles  even  apart  from 
their  charge  is  probably  due  to  the  fact  of 
Brownian  movement,  the  particles  being  retained 
in  6Uspension  in  virtue  of  the  bombardments  by 
the  molecules  of  the  medium.  A  matter  of  the 
greatest  uncertainty  is  the  problem  of  the  ultimate 
source  of  the  electric  charge  which  the  particles 
carry.  We  know  that  colloids  can  be  discharged 
and  coagulated,  not  only  by  contact  with  an 
oppositely  charged  electrode,  but  also  by  means  of 
electrolytic  ions  of  opposite  sign,  the  coagulating 
effect  of  such  ions  increasing  generally  with  their 
valency.  Thus  Al"  ion,  which  possesses  three 
positive  charges,  is  a  better  coagulant  of  a  nega- 
tively charged  colloid  such  as  coUoidal  arsenic 
sulphide  than  is  Ba'  ,  which  carries  two  positive 
charges,  and  this  in  turn  is  much  more  eflective 
than  a  monovalent  ion  such  as  'Sat'.  In  view  of 
the  fact  that  ions  can  bring  about  discharge  it 
has  been  inferred  that  the  charge  in  the  fu-st  place 
was  conferred  by  the  adsorption  upon  the  surface 
of  the  colloid  of  one  of  the  ions  of  the  medium,  say 
H'  or  OH',  when  water  is  the  medium.  Such  a 
xievr  as  this  receives  considerable  support  from  the 
behaviour  of  a  colloid  such  as  albumin,  which  has 
been  shown  by  Ilardy  to  be  neutral  or  nearly  so  in 
pure  water,  positively  charged  in  acid  solution  where 
H'  is  in  excess,  and  negatively  charged  in  alkaline 
solution  where  OH'  is  in  excess.  I  am  Inclined  to 
think,  however,  that  albumin  Ls  rather  a  special  case. 
The  diflficulty  of  accepting  the  ionic-charge  view 
as  a  sufficient  one  is  evident  when  it  is  remembered 
that  colloidal  solutions  may  be  obtained  in  media 
in  which  it  is  difficult  to  believe  that  ions  exi.st. 
Thus  Billiter  has  prepared  colloidal  platinum  in 
chloroform,  in  which  the  colloid  is  electrically 
charged,  and  what  is  equally  remarkable  the 
charge  is  a  positive  one,  although  in  water,  colloidal 
platinum  is  negatively  charged.  Further,  the 
process  of  spraying  liquids  through  an  orifice  into 
a  vacuum  or  into  a  gas  confers  a  charge  upon  the 
particles.  Tliis  process  is  hardly  distinguishable 
from  the  more  familiar  cases  of  f rictional  electricity. 
In  my  opinion  the  origin  of  the  charge  carried  by 
a  colloid  or  emulsion  particle  is  the  same  as  that 
which  we  recognise  as  frictional  electricity.  In 
this  connection  it  is  very  significant  that  in  general 
the  sign  of  the  charge  carried  by  a  particle  is  de- 
termined bv  the  relative  values  of  the  dielectric 


constant  of  the  disperse  phase  and  the  mediu  m 
the    phase   which   possesses   tiie    higher   dielectric 
constant  being  the  positively  charged  one.     Now 
water  is  a  substance  with  a  characteristically  high 
dielectric   ccvnstant    and   it   is   to    be    anticipated 
therefore  that   in  the  majority  of  emulsions  .and 
colloidal  solutions  which  contain  water,  the  water 
will    be    positively    charged    with   respect   to    the 
particles,  or,  what  is  the  siiuie  thing,  the  piirtides 
will    be   negatively   charged   with   respect   to    the 
medium.     Although    one    can    obtain     positively 
charged  colloids  in  w.iter  it  can  probably  be  stated 
that   the  majority  of  ci>lloidal  solutions  in  wjiter 
iontain   particles   which   are   negatively   charged. 
It   would    be   rash,   however,   to    lielieve    that    di- 
electric  constant   is  th(^   only   determining  factor. 
Even  granting  the  frictional  idea  we  are   still  met 
with  the  difficulty  of  visualising  with  any   degree 
of  clearness  the  relative  distribution  of  the  opposite 
charges  existing  respectively  on  the  particle   and 
upon  the  neighoouring  molecules  of  the    medium. 
The  usual  view  is  due  to  Helinholtz  and  is  therefore 
spoken    of    as    the     "  Helinholtz     double-layer  " 
theory.  According  to  this,  a  colloid  particle  and  the 
surrounding  layer  of  molecules  of  the  medium  can 
be  regarded  as  a  small  condenser  with  a  certain 
potential    difference   between   the    surface   of  the 
colloid  and  the  nearest  layer  of  molecules.     But 
this  does  not  really  take  us  very  far    unless  we 
postulate   something   further   about    this   system. 
It  will  be  observed  that  a  system  represented  by  a 
charged  colloid  particle  surrounded  by  a  layer  of 
oppositely  charged  molecules  is,  strictly  speaking, 
electrically  neutral  as  tar  as  an  external  field  of 
force  is  concerned.     An  etTective  charge  can  only 
be  produced  in  such  a  system  if  there  is  a  certain 
amount  of  "  give  "  between  the  nucleus  and  the 
outer  layer  and  the  fact   that    colloids  do  move 
in  an  electric  field  is  evidence  that  such  a  "  give  " 
takes  place.    Lamb  (Phil.  -Mag.,  1888)  is  practically 
the  only  investigator  who  has  attempted  to  deal 
quantitatively  with  this  point   by  introducing  a 
factor  called  the  "  facility  of  slip  "   into  his  ex- 
pression   for   the   potential    difference    across   the 
"  double-layer."      It  is  ol^vious  that  any  attempts 
to  determine  the  actual  charge  carried  by  a  colloid 
particle   are   very   liable   to   error.      What   we  do 
measure  is  the  much  smaller  quantity,  namely  the 
effective    charge    which    is   dependent    upon    the 
magnitude  of  the  facility  of  slip.     If  the  facihty  of 
sUp  were  zero,  that  is  if  there   were   no  "  give  " 
between  the  layers,  the  colloid-condenser  system 
would  possess  no  effective  charge  at  all,  though 
the  true  charge  upon  the  particle  might  be  con- 
sideraVjle.     The    results    of    such    determinations 
have  hitherto  been  very  discordant  and  we  really 
do  not  know  with  any  certainty  the  true  charge  on 
a  colloid  particle.  *     Although  this  is  the  case  with 
regard  to  the  charge,  the  value  of  the  potential 
difference    between   the    colloid   particle   and  the 
surrounding    medium    is    much    more    accurately' 
known.     We  are   particularly  indebted  to   E.   t. 
Burton  (Phil.   Mag.    1900)  for  having  carried  out 
the  fir.st  quantitative  measurements  in  thU  direc- 
tion.    As  a   rough   approximation  one   may  say 
that  the  potential  difference  amounts  to  005  volt 
for   practically   all    colloids   and    emulsions.     The 
determination  of  this  potential  has  great  signifi- 
cance for  the  phenomenon    of  coagulation,  for  it 
has   been   found   that   by   addition  of  a    suitable 
electrolyte  it  can  be    reduced    to  zero,  and  may 
even   be   carried   through   zero  to   real   values  of 
opposite  sign.     The  position  at  which  the  potential 
diflerence  is  zero  has  been    called   by  Hardy  the 
isoelectric  point,  and  it  was  considered  that  this 
corresponded     to     the     optimum      condition    for 
coagulation,  or  what  is  the  same  thing,  at  the  iso- 

•  For  a  fuller  discussion  of  the  problem  see  the  chapter  on  colloid*  ■ 
contained  in  the  Author's  "  System  of  Physical  Chemistry  m 
Sir  William  Ramsay's  series  of  Text  boolcs. 
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electric  pciint  the  colloid  is  most  unstable. 
Although  this  is  nearly  true,  the  actual  coincidence 
of  isoelectric  point  and  niaxiuauni  instability  has 
been  called  in  nuestion.  This  problem  is  tlierefore 
in  a  state  of  considerable  uncertainty.  A  similarly 
unsatisfactory  state  of  things  exists  in  relation  to 
the  discliai'siui;  elYect  jjroduced  by  ions  wiien  \\e 
come  to  examine  the  phenomenon  closely.  It  is 
easy  to  conceive  of  a  positive  ion,  such  as  Al", 
being  adsorbed  upon  a  negative  colloid  and  dis- 
charging it — but  \\}iat  role  are  we  to  attribute  to 
the  negative  ion  originally  associated  with  the 
Al'"'  ion  ?  It  is  known,  for  example,  that  alu- 
minium sulphate  possesses  a  ditTerent  coagulating 
power  from  aluminium  chloride — but  why  'i  We  can 
only  say  t  hat  we  do  not  know.  Even  the  recent  work 
of  Bancroft  (Trans.  Amer.  Eloctro-Chem.  Soc, 
1915,  27,  175),  which  has  increased  our  knowledge 
of  such  plu^nomena  very  considerably,  does  not 
get  us  further  than  the  conclusion  that  there  is  a 
specific  adsorption  effect  entering  in  all  cases, 
specific  not  only  with  respect  to  the  ions,  but 
liKewise  with  respect  to  the  colloid.  It  is  clear 
that  an  immense  field  lies  untouched  in  such 
problems  as  these. 

Before   passing    from    the    problem    of    electric 
charge  and  coagulation  it  is  necessary  to  deal  very 
briefly  with  the  closely  allied  phenomena  of  colloid- 
protective  effect  and  peptonisatiott.     It  is  well-known 
that  a  colloidal  solution  of  platinum  in  water  can 
I  be  rendered  much  more  stable  by  the  addition  of  a 
small  amount   of  gelatin.     The  gelatin  acts   as  a 
preservative.     In  this  case  one  colloid  stabilises 
I  or  protects   the   other.     In   the   phenonienon   of 
I  peptoni-sation  we  have  what  may  be  described  as 
I  the  reverse  of  coagulation.     That  is  certain  gels 
may    be    converted    into    sols    by    the    action   of 
ireagents.     Thus     the     gel     hydroxides     of     zinc, 
aluminium,  and  chromium  can  be  converted  into 
the  sol  form  by  addition  of  excess  of  caustic  pot.a.sh. 
It  is  to  Bancroft  {loc.  cit.)  that  we  owe  the  idea 
that  protective  effect  and  peptonisation  are  one 
and  the  same   thing.     To  ulustrate  the  point  a 
sentence  or  t^vo  may  be  quoted  froni  a  recent  paper 
^y  Bancroft  [I.e.]  dealing  with  the  behaviour  of 
nisturcs  of  chromic  and  ferric  salts  with  excess  of 
Ukali.     ''  Hydrous   [hydrated]    cliromic    oxide    is 
peptonised     by     caustic     potash    whilst    hydrous 
lerric  oxide  is  not.     If  the  chromium  salt  is  present 
n  large  amount  relatively    to  tlie  iron  salt,   the 
erric    hydroxide     will     adsorb     the     peptonised 
■hroinic  hydroxide  and  be  peptonised  by  it  thereby 
;oing  apparently  into  solution.     If  the  ferric  salt 
s  present  in  excess,  it  wiU  adsorb  the  peptonised 
hpomic  hydroxide   carrying  it   out   of  the  liquid 
ihase.     It    is    to    be    noticed    that    the    chromic 
lydroxide,   when   in   excess,    acts   as   a   so-called 
TOtective  colloid  to  the  iron  hydroxide." 

Tliere  still  remains  one  other  phenonaenon  of 
apillary  chemistry  the  importance  of  which  is 
ery  great  both  from  the  scientific  and  technical 
tandpoint,  namely  the  phenomenon  of  electro- 
tmosis  or  oidosmosis.  By  electro-osmosis  is 
leant  the  movement  of  a  liquid  through  a  mem- 
rane  or  through  a  capillary  tube  towards  one  of 
le  electrodes  when  the  membrane  or  t\ibe  is 
laced  in  an  electric  field  of  force  acting  between  the 
vo  electrodes.  The  phenomenon  is  due  to  the 
ict  that  at  the  glass  liquid  interface  there  is  a 
Jtential  difference  due  to  charges  of  opposite  sign 
sident  upon  the  glass  and  the  neighbouring 
olecules  of  the  liquid.  These  charges  are  not 
gidly  fixed  and  can  therefore  slip  from  one 
olecule  to  another  in  a  sense  parallel  to  the 
ds  of  the  tube.  It  has  long  been  known  that 
water  be  placed  in  a  vessel  divided  in  half  bv  a 
rtical  porous  membrane  and  an  electrode "  be 
aced  in  each  half  .then  the  water  will  move  through 
^  »nembrane  under  the  influence  of  the  external 
M.P.  so  that  the  level  rises  in  one  half  and  falls 


in  the  other.  This  phenomenon  is  similar  to  cata- 
phoresis  with  this  difference,  that  in  cataphoresi.s 
the  liquid  miKlium  remains  approximately  station- 
ary during  the  passage  of  the  suspended  particles 
through  it,  whilst  in  electro-osmosis  the  medium 
itself  moves,  the  diaphragm  being  fixed.  From 
what  has  been  said  already  regarding  the  origin 
and  magnitude  of  the  electric  charge  on  colloid 
particles  it  is  obvious  that  our  knowledge  of  the 
phenomenon  of  electro-osmosis  is  somewhat 
unsatisfactory.  In  this  as  in  other  applications 
of  capillary  and  elect rocapillary  chemistry,  tech- 
nical  practice    is    considerably  "ahead   of    theory. 

Some  applications  of  capillary  and  electrocapiUary 
chemistry  to  chemical  industry. 

The  following  list,  which  is  by  no  means  ex- 
haustive, will  serve  to  illustrate'  the  variety  of 
technical  processes  in  which  caiaillary  effects  play 
an  important  r61c. 

Rubber  preparation.     'Vulcanisation. 

Separation  of  ore  constituents. 

.Sprayers  for  crops.     Soil  fertility. 

Role  of  colloidal  iron  in  plant  growth. 

5Iedicinal  emulsions.     Milk.     Cream  formation. 

Beverages.  Liquid  foods.  Enzymes.  Inorganic 
ferments. 

Peptonisation.     Clotting.     Physiological  fluids. 

Emidsions  for  photographic  purposes. 

Gums  and  adhesive  materials. 

Inks   and   marking   fluids.     Pigments. 

Dyes  and  dyeing.     Bleaching,  tanning,  staining. 

Paper  sizing  and  colouring.  Carbon  and  other 
copying  papers. 

Soap  manufacture  and  cleansing  action. 

De-emulsiflcation  of  water  in  steam  turbines. 

Filtration  processes.     Peat  drying,  etc. 

Sewage  treatment.  River  sludge.  Charcoal 
purifiers. 

Colloidal  metals  in  fused  melts.  Ruby  glass. 
Opaque  glass.     Enamel. 

Cement.     Mortar.     Plaster. 

Role  of  coUoids  in  electrolysis. 

Contact   catalytic   processes. 

A  few  of  the  problems  involved  in  some  of  the 
above  applications  of  capillarity  \yi]l  be  considered 
under  the  following  heads  : 

(a)  General  capillary  principles. 

(6)  Technically  important  emulsions  and  col- 
loidal solutions. 

(c)  Ad.sorption. 

{d)  Coagulation. 

(e)  Selective  adsorption  (of  ions). 

(/)  Protective   effect. 

ig)  Electro-osmosis. 

(a)  Apjilication   of  general   capillary   princijiles   to 
certain  technical  problems. 

As  an  example  we  may  consider  the  theory  of 
wetting  and  the  determination  of  wetting  poirer. 
This  is  of  great  importance  especially  in  agricultural 
practice  since  it  is  a  determining  factor  in  the 
efficiency  of  liquid  sprayers.  A  special  case  has 
recentlv  been  examined  bv  Cooper  and  Xuttall 
(J.  Agiic.  Science,  1915,  7,"219— 230).  These  in- 
vestigators point  out  that  the  efficiency  of  a 
spraying  liquid  is  not  solely  dependent  upon  the 
amount  of  toxic  substance  present,  the  wetting 
power  being  of  equal  importance.  The  wetting 
power  depends  upon  the  value  of  the  interfacial 
tension  between  two  phases,  this  value  deter- 
mining whether  a  liquid  A  will  wet  or  run  over  the 
surface  of  a  second  liquid  or  solid  B.  The  value 
of  the  interfacial  tension  can  be  modified  by 
adsorption  phenomena  since  positive  adsorption 
necessarUv  accompanies  a  decrease  in  tension. 
The  lower  the  tension  the  greater  the  wetting 
power.  To  get  eflScient  spraying  it  is  therefpre 
necessary  to  have  present  some  substa.nce  which 
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markedly  lowers  tho  tonsion.  For  tbis  purpose 
soap  or  a  sulistam-o  having:  a  "  soap  basis  "  is 
iiartioulavly  suitable  aiul  is  tlioreforo  reoouuuenilod 
by  these  authoi"s. 

(B)  TechnicuUy  important  ctnulsions  and  colloidal 
solutions. 

One  of  the  most  important  emulsions  we  have 
already  referred  to  in  sprayore  or  spraving  lii^iiids. 
Tliese  usually  consist  of  an  oil  of  some  kind  emulsi- 
fied with  water  which  contains  a  substance  posscss- 
insr  toxic  properties,  such  as  basic  copper  salts  in 
the  case  of  potato  spraying  to  prevent  potato 
blight.  In  such  cases  as  these  the  emulsimi  which 
is  formed  by  mechanical  niejins  is  \ery  far  from 
being  uniform  and  can  scarcely  be  regarded  as 
stable.  In  the  case  of  meiliiinal  emulsions,  such 
as  cod  liver  oil  emulsion, the  preparation  is  carried 
out  with  greater  care,  a  much  more  uniform  and 
therefore  more  jiermanent  emulsion  resulting. 
Artitici;il  beverages  are  for  tlie  most  part  cmidsions 
or  colloidal  solutions.  Cocoa  and  coffee  for 
example  may  l>e  regarded  as  emidsions.  tea  as  a 
colloid;U  solution.  The  production  of  tanuin-froe 
tea  depends  upon  the  fact  that  the  colloidal  tannin 
can  be  coagulated  and  separated.  As  regards 
natural  emulsions,  the  most  important  of  all  is 
of  course  niilk.  >lilk  is  only  a  moderately  stable 
emidsion  and  in  many  respects  this  is  a  decided 
adv.intage.  otherwise  cream  might  have  remained 
an  unknown  commodity. 

Another  exceedingly  important  emulsion  which 
occurs  naturally  is  ruV)ber  latex.  Reference  will  be 
made  to  this  later  in  dealing  with  its  coagulation. 

Besides  colloidal  solutions  in  which  the  liquid 
medium  is  usually  water  or  aqueous  solutions, 
there  are  a  niuuber  of  others  which  are  only  liquid 
in  the  Sense  of  being  mobile  at  relatively  high 
temperatures.  I  refer  to  glasses  and  enamels. 
Ruby  glass,  for  example,  is  a  very  beautiful 
illustration  of  a  true  colloidal  solution  of  extremely 
high  viscosity,  the  colloid  being  a  metal,  the 
medi\im  a  mixture  of  fused  salts.  IMany  such 
colloidal  solutions  have  been  known  for  centuries. 
Among  recent  preparations  of  such  solutions  may 
be  mentioned  that  of  translucent  glass.  Such  sub- 
stances, however,  are  of  very  complex  composition, 
so  that  whilst  one  feels  justified  in  instancing  them 
as  examples  of  the  colloidal  state  it  must  at  the 
same  time  be  confessed  that  the  knowledge  we 
possess  of  colloids  is  far  loo  limited  to  be  of  much 
use  in  dealing  with  complex  cases  and  still  less 
with  suggesting  improvements  on  rational  lines. 
It  woulil  appear  that  empirical  methoils  must 
unfortunately  lie  relied  on  for  perhaps  a  long  time 
yet  in  such  cases,  for  the  lag  between  theory  and 
practice   is   unfortunately   great. 

The  question  of  photographic  emulsions  wUl  be 
briefly  considered  in  dealing  with  electro-osmotic 
processes. 

(c)   Technical  applications  oj  adsorption. 

Technical  processes  in  which  adsorption  plays 
an  essential  part  are  very  numerous.  In  the 
place  of  first  importance  one  shoidd  mention  dyeing 
processes.  It  is  now  fairly  generally  recognised 
that  tho  first  stage  in  such  processes  is  a  true 
adsorptive  one.  Ityestufls  are  generally  character- 
ised by  exerting  a  very  marked  lowering  effect 
upon  surface  and  interfacial  tension.  It  follows 
therefore  from  Giblis'  principle  that  they  are  largely 
adsorbed,  with  the  residt  that  in  the  surface  layer 
(which  probably  does  not  exceed  10""  cm.  in 
thiikness)  the  concentration  of  the  dye  becomes 
great,  eventually  exceeding  the  limit  of  solubility 
which  it  possesses  in  the  ordinary  sense.  The  result 
is  that  precipitation  or  coagulation  takes  j)lace 
and  this  in  many  cases  is  accompanied  or  succeeded 
by  ordinary  chemical  combination  with  certain 
of  the  amphoteric  substancesprosentin  the  material 


to  be  dyed.  It  is  clear,  of  course,  that  adsorption 
cannot  cover  the  whoU>  phenonienou,  for  ailsorp- 
tion  iu  the  sense  of  Gibbs'  th<>ory  is  a  reversible 
process,  whilst  dyeing  is  essentially  an  irreversible 
process,  the  fastness  of  tlie  dye  being  d<'peudent 
upon  the  fact  of  irreversibility.  In  tho  case  of 
tannintj  the  process  is  very  similar.  A  reference 
will  lie  made  to  tanning  later  from  the  standpoint 
of  electro-osmosis.  It  will  be  observed  that  iu 
dyeing  and  tanning  we  are  ilealing  primarily 
with  the  adsorption  of  colloiilal  matter  ujion  a 
surface,  most  dyi^stulTssiich  as  Congo  red  belonging 
to  the  group  of  so-called  "  electrolytic  colloids," 
that  is  the  <-olloidal  part  functions  as  an  ion(anion). 
lilcachinij  processes,  whilst  being  fundamentally 
adsorptive  in  nature,  dilTer  from  theprecedingcases 
in  that  the  bleaching  agent  is  not  usually  a  colloid 
and  therefore  its  effect  \ipon  the  surface  is  a  better 
deiined  chemical  process.  A  bleaching  agent  such  as 
sodium  hypoddorite  lowers  the  surface  tension  of 
water  and  hence  is  positively  adsorbed  at  the 
surface. 

Siu-face-adsorption  of  molecides  and  ions  of 
electrolj^es  plays  a  fundamental  rOle  in  agricul- 
tural problems.  One  of  the  results  so  far  obtained 
in  this  very  complex  subject  is  the  conclusion  that 
the  general  character  of  a  soil  is  as  much  governed 
by  the  size  of  grain,  that  is,  by  the  surface  area 
of  the  soil  particles,  as  by  their  chemii-al  nature. 
Heavy  clay  means  small  porosity  and  therefore 
small  surface  and  small  adsorbing  power  for  salts 
and  non-electrolj'tes  dissolved  in  the  water  present. 
The  result  is  that  this  material  is  nnsiitisfactory. 
The  function  of  adsorption  in  soils  is  to  retain  the 
soluble  salts  from  being  washed  away  too  far  from 
the  surface  of  the  ground  during  heavy  rain.  The 
extent  to  which  adsorption  occurs  depends  not 
only  upon  the  soil  but  also  upon  the  nature  of  the 
fertiliser.  The  question  of  the  elliciency  of 
fertilisers  would  lead  us  too  far,  but  that  the 
problem  is  fast  becoming  an  exact  applied  science 
is  very  evident.  It  is  clear  on  general  gi-ounds 
that  capUlary  chemistry  plays  a  great  r61e  in  such 
problems,  as  we  have  already  seen  in  connection 
with  the  theory  of  wetting,  but  it  is  to  be  feared 
that  many  of  the  workers  in  this  field  have  not 
fully  realised  the  significance  of  cai)illarity  for  the 
processes  concerned. 

A  further  important  technical  application  of 
adsorption  is  found  in  the  methods  of  water  and 
sexcage  purification  in  so  far  as  filtration  is  con- 
cerned. The  functions  of  porous  substances  such 
as  charcoal  and  sand  are  so  familiar  that  they 
need  not  be  considered  at  length.  It  is  suflicienl 
to  point  out  that  capillary  adsorption  is  the 
fundamental  factor,  though,  as  in  dyeing  and 
taim^ing,  the  irreversibility  of  the  pro<css  is  atj 
essential  ;  and  in  so  far  as  irreversibility  cxistfl 
the  phenomenon  is  not  covered  by  the  simplr 
capillary  theory.  Purification  problems  also  come 
under  the  head  of  coagulation  of  colloids  and  m 
brief  reference  to  them  will  be  made  there.  i 

Another  field  in  which  adsorption  plays  a  part  ii| 
that  of  the  clconsing  action  of  soap  and  the  clari 
fication  of  liquids  such  as  wines.  In  the  case  ol 
soap  there  is  no  doubt  that  the  alkali  produccc 
as  a  result  of  hydrolysis  acts  as  a  jjejitoniscr  oi 
emulsifier  for  the  fatty  matter  whiih  is  to  b< 
removed,  and  the  intimate  contact,  which  ii 
necessary  to  attain  this,  is  po.ssilily  brought  abou'i 
by  the  fact  that  the  soap,  both  unhydrolysed  aw 
as  colloid  ions,  depresses  the  interfacial  tension  wit! 
the  result  that  adsorption  of  the  soap  takes  plac 
and  capillary  wetting  occurs  easily.  In  the  cas 
of  clarification  processes  the  results  of  a  particula 
investigation  may  be  cited  as  ilkistnitive,  th 
object  Ijeing  to  find  a  good  clarifying  agent  to 
certain  wines  which  would  be  elTective  withoii 
altering  the  taste  appreciably.  According  ]■ 
F.   La   Marca    (see  this  Journal",    1915,   p.   lOOfl 
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"  experiments  ^vith  nine  types  of  Italian  wines 
indicated  tliat  lisli  {;luc  wiis  the  l>est  clarifying 
agent."  The  tannin  and  extract  content  can  be 
reduced  by  adsorption  upon  the  fish  glue  without 
altering  other  constituents.  "  Egg  albumen  is 
also  an  excellent  clai-ifier  and  does  not  alter  the 
composition  of  the  wine."  "  Aluminous  earth 
markedly  reduces  the  acid  content  and  also  the 
extract  but  not  the  colour  or  the  tannin." 
"  Acidity  and  colour  are  diminished  by  charcoal 
which  also  reduces  the  tannin  to  a  slight  extent." 
The  specific  elTects  of  adsorption  upon  surfaces  of 
different  nature  manifest  themselves  here  very 
clearly. 

(D)  Applicalion   of   coagulation  principles. 

Coagulation,  as  ah-eady  pointed  out,  is  brought 
about  hy  removing  the  electric  charges  which  are 
situated  upon  the  colloid  or  emulsion  particles 
and  which  go  to  maintain  these  in  a  stable  sol 
form.  Tlie  discharging  process  is  most  conveniently 
earned  out  by  means  of  electrolytic  ions  of 
opposite  sign  to  that  possessed  by  the  colloid. 
The  colloid  may  also  be  discharged  by  being 
carried  to  nn  electrode,  the  discharge  at  the 
electrode  being  presumably  quite  analogous  to  the 
discharge  of  an  ion  in  oi-dinarj-  electrolysis.  It  is 
of  some  interest  to  consider  one  or  two  large 
scale  applications  of  both  of  these  methods  of 
producing  coagulation.  First  of  all,  coagulation 
Dy  ions. 

A  very  important  application  of  this  is  found  in 
one  of  the  methods  employed  for  rectification  of 
current,  that  is  the  transformation  of  alternating 
into  du'ect  current.  In  tins  connection  the 
'iiminium  rectifier  is  well  known.  A  condenser  is 
,  laccd  in  the  alternating  current  line,  one  plate 
of  the  condenser  being  of  aluminium,  the  space 
between  the  plates  being  filled  with  an  aqueous 
solution  of  a  salt.  On  the  aluminium  plate  there 
is  rapidly  formed  some  colloidal  aluminium 
hydroxide  and  if  this  can  be  made  to  coagulate 
and  adhere  to  the  plate  the  current  taken  ofi  will 
be  unidirectional.  The  problem  is,  therefore,  to 
choose  an  electrolyte  which  wiU  most  completely 
effect  the  coagulation  of  the  coUoid.  Since 
aluminium  hydroxide  is  a  positively  charged 
colloid  the  discharging  efiect  must  be  brought 
j  about  by  an  anion,  and  further  as  we  have  seen 
the  higher  the  valency  of  the  ion  the  more  effective 
it  will  be.  Thus  the  salts  of  monovalent  acids — 
such  as  nitrates,  chlorides,  acetates,  etc. — are 
inefficient.  Salts  of  divalent  acids  such  as  sul- 
phates, carbonates,  and  tartrates,  are  moderately 
efficient.  That  is  to  say,  a  rectifier  containing 
such  divalent  salts  will  rectify  current  whose 
voltage  does  not  exceed  30 — 50  volts.  If  the 
current  is  at  a  higher  voltage  the  rectification  is 
only  very  partial  and  incomplete.  Using  trivalent 
radicles  such  as  phosphates,  citrates,  or  borates, 
the  efficiency  of  the  rectifier  is  much  increased 
Js  it  is  now  capable  of  dealing  with  a  pressure  of 
Jver  200  volts.  It  is  interesting  to  note  also  that 
silicates,  though  strictly  speaking  belonging  to  a 
livalent  acid,  are  exceedingly  efficient,  no  doubt 
[lue  to  the  fact  that  the  coagulant  is  here  itself 
unctioning  as  a  colloidal  anion  though  a  clear 
xplanation  of  the  mechanism  is  wanting, 
•ijviously  much  investigation  remains  to  be  done, 
t  would  be  interesting  to  try  other  colloidal 
nions  of  much  greater  complexity  than  colloidal 
ilicate,  such  for  example  as  organic  electroh-tic 
oUoids  hko  Congo  red.  The  point  as  to  whether 
he  molecular  mass  of  the  coagulant  is  significant 
s  well  as  its  valency  also  requires  mvestigation. 

Another  important  application  of  coagulation  is 
[■et  with  in  the  de-emulsification  oj  uater  con- 
immated  with  oil,  the  oil  being  in  the  form  of  an 
aiulsion.  It  is  an  important  engineering  problem 
specially  in  connection  \\-ith  the  forced  lubrication 
'  steam  turbines,  and  has  been  solved  \vith  some 


considerable  success  by  the  use  of  alum.     The  oil 

particles  are  negatively  charged  and  can,  therefore, 

lie  discharged  by  a  cation  of  high  valency  such  as 

Al".     The  alum  solution  is  run  slowly  into   the 

emulsion,  the  oil  coagulates  on  the  top  and  may 

be   run   off.     The   result   is   that   a    considerable 

!    quantity  of  oil  is  recovered  which  would  otherwise 

I    have  run  to  waste  and  at  the  s<ime  time  the  oil  is 

I    prevented  from  fouling  Ww.  hefited  parts  of  the 

engine.     It  may  be  remarked  that  oils,  otherwise 

very  similar,  differ  much  in  the  ease  with  which 

i   thev    become    emulsified    (cf.,    for    example,     A. 

j    Philip,  this  Journal,  1915,  34,  097). 

The  next  problem  to  be  touched  upon  is  river 
sludge  formation  and  sewage  precipitation.  The 
fact  that  material  which  remains  in  suspension  as 
long  as  the  liquid  medium  is  fresh  water  but  is 
deposited  when  carried  to  the  mouth  of  a  river 
where  the  medium  is  now  .salt,  obviously  suggests 
that  coagulation  has  been  brought  about  by  the 
sodium  and  calcium  salts  of  the  .=iea  water.  When 
this  process  goes  on  for  centuries  formation  of 
deltas  results.  As  a  rule  coagulation  of  this  kind 
is  anything  but  desirable.  In  other  cases,  how- 
ever, notably  when  a  river  overflows  its  banks, 
the  result  may  be  beneficial.  The  fertility  of  the 
Nile  valley,  for  example,  may  be  ascribed  to  this 
cause,  the  rich  colloidal  matter  in  the  river  water 
being  precipitated  upon  the  adjacent  soil.  In 
view  of  the  large  amount  of  sewage  annually 
carried  down  by  rivers  the  question  has  been  raised 
as  to  whether  it  may  be  po.'sible  to  recover  by 
means  of  regrulated  coagulation  some  of  the 
valuable  fertilising  materials  represented  by  the 
phosphorus,  nitrogen,  and  potassium  contained  in 
the  sewage.  As  a  matter  of  fact  an  attempt  has 
been  made  along  thc^e  lines  in  Germany  but  so 
far  the  efficiency  is  low.  It  is  nevertheless  a  very 
.  important  problem.  Our  present  practice  of 
getting  rid  of  sewage  somehow  can  scarcely  be  the 
last  word  on  the  subject. 

As  a  final  illustration  of  coagulation  by  chemical 
means,  that  is  by  ions  or  even  by  change  in  the 
nature  of  the  solvent  by  large  addition  of  non- 
electrolyte,  a  reference  may  be  made  to  one  or 
two  methods  for  the  coagulation  of  rubber  latex. 
A  method  suggested  by  Fulton  and  Macallum 
(Eng.  Pat.  9066  of  1911)  depends  as  far  as  I  see 
upon  the  change  in  the  nature  of  the  medium. 
The  latex  suspended  in  water  is  treated  with 
aldehydes  or  ketones  other  than  formaldehyde. 
As  an  example  80 — 90  parts  of  water  are  added 
to  10 — 20  parts  of  aldehyde  or  ketone  and  the 
solution  may  be  used  ^vith  about  half  its  volume 
of  latex  which  is  preferably  sprayed  over  the 
coagulant.  An  alternative  method  of  treatment 
wliich  causes  coagulation  and  at  the  same  time 
sterilises  the  rubber  is  that  proposed  by  S.  C. 
Davidson  (Eng.  Pat.  22,138  of  1914).  A  solution 
of  one  part  of  sodium  thiosulphate  in  16  parts 
"  alkalised  cresol,"  that  is  a  solution  of  cresylic 
acid  in  aqueous  sodium  or  potassium  hydroxide, 
is  stirred  into  Hevea  latex  in  the  proportion  of 
1 — 5%.  The  latex  is  allowed  to  stand  for  24 
hours  and  is  then  coagulated  by  means  of  a  1 — 2  % 
solution  of  sulphuric  acid.  Other  acids  such  as 
acetic,  trichloracetic,  or  hydrochloric  may  be  used. 
The  SO,  evolved  on  addition  of  the  coagulating 
acid  possesses  a  preservative  effect  upon  the  rublier. 
It  is  somewhat  obscure  why  it  should  be  necessary 
to  allow  the  latex  to  remain  so  long  in  contact 
with  the  thiosulphate.  The  thio.sulphuric  acid 
mav  of  course  exert  an  incipient  coagulating  action 
or  it  may  be  that  the  thiosulphate  requires  this 
time  to  take  the  place  of  other  salts  already  ad- 
sorbed upon  the  latex  particles.  That  is  to  say 
it  mav  be  a  case  of  preferential  or  selective 
adsorption.  I  have  no  idea  as  to  how  efficient 
tills  actual  process  may  be.  It  serves,  however, 
to  indicate  how  much  purely  scientific  work 
remains  to  be  done  in  order  to  supply  us  with  a 
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larger  nunibor  of  sr<^neral  principles  which  would 
serve  as  sviiiios  in  this  or  other  colloid  problems. 

Let  lis  turn  now  to  the  alternative  method  of 
colloid  coniTulation  by  brinirins  the  colloid  directly 
into  ci>ntact  with  an  oppositely  charged  metal 
electrode.  Tliis  has  had  up  to  the  present  less 
utility  than  the  ionic  method.  Pe-emulsitication 
may  Ix*  easily  etTeottnl  upon  the  lalioratory  scale, 
but"  I  do  not  kno*  if  it  would  comivare  with  the 
alum  method  on  the  larcre  scale.  The  method, 
however,  has  been  employed  for  sewasie  treatment. 
Aecordins  to  A.  >1.  Williamson  (Trans.  Amer. 
Electrochem.  .Soc,  1!115.  27,  193)  an  installation 
in  America  deals  with  as  mvich  as  a  million  gallons 
of  sewage  per  day.  On  general  grounds  one  would 
think  that  the  electrical  method  should  be  efficient 
in  that  all  the  colloidal  material  would  auto- 
matically separate  itself  at  both  electrodes  accord- 
ing to  tlie  -sign  of  the  charge.  The  method  would, 
iiowever.  be  more  economic  of  current  the  smaller 
the  content  of  electrolytic  salts  present. 

(e)  Selective  adsorption. 

This  principle  has  been  made  use  of  In  a  method 
proposed  for  the  separation  of  radioactive  salts 
(Ges.fur  Elektro-Osmose,  Eng.  Pat.  10,083 of  1914). 
The  salts  are  in  a  state  of  adsorption  upon  coUoid 
material,  this  condition  being  the  result  of  a  pre- 
liminary treatment.  The  point  is  to  remove  the 
adsorlied  ratlium  salts  as  completely  as  possible 
from  the  colloid  material  and  from  other  salts, 
e.g..  bariuna.  This  is  effected  by  adding  to  the 
colloidal  solution  certain  other  salts  at  suitable 
concentrat  ion.  These  salts  are  pref erent  ially  taken 
up  by  the  colloid,  the  radium  salt  thus  passing 
into  solution.  By  way  of  illustration,  a  MnO, 
adsorption  product  of  Ra  and  Ba  in  a  fine  state  of 
subdivision  is  boiled  with  XHjCl  solution  of  certain 
strength  and  the  solution  Altered.  On  analysis  it 
is  found  that  the  solid  matter  contains  32" °o  of 
the  Ba  and  64-7%  of  the  Ra  originally  present. 
That  is.  a  certain  amount  of  separation  of  Ra  and 
Ba  has  been  effected.  .Uthough  a  single  run  leads 
only  to  a  partial  separation  the  method  is  interest- 
ing'and  suggestive. 

(F)  Application  of  the  "Protective"  effect. 

Reference  ■  has  already  been  made  to  the  pro- 
tective and  preservative  action  of  gelatin  upon 
colloidal  platinum.  In  a  process  patented  by  the 
GeseUschaft  fiir  Elektro-Osmose  (Eng.  Pat.  92(31  of 
1914).  the  object  of  which  is  to  prepare  stable 
colloidal  solutions  of  metals  in  general,  use  is  made 
of  colloidal  silicic  acid  as  the  protective  colloid. 
The  silicic  acid  is  obtained  in  a  pure  state  by  a 
method  which  will  be  referred  to  later.  As  an 
example  of  the  procedure  adopted,  a  metal  salt, 
i.e.,  a  silver  or  gold  salt,  is  reduced  by  a  suitable 
reagent  such  as  hydrazine  hydrate  in  presence  of 
the  silicic  acid.  A  stable  solution  of  silver  or  gold 
results,  wliich  is  purilied  from  the  electrolytes  by 
electrolysis.  In  a  later  patent  (Kng.  Pat.  15,207 
of  1914)  it  is  claimed  that  the  protective  effect  of 
silicic  acid  can  be  extended  to  the  preparation  of 
stable  metals  prepared  by  Bredig's  sparking 
method,  the  instance  quoted  being  nickel.  Further 
applications  of  the  salt -reduction  method  in  pre- 
sence of  silicic  a'-id  deal  with  the  prep.'iratiou  of 
colloidal  selenium,  palladium,  and  platinum.  It 
would  appear,  therefore,  that  the  method  is  a 
fairly  general  one.  A  further  instance  of  pro- 
tective effect  i.s  to  be  found  in  a  process  for  sizing 
and  colouring  parchment  paper  (E.  Fues,  Eng.  Pat. 
19,810  of  1914).  A  solution  wliich  contains  both 
an  acid  and  a  basic  dyestuff  may  in  general  be 
regarded  as  an  unstable  one.  In  the  presence  of 
some  size,  however,  precipitation  can  be  prevented, 
the  size  acting  as  a  protective  colloid.  The  mix- 
ture of  dyestuffs  can  therefore  be  successfully 
applied,  in  this  case,  to  the  paper. 


(g)  Applications  of  electro-osmosis. 

This  is  one  of  the  most  important  branches  of 
applied  electro-capillary  chemistry.  As  an  ex- 
ample of  a  general  type  of  problem  to  which  electro- 
osmosis  is  ap]>licable  one  may  instance  filler  press 
work.  In  this  connection  F.  I'l/.er  ('/..  angew. 
Chem.,  191.5.  28.  i.  308).  describes  a  process  whereby 
filtration  of  liquids  containing  very  tine  particles 
can  be  made  without  clogging  the  filter  cloth.  The 
filter  is  of  the  usual  form.  con.sisting  of  a  number  of 
chambers  in  each  of  which  electrodes  are  placed. 
The  chambers  are  first  filled  with  liquid,  the 
current  is  jmssed.  .and  the  suspended  matter 
wanders  to  one  or  other  of  the  electrodes,  becomes 
electrically  discharged,  and  is  deposited.  The 
liquid  can  now  be  made  to  pass  with  relative  ease 
through  the  filter  cloth.  Clogging  of  the  latter  is 
thus  largely  diminished,  and  hence  excessive 
pressure  is  not  required.  The  author  claims  that 
the  method  separates  the  finest  particles  from 
liquids  and  can  lie  used  for  mineral  colours,  dye- 
stuff's,  barium  sulphate,  and  other  suspensions. 
Strictly  speaking,  the  process  is  an  illustration  of 
eataphoresis  and  coagidation  rather  than  electro- 
osmosis,  but  the  arrangement  is  very  similar  to 
th<at  employed  in  electro-osmotic  problems  gener- 
ally. A  second  instance  is  the  application  of 
electro-osmosis  to  the  preparation  of  pui-e  colloids, 
the  case  in  point  being  the  preparation  of  colloidal 
silicic  acid  of  low  molecular  weight,  that  is,  in  a 
state  of  fine  subdivision  (Ges.  fiir  Elektro- 
Osmose.  Eng.  Pat.  9273  of  1914).  To  begin  with, 
an  alkali  silicate  solution  of  5 — IC'o  strength  is 
placed  in  an  anode  compartment,  the  electrodes 
being  preferably  perforated.  When  the  product 
is  to  be  used  medically  the  anode  consists  of 
platinum  gauze.  Brass  wire  net  serves  as  the 
cathode,  the  electrodes  being  separated  by  an 
electrically  neutral  membrane,  consisting  of  car- 
borundum and  corundum.  The  process  begins 
with  low  voltage,  which  is  ultimately  raised  to 
00 — 70  volts  to  remove  all  the  alkali  from  the 
compartment.  The  colloidal  silicic  acid  negatively 
charged.*  is  precipitated  at  the  anode,  the  sodium 
leaving  the  compartment.  Traces  of  foreign  acids 
present  with  the  silica  are  removed  by  trans- 
ferring the  solution  to  a  vessel  serving  as  a  cathode 
and  electrolysing,  the  anode  being  surrounded  by 
parchment. 

A  further  illustration  of  the  applicability  of 
electro-osmosis  deals  with  the  tanning  of  hides  a,nii 
impregnation  of  similar  materials.  In  the  usual 
method  of  tanning,  the  material  is  brought  into 
contact  with  the  tanning  liciuid  under  suitabli 
conditions  of  concentration  and  temperature,  ami 
allowed  to  remain  in  contact  for  a  length  of  time 
In  the  present  process  (Ges.  fiir  Eloktro-Osmose 
Eng.  Pat.  19,849  of  1914)  the  tanning  action  i; 
accelerated  and  possibly  improved  by  bringing  tin 
tanning  colloid  into  very  close  contact  with  tin 
hide  by  electrical  nieans.  The  hide  is  kept  at  .' 
.suitalde  potential,  positive  or  negative,  and  thi 
tanning  substance,  which  is  naturally  charge'! 
moves  up  to  and  is  discharged  upon  the  surfaci' 
A  few  details  are  given  in  the  ab.stract  (this  J. 
1915.  34.  1021).  and  arc  as  follows  : — 

"  Hide  is  tanned  by  electro-osmosis  by  utilismi 
the  material  to  be  treated  as  a  partition,  withoii 
fitting  it  tightly  to  the  walls,  to  divide  the  spai' 
between  suitable  diaphragms,  the  latter  being  >- 
selected  that  the  active  constituents  cannf. 
migrate  through  tliem.  whereas  substances  affect 
ing  the  o.smotic  a<tion  unfavourably  pass  throun 
and  are  separated  from  the  liquid,  ("onstitueni 
which  hinder  or  delay  the  process  are  yemovei 
from  the  hides  or  skins  electro-osmotically  }> 
desorption    before    the    actual    tanning.     Durm| 


•  It  is  not  . 
clrciim'itanre'* 
Id  acid  suIutioD 


quite  clear  wliat  sign  the  ch.-irde  possesses  under  thi- 
■>.     Usualiy  SiO,  sol  is  negative,  but  becomes  pMl"' 
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treatment  the  hides  or  skin.s  are  caused  to  acquire 
automatically  a  potential  suitable  for  the  tannins 
substances  used  ;  with  taiiuiu  this  n^ust  bo  of  an 
electro-positive  rliaraiter.  with  chromium  com- 
pounds, electro-ueijative." 

As  a  final  example  of  electro-osmosis  wo  may 
briefly  consider  the  manufacture  of  (jelatin  for 
nhotoyraphic  emtdsions  (Ges.  fiir  Elektro-Osuioso, 
Eng.  Pats.  21.41S  and  21,484  of  1914).  The 
object  is  to  pet  a  }jelaf  in  free  from  fat  and  from 
mineral  and  reducini:  constituents.  The  procedure 
is  as  follows.  A  solution  of  gelatin  enclosed 
between  electrically  indilt'erent  diaphragms  is 
subjected  to  an  external  voltage.  The  inorganic 
ions  migrate  through  the  diaphragms  in  the 
ordin.arj-  way  and  so  are  removed.  At  the  same 
time  any  allximinoid  bodies  are  coagiUated  and 
can  be  mechanically  separated  off.  Tlie  resulting 
gelatin  is  thus  tree  from  turbidity  which  some- 
times manifests  itself  owing  to  the  presence  of 
albumin.  Exactly  the  same  procedure  is  applic- 
able to  the  manufacture  of  hir/h  i/rude  glue. 
Modifications  may  lie  introduced  in  the  form  of 
electrically  charged  diaphragms  for  the  separation 
of  other  constituents,  thereby  yielding  a  very  pure 
product. 

From  the  survey  given  aljove.  it  is  evident  that 
the  subject  of  capillary  and  electrocapillary 
chemistry  is  one  of  great  magnitude  and  import- 
ance both  from  the  scientific  and  from  the  tech- 
nical aspects.  In  the  present  situation  it  is  plain 
that  technical  application  has  consideralily  outrun 
theory,  and  if  future  industrial  development  is  not 
simply  to  be  on  empirical  lines,  it  is  essential  that 
scientific  investigation  must  be  greatly  accelerated. 
At  the  present  time  capillary  chemistry  does  not 
occupy  the  place  it  should  in  our  University 
curricula.  But  as  things  stand  it  is  impossible 
to  deal  with  the  subject  effectively.  From  the 
manufacturers'  standpoint,  a  serious  lesson  might 
be  dra^\-n  from  the  activities  of  a  single  German 
flmi,  the  Gesellschaft  fiir  Elektro-Osmose,  from 
whose  patents  several  illustrative  examples  have 
been  taken.  It  is  fairly  evident  that  such  pro- 
cesses can  only  be  dealt  with  and  extended  by 
proper  scientific  control.  It  has  been  repeated 
ad  nausenm  that  this  is  the  only  way  to  advance 
not  only  in  regard  to  the  applications  of  capillary 
chemistry,  but  in  aU  applied  chemistry.  It  does 
not.  however,  appear,  even  yet,  to  have  been 
sufficiently  realised. 

Muspratt  Laboratory, 

The  TJniversiiy,  Liverpool. 
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THE  SULPHUR  IMPURITY  IN  COAL  GAS. 

BY   PROF.    FRAXK   CLOWES,    D.SC.    (LOND.). 

(Abstract). 
Although  the  progress  made  in  tlie  removal  of 
he  siUphur  impurity  in  coal  gas  has,  until  recently, 
'cen  very  slow  and  unsatisfactorv,  its  removal  is  a 
■roblem  which  has  always  been  of  the  greatest 
Merest  to  chemists.  The  recent  progress  will  be 
est  appreciated  by  presenting  a  short  summary  of 
at-  past  and  present  state  of  the  matter  within 
•cent  years.  ' 


Coal  may  contain  from  about  0-5  to  4%  of 
sulphur,  which  is  partly  present  as  inorganic  and 
partly  in  organic  <ompoiinds.  Good  gas  coal 
siiould  lontain  not  more  tlian  2-.5','o  of  sulphur. 
The  modern  method  of  carbonis;ition  at  high  tem- 
l)i'ratuiv  in  liri'clay,  instead  of  iron,  retorts  ensures 
a  larger  yield  of  gas,  luit  also  causes  a  larger  pro- 
portion of  sulphur  from  the  coal  to  pass  into  the 
gas;  and,  unfortunately,  this  increase  in  sulphur 
is  mainly  in  the  form  of  suljilnir  compounds  of  an 
organic  uatiu'e.  which  have  proved  ditlicult  of 
removal,  and  not  in  the  form  of  hydrogen  sulphide, 
which  can  be  readily  dealt  with.  The  crude  gas 
escaping  from  the  retorts  may  contain  \-ii%  by 
volume  of  hydrogen  sulphide  and  003%  of  vapour 
of  carbon  bisulphide  and  other  organic  sulphur 
compounds. 

These  sulphur  impurities  distribute  themselves 
amongst  the  products  olitained  in  the  purification 
processes.  The  tar  and  the  anunoniacal  liquor 
contain  some  of  the  sulphur  impurities  ;  but  re- 
liance is  mainly  placed  upon  hydrated  feiTic  oxide 
for  the  removal  of  the  hydrogen  sulphide,  and  the 
organic  sulphur  compounds  are  in  some  works 
subsequently,  in  great  part,  removed  by 
"  sulphided  lime." 

Thus  "  sulphided  lime  "  is  prepared  by  passing 
coal  gas  containing  hydrogen  sulphide,  but  free 
from  carbon  dioxide,  over  freshly-slaked  lime. 
Its  use  removes  the  remaining  sulphur  uupurities 
incompletely,  and  sulphur  equal  to  10  gi-ains  per 
100  cubic  feet  still  remains  in  the  gas  ;  whilst  the 
gasmaker  maintains  that  as  a  purifying  agent  it  is 
uncertain  in  its  action,  and  that  its  removal  is 
attended  with  nuisance  and  with  injury  to  the 
health  of  workmen. 

As  a  rule,  the  purification  by  "  sulphided  lime  " 
is  only  carried  out  in  those  gasworks  which  are 
required  by  law  to  keep  the  proportion  of  sulphur 
in  their  gas  siipply  within  a  limit  of  about  20  grains 
per  100  cubic  feet.  This  has  until  recent  years 
been  the  case  ^\ith  the  large  metropolitan  gas 
supply,  and  with  a  few  other  of  the  large  centres ; 
but  the  process  of  sulphur  purification  has  usually 
been  a  voluntary  one,  and  has  not  been  extended 
beyond  the  removal  of  hydrogen  sulphide  by 
means  of  oxide  of  iron. 

This  purification  by  iron  oxide  alone  is  entirely 
satisfactory  when  carburetted  water  gas  is  iised, 
since  water  gas  is  free  from  sulphur  compounds 
other  than  hydrogen  sulphide,  although  it  contains 
much  of  that  gas. 

The  London  gas  supply  has  been  under  stringent 
requirement  of  purification  for  a  special  reason. 
Originally,  the  metropolis  was  supplied  by  an  un- 
necessarily large  number  of  gas  companies,  and 
difficulties  arose  with  regard  to  conflicting  areas 
of  supply.  The  Gas  Act  of  1860  recognised  certain 
areas  of  supply  for  a  limited  number  of  companies  ; 
and  in  return  for  the  monopolies  thus  created, 
special  limits  of  unpm'ity  in  the  gas  were  enacted, 
and  the  necessary  machinery  for  prescribing 
methods  of  testing  the  gas  and  for  carrying  out  the 
testing  was  subsequently  arranged.  The  total 
sulphur  in  the  metropolitan  gas  supply  was  not 
allowed  to  exceed  17  grahis  per  100  cubic  feet  in 
summer  and  22  in  whiter. 

These  limits  were  applied  to  or  adopted  by  a 
large  number  of  provincial  gas  undertakings. 
Statistics  obtained  in  1903  showed  that  28  pro- 
vincial companies  had  sidphur  limits  legally  pre- 
scribed, 17  having  a  limit  of  20  grains,  the  re- 
mainder varving  between  18  and  32.  Other  re- 
turns showed  that  66  provincial  companies,  which 
were  under  no  legal  limitations,  voluntarily  pm-ifled 
their  gas  to  a  similar  degree,  as  shown  by  their  own 
tests  ;  some  of  these  reduced  the  sulphur  to 
8  n-rains  per  100  cubic  feet,  and  some  even  lower 
than  that.  Returns  obtained  in  1901-2  showed 
that  at  least  60  °o  of  the  entire  gas  supply  to 
England  and  Wales  was  under  either  compulsory 
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or  voluntary  sulphur  liimtation.  Five  large  Conti- 
nental towns  weiv  imtlor  sulphui-  limits  varying 
lietwoen  17-5  and  2(> ;  these  towns  hail  a  supply 
under  the  hnperial  Continental  tias  Association. 

In  I'.'Ol.  however,  the  inetivpolitAu  ii;us  cota- 
panies  asked  to  be  relieved  of  tlie  liiuitation  pre- 
scribed for  the  sulphur  impurity,  bajsing  their 
requi>st  mainly  on  the  uncertainty  in  working  the 
'■  sulpludeil  lime  "  process,  and  on  its  olVeusive 
and  unwholesome  protluct.  It  was  also  siiirgested 
that  the  gjis  consinners,  in  districts  where  this 
purification  was  not  carried  out,  made  no  coni|ilaint 
of  tlieir  tras  supply,  and  also  that  the  introduction 
of  the  mantle  biu-ner  certainly  led  to  a  considerable 
retluction  in  the  amount  of  gas  Inirned  for illuniin- 
ating  purposes,  and  to  a  corresponding  duninution 
of  the  amount  of  oxidise*!  sulphur  products  thus 
introduced  into  the  atmosphere  of  our  dwellings. 
The  Board  of  Trade  appointed  a  committee  on 
which  scientific  men  and  the  gas  industry  were 
represent  oil,  to  inquire  into  this  request,  with  a 
view  of  legislating  both  on  tliis  and  on  other 
matters  raised  by  the  companies.  The  London 
Gas  Act  was  the  legislative  result,  enabodying  the 
recommendations  of  this  committee. 

It  will  be  of  interest  to  look  into  the  •vidence 
subm^itted  to  the  committee  by  various  experts, 
since  it  represents  the  most  recent  knowledge  on 
the  question  of  sulphur  impurity  in  coal  gas  ;  and 
the  decision  arrived  at  by  the  committee  is  cer- 
tainly of  the  greatest  importance,  because  it 
directly  led  to  the  discovery  and  perfecting  of  a 
new  method  of  sulphiu-  purification  by  our  Presi- 
dent and  certain  members  of  liis  staff  which  cannot 
fail  to  be  of  the  greatest  interest  and  importance 
to  the  gas  industry  generally. 

The  Board  of  Trade  committee  decided  to  re- 
commend a  method  of  testing  for  the  hydrogen 
sulphide  impm-ity  in  coal  gas  which  was  considered 
to  be  less  stringent  than  that  in  use  :  a  wet  lead- 
paper  was  to  be  exposed  at  intervals  for  three 
minutes  only  to  the  gas,  instead  of  a  dry  paper 
being  exposed  continuously  for  at  least  fifteen 
hours.  Opinions  differed,  however,  as  to  the 
relative  stringency  of  these  two  methods  of  testing. 
But  the  more  important  decision  was  relative 
to  the  sulphur  compounds  other  than  hydrogen 
sulphide.  Basing  their  opinion  mainly  on  the 
difficulties  stated  by  the  gas  companies  to  arise 
from  the  use  of  "  siilphided  lime  "  and  "  the  fact 
that  no  effective  substitute  for  lime  has  been 
found  ,  ,  .  they  are  of  opinion  that  tlie  re- 
qiiirement  that  the  sulphur  impurities  should  be 
removed  to  such  an  extent  as  to  demand  tlie  use 
of  lime  should  Ije  discontinued  ;  they  refrain  from 
suggesting  the  imposition  of  any  modified  restric- 
tion in  place  of  that  now  existing  .  .  .  but  that 
official  tests  should  continue  to  be  made,  and  that 
the  amount  of  impurity  should  be  ascertained  and 
recorded," 

It  was  inferred  from  experiments,  made  by  the 
gas  companies  with  disuse  of  lime,  that  the  total 
sulphur  in  the  gas  would  not  exceed  .35  to  40  grains 
of  sulphur  per  100  cubic  feet.  This  main  ground 
for  the  decision  of  the  committee  will  be  adverted 
to  later  on.  but  two  other  grounds  on  which  the 
decl-jion  was  based  may  now  be  considered. 

It  was  assumed  that  the  absence  of  complaint 
by  the  gas  consumers  in  districts  where  lime 
purification  was  not  used  was  evidence  that  the^ 
additional  amount  of  sulphur  in  such  gas  supplies 
was  not  prejudicial.  But  it  must  Ije  remembered 
that  there  was  available  an  alternative  electric 
iUuminant  for  the  use  of  those  consumers  who 
appreciated  the  objeition  to  the  impure  gas 
supply  ;  and  the  chemist  who  has  had  to  protect 
the  ignorant  or  careless  consumer  against  theini- 

f)uritv  of  his  supplv  of  food.s  and  drugs  will  not  be 
argefy  influenced  by  the  absence  of  protest  from 
the  indifferent  consumers  of  impure  gas. 


Another  ground  for  the  committee's  decision 
was  state!  to  be  that  the  evidence  as  to  the  pro- 
judicial  effect  of  the  sulphur  impurity  wiis  of  a  con- 
tlicting  nature.  Thi'vc  wa^.  liowever,  cviilenco 
furnished  of  the  oliject ionable  and  destructive 
effect  of  the  oxidised  sulphur  products  from  gas 
combustion,  which  was  not  disputed  and  appears, 
in>leed,  to  be  irrefutable, 

Pr,  lliUdane  gave  it  as  his  opinion  as  a  physio- 
logist, that  the  presence  of  the  sidplun-  products 
of  combustion  in  any  degree  in  the  air  of  a  room 
would  cause  discomfort  to  the  average  person, 
and  was  objeit ionable  on  the  score  of  liealth  in 
the  case  of  delicate  per.sons.  He  foimd  that  gas 
not  purified  by  lime  caused  discomfort  of  the  kind 
referred  to,  .Vt  the  same  time  tlie  sulpliur 
products  would  be  of  little,  if  any,  value  for  dis- 
infectant purposes,  since  00(i"n  of  sulpliur  ilioxido 
in  the  air  was  fatal  when  breathed  by  men  or 
animals,  while  air  employed  for  disinfectant 
purposes  contained  not  less  than  l.^*";,. 

But  the  destructive  elTect  of  these  oxidised 
sulphur  products  on  leather  iind  fabrics  was  tlio 
most  serious  fact ;  and  this  was  abundantly 
proved  by  the  experiments  of  Dr.  Gordon  Parker 
and  others,  and  was  endorsed  by  a,  committee  of 
the  Royal  Society  of  -Vi'ts,  consisting  of  leather 
experts  and  chemists. 

These  experiments  proved  that  the  products 
of  the  burning  of  sulphur-containing  gas  caused 
leather  to  become  rotten,  and  ultimately  to  crumble 
to  dust.  They  showed  that  this  effect  was  pro- 
duced on  leather  which  was  originally  free  from 
acid,  and  that  it  was  by  the  absorption  of  acid 
from  the  products  of  combustion  that  the  destruc- 
tion was  brought  about.  It  was  shown,  also,  that 
no  permanent  damage  was  caused  to  leather  by 
merely  heating  it  for  some  time  even  to  180°  F., 
and  that  the  damage  was,  therefore,  entirely  duo 
to  the  sidphur  acids.  This  damage  and  destruction 
was  shown  to  be  produced  on  otlier  fabrics,  and 
it  was  proved  that  not  only  the  l)indings  of  books 
in  the  library,  but  also  the  leather  and  fabrics 
used  in  the  furnishing  of  the  house  were  subject 
to  the  same  result. 

A  possible  objection,  that  bookbindings  rotted 
in  libraries  where  no  coal  gas  had  been  burned, 
was  readily  explained  by  the  fact  that  leather  is 
sometimes  prepared  and  dyed  with  the  use  of 
sulphuric  acid,  and  that  such  leather  retains  this 
acid  against  all  washing  processes.  The  free  acid 
is,  however,  only  present  in  more  modern  samples  i 
of  leather,  and  it  is  these  leathers  which  rot,  and  i 
not  those  of  an  earlier  date,  ! 

It  can  hardly  be  imagined  that  one  would 
willingly  allow  so  destructive  an  agent  as  the  ' 
svdphur  product  to  be  introduced  into  the  internal 
air  of  .a  house,  and  then  rely  on  its  rapid  removal 
by  ventilation  or  other  means,  sinci:  its  complete  ! 
removal  could  not  be  immediately  effected  and 
secured  before  some  d.image  was  done.  It  was 
stated,  however,  that  the  plaster  and  freshly  lime- 
washed  surfaces  of  the  ceilings  and  walls  of  rooms 
would  remove  these  destructive  substances  ;  but 
as  a  matter  of  fact  the  surface  presented  to  the 
air  of  the  room  is  usually  protected  by  the  use  of 
size,  even  if  it  is  not  coated  with  ])aint,  varnish, 
or  glaze,  or  if  it  does  not  consist  of  some  utterly 
ineffective  sub.stance  such  as  wood.  ', 

It  certainly  behoves  us  to  avoid  the  umiecessary 
combustion  of  impure  gas  in  our  rooms,  since  this 
adds  to  the  oxidised  sulphur  products  which  may 
occasionally  arrive  from  the  external  air  of  the 
central  parts  of  our  large  towns.  Unfortunatoly, 
the  continued  use  of  raw  co.al  in  the  domestic  grate 
is  produiing  sulphur  acids  in  the  external  air,  and 
although  these  are  constantly  and  rapidly  removed 
by  wind  anil  rain  .and  by  ordinary  .atmospheric 
circulation,  there  are  times  of  stagnation  and 
fog  when  their  removal  is  very  slow. 
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Experiments  have  proved,  however,  that  these 
a<-ids  are  rarely  pre.sent  iu  town  air  in  the  free 
state,  l>iit  are  neutralised  and  rcntlercd  compara- 
tively innocuous  liy  the  ammonia  also  evolved 
from  coal  ilurim;  its  coniliustion  in  the  grate.  It 
has  been  also  shown  that  the  coal  gas,  which  has 
been  ])uri(ieil  from  ammonia  in  the  gasworks, 
furnislies  free  sulphur  acids  during  combustion, 
from  its  sulphm-  impurity,  and  the  free  acids  may 
be  detected  in  the  internal  air  of  our  rooms. 

The  smoke  and  other  products  of  the  com- 
bustion of  raw  coal  are.  however,  rapidly  decreasing 
in  amount,  as  heating  and  cooking  are  being 
increasingly  done  Iiy  means  of  coal  gas  or  elec- 
tricity ;  anil  by  securing  the  purity  of  coal  gas, 
this  improvement  will  be  materially  assisted  in  the 
external  air.  and  the  condition  of  the  internal  air 
of  rooms  in  which  gas  is  luirned  in  the  open  for 
heating  and  illuminating  will  become  unobjection- 
able. 

There  is  no  doubt,  however,  that  the  decision 
of  the  Board  of  Trade  Committee  was  mainly 
influeni-ed  by  the  strong  objections  raised  by  the 
representatives  of  the  gas  companies  agamst  the 
use  of  "  sulphided  lime,"  and  by  the  fact  that  no 
efBcient.  inolTensive,  and  unobjectionable  substitute 
for  this  purifier  was  known. 

This  difficidty  has  recently  been  removed,  since 
Dr.  (Iiarles  Carpenter,  the  President  of  our 
Society  of  Chemical  Industry,  working  for  some 
years  in  co-operation  with  officials  of  his  gas 
company,  has  perfected  a  simple,  economical,  and 
successful  process  for  largely  reducing  the  sulphur 
impurity  of  coal  gas  without  the  use  of  "  sulphided 
lime."  And  it  is  probalile  that  the  incitement  to 
perfect  this  new  process  arose  largely  from  the 
statements  made  before  the  Board  of  Trade 
1  Committee  and  from  the  decision  at  which  the 
Committee  arrived. 

I     The  investigation   which   resiUted   in   the   new 

process  proceeded  on  the   idea,   which  had   long 

been   held,    that   the   most    practical    method    of 

reducing  the  amount  of  sidphur  compounds,   by 

the    removal    of    the    carbon    bisulphide,    would 

x>nsist   in   suitalily    heating    the    gas,    and   then 

removing  the   hydrogen   sulphide   thus  produced 

oy  means  of  iron  oxide.     During  the  many  years 

)f  this  experimental  investigation  it  was  proved 

hat  the  readiest  means  of  effecting  the  purification 

vas  by  passing  the  gas  at  a  temperature  of  about 

t50°  F.  over  fireclay  surfaces  impregnated    with 

•educed  nickel.     Under  this  treatment  the  carbon 

>isulphide    and    free    hydrogen    hi    the    coal    gas 

umished   carbon   and   hydrogen   sidphide.     This 

lydrogen   sulphide   was   removed   by   subsequent 

■xposure  of  the  coal  gas  to  iron  oxide,  and  the 

arbon  deposited  on  the  fireclay-nickel  surface  was 

hen  burned  off,  leaving  that  surface  again  effective 

or  continuing  the   puiification   of   the   gas.     By 

his  procedure  the  sulphur  of   the  coal  gas  was 

educed  to  about  8  grains  per  100  cubic  feet. 

The  perfecting  of  this  process  involved  a  careful 

tudy  of  the  most  suitalde  surface  for  inducing 

ie  chemical  change  at  a  low  temperature,  such 

5  would  not  be  injurious  to  the  usefvd  intrinsic 

uaUties  of  the  gas":  it  also  involved  much  ingenuity 

I  devising  methods  for  bringing  the  gas  to  the 

squired  temperature  and  maintaining  it  at  this 

'uiperatiu'e  for  the  necessary  time. 

Tlie  process  has  now  been  working  continuously 

four  of  the  largest  works  of  one  of  our  large 

etropolitan  gas  companies  for   periods   varying 

om    two    to    three    years.     It     has     continued 

•roughout  this  time  to  "show  unimpaired  efficiencv, 

is    developed    no    practical    difficidtv,    and    its 

•ntrol   has   amounted   to    the    simplest    routine, 

lue  Its  resiUts  have  given  satisfaction  alike  to  the 

les  department  of  the  gas  companv  and  to. the 

n.sumers  of  their  supply. 

,  It  may  be  stated  that  another  somewhat  similar 
ocess,  depending  on  a  different  chemical  change, 


seems  to  promise  equally  good  results  in  the  hands 
of  an  investigator  in  FVance.  And  there  can  be 
no  doubt  that  the  success  attained  by  our  country- 
men will  not  only  greatly  encourage  the  farther 
development  of  the  process  of  our  military  ally, 
but  ^vill  also  leatl  to  the  practical  realisiition  of 
another  process  which  promises  to  remove  the 
larger  portion  of  the  sidphur  which  still  remains  in 
the  gas  after  the  removal  of  the  carbon  lusulphide. 
It  is  therefore  certain  that  the  immediate 
possibility  of  distributing  a  much  purer  gas  supply 
is  now  presented  to  the  gasmaker;  and  it  is  to  be 
hoped  that  those  concerned  in  the  great  gas 
industry  wiU  quickly  avail  themselves  of  the 
opportunity  thus  afforded  them  of  placing  the 
industry  in  a  strong  and  impregnable  position  in 
the  face  of  serious  competition,  and  of  givijig  their 
consumers  the  satisfaction  of  liurning  a  gas  which 
is  almost  unobjectionable. 

•  DlSCCfSSION. 

Dr.  Charles  Carpenter  emphasised  the 
difficulties  to  which  Professor  Clowes  had  referred, 
under  which  those  who  were  responsible  for  the 
conduct  of  gas  undertakings  in  London  had 
suffered.  Professor  Clowes  had  pointed  out  that 
perhaps  it  was  not  altogether  satisfactory  from 
the  chemical  standpoint  that  despite  the  fact 
that  some  of  the  most  able  chemists,  dating  back 
to  the  time  when  Dr.  Brande  was  the  Secretary  of 
the  Royal  Institution,  had  given  their  attention 
to  the  problem,  it  seemed  to  have  been  regarded 
as  an  insoluble  one. '  The  curious  part  of  the 
catalytic  process  was,  that  in  practically  all 
its  details  it  was  suggested  30  or  40  year's  ago. 
The  method  of  heating  the  reaction  furnace  by 
gas  producers  had  first  been  used  by  Siemens, 
■nith  the  advantage  in  the  control  of  heat  which 
his  furnace  gave.  Breaking  up  the  gas  into  a 
great  number  of  small  currents  had  also  been 
suggested,  as  well  as  the  use  of  an  earth  clay 
absorbent  for  carrjang  the  catalyst.  Indeed, 
there  was  hardly  an  item  of  the  plant  as  it  success- 
fully existed  to-day,  that  had  not  been  put  forward 
in  one  way  or  another  a  great  many  years  ago. 
He  wished  to  emphasise  the  lesson  which  he 
thought  was  to  be  drawn  from  the  successful 
achievement  in  making  a  success  of  the  process. 
In  the  past  engineers  of  reputation  had  worked 
at  the  problem  from  their  point  of  vievr,  and 
chemists  from  theirs.  To  sc  me  extent  they  had 
worked  in  collaboration  :  Imt  he  beheved  tliat,  of 
all  those  who  applied  themselves  to  the  problem 
of  the  extraction  of  carbon  bisulphide,  Mr.  Harry 
Jones  was  the  only  one  who  not  only  did  it  success- 
fully, but  obtained  the  bisulphide  in  separate  form 
as  a  by-product.  The  real  lesson  to  be  learned  from 
the  particular  process  referred  to  was,  that  they 
had  just  as  good  brains  in  Britain  as  anywhere, 
and  it  was  a  mistake  to  think  that  any  particidar 
country  had  a  monopoly  of  brains  suited  to  chem- 
istry. They  had  not  taken  full  advantage  of  those 
they  had.  and  he  thought  they  had  been  particu- 
larly backward  in  obtaining  the  collaboration  of 
the  engineer,  which  was  so  important  to  the 
chemical  operations  of  to-day.  If  the  futm-e  of  the 
British  chemical  industry  was  to  be  what  he 
believed  it  could  bo,  that  could  only  be  brought 
about  in  his  opinion  by  bringing  the  engineer  into 
the  equation  with  the  chemist. 

Mr.  Habry  Jones  said  that  before  the  intro- 
duction cf  Harcourt's  process  for  estimating  .sulphur 
in  gas,  which  onlv  occxipied  a  few  minutes,  the 
old^Referee  systeni  had  been  used,  in  which  the 
gas  was  burnt  m  an  alkaline  atmosphere  ;  that 
process  required  24  hours  to  carry  out.  At  one 
of  the  Enquiries  in  ParMament,  Dr.  Keates  had 
pointed  out  that  gas  companies  making  five  or 
sis  million  cubic  feet  of  gas  per  day  were  using 
lime  purifiers  40  ft-  square  and  5  or  6  ft.  deep. 


584 


CLOWES— THE   SULPHUR    IMPLTIITY   IN   COAL   GAS. 


[May  SI,  19)6. 


and  tlie  lime  was  thrown  away  when  it  was  in 
a  really  useful  condition  for  reiuovins;  suljihur. 
For  the  most  etticient  \ise  of  the  lime  it  had  lieen 
found  nevessary  to  remove  the  carbon  dioxide 
before  the  sulphur.  Three  consecutive  sets  of 
purifiers  were  visetl.  the  first  containing  lime  to 
remove  oarlion  dioxide,  the  second  containing 
'■  elficient  "  lime,  and  lastly  the  oxide  puriliere  in 
which  all  the  surplus  sulphuretted  hydrogen  was 
removed.  By  that  method  much  less  lime  was 
used  and  it  could  be  use<l  for  years  instead  of 
days.  Using  the  old  method  it  was  found  that 
gas  sometimes  (ontained  200  grains  of  sulphur, 
whereas  it  should  have  only  contained  20  grains  ; 
ti  gniins  per  100  cub.  ft.  seemed  to  be  an  irreducible 
minimum. 

Mr.  BfTTERFiELD  said  that  Shesulphur  compounds 
about  which  Professor  Clowes  had  l)een  speaking 
represented  only  1/lSth  to  1  '20th  of  the  sulphur 
initially  in  the  crude  gas.  At  any  rate  whether 
they  removed  those  sulphur  compounds  ffi.m  the 
gas  supply  or  not.  the  general  vitiation  of  the 
atmosphere  was  greatly  diminished  as  compared 
with  the  Ijurning  of  coal.  With  regard  to  the 
history  of  the  removal  of  sulphur  compounds 
other  than  sulphuretted  hydrogen  from  gas,  he 
referred  to  a  Report  of  Jlr.  Robert  Harris,  who 
was  Engineer  at  the  Bow  Common  Works  of  the 
Great  Central  CJas  Company,  dated  September  1st, 
1S69.  in  which  ten  methods  of  dealing  with  the 
sulphur  impurities  were  described.  The  last 
process,  viz.,  the  passing  of  the  gas  over  lime  first, 
and  afterwards  through  oxide  of  iron,  was  reported 
to  have  removed  about  -10  "„  of  the  sulphur 
compounds.  They  knew  now  the  reason  why  a 
better  result  had  not  been  achieved,  i.e.,  Mr. 
Harris  had  not  realised  how  the  lime  should  be 
used.  It  was  one  of  the  original  Gas  Referees 
who  first  put  in  print  how  the  lime  .should  be 
used,  and  he  was  unwise  enough  to  take  out  a 
patent  for  the  process,  with  the  result  not  merely 
that  he  lost  his  position  as  a  Gas  Referee,  but  also 
practically  precluded  the  gas  referees  for  all  time 
from  taking  out  any  patent,  even  though  it  was 
solely  for  the  protection  of  the  manufacture  of  an 
article  in  order  to  see  that  it  was  properly  standard- 
ised. There  was  another  process  of  Mr.  ^■emon 
Harcourt's,  apart  from  the  one  their  President 
had  subsequently  elaborated.  This  other  process 
had  been  tried  at  the  Westminster  Gas  Works  in 
1871.  According  to  it  a  perforated  metal  wad 
was  placed  in  the  mouthpiece  of  each  retort,  but 
the  report  stated  that  it  proved  unworkable  in  the 
opinion  of  Mr.  Harcourt  himself.  With  regard 
to  the  effect  of  sulphur  compounds  when  gas  was 
used  for  illuminating  purposes,  the  amount  of 
sulphur  burned  in  illuminating  a  room  to  a  satis- 
factory extent  was  now  about  1/lOth  of  that  it 
was  before  the  introduction  of  the  incandescent 
burner.  Therefore  legislation  requiring  a  com- 
pany to  keep  the  sulphur  compounds  in  the  gas 
down  to  a  minimum,  which  was  neces-sary  before 
the  introduction  of  the  incandescent  "  burner, 
became  ridiculous  at  the  present  time.  It  was  a 
matter  of  the  proportion  of  sulphur  dioxide  m  the 
•air  of  the  room  whether  harmful  effects  were 
obtained.  He  thought  there  was  no  rniestion 
that  in  aU  the  cases  where  very  harmful  effects 
were  shown,  much  more  gas  had  been  burned  than 
was  neces.sar>-  for  the  proper  illumination  of  the 
cubic  space  in  which  those  samples  were  exposed. 
He  had  given  figures  as  to  the  ratio  of  carbon 
dioxide  to  sulphur  dioxide  in  a  room  properly 
illuminated  by  gas,  and  at  the  same  time  ventilated 
to  the  ordinary  factor?-  standard  of  ventilation, 
in  lectures  delivered  two  or  three  years  ago  before 
the  In-stitute  of  Cliemistry.  Those  figures  showed 
that  the  sulphur  dioxide  from  gas  u.sed  purely  for 
illuminating  purposes  was  negligible  in  the  air 
which    one    breathed    in    a    properly    ventilated 


room.     The  harm  of  the  sulphur  compounds  in 

I  his  opinion  came  in  the  destnu-tion  of  the  burner 

I   fittings    themselves,    which    in    the    case    of    the 

inverted  gas  burner  wore  exposed  directly  to  the 

products  of  combustion  in  a  concentrati'd  form. 

j   He  remembered  wlien  a  l'ro\iiicial  Gas  company 

!   had  sought   relief  from  sidphur  restrictions  some 

'   time  ago,  tlie  fact   wliich  seemeil  to  bear  weiglU 

with     the     I'arliamentai'y     Couunittee     was     the 

exhibition  of  two  inverted  burnei's,  one  of  which 

had  l)oen  \isocl  on  a  gas  supply  containing  the  full 

amount  of  sulphur  compounds  and  the  other  on 

one  from  which  the  sulphur  compounds  had  lieen 

removed.     The    dilTerence    in    tl.e    coriosion    was 

marked.     From  tlie  qiiestions  which  were  put  to 

!   him  as  a  Avituess.  he  thought  the  Committee  wa?- 

disposed  to  impose  any   restrictions  on  the  Gns 

Company   which  they   covdd  have  complied  with  j 

without    the    use    of    lime.     At    that    dale    Dp. 

i    Carpenter's  process  was  not  known,  and  there  was 

I   then  no   pix)cess  without  the   use  of   lime  \\hic!i 

appreciably  reduced  the  sulphur  compoimds.     If 

the  Committee  had  had  Dr.   Carjienter's  jireseiit 

process   before   it,    they   would   imdouljtcdly   not 

have  removed  the  restrictions  altogether. 

Dr.  RiDEAl.  said  that  prior  to  ICOl  he  h.ad 
visited  several  countries  in  connection  with  the 
sidphur  question,  and  was  astonished  to  find  that 
in  Brussels,  Berlin,  Vienna,  and  Paris,  the  sulphur 
problem  had  not  been  before  them  in  the  way  it 
had  been  in  England  for  the  last  40  or  50  years. 
In  Berlin  and  in  \'ienua  it  seemed  unknown,  and 
he  could  not  find  any  lime  purifiers  at  all.  Out 
of  -100  grains  of  sulphur  in  crude  gas  3(i()  grains 
was  removed  by  the  oxide  of  iron  purifiers; 
the  fighting  prior  to  the  Sulphur  Clauses  being 
aboUshed  was  all  about  whether  the  40  residual 
grains  coidd  be  reduced  to  20.  The  amoiuit  of 
sulphur  that  was  evolved  where  coal  was  burned 
in  the  domestic  grate  had  never  lieen  subjected 
to  any  legislation,  and  it  seemed  to  show  that  the 
efforts  of  chemists  had  been  directed  to  a  wrong 
purpose.  It  was  useless  to  legislate  for  the 
removal  of  sulphur  from  gas  when  the  sulphur  in 
the  paraffin  which  was  used  in  a  lamp  or  oil 
engine  and  in  the  coal  used  in  the  grate  was  many 
times  more  than  that  in  the  gas  itself.  It  had 
been  shown  conclusively  that  the  darkening  or 
tarnishing  of  metals  in  vitiated  air  was  due  to  the 
action  of  sulphuretted  hydrogen,  and  not  sulphuric 
acid.  Sulphuretted  hydrogen  was  produced  byi 
the  incomplete  combustion  of  coal  in  grates  in 
to\vns.  and  in  country  places  from  manure  heaps 
and   decaying  vegetables. 

The  Chairman  said  that  he  had  noticed  whef; 
lime  purification  was  discontinued,  the  amount  o: 
copper  suliJhate  formed  by  the  impinging  of  ga-^ 
flames  on  vessels  in  his  laboratory  had  very  mucl 
augmented.     A  consideralde  amount  of  this  Sftl' 
was  swept  from  beneath  his  copper  vessels  even 
week.     He    was    sure    that   the    products   of  thv 
incomplete  combustion  of  coal  gas,  e.g..  when  <' 
flame  impinged  upon  a  metal  surface  such  as  ai 
inverted  incandescent  mantle  or  the  bottom  of  ) 
copper  vessel,   contained   sulphuretted  hydrogen 
In  the  summer  time,  when  there  were  no  coal  flrof 
silver  plate  was  blackened  by  liunxing  coal  gas  ii 
a  room.     The  presence  of  arsenic  in  sulphuric  acli 
made  from  pyrites  was  well  known,  but  arseni 
was  also   present  in  sulphuric  acid  made  frot 
recovered  .sulphur.  ' 


Erratum. 
In  the  discussion  on  Prof.  Armstrong's  papt 
as  reported   in  this  Journal  of   .May   l')th,   191' 
on  page  504,  col.   1,  line  1,  for  "  Mr.  Ciardner 
read  "  Mr.  C.  S.  Garland." 
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i      Meeting  held  at  Xotiiitijham  on  T\'cdncsdaT/,  January 
j  20(/(,   191(). 


MR.   JOHN   WHITE  IN  THE  CHAIR. 


NOTE   ON   THE   ACTION   OF  LIME   IN   THE 
UNHAIRING    PROCESS. 

BY  J.  T.  WOOD,  F.I.C.,  AND  D.  J.  LAW,  B.SC,  F.I.C. 

Ill  a  recent  thesis  presented  to  the  University 
of  Michigan  by  A.  A.  Schlichte  on  "  The  changes 
in  skins  during  their  conversion  into  leather,"* 
the  author  shows  that  skins  can  be  unliaired  by 
sterile  limes.  His  work  was  carried  out  in  a  very 
carefid  manner,  and  from  his  bacteriological  results 
there  seems  to  be  no  reason  to  doulit  the  conclu- 
sions arrived  at.  The  editor  of  the  Journal  of  the 
American  Leather  Chemists'  Association  suggested 
to  Mr.  Schlichte  that  he  might  be  in  error  as  to 
the  actual  sterility  of  his  lime  liquors  after  the 
pieces  of  hide  had  been  in  for  a  considerable  time, 
and  several  tests  had  been  made  on  the  condition 
of  the  hide  by  opening  the  vessels.  Mr.  Schlichte 
replied  that  the  precautions  taken  were  the  same 
which  he  has  used  in  very  many  experiments,  and 
the  proportion  of  contaminated  cidtures  has  been 
only  one  in  2500.  Further,  in  one  experiment 
(No.  41)  two  flasks  were  charged,  and  left  un- 
opened for  five  months. 

The  editor  appears  to  base  his  remarks  on  a 
paper  by  Mr.  H.  G.  Bennett,  pulilished  in  the 
November  issue  of  the  same  Journal,  but  we  wish 
to  point  out  that  Mr.  Bennett's  conclusions  still 
leave  the  question  unsettled,  although  he  says  : 
"  The  hair  is  loosened  almost  entirely  by  the  , 
chemical  action  of  enzj-mes  which  are  supplied  by 
the  bacteria  thriving  in  lime  liquors.  These 
enzymes  dissolve  the  softer  keratins  and  hair  roots. 
Thb  enzyme  action  is  probably  assisted  to  some 
extent  by  the  chemical  action  of  lime,  not  so  much 
by  its  solvent  effect,  which  is  extremely  small,  as 
by  its  softening  effect,  which  facilitates  the  enzyme 
action.  If  the  keratinous  matters  yield  any  sulphur 
to  the  liquor,  sulphydrate  of  lime  will  be  formed, 
which  will  cause  a  very  shght  but  direct  chemical 
solvent  effect." 

The  question  was  discussed  in  a  paper  by  one 
of  us  in  1910,t  in  which  it  was  pointed  out  that 
in  ordinary  working  practice  the  main  unhairing 
action  in  the  limes  is  due  to  ammonia.  The  source 
of  the  ammonia  was  attributed  to  bacterial 
action,  because  the  production  of  ammonia  by  the 
action  of  lime  on  skin  in  the  cold  appeared  to  be 
doubtful.  Schlichte  does  not  state  whether  his 
sterile  limes  which  uuhaired  contained  ammonia  ; 
this  would  be  a  most  important  point.  In  the  same 
paper  attention  was  also  called  to  the  fact,  first 
stated  by  Payne,  that  calcium  hydrosulphide,  or 
sulphydrate,  is  produced  by  the  action  of  caustic 
jlime  on  the  sulphur  in  the  hair,  and  that  this  has 
an  unhairing  action. 

The  present  note  is  to  give  the  results  of  a 
hitherto  unpubli.shed  experiment  carried  out  by 
the  authors  in  1910,  which  appears  to  throw  somo 
light  on  Mr.  Schlichte's  results. 

.Although  it  is  difficult  to  sterilise  skin  effectively 

Hvithout  altering  it  to  some  extent,  it  is  compara- 

Itively  easy  to  sterilise  hair  and  lime  water.     The 

■xperiment  was  made  to  determine  the  action  of 

ime  wat«r  on  calf  hair.     Two  bottles  were  pre- 

l^ared  containing  a  few  grams  of  pure  lime,  and 

-00  c.c.  of  water.     One  of  these  was  sterihsed  by 

^teaming  in  the  usual  way,  and  then  partly  filled 

•  Jonrnal  American  Leather  Chemists  Assoc,  1915,  p.  526,  585. 
t  This  Joor.,  1910,  p.  667. 


with  clean  calf  hair,  which  had  been  sterilised  by 
boiling.  The  otlier  bottle  contained  calf  hair  in 
lime  water  without  any  sterilis;ilion.  The  bottles 
were  sealed  antiseptically,  and  put  away  in  a  dark 
cupboard.  The  hair  was  observed  to  be  gradually 
attacked  in  both  bottles.  After  an  interval  of 
Hi  days,  the  hair  had  almost  completely  dis- 
appeared in  both  bottles,  whilst  the  liquid  above 
was  of  a  yellow  coloxu'.  That  in  tlie  unsterilised 
bottle  gave  off'  ammonia  on  boiling.  2.5  c.c.  distilled 
into  '2d  c.c.  A'/IO  acid  required  20"  c.c.  A'/IO 
soda  for  neutralisation,  i.e.,  the  ammonia  was 
equivalent  to  405  c.c.  A'/IO  acid,  or  0003'ii7  grm. 
nitrogen,  equivalent  to  0227  grm.  per  litre 
nitrogen  in  solution.  The  liquid  on  acidifying  and 
boiling  gave  oft'  H.,S,  and  a  precipitate  was  formed 
(sidphur  ? ).  The  soluble  sulphur  was  estimated 
by  oxidation  with  bromine  water,  and  precipitating 
with  barium  cldoride.  15  c.c.  gave  0031  grm. 
barium  sidphate,  equivalent  to  000420  grm. 
sulphur,  or  0-2S4  grm.  sulphur  per  litre. 

On  opening  the  sterile  bottle  inoculations  were 
made  info  nutrient  gelatine  tubes.  These  showed  no 
growth  after  one  week  at  room  temperature,  so 
that  the  solution  was  sterile.  The  clear  super- 
natant Uquid  was  analysed  in  the  same  way  as  that 
in  the  unsterilised  bottle.  Ammonia  was  present  ; 
25  c.c.  of  the  liquid  distilled  into  25  c.c.  N/10  acid 
required  210  c.c.  A'/lO  soda  for  neutralisation,  so 
that  ammonia  equivalent  to  3-4  c.c.  A'/IO  acid, 
or  0-2312  grm.  ammonia  per  litre,  or  0-1904  grm. 
nitrogen  per  litre  was  present.  On  acidifying  and 
boiling  H,S  was  given  off.  20  c.c.  after  oxidation 
with  bromine  as  before  jaelded  00194  grm.  barium 
sidphate,  equivalent  to  0002664  grm.  sulphur,  or 
C- 13332  grm.  sulphur  per  litre.  The  results  are 
shown  in  the  table,  grms.  per  litre  : — 


Unsterilised. 

St«rili3eJ. 

Nitrogen  in  solution    

0-227 
0-284 

0.1904 
0-1332 

The  sulphur  in  the  unsterilised  bottle  was 
equivalent  to  213  grms.  per  litre  NajS-i-OHjO. 
That  in  the  sterde  bottle  was  equivalent  to  I  grm. 
per  litre. 

Schlichte  found  that  in  sterile  limes  the  hair 
could  be  removed  with  difficulty  after  11  days,  but 
after  13  days  it  could  he  removed  easily. 

In  order  to  ascertain  whether  a  sterile  solution 
containing  an  equivalent  amount  of  sulphur  in 
the  form  of  sodium  sulphide  would  unhair  sterile 
skin,  calfskin  was  sterOised  by  the  Seymour-Jones 
process.  The  sterilising  solution  was  made  up  of 
5-5  c.c.  90  °o  formic  acid,  and  0-2  grm.  mercuric 
cliloride,  the  skin  being  left  in  this  solution  for 
24  hours.  The  skin  was  found  to  be  quite  sterile 
by  bacteriological  tests.  It  was  then  placed  in  a 
sterile  solution,  consisting  of  excess  of  lime,  and 
1  grm.  of  crj-stallised  sodium  sulphide.  The  skin 
when  put  into  this  solution  turned  a  pale  green 
colour,  and  retained  its  swollen  condition  in  the 
lime,  although  the  acid  was,  of  course,  neutralised. 
In  44  hours  "the  hair  could  be  removed  with  some 
difficultv,  but  after  a  further  12  hours  it  slipped 
easily.  'The  solution  and  the  skin  were  uoth 
sterile  to  bacteriological  tests.  It  is  thus  shown 
that  1  grm.  per  litre  of  sodium  svdphide  in  tha 
presence  of  lime  wiU  unhair  skin  in  a  sterile 
solution.  .  , ,  •      1 

The  action  of  lime  on  hair  in  the  cold  is  slow, 
hut  it  is  greatlv  accelerated  by  heat.  Calf  hair 
boiled  for  one  hour  with  lime  water,  and  after- 
wards kept  at  37°  C.  for  12  hours,  contamed 
(0-255  grm.  per  litre)  sulphur  ;  depdation  was 
complete  in  48  hours  in  this  solution. 

With  regard  to  the  influence  of  time  on  the 
action,  a  flask  contaming  sterde  lime  and  sterUe 
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calf  hair,  after  standing  for  eleven  davs  at  room 
t»>iuperaturo,  was  found  to  contain  0077  jn-ui. 
sidphur  per  litre.  This  is  not  so  nnu-h  as  that 
found  in  tho  orijiinal  oxperiment  aliovo  cited,  but 
was  found  to  lie  sulVicient  to  loosen  the  h.air. 

In  the  experiment  citotl  it  will  be  noted  that 
more  sidphur  is  dissolved  under  non-sterile 
conditions  than  imder  sterile  conditions,  althoxigh 
it  is  possible  that  some  sulphur  was  lost  in  sterilising 
the  hair,  as  a  portion  ot  the  sidphiu'  is  very  loosely 
held.  The  experiment,  however,  supports  the 
conclusions  reached  by  one  of  us  (this  J.,  1010, 
CCS),  namely,  that  if  sulVieient  time  be  given,  a 
sterile  lime  will  unliair  skin. 

To  stun  up.  the  uidiairing  action  of  lime  water 
in  practice  appears  to  be  due  to  several  causes  :; — 

1.  Amnxonia.  produced  generally  by  bacterial 
action  in  the  old  limes,  but  also  by  tlie  chemical 
a<-tion  of  lime  on  the  hair  and  certain  constituents 
of  the  skin. 

2.  Weak  proteolytic  enz>-mes  produced  by 
bacteria. 

3.  Sulphur  compounds  formed  by  the  action  of 
lime  on  the  easily  dissolved  sidphur  in  the  hair. 

Each  of  these  actions  will  cause  depilation.  and 
in  practice  all  three  are  present.  In  Schlichte's 
experiment,  Xo.  3  is  the  probable  cause  of  the 
depilation. 

It  is  possible  that  the  swelling  of  the  skin  in  the 
sterilising  solution,  and  the  subsequent  neutralisa- 
tion by  the  lime,  may  have  some  effect  in  the 
unliairing.  In  this  case,  the  part  played  by  the 
sidphur  would  not  be  essential,  but  merely  an 
accompanying  effect.  This  point  is  being  further 
investigated. 

Since  Mr.  Law  joined  H.M.  forces.  I  have  had 
considerable  assistance  in  the  analytical  work  from 
Mr.  A.  Baumiield,  to  whom  our  thanks  are  due. 

Discussion. 

Mr.  J.  M.  WiLKiE  observed  that  the  concentra- 
tion of  soluble  sulphur,  which  was  initially  zero, 
rose  as  the  action  progre.'sscd,  so  that  an  explana- 
tion was  stUl  required  as  to  the  mode  of  a,ction 
of  the  sodium  sulphide  produced. 

Mr.  DuNFOKD  asked  whether  sulphur  dis- 
integrated or  dissolved  the  hair  as  well  as  keratin. 

Dr.  Pkide.\ux  asked  whether  ammonia  and 
sodium  sulphide  had  the  .same  dehairing  influence. 

Mr.  Pentecost  expressed  surprise  to  hear  that 
sodium  sulphide  did  not  injure  the  skins,  because 
in  the  case  of  animal  products  such  as  sUk  sodium 
sulphide  was  very  injurious  ;  it  took  away  that 
loose,  pleasant  feel.  Lime  actetl  in  the  same  way, 
but  it  was  more  energetic  than  sulphide. 

Mr.  IxNES  said  that  the  function  of  the  liming 
process  was  not  only  to  unhair.  In  their  own 
experiments  they  had  been  led  to  suspect  a  certain 
amount  of  putrefaction.  The  action  of  lime 
might  be  hydrolytic  or  it  nught  be  a  purely 
solvent  action.  An  excessive  luning  would  destroy 
the  fibre  and  possibly  the  same  thing  could  happen 
with  keratin. 

-Mr.  Duxc.\LFE  said  tliat  the  horn  part  of  animals 
consisted  of  keratin,  growing  in  close  contact  with 
the  horn  pith  in  the  same  way  as  hair  on  skin'; 
it  was  very  difficult  to  remove  the  horn  from  the 
pith  in  the  ordinary  way,  the  general  process  being 
to  keep  the  horns  for  a  very  long  time  in  the  open 
air  ;  that  process,  he  concluded,  was  due  t<^  bac- 
terial action,  probably  producing  ammonia.  It 
horns  were  allowed  to  get  hot  the  horn  would 
come  away  very  much  more  quickly,  probably 
owing  to  the  Ijacterial  action  being  very  much 
more  rapid.  The  bacterial  action  in  that  prijcess 
was  very  great,  judging  from  the  liquid  that  came 
away. 

■(.Mr.  \\  f)Oij  said  that  in  ordinary  pi-actire  the 
bacterial  action  was  very  prominent  in  all  those 
cases.     The    prevalent    idea    was    that    this    was 


Ideally  the  cause,  as  it  had  been  stated  by  several 
authors  that  sterile  liquors  would  not  uiihair. 
Pivbalily  the  action  ilr.  Duncalfe  mentioned  was 
very  much  the  -sivme  as  took  place  if  a  skin  were 
left  lying  <al  out  :  the  hair  would  become  loose 
and  couJd  be  pulled  out.  With  regard  to  tho 
elimination  ot  putrefaction,  there  were  difficulties 
in  the  way  of  using  disinfecting  materials  in  the 
soak.  It  was  usual  to  use  some  coal  tar  product 
like  phenol,  Imt  formaldehyde  was  fatal.  It  was 
impossible  to  make  glue  of  the  pieces  afterwards. 
It  had  been  found  by  Stiasny  that  each  alkali 
had  a  dilTerent  action.  The  swelling  action 
depended  on  the  hydroxyl-ion  concentration  but 
not  the  unliairing  action.  Keratin  did  not  swell  ; 
it  smiply-  softened.  Sulphide  dissolved  it  abso- 
lutely, hair  root  as  well,  but  anunonia  just  dis- 
solved the  layer  round  the  root  of  the  hair.  That 
question  ot  liydroxyl-ion  concent i-.it ion  had  been 
gone  into  very  thoroughly,  and  it  liad  been  found 
that  the  order  of  swelling  was  the  opposite  to  that 
of  unliairing.  Silk  was  not  keratin,  but  was 
allied  to  keratin.  1  lair  conta ined  about  80  %  kerat io ; 
horn  probalily  the  same.  In  practice  the  uidiairing 
action  was  always  due  to  bacteria  when  they  were 
present  in  quantity;  bacterial  action  alone  was 
suHicient  to  unhair.  Sulpliide  unhaired  by  dis- 
solving the  hair,  whereas  bacteria  only  attacked 
the  hair  xwots.  That  was  why  the  old  system 
of  sweating  (hanging  the  skin  in  a  cool  place)  was 
still  xised,  because  the  wool  was  not  damaged 
and  was  more  lustrous  than  if  removed  by  any 
other  method. 


Meeting  held  at  yolli>igham.  on  Wednesday,  March 
22nd,   1910. 


MR.    JOHN    WHITE    IN    THE    CHAIR. 


NOTE  ox  THE  TEXSILE  .STREXGTII  OP 
ARTIFKT.VL  SILK.S.  WITH  REf^EREXCE 
TO  THEIR  USE  IX  THE  L.VCE  AND 
HOSIERY    TRADES. 

BY    S.    J.    PENTECOST. 

A  section  of  the  Nottingham  lace  trade  is  .^t  the 
present  time  threatened  with  thcdangerof  serious 
injury.  o\%-ing  to  the  tendency  to  u.se  artificial 
silks  of  inferior  tensile  strength,  for  the  production 
of  ci-rtain  lace  goods  winch  have  to  bear  some 
strain  in  the  finishing  processes  and  in  subsequent 
wear. 

Chardonnet  silk,  made  by  projecting  collodion 
into  air  or  water,  and  subsequently  denitrating.  is 
extraordinarily  brilliant,  but  owing  to  its  loss  of 
strength  and  elasticity  when  wet,  it  is  not  well 
suited  for  manufacturing  goods  that  have  tp  be  < 
stretched  or  pulled  out.  A  further  drawback 
has  been  found  in  the  tendency  for  this  silk  to 
become  J'otten  in  stock  owing  to  a  development 
of  sulphuric  acid  in  the  fibre.  This  is  often  accom- 
panied by  the  formation  of  white  opaque  places 
on  the  fabrics.  For  this  reason,  and  the  impoi-tant 
factor  of  relative  cost,  this  class  of  artificial  tilk 
has  been  replaced  by  those  product.^  obtained  by 
dis.solving  the  celluiose  direct,  without  previous 
nitr.ation. 

The  Glanzstoff  and  Tliiele  processes  consist  iuj 
dissolving  cellulose  in  animoniacal  solution  of' 
copper  hydroxide  and  forcing  the  liquid  through 
fine  spinning  nozzles  into  a  precipitating  medium 
con.sistingof  32  i)arts  caustii-  soda.  8  parts  glucose, 
and  100  parts  water.  In  this  the  copper  is  dis- 
solved out  of  the  fibre  at  a  temperature  of  50°  C 
for  fine  threads  and  75°  C.  for  thick  threads. 
The  threads  are  afterwards  washed  in  dilut<;  Mia- 
By  Thiclc'8  process  very  fine  threada  are  produced. 
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•Viscose  silk  is  mado  by  tivatinj;  cellulose  with 
caustic  soda  of  moiVfrisinj>:  streiigtli  and  subjecting 
the  iii-oduet  to  the  action  of  carbon  bisuli)hide 
vapoui-.  The  celUilo.se  xanthate  thus  formed  is 
dissolved  to  an  S  to  10%  cellulose  streny:th,  and 
projected  into  suitable  aqueous  precipitating  media. 
This  ilass  of  silk  is  being  produced  in  increasing 
quantities  at  Coventry,  as  well  as  abroad,  and  by 
reason  of  its  softness,  brilliance,  and  strength 
when  in  a  Avet  state,  has  found  its  way  into  the 
Nottingham  and  I/ancashire  textile  indu.stries.  It 
is  supplied  in  sizes  of  75  deniei's  and  upwards. 

By  treating  artificial  fibres  with  formaldehyde 
in  the  presence  <>f  dehydrating  substances,  the 
strength  of  the  silk  in  the  wet  state  is  very  much 
increased.  The  aflinity  for  direct  dyes  is  however 
decreased  by  this  treatment,  and  want  of  level- 
ness  in  dyeing  results. 

The  dillicultics  of  using  artificial  silk  in  the 
lace  macluue  have  been  gradually  overcome,  and 
a  large  variety  of  lace  goods  are  now  made  on  the 
levers,  warp,  plain  net.  and  embroidery  machines, 
either  with  artificial  silk  alone  or  mixed  with  cotton 
or  with  natural  silk.  \Mien  worked  iu  embroidery 
machines  for  the  production  of  pattern  on  cotton 
net,  the  strength  of  the  artificial  silk  is  of  less 
moment :  but  it  used  for  the  production  of  veilings 
or  goods  that  have  to  bear  a  strain  in  the  dyeing 
and  dressing  processes  as  well  as  the  subsequent 
wear,  then  the  strength  of  the  fibre  both  in  the 
wet  state  and  the  dry  is  of  the  greatest  importance. 
The  greater  part  of  the  artificial  silk  veilings  at 
present  made  in  Nottingham  are  made  from  the 
best  and  strongest  material,  and  give  satisfaction 
to  the  wearer.  There  are  some,  however,  still 
made  of  the  nitrocellulose  silks,  and  these  scarcely 
lold  together  iu  the  dyeing  process,  and  will  bear 
ao  strain  when  dressed. 

I  have  had  several  samples  of  recently  manu- 
actured  artificial  silks  tested  for  breaking  strength 
1)  in  the  dry,  (2)  in  the  wet,  and  (.3)  when  dried 
ifter  wetting.  In  each  case  6  inches  of  tlu-ead  was 
uspended  so  as  to  avoid  twisting,  and  a  vessel 
■ttached  to  t  he  lower  end.  Water  was  run  into  the 
•essel  from  a  burette  till  the  vessel  dropped.  In  all 
ases  the  tests  were  carried  out  under  identical 
onditions,  and  the  figures  given  represent  the 
reaking  strength  of  the  threads  in  grammes. 


Silk  and  size. 


Dry. 


Wet. 


Kedried. 


Chardonnet  120  den. 
Glanistoff  130  den. 
Viscose  1211  den. 
Viscose  200  den. 


42 

40 
51 
91 


a 

35 
50 


95 
41 
51.5 

88 


To  distinguish  one  make  of  artificial  silk  from 
le  other,  perhaps  the  treatment  with  concentrated 
ilphuric  acid  is  the  most  satisfactory.  This  gives 
distinct  red  brown  coloration  with  viscose,  and 
■Uow  or  yellow  brown  with  cuprammonium  silk, 
hile  nitrocellulose  silk  gives  a  faint  yellow  colour. 
uder  the  microscope  the  last  named  silk  may 
•■  distinguished  from  the  others  bv  the  central 
BaX.  Treated  with  methylene  blue  it  also 
kes  a  deeper  colour. 

The  lace-maker,  however,  will  do  well  in  choosing 

i  silk,  not  to  trust  entirely  to  these  te.sts  ;    but 

make  use  of  the  local  conditioning  house  and 

sure  the   breaking   strensrth   is    equal   to    the 

scose  standard,  both  wet  and  dry. 

Discussiox. 
The    CHAIRSL4.X    suggested    that    it    might    be 
]  S8il)le  to  have  the  provisions  of  the  Foods  and 
ugs  Act  extended  to  protect  buyers  of  artificial 


silks  in  view  of  the  difliculty  of  distinguishing  them 
except  by  actual  tests. 

Mr.  J.  T.  Wood  asked  what  was  the  relative 
strength  of  threads  of  viscose  and  real  silk. 

Dr.  R.  ;M.  Cavkn  asked  in  what  way  the  sulphuric 
acid  was  formed  in  the  fibres  of  nitrocellulose  silks. 

Mr.  DuNC.UJ?E  asked  whether  the  density  of 
artificial  silks  gave  any  indication  of  their  origin. 

jNIr.  S.  G.  Sastry  asked  whether  artificial  silk 
goods   were  washable. 

Mr.  Pentecost,  in  reply,  said  it  would  be  a 
great  advantage  if  the  one  silk  could  be  called 
^^scose  silk  or  some  similar  name  so  that  it  could 
not  possibly  be  confounded  with  cuprammonium 
silk  or  nitrocellulose  silk.  He  cordially  supported 
the  Chairman's  suggestion  that  it  should  be  com- 
pulsory to  describe  the  article.  Viscose  was 
roughly  about  half  the  strength  of  real  silk  when 
tlu-eads  of  the  same  tliickness  were  compared. 
The  density  of  artificial  silk  was  greater  than 
that  of  real  silk,  and  when  wet  it  swelled  more 
than  natural  silk.  So  far  as  he  knew,  artificial 
silk  goods  were  washable  and  had  fair  wearing 
qualities.  In  reply  to  Dr.  Caven.  nitrocellulose 
silks,  which  had  become  rotten  when  stored,  were 
found  to  contain  about  1  %  of  free  sulphuric  acid, 
probably  produced  by  the  decomposition  of  un- 
stable sulphiu'ic  acid  compounds  in  the  fibre  by 
heat,  etc. 


Yorkshire  Section. 


Meeting  held  at  Leeds,  on  Monday,  April  10th,  1916. 


MR.    F.    W.    RICHARDSON   IN   THE   CHAIR. 


THE     ESTIMATION     OP    BENZENE     AND 
TOLUENE    IN    COMMERCIAL   MIXTURES. 

BY    A.    EDWAED.S. 

The  initial  call  for  toluene  for  the  manufacture 
of  explosives  led  to  its  evaluation  by  a  simple 
method  devised  by  Dr.  Colman.  The  limiting  of 
its  use  to  material  containing  between  50  and  75% 
of  toluene  rendered  this  method  un^vieldly  for 
geneial  application  to  very  varying  r.anges, 
since  the  errors  of  the  determination  are  multiplied 
according  to  the  necessity  for  the  dilution  \viib. 
pure  toluene,  benzene,  or  xylene.  Moreover  the 
supply  of  pu.e  hydrocarbon  is  an  item  when  many 
analyses  are  made. 

It  occurred  to  me  that  if  the  constituents  of 
n.aphtha  could  be  isolated  readOy  in  pairs,  use 
could  be  made  of  the  boiling  point  composition 
ciu'ves  ot  each  pair,  namely,  benzene-toluene  and 
toluene-xylene.  The  curves  function  throughout 
the  whole  range  of  mixtures  possible  :  and  they 
have  this  advantage — that  they  may  be  deduced 
from  the  vapour  pressures  of  each  constituent  if 
necessary.  I  am  greatly  indebted  to  a  «crk  on 
"  Fractional  Distillation  "  by  Prof.  Sidney  Young, 
from  which  calculated  data  for  the  moleciUar 
composition-boiling  point  curve  of  benzene  and 
toluene  were  obtainetl.  The  volume  composition 
boiling  points  were  deduced  therefrom  and  subse- 
quently the  curve  was  checked  by  admixtures  of 
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the  pure  constituents,  and  the  new  curve  given 
found  to  fall  slightly  lower,  the  maxiniuiu  devia- 
tion being  0-:2' t".  The  curve  for  tMuoiio  and 
xylene  also  jiiveii  wjis  simihu'ly  constructed  from 
known  a»lmixtures  of  the  piu-e  constituent*;. 

Conversation  with  other  chemists  discloses  the 
fact  that  considerable  discrepancies  are  found 
between  the  returns  for  toluene  content  obtained 
by  themselves,  and  l>y  the  ofticial  chemists,  using 
the  Colman  method.  A  discussion  of  the  differ- 
ences is  desirable,  since  any  methoil  of  analysis 
proposed  ni.iy  suffer  like  vagaries  fi-om  the  some 
causes. 

The  obvious  errors  of  graduated  cylinders  may 
be  satisfactorily  checked  against  standard  burettes. 
But  the  gi-eatest  source  of  error  lies  in  the  ther- 
mometer. It  is  to  discrepancies  in  the  scale 
readings  and  varying  stem  immersion  that  the  bulk 
of  the  dilTerences  between  the  results  of  one 
operator  and  another  are  to  bo  attributcil.  Minor 
discrepancies  may  bo  introtluced  by  failiu'e  to  dry 
the  distillates,  and  faiha-e  to  apportion  correctly 
the  loss  on  distillation. 

For  the  purpose  of  checking  the  thennometer 
and  constructing  the  boiling  point  composition 
curves,  quantities  of  reputedly  pure  benzene, 
toluene,  and  xylene  were  taken  and  retractiouated 
through  a  column,  the  products  collecting  witlun 
a  variation  of  0-2 "  C.  being  accepted  as  pure  and 
assigned  the  values  of  benzene  80-2°  C,  toluene 
110-7°  C,  xylene  139°  C,  at  7(50  mm.  barometric 
pressure.  The  thermometers  were  then  checked 
at  the  boiling  points  of  each  hydrocarbon  and  in 
steam,  all  at  7150  mm.  pressure,  and  any  variation 
from  the  above  values  plotted  against  the  sc^Ie 
readings.  The  curve  appended  gives  the  result 
for  one  of  the  btst  thermometers  examined.  In  the 
construction  of  the  boiling  point  composition  curves 
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thc  scale  readings  at  all  points  have  been  corrected 
by  the  indication  of  this  thermometer  curve-  The 
variation  of  boiUng  point  for  changes  of  Ijarometri- 
cal  pressure  is  0-47' C.  foreverj'  10  mm.  of  mercury-, 
and  Ls  approximately  the  same  for  the  three  hydro- 
carbons. 

Every  thermometer  used  for  the  estimation  of 
toluene  and  Vjenzene  by  any  method  involving 
distillation  should  be  cheeked  as  above,  and  due 


allowance  made  for  the  height  of  the  l)arometOT 
at  the  time  the  estimation  is  conducted. 

Separation  into  distillates  of  tico  components. 

The  separation  is  made  by  distillation  through 
a  Young's  12-bulb  column,  dividing  the  range 
80-2"  <.'.  to  loSI'  O.  into  four  parts  with  retractiou- 
ation  of  the  two  middle  jKjrtions.  Thf  presence 
of  carbon  bLsulphide  and  low  boiling  iiai-allins  — 
"  forerunnings  " — necessitates  an  additional  sepa- 
ration to  S0-2°  C.  The  scheme  varies  with  the 
character  of  the  material,  and  is  fully  set  forth 
under  "Crude  benzol,"  etc.  The  nuxtiive  may  be  I 
fractionated  in  tlie  manner  (leseril)eil  bv  Jaraes  I 
(this  Journal,  Fel).  29th,  1910,  p.  230).  The 
fractions  arc  dried  by  plaster  of  Paris  ami  tli' 
boiling  points  taken. 

Boiling  point  of  fractions. 

In  ascertaining  the  boiling  point  of  the  fractions 
it  is  necessary  to  keep  the  composition  of  the 
liquid  phase  constant  tlu-oughout  Ihs  ikHeruiina- 
tion.      The  apparatus  illustrateil  (Fig.  1)  consists 

of  a    wide-mouth   flask 
fitted  with  a  cork  carry- 
ing   a  reflux    condenser 
ami    a   short    lenglli  of 
i-inch  diam.  ghvss  tubing 
reaching  to  a  point  just 
clear  of   the   tiottom  of 
the    flask.      A    thermo- 
meter is  iiLserted  in  the 
tube  so  that  its  bulh  is 
i  of   an  inch    from  the 
surface    of    the    liquid. 
A  hole  is  blown  in  the 
tube     just      below    tllo 
bottom  of  the  cork  to 
allow    the     vapour     to 
circulate.    The  capacity 
of    the  V)ulb    should  lie 
such     that     the    liquid 
fills  about  one  half  ot  it ; 
50  to  120  c,c,  is  a  suit- 
able volume.  The  liquid 
is  caused  to  boil  up  tiio 
tube  and  over  the  bulli 
of  thethermometeruntil 
the  temperature  is  con- 
stant.  The  flame  is  then 
shifted    slightly   to   one 
side    so   that   ebidUtioii 
takes  place  outside  the 
tube,    t  lie    temperature 
again   being  reatl   when 
constant.     This  temper- 
ature is  corrected  by  the 
thennometer  curve  and 
for  the  barometric  pres- 
sure ;     reference  to  the 
boiling  point    composi- 
tion curve  discloses  ths 
proportion  of  each  con- 
stituent present. 


Fig.  1. 


Application  to  commercial  fractions. 

The  method  has  been  of  great  use  in  the  control 
of  stills  for  the  production  of  rectified  benzol  and 
toluol.  The  washed  ''  once  run  "  benzol,  toluol,  oi 
solvent  is  fractionated  as  outlined  elsewhere  an(i 
the  composition  read  from  the  curves.  The  yiel'i 
of  products  closely  follows  the  amounts  indicated 
by  analysis.  One  Ls  able  to  give  the  still-man  o 
dip  to  which  ho  can  safely  go  in  his  storage  tank 
before  reaching  the  cut  point  for  the  next  JOU 
stituent. 

The  working  of  the  stills  may  be  closely  followei 
by  applying  the  boiling  point  determination  to  thi 
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runnings  direct,  without  refractionation,  since  the 
working  columiLs  themselves  are  siifificieiitly 
efficient  to  pa-ss  only  adniixtiiros  of  two  con- 
stituents, either  benzene +toluoue  or  toluene  + 
xylene. 

Crude  benzol. 

In  the  analysis  of  crudes  containing  creosote  it  is 
necessary  to  rectify  to  ISO'^  C.  through  a  column, 
foUovTid  t>y  a  second  fractionation  of  the  distillate 
to  Ho'  C.  The  product  is  washed  with  acid  and 
alkali,  dried,  and  fractionated  to  130'  C.  In  this 
distillate  there  is  usually  a  considerable  pro- 
portion of  forerunnings  present  boiling  below 
80-2°  C.  These  must  be  removed  otherwise  the 
boiling  point  of  the  benzene  -f toluene  fraction 
would  be  lowered  and  indicate  a  deficiency  of 
toluene.  The  scheme  of  four  fractions  is  extended 
to  include  one  for  forerunnings.     ^^'e  then  have  : — 

1.  Up  to   85°  C. 

2.  S.5=  to  96'  C. 

3.  9(5=  to  IIOT'C. 

4.  110-7°  to    125°  C. 

5.  Re.sidue  at  125°  C. 

All  the  fractions  except  the  2nd  and  5th  are  refrac- 
tionated  ;  from  Xo.  1  all  that  comes  over  to 
80-2°  t".  is  collected  separately  ;  the  residue  goes 
to  No.  2  :  Xos.  Sand  4  are  fractionated  to  110-7°  C, 
the  distillates  going  to  Xo.  2  and  the  residues  to 
No.  5.  The  boiling  points  of  Xos.  2  and  5  are  then 
taken ;  the  proportion  of  the  forerunnings  col- 
lected separately  is  added  to  the  benzene  indicated 
by  the  curve.  The  toluene  indicated  will  be 
exact,  but  the  benzene  will  be  impure  according 
to  the  quantity  of  forerunnings  present. 

Sedified  benzol.     . 

The  presence  of  forerunnings  in  rectified  benzol 
renders  the  composition  somewhat  uncertain  as 
with  crude  benzol.  By  rectification  to  80-2^  C, 
allowing  the  thermometer  to  dwell  on  this  point 
lor  a  few  moments,  followed  by  a  re-distillation 
of  the  distillate  to  80-2°  C,  they  may  be  separated, 
and  the  true  composition  of  the  residue  found  from 
the  boiling  point  composition  curve.  The  pro- 
portion of  toluene  is  indicated  correctly,  but  the 
true  proportion  of  benzene  cannot  be  ascertained 
until  the  identity  of  the  forerunnings  is  estab- 
lished. After  treatment  for  the  removal  of  carbon 
bisulphide  these  forerunnings  have  a  sp.gr.  of 
0-864  to  0-885  with  a  boiling  point  of  72°  to  73°  C. 
The  low  boiling  point  is  certainly  not  due  to  the 
presence  of  members  of  the  CnHsn+j  series  of 
nydrocarhons  exclusively. 

liectified  toluol. 

Separation  into  four  fractions  with  refractiona- 
ion  of  the  second  and  third  is  sufficient. 

Rectified  solvent  naphtha. 

It  is  necessary  in  these  daj-s  to  know  the  pro- 
Jortion  of  toluene  present  before  submitting  it  for 
*le.  A  preliminarv  rectification  to  145°  C, 
oUowcd  by  a  rectification  of  the  distillate  to  139°  C. 
ind  a  du-ect  determination  of  the  boiling  point 
>f  the  second  distillate  is  sufficient. 

Experimental  gas  tcashings.     Rich  oil. 

A  preliminary  distillation  without  a  column  is 
aade  to  230°  C.  ;  the  distillate  is  treated  like  crude 
enzol. 

Tar. 

JJi^tar  is  distilled  in  a  copper  cylindrical  still  to 
oO   C.  and  the  distUlate  treated  like  crude  benzol. 


The  technical  difficulty  met  with  in  distilling 
tar  due  to  the  presence  of  water  may  be  overcome 
by  jacketing  the  still  as  indicated  in  the  sketch — 
Fig.  2 — leaving  a  few  holes  in  the  top  of  the  jacket 
for  the  escape  of  products  of  combustion.  The 
details  of  the  still  and  jacket  are  :  Still,  8  inches 
diam.,  8  inches  high  to  the  dome  ;  neck,  1 J  inches 
diam.  by  1 J  inches  long,  of  solid  drawn  copper 
tubing  ;  all  joints  brazed.  Jacket  of  sheet  tin, 
10  inches  diam.  by  11  J  inches  high  ;  top  punched 
whh  li  inch  diam.  hole  to  take  the  neck  of  the 
still,  and  with  six  f-inch  holes  evenly  spaced  3 
inches  from  the  centre  ;  three  springs  at  the  base 
projecting  inwards  1  inch  to  act  as  distance  pieces 
by  bearing  on  the  side  of  the  still.  The  still  is 
supported  1  inch  above  the  top  of  a  Fletcher's 
triple  concentric  ring  burner  by  a  four-legged  stand. 


I 
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Fig.  2. 

The  distillation  is  started  with  the  outer  ring 
only  burning  ;  the  products  of  combustion  pass  up 
the  jacketed  space  and  do  not  directly  heat  the 
bottom  of  the  still.  A  thermometer  in  the  jacket 
may  indicate  230°  C.  with  a  rich  tar  containing 
up  to  5°o  water  without  danger  ;  the  light  oil  and 
steam  leave  the  still  head  at  105°  to  110°  C. 
Difc-tillation  is  allowed  to  proceed  until  the  still 
head  temperature  begins  to  rLse  and  the  distillate 
slackens,  when  the  inner  rings  of  the  burner  may 
be  started  and  the  outer  one  closed  down.  A  very 
bad  tar  containing  a  small  quantity  of  light  oil 
and  much  free  carbon  mav  require  a  temperature 
of  150°  C.  in  the  jacket— still  head  100°  to  103°  C. 
— until  most  of  the  water  has  been  driven  off. 
It  is  an  advantage  to  work  with  a  long  still  head, 
sav  10  inches  from  the  side  tube  to  the  top  of  the 
coi'k.  Should  the  jacket  be  too  hot  and  the 
contents  of  the  still  froth  up  into  the  head,  the 
burner  mav  be  promptly  turned  out  before  the  tar 
reaches  the  side  tube,  and  a  slightly  lower  tem- 
perature tried  in  the  jacket  after  the  tar  has  sub- 
sided. Condensation  need  not  be  feared  since  the 
vapours  are  superheated. 
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Boiling  Points  of  Mixtures  of  Toluene  triih  Benzene 
and  Xi/lcne. 


Toluene. 
%  by  volume. 


Boiling  points,  *C. 


Benzene  and 
toluene. 


Xylene  and 
toluene. 


0 

80-2° 

139° 

10 

81-8 

134-4 

20 

83-7 

130-3 

SO 

85-75 

126-7 

40 

881 

12.'i-5 

50 

90-75 

120-8 

60 

93-8 

llS-4 

70 

97-2 

116-3 

80 

1010 

114-3 

90 

105-3 

112-5 

100 

110-7 

110-7 

The  boiling  point  composition  curves  may  be 
constructed  by  using  the  above  figures. 

Discussxox. 

The  Ch.\ir2X-\s  said  that  recently  ho  had  made 
a   number   of   determinations   of   benzene   in  the 


Bradford  gas,  washing  with  alcohol  and  water, 
but  was  not  sivtisliod  with  the  iiu-tliod  ;  could  .Mr. 
Edwards  suggest  anything  better  ?  Had  any- 
thing been  done  to  ohtain  the  n-fractive  indices? 
That  was  a  constant  that  could  be  readily  obtained 
and  wovdd  probably  give  valuable  information. 

Mr.  WlLso.v  JI.viG  asked  if  the  method  agreed 
with  that  used  by  the  official  chemists.  He 
was  glad  to  hear  of  a  safe  still  for  tar,  and  asked 
where  it  lould  be  purchased. 

.Mr.  (iEOltuE  W.\i!i>  asked  if  the  thennometers 
had  been  cheeked  at  the  National  I'hysical  Liibora- 
tory. 

Mr.  Edw.abds  replied  that  an  accurate  method  of 
estimating  benzene  in  coal  gas  by  alisorption  had 
still  1  o  be  devised,  lie  indicated  a  possililc  method 
by  measurement  of  the  vapoiu-  pressure  of  benzene 
in  the  gas  which  gave  promising  results,  but  whicli 
had  not  been  ftilly  worked  out  and  checked.  His 
method  for  the  estimation  of  toluene  agreed  with 
that  used  by  the  official  chemists  to  0-5% 
upon  the  only  SJimple  so  far  tested.  The  ther- 
mometers had  not  been  checked  at  the  National 
Physical  L;xboratory.  The  combination  of  still 
and  jacket  that  he  had  devised  was  perfectly  safe 
and  could  be  made  by  any  copper.smith  according 
to  specification. 


Journal  and  Patent  Literature. 

Patk.st  SPECIFICATIO.NS  may  be  obtained  by  post  by  remitting  as  follows  : — 

English, — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings,  Chancery  Lane,  London.  W.C. 

United  Stales. — Is.  each,  to  the  Secret-ary  of  the  Society,  who  lias  to  furnish  the  U.S.  Patent  Office  with  the  following  data: — Patent 

number,  d.-vte.  name  of  patentee,  and  title  of  inventiou. 
French. — 1  fr.  05  c.  each,  as  follows  :    Patents  dated  1902-  to  1907  inclusive,    Belin    et  Cle.,  50  Rue  Ferou  8,  Paris  (3e) ;   Patents 
from  1908  to  date,  L'lmprimerie  Rationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I.— GENERAL;  PLANT;    MACHINERY. 

Graphite    lubricants:     '•  Kollag    "    and    "  Oildag." 
H.  i>eundlich.   Chem.-Zeit.,  1916,  40,  358— 359. 

MicKoscopic  and  ultramicroscopic  examination 
of  samples  of  "  KoUag  "  and  "  Oildag  "  showed 
that  submicrons,  i.e.,  particles  of  less  than  500  fifi 
diameter,  were  present  in  abundance  in  both, 
t'oarser  particles  were  also  present,  but  scarcely 
any  of  larger  diameter  than  6/i.  The  number  of 
particles  of  diameter  between  2/i  and  S/i  was  some- 
what greater  in  "  Oildag  "  than  in  "Kollag"  and, 
in  agreement  with  this,  sedimentation  took  place 
somewhat  more  rapidly  in  the  former.  Both 
preparations,  diluted  with  .sesam^  oil,  passed 
through  filter-paper  apparentiv  unchanged  at 
first,  but  the  "  Oildag  "  blocked  the  pores  of  the 
paper,  and  j-ielded  a  clear  filtrate,  in  less  time 
than  the  "  Kollag  "  preparation. — A.  S. 

Patents. 

Cooling,  purifying,  and  drying  the  air  in  enclosed, 
or  partly  enclosed,   chambers ;    Manner  of,   and 

means  for .A.   J.   Roach-Cuming,  London. 

Eiig.  Pat.  5078,  Apr.  1,  1915. 

TiiK  cooling  agent  (brine)  is  fed  into  the  uppermost 
of  a  series  of  stepped  vessels  contained  in  the 
chambers  and  flows  down  to  the  lowest  vessels, 
from  which  it  may  be  run  to  waste  or  returned 
to  the  upper  vessels.  The  upper  vessels  are 
provided  with  coils,  immersed  in  the  brine,  through 
whir-h  a  refrigerating  agent  such  as  ammonia  gas 
is  circulated. — W.  H.  C. 


Furnaces  ;    Process  and  apparatus  for  charging . 

Li.  D.  Anderson,  Alidvalc,  Utah,  Assignor  to 
United  States  Smelting,  Kefining,  and  Milling 
C:o.  U.S.  Pat.  1.170,878,  Mar.  28,  1910.  Date  of 
appl.,  Oct.  5,  1914. 

The  components  of  the  charge  for  an  elongated 
furnace  are  placed  separately  in  approximately 
parallel  rows  of  equal  lengt  h  on  a  cliarging  floor 
They  are  then  mixed,  while  maintaining  the 
length  of  the  body  of  material,  and  charged 
uniformly  into  the  furnace. — W.  H.  0. 

Furnace.  W.  S.  Rockwell,  Assignor  to  W.  Si 
Rockwell  Co.,  New  York.  U.S.  Pat.  1,177,058 
Mar.  28,  1916.    Date  of  appl.,  July  28,  1915.        j 

The  heated  gases  from  the  cf)mbustion  chambet 
of  a  furnace  are  introduced  into  the  iieatini. 
chamber  through  passages  formed  in  ledges  alonj 
the  walls  of  the  latter.  The  spent  ga.ses  an 
discharged  from  the  heating  chamber  throuel 
passages  in  the  ledges  which  alternate  with  thfj 
inlet  passages. — W.  H.  C.  j 

Kiln  ;      Cordinuous-firing  ■ 


T).  A.  Benson 
Frostburg,  Md.  U.-S.^Pat.  1,177,225,  .Alar.  28; 
1916.  Date  of  appl.,  Nov.  4,  1915. 
The  kiln  consists  of  inner  and  outer  semi-circula: 
arches,  the  heating  furnaces  being  in  the  side  wall 
of  the  outer  arch.  The  hot  gases  pass  into  th' 
lower  part  of  the  space  between  the  ardies,  which' 
divided  by  transverse  veitical  paititions  of  spaccc 
bricks,  and  are  discharged  into  the  central  arcnway 
The  material  to  be  heated  .is  contained  in  the  uppc 
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part  of  the  space  between  the  arches,  on  a  floor 
just  above  the  crown  of  the  inner  arch. — W.  F.  F. 

Precipitating  apparatus.    J.  Irving,  jiin.,  Douglas, 

Ai-iz..  A.ssignor  to  Tlie  Dorr  Cvaiiido  Machinery 

Co.,  Denver,  Colo.    U..S.  Pat.  1,177,109,  Mar.  28, 

1910.     Date  of  appl.,  Sept.   11,   1915. 

The  sohition  to  be  precipitated  is  fed  through  the 

shoot,  C,  into  tlie  c(>ntral  pipe.   D,  passes  to  the 

bottom,  and  is  spread  out  by  the  agitator,  F.     It 


%! 


then  passes  upwards  tlirough  the  sohd  precipitant, 
which  rests  on  the  perforated  frame,  E,  F^,  and  the 
residual  liquid  flows  away  by  the  shoot,  a".  The 
precipitate  sinks  and  is  moved  towards  the  dis- 
charge opening,  B,  by  the  agitator,  F. — W.  H.  C. 

Hcmogenizcr  or  emidsifier.  H.  L.  Draper,  G.  H?nry, 

and  E.  T.  Heninger.  Kokomo.  Ind.     U..S.  Pat. 

1.177,236,  Mar.  28,  1916.   Date  of  appl.,  Mar.  20, 

1915. 

The  mixed   materials   are   forced   against   a   fan 

with  spiral   blades,   mounted  on  a   vertical  axis 

in  an  emulsifying  chamber,  so  as  to  cause  it  to 

rotate.     The  emulsion  passes  out  through  openings 

in  the  upper  part  of  the  chamber  into  a  surrounding 

casing  from  which  it  is  discharged. — ^W.  P.  P. 

Reciifyittg  columns;    Cooling  trays  for .      E. 

Barbet  et  Fils  et  Cie.  First  Addition,  dated 
Apr.  25,  1914,  to  Fr.  Pat.  469,979,  June  4.  1913 
(this  J.,  1915,  16). 

To  ensure  that  the  bubbles  of  vapour  come  into 
'intact    Avith    cooled    liquid,    the    coils    through 

■vUich  the  cooling  medium  flows  are  placed  close 
>  the  outside  of  the  perforations  in  the  caps, 
lirough  which  the   bubbles  of   vapour  pass  up- 

jvards.— W.  H.  C  . 

Oialillaiioii  and  rectificatio)i  of  all  volatile  products 
by  muUi pie  effect  ;   Process  of .  E.  Gazagne. 


.  Pat.  477,268,  June  8,  1914. 

The  principle  of  multiple  effect  is  applied  to  the 
ontinuous  or  intermittent  distillation  of  volatile 
iquids.  The  fii-st  vessel  of  the  series  is  supplied 
nth  heating  medium  from  external  sources  and 
lach  subsequent  vessel  is  heated  by  the  vapour 
iven  off  in  the  preceding  vessel. — W.  H.  C. 

h-aporating  apparatus  tcith  intensive  circulation. 
E.  Barbet  et  Fils  ot  Cie.  First  Addition,  dated 
Apr.  25,  1914.  to  Fr.  Pat.  474.327,  Nov.  20, 
1913  (this  J.,  1915,  1078). 

V  order  to  work  with  very  small  differences  of 
^mperature,  the  liquid  is  circulated  from  chamber 
)  chamber  of  a  multiple  effect  svstem  in  the 
pposit*  direction  to  that  in  which  the  steam 
reulates. — W.  H.  C. 

tquids  uiih  vapours  or  gases  ;   Process  and  appar- 
atus for    ensuring    the    contact    of .     L.    M. 

Croizat.  Fr.  Pat.  476.913.  Dec.  29,  1914.     Under 
Int.  Com-.,  Jan.  13,  1914. 

MJMBER  of  transverse  partitions,  each  consisting 


of  a  series  of  stepped,  concentric,  perforated  trays, 
arc  arranged  in  a  cylindrical  chamlier.  The  liquid 
is  fed  into  the  outermost  tray  of  the  upper  partition, 
flows  round  and  then  o\erflows  into  the  next 
(•oncentric  tray,  and  so  on  to  the  centre.  It  then 
flows  by  a  pipe  to  the  outer  tray  of  the  next 
partition  below,  and  so  on  to  the  bottom  of  the 
chamber,  frona  which  it  is  discharged.  The  liquid 
is  prevented  from  passing  through  tlie  perforations 
in  the  tra>s  by  the  pressure  of  the  gas,  which  enters 
at  tlie  bottom"  and  is  discharged  from  the  top  of  the 
chauibcr. — W.  H.  C. 

Apparatus  for  pneumatic  conveying  of  solids- 
British  Thomson-Houston  Co.,  Ltd.,  London- 
From  General  Electric  Co..  Schenectady,  U.S.A. 
Eng.  Pat.  7263,  May  14,   1915. 

Apparatus  for  conveying  and  compressing  materials 
by  screic  action.  O.  O.  Erfurth,  Teuchern,  and 
Internationale  Patentverwertungs-Ges.  m.b.H., 
Berlin.     Eng.  Pat.  14,357,  Oct.  11,  1915. 

Furnace-charging  mechanism.  A.  C.  Nelson, 
Lakewood,  Ohio.  U.S.  Pat.  1,177,720,  Apr.  4, 
1916.     Date  of  appl.,  Sept.  17,  1915. 

Boiler,    retort,    and    superheater;     Combined . 

J.  C.  Mims,  I!\ew  Orleans.  La.,  Assignor  to  Forest 
Products  Co.  U.S.  Pat.  1,177,793,  Apr.  4,  1916. 
Date  ot  appl.,  Aug.  27,  1915. 

Temperature-regulator  for  furnaces.  H.  E.  Gilbert, 
Conshohocken.  Pa.  U.S.  Pats.  1.177,858  and 
1,177,859,  Apr.4,  1910.  Dateof  appl.,  Dec.9,1914. 

Filter-presses ;  Means  for  pressing  drying  filter- 
cakes  in .    A.  L.  Genter,  Berlin.    Eng.  Pat. 

1302,  Jan.  26,  1915. 

See  Ger.  Pat.  287,318  of  1914  ;  this  J.,  1916,  243. 

Process   of  producing   graphite   in   colloidal  fonti. 
Eng.  Pat.  8640.     See  VII. 


UA.— FUEL;      GAS;      MINERAL    OILS    AND 
WAXES. 

Gas-coke  fuel ;   Effect  of  the  presence  of  moisture  in 

.     P.    Beattv    and    A.    F.    Smith.     Elect. 

Review :  through  J.  Gas  Lighting,  1916,  134, 
170—177. 

Details  are  given  of  results  obtained  during  the 
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MOISTURE    IN    COKE    PER    CE«T 


consumption  of  10.000  tons  of  gas-works  coke  in 
the  boiler-house  of  a  tramway  power  station  in. 
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[Hay  31,  1916. 


Buenos  Aires,  ^^^len  dried  at  HOT.  the  coke 
contained  C  SSlo.  H  0  SU.  S  151,  ash  t>Sl% 
and  had  a  caloritic  value  of  lo.CHO  B.Th.U.  per  lb. 
The  moist  lire  content  varied  from  a  minimum 
of  I)  (in  dry  weather)  to  about  liO"^'  the  avexage 
beinp  about  U5^o-  "Ih*"  coke  was  burned  under 
h;.nd-tlrid  boilers  of  the  marine  type,  the  average 
consumption  jier  kihi\vatt-hour  being  ;M>75  lb., 
the  weight  of  water  (at  212-  F.)  evaporated  per  lb. 
of  fuel  0-72  lb.,  and  the  average  boiler  etVuiency 
570 "j.  The  best  results  were  obtained  during 
trials  extending  over  one  month,  when  a  large 
portion  of  the  coke  containing  (i^o  of  moisture  was 
used  and  an  average  evaporation  of  "y  lb.  of 
water  (at  212-  F. )  per  lb.  of  fuel  attained,  repre- 
senting a  boiler  etViciency  of  02  "o-  t)n  this  basis, 
the  tlieoretiial  eflfect  of  increasing  the  moisture 
content  of  the  coke  from  0  to  20  "^o  should  be  as 
indicated  by  the  upper  curve  of  the  figure  ;  but 
the  actual  effect,  as  shown  in  the  middle  and 
lower  curves,   was  much   greater  — W.  E.  F.  P. 

P.VTEXTS. 

Briqiietting  [coal] ;   Method  of- 


,  E.  R.  SutcHffe, 
Leigh.  Lanes.,  and  Pure  Coal  Briquettes,  Ltd., 
Carditt.     Eng.  Pat.  5019,  Mar.  31,  1915. 

The  material  is  finely  ground  and  compressed  into 
briquettes  at  a  pressure  of  1 — 5  tons  per  sq.  in. 
The  briquettes  are  broken  into  small  pieces  and 
compressed  at  8 — 10  tons  per  sq.  in.  in  a  mould 
which  permits  of  the  lateral  expansion  of  the  block 
while  it  is  being  compressed. — W.  F.  F. 

Fuel  ;     Artificial    or    block  ■ 


H.  Faraday, 
Irlams-o'-th'-IIeight.  Lanes.  Eng.  Pat.  11.406, 
Aug.  7,  1915.  Addition  to  Eng.  Pat.  19,495, 
Sept.  7,  1914  (this  J.,  1915,  824). 

Ground,  pulverised  or  granular  coke,  coke  dust  or 
breeze,  used  alone  or  mixed  with  an  equal  quantity 
of  bituminous  coal  or  anthracite  or  a  mixture  of  the 
two.  may  be  added  to  a  binding  agent  consisting 
of  maize  and  sodium  chloride. — W.  F.  F. 

Coke  ovens  or  the  like  ;   Process  and  apparatus  for 

heating .      A.    Roberts.      Fr.  Pat.  477,761, 

Feb.  22,  1915. 

Coke  ovens  are  buUt  up  from  bricks  moulded  in 
such  a  way  that  passages  for  the  heating  gases  are 
formed  in  the  walls.  The  mixed  gas  and  air  pass 
first  tlirough  a  straight  passage  and  then  through 
tortuous  pa.ssages.  while  moving  through  the 
walls  of  the  oven  from  top  to  bottom.  The  zone 
of  (ombustion  in  the  pas.sages  is  about  the  level 
of  tlie  top  of  the  charge  of  coal  within  the  oven, 
to  that  a  cooler  space  is  maintained  above  the 
charge.  Adjacent  ovens  are  built  so  as  to  allow 
for  expansion  when  heated. — W.  F.  F. 

Gas;  Apparatus  for  making .  H.  A.  Carpenter, 

Sewickiev,  -Assignor  to  Riter-Conlev  Manu- 
facturing'Co..  Phtsburgh.  Pa.  U.S.Pat.i.177,171, 
Mar.  28,  1916.    Date  of  appl.,  Oct.  12,  1914. 

A  BEFHACTORY  material  capable  of  being  lieated 
to  a  high  temperature  without  decomposition  is 
enclosfd  within  a  metal  casing,  lined  with  heat- 
insulating  material.  The  casing  is  constructed 
of  metal  plates  extending  vertically  the  height 
of  the  apparatus,  and  having  overlapping  edges, 
by  meaius  of  which  adjacent  plates  are  fastened 
togetlier.  Tlie  expansion  of  the  refractory 
material  and  of  the  metal  casing  is  provided  for. 
Gas  retorts  are  placid  along  the  middle  of  the 
refrai  torj'  material,  and  mouth  pieces  are  provided 
in  alinement  with  the  retorts. — J.  B.  C.  K. 

Gas-producer.  J.  O.  Carrev,  As.signor  to  Carrey 
Process  Co.,  St.  Louis,  Mo.  U.S.  Pat.  1.176,429, 
Mar.  21,  1916.    Date  of  appl.,  Apr.  1,  1915. 

The  interior  of  a  vertical  producer  having  a 
rotating  grate  section  is  divided  into  two  unequal 


compartments  by  an  inclined  partition.  The 
smaller  compartment  or  distillation  chamber  has, 
at  the  upper  end,  an  exit  pipe  through  which  the 
volatile  distillation  products  are  conducted  to  a 
point  lielow  the  lirger  compartment  or  producer 
chamber,  whence  they  are  forced  upwards  through 
the  latter  as  the  fuel  bed  is  advanced  by  the 
rotation  of  the  grate  section. — ^V.  E.  F.  P.  " 

Gas;     Apparattts    for    generating- 


H.    F. 

Wallmann,  Chicago,  111.     U.S".  Pat.   1,177,584, 
Mar.  28,  1910.    Date  of  appl.,  Dec.  14,  1910. 

Ix  a  gas  producer  two  separate  heating  conduits 
are  located  on  opposite  sidt's  of  a  chamljer  in  which 
the  fuel  is  distilled.  Each  of  these  heat  iug  condviits 
is  constructed  to  discharge  the  gases  from  a  com- 
bustion chamber  against  the  wall  of  the  distillation 
chamber,  and  a  portion  of  the  gas  from  the  latter 
is  withdrawn  through  a  perfoi-ated  wall  of  the 
gas  conduit  in  order  to  supply  the  combustion 
chamber  with  gaseous  fuel.  Several  alternative 
arrangements  of  the  lieating  conduits  with  respect 
to  the  distillation  chamber  and  conduit  of  the 
producer  are  described,  and  the  use  of  liquid  fuel 
and  of  superheated  steam  is  also  provided  for. 

—J.  B.  C.  K. 

Gas  ;   Process  and  apparatus  for  the  preparation  of 

lighting    and    heating formed    essentially   of 

hydrogen   and  methane   u-ith   little  or   >!0   carbon 
monoxide.  L.Vignou.  Fr.Pat.477,083,May25,1914. 

A  HORlzoNT.\L  or  slightly  inclined  rotary  retort 
is  charged  with  coal,  anthracite,  or  coke,  and 
quicklime,  which  are  mixed  by  rotation  of  the 
retoit.  The  mixture  is  heated  to  900= — 1000' C, 
and  water  or  steam  passed  in  till  the  temperature 
falls  to  700°  C.  The  gas  is  withdrawn  and  air 
passed  through  to  raise  the  temperature  to 
900' — 1000=  C.  and  regenerate  the  lime.  (See 
Fr.  Pat.   461,699  of   1909  ;    this  J.,   1910,   1366.) 

— W.  F.  F. 

Water-gas  generator,  especially  for  small  installations. 
Dellw  ik-I-'leischer  ^^'asse^gas-Ges.  m.  b.  H.  Ger. 
Pat.  290,604.  Jan.  15,  1915. 

The  pipe  through  which  the  air  blast  is  supplied 
communicates  with  the  pipe  leading  from  the 
generator  to  the  scrubber  and  is  provided  with  a 
simple  valve  and  with  a  safety  valve  in  the  form 
of  a  tube  dipping  into  water  contained  in  a  vessel 
beneath  the  scrubber.  By  means  of  a  lever  the 
gas-outlet  pipe  of  the  generator,  the  steam-.supply 
pipe,  and  the  air-supply  pipe  are  controlled 
simultaneously,  so  that  during  the  gas-making 
period  the  gas  flows  direct  to  the  scrubber,  whilst 
during  the  blowing  period,  the  air  is  prevented 
from  passing  to  the  scrubber  by  the  safety  valve. 

— A.  S. 

Gas-scrubbing  apparatus.  B.  M.  Ferguson,  Chicago. 

111.    U.S.  Pat.  1.170.747,  Mar.  28,  1916.    Date  of 

appl.,  Mar.  4,  1915. 
Superimposed  perforated  grid  plates  are  arranged 
in  pairs,  the  openings  of  adjacent  plates  being  Mi 
constructed  that  by  later.il  movement  of  one  platt 
over  the  other  the  size  of  the  openings  can  ht 
increased  or  diminished  at  will,  and  the  rate  ol 
flow  of  gas  through  the  apparatus  thus  regidatcd 
The  pairs  of  plates  are  arranged  "  in  s1agg''r<'<: 
relation  "  one  above  the  other,  and  a  balTle-plat< 
is  also  employed  above  the  g:-id  plates,  againsi 
which  the  gas  impinges  before  it  leaves  th' 
apparatus. — .T.  B.  C.  K. 

Gas-purifying   apparatus.      C.    H.    flower,   Phila 

delphia,  A.s.signor  to  Cruse-Kemper  Co..  Ambler 

Pa.    U.S.  Pat.  1,177,586,  Mar.  28,  1910.   Date  o 

appl.,  July  3,  1915. 

A  G.\s-TiaHT  casing  or  enclosure  is  provided  will 

detachable  linings  to  the  walls,  and  the  piirifyi": 
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material  is  enclosed  between  tlie  linings  ami  the 
•outer  wall  of  the  enclosmv.  The  linings  h.ave 
openings  for  the  passajje  of  the  gas  to  lie  purified. 
A  gas-receiving  conduit  extends  upwards  through 
the  bottom  of  tlie  a))])arat»is,  aiul  an  outlet  from 
one  of  the  compartments  of  the  casing  allows 
the  gas  to  escape  after  purification. — J.  B.  C.  K. 

Mexifan  flux  and  crude  oils  ;  Process  of  rendering 
avdildbli'  IIS  (t  iiifl.  O.  Falkenwald(>,  Balti- 
more, Md.  I'.S.  Pat.  1.177.40,5,  Mar  28,  1910. 
Date  of  appl..  July  17,  lOU. 

The  oil  is  enuilsified  with  water  at  150° — 210°  F. 
(65° — 99^  Cl   and   the    mixture   fed  to   a   burner. 

— W.  F.  F. 

Hydrocarbon  fuel  principally  applicable  to  internal 
comhuslion  engines  and  process  of  manufacture. 
P.  Berlioz.    Fr.  Pat.  477,145,  May  28,  19i4. 

A  HE.WY  or  light  hydrocarbon  is  nitrated  with  a 
mixture  of  lutric  and  sulphuric  acids,  and  the 
product  used  in  a  mixture  in  the  following  pro- 
portions :  Petroleum  lamp  oil  40 — 50  parts, 
benzol  30 — 20  parts,  liglit  petroleum  spirit  boiling 
below  150"  C.  25  parts,  nitrated  livdrocarbon 
6  parts.— W.  F.  F. 

Explosivemixturesnf  air  and  any  heavy  hydrocarbon 
(crude    petroleum,    heavy    oil.    etc.)  :     Process    of 

manufacturing  in  the  cold by  successive  atom- 

isation.     A.  Bruueau  and  E.  Potron.     Fr.  Pat. 
477,748,  June  27,  1914. 

The  oil  is  atomised  by  successive  jets  of  air  until 
the  required  proportion  of  air  has  been  added. 
Tills  may  be  done  in  a  single  apparatvis  in  which 
the  velocity  of  the  added  air  at  each  stage  is  greater 
than  that  of  the  oil  or  mixture  of  oil  and  air,  or 
several  successive  sprayers  may  be  used.  The  oil 
is  thus  very  finely  divided.  Drops  of  liquid  may 
bo  removed  by  screens,  and  the  mixing  may  be 
facilitated  by  heat,  The  process  may  be  applied 
both  to  light  and  to  heavy  oils. — W."  F.  F. 


Fine  fuel  ;  Feeding  and  burn  ing 


-.  W.  D.  Wood. 


New  York.     U.S.  Pat.  1.178,436,  Apr.  4.   1916. 
Date  of  appL,  Apr.  17,  1914. 

Burning  pxdverised  fuel.  H.  R.  Bamhurst,  Cata"^ 
sauqua.  Pa.  U.S.  Pat.  1.178,464.  Apr.  4,  1916. 
Date  of  appl.,  Mar.  31,  1914. 

j(W  retorts  and  the  like  ;    Machines  for  stoking  - 


J.  Terrace.  Grimsbv.    Eng.  Pat.  6165,  Apr.  24, 
1915. 

Vas  retorts  ;    Charging  and  discharging  apparatus 

for -.     J.  B.  Hansford,    Assignor    to    F.  J. 

Bancroft,   New   Barnet.      U.S.   Pat.    1.178,317, 
Apr.  4,  1916.    Date  of  appl..  Mar.  3,  1915. 

<as  retort  furnaces  and  similar  apparatus  ;    Method 

of  heating .  A.  G.  Glasgow.  Fr.  Pat.  476.796, 

Dec.  14.  1914.    Under  Int.  Conv..  June  27,  1914. 

EE  Eng.  Pat.  22,425  of  1914  ;   this  J.,  1915,  413. 

'as-producer.  W.  B.  Chapman.  Assignor  to 
Chapman  Engineering  Co.,  Mount  Vernon, 
Ohio.  Re-issue  No.  14.098.  Apr.  14.  1916.  of 
U.S.  Pat.  1.162,452.  Nov.  30,  1915.  Date  of  appl.. 
Feb.  29,  1916. 

EE  this  J.,  1916,  104. 

"rodiicer-gas  ;    Apparatus  for  producing .     E. 

Fleischer.    Dresden- Altstadt.    Germanv.       U.S. 
Pat.   1.178.391,   Apr.   4,    1916.      Date  "of  appl., 
.\ug.  25.  1914. 
!E  Fr.  Pat.  471.341  of  1914  ;  this  J.,  1915,  414. 

'jal  or  other  materials  ;    Process  of  treating . 

L.  P.  Burrows.    Fr.  Pat.  477,427.  Jan.  28,  1915. 
•;e  Eng.  Pat.  1206  of  1915  ;    this  J.,  1916,  526. 


As-phalt  ;   Refining - 


and  manufacture  of  asphalt 


cements  from  natural  aspltalts.  C.  N.  Forrest, 
Rahwav,  N.J..  and  The  Barker  Asphalt  Paving 
Co.,  Philadelphia.  Pa.,  U.S.A.  Eng.  Pat.  15,979, 
Nov.  12,  1915. 

See  U.S.  Pat.  1,163,593  of  1915  ;  this  J.,  1916,  118. 

Hydrocarbons  ;      Process    and    apparatus    for    the 

treatment    of    liquid .        Standard    Oil    Co. 

Fr.  Pat.  476,782.  Dec.  17.  1914. 

See  U.S.  Pats.  1,122.002  and  1.122.003  of  1914  ; 
this  J.,  1915,  132. 

Petroleum    of    high    boiling    point ;     Process   and 

apparatus     for     converting  into       products 

of  lower  boiling  point.  Standard  Oil  Co.  Fr.  Pat. 
477,404.  Jan.'26.  1915. 

See  U.S.  Pat.  1,132,163  of  1915  ;    this  J.,  1915,415. 

\ Petroleum]  oils  ;    Process  of  refining .      Gulf 

Refining  Co.  Fr.  Pat.  477.668.  Feb.  12.  1915. 
Under  Int.  Conv.,  Feb.  12,  1914. 

See  U.S.  Pat.  1,127,465  of  1915  ;  this  J.,  1915,  268. 
Aluminium   chloride;     Manufacture  of - 


[from 
residues  obtained  in.  the  treatment  of  pelroleutn]. 
Cfolf  Refining  Co.  Fr.  Pat.  477.667,  Feb.  12, 
1915.   Under  Int.  Conv.,  Feb.  12,  1914. 

See  U.S.  Pat.  1,099,096  of  1914  ;  this  J.,  1914,  783. 

Manufacture  of  gas,  hydrogen,  carbon,  benzine, 
spirits,  greases,  etc..  refining  petroleum,  shale  oil, 
animal  black,  etc.    Fr.  Pat.  477,411.    .Sec  IIb. 

Process  of  distilling  organic  cotnjiounds,  e.g.,  hydro- 
carbon oils.    Eng.  Pat.  4694.    See  III. 

Use  of  residual  liquors  from  retting  of  textile  plants 
as  an  agglutinant  or  binding  medium.  Fr.  Pat. 
477,622.   SeeX. 

Hydrogen  generator.    Ger.  Pat.  290,529.    See  Vll. 

Retort  ovens  heated  externally  for  the  production 
of  hydrogen  from  iron  and  steam.  Ger.Pat.  290.657. 
■See  Vll. 

Treatment  of  tnegass  for  use  as  fuel.      Eng.   Pat. 
14,983.  .SeeXVII. 

Apparatus  for  gas  analysis.   Ger.  Pat.  290,992.   See 
XXIII. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 

Candle  power  of  various  flatncs  ;    Effect  of  atmos- 
pheric pressure  on  the .     E.  B.  Rosa.  E.  C. 

Crittenden,  and  A.  H.  Taylor.  Ainer.  Illuminating 
Eng.  Soc,  Sept..  1915.  J.  Cias  Lighting.  1916, 
134,  178 — 180.     (See  also  this  J.,  1915,  72.) 

The  investigation  was  made  with  a  tank  apparatus 
permitting  photonietric  measurements  of  flames  at 
pressures  corresponding  to  a  range  of  two  or  three 
miles  in  altitude  and  under  varying  conditions  of 
atmospheric  humidity.  Oliservations  of  candle 
power  were  made,  against  an  electrical  standard, 
on  the  standard  Harcourt  and  Hefner  lamps,  and 
on  the  flames  obtained  by  burning  gas  at  5  cub.  ft. 
per  hoiu;  in  Sugg's  "  F  "  argand.  Bray's  No.  7 
slit  union,  and  von  Schwarz's  "  No.  8  E.H." 
burners,  the  residts  being  shown  by  means  of 
ciu-ves.  The  light  of  flames  is  afi'ected  by  atmos- 
pheric pressiu-e  because  the  rate  of  diffusion  of 
oxygen  through  the  burning  fuel  in  them  increases 
as '  the  atmospheric  pressure  falls  :  so  that  the 
glowing  particles  of  carbon  set  free  iu  the  earlier 
stages  of  combustion  enter  on  the  later  stage  of 
oxidation  more  quickly,  with  the  result  that  the 
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nuniWr  of  glowiivr  partiiles  in  oxistonoo  at  ono 
tiiiio  is  smallor.  ami  tho  liiiht  omanatiuj;  from  thom 
oorrespomlingly  ri'diu-oil.  This  rt'iluction  is  partly 
neutrmisoil  by  tho  hij;hor  tomporaturo  nsulting 
from  tlu-  more  viirorous  lombiistion,  by  whioh  each 
carbon  particle  is  caused  to  emit  more  lijilit.  but 
only  for  the  shorter  time  of  its  existence.  A  tiame 
or.  the  verge  of  smoking  may  actujUly  emit  more 
lijiht  when  the  pressure  is  reiluced  a  little,  but  a 
point  is  soon  reached  at  which  the  reduction  in  the 
nmnber  of  carbon  particles  overlialances  the  elTect 
of  their  higlier  temperature,  and  the  reduction  in 
the  light  becomes  more  and  more  rapid  as  the 
pressure  is  further  ilccreased.-  Generally  speaking, 
the  whiter  the  tlame  the  more  remote  the  smoking 
point  and  the  more  rapid  the  variation  of  the 
light  with  change  of  pressure.  At  a  pressure 
of  20  in.  the  flames  named  gave  the  following 
percentages  of  their  light  at  normal  pressiire  (30 
in.) :  acetylene  52.  open-flame  gas-bxirners  (53 — 72, 
Harcourt  lamp  73,  Hefner  lamp  S(i,  the  order 
following  the  change  of  colour  of  the  flame  from 
white  to  red.  The  effects  of  humidity  ami  atmos- 
pheric vititation  on  the  Harcourt  lamp  and  the 
various  gas  flames  were  also  determined.  At  the 
lower  degrees  of  humidity  (up  to  2r>  litres  of  water 
vapour  per  culi.  m.  of  dry  air)  the  flame  of  the  von 
Schwari  gas  burner  showed  a  decrease  of  5  °o  'i 
light  for  each  voliuue  per  cent,  of  water  vapour  in 
the  air,  as  compared  with  5-7  "^  for  the  flame  of  the 
Harcourt  lamp,  the  light  from  which  was  also 
decreased  by  3-4  °o  '>>'  an  increase  of  01  "„  in  the 
carbon  dioxide  content  of  the  air.  It  is  pointed 
out  that  the  latter  figure  affords  only  a  rough 
indication  of  the  magnitude  of  the  effect  of  bad 
ventilation,  and  that  elaborate  moans  of  controlling 
the  composition  of  the  air  would  be  necessary 
if  a  flame  stamlanl  were  taken  as  the  basis  of  a 
fundamental  unit  of  light  intended  to  be  accurate 
within  0-1  "o-  -A-  mixed  gas  (coal  gas  30  ;  water 
gas  70  °o)  having  a  calorific  value  of  C3C  B.Tli.U.  per 
cub.  ft.  and  an  illuminating  power  (flat  flame)  of 
20 — 23  candles  was  used  in  the  investigation, 
and  the  conclusions  apply  strictly  only  to  gas  of 
the  same  character  ivnd  quality.  Curves  showing  the 
effect  of  barometric  pressure  on  the  candle  power 
of  this  gas,  as  determined  by  means  of  the  Harcourt 
lamp  and  the  eras  burners  above  referred  to,  are 
given.— W.  E.  F.  P. 

Absorption    of  gases   in   vacuian   tubes   and   allied 
phenomena.  Brodetsky  and  Hodgson.  See  XI. 

P.\TEXTS. 

Gas.    hydrogen,    pure    carbon,    carbon     electrodes, 
benzine,     spirits,     greases,     etc.  ;      Process     and 

apparatus     for     manufacturing     — .     refining 

petroleum,  shale  oil.  bone  black,  etc,  C.  Faucheux. 
Fr.  Pat.  477,411.  June  13,  1914. 
T.\ns  or  crude  oils  derived  from  coal,  petroleum, 
shale,  wood,  peat,  bone,  etc.,  other  distillation  pro- 
ducts, illuminating  or  power  gas,  are  passed  with 
or  without  .steam,  over  graphite,  retort  carbon, 
animal  black,  etc..  heated  to  3.50" — 1000"  C.  At 
low  temperatures,  the  water  remains  undecomposed 
and  the  main  products  are  benzol  and  other  spirits 
and  greases.  At  higher  temperatures,  more  gas  and 
less  heavy  products  are  produced.  Pure  carbon 
is  depositetl  on  the  contact  material.  The  gas 
may  receive  a  preliminary  washing  with  water  to 
remove  phenols  and  ammonia,  and  a  siil)sequent 
treatment  with  sodium  siUphate  and  milk  of  lime 
to  remove  hydrogen  sidphide.  The  processs  may  be 
continuous  or  intermittent. — AV.  F.  F. 
Peal  ;    Treatment  of  — 

Fr.  Pat.  476.750,  May  6,  1914. 


Wetcarbonizing,  Ltd. 


Sek  Eng.  Pats.  9392  and  1 1,133  of  1913  and  18.030 
of  1914  ;  tills  J..  1014.  911,  912.  The  he.it  of  the 
water  used  for  cooling  the  gases  produced  by  the 
gasification  of  the  treated  peat,  may  also  be 
utilised  for  heating  the  raw  peat. 


Metallic  filaments  for  incandescence  electric  Uimjis  ; 

Manufacture  of .    J.  A.  Scoular.  Assignor  to 

Dick.  Kerr,  aud  Co.,  Loudon.  U.S.  Pat.  1,178,418, 
Apr.  4,   1910.     Date  of  appl..  May  2S,  1914. 

Ske  Eng.  Pat.  14,807  of  1913  ;    this  J.,  1914,  854. 

Devices  for  the  discharge  of  electricity  through  a 
vacuum,  gases,  or  vapours.  Eng.  Pat.  5741. 
See  XI. 


in.-  TAR  AND  TAR  PRODUCTS. 

Phenylhydrazine ;     lieduction    of  some   mono-   and 
disazo  derivatives  of  phenols  and  aromatic  hydroxy- 

aldehydes  icith .     E.  I'uxeddu.     Gaz.  Chim. 

Ital.,   1910,   46,  I.,  211—219. 

Rkdixtiox  was  effected  by  heating  the  azo  com- 
pound with  phenylhydrazino,  without  adding  a 
solvent.  The  azo  compounds  used  were  benzene- 
azothymol,  m.pt.  112° — 114"C.,  Iieuzeneazo- 
carvafrol,  m.pt.  85"  C,  disazothymol,  m.pt.  ISO' — 
185"  C,  di.s.izocarvacrol,  m.pt.  iSl" — 185"'  C,  and 
benzcncjizosalicylaUlchyde,  m.pt.  132°  C  In  all 
cases  the  azo  group  or  groups  were  reduced  to 
amino  groups  ;  the  .salicylaldehyde  derivative 
yielded  the  pheiiylliydrazoue  of  aminosalioyl- 
aldehyde.  m.pt.  11)5  C.  Amiuothymol  melts  at 
178  — 179"  C,  and  aminoc.arvacrol  at  134"  C. 
The  diamino  derivatives  of  thymol  and  carv.icrol 
could  not  be  isolated  in  a  pure  state  owing  to  their 
instability,  but  they  were  characterised  by  mean^i 
•of  the  hydroxythymcquinones  (m.pt.  165""  and 
180'  C.  respectively)  formed  from  them  by 
oxidation  \\-ith  ferric  chloride. — A.  S. 

2.3-Dithiosulphindene.    A.  Mannesier.    Gaz.  Chim. 
Ital.,  1910,  46, 1.,  231—240. 

In  the  prepar.atiou  of  thiosaccharin  by  heating 
.saccharin  with  phosphorus  pentasulphide  .■^t  220"  C. 
(see  this  J.,  1915,  S51),a  smaJl  cpiantity  of  another 
substance  of  m.pt.  98°  C.  is  also  formed.  It  can 
be  obtained  in  better  yield  by  heating  thio- 
saccharin or  sodium  saccliarinate  \vii\\  phosphorus 
pentasulphiile    and    has    been    identified    as    2.3- 

dithiosulphindene,    CeH4<Q^>S.      It    crystallises 

in  red  necdlas  from  organic  solvents.  When  boiled 
with  alkali  hvdroxides  or  carbonates  it  yields 
dithiosalicyUc  acid,  COOH.CaU^.S.S.CeHi.COOH  ; 
the  latter  is  also  formed,  in  nearly  theoretical  yield, 
by  reduction  with  sodium  and  alcohol,  but  ts 
accompanied  by  a  small  qu.intity  of  another  sub- 
stance,    m.pt.      214°  C,     probably     dithioiiuloue. 

C.H.<Cn^>S.— A.S. 

Patents. 

Organic  compounds  [hydrocarbon  oils]  ;    Process  of 

di.stilling .  .S.  .Schlupper.  Bochuin,  (iennany. 

Eng.  Pat.  4094,  Mar.  25,  1915.  Under  Int.  Couv., 
Mar.  27,  1914. 
A  srixTriiE  of  hydrocarboas,  e.g.,  gas-washing  oil 
containing  benzol,  toluol,  xylol,  napblhalonc,  etc., 
passes  from  a,  reservoir  through  a  heater,  where  it 
is  raised  to  140- — 145°  C,  and  thence  to  a  steam- 
heated  still.  The  vapour  rises  into  the  uppti- 
part  of  the  still  where   it  Is  washed   by  another 

{)ortion  of  the  washing  oil  .at  about  20°  C.  The 
iigh-l)oiliiig  vapours  are  thus  conden-sed  and 
canit;d  dow  n  into  the  lower  part  of  the  still,  while 
the  low-boiling  vapoure  pass  to  a  condensGr. 

— W.  F.  F. 

Quinoline-l-carbo.ri/lic  acids;    Preparation  of  sub- 
stituted   .     Farbenfabr.  vorni.  F.  Bayer  und 

Co.     Ger.  Pat.  290,703,  Dee.   17,  1913. 
E()UI\'.\I,ENT   .amounts  of  isatin  and   ketones  are 
condensed   in   presence  of  an  excess   of  aqueous 
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ammonia,  and  the  resulting  amide  saponified. 
The  preparation  of  2-methylquinolin(;-4-i;arboxylio 
\iid,  telraliydro-mPS0-acridine('arl)Oxylic  ai-id, 
.'-phenyl(iuiiu)liuo-l-carboxylic  acid,  and  2-p-tolyl- 
!-phonvI(Hiiuoliiie--l-carboxvlio  acid  is  described. 
^  ■  — F.  W.  A. 

\-yilro-2-aminoanthraqiiiiio»e ;      Preparalion       of 

.     Cheni.   Fabr.   Gritslieim-Elektron.     Ger. 

1  Pat.  290,811,  June  21,  1914. 
Iv  SOLUTION  of  2-auiinoantliraquinono  in  con- 
ientratfd  (prefei'ably  mouohyilrate)  sulphuric  acid, 
!;  treated  direct  with  the  "calculated  amount  of 
itratins  agent  at  a  low  temperature  ;  pre- 
j  niinary  protection  of  the  amiiio-group  by  acetyl- 
iting,  etc.,  is  unnecessary. — F.  W.  A. 

I'rfparaiion  of  spirit  lacquers.  iioUshes.  leather 
dressings,  insultiliiuj  materials,  etr.,  from  wood 
ter.     tier.  Pat.  290,818.     See  XIII. 


v.— COLOURING     MATTERS   AND    DYES. 

\tdine   of   Laurent    and    iso-indigo    of   Wahl    and 

Bagard ;      Probable     identity     of     the .     L. 

ILefevre.    Bull.  Soc.  Chim.,  1916.  19,  111—113. 

3E  substance,  indine,  obtained  by  Laurent  in 
:tl  by  the  action  of  caustic  potash  on  isatide 
Iphide.  and  later  prepared  by  Knop  (J.  prakt. 
lem.,  97,  (35)  by  the  dehydration  of  dioxindole, 
considered  to  be  identical  with  iso-indigo, 

C:C 


CeH,- 


NH.CO 


/     \ 


CO.NH 


-C'eH, 


tained  by  Wahl  and  Bagard  (this  J.,  1909,  420) 
the  condeusation  of  oxindola  and  isatin. 

— F.  W.  A. 


Hide    and     isatan  ; 
Leffevre.    BuU.  Soc 


Constitvtioii     of .     L. 

Chim.,  1916,  19,  113—110. 

'JE  synthesis  of  isatide  by  Heller  (Ber.,  1904,  37, 
)  by  the  condensation  of  1  mol.  of  dioxindole 
^|h  1  mol.  of  isatin  and  by  the  oxidation  of 
(Ixindole,  led  him  to  assign  a  quinhydrone 
f  tnula  to  isatiile.  This  view  is  considered  incor- 
rlt  as  isatide  is  a  colourless,  stable  substance. 
(  heating,  isatide  yields  isatin  and  iudine  or 
fc  ndigo  (see  preceding  abstract),  and  the  foUowiug 
t<  aula  is  hence  suggested  : 

C,H. C(0  H)— C(OH) C,Hi 

\kh— cq/  \co— nh/ 

E  lioisatide  is  produced  by  the  action  of  hydrogen 

Sijihide  on  a  boiling  alcoholic  solution  of  isatin  ; 

01  treatment  with  caustic  potash,  the  monothio 
pound  and  finally  isatin  are  produced, 
tions  which  may  be  explained  by  the  above 
lula  but  not  by  Heller's  formula.  Isatan, 
.ined  by  the  action  of  ammonium  sulphide  on 
ioisatide  or  by  reduction  of  Isatin  by  means  of 
oni  amalgam  in  acid  solution,  is  considered  to 

us  '  the  constitution  : 


C.H.- 


\XH- 


-CH- 


'-•i  eating  isatan,  indine  is  obtained. 


C(OH)— 

^co— nh/ 


PsH, 


-F.  W.  A. 


l-( 


K 


'oroanthraquinone-2-carboxylic    acid.     F.    Ull- 
nn  and  H.  Bincer.     Ber.,  1910,  49,  732—749. 

c.ORo-2-JiETnTLAXTHKAQrixoxE  was  obtained 

od  yield  by  heating  2-methylanthraquinone, 

vt'd  in  nitrobenzene,  with  sulphurvl  chloride, 

esence  of  iodine,  on  the  w-ater-bath  under  a 

condeiiser.     The  crude  product  contained 

0%  of  isomers  chlorinated  in  the  side  chain. 

s  purified  by  heating  with  an  alcoholic  solu- 

V>f  potassium  sulphide,  filtering,  and  passing 


air  through  the  hot  solution,  whereby  the  potas- 
sium salt  of  2-methylanthraquinone-l-mercaptan 
formed  at  first  was  oxidised  to  2.2'-dimetliyldi- 
anthraquinone-I.r-disulphide.  This  was  oxidised 
by  nitric  acid  to  2-nuthylanthraquinone-l-sul- 
piionic  acid,  and  the  sulpho  group  replaced  by 
chlorine  by  treatment  with  hydrochloric  acid  and 
sodium  chlorate.  2.2'-l)imethyl-l  I'-dianthra- 
quinonyl  was  obtained  in  a  yield  of  .580  %  o£ 
the  theoretical,  by  dissolving  the  cldoromethyl- 
anthraquinone  in  fused  naphthalene  and  heating 
with  copper  (compare  SclioU,  this  J.,  1907,  679). 
l-('hloroanthraquinone-2-carboxylic  acid  was  pre- 
pared from  the  chloromethylanthraquinone  by  the 
method  used  bv  Ullmann  and  Dasgupta  (this  J., 
1914,  305)  for  the  preparation  of  2-chloroautlira- 
quinone-3-carboxylic  acid:  yield,  79-5 °i.  The 
acid  when  heattd  with  ammonia  under  pressure 
jaelds  l-aminoantlii'aqiiinone-2-carboxylic  acid, 
it  also  reacts  very  readily  with  aromatic  amines  ; 
the  l-anilinoanthraquinone-2-carboxylic  acid  when 
heated  vnXh.  concentrated  sulphuric  acid  yields 
2.1-anthraquinone-acridone.  ,3-Naphthylamino-l- 
anthraquinone-2-carboxylic  acid  when  dis.solved  in 
nitrobenzene  and  heated  with  acetyl  chloride  or 
acetic  anhydride,  jields.  in  a  similar  manner, 
antliraquinonenaphthacridone  (5.'6'-phthaloyl-3.4- 
naphthacridone).  which  forms  a  violet-red  vat  by 
which  fibres  are  dyed  a  similar  colour,  changing  ta 
a  pure  red  on  oxidation. — A.  S. 

Saffron;    Determination  of  nitrogen  in as  a 

means    of    detecting;    adulteration.     M.    Pierlot. 
Ann.  Falsif.,   1916,   9,  24—29. 

Genuine  saffron  contains  from  2-22  to  2-44%  of 
nitrogen  as  determined  by  Kjeldalil's  method  ;  the 
stamens  which  are  sometimes  found  in  unsorted 
samples  of  satTron  contain  about  2-7  °o  of  nitrogen. 
The  nitrogen  is  present  almost  entirely  in  organic 
combination  (as  protein  and  probalily  also  as  leci- 
thin), only  from  0015  to  004%  of  ammonia  being 
formed  when  the  saffron  Ls  distilled  with  magnesia 
under  reduced  pressure.  When  saftron  contains 
potassium  nitrate,  a  not  infrequent  form  of 
adulteration,  the  organic  nitrogen  is  determined 
after  the  nitric  nitrogen  has  been  removed  by- 
treatment  with  ferrous  chloride  and  hydrocldoric 
acid  :  the  quantity  of  nitrate  present  may  be  deter- 
mined by  reduction  with  Devarda's  alloy  and 
subsequent  distillation  of  the  ammonia  produced. 

— W.  P.  S. 

Iron-cyanogen  colours.     Bock.     See  XIII. 

Condition  of  Dutch  chemical  industry  at  the  be- 
ginning of  1916.  Proposed  foiuidimj  of  a  Dutch 
coal-tar  colour  industry.     See  Ti'ade  Report. 

Patent.?. 

Seleno-phthaleins    and    their    halogen    derivatives ; 

Preparation    of .     Farbw.    vorm.    ^Meister, 

Lucius,  und  Briining.  Ger.  Pat.  290,540, 
Xov.  14,  1013. 
Phthalins  obtained  by  reduction  of  phthaleins 
and  their  halogen  derivatives  are  treated  in 
suitable  solvents  %\-ith  selenium  halides,  and,  if 
necessarv,  converted  into  seleno-halogen  deriv- 
atives bv  the  action  of  halogens.  The  products 
obtained"  are  of  value  as  dyestufts  and  for  thera- 
peutic purposes. — F.  W.  A. 

Condensation  products  of  the  anthraquinone  series 
[anthraquinoneketomorpholines^  ;    Preparation  of 

containing  nitrogen.     Farbw.  vorm.  ^I"Ster, 

Lucius,  und  Bruning.  Ger.  Pat.  290,9bd, 
Sept.  19,  1913. 
H  ^LOGFN-ACETYi,  compounds  of  0-aminohydi'oxy- 
antluaquinones.  or  their  derivatives,  are  treated 
with  reagents  which  vield  a  halogen  hydracid. 
The  anhydrides  of  o-aminohydroxyanthraqumone- 
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glrcollic  acids  obtained  aro  regarded  as  antlxra- 
quinouckttoinori>lK>Hues.  ami  are  dyestuft's  or 
intermediate  pnnlurts.  As  distinguished  from  the 
known  ant hniii>Tidoues,  coloured  vats  are  obtained 
from  which  cotton  is  dyed  slightly. — F.  \V.  A. 

Anihraquiiiotie  dyestufls  :   Production  of  basic . 

Farln^nfabr.  vorm.  F.  Baver  und  Co.     Oer.  Pat. 
290.1)84.  Jan.  IS,  15)14. 

ANTnuAQUlNOXE  derivatives  containing  a  halo- 
genated  fatty  acid  amide  residue,  or  ant  lira  pyrid- 
ones  halogenattd  in  the  pjTidone  ring  are  treated 
with  tertiary  amines.  The  stable  lialogen  salts 
of  quaternary  Ixises  produced  are  l)asic  dyestuffs 
soliible  in  water.  The  products  also  find  applica- 
tion as  intermediate  compounds  and  in  the  pre- 
paration of  valuable  therapeutic  substances. 

— F.  W.  A. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Wood    cellulose ;     Removal   of   resin    from   manu- 
facturcd .      A.     D.     J.     Kuhn.     Papierfab., 

1915.  13,  72:5 — 729,  744 — 745.     Z.  augew.  Chem., 

1916,  29,  Ref.,   183. 

The  removal  of  resin  from  sulphite  wood  pulp  is 
best  effected  by  washing  with  hot  water,  not  in  the 
digester  but  in  the  stuti'-chest  outside  the  digester. 
The  usual  method  of  sprinkling  has  not  much 
cleansing  effect  because  the  rinsing  water  tends 
to  take  the  shortest  path  from  the  inlet  to  the 
outlet,  so  that  large  masses  of  stuff  escape  the 
washing  altogether.  It  is  recommended  that  the 
stuff  be  diluted  largely  with  hot  water  and  stirred 
up  and  washed  by  blowing  in  large  quantities  of 
air.  The  inlet  for  hot  water  is  situated  underneath 
the  false  bottom  and  filtered  air  at  a  pressure  of 
6 — 8  atmos.  is  forced  through  a  system  of  hard 
lead  perforated  pipes  attached  to  the  false  bottom. 
A  charge  of  15  tons  of  pulp  can  be  washed  in  37 
minutes  and  the  bleaching  quaUties  of  the  pulp 
are  improved  by  the  treatment. — J.  F.  B. 

Cellulose ;     Action   of   sulphuric   acid    in     making 

soluticms  of .   W.  Zanker.   Kunststoft'e,  1916, 

6, 17—19.     Z.  angew.  Chem.,  1910,  29,  Ref.,  182. 

As  a  general  rule  solutions  of  derivatives  prepared 
from  cellulose  modified  by  oxidising  agents  or 
acids  a^-e  easily  manipulated  in  the  spinning  pro- 
cess, but  yield  weak  threads.  If,  however,  the 
quantity  of  acid  acting  on  the  cellulose  be  ex- 
tremely small,  no  deleterious  eft'ect  is  observed 
but  in  the  initial  stages  an  actual  increase  of 
strength  i.s  noted.  For  instance,  cotton-cellulose 
containing  alout  001  °i  of  sulphuric  acid  shows 
no  perceptible  modification,  but  the  solutions  pre- 
pared from  such  cellulose  have  a  satisfactory 
viscosity  and  the  threads  are  strong.  In  the 
preparation  [of  cellulose  acetate,  the  favour- 
able effett  of  traces  of  acid  in  the  fibre  is  noted 
and  such  acid  con.stitutes  a  more  .satisfactory 
catalv.sing  agent  than  traces  ot  acid  added  to  the 
liquid.— J.  F.  B. 

Patents. 

Silk  rags  and  the  like  ;  Process  for  the  extraction 
and  recovery  of  loading  ingredients  from  waste 
materials  such  as  - — — .  E.  Beisenherz.  Essen- 
Ruhr,  (iennanv.  Eng.  Pat.  4901,  .Mar.  30, 
1915.     Under  Int.  Conv.,  Mar.  30,  1914. 

Waste  silk  rags  containing  loading  materials,  e.g., 
compounds  of  tin,  zirconium,  etc.,  are  washed  and 
steeped  in  a  solution  of  acid  ammonium  oxalate  at 
80°  C.  for  2 — 4  hours  until  the  metallic  compound 
is  extracted.  The  extract  is  separated  and  the 
metal  compounds  precipitated  by  the  addition  of 


ammonia  in  excess,  ^^^^en  the  liquid  is  distilled, 
the  free  and  a  portion  of  the  combined  ammonia 
is  recovered,  and  the  resitjuai  solution  contain- 
ing  acid  ammonium  oxalate  is  used  for  a  further 
extraction. — J.  F.  B. 

Silk ;     Method    of    weighting .     Schadd    und 

Korteliug.      Fr.   Pat.    477.698.    Feb.    15.    191,-). 
Under  Int.  Conv.,  Feb.  26,  1914. 

Silk   is  treated   before    weighting   with    n^ducing  i 
solutions,  e.g.,  1— 2"o  (c-alculated  on  the  weight  oil 
silk)  ot   40  "o   fornialdeliyde  solution,   and  simul- 
taneously stretched  to  its  elastic  limit  iu  order  t^' 
remove  air  from  the  interior  of  the  fibres.— F.  Sp. 

Weighting   of  silk  ;     Process   tor   the .      Gebr 

Schmid,  Basle.    Uer.  Pat.  291.009,  Jan.  20,  191  : 

The  silk  is  repeatedly  treated  altern.itely  in  . 
metallic  chloride  and  an  alkali  phosphate  bath  andi 
finally  treated  with  an  alkali  silicate  bath,  a] 
bath  of  zinc  chloride,  alone  or  in  combination  witi 
tin  chloride,  is  used  in  which  silk  and  .silk  cocoon 
are  dissohed  or  to  which  aqueous  extracts  of  sill. 
I  residues  are  added.  A  fuller  lustre,  good  elaslicit; 
and  strength,  and  higher  degree  of  weighting  ar. 
attained  than  if  tin  chloride  alone  is  used;  ar 
increased  atlinitv  for  dvestuft's  is  also  noted. 

— F.  W.  A. 

Fla.r     fibres ;      Purification,     dccolorisalion.     aiu 

disinfection    of by    treatment    irith    siilphii 

dioxide.      A.    Leconte.      First    Addition,   datei 
:        Aug.  1,  1914,  to  Fr.  Pat.  468,312,  Feb.  11,  191 
(this  J.,  1914,  958). 

The  process  of  the  main  patent  may  be  applied  t 
the  treatment  of  flax  tlu'eads  and  of  tow,  some 
«liat  stronger  sulphurous  acid  being  used  in  tl 
steeping  process,  which  is  continued  for  one  c 
i  two  days  longer  and  is  followed  by  one  or  x\\ 
more  rinsings.  It  has  lieen  found  of  advanta^ 
to  use  wooden  vats,  and  a  turbine  or  perforate 
dryer  is  preferable  to  the  hydraulic  press. — F.  W. . 

I    Agglutinant  or  binding  medium  ;     Use  of  residii 
;        liquids,   obtained   in   the   retting  of  textile  plan 

[flax,  hemp,  etc.].  as .    L.  Penkala.    Fr.  Pa 

477,022,  June  23,  1914. 

The  gummy,  resinous,  and  gelatinous  substanr 
contained  in  the  residual  liquors  obtained  in  t; 
retting  of  flax,  hemp,  etc.,  are  employed  as  ; 
agglutinant,  either  in  an  aqueous,  viscous, 
gelatinous  form,  or  as  powder  or  solid  in  t ' 
making  of  briquettes,  or  in  place  of  tar  for  treaft 
road  dust. — B.  N. 

j    Bacterial    diastases  ;     Application    of to    l' 

I        textile  industries.     A.    Boidin    and    J.   Effroi 

First  Addition,  dated  Jan.  IS,  1915.  to  Fr.  P. 

475,431,  Feb.  21,  1914.     (See  Eng.  Pat.  1411 

1915  ;   this  J.,  1915,  1204.) 

Ix     eliminating    amylaceous,     gelatinous,    nit 
geiious,  etc.,  dressings,  by  treating  at  a  relativi 
low  temperature,  it  is  advantageous  to  add  to  l,' 
solutions  of  bacterial  dia.stases  a  certain  quant  f 
of  soya  bean  or  a  cereal, — B.  X. 

Fibrous  material  [fibrous  asphalt  product] ;  Proi  > 

of  disintegrating .     R.  P.  Perry,  Montcli  i 

N.J.,    Assignor   to    Barrett    Manufacturing    • 
U.S.   Pat.    1,177,267,   Mar.   28,   1916.     Date  I 
1        appl..  Mar.  23,  1915.  ^ 

FiBRor.s  material  or  paper  is  treated  with  i 
emulsion  of  water  and  a  suitable  oil,  e.g.,  petrol*  i  c 
to  soften  it  and  cause  it  tcj  unite  readily  wit  » 
bituminous  binder,  such  as  asphaltum  ;  the  ii  •' 
is  then  disintegrated  in  intimate  adhering  ccuit 
with  the  bituminous  binder  without  destro) 8 
its  fibrous  character. — ^.J.  F.  B. 
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Plastic  materials  from  fibrous  substances  and  binding 
agents  obtained  by  the  action  of  sulphur,  sulphur 
eiiloride,  or  )iitric  acid  on  oils,  tars,  etc.  ;  Pro- 
duction ol .     X.  K»>if.  Hanover.     Ger.  Pat. 

290,783.  .Mar.  30.  191.5.  Additioa  to  Ger.  Pat. 
28S,532  (this  J.,  1010,  US). 
The  process  claimed  in  the  main  patent  is  modified 
by  inti-odiicing  heating  agents  direct  into  the 
mixture  composing  the  binding  medium.  For 
example,  a  mixture  of  25  parts  of  oil,  5  parts  of 
resin,  and  -l-.j  parts  of  sulpliur,  lieated  to  130°  C,  is 

Eulveriscd  and  mixed  with  12-5  parts  of  super- 
eated  steam  at  100=  0.  and  4  <atm.  pressure, 
wherehy  it  is  heated  to  200°  C.  and  the  com- 
ponents caused  to  interact.  The  mixture  is 
condensed,  for  example,  on  peat,  and  the  resulting 
niass  made  liomogeneous  ;  the  product  contains 
23%  of  the  binding  medium. — F.  W.  A. 

CMulose  ;   Method  of  making  pure .    J.  Daniel 

and  F.  J.  Benoist.  First  Addition,  dated  Apr. 
16.  1914.  to  Fi-.  Pat.  405,471,  Nov.  28,  1913 
(this  J.,  1914,  588). 

The  mixture  of  trichloroethylene,  caustic  soda,  an 
alkah  carbonate,  and  an  alkali  sulphite,  claimed 
in  the  principal  patent,  is  replaced  by  a  mixture 
o(  trichloroethylene  and  any  alkali.  The  purifica- 
tion of  the  cellulose  is  rapid  and  complete. — F.  Sp. 

Cellulose  ;    Method  or  making  a  compound  of . 

La  Sole  .Vitificielle'.  Fi-.Pat. 477,655, June  24,1914. 

Anew  condensation  product  of  cellulose  is  obtained 
by  treating  it  with  trioxymethylene  in  the  presence 
of  fen'ic  chloride  or  organic  acids,  with  or  without 
dehydrating  agents  (e.g..  alum,  calcium  chloride, 
etc.).  The  product  weighs  more  than  the  original 
cellulose,  and  liberates  formaldehyde  on  hydrolysis. 
Example.  Cellulose  is  treated  witli  ferric  chloride 
and  formaldehyde  and  dried  under  high  vacuum. 
Trioxjinethylene  is  thus  produced.  On  stoving, 
the  condensation  product  is  formed.  It  possesses 
greater  resistance  to  water  than  the  original 
cellulose. — F.  Sp. 

Adheaivea  [from  cellulose  esters].     J.  Matray.     Pr. 
Pat.  477,294,  June  9,   1914. 

Ceicents  suitable  for  sticking  glass  to  glass,  or 
»  to  celluloid,  cellulose  acetate,  or  any  other 
cellnlose  ester,  are  prepared  by  adding  resins 
such  as  gum  elemi  or  ^^enice  turpentine  to  solutions 
of  cellulose  esters.  Examples  {a)  :  20  parts  of 
gum  elemi  dissolved  in  10  parts  of  aniyl  acetate  or 
acetone,  is  added  to  10  parts  of  nitrocellulose 
dissolved  in  90  parts  of  amyl  acetate.  (6)  20 parts 
of  gum  elemi  or  Venice  turpentine  dissolved  in 
10  parts  of  tetrachloroethane  is  added  to  10  parts 
of  cellulose  acetate  dissolved  in  90  parts  of  tetra- 
:hloroethane. — F.  Sp. 

Paper ;     Manufacture    of  and    eynulsions    or 

sizes  therefor.      J.   A.   de    Cew,    Montreal,    and 
R.J.Marx,London.  Eng.Pat.l3,58S,Sept.24,1915. 

V  SUBSTITUTE  for  waxed  paper  is  produced  by 
adding  to  the  stock  in  the  beatmg  engine  the 
■mulsion  described  in  U.S.  Pat.  1,174,697  of  1916 
this  J.,  1916,  533). 

Cellulose  esters  :    Preparation  of  solid  or  hardened 

solutions  of .  W.  Plinatus.   Fr.  Pat.  476,991, 

Mar.  27,  1914. 

iEE  Eng.  Pat.  16,940  of  1913  ;   this  J.,  1915,  793. 


'Cellulose  compounds  ;  Manufacture  of  — — ■.  Court- 
aulds,  Ltd..  W.  H.  Glover,  and  L.  P.  WUson. 
Fr.  Pat.  477.492,  Jan.  13,  1915.  Under  Int. 
Com-.,  May  27,  1914. 

;ee  Eng.  Pat.  13,055  of  1914  ;   this  J.,  1915,  606. 


Cellulose  compounds  ;  Manufacture  of  ■ 


.  Court- 
aulds,  Ltd.".  and  L.  P.  Wilson.  Fr!  Pat.  477,493, 
Jan.  14,  1915.    Under  Int.  Conv.,  June  IS,  1914. 

See  Eng.  Pat.  14,075  of  1914  ;    this  J.,  1915,  606. 

Viscose  ;    Treatment  of .     Soc.   Anon.   Fran(j. 

Kodak.    Pr.  Pat.  477,735,  Feb.  19,  1915.    Under 
Int.  Conv.,  Feb.  21,  1914. 

See  U.S.  Pat.  1,117,604  of  1914  ;  this  J.,  1915,  24. 

Agglomerate  for  paving,  electrical  insulation,  and 
as  a  celluloid  substitute.  Fr.  Pat.  477,682.  See  IX. 

Detergent  composition  [for  treating  raw  silk  or 
mixed  silk  and  cotton  goods].  Eng.  Pat.  28,803. 
See  XII. 

Process  for  waterproofing  porous  mnterials,  such 
as  leather,  fabrici.  and  paper.  Ft.  Pat.  477,767. 
See  XV. 

Treatment  of  saicdust  or  other  nuderials  containing 
cellulose  in  order  to  increase  the  yield  of  alcohol 
and  facilitate  recovery  of  by-products.  Fr.  Pat. 
476,696.     See  XVIII. 

Manufacture  of  ethyl  alcohol  from  cellulosic  substances. 
Fr.  Pat.  477,077.     See  XVIII. 


VI,— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING. 

Dyeing  process  ;   Theory  of  the .  P.  Pfeift'er  and 

F.  Wittka.  Chem.-Zeit.,  1916,  40,  358. 
If  glycocoll  or  a  polypeptide  be  added  to  a  colour- 
less ammoniacal  solution  of  ^lagenta  or  to  a 
brownish-red  acetic  acid  solution  of  the  quinonoid 
ethyl  ester  of  tetrabromophenolphthalein,  it 
combines  immediately  with  the  colour  base  or 
colour  acid  to  form  a  typical  colour  salt,  indicated 
Iiy  the  production  of  a  "red  coloration  in  the  former 
and  a  blue  coloration  in  the  latter  case.  Amino- 
acids  and  polypeptides,  and  hence  probably  also 
proteins,  such  as  wool  fibre  and  sUk  fibre,  combine 
with  neutral  salts  to  form  molecular  compounds, 
and  therefore  in  the  dyeing  of  wool  and  silk  there 
mav  be  formed  not  only  colour  salts  of  the  fibre 
substance  with  colour  acids  and  colour  bases, 
but  also  molecular  compounds  of  the  fibre  sub- 
stance with  colour  salts.  Polyliydric  alcohols, 
and  hence  probably  also  cellulose,  form  similar 
molecular  compounds,  and  the  formation  of 
molecular  compounds  probably  plays  an  essential 
part  in  the  dyeing  of  cotton  with  substantive 
dyestufls. — A.  S. 

P.iTENTS. 

[Hank]  dyeing  ;   Machines  for or  for  similarly 

treating  yarns.  A.  E.  Sellers,  Huddersfield- 
Eng.  Pat.  10,687,  July  23,  1915. 
The  dye-tank  is  di%-ided  into  compartments  by 
upper  and  lower  racks  or  gratings,  and  the  yam  is 
supported  ou  rods  in  the  middle  compartment, 
between  the  racks.  To  obtain  uniform  circulation 
of  the  dye-liquor,  the  bars  forming  the  racks  are 
arranged"  at  graduallv  increasing  distances  apart, 
starting  from  the  end  of  the  tank  containing  the 
propeUors,  and  the  bottom  of  the  vat  is  inclmed 
upwards  from  the  same  end.  To  faciUtate  the 
removal  of  the  hanks,  the  upper  rack  is  divided 
into  two  sections,  the  upper  portion  oeing 
separable  from  the  portion  carrjing  the  hank- 
supporting   rods. — F.  W.  A. 

Diieing  of  skins,  hair,  feathers,  etc.  ;  Process  for  the 

' Farbw.    vorm.    Jleister,     Lucius,    und 

Bruning.    Ger.  Pat.  291,008,  July  30,  1914. 
The    mordanted    or    unmordanted     material J^i 
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treated  with  a  solution  of  1.5-diliydroxy-2-amino- 
iiaphthalone  ;  the  dyoinjrs  may  be  developed  by 
nlr-oxidation.  thus  avoidins;  damaite.  and  the 
method  i-an  theivfore  ho  used  for  dyoins;  in  con- 
junction with  natural  oolourins;  niattoi-s,  which  are 
aflecteii  by  other  oxidisiugagcnts,  such  as  hydrogen 
l>oroxide.— F.  W.  A. 

Printing    colours  ;     Production    of    dust-irec,    dry, 

trunsier for    cnibroidi-ry,    clc.       K.    Hzieyk, 

Berlin.     Ger.  Pat.  290,o'JS,  July  2li,   1914. 

SriT.VBLE  dyestulTs  are  frround  with  Manila  copal 
and  paraffin  oil.  The  colours  obtained  arc  trans- 
ferred to  the  fabric  and  lixed  by  spraying  with 
alcohol  as  usual,  well-defined  designs  beini;  obtained. 

— F.  W.  A. 

Fast  jyrints  on  textile  fibres  ;    Production   of . 

Farbenfalir.  vorm.  F.  Barer  und  Co.    Ger.  Pat. 
290,975,  July  7,  1914. 

Sl'LPHONic  acids  of  1.4.5.S-tetrahydr<.isyanthra- 
quinone  are  printed  with  jiluniiniuni  compounds. 
^A^^ereas  these  sulphonic  acids  only  give  unsatis- 
factory grey -green  shades  on  chrome  mordant, 
bright  blue  prints  similar  to  Methylene  Blue  and 
of  great  fastness  to  soaping  and'  to  light  are 
obtained  on  aluminium  mordant. — F.  W.  A. 


Fast  shades  ;    Production  of  ■ 


■and  neic  [disazo] 


dyesluffs  ihcreior.      Leonstein,   Ltd.      Fr.  Pat. 
477,30(3,  Jan.  19,  1915. 

See  Eng.  Pat.  28,569  of  1913  ;   this  J.,  1915,  348. 

Sulphur    from    sulphurous    gases ;      Recovery    of 

elemental .     W.  F.  Lamoreaux  and  C.    W. 

Eenwick.    Fr.  Pat.  477,795,  Feb.  25,  1915. 

See  U.S.  Pat.  1,140,310  of  1915  ;  this  J.,  1915,  716. 


vn.— ACIDS  ;  ALKALIS  ;   SALTS  ;    NON- 

METALUC  ELEMENTS. 

Oxalic    acid    and    crystallised    sodium    sulphate; 

Reaction  bettceen .     E.  Kohn-Abrest.     Ann, 

Falsif.,  1910,  9,  68 — 69. 

When  a  mixture  of  oxalic  acid  and  crystallised 
sodium  sulphate  is  placed  in  a  stoppered  bottle, 
partial  liquefaction  takes  place  in  about  24  liours, 
a  saline  magma  forming  beneath  the  liquid  layer. 
For  example,  a  mixture  of  crystallised  sodium 
sulphate,  300  grms.,  and  oxalic  acid,  80  grms., 
yielded  a  liquid  of  sp.gr.  1-345,  containing  sodium 
bisulphatc,  80  grms.,  sodium  hydrogen  oxalate,  3-3  [ 
grms.,  and  water,  105  grms. ;  the  magma  contained 
sodium  bLsulphate  and  sodium  sulphate.  117  grms., 
and  sodium  hydrogen  oxalate,  91-2  grms.  Sodium 
hydrogen  oxalate  and  sodium  bi.sulphate  are  the 
chief  products  of  the  reaction  ;  on  account  of  its 
lower  solubility  the  sodium  hydrogen  o.xalate  may  ' 
be  separated  readily  from  the'  bisulphate  and  sul-  I 
phate.— W.  P.  S. 

Billiter-Leyham  electrolytic  cell  lor  production  of 
alkali  and  chlorine.  3.  Yamasaki.  J.  Chem. 
Ind.,  Tokyo,  Japan,  1910,  19,  257 — 276. 
(.See  also  Allmand,  this  J.,  1912,  1123.)  [ 

The  electrolysis  was  carried  out  at  45°    and  at 
60°  C.     The   alkali   liquor   produced,   had  a   con- 
centration of  3-5  to  4-5  A',and  the  current  efficiency   ' 
of  the  process  was  over  92%.     When  employing  a   ' 
carbon  anode,  and  a  current  density  of  0  to  7    i 
amp6res  per  sq.  dcm.,  the   E.JI.F.  was   30    volts 
at  00'  C,  4-2  volts  at  45°  C,  and  the  gas  produced 
contained  95%  of  chlorine.   When  the  temperature 
was  raLsed  the  current  efficiency  fell  off  slightly, 
and  the  voltage  was  considerably  reduced.     Rock 
salt  can  be  used  in  the  cell  without  disturbing  the   I 
operation  of  the  process. — J.  B.  C.  K. 
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Water-glass  and  alkali  silicates.    W.  Pukall.    Ber 
191C,   49,  397—430. 

The  author  studied  the  action  of  cold  water  and 
of  steam  under  pressure  on  a  series  of  glasses  pre- 
wred   by   fusing  mixtures  of   very  finely  ground 
Hohenliocka  glass  s;\nd  and  potassium  or  sodium 
bicarbonate.     The    jnxidiicts    obtained    by    direi-t 
fusion  all  have  similar  properties.     Those  contain- 
ing up  to  4  mols.  SiO;  to  1  mol.  of  alkali  oxide  are 
soluble  in  water  and  are  present  in  conimercial 
water-glasses.     The  produits  richer  in  silica  art- 
decomposed    by    \vater.     When    decomposed    liy 
acids   they   yield   gelatinous   silicic   acid.     In  the 
potassium  series,  K-SijO-  and  the  products  from 
KjSiioOj,    onwards,    and    in     the    sodium    series 
XaoSiO,   and    Xa.SijOj   and    the   products  from 
Na.SicOij   onwards   can   bo   obtained   crystalline 
without    dilticulty.     The    silicat-es    of    tliis    t\-p(- 
are  considered  to"  be  all  derived  from  metasilici  ■ 
acid.     The   products   obtained    by   the   action  of 
steani   under   pressure,    e.ij.,    by    heating   with   a 
small  quantity  of  water  in  a  sealed  tube,  have  quite 
ditTerent    properties.     Only    products    containiiii; 
an  even  number  of  silicon  atoms  in  the  molecule 
are  formed  and  they  are  readily  ol)tained  crystalline. 
In  the   potassium  series   K2Si03,2H,0    (or  more 
probably  a  hydrate  of  KjSi.Oi).   K5SijO;,2H,0. 
KfHtSijOio.   KjHjSieOn,   and   K,HjSijO,,    were 
isolated.     These  compounds  resemble  the  natural 
zeolites  in  their  properties.     Except  KjSi.Oj  they 
are    insoluble    in,    but     slowly     decomposed    by 
cold    water,    and    decomposed    more    rapidly   by 
hot   water  ami    by   acids,   yielding   the   disilicate 
and  a  silicic  acid  with  2  atoms  of  silicon  less  than 
the  original   compound  ;    the  silicic  acid  retains 
the  crystalline  form  of  tlie  original  silicate.     In 
the  sodium  series  only  NajSijOj.iHjO  could  be 
isolated  ;    other  compounds,  if  formed,  appeared 
to  decompose  into  the  disilicate  and  silicic  acid, 
the  latter  separating  in  the  form  of  a  crystaUine 
sand  or  as  more  or  less  colloidal,  rod-like  form'^. 
but  never  as  a  jelly.     The  silicates  obtained  by  the 
action  of  steam  under  jirasstire  are  considered  to  be 
derived  fromailisilicicacid,  (HO).SiO,Si(OIl)|,anJ 
it  is  probable  that  the  natural  zsolites  are  con:- 
pounds  of  alkaU  or  alkaUne-earth  silicates  of  thi-^ 
type  with  aluminates  and  ferrites.     Sand,  gravel, 
burnt  or  raw  clay,  pieces  of  granite,  etc.,  if  mixed 
with  10%  of  an  alkali  silicate  melt  rich  in  silica, 
and  compressed,  will  jdeld  artificial  stone  similar 
to  natural  sandstone,  clay  schist,  etc.,  when  treated 
with   steam   under   pressure.     Products   prepared 
with  potassium  silicates  retain  their  hardness  when 
exposed  to  water,  but  those  prepared  with  sodium 
silicates  soon  disintegrate.     The  potassium  silicates 
of   the   /.oolite   type,    if   prepared  in  coixsiderable 
quantities     at     a     reasonable    price,    may   prove 
of  value  as  fertilisers  and  for  the  manufacttire  of 
non-poisono\is  glazes  for  cheap  pottsry. — A-  S. 

Barium  oxalate  [;    Hydrates  of ].     W.  O.  de 

Coninck.  BuU.  .Soc.  Chim.,  1916,  19, 110— 111. 

Four  hydrates  of  barium  oxalate  have  been  pre- 
pared, viz.,  the  tri-,  di-,  mono-,  and  hemi-hydtate. 
Thj  dift'crence  between  the  optimum  temperatures 
for  the  formation  of  the  mono-  and  dihydrates, 
15° — 18°  C.  and  22° — 25" C.  respectively,  is  insum- 
cient  for  a  method  to  bo  devised  for  the  estimation 
of  oxalic  acid  as  barium  oxalate.  Acid  barium 
oxalate  onlv  forms  the  hydrate,  Ba  (HC,0,),.  2H,0. 

_F.  W.  A. 

Cerous  salts  ;    Action  of  oxidising  agents  on 

G.  A.  Barbieri.  Atti.  R.  Accad.  Lincei,  1916,  [v], 
25,  i,  37—43.  J.  Chem.  Soc,  1916,  110,  ii., 
199—200.     (Compare   this  J.,   1907,  715.) 

A  HOT  solution  containing  not  more  than  1%  ? 
ceroas  sulphate  and  not  less  t  han  25  %  of  sulphuric 
acid,  is  readily  oxidised  by  potassium  ijerman- 
ganatc,    eerie  "  sidphate    being   formed  ;    if  o"  " 
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of  sulphuric  acid  is  present,  tlie  oxidation  proceeds 
rapidly  even  in  t  ho  cold.  This  methoil  is,  however, 
unsuitable  for  (lie  vohiinctric  cstini.ition  of  cerium, 
since  tlic  yellow  colour  of  tlio  ceri<'  siilph.ate  renders 
the  end-point  indefinite.  If  to  ;i  solution  of  a 
cerous  sail  .ar.;  added  cxc(^-:s  of  iodic  acid  .ami  then 
sullicient  nitric  acid  to  dissolve  tlie  cerous  iodate 
precipitated,  coni])lete  and  rapid  oxidation  to 
eerie  iodate  is  elTected  bv  iiermauganate  in 
the  hot :  500(103)3  +  KMnOi  +5IIIO3  -i-SHNOa  = 
5Ce(I03),  +  KNO 3 +  Mn(XO 3)3  +  411,0.  This  reac- 
tion cannot  be  employed  for  the  volumetric  esti- 
mation of  cerium,  since  after  complete  oxidation 
of  the  latter,  reiluctiou  of  the  permanganate  is 
continued,  although  more  slowly,  by  the  manganous 
salt  formed.  It  does,  however,  serve  fc  the 
quantitative  sep.T.ration  of  cerium  from  the  other 
dements  of  its  group,  for  instance,  lanthanum, 
which  form  iodates  soluble  in  dilute  i\itric  acid 
and  form  compounds  of  only  one  type.  Perman- 
ganate is  reduced  even  in  the  cold  by  a  solution  of 
cerous  phosphate  in  excess  of  phosphoric  acid,  a 
bulky,  white,  gelatinous  precipitate  being  formed 
which  contains  all  the  cerium  as  basic  eerie  phos- 
phate, the-  ratio  Ce  :  P^Oj  being  about  4  :  3. 
Since  the  supernatant  liquid  remains  colourless, 
this  reaction  may  be  employed  for  the  estimation  of 
cerium,  the  procedure  being  as  follows  :  The 
cerous  solution  is  diluted,  where  necessary,  so  as  to 
contain  not  more  than  01  grm.  of  cerium  per 
100  c.c.  To  100  c.c.  of  the  liquid  are  added  20  c.c. 
of  phosphoric  acid  solution  (sp.  gr.  1-.55)  and  then, 
drop  by  drop,  iV^/10  permanganate  solution  until 
the  precipitate  acquires  a  faint  rose-red  colour. 
The  liquid  is  next  heated  on  a  water-bath  and  the 
addition  of  permanganate  continued  until  the 
supernatant  liquid  assumes  a  pale  pink  colour 
persistent  in  the  hot.  This  method  gives  good 
results  even  when  the  cerium  is  accompanied  by 
other  rare-earth  <  lements  ;  the  quantity  of 
phosphoric  acid  added  should  be  sufficient  to  keep 
these  elements  in  solution,  even  in  the  hot.  If 
thorium  is  prasent,  addition  of  phosphoric  acid 
produces  a  precipitate  of  basic  thorium  phosphate, 
which  is  but  slightly  soluble  in  acids,  but  the 
presence  of  this  precipitate  does  not  disturb  the 
oxidation  of  the  cerous  phosphate.  Further,  the 
titration  Ls  not  affected  by  small  proportions  of 
manganous  salts,  whereas  no  volumetric  method 
hitherto  known  is  applicable  when  the  cerium 
is  accompanied  by  manganese. 

The  investigations  of  von  Knorre  (this  J.,  1898, 
491),  Witt  and  Theel  (this  J.,  1900,  766),  and 
Meyer  and  Marckwald  (this  .T.,  1901,  62)  show 
that  persulphates  oxidise  cerous  salts  in  the  hot, 
but  not  in  the  cold.  The  author  finds  that,  if  a 
little  silver  nitrate  is  added  to  a  solution  con- 
taining an  alkali  persulphate  and  ceroiis  nitrate 
or  sulphate,  oxidation  of  the  cerous  salt  by  the 
persulphate  commences  immediately  and  proceeds 
until  all  the  cerium  is  converted  into  eerie  salt, 
which  forms  a  yellow  solution  or  a  precipitate, 
according  as  the  liquid  is  acid  or  neutral.  The 
catalytic  action  of  the  silver  depends  on  its  con- 
version by  the  persxilphate  from  the  univalent  to 
the  divalent  form.  This  reaction  serves  for  the 
puiiiication  of  a  crude  cerium  salt,  since  in  neutral 
solution  any  other  rare-earth  metals  remain 
dissolved,  whilst  almost  the  whole  of  the  cerium 
is  precipitated  as  basic  salt. 

BerylHum   from    gadolinite  ;     Extraction    of . 

C.  James  and  G.  A.  Perley.   J.  Amer.  Chem.  Soc, 
1916,  38,  87.5—877. 

The  finely  powdered  mineral  is  decompos?d  by 
heating  with  concentrated  sulphuric  acid,  the 
sulphated  product  extracted  with  water,  the 
solution  precipitated  with  a  hot  solution  of  oxalic 
acid,  allowed  to  stand  for  12  hours,  and  the  rare 
earth  oxalates  filtered  off  and  washed  with  boUing 


w.ater.  The  fdtrate  is  treated  preferably  as 
follows  : — The  sohition  is  oxidised,  e  g.,  by  potas- 
sium bromate,  to  remove  the  oxalic  acid,  and 
ammonia  solution  is  added  (.about  a  litre  for  an 
inili.al  charge  of  75  kilos.),  followed  by  a  solution 
of  caustic  soda  until  the  odour  of  .ammonia 
beconies  apparent.  The  mixture  is  well  boiled, 
and  the  hydroxides,  separated  by  filtration,  are 
stirred  with  sullicient  hydrochloric  or  sulphuric 
acid  to  dissolve  about  two-thirds  of  the  whole. 
The  acid  extract,  containing  the  beryllium  and  some 
iron,  is  heated  to  boiling,  precipitated  with  caustic 
soda  until  a  little  of  the  filtered  liquid  gives  .a 
light-coloured  precipitate  with  ammonia,  and 
the  whole  flltf;red.  The  filtrate  is  again  heated 
to  boiling,  treated  with  a  little  sodium  hypobromite, 
and  precipitated  \vith  caustic  soda  until  the  liquid 
gives  a  white  precipitate  with  ammonia.  The 
mixture  is  filtered,  sodium  hydrogen  sulphide  is 
added  to  the  filtrate  to  separate  the  last  traces 
of  iron  (the  precipitate  and  the  preceding  pre- 
cipitate containing  beryllium  being  worked  up 
with  a  subsequent  batch  of  material),  and,  after 
boiling  off  hydrogen  sulphide,  the  b  'ryllium 
is  at  once  precipitated  by  adding  a  concentrated 
solution  of  sodium  carbonate  and  boiling  the 
mixture  thoroughly.  The  precipitated  basic  car- 
bonate is  flltereil  off  and  well  washed  with  boiling 
water.  If  the  filtrate  from  the  rare-earth  oxalates 
bo  very  rich  in  beryllium,  it  may  be  oxidised  and 
the  boiling  solution  precipitated  with  caustic 
soda  until  nearly  all  the  iron  is  removed,  and  then 
the  last  traces  of  iron  removed  by  adding  more 
caustic  soda  and  sodium  hydrogen  sulphide,  as 
already  described.  Although  not  offering  a 
quantitative  separation  of  beryllium  from  iron, 
the  method  is  rapid  and  suitable  for  use  on  the 
large  scale,  and  gives  a  product  which  is  completely 
soluble  in  sodium  bicarbonate  solution. — P.  Sodn. 

Lead  peroxide  ;   A  neio  method  of  preparing  active 

.     G.    Panopolus.     Chem.-Zeit.,    1916,    40, 

339—341. 

Div.\.LEXT  lead  compounds  are  oxidised  by  potas- 
sium persulphate  to  lead  peroxide  and  lead 
sulphate.  The  yield  of  peroxide  is  increased  when 
the  temperature  is  raised.  Soluble  lead  salts  are 
affected  less  than  the  monoxide,  giving  relatively 
much  sulphate.  The  sulphate  itself  is  practically 
unacted  upon  in  the  cold,  but  the  action  is  accel- 
erated by  heat,  a  small  yield  of  inactive  peroxide 
resulting.  In  general,  the  amount  of  peroxide 
formed  in  acid  solution  is  small,  but  it  is  much 
greater  in  presence  of  free  alkali  (particularly 
when  the  latter  is  added  little  by  little)  owing  to 
the  lead  sulphate  being  removed  as  fast  as  it  is 
formed.  With  a  constant  quantity  of  persulphate 
the  yield  of  peroxide  increases  with  the  amount  of 
alkali  used.  In  a  strongly  alkaline  plumbite 
solution  oxidation  is  very  rapid,  and  the  peroxide 
is  precipitated  along  with  unchanged  lower  oxide. 
A  minimum  yield  of  93  °o  of  pure  amorphous  per- 
oxide was  obtained  with  the  following  quantities 
of  materials  :  lead  monoxide  22  grms.,  sodium 
hydroxide  40  grms.,  potassium  persulphate  30 
grms.,  and  water  750  c.c.  The  peroxide  made  in 
this  way  is  very  reactive. — E.  H.  T. 

Hydrogen   peroxide  ;     Catalysis   of in   hetero- 
geneous   media.       Part    I  :     general    considera- 
tions ;  experiments  tvith  mercury.     G.  Lemoine. 
Comptes  rend.,  1916,  162,  580—587.     (See  also 
this  J.,   1915,  869.) 
The  catalysis  of  hydrogen  peroxide  in  the  presence 
of  mercury  was  found  to  be  periodic,  being  accom- 
panied  by  the    formation    of     mercury    oxide — 
red  at  first  but  changing  to  blackish — which  then 
decomposed.     The   quantity  of    oxygen    evolved 
from    a    definite   surface   of   mercury  in  a  given 
time   (30  mins.)  was  not  much   affected    by  the 
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depth  of  the  superposed  layer  of  hydropron  per- 
oxide, indi.atins;  that  the  distiirhanee  prodiuod  in 
the  hitter  \i\  tlie  ttns  cvohition  was  not  sulVuient 
to  ensure  reiiewal'of  the  active  layer  in  contact 
with  the  mercury. — W.  E.  F.  P. 

Ort/gen-hydrogen  catalysis  irith  colloidal  platinum 
V.  P;u«l  and  A.  Schwarz.  J.  prakt.  Chem.,  1916, 
93,  lOti— 118. 
The  catalysis  of  oxygen-hydi-ogen  mixtures  by- 
platinum  siils  pwpared  by  the  method  of  PhaI  and 
Amberger  (this  J..  1004. '208).  and  varying  in  con- 
centration from  .V  23  to  .V  58ti0,  was  studied. 
When  observations  were  made  in  a  gas  burette 
over  mercury  the  reaction  proceeded  with  de- 
creasing velocity,  eventually  coming  to  a  standstill 
when  about  75  "„  of  lli>^  gases  had  combined,  the 
mercury  having  poisoned  the  catalyst.  This  effect 
was  avoided  by  carrying  out  the  catalysis  in  a 
"  duck  "  on  a  shakinsr  machine.  The  results  may 
be  briefly  summarised  as  follows  : — With  platinum 
concentrations  much  greater  than  those  used  by 
Ernst  (Z.  physik.  Chem..  1001,  37,  -148).  no  direct 
proportionality  between  the  quantity  of  catalyst 
and  the  rate  of  catalysis  could  be  traced,  increase 
in  the  former  not  producing  an>-thing  like  a  pro- 
portional increase  in  the  latter,  .shaking  did  not 
cause  any  very  notable  increase  in  velocity.  The 
temperature  coefficient  of  the  reaction  was  small. 
With  much  lower  concentrations  of  platinum 
(.Y/455  to  .V/4550)  sliaking  produced  an  appre- 
ciable acceleration,  but  stUl  no  direct  proportion- 
ality was  observed  between  the  amount  of  catalyst 
and  the  reaction  velocitv. — G.  F.  il. 


-  in  alkaline  sohitiona. 
Kuhn.     Z.  angew.   Chem., 
(Compare  this   J..    1916. 


Oxygen  ;    Absorption  of 

F.   Hem-ich  and  K. 

191ti,    29,    149—1,53 

308). 

ABSORPTION  of  oxygen  by  alkaline  pyrogallol 
solutions  is  more  rapid  ^vith  potash  than  with 
soda  as  alkali  (this  J..  lOUi.  3il8).  tnit  nevertheless 
equally  favourable  results  can  be  olitained  with 
either' alkali,  when  much  more  dilute  solutions 
than  usual  are  employed.  Thus  .solutions  con- 
taining 1  mol.  of  pjTogallol  with  from  2 — 0  mols. 
of  f odium  or  potassium  hydroxide,  of  about 
2-5 — 10  °„  pyrogallol  concentration,  completely 
absorbed  the  oxygen  from  air  after  about  2  mins. 
shaking.  1.3.4 -Triliydroxybenzene,  when  em- 
ployed with  about  (5  mols.  of  potassium  hydroxide, 
is  as  good  an  absorber  as  pvTogallol.  It  is 
best  prepared  l)y  hydrolysing  20  grras.  of  its 
triacetyl-derivative  with  a  solution  of  40  gi-ms.  of 
caustic  potash  in  80  c.c.  of  water  in  an  atmosphere 
of  hydrogen.  Hydrolysis  is  complete  witliout 
external  heating  in  10 — 15  mins..  and  the  resulting 
solution  is  ready  for  use.  According  to  the  per- 
centage of  oxygen  in  the  gaseous  mixture,  absorp- 
tion with  this  solution  is  complete  in  from  0-5 — 
2  mins.— G.  F.  M. 


Phosphorus  ;    Blackening  of  yellow .     W.    X 

Rae.     J.  Amer.  Chem.  8oc..  1916,  38,  887—888; 

A  DULL  black  coating  observed  on  sticks  of  yellow 
phosphorus  x>rovcd  to  be  copper  phospliide,  and 
when  a  clean  copper  wire  was  placed  in  distilled 
water  with  some  pure  phosphorus.  Loth  wire  and 
phosphorus  developed  a  coating  of  black  phosphide 
in  two  days.  Purified  pliosphorus  underwent  no 
change  when  kept  under  distilled  water  in  sealed 
tubes  for  seven  months  in  the  dark,  but  exposure 
to  light,  under  the  same  conditions,  caused  redden- 
ing, owing  to  the  formation  of  red  phosphorus. 
It  Ls  recommended,  therefore,  that  phosphorus  be 
kept  in  distilled  water,  in  stoppered  jars,  in  the 
dark,  and  that  iron  tongs  be  us<d  to  remove  the 
sticks. — F.  .SoDX. 


Phosphorus  ;  Klark .     /.    A.  Smits,  G.  Mever, 

and  P.  1*.  Peck.  Proc.  K.  Akad.  Wctensch. 
Amsterdam,  1911'..  18,  992—1007.  J.  Chem. 
Soc,  1910.  110.  ii.,  185 — 18l>. 

Thk  black  phosphonis  obtained  by  Pridgman  (this. 
J.,  1914.  787)  has  a  much  greater  density  (2(59> 
than  that  found  for  violet  phosphorus  (2-21 — 2-34), 
and  this  would  seeni  to  support  the  view  that  it 
represents  a  new  modilUation.  .\t  temjuratures 
below  550^  C.  the  vapour  pressure  of  black  phos- 
phorus did  not  reach  a  constant  value.  At  some- 
what higher  temperatures,  a  constant  value  was 
reached,  and  this  was  very  nearly  equal  to  the 
vapour  pivssure  of  ^■iolet  phosphorus.  At  570°  C. 
the  black  modilic.ation  h.as  a  higher  vapour  pressure 
than  the  violet  form.  In  presi'uco  of  iodine  as- 
catalyst,  the  melting  points  of  the  black  and  violet 
forms  were  found  to  be  587-5°  tand  589-5°  0.  re- 
spectively. The  relation  between  the  two  modifica- 
tions is  discussed  with  esijecial  reference  to  the  fact 
that  it  has  not  yet  been  found  possible  to  convert 
violet  into  black  jihosphorus  even  under  pressures 
up  to   12,500  kilos,   per  sq.  cm. 

Sulphur  ;  A  crystalline  modification  of  ■ 


■  forming 
spherulitcs    composed    of    fine    helicoidal     fibres. 
P.  Gaubert.     Comptes  rend.,   1916,   162,  554 — 
556. 
The  modification  described   was  produced,   with 
other  spherulitic  forms,  by  cooling  molten  sulphur 
rapidly  from  above  120°  C.,  and  more  abundantly 
from  above   1(30°  C.      The  sphenilites  were  bluish 
by  transmitted   light,   only   slightly   birefringent, 
and  variable  in  structure,  many  being  composed  of 
simple  and   curved   fibres  and  having  sectors  in 
which  the  helical  curves  of  the  fibres  were  different. 
The   crvstalline  svstem  has  not   yet   been  deter- 
mined.—W.  E.  F.'P. 

Grey  acetate  oi  lime  ;    Restricted  dealings  in . 

Board  of  Trade  J.,   May   11,    1910. 

The  ^linistry  of  Munitions  draws  attention  to  the 
fact  that  dealings  in  grey  acetate  of  lime  are  now 
subject  to  the  restrictions  imposed  under  Regula- 
tion 30a  of  the  "  Defence  of  the  Realm  (Consolida- 
tion) Regulations,  1914."  Applications  to  buy,  sell, 
or  deal  in  this  substance  should  be  addressed  to 
the  Director  of  Propellant  Supplies,  Ministry  of 
Munitions,  32,  Old  Queen  Street,  London,  S.W. 


-.    U.S.  Gcol. 


Potash  ;   American  production  of  — 
Survey,   Apr.,   191t). 

During  1915  potash  was  recovered  as  a  by-product 
from  the  manufacture  of  Portland  cement  at 
Riverside,  Cal.:  in  addition  to  the  value  of  the 
potash,  the  methoil  saves  additional  material  to 
be  converted  into  cement,  and  eliminates  the  dust 
nuisance.  A  discharge  of  100  tons  of  dust  a  day 
over  the  surrounding  orange  gro^■es  has  been  pre- 
vented. Potassium  sulphate  from  alunite  was 
first  placed  on  the  market  late  in  October,  1915, 
by  a  company  at  Marysvale,  Utah.  The  production 
has  not  been  large  so  far.  A  plant  was  established 
in  the  spring  of  1915  at  HoHland.  near  Alliance, 
Nebraska,  and  during  about  half  of  the  year 
obtained  potasli  salts  from  the  brine  of  an  alkaline 
lake  in  that  region.  In  addition  to  the  output  from 
these  sources,  potash  was  marketed  in  1915  from 
kelp  obtained  along  the  Pacific  coast.  Operations 
are  in  progress  at  Searles  Lake  and  at  Keeler,  on  the 
shores  of  Owens  Lake,  Cal.  One  company  i-s 
erecting  a  plant  near  Oreat  Salt  I.Ake,  and  another 
will  soon  be  started  at  the  south  end  of  the  lake. 
The  by-product,  bittern,  at  solar-evaporation 
plants  on  San  I'Vancisco  Bay,  has  also  received 
some  attention.  A  small  quantity  of  potash  salts 
■was  probably  produced  from  various  silicate  rocks 
and  mineral.s'  during  1915,  and  found  its  way  into 
mixed  fertilizers  without  intermediate  refinement. 
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The  value  of   tlio   potasli    salts   produced   in    the 
United  States  in  1915  is  estimated  at  !?3t2,000. 

Beviitioi}  of  alomic  icrighls  of  cadmium  and  zhtc. 
Electrolytic  dctennituitio)i  of  the  ntetals  in  their 
brmnidcs.     Baxter  and  others.     See  X. 

Potassium    bichromate  as   an   anah/tical   standard. 
Biiilin.s.     See  XXIII. 

Patents. 

AlloH-ehloridc  soluticms ;  Apimratus  ior  decom- 
posing    [clcctrolysinq] .        K.     Heinemann. 

rirna,  Germany.     t.S.  Tat.  1.170.551,  Jlar.  21, 
1910.     Pate  of  appl..  Mar.  27,  1914. 

Ix  an  electrolytic  cell  for  decoinpo.sing  solutions  | 
of  alkali  dilorides  by  means  of  a  flowing  mercury  { 
cathode,  the  stationary  bottom-plate  is  nearly 
horizontal  and  lias  a  number  of  impediments 
arranged  in  ro^^■s  upon  its  surface,  the  rows  being 
at  right  angles  to  the  direction  of  the  mercury 
ciUTcnt  and  each  impediment  inclined  more  on  the 
side  against  which  the  mercury  impinges  than  on 
the  opposite  side. — W.  E.  F.  P. 

[Ammonia'\  condenser.  P.  De  C.  Ball.  Ferguson, 
Mo.  U.S.  Pat.  1,177,160,  :\Iar.  28,  1916.  Date 
of  appl..  Mar.  5,  1915. 

A  SERIES  of  inclined  pipes  are  provided  with 
return  bends  at  then-  ends,  sO  as  to  form  a  con- 
denser coil.  The  liquid  ammonia  collects  at  the 
lower  end  of  each  pipe  and  forms  a  trap  or  seal. 
Each  of  the  inclined  pipes  has  an  inlet  opening 
at  its  lower  end  and  an  overflow  opening  at  its 
upper  end.  and  the  pipes  are  so  arranged  that 
tne  surface  of  the  liquid  ammonia  which  con- 
denses is  above  the  plane  of  the  inlet  opening, 
and  below  the  plane  of  the  overflow  opening. 

—J.  B.  C.  K. 

Ammonium      chloride   ;      Preparation      of     . 

Badische  Anilin  u.  Soda  Fabr.  Ger.  Pat.  '290,747, 
June  18.  1914. 

Ax  alkali  chloride,  in  presence  of  a  small  quantity 
of  water,  is  treated  witli  sulphuric  acid  and 
ammonia.  I'nder  the  influence  of  the  heat  of  the 
reaction  alkali  sulphate  separates,  and  ammonium 
chloride  crystallises  out  from  the  mother  liquor 
at  once  on  cooling. — B.  V.  S. 

Zinc    oxide    and     pure    hydrogen  ;      Simultaneous 

production    of .       A.    A.    Quentm     and    C. 

Guillien.    Fr.  Pat.  470.994.  May  IS.  1914. 

The  method  depends  upon  the  decomposition  of 
water  by  fused  zinc,  the  bath  of  zinc  being  kept 
molten  V)y  the  combustion  of  portion  of  the  gas 
produced  by  the  reaction.  The  apparatus  consists 
of  a  bath  for  the  molten  zinc,  in  which  is  a  per- 
forated steam-coil  connected  with  an  outer  coU 
heated  by  a  burner.  At  the  top  of  the  liath  an 
inclined  surface  is  fixed,  which  carries  the  zinc 
oxide  away  as  it  forms. — J.  B.  C.  K. 

Sodium  sulphate:     Manufacture   of .      L.    P. 

Basset.  Fr.  Pat.  477,353,  June  11,  1914. 
SuLPHTT.  dioxide  is  caused  to  react  with  sodium 
chloride  when  the  latter  salt  is  in  the  state  of 
vapour,  or  in  the  finely  di\-ided  state  produced  bv 
condensation  of  the  vapour.  The  sulphur  dioxide 
may  be  mixed  ^vith  an  excess  of  dry  au',  in  which 
case  sodium  sulphate  and  cldorine  will  l>e  produced, 
or  an  excess  of  air  and  steam  may  be  employed, 
m  which  case  sodium  sulphate  and  hvdrogen 
chloride  will  be  obtained.  The  sodium  chloride  is 
volatilised  in  a  furnace  surmounted  I)y  a  dome,  or 
connected  with  a  chamber,  in  which  "the  reaction 
between  the  volatilised  chloride  and  the  sulplmr 
dioxide  can  occur  ;  or  the  sodium  chloride  may 
be  volatihsed  in  the  furnace  in  wliich  the  sulphur 
dioxide    is    produced.     The     process     may     also 


be  combined  with  the  manufacture  of  cement  fron> 
calcium  sulphate,  clay,  and  carbon,  sodium  chloride 
being  mixed  with  the  cement  raw  materials, 
and  a  blast  of  air  introduced  into  the  rotary  kiln 
about  half  way  along  its  length. — J.  B.  C.  K. 

Ean   de  Javelle  ;    Solid  product  icliich   yields 

ichen  dissolved  in  icater.  V.  A.  Bonnaud.  Fr. 
Pat.  477.091,  Jan.  14,  1915. 

The  solid,  which  may  be  prepared  in  the  form  of  a 
powder  or  of  compressed  blocks,  contains  three 
constituents,  which  on  solution  in  water  yield 
the  chlorin(>  required  for  the  formation  of  hypo- 
chlorite, with  the  equivalent  amount  of  potassium 
or  sodiuna  hydroxide,  and  a  colouring  matter  wliich 
will  produce  the  reddish-yellow  tint  characteristic 
of  ordinary  Eau  de  Javelle.  A  suitable  mixture  is 
lileaching  powder  34  °o,  potassium  bichromate 
'2°o.  sodium  carbonate,  potassium  carbonate, 
and  sodium  sulphate  64°u.  On  treatment  \^'ith 
hot  or  cold  water,  the  compound  yields  a  coloured 
liquid  containing  sodium  or  potassium  hypo- 
chlorite, and  a  precipitate  which  consists  chiefly 
of  calcium  sulphate. — J.  B.  C.  K. 

Nitrous    gases  ;      Manufacture    of .         Norsk 

Hvdi'o-Elektrisk  Kvaelstofaktieselskab.  Fr. 
Pat.  477.720.  Feb.  19,  1915.  Under  Int.  Conv., 
Mar.  3,  1914. 

The  highly  diluted  nitrous  gases  obtained  by  the 
oxidation  of  atmo.spheric  nitrogen  are  absorbed  in  a 
solution  of  alkali,  for  example  .sodium  carbonate, 
and  the  sodium  nitrate  and  nitrite  thus  formed  are 
then  decomposed  by  heating  the  solution  with 
oxides  or  hydroxides  of  heavy  metals  of  alkaline- 
earths.  By  this  treatment  the  nitrous  gases  are 
obtained  in  a  much  more  concentrated  state,  and 
the  alkali  is  recovered  in  a  form  fit  for  further 
absorption  of  the  dilute  gases.  The  production  of 
pure  alumina  fr<im  bauxite  may  be  combined  with 
this   process   of   concentrating   nitrous   gases. 

—J.  B.  C.  K. 

in.   colloidal 


Graphite  ;    Process   of   producing  - 


form.      H.   Karplus,   Berlin.      Eng.    Pat.   S640, 
June  II,  1915. 

Ix  a  process  for  producing  colloidal  gi-aphite  (for 
use  as  a  lubricant)  without  calcination,  finely 
divided  natural  oi  artificial  grapliite — in  particles 
or  granules  of  uniform  size — is  peptised  by  means 
of  lelatively  small  cjuantities  (5  to  10 "o)  of  strong 
oxidising  agents  at  a  temperature  precluding 
appreciable  formation  of  grapliitic  acid,  and  the 
product  treated  with  an  acjueous  solution  of  an 
organic  non-electroh-te  or  hydrophilous  colloid  to 
separate  non-colloidal  constituents.  For  example, 
1  kilo,  of  natural  grapliite  from  wliich  the  ash 
constituents  liave  been  previously  removed  by 
known  means  is  mixed  ^^-ith  3  kilos,  of  concentrated 
sulpliuric  acid,  and  150  gmis.  of  solid  potassium 
permanganate  or  200  of  sodium  bicliromate  is 
gradually  stirred  into  the  mixture,  the  temperature 
of  which  is  maintained  at  40' — 50°  C  After  a  few 
days.  300  grms.  of  water  and  the  same  quantity 
of  oxidising  agent  as  that  already  used  are  added  ; 
when  the  oxidation  is  sufHciently  advanced  (as 
ascertained  by  testing  the  hydi-osol)  the  mixture 
is  poured  into  10  litres  of  water  and  the  graphite 
filtered  off  and  washed  with  distilled  water.  The 
peptised  graphite  is  then  thoroughly  incorporated 
with  10  litres  of  water  containing  50  gnus,  of 
saponin  in  solution,  and  subjected  to  a  mechanical 
deposition  process  to  separate  any  remaining  non- 
coUoidal  particles. — W.  E.  F.  P. 

Micaceons    graphite;       Method    of   purifying 

H.A.Dallemagne.  Fi-.  Pat.  477,743,  June  26,  1914. 
The  crude  grapliite  is  intimately  mixed  with 
sulphuric  acid  and  calcium  fluoride,  and  the 
mixture  heated.     The  nascent  hydrofluoric   acid 
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reacts  with  the  micaceous  constituents  and  trans- 
forms the  silicic  acid  into  volatile  silicon  tctra- 
tluoriile,  while  the  excess  of  siilnhuric  acid  reacts 
with  the  hivses  to  form  soluble  sulphates,  which  aro 
removed  hy  washing  with  hot  water.— J.  B.  C.  K. 

Hydrogen  generator.    K.  Schaefer,  Chariot tenburg. 

Ger.  Pat.  290,521),  iMay  3,  li»ll. 
The  penerator  is  provided  at  the  bottom  with  a 
conical  grate  below  which  is  .i  closed  heating 
chamber.  A  lai-ger  nimiber  of  nozzles  or  slit« 
can  be  obtained  with  a  conical  than  with  a  flat 
grate,  thus  ensuring  thier  division  of  the  hot  gases. 
The  emptying  of  the  shaft  is  also  easier  ixs  the 
conical  grate  guides  the  material  to  the  lateral 
ouUets.— B.V.S. 

Hydrogen  from  iron   and  sleam  ;  lictorl-orcns   for 

the  production  of .     \V.  Niiher  and  M.  Xoding, 

Pforzheim.  Ger.  Pat.  2'J0,(557,  Dec.  1,  191-1. 
A  NrsiBERof  interchangeable  cylindrical  iron  retorts 
are  arranged  roimd  a  tar-oil  iLinie,  in  a  cylindrical 
furnace.  The  waste  gases  are  discliarged  at 
the  bottom  of  the  furnace  so  as  to  avoid  losses  of 
the  atomised  oil.  Gas  can  be  generated  after  an 
hour's  heating. — B.  V.  S. 

Attintonia  ;   Process  of  producing by  means  of 

gas  generators.  A.  Bambach,  Cologne,  Germany. 
Eng.  Pat.  3175,  Feb.  0,  1914. 

See  Ft.  Pat.  469,331  of  1914  ;    this  J.,  1915,  79. 

Graphite  in  eoJloidal  form  ;    Process  of  producing 

.    n.  Karplus,  Berlin.    U.S.  Pat.  1,175,958, 

Mar.  21,  191(3.   Date  of  appl.,  June  26,  1915. 

See  Eng.  Pat.  8640  of  1915  ;    preceding. 

Utilisation  of  Lebianc  alkali  waste  for  the  pro- 
duction of  cement  or  hydraulic  lime.  Fr.  Pat. 
477,324.    See  IX. 

Mechanical  furnaces  for  roasting  pyrites  and  the 
like.     Ger.  Pat.  290,534.     See  X. 

Process  and  apparatus  for  the  treatment  of  gases  by 
the  electric  arc.  [Fixation  of  nitrogen.]  Fr.  Pat. 
477,470.     See  XI. 


Vffl.— CLASS ;  CERAMICS. 

Ceramic  ware;    liaic  materials  for  fine .      J. 

Dorfner.       Sprechsaal,    1915,    48,    209    et    seq. 

Z.  angew.  Chem.,  1916,  29,  Ref.,  105. 
The  so-called  "  rational  analysis  "  is  imsatis- 
factory  for  the  examination  of  fine  clays  or  bodies, 
as  it  does  not  indicate  the  nature  and  .amount 
of  the  "clay  substance  "  nor  the  refractoriness 
of  the  material,  and  it  is  useless  for  coarser  clays; 
it  only  gives  approximately  correct  results  with 
the  purest  kaolins  and  its  use  in  calcuLating 
the  '■  formulae  "  of  other  clays  is  not  permissible. 
An  accurate  chemical  investigation  of  clays 
and  bodies  in  general  can  only  be  made  by  means 
of  an  xdtimate  analysis  ;  the  fomuila  calculated 
from  such  an  analysis  of  the  finest  particles  of  a 
completely  homogeneous  sample  indicates  satis- 
factorily the  true  composition  of  the  fluxes,  the 
ratio  of  basic  to  acid  constituents,  the  i)rol)alilo 
behaviour  of  the  material  when  heated,  and  the 
relative  proportions  of  the  refractory  and  fusible 
constituents.  The  composition  of  satisfactory 
bodies  usually  lies  within  the  limits  RO, 
0-5 — 8AljO„  2-5 — 35SiOe.  No  porcelain  is  known 
in  which  the  RO  is  composed  exclusively  of  potash 
and  in  no  stoneware  is  the  BO  entirely  lime. 
The  composition  of  the  RO  bases  is  of  the  greatest 
importance.  If  the  molecular  composition  is  kept 
constant  in  a  series  of  glazed  bodies,  a  large  pro- 
portion   of    potash    will    increase    the    finishing 


temperature  of  the  mass  ;  a  large  proportion  of 
lime  wdl  reduce  the  linishiug  temperature.  A  low 
proportion  of  potash  will  give  a,  porcelain  body  of 
great  refractoriness  and  plasticity.  In  stoneware 
bodies,  the  greater  the  proportion  of  lime  in  the 
RO  bases  the  greater  is  their  friability,  and  tlie 
less  the  tendency  to  crazing.  St onew.are  bodies 
rich  in  potash  are  stronger.  Porcelain  bodies  low 
in  plastic  clay  burn  whiter  .ind  more  translucent 
than  others.  The  r.atio  of  bases  to  acids  in  all 
satisfactory  liodies  lies  between  1:1  to  2  ;  the 
nearer  the  acids  approach  to  unity  the  greater  is 
the  refractoriness  of  the  material  ;  with  a  ratio 
greater  than  2  the  w.are  tends  to  bo  brittle  or  to 
warp  or  spjill. — A.  B.  S. 

Water-glass  and  alkali  silicates.    I'ukall.    See  VII. 

Patents. 

Quartz-glass    or    similar    hard    glasses ;     Gas-tight 

scaling   of  wire   in .      Ehrich   imd   Graetz, 

Berlin,   and   E.    Podszus,    Cologne.      Ger.   I'at. 
290,006,  Nov.   16,   1913. 

Wires  of  molybdenum,  or  preferably  an  alloy 
of  molybdenuni  and  a  sm.all  proportion  of  tungsten, 
are  fused  into  quartz-glass  by  the  aid  of  a  flux 
composed  of  10  parts  of  silica,  1  of  alumina,  and 
1  of  boric  oxide. — A.  B.  S. 


Glass    furnace  ;      Regenerative  - 


W.     nirsch, 


R.T,deberg.     Ger.  Pat.  290,804,  Jan.  28,  1913. 

A  FL\>rE  extending  the  full  length  of  the  furnace 
is  brought  upwards  through  the  floor,  d,  and  a 
similar  flame  is  brought  downwards  through  the 


cover,  I,  in  order  that  when  they  meet  they  may 
play  around  the  pots,  c,  c,  .and  heat  them  uniformly, 
thus  combining  the  advantages  of  the  Siemens' 
regenerative  furnace  and  the  Nehse  recuperative 
furnace. — A.  B.  S. 

Clay     products ;      Leaching     apparatus     for . 

Soc.  d'Exploit.  de  Proc.  Evaporatoiros,  Prache 
et   Bouillon.     First   Addition,    dated    May  27, 

1914,  to  Fr.  Pat.  474,318,  Nov.  18,  1913  (this  J., 

1915,  1078). 

To  facilitate  the  movement  of  the  solid  particles, ! 
the  apparatus  described  in  the  chief  patent  may  be 
inclined  slightly,  or  it  may  be  in  the  form  of  a 
truncated  cone  with  a  horizontal  shaft. — A.  B.  S. 

Continuous-firing  kiln.     U.S.  Pat.  1,177,225.  Seel.  \ 

Manufacture  of  filtering  cells.     Ger.  Pat.  290,981. 
See  XIXb.  i 


IX.— BUILDING    MATERIALS. 

Water-glass  and  alkali  silicates.     Pukall.     SeeVlL 
Patents.  | 

Cement.     E.  Brousse.     Fr.  Pat.  477,174,  May  29, j 

1914.  I 

The  following  substances,  in  a  powdered  stftte,  arel 

intimately  mixed  : — Lightly    calcined    magnesia, 
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free  from  carbonate,  33%,  natural  amorphous 
silica  35  %,  magnesium  chloride  2r>  %,  boric  acid  5  %, 
eohible  casein  2  "q.  Sulliciont  water  is  added  to 
this  mixture  to  form  a  i>aste  of  suitable  consistency. 
The  cement  sots  hard  after  a  tew  hours,  does  not 
shrink,  is  only  slightly  poroxis,  highly  adhesive, 
and  cheap.  It  is  suital>le  for  moulds,  plastering, 
jointless  floors,  etc.  Fillers  such  as  sawdust,  sand, 
etc.,  may  be  added. — A.  B.  S. 

Alkali-tcasle  ;     Utilisalion  of  Leblanc for  the 

production  of  cement  or  hydraulic  lime.  L.  P. 
Basset.     Ft.  Pat.  477,324,  June  10,  1914. 

AlK-VU-waste  or  other  material  containing 
calcium  sulphide  is  mixed  with  clay  and  coal, 
calcined  in  a  rotary  kiln  at  1500° — 1000°  C,  and 
converted  into  cement  or  hydraulic  lime  with  the 
simultaneous  product  ion  of  sulphur  dioxide, sulphur, 
or  hvdrogen  sulphide  in  a  manner  similar  to  that 
described  in  Fr.  Pat.  406,518  (this  J.,  1915,  1094). 
\yiien  an  excess  of  air  is  present  in  the  furnace, 
sulphur  dioxide  is  produced  ;  when  the  air  supply 
is  limited,  sulphur  is  set  free,  and  in  the  presence 
of  steam  hydrogen  sulphide  is  evolved.  Suitable 
proportions  are  65  parts  of  alkali-waste  and  35 
parts  of  clay.  The  coal  may  be  mixed  with  the 
other  ingredients  or  injected  into  the  furnace  with 
an  air-blast. — ^A.  B.  S. 

agnesia  ;   Increasing  the  binding  poicer  of by 

treatment  icith  steam.  F.  Grundmann,  and 
Magnesit-Industrie  A.-G.,  Budapest.  Ger.  Pat. 
290,799,  June  18,   1912. 

Steam  is  blown  into  red-hot  magnesia  which  has 
previously  been  dead-burned,  or  water  may  be 
sprayed  on  the  material,  which  is  afterwards  heated 
to  dull  redness  and  then  reduced  to  powder.  The 
steam  or  water  may  be  applied  to  the  magnesia 
before  it  is  withdrawn  from  the  kiln  or  a  separate 
kiln  may  be  used  for  re-heating. — A.  B.  S. 

Mortar  ;     Production   of  ■ 


•  for  facing  purposes. 
R.  Brinkmann,  Dvisseldorf.  Ger.  Pat.  290,902, 
Jan.  21,   1914. 

A  snxTTEE  of  coarse  and  fine  air-granulated  slag 
has  the  advantage  over  that  granulated  by  water, 
of  yielding  a  mortar  which  is  resistant  to  weather 
and  frost,  on  account  of  the  manner  in  which  the 
grains  interlock. — A.  B.  S. 

Agglomerate  [for  paving,  electrical  instilatioti,  and 
as  a  celluloid  substituie].  J.  M.  P.  Perchat. 
Ft.  Pat.  477,682,  Sept.  22,  1913. 

Palm  kernels  such  as  Borassus,  Iphoene  thebaica, 
or  Phytclephas,  are  ground,  made  into  a  paste  with 
sulphate  and  chloride  of  magnesium  or  zinc,  and 
moulded  as  desired.  The  compositi  m  may  be 
used  for  pa^-ing.  electrical  insulation,  or  as  a 
substitute  for  celluloid. — W.  F.  F. 

Use  of  residual  liquors  obtained  in  the  retting  of 
textile  plants  as  agglutinant  or  binding  medium. 
Ft.  Pat.  477,622.     See  V. 

Manufacture  of  sodium  sulphate.     Fr.  Pat.  477,353. 
See  VII. 


X.— METALS ;     METALLURGY,     INCLUDING 

ELECTRO-METALLURGY, 

Iron  and  steel  ;   Influence  of  carbon  and  manganese 

upon   the   corrosion   oi .     R.    Hadfield   and 

J.  A.  Friend.     Iron  and  Steel  Inst.,  Mav,  1916. 
[Advance  proof.]     23  pages. 

Tm;  steels  used  in  the  investigation  were  of  two   i 
tuaerent  types,  the  first   being  carbon  steels  of 
sumlar   character     but    containing    varving    pro- 
portions of  carbon   (up  to  1-6%)  and  manganese 


'up  to  0-9%)  ;  and  the  second  manganese  steels 
containing  from  2  to  16%  Mn.  The  carbon  steels 
were  annealed  by  slow  cooling  from  775°  C,  and 
the  manganese  steels  quenched  in  water  from 
1000°  C.  (as  usual  for  commercial  purposes)  before 
being  used  in  the  tests.  The  corroding  media  em- 
ployed were  tap-water  and  sea-water,  and  the 
siiecimens  were  either  immersed  or  exposed  to 
alternate  wet  and  dry  conditions  over  periods  up 
to  12  months  ;  the  specimens  were  also  immerseil 
for  5  or  6  days  in  solutions  of  sulphuric  acid 
containing  01  and  0-5"o  HjSOi,  in  frequent 
changes.  As  steels  rarely  contain  less  than 
0-2%  or  more  than  08%  Mn,  the  results  are  con- 
sidered under  headings  comprising  steels  contain- 
ing (A)  less  than  0-2%,  (b)  from  0  2  to  0-7%,  and 
(c)  from  2  to  16%  Mn.  (a)  The  addition  of  carbon, 
up  to  1-63%,  to  pure  iron  containing  less  than 
0-2%  Mn  caused  a  steadily  increasing  rate  of 
corrosion  in  tap-water  and  sea-water,  with  slight 
maxima  at  about  0-6  and  0-8%  C  ;  an  initial  fall 
in  corrosion,  with  a  rapid  rise  to  a  maximum  at. 
105%  C  in  the  wet  and  dry  te.sts  ;  and  a  rapid 
rise  in  corrosion  to  a  maximum  at  0-8%  C  in 
dilute  sulphuric  acid.  In  all  the  media  the  steels 
in  the  neighbourhood  of  the  eutectic  composition 
were  either  corroded  somewhat  more  rapidly  or 
showed  a  most  decided  increase  in  corrosion,  (b) 
The  addition  of  0  -7  %  Mn  to  the  above  steels  caused 
a  very  slightly  increased  corrosion  in  tap-water  and 
sea-water  and  in  the  wet  and  dry  tests  until  the 
carbon  content  reached  0-4— 0-5  °o-  from  which 
point  upwards  the  manganese  generally  afforded  a 
slight  protection,  the  latter  being  very  marked  in 
the  wet  and  dry  tests  ;  an  enormously  increased 
corrosion  was  observed  in  dUute  sulphuric  acid. 
In  these  steels  the  point  of  maximum  corrosion 
occurred  at  a  lower  carbon  content  than  in  those 
containing  0-2%  Mn.  (c)  By  increasing  the  man- 
ganese content  to  2%  upwards,  the  corrodibility 
of  the  steels  in  neutral  solutions  was  greatly  de- 
creased, especially  when*  the  carbon  content  ex- 
ceeded 0-5  %.  and  the  corrodibility  in  dilute 
sulphuric  acid  was  greatly  enhanced. — W.  E.  F.  P. 

Steel ;   Theory  of  the  corrosion  of  — 
Iron   and    Steel    Inst.,    May,    1916. 
proof.]     15    pages.     (See    also    this     J.,    1915, 
1253  ;    1916,  50.) 

From  the  results  of  corrosion  experiments  on 
plain  and  alloy  steels  in  various  media,  in  con- 
junction with  data  already  published,  it  is  con- 
cluded that  the  corrosion  of  a  steel  takes  place 
purely  by  the  action  on  the  ferrite  or  the  solid 
solution  ;  that  the  action  on  pure  ferrite  may  be 
due  entirely  to  the  potential  difference  set  up  in 
consequence  of  the  different  solution  pressures  of 
the  grains  of  the  metal  and  of  the  inter-granular 
cement,  the  latter  probably  possessing  the  greater 
electromotive  force  ;  that  to  retard  or  inhibit 
corrosion  the  proportion  of  the  third  element 
added  to  iron  and  carbon  in  steels  must  be  sufficient 
to  produce  a  fairly  high  percentage  in  the  soUd 
solution  :  that  the  electromotive  force  of  the 
soUd  solution  vrith  respect  to  the  corrosive  Uquid 
is  the  deciding  factor  in  the  corrosion  of  a  steel  ; 
that  the  pearlite  in  a  steel  does  not  corrode  as  a 
whole  but  as  a  mixture  of  ferrite  and  cemeutite, 
the  disappearance  of  the  latter  being  due  to 
mechanical  and  not  chemical  action  ;  and  that 
carbides  are  not  decomposed  by  ordinary  corrosive 
agents  but  act  merely  as  cathodes  to  the  anodes 
of  the  ferrite  or  soUd  solution. — W.  E.  F.  P. 

Chromium  steel  ;    Initial  temperature  and  critical 

cooling  velocities   oi  a .      C.   A.    Edwards. 

J.  N.  Greenwood,  and  H.  Kikkawa.  Iron  and 
Steel  Inst.,  May,  1916.  [Advance  proof.] 
27  pages. 

OxE  INCH   cubes    of   a   steel    containing   C   0-63, 


L.  Aitchison. 
[Advance 
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Cu  X.— METAIS;   JIETALLURGY,  INCLUDING  ELECTROMETALLURGY.      [May  si,  1916. 


Si  007.  Mn  017.  and  Cr  OlnOJ,.  were  heated  in  a 
sniall  elootrii'ally  heated  imiffle-furnace.  and  then 
cooled  at  varyini:  rute.^.  I'ooliiisi  curves  were 
taken  and  the  Briiu-ll  hardness  of  the  cooled  steels 
deterniin.  d.  In  the  fii-st  series  of  tests  tlie  siiniples 
were  heated  to  exactly  1117- ('.  and  ininiediately 
coi'kd.  Pronounced  recalescence  was  otitained 
witli  tlie  slower  rates  of  cooling,  i.e.,  more  than 
12  min.  lii  see.  in  coolinji  from  83t>°  to  51()°  C, 
without  any  substantial  dift'erence  in  hardness. 
Then,  ahruptly.  with  a  cooling  rate  of  12  min. 
1(5  sec.  the  nature  of  the  heat  change  was  con- 
eideralily  modified,  the  evolution  of  heat  being 
retardtd  and  less  intense,  and  a  pronounced 
hardening  oi-currtd.  With  increasingly  higher 
rates  of  cooliniT  the  thermal  transformation  became 
rtductd  to  extinction,  and  the  hardness  steadily 
rose.  Fxirther  tests  were  made  in  Avhich  the 
initial  temperature  was  caused  to  vary  between 
83C' C.  and  121)7-0.  As  the  initial  temperature 
was  raised,  followed  by  sufficiently  slow  cooling 
to  permit  the  carbide  inversion  to  take  place,  the 
temperature  at  whicli  the  change  began  became 
somewhat  lower,  and  the  hardness  became  greater  ; 
the  rate  of  cooling  neces.sary  to  eliminate  the 
carbide  thermal  change  do«Ti  to  540°  C.  was 
found  to  be  lower  for  higher  initial  temperatures  ; 
maximum  hardness  was  produced  in  each  case 
with  tlie  highest  rate  of  coolinir.  but  the  hardness 
was  greater,  the  higher  the  initial  temperature. 
Further  cooling  curves  taken  with  quick  cooling 
from  different  initial  temperatures  down  to  low 
temperatures,  showed  that  the  lower  the  initial 
temperature  the  more  difficult  it  was  to  suppress 
the  carbide  transformation,  and  the  less  completely 
this  change  was  prevented,  the  lower  was  the 
hardness.  "  This  was  also  shown  by  tests  in  which 
samples  were  quenched  in  water  from  different 
initial  temperatures.  Microscopic  examination 
showed  that  the  appearance  of  seif-hardening 
coincided  with  the  presence  of  large  quantities 
of  martensite.  and  that  when  the  thermal  Irans- 
fomiation  had  been  entirely  prevented,  with  the 
production  of  maximum  hardness,  the  steel  was 
purely  martensitic  in  structure.  Specimens  cooled 
sufficiently  slowly  to  give  maximum  recalescence 
consisted  largelyof  troostitic  pearlite.  The  view 
provisionally  held  by  the  authoi-s  of  the  cause  of 
an  increased  initial  temperature  making  the  self- 
hardening  more  evident,  is  that  the  chromium 
carbide,  Cv^C,.  first  goes  into  solution  as  C't^C,, 
and  is  then  progressively  dissociated  into  CrjCj  as 
the  temperature  is  raised.  When  the  steel  is 
again  cooling,  these  molecules  only  slowly  re- 
associate,  and  thus  the  molecular  effect  of  the 
dis.solved  chromium  carbide  is  greater  as  the  initial 
temperature  and  molecular  dissociation  increase. 
This  increasfd  number  of  molecules  in  solution 
then  enables  the  carbide  point  to  be  more  readily 
suppressed. — T.  St. 

Tool  sleds  ;  Relations  heticeen  the  cuHinij  efficiencies 

of and  their  Hrinell  or  scleroscope  hardnesses. 

J.  O.  Arnold.  Iron  and  Steel  Inst.,  :May.  191(5. 
[Advance  proof.]  3  pages. 
Thk  Brinell  hardness  of  a  properly  hardened  tool 
is  an  almost  negligible  factor  of  iathe  elliiiency, 
which  depends  almost  entirely  on  the  thermal 
stability  of  the  simple  or  compound  hardenites 
present".  The  simple  hardonite  of  plain  carbon 
steel  has  a  thermal  stability  of  wliicli  the  limit  is 
certainly  less  than  300°  C,  whilst  the  compound 
hardenite  of  a  C-W-Cr-V  liigh-speed  steel,  also 
secured  bv  water  quenching,  may  be  rendered 
stable  up'  to  about  700' C.  Thus  timgsten- 
chrornium  steels  with  an  average  Brinell  hardness 
number  of  C02  (mean  scleroscope  hardness  81-2) 
gave  an  average  efficiency  of  .52  (5  (cubic  inches  of 
standard  hard  steel  shaft  removed),  the  average 
duration  before  )(reaking  dovn  being  11  min. 
5  sec.     Tungsten-chromium-vanadium  steels  with 


A  Brinell  hardness  number  of  600  (mean  scleroscope- 
hardness  78-3).  gave,  when  similarly  tested,  an 
average  efficiency  of  8(5,  the  averagi-  duration  being 
10  nun.  38  sec.  A  hardened  best  crucible-cast 
plain  carbon  steel,  i-ontainiug  aliout  1-25 "„  coni- 
oined  carbon,  would  i  iidure  for  perli.ajis  two 
seconds  when  tested  under  the  s;iine  conditions, 
although  its  Brinell  hardness  number  would  be 
about  700.— T.  St. 


-.     W.    .Staltl.     :Metall   u. 
-504.     Z.    angew.     Ohem., 


Silver  ;  Spirlinri  oi  — 
Erz.  ]inr>.  12,  501- 
191(5,  29,  Kef.,  178.     (See  also  this  J..  191(5,  311. > 

A  Mucit  greater  tendency  to  spit^  is  sometimes 
shown  by  fine  silver  obtained  from  cement  silver 
containing  basic  iron  or  cojjper  sulphate  as  im- 
purity, than  by  that  derived  from  metal  free  from 
sulphates.  A  i)robable  explanation,  based  on  the 
reaction  relations  which  exist  between  silver, 
sulphur  dioxide,  silver  sulphide,  and  silver  sulphate, 
is  tliat  silver  sidphate  is  formc>d  in  not  inconsider- 
able quantity  in  the  melting-down  .stage,  and  that 
with  rising  temper.ature  this  compound  breaks 
down  into  silver,  sulphur  dioxide,  and  oxygen. 
The  sulphur  dioxide  escapes  hut  the  oxygen  ia  re- 
tained by  the  silver.  Also,  at  moderate  tempera- 
tures, sulphur  dioxide  can  combine  witli  silver  with 
the  formation  of  silver  sidphate.  which  at  higher 
t em|)erat ures  again  decomposes.  Whatever  the 
nature  of  the  impurities  originally  present,  silver 
dissolves  oxygen  troui  the  air  during  the  refining 
process,  and  when  the  refined  metal  is  poured. 

— T.  St. 

Copper  ;   Structure  of  elect rolijiicalli/  deposited . 

A.  Sieverts  and  W.  Wippclmann.  Z.  anorg. 
Chem..  1915,  91,  1—45.  Chem.-Zeit.,  1910,  40, 
Rep.,   139. 

3IICROSCOPIC  examination  of  copper  deposited  on 
sheet -iron  cathodes  immersed  vertically  in  sul- 
phuric acid  solution  showed  that  the  size  of  the 
crystals,  in  acid  solution,  first  diminishes,  and 
then  with  increa  ing  current  density  ag.ain  increases 
and  becomes  hregukar.  The  point  at  which 
crystals  of  minimum  size  are  formed  is  displaced 
tow.ards  higher  current  density  (from  005  to  01 
ampere)  by  stirring,  warming,  and  raising  the 
sulphate  content.  Increasiiig  the  acid  content 
makes  the  deposit  at  higher  current  densities  (over 
0-2  ampere)  more  luiifornt  :  additions,  such  as 
glycerin  and  aluminium  sulphate,  which  raise  the 
viscosity,  have  the  same  eltact.  The  presence  of 
colloidal  m.aterials  makes  the  deposit  nriltle  and 
cracked,  owing  to  the  co-deposition  of  the  colloidal  ■ 
bodies.  Deposits  obtained  from  neutral  solutions  - 
are  irregular,  those  from  alkaline  solutions  are 
regular.  b\i1  without  recognisable  structure.  The  , 
latter  deposits  adhere  firmly  to  the  electrode, 
whilst  those  from  acid  solutions  are  easily  removed. 
The  copper  in  the  layer  first  deposited  has  the 
greatest  hardness. — T.  St. 

Ores  frovi  Cobalt,  Ontario  ;  Metallunj;/  of  the -■ 

R.  W.  Bridges.  Canadian  .Min.  .!..  .Ian.  15, 
1910.      Kng.  and  .Min.  J.,  191(5,  101,  (iltS— 047. 

DrHl.vo   the    period    Dec,    1905    to    Feb.,     1913,  ' 
more  than  40.000,000  oz.  of  silver.  2.200,000  lb.   ; 
of  cobalt.  1,500,000  lb.  of  nickel,  and  4,500,000  lb. 
of  arsenic  were  produced  from  ores  and  concen- 
trates from  the  Cobalt  district  at  the  Copper  ClilT 
plant    of    the    Canadian    Copper    Co.     Tlie    ore. 
crushed  to  pass  a  30-mesh  sic've,  and  mixed  with 
suitable  fluxes,  was  smelted  in  blast-furnaces  (32 
by  72  in.)  having   a   capacity  of  25—30  tons  per 
24  hours,  yielding  silver  bullion,  speiss,  and  slag.  , 
Th(^  flue  dust  and  crude  arsenic  from  the  blast 
furnaces  and  also  from  the  roasting  furnaces  (see  . 
below)  were  collected,  and  the  flue  dust  recharged 
to    the    blast-furnaces.     The    crude    arsenic   was 
purified  by  subliming  and  gave  a  product  contain- 


Vol.  X-XXV.,  No.  10.]    Cl.  X.— metals  ;   METALLURGY,  INCLUDING  ELECTEO-METALLURGY. 


605 


ing  99-98%  As.Oj  and  003  oz.  As  per  ton.  The 
slug  was  discarded  miless  it  contained  more  than 
10  oz.  Ag  per  ton,  in  wliich  case  it  was  recharged 
to  the  Wast -furnaces.  The  silver  bullion,  amount- 
ing to  75  "o  of  the  total  silver,  was  in  the  form  of 
buttons,  about  fiOll  liiif,  easily  separati^d  from  tlie 
speiss.  It  yielded  silver  994  tine  after  2i  hours  in 
au  oil-fired  cupelling  furnace.  The  speiss  con- 
tained Co  25-2,  Jsi  15-3,  As  31-3,  Fe  161%,  and 
Ag  1-4S  oz.  per  ton.  It  was  ground  to  30-mesh 
with  20%  of  salt,  roasted  in  Edwards  i-everberatory 
furnaces  fitted  with  mechanical  rakes,  and  the 
pivduct  leached  lirst  ^\ith  water  and  tlien  with 
sodium  thiosnlph;Ue  solution.  The  residue  was 
mixed  with  quartz  and  smelted  in  the  blast-furnace 
to  remove  most  of  the  iron  ;  the  slag  produced 
contained  14%  Co  and  328  oz.  Ag  per  ton,  and 
■was  returned  to  the  blast-furnace  with  an  ore  charge. 
The  green  speiss  obtained  contained  Co  28-9, 
Xi  27-8,  .\s  29-5,  Fe  3-5%,  and  Ag  1-341  oz.  per 
ton.  and  i\as  treated  as  before,  and  the  final 
residue,  after  leaching  with  thiosiilphate,  was  dried, 
mixed  with  20  °o  of  sodium  nitrate  and  10  "n  of 
sodium  carbonate,  and  roasted,  yielding  sodium 
arsenate,  recovered  bv  leaching,  and  a  residue  con- 
taining Co  30-7,  Xi  28-5,  As  1-1  %,  and  Ag  34-G  oz. 
per  ton,  which  was  shipped  to  Germany.  The 
solutions  obtained  by  leaching  with  water  were 
treated  wth  scrap  iron  to  precipitate  copper,  and 
the  cobalt  and  nickel  precipitated  with  caustic 
soda  ;  the  precipitate  when  dried,  and  calcined, 
gave  a  product  containing  Co  40,  Ni  3,  As  0-3% 
and  Ag  15  oz.  per  ton.  Silver  was  recovered  from 
the  thiosulphate  solutions  by  precipitation  as 
sulpliide. — A.  y. 

ifatie    fusion  ;     Effect    of   borax   in .     G.     E. 

Johnson.  Eng.  and  Min.  J.,  1916,  101, 648 — 650. 
ExPEKijiEXTS  with  a  copper  matte  containing 
35 °o  Cu  and  17-3  oz.  Ag  per  ton  showed  that  borax 
may  be  used  to  replace  partly  or  wholly  the  silica 
in  matte  fusions  without  notably  affecting  the 
analj-tical  results  for  silver,  providing  the  silicate 
(or  borate)  degree  is  not  higher  than  corresponds 
to  a  monosilicate  ;  the  best  results  are  obtained 
with  a  silicate  (borate)  degree  between  J  and  k. 

—A.  S. 

Cadmium  ;    Revision  of  the  atomic  iceiyhl  of  - 


IV.  Electrolytic  determination  of  cadmium  in 
cadmiutn  bromide.  G.  P.  Baxter,  31.  R.  Grose, 
and  il.  L.  Hartniann.  J.  Ainer.  Chem.  Soc, 
1916,  38,  857—867. 

The  atomic  weight  of  cadmium,  determined  by 
electrolysing  a  solution  of  highly  purified,  cadmium 
bromide,  in  a  cell  of  special  design,  using  a  mercurv 
cathode,  was  found  to  be  112-407,  which  confirms 
earlier  results  of  Baxter  and  others  on  the  analysis 
•of  cadmium  chloride  and  bromide  (J.  Amer.  Chem. 
Soc,  1905,  27,  222  ;  1906,  28,  770  ;  1915,  37,  258). 
Including  the  resiilts  of  previous  investigations, 
the  average  value  is  112-415. — F.  Sodx. 

2inc ;     Revision    of    the    atomic     weight     of  ■ 


Electrolytic  determination  of  zinc  in  zinc  bromide- 
G.  P.  Baxter  and  M.  R.  Grose.  J.  Amer.  Chem 
Soc,  191(3,  38,  868 — 873. 

The  atomic  weight  of  zinc,  based  on  the  electro- 
lysis of  specially  purified  zinc  bromide  (compare 
preceding  abstract),  is  given  as  65-388. — F.  SoDX. 

Rapid  method  for  determination  of  copper  and  iron. 
Edgar.     See  XXIII. 

Patents. 

Iron  and  steel ;    Molten  alloy  for  galvanising . 

J.  C.  Labbe.    Fr.  Pat.  477,527,  Feb.  4,  1915. 
The  galvanising  bath  contains  Zn  98-2  to  97-2. 
Sn  1-7  to  2-3.  and  Cu  01  to  0-5%.  the  copper  being 
Added  in  the  form  of  a  zinc    or  tin  allov.     The 


small  additions  of  t in  and  copper  rendu-  the  met.al 
very  fluid,  and  adherent  to  the  surface  to  be 
coated. — T.  St. 

Iron;    Extraction  of free  from  titanium  from 

titaniferous  ferruginous  sands.  P.  H.  Ledeboer, 
Brussels.  Ger.  Pat.  290,631,  Oct.  31,  1913. 
Addition  to  Ger.  Pat.  264,018  (see  Fr.  Pat. 
456,401  ;   this  J.,  1913,  1017). 

The  titaniferous  iron  ore,  separated  as  com- 
pletely as  possible  from  silica,  is  intimately  mixed, 
in  a  finely  powdered  state,  with  carljon,  without 
the  addition  of  basic  materials,  and  heated  in  a 
reducing  atmosphere  in  a  reverlieratory  furnace, 
to  a  temperature  insullii  lent  to  melt  the  reduced 
iron,  but  sufficient  to  melt  the  iron  titanate 
formed,  which,  is  run  off  in  the  molten  state. — -T.St. 

I    Metals    or    alloys    [of    different     melting    points]  ; 

Separation  of from  a  mass  of  mixed  particles 

of  metals  or  alloys.  V.  G.  Stevens,  Newcastle- 
upou-TjTie.    Eng.  Pat.  74,  July  1,  1915. 

TirE  mass  is  treated  with  a  licjuid  or  gaseous 
reagent  (a  solution  of  sodium  or  calcium  sulphide 
or  antimony  chloride  ;  hydrogen  sulphide  or  the 
vapour  of  sulphur  or  phosphorus)  to  produce  a 
coating  of  sulphide,  etc.,  upon  .some  or  all  of  the 
;  metallic  particles,  the  separation  of  which  is  then 
effected  by  liquation,  in  an  electrically  heated 
centrifugal  apparatus,  with  or  without  the  addition 
of  fresh  molten  metal  or  alloy.  For  example,  a 
mixture  of  copper  and  lead  particles,  after  treat- 
ment with  hydrogen  sulphide,  is  heated  to  just 
above  the  melting  point  of  lead  and  the  latter 
separated  centrifugally  ;  a  mixture  of  lead  and 
zinc  particles  is  treated  with  hydrogen  sidphide, 
then  with  molten  tin  at  a  temperature  below  the 
melting  point  of  either  lead  or  zinc,  and  finally 
centrifuged  to  recover  the  zinc  as  a  tin-zinc  alloy. 

— W.  E.  F.  P. 

[Lead-zinc]    mixed   sulphide   ores ;     Separation    of 

.     ilinerals      Separation      Ltd.,      London, 

Assignees  of  Minerals  .Separation  and  de  Bavay's 
Processes  Australia  Proprietarv  Ltd.,  Melbotu'ne. 
Eng.  Pat.  4974,  Mar.  31, 1915. "Under  Int.  Conv., 
Apr.  1,  1914. 

Ix  the  treatment  of  mixed  sidphide  ores  by  froth- 
flotation,  copper,  mercury,  or  a  comijound  of  either 
metal  is  employed,  in  addition  to  the  usual  agents, 
to  facilitate  the  production  of  a  float  concentrate 
relatively  rich  in  blende.  Instead  of  adding  copper 
scrap  or  filings  to  the  charge,  the  apparatus  may 
be  wholly  or  partly  constructed  of  copper  or  a 
copper  alloy. — W.  E.  F.  P. 

Flotation  separatory  apparatus  and  process.    J.  M 
Callow,  Salt  Lake  Citv,  L^tah,  Assignor  to  MetaLs 
Recoverv  Co..  Augusta.  Me.   U.S.  Pat.  1,176,428, 
Mar.  21,   1916.     Date  of  appl.,  Dec.  30,  1914  ; 
renewed  Jan.  21,   1916. 

In  an  apparatus  for  the  treatment  of  ores  by  froth- 
flotation,  the  charge  is  aerated  and  the  froth 
de-aerated  by  suction.  The  container  for  the 
mixture  of  comminuted  ore,  water,  and  frothing 
agent  consists  of  a  closed  tank  having  a  conical 
bottom  provided  \rith  adjustable  openings  for  the 
admission  of  air,  and  at  the  top  a  transverse  froth- 
coUecting  conduit  communicating  with  a  small 
discharge  tank  to  the  upper  part  of  which  the 
suction  apparatus  is  connected. — W.  E.  F.  P. 

Ores  ;  Apparatus  for  roasting,  sintering,  or  othencise 

treating .      MetaUbank   und   INIetalhu-gische 

Ges.,  "Frankfort,  Germanv.  Eng.  Pat.  5189, 
Apr.  6,  1915.  Under  Int.  Conv.,  Apr.  4,  1914. 
The  charge  is  supported  on  a  perforated  surface 
and  caused  to  travel  above  a  suction  chamber  so 
that  adjacent  portions  are  roasted  or  sintered  in 
succession  ;    the  ore-carrying  surface  consists  of  a 
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number  of  shallow,  radial  compartments  mounted 
on  a  horizontal,  rirt'ular.  rotating  frame,  and 
means  are  prvividod  for  discharging  ea<)i  com- 
partment  separately  l>y  tilting.  Eaih  eompart- 
ment  may  form  an  independent  box  having  its  own 
air  chamber,  the  latter  beTng  connected  with  a 
suction  duct  common  to  all  the  air  chambers  ; 
or  the  gratings  of  the  compartments  may  be  con- 
nected in  the  same  ph»ne  and  moved  over  a 
conuuon,  stationary  suction  chamlier  which  does 
not  extend  to  the  point  where  the  compartments 
are  tilted.— W.  E.  F.  P. 

Furtwce  ;  Open-hearlh .  R.  Eickworth,  Dort- 
mund, Germanv.  U.S.  Pat.  1.170,744,  Mar.  28, 
1916.  Date  ofappl.,  June  8,  1915. 
Ax  open-hearth  furnace  has,  at  opposite  ends, 
tiues  which  are  adapted  to  serve  for  fuel  supply  and 
exhaust  alternately,  and  are  connected  with  com- 
bustion-flues disposed  in  the  crown  of  the  furnace; 
compressed  air  is  discharged  into  the  combustion- 
flues  from  cooling  channels  situated  above  them. 

— W.  E.  F.  P. 

Furttacc  ;    Mclallurgical .     L.  Metesser,  New 

Orleans.  La.  U.S.  Pat.  1,177.429,  Mar.  28,  1916. 
Date  of  appL,  Mar.  17,  1915. 
Ix  a  horizontal  furnace  of  the  regenerative  type, 
the  grate  has  fire-bars  consisting  of  horizontal, 
rotary,  water-cooled  tubes  upon  which  fixed, 
vertical  discs  are  spaced.  The  tubes  are  fitted, 
at  one  end.  into  the  lower  part  of  a  water  tank 
enclosed  within  the  fnrnace  ca.sing,  and  tlie  water 
emerging  from  them  passes  down  into  the  ash-pit, 
V-shaped  in  cross-section,  provided  with  an  o\er- 
llow  opening,  and  containing  a  submerged  conveyor 
on  which  the  ashes  are  continuouslv  removed. 

—W.  E.  F.  P. 

Furnace  ;   Mechanical for  roasting  pyrites  and 

the  like.  >laschinenfabrik  Akt.-Ges.  vorm. 
AVagner  und  Co.,  Cothen.  Ger.  Pat.  290,534, 
Sept.  25,   1914. 

The  furnace  is  of  tlie  tj-pe  in  which  the  ore  is 
worked  downwards  through  a  series  of  superim- 
posed cliambers  by  rabbles  actuated  by  a  central 
vertical  shaft.  The  ore  is  forced  onwards  between 
successive  chambers  by  endless  screws  tlu-ough 
channels  m  the  wall  of  the  furnace,  and  falls 
through  funnels  near  the  centre,  alternately,  whUst 
separate  channels  arc  provided  for  the  gases  to  rise 
through  the  chambers.  The  arrangement  causes 
the  ore  to  move  forward  in  a  regular  manner,  and 
prevents  it  from  forming  into  masses  and  stopping 
the  passages  from  one  chamber  to  another. — T.  .St. 

Gold  from  concentrates  ;  Process  for  recovering 

F.  B.  Sanford.  Dothan,  Oreg.  U..S.  I'at. 
1,176,858,  Mar.  28,  1916.  Date  of  appl.,  Jan.  10, 
1913  ;  renewed  Feb.   17,   1916. 

The  concentrate  is  agitated  with  an  aqueous 
solution  of  ammonium  chloride  and  sodium 
phosphate  at  al  out  115°  F.  (46°  C.)  to  render  it 
amenable  to  amalgamation  with  agitation. 

— W.  E.  F.  P. 

Preliminary-treatment  tank.     Refractory  ores  ;    De- 

sulphurisint/    method    for    treating .     E.     H. 

Dickie,  Goldroad.  Ariz.  U.S.  Paits.  (a)  1,177,394 
and  (B)  l,177..39fl.  Mar.  28,  1916.  Dates  of 
appl.,  Aug.  6,  1914,  and  Jan.  25,  1915. 

(a).  An  open  tank  having  a  horizontal  filter  at  the 
bottom  has  a  movable  support  at  the  top  from 
which  one  or  more  tubular  agitators  depend. 
Each  of  the  agitators  has  at  the  upper  end  a  per- 
forat<d  compartment  containing,  or  liiifd  with, 
■'  a  value  precipitant,"  and  is  provided  with  an 
external  pipe  through  which  air  is  conveyed  to  the 
lower  end  and  blown  upwards  into  the  tube.  (b). 
The  finely  divided  ore  is  agitated  in  the  tank  with 


a  solution  of  caustic  soda  and  potassium  acetate 
and  in  the  presence  of  "  a  metallic  value  precipi- 
tant," the  solution  being  afterwards  removid. 

— W.  E.  F.  P. 

Zinc ;   Process  and  electric  furtwce   for  extracting 

in  a  stale  of  purity  from  its  ores.     E.  F.  C6to 

and  P.  P.  IMorron.  First  Addition,  dated  Nov. 
18,  1914,  to  l->.  Pat.  474.321.  Nov.  19.  1913  (see 
Eug.  Pat.  14,192  of  1914  ;   this  J.,  1915,  497). 

Till-:  smelting  furnace  is  connected  with  a  vessel 
whicli  is  furnished  with  a  grating  covered  by  a 
layer  of  biokcn  electrode  carbon,  and  two  hori- 
zontal Hues  are  disposed  above  the  vessel  through 
which  the  uucondcnsed  gases  pass  into  the  atmo- 
sphere, the  small  quantities  ot  entrained  zinc  dust 
condensing  in  the  flues.  Two  lateral  electrodes, 
of  the  same  polarity  as  the  electrode  forming  the 
wails  of  the  smelting  furnace,  are  arranged  in  the 
walls  ot  the  ves.sel  at  the  level  ot  the  grating,  and 
a  middle  eli-ctrode.  of  opposite  polarity,  is  placed 
parallel  to  the  lateral  electrodes  and  along  the  axis 
of  the  grating.  A  condensation  chamber  is 
arranged  below  the  grating.  The  zinc  vapour 
from  the  smelting  furnace  condenses  on  the  layer 
ot  carbon,  partly  in  the  form  ot  drops  which  flow 
down  tlu-ough  the  grating,  and  partly  as  zinc  dust. 
The  layer  ot  carbon  is  heated  to  the  volatilising 
temperat\ire  ot  zinc,  so  that  the  zinc  dust  is  re- 
dLstUled  and  then  condensed  in  the  liciuid  state. 
In  an  alternative  form,  the  walls  ot  the  vessel  form 
a  carbon  electrode  of  the  same  polarity  as  the  walls 
ot  the  .smelting  furnace,  the  vessel  being  provided 
with  a  grating  covered  with  carbon  into  which  is 
plungfd  a  carbon  electrode  ot  opposite  polarity, 
and  the  vessel  and  the  smelting  furnace  may  be 
put  mto  or  out  ot  communication  by  means  of  a 
damper.  Tlie  space  below  the  grating  may  be 
put  into  communication  with  the  atmosphere  or  a 
condenser,  by  means  ot  two  conduits  and  a  damper. 
In  a  further  form,  two  vessels,  constructed  as 
described  above,  are  coupled  to  the  same  smelting 
furnace,  the  communication  channel  and  con- 
denser being  common  to  the  two.  One  vessel  is 
charged  with  zinc  dust  by  opening  its  electric 
circuit  and  putting  it  into  communication  with  the 
smelting  furnace,  whilst  the  other,  previously 
charged  with  zinc  dust,  is  connected  with  the  con- 
denser, and  the  electric  circuit  closed  to  distil  the 
metal,  the  vessels  being  thus  used  alternately. 

— B.  N. 

Furnace  for  the  clcctrothermic  extraction  of  zinc. 
A/S  Metaltoredling,  Drontheim,  Norway.  Ger. 
Pat.  290,499,  Apr.  5,   1914. 

The  charge  is  fed  into  the  furnace  down  a  vertical 
shaft  in  which  the  zinc  vapours  can'ied  along  by 
the  gaseous  products  are  condensed  by  the  cooling 
action  ot  the  entering  charge.  The  shaft  is  made 
up  of  sections  so  that  its  height,  and  consequently 
the  length  of  the  charge-column,  can  be  varied  as 
desired. — T.  St. 

Zinc ;     Method    of    condensing    metallic    vapours, 

especially   those   of in   the   electric  furnace. 

A/.S  Jletalforedling.  Drontheim,  Norway.  Ger. 
Pat.  290. (i90.  May  20,  1914.  Addition  to  Ger. 
Pat.  289,493  (this  J.,  1910,  427). 

The  uptakes  are  filled  with  pieces  ot  coke  so  that 
they  act  as  gas-cushions  and  equalise  fluctuations 
of  pressure  in  the  furnace. — T.  St. 

Lead  and  ziiic  ;   Process  for  the  separation  of • 

J.  Bab{5.     Fr.   Pat.   477,653,   June  24,   1914. 

Roasted  ores  containing  lead  and  zinc  are  inti- 
matelv  mixed  with  finelv  powdered  sulphur  and 
carbon,  and  heated  to  "S00»— 900."  C,  whereby 
lead  sulphide  is  formed  and  volatilises,  leaving  the 
zinc   as    oxide.     Ores    containing   the    metals   as 
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sulphides  are  lieatod  directly  with  earbon,  without 
roasting  or  addition  of  sulphur. — T.  ST. 

Plalinutn  and   taniabim  ;     Alloy   of  ■ 


■  Quen- 
nessen.  do  Belmont,  Legendre  et  Cie.  Fr.  Pat . 
477,270,  June  S,   19U. 

Claim  is  made  for  platinum-tantalum  alloys 
(0-5 — 20 °o  Ta)  which  possess  in  a  hiirh  decree  the 
properties  of  platiniridium  ;  the  relative  quantities 
of  tantalum  and  iridium  recjuired  to  produce  the 
same  degree  of  hardness  and  mechanical  resistance 
in  platinum  are  as  1  :  5. — W.  E.  F.  P. 

Alkali-  and  alkaline-earth  vietals  ;    Preparation  of 

.    E.  Lancesseur  and  H.  Maillard.    IV.  Pat. 

477,349,  June  11,  1914. 

"Co  prepare  alkali-  and  alkaline-earth  metals  in  the 
fomi  of  grains  or  shot  resistant  or  impervious  to 
atmospheric  influences,  the  metal  is  melted 
beneath  a  suitable  liquid  or  solid  hydrocarbon  or 
mixture  of  liydrocarbons  (preferably  saturated), 
in  a  tank  divided  into  compartments  by  movable 
partitions,  and  allowed  to  solidify  while  subjected 
to  regular  oscillating  movements  varying  in 
amplitude  and  rapidity  according  to  the  size  of 
gram  requu'ed.  ^^^len  the  process  is  effected  in  a 
hydrocarbon  solid  at  ordinary  temperatures,  the 
granulated  metal  is  either  removed  by  sifting  while 
the  hydrocarbon  is  still  molten,  or  obtained  dis- 
niinated  tlirough  the   latter   by   further  cooling 

.!,•  mass,  with  which  other  material  {e.g.  ferro- 
silicon,  usid  in  admixture  ^-ith  sodium  for  generat- 
ing hydrogen  by  reaction  with  water)  may  be 
incorporated  before  solidification  occurs. 

— W.  E.  F.  P. 

Metals  leg.  nickel]  particularly  actit-e  for  catalysis; 

Rapid  preparation  ot .    E.  Berger.    Fr.  Pat. 

477,480,  June  1,3,  1914. 

The  oxide  of  the  metal  is  reduced  by  hydrogen 
in  the  presence  of  a  dehydrating  agent  such  as 
lime,  baryta,  etc.,  the  latter  being  mixed  with  the 
metallic  oxide  or  not.  Under  these  conditions 
nickel  oxide  is  completely  reduced  at  209-5^  C. 
in  70  hrs..  as  against  several  months  required  when 
the  dehydrating  agent  is  absent.  Tlie  catalytic 
activity  ot  the  product  may  be  increased  by 
subjecting  the  oxide  to  a  series  of  alternate  reduc- 
tions and  re-oxidations  terminating  in  reduction, 
or  by  simultaneous  oxidation  and  reduction,  for 
which  latter  purpose  a  non-explosive  mixture  of 
hydrogen  and  oxygen  is  employed. — W.  E.  F.  P. 

Apparatus  tor  crushing  ore.  H.  C.  Behr,  New  York. 
Eng.  Pat.  5.510,  Apr.  12,  1915.  Under  Int. 
Com-.,  Apr.  10,  1914. 

[Ore]  separator  ;  Magnetic .  P.  Wright.  Van- 
couver, British  Columbia.  U.S.  Pat.  1.177,981, 
Apr.  4,  1916.    Date  of  appl.,  ilay  14,  1914. 

[Ore]  separation  ;  Process  of  electrical .     H.  A. 

Wentworth.  Lvmi.  Assignor  to  Huff  Electrostatic 
Separator  Co.,  Boston.  Mass.  U..S.  Pat. 1.178.430, 
Apr.  4,  1916.    Date  of  appl.,  Dee.  21,  1907. 

Steel ;    Method  of  treating .     C.  P.  Sandber"-, 

London.  U.S.  Pat.  i. 178,352,  Apr.  4,  1916. 
Date  ot  appl.,  Aug.  9,  1915. 

5ee  Eng.  Pat.- 1878  of  1915  ;   this  J.,  1916,  363. 

Copper  precipitant.  H.  L.  Sulman  and  H.  F.  K. 
1  icard.  Assignors  to  ;Minerals  .Separation  Amer. 
Synd.  (1913).  Ltd..  London.  U.S.  Pat.  1.17s. 191, 
-\pr.  4,  1910.     Date  of  appl.,  June  15,  1914. 

5ee  Eng.  Pats.  1152,  9171,  and  16.017  of  1913'; 
his  J.,  1914,  488. 


Copper  and  nickel  from  matte  and  other  products  ; 

1        Separation  of .    N.  V.  Hybinette.    Fr.  Pat. 

I        477,546,  Feb.  6,  1915. 

1   Ske  U.S.   Pats.    1,128,313  to   1,128,310  of   1915  ; 
I   this  J.,  1915,  364. 


Zinc  ;   Process  of  alloying  - 


trith  iron  and  steel. 


R.  B.  Wilson.     Fr.  Pat.  477.732,  Feb.  19,  1915. 
Under  Int.  Conv.,  Feb.  19,  1914. 

See  Eng.  Pat.  2389  of  1915  ;   tliis  J.,  1916,  425. 
Metals ;     Process    for    pulverising    fused 


■  and 
projecting  them  on  to  surfaces  to  form  adherent 
or  detachable  coatings.  F.  C.  L>ar.  Fr.  Pat. 
477,753,  Feb.  20,  1915.  L'nder  Int.  Conv., 
Feb.  23,  1914. 

See  Eng.  Pat.  2413  of  1915  ;   this  J.,  1916,  425. 


XL— ELECTRO-CHEMISTRY. 

Ovcrvoliage.    C.  W.  Bennett  and  J.  G.  Thompson. 
J.  Phys.  Chem.,  1916,  20,  296—322. 

A  c.EN'ER.u:,  theory  of  overvoltage  is  developed, 
based  on  the  conception  that  in  the  transformation 
4)t  dissolved  ions  to  gaseous  molecules  or  solid 
metals,  or  vice  versa,  atomic  forms  of  the  elements 
are  produced  as  unstable,  reactive  intermediate 
products.  In  the  change  from  gaseous  molecule 
or  solid  m3tal  to  dissolved  ion,  with  generation  of 
electricity,  the  concentration  of  the  intermediate 
product  increases  from  zero  to  a  maximum  value — 
the  equilibrium  concentration — but  cannot  exceed 
this,  or  the  reaction  would  reverse.  In  the 
opposite  change,  on  the  other  hand,  the  inter- 
mediate product  must  be  maintained  above  the 
equilibrium  concentration,  otherwise  the  separation 
of  gaseous  molecules  or  of  solid  metal  Vould  cease, 
and  the  excess  energy  required  for  this  purpose 
gives  rise  to  an  excess  back  electromotive  force  or 
overvoltage  varying  according  to  the  extent  by 
wliich  the  equilibrium  concentration  is  exceeded. 
Tlie  change  molecule->-atom-^iou  is  thus  not 
completely  revei'sible,  and  the  overvoltage  is  a 
measure  of  the  irreversibility.  It  the  reaction  : 
atomic  intermediate  product-* molecular  material 
proceeds  rapidly,  the  overvoltage  will  be  low. 
In  the  case  of  a  gas  at  a  metal  electrode,  for 
example,  the  overvoltage  \viU  be  lower  with  a 
metal  which  catalyses  this  reaction  than  with  one 
that  does  not,  and  this  is  in  accord  with  experi- 
mental data.  Evidence  ot  the  formation  ot  these 
active  intermediate  products  (active  hydrogen, 
active  oxygen,  active  chlorine,  atomic  zinc,  etc.) 
during  electrolysis  is  quoted,  as  also  is  Langmuir's 
work  on  active  or  atomic  hydrogen,  chlorine,  and 
oxygen  (this  J.,  1915,  490).  and  it  Ls  sho^^-n  that  the 
reacti\-ity  of  tliese  products  is  sufficient  to  account 
for  overvoltages  found  experimentally.  Active 
hydrogen  is  aljle  to  reduce  cadmium  from  cadmium 
sulphate  solution  and  zinc  from  zinc  oxide. — A.  S. 

Vacuum  tubes;    Absorption  of  gases  in aiul 

allied  phenomena.  S.  Brodetskv  and  B.  Hodgson 
Phil.  Mag.,  1916,  31,  478-490. 
From  the  results  of  experiments  made  under 
var%-inff  conditions,  the  authors  conclude  that 
in  tubes  witli  metallic  electrodes  the  absorptioa 
is  due  mainlv  to  mechanical  occlusion  of  gas  by 
the  disintegrated  metal  of  the  cathode,  though 
part  may  be  due  to  liberation  of  alkali  metals  by 
electrolysis  of  the  glass  and  chemical  combination 
of  these  metals  ■n-ith  the  gas. — ^A.  S. 

Billetcr-Leykam    electrolytic  cell  for  the   production 
of  alkali  and  chlorine.     Yamasaki.     See  \  II. 
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Patents. 

JnsiiltitiHg  maifriiils  and  Ihc  like  ;    Maiiiiiortiirc  oj 

tleclric .       W.    K.    \\'.    Kii-hards,     Ixnulou. 

Eng.  Pat.  33C4,  Mar.  2,  1915. 

The  articles  are  made  from  cement  and  are  im- 
pretrnatod  with  the  sohiblo  pitch-like  ivsidinim 
described  in  Kna.  Pat.  3008  of  1012  (this  J., 
1013,  OtiO).— B.  X. 

Discharge  of  electricily  through  a  rariii(»i.  gases,  or 

vapours  ;     Devices    ior   the .       Tlic    British 

Thomson-rioiiston  t'o.,  Ltd..  London.  From 
General  Electric  t"o.,  Schenectadv,  X.Y.,  U.S.A. 
Eng.  Pat.  5741.  Apr.  1(5,  1015. 

"The  cathode  is  adapted  to  operate  at  incandescence, 
and  is  provided  with  a  conducting  shield,  such  as 
a  sleeve  or  spiral  of  wh-e.  interposed  between  the 
region  of  the  cathode  subject  to  erosion  and  the 
anode.  The  shield  is  spaced  away  from  the 
cathode,  and  is  electrically  connected  to  its 
supporting  conductor.  The  invention  may  be 
applied  to  enclosed  electric  arc  lamps. — B.  X. 

Electrolytic    cells;      Replenishing .        W.     S. 

Smith,  Grosse  He,  Mich..  U.S.A.  Eng.  Pat. 
lo.Ttil.  Nov.  8.  1015.  Under  Int.  Com.,  June  3. 
1015. 

The  level  of  the  electrolyte  in  the  cell  is  maintained 
constant  by  balancing  the  liquid  hydi-osLatically 
against  an  external  source  of  supply,  through 
an  intermediate  column  of  immiscible  liquid ;  as 
the  electrolyte  in  the  cell  diminiishes,  fresh  liquid 
passes  thj-ough  the  insulating  column  in  the  form 
■of  drops. — B.  X. 

JUaiter   [electrical  contacts'\  ;     Composition   of 

and  process  of  making  the  same.  A.  J.  Lieb- 
mann.  Xew  York.  U.S.  Pat.  1.177,110, 
Mar.  28.  1016.    Date  of  appl..  Mar.  12,  1915. 

A  COMPRESSED  mixture  of  carbon,  powdered 
copper,  and  powdered  tungsten  is  used  for  electrical 
contacts. — B.  X. 

•Cases  ;    Process  and  apparatus  for  the  treatment  of 

by  the  electric  arc.      IFixation  of  nitrogen.] 

E.  Mack.    Ft.  Pat.  477,470,  June  17,  1914. 

The  gas  is  treated  in  a  long  channel  in  which  an 
arc  is  produced  from  one  extremity  to  the  other, 
the  gas  being  adn\itted  at  one  end  under  a  certain 
pressure,  winch  Ls  progressively  reduced,  so  that 
the  gas  is  at  a  considerably  lower  pressure  at  the 
opposite  end.  This  is  accomplished  by  forming 
the  channel  of  alternate  large  and  small  sections,  or 
by  enlarging  the  channel  at  intervals  into  a  bulb-like 
form,  thus  retarding  the  gas  at  intervals  and 
producing  a  thorough  mixing  throughout  the 
whole  length  of  the  channel.  Prom  a  certain 
point  in  the  channel,  the  temperature  is  maintained 
below  a  definite  limiting  value,  by  withdrawing  an 
amount  of  heat  approximately  equal  to  that  pro- 
duced by  the  arc  in  this  region.  This  is  accom- 
plished by  pro\-iding  the  exit  end  of  the  channel 
with  a  cooling  arrangement  on  the  exterior  and 
a  body  of  low  heat  conductivity  on  the  interior. 
Two  or  more  channels  may  be  arranged,  end  to  end, 
served  by  the  same  electric  arc. — B.  X. 

Active  material  for  accumulator  plates.  Soc.  Ind.  de 
rAccumuIateur  Alcalin.  Fr.  Pat.  477,623, 
June  23,  19U. 

Nickel  hydroxide  is  precipitated  from  a  soluble 
salt  of  nickel  by  means  of  an  excess  of  a  boiling 
mixture  of  alkali  hydroxides,  containing  at  least 
a  small  quantity  of  lithia.     The  lithium  hydroxide 
Ls  co-precipitated  with  the  nickel  hydroxide,  and  to 
the  latter  Ls  added  a  neutral  and  in.soluble  con-    i 
<luctor.  such  as  graphite,  for  forming  the  active    ' 
material  ;     in  an  alternative  x^roce.ss,  the  lithium    ' 
hydroxide  Ls  added  with  the  graphite  to  the  nickel 
Jiydroxide. — B.  X.  I 


Apparatiis  for  electrolysing  alkali  chloride  solutions. 
U.S.  Pat.   1.176,551.     See  VII. 

Agglomerate  for  paving,  electrical  insulation,  ami 
as  a  celluloid  substitute.  Fr.  Pat.  477,682.  See  IX. 

Preparation  of  spirit  lacquers,  polishes,  leather 
dressings,  insulating  materials,  etc..  irom  wood  tar. 
Ger.  I'at.  200,818.    See  XIII. 
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Fatty  oils  in  the  light  of  mesomorphic  polyntcrisation. 
A.  Kronstein.     Ber.,  lOUi,  49,  722—732. 

It  has  been  shown  previously  that  when  certAin, 
polymerisiible  substances  are  heated,  the  viscosity 
increases  progressively  until    a    point  is  reached 
when  the  ody  liquid  changes  suddenly  into  a  jelly. 
If  the  ho.atiug  be  interruiited  Ijofore  gelatinisatio?! 
occurs,  a  solid  polymer  of  the  original  substani  ' 
can    be   isolated    from   the   viscous   oil,   and   tlu 
polymer  can  be  convert eJ  into  nitio-,  bromo-,  an 
other  derivatives.     Tliis  solid  pohnner,  or  intei 
mo  iiate  product,  cannot  be  isol.ated  from  the  jelly, 
and  the  latter  when  nitrated  or  In'ominated  yielil- 
derivatives    of    tho    iutermodi.ato    product.     Tli> 
term  mesomorphic  polymerisation  has  lieen  applies 
to  reactions  of  this  type   (Ber.,    1902,    35,   4150; 
Xon-pol\inerisable  sul).stauces  retard    or  prevent 
the  formation  of  the  gelatinous  end-product,  bul 
have  no  influence  on  tho  formation  of  the  inter 
niediate  product.     The  author  has  found  that  al 
fatty  ods  are  mixtures  of  polymeris;ible  and  noii 
polymerisable  glycerides,  and  that  by  removing  i 
certain  proportion  of  the  non-polymerisablo  sub 
stances,  they  yield  products  wlxich  gelatinise  oi 
heating  just  as  Chinese  wood  oil  does  (see  Eng.  Pat 
17.378  of   1000;  this  J.,   1901.   1123).      If  a  fatt< 
oil  be  heated  ina  vacuum-distilling  flask,  distUlatioi 
proceeds  smoothly  at  first,  but  at  a  certain  stag' 
the  residue  in  the  flask  froths  up,  and  if  the  vacuun 
bo  not  immediately  cut  olT,  the  gelatinous  mas 
flows  over  into  the  condenser.     Distillation  cease 
at  tliis  stage,  and  the  amount  of  distUlato  coUectei 
is  characteristic  for  each  oil,  and  is  termed  th 
"distillation   numbei."      In   the   case  of   Chinos' 
wood  oil  gelatinisation  occurs   before  distdlatio: 
begins.     The  distillation  numbers  (per  cent,  of  th 
original    oil)    found    for    different    oils    were  :- 
Chinese    wood    oil,    0  ;     linseed    oU,    16-2 — 16-4 
periUa  oU,  lS-5;   hemp  .seed  oil,  205  ;    walnut  oiJ 
23-8 — 240  ;     poppy    seed    oil,    24-5 — 250  ;     sun 
flower  seed  oil,  250  ;   soya  bean  oil,  25-4  ;   almoii' 
oil.   330  ;     castor   oil    (at   atmospheric   pressure 
33-5  ;    cottonseed  oil.  33-6  ;    maize  oil,  355  ;   rap 
oil.  35-6  ;    sesam6  oil,  42-5  ;    castor  oil  {in  vacuo 
480  ;    arachis  oil,  530  ;    olive  oil,  540.     The  flm 
product  of  a  mesomorphic  polymerisation  cannon 
be  reconverted  into  the  monomolecidar  form  b 
further   heating    bvit    only  into    the  intermedial 
product.     For  example,  if  gelatinised  Chinese  woo 
oil  be  cooled  and  then  again  heated,  it  melts  to  i 
viscous  oil  which  rem.ains  liqiud  on  cooling,     nn 
oil  can  be  gelatinised  liy   further  heating  in  tb 
same  way  as  the  original  oil,  and  the  successiv 
operations    of    nxelting    and    gelatinising   can   L 
repeated   as   often   as   desired.     The   jellies   froi 
other  ods  behave  in  a  simUar  manner.     By  addiii 
varying  proportions  of  other  oils  to  Chinese  woo 
oil.  mixtures  can  be  obtained  which,  like  thelattc 
gelatinise  on  heating,  without  distillation,  but  mo: 
slowly.     Chinese  wood  oil.  on  drying,  yields  a  fU' 
which  is  more  resistant  to  alkali  than  a  film  <, 
dried  linseed  oU,  whUst  in  the  case  of  mixtures  ([ 
linseed  oil  and  Chinese  wood  oil  the  resistance  t 
alkali  varies  inversely  with  the  time  required  I 
gelatinise  the  oil  on  heating  at  a  definite  temper; 
ture.     (See  aLso   Schumann;   this  J.,    1910,  54> 

— A.  o. 
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Oils  from   PliiUppine  seeds.     H.   O.   Brill  and   P. 
Ag.-aoili.    I'hilippiiK^  J.  Sci.,  191.5, 10.\,  105—119. 

Dkied  kci'inlsof  till)  cato  nut  {ChisochUoncumiwj- 
ia/ius)  lontitincd  lll^",,  tat  and  900 ';„  proteins, 
and  yielded  on  expression  ;i5-5ti%  of  a  reddish- 
brown  non-di'ying  oil  with  purgative  properties 
(about  one-fifth  of  the  efl'ect  of  castor  oil).  It  is 
made  into  soap  in  Manila.  Calumpang  nuts 
[iiteri-ulM  fa'ti(lii)  contained  52%  kernels,  with 
2101<'o  of  proteins  and  51-78%  of  a  sweet  yellow 
oil  with  sliglit  laxative  properties.  It  is  used  for 
culinary  purposes,  and  is  a  good  substitute  for 
olive  oil.  The  kernels  of  two  varieties  of  pili  nuts 
{Ciinnriiijn  ji<i(h>ii>hi/llum)  contained  120(3  and 
ll-SS^;,,  of  proteins,' and  74;59  and  72-53%  of  a 
sweet  edible  oil,  respectively.  The  oils  had  the 
following  characters  : — 


CatooU. 

Calumpang 

PUi  oil. 

oU. 

Long  nuts. 

Short  nuts. 

8p.  gr.  at  15°C.  .. 

0-9203 

_ 

_ 

_ 

8p.  gr.  at  30°  C.  . . 

0-9188 

0-9254 

0-9067 

0-9067 

ButjTorelractomet«r 

at  .TO°  C 

60—61 

63—64 

54^54-2 

54—54.2 

Iodine  value  (HUbl) 

80.-8 

76-14 

61-25 

59-61 

Reichert-  Meissl 

value 

7-34 

.'■10 

3-S 

2-2 

Acid  value 

7-06 

-30 

2-70 

3-13 

Saponlf.  value 

192-0 

2    .-01 

192-6 

186-8 

"  Lumbang  bato  oil  "  from  Aleiirites  moluccana 
and  "  lumbang  banucalag  oil  "  from  A.  trisperma 
compare  well  with  Chinese  wood  oil  and  linseed  oil 
in  their  drying  properties.  They  can  be  distin- 
guished from  each  other  by  the  fact  that  lumbang 
banucalag  oil  is  soluble  in  its  own  volume  of 
absolute  alcohol,  whereas  lumbang  bato  oil  is 
insoluble  in  i  times  its  volume  of  alcohol.  The 
other  oils  had  no  appreciable  drying  properties. 
(Sec  also  this  J.,  1915,  143.)— C.  A.  M. 


Lime   seeds  ;     Oil   from . 

West    Indian    Bidl.,    1915, 
Agi-ic.  InteU.,   1910,   7,   141- 


H.  A.  Tempanv. 
15,  27—28.  Bull. 
-142. 


The  oil  obtained  from  lime  seeds  (see  this  J.,  1915, 
804)  has  sp.  gr.  at  28-5V25-5°  C,  0-9180  ;  refrac- 
tive index,  14700  ;  iodine  value  (Hubl),  153-9  ; 
saponif.  value,  339-6  ;   solidif.  pt.,  6°  to  7°  C. 

— W.  P.  S. 

Shark-liver  oil  ;    Unsaturated  hydrocarbon  in  - 


M.  Tsujimoto.     J.  Chem.  Ind.  Tokvo,  1916,  19, 
277—280. 

Oils  from  the  livers  of  different  speciesof  Japanese 
sharks  contain  a  large  proportion  of  unsaturated 
hydrocarbons,  up  to  90%  in  the  case  of  Squalus 
Mitsiikurii.  The  chief  constituent  is  a  hydro- 
carbon, CjoHjo.  which  is  a  colourless  oil,  with 
sp.'gr.  ()  8587  at  15^  C.  It  has  pronounced  drying 
properties  and  forms  a  bromine  addition  compound, 
^\oHso^r,,,  and  a  hydrogen  addition  compound, 
CaoH,j.  The  name  "  squalene  "  is  suggested  for 
this  hydrocarbon. — C.  A.  M. 

Available  oxygen  In  washing  preparations  containing 

soap;     Determination    of .     A.     Griin    and 

J.    Jungmann.     Seifenfabr.,    1916,    36,    53 — 55. 
Z.  angew.  Chem.,  1916,  29,  Ref.,  187. 

The  method  of  titration  with  permanganate  gives 
too  high  results,  owing  to  the  end-point  not  being 
sharp.  The  following  iodometric  method  is  more 
accurate  : — The  material  (0-2  grm.)  is  shaken  in  a 
separating  funnel  with  10  c.c.  of  sulphuric  acid 
(1  :  4)  and  5  c.c.  of  carbon  tetrachloride,  the  carbon 
tetrachloride  layer  withdrawn,  and  the  aqueous 
layer  again  shaken  with  fresh  tetrachloride.  It 
IS  then  transferred  to  a  flask,  2  grms.  of  potassium 


iodide  added,  and  the  liberated  iodine  titrated 
with  thiosulpliate,  after  the  lapse  of  30  mins. 
The  presence  of  watcr-.soluble  Constituents  of  the 
soap  does  not  interfere  with  the  titration. 

— C.  A.  M. 

Patents. 

Vegetable  substances  such  as  oil  seed,  and  particu- 
larly  copra  ;     Drying .     E.    W.    Andersen, 

Aarhus,  Denmark.     Eng.  Pat.  10,597,  Julv  21, 
1915. 

The  material  is  dried  on  a  hearth  or  jilatform 
over  a  kiln,  while  a  glass  roof  over  the  hearth 
admits  heat  from  the  sun.  Means  are  provided 
for  adjvistable  ventilation  of  the  space  between 
the  glass  roof  and  the  hearth,  and  for  removing 
volatile  products. — C.  A.  M. 

Oils  ;   Apparatus  for  washing,  separating,  and  con- 
centrating   .     Fi^vet    et    Pingris.     Fr.    Pat. 

477,478,  June  17,  1914. 

The  impure  oil  is  aspirated  through  a  ref rigerat  ing 
vessel  and  injected,  togetlier  with  water  under 
pressure,  into  an  expansion  vessel,  whence  t'ne 
mixture  passes  through  a  refrigerator  into  a 
settling  tank.  After  a  first  decantation  from 
water  and  impurities,  the  oil  is  passed  through  a 
filter  into  a  "  concentration  reservoir,"  where  it  is 
treated  with  a  saturated  solution  of  sodium  chloride 
or  similar  salt. — C.  A.  M. 

Beeswax,  sugar-cane  wax  and  the  like  ;    Bleaching 

.     M.  S.  Salamon,  London.     Eng.  Pat.  5066, 

April  1,  1915. 
Wax  is  melted  over  a  solution  containing  0-5 — 1  % 
of  potassium  clilorate  and  2 — 5  %  of  sulphuric  acid, 
and  a  current  of  air  is  blown  through  the  mixture 
for  several  hours  at  70' — 100°  C.  If  required, 
the  wax  may  be  treated  subsequently  with  de- 
colorising carbon. — W.  P.  S. 

Glycerin  ;    Vessel  for  the  preparation  of .     P. 

Krebitz.       Fr.    Pat.    476,880,    July    20,    1914. 
Under  Int.  Conv.,  June  5,  1914. 

In  the  recovery  of  glycerin  from  insoluble  soaps 
by  washing  with  water,  a  vessel  having  the  form 
of  a  truncated  cone  is  used. — C.  A.  M. 

Detergent   composition    [for   treating  raw   silk    and 

mixed  silk  and  cotton  goods].      H.   Ockelmann, 

Gross-Jena,     Germany.         Eng.     Pat.      28,803, 

Dec.  13,  1913. 

The  composition  may  consist  of  (1)  fatty  acids,  40, 

potassium    hydroxide,    10,    sugar    or     saccharine 

matter,  25,  and  water,  25  grms.  ;   (2)  soap,  2000, 

sugar,  2000,  potassium  hydroxide,  80,  and  alcohol, 

120  grms.  ;    or  (3)  potassium  hydroxide.  4,  sugar, 

80—83,  and  alcohol,  12—14  grms.— W^  P.  S 

Tf'ashing  compound  or  soap  especially  applicable  for 

domestic   use   also   for    laundries    and   such     like 

purposes.    G.  W.  G.  Booker,  London.    Eng.  Pat. 

5343,  Apr.  9,  1915. 

SIMULTANEOU.S    washing   and    blueing  of  linen   is 

effected  bv  the  use  of  a  soap  prepared  from  tallow 

(SO  to   8.5"%).  sodium  thiosulphate   (5%),   caustic 

soda  (o^o).  blue  aniline,  alizarin  or  other  soluble 

dvestuff  (5"^)-  and  wafer  (say  5%).     After  aajal- 

gamation  by  heat  the  liquid  product  is  moulded 

into  cakes  or  tablets. — C.  A.  M. 

Fat  extraction;    Process  and  apparatus  for— — . 

C    H    L.  Wiese,  Neumunster,  Germany.     Eng. 

Pat.  3845,  Mar.  10,   1915. 
See  U.S.  Pat.  1,160,481  of  1915  ;  this  J.,  1915,1244. 
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RESINS. 

Jron-cyanogen  colours.    I,.  Boik.    Z.  aiisjfw.  Cheui.. 

lOlli.  29,  ItiC— lt>9. 
The  distinotion  betwo.^n  Paris  Mue  and  Prussian 
bluo  is  founded  upon  tho  purity  of  the  colour, 
which  depends  upon  the  quality  of  the  materials 
used  in  the  manufacture.  For  the  purer  Paris 
blues  only  pure  crystallised  potiissium  or  sodium 
fiTTOcyanide  is  emjtloyed  ;  the  cheaper  sorts  aiv 
produced  from  the  ammonium-calcium  and 
potaj<sium-calcium  ferrocyaiiides.  Impure  liquors 
containini;  ferrocyanidi^s,  obtained  from  gas- 
works, not  of  sufticient  \alue  to  work  up  into  pure 
salts,  are  converted  into  inferior  varieties  of 
Prussian  blue  by  neutralising  or  slightly  acidifying 
the  diluted  liquor  witli  hydrochloric  ai^id.  filtering 
the  separated  sulphur,  treatini;  with  feiTous 
chloride,  and  then  oxidisins;  with  potassium 
chlorate  and  hydrochloric  acid.  Ferrous  chloride 
is  preferred  to  ferrous  sulphate  as  it  ol>\nates  the 
precipitation  of  calcium  sulphate,  which  is  difficult 
to  wash  out  ;  but  either  of  these  salts  can  be  iiseil 
when  pure  ferroeyanide  is  employed.  In  the  pre- 
cipitation of  calcium-ammonium  ferroeyanide  by 
anunonium  chloride,  and  in  that  of  the  potassium- 
ammonium  double  salt  by  means  of  potassium 
chloride,  the  supernatant  liquid  always  contains 
carbonyl  ferroeyanide  compounds,  from  which  a 
violet-blue  substance  FeFe(C'N)5C0  can  be  isolated, 
and  the  presence  of  the  latter  causes  a  violet 
tinge  in  the  finished  blue.  Berlin  green  or  Pelouze 
green  produced  by  the  interaction  of  ferric  salts 
with  complex  cyanides  and  also  by  the  oxidation 
of  Prussian  blue,  is  only  formed  in  technical 
practice  as  a  result  of  faulty  work  :  it  is  probably 
a  mixture  of  Prus.sian  blue  and  another  substance 
which  contains  the  (C'N),  group  in  i.  different 
and  more  labile  form  to  that  in  which  it  occurs 
in  ferro-  and  ferricyanides.  Prussian  lilues  are 
now  always  made  by  tlie  indirect  method,  .and  the 
large  variety  of  shades  obtained  results  from 
varying  tho  temperature  and  the  concentration 
of  the  solutions,  and  the  method  and  extent  of 
oxidation.  Turnbull's  blue  Ls  no  longer  manu- 
factured. There  is  much  uncert.ainty  concerning 
the  production  of  "  steel  blue  "  and  Milori  lilue 
which  differ  from  Paris  blue  and  Prussian  blue  liy 
their  low  den.-sity  and  softness,  and  by  giving  a 
characteri.-itic  reddi.sh  streak.  According  to  some, 
they  contain  more  potas.sium  and  less  iron  than 
Prussian  blue,  but  the  chief  difference  is  probably 
of  a  physical  nature,  caused  by  precipitation  in  a 
voluminous  form.  The  presence  of  stannic  oxide 
in  some  samples  is  without  significance.  Soluble 
blue  is  now  made  commercially  by  treating 
finished  Prussian  blue  with  a  solution  of  potassium 
ferroeyanide. — E.  11.  T 

P.\TENTS. 

Oil-cloth  ;    Process  of  oxidising  and  drying . 

H.  Pettibone,  New  Pothelle,  N.Y.,  and  J.  W. 

Rover,  Passaic,  N.J.,  Assignors  to  The  .Standard 

Oil'Co.,  New  York.    U.S.  Pat.  1,170,982,  Mar.  28, 

19Ui.  Date  of  appl.,  .May  :{,  1913. 
The  cloth  is  coated  with  linseed  or  otherdrying 
oil  and  suspended  in  folds  within  a  chamber 
through  which  is  passed  drv  hot  air  (400"  to 
(100"  F.,  about  20.")'  to  3l.5-(!.),  so  that  a  tem- 
perature of  about  200"  P.  (about  9.5'-'  C.)  is  main- 
tained within  the  chamber.  I'Yesh  air  being  thus 
constantly  brought  into  contact  with  the  oil 
effects  rapid  oxidation  and  produces  a  harder, 
whiter,  and  more  elastic  surface. — C.  A.  M. 

Spirit  lacquers,  polishes,  leather  dressings,  insulating 

materials,  etc.  ;    I'reimration  of {from  wood 

tar].  f'hem.  Fabr.  Floi-sbeim  H.  Is'ordlingc-r. 
Oer.  Pat.  290,818,  July   17,   1914. 

Thk  asphalt ic  su Instance  separated  from  wood  tar 


by  sulphtiric  acid  (I'.er.  Pat.  28(1,050  ;  this  J.,  1910, 
100)  is  soluble  in  alcohol,  wood  spirit,  acetone, 
etc.,  and  may  be  used  I'ithcr  alone  or  in  conjunction 
with  other  nsins  soluble  in  s]>irit  for  Ihi-  pri'para- 
tion  of  lacquei-s,  etc.,  which  have  antiseptic, 
colouring,  waterproofing,  and  insulating  properties. 

—J.  F.  B. 


XIV.    INDIA-RUBBER ;  GUTTA-PERCHA. 

1'.vti;nts. 

Rxibher  or  analogous  substances ;  Process  for 
acrclcratinij     the     ritlrnnisatiun     of     natunit      or 

arlifiridl .    S.  .1.  I'eacliev.    Fr.  Pat .  477,580, 

Feb.  10,  1915.    Under  Int.  t"onv.,  Feb.  19,  1914. 

See  Ft.  Pat.  4263  of  1914  ;    this  J.,  1915,  368. 

Process  of  treating  Jiydroxy-compounds  with 
acetylene  and  new  indu.ttrial  products  (diolefines) 
arising  therefrom.    Fr.  Pat.  477,560.     See  XX. 


Preparation     of    aldehyde-ammonia. 
290,808.     Sec  XX. 


Ger.     Pat. 


XV —LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Patents. 

Skins;     Process  for   unhairing and    cleaning 

the  hair  or  wool.     B.  Vidal.     Fr.  Pat.  476,635, 
Apr.  24,  1914. 

Skins  are  unliaired  or  dewoolled  by  immersion  for 
about  two  hours  in  a  5  "„  solution  of  the  compo- 
sition descril)ed  in  Fr.  Pat.  4;i5,047  (this  J.,  1912, 
349).  The  solution  should  be  at  a  temperature 
of  30°— 35^  C.  The  h.air  or  wool  will  be  found  to 
be  perfectly  cleaned.  This  process  prevents  any 
tewing  effect.— F.  C.  T. 

Leather,  fabrics,  and  paper;  Process  for  waterproofing 

porous    matcriiils,    such    as .       J.     Magniu. 

Fr.  Pat.  477,707,  Feb.   19,   1915. 

Par.\ffin  wax  may  be  dissolved  without  danger 
of  fire  or  explosion  in  chloro-derivatives  of  ethane 
or  ethylene,  in  oil  of  turpentine,  or  in  carbon 
tetrachloride,  and  porous  material  waterproofed 
by  immersion  in  the  solution. — F.  C.  T. 

Preparation  of  spirit  lacquers,  polishes,  leather 
dressings,  insulatinq  materials,  etc.  from  wood 
tar.    Ger.  Pat.  290,818.    See  XIII. 


XVI.— SOILS;  FERTILISERS. 

Distilled  water  and  certain  toxic  solutions  ;    Some 

relations  of  plants  to .    M.  C.  Merrill.    Amer. 

J.  Pharui.,  1915,  87,  549—555  ;  1910,  88,  12—22, 
71—82,  150—104. 

Seeds  of  Canadian  field  peas  (Pisum  sativum)  and 
of  horse  beans  (Vicia  faba)  were  \\ashed  in  running 
water  for  24  hours,  sterilised  in  formalin  solution 
(1  :  (iOO)  for  15  mins.,  and  then  allowed  to  germinate 
under  moist  paper  on  galvanised  iron  "  hardware 
cloth  "  wliich  was  placed  over  shallow  enamelled 
pans    filled    with    tap    water.     After    4 — 5    days 
growth  in  the  greenhouse,  the  seedlings  were  well      j 
rinsed  with  i>ure  distilled  water,  and  tlien  trans-      I 
ferred  to   tlie   ctdture  solution.     The   water  used 
was    distilled    water    re-distilled    in    presence    of 
permanganate ;      its     specific     conductivity     was      I 
2-004  X  lO"".     The  effect  of  growing  in  i)ure  water      1 
was  to  delay  tlie  maturing  of  the  plants  when  they 
were     subsei(uently      transferred   to     a     nutrient 
solution    (I'felfer's).       After  5 — 10  days  in  water, 
the  plants  never  recovered  completely,  and  .after 
30 — 40   daya   they   did   not  recover  at  all.     The 


Vol.  XXXV.,  No.  10.] 


Cl.    XVII.— sugars  ;    STARCHES  ;    GUMS. 


611 


growth  ami  longevity  of  the  plants  in  pure  water 
were  proiuot<»fl  by  renewiiis  it  c\ery  4  days, 
showing  that  ini'i-oiispd  exosmosis  was  not  the 
cause  of  inhiliilt-il  gi'owth.  The  plants  recoverod 
when  the  writer  was  riMK'wed  every  I  days  and  also 
much  sooner  after  prowintr  in  water  tlian  after 
growing    in    dilute    toxic    solutions.     The   longest 

Seriod  afti'r  wliich  recovery  was  possilile  was  4 — 8 
avs  in  .V,  100  and  20  da>s  in  .V/1000  magne-sium 
chloride  solution.  Hi  days  in  .V  1000  calciinn 
chloride  and  niagiiesiuin  chloriile.  and  aliout  20 
d»ys  hi  .V,  12SO0  .sulphuric  acid  and  in  .Y/400 
cftustic  potash.  Sterilising  the  distilled  water  I>y 
boiling  it  for  30  inins.  every  4  days  had  a  marked 
beneflrial  effect  on  the  growth  as  compared  with 
growth  ill  unsferihsed  water,  whether  renewed 
»t  intervals  or  not — a  result  probahly  due  to 
the  destruction  of  bacterial  and  fungoid  growths. 
Kleotric  conductivity  determinations  showed  that 
he  exosmosis  of  salts,  etc..  from  the  roots  of  plants 
1  pure  water  was  greatest  when  tiie  water  was 
■  uewed.  When  the  water  was  not  changed 
;i«  conductivity  diminished  after  1 — 2  days, 
owing  to  readsorption  of  electroh-tes.  Tlie  con- 
ductivity I'urve  of  nutrient  solution  changed  in- 
versely with  the  growth  curve  of  plants  growing 
llierein  :  it  fell  rapidly  for  the  first  15  days,  then 
MTiiained  horizontal,  and  finally  l)egan  to  rise 
fter  .i0  <lays.  The  exosmosis  after  20  days  from 
l.ints  growii  in  pure  water  was  greater  than  that 
from  plants  wliich  had  t)een  initially  grown  in 
nutrient  solution  and  then  transferred  to  water. 
:uid  the  roots  of  the 'former  plants  underwent 
more  deterioration.  The  evidence  indicated  that 
the  inhiljited  growth  shown  by  seedlings  reared 
ill  pure  water  was  neither  a  consequence  of  any 
toxic  property  possessed  by  the  water,  nor  the 
result  of  increased  exosmosis  ;  it  was  probal)ly 
ilue  to  bacterial  and  fungoid  action.  fa<ilitated 
l>y  disorganisation  of  the  plant  tissues  following 
upon   insutTicient   nourishment. — E.  H.  T. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Molasses ;     Preparation    of   a    neutral    sotiifion    of 

beet for  inversion  by  invcrtase  [in  the  doable 

polarisation  method  of  detennininf/  sucrose].  R. 
GiUet.  Bull  Assoc.  Chim.  Sucr.,  isilti,  33,  112 — 
116. 

TitE  molasses  or  other  product  is  defecated  with 
':»sic  lead  acetate  (sp.  gr.  l-2(32),  avoiding  an 
xress,  and  after  filtration,  the  lead  remaining  in 
f^Jution  is  precipitated  by  oxalic  acid,  some 
decolorising  carbon  being  also  added,  and  the 
Uquid  filtered.  The  acidity  is  neutralised  by  the 
addition  of  an  excess  of  calcium  or  barium  carbon- 
ate (preferably  the  former)  in  fine  powder,  the 
reaction  lieing  hastened  by  repeated  shaking 
until  there  is  no  further  evolution  of  carbon 
dioxide.  On  filtration  a  liquid  is  obtained  which 
s  but  slightly  acid  owing  to  carbon  dioxide,  and 
s  suitable  for  the  invertase  invei-sion. — J.  P.  O 

^uerose  ;  Formation  of  alcohol  in  the  determination 

"/ by  double  polarisation,  using  yeast  at  5.5"  C. 

as  hydrolyst.  K.  GUlet.  Bull.  Assoc.  Chim. 
Sucr.,   1916,   33,  97—102. 

'>Ll,owiNG  O'SuUivan  and  Tompsou's  procedure 

"gilvie.this  J..  1911.  62).  the  author  has  invest- 

-ated  the  possibility  of  the  formation  of  alcohol 

Khcn    inversion   is   effected    with    veast.      During 

he  heating  for  4 — 6  hours  at  55'  C.  no  indication 

If  alcohol  formation    is    obtained  ;     but    if   after 

:  drolysis    the   inverted    solution    be    allowed    to 

iiiain  in  contact  with  the  veast  for  more  than 

hours   there   is   a  slight   formation   of   alcohol. 

specially    in   the    case   of    hottom    fermentation 


brewery  and  bakers'  yeasts,  the  amount  being 
somewhat  greater  in  solutions  of  molasses  than 
in  those  of  pure  sugars. — .1.  P.  O. 

Patents. 

Megoss  ;  Treatment  of [for  use  as  fuel].    II.  \V. 

Aitken,  Glasgow.  Partly  from  F.  \V.  Hoik, 
Pekaloiigan.  .Java.  Kng.  Pat.  14,983, Oct.23,1915 

JIeoas.s  as  it  comes  from  the  cane  niiUs  is  cut 
across  the  grain  into  lengths  of  about  \  inch,  and 
pressed,  e.g..  for  1 — 3  miiis.  under  250  —  700  atmos. 
Wet  steam  or  hot  wat<'r  at  high  pressure  is  next 
blown  through  the  megass,  which  is  then  in 
coiKlition  to  be  pressed  into  permanent  briquettes 
without  the  use  of  binding  materials,  e.g..  under 
1000—1500  atmos.  pressure.—  J.  H.  L. 

Sugar  :  Process  for  crtraeting from   low-grade 

molasses.  ,1.  X.  S.  Williams.  Honohdu,  Hawaii. 
Kng.  Pat.  16,799,  Nov.  29,  1915. 

Molasses  is  evaporated  until  .ilmost  free  froin 
water,  and  stored,  e.g..  for  2 — 6  months  or  longer 
in  l)arrels.  to  permit  solidification  ami  graining. 
The  product  Ls  comminuted  in  a  pug-mill  with  so 
much  cold  water  or  oth^  liquid  that  the  mass 
becomes  fluid  without  the  grained  sugar  dissolving, 
and  the  sugar  is  separated  centrifugally. — J.  H.  L. 

Syrups  ;   Clarificalion  of  factory  and  refinery. 

by  free  jihosphoric  acid.  E.  Burban.  First 
Addition,  dated  Dec.  1,  1914,  to  Fr.  Pat.  474.669, 
Dec.  15,  1913  (this  J.,  1915,  1107). 

The  solution  of  phosphoric  acid  employed,  may 
be  freed  from  sulphuric  acid  and  other  impurities, 
including  traces  of  arsenic,  by  treatment  with 
barium  sulphide,  which  decomposes  into  barium 
hydroxide  and  hydrosulphide  in  presence  of  water. 
This  method  of  treatment  enables  crude  chamber 
sulphuric  acid  to  be  used  for  jjreparing  the  phos- 
phoric acid  solution.  The  precipitate  formed  by 
treating  sugar  syrups  with  phosphoric  acid  is 
colloidal  in  character  and  may  he  separated  by 
decantation.  Flocculation  may  be  produced  by 
a  suitalde  rise  in  temperature,  and  the  subsidence 
of  the  precipitate  may  lie  accelerated  by  addition, 
before  flocculation,  of  a  heav>',  finely  divided 
precipitate  such  as  barium  sulphate,  by  the  use 
of  vessels  with  walls  sloping  outwards  towards  the 
liase,  and  by  the  maintenance  of  uniform  tem- 
perature during  subsidence  to  minimise  convection 
currents.  The  decolorising  action  of  the  precipi- 
tate may  it  necessary  be  supplemented  by  the  use  of 
animal  charcoal,  alumina  cream,  or  other  colloidal 
material.  The  sludge  may  l)e  freed  from  sugar 
liy  addition  of  water  and  successive  flocculations 
aiid  decantations  ;  the  final  coagulation  may  be 
effected  in  pr&sence  of  some  granular  filtering 
matter,  and  if  necessary  under  pressure,  the 
precipitate  then  passing  to  a  filter-press. 

Adhesive  resembling  gum  arable  ;  Preparation  of  an 

.     Farbenfabr.    vorui.    F.    Bayer   und    Co. 

Ger.  Pat.  290,736,  Dec.  13,  1913. 
SoT.UTioxs  of  soluble  starch  are  prepared  with  the 
addition  of  soluble  salts  of  oi-ganic  acids,  such  as 
sulphonic  or  carboxylic  acids,  with  or  without 
formaldehyde.  In  the  ahphatic  series  salts  of 
carboxylic  or  ammo  acids  may  be  used  ;  in  the 
aromatic  series,  the  soluble  salts  of  the  sulphoiuc 
acids  of  benzene,  phenol,  and  corresponding  amino 
compounds,  carbosvhc,  hydroxycarboxyUc.  and 
aminocarboxvlic  acids  ;  salts  of  the  sidphonic  acitls 
of  naphthalene,  the  uaphthols.  dihydroxynaphtha- 
lenes,  naphthylamines,  and  amiuonaphthols. 

— .1.  F.  B. 

Bleaching  beeswax,  sugar-cane  wax,  and  the  like. 
Eng.  Pat.  5066.     See  XII. 
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XVm.— FERMENTATION   INDUSTRIES. 

[Br^-irtTv]  nMshts  :  Acidificalion  of .      V.  I'etit. 

Brasserie   et   Malteric,    19  Ui,   5,  505 — 507. 

Malt  mashes,  for  top-  and  bottom-fennont^tion 
beers,  were  aciiiified — at  the  rato  of  1  part  of  acid 
(reckoned  as  lattic  ai-id)  per  1000  parts  of  malt — 
by  a<lditiou  of  subsidiary  mashes  which  h.vl  been 
alloweil  to  acidify  spontaneously  for  22  liours  at 
50"  0.  in  open  vessels.  Several  dilTerciit  malts 
were  em)iloyeil  and  the  brews  were  made  on  a 
laiye  scale.  The  worts  were  lioiled  with  liops  and 
fermented.  In  all  cases  the  beers  were  less  st^ible 
than  similar  ones  prepared  without  aciililication ; 
when  kept  at  25"  O.  they  became  cloudy  within 
I — 3  weeks  owinj;  in  most  cases  to  invasion  by 
lactic  bacteria,  wliUst  the  beer  serving  as  control 
remaineil  sound.  In  similar  experiments  some 
years  as^o  the  author  o))tained  very  satisfactory 
results  from  acidification,  and  he  concludes  that 
when  acidification  is  carried  out  as  described 
above,  success  or  failure  depends  to  a  great  extent 
on  the  character  of  the  malt  mashed  :  there  is 
perhaps  most  chaine  of  success  ^^hen  the  acid 
mash  is  ailded  to  the  main  mash  at  a  relatively 
low  temperature. — J.  H.  L. 

Yeast ;  Glycerol  a)ui  other  alcohols  as  nutriment  for 

.     T.  Bokornv.     .\llgem.  Brauer-  u.  Uopfen- 

zeit.,  191(3.  56,  177—180,  195—196.     Z.  angew. 
Chem.,  191C,  29,  Rel'.,  194. 

It  is  possible  to  use  glycerin  as  a  partial  substitute 
for  sugar  (mola«ses)  in  the  production  of  fodder 
yeast  (cp.  nayduck.  this  J.,  1916,  138,  323). 
Glycerin  and  sugar  together  produce  a  greater 
weight  of  dried  yeast  than  sugar  alone,  provided 
the  concentration  of  the  glycerin  is  not  too  high. 
In  the  absence  of  sugar  the  yeast  can  subsist  on 
glycerin  as  sole  carbonaceous  food.  Other  alcohols 
and  phenols  investigated  by  the  author  are  not 
readily  assimilated  by  yeast. — J.  II.  L. 

Yeast  ;     Protein   and   proteolytic   enzymes   of . 

T.  Bokorny.     Allgem.    Brauer-  u.    Hopfenzelt., 

1915,  55,     1653—1655.        Z.    Angew.     Chem., 

1916,  29,  Ref.,   194. 

In  experiments  on  the  production  of  yeast  albu- 
mose,  one-quarter  of  the  total  protein  of  20  grms. 
of  yeast  was  converted  into  albumose  bv  50  c.c.  of 
N/\  or  500  c.c.  of  .V/IO  sulphuric  acid,  "but  .V/100 
acid  did  not  attack  the  yeast  protein.  ('o:npared 
with  sulphuric  acid,  ammonia  at  er|uivalent 
concentrations  produced  relatively  little  albumose. 
The  formation  of  peptone  from  albumin  is  effected 
much  more  rapidly  by  animal  pepsin  than  by 
the  proteolytic  enzymes  of  yeast  (cp.  this  .1.,  1915, 
628).  Digestion  carried  out  by  yeast  is  character- 
ised by  the  formation  of  dark  products,  reminiscent 
of  meat  extracts,  which  ofttn  have  a  sharp  flavour 
and  render  the   liquid   yellow  or  even  dark    red. 

—J.  H.  L. 

Carboxylase.      A.   Bau.      Woch.    Bran.,    1915,    32, 

40.5—406. 
The  author  has  repeated  his  recent  tests  for 
carboxylase  in  beer  and  dried  yeasts  (cp.  this  J., 
1915,  1025,  1158),  using  pvTuvic  acid  solutions 
containing  buffer-salts  (cp.  Neuberg,  this  J..  1915, 
1265)  instead  of  pure  solutioas  of  pyruvic  acid 
or  its  sodium  salt.  Carboxylase  was  found  present 
in  three  out  of  the  four  dried  yeasts,  but  none 
was  found  in  beer,  fermenting  wort,  or  wash 
waters  from  yeast.  It  appears  tluref  ore  iiicapaljle 
of  diffusing  from  yeast  cells  into  the  surrounding 
liquid  so  long  as  the  cells  remain  intact. — J.  H.  L-. 

Enzyme  action,  fermentation,  and  growth;  Influence 

of   temperature   and   poisons  on .    O.    Rahn. 

Biochem.  Zeits.,  1916,  72,  351—377.     .1.  Chem. 
.Soc.,   1916,   110,  i.,  29.5—296. 

Tii£  action  of  an  enzyme  on  a  substrate    lias  a 


normal  temperature-coefficient  ;  the  higher  the 
temperature,  the  greater  the  activity.  At  the 
higher  tem|)eratures,  however,  the  "amount  ol 
enzyme  rapidly  diminishes,  and  the  increased 
activity  acts  in  oi)position  to  the  destruction  of 
the  enzyme.  The  rate  of  change  of  the  latter 
process  is  greater  than  its  increased  activity  with 
rise  of  temperature.  At  high  temix-ratures  it  is 
therefore  possible  to  observe  a  great  initial  rate 
of  action,  which  after  a  few  minutes,  or  even 
j  seconds,  tomes  to  a  standstill.  There  is  no 
"  optimal  "  temperature  for  enzymi;  action. 
Enzyme  actions  are,  generally,  incomi)Ute  actions, 
which  can  approach  completion  at  the  lower 
temperatures,  <and  the  end-point  recedes  with 
higher  temperatures.  In  a  fernKnitation  system 
(for  example,  with  yeast  cells)  the  enzymes  are 
inside  the  cells  as  \w\\  as  outside.  The  living  cell, 
however,  pi<oduces  continually  new  quantities 
of  enzyme  to  replace  thos(^  destroyed.  As  the 
temperatvu-e-cociricient  of  cell  destruction  is  high, 
a  point  is  rea.ched  at  which  llie  part  destroyed  is 
no  longer  replaced  entirely  by  that  newly-formed. 
As  a  consequence  the  rate  of  fermentation,  wliich 
at  the  start  is  very  rapid,  quickly  falls  off.  In 
fermentation  produced  by  a  living  cell  there  is  a 
true  optimal  temperature,  and  it  is  that  at  which 
the  rate  of  production  of  new  enzyme  is  equal  to 
the  rate  of  destruction.  Similar  considerations  can 
bo  applied  to  growth.  Poisons  accelerate  botli  the 
rate  of  action  and  r.ite  of  destruction  of  enzymes. 

Grapes;    Autolysis  of .       B.  Pantanelli.  Staz. 

Sperim.  Agrar.  Ital.,   1915,  48,  783—821.    Bull. 
Agric.  Intell.,  1916,  7,  130—1,39. 

Whtcn  mature  grapes  are  hung  in  au-  or  in  air 
containing  a  small  c(uantity  of  chloroform  vapour, 
formalin,  or  thymol,  auto-digesf ion  of  the  albumin 
takes  place  with  the  formation  of  soluble  nitro- 
genous compounds  which  are  not  precipitated 
by  cupric  hydroxide  ;  the  sugars  and  acids  present 
are  decomposed  to  a  slight  extent.  The  quantity  ef 
sugars  and  acids  is  decreased  to  a  considerabln 
extent  when  the  grapes  are  suspended  in  water  free 
from  extraneous  micro-organisms.  Under  anaero- 
bic conditions,  whole  grapes  form  alcohol  by  inter- 
cellular respiration  of  the  sugar  ^vithout  the  inter- 
vention of  alcoholic  ferments.  Mature  grapes 
immersed  in  water  lose  their  .soluble  constituents 
(soluble  nitrogenous  compounds,  sugars,  acids, 
alcohol,  etc.)  and  this  lo.ss  is  increased  .after  tin: 
"death"  of  the  grapes,  thus  facilitating  intra- 
cellular digestion  of  the  albumin,  insoluljle  carbo- 
hydrates, etc.  There  is  greater  dissolution  and 
separation  of  the  substances  suitable  for  use  by 
the  ferments  than  occurs  during  the  pressing 
of  grapes.     (.See  also  this  J.,  1915,  645.) — W.  P.  S. 

Rum;      Micro-orf/nni.fms    of .        R.     Kayser. 

Comptes   rend.',    1916,    162,    647 — 649.  (See' 

also  this  J.,   1915,  505,  975.)  [ 

Two  yeasts  isolated  from  rum,  viz.,  a  bottom- ( 
fermentation  yeast  and  a  Schizosacclutromyces, 
differing  very  widely  in  their  capacity  for  pro- 
ducing higher  alcohols  during  the  f<Tnientafion 
of  cane  molasses  worts,  were  found  to  manifest,  a 
sindlar  difference  in  beet  molasses  worts;  the 
bottom-fermentation  yeast  produced  7 — 10  times 
as  much  higher  alcohols  as  the  Sihiznsacchnrnmycefi. 
By  employing  these  two  ye.asts  together,  seeding 
them  in  <lifferent  amounts  or  one  before  the  other, 
it  is  possil)l(!  to  v.ary  the  yield  of  fermentation 
products  other  than  ethyl  alcohol  between  the 
limits  of  30 — 300  mgrms.  per  100  grms.  of  alcohol. 
By  similar  means  the  manufacturer  of  rum  can 
control  the  production  of  higher  alcohols  and 
esters. — J.  H.  L. 

Liqueurs  ;   Detemiiiuition  of  essential  oils  [csseruxs]' 

in .  A.  Bonis.   Ann.  Falsif.,  1916,  9,  12— H 

The  liqueur  is  distilled  and  the  distillate  is  divided 
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into  two  oqiial  p.arts  ;  in  one  Uio  iodiiii'  valiir  is 
di'tiTiniiU'd  (Kiv  this  J..  I'Jl."),  4i:!).  whilst  tlif  olhor 
portion  serves  for  thi"  graviiuctrii-  drterniination 
of  the  essential  oils  (see  this  J..  1911),  4:i2).  The 
weighed  n'sidue  of  essential  oil  is  then  dissolved 
in  a  mixture  of  aleohol  and  water  so  that  the 
volnnie  anil  lleohol  content  of  the  solution  sh.ill 
be  tlu^  same  as  those  of  the  distillate,  and  the 
iodine  value  is  a^;ain  determined.  The  quantity 
of  essenti.il  oils  in  the  liqueur  in  then  ealeulated 
from  the  ri'sults  ohtained.  It  is  elainu'd  tliat 
the  results  ohtained  are  more  reliahle  th.an  tliose 
found  hy  tlie  iodint>  method  or  hy  the  i^ravimetrie 
method  alone. — W.  1'.  S. 

Liqueurs  ;   Dvtermiiuilion  of  cssnitial  oils  [essences] 
in .  L.  Rennet.  Ann.  Fal.sif.,  ISlKi.  9,  14—16. 

Aniseed  essence  and  (Miart  reuse  essence  (see 
Muttelet,  this  .T.,  lOlli.  4,S2)  liave  iodiae  values 
of  108  and  1  tlti,  respectively;  the  mixtures  of 
essential  oils  distilled  from  liqueurs  prepared  with 
these  essences  have  practically  the  same  values, 
so  that  the  latter  may  lie  used  as  coetlieients  in 
calculating  the  essential  oil  content  of  the  liqueurs. 
For  otlier  liqueurs,  the  iodine  value  or  coetflcient 
will,  of  course,  depend  on  the  nature  of  the  essential 
oils  present  ;  if  this  is  not  known,  or  a  specimen 
of  the  actual  essence  is  not  available  for  the  deter- 
mination, the  essential  oils  may  be  extracted 
from  the  liqueur  as  described  by  yiutt.elet  (loe.  cit.) 
and  their  iodine  value  then  deterniined.  The 
iodine  value  expresses  the  quantity  of  iodine  (in 
grms.)  absorbed  by  1  grm.  of  the  oil. — W.  P.  S. 

lAgueurs  ;   Delermination  of  essential  oils  {essences) 

in .     Peppermint   liqueur.     C.   F.   Muttelet. 

Ann.  Falsif.,   1910,   9,  70—73. 

!  .\  METHOD  described  previou.sly  by  the  author 
1  (this  J.,  191(i,  432)  yields  reliable  results  when 
applied  to  the  determination  of  total  essential  oil 
in  peppermint  liqueur.  Owing  to  the  fact  that 
menthol  does  not  absorb  iodine,  the  official  (French) 
method,  which  depends  on  the  iodine  absorption 
of  the  sample,   is   not  capable   of   indicatmg    the 

Eresence  of  added  menthol  in  this  liqueur.  If, 
owever,  the  essential  oils  are  separated  as  de- 
scribed and  their  iodine  ab.sorption  is  determined, 
the  presence  or  absence  of  added  menthol  is  in- 
dicated.—W.  P.  S. 

Hydrolysis  of  vegetable  proteins  by  papain.  Deleanu. 
See  XIX.\. 

Patents. 

Beer;   Method  of  preparing .     O.  il.  Lamsens, 

Detroit.   Mich.     XJ..S.   Pat.    1.177.117,   Mar.   28, 
191(3.     Date  of  appl..  Apr.  17,  1915. 

By  lowering  the  temperature  of  yeast  whUe  in 
contact  with  beer,  a  sufficient  amount  of  proteo- 
lytic enzymes  is  liberated  from  the  yeast  to  prevent 
coagulation  of  proteins  when  the  lieer  is  chilled. 

—J.  H.  L. 

Sawdust    or    other    materials    containiny    cellulose ; 

Treatment  of to  increase  the  yield  of  alcohol 

and  facilitiile  the  recorerij  of  by-products.     P.  L. 
F.  Nicolai-dot.     Fr.  Pat.  47(5.090,  May  2,  1914. 

In  the  treatment  of  sawdust,  or  other  material 
containing  cellulose,  with  the  object  of  producing 
alcohol  and  organic  by-products,  the  \'apours 
which  escape  when  the  digesters  are  opened  are 
condensed  iu  contact  with  alkaline-earth  car- 
bonates, which  retain  the  acids  but  allow  alde- 
hydes, etc.,  to  pass.  The  large  proportion  of 
organic  acids  remaining  in  the  liquor  in  the 
digesters,  which  hinders  the  fermentation  of  the 
dextrose,  is  almost  entirely  removed  by  vacuum 
distillation.  The  acid  vapours  are  absorbed  iu 
milk  of  lime  in  large  receivers  acting  as  vacumn 
accumulators. — F.  Sp. 


Alcohol  ;    Manufaelure  of  ethyl  - 


■  frotn  cellulosic 


substances.     K.  Gazagne  and  K.  do  Demuth.    Fr. 
Pat.  477,077,  .May  23,   1914. 

Pio.KT.  .s.awdust.  or  similar  material,  is  saccharified 
by  heating  under  pressure  with  mineral  acid,  and 
then  sy.stematically  extracted  with  hot  water  or 
vinasse  in  a  battery  of  extr.action  vessels.  To 
ensure  a  good  fermentation,  complementary 
saccharifiable  matters,  relatively  rich  in  nitrogen 
an<l  phosphorus,  .are  added  to  th<^  ch.arge  in  the 
autoclave,  or  they  may  be  saccharified  seyi.arately 
and  added  to  the  juice  after  extraction.  Before 
fermentation  the  juice  is  neutralised  solely  or  in 
part  with  ammonium  or  alk.ali  hydroxides  or  salts. 
The  yeast  employed  is  specially  acclimatised  to 
jiiices  from  cellulosic  materials  containing  taimins. 

—J.  n.  L. 


Butyl   alcohol:     Production   of - 


Farbenfixbr. 


vorm.    F.    Baver  und   Co.     Ger.   Pat.    289,087, 
Oct.  2,   1914.' 

Molasses  is  fermented  Ijy  Bacillus  bnh/licus. 

—J.  H.  L. 


Plastic  nias.ses  [from  yeast]  ;    Manufacture  of  - 


II,  Bliicher,  Leii^zig,  and  E.  Krause,  Steglitz, 
Germanv.  Eng.  Pat.  11..563.  Aug.  10,  1915. 
Addition  to  Eng.  Pat.  76,  Jan.  1,  1914  (this  J., 
1915.  972). 

See  Ger.  Pat.  289,597  of  1915;  this  .T..  1916,  430. 

Application   of  barlrrial  diastases  to  the  tcrtile  in- 
dustries.    Addition  to  Fr.  Pat.  475,431.     See  V. 


XIXa.— FOODS. 

Milk  ;   Experiments  on  the  prolonijed  pasteurisation 

of .       C.      Barthel.       Kungl.      Land.-Akad. 

Handl.     Tidskr.,     1915,     50.   ^>10— 048.     Bull. 
Agrie.  Intell..   1916,  7,  143—140. 

Experiments  with  the  "  holder  "  process  (see  this 
J.,  1916,  323)  vielded  very  satisfactory  results. 
Heating  milk  at"  145  F.  (03^  C.)  did  not  affect  the 
albumin,  solul)le  phosphates,  or  enzymes,  with 
the  exception  of  amylase,  which  was  destroyed  at 
a  relatively  low  t emperature  ;  about  95  %  of  the 
micro-organisms  in  the  milk  was  destroyed.  MUk 
from  cows  suffering  from  mammary  tubercvilosis 
was  pasteurised  by  the  process  mentioned  a,bove 
and  then  given  to  guinea  pigs  ;  none  of  the  animals 
became  infected.  Other  guinea  pigs  fed  on  the 
non-pasteurised  milk  were  all  attacked  by  tuber- 
culosis.— W.  P.  S. 

jV/i7A-  ;      Detection     of    added    water    in by    a 

simplifie:d  molecular  concentration  constant.  L. 
Mathieu.  Ann.  Fal.sif.,  1910,  9,  45—48. 
Since  recording  results  obtained  previously  (see 
Mathieu  and  Ferre.  this  J..  I!tl4.  214)  the  author 
has  detemiined  the  molecular  concentration  con- 
stant of  93  samples  of  milk  ;  the  maximum  value 
obtained  was  82-2.  the  minimum.  729.  The 
higher  value  is  generally  found  during  the  summer, 
ami  it  is  recommended  that  the  maximum  limit 
should  be  fixed  at  83  instead  of  79  as  found  m  the 
first  set  of  experiments. — W.  P.  S. 

Fat  in  milk  ;   Influence  of  the  proportion  of -on 

that  of  the  solids-not-fai.  C.  Porcher.  Ann. 
Falsif.,  1915,  8,  385—397. 
.Successive  fractions  of  milk  from  the  same  milk- 
ing show  progressive  increase  ui  the  amount  of  fat 
and  decrease  in  the  amount  of  solids-not-fat.  The 
wide  variations  between  the  extreme  figures  are 
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gfreaUy  reduced  by  calculating  the  solids-not-f&t 
upon  the  fat-free  milk  by  means  of  the  formula  : — 

^  Y  X 1000 


1000-(Ft-0.92)' 
where  X  represents  the  corrected  solids-not- 
fat.  Y  the  crude  solids-uot-fat.  F  the  fjit  of 
sp.iir.  0  !'2,  per  litre  of  milk.  For  exiimi>le,  the 
crude  solids-uot-fiit  in  the  fractions  of  one  sample 
of  milk  runired  from  107- l:i  to  100  ti"),  the  corre- 
sponding corrected  tisjurcs  liein^  10i»:{l  and  105-50. 
This  correction  should  always  he  made  when  draw- 
mg  deductions  as  to  the  wateriuij  of  milk. — (.".  A.  M. 

Fat  in  cream  ;    Determination  of - 


.     L.  Lindet. 
Ann.  Falsif..  1915,  8,  '291—294. 

One  drop  of  the  cream  (about  004  c.c.)  is  de- 
Uvered  from  a  standardised  pipette  on  to  the 
surface  of  a  piece  of  paper.  At  the  same  time  ten 
weighed  particles  of  butter  freed  from  water  (about 
001  grm.  each)  are  placed  at  intervals  on  the 
surface  of  a  second  piece  of  paper  from  the  same 
sheet,  and  the  two  pieces  are  left  for  2  to  3  hours 
in  an  oven  at  105-  C.  The  diameters  of  the  stains 
are  then  measured,  in  two  directions  if  necessary, 
and  the  proportion  of  fat  in  the  cream  calculated 
from  the  relative  areas.  For  example,  if  the  ten 
pieces  of  butt«r  weighed  01 02  grm.  and  the  stains 
covered  a  total  area  of  9(5-75  sq.  cm..  0  001  grm. 
of  butter  covered  0-948  sq.  cm.  Then  if  the 
stain  from  the  cream  (0044  c.c.)  covered  an  area 
of  0-60  sq.  cm.,  the  cream  contained  00101  grm. 
of  fat  (=22-9%).  The  method  is  not  applicable 
to  milk  or  cheese. — C.  A.  M. 

Indole  in  cheese.     V.  E.  Nelson.     J.  Biol.  Chem., 
1916,   24,  533—536. 

I.NDOIJ3  was  found  in  minute  quantities  in  Lim- 
burger  and  Camembert  cheese,  and  in  the  former 
phenolic  substances  were  also  present.  In  no 
cheeses  was  scatole  detected,  and  in  other  varieties 
than  the  above,  such  as  Cheddar,  Swiss,  etc.,  indole 
%va3  likewise  absent.  The  presence  of  indole  seems 
not  to  be  due  to  the  B.  acidi  lactis  or  B.  bulgaricua, 
since  when  these  organisms  were  grown  in  a 
medium  containing  tr>-ptophane  no  indole  was 
formed. — G.  F.  M. 

Vegetable  proteins;    Hydrolysis  of by  papain. 

N.   T.    Deleanu.      Bull.    Sci.  Acad.    Roumanie, 

1915—1916,  4,  207—216.    J  Chem.  Soc,  1916, 
110,  i.,  296. 

V.VBlous  vegetable  proteins  when  heated  rapidly 
with  papain  are  hydrolysed,  and  yield  proteose, 
peptones,  and  amino-acids.  Some  of  the  proteins 
can  be  degraded  into  amino-acids  at  any  tempera- 
ture, whereas  in  the  case  of  others  the  hydrolysis 
only  takes  place  at  medium  temperatures  not 
exceeding  45"  C.  Coagulated  proteins  are  attacked 
with  greater  difficulty  than  the  uncoagulated, 
but  the  products  of  degradation  are  the  same  in 
both  eases.  Animal  proteins,  either  coagulated  or 
dried,  are  not  attacked  l)y  papain,  The  proteins 
of  seeds  of  lupins,  when  treated  with  papain,  do 
not  yield  arginine,  as  they  do  on  autoly.sis  or 
germination. 

Spices  ;     Analysis   of  ■ 


C.    Arragon.       Ann. 
Falsif.,   1915,   8,  345—346. 

Water  : — 20  grms.  of  the  spice  is  distilled  with 
60  c.c.  of  oil  of  turpentine  (b.pt.  140'  to  160' C), 
and  the  di.stillate  collected  in  a  narrow  i-ylindrical 
vessel,  holding  about  50  c.c.  and  graduated  in 
twentieths  of  a  c.c.  j\iter  centrifuging  for  15 
mins.  the  vessel  is  immersed  in  water  at  15°  C, 
and  the  volume  of  water  read.  Essential  oil  and 
fat  : — 10  grms.  of  the  powdered  spice  is  dried  for 
6  hours  over  sulphuric  acid  in  a  desiccator,  and 
extracted  with  anhydrous  ether.  The  extract  is 
slowly    distilled    (1    drop    per    second)    until    the 


residue  is  of  syrupy  consistence,  and  the  remainder 

of  the  ether  is  tlun  expelled  by  gently  warming 
the  llask  and  introducing  a  current  of  air. 
The  residue  of  essential  oil  and  fat  Ls  weighed, 
and  the  former  removed  by  disi illation  with  steam 
Starch  ; — 2  grms.  ()f  the  spice  is  boiled  for  1  J  hours 
bi-ni-atli  a  rellux  condi-nser  witli  150  c.c.  of  watci- 
and  15  ce.  of  liytlro,-liloric-  ai-id  (sp.  gr.  1-125). 
After  i-ooling.  tin-  liquid  is  neutralised  with  10% 
sodium  hydroxide  solution,  treatid  with  5  c.c.  of 
basic  lead  acetate  solution,  made  up  to  250  c.c. 
and  liltered.  and  25  c.c.  of  the  liltrate  boiled  with 
60  c.c.  of  Fehling's  solution  and  (!0  <-.c.  of  water. 
The  amount  of  dextro.sc  found  nuiltiplied  by  0-90 
gives  the  (piantity  of  reducing  substances  cal- 
culated as  starch. — C.  A.  M. 

Determination   of   nitrogen    in   saffron   as    a   means 
of  detecting  adtilteratiun.     Picrlot.     See  IV. 

Glycerol  and  other  alcohols  as  nutriment  for  yeast. 
Bokorny.     See  XVIII. 

Protein  and  proteolytic  enzymes  of  yeast.    Bokorny. 
See  XVIII. 


P.\TENT.S. 

Pectous    compounds  ;      Manufacture    of  - 


B 


Douglas.   Rochester,   N.Y.,   U.S.A.      Eng.    Pat. 
0497,  April  30,    1915. 

To  prevent  starch  producing  a  turbidity  in  con 
centrated  pectin  solution  (see  Eng.  Pat.  12,43! 
of  1913  ;  this  J.,  1914,  763),  the  latter,  before  con 
centration,  is  treated  at  135°  F.  (57°  C.)  with  a 
suitable  quantity  of  malt  extract  until  the  stard: 
is  converted.  The  solution  is  then  filtered  and 
concentrated. — W.  P.  S. 

Roots    and    rhizomes    containing    sugar  ;      Produc 

manufactured  by  roasting .     J.  Giband  anc 

O.  I.  Bang.     Ft.  Pat.  477,284,  Jan.  13,  1915. 

Claim  is  made  to  a  product  prepared  by  roasting 
beetroots,     Jerusalem    artichokes,     carrots,    etc. 
with  or  without  coffee,  it  may  be  consumed  in  thi 
form  of  aqueous  infusions. — J.  H.  L. 

Beverage    extracts  ;     Manufacture   of .     J.    L 

Kellogg.  Battle  Creek.  Mich.,  U.S.A.    Eng.  Pat 
349,  Jan.  8,  1915.  Under  Int.  Conv.,  Jan.  28,1914 

See  U.S.  Pat.  1,097,720  of  1914  ;  this  J.,  1914,  803 

Milk  ;     Preparation   of   dried .     Casein,   Ltd 

Fr.   Pat.   476,719,   Dec.    11,   1914.      Under  Int 
Conv.,  July  1,  1914. 

See  Eng.  Pat.  1409  of  1914  ;   this  J.,  1915,  149. 


XIXb.— WATER  PURIFICATION  ;   SANITATIGN 

Water ;    Indicators  for  the   determination  of  tern 

porary  hardness  in  .    J.  F.  Norton  and  H.  I 

Knowles.    J.iVmer.Chem.SoclOie,  88,  877—884 

Comparative  experiments  with  methyl  red,  sodiun 
alizarinsulphonate,  methyl  orange,  lacmoid 
phenac-etolin,  and  "  butter-yellow  "  (dimethyl 
aminoazobenzene)  on  waters  of  known  com 
position  showed  that  the  bicarbonate  alkaliaitj 
(temporary  hardness)  is  best  determined  IJ! 
titration  in  presence  of  the  last-named  indicator 
The  titration  is  performed  so  that  the  colou 
matches  that  of  a  standard  (containing  the  sani' 
amount  of  indicator)  which  is  prepared  by  addiiij 
01  c.c.  of  an  alcoholic  solution  of  "  butter-yellow  ' 
(2  :  1000)  and  0-40  c.c.  of  AV50  sulphuric  acid  t. 
100  c.c.  of  distilled  water.  Lacmoid  gave  the 
best  results  in  the  presence  of  alum,  but  low  value 
in  determining  bicarboiiates  ;  its  use  is  not  recom 
mended  where  the  alkalinity  exceeds  100  parts  jx- 
million. — F.  Sodn. 
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Night-soil ;      Trcalnient     of   .       F.    Garrigoii, 

Comptosrend.,  1916,  162,  649— 651. 

The  following  proross  h.as  given  .«atisfar(ory 
results  on  a  .^niall  sralo,  r.r/.,  in  vessels  of  1  riihic 
metro  capacity.  Tho  liquid  and  solid  portions 
arc  treated  separately.  The  urine  is  fermented 
until  the  virea  and  purine  compounds  have  been 
transformed  into  nmmoniuni  carbonate,  and  this  is 
then  decomposed  by  addition  of  finely  powdered 
calcium  sulphate.  Tlie  calcium  carbonate  formed 
is  allowed  to  subside  and  the  supernatant  liquid, 
which  is  free  from  disagreeable  odour,  may  be 
ooncentr.itcd  for  the  recovery  of  ammonium 
sulphate.  The  calcuim  carbonate  sludge  contains 
organic  matter  and  may  be  used  as  a  fertiliser. 
The  solid  matters  of  the  sewage,  after  being  com- 
pressed if  necessary,  are  heated  in  an  autoclave 
for  15  mins.  at  140° — 1.50°  C.  The  steam  is  then 
allowed  to  escape  through  condensing  coils,  and 
the  ammonia  carried  off  with  it  is  absorbed  in  acid. 
The  residue  in  the  autoclave  forms  a  dry  pulveru- 
lent fertiliser  and  is  quite  sterile. — J.  H.  L. 

Patents. 

Sewage;   Tanks  for  the  purification  of .     G.  W- 

and  .T.   F.   Naylor,   Denbv    Dale,   Yorks.     Kng. 
Pat..  1»S70,   July  7,   1915.' 

In  tank^  for  the  purification  of  sewage  wherein  air 
is  forced  through  porous  tiles,  the  latter  are 
arranged  at  the  bottom  of  the  tank  in  continuous 
rows,  curves,  or  circles  in  such  a  manner  as  to 
enclose  areas  which  are  available  for  the  deposition 
of  sludge.— W.  P.  S. 

L.    M. 


Purifying    liquids:     Apparatus   for 

Booth,    Plainfleld,    N.J.     U.S.     Pat.    1,177,167, 
Mar.  28,  1916.     Date  of  appl.,  June  30,  1914. 

A  CYLINDRICAL  tank  is  provided  with  a  segmental 
reaction  compartment  in  its  upper  portion,  the 
lower  part  of  the  tank,  which  is  of  relatively  large 
.'ross-sectional  area,  being  employed  as  settling 
jpace.  A  pipe  or  conduit  discharges  the  liquid 
rom  the  reaction  compartment  at  a  point  near 
;he  bottom  of  the  settlinc  compartment. 

—J.  B.  C.  K. 

I'iUering  cells;     Maiiufaclurc   of .     A.    Ham- 

hloch.    Andernach.    and    C.    ilordziol,    Coblenz. 
Ger.  Pat.  290,961,  May  7,  1915. 

^Onocs  lava,  with  or  without  addition  of  pumice 
irgrog  (burnt  fireclay)  and  substance.s  such  as  clay, 
ime,  or  magnesia,  capable  of  improving  the 
ilasticity.  is  mixed  with  trass  mortar,  moulded, 
ind  burnt.  The  cells  thus  produced  h.ive  con- 
iderable  strength  and  are  specially  suitable  for 
iltering  drinking  water. — A.  S. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 

SUBSTANCES  ;    ESSENTIAL  OILS. 

Morphine     hydrochloride,     slaxdardised     morphine 
hydrochloride    solution,     and    morphine    syrup  ; 

Analysis   of .     il.    Frangois   and    E.    Luce. 

Ann.  Falsif.,   1916,   9,  83—90. 

N"  addition  to  the  determination  of  moisture  and 
lorphine  in  morphine  hydrochloride,  it  is  recom- 
londed  that  the  hydrochloric  acid  be  also  deter- 
tined,  since  this  will  give  the  molecular  weight 
t  the  base  and  indicate  whether  or  not  other 
rganic  bases  are  present.  The  hydrochloric  acid 
i  determined  by  titrating  a  solution  of  the  dried 
implewith  silver  nitrate,  using  potassium  chro- 
late  as  indicator.  The  strength  of  morphine 
ydrochloride  solution  mav  be  determined  bv 
vaporating  from  20  to  40  c.c.  of  the  sample, 
nd  weighing  the  residue  after  it  has  been  dried 
t  100^  C.  for  2  hours  ;  a  determination  of  the 
ydrochloric  acid  is  also  of  advantage  in  this  case. 


A  method  proposed  for  separationof  morphine  (for 
thepurposeof  identification)  from  morphine  syrup 
depends  on  the  formation  of  morphine  periodide. 
50  grms.  of  the  syrup,  50  grms.  ot  water.  20  grms. 
of  sodium  sulphate,  and  0-5  grm.  of  fineh'-divided 
asbestos  are  placed  in  a  flask  and  50  c.c.  of  A'  /lO 
iodine  solution  is  added.  The  mr)rphine  periodide 
formed  adheres  to  the  asbestos  and.  after  iU)  mins., 
the  latter  is  collected  on  a  cotton-wool  filter,  the 
periodide  then  dissolved  in  sulphurous  acid,  the 
solution  rendered  slightly  ammoniacal,  and  the 
morphine  extracted  with  amyl  alcohol.  The  amyl 
alcohol  solution  is  shaken  with  dilute  hydrochloric 
acid,  tho  acid  solution  is  separated  and  evaporated, 
and  the  usual  tests  are  applied  to  the  residue.  To 
determine  morphine  in  morphine  syrup,  10  c.c.  ot 
the  sample  is  treated  with  1  c.c.  of  A'/IO  iodine 
solution  ;  after  5  mins.,  1  c.c.  of  concentrated 
ammoni.T.  is  added  and,  after  a  further  45  mins., 
the  brown-red  coloration  is  compared  with  that 
produced  under  the  same  conditions  by  10  c.c. 
of  a  syrup  ot  known  morphine  content. — -W.  P.  S. 

Cinchona  alkaloids  ;  Variation  of  the  tnutual  in- 
fluence of on  their  optical  rotatory  power  as 

a  function  of  the  tevipcrature.  C.  Montemartini, 
and  F.  Bovini.  Gaz.  Chim.  Ital.,  1916,  46,  I., 
153—171. 

If  two  cinchona  alkaloids  be  present  together 
in  solution,  either  in  the  free  state  or  as  salts  of  the 
same  acid,  the  rotatory  power  of  the  mixture  at 
the  ordinary  temperature  is  not  equal  to  the  sum 
ot  the  rotatory  powers  of  the  two  components.  If 
by  varying  the  conditions  this  mutual  influence 
could  be  annulled,  it  would  be  possible  from  deter- 
minations of  the  rotatory  powers  of  different  salts 
of  a  mixture  ot  cinchona  alkaloids,  to  calculate  the 
proportions  ot  the  various  alkaloids  present. 
With  this  object  in  view  the  authors  undertook  the 
determination  of  the  rotatory  powers  ot  the  various 
cinchona  alkaloids  and  their  salts,  alone  and  in 
admixture,  at  different  temperatures,  in  order  to 
ascertain  if  at  a  particular  temperature  the  observed 
and  calculated  rotatory  powers  ot  the  mixtures 
were  identical.  Experiments  with  the  dihydro- 
chlorides  and  bisulphates  of  quinine  and  cinchonine 
are  described  in  the  present  paper.  The  results 
obtained  show  that  the  specific  rotatory  power  ot 
the  alkaloid  salts  mentioned  decreases  with  rise 
of  temperature,  as  also  does  the  difference  between 
the  observed  and  calculated  rotatory  powers  in 
the  case  ot  the  mixtures.  With  the  dihydro- 
chlorides  this  difference  is  negligible  at  about  91"  C, 
but  in  the  case  ot  the  bisulphates.  a  notable 
difference  between  the  observed  and  calculated 
values  persists  even  at  the  higher  temperatures. 

— A.  S. 

Digitalis  seeds;  Glucosides  of -and  their  de- 
composition products.  H.  KiUani.  Ber.,  1916, 
49,  701—721. 

The  following  method  is  simpler  and  cheajjer  than 
the  author's  earlier  method  (this  J.,  1901.  1234) 
tor  the  (reparation  and  isolation  ot  Digitalis  glucos- 
ides. One  part  ot  DigifaUnum  germanicum  is 
dissolved  in  4  parts  ot  water,  and  the  solution  is 
mixed  first  with  0  -8  part  ot  95  °o  alcohol  and  then 
with  amyl  alcohol  (10  <-.c.  for  each  100  grms.  of 
Dig.  gcrman.).  and  allowed  to  stand.  After  24 
houi-s  the  pasty  mass  is  transferred  to  a  large 
suction  filter,  avoiding  agitation.  The  residue  on 
the  filter  is  washed  with  a  small  quantity  ot  water 
to  which  10  °„  of  alcohol  by  weight  is  added,  and 
dried  on  a  porous  plate  in  vacuo.  The  yield  ot 
crude  digitonin  is  44 — 45  "o-  The  mother  Uquor 
is  evaporated  at  35°  C,  the  residue  dried  in  vacuo, 
warmed  gently  with  4  parts  of  95  °o  alcohol,  cooled, 
and  2  parts  of  ether  added  gradually,  w'ith  constant 
agitation.  After  36 — 48  liours  the  supernatant 
solution   is   separated   and    treated   as   described 
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previoiislv  (this  J..  1014.  1071)  for  the  recovery  of 
Di(ritiiliiiiim  rrriim.  The  crude  dietitoiiin  is  dis- 
solved in  ."i  parts  of  tioiliuf;  S.'>"o  alcohol,  allowed 
to  crvstallise.  and  the  crystals  (A)  sepai-ated  after 
2  days  and  washed  with  S,")",,  aUohol.  The 
niotlier-liqiior  is  eva|iorat<'d.  the  residue  dissolved 
in  ti  ivirts  of  .">0"u  alcohol,  the  solution  allowed  to 
stand  for  S  days,  and  the  deposit  (B)  which  forms 
is  sejMii-ated.  The  crystals  (A)  are  di'icd  in  vacuo, 
dissolved  in  10  part.s  of  ")0"„  alcohol,  and  the 
solution  alliiwi-d  to  crystallise.  The  crust  (A,), 
compose*!  of  •rdatinous  siranules.  which  separates 
at  first  (24  hours)  is  reniovtHl.  and  after  a  fvirther 
period  of  scveiiil  days  the  digitoniu  crystals  are 
sepijrated  and  purified  l>y  washini;  witli  ;")()"„ 
alcohol.  The  evaporation  residiu>  of  the  mother 
liquor  when  dissolviKl  in  r>0'\,  alcol\ol  and  treated 
again  as  described,  yields  a  trraiuilar  cru.st  {A.) 
and  a  further  quantity  of  ditritonin.  The  deposit 
(B)  and  crusts  (A,  and  A..),  dried  in  vacuo,  are  dis- 
solved in  It  parts  of  hot  tW",,  methyl  alcohol. 
On  cooling,  pure  gitonin  (see  Windaiis  and  .Sclineck- 
enbui-ger,  this  J..  1!M:i.  IKSS)  se{)arates.  The  mother 
liquor  is  evaporated  at  35"  C.  and  the  residue 
dis.solved  hy  treating  fii'st  with  (i  parts  of  pure 
methvl  alcohol  and  then  adding  4  parts  of  water, 
and  "warming.  On  standing,  a  new  glucoside 
sepjirates  from  the  solution.  It  sinters  at  220°  C, 
and  melts  at  225" — 230°  C,  and  is  si>aringly 
soluble  in  S50u  alcohol,  even  on  boiling. 

The  preparation  of  the  methyl  and  ethyl  esters 
of  digitogenic  acid  is  described  ;  the  analytical 
results  for  these  estei-s  indicate  that  their  formation 
is  accompanied  by  elimination  of  a  third  molecule 
of  water  in  addition  to  the  two  corresponding  to 
the  normal  esterilication  process.  By  the  oxida- 
tion of  digitogenic  acid  with  a  hot  mixture  of 
chromic  and  sulphuric  acids,  a  crystalline  tribasic 
acid,  t'itlI;iO;.  was  obtained,  together  mth  at 
least   two  other  acids. — A.  S. 

Lemongrass  oil ;   Cilral  content  of .     Perf.  and 

Essent.  Oil  Rec,  1916,  7,  95. 
BolRBON  lemongrass  oil  of  sp.gr.  0-889  and 
citral  content  78  °o- after  keeping  tlu-ee  years  in  a 
pre\-iously  opened  tin  and  also  in  a  tin  not  previ- 
ously opened-showcd  a  dimiimtion  of  cilral  content 
to  00 "o  and  t58";,  respectively,  the  specific  gravity 
inireasiug  to  0-895  and  0-892.  Cochin  lemongrass 
oil  on  keeping  showed  a  similar  duninution  of  cilral 
content,  whilst  the  increase  in  specific  gravity  was 
still  more  pronounc-i-d.  To  prevent  such  changes 
lemongrass  oil  should  be  thoroughly  dried  before 
storage  and  be  kept  in  completely  filled  vessels 
without  access  of  light  or  air. — T.  ('. 
Geranium  oils  ;    Distintfiiiiihing  tests  for  Algerian 

and  Bonrt)on .      I'erf.  and  Essent.  Oil  Rec, 

1910.  7,  91. 
The  principal  i-haracters  by  which  Algerian  and 
Bourbfin  geranhim  oils  may  be  distinguished  are 
tlie  specif i<-  gravity,  the  pen-entage  of  esters,  tlie 
refractive  index,  and  the  ratio  of  citronelhil  to 
total  alcohols.  Algerian  oU  has  usually  sp.gr. 
0-897  to  0-902,  whilst  Bourbon  oil  has  sp.gr.  0-888 
to  0-S9ti.  the  lower  sjjei-ific  gravity  of  the  latter 
being  probably  due  to  the  higher  proportion  of 
i-itronellol  esters  present.  .Vlgerian  oil  contains 
usually  21  "o  to  20";,  of  esters,  whilst  tlie  finest 
Bourbon  oil  contains  2!)"„  to  38"„  ;  the  ri^fractivc 
index  of  the  former  oil  is  usually  nf«r  to  1-470, 
whilst  that  of  the  latter  is  usually  below  1-400. 
.•\lgerian  oil  lontains  74 "„  of  total  alcohols,  in- 
cluding 33%  of  citronellol,  whilst  Bourbon  oil 
contains  73";,  of  total  alcohols,  with  44 "„  of 
citronellol.— T.  C. 

/■:  wall/ III  us    Smilhii  ;     Essential    oil    of froTn 

various  forms  of  grotrlh.  II.  fi.  .Smith.  J.  Roy. 
Soc.  New  South  Wales,  1915.  49,  158 — 168. 
.1.  Chem.  Soc,  1910,  110,  i.,  272—273. 

As  the  time  seem-s  to  be  appnjaching  when  a  choice 


will  have  to  be  made  of  the  best  species  of  eucalypf  s 
for  cultivation,  attention  is  called  to  E.  Stnilhii, 
the  leaves  of  which  produce  one  of  the  best  cineol- 
pinene  eucalyptus  oils  yet  examined.  The  tree  is 
vahu'lcss  for  timber,  but  isremark.-ilily  vigorous.and 
seems  to  llourish  after  repeated  loppiiig.s.  Indeed, 
it  is  best  to  ciiUi\ale  the  "  suc-kc-rs  "  uliich  rapidly 
gl-ow  out  of  the  stumps  of  the  felled  niatcu-e  trees, 
as  these  produce  more  leaves  and  are  more  easily 
harvested.  The  oil  contains  a  vc-ry  high  per- 
centage of  cineol,  also  pinenc-,  a  phenol  (rf-eudesniol, 
m.pt.  79'  ('.),  a  parallin  (m.pt.  <i4°  (\),  a  small 
quantity  of  estei-s  .-md  of  a  sesquiterpene,  and  a 
small  amount  of  volatile  aldehydes  which  soon 
dis;i])pear  and  change-  into  agrc-ealilc  sweet liriar- 
like  perfumes.  The  oil  is  almost  frc^e  fniiii 
objectionable  constituents,  and  may  be  piuitied 
without  distillation,  mc-rcly  by  shaking  it  with  very 
dilute-  sulphuric  acid  for  some  houi-s  and  then  with 
anhydrous  sodium  carbonate.  ('ulti\ated  1rcc:s 
can  be  profitably  cut  at  three  years  old,  and  then 
every  two  years.  • 

Essential  oils  ;    Determination  of  the  iodine  value 

of .     R.    Marcille.      Ann.    Falsif.,    1910.    9, 

6—11. 

I)etkr.uin-.\tion.S  of  the  iodine  value  of  a  large 
number  of  essential  oils,  under  the  conditions  given 
previously  (see  this  J.,  1!U5,  443),  showed  that 
exposure  to  light  has  a  considerable  influence  nii 
the  iodine  absorption.  Inthe  cases  of  aniseed  and 
star-aniseed  oils  the  iodine  value  was  liigher  when 
the  mi.xturo  of  oil  and  Hiibl  rcmgent  was  exposed 
to  light  than  when  the  absorption  took  plac-e  in 
the  dark.  With  all  other  oils  (liergamol.  orange, 
cinnamon,  caraway,  lemon,  coriander,  cumin, 
eucalyptus,  juniper,  clove,  hyssop,  balm-mini, 
mint,  neroli,  turpentine),  e~xposure  to  light 
dizninished  the  iodine  value.  Oil  of  fennel  some- 
times showed  a  higher  iodine  value  wht-n  the 
reacting  mixture  was  exposed  to  dilTused  light. 
In  the  case  of  aniseed  oil  the  iodine  value  was  I'M) 
in  the  dark  and  T84  in  bright  light  ;  the  decrease 
in  the  value  for  the  other  oils  in  some  cases 
amounted  to  over  50%  of  the  value  determined  in 
tile  dark.  In  determining  the  iodine  value  of 
essential  oils,  the  time  of  contact  with  theHiilil 
reagent  should  be  prolonged  for  more  than  3 
hours  ;  12  hours'  ccmt.iit  is  recommended. 
Attention  is  drawn  to  the  fact  thai  the  iodine 
value:  decreases  when  an  essential  oil  is  kept  for 
some  time  exposed  to  ,air  and  light  ;  the  iodine 
value  ol  a  specimen  of  aniseed  c)il  fell  from  1-25  to 
0-24  when  the  oil  wiis  kc-pt  in  a  tliin  layer  in  a 
corked  flask  for  (i  months. — W.  P.  H. 

ta-,Sulj)hoiiic  acids  of  p-aminophenyl  salicylate  and 
thiir  derivatives.  3.  Abelin  and  M.  Perelstein. , 
Annalen,   1910,  411,  210—244.  ; 

cj-SuLPHONlc  acids  of  amines,  having  the  general 
formula  R-NlI-CIIIl'O-.SOjU,  (in  which  R- 
alkyl  or  aryl,  R'  =hydrogen,  alkyl,  or  aryl)  are 
most  ea.sily  obtained  by  treating  aldehyde  or 
ketone  Ijisulphitos  with  amines.  The  addition 
of  sodium  acetate  assists  the  reaction,  but  it  ninst 
not  be  used  if  the  product  is  sensitive  to  alkali. 
Primary  amines  react  more  readily  than 
secondarv  amines.  Of  the  two  possible  formula-, 
R  Nil  (  lIR'.SOjH  and  R-NH CHK'-O  .SO,H,  the- 
latter  is  the  more  probable  on  the  following 
grounds  :  ( 1 )  The  produ(-ts  of  reduc-tion  with 
metal  and  acids  reduce  indigo-carmine  stronglj 
on  warming,  probablv  owing  tx)  the  formation  ol 
sulphoxylates.  (2)  The  — O-KOjNa  group  i.' 
easily  replaced  by  the  • — ON  radicle.  (3)  The 
alkyiene  radie-le  is  easily  split  olT  in  the  form  ol 
an  aldehyde,  e.g.,  cj-methylsulphonic  acitls  ami 
their  .salts  give  Schryver's  reaction  for  form- 
aldehyde (this  J.,  1909,  956).  p-Aminopheniii 
salicylate  i,i-methijl.<nili)honic  acid  is  prepared  by 
heating  on  the  water  bath  10  grms.  of  p-aminosalol, 
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suspended  in  a  little  water,  and  a  concentrated 
solution  of  SO — 100  pnns.  <if  formaldehyde  .sodium- 
bi-sidpliile.  until  (■oiu])lete  sohilion  takes  i)laee. 
The  .sodium  s,ilt  of  the  arid  separate.s  oti  cooliii!.;, 
and  yi<'lds  tlie  acid  when  aeidilied.  If  forni.s 
colourless  needles,  insohiide  in  water,  deeomiio.sing 
at  i;54''C  Its  alkali  s;i.!ts  are  strong  Ijacterieides, 
owing  to  the  separation  of  formaldehyde.  They 
also  increase  the  soliihilily  in  water  of  v;ii-ious 
xanthine  derivatives,  c.f/.,  caiTeine.  theophylline. 
Tlie  acid  forms  .s;ilts  with  various  orgaiue  liases, 
but  when  tri'aled  with  antip\  rine,  sulphvir  dioxide 
is  evolved,  and  the  compound  olilained  is  a  salt 
of  the  acid  with  ;j-aminosiilol.  An  attempt  to 
prepare  the  acid  by  condcnisinc;  salicylic  acid 
with  /j-amino])henol-w-methylsulphomc  acid  in 
the  presenci'  of  phosphorus  oxyeliloride,  failed 
owing  to  the  reaction  lietwecn  the  two  latter  on 
heating.  The  staliility  of  the  <u-alkyl-  or 
aryl-sulphonic  acids  of  aromatic  amines  decreases 
with  increasing  molecular  weight  of  the  aldehyde 
component. — F.  Sp. 

Analysis  of  spices.    Arragon.    Sec  XIXa. 

P.\  TENTS. 

Thtrapiuiir    conijiomnls    [rhtonili)iOf(iIer(i»iidc    (nid 

butylrhloraliiiovdli'riimide]  ;    Manufaclure  of . 

J.  Longman.  London.  Eng.Pat.ollU.Apr.  1,  1915. 

Chlor.\usovaler.\mide  is  prepared  by  heating 
a  mixture  of  isovaleramide.  2(5,  and  chloral 
hydrate.  43-4  grms..  at  90' — 95^  C.  for  1  hour; 
the  mixture  first  melts  and  then  re-solidifies. 
The  product  is  re-crystallised  from  benzene  ;  it 
melts  at  135° — 136°  C,  is  slightly  .soluble  in  water 
and  readily  soluble  in  alcohol  and  in  ether.  The 
corresponding  Iiutylchloral  compound  is  obtained 
by  heating  a  mixture  of  isovalerandde,  25.  and 
butylchloral  hydrate,  49  grms.,  at  105° — 113' C. 
for  90  mins.  The  product,  re-crystallised  from 
benzene,  melts  at  120" — 127^  C,  and  is  soluble  in 
ether  and  alcohol,  but  only  with  difficulty  in  water. 
Both  these  compounds  possess  sedative  but  not 
hypnotic  properties. — W.  P.  S. 

Perfumes  ;   Eulrciction  of a»d  their  sxibsequent 

incoriioration  in  various  bodies.  E.  I^ndry, 
Deroy  Fils  Ainc"-,  and  J.  Rennotte.  Fr.  Pat. 
477,207,   June  8,    1914. 

EsTBACTiox  is  effected  by  liquid  carbon  dioxide 
or  a  similar  non-poisonous,  inodorous  sidjstance 
which  is  gaseous  at  ordinary  temperatures.  By 
evaporating  oft  the  solvent  at  a  low  temperature 
the  loss  of  perfume  or  essence  is  reduced  to  a 
minimum.  Where  desired,  as  for  instance  with 
coffee,  the  extract  thus  obtained  is  mixed  with  an 
aqueous  extract  of  the  residue  from  the  carbon 
dioxide  treatment. — B.  V.  S. 

Hydroxy -eompoutuls  ;    Process  of  Ircaline/ wUh 


acetylene  and  neic  industrial  products  [diolefines] 
arisimi  therefrom.  G.  Boiteau.  Fr.  Pat.  477,560, 
Feb.   10,   1914. 

The  action  of  acetylene  on  hydroxy-compounds, 
particidarly  alcohols,  by  heating  in  the  presence 
of  a  catalyst  such  as  a  mercury  salt,  produces 
ethers  which  have  not  so  far  found  industrial 
appUcation.  By  dehydrating  these  ethers,  for 
instance  by  heating  them  with  varioxis  oxides, 
silicates,  sulphates,  or  phosphates,  useful  sub- 
stances are  obtained,  some  of  which  are  new. 
From  primary  and  secondary  alcohols  diolefines 
are  obtained.  For  example,  methyl  alcohol  and 
acetylene  give  CiHmO,,  which  on  dehydration 
OSes  2  mols.  of  water,  giving  butadiene. — B.  V.  8. 

Farb  en- 


temperatures  either  as  such  or  iu  concentrated 
aijueous  solution,  the  ammonia  always  being  kept 
in  excess.  Good  yields  of  aipieous  solutions  of 
aldehydi'-ainmonia  are  obtained.  Th<'  compound 
may  be  used  as  .an  accelerator  in  the  \ulcanisiition 
of  natural  or  synthetic  rubber. — F.  W.  A. 

Salts  of  fait)/   acids  ;     Process  for  producing  - 


Aldehyde-ammonia  ;    Preparation  of—  _ 

fabr.  vorm.  F.  Baver  und  Co.    Ger.  Pat.  290,808, 
Apr.  30,  1914. 

Ammonia   and   acetaldehyde   are   mixed   at   low 


■\.  Kderer,  Wildau.  Assignor  to  Hol/.verkoldungs- 
Ind.  A.-G.,  Constance,  (iermanv.  U.S.  Pat. 
l,178,223.Apr.4,191ti.  Date  of  appi;,Apr.ti,1914. 

See  Ger.  Pat.  272, 03()  of  1913  ;    this  J.,  1914,  568. 

J'reparaiion     of    sul>.'itiluted    quinolinc-i-carhoxyUc 
acids.     Ger.   Pat.  290,703.     See  III. 

Preparation   of  selenophthaleins  and  their  htibujen- 
derivatives.     Ger.  Pat.  290,540.     See  IV. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 

Exposure  in  pJtotography  ;    Process  for  red%iction  of 

time  of .    L.  I'aris  and  G.  Picard.    Fr.  Pat. 

477,173,  May  29,   1914. 

Phosphorescent  substances,  such  as  calcium 
and  zinc  sulphides,  are  either  incorporated  in  the 
sensitive  film  or  emulsified  with  gelatin  or  a  varnish 
and  coated  on  the  sensitive  surface  or  on  a  separate 
support. — B.  V.  S. 

Local     reduction,     intensification    or    colouriny     of 

phntrKfruphic  ima(ies  ;   Process  for .     Klimsch 

u.  Co!, Frankfort."  Ger.  Pat.  290,719,  Nov. 29,1913. 

Solutions  of  the  reciuired  reagents  are  made, 
either  in  a  viscous  sohent  or  in  aqueous  solution, 
thickened  by  the  addition  of  substances  such  as 
gum  arable,  gelatin,  common  salt,  or  preferably 
glycerin.  Such  solutions,  when  applied  locally 
to  a  photographic  film,  penetrate  the  film  without 
running  or  spreading. — H.X.  S. 

Tclluriutn  toninrj-hath  for  photoijraphic  silver  images. 

Chem.    Fabr.    auf    Actien.  vorm.    E.    Schering. 

Ger.  Pat.  290.720,  Feb.   17,  1915.     Addition  to 

Ger.  Pat.  271,041  (this  J.,  1914,  503). 

Solutions  of  tellurium  dioxide,  or  of  tellurous  or 

telluric  acid,  in  alkali  sulphide  solution  are  used. 

— B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Glyceryl  trinitrate  (nitroglycerin) ;    Vapour  pressure 

of .     A.  Marshall  and  G.  Peace.     Chem.  Soc. 

Trans.,  1916,  109,  298 — 302.     (Compare  this  J., 
1904,  158.) 

The  vapour  pressure  of  nitroglycerin  w-as  deter- 
mined by  passing  dry  air  through  a  tube  con- 
taining; powdered  cordite,  the  objections  to  the 
determination  previously  made  by  bubbling  air 
through  liquid  nitroglycerin  that  the  air  might 
not  have  been  fully  saturated  and  that  globules 
of  liquid  might  havebeen  mechanically  carried  over 
being  therebv  obviated.  The  cordite  was  placed 
in  a  U-tube  in  a  thermostat,  and  the  air  was  led 
thence  into  a  condensing  tube  iimnersed  in  a  cooling 
mixture,  and  the  weight  of  nitroglycerin  con- 
densed determined  by  direct  weighing.  The  follow- 
ing values  for  the  vapour  pressure  in  nun.  at 
various  temperatures  are  selected  from  the  results 
obtained  :— 20  =  C.  0  00026  mm.;  30%  0  00083 
mm.  ;  40',  00025  mm.  ;  50°,  0  0072  mm.  ;  70% 
0044  mm.  ;    80°  C,  0  098  mm.— G.  F.  M. 
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Blackcnitig  of  yellow  phos-phorus.     Rae.     See  VII. 

Patents. 

Explosives  and  other  analogous  subslanees  ;   Process 

and  apparatus  for  drying .    E.  I.  Dupont  de 

Nemours  I'owder  Co.      Fr.    Pat.    477,34;^.  Jan. 
22,  UI15. 

The  material  is  treated  with  a  hot  liquid,  preferably 
without  solvent  aition  upon  it.  and  having  a 
relatively  high  ignition  point.  Thus,  in  tlie  ease 
of  smokeless  powder,  oil  at,  say.  lOlV  ('.  is  made 
to  eirt-ulate  through  the  material,  wliile  the 
vapours  liberated  are  eondensed.  Subsequently 
the  oil  is  extracted  from  the  powder  and  the 
residue  washed  with  a  suitable  solvent  (acetone, 
etc.).  A  stabilising  agent,  such  as  diphenylamine, 
may  be  dissolved  in  the  oil  to  prevent  it  from  dis- 
solving diphenylamine,  etc.,  present  in  the  powder. 
The  apparatus  comprises  a  receptacle,  with  or 
without  steam  jets,  connected  with  a  condenser, 
with  .T.  tank  for  heating  the  oil  and  means  for 
circulating  the  oil  ;  or  two  chamber  may  be  con- 
nected with  the  oil  tank,  with  means  for  trans- 
ferring the  material  from  one  chamlicr  to  the 
other. — C.  A.  M. 


Explosives ;     Manufacture   of- 


Palmer-Per- 
ehlorate  Powder  Co.  of  Canada,  Ltd.  Fr.  Pat. 
477,1)78,  Feb.    13,   1915. 

AilMoxirsi  perchlorate  (say  82  kilos.),  with  or 
without  potassium  perchlorate,  is  mixed  with  zinc 
powder  (10  kilos.)  and  combustible  carbon  com- 
pounds not  reducible  by  zinc,  e.g.,  petroleum 
jelly  (5  kilos.)  and  asphaltic  pitch  such  as  is  left 
as  a  residue  in  the  distillation  of  petroleum  (3  kilos.). 
If  the  last  ingredient  does  not  contain  sulphur 
a  small  amount  (up  to  5°{,)  of  sulphur  may  be 
a<ided,  and  the  final  admixture  effected  by  the 
aiklition  of  alcohol  and  benzene.  Such  explosives 
detonate  perfectly  and  have  great  stability. 

^  — C.  A.  M. 

Powder  applicable  as  explosive  and  pyrotechnic 
product.  J.  M.  P.  Perchat.  Fr.  Pat.  477,681, 
Sept.  20,  1913. 

The  seed -kernels  of  the  fruits  of  several  species  of 
palm  such  as  Borassxts,  Iphcena  thebaica  and 
Phytelephas  are  ground,  freed  from  fat,  and  used 
as  coml)ustible  constituents  in  explosives  or  fire- 
works. The  powder,  which  burns  silently  and 
without  smoke,  may  also  be  used  in  the  manu- 
facture of  nitroglycerin  explosives. — C.  A.  M. 

Exjilosives.  Soc.  Anon.  d'Explosifs  et  de  Prod. 
Chim.  Fr.  Pats,  (a)  477,776  and  (B)  477,777, 
June  30,  1914. 

(a)  .Salts  of  mono-  or  poly-sulphonic  acids  of 
hydrocarbons  or  their  nitro  or  halogen  derivatives, 
alone  or  in  admixture  with  other  combustible  sub- 
stances, are  mixed  with  oxidising  agents,  and  in 
particular  with  nitrate  of  sodium,  potassium,  or 
ammonium.  (B)  Salts  of  mono-  or  poly-sulphonic 
acids  of  nitro  derivatives  of  phenolic  compounds 
are  used  in  place  of  the  sulphonates  described  in 
(A).— C.  A.  M. 

Nitrocellulose ;    Method  of  treating   washing  liquor 

from    the    manufacture    of .        C    Claessen, 

Berlin.    Eng.  Pat.  6363,  Apr.  28,  1915. 

See  Ger.  Pat.  288,459  of  1914  ;   this  J.,  1916,  558. 


XXIII.— ANALYSIS. 

PoUtssium,  bichronuttc  as  on  analytii  f/l  f>ln>irl(ird.     I. 
G.  Bruhn.s.     J.  prakt.  Chem.,  1916,  93,  73—105  . 

PoTAS.siUM  bichromate  by  reason  of  its  physical 
properties  and  the  stariility  of  its  solutions, 
is  an  excellent  analytical  standard  for  oxida- 
tion   processes     (4-9033     grms.     per    litre  =iV/10 


solution).  Its  equivalents  with  ro.<!pect  to  potas- 
sium iodide  and  ferrous  salts  by  comp.irisou  with 
potassium  permanganate  are  identical  within  the 
limits  of  unavoiilable  error,  or  in  other  words  an 
increased  oxidising  .iction  on  hydrogen  iodide  over 
that  on  ferrous  sulph.ite  could  not  be  detected. 
With  different  samples  of  the  larefuUv  p\iritied  salt 
differences  ot  010  -012".,  were  found.  Com- 
parison with  pure  sodium  chloride  through  oxalic 
acid  antl  perinangan.Mc  confirmed  the  hitherto  un- 
explained "  over-value  "  of  pot^ussium  tiichromate  ; 
in  the  cjvse  of  one  speiimenof  Kahlbaum's  100  c.c. 
A'/lOO  K2Cr,O7=-100l3  c.c.  -V/lOO  NaCl.  The 
over-value  was  not  vuiiforin  ;ind  varied  considerably 
with  different  s.imples.  In  the  indirect  standardis- 
ation of  perm<ang,an!ite  solutions  against  biihroni- 
ate  by  means  of  ferroiL«  solutions,  an  external 
indicator  may  be  avoided  l>y  adding  ne.irly  the 
requisite  quantity  of  bichromate  and  finishing  off 
with  permanganate.  The  colour  change  is  clearly 
visible  and  may  be  rendered  more  evident,  it 
desired,  by  adding  a  small  quantity  of  pof^issiuin 
ferricvanide  or  of  cob.ilt  s\dpl»ate  to  the  solution. 

— G.  F.  M. 

l7idicators  from    animal   tissties.     W.    J.    Crozier. 
J.  Biol.  Chem.,  1916,  24,  443—445. 

The  black  tunicate  of  Bermuda.  Ascidia  atni, 
contains  in  its  test  a  deep  purple  substance  readily 
extracted  by  acetone,  and  less  easily  soluble  in 
alcohol,  which  at  hydrion  coTicentration  of  10"" 
and  less  becomes  green.  The  change  is  clearly 
defined  and  reversible.  The  yellow  b.ilanoglossid, 
Ptychodera  s;j.,  secretes  when  stimidated.  a  yellow- 
ish pigment,  which  turns  reddish  brown  at  II  =  10"'. 
The  pink  ingment  of  Chromodoris  zpbrn.  which  has 
been  previously  described,  turns  blue  at  about 
H=10~^*.  An  orange  red  annelid,  probably 
Eupolytnnia  auraittiaca.  occasionally  found  among 
blocks  of  coral  rock,  gives  with  aqueoiLS  alcohol 
a  bright  red  extract  of  the  integument  whicii 
changes  to  orange  on  standing  for  some  days.  It 
shows  a  sharp  transition  from  red  to  bright  green 
at  about  H  =  IQ-io.— G.  P.  M. 

Copper  and  iron  ;   Rapid  method  for  the  determina- 
tion of .     G.  Edgar.     J.  Ainer.  Chem.  Soc, 

1916,  38,  884—887. 

Both  metals  are  determined  in  the  same  solution 
by  a  modification  of  Volliard's  method.as  follows : — 
The  solution,  containing  sulphuric  acid,  is  nearly 
neutralised  with  ammonia  or  sodium  carbonate, 
saturated  with  sulphur  dioxide,  heated  to  boiling, 
and  treated  with  a  measured  excess  of  standard 
ammonium  Ihiocyanate  to  precipitate  the  copper. 
The  mixture  is  then  boiled  vigorously  for  10 
mitnites  in  a  current  of  carbon  dioxide,  to  remove 
sidphiir  dioxide,  cooled,  whilst  carbon  dioxide  is 
still  introduced,  and  filtered,  preferably  throiigli 
asbestos.  The  precipitate  is  washed  with  cold 
water,  and  the  filtrate  and  washings,  after  adding 
dilute  sulphuric  <acid  and  excess  of  standard  silver 
nitrate  to  j)recipitate  the  unused  Ihiocyanate,  are 
titrated  with  permanganate  in  the  usual  way. 
The  colour  of  the  permanganate  is  removed  by 
adding  a  trace  of  ferrous  sulphate,  and  the  excesB 
of  silver  at  once  pi-ecipitated  by  titrating  with 
thiocyanate.  The  amount  of  copper  present  is 
calculated  from  the.  difference  between  the  total 
volume  of  thiocvanate  used  and  that  equivalent 
to  the  silver  nitrate  added  (1  c.c.  7V/10  thio- 
cyanate =0  006357  grm.  Cu).  The  method  is  said  ' 
to  be  highly  accurate  and  admirably  adapted  to 
the  analysis  of  ores. — F.  Sodn. 

Indole  and  scatole  ;    Some  colour  reactions  of • 

V.E.Nelson.  J.  Biol.  Chem.,  1916,  24,527—5.32. 

Dimethylanilink,    glycoUic    acid,    and    glyceric 
aldehyde    give    violet    to    reddish    violet    colour 
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reactions  with  minute  traces  of  scatole  in  presence 
of  sulplmrii-  a<i(l,  whilst  indole  gives  a  siniilar 
colour  witli  pyruvic  aldehyde  and  .sulphuric  acid 
in  presence  of  ferrous  sulphate.  Very  sen.sitive 
colour  reaction.s  are  also  obtained  with  vaniUin 
in  presence  of  a  mineral  acid.  Thus  in  presence  of 
hydrochloric  acid  indole  gives  with  a  few  drops  of 
5%  alcoholic  solution  of  vauilliti  an  orange  colora- 
tion, and  scatole  an  intense  violet.  Similar 
colours  are  produced  when  sulphuric,  phosplioric, 
or  hytlrofluoric  acid  is  xised.  These  reactions 
are  of  the  onler  of  sensitiveness  of  one  part  in  two 
to  three  million.  Since  the  scatole  colours  are 
soluble  in  chloroform  or  amyl  acetate,  whilst  the 
indole  colours  are  only  very  slightly  soluljle  in 
these  solvents,  both  substances  can  be  detected 
qualitatively  in  a  mixture.  The  red  coloration 
given  by  scatole  with  vanillin  and  sulphuric  acid 
IS  distinguished  by  its  soluliility  in  chloroform 
from  a  similar  colour  given  by  tryptophane. 
Green  or  blue  colorations  are  given  by  vanillin  in 
arayl,  butyl,  or  propyl  alcohol  in  presence  of 
mineral  acids  ;  in  acetone  solution  a  deep  blue 
colour  is  produced  on  the  addition  of  hydrochloric 
acid,  whilst  xylene  gives  a  rose-red. — G.  F.  M. 

Determination  of  nitrogen  in  saffron  as  a  means  of 
dctcciintj  adidtcraiion.     Pierlot.     See  IV. 

Action  of  oxidising  agents  on  ceroxis  salts.     Barbieri. 
See  VII. 

Ahaorjiiion  of  oxygen  in  alkaline  solutions.   Henrlch 
and   Kuhn.     See  VII. 

Effect  of  borax  in  matte  fusion.    Johnson.    See  X. 

Revision  of  atomic  weights  of  cadmium  and  zinc. 
Electrolytic-  determination  of  the  metals  in  their 
bromides.    Baxter  and  others.     See  X. 

Determination  of  available  oxygen  in  u-ashing  pre- 
parations cotitaining  soap.  Grtin  and  Jungmann. 
See  XII 

Preparation  of  a  neutral  solution  of  beet  molasses 
for  inversion  by  invertase  in  the  double  polarisation 
method  of  determining  sucrose.  Gillet.  i'ee  XVII. 
« 

Formation  of  alcohol  in  the  determination  of  sucrose 
by  double  polarisation,  using  yeast  at  55°  C  as 
hydrolyst.     Gillet.     See  XVII. 

Determination  of  essential  oils  {essences)  in  liqueurs. 
(1)  Bonis.     (2)  Ronnet.    See  XVIII. 

Determination  of  essential  oils  {essences)  i»i  liqueurs. 
Peppermint  liqueur.      Muttelet.      See  XVIII. 

Detection  of  added  ivater  in  milk  by  a  simplified 
molecular  concentration  constant.  Mathieu.  See 
XIXa. 

Influence  of  the  proportion  of  fat  on  that  of  solids-not- 
fat  in  milk.  Porcher.  See  XIXa. 

Determination  of  fat  in  cream.    Lindet.    See  XIXa. 

Analysis  of  spices.    Arragon.    See  XIXa. 

Indicators  for  determination  of  temporary  hardness 
in  water.    Norton  and  Knowles.  See  XIXb. 

Analysis  of  morphine  hydrochloride,  standardised 
morphine  hydrochloride  solution,  and  morphine 
syrup.    Francois  and  Luce.     See  XX. 

OUtinguishing    tests    for    Algerian    and    Bourbon 
geranium  oils.     See  XX. 

Oetcrmination  of  the  iodine  value  of  essential  oils. 
Marcille.     See  XX. 


P.\TENT. 


N.  J.  Traberg. 


Gas  analysis  ;   Apparatus  for  — 

Copenhagen.     Ger.  Pat.  290,992,  Mar.  18,  1914. 

The  measuring  vessel,  a,  in  the  top  of  which  are 
several  inlet  tubes,  b,  is  surrounded  Ijy  the  gas 

holder,  rt,  con- 
nected with  the 
inlet  tube,  m,  for 
the  gas  under  ex- 
amination. Above 
the  gas  holder  is 
a  bell,  q,  to  which 
is  attached  the 
plunger,  it,  the  im- 
mersion of  which 
in  a  sealing  liquid 
automatically 
closes  the  air  tube, 
h,  of  the  register- 
ing bell,  g.  To 
work  the  appar- 
atus periodic  rais- 
ing and  lowering 
of  the  parts,  a 
and  q,  is  necessary, 
and  this  may  be 
done  by  clock- 
work or  other 
mechanical  de- 
vice.— C.  A.  M. 
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Dutch  chemical  industry  at  the  beginning  of  1916  ; 

Condition  of .    Proposed  founding  of  a  Dutch 

coal-tar  colour  industry.     Chem.-Zeit.,  1916,  40, 
351—352. 

The  article  is  based  partly  on  information  given 
in  a  note  on  the  economic  condition  of  Holland 
pubhshed  by  the  Dutch  Government  on  Mar.  31, 
1916.  Sulphuric  acid  works  have  been  very  busy, 
notwithstanding  difficulties  in  obtaining  raw 
materials,  and  new  works  are  to  be  erected.  In 
•superphosphate  works  which  make  their  own 
sulphuric  acid,  overtime  is  being  worked,  but 
in  other  cases  work  has  been  restricted  owing  to  the 
shortage  of  sulphuric  acid.  Great  activity  has 
prevailed  in  the  manufacture  of  pharmaceutical 
products,  fats  and  oUs,  soaps,  and  varnishes, 
but  manufacturers  of  pigments  have  suffered  in 
some  cases  from  slackness  in  the  building  trade, 
from  lack  of  raw  materials,  and  more  recently  from 
restrictions  hindering  exports  to  England.  At 
first  the  British  Government  allowed  pigments  to 
be  imported  from  Holland  provided  a  declaration 
was  made  that  less  than  25  %  of  the  value  was  raw- 
material  of  German,  Austrian,  or  Turkish  origin, 
but  now  the  exact  percentage  has  to  be  stated. 
The  manufacture  of  incandescence  mantles  in 
Holland  before  the  war  suffered  greatly  from 
German  competition,  but  after  war  broke  out  the 
industry  was  very  prosperous  for  a  time,  largely 
owing  to  the  increased  trade  with  England,  and 
several  new  works  were  established.  More  recently 
the  position  has  become  less  favourable  and  some 
of  the  new  works  have  had  to  close,  owing  to  the 
failure  to  obtain  adequate  supplies  of  raw  materials 
from  Germany  and  to  the  detei-mination  of 
England  to  become  independent  of  the  Dutch 
product.  The  future  of  the  industry  is  regarded 
as  very  uncertain.  There  are  only  two  small  coal- 
tar  distilleries  and  three  small  coal-tar  colour 
works  in  Holland,  which  has  depended  almost 
exclusively  on  Germany  for  its  supplies  of  dye- 
stuffs.  Since  the  outbreak  of  war  the  German 
Government    has    permitted    the    exportation    to 
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Holland  of  dycstuffs  equivalent  to  50  "„  of  tJie 
ISMo  lonsiMuption  up  to  Oct.  1915,  ami  of  75% 
since  that  date.  Dn  Jan.  25.  191t>,  however,  the 
Gennan  dyestutT  exportei-s  \vei«  oi-dered  to  price 
their  poods  in  Gulden,  \isintr  the  pre-war  exchange 
v.Uue  of  -Ml. TO.  and  this  of  coui-se  had  tlie  effect 
of   considenihly    inci-easiuir   the   real   price   of   the 

foods.  As  a  result  of  a  conference  of  the  leading 
)uteh  consumers  of  dyestulYs.  an  attenijit  is  being 
made  to  deal  witli  the  question  thi-ough  diplomatic 
channels,  and  steps  are  also  lieing  taken  to  organise 
a  coal-tar  colour  industry.  A  company  has  been 
formed,  which  will  lie  connected  with  the  Xaarden 
chemical  works  and  will  confine  itself  at  lii-st  to 
the  manufactui-e  of  aniline  oil.  It  will  be  linanced 
by  the  Nederlandsche  Handel.snuiat.schaiipij  anil 
is  assuretl  of  the  support  of  the  large  consumers 
of  dyestutts  and  of  the  pix)ducei-s  of  raw  materials. 
Apart  fi-om  ditliculties  due  to  inadequate  supplies 
of  raw  materials  and  of  coal  or  otlier  sources  of 
power,  it  is  fiointed  out  that  Holland  lacks  the 
requisite  supply  of  trained  chemi.sts  and  experi- 
enced workmen,  and  it  is  considereil  that  there  Is 
less  probability  in  Holland  even  than  in  Englanil 
and  the  United  States  of  the  establishment  of  a 
coal  tar  colour  industry  capalile  of  competing  with 
that  of  Germany. — A.  S. 

Prohibited    exports.       Rei-ised    and    compJete    list. 

A  Royal  Proclamation,  dated  May  lOfh.  1910. 
revokes  all  previous  ortlei-s  as  to  the  piiiliiliition 
of  exports  from  the  United  Kingdom,  and  contains 
a  schedule  setting  forth  all  the  goods  to  which 
prohibitions  now  apply. 

The  exportation  of  the  goods  mentioned  in  the 
Schedule  Ls  prohibited  as  follows  : — Goods  marked 
1,  to  aU  destinations  ;  tioods  marked  2,  to  all 
ports  and  destinations  abroad  other  tlian  ports 
and  destinations  in  British  Posse.ssions  and  Pro- 
tectorates :  Goods  marked  3,  to  all  destinations 
in  foreign  countries  in  Kurope  and  on  the  Mediter- 
ranean and  Black  Seas,  other  than  France  and 
EYench  Possessions.  Russia,  Italy  and  Italian 
Possessions.  Spain,  and  Portugal,  and  to  all  ports 
in  any  such  foreign  countries,  and  to  aU  Russian 
Baltic  ports. 

Abstract  of  schedule. 

'Absinthe.  'Aeroplane  dope.  -Alunite.  ^Armour 
plates,  armour  quality  castings,  and  sinailar  pro- 
tective material.  2  Xsij^stos  and  articles  manu- 
factured wholly  or  partly  of  asVjestos.  ^Asphalt  and 
liquid  or  soUd  bitumen.  ^gaLsams.  ^Beeswax. 
^Bones  in  any  form  and  bone  ash.  'Camphor. 
'Candles  (except  candles  manufactured  wholly  or 
partly  of  paraflin  wax  or  tallow),  ^fajjdies  manu- 
factured wholly  or  partly  of  jiarallin  wax  or  tallow. 
^Capsicum.  'Capsicum,  oleo-resin  of.  'Carlion, 
Brazilian.  'Carbon,  gas.  'Carbons,  suitable  for 
.searchlights.  'Casein  and  preparations  thereof. 
'Celluloid.  '"  Celluloid  "  sheet,  non-inflammalde, 
and  similar  transparent  material  non-solu)jle  in 
lubricating  oil,  petrol  or  water. 

Chemicals,  drugs,  dyes  and  dye  stuffs,  medicinal 
and  pharmaceutiial  preparations  and  tanning 
extracts,  the  foUou-ing  : — 2^\(.j.ta,nilide.  'Acetates, 
all  metallic.  'Acetic  acid.  'Aceto-celluloses. 
■Acetone  and  its  compounds  and  preparations. 
lAcetylsalicylic  acid  (a.spirin)  and  its  preparations. 
'Alcohol,  aljsfjlute.  'Alcohol,  mi'thylic.  '.Alu- 
minium nitrate.  2  \iiiniJMium.  oxicles  of.  and 
mixtures  containing  aluminium  oxides.  '.Alu- 
minium, salts  of  (except  aluminium  nitrate  and 
sidphate,  alumino-ferric  and  ammonium  alum). 
^Aluminium  svdphate.  '^Alumino-ferric.  'Amidol 
and  mixtures  containing  amidol.  'Arnidopyrine. 
^Ammonia  and  its  salts,  whether  simple  or  com- 
pound (except  ammonium  nitrate,  perchlorate, 
and  sulnhocyanide).  2;\jnnionia.  liquefied.  2\iji. 
monia  liquor.  ^.Ammonium  alum.  '.Ammonium 
nitrate,   perchlorate,  and  sulphocyanide.      'Amyl 


acetate.    'Anthracene  oil.    'Antimony,  comjiounds 
of    (except    sulphides   and    oxides    of    antimony). 
^Antimony,  sulphides  and  oxides  of.     '.Autipyrine 
(phena/.one)  and   its  pri'parations.      'Anti-tetanus 
serum.     '.Xi'senic.  compnunds  of  arsenii-,  and  mix- 
tures    containing    ai'senic.         'Barium     sidphate. 
'Kelladoinia   and    its   preparations.       'Belladonna 
alkaloids,  and  their  Sivlts  and  preparations.    -H.-u- 
zoic  acid  (synthetic)  and  benzoates.     'Benznl  and 
its  compounds  and   preiiarations.      'Bisniutli  and 
its    Sivlts    (cxicpt     bistiiutli     nitrate).        'Bisniutli 
niti-ate.    ''BUacliing  powder.    -VMorax  and  niixture.-; 
containing  liorax.   ^Biu'ic  acid.   -'I'onui  compounds. 
-'Br.unine  and  alkaline  biiimides.    '('alTcine  and  its 
.s;ilts.    -Calcium  carliide.    'Calciuni  sulphate.    'Cal- 
cium   sidphide.        -Cantharides.        'Carbolic    acid 
and    compounds    thereof,    and    invparations   con- 
taining <arbolic  acid.    'Carljon  disuliiliide.   -Carlion 
tetraihloride  and  its  prepaiatiims.    'Cerium,  oxide 
and   s;ilts  of.      'Chloral   and   its   compounds    and 
preparations.     'Chlorates,  all  metallic.     -Cliloriiie. 
2Chi-omium.     compounds    of     (except      chwrnium 
acetate,  clii'omiimi  chloiate.  and  chi-omium  nitrate), 
and     mixtures     containing    such     compounds     of 
chromium.        'Chromium    acetate.         'Chi-omium 
chlorate.     'Chromivmi  nitrate.     'Co.al  tar.  all  pro- 
ducts    (except     creosote)     <>t)tainal)le     fiiiiu     and 
derivati\es  thereof,  suitable  for  use  in  the  manu- 
facture of  dyes  and  explosives,  whether  olitained 
from  coal  tar  or  other  sources,  and  mixtures  con- 
taining   such    products    or   derivatives.       'Cobalt 
nitrate.    -Colialt .  oxides  and  siilts  of  (except  cobalt 
nitrate),  and  mixtures  containing  such  oxides  or 
salts    of    colialt.        -Cocaine     and     its     salts    and 
preparations.      -Colchicum   and   its   preparations. 
'Collodion.    'Copper  acetate.    'Copper,  compounds 
of  (except  copper  acetate,   copper  iodide,  copper 
nitrate,  copper  sulphate,  and  suboxide  of  copper), 
and  mixtures  containing  .sucti  compounds  of  copper. 
-Copper  iodide.      'Copper  nitrate,     ^j'oppcr.  sub- 
oxide  of,    and    mixtures    containing    suboxide  of 
copper.      -Copper  .sulphate.      'Creosote.      'Cresol. 
compounds    and    preparations    of    cresol     (except 
saponified  cresol)  and  nitrociesol.    '^Cresol  (saponi- 
fied).        'Cyanamide.         'r)ietliylbarl)ituric    acid 
(veronal)  and  veronal  .sodium.     'Dinictliylaniliiic. 
'Dyes  and  dyestuft's  manufactured  fnnn  coal  tai 
products,    and    articles    containing    such    dyes  01 
dyestulTs.     'Kmetin  and  its  salts.     'Krgot  of  rye 
'Ether,  acetic.     'l-:tlier.  formic.    'Ether,  sulphuric. 
'Eucaine  hydrochloride,  eucaine   (lienzamine)  lac- 
tate,   and     their    preparations.        'Formic    acid 
^Formic    aldehyde.       'Pu.sel    oil    (amyl  "Jilcohol) 
'Gentian  and   its   [jreparations.      'Glycerine,  ani! 
preparatiiuis    containing    glycerine   not   otherwisi 
specifically  prohibited,     '(ireen  oil.    2(5iiaiacol  an( 
guaiacol     carljonate.         'Halogen     derivatives    n 
aliphatic     hydrocarlions     (except    -carbon    tetra 
chloride),   'ilenliane  and  its  preparations.  ^Hcxa 
methylenetetramin  (urotropin)  and  its  compounil 
and  preparations.     '^HydroluHunic  acid-     ^Hydiv) 
chloric  acid.      'Hydroq\iinone  and  mixtures  con 
taining     hydroquinone.         'Indigo,     natural    am 
synthetic.   'Iodine  and  its  compounds  .and  preparH 
tions.        'Iron    sulpliates.         'Ipecacuanha     roul 
-Magnesium   cldoride  and   sulphate  and   niixtun 
contjiming     magnesium     chloride     or      sulphate 
'.Manganese,  peroxide  of.      ^Mj^p^-nry^   compound 
and   preparations  of  (except  nitriite  of  mercury 
and     mixtures     containing    such     compounds     ' 
mercury.        'Mercury    nitrate.         '.Methylanili"' 
'.Methyl    salicylate,    and    preparations   containin 
niethvl  salicylate.    '.Metol,  and  mixtures  containin 
met-id".        'Naplithalene    and    its    compounds   an 
preparations.       'Neo-.salvarsan.       'Nickel   nitrat" 
^Nickel,  oxides  and  salts  of  (except  nickel  nitrate 
and   mixtnres  cont-iiniug  snch  oxides  or  salts  1 
nickel.        'Nitrates,    alU  nietaUic.       'Nitric   acii 
'Nitro-toluol.       'Novocain   and    its   preparation; 
'Nux  vomica  and  its  jircparations.     'Nux  vomn 
alkaloids  and  their  salts  and  preparations.  'Opim 
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and  its  preparations.     'Opium  alkaloids  and  their 
salts  and  pre|\arations.     ^oxalic  acid.     -Paraflin. 
liquid,  mckirinal.      'I'arafonnaldehyde.    'Paralde- 
hyde.   'I'errhlorates.  all  nietallir.    'Phen.aretin  and 
its  preimrations.       'Phosgene  (carl  onyl  chloride). 
sPhosphorus   and    it.s    coni|  ounds.       'I'icric    acid 
and  its  romnonent.s.    'Platinum,  .siilts  of.  'Potash, 
caustic,    and   articles    contaiuintc    caustic    pot<ish. 
1  'Potassium     chlor.ate.     <ar.d     mixtures     i  ont^iininR 
1  pot«'Vssiuin    chlorate.        'l'ot<issium    cyanide,    and 
,  mixtures  lOiitiiiiini;  pota.ssium  cyanide.      'Potas- 
i  slum  nitrate  {s;iltpetre).      'Potassium   perchlorate. 
'Potassium  permanj^anate.     ^iigta.sh   .Siilts   (except 
potassium    chlor.-ite,    cyanide,    nitrate    (saltpetre), 
perchlorate    and    permanganate),     and    mixtures 
containing  such  pota.sh  salts.     'Pyridine.     'Pyro- 
callic    acid,    and    mixtures    i  ontaining    pyrogallic 
I  acid.   "Quinine  and  its  salts.    'Vadium  compounds 
1  'Saccharin.      '.Salicylic  acid  and  its  preparations. 
I  'Salipyrine.     'Salol  and  its  preparations.     'Salvar- 
j  san.  ^Hantonin  and  its  preparations.    ^Senna  leaves 
and  pods.    ^S'oda.  caustic.    ^.Sodium  carbonate  and 
I  bicarbonate,    '.'-'odium  cyanide,  and  mixtures  con- 
1  taining  sodium  cyanide.       ^.'^odium  h>-posulphite 
'  (thiosulphate),  and    mixtures    containing    sodium 
I  hyposulphite.      ■'.Sodium   prussiate.   and    mixtures 
I  containing  sodium  prvissiate.      '.Sodium  salicylate 
land    its    preparations.        'Sodium    sulphate     and 
Ibisulphate  (nitre  cake),    'sodium  sulphide.     'Spent 
oxide.   "Stramonium  leaves  and  .seeds.    '.Strontium 
Isulphate.    '.Sulphonal.     '.Sulphvir  and  preparations 
|rontaining  svilphur.     '.Sulphur,  chlorides  of.     '.Sul- 
phur dioxide,   licjuefied.      'Sulphuric   acid.      '.Sul- 
phuric acid,   fuming   (oleum).      Tanning  extr.icts, 
the    following  : — 'Chestnut    extract.        'Oakwood 
sxtract.     'Valex.     'Valonia.     mother  extracts  and 
substances   for   use   in   tanning.       ^Tartaric   acid, 
;ream   of   tartar,   and    alkaline   tartrates.      'Theo- 
iromine  sodium  salicjlale.      'Thorium,  oxides  and 
alts  of       'Thymol  and   its   preparations.      ''Tin, 
•hlorides  of.    'Tin.  comj  ounds  of  (except  chlorides 
ind  oxide  of  tin).    ^Tin.  oxide  of.    'Toluol  and   its 
ompovmds  and   preparations.      'Tiiphenyl  phos- 
)hate.     'Trional.     'Trioxymethylene.     2l\ingsten, 
ixides  and  salts  of.     'Ultramarine,  and  mixtures 
ontaining  ultramarine.    ^Urea  and  its  compounds. 
Xylol  and  its  compounds  and  preparations.    ^Zinc 
jhloride  and   sulphate,   and    mixtures   ( ontaining 
inc  chloride  or  sulphate. 

*China  stone.     'Clay,  china,  potters',  and  hall. 

Coal,  except  coal  allowed  by  the  Commissioners 

•f  Customs  and  Excise  to  he    shipjied  as  bunker 

oal.     'Coal  tar.     ^foj^e^   except  petroleum  coke. 

Coke,   petroleum.      'Cordite  presses.     'Cork   and 

ork  du.st  and  articles  wholly  mamif,act\ired  from 

ork  or  cork  du.st  or  loth.      'Cotton,  all    manu- 

ictures.  mixtures  and  products  of.  not  otherwise 

peciflcally  prohibited.    'Cotton  pulp.    'Cotton  rags 

nd  rags  containing  cotton.    'Cotton,  raw.    'Cotton 

hoddy.     'Cotton  wadding  and  articles  containing 

olton  wadding.     'Cotton  waste  and  articles  con- 

lininjg  cotton  waste.     'Cotton  wool  and  articles 

ontaining  cotton   wool,      ^fpiii-jhlps   (plumbago). 

Cylinders,  metal,  such  as  can  be  used  for  containing 

ompres.sed  gas.     'Dextrin.      'Electrodes,   carbon. 

>r  electric  furnaces.     'Emery,  corundum,  natural 

r  artific  ial  (such  as  alundum)  carborundum  and 

r>stolon   and    manufactures    thereof.       'Esparto 

ra.ss.  'Explosives.  2Fat,s,  all  animal  and  vegetable, 

nd  articles  and   mixtures   containing   such   fats. 

?atty  acids  and  articles  and  mixtures  containing 

.tty  acids.     Ferro  alloys,  the  following  : — =Ferro- 

Tium.         2PerrQ.(.}jj.ojjjp  ^pprro-manganese. 

'erro-molybdenum.         sperro-nickel.  =Ferro- 

tanium.        'Ferro-tungsten.         ^Ferro-vanadium. 

^piegeleisen.      'Ferro-silicon.      Forage  and    food 

hich  may  be  used  for  animals,  the  following  : — 

irewers'  and  distillers'  grains.      'Brewers'  dried 

?ast.   Cakes  and  meals,  the  following  : — '(^oconut 

id  poonac  cake.      ^Compound   cakes  and   meal. 

otton  seed  cake,  and  cotton  seed  meal.  'Fishmeal 


and  concentrated  fi.sh.  'Gluten  meal  or  gluten 
feed.  'Ground  nut  or  earth  nut  cake  and  meal. 
'Hempseed  cake  and  meal.  'Husk  meal.  -Lin.seed 
cake  and  meal.  'Locu.st  bean  meal.  '.Maize  germ 
meal.  'Maize  meal  and  (lour.  '.Meat  meal.  'Palm- 
nut  cake  and  meal.  'Poppy  seed  cake  and  meal. 
'Rapeseed  or  colzaseed  cake  ;ind  meal.  'Sesame 
seed  cake  and  meal.  '.So\-a  l)ean  cake  and  meal. 
'Sunflower  seed  cake  and  meal.  '-WTiale  cake. 
^Whale  meal.  "jjalt  dust,  malt  flour,  culms, 
sprouts  or  combings.  ^Fuel.  manufactured.  ^Fustic 
(chips  and  extract).  'Glass  for  optical  instruments, 
'(ilucose.  ^Graplvite,  and  mixtures  containing 
graphite.  -Guanos.  'Gums  (except  such  as  con- 
tain caoutchouc  and  except  gum  tragacanth). 
-Gums  containing  caoutchouc.  'Gum  tragacanth. 
'Incandescent  mantles.  'Incorporators.  2]_^pg^ 
not  lac  including  dye.  "Logwood  (chips,  extract, 
and  preparations).  2Luhj.i,.a,nts  and  articles  and 
mixtures  containing  lubricants.  'Magnesite  and 
magnesite  bricks.  '.Magnesite,  caustic  or  lightly 
ciilcined.  and  dead  burnt  magnesite.  "jjanures, 
compound,  containing  nitrate  «r  pho.sphate. 

Metals  and  ores,  the  following  : — 'Aluminium, 
alloys  of  aluminium,  and  manufactures  of 
aluminium.  ^  \j^tim,)ny  g^jnj  alloys  of  antimony. 
'.\rseni(al  ore.  ^Bauxite.  'Cerium  and  its  alloys 
(except  ferro-cerium.  the  exportation  of  which  is 
prohibited  to  all  ports  and  destinations  abroad 
other  than  ports  and  destinations  in  British 
Possessions  and  Piotectorates).  ^Chrome  ore. 
"Cobalt,  cobalt  ore.  and  alloys  of  cobalt.  'Copper 
ore.  -Copper,  unwrought  and  part  wrought,  all 
kinds,  including  alloys  of  topper  (such  as  brass, 
gun  metal,  naval  brass  and  delta  metal,  phosphor 
copper,  phosphor  bronze,  and  solder  containing 
copper),  copper  and  brass  circles,  slabs,  bars, 
ingots,  scrap,  rods  and  plates  and  also  wrought 
copper  of  the  following  descriptions  : — Copper 
and  bra.ss  pipes,  sheets,  condenser  plates,  copper 
wire,  brass  wire,  bronze  wire,  perforated  t)rass 
sheets,  perforated  brass  linings,  and  copper  foil. 
'Copper  manufactures,  the  following  : — All  articles 
whcjlly  or  partly  manufactured  of  copper  or  its 
alloys  not  otherwise  specifically  prohibited.  'Iron 
ore.  'Iron.  pig.  'Iron  pyrites.  'Iron  scrap.  "Lead 
ore.  'Lead.  pig.  "Lead.  pipe,  .scrap,  or  sheet,  and 
solder  containing  lead.  '."Vlagnesium  and  its  alloys. 
"Manganese  and  manganese  ore.  'Jlercury. 
"Molyldenum  and  molybdenite.  "Nickel,  alloys 
of  nickel,  and  nickel  ore.  'Platinum,  alloys  of 
platinum,  and  manufactures  containing  platinum. 
"Scheelite.  "Selenium,  ".'■'odium.  '.Spelter  and 
spelter  dross.  'Steel  containing  tungsten  or 
molybdenum,  and  any  tools  or  other  articles  made 
from  .such  steel.  ".Steel  and  steel  articles  containing 
chrome,  cobalt,  nickel,  or  vanadium.  'Steel 
angles,  channels,  joists,  tees  and  other  steel 
sectional  material.  'Steel  billets,  blooms,  and 
slabs.  '.Steel  bridge  work,  pier  work,  and  structural 
material.  'Steel  flats,  rounds,  and  squares  (except 
carl  on  steel  for  tools  and  steel  for  mining  purposes). 
'Steel  ingots.  '.Steel  plates  and  sheets  J  inch 
thick  anci  over.  '.Steel  -scrap.  '.Steel  sheet  bars, 
'^teel  tubes.  '.Steel  wire.  i.St<?el  wire  rods.  "Tin, 
alloys  of  tin  not  othersvise  specifically  prohibited, 
and  manufactures  of  tin  (except  hollow-ware,  tin 
plates,  and  receptacles  made  from  tin  plates). 
"Tin  ore.  'Tin  plates  and  receptacles  made  from 
tin  plates.  'Tungsten  (except  tungsten  filaments 
for  electric  lamps).  "Tungsten  filaments  for 
electric  lamps.  "Vanadium.  "Wolframite.  "Wult- 
enite.  "Yellow  metal.  'Zinc  ashes.  "Zinc  ore. 
'Zinc,  alloys  of  zinc,  and  manufactures  c)f  zinc. 
"Mica,  mica  chimneys,  mica  splittings,  micanite, 
and  micanite  cloth."  "Mineral  jellies.  'Monazite 
.sand.  "Motor  spirit  (except  benzol,  the  exportation 
of  which  is  prohibited  to  all  destinations).  'Oil. 
blast  furnace.  'Oils.  creo.sote.  except  wood  tar  oU, 
"Oil  fuel,  except  oil  fuel  allowed  by  the  Com- 
missioners of  Customs  and  Excise   to  be  shipped 
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for  use  on  board  tlie  exporting  sliip.  ^Oil  fuel,  shale. 
-Oils,  all  animal  and  vej;otablo  (not  intluding 
e.ssential  oils),  and  articles  and  mixtui-i'S  con- 
taining such  oils.  -Oil  waste.  -Oil.  wlialt-  (train, 
blnliber.  sperm),  seal  oil.  shark  oil.  tish  oil  sjenenvUy, 
and  niixtui-es  of  the  foivj^oinir.  -Oil.  wood  tar. 
Ole.H^inous  kernels,  nuts,  seeds,  and  pi-oduets, 
the  followinji  : — sfastor  beans,  -t'oeonvits.  -Copra. 
-I'otton  seeil.  -(iroiind  nuts,  earth  nuts,  or  pea 
nuts  (Araehides).  ^Uemp-seini.  ^Linseed.  '-Palm 
luits  and  jwlni  kernels.  -Poppy  seeds.  -Rape  or 
eolza  seed.  -Sesame  seed.  -Soya  lieans.  -Sun- 
tlower  seed.  ^Other  oleaginous  kei'nels,  nut.s,  seeds, 
and  products.  -Parallin  oil.  -Parallin  wax. 
'Peat.  ^Petroleum,  fuel  oil.  -Petitileuiii,  lighting 
oil.  -Petroleum,  gas  oil.  -Petriileum  spirit  and 
articles  containing  petn>leum  spirit.  ^Petroleum 
and  its  products  not  otherwise  specifically  pi-o- 
hibited.  -Phosphate?  rock,  namely  : — Apatites. 
Phosphate's  of  lime  and  alumina.  iPhotograjjhic 
sensitive  films,  plates,  and  printing  i)aper.  whether 
exposed  or  not.  -Pit<hes  derived  fmm  fats, 
greases,  oils  or  fatty  acids.  -Plumliago.  'Powder, 
aluminium.  -Powder,  bronze  (except  aluminium 
powder).  'Bean  (lour  and  meal.  •Tas.sava  powder. 
Provisions,  including  : — ■'Kgg.  yolk  and  liquid, 
and  albumen.  -l>iixl  and  imitation  lard.  -Malt. 
'.Malt  sugar.  '-'.Margarine.  '.Meat,  extract  of. 
^Milk,  conden.sed  or  preserved.  'Pulp-board  waste. 
'Resins  and  resinous  sulistances  (except  such  as 
contain  caoutchouc),  ^j^pginous  substances  con- 
taining caoutchouc.  'Rock  crystal  2j{u)jijer  (raw, 
waste,  and  reclaimed ).  solutions  containing  rubber, 
jellies  containing  ruliber.  and  any  other  prepara- 
tions containing  rubber,  and  also  ))alata.  gutta- 
percha, and  the  following  varieties  of  rubber, 
viz  : — Borneo.  Guayule,  Jelutong,  Palemljang, 
I'ontianac,  and  aU  other  sulistances  containing 
caoxitchouc.  -Hul)ber.  gutta-percha  or  l)alata, 
goods  made  wholly  or  partly  of.  'Rum  and  imita- 
tion rum.  '.Sjibadilla  seeds  and  preparations 
therefi-om.  '.Salt,  rock  and  whit«  (except  table 
salt).  -'Shellac.  '.Silica  bricks.  'Slagwool.  'Soap 
containing  more  than  1  %  of  glycerin.  'Soap 
(except  soft  .soap)  containing  1  %  or  less  of  glycerin. 
2.Soap.  .soft,  containing  1  %  or  less  f)f  glycerin. 
^Spiegeleisen.  '.Spirits,  methylated.  'Spirits  of  a 
strength  of  not  less  than  iS"  a))Ove  proof.  '.Starch. 
2Tar,  vegetable.  -Tar,  wood.  ^Tui'pentine  (oil 
and  spirit),  and  articles  containing  turpentine. 
^Turpentine  substitute,  and  articles  conta.ining 
turpentine  .suKstitute.  'Wax.  carnaul)a.  -Waxed 
paper.  2  Waxes,  mineral  and  vegetable  (except 
camauba),  and  composite  waxes.     ^Wool  grease. 


Prohibition  of  exjmrta  from  British  India,  the  self- 
tjoverninij  Dominions,  Eijyjil,  and  certain  other 
British  Possessions. 

A  "  Sl-pplk.mknt  "  to  the  April  liJth  issue  of  the 
"  Board  of  Ti'ade  Journal"  contains  complete 
lists  of  articles  which,  according  to  the  latest 
infoiTnation  received  by  the  Board  of  Trade,  are 
prohibited  to  be  exported  to  various  destinations 
from  Briti.sh  India.  Canada,  New  Zealand.  .South 
.\friia,  Kgypt,  Malta,  Cyprus,  .Mauritius.  Ceylon, 
.Straits  .Settlements.  Hong  Kong,  Nigeria.  Gold 
Coast.  .Tataaica.  Barbados,  Trinidad  and  Tobago, 
and  Briti.sh  Guiana.     The  price  is  lid. 

Contraband    of   war.     Revised    and    complete    list. 
[Cd.  822«.] 

A  Ll.sT  has  Iieen  issued  showing  the  \'arious  articles 
<leflare<l  to  be  contraband  of  war  in  the  Proclama- 
tions now  in  force,  and  arranged  alphabetically. 
In  piresent  circumstances  His  .Majesty's  Govern- 
ment consider  that  for  practical  purposes  the 
distinction  between  the  two  classes  of  contraband 


has   ceased    to   have   any    value.     The   list   is  as 
follows. 

.\cetic  acid  and  acetates,  acetic  ether,  acetones, 
and   ra\v  and   fniished  materials  nsabic   for  their 
preparation  ;    aluminium,    alumina,    .-iivd    salts   of 
aluminium;    ammonia,    licjuor.    anmioniuni    salts; 
aniline   and    its    derivatives  ;    antimony,    together 
with    the    sulphides    and     oxides    of     antimony; 
arsenic  and  its  compovmds.  arsenical  ore ;  asbestos- 
Barium  clilorate  and  perchlorate  ;   bauxite  ;   ben- 
zole and   its  mixtures  and  derivatives  ;   bones  in 
any  form,  whole  or  crushed,  and  bone  ash  ;  borax, 
borii-  aciil.  and  other  boron  compounds  ;  bromine. 
Calciiuu    acetjite.    calcium    nitrate,    and    calcium 
carbide;  camphor;  capsiomi  ;  carhon  disulphiilc ; 
carlion.  halogen  compounds  of  ;  carl)onyl  cl\loride  ; 
carliorundum  in  all  forms  ;  casein  ;  caustic  potajsli 
and  caustic  soda  ;  celluloid  ;  charges  .and  cartridges 
of  all  kinds  and  their  component  parts  ;  chlorides, 
metalli<-    (I'xcept   chloride   of   sodivun)   and   metal- 
loidic  ;     chlorine  ;     chrome     ore  ;     col)alt  ;     copper 
pyrites  and  other  copper  ores;  copper,  unwroughl 
and  part  wrought  ;  copper  wire,  alloys  and  com- 
pounds of  copper;  corundum,  natural  and  artificial 
(alundum),  in  all  forms  ;  cresol  and  its  mixtures 
and     derivatives;      cyanamide.      Kthyl      alcohol; 
explosives,  whether  .specially  prepared  for  use  in 
war  or  not.     Fcrro  alloys,  including  ferro-tungsten, 
ferro-molybdenum,     ferro-mang.anese,     ferro-van- 
adivim..    and    ferro-chrome  ;    formic    ether ;    fuel 
other  than   mineral   oils  ;   fuming   sulphuric  acid. 
Glycerin.     Hydrochloric     acid.     Iodine     and    its 
compounds  ;    iron,    electrolytic ;    iron,    luematite. 
and  hjcmatite  iron  ore  ;  iron  pyrites.     Lead  and 
lead  ore  ;  lubricants.     Manganese  and  manganese 
ore  ;   manganese   dioxide  ;   materials   used   in  the 
manufacture     of     explosives ;     mercury ;     methyl 
alcohol  ;  mineral  oils,  including  lienzine  and  motor 
spirit  ;  molybdenum  and  molybdenite.     Naphtha- 
lene and  its  mixtures  and  derivatives  ;  nickel  a.n(l 
nickel  ore  ;  nitric  acid  and  nitrates  of  all  kinds. 
Oils  and  fats,  animal,   fish,  and   vegetable,  other 
than  those  capable  of  use  as  lubricants,  and  not 
including    essential    oils  ;    oleaginous    seeds,    niitj 
and  kernels  ;  oleum.     Paraffin  wax  ;  phenol  (car- 
bolic   acid)    and    its    mixtures    and    derivatives; 
phosphorus  and  its  compounds  ;  phosgene  ;  potas- 
sium .salts  ;   powders,   whether  specially  prepared 
for  use  in  war  or  not  ;  prussiate  of  soda.     Ilesinons 
products  ;   rubber  (including  raw,  waste,  and  re- 
claimed   rubber,    .solutions   and   jellies   containinp 
rublier.     or    any     other    preparations    containing; 
rubber,  balata,  and  gutta-percha,  and  the  following 
varieties     of     rubber — viz.  :      Borneo,     Guayule. 
Jelutong,    Palembang,    Pontianac,    and   all   othei 
substances     containing    caoutchouc),     and   goodi- 
made   wholly    or    partly    of     rubber.     Scheelile; 
selenium ;    .soap  ;    sodium,   sodium    chlorate    an<l 
perchlorate.  sodium  cyanide ;  solvent  naphtha  and 
its  mixtures  and   derivatives;   starch;  steel  con- 
taining tungsten  or  molylidenum  ;  .sulphur. sulphm 
dioxide,  sulphuric  acid;  sulphuric  ether.     Tanning 
substances  of  all  kinds,  including  quebracho  wood 
and  extracts  for  use  in  tanning  ;  tin.  chloride  ol 
tin,    and    tin    ore ;    toluol    and    its   mixtures  and 
derivatives  ;  tungsten  ;  turpentine  (oil  ami  spirit). 
IJre^a.     Vanadium.     Wood  tar  and  wood  tar  oil. 
Xylol  and  its  mixtures  and  derivatives.     Zinc  ore. 

British  India.  Revised  import  and  export  ditUes-, 
Thk  "  Indian  Tariff  (Amendment)  Act,  19l<t,' 
contains  the  revised  Schedules  to  the  Indian 
TarilT  Act  of  l.S!)l  and  specifies  in  detail  the  dutlc^ 
now  Icviablcon  goods  imported  into  and  r-xportcd 
from  British  India.  Schedule  II.  (Import  TarilT, 
and  Schedule  HI.  (Kxport  Tariff)  are  rcprmted  in 
full  in  the  Board  of  Trade  Journal  of  April  IMU 
191C. 
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Journal  and  Patent  Literature. 

'ARHT  SPBCIPICATIONS  may  be  obtaincil  by  post  by  remitting  83  follows  :— 

Bn^ish.—M.  eaeli.  to  tlio  ComptrolUT  of  tlie  Patent  Office,    Southamiiton  Buildings,  Chancery  Lane,  London    W  C 
OntUd  States— is.  each,  to  the  .Sn-retMy  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data:- 

Patent  nuinbi-r,  dale,  name  of  patentee,  and  title  of  invention. 
French.— 1   fr.   05   c.   each,   as  follows  :   Patents  dated    1902  to   1907    inclusive,   Belin  et  Cie.,   56,   Rue  Ferou    8.    Paris   (3e  )  • 

Patents  from  1908  to  date,  L'Imprimcrie  Nationale,  87,  Rue  VieiUe  du  Temple,  Paris. 


I.— GENERAL  ;  PLANT  ;  MACHINERY. 

khaviour  of  iron  toicanl.'i  icatcr  and  aqncous 
soluiions  in  the  steam  boiler.  Bosshard  and 
Pfenninger.     See  X. 

Patents. 

>rying    mnrhines ;     Rotary .        The     Liquid 

Purification  Co.,  Ltd.,  and  H.  W.  Sevmour, 
Leeds.    Eng.  Pat.  7198,  Jlay  13,  1915. 

V  rotary  dryino;  machines  having  transverse 
lates  between  which  balls  are  placed  to  break 
p  the  material,  the  plates  are  perforated  and 
ftinp  devices  are  provided  to  raise  the  l)alls 
)  that  their  breaking  action  is  increased. — W.H.C. 

rying  liquid  materials;    Method  of .     O.  S. 

Sleeper.  Assignor  to  Buffalo  Foundrv  and 
Machine  Co.,  Buffalo,  N.Y.  U.S.  Pat.  1.178,108, 
Apr.  4,  lOUi.     Date  of  appl..  Oct.  3,  1912. 

HE  liquid  is  fed  under  pressure  to  the  underside 
an  internally  heated  rotating  drum,  and  a  film 
liquid  is  i)icked  up  by  the  drum,  dried,  and 
e  dried  product  detached.  l)efore  the  same 
irt  of  the  drum  comes  within  reach  of  the 
pply.  Any  excess  of  liquid  drains  back  from 
e  drum  and  is  returned  to  the  feed  tank. — W.H.C. 

rying  liquids  ;    Apparatus  for .     Apparatus 

for  dryinij  liqiiid  tnaterials.  O.  S.  Sleeper, 
Assignor  to  BulTalo  Foundrv  and  JIachine  Co.. 
Buffalo.  N.Y.  U.S.  Pats,  (a)  1.179..569.  Apr.  18, 
and  (B)  1.180,449,  Apr.  25.  191(i.  Dates  of 
appl.,  June  16  and  22,   1915. 

)  The  liquid  is  fed  into  one  end  of  a  pan  set  on 
rocking  support  beneath  a  rotary  drving  drum, 
lich  picks  up  a  film  of  the  liquid.  The  excess 
liquid  overflows  from  the  pan  into  a  tank  and 
pumped  back  into  the  pan.  The  dnmt  is 
ated  internally  and  is  surrounded  l:<v  an  outer 
sing.  (B)  The  liquid  is  fed  to  the  "pan  bv  a 
3e  which  passes  through  the  l)ottom  of  the 
sing,  and  the  overflow  from  the  pan  is  regulated 
an  adjustable  gate  valve. — W.  H.  C. 

ying  apparatiis.  F.  Kleinschmidt.  Buffalo, 
N.Y.  U.S.  Pat.  1,179.192.  Apr.  11.  1916.  Date 
of  appl.,  il.ar.  28,  1912. 

aoRizosTAL  drying  drum  Ls  rotated  in  a  furnace 

ove  the  fire-place,  which  has  a  perforated  front 

U  above  the  fire  door  and  a  bridge  wall.     The 

1  >teml  to  he  dried  is  fed  into  the  end  of  the  drum 

'  ich   IS   over   the   fire-place   and    is    discharged 

m  the  other  end.  into  which  a  portion  of  the 

'e   gases    is    introduced.     The    flue    gases    pass 

•ough  the  furnace  and  are  withdrawn  through 

'  teed  pipe  by  an  injector  and  delivered  into  a 

ifler^er.     The    condensed    water    is    drawn    off 

m  the  bottom  and  the  uncondensed  gases  are 

ivered  from  the  upper  part  of  the  condenser 

o  the  ash-pit  of  the  furnace.— W.  H.  C. 


Solid  or  liquid  matters  from  hot  or  cold  gas  or  air  ; 
Method   and   apparatus  for   effecting   removal   of 

.    J.  Fisher.  Wood  (ireen.  and  W.  J.  Fiddes, 

Tottenham.Middlesex.  Eng.Pat. 9911,  July  7,1915. 

A  PORTION'  of  the  already  cleaned  gas  or  air  is 
withdrawn  from  the  conduit  and  is  passed  at  an 
increased  pressure  into  the  incoming  current  of 
uncleaned  gas  or  air  as  a  jet  or  film,  directed  so  as 
to  divert  the  particles  of  dust  or  moisture  out  of 
the  main  stream,  towards  suitable  depositing 
chambers,  where  they  are  collected  and  removed. 

— W.  H.  C. 

Ball-grinding  mill.  G.  M.  Newcomer,  Assignor 
to  F.  L.  Smidth  and  Co..  New  York.  U.S.  Pat. 
].177.648.Apr.4.1916.  Date  of  appl.,Apr.  22,1915. 
The  spaced,  segmental  liner  plates  of  a  ball  mill 
are  slotted  along  radial  lines  to  relieve  the  strains 
produced  liy  the  peening  action  on  the  plates. 

— W.  H.  C. 

Bone  hind:  ;    Process  of  reconditioning .    J.  W. 

Scott,  Englewood.  N.J.,  .Assignor  to  Arbuckle 
Bros..  New  York.  U.S.  Pat.  1,177,725,  Apr.  4, 
1916.  Date  of  appl..  Dec.  28,  1914. 
The  Ijone  black  is  mixed  with  a  small  proportion 
of  powdered  quicklime  and  calcined,  these  opera- 
tions being  repeated  as  often  as  is  necessary, 
and  the  final  product  Ls  washed. — W.  F.  P. 

Hygroscopic  substances  ;    Method  of  protecting 

frovi atynospheric moisture.  B.  S.  .Sperry,  Assignor 
to  ScoviU  Manufacturing  Co..  Waterburv,  Conn. 
U.S.  Pat.  1.178,187.  Apr.  4.  1910.  Date  of  appl., 
Oct.  23,   1915. 

A  CURRENT  of  cool  dried  air  is  directed  downwards 
upon  the  hygroscopic  substance  which  is  being 
handled,  so  as  to  form  a  "blanket"  of  cool  dry 
air  between  the  substance  and  the  surrounding 
atmosphere. — W.  H.  C. 

Mixing  and  treating  apparatus.  A.  E.  Stnaill, 
Ottawa.  Canada.  U.S.  Pat.  1,178.957,  Apr.  11, 
1916.    Date  of  appl.,  Jan.  15,  1915. 

The  materials  are  fed  into  one  end  of  a  heated 
rotating  drum  by  a  spiral  conveyor  having  Z- 
shaped  blades  working  in  a  fixed  pipe  which 
makes  a  gas-tight  connection  with  the  end  of  the 
drum.  The  treated  materials  are  withdrawn  by 
a  similar  tube  and  conveyor  at  the  other  end  of 
the  drum.  The  conveyor  in  the  latter  case  is 
provided  with  a  flanged  disc  which  lifts  the  treated 
material  into  the  tube.  Gas  can  be  introduced 
into  and  withdrawn  from  the  drum  through  the 
hollow  cores  of  the  conveyors. — W.  H.  C. 

Catabiser.    A.  A.  Wells,  Montclair.  N.J.    U.S.  Pat. 
l,r79,484,Apr.lS,1916.Dateof  appl.,Oct.l7,1913. 

Fragments  of  glass  about  0-5  m.  diameter  are 
coated  with  about  1  %  of  their  weight  of  reduced 
nickel.— W.  F.  F 
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CY.  IIa.— FUEL;    GAS;     MINERAL  OILS  AND  WAXES. 


[June  IS,  19IS. 


Kiln.  H.  P.  Jenks,  Vigo.  Ohio.  U.S.Pat.  1,179,928, 
Apr.  18,   lilUi.     Pate  of  appl..  Oct.  0,  1914. 

TiiK  kiln  is  provide<l  with  a  double  floor,  the  space 
between  the  floors  being  iliviileil  by  parallel 
partitions,  forming  eoniluits  whiili  are  connected 
togetlier  by  cross  pass.ages.  The  floor  al)ove  the 
lattvr  is  perforated  so  that  the  hot  gases  from  a 
fumai-e  may  citx-nlate  througli  the  space  between 
the  floors  and  into  the  kiln.  A  second  furnai-e  is 
connected  directly  witli  the  kiln,  from  whicli  a 
discharge  flue  is  provided. — \V.  F.   F. 

Kiln  ;    Rotary  ■ 


.  W.  1).  .Mount.  Saltville,  Va., 
Assignor  to  Mathieson  .Vlkali  Works.  TT.S.  Pat. 
1.179,952,  Apr.  18. lOlH.Date  of  appl..  Jan.  11, 1916. 

A  Nl'MBEK  of  phmgers  actuated  by  springs  are 
mounted  on  the  lining  wall  of  the  kiln  and  have 
a  portion  projecting  outside  which  can  be  struck, 
so  as  to  dislodge  the  contents  of  the  kiln. — W.  F.  F. 

Liquids  ;    Apparaitis  for  removing  gases  from  mid 

purifying .     F.  Munzinger.  Berlin,  Assignor 

to   tieneral   Electric   Co.      U..S.   Pat.    1.180.780, 
Apr.  25.  1916.    Date  of  appl.,  Nov.  14,  1914. 

The  liquid  to  be  treated  passes  upwards  through 
a  stack  of  tubes  into  the  innermost  c>f  a  series  of 
concentric  annular  chambers  which  communicate 
witb  one  another  alternately  above  and  below. 
One  of  the  chambers  contains  a  steam  heating 
coil  and  the  liberated  gas  escapes  by  an  automatic 
valve  at  the  top  of  the  casing.  The  liquid  finally 
passes  downwards  through  a  casing  which  surrounds 
the  inlet  tubes  and  thus  gives  up  some  of  its  lieat 
to  the  incoming  liquid. — W.  F.  F. 

Filtering  apparatus.      C.  Bosch,  Augsburg.     Ger. 
Pat.  290,739,  Oct.  21,  1913. 

A  SERIES  of  chambers,  of  the  shape  of  inverted 
truncated  cones,  are  arranged  one  within  another 
and  packed  with  filtering  material.  The  chambers 
are  connected  by  suitable  passages,  so  tiiat  the 
liquid,  in  passing  through  the  apparatvis,  flows 
repeatedly  in  dilTerent  directions. — A.  S. 

Filler-  or  press-plate  for  the  dehydration  of  pulp, 
paper,  peat,  or  the  like.  Jlaschinenbau-Anstalt 
Humboldt,  Cohi-Kalk.  Ger.  Pat.  291,010, 
June  23,  1914. 

The  filter-plate  is  formed  by  a  plate,  B  (see  fig.) 
composed  of  slotted 
tubes,     placed     be-  ,,J^ 

tween  two  flat  per- 
forated sheets,  A.  c. 
The  three  plates 
may  be  screwed  together. — A.  S. 

Crystallisation   of   hot   salt   solutions;     Apparatus 

for .  P.  Schilde,  Hersfeld.  Ger.  Pat.  291.065, 

July  .3,  1913. 

A  TASK,  open  at  the  top,  is  divided  by  partitions 
into  a  lower,  closed  cooling  chamber  and  an  upper 
crystallising  chamber  open  at  the  top.  The  par- 
titions are  so  arranged  that  the  cooUng  liquid 
and  the  solution  to  be  crystallised  flow  in  opposite 
directions,  alternately  >ip  and  down  through  the 
tall,  narrow  compartments  of  the  respective 
chambers.  The  compartments  of  the  crystallising 
chamber  communicate,  at  the  bottom,  with  lateral 
chambers,  also  divided  into  compartments,  in 
which  the  crystals  collect,  whilst  tlie  mother  liriuor 
overflows  at  the  top  and  returns  to  the  crystallising 
chamber.  The  compartments  of  the  lateral 
chambers  are  connected  liy  tapering  passages, 
BO  that  the  crystals  form  plugs  therein,  and  mother 
liquor  is  thus  prevented  from  passing  from  one 
compartment  to  the  next  or  from  coming  in  con- 
tact with  the  conveyor  used  for  discharging  the 
crystals. — A.  S. 


Furnaces  ;    Apparattts  for  introducing  goods  intoi 

and  removing  same  from  ann''aling  or  other 

A.  Smallwood,  London.  Kng.  Pat.  6330,  Apr.  28 ' 
1915. 

Packing  for  niachin'-ry.     P.  Ilourlier,  Assignor  !• 
L'Air    Liquido    (Soc.    Anon,    pour    I'Ktude    <■ 
I'Exploit.    des   Proc.    G.    Claude),    Paris.     U.S, 
Pat.   1,179,185,  Apr.   11,   1916.     Date  of  appl. 
Oct.  11,  1913.  ' 

See  Eng.  Pat.  23,564  of  1913  ;    this  J.,  1914,  241 

Boiler  for  the  production  of  steam  or  evaporation  o 
solutions.  H.  Scheftlein,  Assignor  to  Nord 
Hvdro-Elektrisk  Kvaelstofaktieselskab,  Christ! 
ania.  Norwav  U.S.  Pat.  1,180,545,  Apr.  25,  1916 
Date  of  appi.,  Nov.  1,  1913. 

See  Fr.  Pat.  451,515  of  1912  ;    this  J.,  1913,  601 

Gas    furnaces,     particularly    for    heating    boilers 
Eng.  Pat.  11,502.     See  IIb. 

Filter-press,  especially  for  the  filtration  of  sugar  juic 
atid  the  like.     Ger.  Pat.  291,316.     See  XVII. 


IIa.— FUEL  ;    GAS  ;    MINERAL   OILS  AND 

WAXES. 

Producer  gas  ;    A  frequent   source  of  error  in  th 

a)>ah/si-<i    of .     F.    HofTmann.     Chem.-Zeit. 

1916,   40,  412—413. 

OvriNG  to  the  frequently  occurring  incomplet 
absorption  of  carbon  monoxide  by  cuprous  chlorid 
solution  in  the  analysis  of  producer  gas,  not  onl 
is  the  amount  of  that  substance  erroneously  dc 
tennined,  but  also,  by  an  equal  amount,  too  mini 
hydrogen  and  too  little  methane  are  found.  It  i 
recommended  that  the  use  of  cuprous  chloride  li 
oinitted  altogether,  and  the  three  coiiibustilil 
gases  be  determined  indirectly  by  smudtancou 
combustion  in  oxygen. — G.  F.  M. 

A7nm()niu7n  sulphate  ;   Modified  type  of  plaid  for  Ih 

ma nttfacture     of [in    small  gas  works],     B 

Fukuda.     J.  Chem.   Ind.,  Tokyo,  Japan,  1911 
19,  227—239. 

The  plant  described,  designed  by  the  author,  ha 
been  installed  at  several  small  gas  works  in  Japai 
It  consists  of  a  preheat er,  a  superheater,  a  stil 
a  trap-box  or  separator,  a  siphon  pot,  a  saturate 
an  overhead  gas  liquor  tank,  and  an  overliea 
liming  tank.  The  still  is  a  rectangular  horizoiit) 
box  provided  with  a  large  number  of  trays  forme 
of  wide  gas  pipes  and  arranged  in  steps.  It  is  si 
in  tlie  flue  between  the  gas-retort  furnace  an 
the  chimney,  and  the  ammoniacal  liquor  is  ni 
into  the  stiU  through  the  preheatcr  and  supei' 
heater.  The  superheater  is  placed  in  the  lowi 
part  and  the  preheater  in  the  upper  part  of  tl 
still.  Wlien  using  ammoniacal  gas  liquor  of  lo' 
strength  (0-77  Tw.  at  60°  F.  (equivalent  to  0-25- 
0-30%  NHj)  the  ammonium  sulphate  crystals  fon 
slowly  and  only  reqiiire  removal  at  intervals  froi 
the  fi.shing  pocket  of  the  saturator.  The  exper 
ment-iil  results  obtained  with  the  modified  plar 
at  the  Matsumoto  Gas  Works  are  as  follows  :- 
The  eflicioncy  of  the  still  is  90-23 %,the  yield  froi 
100  galls,  of  gas  liquor  being  22-9  lb.  of  ammoniui 
sulphate  as  compared  with  23-8  lb.  by  calculatioi 
The  sulphate  produced  contained  24-67  %NI1 
The  total  cost  of  operating  the  plant  per  100  lb.  < 
ammonium  sulphate  is  4s.  7d.,  and  the  estimate: 
annual  profit  on  an  output  of  5  J  tons  is  <!69  8si 
equal  to  40%  on  a  capital  outlay  of  £150. 

— J.  B.  0.  K. 
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Jnsiihitiiifi  oils.  Report  of  Sub-committee  of  hist. 
El'ctriral  Eiif/iiieers.  J.  Inst.  Elect.  Eng.,  1910, 
54,  497.     (Compare  this  J.,  1915,  113:5). 

The  suitability  of  an  oil  for  use  as  a  cooling  insu- 
lating luodiiuu.  e.ij.,  in  t ransformei-s,  is  judged 
from  the  results  of  the  following  tests:  (1)  the 
tendency  to  sludge,  hv  a  modification  of  Michie's 
method"  (this  J.,  1911.  1196)  in  which  the  oil  is 
subjected  to  the  action  of  heat  and  oxygen  for  a 

fiven  time  and  the  amount  of  sohd  precipitated  is 
etcnnined  ;  (2)  loss  by  evaporation,  by  heating 
the  oil  at  100°  C.  for  8  hrs.  under  specified  con- 
ditions ;  (3)  flash-point  by  the  Gray  or  Pensky- 
Martens  instrument ;  (4)  viscosity  at  15-5'  C., 
50°  t^.  and  SO"  C.  by  the  Redwood  viscosimeter  ; 

(5)  determination  of  the  acidity  or  alkalinity,  and 
of  the  iodine  value  bv  HUbl's  process'  (compare 
Radclifife  and   Polychronis,   this   J.,    1916.    340)  ; 

(6)  specific  gravity  is  determined  at  15-5°  C,  50°O., 
and  80°  C.  by  a  specific  gravity  bottle  or  pykno- 
meter,  and  the  coefficient  of  expansion  calculated  ; 

(7)  the  cold  test  (solidification)  ;  (8)  moisture 
absorption  estimated  by  means  of  (9)  dielectric 
(breakdown)  test;  (10)  specific  resistance;  (11) 
thermal  tran.sference,  by  the  method  of  the  National 
Physical  Laboratory  ;  and  (12)  specific  heat  at 
ISij"  C,  50°,  and  80°  C— F.  W.  A. 

Patents. 

Patent  fuel;     Manufacture   of .     F.    C.    Yeo, 

Swansea,  and  T.  A.  Goskar,  West  Cross.     Eng. 
Pat.  4980.  Mar.  31,   1915. 

The  fuel  mixture  is  heated  by  hot  air  or  hot  gases 
and  steam,  in  a  closed  heating  and  mixing  chamber 
through  which  it  is  passed  by  mechanical  means. 
The  heating  agent  is  allowed  to  come  into  direct 
contact  with  the  fuel  mixture,  and  can  only  escape 
from  the  vessel  with  the  same,  through  the  con- 
trolled outlet.  The  mixture  is  finally  passed 
through  a  closed  cooling  chamber,  and  is  then 
briquetted.— J.  B.  C.  K. 


Coal ;     Process    of   treating  - 


C.    H.     Smith, 


Gases  and  vapours;    Combustion  of- 


C.    D. 


McCourt,  Streatham  Hill,  and  Commercial  Lab 
oratories,   Ltd.,   Camberwell.     Eng.  Pats.  6312, 
Apr.  28,  and  7920,  May  28.  1915. 

A    COMBUSTIBLE   mixture  which  conta.ins  all    the 
air    necessary    for    the    complete  combustion   of 
the  fuel  constituent,  at  a  yery  low  pressure,  and 
produced  by  the  direct  and  injective  action  upon 
the  atmosphere  of  a  jet  or  jets    of    gaseous    or 
vaporous  fuel,  at  the   pressure  ordinarily  obtain- 
ing within  the  mains  or  pipes  of  a  town's  system 
3f  gas-supply,  is  supplied  to  a  perforated  slab  or 
block,    at    a    pressiu'e    coiLsiderably     below    J-in. 
water-gauge,  over  an  aggregate  cross-sectional  area 
if  perforations   of   considerable   extent,    and    the 
■ate  of  supply  of  the  mass  of  combustible  n^ixture 
Jer  unit  perforation,   and   therefore   the   rate   of 
leneration   of   heat   by   its   combustion    per   unit 
jerforation,  are  both  relatively  small,  so  that  the 
emperature  of  the  exit  ends  of  the  perforations 
s  not  raised  to  such  a  degree  as  to  admit  of  the 
>ackward     propagation     of      combustion.        The 
-pparatus  comprises  a  perforated  slab  or  block  of 
efractory  material,  supported  in  an  iron  casing, 
•  venturi  tube  or  the  like,  connected  at  one  end  with 
he  casing,  and  having  at  the  other  end  a  fuel  jet, 
r  fuel  jets,  in  connection  with  a  supply  of  ga,seous 
r  vaporous  fuel,   the    arrangement    being    such 
hat  the  optimum  amount  of  air  from  the  atmo- 
phere  is  driven  into  the  casing,  by  the  jet  or  jets 
f  fuel,  and  forms  a  combustible  mixture  which 
mtams  all  the  air  necessary  for  the  complete 
Jwbustion    of    the    fuel    constituent.     Reference 
as  been  directed,  in  pursuance  of  Sect.  7,  Sub- 
^■t.  4,  of  the  Patents  and  Designs  Act.  1907,  to 
ng.  Pats.  1785  of  1874  ;    25,808  of  1909  ;    2839, 
J,490,  and  25,714  of  1912  ;    this  J.,  1910,  1448  ; 
nZ,  198,  936.— J.  B.  C.  K. 


Short  IliUs,  N.J.  U.S.  Pat.  1,177,727,  Apr.  4, 
1916.  Date  of  appl.,  Sept.  18,  1915. 
Coal,  having  a  content  of  moisture  or  other 
volatile  matter  too  high  for  the  production  of 
metallurgical  coke,  is  crushed  and  heated  tUl  the 
volatile  content  is  reduced  to  the  desired  amount. 
The  residue  is  cooled,  pulverised,  and  coked. 

— W.  P.  F. 

Coal  gas  ;   Process  of  and  apparatus  [retort]  for  the 

manufacture  of .     A.  Waddell,  Dunfermline. 

Eng.  Pats.  5611  and  14,142,  Apr.  14  and  Oct.  6, 
1915. 
Co.\L  passes  do\vnwards  through  a  vertical  retort 
in  which  the  temperature  increases  from  top  to 
bottom.  Near  the  bottom,  but  before  the  zone  of 
highest  temperature  is  reached,  the  retort  walls 
are  inclined  successively  in  opposite  directions  to 
ensure  mixing  of  the  charge.  The  inclined  bottom 
of  the  retort  is  of  large  area  and  is  heated  by  flues 
within  the  walls.  The  gas  may  be  withdrawn 
either  at  the  top  or  near  the  bottom  of  the  retort. 

— W.  F.  F. 

Oil-gas  ;  Manufacture  of .  HoUandsche  Residu- 

gas  Maatschappij  Systeem  Rincker-Wolter, 
The  Hague,  HoUand.  Eng.  Pat.  6285,  Apr.  27, 
1915.     Under  Int.  Conv.,  Feb.  24,  1915. 

Liquid  hydrocarbons  are  converted  into  oU-gas, 
by  contact  with  glowing  coal  or  coke  In  the  custom- 
ary manner,  and  water  gas  or  other  gas  con- 
taining hydrogen  is  led  Into  the  oU-gas  generator 
with  the  object  of  converting  the  oil  residues  into 
hydrocarbons  that  can  be  gasified.  The  formation 
of  tar  in  the  oU-gas  generator  is  th\is  avoided.  Two 
generators  are  used,  each  serving  as  a  water-gas 
generator  and  an  oU-gas  generator  alternately. 

—J.  B.  C.  K. 

Gas-producers.     C.     W.     Lummls,      Assignor     to 

Morgan    Construction    Co.,     Worcester,     Mass. 

U.S.   Pat.    1,178,086,   Apr.    4,    1916.      Date    of 

appl..  May  12,   1914. 

A  CHARGE  of  fuel  is  fed  from  a  hopper  Into  a 

pocket  above  the  producer,  so  that  the  pocket  Is 

partlyfUled.  The  pocket  is  then  moved  horizontally 

and  the   fuel  falls  through  a  shoot  into  the  pro- 

diicer,  the  top  of  the  pocket  being  closed  by  a  shde 

to  prevent  escape  of  gas.     The  shoot  is  provided 

with  vanes,  one  of    which  may  be  adjustable,  to 

spread  the  fuel  as  it  falls. — W.  F.  F. 

Coal-gas   and   other   gases  ;     Purification    of . 

G.  WUton.  London.     Eng.  Pat.  4682,  Mar.  25, 

1915. 
The  gas  is  subjected  to  cooling  and  pressure,  in 
contact  ^^ith  the  products  of  condensation.  Under 
these  conditions  the  tar  v,Ul  absorb  the  whole  of 
the  benzene,  toluene,  carbon  bisidphide,  and  Ught 
hvdrocarbono,  while  the  ammonlacal  Uquor  wUl 
absorb  practically  the  whole  of  the  ammonia, 
hydrogen  sulphide,  and  carbon  dioxide.  Modifica- 
tions of  the  process  consist  m  raising  the  gas  to 
the  maximum  pressure  by  successive  steps,  and  m 
bringing  the  gas  iuto  contact  with  the  ammonlacal 
Uquor  and  tar  in  separate  vessels.  A  pressure  of 
30  lb.  and  a  temperature  of  60°  F.  (15-5°  C.)  are 
recommended  for  carrying  cut  the  proems.  . 

— J.  B.  C  Ji.. 

Gases  ;    Means  for  removing  dust  from  Uiot]  ——. 

A.  M.  Duckham.  ^i^htead,  Surrey.     Eng.  Pat. 

10,244,  July  14,  1915. 
A  FILTERING  material,  such  as  slag  wool,  asbestos, 
steel  turnings,  etc.,  is  contained  in  a  box  with  top 
and  bottom  of  expanded  metal,  the  top  bemg 
adjustable  m  height  to  vary  the  thickness  of 
filtering  material.     The  bos  is  raised  and  dropped 
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by  rotary  i-auis  to  shake  out  the  dvist.  and  the  gas 
is  iv"isseil  throiiirh  fx-om  lielow  iipwanls. 

— W.  P.  F. 


-.     W.  A.  Hall, 


[Pf/ro/t'um]  oUs  ;    Cracking  of  ■ 

I^mdon.     Knj:.  Pat.  15t14.  Feb.  1.  1915. 

The  oil  is  fon-ed  under  a  pi-essui-e  of  about  75  lb. 
per  sq.  in.  throuirli  a  system  of  tubes  lieated  to 
somewhat  below  the  desired  cracking  temperature, 
so  that  the  vapoui-s  and  gases  produced  attain  a 
veloeity  of  about  5000  ft.  per  minute.  The  vapours 
and  gases  are  then  expanded  into  a  iiuuh  larger 
pipe,  piwided  with  baffles  ;  the  veUnity  is  thus 
reduced  suddeidy  and  the  kinetic  energy  of  the 
vapours  and  gases  is  transformed  into  heat,  so 
that  the  desired  cracking  temperature  is  attained 
in  the  larger  pipe  without  external  heating.  The 
deposition  of  carbon  and  the  formation  of  uncon- 
densable  gases  are  diminished  by  this  method. 
The  heated  tubes  may  be  of  1  in.  diam.  and  about 
300  ft.  long,  and  the  larger  pipe  12  — 10  in.  diam. 
and  12  ft.  high.  For  the  production  of  motor 
spirit  the  tubes  are  heated  to  o'^O"  C,  whilst  when 
it  is  desired  to  produce  aromatic  hydrocarbons 
a  temperature  of  720    C.  is  used. — A  S. 

Hydrocarbons  from  crude  oil ;  Process  and  apparahis 

for   recovering   volatile .      C.    M.    Gay.    Los 

Angeles,  Cal.  U.S.  Pat  1,179,001,  Apr.  II,  1916. 
Date  of  appl..  Sept.  9,  1913. 

Crude  oil  is  heated  sufficiently  to  assist  in  atomis- 
ing it,  Imt  without  producing  any  distillate,  and  is 
atomised  by  means  of  natural  gas  substantially 
at  atmospheric  pressure.  Gasoline  is  separated 
by  condensation  from  the  saturated  natural  gas, 
which  is  again  used  for  atomising. — F.  W,  A. 

Still ;     Crude-oil .      C.  E.   Sampson  and   W. 

Woods,  Alameda,  Cal.  U.S.  Pat.  1,177,816, 
Apr.  4.  1916.     Date  of  appl.,  Feb.  16,  1915. 

Pipes  arranged  in  zigzag  groups  in  a  vertical  plane 
are  fixed  in  headers  mounted  in  parallel  vertical 
walls.  Baffles  are  provided  extending  from  one 
wall  nearly  to  the  other  and  resting  on  the  pipes, 
so  that  hot  gases  ascend  from  the  smaller  ends  of 
the  chamliers  thus  formed  into  the  larger  ends  of 
the  chamljers  next  above.  The  .oil  is  passed 
upwards  tlu'ough  the  pipes. — \V.  F.  F. 

Refining  oil;    Apparatus  for [by  dislillation}. 

J.  R.  Timnains  and  O.  .Swain,  Okmulgee.  Okla. 
U.S.  Pat.  1.179.243,  Apr.  11,  1916.  Date  of 
appl.,  -Mar.  8,  1915. 

The  hot  gases  and  vapours  pass  from  the  still  to 
a  primary  tubular  condenser,  which  they  enter 
at  a  distance  above  the  lower  end  of  the  vertical 
condensing  pipes  and  are  l>rought  into  contact 
with  a  flowing  film  of  condensed  liquid  for  a 
short  time  only.  The  liquid  is  .separated  at  the 
bottom  of  the  condensing  pipes  and  conveyed  back 
to  the  still  for  retreatment,  and  the  gases  and 
vapours  pass  into  a  secondary  condenser,  arrange- 
ments being  made  liy  means  of  a  by-pass  so  that 
the  vapour  may  pass  directly  into  this  secondary 
condenser  if  necessary. — F.  W.  A. 

Petroleum   and  other  liquids  ;     Apparatus  for  dis- 
tillation and  fractionalinn  of .  H .  L.  Burleson, 

Belvedere,  and  P.  W.  Prutzman,  Berkeley,  Cal. 
U.S.  Pat.  1,180.237,  Apr.  18,  1916.  Date  of 
appl.,  Apr.  11,   1913. 

The  liquid  to  be  distilled  is  passed  in  a  thin  film 
down  a  zig-zag  series  of  flat-bottomed  tubes  of 
D-section  provided  with  vapour  traps  at  the 
junctions  of  the  tubes,  inlets  for  liquid  at  the 
upper  and  vapour  exits  at  the  lower  end  of  each 
tube.  The  tubes  may  be  evacuated,  and  are 
supported  in  a  heating  chamber  by  transverse 
tubular  siipports  ;  the  upper  sides  of  the  tubes 
are  covered  with  heat  insulating  material.     The 


liquid  to  be  distilled  is  preheated  in  a  coil  beneath 
the  heating  iliamber. — F.  W.  A. 


Pulverised    fuel ;      Feeding  ■ 


C.  J.  Gadd, 
Lebanon,  Pa.  U.S.  Pat.  1,179.087,  Apr.  11,  19Ui. 
Date  of  appl..  Mar.  12,  1914, 

Feeding  and  burninii  prepared  coal  ;    Apparaius  lor 

.    W.  G.  Wilson,  Elizabeth.  K. J.     U.S.Pat. 

1,179,488.  Apr.  18,  1916.  Date  of  appl.,  Apr. 
29,  1914. 

Chanibcr-oven    of    the    rvversin<i    flame    type.       A. 

Gohmann,  Assignor  to  Stettiner  Cliamotte-Fabr. 

A.-G.    vorm.    Oidier,    Stettin,    Germany.      U.S. 

Pat.   1.1.S0.027.  Apr.   18.   1916.     Date  of  appl., 

June  28,  1913. 
See  Fr.  Pat.  459,101  of  1913;   this  .T..  1913, 1149. 

Gases  for  heating  puri>oses  ;    Process  of  obtaining 

.    E.  Knoevenagel,  Heidelberg,  Assignor  ti) 

Athlon  (ies.  m.  b.  H..  .Mannheim-Waldhof, 
Germanv.  U.S.  Pat.  l,17S.S,-,8.  Apr.  11.  1916. 
Date  of  appl..  Sept.  15,  1913. 

See  Fr.  Pat.  462,740  of  1913  ;    this  J.,  1914,  304. 

Ceresin  and  the  like  from  residues  of  mineral  oil; 

Process    of    obtaining .       J.    Mijs,    Bussuni, 

Netherlands.  U.S.Pat.  1,178,532,  Apr.  11, 1916. 
Date  of  appl..  May  11.   1912. 

See  Eug.  Pat.  10.256  of  1912  ;    this  J.,  1913,  13. 

Process  and  apparatus  for  the  commercial  production 
of  hydrogen.    Fr.  Pat.  476.901.     See  \I1. 

Lubricant  and  process  of  making  the  same.     Eng. 
Pats.   11,129  and  14,520.     See  XII, 

System  for  sweating  tcax.      U.S.   Pat.    1,180,599. 
See  XII. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING:     LIGHTING. 

Determinaiion  of  acetone  when  present  in  systems  of 
m,ethyl  alcohol,  water,  and  potossiutn  fluoride,  and 
equilibria  i)t  systems  of  methyl  ethyl  Icefone.  tenter, 
and  inorganic  sails.      Frankforter  .and  Cohen. 
See  XX. 

Use  of  the  electric  spark  for  ijuhcrising  solutions  and 
for  obt((iuing  inonochromutic  light.  Hirschel. 
.SeeXXlII. 

Patents. 

Oil  or  illuminating  gas;    Apparatus  for  disiillvuj  \ 

shale  or  coal  for  production  of .    J.  W.  Fell,  ' 

Sydney.  N.S.W.     Eng.  Pat.  6613,  May  3,  1915.  | 
Under  Int.  Conv.,  Jan.  5,  1915. 

The  shale  or  coal  is  gasified  in  a  producer  or  retort 
provided  with  a  by-pass  from  the  main  flue,  by  | 
means  of  which  pioducer-gas  or  water-gas  may  be 
injected  into  the  lower  portion  of  the  producer  on 
retort.  The  injected  gas  is  preheated  by  passing 
through  the  flues  tluat  surround  the  retort. 

—J.  B.  C.  K. 

Wood  ;    Process  and  apparatus  for  destructive  dis-] 

tillation  of .     J.   L.   Dormon,  New    Orleans, 

La.  U.S.  Pat.  1,179.616,  Apr.  18,  1916.  Date 
of  appl.,  Apr.  30,  1915. 
A  HOT,  inert  gas  is  pa.ssed  through  a  long  chamber] 
containing  the  wood  to  be  distilled.  Tlie  latter  i> 
moved  forward  intermittently  and  at  each  succes- 
sive step  it  is  exposed  to  gas  at  a  higher  tem- 
perature. Part  of  the  gas  w)ii<b  has  l)een  n 
contact    witli    the    wood    is    withdrawn    tor   tin 
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I'ecdvery  of  by-products  and  tho  remainder  is  again 
passed  throujjli  tlio  clmniher.  \Mion  remiired  tlie 
pas  is  heated  out  ol  ctnitaet  with  the  wood. — A.B.S. 

Gas  furnaces,  parilndarly  for  healing  boilers.  See. 
du  Gaz  de  ParLs.  Eng.  Pat.  11,502.  Aug.  9, 
191.5.  Under  Int.  Conv.,  Sep.  12,  1914. 
The  products  of  combustion  from  a  gas-heated, 
vertical  boiler  are  cooled  l)y  contact  with  copper 
pipes  thi-ougli  which  cold  water  entei-s  tlie  boiler. 
Tlie  combustion  products  are  tluis  freed  from  the 
preater  part  of  the  steam  and  thereby  prevented 
from  damaging  the  flue  and  cliimney.  To  secure 
anijile  draught,  the  exit  flue  is  passed  through 
the  steam  chamber  of  the  boiler  or  is  heated  by 
a  sejiarate  burner.  Tlie  arrangement  proposed 
increases  tlie  original  cost  of  the  boiler,  but  a 
saving  on  the  whole  plant  is  effected,  as  it  is  not 
necessary  to  construct  the  flue  and  chimney  of 
lead  or  galvanised  iron  in  order  to  prevent  corros- 
ion.—A.  B.  S. 

[Arc  U</hi]  electrode.     C.  R.  Krueger.  Schenectady, 
N.Y!.   Assignor  to   General   Electric   Co.     U.S. 
Pat.   1.173.005.  Feb.  22,   1916.     Date  of  appl., 
Apr.  3,  191,5. 
A  T.CMlxors  arc   light   electrode  is   composed   ot 
'u'l'y  parts  of  magnetite.  28-75  of  rutile.  10  of  arc- 
furnace   titanium^  carbide,    -t   of   chromite.    and    1 
part  of  lithium  fluoride  as  a  flux.     With  titanimu 
carbide,  tlie  amount  of   chromite  used  in  this  type 
of  elei'trode.  may  be  diminished,  and  the  carbide, 
whilst   increasing  the   amount  of   light,   acts   like 
the  chromite  in  restraining  the  consumption  of  the 
electrode  and  the  tendency  to  "  puddling." — B.  N. 


Filaments  ;  Process  of  malcing  - 


E.  E.  Mvers, 


East  Orange,  N.J..  Assignor  to  Westinghouse 
Lamp  Co.  ^  U.S.  Pat.  1.180.066,  Apr.  isr  1916. 
Date  of  appl.,  Dec.  5.  1910. 

The  ductility  ot  a  wire  of  refractory  conducting 
material  is  increased  by  successively  drawing  the 
wire  thi-ough  a  die.  and  heating  it  in  an  oxidising 
atmosphere,  such  as  air.  to  an  annealing  tempera- 
ture, until  a  product  of  the  desired  diametJer  is 
obtained. — B.  X. 

Incandescence  [tungsten']  electric  lamp.  I.  Lang- 
muir.  Schenectadv.  N.Y..  Assignor  to  General 
Electric  Co.  U.S.'  Pat.  1.180,159.  Apr.  18,  1916. 
Date  of  appl..  Apr.  19.  1913. 

The  lamp  is  provided  with  a  tungsten  filament  of 
large  effective  diameter,  and  a  globe  filled  with 
dry  nitrogen,  of  heat-conductivity  less  than  that 
ot  hydrogen,  at  a  pressure  as  high  as  or  higher  than 
300  mm.  of  mercury.  The  filament  is  thereby 
adapted  for  operation  at  a  temperature  higher 
than  it  would  have  in  a  vacuum  at  an  efficiency 
of  one  watt  per  candle. — B.  N. 

Incandescence  body  for  electric  lamps.  A.  I^ederer, 
Vienna.  U.S.  Pat.  1.180.261.  Apr.  18.  1916. 
Date  of  appl.,  Dec.  20,  1906. 

See  Fr.  Pat.  371,557  of  1906  :  this  J.,  1907,  401. 

Preparing  intermediate  products  from  hydrocarbon 
and  other  distillates.     Eng.  Pat.  6450.     See  III. 

Manufacture  and  tise  of  lum.inons  radiations  for 
therapeutical  purposes.     Eng.  Pat.  1480.  ,9ecXX. 


in.— TAR  AND  TAR  PRODUCTS. 

yUro-compounds ;    Investigation     of    the    chemical 
processes   invoiced   in   the   technical   reduction   of 

aromatic to  amino-compounds.     P.  N.   Rai- 

kow.     Z.  angew.  Chem..  1916.  29,  196 — 199. 

None  ot    the    theories    offered    at    various    times 


to  explain  tlie  mechanism  of  the  reduction  of 
aromatic  nitro-compounds  to  amines  by  means  of 
iron  and  only  j\,-  of  the  theoretical  quantity  of 
hydrochloric  acid,  is  in  accordance  with  the  facts 
except  that  of  .\Iuspratt.  wliich  was  declared  by 
Wohl  (this  J..  1891,  876)  to  be  erroneous.  l)ut 
which  has  now  been  c^jperiinentally  proved  in  all 
its  stages.  The  amino-coiupound,  e.g..  aniline, 
pl.ays  an  active  part  in  tlie  process,  in  that  it 
converts  the  ferrous  chloride  into  ferrous  hydroxide, 
and  tlie  aniline  hydrochloritle  thereby  formed 
then  reacts  with  the  free  iron  with  the  generation 
of  hydrogen  and  ferrous  chloride,  and  so  the 
process  is  repeated  :  2CeH5.XH,  +  FeCl2-r2H,0  = 
2C6H5NH2.HCl-Fe(OH)2.  and'  2C8H5.XHJHCI 
+  Fe=2C6Hr,NH,+FeClj-f2H.— G.  P.  M. 

by  acetic 


A)iilincs  :   Acetylation  of  [substituted]  ■ 

anhydride  in  presence  of  catalysts.  Transformation 
of  aromatic  nitroamines  and  allied  substances  and 
its  relation  to  sub.'itilulion  in  benzene  derivatives. 
F.  S.  Kipping,  K.  J.  P.  Orton,  S.  Ruhemann, 
J.  T.  Hewitt,  and  W.  H.  Grav.  Report  Brit. 
Assoc,  Australia.   1914,   105—107. 

Smith  and  Orton  (this  J..  1909,  678)  showed  that 
negatively  di-ortho-substituted  anilines,  such  as 
Si/jrt-tribromoaniline,  though  reacting  very  slowly 
with  acetic  anhydride  at  the  ordinary  temperature, 
can  be  acetylated  very  rapidly  in  presence  of 
sulphuric  and  otlier  acids  ;  the  monoacetyl 
derivative  is  formed,  whereas  at  higher  tempera- 
tures, without  a  catalyst,  the  chief  product  is  the 
diacetyl  derivative.  Various  salts,  especially 
ferric  salts,  also  act  as  catalysts  in  the  acetylation 
of  amines.  To  follow  analytically  the  acetylation 
in  presence  of  acids,  the  reaction  was  stopped 
by  adding  anhydrous  sodium  acetate,  equivalent 
to  the  acid  catalyst,  and  then  excess  of  an  acetic 
acid  solution  of  nitric  acid,  which  converted  the 
unchanged  amine  rapidly  and  quantitatively 
into  a  nitroamine.  The  latter  was  extracted 
from  the  diluted  solution  by  shaking  three  times 
with  chloroform,  and  determined  by  titration 
of  its  alcoholic  solution  with  baryta.  Experiments 
on  the  acetylation  of  s(/ni-tribromoaniline  in 
presence  of  sulphuric  acid  showed  that  the 
reaction  is  of  the  second  order,  and  that  the 
velocity  constant  is  approximately  halved  by 
doubling  the  dilution.  When  the  concentrations 
of  the  amine  and  anhydride  are  constant,  the 
speed  of  the  reaction  is  approximately  proportional 
to  the  concentration  of  the  catalyst.  Wlien  the 
anhydride  and  catalyst  are  kept  constant,  the 
speed  decrea.ses  \\-ith  increasing  concentration  of 
the  amine,  whilst  it  is  practically  unaft'ected  if 
the  concentration  of  both  acid  and  amine  be 
reduced  simultaneously  ;  this  is  proJialdy  due  to 
the  acid  catalyst  being  partly  combined  with  the 
amine. — A.  S. 

Xitration  of  toluene.     Hoffman.     See  XXII. 
Patents. 

Ayithraquinone  ;    Manufacture  of .     A.  Heine- 

mann.  Birmingham.  Eng.  Pat.  5514,  Apr.l2, 1915. 

Anthkacexe  is  suspended  in  water,  dilute  sul- 
phuric acid,  cold  acetic  acid,  or  acetone,  or  in  a 
mixture  of  acetone  with  water  or  dilute  sulphuric 
acid,  or  dissolved  in  hot  acetic  acid  or  acetone,  and 
ozonised  air  passed  into  the  su.spension  or  solution 
until  the  oxidation  to  anthraquinone  is  complete. 
Example.  60  grms.  of  anthracene  is  suspended 
in  1  kilo,  of  sulphuric  acid  (sp.gr.  1-5 — 1-6)  and 
the  -mixture  heated  to  100°  C.  Ozomsed  air, 
sufficient  to  suppiv  4  grms.  of  ozone  per  hour, 
is  passed  into  the  mixture  for  about  12  hrs., 
then  1  litre  of  hoUing  water  is  added  to  the  liquid, 
which  is  neutralised  with  sodium  carbonate, 
filtered  hot.  and  allowed  to  stand  until  crystaUisa- 
tion  of  the  anthraquinone  takes  place,  which 
occurs  in  24  hrs. — F.  W.  A. 
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Hj/droctjrhon     and     other     distillates ;      Preparing 

intermediate  {iroduels  from .      O.   P.    Lewis, 

Limdon.    EiJg.  Pat.  (i450.  Apr.  30,  191;".. 

A  c.^KBOXACKors  material  such  as  lignite,  peat, 
sawdust,  mepiss,  etc.,  is  destructively  distilled, 
and  the  di.^tillation  piMducts  are  mixed  with  the 
vapour  from  a  tar  oil  or  other  hydiMcarhon  oil, 
the  mixing  ehamher  being  preferably  heated  to 
about  300"  C.  The  vapours  fr»)m  the  mixing 
chamber  are  condenseil.  In  alternative  forms  of 
the  process  (1)  the  hydrt.carbon  oil  in  the  liquid 
form  is  treate<i  with  the  distillation  pix>duots  in  a 
scrubber,  and  (2)  the  distillation  pi-oduct«  are 
condenseti,  .ind  the  condense*!  liquid  mixed  with 
the  liquid  hvdrocarbon  oil.  It  is  stated  that 
by  treating  i  lb.  of  coal  tar  od  of  b.pt.  250°— 300'  C. 
with  1  lb.  of  distillate  from  an  Australian  brown 
coal,  a  product  containing  55%  of  oils  distilling 
below  250°  C.  was  obtained. — A.  S. 

Synthetic  chemieeil  process.  [Preparation  of  phenols.] 
C.  EUis.  Montclair,  X.J.  U.S.  Pat.  1,179.415, 
Apr.  IS.  1910.     Date  of  appl..  May  18,  1915. 

Ax  alkali  salt  of  an  aromatic  sulphonic  acid  is 
made  by  heating  a  volatile  aromatic  hydrocarbon 
with  an  excess  of  strong  sulphuric  acid,  and 
treating  the  mixture  with  a  solution  of  an 
alkali  sulphate.  The  precipitated  sulphonate  is 
separated,  dried,  and  fused  «ith  caustic  alkali, 
the  melt  dissolved  in  water,  and  the  solution 
neutralised  by  the  addition  of  a  suitable  quantity 
of  the  mother  liquor,  which  contains  the  bisulphate 
of  the  alkali  metal.— C.  A.  M. 

Chlorobcnzene  ;      Process    of    manufacturing . 

V.  E.  Auger.  Paris.   U.S.  Pat.  1,180,964,  Apr.  25, 
1916.     Date  of  appl.,  Feb.  29,  1916. 

A  soLUTiox  of  chlorine  in  benzene,  obtained  by 
the  counter-current  method,  is  brought  into 
contact  with  iron,  and  the  chlorobenzene  separated 
by  fractionation. — F.  W.  A. 

Liquid  hydrocarbon  consisting  of  a  solution  of 
naphthalene  in  hydronaphthalenes  ;   Manufacture 

of  a .    P.  Sabatier  and  A.  Mailhe.    Fr.  Pat. 

477.212.  June  3,  1914. 

X.\PHTBLVL,EXE  vapour  is  deconiposed  into  carbon 
and  hydrogen  by  passing  over  catalysts,  e.g., 
metallic  powders  on  an  inert  substratum  not 
containing  silica,  at  .500°  to  1000°  C,  and  the 
mixture  of  hydrogen  and  naphthalene  vapour  is 
passed  over  a  second  catalyst,  e.g..  a  metallic 
powder  or  alloy  on  a  suitaljle  substratum,  when  a 
mixture  of  the  tetra-  to  deca-hydronaphthalenes 
with  unchanged  naphthalene  is  produced.  The 
carbon  is  removed  from  the  first  catalyst  by  the 
action  of  steam  ;  the  water-gas  obtained  may  be 
mixed    witli    the    hydrogen    used    for    reduction. 

— F.  W.  A. 

Cracking  of  oils.    Eng.  Pat.  1594.     See  IL\. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo-yielding     glucosides ;      I'hysiology     of . 

F.  B.  Parnell.  Mem.  Dept.  Agric,  India, 
Bot.  Ser.,  1915,  7,  195—212.  f!uU.  Agric.  InteU., 
1910,  7,  70. 

The  roots  and  seeds  of  Wrighlia  tinctoria  Br.  and 
of  W.  tomentosa  R.  and  S.,  contain  an  indigo- 
yielding  glucoside.  The  glucoside  and  enzyme 
of  the  former  are  distinct  from  those  of  Indigofera 
arrecta  and  /.  Sumalrana,  but  the  enzyme  has 
some  action  on  Indigofera  glucoside  and  i;!'ce  versa. 
Wlien  the  seed  of  W.  tinctoria  is  germinated  and 
grown  without  nitrogen,  the  glucoside  content 
increases  until  it  becomes  nearly  trebled  in  about 
40    days ;     as    nitrogen    starvation    begins    the 


amount  decreases  but  is  still  appreciable  when  the 
seedlings  are  nearly  dead.  These  changes  were 
not  observed  with  W .  tomentosa.  The  glucoside 
in  cuttings  of  Polyijonuni  ti>u-li)riuin  and  Strobi- 
lanthis  fhircidifolius  partly  dis.vppeai'S  when  they 
are  grown  without  i>itn>geu.  The  percentage  of 
glucoside  present  in  11".  tinctoria  anil  /.  arrecta  is 
at  a  maximum  at  a  very  early  stage  in  the  leaf 
development,  but  the  absolute  amount  in  a  leaf 
increases  during  growth,  reaches  a  maximum 
at  maturity,  and  then  remains  constant  till  the 
leaf  falls.  Indiian  is  formed  in  etiolated  leaves 
of  /.  arrecta  wlien  they  are  kept  in  the  dark, 
but  neither  the  indican  content  of  this  plant  nor 
that  of  /.  Sunuitrana  varies  between  night  and 
day.— E.  H.  T. 

Chloric  acid  as  a  reagent  in  organic  chemistry. 
R.  L.  Datta  and  J.  K.  Choudhury.  J.  Amer. 
Chem.  Soc,  1916.  38,  1079 — 10S().  " 

The  regul.ated  action  of  chloric  acid  on  organic 
bases,  or  of  silver  cldorate  on  their  hydrochlorides, 
residted  m  the  formation  of  the  chlorates  of  the 
bases.  They  were  isolated  in  most  cases  as 
white  crystalline  substances,  which  either  exploded 
or  rapidly  decomposed  on  heating.  The  aromatic 
chlorates  particidarly  are  unstable,  and  gradually 
darken  at  ordinary  temperatures  owmg  to  oxida- 
tion of  the  base  ;  «ith  excess  of  chloric  acid 
oxidation  to  cldoroquinones  or  black  dyestiiffs 
took  place  as  the  result  of  a  vigorous  reaction. 
The  dyestuff  from  o-toluidine  is  quite  distinct  from 
o-Toluidine     Black.  lodo-hydrocarbons     were 

oxidised  by  excess  of  concentrated  chloric  acid, 
at  the  ordinary  temperature,  in  the  course  of  a 
few    days,    to    iodoxj'-compounds. — G.  F.  M. 

Patexts. 

Gallocyanine     series;      Manufacture     of    halogen 

derivatives  of .     O.  Imray,  London.     From 

Soc.  Chem.  Ind.  Basle,  Switzerland.     Eng.  Pat. 
14,159,  Oct.  6,  1915. 

Gaxlocyaxine  dyestuffs,  other  than  the  product 
obtained  by  condensing  nitrosodimethylaniline 
hydrochloride  and  tannin  anilide.  are  treated  with 
a  halogen,  preferably  in  presence  of  a  suitable 
solvent  or  diluent.  The  halogen  derivatives 
obtained,  or  better  their  easily  soluble  leuco- 
compounds,  give  bluer  and  faster  tints  than  the 
parent  dyestuffs  when  applied  by  the  methods  usual 
for   printing  and   dyeing   gallocyanine   dvestuffs. 

— F.  "W.  A. 


Tetrakisazo   dyes  ;     Blue  ■ 


J.   Dedichen  and 


W.  Lange,  jVssignore  to  Act.-Ges.  f.  .Vnilinfabr., 
Berlin.  U.S.  Pat.  1,180,985,  Apr.  25,  1916. 
Date  of  appl.,  Nov.  2,  1915.  i 

See  Eng.  Pat.  14,789  of  1915  ;    this  .T.,  1910,  171.  i 


v.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Lignone  reactions  and  constitution  [of  lignocelluloaea]. 
C.  F.  Cross  and  E.  J.  Bevan.  J.  Soc.  Dyers  and 
CoL,  1916,  32,  135—141, 

The  study  of  the  reactions  of  lignocelhdoses  with 
aromatic  amines  and  phenols  (C'ross,  Bevan  and 
Briggs,  this  J.,  1907,  941,  942)  has  been  developed 
and  extended.  With  hydroxylamine,  the  maxi- 
mum comlunation  in  the  case  of  jute  lignocellulose 
corrfs[)oinis  to  018%  of  nitrogen  fixed.  With 
])liloioj.'bi(inol  and  hydrochloric  acid,  it  is  con- 
iinned  that  the  colour  reaction  only  accounts  for  a 
fraction  of  the  t-otal  combination.  The  major 
reaction  is  attributed  to  a  diketo-cyclohexene 
group  in  the  lignone  complex,  while  the  colour 
reaction  is  accounted  for  by  the  presence  of  a 
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fractional  quantity  of  an  aldehydic  group,  pro- 
bal>ly  a  di'iivativc  of  liyilioxyfiirfiiral.  In  tlie 
quantitative  stiuly  of  tlie  plilorogluiinol  reaction 
a  con.siileral)Ie  time  is  required  to  reacli  maximum 
coniliination,  and  tlie  period  of  aljout  Hi  iiours 
(overnight)  prescribed  in  the  original  description 
of  the  methotl  {loc.  cil.)  must  he  reganled  as  tlie 
minimimi  duration  permissible.  Still  higher 
results  than  are  alTonled  by  the  standard  method 
are  obtained  by  drying  down  an  excess  of  a 
solution  of  pldoroglucinol  in  dilute  hydrochloric 
acid  in  presence  of  the  lignocellulose.  exposed  to 
the  air  for  a  period  of  four  days.  Both  the  phenol 
and  the  acid  are  therein'  concentrated  on  the  fiVire  ; 
in  this  way  a  figure  of  8-9°,',  was  obtained  with  a 
specimen  of  wood  meal  showing  6-84  °„  after 
16  hoin-s  by  the  standard  method.  Determinations 
were  also  made  with  pyrogallol  by  the  air-drying 
process  and  the  fixation  of  76 °o  on  the  wood 
lignocellulose  was  recorded.  Jute  digested  with 
strong  (^^3%)  hydrochloric  acid  for  six  days  at 
ordinary  temperature  lost  17 "o  by  weight;  this 
was  mainly  confined  to  the  furfural-yielding 
constituent  (/3-cellulose)  which  passed  into  the 
acid  solution  with  .i  loss  of  about  one-third  of  its 
furfural  yield.  The  hydrolysed  solution  contained 
3%  of  acetic  acid  on  the  original  fibre,  and  the 
fibre  residue  after  oxidation  with  chromic  acid 
in  presence  of  dilute  sulphuric  acid  yielded  6% 
more ;  thus  the  effect  of  the  treatment  was  a 
considerable  increase  in  the  total  yield  of  volatile 
acid.  The  action  of  ethereal  hydrogen  chloride 
an  the  jute  fibre  was  also  mainly  confined  to  the 
S-cellulose,  but  no  volatile  acid  was  obtained  in 
,he  extract.  Oxidation  of  the  lignone  complex 
n  the  lignocellulose  by  chromic  acid  in  presence 
jf  dilute  sulphuric  acid,  yields  for  the  main  part 
iimple  acids,  acetic,  oxalic,  and  carbonic,  in  pro- 
lortions  varying  with  the  quantity  of  chromic 
icld  and  the  strength  of  the  sulphuric  acid.  By 
.he  incipient  roasting  of  lignocellulose  and  cellulose 
he  authors  have  isolated  maltol  (methylhydroxy- 
lyrone)  and  suggest  from  this  that  the  pyrone 
onflguration  is  represented  in  some  portion  of 
he    constitutional    structure     of     these     bodies. 

—J.  F.  B. 


'iiper  ;    Ash  iests  for  percentage  of  filler  in  ■ 


about    50%;     with    15    lb.,    about    90%;    and 
with  20  lb.,  about  83%.— J.  F.  B. 


J.    E.    Plumstead.       Chc-m.    Eng..     23,     No.    2. 
Chem.  News.  1916.  113,  209—210. 

"he  percentage  retention  of  any  kind  of  filler  on 
he  paper  machine  is  geuerallv  expressed  bv  the 

p  ■"  " 

jrmula .-, .. ,    where  P  is  the  percentage   of  ash 

1  the  paper.  F  the  number  of  lb.  of   flUer  added 

er  100  lb.  of  paper  produced  by  the  machine,  and 

'  the  volatile  matter  in  the  weight  F.     The  reten- 

!on  is  influenced  by  the  quality  of  the  filler,  the 

Jbstance   of   the  paper,   the   degree   of    beating, 

le  consistence   of   the   pulp,    the    speed   of    the 

lachine,  and  length  of  wire.     Any  factor  which 

ecessitates   the    rapid    and    forcible    removal    of 

le  water  on  the  wire  causes  a  poor  retention  of 

le    filler.     In     making      control     determinations 

unples  of  pulp  of  ,")0  c.c.  each  are  taken  from  the 

sater  or  chest  and  the  breast-box  and  a  sample 

;  paper  from  the  reel.     The  wet  and  dry  samples 

■e  dried  in  the  oven,  ignited,  and  the  ratio  of  ash 

'  drj-   fibre   noted.     These   should   show   steady 

lationships  for  each  particular  grade  and  sub- 

ance  of  paper.     Variations  may   be  caused   by 

iriations  in  the  quantity  and  quality  of  "  broke" 

mished  to  the  beaters.      A  rational  utilisation 

the    filler    presupposes    an    arrangement     for 

turning  the  whole   of   the   solids    of   the   white 

kckwaters  to  the  stuff  flowing  on  to  the  machine. 

nder  these  conditions  the  approximate  average 

'^ition  of  the  best  English  china  clay  is  as  follows  : 

tb  10  lb.  of  clay  per  100  of  papar,  the  retention  is 


Patents. 


J.  D.  Tompkins, 


Drying  paper  ;   Process  of  - 

Valatie,    N.Y.      U.S.    Pat.    1,178,550,    Api-.    11, 
1910.     Date  of  appl.,  May  25,   1908. 

A  WEB  of  paper  is  passed  between  heated  rollers, 
one  of  which  is  heated  to  a  higher  temperature 
than  the  other,  and  is  then  separated  from  the 
rollers  to  allow  escape  of  moisture  and  free  lateral 
shrinkage. — F.  W.  A. 

Rosin-size  for  paper-making  ;    Manufacture  of- 


J.  M.  Scrvmgeour,  Xewcastle-on-Tyne,  Eng.  Pat. 
5009,   Mar.  31,   1915. 

A  ROSIN  size  which  can  be  readily  pulverised  in  the 
dry  state,  is  prepared  by  heating  rosin  with  about 
7-9 °o  of  its  weight  of  alkali  (calculated  as  Na^O) 
in  presence  of  water  equal  to  4 — 5  times  the  weight 
of  the  sodium  oxide,  and  continuing  the  saponifica- 
tion until  a  large  proportion  of  the  total  rosin  is  in 
the  combined  state,  so  that  the  product,  after 
drying,  will  dissolve  in  water  at  200°  F.  (93°  C.) 
without  precipitation  of  free  rosin.  The  product 
is  strained,  evaporated  to  dryness,  and  pulverised  ; 
if  desired,  an  inert  filling  material,  such  as  kaolin, 
mav  be  added  to  the  solid  residue  before  pulver- 
ising.—J.  F.  B. 

Plastics  ;    Process  of  producing  - 


_  •  and  products 

of  same.  W.  T.  Bonner,  Washington,  N.C., 
Assignor  to  K.  P.  McElroy  and  R.  P.  Steward, 
Washington,  D.C.,  and  M.  C.  Massie,  New  York. 
U.S.  Pat.  1,180,902,  Apr.  25,  1916.  Date  of 
appl.,  Aug.  24,  1908.     Eenewed  Nov.  13,  1913. 

A  MATERIAL  comprising  an  oleaginous  body  or 
tatty  oil  and  cellulose,  is  treated  with  caustic 
alkali  and  carbon  bisulphide  to  form  a  colloid 
solution,  which  is  then  coagulated  to  form  a 
pliable  plastic  mass. — E.  W.  L. 

Cellulose     acetates  ;       Manufacture     of - 


H. 

Drevfus,  Basle,  Switzerland.     Eng.  Pats.  6463, 
Apr.    30.    1915.    and    100,009,    Apr.    30,    1915 
(Appl.    No.    420   of    1916).     Under   Int.    Com., 
Apr.  4,  1914. 
See  Fr.  Pat.  475,160  of  1914  ;  this  J.,  1916,  40. 

Filter-  or  press-plate  for  the  dehydration  of  pulp, 
paper,  peat,  or  the  like.  Ger.  Pat.  291,010. 
See  I. 

Process  of  binding  roads  and  road  beds  and  compo- 
sition from  waste  sulphite-cellulose  lyes  therefor, 
U.S.  Pat.   1,178,979.     See  IX. 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 

Madder   and   market   bleached   goods ;     Distinction 

beticcen    .       M.     Freiberger.       Fiirber-Zeit., 

1915,  26,  319—821  ;  1916,  27,  26—27. 
Attempts  have  been  made  to  standardise  the 
white  obtained  in  bleached  goods  by  preparing  a 
series  of  patterns.  Suitable  dyestuffs  for  tinting 
the  white  patterns  could  not  be  found,  and 
eventually  waste  bowking  liquor  diluted  to  known 
strengths"was  used  for  tinting  the  samples,  which 
were  then  dried  at  the  ordinary  temperature.  A 
range  of  standards  from  pure  white  to  grey, 
unbleached  material  was  obtained  in  this  manner, 
by  means  of  which  it  was  easy  to  distinguish  a 
difference  of  5  %  i"  tte  extent  of  bleaching. 

— F.  W.  A. 


630 


Ci-    VI.— BLEACHING;    DYEKG ;    PRDJTLNG;   FINISHING. 


I  June  15,  1910. 


Madder   and   markfl    hUoched   floods  ;     Distinction 

hrticceti .     R.     nallor.      Farbei-Zeit..     IttlO, 

27,  ti— S. 
Thk  process  suggeste«l  by  Freiberper  (preceding 
abstnu-t)for  tlie  standaiiHsationof  bleached  goods, 
is  coiisideretl  to  be  appliiable  only  if  the  same 
system  of  bleacbinvr  ami  the  same  bowking  and 
fulline  materials  aiv  used  in  practice  as  were  used 
in  the  preparation  of  the  standai-ds. — F.  W.  A. 

Weiii)itin<i    of    sill:     E.     Aumauii.     FJirber-Zeit., 

ll'lo.  26,  301—303. 
The  amount  of  weijrhting;  introduced  into  silk 
without  damage  to  the  fibre  liy  different  manu- 
facturers varies  enormously,  tlie  limit  attained 
being  180 a,.  Tlic  factors  influencing  the  degree 
of  weighting  are  the  nature,  origin,  and  diameter 
of  the  silk  thread,  and  the  landing  materials 
used.  Japanese  silks  are  most  readily  weighted, 
foUowe<i  by  Italian.  Shantung,  and  t'anton  silks. 
To  prevent  tendering  during  storage,  silk  should 
contain  at  least  11  "n  of  water  and  should  be  kept 
in  a  humid  atmosphere. — F.  W.  A. 

TiUiniiim    tanno-ojralatc  ;     Applicntion    of to 


Ipj-tiles.     J.   Barnes.     J.   Soc.    Dyers   and   Col., 

1910.  32,  Ml  — U2. 
TiT.\xirM  tannate  is  capable  of  useful  application 
in  the  dyeing  industry,  not  only  for  producing 
yellow  an<l  golden  shades,  particularly  on  mer- 
cerised cotton,  but  also  as  a  mordant  for  basic 
dyestuffs.  for  which  purpose  titanium  salts  are  as 
efficient  as  those  of  antimony  in  fixing  tannic  acid 
on  tiie  fibre.  The  compound  is  best  applied  in 
the  form  of  a  solution  in  oxalic  acid  (tanno-oxalate), 
and  the  dipped  yarni  is  wrung,  passed  through  a 
3°o  solution  of  common  salt  at  110'  F.  (43'  C), 
which  fixes  the  titanium  tannate  in  an  insoluble 
form,  and  finally  washed  and  turned  in  a  warm 
soap  bath.  Methylene  Blue  or  other  liasic  dye- 
stuff  may  be  added  to  the  soap  bath  and  the  goods 
again  dipped  in  the  tanno-oxalate.  The  titanium 
tannate  colour  may  be  modified  by  mixing  certain 
alizarin  or  allied  colours  with  a  tanidn  •'  prepare," 
passing  through  a  titanium  bath,  and  developing 
the  shade  by  boiling  in  water  or  steaming,  a 
portion  of  the  titanic  oxide  in  this  case  acting  as 
a  mordant  for  the  alizarin  colour.  Cotton  already 
dyed  with  the  titaniimi  tannate  may  be  dyed 
with  alizarin  colours  and.  if  the  dyeing  is  carried 
on  for  a  sufficient  length  of  time,  practically  the 
whole  of  the  tarmic  acid  becomes  replaced  by  the 
alizarin  dye  ;  an  addition  of  calcium  acetate  may 
in  some  cases  be  advisable.  A  good  scarlet  may 
be  produced  on  wool  mordanted  with  titanic  oxide 
by  dyeing  with  Alizarin  Orange.  The  materials 
niust  be  free  from  iron,  and  care  must  be  taken  to 
avoid  the  change  of  the  titanic  oxide  to  the  meta 
condition.  S\ifficient  oxalic  or.  preferably,  tar- 
taric acid  must  be  used  in  the  mordanting  bath 
and  prolonged  boiling  avoided. — J.  F.  B. 

Pack  dyeiny  machines.     F.  Smith.     J.  Soc.  Dvers 
and  Col.,  191«,  32,  128—135. 

A  .SYSTF,M.\Tic  description  of  the  various  types  of 
dyeing  machine  is  given,  with  illustrations.  In 
the  older  t>'pe.  various  fomis  of  circulation  by 
vomiting  passages  and  steam  injectoi-s  were 
adopted!  In  more  modern  designs  the  aim  Ls  to 
dye  larger  quantities  of  material  in  each  operation 
with  even  results.  In  these  types  the  material  is 
packed  tightly  into  a  recepta.cle  and  the  dye  liquor 
forced  through  it  under  pressure  supplied  generally 
by  a  centrifugal  pump.  The  chief  point  in  these 
niachinc-s  is  to  avoid  the  defect  of  "  ( hannelling," 
i.e.,  the  free  passage  of  the  liquor  through  localised 
paths,  but  all  the  commer<-ial  machines  are  capable 
of  giving  satisfactory  results,  provided  the  dye- 
EtufTs  be  carefullv  selected  and  exhaustion  of  the 


bath  be  suitably  retarded.     The  forced  circulatio 
nuu-hines    may    bo    dassifieil    as    horizontal    flc 
ma<-hines  and  vertical  How  machines.      In  all  thes 
machines  two  factors  are  of  gri'at  inii>ortance,  viz 
the   thickness   of   material   between   the   inlet  fc 
the  dye  liquor  and  the  outer  <ii^ing  where  the  parti, 
spent  liquor  escapes  for  recirculation,  and  second! 
the  speed  at  which  the  liquor  travels  tlm)ugh  tl 
mass.     The    relation    of    these    factors    to    eiu 
other,    together    with    the    exhaustion    speeds  < 
the  dyestuft's  used,  determines  the  evenness  of  tl 
results.      In  dyeing  wool  less  (ro\d>le  is  experience 
than   with  cotton.  a«  wool  colours  exhaust  moi 
slowly   than   cotton   coloui-s   when   the  latter  at 
applied    under   the   most   et'oncmical   condition 
Particularly  since  the  war,  the  sulphur  dyestul 
available  have  shown  considerable  difficulties  ( 
regarils    the    production    of    level    shades.     Tl 
author  has  designed  an  experimental  machine  f< 
the  testing  of  dyestuffs.  consisting  of  a  liorizont| 
tube  in  w-liich  500 — 700  grms.  of  cotton  may  1 
packed   and   compressed   l)y   a  screw  on   the  ei 
plate  ;    the  otlier  end  of  the  tube  is  connected 
the  delivery  pipe  of  a  pump.     Speed  of  penetr 
tion.    pressure,    etc..    could    thus    be    noted    ai 
regulated,  and  the  best  conditions  for  the  comp 
sition  of  the  dyebath  and  prior  treatment  of  t) 
cotton  established. — J.  F.  B. 

Catechu  in  black  silk  dyeings;    Detection   of  — 
P.  Weyrich.   Farber-Zeit.,  1915.  26,  317—319. 

Richer  and  somewhat  faster  shades  of  black  a 
obtained  if  catechu  is  used  with  Monopol  sc 
in  the  dyeing  of  weighted  silk.  To  detect  t 
catechu,  "the  sample  is  treated  as  suggested  i 
Ristenpart  (Fiirber-Zeit.,  1907.  273)  ;  after  imiiu 
sion  in  10"o  hydrochloric  acid  for  1  hr.,  it  is  pine 
in  .Y/1  caustic  potash  for  5  mins.  The  alkali 
solution  is  acidified  with  a  considerable  excess 
hydrochloric  acid,  the  resulting  solution  boiled  ai 
filtered.  On  boiling  the  filtrate  with  formaldeliy 
a  yellow  floccnlent  precipitate  is  obtained 
catechu  is  present  — F.  AV.  A. 

Patents. 

Dyeinys  on  wool  and  cotton  ;    Fast  blue . 

Levinstein,  ilanchester.   Eng.    Pat.  5344,  A] 
9.  1915. 

Wool  or  cotton,  mordanted  with  chrome,  is  dy 
with  a  dyestuS  of  the  type, 

(3)  i8oC>C>»^5(l)N:N(4).R.(l)X<Y, 

in  whicli  R  is  a  benzene  residue  and  X  and  Y  (( 
hydrogen  atoms  or  alkyl  groups.  l-p-Amii 
benzene-azo-2-hydroxy-3-naphthoic  acid  gives 
fast  bright  blue  on  chrome-mordanted  wool. 

_F.  W.  A 

Dyeiny  of  silk  by  means  of  a  foam  bath  ;   Proc  i 

for  the .    Gebr.  Sdmiid,  Basle,  Switzerlai  • 

Eng.  Pat.  100.330.  Jan.  24.  1910.  Under  I  ■ 
Conv..  July  19,  1915.  (Appl.  No.  1109  of  191) 
In.ste.\D  of  using  soap  for  producing  the  foa . 
silk-worm  chrysalides  or  .silk  wastes  contain  ; 
such  cliry.salides  (Ital.,  yalellamini  ;  Ft.,  pelel  ) 
are  added  to  the  dye-bath,  which  is  then  hea  j 
until  it  foams,  and  the  silk  on  reels  is  introdml 
into  the  foam  and  left  for  10—30  mins.  with' 
being  inoved.  The  product  posse.s.ses  very  li  ' 
lustre,  strength,  and  elasticity. — F.  W.  A. 

Yarn  dyeiny  apparatus.  J.  J.  Foaron,  Assignoi  o 
C.  J.  Fox.  Philadelphia,  Pa.  U.S.  Pat.  1,170,1'. 
Feb.  1,  1910.  Date  of  appl.,  June  4,  1915. 
The  dyeing  apparatus  described  in  U.S.  V:  • 
].079,7)>3  and  1.113,765  (this  J.,  1914.  I08o)  " 
been  modified  to  provide  better  circulation  of  « 
dye  liquor  and  to  facilitate  the  handling  of   « 
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yarn.  The  formor  is  effected  by  providing  pas- 
sages, K?,  in  the  ^lid  of  tlie  form  sliown  in  the 
diagram,  so  tliat  yarn  resting  on  tlie  grid  does  not 
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close  the  passages  to  the  same  extent  as  if  the  grid 
were  composed  of  vertical  strips.  The  yarn-sup- 
porting strips,  8.  and  the  slats,  9,  forming  a  screen, 
are  supported  by  the  cage,  which  is  made  in  two 
parts  to  facilitate  charging  the  yarn  into  the  dye 
vat  and  its  subsequent  removal, — F.  W.  A, 

Amino-compoiinds  for  use  in  mordanting  or,  after 

ptiriiying.  as  foodstuffs  ;    Manufacture  of- . 

G.  Eberle  et  Cie.  Fr.  Pat.  47(5.693,  Dec.  8,  1914, 
Anim.\L  or  vegetable  products  containing  pro- 
teolvtic  or  peptolytic  enzymes  and  albuminoid 
substances,  and  carbohydrates  are  allowed  to 
ferment,  and  when  fermentation  is  complete,  or 
later,  the  enzymes  are  destroyed.  Example. 
Chloi-oform  or  another  bactericide  is  added  to 
finely  divided  pancreas  :  when  fermentation  is 
complete,  the  mass  is  heated  to  05° — 70°  C.  The 
product  consists  of  two  portions  which  separate 
on  cooling,  a  licjuid  rich  in  amino-compounds 
under  a  mass  composed  of  a  mixture  of  undecom- 
posed  albuminoids  and  fatty  acids  which  is  of 
value  in  mordanting,  particularly  for  silk  goods. 

— F.  W.A. 

Wcightiuii  sillc.  Gebr.  Schmid.  Basle.  Switzerland. 
Eng.  Pat.  100.033.  Jan.  21.  1916.  Tmler  Int. 
Conv.,  Jan.  25.  1915.     (Appl.  Xo.  1003  of  1916.) 

SEa?  Ger.  Pat.  291.009  of  1915  :   this  J..  1916,  596. 


VU.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Nitric  acid  front  ammonia  by  tlie  Osttcald  process  ; 

Production  of .     G.  Schiiphaus.     Metall  und 

Erz,  1910.  13,  21.     Met.  and  Chem.  Eng.,  1916, 
14,  425—426. 

Impure  anunonia  hquor  is  mixed  with  milk  of 
lime,  and  the  liquid  treated  with  steam  in  a 
separating  column,  the  gas  being  cooled  to  con- 
dense the  steam  and  the  ammonia  afterwards 
washed  in  caustic  soda  solution  of  30°  B.  (1-26 
sp.  gr. ).  If  ammonium  chloride  solution  is  used. 
the  purification  of  the  gas  may  be  omitted.  The 
ammonia  gas  is  thor<iuglily  mixed  with  a  suitable 
quantity  of  air.  and  the  mixture  passed  over  a 
platinuTU  gauze  catalyst  heated  to  about  700°  C, 
thus  forming  nitric  oxide  and  water.  The  lower 
half  of  the  casing  surrounding  the  gauze  is  cooled 
by  water  to  prevent,  as  far  as  possible,  decom- 
position of  the  ammonia  liefore  it  reaches  the 
catalyst.  The  nitric  oxide  is  led  off  through  a 
conical  iron  hood  lined  with  aluminium,  and  an 
aluminium  elbow,  to  a  sulphuric  acid  plant,  an 
iron  plate  trap  being  provided  to  prevent  the 
possible  passage  of  chamber  gases  back  to  the 
platinum  catalyst. — B.  X. 


Potash  in  certain  copper  and  gold  ores.  B.  S  Butler. 

Mu.'icorite  [  ;  Extraction  of  potasli  from  —  — ]. 
(i.  .Steiger.  U.S.  (ieol.  Survey,  Bull.  620 — J, 
Nov.  15,  1915.      10  pages. 

The  potash  present  in  the  taihngs  from  certain 
copper  and  gold  ores  (see  this  J..  1915,  1246)  is 
mostly  in  the  form  of  muscovite.  t'hirke  and 
Steiger  (U.S.  Geol.  Survey,  1902,  Bull,  207,  16) 
have  shown  that  the  potash  of  loucite  is  con- 
verted comx)letely  into  chloride  if  the  mineral 
be  heated  with  ammonium  chloride  in  a  sealed 
tube  :  if  an  open  vessel  be  used  and  the  heating 
prolonged  \induly.  the  potassium  is  re-converted 
into  an  insolulile  foiin.  It  finely  ground  muscovite 
be  heated  with  ajumonium  chloride  in  a  .sealed  tube 
at  350°  C,  more  than  25  °o  of  its  potassium  is 
rendered  soluble,  and  the  conversion  is  quantita- 
tive if  the  muscovite  be  fused  before  heating  it 
with  ammonium  chloride.  Nearly  one-third  of  the 
potash  can  be  extracted  from  muscovite  by  boiling 
for  5  mins.  with  dilute  (1  :  10)  hydrochloric  acid. 

—A.  S. 

Hydrogen  bromide;    Absolute  density  of .     E. 

Moles.     Comptes  rend.,  1916,  162,  686—688. 

The  density  of  hydrogen  bromide  prepared  by 
the  action  of  water  on  phosphorus  tribromide  and 
also  by  the  action  of  bromine  on  hydrogen  sul- 
phide, was  determined  after  elaborate  purifica- 
tion of  the  gas  by  refrigeration,  washing,  drying 
over  phosphorus  pentoxide  or  fused  calcium 
bromide,  liquefaction,  and  fractional  distillation. 
As  a  mean  value  of  eight  series  of  weighings  the 
weight  of  a  normal  litre  of  hydrogen  bromide  is 
given  as  3-6444  gmis. — G.  F.  M. 

Iodine  and  iodides  ;  Titration  of iciili  arsenious 


acid.     A.  Thiel  and  E.  Meyer.     Z.  anal.  Chem., 
1916,  55,  177 — 1S5. 

The  titration  of  iodine  by  arsenious  acid  .solution 
as  descrilied  by  Miiller  and  Wegelin  (this  J.,  1914, 
21)  presents  no  difficulty  provided  that  the  hydro- 
gen ion  concentration  of  the  solution  to  )je  titrated 
Ues  between  10~^'^iV  and  10  '"^A'.  The  end-point 
of  the  titration  is  quite  sharp.  The  authors  agree 
with  other  observers  that  the  use  of  borates  or 
phosphate  mixtures  is  preferable  to  that  of  bicar- 
bonates  for  reducing  the  acidity  of  the  solution 
to  the  desired  degree. — W.  P.  S. 

Osmo.'iis  of  some  solutions  of  electrolytes  tcith 
porcelain  membranes,  and  the  relation  of  osm,osis 
to  membrane  potential.  F.  E.  BarteU  and  C,  D. 
Hocker.  J.  Amer.  Chem.  Soc,  1916.  38,  1036— 
1050. 

The  osmosis  of  .solutions  of  various  electrolytes, 
comprising  nitrates  of  univalent,  divalent,  and 
midtivalent  uaetals.  several  pota.ssium  salts,  and 
hydrochloric  acid  and  sodium  hydroxide,  was 
studied  in  cells  constructed  with  porcelain  mem- 
branes of  various  degrees  of  porosity.  Some  of 
the  elecli-olytes  behaved  normally  and  gave 
positive  effects  wliich  increased  with  the  concen- 
tration, whilst  others  gave  positive  effects  which 
decreased  with  the  concentration,  eventually 
inverting  to  a  negative  osmosis.  In  other  cases, 
again,  maximum  or  minimum  positive  osmosis 
was  observed  at  certain  concentrations.  All  the 
nitrates  investigated  except  aluminiimi  and 
thorium  nitrates  gave  zero  eflfects  at  specific 
concentrations,  namely  potassium  nitrate  about 
molar,  for  sodiiun  nitrate  01  molar,  lithium 
nitrate  005  molar,  and  barium  nitrate  002  rnolar 
solutions.  It  is  suggested  that  the  osmosis  is 
related  to  the  electrical  orientation  of  the  mem- 
brane and  to  the  potential  difference  existing 
between  the  solutions  on  each  face,  and  that  it 
is  due  to  the  passage  of  a  charged  liquid  layer  along 
the  capillary  tubes  of  the  membrane  under  the 
driving  force  of  this  potential  difference. — G.  F.  M. 
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Obsidian    and    pximice  :     .fi/ntheifis    of .       W. 

Hempel.    Z.  »npew.  Choiii..  1!>U>.  29.  173—175. 

AVhex  oJisidian  is  lieatcil  to  the  softeiiiutr  jioint. 
it  emits  larire  quivntities  of  steam  aiiil  of  other 
gjvses.  and  is  t ransf ormeil  into  a  poiwis  mass. 
A    mixture  of    t>ti02    sirms.    felspar,    1!>S:5    grms. 

r>\vdere<i  quartz,  0197  i;rm.  spathic  iron  ore,  and 
17  gnn.  sodium  earl>onate  was  heated  in  a 
small  ele<-trie  furnaee  in  presence  of  st^am  at  a 
pressure  of  S.t  atmosjiheres.  When  the  molten 
mass  was  cooled  normally,  a  i;lass-like  substance 
exactly  resemhlins;  ohsiiiian  was  obtained  :  but 
when  it  was  cooled  and  the  pressure  reduced 
suddenly,  pumice  resulted.  The  composition  of 
the  above  mixture  was  deduced  from  analyses  of 
specimens  of  otisidian  and  pumice  fouml  on  Lipari. 
The  iron  ingredient  nuist  be  in  the  ferrous  state. 
The  amount  of  wat^r  taken  up  is  proportional  to 
the  pressure,  but  independent  of  the  composition 
of  the  silicate  :  the  absorption  of  carbon  dioxide. 
when  this  is  used  instead  of  steam,  follows  the 
same  law.  but  less  of  it  is  alisorbed  than  of  water. 
Tlie  furnace  used,  which  could  be  heated  to  1000'  C. 
and  could  withstand  .an  int«?rn.al  pressure  of  about 
100  atm..  consisted  essentially  of  an  inverted, 
cast-iron  autoclave  tightly  sealed  with  a  <^opper 
cover,  and  containing  a  small  hollow  cyUnder  of 
magnesia  lined  with  thick  platinum  foil  to  receive 
the  mixture.  Between  this  cylinder  and  the 
autoclave  were  two  cylindrical  cells  of  fireclay. 
An  iridiiun  band  wound  spirally  i-ound  the  magnesia 
cylinder  served  to  connect  it  to  the  soun'e  of 
electricity.  The  furnace  was  evacuated  through  a 
pipe  fitted  with  a  valve,  and  water  subsequently 
admitted  through  the  same  channel. — E.  H.  T. 


Silica;   Determinalisn  of - 


V.  Lenher  and  E. 


Tniog.    J.  Amer.  Chem.  Soc.  1916,  38,  1050— 
1063. 

The  following  method  was  devised  to  overcome 
sources  of  error  due  to  incomplete  dehydration 
of  the  silica,  formation  of  non-volatile  silicates 
in  the  residue,  etc..  and  to  render  the  process 
more  expeditious  : — The  sUic^te  mixed  with  about 
5  times  its  weight  of  sodium  carbonate  is  fused. 
the  cold  product  treated  with  60  c.v.  of  hydro- 
chloric acid  (sp.gr.  107).  and  the  liquid  evaporated 
on  a  steam  l)ath  until  the  residue  becomes  crumbly. 
It  is  then  treated  with  15  c.c.  of  hydrochloric  acid 
(sp.gr.  11)  and  heated  for  10  mins.  on  the  water 
bath.  -Vfter  diluting  with  10  c.c.  of  water, 
filtering  immediately,  and  washing  the  residue  of 
siUca  with  dUutc  hydrodiloric  acid  {5  ca\  of  sp.gr. 
1-2  to  95  c.c.  of  water),  the  filtrate  and  washini;s  are 
evaporated  to  dryness  and  the  residue  d(!hy(lrated 
at  110'  C.  for  2  hours.  A  higher  temperature 
than  this  tends  to  the  formation  of  compounds  of 
silica  with  the  bases  present.  The  dehydrated 
residue  is  treated  with  8  c.c.  of  hydrochloric  acid 
<sp.gr.  1-1),  heated  for  .5 — 10  mins..  diluted  to 
50  C.C.,  and  filtered.  This  second  silica  resi<liie 
after  washing  as  liefore  is  added  to  the  first,  and 
ignited  to  constant  weight,  l-'inally  the  silica 
is  volatilised  with  hydrofluoric  and  sul7)huric  acids, 
and  the  non-volatile  residue,  which  with  the  above 
procedure  Ls  rarely  more  than  1  mgrin.,  weighed, 
and  the  weight  deducted  from  the  initi.il  weight. 
The  amount  of  silica  which  is  re<-ovcred  by  a  third 
dehydration  never  amounts  to  more  than  01 — fl-3 
mgrai.,  and  hence  the  two  dehydrations  are 
sufficient.— G.  F.  M. 


Hydrogen  peroxide  ;  Catalysis  of 


by  platinum. 


heated  witli  the  platinimi  in  tubes  aboxit  16  mm. 
in  diameter,  niaiidaiiu'd  at  a  lonstaut  tciupcriiture 
in  a  «ati'r-bath.  the  gas  disengaged  I  icing  col- 
lected and  measured.  The  decomposition  of  tlie 
peroxide  and  liberation  of  oxygen  was  regular,  and 
I  the  speed  of  the  reaction  increased  with  tlie  weight 
of  the  platinum  useil  and  also  with  the  fineness  of 
the  state  of  ilivision  of  the  platinum  sponge. 
An  increjuse  in  the  volume  of  hydrogen  peioxiile 
in  relation  to  the  catalytic  agent,  all  other 
conditions  being  the  s.ime.  prcxluced  some  increase 
in  the  volume  of  gas  liberated,  but  not  a  propor- 
tionate one.  This  proves  that  the  aition  of  the 
catalyst  is  limited  to  the  field  immediately  around 
it.  The  comparison  of  the  aitivity  of  platinum 
black  and  of  spongy  platinum  in  the  sjimt'  state  of 
subdivision,  proved  that  the  former  was  much 
more  energetic  in  its  action,  and  possessed  special 
pi-operties  as  a  catalyst,  due  ))rol)ably  to  the 
presence  of  hydrogen  compounds  of  platinum, 
since  heating  to  tOO  — 500"  (\  caused  it  to  lose 
this  superiority  over  spongy  platinum. — J.  B.  C.  K. 

by  various 
1916,  162, 


G.  Lemoine.  Comptesrend.,  1916,  162,  657 — 663. 

(See  also  this  J.,  1916,  599.) 
ExPERiMKNTS  Were  made  with  platinum  black  and 
spongv'  platinum,  using  hydrogen  peroxide  purified 
l>y  distillation  in  a  vacuum  before  use,  and  having 
a   concentration   of   30    vol.      The  peroxide     was 


Hydrogen    peroj:ide  ;     Catalysis   of 

oxides.     G.  Lemoine.    Comptes  rend. 


702 — 708.      (See  preceding  abstract.) 

Ferric  (prides.  The  catalytic  action  varied  greatly 
according  to  the  physical  condition  and  state  of 
subdivision  of  the  oxide.  Ferric  oxide  fre.shly 
precipitated  by  ammonia  and  dried,  after  washing, 
at  ISO"  C.  possesses  a  remarkably  rapid  catalylii. 
action,  which  is  greater  in  the  cold  than  at  69-5'^  C. 
The  same  oxide,  after  heating  to  a  red  heat,  has 
its  efficiency  as  a  catalyst  enormously  reduced. 
Colcothar,  the  brown-red  oxide,  is  a  less  efficient 
catalyst  than  either  of  the  above,  the  reduction 
being  partly  due  to  its  greater  density.  Its  action 
increases  \\ith  the  weight  of  oxide  employed, 
Ijut  not  proportionately.  Aliuniniimi  oxide. 
Experiments  with  alumina  fre.shly  precipitated 
and  dried  at  120°  C.  proved  that  the  oxide 
possessed  a  retardmg  action  on  the  decomposition 
of  the  peroxide,  i.e.,  it  is  a  negative  catalyst. 
Cerium  o.ride  is  a  good  catalytic  agent,  its  efficiency 
being  no  doubt  due  to  its  fine  .state  of  .sub-division. 
Silica  was  prepared  by  decomposing  a  silicate  with 
hydrochloric  acid,  and  evaporating  twice  to 
dr\'ness.  The  dried  oxide  proved  an  elficient 
catalyst,  its  activity  increasing  rapidly  with 
increase  of  the  weight  used.  Some  experunents 
were  also  made  with  this  oxide  after  heating 
to  redness,  and  this  was  found  to  be  a  more 
efficient  catalytic  agent  than  the  dried  oxide, 
the  efficiency  beinsr  rather  more  than  doubled. 
Thoriuyn  oxide  was  found  to  be  only  a  moderately 
good  catalyst  ;  in  small  quantities  it  acted  as  a 
negative  catiilyst.  Only  when  the  weight  of 
oxide  used  exceeded  3  gi-ms.  with  30  c.c.  of  30  vol. 
peroxide  was  the  decomposition  much  accelerated. 

—J.  B.  C.  K. 

Hydrogen  peroxide  ;    Catalysis  by  tmrious  agents  of 
■ itt  a  heterogeneous  medium.     IV.     Experi- 
ments  7vith    carbon.       G.     Lemoine.       Comptes 
rend.,  1916,  162,  725—731.     (See  this  J.,  1916, 
599  ;    also  preceding  alistracts.) 
Coconut  charcoal  is  more   active  as  a  catalyst 
than    any    other    form    of    carbon,     though    less 
efficient,    than    spongy     platinum.     Th('    relative 
tunes    required    for    the    liljeration    of     the   same 
volume  of  gas  from  the  peroxide,  using  one  grm. 
of  the  catalyst  in  each  case,  were  as  follows  : — 
Ilydrogcn    i)eioxide    alone,     210    liis.  ;     coconut 
charcoal,  15  hrs.  1  min.  ;   wood-charcoal,  212  hrs.  ; 
sugar-carbon.  112  hrs.     The  efficiency  of  charcoal 
as  a  catalyst  seems  to  be  mfasured  by  its  absorptive 
power  for  gases,  and   in  many  respects  f-atalysis 
Ijy  charcoal  resemVdes  that  by  spongy  platinum. 
'  The    following    general    conclusions   are   drawTl 
from   the   results   of   the   whole   investigation : — 


Vol.  XXXV..  No.  11.]       Cl.  Vn— ACIDS;   ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


633 


(1)  The  temperature  required  to  produce  a  given 
rate  of  doiomposition  is  lower  wheu  a  cat-alyst 
is  present  :  without  a  catalyst  decomposition 
occurs  very  slowly.  {2)  The  rate  of  decom- 
position increases  with  the  weight  of  the  catalyst, 
but  not  proportionately.  (;!)  It  also  increases 
with  the  fineness  of  subdivision  of  the  catalyst, 
i.e.,  with  the  active  surface  presented.  (4) 
Diffusion  and  the  mixing  of  the  solution  due  to 
the  liberation  of  the  gas  are  the  chief  agents  in 
renewing  the  surface  of  the  liquid  In  contact 
with  the  catalyst. 

Tlie  catalysts  studied  may  he  divided  into  two 
groups.  Those  in  the  first  owe  their  power  to  the 
formation  of  an  unstable  combination  with  oxygen; 
mercury  and  the  iron  oxides  and  possibly  platinum 
black  are  examples  of  this  class.  The  other  catalysts, 
e.g.,  charcoal  and  spongy  platimun,  owetheirpower 
to  the  physical  property  which  they  possess  of 
absorbing  gases  in  their  pores.  Their  catalytic  action 
is  due  to  the  attractive  force  exercised  by  the 
occluded  gas  upon  the  oxygen,  loosely  held  in  the 
hydrogen  peroxide  molecule,  and  their  efficiency 
is  dependent  upon  the  gas  surface  which  the 
,  catalyst  presents  to  the  liquid  by  which  it  is 
I  surrounded.  The  attractive  force  brought  into 
I  play  is  physical  and  not  chemical,  since  it  is 
independent  of  the  nature  of  the  gas  with  which 
the  pores  of  the  catalvtic  agent  are  charged. 

—J.  B.  C.  K. 

Hydrogen    peroxide  ;     Determination    of - 


von  Bertalan.    Chem.-Zeit.,  lf)16,  40,  373—374. 

A>'  accurate  method  for  the  volumetric  deter- 
mination of  hydrogen  peroxide,  whic^h  is  available 
in  the  presence  of  organic  matter,  depends  on  the 
oxidation  of  stannous  chloride,  and  the  titration 
of  the  excess  of  stannous  tin  by  standard 
iodine  solution,  according  to  the  equations  : — • 
SnClj+H,0,+2HCl=SnCl4-i-2H,0,  and  SnCl,+ 
2HCl-fIj=SnCl4+2HI.  The  stannous  chloride 
solution  if  preserved  in  an  oxygen-free  atmosphere 
is  sutTiciently  stable,  but  it  is  desirable  to  perform 
a  blank  titration  with  standard  iodine  before 
each  determination.  In  order  further  to  exclude 
oxidation  by  molecular  oxygen,  the  peroxide 
solutions  are  acidified  with  sulphuric  acid  and 
about  2  grms.  of  pota,ssium  bicarl)onate  added 
immediately  before  running  in  the  knowTi  excess 
of  tin  solution.  A  direct  titration  of  hydrogen 
peroxide  by  stannous  chloride  is  also  suggested, 
usii^  1  %  methylene  blue  solution  as   indicator. 

G.  F.  INI. 

Modified    plant    for     tnamifacture    of    ammonium 
sulphate  in  small  ijas-irorks.     Fukuda.     See  U.K. 

Determination   of   nitrogen   by    KjeldahVs   method. 
Nolte.     See  XXIII. 

Patents. 
Nitric  acid  or  nitrates  ;  Manufacture  of 


■  from 
nitrogen  oxides.  A.  Classen,  Aachen,  Germanv. 
U.S.  Pat.  1,178,440,  Apr.  4,  1916.  Date  of 
appl.,  Feb.  14,  1916. 

i  MIXTURE  of  nitrogen  oxides,  oxygen,  and 
)zone,  containing  less  than  74°^  oxygen,  is  brought 
nto  contact  with  an  oxidising  catalyst  containing 
uckel.  The  nitrogen  pentoxide  produced  by  the 
•eaction  is  absorbed  by  an  aqueous  alkaline 
wlution. — J.  B.  C.  K. 

irides    of    nitrogen ;    Device    for    producing  - 


J.  S.  Island,  Toronto.  Canada.  U.S.  Pat. 
1.179,927,  Apr.  18.  1916.  Date  of  appl.,  Oct.  4, 
1913.  (See  also  Eng.  Pat.  11,363  of  1912  ; 
this  J.,  1913,  909.) 

I  P.viR  of  hoUow  ring-shaped  electrodes,  of 
nangular  cross-section,  is  arranged  in  a  suitable 
asmg,  with  the  flat  outer  sides  of  the  electrodes 


abutting  on  the  interior  sides  of  the  casing.  Each 
electrode  has  a  number  of  small  openings  along 
its  V-shaped  edge,  and  through  these  openings 
jets  of  oxy-niti-ogen  gas  are  projected  inwards 
towards  the  middle  of  the  chamljer.  A  circular 
electrode  with  its  plane  equidistant  from  each  of 
the  ring-shaped  electrodes,  and  li.aving  its  rim 
arranged  in  the  plane  of  the  discharge  of  gas,  is 
rot-ated  in  the  centre  of  the  chamber,  and  by  its 
rotation  an  annular  sheet  of  flame  is  formed  on 
each  side  of  the  rotary  electrode,  in  the  plane  of 
the  discharge  of  the  oxy-nitrogen  gas.  The  rim 
of  the  rotary  electrode  is  bevelled,  and  the  outer 
angular  edges  are  in  alinement  with  the  V-shaped 
edges  of  the  hollow  electrodes. — J.  B.  C.  K. 

Aluminium    nitride;    Process    of    producing - 


G.  GiuUni,  Lazzago,  Italv.  U.S.  Pat.  1,180,840, 
Apr.  25,  1916.     Date  of  appl.,  Dec.  26,  1912. 

See  Fr.  Pat.  451,40.5  of  1912  ;  this  .J.,  1913,  600. 
The  mixture  of  aluminium  compound,  carbon,  and 
alkali  carbonates  is  arranged  in  vertical  columns, 
to  which  fresh  material  is  added  at  the  top,  whilst 
aluminium  nitride  is  withdrawn  at  the  bottom, 
heated  gases  containing  nitrogen  being  passed 
upwards  through  the  cohimns. 

Nitrides    [especially    aluminium    nitride] ;    Electric 

furnace  principally  for  the  manufacture  of 

ayid  its  mode  of  utilisation.  G.  t'outagne.  First 
Addition,  dated  Mav  22.  1914,  to  Fr.  Pat. 
469,554,   .May  23,   1913  (this  J.,   1915,  80). 

The  alloy  containing  aluminium,  iron,  silicon,  and 
aluminium  carl)ide,  produced,  together  with 
aluminium  nitride,  by  treating  a  mixture  of 
carbon  and  bauxite  as  described  in  the  principal 
patent,  readily  absorbs  nitrogen  at  a  high  tem- 
perature, after  disintegration  has  been  effected  by 
exposure  to  moist  air,  and  may  itself  serve  for 
the  production  of  aluminium  nitride.  If  nitrogen 
be  omitted  in  the  process  described  previously, 
the  alloy  is  obtained  without  accompanying 
nitride. — F.  SoDN. 

yitrogen  :  Process  of  fixing by  means  of  ferro- 

aluminium.  Soc.  G6n.  des  Nitrures.  First 
Addition,  dated  Apr.  21,  1914,  to  Fr.  Pat. 
474,322,  Nov.  19,  1913  (this  J.,  1915,  1054). 

The  necessary  initial  temperature  is  reached  by 
heating  the  material  in  the  presence  of  an  oxidising 
agent,  such  as  air  or  a  chlorate,  which  may  be 
applied  locally. — F.  SODN. 

Soc. 


Nitrogen  ;  Process  of  fixing  atmospheric  — 

G6n.  des  Nitrures.  First  Addition,  dated  Apr. 
21,  1914,  to  Fr.  Pat.  474.365.  Nov.  21,  1913  (see 
Eng.  Pat.  22,586  of  1914  ;  this  J.,  1915,  353). 

Pakt  only,  preferably  the  upper  part,  of  the 
reaction  mass  is  moistened  with  water,  and,  to 
accelerate  heating,  oxidising  agents,  such  as 
chlorates,  peroxides,  etc.,  or  a  Uttle  material 
already  in  a  state  of  reaction,  are  added. — F.  Sodx. 


Ammonia  ;    Manufacture    of  - 


G.    Coutagne. 


Fr.  Pat.  477.746,  June  27,  1914. 

Aluminium  nitride  is  crushed  and  vigorously 
triturated  with  hot  water,  so  that  the  resulting 
coating  of  alumina  is  removed,  as  produced,  from 
eacli  particle  ;  or  the  nitride  may  be  triturated 
and  agitated  with  boiling  water  alternately. 
Acids  or  bases  may  be  dissolved  or  suspended  in 
the  water  used. — F.  Sodn. 

Sodium  silicate  and  hydrogen  ;  Process  for  producing 

.     G.  Baillio.  Niagara  Falls,  N.Y.,  Assignor 

to   Castner   Electrolvtic   AlkaU   Co.     U.S     Pat. 
l,178,205,Apr.4.1916.  Date  of  appl, May  21,1915. 

C-i^usTlc  soda  and  water  are  caused  to  react  in  a 
closed  vessel  with  silicon,  the  latter  being  pres- 
ent  in    an  amount   in    excess   of     that    required 
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to  convert  the  whole  of  the  caustic  soda  into 
sodium  silicate.  The  ivaction  pi-oiluccs  hydroiien 
g»s,  which  is  ditiwn  oil  and  ci>llected. — .'.  B.  C  K. 

.4fNniuiiiii)i  salh :  Process  for  pro<iucing  sohiblc- 


.\1.  F.  I'oolbausih.  Rapid  iMtv.  and  E.  11.  Quinnev. 
Pierre.  S.D.  V.S.  I'at.  l.l'78.:iS4.  Apr.  i.  19115. 
Date  of  appl.,  July  7,  ltU4. 

Rocks,  earths,  or  minerals  containini;  insoluble 
compounds  of  aluniiiiiuin  are  reduced  to  powder, 
and  mixed  with  irypsuiu  in  the  proportion  of 
2S  parts  gypsum  l>y  weitcht  to  each  1  part  of 
silica  present  in  the  orijjinal  rock  or  earth.  The 
mixture  is  heated  to  incipient  fusion,  cooled 
quickly,  leacheil  with  dilute  sulphuric  acid,  and 
aluminium  sulphate  separated  fioiu  the  resulting 
solution  l>v  crvstallisation. — J.  B.  C.  K. 


Chalk ;     Light     precipitated  ■ 


making.  X.  Statham,  Boonton.  N.J..  Assignor 
to  Industrial  Chemical  Co..  New  York.  L^.S.  Pat. 
1. 17S.<)t)2. Apr.  11.19Ui.Datcof  appl. .Dec. 23.1915. 

LntE  and  carbon  dioxide  are  produced  by  calcining 
calcareous  material.  The  lime  is  hydrated  and 
the  lime  water  freed  from  in.'joluble  foreign  matter. 
The  carbon  dioxide  is  also  washed  to  free  it  from 
impurities.  The  lime  water  is  then  sprayed 
through  the  carbon  dioxide,  and  this  process  is 
repeateti  sevei-al  times,  with  constant  circulation 
and  agitation  of  the  liquor,  in  order  to  keep  the 
nrecipitated  carbonate  in  a  finely-divided  form. 
The  precipitated  chalk  is  finallv  collected  and 
dried.— J.  B.C.  K. 


Limestone;    Process   of  calcining- 


R. 


Hart. 
U.S. 


-\ssignor  to  Hart  and  Page.  Rockford.  Ill 

Pat.   1.179.180,  Apr.    11,   191(5.     Date  of  appl., 

Feb.  17.  191(>. 

A  WET  combustible  gas.  made  in  a  producer  of 
the  .Mond  type,  is  mixed  with  steam  .so  that  the 
total  amount  of  water  present  is  raised  to  about 
30 ''o  by  volume.  The  lunestone  is  calcined  by 
contaet  with  the  combustion  products  of  this  gas 
mixture. — J.  B.  C.  K. 

Lime  ;  Process  of  burning- 


.  A.  E.  Truesdel, 
Adams,  Mass.  U.S.  Pat.  1.180,45.5,  Apr.  25, 
191G.     Date  of  appl..  .Tuly  31,  1912. 

Untrushed  limestone  as  it  comes  from  the  quarry- 
is  heated  in  a  vertical  kiln,  by  the  waste  gases 
from  a  rotary  kiln,  to  a  temperature  which  causes 
disintegration  of  the  lumps,  but  is  not  sufficiently 
high  to  effect  the  ilis.sociation  of  the  carbonate. 
The  heated  limestone  is  then  crushed  and  passed 
through  an  inclined  i-otary  kiln  in  which  it  is 
subjected  to  a  higher  temperature  and  the  carbon 
dioxide  expelled. — .1.  B.  C.  K. 

Tilanium    tetrachloride ;    Method    and    means   for 

producing .     L.    K.   Barton,   Niagara  Falls, 

N.Y..  .Assignor  to  The  Titanium  AUov  .Manu- 
facturing Co.,  New  York.  I.'.S.  Pat.  1,179,394, 
Apr.  18,  191»i.      Date  of  appl.,  June  24,  1914. 

Titanic  oxide,  or  material  containing  it,  is  mixed 
with  a  carbonaceous  material,  such  ,as  bituminous 
coal,  which  will  produce  volatile  hydrocarbons, 
and  the  whole  Ls  heated  until  all  the  volatile 
matter  has  been  expelled.  The  residue  is  then 
subjected  to  the  action  of  chlnrine  at  a  tempera- 
ture not  exceeding  750"  C. — -.1  B.  C.  K. 

Hydrogen    peroxide  ;    Mdnufticturc    of .     See. 

I'Air  Liquide  (Soc.  Anon,  pour  I'Etude  et 
I'Exploit.  des  Proc.  G.  Claude).  Fr.  Pat. 
47fi,81«,  May  11,  1914. 

An  alkali  persulphate,  e.g.,  ammonium  per- 
sulpliate,  produced  by  electrolysis,  is  separated 
from  accompanying  electrolyte  by  simple  suction 
and  heated  under  reduced  pressure,  in  a  current 


■  and     process     of 


of  steam,  the  evolved  hydrogen  peivxide  being 
condensed.  The  residual  bisidphatc  is  then  dis- 
solved in  water  and  returnc<l  to  tlie  electrolytii 
cell. — F.  SODN. 

Riulioiictiir  salt  and  its  process  of  ntannfaclure 
T.  T.  Baker.  Fr.  Pat.  477,429,  Jan.  28.  1915 
Under  Int.  Conv..  .May  8.  1914. 

Finely  divided  radioactive  material  is  dissolve 
in  the  molten  salt,  at  about  70(1  (',,  preferablj 
in  the  presence  of  a  small  (juautity  of  ji  sulphate 
sucli  as  calciiun  sidphat<>,  which  maintains  thi 
radioactive  sul)stance  in  suspension  when  thi 
pi-oduct  is  dissolved  in  water.  Abo\il  3  lugnn- 
of  radium  per  ton  of   salt   is  reconmiended. 

F.  SODN. 

Magnesium  chloride  liquors  of  the  potash  industry 

Vtilisation  of  waste .     Chem.  Fabr.  Buckaul 

Magdeburg.     Ger.  Pat.  290.87(5.  Fel).  24,  19141 
Addition  to  Ger.  Pat.  283,09(5. 

The  liquor  is  treated  with  a  mixture  of  sulphu 
dioxide  and  oxygen  in  presence  of  water  or  steam 
wheri'by  tlie  nxagnesium  chloride  is  decomposed 
with  tomiatiou  of  hydrochloric  acid  .and  maguesiuo 
sid])hate.  The  hot  liquor  may  Ije  allowed  t< 
trickle  down  a  plate-tower  or  the  like,  meeting 
iin  ascending  current  of  sulphur  dioxide  and  air 
the  hydrochloi'ic  acid  escaping  is  condensed,  am 
magnesimn  sidphate  solution  is  drawn  olY  at  th 
lower  end  of  the  tower. — A.  S. 

Zirconium  dio.ride  or  pure  zirconium  preparations 

Process  for  obtaining from   natural  sirconi 

earth.     II.  Herafeld,  Berlin.     Ger.  Pat,  290,87.'' 
May  29.  1914. 
N.\Ti'K.\L  zirconia  earth  is  heated  with  excess  < 
lime  and  a  quantity  of  carbon  insullicient  for  tli 
complete   reduction   of   the   lime,    the   product 
treated    with    hydrochloiic    acid,    the     gelatinoi 
sUicic  acid  which  separates  is  removed,  and  th 
zirconium  oxychloride  present   in  the  solution  i 
j)urified  in  the  usual  way.     Calciiuu  carbide  ma 
be  used  in  place  of  carl)on,  and  halogen  compound 
of  alkali,  alkaline-earth,  or  earth   metals  may  I 
added  to  the  original  mixture. — A.  S, 

Fonnaldehyde-sulphurous     acid  ;     Manufacture    < 

[aluniiiiium]  salts  of .      L.  Bleckwenn.  Hai 

over.     Ger.  Pat.  290,909.  Oct.  2(5,  1913. 

-•Vlu>uniu3I.  alumina,  or  aluminium  hydroxide 
dissolved  in  formaldehyde-sulphurous  acid  < 
treated  with  a  solution  containing  fonualdehycl 
and  sulphurous  acid,  and  the  re.sidting  solutiou 
evaporated.  Either  the  neutral  salt  or  bas' 
salts  may  be  prepared.  They  are  soluble  i 
water  and  are  superior  in  stal)ility  and  activity  t 
aluminium  acetate  for  medicinal  purposes.  Tl 
basic  salt.  HO.Cll2.()S02..Vl(01I)2,  is  not  affect* 
by  exposure  to  air,  l>ut  salts  of  lower  basicity  ai 
hygroscopic. — A.  S. 

Silicic  acid  ;  Production  of  a  porous  mass  of — 
for  fixing  and  removing  acids  and  metallic  con 
pounds  from  solutions.  F.  II.  Brocking,  Barme: 
Ger.  Pat.  291,103,  Dec.  22,  1914. 
Silicic  acid  is  precipitated  by  sulphuric  <i 
hydrochloric  acid  from  an  alkali  silicate  .soluti-; 
to  which  a  soluble  alkali  sjilt,  such  as  sodiu 
sulphate,  chloride,  nitr.ite.  i>hosphate.  or  acetiit 
has  been  added,  and  the  precipitate  is  washi 
and  dried.  Before  use  the  proiluct  is  saturate 
with  an  alkaline  solution,  e.g.,  a  .solution  of  sodiu 
hydroxide  or  carbonate,  or  calcium  or  bariu 
hydroxide.  It  is  used  as  a  filtering  medium  !■ 
the  neutralisation  of  acid  solutions  and  tl 
separation  of  compounds  of  metals  fitira  solutiot 

—A.  S. 
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Corboit  ;  Process  of  treating  the  surface  of  articles 

made  of"  cured ' ' .     J.  h.  K.  Snyder,  Assignor 

to  Niition,al  Carbon  Co.,  Cleveland,  Oliio. 
U.S.  I'at.  1.178,546,  Ajir.  II.  l!Ml>.  Date  of 
appl..  Sep.  23,  1910. 

The  articles  are  dipped  in  a  liquid,  sueh  as  an 
acid  or  alkali,  to  open  the  pores,  then  heated,  and 
a  coating  applied. — A.  U.  .S. 


Silicon  ;  Process  of  parifyiiiij  - 


C.  J.  Brock- 


bank,  Assignor  to  The  Carborundum  Co., 
Niagara  Falls.  N.Y,  U.S.  Pat.  1, 180,908.  Apr. 
25,  1910.     Date  of  appl.,  Sep.  18,  1912. 

Impuhitie.'^  are  removed  from  silicon  by  melting 
it  pnder  a  layer  of  a  fused  silicate,  e.g.,  a  double 
alkali-calcium  silicate. — F.  W.  A. 


Hydrogen  ;  Process  and  apparatus  for  the  commercial 

production    of .     (J.    F.    Jaubert.     Fr.    Pat. 

470.901,  May  li.   19U. 

Steam  is  decomposed  by  metallic  iron,  and  the 
resulting  iixin  oxide  is  reduced  again  to  the  metal 
by  purified  water-gas  (free  especially  from  sulphur 
compounds)  «hich  effects  the  reduction,  at  a 
relatively  low  temperature,  chiefly  at  the  expense 
of  the  carbon  monoxide  present,  so  that  the 
Kaction  is  almost  entirely  exothermic.  The 
material  to  be  treated  is  contained  m  a  series  of 
(preferably  three)  vertical  retorts,  which  are 
provided  with  pipes  at  either  end  ;  the  pipes  at 
one  end  communicate  through  four- way  taps  with 
supplies  of  steam  or  purified  water-gas,  and  those 
at  the  other  end  of  the  retorts  with  the  hydrogen 
receiver  or  with  a  residual  gas  chamber,  from 
which  the  spent  reducing  gas  (still  rich  in  hydrogen) 
is  distributed  to  burners  projecting  within  the 
masonry  jackets  of  the  respective  retorts.  Further 
external  heating  is  unnecessary. — F.  .Sodx. 

Formic  acid,   acetic   acid,   and   like  volatile  acids  ; 

Process   for    distilling .      E.    C.    I!.    Marks, 

London.  Fi-om  Chem.  Fabr.  Griinau,  Lands- 
hoff  11.  Mever.  Griinau.  Germanv.  Eng.  Pat. 
16,215,  Xov.  17,  1915. 

See  U.S.  Pat.  1,174.663  of  1916  ;  this  J.,  1916,  468. 
The  specifically  hea\'y  acid  vapours  are  dra«^l 
off  by  means  of  a  tan,  so  that  distillation  is  effected 
substantially  under  atmospheric  pressure.  The 
process  is  applicable  to  acetic  acid  and  other 
volatile  acids  as  well  as  to  formic  acid. 

Nilrie    acid  ;    Process    of   coneentraUng .     N  * 

Titlestad,  Rjukan,  Assignor  to  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab.  Christiania. 
Norway.  U.S.  Pat.  1.178.888,  Apr.  11.  1916. 
Date  of  appl.,  Sept.  8.  1914. 

See  Eng.  Pat.  19,792  of  1914  ;  this  J.,  1915,  1053. 

Nitric  acid  ;   Process   of  preparing   hii/hli/   concen- 
trated  .     :m.      :Moest.      Hoehst,'     Germanv, 

Assignor  to  Nitrimi  A.-G.,  Ziirich.  Switzerland. 
U.S.  Pat.  1.180.061.  Apr.  18,  1916.  Date  of 
appl.,  Apr.  3,  1915. 

3ee  Eng.  Pat.  4345  of  1915  ;  this  J.,   1916,  537, 

Acetic  acid  ;  Manufacture  of  organic  adds,  especially 

~ .     E.      Galitzenstein     and      M.      Mugdan, 

Assignors  to  Consortium  fiir  Elektrochem.  Ind. 
Ges.,  Nuremberg.  Germanv.  U.S.  Pat.  1.179,420, 
-^pr.  IS.  1910.     Date  of  appl.,  JiUy  25,  1913. 

See  Ft.  Pat.  460,971  of  1913;  this  J.,   1914,  42. 

^ocess  for  binding  roads  and  road  beds  and  com- 
poaUion  therefor.     U.S.  Pat.  1,178,979.    See  IX. 
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Lelir  [annealing  furnace].  L.  Steelmaii,  ilUlville, 
N.J.  U.S.  Pat.  1,178,549,  .Vpr.  11,  1910.  Date 
of  appl.,  Nov.  19,  1914. 

A  SEHIES  of  flues  fonned  of  interlocking  tiles  is 
located  in  part  within  and  in  part  surmunding 
the  greater  portion  t)f  tlie  annealing  chamber. 
Portions  of  the  flues  are  formed  of  regenerative 
tiles  and  the  air  for  combustion  is  preheated  by 
passing  it  around  these  tiles  before  delivering 
it  to  the  flues  where  it  mixes  with  the  fuel.  Tlie 
products  of  combustion  are  passed  through 
adjacent  flues  in  opposite  directions. — A.  S. 

Annealing  furnace,  or  lekr.  L.  Steelman,  Millville, 
N.J.  U.S.  Pat.  1,178,550,  Apr.  11,  1916.  Date  of 
appl.,  Dec.  6,  1915. 

In  a  continuous  anneaUng  furnace  the  articles 
are  carried  on  an  endless  belt-conveyor.  Re- 
cuperators and  flues  are  provided  in  the  lower 
part  of  the  structure  for  the  supply  of  hot  air  ; 
the  returning  portion  of  the  conveyor  passes 
below  the^e. — A.  B.  S. 

Enamel  and  kindred  coatings  ;    Method  of  applying 

to  iron.     H.  G.  Higley,  Tainpico,  Mexico. 

U.S.  Pat.  1,178,469,  Apr.  4,  1916.   Date  of  appl.. 
Mar.   31,   1914. 

The  iron  is  immersed  in  a  bath  of  dilute  sulphuric 
acid  containing  iron  oxide  and  enamel  composition. 
The  enamel  is  then  applied  to  the  iron,  which  is 
afterwards  flred  in  the  usual  manner. — A.  B.  S. 


Furnace  [  ;    Calcining  - 


•  for  bricks,  cement,  ores. 


etc.]  and  method  of  operating  same,  ^fetallbank 
und  Jletallurgische  Ges.,  Frankfort.  Germany. 
Eng.  Pat.  5871,  Apr.  19.  1915.  Under  Int 
Conv.,  Apr.   17,   1914. 

The  furnace  consists  of  an  annular  series  of 
removable  and  fixed  chambers,  arranged  altern- 
ately. The  removaljle  chambei-s  contain  the 
material  to  be  heated  (arranged  so  that  gases 
can  pass  through  it)  and  the  fixed  ones  are  each 
connected  with  an  air  and  a  gas  main  and  a  flue 
for  the  products  of  combustion.  One  of  the 
removable  chambers  is  heated  by  a  flame  formed 
within  it  from  a  mixture  of  the  gas  and  air  supplied 
from  the  preceding  fixed  chamber,  the  products 
of  combustion  being  passed  successively  through 
the  other  chambers  and  then  through  the  flue 
to  the  chimney.  When  the  heating  of  the  chamber 
is  completed  the  gas  and  air  supply  to  it  are  cut 
oft',  and  the  succeeding  removable  chamber  is 
heated  in  a  similar  manner.  When  a  finished 
chamber  is  cool,  it  is  withdrawn  from  the  circuit 
transversely  to  the  main  axis  of  the  furnace, 
and  a  freshiv  filled  one  is  inserted. — A.  B.  S. 


IX.— BUILDING  MATERIALS. 

P.ATEXT.S. 

Kiln  for  burning  eement.  lime.  etc.  K.  H.  Johansson, 
Safsjo,  Sweden.  U.S.  Pat.  1,177,865,  Apr.  4, 
1916.  Date  of  appl.,  Nov.  30,  1915. 
The  burner  at  the  end  of  a  gas-fired  rotary  kiln 
is  supported  so  that  it  may  be  moved  angularly 
in  a  vertical  or  horizontal  plane  and  also 
horizontallv  towards  or  away  from  the  kiln. 

—A.  B.  S. 

Heat-insulating    material ;    Process    of    producing 

.  J.  4.  Scharwath.  EUzabeth.  N.J.  U.S.  Pat. 

l,178,027,Apr.4,19I6.Date  of  appl.,  Aug. 20, 1914. 
A  CORE  of  suitable  shape  is  coated  with  a  solution 
of    alkali    silicates    and    then    heated    sufficiently 
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to  dry  and  harden  the  coating.  This  treatment  is 
repeated  until  a  svitVu-iently  thick  coatinj;  is 
obtained,  by  niei'hauically  pnssiu^  the  core  through 
a  series  of  coatinj;  machines  and  furnaces  arranged 
ahernately. — A.  B.  S. 


Roads  and  road  beds  ;   Process  of  binding a)id 

romposiiion  f/rowi  tcaste  sulphUc-cellulose  lyes] 
therefor.  J.  P.  Walsh.  Boston,  .Mass.  U.S.  f*at. 
l,17S,979.Apr.ll,19U). Date  of  appl. Nov. 20,1914. 
A  HlGHiY  hygroscopic  road-binder  is  made  of  a 
comminuted  solid  obtained  from  waste  sulphite 
liquor  and  an  insoluble  carboiiiiceous  filler,  e.g., 
the  waste  product  from  the  manufacture  of  soda- 
ash.  The  binder  and  filler  are  applied  to  the 
road-bed  and  the  whole  is  then  treated  with 
water. — A.  B.  S. 


Plaslering-ynorlar   ;       Method     of     improvinf/      the 

permeability  to  air  of  dry ,     C.  A.  Kapferer 

and  J.  Weber,  Elbart,  Germanv.  U..S.  Pat. 
l,180,775,.A.pr.25,191(i.Dateofappi,Aug.l5,1911, 

Sek  Fr.  Pat.  433,321  of  1911  ;    this  J.,  1912.  131. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTROMETALLURGY. 

Carbon    [in    steel];     Determination    of - 


_  ,  by   the 

Eggertz  method.    11.  Le  Chatelier  and  F.  Bogitch. 
Comptes  rend..    1916,    162,   709 — 714. 

The  Eggertz  colorinietric  method  is  the  simplest 
for  the  determination  of  the  carbon  in  steel, 
and  the  authors  have  carried  out  an  investigation 
to  determine  the  conditions  for  increasing  its 
accuracy  and  reducing  the  time  required.  They 
recommend  that  the  method  should  be  carried 
out  as  follows  : — 1  grm.  of  the  steel  in  the  form 
of  turnings  or  filings  is  placed  in  an  Erlenmeyer 
flask  of  250  c.c.  capacity,  and  20  c.c.  of  cold  nitric 
acid  of  sp.gr.  110  is  added.  The  Uquid  is  heated 
to  boiling  in  one  minute,  kept  boiling  for  another 
minute,  then  treated  with  30  c.c.  of  boiling  nitric 
acid  of  sp.gr.  1-33,  and  ebuUition  continued  for  a 
further  three  minutes.  The  solution  is  then 
quickly  cooled  by  phinging  the  flask  into  a  pan 
full  of  water,  and  after  one  minute's  immersion, 
during  which  the  Uquid  is  kept  agitated,  the 
colorlmetric  comparison  is  made  with  the  standard 
solutions  of  steel  or  caramel  employed  for  tliis 
test.  The  object  of  using  acid  of  dilTerent  .strengths 
is  to  expedite  the  solution  of  the  steel,  for  it  has 
been  found  that  while  acid  of  sp.gr.  115 — 118 
has  the  most  rapid  action  on  the  metal,  acid  of  a 
much  higher  strength  is  required  to  decompose 
the  carbides. — J.  B.  C.  K. 

Carbon    in    steel ;     Determination    of by    the 

Eggertz  method.  H.  Le  Chatelier  and  F.  Bogitch. 
Comptes  rend..  1910.  162,  731 — 735.  (See  pre- 
ceding abstract,) 

The  authors  have  studied  the  effects  of  various 
percentages  of  carbon,  manganese,  nickel,  and 
silicon,  and  of  the  thermal  treatment  of  the  steel 
upon  the  accuracy  of  the  modified  method.  The 
percentage  of  carbon  within  the  limits  009  to 
1-20%,  has  no  influence  on  the  results.  The  presence 
of  manganese  causes  somewhat  low  results,  but  the 
effect  Ls  negligible  when  the  Mn  does  not  exceed 
1  %.  Nickel  acts  in  a  similar  manner  to  man- 
ganese, but  the  effect  Ls  more  pronounced.  A  steel 
containing  1%  Ni  and  0-41%  f  Rave  0.32",,  C 
when  tested  by  the  morlified  Eggertz  method,  and 
a  steel  containing  3%  Ni  gave  a  solution  coloured 
green,  which  rendered  comparison  with  the 
stanrlards  very  diilicult.     Silicon  in  small  amounts 


does  not  affect  the  method,  but  in  amounts  exceed- 
ing 1  "„,  as  in  the  steel  used  for  dynamos  and 
springs,  a  green  liq\iid  is  obtninotl.  The  thermal 
treatment  which  the  steel  has  received  is  also  of 
importance,  for  alterations  in  the  rate  of  cooling 
produce  considerable  variations  in  the  colour 
due  to  carbon.  The  a\ithors  recommend,  therefore, 
in  order  to  obtain  reliable  results,  that  tlie  test 
pieces  should  be  cooleil  slowly,  and  that  a  steel 
containing  the  same  penentage  of  manganese  as 
the  steel  to  be  tested,  should  be  used  for  the 
preparation  of  the  standanl  series  of  colours, 

— .KB.  C.  K, 


Iron;  Behaviour  of - 


towards  water  and  nfiueout 
solutions  in  the  steam  boiler.  E.  Bosshard  and 
K.  Pfeuninger.  Chem.-Zeit,  1916,  40,  5—6, 
46—48,   63—04,  91—92. 

Experiments  were  made  under  normal  working 
conditions,  at  a  pres.sure  of  15  atmospheres, 
in  an  experimental  boiler  of  about  30  litres 
capacity,  using  test  plates  of  mild  steel  of  400 — 500 
grins,  weight  suspended  from  the  cover  of  the 
boiler.  The  electrolytic  method  of  removing  rust, 
described  by  Jakob  and  Kiisbolirer  (this  J.,  1911, 
1063),  proved  useful  for  determining  the  amount  of 
corrosion.  Freshly-boiled  distilled  water,  free 
from  carbonic  acid,  pi-oduced  the  least  corrosion. 
Sodium  carbonate  in  small  concentrations  caused 
rusting,  but  in  concentrations  above  1  %  showed 
a  pronounced  protective  etTect.  Ziirich  tap  water 
corroded  the  iron  to  a  greater  extent  than  ordinary 
distilled  water.  Sodium  hydroxide  showed  a 
protective  action  even  at  a  concentration  of  only 
0-01  "o.  whilst  at  0-1  °o  it  prevented  lorrosion 
entirely.  Sodium  hydroxide  is  formed  slowly 
from  sodium  carbonate  in  the  steam  boiler,  and 
this  accounts  for  the  fact  that  small  proportions 
of  sodium  carbonate,  which  produce  corrosion  at 
first,  exert  a  protective  action  after  some  tuue. 
Of  the  salts  which  may  occur  in  boiler  feed  water, 
chlorides  and  magnesium  salts  are  specially  active 
in  causing  corro.sion  ;  sodium  carbonate  at  a 
concentration  of  at  least  1  ",„  is  an  elTective  protec- 
tive agent.  Sodium  hydrosulphite  exerts  a  pro- 
tective action  when  ad<led  in  small  quantities,  but 
at  a  concentration  of  1  %  causes  pronouni'cd 
corrosion  of  boiler  plate  even  in  presence  of  sodium 
carbonate. — A.  S. 

Aluininium  ;  Chatiges  in  physical  properties  of 

icith  mechanical  work.  //. — Specific  heals  of  hard 
and  soft  ahtmiiiittm.  F.  J.  Brislee.  Farailay 
Soc,  May  9,  1910.     [Advance  proof.]     6  pages. 

The  mean  specific  heat  of  annealed  aluminium 
(99-6%  Al)  was  found  to  be  0-2354 -000033  in 
the  range  300"— 20  C.  and  0-2240 ±00004  in  the 
range  200' — 20°  <'.,  these  values  lieing  in  agree- 
ment with  those  obtained  bv  Tilden  (Rov.  Soc. 
Proc,  1903,  71,  220  ;  I'hil.  Trans.,  1903,"  A201, 
37),  but  considerably  higher  than  the  results  of 
Harker  and  (jreenwood  (Nat,  Phys.  Lai).  Report, 
1911,  54),  for  which  the  cast  metal  was  employeti. 
The  mean  specific  heat  of  fresh,  hard  worked 
aluminiiun  (hard  drawn  wire)  was  0-2220  in  the 
range  100  — 20"  (.'.,  but  decreased  when  the  metal 
was  heated,  the  value  after  10  days  at  100"  C, 
varying  in  four  experiments  between  0-2150  and 
0-2193.  As  the  result  of  heating  hard,  brittle  wires 
0-084  and  0010  in.  in  diameter  for  10  weeks  at 
100''  C.,  the  ten.sile  strengths  were  reduced  from  18-7 
and  18-4  to  14-4  and  13-2  tons  per  S(|.  in.  respec- 
tively, and  the  wires  became  soft  and  serviceable  ; 
no  change  occvirred  in  the  same  time  at  atmos- 
pheric temperature.  Since  the  specific  heat  of 
aluminium  varies  with  the  physical  condition  to  an 
easily  measuralde  degree,  determinations  should  be 
made  upon  metal  of  which  the  history  is  definitely 
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known  ;  the  greater  number  of  the  specific  heats 
hitherto  recorded  are  fortuitous.  The  values  now 
given  for  worked  ahiminium  represent  metal 
composed  of  tlie  crystivUiiie  and  amorplioiis  pliases 
in  unknown  proportions,  and  further  investigation 
is  necessary  before  a  definite  specific  heat  can  be 
assigned  to  the  amorphous  phase  :  but  from  the 
results  obtained  it  is  concluded,  tentatively,  that 
under  the  influence  of  cold  work,  aluminium  is 
transformed  into  an  amorphous  variety.  The 
most  definite  condition  of  the  metal  Ls  obtained  by 
long  annealing,  cast  aluminium  being  greatly 
influenced  bv  the  casting  temperature  and  rate  of 
cooUng.— W!  E,  F,  P 

Aluminiinti  ;  Annealing  o^ .    R .  Sehgman  and 

1'.    Williams.       Faraday    Soc,    May    9,    1916. 
[Advance  proof.]     2  pages. 

The  rate  of  solution  of  hard  worked  aluminium  in 
concentrated  nitric  acid,  per  unit  of  surface 
exposed,  was  decreased  by  30,  5-3,  and  S^o  when 
the  metal  was  annealed  at  500°  C,  heated  for  10 
hrs.  at  125°  C,  and  heated  for  10  hrs.  at  100°  C, 
respectively.  The  rate  of  solution  increased  as  the 
time  of  heating  at  125°  C.  was  prolonged,  and 
was  completely  restored  after  80  hours  ;  but  a 
similar  reversal  was  not  effected  in  the  case  of 
samples  heated  at  100°  C.  Aluminium  annealed 
at  440°  C.  and  allowed  to  stand  for  several  days 
had  a  higher  rate  of  solution  than  metal  freshly 
annealed  at  the  same  temperature. — W.  E.  F.  P. 

Copper   in   copper-manganese ;     Electrolytic   deter- 
mination of .     E.  D.  Koepping.     Met.  and 

Chem.  Eng.,   1916,    14,  441—442. 

The  estimation  of  copper,  electrolytically,  in  the 
presence  of  manganese,  has  been  carried  out  by 
using  (1)  soluble  anodes,  or  (2)  special  electrolytes, 
and  experiments  have  been  made  with  iron,  nickel, 
zinc,  aluminium,  and  cadmium  anodes,  and  with 
stationary  or  rotating  platinum  or  copper  gauze 
cathodes.  The  special  electrolytes  were  prepared 
by  neutralising  the  acid  solution  of  the  metals 
with  ammonia,  and  then  acidifying  with  1  c.c. 
of  sulphuric  acid,  2  c.c.  of  nitric  acid,  and  1 — 2  c.c. 
of  hydrofluoric  acid  (48%)  per  125  c.c,  or  in 
place  of  the  latter  5  c.c.  of  phosphoric  acid. 
These  electrolytes,  combined  with  the  use 
of  nickel  anodes,  have  given  results  sufficiently 
accurate  for  rapid  control  work.  Glass  vessels 
may  be  used  with  the  dilute  hydrofluoric  acid 
electrolyte. — B.  X. 


Vanadium  ;     Alloys   oi  - 


tcith    silicon,    copper. 


nickel,  and  silrer,  and  o;  nickel  with  boron. 
H.  Giebelhausen.  Z.  anorg.  Chem..  1915,  91, 
251.    Chem.-Zeit.,  1916.  40,  Rep.  156. 

V.vxADrrji  and  silicon  are  mi.scible  imall  propor- 
tions in  the  liquid  state,  within  the  range  0 — 60  %  V. 
A  compound,  Si.V,  is  formed  and  separates  in  long 
needles  which  easily  scratch  pure  sLUcon.  Vanadium 
and  nickel  in  the  hquid  state  are  miscible  in  all 
proportions  within  the  range  0 — 36%  V.  Up  to 
20 °o  V  the  solid  alloys  appear  to  be  homogeneous, 
but  those  richer  in  vanadium  consist  of  two 
kinds  of  crystals.  Vanadium  forms  no  compounds 
with  silver  or  with  copper.  Nickel  and  boron, 
within  the  range  0 — 23%  B,  form  four  stable 
compounds,  NijB,  >;i3B2,'XiB,  and  NijB,  respec- 
tively. These  compounds  are  not  ferromagnetic. 
In  alloys  containing  8-6  to  15S°o  B,  there  is  a 
transformation  of  a  less  stable  a-form  of  NijB ,  into 
a  more  stable  /J-form  at  1050  °C.  Amorphous  boron 
is  insoluble  in  molten  copper,  silver,  thaUium, 
bismuth,  lead,  tin,  and  zinc,  but  soluble  in  alu- 
minium, manganese,  and  chromium.  It  dissolves 
in  molten  calcium  fluoride  and  separates  in  the 
crystalline  form.  It  reacts  vigorously  with  fused 
cadmium  fluoride,  vielding  boron  trifluoride  and 
cadmium. — A.  S. 


Rare  minerals  [uranium,  cohmibium,  iantalurri]  in 
Madagascar.  T.  P.  Waites.  J.  Chem.,  Met., 
and  Min.  Soc,  S.  Africa,  1916,  16,  187—189. 

Rich  deposits  of  rare  minerals  occur  in  the  peg- 
matite of  the  volcanic  districts  of  Antsirabe  and 
Betafo,  Central  Madagascar.  Of  the  more  important 
uranium,  columbium  [niobium],  and  tantalum 
minerals  found,  blomstranditc  contains  Cb,05 
23-3,  Ta.Os  28-5,  TiO^  10-9,  and  UO,  18-1%; 
betaflte  Cb.Oj  34-8,  TiOj  18-3,  and  UO,  26-6%; 
samiresite  CbjO^  45-8,  TajO.,  3-7,  TiO,  6-7,  UO, 
21-2%  ;  and  ampangabeite  CbjOj  34-H,  Ta^Oj  8-9, 
TiO 2  4-9,  and  UO3  19-4%.  All  the  constituents 
of  the  pegmatite  are  radioactive,  the  felspar  con- 
taining 1  °o  UO  3.  Uranium  ores  also  occur  over  a 
very  considerable  portion  of  the  archaean  region 
which  constitutes  two-thirds  of  the  area. of  the 
island  and  is  mainly  composed  of  gneiss.  Uranium 
pliosphate  occurs,  in  the  form  of  thin  layers  on 
decomposed  vegetation,  at  Vinaninkarenena  near 
Antsirabe,  and  also  in  the  district  of  Analalava, 
Concretionary  forms  of  uranium  ore  ("  pea-stones  ") 
are  found  near  the  mineral  springs  of  the  Infanja 
Marsh,  north  of  Itasy.— W.  E.  F.  P. 

yiobium  [colu)nbium]-tHanium  7ninerals  ;    Analysis 

of ,  uith  some  new  tests  for  niobium,  tantalum, 

and  titanium.  J.  iloir.  J.  Chem.,  Jlet.,  and  Jlin. 
Soc,  S.  Africa,  1916,  16,  189—191. 
To  avoid  the  difficulty  of  separating  titanium  from 
columbium  [niobium]  in  solution,  the  ore  is  fused 
with  potassium  hydroxide,  the  melt  dissolved  in 
water  (20  parts),  and  the  solution  filtered  immedi- 
ately under  reduced  pressure.  Practically  all  the 
titanium  is  retained  as  KjTiOj  in  the  insoluble 
residue,  and  the  solution  contains  the  silica,  tanta- 
lum, columbium,  tin,  and  manganese  as  potassium 
salts.  For  the  identification  of  columbium  and 
tantalum,  the  filtrate  is  treated  with  a  strong  solu- 
tion of  sodium  hydroxide  :  needle-shaped  crystals 
of  sodium  tautalate  separate  in  the  course  of  a 
minute,  and,  on  decanting  the  supernatant  liquid 
and  allowing  it  to  stand  for  several  hours,  sodium 
columbate  crystaUises  in  hexagonal  plates  ;  this 
method,  although  very  decisive,  is  not  quantitative. 
The  following  new  reactions  for  columl)imn,  tanta- 
lum, and  titanium  are  given: — (1)  By  treating 
sodium  columbate  with  ammonium  oxalate  and 
then  with  acid  and  zinc,  a  deep  brown  coloration 
unaffected  by  hydrogen  peroxide  or  thiocyanates  is 
obtained  ;  the  colour  fades  to  yellow  on  prolonged 
reduction.  With  the  same  treatment  titanium 
gives  a  duU  yellow  colour  changing  to  orange-red 
with  hydrogen  peroxide.  (2)  By  substituting 
Rochelle  salt  or  other  tartrate  for  ammonium 
oxalate  in  (1).  a  permanent  brown  coloration  is 
obtained.  (3)  By  the  addition  of  potassium 
hvdrosulphite  (from  zinc  dust  and  potassium 
nietasulphite)  to  an  acid  solution  of  columbic  acid 
(obtained  by  rapidly  adding  excess  of  hydrochloric 
acid  to  a  so'ution  of  sodium  columbate),  a  curdy, 
yellow  precipitate  is  produced  which  oxidises  to 
white  columbic  acid  on  standing.  With  this  reagent 
titanium  solutions  give  a  reddish-orange  colora- 
tion. (4)  In  the  absence  of  mineral  acid  in  excess, 
pyrogaUol  and  allied  substances  give  an  orange 
precipitate  with  solutions  of  columbic  acid  :  this 
is  analogous  to  the  known  tannin  test,  but  the 
colour  is  more  characteristic  and  less  Uable  to  be 
confused  with  that  from  titanium.  Tantalum 
gives  pale  veUow  precipitates  with  these  reagents. 
(5)  Thvmoi.  quinol,  pyrogaUol,  and  catechol 
give  blood-red  colorations  with  solutions  of 
columbium  in  concentrated  sulphuric  acid  ;  on 
dUution  and  treatment  with  zinc,  dirty  greenish 
reduction  colours  are  produced.  Under  similar 
conditions  phenol  and  morphine  at  first  give 
orange  and  pink  colorations  which  by  dilution  and 
reduction  become  dirty  violet  and  yellowish-green. 
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respectively.  Titanium  gives  ft  parnet-red  colora- 
tion with  tiiNnuol  and  ^ulphunc  juid.  Imt  the  subse- 
quent reduction  colour  witli  zinc  is  harely  per- 
ceptible and  does  not  interfere  with  that  of 
columbium.  (0)  The  violet  coloration  obtained  by 
reducintr  titanium  solutions  witli  zinc  and  hydro- 
chloric acid  is  much  intensilied  bv  the  addition  of  a 
thiocyanate. — W.  E.  F.  P. 

JopUn  lead  and  zinc  ores  ;    Flotation  tests  on  ■ 


C.  A.  Wrisht.  O.  C.  Ralston,  and  G.  L.  Allen. 
Min.  and  Eng.  World.   191 1>.  44.  7:57—738. 

ExPF.RniF.NTS  liy  the  T'.S.  Bureau  of  Mines,  in 
conjunction  with  tlie  Missouri  State  Oeological 
Survey,  indicate  that  the  sulphides  of  the  .Toplin 
lead-zinc  ores  <-an  lie  separated  from  the  gangiie 
satisfactorily  by  notation,  usins;  a  combination  of 
"  rougher  "  ami  "  cleaner  "'  cells.  The  l>est  results 
were  obtained  by  tlie  use  of  wood  creosote  and 
pine  oil.  Tests  on  slimes  showed  that  the 
sphalerite  can  be  floated  from  the  gangue  by  using 
warm  solutions  and  about  1  It),  of  a  suital)le  oil 
per  ton  :  addition  of  acid  is  not  essential  ))ut 
facilitates  the  separation  of  fi-oth  and  tailings. 
In  treating  slimes  it  wovdd  be  neces.sary  to  use 
some  form  of  thickener  in  onier  to  ensure  a  supply 
of  pulp  of  uniform  character  to  tlie  flotation 
apparatus. — A.  S. 

[Ore]  flotation  :     ItccenI   progress    in .      R.    J. 

^Vnderson.  J.  Franklin  Inst.,  1016.  181,  613 — ti57. 
A  BRIEF  review  is  given  of  recent  progress  in  the 
concentration  of  ores  by  flotation  in  Australia  and 
the  Tnited  States,  including  a  discussion  of  the  suit- 
ability of  various  oils  (see  this  ,T.,  1916.  312). 
Air-agitation  processes  possess  the  advantages 
over  those  in  which  mechanical  agitation  is  used, 
of  being  simpler  in  operation,  requu-ing  less  oil, 
and  giving  a  higher  recoverj-. — A.  .S. 

Ore  slimes  :    Control  of .    O.  C.  Ralston.    U.S. 

Bureau  of  Mines.    Eng.  and  Min.  J.,  1916,  101, 

763—769. 
V.«nor.s  processes  in  use  or  proposed  for  the 
treatment  of  ores  and  cl.ays  {e.<j..  those  of  I/ockwood, 
Schwerin.  and  Bleiningei)  are  considered  on  the 
basis  of  known  colloidal  chemical  phenomena. 
By  applying  the  principles  of  colloid  chemistry 
it  was  foimd  possible  in  most  cases  to  alter  the 
rate  of  settling  of  ore  slimes,  and  in  a  few  instances 
to  effect  differential  settling.  Ore  and  water 
suspensions  of  various  concentrations  were  allowed 
to  settle  in  similar  graduated  cylinders,  .about 
10  in.  deep  and  of  200  c.c.  capacity.  Three 
types  of  settling,  termed  "  subsidence."  "  con- 
solidation." and  "  compacting."  were  observed. 
Ordinary  dilute  suspensions  were  foimd  to  settle 
by  subsidence  until  the  thickened  material  con- 
tained 10 — 20  "o  solids,  when  the  surface  of  the 
settling  material  became  suddenly  clear-cut  and 
con.solidation  settling  conunenced  ;  the  latter 
continued  until  a  concentration  of  about  40",, 
solids  was  attained,  after  which  the  compacting 
pha.se  (closer  packing  of  the  settled  particles) 
set  in.  The  rate  of  settling  decreased  slightly 
from  the  subsidence  to  the  consoliilation  stage, 
and  consideratdy  from  the  latter  to  the  coin])acting 
phase.  Compacting  settling  was  found  not  to 
occur  when  a  36  in.  tul>e  was  emi)loye(l.  and 
comparatively  little  subsidence  .setthng  oicurred 
at  the  concentrations  employed  commercially 
unless  the  slimes  had  been  previously  deflo<-culated. 
The  transition  points  of  the  various  phases  were 
altered  by  the  addition  of  electrolytes  and  colloids 
to  the  slimes. — VV.  E.  F.  P. 

Metals  ;      Grain-size     measurements     in ,  and 

imj/orlance  of  such  information.  Z.  Jeffries. 
Faraday  See,  Jlay  9,  1916.  [Advance  proof.] 
14  pages. 

OwrNO  to  lack  of  data  correlating  the  grain  size 


of  metals  and  alloys  wftli  their  physical  properties 
and  behaviour  in  actual  use,  measurements  of 
grain-size  can  only  be  interpreted  in  comparatively 
few  instances  at  the  present  time  ;  but  in  these 
cases  the  grain-size  method  of  control  appears 
to  be  more  sensitive  than  mechanical  testing  and 
has  the  additional  advantage  that  the  mejisiu-e- 
ments  are  made  on  the  niel;il  in  lhe.*;t-;ite  in  which 
it  is  actually  used.  The  methods  in  use  for 
determining  grain  size  are:  (1)  the  planimeter 
method,  in  whi<-h  the  number  of  grains  in  an 
irregularly  hounded  are.a  is  counted  and  the  area 
detennhu'd  by  means  of  a  planuuetcr  ;  (2)  Ileyn's 
method,  depending  on  the  assiiinption  that  the 
intercei)ts  of  a  straight  line  intersecting  a  mmaber 
of  grains  are  proportional  to  tlie  square  roots  of 
the  areas  of  the  grains  ;  (3)  tlie  intercept  method, 
based  on  the  same  assumption  as  Heyn's,  hut  in 
which  the  readings  are  not  confined  to  a  series  of 
parallel  lines  ;  and  (4)  the  method  of  comparison 
with  known  s;vniples.  In  the  method  now 
recommended,  the  equivalent  number  of  whole 
grains  contjiineil  \\itliin  a  given  circle  is  ascertained 
by  adding  to  tlie  nuinlier  of  grains  completely 
includeil,  0-6  of  those  intersected  In-  the  circle. 
For  rapid  determinations  the  equivalent  number 
of  whole  grams  contained  within  a  circle  79-8  mm. 
in  diameter  is  multiplied  l>y  a  factor  corresponding 
to  the  magnification  used,  a  list  of  such  factors 
being  given  for  magnifications  from  25  to  2,000. 
Compared  with,  the  planiu\eter  method,  the 
author's  method  has  an  average  percentage  error 
of  only  2-4,  as  against  1305  and  11-2  in  methods 
(2)  and  (3).  Hmts  on  apparatus  and  manipula- 
tion, sampling,  and  interpretation  of  results  are 
also  given.— W.  E.  P.  P. 


Metals  ;     Annealing   of  - 


F.    C.    Thompson. 


Faraday  Soc,  ftlay  9.   1916.     [Advance  proof.] 
8  pages. 

The  subject  is  considered  more  particularly  in 
relation  to  the  annealing  of  cold-worked  copper- 
zinc  and  copper-zmc-nickel  alloys,  the  object  of 
which  is  essentially  dilTerent  from  that  sought  in 
annealing  steel,  etc.  With  the  alloys  in  question, 
annealing  is  only  effective  «'hen  it  aUows  of  a 
further  reduction  of  the  material  in  the  rolls,  etc., 
and  this  end  is  only  attained  Ijy  reheating  above 
the  minimum  temperature  at  which  recrystallisa- 
tion  occurs,  with  the  result  that  the  high  limit 
of  elasticity  characteristic  of  hard  worked  metals 
is  considerably  reduced.  Alloys  generally  have 
higher  anneaUng  temperatures  than  pure  metals, 
and  softening  occurs  over  a  much  longer  range ; 
it  is  probalile  that  this  diHerence  in  the  rapidity 
of  recrystallisation  is  intimately  connected  with 
the  finer  crystaUisation  of  alloys  as  compared  with 
pure  metals.  The  results  of  (Sharpy's  work  on 
the  annealing  of  cold-\\orkeil  brasses  (this  J.,  1890, 
117)  are  slioun  diagrammaticaUy  and  their  chief 
features  discussed.  The  available  range  of  tem- 
perature for  annealing  is  much  smaller  for  brasses 
of  higher  than  for  those  of  lower  zinc  content ; 
anil  high  nickel  content  has  a  similar  elTect  on  the 
annealing  of  copper-zinc  nickel  alloys.  Although, 
as  iiKlicated  by  Le  Chatelier,  Cliarpy,  and  others, 
time  is  almost  w  ithout  elTect  on  the  annealing  of 
the  alloys  considered  for  commercial  jiurposes, 
the  time  factor  is  important  at  comparatively  low 
temperatures  when  recrystfiUisation  is  com- 
mencing.— W.  E.  F.  P. 

Metals;    Properties  of  sulid  solutions  of and 

of  inler-melallic  compounds.  F.  C.  Thompson. 
Faraday  Soc,  May  9,  1916.  [Advance  proof.] 
7  pages'. 
On  the  assumption,  supported  Ijy  investigation, 
that  the  hardness  and  high  electrical  resistivity  of 
solid  solutions  of  metals  are  caused  by  crystalline 
distortion  similar  to  that  produced  by  cold  work. 
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the  theory  i.s  a(I\anoe(l  that  the  process  of  crystal- 
Usatioii  of  sudi  solutions  laiises  an  equalisation  of 
the   atomic    vohimes    of    the     const  it  uent>s.    thus 
creatiiiir  elastic  stresses  which,  by  increasins;  the    j 
resistance  to  further  stresses,  raise  the  hardness  of    i 
the  mass.     On   this   theory,   the    relation   of   the    j 
hardness    to    the    concentration     throughout    the    '. 
series  would   lie   expressed   by  a  paraliolic   curve    j 
with  a  n\a\inium  at  50  atomic  per  cent,  of  each    I 
metal.     .Such  a  curve  woidd  correspond  absolutely 
with  those  oliserved  for  simple  series  such  as  the 
silver-gold  alloys,  and  the  same  theory  would  also 
explain  the  hardness  and  fragility  of  inter-metallic 
compounds. — W.  E.  F.  P. 

J)iffxt»ion   of  solids  ;    Preliminary   report  on . 

C.  E.  van  Orstrand  and  F.  F.  Dewey.  U.S.  Geol. 
Survey.  1915.  Professional  Paper  95 — G. 
(14  pages.) 

The  mean  coefficients  of  diffusion  of  solid   gold 


of  slate,  which  is  perforated  to  allow  of  the  ready- 
access  of  the  acid  to  the  metal. — T.  St. 

[Lead-zinc]  sulphide  ores  ;  Separation  of  mixed 


into  solid  lead  at  100  = 
bv  a  similar  method  to 
Austen  (this  J.,  1896.  590 
to  he  0-0002  +  and  0-0043 
of  lead  being  emploved 
gold  plate  0-5  mm.  thick. 


nd  150=  C  determined 
that  used  l>v  Roberts- 
ICOO.  1117).  were  found 
respectively,  a  cylinder 
in  conjunction  with  a 
At    1 97  -  C.   the  value 


of  the  coefticient  was  0-007t)  when  a  gold  cylinder 
was  used  and  0-0000  when  electro-plated  m.etal  was 
employed.  These  results  agree  well  with  the 
theoretical  values,  and  confirm  those  obtained 
by  Roberts-Austen  except  at  100=  f'..  for  which 
temperature  the  present  coefficient  is  ten  times  tliat 
previously  found.  The  liearing  of  the  results. 
and  the  diffusion  of  solids  generaOy.  on  geo- 
phvsical  and  geochemical  phenomena  Ls  briefly 
discussed.— W.  E.  F.  P. 

Potash   in   certain  copper  and  gold  ores.     Butler. 
See   XII. 

.Vcif   methods   of  testing  for    molyhdenum.     iloir. 
See  XXIII. 

Patents. 
TFrovght-iron  ;    Manufacture  of- 


E.  L.  Ford. 
Youngstown,  Ohio.  U.S.  Pat.  1.180.994.  Apr.  25, 
1916.     Date  of  appl..  .Tuly  23.  1914. 

Pig  iron  is  mixed  with  the  calculated  ciuantitj'  of 
oxidising  and  slag-forming  materials  and  con- 
verted into  wi-ought  iron  in  a  tilting  puddling 
furnace  lined  with  a  material  which  is  neutral 
to  the  charge  at  the  puddling  temperature.  Either 
the  pig  iron  or  the  other  constituents  of  the  charge, 
or  both,  are  preheated  so  that  the  reactions  take 
place  in  the  puddling  furnace  without  the  need  of 
sxtemal  heat,  and  oxygen,  free  or  combined, 
except  that  present  in  the  chai'ge,  is  excluded  from 
the  furnace  during  the  reaction  period.  Ferrous 
Jxide  is  used  preferably  as  oxidising  agent,  thereby 
acreasing  the  yield  of  wrought  iron. — A.  S. 

Tin  and  other  metals;    Recovery   of .      J.   B. 

Letcher.  Redruth,  Cornwall.  Eng.  Pat.  5256, 
Apr.  7.  1915. 

!x  an  apparatus  of  the  kind  in  which  a  travelling 
nclined  band  is  employed  for  recovering  tin.  etc.. 
rom  aqueous  mixtures  of  the  latter  with  sand  or 
•Ume.  the  band  is  composed  of  corduroy  the  ridges 
ind  furrows  of  which  are  at  rieht  angles  to  the 
lirection  of  travel. — W.  E.  F.  P. 

'ill  ;   Apparatus   for    itse    in    the    process    for    the 

recovery    of from     tinplate    scrap     and    the 

recovery  of  zinc  from  gah-anised  iron.  D.  il. 
Callander.  West  Dravton.  IMiddlesex.  Eng.  Pat. 
9094,  .June  21.  191.1 

.  SLATE  tank  containing  acid  is  placed  inside  a 
irger  tank  containing  water,  which  is  heated  in 
ny  convenient  way.  as  by  steam  coils.  The 
letal  scrap  is  placed  in  a  container  made  entirelv 


-Minerals  Separation,  Ltd.,  London,  .Assignees  of 
.Minerals  Separation  and  de  Bavay's  Processes 
Australia  Proprietarv  Ltd.,  .Melbourne.  Eng. 
Pat.  5650.  Apr.  14,  "1915.  Under  Int.  Conv., 
May  1,  1914. 

Ix  the  treatment  of  lead-zinc  sulphide  ores  by 
froth  flotation,  powdered  coke,  charcoal,  or  other 
carbonaceous  material  is  used  in  addition  to  the 
frothing  agent,  in  neutral  or  alkaline  circuit- 
water,  to  produce  a  float  concentrate  relatively 
rich  in  galena. — W.  E.  F.  P. 

Ores  ;  Process  and  apparatus  for  separation  of  - 


by  flotation.  A.  W.  Thompson.  Assignor  to 
G.  M.  Parks  Co..  Fitchbui-g.  Ma.ss..  and  D.  Cole, 
El  Paso,  Tex.  U.S.  Pat.  1,180.089,  Apr.  18, 
1916.     Date  of  appl..  Jan.  1.3,  1916. 

The  froth  produced  in  the  flotation  separation  of 
ores  is  broken  down  by  the  action  of  a  whirling 
jet  of  gaseous  fluid  containing  globules  of  liquid 
in  suspension.  The  jet  is  made  to  impinge  on  the 
froth  at  such  an  angle  that  the  flow  of  the  froth  is 
reta,rded  until  substantially  aU  the  bulibles  are 
broken  down. — T.  St. 

Flotation  of  minerals.  R.  F.  Bacon,  Pittsburgh, 
Pa.,  Assignor  to  Jletals  Recoverv  Co.  U..S.  Pat. 
l,180,816.Apr.25. 1916. Dateof  appl.,  Aug.14.1914. 
FixELY  divided  oxidised  ore  is  treated  with 
hydrogen  sulphide  under  a  pressure  of  20  lb.  per 
sq  in.,  and  then  subjected  to  flotation. — A.  S. 

Alloy.     F.  La  Roche.  London.     Eng.  Pat.   6061 
Apr.  22.   1915. 

Ax  alloy  having  properties  similar  to  those  of 
Delta  metal,  is  prepared  by  melting  together 
copper  55,  zinc  38.  aluminium  2.  and  nickel  5  parts 
by  weight,  casting  the  melt  into  blocks,  drawing 
the  latter  into  bars,  heating  the  bars  to  cherry- 
redness  and  allowing  them  to  cool  on  an  insulated 
table  while  an  electric  current  is  passed  through 
them  in  a  longitudinal  direction. — W.  E.  F.  P. 

Metal  and  other  fusible  substances ;  Process  and 

apparatus    for    casting in     moulds.  Prazis- 

ionsgusswerke  .System  Schmidt-Reichhardt, 
G.m.b.H..  Franktortu  Germanv.  Eng.  Pat. 
7466,May  18,191 5.  Under  Int.Conv., May  25,1914. 

The  molten  material  is  forced  into  the  mould  by 

the  pressui-e  of  au 
explosion,     prefer- 

JjJ ably    of     gunpow- 

3  •i^'"-  The  apparatus 
(see  fig. )  consists 
of  a  melting  fur- 
nace, a.  in  which 
the  crucible,  6, 
c  o  m  m  u  n  i  c  a  t  e  s 
with  a  charging 
chamber,  e.  and 
has  a  shut  -  off 
valve,  d.  attached 
to  a  hoUow  rod, 
c.  which  is  ac- 
tuated by  a  lever, 
h.  At  the  bottom 
of  the  chamber, 
p,  is  a  channel, 
/,  to  the  end  of 
which  the  chain- 
ing nozzle  of  the 
mould  is  attached. 
The    explosion    is 

produced    bv    charging  gun-powder  through   the 

hollow  rod,  c.—W.  E.  F.  P. 


mo 
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[.-l/Joi/.]  ConiposilioH  of  nuUlcr.  II.  W.  Oaskill, 
\ssiguor  to  f.  F.  Johnson.  (Moveland.  Dhio. 
U.S.  Pat.  l.lSO.snii!.  Apr.  2."i.  IS'lti.  Hate  of 
appl.,  .May  S,  1915. 

Thk  claim  is  for  an  alloy  i-ontaininir  copper,  nickel, 

zinc,     niaiuranese.     ahnainium.     magnesium,   and 

phospbor-,tin. — A.  S. 

Metal  :     Combimd     apfxiralus     for     melting     and 

casting .      1.  Hall.  Birmingham.      Kng.  Pat. 

10,2S1,  Julv  15.  1915.  Addition  to  Eng.  Pat. 
2220.  Feb.  il.  1915  (this  J.,  1915,  S37). 

TiiK    meltinjr    pot    is    mounted    on    anti-friction 

bearings   and    is    rotatable    with    respect    to    the 

furnace  body.— W.  E.  F.  P. 

Furnace  ;    Oil    fired    metal    tnelting .     A.     D. 


Hunter  and  H.  W.  Cullum,  London.     Eng.  Pat. 

U>,729.  Nov.  20.  1915. 
The  furnace  is  cylindrical  and  is  mounted  in  a 
horizontal  position  on  trunnions  so  that  it  may 
be  turned  about  its  axis.  One  of  the  trunnions 
is  hollow  to  allow  of  the  admission  into  tlie  furnace 
of  a  reducing  flame  produced  by  Iniruing  liquid 
fuel  in  a  chamber  or  jacket  situated  in  line  with 
the  opening  into  the  furnace.  Water  is  sprayed 
into  the  flame  before  or  just  as  the  latter  enters 
the  furnace,  whereby  hydrogen  is  liberated  and 
passes  into  the  furnace  in  a  highly  heated  con- 
dition.—T.  .St. 

Cvaniditig  ;  Process  of .     H.  R.    Layng,    San 

Francisco.  Cal.  U.S.  Pat.  1,178,081.  Apr.  4, 
1916.  Date  of  appl..  Mar.  19.  1913. 
The  ore  is  treated  with  cyanide,  the  .solution 
filtered  and  conveyed  to  a  sealed  receptacle,  and 
a  reagent  added  to  liberate  hydrocyanic  acid  and 
precipitate  salts  of  the  metals.  A  gas  is  passed 
through  the  liquid  to  carry  off  the  hydrogen 
cvanide.  which  is  recovered  from  the  mixture  by 
bringing  it  into  contact  with  zinc  hydroxide  and 
boiling  the  resulting  zinc  cyanide  with  water. 
The  precipitated  salts  of  the  metals  are  recovered 
by  filtration.— W.  F.  F. 

Ores  ;  Apparatus  for  treating .     E.  R.  Holden, 

Los  Angeles,  Cal.  U.S.  Pat.  1,179.313,  Apr.  11, 
191«.  Date  of  appl.,  July  21,  191o. 
A  CYLINDBIC.\L  tank  has  a  lining  of  copper  coated 
with  mercurv  and  is  provided  with  a  series  of 
outlet  holes  extending  from  nea,r  the  bottom  to 
near  the  top  of  the  tank,  each  outlet  hole  being 
separately  controlled.  The  lining  foi-ms  the 
cathode  "of  an  electrolytic  system,  the  anode 
consisting  of  metal  plates  secured  to  the  lower 
surfaces  of  horizontal  lilades  mounted  on  and 
rotated  by  a  central  vertical  shaft.  The  upper 
surface  of  each  Ijlade  is  substantially  level  with  the 
bottom  edge  of  the  adjacent  outlet  opening,  so 
that  there  is  a  set  of  anode  plates  between  each 
pair  of  outlet  openings. — T.  St. 

Precious  metals  ;    Process  of  treating  ores  bearing 

.   E.  R.  Holden,  Los  Angeles,  Cal.   U.S.  Pat. 

l,181,077,Apr.25,1916.Dateofappl.,Axig.l0,1915. 

Ores  containing  gold  and  silver  are  treated  with  a 
solvent  .solution  in  a  vessel  provided  with  means  for 
imparting  a  rotai-y  motion  to  the  solution  and  for 
electrolysing  it.  a  cathode  coated  with  raei-cury 
being  used.  The  mixture  of  ore  and  liquid  is 
drawn  off  gradually  from  the  top  downwards 
to  a  predetermined  level,  whilst  the  rotary  motion 
is  continued. — A.  S. 

Tungsten  or  tungsten  alUjys  ;    Method  of  producing 

malleable  and  ductile  bodies  of .      A.   Just, 

Budapest,  Austria-Hungar\-,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,179,009,  Apr.  11,  1910. 
Date  of  appl.,  .\ug.  5,  1915. 

A  MIXTURE  of  non-malleable  and  non-ductile  tung- 


sten with  not  more  than  2";,  of  boron  nitiido  is 
heated  until  a  rcgulus  of  malleable  and  ductilo 
metAl  is  pi-oduced. — W.  E.  F.  P. 

Sintcring-machinc.         .T.     F.      Austin.     Moutei-ey, 
Mexico,  Assignor  to  The  American  Smelting  and  I 
Refining  Co..  New  York.     U.S.   Pat.   1 .  17'.l.:«»0,  I 
Apr.   IS,   191(1.      n.atc  of  ;ippl..  June  18.   1913; 
renewed  Sept.   17.   191."i. 

A  coXTi.NTOi'S  layer  of  the  material  to  be  sintered 
is  ignited  from  above  at  a  fixed  point  while  travel- 
ling in  an  endless  trough  above  a  suction  chamber. 
The  igniUon  device,  consisting  of  a  mixing  and  a 
combustion  chamber,  h.is  one  or  more  openings 
at  the  bottom  for  the  emergence  of  the  flame  and 
is  supported  resilient ly  above  and  across  the  (rough 
and  recessed  to  receive  the  latter,  so  that  the 
portion  of  the  charge  immedi.ately  l)elow  is  prac- 
tically  enclosed   during   heating. — \V.  E.  F.  P. 

Metals  [e.g..  copper]  from  their  ores  ;    Eivtraclion  of 

.     \V.  E.   Greenawalt.  Denver.  Colo.     U.S. 

Pat.   1.179.522,  Apr.   18.   191(5.     Date  of  appl., 
.Sept.  30,  1912. 

The  ore  is  leached  with  dilute  sulphuric  acid,  the 
solution  separated,  and  the  residue  wa.shed  with 
water.  'J'he  sulphate  solution  and  the  wash  w.afei 
are  then  electrolysed,  the  fonner  in  (he  catho(l( 
and  the  latter  in  the  anode  compartment  of  tli' 
electrolyser.  The  metal  of  the  sulphate,  e.g.. 
copper,  is  deposited  at  the  cathode,  and  the 
anolyte  becomes  enriched  in  acid.  The  spent 
cathode  solution  is  discarded,  and  the  acid  anodi 
solution  is  used  for  leaching  the  ore.  the  cycle  oi 
operations  being  repeated  as  often  as  is  necessar\. 
Both  the  sulphate  solution  and  the  \\ash  watei 
may  lie  treated  with  sulphur  dioxide  befon 
electrolysis. — A.  S. 

Copper  frotn  its  ores  ;  Process  of  extracting  — ■ — 
W.  K.  tireen.awalt,  Denver,  Colo.  U.S.  Pat 
l,180,Si4,.-Vpr.25,191().Dateofappl.,Sep.30,1912 

The  ore  is  treated  with  a  chloride  solution  to  dis 
solve  the  copper,  and  the  solution  treated  firs' 
with  sulphur  (iioxide  to  reduce  cupric  to  cuproiu 
chloride,  and  then  with  hyilrogen  sulphide  b 
precipitate  the  copper  as  sulphide.  After  separ 
ating  the  precipitate,  the  solution  is  used  agaii 
for  leaching  the  ore,  if  necessary  after  treating  i 
to  raise  the  valency  of  the  divalent  element 
present. — A.  S. 

3Ietals  ;   Furnace  for  the  distillation  of .   B.  U 

Engle.    Trenton.    N.J.        U.S.    Pat.     1.180,11K 
Apr.  IS,  1916.    Date  of  appl.,  Nov.  2(i.  1915. 

The  apparatus  consists  of  a  series  of  fireplace 
or  comliustion  chambers  arranged  about  a  centra' 
stack  .and  communicating  with  the  lower  part  o 
the  latter  by  means  of  a  desecniling  flue  at  th 
back  of  each.  Eiu-h  chamber  contains  an  incline) 
retort  which  extends  across  the  fireplace  and  int' 
the  corresponding  descending  flue. — W.  K.  F.  P. 

Metal  bodies  ;  Process  of  prodxicing  compound— ^\ 
Compmind  metal  body.   O.  H.  de  Lapotterie,  Ne\| 
Brighton.    I'a.      U.S.    Pats.    (.\)    1.180.248    an. 
(n)   1.180,2)9,   Apr.    18,    1910.      Dates  of  appl 
Apr.  7,  1914,  and  Mar.  22,  1915. 
(.\)  The  basis  metal  is  coated   with  a  film  of 
metal    or   alloy    having    a    melting    ])oiiit    belo\: 
900"  F.   (480    C.).  and  then  with  a  fihn  of  a  ih 
oxidised    metal    having    a    melting    point   aliov 
900"  F.,  the  latter  film  being  applied  in  a  semi 
molten    .stale.     A    substantial    body     of   anothi 
metal    is    then    brought    into    conlJwt    with     tlii 
deoxidised    film    an<l    caused    to    unite    with    r, 
(R)  The  body  consists  of  a  ferrous  Ijase  metal  coate 
with   tin.  a  "coating  of  an  alloy  containing  a  d't 
oxidising  metal  and  copper  upon  the  tin,  and  a  lay 
of  copper  upon  the  alloy. — T.  St. 
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[Aluminium.]    Metals;   Process  of  recovering . 

C.  S.  Holiison,  Assignor  to  The  Metallic  Suielting 
ami  Refining  Co.,  Chicago,  111.  U.S.  Pat. 
1, 180,435,  Apr.25,191<).Date  of  appl..Feb.l2, 1912. 

JI.ATEKIAL  containing  metallic  aluminium  is  mixed 
with  cryolite,  and  the  mixture  charged  into  a  bath 
of  molten  sodium  chloride  ;  tlie  metal  is  melted 
by  the  heat  of  the  bath  and  is  allowed  to  settle 
out,— W.  E.  F.  P. 

Furnace  ;    Electric for  the  preparation  of  zinc 

and  similar  metals.  H.  Specketer,  Grieshcim, 
Ger.  Pat.  290,643,  Oct.  17,  1914.  Addition  to 
Ger.  Pat.  283,965. 

LoxGiTi"nix.\L  partitions  in  the  furnace  are  pro- 
vided with  openings,  or  the  middle  portions  are 
cut  away,  thus  leaving  an  undivided  middle  cham- 
ber, into  which,  on  the  furnace  being  rotated,  the 
charge  passes  from  the  subdivisions,  is  mixed, 
tuad  again  distributes  itself  among  the  different 
subdivisions. — T.  St. 

Muffles  [for  (iisi  illation  of  zinc] ;  Process  for 
improvin'i  the  durability  of — — .  A.  Zavelberg, 
llohenlohchutte.  Ger.  Pat.  291,043,  Apr.  3,  1914. 

1  A  VAXR  of  muffles,  one  fitting  loosely  inside  the 
I  other,  with  the  intermediate  space  packed  mth 
'     finely  ground  siUca  or  washed  sea-sand,  is  used. 

—A.  S. 

Zinc  furnaces  ;   Clean-out  apparatus  for .   F.  A. 

Hinkev,  Springfield.  111.  U.S.  Pat.  1.178,518, 
Apr.  11,  1916.     Date  of  appL,  June  16,  1913. 

I    Blast-furnaces;  Charging  bell  for .  J.  Kennedv, 

I  Pittsburgh,  Pa.  U.S.  Pat.  1,178.522,  Apr,  11, 
1916.     Date  of  appl.,  Sept.  10,  1915. 

I  Ore  and  coal  washing  ;  Table  for .  Ore  con- 
centrator.     (A)  C.  E.  Thompson,  and   (b)  C.   E. 

I  Thompson  and  H.  Nelson,  Denver,  Colo., 
Assignors  to  The  Mine  and  Smelter  Supply  Co., 
Kew  York.  U.S.  Pats,  (a)  1,180.209  and  (b) 
1,180,210,  Apr.  18,  1916.  Dates  of  appL,  May  31, 
1913,  and  May  29,  1914. 

I  Iron  and  steel  articles  ;  Cementation  and  hardening 
of .  G.  StoUe  and  A.  Hocks,  Kiel,  Germanv. 
U.S.  Pat.  1,178.551,  Apr.  11,  1916.  Date  of 
appL,  July  31,  1915. 

See  Eng.  Pat.  8889  of  1915  ;    this  J.,  1916,  183. 

Ore  or  fuel  briquettes  or  the  like  ;  Process  of  making 

.   D.  H.  Bibb,  New  York.   Eng.  Pat.  13,375, 

Sept.  20,  1915. 

SEEU.S.Pat.  1,158.364  of  1915  ;  this  J.,  1915,1199. 

Precipitation  device  for  metal-bearing  solutions, 
Koering  CSaniding  Process  Co.,  and  B.  R.  Koer- 
ing,  Detroit,  Mich.,  U.S.A.  Eng.  Pat.  12.136, 
Aug.  23,  1915. 

See  U.S.  Pat.  1,163,829  of  1915  ;  this  J.,  1916,  184. 

Aluminium  ;    Method  for  producing  bands  of . 

E.  R.  Lauber  and  R.  V.  Neher,  Emmishofen, 
Switzerland.  U.S.  Pat.  1,178.863,  Apr.  11,  1916. 
Date  of  appl.,  Sept.  21,  1911. 

See  Eng.  Pat.  20,445  and  Fr.  Pat.  434,400  of  1911  ; 
this  J.,  1912,  192,  288. 

Tantalum  atul  its  alloys  ;    Highly-refractory  article 

of .         O.     A.     Simpson,     Charlottenburg, 

Assignor  to  Siemens  und  Halske  A.-G.,  Berlin, 
Germanv.  U.S.  Pat.  1.180,614,  Apr.  25,  1916. 
Date  of  appl.,  Oct.  17,  1912. 

SEE  Eng.  Pat.  23,050  of  1912  ;   this  J.,  1913,  795. 

iCini: ;  E xiraction  of from  its  ores   or  products. 

H.  T.  Durant,  Assignor  to  The  ;Metals  Extraction 
Corporation,  Ltd..  London.  L^.S.  Pat.  1.180,765, 
-A.pr.  25,  1916.     Date  of  appl.,  May  4,  1914. 

See  Eng.  Pats.  21,581  and  22,761  of  1913  ;    this 
^     1914,  1038. 


Calcining   furnace   for    bricks,    cement,    ores,    etc. 
Eng.  Pat.  5871.     See  IX. 


XI.— ELECTRO-CHEMISTRY. 

Insulating  oils.     Report  of  Hub-Committee  of  Inst, 
of  Electrical  Engineers.     See  IIa. 


Furnace  ;  Electric  ■ 


Patents. 
-.   J.  W.  Brown,  Lakewood, 


Ohio.  Assignor  to  National  Carbon  Co.,  Cleve- 
land, Ohio.  U.S.  Pat.  1.177,680,  Apr.  4,  1916. 
Date  of  appL,   Jan.   8,    1912. 

The  furnace  comprises  an  upper  electrode,  with 
a  chamber  above  it,  and  a  lower  electrode  with  a 
chamber  below  it.  The  charge  of  granular 
material  is  fed  into  the  upper  chamber  and  passes 
after  treatment  into  the  lower  chamber.  Means 
are  provided  for  the  passage  of  a  combustible 
gas  through  the  lower  chamber  to  cool  the  treated 
material,  and  for  the  ailmission  of  air  to  the 
upper  chamber  in  order  to  burn  the  combxistible 
gas  and  so  preheat  the  charge. — E.  W.  L. 

Electrolytic  cell.  F.  J.  Metzger,  Assignor  to  H.  T. 
Beans  and  M.  C.  WTiitaker,  New  York.  U.S.  Pat. 
l,178,591,Apr.ll,1916.Date  of  appL,Oct.l6,1908. 

A  DiAPHR.\GM,  composed  of  fibrous  material  or 
wood,  such  as  birchwood,  is  cut  so  as  to  present 
the  ends  of  the  fibres  or  the  grain  to  the  electrolyte, 
and  is  arranged  across  substantially  the  entire 
effective  path  of  the  current  to  and  from  the 
electrodes. — B.  N. 


Cell ;    Galvanic  ■ 


M.  L.  Kaplan,  Brooklyn, 
N.Y.,  Assignor  to  Beacon  Miniature  Electric 
Co.,  Inc.,  New  York.  U.S.  Pat.  1,178,927, 
Apr.  11,  1916.    Date  of  appL,  Aug.  14,  1913. 

Depolabisln'g  material,  of  a  dense  but  highly 
active  character,  suitable  for  use  in  miniature 
dry  batteries,  is  prepared  by  exposing  a  basic 
compound  of  manganese,  such  as  the  carbonate, 
to  a  gaseous  oxidising  agent,  such  as  air,  and  then 
subjectmg  the  partially-oxidised  material  to  the 
action  of  a  strong  oxidising  agent  in  aqueous 
solution. — B.  N. 

Battery  [depolariser] ;  Electric .  F.  S.  BandeLra 

de   Mello,    Rio   de   Janeiro,   Brazil.      U.S.   Pat. 
l,179,903,Apr.l8,1916.DateofappL,Feb.23,1916. 

The  depolariser  consists  of  artificial  cuprous 
sulphide. — B.  N. 

Electrolytic  cell.  H.  M.  Du  Bois.  Detroit,  Mich., 
Assignor  to  Pennsvlvania  Salt  Jlan^ifacturing 
Co.  U.S.  Pat.  1.178'.501,  Apr.  11,  1916.  Date  of 
appL,  Apr.  11,  1910. 

See  Eng.  Pat.  1439  of  1913  ;    this  J.,  1913,  873. 

Electric  furnace  principally  for  the  manufacture 
of  nitrides.  Addition  to  Fr.  Pat.  469,554.  See  VII. 

Manufacture  of  hydrogen  peroxide.  Fr.  Pat.  476,816. 
See  ^^I. 


Xa— FATS;  OILS;   WAXES. 


Fats;     Hydrogenation    of- 


W.  Normann. 
Chem.-Zeit.,  1916,  40,  381—383. 
As  a  proof  that  the  absence  of  electrical 
conductivitv  does  not  necessarily  Indicate  the 
absence  of "  metaUic  nickel,  the  author  cites  an 
experiment  in  which  a  contact  material  prepared 
from  purified  kieselguhr  with  about  20%  of  nickel, 
reduced  for  an  hour  at  500' C.  in  hydrogen, 
showed  no  conductivity.  On  the  other  hand, 
the  same   kieselguhr  mixed   with   5%  of   nickel, 
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prepare*.!  by  the  reduction  of  nickel  oxide  at  2S0''  C, 
showetl  pronounced  conductivity.  In  answer  to 
Enimann's  assertion  that  the  reduction  of  nickel 
oxide  durinc  hvdrogenation  was  due  to  impurities 
in  the  oil,  the  author  describes  ai\  experiment  in 
which  100  grms.  of  svnthetic  triolein  was  mixed 
with  1  prm.  of  pure  nickel  oxide  and  hydrogenated 
at  2'>0  C.  Within  a  few  minutes  a  pronounced 
carbon vl  reaction  was  obtained,  and  the  mixture 
was  stronplv  electrically  conductive.  Notwith- 
standing Kriimann's  h\-pothetical  assertions,  the 
a\ithor  repeats  his  conclusion  that  without  free 
metal  there  can  be  no  hvdrogenation  of  fats 
(see  this  J.,  1915,  237,  969  ;    1916,  262).— C.  A.  M. 

Fat    in   potcdera ;    Dderminatiou   of .      S.   B. 


PhUlips.  Analyst,  1916,  41,  122—123. 
A  QUANTITY  of  the  powder  containing  from 
1-5  to  3-5  grms.  of  fat  is  shaken  for  a  few  seconds 
in  a  6  oz.  wide-mouthed  stoppered  bottle,  with 
100  c.c.  of  trichjoroethylene,  allowed  to  stand 
for  15  mins.  and  again  shaken.  The  stopper  is 
then  replaced  by  a  bung  tlvrough  which  are  passed 
a  20  c.c.  pipette  and  a  short  piece  of  tubing  bent 
outside  at  an  angle.  The  deUvery  end  of  the 
pipette  passes  into  a  perforated  cork  over  which 
are  tied  two  filter-papers  which  have  been  folded 
so  as  to  resemble  a  Soxlilet  thimble.  Air-pressure 
is  applied  to  the  tube  so  that  the  solution  of  fat 
Ls  forced  up  into  the  pipette  through  the  filtering 
device,  the  measiu-ed  quantity  is  evaporated  in  a 
weighed  flask,  and  the  residue  dried  in  an  oil- 
bath  at  150"  C.,  and  subsequently  for  an  hour  in 
a  water-bath,  with  occasional  blowing  with  the 
bellows.  As  the  volume  ot  the  solvent  is  increased 
on  dissolving  the  fat,  it  is  necessary  to  find  a  factor 
for  the  particular  fat  in  question  from  which  the 
percentage  in  the  powder  may  be  calculated. 

— C.  A.  iM. 

Sutpkonated  castor  oil  ;    Behaviour  of  sodium  soapS 

prepared  from toicards  acids  and  calciicm 

ana  magnesium  salts.  H.  Pomeranz.  Monats. 
Text.-Ind.,  1916,  31,  33—34.  Z.  angew.  Chem., 
1916,  29,  Ref.,  232. 

According  to  Ger.  Pat.  128,691  (see  Eng.  Pat. 
24,868  of  1897  ;  this  J.,  1898,  162).  the  separation 
of  insoluble  calcium  and  magnesium  soaps  in  soap 
baths  prepared  with  water  containing  calcium 
and  magnesium  salts,  can  Ije  prevented  by  ad- 
dition of  soap  prepared  by  saponifying  highly 
sulphonated  castor  oil  with  caustic  soda.  The 
author  finds,  however,  that  the  calcium  soap  forms 
an  emulsion  from  which  it  separates  as  a  heavy 
oily  layer  after  standing  for  a  long  time.  The 
magnesium  salt  of  sulphoricinoleic  acid  is  soluble 
in  water,  but  a  mixture  of  sulphonated  and 
unsulphonated  sodium  ricinoleate  is  precipitated 
completely  on  addition  of  magnesium  salts. 
Sulphoricinoleic  acid  and  its  acid  sodium  salt 
are  precipitated  l)y  strong  mineral  acids  from 
solutions  of  soap  prepared  as  desi  ribed  above,  but 
remain  dissolved  in  pre.sence  of  very  dilute  mineral 
acids.  Organic  acids  have  no  salting-out  action 
on  acid  solutions  of  sulphonated  castor  oil  .soap. 

—A.  S. 

Determination  of  stearic  acid  in  butler  fat.     Holland 
and  others.     See  X1X.\. 

Patents. 

Oils  and  fats;    Apparatus  for  hydroqenising 

H.  Lane,  A.shford.    Eng.  Pat.  968,  Jan.  21,  1915. 

The  oU  is  hydrogenated  in  a  vertical  cylindrical 
vessel  which  is  heated  by  means  of  a  steam  jacket 
or  otherwi.se.  Beaters  rotating  horizontally  round 
a  central  vertical  shaft  alternate  witli  annidar 
sloping  shelves  on  the  sides  of  the  vessel,  so  that 
the  oil  entering  at  the  top  is  alternately  sprayed 
outwards  to  the  sides  and  guided  to  the  centre 


of  the  beatei-s  next  below,  and  so  on  until  it 
reaches  the  bottom  ;  it  is  then  punii)ed  again  to  the 
top  of  the  vessel. — C.  A.  M. 

Catalyst  [for  hydrogenating  oils]  and  process  of 
preparing  same.  A.  .Sch«-ari-man,  Assignor  to 
S.  Kellogg  and  Sons,  Hulfalo,  N.Y.  U.S.  I'at. 
1,172,062, Feb.  15, 1916. Dateofappl.,Apr.22, 1914. 

A  COMPOSITE  precipitate  ot  basic  character  {e.g. 
coiitaining  aluminium  hydroxide  or  carbonate) 
is  jn'oduced  in  a  soUition  of  a  .salt  of  a  catalytic 
metal  (nickel)  and  of  a  salt  of  a  metal  not  readily 
reducible  (barium  nitrate  or  chloride),  by  the 
addition  of  an  alkali  solution  containing  a  dis- 
solved colloid  {e.g.  wool,  glue,  etc.).  The  pre- 
cipitate is  washed,  dried,  and  reduced  by  hvdrogen. 

— C.A.  M. 

Oils  or  fats  ;  Process  of  hydrogenating -.   W.  D. 

Richardson,  Assignor  to  Swift  and  Co.,  Chicago, 
III.  U.S.  Pat.  1,177,896,  Apr.  4,  1916.  Date  of 
appl.,  Nov.  II,  1912. 

Ak  electric  arc  is  produced  between  metallic 
(nickel)  electrodes,  wliich  are  immersed  in  the 
oil,  so  that  part  of  the  metal  is  disintegrated  and 
becomes  incorporated  with  the  oil.  After  hydro- 
genation  to  the  desired  extent  the  disintegrated 
metal  is  removed  from  the  oil. — C.  A.  M. 

Fats  ;     Process    of    refining    hydrogenised for 

producing  edible  fats.  M.  Wilbuschewitsch, 
Nischninovgorod,  Russia.  U.S.  Pat.  1.177,911, 
Apr.  4,  1916.     Date  of  appl.,  Sept.  29,  1911. 

The  bulk  (up  to  90  %)  of  the  free  fatty  acids  in  the 
oil,  is  neutralised  with  a  concentrated  solution  of 
sodium  carbonate,  and  the  oil  then  treated  with 
strong  caustic  soda  solution  of  about  the  same 
alkalinity  as  the  first  solution,  the  resulting  soap.s 
are  washed  out,  and  volatile  constituents  distilled 
in  an  atmosphere  of  carbon  dioxide.  Powdered 
sodium  carbonate  may  jbe  added  to  the  strong 
solution  used  for  ueutraUsing  the  fatty  acids, 
so  as  to  form  a  pulp-like  mass. — C.  A.  M. 


Oils;  Process  of  thickening - 


Process  of  making 


a  thickened  oil  product.  C.  Ellis,  Montclair,  N.J. 
U.S.  Pats.  {A)  1,179,414  and  (b)  1,180,025,  Apr. 
18,  1916.  Datesof  appl.,  Oct.  4  and  Sept.  9,1913. 

{a)  a  FATTY  oil  is  exposed  in  thick  layers  to  ultra- 
violet light  in  the  absence  of  oxidising  gases  {e.g. 
in  a  current  of  non-oxidising  gas)  to  obtain  a 
plastic  mass  without  substantial  oxidation  of  the 
material,  (b)  Fatty  oils,  substantially  free  from 
petroleum,  are  exposed  in  thin  films  to  ultra-violet 
radiations  to  obtain  products  with  increased 
viscosity. — C.  A.  M.  j 


W.  Murphy,  New 
U.S.    Pat.    1,180,599,    Apr.    25,    1916. 


Sweating  wax  ;  System  for 
York. 


Date  of  appl.,  Apr.  27,  1915. 

Wax  is  sweated  by  depositing  it  on  a  meshed  end- 
less belt  on  which  it  is  conveyed  tlmiugh  an  oven 
at  a  temperature  above  its  melting-point,  raked, 
and  then  immersed  in  a  bath  of  boiling  water.     • 

— F.  W.  A. 

Soap  ;    Polymerised-oil 


^„,,  ,    ^  „.^ „..  .     0.  Ellis,  .Montclair, 

N.J.     U.S.  Pat.  1,178,142,  Apr.  4,  1916.     Bate 
of  appl.,  Feb.  15,  1915. 
Oils,  such  as  fish  and  whale  oils,  are  polymerised 
at  about  250°  C.   in  a  non-oxidising  atmospheret 
and  the  products  saponilied. — C.  A.  M. 

Lubricant  and  process  of  making  the  same.  A. 
Dinsley,  Manchester.  Eng.  Pats.  11,129,  July  31, 
and  14, .520,  Oct.  14,  1915.  I 

Fifteen-  parts  of  melted  tallow  is  stirred  into  a' 
solution  of  5  parts  of  casein  in  10  parts  of  watei 
and  10  parts  of  caustic  soda,  and  the  mixture  it 
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allowed  to  solidify.  One  part  of  the  above  solid 
mixture  is  powdered  and  mixed  with  one  part  of 
castir  oil  and  7  parts  of  mineral  lubricating  oil 
or  petroleum  jelly  and  heated  until  iiomogeneous. 
It  IS  then  poured  into  moulds  and  allowed  to  set. 
Substances  such  as  graphite  may  be  added  to  the 
mixture. — W.  H.  C. 

OUt,  liquefied  greases  and  fats,  or  any  other  liquids  ; 

Apparatus  for  treating with  nascent  ozone. 

\.  Brevdel.  Brussels.    U.S.  Pat.  1.180,372,  Apr. 
:;5,  lylO.    Uate  of  appl.,  Apr.  3,  191i. 

See  Eng.  Pat.  8772  of  1913  ;    this  J.,  1914,  656. 

Process  of  reconditioning   bone-black.      U.S.    Pat. 
1.177.72.5.     See  I. 


Xm.-PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

Patents. 

Paint  for  protecting  metals  from  rusting.    H.  Grun- 

1     wald,  Griesborn,  Germany.    U.S.  Pat.  1,179.170, 

Apr.  11,  1916.     Date  of  "appl.,  Aug.  4,  1914. 

A  SOLUTION  of  the  condensation  products  of  oil, 
resin,  and  sulphur — which  can,  at  a  certain  tem- 
perature, be  drawn  out  into  threads — is  intimately 
mixed  with  a  tarry  liquid  consisting  of  a  solution 
of  asphalt  in  an  equal  quantity  of  varnish. — E.W.L. 

Paints'  and    enamels ;     Process    for    closuring    the 

adhesion  of to   metallic  and   other   s^trfaces. 

G.  Halavan.    Fr.  Pat.  477,293,  June  9.  1914. 

VwE  surface  of  the  metal — e.g.  zinc — is  first  treated 
vith  a  solution  of  hydrochloric  acid,  50  grms., 
ind  sulphuric  acid,  50  grms.,  in  water.  900  grms. 
V  priming,  consisting  of  equal  parts  by  weight 
it  potassium  silicate  and  zinc  wliite,  is  then 
ipplied,  and  to  this,  after  standing  for  24 
lOUTS,  any  paint  can  be  applied  in  the  usual 
ray.  The  silicate  used  consists  preferably 
■t  potassium  silicate  of  14°  B.  (sp.gr.  Ill), 
iluted  with  half  its  weight  of  water.  To  coat 
ther  materials  such  as  stone,  wood,  plaster,  it  is 
referable  to  increase  the  proportion  of  silicate. 

— E.  W.  L. 


urpentine  condenser.  A.  H.  Baker.  Jacksonville, 
Fla.  U.S.  Pat.  1,179,791,  Apr.  18.  1916.  Date 
o!  appl.,  Dec.  4.  1915. 

Ji  auxiUary  condenser,  for  use  with  the  ordinary 
Jndeiiser  of  a  turpentine  distilling  apparatus, 
insists  of  a  number  of  vessels,  each  having  a 
ome-shaped  portion  extending  upwards  from  the 
»se  to  a  point  about  halt-way  up  the  vessel, 
•gether  with  a  partition  which  divides  the  vessel 
to  a  lower  space  for  receiving  the  condensed 
luid  and  an  upper  vapour  space.  The  upper 
id  lower  spaces  of  all  the  vessels  are  connected 
•'  means  of  "  flat"  connecting  tubes,  and  there 
•e  outlets  from  the  last  receiving  vessel  for  the 
scharge  of  the  liquid  and  air  respectively, 

— E.  W.  L. 

aierproof  coatings  ;  Method  of  producing on 

objects  ichich  are  influenced  by  humidity.  M. 
Dickcrt,  Werne,  Germany.  U.S.  Pat.  1.180.704, 
Apr.  25,  1916.     Date  of  appl.,  July  30,  1915. 

rc  object^ — such  as  a  gun-cartridge  provided 
th    a    cardboard    casing — is    coated    first    with 

.  lata  and  then  with  cellulose  acetate,  and  is  then 
ated  above  the  melting-point  of  the  balata,  to 
able  the  latter  to  flow  and  fill  up  the  pores  of 

'  J  under  layer. — E.  W.  L. 

mufadure  of  rosin  size  for  paper  making.     Eng. 
Pat.  5009.     See  V. 


Process  of  thickening  oils.  Process  of  making  a 
thickened  oil  product.  U.S.  Pats.  1,179,414  and 
1.1S0.025.     Sec  XII. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

[Rubber]  coagulum  ;  Alkali  treatment  of - 


Beadle  and   H.   P.   Stevens.     India-Kubber  J., 
1916,  51,  713—714. 

E.\TOX  has  shown  recently  (this  .1.,  1916,  264) 
that  by  treating  rubber  coaguluin  with  caustic 
soda,  sodium  carbonate,  or  lime,  a  product  having 
a  very  rapid  rate  of  cure  can  be  obtained.  Tests 
by  the  authors  have  shown  that  the  vulcanised 
material  prepared  from  rubber  which  has  been 
so  treated  deteriorates  on  keeping  and,  sooner  or 
later,  "  perishes." — A.  S. 


Vulcanisation  ;    Rate    of  - 


■  and   rate   of  output. 


G.  D.  Kratz.      India  Rubber  Rev.,  1916.     India- 
Rubber  J.,  1916,  51,  661—662. 

The  author  gives  the  results  of  experiments  on 
accelerating  vulcanisation  by  increasing  the  tem- 
perature, using  the  following  mixing  : — First  latex 
plantation  rubber,  100  ;  zinc  oxide,  100  ;  sulphur 
5  parts,  with  the  addition  of  a  small  amount  of 
an  "  accelerator."  Samples  were  \Tjlcanised  at 
various  steam  pressures  from  36  to  85  lb.,  and 
the  time  required  for  a  "  correct  cure  " — as  judged 
by  the  "  thumb  and  tooth  test  " — was  determined. 
Subsequently,  tensile  strength  and  elongation 
tests  were  made  on  the  samples  with  the  results 
shown  in  the  table. 


Cure. 

Tensile 

strength. 
Pounds  per 

Elongation. 
% 

Time   in 

Steam   pressure 

minutes. 

in  lb. 

sq.  in. 

120 

36 

2896 

750 

90 

43 

2747 

725 

60 

50 

2755 

725 

43 

55 

3064 

725 

30 

60 

2947 

775 

22 

65 

2854 

800 

18 

70 

2563 

750 

14 

75 

2656 

725 

11 

80 

2545 

750 

8 

85 

2970 

800 

By-  plotting  a  curve  the  "  correct  cure  "  at  any 
intermediate  pressure  can  be  ascertained.  Ageing 
tesl^  extended  over  4  months  confirmed  the  view 
that  if  a  compound  is  correctly  vxilcanised  the 
temperature  at  which  it  is  ^-ulcanised  in  no  way 
affects  its  ageing  properties,  and  the  author 
concludes  that  it  is  therefore  safe  to  increase  the 
temperature  of  vulcanisation  (within  reasonable 
limits)  for  the  purpose  of  increasing  output, 
provided  that  the  highest  temperature  which  rnay 
be  employed  corresponds  with  the  shortest  time 
capable  of  definite  measurement  under  the  con- 
ditions of  vulcanisation. — E.  W.  L. 

Vulcanisation;     Substances     tchieh    facilitate 

{vulcaiiisation  catalysts).  R.  Ditmar.  Gummi- 
Zeit..  1915.  29,  424 — 426.  Chem.-Zeit.,  1916, 
40,  Rep.,  148. 
A  CONSIDERABLE  number  of  vulcanisation  cata- 
lysts. enabUng  vulcanisation  to  be  carried  out 
in  shorter  time  and /or  at  lower  temperatures, 
are  known.  The  presence  of  two  or  more  of  these, 
or  of  one  in  considerable  quantity,  does  not 
produce  an  additive  result  ;  in  the  former  case 
the  activity  of  the  mixture  is  as  a  rule  greater 
than  the  sum  of  the  activities  of  the  constituents  ; 
in  the  latter  the  activity  frequently  changes  its 
sign,  and  a  retarding  effect  is  produced.  Besides 
the  well-known  accelerators  Utharge  and  magnesia, 
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■which  wiieii  useil  topctlier  give  particvilarly  good 
resxilts.  iron  oxide,  manganese  dioxide,  and 
cuprous  oxide  are  luentioneii.  although  there  are 
objeetions  to  the  use  of  the  hvst  two.  Nickel 
oxide  retanis  vulcanisation.  Anionji^st  organic 
compounds,  piperidine  and  methylenepiperidiiie 
ftocelenite  vulcanisation,  pyridine,  ipiinoline,  and 
dimethylaniline  do  not.  Other  aliphatic,  open 
and  doseil  chain  amines,  as  well  as  ilerivatives  of 
readily  volatile  l>ases — such  as  their  urea  deriva- 
tives or  addition  products  with  carbon  bisulphiile — 
may  also  be  used.  Tetramethylcnediamine  and 
the  a<ldition  compound  of  carbon  bLsiUphidc  and 
pyrrolidine  work  well.  In  general  any  organic 
base  with  a  dissociation  constant  greater  than 
about  1  ■,  10"*  acts  as  an  accelerator.  Organic 
and  inorganic  ammonia  compounds,  such  as 
ammonium  carbonate  and  sodamide,  give  the 
same  result.  Hihydroxyquinoline  sulphate,  espe- 
cially in  conjunction  with  litharge,  is  extremely 
active,  as  is  also  anthraquinone  ;  and  sulphoxy- 
quinoUne  and  quinoline  sulphate  are  also  good 
catalysts.— E.  \V.  L. 

I'atexts. 
Latex  ;  Process  and  apparatus  for  coagulathig- 


W.  G.  ten  Hout^  de  Lange.  jun.,  Bandoery, 
Java,  and  C.  Bosman.  Haarlem,  Holland. 
Eng.  Pat.  10.382.  July  16,  1915. 
Latex  is  supplied  to  tubes  provided  with  longi- 
tudinal slots,  arranged  at  the  top  of  a  chamber 
into  which  a  coagulating  vapour  or  gas,  such  as 
carbon  dioxide  or  smoke,  is  admitted.  The  latex 
flows  from  the  slots  on  to  a  series  of  inclined  glass 
or  other  plates,  arranged  vertically  one  below  the 
other,  in  such  a  way  that  the  uncoagulated  latex 
from  the  top  plate  is  received  by  ths  second  plate 
of  the  series,  and  so  on.  The  plates  are  in  parallel 
pairs,  pivoted  about  a  horizontal  shaft,  so  that 
when  a  layer  of  suflicient  thickness  has  been  formed 
on  the  upper  plate  of  a  pair,  the  pair  can  be  rotated 
through  ISO-  to  enable  the  under-plate  to  receive 
the  latex.  By  this  method  it  is  possible  to 
separate  the  rubber  from  a  givenlatex  into  different 
grades  or  qualities. — E.  W.  L. 

Rubber    latex  ;     Process    and    apparatus    for    the 

treatment  of .    F.  Ripeau.    Pr.  Pat.  477,238, 

June  5,  1914. 
L.\TEX  is  placed  in  shallow  aluminium  trays 
(about  50x20x0-3  cm.)  to  a  depth  of  at  most 
2  cm.,  and  the  trays  are  packed  on  shelves  in  a 
chamber,  a  charge  consisting  of  about  350  trays. 
Smoke,  previously  cooled,  is  passed  through  the 
chamber  from  a  .smoke  generator  for  about  20 
minutes,  after  which  communication  between 
the  chamber  and  the  chimney  is  closed,  and  the 
passage  of  smoke  into  the  ihamber  continueil  for 
about  an  hour  and  a  half.  The  course  of  the 
coagulation  is  observed  through  a  glass  window, 
and  the  chamber  Ls  kept  closed  for  half  an  hour 
after  the  coagulum  has  shrunk  away  from  the 
sides  of  the  trays.  The  smoke  is  then  allowe<l  to 
escape,  the  chamber  opened,  the  trays  allowed 
to  stan<l  for  two  hours,  and  the  serum  poured  olT. 
The  coagulum  is  transferred  to  a  large  tank  of 
water,  in  which  it  Is  left  one  night,  the  sheets 
of  rubljer  are  washed  further  with  changes  of 
water,  and  each  sheet  is  then  exposed  to  .sunlight 
for  1  to  2  hours,  after  which  it  is  lightly  pressed 
in  an  iron  or  wooden  mould  and  allowed  to  dry 
in  the  air  for  5  to  6  days. — E.  W.  L. 

Rate  rubber  ;   Apparatus  for  [smoke]  coagulation  of 

.      T.   L.   A.   Riinge,   Hanover.      Ger.  Pat. 

290,856,  Dec.  28,   1913. 

Smoke  passes  into  a  closed  chamber  in  which 
two  horizontal  rollers  revolve  one  above  the  other. 
Latex  from  a  container  outside  the  chamber  is 


intixiiluceil,  at  intervals,  by  means  of  a  tipping 
vessel,  through  a  door  in  the  top  of  the  chamber 
which  opens  to  allow  the  latex  to  be  introduced. 
The  latex  falls  on  to  the  upper  roller,  and  any 
not  coagidated  falls  from  there  to  the  lower  roller, 
a  sheet  of  rubber  being  gradually  built  up  on  the 
rollers,  which  can  be  taken  out  of  the  apparatus 
for  removal  of  the  rubber. — E.  W.  L. 

Vulcanisable  materials  [rubber]  ;  Process  of  treating 

.      J.    M.    Bierer,   Boston,   Mass.,   .Assignor  I 

to  Boston  Woven  Hose  and  Rubber  Co., 
Cambridge.  Mass.  U.S.  Pat.  1.177,678,  Apr.  4. 
lOKi.     Date  of  appl.,  .Tan.  14,  1914. 

The  material  {c.ij..  an  unvulcanised  rul)ber  tube) 
is  placed  in  a  vulcanising  chamber,  and  a  fluid, 
other  than  steam,  is  admitted  to  the  chamber 
under  pressure  ;  the  ruliber  Is  then  vidcaniaed 
by  the  admission  of  steani  under  (iressure,  whilst 
it  is  still  under  the  external  pressure  of  the  fluid 
other  than  steam.  When  vulcanisation  is  complete 
the  steam  is  shut  oflf  and  a  liquid  cooling  meaium 
is  admitted,  the  tube  still  remaining  under  the 
external  fluid  pressui-e. — E.  W.  L. 

Rubber    solutions ;      Process    and    apparatus    for 

vulcanising by    means   of  ultra-violet   rays. 

H.  Olivier.     Fr.  Pat.  477,204,  June  3,  1914. 

Rubber  solution  containing  free  sulphur  with  orl 
without  certain  inorganic  or  organic  sulphides] 
which  are  decomposed  by  ultra-violet  rays  — 
such  as  carbon  bisulphide,  allyl  sulphide,  or 
antimony  sulphide — passes  from  a  hopper  on  to 
an  endless  steel  band,  which  is  carried  bv  guide 
rollers  round  the  greater  part  of  the  peripliery  of 
a  mercury  vapour  lamp.  The  lamp  is  surrounded 
by  a  double,  hemicylindrical  water-jacket  of 
quartz,  in  order  to  cut  off  heat  rays.  The  timi 
of  exposure  is  quite  short,  in  order  to  avoid  thi 
deleterious  effect  on  the  rubber  of  prolonged 
exposure  to  ultra-violet  radiation.  As  an  example 
a  layer  of  solution  a  fraction  of  a  millimetre  thick 
at  a  distance  of  5  cm.  from  the  lamp,  which  it 
operated  at  220  volts  and  3  amperes,  requires  ai 
exposure  of  al)out  40  sees.  After  passing  tin 
lamp  the  solution  is  removed  from  the  endles; 
band  to  a  receiving  vessel  by  means  of  a  scraper 

— E.  W.  L. 


Rubber  ;     Process    of   devulcanising  - 


S.   E 


Allen.  Akron.  Ohio,  Assignor  to  The  Empiri 
Rubber  Co.  U.S.  Pat.  1,178,483,  Apr.  11,  1916 
Dateofappl.,Dec.7,  1911.  Renewed,  I)ec.22,1914 

Rubber  is  devulcanised  bv  heating  it  with  oil, 
having  a  sp.gr.  088 — 0-96,"preferably  0-93— 0-9.5 
distilled  from  long  leaf  pine  wood.  Heat  is  appliei 
by  means  of  a  bath  of  liquid  having  a  boiling 
point  above  200°  C— E.  W.  L. 

Rtibberising  machines.     A.  Olier  et  Cie.,  Clermonti 
Ferratid,  France.   Eng.  Pat.  H757,  June  14,  191' 
Under  Int.  Conv.,  July  4,  1914. 
Ix  a  double  spreading  machine  the  fabric  aft«| 
being    sprea<l    on    one    side    with    rubber   dougr: 
passes  under  a  series  of  hot,  jjlatcs  to  evaporat 
the   solvent,    then    over   rollers    wliii  li    reverse  i 
and   pass   it  under  the  second   spreading  gauK' 
or  knife,  where  it  rc(-eives  a  coating  on  the  otln 
side,  finally  passing  again  over  the  hot  plates  t| 
complete  the  drying  of  the  dough. — E.  W.  L.      | 

Caoutchouc  substances  ;  Process  of  producing  ■  ! 
F.  Hofmann,  K.  Delbriick,  and  K.  Meisenburt 
Assignors  to  Farl)enfal>r.  vorin.  F.  Bayer  uii 
Co.,  Elberfeld,  Germany.  U.S.  Pat.  1.178'7i. 
Apr.  11,  1916.    Date  of  appl.,  Nov.  25,  1911- 

See  Eng.  Pat.  27,301  of  1911  ;    this  J.,  1912,  59' 
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XV.— LEATHER  ;    BONE  ;   HORN  ;   GLUE, 

Acid-gekilln  i/iuilihrium.  H.  R.  Proctor  and 
J.  A.  Wilson,  ('hem.  Soc.  Trans.,  1910,  109, 
307 — 319.  (See  also  Procter  and  Burtxin,  this 
J.,  191(),    lot.) 

Gelatin  combines  witli  acids  forming  Iiighly 
ionisable  salt.s,  in  a  manner  analogous  to  the  com- 
bination of  ammonia  with  acid.s.  The  fact  that 
the  jelly  is  completely  permeable  to  all  dilTusil)le 
molecules  and  ions  concerned  in  the  equilibria 
neeessitat^-s  that  the  product  of  the  concentrations 
of  any  pair  of  diffusible  and  oppositely-charged 
ions  must  be  eq\ial  in  the  jelly  and  in  the  surround- 
ing acid  medium,  which  further  requires  that  the 
concentrations  of  diffusible  ions  in  the  jelly  must 
always  he  greater  than  that  in  the  external  solu- 
tion, so  long  as  the  two  phases  remain  distinct. 
Since  the  concentration  of  non-ionised  acid  is 
equal  in  both  phases,  this  excess  of  ionic  concen- 
tration of  the  jelly,  c,  is  the  measure  of  the  differ- 
ence of  osmotic  pressure  between  the  two  phases. 
Since  the  anion  of  the  gelatin  salt  cannot  be 
separated  from  its  colloid  cation,  this  force  e 
i  exerts  upon  the  jelly  mass  an  outward  pull,  which 
being  uniform  in  all  directions  produces  according 
to  Hooke's  law  an  increase  in  the  volume  of  jelly 
proportional  to  the  intensity  of  the  pull.  The 
force  e  is  expressed  as  a  function  of  the  concentra- 
tion of  the  acid  in  the  outer  solution  and  of  that 
of  the  gelatin  salt,  giving  an  equation  which 
explains  the  peculiarities  of  the  curves  of  swelhng 
of  gelatin  in  acids  of  different  concentrations  and 
dMrees  of  ionisation.  Other  formula"  explain  the 
difference  in  action  between  strong  and  weak  acids, 
as  well  as  the  repressive  actioii  of  neutral  salts 
on  the  .acid-swollen  gelatin.  All  equations  given 
are  quantitative  and  the  authors  believe  them 
to  be  apphcable  to  the  swelling  and  contracting 
actions  of  electrolj^es  on  colloid  jellies  in  general. 

— F.^C.  T. 

Limed  hide  ;    Analysis  of  - 


H.    G.   Bennett. 
CoUegium  (London),   1916,   125—127. 

Total  alkalinity  is  determined  by  shaking  about 
10  grms.  of  pelt  (previously  cut  into  small  pieces) 
with  50c.c.  o£  3%  boric  acid  solution,  and  neutral- 
ising from  time  to  time  with    A'/ 10    hydrochloric 
acid  using    methyl     orange    as    indicator.        The 
shaking    is    continued    until    the    methyl    orange 
remains  permanently  red.     The  neutralised  hquor 
from  this  determination   is  distilled   with   a   few- 
fragments  of  granulated  zinc  and  about  20  grms. 
of  caustic  soda.     Ammonia,  which  distils  over,  is 
collected  in  50  c.c.  of  3°o  boric  acid  solution  and 
titrated  with  A'/ 10  hydrochloric  acid  and  methyl 
3range.     Sulphur  is  estimated  by  leaving  50  grms. 
3f  pelt  in  300  c.c.  of  10  °o  hydrochloric  acid  over- 
Mgnt,  heating  almost  to  boding  for  half  an  hour 
ind  then  boiling  for  20  mins.,  collecting  the  dis- 
:illate  in  10  c.c.  of  AVI  caustic  soda.     The  sulphide 
s  determined   by   the   sodium    arsenite    method. 
To  determine  soda,  the  pelt  is  incinerated,  the  ash 
•arbonated   with   ammonium   carbonate,   and   re- 
leated  to  a  duU  red  heat,  and  the  sodium  carbonate 
extracted  with  water.     Total  hme  is  determined 
>y  dissoh-ing  the  ash  of  the  pelt  in  hydrochloric 
•cid.    precipitating    as    oxalate,     dissolving    the 
•xalate  in  sulphuric  acid,  and  titrating  with  A"/10 
■ermanganate.     If  lime  alone  has  been  used  for 
nhairing,  the  simple  weight  of  the  ash  will  give 
sufficiently    exact    result.     There    is    no    satis- 
lotory  method  of  estimating  caustic  lime.     The 
lethod  of  Payne,   by  which  the  alkali  diffusing 
ito  water  is  neutrahsed  with  A'/IO  hydrochloric 
id.  is  inexact  in  presence  of  ammonia,  soda,  or 
dphides,  and  is  very  slow. — F.  C.  T. 

annery  liquors  ;  Acidity  of  ■ 


in  three  groups  as  tannins,  volatile  acids,  and  acids 
contained  in  non-volatile  non-tannins.  The  total 
acidity  of  the  liquor  is  first  estinaated  by  titrating 
10  c.c.  of  the  diluted  liquor  with  A'/IO  caustic  soda, 
using  5  drops  of  phenolphthalein  solution  as 
indicator.  Next,  10  c.c.  of  the  tiltercd  and  diluted 
liijuor  is  evaporated  with  5  c.c.  of  0-5%  tartaric 
acid  sidution,  dried  in  the  steam  oven,  and  the 
residue  redissolved  in  water  and  titrated  with  A'/lO 
caustic  soda  as  above.  The  amount  of  alkali 
required  for  the  tartaric  acid  must  be  deducted. 
Finally  11  c.c.  of  the  non-tannin  filtrate  obtained 
in  the  gravimetric  process  of  analysis  is  evaporated 
with  tartaric  acid,  and  the  residue  titrated  as 
above.  The  subtraction  of  the  result  of  the  third 
titration  from  that  of  the  second  gives  the  tannin 
acidity,  and  subtraction  of  the  result  of  the  second 
from  that  of  the  first  gives  the  acidity  due  to 
volatile  acids.  The  third  titration  gives  the 
acidity  due  to  non-volatile  non-tannins.  This  is 
sometimes  a  negative  quantity  owing  to  the 
presence  of  bases  in  the  non-taunins,  and  in 
returning  results  it  is  assumed  that  the  excess  of 
bases  was  neutrahsed  liy  volatile  acids,  the  value 
for  which  is  corrected  accordingly.  All  acidities 
are  expressed  as  c.c.  of  A^/10  caustic  soda  required 
for  10  c.c.  of  tan  liquor.  The  author  proposes 
tannic  acid  and  non-tannin  acid  values  for  various 
materials,  calculated  as  centigrams  of  caustic  soda 
required  to  neutralise  the  acids  of  1  grm.  of  tannin 
or  non-tannins.  These  figures  are  claimed  as 
characteristic  though  not  very  constant. — F.  C.  T . 

Preparation  of  frozen  and  dried  eggs.     Pennington 
and  others.     See  XI  Xa. 

Patents. 
Fur  sJcins  ;   Manufacture  of- 


-^  ...J — ,„  ,   .ui,,,„„^  „, .     H.  G.  Bennett. 

Collegium  (London),   1916,   106 — 113. 
CID  constituents  of  tannery  liquors  are  classified 


.     M.   C.   Lamb, 
London.     Eng".  Pat.  4910,  Mar.  30,  1915. 

To  enable  a  fur  skm  to  be  used  as  a  wateiproof 
garment  otherwise  than  as  a  lining  to  a  garment 
made  of  textile  or  other  waterproof  material,  the 
leather,  or  flesh  side  of  the  skin  is  coated  with  a 
mucilaginous  mixture  of  gelatin  or  isinglass, 
rendered  insoluble  in  water  by  formaldehyde. 
For  example,  the  skin  is  tanned  (without  removal 
of  wool,  fur,  or  hair)  by  a  chrome,  aldehyde,  oU,  or 
vegetable  tanning  process,  and  smoothed  by 
butHng.  A  solution  of  gelatin  or  isinglass  (5  parts) 
in  water  (100  parts),  mixed  with,  for  instance, 
china  clay,  10  ;  burnt  umber,  3  ;  Paris  green,  2  ; 
and,  immediately  before  using,  40  °o  formaldehyde 
50  parts,  with  or  without  2 — 5  parts  of  castor  or 
other  suitable  oU,  is  then  applied  to  the  leather 
side  of  the  skin. — E.  W.  L. 

Artificial  leather  or  the  like  ;  Production  of  a  shin- 
like  mass  of  niicro-organis7ns  for  the  manufacture 

of .   Deutsche  Gasgliihlicht  A.-G.  (Auerges.). 

Ger.  Pat.  290,985,  Apr.  17,  1914. 

A  suiT.VBLE  material  is  sprayed  with  a  nutrient 
liquid  containing  micro-organisms.  (See  also  Ger. 
Pats.  256,407  and  256,408  ;  this  J.,  1913,  438.) 

—A.  S. 

Fibrous  material  to  be  used  as  a  substitute  for 
leather  and  other  purposes.  K.  Haring,  Assignor 
to  Anhvdat-Leder-Werke  A.-G.,  Hersfeld,  Ger- 
many. "U.S.  Pat.  1,179,357,  Apr.  11,  1916. 
Date  of  appl.,  June  16,  1914. 
See  Ger.  Pats.  258,992  and  258.993  of  1911,  and 
Fr.  Pat.  452,380  of  1912  ;  this  J.,  1913,  668. 

XVI.— SOILS;  FERTILISERS. 

Nitrogen  of  soil  ;  Soluble  non-protein .     R.  S. 

Potter  and  B.  S.  Snyder.     J.  Agric.  Res.,  1916, 

6,  61—64. 
A  SILT  loam  soil  was  ground,  sifted,  extracted  with 
i  %  hydrochloric  acid  until  all  the  calcium  was 
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(June  IS,  1016. 


removed,  and  after  beinir  air-dried,  treated  w-ith 
a  l">''o  st">lutioii  of  sodium  hydroxide.  The 
mixture  was  shaken  for  2  houi-s,  centrifu^red  for 
5  mius.,  and  then  the  nitrojren  in  two  portions  of 
25  CO.  of  the  I'lear  but  dark  Hquid  was  determined 
bv  the  Gunnii^-Amold  method.  Another  two 
25  c.o.  portions  were  neutraUsed  with  sulphuric 
a<^'id,  and  then  the  soluble  pi-otein  in  them  was 
pre<-ipitated  by  addinc:  sutliiient  triihloixiacetic 
aeid  to  give  a  2;'>"o  solution  of  the  acid  and  a 
total  volume  of  liO  c.c.  After  centrifu^in^r,  the 
soluble  non-protein  nitrogen  w^vs  found  in  10  c.c. 
portions  bv  the  Bock-Benedict  modification  of 
the  Folin-lienis  method  (this  J..  1015,  200).  The 
same  procedure  was  adopted  to  determine  the 
nitrogen  when  the  soil  had  been  previously  treated 
with  an  organic  nitrogen  compound.  T\\-enty-six 
such  compounds  were  used,  including  a  few,  e.g., 
guanine,  hypoxanthine,  nucleic  acid,  peptone,  and 
creatine,  which  are  known  to  occur  in  some  soils. 
When  pure  proteins,  which  are  soluble  in  dilute 
alkali,  were  added,  the  proportions  extracted  were 
not  constant ;  hence  it  is  probable  that  the  alkali 
extract  does  not  represent  a  definite  class  of 
nitrogenous  compounds.  Of  the  simpler  com- 
pounds added,  the  "  more  acid  and  the  more 
closely  neutral  substances  "  were  completely 
extracted  and  remained  in  the  soluble  non-protein 
fraction  ;  nucleic  acid  was,  however,  an  exception. 
The  more  basic  the  compound  the  less  was  the 
quantity  recovered.  The  determination  of  the 
soluble  non-protein  fraction  would  provide  an 
index  of  the  degree  of  decomposition  of  organic 
matter  in  the  sou. — E.  H.  T. 

Soil  inoculation.     J.  Golding  and  H.  B.  Hutchinson. 
Report    Brit.    Assoc,    AustraUa,    1911,    668. 

Much  of  the  earher  field  experimental  work  on 
the  inoculation  of  soil  with  nodule  bacteria  gave 
unsatisfactorj'  results,  and  it  is  only  within  the 
past  few  years  that  the  requisite  conditions  have 
been  determined.  It  is  not  sufficient  to  have  a 
pure  and  active  culture  of  the  bacteria,  but  the 
BoU  must  be  suitable  for  the  growth  of  the  oi'ganism 
and  the  supply  of  mineral  nutrients  must  not  be 
the  limiting  factor  in  the  growth  of  the  plant ; 
in  many  cases  dressing  with  lime  is  requii-ed.  In 
the  majority  of  cases  inoculation  by  means  of 
soil  has  given  better  results  than  the  use  of  pure 
cultures,  and  soil  media  or  the  soil  itself  have 
been  used  latterly  for  cultivation  of  the  organism 
in  the  laboratory.  Pure  cultures  possess  advan- 
tages in  regard  to  cheapness  and  convenience, 
and  their  use  avoids  the  danger  of  transference 
of  plant  diseases  which  may  occur  when  soil  is 
used  for  inoculation. — A.  S. 


Carbon  bisulphide;    Relation  of - 


■  to  soil  organ- 


isms and  plant  growth.     E.  B.  Fred.     J.  Agric. 
Res.,  1910,  6,  1—20. 

Sn-T-LO.VM  soU  from  the  Miami  River  valley  was 
potted  and  treated  with  (a)  2*^0  carbon  bisulphide  ; 
in  set  (b)  the  bisulphide  was  allowed  to  evaporate 
after  24  hours  by  spreading  out  the  soil,  and  in  a 
third  set  (c)  after  evaporation  of  the  bisulphide 
the  treated  soil  was  re-inoculated  with  5%  of  the 
original  soil.  Plate  counts  of  the  bacteria,  dilution 
counts  of  the  active  protozoa,  and  ammonia  and 
nitrate  determinations  were  made  at  regular 
intervals.  The  bisulphide  treatment  greatly 
depressed  the  number  of  bacteria  at  first ;  after 
about  5  days  an  increase  set  in,  and  thereafter 
the  numbers  far  exceeded  those  in  the  control  pots, 
even  after  60  days.  During  the  period  of  depress- 
ion the  soil  (a)  contained  many  more  bacteria 
than  soil  (b).  After  1.3  days  (c)  contained  far  fewer 
bacteria  than  (a)  or  (b).  At  this  stage  the  ammoni- 
fying power  of  the  soils  was  found  by  measuring  the 
rate  at  which  casein  was  decomposed.     In  every 


case  the  bisulphide  treatment  favoured  ammonifi- 
cation,  the  rates  found  for  (a),  (b),  (c),  and  tlio 
control  being  as  151  :  212  :  190  :  100.  Counts  of 
the  pi-otozoa  after  1-i  days  showed  that  these 
organisms  had  not  been  alfccted  to  any  extent. 
The  ammonia  and  nitrate  in  (a)  and  (b)  after 
00  days  was  about  twice  that  in  the  control,  but 
there  was  less  in  (c).  and  except  in  the  last  case  the 
amount  of  nitrate  showed  no  increase,  indicating 
that  the  nitrifying  organisms  do  not  recover  so 
quickly  as  the  ammouif\-ing.  The  total  soluble 
nitrogen  was  much  increased  by  the  treatment 
with  bisulphide.  Mustard  \\as  greatly  benelited 
by  the  presence  of  carbon  bisid|)liide  in  the  soil, 
in  all  the  concentrations  used,  but  corn  (maize) 
was  inj\ircd.  except  when  2  "„  was  applied,  (irowu 
in  a  2-coui-se  rotation,  buckwheat,  oats,  and 
mustard  all  Impioved  under  a  2  %  application, 
but  corn  was  uuaft'ected.  The  same  crops  were 
grown  in  pots  in  different  soils,  viz.,  Miami  silt- 
loam,  the  same  with  50  %  "f  sjind,  and  in  sand  alone, 
all  of  which  had  been  treated  with  2  "„  of  bisidphide 
three  months  previously.  The  initial  reduction 
in  the  number  of  bacteria  was  greatest  in  the  silt- 
loam  and  least  in  the  sand  ;  the  increase  took 
place  in  the  second  month.  Mustard  gave  the 
best  result,  buckwheat  and  oats  improved,  and 
corn  was  not  influenced.  Similar  experiments 
to  find  the  effects  of  bisulphide  on  five  distinct 
soil  tjTjes  ranging  from  a  very  compact  red  clay 
to  an  open  sandy  soil,  showed  a  maximum' bac- 
terial activity  in  the  first  soil  and  a  minimum 
activity  in  the  last.  Three  months  after  treatment, 
buckwheat  wassown  ;  increased  yields  vvereobtained 
on  each  soil,  except  the  sandy,  and  the  results  on 
the  clay  soU  were  particularly  good.  Wlien  rape 
was  grown  after  the  buckwheat,  the  beneficial  effect 
of  the  bisulphide  application  was  still  apparent. 
Tests  on  acid  soils  proved  the  bisulpliide  to  favour 
enormously  the  growth  of  red  clover  in  peat  soil  in 
both  first  and  second  crops  ;  in  Sparta  .sand  u 
decreased  yield  was  noted,  and  in  Colby  silt-loam 
the  first  crop  was  increased,  the  second  decreasetl. 
A  0-3 °o  application  of  flowers  of  sulphur  to  peat 
soil  growing  red  clover  led  to  a  very  poor  yield. 
Mustard  did  not  grow  well  in  a  treated  acid  soil. 
Excluding  such  soil,  the  order  of  response  tn 
carbon  Ijisulphide  treatment  was  :  mustard,  rape, 
red  clover,  buck^^heat,  oats,  corn.  To  test  tin 
efficiency  of  bisulphide  as  a  stmaulant,  plant- 
were  grown  in  pure  sand  containing  nutrient 
inorganic  substances.  Buckwheat  and  oat- 
responded  very  well,  clover  flourished,  but  mustan' 
did  not  do  well.  Analyses  of  soUs  which  hac 
been  treated  witli  the  antiseptic  showed  that  theii 
sulphate  content  had  increased. — E.  H.  T. 

Hiimification  of  plant  constituents.  A.  TrouBOv! 
Selskoie  Kho.siaistvo  i  Liesovodstvo,  1915,  248 
409 — 137.  Bull.  Agric.  Intell.,  1910,  7,  46—47 
(See  this  J.,  1915,  808  ;    1916,  132.) 

Veget.\blk  matter  undergoes  humification  eithe 
by  chemical  action  (oxidation  and  action  of  alkalis 
or  by  biological  action  (bacteria  and  funfifS).*Tannii 
and  chlorophyll  are  humified  in  the  former  manner 
protein  in  the  latter,  and  hgnin  in  both  wap 
Good  aeration  and,  in  particular,  a  favourabl 
temperature  promote  humification.  Lignin  doe 
not  humify  at  8°— 10°  C.  ;  at  37°— 3§''C.  th. 
change  is  rapid,  the  amount  transformed  increasin 
with  the  temperature.  Different  plant  consb 
tuents  humify  at  different  rates  ;  thus  lignii 
tannins,  and  chlorophyll  cbange  rapidly,  protein 
slowly,  and  starch  very  sjowly.  The  humiflcAtio 
of  those  plant  constituents  which  are  wa.shed  int 
the  soil  by  rain  begins  before  their  actual  decon 
position,  and  the  soluble  constituents  of  the  wood 
tissue  are  an  impr)rtant  factor  in  the  formation  < 
humus  ;  they  are  formed  from  albumin,  tannini 
and    chlorophyll,    but   not   from   proteins,   whilf 
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lignin   give    riso    to   humus    only   in   presence   of 
albumin.— E.  H.  T. 


Sewage    shtdycs  ;      Maiturial    Vdlue    of  ■ 


G. 


Mumford.  J.  Bd.  Agric,  191(i,  23,  129-1:5.5.  (See 
also  Bartow  and  Hatfield,   this  J.,   1910,   552). 

TliK  activated  sludge  olitaiued  ))V  the  process  of 
Ardrrn  and  Loikett  (this  J.,  1914,  523,  1122; 
191"),  9:!7  ;  1910,  153),  after  ordinary  settling, 
contains  about  95%  of  moisture,  but  at  Milwaukee, 
U..'^.A.,  settlement  in  a  deep  pipe  reduced  this 
figuretoTO — 75%.  Preliminary  experiments  on  the 
manurial  value  have  shown  that  this  sludge  gives 
hotter  results  than  sodium  nitrate,  dried  blood, 
lish  meal,  etc.,  when  applied  in  amounts  containing 
equivalent  quantities  of  nitrogen.  A  sample 
obtained  at  ^Manchester  from  domestic  sewage 
lost  l>9-8°o  on  ignition,  and  contained  i-3%  phos- 
phoric acid  and  5-5  "^  of  nitrogen.  Some  samples 
contained  as  much  as  6 — 7  %  nitrogen  ;  and  the 
high  nitrogen  content  is  accounted  for  by  assuming 
that  the  solid  particles  of  sludge  assimilate  nitrogen 
from  the  liquid  portion,  the  effluent  holding 
very  little  matter  in  suspension.  The  nitrogen  of 
the   sludge   is    in   a    readily   available    condition. 

— E.  H.  T. 

Phosphates  difficultly  soluble;  Some  factors  affecting 

the  efficiency  of .     H.  G.  Soderbaum.    Kingl. 

Landbruks  Akademiens  Handlingar  och  Tids- 
krift,  1915,  50,  448—467.  Bull.  Agric.  InteU., 
1916,   7,  48—50. 

The  efficiency  of  insoluble  phosphates  (bone  meal, 
phosphorite,  etc.),  depends  not  only  upon  the  lime 
content  of  the  soil,  but  upon  the  kind  of  nitro- 
genous fertiliser  applied  at  the  same  time,  and 
upon  the  amount  of  magnesia  in  the  soil  and  its 
quantitative  relation  to  the  lime  and  phosphoric 
acid  present.  The  influence  of  the  nitrogen  factor 
was  investigated  during  10  years  by  growing  oats, 
barley,  rye,  and  wheat  in  a  sandy  soil  contained  in 
glass  vessels  holding  52 — 66  lb.  each.  In  the 
presence  of  a  soluble  phosphatic  manure  the  sub- 
stitution of  ammonium  nitrate  or  sulphate  for 
sodium  nitrate  was  practically  without  effect,  but 
with  insoluble  phosphates  the  replacement  gave 
much  increased  yields  of  oats,  rye,  and  wheat. 
With  barley  there  was  usually  a  decrease,  which 
was  greatest  when  nitrate  was  completely  absent. 
The  same  results  were  observed  when  sodium 
nitrate  was  replaced  by  organic  nitrogen  in  the 
form  of  urea  or  of  albumin.  The  effects  of  adding 
magnesium  sulphate  or  carbonate  in  the  presence 
of  soluble  phosphate,  but  in  the  absence  of  a 
nitrogenous  fertiliser,  were  irregular  or  very  small. 
WTien  rye  or  wheat  was  treated  with  super- 
phosphate and  ammonium  sulphate,  the  addition 
of  magnesium  carbonate  in  amount  equivalent  to 
the  ammonium  salt  always  resulted  in  an  increased 
yield.  In  presence  of  insoluble  phosphate,  mag- 
nesium carbonate  applied  with  ammonium  sulphate 
always  improved  the  yield  of  winter  cereals  ; 
magnesium  sulphate,  on  the  other  hand,  acted 
irregularly. — E.  H.  T. 

Calcium  cyanamide  ;    Investigation  and  valuation 

of  crude .     P.    Liechti   and    E.    Truninger. 

Chem.-Zeit.,  1916,  40,  365—366.  (See  also  this 
J.,  1911,  23.) 

In  the  determination  of  the  nitrogen  present  as 
cyanamide,  the  sample  should  be  extracted  with 
dilute  nitric  acid  and  not  with  water,  as  recom- 
mended by  Caro.  10  grms.  is  shaken  with  800  c.c.  of 
water  in  a  litre  flask,  and  the  liquid  is  then  neutral- 
ised with  10 "o  nitric  acid.  After  shaking  for 
2  hours,  the  flask  is  filled  to  the  mark  and  the 
contents  filtered  ;  50  c.c.  of  the  filtrate  is  made 
alkaUne  with  ammonia,  and  then  completely  pre- 
cipitated with  a  10  °n  solution  of  ammoniacal  silver 
nitrate,    the    precipitate    being    stirred    to    effect 


rapid  sedimentation.  The  precipitate  is  filtered 
off  and  washed,  and  its  nitrogen  content 
determined  by  Kjeldahl's  methotl.  The  deter- 
mination by  Caro's  method  of  the  dicyandiamide 
left  in  the  liltrate  from  the  above,  yields  low  results 
owing  to  the  prolonged  boiUng  with  alkali  neces- 
sary to  expel  the  ammonia.  In  six  specimens  of 
calcium  cyanamide  a  maximum  cyanamide- 
nitrogen  content  of  0-5  °o  was  found,  whereas  the 
element  present  as  dicyandiamide  ran  to  more 
than  70 °o.  As  the  dicyandiamide  can  act  as  a 
plant  poison  under  certain  conditions,  pot  experi- 
ments on  wheat  were  perfoi-med  to  compare  the 
action  of  these  abnormal  specimens  with  that  of 
the  normal  fertiliser.  These  showed  that  the 
fornaer  were  distinctly  injuiious  to  the  yield  of 
grain  and  to  a  lesser  extent,  to  the  yield  of  straw. 
During  a  3-months  storage  of  calcium  cyanamide 
in  an  atmosphere  saturated  with  raoisture,  the 
original  cyanamide  present  was  almost  completely 
converted  into  dicyandiamide.  On  the  other 
hand,  no  such  conversion  occurs  when  the  air  is 
kept  dry  ;  one  sample  was  preserved  in  a  wooden 
box  for  8  years  without  any  deterioration  taking 
place.  The  determination  of  the  nitrogen  present 
as  cyanamide  and  as  dicyandiamide  is  at  least  as 
important  as  the  determination  of  total  nitrogen. 

— E.  H.  T. 

Study  of  plant  enzymes,  particiilarly  with  relation  to 
oxidation.     Hall  and  others.     See  XVII. 

Patent. 

Process  for  destroying  plant  pests  by  means  of 
finely-divided  sulphur.  Ger.  Pat.  290,610.  See 
XIXb. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Starch-flour  content  of  potatoes  ;    Determination  of 

.     H.   J.   F.   De   Vries.     Versl.   van  Land- 

bouwk.  Onderz.  der  Kijkslandbou^'proefstat., 
1915,   [18].     Chem.-Zeit.,   1916,   40,  Rep.,  153. 

The  most  accurate  values  for  the  true  starch 
content  of  potato  flour  are  obtained  indirectly,  by 
subtracting  from  100  the  sum  of  the  percentages 
of  moisture  (at  120°  C),  ash,  cellulose,  ether 
extract,  proteins,  and  pentosans.  Values  thus 
obtained  are  somewhat  higher  than  those  given  by 
the  Baumert-Bode  method  (this  J..  1900,  1152  ; 
1901,  623  ;  1909,  949)  and  Ewers'  polarimetric 
method  (this  J..  1906,  139  ;  1908,  238),  which  are 
the  best  of  the  direct  methods.  The  values  ascer- 
tained from  the  table  of  Behrend,  Marcker,  and 
Morgen  (compare  Foth,  this  J.,  1907,  705),  after 
determining  the  specific  gravity,  are,  on  the 
average,  0-5%  lower  than  those  given  by  Ewers' 
method  ;  for  determining  the  specific  gravity  the 
use  of  the  balance  of  Parow  or  of  Reimann  is 
preferable  to  Stohmann's  method.  From  ana- 
Ivtical  result:  obtained  with  potatoes  containing 
from  15  to  20%  starch,  the  author  has  constructed 
a  new  table  ("  Groning's  table  "),  which  gives 
more  accurate  values  than  the  Behrend-Marcker- 
Morgen  table. — A.  S. 

Stxuly  of  plant  enzymes,  particularly  with  relation 
to  oxidation.  [Test  for  distinguishing  dcrlrose  and 
Icevulose.]     Hall  and  others.     See  XVIII. 

Use  of  the  electric  spark  for  pulverising  solutions 
and  for  obtaining  monochromatic  light.     Hirschel. 
See  XXIII. 

P.^TENTS. 

Suaar-cane  juices  ;  Method  of  handling .     H.  S. 

Tmscott,  Makaweli,  Hawaii.  U.S.  Pat.  1,177,832, 
Apr.  4,  1916.     Date  of  appl.,  ilar.  22,  1915. 

The  diluted  juices   of  low  purity  obtained  from 
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the  second   and   later  mills,   are   subjected   to  a 
purifliation  process  (limini;.  hoatinir.  and  decanta 
tion  from  the  deposit!  hefon^  boinir  mixed  \\^tl^  the 
high-purity  juice  from  the  first  mill. — J.  H.  L. 

FiUer-prcss.  fspecially  for  the  fillralion  of  sitgar 
Uticc  and  the  like.  E.  Lehne.  Klein  Wanzleben. 
Ger.  I'at.  291,316.  June  10.  1914. 
TirF  filter-elements  are  mounted  in  a  rotary  frame 
compose<l  of  end  plates  pi-ovideil  with  wooden 
tnmnions  and  connected  by  removable  lonsi- 
tudinal  rods.  The  tilter-cloments  have  a  common 
central  outflow  channel  and  are  separated  from 
one  another  bv  rubl>er  packing  rings.  After 
removing  the  loneitudinal  rods  of  the  frame,  the 
filter-elements  can  be  easily  removed  or  replaced. 

— A.  S. 

Inverted    sugar    surup  :    Process    of  making . 

X.  W.  Taussig.  New  York.  U.S.  Pat.  1,181,086, 
Apr.  25.  1916.  Date  of  appl.,  Feb.  7,  1916. 
As  aqueous  sugar  solution  is  heated  with  an 
organic  acid.  e.g..  citric  acid,  for  a  considerable 
time  at  210'— 218"  F.  (99  — 10:'.-.-.M".).  then 
raised  to  a  temperature  just  below  that  of  caramel- 
isation,  e.g..  232  o"  F.  (111-5°  C),  and  suddenly 
cooled.— J.  P.  O. 

Adhesive^ ;    Method    of   producing    vegetable . 

E.    Stem   and   F.    Sichel.    Hanover,    Germany. 

Eng.  Pat.  3338,  Mar.  2.  1915. 
ST.\Kcn  is  modified  bv  heating  under  pressure  ivith 
water  and  less  than  1  °o  of  caustic  alkali  or  a  salt 
havins  an  alkaline  reaction,  and  the  modified 
starch"^  is  partlv  converted  into  xanthate  by  the 
action  of  carbon  bisulphide.  The  starch  xanthate 
adhesive  may  he  mixed  if  desired  with  5 — 15%  of 
cellulose  xanthate. — J.  F.  B. 

Cane-sugar;    Refining    rate .     H.     F.     Clark, 

Washmgton,  D.C..  Assignee  of  F.  Murke.  Fort 
CoUms.  Colo..  U.S.A.  Eng.  Pat.  6661,  May  4, 
1915.     Under  Int.  Conv..  June  20,  1914. 

Ske  U.S.  Pat.  1.132,868  of  1915  ;  this  J.,  1915,  304. 

Process    of   reconditioning    bone-black.     U.S.    Pat. 
1,177,725.     See  I. 


CijHs.Os,  possessing  tlie  characters  of  a  suV)sti- 
tiited  diliydroxyquinoue.  which  is  reduced  again 
to  the  tetrahydi-oxy-iomiiound  l>y  suljihur  dioxide. 
With  o-phenylenedianiinc  the  tetrahydroxy-com- 
pound  fonus  an  a/ine.  The  jS-liitter  acid  of  hops, 
"  lupxiloue."'  CjsHjjt^s,  is  also  decomposed  on 
hydrogenation. — J.  H.  L. 

partinilnrly    irilh 


XVIII.— FERMENTATION    INDUSTRIES. 

Bops  ;    Bitter    substances    of .      W.    WOllmer. 

Ber..  1916,  49.  780—794,   and  Z.   ges.   Brauw., 

1915,  38,  394—395. 
Thk  products  of  the  action  of  alcoholic  sodium 
hvdroxide  on  the  o-bitter  acid,  hnmulone, 
Ci,H,oOs.  comprise  the  humulinic  acid  described 
bv  Schnell  (cp.  thus  J.,  1904,  944),  acetic  acid, 
an  unsaturated  acid,  CHioOj.  isobutyraldehyde, 
and  resinous  matters.  Humulinic  acid,  CiJIjaOi, 
is  unsaturated  and  is  reduced  by  hydrogen,  in 
presence  of  colloidal  palladium,  to  a  saturated 
compound.  Ci.Hj.O,.  Both  of  these  are  only 
feebfv  acid  and  the  presence  of  a  carboxyl  group 
is  improbable,  but  they  both  contain  a  carlionyl 
group  which  reacts  with  phenylhydrazine.  When 
oxidised  with  permanganate  at  0'  C.,  humulinic 
acid  yields  a  saturated  monobasic  acid,  Cj-.H^jO,, 
which  is  acid  but  not  bitter  in  flavour.  Humulone, 
dis.solved  in  alcohol  containing  some  palladous 
chloride,  and  shaken  in  an  atmosphere  of  hydrogen, 
vields  ethvldimethylmethane  and  a  yellow  com- 
pound,C,.H..Oi;C„H,o05-f6H=C,,H„05+C,H,,. 
The  vellow  compound  forms  a  tetral)enzoyl 
derivative  and  therefore  contains  four  hyilroxyl 
groups  ;  the  fifth  oxygen  atom  does  not  appear 
to  >)e  ketonio.  This  substance  behaves  as  a 
monobasic  acid  In  presence  of  phenolphthalein. 
In  the  air  it  slowly  oxidises  to  a  red  compound. 


Plant    enzi/mcs  ;     Study    of- 

rclation  to  o.ridalio)i.  [Test  for  tli.slinguishing 
dej-triisc  and  hnulose.']  A.  I).  HiiU.  E.  F.  and 
H.  E.  Annstrong,  E.  Keeblo,  and  E.  J.  Uussell. 
Report  Brit.  Assoc,  Australia.  1914,  108—109. 

Is  certain  white-flowered  r.ices  of  Primula  sinensis, 
the  oxydases  (peroxydase)  appear  to  be  distriliuted 
in  the  flowers  in  definite  zones,  and  it  is  pi-objvble 
that  the  zonal  colour  pattern  in  flowers  of  plants 
originating  from  crosses  of  white-flowered  races 
of  the  ]>lant  witli  coloured  fonns  is  duo  to  lack  of 
uniformity  in  distribution  of  the  peroxydase 
constat ueivt  of  the  colour-foi-ming  mechanism,  not 
of  the  chromogen. 

If  a  few  drojis  of  methylene  lihie  be  added  to  a 
freshly  prepared  solution  containing  1  "^  of  dextrose 
or  la?vulose  anil  0-5  %  of  sodium  hydi-oxide  solution, 
the  blue  <'olour  is  discharged  almost  immediately 
in  presence  of  te\-uloso.  but  only  after  about 
15  mins.  in  presence  of  dextrose.  After  standing, 
the  dextrose  solution  .lets  much  more  rapidly, 
whereas  laivulose  is  less  active  than  at  first.  The 
active  agent  is  probably  the  enolic  form  common 
to  both  sugars,  and  the  method  may  lie  used  to 
compare  the  relative  rates  of  enolisation  of  car- 
bohydrates. Indigo-))lue  solution,  which  changes 
from  green  to  red.  and  finally  to  yellt)W.  as  it  is 
reduced,  may  be  used  instead  of  methylene  lilue. 

Urease  has  been  detected  in  the  root  nodules 
from  lupins  and  a  number  of  other  Leguminosa, 
but  attempts  to  detect  it  in  organisms  cultivated 
from  the  nodules  gave  negative  results.  The 
enzyme  has  also  been  detected  by  Benjamin  in 
nodules  from  several  Australian  plants,  inchiding 
wattles,  in  tubercles  derived  from  the  Cycad, 
Macrozamia  spiralis,  and  in  the  seeds  of  Abrus 
precatorins. — A.  S. 

Patents. 
Distillery  slop  ;    Process  of  recovering  by-products 

front .    A.  von  Laszloffv,  Peoria,  111.     U.S. 

Pat.  1,177,746,  Apr.  4,  1916.  Date  of  appl., 
July  3,  1913. 

StTCCisic  acid  is  separated  from  lactic  arid  and 
other  constituents  of  mixtures  derived  from 
distillen,'  slop  (see  this  J..  1915,  917).  l)y  treating 
the  mixtures  %x-ith  an  alkaline  earth  .and  oxtractinR 
with  a  solvent,  e.g.,  water,  in  which  the  alkaline- 
earth  succinates  are  less  soluble  than  the  other 
substances  present. — J.  H.  L. 

Fermentation    preparations  ;     Production    of . 

M.  Groll,  Vienna.  U.S.  Pat.  1,179,625,  .\pr.  18, 
1916.     Date  of  appl.,  Sept.  20,  1913. 

See  Ger.  Pat.  282,296  of  1913  ;   this  J.,  1915,  730. 

Solid  combination  of  vitamines  from  brewers'  yeast. 
U.S.  Pat.   1,173,317.     See  XX. 


XIXa.— FOODS. 

Pasteurisation  [of  milk]  ;    Effect  of on  mmtU 

spores.  C.  Tliom  and  S.  H.  Ayers.  J.  Agrii-.  Res., 
1916,  6,  153—166.  (.See  also  this  J.,  1916,  323.) 
To  ascertain  the  effect  of  pasteurisation  by  tlie 
"holder,"  "  flash,"  and  dry  heat  methods  upon 
the  common  saprophytic  moulds,  sterilised  milk 
samples  were  inoculated  with  several  specimens 
of  Pcnicillium,  Aspergillus,  and  of  the  mucors. 
with  or  without  the  addition  of  Oidium  (Oospora) 
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Jactis  and  one  strain  of  Fusarium.  By  the 
"  holder  "  process  of  subjectinB  to  a  temperature 
of  62-8'  C.  for  30  mius.,  praitioally  all  the  mould 
spores  were  destroyed.  The  lomiuou  Mucor 
racemosiis  Rroup  and  Rhizopiis  nigricans  were 
kiUed  at  oia"  C.  ;  the  common  green  species  of 
Penicillitmi  were  also  eliminated  at  the  same 
temperatviro,  but  a  few  withstood  57-2°  C,  and 
two  survived  (iO"  ('.  for  "0  mins.  By  the  "  flash  " 
process  of  heating  \ip  to  73-9° — 7SI-5  C.  witliin 
30  sees.,  maint;iinmg  at  that  temperature  for 
another  :!0  sees.,  and  cooling  (juiekly,  practically 
all  the  rnoidds  t  hat  are  found  in  milk  were  destroyed, 
only  a  few  Conitlia  occasionally  surviving.  Very 
few  of  the  organisms  were  affected  at  t>2-S''  C, 
but  nearly  all  were  kUled  at  OS:r  C.  When  the 
pasteurisation  was  effected  bv  heating  in  drv  air 
for  30  sees,  at  93-3°  C,  31  "out  of  42  fornis  of 
Penicillium  and  7  out  of  21  forms  of  Aspergillus 
were  destroyed,  but  the  mucors  were  not  atTected. 
Heated  at  1211°  C.  for  30  mms.,  all  the  forms  of 
Penicillirim  were  exterminated  ;  an  occasional 
living  spore  of  one  species  of  Aspergillus  and  3  out 
of  6  mucors.  however,  withstood  the  treatment. 

— E.  H.  T. 

Butler  fat  ;     Deiemiination  of  stearic  acid  in- 


E.  B.  HoUand,  J.  C.  Reed,  and  J.  P.  Buckley, 
jun.     J.  Agric.  Res.,  191t),   6,  101—113. 

Whes    dcaUng   with    small    quantities    of    stearic 
acid  aceoi-ding  to  the  method  described  bv  Hehner 
and  MitcheU  (Analyst,  189(5,  21,  316),  it  vvas  found 
that  supersaturation  nearly  always  occurred  and 
a  deposit  of  stearic  acid  crystals  was  not  olitained. 
Further  experiments  showed   that   if   the   stearic 
acid  content  of  the  alcohol  was  sufficient,  super- 
saturation  did  not  take  place  and  that,  on  cooling 
the  mixture  of  butter  fatty  acids  and   alcoholic 
stearic  acid  solution,  the  stearic  acid  of  the  butter 
fat  was  deposited  together  with  the  excess  quantity 
in    the     alcohol     solution.      It     is     recommended 
that  the  alcohol  solution  used  should  contain  from 
3  to  3-7  grms.  of  stearic  acid  per  litre  ;    0-5  grm. 
of  the  insoluble  fatty  acids  of  butter  is  dissolved 
in  150  c.c.  of  the  alcoholic  stearic  acid  solution, 
and  the  mixture   cooled   in   ice-water   for   about 
24  hours,  being  gently  agitated  after  the  end  of 
the  first  18  hours  ;  the  liquid  is  then  drawn    off 
{through  a   small   filter,   the   residue   dissolved   in 
ither,  the  ethereal  solution  evaporated,  and  the 
residue    weighed.     A    control    experiment,    using 
1  definite  weight  of  stearic  acid,  is  made  at  the 
iame    time.     Narrow    cylindrical    bottles    closed 
^Ih  rubber  stoppers  .should  be  used  for  containing 
he  mixtures  whUst  cooling.     The  insoluble  fatty 
kcids  of  butter  fat  were  found   to  contain   from 
'  to  22°o  of  stearic  acid,  a  quantity  considerably 
n  excess  of  that  recorded  by  Hehner  and  Mitchell, 
rhe  molecular  weight  of  the  stearic  acid  recovered 
rem  the  butter  fat  was  28-t-6.     Relatively  large 
•mounts  of   lauric,   myristic,   and   oleic   acids   do 
lot  affect  the  crystaUisation  of  stearic  acid  from 
Icohol.     Palmitic    acid    reduces    the    amount    of 
tearic  acid  recovered  in  the  test,  but  its  solvent 
ction  can  be   counteracted   in   a   large   measure, 
:  not  entirely,  by  increasing  the  relative  amount 
f  stearic  acid  in  the  solution.     With  butter  fatty 
cids  of  average  palmitic  acid  content,  thealcohoUc 
tearic  acid  solution  should  contain  at  least  the 
uantity  of  the  acid  mentioned. — W.  P.  S. 

ggs ;  study  of  the  preparation  of  frozen  and  dried 

.    M.  E.  Pennington,  M.  K.  Jenkins,  W.   A. 

Stocking, S.H.  Ross,  E.  Q.  St.  John,  X.  Hendrick- 
son,  and  W.  B.  Hicks.  U..S.  Dept.  Agric,  BuU. 
^o.  224,  Apr.  28,  1916,pp.  1—99,  with  17  plates. 
STATEMENT  is  given  of  the  results  of  an  investiga- 

on  as  to  the  conditions  prevailing  in  egg-breaking 
ctories  and  of  the  quahty  of  the  products  placed 
I   the   market.     All    eggs    should    be    subjected 


to  the  candle  test  before  going  to  the  breaking 
room  and,  in  addition  to  this  test,  the  eggs  should 
be  gratled  after  i-emoval  from  the  shell,  since  the 
candle  test  .sometimes  fails  to  detect  eggs  which 
are  unfit  for  food.  It  is  quite  possil)le  to  prepare 
a  product  containing  less  than  5,000,000  bacteria 
per  grm.,  including  h-ss  than  100,000  B.  coli, 
provided  strict  cleanliness  and  careful  grading 
have  been  observed.  Eggs  which  are  beginning 
to  exhibit  signs  of  decomposition  mav  contain 
from  20,000,000  to  92,000,000  bacteria"  per  grm. 
and  are  unfit  for  food.  In  the  case  of  eggs 
rejected  for  food  purposes  but  used  for  tanning 
leather,  the  number  of  bacteria  may  amount  to 
150,000,000  per  grm.  The  amount  of  ammoniacal 
nitrogen  in  good  eggs  rarely  exceeds  00024% 
(or  00087%  on  the  dry  substance)  but  increases 
rapidly  as  the  eggs  decompose.  The  amount  of 
ammoniacal  nitrogen  in  desiccated  egg  is  not, 
however,  a  reliable  index  of  the  quality  of  the  raw 
material  from  which  it  was  prepared,  as  ammonia 
volatilises  during  the  drying  process. — W.  P.  S. 

Wheat  flour ;    Conditions  tohich  affect  the  activity 

of  proteolytic  enzymes  in .      C.   O.  Swanson 

and  E.  L.  Tague.     J.  Amer.  Chem.  Soc,  1916, 
38,   1098—1109.     (Cp.  this  J.,   1913,  987.) 

Filtered  aqueous  extracts  of  wheat  flour  were 
maintained  at  a  constant  temperature,  usually 
at  40°  C,  \inder  aseptic  conditions,  and  the  rate 
of  decomposition  of  the  protein  in  the  extract, 
consisting  substantially  of  the  water-soluble 
leuccsin,  was  estimated  from  the  increase  in  the 
amount  of  amino-acid  nitrogen  determined  by 
the  tormaldehyde-titration  method  from  week 
to  week.  Addition  of  small  quantities  of 
potassium  .sulphide  or  mono-  or  dipotassium 
phosphate  to  the  extracts  had  no  appreciable 
influence  on  the  rate  of  protein  cleavage,  but 
partial  or  complete  inhibition  was  produced  by 
potassium  hydroxide,  tripotassium  phosphate, 
or  hydrochloric  acid  (JV/IO  or  A^/1).  Ammonium 
and  calcium  chlorides,  on  the  other  hand,  had  a 
very  pronounced  accelerating  influence.  The  rate 
of  formation  of  amino-acid  nitrogen,  at  40°  C, 
was  increased  by  addition  of  desiccated  egg 
albumin  to  the  extracts,  but  not  by  addition  of 
casein. — J.  H.  L. 


Saccharin  ;   Detection  of  - 


in  foods.    M.  Kloster- 


mann  and  K.  Scholta.  Z.Unters.  Nahr.  Genussm. 

1916,  31,  67—78.     Z.  angew.  Chem.,   1916,  29, 

Ref.,  222. 
The  sample  is  extracted  with  a  mixture  of  ether 
and  petroleum  spirit,  the  extract  evaporated, 
the  re.sidue  boiled  for  a  few  minutes  with  10% 
hydrochloric  acid,  and  the  solution  evaporated 
to  dryness.  If  the  presence  of  vanilhn  in  the 
residue  is  indicated  by  the  odour,  it  is  removed 
by  extraction  with  a  mixture  of  ether  and  chloro- 
form. A  portion  of  the  residue  is  treated  with 
Nessler's  reagent  ;  if  no  reaction  is  obtained, 
saccharin  is  absent.  If  a  positive  result  is  obtained, 
the  remainder  of  the  residue  is  dissolved  in  jjhenol 
and  the  solution  dropped  on  to  phosphorus 
pentoxide  in  a  porcelain  crucible.  If  saccharin  is 
present  a  red  colouring  matter  is  formed  ;  this 
dissolves  in  water  to  a  yellow  solution,  which 
becomes  blue  on  addition  of  alkaU.- — A.  S. 

Determination  of  fat  in  poicders.    Phillips.   5e?  XII. 

Patents. 

Dry  milk  or  cream  powder  and  a  process  for  its 
manufacture.     S.   A.   Vasev  and  TJ.  A.   Cleeve, 
London.     Eng.  Pats.  2772,  Feb.  20,  1915,  and 
7766,  May  25,  1915. 
The   particles   of   a    mUk   or   cream   powder   are 
coated  with  a  layer  of  an  odourless,  Uquid  hydro- 
carbon which  is  non-volatile  at  ordinary  tempera- 
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ture  (#.3.,  Paraffinum  liqttidum,  B.P.) ;  the  product 
will  ke^p  iinalttTed  for  a  considerable  period.  Such 
a  powder  is  produced  by  pnijectins;  milk  powder 
by  means  of  au  air-blast  into  an  atomised  spray 
of  the  hydrocarbon,  or  by  mixini;  tlie  milk,  or 
partially  evaporatetl  milk,  with  the  hydi\>carbon 
and  then  dryinir  the  mixtui-e.  The  finished 
product  should  contain  not  more  than  5%  of  its 
weight  of  the  hydrocarbon. — W.  P.  S. 


Milk  :    Melhwl  of  frcaling  - 


.  J.  M.  W.  Kitchen, 
Eivst  Oransre.  X.J.  U.S.  Pat.  1.17S.S08.  Apr.  11, 
1916.     Date  of  appl.,  Oct.  2.5,  1915. 

Mtlk  is  aerated,  heated  nearly  to  130°  F.  (55°  C), 
and  then  transferred  to  a  bottle  which  has  been 
washed,  steriUsed,  and  cooled  to  the  temperature 
of  the  milk.  The  bottle  is  closed,  heated  to  a 
pasteurising  temperature,  and  cooled  by  transfer 
of  its  heat  to  water  which  is  then  used  for  pre- 
heating a  fresh  supply  of  milk. — W.  F.  F. 

Egg     sxibsiHute  :      Mantifaciure     of  - 


Kelsey,  London,  J.  W.  V.  Mason,  JIanchester, 
and  H.  E.  Junpjohann.  London.  Eng.  Pat. 
100,294,  Jan.  7,  1916.     (Appl.  No.  327  of  1910.) 

Eighty  pints  of  skim  milk  is  evaporated  in  vacuo 
at  100-— 130'  F.  (38"— 54°  C.)  until  the  vohuue  is 
reduced  to  62  pints,  and  36  i  pints  of  the  mixed 
yolk  and  white  of  eggs  is  stirred  in.  7  lb.  of 
albumin  or  blood  serum,  4  lb.  of  starch,  6J  oz.  of 
ammonium  carbonate,  and  9  pints  of  fresh  or 
concentrated  mUk  are  mixed  together  at  100°  F. 
(38°  C. )  and  added  to  the  above  egg  mixture  to 
form  a  viscous  liquid,  suitable  as  an  egg  substitute 
for  bakers  and  confectioners.  Where  fat  is  not 
required,  the  eggs  may  be  omitted,  and  a  mixture 
of  casein,  syrup,  sodium  carbonate,  and  water 
substituted. — J.  H.  J. 

Food  product  and  method  of  preparing  the  same. 
Dry  vegetable  food  products  and  process  of  pro- 
ducing the  same.  R.  Wahl.  Assignor  to  Wahl- 
Henius  Research  Laboratorv,  Chicago.  111. 
V.S.  Pats.  (A)  1.178,039  and  (b)  1,178.040, 
Apr.  4, 1916.  Datas  of  appl.,  Sept.  9  and  Oct.  29, 
1915. 

(a)  Cereal  matter  of  the  character  of  bran  is 
washed  with  water,  the  latter  is  separated, 
allowed  to  settle,  and  the  clear  liquid  returned  to 
the  bran.  The  mixture  is  then  maintained  at 
above  40°  C.  to  favour  the  development  of  lactic 
acid  bacteria  ;  gelatinised  starch  is  added  during 
the  process"  and  is  converted  by  the  diastase 
present,  insoluble  nutrient  substances  in  the  bran 
being  at  the  same  time  rendered  soluble,  (b)  Un- 
germinated  cereal  substances  containing  transloca- 
tion diastase  and  starch  are  moistened  with  water 
containing  lactic  acid,  the  mixture  is  kept  at  45° 
to  60'  C.  for  1  hour,  and  then  dried  at  a  tempera- 
ture between  80°  and  200°  C— W.  P.  S. 

Food  product  [bread]  and  process  of  preparing  same. 
R.  and  A.  S.  Wahl,  Chicago,  lU.  U.S.  Pat. 
1,179,877,  Apr.  18,  1916.  Date  of  appl.,  July  6, 
1915. 

L.4CTIC  acid  and  malt  peptase  are  added  to  the 
dough,  the  mixture  is  kept  at  a  temperature 
favouring  the  activitv  of  the  enzyme,  and  then 
baked.— W.  P.  S. 

Flour  ;  Method  of  preparing  grains  for  the  manu- 
facture of .     E.   Simons,   Cassel,   Germany. 

U.S.  Pat.  1,178,459,  Apr.  4,  1910.  Date  of 
appl.,  Xov.   10,   1913. 

The  grain  is  subjected  to  the  action  of  steam  at 
less  than  100°  C,  in  order  to  preserve  the 
diastase,  then  dried,  and  crushed. — W.  P.  S. 


Edible  pastes  ;  Process  of  drying .     K.  Gammel 

Assignor     to     The     Cleveland     Macaroni     Co  ' 
I        Cleveland,  Ohio.     U.S.  Pat.  1,178,794,  .\pr.  11 ' 
1916.      Date  of  appl.,  Apr.  10.  1911.      Renewed' 
Sept.   9.    1915. 

The  tubes  of  pjiste  {e.g.,  macaroni)  are  subjected! 
to  currents  of  air  of  progressively  higher  tempera- 1 
tures,  each  temperature  being  maintained  untjl  tli- 
tubes  begin  to  bend,    and  then  to  the  action  of  ai 
below  the  saturation  point. — W.  P.  S. 

Manufacture  of  amino-compounds  for  use  in 
mordanting,  or,  after  purifying,  as  foodstuffs 
Fr.  Pat.  476,693.     See  VI. 

Process  of  refining  hydrogeniscd  fats  for  produciiui 
edible  fats.     U.S.  Pat."  1,179,911.     Set  XII.     ' 


XIXb.-WATER    purification  ; 
SANITATION. 

Filtration  of  tcater  ;    Theory  and  practice  in  the . 

W.  Clemence.  Inst.  Mech.  Eng.,  Apr.  14,  1916. 
Engineering.  1916.  101,  391—393,  412—411, 
425—426,  463 — 464. 

There  are  only  two  classes  of  methods  of  filtratioi! 
the  rapid  and  the  slow,  of  which  the  rapid  depend 
for  its  success  upon  the  use  of  a  coagulant  film, 
so  that  the  question  of  the  "  filtering  film  "  is  tin 
real  dividing  line  between  the  two.     In  slow  saiul 
filters   on  which  a  film  is  allowed   to  form,  the 
efficacy   of   the   filter   is   impaired    it   the   film  i- 
broken,  and  more  so  if  the  film  is  removed.    Recenl 
work  has  thrown  doubt  on  the  usefulness  of  tht 
film,  and  better  results  have  been  obtained  in  somi 
cases  without  any  film.     Mechanical  filters  depem 
upon  the  artificial  formation  of  a  film,  so  that  the\ 
can  be  worked  at  a  high  rate  of  speed,  and  an} 
bacteriological  purification  takes  place  in  the  film 
On  the  other  hand,   in  the    process  of  multiph 
filtration  no  filtration  film  Ls  formed,  the  wato 
being  passed  through  successive  separate  sliallov 
layers  of  gravel  of  graded  sizes,  with  a  final  nn. 
sand  filter.     A  short  account  is  given  of  installation 
on    this    principle    at    Magdeburg,    the    Derweii 
Valley,  and  the  Gold  Coast,  and    a   detailed   de 
scriptiou.  with  results  of  working,  of  that  atCawii 
pore,    India,    treating   the   water   of   the   Gange.< 
This  installation  consists  of  settling  tanks  (whici 
the  author  does  not  consider  necessary),  strainer 
in  three  tiers,  followed  by  pre-filters  of  coarse sami 
and  finally  slow  sand  filters  with  2  ft.  6  in.  of  fln 
sand.     The  rate  of  filtration  in  the  strainers  wa 
21.  12,  and  7  ft.  per  hr.  respectively,  1-4  ft.  per  hi 
in  the  pre-filters,  and  0-33  ft.  per  hr.  in  the  sam 
filter.     The  strainers  were  cleaned  by  blowing  »i 
through  them,  and  the  pre-filters  were  scraped  b 
hand.     No  film  formed  on  the  slow  sand  filter,  tli 
purification  being  brought  about  by  the  bSM;tcri£ 
especially  the  nitrifying  bacteria,  in  the  body  f 
the  filter.     Photomicrographs  of  the  sand  particU 
used  in  the  filters,  and  of  the  silt  particles  in  tli 
raw  water  and  in  the  water  from  the  various  pari 
of  the  system  are  given. — J.  H.  J. 

Chlorine  ;    Use  of  gaseous for  sterilising  teaU 

and  effluents.  L.  Zamkow.  Z.  angew.  Chem 
1916,  29,  178—180. 
G.\SEOi's  chlorine,  obtained  from  the  lic^uefic 
element,  has  been  successfully  used  in  America  f< 
sterilising  water  in  place  of  bleaching  Ppwde 
The  content  of  one  cylinder,  containing  45  kilo 
of  liquid  chlorine,  suffices  for  the  treatment  ■ 
200.000  cub.  metres  of  water.  Such  cylinders  a 
easily  handled,  the  installation  Ls  very  simple,  »' 
the  "quality  of  the  chloride  is  uniform.  Tl 
proposal  of  Ornstein  to  use  chlorine  water  i"^**' 
of  the  gas  has  greatly  increased  the  use  of  th 
disinfectant.      The  solution  is  made  by  passu 
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the  gas  upwards  through  a  tower  packed  with  coke 
down  which  water  percolates.  By  this  method 
the  action  of  the  chlorine  is  supplemented  by  that 
of  its  reaction  products  with  water,  viz..  hypo- 
chlorous  acid,  liydrochloric  acid,  .and  oxygen. 
The  sterilised  water  acc[uircs  no  tivste  of  the  dis- 
infectant. In  October.  1915,  luO  such  plants 
were  in  use  ;  and  tests  in  Philadelphia  showed  a 
reduction  in  the  nvmiber  of  bacteria  from  25.000  to 
10 — to  colonies  per  c.c.  The  process  has  not  been 
adopted  in  Germany  to  any  extent,  but  the  pre- 
liminary trials  have  aU  proved  s,itisfactory. 
The  cldorine  water  is  either  pumped  into  the 
reservoir  or  passed  directly  into  the  main.  The 
sterilising  action  is  apparent  at  a  distance  of 
50  metres  from  the  point  of  apijlicalion.  The  cost 
of  a  plant  for  treating  10,000  cud.  metres  daily  is 
M.  6000  (£300),  and  the  all-in  workii.g  costs  are 
only  a  small  fraction  of  a  pfennig  per  cub.  metre. 
Chlorine  water  is  also  specially  suitable  for  treating 
effluents,  which  should  he  first  purified  f^on^  the 
coarser  suspended  solids.  The  use  of  chlorine  wUl 
probably  supersede  that  of  bleaching  powder. 

— E.  H.  T. 

(hloraniine  ffroup  ;   Atdiseptic  action  of  substances 

of  the .      H.   D.   Dakin,   J.   B.    Cohen,    M. 

Daufresue,  and  J.  Kenyon.  Proc.  Rov.  Soc, 
1916,  B.,  89.  232—251.  (Compare  this  J., 
1915,  919,  977.) 

NE-UtLY  all  substances  containing  the  =XC1  group 
possess  very  strong  germicidal  action,  which,  like 
th&t  of  sodium  hypochlorite,  seems  to  be  due  to 
their  chlorinating  action  .  on  the  amino-acids 
and  proteins  of  the  Uving  cells.  Thus  p-toluene 
sodiiun  sulphochloraniide  gives,  for  example,  with 
glycine,  toluenesulphonamide  and  an  unstable 
cliloramino-acid,  CH.(NHCl).C03Xa,  which  sub- 
sequently decomposes  into  an  aldehyde,  carbon 
dioxide,  and  ammonia.  On  the  other  hand  their 
germicidal  properties  seem  also  to  depend  on  the 
complex  chloramine  molecule  as  a  whole,  apart 
from  the  active  halogen  they  contain,  since  molecule 
for  molecule  they  are  more  actively  germicidal  than 
sodiiun  hj-pochlorite.  This  may  possibly  be 
ascribed  to  selective  chlorination  of  particular  cell 
constituents.  Whilst  the  bromamines  and  the 
chloramine  derivatives  of  naphthalene,  of  halogen- 
ated  or  nitrated  hydrocarbons,  and  of  proteins  all 
show  strong  germicidal  action,  the  sulphochlor- 
amides  of  the  benzene  series,  particularly  p- 
toluenesulphochloramide,  are  best  suited  for 
practical  use.  p-Toluenesulphochloramide  is 
readily  prepared  by  the  action  of  sodium  hj-po- 
chlorite  (1-2  mols.)  on  jj-toluenesulphonamide 
(1  mol.),  and  precipitation  of  the  sodium  salt, 
CHj.CeHj.SOjXa  :  NCI.  by  the  addition  of  1 J  vols. 
of  saturated  brine.  The  yield  is  90  °o  of  the 
theoretical.  The  salt  has  all  the  properties 
required  of  an  antiseptic  for  wounds,  being  readily 
soluble  in  water,  a  non-coagulant  of  protein,  very 
stable  in  aqueous  solution,  and  of  high  germicidal 
activity  both  in  water  and  in  serum.  Tested 
against  Staphylococci  (2  hours  at  18° — 20"  C.)  the 
following  results  were  ol)tained  :  in  water, 
1:500,000,  negative;  1:1,000,000,  positive;  m 
serum,  1  :  1500,  negative  ;    1  :  2500,  positive. 

— G.  F.  M. 

Manurial  value  of  sewage  sludge.     Mimiford.     See 
XVI. 

P.\TENTS. 

Purifying  water  [for  the  manufacture  of  ice}  ;  Method 

for .  L.  Block.  Mamaroneck.  N.Y.  U.S.Pat. 

l,178,901,Apr.ll,1916.Date  of  appl.,Oct.30,1913. 
TitE  water  in  a  state  of  ebullition  is  passed  slowly 
along  an  extended  channel  open  to  the  atmosphere. 
Deleterious  gases  present  are  allowed  to  escape 
freely  and  the  water  is  then  distilled, — J.  H.  J. 


Filtration  apparatus  [for  water].  W.  A.  Stevenson, 
Florence,  Mass.  U.S.  Pat.  1,180,616,  Apr.  25, 
1916.  Dateofappl,,Nov.  11,  1913. 

The  apparatus  consists  of  a  filter  bed  provided  with 
a  pipe  for  collecting  the  filtered  water,  which  serves 
also  for  w.ashing  the  bed  by  reverec  flow,  a  dis- 
chai-ge  pipe  delivering  below  the  level  of  the  bed 
so  as  to  produce  a  negative  pressure  during 
filtration,  and  a  system  of  pipes  by  which 
air  can  be  admitted  to  the  bed  during  the 
reverse  flow.  This  system  comprises  lateral  pipes, 
free  from  dead  ends,  by  which  air  can  be  admitted 
from  either  side,  and  Ijlow-off  pipes  passing  through 
the  walls  of  the  bed,  liy  means  of  which  foreign 
matters  collecting  in  the  air  system  may  be 
expelled. — J.  H.  J. 

Septic  tank.  W.  J.  Kearnev,  Assignor  to  J.  M. 
Speed,  Memphis.  Tenn.  'U.S.  Pat.  1,179.327, 
Apr.  11,  1916     Date  of  appL,  Aug.  24,  1915. 

A  RECTANGUL.\R  tank,  with  inlet  and  outlet  pipes 
at  opposite  ends,  has  a  dividing  wall  in  the  middle, 
with  a  siphon  passing  over  the  wall  to  convey 
Uquid  from  one  side  to  the  other.  The  inlet 
compartment  has  two  partitions,  spaced  apart, 
suspended  in  the  liquid.  The  outlet  compartment 
has  a  partition  from  top  to  bottom,  formed  of 
spaced  sheets  of  wire  mesh  with  filtering  material 
between. — J.  H.  J. 

Chlorine    or    other    poisonous    gases ;      Absorbent 

for for  use  in  respirators.    E.  J.  Bevan  and 

E.  H.  Davis,  London.  Eng.  Pat.  7165,  Jlav  12, 
1915.  Addition  to  Eng.  Pat.  22,719,  Xov.  IS, 
1914  (this  J.,  1915,  448). 

The  absorbent  rlescribed  in  the  original  patent  can 
be  used  in  a  respu'ator  for  absorbing  chlorine,  or 
any  other  noxious  gas  which  is  rendered,  innocuous 
by  alkalis.  For  this  puipose,  the  absorbent  is 
improved  by  adding  sodium  thiosulphate,  sodium 
sulphite,  or  other  reducing  agent  to  the  alkaU  with. 
which  the  cellulose  is  ground. — J.  H.  J. 

Plant  pests  ;    Process  for  destroying by  means 

of  finely-divided  sulphur.  5l.  Bruek,  Berlin, 
and  G.  H.  Lenart.  Berltn-Wihnersdorf.  Ger. 
Pat.  290,610,  Apr.  10,  1915. 

The  plants  are  sprayed  with  a  colloidal  solution 
of  sulphur,  prepared,  for  example,  by  leading 
hydrogen  sulphide  and  sulphur  dioxide  simul- 
taneously into  a  solution  of  glue.  The  treatment 
is  particularly  effective  against  Peronospora. — A.  S. 

,     J.   D.   Riedel 


is  particularly 

Insecticides;    Preparation  of - 


A.-G.,    BerUn-Britz.      Ger.    Pat.    290,611,    Dec. 

12,  1913. 
ExTK.^CTS  prepared  from  insect  powder  (e.g., 
from  Pyrethrum  flowers)  by  means  of  benzene, 
petroleum  spirit,  ether,  etc.,  are  distributed  over 
a  suitable  medixmi,  such  as  magnesiiun  carbonate, 
and  the  solvent  evaporated. — A.  S. 

[Water  softening.]  Apparatus  for  adding  predeter- 
mined quantities  of  sttbstances  to  a  uniform 
or  variable  flow  of  liquid.  B.  C.  Hinman,  London, 
and  E.  W.  Eobev,  South  Woodford.  U.S.  Pat. 
1, 179,31  l,Apr.ll, 1916.  Date  of  appl.,Sep.26,1914. 

See  Eng.  Pat.  4435  of  1914  ;    this  J.,  1915,  375. 

Method  and  apparatus  for  detecting  pieces  of  foreign 
matter  in  the  human  body.  Eng.  Pat.  100,291. 
See  XXllI, 

XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Alkaloidal  reactions  ;   Adhesion .    J.  U.  Lloyd. 

Amer.    J.   Pharm.,    1916,    88,    217—220. 
Colloidal  hydrated  aluminium  silicate  possesses 
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the  property  of  completely  removing  alkaloids 
from  solution  in  dilute  aqueous  acids.  This 
property,  which  is  ascribed  to  '  adhesion.'  is  only 
exhiMteil  l>v  the  hydrattnl  silic.ite.  and  so  tenaci- 
ously are  the  alkaloids  held  t>y  the  colloid  that 
even  strvilmine  and  berberine  are  quite  tasteless. 
The  libenition  of  the  alkaloid  from  the  colloid  by 
an  alkali.  foUoweil  by  its  extraction  with  ether,  etc., 
mav  be  atlvantageously  used  in  alkaloidal  manipu- 
laUons.— G.  F.  M. 

Medicinal    [opium]    preparations ;     Production    of 

bu  ultniiiltration.   P.  .Mayer.   Deutsche  Med. 

Wochen^..  U'lti.  42.  224 — 225.  Z.  angew.  Chem., 
I'JU).  29.  «ef..  223—224. 
By  means  of  ultrafdtration  it  is  possible  to  obtain 
from  opium,  by  a  purely  physical  method,  a 
preparation  containing  the  whole  of  the  opium 
alkaloids,  and  free  from  colloidal  impurities. 
The  preparation  is  suitable  for  injection  and  has 
no  irritant  action. — A.  S. 

Elemol,  a  natttrally  occtirring  monocyclic  sesquiter- 
pcnc-alcohol,  C,sH..O.  F.  W.  Semmler  and  F. 
Liao.  Ber.,  1910.  49,  794—798. 
\>-  attempt  bv  Schimmel  tind  Co.  to  prepare 
elemicin  (cp.  this  J..  1908,  641,  708.  87.5)  from 
Manila  elemi  oil.  yielded  a  product  which  the 
authors  found  to  consist  of  a  sesquiterpene-alcohol, 
'■  elemol,"  CijH.jO.  contaminated  probably  with 
elemicin.  The  alcohol,  purified  by  benzoylation 
and  subsequent  hvdrolvsis.  had  b.pt.  152 — 150°  C. 
under  17  mm.;  sp.gr.,  0-9411  at  20°  C.  ;  /id  = 
1-5030;  aD= — 5°  in  a  100  mm.  tube.  Its 
molecular  refraction  indicated  two  doulile  Unkages. 
Dehydration  by  formic  acid  yielded  the  corre- 
sponding sesquiterpene.  "  elemene."  0,5H,i,  con- 
taining three  double  linkages,  and  with  b.pt., 
115°— 117°  C.  under  10  mm.;  sp.gr,  0-8797  at 
20°  C.  ;  >iD  =  1-4971  ;  the  product,  however,  was 
probably  not  quite  pure.  Neither  elemol  nor 
elemene'  was  reduced  l)y  sodium  and  alcohol,  but 
reduction  with  hydrogen  and  platinum  in  ether 
gave  rise  to  tetrahydroelemol  and  hexahydro- 
elemene  in  the  respective  eases ;  the  former 
product  was  converted  into  tetrahydroelemene  by 
dehydration. — J.  H.  L. 

Colloidal  solutions  and  organic  synthesis.  M. 
Bakunin.  Annali  Chim.  Appl.,  1916,  5,  243 — 251. 
If  phosphorus  pentoxide  be  heated  gently  ^vith 
acetic  anhvdride.  or  mixed  with  acetic  anhydride 
dis-solved  in  chloroform,  a  colloidal  solution  is 
obtained.  Nearly  theoretical  yields  of  the  nitro- 
benzvhdene  diacetates  can  be  obtained  by  adding 
excess  of  such  a  colloidal  solution  to  a  chloroform 
solution  of  0-.  m-.  or  p-nitrobenzaldehyde  and 
heating  for  a  few  minutes.  Cinnamylidene  di- 
acetate  can  be  obtained  in  a  similar  manner  from 
cinnamic  aldehyde,  and  benzylidene  diacetate 
from  benzaldehyde,  whilst  p-hydroxybenzaldehyde 
and  .saUcylaldeliyde  yield  the  acetic  esters  of  the 
corresponding  diacetates.  Colloidal  solutions  can 
be  prepared  in  a  similar  manner  with  sulphur 
trioxide,  zinc  chloride,  phosphorus  pentachloride, 
and  ferric  oxide  instead  of  phosphorus  pentoxide, 
and  these  act  in  the  .same  way,  although  the  ferric 
oxide  .sol  is  less  active.  Rebuffat  (Gaz.  CTiim. 
Ital.,  1840,  158)  obtained  a  good  yield  of  cinnamyl- 
idene acetate  by  the  interaction  of  (innamic 
aldehvde,  acetic  anhydride,  and  .sodium  phenyl- 
■  acetate,  and  the  author  finds  that  whilst  sodium 
acetate  or  phenylacetate  does  not  form  a  colloidal 
solution  on  warming  with  acetic  anhydride,  a 
colloidal  solution  is  produced  in  presence  of  cinn- 
amic aldehyde.  It  is  cfmsidered  probable  that 
in  manv  of  the  reactions  used  in  organic  s>Tithese.a, 
the  formation  of  a  colloidal  solution  Is  an  essential 
stage. — A.  S. 


Acetone:     Determination    of when    prcsoii    in 

systems  of  methyl  alrohol.  tcater,  and  potassium 
fluoride,  and  equilibria  in  systems  of  mrthylcthyl 
ketone,  water,  and  inorijanic  salts.  G.  B.  Frank- 
forter  and  I-.  Cohen.  J.  Amer.  Chem.  Soc,  1016, 
38,   1136—1141. 

The  method  for  the  determination  of  acetone  in 
aqueous  solutions  by  saltini;  out  with  potassium 
fluoride  (see  this  J.,  1014,  7ll)  is  applicable  with- 
out modification  to  solutions  contivining  not  more 
than  5''o  <^f  methyl  alct)h<d  ;  in  presence  of  larger 
amounts  of  methyl  .alcohol  the  acetone  can  be 
determined  only  if  its  concentration  does  not 
exceed  about  18 "o,  but  this  condition  can  always 
be  complied  with  liy  diluting  witli  water.  Methyl- 
ethyl  ketone  may  be  salted  out  from  pure  aqueous 
solutions  by  sodium  chloride,  potassium  fluoride, 
or  potassium  carbonate.  Tables  and  binodal 
curves  are  given  relating  to  the  systems  com- 
prising sodium  chloride  and  potassium  fluoride 
respectively,  and  it  is  concluded  that  either  of 
these  salts  might  be  used  for  the  approximate 
detenuination  of  methylethyl  ketone  in  aqueous 
solutions  by  methods  similar  to  that  described 
for  acetone  {loc.  cU. ). — J.  H.  L. 

Alcohols  and  aqjteous  solidions  of  hydrochloric  and 

hydrohrornic  acids  ;  Reaction  betirecn .     J.  F. 

Norris.  M.  Watt,  and  H.  Thomas.  J.  Ainer 
Chem.  Soc,  1916,  38,  1071—1079. 

ExPEiujtEXTS  were  made  with  allyl,  tertiary 
amyl,  heptyl,  »i-octyl,  secondary  octyl,  cetyl, 
0-,  in-,  and  ;j-nitrol)enzoyl,  phenylethyl,  phenyl- 
propyl,  and  cinnamyl  .tlcoiiols.  Hydrobi-omic  acid 
reacted  with  all  the  alcohols,  giving  in  most  cases 
good  yields  of  the  liromides ;  the  rate  of  the 
redaction  decreased,  in  general,  with  increase  of 
molecular  weight,  and  in<Teased  in  the  order, 
primary,  secondary,  tertiary.  Hydrochloric  acid 
behaved  very  differently.  With  primary  aUphatiu 
alcohols  no  reaction  was  observed,  but  the  intro- 
duction of  a  negative  group  such  as  phenyl,  or 
vinyl,  adjacent  to  the  carl)inol  carbon  atom,  as 
exemplified  in  lienzyl  and  allyl  alcohols,  deter- 
mined the  ready  formation  of  the  chlorides,  'fhe 
removal  of  the"  negative  grou])  to  the  ;3-position 
to  the  carbinol  carbon  destroyed  its  effect,  hence 
primary  phenylpropyl  alcohol  gave  no  chloride 
whilst  "cinnamyl  alcohol  gave  an  80%  yield.  A 
further  increase  in  the  negative  character  of  the 
phenvl  group,  as  in  the  nitrobenzyl  alcohols,  like- 
■wise  destroyed  the  effect  of  the  phenyl  group,  and 
no  chlorides  were  formed.  As  with  hydrobroniic 
acid,  increase  in  molecular  weight  decreased  the 
reat-tivity,  so  that  whilst  secondary  butyl  alcohol 
gave  a  chloride,  secondary  octvl  alcohol  did  not. 

Magnesium    glyeerophosjihale    as    a    substittde   for 

■magnesium  sulphate  in  the  treatment  of  tetanus. 

G.   Zuelzer.     BerUner  klin.  Wochenschr.,   191.i, 

52,  689.     Chem.-Zeit.,  1916,  40,  Rep.,  144. 

M.\GNE.SIUM  glyceropho.sphate   (5   or   10  c.c.  of  » 

25%  solution)  "is  superior  to  magnesium  sulphate, 

or  to  magnesium  sulphate  in  combination  with  a 

soporific,   for  the  treatment  of  tetanus,  and  has 

the    additional    advantage    of    causing    but    very 

slight     decrease     in     the     blood     pre.ssure.     The 

therapeutic  effect  is  immediate. — G.  F.  M. 

Thymol,  winlergreen  oil,  and  snlicylic  acid  ;    Pro- 
duction of in  India.    Perf.  and  Essent.  Oil 

Rec,  May,  1916. 
EXPERIMPJNTS  in  the  Forest  Research  Institute. 
Dehra  Dun,  having  demonstrated  the  practica- 
bUitv  of  the  manufacture  of  thymol,  in  Apnl  ot 
lastvear  the  Dixon  Chemical  Co.  estabhshetl  a 
fai^toi-y  at  Dehra  Dun,  which  is  now  producing 
regular  supplies  of  thymol  of  good  quahty  from 
ajowan  seeds. 
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The  Institute  fias  also  l)eeii  stiKlyingr  tho  pro- 
duction of  wintertfrecii  oil  and  salicylic  acid  from 
the  loaves  of  (I'liutfhcrHi  friK/rantinfiima.  and  the 
results  have  l)een  so  promising  that  the  same 
Company  lias  ileciiled  to  undertake  the  manufac- 
ture of  these  substam'os,  as  well  as  sodium  salicylate 
aod  acetylsalicylic  acid. 

Chloric  acid  as  a  reagent  in  organic  chemistry.  Datta 
and  Choudliury.     See  IV. 

Antiseptic  action   of  substances  of  the   chloramine 
group.    Dakiii  and  others.   See  XIXb. 

Determination   of  nitrot/cn   hi/   KjeldahVs   method. 
Nolle.     See  XXll'l. 

I'atents. 

Formaldehyde  ;      Catalytic     manufacture     of . 

H.  von  Hochstetter,  Konstanz,  Gemianv.  Eng. 
Pat.  4G4,  Jan.  7,   19U. 

See  U.S.  Pat.  1.000,07(3  of  1914  ;  this  J.,  1914,  844. 
Couples  composed  of  silver  on  which  platinum, 
rhodium,  or  other  metal  of  the  platinum;  ^roup  has 
been  precipitated,  may  he  used.  {Reference  is 
directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats. 
402  of  1887,  17,177  of  1896,  30,036  of  1897,  and 
19,569  of  1900.) 

Luminous   radiations  for   therapeutical   purposes ; 

Manufacture  and  use  of .     W.  S.  Simpson, 

London.    Eng.  Pat.  1480,  Jan.  29,  1915. 

MET.\Lt-lc  tungsten  or  forrotungsten  is  heated  either 
electrically  or  by  means  of  an  oxyhydrogen  blow- 
pipe in  a  current  of  air,  so  that  rapid  combustion 
occurs.  Active  radiations  or  emanations  are  thus 
produced  which  are  of  value  for  therapeutic  pur- 
poses, especially  for  the  treatment  of  skin  diseases 
and  ailments  due  to  bacteria,  e.g..  lupus,  rodent 
ulcer,  etc.  A  tungstic  oxide  is  also  produced, 
in  the  form  of  vapour,  which  likewise  has  valuable 
therapeutic  properties  :  the  vapour  may  be 
applied  with  the  radiations  or  emanations,  or  it 
may  be  inhaled,  or  absorbed  in  a  suitable  liquid, 
and  the  solution  employed  as  a  nasal  douche  or 
for  injections. — A.  S. 

Acetic    ester     [ethyl    acetate]    from     acetaldehyde ; 

Preparation  of .  Consortium  f.  Elektrochem. 

Ind.,  Niirnberg,  Germanv.  Eng.  Pat.  4887, 
Mar.  30,  1915.   Under  Int.'Conv.,  Mar.  30,  1914. 

Instead  of  increasing  the  catalytic  activity  of 
aluminium  alcoholate  by  treatment  with  sub- 
stances containing  a  halogen,  by  melting  with 
aluminium  hvdroxide,  etc.,  as  described  in  Eng. 
Pats.  26.825  and  26,826  of  1913  (this  J.,  1914,  666), 
this  result  may  be  brought  about  by  dissolving  the 
molten  alcoholate  in  anhydrous  potash  alum  or 
copper  sulphate,  camphor,  etc.,  or  by  rapidly 
cooling  the  molten  substance  by  pouring  on  to  a 
cold  metal  plate  or  into  a  solvent.  Ethyl  acetate 
is  a  suitable  solvent,  giving  solutions  containing 
over  40 °r,  of  the  alcoholate.  Example.  100  grnis. 
of  pure,  chlorine-free,  molten  aluminium  alcoholate 
(16-9%  Al)  is  poured  into  300  grms.  of  boiling  ethyl 
acetate,  and  2665  grms.  of  freshly  distilled 
acetaldehyde  is  added  rapidly  with  stirring  ;  a 
V'igorous  reaction  ensues  immediately  ;  the  stirring 
is  continued  for  several  hours,  and  the  product 
listilled,  giving  a  yield  of  ethyl  acetate  equal  to 
W°„  of  the  theoretical.  (Reference  is  directed,  in 
aursuance  of  Sect.  7.  Sub-sect.  4.  of  the  Patents 
md  Designs  Act,  1907.  to  Eng.  Pat.  26.825  of 
1913.)— F.  \V.  A. 

'iog  cholera  serum  globulin  ;    Preparations  of 

and  process  of  producing  same.  P.  M.  Justice, 
London.  From  H.  K.  Mulford  Co..  PhOadelphia, 
L.S.A.     Eng.  Pat.  6604,  May  3,  1915. 

'rep-Usatioxs  of  hog  cholera  antitoxin  practically 


free  from  serum  albumin,  living  or  dead  germs, 
cellul.ar  d(''l)ris  (including  white  blood  corpuscles), 
and  filirin,  are  obtained  from  serum  or  dofibrinated 
l)l()(id  containing  the  antitoxin  by  a  process  of 
fractional  salting-oxit  by  means  of  ammonium 
sulphate,  magnesium  sulphate,  or  sodium  sul])hate, 
or  other  precipitant  ^liich  does  not  form  an 
insoluble  metallic  hydroxide.  For  example,  the 
defil)rinated  })lood  or  serum  is  treated  with 
ammonium  sulphate  untU  the  mixture  contains 
about  33^%  of  the  salt,  then  filtered,  and  am- 
monium sulphate  added  to  the  filtrate  until  the 
latter  contains  50  "o  of  the  salt.  The  precipitate 
proiluced  contains  a  large  percentage  of  hog 
cholera  immune  bodies  and  pseudo-globulins  ; 
it  Is  filtered  off,  washed,  dried,  powdered,  and 
dissolved  in  a  solvent,  and  may  he  purified  by 
dialysis.  The  precipitate  produced  by  the  first 
treatment  \\-ith  ammonium  sulphate,  is  macerated 
with  water,  filtered,  the  filtrate  saturated  with 
sodium  chloride,  again  filtered,  and  the  solution 
treated  with  glacial  acetic  acid  to  obtain  a  further 
quantity  of  precipitate  consisting  of  hog  cholera 
immune  bodies  and  pseudo-globulins. — A.  S. 

Methylene    chloride    [chloroform    and    carbon    tetra- 
chloride] ;   Manufacture  of  chlorinated .  B.  S. 

Lacy,   Sewaren,   N.J.      Eng.   Pat.    14,709,   Oct. 
18,  1915. 

To  maintain  the  temperature  between  suitable 
Ihnits  (350° — 400^  C.)  during  the  reaction  between 
methylene  cliloride  and  chlorine,  a  large  excess 
(over  500  °o)  of  methjdene  chloride,  is  used  to 
act  as  dUuent  ;  the  products  of  the  chlorination 
are  cooled  to  about  200°  C,  and  a  further  amount 
of  chlorine  introduced,  the  process  being  repeated 
several  tunes.  The  products  finally  pass  into  a 
tower  down  which  water  is  passed,  and  the  lower 
layer  of  chlorohydrocarbons  separated. — F.  W.  A. 

Methyl  chloride  ;    Process    of  manufacturing  - 


B.  S.  Lacy,  Perth  Amboy.  N.  J.,  Assignor  to  The 
Roessler  and  Hasslacher  Chemical  Co.  Re-issue 
No.  14,105.  Apr.  11,  1910,  of  U.S.  Pat.  1,111,842, 
Sept.  29,  1914.     Date  of  appl.,  Feb.  19,  1916. 

See  this  J.,  1914,  1075.  The  volume  of  methane 
is  at  least  ten  times  that  of  the  chlorine,  and  the 
reaction  vessel  is  heated  to  about  400°  C.  The 
reaction  products  are  washed  with  water  to  remove 
hydrochloric  acid,  then  dried,  and  the  methyl 
chloride  separated  from  unchanged  methane  by 
compressing  to  a  pressure  of  about  150  lb.  per  sq. 
in.  and  cooling  to  about — 80°  C. 

Vitam.ines  [from  brewers'  yeast] ;  Solid  combination 

of and  process  of  making  same.     A.  Seidell, 

Washmgton.  U.S.  Pat.  1,173.317,  Feb.  29,  1916. 
Date  of  appl.,  Jan.  13,  1916. 
W,\SHED  and  pressed  brewers'  yeast  is  digested 
for  36  hours  a*-  37-5°  C,  and  the  clear  liquid  from 
the  resulting  mass  mixed  with  about  50  grms. 
per  litre  of  finely  divided  fuller's  earth.  The 
mixture  is  shaken,  and  treated  with  about  1  °o  of 
iV/1  hydrochloric  acid  to  assist  setthng.  The 
sediment  is  washed  with  dilute  acid  and  with 
ethvl  alcohol  and  then  dried  in  vacuo  over  sul- 
phuric acid.  The  vitamines  contained  in  the 
veast  extract  are  almost  completely  adsorbed  by 
the  fuller's  earth.  The  solid  extract  thus  obtained 
can  be  taken  either  in  liquid  suspension  or  as 
capsules,  about  5  grms.  per  day  being  an  adult 
dose.  "The  process  is  applicable  to  other  sources 
of  vitamines,  such  as  fruit  juices  and  meat  extracts, 
and  to  other  inert  adsorptive  agents. — B.  V.  S. 

Leaf-tobacco;     Method    of   treating .       J.    W. 

Gavle,  Owenton.  Ky.    U.S.  Pat.  1,180,137,  Apr. 

18,"  1916.    Date  of  appl.,  Apr.  7,  1915. 
Damaged  leaf  tobacco  is  suspended  in  a  steam- 
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tight  chamber,  thorouglily  moistened  with  steam, 
and  then  treattnl  with  sulphur  ilioxiiie  for  a  period 
from  2  to  S  times  as  long  as  that  of  the  moistening 
operation. — B.  V.  S. 

Physiolo()irnlIy-active  bases.  H.  lloerlein,  IClher- 
feld,  tiermanv.  Assignor  to  Synthetic  I'ateuts 
Co..  New  York.  U.S.  Pat.  1, 178,720,  Apr.  II, 
ItUC.  Pate  of  appl.,  Oct.  29,  1915.  (See  also 
U.S.  Pat.  1.100,201)  ;    this  J.,  1910,  275.) 

A  MlXTi'KE  of  1  part  of  .d-iiuiuazol\  lethylamiue  and 
4 — 30  parts  of  p-hvdroxvphenyiethylamine. 

— B,  V.  S. 

Bydrocarbons  of  the  crylhrcnc  scries  :    Produclion  of 

.    K.  Belbriick.  11.  Kohler,  and  K.  Meisen- 

burg.  j\ssignors  to  Farbenfabr.  vomi.  F.  Bayer 
und  Co.,Elberfeld.  Germauv.  U.S.  Pat.  1.179,408, 
Apr.  IS,  1910.    Date  of  appl.,  Dec.  0,  1912. 

See  Fr.  Pat.  451.827  of  1912  ;  this  J.,  1913,  672. 
Magnesimn  svilphate  heated  to  300° — 400"  C,  is 
used  »s  dehydrating  agent. 

Arsenic;     Art    of    preparing    organic    compojin(ts 

containing .      L.    Ach,    ilaiinheim-Waldhof, 

A.    Kothmann,   Heidelberg,   and   H.    Dieterich, 

Slannheim,  Assignors  to  Farbw.  vorm.  Meister, 

Lucius,  u.  Briining,  Hoclist,  Germanv.    U.S.  Pat. 

l.lS0,627.Apr.25,1916.Dateofappl.,June22,1914. 

New  arsenic  compounds  are  obt-ained  by  nitrating 

an    aromatic     arsenic     compound     containing    a 

halogen  in  the  ortho  position  to  the  arsenic  group 

and  the  group   -XHtCHa)  in  the  para  position. 

— B.  V.  S. 

Choline  ;  Manufacture  of  a  crystalline,  non- 
hygroscopic  salt  of .     Verein.  Chem.  Werke 

A.-G.,  Charlottenburg.  Ger.  Pat.  290,740, 
July  4,   1914. 

A  NOX-HTGROSCOPIC  salt  of  choline,  which  crystal- 
lises well  from  water,  is  obtained  by  the  inter- 
action of  1  mol.  of  choline  and  at  least  3  mols. 
of  boric  acid.  Aqueous  solutions  of  the  salt  can  be 
boiled  without  decomposition. — A.  S. 

Acidyl  derivatives  of  the  xanthine  series;  Prepara- 
tion of .     E.  Merck,  Darm.stadt.     Ger    Pat. 

290,910,  Aug   2,  1914. 

By  treating  metalUc  salts  of  xanthines  \\-ith 
derivatives  of  chlorocarbonic  acid,  or  xanthine 
chlorocarbonates  with  suitable  alcohols,  phenols, 
or  amines,  derivatives  of  the  general  formulas 
X.CO.R^  X.CO.R.CO.X,  or  X.CO.X,  are  obtained, 
where  X  is  a  xanthine  or  a  mono-  or  dialkyl  sub- 
stituted xanthine  residue,  and  R  is  the  radicle  of 
a  suitable  compound,  e.g.,  an  aclohol,  phenol, 
or  amine,  containing  active  hydrogen.  The 
products  are  of  value  for  therapeutic  purposes,  as 
the  diuretic  action  of  xanthines  may  be  combined 
with  the  anti-septic  action  of  phenols,  the  anti- 
neuralgic  action  of  salicylic  acid,  or  the  property  of 
dissolvinguricacid  po.sse.ssed  by  piperazine.  They 
are  sufficiently  stable  towards  acids,  but,  for  the 
most  part,  easily  saponified  by  alkalis. — A.  S. 

Salicyloyllheobromine  ;     Preparation    of .       E. 


Merck,  DarmsUdt.     Ger.  Pat.  291,077,  Oct.  26, 
1913.     Addition  to  Ger.  Pat.  290,205. 

SALiCYLOYLTnEOBROMiNE  Ls  obtained  by  .saponifi- 
cation of  an  acylsalicyl  derivative  of  theolironiine 
prepared  as  described  in  the  chief  patent  (this  J., 
1916,  557).  For  example,  1  part  of  carbomethoxy- 
salicyloyltheobromine  is  dissolved  in  4  parts  of 
cold  hydrochloric  acid  of  sp.  gr.  1-19,  the  solution 
allowed  to  stand  for  1 — 2  hours  at  the  ordinary 
temperature,  and  then  treated  witli  ice  to  precipi- 
tate the  .salicyloyltheobromine.  After  recrystal- 
li.sing  from  alcohol,  the  product  melts  at  198° — 
200'  C.  with  decomposition. — A.  S. 


Esters  of  silicic  acid.  L.  Knorr,  Jena,  and  H, 
Wevland,  Berlin.  Germanv,  Assignors  to 
Svu'tlictic  Patents  Co..  New"  York.  U.S.  Pat. 
l,17S,731,.\pr.  11, 1910. Dateof  appl. ,Dec.29,1914. 

See  Ger,  Pat.  285,285  of  1914  ;   this  J.,  1915,  1100. 

Ethylene  from  acetylene  ;  Process  for  producing . 

W.  Traube,  Berlin,  Assignor  to  Synthetic  Patents 
Co.,  New  York.  U.S.  Pat.  1,179,051,  Apr.  11, 
1910.    Date  of  appl.,  Dec.  1,  1915 

See  Ger.  Pat.  287,565  of  1913  ;   this  J.,  1910,  112. 

N-Alkyl  derii^ativcs  of  organic  bases  ;    Preparation 

of .     Farl)enfalir.  vorni.  F.  Baver  und  Co., 

Ger.  Pat.  291.222,  .lulv  10,  1914.  "Addition  to 
Ger.  Pat.  287,802. 

The  method  described  in  the  principal  patent  (this 
J.,  1910,  198)  for  the  preparation  of  N-nictliy] 
derivatives  can  be  used  for  the  preparation  of 
other  N-alkyl  derivatives  if  the  formaldehyde 
be  replaced  by  other  aldehydes.  By  the  action 
of  phenylacotaldehyde  on  dimethylamine  in 
presence  of  isopropyl  alcohol,  a  quantitative  yield 
of   dimethylpheuylethylamine  is  obtained. — A.  S. 

Ureas  a)id  ihioureas  of  the  aromatic  series;  Pre- 
paration of .     Farbenfabr.  vorm.  F.  Baver 

und  Co.      Ger.  Pat.  291,351,  June  12,  1914." 

Aromatic  aminoacidylated  amino-acids  containing 
a  chain  of  two  or  more  aminoacidyl  residues  in  the 
molecule  and  not  belonging  to  the  naphthalene 
series,  are  treated  with  phosgene  or  thiophosgeno 
or  with  substances  capable  of  reacting  in  a  similar 
manner.  The  products  are  of  therapeutic  value, 
whereas  the  carbonylurea  of  jj-aminobenzoyl-p- 
phenylenediaminesulphonic  acid,  in  which  there  is 
only  one  aminobenzoyl  residue  on  either  side 
of  the  carbonyl  group,  is  almost  inactive  thera- 
peutically.— A.  S. 

Dry  bacteria  preparations  suitable  for  the  production 
of  liquids  for  injection  ;    Process  for  obtaining 

.       Farbwerke    vorm.    Meister,    Lucius,   u. 

Briining.    Ger.  Pat.  291,405,  July  8,  1914. 

Liquid  bacteria  preparations,  especially  such  as 
contain  glycerin,  are  mixed  with  dehydrated 
sodium  tetraliorate.  Dry  products  are  thus  ob- 
tained which,  weight  for  weight,  are  equal  or 
siiperior  in  activity  to  the  original  liquid  bacteria 
preparations. — A.  S. 

Quinine    derivatives    and    dialkylbarbituric    acids ; 

Preparation  of  compounds  of .      E.  Merck, 

Darmstadt.  Ger.  Pat.  291,421,  Apr.  28,  1914.  ■ 
Addition  to  Ger.  Pat.  249,908. 
Instead  of  using  qviinine  or  its  salts  as  described 
in  the  chief  patent  (this  J.,  1912,  952),  derivatives 
of  quinine,  such  as  hydroquinine,  ethylhydro- 
cupreine,  or  propylhydrocupreine,  may  be  u.sed. 
The  prod\icts  have  a  stronger  narcotic  action 
than  those  prepared  from  qiiinine,  and  manjj  of 
them  are  mucli  less  toxic.  Propylhydrocupreine- 
dipropylbarbituric  acid,  for  example,  is  practically 
non-poisonous. — A.  S. 

Nicoti7ie  and  other  products  from  tobacco  ;  Apparatus 

for  extraction  of .    F.  T.  Birdwood,  I/)ndon. 

U.S.   Pat.    1.178,487,   Apr.    11,    1910.      Date  of  ■ 
appl.,  July  1,  1915. 

See  Eng.  Pat.  17,024  of  1914  ;    this  J.,  1915,  923. 

Pharmaceutical  product  containing  arsenic.  !!■ 
Fischer,  Berlin,  Assignor  to  S-NTithetic  Patents 
Co.,  New  York.  U.S.  Pat.  l,l"78,708,  Apr.  11, 
1910.    Date  of  appl.,  Nov.  27,  1914. 

See  Eng.  Pat.  295  of  1915;    this  J.,  1915,  1072. 
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Terpenes  and  aromatic  amines  or  their  sitbstitidion 
products  ;    Preparation  of  condensation  products 

front .     Chem.   Fabr.  auf  Actien,  vorni.   E. 

Schering.      Gor.   Pat.   290.938,   Feb.   4.   191-1. 

CoNDEXSATiON  products  which  differ  from  those 
otherwise  prepared  in  that  they  cannot  be  recon- 
verted into  terpenes  of  .simihvr  character  and  the 
salt  of  tlie  aromatic  base  by  heating  alone  or 
with  dilute  acids,  areolitained  by  heating  terpenes 
with  aromatic  bases  or  their  substitution  products 
in  presence  of  an  acid,  or  a  medium  readily  yielding 
acid,  or  of  a  metallic  salt. — E.  W.  L. 

Peracids    frotn    aldehydes;     Manufacture    of ■ 


E.  GaUtzenstein  and  JI.  Mugdan,  Assignors  to 
Consortium  fiir  Elektrochem.  Ind.  Ges.,  Nurem- 
berg. Germanv.  U.S.  Pat.  1.179,421,  Apr.  18, 
1016.   Dateofappl.,  Aug.  2,  1913. 

See  Ft.  Pat.  460,972  of  1913  ;    tliis  J.,  1914,  42. 

Glycerin ;    Process  for  the  synthetic  production  of 

.       A.    Heineniann.    London.        U.S.    Pat. 

l,180,497.Apr.25,1916.Date  of  appl., May  28,1913. 

See  Ft.  Pat.  458,398  of  1913  ;   tHs  J.,  1903,  1086. 

Glucoside  [from  foxgloves]  and  process  of  tnaking 
the  same.  F.  Kraft,  Brugg,  Switzerland,  Aissignor 
to  C.  F.  Boehringer  und  Sohne,  Mannheim  - 
Waldhof,  Germanv.  U.S.  Pat.  1,180,657, 
Apr.  25,  1916.    Date  of  appl.,  Dec.  16,  1911. 

3ee  Eng.  Pat.  28,739  of  1911  ;    this  J.,  1912,  256. 

\ilercury  preparation  for  therapeutic  purposes,  and 
process  of  producing  the  same.  H.  Buchtala, 
Gtatz,  Assignor  to  Dr.  Bayer  ^s  Tarsa.  Buda- 
pest, Austria-Hungarv.  U.S.  Pat.  1,180.694, 
Apr.  25,  1916.     Date 'of  appl.,  June  5,  1913. 

5ee  Ger.  Pats.  267.411  and  267,412  of  1912.  and 
5ng.  Pat.  11,302  of  1913  ;   this  J.,  1914,  220,  767. 

Vanuiacture  of  aluminium  salts  of  formaldehyde- 
sulphurous  acid.    Ger.  Pat.  290,909.    See  VII. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

iiver  chloride  in  light-sensitive  photographic  silver 
halide  films  ;  Rapid  detection  of — ■ — .  E.  Valenta. 
Chem.-Zeit.,  1916.  40,  398. 

p  silver  chloride  is  treated  with  a  solution  of 
otassiuni  ferrocyanide,  white  insoluble  silver 
;rrocyanide  is  formed.  Silver  bromide  and 
)dide  do  not  give  this  reaction.  The  presence  of 
Iver  ferrocyanide  is  easily  shown,  after  thorough 
ashil^  to  remove  all  soluble  ferrocyanide,  by 
■eatment  with  nitric  acid  which  forms  the  orange 
id  terricyanide.  A  more  delicate  test  is  to  treat 
ith  a  mixed  solution  of  ferric  chloride  and 
stassium  bromide,  or  of  uranium  nitrate  and 
Jtassium  bromide,  when  by  double  decompo- 
ition  silver  bromide  is  formed  along  with  Prussian 
I  ue  or  uranium  ferrocyanide  respectively.  The 
St  is  easUy  apphed  to"  any  Ught-sensitive  fihn  ; 

is  necessary  to  ensure  the  absence  of  soluble 
Iver  salts  by  a  preliminarj-  washing  and  to  work 

weak  daylight  if  the  nitric  acid  test  is  employed, 
in  artificial  Ught  if  the  other  tests  are  used. 

ace  the  partial  decomposition  of  silver  bromide 

dayUght  causes  the  formation  of  slight  amounts 
sUyer    ferrocyanide    in    the     treatment    with 

'tassium  ferrocyanide  and  subsequent  washing. 

le  reaction  can  also  be  used  to  detect  chloride 
a  mixture  of  halides.   the  mixed   silver  salts 

IDS  first  precipitated. — B.  V.  S. 


Patent. 

Photographic  papers,  photographic  film  support  and 
siynilar  manufactures ;   Process  for  coating  and 

dryimj .     F.   M.   Co.ssitt  and  L.   D.   Castor, 

Assignors  to  Ansco  Co.,  Binghampton,  N.Y. 
U.S.  Pat.  1,180,255,  Apr.  18,  1910.  Date  of 
ajipl.,  Mav  14,  1914.  (See  also  U.S.  I'at. 
1,171,321  ;"this  J.,  1916,  386.) 

Coating  and  drjing  are  both  effected  in  a  vacuum 
chamber  and  the  exhaust  gases  are  passed  into  a 
condenser  for  recovery  of  the  solvents. — B.  V.  S. 


XXn— EXPLOSIVES  ;  MATCHES. 

Neic   permitted    explosives.       Home    Office    Order, 
No.  239,  Apr.   14,   1916. 

The  following  explosives  have  been  added  to  the 
"  Permitted   List  "  : — 

Dynobel   Xo.    3    (Nobel's   Explosive   Company, 
Ltd.),  consisting  of  the  following  mixture': — 


Ingredients. 

Parts  by  weight. 

Not  more 
than 

Not  less 
than 

16 
0-75 

2-5 

54 

6 

26 

1 
2 

14 

0-25 

Trinitjotoluol          •) 

Dinitrotoluol  and    [■   together     .... 

Dinitrobenzol          ) 

Ammonium  nitrate    

Woodmeal  (dried  at  100''  C.) 

0-5 

51 

4 

24 

— 

— 

Dynobel   So.    4    (Nobel's   Explosive   Company, 
Ltd.),  consisting  of  the  following  mixture  : — 


Nitroglycerin       

Nitrocotton      

Trinitrotoluol  ) 

Dinitrotoluol  and    [■   together 
Dinitrobenzol  J 

Ammonium  nitrate    

Woodmeal  (dried  at  100°  C.) 

Sodium  chloride     

Magnesium  carbonate    

Moisture 


16 

14 

0-75 

0-25 

4 

2 

47 

44 

6 

4 

31 

28 

1 

— 

2 

~ 

The  usual  conditions  as  to  quaUty,  packing,  etc., 
are  specified  in  each  case. 

Nitration  of  toluene.  E.  J.  Hoffman.  U.S.  Bureau 
of  Mines.  Met.  and  Chem.  Eng.,  1916,  14, 
467 — 168. 
The  following  method  gave  the  most  satisfactory 
results  for  the  preparation  of  trinitrotoluene  from 
toluene  of  about  99%  purity,  sp.gr.  0-8659  at 
20V4"G.,  and  vielding  88-4%  between  109-4 
and  llOl"  C,  a"d  about  97%  between  108-4°  and 
1101"  C,  when  fractionated  with  the  aid  of  a 
Hempel  stiU-head.  Fifty  grms.  of  toluene  is 
added  graduaUy,  with  constant  stirrmg,  to  a 
mixture  of  73-4  grms.  of  nitric  acid  of  sp.gr.  1-4- 
and  146-8  grms.  of  sulphuric  acid  of  sp.gr.  r»4, 
the  temperature  not  being  aUowed  to  rise  above 
30°  C.  \Mien  the  temperature  ceases  to  nse,  alter 
the  addition  of  the  whole  of  the  toluene,  the 
reaction  is  allowed  to  continue  for  about  i  hour, 
and  after  standing,  the  spent  acid  is  'i^a^vn  ott. 
The  crude  mononitrotoluene  (yield  SO— b3  grms., 
composed  of  about  60%  of  mono-  and  40 /„  of 
dinitTOtoluene)  is  dissolved  m  109-2  grms  f.f 
sulphuric  acid  of  sp.gr.  1-84  the  solution  heated 
to  oO°C.,  and  a  mixture  of  o4-6  grms  each  of 
nitric  acid  of  sp.gr.  1-5  and  sulphuric  acid  of  sp.gr. 
1-84  is  added  graduaUy  dunng  a  period  of  at  least 
1  hour,  the  temperature  not  bemg  aUowed  to 
exceed  100°  C.     The  mixture  is  then  heated  for 
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2  hours  at  90 — 100' C,  after  which  it  is  cooled 
to  90  C,  and  145  0  grms.  of  15  "^o  oleum  addeil 
slowlv,  foUoweil  bv  a  uiixtuiv  of  T2S  grms.  each 
of  15"o  oleum  and' nitric  acid  of  sp-sr.  I-'..  l»\u-ing 
the  addition  of  the  acid  CI  houi-s)  the  temperature 
is  not  allowed  to  exceed  115  C\.  and  the  mixture 
isheateil  sulisequentlv  at  90=— 117'  (.'.  for  2  houi-s. 
After  standins  for  at  least  IS  hours,  the  spent  acid 
is  d^a\^^l  off,  and  the  crude  triniti-otoluene  crushed, 
and  waslieil  first  with  cold  water  and  then  several 
times,  in  the  molten  state,  with  hot  water.  A 
vield  of  75 "o  of  th«?  theoretical  iiuantity  of  tri- 
nitrotoluene (m.pt.  7S- — 80  C.)  is  obtained,  and 
a  further  8-5  "„  (m.pt.  09' — 75''  C. )  can  be  recovered 
from  the  spent  acid.  If  the  product  Vie  purified 
bv  rtH-rvstallisinc:  from,  or  wasliing  with,  a  mix- 
ture of  9  vols,  of  95  "o  alcohol  and  1  vol.  of  benzene, 
the  vield  is  09%  of  m.pt.  79"— 81°  C.  and  7-5% 
of  m.pt.  78°— 81°  C— A.  S. 

P.\TEXTS. 

yUrocellitlose  ;  Manufacture  of - 


.  C.  C.  L.  G. 
Budde,  and' The  He'ndon  Paper  Works  Co.,  Ltd., 
Sunderland.  Eng.  Pat.  10,292,  July  15,  1915. 
Celluloses,  and  especially  '•  natural  oxycelluloses  " 
such  as  wood,  esparto,  and  straw  celluloses,  which 
mav  be  in  the  form  of  moist  sheets,  are  saturat-ed 
with  free  chlorine  or  bromine,  an<l  washed  and 
dried  prior  to  nitration.  The  tendency  of  the 
temperature  to  rise  and  tlie  formation  of  secondary 
products  during  nitration  are  reduced,  and  stable 
white  products  are  obtained  even  from  dark- 
coloured  celluloses. — C.  A.  M. 

Explosives.     Powerite  Explosive  Co.,  Ltd.,  Sydney. 

Eng.  Pat.   10,505.  Nov.  23,   1915.     Under  Int. 

Conv.,  Dec.  1,  1914. 
NiTUOGLYCERts  (sav  64-53%)  which  has  been 
washed  in  alkaline  sugar  .solution  and  in  water,  is 
incorporated  with  nitrocellulose  (32-46%).  which 
has  been  lioiled  in  a  similar  solution  and  then 
washed,  and  with  calcium  picrate  (2"u).  and 
mineral  jeUy  (l°o)-  The  resulting  explosive  is 
stable  under  storage  conditions,  leaves  practically 
no  residue  after  firing,  and  has  much  greater 
explosive  force  than  cordite. — C.  A.  M. 


XXin.— ANALYSIS. 

Metals ;     AlkaHmetric     determination     of     certain 

divalent as  tertiary  phosphates,  with  especial 

reference  to  cobalt  and  nickel.  W.  R.  Schoeller 
and  A.  B.  PoweU.  Analyst,  1916,  41,  124—131. 
Magnesium : — It  is  preferable,  as  suggested  by 
Classen  (Theorie  und  Praxis  der  Massanalyse, 
1912,  214),  to  displace  the  ammoiiiacal  solution 
VLsed  for  washing  the  magnesium  ammonium 
phosphate  by  50  ^o  alcohol,  and  to  prevent  re- 
absorption  of  ammonia  by  the  fdter  by  having  a 
flask  of  acidulated  water  lieneath  the  funnel.  The 
prec-ipitated  magnesium  ammonium  pliosphate 
mav  be  directly  titrated  with  -V/IO  or  iV/5  acid 
with  methvl  orange  (or  preferably  cochineal)  as 
indicator.  Zinc  : — Zinc  ammonium  phosphate  may 
be  titrated  in  the  same  way.  and  the  method 
gives  more  accurate  results  than  those  obtained 
by  the  usual  methods.  Cadmhnn  : — On  adding 
an  excess  of  di-ammonium  phosphate  to  a  solution 
of  cadmium  sulphate  a  crystalline  precipitate  of 
cadmium  ammonium  pho.sphate  is  obtained. 
Thb  mav  be  dried  at  105"  C.  and  weighed  as 
CdNH.PO,-:  HjO  ;  or  it  may  be  dissolved  in 
excess  of  A'/lO  acid,  and  the  excess  titrated  with 
JV/l6  alkali,  with  cochineal  as  indicator.  Owing 
to  the  decolorising  action  of  cadmium  on  cochineal 
the  solution  should  not  contain  more  than  0-1  grm. 
of  the  metal.  Manganese  : — .Solutions  of  man- 
ganese salts  are  treated  as  described  for  cadmium, 


but  the  method  is  not  satisfactory  in  the  case  of 
manganese  ores.  Cobalt: — The  prcci]ntate  of 
cobalt  ammonium  phospliate  varies  in  properties 
with  its  mode  of  preparatiiui.  In  Clarko's  luothod 
(Choni.  >Ccws,  48,  202)  ammouiuiu  phosphate  is 
added  ill  the  proportion  of  5  (inu-s  the  weiglit  of 
nickel  and  cobalt  and  5  part.s  of  bydioeldoric  aiid 
to  eacli  part  of  aiumoiiium  phosphate.  Ammonia 
is  then  added  to  the  boiling  solution  until  th< 
precipitate  is  redissolved,  and  tlie  boiling  con- 
tinued to  precipitate  tlie  cobalt.  The  precipitataj 
is  granular,  deep  lil.ic  in  colour,  and  generally  free ' 
fr<.)m  nickel.  It  <lLs~^olves  slowly  in  A /5  acid  ami 
is  suitable  for  indirect  titration.  In  Hope's 
method  (Beringer.  Textbook  of  "  Assaying,"  442) 
th(!  same  excess  of  amnii>nium  pliosphate  is  added, 
but  no  hydrochloric  acid  or  ammonium  chloride 
The  reagent  is  a(hled,  drop  by  drop,  with  coiistaiu 
stirring,  to  the  boiling  solution  until  the  blui- 
amorplious  precipitate  becomes  pink.  The  result- 
ing precipitate  is  crystalline,  pale  lilac  in  colour, 
and  usually  contains  a  trace  of  nickel.  It  i- 
readily  soluble  in  A'  ,5  acid,  and  is  suitable  foi 
direct  titration.  Indirect  titration  of  the  pre- 
cipitate obtained  by  the  fii-st  method,  with 
cochineal  as  indicator,  gives  slightly  higli  result,^ 
owing  to  the  difficulty  of  observing  the  end 
point.  The  ilirect  method  is  more  accurate,  thi 
precipitate  being  titrated,  without  indicator,  uiiti 
a  lilac  colour  is  given  to  the  liquiil.  Doubl. 
precipitation  is  advisable  to  remove  any  nickel 
The  filtrate  containing  the  nickel  may  be  direct!) 
titrated  with  cyanide,  with  good  results. — C.  A.  M 

Moli/bdeniim ;    Xcw    methods    of   testing  for 

J.    Moir.     J.   Chem.,   Met.,   and  Min.   See,  S 
.:\irica,  1916,  16,  191—192. 

(1 )  A  pERiLVNEN'T  deep-blue  coloration  is  producei 
when  a  solution  containing  a  trace  of  alkal 
molyljdate  is  acidified  with  acetic  acid  and  boilci 
witli  hydrazine  sulphate  or  quinol.  (2)  When  i 
slightly  acid  solution  of  molybdic  acid  is  treatei 
with  excess  of  potassium  iodide  and  boiled  foi 
some  time,  iodine  is  slowly  liberated  and  tin 
solution  becomes  blue.  (3)  By  substituting  pyro 
gallol  or  catechol  for  tannin  in  the  well-knowi 
test,  an  orange  coloration  is  produced.  The  te-i 
is  conducted  in  acetic  acid  solution  and  Ls  ver; 
sensitive.— W.  E.  P.  P. 

Nitrogen;     Determination     of by     KjeldahV 

method.  O.  Nolte.  Z.  anal.  Chem.,  191t>,  6£ 
185-189.  (See  this  J.,  1915,  1032.) 
The  use  of  mercury  (13  grms.)  in  the  deierminatio 
of  nitrogen  in  cart'eine  or  in  uric  acid  causes  th 
results  to  be  considerably  too  low,  and  this  los 
of  nitrogen  also  takes  place  when  amnioniui 
sulphate  Ls  treated  by  the  Kjeldahl  procc?ss  in  th 
presence  of  mercury.  If  7  grms.  of  copper  foil  i 
used  in  place  of  the  mercury,  no  loss  occurs  in  tli 
case  of  ammonium  sulphate,  but  there  is  still 
slight  loss  of  nitrogen  with  caffeine,  uric  a<-id,  an 
silver  cvanide  ;  tlie  results  are,  however,  nun- 
too  low"  with  antipyrine,  tetrametliylaminoniui 
bromide,  and  methylindole. — W.  P.  S.  ^ 

Monochromatic  light  ;   Use  of  the  electric  spark  /ij 

pulverising  solutions  and  for  obtaining ■     '! 

Ilirschel.  Kec.  Trav.  Chim.  Pays-Bafl,  191' 
36,110—115. 
It  has  been  frequentiv  observed  in  the  study  '| 
spark  spectra  tliat  the  spark  causes  an  mten 
pulverisation  of  certain  solutions,  but  the  ellc 
has  been  regarded  as  peculiar  to  cei-tain  sail 
The  author  has  found  that  the  phenomenon  is 
general  one.  the  efU-it  depending  not  upon  II 
nature  of  the  salt,  but  upon  the  relative  positic 
of  the  electrodes,  the  frecjuency  of  the  cune 
int<-rrupter  used,  and  the  intensity  of  the  currei 
By  introducing  a  small  quantity  of  a  solution 
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A  salt  into  one  of  the  known  forms  of  sparking 
apparatus.  <■.(/.,  that  of  IH'Unhaiial  and  Marniit 
(Ann.  t'hini.  I'hys..  3e.  serie.  Tome  111.),  proviiled 
with  inlet  and  outlet  tubes  so  that  gas  or  .air  may 
be  passed  through.  thi.s  property  of  the  electric 
spark  may  be  \isocl  to  colour  the  fiame  of  a  Bunsen 
or  oxyhydrogen  burner  for  spectroscopic  examin- 
ation, aiid  for  producing  an  intense  yellow  (sodium) 
light  for  use  in  polarhnetry.  Using  a  concentrated 
solution  of  sodixim  chloride,  light  from  1  i  times 
to  twice  as  intense  as  that  given  by  the  Laurent- 
Mitscherlich  lamp  lan  be  obtained  in  this  way 
with  a  consumption  of  2  amperes  at  30  volts. — A.  S. 

A  frequent  sotirce  of  error  in  anali/sis  of  producer 
(/as.     HolTm.aiin.     See  IIa. 

Instdaling  oils.     Beport  of  Sub-rom7)iiftee  of  Inst. 
Electrical  Engineers.     See  II.\. 

Ash  tests  for  percentage  of  filler  in  paper.  Phimstead. 
See  V. 

Distinction  between  madder  and  market  bleached 
goods.     (1)  Freiberger.      (2)  Haller.     See  VI. 

Detection  of  catechu  in  black  silk  di/eings.    Wevrich. 
See  VI. 

Titration  of  iodine  and  iodides  with  arsenious  acid. 
Thiel  and  Meyer.     See  VII. 

Determination  of  silica.  Lenher  and  Truog.  See  VII. 

Determination  of  hydrogen  peroxide.    Von  Bertalan. 
.see  VII. 

Delermination  of  carbon  in  steel  by  the  Eggertz 
method.     Le  Chatelier  and  Bogitch.     See  X. 

Electrolytic  determination  of  copper  in  copper- 
manganese.      Koepping.     See  X. 

Analysis  of  niobinm-titanium  minerals,  icith  some 
netc  tests  for  >xiobiiini  [culnmbium],  tanlalum,  and 
iiianium.     Moir.     See  X. 

Determination  of  fat  in  powders.   Phillips.   .S'ec  XII. 

Analysis  of  limed  hide.     Bennett.     See  XV. 

Acidity  of  tannery  liquors.     Bennett.     See  XV. 

'nvestigation  and  valuation  of  crude  calcium  cyan- 
amide.      Liechti   and   Truninger.     See   XVI. 

"idermination  of  the  starch-flour  content  of  potatoes. 
De  Vries.     See  XVII. 

'tudy  of  plant  enzymes,  particularly  with  relation 
to  oj-idation.  [I'est  for  distinguishing  de.rirose 
and  leEvulose.]     Hall  and  others.     See  XVIII. 

determination  of  stearic  acid  in  butter  fat.    Holland 
and  others.     See  XIXa. 

detection  of  saccharin  in  foods.    Klostermann  and 
.Scholta.     See  XISa. 

Idhesion  alkaloidal  reactions.     Lloyd.     See   XX. 

determination  of  acetone  in  systems  of  methyl 
alcohol,  water,  and  j^o'"*"*""'*  fluoride,  and 
e^ilibria  in  systems  of  mcthylethyl  ketone,  tcater, 
and  inorganic  salts.  Frankfort er  and  Cohen. 
See  XX. 

'■aptd  detection  of  silver  chloride  in  lii/hf-scnsitive 
photographic silverhalide films.  Valent'a.  See  XXI. 

Patent. 
'weijrn  matter  in  the  human  body  or  the  like ; 
Method  of  and  ajiparatus  for  detecting  pieces 
"J — ■■ — ■  The  Camliridge  Scientific  Instrument 
\o.,  Ltd.,  H.  Darwin,  and  W.  H.  Apthorpe, 
Cambridge.  Eng.  Pat.  100.291,  Feb.  8,  1916. 
(Appl.  Xo.  1865  of  1916.) 

LECTRiCAixY   conductive  foreign  matter  is   de- 


tected by  inserting  into  the  body  a  conductor 
adapted,  in  conjunction  witli  the  foreign  matter 
and  with  the  blood  or  otlier  fluid  which  is  an 
electrolyte,  to  form  an  electrochemical  system,  from 
wiiicli  a  ciurent  may  be  produced  on  comi^leting 
the  circuit  by  bringing  a  conduct  i\-e  probe  into 
contact  witli  the  material  sought.  The  instnunent 
comprises  an  electrode  of  different  material  from 
that  of  the  foreign  matter,  a  probe  adapted  not 
to  form  an  electric  c\irrent  on  contact  with  the 
electrode,  ami  an  indicator  to  show  the  formation 
of  a  current. — C.  A.  .M. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Semipermeable   membra nes  ;     Miiroscoyjic   structure 

of ,  and  the  pari  played  by  surface  forces  in 

osmosis.  F.  Tinker.  Proc.  Rov.  Soc,  1916,  A, 
92,  357—372. 
The  common  semipermeable  membranes  pre- 
pared by  precipitation  are  composed  of  small 
particles,  of  the  order  of  magnitude  Ol/i  to  lOfi, 
closely  packed  together.  Each  of  the  particles  is 
itself  an  aggi-egate  foi-med  by  the  flocculation  of 
submicroscopic  colloidal  particles.  The  particles 
are  the  smallest  in  the  case  of  copper  ferrocyanide 
and  Prussian  blue.  The  order  of  a  series  of 
membranes  in  pore  size  is  the  same  as  that  of  their 
efficiency  as  semipenneable  membranes,  the  two 
above-mentioned  being  the  most  efficient  in  this 
respect  and  having  also  the  smallest  pores,  which 
Avith  the  copper  ferrocyanide  membrane  range 
from  S  to  60  /i/i  in  diameter,  with  an  average  of 
15  to  20  /i/i.  This  size  is  too  great  for  the  mem- 
brane to  act  osmoticaUy  by  a  mere  selective 
mechanical  blocking  action.  Precipitation  mem- 
branes show  most  of  the  properties  of  gels,  though 
in  their  mechanical  structuie  they  are  much  more 
closely  knit  together  than  the  gel  proper.  A 
close  connection  exists  between  the  osmotic 
properties  of  a  membrane  and  the  extent  to  which 
its  capillaries  are  under  the  control  of  surface 
forces.  Osmotic  effects  are  probably  the  result  of 
selective  adsorption  phenomena  occurring  at  the 
surface  of  the  membrane  and  in  the  capillaries, 
the  membrane  being  relatively  impermeable  to 
solutes  which  are  negatively  adsorbed,  but 
permeable  to  solutes  which  are  positively  ad- 
sorbed.— G.  F.  M. 

Iceland  moss  (Cetraria  islandica)  as  a  protective 
colloid.  A.  Gutbier.  A.  Irion,  and  E.  Sauer. 
Kolloid-Zeits,  1916.  18.  1 — 11.  Z.  angew. 
Chem.,  1916,  29,  Ref.,  223. 
Majs'Y  Uchens  contain  protective  colloids,  relatively 
small  quantities  of  «  hich  are  capable  of  preventing 
the  coagulation  of  inorganic  colloids  by  electro- 
lytes. Thev  can  be  extracted  from  the  Uchens  by 
water  and  precipitated  by  alcohol,  and  can  then  be 
kept  for  a  long  time  without  alteration.  When 
used  to  protect  inorganic  colloids  the  latter  are 
also  precipita,ted  on  addition  of  alcohol,  aiid 
products  having  a  high  concentration  of  soUd 
colloid  can  be  obtained^by  fractional  precipitation, 
and  can  subsequently  again  be  obtained  as  sols 
by  treatment  with  water.  An  extract  of  Iceland 
moss  possesses  the  properties  described  in  a 
marked  degree,  and  its  activity  is  not  destroyed 
bv  sodiimi  chloride.  V,  1  hydrochloric  acid,  or 
.V/1    sodium   hydroxide. — A.  S. 


Trade   Report. 

Mineral  production  of  the  United  Kingdom  in  1915. 
TffE  following  tables,  showing  the  output  of  coal 
and  certain  other  minerals  in  the  United  Kingdom 
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at  mines  workeil  uinlor  the  t'o»l  aiul  MetAlliferous 
Mines  .:Vots  (the  returns  from  qviarries  luuler  tlie 
Quarries  Ai-t  are  not  yet  availatile)  durinir  the 
year  1915.  with  eoinpanitive  tisiures  for  the  pre- 
cetiins;  year,  are  extracteii  fi-oni  jin  atlvaiue  pixiof 
of  tables  prepareti  for  the  .Mines  and  Qviarries 
General  Report  and  Statistics  for  1915  : — 

/. — Output  of  ilitierals  under  the  Coal  Mine^  Act. 


Tons. 

Bariuni  (compounds)     6,265 

Coil 265,643,030 

CUf  an<l  shale,  other  tliao  lire-clay 

and  oil  shale 

Fire-clay 

Igneous  rocks     

In^n  pyrites     

Inmstone      

Limestone    

Oil  shale 

Sandstone  (including  "  ganister  "*) 


399,810 

2,371.068 

634 

9,359 

7,241,48 

6,44-2 

3.268.666 

135,718 


•  The  quantity  of  ganister  obtained  was  121,168  tons  in  1914, 
and   12S.938  tons  in  1915. 

//. — Output  of  cetioin  Minerals  under  the  Metalli- 
fermis  Mines  Regulation  Act. 


1914. 


1915. 


Arsenic     

Barium  (compounds)     

Bau.\ite     

Chert,  flint,  etc 

Clay  and  shale   

Copj)er  ore  and  copper  precipitate 

Fluorspar     

Gold  ore 

Gypsum    

Igneous  rocks     

Iron  ore    

Iron  p>*rites     

Lead  ore 

Limestonet 

Manganese  ore    

Ochre,  umber,  etc 

Rock  salt     

S,indstonej 

Slate      

Tin  ore.  dressedf    

Zinc  ore 


Tons. 

1,974 

39.645 

8,286 

3,844 

131,190 

2,519 

24,688 

47 

220,096 

44,299 

1,743,011 

2,295 

25.988 

328,337 

3.437 

4,463 

189,995 

76,198 

82.307 

6.635 

15,419 


Tons. 

2.496 

53,324 

11,723 

3,033 

86.202 

746 

25,577 

5.086 

204,574 

43,010 

,795.887 

1.2«0 

20.698 

283.216 

4.640 

4.030 

131.348 

57.626 

48.893 

6.420 

12,057 


t  Including  630  tons  of  calcspar  in  1914  and  271  tons  in  1915. 
J  Including  4297  tons  of  ganister  in  1915. 
§  In  addition,  201  tons  of  undressed  tin  ore  were  obtained  in 
1914  and  385  tons  in  1915. 

The  above  figures  do  not  in  all  cases  represent 
the  total  production  of  the  minerals  for  the  year. 
Large  quantities  of  several  important  minerals, 
such  as  iron  ore.  limestone,  sandstone,  slate,  clay, 
etc..  are  obtained  from  quarries  under  the  Quarries 
Act  and  from  other  open  workings,  the  returns 
from  which  are  not  yet  available.  The  totals  for 
coal  and  for  the  ores  of  copper,  lead,  and  zinc  are, 
however,  substantially  complete. 


Books  Received. 

CoXCEXTI<.\TINU     (JKi;.--     BV      Fl.i  iT.VTIOX.       BlBLIO- 

GK.\i'HV.  Bulletin  of  the  School  of  .Mines  and 
Metallurgv.  Universitv  of  Mis,souri.  IJolla,  Mo., 
U.S.A.    Vol.  VIII..  X6.  1,  Jan.,  1910.    lOfi  pages. 

The  bibliography  compri.ses  530  references  to 
published  literature  on  the  concentration  of 
ores  by  flotation,  together  with  14fJ  references  to 
works  on  colloids  and  surface  ten.sion,  and  abstracts 
of  220  English  and  United  States  patents  on  ore 
flotation,  arranged  in  order  of  date.  Literature 
up  to  the  beginning  of  this  year  is  reviewed,  and 


the  patent  abstracts  are  also  up  to  date.  A  com- 
prehensive index  concludes  a  mo.st  useful  publica- 
tion, credit  for  the  compilation  of  which  is  due  to 
.Mr.  ,Tes.se  l"unnin>;haiu.  l.ibrariai\  of  the  School 
of  -Mines  and  .Metallurijy.  A  few  copies  of  this 
Bulletin  are  available  for  free  distriliution  ami 
may  be  obtamed  upon  re(iuest  to  the  Librarian 
at  Rolla,  ^lissouri. 

Thk  CnESii.sTs'  Ykmx  Book.  1916.  Edited  b-. 
F.  W.  .\T.\rK.  Shcrratt  A:  Hughes.  :!1.  Cross 
Street,  .Manchester,  990  pages,  0}  x  1  in.  In 
two  volumes.     Price  10s.  Gd. 

Nkauly  eighty  pages  have  been  added  to  this 
edition  of  the  Year  Book,  which  made  its  first 
appearance  in  1915  (see  this  .1.,  1915.  091).  The 
whole  of  the  matter  in  the  lii'st  edition  has  been 
revised  and  many  of  the  constants  recaleiilat^il 
according  to  the  International  .\toinic  Weights  for 
191ti.  The  sections  on  liydrometry.c  arbohydrate.s. 
brewing  materials,  taiiniui;  materials,  and  pharma- 
ceutical synonyms,  amongst  others,  have  been 
completely  rewritten,  and  sections  have  been 
added  on  "  Cellulose  and  paper  "  and  "  Milk 
and  butter,"  which  add  materially  to  the  useful- 
ness of  the  work.  It  is  gratifying  to  read  that 
the  Editor's  enterprise  has  been  rewarded  by 
success,  and  it  is  certain  that  when  the  Year  Book 
becomes  more  widely  known  it  will  meet  with 
the  appreciation  it  deserves. 

A  Clas.s  Book  of  Chemistry.    Part  IV.    Metals. 
By  G.  C.  DoNiNGTOX.     Macmillan  A:  Co..  Ltd.. 
St.  Martin's  Street,  London.     I'M  pages.  7 J 
5  in.      Price  2s. 

Ix  the  author's  well-known  "  Class-book  of 
Chemistr> ."  the  metals  were  dealt  with  in  tin- 
course  of  t^^■o  short  chapters,  and  in  order  to 
meet  the  needs  ot  elementary  students,  these 
chapters  have  been  expanded  by  Pr.  T.  M.  Ijowry. 
in  collaboration  with  Dr.  P.  C.  Austin,  to  form 
the  present  volume.  The  whole  work  now  covers 
the  requirements  of  those  preparing  for  such 
examinations  as  the  Senioi-  Oxford  and  CambridKc 
liOcal  Examinations  in  Chemistry. 

A  M.\xc.vL  OF  ExPLO-^ivEs.  By  A.  R.  J.  R.\.msev 
and  H.  C.  Westox.  G.  Routledge  &  Sons.  Ltd.. 
London.      116  pages,   7J    x    5  in.     Price   Is. 

This  little  book  is  intended  to  provide  thosi 
unacquainted  with  the  subject,  with  concise 
information  on  the  nature  and  manufacture  ol 
explosives,  as  well  as  their  use  in  modem  engineer 
ing.  Chapters  on  industrial  poi.soning  amoiu 
explosives  workei's  and  its  prevention,  and  legis 
lation  on  explosives,  are  included.  The  book  i- 
well  illustrated  and  wi-itten  in  simple  languajtc 
and  should  serve  the  purpose  for  which  it  wa; 
prepared. 

Repkesext.\tive  Procedures  in  Qu.xxtitativi 
CHEsncAL  .\x.\LYsrs.     By  F.  A.   Goocii.  Yal 
Uni\ersitv.       J.    Wilpv    '&:    .Sons.    \ew    York 
Chapman   A:   Hall.   Ltd..    11.   Henrietta  Street 
Ixjndon.    VV.C.      x.  -f  262    pages.    9  J    X    9  ir 
Price  8s.  Od. 
This  book  is  divided  into  five  chapters  as  follows 
I.  Piocesses  of  analysis.     II.  Proces.ses  of  weigh 
ing   and    measuring.       III.   Procedures   in  grav 
metric  analysis:  processes  depending  on  the  fomi-' 
tion    of    volatile   products,    electrolytic   prores.sc 
processes  dependent  on   differences  in  respect  I 
solubility.     I\'.  Procedures  in  volumetric  aiiftlysi- 
neul  rali.sation      proces.ses,      oxidation      process*.- 
iodometric  processes  (which  are  fully  dealt  with 
precipitation      proce.sses.      gasometric     processi- 
colorimctric    pi-oce.sses.       V.  Systematic   aiuilysi 
in<-luding  .schemes  for  the  analysis  of  brass,  liio' 
stone,  silicates,  halides.  nitrates  and  nitrites.  I'l 
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MU.    W.    J.    BEES   IX    THE    CHAIlt. 


EMISSION  SPECTRA  IN  CHEMICAL 
INDVSTRY. 

BY  S.  JVDD  I.EWIS,  D..SC.  (TUBIXGEN),  B.SC. 
(LONDON),    F.I.C. 

Emission  spectra  are  proiUiceil  on  allowing  the 
light  omitted  by  the  incandescence  of  tlie  body 
under  examination  to  pass  through  a  spectro- 
scope. Tlie  light  may  be  olitained  in  several 
ways.  First,  there  is  the  Flame  spectrum,  com- 
monly pi'odnced  by  feedmg  the  substance  into  a 
Buusen  or  blowpipe  flame  and  passing  the  light 
emitted  through  a  spectroscope.  This  method 
succeeds  with  the  alkalis,  alkaline  earths,  and  a 
few  other  elemeats.  Secondly,  tlie  Arc  spectrum 
results  on  striking  an  arc  between  two  poles,  or 
pieces,  of  the  substance  under  review,  or  the 
material  to  be  analysed  is  placed  on  one  of  the 
poles  used  to  form  tlie  arc,  and  passing  the  light 
mto  the  instrument  as  before,  when  a  spectrum 
is  projected  composed  of  the  spectrum  of  the 
matei'ial  of  the  poles  together  with  that  of  the 
substance  whose  composition  is  to  be  ascertained. 
AJl  metallic  and  certain  non-metallic  elements  are 
siibject  to  tliis  method.  In  the  third  place  there 
is  the  Spark  ipectrum.  This  is  an  equal  rival  of 
the  arc  spectram  for  utility,  and  cannot  easily  be 
liispensed  with,  for  its  application  is  in  numerous 
•ises  different.  The  arc  is  very  convenient  when 
I  he  substance  can  be  deposited  on  the  electrode 
in  the  .solid  state,  especially  when  it  is  insoluble. 
When  the  inquiry  relates  to  a  solution  the  spark 
is  almost  indispensable. 

It  follows  that  the  methods  of  emission  spectro- 
scopy are  not  a,pplicable  to  the  identification  of 
organic  compounds,  for  these  would  be  destroyed 
at  the  temperature  of  incandescence,  nor  indeed 
if  inorganic  compounds  as  such,  for  the  majority 
'if  these  also  are  decomposed,  hence  the  results 
are  usually  limited  to  the  ultimate  analysis  of  the 
substance.  Every  element  can  be  identified  by 
the  spectroscope  under  some  conditions. 


being   known,    they   serve   as  guide-lines   and   so 
assist  in  the  recognition  of  the  linos  in  question. 

Having  regard"  to  the  fact  that  the  boundary 
between  the  visible  and  ultra-\-iolet  regions  has 
a  wave-length  of  about  3970,  it  is  evident,  from 
the  wave-length  scale  in  the  figure,  that  a  far 
larger  amount  of  mformation  is  acquired  by  a 
study  of  the  ultra-violet  spectrum  than  by 
observing  the  visible  spectrum  alone. 

Minute  quantities  suffice  for  a  complete  analysis. 
Ten  or  twenty  milligrams  answers  all  require- 
ments. Provided  the  portion  applied  to  the  elec- 
trode contains  001  mgrm.  of  a  given  element  its 
pi"esence  vill  usually  be  discovered  ;  0001  or 
even  00001  mgrm.  may  be  recognised  in  some 
instances. 

A  few  examples  may  now  be  considered  to 
illustrate  some  of  the  cases  in  which  spectro- 
graphy  facilitates  the  work  of  the  analyst  or  the 
works  chemist. 

Water  occurs  as  one  of  the  first  things  to  be 
exammed  critically  by  every  means  available, 
since  the  presence  of  even  minute  quantities  of 
an  unusual  element  may  be  of  the  highest  physio- 
logical and  economic  importance.  The  historic 
spectroscopic  work  of  Buusen  and  others  on  the 
w^aters  of  the  Contmental  spas  has  not  only 
assumed  classic  renown  by  reason  of  their  finding 
in  them  certain  new  elements,  but  has,  doubtless, 
contriViuted  largely  to  inspiring  the  popular  favour 
which  has  so  long  been  accorded  them.  If  the 
elemental  contents  of  many  of  these  waters  are  so 
active  biologically  as  to  render  them  medicinal 
with  regard  to  certain  diseases,  it  is  reasonable  to 
suppose  that  the  continued  drinking  of  waters 
carrying  minute  quantities  of  elements  knowTi  to 
possess  pronounced  physiological  properties  should 
have  an  influence  on  public  health  which  cannot 
he  overlooked.  In  the  residues  from  several 
waters  which  have  been  examined  by  this  method, 
boron  is  frequent  ;  indeed,  boron  is  very  widely 
distributed  throughout  the  anunal  anij  vegetable 
kingdoms  (Year  Book  of  Pharmacy,  1914.  362), 
and  the  origin  of  this  distribution  is  probably  to 
he  found  associated  with  the  natural  water 
supplies.  It  would  be  interesting  to  compare  the 
health  of  districts  served  with  boron-charged 
waters  with  that  of  districts  where  the  supply  is 
free  from  boron.  Manganese  is  not  uncommon, 
and  cases  are  known  where  its  presence  has  been 
found  to  be  prejudicial  to  public  health.  The 
action  of  very  small  quantities  of  it  on  vegetable 
life    has    been    uive.stigated    by    several    workers. 


■•                        m                     M  ■               »l                M              l»            »•           l»          •!        ■»       *•»»»■    Jt   «                     •....*•....'*,.,**., 

im,yti|,liitil  iJi  liiiii  iiluitbtiiiwhuilu  liiuiliii  'V'f|#M|||||M 

\m  '\i  ft-'-fc^M  ill]  r-  • :  y  uHii'MiJ  uiMiiiii.riil  ll 
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1'    1     I 

•1           ife 

Fig.  1. 


Pigiire  1  exhibits  the  spectrum  of  the  ash  of  a 
suk  (M).  The  middle  ba.nd  is  the  spectrum  of  the 
electrodes  on  which  the  ash  was  deposited  ;  the 
outer  bands  are  similar  and  are  the  combined 
spectra  of  the  electrodes  and  of  the  elements 
contained  in  the  ash.  As  signified  bv  the  inscribed 
s>Tnhols  the  extra  lines  seen  in  the  outer  bands 
reveal  the  composition  of  the  sulistance.  The 
electrode  lines  which  pass  through  all  three  hands 
rarely  cause  confusion  :  on  the  other  hand  they 
are    extremely    useful,    for,    their    wave-lengths 


Baiium  occurs  occasionally,  and  strontium  fre- 
quently. Traces  of  the  less  exceptional  elements 
such  as  lithium,  potassium,  aluminium,  le.ad,  zinc, 
also  contribute  their  quota  to  the  spectrum. 

Technically  the  complete  analyisis  of  the  mineral 
constituents "  of  a  water  is  of  "interest  wherever 
hving  organisms  are  concerned,  as  in  public  water 
supplies,  agriculture,  stock-raising,  bre^ving,  and 
the  fermentation  industries  generally.  Knowing 
that  the  application  of  spectrography  in  the  last- 
named  had  been  prosecuted  for  several  years  by 

c  2 
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Messrs.  Murphy  and  Lonsdale,  1  asked  whether  they 
could  contritnite  to  the  present  paper  I>y  giving 
any  ivarticulai-s  in  iviraiil  to  the  position  of  their 
research,  ami  they  have  \eiy  kindly  ivplied  in 
the  following  terms  : — 

Spectrum    Analysis   and   the   Fermentation 
Indutitrirs. 

'•We  made  our  first  specti-ographic  analysis  in 
this  ronnettion  in  lilOS.  Fermentation  is  largely, 
if  not  entirely,  a  question  of  enzyme  action,  and 
it  appeaivd  piwhabk'  that  many  of  the  puz/.hng 
abnormal  results  met  with  in  brewery  practice 
migltt  be  explained  by  the  presence  of  traces  of 
elements  which  liad  not  previously  been  suspected. 

"We  have  obtained  unmistakeable  evidence  that 
both  in  the  mashing  process  and  in  the  fermentation 
itself,  these  elements  do  exert  a  very  definite 
influence,  and  wc  are  justified  in  recomnxending 
that  the  analysis  of  every  lirewing  water  shoidd 
include  a  record  of  all  the  constituents  present, 
not  merely  of  those  wliich  it  is  assumed  may,  or 
ought  to.  be  present. 

"Usually  the  air  of  a  manufacturing  town  is 
biologically  cleaner  than  that  of  the  suri-ounding 
country.  In  general  this  has  been  ascribed  to 
the  presence  of  sulphurous  or  nitrous  fumes,  etc., 
but  a  much  more  common  cause  of  the  difference 
is  to  be  found  in  the  presence  of  certain  heavy, 
non-metallic  and  even  rare  constituents  which 
have  been  discharged  into  the  atmosphere  from 
foundries,  smelting  works,  and  such  establish- 
ments. We  have  found  this  to  be  notably  the 
case  in  at  lea.st  one  West  Hiding  town  ;  and  in 
our  oriiinary  prnctice  we  are  no  longer  siitisfied 


whiili  occur  in  small  ciuantities  ami  impart 
peculiar  properties,  such  as  hardness,  to  tlie  metal, 
disclose  their  identity,  and  give  some  idea  of  the 
pi-oportions  in  which  they  are  present. 

One  of  tlio  most  signilicani  applications  of 
spectivgrapliv,  where  it  shows  ])cciiiiar  advantage 
over  chemical  methods,  is  in  tho  comparison  of  the 
composition  of  two  s!in\plos  of  sinular  material. 
Two  pieces  of  metal,  intended  to  be  the  Sivnxe. 
may  possess  dilVcrcnt  pi-operties,  and  it  is  requiivd 
to  know  the  cause  of  the  variation.  (Jn  placing 
togctlier  their  two  .spectra,  their  elemental 
dift'erences,  if  any,  are  at  once  maile  evident  and, 
if  none  appear,  the  absence  of  other  elements  in 
either  may  be  considered  established.  For  ex- 
ample, commercial  zinc  was  compared  with  the 
purest  metal  obtainable  for  analjsis.  The  lines 
present  in  the  spectrum  of  the  commercial  metal, 
but  not  in  that  of  the  pure  metal,  signify  and 
identify  the  impurities.  Incidentally  it  became 
evident  from  sonae  very  f.aint  lines  in  the  spectro- 
gram of  tlie  pure  metal  wliich  coincide  with  the 
thickest  of  tlie  lead  lines  in  the  spccti-ograiu  of 
the  commercial  metal,  that  the  pure  specimen 
contained  minute  traces  of  lead,  but  how  small 
these  tr.aces  were  is  shown  by  the  very  slight 
intensity  of  these  lines  as  compared  with"  that  of 
those  associated  with  the  commercial  specimen, 
where  indeed  the  proportion  of  lead  was  small. 

Shnilarly  two  glasses,  A  and  B,  were  compared 
(Fig.  2).  Glass  B  contained  a  notable  quantity 
of  zinc  and  minute  quantities  of  lead  and  ai'senic 
which  did  not  occur  in  the  glass  A.  Tlie  relative 
intensities  of  the  lines  indicate  that  A  contains 
more  calcium  and  silicon,  but  less  magnesium 
and  boron  than  B  does. 


k      h  (K'SHi   ft 
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with  a  mere  liiological  analysis  of  the  air.  Having 
regard  to  the  custom  of  aeration  in  the  brewery 
and  the  ever-present  layers  of  air  over  the  fer- 
menting tuns,  it  is  clearly  desirable  to  know  as 
much  about  tlie  chemical  composition  of  the 
air  as  of  its  biological  features. 

"In  both  water  analysis  and  air  analysis  the 
spectroscope  affords  the  onl.\-  leady  means  of 
determining  whether  such  constituents  are  present 
or  not.  There  is  also  the  further  .-idvantage  that 
if  a  photograph  of  the  .spectrum  lie  made  we  secure 
an  infallible  record  of  any  vari.ntions  in  the  water 
suppiv  or  conditions  of  atmosphere  with  lapse  of 
time." 

Similar  analyses  of  soils  and  the  like  follow  as 
a  natural  corollary.  The  inorganic  constituents 
of  plants,  drugs,  foods,  etc.,  are  also  amenable  to 
a  similar  study,  and  this  branch  of  the  .subject 
has  alrea<ly  been  dealt  with. in  a  paper  read  at 
the  Chester  meeting  of  the  British  Pharmaceutical 
Conference,  entitled  "  The  ^Mineral  Constituents 
of  Certain  Tinctures  and  Drugs  "  (Year  Book  of 
Pharma/y,   1914,  p.  3«I). 

Minerals,  ores,  clays.  Ijuilding  materials,  glass, 
and  the  like  are  equally  ready  to  reveal  their 
constituent  elements. 

The  components  of  an  alloy  are  easily  dis- 
covered,   whatever   their   nature.     The   elements 


The  comparison  method  is  equally  appUcal'le 
to  other  classes  of  material.  For  instance,  tlie 
ash  of  Bcijitinia  root  was  compared  with  the  ash 
of  a  tincture  prepared  from  the  same  .specimen  of 
root,  and  it  was  seen  that  barium,  strontium  and 
silicon  had  disapjieared  owing  to  their  insolubility, 
and  that  ahimlnium.  manganese,  and  boron  \\err 
proportionately  much  feebler,  wliile  magnesium 
was  decidedly  stronger.  The  method  thus  becomes 
an  aiil  to  the  pro.xlmate  analysis  of  drugs  and 
foods. 

It  is  to  l^e  observed  that  in  the  method  of 
comparison  it  is  not  necessary  to  track  out  the 
entire  composition  of  either  substance  examined. 
The  differences  alone  need  be  determined.  Twi> 
silks,  marked  -M  and  O,  were  examined  primarily 
witii  a  vifw  to  ascertaining  the  mineral  constituents 
of  the  dressing  in  the  one.  A  considerable  amount 
of  comparative  information  was  easUy  derived  as 
follows  : — Tin.  much  in  tioth  ;  silicon,  much  m 
both,  but  more  in  .M  ;  phosphorus,  a  little  m 
botli.  more  in  O  ;  aluminium,  mu<h  in  M,  none 
in  O  ;  boron,  a  little  in  O.  none  in  M  ;  calcium,  a 
little  onlv.  but  more  in  O  :  magnesium,  a  traii- 
in  both;'  sodium,  a  little  only.  Chemical  tesU 
showe<l  that  ammonia  and  .sulphates  accompanieaj 
the  alumiiiium  in  M. 

It  is  thus  seen  th.it  the  spectrographic  method 
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ossessos  great  rdvantiige  in  rcrtain  particulars. 
_'irst.  t)io  roiiiiilctciK'ss  of  tlK'  ((iialitative  analysis 
follows  fitmi  the  fact  that  the  lines  of  iinsuspfcted 
elements  appear  with  (ho  wime  ret;ularity  as  those 
of  the  elements  which  are  expecteil.  even  in  the 
most  complex  mixtures,  and  provided  all  (he  lines 
are  identified,  wliicli  is  done  in  a  general  search, 
all  the  corresjiondini;  eleiuenfs  are  discovered. 
Secondly,  very  small  (piantdies  sullice  for  the 
examination.  With  a  few  milligrams  the  work 
proceeds  quite  easily  ami  without  restriction,  and 
very  small  proportions  of  constituent  elements 
are  discovered.  Traces  of  impurity  are  not  only 
found,  but  their  nature  is  identified  with  certainty. 
Tliirdly,  it  is  rarely  necessary  to  prepare  the 
material  in  any  way  for  tlie  analysis. 

The  one  desideratum  is  to  make  the  work 
quantitative.  No  accurate  method  of  determin- 
ation has  yet  been  devised,  but  adopting  constant 
conditions  of  experhnent  and  prepjiring  proper 
standards  for  comparison,  the  proportions  below 
one  per  cent,  may  be  estimated  with  a  very  fair 
approxin\ation  to  the  truth.  Considerably  greater 
accuracy  is  attainable  by  taking  much  care,  as 
exemplified  by  the  following  figures,  which  were 
obtained  in  testing  the  method  for  the  determin- 
ation of  small  quantities  of  nickel  in  the  soda 
residues  obtained  on  igniting  soap,  to  ascertain 
the  proportion  of  nickel  in  the  fat.  The  cpiantities 
of  nickel  nameil  were  added  to  a  solution  of  20 
grms.  of  soda  crystals  and  then  estimated  spectro- 
scopically  with  the  undermentioned  results. 


Introduced. 

Found. 

A. 

B. 

0-1  mgrm.  Jfi 

0-05 

0-025 

0-01 

004  mgrm.  Xi 

0-03 

0-01 

about  0-1  mgrm.  Ni 
0-045      „ 
0-025       , 

In  actual  practice,  the  following  figures  were 
obtained.  The  results  in  the  first  column  record 
those  by  a  chemical  niethotl  of  estimation  carried 
out  in  another  laboratory  ;  those  in  the  second 
and  third  columns  are  spectrograjjliic  determin- 
ations. The  spectrum  figures  agree  well  between 
themselves  and  are  of  the  same  order  as  the 
chemical  ones. 


1 


A. 
B. 
C. 
D. 
B. 


%Ni. 
0-00001 
0-00002 
0-00006 
0-00005 
0-00005 


%Ni. 
0-00004 
0-00002 
absent  or  v.  little 
0-000005 
0-00004 


%Ni. 
0-00004 
0-000035 
0-00001 
0-000005 
0-00005 


There  is  little  hope  that  quantitative  spectro- 
j-'opy  will  ever  attain  that  order  of  precision 
is.sociated  with  gravimetric  work,  but  as  the  fore- 
roing  and  mimerous  other  figures  show,  a  degree 
>f  accura<-y  favourably  comparable  \\ith  that  of 
nany  of  the  processes  on  which  chemists  are  wont 
o  rely  is  within  the  range  of  common  practice, 
''ach  element,  however,  calls  for  individual 
■ttention  and  careful  study,  just  as  it  has  done 
n  becoming  amenalde  to  chemical  methods, 
riuis  the  order  of  experiment  wliich  succeeded 
iHth  zinc  so  well  as  to  give  with  three  dilute 
lolutioDS  of  different  qualitv  results  which  differed 
rom  one  another  by  onlv"5°o.  failed  completely 
'nth  nickel. 

The  foregoing  instances  of  the  application  of 
imission  spectroscopy  to  the  purposes  of  chemical 

idustry  are  taken  from  a  large  number  of  such 
lases.  and  illustrate  the  capabilitv  of  the  speetro- 
jraph  to  solve  many  a  problem  not  easily  tractable 


by  more  ordinary  means.  It  i.s  necessary,  how- 
ever, that  (he  oper<a(or  should  have  studied  the 
subject  somewhat  widely  and  have  acqiureil  some 
considerable  experience.  The  results  are  then 
con\(>lete  and  unimpeachable. 

The  best  (hanks  of  (he  audior  are  due  to  Me.ssrs. 
Adam  Ililger.  I.,td.,  for  kindly  exhibiting  a  large 
quar(/.  spectrograph  witli  its  accessories  at  the 
meeting,  and  for  providing  for  the  practical 
demonstration. 


Glasgow  Section. 


Meeting  held  at  Glasgoio  on  Tuesday,  May  2nd,  1916. 


MR.  ROBERT  HAMILTON  IN  THE  CHAIR. 


RECOVERY  OF  BY-PRODUCTS  FROil  BLAST 
FURNACE  GASES. 

BY   ROBERT   HA3IILT0N. 

The  first  record  of  the  presence  of  ammonia  ia 
blast  furnace  gases  seems  to  be  that  in  the  report 
of  the  research  carried  out  by  Bunsen  and  Playfair 
on  the  gases  of  a  furnace  at  Alfreton  in  Derby- 
shire, published  in  the  reports  of  the  British 
Association  in  1S45.  At  the  suggestion  of  the 
West  of  Scotland  Iron  and  Steel  Institute,  this 
interesting  report  was  reprinted  separately  Ijy  the 
Iron  and  Steel  Institute  in  1903.  To  render  this 
account  of  the  progress  of  the  recovery  of  by- 
products from  blast-furnace  gases  as  complete 
as  possible  I  have  gone  over  the  patent  records 
for  the  last  sixty  years  (from  1855)  and  taken 
note  of  any  specifications  having  a  Iiearing  on  the 
subject,  i  do  not  claim  that  everything  has  been 
included,  but  the  list  is  as  complete  as  I  could 
make  it  without  spending  an  amount  of  time 
searching  the  records  ^^•hich  would  be  out  of 
proportion  to  the  value  of  the  results  to  be  reason- 
ablv  expected. 

The  first  patent  I  found  was  No.  580  of  2nd 
March,  1865.  This  .specification  is  remarkable 
for  its  completeness  and  for  being  in  advance  of 
some  patents  taken  out  at  subsequent  dates. 
The  applicants  were  Thomas  Horton  of  Priors 
Lee  Hall,  Salop,  and  David  Simpson  Price,  26, 
Great  George  Street.  Westminster.  The  official 
abstract  states  :  "  The  condensible  hydrocarbons 
and  other  products  contained  in  the  waste  gases 
irom  1)last  furnaces  are  separated  by  passing  the 
gases  through  a  ^^■rought  iron  tube  connected  with 
vertical  condensing  mains  communicating  with  an 
air-tight  box  or  eastern  in  which  (he  condensed 
products  are  collected.  The  tube  niay  l)e  cooled 
by  injecting  a  .spray  of  water,  or  by  surrounding 
it  bv  a  water  trough,  or  by  water  falling  from  a 
perforated  pipe.  Scrubbers  or  cooling  towers 
through  which  water  pa.sses,  or  like  devices,  may 
be  added  to  the  plant  :  the  ammoniacal  products 
are  more  completely  collected  by  using  acidified 
water." 

The  nest  specifications  I  found  went  on  Imes 
completely  contrary  to  the  foregoing.  In  No.  2454 
of  17th  August.  1872,  William  Ferrie  states  that 
the  deposition  of  tar.  etc.,  in  the  tubes  from  blast 
furnaces  gives  rise  to  obstructions,  and  he  pro- 
poses to  prevent  the  deposition  of  tar  Ijy  heating 
the  gas  ;  part  of  the  gas  may  be  burned  to  heat 
the  remamder  of  the  gas.  In  No.  :^-><i9  of  9th 
October,  1873.  David  Blacker,  of  Thoriihdl  Lees, 
near  Wakefield,  claims  as  follows  :  "  The  noxious 
gases  evolved  when  coal-gas  is  used  m  blast  furnaces 
are  absorbed  by   discharging  water  m   the  form 
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of  spray  or  steam  into  the  flues  :  or  an  open  or 
perforated  vessel  or  vessels  coiitainiuii  uydro- 
chloric  lioiil  or  siilphurio  acid  diluted  with  wat«r 
may  lie  plaeeil  in  the  tlues." 

In  Xo.  570  of  16th  Fel>ruary,  1ST4.  Henry  .Vitken 
claimeil  as  follows :  "  .  .  .  The  ooml>ustion 
products  from  hlast  furnaces  ai-e  passed  through 
a  condenser  to  remove  the  tar,  ammoniacal  liquor, 
etc..  and  the  trases.  after  being  purified,  are 
"  utilised.  .Scrul)l)ers,  filters,  washers, 
etc..  are  mentioned.  Fiu-ther  on  1  shall  refer 
again  to  .rVitkeu's  claims. 

The  fu-st  practical  attempt  to  recover  by- 
products fi-om  blast  furnace  gases  was  made  by 
the  Scottish  firm  of  William  Baird  and  Co.  In 
1ST9  Messi's.  Alexander  and  il'Cosh,  two  of  the 
partners  of  the  linn,  commenced  experiments  at 
Gart.sherrie  Ironworks  and  soon  convinced  them- 
selves that  the  recovery  was  worth  attemptincr. 
In  those  days  many  data  that  are  now  common 
knowledge  were  not  available  and  had  to  be 
worked  out  by  the  pioneere.  They  began  with 
tests  on  a  laboratory  scale,  but  satisfactory  results 
were  not  obtained."  (I  shall  aUude  to  this  fact 
later  on.)  Instead  of  being  discouraged,  experi- 
ments on  a  lai'ger  scale  were  ordered  and  encourag- 
ing results  were  obtained  The  nest  step  was  to 
put  down  a  small  plant  \^hich  produced  a  few 
cwt.  per  day  of  sulphate  of  anxmonia  and  from 
which  figures  for  further  development  were 
obtained."  This  was  followed  by  the  installation 
of  a  complete  plant  to  take  the  gases  from  two 
furnaces.  It  was  started  to  work  in  October. 
18S2.  and  was  extended  gradually  until  completed 
in  18SC,  and  since  the  latter  date  has  dealt  with 
the  gases  from  twelve  blast  furnaces. 

In  188-t  Messrs.  Baird  started  plant  to  recover 
all  the  by-products  from  the  gases  of  their  Muirkirk 
and  Lugar  Ironworks  in  Ayrshire. 

Alexander  and  M'Cosh's  patents  in  this  con- 
nection are  :  1879,  11th  October.  No.  4117  ; 
1880.  8th  April,  No.  1433  ;  1881.  31st  August, 
No.  3785  ;    1882,  31st  July,  No.  3610. 

The  methods  employed  by  Alexander  and 
M'Cosh  consisted  in  simply  cooling  and  washing 
the  gases  with  water,  and  events  have  proved  that 
they  were  on  the  right  lines  from  the  first.  At 
that  time,  however,  a  market  had  not  yet  been 
created  for  the  tar  products  obtained  from  the 
furnace  gases  and  there  was  at  times  diCSculty  in 
getting  rid  of  them.  This  fact,  together  with  the 
great  cost  of  the  plant  for  complete  cooling  and 
recovery  and,  possibly,  the  existence  of  Alexander 
and  M'Cosh's  patents,  led  to  the  introduction  of 
two  interesting  processes.  Taking  them  in  the 
order  of  the  dates  of  application,  the  first  was 
known  as  the  "  .Sunimerlee  "  process,  stated  to 
have  been  set  to  work  on  the  large  scale  in  1884 
under  George  Neilson's  patent  No.  440,  Jan.  28, 
1882  (this  J.,  1882.  365).  In  this  process  the  gases, 
without  much  cooling,  were  washed  first  with  water 
and  then  in  a  lead-lined  scrubber  with  sulphuric 
aj'id  tillthearid  liquor  attained  asufficieut  strength, 
when  it  was  run  off  and  boiled  down,  'jtfe 
sulphate  of  ammonia  produced  was  discoloured 
and  the  portion  of  the  tar  that  was  recovered  was 
contaminated  with  sulpliates  and  sulphuric  acid. 
In  the  course  of  time  a  market  arose  for  blast 
furnace  tar  products  and  it  became  profitable  to 
recover  the  whole  of  them.  In  1901  the  .Summerlee 
Iron  Co.  changed  over  to  the  ordinary  method  of 
cooling  the  gases  and  washing  them  with  Uquor 
and,  finally,  with  plain  water. 

The  second  of  the  afore-mentioned  processes 
was  that  known  as  the  "  Langloan  "  process 
patented  by  J.  and  J.  Addie.  No.  4758.  Oct.  6,  1882 
(this  J.,  1883.  264).  In  this  process  the  ammonia 
was  extracted  from  the  hot  gases  tiy  blowing 
into  them  sulphurou-s  acid  gas  generated  by  blowing 


air  through  pyritic  "  blaes  "  and  then  w,a-;hing  out 
the  residtaiit  svilphite  of  ammonia  with  a  minimum 
of  water.  This  process  continued  to  work  from 
the  summer  of  1885.  till  the  furnaces  were  blown 
out  at  the  lieginning  of  18!13.  .Many  attempts v ere 
niaile  to  oxidl-se  the  amnioniun\  sulphite  liquoi-s  to 
sulphate  but  these  were  not  successful  owing, 
principally,  to  the  fa -t  that  a  considerable  pro- 
portion of  the  .luimonia  was  in  combination  with 
thiosulpluu'ic  acid,  an  acid  requiring  very  strong 
oxidisintj  agents  to  convert  it  to  sulphuric  acid! 
In  practice,  the  liquoi's  were  treated  with  lime  and 
the  .ammonia  ilistilled  into  sulphuric  acid. 

The  following  patents  bearing  on  the  subject 
have  a  certain  amount  of  interest  although  they 
do  not  appear  to  have  been  worked.  Gaviii 
Chapman  took  out  four  patents,  .all  with  the 
same  object,  viz.,  to  expose  blast  furnace  gases 
to  water  or  acid  solutions  in  thin  films  by  means 
of  discs  set  at  short  distances  apart  on  rotating 
horizontal  shafts  ;  he  also  claims  the  pumping 
of  acids  over  surfaces  exposed  to  the  gases. 
Cliapman's  patents  are  as  follows  : — -1881,  Dec.  17. 
No.  5523  ;  1882,  Jan.  27,  No.  410  :  1883,  Oct.  17, 
No.  4941  ;    1884,  Apr.  16,  No.  6406. 

On  21st  June,  1883.  No.  3084  was  granted  to 
J.  H.  Darby  ;  according  to  this  patent  :  "  The 
waste  gases  of  furnaces,  or  coke-oven  or  coal  gas. 
are  brought  into  contact  with  sulphurous  acid, 
gaseous  oxides  of  nitrogen,  steam,  and  air.  within 
a  flue  leading  to  a  scrubber  tower  down  which 
water  or  weak  hquors  are  showered.  Sulphuric 
acid  is  thus  formed  which  combines  with  the 
ammonia  present,"  etc.,  etc. 

At  a  meeting  of  the  Iron  and  Steel  Institute 
held  in  Glasgow  in  September,  1885,  Mr.  William 
Jones,  then  chemist  at  Langloan  Iron  Works, 
read  a  paper — the  first  on  the  subjection  the 
recovery  of  by-products  from  blast  furnace  gases. 
He  described  the  Gartsherrie,  Summerlee,  Addie, 
Dempster  and  Henderson  processes.  I  have 
already  mentioned  the  first  three.  The  Messrs. 
Dempster  being  gas  plant  engineers,  the  process 
designed  by  them  follows  gas  works  practice  and 
comprises  an  efficient  combination  of  apparatus 
well  adapted  for  the  purpose  for  which  it  was 
designed.  From  the  list  of  installations  of  plant 
at  the  end  of  this  paper,  it  wiU  be  seen  that  almost 
half  of  the  existing  i^lants  are  of  Dempsters' 
erection.  Of  the  Henderson  process  I  have  been 
unable  to  discover  any  particidars  ;  no  plants 
seem  to  have  been  elected  on  this  system.  Tlic| 
apparatus  described  in  No.  3708  of  1883  (this  J... 
ISSt,  233)  does  not  seem  well  suited  for  dealing,' 
with  blast  furn.acc  gases.  } 

Lunge,  in  his  work  on  "  Coal  Tar  and  Ammonia  ' , 
in  the  section  on  blast  furnace  products,  mention- 
the  processes  I  have  referred  to  and  also  twt 
others,  viz.,  those  of  Mackay  and  Imray. 

The  former  was   patented  in    1889.   6th  Sept.! 
No.  14,060,  by  P.  N,  Mackay  of  Freshfield.  County 
of  Lancaster."    The  special  feature  of  tliis  claim  i 
the  use  of  jackets  and  heat  exchangers  to  coo 
and  utilise  the  sensible  heat  of  the  incoming  gases 
after  cooling,  the  gases  are  washed  first  with  oi 
and  the)i  with  v.ater  (see  this  J„  1890,  1120).       ' 

The  patent  in  Imrav's  name  is  No.  10,589  o 
31st  Mav,  1894*,  and  Is  a  communication  froi? 
Paul  Gredt  of  Esch-sur-Abzette,  Luxeniburg,  ai^ 
relates  to  the  recovery  of  salts  (jodides  are  .speciall  [ 
mentioned)  from  the  gases  of  coke-fed  furnace.| 
In  this  connection  I  mav  mention  that  ten  year 
earlier,  a  patent.  No.  3498  of  18th  Feb.,  18«J 
was  taken  out  by  Hugh  Barclay  and  Bobei 
Simpson  of  Harrington  Irohworks,  CumberlaiH 
for  the  recovery  of  salts,  especially  potash  salt., 
from  coke-fed  blast  furnaces  (see  this  J.,  188j,  3oI| 

•.See  this  Journal,  1891,  310. 
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An  interesting  plant  with  several  special  features 
■was  designed  by  the  late  Wm.  Young  for  the 
Coltness  Iron  Co.  and  a  patent  applied  for  in 
their  joint  names  on  6th  Nov.,  1880,  No.  17,673.t 
From  it  was  derived,  by  a  process  of  simplification, 
the  excellent  type  of  plant  associated  with  the 
name  of  Ciillespie.  which  has  been  installed  at  a 
numhor  of  iron  works  in  yiotland.  It  hiis  been 
described  in  pajsers  by  the  late  A.  liillespie  to 
the  Institute  of  Engineers  and  Shipbuilders  in 
Scotland,  vol.  1895,6,  p.  187,  and  by  J.  Gillespie 
to  the  West  of  Scotland  Iron  and  Steel  Institute, 
vol.  12,  p.  49.  The  washing  and  scnibbing  treat- 
ment to  which  blast  furnace  gas  is  subjected  is  not 
sufficient  to  remove  the  last  traces  of  tar  and  the 
small  amount  left  in  the  gas  interferes  with  its  use 
in  internal  combustion  engines.  G.  Neilson's 
patent  No.  28.508  of  1904  (sel;  this  J..  1900,  115) 
covers  apparatus  designed  to  remove  and  recover 
the  last  traces  of  tar  and  render  the  gas  suitable 
for  use  in  engines.  Keferenco  mav  also  be  made 
to  W.  C.  Neilson's  patent  No.  28,t62  of  1908  (this 
X.  1909.  1079). 

The  following  is  a  chronological  table  of  the 
order  in  which  recovery  plants  were  erected  at 
blast  furnace  works.  As  far  as  possible  the  dates 
refer  to  the  time  of  completion  of  erection.  For 
these  I  am.  indebted  to  ilr.  jrCosh,  Messrs.  R.  and 
J.  Dempster,  Ltd.,  Mr.  John  Gillespie,  and  others. 


obtained  from  the  coal  when  distilled  in  gas- 
works. The  gases  themselves  do  not  seem  to 
have  been  tested  before  the  recovery  plant  was 
erected,  but  when  satisfactory  results  were  not 
obtained  scientific  advice  was  got  and  the  gases 
tested  and  a  satisfactory-  report  obtained,  so  it 
was  assumed  that  the  plant  was  to  tilame  ;  but 
that  was  not  correct,  as  it  has  since  been  trans- 
ferred to  another  worlcs,  where  it  gives  good 
results.  I  am  afraid  that  the  tests  wliich  gave 
satisfactory  results  cannot  have  been  correct ;  at 
any  rate,  I  am  able  to  say  that  many  subsequent 
tests  all  gave  consistently"  lower  results. 

In  conclusion.  I  should  like  to  refer  once  more 
to  the  need  for  a  thorough  chemical  investigation 
of  blast  furnace  tar.  I  mentioned  this  in  the 
paper  read  before  the  West  of  Scotland  Iron  and 
Steel  Institute  in  1902,  but  little  ati-ance  has  been 
rnade  in  the  \\ay  of  obtaining  prodxicts  from  the 
oil  except  that  there  has  been  an  increase  in  the 
quantity  of  phenoloids  extracted  from  blast 
furnace  oil  for  the  manufacture  of  disiiifectants. 
It  would  be  a  small  matter  for  the  makers  of  blast 
furnace  by-products  to  establish  a  central  research 
laboratory  for  the  express  purpose  of  investigating 
the  tar  and  finding  if  there  are  not  in  it  substances 
the  preparation  of  whieh.  or  derivatives  thereof, 
would  be  more  profitable  than  the  selling  of  crude 
tar  and  oil. 


Works. 


Owners. 


Design. 


Erection  completed. 


Qirtsherrie   

Btnlrkirk  

Lagar    

Snmmerlee,  original 
Sommerlee,  altered 
Langloan.  original  . . 
lAngioan.  altered    . . 

Norton  Green 

Oovan   

Coltness    

atotts   

Culder    

Cambrae   

DalmeUington 

(Heiigamock     

CJjrde    

Wishav     

Eglinton    

Penton  

Ardeer  


Wm.  Baird  and  Co 

Wm.  Baird  and  Co 

Wm.  Baird  and  Co 

Summerlee  Iron  Co 

Summerlee  Iron  Co 

R.  Addie  and  Sons 

Langloan  Iron  and  Chemical  Co.,  Lt4. 

R.  Heath  and  Sons,  Ltd 

Wm.  Dixon.  Ltd 

Coltness  Iron  Co.,  Ltd 

Furnace  Gases  Co.,  Ltd 

Wra.  Dixon.  Ltd 

Cambrae  Chemical  Co.,  Ltd 

Dalmellington  Iron  Co..  Ltd 

Glengaruock  Chemical  Co..  Ltd 

James  Dimlop  and  Co.,  Ltd 

Glasgow  Iron  and  Steel  Co.,  Ltd.    . . . 

Wm.  Baird  and  Co.,  Ltd 

Stafford  Coal  and  Iron  Co.,  Ltd.     . . . 
Glengarnock  Iron  and  Steel  Co.,  Ltd. 


Alexander  and  irCosh 
Alexander  and  MTosh 
Alexander  and  M'Cosh 

Xeilson      

Gillespie    

Addie 

Dempster    

Dempster    

Dempster    

Toimg     

Dempster    

Dempster    

Dempster    

Gillespie 

Dempster    

Gillespie 

Gillespie 

Gillespie 

Dempster    

Gillespie 


Oct. 

1882/86 

1884 

1884 

1884 

Sept. 

1901 

1885 

May 

1900 

1885 

1890 

April 

1891 

June 

1891 

Dec. 

1891 

Sept. 

1892 

Jan. 

1893 

Nov. 

1893 

April 

1394 

Dec. 

1394 

Aug. 

1396 

Feb. 

1902 

Mar. 

1903 

It  is  of  interest  to  observe  the  importance  of 
correct  analytical  estimations  as  illustrated  by 
instances  which  I  have  touched  on  in  this  paper. 
In  the  discussion  on  Mr.  Jones'  paper  read  at  the 
Glasgow  meeting  of  the  Iron  and  Steel  Institute 
in  1885,  the  late  Mr.  Heiu-y  Aitken  referred  to 
his  efforts  to  get  the  ironmasters  to  go  in  for  the 
recovery  of  by-products  from  their  gases.  He 
said :  '"  Twelve  years  ago.  Mr.  \\'illiam  Ferrie, 
managing  director  of  the  ilonkland  Iron  Co. 
employed  "two  scientific  experts  who  reported 
Uttle  tar  and  no  ammonia."  .\itken  liimself  was 
not  satisfied  that  this  report  was  correct  but  stated 
that,  ill  the  face  of  the  scientific  report,  he  found  it 
impcssible  to  make  further  progress. 

At  Gartsherrie  I  undei'stand  the  first  tests  were 
not  en'-ouraging,  and  it  was  only  the  certainty  in 
the  minds  of  Alexander  and  M'Cosh  that  catised 
them  to  persevere  with  their  experiments. 

In  a  paper  read  before  the  West  of  Scotland 
Iron  and  Steel  Institute  in  1902,  vol.  9,  p.  125, 
I  gave  an  account  of  the  ditiiculties  encountered 
in  the  case  of  a  plant  put  down  in  the  Midlands 
about  1890.  lu  this  case  there  was  a  considerable 
amount  of  salt  in  the  coal,  the  chlorine  of  which 
acted  detrimentally  on  the  tar  and  possibly  on 
the  ammonia  also, "as  the  yield  of  ammonia  "from 
the   furnace    gases    was    much    lower    than    that 

1  This  J.,  1890, 1120. 


London  Section. 


Meeting   held   at   Burlington   House,    on    Monday, 
June  oth,  1910. 


>IR.    ARTHUR    R.    LIXG    IX    THE    CHAIR. 


THE  ACTION  OF  NITRIC  ACID  ON 
AI-UMINIUM. 

BY    E.    SF.LIGILAX    AND    P.    WILLIAMS. 

In  recent  years  the  iLse  of  aluminium  m  factories 
making  nitric  acid  and  explosives  has  grown  to  large 
proportions,  the  chief  directions  in  wliich  the  metal 
has  found  apphcatiou  being  the  following : — 
1.  For  the  conveyance  of  nitric  acid  in  tanks  or 
by  pipe  lines,  2.  For  storage  and  blending  in 
tanks.  3.  For  carrying  off  fumes  by  means  of 
hoods,  domes,  and  vapour  pipes.  4.  For  the  covers 
of  \-essels.  themselves  not  made  of  aluminium.  5. 
For  the  gigantic  pipe  systems  used  in  the  manu- 
facture of  nitric  acid  from  the  atmosphere. 
6.  For  manv  small  utensQs. 

It  is  therefore  essential  that  the  interaction  of 
aluminium  and  nitric  acid  on  the  one  hand  and  of 
aluminium  and  nitrating  mixtures  on  the  other 
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ehouKl  be  fully  umlerstootl,  and  as  moreover  the 
experience  of  diflerent  factories  which  have  used 
&luniinivini  has  \  arioil  within  wide  limits,  it  has 
become  a  matter  of  urgent  importance  to  establish 
as  far  as  possible  tlie  causes  of  these  divci-gencies. 
The  preat  ditterences  which  have  appeared  in 
practice  are  a  reflection  of  the  conflicting  results 
obtained  by  the  large  number  of  chenxists  who 
have  investigated  this  subject.  Thus  for  instance 
the  following  divergent  statements  may  be  found 
in  the  Uterature  of  this  subject.  (i)  "  Dilute 
sulphuric  acid  and  nitric  acid,  both  dilute  ami 
concentrated,  have  no  effect  upon  aluminium." 
(H.  E.  I?os<oe.  Proc.  Koyal  Inst.,  1S89.  12,  151)  ; 
(ii.)  Sulphuric  acid  and  nitric  acid  act  inuuediatoly 
upon  aluminium  (G.  A.  Le  Roy,  ("hem.-Zcit., 
15,  Rep..  27(1)  ;  (iii. )  ^Uuminium  is  not  attacked  by 
boilinc  nitric  acid  whether  dilute  or  concentrated 
(l)evifle.  Oomptes  rend..  38,  279).  (iv)  100  c.c.  of 
1-35  nitric  acid  at  100=  C.  will  dissolve  1  grm.  of 
aluminium  in  ;-iO  rains.  (Stillman.  J.  Amer.  Chem. 
JSoc.,  19,  711).  Of  all  the  work  done  on  this  subject 
the  most  accurate  appears  to  be  that  of  Lunge  and 
Schmidt  (Z.  angew.  Chem..  1892,  7),  whose  results 
so  far  as  they  i-efer  to  sim.ilar  conditions,  arc  con- 
firmed by  the  present  work.  Lunge  and  .Schmidt, 
however."  conclude  that  aluminiimi  "  cannot  be 
used  in  the  manufacture  of  nitric  acid."  Acworth 
and  Armstrong  also  seem  to  have  correctly  inter- 
preted the  facts  in  their  communication  to  the 
Cliemical  .Society  in  1877   (J.  Chem.  Soc,  1877,  54). 

Whilst  in  the  work  described  in  the  present  com- 
munication the  practical  bearing  of  the  subject  has 
been  continually  kept  iix  mind,  attention  has  been 
concentrated  on  eluuinating  the  sources  of  error 
which  have  made  so  much  of  the  earlier  work  done 
on  this  subject  misleading,  and  it  is  therefore 
hoped  that  a  true  picture  of  the  conditions  has  been 
olitained.  As  in  all  similar  investigations,  the  com- 
plexity of  the  subject  has  grown  rapidly  as  the 
problem  has  been  faced  and  many  conditions 
influencing  the  rate  of  attack  h.ive  been  disclosed 
which  were  not  contemplated  at  the  outset  of  the 
experiments.  Some  of  these  minor  factors  have 
not  been  completely  elucidated,  but  as  they  are  of 
comparatively  small  practical  importance  and  not- 
likely  to  influence  to  any  appreciable  extent  the 
main  conclusions  arrived  at,  it  has  been  thought 
unwise  to  defer  publication  of  the  results  obtained. 

During  the  concluding  stages  of  this  investigation 
there  appeared  an  article  by  A.  TriUat  (Bull. 
Soc.  d'F^ncouragement,  122,  No.  3,  p.  .547)  on  the 
same  subject.  Many  of  Trillat's  conclusions  are 
identical  with  those  of  the  present  authors.  In 
some  cases,  however,  notable  differences  occur, 
whilst  the  basis  for  a  comparison  is  frequently 
missing,  so  that  it  seemed  desirable  to  bring  forward 
the  results  obtained  in  spite  of  Trillat's  publica- 
tion. 

The  main  conclusions  reached  were  the  follow- 
ing : — 

A.  EffeH  of  trmpcTalure.  The  most  important 
condition  affecting  the  rate  of  dissolution  of 
aluminium  in  nitric  acid  is  temperature.  Over 
a  consideralile  range  of  temperature  an  increase 
of  10"  C.  is  sufficient  to  increase  the  rate  of  dissolu- 
tion by  100%.  The  practical  importance  of  this 
factor,  to  which  no  reference  has  heretofore  been 
mafle,  is  %-ery  great.  The  life  of  aluminium 
ves.sels  used  for  the  storage  or  trartsport  of  nitric 
acid  can  be  greatly  increased  where  it  is  possible 
to   keep  the  temperature  down. 

B.  Effect  of  concentration. — Next  to  temperature, 
concentration  plays  the  most  prominent  part  in 
det«rmining  the  rate  of  dissolution  of  aluminium 
in  nitric  acid.  The  most  active  solvents  are 
mixtures  containing  between  20%  and  40%  by 
volume  of  nitric  a^-id  of  1-42  sp.  gr.,  whilst  on  the 
other  hand  some  acids  ma<le  from  the  atmosphere 
and   containing   94-7  %   of   true   nitric   acid    were 


found  to  be  almost  without  effect  on  aluminium. 
A  s;in\plc  of  the  metal  s\ispeuded  in  this  acitl  for 
71  il.ays  lost  only  00004  grm.,  equivalent  to  a 
rate  of  dissolution  of  0015  mgrm.  of  aluminium  per 
100  sq.  cm.  per  24  hours.  The  extreme  inactivity 
of  acid  of  this  strength  is  held  to  account  for  the 
gre.it  success  wliich  has  attended  the  use  of  alu- 
minium transport  vessels  by  the  Norwegian 
makoi-s  of  ritric  acid. 

C.  Impurities  in  the  ytilric  acid. — Contrary  to 
statements  maile  by  other  investigators  (e.g., 
TriUat.  loc.  cil.,  p.  553),  the  presence  of  up  to  005  "(, 
chlorine  in  nitric  acid  was  not  found  to  alTect  the 
rate  of  attack  of  the  latt-er  upon  alumiuiuin. 
Similarly  no  acceleration  could  be  noted  on  the 
addition  of  up  to  001  "o  of  iodine.  On  the  other 
hand  the  presence  of  traces  of  sulphuric  acid  was 
found  to  piomote  the  rate  of  attack.  004%  of 
sulphuric  acid  being  sullicient  to  raise  the  rate  of 
dissolution  from  30  to  62  mgrms.  per  100  sq.  cm. 
per  24  hours. 

D.  Effect  of  oxifles  of  nitrogen. — Tlie  rate  of 
attack  is  increased  by  the  presence  of  the  lower 
oxides  of  nitrogen.  If  the  acid  be  kept  free  from 
such  lower  oxides  the  rate  of  attack  on  aluminiiun 
can  be  reduced  considerably.  The  efl'ect  of  the 
oxides  of  nitrogen  produced  by  the  interaction  of 
nitric  acid  and  alumimum  in  stimulating  the  attac'k 
is  held  to  account  for  the  fact  often  observed  in 
practice  that  dissohition  is  most  rapid  in  crevices 
or  corners  where  the  acid  cannot  cin'ulate  freely 
and  where  such  products  therefore  accumulate. 

E.  The  effect  of  physical  slate  of  the  metal. — The 
effect  of  the  physical  state  of  the  aluminium  is 
considerable,  the  metal  being  attacked  very  much 
more  readily  when  amorphous  than  when 
crystalline. 

F.  The  composition  of  the  metal. — Tlie  composi- 
tion of  the  metal  is  of  very  much  smaller 
importance  than  has  heretofore  been  assumed  to 
be  the  case.  Nevertheless  the  purer  metal  is 
generally  the  most  resistant  to  the  attack  of  nitric 
acid. 

G.  JMi.red  acids. — Mixed  nitric  and  sulphuric 
acids  attack  aluminium  very  much  more  rea<lily 
than  pure  nitric  acid,  and  the  statements  to  the 
contrary  to  be  found  in  the  literature  of  the  subject 
are  erroneous  {cf.  Guttmann,  this  Journal,  1896, 
15,  850). 

H.  Uniformitii  of  the  action. — The  attack  by 
nitric  .acid  on  aiuniinium  sheet  of  high  quality  is 
absolutely  uniform  and  during  the  present 
investigation  no  instance  of  local  action  or 
"  pitting  "  has  been  observed. 

In  addition  to  the  conclusions  recited  above 
and  which  are  all  of  technical  importance,  certain 
observations  have  been  niade  which  are  less  of 
practical  than  of  scientific  interest.  Only  very 
short  reference  will  be  made  to  these  observations 
here  as  they  will  fonn  the  subject  of  separate 
communications. 

/. — It  has  been  stated  that  in  the  crystalline 
form  brought  about  by  annealing  aluminium 
is  more  resistant  to  attack  by  nitric  acid  than  in  the 
amorphous  or  unannealed  form.  The  observation 
has  lieen  m.ade  that  a  partial  change  to  the  more 
resistant  form  is  l<rougbt  about  by  exposure  for  a 
few  hours  to  a  temperature  of  125"  C..  hut  that 
by  a  longer  expos\ire  to  thus  temperature  metal 
loses  its  coniparative  immunity  from  attack.  A 
similar  change  to  the  more  resistant  form  has  been 
obsf-rvod  to  commence  at  a  temperature  as  lo"!  *? 
100' C.  Moreover,  it  has  also  been  notijed  that 
metal  which  has  been  freshly  annealed  at  540'  C  w 
more  resistant  to  atta<k  than  metal  which  has 
been  allowed  to  stand  for  about  ten  days  after 
annealing.  These  observations  cast  some  doubt 
upon  the  sufYiciencv  of  the  accepted  explanations 
of  the  changes  which  take  place  on  annealing. 
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.7. — Purinp  tlie  coiii'se  of  the  experiments  made 
the  exi.steiuo  liius  In'cn  cstiiMishod  of  a  number  of 
hydrates  of  jihiniininm  nit  rat  (>  heretofore  un- 
recorded. Tlie  sciliiliilities  of  tliese  hydrates  in 
jiitric  acid  of  rt2  and  I-.")  sp.sr.  have  lieen  deter- 
mined and  foinid  to  be  extremely  small. 

Experimental. 

The  metal  used  for  the  experiments  was.  unle.ss 
otherwise  stated,  in  the  form  of  thin  rolled  strips 
O-.T  mm.  thick,  70  x  25  mm.  in  size.  In  order  to 
eliminate  any  discrepancies  due  to  the  physical 
state  of  the  metal  all  (he  samples  were  in  the 
earlier  slaves  of  the  work  carefully  annealed  at 
410°  C.  Ivater  on  it  was  found  that  this  was  not 
sufficient  to  ensure  uniformity  owing  to  changes 
which  were  observed  to  take  place  in  the  metal 
after  annealing.  In  the  uiajority  of  cases  the 
differences  due  to  this  property  are  not  large 
enough  to  atTect  the  results  obtained.  ^Miere 
this  is  not  the  case  special  precautions  \\ere 
subsequently  taken. 

After  being  annealed,  unless  otherwise  stated, 
the  samples  were  cleaned  by  immersion  in  warm 
.5"o  caustic  soda,  washed  with  water,  plunged  into 
warm  nitric  acid  (I  vol.  of  acid  of  sp.gr.  1-12  to 
1  vol.  of  water),  again  washed,  and  finallv  dried  in 
an  air  bath  at  100°  to  120^  C. 

The  numerical  results  are  all  given  as  milli- 
grammes of  alunainium  dissolved  per  24  hours  per 
100  sq.  cm.  This  is  termed  the  "  Rate  of 
dissolution"  (R.D.)  throughout.  Owing  to  the 
many  causes  of  variation  the  figures  given  mu.st 
not  be  taken  too  literally.  They  are,  however, 
considered  to  represent  A\'itli  sufficient  accuracy 
for  pi'actical  purposes  the  effect  of  conditions  in 
connection  with  which  they  .are  used.  In  most 
cases  the  figures  are  arrived  at  by  averaging  a 
large  nuniber  of  determinations. 

The  den,sity  of  each  sample  of  nitric  acid  used 
in  the  experiments  was  determined  .and  the 
percentage  of  true  HXO  3  calculated  from  the  tables 
of  Lunge  and  Rey,  due  allowance  being  made  for 
the  NjOj  present. 

In  view  of  the  importance  of  concentration  and 
the  fact  that  the  stronger  acids  are  very  hygroscopic, 
the  experiments,  unless  otherwise  stated,  were 
carried  out  in  glass  stoppered  bottles.  Sometimes 
even  this  precaution  was  not  sufficient  to  prevent 
iilution  of  the  acid  and  in  such  cases  the  experi- 
ments were  conducted  in  scaled  tubes. 

The  numerical  results  at  first  obtained  were 
Umost  always  very  irregular,  but,  as  the  experi- 
nents  proceeded,  the  rates  of  dissolution  became 
nore  uniform  and  better  agreement  was  noted 
between  duplicate  samples.  This  was  ascriljed 
X)  irregidarities  of  surface  which  tend  to  disappear 
IS  dissolution  proceeds.  From  the  practical 
xiint  of  view  the  initial  effect  of  an  acid  upon  a 
lurface  is  of  no  consequence,  so  that  where  it  was  of 
mportance  to  simulate  practical  conditions  the 
curse  adopted  was  to  continue  the  weighings 
mtil  regular  conditions  obtained  and  then  to 
vplace  the  samples  in  fresh  acid.  By  this  means 
onditions  similar  to  those  met  with  in  practice 
vere  attained. 

The  capacity  of  the  bottles  used  was  165  c.r., 

he  amount  of  acid  used  being  about  130  c.c.     As 

oon  as   the   importance   of   small   variations   of 

emperature    had     been    established    it    became 

ssential  to  work  in  a  thermostat,  and  as  it  was 

esirod  to  carry  out  the  experiments  at  not  more 

ban  20°  C.  whUst  theu.se  of  ice  was  impracticable, 

water  cooled  thermostat  was  constructed.     The 

rrangement ,  which  appears  to  be  novel  in  some 

wpects,  is  shewn  in  Fig.  I. 

The  thermostat  consists  essentially  of  an  outer 

essel.  A.  and  of  an  inner  vessel,  B,  which  contains 

be  usual  form  of  gas  regidator  and  stirrer  and 

erforated  tray  on  which  the  bottles,  etc.,  rest. 


The  outer  vessel  is  itself  formed  of  an  inner  and 
an  outer  wall  and  is  closed  at  the  top.  Water 
from  the  main  is  allowed  to  run  into  the  vessel,  A, 
by  the  funnel,  C,  and  to  escape  by  the  overflow,  D. 
In  addition  to  the  overflow,  1),  a  number  of  small 
holes  are  punched  in  the  outer  casing  of  A  by 
which  water  escapes  and  flows  over  tlie  oviter 
surface,  which  is  encased  in  some  fabric  such  as 
butter  muslin.     In  hot  weather  evaporation  of  the 


Fig.  I. 

film  of  water  thus  produced  assists  in  keeping 
down  the  temperature  of  the  water  in  A.  The 
whole  apparatus  stands  in  a  tray,  E,  provided 
with  an  overflow.  Between  A  and  B  an  air  space  is 
provided  in  order  to  avoid  sudden  fluctuations  of 
temperature.  B  may  therefore  be  considered  as 
standing  in  a  room  of  approximately  constant 
temperature.  A  small  piece  of  tube,  F,  is  sweated 
into  the  bottom  of  A  tlu'ough  which  the  heating 
pipe,  G,  passes  loosely.  G  is  sweated  into  the 
bottom  of  B  and  rises  above  the  water  level.  It 
carries  the  products  of  combustion  of  the  controlled 
pinhole  burner,  H.  This  apparatus  gives  very 
satisfactory  results,  and  it  was  found  practicable 
to  keep  the  temperature  within  0-1°  C.  of  20°  C. 
except  on  three  or  four  days  in  1914  and  with  no 
exception  in  ?.915.  The  temperature  can  be 
maintained  within  3'  C.  of  the  temperature  of  the 
water  in  the  mains  so  long  as  the  room  temperature 
does  not  exceed  the  thermostat  temperature  by 
more  than  2'  or  3°.  Even  a  higher  room  tem- 
perature would  not  be  injurious  if  a  suitable  cover 
to  the  thermostat  were  used. 

Series  A. 
The  effeel  of  temperalure. — The  experiments  in 
this  series  were  carried  out  with  amiealed_ metal 
having  the  following  composition  :  .Si,  0-t5  ;  Fe, 
0-45  ;  Cu,  000  ;  Al  (by  diff.),  OOlCo.  The  acid 
used  was  a  commercial  sample  haring  a  density 
of  1-4193.  (N.B. — This  and  all  subsequent 
densities  are  referred  to  15°/4°  in  vacuo.)  Up  to 
a  temperature  of  20°  C.  the  experiments  were  made 
in  stoppered  bottles.  From  30°  C.  upwards  the 
time  of  exposure  was  very  much  reduced  so  that 
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the  experiments  could  t>e  niade  without  danger 
of  dilution  in  a  fiask  containing  about  1  litre  of 
the  acid.  The  siuiie  aoid  was  used  throughout. 
The  re.sults  are  given  in  Table  I. 

Table   I. 


Temp. 

lime  of 

exposure. 

Rate  of  dUsolutioD. 

O'C. 

41  hours 

5-5 

»,. 

216 

13 

20  „ 

.        24 

4S 

30  „ 

o 

110 

-iO,, 

.) 

206 

50  „ 

■> 

4S3 

60  „ 

1 

92" 

70  „ 

1 

1770 

80., 

1 

3430 

90.. 

i 

6300 

100., 

* 

10750 

110,, 

i 

15800 

120,, 

1/5 

21000 

Series  r>. 

Effect  of  concentration. — The  experiments  of  this 
series  were  carried  out  «-ith  annealed  metnl 
conUiining  0-21  %  Si,  019%  l''e.  000%  Cu.  The 
temperature  was  20^  C.  thi'»)ugliout.  The  numeri- 
cal results  are  given  in  Table  II. 

Table  II. 


22,000 


0'  C.  10°  20°   30°  40°   50°   C0°  70°    80° 
FIQ.  II. 


90°  100°  110°  120° 


Visible  evolution  of  gas  first  occurred  at  80°  C. 
The  rates  of  dissolution  and  their  logarithms 
have  been  plotted  in  Fig.  II.,  from  which  it  will 
be  seen  that  between  20°  C.  and  00'  C.  the  latter 
lie  practically  in  a  straiglit  line.  At  the  iiighest 
temperatures  tlie  curve  changes,  possil)ly  owing 
to  the  very  rapid  evolution  of  gas  from  the  surface 
of  the  metal.  A  sindLar  experiment  made  with 
metal  containing  0-21%  of  silicon  and  019%  of 
iron  gave  exactly  analogous  results.  Moreover, 
similar  condition.s  were  found  to  obtain  with  acid 
of  ]  5  sp.gr.  and  dilute  acid  containing  22  "„  IIXO3. 
In  the  latter  case,  however,  there  was  one  anom- 
alous factor  which  is  still  the  subject  of  investig- 
ation. 


Composition  of  acid. 


%HNO, 


Approxi- 
mate % 
by  vol.  o( 
1-42  acid. 


Remarl<9. 


B.D. 


1-6245 

99—100 

Acid  prepared  by  distil- 
ling furaiug  acid  under 
reduced  pressure  on  to 
alumtniunt  contained  in 
a  tube  whidi  was  sub- 
sequently sealed. 

Oil 

1-5047 

96-1 

Acid  prepared  from  the 
atmosphere  containing 
0-22°t,N'-O,  &  0-007% 
H,SO.. 

0-4 

1-508 

90-8 

-      ' 

Commercial  fuming  con- 
taining 2-05';oX,O,  & 
no  H.SO,. 

S 

1-496 

89-0 

Another"  sample  of  coral, 
fuming  containnig 
0-009"„H,SO,  <t 

1-Ii3»a  XjO,. 

10 

1-4193 

69-6 

Coral.  1-42  acid  contain- 
ing 0-007%  HjSO,. 

■30 

1-350 

55-8 

75 

4U 

1-256 

40-7 

50 

55 

1-133 

22-2 

23 

70 

1-032 

9-3 

10 

SO 

1-024 

4-4 

D 

20 

From  these  figures  it  will  >)e  seen  that  the  actiun 
of  cold  nitric  acid  on  aluminium  is  at  a  maximum 
when  the  acid  contains  about  22 °i  of  true  nitric 
acid,  equivalent  to  one  volume  of  1-42  sp.gr.  acid 
to  three  volvimes  of  water.  Experiments  showed 
that  this  maximtim  is  bv  no  means  a  sharp  one 
but  that  it  extemh?  from  about  13  °„  to  27%  of 
true  nitric  acid. 

The  results  obtained  with  acids  of  higher  con- 
centration call  for  some  remark.  This  part  of  the 
table  shows  a  good  deal  of  irregularity,  anil 
therefore  a  short  series  of  experiments  was  maile 
to  determine  the  effect  of  change  in  concentration 
by  adding  small  quantities  of  water  to  an  acid  oi 
known  composition.  Tlie  acid  used  was  a  sanipl' 
prepared  from  the  atmosphere  and  containin;; 
94-7°^  HXO3,  0-37%  N.O,  and  0008%  HsSO. 
The  following  figures  were  obtained  : — 

Table  IIa. 


%HXO.. 


R.D. 


94-7 

92 

90 

88 


1-5 

7-2 

12-6 

10-6 


It  will  be  seen  that  with  acid  of  such  high  coDi 
centration  the  effect  of  the  addition  of  even  ver 
small  quantities  of  wafer  is  verv  great  indeed 
but  the  (igures  in  Talde  IIa.  do  not  at  first  sigh 
agree  with  those  in  tlie  previous  table.  I' 
howe^■er,  it  is  Ijorne  in  mind  that  it  is  the  pe; 
centage  of  water  wliich  is  the  determining  facte 
and  if  the  rate  of  dissolution  is  tlieretore  plotte 
against  the  percentage  of  water  in  the  variou 
mixtures,  the  smooth  curve  shown  in  Fig.  Ill-  ' 
obtained.  , 

It  will  he  noted  tliat  acid  prepared  h'O'J'  J^'' 
atmosphere  and  containing  90-1  "o  of  true  II>f 
a  sample  of  which  was  ol)taine<l  by  the  courte-^ 
of   The    Norsk    llvdro    Elektrisk    Kvaelstotakti' 
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selskab,  is  extraordinarily  inactive  \vith  respect 
to  its  solvent  aitimi  i)n  aliiminiiiin.  Small 
though  the  rate  of  tliisolutiou  of  the  metal  in  this 
acid  is,  the  figure  ijiven  does  n<  t  fully  represent 
the  tacts.  After  immersion  in  such  acid  for  about 
three  days  a  bro^vn  film  forms  on  tlie  surface  of 


I 

a" 

bis 

il3 

tl2 

o 

2" 
lio 

i» 

"   7 

i: 

«   3 

I' 


fOMiNG    ACID      X 
^NORWEGIAN   ACID    O 
^NORWEGIAN  ACID.OILUTEO   .» 


0    1 


5     6      7      8      9    10    11   12  13%  H.O. 
FIQ.  lU. 


the  metal  and  thereafter  the  rate  of  dissolution 
falls  away  to  l,'8th  of  its  former  value.  In  faicfc 
if  care  be  taken  to  prevent  dUution  of  the  acid 
the  reaction  may  be  said  to  cease.  .A.  strip  of 
alumimum  containing  0-l.")'^o  Si  and  0-15 °i  Fe 
which  was  exposed  for  71  days  at  20°  C.  to  the 
action  of  "  atmospheric  "  nitric  acid,  the  density 
of  which  was  1-5019.  and  which  contained  0-37% 
N5O,,  g-t'-Ou  true  HNO3,  and  OOOSOq  H-SO^.  lost 
omy  0  0004  grm.  during  the  whole  period.  This 
is  equivalent  to  a  loss  of  0  015  mgrm.  per  100 
sq.  cm.  per  24  hours.  At  the  end  of  the  experi- 
ment the  metal  was  covered  with  .a  well-marked 
iridescent  film.  As  to  the  nature  of  tliis  film,  it 
may  be  suggested  that  it  consists  of  silicon  left 
exposed  by  the  solution  of  the  aluminium  in  the 
early  stages  of  the  interaction,  or  of  a  film  of 
passive  iron  derived  from  the  same  source.  Its 
formation  has  been  observed  in  samples  of  nitric 
acid  of  1-5  .sp.gr.  containing  0  05%  of  11^80,. 
Dilution  of  these  acids  not  only  prevents  the 
formation  of  the  film  but  also  causes  its  dis- 
appearance if  already  formed.  Tlie  film  also 
disappears  if  the  acid  containing  H.SO,  is  re- 
placed by  acid  of  the  same  strength  which  is  free 
from  this  impurity. 

Series  C. 

.  Influence  of  impurities  in  the  nitric  acid. — The 
influence  of  the  presence  of  small  quantities  of 
chlorine,  iodine,  and  sulphuric  acid  was  examined. 
The  effect  of  the  dissolved  oxides  of  nitrogen 
appeared  from  the  experiments  of  series  D. 

The  method  adopted  was  to  add  to  the  nitric 
*?>a  weighed  quantities  of  the  potassiiun  salt 
of  the  acid  under  investigation.  Bv  this  means 
It  was  possible  to  add  the  verv  small  quantities 
required    with    sufficient    accuracv    and    without 


dilution  of  the  nitric  acid.     The  numerical  results 
are  given  in  the  following  tables  : — 

T.\BLE    III. 

Chlorine. 

Metal  iLsed.    Si 0-45%  Fe 0-45%  Cu 0-00.    Annealed. 

.\cid  used.     Commercial  acid,  sp.  gr.  1'42. 

Temp.  20°  C. 


Chlorine     added     as 

percentage  of  acid 

R.D. 

0 

42 

0-0005 

40 

0-003 

42-6 

0-05 

42-1 

T.^BLE   IV. 

Iodine. 

Jletal  used.     Si  0-21%  Fe  0-19%  Cu  0-00.     Hard. 

.-Void  used.    Commercial  acid  sp.gr.  1-42. 

Temp.     20-0"  C. 

Iodine  added  as  per- 

centage of  acid 

R.D. 

•0 

64 

0-01 

64 

Table  V. 
Sulphuric  acid. 

Metal  used.     Si  0-21%  Fe  0-19°^  Cu  0-00. 

Acid  used.    Pure  redistilled  3p.gr.=  1-426.   H.SO,  =  0-0006%. 

HXO,  =  71-2%.  Temp.  20="C. 


H.SO,  as  per- 
centage of  acid. 


Metal  hard 
E.D.* 


Metal  annealed 
R.D. 


0-0006 

35 

27 

0-01 

48 

33 

0-02 

55 

41 

0-04 

66 

47 

*  The    metal   was   cleaned   and   dried    at   temperatures   not 
exceeding  40"  C. 

From  these  tables  it  is  apparent  that  no  aocerlera- 
tion  in  the  rate  of  atta,ck  can  be  ascribed  to  the 
presence  of  chlorine  or  iodine  in  the  quantities  in 
which  they  niay  normally  occur  in  nitric  acid.  Ijut 
that  traces  of  sulphuric  acid  may  readily  double 
the  i-ate  of  attack  by  nitric  acid  of  1-42  specific 
gravity  upon  both  hard  and  annealed  aluminium. 

In  the  case  of  acid  of  1-5  sp.  gr.  a  similar  Increase 
due  to  the  addition  of  005  %of  s^ilphuric  acid  has 
not  been  observed.  This  fact  may,  however,  be 
connected  with  the  formation  of  a  film  on  the 
surface  of  the  metal  as  described  above. 

Series  D. 

Effect  of  products  of  the  interaction. — If  a  sample 
of  aluminium  be  immersed  in  a  limited  amount 
of  nitric  acid  in  a  closed  vessel  and  removed 
periodically  for  weigliing,  it  wiU  be  found  that  the 
rate  of  dissolution  gradually  increases,  although 
the  rise  is  not  always  uniform  and  in  some  cases 
appears  to  be  preceded  by  a  slight  decUne.  The 
increase  in  the  rate  of  dissolution  can  only  be  due 
to  accumulation  of  the  products  of  the  reduction 
of  the  nitric  acid,  because  experiments  have  shoA\Ti 
that  the  aluminium  nitrate  formed  at  the  same 
time  is  without  effect  upon  the  rate  of  dissolution. 
The  following  experiment  demonstrates  the 
accuracv  of  this  statement. 

The  ruetal  used  contained  0-45  %  Si,  0-45  %  Pe, 
and  was  free  from  copper. 

Tliree  samples  of  nitric  acid  were  used  : — 

(a)  Conamercial  1-42  acid  sp.gr.   1-4244.   NjOi 

(6)  The  above  into  which  had  been  passed 
N,Oi  prepared  bv  heating  lead  nitrate:  sp.gr. 
1-4255.     X..O1  0-5"7°b- 
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((•)  "  n  "  which  had  been    freed  from  NjO,  by 
the  addition  of  O-o  ^:rm.  urea  to  150  o.c.  of  acid. 
The  results  Jire  shown  in  Table  VI. 

Tabijr  YI. 


A. 

B. 

C. 

Dilation  of 

Aciil  OOD- 

exix;riment 

Ordinary 

Uining 

Acii 

free 

Remarks. 

in  davs. 

acid. 

additional 

from 

X 

0.. 

X 

.o,. 

1 

R.D.  =  48 

R.D. 

=  60 

R.D. 

=  40v 

2 

51 

61 

-"1 

i 

52 

61 

40' 

4 

55 

— 

38 
39  V 
40 

8 

59 

63 

Add 

10 

62 

63 

colourless 

13 

62 

63 

41 

14 

63 

62 

40 

17 

63 

61 

41 

23 

62 

60 

52 

Acid  yellow 

It  will  be  noted  that  in  the  first  case  the  rato  of 
dis-'sohition  was  only  7.5  °o  of  that  in  the  second 
case  liut  that  it  i\>.se  rapidly,  whilst  in  case  B 
only  a  slight  ri*e  took  place. 

After  about  13  days  the  rate  of  dissolution  was 
practically  identical  in  both  cases.  The  subse- 
quent small  decline  in  case  B  has  not  been  explained. 
After  the  experiment  acid  A  contained  0-9.5% 
of  X.O,  whilst  acid  B  contained  1-3 "o-  ^n  the 
case  of  C  the  rate  of  dissolution  remained  constant 
and  low  until  the  urea  was  exhausted  when  rapid 
increase  conmienced. 

Series  E. 
Physical  stale. — The  rate  of  dissolution  of  hard 
worked  aluminium  was  found  to  be  considerably 
greater  than  that  of  the  same  sample  when 
annealed.  This  is  in  agreement  with  the  general 
rule  according  to  wJiich  amoi-phous  forms  of 
metals  arc  more  readily  soluble  than  crystalline 
forms.    The  following  figures  illustrate  this  point  : 

T.A^BLE   VII. 

Composition  of  metal      Si  0-21%.  Fe  0-19%.  Cu  0-00. 

Density  of  acid     1-4244 

Time  of  exposure     23  days 

Rate    of   dissolution    of   bard- 

worlied  met.al    55-25  • 

Ditto  after  annealing  at  440°  C.      40-9 
I 

*  The  metal  was  cleaned  and  dried  at  temperatures  not 
exceeding  40°  C. 

As  stated  above,  various  minor  factors  were 
observed  during  the  experiments  on  this  subject 
which  influence  the  rate  of  dis.solution.  but  as  they 
are  not  of  such  magnitmle  as  to  lie  of  any  practical 
importance  no  further  reference  will  ^}e  made 
to  them  here. 

In  connection  with  these  experiments  some 
determinations  were  made  of  the  rate  of  dis- 
solution of  cast  aluminium.  Plates  cut  from  an 
ingot  of  similar  composition  to  the  .sample  used 
for  the  previous  experiment,  showed  a  higher 
rate  of  attack  and  it  was  especially  noticeable 
that  the  rate  increased  continuously  for  a  long 
period.  This  is  ascribed  to  the  open  structure 
of  cast  aluminium  compared  with  wrought. 

Serie.s  l-". 

Compoaition  of  the  metal. — In  order  to  deter- 
mine the  effect  of  the  composition  of  the  aluminiimi 
upon  its  rate  of  dis.solution  in  nitric  acid,  a  series 
of  experiments  was  ma<le  upon  ilitt'erent  samples 
chosen  so  that  their  composition  should  correspond 
as  clo.sely  as  po.ssiblo  to  the  various  grades  found 
in  commerce.  Whilst  ver>-  little  difference  in  the 
rate  of  attack  was  found  in  the  case  of  high  purity  . 
metal  of  varj-ing  composition,  such  difl'erences  as 
were  found  were  irregular  and  could  not  be  simply 
explained.  Thus  for  instance  the  rate  of  dis- 
solution of  metal  containing  016%  Si  and 
0-29%  Fe  was  always  found  to  be  lower  when  the 


metal  was  annealed  than  that  of  metal  containing 
0-21  "o  Si  and  OlO^o  !■>.  Init  when  both  samples 
were  hard  this  ivlation  was  reversed. 

In  general  the  effect  of  pvirity  was  found  to  be 
far  smaller  than  was  anticipated,  even  a  metal 
containing  l"l"o  Si,  l-3"oIV.  and  0-3 "„  Ou  only 
showing  a  rate  of  dissolution  about  dotibje 
that  of  the  purest  sjxmple  examined.  Table  VI II. 
gives  the  numerical  i-esvilts  obtaineil  with  con- 
centrated acid. 

Table  VIII. 

Acid    used.    Commercial    1-42.     Sp.    gr.    1-4191.    HNO,   69-6% 
H,SO,0-023%.  X,O,lessthan0-01%.    Time  of  exposure  120  hours. 
Temperature  20°  C. 


Composition  of  metal. 


R.D. 


Fe 


Cu 


Metal  annealed 

at  450°  C.  for 

6  hours. 


Metal  hard 
rolled.' 


0-13 

0-14 

0-00 

37-5 

60 

0-21 

0-19 

0-00 

45-7 

61-5 

0-16 

0-29 

0-00 

38-4 

64-5 

0-45 

0-45 

0-00 

50-3 

66-8 

1-4 

1-3 

0-30 

81-0 

•  The    metil   was   cleaned   and   dried   at   temperatures   not 
exceeding  40°  C. 

A  similar  series  of  expei-iments  conducted  with 
dilute  nitric  acid  gave  analogous  results.  Here 
also  very  small  differences  were  ol>served  in  the 
case  of  the  purer  samples  of  metal  although  the 
results  were  more  regular. 

TaVile  Xo.  IX.  gives  the  numerical  results 
obtained. 

Table  IX. 


Composition  of  metal. 

Composition 

Length  of 

Rate  of 

of  acid. 

exposure. 

dissolution 

Si 

Fe 

Cu 

1  vol.  1-42 

% 

% 

% 

acid  to  2 

71-6 

.0-13 

0-14 

0-00 

vols,  water  ; 

69  hours 

71-2 

0-21 

0-19 

0-00 

sp.  gr. 

75-7 

0-16 

0-29 

0-00 

M765. 

72      „ 

84-5 

0-45 

0-45 

0-00 

H\0,= 

127 

1-4 

1-3 

0-30 

28-8% 

Finally  a  series  of  experiments  was  ma<le  in 
order  to  determine  the  effect  of  copper  present  as 
an  impurity  in  the  aluminium.  The  results  are 
shown  in  Table  X. 

Table  X. 

Acid  used,  sp.gr.  1-4198.     Exposure  120  hours. 


Composit 

ion  of  sample. 

Rate  of  dissolution. 

Si       i 

Fe 

Cu 

% 

% 

% 

0-13 

0-14 

0-00 

42 

0-14 

0-14 

0-02 

42-5 

0-13 

0-13 

0-90 

43 

It  will  be  seen  that  nearly  1%  of  copper  has 
practically  no  effect  upon  the  rate  of  dis.solution 
of  aluminium  in  concentrated  nitric  acid. 

On  repeating  this  experiment  with  dilute  acid 
the  results  shown  in  Table  XI.  were  oljtained. 

Table  XI. 

Rata  of  ' 
dluolutloD 


Composition  of  sample. 


Composition 
of  acid. 


Si 

Fe 

Cu 

% 

% 

% 

0-13 

0-14 

0-00 

0-14 

0-14 

0-02 

0-13 

0-13 

0-90 

1  vol.  1-42 
to  2  vols. 

water, 
sp.  gr. 

1-7775 
29%HN0, 


Length  of 
exposure. 


72  hours 


62-5 
87 
127-8 
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Fi'oin  tliese  figures  it  will  be  seen  that  the 
presence  of  copper  as  an  impurity  in  the  aliiiuinium 
13  much  miue  injurious  wlxore  the  metal  has  to 
resist  the  action  of  dilute  nitric  acid  than  in  cases 
whei-e  it  is  only  exposed  to  attack  by  concentrated 
acid. 

Seriks  G. 

Mijrfil  acids. — A  scries  of  expeiiments  was 
made  \\  ith  mixtures  of  nitric  and  sulphuric  acids 
varyinir  from  100  °o  of  the  former  to  ](iU°o  of  the 
latter.  In  addition  a  few  typical  nitrating  mixtures 
were  examined  with  reference  to  their  action  on 
aluminium.  These  experiments  were  not  carried 
out  in  the  thermostat  as  no  great  lefinement 
appeared  to  lie  necessary.  Therefore  the  results 
ODtained.  wliilst  strictly  coniparalde  with  one 
another  in  each  series,  are  not  directly  comparable 
with  those  given  for  nitric  acid  alone  in  other 
parts  of  this  paper.  The  experiments  were  made 
with  nitric  acid  of  1-42  sp.gr.  and  also  with  fuming 
acid. 

Table  XII. 

Aluminium  used.  Si  0-15,  Fe  0-14,  Cu  0-02%.  Nitric  acid 
aaed,  sp.gr.  1-42.  Sulphuric  acid  used,  commercial  98%. 
Suntion  oi  experiment,  20  hours.    Temperature,  about  11°  C. 


H,SO,%  by  vol. 

HNO,%  by  vol. 

Rate  of  dissolution. 

100 

122 

90 

10 

174 

80 

20 

176 

70 

30 

179 

«0 

40 

179 

SO 

50 

176 

40 

60 

169 

80 

70 

154 

20 

80 

116 

10 

90 

74 

~~ 

100 

15-5 

Table  XIII. 

Aluminium  used.  Si  0-15.  Fe  0-14,  Cu  0-02%.  Nitric  acid 
BMd,  sp.gr.  1-5.  Sulphuric  acid  used,  commercial  98%. 
Duration  of  experiment,  20  hours.    Temperature,  about  11°  C. 


HiSO,%  by  vol. 


100 
90 
80 
70 
60 
SO 
40 
30 
20 
10 


HXOj%  by  vol.       I  Rate  of  dissolution. 


10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


92 

126 

125 

120 

117 

114 

109 

95 

73 

29 

4 


It  will  lie  seen  that  both  in  the  case  of  nitric 
acid  of  1-42  sp.gr.  as  with  acid  of  1-5  sp.gr.  the 
addition  of  loo^of  sulphuric  acid,  far  from  reducing 
the  rate  of  dissolution,  augments  it  verv  largelv. 
Similarly  the  addition  of  10  ",,  of  nitric  acid  is  seen  to 
increase  th^  action  of  the  sulphuric  acid.    Earlier 


views    expressed    in    literature    on    this    suliject 
according  to  which  the  action  of  mixed  acids  on 
aluminium  was  smaller  than  that  of  either  com- 
ponent of  the  mixture,  must  therefore  be  discarded. 

Table  XIV. 

Aluminium  used.  Si  0-21,  Fe  0-19.  Cu  0-00%   annealed.    Nitric 
»dd  used,  sp.gr.  1-508.      HSO,  90-8%,  X.O,  2-6°„.     Sulphuric 
icid  used,  sp.gr.  1-8415.     H,SO.  97-7%.    Temperature,  20°  C. 

Composition  of  mixture.                  Rate  of  dissolution. 

HiSp, 
70 

ra-8 
u 

HXO,. 

21 
17-3 
17-4 

H.O. 

% 

9 

10-5 

21-6 

360 
380 
440 

Finally  experiments  were  made  with  tliree 
mixtures  repre.senting  a  nit  rating  acid,  a  spent  acid, 
and  the  washings  from  the  latter.  The  results  are 
given  in  Talde  XIV. 

Conthision. 

The  practical  conclusion  to  be  drawn  from 
the  experiments  desciibed  in  this  communication 
is  that,  as  the  authors  have  frequently  pointed 
out,  aluminium  can  be  \ised  with  great  advantage 
for  dealing  with  strorg  nitric  acid  provided  that 
the  latter  be  cold  and  provided  that  (he  plant 
or  a])par.itus  be  suitably  designetl.  I'\)r  hot  nitric 
acid  of  any  concentration  alumitiium  can  have 
but  ii  very  limited  life.  Dilute  nitric  acid  if  cold 
could  in  many  cases  be  handled  in  aluudnium  with 
success,  although  the  life  of  the  ahmiinium  will 
not  be  so  long  as  where  the  metal  is  exposed  only 
to  the  action  of  the  strong  acid.  Owing  to  the 
higher  rate  of  attack  by  dilute  lutric  acid,  storage 
and  transport  tanks  after  being  emptied  should 
cither  be  thoroughly  washed  out  or  so  sealed  that 
moisture  cannot  get  in  and  so  dilute  the  acid  which 
remains  in  the  tank.  Finally  aluminitnn  should 
only  be  used  with  great  caution  for  handhng  mixed 
acids,  and  where  aluminium  covers  and  domes  are 
used  above  vessels  containing  such  mixtures  care 
should  be  taken  to  prevent  splashing  of  the  contents 
upon  the  aluminium. 

The  writers  desire  to  express  their  thanks  to 
Mr.  English  of  Messrs.  Spencer  Chapman  and 
INIessel.  Ltd.,  and  to  the  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab  of  Kristiania  for 
assisting  them  to  secure  suitable  samples  of  nitric 
acid,  and  to  3Iessrs.  Brislee,  Jack,  and  Jlurray- 
Morrison  for  valuable  help  in  the  selection  and 
preparation  of  the  aluminium  used  in  these  experi- 
ments. 

Discrssiox. 

Prof.  HoDGKixsox  said  that  he  had  also  noticed 
the  bro^^ni  deposit  formed  by  the  action  of  nitric 
acid  on  aluminium.  The  sanie  kind  of  deposit 
was  obtained  by  the  action  of  caustic  soda,  say 
20  °o  sodium  hydroxide  solution.  Its  formation 
practically  stopped  the  evolution  of  hydrogen. 
It  contained  silicon  and  also  iron. 

Professor  H.  E.  Ahmstroxc;  asked  what  was 
Dr.  Seligmau's  view  with  regard  to  the  protection 
of  aluminium  from  the  action  of  nitric  acid.  He 
supposed  that  aluminium  was  really  very  attackable 
bv  nitric  acid.  The  figures  showed  clearly  enough 
that  addhig  an  extra  quantity  of  nitrogen  peroxide 
produced  an  effect ;  but  he  did  not  think  the 
figures  in  the  C  column  should  be  taken  as  showing 
what  the  effect  was  in  the  aljsence  of  nitrous 
compounds.  The  acid  Dr.  .Seligman  used  presum- 
ably always  contained  a  small  aniount  of  nitrous 
compounds.  Ijecause  there  was  a  low  rate  of 
action  until  all  the  urea  was  used  up.  Therefore 
nitrous  compoi-uds  were  being  produced  through- 
out and  were  present  throughout,  though  in  less 
quantitv  when  urea  was  there.  In  the  absence 
of  nitrous  compounds  there  would  probably  be  no 
action.  He  was  inclined  to  think  there  was 
protection  atTorded  by  some  coating  of  oxide, 
particularlv  in  view  of  what  had  been  said  as 
to  the  wav" copper  interfered  and  promoted  action. 
If  Dr.  .'^cligman  continued  the  experiments,  he 
hoped  he  would  investigate  the-  action  of  caustic 
soda  on  aluminium  and  the  beha^  iour  of  aluminium 
couples ;  al.'io  what  the  effect  would  be  of  couphng 
up  aluminium  under  ditlerent  conditions  wth 
a  negative  naetal  such  as  platinum.  It  was  a  great 
pitv  that  thev  could  not  use  aluminium  with  the 
nitrating  mixtures,  because  at  the  present  time 
there  was  not  a  single  ve.ssel  kno«Ti  which  could  be 
used  safely  except  with  a  mixture  of  nitric  and 
sulphuric  "acid    containing    certainly    not    more 
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than  30 '^o  of  water.  Ahiniinium  was  most  dis- 
appointing in  tliat  way,  ami  it  was  theivfore  very 
diftiiult  to  deal  with  weak  nitric  acid  niixtui-es. 

Ih\>f.  HoDO.KlxsoN  askod  wliether  Pr.  Sehfrman 
had  tried  hydi-a/ine  to  ivniove  t}ie  lower  oxides 
ol'  iiitroireu  fi^oni  nitric  a<-id.  It  was  a  far  better 
destroyer  of  niti-ous  acid  than  \n-ea.  He  liad  kept 
copper  in  20^^,  nitric  acid  containing;  a  small 
quantity  of  hydrazine  for  six  months,  and  there 
had  lieen  pi-actically  no  action  on  the  copper, 
except  that  thei-e  was  a  little  l>lack-lirown  film 
formed  which  could  be  nd)I)ed  oil".  There  wj\s  no 
copper  in  solution. 

Mr.  W.  F.  Rnn  said  that  the  fii'st  use  of 
aluminium  was  assisted  liy  the  Fi-ench  Government 
for  the  purposes  of  wju'iare.  Deville  had  funds 
iirantetl  to  him  for  the  investigation  of  aluminium, 
because  it  wiis  proposed  to  make  cumisses  for  the 
French  soldiei-s  out  of  that  metal.  The  earlier 
experiments  were  made  on  aluminium  obtained 
by  the  sodium  piticess,  and  this  doubtless  accounted 
for  some  of  the  discrepancies  between  DevUle's 
residts  and  the  author's.  They  onght  to  consider 
whether  it  was  not  possible  to  cover  the  vessels 
at  the  commencement  witli  a  tiku  of  oxide  which 
woidd  be  useful  in  resistiag  the  action  of  the  acids 
to  which  the>-  were  subjected.  In  one  of  the  large 
ostahUshments  where  they  made  nitric  acid  from 
the  air,  aluminium  treated  in  that  way  had 
resisted  the  fumes  in  a  wonderfid  way. 

Pr.  Skugman,  hi  reply,  said  that  Professor 
nodgkinson  had  pointed  out  that  the  film  produced 
by  the  action  of  caustic  soda  on  aluminium  con- 
sisted largely  of  sUicon,  He  thought  the  nitric 
at-id  film  did  also.  He  ha<l  not  tried  hydrazine, 
but  it  struck  him  as  a  most  valuable  agent.  With 
ifgard  to  urea  his  point  was  that  the  nitrogen 
peroxide  began  to  bo  formed  and  accumvdated 
the  moment  the  urea  was  used  up. 

Professor  AuMSTnoxr,  said  that  nitrous  acid  must 
be  present  all  through,  but  in  small  cpiantity 
when  ui-ea  was  jiresent. 

Dr.  Seligmax  agreed,  and  said  it  was  com- 
mercially pure.  He  had  not  made  himself  clear 
with  regard  to  copper.  He  was  of  opinion  that  a 
film  played  a  large  pai-t  in  stopping  reaction, 
but  he  did  not  think  copper  was  a  good  proof  of 
that,  because  in  deJihng  with  strong  nitric  acid, 
copper  had  httle  or  practically  no  effei-t.  Neverthe- 
less, he  thought  the  fihn  was  the  chief  jjoint. 
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MP.    JOHN    WinTI-:   IX    THi:    CHAIR. 

A    NEW    FOKM    OF   ARSENIC   APPARATUS. 

BY    JOHN    CHARLES   IIIBBERT. 

The  particular  form  of  apparatus  described  is 
the  re.sult  of  a  continuation  of  some  earlier  work 
canied  on  in  the  analytical  laboratory  of  Messrs. 
Boots'  Pure  Drug  Co.'{vide  Chemist  and  Dntr/giat, 
100.5,  108.  The  detection  and  esHmation  of 
arsenic  by  the  Gutzeit  test.     By  T.  F.  Harvey). 

In  the  earliest  apparatus  there  was  a  cap  and 
sleeve    cemented    together    with    Canada    balsam 


Meeting  held  at  Xotiinghdm  on  Wed7ie8day,  February    ! 
■Sird,   1910. 


ground  on  to  a  tube  of  5  mm.  bore.  This  dimension 
h.-is  been  retained,  as  it  has  been  found  convenient 
in  practice.  A  disc  of  mercuric  cliloride  paper 
wjis  gripped  between  the  top  of  the  tulie  and 
the  shoulder  formed  by  (he  lower  end  of  the 
sleeve.  Finding  the  method  of  securing  the 
paper  was  not  wholly  sa.lisfa<-1ory.  the  modified 
form  of  cap  descrilieil  in  the  paper  referred  to 
{loc.  rit.)  w.as  devised.  Tlds  has  been  xised  con- 
tinuously for  over  ten  years  ;  its  drawbacks  are 
inherent  to  its  mechanical  design,  the  seciuiiig  of 
the  glass  cap  requiring  a  certain  amount  of  dex- 
terit>' 'which  Ls  only  acquired  byexperience.  During 
the  fii'st  month  or  two  e\en  tlie  careful  worker  may 
have  more  lireakages  than  is  desir.able.  as  the  cor- 
rect grindingand  fittmgof  the  cap  and  tube  absorbs 
considernljle  time.  In  the  latest  form  I  have 
not  only  eliminated  tliese  sources  of  weakness 
but  have  greatly  simplified  the  apparatus  whilst 
retaining  its  essential  features.  One  specific 
dimension,  a  5  mm.  bore  tube,  persists  against  the 
three  dimensions  neces.sarj'  in  the  superseded 
form.  The  head  of  the 
apparatus  consists  of  a 
^=1  [=T?  simple    spring   clamp  se- 

t=S.*=f  curely  holding  a  strip  of 

I    £-1   I  mercuric    ddoride   paper 

i  ftS  1  between    the     orifice    of 

the  tube  and  a  celluloid 
(vulcanised  fibie  or  ebon- 
ite) plate  perforated  by 
a  5  mm.  hole  concentric 
with  the  bore  of  (he  tube 
and  some\\hat  counter- 
sunk on  the  underside  (o 
ensure  a  gas-tight  seal. 
The  practical  advantages 
of  a  paper  strip  over  the 
circular  discs  of  the  older 
apparatus  are  self-evi- 
dent. The  strip  may  be 
moved  along  shoidd  an 
unexpected  amount  [of 
arsenic  be  present,  and, 
if  suitable  intervals  be 
chosen,  a  seiies  of  stains 
obtained  whose  indica- 
tions may  then  lie  sum- 
med when  otherwise  a 
spoiled  experiment  would 
have  resulted.  The  ap- 
paratus is  conveniently 
set  up  in  battery  form  iu 
a  frame  or  block  and  the 
requisite  temperaliire,5U' 
to  00°  C,  maintained 
either  by  electrical  or 
steam  heating — internally 
or  by  placing  the  block  ona  steam  bath,  a  metal 
bottom  providing  sufiicicntly  rapid  conduction. 

As  to  purity  of  materials,  the  zinc  used  is  freeil 
from  arsenic  by  fusion  and  treatment  with  metallic 
sodium   as   originally    recommended    by   Hehner, 
and    described    in    greater   detail   bv   Tliorne  and 
JclTei's   {Aiiali/st,    1906,    101).     Thc"zinc  must  b. 
well   baked   and   skimmed   to  r(mo^e  all  sodium, 
and  it   is  preferable  to  use  a  zinc  wliich  is  fairl\ 
fiee  from  foreign  metals  :    for,  as  Chapman  and 
Law,    in   a    paper   on     •'  The   reducing   action|of 
hydrogen"    (Analyst.    Jan.    1900,    ;i),   point  out, 
such   metals   as   platinum,    silver,   copper,  nickel 
and  iron  have  the  effect  of  lowering  (he  potentia. 
at    which    the    hydrogen    is    liberated,    and   siui 
hydrogen  apparently  is  not  so  active  in  rcduein).' 
arsenious  or  arsenic  oxide  to  aiseniuretted  hydro 
gen;    .so  that  there  is  a  certain  retentive  eSe>:t 
and  conaplete  recover}'  of  (he  arsenic  is  not  possinl' 
under  thiise  conditions.     The  addition  of  cadmium 
tin,  or  lead   removes  the  eficct  of  most  of  thew 
impurities,  and   insensitive  zinc  may  be  therel') 
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sensitised.  Hydroihloric  acid  is  obtained  free 
from  ai-st>uic  by  Allen's  method  of  treatment. 
A  fairly  pure  aeid  diluted  to  a  speeific  gravity  of 
I'l  is  treated  witli  Oo  grm.  of  potassium  per- 
mangauate  to  the  litre  and  distilled  from  a  saud- 
Itath.  the  fii-st  small  portion  being  rejected.  The 
distillation  is  continued  with  the  periodical 
addition  of  more  acid  treated  with  permanganate. 
Tlie  distilled  acid  is  finally  air-blown  and  boiled 
or  otherwise  decliloriaated  by  hydxosylamine 
hydrochloride. 

Other  forms  of  appai-atus  are  described  by  Bird 
{Chemist  and  Dru!/(jixi,  ISIOI.  (iOO),  who  arranges 
for  a  series  of  stains  to  be  collected,  but  the 
residual  stains  are  from  ai-senic  whiih  has  pene- 
trated the  primary  paper.  Sanger  and  Black 
(this  Journal.  IKOT.  111.'))  have  iMdicate<l  that 
better  quantitative  results  are  obtained  by  con- 
fining the  stain  to  l.e  observed  as  far  as  possible 
to  the  surface.  In  their  method  the  gas  is  allowed 
to  act  along  a  narrow  strip  of  ^^^latman's  paper 


of  the  zinc  with  sodium.  The  method  adopted  for 
a  good  many  years  in  Messrs.  Boots'  laboratory 
was  to  start  with  as  pxire  a  zinc  as  possible,  add 
the  sodiiun  at  a  moderate  temperature  and  then 
raise  the  whole  to  a  low  red  heat,  maintaining  this 
higher  temperatm-e  for  as  long  a  time  as  dross 
rises  and  can  be  skimmcil  off  the  surface  of  the 
melt  ;  then  a  final  heating  was  given  to  expel 
traces  of  sodium.  Thorne  and  Jeffers  suggested 
that  after  the  addition  of  sodium  the  zinc  should 


^.: 


^ 
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B  CD 

A. — Woorl  block  with  "  nests  "  to  lake  arsenic  apparatus  (any  convenient  mnnber}. 
B. — Steam  pipe,  tinned  ontside,  passing  throughout  length  of  A. 

C.  and  D  — Metal  floors,  made  by  pouring  in  melted  lead  until  a  flat  base  is  obtained  to  give  good  beating 
contact  to  bottom  of  apparatus. 


treated  with  mercuric  chloride  held  in  a  hoi'i- 
zonUU  tube.  It  seems  somewhat  difficult  to 
support  such  a  method  of  developing  the  arsenic 
stain.  A  horizontal  disc  upon  which  the  whole 
of  the  Uberated  arsenic  hydride  impinges  gives 
greater  certainty.  Hill  and  Collins  {Chemist  and 
Druggist,  1905,  .548)  describe  an  apparatus  in 
which  mercuric  chloiide  paper  is  held  to  the  tube 
by  a  rubber  band.  Any  svich  method  leads  to 
jneven  stains  due  to  crinkling  of  the  paper  and 
local  abrasion.  Exact  area  of  exposed  surface 
•  necessary  to  unifoi-m  results. 

Penetrating  stains,  except  in  case  of  large 
kmouuts  of  arsenic,  point  to  the  presence  of 
mfcimony,  L'suaUy  the  stains  influenced  by  the 
Jrcsence  of  antimony  are  of  a  redder  colour,  and 
''hen  the  ratio  of  antimony  to  arsenic  is  high, 
he  stain  wiU  be  perhaps  even  denser  on  the  back 
>f  the  paper  than  on  its  face.  The  nature  of  the 
tain  is  readily  identified  by  Bird's  method. 

As  a  rule  a  pure  arsenic  stain  wiU  show  signs  of 
leneti-ation  when  0005  msrrm.  has  been  deposited, 
•nd  as  this  tint  is  about  "the  limit  of  the  colour 
cale  in  use,  it  will  be  found  convenient  to  move 
he  stnp  along  at  the  first  appearance  of  a  veUowish 
•oloration  on  its  back. 

Discrssiox. 
Mr.  Gnx  said  that  he  had  long  since  abandoned 
he  idea  of  generating  hvdroceu  bv  zinc  because 
e  had  found  all  the  so-called  areenic-free  zinc 
3  contain  arsenic,  some  German  zinc  being 
sceedingly  bad  in  this  respect.  He  had  therefore 
iven  up  this  method  and  now  used  the  electrolvtic 
pparatus. 

Mr.  HiBBERT  repUed  that  the  best  zinc  thev  had 
eenable  to  buy  showed  00005  mgrm.  of  arsenious 
™«  ^iL'fn  run  for  half  an  hour:  ^A•hen-  treated 
^  tne  ilehner  method  the  zinc  showed  no  arsenic 
'  ft  *^**  paper  when  nm  for  j  hour.  In  that 
a>  tney  got  the  zmc  perfectlv  free  from  arsenic. 
ie  great  difficulty  seemed  to  be  in  the  treatment 


stand  to  allow  the  arsenical  portions  to  rLse  to 
the  surface  ;  ^vhen  somewhat  cooled  this  was 
broken  and  the  still  molten  zinc  poured  away 
from  the  soUdified  arsenical  alloy.  He  (the  speaker) 
had  always  skimmed  oft'  visible  impurities  without 
allowing  a  pellicle  to  remain  more  than  a  short 
time  ;  then,  after  the  half  hour's  baking,  a  zinc 
was  obtained  which  answered  the  most  critical 
requii'einents.  Since  the  first  pubUcation  of 
Hehner's  method  he  had  treated  many  hundreds  of 
pounds  and  had  not  yet  come  across  a  batch  of 
insensitive  zinc.  In  no  case  had  treatment  with 
cadmium  or  tin  hberated  arsenic  previously  latent. 
That  was  certainly  not  in  agreement  with  the 
experience  of  many  other  workers,  but  possibly 
in  his  own  case  a  successful  technique  had  been 
developed. 

"Sir.  Gill  said  that  taking  into  consideration 
8,11  the  freeing  of  zinc  and  acid  from  arsenic,  this 
apparatus  had  very  little  advantage,  if  any, 
over  the  electrolytic  method. 

5Ir.  J.  M.  WiLKiE  said  that  the  success  or  failure 
of  such  an  apparatus  largely  depended  upon  the 
means  adopted  for  securing  tlie  paper  on  which 
the  stain  was  to  be  developed.  In  the  pharma- 
copceial  method  the  paper  was  simply  held  to  the 
tube  by  means  of  a  rubber  ring.  That  involved 
bending  and  creasing  the  paper  and  so  grave  risk 
was  run  of  a  serious  loss  of  arsenic  owing  to 
development  of  unavoidable  breaks.  The  Gutzeit 
method  offered  many  advantages  over  the  electro- 
lytic method,  where  great  numbers  of  arsenic 
determinations  had  to  be  carried,  out;  whereas 
the  purification  of  zinc  and  acid  was  now  on 
firm  ground  and  an  apparatus  of  the  type 
described  was  avadalde,  the  advantages  seemed 
more  distinct  than  ever.  There  was  nothing  U> 
prevent  this  apparatus  being  used  in  conjunction 
.with  an  electrolytic  generator  as  an  altei-native 
to  the  ordinary  '^Marsh  mirror  readings.  He  also 
i-ef  erred  to  the  "papers  read  before  the  N'ottingham 
Section  by  Trotman  and  by  Sand  and  Hackford 
on  the  electrolytic  method. 
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yterting  held  at  Xottiugham,  on  Wednesday, 
March  20»A,  UUC. 


SIR.  JOHX  WHITE  IX  THE  CHAIR. 


THE  PROBLEM  OF  FUEL  ECONOMY. 

In  the  unavoidable  absence  of  Prof.  Bone, 
Mr.  J.  y\.  \A'iLKlE  gave  a  summary  of  tlie  paper 
on  fuel  economy  (see  this  J.,   I'JIO.  3S9). 

Professor  BcLi.eid  said  that  in  fuel  economy 
there  were  sometimes  economies  that  were  not 
Avorth  while.  In  many  small  plants,  for  example, 
by  puttinc:  dowr  an  expensive  addition,  a  small 
amount  of  workins;  expenses  might  be  saved  but 
not  enough  to  pay  the  interest  on  the  capital 
laid  down,  and  a  great  deal  of  our  co.^1  at  the 
present  time  was  being  burned  in  small  fires 
where  it  would  not  pay  to  do  very  much  more 
than  was  b'eing  done  at  pivsent.  Professor  Bone 
had  mentioned!  the  domestic  hearth  and  the 
kitchen  fire,  whi'-h  were  probatily  the  two  worst 
sinners.  In  snuill  plants  where  the  efficiency  was 
low.  the  coal  bill,  although  lai-ge  compared  with 
the  hoi"se-power  developed,  was  small  compared 
with  other  expenses  of  the  industry,  and  it  was 
not  worth  while  going  to  any  further  elaboration. 
Especially  was  that  the  case  with  sm.ill  portal)le 
plants,  such  as  cranes.  A  great  deal  of  coal  must 
be  wasted  on  small  blacksmiths"  heartlis.  Nor  in 
small  brass  smelting  fires  were  they  going  to 
.save  ver>'  much.  The  possibilities  of  economies 
began  when  they  were  dealing  with  large  units. 
He  had  one  case  in  mind  where  a  very  big  economy 
had  been  effected  in  a  large  blacksmith's  shop, 
by  incorporating  with  ever>"  one  of  the  furnaces 
an  old  boiler  ;  not  only  did  they  bum  no  coal  for 
raising  steam  to  drive  hammers,  but  they  had  a 
great  deal  of  steam  to  spare  which  they  were  aV>le 
to  use  for  genei-ating  power.  Similarly  in  large 
works  they  often  found  distributed  about  the 
premises  a  number  of  boilers,  each  one  serving  a 
small  engine  for  driving  that  particular  shop. 
A  great  deal  was  being  done  by  piping  up  all 
these  engines  and  using  the  steam  in  some  central- 
ised low-pressure  steam  turbine.  The  proper  way 
to  deal  with  a  large  collection  of  shops  spread 
over  a  large  area  was  to  obtain  the  driving  from 
a  central  plant  and,  by  putting  down  a  system  of 
boilers,  steam  turbine,  and  condensers,  a  good 
deal  of  economy  was  effected.  The  development 
of  blast  furnaces  and  steel-making  plant  might 
be  taken  as  illustrations  of  economy.  Professor 
Bone  had  mentioned  the  Newcastle  Electric 
Supply  f'ompany — an  enorn\ous  undertaking  that 
extended  from  ^Morpeth  to  Middleslirough  and 
covered  the  whole  of  Durham.  That  under- 
taking, he  thought  he  might  say,  had  almost 
ever>-  type  of  generating  station  dotted  all  over 
the  district.  They  had  steam  plant,  waste  heat 
plant  (using  gas  from  coke  ovens),  and  gas  power 
plant  (using  waste  gas  from  bla-s^t  furnaces),  and 
the  result  was  that  people  were  able  to  get  power 
at  Jd.  a  unit.  Plant  like  that  was  possible  in  a 
large  industrial  district,  Ijut  not  in  a  small  to«Ti. 
It  bad   been  suggested  at  one  time  that  a  similar 

Flant  could  be  put  down  in  the  Nottingham  and 
>erby  district,  and  he  believed  that  such  a  scheme 
would  have  been  ver>-  successful  if  it  had  been 
<arried  out. 

Mr.  II.  Senior  said  that  there  was  no  doubt 
that  the  production  of  power  from  gas  was  the 
cheapest  method  of  obtaining  the  power  unit. 
He  understood  that  both  Profes.sor  Bone  and 
I'rofessor  Armstrong  wished  tliat  our  bituminous, 
coal  in  this  country  could  be  conserved,  that  it 
should  be  used  more  economically  ;  and  the 
method  they  wished  to  employ  was  to  have  large 
power  stations  erected  on  tne  coal  fields,  or  in  the 
vicinity  of  the  coal  fields,  which  would  utilise  the 


bituminous  coal  and  extract  the  by-nroducts. 
They  would  pix>duce  gas  which  would  drive  ga< 
engines  and  in  turn  drive  electric  dynamos  for 
distribution,  the  same  as  at  Newcastle,  and  in 
that  way  we  shovdd  have  large  centres  on  nil  tli.> 
coal  fields  distributing  power  and  also  extractiui.' 
the  by-products.  The  dilliculty  of  the  house  flr,- 
would  be  overcome  by  the  use  of  gas  or  clectri. 
fires.  The  speaker  then  referred  to  I'rof.  Bone'> 
surface  combustion  l)oiler,  and  said  that  he  ha'l 
been  very  disappointed  to  find  that  it  had  dci 
been  taken  up  in  this  country  as  well  as  ou.- 
would  have  expected.  He  sincerely  looked  forwani 
to  the  re-imposition  of  the  duty  on  exported  cojil 
as  one  of  the  first  results  of  this  movement. 
When  in  Denmark  eight  years  ago  he  had  boiiglit 
anthracite  coal  for  less  than  it  could  be  bought  iii 
Lincoln.  The  reason  Wiis  that  it  was  shipped 
very  cheaply  on  accovint  of  the  ship  having  to 
bring  back  a  cargo.     That  ought  to  be  stopped. 

Mr.  Percy  said  that  he  was  of  oi>inion  that 
greater  economies  might  be  effected  in  the  under- 
ground workings  of  the  mines  than  could  pos.sibly 
be    effected    eventually    in    engineering   methods. 
The  development  of  our  coal  seams  was  in  the 
hands    of    private    individuals,    and    the    colliery 
companies  who  developed  the  mines  had  only  one 
object  in  front  of  them,  and  that  was  to  pay  large 
dividends.     Siu'h     an     anangement     would    not 
attain  the  full  output  of  the  whole  of  the  work- 
able   seam.     Coal    was    very    inconsistent   in    its 
composition  and  character,  even  in  thenarrowlimits 
of  a  single  colliery.     There  were  frequently  two  or 
three  seams  of  coal  separated  by  thin  horizontal 
layers  of  clay  or  shale,  and  frequently  one  of  the 
seams    of    co.al    woidd    be    used    merely    for   th>> 
support  of  the  higher  rocks  so  that  the  coal  S'l 
used  was  broken  and  wasted.     He  believed  that 
ux  many  of  the  coal   fields    of    England,  particu- 
larly the  older  fields,  the  loss  approached  20%  of 
the    entire    contents    of    the    co.al    bed.     It    was 
thrown  b.ack  into  the  waste  places  and  there  lost. 
As  collieries  were  in  private  hands,  vast  quantities 
of  coal  were  left  merely  for  the  protection  of  one 
eoUiery   from    its   neighbour   so   that   inundation 
shoidd  not  occur.     Now  if  these  barriers,  whidi 
must  be  left  for  such  reasons,  were  only  laid  out 
in  straight  lines  and  followed  the  natural  lines  or 
faults   in   the   strata,  there  would    bo   very  great 
economy  ;   and  probably  if  the  working  of  collieries 
were    subject     to    Government    conti-ol    in    this 
matter  one  half  of  the  coal,  which  was  at  present 
left  in  the  pit,  might  be  lu'ought  to  the  pit  bank. 
At  the  same  time,  he  did  not  advocate  tliat  wi> 
should  have  too  much  legislation,  but  we  ought 
so    to    develop    and    work    our    collieries   nt  the 
present  time  as  to  protect  the  interests  of  posterity. 

Dr.  R.  M.  C.^VEX  said  that  the  proper  wav  to 
develop  our  resources  was  to  look  at  the  subject 
fix)m  an  entirely  scientific  point  of  view  and  b> 
trust  our  scientific  men.  They  had  lost  much  in 
this  country  in  the  past  through  failing  to  Icarii 
that  most  important  lesson.  If  they  were  goini; 
to  economise  coal,  they  coidd  at  the  same  time 
carry  out  on  an  extensixe  scale  the  development 
of  the  by-products. 

Mr.  RVshworth  pointed  out  that  if  10%  "f 
the  amount  of  coal  raised  in  the  United  Kingdom 
could  be  .saved  there  would  be  a  further  3,000,00ii 
tons  to  dispose  of.  Ten  per  cent,  was  a  very  small 
item,  considering  that  in  a  big  industrial  plant  a 
saving  of  2.5%  could  be  eflectod.  He  nientionei) 
the  instance  of  one  colliery  where  there  were  b> 
or  14  boilers  all  in  a  row:  there  were  n" 
economisei-a  and  the  amount  of  co.al  consumed 
was  enonnously  excessive  compared  with  tli*' 
amount  of  steaiii  raised.  If  that  plant  had  been 
u.scd  in  the  proper  way  he  ventured  to  say  that 
a  saving  of  35  "„  would  have  been  effected. 

Mr.  F.  H.  Carr  said  that  quit«  apart  from 
whether  it  paid  or  whether  it  did  not  pay  to  put 
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in  economiscrs  to  save  coal,  evory  poiuul  of  coal 
saved  postponed  the  date  when  the  industrial 
supremacy  of  tiiis  nation  would  be  on  the  wane. 
That  was  an  important  asix-tt  of  the  question  tiiat 
affected  every  one  in  this  country  and  l)y  which 
the  future  of  Great  Britain  in  tlie  end  must  ))e  in 
some  degree  .atTectod.  The  coal  of  (ireat  Britain 
was  more  capable  of  producing  valuable  chemical 
products  than  most  other  coal  in  the  world.  It 
was  thus  of  the  greatest  importance  that  as  much 
of  the  coal  should  lie  consumed  in  a  way  wliich 
would  give  to  tliem  those  chemical  products. 
So  it  was  not  merely  <i  question  as  to  whether  or 
not  it  paid  to  burn  coal  ilii'i^ct  :  tliey  liad  got  to 
make  it  pay  better,  to  use  it  in  such  a  way  as 
■would  give  by-products. 

Mr.  KDCicOMRE  said  that  he  was  connected 
with  a  railv^ay  conipany  that  had  been  trying  to 
do  something  in  the  matter  of  conserving  the 
coal  supply.  The  difficulty  of  fuel  economy 
seemed  to  him  up  to  the  present  to  be  one  of  cost. 
It  they  were  going  to  conserve  coal  by  adopting 
gas  fires  and  had  to  pay  luore  for  gas,  the  cost  of 
their  lieating  was  going  to  be  much  heavier. 
They  had  been  trying  to  use  exhaust  gas  on  gas 
engines,  but  had  found  it  too  poor  to  be  useful. 
Chemists  could  help  engineers  in  many  ways  :  one 
was  by  a  proper  classification  of  coals. 

Mr.  DuxcAl.FE  said  tliat  tliere  were  many 
thousands  of  plants  which  had  the  old  type  of 
boiler  and  for  many  years  to  come  the  Arms  would 
not  be  prepared  to  scrap  the  plants.  Probably 
a  point  would  be  gained  by  the  education  of  the 
comparatively  small  power  user,  showing  how 
the  coal  could  be  burnt  better  in  the  appliances 
at  his  disposal,  either  Iiy  a  small  alteration  or 
by  no  alteration  at  all.  There  was  no  public 
authority  tliey  could  refer  to  as  to  the  best  type 
of  furnace  for  various  fuels.  Tlien.  again,  it  would 
also  interest  many  people  to  know  whetlier  they 
could  gain  better  results  liy  the  use  of  combustion 
recorders,  also  economisers. 

Mr.  J.  T.  Wood  referred  to  the  enormous 
importance  of  the  by-products  and  said  that 
engineers  as  a  rule  only  looked  to  the  production 
of  steam.  If  co.il  users  knew  the  iuunonse  variety 
it  things  for  which  they  were  dependent  upon 
:oal  and  coal  products,  they  would  use  aU  their 
influence  to  support  a  scheme  which  would 
Jconomise  coal  in  every  way. 

Mr.  Caelton  mentioned  the  important  effect 
)f  less  smoke  in  the  towns.  If  there  were  to  be 
uel  economy  the  health  of  the  community  would 
Je  greatly  enhanced.  If  chemists  would  tliink 
nore  of  the  disastrous  results  due  to  the  excessive 
ise  of  coal  it  would  be  a  great  advantage. 

*Mr.  GooDcniLD  suggested  the  preparation  of 
»  report  showing  the  amount  of  coal  used  in  these 
arious  industries  and  for  power  purposes.  He 
mderstocd  that  domestic  fires  in  this  countrv 
onsumed,  perhaps,  30,000.000  tons.  If  that  were 
o  the  domestic  fireplace  was  worth  considering. 

Mr  Chambers  said  that  up  to  now  in  this 
ountry  fuel  had  been  far  too  cheap  and  that  was 
"hy  it  liad  been  wasted.  Conditions  had  changed 
"ring  the  past  few  years  and  there  had  not  been 
ufficient  time  to  adapt  things  to  the  changed 
onditions.  At  one  coUierv  thev  burned  10.000 
ans  of  coal  a  year,  but  that  was  because  it  was  of 
o  niarketable  value.  At  that  time  thev  were 
Jpplying  a  railway  companv  with  the  best  steam 
oal  at  Os  per  ton.  He  thought  that  coUiery 
Nvners  were  now  wide  enough  "awake  to  utilise 
^  the  full  the  fuel  at  their  disposal.  Much  of 
le  coal  used  at  the  present  time  could  be  replaced 
y  coke,  especially  that  obtained  bv  low-tempera- 
ire  carboivisation,  but  coke  often  cost  more  than 
>ai. 


Meeting  held  at  Nottingham  on  Friday,  May  3rd, 
1916. 


MR.    JOHN    VVHITIO    IX    THE    CHAIR. 


THE    SWELLING    OF    GELATINOUS 
TIS-SUES. 

BY  PROFE.S.SOR  H.  K.  PROCTER  ^\JfD  DOXALD  BURTON. 

(See  this  Journal,   1910,  404-409.) 

Di.scussiox. 

Dr.  E.  B.  R.  Prideaux  showed  how  the  Donnan 
theory  of  iotuc  distriliution  at  a  surface  would 
account  for  swellings  wliich  are  not  .satisfactorily 
explained  Ijy  ordinary  conceptions  of  osmotic 
pressure.  In  the  equations  (,a)  and  (b)  of  the 
paper  the  gelatin  was  naturally  treated  as  a  basic 
substance.  The  second  equation  represented  the 
combination  of  the  gelatm  with  the  positive 
charge  of  the  hydrogen  ion,  and  the  alisorption  of 
the  hydrogen  with  formation  of  gelatin  cation. 
While  no  doubt  this  basic  function  of  gelatin  alone 
came  ijito  jilay  in  the  case  of  the  strongly  acid 
systems  with  which  the  paper  was  mainly  con- 
cerned, it  appeared  necessary  to  take  more  fuUy 
into  account  the  amphoteric  character  (already 
noticed  by  Professor  Procter  in  a  iirevious  paper) 
when  the  effect  of  nearly  neutral  solutions  was 
being  considered.  If  tliat  were  done,  it  was  seen 
that  neither  the  minimum  acid  swelling  nor  the 
minimum  alkali  swelling  should  occur  at  the 
hypothetical  zero  (H)  or  (OH'),  or  at  the  neutral 
point.  But  the  minimum  swelling  (on  the  side  of 
low  concentrations,  of  course),  would  be  deter- 
mined by  the  acid  and  Ijasic  constants  of  the 
amphoteric  molecule. 

As  (H)  or  (OH')  in  an  acid  or  alkaline  solution 
was  continuously  decreased  a  point  would  be 
reached,  on  one  or  the  other  side  of  the  neutral 
point,  at  which  the  amphoteric  molecule  would 
change  its  electrochemical  function  and  the  acid 
equUlljrium  became  an  alkaline,  or  vice  versa. 
The  (H)  at  which  that  took  place  was  commonly 
called  the  isoelectrii;  point,  and  was  associated 
with  the  maximum  amount  of  electrically  neutral 
protein,  etc.,  the  minimum  amount  of  gelatin  ion. 
That  point  was  also  the  optimum  for  the  coagula- 
tion of  a  colloidal  sol.  It  would  be  in  accord, 
then,  with  amphoteric  theory  to  expect  to  find  the 
miiumum  swelliTig  at  the  isoelectric  point,  which 
in  the  case  of  gelatin  had  been  given  as 
Pj,'  =4-6[H"]  =2-5  X  10"^ 

Two  minima  of  swelling  for  gelatin  had  been 
stated  bv  W.  Ostwald  to  occur  at  about  (H)  = 
5  xl0~3  and  (H)=l  x  10~i-,  but  the  matter  evi- 
dently required  further  investigation.  Neither 
the  predicted  value  of  (H  )  nor  those  found  by 
Ostwald  for  gelatin  agreed  with  that  which  pro- 
duced the  minimum  swelling  in  the  case  of  hides, 
i.e.,  slightly  on  the  alkaline  side  (see  ilr.  Wood's 
remarks).  Thus  while  in  the  case  of  hides  the  basic 
function  appeared  to  predominate  (Kb>Ka),  in  the 
case  of  gelatm  Ka>Kb. 

The  numerical  v.alues  of  both  those  constants 
could  be  determined  from  that  of  the  first  basic 
constant  Kb,  which  in  a  pre\ious  paper  by  Pro- 
fessor Procter  (J.  Chem.  Soc,  19U,  105,  313)  had 
been  given  as  0-5  xlO'^i.  The  acid  coastant  Ki 
would  now  be  determined  from  the  laws  of 
amphoteric  equiUbrium.  At  the  isoelectric  point 
or 

/■TT-V2    _KwKa 

Kb  _  ^ 

Putting  in  the  numerical  values  Kw  =  1  -<  10  ^*  aM 
(H)=2-5  \10~5,  Ka  is   found    to    be    314x10  •- 

If  the  data  were  correct  the  acid  properties  of 
gelatin  were  considerably  stronger  than  the  basic. 
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The  crelatin  molecule  in  pure  water  should  therefore 
l>e  uejratively  i-liarsetl.  and  actually,  as  notetl  by 
l*rofes<k>r  I'roctor  (/«<•.  cil.).  it  liad  been  shown  bv 
PauU  (KoU.  /.eitsch..  li»lS.  12,  222),  that  gelatin 
when  placoil  in  »n  electric  field  move<l  towanls  the 
positive  fM>lo.  There  uiiglit  also  be  mentioned  in 
support  of  this  conclusion  the  behaviour  of 
iremtin  in  preventins:  the  coagulation  of  the  electro- 
negative colloidal  j;old. 

The  value  of  Ka  \  Kb  =  lo  x  lO"'*  would  lead 
one  to  suppose  that  gelatin  and  animal  tissues, 
in  so  far  as  they  behaveil  like  gelatin,  possessed 
a  fairly  wide  isoele<-tric  zone  within  which  the 
minimum  swelling  should  be  produced,  which  was 
fortunate  in  view  of  the  conilusion  stated  by 
Mr.  Woml.  that  the  (H)  should  be  chosen  so  as  to 
coincide  with  the  optimum  for  b.acterial  action. 

Mr.  J.  T.  \^■ooD  made  some  remarks  on  the 
application  of  the  theory  to  the  process  of  batiug 
and  puering.  The  simplest  case,  of  course, 
occurred  in  deliming  with  dilute  acids,  but  as  the 
authors  remarked  :  '"  It  is  recognised  by  manu- 
fa-'turers  that  the  depletion  produced  by  the  most 
careful  deliming  is  less  thorough  than  that  oljtained 
by  the  use  of  ferments,  dung  bates,  or  puers." 
Where  these  were  used,  the  case  was  far  too  com- 
plicated to  be  treated  mathematically.  There  was 
first  the  gradual  reduction  of  the  alkaline  swelling, 
due  to  the  neutralisation  of  the  lime  in  the  skin 
l)y  the  reaction  with  ammonium  salts  and  amines 
contained  in  the  bate  ;  simultaneously  there  was 
the  action  of  the  proteolytic  enzvTiies  contained 
in  the  bate.  The  hydrogen  ion  concentration 
was  of  the  utmost  importance  for  the  right  action 
of  these  enzx-mes,  as  had  been  shown  by  Sorensen 
and  others.  From  niunerous  experiments  which 
he  (the  speaker)  had  carried  out,  in  which  the 
hydrogen  ion  concentration  was  measured  electro- 
metricAlly  by  means  of  a  hydrogen  electrode, 
he  had  come  to  the  conclusion  that  in  the  case 
of  the  dog  dung  bate,  the  point  of  minimum 
swelling,  or  of  greatest  falling,  w,%s  about  10~6, 
which  was  in  good  agreement  with  the  authors' 
prediction.  The  change  of  hydrogen  ion  concen- 
tration during  the  course  of  the  puering  pocess 
ranged  from  10~5  2  to  10~''S.  the  former  figure 
being  that  of  a  freshly  m.ade  bate,  which  had  not 
had  any  skins  in  it. 

For  the  enzyme  reactions,  the  optimum  con- 
centration of  hydrogen  ion  depended  upon  a 
nmnber  of  causes  :  the  temperatiu-e,  quantity  of 
enzvine  present,  and  on  the  dissociation  of  the 
protein,  and  of  the  enzj-me.  At  the  temperature 
employed  in  puering,  namely.  38'  C,  the  optimum, 
according  to  Palitzsch  and  Walbum  (Comptes 
rend.  Lab.  CarLsberg,  1912,  232).  was  10-9S. 
If  the  temperature  rose,  the  optimum  was  dis- 
placed from  the  alkaUnc  side  towards  tlie  neutral 
point.  It  was  seen,  therefore,  that  the  two 
things,  viz..  point  of  niinimiun  swelling,  and 
optimum  of  hydrogen  ion  concentration  for 
enz>-me  activity,  did  not  correspond,  and  a  com- 
proml-e  had  to  be  effected.  In  the  case  of  the 
dung  bate,  the  best  working  concentration  seemed 
to  be  about  lO-'-^  to  lO-'-s.  With  the  bacterial 
enz\-me  bate  "  Erodin,"  it  was  10~"'',  with  the 
.irtiiBcial  enzyme  ))ate  "  Oropon,"  it  was  lO"""', 
I.e..  that  bate  hafl  a  somewhat  more  alkaline 
reaction  than  a  puer. 

In  the  hydrolysis  of  proteins  by  trypsin,  a 
number  of  amino  acids  were  set  free,  wbidi  would 
considerably  reduce  the  hydrogen  ion  concen- 
tration. In  that  connection  the  phosphates  in  the 
bate  played  the  part  of  "  liuffers  "  in  preventing 
brusque  changes  of  the  hydrogen  ion  concentra- 
tion during  the  bating  process.  That  ha<l  been 
pointed  out  h>y  Soren.sen.  If  no  "  liuffers  "  were 
present,  the  potential  cjf  the  hydrogen  electrode 
lell  during  the  proces.s,  indicating  the  production 
of  acid  bodies.  (See  Wood  and  Law,  this  Journal, 
1912,  1105.) 


Dr.  r.WEK  said  that  it  occurred  to  him.  especially 
when  Ti-ofessor  I'nntor  referred  to  the  iiitiuence 
of  salt  outside  in  diminishing  swelling,  that  there 
was  a  distinct  analogy  l)etween  the  influence  of 
s.alt  solution  in  causing  shrink.ige  of  gelatin  and 
in  elTecting  the  plasniolysis  of  a  vegetalile  cell. 
He  supposed  tlie  two  things  were  quite  connected  ? 

Professor  I'liOCTKn  replied  that  tliat  was  so. 
lie  hardly  felt  capaldc  at  the  monieiit  of  fully 
considering  all  the  points  wliich  Dr.  Prideaux 
had  raised,  Init  hoped  to  do  so  when  hi*  ren\arks 
were  printed,  and  he  did  not  think  that  there 
would  prove  to  be  much  ditVerence  of  opinion 
between  them.  With  regard  to  some  of  tlie 
figures  given  in  earlier  papers,  there  was  no  doul)t 
that  revision  might  be  recpiired.  Their  own  work 
on  the  whole  wa.'*  a  strong  confirmation  of  Doiniaii's 
theory  of  membrane-potential,  and  some  on  that 
side  of  the  prtiblem  wliich  they  hoped  shortly  to 
publish,  brought  forward  proof  of  its  correctness 
which,  so  far  as  he  knew,  Doim.an  had  not  been 
able  completely  to  obtain. 


New  York  Section. 


Meeting  held  at  Riimford  Hall,  Chemists'  Building, 
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THE   APPLICATION    OF   CENTRIFUGAL 
FORCE  TO  SUSPEX.SIONS  AND  E.MUL.SION.S. 

BY   EUGENE    E.    .\YRES,    JK. 

During  the  last  generation  centrifugal  force 
has  been  applied  in  a  variety  of  useful  fields. 
Centrifugal  pumps,  fans,  filters,  and  hydro- 
extractors  are  known  everywhere.  It  is  not 
strange  that  the  applic.itioii  that  should  eventually 
pi'ove  of  the  greatest  value  should  have  been 
developed  more  recently  than  all  the  rest.  The 
principle  of  separation  Viy  dilTerentiation  of  mass 
and  of  velocity  of  motion  is  even  yet  only  meagrely 
understood. 

A  most  general  impression  prevails  that  the 
maximum  degree  of  centrifugal  force  capalile 
of  being  safely  exerted  by  a  machine  is  limited 
cliiefly  liy  the  strength  of  materials.  There 
can  be  no  greater  fallacy.  A  steel  tube  can  be 
readily  made  to  withstand  a  force  exceeding 
100,000  times  the  force  of  gravity,  but  such  a 
machine  has  not  yet  been  liuilt.  If  a  bowl  of 
this  strength  were  put  in  any  existing  type  of 
centrifuge,  and  the  driving  power  were  gr»<lually 
increased  to  bring  the  number  of  revolutions  per 
minute  up  to  the  required  figure,  a  point  would  at 
last  be  reached  where  an  increase  in  driving  power 
is  accompanied  no  longer  by  an  increase  in  speed. 
As  a  rule  the  speed  will  begin  to  decrease,  for 
it  the  gravity  axis  does  not  coincide  with  the 
axis  of  i-otation,  the  rotating  element  will  he 
suliject  to  more  or  less  severe  lateral  vibration 
and  may  even  tend  to  change  the  direction  of 
the  axisof  rotation.  As  long  as  these  disturbing 
effects  are  produced  the  speed  cannot  increase. 

In  practice  "  lialance  "  is  only  a  relative  term- 
A  high  speed  bowl  shoidd  be  as  nearly  "  in  balance 
as  is  humanly  possible,  and  the  inevitable  error 
must  be  automatically  neutralised  in  some  such 
manner  as  entirely "  to  eliminate  vibration. 
Hecentlv.  big  strides  have  been  taken  toward  thii- 
ideal,  and  an  immensely  higher  centrifugal  fore' 
is  possible  to-day  than  was  even  contemplated  f 
few  years  ago. 
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Another  fviinIamciitAl  prinoiplo  to  be  observed 
in  the  luamifacture  of  high  speed  centrifugals  is 
that  hi^h  peripheral  speed  and  large  diameter 
are  wholly  suljordinate  to  the  number  of  revolutions 
per  minute. 

The  experimental  results  mentioned  in  the 
following  pages  were  all  (il>tained  with  a 
email  centrifuge  having  an  internal  diameter  of 
IJ  in.  and  working  at  700  revs,  per  second.  Aside 
from  the  gi-eat  centrifugal  force  generated,  it 
possessed  several  other  features  without  which  any 
experiments  on  emidsions  or  suspensions  would 
have  been  impossible.  If  an  emulsion  is  passed 
through  the  ordinary  continuous  "  .separator," 
Oie  two  liipiids  discharged  will  l)e  at  best  a  con- 
centrated and  a  dilute  emidsion.  The  concen- 
tration of  the  heaviest  emulsion  can  be  varied 
by  an  adjustment  of  the  liowl,  Init  the  most 
favourable  adjustment  will  not  permit  a  complete 
separation  in  any  case.  The  bowl  of  the  centrifuge 
with  which  we  worked  is  capable  without  adjust- 
ment of  delivering  the  two  liquids  consistently 
and  separately,  no  matter  what  the  ratio  of  the 
one  phase  to"  the  other.  Any  separated  .solid 
matter,  whether  heavier  or  lighter  than  the  liquid, 
will  be  retained  in  the  bowl. 

There  are  very  few  references  to  centrifugal 
force  in  our  chemical  literature.  !Most  of  the  work 
hitherto  done  has  been  on  the  concentration  of 
certain  ions  and  the  separation  of  electrolytes 
from  solution.  The  apparatus  used  has  been  the 
large  diameter  type  of  centrifugal,  exerting 
necessarily  a  comparatively  low  centrifugal  force. 
The  most  that  has  Vieen  accomplished  has  been  the 
proof  of  the  fact  that  certain  difficult  separations 
are  possible  by  centrifugal  force.  All  the  factors 
that  are  necessary  intelligently  to  define  and 
correlate  the  data  from  the  various  researches  are 
completely  laekmg.  Our  own  work  has  V)een  only 
incidental  to  a  number  of  conimercial  filtration, 
settling,  and  separation  problems  that  have 
interested  us  recently,  and  as  a  rule  no  attempt 
has  been  made  to  follow  these  experiments  through 
to  a  conclusive  end.  But  our  experiments  should 
help  to  formidate  a  general  n\ethod  of  attack  and 
I  should  moreover  furnLsh  considerable  suggestive 
material  for  research. 

Our  experimental  procedure  has  generally  been 
follows : — About  one  litre  of  solution  was 
poured  into  the  bowl  of  the  small  centrifuge 
mentioned,  wnich  exerts  a  peripheral  force  40,000 
times  that  of  gravity.  The  solution  was  passed 
in  at  a  known  rate  and  remained  under  the  influence 
of  the  force  for  a  period  of  time  depending  upon 
the  rate  of  supply.  The  discharge  began  only 
ifter  250  c.c.  had  been  supplied.  When  the  rate 
jf  flow  was  100  c.c.  per  minute,  each  c.c.  of  liquid 
'herefore  remained  in  the  bowl  two  and  one  half 
ninutes.  The  total  depth  of  the  layer  of  liquid 
vas  i  inch.  The  average  distance  the  particles 
ia<l  to  move  before  coming  in  contact  with  the 
Jeriphery  of  the  bowl  was  therefore  i  inch.  If 
wo  Uqnids  were  to  be  separated,  the  average 
listance  traversed  by  either  liquid  varied  from 
learly  zero  to  nearly"  i  inch,  depending  upon  the 
elative  percentages  "of  the  Uquids. 

The  extreme  importance  of  these  dimensional 
lata  will  be  fully  realised  after  consideration  of 
he  following  theoretical  treatment. 

A  disperse  phase,  whetVier  solid  or  liquid,  will 
■love  through  its  dispersion  medium  at  a  velocity 
hat  must  depend  upon  all  of  the  following  factors 
1  greater  or  less  degree: — 1.  Centrifugal  force 
xerted.  2.  Viscosity  of  the  dispel  sion  medium. 
•  Temperature  of  the  dispersion  medium. 
.  l)iflerence  in  specific  gravity  of  disperse  phase 
nd  dispersion  medium.  5.  Relation  between  the 
ias.s  and  the  surface  area  of  the  particles. 
.  Chemical  nature  of  the  continuous  and  disperse 
hases. 


The  distance  the  particle  will  travel  in  a  given 
I  period  of  time  will,  of  course,  depend  on  the 
velocity  of  motion.  The  small  diameter  of  ovir 
bowl  means  three  things  :  A  short  distance  for 
the  particle  to  travel, "the  po.ssibility  of  .safely 
'  generating  a  great  centrifugal  force,  and  a  con- 
sequent reduction  of  time  necessary  to  move  the 
particle  a  given  distance. 

Perhaps  it  is  still  an  open  question  as  to  whether 
I   any  separation   that  can  be  effected   Ijy  a  force 
10,000  times  gravity  can   be   effected   also   by    a 
much  lower  centrifugal  force  or  even  by  gravity 
alone  if  the  force  is  applied  long  enough.     The 
solution  of   this   theoretical   point  woidd   involve 
certain   ideal  conditions  hard   to  maintain.     The 
convection    currents    caused     by    differences    in 
!   temperature    are    greatly    increased    in    volume 
and  velocity  by  centrifugal  force.     The  apparatus 
must  therefore  never  be  warmer  than  the  liquid. 
The   slightest  tremor  or  vibration  in  the  rapidly 
revolving  bowl  must  inevitaldy  cause  a  disturbance 
to   interfere   with   the   motion   of   small  particles. 
The  determination  of  the  ratio  between  time  and 
I   force  necessary  to  move  a  particle  a  given  distance 
■!   is    complicated    by    the   fact   that    a    very     high 
centrifugal  force  will   easUy  more  than  counter- 
balance  any   disturbing   effects,   while   the   lower 
force  niay  not  do  so. 

Temperature  and  viscosity,  although  relative 
[  functions,  are  apparently  independent  in  their 
etTect  upon  the  velocity  at  wluch  a  particle  can  be 
moved.  As  long  as  the  viscosity  of  a  Uquid  is 
greatly  reduced  by  a  comparatively  slight  increase 
of  temperature,  the  velocity  of  particles  is  in- 
creased by  rise  of  temperature.  This  effect  is 
seen  very  strikingly  in  the  case  of  highly  viscoua 
lubricating  oils.  Usually  a  rise  of  a  few  degrees 
in  temperature  wUl  shorten  the  time  of  separation 
of  small  particles  quite  appreciably.  But  there 
are  strong  indications  that  for  some  liquids,  or 
perhaps  at  some  point  for  every  liquid,  an  increase 
of  temperature  wUl  diminish  the  velocity  unparted 
by  centrifugal  force.  ThLs  statement  seenis  to  be 
especially  true  of  melted  waxes  or  fats  where  the 
viscosity'  is  not  so  decidedly  affected  by  tempera- 
ture. The  proof  of  the  general  verity,  however, 
of  our  assumption  is  complicated  by  the  fact  that 
most  oi^anic  liqviids  cannot  be  heated  al)ove  a 
critical  temperattire  without  chemical  change.  A 
low  temperature  has  sometimes  been  found  advan- 
tageous for  gravity  settling  of  certaui  emulsions, 
a  most  natural  reslilt  in  view  of  the  eft'ect  of  heat 
to  increase  the  solubility  of  a  solute  or  to  sub- 
divide a  colloid.  The  fact  that  this  phenomenon 
is  so  infrequently  observed  is,  in  our  opinion,  due 
to  the  very  great  part  viscosity  usually  plays  in 
centrifugal  separation. 

The  difference  in  specific  gravity  naturally 
exerts  an  important  influence  on  the  separation 
of  a  particle  from  a  liquid,  but  this  eft'ect  is  rela- 
tively diminished  where  the  size  of  the  particle  has 
been" reduced  beyond  a  certain  point.  This  state- 
ment can  be  better  understood  when  w-e  consider 
the  behaviour  of  certain  colloids  under  the  in- 
fluence of  gravity.  Particles  of  gold  need  be  no 
smaller  than  particles  of  aluminium  hydroxide  to 
exhibit  colloidal  characteristics.  A  somewhat 
vague  explanation  of  this  has  been  off"ered  in  the 
balancing  eft'ect  of  mass  energy  versus  surface 
energv.  But  even  for  particles  that  are  large 
enough  for  microscopic  observation,  the  difference 
in  specific  gravitv  is  often  overshadowed  by  some 
of  the  other  facto"rs,  because  m  the  little  centrifuge, 
although  a  verv  small  difference  is  magnified 
iO.OOO  times,  often  a  heavy  particle  wUl  move 
more  slowly  than  a  light  one. 

The  sixth  factor,  the  function  of  chemical 
composition,  brings  up  a  most  interesting  question, 
one  that  we  feel  has  not  been  conclusively  denion- 
strated  bv  our  own  experiments.     If  we  are  given 
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three  liquids — one  an  oil.  another  an  aqueous 
solution  of  an  electmtyto,  tho  thinl  an  alcoholic 
solution  of  a  carbohydrate,  each  liquid  haviui:  the 
same  spei'itic  gravity,  the  same  viscosity,  and 
handled  at  the  same  temperature,  will  the 
velocities  of  identic.il  particles  l>e  tlie  same  ?  We 
believe  not.  Further  on  a  number  of  special  rases 
will  he  citetl  in  support  of  our  assumption. 

We  hax  e  not  meiit  ioued  osmot  ic  pressure  as  a 
fa»-tor  aOectinvr  ceiitrifusial  separation  for  the 
reason  that  this  liiscussion  does  not  relate  to  true 
solutions.  Colloidal  solutions  have  very  small 
osmotic  pi-essvires,  and  the  compar.atively  crude 
emulsions  and  suspensions  «ith  which  we  have 
mostly  to  do  have  none.  It  maybefoiuid  that  the 
high  osmotic  pressure  of  a  crystalloid  in  the 
dispersion  mediiun  may  alTect  the  ease  of  separa- 
tion of  the  emulsoid  or  suspensoid.  This  propos- 
ition is  easily  capable  of  proof. 

Once  the  considerable  mechanical  difllculties  of 
peneratina:  a  great  centrifugal  force  have  been 
overcome,  and  the  genei'al  principles  of  centrifugal 
separation  are  understood,  the  science  of  its 
appUcation  to  suspensions  and  emulsions  is  for 
the  most  part  related  directly  to  the  science  of 
the  suspensions  and  emulsions  themselves.  The 
scarcity  of  published  data  on  these  things  is  always 
a  source  of  sui-prise  to  one  who  is  looking  for 
improved  processes  or  who  is  working  up  a  new 
manufacturmg  industry.  Most  of  the  )>ublications 
on  colloids,  though  of  great  value  iu  themselves, 
give  an  idea  of  the  liehaviour  of  true  colloidal 
suspensoids  and  emulsoids  under  purely  theoretical 
conditions.  The  particles  in  an  emulsoid  are 
supposed  to  be  usually  araicrous,  particles  too 
small  for  ultramicroscopie  observation  and  yet 
larger  thin  molecules.  Therefore,  except  for  true 
solutions,  the  emulsoid  presents  the  hardest 
possible  prot)lem  for  centrifugal  separation.  Every 
true  emulsoid  can  be  completely  separated  by  a 
very  high  centrifugal  force.  But  as  the  maximum 
practical  multiplication  of  gravity  \xill  usually 
move  the  particles  of  the  two  phases  an  average 
distance  of  J  inch  in  five  muiutes.  the  apphcation 
of  centrifugal  force  to  true  emulsoids  is  rarely 
commercial.  Tliis  fact  is  not  so  discouraging  as 
it  might  appear,  for  in  practice  a  pure  emulsoid 
is  a  rare  phenomenon,  and  furthermore  there  are 
many  ways  of  destroying  the  emulsoid  state. 

The  effect  of  various  reagents  to  "  precipitate  " 
a  colloid  Ls  well  known.  By  precipitation  is  meant 
the  bringing  together  of  the  tine  particles  to  form 
larger  particles  tluvt  will  eventually  settle  by 
gravity.  The  lai'ger  particles  have  no  greater 
specific  gravity  than  the  colloids,  but  their  surface 
area  lias  decreased  with  respect  to  their  mass, 
and  the  effect  may  be  roughly  compared  to  the 
formation  of  rain-drops  from"  the  clouds.  The 
reagents  and  conditions  that  increase  the  size  of 
the  particles  of  the  disperse  phase  will  naturally 
make  centrifugal  separation  much  easier.  From 
a  commercial  point  of  view,  it  is  usually  practicable 
to  "  break  "  an  emuLsoid  in  this  way  with  only  a 
trace  of  reagent.  A  trace  is  nearly  iilways  suffi- 
cient to  increase  the  particle  to  the  micron  stage, 
but  a  comparatively  largo  excess  of  reagent  is 
required  to  effect  the  precipitation  still  further, 
for  emulsions  and  suspensions  are  m\iih  less 
sensitive  to  electrolytes  and  other  precipitating 
agents  than  emulsoids  or  suspensoids.  For  a 
practical  separation  of  the  amicron  the  centrifuge 
must  be  applied  when  the  particle  is  still  so  small 
as  to  be  just  visible  under  the  microscope.  Even 
here  a  very  great  centrifugal  force  is  necessary 
to  bring  the  rate  of  flow  up  to  a  point  at  which 
the  Uquid  can  be  profitably  handled,  but  the 
modem  commercial  centrifuge  is  fully  equal  to 
the  problem.  We  are  speaking  now  of  the  emulsion 
or  suspension  obtained  from  the  pure  colloidal 
condition. 


Electrolytes  are  not  always  the  only  or  the  liesfc 
precipitating  agents.*  I'eutrifugal  separation  of 
some  colloids  is  greatly  expedited  by  a  trace  of 
some  other  colloid,  such  a«.  for  instAiice.  allnunin. 
A  patent  was  recently  taken  C)ut  for  tlie  accelera- 
tion of  gravity  settling  by  the  addition  of  a  trace 
of  formaldehyde.  Unfortunately  we  have  not 
yet  come  .across  the  emidsion  that  will  separate 
by  this  means.  An  old  and  effective  expedient 
has  been  the  addition  of  some  inert  svibstance  to 
absorb  one  of  the  phases.  A  recent  process  for 
cotton-seed  oil  soap  euudsions  is  based  on  this 
principle.  A  certain  organic  liquid  is  emulsifieij 
with  mixed  acid,  the  sep.i,ration  of  which  is  greatly 
accelerated  by  the  addition  of  two  reagents  which 
act  together  with  the  acid  to  form  minute  bul>bles 
of  gas.  .Vs  one  of  tlie  i-eagents  is  itself  a  colloid, 
it  is  difficult  to  determine  the  correct  theory. 
This  same  emulsion  can  also  V)e  bix)ken  by  a  mild 
electrolysis.  The  effect  of  bubbles  of  gas  or  of 
electrolysis  on  centrifugal  separation  has  not  yet 
been  noted. 

A  A-ery  peculiar  phenomenon  is  the  effect  of  a 
continuous  me<'hanical  vihr.ation  or  jarring. 
Certain  emulsions  have  l>een  broken  by  attaching 
an  electiic  vibrator  to  the  tank,  and  we  ha\e  had 
instances  where  an  appai-ently  hopeless  emulsion 
was  broken  by  a  long  journey  in  an  express  train.f 

In  practice  difficult  suspensoids  are  being 
agglomerated  in  a  variety  of  ways,  perhaps  the 
most  interesting  of  which  has  lieen  a  change  in 
the  vapour  tension  of  the  liquid  by  applying 
pressure  or  vaciuim. 

All  these  procedures  represent  mere  gropings 
after  the  fundamental  laws  of  c(\lloidal  and  physical 
chemistry,  and  chemists  will  be  very  grateful 
to  the  man  who  can  get  together  some  reliable 
data  and  then  hypothecate  some  workable  rules. 

A  few  of  the  methods  for  increasing  the  size 
of  a  colloidal  particle  have  been  mentioned. 
Concentration  and  heat  should  be  added  to  the 
list.  Occasionally  we  meet  w'ith  cases  that  can 
lie  handled  commercially  by  centrifugal  force 
f>nly  after  being  maintained  at  an  elevated 
temperature  for  several  hours.  A  gradual  con- 
centration by  spontaneous  evapoi'ation  will  some- 
times change  an  amicron  to  a  sul)micron,  but 
what  should  we  expect  from  an  instantaneous 
increase  in  concentration  such  as  can  be  secured 
from  a  continuous  centrifuge  ?  I^nless  precautions 
are  taken  to  avoid  this  effect,  the  liquid  is  dehvered 
from  the  continuous  centrifuge  in  a  tiny  stream  at 
a  velocity  exceeding  three  miles  a  minute,  and 
striking  the  walls  of  the  covers  is  immediately 
broken  into  infinitesimal  particles.  Tlie  resultant 
sudden  volatilisation  can  be  easily  stopped  by 
arranging  a  circulation  of  a  limited  volume  of 
saturated  air  through  the  covers  and  the  receinng 
vessel,  but  there  seems  to  be  no  way  of  avoiding 
the  mechanical  impact  in  a  machine  of  this  type. 
F'ortiinately  the  latter  effect  gives  rise  to  a  con- 
dition that  is  usually  very  beneficial  for  the 
separation  of  cidloidal  or  coUoidogenic  substances. 
For  example,  when  a  suspensoid  of  tricalcium 
phosphate  is  passed  through  the  centrifuge  at 
i 

•  In  general,  any  substance  that  is  effective  in  meftianically  ' 
carrying  down  suspended  parth-Ies  will  aid  centrifugal  separation. 
A  few  typical  exanipleji  are — Icieselgulir,  magnesia,  finely  dlvitled 
wood  pulp,  cotton  linters,  and  icaolin.  Eacti  particular  pn»l)ieni 
can  be  best  handled  byusingone  oranother  of  suchsubstances.but 
HS  the  loss  of  liquid  in  each  case  Increases  witli  the  amount  ul 
foreign  solid  matter,  it  is  gratifying  to  note  that  centrifugal  separa- 
tion requires  at  most  a  much  smaller  percentage  of  precipitating 
agent    than    gravity    settling. 

t  It  lias  been  suggested  tliat  certain  suspensions  mlOTt  uf 
precipitated  by  taking  advantage  of  the  electrical  properties  ol 
the  colloid.  Every  colloid  has  an  electric  charge.  lUe  pn»»e 
with  the  greater  dielectric  constant  is  charged  prjsitively.  Except 
for  certain  substances,  such  as  oxides,  liydroxides,  and  carbonate''. 
all  solid  susi>ended  particles  are  negative  to  water.  By  properly 
charging  the  continuous  phase,  the  attraction  for  th«  uijpew 
phase  can  be  din>inished,  and  agglomeration  will  be  corresponOllH')' 
more  rapid. 
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too  fast  a  rate  to  secure  complete  separation  of 
tlie  colloiil.  the  discliaised  solution  will  in  a  few 
minutes  contain  only  tiicalciuni  phosphate  iu  a 
completely  flocculated  state,  and  a  second  passage 
llir<)iii;h  the  bowl,  oliservinfj  certain  precautions, 
will  easily  remove  the  rest.  This  phenomenon 
has  been  found  to  apply  to  quite  a  number  of 
thinps,  amonj;  which  may  be  mentioned  fruit 
juices  and  suspensoids  of  alumina  and  ferric 
hydroxide. 

The  reversibility  of  certain  colloids  is  well 
iJlustrateil  by  the  effect  of  the  rapidly  revolving 
bowl  on  a  precipitated  colloid.  As  the  liquirl 
enters  the  bowl,  the  tremendous  impact  on  the 
llocculent  aarglomerations  will  tend  to  break 
tlieni  up  again  into  very  small  particles,  and  the 
centrifugal  force  is  given  a  correspondingly  harder 
task  to  .accomplish.  We  have  ob.served  a  wide 
difference  in  the  behaviour  of  various  electi-olytes 
under  such  conditions.  Some,  particularly  those 
of  high  valence  in  the  ion  of  opposite  potential 
to  the  disperse  phase,  seem  to  exert  a  physical 
stabilising  power,  toughening  the  agglomerates 
to  such  an  extent  that  they  are  not  broken  up.* 
A  little  work  was  recently  done  on  the  centrifugal 
reparation  of  suspended  hydroxides  of  iron  and 
aluminium  Irom  a  .saturated  solution  of  a  sodium 
siilt  electrolyte.  The  concentration  of  the  electro- 
lyte was  too  great  to  get  a  maximum  precipitating 
effect,  but  after  about  tu  clve  hours  the  impurities 
had  become  flocculent.  When  the  suspension 
in  this  state  was  passed  through  the  centrifuge 
where  it  was  subjected  to  a  force  quite  competent 
to  quickly  remove  the  suspended  particles,  the 
latter  were  so  broken  up  by  the  initial  impact 
of  the  revolving  bowl  as  to  require  a  long  continued 
apphcation  of  force  to  separate  them.  It  was 
found  that  a  trace  of  aluminium  sulphate  dissolved 
iu  the  solution  made  the  centrifugal  clarification 
commercially  successful.  A  peculiar  fact  is  that 
whon  these  .same  precipitates  are  in  a  much  more 
dOute  solution  of  sodium  electrolyte,  centrifugal " 
separation  is  very  rapid  and  complete  without  the 
addition  of  aluminium  sulphate. 

A  certain  pyroxylin  lacquer  cont.ained  a  fine 
cloud  of  celhdose  impurities.  A  suspension  of 
this  type  can  rarely  be  clarified  by  filtration,  but 
will  usually  respond  to  centrifugal  force.  In  this 
case,  however,  no  reasonable  amount  of  force  would 
effect  clarification,  and  yet  on  long  standing  the 
impurity  flocculated  and  settled  by  gi-avity.  '  The 
flocks  were  so  unstable  that  the  slight  motion  ot 
a_  stirring  rod  was  sufficient  to  destroy  them. 
Very  Utile  is  kno\vn  of  suspensoids  in  organic 
media,  and  no  expedient  we  have  tried  was  effective 
in  precipitating  the  impurity.  The  problem  was 
finally  solved,  however,  by  adding  a  fractional 
percentage  of  tricalcium  phosphate  precipitated 
m  alcohol.  The  filter  press  in  this  way  produces 
an  absolutely  clear  lacquer,  whereas  other  filtering 
agents,  such  as  kieselguhr,  fullers'  earth,  bone 
black,  barium  sulphate,  etc.,  were  entirely  without 
effect. 

We  come  now  to  a  discussion  of  emvilsifving 
agents,  a  subject  more  important  than  all  the  rest 
to  practical  chemists.  Though  a  thorough  study 
of  these  agents  would  be  of  considerable  ^ahle, 
no  one  seems  yet  to  have  undertaken  anv 
systematic  investigation  of  their  variety  and 
effects. 

Emulsoids  may  be  enormously  stabilised  by  the 
presence  of  certain  substances.  We  would 
roughly  divide  the  emulsifyipg  agents  into  three 
classes :  Fii-st,  those  whose  presence  in  the 
imnutest  proportion  wiU  lead  to  a  stable  emulsion. 
I  haracterLstic  members  of  tliis  class  are  the  salts 
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of  the  .sulphonic  acids  ot  the  naphtheno  hydro- 
carbons, and  certain  complex  ethereal  esters. 
One  drop  of  an  oil  <-ontaining  the  meiest  trace 
of  these  substances  will  ''auso  a  large  \()lunio 
of  pure  oil  to  become  higlily  eiuulsifiable.  We 
have  mentioned  these  particular  groups  because 
they  are  at  the  heart  of  a  big  problem  before  the 
refiners  of  petroleum  oil,  but  there  are  many  others 
fully  as  interesting  and  troublesome,  though  ot 
more  theoretical  value.*  It  is  characteristic 
of  these  compounds  that  .their  emulsifying  pro- 
perties depend  upon  their  presence  in  the  aqueous 
ph.ase.  We  do  not  make  a  distinction  here 
between  the  disperee  phase  and  the  dispersion 
medium,  tor  it  is  believed  that  emulsoids  may  have 
no  phase  that  is  not  conlinuous.  The  condition 
lias  been  described  as  an  intricate  net-work  of 
one  liquid  within  another.  If  the  emulsifying 
agent  is  throuni  out  of  soiution  in  the  water  to  the 
oleaginous  phase,  the  emulsion  is  no  longer  stable, 
but  can  be  separated  Ijy  a  very  moderate  applica- 
tion of  force.  For  naphthenic  agents,  this  inter- 
change may  be  brought  about  either  by  .salting  out 
or  by  any  reaction  that  wUl  substitute  a  sulphonic 
i  salt  more  soluble  in  oil  and  less  soluble  in  water, 
1.  The  emulsion  can  be  easily  broken  also  by  decom- 
position of  the  salt  ^\-ith  strong  sulphuric  acid. 
Tlie  resultant  separated  oil  will,  of  course,  be 
highly  emulsifiable  because  of  the  presence  of 
the  transposed  agents. 

Emulsions  caiisecl  by  the  presence  of  ethereal 
esters  can  always  be  brolcen  by  distilling  over 
caustic  soda — sometimes  in  no  other  way. 

A  very  high  centrifugal  force  can  cope  success- 
fully with  this  first  class  of  emulsifying  agents. 
The  so-called  "  milk  water,"  a  weak  emulsion 
thrown  away  by  .some  of  our  oil  refineries,  can  be 
completely  freed  from  its  oil  \\"ithout  the  addition 
of  chemical  reagents,  but  this  procedure  can 
hardly  yet  be  called  commercial,  A  certain 
lubricating  oil  contained  a  trace  of  an  ammonium 
sulphonate.  When  emulsified  with  water,  the 
very  highest  centrifugiil  force  generated  was 
unable  to  separate  it  at  commercial  capacities. 
A  slight  dilution  with  a  light  oU,  however,  reduced 
its  viscosity  to  such  a  point  as  to  make  centi-ifugal 
separation  easy.  The  oil  thus  obtained  was  of 
course  free  from  the  emulsifying  impurity  ard  was 
not  eniulsifialile. 

The  second  class  of  emulsifying  agents  must 
always  be  present  in  "  excess  "  of  the  aqueous 
phase.  The  commonest  examples  of  this  group 
are  the  soaps  of  the  ordinary  fatty  acids,  the 
products  of  hydrolysis  of  albimiin,  and  certain 
saponins.  Xearly  all  of  the  cutting  oils  of  trade 
are  made  of  oil.  alcohol,  water,  and  .soap,  and  the 
staljOity  of  such  emulsions  is  well  illustrated  by 
an  anaivsis  made  of  a  standard  product  that  was 
found  to  contain  82  °o  water.  The  principle 
underlying  the  action  of  soap  in  stabilising  the 
emulsoid  appears  to  be  its  property  of  coUoido- 
genesis,  especially  when  in  dilute  aqueous  solution. 
If  an  aqueous  soap  solution  is  agitated  with  a  pure 
oil,  the  oil  will  extract  the  soap  nearly  completely, 
and  the  emulsion  wUI  he  quite  unstable.  But 
the  function  of  the  alcohol  is  to  increase  the 
relative  solubUitv  of  the  soap  in  the  aqueous  phase, 
and  it  is  clear  that  the  reason  for  the  excess  of 
this  emulsif\-ing  agent  lies  in  the  fact  that  the 
relative  sohibilitv  in  the  oil  is  high,  and  that 
accordingly,  even  when  the  concentration  of 
alcohol  is  great,  much  of  the  emulsifying  efficiency 
of  the  soap  is  lost.  The  soaps  of  calcium,  alu- 
minium, or  magnesium,  prove  much  less  efficient 
than  those  of  sodium  or  ammonium.  This  class 
of  emulsifying  agents  can  be  nexitralised  by  Juning, 
by  saltintr.  or  bv  acid  treatment,  but  rarely  by 


•  The  naphthene  hydrocarbons  are  supposed  to  be  cyclo- 
paraffins,  chieflv  cydopentanes,  occurring  with  traces  of  aromaUc 
bydride=l  such  as  hexahydroxylene  and  hexahydromesitylene. 
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cAustic  ftlkalis.  In  tnct  alkali  will  usually  act  as 
&  slrtl>iliser. 

Ve  have  in  no  instance  Touud  an  emulsion  of 
this  tvpe  that  cannot  V>e  easily  separated  l>y 
centrifugal  force  alone,  and  this  is  perhaps  the 
ma'st  fjeneml  Held  for  centrifugal  machinery. 

Occasionally  what  appears  to  be  a  pure  soap 
emulsion  proves  to  be  in  reality  an  emulsion  of 
the  first  class.  For  instance,  a  number  of  attempts 
have  been  made  to  purify  the  crude  dt^gras 
recovered  from  wool  by  saponif\  ing  tlie  fatty 
ftcids  with  soda  ash.  and  separatin.:  the  neutral 
wool  fat  l>v  centrifucal  force.  The  separation 
has  been  found  diflicult  to  accomplish  in  this 
way.  but  this  is  not  dvie  to  the  soap.  As  any 
emulsion  of  purified  neutral  wool  fat  with  aqueous 
eoap  can  be  readily  separated,  the  re.al  emulsifying 
agent  in  the  case  of  degras  must  Vie  an  unidentified 
ester  present  as  an  impurity.  Proceedmg  on  this 
Jkssumption.  we  find  that  the  difficult  centrifugal 
separation  of  the  degras  emidsion  can  be  safely 
aided  by  such  a  reaction  that  will  precipitate 
some  of  the  so.ip  without  throwing  the  ester  into 
solution  in  the  fat.  A  little  salt  will  answer  the 
purpose.  Lime  will  of  course  prodiu-e  a  poor 
fat  because  of  the  solubility  of  calcium  soaps. 

Centrifugal  separation  of  such  emulsions  is 
invariably' made  easier  by  dilution  with  water, 
not  so  much  because  of  a  reduction  of  viscosity, 
for  this  is  not  .ilways  the  case,  but  because  of  the 
colloidal  properties  of  soap  solutions  of  high 
dispersitv.* 

The  third  class  of  emulsifying  agents  appears 
to  have  a  more  or  less  mechanical  function.  A 
good  example  is  finely  divided  or  colloidal  carbon. 
Each  particle  of  carbon  retains  a  film  of  water 
exceedingly  ilifHcult  to  remove.  Our  experiments 
have  showii  also  that  tlie  fdm  of  water  is  enveloped 
by  a  tenacious  film  of  oU.  Xo  chemical  treatment, 
except,  of  course,  the  use  of  some  hygroscopic 
agent  such  as  anhydrous  calcium  chloride,  will 
break  up  such  a  condition. 

The  effect  of  centrifugal  force  on  carbon 
emulsions  is  very  interesting.  If  the  liqViid  is 
passed  through  the  centrifuge  at  a  low  rate,  the 
carbon  is  thrown  completely  to  the  peripliery  of 
the  bowl  and  tlie  oil  and  water  separately  dis- 
charged. If  on  t)ie  other  hand  the  rate  is  increased, 
so  that  the  sexjarating  influence  is  exerted  for  a 

•  A  hint  as  to  the  proper  direction  In  which  to  look  for  a  theory 
to  account  for  the  emulsifying  agent  may  be  seen  in  the  frothing 
effect  capable  of  being  produced  in  an  aqueous  solution  of  any 
of  these  substances.  Frothing  is  a  phenomenon  related  to  surface 
tension.  We  believe  that  the  properties  of  these  artificial  emul- 
sions can  be  accurately  gauged  by  a  measurement  of  interfacial 
Burface  tension. 


shorter  interval  of  time,  some  of  the  carVion  will 
be  deposited  iu  the  bowl,  wliilc  some  will  form  a 
layer  between  the  oil  aiul  the  wati-r  and  can  lie 
dischai'ged  with  either.  Tlie  ratio  of  "  floating 
carbon  "  to  that  deposited  in  the  bowl  has  been 
fotmd  to  be  as  high  as  i'iO",,  in  some  cases. 

This  jihenomenon  wovdd  naturally  lead  to  a 
discussion  of  the  contintious  discharge  of  separated 
.sludgis.  liut  the  subj<Mt  is  so  largo  that  it  must 
be  omitted  from  this  paper. 

In  conclusion  we  would  point  out  that  practical 
operatives  thoroughly  realise  the  futility  of  any 
)iurely  chemical  me.ans  for  breaking  down  their 
emulsions,  for  in  nine  cases  out  of  ten  the  object 
is  to  obtain  an  oil  as  free  as  possible  from  the 
impurities  that  c.mse  enuilsification  ;  and  in  these 
days  of  iaj)id  jiroduction,  very  few  industries  can 
.••.ITord  to  wait  for  the  gra\ity  settling  of  a  suspen- 
sion even  if  it  is  practicable  to  precipitate  by 
reagents.  We  liope,  therefore,  that  our  industries 
will  not  only  investigate  centrifugal  force,  but 
will  make  public  their  investigations,  for  any  such 
data  will  be  of  immediate  practical  interest. 


Sydney  Section. 


THE  COMMERCIAL  UTILISATION  OP  THE 
GRASS  TREE  (XANTHORRHOEA)  AND 
ZAMIA  (MACROZAMIA>  IN  WESTERN 
AUSTRALIA. 


BY    H.    ROWLEY. 

(See    this    J.,    March    15,    1916,    290- 
Addenditm  to  Discussion. 


-292.) 


The  Author,  who  could  not  be  present  when 
the  paper  was  read,  wrote  saying  that  with  regard 
to  size  of  retorts  he  preferred  to  begin  with  the 
smaller  size,  which  was  also  the  German  practice 
when  destructively  distilling  for  tar  as  a  primary 
product.  (See  Von  Kl.ir's  Technologic  der  Holz- 
verhohhinq.  1910.) 

As  to  the  work  of  other  investigators,  he  was 
not  so  much  concerned  with  the  history  of  whiit 
had  been  written  and  proposed,  as  with  the 
practical  utilisation  of  the  material,  for  wliich  he 
was  now  erecting  plant. 

He  thought  the  amount  of  ammonia  obtainable 
was  too  small  to  have  a  commercial  value,  and 
that  the  propoition  of  potassium  oxalate  could 
not  be  serious,  or  calves  and  pigs  would  not  thrive 
on  the  fodder,  as  they  are  now  pro\'ed  to  do. 
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efficiency    of .     H.    K.    Benson    and    6.    A. 

Hougen.     J.  Ind.  Eng.  Chem.,  I'JIO,  8,  135—430. 

It  Ls  considered  that  the  function  of  Ijoiler  scale 
preventives  is  to  form,  with  the  impurities  in  the 
feed  water,  precipitates  which  remain  suspendeil 
in  a  colloidal  or  flocculent  condition,  and  it  is 
suggested  that  the  relative  efficiency  of  siuh 
preparations  may  be  compared  by  measuring  the 
rates  of  settling  of  the  precipitates  formed  on 
adding  them  to  the  feed  water. — A.  S. 


C'apacitij  and  economy    of  muUiple-effeclcvanoraiors 
[for  siiijar  juices].     Kerr.     ,SVt'  X\'II. 

Patents. 

Furnaces.     A.    Smallwood,    London.     Eng.    Pat. 

0323,  Apr.  2S,  1915. 
Till-;  hot  gases  pass  from  the  fire  through  a  horizon- 
tal combustion  chamber,  then  back  tlirough  flue.'* 
on  eitlier  side  of  the  <ombustion  chamber,  which 
communicate  with  the  interior  of  the  hoUow 
floor  of  the  heating  chamber ;  the  connecting 
passages    can    be    controlled    individually.    The 
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heating  cbamber  communicates  also  with  other 
heating  flues  in  its  side  walls  ami  roof. — W.  F.  F. 

Cement  or  other  material ;  Means  for  grinding  or 

liixinlenratinq .      A.    Km.iUwootl,     Lomlon. 

Kng.  Pat.  15329,  Apr.  28.  1915. 

TuK  apparatus,  e.g.,  a  tube  mill,  contains  one  or 
more  hollow,  cylindrical  menibei-s  each  of  ^hich 
hivs  a  lon,uitudii\al  slit  or  opening  extending  from 
end  to  end.  and  is  case-hardened  on  the  outer 
surface  only,  in  order  to  obviate  fracture  in  the 
event  of  excessive  stress. — -W.  E.  F.  P. 


Smoke  and  fumes;    Means   of  ^ra.<<hing - 


-  from 


furnace  or  l)oilcr  flues.  J.  8haw.  Gateshead,  and 
W.  E.  Lowrison,  JMorpeth.  Eng.  Pat.  6429, 
Apr.  30,  If"  15. 

Thk  patent  comprises  the  same  subject  matter  as 
that  of  specification  Xo.  1.5,788  of  1913.  on  which 
the  grant  of  a  patent  was  refused,  on  the  ground 
that  the  invention  had  lieen  obtained  from  J.  Shaw. 
Smoke  passes  from  the  furnace  or  boUer  flue 
through  a  chamber  fitted  with  water  spraying 
nozzles  at  the  top.  and  with  hinged  plates  which 
can  be  arranged  to  form  vertical  baffles  to  force 
the  smoke  to  take  a  zigzag  path.  An  exhaust  fan 
Is  fixed  at  the  outlet  of  the  chamber  to  the  chimney. 
When  the  apparatus  is  not  required,  the  hinged 
plates  can  lie  turned  so  as  to  cut  out  the  washing 
chamber  and  form  a  continuovis  passage  from  the 
flue  to  the  chimney.  (Reference  is  directed  in 
pursuance  of  Sect.  7,  Sub-sect.  4.  of  the  Patents 
and  Designs  Act,   1907,  to  Eng.  Pats.   18,488  of 

1904,  7962  of  1905,  and   15.172'^  of  1907  ;  this  J., 

1905,  982  ;  1906,  332  ;  1908,  742.)— W.  F.  F. 

Distilling  and  eoncenlrating  apparatus.  W.  Ander- 
son, Helensburgh,  and  J.  Meikle,  Glasgow. 
Eng.  Pat.  0854,  May  7,  1915. 

Several  distilling  or  concentrating  units  are 
connected  in  series  so  that  the  liquid  flows  through 
them  at  a  gradually  increasing  temperature.  All 
the  units  are  heated  by  a  common  furnace,  the 
temperature  of  each  being  regulated  by  a  damper 
in  its  flue.  Each  unit  comprises  two  superposed 
drums,  the  lower  of  which  is  traversed  bv  fire 
tubes,— \Y.  F.  F. 

Evaporating  frothing  liquids  ;  Apparatus  for  ■ 


F.    Seeser,    Magdeburg.    Germanv.     Tj.S.    Pat. 
l,182,220,May  9,1916.Datc  of  appi:,Apr.24,1914. 

A  FROTH  chamber  is  arranged  above  an  evaporator 
chamber  and  is  provided  with  an  outlet  tube 
which  communicates  with  a  third  chamV^er  above, 
by  means  of  a  series  of  tangential  nozzles.  Baffles 
are  provided  to  reverse  the  direction  of  the 
vapour  as  it  issues  from  the  nozzles. — W.  H.  C. 

Volatile  solvents  diluted  u-ith  air  or  other  gases; 
Recovery  of .  H.  Fi'ischer.  Cologne,  Ger- 
many. Eng.  Pat.  7098,  ilay  11,  1915^ 
Volatile  solvents  other  than  naphtha,  such  as 
alcohol,  wood  spirit,  acetone  oil,  acetone  and  its 
homologues,  chloroform,  ethyl  acetate,  ether, 
benzol,  etc.,  are  recovered  by  passing  air  or  gases 
containing  them  through  liquids  having  entirely 
or  partly  the  same  composition.  The  last  traces 
ate  condensed  by  passing  the  gases  through 
emulsions  of  vegetable  or  aninial  oils  with  water. 

— W.  F.  F. 

Grain  drying  apjmratus.  E.  Djandierv  and  S. 
Shapow,  Petrograd.  Eng.  Pat.  9971,  July  8,1915. 
Grain  is  charged  into  a  chamber  which  can  be 
Kitatcd  on  a  horizontal  axis  and  is  constructed  of 
fine  net  mounted  on  a  framework,  the  shape 
being  that  of  two  cones  or  pvramids  with  their 
bfwes  in  contact  and  their  axes  in  the  axis  of 
rotation.  The  frame  is  connected  to  the  shaft  by 
radial  spokes  which  assist  in  stirring  the  grain. 


This  chamber  is  raounted  in  a  hermetically  closed 
vessel  and  surrounded  by  lieating  pipes.  The 
grain  is  charged  and  discharged  through  valves 
in  the  periphery  of  the  chamlier  and  the  air  is 
rarefied  and  vapour  witlulrawn  by  a  vacuum 
apparatus  connected  to  the  closed  vessel. — W.  F.  F. 


Transporting  materials  in  bulk  ;  Art  of- 


T.  W. 
.McNeill,  Assignor  to  Held.  Murdoch  and  Co., 
Chicago.  111.  U.S.  Pat.  1.181,677,  Mav  2,  1916. 
Date  of  appl.,  Sept.  8,  1913. 

SnL\LL  solid  bodies,  e.g.,  pickles,  sauerkraut,  and 
the  like,  are  immei-sed  in  a  protecting  liquid  in  an 
open  vessel.  The  liquid  and  the  small  solid 
bodies  are  then  drawn  through  a  pipe,  which  is 
immersed  in  the  open  vessel,  into  a  chamVjer  by 
means  of  a  vacuuni  \\hich  is  created  therein, 

— W.  H.  C. 

Filtering-pre^s.  O.  Bro^vn,  Bavonne,  X.J.  F.S.  Pat. 
l,18i;729,May  2,1916.Date "of  appl.,  .Tuly  3,  1915. 

A  LOXG  shallow  horizontal  chamber  is  divided  by 
a  horizontal  grooved  plate  carrying  a  perforated 
plate  wliich  supports  a  filtering  fatiric.  The  Uquid 
enters  at  the  top  at  one  end  and  is  forced  to  flow 
in  a  stream  along  the  fabric  by  a  series  of  trans- 
verse ribs  attached  to  the  roof  and  nearly 
touching  the  fabric.  The  filtrate  is  withdrawn 
from  the  lower  chamber  at  a  point  immediately 
below  the  irdet.     The  apparatus  may  be  heated. 

— W.  F.  F. 

Filter.     H.  T.  Evans,  El  Centro,  Cal.     US.  Pat. 
l,182,465,May9,1016.  Dateofappl.,Nov.  6,  1913. 

One  half  of  a  horizontal  cylinder  is  divided  by 
transver-se  partitions  into  a  series  of  filter  chambers, 
and  the  other  half  into  a  storage  chamber,  a 
settling  chamber,  and  a  chamber  to  receive  the 
filtered  liquid  from  the  filter  chambers.  The 
liquid  flows  from  this  receiving  chamber  into  the 
settling  chamber  through  a  central  opening  in  the 
division  wall,  covered  by  filtering  material,  and 
then  overflows  from  the  settUng  chamber  into  the 
storage  chamber. — W.  H.  C. 

Mixing  apparatus.  F.  Tvson,  Canton,  Ohio.  U.S 
Pat.  1,181.973,  May  2,  1916.  Date  of  appl.. 
July  7,  1911. 
The  mixing  vessel  is  provided  with  a  central, 
vertical,  hollow  shaft  which  is  rotated  by  suitable 
means  from  below.  An  arm  carrying  rabbles 
is  attached  to  the  shaft  near  the  bottom.  Stirrers 
are  attached  to  and  rotated  with  the  arm  above 
the  rabbles,  and  also  receive  a  vertical,  reciproca- 
ting motion,  which  is  transmitted  to  them  from 
mechanism  located  below  the  shaft,  by  means  of 
independent  bars,  which  pass  through  the  hollow 
shaft.— W.  H.  C. 

Ltihricating-oil ;     Fireproof .       R.     R.     Graf, 

Baltunore,  Md.  U.S.  Pat.  1,181,976,  May  2,  1910. 
Date  of  appl..  Mar.  8,  1916. 
Six  oz.  sodium  tungstate,  5  oz.  ammonium 
chloride.  6  oz.  ammonium  phosphate,  16  oz.  sal 
soda,  5  oz.  graphite,  i  oz.  alum,  and  6  oz. 
ammonium  sulphate  are  mixed  with  one  gallon 
of  lubricating   oil  and   boiled   for  half  an  hour. 

— W.  H.  C. 

Fires ;     Process  for   quenching by   means    of 

non- combustible  gases.  F.  Ajledter,  Hamburg. 
Ger.  Pat.  291,.S80,  Mar.  21,  1914. 
\  GASEOUS  mixture,  holding  particles  of  liquid  in 
suspensicm.  suitable  for  extinguishing  flies,  is 
obtained  bv  sulfjecting  superheated  steam  to  the 
sunultaneous  action  of  atomised  water  and  flame- 
extinguishing  gases  (carbon  dioxide,  sulphur 
dioxide). — A.  S. 
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Separating  solids  from   liquids  :     [Apparatus    for] 

conlinuoiisly .  J.  Van  N.  Dorr,  Denver,  Colo., 

U.S.A.    Ei4'.  Pat.  OS)S.-),  May  10.  1915. 

Bee  r.S.  Pat.  1.140,131  of  1015  ;  this  J.,  1915,  703. 

Evaporation  oi  solutions,  salts  and  the  UL-c  to  dryness. 
Eng.  Pat.  64S2.     Sec  VII. 


Ua.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Gases,      Ignition    of by     impulsiic    electrical 

discharije.     W.  M.  Thornton.     Proc.  Rov.  Soc, 
191C.  A.,  92,  381—401. 

The  ignitic^n  of  pases  by  impulsive  diseharne  or 
■■  jump  sparks  "  (this  J. ."1915.  1044)  is  considered 
as  a  function  of  sparking  distance  :    the  shorter 
the  distance  the  jireater  is  the  sectional  area  of  the 
spark,  so  that   the  volumes  of  the  sparks  which 
just  cause  ignition  are,  in  a  typical  case,  the  same 
for  all   spark   lengths.     The   impulsive   discharge 
was  prodnce<l  by  a  powerful  induction  coil  of  the 
usual  X-ray  type.     The  vibrating  contact  of  the 
primary    electric     ciii-uit    was    locked,     and    the 
current  made    or    buiken    l)y   a    sepai-ate    quick- 
break    switcli.     The    sparking    points     were    set 
to    a    convenient    distance    apart,     0-5    mm.    for 
hydrogen,  and  2  mm.  tor  methane,  and  the  current 
was  adjusted  until  a  spark  was  obtained  which 
just   caused   ignition.     The   igmting   sparks   were 
made  between  the  flat  end  of  a  platinum  rod  and 
a  platinum  wti-e.  and  the  vessel  was  thoroughly 
dried   by  exhaustion  after  each   explosion.     The 
gases  examined  were  mixtures  ^^^th  air  of  hydrogen, 
methane,   propane,   and   pontane ;     ethylene  and 
acetylene  ;      carlion     monoxide    and     cyanogen  ; 
coal  gas.  and  a  mixture  of  equal  volumes  of  hydro- 
gen and  metliane.     With  the  hydrogea.  propane, 
pentane,    and    carbon    monoxide    mixtures     the 
aiflficulty   of   ignition   increases   gradvuiUy   as   the 
percentage  of  oxygon  is  reduced.     In  tlie  case  of 
inflammalile  nietliane-air  mixtures,  ease  of  ignition 
is  independent   of  the  percentage  of    methane  in 
the  mixture.     With  the  acetylene  and   cyanogen 
mixtures  the  curves  showing  tlie  relation  between 
the  strength  of  the  current  producing  the  igniting 
spark  and  the  percentage  of  inflammable  gas  in 
the  mixture,  advance  in  steps  in  wliich  tho  atomic 
gi-oupings   caused    by    the   initial    ionisiition.    but 
preceding  the  self  ignition,  are  made  visible  as  if 
by  the  spark  itself.     A  mixture  of  hydrogen  and 
methane  in  equal  vf>lumes  behaves  like  methane 
in  regard  to  ea.se  of  ignition,    i.e..  tlie  hydrogen 
influences  the  magnitude  but  not  the  type  of  the 
reaction.     The  upper  limit   of   inflammability    of 
the    pai'affins    is    reached    when    tlie    volume     of 
combustible  gas  is  twice  tliat  in  the  mixture  for 
perfect    combustion,    the    lower    limit    when     the 
volume    of    oxygen    is    twice    that    required     for 
perfect  combustion  less  one  atom  to  the  molecule. 
The  curve  for  the  ignition  of  coal  gas  is  tlie  same 
as  that  for  methane,   .showing  that  tlie  ignition 
of    coal    gas    is    through    metliane.     Ethylene    is 
unique   amongst   the   gases   examined,    since    the 
richer  mixtures  are   easier    to    ignite.     Kvidence 
is  given  by  these  experiments  that  ignition  begins 
by  ionisation  of  the  oxygen  of  the  mixture. 

— W.  O.  C. 

Methane  and  air  and  hydrogen  and  air  ;  Ignition  of 

mixtures  of by  means  of  the  impulsive  electric 

illwhargp.     H.   (i.  .Sastrv.     Cliem.  Soc.  Trans., 
1910,  109,  .-.23— .529. 

ExPERiilEXT.s  were  carried  out  to  confirm  the 
statement  of  Tlioi-nton  (see  preceding  abstract) 
that  continuous  alteration  of  the  pir.portions 
of  an  explosive  mixture  of  gases  may  be  accom- 
panied by  discontinuous  alterations  in  the  spark 


energy  requiivd  for  ignition.     Ignition  was  elTected 

by    an    impulsive    electric    dischai-ge     from     tlie 

secondary  of  an  induction  coil,  and  the  measure 

of  the  ignition  spark  energy   was  the  magnitude 

;   of  the  curieut  that  had  to  he  broken  in  the  luinmry 

]    to  pivducc  a  spark  at  the  spark  gap  in  the  explosion 

vessel  which  woidd  ignite  the  mixture.      .Mixtures 

'   of  methane  and  air.  and  hydrogen  and  air  were- 

I   used,   with   spark   gaps   of    0-5     and     0-25    mm. 

I   respectively,    and    no    indications     whatever    of 

■■  step  "    ignition    could    be    obtained,    a    normal 

smootli  type  of  curve  being  obtained  on  plotting 

the  relative  igniting  currents  agiiinst  the  percentage- 

of  methane  or  hydi-ogen  in  the  mixture. — G.  F.  M. 

J'oluol  and  benzol   [from   coal  gn.s]  ;     Oil    trashing 

ior  the  absorption  of .     T.   Glover.     J.   Gas 

Lighting,    191(5,    134,   3S7 — 389. 

T.vu  washing  has  jiroved  in  many  respects  unsatis- 
factory for  recovering  toluol  and  benzol  from  coal 
gas  :  only  a  small  p(U'tiim  of  tlie  lienzol  ami 
toluol  is  al)Sorbed  by  the  tar,  and  naphthalene 
may  be  carried  forwartl  and  cause  trouble  in  the 
mains.  Heavy  creosote  and  green  oil  give  much 
Vietter  results,  as  the  following  table  shows,  and  at 
the  same  time  absorV)  naphthalene  from  the  gas. 


Lb.  per  ton 
01  coal,  labora- 
tory t«st. 

Lb.  extracted  per  ton  of  coal 
carbonised. 

Tar  process. 

Oil  washing 
proces*. 

Benzol 

Toluol 

14 

4 

1-5 
0-75 

10-082 
3-65 

Illustrations  showing  the  general  arrangement  of 
plant  suitable  for  small  works  are  given. — W.H.  C. 

Oil-shales,  vith  especial  reference  to  those  of  the 
Dorsetshire  Kimmeridqian  Series.  W.  H.  .Man- 
fleld.    J.  IiLst.  Petrol.  Techn.,  1910,  2,  1(32—100. 

The  geological  and  geographical  distribution  of 
oU-shales  throughout  the  world  is  briefly  outlined 
.ind  a  short  history  given  of  the  origin  and  develop- 
ment of  the  British  shale-oil  industry.  Details  are 
given  of  the  geology  of  the  Kimmeridgc  shales  in 
Dorsetshire  and  of  the  methods  adopted  for 
proving  and  working  these  deposits.  By  distilling 
the  shale  at  the  lowest  possible  temperature,  a 
higher  yield  and  bettor  quality  of  oil  is  obtained 
than  ill  the  Scotch  method  of  retorting,  but  the 
yield  of  ammonia  is  poor  unless  the  temperature 
is  increased  considei-ably  towards  the  end  of  the 
distillation.  Several  methods  of  low-temperature 
(listillatioi?  have  been  de\ised,  for  one  of  which 
(the  Del  Monte  process)  an  average  yield  of  80  gallB. 
of  oil  per  ton  of  sh,^le  is  claimed.  The  oil  obtained 
by  ordinary  methods  contain-S  5 — 8^o  of  sulpmir, 
as  .against  less  than  1  %  in  that  from  most  other 
shales  worked.  ^Vlthough  many  processes  have 
been  devised  for  the  remo\-al  of  sulphur  from  the 
oil  or  from  the  shale  direct,  none  is  yet  commercially 
available,  and  tills  diHicuIty  has  hitherto  pre- 
vented any  large  extension  of  the  shale-oil  industry 
in  this  country.  A  l)il)Iiography  of  British  oil- 
shales  (including  torbanite)  is  appended. 

— W.  E.  F.  P. 

Paraffins  ;   Effects  of  temperature  on  the   structure 

of .     T.   I'eczalski.     Comptes    rend.,  1916, 

162,  784-788. 
The  specific  gravitv  of  the  different  pure  paraffins 
varies  from  0-848 'to  0-875,  but  the  autlior  has 
come  across  paraffins  with  a  specific  gravity  over 
0-900.  Experiments  on  the  effect  of  teiupeiahire 
upon  the  structure  and  density  of  the  paraffins  ' 
.showed  that  in  certain  cases  when  the  sample 
was  maintained  for  10,  48,  or  50  hours  in  closed 
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lubes  at  40°  to  45°  C.  (that  is  wi'II  below  the 
melting  point),  hollows  appe.nieil  in  the  mass  near 
the  bottoiiis  of  the  tubes,  ami  the  specifio  <;iavity 
increased  appici-iably.  the  inerease  in  one  case 
being  from  OSl't  to  b-900.  Tlie  physical  ajiiieav- 
aiice  of  the  wax  also  changeil.  a  sample  that  was 
opaque  before  heating  i)econiiiig  transparent 
aft«r  the  heat  treatment.  The  electrical  con- 
ductivity diminished  rapidly  as  the  heating 
proeeeiU'il.  (In  examining  very  thin  films  of  the 
wax.  microscopically,  witli  the  aid  of  polarized 
light,  it  was  found  that  the  mass  before  heating 
was  composed  of  two  portions,  one  crystalline 
«nd  the  other  amorphous.  The  ett'ect  of  the 
heating  was  to  cause  an  increase  in  the  size  and 
number  of  the  crystals  at  the  expense  of  the  non- 
iTvatalline  portion  of  the  sample.  .\  fresh  orienta- 
tion of  the  individual  crystals  probalily  accom- 
panies this  change,  and  this  would  explain  not  only 
the  increase  of  specific  gravity  and  diminution 
of  dectrical  conductivity  noted  in  the  earlier 
experiments,  but  also  the  changes  in  transparency 
of  the  mass  that  accompanies  the  heating. 

—J.  B.  C.  K. 

Fortnolile  rcaclion  of  Xastxikoff  as  applied  to  oil 
retidtials  and  natural  asphalts.  C.  Richardson. 
J.  Ind.  Eng.  Chem.,  lOlti.  8,  319—321. 

A  MODIFICATION  of  XastukofY"s  formolite  reaction 
;this  J.,  1904.  1082)  was  applied  to  a  number  of 
letroleum  residiials  and  natural  asphalts.  Tlie 
•esults.  confirming  those  obtained  by  treatment 
A'ith  concentrated  or  fuming  sulphuric  acid,  show 
hat  natural  Trinidad  and  Bermudez  asphalts  con- 
■ist  largely  of  unsaturated  hydrocarbons,  followed 
ly  Trinidad  residual  pitch.  Mexican  petroleum 
-csidual,  California  petroleum  residual,  and  Texas 
letjroleum  residual,  arranged  in  order  of  decreasing 
>ercentages  of  unsaturated  hydrocarbons.  It 
ippears,  therefore,  that  the  smaller  the  content  of 
insaturated  hydrocarbons,  the  more  pronounced 
s  the  asphaltic  character  of  a  bitumen. — A.  S. 

'iapMhcnic  acid.    Eadclift'e  and  PoIUtt.    Sec  XII. 

I'atexts. 

^oal ;    Mode  of  and  apparatus  for  c.rtraeting  iratcr 

from .    C.  Burnett.  Bath.    Ens;.  Pat.  6944, 

May  10,   191.5. 

iii  coal  is  fed  under  pressure  through  a  perforated 
>  Under  and  then  between  heated  rolls,  an  inter- 
lediate  heated  chamber  being  inserted  between 
he  cylinder  and  the  rolls,  when  the  water  content 
f  the  coal  is  exceptionally  high.  — J.  B.  C.  K. 

•  on-coking  coals  ;    Process  of  maki)i;i coking. 

J.  Becker.  Chicago.  111..  Assignor  to  H.  Koppers 
Co.  U.S.  Pat.  1.182.738.  May  9.  1910.  Date  of 
appl.,  Dec.  8,  1013. 

RUSHED  non-coking  coal  is  mixed  with  2 — 10"o 
f  crushe<l.  soliditied  pitch,  substantiallv  free  from 
«•,  and  the  mixture  is  then  coked. — W."  H.  C. 

vena  for  the  production  of  gas  a>ul  coke  :  Method 

of  charging .    H.  Koppers,  Essen.    Ger.  Pat. 

291.0,53,  July  17,   1914. 

HE  oven  is  provided  with  a  relativelv  large  number 
charging  openings  widening  towardsthe  base, 
that  the  entire  charge  of  coal  can  be  introduced 
om  the  closed  feed  hoppers,  without  it  being 
Kiessary  to  level  the  coal  during  the  charging 
)etati0D.  When  the  initial  strong  evolution 
gas  IS  at  an  end,  the  charge  is  leveUed  tlirough  a 
fl"^  "*t  ^'^^  °*  *^^  oven,  escape  of  gas  and 
now  of  an-  being  prevented  as  far  as  possible  bv 
amt&inmg  the  pressure  in  the  oven  appioxi- 
*!f^  equal  to  the  atmospheric  pressure.  An 
ert  gas,  e.g.,  flue-gas.  is  supplied  to  the  feeil 
'Ppers  while  those  are  being  emptied,  in  order  to 
Mntam  therein  a  flame-extmguishing  atmosphere. 

—A.  S. 


Acetylene    and    hydrogen ;     Method    of   separalinf/ 

.       G.    O.    Cunne,    jun.,    Pittsburgh,     Pa., 

Assignor  to  The  Prest-t)-Lite  Co.,  Inc.,  Indiana- 
polis, Ind.  U.S.  Pat.  1,181.116,  Mav  2,  1910. 
Date  of  appl.,   July  20,   1915. 

A  JIIXTURE  containing  acetylene,  ethylene,  hydio- 
gen,  and  traces  of  other  gases  is  passed  through  a 
vessel  containing  charcoal  at  or  below  ordinary- 
temperatures.  Acetylene  and  catalytic  "  poisons" 
are  absorbed  and  hydi-ogen  and  other  gases  pass 
thiwugh.  The  acetylene  may  be  reco\-ered  after- 
wards by  heating  the  charcoal. — W.  F.  F. 

Gas-producer.  \\'.  B.  Chapman,  Assignor  to 
Chapman  Engineering  Co..  New  York.  U.S.  Pat. 
l,lS2,(i40,  May  9,1910.  Date  of  appl.,  Feb.13,1912. 
Thk  producer  is  jirovided  with  a  rotating  heatl 
carrying  eccentrically  a  coal  hopper  with  its  lower 
end  open  at  the  level  of  the  fuel  bed.  The  follow- 
ing wall  of  the  hopper  proj(Hts  downwards  slightly 
below  the  leading  wall,  and  is  provided  with  a 
chamber  through  which  a  cooling  medium  is 
circidated.  while  its  lower  edge,  in  contact  with  the 
fuel  bed,  is  bevelled  upwards  close  to  the  wall  of 
the  producer. — W.  F.  F. 

Gas  producer.  H.  Koppers,  Essen.  Ger.  Pat. 
291.423.  Jidv  4,  1914.  Addition  to  Ger.  Pat. 
289,590. 

Ix  a  gas  producer  of  the  type  described  in  the  cliief 
patent  (see  U.S.  Pat.  1.146.627  of  1915  ;  this  J., 
1915.  896),  in  which  the  clinker  is  removed  in  a 
molten  condition,  the  intermediate  chamber,  into 
which  the  clmker  and  gases  are  discharged  from  the 
producer,  is  in  the  form  of  a  bell  dipping  into 
water. — A.  S. 

Gas-purifying  process  and  apparatus.  Gas-purifyi7igy 
cooling,  and  bi/-product-recovery  apparatus.  B.  M. 
Ferguson.  Chicago.  111.  U.S.  Pats,  (a)  1.182,543 
and  (n)  1.182.544.  Mav  9,  1916.  Dates  of  appl., 
Oct.   17,   1914  and  Mar.   4,   1915. 

(a)  Gas  from  the  retorts  or  ovens  is  heated  by 
intimate  contact  with  sprayed  liquid  (e.g.,  ga& 
Manor)  so  as  to  raise  its  vapour  content.  It  is  then 
forced  through  ad justable,  perforated  baffle  plates 
over  which  a  cooling  liquid  is  sprayed,  to  remove 
the  tar  and  other  impurities.  (B)  The  gas  is 
passed  from  a  common  supply  reservoir  through  a 
battery  of  scrubbers  of  dift'erent  sizes,  provided 
with  sprays  of  cold  gas  Uquor.  Grid  plates  are 
provided  iii  each  scrubber,  which  are  adjusted 
automatically  by  the  gas,  to  vary  the  flow  through 
the  scrubber,  and  any  of  the  scrubbers  may  be  cut 
out  of  action  by-  valves  connecting  them  to  the 
supply  reservoir  and  to  the  outlet  main. — W.  F.  F. 

A7ntnonia  in  the  condensed  liquors  and  tcash  liquors 
of  gas  icorks  and  coking  installations  ;   Process  for 

recovering  the  combined .      Deutsche  Conti- 

nental-Gas-Ges.,  Dessau,  and  K.  Fritz.  Darm- 
stadt.   Ger.  Pat.  291,038,  Dec.  10,  1913. 

The  liquor  is  passed  through  a  layer  of  cinders  or 
ashes  from  the  fuel  or  thi'ough  a  layer  of  coke 
breeze,  either  in  the  distUUng  column  or  in  a 
separate  vessel  ;  or  the  liquor  may  be  treated 
with  an  aqueous  extract  of  the  cinders,  ashes, 
or  coke  breeze.  The  liberation  of  ammonia  is 
probably  caused  largely  by  the  action  of  calcium, 
magnesium,  and  iron  silicates  or  aluniinates  ;  an 
aqueous  extract  of  the  cinders  liberates  only  from 
r'a  to  -,%  of  the  quantity  of  ammonia  hberated  by 
using  the  soUd  cinders. — A.  S. 

Oil;    Method  of  treating  crude  [hydrocarbon] . 

C.  B.  Forward.  Urbana.  Ohio.  U.S.  Pat. 1,181,301, 
May  2,  1910.    Date  of  appl.,  Sept.  8,  1914. 
Vaporised  hydrocarbon  oils  are  passed  tiirough  a 
connected  series  of  separating  condensers,  and  the 
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imcontlenswl  portion  is  heAted   in  one  of  the  con- 
densers to  a  teuiporatiiro  in  oxoess  of  that  in  the 
last  preoetlinsi  eonilenser.  ami  then  pjvssed  tlu-ongh 
the  remaining  coudensei-s. — I''.  A.  M. 
AsphaUum  ;     Process   and   apjuiniliis  for   making 

.    AI.  J.  Tiumhle.  Artesia.  Cal..  .Vssigcnor  to 

Simplex  Hefinini;  Co.    I'.S.  Pat.  l.lSi.tiOl,  May 

9,  ItUO.  Date  of  appl..  Sept.  U>.  1912. 
A  CONSTANT  supply  of  asphaltic  material  is  intro- 
duceil  into  a  heater,  and  is  theme  conveyed  to  an 
evaporator  pi-ovide<l  with  an  outlet  for  the  vapours. 
The  eonoentrated  material  is  then  conveyed  in  a 
stream  into  a  "  reducer,"  which  may  be  heated 
by  the  material  itself,  and  is  t  reated  with  a  reducing 
agent,  whi<h  is  subsequently  removed,  together 
■n-ith  volatile  products  of  the  reaction. — C.  A.  M. 
Carbon  monoxide  in  a  gaseous  mi.rture  ;   Process  of 

repUicing by  hydrogen.     V.  Siedler  and  K. 

Henke.    Griesheim,   Assignors   to   Chem.    Fabr. 

Griesheim-Elekti-on,  Frankfort,  Germany.    U.S. 

Fat.    1.1S1.21U,   Mav  2,    1910.      Date  of  appl., 

June  13,  1912. 
See  Eng.  Fat.  13,049  of  1912 

Gas;     Mannfacliire   of . 

Germany.     U.S.  Pat. 
Date  of  appl.,  Aug.  29 


this  J.,  1913,  27S. 
— .       J.    Bueb,    Dessau, 
1,181,131,  Mav  2, 
191.3. 


191(5. 


See  Ger.  Pat.  280,746  of  1913  ;   this  J..  191.5,  540. 
Fireproof  luhricaiing oil.  U.S.  Fat.  1,181,970.  Seel. 

Manufaciure  of  bituminous  compounds.    Eng.  Pat. 

0283.     See  IX. 
Brimetlihg  machines  [for  metal  borings,  etc.].    Eng. 

Fat.   1846.     -See  X. 
Process  and  apparatus  for  decomposing  light  hydro- 
carbons for  the  production  of  carbon  black.     Ger. 
Pat.  290,883.    See  XIII. 
Gas  analysing   apparatus.      U.S.    Pat.    1,182,851. 
See  XXIIl. 


Ub.— DESTRUCTIVE    DISTILLATION ; 
HEATING  ;    LIGHTING. 


Surface  cotnhustion  furnar 


Test   of  a  ■ 


Fur- 
nace 
temp. 
•C. 


Supply  in 

cb.  It.  per 

min.  of: 


Air. 


Gas. 


Gas     I  Mixture  '  Flue 
prftusure,'  pressure,   Kas 
In.  of 
water. 


Composition  of 
Sue  gas,  vol. 
percent 


in.  of    |tmp., 
water.    °  C. 


CO, 


i.^iao 

16-0 

2-05 

_ 

1563 

16-4 

2-40 



^5H5 

15-5 

2-40 

3-0 

1670 

13-7 

2-fiO 

1 

IflTiV 

15-0 

3-00 



1660 

13-5 

3-30 

2*9 

—  690  — 

—  610  — 
11-0  6S0  I  — 

—  710  12-8 

—  740  I  — 
11-0  760  '  12-1 


00 
0-0 


Total  heating  v.alue  of  gas.  fiS7  B.Th.U.  per  cb.  (t. 
net   hcaliuj   value,   634   B.Th.l'.   per  cb.  ft.   (ga- 
saturated  at  60'  F.  pnd  30  in.  Hg). — A.  S. 

F.\TENTS. 

Ilfaiing     cartridge.     A.     Lang.     Karlsruhe.     Cici 
Fat.  290,908.  Dec.  5,  1914. 

Tin-:  cartridge  contains  mixtures  of  luetals  ai^ 
metallic  oxides,  sulpliides,  sulphur,  or  the  lik. 
whiili  give  rise  to  an  exuthcrmic  reaction  uiui 
igniteil  at  one  part.  Tlu'  mixtures  arc  ari'angi>. 
in  layers  so  that  the  qiiaidity  of  heat  developi-. 
increases  progressively,  starting  (iH)m  the  poin 
of  ignitii>n.  For  example,  the  layers  near  tli 
point  of  ignition  may  be  <-omposed  of  mixtur. 
containing  heavy  metals,  whilst  tliose  more  rerao! 
may  be  funned  of  mixtvu'es  containing  ligl, 
metals  :  or  mixtures  containing  a  heavy  met.i 
and  i)i-ogressively  increasing  proportions  of  a  ligli 
metal  may  be  used,  or,  similar  etTocts  may  1" 
olitainod  by  using  dilTerent  oxides  or  sulphidc> 
etc.,  in  the  ditTerent  layers.  The  cartridges  ar. 
intended  specially  for  heating  and  melting  feebl; 
conducting  materials  such  as  snow,  fats,  et<>. — A.  s 


Schramm  and  J.  R.  Cain.    J.  Ind.  Eng.  Chem., 

1910,  8,  361—305. 
The  furnace  used  was  a  crucible  furnace  sindlar  to 
that  described  by  Lucke  (this  J.,  1913,  lOOl),  but 
the  walls  of  the  muffle  were  composed  of  a  mixture 
of  80%  of  white  alundum  and  20%  of  kaolin. 
which  is  more  refractory  than  the  alun<lum  cem.ent 
originally  used,  and  were  made  in  sections  so  that 
damaged  parts  could  be  easUy  replaced.  The 
furnace  temperature  was  oljserved  by  means  of  a 
Holborn-Kurlbaum  optical  pyrometer.  It  was 
found  that  complete  combustion  could  be  attained 
witiiout  excess  of  air,  and  that  a  20  °,',  excess  of  air 
caused  a  lowering  of  the  furnace  temperature  by 
100°  C.  The  highest  temperature  attained  was 
1075''  C.  A  temperature  of  1650°  C.  could  be 
attained  in  a  Uttle  over  i  hour,  and  then  main- 
tained with  a  gas  consumption  of  3  cb.  ft.  per 
minute.  .Some  of  the  results  obtained  are  shown 
in  the  following  table  : — 


CO 


2-4 
2^ 


Coball-nickel-manganese  alloy. 
SeeX. 


Eng.  Fat.   13,207 


UI— TAR  AND  TAR  PRODUCTS. 

Benzene,  toluene,  and  solvent  naphtha  in  light  oii' 

etc.  ;    Determination    of .     D.    Wilson   am 

I.    Roberts.     Gas    Record    (Chicago).     J.    Ga 
Lighting,  1910,  134,  225—227. 

The  apparatus  used  by  the  authors  coasists  of 
2200  CO.  copper  flask,  provided  with  a  Hempi 
column,  one  inch  diam.  and  40  in.  long,  and  fille 
with  i  in.  glass  beads.  A  Liebig  condenser  tulu 
21  in.  long  and  i  in.  diam.,  with  an  open  U< 
jacket.  14  in.  long  and  1  ip.  diam.,  is  fitted  wit 
the  wide  end  uppermost  to  tlie  top  of  the  Hemp^ 
column,  and  a  sealed  tube.  l(i  in.  long  and  i  ii 
outside  diam.,  is  fixed  by  means  of  wires  or  pn 
jections  concentrically  within  the  condenser  tub' 
The  laebig  condenser  serves  as  a  dephlegniator  i 
constant  temperature  still-head  and  is  nrovidr 
with  a  thermometer.  The  U>p  of  the  dephlegniat' 
is  attached  by  a  side-neck  connecting  tube  wit 
a  Liebig  condenser  having  a  30-in.  jacket,  an 
inclined  as  steeply  as  possible.  The  connectm 
tube  carries  a  thermometer,  graduated  from  "• 
to  150°  C..  divided  into  fifths.  The  themiometi 
is  calibrated  for  3  in.  immersion  in  the  vap"" 
2100  c.c.  of  the  crude  oil  is  washed  succcssivel 
with  sulpliurii:  aci<l  and  caustic  soda,  and  th- 
either  steam  distilled  or  fractionated  directl; 
The  rate  of  distillation  is  regulated  to  one  div 
p(>r  second  and  the  first  fraction  is  collected  up  i 
79°('.  This  may  contain  Iienzene  owing  to  tl 
preserice  of  water.  The  rate  is  now  increased  I 
5  c.c.  per  minute  and  the  water  leaving  tl 
dephlegmati>r  jacket  is  kept  below  80°  C.  I'l 
tillatiim  is  omtinued  until  Sl°  C.  is  reached,  win 
the  receiver  is  changed,  the  fraction  beim;  benzeii 
The  rate  of  distUlation  is  now  reduced  again  ■ 
one  drop  per  second,  the  supply  of  water  to  t 
dephlegniator  is  shut  o(T,  and  as  soon  as  tl 
contents  boil,  the  hot  water  is  run  off  and  at  on 
replaced  by  a  hot  solution  of  calcium  clilon<i 
having  a  boding  p<dnt  of  105°  C.  The  rate 
distillation  is  maintained  until  109°  C.  is  reaclie 
when  the  receiver  is  changed,  the  fraction  hen 
the  benzene-toluene  intermediate.  The  rate 
distillation  is  again  increased  to  5  c.c.  per  mmui 
tlie  Hempel  column  is  wrapped  awuna  «i 
asbestos  paper  and  the  temperature  bccoiii 
constant  at  about  1 1 0  -5  °  to  1 1 1  °  C.  As  soon  a^ 
starts  to  rise,  the  rate  is  decreased  agftin  to  o 
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drop  per  second,  and  tlio  receiver  changed  at 
111-5'  C.,  tlio  fiiirtiou  lieinu'  toluene.  The  calcium 
chloride  solut  ion  is  now  run  out  of  tlic  depldcgniator 
and  tlie  distillation  continued  until  a  tenii)eraturc 
of  137°  C.  is  reached,  when  it  is  stopped,  the  last 
fraction  being  the  tolucne-xyjiene  intermediate. 
i  The  conipo.sition  of  the  intermediate  fractions  is 
ascertained  appivximalcly  by  distillation  from  a 
small  fl.isk.  the  results  being  judged  l)y  com- 
parison with  the  distillation  of  similar  quantities 
of  known  mixtures  of  benzeiie  and  toluene  and 
toluene  and  xylene.  Corrections  for  variation 
of  atniosplierio  jjressure  are  made  by  adding  to 
or  subtracting  from  the  thermometer  reading  the 
following  fractional  degrees  for  each  mm.  of 
pressure  above  or  below  "(iO  mm.  : — 81°,  0-013  ; 
109°  and  111-5°,  0-017  ;  137"  C,  0-052  ;  benzene- 
toluene  intei-mediate,  00 15  ;  toluenc-xylene  inter- 
mediate, 0-05.  Tlie  process  is  stated  to  give 
benzene  and  toluene  which  distil  within  1-5°  C.  ; 
tlie  intermediates  are  very  small  in  cjuantity 
and  one  fractional  distillation  will  give  the 
percentages  present  within  a  few  tenths  of  one  per 
cent.  A  mixture  of  500  c.c.  pure  benzene  with 
400  c.c.  pure  toluene  and  some  solvent  naphtha 
i;ave  benzene  498  c.c.  and  toluene  398  c.c. 
Paraffins  are  tested  for  by  treating  10  c.c.  of  the 
sample  in  a  110  c.c.  flask  (having  the  neck  grad- 
uated for  10  c.c.  in  tenths)  with  25  c.c.  of  a  mixture 
of  two  parts  of  suljjhuric  acid  of  sp.gr.  184  with 
one  part  of  fuming  sulphuric  acid  (20^0  SO3). 
The  mixture  is  shaken  and  allowed  to  cool  and 
the  volume  made  up  to  nearly  110  c.c.  by  pouring 
strong  sulphviric  acid  into  the  flask.  The  volume 
-■>f  the  paraffins  is  then  read  oft'. — W.H.  C. 

OH  washing  for  the  absorption  of  toluol  and  benzol. 
Glover.     See  IIa. 


\etc  form  of  disiilUng  flash,  and  a  note  on  benzoyl 
ben:oate.     Earl  of  Berkeley.     See  XXIII. 


Patents. 

Far  distillation  ;  Process  for  prei-entinp  formation 

of  coke  in .     II.  Melamid  and  L.  Grotzinger, 

Freiburg.     Ger.  Pat.  291.1(34,  Mar.  27,  1914. 

JOMC  acid  or  a  borate  is  added  to  the  tar,  and 
>n  inert  gas,  such  as  nitrogen,  or  st«am,  is  prefer- 
bly  led  through  it  during  distillation. — A.  S. 

-NUro-  and  3-aminocarbazole-^noiwsiilpJionic  acids 
and  their  derivatives  alkylated  at  the  pyrrole 
nitrogen  atom.  Farbwerke  vorrn.  Jleister,  Lucius, 
und  Briining.    Ger.  Pat.  291,023,  Sept.  7,  1913. 

-NiTROCARBAZOLE  Or  its  X-alk>l  derivatives  are 
ulphonated,  preferably  in  presence  of  an  inert 
olvent,  under  such  conditions  that  the  formation 
f  di-  and  polysulphonic  acids  is  almost  or  com- 
letely  prevented.  The  residting  nitromono- 
ulphonic  acids  may  be  reduced  to  the  correspond- 
ig  amino-compounds.  E.rample.  A  solution  of 
hlorosulphonic  acid  in  nitrobenzene  is  added 
radually.  with  stirring,  to  a  solution  or  suspension 
f  3-nitrocarbazole  in  nitrobenzene  at  0= — 5°  C, 
lie  temperature  is  allowed  to  rise  slowlv  to  20°  C, 
ad  after  standing  for  some  time  at  this  tempera- 
?""•  the  mixtme  is  poured  into  water.  The 
itrobenzeue  layer  is  separated,  and  nitrocarbazole- 
lonosidDhonic  acid  is  recovered  from  the  aqueous 
>lution  by  .salting  out  in  the  form  of  its  sodimu 
"t. — A.  S. 

AIo«*c>i2e»ic  ;  Manufacture  of .  V.  E.  Aiieer, 

Pans.  Eng.  Pat.  100.105,  Feb.  16,  1916.  Under 
lnt.Conv.,Feb.23,1915.  (Appl.  Xo.  2332  of  1916.) 

EE  U.S.  Pat.  1,180,964  of  1910  ;  this  J.,  1916,  628. 


IV.— COLOURING  MATTERS  AND  DYES, 

Dyes;     Adsorption   of 6^    colloidal   clay,    etc 

P.  Kohland.     KoUoid.  Zeits.,  1915,  16,   16 — 18. 
J.  Chem.  Soc,  1916,   110,  ii.,  226—227. 

Ix  general,  tlie  adsorption  of  dyes  by  colloidal 
silicates  increases  with  increase  in  the  colloidal 
nature  of  the  dye.  The  constitution  of  the  dye 
also  seems  to  have  an  iuflueiu-e  on  the  phenomenon. 
Dyes  derived  from  triphenyhnethane  are  in  general 
readily  adsorbed,  whilst  "those  containing  nitro- 
or  azo-groups  are  adsorbed  with  greater  iliiriculty. 
The  dilTerences  exhibited  by  colloidal  silii;ale3 
towards  dyes  maj-  be  utilised  in  separating  dves 
from  their  mixtiu-es. 

Polyhyd ro.ryanthraquinone  dyes  ;   The  colour  of- 


I).   B.   ileek  and   E.   P.   Watson.      Chem.   Soc. 

Trans.,1916,109,544— 561. (See  this  J., 1915, 1243.) 
By  observing  their  behaviour  in  alcohol,  potas- 
sium hydroxide,  and  ondift'erent  mordants,  theeSec  t 
on  the  absorption  spectra  of  polyh>droxy- 
anthraquinone  dyes  of  changing  the  end"  groups  of 
the  conjugate  chains  has  been  studied  in  the  light 
of  the  colour  theory  previously  advanced,  and  the 
effect  ot  varying  the  number  and  position  of  the 
attached  auxochromes  throughout  the  chains  was 
likewise  observed.  The  experiments  embraced 
alizarin,  quinizarin,  purpurin,  anthragallol.  Alizarin 
Bordeaux,  ^Uizarin  Cyanine,  Anthracene  Blue, 
and  ruflgallol.  It  was"  concluded  that  the  more 
electro-positive  the  nature  of  the  radicle  attached 
to  the  conjugate  chain,  the  longer  is  the  wave 
length  of  the  maximum  absorption  band.  In 
respect  of  the  number  and  position  of  the  auxo- 
chromes no  simple  relationship  could  be  traced 
between  them  and  the  absorption  spectra  of  the 
dyes  but  the  following  generalisations  are  put 
forward  : — Two  o-  or  p-hycLroxyl-groups  in  one 
benzene  nucleus  are  necessary  to  produce  a  deep 
colour.  The  colour  is  stUl  "further  deepened  it 
both  nuclei  have  such  hydroxyl-groups  or  by  three 
hydroxyl-groups  in  tlie  1.2.4-positions  in  one 
nucleus.  Three  hydroxyl-groups  in  the  1.2.3- 
positions  produce  a"  brow  "n  coloiu-. — G.  F.  JI. 

Gallic   acid;    An  o.ridation   prod^ict   of .      H. 

Bleuler  and  A.  G.  Perkin.     Cliem.  Soc.  Trans., 

1916,  109,  529—543. 
The  oxidation  of  gallic  acid  by  arsenic  acid  in 
presence  of  dilute  sulphuric  acid  at  120=  C.  gives 
rise  to  a  crude  product  which  readUy  dyes  mor- 
danted fabrics  yellow  and  yellowish  brown  shades, 
and  from  which,  by  purification  through  its 
acetyl  derivative,  a  canary  yellow  colouring 
matter,  C,iH80i2,  for  which  thename  flavogaUol 
is  proposed,  was  isolated  in  fine  needles.  It  forms 
a  tripotassium  salt,  an  anhydrosulphate  of  the 
oxonium  t\-pe,  and  liexa-acetvl  and  -benzovl 
derivatives  melting  at  278'= — 280°  C.  aiid 
326" — 328=  C.  respectively.  Boiling  potassium 
hydroxide  solution  converts  it  into  flavogallonic 
acid,  CjjHioO,^  and  flavogaUone,  CjoHioOu. 
the  former  by  the  opening  of  a  lactone  group,  and 
the  latter  by  the  elimination  of  a  carboxyl  group, 
the  behaviour  in  this  respect  resembling  that  of 
ellagic  acid,  from  which,  however,  flavogaUol 
differs  in  its  yellow  colour  and  dyeing  properties. 
On  methylation  with  methyl  sulphate  and  alkali, 
and  hydrolysis  of  the  ester,  a  dibasic  acid  was 
obtained  which  was  produced  from  flavogaUol  by 
the  addition  of  3  mols.  of  water  and  subsequent 
methylation  of  ten  hydroxyl  groups.  It  has  the 
composition  C2iH403(OCH3),o  and  melts  at 
206=— 208°  C.  An  isomeric  acid  melting  at 
238' — 240°  C.  was  also  isolated.  It  is  suggested, 
on  the  basis  of  these  results,  that  flavogaUol  has 
the  formula 

CeH(0H),<g^g>C.(0H)<(^>C6H(0H)s 

and  is  formed  by  the  oxidation  of  gallic  acid  to 
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[June  30,  1914. 


tetrahydroxyhenzoio  ftciil  and  its  subsoqiient 
coiidensatiou  with  cUasiic  acid  with  the  formation 
of  a  Y-pyrone  ring. — G.  F.  M. 

PiTEXTS. 

yiordant    [a:o]    di/fstuffs :     Manufacture    of- 


Akt.-lies.  f.  Anilinfabr..  Berlin.  Ensi.  Pat.  lt)„")92 
Nov.  24,  191;-).    Under  Int.  Conv.,  Dee.  IS.  1914 

Bt  oombinins  a  ■i-acylajuinophenol.  or  a  nb 
stitxition  product  having  a  free  2-position,  wit 
diivzotised  picraniio  aciil.  valuable  mordant  dye 
stufTs  are  obtained,  which  pi'odui-e  shades  of 
excellent  fastness  to  washing,  milling,  potting, 
and  light.  Olive  to  brown  shades  are  obtained  on 
chrome  mordant. — F.  W.  A. 

Production    of  colour   lakes.       Eug.    Pat.    28,741. 
Sec  XIII. 


v.— FIBRES  ;     TEXTILES  ;     CELLULOSE ; 
PAPER. 

Cotton  groundwork  for  lai  n  manufacture  ;  Treatment 

of .     W.  Thomson.  J.  Soc.  Dvers  ami  Col., 

1910,  32,  166—1157. 

The  fabric  is  treated  with  a  solution  of  barium 
chlorate  and  dried.  The  salt,  being  non-deliques- 
cent, does  not  injure  the  needles  used  for  the  em- 
broiderj'.  as  is  the  case  with  fabrics  treated  with 
magnesium  chloride.  Subsequently  by  heating 
tlie  f.abrie  for  a  short  time  at  X20°  F.  it  becomet- 
disintegrated  and  can  be  brushed  out  of  the  lace. 
In  the  discussion  E.  Knecht  stated  that  a  process 
<levise«i  by  him  had  lieen  commercially  successful. 
The  bleached  cotton  fal>ric  was  nitrated  so  as  to 
render  it  soluble  in  sodium  hydroxide  solution, 
and  then  partially  denitrated  so  as  to  leave  a 
product  which,  whUe  retaining  its  sohibility  in  the 
alkali  solution,  was  not  more  inflammable  than 
ordinary  cotton.  The  final  product,  which  was 
afterwards  made  l>y  direct  nitration  with  a 
suitable  mixture  of  acids,  contained  somewhat 
more  nitrogen  than  woidd  cori-espond  to  a  mono- 
nitro-cellulose  (on  the  Cg  formula).  Tiie  prepared 
fabric  did  not  attack  the  needles  and  could  be 
readilv  dissolved  without  causing  discoloration 
of  the  lace.— C.  A.  M. 

Calcium  bisulphite  solutions ;  Analysis  of  acid- 


ic. Ilagglund.    CTiem.-Zeit.,  1916,  40,  433—434. 

The  usual  method  employed  for  the  analysis 
of  the  fresh  '"  acid  "  in  the  pulp  mUl  is  that  of 
Winkler,  viz.,  titration  of  the  total  sulphur 
dioxide  liy  iodine  and  of  the  "  free  "  acid  by 
sodium  hydroxide  in  presence  of  phenolphthalcin. 
In  the  latter  titration  errors  are  caused  by 
the  presence  of  carbonic  acid  derived  from 
tVie  limestone  and  of  volatile  organic  acids  in 
the  recovered  gases  blown  off  from  the  digesters. 
The  end  point  with  phenolphllialein  also  is  not 
sharp.  Any  sati.'^factory  method  must  be  readily 
applicable  to  mill  routine  and  must  indicate  the 
percentage  of  calcium  oxide  in  the  liquor  with  an 
error  not  exceeding  — 10%  or  +5%.  It  is  more 
dangerous  to  employ  too  little  than  too  much 
calcium  oxide  in  the  digestion.  A  method  for 
which  greater  accuracy  Ls  claimed  was  proposed 
by  Oman,  consisting  in  xirecipitating  the  CAlcium 
as  normal  sulphite  by  ailding  to  lUO  c.c.  of  the 
"  acid,"  30  c.c.  of  strong  ammonia  solution,  filtering 
after  1.5  mins.,  and  wa.shing  the  precipitate  three 
times  with  oO  c.c.  of  l'>  "/„  ammonia  each  time.  The 
precipitate  is  transferred  to  a  .500  c.c.  flask,  acirlified 
with  10  c.c.  of  strong  hydrocldoric  acid,  the  solution 
made  up  to  the  mark  and  titrated  into  10  c.c.  of 
iodine  solution.  Owing  to  the  lesser  solubility 
of  calcium  sulphite,  practically  the  whole  of  the 
calcium  sulphate  is  precipitated  as  sulphite,  and 


a  correction  may  be  applicil  for  this.     The  authoi 
has  compared  the  Winkler  and  Oman  methods  with 
the     rcsvdts     obtained     by     standard     analytical 
methods  and  found  that  both  are  liable  to  equaUv 
lai-gi'  errors,  both  frequently  giving  too  low  results 
for  calcium  oxide.     The  Oman  method  otters  no 
advantage:      apparently     the     calcium     sulphite 
tends  to  oxidise  on  the  iiltor  and  possibly  sulphur 
dioxide     escapes     during     the     acidilicatiou.     A 
modification  of  the  method  is  therefore  in-oposed  : 
10  c.c.  of  clear  sulphite  "  acid  "  is  addea  to  about 
.50  c.c.  of  water  jind  3  c.c.   of  strong  ammonii. 
The  liquid  is  made  up  to  1(10  c.c.  the  precipita' 
allowed  to  seltle  for  1.5  niius.,  and   10  c.c,  <if  tl 
clear  supern.atant  .solution  drawn  olY  .and  tit  rati  . 
with  iodine.     A  correction  liased  on  tiie  avcraw. 
percentage    of    calcium    sidphate    in    the   liquoi- 
=  -f0-13<'o     SO2,     is     .applied.     The     maxinuii 
divergences  recorded  in  a  series  of  tweh-e  analyr^. 
were  equivalent  to — 1  and  -f  4-1  %  of  CaO, — J.  F.  h 

P.^TEN'TS. 

Co/7,-  articles  ;    Manufacture  of .   L.  L.  Bentic, 

Beaver  Falls,   Pa.,    U.S.A.      Eng.   Pat.    10.93.'. 
Dec.   1,   1915. 

GKANUi,.VTEn  cork  is  heated  to  a  temperatui-. 
suflicient  to  expel  the  more  inflammable  volatile 
matter,  e.g.,  above  400"  F.  (204  C),  and  to  ca^l^. 
the  particles  of  coi'k  to  expand  so  that  the  increa-- 
in  volume  amounts  to  over  35  "q.  The  hot  coi  ■ 
is  then  compressed  in  moidds  in  which  it  is  bivkci 
uuder  pressure  at  a  still  higher  temperature 
e.;/..  above  600"  F.  (315°  C),  so  that  the  furtlni 
expansion  which  tends  to  take  place  on  bakirii. 
binils  the  pai-tides  together  in  a  solid  mass.  C<nl 
board  manufactured  in  this  way  has  a  woiplil 
of  less  than  7S  lb.  per  cub.  ft.  and  a  tensile  stren^ftl 
of  not  less  than  5  lb.  per  sq.  in.  of  cross  section 

—J.  F.  B. 

I'apcr-pulp  ;   Process  of  manitfacturinti .  C. -M 

Tavlor  and  H.  K.  Cook,  Camden,  N.J.   U.S.  Pat 
l.l'S1.553,M.ay  2.1916.r)ate  of  a.ppl..Mar.l6,1912. 

B.A.NAN.\  fibre,  for  use  in  paper-making,  is  prepan'i 
by  crushing  and  squeezing  the  stalks  in  hnc; 
parallel  to  the  length,  except  for  a  shoit  portioi 
at  one  end,  whereby  the  long  fibres  remain  con 
nected  to  a  solid  portion  of  the  stalk.  The  stiill- 
is  held  at  the  solid  portion,  .and  the  fibres  brushn 
in  a  direction  away  from  it  to  loosen  them  aiu 
I'emove  deleterious  associated  materials.  The  film 
is  then  boiled  with  <an  alkaline  solution  undc: 
pressure  to  dissolve  the  natural  resinous  am 
gvimmy  substances,  liut  the  action  is  stopped  whci 
about  lO^o  of  these  remain  undissolved,  and  tin 
filjre  is  finally  wa.shed  and  bleached.  Tlie  rtjsinoii; 
matters  remaining  in  the  fibre  act  as  a  bindini' 
material  in  the  preparation  of  the  pulp. — 13.  N. 

[IFood]    pulp    laps ;      Reconversion    of »"'' 

thinned  stock.  A.  Curtis,  New  York,  and  A.  H 
\Miite.  BTOoklvn.  N.Y.  U.S.  Pat.  1.181,067 
M.ay  2,  1916.     Date  of  appl.,  July  29,    1910. 

PiT.p  in  the  form  of  dry  or  frozen  laps  is  torn  M»i 
pviUed  ap.art  into  fragments,  which  are  thei 
shredded  in  the  dry  or  frozen  state  into  a  fine 
flulTy  mass  ;  the  proiluct  is  worked  into  thii 
pulp  and  formed  into  paper. — J.  F.  B. 

Cellulose  aretales  and  process  ot  making  tame 
11.  Drevfus,  B.asel,  Switzerland.  P.S.  Pat 
1.181,857, May  2,1916.  Dateof  appl.,Oct.  2, 1911 

Sep:  Fr.  Pat.  432,046  of  191 1  and  Addition  thoeto  I 
this  J.,  1912,  24,  329.  , 

Celluloid     suhslitute.  ;       Uninfiammahlc    '„""',' 

metkod  0/  making  the  same.  II.  Dreyfus,  Base. 
Switzerland.  U.S.  Pat.  1,181,858.  May  2,  lOjfJ 
Dateof  appl.,  Oct.  2,1911.  Renewed  Dec.ll,l»l' 

See  Fr.  Pat.  432,047  of  1911  ;   this  J..  1912,  24. 
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CelMoid  :  Subslihite  for and  method  of  making 

same.  Vninflaminahle  celluloid  substitute.  H. 
Drevfus.     Basel,     Switzerland.  V.  S.     Pats. 

1,181,859  and  l.lSl,S(in.  .\Iav  2.  191(5.  Dates  of 
appl.,  Ort.  2,  1911,  and  Xov.   12,  1911. 

See  Fr.  Pat.  132.264  of  1911  ;    this  J.,  1912,  21. 


VI.— BLEACHING  ;  DYEING;   PRINTING; 
FINISHING. 

Cotton  ^loth  ;    Removal  of  the  natural  imimrities  of 

by  the  action  oi  bacteria.      B.   S.    I.evine. 

J.  Ind.  Eng.  Chem.,  19 Hi.  8,  29S— 302. 

\CC0RDIXG   to   Hebden   (this  .T..    1911.   959)    the 

rellowins  of  bleached  cottoix  cloth  on  steaming  or 

luring  storage   is    due  to    imperfect   remo\-al    of 

dcohol-soluble  and  nitrogenous  impurities.      Tlie 

tuthor    confirms    Hebden    with    regard    to    the 

mportanoe    of    the    nitrogenous    impurities,    but 

inos  that  tlie   ether-soluble  impurities   have  an 

{•qually   injurious  action,   whereas   tlie   yellovring 

,s  not  connected  in  any  way  with  the  presence  of 

he    alcohol-soluble    coiistituents.         Laboratory 

•xperiments  with  different  species  of  bacteria  {Bac. 

'iHfilolyticus,     Bad.     fimi,     Bac.      bibulus.     Bac. 

arc^vorus.   and    Bac.    subtilis,    Ehrenberg)   in    a 

lutrient    scilution    containing    1     grm.     each    of 

Ipotassium  phosphate  and  magnesium  sulphate 

lid  2  grms.  each  of  sodium  cliloride.  ammonium 

ulphate.  and  calcium  hydroxide  per  htre,  showed 

hat  the  nitrogenous  substances  and  ether-soluble 

upurities  of  cotton  can  be  efficiently  remo\ed  l)y 

acterial   action.     The    bacteria    mentioned    con- 

erted  starch  sizing  only  to  dextrins  and  had  little 

ction  on  the  alcohol-soluble  impurities.     Samples 

t  cotton  cloth  purified  by  bacterial  action  and  then 

leached,    showed    no     yellow    coloration    when 

Jbjected  to  steam  at  a  pressure  of  10  lb.  per  sq.  in. 

)p  45  mins.     Preliminary  trials  on  a  large  scale 

>r  the  purification  of  p.T,per-making  stock,  cotton 

am,  and    cotton   cloth    by   bacterial  treatment, 

revious  to  bleaching,  have  given  promising  results, 

le  material   being  incubated  with   the    bacteria 

lUtore  for  periods  ranging  from  72  domi  to  24 

outs. — A.  S. 


tyeing  ;     Rapid   tnelhods   of  ■ 


.      G.    Tagliani. 
Farber-Zeit.,  1915,  26,  225—228. 

LOP  padding  is  much  cheaper  than  most 
lethods  employed  in  dyeing,  for  example,  than 
yeing  by  means  of  a  padduig  I'oUer  in  a  printing 
lachme  or  Iiy  the  hot  flue  method,  but  it  has  only 
mnd  liudted  application  up  to  the  present  for 
ywag  light  and  medium  shades-which  need  not  be 
sty  level  or  fast.  By  using  a  concentrated  dye- 
iti  and  a«  oil  in  the  dye-bath  to  assist  the 
etting-out  of  the  fabric,  it  has  been  found 
:>ssible  to  obtain  deeper  shades  :  for  example. 
suitable  dye-bath  tor  100  grms.  of  cotton  fabric 
>ntains  10  grms.  of  dyestutt',  100 — 120  grms.  of 
atep,  10 — 20  grms.  of  dextrin,  2 — 5  grms.  of  salts 
ich  as  sodium  sulphate,  phosphate,  etc.,  and 
• — ^20  gnus,  of  oil  (e  y.  ilonopol  oU,  Turkey-red 
1,  or  Para  soap).  Treatment  of  the  fabric  in' such 
dye-bath  frequently  renders  a  subsequent 
Mshing  operation  unnecessary. — F.  W.  A. 

vlphur  black  dyeings  :  Production  of  sulphuric  acid 
"» ■  W.  Z.<inker  and  P.  Wevrieh.  Farber- 
Zeit,  1915.  26,337— 311.  (See  this  J.,  1915.  659.) 
y  heating  to  140°  C.  aU  the  readilv  oxidLsable 
ilphur  in  black  sulphur  dvestufts  is  oxidised  to 
Ophuric  acid.  To  find  whether  material  dved 
ith  Sulphur  Black  may  be  stored  with  safetv, 
w  therefor-e  sufficient  to  heat  a  sample  twice 
r  one  hour  at  140^  C.  The  authors  conclude  that 
w  only  satisfactory  to  employ  black   sulphur 


dyestuffs  which  contain  the  least  possible  amount 
of  readily  oxidisable  sulphur.  (Compare  Vlies. 
this  .!.,  1010,  558,  and  Gardner  and  Hodgson,  ibid., 
072).— F.  W.  A. 

Xaphlhenic  acid.    Radclift'e  and  Pollitt.    Sec  XII. 

P.VTENTS. 

Woollen  goods;    Process  for  producing  white . 

A.  E.  Garrett,  St.  Albans.     Eng.  Pat.   13,215, 

Sept.  15,  1915. 
The  material  is  iumiersed  in  a  solution  containing 
less  than  1  %  of  hydrogen  peroxide,  below  50°  C.. 
squeezed  out,  passed  through  dilute  ammonia 
solution  {e.g.,  a  015%  solution  at  50M'.)  to 
which  soap  {e.g.  0-5%)  may  have  been  added,  again 
squeezed  out,  and  allowed  to  dry  for  one  to  two 
hours.  A  permanent  bleach  results,  subsequent 
washing  improving,  if  anything,  the  whiteness  of 
the  goods.  By  stoving  in  sulphur  dioxide  before 
the  final  scouring,  drying,  and  finishing,  a  some- 
what Ijrighter  white"  is  obtained  than  by  the 
peroxide  bleacliing  alone,  but  this  will  isrobably 
not  be  so  permanent. — F.  W.  A. 


M.  N.  Ai.sen, 
U..S.    Pat.    1,181,202,    May   2,    1916. 


Siting  and  dyeing  ;    Method  of 
Chicago. 


Date  of  appl.,  May  15,  1914. 
The  material  is  sized  and  dyed  by  treatment  with 
a  bath  which  tends  to  prevent  shi-inkage  and 
contains  a  stift'ening  substance,  e.g.,  a  solution  of 
glue  in  alcohol,  and  a  dyestuff. — F.  W.  A. 

Dyeing  machine.  R.  D.  Booth,  Philadelphia,  Pa., 
Assignor  to  The  Psarski  Dyeing  ilachine  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1.181.286,  May  2, 
1916.     Date  of  appl.,  June  7,  1912. 

See  Addition  of  Julv  30,  1912,  to  Fi-.  Pat.  436,936 

of  1911  ;    this  J.,  1912,  134. 

Dyeing  machine.  W.  Inman,  Milwaukee,  Wis., 
Assignor  to  The  Psarski  Dveing  ilachine  Co., 
Cleveland.  Ohio.  U.S.  Pat."  1,181.314,  May  2, 
1910.    Date  of  appl.,  June  13,  1913. 

See  Eng.  Pat.  18,303  of  1913  ;    this  J.,  1914,  73. 


Dyeing  ;    Process  of  ■ 


yniiiij  ,    J.  /i/i,coo  .y; .     E.  Lodge   and    J.    M. 

Evans.  Huddersfield,  Assignors  to  Lodge-Evans 
New  York  Corporation,  New  Y'ork.  U.S.  Pat. 
l,lSl,905,May  2.1916.  Date  of  appl., Dec.  26,1914. 

See  Eng.  Pat.  19,473  of  1914  ;   this  J.,  1915.  277. 


Dyeing  ;    Process  of  - 


E.  Lodge  and  J.    il. 


Evans,  Huddersfield,  Assignors  to  Lodge-Evans 
New  Y'ork  Corporation,  New  York.  U.S.  Pat. 
l,181.906,May  2,1916.  Date  of  appl.,Aug.l2, 1915. 

See  Eng.  Pats.  29.852  of  1913  and  23,386  of  1914  : 
this  J..  1915,  135,  223.  A  neutral  ammonium  salt 
mav  be  added  to  the  bath. 


VII.— ACIDS ;  ALKAUS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Salt  from  Cyprus.  BuU.  Imp.  Inst.,  1916, 14, 37 — 40. 
A  s.oiPLE  of  crude  salt  collected  from  the  Larnaca 
Salt  Lake  in  Cyprus,  after  the  lake  had  dried  up 
in  autumn,  co"nsisted  of  moist,  white,  coarsely 
crvstalline  material  containing  sodium  chloride 
go'OoOo-  potassium  chloride  O-ll^o.  calcium  sul- 
phate'0-58%,  magnesium  sulphate  0-9.3%,  mag- 
nesium chloride  0-53%,  and  moisture  7-19  ,o- 
No  borates,  phosphates,  iodides,  bromides,  or 
nitrates  were  present.  On  recrystallising  the 
material  bv  dissolving  in  water,  decanting  from 
insoluble  matter,  and  allowing  to  evaporate  in 
shallow  vessels  at  30° — 10=  C,  85%  of  the  material 
was  recovered  as  salt  of  good  quaUty,  showing  no 
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tendency  to  deliqiiesoc.  and  containing  sodium 
cliloride  OS-S-t'^o-  rotassiuni  chloride  ti-aco,  calcium 
sulphate  001  *'o,  jnagnesiuin  chloride  017  ^o' 
moisture  0  01  %. — T.  C. 

Potassium    Ihiocyanaic ;    Kleciroh/sis    of    alkaline 

sohilions  of .     W.   J.  Crook.   L.  E.  Booth. 

and  A.  Thiel.     Met.  aud  Chem.  Eng.,  1916,  14, 
oS7 — 591. 

Dilute  solutions  of  potassium  thiocyanate  of 
known  strength,  with  and  without  potassiiua 
hydroxide,  were  electrolysed  for  5  hrs.  by  currents 
of  0-5 — 4-0  amp.  at  2-7 — 8-9  volts  and  examined 
at  the  end  of  each  liour.  I'otassium  cyanide  and 
sulphate  were  found  to  be  the  only  products  of 
electrolysis  in  alkaline  solutions,  the  deiomposition 
pi-obablv  occurrinp  in  accordance  with  e<ination, 
KCNS-0,-2KOH=KCN-fK.S04-H.t)  (t'len- 
nell.  this  J..  1911.  807).  In  neutral  solutions 
hydrogen  cyanide  was  evolved  and  the  solution 
became  acid.  Methods  for  determining  potassium 
thiocyanate  and  its  known  or  probalile  decom- 
position products  (cyanide,  sulphate,  hydroxide, 
cyanate,  carbonate,  and  sidphite)  in  the  presence 
of  each  other  are  given. — W.  E.  F.  P. 

Thiocyauic  acid  and  hydrogen  sulphide  ;  lodometric 

detcnnination  of .     F.  1'.   Treadwell  and  C. 

Mavr.     Z.  anorg.  Chem..  191.5.  92,  127—134.     J. 
Chem.  Soc,  1910,  110,  ii.,  204. 

The  iodometrio  method  of  Thiel  (this  J.,  1902, 
1298)  for  the  estimation  of  thiocyanates  is 
tedious,  and  there  is  danger  of  loss  of  iodine  in 
the  evolution  of  carbon  dioxide.  If  nascent 
bromine  is  used  instead  of  iodine  for  the  oxidation, 
the  titration  may  be  carried  out  quite  rapidly. 
The  solution  is  diluted  until  about  -V;.5  or  -V/6, 
.5  or  10  c.c.  is  introduced  into  a  litre  flask 
provided  with  a  tap  funnel,  and  50  c.c.  of  X  /5 
potassium  bromate  and  10 — 15  c.c.  of  a  10  "o 
solution  of  potassium  iiromide  are  added.  The 
flask  is  then  evacuated  with  a  filter  pump,  and 
concentrated  hydrochloric  acid  is  allowed  to  enter, 
without  aiimitting  air.  until  the  volume  of  liquid 
L'!  increased  by  one-third.  After  shaking,  the 
flask  is  allowed  to  remain  for  fifteen  nxinutes, 
when  a  solution  of  2  or  3  grms.  of  potassium 
iodide  is  added  without  admitting  air.  After 
again  shaking,  the  separated  iodine  is  titrated 
with  -V/IO  sodium  thiosulphate  and  starch.  Thio- 
cyanates and  chlorides  or  bromides  may  be 
estimated  together  by  proceeding  as  aljove!  and 
also  by  titrating  thiocyanate  and  haloid  together 
by  Volhard's  method.  The  estimation  of  hydrogen 
sulphide  by  means  of  bromide  and  bromate  is  more 
exact  than  that  bv  means  of  iodine,  the  reactions 
being:  H,S-4n;0 -^8Br=8HBr-i^HjSO,  and  1 
HjS-;-l2=2HI -i-.S.  When  concentrated  hydro- 
chloric acid  is  added,  the  solution  at  first  becomes 
turbid  from  precipitation  of  .sulphur,  but  this  is 
oxidised  in  fifteen  to  twenty  minutes,  and  the  ! 
liquid  becomes  clear.  In  very  dilute  solutions 
thirty  minutes  may  be  re<|uired".  When  sulphides 
and  thiocyanates  are  both  present,  the  sulphide- 
sulphur  is  first  estimated  by  the  ordinary  iodo- 
metric  method,  and  then  the  total  sulphurby  the  | 
bromide-bromate  method.  i 


Mercuric    cyanide;    Action    of on    salts    and 

eaters     of    thiosulphuric     acid.     A.     Gutmann. 
Ber.,   1910,   49,  949—954. 

It  has  previously  been  shown  that  the'action  of 
potassium  cyanide  on  thiosulphates  or  sodium 
tctrathionate  forms  thiocyanate.  and  it  is  now 
foun<l  that  mercuric  cyanide  reacts  with  sodium 
or  barium  thiosulphate  to  give  (1)  in  neutral  or 
alkaline  sohition.  mercury  sulphide,  sulphite,  and 
sulphate,  together  with  thiocyanate,  and  (2)  in 
acid  solution,  mercury  sulphiile  and  sulphuric 
acid,  without  the  fonnation  of  any  thiocy.anatc. 


The  esters  of  thiosulphuric  acid  behave  in  a 
similar  manner,  but  instead  of  mercury  sulphide 
the    corresponding    mercaptide    is    produced. 

— F.  W.  A. 

Cal'-ium  carbonate  ;  Complete  sohibility  curve  of . 

.T.  .lohnston  and  E.  I>.  Willianvson.     J.  Amer. 
Chem.  .Soc,  1910,  38,  975—983. 

EgriUBRliM  in  the  system  CaO-H;0-CO,  is 
shown  by  graphs  of  log  C  (ionic  concentr.atiop) 
against  log  P  (the  partial  pressure  of  carbon 
dioxide)  for  the  several  ions  in  the  system.  Thi> 
graph  representing  the  concentration  of  Ca"  is 
made  up  of  three  curves,  with  hydroxide,  car- 
bonate, and  bicarbonate  respectively  as  the  st.able 
solid  plwvse  ;  the  fii-st  curve  extends  to  values 
of  /'  of  about  10~ii  atm.  at  10'"  C.  whilst  the 
second,  starting  from  the  transition  point,  de- 
creases to  a  minimum  (corresponding  to  about 
10  mgrms,  CaCOj  per  litre  when  P=3-73xl0"' 
atm.)  and  then  rises  to  a  second  transition  point 
when  P  is  about  15  atm.  ;  beyond  the  second 
transition  point  bicarbonate  is  the  stable  solid 
phivse.  N'alues  of  the  transition  pressure  at  which 
liotli  h>droxide  and  carbonate  are  stable,  calcu- 
lated from  the  solubilities  of  hydroxide  and 
carbonate  and  also  from  their  thermal  dissociation 
pressiires,  are  in  substantial  agreement. — F.  Sodn. 


Manganese  solulioy}s  ;  Oxidation  of- 


ui  presence 
of  air.  V.  Lenher.  J.  Amer.  Chem.  Soc,  1910, 
38,  638 — 040. 

TiTE  hydrolysis  ^hich  manganous  salts  undergo 
in  neutral  solutions  and  the  slow  precipit.ition  of 
hydrated  manganese  dioxide  front  such  solutions 
when  exposed  to  the  air,  probal>ly  account  for  the 
formation  of  pyrolusite  in  natiu'e.  The  author 
found  that  the  rate  at  which  manganese  dioxide  is 
precipitated  from  solutions  of  manganous  salts  in 
contact  with  Iceland  spar  (to  neutralise  the  acid 
foiined  by  hydrolysis)  and  with  the  air.  is  greatly 
accelerated  by  the  presence  of  metallii'  lead  or 
leatl  salts  in  the  solutions,  and  a  similar  but  less 
pronounced  effect  is  produced  by  bismuth  or  its 
compounds.  Other  metals  and  compounds  in- 
vestigated have  no  such  effect,  ami  those  which, 
like  tin.  arsenic,  and  antimony,  exert  a  reducing 
influence,  retard  or  entirely  prevent  the  formation 
of  manganese  dioxide. — J.  H.  L. 

Diatomitc  froni  Australia.     Bull.  Imp.  Inst.,  1916, 
14,  40—44. 

Deposit.*  of  diatomite  are  worked  at  Lillicur  and 
Portland  in  Victoria,  from  which  localities  1000 
and  50  tons  'were  obtained  in  1914  and_  1913, 
respectively  ;  and  a.t  Bunyan,  near  (^oonic'V.  X.S.W., 
whence  the  annual  output  during  recent  years  has 
averaged  about  25  tons.  Samples  of  the  Lillicur 
and  Bunyan  products  were  submitted  to  various 
firnxs  usiiig  the  material  for  the  manufacture  of 
dvnamite  and  polishing  preparations  and  for 
fiitr.ition.  The  former,  particularly  a  snow-white 
varietv,  were  found  to  be  of  such  quality  and 
price  (£5  2s.  Od.  to  £5  10s.  per  ton  f.o.b.^  Mcl- 
boiirnc)  as  to  be  readily  saleable  in  the  United 
Kingdom,  but  the  latter  were  considered  hanlly 
marketable  in  Europe  in  competition  with  di- 
atomite from  other  sources. — W.  E.  F.  P. 

Thorium  oxide  ;    Preparation  of  colloidal ■    V. 

Koblschiitter  and  A.  Frey.     Z.  Elektrochem , 

1910.  22,  145—101. 
Thoiuum  dioxide  prepared  by  igniting  the  oxalate, 
dilTei-s  from  that  obtained  from  the  nitrate, 
sulphate,  etc..  by  its  propertv  of  readily  fonninj? 
a  colloidal  S(duti(.n  in  water  after  treatment  with 
dilute  acid.  To  obtain  the  oxide  with  maximum 
colloidal  solubility,  10  grm.  portions  of  the  oxalate 
were  heated  at  500°— 600°  0.  for  2  J  hours  and 


T01.XXXV-SO.U'.]       Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


689 


carefully  stirred  :     temperatures   of   700°  C.    and 
above  gave  a  noii-coUoidal  product.     Specimens 
whidi  liad  hccn  kept  for  two  months  in  a  desiccator 
over  sulphuric  acid  or  caustic  alkali  were  found 
tn  have  lost  (he  property  of  yieldin<:  a  colloidal 
solution,  but  the  power  was  recovered  by  heating 
for  a  short  time  at  300° — 400°  ('.    This  "  degenera- 
tion "   was   traced   to   the  adsorption   of    carbon 
dioxide  and  moisture  from  the  air.     Samples  of 
the  dioxide,  prepared  in  the  .s;imo  manner,  were 
found  not  to   be  strictly   identical  in  behaviour, 
and   portions   froni    the   same    preparation    were 
always  used  for  comparative  experiments.  Peptisa- 
tion  is  effected  by  treatment  with  hydriodic  acid 
(best),  hydroliromic  acid,  and  hydrochloric  acid  : 
hydrofluoric    acid    is    without    effect,    but     nitric 
and  sulphuric   acids,    and    certain   metallic    salts 
wliich  are  easily   hydrolysed   can   be  used.     The 
process  is  favoured    by  raising    the    temperature, 
.50°  C.  being  the  optiiiium,  and  also  by  increasing 
the   concentration   of    the    electrolyte    employed.    1 
The  smallest  amount  of  hydrochloric  acid  necessary    I 
to  peptise  a  given  weight  of  oxide  increased  as  the 
concentration    of    the    acid    declined,    or    as    the 
absolute  amount  of  oxide  present  increased.    Tlie 
exceedingly  pi  irons  structure  of   the  solid  oxide 
probal)ly    accounts    for    the    increased      density 
observed    when    in    the    sol    form.     The    electric 
conductivity  and   the  titre  of  the  acid  used    in 
peptization  both  undergo  diminution,  attaining  a 
minimum  when  complete  solution  has  taken  place. 
The  colloidal  solution  was  found  to  contain  small   i 
»mounts  of  soluble  thorium  salts  ;    but  inasmuch   ' 
»s  solution  and  peptisation  do  not  run  parallel, 
the  reduction  of  the  size  of  the  particles  of  solid 
>xide  by  chemical  erosion  cannot  lie  regarded  as 
the  determining  cause  of  colloidal  soluliility.    Sols 
prepared  as  above  from  solid  thorium  dioxide  are 
>palescent  even  in  extremely,  great  dilution,  and 
»re    very    sensitive    towards    electrolytes.     They 
liflfer  both  in  appearance  and  in  properties  from 
iols  prepared  by  peptising  the  freshly  precipitated 
lydroxide,   containing  an  equal  amount  of  acid 
lad  oxide.     The  former  are  more  sensitive  to  acids, 
he  latter  to  basic  liqiiids.  but  both  are  very  stable 
n  the  absence  of  electroljtes.    -Vlthough  the  oxide 
>ol  resembles  emulsoids  in  apx>earance,   the  fact 
hat  its  viscosity  is  only  slightly  greater  than  that 
'f  the  .solvent,  classifies  it  among  the  suspensoids. 
rhe  particles  cari-y  a  positive  charge.     The  solid 
:els    obtained    by    evaporation    rapidly    diffuse 
vhen  shaken  with  water,  and  they  do  not  lose 
his  property  when  heated  to  3(30^—500'  C.  for  a 
ihort  time.     Pi-olonged  heating,  liowever,  changes 
hem,  inducing  an  alteration  in  physical  structure 
md    appearance.     The    reversible    gel     contains 
hlorine.     The  above  phenomena  are  best  inter- 
)ret€d  by  assuming  that  peptisation  is   Iirought 
ibout  by  interaction   between  the  acid  and   the 
nperflcial  molecules  of  the  solid  oxide,   causing 
he  liberation  of  the  ions  Th  '  '  and  ThO".  which 
■ecome  associated   with   solid   particles   of   oxide 
.nd    furnish    them    with    the    electrical     charges 
ie«"essary     for    their     existence    as     soLs.      Tlius 
olloidal    thoriiun    dioxide    represents    an    inter- 
nediate  condition  between  the  solid  stage  and  the 
tate  of  true  solution. — E.  H.  T. 

''arhon  monoxide  ;    Oxidation   oj in  presence 

"i    colloidal    platinum,    iridium,    and     osmium. 
0.  Paal.    Ber.,  1916.  49,  548—560. 

"-^RBON"  monoxide  combines  with  oxygen  forming 
arbon  dioxide  when  the  mixture  is  shaken  at 
rdinary  temperatures  with  a  hydrosol  of  platinum. 
■idium,  or  osmium,  the  latter  hydrosol  being  the 
ast  active.  Colloidal  osmium  tetrahydroxide 
as  only  a  feeble  catalytic  action,  whilst  no  com- 
inatioii  was  obtained  with  platinum  black 
repared  by  reducing  an  alkaline  solution  of 
latinic  chloride  with  hydiazine  hydrate. — T.  C. 


Analysis    of    acid    calcium    bisulphite    solutions. 
Hiigglund.     See  V. 

Density  of  aqueous  solutions  of  copper  sulphate  and 
sulphuric  acid.     Holler  and  Pfeffer.     See  X. 

Aqueous  solutions  of  carbonic  acid.      Stroheeker. 
See  XI  Xb. 

Determination  of  carbonic  acid,  conAined  and  free, 
in  solution,  particularly  in  natural  tcaters. 
Johnston.     See  XIXb. 

New  methods  for  the  analysis  of  lime-sulphur 
solutions.  Determination  of  the  polysulphide 
sulphur.    Chapin.    See  XIXb. 

Patents. 
Sulphuric  acid  ;   Concentrating .    J.  W.  Leitch, 

Huddersfield.    Eng.  Pat.  16,001,  Nov.  12,  1915. 

Addition  to   Eng.   Pat.   1495  of   1915    (this  J., 

1916,  308). 
A  CONDENSER  and  the  tower  for  heating  the  dilute 
acid  are  arranged  preferably  above  the  level  of 
the  concentrating  apparatus,  the  tower  being 
almost  directly  over  the  final  concentrating  pan, 
and  a  series  of  ducts  convey  the  hot  \apoui's  from 
the  final  pan  to  the  tower,  the  dilute  acid  from  the 
storage  reservoirs  to  the  top  of  the  tower,  the 
heated  acid  from  the  tower  to  the  first  concen- 
trating pan  of  the  cascade,  and  the  hot  gases  from 
the  top  of  the  tower  and  the  intermediate  con- 
centrating chamber  to  the  condenser.  The  inter- 
mediate and  final  concentrating  chambers  are 
enclosed  by  easily  removable  covers.  The  tempera- 
ture of  tlie  acid  as  it  enters  the  first  pan  is 
maintained  at  100" — 125=  C,  and  that  of  the 
acid  passing  to  the  second  and  third  stages  at 
135° — 150=  C.  and  200° — 215°  C,  respectively, 
whilst  during  the  third  stage  it  is  regulated  from 
a  minimum  of  260°  C.  at  the  inlet  to  a  maximum 
of  325°  C.  at  the  outlet. — F.  Sodn. 

Catalytic  reactions  [synthesis  of  ammonia,  etc.],  ayid 

catalytic  aacnts  for  use  therein.     J.  Y.  Johnson, 

London.     From     Badische    Anilin    und     Soda 

Falirik,    Ludwigshafen,    Germany.     Eng.    Pat. 

1358,    Jan.   27.    1915.     Addition  to   Eng.   Pat. 

8462,  Apr.  3,  1914  (this  J.,  1915,  822). 

The   complex    insoluble   compound   used    in   the 

principal  patent  mav  be  coated  or  impregnated 

with  a  compound  of  "a  catalytic  metal  which  does 

not    effect    an    immediate    exchange    of     bases. 

Natural  or  artificial  zeolite,  or  sodium  aluminate- 

sUicate.     mav     be     impregnated     with     platinum 

chloride,  or  "pota.ssium  osmate  or  ruthenate,  the 

product  dried,  heated,  and  reduced  by  hydrogen, 

and  the  soluble  salts  washed  out.     The  product 

obtained    bv    treating    sodiimi    aluminate-silicate 

with  ammonium  chloride  and  ammonium  molyb- 

date.  or  with  a  solution  of  tungsten  chloride  in 

acetone  mav  be  used  for  the  synthetic  production 

of  ammonia.      (Reference  is  directed,  in  pursuance 

of  Sect.  7.  Sub-sect.  4.  of  the  Patents  and  Designs 

Act,  1907,  to  Eng.  Pat.  12,977  of  1913  ;  this  J., 

1914,  483.)— W.  F.  F. 

Solutions,  salts  and  the  like;  E vapor alion  of 

to  dryness.  G.  W.  Winn,  Wakefield,  Yorks.,  and 
Aletals  Extraction  Corporation,  Ltd.,  London. 
Eng.  Pat.  6482,  Apr.  30,  1915. 
The  solution  is  evaporated  in  a  tray  lined  with  a 
thin  covering  of  carbonaceous  substance  such  as 
paper,  tar.  tarred  or  greased  paper  or  fabric, 
Brunsw  ick  black,  bitumen,  etc.  The  method  is 
particularly  appUcable  to  the  evaporation  of  zmc 
sulphate  solution,  the  concentrated  solution  being 
heated  to  300— 500°  C.  for  35—40  minutes.  On 
inverting  the  trav,  the  dried  cake  is  readily 
detached.— W.  F.  F. 
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.St'a  tracer  ;  Process  of  cxiracliiig  salts  [magnesium 
sulphate,  potassium  S}itphate.  magnesium  chloride, 

and    potassium    chloride]   from .     Y.    I.    A. 

Lalljee.  Bombay.     Eut;.  PjU.  IJOTS,  May  4.  1915. 

MoTHEK-LigioK  of  ftt  lo.'vit  oO"B.  (sp.iir.  1-202), 
remainini:  after  tlie  separation  of  ooimnou  salt,  is 
further  evaporated  in  stages,  a.  b.  e.  .ind  (/,  to 
o-t".  30-,  iJT'.  and  3S' B.  respeotively  (sp.gi-s. 
1-30S,  l-3o2,  l-31.'i,  and  l-3.')7).  and  "the  saltiS 
depositevl  at  each  stasie  aiv  treated  as  follows  : — 
(a)  The  deposit  ii  a  iiiixturo  of  sodium  chloride 
and  niat;nesium  sulphate  ;  it  is  redissolved  in 
water  or  in  brine  free  from  civlcinui  sulphate  (prefer- 
ably of  25— 27°B.  ;  sp.gr.  1-210— 1-230),  and 
the  solution  is  evaporated  to  30  B.  :  pure  sodium 
chloride  separates,  and.  on  evaporating  the  liquor 
to  34"  B.,  fairly  pure  magnesivun  sulphate  is 
obtainetl.  (6)  The  uuiiure  "double  sulphate  of 
potassium  and  magnejiiiun.  deposited  in  this  stage. 
is  dis-solveil  in  water  or  brine,  as  above,  and  the 
solution  evaporated ;  pure  sodium  chloride  is 
deposited  up  to  30' B.  and.  fix)m  this  point  to 
34"  B.,  fairly  pure  magnesiiuu  sulphate  which 
may  be  purified  as  in  (a)  ;  the  residual  liquor 
containing  potassium  magnesium  sulphate  and 
possibly  "potassium  chloride  is  evaporated  to 
36"  B,,  to  separate  the  purified  double  sulphate, 
and  potassium  chloride  is  then  added  to  the 
double  sulphate,  so  as  to  convert  it  into  potassium 
sulphate  and  potassium  magnesimu  cliloride 
which  remains  in  solution  with  excess  of  potassiiun 
chloride,  (c)  The  deposit  contains  potassium 
chloride,  (rf)  The  potassiiun  magnesium  chloride 
which  separates  in  this  stage  is  exposed  to  air 
which  converts  it  into  single  chlorides ;  the 
magnesium  chloride  liquefies  and  drains  away 
from  the  potassium  chloride,  which  is  then  washed 
and  dried.  Above  38^  B.  the  liquor  contains  only 
magnesium  chloride  ;  ammonium  chloride  Is  ad<led 
and  the  solution  evaporated  in  order  to  obtain 
ammonium  magnesium  chloride,  which  is  de- 
hydrated and  heated  to  expel  ammonium  chloride  ; 
decomposition  of  the  magnesium  chloride  is 
thereby  avoided,  and  a  congealed  mass  of  the 
anhydrous  salt  obtained. — F.  Sodx. 

Salt ;  Process  for  converting  rock  salt  into  i-oluininoiis 

table .     L.   W.   Damman,   Zwolle.   Holland. 

Ger.  Pat.  291.265.  June  30.  1914.     Addition  to 
Oer.  Pat.  276,344  (this  J.,  1915,  138). 

Finely  ground  rock  salt  is  moistened  with  an 
aqueous  solution  of  a  hygroscopic  salt  or  with  a 
hygroscopic  liquid,  and  the  whole  well  mixed.  A 
carbohydrate  or  the  like  may  be  added  to  the 
liquid  used  for  moLstening  the  salt. — A.  .S. 

Alkali  metals  ;  Process  for  treating  rock  containing 

.     F.L.  Firebaugh.  Berkelev.  Cal.   U.S.  Pat. 

l,182,0e.S.May  9,1910.  Date  of  appl.,Apr.30,1915. 

The  rock  is  leached  with  sulphuric  acid,  the 
resulting  solution  is  evaporated  to  dryness,  and 
heating  is  continued  for  some  time  to  decompose 
the  non-alkali  sulphates.  The  calcined  mass  is 
then  treate<l  with  water  to  dissolve  the  sodium 
and  potassium  sulphates,  the  solution  Ls  concen- 
trated, and  the  salts  separated  by  fractional 
crystallisation.  For  example,  most  of  the  potas- 
sium sulphate  is  crj'stallised  out  at  50'  C,  and 
the  mot  her- liquor  is  then  diluted,  and  cooled  to 
20 '  C.  to  recover  sodium  suliihate. — J.  B;  C.  K. 

Alkali  halidcs  ;  Apparatus  for  electrolysis  of  fused 

.     Deutsche  Gold-  u.  Silber-Scheide-Anstalt 

vorm.  Roessler,  Frankfort.     Ger.  Pat.  291,240, 
Feb.  11,  1914. 

Tin-;  part  of  the  apparatus  which  comes  in  contact 
with  both  the  anodic  and  cathodic  decomposition 
products,  e.g..  the  collecting  vessel  for  the  alkali 
metal,  is  made  of  a  zirconia  mixture  consisting 


essentially  of  zirconium  oxide,  which  resists  the 
action  of  alkali  and  of  chlorine. — A,  S. 


Potassium    carbonate  :    ^[anufactllre    of - 


W 
Esch,  Hamburg.  Ger.  Pat.  291.417,  Xov.  3,  1914. 

In'  the  preparation  of  pota.ssium  carbonate  frt)m 
solutions  of  i>otash  s.nlts,  ammonium  carbonate 
or  its  components,  ammonia  and  carbon  dioxide, 
the  reaction  is  etTected  in  the  presence  of  such  a 
quantity  of  a  suitable  magnesium  salt  that 
secondary  potassium  magnesimu  carbonate  is 
separated  together  with  secondary  m.agnesium 
ammonium  c.-vrbon.ato.  The  mixed  double  s.nlt,s 
are  treated  by  known  methods  for  the  recover\ 
of  potassium  carbonate. — A.  S. 

Shaft  furnaces  or  kilns  for  burning  or  calci)iinii 
limestone,  dolomite,  and  the  like.  jf.  Magis,  Paris. 
Eug.  Pat.  7121,  .May  12,  1915. 

The  grate  or  grid  of  the  kiln  is  situated  higli 
above  the  ground,  and  built  up  of  bars  which 
slope  downwards  from  the  apex  of  a  cone  to  dis- 
charge apertures  in  the  outer  walls.  The  bars 
gradually  deepen,  and  their  sloping  sides  gradually 
increase  in  height,  in  the  direction  of  the  apertures, 
so  that  the  chaimels  between  them,  tliwiigh  which 
the  cindei-s  and  dust  fall,  are  shaped  like  inverted 
\"'s.  The  upper  ends  of  the  bars  may  rest  upon  a 
vertical  pipe  with  a  perforated  cover,  thtwugh 
which  air  passes  into  the  furnace.  The  grate 
may  be  modified  to  suit  ordinary  kilns.  The  dis- 
charge o)ienings  in  the  side  walls  are  fitted  with 
doors,  hinged  at  the  liase.  which  when  raised 
prevent  the  exit  of  material  but  not  the  accessor 
air.  and  when  lowered  act  as  sloping  shoots 
for  the  discharge  of  the  lime.  The  shaft  is  sup- 
jwrted  upon  walls  of  brick  or  stone,  spaced  apart 
around  a  central  chamber  immediatelv  below  the 
grate.— E.  U.  T. 


Radium  ;     E.rtraction    oi 
etc.      H 


-  from    cornotitc   ore>i. 
.Sc-hlundt.   Columbia.   .AIo.      U..S.    Pat. 


1,181,411, May  2, 1916. Date  of  appl..Sept.24,l«l.i. 

The  comminuted  ore  is  heated  with  sulphuric  acid 
of  60' B.  (sp.  gr.  1-710)  at  230'  C.  or  above,  and 
after  the  liquid  has  been  separated  from  insoluble 
matter,  an  aqueous  solution  of  Ijarium  salts  U 
added  to  precipitate  the  radium  and  barium 
as  sulphates. — E.  H.  T. 


Thorium  ;   Recovery  of 


E.  D.  Campbell  and 


R.  J.   Carnev.     Ann    Arbor,    .'\lich.     U..S.  Pat. 
1.182.880,  May  9,  1916.Date  of  appl.,Feb.l.5,191<l. 

Thoril'^i  (and  also  zirconium)  may  be  precipitatpd 
as  insoluble  p\Tophosphate  by  the  addition  of  a 
soluble  pyrophosphate  in  presence  of  snilicient 
mineral  acid  to  retain  other  rare  earth  metals  in 
sohition.— E.  H.  T. 

Lead  chronutte  [basic] ;   Manufacture  of •   J-  A. 

Schaeffer.  ^Vssignor  to  Picher  I^ead  Co..  .Toplin. 

Mo.    U.S.  Pat.  1.182.172,  May  2,  1916.    Date  ef 

appl.,  Sept.  24,   1915. 
Volatilised   litharge,    made   into   a    paste  with 
water,  Ls  mixed  with  a  solution  of  .salts  derived 
from  chromic  acid  and  the  stronger  alkalis,  mm 
the  whole  is  boUed,— E.  H.  T. 

Silicic  acid  ;   Preparation  of  precipitated  amorphous 

.  together  with  potassium  or  sodium  sulphali' 

or  sulphite.  A.  var\  Baerle,  Worms.  Ger.  Pat. 
290,530,  Aug.  10,  1914, 
Silicic  acid  of  high  absorptive  and  adsorplive 
power  is  obtaine<l  by  treating  alkali  silicat«  noli'- 
tions  with  an  acid  salt  of  an  organic  or  inorganir 
a<-id,  especially  with  alkali  bisulphate  or  bisulphite. 
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Sulphur  dioxiiie  :  Production  of 


■  by  roasting  kiiI- 


phide  oren  and  xiiUthur  tofjether.  P.  Lehniaiin, 
Knnisr.slieix-  Oer.  I'at.  291.121).  Dec.  17,  1011. 
TlIK  sulphur  is  placed  in  a  ca.st  iron  box  which  can 
be  introduced  into  a  pyrites  roasting  furnace  or 
iato  a  compartment  formed  in  the  furnace  Ijy 
means  of  a  partition. — A.  S. 

Hydrogen   atid  nitrogen,   or  mixtures  of  the    two  ; 

Manufacture  of .     A.    ilesserschmitt.  Stol- 

herg.    Ger.  Pat.  291.603.  Aug.  7,  1913. 

If  steam  lie  passed  over  a  red  hot  contact  mass 
composed  of  spongy  iron  or  a.  mixture  of  spongy 
iron  and  a  metallic  oxide  such  as  manganous 
oxide,  the  iron  is  oxidised  only  to  the  Ferrous 
stage,  unless  contact  with  the  steam  be  prolonged. 
By  passing  air  over  the  partially  oxidised  contact 
mat'Crial.  oxidation  to  a  higher  stage  is  etTected.  so 
that  it  is  possible  to  obtain  hydrogen  in  the  first 
stage  and  nitrogen  in  tiie  second.  A  series  of 
reaction  chambers  is  preferably  used.  .Steam  is 
passed  through  a  chamber  containing  fre.shly 
reduced  contact  material  to  obtain  hydrogen, 
and  then  air  is  passed  through  to  obtain  nitrogen. 
A  mixture  of  hydrogen  and  nitrogen  may  be 
obtained  l)y  niixing  the  nitrogen  with  steam  and 
passing  the  mixture  over  freshly  reduced  contact 

I  material,  or  by  passing  a  mixture  of  air  and  steam 
first  over  the  partially   oxidised,   and   then  o%^er 

I  freshly  reduced  contact  material. — A.  .S. 

Hydrogen  peroxide  solutions  ;  Process  for  stabilising 

ttlJcaline -.   Stable  alkaline  solutions  containing 

active  orygcn.  A.  Schaidhauf.  Frankfort, 
(rermanv.  Assignor  to  Roessler  and  Plasslacher 
Chemical  Co..  New  York.  U.S.  Pats.  1.181.409 
and  1. LSI. 410.  Mav  2,  1910.  Dates  of  appl.. 
Mav  1  and  Oct.  21,  1913 


See  Fr.  Pat.  400.959  of  1013;    this  ,T.,   191  J, 


70. 


Salt ;    Manufacture  of .      J.   Leopold-Brodie, 

London.      U.S.    Pat.    1.181.405.    .May   2.    1910. 
Date  of  appl..  Feb.  23.  1912. 

See  Eng.  Pat.  2300  of  1912  ;    this  J.,  1913,  288. 

Process  for  recovering  the  cotnbincd  ammonia  in 
the  condensed  liquors  and  ivash  liquors  from 
gas  works  and  coking  inslulltitions.  Ger.  Pat. 
291,038.     See  Ua. 


Vm.— GLASS;    CERAMICS. 

yiass  :    Electro-chemical  action  on 


.     F.  F.  S 
Bryson.      Engineering.    1910,    101,   517 — 518. 

N  a  Wehnelt  electrolytic  interrupter  used  to  pro- 
luce  a  high-tension  discharge,  the  glass  holder  of 
he  electiMde  becomes  pittedat  the  point  where  the 
ilatinum  wire  is  sealed  into  the  glass.  The  pitting 
ccui-s  when  the  wire  forms  either  the  anode  or 
athode.  Soft  flu  x  glass,  clear,  ruliy.  white  enamel 
lux,  Gennan  .soda,  new  British  soda.  lead,  and 
ena  glas,ses  all  behave  similarly,  a  crater  being 
irmed  around  the  wire.  The  effect  is  least  with 
ena  glass.  It  does  not  appear  to  be  due  to 
leohanical  action,  to  the  l)rittleness  of  the  glass. 
3  the  .loule  heating  effect,  or  to  the  Peltier  etiect. 
VTien  two  wires  are  fused  into  the  .same  piece  of  glass 
ivo  independent  craters  are  formed,  one  around 
»oh  wire.  The  author  attributes  the  corrosion 
)  the  action  of  ultra-violet  rays  in  the  pre.sence 
t  free  hydrogen  and  oxvgen  "at  a  temperature 
bove  the  dissociation  point  of  water. — .\.  B.  S. 

ilica  and  firec'ay  nuiterials.      J.   West.      J.    Gas 

Lighting,    1910,    134,   442 — 447. 
Rtcivs  and  retorts  made  of  fireclav  contract  when 
eated,  those  made  of  silica  usuallv  expand,  but  if 
laileof  a  liigh-grade  silica  found  in"Derbvshire  thev 


do  not  change  materially  in  volume.  A  column  of 
bricks.  100  in.  high,  made  of  this  Dcrljyshire  silica, 
heated  in  a  continuous  kiln  to  14:50' ('.,  increased 
in  length  by  only  J  in.  Fireclay  bricks  and  retorts 
often  appi-oach  the  danger  zone  at  which  they 
will  be  distorted  under  a  load,  but  silica  bricks 
must  be  heated  to  a  much  higher  temperature 
before  they  are  alTected .  \  process  of  manufacture 
recommended  for  siUca  brinks  consists  in  grinding 
the  material,  with  a  small  proportion  of  grog. 
in  a  perforated  pan  and  screening  the  mixture  to 
size,  then  discharging  it  into  large  bins  and  saturat- 
ing it  witli  water.  .Alter  about  a  week's  storage  the 
material  becomes  semi-plastic  and  is  then  moulded 
into  bricks,  which  are  dried  on  hot  floors  and  burned 
at  a  temperature  well  abme  tliat  which  they  will 
attain  in  use.  The  author  quotes  instances  where 
the  Derbyshire  silica  has  proved  superior  to 
German  and  other  materials  in  actual  use,  and 
considers  that  tests  must  Ije  made  on  a  full  working 
scale  to  be  of  real  value.  The  analyses  of  15 
silica  and  fireclay  materials,  together  with  their 
refractoriness  and  change  in  volume  when  heated 
to  1435"  C.  are  given. — -A.  B.  S. 

Dental  cements;    Physical  pioperties  of .     P. 

Poetschke.  J.  Ind.  Eng.  Chem..  1910.8,302—309. 
A  METHOD  of  preparing  test  cylinders  and  deter- 
mining the  crushing  strength  of  dental  cements 
is  described  in  detail.  Forty  commercial  cements 
showed  considerable  variations  in  crushing 
strength.  When  the  set  cements  were  preserved 
in  saliva,  retrogression  in  strength  occurred  in 
many  cases,  namely,  in  2  out  of  7  silicate  cements, 
in  10  out  of  18  zinc  oxyphosphate  cements,  and 
in  5  out  of  15  copper  cements.  There  is  no 
relation  between  the  resistance  to  saliva  and 
the  germicidal  efficiency  {see  this  .T.,  1915,  447) 
in  the  case  of  copper  cements. — X.  S. 

P.\TKXTS. 

Glass-furnace.  G.  W.  BatcheU.  Wellsburg,  W.  Va,. 
U.S.  Pat.  1.181,283,  ilay  2,  1916.  Date  of  appl.. 
Feb.  25.  1913. 

A  GLASS  tank  made  of  refractory  material  has  its 
sides  and  bottom  surrounded   by  a  water-jacket 
so   as   to   cool  and   congeal  the  glass    in   contact  ' 
therewith. — A.  B.  S. 

Enamels  and  the  like  ;    Method  of  colouring 


J.  Weber,  Essen-on-Ruhr,  Germany,  Assignor 
to  Goldschmidt  Detinning  Co..  New  York. 
U.S.  Pat.  1,181.944.  Mav  2.  1910.  Date  of  appl., 
Nov.  27,  1914. 

Anhydrous  calcium  stannate  Ls  used  as  an  opaque 
colouring  material. — A.  B.  S. 

[Potter's]  slip  and  the  like  ;   Pumps  for .    R.  T. 

Grocott.  Stoke-on-Trent.  Eng.  Pat.  100,375, 
Jan.  21,  1910.    (Appl.  No.  989  of  1916.) 

Glass  ;     Manufacture    of   strengthened  - 


F 
Benedictus.  Paris.  U.S.  Pat."  1,182,739,  jlav  9,' 
1910.    Date  of  appl.,  June  14.  1911. 

See  Eng.  Pat.  10,324  of  1911  ;   this  J..  1911,  1059. 


IX.— BUILDING  MATERIAI^. 

P.^TEXTS. 

Bituminous     compounds:      Manufacture     of- 


1.1.  S.  Van  Westrum.  Grindelwald,  Switzerland. 
Eng.  Pat.  6823,  May  0,  1915. 

From  i  to  2''o  ot  unslaked  lime  is  added  to  a 
nxixture  of  12 — 20  °o  of  an  enaulsion  of  bitumen, 
such  as  asphalt,  tar  and  its  distUlates,  or  mineral 
oil  residues,  with  80 — 88 °o  of  broken  stones,  earth, 
stone-dust,  sawdust,   hydraulic   lime,  cements  of 

E 


Cl.  X.— metals  ;  METALLURGY,  INCLUDING  ELECTROMETALLURGY.       [June  so,  I9i6. 


all  kinds,  cellulose,  chalk,  or  other  materials.  The 
protliut  may  be  used  for  roa^l-makiiij:.  iis  a  plaster 
for  walls  aiul  ceiling,  aiut  in  the  pitnluction  of 
fuel-briquettes.— J.  B.  C.  K. 

Rffnwtory  materials  for  resistiiuj  corrosion  ;  Method 
of  prodiu-ing .  Mineral  Products  Co.,  New- 
York.  Assignees  of  I'.  R.  Hershunin,  C'hicaaro, 
U.S.A.  Enc  Pat.  17.447.  Dec.  IS.  IStlo.  Under 
Int.  Com..  Dec.  21.  Iitl4.  (See  also  U.S.  Pat. 
1.135,1S2  :    this  J.,  1915,  S36.) 

A  MATERLKi.  (such  as  aluminium  or  alumina) 
capable  of  forniina  a  refractory  carbide  is  mixed 
with  insurticient  carbon  to  convert  the  whole  into 
carbide  and  heated  slowly  in  a  non-oxidising 
atmosphere  to  at  least  1500°  C,  preferably  to 
2000  C.  The  material  may  be  moulded  into 
bricks,  by  the  use  of  tar  of  other  binder,  and 
heated  in  an  electric  furnace. — A.  B.  S. 

[Brick-kiln  ;  ]  Method  of  effecting  the  combustion  of 

ijas  Ifor  heating  a ].   G.  C.  F.  Vater,  Assignor 

to  Gas  Machinerv  Co.,  Cleveland.  Ohio.  U.S.  Pat. 
l,lSI,t)24.May2;i916.Dateotappl.Jan.23,  1913. 

G.\s  is  admitted  through  the  bottom  of  a  com- 
bustion chamber  and  air  is  admitted  through  the 
side  walls.  The  volume  of  the  chamber  may  be 
adjusted  to  that  necessary  for  complete  combustion 
and  the  px-otlucts  of  combustion  together  with 
supplementary  air  are  passed  into  the  kUn.  The 
combustion  chamber  is  then  gradually  enlarged, 
while  the  gas  supply  is  increased  and  the  supple- 
mentary air  decreased. — W.  F.  F. 

Protecting  materials  [icood]  from  attacks  by  destruc- 
tive organisms.  L.  H.  Everhart,  Decatur,  Ga. 
U.S.  Pat.  1.182,760.  May  9,  1916.  Date  of  appl., 
Xov.  5,  1915. 

The  wood  is  impregnated  with  a  soluble  arsenical 
compound,  such  as  sodium  arsenate,  and  then 
treated  ^vith  a  soluble  lead  salt,  e.g.,  normal 
lead  acetate.— J.  B.  C.  K. 

JUeans  for  grinding  or  disintegrating  cement  or  other 
material.     Eng.  Pat.  6329.     See  I. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;    Effect  of  vacuum  fusion  upon  the  magnetic 

properties    of    pure    open-hearth .        T.    D. 

Yensen.       Met.    and    Chem.    Eng..    1916,    14, 
585 — 686.     (See  also  this  J.,  1916,  250.) 

By  re-melting,  in  vacuo,  pure  open-hearth  iron 
containing  S  0025.  P  0005.  C  0010.  Mn  0  025, 
Si  0005,  Cu  0050.  O  0035.  X  0004  and  H  0001  %, 
the  maximiun  permeabilitv  was  increased  from 
7250  (at  10.000  gausses)  to  14.180—20,900  (at 
8500 — 9000  gausses)  and  the  hysteresis  loss 
correspondingly  decreased,  the  results  for  the 
re-melted  metal  being  nearly  as  good  as  those  for 
similarly  treated  electrolytic  iron.  The  density- 
was  also  inireased  (by  about  0-1  °o),  but  the 
chem.ical  composition  was  apparently  unaffected 
except  for  a  (lecrease  in  dissolved  gases  (CO  and 
CO  2)  which  was  confirmed  bv  micrographic 
examination.  The  crystals  of  tlie  treated  iron 
were  larger  than  those  of  the  untreated  metal  ; 
on  the  other  hand,  pure  electrolytic  iron  has  a 
greater  permeability  when  annealed  at  above 
900'-  C.  than  when  annealed  at  or  below  this 
temperature,  whilst  the  irystals  are  smaller  in 
the  former  than  in  the  latter  case. — ^W.  E.  P.  P. 

Sulphur  in  steel ;  Accurate  end  point  in  the  volu- 
metric   determination    of .     H.     Zschiegner. 

J.  Ind.  Eng.  C"hem.,  1916,  8,  324. 

The  hydrogen  sulphide  produced  by  decomposition 


of  (he  steel  is  absorVicd  in  an  anuuoniacal  sohition 
of  ladmium  chloritle,  and  the  jirecipitatcil  <aclmium 
sidpliide  is  ilecomposed  by  hydrochloric  acirl  in 
the  usual  way.  The  solution  is  titrated  with  io.line 
(or  iodide-iodate)  solution  in  a  white  porcelain 
beaker.  7  cm.  diam.  and  16  cm.  deep,  with  a  thin 
disc  of  black  hard  rubber  or  ccllidoid.  2  cm.  diivm., 
cemented  on  the  inside  of  the  bottom,  or  in  a 
glass  beaker  with  a  lilack  spot  painted  on  the 
bottom  outside  and  then  coated  externally  with 
white  enamel.  The  i>oiiit  at  which  the  Idack  spot 
or  disc  just  becomes  invisible  on  adding  the 
iodine  solution  in  presence  of  stai-ch,  is  taken  as 
the  end  of  the  titration.  Tlie  iodine  solution  is 
standardised  against  .a  steel  of  known  sulphur 
content  under  exactly  the  same  conditions  as  are 
observed  in  the  actual  deteimination.  The  starch 
indicator  is  prepared  by  pouring  a  paste  pre- 
pai-ed  from  12  gmis.  of  wheat  starch  into  2  litres 
of  boiling  water  containing  3  grms.  of  potassium 
or  sodium  hvdroxide  ;    it  will  keep  indeflnitelv, 

—A,  S. 

Copper  sulphate  and  sulphuric  acid  :  Density  of 
aqueous  solutions  of .  [Regulalion  of  electro- 
lytic copper  baths.]  H.  D.  Holler  and  E.  L. 
PeiTer.    J.  Amer.Chem.Soc, 1916.38, 1021—1029. 

The  densities  of  solutions  of  equal  (weight)  con- 
centration of  crystallised  copper  sulphate  and 
sulphuric  acid  are  almost  identical,  and,  within 
the  range  studied  (0 — 20  °^),  the  density  of  solutions 
containing  both  copper  sulphate  and  sulphuric 
ai.id  is  approximately  a  linear  function  of  the 
joint  concentration  of  the  two  solutes.  Ciu'ves 
are  given  for  25"  and  40'  C.  from  which  the  copper 
sulphate  concentration  of  a  solution  may  be 
deduced  when  the  density  and  acidity  (determined 
with  standard  caustic  soda,  using  laethyl  orange 
as  indicator)  are  known.  The  total  concentrations 
of  sulphuric  acid  and  crystallised  copper  sulphate 
for  solutions  of  different  specific  gravities  at  2">^ 
and  at  40°  C.  respectivelv  are  as  follows  : — Sp.gr. 
101,  20,  26  gi-ms.  CuS04,5H.O -^HsSO,  per 
htre;  103.  .52.  60;  105,  84,  93;  "107.  117,  127; 
1-09,  150,  161  ;  111.  183,  195;  1-13,  217,  229; 
1-15,  251,  265;  1-17,  286,  300  ;  1-19,  321,  336; 
1-21,  357,  372:  sp.gr.  1-23.  393.  408  grms.  per 
litre. — F.  Sodn. 

Ziric    ores ;    Occurrence    and    utilisation    of . 

PaH  II.     BuU.  Imp.  Inst.,  1916,  14,  44—80. 
Occurrence.     Geological  and  other  particulars  are 
given  of  the  occurrence  of  zinc  ores  thioughout 
the  world,   excluding  the   United   Kingdom,  the 
Colonies,  and   India   (see  this   J.,  1916,  312). 

Valuation.  The  type  of  foimula  used  for 
calculating  the  value  of  zinc  ore  is  V  = 
0  0095P(T^— 8) — R.  where  V  is  the  value  in  £  per 
ton.  P  the  price  of  spelter  (good  ordinary  brands) 
in  London,  T  the  percentage  of  zinc  in  the  ore, 
and  K  the  returning  (-harge  (i.e..  cost  of  smelting 
per  ton)  ;  but  the  value  is  affected  adversely  by 
the  presence  of  impurities  such  as  lea<l  (which 
should  not  exceed  3%),  iron  and  manganese 
(which  should  not  exceed  lO";,).  and  fluorspar. 

Treatment.  The  methods  employed  for  con- 
centrating, roasting  or  calcining,  find  smelting  zinc 
ores  are  briefly  outlined.  Tlie  types  of  furnace 
in  use  for  roasting  blende  include  hand-  and 
mechanicallv -raked  reverberatories  and  miUtiple- 
hearth  murfle  furnaces.  The  latter  are  generally 
used  when  the  sulphur  dioxide  is  utilised  for  the 
manufacture  of  sulphmic  acid ;  blende  containing 
40%  Zn  vields  on  the  average  17  or  18°',,  of  it« 
weight  of  sulphuric  acid  (60'  B..  sp.gr.  1-71). 
At  two  plants  in  the  United  States,  the  cost  or 
roasting  blende  concentrate  is  5s.  7d.  and  6s.  *>a. 
per  short  ton  of  roasted  material,  the  fuel  employeil 
being  natural  gas  and  coal  respectivelv.  The 
methods  of  distillation  in  use  may  be  clafisitled 
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into    Belgian.     Silesian,     and     Rhenish     (Belgo- 

Silcsian),  the  chief  dilTerenees  l)einfr  in  the  sliape, 

size,  ami  ariaiiiiiiueiit  of  the  retorts  ami   in  the 

method  of  heatiiii;.     As  an  example  of  the  HlieuL>h 

I  process,  i)n.itiiulars  iiro  given  of  tlie  snielteiy  of 

the  Broken   Hill    Proprietary   Co.   at    I'ort    I'irie. 

I  where  tlic   jilant    comprises    10   fr;is-fired   furnaces 

[each  coiitainiiij^  2  tiers  of  retorts  back  to   l)ack, 

with  ."?  rows  of  2i  retorts  in  each  tier,  i.e.,  a  total 

of  1440  retorts.     The  charge  consists  of  10.000  Ih. 

of   roasted    concentrate,    3000    lb.    of    coke,  and 

1500  lb.  of  coal,  and  the  retorts  are  heated  slowlv 

to  132.5"— 13.50 T.     About  SO— S.^",,  of  the  total 

jinc    present    is    reco\  ered    ;is    spelter    and    lilue 

powder  (zinc   dust),   the  latter  containing  about 

t2%  Zn  and  amounting  to  12  "„  of  the  total  zinc 

ibtained.     The  crude  spelter  contains  2 — 3°o  Pb 

md  is  refined  to  a  99%  product  by  melting  and 

tUowing   the    l>ulk    of    the    lead    to    separate    by 

travlty.     The  loss  of  zinc  in  smelting  2.5  *'„  ore 

•y  the  .Silesian   method   varies   between   25   and 

15%,  that  in  smelting  45 — 50  °y  ore  by  the  Belgian 

md  RhenLsh  processes  being  between  10  and  15  "„ 

n  the  best  operated   plants ;  the  loss  in   retorts 

py   either   process   is    about    3°u    per   day.     The 

ombined  cost  of  roa,sting  and  distilling  one  ton 

'f    ore     has     been     estimated     by     Ingalls      at 

1  13s.  2id.  to  £2  Os.  3d.  for  various  plants  in  the 

United  isfates  and  Germany.     The  De  Laval  and 

■nyder  electrical  processes  of  smelting  and  various 

et  processes  of  extraction  are  also  briefly  con- 

idered.     As  regards  commercial  spelter,  reference 

■■  made  to  the  effects  of  the  usual  impurities,  lead, 

on,  cadmiimi.  <ind  arsenii'.  and  to  the  classifica- 

on    suggested     by     the    American    Society     for 

esting  Materials  (this  ,T.,  1915,  33)  ;  and  statistics 

re    given    showing,    by    countries,    the    world's 

rodurtion  and  consumption  during  recent  years. 

Tytilisation  of  zinc.     About  80  °o  of  the  world's 

itput  is  consumed  in  the  process  of  galvanising. 

her  important  uses   being  the  manufacture   of 

loys  and  pigments,  the  desilverLsation  of  lead, 

id  the  precipitation  of  gold  from  cvanide  solu- 

3ns.— W.  E.  F.  P. 

Iver-arscnic  alloys;    SoUdificaiion   of .     W. 

Helke  and  A.  Leroux.    Z.  anorg.  Chem..  1015.  92. 
119—126.   J.  Chem.  Soc,  191(3,  110.  ii..  248—249. 

■IE  aUoys  were  prepared  liy  fusion  in  sealed 
Tcelain  or  siloxide  tubes  in  an  electric  furnace 
mo\mt«d  that  the  tube  could  be  inverted  to  mix 
e  metals.  ^Yhen  the  vapour  pressure  of  the 
senic  was  high,  the  tube  was  enclosed  in  an  outer 
rcelain  vessel  packed  with  sand.  The  freezing- 
int  curve  shows  a  single  eutectic  point  at  540'  C. 
d  25  atomic  »„  of  As.  SoUd  solutions  are  only 
Tned  from  0  to  6  .itomic  °o  As.  Alloys  between 
is  composition  and  the  eutectic  undergo  a 
insfonnation  at  595=  C,  whilst  a  second  trans- 
■niation  at  374°  C.  is  observed  over  almost  the 
lole  range  of  composition.  The  first  is  due  to  a 
itction  between  the  solid  and  liquid  phases. 
ming  a  new  soUd  solution  with  a  limiting 
ip-entration  of  10-5  atomic  %  As.  and  the 
ond  to  a  eutectoid  decompo.sition  of  the  latter, 
th  changes  may  be  suppressed  by-  undercooling. 
Id  dilute  sodhmi  hydroxide  is  used  for  etching. 
I  the  outectoid  structure  is  best  developed 
means  of  potassium  cyanide,  and  the  same 
ution  is  used  for  alloys  containing  the  two 
'd  solutions,  ivhilst  undercooled  alloys  are  best 
hed  with  warm  sodium  sulphide.  The  freezing 
mt  of  arsenic  is  found  to  be  814-5° ±0-5"  C. 

hilToge^x;     Solubility    of in    the    solid    alloys 

•  palladuim  zcith  gold,  silver,  and  ]>latinum.    A. 
jeverts.  E  Jiirisch.  and  A.   Jletz.     Z.    anorg. 
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hem    1915.  92,  329—362.'  j.'cheiii.  Soc,  lOiei 
10,  u.,  244. 

CEPT    for    a    few    isolated    measurements    bv 


Graham,  the  only  determinations  of  the  solubility 
of  gases  in  s<^lid  alloys  are  those  liy  Berry  (Chem. 
Soc.  Trans.,  1911.  99,  4()3),  according  to  which 
the  solubility  of  hydrogen  in  alloys  of  palladium 
and  gold  decreases  reguLirly  with  increasing 
gold,  becoming  zero  at  80%  Au.  In  the  present 
experiments  the  alloys  were  heated  to  a  constant 
temperature  in  an  atmosphere  of  hy-drogen  at  a 
given  pressure.  The  range  employed  was  from 
138°  to  820"  C,  and  from  1  atmosphere  pressure 
downwards.  In  all  cases  the  solubility  is  propor- 
tional to  the  square  root  of  the  pressure,  and, 
except  in  the  platinum  series,  diminishes  with 
increasing  temperature.  The  .addition  of  gokl  to 
palladium  first  increases  and  then  diminishes 
the  solubility  of  hydrogen,  the  m.iximum  occurring 
at  lower  concentrations  of  gold,  the  higher  the 
temperature,  until  at  827°  C.  any  addition  of  gold 
lowers  the  solubility-.  The  isotherms  of  relative 
soluliility  also  pass  through  a  maximum  at  tem- 
peratures below  (500°  C.  Although  hydrogen  is 
insohible  in  pure  silver,  the  addition  of  silver 
to  palladium  greatly  increases  the  solubiUty,  until 
a  maximum  is  reached  at  all  temperatures  at  40% 
Ag,  beyond  which  it  again  falls  rapidly.  At  138°  C. 
an  alloy  containing  40%  Ag  dissolves  more  than 
four  times  as  mucli  hydrogen  as  pure  palladium, 
the  solubility  becoming  zero  at  70  %  Ag.  The 
relative  increase  of  the  solubility  in  the  case  of 
an  alloy  containing  40  °o  -^g  increases  with  falling 
temperature  until  270°  C.,  but  diminishes  as  the 
temperature  falls  further.  Platinum  in  all  pro- 
portions dimmishes  the  solubility  of  hydrogen  in 
palladi\im.  The  higher  the  teuiperature  the  less 
is  the  lowering  of  solubility  produced  by  .a  given 
addition  of  platinum.  At  constant  temperature 
the  depiession  diminishes  more  slowly  than  the 
platinum  content. 


Ore  slimes;    Control  of - 


II.     O.  C.  Balston. 


U.S.  Bureau  of  Mines.  Eng.  .and  ^lin.  .1.,  1916, 
101,  890—894.  (See  also  this  J.,  1016,  638.) 
Ix  tests  m.ade  with  a  slime  pulp  containing  9-4  "i 
solids,  the  times  required  for  partial  and  complete 
settling  at  temperatures  from  2°  to  49°  C.  were 
determined  and  compared  with  the  absolute 
viscosities  of  water  at  the  same  temperatures. 
The  time  of  setthng  at  2°  C.  was  about  4  times 
that  at  49°  C,  but  for  all  temperatures  the  ex- 
pression, time  -i-  viscosity,  was  practically  con- 
stant for  the  same  degree"  of  settlement,  indicating 
that  the  rate  of  settling  of  a  slime  is  inversely 
proportional  to  the  viscosity  of  the  medium  in 
which  it  is  suspended.  For  equal  volumes  of 
pulp,  the  velocity  of  setthng,  in  the  subsidence  and 
eonsolidiition  phases,  depended  on  the  percentage 
of  solids  in  the  pulp  and  not  on  the  depth  of  the 
pulp  column  ;  it  increased  with  the  depth  of  column 
in  the  compacting  phase.  In  tubes  of  the  same 
cross-section,  the  velocity  of  setthng  was  inversely 
proportional  to  the  depth  of  column  or  to  the 
number  of  particles  present,  this  discrepancy 
between  results  in  long  and  short  tubes  being 
doubtless  explained  on  the  basis  of  simple 
mechanical  action.  The  general  laws  governing 
the  effect  of  electrolytes  in  the  flocculation  of 
coUoids  are  brieflv  considered,  and  mention  is  made 
of  the  use  of  lime  for  flocculating  ore-shmes  in 
cvanide  solutions  and  of  sodium  hydroxide  and  alum 
for  deflocculation  and  re-flocculation,  respec- 
tively, in  the  purification  of  clavs  by  sedimentation. 
In  the  case  of  colloids  tending  to  adsorl)  dilTerent 
cations  to  a  greater  extent  than  the  anions,  it  has 
been  found  that  the  coagulating  power  of  an  electro- 
Ivte  increases  enormouslv  with  the  valency  of  its 
cation.  Thus,  the  ratios  of  the  coaguathng  powers 
of  the  chlorides  of  sodium,  calciirm.  and  aluminium 
on  suspensoids  (e.g..  a  coUoidal  suspension  of 
quartz  particles  negatively  charged)  are  of  the 
order   1  :  40  :  1600   respectively.— W.  E.  F.  P. 
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Flotalion  [oi  minerals].    O.  D.  Van  Arsdale.    Eng. 
and  :Min.  J.,   19115,   101,  851 — S55. 

The  flotation  of  niinei-al  particles,  whatever 
system  of  treatment  l>e  enipUned.  is  primarily 
dependent  ou  the  surface  tension  of  a  liquid 
(water)  in  contact  with  a  gas  (usually  air).  .Vny 
particle  speiifically  heavier  tlian  water  may  be 
made  to  float  on  tlie  latter  it  it  be  small  enough, 
of  proper  shape  with  respect  to  its  size  and  weight, 
and  coated  with  a  s\irface  film  so  that  a  suitable 
contact  angle  with  the  water  is  produced.  The 
contact  angle  is  the  nic.isure  of  wetness  or  "  non- 
wetness  "  of  the  particle,  and  varies  with  the 
imture  of  the  coating  film,  and  the  latter  may 
be  solid,  liquid,  gaseous,  electric,  or  any  com- 
bination of  these,  the  conditions  being  very 
similar  to  those  requiied  for  producing  colloidal 
soluti(.>ns  or  suspensions.  Flotation  oils  have  t«o 
main  functions,  viz..  to  coat  the  particles  and 
pmduce  a  froth  in  the  liquid,  and  may  thus  be 
divided  into  the  two  classes.  "  oilers  "'  and 
"  foamers  ;  "  one  of  each  class  should  be 
present  in  the  working  mixture.  Oils  of  the  first 
class  should  be  of  a  <-haracter  permitting  fine 
division  or  exten.sion  without  emulsification,  and 
the  rcsidtant  of  the  interfacial  tensions  between 
water,  oil,  and  ore  should  cause  mineral  particles 
to  enter  and  gangue  particles  to  be  excluded  from 
the  oil.  Experiments  liave  indicated  that  crude 
or  purified  petroleum  may  be  made  to  fulfil  all 
these  requii'ements.  The  most  suitable  oil  of 
the  second  class  would  appear  to  be  that  which 
most  reduces  the  surface  tension  of  the  water, 
but  regard  must  he  paid  to  the  physical  action  of 
one  oil  on  the  other  and  to  the  fact  that,  to  produce 
a  durable  film,  the  contamination  must  be  such 
as  to  give  a  surface  capable  of  variable  surface 
tensions.  When  a  small  amount  of  an  oil  of  the 
first  class  is  placed  on  water,  the  oU  at  once  fihiis 
out  (its  contact  angle  with  the  water  being  zero). 
and  a  mineral  particle  surrounded  by  a  film  of 
oil  in  this  condition  sinks.  By  adding  a  small 
amount  of  an  oU  of  the  second  class  {e.y.,  pine  oil) 
the  original  film  is  caused  to  retract  and  assume 
a  circular  or  globular  form  having  a  definite  contact 
angle  with  the  water,  and  the  particle  now  floats. 
It  would  appear  more  rational  in  practice  to  coat 
the  particles  with  the  fii'st  oil  in  the  mixing 
apparatus,  and  add  the  second  oil  in  the  flotation 
apparatus,  instead  of  mixing  the  oils  before  use. 

— W.  E.  F.  P. 

Electrolysis  of  alkaline  solutions  of  potassium  thio- 
cyanale.     Crook  and  others.     See  VII. 

Use  of  hydrofluoric  arid  in  the  separation  of  some 
heavy  metals  irmn  tin,  antimony,  tunf/sten,  and 
molybdenum  by  means  of  the  electric  current. 
McCay  and  Furman.    See  XXIII. 

Patents. 

Steel  alloys.     F.  La  Roche,   London.     Eng.   Pat. 
6062,  Apr.  22.    1915. 

An  alloy  possessing  great  tensUe  strength  and 
hardness,  and  containing  steel  80,  chromium  5, 
nickel  10,  and  vanadium  5%,  is  prepared  by 
melting  the  constituents  together,  casting  the 
product  int<j  blocks,  and  drawing  the  latter  into 
bars.  The  bars  are  then  heated  to  cherry  redness 
and  an  electric  current  pai5sed  through  each  in  a 
longitudinal  direction  for  a  .short  time,  after  which 
they  are  allowed  to  cool  very  slowly. — W.  E.  F.  P. 

Steel;   Alloyd .    J.  Churchward,  Mt.  Vernon, 

X.Y.,  A.ssignor  to  fTiurchward  International 
.Steel  Co.,  Xew  York.  U.S.  Pat.  1,181,570,  May  2, 
I'JltJ.    Dateof  appl..  Mar.  IH,  1911. 

Av  alloy  containing,  approximately,  steel  93-40, 
Ni  3-.50,  Cr  2  00.  V  0  3.),  .Mn  0-50,  and  Si  0-25%. 

— W.  E.  F.  P.        I 


Afi'W  stech  steel,  or  copper  ;   Process  for  dei).ridisi)i 

.    H.  Konig,  Diisseldorf.    (ier.  I'at.  291,401 

.Mav  15,   1914.     Addition  to  (>er.  Pat.  290, 3i> 
(this  J  ,  1016,  544). 

In  addition  to  tlie  continuous  eloctrii-  ciu'rent  use 
for  treating  tiie  molten  metal  as  described  in  thl 
chief  patent,  a  second  current  is  used  to  prodiul 
an  arc  for  heating  purposes. — A.  S. 

Briqtietting  machines  [for  metal  borinqs.  el: 
C.  Kcnte,  Leeds.    Eng.  Pat.  1846,  FcIk  5,  I'.M 

The  briquettes  are  compressed  between  two  preij 
])lungers.  Ixith  of  which  are  reciprocated  mechaniil 
ally,   one  of   them   liaving  a   liquid   transmitti" 
link.      The  pressure  cyhnder  containing  lii|uiil 
connected  to  a  supplementary  cylinder,  the  pj^^ 
of   which   moves  against  a  spring,  so  that  at 
predetermined    pressure   a    valve   is   oi)erated 
release  the  liquid  in  the  main  cylinder  and  relim 
the  pressure  on  the  briquette. — \V.  F.  P. 

Ore  concentrators  and  mineral  scparalom.  Partin  ; 
Ltd..  and  P.  J.  Ogle,  London.  Eng.  Pat.  Pi: 
.Tune  22,  1915. 

The  ore  pulp  is  caused  to  flow  over  an  ini'lin. 
surface  of  transversely  fluted  glass  while  tl 
latter  is  subjected  to  vertical  and  horizonl. 
percussions.  The      horizontal      percussion 

unidirectional  and  imparted  to  the  lower  delivii 
end  of  the  working  siu-face.  the  vertical  percassic 
being  imparted  to  the  upper  feed  end. — \V.  E.  F.  I 

Magnetic  [ore]  separators.  F.  Krupp  A.-G.  GriLso 
werk.  Magdeburg-Buckau.  Oermanv.  Eng.  Pat 
(A)  100.063  and  (B)  100.379.  J.iii.  ll",  1916.  Uii.l 
Int.  Conv.,  Feb.  9.  and  Oct.  22,  1915.  {Ar)]> 
Nos.  488  and  4338  of  1916.) 

(.A.)  The   stationary   pole   plates   of   the   magnel 
separator    are    surrounded    by    a    deli\cry   dm 
carrying  the  material,  and  the  poles  are  so  co 
struct ed  and  arranged  w  ith  I'espect  to  one  anotli 
that   the    individual   fields    formed    Ijy   each   l\ 
adjacent  plates  increase  or  decrease  of  alternat" 
increase  and  decrease  in  the  direition  of  the  sup|j 
of    the    material.     For   this    purpose,    the  plal 
may  be  axially  adjustatile  for  varying  the  magnc 
field,  and  may  lie  rotated  individually  or  in  groii 
about    an    axis    for    adjusting    the    in(  reasiiip 
decreasing  field  with  respect  to  the  point  of  supi 
of  the  material.     I^he  pole  plates  may  lie  provid 
on   their   periphery   with   adjustable   pole  pici 
located   one   behind   the  other.     The  pole  picc 
may  be  displaced  in  a  radial  du'cction.  for  varyi 
the  distance  between  the  poles  and  the  surroumii 
delivery  drum.     In  an  alternative  foi-m,  the  n 
material  ls  supplied   beneath  the  drum,  which 
rotated    in   .a   direction   opposite   to   that  of  t 
supply  of  the  material,  so  that  it  receives  fi  ■ 
a  layer  of  weakly -m.agnetic  nxaterial  upon  wh 
the  strongly -magnetic  material  Is  deposited,  owi 
to  the  increase  of  the  intensity  of  the  field, 
magnetic  roller  and  an  adjustable  counterpolc  ;  ■ 
provided  at  the  point  of  discharge,  for  remov  j 
the   upper   layer   of   strongly   magnetic   matci  I 
in  order  to  separate  the  two  kinds.    (B)  Induit  i 
rings,  made  of  magnetic  or  alternately  magm  ' 
and    non-magnetic   material,    are   arranged   uj  ' 
the  delivery  dnun,  so  that  they  form  with  '' 
stationary    pole    plates,    and,    if    necessary,  w  i 
stationary   pole   pieces,    increasing  or  decreasj' 
magnetic  fields.     The  pole  plates  are  constitu 
so  that  the  distances  of  their  effective  peripln  1 
surfaces    from    the     delivery     drum    increase  i 
decrease,    or    alternately    increase    and    dccrc  >• 
in  the  direction  of  rotation  of  the  drum.  Station  f 
induction   ring  members,   forming  auxiliary  !« 
pieces,  may  be  arranged  within  the  delivery  df" 
between  the  pole  plates,  the  width  of  the  menil  > 
and  the  induction  rings  being  similarly  varinc 
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in  tlie  direction  of  rotation  of  the  drum.  Both 
the  induction  rings  and  ring  niemboi-s  may  be 
adjust  Oil  axially,  and  certain  or  all  of  the  induction 
rings  may  be  composed  of  overlapping  parts,  each 
of  which  is  a\iaUy  adjustable. — B.  X. 

[CoDaU-nickel-manganese]  alloy.  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  General 
Klectric  Co..  Schenectadv.  N.Y.,  U.S.A.  Eng. 
I'at.  13.207,  Sept.  15.  1915. 

A  Dl-CTlLE   and    malleable   alloy   for   use   in   the 

manufacture    of    le.id    wire-s    for    electric    lamps, 

having  a  low  heat-conductivitv  and  composed  of 

cobalt    20—30     (25).    nickel    SO — 70      (75).    and 

manganese  about  2  parts  by  weight,  is  prepared 

bv  melting  the  cobalt  and  nickel  together  in  an 

1  oiundiun  crucible  in  an  atmosphere  of  hydrogen, 

I  adding  the  manganese  when  the  melt  is  quiescent 

i  and  cooled  to  about   1250"  C,   and  then  chilling 

I  the  product  in  water.      The  materials   employed 

should   he   free   frona   aluminium,   lime  and  other 

basic  impurities,  sulphur,  phosphorus,  silicon,  and 

carbon,    these    impurities    tending    to    make    the 

aUoy  brittle.— W.  E.  F.  P. 

^felaUi<^    coatings  ;     Process    for    producing . 

li.  Stolle.  Kiel,  Ciennanv.     Eng.  Pat.   100,322, 
Feb.  19,  1915.    (Appl.  No.  1935  of  1916.) 

In  the  production  of  metallic  coatings  by  spraying 
atomised  molten  or  vaporised  metal,  oxidation 
of  the  latter  is  prevented  by  causing  the  pipe  leading 
to  the  nozzle  to  traverse  a  ribbed  or  water-cooled 
intermediate  pipe  so  that  the  metal  is  cooled  before 
passing  into  the  atmosphere. — W.  E.  F.  P. 

Ores;    Art  of  agglomerating - 


J.  H.  Pavne, 
Baltmiore.'Md.'U.S.  Pat.'l.l81,244,  May  2.  1916. 
Date  of  appl.,  July  28,  1915. 

Finely  divided  sulphide  ore  or  matte  is  heated  to 
ncipient  f\isiou,  or  until  at  least  a  portion  of  the 
jre  fuses,  and  the  hot  mass  cooled  while  in  the 
'orm  of  a  relatively  thin  layer  in  a  mould,  all  the 
jperations  being  conducted  in  a  non-oxidising 
itmosphere. — W.  E.  F.  P. 

Metals  [tungsten  and  iron] ;  Method  of  joining  - 


W.  D.  Coolidge.  Schenectadv,  X.Y..  Assignor  to 
General  Electric  Co.  U.S.  Pat.  l.lSl,7J:l,"Mav  2, 
1916.    Date  of  appl..  Mar.  20,  1912. 

^XGSTEX  is  united  to  iron  by  interposing  a  thin 
iyer  of  copper,  and  heating  in  a  hydrogen  atmos- 
ihere  to  a  temperature  sufficient  to  melt  the  copper. 

— B.  X. 

Zinc,  lead,  copper,  etc.]      Flue  products  ;    Method 

of  ireaiing .     F.  C.  Eyan,  Hammond,  Ind., 

-Assignor  to  United  States  ^Metals  Refining  Co., 
Chrome.  X.J.  U.S.  Pat.  1,182,320,  May  9,  1916. 
Date  of  appl.,  Feb.  24.  1914. 

I-UE  dust,  etc.  (from  the  treatment  of  complex 
res  containing  gold  and  silver)  is  successively 
■ached  with  water,  roasted  \vith  excess  of  sulphuric 
'ill.  and  boiled  with  a  limited  quantity  of  water, 
hereby  an  insoluble  residue  containing  lead 
ilphate  and  gold  is  obtained.  The  aqueous 
>lution  is  treated  with  air.  mixed  ^rith  the  acid 
luid,  and  the  mixture  nearly  neutralised  to 
recipitate  iron,  arsenic,  antimonv,  bismuth,  and 
Uurium.  the  filtrate  from  the  latter  being  then 
eated  for  the  recovery  of  zinc,  copper,  cacSnium, 
id  silver. — W.  E.  F.  P. 

i»r  vapour  in  electric  furnaces  ;    Apparatus  for 

Ihe  condensation   of .      A/S   Metalforedhng, 

nrontheim,  Xorwav.  Ger.  Pat.  291.492,  Mar.  31, 
1914.  Addition  to  Ger.  Pats.  289,493  and  290.690 
(this  J.,  1916,  427,606). 

I  re  flues  in  which  the  zinc  vapour  is  condensed  are 
irrounded  by  chambers  the  temperature  of  which 


can  be  regulated  so  iis  to  maintain  the  desired  tem- 
perature in  the  condensing  flues.  For  example, 
the  waste  gases  from  the  condensing  flues  may 
be  circulated  through  these  chambere,  a  boiler 
or  the  Uke  being  interposed  in  the  circuit  to 
facilitate  adjustment  of  the  temperature. — A.  S. 

Bronze  powder  ;  Manufacture  of .  M.  J.  Fuchs, 

Stamford.  Conn.,    U.S.A.     Eng.    Pat.      17,496, 
Dec.  14,  1915. 

Roasting  of  sulphur-bearing  ores.  Roasling-furnace 
for  sulptiur-hearing  ores.  H.  U.  Stout.  Assignor 
to  General  Chemical  Co..  Xew  York.  U.S.  I'ats. 
1,181,183  and  1,181,184,  May  2,  1916.  Dates 
of  appl.,  July  31,  1914,  and  June  5,  1915. 

See  Eng.  Pat.  9958  of  1915  ;    this  J.,  1915,  1150. 


XL— ELECTRO-CHEMISTRY. 

Electrolysis    of     alkaline    sohdions    of   potassium 
thiocyanate.  Crook  and  others.  See  VII. 

Electrochemical  action  on  glass.   Bryson.    See  VIII. 

Use  of  hydrofluoric  acid  in  the  separation  of  some 
heavy  metals  from  tin,  antimony,  tungsten,  and 
molybdenum  by  means  of  the  electric  current. 
Mackay  and  Furman.     See  XXI II. 

Patents. 

Battery  ;  Electrolytic .  H.  S.  Mackay,  Assignor 

to  Mackav  Process  Co.,  Xorwich.  Conn.  U.S. 
Pat.  1,182,096,  May  9,  1916.  Date  of  appl., 
Apr.  9,   1915. 

The  anode  plates  of  the  battery  have  openings 
of  such  size  as  to  reduce  the  surface  area  50%, 
and  permit  circulation  of  the  electrolyte.  Insulat- 
ing strips,  with  rabbeted  edges  and  openings,  are 
secured  to  the  vertical  side  edges  of  the  plates, 
and  cathodes  are  located  between  the  edges  and 
in  the  rabbeted  corners  of  the  strips,  with  means  for 
locking  the  strips  together  and  clamping  the 
cathodes. — B.  X. 

Battery  [electrode].  H.  G.  C.  Thofehrn,  Assignor  to 
J.  ^I.  Flannerv,  Pittsburgh.  Pa.  U.S.  Pat. 
1,182,513,  May  9,  1916.Dateof  appl.,Feb.l3,1915. 

See  Eng.  Pat.  5395  of  1915  ;    this  J.,  1915,  1212. 

Apparal\is  for  electrolysis  of  fused  alkali  halides. 
Ger.  Pat.  291,240.     See  VII. 

Seicage  disposal  means.     [Electrolytic  filter.]     U.S. 
Pat.   1,182,316.     See  XIXb. 


Xn.-FATS;    OILS;    WAXES. 

Cokerite  fruits  a..d  oil  from  British  Guiana.    Bidl. 

Imp.  Inst.,  1916,  14,  8—13. 
CoKEBiTE  fruits  derived  from  the  cokerite  palm, 
probably  Maximiliana  regia,  are  about  li  to  2  in. 
long,  aiid  consist  of  pericarp  and  nut  including 
the^'kernel.  the  structure  being  analogous  to  that 
of  oil-palm  fruits.  The  pericarp  is  tough  and 
fibrous  externally,  but  soft  and  pulpy  internally  ; 
it  contains  12-1%  of  moisture  and  yields  lo% 
of  semi-solid,  orange-red  oU  resembhng  pahn  oil 
in  appearance  and  having  the  following  characters  : 
acid  value.  28-6;  saponif.  value,  211-6;  iodine 
value,  51-4%  ;  solidif.  pt.  of  fatty  acids,  2o-o-  C. 
The  kernels  contain  11-3%  of  moistme  and  yield 
56-9%  of  a  fairly  hard,  cream-coloured  fat  with 
an  odour  resembhng  coconut  oil  and  possessing 
the  following  characters:  sp.  gr.  at  100  /loC., 
0-8668  ;  m.pt.,  27=  C.  ;  sohdif.  pt.  of  fatty  acij^, 
94.9^  C   ;    acid  value.  31;    sapomf.  value,  2o3  ; 
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iodine  vahie.  IS";,  :  Hehner  value,  88-9;  in- 
solviMe  fatty  aciils,  SSt?",,  ;  uiis.iponifial)le  matt«r, 
0-3^\,  ;  iiiiiieatins;  that  the  fat  i<  similar  to  palni- 
kernel  ami  coconut  oils.  The  im-al  left  after 
estractinc  the  fat  from  the  kernels  i;ave  figures  on 
analysis  indicatinp  th.it  its  feeiUnjr  value  is  approxi- 
mately equal  to  that  of  palm-kernel  cake  and  rather 
lower  than  that  of  coconut  cake.  Tlie  principal 
difference  afTectinp  the  commercial  value  between 
cokerite  and  oil-palm  fruits  is  that  the  former  have 
a  thin  pericarp  civin;;  a  i-omparativt-ly  small  yield 
of  oil.  whereas  the  latter  have  a  thick  soft  pericarp 
rich  in  oil.  The  yield  of  kernels  however  compares 
favouralily  with  that  from  the  best  oil-palm  fruits, 
whilst  the  oil-content  of  the  kernels  Ls  rather 
hi(iher  than  that  of  palm  kernels. — T.  C. 

Sunfloicer.  niger,  and  safflotcer  seed ;     Cultivation 

and  ulilisalion  of .    Bull.  Imp.  Inst.,   1916. 

14,  88—101. 

The  sunflower  is  cultivated  on  a  commercial  scale 
only  in  Central  and  South  Eastern  Eujx)pe.  but 
trial  and  experimental  crops  have  lieen  grown  in 
many  other  parts  of  the  world,  usually  with  success. 
The  stems  and  leaves  of  the  plant  have  little 
nutritive  value,  but  the  ash  of  the  former  yields 
about  39%  of  potash  (as  K.O),  whilst  theseed- 
husks  give  an  ash  containing  5t>°o  of  potash. 
An  acre  of  land  produces  2600  to  4000  lb.  of 
stalks  yielding  40  to  53  lb.  of  potash.  Sunflower  seed 
is  used  largely  as  a  poiUtry  food,  and  as  a  source  of 
oil.  Russian  see<l  kernels  yield  18  to  24  °o  whilst 
Hungarian  see<l  kernels  yield  28  to  30°,,  of  oil 
on  a  commercial  scale.  Seed  grown  in  the  Sudan 
contained  22  °o  o^  oil.  the  kernels  containing  47-9  °o. 
Sunflower  seed  oil  has  sp.  gr.  0-924  to  0-926  at 
15'  ,15°  C.  sapouif.  value  188  to  194,  iodine  value 
120  to  135%.  When  cold-pressed  it  is  almost 
tasteless  and  is  suitable  for  edible  purposes. 
Oil  unsuitable  for  edible  purposes  is  used  for 
burning  and  soapmaking  and  as  an  inferior 
varnish  oU.  Sunflower  cake  is  produced  in  large 
quantities  in  South  Russia  and  is  largely  ex- 
ported to  Denmark,  where  it  is  a  popular  cattle 
food.  The  niger  seed  plant  (Citiizotia  abyssinia, 
Cass.)  is  cultivated  fairly  generally  in  East  Africa 
for  local  use  and  also  on  a  large  scale  in  India. 
The  small  bkick  seeds  contain  40  to  45  °„  of  oil 
having  the  characters:  sp.  gr.  at  lo'/lo'C, 
0-925 — 0-927  ;  saponif.  value,  189 — 192  ;  iodine 
Talue,  127 — 134  "o;  it  is  used  as  an  edible 
oil.  for  soapmaking,  and  as  an  inferior  substitute 
for  linseed  oil.  Niger  seed  cake  is  similar  in 
feeding  value  to  sunflower  seed  cake.  Safflower 
{Carlhamus  tinclorius.  Linn.)  is  an  annual  herb 
grown  in  India  and  Egypt  chiefly  as  an  oil-seed 
plant  and  also  to  a  small  extent  for  tlie  dye  which 
is  obtained  from  the  florets.  The  seeds  contain 
30  to  32  %  of  oil,  which  is  very  similar  to  sunflower 
see<l  oil  and  has  the  characters  :  sp.gr.  at  15°  /15'  C, 
0-92.5 — 0-928  ;  saponif.  value,  187—194 ;  iodine 
value,  130  to  150%.— T.  C. 


Laurie,     myristic,     palmUic,     and    stearic    acids ; 

iSoluhilily  data  for  various  salts  of  .     C.  A. 

Jacobson    and    A.    Holmes.       J.    Biol.    Chem., 
191(1,  25,  29—53. 

LlTJiior,  magnesium,  Vieryllium,  barium,  lead, 
and  silver  salts  of  these  acids  were  prepared  and 
their  solubility  determined  in  various  solvents 
at  temperatures  from  about  15-5°  C.  to  50'  C. 
Methyl  alcohol  was  foimd  to  l)e  the  best  general 
solvent  for  these  salts.  I^ithium  laurate  is  about 
5  times  as  soluble  in  water  as  Uthium  myristat«, 
whilst  ab.solute  alcohol  dissolves  about  5  times 
as  much  magnesium  myristate  as  magnesium 
palmitate  at  1.5'-  C.  and  25'  C.  Beryllium  formed 
basic  salts  with  the  fattv  acids. — C.  A.  .AI. 


Charlock  oil ;     American .     H.  S.   Bailev  and 

L.  B.  Burnett.   J.  Ind.  Eng.  Chem..  lOlti,  8,  429. 

A  s.\MPLE  of  chailock  (Brasifica  arvensis)  seetl, 
containing  1 — 2"„  of  brown  must-arii  {B.  jiinrea) 
seed,  vielded  30 °o  of  extract  to  ether  and  29-t>"o 
to  petroleum  spirit  ()>.pt.  35° — 00"  C).  The 
characters  of  the  oils  separated  by  cold  pressing 
and  by  extracting  the  press-cake  with  ether  and 
with  petroleum  spirit  respectively,  are  shown  in 
the  following  table  : — 


Ex 

OU  extracted  by  : 

pressed 

oU. 

Ether. 

Petr- 
oleum 
spirit. 

Sp.  gr.  at  ly llb'C 

0-9221 

0-9272 

0-9212 

Refract,  index  at  25°  C 

1-4734 

1-4739 

1-4T'J9 

182-9 
121-1 

183-1 
119-8 

181-0 

Iodine  value  (Hanus)    

119-3 

Insol.   acids   and    unsaponif. 

matter 

95-3 

95-4 

95-2 

Soluble  acids 

0 

0 

0 

Mean  mol.  wt.  of  insol. acids. . 

339-1 

338-1 

334-8 

Percentage  of  liquid  acids  . . 
Iodine  value  of  liquid  acids 

89-3 

90-0 

90-0 

1260 

122-3 

125-0 

Percentage  of  solid  acids 

3-1 

1-6 

20 

Iodine  value  of  solid  acids 

62-0 

61-0 

-A.  S. 


Laurie  and  myristic  acids  ;   Separation  of from 

each  other  and  from  mijtturcs  of  other  fatty  acids. 
C.  A.  Jac-obson  and  A.  Hohncs.  J.  Biol.  Chem.. 
1916,  25,  ,-),5— 61. 

A  JtETHOD  is  based  upon  the  differences  in 
solubility  of  lithium  laurate  and  myristate  in 
water,  and  of  magnesium  myristat*  and  palmitate 
in  alcohol  (see  preceding  abstract).  A  mixture  of 
0-5  grm.  each  of  lauric,  myri.stic,  palmitic,  and 
stepric  acids  was  converted  into  potassium  soaps 
which  were  dissolved  in  water  and  treated  with  a 
slight  excess  of  lithium  acetate.  The  precipitate 
was  equivalent  to  76-3  °u  of  the  original  fatty  acid 
mixture,  and  had  a  neutralisation  value  of  217-5 
?s  compared  with  the  theoretical  220-9.  Treatment 
of  the  magnesium  salts  of  myristic,  palmitic,  and 
stearic  acids  with  absolute  alc-ohol  did  not  effect 
a  good  separation,  proliably  owing  to  tlie  influence 
of  one  salt  on  the  solubility  of  the  others.  Fairly 
satisfactory  results  were  obtained  by  digesting 
the  mixed  magnesium  salts  (0-5  grm.  each)  with 
60  c.c.  of  50%  alcohol  for  2  hours  at  60°  C, 
cooling  and  filtering  the  liquid,  and  again 
extrpcting  the  insoluble  portion.  Tlie  final 
residue  yielded  a  mixture  of  acids  melting  at 
56-5°  C.  and  with  neutralisation  value  209-3,  as 
against  56-4'  C.  and  208-3  respectively  for  a 
mixture  of  equal  parts  of  stearic  and  pahnitic  acide. 

— C.  A.  M. 


Azelaic  acid;     Occurrence  of - 


as  a  product  of  \ 
the  spontaneous  oxidation  of  fats.    B.  H.  Nicolet 
and  T>.  M.  Liddle.    J.  Ind.  Eng.  (^hem.,  1916,  8, 
416—417.  ; 

A  s.\MPr,K  of  fuller's  earth,  which  had  been  used  i 
for  refining  cottonseed  oil  and  then  left  exposed 
to  the  air  for  1 1  years,  was  extracted  with  alcohol. 
The  oil  thus  obtained  was  found  to  contain  0-6% 
of  free  and  9-8%  of  combined  azelaic  a<id.     The 
low  proportion  of  free  azelaic  acid  confirnis  the  i 
view  that  the  rancidity  of  fats  is  due  not  simply 
to  hyd  rolysis  of  the  glycVrides,  but  also  to  oxidation,  ; 
which  may  be  independent  of  such  hydrolysis.    A 
"  shredded  "    laundry    soap,    which    had    become 
acirl   on   storage,   was  found  to  contain  0-5%  of 
azelaic  acid. — A.  S. 
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KaiMheiiir  aciil.      li.  G.  Kadcliffe  ami  A.  A.  I'ollitt. 
J.  Soo.  Dyers  and  Col.,  lidti,    32,  ItiO— 100. 

Five  isamplos  of  import tul  coiiinierciiil  naphthenio 
arid  varied  in  colour  from  yellow  t.o  nearly  black. 
The    sp.irr.    at    1.5o''  ('.    raiiijed    from    OitoSO     to 
0!)7:i.''>.  and   the  neutralisation  values  frou"   2'>l-2 
to   liTl-:?.      A   so-called    "  pure  "    sample   had    an 
iodine  value  of  7-4  and  mean  molecular  wei^rht  of 
2ill').     Another  sample,  distilled  at  the  ordinary 
pressure,  vielded  a  fraction  of  about  8.5  °o  boiling 
fwin   200""   to   :'.0()''  O.      This   fraction    had   sp.gr. 
(i!Ki.")0    and     neutralisation     value     273S.         The 
methyl  ester  prepared  from  the  "pure"  acid    was 
a  nearly  eoloiuless  Uquid  boiUna;  at  2J5^  to  20.5"  C. 
and  having  sp.gr.  00285  at  ]5-5°  C.     The  fraction 
of   commerrial    naphthenic    acid    boiling    between 
200"    and    300°  C.    apparently    consists    of    acids 
ranging   in   molecular   weight   from   212    (Cu)    to 
352  (Cja)  and  corresponding  to  the  general  formula 
CnH,ii_|.t);.      A    crystalhne    amide    was    obta.ined 
by    triturating    the    mixed    acid    chlorides    with 
ftnimonium    larbonate.     extracting    the    product 
with    cold    water,    dissolving    the    insoluble    oily 
amides    in    ether,    and    allowing    the    solution    to 
evaporate.      Naphthenic  acid   is  rendered  soluble 
l>y  sulplionation,  luit  soon  hydrolyses  and  becomes 
insoluble   again.     The   sulphonated   product   may 
be  freed  from  water  by  heating  it  in  a  water  oven, 
when   it  separates  as  a  dark   reddish   brown   oil. 
A  solution  of  the  mixed  sodium  and  ammonium 
salts   of   the   sidphonated   acid   readily   emulsifies 
benzene    and     simUar    substances.        Naphthenic 
acid  is  an  excellent  solvent  for  gums  and  resins. 
No    powdering     is    required    and     the     solutions 
obtained  l)y  heatmg  the  resin  with  about  half  its 
vohmie  of   the  acid   can  be  considerably   diluted 
«ith  linseed  oil  or  turpentine  without  rendering 
the  resins  insoluble.    Solubility  of  varni.ih  resins  : — 
The  following   are   readily   soluble   in  naphthenic 
acid  : — Kauri  gum,  bush  Kauri  gum,  Kauri  gum 
XSB.  Kauri  gum  B.I.  sap.,  jimiper  gum,  sandarac, 
damar.     Manila    copal,    nubs,    mastiche    electum, 
and  pure  Burgundy  pitch.     Congo  gum,  dragon's 
blood,  and  guaiacum   gum  are   nearly  as  soluble 
as  the  preceding,  but  amber  is  only  slightly  soluble. 
Sails  of  co7nmercial  naphlhenic  acid  : — The  sodium 
salt,  made  by  neutralising  the  acid  with  caustic 
soda  and  evaporating  the  water,  is  a  soft,  yellowish- 
white,   soapy    mass,    which    has    good    detergent 
properties    but    is    deficient    in    lathering    power. 
The   calcium    salt    is    a    brown    semi-transparert 
mass  less  soluble  in  hot  than  in  cold  water.     It 
can  be  powdered  to  a  resinous  white  powder  which 
soon  agglomerates  to  a  solid  mass.     The  magnesium 
salt  is  a  semi-fluid,   light-brown   mass  somewhat 
resembling    vaseline.      The    lead    salt    dries    to    .a 
plastic    non-sticky    resinous    product,    while    the 
ahiniinium  salt  dries  to  an  elastic,  white  or  cream- 
coloured  non-sticky  mass.     The  iron  salt  prepared 
with  ferrous  sulphate  is  a  white,  plastic  substance 
which  rapidly   oxidises   to   a   dark   reddish-brown 
ferric    compound.     It    is    soluble    in    petroleum 
spirit,  forming  a  solution  which  can  be  used  as   a 
wood-st^iin.     The   nickel    salt   forms   an    emerald 
green  translucent  mass,   which  can  be  powdered 
when  dry.     The  cobalt  salt  is  a  dark  red,  non- 
sticky  mass,   while  the   dried   titaniima   salt  is  a 
crearny  white,  granular  powder  (ronts-ining  5-28  "?o 
titanium)  which  is  soapy  to  the  touch  and  darkens 
slightly  on  exposure.      Destructive  distillation  of 
the  calcium   salt  yielded  a   clear   reddish   liquid. 
which  could  be  separated  by  fractional  distillation 
(27°  to  280°  C.)  into  a  series  of  undefined  products 
with  an  odour  of  petroleum.    Dyeitui  lesls  : — Com- 
pajrative  tests  with  p-Nitraniline  Red  showed  that 
while  naphthenic  acid  was  inferior  to  Turkey-red 
oil,  the  sulphonated  naphthenic  acid  produced  a 
bluer  and  brighter  shade.    Titan  iitm  napklhenatc  as 
mordant  : — By   steeping   cotton   in  sodium   naph- 
tlienate  solution  (5°/o  naphthenate  on  the  weight 


of  the  cotton,  diluted  with  water  to  20  times  the 
weight  of  cotton),  then  passing  it  through  a  bath  of 
titanium  oxalate  {5  grms.  in  1000  c.c.  of  water  with 
I  grm.  of  salt),  and  dyeing  it  in  an  alizarin  batli, 
full  and  pleasing  shailes  were  obtained,  whereas 
when  titanium  tannate  is  used  as  mordant  its 
yellow  colour  affects  the  final  tint. — C.  A.  il. 

Sulphonated  oils  ;   Report  of  Amer.  Leather  Chem. 

Association      f'onimittee     on     analysis     of . 

C.  R.  Oberfell.    J.  Amer.  Leather  Chem.  Assoc., 
1010,  11,  220—233. 

Determinations  of  water,  ammonia,  ash,  and 
unsaponifiable  matter  should  be  made,  and 
total  fatty  matter  calculated  as  the  difference 
between  the  sum  of  the  first  four  items  and  100  "„. 
Ammonia  is  estimated  by  dissolving  10  grms.  of 
oil  in  150  c.c.  of  ether  and  extracting  four  times 
Tsith  dilute  sulphuric  acid  (1  :  5)  in  a  separating 
funnel.  The  acid  extract  is  distilled  with  excess 
i5f  alliali,  and  the  evolved  ammonia  collected  in 
100  c.c.  of  .V/10  acid.— F.  C.  T. 

Ceanothus  velidinuai  snow  brush)  as  a  source  of  wax 
and  tannin.    Scalione  and  Blakemore.    .See  XV. 

Patents. 

Heating     and     agitating     apparatus,     particularly 

applicable  for  use  in  the  treatment  of  fats  aiid 

oils.     S.  G.  S.  Dicker,  London.     From  Renter 

Proce-ss  Co.,  Chicago,  U.S.A.     Eng.  Pat.  9395, 

June  20,  1915. 

An  apparatus  especiaUv  adapted  for  treating  oils 

bv  the  proce.ss  described  in  U.S.  Pat.  1,008,079  of 

1913  (this  J.,  1913,  875)  comprises  a  tank  with  a 

tapering   bottom,    containing   an   arrangement   of 

tubes  through  which  the  oil  is  forced  by  means 

of  steam  injected  through  a  nozzle,  which  may  be 

composed  of  a  series  of  hollow,  inverted  truncated 

cones    connected   by   means    of   perforated    webs. 

The   inlet  to   the  tubes   may   be   arranged   below 

the  normal  level  of  the  contents  of  the  tank,  whUe 

the  steam  supply  is  adapted  to  discharge  steam 

towards  the  outlet  end  of  the  system  of  tubes. 

— C.  A.  M. 

Mixivg  apparatus  [for  hydrogenaiing  oils].  F.  N. 
Arnold,  Buffalo,  N.Y.  U.S.  Pat.  1.181,205, 
May  2,  1910.    Date  of  appl.,  July  9,  1914. 

Oils  are  hydrogeuated  in  a  closed  vessel  provided 
with  means  for  heating,  and  containing  a  central 
vertical  shaft  carrying  paddles,  which  rotate 
near  the  upper  and  lower  surfaces  of  the  material. 
The  oil  is  driven  against  deflectors  fixed  to  the 
side  of  the  vessel"  and  inchned  upwards  and 
forwards,  so  that  portions  of  the  material  are 
projected  up  to  the  cover  of  the  vessel  anil  fall 
in  a  finelv  divided  state  through  the  hydrogen. 

— C.  A.  M. 


XIIL— PAINTS; 


PIGMENTS  ; 
RESINS. 


VARNISHES  ; 


Pigments  ;   Foundation  of  a  scientific  theory  of . 

I.   Funrlamcntdl  properties  of  pigments   and  the 

size  of  the  particles.  \V.  Ostwald.    Kolloid.  Zeits., 

1915,   16,  1 — 4.     J.  Chem.  Soc.,   1910,   110,  ii., 

205—200. 

The  paper  deals  mainlv  with  the  influence  of  the 

size  of  the  pigment  granules  on  the  chief  properties, 

which    are    defined    as    colour,    covering    power, 

and  effectiveness   (Ausgiebigkeit).      The  coloiu-   is 

determined  by  the  selective  absorption,  and  the 

covering  power,  which  depends  on  the  scattering 

of    the    incident   Ught,    is    determined    essentiaUy 

by   the   refractive   index   of   the   pigment.     As   a 

measure  of  the  covering  power,  the  author  suggests 
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[June  30,  1916. 


the  maximum  number  of  sq.  cm.  of  surfat-e  which 
call  l>e  i-overeii  liy  1  grm.  of  piEonent  so  that  the 
underlying  surface  is  invisible.  The  cfTectiveness, 
measureil  bv  tlie  lumibor  of  crrms.  of  white  pigment 
with  whiih'  1  gnu.  of  the  coloured  lutnnent  m»ist 
be  mixe^l  before  the  colour  of  the  latter  begins  to 
disappear,  is  detennined  l>y  the  magnitude  of 
the  i-oefficient  of  light  absorption.  The  inrtueuce 
of  the  size  of  the  particles  on  the  colour  of  many 
substances  has  already  been  examineil  in  some 
detail,  and  the  observed  changes  in  colour  have 
lieeu  explained  satisfactorily  on  a  physical  basis. 
The  covering  power  of  a  pigment  seems  to  increase 
to  a  maximiun  with  diminution  in  the  size  of 
the  particles,  and  to  decrease  again  when  the  size 
of  the  particles  approaches  the  wave-length  of 
visible  licht  rays.  figments  which  consist  of 
snialler  particles  than  this  have  no  scattering 
power  towaiils  light,  and  the  covering  power 
approximates  to  zero.  The  effectiveness  of  a 
pigment  is  well  known  to  increase  with  the  fineness 
of  subdivision,  and  in  general  no  maximvnn  is  to  be 
expected  as  the  size  of  the  particles  is  continuously 
diminished.  The  effectiveness  appears  to  be 
greatest  when  the  degree  of  fineness  is  that 
.corresponding  with  molecular  dispersity. 

Ester  tiums  or  artificial  resin  esters.  O.  Ellis  .and  L. 
Kabinovitz.  J.Ind.l':ng.Chem.,1916,  8.  tOti— 411. 
When  acid  resins  are  used  for  the  preparation  of 
varnishes,  and  the  latter  subsequently  ground 
with  basic  pigments,  the  products  tend  to  "  liver  " 
or  thicken  owing  to  combination  of  the  resin  acids 
with  the  pigments.  Among  the  methods  proposed 
and  used  to  overcome  this  difficulty  is  the  con- 
version of  the  resin  acids  into  esters  by  treating 
the  resins  with  glycerin  or  the  like.  In  experiments 
by  the  authors,  esteis  having  an  acid  value  of 
6^7  were  obtained  by  heating  rosin  witli  glycerin 
in  a  vessel  fitted  with  a  stirrer  and  a  reflux  con- 
denser, but  the  products  were  dai-ker  in  colour 
than  the  original  rosin.  Products  of  satisfactory 
colour,  with  an  acid  value  of  13 — 13-5.  were 
obtained  by  heating  60  ijarl.s  of  rosin  with  8  parts 
of  glycerin  "for  aliout  4  hours  at  270-  C.  ;  the  yield 
of  ester  was  eciual  to  the  weight  of  rosin  taken. 
It  was  not  found  possible  to  obtain  esters  by 
heating  rosin  with  ethyl  alcohol,  phenol,  cresol, 
aniline,  a-  or  fi-naphthylamine,  sugar,  starch, 
or  dextrose  under  ordinary  conditions  ;  and 
rosin  did  not  combine  with  aromatic  amino- 
compounds  in  presence  of  dehydrating  agents 
even  under  considerable  pressure.  The  colour  of 
rosin  esters  was  not  improved  by  treatment  with 
bone-black,  fuller's  earth,  or  sulphur  dioxide. 
Congo  gum  resin,  pontianak  gum,  and  dammar 
gum  can  also  be  esterified  to  a  greater  or  lesser 
degree  by  heating  with  glycerin,  and  copal  gums 
are  readily  esterified  after" being  rendered  soluble 
in  the  usual  solvents  by  "  cracking."  The  acids 
of  rosin  appear  to  be  converted  into  anlndrides 
by  passing  an  inert  gas  through  the  rosin  at  300°  0. 
The  anhydrides  are  unafTeoted  or  but  slowly 
afFe<-ted  "by  aqueous  alkali,  but  are  readily 
saponified  by  alcoholic  alkali. — A.  S. 

Naphlhenie  acid.    Radcliffe  and  Pollitt.    See  XII. 

Patents. 

Colour  lakes  ;   Production  of .    .T.  Y.  Johnson, 

London.  From  BadLsche  Anilin  und  Soda  Fabrik, 
I.udwigshafen,  Germany.  Eng.  I'at.  28,741, 
Dec.  12,  1913. 
CoLOCK  lakes  are  prepared  at  the  ordinary  or  a 
higher  temperature  from  the  synthetic  tanning 
agents,  e.f/..  "  Xeradol  I>,"  mentioned  in  Eng.  Pats. 
8.511  of  1912  (see  Fr.  Pat.  413,730  ;  this  J.,  1912, 
104.5),  24,982  of  1912  (this  .T.,  1913,  919),  or  18,259 
of  1913  (this  J.,  1914,  877),  a  basic  dye.stuff,  and  a 
base  or  .salt  to  form  a  lake,  in  presence  or  absence 


of  Tiu-key-red  oil  or  other  vehicle,  diluent,  or 
substratxuu.  The  products  possess  the  same 
fastness  bvit  are  more  brilliant  than  those  prepared 
by  using  tannin  and  tartar  emetic.  Exantplf  : 
1  grm.  of  diethyl  ^'iolet  B  is  dissolved  in  700  grms. 
of  water,  too  grms.  of  a  4%  suspension  of 
aluminium  hydroxide  added,  and  then  2  grms.  of 
tlie  neutr.ilised  product  descriljed  in  Example  1 
of  Eng.  Pat.  8511  of  1912  {toe.  cit.)  introduced. 

— F.  VV.  A. 

Sulphate,  siilphittc,  and  oxide  of  lead  ;  Manufacture 
of— — ■  dircciUi  from  lead  suljihidc  ore  or  other 
fonns  of  sulphide  of  lead.  J.  Gitshani,  London. 
Eng.  Pat.  .5299.  Apr.  8.  1915. 

Finely  divided  lead  .sulphide  ore  is  volatilised  in 
an  electric  furnace,  and  the  vapour  is  drawn otT 
into  a  fine  or  combustion  chamber  where  it  is 
subjected  to  the  action  of  oxygen  (air).  A  mixture 
of  lead  sulpnate,  lead  sulphide,  and  lead  oxide, 
adapted  for  use  as  a  i)igmcnt.  is  obtained  by 
separating    the    solid    products    from    the    gases. 

—J.  B.  C.  K. 

Paint  and  pigment.  O.  W.  Pickering,  Springfield. 
Mass.,  Assignor  to  Pickering  Paint  and  Pignicat 
Co.  U.S.  Pat.  1,181.588,  May  2,  Utltj.  Date 
of  appl.,  Aug.  4,  1015. 

An  aluminateof  lead  or  other  metal  is  incorporated 
with  a  hydroxide  of  lead  or  other  metal,  with  or 
without    a    paint    vehicle. — C.  A.  M. 

Hydrocarbons  ;  Process  and  apjiarattis  for  decom- 
posing light [for  the  production  of  carbon 

black],       E.    Herman,    Budapest.        Ger.    Pat. 
200,883,  Oct.  23,  1914. 

The  hydrocarbon  gas,  e.g..  methane,  is  inti-oduced 
under  pressure  into  a  slowly  rotAting  vortical 
cylinder,  whence  it  issues  in  the  form  of  fine  jets 
through  nozzles  fixed  in  the  periphery.  These 
jets  strike  against  o  second  cylinder  which  encloses 
the  first  and  is  heated  to  a  high  temperature  by 
surface  combustion.  The  carbon  deposited  on 
tlie  heated  surface  is  removed  by  scrapers  ami 
falls  through  the  narrow  annular  intermediate  , 
space  into  a  receptacle  below. — A.  S. 

Lacquers  from  pohjmcrisalion  products  of  organic 
rini/l  esters.  Chem.  Fabr.  Griesheim-Klektroii. 
Ger.  Pat.  291,299,  Mav  8,  1915.  Addition  to 
Ger.  Pat.  290,544. 
Kktones,  nitrohydrocarbons,  or  aldehydes  are 
used  as  solvents,  either  alone  or  in  admixture  ; 
Mith  other  solvents,  diluents,  or  swelling  agents, 
in  the  preijaration  of  lacquers  from  polymerised 
vinyl  esters  (see  Fr.  Pat.  474,086  of  1914;,  this 
J.,  1915,  724).  With  the  solvents  mentioned,  e.g., 
acetone,  methylethyl  ketone,  acetophenone,  cyclo- 
hexanone.  nitromethane.  nitrobenzene,  benzalde- 
hyde.  salicylaldehyde.  it  is  possil)le  to  use  also 
consideralde  quantities  of  petroleum  spirit,  ben- 
zene, chlorobenzene,  etc.,  which  cannot  be  used 
alone.^A.  S. 


XIV,— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  in  a  compound  ;  Direct  dclcrtniuation  of 
the-^.  R.W.  Belfit.  J.  Ind.  Eng.  Chem.,  101«, 
8,  320—327.  I 

The  finelv  ground  rubber  is  extracted  with  acetone, 
dried,  tre"ated  with  hydrochloric  acid  to  decompose  I 
carbonates,    again    (hied,    and    then    the    carbon 
content     deteimined     bv     comlnistion,     and     tlie 
quantity  of  C,on,o  calcvdated  from  llie  amount  of  I 
carbon  dioxide  found.      For  fine  hard  Para  rubber, 
the  average  value  found  was  »6-38%  C,oH,„   ami 
thequantityofC.oHioisthereforedividedby  )-90to 

obtain   the   amount   of   rubber.     The    method   is 
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api'lii  ii'ilf  only  (o  liigh-ftnulo  nilihcr  coiupounds 
Mot  <i)iit;iiiiiii!4  liimpblark,  "  slioiUly,"  rubber 
suhstituto.  or  organic  loafliiig  materials.  (See  also 
Wosson.  this  J.,  li)14,  "(Ki.)— A.  S. 

Barbtm  carbrmalc  and  sxilphate  in  vulcauixed  rubber 

goods   :     /)elrrmi)iation   of .      J.   B.    Tuttle. 

J.  tnd.  Kiiir.  Chem.,  191(i,  8,  324—326. 

TllR  total  barium  in  the  nilibcr  is  deternilned  as 
hariiim  sulphate  (Smilli  and  Tuttle,  U.S.  Bureau 
of  Standards,  ("ire.  38,  1915.  p.  08  :  India  Rubber 
W'orhl,  litU.  51,  12S).  To  determine  barium 
I'jvrlionate.  1  grm.  of  the  rubber  is  placed  in  a 
porcelain  lioat  and  itrnited  in  a  current  of  c.arlion 
dioxide  in  a  glass  tube  (.SchaelTer.  this  J'.,  1912, 
1139),  the  residue  is  finely  ground,  treated  with 
.") — 10  grms.  of  ammonium  carbonate,  15 — 20  c.c. 
of  strong  ammonia  sohition,  and  50  c.c.  of  water, 
and  boiled  for  15 — 20  mins.  to  convert  lead  sulphate 
into  carbonate.  The  insoluble  matter  (b.arium 
sulphate  .-md  carbonates  of  lead,  barium,  calcium, 
iml  zinc)  is  filtered  oH,  washed  to  remove  soluble 
■sulphates,  and  treated  with  10  c.c.  of  glacial 
acclii-  acid  and  sulficient  water  to  make  the 
total  volume  100  c.c;  the  solution  is  heated  to 
lioiling.  and  filtered.  Lead  is  removed  from  the 
>'ihition  by  precipit.ation  as  sulphide,  and  the 
i'ariiim  then  determined  as  sulphate.  This  gives 
the  barium  present  as  carbonate,  and  the  barium 
l>resent  in  the  rubber  as  sulphate  is  obtained  by 
difference.— A.  S. 

Patents. 

India-rubber  ;    Apparatus  used  in  the  coat/tdating 

atid   citrinti    of .       Rubber    Curing    Patents 

Syndicate.  Ltd..  London,  and  F.  A.  Bvrne. 
Birmingham.  Eug.  Pat.  13.082,  Sept.  27.  1915. 
Addition  to  Eng.  Pat.  27.605.  Dec.  9.  1911  (this 
J.,   1913,  35). 

I'ht:  furnace  used  for  heating  the  smoke-producing 
I  etort.  descrilied  in  the  former  patent,  is  surrounded 
i'V  an  outer  jacket,  with  adjustable  air-inlets 
.it  one  end  and  a  flue  at  the  other,  for  the  purpose 
of  warming  air  to  be  passed  into  the  curing-shed 
^imultaneously  with  the  smoke.  By  this  means 
tlie  curing  vapours  are  prevented  from  descending 
to  the  lower  levels  of  the  shed. — E.  W.  L. 

Vulcanising  process.  P.  1.  Murrill,  New  York, 
Assignor  to  .Morgan  and  Wright.  U.S.  Pat. 
1.182,501, IMay  9,1916.  Date  of  appl..Mar.4,   1915. 

BojTE  oil  is  used  as  an  accelerator  of  vulcanisation. 

—  E.  W.  L. 

Rubber  and  fabric  ;  Process  of  irealiug  automobile 
lyres  and    other    like    articles  for  separating  the 

.     C.  P.   Barv.   Assignor  to   H.   P.   C.    G. 

Debauge.  Paris.  tj.S.  Pat.  1.182,071,  Mav  9, 
1916.    Date  of  appl..  July  S.  1914. 

See  Eng.  Pat.  16,116  of  1914  ;    this  J.,  1915.  880. 
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Ceanothus  velutimis  {snou-  brush)  as  a  source  of 
toax  anrf  tannin.  C.  C.  Scahone  and  H.  S.  Blake- 
inore.  J.  Ind.  Eng.  CTiem.,  1916,  8,  411 — 413. 
Ceanothus  velutinus,  Douglas,  is  a  shrub.  2 — -6  ft. 
jugb,  which  grows  abimdantly  in  the  forests  of " 
California.  The  leaves  were  found  to  contain 
^•3%  of  a  wax  and  17-3  °i  of  a  catechol-tanuin. 
The  crude  wax  melts  at  IS" — 79°  C,  and  has  sp.  gr. 
0-9SS  at  15' C  acid  value  20.3,  saponif.  value 
9a-4,  Reichert-Meissl  value,  7-5,  iodine  value  19-5. 


It  is  composed  of  palmitic  and  stearic  acids 
combined  with  ceryl  and  myricyl  alcohols,  tree 
corotic  acid,  a  hydrocarbon,  and  probably  a  small 
quantity  of  glyccrides.  Preliminary  tests  in  a 
tannery  indicated  that  a  tanning  extract  of  satis- 
factory quahtv  could  be  made  from  the  leaves. 

—A.  S. 

Analysis  of  sulphonated  oils.     Oberfell.     See  XII. 


Patent. 
Leather  ;   Impregnation  of - 


.  .    W.  P.  Tliompson, 

Liverpool.  From.  A.  VVolff,  Hamburg,  Germany. 
Eng.  Pat.  15,326,  Oct.  30,  1915. 

LEATirER  tanned  with  chromic  salts  of  organic 
acids,  especially  chromic  formate,  may  be  dried 
at  100°  C.  or  above  without  losing  pliability  or 
becouiiug  brittle.  Leather  so  tanned  is  treated 
with  a  water-soluble  mixture  of  soap  and  mineral 
oil  to  prevent  shrinking  during  drying,  and 
subsequently  impregnated  by  immersion  in  the 
usual  materials  imder  reduced  pressure  in  a 
vacuum  pan. — ^F.  C.  T. 


XVI.— SOttS;    FERTILISERS. 

Soil  acidity  ;   Nete  method  for  the  determination  of 

.     E.  Truog.     Science,  1914,  40,  246 — 248. 

Wisconsin  Agric.  Expt.  Stat.,  Bull.  249. 

Ten  grms.  of  soil  is  shaken  with  1  grm.  of  calcium 
chloride,  01  grm.  of  zinc  sulphide,  and  100  c.c. 
of  water  and  heated  over  a  small  flame.  iVfter 
boUing  for  1  rain.,  a  strip  of  moistened  lead 
acetate  paper  is  placed  over  the  mouth  of  the 
flask,  and  boUing  continued  for  2  mins.  more. 
The  degree  of  darkening  of  the  paper  is  a  measure 
of  the  acidity  or  lime  requirement  of  the  soU. — A.  S. 

Soil  carboncdes  ;   New  apparatiis  for  the  determina- 
tion of ,  and  neic  methods  for  determination 

of  soil  acidity.    E.  Truog.     J.  Ind.  Eng.  Chem., 
1916,  8,  341—345. 

The  novel  feature  of  the  apf)aratus  for  the  deter- 
mination of  soil  carbonates  is  the  use  of  the  bulb 
of  a  dropping  funnel  as  the  reaction  vessel  ; 
the  stem  of  the  funnel  is  bent  upwards  and  con- 
nected with  a  supply  of  purified  air,  which  on 
rising  through  the  stopcock  into  the  bulb  causes 
violent  agitation  of  the  mixtm'e  of  soil  and  acid. 
The  carbon  dioxide  is  absorbed  in  barium 
hydroxide  solution  in  a  tower  packed  with  glass 
beads  (J.  Ind.  Eng.  Chem.,  1915,  1045). 

The  acidity  of  soils  is  of  two  kinds,  viz.,  active 
acidity  capable  of  neutralising  bases  immediately, 
and   latent   acidity  which    neutralises    bases   only 
by  prolonged  contact.     The  active  acidity  may  be 
determined   by    treating    the  soil    with    excess    of 
bariiun   hydroxide  solution,  and  after  stirring  for 
exactly  1  minute,  converting  the  excess  of  baryta 
into   carbonate   by  a  cru'rent  of   carbon    dioxide, 
evaporating,     and     determining     the    amount    of 
carbonate  present.  To  determine  the  latent  acidity, 
the  mixtm'e  of  soil  and  barium  hydroxide  solution 
is  boiled  for  30  mins.,  then  evaporated  to  dryness, 
and  heated  for  2i  hours  at   110°  C,  after  which 
water  is  added,  and  the  excess  of  barj-t,<i  converted 
into   carbonate  as    before.      This   gives   the   total 
aciditv,    and    the   latent   acidity   is    obtained    by 
deducting  the  active  acidity.     The  latent  acidity 
is  usuallv  from  twice  to  three  times  as  much  as 
the  active  acidity.     The  active  acidity  as  deter- 
mined bv  the  method  given  is  several  times  as 
great  as  that  shown  by  the  Veitch  method  (this  J., 
1904.  762 ).    Practically  the  same  results  are  usually 
obtained  if  calcimn  or  sodiimi  hydroxide  be  used 
in   place    of    bariiun    hydroxide.       The   injurious 
eflect  of  soil  acidity  on  crops  depends  not  only 
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upon  the  quftiitity  of  aoiilio  suVistawces  present- 
but  also  upon  their  strength  or  avidity.  The 
reUitive  aviility  may  he  deterniiiicil  hy  treating 
the  soil  with  a  quantity  of  potassium  acetate 
sohition  equivaU>nt  to  the  active  acidity,  shaking 
for  2  niins..  filterinir,  and  titrating  witli  sodiiuu 
liydixixide.  For  the  determination  of  the  lime 
requirenient  of  a  soil  a  method  such  as  that 
described  prt^viously  (see  preceding  abstract ),  which 
takes  into  account  both  the  quantity  and  strength 
(avidity)  of  the  acidic  substances,  is  most  satis- 
factorv. — A.  S. 


Carhonalfs  in  soil :  Delemiination  of  carbon  dioxide 
as  barium  rarbojiaie  applied  to  (he  Marr  method 

for  dctenniiiaiioii  of .     C.  3.  SchoUenberger. 

J.  Ind.  Eng.  Chem..  19115,  8,  427 — 128. 

In  Marr's  method  for  the  determination  of  .soil 
carbonates  (this  J..  1909.  1213).  in  which  the 
carbon  dioxide,  liberated  by  boiling  the  sample 
with  dilute  hyilrodiloric  acid  under  diminished 
pressure,  is  absorbed  in  sodium  hydroxide  and  then 
determined  l)y  the  double  titration  pi-oces-s,  the 
last-named  operation  does  not  give  aeoiirate 
residts.  The  results  by  Truog's  method  (see 
preowling  abstract)  in  which  the  carbon  dioxide 
is  absorbed  in  a  measured  excess  of  b.iryta.  and 
the  excess  titrated  with  acid,  are  also  not  tnist- 
wcrthy  unless  the  acid  is  standardised  by  a 
control  test  with  a  sample  of  known  carbonate 
content.  Accurate  results  are  obtained  if  the 
carbon  dioxide  be  al)sorl)ed  in  barium  hydroxide 
solution,  and  the  barium  carljonate  filtered  off, 
dissolved  in  excess  of  A'  10  hydrochloric  acid, 
and  the  excess  titrated  with  A'  10  alk.ali  (Cain, 
this  .T..  1914.  69(5).— A.  S. 


Kelp  ;   Decomposition  of  the  organic  matter  of 

in  the  soil.  A.  W.  Christie.  .T.  Ind.  Eng.  Chem.. 
1916.  8,  42.5—427. 
L.VBOR.\TORY  tests  indicate  that  dried  and  ground 
kelp  decomposes  in  the  soil  with  formation  of 
hmnus  and  is  at  least  as  efficient  in  this  respect 
as  alfalfa.  "  manure,"  and  straw.  The  proportion 
of  pentosans  decomposed  in  3  montlis  (7.5 — 80% 
of  the  quantity  originally  present)  was  about  the 
same  in  all  cases. — A.  .S. 

Aluminium  salts  ;   Toxic  action  of  soluble  — upon 

the  fjroirih  of  the  rice  plant.  K.  Mivake.  J.  Biol. 
Chem.,  1916.  25,  23--2S. 
SoLVTioN.s  of  alumiinum  chloride  of  greater  con- 
centration than  A'  .7500  have  a  toxic  action  upon 
rice  seedUngs  about  equal  to  that  of  hydrochloric 
acid  of  the  same  noi-mality.  This  toxic  action  is 
not  due  to  hydrogen  ions  formed  by  hydrolysis  of 
the  dissolved" salt.  The  concentration  of  hydi-ogen 
ions  from  the  hydrolysis  of  aluminium  chloride 
is  less  than  that  from  the  hydrolysis  of  hycbi)chloric 
acid  of  tVie  same  normaUty.  Since  chlorine  ions 
in  such  dilute  solution  arc  not  toxic  to  rice  seedlings 
the  toxic  action  may  be  due  to  colloidal 
ahmiinium  hydroxide,  urdiydrolyscd  aluminiuiu 
chloride,  or  aluminium  ions.  The  toxicity  depends 
upon  the  amount  of  aluminium  in  the  solulile 
aluminium  salts.  Titration  of  the  soil  extract  with 
standard  alkali  thus  aRords  not  only  a  measure  of 
the  amount  of  bases  required  to  neutralise  the 
acidity,  but  also  of  that  required  to  decompose 
the  aluminium  salts,  to  which  cause  infertility  of 
the  soil  may  also  be  due. — C.  A.  JI. 

Protein  synthesis  in  plant  cells;   Role  of  potassium 

in .   J.  .Stokla.sa.   Biochem.  Zeits.,  1916,  78, 

107—160.  J.  Chem.  Soc,  1916,  110,  i.,  354—3.55. 

A  LARGE  number  of  bacteria  were  cultivated  in 


media  containing  nitrate  as  the  som-ce  of  nitrogen, 
carbohydrates  or  the  salts  of  organic  acids  as  a 
source  of  carbon,  together  with  the  other  necessary 
inorganic  salts.  The  amo\ints  of  nitrate  and  sugai-s, 
etc..  which  disappeared  dining  the  growtli  were 
estimateil.  as  were  also  the  amoinits  of  ammonia 
,ind  nitrit»-s  formed.  The  .imount  of  protein  fmined 
iiy  the  bacteri.a  and  the  Hausmaiui  (nitrogen 
ilistribution)  munliei-s  of  these  proteins  were  also 
determineil.  The  conclusion  drawn  from  the 
experiments  Is.  that  the  formation  of  new  living 
m.itter  by  Itacteria,  and  the  protein  synthesis, 
is  dependetit  on  the  simrce  of  carbon  eniploved 
(carbohydrate  or  organic  acid)  when  nitrate  serves 
as  a  soxirce  of  nitrogen.  The  nitrate  is  reihiced 
to  nitrite  by  the  nascent  hydrogen,  which 
Ls  derived  from  the  degradation  of  the  carbo- 
hydrate or  organic  acid  by  the  respiratory  ferments. 
The  nitrous  acid  is  reduced  further  to  ammonia, 
which  apparently  reacts  with  products  derived 
from  the  carbohydrates  or  organic  acids  to  form 
amino-acids. 

Tlie  synthesis  of  proteins  by  bacteria  from 
carbohydrates,  etc.,  and  nitrates  is.  however, 
very  small  when  no  potassimn  is  present,  and  it" 
appears  that  this  element  plays  an  important 
part  in  the  dissimilation  processes  affecting  the 
carbohydrates,  etc. 

A   series  of  experiments  on   higher  plants  was 
also  carried  out  wth  the  object   of    investigating 
the  inil\ience  of  potassium  on  protein  synthesis. 
Sugar-ljeet   was    grown    in   pots   in   the   ordinary 
way.    and    fed    by    nutrient    solutions    containijig 
the  usual  inorganic  salts  ;    in  one  series  of  experi- 
ments potassiiun  was  present  ;    in  the  other  series 
the  same   nutrient  solution  was   employed,   with 
the   exception   that   the   potassium   salt    (nitrate) 
was  replaced  by  a  corresponding  amount  of  sodium 
salt.      Those  plants  which  received   tlie   nutrient 
medium  containing  potassium  were  far  in  advance 
in  development  of  those  which  received  the  luitrient 
solution  without  this  element.     Although  the  per- 
centage of  protein  in  the  dried  material  of  leaves 
and   roots  did   not   ditTer  much,   there  \\'ere  large 
ditTerenres  in  the  total  amounts  produced.     The   , 
plants    which   had    received    potassium   produced 
also  a  much  larger  amount  of  sugar.  The  differences  I 
in   the   two  scries   of  experiments   became  much 
more    marked    in    the    later   than   in   the   earlier 
stages  of  growth.     A  further  series  of  experiments 
on  the  growth  of  sugar-beets  was  carried  out  in 
the  absence  of  carbon  dioxide  (under  bell-jai's  with 
alkali   hydroxide),   and    the   carbon  was  supplied 
by  various  sugars  added  to  the  nutrient  solutions 
of  inorganic  salts.    Two  series  of  experiments  were 
carried  out,   namely,   one  in   which  the  nutrient 
sohition  contained  potassium,  and   one  in  which 
this  element  was  absent.     Some  of  the  plants  in  ! 
each  series  were  grown  in  the  light,  and  the  others 
in  the  dark.      As  a  result  of  nmnerous  experiments, 
the    following    conclusions    were    drawn  : — In   an 
atmosphere  free  from  carlion  dioxide,  and  in  the 
presence  of  suidight,  jilants  can  produce  proteins  i 
fioth   in  the  presence  and   atjsence   of  potassium 
when  dextrose.  Isevulose,   or  sucrose  is  arlded  as 
the    source    of  carbon.     This    synthesis    can  also 
take    place     when     no    sugars    are    added,    when 
sullicient   plastic    organic    material    is   present  as 
reserve  matter  in  the  jtlant.      In   the  aKsence  of 
light,  however,  a  simUar  synthesis  of  proteins  can 
occ\ir  where  the  source  of  nitrogen  ls  a  nitrate, 
and    the   source   of    carl)on   fi   carbohydrate,   but 
protein  synthesis  only  takes  pl.ace  in  the  presence 
of  a  potassiiun  salt.      It  is  therefore  only  in  the 
absence  of  light  th.at  the  importance  of  potassium 
in  the  process  of  protein  synthesis  can  be  demon- 
strated, and   the  author  calls  attention  to  other 
researches,    which    indicate   the    part    which   this 
element  plays  in  the  dissimilation  of  the  rarbo- 
hvdrates. 
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XVn.— SUGARS;  STARCHES;   GUMS. 

Evaporators    [for    sugar    juices]  ;      Capacity    and 

cfonomy  of  multiple  effect .      E.    W.   Kerr. 

Met.    and    Cliem.    Kng..    1910.    14,    603—608. 

TirE  oapacit  y  of  mult  iple  elTort  evaporators  depends 
on  two  general  factors  :  tlie  coefifieiont  of  heat 
transmission  and  the  temperature  fall  fi-om 
efiVct  to  eflect.  The  roetlicient  of  he.at  trans- 
mission depends  on  the  following  fant<Drs  : — 
1  (a)  Steam  (]istril»Uion  :  (b)  steam  velocity.  2. 
Density  of  hraliiifi  steam.  This  varies  as  the  pressure, 
which  itself  varies  from  aliont  5  Hi.  in  the  first 
body  to  that  corresponding  to  a  vacuum  of  15 
in.  in  the  last  body.  :{.  Qualify  of  heating  steam. 
It  is  frequently  stated  that  exhaust  steam  is  more 
efficient  than  live  steam,  which  is  superheated 
owing  to  its  expansion.  The  author,  however, 
concludes  from  his  experiments  that  superheat 
does  not  alTect  the  co-efficient  of  heat  transmission. 
4.  Presence  of  air  and  other  incondensable  r/ases 
in  the  steain.The  presence  of  air  is  pi'oliably  one  of 
the  most  frequent  causes  of  a  low  coefTicient  of 
heat  transmission,  which  varies  according  to  the 
expression  (Ps  -h  Ft)*,  where  Pa  represents  the 
prrlial  pressure  of  the  steam,  and  P«  tlie  total 
pressure  of  the  steam  and  air  comtiined.  Air  in 
steam  reduces  the  heat  transmission  not  only  by  its 
insulating  effect,  but  also  by  causing  a  temperature 
fall  lower  than  thea  pparent  fall.  5.  Presence  of 
condensed  liquid  on  the  heating  surface.  Loss  of 
capacity  due  to  this  cause  is  greater  in  vertical 
than  in  liorizontal  tube  evaporators,  as  in  the 
latter  case  the  condensed  liquid  flows  along  the 
lower  side  of  the  tube  and  is  blo\\"n  out  by  the 
steam.  6.  Cleanliness  of  heating  surface  {steam 
side).  The  fouling  is  chiefly  due  to  the  oil  in 
the  exhaust  steam  coming  from  the  engine.  In 
vertical  juice-tube  evaporators  it  is  difficult  to 
scale  the  steam  side  of  the  tubes  and  the  best 
means  to  clean  them  is  to  fill  the  steain  com- 
partment with  molasses  during  a  stoppage  ;  the 
«cid  in  the  molasses  attacks  the  scale  and  dissolves 
it.  7.  Material,  thickness,  and  molecular  structure 
of  the  tubes.  S.  Cleanliness  of  heating  surface 
{liquor  side).  The  rate  of  foiiling  on  the  liquor  side 
depends  upon  the  composition  of  the  juice.  The 
scalp  can  be  removed  liy  adding  a  solution  of  sodium 
carbonate  or  of  hydrochloric  acid  and  boiling. 
In  horizontal  evaporators  the  tidies  can  be  removed 
and  the  scale  cracked  off  mechanii-ally.  9.  Velocity 
of  liquor  circulation.  Rapid  circulation  brushes 
away  the  bubbles  of  vapour  formed  on  the  svirface 
of  the  tubes  and  promotes  better  contact.  Circula- 
tion in  horizontal  evaporators  is  less  than  in  those 
of  the  vertical  type,  but  the  latter  are  more  in- 
clined to  prime  and  should  be  provided  with 
bailies  or  separators. 

The  temper,ature  fall  depends  on  the  follo\^ing 
factors  : — 1.  Steam  pressure  in  the  first  body  and 
vacuum  in  the  last  body.  It  is  doubtful  if  a  vacum 
higher  than  26  in.  is  desirable,  especially  in  sub- 
merged tube  evaporators.  2.  Hydrostatic  head 
(submergence  of  the  heating  surface).  This  decreases 
heat  transmission  by  increasing  the  temperature 
at  which  the  liquor  boils.  3,  Density  and  purity 
of  liquor.  High  density  and  Impurities  in  the 
hquor  reduce  heat  transmission  t>y  making  the 
actual  fall  of  temperature  less  than  the  apparent 
fall. 

The  following  types  of  evaporators  were  tested  : 

(A)  Vertical   submerged    tube    (standard    type)  ; 

(B)  horizontal  steam  tuVie  :  (C)  horizontal  film 
evaporator;  (D)  vertical  film  evaporator:  (E) 
standard  type  v.ith  special  baffle  steam  dis- 
trilmtlon  workhig  urder  vacuum  ;  (F)  ditto 
working  \mder  pressure  :  (G)  vertical  steam 
tc.bes  (double  tubes) ;  and  the  co-efficients  of  heat 
transmission  (actual)  are  given  in  the  following 
table  : — 


No.  of 

Uelative 

Relative 

tests  in- 

ooefflcient 

coefficient 

Type. 

.^.ver- 

Maxi- 

Minl- 

cluded  in 

(actual)  : 

(correcti-d);" 

age. 

mum. 

muDi. 

average. 

standard 

Btauiiard 

=  100. 

=  100. 

A 

197 

289 

172 

7 

100 

100 

B 

213 

291 

130 

n 

108 

74 

C 

392 

449 

334 

3 

199 

160 

D 

268 

353 

190 

0 

135 

119 

E 

248 

284 

190 

3 

126 

180 

F 

503 

509 

498 

2 

255 

131 

G 

293 

— 

1 

149 

139 

*  In  most  of  the  tests  on  type  A  the  steam  pressure  in  the  first 
body  was  very  low,  and  to  obtain  a  better  means  of  comparison, 
the  actual  coefficients  were  corrected  on  the  basis  of  laboratory 

tests. 

The  average  number  of  pounds  of  water  evapor- 
ated per  square  foot  of  heating  surface  per  hour, 
assuming  in  all  cases  a  steam  pre.s.sure  of  5  lb. 
per  sq.  In.  in  the  first  body  and  a  vacuum  of  26  in. 
In  the  last  body,  were  calculated  from  the  experi- 
mental results,  the  values  obtained  being  as 
follows  :  for  type  "  A  "  quadruple.  618  ;  "  A  " 
triple,  9-2  :  "  A  "  double,  16-7  ;  "  B  "  quadruple, 
4-55;  "B"  triple,  11-49;  "C"  quadruple, 
1105;  "D"  quadruple.  10-05;  "  D  "  triple. 
9-21  ;  "  E  "  triple.  16-93  ;  ''  F  "  double,  17-4, 
and   "  G  "   quadruple,   9-67. — W.  H.  C. 

Saturation  (sugar)  scums  ;   Determination  of  carbon 

in   the   organic  non-sugar  constituent  of .    V. 

Stanek.  Z.  Zuckerind.  Brdim.,  1916,40,201 — 206. 
J.  Ohem.  Soc.  1916,  110,  ii.,  267 — 268. 

The  carbon  is  estimated  by  oxidation  with  chromic 
acid-sulphuric  acid  solution.  From  1  to  2  grms. 
of  the  material  is  placed  in  a  small  flask  provided 
with  a  glass  stopper,  which  carries  a  tapped  funnel 
and  a  condenser.  Ten  c.c.  of  O'o  %  alkali  hydrox- 
ide solution  is  added,  and  then  5  grms.  of  crystal- 
lised phosphoric  acid  ;  the  mixture  Is  boiled 
gently  to  expel  carbon  dioxide,  cooled,  5  grms.  of 
chromic  acid  is  added,  and  the  upper  end  of  the 
condenser  is  connected  with  a  combustion  tube 
containing  copper  oxide  and  two  pieces  of  silver 
gauze;  this  tube  is  heated  in  a  suitable  furnace. 
Concentrated  sulphuric  acid  is  now  admitted  to  the 
flask  from  the  tapped  funnel  and  the  mixture  is 
boiled  ;  the  condenser  prevents  steam  tvora  passing 
Into  the  combustion  tube.  The  gases  leaving  the 
latter  are  passed  through  a  tube  containing 
chromic  acid,  then  dried,  and  the  carbon  dioxide 
is  absorbed  In  a  soda-lime  tube.  A  current  of 
air  free  from  carbon  dioxide  Is  passed  through 
the  apparatus  when  the  oxidation  has  been  com- 
pleted. Tlie  sugar  content  of  the  sample  is  esti- 
mated in  a  separate  portion,  and  the  quantity 
of  carbon  dioxide  due  to  sugar  is  deducted  frorii 
t)ie  total  amount  of  carbon  dioxide  found. 

C^-sugars  and  methylglyoxal  ;    Colour  reactions  of 

.     C.  iNeuberg.     Z.  Ver.  deuts.  Zucker-Ind., 

915.   679 — fiSo.       Z.   angew.    Chem..    1916.    29, 
Ref.,  251. 

Both  glyceric  aldehyde  and  dlhydroxyaeetone 
give  colour  reactions  with  orcinol,  but  only 
dlhydroxyaeetone  gives  a  typical  colour  reaction 
with  phloroglucinol  and  with  resorcmol.  Jlethyl- 
glyoxal  does  not  give  a  colour  reaction  with  orcinol 
or  with  phloroglucinol.  With  sodium  nitro- 
prusside  and  alkalis  or  organic  bases  (secondary 
amines),  it  gives  an  intense  red  colour  which 
changes  to  ^iolet  blue  on  addition  of  acetic  acid. 

—A.  .S. 

Bole  of  potassium  in  protein  synthesis  in  plant  cells. 
Stoklasa.      See  XVI. 

Detection  of  small  quantities  of  glycerol  and  alcohols 
and  acids  of  the  carbohydrate  series.  Xeuberg 
and  Mandel.     See  XX. 
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[June  SO,  1B1«. 


Patents. 
Boiling  apparatus  [evaporators  and  vacuum  pans]  ; 

Circulatintf  device  for .    A.  Krug,  Etri^pagny, 

Assizor  to  Soc.  Aiion.  Etabl.  A.  Maguiii, 
Charmes.  France.  U.S.  Pat.  1.179.6;>C,  Apr.  IS, 
1916.     Date  of  appl.,  Nov.  21.  1912. 

Ti'BES,  1.  niounteii  verti- 
cally on  the  outside  of  the 
evaporator  or  vacimm  pan 
at  diflereut  points  in  its 
circumference,  are  con- 
nected witli  pipes  leading 
laterally  fi'oiu  the  tubes 
to  the  boiling  apparatus 
at  dilTerent  levels.  The 
contents  of  each  tube  is 
driven  do\vn\vards  by 
means  of  a  shaft  within 
it  carrying  blades.  C,  each 
blade  being  situated  be- 
tween a  pair  of  the  lateral 
pipes. — J.  P.  O. 


Starch  pmcder,  and  process  for  manufaclnring  same. 

A.  S.  novt.  New  Vork.    Eng.  Pat.  9790,  July  5, 

1915. 
See  U.S.  Pats.  1.14S.4.53  and   1,148.45-i  of  191.5  ; 
this  J.,  1915,  917. 

Mamifaclurc  of  wall  synips  and  mnlfose.  -U.S.  Pat. 
1.181,460.     See  XVIII. 


XVIII.— FERMENTATION    INDUSTRIES. 

Itivcrlase  ;    Influence  of  certain  mibsiances  on  the 

aclivily  of .    E.  G.  Orillin  and  J.  AI.  Nelson. 

J.  Ainer.  Chem.  Soc,  1916,  38,  722—730. 
Experiments  indicated  that  inliibition  of  the 
activity  of  invertase  solutions  produced  by  the 
presence  of  glass  beads  (.see  Beard  and  Cramer, 
this  J..  1915.  677),  serum,  egg-albumin,  charcoal,  or 
alumina  (see  Eriksson,  this  J.,  1911,  914),  is  due 
only  to  alterations  of  the  concentration  of  hydrogen 
ions   effected   by  these  substances. —  J.  H.  L. 

J.  M.  Nelson  and 


Invertase  ;    Adsorption  of  — 

E.  G.  GriiTin.     J.  Amer.  Chem.  Soc,  1916,  38, 

1109-— 1115. 
In  a  previous  paper  it  was  shown  that  the  ap- 
parent inhDiition  of  invertase  action  consequent 
on  the  addition  of  animal  charcoal  (see  preceding 
abstract)  is  due  not  to  adsorption  of  the  enzyme 
by  the  charcoal,  though  this  occurs,  but  to  a 
change  in  the  concentration  of  hydrogen  ions 
brought  about  by  the  charcoal.  It  is  now  shown 
by  experiments  with  solutions  containing  liulTer- 
salts  to  maintain  a  constant  concentration  of 
hydrogen  ions,  that  invertase  is  readily  adsorbed 
by  charcoal  and  still  more  readily  by  gelatinous 
aluminium  hydroxide,  and  that  it  can  be  removed 
from  solution  by  filtering  off  the  adsorbent ; 
but  if  not  so  removed  it  exerts  its  full  activity 
whether  adsorbed  Vjy  a  solid  like  charcoal  which 
rapidly  subsides  and  remains  at  the  bottom  of 
the  liquid  (the  experiments  lasted  48  hours),  or 
by  one  or  more  colloids  such  as  saponin,  serum,  or 
egg  alVjumin.  which  remain  uniformly  distributed 
throughout  the  liquid.  This  confirms  the  view 
that  invertase  Ls  a  colloid  and  that  the  reaction 
between  it  and  sucrose  depends  on  the  contact 
between  two  phases  ;  this  contact  does  not  appear 
to  be  impeded  when  the  enz\Tne  is  adsorbed  by  a 
solid  or  dissolved  colloid.  Invertase  adsorbed  by 
charcoal  is  liberated  by  addition  of  a  colloid  like 
saponin  or  egg  albumin,  and  if  the  charcoal  is 
sub-sequently  filtered  off,  the  enzyme  remains  in 


solution  with  unimpaired  activity.  Eriksson's 
statement  that  sucrose  can  liberate  invertase 
adsorbed  by  charcoal  {loc.  cit.)  is  refuted. — J.  II.  L. 

Tartaric  acid  [in  u-ine.  etc.]  ;  Determination  of . 

B.  (i.  llartmauu,  J.  R.  EolT,  and  M.  J.  Ingle. 

.1.  Tiul.  Eng.  Chem..  1910,  8,  422— 42r>. 
H.\lenke  and  Moslingcr's  method  (Z.  anal.  Chem., 
1S95,  34,  263)  is  not  accurate  when  used  for  wines 
and  fruit  juices  containing  a  considoi-ablo  quantity 
of  free  tartaric  acitl.  and  the  error  is  not  completely 
eliminateii  by  addition  of  potassium  acetate. 
The  authors  recommend  nc\itralisation  of  100  cc. 
of  the  wine  with  iUkali.  followed  l)y  addition  of 
a  weighed  quantity  of  tartaric  acid  equivalent 
to  the  alkali  used.  The  liquid  is  then  treated  with 
2  cc  of  glacial  acetic  aoid  and  15  gnxis.  of 
potassium  chloride,  and  when  the  latter  has. 
dissolved.  15  cc  of  95  °„  alcohol  is  added.  The 
.solution  is  stirred  until  precipitation  begins, 
allowed  to  stand  over-night  at  a  tciiipcratiire  not 
above  15'  C,  filtered,  the  precipitate  washed  with 
an  aqueous  alcoholic  solution  of  potassium 
chloride,  then  treateil  with  50  cc  of  hot  water 
and  titrated  with  .Y  10  sodium  hydroxide  in 
presence  of  phenolphthalein.  The  burette  reatling 
is  increased  by  1-5  cc.  to  allow  for  the  solubility 
of  the  bitartrate,  and  corrected  for  the  tartaric 
acid  added.  The  tartaric  acid  may  be  added  in 
the  fomi  cf  Rochelle  salt.  I'roducts  containing 
phosphoric  acid  and  alcohol  in  a<ldition  to  tartaric 
acid  may  give  low  results,  owing  to  partial  esterifl- 
cation  of  the  tartaric  acid,  especially  on  ageing. 
In  such  cases,  after  neutralising,  5  cc.  excess  of 
y II  sodium  hydroxide  is  added,  the  solution 
is  heated  to  boiling,  and  allowed  to  stand  over- 
night. After  adding  the  required  amount  of 
tartaric  acid,  the  determination  is  then  continued 
as  described. — A.  S. 

Vinegar     manufacture  ;      Report     on .        !•'. 

Havduck.  Generalversamm.  ^'er.  Spiritusfab. 
Deutsch..  Feb.  25.  1916.  Chem.-Zeit.,  1916. 
40,  435. 

The  vinegar  department,  under  the  management 
of  Wiistenfeld.  lias  been  working  for  31  years  with 
absolutely  pure  cultures,  and  is  now  obtaining 
results  showing  12  ■3%  of  acid  in  the  effluent 
vinegar.  Attempts  to  substitute  other  materials, 
e.g.,  wood  charcoal,  for  the  wood  shavings  have 
not  been  .successful.  Observations  made  on  the 
storage  of  vinegar  have  shown  tbiit  the  voliune 
of  the  liquid  diminishes  from  month  to  month,  at 
the  rate  of  01 — 1-0%,  according  to  the  texture 
of  the  wood  ;  the  percentage  of  acetic  acid  and 
alcohol  gradually  increases  in  the  stored  vinegar. 
A  similar  process  of  concentration  has  frequently 
been  observed  during  the  storage  of  whisky.  In 
one  experiment  on  the  small  scale,  a  sample  of 
vinegar,  containing  originally  11°,,  of  acetic 
acid,  was  concentrated  to  22",,  merely  by  favour- 
able conditions  of  storage,  whereby  tte  water 
evaporated,  leaving  the  acid  in  the  vinegar.  Very 
good  results  are  reported  in  connection  with  the 
preparation  of  vinegars  of  special  quality,  e.g., 
fine  pickle  vinegars  :  one  prepared  from  fermented 
potato  mash  was  parti<  ularly  approved.  The  work 
of  the  vinegar  generators  depends  largely  on  the 
quantity  and  velocity  of  the  current;  of  air  in 
relation  to  the  current  of  liquid  passing  through 
them.  The  air  current  may  be  observed  oy 
puffing  in  to)>acco  smoke,  or  better,  ammonium 
chloride  fumes,  at  the  bottom  and  noting  the  time  , 
required  for  it  to  come  out  at  the  top. — J.  F.  B.        j 

Mctlii/1  alcohol:    Detection  of .      G.   Fendler.  | 

Z.  Inters.  Nahr.  Genussm.,1915,  30,228.  Chem.-  i 

Zeit.,  1916,  40,  Rep.,  185.  I 
The  author  has  found  that  in  the  test  proposed 

by  Rinck  (this  J.,  1914,  978),  in  which  thoalcohol  j 
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vapour  is  led  over  an  iiniindosietit  copper  spircal, 
formaldehvile  is  forinod  also  from  othvl  alcohol. 

"  —A.  S. 

Role  of  potassium  in  protein  synthesis  iit  plant  cells. 
Stoklasa.     Sec  XVI. 

l'.\TKNT. 

Mall  syrups   und   mallosc  ;     Manufacture   of . 

W.  P.  Kaufinann.  Toronto.  Catiaila.     U.S.  Pat. 
l,181,4«0.JlayLM!>l().l)atnofappl..Sept.2r),1913. 

Malt  is  extracted  with  water  and  the  acjueous 
solution  is  separated  :  the  residue  is  mixed  with 
S  further  ({uanfity  of  water,  cassava  starch  Ls 
added,  and  the  mixture,  which  should  have  a 
density  of  about  20 'J5.  (sp.gr.  11(3),  is  kept  at 
60" — 70"  C.  tor  :iO  mins.  It  is  then  boiled,  cooled 
to  t)0°  C,  the  aqueous  malt  extract  is  added  in 
.luaiitity  sulticieut  to  reduce  the  density  to  about 
lii"^  B.  (sp.^r.  I  125).  and  the  whole  is  maintained 
at  00'' — 05'  C.  until  saccharification  has  taken 
place,  and  then  tilter-pressed. — W.  P.  S. 

XIXa  —foods. 

Casein   in  milk;    Comparison   of  methods  for  the 

detcrminalion   of .     C.  B.   Hersev.      J.   Ind. 

Eng.  Chem.,  1910,  8,  335—330. 

H.\RT's  method  {this  J..  1909,  1099).  using  an 
■lectrically  driven  centrifuge  instead  of  hand 
sliaking,  requires  much  less  time  than  the  Van 
Slyke  volumetric  method  (this  J.,  1909.  1207), 
and  gives  results  much  closer  to  those  obtained 
l)y  the  official  (U.S.A.)  method  based  on  the 
ilctermination  of  nitrogen  by  the  Kjeldahl-Gunning 
method. — A.  S. 

Polypeptides  of  high  molecular  uieight ;   Synthesis  of 

.      E.   Abderhalden   and   A.   Fodor.      Ber. , 

1916,   49,  561—578. 

/-LEiTCYL-GLYCYL-CiLYCiNE,  prepared  by  condens- 
ing glycine  anhydride  with  f?-bvomoisocapronyI 
I  liloride  and  treating  the  resulting  bromo  com- 
pound witli  anmionia,  is  a  crystalline  substance 
t'airlv  solul:)le  in  water  and  very  sparingly  soluble 
in  alcohol;  [aj-n""  = +45-9°  (in  water").  The 
aqueous  solution  gives  a  Viluish-violet  biuret 
reaction.  (-Leucyl-triglycyl-glycme.  [aj-o  — -|-2S-14° 
(in  water),  prepared  similarly  from  triglycyl-glycine 
and  rf-bromoisocapronyl  cliloride,  has  similar 
properties  and  also  gives  a  Ijluish-violet  biuret 
reaction.  Diglycyl-glycine  methyl  ester  hydro- 
chloride on  treating  with  the  theoretical  quantity 
of  sodium  methoxide  is  converted  into  the  methyl 
ester  of  pentaglycyl-glycine,  which  after  hydro- 
lysis to  pentaglycyl-glycine  and  condensation 
with  Ijromoisocaiironyl  chloride  and  treatment 
with  ammonia  is  converted  into  /-leticvl-penta- 
grlycyl-glycine.  [a]'^  =  -|-5-94°  (in  AVIO"  sodium 
hydroxide),  which  is  fairly  soluljle  in  water,  the 
solution  giving  a  reddish-\d<)let  biuret  reaction. 
When  combined  with  bromoisocapronyl-diglj'cyl- 
glycyl  chloiide  and  the  resulting  compound  treated 
"ith  ammonia,  it  yields  Z-leucyl-triglvcvl-Weucyl- 
pentaglycyl-glycine  [a]-D  = — 6-00°  "  (in  A^/10 
sodium  hydroxide),  which  gives  a  reddish-violet 
biuret  reaction.  This  compound  again  combined 
with  bromoisocapronyl-diglycyl-glycyl  chloride  and 
then  treated  with  ammonia,  yields  Weucyl- 
triglycyl  - 1  -  leucvl-triglyc vl  - 1  -  leuc vl  -pentaglycyl- 
glvcine,  [aj'n"  =— 903°  (in  AVIO  "sodium  hydr- 
oxide), giving  a  reddish- violet  biuret  reaction. 
This  polypeptide  similarly  condensed  with  bromo- 
isorapronyl-diglycyl-glycyl  cldoride  and  treated 
with  ammonia"  \-ields  "Meucyl-triglycjl-Meucyl- 
triglycyl  - 1  -  leucvl  -  triglvcvl  - 1  -  leuc  vl  -  pentaglvcvl 
glycine,  [o]^'  =--8-42'' "  (i"n  jV/IO  "sodium  hyd"r- 
oxide),  giving  a  reddish-violet  biuret  reaction. 
This  latter  polypeptide  contains  19  groups  and 
has  mol.  wt.   1320.      Z-LeucvI-pentaglycyl-glycine 


and  the  more  complex  polypeptides  are  salted  out 
from  axpieous  solution  by  ammonium  sulphate. 
'I'he  solubihly  in  water  of  these  polypeptides 
diminishes  with  increasing  molecidar  weight. 

— T.  C. 

Protein    compounds ;      Changes    in    the    H+    and 
Oil ~    conccni.rution     tchich    take    place     (H     the 

iorniafioii   of  certain .       0.   L.   A.   Schmidt. 

J.  Biol.  Chem.,  1910,  25,  03—79. 

TiTF  changes  in  the  11+  and  OH~  concentration 
on  titrating  acid  and  alkaline  .solutions  of  globin 
w-itli  solutions  of  other  proteins  {e.g.,  casein)  .md 
of  precipit.iiting  salts,  were  followed  by  means  of  the 
hydrogen  electrode.  The  plotted  titration  curves 
indicateil  that  true  protein  compounds  of  glol)in 
are  formed,  some  ot  which  are  precipitated  while 
others  are  soluljle  when  .a  definite  acidity  or 
alkalinity  is  reached.  By  this  means  it  is  possible 
to  distinguish  between  the  "  .salting  out  "  of 
glol)in  by  inorg.anic  salts  and  the  precipitation  of 
a  compovind  protein. — O.  A.  AT. 

Monoaminodicarhoxylic  acids  from  proteins  ;  Deter- 
mination of .    A.  C.  Andersen  and  R.  Eoed- 

MiiUer.     Biochem.   Zeits..    1910,    73,    326—339. 
Z.  augew.  Chem.,  1916,  29,  Kef.,  251. 

The  method  of  Van  Slyke  (this  J.,  1911,  771,  1135) 
has  been  extended  to  include  the  determination 
of  the  monoaminodicarboxylic  acids.  The  filtrate 
from  the  phosphotungstic  acid  precipitate  is 
neutralised  with  sodium  liydroxide  just  as  in 
carrying  out  the  formalin  titration  method  of 
Henriques  and  Sorensen  (compare  this  J.,  1908, 
135).  Under  these  conditions  each  mol.  of  a  mono- 
aminodicarboxylic acid  coml)ines  witli  1  mol. 
of  liase,  wlidst  the  monoaminomonocarlioxylic 
acids  remain  in  the  free  slate.  Tlie  solution  is 
evaporated  and  the  residue  incinerated,  and  the 
monoaminodicarlioxylic  acid  nitrogen  is  calculated 
from  the  sodium  carbou.ate  content  of  the  a.sh.  Non- 
nitrogenous  acids,  other  amino-acids  containing 
more  carboxyl  groups  than  amino  groups,  and 
proteins  yielding  relatively  large  quantities  of 
glucosamine  must  not  be  present. — A.  S. 

Sorghum  ;    Effect  of  climatic  factors  on  the  hydro- 
cyan  ic  acid  content  of .    J.  J.  Willaman  and 

R.  jM.  West.   J.  Agric.  Res.,  1910,  6,  201—272. 

Two  varieties  of  sorghum — Early  .Amber  from 
Minnesota  and  Southern  Cane  from  !Missiuri — 
weiv  grown  from  seed  at  State  Experimental 
Stations  in  Minnesota,  Utah,  Kansas,  and  South 
Dakota,  where  the  climatic  and  cultural  conditions 
are  widely  different.  The  leaves  and  stalks  of  the 
sample  plants  destined  for  analysis  were  preserved 
with  3%  alcoholic  sodiimi  hydroxide  and  chloro- 
form. After  the  glucoside  "(dhurrin)  had  been 
hydrolysed  by  distUling  slowly  with  5%  tartaric 
acid  into  2%  sod  him  Ivydroxide,  the  hydrocyanic 
acid  in  the  distillate  wasdetermined  by  the  method 
of  Viehoever  and  Johns  (this  J.,  1915,  351).  A 
sample  of  Early  Amijer  grown  in  Minnesota 
contained  the  very  high  hydrocyanic  acid  content 
of  0114<'u.  The  growth  and  dhurrin  content  of 
the  plants  varied  considerably  in  tire  four  locaUties. 
Unhealthv  plants  usually  contained  more  than 
healthv  "plants  :  humidity  and  temperature 
probably  act  only  indirectly  by  their  effects  on 
the  rate  of  grow  th  ;  the  hydrocyanic  acid  content 
was  low  when  the  water  supply  had  been  .sufficient, 
but  high  when  deficient  ;  and  thick,  heavy  stalks 
contained  relatively  more  than  slender  stalks. 
There  is  apparently  no  constant  variation  in  the 
amount  of  dhurrin  present  as  between  night  and 
day,  hence  the  glucoside  probably  does  not  serve 
as  stored  food.  Except  in  one  case,  the  Southern 
Cane  alwavs  contained  more  hydrocyanic  acid 
than  the  Early  iVmber,  indicating  that  botanical 
difference  may  be  of  greater  influence  than  the 
conditions  of  growth. — E.  H.  T. 
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Hydntcyiiuic    acid    from     certain     phiiit     tisstics ; 

ScfMiratioii  of  autixjcnous  and  added and  its 

distipfHtirniicc  diiriiu/  niaccration.  C.  L.  Alslierg 
and  O.K.UI.Hik.  J.  Bi"ol.(^hem..l01t>.  25, 133—140. 

In  tlie  ^letonuination  of  liyJroiyanic  acid  in  the 
leaves  of  primus  rinjiniana,  1  ho\irs'  distillation 
with  acid  is  i-eijiiired  lo  liberate  all  the  hydiH>cyamc 
acid,  wliilst  in  the  case  of  Attdropor/on  sonjhum 
and  Paificiilaria  n^'rvtitu  distillation  for  1  hour 
is  sufficient.  \Vl\en  plant  tis-sues  are  macerated,  a 
certain  amount  of  the  hydrocyanic  acid  present  is 
so  converteil  tliat  it  is  not  I'ecoNcr.iMe  by  dis- 
tillation with  sulphuric  acid  ;  the  same  loss, 
whicli  may  amount  to  50  "o,  takes  place  with  added  i 
cyanide.  Tliis  is  not  due  to  the  iiction  of  enzymes  I 
or  to  the  presence  of  dextrose  (see  also  Henrv  and  1 
Auld.  this  J..  11»08.  42S).  It  is  necessjiry  to  use 
several  methods  in  <ietermining  hjdi-ocyanic  acid 
in  plants,  namely,  by  maceration.  l)y  distillation 
of  the  fresh  and  maceiated  plant,  and  by  dis- 
tillation after  extraition  as  suggested  by  Henry 
and  Auld  (loc.  cit.).  In  this  way.  the  method  which 
j-ields  the  greatest  quantity  of  hydrocyanic  acid 
can  be  ascertained  for  each  species  of  plant. 

— \V.  P.  S. 

Plants  ;  Cyanogenesis  in .     Studies  on  Tridens 

flavus  {taU  red  top).  A.  Viehoever.  C.  O.  Johns, 
and  C.  L.  Alsberg.  J.  Biol,  ("'hem.,  1916,  25, 
141—150. 

Tridens  flamts,  a  tall  grass  widely  distribut€d  in  the 
United  States,  was  found  to  contain  considerable 
quantities  of  hydrocyanic  acid  ;  the  maximima 
amount  (00037 %)  occurred  in  the  inflorescence 
tops,  a  trace  was  present  in  the  roots,  whilst  the 
ripe  seeds  were  free  from  the  acid.  The  grass 
collected  in  August  contained  the  maximiun 
quantity  of  hydrocyanic  acid,  a  very  small  quantity 
was  pri^sent  in  the  grass  collected  in  September, 
and  none  in  the  October  grass.  No  free  hydro- 
cyanic acid  was  obtained  by  direct  distillation 
with  steam ;  by  maceration  with  water  and 
sul)sequent  distillation  with  acid,  less  hydrocyanic 
acid  was  obtained  than  by  direct  distillation  with 
acid.  The  addition  of  tartaric  acid  during  the 
maceration  prevented  loss  of  hydrocyanic  acid  ; 
alkaUne  maceration  caused  the  loss  of  the  whole 
of  the  hydrocyanic  acid  present  and  also  of  that 
in  added  potassium  cya-nide.  The  loss  was 
probably  due  to  chemical  reaction.  Tridens 
flavus  contains  an  enzjine  which  hydrolyses 
amygdaUn. — W.  P.  S.         " 

[Fruit]  jelly  investigations.  W.  \'.  Cruess  and 
J.  B.  McXair.  J.  Ind.  Eng.  Cheni..  1916,  8, 
417—421. 

Ij.\boratory  tests  showed  that  grapes,  apples, 
loganberries,  blackberries,  lemons,  and  pomelos 
yield  satisfactor>-  jellies.  Oranges  cont.ain  suffi- 
cient pectin,  but  are  deficient  in  acid  and  give 
better  results  if  mixed  with  lemons  in  the  pro- 
portion of  2  oranges  to  1  lemon  ;  figs  and  citron 
melons  also  give  satisfactory  jellies  when  acidified 
with  citric  acid  or  lemon  juice.  Apricots,  cherries, 
pomegranates,  and  strawberries  are  deficient  in 
pectin,  and  peaches,  pears,  and  huckleberries  are 
deficient  in  both  pectin  and  acid.  The  most 
favourable  degree  of  acidity  of  fruit  juices  for 
jelly  making  is  0.5 — I'S";,,  calculated  as  citric 
a<ifl,  and  sugar  should  be  added  to  raise  the 
concentration  to  65'  Brix  to  prevent  spoiling  by 
moulils  and  yeasts.  Fruit  juices  can  be  clarified 
by  addition  of  Spanish  clay  (10 — 20  "r,  a((ueous 
suspension)  at  the  rate  of  1000 — 2000  grms.  per 
hectolitre,  followed  by  heating  to  100  C.  and 
settling.  Loss  of  flavour  and  aroma  in  jelly 
making  Is  due  to  decomposition  and  volatilisation 
of  odorous  constituents.  In  the  case  of  fruits 
rich  in  pectin,  especially  loganberries  and  currants, 
jellies  possessing  practically  the  same  aroma  and 


flavour  as  the  fresh  fruit  can  he  prepare<l  witliout 
heating,  the  fruit  being  criished,  and  tlie  juice 
separated  by  pressing,  and  mixed  with  sullicient 
sugar  to  raise  the  concentration  to  65    Brix. — A.  8. 

Lemon    and    orange    extracts;    Analysis    of    non- 

nlcoholie .     E.    L.    Redfern.     J.    Ind.    Eng. 

("hem..  1916,  8,  421. 

Foi!  the  determination  of  lemon  oil  or  orange  oil 
in  non-alcoholic  flavouring  extracts  prepareil  with 
gum  tragacanth  and  glycerin,  25  c.c.  of  the  sample 
is  shaken  vigorously  with  25  c.c.  of  95 "„  alcohol, 
to  precipitate  the  gum,  then  filtered  through  a 
(iooch  crucilde,  the  prccijiitate  washed  several 
times  witli  95 "„  alcohol,  and  the  solution  diluted 
with  alcohol  to  100  c.c.  The  essential  oil  in  50  c.c. 
of  the  solution  is  then  determined  by  Howard's 
method  (J.  Amer.  Chem.  Soc,  1908,  608).— A.  S. 

P.\TEXTS. 

Bread  and  the  like  ;  Manufacture  of  - 


.   Diamalt- 
A.-G..  Munich.  Ger.  Pat.  291,161,  Nov.  17,  1914. 

A  PREP.\K.\Tiox  containing  active  yeast  enzj-mes 
is  added  to  the  flour  or  dough.  Fresh  expressed 
yeast  juice,  or  autolysed  yeast,  or  a  dry  st.at)le 
product  prepared  ))y  impregnating  starch  or  flour 
with  the  enzyme  preparation  and  drying  at  a  low 
temperature,  may  be  used.  By  the  action  of  the 
enzymes  the  flour  is  rendered  more  readily  fer- 
mentable by  yeast  and  the  size  and  quality  of  the 
loaves  are  improved. — A.  S. 

Fruit  jiiices  :   Method   of  preserving .     .T.   H. 


Kvan.  Twin  Falls.  Idaho.  Assignor  to  J.  H. 
Billingslev,  Galena,  lU.  U.S.  Pat.  1,182,213, 
May  9,  1916.     Date  of  appl.,  Oct.  25,  1915. 

Fruit  juice,  free  from  pulp,  is  agitated  while 
subjected  to  the  action  of  ultra-violet  rays,  and 
then  charged  with  carbon  dioxide  under  pressure. 

— W.  P.  S. 

■Juices  of  the  agave  plant ;  Process  of  treating . 

Ij.  Lavedan.  New  Orleans.  La.,  Assignor  to  V.  A. 
Rendon.  New  York.  U.S.  Pat.  1,182,091,  ,Mav 
9,  1916.     Date  of  appl.,  Feb.  12.   1916. 

The  juice  is  rendered  sUghtly  alkaline  with  sodium 
carbonate,  tlien  lioiled  with  the  addition  of 
sidphurous  acid,  tlie  scum  which  forms  Is  skimmed 
off,  and  the  liquid  is  allowed  to  settle. — W.  P.  S. 

Olives  ;    Process    of    curing  - 


.  B.  D.  Hann, 
Orland.  Cal.  U.S.  Pat.  1,182.270,  May  9,  1916. 
Date  of  appl.,  Oct.  15,  1915. 

Olives  are  immersed  in  water  at  175°  F.  (80'  C.) 
and  allowed  to  cool  therein  ;  they  are  then  im- 
mersed for  about  4  hours  in  a  solution  containing 
2  <>z.  of  potassium  carbonate  per  gall,  of  water, 
and  afterwards  washed  and  dried. — AV.  P.  S.  ; 

Grain  drying  ajiparatus.     Eng.  Pat.  9971.     See  I.  I 

XIXb.— WATER  PURIFICATION;  SANITATIOM. 

(Jarbonic    acid  ;    Aqueous    solutions    of .     H- 

Strohecker.    Z.  Untei's.  Nahr.  (ienussm.,  1916,81, 1 
121—100.  Z.angew.  Chem.. 1916, 29,  Ref.,249. 

ExPEHlME.VTS  on  the  slow  neutralisation  of 
carbonic  acid  in  aqueous  solution  bv  bases  (com- 
pare .McBaiii.  this  J.,  1912,  512)  indicated  that 
two  reactions  are  involved,  of  which  one  is  bi- 
molecular,  and  the  othei- — the  hydration  of 
dissolved  carbon  dioxide — is  unimolecular.  The 
value  k=44xl0~s  was  found  for  the  dis.«ociatioM 
constant  of  carbonic  acid.  Direct  titration  of 
carbonic  acid  v.ith  plienolphthalein  iis  indicator 
led  to  inaccurate  results,  but  accurate  results 
were  obtained  by  Winkler's  method,  the  water 
l)eing  treated  in  a  stoppered  bottle  with  exces.'* 
of  alkali  and  solid  barium  chloride  ;  equilibrium 
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wa.s  attained  after  1  hour,  ami  the  exeess  of 
alkali  wa.s  then  titrated  with  hydi-oihloric  acid. 
'retracliloro]>lu'nolplithaleiii  proved  .-iiiperior  to 
Iilu'iiolplithaUin  as  an  indieator  :  it  ehanges 
•iliarply  from  an  intense  rod  to  colourle.^s  and 
can  he  useil  in  presence  of  ammonia.  a-Naphthol- 
I)hthalein  is  not  a  siiitalde  indicator  for  simple 
titrations,  hut  is  usefnl  in  causes  in  which  com- 
parison is  made  with  a  control  solution,  e.j/.,  in 
deteiinining  the  concentration  of  hvdrogen  ions. 

—A.  S. 

Carbon ic    acid,    combined  and    free,     in    solution, 

pariieulnrly    in    nainral  traters  ;     Delenyiination 

of .     J.   Johnston.  J.  Anier.  Chem.  Soc, 

1!)16,  38,  947—975. 

The  most  commonly  used  titration  methods  for  the 
estimation  of  combined  and  free  carbon  dioxide 
are  examined  from  the  point  of  view  of  the  equi- 
litirinm  at  tamed  between  CO,",  HCO3',  and  HjCOj, 
and  lietween  the  dissolved  carbonic  acid  and  the 
partial  pressure  of  carbon  dioxide  above  the  solu- 
tion. It  is  shown  that  appreciable  readjustment 
of  tlie  equilibrium  is  liable  to  take  place  during  the 
time  required  for  analysis,  and  (h.at  results  may 
he  vitiated  by  tlie  presence  of  alkaline-earth  metals 
or  ii-on.  The  only  generally  reliable  methods  are 
considered  to  be  those  for  determining  {a)  the 
total  base  combined  with  the  carbonic  acid,  by 
titrating  witli  acid,  usijig  methyl  orange,  until 
the  solution  is  of  the  same  snade  as  a  standard 
made  by  passing  carbon  dioxide  into  water  con- 
taining the  same  proportion  of  methyl  orange, 
and  (b)  the  total  carbon  dioxide  present ;  but  it  is 
l>oiuted  out  that  these  determinations  usually 
•«uriice  to  characterise  a  water  also  with  respect  to 
the  concentration  of  free  carbon  dioxide,  the 
proportion  of  carbonate  to  bicarbonate,  or  the 
degree  of  alkaliidty  or  acidity,  since  these  may 
be  calculated  from  the  above  results  by  applying 
the  equilibrium   constants. — P.   Sodk. 

[Waier.l  Comparison  of  the  permamjanate  methods 
for  the  determination  of  required  o.ry(jen.  J.  H. 
Sachs.   J.  lud.  Eng.  ('hem.,  191C,  8,  404—400. 

CoMTAR-XTlVE  experiments  with  aqueous  solutions 
of  difTerent  organic  substances  showed  that  the 
method  of  Thresh,  in  which  oxidation  is  efTected 
iD  acid  solution  .at  37^  C,  is  most  satisfactory.  At 
higher  temperatures  comparable  results  are  ob- 
tained only  if  the  amount  of  permanganate  used 
for  oxidation  is  the  same  in  all  cases.  Oxidation 
in  alkaline  solution  proved  unsatisfa-ctory. — A.  S. 

Sea-tcater  :    The  iodide  and  iodate  contents  of . 

L.  W.   Winkler.      Z.  angew.   Chem.,    1916,   29, 
205—207. 

Water  from  the  Adriatic  in  the  vicinity  of  Fiume 
was  found  to  contain  no  trace  of  iodine  in  organic 
combination.  The  total  iodine  content  was  003S 
mgrm.  per  litre  ;  iodide-ions  were  present  to  the 
extent  of  OOOS  mgrm.  and  iodate  ions  amounted 
to  0041  mgrm.  per  litre.  The  excess  of  iodate 
in  the  surface  water  may  be  due  to  the  comb'jied 
influence  of  air  and  sunlight,  but  it  is  probable  that 
the  ratio  of  iodide  to  iodate  would  increase  with 
depth  without  perceptible  alteration  of  the  total 
iodine  present.  Iodide  was  determined  by 
treatment  with  nitrite  and  concentrated  hydro- 
chloric acid  and  extraction  with  carbon  tetra- 
chloride or  carlion  bisuli^hide,  the  colour  of  the 
final  total  extract  lieing  compared  with  that 
obtained  with  an  artificial  solution  of  similar 
composition  ami  of  known  iodate  content  treated 
in  a  similar  way.  The  iodate  was  estimated  in  a 
I  like  m.anuer,  after  reduction  with  arsenious  oxide 
in  hydrochloric  acid.  The  aiisence  of  organic 
iodine  was  proved  by  evaporating  the  water  to 
Jryness  with  the  purest  sodium  hydroxide,  care- 
fuUy  igniting  the  residue,  treating  with  distilled 


water,  and  adding  concentrated  sulphuric  acid. 
On  ajiplying  the  nitrite  test  to  the  clear  liqind, 
no  more  iodine  was  found  than  when  the  tot.al 
inorganic    iodine    was    detenuined. — E.  II.  T. 

Sewage  :     [Determination    of  J    oxi/qen    demand    of 

.     F.  W.  Bruckmiller.    .1.   Ind.  Eng.  Chem., 

1910,  8,  403—404. 

The  nitrate  method  (Lederer.  this  .T.,  1915,  731) 
is  recommended,  especially  for  field  work.  In- 
stead of  taking  a  number  of  samples  and  adding 
varying  quantities  of  nitrate  to  a  constant  quantity 
of  sewage,  using  for  the  determination  the  sample 
of  lowest  nitrate  content  which  remains  sweet 
and  free  from  sediment  after  incubation,  excess 
of  nitrate  and  0-4  c.c.  of  methylene  blue  (to 
indicate  excess  of  nitrate)  may  be  added  to  a  single 
250  c.c.  sample  of  sewage.  Comparative  experi- 
ments showed  that  equally  trustworthy  results 
are  obtained  in  this  way. — A.  S. 

Arsenic  [in  insecticides]  ;  Reduction  of  quingnevalent 
to    trivalent    arsenic    by    cuprous    chloride,    and 

determination    of by    distilkdion    as    arsenic 

trichloride.     R.  C.  Roark  .and  C.  C.  McDonnell. 
.1.  Ind.  Eng.  Chem.,  1910,  8,  327—331. 

Tests  with  various  reducing  agents  showed  that 
for  the  reduction  of  quinquevalent  arsenic  to  the 
trivalent  condition  in  hyclrochloric  acid  solution, 
cuprous  chloride  is  the  most  satisfactory  agent  ; 
only  incomplete  reduction  is  obt.ained  with  ferrous 
salts.  A  method  for  the  determination  of  arsenic, 
based  on  reduction  with  cuprous  chloride  and  sub- 
sequent distillation  of  the  aisenic  trichloride, 
gives  good  re.sults  in  presence  of  antimony,  lead, 
copper,  zinc,  iron,  and  calcium,  e.t/.,  in  the  analysis 
of  insecticides  such  as  lead  arsenate,  Paris  green, 
and  zinc  arsenite,  alone  or  together  wth  Bordeaux 
mixture.  A  quantity  of  the  sample  containing 
arsenic  equivalent  to  not  more  than  Oo  grm. 
ASjOj  is  treated  in  a  distilling  flask  with  100  c.c. 
of  hydrochloric  acid  of  sp.  gr.  1-19  and  5  grms. 
of  cuprous  chloride,  and  the  mixture  distilled,  the 
vapours  passing  through  a  well-cooled  condenser, 
and  then  through  three  flasks  cooled  with  ice- 
water,  the  first  containing  not  more  than  40  c.c.  of 
water,  the  second  100  c.c,  and  the  third  sufficient 
to  seal  the  inlet  tube.  When  the  liquid  in  the 
distilling  flask  is  concentrated  to  40  c.c,  a  further 
50  c.c.  of  hydrochloric  acid  is  added,  and  the 
liquid  again  distilled,  these  operations  being 
repeated  until  200  c.c.  of  acid  has  been  distilled. 
The  distillate  is  made  up  to  1  litre,  and  200  c.c. 
is  nearly  neutralised  with  sodium  or  potassium 
hydroxide,  excess  of  sodium  bicarbonate  added, 
and  the  arsenic  titrated  with  A^/20  iodine  solution 
using  starch  solution  as  indicator. — A.  S. 

Lime-sulphur    solutions  ;     Xew    methods    for    the 

analysis   of .       //.       Determination    of  poly 

[sulphide]  sulphur.    R.  51.  Chapin.    J.  Ind.  Eng. 
Chem.,  1916,  G,  339—341. 

The  method  depends  upon  the  conversion  of 
sodi\im  sulphite  into  thiosulphate  by  the  poly- 
sulphide  sulphur  : 

CaS..Sy  +yXajSO,  =CaS  +yNa,S,03. 
10  c.c.  of  a  solution  of  the  sample,  containing 
1-5 — 2%  of  sulphide-sulphur,  is  mixed  with 
10  c.c.  of  a  freshly  prepared  10%  solution  of 
anhydrous  sodium  sulphite  and  20  c.c.  of  A'/5 
ammoniacal  zinc  chloride  in  a  200  c.c.  flask,  the 
neck  of  the  flask  i?  rinsed  with  25  c.c.  of  water,  and 
the  mixture  is  heated  on  a  steam  bath  for  45 
mtas..  with  shaking,  and  rinsing  of  the  neck  of 
the  flask  with  hot  water,  at  intervals  of  about 
10  mins.  After  adding  20  c.c.  of  a  10%  sohition  of 
strontium  chloride  and  aUowing  to  stand  for  5 
mins..  the  precipitate  of  zinc  sulphide  and  stron- 
tium sulphite  is  filtered  off  and  washed,  and  the 
solution    cooled,    treated    with    0-5 — 1    c.c.    of    a 
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10  °o  solution  of  disodiiim  phosphato  1o  pi-poipitate 
the  oxress  of  strontiuiu.  dihiteil  to  2.")0  i-.o.,  and 
tilter«l  t)vro>ii;h  .i  ilry  paper  into  a  dry  llosk, 
the  (irst  20  i-io.  beint:  rejected.  200  c.r.  of  the 
filtrato  is  made  slishliy  acid  to  methyl  red  with  a 
10  "u  solution  of  tartaric  jwid,  and  the  thiosulphate 
titrated  with  .V  10  iodine.  The  titration  liijui'e 
is  coiTecteil  b>  deducting  01  c.c.  and  uuiltiplyiujr  , 
the  remainder  by  1-25.  and  then  liy  snbtniiting 
the  thiosulphate"  figure  of  the  oriuiniil  sjimple, 
the  polysul'^hide  sulphur  figure  is  obtained,  i.e.. 
the  number  of  c.r.  t.f  .V  10  iodine  ecpiivalent  to 
the  polysulphide  sulphur  in  10  c.c.  of  the  diluted 
lime-suiphur  solution.  The  thiosulphate  in  the 
original  sample  is  preferably  determined  by  adding  • 
10  c.c.  of  the  ililuted  Imie-sulphnr  solution  to 
20  c.c.  of  -Y/o  anuiioniacal  zinc  chloride  solution,  [ 
diluting  to  about  75  c.c.  heating  for  HO  mins.  ou 
the  steam  bath,  filtering,  adding  about  1  grm.  of 
potas.sium  iodide  to  the  solution,  making  slightly 
acid  to  methyl  red  with  tartiiric  .acid,  and  titrating 
with  iodine.  "  (See  also  this  J.,  1910,  480.) — A.  S. 

Complete    solubilHy    curre    of   calcitini    carbonate. 
Johnston  and  Williamson.     See  VII.  I 

Patents. 

Seira/fe-disposal  means.  [Eleciroli/tic  fiUcr.'\  J.  W. 
Roche,  A-ssignor  to  J.  G.  Kellev,  jun.,  Hornell, 
X.Y.,  and  C\  A.  Hager.  Perrvsburg.  N.Y.  U.S. 
Pat.  1.182,310,  May  9,  1910.  liate  of  appl., 
Aug.  18,  1913.  ! 

Filter  walls  are  placed  between  a  sewage  reservoir  • 
and   a   basin,   the  walls    being   composed  of  two 
series    of   spaced   slats    with   metallic    screens   on 
either  side.     Carbon  is  placed  in  the  spaces  between   i 
the  slats  and  sand  between  the  two  series  of  slats. 
Electrolytic  action  is  thus  set  up  in  the  filter. 

— \V.  P.  S. 

Raising  or  removing  liquid  and  other  fluid  matter 

[seicage,  etc.] ;    Apparatus  for .      J.   Stone 

and  Co.,   Ltd.,  Deptford.   and  W.   S.   Parsons, 
Grove  Park,  Kent.  Eng.  Pat.  6811,  iMay  6,  1915. 


XX.— ORGANIC    PRODUCTS;      MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Solanaceoux  drugs  [Hyoscya7nu8  muticus  and  Datura 
Stramotxium]  from.  Africa.  Bull.  Imp.  Inst.,  1916, 
14,  21—27. 

The  following  percentages  of  total  alkaloid, 
calculated  ou  the  dry  material,  were  found  in 
samples  of  African  solanaceous  drugs  : — Uyos- 
cyamus  muticus.  Linn.,  from  Sudan,  mixed  leaves 
and  stem,  0-77%.  Datura  Stramonium,  from 
Eg\-pt,  stems  and  fruits,  0-138%  ;  leaves,  0-32%. 
From  Sudan,  mixed  stems,  leaves,  and  fruits, 
013%;  seeds,  0096%.  From  South  Africa, 
leaves,  0  54%. — T.  C. 

Damasceyitne ;     A    new    synthesis    of .        A. 

Kaufmann  and   E.    Rothlin.      Ber.,    1910,    49, 
578 — 584. 

8-Hydroxyquinoline  on  treatment  with 
methyl  sulphate  is  converted  into  8-methoxy- 
quinoline,  m.pt.  48=' — 47°  C.  This  substance  forms 
an  additive  product,  8-methoxyquinoline  metliyl- 
sulphomethylate.  with  1  mol.  of  dimethyl  sulphate, 
the  same  product  hieing  also  formed  by  the  action 
of  2  mols.  of  dimethyl  sulphate  on  the  sodium 
derivative  of  8-hydroxyquinoline.  On  oxidising 
this  additive  compound  with  neutral,  aqueous  4% 
potassium  permanganate  solution,  it  is  converted 
in  good  vield  into  fomiyldamascenic  acid, 
CH,O.C,H,(COOn).N(CH3)CUO,  m.pt.  194°— 
195' C,  which  crystallises  from  alcohol  in  hard, 
colourless  prisms,  and  on  heating  with  liydrochloric 
acid  is  converted  into  the  hydrochloride  of 
damascenic  acid,  m.pt.  206 — 207 '^C.     The  latter, 


when  esterified  with  methyl  alcohol  and  h\dro- 
chloric  acid,  vields  damascenine.  m.pt.  24' — 25°  C. 

— T.  0. 


Isobcbrcrinc  ;    Dcmiilii/lation  of - 


.  1\1.  Siholtz. 
Arch.  Pharm..  1910.  253,  022-028.  Z.  angew. 
Chem.,  1910,  29,  Rof.,  253. 

If  isobobecrine  (this  J..  1915,  080)  be  heated  with 
concentrated  hydrochloric  acid,  its  muthoxyl 
gixjup  is  eliminated,  and  a  crystalline  alkaloid, 
isobebeoridine,  C,,H,jO(0]I)oN.t'H3,  is  produced, 
which  melts  at  238  — 210^  ('.,  and  responds  to  the 
colour  reactions  of  catechol.  Like  isobebecrine, 
it  is  dextro-rotatory  in  pyridine  solution. — A.  S. 

South  African  drugs  and  poisonous  plants.     Bull. 
Imp.  Inst.,   1910,  14,  27 — 37. 

A  BRIEF  review  is  given  of  the  residts  of  the 
examination  of  a  number  of  plant  products  from 
South  ^Vfrica,  including  Senecio  latifolius,  D.C., 
Acokantheru  venenata,  G.  Don.,  Strycknos  lien- 
ningsii,  Gilg.,  Barosma  venunta.  Eckl.  et  Zeyh., 
and  Kampferia  Ethelce,  J.  M.  Wood  (see  this 
J.,  1909.  325;  1914.  1222  ;  1915,  511.  570,  571). 
The  bulbs  of  Ornithoglosswn  glaucum,  SalLsb., 
"  Cape  Slangkop,"  a  plant  which  causes  cattle 
poLsoidng  contain  a  bitter  substance  of  a  glucosidic 
nature,  not  yet  Lsolated  in  a  pure  state,  which  has 
an  intensely  poisonous  action  typical  of  the 
digitalis  group  of  hearts  poisons.  Ilomeria  pallida. 
Baker,  which  occiu's  commonly  in  the  Transvaal 
and  is  saiil  to  cause  mucli  lo.ss  of  cattle  liy  poison- 
ing, contains  an  alkaloid  which  has  not  yet  been 
fully  investigated.  Crolalaria  Burkeana,  Benth., 
which  causes  the  disease  of  stock  known  as  "  stiff- 
sickness,"  contains  traces  of  an  alkaloid  devoid  of 
physiological  activity  and  a  number  of  amorphous 
jiroducts  of  indefinite  character  which  h.ave  not 
yet  been  fully  investigated.  Chailletia  cymosa, 
ilook.  (Dichapctalum  cymosum.  Hook.),  known 
as  "  gift-blad  "  or  "  gift-blaar,"  which  causes 
mu<'h  loss  of  stock  in  the  Transvaal  and  in 
Bechuanaland,  was  found  to  contain  two  resins, 
one  readily  soluble  and  one  sparingly  soluble  in 
alcohol  and  both  poisonous  to  animals.  No 
poisonous  alkaloiil  was  ilctected.  The  roots  of 
Meseinbryanthemin}i  Mahoni.  N.  E.  Br.,  used  by  the 
natives  of  the  Transvaal  to  prepare  an  intoxicating 
beverage  calleil  "  khadi  "  and  1)5'  white  people  as 
a  substitute  for  yeast  in  bread-making,  were 
found  to  contain  oxalates  equivalent  to  about  3% 
of  oxalic  acid,  but  no  glucosides  or  alkaloid. 
The  organisms  present  capable  of  producing 
fennentation  were  a  yeast  (Torula).  Mucnr  vreclus, 
Aspergillus  oryza'.  and  Aspcryillus  nigcr,  the 
latter  mould  producing  a  large  amount  of  oxalic 
acid  when  grown  on  sugar  solution. — T.  C. 

Sandahcood,  its  assay,  yield  of  oil,  and  changes  in 
the  oil  during  distillation.  C.  H.  Briggs.  J. 
Ind.  Eng.  Chem.,  1910,  8,  128—129. 

The  following  method  proved  satisfactory  for  the 
determination  of  essential  oil  in  small  samples  of 
sandalwood  : — 100    grms.    of    the    finely     ground 
sample    is    extracted    with     ether    in    a    Soxhlet   I 
apparatus,    the     ether    is    evaporated     from    the   ' 
extract  on  a  steam  bath  with  the  aid  of  a  current  ] 
of  air.  and  the  residue  is  mixed  with  35  c.c.  of 
glycerin  and  distilled  in  vacuo  until  25  c.c.  of  the 
glycerin  has  passed  over.     The  distillate  is  mixed    ; 
with  25  c.c.  of  water,  extracted  with  three  25  c.c. 
portions  of  chloroform,  the  extract  evaporated  in   | 
a  tared  dish  on  the  water-bath  with  the  aid  of  a   | 
current  of  air,  and  the  residue  dried  over  sulphunc   I 
acid  in  a   vacuum  desiccator,  and  weighed.     In 
twelve  .samples  of  .sandalwood  obtained  from  the 
Government   of   jNIv.sore   Province,    India,   the   oil 
content    vaiied    )ictween   3-5  and  8-3%.     The   oil 
recovered  by  extraction  had  an  optical  rotatioD  of 
at  least  — 18°  and  was  readily  soluble  in  5  vols,  of 
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70°o  ahiilml  ,it  25°  C,  whereas  oil  ohhiineii  from 
the  same  wood  liy  steam  distillation  required  more 
than  5  vols,  of  70  °o  alcohol,  and  had  an  optical 
ii>tatioii  of  — 14°  or  less.  Experiments  indicated 
that  these  dilVerence.s  are  due  to  chanjios  in  the 
oil  caused  l>y  prolonged  contact  with  boiUng 
water. — A.  S. 


Limoucnc  ;  Oxidation  of 
and  U.  -Vdam 


-  by  ozone.    C.  Harries 
Ber.,   1!)1(>,   49,   1034—1036. 


LiMONKNK  on  oxidation  with  concentrated  ozone 
in  glacial  acetic  acid  solution  is  converted  into 
linionene  diozonide.  which  on  oxidation  with  a 
mixture  of  chromic  and  acetic  acids  or  on 
heating  with  potassium  hydroxide  solution  is 
converted  into  diacetylvaleric  acid.  This  is 
obtained  as  a  viscid  syrup  ;  on  esterification  it 
loses  water,  forming  a  keto-ester,  which  gives  a 
crystalline  seniicarhazone.  m-iJt.  173° — 174°  C, 
and  phenylhydrazone,  m.pt.  135°  C. — T.  C. 

Phenols  u-Uli  unsalurated  side,  chains  ;  Oxidation  of 

xcHh    ozone.     C.    Harries    and    H.    Adam.- 

Ber..  1916,  49,  1020—1034.  (See  also  this  J., 
1915.  573.) 
EuGEXoi.  methyl  ether  treated  with  ozone  in 
ethyl  acetate  solution  is  converted  into  an  oily 
ozonide,  which  on  reduction  ^vith  zinc  dust  and 
acetic  acid  is  converted  into  homovanUlin  methyl 
ether  :  after  rectification  this  forms  a  pale-vellow 
liquid,  b.pt.  121°  C.  at  0-3— 0-4  mm.,  sp.gr.  1-155 
at  20"''20°C.,  which  5ias  a  faint  vanillin-Uke 
smell,  is  slightly  soluble  in  water  and  forms  a 
crystalhne  semicarbazone  and  j>-nitrophenylhydr- 
azone.  Safrol  by  similar  treatment  is  converted 
into  homopiperonyl  aldehyde,  which  is  a  fairly 
luoliUe.  abuost  colourless  liquid,  somewhat  soluble 
in  cold  water,  b.pt.  about  137°  C.  at  10  mm., 
which  shows  no  tendency  to  crystallise  and  hence 
is  not  identical  Nvitli  the  homopiperonylalde  hyde 
described  by  .Senimler  (Ber.,  1908.  41,  2751). 
Chavicol  methyl  ether  similarly  oxidised  with 
ozone  and  the  ozonide  reduced  with  zinc  dust  and 
acetic  acid  is  converted  into  homo-anisaldehyde. 
a  colourless  oil.  b.pt.  78° — 79°  C.  at  1-4  to  1-5 
nmi.,  whilst  myristicin  and  apiol  are  not  con- 
verted by*  ozone  directly  into  ozonides  but  into 
indefinite  substances  containing  ozone  attached 
directly  to  the  benzene  nucleus. — T.  C. 


Yeast      nucleic     acid;      Hydrolysis      of,- 


ivith 
ammonia.  W.  Jones  and  H.  C.  Germanu.  J. 
Biol.  Chem.,  1916,  25,  93-102. 
There  is  no  evidence  that  a  trinucleotide  can  be 
produced  from  yeast  nucleic  acid  either  by  the 
action  of  enzymes  or  by  hydrolysis  vritb.  ammonia 
(see  Thannhauser  and  Dorfmiiiler,  this  J..  1916, 
03).  Experiments  made  by  the  authors  show- 
that,  when  hydi'olysed  \vith  enzj-mes  or  ammonia, 
yeast  nucleic  acid  is  first  decomposed  into  two 
dinucleotides,  one  of  which  contains  the  adenine 
and  uracil  groups  wliilst  the  other  contains  the 
guanine  and  cytosine  groups.  The  former  is 
comparatively  stable  hut  the  latter  readily  under- 
goes hydixilysis.  yielding  the  component  mono- 
neucleotides.  This  decomposition  occui-s  to  a 
con.sideralile  extent  when  yeast  nucleic  acid  is 
heated  at  115°  C.  for  an  hour  or  two  with  2-5% 
ammonia,  and  to  a  much  greater  extent  at  125°  C. 
At  the  latter  temperature  the  products  begin  to 
lose  phosphoric  acid  and  nucleosides  are  formed. 
At  145"  C.  aU  the  phosphoric  acid  is  set  free  and 
the  formation  of  nucleosides  is  complete. — W.  P.  S. 

i      Glycerol  and  alcohols  and  acids  of  the  carbohydrate 

series  ;  Detection  of  small  quantities  of .     C. 

Xeuberg    and    J.    A.    JIandel.      Z.    Ver.    dents. 
Zucker-Ind..    1910,    4 — S.     Z.    angew.     Chem., 
1916.  29,  Ref..  251. 
A  -V/ 1   alkaline  solution   of  sodium  hypochlorite 
oxidises  glycerol,   in   dilute   aqueous   solution  at 


the  boiling  point,  almost  instantaneously  to 
glycero.se,  which  can  be  x-ecogniscd  by  means  of 
its  reducing  power,  or,  better,  Ijy  its  colour 
reaction  with  orcinol  ;  2  c.c.  of  01%  solution  of 
glycerol  can  be  detected  in  this  way.  Calcium 
glycerol) hosphate,  ^^d  homologues  of  gljxerol  and 
their  carboxylic  acids  react  in  a  similar  manner. 
The  hexonic  acids,  rf-gluco.saminic  acid,  d-glucos- 
amine  hydrochloride,  dextrose,  d-mannose,  and 
rf-galactose  all  give  a  positive  reaction  with 
orcinol,  as  also,  under  certain  conditions,  do  the 
alcohols,  erythrit^)l,  adonitol,  Z-aral)itol,  (/-mannitol, 
d-sorbitol,  dulcitol,  and  ethyleneglycol. — A  8.. 

Colour  reactions  of    C^-suf/ars    and    melhylglyoxal. 
Neuberg.     See  XVII. 

Separation  of  autogenous  and  added  hydrocyanic  acid 
from  certain  plant  tissues,  and  its  disappearance 
durinrj  maceration.  Alsberg  and  Black.  6'ee  X1X.A. 

Cyano/jenesis  in  plant.  Studies  on  Tridens  flavus 
(tall  red  top).  Viehoever  and  others.    See  XIX.^. 

P.\TE.VTS. 

Tobacco  ;    Revioval  of  nicotine  from .     K.  W- 

Goadby,  London.  Eng.  Pat.  7071,  May  11,  1915- 
ToB.\cco  is  partial!}'  deprived  of  its  nicotine  by 
heating  it  to  about  00°  C.  under  a  vacuum  of 
about  20  in.  of  mercury,  and  allowing  a  small 
quantity  of  warm  dry  air  to  pass  over  it.  The 
products  removed  from  it  may  be  condensed  and 
e-stimated  from  time  to  time.  The  apparatus 
consists  of  a  ghvss  or  porcelain  vessel  heated 
electrically  and  kept  at  a  constant  temperature 
by  a  thermostat,  warm  dry  air  being  adnaitted  at 
one  end  and  drawn  off  at  the  other  end  by  a 
vacuum  pump  connected  to  a  condenser.  The 
requisite  moisture  is  restored  to  the  tobacco  in  a 
second  vessel,  through  which  moist  air  is  passed 
at  a  lower  temperature  and  higher  pressure  than 
in  the  first  vessel.  About  80%  of  the  nicotine 
and  some  free  ammonia  is  removed  by  the  process, 
without  substantially  affecting  the  quaUty  and 
flavour  of  the  tobacco. — F.  Sp. 

Secretin ;     Method    of    stabilising .        J.     W. 

Beveridge.  Assignor  to  A.  A.  Thomas,  New 
York.  U.S.  Pat^  1.181,424,  Mav  2,  1916.  Date 
of  appl..  May  0.  1914. 
Segrettn  is  produced  in  a  stable  form  by  digesting 
the  epitheUal  cells  of  intestinal  mucosa  lining  the 
duodenal  tract  of  a  lower  animal,  with  a  hot  acid 
solution  {e.g..  01  to  0-8%  hydrochloric  acid) 
below  its  boiling  point,  and  filtering.  To  the  clear 
filtrate,  which  contains  acti\-e  secretin  chemically 
adapted  to  the  hunaan  system,  is  added  a  substance. 
e.g.,  blood  serum,  to  aid  the  activating  power  of 
the  secretin. — F.  .Sr. 

Chlorine    derivatives    of    aliphatic     hydrocarbons; 

Saponification   of .       [Preparation   of  methyl 

alcohol]  E.  Szarva-sv,  Budapest.  U.S.  Pat. 
1,181,697,  May  2,  1916.  Dateof  appl.,Nov.2,19]5. 
Chloro-derivatives  of  aliphatic  hydrocarbons, 
e.g.,  methyl  chloride,  are  saponified  by  heating 
them  (c.!7..'to  140°  C.)  under  pressure  (e.g.,  20 — 24 
atmos.)  with  an  alkaline  solution,  the  interior 
surtace  of  the  vessel  being  coated  with  a  fUm  of 
the  reacting  liquids  by  rotating  the  vessel. — F.  Sp. 

S-Methylbutinol,    its    homologues    and    analogues ; 

Preparation    cf .        Farbenfabr.     vorm.    F. 

Baver  und  Co.   Ger.  Pat.  291,185,  Mar.  24,  1914. 

Addition  to  Ger.  Pat.  280.226  (this  J..  1915,  378). 
By  the  action  of  acetylene  on  acetone  (or  its 
homologues  or  analogues)  in  presence  of  alkali 
ethoxide  a  mixture  of  3-methylbutmol  and 
alcohol  is  obtained.  It  is  shaken  with  concen- 
trated sodium  hvdroxide  solution  whilst  cooled 
with  ice  water,  and  the  crystalhne  alcoholate  of 
3-methylbutinol  which  separates  is  dissolved  in 
water,  the  solution  cooled  with  ice,  saturated  with 
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carbon  ilioside,  and  extracts!  with  ether.  The 
ether  sohitiou  is  dritnl  with  sodium  carl>onate  and 
distilled  to  rei-over  first  the  ether  and  then  :{-methyl- 
butinol. — A.  S. 

lHydr]oxyphcttyl(iuinoUnedicarbojryUc  acid  and 
process  ofntaking  same.  R.  .Sohwabe.  Assignor  to 
Farbw.  vorni.  ileister.  Lii'ius.  u.  Briining, 
Hochst.  Oomianv.  r.S.  Pat.  1.181,185,  May  2, 
191G.    Pate  of  appl..  Dec.  4.  1914. 

See  Eng.  Tat.  22.S28  of  1914  ;   this  J.,  1915,  889. 

Tartaric    acids    or    their    compoxnids  ;     Process    of 

making .       M.    Vavgouny.    Berkeley,    Cal., 

Assignor  to  Koval  Bakinsr  Powder  Co.  U.S.  Pat. 
l,18i.o.55,May  2.1910.Date  of  appL.July  21 ,1910. 

See  Ft.  Pat.  455,972  of  1912  ;   this  J.,  1913,  959. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Silver  chloride  and  bromide  ;  Effect  of  light  on  solid 
.   R.  Lorenz  and  K.  Hiege.   Z.  anorg.  Chein., 

1915.  92,  27—34.  J.  Chem.  Soc,  1910,  110, 
ii.,  207. 

CoLLOii>.\L  metallic  '•  fogs  "  are  usually  prepared 
by  fusing  salts  i!i  contact  \\ith  the  corresponding 
metals.  The  silver  halides  also  form  fogs  when 
the  solid  salts  are  exposed  to  light.  Optically 
clear  crj-stals  of  silver  oldoride  and  bi"omide 
become  more  or  less  opaque  and  dark  in  colour 
when  exposed  to  a  beam  of  hght.  but  remain  at 
first  optically  dear,  the  beam  being  in^•isil)le. 
Later,  the  surfat-e  at  which  the  beam  enters 
becomes  brown,  and  particles,  visible  in  the 
ultramicroscope.  are  formed.  The  particles  grow 
rapidly,  and  will  continue  to  grow  if  the  crystal 
is  removed  from  the  light  and  heated  at  350°  C. 
Heating  in  the  absence  of  light  does  not  produce 
particles.  Tlie  growth  of  the  particles  is  accom- 
panied by  a  diminution  of  the  coloration  in  their 
immediate  neighbourhood.  The  elTect  is  evidently 
due  to  the  separation  of  metallic  silver  in  a  colloidal 
form,  growing  in  size  as  the  illumination  is  con- 
tinued. These  facts  strongly  support  the  view 
that  the  latent  photographic  image  consists  of 
colloidal  silver  in  ultramicroscopie  form. 

Colloid  chemistry  and  photography.  Llippo-Cramer. 
KoUoid-Zeits..  1915,  17,105,  135.     Chem.-Zeit., 

1916,  40,   Rep..   171. 

(a)  Resins  in  collodion  films.  A  collodion-sLlver 
bromide  emulsion,  suitable  for  use  only  in  the 
wet  plate  process,  is  made  suitable  for  dry  plates 
by  addition  of  5%  of  a  10  °(,  alcohohc  solution  of 
resin.  Colophony,  shellac,  gum  elemi,  turpentine 
oil,  and  especially  Canada  balsam  act  in  the  same 
way,  but  camphor  only  sUghtly.  These  additions 
do  not  improve  the  keeping  qualities  of  the  plate, 
which  fogs  in  a  few  days.  (B)  Effect  of  grain  surface. 
Graitdess  gelatin-silver  bromide  plates,  inapregnated 
with  nitrite,  are,  after  exposure,  treated  with  a 
5  %  solution  of  ammonium  molybdate.  Subsequent 
chemical  development  is  very  sUghtly  affected, 
while  physical  development  is  strongly  re.stnained. 
(c)  Pseudo-solarisation  with  thiourea.  Treatment  of 
exposed  silver  bromide  plates  with  01  %  thiourea 
solution  accelerates  subsequent  development  with 
slow  developers  Vjut  restrains  the  action  of  rapid 
metol  developers.  Also  physical  development 
with  an  acid  metol  silver  developer  is  more  rapid. 
With  prolonged  development  pseudo-solarisation 
appears  to  about  the  same  extent  in  all  cases. 

— B.  V.  S. 
Patent. 
Photographic     developers;      Manufacture     of . 

Elektrochem.     Werke     Ges.,     Berhn,     and     O. 

Dreibrodt  and  H.  Rohler,  Bitterfeld,  Germany. 

En«.   Pat.   14,714,   Oct.   18,   1015.     Under  Int. 

Conv.,  Oct.  3,  1914. 
See  Ger.  Pat.  286,727  of  1914  ;  this  J.,  1916,  199. 


XXn.— EXPLOSIVES ;    MATCHES. 

Guncolton  ;     Pajiid    method   for   tlir   d'Irrniinalion 
of  .loluhle  nitrocellulose  in .    11.  C.  ilallinson. 


of  .11 

J.  1 


Five  ki'uis.  of  the  guncotton  (or  2  gnus,  if  the 
anunint  of  soluble  nitrocellulose  is  known  to  bo 
25 "„  or  hiirher)  is  treated  with  200  c.c.  of  cther- 
alcoliol  in  a  graduated  cylinder,  which  is  then 
shaken  mechanically  for  about  1  hour.  After 
allowing  to  settle,  50  c.c.  of  the  supernatant 
liquid  is  transferred  to  a  porcelain  dish  and 
treated  with  500  c.c.  of  water  at  about  75^ — 80"  C. 
The  precipitated  nitrocellulose  is  submerged  by 
means  of  a  glass  i-od  to  expel  the  last  traces  of 
solvent,  and  if  it  forms  a  coherent  mass,  it  is 
transferred  to  a  piece  of  filter-paper  resting  on 
absorbent  material. moistened  «ith  aliohol,  partially 
dried  livpressinj;  between  filter  paper,  aiul  thencom- 
pletely"dried  in  an  oven  at  100°  F.  (70  C).  If  the 
prciipitate  is  not  coherent,  it  is  collected  on  a 
double  filter,  of  which  one  paper  has  l)cen  counter- 
poistKl  against  the  other,  or  in  a  tared  Gooch 
crucible.  The  method  is  much  quicker  than  the 
British  Government  process  in  which  a  known 
volume  of  the  ether-alcohol  solution  is  evaporated, 
an<i  it  gives  somewhat  lower  and  more  accurate 
results,  since  it  is  very  ditlicult  to  remove  the 
last  traces  of  solvent  by  evaporation. — A.  S. 

XXm.— ANALYSIS. 

Tin   group;    Separatixtn  of  the  melals  of  the . 

.T.  ".M.  Welch  and  H.  C.  P.   Weber.     .T.  Amer. 

Clum.  .Soc,  1910.  38,  1011—1010. 
The  mixed  sulphides  of  the  copper  group  are 
treated  A\ith  ammonium  polysulphide  solution 
containing  5  °ij  of  caustic  soda,  which  has  no 
effect  on  the  sulphides  of  mercury  aud  copper,  and 
the  sulphides  of  arsenic,  antimony,  and  tin, 
reprecipitated  from  the  filtered  solution,  are  super- 
ficially dried,  by  suction  or  with  filter  paper,  and 
heated  for  10  minutes  on  the  water-bath  with  1 0  c.c. 
of  hydrocliloric  acid  of  sp.  gr.  1-2.  The  residual 
arsenic  sulphide  is  examined  in  the  usual  way, 
and  the  filtrate,  diluted  to  70  c.c,  is  .satux-ated 
with  hydrogen  sulphide  ;  antimony  and  tin  are 
thereby  thrown  down  together,  wlieu  both  are 
present,  as  a  characteristic  brown  precipitate 
(possil)ly  a  thioantinionite  of  tin),  the  colour  of 
which,  within  rather  wide  limits,  is  a  relialile 
indication  of  the  presence  of  the  two  metals 
Excess  of  hydrogen  sulphide  is  expelled  by  heating, 
5  cc  of  3"o  hydrogen  peroxide  solution  is  intro- 
duced, and  heating  is  continued  until  the  precipi- 
tate has  redissolved,  or  solution  may  be  effected 
by  simply  evaporating  thn  mixture,  without 
hydrdjjen  peroxide,  or  by  adding  a  few  drops  of 
bromine  water.  Five  to  ten  grms.  of  oxalic  acid 
is  then  added,  and  the  solution,  whilst  cooling,  is 
.saturated  with  hydrogen  sulphide.  Antimony 
is  thus  precipitated  as  a  bright  red  sulphide,  and 
tin  is  detected  in  the  filtrate  by  boiling  with 
1 — 2  grms.  of  fcranulated  lead  for  2 — 3  minutes, 
cooling,  and  filtering  into  mercuric  chloride 
solution. — F.   SciDX. 


Hydrofluoric  acid  ;    Use  of  - 


in  the  separation 

of  some  heavy  metals  from,  tin,  antimony,  tungsten, 

and  moli/hdcnum,  by  means  of  the  electric  current. 

L.   W.   .NIcCav  and   N.   H.   Furman.     J.  Amer. 

Chem.  .Soc,  1910,  38,  040— {)52. 

Mc:C.\Y  has  previously  shown  that  from  a  nitro- 

hydrofluoric   acid   solution   of   copper,    lead,   tin, 

and  antimony,  the  last  two  metals  being  in  the 

higher    state    of    oxidation,    the    ele<-trir'    cun-ent 

precipitates  the  copper  and  lead  only,  the  former 

at   the    cathode,    the    latter    as    i)ei\)xidc   at  the 

anode  (this  J.,   1914,   1117).     .Silver  and  mercury 

can    also    be    (piantitatively    separated    from   tin 

and    antimony    by    similar,  means.     The    silver 
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deposits  are  free  from  platinum,  but  mercury 
deposits,  like  those  of  copper,  contain  a  small 
quantity  which  is  left  as  a  Mack  powder  if  the 
deposits  are  subsequently  dissolved  in  nitric  acid, 
so  that  a  correction  can  lie  readily  made  In  iiitro- 
hydroduoric  acid  solutions,  tuni;sti<-  and  niolylidic 
acids  behave  like  stannic  and  antiim)uic  acids 
towards  the  electric  current,  and  the  authors  ^ive 
details  of  experuuents  in  \\hich  copper,  lejid, silver, 
or  mercury  was  quantitatively  separated  from 
tin,  antimony,  tungsten,  and  molyV)denum,  even 
when  these  were  all  present  together.  Lead 
peroxide  deposited  from  nitrohydrt)fluoric  acid 
solutions  contains  fluorine,  and  weighs  some 
menus,  more  than  the  calculated  amount :  it  is 
therefore  advisable  to  redissolve  the  washed  pre- 
cipitate by  reversing  the  current,  and  reprecipitate 
from  pure  nitric  .acid  solution,  or  if  greater  accuracy 
is  desired,  to  determine  the  le.ad  ;n  the  deposit  as 
sulphate    (toe.    cii.). — J.  H.  L. 


Fluorine  :    New   method   of  determining  ■ 
Hisiin.    Comptes  rend.,  1916,  162,  7f>l- 


F. 


ruomiM  nitrate  gives  with  fluorine  in  alkaline 
solutions,  made  slightly  acid  with  acetic  or  nitric 
acid,  a  gelatinous,  voluminous  precijjitate  of 
thorium  fluoride  (TliPj+lHiO).  which  settles 
rapidly.  A  Large  excess  of  the  reagent  is  necessary 
to  obtain  complete  precipita,tion.  and  it  is  best  to 
pour  off  the  supernatant  liquid  before  testing 
whether  all  the  fluorine  is  precipitated.  The 
precipitate  should  he  washed  by  decantition  as 
far  as  possible,  using  hot  water.  It  loses  one 
molecule  of  water  on  drying  at  100^  C.  .and  may 
be  weighed  after  drying.  Imt  it  is  better,  however, 
to  burn  the  filter  p.aper  and  to  convert  the  pre- 
■pitate  into  thorium  dioxide  by  strong  ignition, 
rtaiii  fluorides  insoluble  in  water  may  be  decom- 
posed by  fusing  in  a  platimmi  crucilVle  with  five 
parts  by  weight  ot  sorlium  carbonate,  and  after 
extracting  the  melt  with  \Aater,  acidifying  sUghtly 
mth  acetic  acid.  Calcium  fluoride  and  i  ryolite 
require  fusion  with  two  .and  a  lialf  parts  of  siUca 
and  six  parts  of  sodium  carbonate.  Details  are 
also  given  of  the  ti'eatment  required  for  decom- 
posing  silicates.  fluosiUcates,  and  fluoborates. 
The  amount  of  mineral  required  for  the  test  is 
only  0-2  to  0-3  grin,  when  the  amount  of  fluorine 
present  is  between  o  and  8  "o- — J-  B.  C.  K. 

Vanadium  ;  New  method  for  the  iodometric  deter- 
mination  of .     H.    Ditz   .and    Fr.    Bardach. 

Z.   anorg.    Chem..    1915,    93,    97.     ("hem.-Zeit., 
1916,  40,  Ref.,  ISl. 
QuiNQrEVALENT  Vanadium  can  be  rapidly  estim- 
ated in  the  cold  In-  use  of  the  followmg  reaction: 
V.0i-f2KBr  +  tiHCl=2VOCl,+Br,+2KCl+:!O. 
and    subsequent    addition    of    potassium    iodide, 
when  thehydriodic  acid  produced,  in  absence  of 
quinquevalent  vanadium,  is  without  action  od  the 
quadrivalent  vanadium.     To  25  e.c.  of  a  solution 
containing  .about  01  grm.  of  vanadium  are  .added 
10  e.c.  of   10  o,,  potassium   bromide  solution  .and 
10  e.c.   of   concentr.ated   hydrochloric  .acid  ;   after 
>— 10  mips,   the  volume  i's   made  up   to   1   litre, 
-0  CO.  of  5"(,  potassium  iodide  solution  added,  and 
he  solution  titrated  with  .V/20  thiosulphate. 

—  t.  W.  A. 

lulogens    in    organic    compounds :    Removal    and 

determinaiion  of by  catalytic  reduction.     M. 

Buschand  H.  Stove.  Ber..  1916,  49,  1063 — 1071. 
Organic  halogen  compounds  when  shaken  in 
wueous  or  m  alcohohc  solution  -ivith  paUadinised 
■■alcjum  carbonate  (prepared  bv  heating  an 
iqueons  suspension  of  freshlv-precipitated  calcium 
arbonate  with  palladous  chloride  sokition)  and 
Jcohohc  potash  in  a  current  of  purified  hvdrogen, 
■re  rapidly  .and  qtiantitativeiv  reduced,  with 
■bsorption  of  hydrogen  and  forniiition  of  the 
oorganic    halogen    s.alts.     The    method    can    be 


applied  to  the  quantitative  determination  of  the 
halogen  in  organic  halogen  compounds  by  taking 
about  0-2  grm.  of  the  substance  .and  after  complete 
reduction  (slio\\ii  by  the  ccsKition  of  hyih'ogen 
absoi-ption)  determining  the  amount  of  halogen 
salt  by  precipitation  witli  silver  lutrate.  The 
results  so  obtained  for  a  large  number  of  com- 
pounds are  t.abidated.— T.  C. 

Halogens  ;  Detection  and  determination  of - 


organ  ic  compound.''.  T.  Drogin  and  M.  A.  Rosanoff 
J.  Aiuer.  Chem.  Soc.  1910,  38,  711 — 716. 
Tm?  modifications  of  Step.auoff's  method  (this  J., 
1907.  35)  proposed  by  Bacon  (this  .1..  1909,  164) 
and  JIaryott  (this  J..  1911,  14)  are  untrustworthy, 
but  the  following  new  modification  of  Bacon's 
procedure  gave  uniformly  excellent  results  in  64 
analyses  ot  ll  siibst.ancesof  various  types,  including 
hexachlorobenzene.  The  reagents  re(|uired  are  : — 
absolute  .alcohol  redistilled  from  sodivim  (10  grms. 
per  Utre),  preferably  in  a  current  of  hydrogen  ; 
metallic  sodium  free  from  halogens  (if  not  quite 
free  the  necessary  correction  should  be  determined 
on  a  10  grm.  sample),  cut  into  cle.an  pieces  of 
known  weight  and  stored  in  kerosene  ;  pure  dilvite 
nitric  acid  (1  :  3)  ;  .V/15  silver  nitrate  and 
ammonium  thiocyanate  solutions  ;  ferric  indicator 
prepared  by  .adding  concentrated  nitric  acid  to  a. 
nearly  s,aturated  solution  of  ferric  ammonium  alum 
untU  the  colour  has  changed  from  red  to  straw- 
yellow.  The  substance  to  be  an.alysed  (0-2 — 0-3 
grm.)  is  dissolved  in  alcohol  in  a  300  e.c.  Kjeldahl 
flask  .attached  to  a  reflux  condenser,  and  the  sodium 
is  added  in  small  pieces  over  a  period  of  aliout 
30  mins.,  during  the  latter  half  of  which  the  liquid 
should  be  gently  heated  to  assist  solution.  If 
tv  denote  the  weight  in  grms.  of  substance  taken, 
156  w,  68  ic,  or  44  w  e.c.  of  alcohol  and  21-5  w, 
9-4  ?c,  or  61  JO  grms.  of  sodium  should  be  used, 
according  as  the  substance  contains  chlorine, 
bromine,  or  iodine  respectively.  After  all  the 
sodium  h.as  been  added  the  liquid  is  lioiled  for  an 
hour  and  shaken  occasionally.  If  a  small  quantity 
of  sodium  remains  undissohed  it  is  unmaterial. 
The  liquid  is  cooled  and  1  e.c.  portions  of  water 
are  added  through  the  condenser  so  long  as 
vigorous  action  ensues.  Carbonisation  sometimes 
occurs  but  this  does  not  matter.  The  liquid, 
dUuted  to  about  250  e.c.,  is  cautiously  acidified 
with  the  nitric  acid  reagent  and  continuously 
cooled  meanwhile  ;  if  iodine  is  present  ice  cooling 
is  necessary  and  much  more  dilute  acid  must 
be  used.  The  acidified  hquid  is  treated  with  a 
known  volume  of  iV/15  silver  nitrate  solution, 
about  3 — 4  e.c.  in  excess  of  that  required  to 
precipitate  all  the  halogen.  The  precipitate  is 
filtered  off.  the  filtrate  is  iiin  into  a  large  porcelain 
dish,  and  after  addition  of  10  e.c.  of  the  ferric 
indicator  the  excess  of  silver  is  determined  by 
titrating  with  A'  '15  thiocyanate  solution  until  a 
faint  pink  colour  appears. 

For  the  detection  of  halogens  in  organic  sub- 
st.ances  a  few  mgnns.  may  be  dissolved  in  1  e.c. 
of  pure  absolute  alcohol.  A  few  bright  pieces 
of  sodium  .are  thrown  one  .at  a  time  into  the 
liquid,  which  is  finally  warmed  gently.  .After 
cooling,  the  liquid  is  aciflified  ^vith  dilute  nitric 
acid,  filtered  if  necessary,  and  tested  with  about 
10  drops  of  A'' '15  silver  nitrate  solution.  The 
test  is  extremely  sensitive,  especially  if  accom- 
panied by  a  blank. — J.  H.  L. 

Distilling  flask;  New  form  of together  with  a 

note  on  ben::yl  benzoate.  Earl  of  Berkeley. 
Chem.  Soc.  Trans..  1916,  109,  520—523. 
For  distilling  Uquids  of  high  boiling  point,  a  flask 
of  silica  or  hard  glass  having  a  vacumn  jacket 
fused  on  round  the"  neck  and  upper  portion  of  the 
bulb,  after  the  manner  of  a  Dewar  flask,  is  recom- 
mended. With  this  apparatus,  it  was  possible, 
for  a  given  consumption  of  gas,  to  distil  four  times 
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the  quantity  of  benzyl  henzoate.  b.pt.  322°  C  that 
could   lie  obtainetl.   iiuder  otherwise  similar  con- 
ditions, from  an  oniinary  distillins;  flask.      In  the 
preparation  of  t>enzyl  benzoate  by  Olaisen's  method 
(Ber..  18ST.  20,  t>4li)  increased  yields  m-e  obtained 
when  care   is  taken   that    the'benzaldehyile  and 
benzyl    alcohol    are    dry    and    freshly    distilled. 
I'nder   these   conditions' 2 1    hours'   heatius;  on  a 
water  l>ati^  of  the  aldehyde  with  sodivim  benzoxide 
is  qwitesullicient  to  complete  the  react  ion. — G.  F.M. 
Method  for  testing  the  efficiency  of  boiler  scale  pre- 
ventives.     Benson   and   Hougen.     See  I. 
Determination     of    benzene,     toluene,     and    solvent 
naphtha    in    light    oils.       Wilson    and    Roberts. 
See  III. 
Analysis    of    acid    calcium    bisulphite    solutions. 
Hiigglund.     See  V. 

lodonietric  detennination  of  ihiocyanic  acid  and 
hydrogen  sulphide.  Treadwell  and  Mayr.  S^e  VII. 

Accurate  end  point  in  the  volumetric  determination 
of  sulphur  in  steel.     Zsoliiegner.     See  X. 

Simple  and  rapid  assay  of  lead.   Torossian.     See  X. 

Separation  of  lauric  and  myristic  acids  from  each 
other  and  from  mij-tures  of  other  fatty  acids. 
Jacobson  and  Holmes.     See  XII. 

Analysis  of  sulphonated  oils.     Oberfell.     See  XII. 

Direct  determination  of  the  rubber  in  a  cmnpound. 
Belflt.     See  XIV. 

Determination  of  barium  carbonate  and  sidphatc 
in  vulcanised  rubber  goods.    Txittlc.     See  XIV. 

Netc  method  for  the  determination  of  soil  acidity. 
Truog.     See  XVI. 

Netc  apparatus  for  the  determination  of  soil  car- 
bonates, and  new  methods  for  determitiation  of 
soil  acidity.     Truoe.     See  XVI. 

Determination  of  carbon  dio.ride  as  barium  carbonate 
applied  tn  the  Marr  method  for  determination  of 
soil  carbonates.     SchoUenberger.     See  XVI. 

Determination  of  carbon  in  the  organic  non-sugar 
constituent  of  saturation  (migar)  scums.  Stanek. 
See  XVII. 

Colour  reactions  of  C^-sugars  and  melhyhjlyoxal. 
Xeuberg.     See  XVII. 

Determination  of  tartaric  acid  in  wine.  &c.  Hart- 
mann  and  others.     .See  X\'III. 

Detection  of  methyl  alcohol.    Fendler.     See  XVIII. 

Comparison  of  methods  for  the  determination  of 
casein  in  milh.    Hersey.    See  XIX.\. 

Determination  of  monoaminodicarboxylic  acids  from 
proteins.  Andersen  and  Roed-iliiller.  .S'ee  XIXa. 

Separation  of  autogenous  and  added  hydrocyanic 
acid  from  certain  plant  tissues,  and  its  disappear- 
ance during  nuireration.  .iVlsberg  and  Black. 
,SVe  XIX.A. 

Analysis  of  non-alcoholic  lemon  and  orange  extracts. 
Redfern.     See  XIX.\. 

Aqucous   solutions   of  carbonic  acid.      Strohecker. 
.See  XIXb. 

Deiermination  of  carbonic  acid,  combined  and  free. 

in     solution,     parli'ularly     in     natural     waters. 

Johnston.     .See  XIXb. 
Comparison   of  the  permanganate  methods  for  the 

deiermination     of    required      oxygen      in     water 

analysis.     .Sachs.     .See  XIXb. 

Determination  of  oxygen  demand  of  sewage.  Bruck- 
miller.     .See-  XIXb. 

Reduction  of  guinquevalent  to  trirnlent  arsenic  by 
cuprous  chloride,  and  determination  of  arsenic 
[in  insecticides]  by  distillation  as  arsenic  tri- 
chloride.    Roark    and    .McUonnell.     .See    XIXb. 


.Veto  methods  for  the  analysis  of  lime-sulphur 
solutions.  Determination  of  the  polystilphidc 
sulphur.    Chapin.    See  XIXb. 

Sandalicood.  its  assay,  yield  of  oil.  and  changes  in 
the  oil  during  distillation.     Briggs.     See  XX. 

Hydrolysis   of  yeast    nucleic   acid    icith    ammonia. 
Jones  and  Oemiann.     See  XX. 

Detection  of  small  quantites  of  glycerol  and  alcoholn 
and  acids  of  the  carbohydrate  series.  Xeuberg  and 
JIandel.     See  XX. 

Rapid    determination    of    soluble    nitrocellulose    in 
guncolton        .Mallinson.       .See  XXII. 

Ekkata. 

Alkalimetric  detennination  of  certain  divalent  metal.-< 
as  phosphates.  W.  R.  Schoeller  and  A.  R. 
Powell  (this  Journal,  lillli.  (ioti).  I'nder  Cobalt. 
col.  2.  lines  10 — 1 1.  for  "'  the  boiling  continued  " 
rea<i  "  the  liquid  vigorously  stirred."  and  line  30, 
for  ■■  a  lilac  colour  is  given  to  the  liquid  "  read 
■•  the  precipitate  just  disappears." 

Patent. 

Gas-analysing  apparatus.  H.  K.  Jloore.  BerUn. 
X.II..  Assignor  to  ,1.  Quincv,  Boston,  Mass. 
r.S.  Pat.  1. 182.851.  Mav  9.  1916.  Dateof  appl.. 
Xov.  29,  1910. 

The  gaseous  mixture  to  be  analysed  is  drawn  into 
a  measuring  de\'ice  and  measured  at  atmospheri4 
pressure.  It  is  then  forcetl  through  an  absorbent 
by  liquid  displacement,  into  a  second  measurinj; 
device  where  the  residue  is  measured  at  atmos- 
pheric pressure.  This  device  comprises  a  floating; 
bell  «-ith  means  for  compensating  for  the  cliangi's 
of  Ijuovancv.  The  apparatus  is  operated  auto- 
mat ical'lv.—W.  F.  F. 
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Prohibited  exjiorts.    Amendments  in  and  .\ddition> 
to  List.     Order  in  Council.  May.  25,   1916. 

The  Proclamation  dated  the  10th  day  of  .May. 
19Ui  (see  this  J.,  lillti.  1)20).  is  amended  as  follows  : 
The  heading  "  (c)  .Sodium  carbonate  anil 
bicarbonate  "  is  replaced  by  the  headings  :— 
(c)  .Soilinm  bicarl)onate  ;  (B)  .Sodium  carbonate. 
The  following  headings  are  added  : — (c) 
Asphalt,  coal  tar;  (c)  Citric  acid;  (C)  Honey; 
(c)  Pitch,  coal  tar  :  (c)  Pitch,  rosin  :  (c)  Pit<h' 
wood  ;  (c)  Syrups  which  may  Ije  used  as  food  fotj 
m.an,  and  molasses  produced  from  cane  sugar.        > 


Books  Received. 

Tkan^-actions  of  the  Fauad.w  .Society.  \'oI.  XI 
Parts  2  and  3.  April.  19 1<>.  284  pages.  Price  bV* 
This  volume  contains  the  papers  read  at  thi 
meetings  of  the  .Societv  on  October  19th  ami 
December  8th.  1915  (see  this  J..  1915,  1089,  1094: 
1100  ;    19H5.  49,  .50,  51). 

Pl-KFIMEHY    AND    EsSENTlAI,    OiL    RECOKD.       VqI 

VII.  .Special  XlMBEii.  June  12.  1910.  Edite( 
by  J.  C.  I'.MXEY.  8.  .Searle  Street,  London.  \V.C| 
Price  Is.  (Id.  _      j 

This  nunilier  consists  of  a  list  of  the  varioa- 
plants  from  which  essential  oils  have  been  obtaiue<l 
together  with  the  habitat  and  part  used,  clue- 
constituents,  percentage  yield,  and  physicu 
charactei-s  of  the  oils  themselves.  References  t< 
literature  are  also  appended.  This  list,  which  con 
tains  some  1500  names,  arranged  hotanically  ir 
alphabetical  order,  should  prove  of  great  valU', 
to  all  those  who  have  to  deal  with  e-ssentlfll  oils, 
A  list  of  common  plant  names  with  their  botanica 
equivalents  is  appended. 
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|>ME  THEORETICAL  CONSIDERATIONS 
BEARING  ON  THE  PERFORMANCE  OF 
BIOLoiilCAL  SEWAGE  PURIFICATION 
PLANT. 

BY    GVY    T.    P.    TATHAM,    B.SC. 

I'apers  have  been  pul>Iislie(l  from  time  to  time 

ikling  with  the     "  Mean  time  of  contact  "   of  a 

,  sewage  liquor  with  the  material  of  the  biological 

'  filter  in  which  it   is  undergoing  purification,  the 

!  idea  being  that  the  degree  of  purity  attained  in 

I  the  eftluent  is  dependent  on  tlie  average  time  that 

j  a  drop  of  the  liquid  remains  in  contact  with  the 

filtering  medium.     But  there  is  no  uniformity  in 

'  the  methods  used  to  detennine  this  mean  time  of 

■!itart.  on  the  one  hand.  nor.  on  the  other  hand, 

\  very  definite  idea  how  the  degree  of  puriflca- 

tioii  attained  in  the  effluent  may  be  expected  to 

Ivary  with  the  mean  time  of  contact.     The  present 

I  paper  is  a  general   discussion  of   the  theoretical 

'aspect  of  these  questions. 

Some  time  ago.  when  the  author  was  on  the  staff 

•  the  Royal  Commission  on  Sewage  Disposal,  the 

■uiniLssioners    were    good    enough    to    give    him 

[lemiission  to  use  figures  in  their  possession  for  the 

I  purposes  of  the  work  here  to  be  described.      The 

■  "rk  is  based  upon  those  figures. 

I'he  following  symbols  are  used  in  the  course  of 

.     paper  : — 

I'. — Concentration  of  salt  in  grams  of  chlorine 
r  100  litres. 

I". — Rate  of  flow  in  gallons  per  unit  time. 
W. — Total    liquid    content    of    the    puiiflcation 
i;iparatu<  at  time  t. 

t.— Time. 
I    T. — Mean   time   of   contact   of   liquor   with  the 
Utering  medium,  or  avera^ge  time  that  a  particle 
>f  liquor  rtmains  in  the  purification  apparatvis. 
X. — Quantity  of  polluting  matter  (pollute)  per 
it  volume  of  liquid. 
1*. — Value  of  X  for  the  final  effluont. 

p. — The   "  percentage   puiificatiou." 
p  =  ''''  ~  ^    X    100 

K,  m.  n,  a,  t',  Xq. — Constants    which    will    be 

splained  as  they  occur. 

p- — The  base  of  the  natural  logarithms. 

The  average  time  of  contact  of  the  liquid  with 

rie  filtering  material  is  defined  as  the  sum  of  the 

|imes  of  passage  of  all  the  particles  of  the  liqxiid 

iirough    the    filter    divided    by    the    nmnber    of 

rticles.     In  order  to  distinguish  the  particles  of 

Hiid   whose    progress    through    the    filter    it    is 

in"*^  to  watch,   it   is   necessary  to  add   to  the 

mowing  liquid  some  soluble  substance  which  can 

■ilily  be  detected  quantitatively  in  the  effluent. 

'lose  of  the  selected  substance  is  put  into  the 

iiT  and  the  effluent  analvsed  for  it  at  regular 

tervals  of  time  foUowing  "the  a,pplication.     The 

"ii-entration  of  the  artificially  added  substance 

the  effluent,  given  a    constant    flow,    is   pro- 

Ttional  to  the  number  of  "  marked  "  particles 

•umg  per  unit  tim^  at  the  moment. 


Common  salt  has  been  found  most  convenient 
for  the  purpose.  The  greatest  drawback  to  its  use 
is  that  it  occurs  in  varying  quantity  in  sewage 
liquors  so  that,  towards  the  end  of  the  experiment, 
when  most  of  the  artificially  added  salt  has  been 
washed  out  the  "  blank  "  is  proportionally  large 
and  the  measurements  in  consequence  uncertain. 
Special  methods,  to  be  described  immediately, 
must  be  employed  to  avoid  this  uncertainty. 

Allowance  having  been  made  for  the  blank, 
the  figures  so  corrected  are  plotted  as  ordinates 
against  the  corresponding  times  as  abscissae  and 
a  smooth  curve  drawn  through  the  points  so 
obtained.  From  this  LUrve  there  are  several  ways 
of  calculating  the  mean  time  of  contact. 

The  mean  time  of  contact  is  given  mathe- 
matieallv  bv  the  formula 


/'« 


Ctdt 


T 


Cdt 


It  will  be  observed  that  the  same  formula  gives 
the  position  of  the  ordinate  through  the  centre 
of  gravitv  of  the  plane  figure  bounded  by  the  curve 
and  the  axis  of  time.  This  is  the  theoretical  basis 
of  the  method  used  by  :Mr.  C.  C.  Frye  to  calculate 
the  results  of  salt  experiments  done  for  the  Sewage 
Comm.ission.  The  salt  curves  were  drawn  on  card- 
board and  the  figure  bounded  by  the  curve  and  the 
axis  of  time  was  cut  out  and  the  position  of  the 
centre  of  gravity  found,  the  ordinate  to  wliich 
was  then  drawn  and  the  mean  time  of  contact  thus 
found  mechanically. 

Again,  if  the  salt  concentrations  are  multiplied 
each  bv  the  corresponding  time  in  hours  and  the 
products  plotted  against  time  we  get  a  second 
curve  giving  the  product,  concentration  X  time 
against  time,  and  the  formula  above  shows  that 
the  mean  time  of  contact  is  the  quotient  of  the 
area  enclosed  between  this  second  lurve  and  the 
axis  of  time  by  that  enclosed  between  the  first 
curve  and  the  same  axis.  Or.  if  a  standard  paper 
be  used  tor  drawing  the  curves  the  figures  can  be 
cut  out  and  weighed.  The  quotient  of  the 
respective  weights  will  then  give  the  mean  time 
of  contact  in  hours. 

An  objection  to  all  these  methods  will  be  raised 
at  once.  viz..  the  mathematical  formula  requires 
that  the  duration  of  the  experiment  be  extended 
indefinitely  and  the  washing  out  of  the  salt  has  no 
recognisable  end  point,  so  that  the  mean  time  of 
contact  arrived  at  will  be  more  or  less  arbitrary 
depending  on  the  point  at  which  the  observer 
has  seen  fit  to  discontinue  the  experiment. 

Another  method  of  getting  the  result,  which  is 
not  open  to  this  objection,  is  suggested  by  the 
mathematical  expression  for  T.  One  might  be 
able  to  express  the  connection  between  C  and  t  by 
a  mathematical  foimula  and  so  do  away  with  the 
arbitrarv  element  of  the  duration  of  the  experi- 
ment. Unfortunatelv  the  shapes  of  the  salt 
curves  in  the  early  stages  of  the  experiments  vary 
considerablv  among  themselves  and  it  is  not 
possible  to  "fit  a.11  of  them  closely  \vith  a  standard 
t^-pe  of  equation.  The  ciu-ves  rise  quickly  to  a 
inaximum  and  then  descend,  sharply  at  first, 
but  less  and  less  steeplv  as  the  axis  of  time  is 
approached.  In  the  case  of  a  high  rate  of  flow 
and  with  a  filter  of  coarse  material  the  maximum 
is  very  sharpiv  defined  and  occurs  perhaps  an  hour 
from  'the  start   of   the  experiment  ;    with  a  low 
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rate  of  flow,  or  with  a  fine  filtoring  mtHliiiiu, 
on  the  other  hanil.  the  luaxlnivim  may  not  be 
attained  for  several  hours  and  the  stmimit  of  the 
curve  is  gently  rounded  ;  foUowinii  the  maximum 
the  curve  deseemls  at  tiret  coiu-avely  to  the 
axis  of  time,  later  with  ctirvatui'e  reversed  it 
follows  the  course  pivviously  described. 

The  curves  of  the  latter  type  can  be  fitted  fairly 
closely  with  the  irraph  of  an  equation  of  the  type, 
I'  =  Kte~"'".  This  curve  passes  through  the  origin, 
whidi  the  salt  curve  of  course  cannot  do.  but  the 
departure  here  is  not  practically  of  great  import- 
ance. 

Results  obtained  by  the  use  of  this  equation 
wUl  be  described  presently. 

It  has  been  found  that  the  later  parts  of  all  the 
curves,  where  they  descend  convexly  to  the  axis 
of  time,  can  be  fitted  tolerably  by  equations  of  the 
form  C  =  Ke-"'. 

These  equations  stiggested  a  convenient  method 
of  avoiding  the  arljitrarj-  element  of  the  duration 
of  the  experiment,  referred  to  above  as  being 
inherent  in  the  purely  graphic  method. 

The  expression  for  T  may  be  written  thus 


y  *  adt  +y  ^  «dt 

_  0 t' 

j    cdt    +  y     Cdt 


t' 

the  first  teiTUS  in  the  numerator  aiul  denonxinator 
respectively  may  be  obtained  graphically  and  the 
second  terms  applied  as  corrections,  being  cal- 
culated from  one  or  other  of  the  equations 
given  above.  I"sing  the  equation  C  =  Ke~"' 
the  constants  "  K  "  and  "  n  "  are  found  as  the 
respective  averages  of  a  number  of  values  cal- 
culated from  a  nimiber  of  corresponding  values 
of  C  and  t  taken  from  that  pait  of  the  curve  where 
it  descends  convexly  to  the  axis  of  time,  and 
■■  t'  "  is  taken  as  late  as  reliable  estimations  of  C 
can  be  obtained.  The  exact  value  of  t  will  depend 
on  the  particular  experiment. 

The  second  term  of  the  numerator  is  given  by 
the  formula 


t'  t' 


Kte-°'  dt  = 


(t'  + 


«) 


and  of  the  denominator  by 


/   Cdt  =  y^Ke-'dt  = 


t' 

The  equations  obtained  by  the  use  of  the  formula 
C  =  Kte-"'  are  a  trifle  longer.  They  are  easily 
obtained  by  integrating  the  corresponding 
expressions  and  introducing  the  limits  of  integra- 
tion. 

It  Ls  interesting  to  notice  that  the  sH.lt  curve 
of  the  effluent  from  a  tank  initially  filled  with  brine 
and  consta!itly  stirred  while  a  current  of  fresh 
water  flows  steadily  into  it  and  overflows,  would 
follow  a  curve  of  the  type  C  =Kc~"',  that  is  to 
sav  this  curve  applies  to  the  case  of  "  washing  by 
dilution." 

On  working  out  this  case  it  will  be  found  that 
"  n  "  is  equal  to  the  rate  of  flow  divided  by  the 
liquid  content  of  the  plant,  and  that 

..  _  1  ^  W 

n      V 

The  (:ame  relation  is  obviously  true  for  the  case 
of  washing  by  di-splacement  and  in  fait  may  be 
shown  to  be  true  universally.  If  the  rate  of  flow 
is  given  in  gallons  per  hour  and  the  liquid  content 


in  gallons  the  equation  gives  T  in  hours  ;  con- 
versely when  T  has  been  found  the  liquid  content 
of  the  filter  (W)  may  be  caktilated,  given  the  rate 
of  flow. 

(The  constant  "  K  "  depends  only  on  the 
amount  of  salt  added  and  so  does  not  appear  in 
the  above  emiation  for  T.) 

In  Tables  I  to  IV  are  given  the  figures  calculated 
for  40  siilt  experiments  done  at  the  Horkiug 
Experimental  Station  of  the  Royal  Commission 
on  ."towage  Disposal  by  y\\\  E.  ll.lxichards.  For 
details  of  the  working  of  the  fdtei-s.  etc.  the  reailer 
is  referred  to  the  Commission's  Fifth  Report  and 
Appendix  IV.,  pp.  199—210  (1910). 

In  the  tables  here  given  will  be  found  (I)  the 
flow  for  each  experiment  in  gallons  per  squaiv 
yard  per  diem  for  the  top  surface  of  the  filter, 
also  the  flow  in  gallons  per  diem  per  cubic  yard 
of  the  filtering  material;  (2)  T  calculated  !is  above 
descriVied  :  (I-!)  W  calculated  in  gallons  per  cubic 
yard  of  the  filtering  material  ;  (4)  1  n  ;  (0)  the 
amount  of  added  salt  accounted  for  in  the  effluent. 
This  is  readily  calculated  knowing  the  area  enclosed 
between  the  .salt  curve  and  the  axis  of  time  and  the 
rate  of  flow.  The  amount  of  salt  \xsed  in  each 
experiment  was  7  lb. 

It  will  be  oiiserved  that  1  'n  is  a  poor  approsi- 
mation  to  T.  This  .sliows  that  the  washing  out  of 
the  salt  is  not  just  an  instance  of  wa4mig  by 
dilution  and  the  formula  C  =  Ke"""  for  a  trickUng 
is  only  approximate  and  empirical. 

The  irregular  value  for  the  amount  of  salt 
accounted  for  in  the  effluent  suggests  that  the 
recorded  flows  were  not  always  quite  accurate. 
Tallies  were  prepared  in  which  the  flows  were 
provisionally  corrected  so  as  to  bring  the  salt 
accounted  for  in  each  case  exactly  to  the  average 
of  the  values  for  the  particular  fiiter.  The  values 
for  \V  were  recalculated  correspondingly  but  weiv 
no  more  uniform  than  the  values  in  the  original 
tables  here  given. 

The  values  found  for  W  seem  to  suggest  seasonal 
as  well  as  irregular  changes  in  the  internal  con- 
ditions of  the  filters.  It  is  outside  the  si  ope  of  the 
jiresent  paper  to  discuss  these  values  further. 

In  the  same  tables  are  given  values  for  the 
mean  time  of  contact  deduced  by  fitting  au  equa- 
tion of  the  type  C=Kte~'"'  to '  the  salt  curves. 
In  this  case  it  will  be  found  by  working  out 


T  = 


2 


0 —    0 


Kt'e-""dt 


Kte-°'dt 


that  T  =  — .     Comparing  the  results  with  thos(| 

m  I 

olitained  by  the  more  laborious  but  more  accuratij 
method  eniployed  above  it  will  be  seen  that  then- 
is  general  but  Hot  very  close  agreement  betweeij 
the  results  obtained  by  the  two  methods. 

It  will  be  found  on  working  out  the  position  o: 
the  maximum  value  for  C  that  it  is  given  by  th.i 

ordinate    at   t  =  -     while    the    average   time   o 

m  ^  I 

contact  is  given  bv  T=-    so  (hat  one  might  d>| 

'^  •  m 

tempted  to  apply  a  ready  rule  that  the  mean  tini', 
of  contact  is  found  by  taking  the  time  when  C  ij 
a  maximum  and  iIoul>lirig.  T'nfortunately  '*  '| 
just  in  the  neiglibourhood  of  (he  maximum  thai 
the  salt  (iirve  departs  most  widely  from  the  giapl 
so  that  the  rule  wouhl  be  practically  useless,  b 
fact.'it  is  necess.ary  for  success  by  this  method  tl 
get  \alues  of  m  from  the  descending  portion  of  thj 
curve.  , 

Having  thus  got  a  curve  which  resembles  t« 
shape  of  the  salt  curve  it  is  interesting  to  deducj 
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from  the  correspondence  the  way  in  which  the 
purification  elTecteil  in  the  sewage  would  theoretic- 
ally depend  on  the  mean  time  oi  contact. 

In  oivler  to  do  tills  one  nuist  know  how  the 
purification  of  a  p.iitide  of  li(|iiitl  in  tlie  filter 
progresses  with  the  time.  or.  what  is  the  siime 
'  tbini;.  how  the  purifuation  wovdd  depend  on  the 
time  of  contai  t  if  this  were  the  Siime  for  every 
particle  of  tlie  liqiiid. 

Suppose  we  denote  the  quantity  of  polluting 
matter,  or  "  pollute "  in  unit  volume  of  the 
sewage  by  x.  x,,  lieinj;  the  value  of  x  when  t  =o, 
♦.<•.,  that  present  in  tlie  original  sewage. 

Then,  if  we  suppose  for  a  moment  that  the  rate 
of  oxidation  ot  the  pollute  is  constant  riglit  up  to 
the  point  of  complete  i^urification  we  should  have- — 

Expressing  the  dependence  of  x  on  the  time  of 
contact  of  the  particle  as  a  functional  relationship. 

X  =  0  (t) 

And  the  rate  of  oxidation  being  constant 

dt  ^ 

So—  x=at 

The  polhite  carried  by  a  fraction  of  the  effluent 
having  contact  between  (t+dt)  and  t  is 

p     C^(t)dt 

ycdt 

0 

And  the  pollute  carried  per  unit  volume  of  the 
efflutnt  is  : — 


/DO  /^OO 

Co(t)dt  /C(x„-ai 

C^lt  J  cdt 


=  So  —  aT 


So 


or  if  p  is  the  '"  percentage  purification  " 
P     ^  Sn— F 
100  So 

That  is  to  say  in  such  case  the  percentage 
purilication  is  directly  proportional  to  the  mean 
timo  of  contact,  and.  further,  the  above  law  of  the 
lonstr.Dt  rate  of  oxidation  is  the  only  law  for 
•fhich  this  relation  can  hold. 

But  it  is  well  known  that  the  rate  of  oxidation 
liecomc-s  less  as  the  quantity  of  oxidisable  matter 
decreases  so  that,  in  reality,  the  purification 
anuot  be  directly  as  the  mean  time  of  contact. 

It  remains  to  discover  a  Ukely  form  of  the 
function  0. 

We  have  only  one  guide,  we  can  make  our  law 
onsisteut  with  the  theory  of  the  dissolved  oxygen 
ibsorption  test,  or  the  '•  aeration  test,"  as  it  is 
often  called. 

It  is  generally  accepted  that  the  oxidation  of 
sewage  in  a  biological  filter  follows  the  same 
general  course  as  in" the  aeration  test. 

The  theory  of  the  aeration  test  implies  that  the 
dissolved  oxygen  atisorption  in  a  given  time  is 
directly  proportional  to  the  initial  "concentration 
of  the  pollute,  for,  if  we  dilute  the  liquor  1  in  z 
to  make  the  test,  then  we  multiply  the  observed 
oxygen  absorption  by  z  to  aiTive  at  the  "  dissolved 
oxygen  absorbed  "  for  the  liqmd.  and  the  whole 
value  of  the  test  rests  on  the  fact  that  the  result 
IS  independent  of  z. 

So  to  deteimine  ^fi  we  have  the  following  con- 
ditions to  satisfy:  (1)  the  oxidation  depends  in 
some  way  on  the  length  of  time  it  is  continued, 
(■-)  it  is  directly  proportional  to  the  initial  con- 


centration of  the  pollute,  (3)  we  assume  that  the 
rate  of  oxidation  at  any  moment  is  determined  by 
the  concentration  of  the  pollute  at  the  time. 
In  acconl  with  these  conditions  we  may  write 


Differentiating 


dx 


So — X   =  So  ^  (t ) 


dx        ^,     , ,  „  , 

'dt  =^»*  (t) 


Xow   —  depends  only   on  s,   further,  at  the 
dt 
beginning  of  Jhe  oxidation  s=Xo. 
Hence  we  mav  write  : — 
dx 
dt 
X  =  Soe-»t 

That  is  to  say  the  oxidation  follows  the  laws  of 
a  "  monomolecular  "  reaction. 

a  is  the  rate  of  oxidation  at  unit  concentration 
and  we  shall  call  it  for  convenient  reference  the 
"  avidity  constant." 

Kow  returning  to  the  relation. 


/ 


C  <p  (t)  dt 


P  =  0 


/ 


Cdt 


and  using  the  equation  C  =  Kte"^' 

to  express  the  connection  between  C  and  t  we 

have 


/ 


x„Kte-<™+'''*dt 


P  = 


,/ 


xo 


Kte'^'dt 


(m-i-a;- 


Now  T  =- 
Whence 


So- 


(2  +  aT)2 

In  the  case  of  pm-ification  in  a  tank  with  constant 
mixing  as  e.g.  by  blowing  in  air,  and  supposmg  that 
a  constant  flow  is  maintained,  it  has  been  shown 
above  that  Q  and  t  are  exactly  connected  by  the 
ecjuation 

C   =  Ke""' 

and  T  =  -   =  Capacity  of  tank 
n  Flow 


In  this  case  we  have  the  equation 

/  XoK:e-(^+''>*dfc 
P  =  v'      


o    ^1 


K;e~°'dt 


=s:o 


n-l-o 


The  constant  a  depends,  of  course,  on  the 
method  of  piirificatiou  as  well  as  on  the  sewage. 
Given  a  we  can  by  the  above  equations  connect 
the  percentage  purification  of  the  effluent  with  the 
mean  time  of  contact,  or  with  the  flow  and  the 
liquid  content  of  the  purification  plant.  We 
have  already  named  a  the  •'  avidity  constant. 

See  Tables  V  and  VI. 

c2 
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In  T*Mes  L  to  IT.  »re  givea — 

Xo.        The  nnxabeir     '  '"  : aeat- 

Fk>w     in  gaQons  p^  •  :>er  dieea. 

in  snUons  pc^   .  ^   .     .■ ».  .  i>er  diem. 
T  in  boois. 

W  in  si&Dons  per  rabir  y&rd  oi  tibe  filtexing 

S  tbe  -n-eisbt  of   added  s&h  &ccoant«d  for  is 

the  effluent  in  lb. 

Xot* — The  weight  of  saJt  used  in  eAci  expeiimeat 
■w-»i  T  lb. 

The  dates  on  which  the  experiments  were  per- 


Tabue  it. 
FiMcr  Xa.    4. 

5.14,.,..., X.......      .;;^ter.    I«3ith  oi  jnimiO.  2  it.  i  Jul 
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1  fr    - .  , 


S.^. 


Flow. 
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9th.  190S.     Xo. 


liJ.  Jj»£iu&rT 


1907 

,:-r  t>th, 
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■>S.     Xo.  J».  6ctol«r 
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3... 


S... 
«... 


6... 


SI... 

ICi... 


Sft.    J^ 

CO.  yd. 

1 

75 

« 

j^S 

338 

las 

t-O 

T;' 

» 

1  3"-l 

1'  ' 

S4S 

1     l-« 

L.. 

SIP 

1     ** 

-  ' 

24« 

"^ 

19« 

fr? 

:■  • 

S72 

fSS 

4.' 

M> 

3-T 

SiO 

13S 

S4 

96 
4« 


1**  34 

3-«  ;l 

*«  :     I 

V2  :    r 


1-* 
It 


I   « 


;^ 


Ta'^LE  I. 

F':i1r-  S':.  1. 

Coe^- 

I>ejitii  of  hulT/tirI 

TaBI£  \. 

Tahlf  tihovmg  the 

cortsiant.  Hit  meam  JMWf4^iif»wlt>< 

purifioartion  Jor  ihr  tatt  rvrvrK. 


B^Ae  oriii^ 


C=Kir->'i' 


'ftimpi 


So. 


Flair. 


W.   I   3,31.  1  i;  m. 


Bercenutsie  jina&ctitkai. 


SQ.  yd. 

cB-  rd. 

1... 

•  0 

ss 

4* 

35 

S-6 

4« 

3« 

350 

1ST 

9* 

2S 

2-5 

»6 

4-7 

s... 

75 

flS 

8<2 

32 

M» 

S4 

7-S 

4... 

200 

248 

S-S 

24 

2-5 

24 

7-1 

A... 

250 

Sll 

1-3 

36 

1-2 

1-9 

«4 

«... 

1     soo 

^A» 

S* 

SS 

2-3 

24 

7^ 

4... 

'       158 

3S7 

2-7 

21 

2-2 

»S 

6* 

s_. 

,       300 

S7S 

3-9 

se 

1-4 

2-3 

«-2 

«... 

'       450 

55» 

£-1 

ts 

3-3 

3-S 

fr2 

la... 

'       350 

4S5 

i-S 

s 

1-0 

1-6 

«4 

•<0 


S4 


Table  II. 

FiH^-r  So.  2. 

Cooiae  deep  Sttes.  SnrfaK-  tres.  f-n»  square  yaras.  Capacity 
30-2g  ctitnc  yards,  Hateri&L  dink^i.  I>eirtii  cil  material,  4  fe. 
3('  iiL     Silt  CE  mateniiL  1  in.  T-:>  4  in.  throughom. 


0-3  0 
0-15 
(>-20 
l>-25 

0-40 
D-50 


l-'Ob 


33-6 

1   3*-5 

24-7 

1    SCK) 

sr-4 

4*-^ 

50<6 

"-» 

;    31-0 

3«-5 

— :-f 

^<.i 

5« 

S-3 

32-S 

-  - 

4-7 

6-6 

S»-9 

S-9 

5-5 

P-2 

24 

4-3 

6-2 

'■it 

»-i> 

.ll»•^ 

12-7 

S<» 

3-8 

4-9 

«-0  1 

7-3 

t--6 

3W 

>« 

'     2-S 

4-1 

50  1 

5-P 

- "..« 

P-i 

-~ 

2-4 

S-5 

4-S  1 

5-1 

fr2 

-  ■ 

', 

2-1 

»-3 

s-s 

4-4 

54 

(■ 

-^ 

3-8 

2-7 

s-s 

S-9 

4-g 

li-' 

1^ 

i-7 

2-5 

s-o 

« 

4hS 

M, 

15-i 
12-i 


Takle  VL 


Si- 

Tk'w. 

I. 

w. 

1  11- 

im. 

S. 

a«-  yd. 

dL  jid. 

1 

3 

75 

«■ 

7-e 

14 

7* 

4-4 

i.. 

356 

9S 

** 

16 

4-3 

w2 

1      *■& 

a... 

•  3 

47 

10-6 

S3 

«-» 

31-9 

5^ 

•*... 

200 

124 

5-!< 

IS 

5-2 

5-2 

4-4 

5^.. 

250 

355 

3^  • 

20 

2-5 

3-7 

5-7 

«_. 

2t« 

124 

4-S 

«5 

4-0 

5-9 

1      7.5 

7 

150 

.IS 

5* 

36 

5* 

7-S 

<r-7 

a... 

300 

1S6 

a-s 

S 

2-5 

S^ 

M 

9... 

450 

230 

*» 

s 

3-S 

2-7 

5-7 

10... 

700 

435 

1-5 

27 

3-0 

1-5 

«« 

T^nt   deej.    1  ~ 

3(>'2?  rat.  yd; 
one  of  maieri. 
2.11.  5  m.  of  2  ^-  5  ,^^ 


Tabi£  in. 

FflfeT  Xo.  3. 

-TTTiaoe   are:. 
-  "•     ii  iiu   Ol    ; 


ooKjJo^ii.  ihe  Mem  iuM  ^  «airfHrSSs  Ar  yer- 

ocfitopc yMr!^c«rf*o« /bt »f  aoff c«rK».  C=&*^) 

Percentas;  jntafiatiim. 

s         s; 

70 

89 

r-,          f"          i^O     ,     92     !    W     , 

1 

MO 

15-0 

2Si-S 

4C--0 

52-5     cT-t.     wKi  !n5     is; 

0-15 

1<WJ 

15-5 

2&^ 

£5-0       44-T        '              --        y.it 

0^ 

7-3 

11-6 

1   20-0 

20-s     ss-r 

0« 

6-0 

9-3 

3MI 

21-0     ae-r 

C-Sv) 

5-B 

7-B 

3  S-S 

17-5 

o*.- 

[,.4,:, 

S-S 

5tS 

1»* 

lS-1 

16-7 

t-rij 

s« 

4-7 

S* 

ll>5 

3S-4 

0-60 

2-5  1 

>« 

«-7 

e-e 

33-i                            -        - 

0-70 

£-1 

S-S 

5*7 

7-5 

JH 

0^0 

1-9 

£-9 

5-0 

«-6 

S^4          .       - 

O-90 

1-7 

2-6 

4-4 

5-« 

1-00          1-5 

2-S 

4-0 

5-S         f-7         i"0  '    31^]    1*-"   j 

So. 

now. 

T. 

W. 

1  n. 

-  -m. 

s. 

SQ.  yd.      en.  yd. 

) 

1... 

'S 

47 

23-7 

42 

33-i 

3«4 

»•: 

2  , 

.  ■^■ 

AS 

30-7 

42 

6* 

11-6 

a-4 

i  . 

47 

39-7 

ae 

9-5 

ir-4 

6* 

4 

_ 

124 

>2 

37 

»-0 

i'-S 

5-S 

5 

_ 

355 

S-0 

SB 

S4l 

S*5 

5-6 

« 

_' 

124 

fr-C 

44 

7-5 

3(>-2 

6-4 

J-. 

BS 

6-5 

» 

7-f. 

t-S 

fl-5 

6-.. 

*>■.■ 

lite 

»-» 

90 

S-<i 

4-0 

e-3 

«... 

450 

27(1 

S-2 

% 

»-5 

S-5 

V2 

10... 

700 

435 

2-S 

41 

1-4 

3-7 

«-- 

Thus  we  hare  det<eiintned  tfaeoretical  iMi*s  co- 

nectiiig  the  qiiality  of  the  pfSiK-mt  with  ihe  ■kcti>' 
trrjit-  of  'oi;''.  a.<t.     These  law^  ate  expressed  bjr  li^ 
;*>  .ore  from  which  tbeXafcte  T«adVi 
^^t^ed.     We  find  that  tbepoiiAcaboB 
?!._;-  even    thacwetacally    be  dnectlr  r~- 

portaonal    to    the    laean   tnne   of   ciMt*rt. 
r^-'^-i  .'  -  r^-,  ,-T]  involve  onlr  one  ooaelaat  e  "':  . 

•intiy  oaa  thie  matme  d  the  ee«&gcr 
„  .r  metliod  of  pwificatios  &j<T<-^- 

I  Livc  ifiiued  this  <'onsi}a!it  tbe  "  * 
st&nt."  as  it  expresses  the  tx^etoest 
the  sewage  takes  vp  oijrgeai  ;  it  is  tiir       — - 
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m^"asur<?  of  the  rate  at  which  the  sewage  pollute 

is  oxi.lised  when  it  is  present  in  unit  concentration. 

As  re-jrards  the  use  of  the  tables.   Suppose  we  wish 

to   purify   a   given   sewage   90  «„    on   a   biological 

filter.     We    must    find    by    suitable     laboratorv 

■experiments  the  value  of  a.  for  the  particular  sewage 

■vA  filtering  material  under  the  conditions  likelv  to 

''Min  in  practice.     !Suppose  we  find  a  to  be  0'-1.5. 

•  ^-   It  Table  V  we  find  that  a  mean  time  of 

f  about  9-6  hours  will  be  required.      If 

.   :-'*:   '^  ^"'  ''*  purified  by  e.ij.   blowing  air 

:    liith  it  in  a  tank  under  conditions  of  continuous 

-;•  ■■■-.  then  Table  VI  must  be  used  as  it  is  calculated 

:■   a  the  equations  applying  to  this  case.     If  the 

:ity  constant  were  still  O-t.5  we  see  that  20 

hours  contact  would  be  required. 

The  equations  and  tables  calculated  from  them 
most  be  regarded  as  provisional  until  their  applic- 
ability has  been  proved  in  practice:    at  all  events 
they  give  consistency  to  the  different  aspects  of 
the  theory  of  sewage  purification  :    also  it  will  be 
noticed  from  the  tables  that    thev   sive   mathe- 
matical expression  to  the  fact,  well  known  to  those 
conversant  with  works  practice,  that  the  size  of 
*':•    plant  required  to  give  a  specified  dearee  of 
■L-i-ation   increases    very   greatly   per   urut    in- 
:.."?  in  the  percentage  purification  as  the  latter 
•"■;t    increases.     For    instance,     looking    for    a 
-.■>ment  at  Table  V.  it  will  be  seen  that  filter  beds 
.inng  SO^o  purification  would  have  to  be  more 
han  doubled  m  size  to  give  92  °o.     In  this  respect 
hen  the   formulae   give   promise   of   representing 
he  facts  with  tolerable  exactness.     Furthermore^ 
-  they  are  btise.i  on  the  well  tested  thecrv  of  the 
ration  test  which  has  been  found  to  apply  to 
■'  ^'^^'\  Uquors  which  are  amenable  to  biological   , 
unfication  so  these  same  formula  will  applv  to  all 
uch  hquors.  ' 

Again,  if  the  theor>-  of  the  aviditv  constant  is 
■■■nfirmed    by    experiment    it    mav    be    expected 
•  -upply  a  very  good  measure  of  the  degree  of 
S-  ulty  of  purification  of  anv  particular  liquor  it 
>  proposed  to  treat.     It  has  been  pointed  out  that 
he  avidity  constant  is  characteristic  jointlv  of  the 
ewasre    liquor    and    the    method  of  purification. 
'.-..xisly  if  the  mean  time  of  contact  and  the 
.-tho.l  of  purification  are  kept  constant  the  value 
educed  for  a.  depends  only  on  the  sewage  ;   using 
standard   sewage   and    a   fixed   mean   time   of   ' 
■ntact  the  value  found  for  a.  will  be  characteristic   ' 
fue  method  of  purification.     Thus  one  is  led  to 
\pect  that  the  aviditv  constant  mav  be  split  into 
vo  constants,   one  characteristic   o"f  the  sewage 
r.J  the  other  of  the  method  of  piu^cation.     Thus 
^ing  standard  sewage  one  might  he  able  to  get 
measure  of  the  activity  of  a" particular  kind^'of  '' 
unt.  or  usmg  a  standard  plant  of  the  stability 
1  a  particular  liquor. 

Given  the  flow  it  has  been  shown  that  the  mean 
me   of    contact    is    proportional    to    the    liquid 
intent  ot  the  purification  plant  and  this  in  turn   i 
-pends   on   the   biological    conditions    obtaining  ! 

eii^       ^*'^'"  ^^'^   ""^  the  phvsical   nature   of 
•<?   tutering    medium.     In    this    connection    see 
ifi<»i,  Proc.  Inst.  Civil  Eng..  Vol.  172.  1907-190S, 
trt  2,  and  this  Journal.  190S.  No.  13,  Vol.  27. 
The  first   step   towards   making   the   chemical-  ' 
--meenng  problem  of  sewage  plant  design  exact 
t'^  analyse  it  into  its  component  parts.     It  is  I 
^theoretical  dissection  which  has  been  attempted 
this  paper.     For  the  sake  of  obtaining  simple 
'    convenient  formuh?-   one  has  to  replace  the 
U   complex    changes    by    which    the    oxidation 
>ewagp  takes  place  with  ideal  simple  ones  and 
teon  from  these.     We  thus  obtain  the  simple 
rmulff  which    are   the    most   hkelv   to   fit   the 
!  It'j  Tu      /^f'gree    of    closeness    to  '  which   thev 
and  therefore  the  practical  use  of  the  formulie 
a  only  be  decided  bv  experiment. 


Communication. 


BT  B.  J.  EATO.V,  F.I.C.,  AND  J.  GEA.XTHAJX,  B.A. 

(Chemical  Laboratory  and  Experimental  Vulcan- 
mng     Factory.     Department     of     Agriculture 
Federated  Malay  States).  o^'cunure. 

In  a  pievious  communication  bv  the  authors  on 
the   variabdity   of   plantation   Paira   rubber    (this 
Journal.  October  15th.   1915,  p.  9S9)  the  theoT? 
was  propounded  that  the  variabifity  in  respect  t"o 
rate  of  cure,   which  was  shown  to  be  the    most 
important  variation  in  dift'erent  raw  rubbers   both 
trom    the   mauufactiu-ers'    point   of   view   and   in 
^"^F^^   .-i"^  degree  of   variability  when  compared 
witti   differences   in   mechanical   strength   of   the 
vulcanised  samples  from  -  First  latex^"  rubbers 
was   due   either  to  some  accelerating  substance! 
probably  the  protein,  present  in  smaU  quantities 
m  the  origmal  latex  and  in  the  rubber  prepared  from 
such  latex,  or  to  some  substance  produced  subse- 
quentlv  m  the  raw  rubber  from  a   constituent 
probably  the  protein,  present  in  the  latex.     The 
prunary  influence  on  the  amount  of  such  substance 
referred  to  in  that  paper  was  the  quantitv  of  serum 
lett  m  the  raw  rubber,  and  it  was  shewi  that  the 
greater  the  amount  of  serum  left  in  the  coagulated 
rubber    for    a    certain    period,    the    greater     the 
rapidity    of    cvu:e      One    factor    influencino-    the 
rapidity  of  cure  was  also  investigated,  viz..  smoking 
of    freshly    coagidated    raw    rubber,    which    was 
shown  to  retard  the  rate  of  cure.     It    was    also 
suggested  that  certain  antiseptics,   e.g.  formalin 
also  retarded  the  rate  of  cure,  but  no  svstematic 
investigation  had  been  made  at  the  time".     Before 
givmg  the  results  of  our  more  recent  work    we 
should  Uke  to  mention  that  our  previous  paper 
published  m  this  Journal  in  October.   1915    was 
despatched   in   March    or   April.    1915.    but"  that 
pubhcation    was    delayed    for    various    reasons. 
Dr.  Schidrowitz  had  read  a  verv  important  paper 
at   the   International   Rubber   Congress.   London, 
1911,    showing    the    differences    in   rate    of    cure 
between  various  plantation  Para  rubbers,  which, 
as  far  as  we  are  aware,  was  the  first  svstematic 
work    on    the    subject.     3Ir.    Williams.'   General 
Works     Supermtendent     of     the     North     British 
Rubber    Company,    at    the    same    congress,    also 
referred  to  the  manufacturers'  diflBculfies  due  to 
this    particular    variability.     Considerable    differ- 
ences   are    also    shown    between    the    mechanical 
properties  of  the  rubbers  examined  bv  Schidrowitz 
at  optimum  cure,  whereas  our  results  for  about  a 
thousand    •'  First   latex  "   rubbers   collected   over 
the  whole  Federated  Malay  States  do  not  show 
greater  differences  in  breaking  loads,  at  optimum 
cure,  than  25  °o-  although  much  larger  differences 
are  obtained  in  this  latter  respect  between  first 
grade    and    lower    grade    samples,  as    would    be 
expected  from  the  "nature  of  the  latter  samples. 
We  did  not  see  Dr.  Schidrowitz's  paper,  however, 
till  ours  was  completed  and  no  details  are  given  in 
his   paper   of   methods   of   preparing  and  "testing 
the  vulcanised  rubber.     Since  the  fiSt  pubhcation 
of  our  work  appeared  in  the  Agricultural  Bidletin 
of  the  Federated  Malay  States  In  February,  1915, 
a  number  of  subsequent  papers  have  been  published 
in   the   same   journal,   showing   the   influence   of 
various  factors  on  the  rate  of  cure  of  plantation 
Para   rubber,    but.    so   far,    no   summary   of   the 
present  position  of  the  work  and  the  development 
of  one  or  other  of  our  alternative  theories  has 
been  prepared,  except  in  lectures  delivered  by  one 
of   us    to    various    Planters'    Associations   in   the 
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.ciCTllBc  lorn  ">';',\ ;;;  J"„  SWihlo  to  ill«tr.lo 

the  relative  rate  of  [»^%^?^\  "^^  ^sare  useS  at 
especially  ^vhcu  o'^V  j"^  •;^om  previous  paper. 

each  cure  ,^y*=^  .^f  ^^^ "^"^^'^''per  a  our  conckisions 
Cousequen  ly  m  tin..  V^V^^  ^^  t,,^  difference 
reganUng  rate  of  .  uie  »J^t  ,  ^  ^^,1^  curves  at  a 
shown  between  tl^«l"''',fJJe  differences  being 
particular  time  of /»^;.  !'??VHhod  verv  small 
Native  at  ?U  cnjres  B>^  .^^^.'^^'ketected.  One 
differences  "V^ate  of  cure  lan  ^^  ^^^^^ 

of  the  two  test  pn^PT^CXs  of  curves  for  each 
is  used  to  produce  the  .eru»ot  u  ^^^^^  .^ 

sample  at  >l>ft^r^"t*^,^^e°^sSng  the  differences 
used  to  g'^^^e  series  ofc^^^^^^^^  ,^^^p„,.     By 

-el'^l^oflun^'    ries  au,^^^^^^^^^^^ 

^i^e^^^^:^^^--^,^-m^t 
^Sllr:S?er:^3g3-e^Mhour 
intervals  over  a  considerable  period    a  ^^^^ 

confirmation  of  ^•Sef'^^^l.lch  the  curves  are  to 
obtained.  Samples  from  ^^'^alwav^  cured  at  the 
be  thus  plotted  together   a,  ealwayc  ^^^^^^^ 

same  time  in  the  same  autoc  ave.     ^  ^^^ 

hv  numerous  e^eriment*  that  t^^  two 

"^^  't  i^?n°^up^rimVos:t     always'   coincide, 

.  esperunent^.     ;);^.gt°e^eh   curves    could  thus  be 
Sifferences  f  own   b>    the   curves        ^^^^    ^^^^ 

these  are  obtained  are  also  given. 

Development  of  theory  as  to  the  nature  of  the 

•"         ^        accelerating  mhstance. 

A  ^  indicated  in  our  previous  paper,  the   priinary 

*  =,?h«tAnce  existing  in  the  lat«s  or  produced 

IXsequeS-TnTer'^w  rubber  from  some  con- 
stituent present  in  the  lat^-  therefore 
Our   subsequent    expermien^^i^^  ^^  ^^^^ 

?'*°^iVt"Vl    of  thSptper   to  isolate  or  prepare    a 
and  have  obteined  evidence  of  the  presence 


Ife 


known    to    «  re,  a>  ^  ^  ei>  ^  '".ondilions    employed. 

obvious,  since,  b     a^  opu  K        „,,ifonuity  in  rate 
::l  ^u^^^^ta^^aiul^v.™ 
,,..  rubl,er    having  spefi.a^^^^  ,^^^,^^^ 

prepared,   if   de^irca^  ^^^^  ^^^^,^.^^^ 

this  paper  ^''.'th  tables  mi^  ^^^^  showing 

propose  to  give  o"l>  ^  te^^t>  pi,  <^  vulcanised 

hie  ^liaereuces  obtained  bet^^^^^^^  ^^.^.^^^^^ 

samples  from,  different  , aw    uhbeu        ^  ^^     „{ 

treatments  since  aU  the  cm  %e  ii  ^^^^^^.^^i 

•"   "r^of  tl^ile  s?re  gVk  and  elongation  at  break 

liowever  been  ''^P^.ated  u^uallj.    ^"^^^     i,,,.^' ,uauy 

^'^'"••^""'t  liaTeTeen  nia^  to'overlap,  many 
experiment*   have   oeeu  similar  methods 

samples  have  heen  preparea    |  .  ^^^^^ 

and  have  given  identRal  r^^^^^^^^  eontrolUug 

than  ten  series   of   -P^^f  ^^^^^f^'er  e6ntent  of  our 
the  density  ana  ueuLc  I        ,.mmilant     verv   con- 

technique,  which  ^^e  do  "Ot  propo  ^^^^ 

here   have  also  shown  us  that  wc  can  i e  v 
IkTxHng  and  slendering    vuU.a.usnga,a^t^^^^^ 

carried   out  by   ^'^^^[''l^vXion    !iw\    that    the 

isconfii-med,ri3.,  that  tne  Idle  formed 

hv  the  amount  of  an  accelerating  ageiu' 
1   i.v  Ihe  decomposition  oV.rc^^^decompositio.. 
latex  and  that  this  .s^'^stance  i»  a^leco    i    ^^^^^ 
product  of  the  protein  or  •  troguiou,  co 
\>t    the    latex.    Produced    v^uallv    in  ^^.^^^. 

coagulated  rf  7  »'"^^1'"J  >   ,  to  the  latex  after  it 
organisms,  which  gain  ac  f-s  to  the  uu         ^^^^^ 

leaves  the  tree,  or  I?osf^l>.'=^,^°"The     effect    of 

I   position     by    /•l^'-J^^f  |.;^;a  e  of  ''^^-  "''"'^•^  ''*' 
smoking,  in  retar.l  ng  th^  rate  ot  ,ui  ^  ^^^  ^ 

shown  in  the  Previous  paper   has  pro^x  p,, 

more  --oniph-ated  prob  em  than  at  fi  si  ^PP^^.^^^ 

and  will  not  be  dealt  ;  .'th  h"<^j     \^^^,_  has  l)cen 
effect,  though  invariabhslovTi  I  >  ^i  ^^.  ^^^^^^ 

found  not  to.hecon.stant  in  sheet.  ft,p      ^^^^^^.^^ 

t^t^  rrelhroJi-e  ^li^i^leSS,  influencing 
the  rate  of  cure,  is  present. 

Experimental. — Part  I. 
Erperiments  on  the  preparation  "/"'^^^        ^ 
In  the  expermients  described  here,  the  different 
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treatment  accorded  the  raw  rubber  or  latex  was 
directed  toward.-*  the  deteruiination  of  the  nature 
ot  the  accelerating  agent  atTccting  the  rate  of 
cure, the  clue  to  the  po.-;sible  nature  of  this  substance 
being  derived  from  preliminary  experiments 
pubhsheil  in  our  previous  paper.  In  most  of  the 
experiments  described  here  the  raw  rubber  used 
was  in  the  form  of  slab,  i.e.,  slightly  pressed  or 
unpresseil  coagulum  containing  a  large  percentage 
of  the  mother  liquor  or  serum.  The  latex  is 
coagulated  one  day  at  about  12  to  1  p.m..  left  in 
the  serum  till  alioiit  10  a.m.  the  following  day  and 
then  rolleil  by  means  of  a  wooden  rolling  pin  on 
ft  sloping  table.  All  samples  are  eventually 
converted  to  thin  crepe  before  vulcanising.  All 
the  samples,  except  for  special  purposes,  were 
prepared  in  pans  of  similar  shajie  and  size,  so  that, 
for  control  purposes,  they  could  be  rolled  to  the 
same  extent  and  the  same  or  some  definite  amount 
of  serum  squeezed  out  by  pressiu-e.  We  have 
found  that  this  type  of  'rubber,  as  would  be 
expected,  in  view  "of  the  theory  propounded,  is 
much  more  sensitive  to  differences  in  treatment 
llian  sheet  and  crepe  rubliei-s,  prepared  from 
freshly  coagulated  rubber,  from  which  most  of  the 
serum  has"  been  removed  by  passing  through 
heavy  rollers.  Hence  the  extreme  differences 
between  ordinary  estate  samples 
of  sheet  and  crepe,  although 
great,  are  never  as  great  as  the 
extivmes  found  in  our  experimental 
-.imples.   since    rubbers     curing    as 

i.pidly  as  our  "  slab  "  samples  are 

! -ver   prepared    in  ordinary  estat* 

lactice  except  by  accident  or  for 
-|iecial  purposes.  In  order  to  show 
liowever  that  the  differences  ob- 
tained in  our  experimental  samples 
are  not  a  special  featiu'e  of  the 
latex  or  rxibber  prepared  in  our 
factory,  our  methods  of  preparation 
have  been  repeated  for  us  on  different 
estates  with  identical  results, 

Tlie  change  in  slab   rubber  causing 
an  iyicrease  in  rapidity  of  cure. 

In  our  previous  experiments  it  will 
"^  remembered  that  the  slab  rubber 
(i.e.,  rubber  containing  most  of  the 
seinin  of  the  latex)  was  left  in  this 
state,  before  being  creped  and  dried, 
till  the  comparative  samples  of  thin 
sheet  and  crepe  had  become  quite 


dry,  that  is,  for  a  period  ot  about  three  weeks. 
Now  the  only  e,ssential  difference  between  the  rapidly 
curing  slab  and  slow  curing  crepe  is  that  the 
slal)  is  left  for  the  period  stated,  before  being 
creped  and  dried,  wherea.s  the  sheet  or  crepe  is 
made  at  once  or  on  the  day  after  coagidation  from 
the  freshly  coagulated  slab.  The  following  ex- 
periments were  therefore  carried  out  to  find  the 
length  of  time  during  which  it  was  necessary  to 
keep  the  slab,  before  crepeing,  in  order  that  the 
maximum  rate  of  cure  might  be  developed. 

E.rpcrimeiit  1. — Samples  of  slab  rubber  were 
prepared  from  latex  containing  1-5  lb.  of  rubber 
per  gallon  coagulated  by  the  addition  of  3  oz.  of  a 
5  "^o  solution  of  acetic  acitl,  thus  being  approximately 
the  minimmu  amount  requii'ed.  In  the  case  of 
samples  58  A — H  the  slabs  were  roUed  out  to  the 
same  thickness  on  the  following  day  and  one  slab 
was  creped  about  every  three  days  up  to  the  22nd 
day,  commencing  with  the  day  after  coagidation, 
and  in  the  case  of  samples  62  A — H  the  slabs  were 
not  pressed  at  all,  but  only  allowed  to  drain  on 
racks,  after  remo^•al  from  the  coagidating  pans. 

The  following  table  (Table  I)  gives  the  results 
of  the  tests  of  the  vidcanised  samples. 

Diagram  I  shows  the  load-stretch  curves  for 
the  1  \  hour  cure  in  both  cases. 


Diagram  I. 


L0A3.      I'.»HSS' 


T.VBLE    I, 


Time  of  vulcanisation 

Time  of  \Tilcanisation 

Elongation  at 

Eel.  Xo. 

gi\Tng  the  standard 

gi\-ing  the  maximum 

break  (original 

Breaking  load 

Product. 

Date  machined. 

curve. 

product. 

length=100). 

(kilos,  per  sq.  mm.) 

~ 

Hours. 

Hours. 

A. 

B. 

A  X  B. 

S8  A. 

23 

•z% 

1012 

1-14 

1153 

1  day  after  coagulation. 

58  B, 

1  . 

1038 

1-50 

1557 

4  days    „             „ 

58  C, 

J  . 

976 

1-50 

1464 

7    „        „ 

58  D. 

j^i 

1032 

1-51 

1558 

10 

58  E. 

1 

1005 

1-41 

1417 

14     „ 

58  F, 

1006 

1-53 

1539 

16     „ 

58  G, 

1 

1010 

1-51 

1529 

19     „ 

58  H, 

li 

1040 

1-40 

1456 

22     „ 

62  A. 

21 

f 

997 

1-23 

1246 

1  day  after  coagulation. 

62  B. 

li 

988 

1-59 

1570 

4  days     „ 

62  C. 

It 

975 

1-37 

1335 

i                              „ 

62  D. 

It 

^L 

1001 

1-38 

1381 

10     ., 

62  E. 

li 

99S 

1-48 

1427 

13     .. 

ffiF. 

li 

Jl 

981 

1-42 

1303 

17     „ 

82  G. 

11 

Jl 

990 

1-43 

1415 

19    „ 

«M, 

li 

li 

967 

1-3S 

1334 

22    „        „ 

Note.— One  feature  of  the  above  results  is  the  high  standard  of  mechanical  properties  for  the  slab  specimens  58  B— H. 
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In  both  i-As€s  it  will  be  seen  that  the  change 
which  causes  an  incrt>ase  in  rate  of  cure  of  the 
rubber,  occurs  during  the  lii'st  six  or  seven  days 
after  coaguhvtion,  after  whidi  the  rate  of  ciu-e 
becomes  constant.  .Some  acceleratinj;  sulistance 
is  therefore  developed  in  tlie  slab  during  these  six 
days.  The  tijiures  ami  curves  also  show  tli.it  the 
change  is  gradual  and  pi-ogressive  diu'iiig  tliis 
period. 

(6)  ExjHTimenIs   tcith   anllsciilics.    heal,   and  cokl. 
The  efffvt  of  formalin. 

It  was  noted  in  our  previous  paper  that  the  use 
of  formalin  in  estate  samples  appeared  to  ntard 
the  rate  of  cure,  in  consequence  of  whicii  furtlier 
experiments  were  carrietl  out  as  follows  : — 

£jrpcrimcni  2. — Two  sampk's  of  pressed  slab 
were  prepared  as  follows  : — 

(A)  1  gi>llon  of  latex  coagulated  with  3  oz.  of 
o°o  acetic  acid. 

(B)  1  gallon  of  latex  plus  4  oz.  commercial 
form.ilin  coagulated  by  3  oz.  of  j"o  acetic  acid. 

The  coagulat  ion  of  ( B )  was  peculiar,  the  coaguhim 
being  verv  crumblv  and  oiUv  cohering"  with 
dirticulty. 

The  slabs  were  kept  for  over  3  weeks  before 
being  creped  and  dried. 

The  vulcanisation  results  obtained  are  given  in 
Table  II. 


Table 

II. 

CT) 

=  s 

^^ 

11 

11 

.s 
■5S 

^^. 

i 

1 

rao  of  vulcaiil 
ivlng  tlie  Hta 
curve. 

is-s 

|i| 

7  a* 

.2^ 
•2  =. 

=11 

III 

3 

- 

Ht. 

Hours. 

Hours. 

A. 

B. 

AxB. 

56  A.    . . 

IJ 

1 

1-38 

1007 

1389 

56  B.    .. 

2J 

2 

1-14 

993 

1132 

Slab  untivate<l. 

Slab  soaked  in  a  10  "„  solution  of  commercial 
fonnalin  for  21  lioui's  after  removal  from  the 
senuu. 

Sheet  untreated. 

Sheet  soaked  in  foi-malin  as  above  for  24 
hours. 

Crepe  untreated. 

Crepe  soaked  in  form.alin  as  above  for  24 
liours.  ThcsanipU's  were  left  for  three  weeks 
in  the  original  form  after  which  A,  B,  E,  and 
F  were  washed  and  creped  before  vulcani- 
sation. 
The  vulcanisation  results  arc  shown  in  Table  III. 
elow. 


A. 
B. 


E. 

F. 

G. 
II. 


Table 

III. 

Ct3 

si 

^ 

-,2 
1^ 

11 

.11 

1              CS-Li 

Time  of  vulcii 

giving  tlie  8 

curve 

Time  of  vulca 

giving  the  m 

produt 

Breaking 
(kilos,  per  an 

0  g  = 

1 

Hours, 

Hours. 

A. 

B. 

AxB. 

34  A.    .. 

li 

U 

1-40 

979 

1370 

.54  B.     . . 

21 

2i 

1-22 

lOlS 

123S 

54  E.     .. 

21 

2} 

1-50 

991 

1387 

r,4  !•'.     .. 

3* 

31 

1-09 

1025 

1117 

54  G.     .  . 

2} 

2} 

1-30 

955 

131S 

54  H.    .. 

3i 

3i 

1-13 

1015 

lUS 

It  will  be  seen  that  in  every  case  tlie  effect  of 
the  soaking  in  formalin  has  been  to  retard  the  rate 
of  cure. 

Experiment  4. — In  order  to  estimate  any 
pos^iible  effect  of  merely  soaking  in  water  the 
following  series  was  prepared  : — 

00  A.     Slab  untreated. 

55  B.     Slalj  soaked  in  water.     24  houi-s. 

55  C.     Slab  soaked  in  formalin.     24  hours. 

The  results  of  vulcanis.ation  are  given  in  Table  IV. 

The  soaking  in  water  is  seen  to  have  only  a 
sUght  effect  on  the  rate  of  cure. 


The  effect  of  the  formalin  added  to  the  latex 
was  thus  to  retard  greatly  the  rate  of  cure. 

Experiment  3. — The  following  samples  were 
prepared  from  latex  containing  1 J  lb.  of  dry  rubber 
per  gallon,  coagulated  by  means  of  3  oz.  of  5% 
solution  of  acetic  acid. 


The  load-stretch  curves  at  IJ  hour  cure  fori 
samples  50  A  and  B,  54  A,  B,  E,  F,  G,  H,  and  55  A, I 
B,  C  are  given  in  Diagram  II.  ' 

It  will  be  noticed  that  in  all  the  samples  treated! 
with  fdi-malin,  a  certain  amomit  of  <lc(eriorfttion 
has  taken  place  in  the  phy.sical  properties. 
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Further  pxperiments  wore  carried  out  to  asier- 
taiu  whether  this  retariiiiig  action  of  formalin 
extended  to  suV)sequent  stages  in  the  preparation 
of  "  slab  "  rubber. 

Experiment  5. — Five  unpre.-ised  slabs  were 
prepared,  removed  from  the  serum  the  ilay  after 
roapilation  and  treated  sub.sequently  as  follows  : — 

84  A.     t'oatrol  untreated. 

S4  F.  Plai-ed  in  fonualin  the  same  day  and 
removed  after  2-t  hours. 

84  H,  M,  and  T.  Placed  in  formalin  for  24 
hours  after  1,  3,  and  5  days  respectively. 

Table  IV. 


s 

e 

^^ 

— 

"=■=    . 

J  -    ■ 

1" 

tU 

2: 

e  s  - 

S  2.H 

«5 

- 

^ 

11 

1- 

i  . 

5'-  - 
—  .3  — 

£ 

H 

H 

~- 

Hours. 

Hours. 

A. 

B. 

AxB. 

55  A.    . . 

U 

U 

1-43 

1013 

1448 

55  B.    . . 

U 

IJ 

1-40 

991 

1387 

::.  c.    . . 

n 

n 

1-25 

1010 

1281 

Table  V. 


Ref.  Xo. 


Rate  of  cure. 


S4  A 

Hours. 

S4  T.    . . 

1* 
3i 
3i 

S4  M 

84   H 

S4  F 

Diagram  ill. 


LOAD.       2HR 


These  .'samples  were  all  creped  seven  days  after 
coagulation.  The  relative  times  of  vulcanisation 
in  hours  requiretl  to  produie  the  optimum  load- 
stretch  curve  are  given  in  Table  V. 

The  relati\e  rates  of  cure  are  also  shown  in 
Diagram  111  which  gives  the  load -stretch  curves 
for  a  2  horn's'  cure.  It  will  be  noticed  that  the 
longer  the  soaking  in  formalin  is  delayed,  the  less 
effect  it  has  in  retarding  the  rate  of  cure.  This 
effect  ma\-  not.  however,  be  solely  due  to  the 
formalin  inhibiting  the  formation  of  the  accelerat- 
ing substance,  but  also  to  the  destruction  or 
neutralisation  of  the  accelerating  substance  by  the 
formalin,  the  differences  between  the  samples 
being  due  to  the  more  imperfect  penetration  of  tiie 
formalin  in  the  drier  slabs.  This  latter  view  is 
supported  by  the  fact  that  Sample  84  T,  wliich 
was  left  for  5  days,  is  slower  curing  than  62  B  in 
experiment  1,  which  was  only  left  for  three  days 
after  being  removed  from  the  serum. 

That  formalin  has  some  action  on  the  substance 
determining  the  rate  of  cure  is  shown  by  the 
following  experiment. 

Experiment  6. — A  fast-curing  crepe  rubber  was 
prepared  in  the  usual  way  by  crepeing  a  piece  of 
slab  which  had  been  loft  untU  it  had  developed  its 
maximum  rapidity  of  cure. 

A  portion  of  this  dry  crepe  rubber  was  immersed 
in  10  "o  formalin  for  24  hours,  and  then  rewashed 
on  the  crepeing  machine.  Three  controls  were 
prepared  as  follows: — (1)  Crepe  untreated,  (2) 
crepe  rewashed  and  recreped,  (3)  crepe  soaked  in 
water  for  24  hours.  The  results  obtained  on 
vulcanisation  are  given  in  Table  Xl  below. 

It  will  be  seen  that  the  controls  are  all  similar 
while  the  rate  of  cure  of  the  dry  crepe  soaked  in 
formalin  has  been  retarded. 

Experiment  7. — In  order  to  investigate  further 
the  action  of  formalin  a  series  of  slabs  which   had 
all  been  allowed  to  mature,  i.e., 
develop  the  maximum    rate  of 
cure,  were  treated  as  shown  below. 

Vnpressed  slab. 

S  ].  A.    Control  slab. 

Slab  cut  into  thin 
sUces  and  placed  in 
10%fonnaUnfor42 
hours. 

.Slab  creped  and 
placed  in  10  "„  form- 
alin for  24  hours. 

Pressed  slab. 

169  SI.  H.    Control  slab. 

169  S  1.  51.  Slab  placed  whole 
in  10  °o  formalin  for 
24  hours. 

169  Sl.N.  Slab  cut  into  thin 
slices  and  placed  in 
10  "o  formalin  for 
24  hours. 

109  S  1.  O.  Slab  creped  and 
placed  in  10  °o form- 
alin for  24  hours. 


169 

169  S  1.  F. 


169  S  1.  G 


Table  VI. 


Ref.  Xo. 


Time  of  cure  giving 
standard  curve. 


]H  A  (recreped)  

jT4  B  (soaked  in  water)     

'•4  C  (soaked  in  ICi  formalin)  , 
4  D  (untreated  control)      


Hours. 
U 
li 

n 


Time  of  cure  giving 
maximum  product. 


Elongation  at  ' 

Breaking  load         break  (original  , 

(kilos,  per  sq.  mm.)     length  =  100). 


Product. 


Hours. 

n 

li 
-? 

li 


A. 

1-48 
1-38 
1-45 
1-35 


B. 

955 
953 

989 
977 


A  X  B. 
1413 
1298 
1434 
1318 
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The  vulcauisatiou  results  ate  given  in  Table  VII, 
Table  VII. 


z 

!1e 

*   X   — 

5f  •  = 

Hi 

u 

3 

= 

5?- 

*5 

1^1 
ill 

£ 

Hours. 

Hours. 

A. 

B. 

AxB. 

169  5  1 

A. 

1 

1 

1-29 

1025 

.  1322 

169  SI 

F. 

U 

U 

1-4S 

964 

1378 

169  SI 

G. 

U 

U 

1-44 

1001 

1450 

169  SI 

H. 

IJ 

1 

1-34 

942 

1262 

169  SI 

M. 

li-U 

1 

1-44 

9-7 

1406 

169  SI 

-N. 

IJ— u 

1 

1-56 

976 

1522 

169  SI 

0. 

H 

2 

1-4^ 

954 

1411 

The  order  ot  rapiiUty  of  cure  shown  by  the 
curves  was  as  follows  :— A,  F,  G  and  H,  X,  M,  O 
respectively. 

Experiment  7  (a). — X  second  series  in  which  the 
time  of  immersion  in  the  formaUn  was  doubled  is 
given  in  Table  Vila. 

Unpressed  slab. 

169  S2.  A.     Control  slab. 

109  S  2.   E.     Slab  placeil  whole  into  10%  formalin 

for  -IS  hours. 
169  S2.   G.     Slab  creped   and   placed    into    10  °o 

formalin  tor  18  houi-s. 

Pressed  slab. 

169  S2.   H.     Control  slab. 

169  S  2.  N.     Slab  cut  into  thin  slices  and  placed 

in  10 ''o  formalin  for  48  hours. 
169  8  2.   O.     Slab    creped    and    placed    in    10% 

formahn  for  48  hours. 

The  vulcanisation  results  are  given  in  Table  Vila. 


Table  Vila. 

i. 

§1 

S 

•3 

|li 

s 

If" 

l^i 

11^ 

111 

S 

!:« 

~ 

■" 

Hours. 

Hours. 

A. 

B. 

AxB. 

169  S  2  A. 

li 

li 

1-42 

1005 

1427 

169  S2E. 

U 

li 

1-46 

1000 

1460 

169  S2G. 

1} 

U 

1-52 

1008 

1532 

169  S  2  H. 

li— u 

li 

1-52 

979 

1483 

169  S  2  X. 

li— IJ 

U 

1-.39 

978 

1359 

169  8  2  0. 

U 

li 

1-40 

1066 

1492 

The  order  of  rapidity  ot  cure  shown  by  the 
curves  was  as  follows  : — E,  A,  G  and  H,  X,  O. 

It  will  be  seen  that  in  every  case  but  one  (109 
Series  2  E)  the  formalin-treated  rubber  takes 
slightly  longer  to  \-ulcanise.  the  effect  being  the 
greatest  in  samples  which  are  creped  before 
immersion.  Between  the  slab  immersed  whole  and 
cut  into  thin  slices  there  is  little  difference,  nop 
does  increasing  the  time  of  immersion  in  the 
formalin  appear  to  increase  the  retarding  effect. 

Finally  this  retarding  effect  is  in  no  rase  as 
great  as  that  produced  by  the  formalin  during  the 
earher  stages  ot  the  preparation  ot  the  rubber,  and 
it  appears  therefore  that  the  major  part  of  the 
effect  must  be  due  to  the  inhibition  of  the  form- 
ation of  the  accelerating  substance. 

Erperiment  8. — One  further  experiment  was 
carried  out  to  produce  the  maximum  efl'ect  on  fast- 
curing  rubber  as  follows  : — 


177 

177 
177 
177 

177 
177 
177 


.v.     Fast -curing  finished  crepe  soaked  in  10% 

formalin  for  1  day. 
B.     The  same,  for  3  days. 
('.      The  same,  for  10  days. 

D.  Fast -curing  ttiiished  crepe  soaked  in  50% 
fornuvlin  for  1   day. 

E.  The  same,  for  3  days. 

F.  The  same,  for  10  days. 

G.  Control. 

The  vidcanisat  ion  results  are  given  iu  Table  VIII. 
Table  VIII. 


-s 

g 

!5 

Hi 

li. 

''lit 

■0 

II? 

i 

1  ^" 

m^ 

a 

'^^ 

e-> 

S) 

u^  ^  — 

» 

u 

~ 

Hours. 

Hours. 

A. 

B. 

AxB. 

171   A.     .. 

o 

2 

1-44 

954 

1373 

171   li.     .. 

t> 

2 

1-39 

961 

1355 

171  C.     .. 

o 

2 

1-51 

987 

1     1490 

171   I),     .. 

2 

2 

1-44 

980 

1411 

171  E.     .. 

2 

2 

1-43 

090 

i     1415 

171  F.     .. 

2i 

2 

1-43 

979 

1S9U 

171  G.     .. 

li 

li 

1-50 

993 

I     1489' 

Tile  order  of  rapidity  of  cure  shown  by  the 
curves  is  as  follows  : — Ci — A  B — C  D  E  P. 

It  wUl  be  seen  that  even  by  increasing  enormously 
the  strength  ot  the  fonnaliii  and  the  lime  of 
imniei-sion.  little  ad<litional  etTect  Is  produced  on 
the  finislied  rubber,  and  its  rate  of  cum'  cannot  be 
retarded  to  the  same  extent  as  in  fresldy  prepared 
rubber. 

Action  of  heat. 

Experiment  9. — The  action  of  moist  heat  at 
different  stages  in  the  preparation  of  slal)  rubber 
was  also  investigated.  The  following  series  was 
prepared  : — 

84    A.     tT'ontrol  slab  untreated. 

84  B.  Heated  on  removal  from  serum,  the  day 
following  coagulation. 

84    C.      Heated  one  day  later. 

84    K.     Heated  three  days  later 

84    .S.      Heated  five  days  later. 

The  slabs  were  heated  in  the  steam  autoclave 
for  al)out  20  minutes  at  150' C,  thLs  being  pre- 
sumably sufficient  to  sterilise  them  completely. 

The  slabs  were  all  creped  7  days  after  coagula- 
tion. The  vulcanisation  results  are  given  in 
Table  IX.  and  the  load-stretch  curves  for  a  2  hours' 
cure  iu  Diagram  111. 


Table 

IX. 
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2i 
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1434 

84  C 

2i 

3 

1-43 

987 

1411 

84  K.      .. 

2i 

2i 

1-51 

1001 

1511 

84  S 

u 

1| 

1-27 

973 

1236 

84   A 

1 

U 

1-40 

992 

1388 

It  will  be  seen  that  the  heating  has  retarded  the 
rate  of  cure,  while  no  effect  on  the  mechanical 
properties  is  apparent. 

The  possible  direct  eflect  of  heat  on  the  acceler- 
ating   substance    was    investigated    in   a   similar 
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lufinner  to  that  of  fho  formalin,  by  the  following 
oxperiinent ,  tietails  of  whith  aro  given  below  : — 
Experiment   10. — 

Unpresscd  slab. 

169  S  1  A.     Control. 

169  SIB.     Heat  0(1  whole  in  auto(^lave  for  J  hour 

at  JO  lb.  steam  pressure. 
169  SIC.     Cut    into   thin  slices  and   heated  as 

above 


Pressed  slab. 
Control. 

Cx\t  into  thin  slices  and  heated  for  J 
hour  at  40  11).  pressure. 
Creped  and  heated  as  above. 
The  vulcanisation  results  are  giveu  in  Table  X. 

Table  X. 


169  F  H. 
169  F  K. 

169  F  L. 


©My 
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169  S  I  A. 
169  S  I  B. 
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169  S  I  H. 
169  S  I  K. 
169  S  I  L. 
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1 
U 
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li 
li 
li 


A. 
1-29 
1-34 
1-29 


-is 

Sill 


las- 


B. 

1025 
1014 
1033 


1-34 
1-29 
1-49 


942 
1038 
1057 


AxB. 
1322 
1358 
1^32 


1262 
1339 
1574 


The  order  of  rate  of  cure  shown  by  the  curves 
was  as  follows  : — A,  C,  B  and  II,  K.  L  respectively. 

Ejcperimcnt  10a. — A  second  series  was  treated 
in  a  more  drastic  manner,  as  follows  : — 


produced   by   the   action  of  heat   on  the   freshly 
prepared  coagulum. 


Table  X  (a). 
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Hours. 

A. 

B. 

AxB. 

169  S  2  A. 

li 

1 

1-42 

1005 

1427 

169  S  2  B. 

U-U 

1 

1-37 

1024 

1402 

169  S2C'. 

U— li 

1 

1-55 

999 

1548 

169  S  2  D. 

li 

li 

1-38 

1010 

1393 

169  S  2  H. 

li— li 

it 

1-52 

979 

1488 
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li 

1-49 

982 

1453 

169  S  2  L. 

li 

1-46 

951 

1388 

The  heat,  therefore,  like  the  formalin,  is  princip- 
ally active  in  preventing  the  development  of  the 
substance  which  accelerates  the  rate  of  cure. 

Action  of  cold. 

The  action  of  cold  was  also  investigated  in  the 
following  experiments. 

Experimcrd  11. — Four  slabs  were  prepared  and 
treated  with  the  results  shown  in  Table  XI.  and 
Diagram  III. 

It  is  evident  from  the  times  of  vidcanisation 
that  cold  has  had  the  effect  of  inhibiting  the 
development  of  the  factor  causing  increase  in  rate 
of  cure.  Three  days  without  treatment  followed 
by  six  days  in  the  ice  chest  (L)  gives  a  slower 
ciii'mg  rubber  than  6  days  in  the  slab  form  without 
treatment  (A).     The  temperature  of  the  ice  chest 


Table  XI. 


Ret.  No. 


Days  after  coagulation. 


Time  of  vulcanisation 
giving  standard  curve. 


Removed 

84  A from 

serum 
8*  B 

84  B 

8*L.   


uutreated- 


Creped. 


-In  ice  chest- 


Untreated  < In  ice  chest 

< — Untreated — y< — — — — 


•<— removed— >Creped. 
from  ice. 
>    Creped. 


-In  ice  chest. - 


Creped. 


1  hour. 
2i  hours. 
2i       „ 

li     „ 


Unpresscd  slab. 
169  S  2  A.     Control. 
169  S  2  B.     Placed  whole  into  autoclave  for  1  hour 

at  40  lb.  steam  pressure. 
169  S  2  C.     Cut  into   thin  sUces   and  heated  as 

above. 
169  S  2  D.     Creped  and  heated  as  above. 

Pressed  slab. 
169  S  2  H.     Control. 
169  S  2  J.      Placed  whole  into  the  autoclave  for 

1  hour  at  40  lb.  steam  pressure. 
169  S  2  K.     Cut    into   thin   slices   and  heated  as 

above. 
169  S  2  L.     Creped  and  heated  as  above. 

Hie  vulcanisation  results  are  show^l  in  Table 
S(*). 

The  actual  curve  order  was  respectively : 
A.,  B,  C,  D.  H,  J.  K.  L. 

In  these  experiments,  as  with  formaUn,  it  will 
»e  seen  that  a  slight  effect  was  produced  by  the 
leat  and  again  it  was  greatest  in  the  case  of  the 
ilab  treated  after  crepeiug.  The  retardation  of 
^*te  of  cure  is,  however,  small  compared  with  that 


used  was  not  very  low,   being  about  40° — 50°  F. 
(4-5°— 10°  C). 

A  further  experiment  on  the  effect  of  cold  was 
made  as  follows  : — 

Experiment  12. — Nine  slabs  were  prepared  and 
treated  as  follows  : — 

179    A.     Slab  control  creped  after  a  fortnight. 
179    B.     Placed    in    cold    storage    on    day    after 

coagulation  at  0°  C.  for  2  days  and  creped 

on  removal. 
179    C.     Placed    in    cold    storage    on    day    aft«r 

coagulation  at  0°  C.  for  2  days  and  creped 

a  fortnight  after  removal. 
179    D.     Placed    in    cold    storage    on    day    after 

coagulation  at  0°  C.  for  5  days  and  creped 

on  removal. 
179    E.     Placed    in    cold    storage    on    day    alter 

coagulation  at  0"  C.  for  5  days  and  creped 

a  fortnight  after  removal. 
179    F.     Placed    in    cold    storage    on    day    after 

coagulation  at  0°  C.  for  7  days  and  creped 

on  removaL 
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179   G      Placed    in    cold    stora^ro    on    day    after 

ccvigulation  at  0'  C  for  7  days  and  oreped 

a  fortnight  after  removal. 
179    II.     Placed    in    cold    storage    on    day    after 

coagulation   at    0'  C    for    12    days   and 

crepod  on  removal. 
17U    J.      Placed    in    cold    storage    on    day 

coagulation   at    0"  (.'.    lor    12    day: 

crepod  a  fort  night  after  removal. 
179    K.     Portions  cut  from  slabs  B — J  on  the  day 

following  coagulation  and  creped  at  once. 
The  vulcanisation  results  are  given  in  Table  XII. 

Table  XII. 
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Table  XIII. 


It  will  be  seen  from  this  experiment  that  in 
every  case  by  keeping  the  coagulum  at  0"  C, 
development  of  the  accelerating  substance  was 
inhibited,  and  aLso  that  subsequently,  if  the  rubber 
is  kept  in  slab  form  for  a  sufficiently  long  period 
after  removal  from  cold  storage  the  accelerating 
substance  is  produced  just  as  it  Is  in  the  ordinary 
slab  which  is  left  for  about  six  days  before  crepeing. 
It  will  be  observed  that  the  rubber  produced  by 
crepeing  the  slab  immediately  it  is  removed  from 
cold  storage  behaves  exactly  the  same  as  the 
rubber  produced  by  crepeing  immediately  on 
removal  from  the  serum  on  the  day  following 
coagulation  (K).  During  prolonged  periods  in 
cold  storage  the  slalj  ruljber  therefore  inidergoes 
no  change,  similar  to  that  which  it  undergoes  at 
ordinary  temperature  (about  28°  C). 

It  was  also  found  in  a  further  experiment  that 
prolonged  cold  was  without  eft'ect  on  dry  finished 
fast-curing  crepe  prepared  from  slab.  These 
experiments  show  that  cold  has  no  effect  on  the 
a<-celerating  agent  after  formation,  liut  that  it 
inhibits  its  formation,  the  effect  being  maintained 
only  during  the  action  of  cold,  since  the  slabs 
kept  in  cold  storage  up  to  a  period  of  10  days, 
iluring  which  the  change,  causing  rapidity  of  cure 
invariably  occurs  under  ordinary  conditions,  and 
subsequently  allowed  to  recover  at  the  ordinary 
temperature,  again  become  rapidly  curing. 

Effect  of  soaking  in  running  vcaler. 

Experiment  13. — It  was  also  found  that  the 
development  of  rapidity  of  cure  couhl  be  retarded 
by  keeping  the  slab  in  running  water  after  removal 
from  the  serum.  The  details  of  this  experiment 
and  the  results  of  vulcanisation  are  given  in 
Table  XIII. 

The  retardation  in  this. case  may  be  due  to 
gradual  removal  of  the  accelerating  substance,  or 
the  substance  frfim  which  the  accelerating  agent  is 
formed,  liy  prolonged  soaking  in  running  water 
or  may  be  diie  to  the  fact  that  the  running  water 
prevents  or  retards  the  decomposition  changes. 


Time  of  vulcanisation 

Ret.  No. 

Treatment. 

giving  standard 
curve. 

84  A. .. 

Control. 

1    hour. 

84  G.  .. 

Cn-Ktl  immediately  after  coagu- 

lation. 

3i  hours. 

S4  V.  . . 

Slab  kept  in  running  water  for 

C>  days  previous  to  crepeing. 

2i  hours. 

Conclusions. 

The  conclusions  whicH  are  reached  from  all  the 
above  experiments  are  : — 

1.  That  the  rate  of  vulcanisation  of  rubber  from 
any  given  latex  is  determined  by  the  extent  to 
which  a  certain  change  takes  place  subsequent  to 
coagulat  ion. 

2.  This  change  is  noniially  limited  to  the  first 
few  days  after  coagulation.  Tlie  change  is  pro- 
gressi\  e  and  reaches  a  maximum  in  "  slab " 
rubber  (i.e.,  coagulum  containing  a  large  propor- 
tion of  the  serinu)  in  approximately  sis  days  after 
coagulation. 

3.  The  change  can  be  arrested  either  partially 
or  completely  by  the  action  of  formalin,  heat,  and 
cold.  It  is  also  arrested  by  crepeing  shortly  after 
coagulation,  which  may  be  dtie  either  to  the  larger 
surface  exposed  or  to  the  more  rapid  drying  or 
both,  combined  with  the  removal  of  most  of  the 
serum  in  machining  to  crepe  form. 

4.  The  complete  arrest  or  inhibition  of  the 
change  by  fomialin  (similar  elTects  have  been  i 
obtained  withotherantiseptics)  and  by  the  action  of 
both  heat  and  cold,  indicates  the  formation  by  ' 
biological  action  of  a  substance  which  increases  the 
rate  of  cureof  rawrnbber,  the  decomposition  being 
proIiaVdy  of  an  anjerobic  nature.  There  is  no 
evidence  that  the  change  is  due  to  chemical 
agencies. 

In  this  connection  experiments  carried  out  by 
us  on  latex  frozen  for  several  days  at  12" — 15°  F., 
are  of  considerable  interest,  since  by  freezing  for 
this  period,  the  rubber  no  longer  cures  rapidly, 
even  if  left  for  a  considerable  period  afterwards 
at  ordinary  atmospheric  temperciture  (84'  F.). 

(Note.— This  method,  i.e.,  freezing  of  latex  to 
produce  rubber,  has  been  patented  in  the  F.M.S., 
and  we  are  not  at  liberty  at  present  to  give  any 
further  information.  Latex  after  freezing  for 
4 — 5  hours  is  coagulated  and,  on  thawing  the  solid 
block  thus  formed,  a  solid  coagulum  is  formed,  I 
whereas  latex  can  be  frozen  for  a  short  period  and  j 
on  thawing  is  reconverted  to  latex.)  | 

I 
Part  II. 

The  second  part  of  this  research  deals  with  the 
probable  nature  of  the  constituent  of  the  latex 
involved  in  the  changes  in  raw  rul)ber.  and  the 
nature  of  the  constituents  which  are  responsible 
for  the  variations  in  rate  of  cure  of  different 
rubbers. 

Experiments  on  the  addition  of  proteins  to  rtUiber, 
(a)  Effect  of  casein  and  peptone.  , 

It  has  long  been  considere<l  that  the  proteins  in 
rubber  derived  from  latex  play  an  important  part 
in  its  vuIcanLsation  both  from  the  point  of  view 
of  ultimate  strength  of  the  vulcanised  rubber  and 
the  ciu'ing  capacity. 

Experimeids  showing  the  importance  of  the 
prot<'in  have  been  carried  out  by  Clayton  Beadle 
and  .Stevens  (vide  this  Journal.  Dec.  Kith,  1912).  ' 
It  was  found  in  these  experiments  that  the  removal 
of  the  insoluble  nitrogenous  matter  from  rubber 
greatly  retarded  the  vulcanisation  while  an  excess  i 
of  the  nitrogenous  matter  accelerated  it.  I"  * 
subsequent  paper   (India   Rubber  J.,   Feb.  2otn, 
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1914)  Stevens  showed  that  the  insohible  nitro- 
genous ronstituent  could  he  repl.ared  by  peptone. 
Casein  diil  not  prove  ti)  be  (•(iiially  cftVitivc.  hut 
Lad  a  shtrht  eflect.  It  ua?  also  stated  that  starrh 
had  a  .slii;ht  effert  in  promoting  vuloanisation  in 
the  prott-in  free  rubber  but  the  figures  quoted  do 
not  appear  very  c-ouviiuing. 

In  the  experiments  which  .ire  given  here  we  have 
incorporated  c;i»Bein  .and  peptone  with  slow  curing 
raw  rubber,  that  is.  ordinary  crepe  niblur  which 
contains  a  noinial  amount  of  protein  (about  2-.)°„). 
The  incorporation  was  carried  ont  on  the  mixing 
rolls  at  the  same  time  as  the  addition  of  the 
r-ulphur. 

E.rperimciit  14. — The  following  were  the  mixings 
made  in  this  exijeriment  : — 

7"i    -A.     iriO  grms.  rubber   +   50  grms.  sulphur. 


B 
C. 
D. 
E. 


50  grms.  sulphur  + 


450  grms.  ruliber 

20  gi-ms.  peptone, 

4:'0  grms.  rul>ber  +  50  grms.  sulphur  + 

20  gnns.  peptone. 

450  grms.  rubber  +  50  grms.  sulphur   + 

20  grms.  casein. 

430  grms.  rubber  +  50  grms.  sulphur   + 

20  grms.  casein. 

The  vulcanisation  resvUts  are  given  in  Table  XIV. 
and  Diagram  IV. 


T.^BLE   XIV 
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•=1 


i  A. 

2  B. 
2  C. 
2  D. 
2  E. 


Hours. 
2J 
2i 
2i 
2J 
2i 


5  s 


CA 


Hours. 
3 

2} 
2i 
3 
2} 


A. 

1-40 
1-33 
J-2d 
1-24 
1-24 


B. 

957 
940 
946 
939 
956 


AxB. 
1339 
1250 
1182 
1164 
1185 


As  will  be  seen  the  differences  shown  bv  the 
3ad-stretch  curves  are  nil.  The  addition  of  the 
•eptone  and  casein  also  appears  to  have  produced 
ilerior  mechanical  or  phvsical  properties  in  the 
nlcanised  rubber.  This  mav  be  partlv  due  to 
"^nature  of  the  substances  added,  which,  in  the 
lethod  of  incorporation  adopted,  do  not  mix  well 
ith  the  raw  rubber. 


Effect  of  decomposed  casein. 

Experiment  15. — Since  our  previoiLs  experiments 
in  coiniection  with  slab  ruljber  left  for  at  least  six 
days  I)eforc  crcpeing  indicated  a  cliange  in  some 
constituent  in  the  raw  ndibcr,  and  the  production 
of  an  accelerating  agent  or  cat.alyst  from  some 
constituent  of  the  raw  rubber  by  decomposition, 
and  that  the  most  likely  substance  to  be  so  affected 
would  be  the  proteins  in  the  ruljber,  fvuther 
exijeriments  were  carried  out  by  the  addition  of 
decomposed  casein  to  raw  rubber.  In  the  first 
experiment  the  casein  was  mixed  to  a  paste  witli 
water  and  .allowed  to  decompose  in  an  open  vessel 
for  several  days,  such  decomposition  being  effected 
by  infection  with  bacterial  and  fungus  spores  from 
tlie  air.  In  another  experiment,  the  casein  was 
mixed  with  a  small  measured  quantity  of  latex  of 
known  rubber  content  and  allowed  to  decompose 
in  a  similar  way  in  an  open  ve.ssel.  The  resulting 
decomposition  products  were  eventually  dried  in 
a  desiccator  and  in  the  case  of  tlie  casein  alone,  the 
residue  was  subsequently  ground  to  a  fine  powder  ; 
in  the  case  of  the  mixture  of  latex  and  casein,  the 
dried  product  was  eventually  creped. 

Both  the  casein  decomposition  product,  and  the 
mixture  of  dried  latex  and  casein  were  incorporated 
with  a  slow-curing  crepe  ruliber  and  sulphur  on 
the  mixing  rolls  aUowance  being  made  for  the 
weight  of  rubber  fronx  the  latex  in  the  latter 
experhuent. 

The  following  mixings  were  thereforeprepared : — 
Ref.  No.  98  A.  450  grms.  rubber  -f  50  grms. 
+  15  grms.  decomposed  casein. 
450  grm.s.  rubber    —   50  grms. 


Ref. 


Ref. 


sulphur 
No    98  B. 

sulphur. 
No.   98   C. 

sulphur 


450  grms.  rubber  J-  50  grms. 
15  grms.  decomposed  casein 
from  (latex  +  casein)  mixture. 
Ref.  No.  98  D.  450  grms.  rubber  +  50  grms. 
sulphur. 
(Note. — Two  controls,  98  B  and  98  D,  were 
made,  on  account  of  the  tact  that  it  was  difficidt 
to  drv  completely  the  latex  and  casein  mixture 
(No.  98  C).  so  that  this  was  mixed  with  a  pa,rt  of 
the  sulphur  and  rubber  on  one  day,  made  thin  on 
the  mixing  machine  and  then  hung  to  dry  a  few 
days,  Iietore  completing  the  mixing  and  calender- 
ing. The  control  98  D  was  treated  similarly  to 
98  C). 

The  results  of  vulcanisation  tests  are  given  in 
Table  XV.  and  Diagram  W.,  showing  curves  at 
2  J  hours'  cure. 

Table  XV. 
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2i 
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1318 

98  B.      .. 

2J 

2 
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98  C.       . . 

2^ 

2 

1-24 

1001 

1241 

98  D.      .. 

2i 

2i 

1-22 

979 

1194 

As  will  be  seen,  there  is  a  slight  increase  in  the 
rate  of  cure  caused  by  the  addition  of  the  decom- 
posed casein  A  and  C.  In  the  above  experiment 
the  decomposition  of  the  casein  is  aerobic,  whereas 
the  decomposition  which  takes  place  in  '•  slab  " 
rubber  is  largely  anasrobic  which  may  produce 
an  entuelv  dift'erent  decomposition  of  the  proteins. 

Ejcperiment  16. — A  further  experiment  was 
therefore  carried  out,  in  which  the  casein  was 
mixed  to  a  paste  and  allowed  to  decompose  in  a 
closed  vessel.     After  about   10  days  the   decom- 
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poseil  paste  was  dried  in  a  desiccator  and  iiu-or- 
poratetl  on  the  mixing  maoliine  with  a  slow-curing 
civpe  rubber  at  tlie  siMue  time  jvs  the  sulphur,  jis 
in  previous  experiments.  Threi'  samples  were 
taken,  including  the  control,  ivs  follows  : — 

Kef.  No.  lotj  A.  Control  siuiiple  of  slow  curing 
rubber.     450  grius.   —   'A*  grms.  sulphur. 

Ref.  Xo.  156  B.  Control  sample  of  slow  curing 
rubber.     450  grms.    -    50  grms.  sulphur 

—  10  gnus,  decomposed  casein. 

Kef.  No.  150  C.  Control  sample  of  slow  curing 
rubber.     440  grms.    4-   50  gi'ms.  sulphur 

—  10  gnus,  decomposed  casein. 

In  sample  Xo.  15(5  B,  the  sulphiu-  is  added  to 
the  same  amo\int  of  raw  rubber  as  in  the  control 
and  in  Uef.  No.  150  C  allowance  is  made  for  the 
10  grms.  of  decomposed  casein. 

The  vulcanisation  results  are  given  in  TaVile  XVI. 
and  Diagram  Y.,  shewing  curves  at  2i  hours'  cure. 

Table  XVI. 
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As  will  be  seen,  there  is  a  marked  acceleration 
in  the  rate  of  cure  of  the  rubber  to  which  the 
an»robically  decomposed  casein  has  been  added, 
demonstrating  the  formation  of  an  accelerating 
agent  or  catalyst  from  the  casein,  which  itself, 
under  the  conditions  of  m.ixing  employed,  had  no 
effect  on  the  rate  of  cure.  Both  samples  150  B 
and  150  C  are  very  much  over-cured  at  3i  houi's 
and  quite  brittle. 

Experiment  17. — Fiu'tlier  supplies  of  <asein  and 
peptone  were  obtained  and  tlie  previous  experi- 
meutii  all  repeated  and  controlled  in  one  experi- 
ment.    The  following  series  was  prejiared  : — 

178  A.     Control.     450  grms.  rubber  +  50  gnus. 

sulphur. 
178   B.   10  grm.s.   anaerobically  decomposed  casein 

—  450  rubber  -^  50  grms.  sulphur. 
178    C.    10    grms.    aerobically  decomposed  casein 

-t-  450  rubber   -r  50  "grms.  sulphur. 


17S    D.   10    gnus,   undecomposod    casein    +    450 

rubber    +   50  grms.  sulphur. 
178   E.   10  g]-ms.  peptone  -:-  450  rubber  +  50  grms. 
s\dphiu". 

The  vulcanisation  results  are  shown  in  Table 
XVII.  and  Diagram  v.,  showing  curves  at  ".'Jhours" 
cure. 

Table  XVII. 
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The  relative  rates  of  cure  are  also  shown  in 
Diagram  V.  giving  the  load-stretch  curves  at 
2  J  hours. 

These  resxdts  confirm  tliose  previously  oljtaiued 
in  so  far  that  the  decomposed  casein  produces 
acceleration  in  rate  of  ciu-e  while  undeoomposed 
casein  does  not.  In  this ,  case,  however,  the 
aerobically  decomposed  product  has  proved  more 
eft'ective  "than  the  anffirobic.  Evidently  other 
uniontroUed  factors  are  active  in  deciding  the 
optimum  method  of  decomposition.  It  \\ill  also 
be  noticed  that  the  peptone  has  had  a  slight 
accelerating  action,  confirming  Beadle  and  Stevens* 
results. 

These  experiments  support  the  theory  that  the 
accelerating  agent  is  foiined  by  decomposition  of 
the  protein  in  latex,  and  that  the  preparation  of 
"slab  "  iiibbers  forms  a  suitable  type  of  rubbvr 
in  which  such  decomposition  can  take  place,  which 
it  does  during  the  first  six  days  after  coagulation 
and  that  this  period  in  the  life  history  of  the 
rubber  may  be  desci'ibed  as  its  vital  period,  as  far , 
as  vulcanising  capacity  is  concerned,  unless  the 
ruVjber  is  subsequently  treated  in  such  a  way  that 
the  accelerating  agent  formed  is  destroyed  or 
rendered  inactive. 

The  relationship  between  the  nitrogen  content 
of  fast  and  slow  curing  rubbers,  with  which  we 
shall  deal  later,  in  Parti  III.,  further  supports  the 
decomposition  theory. 

It  was  proliable  of  course  that  casein  or  its 
decomposition  product  might  not  give  the  same- 
proportion  of  the  accelerating  substance  as  do  the 
proteins  in  latex  itself  and  furtlier  experimentsj 
were  therefore  conducted  with  the  proteins  from; 
latex  itself,  before  and  after  decomposition.  | 

Expcrimoits    with   the   protein   frum   latex.        i 
Two  methods  of  experiment  were  adopted  to 
ascertain   the   elTects   of   the   proteins  present  in 
latex 

1.  Retention  of  all  the  serum  in  the  finished 
rublier  by  a  process  of  lapid  drying  of  the  latex, 
in  which  deiomposition  was  avoitled. 

2.  Addition  of  proteins  and  decomposed  proteinsj 
derived  from  tlie  serum  to  slow  curing  crepei 
rubbers,  as  in  tiie  case  of  casein,  etc.  I 

Experiment  18.— Latex  was  dried  in  a  thinflhu! 
bv  desiccation  over  calcium  cliloride  in  variw 
Only  a  small  quantity  of  rnliber  could  be  prepared 
in  this  manner  owing  to  the  extremely  thin  film 
necessary  to  obtain  elfective  drying  in  a  short 
time.  Dry  rubber  was  produced  in  this  mannei; 
in  from  2  to  3  days.  On  vulcanisation  this  rubber 
gave  an  optimuru  time  of  cure,  indicated  by  tbfi 
load-stretch  curves,  of  U  liours.  The  rtsults  oli 
the  vulcanisation  tests  are  given  in  Table  Vlli- 
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Table  XVI II. 


Ref. 

No. 

Time  of  cure 

gi\nng 

standard  inure. 

Breaking  load 
(kilos,  per 
sq.  mm.) 

Elongation  at 
break 
(original 
lengths  100). 

Product. 

60 

Hours. 
U 

A. 
1-35 

B. 
979 

AxB. 
1321 

Tlie  alwve  results  show  that  the  sample  was 
rapiilly  cuiing,  Init.  as  will  be  seen  from  a  later 
experiment,  the  rapidity  of  cure  is  due  to  another 
factor. 

Experiiiicni  19. — A  large  quantity  of  the  serum 
from  ordinary  acetic  acid  coagulation  of  rubber 
was  evaporated.  During  evaporation,  a  pre- 
cipitate of  protein  material  foimed  and  was 
rmlected   by   skimming   and   filtering,    dried   and 

"und  to  a  powder  and  mixed  with  a  slow  curing 

ii>ber.  The  mixture  (57  A)  consisted  of  loO  grms. 
Id  rubber,  50  grms.  of  sulphur,  and  5  grms.  of  the 
substance.  It  was  vulcanised  and  the  results 
compared  with  thpse  obtained  from  a  control 
mixing  (57  B)  consisting  of  -150  grms.  of  the  same 
rubber  with  50  grms.  of  sulphur. 

The  optimum  results  were  in  both  cases  given  at 
:  4  hours  as  shown  in  Table  XIX.  and  Diagram  VI., 
showing  the  curves  at  2  J  hours'  cure. 

Table  XIX. 
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The  load-stretch  curves  of  both  samples  were 
practically  the  same. 

It  was  evident  that  the  protein  material  thus 
obtained  had  no  accelerating  effect  on  the  rate  of 
CBre  of  the  rubber  to  which  it  was  added. 

Evaporated     sentm     mi>ins     protein. 

Experiment  20. — The  evaporation  of  the  serum 
used  in  Experiment  19,  after  separating  the  heat 
coagulated  protein,  was  continued  and  a  sticky 
mass  of  dehquesceut  material,  still  containing 
some  protein,  eventually  obtained.  This  was 
dried  in  a  desiccator  in  vacuo.  It  was  found 
impossible  to  mis  the  substance  \vith  rabber  or 
even  to  grind  it  up  owing  to  its  deliquescent 
nature,  consequently  flowers  of  sulphui-  was  mixed 
wiOi  it  and  the  resulting  mixture  re-dried  and 
ground  up.  It  was  necessary  to  repeat  the 
process  several  times  to  obtain  a  fine  powder. 
An  estimation  of  the  sulphur  in  this  mixture  was 
then  made.  The  percentage  of  sulphur  was  70  °f,. 
A  control  mixing  (17S  A)  containing  -150  grms. 
rubber  and  50  grms.  of  sulphur  and  a  mixing 
(178  D)  of  the  following  composition  was  made  by 
incorporating  this  serum  extract  mixture  with  slow 
curing  crepe  : — 

Rubber  450  grms. 

Sulphur  36  grms.  ( -i-  14  giins.  sulphur  in  serum) 

=  50  grms. 
Dried  (serum  residue  —  sulphur)  20  gnus. 

The  vulcanisation  results  are  given  in  Table  XX. 
The  load-sti-etch  curves  at  2J  hours  are  given, 
irith  others,  in  Diagram  V. 


Table  XX. 
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In  this  experiment  definite  and  marked  accelera- 
tion is  seen  to  have  been  produced. 

E.vperiment  21.— A  further  quantity  of  the  serum 
residue  used  in  Experiment  20  was  obtained,  and 
the  sticky  mass  obtained  after  drj-ing  in  a  desic- 
cator was  mixed  direct  with  rubber  on  the  mixing 
rolls.  This  was  a  matter  of  some  difficulty  but 
eventually  a  fairly  good  mixing  was  obtained  and 
the  sulphur  theii  "added.  This  time  a  larger 
quantity  of  the  substance  was  used,  the  com- 
position of  the  mixing  being  as  follows  : — 

193  A.  Rubber  450  grms.  Dried  serum  extract 
GO  grms.     Sulphur  50  grms. 

193  B.  Control.  Rubber  450  gnus.  Sulphur  50 
grms. 

The  vulcanisation  results  are  given  in  Table  XXI. 
and  Diagiam  VI.,  showing  the  curves  at  1 J  hours' 
cure. 


Table  XXI. 
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It  will  be  seen  here  also  that  a  very  marked 
acceleration  in  rate  of  cure  has  been  produced, 
combined  with  good  physical  quaUties. 

Decomposed  protein  from  serum. 

E.rpcriment  22. — Some  of  the  protein  material 
obtained  by  precipitation  from  the  senun  on 
boiling,  as  used  in  Experiment  19,  was  mixed  to 
a  paste  with  water  and  allowed  to  become  partially 
decomposed  in  a  bottle,  during  a  period  of  about 
10  davs.  Hvdrogen  sulphide  was  freely  evolved 
during  decomposition.  The  decomposed  sub- 
stance was  subsequently  dried  in  vacuo. 

The  mixings  were  made  with  slow  curing  crepe 
rubber  as  follows  : — 

A.  Control.     450    grms.    rubber    —    50    grms. 
sulphur 

B.  450  grms.  rubber  +  50  grms.  sulphur   -;-  o 
grms.  decomposed  product. 

The  vulcanisation  results  are  given  in  Table 
XXII.  and  Diagram  VI.,  showing  the  curves  at 
2  hours'  cure. 

In  this  experiment  a  marked  acceleration  in  rate 
of  cure  has  taken  place  accompanied,  however,  by 
inferior  mechanical  properties.  This  latter  fact  is 
particularlv  evident  when  the  figures  at  all  the 
diiierent  times  of  cure  are  considered. 


726        EATON*  &  GRANTHAM— \TJLCAXISATION  EXPERIMENTS  ON  PARA  RUBBER.    [July  13,  1918. 


Table  XXI 1. 
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T.\BLE    XXIII. 


Type  of  rubber. 


Percentage  ot 

nitrogen 
(average  of  two 
determinations). 


Optinnira  time 

of  mliMnisatlon 

in  hours. 


Smoked  sheet      

0-445 

s 

Smoked  slieet  after  ireiwing 

when  lirv 

0-441 
0-431 

s 

Smoked  slab  (after  crepeing) 

li 

I  nsmoked  sheet     

0-423 

2i 

Vnsnioke<l  sheet  after  crepe- 

ing when  dry      

0-434 

21 

rnsmoked  slab  (after  crepe- 

ing)    

0321 

IJ 

LOAD     2HBS 


It  was  not  found  possible  to  induce  the  .serum 
residue  used  in  Experiments  20  and  21  to  decom- 
pose even  when  infected  with  putrefactive  bacteria. 

Conclusions. 

It  is  apparent  from  these  experiments  that  there 
exists  in  the  senim  two  substances  :  (1 )  a  substance 
of  the  nature  of  protein,  precipitated  or  coagulated 
by  heat,  which  is  ineffective  in  accelerating  the 
rate  of  ^^llcanisation  unless  decomposed,  and  (2) 
a  soluble  substance,  only  ol)tained  by  evaporation 
and  not  easily  decomposed,  which  has  itself  an 
accelerating  action  on  vulcanisation. 

The  decomposed  precipitated  protein  is  effective 
in  much  smaller  quantity  than  the  .serum  residue 
obtained  Vjy  evaporation,  after  the  heat  coagulated 
protein  has  been  removed. 

In  the  ordinarv-  preparation  of  sheet  and  crepe 
rubbers  the  greater  part  of  the  serum  is  removed 
in  machining  the  coagidum  and  the  whole  of  the 
&olul>le  pro<lucts  may  be  washed  out  in  crepeing, 
so  that  normally  the  accelerating  effect  of  the 
soluble  serum  residue  is  nil.  The  whole  of  the 
experiments  in  the  first  part  of  this  paper  .show  the 
gradual  development  of  the  accelerating  substance 
during  the  first  few  days  after  coagulation  ;  this 
must  be  attributed  to  the  decomposition  of 
jirotein  (similar  in  nature  to  tliat  preiipitated  trom 
tlie  serum  by  heat)  whi<h  i.s  precipitated  with  the 
rubber  during  coagidation. 

P.\RT   III. 

TTie  nilrogen  content  of  rubber  and  its  relation  to 
rale  of  vulranisatioti. 

At  an  early  stage  in  our  work  in  view  of  the 
vulcanisation  results  oI)tained  on  "slali"  rubbers, 
an  attempt  was  made  to  discover  whether  any 


relationship  existed  between  the 
nitrogen  content  of  niljber  and  its 
rate  of  vulcanisation. 

A  series  of  det  CI  luinat  ions  ot  the 
amount  of  nitrogen  in  slali  and 
sheet  rubbers,  both  smoked  and 
unsniokcil.  having  different  rates  of 
vulcanisation,  was  made,  Kjeldahl's 
method  of  estimation  being  used. 
The  results,  together  with  the 
optimum  time  of  vulcanisation  for 
each  sample,  are  given  above  in 
Talile  XXIII.  All  the  samples  were 
prepared  from  different  portions  of 
the  .same  latex. 

The  estimation  on  the  slab  rubber 
was  carried  out  on  the  dry  crepe 
into  which  it  is  necessary  to  con- 
vert this  form  of  ruljlier  prior  to 
vulcanisation.  That  on  the  sheet 
rubber  was  carried  out  on  both  the 
sheet  itself  and  the  crepe  pro- 
duced from  it.  No  difference  is 
apparent  between  the  results  from 
the  sheets,  creped  and  uncreped. 

.:Vlt hough  there  is  a  wide  difference  in  rate  of 
vulcanis;ition  between  smoked  slab  and  smoked 
sheet,  no  difference  in  the  nitrogen  content  is 
shown.  On  comparison  of  the  un.smoked  sheet 
and  unsmoked  slab,  however,  it  is  seen  that  a  low 
nitrogen  content  is  connected  witli  rapidity  of 
vulcanisation. 

A  second  series  was  prepared  in  order  to  confirm 
these  results  ;  the  figures  are  given  in  Table  XXIV. 

Table  XXIV. 


LOtiO.      a'.»MRS 


Percentage  of 

Optimum  time 

Type  of  rubber. 

nitrogen. 

of  vulcanisatiun. 

Hours. 

Thick  smoked  slab    

0-423 

il 

Thin  smoked  slab      

0-39* 

Thick  smoked  sheet 

0-400 

2t 

Thin  sniciked  sheet    

0-416 

3 

Thick  un>moked  slab    

0-210 

1 

Thin  unsmoked  slab      

0-332 

1 

Thick  unsmoked  sheet      . . 

0-386 

2 

Thin  unsmoked  sheet    

0-394 

8 

Again  no  relation  can  be  traced  between  the 
nitrogen  content  and  rate  of  vulcanisation  in  the 
smoked  rul)ber  and  the  small  differences  in  nitrogen 
content  are  probal)ly  experimental  errors.  The 
unsmoked  mbljers,  however,  show  an  increasing 
percentage  of  nitrogen  with  a  decreasing  rapidity 
of  vulcanisation. 

In  the  .smoked  rubbers  there  is  evidently  no 
relationship  between  the  nitrogen  content  and  rate 
of  vulianLsation.  The  amount  of  nil  rogen  appears 
to  be  constant  and  fixed  by  the  smoking  so  that 
none  is  lost  on  crepeing.  In  the  unsmoked  rubbers 
low  nitrogen  content  is  associated  with  rapiditv 
of  vulcanisation.     These  nitrogen  figures  were  all 
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-obtained  on  the  finishoil  dried  rrope.  the  samples 
bein(i  nuicliiiK'd  to  thin  crepe  after  they  liad 
become  as  dry  as  possible  imdor  ortlinary  otmo- 
spheric    conditioiw. 

In  order  to  detennine  at  what  stage  in  the 
preparation  of  a  slab  rubber  the  nitrogen  is  lost, 
the  followinit  experiments  were  carried  out.  A 
nitrojien  determination  was  made  in  the  first  plaee 
on  an  ordinary  unsmoked  slab  which  h.ad  been 
allowed  to  become  dry  externally.  'I'he  moisture 
in  it  was  estimated  by  two  methods  as  a  control  : 
(1)  by  cnttint;  a  portion  into  slices  which  were 
driedat  100-  (".  (L>)  by  crepeing  and  drying  with- 
out heating.  The  nitrogen  was  then  estunated  in 
both  drv  .samples  ;  the  residts  are  given  in 
Table  XXV. 

Table  XXV. 

Per  cent. 
Nitrogen  in  unsraolied  slab  calculated  on  S2-7%  dry 

rubber 0-307 

Nitrogen  in  sliced  slab  heated  to  100°  C.  till  dry 0-240 

1    Nitrogen  in  the  dry  crepe  from  the  slab    0-218 

There   is,    therefore,    a    large    loss    o£    nitrogen 

I    when  the  slab  is  creped  previously  to  vulcanisation. 

It  also  appeals  that  most  of  this  nitrogen  is  in  such 

1  a  form  in  unsmoked  slal)   that  it  is  lost  in  the 

gaseons  form  when  the  slab  is  heated  to  100^  C. 

A  seiond  experiment  was  carried  further  back 
and  estimations  made  from  the  fresh  coagulum 
onwards.  All  the  percentages  of  nitrogen  given 
below  in  Table  XXVI.  were  calculated  on  the 
content  of  dry  rubber.  The  estimation  of  the 
percentage  of  dry  rubber  hi  the  fresh  coagulum 
was  a  matter  of  coi^siderable  difficulty  owing  to 
the  continual  exudation  of  serum,  and  the  result 
obtained  from  it  must  be  regarded  as  approximate 
only. 

Table  XXVI. 


are  tabulated  in  Table  XX^■II..  together  with  the 
rate  of  cure,  determined  l>y  the  load-stretch  curve 
method,   for   comparison. 

Table  XXVII. 


Ref.  No. 


%  Calculated 
on  dry  rubber. 

Nitrogen  in  wet  slab  2  hours  after  pressing 
Nitrogen  in  slab  after  drying  for  13  days    . . 

Nitrogen  in  dry  crepe  from  slab      

Nitrogen  in  wet  crepe  made  immediately  from 

the  wet  slab,  machined  2  hours  after  pressing 

Xitrogen  in  the  abo\e  crepe  when  dry  .... 

0-6  (approx.) 
0-324 
0-220 

0-396 
0-360 

It  will  be  seen  that  there  is  a  large  loss  of 
nitrogen  during  the  drying  of  the  .slab.  This  can 
be  attributed  only  partly  to  the  loss  in  the  serum 
which  drains  away  and  must  partly  be  ascribed 
to  loss  in  the  gaseous  form  due  to  decomposition. 
That  there  was  some  loss  in  this  form  is  shown 
by  a  comparison  of  the  nitrogen  content  of  the 
wet  crepe  prepared  immediately  and  that  gt  the 
slab  after  drjing  for  13  days.  There  has  also  been 
a  slight  loss  in  the  gaseous  ionn  from  the  crepe 
during  drying. 

The  contrast  between  the  high  nitrogen  content 
of  a  slow-curing  crepe  compared  with  the  low 
nitrogen  content  of  fast-curing  crepe  irora  a  slab 
rubber  can  only  be  expl.aiiied  on  the  theory  that, 
in  the  slab  rubber,  decomposition  of  the  protein 
or  nitrogenous  constituents  takes  place.  A  soluble 
portion  is  w.ished  out  during  crepeing  and  the 
insoluVile  residue  or  part  of  it  is  prestimably  the 
substance  causing  acceleration  in  rate  of  cure  in 
the  case  of  slab  rubbers.  Thus  we  hO;ve  a  further 
confirmation  of  the  experiniental  results  and 
theory  put  forward  in  Parts  I.  and  II. 

In  view  of  the  \Tjlcanisation  results  obtained  in 
I'arts  I.  and  II.  of  this  communication  and  similar 
'esiUts  on  other  san\ples.  wliich  are  not  included 
n  this  paper,  nitrogen  determinations  have  since 
>een  carried  out  on  a  large  number  of  our  experi- 
nental  .samples.  The  results  of  the  detennirations 
uade  on  some  of  the  samples  referred  to  in  Part  I. 


58  A.  . 
38  B.  . 
58  C.  . 
58  U. 
58  E.  . 
58  F.  . 
58  G.  . 
58  H. 
62  A.  . 
62  B.  . 
62  C.  . 
62  D. 
62  K.  . 
62  F.  . 
62  G.  . 
62  H. 
56  A.  . 
56  B.  . 
54  A.  . 
54  B.  . 
54  E.  . 
54  F.  . 
54  G.  . 

54  H. 

55  A.  . 
55  B.  . 
55  C.  . 
85  A.  . 
85  F.  . 
85  H. 
85  M. 
85  T.  . 
84  B.  . 
84  C.  . 
84  K. 
84  S.  . 
84  D. 
84  E.  . 
84  L.  . 
179  A. 
179  B. 
179  C. 
179  D. 
179  E. 
179  r. 
179  G. 
179  H. 
179  J. 
179  K. 
84  G. 
84  V.  . 


Nitrogen  in  dry 

Optimum  time  o£ 

sample. 

cure. 

% 

Hours. 

0-31 

2} 

0-26 

U 

0-19 

U 

0-16 

U 

0-17 

1, 

0-17 

1 

0-18 

1 

0-18 

1 

0-33 

2.V 

0-30 

1 

0-16 

1 

0-11 

1, 

0-13 

1 

0-12 

1 

0-12 

1 

0-18 

1  ■ 

0-17 

1 

0-42 

2 

0-19 

1 

0-37 

2 

0-36 

2 

0-36 

3 

0-35 

0-38 

3 

0-20 

1 

0-20 

1 

0-40 

2- 

0-19 

1 

0-40 

31 

— 

3t 

0-33 

3 

0-23 

2i 

0-27 

2t 

0-36 

2i 

0-28 

2t 

0-22 

li 

0-31 

2i 

— 

2t 

0-19 

li 

0-24 

u 

0-37 

3t 

0-24 

1 

0-38 

3i 

0-20 

1 

0-39 

3t 

0-26 

1 

0-36 

3 

0-27 

1 

0-38 

3 

0-40 

(              3 

0-19 

2i 

In  every  case,  the  amount  of  nitrogen  in  a  slow- 
curing  ruiiber,  is  about  50  to  100  °o  greater  than 
the  amount  of  nitrogen  contained  in  a  fast-curing 
slab  rubber,  the  amount  of  nitittgen  being  deter- 
mined on  all  samples  after  conversion  to  crepe 
and  di-ying. 

On  the  other  hand  the  amount  of  nitrogen  in 
samples  of  mbber  prepared  by  the  evaporation  of 
thin  layers  of  latex  or  by  pouring  out  the  latex  into 
thin  layers,  after  addition  of  acid  coagulant,  and 
allowing  the  thin  sheets  thus  obtamed  to  dry 
rapidly,  is  high,  and  amounts  in  some  cases  to 
0-5%  "Wid  such  samples  are  rapid  curing,  although 
the  percentage  of  nitrogen  indicates  that  no  decom- 
position of  the  protein  or  nitrogenous  constituents 
of  the  rubber  has  taken  place,  the  factor  deciding 
rapidity  of  cure  being  apparently  in  this  case,  the 
unknown  substance  present  in  the  evaporated 
serum  after  removal  of  the  major  portion  of  the 
protein.  The  nature  of  this  constituent  is  now^ 
being  investigated. 

There  is  still  another  aspect  of  this  question, 
with  which  we  have  not  dealt  here,  but  to  which 
reference  should  lie  made,  and  that  is  the  Influence 
of  certain  chemicals  when  used  as  coagiUants  or 
allowed  even  to  act  on  the  dry  finished  rubber, 
e.g..  mineral  acids,  pota.sh  alum  and  probaldy 
other  mineral  salts,  in  retarding  the  rate  of  cure 
even  of  slab  samples  in  which  the  decomposition 
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of  the  protein,  iis  iuili<.;Uo>t  '>y  the  nitrogen 
content,  has  oi-ciirrod.  The  lU'icler-ition  in  rate 
of  \-iih-anisjition  dvie  to  treatment  with  alkalis  may 
also  be  referreil  to  here.  We  are  dealins;  in  these 
eases,  however,  probably  with  a  dii-eot  eheniioiU 
elYe<.-t  of  these  siitistanoes  or  their  efl'e*-t  on  the 
acceleratini;  airent  after  its  formation.  Our  experi- 
n\ents.  which  ai-e  beini:  continueil  in  this  direction, 
are  not  vet  sutliciently  complete  for  further  report. 
These  eflfects  are.  however,  subsidiary  and  aiUhtive 
and  thus  complicate  any  relationships  between  the 
nitrogen  content  and  rate  of  cure. 

The  influence,  theivfore.  of  varioiis  substances 
used  as  coa.;ulants  on  the  rate  of  \ulcauisatiou 
and  the  fact  that  a  ri'lationship  exists  only  under 
certain  conditions  between  the  nitrogen  content 
of  raw  rubber  and  its  rate  of  wdcanisation  has  been 
the  cause  of  many  obscurities  in  the  past  and  has 
apparently  prevented  many  workei's  who  are 
\inable  to  deal  with  the  freshly  pi-epared  nibber. 
shortly  after  coagulation,  fi-om  elucidating  the 
nature  of  one  of  the  chmges  whiih  are  responsible 
for  variations  in  the  behaviour  of  rubber  during 
vulcanisation. 

The  complication  inti-oduced  also,  from  the  fact 
that  moi"e  than  one  factor  is  responsible  for  these 
variations,  has  till  now  still  further  obscured  the 
problem. 

It  is  not  claimed  that  these  researches  are  by  any 
means  complete,  but  considerable  light  is  thrown 
on  a  problem  which  hitherto  has  appeared  verj- 
complex. 

ScsmARy. 

1.  The  experiments  and  results  contained  in 
Part  I.  of  this  jjaper  ?how  that  one  factor  which 
lauses  variability  in  respect  of  rate  of  cxire  in 
plantation  Para  nibber  is  produced  during  the  first 
six  days  after  coagulation  and  that  the  change 
which  takes  place  in  the  coagxdum  is  progressive 
('.uring  this  period  while  after  this  period  no  further 
change  under  ordinary  conditions  takes  place. 

2.  The  action  of  antiseptics,  such  as  formalin, 
also  heat  and  cold  are  also  shown  to  inhibit  this 
( hange.  while  soaking  of  the  fresh  loaguluni  in 
running  water  consideraljly  retards  the  rate  of  cure. 

3.  The  action  of  formalin  Ls  also  shown  to  be 
partly  though  not  to  any  great  extent  an  action 
on  the  accelerating  agent  after  its  formation. 

4.  Experiments  on  the  cold  storage  of  freshly 
coagulated  rubber  show  that  while  the  change 
which  produces  rapidity  of  cure  is  inhibited  as 
long  as  the  coagulum  rt mains  in  cold  storage,  if 
the  rublier  is  removed  again  and  allowed  to  remain, 
without  machining,  for  a  further  period  (13  days  or 
possibly  less)  at  or<linary  atmospheric  ti  mperatures 
(about  «.">'F,  in  the  Feilerated  .Malay  .States) 
rapidity  of  cure  is  again  brought  about. 

o.  All  the  experiments  in  Part  I.  .'uggest  that 
the  change  which  produces  rapidity  of  cure  in  the 
rubber  is  caused  by  biological  agencies,  i.e.,  micro- 
organisms entering  the  latex  after  collection  and 
remaining  in  the  coagulum  and  that  the  change  is 
probably  a  decomposition  of  the  protein  or  nitro- 
genous substances  present  in  the  coagulimi  pro- 
ducing an  accelerating  agent  which  is  a  decom- 
position product  of  the  proteins. 

6.  The  experiments  in  Part  II.  on  the  addition 
to  slow-curing  i-ubbers  of  various  proteins  and 
nitrogenous  .substances  and  their  decomposition 
products,  including  the  proteins  from  latex  serum, 
decomposed  l)y  suitable  methods  after  separation 
from  the  serum,  confirm  the  conclusions  arrived 
at  from  the  experimental  evidence  contained  in 
Part  I.,  and  show  that  the  original  proteins  have 
little  or  no  effect  under  the  conditions  employed, 
while  the  decomposed  proteins  have  a  marked 
effect. 


7,  Experiments  with  unilecomposed  evaporated 
serum,  after  separation  of  the  pi-oteins  coagxilated 
by  heat,  ^uggest  the  presence  of  a  secomi  factor 
which  accelerates  the  rati'  of  cxn-e,  and  liue  to  some 
substance  originally  present  in  the  latex. 

)S.  In  the  case  of  our  so-called  '"  slab  "  rubbers 
possibly  both  factoi-s  are  responsible  for  the 
acceleration  in  rate  of  cure  and  it  unuld  appear 
that  the  .second  factor  may  be  responsible  for  the 
actual  superior  ten.sile  properties  of  the  rulil)er  ; 
some  evidence  to  this  eltect  is  contained  in  the 
comparatively  poor  quality  of  the  rubbei's  to  whiih 
t  he  pi-oteinilecomposit  ion  product  has  l)een  added  .in 
which  thesec<in<l  fact  or  has  been  removed.and  also  in 
the  good  quality  in  the  cjise  of  the  evajiorated 
latex  samples  iind  the  rubber  to  which  the 
evaporated  serum  has  been  added  Further 
experiments  are,  however,  necessarv  to  confirm 
this. 

il.  F^xperiments  with  evaporated  latex,  which 
contains  all  the  serum  constituents  and  liried 
sulliciently  rapidly  to  prevent  decomposition  of 
the  proteins,  also  confirm  the  presence  of  this 
second  factor. 

10.  The  nitrogen  figures  given  in  Part  III.  still 
further  confirm  the  decomposition  theory,  i.e..  the 
production  of  soule  substance  from  the  protein 
which  accelerates  the  rate  of  ciu'e,  the  nitrogenous 
portion  which  becomes  soluble  in  wa*er  ami  is 
removed  on  crepeing  being  non-essential.  The 
high  nitrogen  content  on  the  other  hand  in  rapiilly 
curing  rul)bei's  proiluced  by  evaporation  of  the 
latex,  without  decomposition  of  the  protein,  again 
confirms  the  evidence  obtained  as  to  a  second  j 
factor  which  is  probably  of  a  non-nit  rogenoas 
nature.  ! 

1 1 .  These  experunents  and  results  also  show- 
why  it  has  not  been  possilile  hitherto  to  connect 
the  nitrogen  content  of  a  rubber  with  its  rate  of 
cure,  since  a  rapidly  curing  cubber  may  have 
either  a  low  or  high  nitrogen  content  an<l  indicates 
how  previous  workei-s  have  gone  astray  or  not 
gone  sufficiently  far  in  their  investigations  in 
connection  with  the  protein  or  nitrogenous  con- 
stituents of  latex  and  rubber. 

12.  Many  other  experiments  on  nearly  1000 
samples  of  rubber  which  are  not  included  in  tliis 
present  paper  all  confirm  the  above  lesulls  and 
conclusions. 

13.  A  further  investigation  is  now  being  made 
as  to  the  exact  nature  of  the  protein  decomposition 
product,  which  accelerates  the  rate  of  cure  and  as 
to  the  nature  of  the  .secoiiil  factor  responsible  for 
acceleration  together  with  the  numerous  subsidiary] 
factors  which  influence  rate  .of  cure,  a  nimiber  ofi 
which  have  already  been  investigated.  \ 

I 

Note.  i 

1.  .Since  completing  this  paper  to  this  stage  wej 
have  found  that  the  protein  lett  in  sheet  of  averagei 
thickness  can  be  decomposed  and  so  produce  ai 
more  rapidly  curing  sheet  rubber  by  simply 
rolling  up  the  sheets  after  machining  m  order  to 
retain  a  sulTicient  moisture  content  for  the  bacterial! 
decomposition,  which  demonstrates  that  the 
rapidity  of  cure  of  the  so-called  slab  rubber  isi 
largely  due  to  the  decomposition  of  proteiiii 
nonnally  retained  by  the  rubber  even  after  rollin*;! 
to  sheet  fonu.  These  residts  also  show  the 
importajice  of  the  rate  of  drying  during  early  stagesi 
as  a  factor  in  the  preparation  of  sheet  rubber,  ini 
order  to  have  a  uniform  rate  of  cure.  j 

2.  For  further  information,  bearing  on  tM 
influence  of  various  factors  on  rate  of  cure  ol 
plantation  Para  rubber,  refenn'e  should  bcmafli! 
to  the  monthly  Agii(\dHiral  Bulletin.  Federafedi 
ilalay  States  ;  wliich  contains  papers  from  time! 
to  time,  dealing  especially  with  various  aspects  oli 
the  problem  alTecting  methods  of  coagulation  ari' 
preparation  on  estates. 
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Patents. 

Fume,  fluf-dusi  and  other  matter  si(spc»dcd  in  gas  ; 

Collection    of .      K.    F.    Pearce.    LiverpooL 

Eng.  Pat.  tilOO,  Apr.  2lj.  191.>.     Addition  to  Eng. 
Pat.  24.,oOii.  Oct.  21,  1010  (this  J..  1911,  732). 

Ix  the  apparatus  descrilied  in  the  principal  patent, 
the  flow  of  ga?;  througli  the  water  containing  the 
filtering  medium  is  caused  by  a  suction  fan  in  the 
outlet  pipe.  The  gas  inlet  is  provided  with  a 
piston  having  a  screwed  rod  so  that  it  may  be 
reed  into  tlie  pipe  to  remove  condensed  solid 
..;aterial. — \V.  F.  F. 

Filter  mediums.  E.  J.  .Sweetland,  Montclair,  X.J., 
U.S.A.  Eng.  Pat.  7-1(39.  May  18,  191.5.  Under 
Int.  Conv.,  Jlay  25,  1914. 
\  FILTERING  medium  is  composed  of  a  closely 
-oven  fa))ric.  the  warp  and  weft  threads  of  which 
are  composed  of  luindles  of  fine  wires.  The 
fabric  is  afterwards  flatt<?ned  l)y  rolling.  Alternat- 
ively one  set  of  threads  is  composed  of  single 
wires  ha.ving  approximrtely  the  same  diameter  as 
the  bundles  of  wires. — W.  F.  F. 

Separating  finely  divided  substances  [clay]  from 
mijrtures  of  coarser  or  foreign  particles  ;  Process 

foi Elektro-Osmose     Akt.-Ges.       (Graf 

.Schwerin  Ges.).  Frankfort.  Germanv.     Eng.  Pat. 
7590. .May  20.1915.Under  Int.Conv.iMay  2.5.1914. 

A  \IIXTIRE  of  finely  divided  and  coarser  particles, 
e.g.,  clay,  is  suspended  in  a  suitable  medium  (water) 
and  an  electrolyte,  such  as  ammonia,  is  added, 
which  causes  the  finer  partiiles  to  pass  into  the  sol 
state  whilst  the  coarser  particles  either  separate 
in  the  gel  state,  or  form  a  sol  of  a  lower  degree  of 
stability  than  that  of  the  finer  particles.  The 
mixture  is  then  sulijected  to  centrifugal  force  to 
effect  a  fractional  separation  of  the  constituents. 
The  separation  of  the  components  in  the  sol  state 
may  be  facilitated  by  electro-osmotic  action,  the 
containing  vessel  forming  one  electrode,  and  the 
other  being  placed  in  the  liquid. — W.  F.  F. 

Drying  room.  F.  A.  I appert.  Assignor  to  Wenborne- 
Karpen  Drver  Co..  Chicago,  111.  U.S.  Pat. 
1.183,SS9.May23,1910.DateofappL.Xov.l7, 191.5. 

A  DRYING  chamber  is  provided  with  air-heating 
chambers  which  are  formed  by  partitions  spaced 
apart  from  the  side  walls  and  communicate  with 
tne  drying  chamber  at  both  top  and  bottom. 
Above  each  heating  chamber  is  an  inlet  flxie  for 
fresh  air  along  the  length  of  the  chamber,  bounded 
by  an  inclined  partition  extending  from  the  side 
wall  to  the  roof.  The  heated  air  rising  from  the 
heating  chambere  meets  the  fresh  air  entering 
through  openings  in  the  inclined  partition  and  is 
•leflected  by  the  partition  towards  the  middle  of 
the  drying  chamber.  Outlet  flues  lead  upwards 
from  the  bottom  of  the  drying  chamber,  through 
the  heating  chambers,  and  out  through  the  roof. 

—A.  S. 

Dryer  for  dehydrating  macaroni  and  the  like.  A.  V. 
Alberto,  Los  Angeles,  Cal.  U.S.  Pat.  1,185.594, 
May  30,  1916.     Date  of  appl.,  Aug.  31,  1915. 

Am  Is  forced  by  a  fan  into  the  drying  chamber 
Ihrough  circumferential  openings  in  the  top,  and 


is  withdrawn  through  a  central  opening  in  the 
bottom,  info  an  inclined  condensing  coU  in  a 
chamber  below.  The  coU  is  spra\ed  with  water 
and  air  is  blown  over  it,  while  drain  cocks  are 
provided  at  the  lowest  points.  The  dried 
air  is  led  back  to  the  inlet  of  the  drving  chamber. 

■  — W.  F.  F. 

Melting-furnace.  A.  W.  Carroll,  Elizabeth,  N.J. 
U..S.  Pat.  1.182,893,  May  16,  1916.  Date  of 
appl.,  July  7,  1915. 

The  material  to  be  melted  is  contained  in  a  vessel 
supported  centrally  in  the  inner  of  two  concentric 
chambers  communicating  at  the  top.  Combustible 
gases  are  introduced  into  the  outer  chamber  with 
a  whirling  movement  and  pass  over  the  melting- 
vessel  into  the  inner  chamber  and  thence  to  a  flue 
below,  which  contains  a  coil  for  preheating  the 
combustible  gases. — W.  F.  F. 

Retort  or  still.     H.   M.   Chase,   Wilmington,   N.C. 

U.S.   Pat.    1.184.925,   May   30,   1916.     Date  of 

appl..  Mar.  3,  1914. 
A  VERTICAL,  cylindrical  shell  contains  a  number  of 
sets  of  heating  coils  arip^nged  one  aliove  the  other  ; 
each  set  comprises  coils  arranged  one  within  the 
other  and  has  a  separate  inlet  and  outlet.  The 
material,  in  pieces  or  fragments,  passes  downwards 
over  the  coils  and  is  supported  near  the  bottom  by 
a  set  of  transverse  bars  through  which  disintegrated 
material  passes.  A  heating  coil,  arranged  in  the 
form  of  an  inverted  cone  below  the  grating,  directs 
the  solid  material  to  the  central  outlet  at  the 
bottom.  whUe  the  liquid  passes  between  the 
convoUitions  of  the  coil  to  a  heated  annular  sur- 
rounding chamber. — W.  F.  F. 

Furnace.  R.  Xiedergesaess,  Sea,ttle,  Wash., 
Assignor  to  American  Smokeless  Burner  Co. 
U.S.  Pat.  1.185.526,  May  30,  1916.  Date  of 
appl.,  Dec.  17,  1914. 
The  fuel  is  contained  in  a  receptacle  which  also 
contains  water  to  a  predetermined  depth.  A  eon- 
centric  inner  fire-box  has  its  inner  contour  shaped 
as  an  inverted  cone  at  the  top,  and  cylindrical  at 
its  lower  end  which  dips  into  the  water.  A  fixed 
vertical  tubular  member  having  its  outer  surface 
shaped  as  a  helix  of  large  pitch  is  arranged  within 
the  cvlinderand  extends  downwards  into  the  fuel 
receptacle.  The  fire-box  is  rotated  and  is  provided 
with  means  wliich.  in  conjimction  with  the  helix, 
raises  the  fuel  into  the  conical  part  of  the  firebox. 
Air  tor  combustion  passes  upwards  through  the 
tubular  member. — W.  F.  F. 

Oxidising  apparatus.  M.  J.  Chaplin.  Assignor  to 
W.  A.  Ingham.  Seattle.  Wash.  U.S.  Pat. 
l,183,838,Mayl6,1916.Date  of  appL, Jiay27,1915. 
Ax  annular  retort  is  provided  with  an  outer 
cvlindrical  wall  and  an  inner  concentric  conoidal 
wall.  Part  of  tlie  annular  roof  revolves  about  the 
axis  of  the  retort  and  carries  a  hopper  which  is 
caused  to  rotate  intermittently  and  distribute  the 
material  on  to  the  conoidal  wall.  The  furnace  is 
located  within  the  inner  waU  and  is  provided  with 
a  central  conical  passage  for  heating  the  au:  which 
passes  througli  from  below  to  the  space  above  the 
fuel.— W.  F.  F. 
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l/JWor/]  furnace.  S.  Sparling.  Kvaiiston,  III.. 
Assignor  to  W.  M.  Kelso,  Oak  Park,  111.,  and 
R.  A.  A\u-;tiu.  I'hiijvjro.  HI.  T.S.  Pat.  l.lS.').5.-)0, 
Mav  30.  UUO.  Pate  of  appl..  Jan.  13,  1910; 
renewed  .Mar.  20.  liUO. 

The  retort  is  constructed  with  curved  sides  and 
bottom.  9.  and  rests  on  arches,  7,  on  each  side  of 


the  fire-box.  Arched  members.  11,  connect  the 
sides  of  the  retort  to  the  outer  furnace  walls,  5. 
and  are  pro\-ided  with  gas-circulating  openings,  14. 

— W.  F.  F. 

Elastic    fluids    [gas]  ;    Means   for   purifying  - 


C.  E.  Rateau.  Paris.  Assignor  to  Rateau  Battu 

.'^moot   Co..   New   York.     U.S.    Pat.    1,184.201. 

May  23,  1910.     Date  of  appl.,  Apr.  10,  1914. 

G.\S  enters  by  the  passage,  A,  to  the  fan,  B,  from 

wliich  it  is  delivered  to  the  purifying  chamber,  C, 

heated  by   a  jacket,  G.     The  melted  impurities  are 


withdrawn  by  the  pipe,  I.  The  gas  changes  its 
direction  before  passing  through  the  nozzles,  D.  to 
the  turbine.  E,  which  abstracts  some  of  its  kinetic 
energv-i  Liquid  mav  be  injected  into  the  gas. 

— W.  F.  F. 

Stirring  mechanism  for  chemical  furnaces.  T.  V. 
Fowler,  jun.,  .Assignor  to  General  Chemical  Co., 
New  York.  U.S.  Pat.  1,184,339,  May  23,  1910. 
Date  of  appl.,  July  24,  1915. 

Rabble-arm  for  roasting-furnaces.  11.  U.  Stout, 
A-ssignor  to  General  Chemical  Co.,  New  York. 
U.S.  Pat.  1,184.394,  Mav  23,  1910.  Date  of 
appl.,  Oct.  30.  1913. 

Refrigerating  apparatus.  Method  of  refrigeration. 
A.  H.  Eddv,  Windsor,  Conn.,  .\ssignor  to  C.  E. 
Shcpard,  Hartford,  Conn.  U.S.  Pats.  1,185,596 
and  1,185,597,  May  30,  1916.  Date  of  appl., 
June  17,  1910. 


Catalytic  or  contact  agent.  H.  von  Kt^ler  and  .\. 
Weindel.  Leverkusen.  Germany,  Assignors  to 
GtMuTal  Chcniical  Co..  Now  York.  I'.S.  Pat. 
l,lS<3,414..MaylO,10Ui.Date  of  appl..Jan.  10,1914. 

See  Fr.  Pat.  460,074  of  1913  ;  this  J.,  1914.  22. 

Heal  from  hot  solutions;  Apparatus  for  and  method 

of  recovering .     II.  ^l.  Liese.  Hamburg.  Ger- 

manv.  U.S.  Pats.  1.184.359  and  1.1S4.360, 
May"  23,  1910.  Dates  of  appl.,  Jan,  23,  1911, 
and  June  4,  1913. 

See  Eng.  Pat.  1832  of  1911  ;  this  J.,  1911.  1441. 


Grinding  tnills  ;  High-speed  ■ 


J.  S.   V 


'asting, 

F.    L. 

Pats. 

Date 


Fredericksberg,  Denmark,  Assignor  to 
Smidth  and  Co..  Xew  York.  U.S 
1.184,841  and  1,184.842,  May  30,  1910. 
of  appl.,  ,Tune  5,  1914. 

See  Eng.  Pats.  14,784  and  18,432  of  1914  ;  this  J., 
1915,  08,  945. 

ILi.— FUEL  ;  GAS  ;  MINERAL  OILS  AND 

WAXES. 

P.\tents. 

Methane  or  marsh  gas  giren  off  from  ynine  icorkingi 

and   like   places  ;   Means  for   utilising .     E. 

Moson.  Sheffield.  Eng.  Pat.  10,748,Xov.  27.1915. 

Air  containing  methane  passes  from  the  upcast 
shaft  through  a  restricted  orifice  to  an  expansion 
chamber,  where  the  methane  rises  to  the  top  while 
the  air  is  drawn  off  at  the  bottom  by  an  exhaust 
fan  at  the  enil  remote  from  the  inlet.  The  collected 
methane  passes  upwards  through  pipes  to  suitable 
gas-holders.  Aseparate  pipe,  provided  with  branches 
at  its  lower  end  for  tappmg  accumiUations  of  gas 
in  "  pockets  "  in  the  mine  working.^,  passes  up  the 
upcast  shaft  to  the  gas-holders.— \V.  F.  F. 

Oil  dislillalion.  Lime  reclamation  from  oil-distilla- 
tion residuum.  S.  M.  Ilerber,  Inza,  Mo.  U.S. 
Pats.  (A)  1.183.457  and  (b)  1.183.4.58.  Mav  10, 
1910.     Dates  of  appl.,  Dec.  7  and  Dec.  8.  1915. 

{.\)  To  obtain  products  of  lower  boiling  point  from 
hydrocarbon  oils,  the  oil  is  mixed  with  lime  and 
heated  in  a  horizontal  retort  which  is  rotated  or 
oscillated  intermittently  or  continuously  to  ensure 
uniform  heating.  Steam  or  air  or  both  may  be 
introduced  and  the  mixture  may  be  heated  under 
pressure  or  without  pressure,  (b)  A  furnace  for 
the  recover^'  of  lime  from  carbon,  oil.  and  the  like, 
comprLses  a  vertical  cyHndrical  chamljer  with 
perforated  air-supply  pipes  rising  from  the  grate 
to  the  top  of  the  cliamber.  Air  is  introduced  at 
the  lower  ends,  and  close-fitting  inner  perforated 
pipes  are  provided  which  can  be  raiseil  ami  lowere<l  i 
so  as  to  admit  the  ah  to  the  charge  at  any  desired 
point.  The  recovered  lime  is  withdrawn  from  the  \ 
bottom,  bv  manipulating  the  grate-bars  from  ' 
without.— W.  F.  F. 

Feedint/  pulverised  fuel ;  Apparatus  for .     J.  E. 

Bell.  New  York.     U.S.  Pat.  1.184.303,  May  23, 

1910.     Date  of  appl.,  July  29,  1914. 
Feeding  and  burning  fine  fuel.     W.  D.  Wood,  New 

York.      r.S.    Pat.     1.185.150.    Mav    30,    1916. 

Date  of  appl.,  Apr.  17.  1914. 
[Gas]  retort-bench.     G.  II.  Nilcs.  Ridgefleld  Park, 

N.J.,  A.ssignor  to  The  Improved  Equipment  Co., 

New  York.     U.S.  Pat.  1,185.002,  Mav  30,  1910. 

Date  of  appl..  May  11,  1914. 

[Hydrocarbon]  oils  ;  Treating .     O.  D.  Lucas,  i 

Assignor  to  Lucas's  Low  Pressure  Oil  Cracking  | 

Process,    Ltd.,    London.     U.S.    Pat.    1,183.091,  ( 

May  16,  1910.     Date  of  appl.,  Nov.  25,  1914.      i 

.See  Eng.  Pats.  12,653  and  18,923  of  1914  ;  thi«  J.,  | 
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Gasolene  suhsiUtife  ;  Process  of  dbimning .     H. 

Zenuii!!.  Haloiisee.Genni>.iiv.   U.S.  Pat.  1 .183,20(5, 
May  IC,  1911).     Date  of  appl.,  Jan.  20,  1913. 

See  Fr.  Pat.  452,919  of  1913  ;  this  J.,  1913,  "SI. 

Fuel  for  inicruahconibustion  engines.  J.  de  Cosmo 
and  n.  Quinaux.  Liege.  Belgium.  U.S.  Pat. 
l,lS4.727,>Iay30,1916.Dateofappl.,May  1.5,1913. 

See  Adilition  of  Aug.  S.  1913,  to  Fr.  Pat.  i59,857 
of  1913  ;  this  J.,  19U,  304. 

Manufacture    of   liquid    organic    compounds  from 

products   of  distillation    of  coal   and   other  solid 

carbonaceous  material  of  vegetable  origin.  Eng. 
Pat.  5021.     Sec  III. 

Process  of  making  chlorinated  hydrocarbons  from 
petroleum.     U.S.    Pat.    1,183,094.     See    XX. 

Begistering   device  for   gas-analysers.       "C.S.    Pat. 
1,184,095.     See  XXIII. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    UGHTDJG. 

R<ipid  method  for  comparing  the  decolorising  effi- 
ciencies of  charcoals.  W'ickendeii  and  Ha.ssler. 
See  XII. 

Patents. 

Oil  baths  and  the  like  and  means  for  heating  the  same 
E.  B.  Higgiiis.  \V;illasev.  Cheshii-e.  Eng.  Pat. 
17.8S1,  JuTv  28,  1914.  "Additiou  to  Eng.  Pat. 
17.190  of  1914,  dated  July  28,  1913  (this  J., 
1914.  912). 

The  oil  bath  or  like  heating  apparatus  described 
in  the  principal  patent  is  adapted  for  xise  on  a 
couiniercial  scale  by  fixing  the  Field  tube  or 
thermal  siphon  devices  in  a  fiu-nace  setting  so  as 
to  be  heated  by  the  hot  gases. — W.  F.  F. 

Heating  liquids  or  solid  substances  or  mLrtures  of 

liquids   and   solid   substances:   Dei-ices  for . 

A.     Lang.     Karlsruhe,     Gei-ma]iv.     Eu^.     Pat. 
8642,  June  11,  1915. 

See  Ger.  Pat.  290.908  of  1914  ;  this  J..  1916,  6S4. 
The  heating  cartridge  ij?  made  of  jjaper  or  other 
easily  carbonised  substance,  and  the  reaction  mix- 
tuiv  is  ignited  locally  by  means  of  a  fuse  of  "  nitrated 
cotton  wool  cord  ''  impregnated  with  sulphiu-  and 
alimiinium  dust  and  a  little  iron.  The  charge  foi- 
the  cartridge  may  consist  of  a-sbestos  or  the  like 
impregnated  witli  the  components  of  the  reaction 
mixture. 

Metallic  filaments  for  incandescence  electric  lamps 
and  for  other  purposes  ;  Process  for  manufactxiring 

.     K.  Xishimoto,  Tokvo,  japan.     Eng.  Pat. 

7829,  May  26,  1915. 

Fdjely-divided  tungsten  with  about  5°^  of 
thorium  is  pressed  into  sticks  and  heated  to  a 
white  heat  for  10  minutes  by  an  electric  current 
in  an  atmosphere  of  hydrogen.  The  sticks  are 
allowed  to  cool  slowly  for  a  period  up  to  50  hours  '■ 
l>y  i-educing  the  tui-rent  step  by  step,  and  finally 
hanuuered  or  rolled  while  at  a  dull  red  heat.  The 
tinal  product  may  be  rolled  or  dra\^^l  at  ordinary 
temperatures. — W.  F.  F. 

Electrode  for  arc  lampjs.  E.  3Ivlo.  Charlottenbxtrg, 
Gei-mauv.  U.S.  Pat.  1.183.317,  ilav  16,  1916. 
Date  of  appl..  July  21,  1915. 

Ax  electrode  containing  luminous  adnoixtures  is 
made  with  longitudinal  capillary  passages  to  absorb 
molten  particles  as  foi-med. — W.  F.  F. 

Manufacture  of  liquid  organic  compounds  from 
products  of  distillation  of  coal  and  other  solid 
carbo)iac€ous  material  of  vegetable  origin.  Eng. 
Pat.  5021.     Sec  III. 


Process  of  producing  new  oils  from  wood  creosote 
oil,  etc.     U.S.   Pat.   1,185,588.     See  III. 

Process  of  treating  wood  creosote  oil.     U.S.   Pat 
1,185,592.     See  III. 


III.— TAR  AND  TAR  PRODUCTS. 

Benzene;    Solidifying    and    melting   jioint    of - 


K.  ileldium.  Chem.  Xews,  1916,  113,  266 — 267. 
Commercial  "  pure  "  benzene  was  left  for  24  hours 
at  3"  C.  and  the  Uquid  portion  drained  ofl;.  This 
soUdifled  at  3-92'  C.  Complete  solidification  of 
the  whole  sample  was  not  obtained,  even  after 
12  hours'  exposm-e  at  \C  Supercooling  pre- 
vents the  normal  formation  of  crystals,  even  in 
the  presence  of  a  large  excess  of  crvstals.  The 
m.pt.  of  the  Uquid  portion  was  40°  C.  The 
crystals  deposited  on  supercooUng  the  benzene 
soUdified  at  5-60=  C,  melted  at  5-70°  C,  and  the 
liquid  bofied  at  8005°  to  8015'  C.  (0-45°  C.  lower 
than  the  accepted  b.pt.  of  benzene).  Super- 
fusion  of  this  benzene  could  be  produced  by 
exposing  it  to  a  temperature  of  3°  C.  in  a  stoppered 
bottle.  When  allowed  to  solidify  in  a  tube  of  1  in. 
diameter  at  a  room  temperatvu-c  of  V C,  it  assuBied 
a  transparent  colloidal  form,  its  temperature  after 
48  hours  being  2=  C.  In  some  cases  superftised 
benzene  when  shaken  became  viscous  before 
crjstaUisation,  which  is  probably  due  to  solution 
of  the  solid  colloid  in  liquid  benzene.  The 
variations  in  the  recorded  constants  of  benzene 
may  be  attributed  to  this  occurrence  above  the 
m.pt.  of  difl'erent  modifications  in  which  the 
molecule  becomes  more  complex.  The  piuity  of 
benzene  may  be  determined  with  greater  accuracy " 
by  the  melting  and  soUdification  points  than  by 
the  boiling  point. — C.  A.  M. 


Pyridine  bases  ;  Fonnatio7i  of  - 


by  condensation 
of  ketones  and  aiyiides.  A.  Pictet  and  P,  Stehelin. 
Comptes  rend.,  1916,  162,  876 — 878. 

By  the  condensation  of  2  mols.  of  acetone  and 
1  mol.  of  acetamide,  by  heating  to  250"  C.  in  a 
sealed  tube,  without  the  addition  of  a  dehydrating 
agent,  a  2 — 3°o  yield  of  trimethylpyridine  was 
obtained.  A  yield  of  9  °o  of  triphenyliiyridine  was 
obtained  by  heating  benzamide  and  acetophenone 
at  275°  C.  This  substance  forms  colourless  prisms, 
m.pt.  137°  C,  and  is  almost  devoid  of  basic 
properties,  crystallising  for  example  from  concen- 
trated hydrochloric  acid  unchanged.  An  attempt 
to  synthesise  pyridine  itself  frcni  foimamide  and 
acetaldehyde  by  this  reaction  was  unsuccessful 
owing  to  the  complete  decomposition  of  the 
formamide.  A  small  cjuantity  of  a-picoline  was 
however  isolated  from  the  product  obtained  by 
heating  paracetaldehyde  and  acetamide  fo  280"  C 
The  addition  of  dehydrating  agents  in  the  above 
reactions  defeats  the  main  object  by  converting 
the  amides  into  nitriles. — G.  F.  31. 

Phloroghtcinol  and   resorcinol ;   Quantitative  deter- 
mination    of by     means     of    furfural.     E. 

Votocek    and    R.    PotmesU.     Ber.,     1916,    49, 
1185—1194 

Phlokoglucixoi.  and  resorcinol  when  treated  in 
solution  with  furfiu'al  in  presence  of  hydrochloric 
acid  (about  12  °o  concentration)  give  a  greenish 
black  precipitate,  which  is  formed  with  sufficient 
regularity  to  serve  as  a  basis  for  the  Ciuantitative 
determination  of  these  phenols.  After  standing 
for  24  hours  the  precipitate  is  collected  in  a  Gooch 
crucible,  washed  free  from  chloride,  and  dried  at 
102° — 105°  C.  to  constant  weight  in  an  atmosphere 
of  hydrogen.  It  is  important  that  the  solution 
should  not  contain  less  than  0015  grm.  of  phloro- 
glucinol  or  0-05  grm.   of   resorcinol  per  100  c,c. 
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otherwise  precipitation  will  be  inooinplote.  As  the 
average  of  a  largo  nuiuluT  of  ixperimeiits  the 
fa-tor'  lOiuU-iisiitioii  pi-oihut:  Ogll.l),  is  aliout  2-1. 
The  pwseiu-e  of  phenol,  eatei-liol,  or  iiviiiiol  has  no 
tlet  rimont  al  effeet  on  t  lie  above  dot  iTminal  ions,  but 
witli  the  i-resols,  xylenols.  pyrosiallol.  ami  orciiiol 
pr*H-ipitaios  aiv  also  obtained  whiih  interfere  with 
the  results.— 0.  F.  M. 

I'ATEXTS. 
Liquid  organic  compounds  ;   Maiiufaclure  of- 


from  the  )>roducls  of  dislillaiiox  of  coal  and  other 
solid  carbonaceous  material  of  tciiclablc  origin 
formed  by  natural  or  artificial  carbonisation.  F. 
BersrivLs.  Kssen-Huhr.  fiemianv.  Eng.  Pat. 
5021.  Mar.  31.  iyi5.  Umler  Int."  Conv.,  Apr.  2. 
1914.  Addition  to  Eng.  I'at.  1S.232  of  19U 
(tills  J..  1!)U>,  107). 

The  process  described  in  the  priiic  ipal  patent  is 
found  to  bo  applic.il)le  also  to  the  products  of 
distillation  of  coal  and  other  carlionaceous  materi.ils 
such  as  tar  aiiil  pitch,  and  also  to  solid  residues 
from  coke  ovens  and  gas  retorts.  As  an  example 
l|kilo.  of  gas  tar  is  heated  with  hydrogen  at  100 
atmospheres  pressure,  to  400'  ('.  .:Vfter  4  hours 
the  mass  is  distilled  at  about  2.')0"  C.  and  about 
00  "n  of  distillate  resenibUng  petroleum  oil  is 
obtained,  which  lan  be  further  treated  Ity  rectifica- 
tion. Reference  is  directed  in  pursuance  of  Sect.  7 ' 
Sub-sect.  4.  of  the  Patents  and  Designs  Act.  1907, 
to  Eng.  Pat.  4574  of  1914  (thU  J..   1915.   S02). 

— W.  F.  F. 

Tar  distillates;  Method  of  producing  pure .     M. 

Melamid.  Freiburg.  Germaiiv.  U.S.  Pat. 
l,183,749.May  10.191C.Date  of  appl..May2S,1915. 

Tar.  tar  oils,  and  hydrocarbons  contained  in  the 
tar  are  heated  to  150'- — 200'-  C  with  phosphorus- 
osvgen  compounds  other  than  orthophosphoric 
acid.— F.  W.  A. 

Oils  [from  icood  creosote  oil.  etc.] ;  Process  of  pro- 
ducing   tietc .     H.    M.    Chase.    Wilmington, 

N.C.  U.S.  Pat.  1.185.588,  Mav  30,  1910.  Date 
of  appl.,  Apr.  29,  1916. 

Creosote  oil.  pitch,  or  other  liquid  product  of  the 
destructive  distillation  of  resinous  wood  is  heated 
in  a  still  or  retort,  dry  steam  is  introduced  below 
130"  C.  to  distil  off  light  oil.  and  subsequently  the 
temperature  is  raised  to  200'=  C.  and  dry  steam 
introduced  to  distU  oft  an  oil  having  the  character-  i 
istics  of  rosin  oU. — F.  W.  A. 

[Wood]  creosote  oil ;  Process  of  treating .   T.  W.    j 

Pritchard.  Assignor  to  National  Wood  Distilling   ( 
Co.,    Wilmington.    X.C.     U.S.    Pat.    1.185.592, 
Mav  30.  1910.     Date  of  appl.,  Aug.  14,  1911  ; 
renewed  Oct.  26,  1915. 

Creosote  oil  from  resinous  wood  is  heated  first 
to  a  temperature  below  500°  F.  (260°  C.)  until  all 
substances  having  a  creosote  odour  have  distilled 
off.  and  then  to  a  temperature  below  700"  F. 
(370  •  C.)  to  distil  off  an  oil  free  from  creosote 
odour.  The  product  has  the  general  characteristics 
of  rosin  oil.  but  contains  less  rosin  acids  and  more 
oxidised  aciils  and  possesses  a  lower  iodine  value 
than  rosin  oil. — F.  W.  A. 


IV.— COLOURING  MATTERS  AND  DYES. 

Thioindigo  ;   Hydroxy-  and  methoxy-derivaiives  of 
.   P.  Friedlander.   Ber.,  1916,  49,  955 — 966. 

C.6'-DuivuROSYTinorxDlGO  has  been  synthesised 
from  4-sulpho-2-aminobenzoic  acid  (sulphoanthr- 
anilio  acid )  by  converting  the  latter  into  the 
sulphothioglycine-o-carboxylic  acid,  wliich  is  fused 
with   caastic   potash,    when   the   hydroxjphenyl- 


thioglycinc-o-carboxylic  acid  fli-st  produced  lose 
water  al  a  higher  toiuporatuio  to  give  o.O-dihydr" 
oxythiDuaphthene  (m.pt.  212  I'.),  which  "  by 
oxidation  yields  O.O'-dibydroxytliioindigo.  Mcthyl- 
ation  with  methyl  sulph.ito  yields  0.0-ilinicthoxy- 
thioindigo.  which  is  more  ivalily  obtained  by 
coiuniMiciiig  with  4-methoxy-2-aminol>eii7.oic  acid. 
Unlike  the  hydi-oxy-derivatives  of  indigo  (Frieil- 
landcr  and  Si'hciik.  this  J..  1915.  70S).  O.li'-dihydr- 
oxythioindigo  is  stalile  in  alkaline  solution  in 
presence  of  air  even  after  continucil  boiling.  The 
absorption  spectra  of  the  hydroxy  and  inethoxy 
derivatives  of  thioindigo  are  practically  iilcntical  ; 
the  alkaline  solutions  of  the  former  .are  somewhat 
bluer  than  the  alcoholic  solutions.  The  position  of 
the  hydroxy  or  methoxy  groups  exerts  a  groat 
iniluenio  :  0.(>'-dil>romo-  and  diniethoxy-indigo 
are  violet-blue  and  violet  respectively,  whereas  the 
5.5'-isomei-s  are  greenish-blue  ;  the  dilTerences  are 
more  pronounced  in  the  case  of  the  thioindigo 
derivatives  :  O.O'-dimethoxythioindigo  is  orange- 
red,  the  5.5'-isomer  is  l)luisii  violet,  and  the  4.4'- 
isonier  is  practically  the  saiive  shade  as  thioindigo. 
The  introduction  of  snlphonic  groups  causes  a 
further  small  change  Iti  sli.iUe.  .as  in  many  other 
dyestntTs  :  5.5'-  and  (i.ti'-tbioindigo-disulphonii- 
acid     differ     verv     slightlv   from     one     another. 

— F.  W.  A. 

Pi/ronine  ;   The  para-quinonoid  constitution  of . 

J.  v.  Braun  and  K.  Aust.  Ber.,  1910.  49,989-999.    \ 

It  was  not  found  possible  to  convert  dicyanodi- 
methyldiaminoxanthone  into  the  corresponding  | 
x.antliydrol  necessary  for  the  piodiK-tion  of  tlie 
pyi-onine.  The  dicy.-inodimethyldiaminoxanthene.  i 
unlike  leucopyi-onine.  is  very  stable  to  oxidising 
agents,  and  hence  the  foiination  of  the  highly 
coloured  pyronine  salts  is  considered  to  be  bound 
up  with  the  presence  of  the  two  Ijasic  nitrogen 
groups.  Dicyanodimethyldiaminoxanthone,  like 
pyrone  and  xantlione.  only  gives  pale  yellow  salts 
with  concentrated  acids,  easily  hy<lrolysed  by 
water,  and  probably  having  the  oxonium  foimula  : 
OH 


CH, 


CH, 
CN 


Tlie  essential  part  played  by  the  two  basic  nitrogen 
groups  in  the  production  of  pyi-onine  salts  is  also 
shown  by  the  action  of  phosgene  or  oxalyl  chloride  ' 
on  colourless  tetramethyldiaminoxanthone.  which  | 
gives    a    deep    red-brown   product    in   which   the  j 
oxygen  atom  is  replaced  by  two  chlorine  atoms 
to  gi\e  the  ketochloride,  which  changes  to  : 

C.Cl 


Cl  " 


N(CH,), 


This  compound  gives  a  solution  of  the  colour  of 
pyronine  in  \\liich  only  one  of  the  cldorine  atoms 
is"  electrolytic.ally  dissociated;  liy  energctii- 
hydwlysis  "  the  xiinthone  is  again  produceil. 
Treatment  of  dicyanodimethyldi.aminoxanthon'' 
in  this  manner  gives  a  yellow  pi'oduct  which  does 
not  form  salts,  and  is  insoluble  in  water.  In; 
consequence  of  the  essential  part  played  by  th<[ 
two  basic  nitrogen  groups  it  is  consulered  that 
pyronine  dyestuffs  are  not  or(/io-quinonoid  asi 
usually  accepted,  but  are  more  probably  para-l 
quinouoid. — F.  W.  A.  _  ' 

Phenyl  derivatives  of  Methylene  Jihie  and  of  Ihionim. 

F.  Kehrmann.     Ber.,  1910,  49,  1013— 102:f. 

MoNOPHE.\-YL  Methylene  31ue   (trimethylphenyl-j 
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thionine)  lias  been  prepared  by  condensin<j  tliiodi- 
ptenylainino  witli  one  nioIeiiiU'  of  iiionoincthyl- 
aniliue  by  moans  of  fon-ic-  ihloridi'  and  tiojiting 
the  iiitiati'  of  tlio  piodiut  with  ilinn-thylaniine  in 
alcohoho  suhition;  witli  conrentrated  sulphuric 
acid  it  gi\>s  an  olive  solution  which  boiomes 
blue  on  dilution  :  caustic  .ilkalis  decompose  it 
rapidly  ;  tho  iodide  and  porcldorate  are  very 
slightly  solid  lie  in  cold  water,  and  somewhat  more 
solidde  in  loilijii;  water.  8\  nnnetrical  diinethyl- 
diphenyUliionine  is  produced,  together  with  2.3- 
di-[meth\  lanilino]-phen;izthioniunr  and  phenaz- 
thiouium.  by  theactionof  an excessof  monomethyl- 
anilinc  on  a  cold  .alcohoUc  solution  of  tho  3- 
methylanilino-phenazthioniuni  nitrate,  and  is 
separated  as  tho  zinc  chloride  double  salt,  which  is 
not  readily  soluble  even  in  hot  water,  but  is 
readily  soluble  in  alcohol ;  with  concentrated 
sulphuric  acid  it  gives  a  dirty  olive  solution, 
changed  to  blue  by  dilution  ;  its  behaviour  towards 
alkalis  is  tlie  sanie  a«  that  of  monophenyltri- 
methylthionine  and  of  31ethylene  Blue  ;  the  iodide 
anil  perchlorate  are  practically  insolutde  in  water. 
1  liphen^l-  and  os(/?/!-monophenyImonomethyl- 
thioniue  have  also  been  prepared.  The  replace- 
ment oj  a  methyl  group  in  Methylene  Blue  by  a 
phenyl  group  had  not  the  optical  effect  expected, 
viz.,  the  production  of  a  greener  shade. — F.  W.  A. 

Dyestuffs  pemiiUed  in  food  products  in  the  United 
States.     See  XIX.%.. 

Patents. 

Callocyanine    series  ;     Manufaeture    of   chromium 

compounds    of   the- .       O.    Imray,    London. 

From  Soc.  Chem.  Iiad.  in  Basle,  Switzerland. 
Eng.  Pat.  1.5,751,  Xov.  S,  1915. 

Dyestuffs  of  the  gallocyanine  series  in  the  form 
of  a  salt  or  hydrocliloride  are  treated  in  aqueous 
solution  or  suspension  with  a  chromium  salt  or 
a  chromate,  sodium  acetate  with  or  without 
acetic  acid  being  added  if  necessarj' ;  the  chromium 
compound  crj-stallises  or  may  be  salted  out. 
The  products  can  be  fixed  directly  without  the 
aid  of  mordants  for  printmg  cotton,  wool,  and 
silk,  yielding  bright  tints  of  unifoim  fastness. 
Kxamplc  :  A  solution  of  35  gims.  of  Gallamine 
Blue  in  1  litre  of  cold  water  is  mixed  with  9  grms. 
of  fused  sodium  acetate,  a  solution  of  15  grms. 
of  sodium  liichromate  crystals  in  150  giTns.  of 
water  added,  and  the  mixture  stirred  for  half-an- 
hoiu' ;  20  grms.  of  the  separated  chi-omium  com- 
pound, 100  c.c.  of  concentrated  foi-mic  acid, 
100  c.c.  of  water.  10  grms.  of  hydrosulphite  NF 
cone.  650  gnns.  of  starch-British  gum  thickening, 
and  120  cc.  of  water  are  heated  to  90°  C,  the  goods 
printed  with  this  paste,  dried,  and  steamed. 

— F.  W.  A. 

Disazo     dyestuffs ;      3Ianufacture     of      chroviable 

■  secondary .      G.    B.    Elhs,    London.      From 

Chemical  Works,  formerlv  Sandoz,  Basle, 
Switzerland.  Eng.  Pat.  100.472,  Apr.  1,  1916. 
(Appl.  Xo.  481S  ol  1910.) 

In  place  of  l.S-aminonaphthol-3.6-disulphonic  acid 
\ised  in  Eng.  Pat.  17.607  of  1915.  2.S-amino- 
iiaphthol-6-sidphonic  acid  is  coupled  with  o- 
diazophenols.  e.g..  diazotised  picramic  acid  or 
2-araino-6-nitrophenol-l-sulphonic  acid,  in  alkahne 
medium,  and  the  resultmg  monoazo  dyestufi's  are 
diazotised  and  combmed  with  pyrazolones  con- 
taining a  free  4-position,  e.fj..  l-[-t'-sulphophenyl]- 
•i-methyl-5-pyrazoloue  or  l-phenyl-3-methyi-5- 
p>Tazolone  respectively.  Valualile  o-hydroxy- 
disazo  dyestuffs  are  produced,  ot  wluch  the  wool 
dyeings  give  on  afterchroming  lirown  to  bronze- 
brown  shades,  fast  to  milling  and  to  potting,  and  of 
excellent  fastness  to  lisrht.— F.  W.  A. 


Sulphur  dyes  ;    Manufacture  of  netc .     P.  A. 

Xewton.    London.       From    Farbenfabr.    vonn. 

P.     Baver    und     Co.,     Leverkusen,     Germanv. 

Eng.  Pat.   13,952,  Oct.  1,  1915. 
See  U.S.  Pat.  1,175,230  of  1910  ;  this  J.,  1916,  531. 

Trisazo  dyes  ;  Green  siib.stanlive .   J.  Dediehen. 

Berlin-Halensee,  and  W.  Lange,  Berlin- 
Friodenau.  Germanv.  .Vssignors  to  Act.-Ges.  f. 
Anilinfabr..  Berlin.  U.S.  Pat.  1.183,831,  .May  16, 
1916.    Date  of  appl.,  June  5,  1915. 

See  Eng.  Pat.  8996  of  1915  ;   this  J.,  1915.  1136. 
Leather  dyes.    U.S.  Pat.  1.185,605.    5cc  XV. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

.    E.  J. 


Filter-paper  ;    Manufacture  of  chemical  — 

Bevan  and  W.  Bacon.  Analyst,  1916, 45, 159 — 163. 

It  is  estimated  that,  prior  to  the  war,  500.000  to 
600.000  lb.  of  filter-paper  of  all  grades  was  im- 
ported into  this  country  ;  at  the  present  tune  only 
four  English  paper  makers  are  producing  filter 
paper,  but  excellent  quahties  of  paper  are  now 
on  tho  uaarket.  For  most  filtering  purposes  a 
paper  should  possess  the  character  of  '"  softness." 
and  the  technical  term  for  this  is  "  bulk."  a  term 
defining  the  relation  of  the  volume  of  the  paper 
to  the  volume  of  the  fibre ;  generally,  for  a 
moderately  rapid  filter  paper  the  bulk  should  be 
about  3-5  (fibre  =1).  Pinholes  sometimes  occur 
m  papers  of  tliis  class  and  are  due  to  faulty 
manipidation  of  the  beaten  stuff  at  the  mill. 
Cotton  cellulose  is  preferable  to  linen  (flax) 
cellulose  m  the  manuiacture  of  high-grade  filter 
papers  owing  to  its  low  hydrating  power  and  to  the 
fact  that  it  imparts  more  bulk  to  a  paper.  It  is 
difficvdt  to  get  new  \vaste  material  for  this 
manufactiu'e,  and  the  source  of  many  ot  the 
chemical  impurities  in  the  finished  paper  may 
be  traced  back  to  the  raw  material.  The  lime 
present  m  filter  paper  is  chiefly  derived  from  the 
water  used  in  the  manufacture  ;  chemical  bleaching 
of  the  material  also  contributes  to  this  inipui-ity. 
Iron  and  copper  are  frequently  present  and 
sometimes  alumina  and  silica,  due  to  loading 
of  the  material  with  kaohn.  Starch  and  oU  are 
the  chief  organic  Impurities  m  filter  paper : 
both  are  derived  from  the  raw  material  and  are 
for  the  greater  part  removed  by  the  alkali  treat- 
ment and  washing. — W.  P.  S. 

Patents. 

Ungumminq  silk  and  silk  u-astes  ;  Process  for . 

Crebr.  Schmld,  Basle.  Switzerland.  Eng.  Pat. 
100.029.  Jan.  22.  1916.  Under  Int.  Conv., 
Jan.  22,  1915     (Appl.  Xo.  1062  of  1916). 

Ix  degummmg  sUk  or  silk  wastes  free  from 
chrysalides,  m.  place  of  100  kUos.  of  soap  30  to  60 
kUos.  of  soap  and  about  40  to  50  kUos.  of  chry- 
salides are  used.  The  soap  bath  or  lather  con- 
taming  these  proportions  possesses  a  less  degree 
of  aUcaUnitv  and  does  not  attack  the  sUk,  which 
is  more  readUv  washed  neutral  for  dyeing,  or  may 
be  placed  du-ectlv  in  a  tin  chloride  bath  without 
washing.  The  treatment  also  assists  the  carding 
and  combing  of  sUk  waste.  In  case  the  silk  wastes 
contain  manv  clu-vsaUdes,  the  whole  of  the  soap 
Is  replaced  by  soda  which  Is  added  gradually  to  the 
degummlng  bath. — F.  W.  A. 

Sulphite  [-celMose]  mills  ;  Acid-reclaiming  appar- 
atus for .   G.  S.  Wltham.  sen..  Hudson  Falls. 

and  J.  J.  McEwen.  Fort  Edward.  X.Y.  U.S. 
Pat.  1:183.152,  Mav  10.  1916.  Date  of  appl.. 
Dec.  11,  1915. 

The  cases  are  led  from  the  digester  first  to  a 
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mixing  tank  and  tlien  to  the  lower  part  of  an 
alisorption  towor.  which  is  fod  with  alkali  and 
also  with  the  hquor  s»'p;vratod  from  the  tiliro 
wlieH  the  (lisri'ster  is  ilischarirod.  Fwui  the  top 
of  the  tower  the  siases  jvvss  into  the  tank  whieli 
feetls  the  tower.  The  aeiil  liiiuor  li\m\  the  hot  torn 
of  the  tower  is  oonveyeil  to  the  niixint:  tank, 
where  it  meets  the  eases  oomiuiz  tlireetly  fixnn  the 
ilisrester,  and  the  enriehetl  liquor  from  the  mixijig 
tank  is  used  in  the  digester. — F.  Sp. 

Plastic  mniposition  [front  ccUidosc],  and  method 
of  nwkiiid  the  same.  W.  K.  Freeman.  Oscawana, 
X.Y.  U.S.  Pat.  l.lS;i.446,  May  1(5,  1916.  Date 
of  appl..  Jan.  2S.  llUo. 

A  PLASTIC  composition  is  produced  Viy  hydrolysing 
cellulose  with  an  alkaUne  solution,  dryiiur  it, 
mixing  the  dry  fihre  with  dry  magnesium  oxide, 
and  abiding  a  solution  of  magnesium  chloride, 
which  causes  the  whole  to  set. — F.  Sp. 

Cellulose     threads ;      Process    for     ma)U(facti(riiig 

brilliant .       J.    Christophe,    Lvon.    Fiance. 

U.S.   Pat.    1.1S4.323,   May   23,    lUlO.     Date  of 
appl.,  Marvh  0.  1915. 

Threads  of  natural  cellulose  are  submitted  to  the 
action  of  caustic  soda  solution  of  20'  to  30=  B. 
(sp.gr.  lit) — 1-20).  the  excess  of  the  solution  is 
removed  by  a  hydro-extimctor,  and  the  threatls 
are  then  treated  in  a  vacuum  apparatus  with 
carbon  bisulphide  equal  to  15  to  30%  of  the 
weight  of  the  thread.  The  resulting  cellulose 
xanthate  threads  are  stretched,  re-converted  into 
cellulose  by  treatment  with  a  suitable  solution, 
at  65=  C.  and  then  treated  successively  with 
sodium  sulphide  solution,  boiling  water,  a  solution 
of  a  mineral  ac-id.  and  hot  water.  The  treatment 
with  carbon  bisulphide  may  be  repeated  any 
number  of  times. — J.  B.  C.  K. 

Plastic  composition  ^celluloid  substiltde'i.  A. 
Eichensrriin.  Berlin.  U.S.  Pat.  1,185.074.  May  30, 
1916.     Date  of  appl.,  Aug.  1,  1910. 

.See  Fr.  Pat.  418.741  of  1910  :  this  J.,  1911,  79. 
The  quantity  of  fllUng  material  is  specified  as  more 
than  25°o,  prefei'aldy  more  than  100%  of  the 
weight  of  acetylcellulose. 

Countcrboard  [waterproof  board]  and  method  of 
prepariny  the  same.  A.  L.  Clapp.  Braintree,  Mass., 
Assignor  to  Hide-Ite  Leather  Co..  Boston,  3Iass. 
U.S.  Pat.  1.184.518.  Mav  23,  1916.  Date  of 
appl.,  Dec.  23,   1914. 

Manila  paper  is  beaten  out  and  mixed  with  the 
solution  obtained  by  the  action  of  caustic  soda  on 
leather,  and  with  rosin  size.  -Vlum  is  added  to 
precipitate  the  "  leather  in  solution  "  and  the  size 
on  the  fibre,  and  the  mass  after  being  kneaded  is 
shaped  into  boards. — F.  Sp. 


Cork  arii'les  ;  Method  of  Titakinr/  ■ 


.  Cork-board. 
L.  L.  Bentley.  Beaver  Falls.  Pa.,  Assignor  to 
Armstrong  Cork  Co..  Pittsburgh.  Pa.  U.S.  Pats. 
1.184.300  and  1.184.308,  Mav  23,  1916.  Dates 
of  appl.,  Xov.  25.  1914,  and  May  19,  1915. 

See  Eng.  Pat.  16.935  of  1915  ;  this  J.,  1916.  686. 
The  heat  transmission  of  the  cork-board,  deter- 
minerl  by  the  hot  plate  test,  is  less  than  5  JJ.Th.U. 
per  sq.  ft.  for  1  -  F.  diflerence  in  temperature  per 
24  hours  for  a  test-pie'-o  1  in.  thick. 


Cork  ;    Method  of  Ireatin'j  granulated  - 


.  L.  L. 
Bentlev,  Beaver  Falls.  Pa..  Assignor  to  Arm- 
strr,ng"Cork  Co..  Pittsburgh.  Pa.  U.S.  Pat. 
l,184,307,May23,1916.Dateofappl.,Xov.25,1914. 

Granulated  cork  is  heated  in  a  closed  vessel  in 
which  a  partial  vacuum  has  been  produced,  so  as 


to  vaporise  moisture,  etc..  superheated  steam  is 
then  foived  into  the  vessel,  and  the  pressure  is 
released  suddenly  to  cause  expansion  of  the  cork 
particles. — A.  S. 

M'ool  and  like  leashing  machines.  F.  B.  Petrie, 
Rochdale.  U.S.  Pat.  1.184,869,  May  30,  1916. 
Date  ol  appl..  Nov.  26,  1915. 

See  Eng.  Pat.  23,837  of  1914  ;   this  J.,  1916,  172. 

'  Artificial  silk,  artificial  threads  and  films  ;  Manu- 
facture   of .        E.     D.amniaim.    Tempelhof- 

"BerUn,  Germanv.  Kng.  Pat,  13,872.  June  8.  1914. 

I        Under  Int.  Conv.,  June  11,  1913. 

See  Fr.  Pat.  473,126  of  1914  ;   this  J.,  1915,  546. 

Cellulose  bodies  ;   Decicc  for  producing  filamentous 

[       or  filmy .     A.    Pellerin,    Ti-ouviUe,    Fiance. 

'  U.S.  I'at.  1. 184.206,  .Mav  2,i,  1016.  Dale  of 
appl.,  Mar.  31.  1913. 

See  Fr.  Pat.  442,022  of  1912  ;    this  J.,  1912.  910. 


Wood    stain    from 
U.S.  Pat. 


sulphite-cellulose    waste 
1,185,604.     See  XIII. 


liquor.. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Scricin  soap  [for  silk  dyeing]  ;    Manufacture  of  w 

substitute     for .  Gebr.     Schniid.     Basle, 

Switzerland.  Eng.  Pat.  100.169.  Jan.  19,  1916. 
Under  Int.  Com.,  3Iar.  12.  1915.  (Appl.  No. 
878  of  1916.) 

A  substitute  for  sericin  soap  for  use  in  the  dyeing 
of  sUk.  silk  wastes,  etc.,  is  obtained  liy  boiUng 
silkwomi  chrysalides  or  silk  wastes  containing 
chrysalides  with  water  to  which  sodium  carbonate 
may  have  been  added.  The  product  contains 
mainly  substances  related  to  sericin.  and  influences 
favourably  the  handle,  lustre,  elasticity,  and 
strength  of  the  fibre  and  its  uniform  dveing. 

— F.  W.  A. 

Dyeing  or  printing  fabrics  ;  Process  for .  P.  M. 

Justice,  London.  From  Bakelite  G.m.b.H.,. 
BerUu.    Eng.  Pat.  7284,  May  14,  1915. 

Water-soluble  phenol-formaldehyde  condensa- 
tion products,  of  value  as  meihauical  and  chemical 
fixing  agents  in  dyeing  or  priutiug  ou  account  of 
their  miscibility  with  the  usual  thickening  and 
dissolving  agents,  are  obtained,  for  example,  by 
heating  to  the  boiling-point  100  grms.  of  phenol, 
100  grms.  of  40"o  formaldehyde,  and  5  grms.  of 
caustic  soda,  neutralising  the  cooK'd  solution  \vitli. 
hydrochloric  acid,  and  concentrating  in  vacito. 
Such  products  are  mixed  with  metallic  powders, 
pigments,  or  dyestuffs  in  a  liculral,  acid,  or 
alkaline  medium,  and  the  printed  or  padded 
fabrics  steamed  to  render  the  condensation  products 
insoluble  :  an  alternative  method  is  to  pad  the- 
fabric  with  a  solution  of  1500  grms.  of  condensation 
product  in  900  grms.  of  water,  dr>',  steam,  and 
then  ilye  with  a-id.  basic,  or  direct  dyestoffs. 
The  aOinity  of  aniniiil  fibres  for  certain  dyestuflfb, 
e.g..  Victoria.  N'iolct  4BS.  is  increased  by  these- 
condensation  jiroducts,  the  dyeings  being  of  good 
fastness  to  light.  The  elasticity  may  be  increased 
by  the  a<ldition  of  cellulose  derivatives. — F.  W.  A. 


f.  Heiden- 

Vssignor    to- 

Svnthelic  Patents  Co.,  New  York.     U.S.  Pat. 


Dyeing  ;   Azo  dye  and  process  of  — 
reicii,      Leverknsen.      Cxermany 


l,"l83,378.Mayl6,1910.1)ateofappl.,.Vfar.27,1915 
See  Ger.  Pat.  287,7.52  of  1914  ;  this  J.,  1916,  174 
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Dyeing  skins,  Jtairs  and  the  like  ;  Process  for . 

K.    Marx.    Jlpssaii,     Assignor    to     Art.-Ges.    f. 

Aniliiifalir..     Berlin.     Oennanv.  U.S.     I'at. 

l,lS3,7^;<..\layl0.iyiG.l»ateof  »ppl.,JiUylt),1914. 

See  Fr.  Pat.  472,702  of  1914  ;  this  J.,  1915,  489. 

Fast  oranric  rtd.  or  brorcn  shades  0)>  veyclahle  fibres  ; 

Production    of and    [a:o]   di/rstuff.i   iherefor. 

H.   Levinstein   and    J.   Ba(l<liley,   Assigrnoi's   to 
Levinstein.     Ltd..     Manchester.  U.S.     Pat. 

l,185.413,May30.191t).L)ateofappl.,Nov.28.1913. 

See  Eng.  Pat.  27,525  of  1912  ;   this  J.,  1913,  1005. 

Manufaclurc  of  chromium  compounds  of  the  gallo- 
eyanine  scries.     Eng.  Pat.   15,751.     See  \Y. 

VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Hydrocyanic  acid  ;  Determination  of  umall quantities 

of .    M.  O.  Johnson.    J.  Amer.  Chem.  Soc, 

•1916,    38,   1230—1235. 

The   aceuracy    of    the    results    obtained    by    the 
colorimetric    thiocya'.iate    method    of    estimating 
livdrocvanic  aind  (Francis  and  Oonnell,  J.  Araer. 
I  hem.  "  Soc,    1913.    35,    l(i24)    are    vitiated    by 
I  tors,  such  as  tlie  potassium  chloride,  or  hydro- 
loric  acid  present,  which  influence  the  ionisation 
ferric  thiocyanate.  and  moreover  the  removal  of 
^  sulphur  in  the  method  is  very-  tedious.     Tliese 
-;id\antages  are  overcome  by  the  following  modi- 
.ktion  : — The  hydrocyanic  acid  is  distilled  into 
•tassium  hydroxide  solution  and  to  50   c.c.   of 
•lie  distillate,  containing  01  to  8  mgmis.  of  potas- 
sium cyanide,  1  c.c.  of  yellow  ammonium  sulphide 
~  added  and  tlie  liquid  is  evaporated  to  dryness 
I   the  water-ljatli.     The  residue    is    tliree    times 
xtracted  witli  10  c.c.  of  acetone,  the  evaporated 
-idue  of  the  acetone  extracts,  which  contains  only 
■  ■  potassium  thiocyanate.   is  dissolved  in  water, 
made  up  to  50  c.c.  2  c.c.  of  0-5  "„  ferric  cliloride 
sohation  abided,  and  the  colour  matched  with  that 
of     a     standard     thiocyanate     solution.     .Should 
the  acetone  er^tract  be  coloured  with  organic  matter 
fills  can  be  removed  by  extracting  the  aqueous  solu- 
•11  of  the  residue  with  ethyl  acetate,  in  which 
Kent  the  thiocyanate  is  insoluble. — G.  F.  JI. 

^  "Hum  hydro.ride  :    Solubility  of in  liquefied 

itmmonia.  X.  Tchitchinadze.  J.  Chim.  Phvs., 
1910.  14,  153—175. 
The  solubility  of  sodium  hydroxide  in  pure  liquefied 
uumouia.  completely  protected  from  atmospheric 
rases,  was  estimated  gravimetrically  by  evapor- 
"ing  the  saturated  solution,  and  indirectly  by 
'ermining  the  electrical  conductivity.  The 
,  imer  method  gave  4  mgrms.  per  1000  ginis.  of 
olvent  (or  1-8  mgrms.  per  litre)  and  the  latter 
uethod  1  mgrm.  per  1000  grms.  of  solvent  as  the 
uasimum  value.  Traces  of  moisture  sensibly 
iicreased  the  solubility. — E.  H.  T. 

'citim    carbonate  ;     Several   forms    of .       J. 

•Tohnston.  H.  E.  ilerwiu.  and  E.  D.  Williamson. 

Vmer.  J.  Sci..  1910.  41,  473—512. 
M.Cirji  carbonate  appeal's  in  three  crystalline 
lUydrous  forms,  viz..  as  calcite.  arasoiiite.  and 
■hat  the  authors  teiTa  fi-CaCOj.  Other  reputed 
Jrms  are  not  definite  forms,  their  divergent  pro- 
erties  being  due  to  dift'ereuces  in  the  size  of  the 
articles  or  their  mode   of   aggregation.     Calcite 

the  most  stable  form  at  all  temperatures  between 

and   970=  C;     at   970°  C,   under  a  sufficient 

i^;ssure  of  carbon  dioxide  to  prevent  dissociation, 

inverts  reversiblv  into  a-CaCOa  (Boeke.  Xeues 
»hrb.  Min..  1912.  i..  91)  which  differs  verv  little 
«m  it  crystallographically.  Calcite  is  the  general 
toduct  from  slow  precipitations  and  other  forms 

•'  readily   converted   into   it   at   about    400°  C. 

■igonite  is  unstable  at  all  temperatxuvs  within  the 
■:ige   of    experhuent,    and    no    definite    limiting 


conditions  deteiinining  its  precipitation  can  be 
specified.  Natural  aragonite  is  formed  («)  through 
organic  agencies,  (ii)  by  deposition  from  hot  springs, 
(c)  when  an  isomorphous  carlionate  is  present  as  a 
nucleus,  (d)  in  salt  waters  containing  sulphate. 
It  is  formed  artificially  by  slow  precipitation  at 
85° — 90'  C.  or  in  presence  of  an  isomorphous 
carbonate,  essential  conditions  being  the  use  of  very 
dilute  solutions  which  are  mixed  very  slowly.  At 
00  C.  the  precipitation  produces  a  mixture  of 
aragonite  and  ^-('at'Oj.  and  at  lower  temperatures 
a  mixture  of  /i-t'a('Os  and  calcite,  except  in  the 
presence  of  a  sulphate,  in  wiiich  case  aragonite 
containing  some  sulphate  is  precipitated.  Aragon- 
ite when  dry  can  be  kept  for  an  apparently 
indefinite  iseriod  at  the  ordinary  temperature  ;  the 
invei-sion  of  the  dry  material  at  400  C.  requires 
several  hours.  In  the  presence  of  water  at  25°  C. 
it  required  a  month  before  any  apprecialjle  change 
could  be  seen.  The  presence  of  calcite  nuclei 
increases  the  rate  of  invei-sion.  The  heat  of  trans- 
formation is  probably  small,  but  its  sign  is  un- 
known. /i-CaCOa  often  occurs  as  an  intermediate 
step  in  the  precipitation  of  other  forms,  but  it  is 
soon  transfoiTued  in  the  presence  of  water.  It  is- 
best  obtained  by  precipitation  at  60'  C.  of  a  solu- 
tion virtually  supersatiu'ated  ^\ith  respect  to 
both  calcite  and  aragonite,  in  the  absence  of  nuclei 
of  the  two  latter.  ^-CaCO,  may  l>e  separated  from 
calcite  a:id  aragonite  by  flotation  in  a  fluid  of 
sp.gr.  2-0.  as  its  sp.gr.  is  only  2-54.  It  is  usually 
precipitated  in  scales  or  plates  but  varies  greatly.. 
Its  crystalline  form  is  hexagonal.  The  dry 
material  persists  apparently  indefinitely  at  room, 
temperatures,  but  when  heated  to  410'  C.  it  is 
rapidly  converted  into  calcite.  In  the  presence 
of  water  inversion  occ\irs  readily.  The  difficulty 
of  distinguishing  it  from  aragonite  by  means  of 
the  usual  cliemical  tests  has  delayed  its  recognition 
in  nature,  though  optically  and  in  sp.gr.  it  is- 
quite  distinct.  Vaieriie  appears  to  be  a  porous 
aggregate  consisting  of  radiating  prisms  of  calcite 
too  small  to  be  resolved  by  the  microscope. 
Ktypeite  and  conchite  are  porous  aragonite,  and 
lublinitc  is  merely  a  special  variety  of  calcite  con- 
sisting of  rhombohedral  needles.  The  so-called 
'■  amorphous  "  forms  of  calcium  carbonate  appear- 
to  owe  their  special  properties  to  the  extreme 
minuteness  of  the  particles  and  to  the  mode  of 
aggregation,  and  do  not  offer  evidence  of  being 
distinct  in  crystalhne  form.  Hydrated  carbonates 
are  produced  by  precipitation  below  20"  C,  but 
CaCOs.GHjO  is  the  only  one  of  which  the  existence 
is  undoubted.  It  changes  rapidly,  at  the  ordinary 
temperature,  into  calcite  and  water,  aud  readily 
passes   undetected. 

Properties  oi  the  fonns  of  CaCOj. 


Eetractive  index. 

Crystal 
system. 

Optical 
char- 

Form. 

sp.gr. 

acter. 

max.         min. 

Calcite  : 

Artificial 

cryst-iils 

— 

. — 

1-658 

1-486 

2-71 

Iceland    

Hex. 

— 

1-658 

1-486 

2-713 

Spherules 

— 

— 

1-585 

1-455 

2-51 

(•■  vaterite  ") 

to 

to 

and 

1-64 

1-47 

greater 

Aragonite  ; 

Axtiflcial  pure 

— 

— 

1-682 

1-527 

2-88 

From  a  solution 

containing 

sulphate 

Orth. 

1-673 
to 

1-520 
to 

1-630        1-510    j 

Xatuial 

— 

large  range 

large 
range 

M-C'aC'O,  artificial 

Hex. 

^ 

1-650        1-550 

2-54 

CaC05,6HjO 

artificial      

Mon. 

— 

1-515 

1-460 

1-75 

736 
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The  authors  have  tomid  tliat  optical  and  iT\st'\l- 
loitrapliif  pitijuTtios  atTonl  a  rapid  means  of 
detenuiiiini;  tlie  various  forms  of  raleiiuu  cartionate 
and  that  tliey  are  more  relial>le  tlian  ihemical 
tests.  They  state  that  mueh  previous  work  is 
vitiatetl  l>y  the  use  of  insutVuient  iiiteria  aiul 
requires  revision. — A.  B.  S. 

Permaiiiianate  :      Titraiioiis    irith in    sironfjh/ 

alktiliiii'  siihitioii.    B.  Brauner.    Z.  anal,  t'liem., 
lHUi.  55,  225 — 207. 

In  alkaline  solution,  arsenious  a<iil  reduces  per- 
maniranate  (Mn™)  to  the  Mn'"  state  if  an  electro- 
lyte (K.;SO,)  is  present  to  convert  the  colloidal 
Mn(OH)j  into  a  precipitate;  when  the  coUoiihil 
Mn(OH)3  reniaiiis  in  the  solution,  the  reduction  of 
the  permanjranate  proceeds  as  far  as  tl\e  Mn" 
state.  In  tlie  case  of  mani;anous  salts,  tlie  oxida- 
tion of  the  latter  an<l  the  ivduction  of  the  perman- 
panate  pi-oduce  liydrated  niant;anese  dioxi<le. 
Tliallous  salts  are  oxidised  completely  to  thallic 
(TljOa)  salts,  and  cerous  to  eerie  salts.  I^ead 
salts  are  oxidised  partially,  the  product  coiitaininfi 
somewhat  more  oxygen  than  corresponds  with  a 
mixture  of  PbO -fl'bOj.  .Selenous  and  tellurous 
acids  are  converted  into  selenic  and  telluric  acids, 
respectively,  and  ferrous  salts  into  ferric  salts.  In 
feebly  alkaline  solution  nickel  is  oxidised  to 
an  extent  slijihtly  pre.ater  than  that  correspond  in  s 
to  the  formation  of  XiO.  but  in  stronsrly  alkaline 
solution  the  oxidation  proceeds  approximately  to 
the  formation  of  XijOj.  CoV)aIt.  when  oxidised  with 
permanganate  in  strongly  alkaline  solution,  yields 
an  oxide  containing  rather  more  oxygen  than 
corresponds  with  the  formula  C'OjOj. — W.  P.  S. 

Nitrate  and  nitrite  assimilation.  XI.  [Constittition 
of  nitrates  and  nitrites.]  O.  Baudiseh.  Ber.,  IDIO, 
49,  UTti— 1182. 

The  old  valency  formulae  for  nitrates  and  nitrites 
afford  no  explanation  of  the  great  tendency  towards 
tlie  formation  of  tlie  nitrite  stage  when  either 
am.monia  is  oxidised,  or  nitrates  are  reduced  by 
photochemiial  action  in  the  absence  of  an  oxygen- 
activating  catalyst.  Forinulne  are  suggested  for 
metallic  nitrates  and  nitrites  wliich  afford  an 
explanation  of  the  fact  tliat  the  nitrate  for 
example  can  split  oft'  oxygen  under  illumina- 
tion in  an  oxygen  atmosphere  whereas  the 
nitrite  cannot.  On  the  other  hiind,  in  presence 
of  alcohol  or  other  oxygen  activator  the  nitrite 
Ls  oxidised  to  nitrate.  l)ecause  the  alcohol 
peroxide  has  the  power  of  l)ringing  aViout  such 
an  oxidation,  but  in  the  absence  of  any  such 
activator  the  oxidation  of  a  lower  nitrogen  oxide 
stops  at  the  nitrite  stage. — V'.  F.  ^I. 

Erbium;     .'Reparation    of from    yttrium.        I. 

P.  S.  Willand  and  0.  James.     J.  iVmer.  Chem. 
Soc,  1910,  38,  1198—1202. 

A  NTMBER  of  rare  earth  separation  methods  were 
investigated  in  respect  to  their  utility  for  the 
separation  of  erl>ium  from  ytti'ivmi.  Oxides 
containing  an  excess  of  yttrium  were  used,  and  of 
the  methods  tried,  the  following  proved  most 
satisfactory: — (1)  Fractional  precipitation  witli 
sodium  nitrite  of  a  solution  of  Hi  gi-ms.  of  the 
oxides  in  hydrocldorio  acid,  diluted  to  1000  c.c. 
The  atomic  weights  of  the  first  and  last  fractions 
were  115-9  and  8it-9  respectively,  anil  this  method 
is  recommended  on  account  of  its  dieapness  and 
ease  of  manipulation.  (2)  Fractional  precipitation 
from  a  hydrochloric  acid  solution  with  10  "o 
potassium  cobalticyanide  solution,  and  subsequent 
decomposition  of  the  cobalticyanide  fractions 
l)y  Iioiiing  with  sodium  hydroxide.  (3)  Fiactioivil 
pre<ipitation  with  sodium  phosphate  from  a 
dilute  nitric  acid  solution  of  the  oxides,  the 
fraction-s  being  then  redissolved  in  nitric  acid 
(1:1)  and  reprecipitated  as  oxalates.     In  all  three 


til- 
F.M. 

—  1)1  air.     .T.  (', 
.T.  Amer.  Chem.  | 
(See  also  this  .1., 


metliods  the  last   fraction   was  obtained   b; 
addition  of  oxalic  acid  to  the  final  liquoi-s. — ti 

Ferric  oxide :    T>issoeiation  of  — 
Ilostetter  and  It.  B.  Sosm.an. 
Soc.    1911).   38,   1188—1198. 
19U).  530.) 

FXPEISIJIKNTS  on  the  ignition  of  ferric  oxide  i)i 
airand  in  oxygen  at  teniperat  urcs  of  1 100  — UiOO  "l'. 
were  conducted  in  a  horizontal  electric  tube 
furnace  pi-ovided  with  a  water-cooled  silica  glass 
cooling  chamber  at  one  end.  The  oxide  was 
contained  in  'in  aUindiini  1)oat  whidi  was  fouml  to 
remain  practically  constant  in  weight  at  1100' — 
1200  ('..  wln'i'eas  tlie  loss  in  weiglit  of  platinum  in 
contact  witb  ferric  oxide  was  consideialdc  at  these 
t  ciupcva  t  nres,  due  jirol  lal  ily  to  t  he  absorpt  ion  of  iron 
by  the  i)latiniini  and  tlie  liberation  of  oxygen.  An 
increasing  dil'ference  in  weight  Ijetween  ignitions 
in  air  and  oxygen  was  observed  as  the  temperatuii 
was  increased,  whence  it  is  <-oiicludcd  that  tli.' 
greater  weight  in  oxygen  is  due  to  a  measurablci 
dissociiition  of  Fe.O,  in  .lir  at  all  temperatures 
between  1100^  ai'id  l:iOO  ('..  the  amount  of  I 
dissociation  increasing  with  the  temperatiu'e.  Tli. 
form.ation  of  Fe30i  by  the  ignition  of  FcjO 
in  air  had  previously  only  been  detected  at 
temperatures  above  1350  '  C.  (Walden,  this  J.. 
1908.  979).  The  dissociation  pressure — com- 
position curve  takes  the  form  of  a  curve  asymptotii 
to  the  axis  of  ordinates  when  the  ordinates  an 
pressures.  A  theoretical  explanation  is  offered 
of  the  ease  of  dissociation  of  the  fii-st  small  fractional 
percentage  of  the  oxygen  of  ferric  oxide,  based  on 
the  essential  continuity  of  the  two  kinds  of  com- 
bination of  oxygen — adsorbed  and  chemicalh 
contbined. — G.  F.  M. 

Behaviour     of    metals     tonnirds     acids    containin;, 
hydrogen  peroxide.     Salkowski.     See  X. 

Dcterminaiion   of  potassium,   in   presence  of  othei 
substances.     Bennett.     See  XXIII. 

Nitrate  and  nitrite   assimilation.      [Deeojnpoaiiio) 
of  nitrite  solutions  hy  light.]  Baudiseh.   -S>e  XVI 

P.\TEXTS. 

Concentrating   acids;     Process  for .      H.    W 

Jones,  Assignor  to  Armour  Fertilizer  Works 
Chicago,  111.  U.S.  Pat.  1,183,207,  May  10,  1916 
Date  of  appl.,  Nov.  0,  1915. 

Acid  is  concentrated  l>y  allowing  it  to  trickle  down 
in  the  fonu  of  alternate  pools  and  lilms,  ove 
an  iiregidar  inclined  suiface  in  an  encloscc 
chamber  while  a  current  of  hot  gases  passes  ove 
it.  The  gases  are  introduced  at  the  lower  pai- 
of  the  chamber  and  directed  by  means  of  a  balll 
on  to  the  surface  of  the  acid.  The  concent  rat  cii 
acid  collects  at  the  bottom  of  the  chamber,  ami 
the  moisture-laden  gases  leave  <it  the  top. — F.  Hv.   \ 

Formic  acid  or  its  compounds  ;    Process  of  makin  \ 

.    M.  Vavgounv.  Berkeley,  Cal.,  Assignor  t 

Boval  Baking  Powder  Co.  U.S.  Pat.  1,185,02.'- 
May  30,  1910.     Date  of  appl.,  July  23,  1910. 

FoR5rATES  arc  produced  by  treating  an  aqueqii 
solution  containing  carbonic  acid  in  excess  wit 
an  alkali  amalgam  produced  electrolytically. 

— P.  Sp. 

Sulphuric  acid  ;  Process  for  the  manufacture  of 

W.  H.  M'agsraman.  Washington,  D.C.  U.S.  Pai 
1.185,029.  .May  30.  lOlO.  Date  of  appl.,  Sept.  ■ 
1915.  (Dedicated  to  the  public.) 
Is  the  manufacture  of  sulphuric  acid,  the  gasr! 
from  the  Glover  tower  are  mixed  with  wati 
vapour,  and  passed  through  "  a  relatively  Ion 
sinuous  channel,"  the  temperature  liehig  equalise 
and  controlled  bv  water-cooling.     The  acid  forme 
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i^  coUectt-.l  ill  a  rhaml)er  holow  the  clianuel.     (See 
also  this  J.,  191(1.  42.)  — F.  Sp. 

Ammrmia  ;     Apparatus   for    producinq [from 

la'.rium  '■i/aniimidc].  W.  S.  Lanctis.  Xiagar.a 
Kails,  N.V..  Assignor  to  Ammo-1'hos  ("oi-pora- 
tiori.  U.S.  Pat.  1.183..SS5,  May23.  1916.  Date  of 
appl.,  Fell.   10,   1915. 

C.VLCiUjr  eyanamide 
is  (leconiposecl  in  a 
vessel  (see  Fig.)  pro- 
vided witli  suitable 
inlets  and  outlets, 
and  with  a  central 
shaft  whifh  is  keyed 
on  to  a  disc-shaped 
l)earing  at  one  end 
of  the  vessel,  and 
to  a  hollow  conical 
bearina:  provided 
with  a  suitable  pack- 
insr  at  the  other  end. 
(See  also  this  J.. 
1910.  252.) 

—J.  B.  C.  K. 


.     H.    F. 

June  10.1915. 


Ammonia:     Process   of  maJcinn .        C.    Ellis. 

Montclair.  X.J.  U.S.  Pat.  1.184.839.  Mav  30, 
1910.     Date  of  appl.,  Dec.  15,  1915. 

\  rasTrRE  of  hydrogen  and  nitrogen  is  brought 
into  contact  with  a  porous  b.ase.  e.r/.,  granular 
cocomit  charcoal,  carrying  cerium  and  <i  small 
quantity  of  another  element,  such  as  lanthanum. 
aid>Tniura.  and  yttrivun.  capable  of  increasing 
the  catalytic  activity  of  the  cerium. — .T.  B.  C.  K. 

[Synthesis  of  ammonia.]  Hydrogen  and  other  gases  ; 

Apparatus  for  carrying  o\it  reactions  beticeen . 

H.  Wade.  London.  From  if.  Pier.  Zehlendorf. 
Germanv.  Eng.  Pat.  100,470.  Apr.  IS.  1914. 
(Appl.  Xo.  147  of  1916.) 

SF.E  Fr.  Pat.  409.391  of  1914.  .ind  Addition 
thereto  :  this  J..  1915.  28.  The  inner  leaction 
vessel  may  be  a  thin  iron  tuVie  and  the  outer 
pressure-resisting  vessel  a  thick-wallcd  nickel 
steel  tube,  the  intemiedia,te  space  Ijeing  occupied 
by  a,  thin-waUed  aluminium  tulae. 

Ammonium  phosphate;    Manufacture  of  acid . 

W.  Wollenweber.  Bochum,  Germanv.  Eng.  Pat. 
8037.  May  31.  1915. 

Phosphoric  acid  of  sp.gr.  1-26  (30=  B.)  is  heated 
to  80° — 00=  C,  and  ammonia,  or  a  gas  containing 
anuuonia.  is  passed  in  until  a  sp.gr.  of  1-34 — 1-35 
(37° — 38  =B.)  is  attamed.  the  temperatiire  being 
maintained  at  110""  C.  Wlien  the  liquid  shows 
a  slightly  alkaline  reaction,  it  is  sucked  off.  the 
reaction  mass  is  cooled  in  an  air  current,  and  th^ 
centrifuged.  The  mother-Uquor  is  used  again  in 
the  process. — E.  H.  T. 

I  Copper    sulphate;    Manufacture    of 
■     Dolphin,  Widnes.     Eng.  Pat.  8581, 

'  iPPER  sulphate  is  obtamed  in  diy.  vei-y  small, 
,  iion-cohesive  crj-stals  hx  crystaUising  its  solution 
wheniumotion.and  by  dryinsit  at  100=  F.  (70  -  CA. 
in  a  copper  trough  (10  ft',  long  by  8  in.  internal 
diameter),  provided  with  a  steam  or  hot--nater 
jacket.  The  crystals  are  carried  through  the 
^ugh  on  a  spiral  worm  at  the  rate  of  5  ft.  per  min. 
Tlie  finished  product  contains  about  0-25  °,,  of  free 
water.— E.  H.  T. 


Bisulphites  :  Manufacture  of  solid .   B.  .Setlik, 

and  "  Fistag  "  Fettindustrie-  und  Stiirkefabriken 
Akt.-Ges..  Prague- Vvsocau,  Bohemia.  Eng. 
Pat.  8877.  June  10,  1915. 

Sodium  l(isuli)hite  is  precipitated  from  a  saturated 
solution  by  adding  common  s-ilt,  or  by  passing  in 
hydrogen  cliloride.  It  can  also  bo  oljtained  by 
adding  finely-ground  sodium  bisulphate  to  a 
.satiu'ated  solution  of  the  noniaal  sulphite,  and. 
after  sep.aration  from  the  lye,  washing  out  the 
.sodium  sulphate  formed  with  a  saturated  solution 
of  the  bisulphito.— E.  H.  T. 


Sails :     Impregnation      of  — 

material.     T.  T.  Baker.  South  Crovdon 


Pat.  10.151,  Julv  12.  1915. 


icith     radio-active 
Eng. 


Dry  amorphous  particles  of  sodium  chloride, 
produced  b>-  grinding  or  lireaking  up  the  fused 
salt,  are  spread  on  a  suitable  surface,  sprayed  with 
an  aqueous  solution  of  the  radio-active  uiaterial, 
and  then  dried.— J.  B   C.  K. 

Limestone,  dolomite  and  the  like  ;  Shaft  furnaces  or 

kilns  for  burning  or  calcining .     J.   Magis, 

Paris.     Eng.     Pat.     100.427,     Mav     12,     1915. 
(Appl.  i'NO.'3700  of  1910.) 

The  kiln-shaft  is  enlarged  at  mid-height  and  is 
provided  with  a  central  chimney  or  aspir.ating» 
pipe,  wliicli  dips  down  into  t)ie  shaft  at  the  top.  A 
suitable  amount  of  water  is  mixed  with  the  fuel 
used  for  heating  the  kiln,  and  the  steam  evolved, 
•assisted  by  the  s*^rong  upward  draught  in  the 
asjiirating  pipe,  carries  otT  froni  the  lower  part  of 
the  kiln  the  heavy  combustion  gases,  which 
usually  collect  tliere,  and  not  only  retard  the 
c.alcination  of  the  lime,  but  also  jiro\e  detrimental 
to  the  health  of  the  workmen.  The  upper  end 
of  the  aspirating  chimney  may  be  provided  with 
swan  necks  for  the  purpose  of  collecting  the 
carbon  dioxide. — J.  B.  C.  K. 

Lime  :    Process   of  slaking .     W.    E.    Cp«rson, 

Riverton.    Va.     U.S.    Pat.    1.181.320.    Mav   23, 
1910.     Date  of  appl.,  Dec.  4,  1915. 

The  lime  is  .slalied  with  water  containing  finely 
divided  mineral  matter,  such  as  clay,  in  suspension, 
together  with  a  small  amount  of  a  deflocculating 
and  suspension-stabilising  agent,  e.g..  caustic  soda. 

—J.  B.  C.  K. 

Iron  sulyjhatcs  ;  3Ianufacture  of .  Manufac- 
ture of  iron  chloride.  A.  C.  Knowles,  Wolver- 
hampton. Eng.  Pats.  (A)  100.516.  Jan.  27.  1916 
(AppL  Xo.  1292  of  1910)  and  (b)  100.517.  Feb. 
23,  1910.     (Appl.  Xo.  2079  of  1910.) 

(a)  Waste  pickle,  from  the  interaction  of  iron  and 
sulphuric  acid,  is  concentrated  to  the  crystallising 
point  by  spra>-ing  it  under  pressure  into  the  top 
of  a  tower,  where  It  is  atomised  by  meeting  an 
upward  current  of  heated  air,  or  other  gas.  wliich 
enters  through  a  pipe  at  the  base.  There  is  ,an 
exit  pipe  at  the  top  through  which  the  hot  gases 
are  led  away  to  a  condensing  chamber  and  a 
chimney  witli  adjustable  draught.  The  lower  end 
of  the  tower  rests  peripherally  upon  a  tank,  and 
just  below  the  inlet  pipe  for  the  hot  air  is  a  per- 
forated plate  through  which  the  concentrated 
liquor  flows  into  the  tank.  (B)  \A'aste  pickle  from 
u'on  and  hvdrochloric  acid  is  treated  as  described 
under  (a).— E.  H.  T. 


Arsenates  ;  Method  of  making  metallic  ■ 


T.  A. 


Mitchell.  Readms.  Mass..  A.ssignor  to  :Merrimac 
Chemical  Co..  Xorth  Woburn.  Mass.     U.S.  Pats. 
(A)  1.183.315  and  (b)  1.183.310,  :May  10,  191C. 
Date  of  appL,  July  23,  1915. 
(A)  A  METALLIC  arsenate,  e.g.,  lead  arsenate,  is 
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niAde  by  oxidising:  arsenions  oxide  witli  nitric  acid 
iu  presence  of  loa<i.  (b)  A  metal,  c.</..  leati  is 
iuimerse<l  in  an  aqueous  solution  of  arsenic  aciil 
ill  presence  of  a  catalyst,  (.<7..  nitric  acid,  wliicli 
also  acts  as  a  .■solvent  for  the  metal.  The  liquid  is 
lieatetl  and  coucenti'atetl  during  the  reaction. 

— E.  H.  T. 


Lead    arsenate;    JJetiind    of    maiiiifatlurhii/ ■ 


E.  O.  Barstow,  Assignor  to  The  Dow  Chemical 
Co..  Midland.  .Mich.  U.S.  Pats.  (.\)  l.lS4.t>03 
and  (B)  1.184.li>»4.  Mav  23,  laitj.  Date  of 
appl..  Aug.  1.  11)12. 

{A)  Ax  alkali  arsenite.  e.fi..  sodium  arscnite,  is 
treated  with  a  halogen  (cldorine)  in  presence  of 
water,  and  then  caustni  to  inter;*ct  with  an  oxygen 
derivative  of  lca<l,  <■.</.,  lead  oxide.  (B)  Lead 
arsenate  is  pi-oduced  by  the  reaction  between 
arsenious  oxide,  chlorine,  an  alkali  arsenate,  and 
a  lead  compound,  the  arsen.ito  being  present  in 
snich  quantity  that  the  amount  of  liase  it  contains 
is   equivalent   to   the   quantity   of   chlorine  used. 

— E.  H.  T. 


Tita)iic  oxide;  Method  for  obtnining .     A.  ,T. 

Rossi.    Niagara   Falls,    N.Y.,    Assignor   to   The 
Titanium  AUov  Manufacturing  Co.,  New  York. 
U.S.   Pat.    1.184.131,    Mav   23,    1916.     Date   of 
■      appl.,  Oct.  10,  1911. 

Ore  containing  ilmenite  is  melted  with  sodium 
bisnlphate.  and  the  resulting  melt  is  boiled  with 
water  and  acid  until  the  titanic  oxide  has  dissolved. 
The  solution,  after  filtering  olT  the  tnsoluViIe  matter, 
on  further  boiling  with  addition  of  water  to  replace 
that  which  has  been  evaporated,  yields  the  titanic 
oxide  as  a  precipitate,  which  is  separated  from  the 
solution,  washed,  and  dried. — J.  B,  C.  K. 


Aciire  oxygen  ;  Compounds  containbuj  ■ 


Sulphur  ;  Process  of  recoi-ering  ■ 


_  .    iSUd>le 

perborate   compounds.]     O.    Liebknecht,    Frank- 
fort, Germany,  Assignor    to    The  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.     T'.S.  Pat. 
l,185,21ti,May3g,1916.Date  of  appl.,Dec.24,1913.    ' 
8t.\ble  perborate  compounds  are  claimed  consist- 
ing of  a  double  =^lt  of  an  alkali  perborate  and  a 
perborate  of  a  non-alkali  metal,  e.g.,  the  product 
obtained    by   treating   sodium    perborate   ^vith    a    , 
magnesium  compound. — F.  Sp. 


from  sulphurous 
gases.  W.  F.  Lamoreaux,  Isabella.  Tenn.  U.S. 
Pat.  1.1S2.91.5,  :Mav  16,  1910.  Date  of  appl., 
June  19,   191.5.         "  I 

Ga?  containing  sulphur  dioxide  is  mixed  with  a 
reducing  agent  in  the  proportion  neces.sary  to 
combine  with  the  free  and  comliined  oxygen,  and 
the  mixture  is  pa=sed  into  a  bed  of  incandescent 
carbon,  and  kept  in  contact  with  it  for  a  definite 
time.  To  ensure  the  complete  reduction  of  the 
sulphur  dioxide,  heat  is  applied  liy  passing  an 
electric  current  through  the  bed. — E.H.  T. 

Hydrochloric  acid  ;  Apparatus  ior  producing . 

I..  .Scherbel.  Bussi.  Italy.  U.S.  Pat.  1,184,.576, 
May  23,  1910.     Date  of  appl.,  Jan.  20,  191.5. 

See  Eng,  Pat.  24,024  of  1914  ;  this  J.,  191.5,  1142. 

Nitrogen  and  hydrogen  ;  Production  of  mixtures  of 

suitable  for   the  manufacture  of  ammonia. 

J.  Y.  Johnson,  Ixmdon.  From  R.  Koepp  und 
Co.,  Oestrich,  Geimany.  Eng.  Pat.  30,073, 
Dec.  31,  1913. 

See  U.S.  Pat.  1,098,1.39  of  1914  ;  tliis  J.,  1914,  788. 
Reference  is  directed,  in  pursuance  of  .Sect.  7, 
.Sub-sect.  4.  of  the  Patents  and  Designs  Act.  1907, 
to  Eng.  Pat.  22,225  of  1905  (see  U.S.  Pat.  802,980 
of  1905  ;  this  J.,  1905, 1254) 


Calcium    cyanamide ;    Process   of    producing 

J.   n.   Lidholm.  Ivondon".     U.S.  Pat.    1,184,10!) 
May  23.  HHii.     Date  of  appl.,  Feb.  14.  1914. 

See  Ft.  Pat.  409,040  of  19U;  this  J.,  1194,   902 


Vm.— GLASS;    CERAMICS. 

Crystal  glass;  Deritrificalioii  of— — .  11.  1.. 
Chateher.  Comptes  rend.,  1910,  162,833 — 85.". 
-\s  a  i-e-sult  of  the  occupation  of  the  gla^s  work,- 
at  Ba-carat  l>y  the  Geimaus.  the  furnace,  con- 
taining molten  crystal  gla^s.  was  kept  at  about 
800  C.  for  three  weeks  by  reihicing  the  fuel  lOii- 
simiption  to  one-third  of  the  normal  amount  ainl 
the  lire  was  then  allowed  to  die  out.  On  breaking 
the  cold  pots  containing  "  quinquct  "  glass,  .: 
felted  mass  of  hexagonal  scales  was  found  at  th 
bottom,  the  upper  portion  consisting  of  transpareni 
glass  with  isolateil  .spherulites  in  suspension. 
The  latter  were  composed  of  lamellar  ciystals  ei 
tridymite  varying  from  le.ss  than  5  mm.  to  20  mm 
in  tliameter.  This  is  the  first  recorded  instance  ci 
the  crystallisation  of  sili<-a  in  the  devitrificatioi 
of  gla-s.  It  only  occurred  in  pots  containing: 
'•  quinquct  "  crj-stal  glass,  those  containing  anofhci 
form  of  crystal  gla^s  beitig  free  from  devitrification. 
The  mixture  used  for  "  quinquct  "  gla=s  consists 
of  300  kilos,  of  Fontainbleau  sand.  70  of  sodium 
bicarbonate,  14  of  potassium  cavbona^e  containiu); 
20 "o  of  water.  200  of  red  leal.  4  of  potassium 
nitrate,  4  of  arsenious  acid,  and  2.500  kilos,  oi 
cuUet.  The  production  of  tridymite  under  thes- 
conditions  confirms  the  view  that  this  form  of  sili(  a 
is  stable  at  800  C.  and  at  other  temperatures  abovi' 
that  at  which  quavtz  exists,  and  suggests  that 
cristobalite  is  a  metastaljle  variety  whiih  is  only 
produced  when  tlie  inversion  of  the  quai'tz  i- 
incomplete. — A.  B.  S. 

Patents. 

Kaolins  and  similar  clays  for  use  in  making  potlcrij 
and  like  products  ;  Refining .  VV.  \V.  Simon- 
son,  Cincinatti,  Ohio.  U.S.  Pat.  1.185,254, 
May  30,  1916.     Date  of  appl.,  Oct.  20,  1915. 

The  clay  is  treated  with  an  acid  and  a  solublf 
copper  salt,  e.g.,  sulphuric  acid  and  cuprou~ 
chloride,  with  or  \vithout  a-hlition  of  sulphurous 
acid,  in  order  to  reduce  iron  compounds  and  removf 
them  from  the  clay. — A.  B.  S. 

Process  for  separating  finely  divided  suhstancet] 
[clay'\  from  mijctures  of  coarser  or  foreign  jtarUeles-l 
Eng.  Pat.  7590.     See  I.  j 

Gelatin  solutions  particularly  for  vsc  in  the  manu-l 
facture  of  compound  glass.  Eng.  Pat.  9178.; 
See  XV. 


IX.— BUILDING  MATERIALS. 

Oak  ;   Xotc  on  a  specimen  of  ancient  Russian 

P.  A.  E.  Richards.  Analyst,  1910,  41,  109— 170.| 
Cox.siderable  quantities  of  oak  are  obtained' 
from  trees  ftniiid  more  or  less  covered  by  soil  n 
the  old  bed  of  the  River  .Moksha,  Central  Russikj 
The  age  of  the  wood  is  estimated  to  be  at  Icifcl; 
1000  rears.  The  wood  has  recently  been  intro^ 
duced'into  England  with  the  intention  of  using  "j 
for  the  same  purposes  as  ordinary  oak  ;  it  has  a^ 
grey  or  dull-brown  colour.  Two  spe.imens  olj 
the"  wood  examined  yielded  the  following  i;j*8""'|j 
the  corresponding  figiires  for  a  specimen  of  Englwi 
oak  being  given  for  comparison  : — 
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Russian 
oak,  1. 


Russian 
oak,  2. 


Mineral  matt«r  

Bther-alcohol  extract    

Viater  and  total  extractives     I 

flrilulose   I 

U(nln,  etc , 

Tba  mineral  matter  contained  , 

Fe,0.    1 

Al.O.    

C»0 

Mao      

810, 

fiO,   

CO,   

Ha  and  E  salts     ' 


1-12 
3-2(> 
39-7 
33-6 


49-73 
0-86 

22-53 
0-49 
7-5t> 
4-49 

12-24 
2-10 


2-21 
2-51 

47-4 

31-0 

21-6 

69-45 

1-98 

24-12 

Kone 

Trace 

2-02 

2-43 

Trace 


Englisli 
oalc. 


% 

0-49 

8-23 

39-9 

34-6 

25-5 

1-28 

6-48 

22-79 

3-12 

2-52 

None 

18-20 

45-61 


-W.  P.  s. 

Umisalion  of  iron  and  sleel  irorks''  slags.    Brown. 
See  X. 

Patents. 

istic  composition.  J.  J.  W.  H.  van  der  Tooru, 
The  Hague.  Netherlands.  V.fi.  Pat.  1,183.255, 
May  in.  1910.    Date  of  appl.,  Sept.  22,  1915. 

\  PLA.STic  composition  is  made  of  titaniferous 
liron  oxide.  Portland  cement,  water,  and  a  binding 
medium  composed  of  lime,  magnesia,  alumina. 
and  silica,  with  or  without  a  colouring  material 
*nd  sodium  carbonate. — A.  B.  S. 

Building    materials  ;     Composition    for .    and 

process  of  making  the  same.  A.  H.  Krieger, 
iVssignor  to  Kieselguhr  Co.  of  America.  Los 
Angeles.  Cal.  U..S.  Pat.  1.1S4.1S4.  Mav  23,  1916. 
r)at«  of  appl.,  Mar.  2,  1914. 

<  Blocks,  slabs,  or  other  moulded  articles  are  made 
jf  partially  fritted  fragments  of  kieselguhr  united 
iy  a  binding  material,  such  as  plaster  of  Paris,  and 
jrater.— A.  B.  S. 

?e»ient ;  "Process  of  tnakimj  ■ 


.E.G.  Newhouse, 
Assignor  to  Allis-Chalmei's  Manufacturing  Co., 
Milwaukee.  Wis.  U.S.  Pat.  1.184.656.  Mav  23, 
1916.     Date  of  appl.,  Aug.  31,  1914. 

Chk  raw  materials  are  ground  with  an  excess  of 
vater  ;  the  finer  portions  are  separated  and  the 
oarser  ones  are  re-ground.  The  finely  ground 
nftterial  Ls  then  dried  and  burned,  or  it  may 
irsfc  be  submitted  to  a  further  grading  operation. 
he  oversize  lieing  added  to  the  "  fines  "  separated 
n  the  first  grading. — A.  B.  S. 

iud'.aeparating  and  steam-generating  apparatus. 
K.  J.  Seaman.  Catasftuqua.  Pa.  U.S.  Pat. 
1,185.135.  Mav  30.  1916.  Date  of  appl.,  Dec.  5, 
1914  ;    renewed  Jan.  19.  1916. 

'hb  hot  gases  from  a  rotary  Portland  cement  kiln 
re  passed  downwards  through  vertical  flues  or 
abes  extending  through  a  cyUndrical  boiler  and 
keiice  into  a  large  dust-setthng  chamber.  Hisbly 
haieed  electric  separating  conductors  extending 
siaUy  through  the  tubes  "separate  the  dust  from 
le  kiln  gp^ses.  and  oscillating  strikers  prevent  the 
iparated  dust  from  chokingthe  tubes. — A.  B.  S. 


emetii  ;    Apparatus  for  burning- 


■  and  recover- 


ing the  rcsttlling  dust.  H.  J.  Seaman,  Catasauqua, 
Pa.  U.S.  Pat.  1.185.136,  Mav  30,  1916.  Date 
of  appl.,  Nov.  5.  1915. 

.BOTARY  cement  kiln  is  provided,  at  its  upper  end. 
ittt  a  dust  separator  consisting  of  a  series  of 
ittical  tubes,  through  which  extend  liighly 
Mged  electrostatic  conductors.  Air  heated  by 
ang  circulated  around  these  tubes  is  used  to  burii 
e  fuel  in  the  kiln,  whilst  the  waste  gases 
iicn  pass  through  the  tubes  are  cooled  and  freed 


from  dust.     Supplementary  dust  separators  of  the 
same  or  other  tj-pes  may  be  tised. — A.  B.  S. 

Seasoning  timber.  J.  J.  Owen,  Liverpool.  L'^.S.  Pat. 
1,185,529.  May  30, 1916. Date  of  appl.,  Jan.  11. 1916. 

See  Eng.  Pat.  23,411  of  1914  ;   this  J.,  1916,  256. 


X.— METALS  ;     METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Mild  steel  ;  Infliieme  of  heal  treatment  on  the 
strength,  size  of  grain,  and  hardness  of  low- 
carbon .       A.    Pomp.    Ferrum,     1916,     13, 

49 — 59.   65 — 78.      Z.   angew.   Chem..    1916.    29, 
Kef.,  214. 

The  strength  was  measured  by  determining  the 
resistance  to  impact,  using  notched  test-pieces. 
By  anneahng  at  temperatures  above  1000°  C. 
and  then  cooUng  slowly,  the  strength  was  reduced, 
and  more  rapidly  the"  higher  the  annealing  tem- 
perature. At  temperatuces  up  to  1100^  C.  the  size 
of  grain  was  only  slightly  increased  by  annealing, 
but  at  higher  temperatures  it  increased  rapidly. 
The  hardness  diminished  slightly  as  the  anneahng 
temperature  was  increased.  In  the  case  of  test- 
pieces  quenched  after  annealing,  the  strength  was 
hardly  affected  by  anneahng  at  temperatures  up 
to  1100^  C,  but"  began  to  diminish  when  the 
annealing  temperature  was  increased  to  1200°  C, 
and  attained  a  minimum  after  anneahng  for  2  hours 
at  1300"  C.  The  hardness  of  the  quenched 
specimens  increased  with  the  anneahng  tem- 
perature, slowly  from  700°  to  1100°  C  and  more 
rapidly  above  il00=  ('.,  attaining  a  value  of  about 
230  Brinell  units  after  aiuieahng  at  1300^  C. 
Low-carbon  steel  which  had  been  overheated  by 
annealing  at  too  high  a  temperature  was  com- 
pletely restored  by  annealing  for  1  hour  at  a 
temperature  above  the  Aca-point  and  then  cooling 
slowly,  or  by  anneahng  for  a  short  time  above  the 
Ac^-point  and  then  quenching  and  tempering. 
In  some  cases  the  steel  thus  treated  showed  a 
greater  resistance  to  impact  than  the  original 
metal  before  it  was  overheated. — A.  S. 

Iron  and  steel  icorks'  slags:     Utilisation  of . 

E.  C.  Brown.    Proc.  Eng.  Soc.  W.  Penna..  1916, 
31,  884—896. 


Average,  commercial  blast-furnace  slag  has  a 
sp.gr.  of  about  2-62  and  is  somewhat  porous,  the 
latter  being  an  important  characteristic.  The 
weight  per  cub.  vard  for  crashed  and  sized  bank 
slag  is  approximatelv  2000  lb.,  that  for  granulated 
slag  being  about  1300  lb.,  but  varying  between 
800  and  1600  lb.  according  to  fineness  and  moisture 
content.  Hard  slag,  crushed  and  screened  to  size, 
is  emploved  for  railway  ballast,  road  macadam 
and  paving  foundations,  concrete  aggregate, 
filtering,  roofing,  fire-proof  construction,  etc., 
the  most  extensive  use  being  for  road  improvement 
work  ;  granulated  slag  is  used  for  cement  manufac- 
ture, as  a  cushion  under  brick  and  block  pave- 
ments, as  a  filtering  medium,  and  as  a  fine  aggre- 
gate in  concrete.  In  a  fairly  complete  modern 
plant  for  producing  steel  from  iron  ore.  the  ratio 
of  pig  iron  produced  to  slags,  etc.,  obtained  ls 
about  10  :  8.  Except  for  hmited  agricultural 
uses,  open-hearth  and  converter  slags,  the  pro- 
duction of  which  is  onlv  about  one-fifth  that  ot 
blast-furnace  slag,  have  not  yet  been  employed 
commerciallv  to  any  extent.  A  summary  is 
appended  of  the  results  of  comparative  tests  ot 
slao-.  stone,  and  gravel  concretes,  made  hy  the 
Carnegie  Steel  Co.  during  1908—1910.  The 
results  for  the  slag  concretes  were  fuUy  equal, 
and  in  many  cases  superior  to  those  for  the  stone 
and   gravel   products. — W.  E.  F.  P. 
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Platinum  :    Volaiilisalion  of .     G.  K.  Bursress 

ami  R.  O.  Walteiiberg.  J.  liul.  Eng.  Chem.,  liUO, 
8,  4ST — 190. 

KxpF.RlMEXTS  similar  to  those  ilt«;iTilioil  proviouslv 
(this  J..  15)15.  S53)  were  ma>le  tit  700\  1000 \  anil 
1200'  C.  respeetively  with  seven  platinum  eriu-iUles 
'•aniriiiir  in  purity  from  the  purest  thermo-element 
and  ••  Tiojelplatin  "  waiv  of  Horaeus  to  platinum 
containing  up  to  2-7  "„  Ir  and  S"o  ^^h,  with 
varyiiii;  pixjportions  of  iron  ami  other  impurities. 
In  all  cases  the  loss  on  heating  is  negligible  at 
temperatures  below  about  ".'OO^  C.  ami  there  may 
even  be  a  slight  gain  in  weight  owing  to  iron 
diffusing  to  the  surface  and  becoming  oxidised. 
At  higher  temperatures  the  loss  of  weight  Ls  less 
when  the  platiiuim  contains  iron  or  rlio<lium 
and  very  much  greater  when  iridium  is  present ; 
each  impurity  appears  to  exert  its  ettect  independ- 
ently. In  an  oxidising  atmosphere  at  abo)it 
1000=  C.  platinum  appears  to  take  up  small 
quantities  of  silica  when  heate<l  in  presence  of 
but  not  in  contact  with,  thU  substance.  If  the 
platinum  crucible,  after  heating,  be  treated  with 
hydrochloric  aciil,  the  loss  is  variable  according 
to  the  quality  of  the  platiiuim  and  may  be  very 
large  :  the  loss  is  relatively  greater  after  heating 
at  low  than  at  high  temperatures.  It  is  con- 
firmed that  in  the  case  of  platinum  containing 
iridium  or  rhodium  but  very  little  iron,  the  loss 
on  heating  at  temperatures  up  to  1200°  C.  may  be 
pre<iicted  {loc.  cil.). 

.\piirosimat«  loss  in  weight,  mgrms.  per  100  sq'  cm.  per  hour,  at 
temperatures  indicated,  for  platinum  nearly  free  from  iron. 


Temp. 


Pure 
platinum. 


Platinum  containiDg : 


1%  Ir.      2-5%  It.      8%  Rh 


lOOO'C. 
1200'  C. 


0-08 
0-81 


0-30 


0-57 


0-07 
0-54 


— A.  S. 

Silver ;     Gaseous    impurilies    in icHh    special 

reference  to  atomic  weight  determinations.  P.  A. 
Guve  and  F.  E.  E.  Germann.  .1.  Chim.  Phvs., 
I91G,  14,  204— 243.    (See  this  J.,  1914,  922.)  " 

Two  different  specimens  of  the  purest  industrial 
.silver  obtainable  were  further  purified  by  melting 
them  in  a  quartz  test-tube  in  a  oirrent  Of  pure 
dry  hydrogen,  passing  the  latter  for  some  time 
through  the  molten  metal  so  as  to  produce  a 
vigorous  effervescence,  and  then  cooling  in  the 
same  gas.  One  gram  of  each  specimen  was  con- 
verted into  iodide  (see  Guichard,  this  J.,  1911,  1018) 
and  the  liberatefl  gas  was  examined  by  the  micro- 
analytical  method  (see  page  7.56)."  The  first 
specimen  gave  01 7  c.c.  (at  X.T.P. )  of  gas,  four- 
fifths  of  which  was  oxygen  .and  the  remainder 
carbon  monoxide  ;  the  second,  which  was  analyse<l 
under  better  conditions,  contained  no  oxygen,  but 
0-020  c.c.  of  carbon  monoxide  -f-  001  c.c."  of  water 
vapour.  The  la.st  traces  of  carbon  monoxide  are 
extremely  difficult  to  eliminate.  By  oliserving 
the  changes  in  weight  when  a  known  amount  of 
•  hlorine  was  passed  over  a  known  weight  of  silver, 
previou.sly  heated  in  laruo  to  470= — 4.80°  C. 
and  by  measuring  the  residual  gas.  it  was  found 
that  the  occluded  gas  was  not  distributed  uni- 
formly throughout  the  mass  of  silver,  but  increased 
from  the  .surface  to  the  interior.  The  chlorine 
was  u.sed  in  the  form  of  pure  nitrosyl  chloride, 
prepared  from  nitric  oxide  and  cldorine  (both 
previously  purified  l)y  fractional  distillation  in  the 
liquiil  state),  and  obtained  free  from  admixed 
"■lilorine  by  di.stilliug  it  in  presence  of  an  excess 
of  nitrii-  oxide  under  2  atmospheres  pres.sure. 
.Although  the  quantity  of  occluded  gas  in  any 
specimen  of  silver  can  only  be  known  by  direct 


determination,  it  is  considered  probable  that 
the  majority  of  atomic  weights  determined  tluxmgh 
that  of  silver  need  corrci'ting  in  the  second  dciimal 
place.  The  ileteiiuination  ot  the  atomic  weight  of 
silver  through  the  ratios  2.\g  :  Kt"),  and  Ag  :  I  can 
only  be  .accurate  to  the  third  decimal  place  if 
the  amount  of  occluded  gas  be  less  th.an  7.i,.,V,. 
of  the  weights  ot  the  materials  used.  In  general, 
the  existence  of  occUuUmI  gas  in  solids  u.sed  in  1 
such  determinations,  points  to  the  superiority 
of  direct  over  indirect  methods.  Silver  used  in 
atomic  weight  determinations  should  be  prepared 
in  large  quantities  and  internal ionallv  standardised. 

"  — E.  H.  T. 


Brass:     M<i)nif(fcliirc    <>f    carlridije  ■ 


.  C.  \\. 
Barton.  Amer.  Machinist.  .Mav  IS,  1916.  Eng. 
and  -Min.  .1.,  1916,  101,  97o— 981. 

SpEciFic.\Tioxs  for  cartridge  brass  usually,  require 
pure   electrolytic   or   Lake"  copper    (OO^f";,)   and 
■'  Ilorsehead  "  spelter  (99-75  "„).     In  the  mixture 
for  melting.  50 — ti5  "„  of  dean  scrap  brass  from  the 
Siiine  m.inufacluring  process  may  be  used,  but  thr 
employuient  of  foreign  scrap,  or  skimmings,  etc.. 
is  not    pennitted.     The  finislieil   alloy   is  usual! '. 
required  to  contain  ("u  67 — 71  and  7.n  33 — 29", i. 
with  not  more  than  0-4 "o  of  total  impuritv,  01 
which  As,  SI).  P.  andCd  must  be  kept  witlun'O-04 
toOO^^n.    It  shouldhavea  niinimumbrcakingload 
of  44,000  lb.  per  sq.  in.  and  a  minimum  elongation  of 
50 — 62  "o?     autl    should    conform    to    a    .specified 
cupping   test.     The   Idanks   or  discs  from  which 
the  cartridges  are  made  are  inspected  tor  flaws, 
folding  cracks,  and  similar  defects  in  the  surfaces, 
and  for  pipes  and  cracks  on  the  edges.  99%  of  all 
rejections    lieing    usually    made    on    tins    visual 
examination.     The     unit     of     equipment     for    ^' 
cartridge    lirass    installation    generally    comprise? 
10  round  or  square  crucible  furnaces.     Furnaces  of 
other  types  are   also   employed,    but  the  crucihli 
furnace  is  still  largely  preferred  although  the  cost 
of  crucibles  toi-ms  the  greatest  item  of  expense  in 
production  by  this  method.     With   IS  in.  roiinii 
and  21  in.  square  furnaces  the  fuel  consumption 
(coal  and  coke  mixed)  varies  from  about  0  4  to 
0-6  lb.  per  lb.  of  metal  melted.     The  best  cnicible? 
are  made    of    Ceylon    graphite   (98  °o   pure)  anil 
Klingenberg  (Geiiiiany )  cl.ay.  and  contain  50 — 60 %| 
of    the    former ;     the    life    of    these   averages  26 
heats,  or  less,  per  crucilile.  but  is  much  shortened 
by   ill-fitting  tongs,   excess  of   fluxes.   ""  soaking  ' 
in  the  tire,  excessive  furnace  temperatures,  wet  01 
sulphurous  fuel,  and  c.areles.sness  in  stirring  and 
Jiandling.     The  most  suitable  size  is  the  Xo.  80. 
which  holds  200 — 220  lb.  of  brass,  sulUcient  foi; 
one  wide  or  two  narrow  liars  of  convenient  length.; 
As  regards  fluxes,   the  best   results  are  obtained! 
by  the  use  of  common  salt  and  phosphor-copper. 
(15°,j  P)  of   wliich  latter  1  o-z.  or  more  per  100  lb.' 
of  brass  may  be  employed.     The  melting  loss'iarietj 
from  3  to  5",',  gross  and  from  1  to  3"„  net.     The, 
direct  cost   of  producing  sheared  bars  ready  toi' 
rolling  is  about  1  c  (jd.)  per  lb. of  metalmeltea,thif; 
Ijeing    divided     about    equally     between     labour 
supplies,  renew.als.  etc.,  but  to  this  figure  must  bt 
added  the  value  of  metals  lost  and  burden,  botl; 
of    which    may    vai-y    greatly.      In    fair    to    gooci 
operation.  so-5''o  ot  the  original  metal  einployeij, 
is  obtained  as  good,  sheared  bai'S,  10%  as  sheai 
scrap,  and  5%  as  floor  .scrap,  2%  being  recovered 
from  the  ashes,  and  2-5  %  lost  by  volat  ilisation,  etc 

— W.  E.  F.  P.    ! 

Tin    in    tin    ashes;    Determination    of ■     N 

Welwart.  Chem.-Zeit.,  1916,  40,  458—459.  ! 
From  3  to  10  grms.  of  the  sample  is  boiled  witl 
30  to  100  c.c.  of  dilute  nitric  acid  (1  :  i)  "nti 
nitrous  fumes  cease  to  appear,  the  solut'on  thei 
diluted  with  three  times  its  volume  of  boiling 
water,    the    mixture    bo-led    for    30    mins.,    an(; 
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filfei'otl  ;  tlio  ins(iliil)lo  poilioii  is  waslied  liist  witli 
dilute  iiitiic  acid,  then  ^^■itll  wattT,  dried,  ii^nited 
in  a  porcelain  cniciblo.  and  weighed.  A  weighed 
portion  (about  0 vi  s'lu-)  <"'  tli'S  ignited  sulistanee 
IS  fused  with  a  mixture  of  .sodiuni  carlioiiate  and 
sulphur,  the  melt  is  dissolved  in  dihite  hydroihloric 
acid,  the  solution  lioile<I  until  all  hydi-ogcnsulpliide 
has  been  ex|ielled  and  then  dilute<l  with  three 
times  its  volume  of  water.  The  hot  solution  is 
treated  with  25  e.e.  of  eoneentrated  hydrochloric 
acid  and  2-.5  t;nii.s.  of  antimony  jxiwder  and  lioiled 
for  30  mins.  in  a  current  of  carlxui  dioxide.  The 
mixture  is  then  cooled,  the  current  of  carbon 
dioxide  being  maintained,  and  titrated  with  .V/10 
iodine    solutiun.    wlucli    has    liecn     standardised 

Tinst  a  known  weight  of  pure  tin.     The  presence 
lead,    copper,    antimony,    and    zinc    does    not 
interfere   with    tlie    titration,    but    in    case   large 
quantities  of  iivm  are  present   the    sulphide-melt 
fl  mould   be   dissolved   in   water   and   the    solution 
filtered  before  hydrochloric  acid  is  added. — W.  P.  S. 


Metals  ;  Behariovr  of  - 


towards  acids  containing 


lu/droijcn  /jeroxirfc.      E.  Salkowski.     Chem.-Zeit., 
lUUi,  40,  4-18 — 449. 

MIXTURE  of  hydrochloric  acid  (sp.gr.  1-125)  and 
!"(,  hydrogen  per<ixide  solution  dis.solves  copper, 
i-muth.    nickel,   gold,   platinum,   and   antimony, 
it  not  silver  or  mercury  ;    lead  is  only  slightly 
soluble  in  the  mixture  owing  to  the  formation  of 
insoluble    lead    cliloride.      Dilute    sulphuric    acid 
containing    hydrogen    peroxide    dissolves    copper, 
silver,  nickel,  and  bismuth,  but  not  tin.  had.  gold, 
platinum,  or  antimony.     Copper,  silver,  mercury, 
lead,  and  bismuth  are  soluble  in  acetic  acid  con- 
taining hydrogen  peroxide;    tin.  nickel,   gold,  and 
!  platinum      are      insoluble.     The      solubility      of 
i  aluminium  in  the  three  acids  mentioned   is  not 
affected   by   the   presence  of   hydrogen  peroxide. 
Since  the  solvent  action  of  a  mixture  of  hydro- 
ohloric  acid  and  hydrogen  peroxide  is  the  same  as 
that  of  chlorine,  the  insolubility  of  mercury  in  the 
mixture  is  difficult  to  explain  ;   it  is  not  due  to  the 
catalytic   action   of   the   metal   on   the   hydrogen 
pei'oxide,    or   gold    and    platinum    would    not    be 
dissolved,  nor  to  the  reducing  action  of  hydrogen 
peroxide  on  the  mercury  salt,  for  although  hydrogen 
peroxide  reduces  mercuric  acetate  to  mercurous 
acetate,  it  has  no  action  on  mercuric  cliloride. 

— W.  P.  S. 


Or$  slimes  ;  Control  of  - 


III.     O.  C.  Ralston. 


TJ.S.  Bureau  of  Mines.  Eng.  and  Min.  J.,  1016, 
101.  990—994.  (See  also  this  J.,  1910,  038,  093.) 
The  flocculation  or  defloccnlation  of  slimes  depends 
largely  upon  the  suspended  particles,  and  this 
factor  is  governed  by  the  composition  of  the 
liquid  in  which  they  are  suspended.  The  electric 
charge  may  lie  made  positive,  negative,  or  zero 
by  adding  electrolytes  to  the  solution,  flocculation 
generally  resulting  when  the  value  of  the  charge  is 
reduced  below  a  certain  minimum,  whether  the 
sign  be  positive  or  negative.  By  treating  the  same 
ore-slime  at  different  dilutions  (5 — 20  "„  solids)  with 
vaiying  amounts  of  lime  water  (0 — 0  025°o  CaO), 
the  velocity  of  settling  was  increased  by  17 — 39 "j, 
in  the  weakest  and  hardly  affected  in  the  strongest 
suspension ;  the  water  content  of  the  settled 
pulp  increased  with  the  rate  of  settling  or  degree 
of  flocculation.  The  action  of  organic  colloids  on 
suspension  colloids  was  found  to  be  of  two  different 
kinds.  When  the  particles  of  both  were  of  the 
same  electrical  sign,  the  oi'ganic  colloids  had  a 
protective  effect,  the  resulting  sol  being  more 
difiicnlt  to  flocculate  by  means  of  electrolytes 
than  the  original  suspensoid  ;  but  when  of  opposite 
sign  the  particles  of  the  two  colloids  coalesced  into  i 
larger  composite  particles  and  were  often  floccu-  j 
lated  to  a  high  degree,  so  that  rapid  setthng  ! 
occurred.     Contrary  to  expectation,   many  organic    j 


colloids  were  found  to  be  el1i<-ient  llocculators  of 
the  slimes  used  in  the  present  investigation,  but 
the  action  of  a  particular  organic  colloid  varied 
with  the  nature  of  the  ore  slime  ;  for  example,  by 
the  addition  of  geUitin  (13  parts  pev  million  of 
water)  the  rate  of  settling  was  doubled  in  one  case 
Ijut  retarded  in  another.  Th<'  high  elliriency  of 
gelatin  in  the  former  case  was  sutisequently  traced 
to  the  jiresence  in  the  ore  of  .soluljli,'  and  other 
sulphates  known  to  be  good  coagulators  of  this 
colloid.  The  possibilities  of  preferential  floccula- 
tion in  the  treatment  of  ore  slimes  are  also  dis- 
cussed and  a  summary  given  showing  the  effects 
of  addition  agents  on  the  materials  used  in  the 
present  work  :  but  it  is  pointed  out  that  general- 
isation is  difficult  since  no  two  ores  beliave  in 
exactly  the  .same  way  towards  any  given  addition 
agent.— W.  E.  F.  P. 

Manufactured     articles     containing     alloy     steels ; 

Export  of .     Board  of  Trade  J.,   June  22, 

1916. 

The  Director  of  the  'W'a.v  Trade  Department 
announces  that  manufactured  articles  with  a 
small  constituent  part  of  steel  containing  chrome, 
nickel,  cobalt,  or  vanadium,  may  lie  exported 
without  licence  on  production  of  a  certificate  from 
the  Cutlers'  Company  (or  an  approved  Chamber 
of  Commerce)  to  the  effect  that  the  weight  of  steel 
containing  the  i^rohibited  alloy  does  not  represent 
more  than  10  °o  of  the  total  weight  of  the  whole 
manufactured  article.  This  decision  is,  of  course, 
suliject  to  the  manufactured  ai'ticle  not  being 
otherwise  prohibited. 

A  similar  concession  cannot  be  allowed  in 
respect  of  manufactured  articles  with  a  small 
constituent  part  of  steel  containing  tungsten  or 
naolybdenum,  except  that  the  Customs  have  been 
authorised  to  allow  aU  manufactured  articles  not 
containing  more  than  5%  of  steel,  and  not  other- 
wise prohibited,   to  proceed  without  licence. 

Volumetric    determination    of    tin    by     potassium 
iodate.     Jamieson.     See  XXIII. 


Patents'. 


■  and   process   of  making 


Magnet;    Permanent - 

the  same.  A.  J.  Weed,  Assignor  to  E.  W.  Caldwell, 
New^  York.  U.S.  Pat.  1.183,258,  Jfav  16,  1916. 
Date  of  appL.  June  21,  1909. 

A  HARD  iron  casting  is  heated  for  several  hours,  at  a 
temperature  somewhat  below  a  visible  red  heat, 
in  contact  with  a  mixture  of  equal  parts  of  cobalt 
oxide  and  cobaltous  sulphate,  in  a  closed  chamber, 
and  then  slowly  cooled.  The  resulting  iron  con- 
tains a  trace  ot'cobalt  in  its  surface  layer.  It  can 
be  easily  machined  and  finished  and  is  capaVile  of 
retainmg  magnetism  to  a  considerably  higher 
degree  than  suuilar  cast  iron  free  from  cobalt. — A.S. 

Ores   [e.g..   nickeliferous   iron  ores']  :     Treatment  o 

.     F.   A.   Eustis,  :Milton.   Mass,  and  C.  P. 

Perin.  Xew  York.  Assienois  to  Moa  Bay  Iron  Co. 

U.S.  Pat.  1.185,187,  .May  30,  1916.  Date  of  appl., 

Dec.  27,  1915. 
In  the  treatment  of  ores  contaming  several  metals 
which  can  be  reduced  together  to  form  an  alloy, 
a  portion  of  the  ore  is  treated  so  as  to  obtain  a 
solution  containing  a  compound  of  one  of  the 
metals,  and  this  solution  is  treated  with  a  precipi- 
tant in  presence  of  the  untreated  ore.  and  the 
prodvict  reduced  to  metal.  It  is  possible  in  this 
way  to  obtain  an  alloy  in  which  the  component 
metals  of  the  ore  are  present  in  any  desired  pro- 
portions. For  example,  in  treatmg  nickehferous 
iron  ore  of  low  nickel  content,  a  portion  of  the  ore 
is  treated  to  obtain  a  solution  of  a  nickel  com- 
pound, which  is  precipitated  in  presence  of  a 
suitable  quantitv  of  the  untreated  ore,  so  as  to 
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obtain  an  oiv  protUn-t  so  enrii-)jed  in  nickel  that  it 
can  be  directlv  rwiuced  to  uickel-steel. — A.  S. 


Steel;      ^JuHiifurture    of - 


H.    E.    Sheldon, 


Pittsbuisib.  Pa.     U.S.  Pat.   1.185.252,  .Mav  30,   1 
191'>.    Date  of  appl..  Mar.  ao.  1912.  ! 

Molten  steel  is  i-ast  in  an  iuirot  mould  haviiis;  an  , 
inner  face  of  steel  of  the  sixme  carbon  content  as 
the  molten  steel  and  in  which  the  pivpoition  of 
any  one  of  the  cluef  alloyinsr  elements  is  not  more 
than  2  "„  above  the  content  of  the  alloy mg  element 
in  the  molten  steel. — A.  S. 

Metal     [stecfi ;      Process    <>/    nidliiig    scrap  ■ 


A.  E.  Greene,  Chicago.  111..  Assignor  to  American 
Electric  Smeltins  and  Engineering  Co..  St.  Louis. 
-Mo.  U.S.  Pat.  1.185.394,  .Mav  oil,  lylo.  Date 
of  appl.,  Jan.  23.  1911. 

Steel  scrap  contabiing  manganese  is  Bielted  in  a 
basic  electric  furnace,  imdcr  a  basic  slag,  and  the 
oxides  of  iron  and  manganese  \Nhich  are  dissolveil 
by  the  slag  are  reduced  l>y  an  added  carbonaceous 
reducing  agent.  The  reduction  is  regulated  so 
that  the  slag  is  frewl  from  iix>n  and  manganese 
oxides,  and  the  steel  left  in  au  essentially  de- 
oxidisetl  condition  without  ha\  ing  been  undesii-ably 
carburised. — T.  St. 

i'iteel-scrap ;     Process    of    meUhxj .        A.     E. 

Greene.  Chicago.  111.  U.S.  Pat.  1.185,395, 
May  30,  1010.   Date  of  appl..  Dec.  IS,  1912. 

Steel  scrap  containing  manganese  is  melted  in  an 
electiic  fuiixace  without  the  addition  of  slag- 
forming  materials.  A  reducing  atmosphere  con- 
taininga  considei'able  proportion  of  carbon  dioxide 
is  maintained  above  the  met.al,  whereby  the 
oxides  of  iron  and  manganese  present  are  reduceil 
without  the  steel  becoming  carbiu-ised.  Also,  the 
foimation  of  slag  is  avoided,  and  power  con- 
sumption is  minimised  throughout. — T.  St. 

Ferro-melals ;     Process   of   refining- 


.  A.  E. 
Greene.  Chicago.  lU.  U.S.  Pat.  1,185,390,  May  30, 
1010.    Date  of  appl..  Dec.  27,  1912. 

HiGH-CARBOX  metal  and  a  metallic  oxide  arc 
maintaineil  at  a  liigh  temperature  in  an  electric 
furnace  hned  with  refractory  material  which  does 
not  exercise  a  carburisiug  effect  on  the  reduced 
metal.  The  carbon  in  the  metal  and  the  oxygen 
in  the  ore  react  with  the  pi-o<luction  of  refined 
low-carbon  metal.  The  reduction  is  facilitated 
and  completed,  and  the  gaseous  products  of  the 
reaction  removed,  by  a  current  of  reducing  gas 
continuous! V  forced  tlxrough  the  furnace  chamber. 

— T.  St. 

Metal    [pifi-iron] ;     Combined    process    of   refiniytg 

and  reducing  ore.     A.  E.  Greene,  Chicago. 

111.    U.S.  Pat.  1.185.397,  Mav  30,  1910.    Dale  of 
appl..  Dec.  27,  1912. 

An  iron-manganese  alloy  is  heated  in  an  electric 
fui-nace  with  an  oxide  of  either  iron  or  manganese 
and  a  flux  containing  lime,  whereby  the  phosphorus 
and  carbon  are  removed  from  the  alloy  and  the 
ore  is  reduced.  Throughout  the  process  a  gas 
having  reducing  properties  towarrfs  iron  oxide, 
but  not  towards  the  ultimate  slag  compound 
♦  ontaining  the  phosphoi-us.  Is  forcetl  continuously 
through  the  furnace. — T.  St. 

Metallic    coalings  ;      Process    for    producing  - 


G.    .Stolle.    Kiel,    Geimany.       Eng.    Pat.    2092, 
Feb.  19.  1915. 

Ix  producing  metallic  coatings  by  spraying  the 
object  to  be  coated  with  an  atomised  litiuid  or 
vaporised  metal,  the  latter  Is  protected  from 
oxidation  by  surrounding  the  spray  with  an  inert 
atmosphere.  In  one  foim  of  apparatus  the  opera- 
tion is  carried  out  inside  a  cylinder  pro\ided  with 
sleeved    openings    for    the    introduction    of    the 


operator's  hands,  and  with  outlet  pipes  at  the 
top  and  bottom  opening  into  a  tank  of  water. 
Carbon  dioxide  is  continuoiisly  passed  into  tlie 
lower  part  of  the  lylinder  to  j>i-ovide  tlie  ineit 
atmosphere.  In  order  that  the  operjition  may  I 
carrieil  out  in  the  open,  an  inert  atmosphere  fi^i 
the  spray  may  be  formed  l)y  using  a  nozzle  witli 
two  concentric  annxdar  passages.  The  inert 
gas  is  foired  under  pressure  tlu'ough  both  pass,iges. 
the  inner  gas  current  producing  a  sucking  and 
atomising  elTect.  whilst  the  outer  cvu'rent  fonns  a 
protective  mantle  for  the  spray. — T.  St. 

Metal-coating  of  ferrous  articles  :   Composition  /.. 

.     J.    IT.    .\b-\ddy.    New    York,   and   B.    II 

Schubert.  Weehawken,  N.J..  Assignors  to  Tli' 
Lohmaiin  I'o..  Xew  York.  U.S.  I'at.  1.183,217 
May  10,  1910.      Date  of  appl..  Feb.  2.  1915. 

A  protective  metal  coating  is  formed  upon  an 
iron  or  steel  article  by  means  of  .T,n  intiuwb 
mixture  of  a  powdeivd  readily  fusible  metal  ami 
a  solution  containing  a  small  innportiou  of  mercurii 
chloride,  \\ith  or  without  ammonium  chloride 
The  mixture  Is  applied  to  the  article  bv  means  01 
a  hot  blast.— A.  S. 

Protective  [lead-zinc]  coatings  ;  Method  of  applginc 

to  metallic  [iron]  arliiles.     C.  .Mark,  Evan> 

ton.  111..  .Assignor  to  C.  .Mark.  Chicago,  III 
U.S.  Pat.  1.181,194,  Mav  23,  1916.  Date  o 
appl..  July  29,  1915. 

The  article  to  be  coated  Is  passed  first  through  ; 
preheating  bath  of  molten  metal,  then  througl 
a  bath  of  a  molten  lead-zinc  alloy  upon  whiih.  a 
the  point  of  entrance  of  the  article.  Is  a  super 
incumbent  layer  of  molten  zinc.  .\  zinc-iron  alio; 
is  thus  formed  on  the  surface  of  the  article  am 
serves  as  a  base  of  .adhesion  for  the  lead-ziu 
alloy.— .\.  S. 

Coating   metal   articles   tcitli    metals ;    Process  au' 

apparatus   for .     W.    Kuhn,    Berhn.     Gei 

Pat.  291.410,  .\ug.  14.  1914. 

In  coating  metal  bands  or  wires  by  means  of  zin 
dust  or  the  like,  both  the  metal  to  be  co.lted  am 
the  zinc  dust  are  conveyed  contiiuiously  dowi 
wards  through  a  heated,  inclined,  rotating  dnui 
with  fixed  end  walls  sealed  by  means  of  sand  ( 
the  like.  The  feed  and  discharge  of  the  zinc  ilu- 
are  regulated  so  that  the  drum  is  always  ful 
The  bands  or  wires  to  be  coated  enter  and  lea\ 
the  drum  through  openings  in  the  end  walls.  aL- 
sealed  by  sand,  ami  travel  through  the  drum  at 
velocity  different  from  that  of  the  zinc  dust. — A. ' 

Copper  constituents  from  cupriferous  ores  and  the 

gangues  :  Process  for  extracting  valuable .     • 

Enlos.   Kolozsvar,   Ilungarv.     Eng.   Pat.  4801 
Fell.  24.  1914. 
Low-guade  copper  ores,  after  roasting  if  necessar 
are  treated  with  a  solution  of  aluminium  sulphat 
whereby   copper  sulpliate  ami   basic  double  sal 
of  alunniuum  and  c(>i)per  are  formed.     Sulphui 
acid  is  then  added  in  just  sutticient  quantity  1 
decompose  the  basic  salts  present.     The  alumiiiiu 
sulphate  thus  regenerated  acts  on  fresh  quantiti 
of  copper  oxide  in  the  ore  with  the  formation 
more    b-isii-    salts.      .More    sulphuric    acid    is    tbi 
added   and    the   oper.itions   repeated   until  all  t 
copper  in  the  ore  has  passeil  into  solution.     T 
solutions  foiTQed  may  also  be  nin  otT  after  eaj 
treatment    into    a    common    collector,    and    tl 
collected  solution   poured  over  the   charge  alt« 
nately    with    fresh    quantities    of    sulphuric   aci 
Other    .thuninium    compounds    which    yield   a!- 
minium  ^ulphate  «hen  treated  with  sulphuric  ail 
may   be   used  as   leaching  agents,   and  felspati; 
ores    may    be    roasted    to    piouucc    the    requl"!' 
a!umiini.m  sulphate.     The   final  solution  Is  c('- 
centrated    tulliciently    for     copper    sulphate    '» 
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rrystalliso  whilst  the  aluminium  sulphate  remains 
insolution. — T.  St. 


Copper;    Process    of   refining- 


E.    C.    King. 


Caiianea.  Mexiro.     U.S.  Pat.  1,183,736,  May  10, 
1910.     DiUo  of  appl.,  Oct.  22,  1910. 

Liquid  hydrocarbon  oil  Is  injected  below  the 
suifai'e  of  a  batli  of  molten  copper  until  all  tlie 
impurities  and  the  oxygen  present  in  the  copper 
:kre  removed. — A.  S. 

Furnaces    [for    healing    melals].     A.    Smallwood, 
London.     Eng.  Pat.  6325,  Apr.  28,  1915. 

A  FURNACE  for  heating  metal  articles,  such  as 
rivets,  shells,  or  the  like,  where  it  is  desirable  to 
lieat  one  part  only  of  the  article,  comprises  an 
annular  heating  chamber  through  which  furnace 
liases  are  passed  and  which  Ls  provided  with  a 
revolving  floor.  The  rivets,  shells,  or  the  like  are 
lifted  in  perforations  in  the  floor  in  such  manner 
that  the  part  within  the  perforation  is  protected 
from  the  heat.  The  furnace  gases,  after  leaving 
tlie  heating  chamber,  are  used  to  preheat  the 
air  for  combustion. — A.  S. 

Crucible  furnaces  ;  Gas-heated .  South  Metro- 
politan Gas  Co.,  and  D.  Chandler,  London. 
Eng.  Pat.  100,499,  Jan.  5,  1916.  (Appl.  No.  176 
of  1916.) 

An  annular  or  vertical-flue  crucible,  for  melting 
brass,  tin,  lead,  etc.,  is  arranged  in  a  gas-heated 
furnace  in  such  a  «ay  that  the  heat  from  the 
burner  passes  first  upwards  in  direct  contact  with 
the  inner  will  of  the  crucible  and  then  downwards 
between  the  outer  ^^'all  of  the  crucible  .and  the 
wall  of  the  furnace. — A.  S. 


Furnace  ;    Reheating  - 


,T.    Diether,    Branden- 


burg, (iermanv.     U.S.  Pat.   1,183,353.  May  16. 
1916.      Date  of  appl..  July  2,  1913. 

The  furnace  consists  of  heating  chambei's  with  a 
floor-heating  chamber  situated  below.  The  lower 
chamber  communicates  with  the  heating  chambers 
by  means  of  valve-controlled  openings.  p]xhaust 
tlues  situated  adjacent  to  the  openings  serve  to 
withdraw  cold  air  entering  the  heating  chambers, 
and  thereby  prevent  oxidation  of  the  contents  of 
the  chambers.  Conalmstion  nozzles  are  provided 
for  heating  the  heating  chambers,  and  the  floor  is 
lieated  by  controllable  hot-air  supply  flues  which 
are  connected  to  the  floor-heating  chamber. — T.  St. 


Furnace  ;    Metallurgical  ■ 


L. 


Danforth, 
jun.,  and  S.  Naismith.  South  Chicago,  111.  U.S. 
Pat.  1,185,290,  May  30,  1916.  Date  of  appl., 
Jan.  24,  1916. 

Situated  below  the  furnace  are  slag  pockets  and 
checker  chambers,  which  are  divitled  by  inter- 
secting partition  walls.  Gas  or  air  connections  in 
co-operation  with  a  stack  serve  to  regulate  the 
flow  through  the  chambers.  The  intersecting 
walls  are  cooled  by  means  of  embedded  pipes 
which  communicate  through  valves  with  the  out- 
side air,  and  open  into  a  vertical  flue  formed  at  the 
intersection  of  the  partition  walls.  This  flue 
communicates  by  valve-controUed  exhaust  con- 
nections with  the  stack  an<l  also  with  a  supple- 
mentary chimney. — T.  St. 

Separating  metals  by   electrolysis  ;   Method   of  and 

means    for .     A.     Walker,    Stoke-on-Trent. 

Eng.  Pat.  8305,  June  4,  1915. 

A  CURVED  non-conducting  frame,  between  the 
outer  anode  and  inner  cathode,  is  provided  with  a 
number  of  blades  with  concave  siu-faces  facing  the 
rathode.  The  frame  is  reciprocated  rapidly,  thus 
driving  the  electrolyte  against  the  cathode  at  an 
oblique  angle  in  the  form  of  jets,  producing  a 
lirushing  action,  whilst  the  fluid  around  the  anode 
remains  quiescent. — B.  N. 


Composite  metal  bodies.  The  British  Thomson- 
Houston  Co.,  Ltd.,  Ix)iidon.  From  General 
Electric  Co.,  S(-henectadv,  N.Y.,  U.S.A.  Eng. 
I'at.  8327,  June  4,  1915.  " 

See  U.S.  Pat.  1,102,342  of  1915  ;  thLs  J.,  1916,  125. 
The  tungsten  (or  molylulenum)  is  coated  by 
dipping  it  into  the  molten  gokl-pl.itinum  alloy  in 
an  atmosphere  of  hydrogen. 

Tungsten  ;    Extraction  of from  tungsten  ores. 

J.  C.  Butterfleld,  London,  and  A.  Ashworth, 
Burv.  Eng.  Pats.  10,117,  July  12,  and  17.186, 
Dec.  7,   1915. 

Ore.s  consisting  of  iron  and  manganese  tung.states 
.are  treated  in  the  finely  powdered  state  first  with 
hot  dilute  sidphuric  acid,  and  then  with  a  mixture 
of  sodium  or  potassium  chloride  and  sulphuric  acid, 
and,  in  certain  cases,  with  sodium  or  potassium 
nitrate.  The  operation  is  carried  out  in  a  series  of 
lead-lined  tanks,  the  acid  running  from  one  tank 
to  the  next  imtil  it  is  substxintially  neutralised. 
The  resulting  solution  contains  the  iron  and 
manganese,  and  the  residue  consists  of  practically 
pure  tungstie  oxide,  wliich,  after  drying,  may  be 
reduced  to  metal.  The  solution  may  lie  concen- 
trated to  obtain  crystals  of  iron  and  manganese 
sulphates,  whicli  may  then  be  ignited  in  retorts 
to  "  paint  oxide  "  with  recovery  of  the  sulphur 
oxides  foi-med.  or  the  iron  may  he  precipitated 
by  manganese  acetate  and  manganese  sulphate 
obtained  separately. — T.  St. 

Solder  for  soldering  melals.  J.  Lavine,  London. 
Eng.  Pat.  14.428,  Oct.  12,  1915. 

In  opern.tions  where  a  gold  solder  is  produced 
during  the  process  of  soldering,  silver  (or  silver 
alloy)  and  gold  (or  gold  alloy)  are  used  in  suitable 
proportions,  united  together  but  not  alloyed. 
The  two  may  be  united  in  the  form  of  sheets  welded 
together,  or  they  may  be  in  tlie  fonu  of  a  drawn  wire 
containing  the  gold  or  gold  alloy  as  a  core,  or  they 
may  be  foimed  into  tlie  links  of  a  fine  chain,  in 
which  tlie  links  of  the  one  alternate  or  .are  intei- 
spei-sed  u  ith  those  of  the  other. — T.  St. 


Ores  ;      Process    of    desulphurising  - 


H.    F. 

Wierum.  Upper  Montclair,  N.,T.,  Assignor  to 
The  Sulphur  Syndicate,  I,td..  London.  U.S. 
Pat.  1.182,951,  Mav.  16,  1916.  Date  of  appl., 
Dec.  29,   1914. 

The  ore  passes  through  a  furnace  in  which  it  is 
subjected  successively  to  a  non-oxidising  flame, 
a  strongly  reducing  flame,  and  an  oxidising  flame, 
the  gases  and  vapours  formed  lieing  made  to  pass 
in  the  opposite  liirection  to  that  of  the  travel  of 
the  ore.  The  presence  of  large  amounts  of  steam 
is  avoided  throughout  the  process.  In  the  first 
section  of  the  furnace  sulphur  distils  from  the  ore, 
In  the  third  section  the  greater  part  of  the  sulphur 
remaining  is  oxidised  to  sulphur  dioxide  with  some 
sulphur  trioxide.  In  the  second  section,  in  which 
the  ore  is  heated  to  just  below  its  melting  point, 
the  sulphur  oxides  foiined  in  the  third  section  are 
reduced  to  sulphur.  Means  are  provided  to  pre 
vent  the  oxidation  or  combination  with  carl)on- 
aceous  matter  of  tlie  sulphur  formed. — T.  St. 


Cyaniding  ;  Process  of - 


H.  R.  Layng,  Seneca, 


Cat.   U.S.  Pat.  1.183.086,  Mav  16.  1916.    Date  of 

appl.,  Dec.  29,  1914. 
SoLT'Tloxs  ol)tained  by  cyaniding  ores  are  treated 
\xith  a  suital)le  reagent  to  precipitate  cyanogen 
compounds  of  the  metals,  and  after  separating 
the  precipitate,  the  solution  is  treated  to  convert 
tlie  hydTOCvanic  acid  therein  into  an  available 
cyanide.  The  precipitate  is  heated  with  an 
oxidising  agent,  in  presence  of  an  acid,  in  order  to 
toim  simple  salts  of  the  metals  and  hydrocyanic 
acid. — A.  S. 
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tJuly  16,  leiO. 


O.  A.  H. 


Zinc  blende  ;    Process  of  roastimj  — 

de  Saulles.  New  York.  U.S.  Pat.  1.183,172. 
-May  10.  HtlO.    luto  of  appl..  Oct.  17.  15)14. 

Oakbon  is  juldiHl  to  thf  .-hai-!;!'  towards  tho  end  of 
the  ixvistini;  operation,  and  the  admission  of  air  is 
re^datod  so  as  to  pivdiue  .-v  temperiilure  not 
exVee«iinj:  lliOO-  (\  and  thus  elTect  redvution  and 
dissoeiatiou  of  the  svdphali-s  present  without 
volatilising  any  of  the  metals.  'I  he  itjivsiteil 
produet  is  ti-eatotl  in  a  suitalde  furnaee  to  reihu'e 
the  zine  to  metal. — A.  S. 

Ore ;     ^[lilu^d    <>/    trailhitf    [shilcrina] .       M. 

MeMurray.    Cleveland.    B.    .T.    Midlcn,   and    IT. 

Poppel.    i.eetoni.i.    Ohio.    Assignors   to    llniteil 

Iron    .and    Stool    (."o.,    Cleveland,    t^hio.     U.S. 

Pat.    l.lS:i.Sf»l.  May  23,   litlii.      Date  of  .appl.. 

Oct.  U.  11113. 
Fink  ore  is  mixed  with  fuel,  and  the  mixture, 
spread  out  in  a  layer,  is  ignited.  Isnition  is 
allowed  to  proceed  until  sinterinir  ronditious  havi' 
lieen  established,  when  water  is  ad<led  in  sutlicient 
quantitv  to  m.aintain  the  sintering  eonililions. 

— T.  St. 

Ons  [from  ore-trealhiq  furnareft']  ;    ^fe^hod  of  purify- 
ing  .     C.  P.   ^loore.  .Salt  Uvke  City.  Utah. 

Assignor  to  United  .Slates  Smelting.  Pefu\ing. 
and  .Mining  Co..  U.S.  Pat.  l,184.0Uf.,  .M.av  23. 
191C.     D.ife  of  .ippl..  Dee.  17.  1913. 

Gas  containing  suljihur  dioxide  fiora  ore-treating 
fm-naces  is  passed  successively  through  three  sets 
of  filtering  fabrics,  the  .accumulation  of  dust  being 
removed  periodically  from  the  lii-st.  .and  iilso,  bid 
less  frequently,  from  the  second.  The  tlnnl 
filter  boc-omes  impregnated  with  <lust.  which  is 
not  removed,  and  serves  to  I'emove  the  list  traces 
of  dust  from  the  gas. — W.  F.  V. 

Metal-hearing  material  ;    Eleclrnrhem-ical  treatment 

of .    W.  H.  James.  Assignor  to  New  Refrac- 

tor\-  Ores.  Ltd..  Joh.annesburg,  Tr.ansv.ijil, 
U.S.  Pat.  1,1.S».45().  Mav  23.  191C.  Dale  of 
appl.,  Sept.  (5,  1!»13. 

A  .«OLrTlON'  of  sodium  chloride  is  electrolysed. 
and  the  portion  in  the  viiiuily  of  the  anode  is 
withdr.iwn  separately  from  (he  circuit,  .and  used 
for  treating  refiactory  precious  met.al  ores  until 
the  retractoiy  constituents  are  removed  in  solution. 
The  residue  may  be  treated  by  the  ordinarj- 
cyanide  proi-ess  for  the  extraction  of  the  prei-ious 
nietal.— B.  N. 

Molten  materials  [metals'] ;  Proeess  lor  casting . 

H.  E.  Field.  Wheeling,  W.  Va.  U.S.  Pat. 
l,184..523,May23,iyi0.I)ateof  appl.,Jan.]9,l!)16. 

The  molten  metal  pas.ses  into  the  mould  througli 
a  vertical  tube  which  is  of  such  a  nature  that,  it 
melts  as  the  metal  rises  in  the  mould.  The 
entering  metal  is  thus  continuously  deli\ercd  on 
to  the  .surface  of  the  metal  in  the  mould.  The  tube 
is  composed  of  .such  material  as  to  improve  the 
composition  and  condition  of  the  metal. — T.  St. 

Ores  ;    Process   of    treating .     E.    H.    Snyder, 

Pioche,  Nev.  U.S.  Pat.  1.184,.58.''),  May  23, 
1916.     Date  of  appl..  Mar.  31,  1915. 

Complex  .sulphide  ores  are  roasted  with  a  small 
quantity  of  an  alkali  sidphate  and  the  i-oasted  ore 
is  leached  succe.ssively  with  («)  an  alk.ali  .sulphate 
solution  containing  a  small  proportion  of  free 
sulphuric  acid,  (6)  a  strong  solution  of  caustic 
alkali,  and  (c)  .sulphuric  acid.  Solution  (a)  is 
treated  first  with  a  metal  t«  precipitate  silver  and 
then  with  a  slight  excess  of  alkali  to  precipitat-e 
zinc.  .Solution  (b)  is  made  slightly  acid  with 
sulphuric  acid  to  precipitate  lead,  and  then  treated 
with  a  slight  excess  of  alkali  to  precipitate  zinc. 
Solution  (c)  Is  treated  with  zinc  to  precipitate 
copper,  then  with  alkali  to  precipitate  zinc   and 


iron  ;  the  precipitate  is  treated  with  excess  of 
alkali  to  dissolve  the  zinc,  which  is  subsequently 
re-precipitated  by  reducing  the  alkali  concen- 
tration. The  .siiiphur  dioxide  evolved  in  tJie 
roasting  is  oxidised  to  sulphuric  acid.  The 
alkahne  liquors  from  the  dilTerent  operations  are 
acidified  with  sidphuric  aciil  and  iised  again  for  the 
fivst  leaching  of  the  roasted  ore,  until  ultimately 
a  relatively  concent ratnjd  sohdion  of  alk.ali  sulphate 
is  obtained,  whiih  is  then  causticiscd. — A.  S. 

Anode  slimes  and  similar  materials  ;  Treatment  of 
— — .  P.  C.  Kyan.  Hammond,  Ind.,  Assignor 
to  United  .States  Metals  Heflning  Co.,  Cliromo, 
N.J.  U.S.  Pat.  1,18.^,005,  INfay  30,  191C.  Date 
of  appl..  Feb.  24,  1914. 

Anode  slime  or  other  mineral-l)eariug  material, 
containing  arsenic,  selenium,  gold,  silver,  copper, 
bismuth,  tellurium,  antimony,  and  the  like,  is 
roasted  with  an  alkali  carbonate  at  a  temperature 
low  enough  to  complete  the  reaction  without 
sintering.  The  mass  is  le.ached  to  remove  the 
soluljle  arsenic  .and  selenium,  the  residue  i-oasted 
at  a  red  he.at  in  the  presence  of  sulphuric  acid,  and 
treated  with  sulTlcient  wat«r  to  dissolve  the  copper 
and  silv(>r  sulphates,  leaving  a  residue  containing 
gold,  tellurium,  .and  basic  sulphates  of  antimony 
and  bismuth.  Tlie  sohition  is  treated  with  sodium 
chloride  to  precipitate  silver  chloride. — B.  N. 

Metal  articles  ;  Process  for  healing  and  subseqnenthi 

cooling .     E.  W.  Beardsley,  Cheshire?  Conn., 

Assignor  to  American  Bi-.a.ss  Co.,  Watcrhury, 
Coim.  U.S.  Pat.  1.185,280.  xMav  30,  1!H0.  Date 
of  appl.,  July  15,  1913  ;  renewed.  Apr.  14,  1916 
OxinisABi.E  metal  articles  are  heated  to  the 
required  temperature,  in  an  externally  heated 
chamber,  in  an  atmosphere  of  steam  supplied 
from  an  ext/ornal  source.  The  chamber  is  then 
allowed  to  cool  to  a  point  above  the  condensing 
point  of  the  st«am,  which  is  driven  out  and  re- 
placed by  a  non-oxidising  gas.  The  .articles  are 
iinally  allowed  to  cool  to  a  non-oxidising  tempera- 
ture in  the  latter  atmosphere. — T.  St. 

Itiisl-pr eventing  composition.     D.  Albu,  Cleveland. 

Ohio,   Assignor  to  .T.   O.   Pope,   Detroit,   Mich. 

U.S.    Pat.    l,185,.3r.l.    May   30,    1910.     Date  of 

appl.,  .Tuly  25,  1914. 
A  JiiXTiinE  of  120  parts  by  weight  of  borax  and 
1  part  of  benzaldehyde. — A.  S. 

Casting  metal :  Means  for -.     I.  Hall.  JBii-ming- 

ham.     Eng.  Pat.  9530,  June  30,  1915. 

Ahmiinium  cusiings  ;   Prodnetion   of .     J.   D. 

Paton  and  T.  Carliin,  Manchester.  Eng.  Pata. 
10,771,  .Tuly  24,  1015,  and  2784,  Feb.  24,  1910. 

Sulphides  ;  Separation  of  mclrdlic .  L.  Brad- 
ford, Hn.ken  Tfill.  N.S.W.  U.S.  Pat.  1,182.890, 
May  10,  1910.     Date  of  appl.,  Sept.  10,  1913. 

See  Fr.  Pat.  462,.580  of  1913;  this  .T.,   1914,  319. 

Zinc  from  its  ores  ;  Electric  furnace  permitting  the 

extraction  in  a  slate  of  purity  of  .     E.   P. 

(Jute  and  P.  R.  Pierron,  Assignors  to  Soc.  Anon, 
pour  I'Electrometallurgie  du  Zinc,  Proc.  C6te  et 
Pierron,  Lyon,  France.  U.S.  I'at.  1,184,.')20, 
May  23,  1910.     Date  of  .appl.,  .Tuly  24,  1914. 

See  Eng.  Pat.  14,192  of  1914  ;  this  J.,  1915,  497. 

Collection  of  fume,  flue-dust  and  other  matter 
suspended  in  gas.      Rng.    Pat.    0199.     See  I. 

XI.-ELECTRO-CHEMISTRY. 

Patio.n'ts. 

Dry  batteries.     P.  de  Fortuny,  Barcelona,   Spain. 

Eng.   Pat.   9027,   July   1,    1915. 
The   ab.sorption   body   for   the   Uquid    electrolyte 
consists  of  wood-r)ulp  in  the  form  of  a  cell.  - 

—J.  B.  C.  K, 
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Dry  cell.    J.  W.  Brown,  Lakewood,  Ohio,  Assignor 

to  Nali(m:il  Carbon  Co.,  Cleveland,  Ohio.      U.S. 
I'at.   1,1>^  1,818,  Alay  30,   1910.     Date  of   appl., 
Dec.  1,  1911. 
I'liv:  fiUing  material  for  the  cell   contains  super- 
i'koiI  jjeti'olcum  coke. — B.  N. 

Hcry  dejjolarishig  material ;    Proeess  for  making 

.    M.  K.  Holmes,  Assijjuor  to  Tlie  National 

larbonCo.,  Cleveland,  Ohio.   U.S.  Pat.  1,181,851, 
May  30,  1910.      Date  of  appl.,  Nov.  21,  1912. 

'iPTASSit'M  permanganate  solution  is  maintained 

lipi'oxJmately  between  90"  and  100°  C.  by  mean.s 
•I    .steam,    and     manganese    cliloride     is     added 

Itcrnalely    with    tlu^    ])assac:e    of      the      steam. 

I  >  dialed  manganese  peroxide;  is  precipitated 
■  ml  the  water  of  hydration  is  afterwards  removed. 

— B.  N. 

'  hclrnlytic  apparalus.  W.  E.  fireonawalt.  Denver, 
Colo.  U.S.  Pat.  1.183.188,  Mav  10,  1916.  Date 
of  appl.,  May  24.  1909  ;  renewed  Jan.  24.  1910. 

\N  anode  bell  is  suspended  within  and  partially 

umiei'sed    in    the    electrolyte    cimlained    in     the 

■athode  tank.     Means  arc  provided  for  oscillating 

'  he  bell  horizontally,  and  for  adjusting;  the  distance 

ideally  between  the  electrodes. — 15.  N. 


iniace   [  ;    Electric  - 


-].      J.   W.   Brown,   Lake- 


''nsulaling  composition  ;    Plastic 

maim.    Ober-Urdorf.    Switzerland. 


wood.  Ohio,  Assignor  to  The  National  Carbon  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1.184,817,  May  30, 
1010.    Date  of  appl.,  Dec.  1,  1911. 

,\)  Thk  furnace  is  provided  with  outer  and  inner 
vails,  separated  by  a  space  filled  with  granular 
arbon,  the  inner  walls  enclosing  a  heating 
hamber  into  which  material  is  fed  through  an 
)pening  of  less  cross-sectional  area  than  that  of 
he  heating  chamber,  so  that  the  upper  part  of 
he  charge  forms  a  conical  heap.  An  electric 
■urrent  is  passed  between  the  top  and  bottom 
)f  the  material  included  between  the  slanting 
odes.  A  conveyor  is  situated  at  the  lower  part  of 
he  heating  chamber  for  the  removal  of  the 
naterial. — B.  N. 

Inaulating  compound.  J.  W.  Aylsworth,  East 
Orange,  N.J.,  Assignor  to  The  Halogen  Products 
Co.,  West  Orange.  N.J.  U.S.  Pat.  1,183,423, 
May  10,  1916.    Date  of  appl.,  July  29,  1911. 

rHE  insulating  composition,  which  is  flexible, 
lon-infiamniable,  cohesive,  and  pi'actically  non- 
'rystalline  at  ordinary  temperatures,  is  produced 
jy  oxidising  a  wax-Uke  chlorinated  derivative  of 
laphthalene,  by  heating  with  fi'om  25  to  100% 
)f  concentrated  nitric  acid,  so  as  to  foi-m  a  mixture 
»f  solid  chloi"onaphthalene  compounds  containing 
x>mbined  oxygen  and  having  different  melting 
joints.  The  acid  used  is  insufficient  in  oxygen 
content  to  oxidise  the  product  to  a  halogen- 
phthaUc  acid.  The  mass  is  treated  with  caustic 
kikali,  to  Ijreak  up  unstable  addition  products, 
md  to  remove  acids  used  in  or  formed  in  the 
process,  and  the  alkaU  salts  are  afterwards 
removed. — ^B.  N. 


H.  Gross- 
U.S.    Pat. 


l,lS3,040,May  16,1910.Dateof  appl.,Aug.  5,1914. 
iBB  Ft.  Pat.  462,992  of  1913  ;    this  J.,  1914,  322. 

insulating  material  and  method  of  producing  same. 
H.  B.  McFarland.  Chicago,  and  R.  J.  Shoemaker, 
Topeka,Kans.,U,S.A.Eng.Pat.8004,  May  29,1915. 

5ee  U.S.  Pats.  1.146,189  and  1,116,190  of  1915  ; 
his  J.,  1915,  901. 

'Electrical  resistance,  (i.  Mascarini  and  A.  Contardi. 
>man,  Italy.  U.S.  Pat.  1.185,227,  May  30,  1916. 
Date  of  appl.,  Jan.  3,  1914. 

ism  Ft.  Pat.  467,167  of  1914  ;    this  J.,  1914,  872. 


Electrolytic  cell.    H.  O.  Jenkins,  London.    U.S.  Pat. 
1,185,407, .May  30,  1916.  Date  of  appl., Nov.9,1915. 

See  Eng.  Pat.  22,867  of  1914  ;    this  J.,  1910,  55. 

XII.— FATS;    OILS;    WAXES. 

Fatty  oils  in  the  light  of  mesomorphic  polymerisation. 
W.   Falu-ion.     Ber.,   1916,   49,   1191—1196. 

TiiE  author  repudiates  as  baseless  the  hypothesis  of 
Krorstein  (this  J..  1916,  608)  that  all  fatty  oils 
are  mixtures  of  polj-merisable  and  non-polymeris- 
able  glycerides  and  that  the  •  •  distillation  number  ' ' 
is  any  criterion  whatever  of  their  drying 
properties,  which  depend  solely  on  the  chemical 
constitution  of  the  oil.  .Moreover,  the  similarity 
noted  by  Kronstein  between  the  various  distillates 
and  residues  is  only  an  apparent  one,  and  no 
proof  Ls  adduced  that  the  latter  reaUy  consist  of 
polymerised  glycerides.  except  in  the  case  of 
Chinese  wood  oil  and  castor  oil,  and  in  this  latter 
case  it  is  difficult  to  see  why  some  of  the  glyceryl 
ricinoleate  should  be  polymerisa|.)le,  and  some  not, 
which  must  be  so  if,  as  Kronstein  states,  it  is 
specifically  the  non-polymerisable  i^ortion  of  the 
oil  which  suffers  decomposition  and  passes  over 
into  tlie  distillate.  Further,  no  proof  is  given  that 
the  "  gelatins  "  of  other  oils  behave,  as  regards 
"  depolymerisation,"  in  the  same  manner  as 
Chinese  wood  oU. — G.  F.  M. 

Decolorising  efficiencies  of  charcoals  ;  Rapid  method 

for  comparinri  the .   L.  Wickenden  and  J.  W. 

Hassler.    J.  Ind.  Eng.  Chem.,  1910,  8,  518—519. 

Five  gi-ms.  of  the  charcoal  is  added  to  100  c.c.  of 
a  solution  in  kerosene  of  Soudan  III.  (0-25  gi'm. 
per  litre)  or  Oil  Red  RN  (1  gim.  per  htre),  the 
mixture  is  heated  in  a  steam  bath  for  10  mins. 
with  frequent  stirring,  filtered,  and  the  colour  of 
the  filtrate  compared  with  that  of  standards 
prepared  in  a  similar  manner  with  1,  2,  3,  etc.,  up 
to  10  grms.  of  a  charcoal  of  average  quahty.  The 
results  given  by  the  test  agree  ^vith  those  obtained 
when  the  charcoals  are  used  for  the  purification  of 
fatty  oils  (cottonseed,  coconut,  and  palm-kemel 
oils),  but  animal  charcoals  when  used  for  decoloris- 
ing certain  aqueous  .solutions,  such  as  solutions  of 
aigols  (crude  tartar)  show  higher  efficiencies  than 
are  indicated  by  the  test,  and  many  charcoals 
which  give  quite  satisfactory  I'esults  with  oils 
and  other  hciuids  are  worthless  for  decolorising 
glycerin.  The  method  is  not  recommended  for 
charcoal  to  be  used  for  treating  sugar  solutions. 

— A.  S. 

Emttlsioiis  and  living  cells  ;  Action  of  antagonistic 

electrolytes  on .     Protoplasmic  equilibrium.  I. 

G.  H.  A.  Clowes.  J.  Phys.  Chem.,  1916,  20, 
407 — 451. 
When  olive  oil  containing  some  free  oleic  acid  is 
shaken  with  water  containing  varying  proportions 
of  sodium  hydroxide  and  calcium  chloride,  there 
may  be  toimed  either  an  emulsion  of  oU  in  water, 
an  emulsion  of  water  in  oil.  or  a  system  in  which 
neither  type  of  emulsion  predominates  and  the 
oil  and  water  separate  into  two  layers.  With 
10  c.c.  each  of  olive  oil  and  of  an  aqueoas  solution 
containing  respectively  1,  2,  3,  or  4  c.c.  31/10 
NaOH  and  0-25,  0-5,  0-75,  or  1  c.c.  J//10  CaCl,. 
the  critical  point  where  the  oil  and  water  separated 
into  layers  was  reached  when  the  system  con- 
tained 4  mols.  NaOH  to  1  mol.  CaCl,  ;  with  more 
sodium  hydroxide,  emulsions  of  oil  in  water,  and 
with  less,  emulsions  of  water  in  oil  were  formed. 
Emulsions  of  oil  in  water  can  be  converted  into 
emulsions  of  water  in  oil  by  shaking  with  salts  of 
Ca.  Mg,  Fe,  and  other  di-  and  trivalent  cations, 
and  the  change  may  be  prevented  or  the  reverse 
change    induced    by    shaking    with    a    sufficient 
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excess  of  sodium  hydroxide.  Sodium  chloride  acts 
in  the  same  way  as  sodium  li\<iroxide  but.  in  a  much 
less  dogivo.  The  effect  is  not  due  to  antagonism 
between  the  cations  t'a"  and  Xa',  but  to  a  balance 
between  cations  and  anions  adsorted  on  or  re- 
aitinj;  with  soaps  or  other  colloidal  constituents  of 
surface  films  or  membranes.  Kxperiment.s  with  the 
stala^uometcr  (compare  Shorter,  this  J..  10 Hi,  iild) 
showed  that  adsorbed  anions  increase  the  dis- 
persion of  interfacial  soap  films  in  water,  whilst 
a<isorbed  cations  increase  the  dispersion  of  soap 
film.s  in  oil  ;  hence,  in  accordance  with  Banci-oft's 
view  (J.  Phys.  Chem.,  U'lS.  17,  .50 1 ),  emulsions  of 
oil  in  water  and  of  water  in  oil  respectively  tend 
to  form  in  the  two  cases.  Electrolytes  may  be 
divided  r(>URhly  into  two  classes  as  regards  their 
effect  on  emulsions  :  salts  of  di-  and  trivalent 
cations,  etc.,  which  possess  a  more  reactive  or 
more  readily  adsorbed  cation,  promote  the  form- 
ation of  emulsions  of  water  in  oil.  whilst 
.•■IkaUs,  salts  of  iniivalent  cations,  and  of  di- 
oi  trivalent  anions,  which  possess  a  more  reactive 
or  more  rea<lily  atlsorbed  anion,  promote  the 
formation  of  oil  iji  water  emulsions.  Acetone, 
acetone-ether,  and  alcohol-ether  when  added  in 
large  quantities  to  oil  in  water  emidsions,  promote 
the  dispersion  of  oil  in  water  to  such  an  extent 
that  the  dispersed  particles  can  lie  recognised 
only  by  means  of  the  ultramicroscope.  Whan 
smaller  quantities  are  added,  the  dispei-sed  oil 
particles  remain  distinguishable  tiy  means  of  the 
microscope,  but  the  emulsion  is  rendered  extremely 
sensitive  to  small  variations  in  the  proportions  of 
antagonistic  electrolj-tes. — A.  S. 

Varnish  analysis  and  varnish  control.  I.  Molc- 
ttilar  treighis  of  vegetable  oils.  Seaton  and 
Sawyer.     See  XIII. 

Patents. 

Reducing  or  hydrogcnaiing  organic  bodies  ;  Process 

of .      Chetnical  process  [hydrogenation].      Vn- 

sinicred-melat-povder     catalyst     and     process    of 

making  same.     0.   Ellis,   Montclair.   N.J.     I'.S. 

Pats.  (.\)  1.182,99.5,  Mav  10.  19U)  ;  (B)  1.184.080, 

Mav  23,  1910  ;  and  (c)  1.185.07.5,  May  30,  1910. 

Dates    of    appl..  Aug.  20,  1915,  May  17,  1912, 

and  July  13,  1915. 

(a)  Reducible    organic    substances    are    hydro- 

genated  at  a  suitable  temperature  in  presen(-e  of 

a  catalyst  containing  nickel  carbide,  alone  or  in 

admixture  with  the  carbide  of  another  catalytic- 

allv  active  metal,  which  may  be  deposited  on  a 

medium  capable  of  occluding  hydrogen.      (B)  Fats 

or  other  unsaturated  substances  are  liydrogenated 

under  pressure  at  about   100"  ('.,  in  presence  of  a 

colloidal   nickel  cataly.st.   tiy  means  of  hydrogen 

freshly  prepared  by  the  electrolysis  of  an  aqueous 

solution  of  sodium  chlori<le,  but  free  from  chlorine 

and     chlorides,      (c)  Oxidised     nickel     powder    or 

other  reducible  raw   catalytic  material  is  heated 

under    pressure    at    a    temperature    sufficient    to 

reduce  it  to  the  metallic  condition  wit  hout  causing 

material  shrinkage  or  increase  in  density,  and  the 

resulting  bulky  powder  Ls  protected  from  oxidation, 

e.g.,  by  oeing  kept  in  oil.- — C.  A.  M. 

Unsaturated  compounds  [Otis']  ;  Method  and  means 

for   hydro'/cnating .      H.    K.    Moure,    Berlin, 

X.H.  U.S.  Pat.' 1.181,480,  Mav  23,  1910.  Date 
of  appl.,  Oct.  31,  1014. 
Hydkogen  in  excess  Ls  made  to  ciroilate  under 
pressure  in  contact  with  oil  or  other  un.'^aturafed 
.substance  through  a  porous  diaphragm  of  catalytic 
material,  the  weight  of  hy<lrogen  being  reduced  as 
the  resistance  of  the  diaphragm  increases,  .so  that 
uniform  pressure  on  the  diaphragm  is  miaintairied. 
AJEter  cooling,  the  hydrogeriated  oil  and  moisture 
are  separated  from  the  r>-sidual  hydrogen,  which 
mav  then  be  heated  and  used  again. — C.  A.  .\I. 


Oil  and  ccllulosie  material  from   niits  ;  Process  for 

producing ,     A.  H.  and  P.  A.  A.  Suzmcv.in. 

.Manchester.  U.S.  Pat.  1,185,202,  Mav  30,  1910. 
Date  of  appl..  .May  20.  1915. 

See  Eng.  Pat.  12.021  of  1914  ;  thLs  J.,  1915,  970. 

Sulphonatcd  iHilmitic  products  ;  Production  of , 

1,  Levinstein,  Assignor  to  Levinstein,  Ltd., 
.Manchester,  U.S.  Pat.  1.185,213,  May  30,  1016. 
Date  of  appl.,  Feb.  17,  1014. 

See  Eng.  Pat.  16,578  of  1913  ;  this  J.,  1914.  875. 

Sulpho  compotmds  of  hydrogeniscd  fats  and  oils  ; 

Preparation  of tDid  of  comiioaitions  thcrcu-ith. 

I,  Ijcvinstein.  Assignor  to  Levinstein,  Ltd.. 
Manchester.  U.S.  Pat.  1.185,414,  May  30,  1916. 
Date  of  appl.,  .Tan.  20,  1915. 

See  Eng.  Pat.  10,890  of  1914  ;  this  J.,  1915,  913. 

XIII.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 

RESINS. 

Turpentine   oil;     Tcstiiiti   the    iniriti/   of .      A. 

Krieger.       Chem.-Zejt..    1910.    40,    472—473, 

By  the  foUowinsr  modification  of  Ilerzfeld's 
method  (this  .1,,  1904,  274),  aromatic  hydro- 
carbons (solvent  naphtha)  and  petroleiun  spirit 
in  turpentine  oil  may  be  rapidly  detennined 
with  sufficient  accuracy  for  practical  purposes. 
20  c.c.  of  the  sample  is  shaken  for  10 — 15  mins. 
with  100  c.c.  of  sulphuric  acid  (SO  :  20  ;  sp.  gr. 
1-70)  in  a  dry  500  r.r.  flask,  then  diluted  with  200 
c.c.  of  water,  ami  distilled  with  steam  until  100  c.c. 
has  passed  over.  The  oUy  portion  of  the  distillate 
is  measured  and  treated  with  10 — 15  c.c.  of 
oleum  (8%  SO,),  the  reaction  mixture  poiu'cd  into  1 
water,  and  if  any  oil  separates,  this  is  recovered  by 
steam  distillation  and  measured  :  the  vohnne  is 
that  of  the  petroleiun  spirit  present  in  the  sample, 
and  the  diminution  of  volume  caiised  by  the 
treatment  with  olemn  corresponds  to  the  content 
of  aromatic  hydrocarbons.  Alcohol  w  hen  present 
may  be  determined  by  shaking  the  oil  of  turpentine 
with  three  times  its  volume  of  water  and  observing 
the  diminution  irr-A'olume. — A.  S. 

\'arnish  analysis  and  varnish  control.  I.  Mohculiir 
icci/fhts  of  vegetable  oils.  M.  Y.  Seaton  and  G.  P.. 
Sawyer.    .T.  Ind.  Eng,  Chem,.  lOlti,  8,  490— 49:f, 

.\TTs;jIPT.'.;    to    determine    the    a\crage    molecular 
weights  of  fatty  oils  an'l  varnish  produits  by  the 
freezing    pomt    and    boiling    point    methods   with 
several    of    the    common    organic    solvents    gave, 
unsatisfactorj-  results,  the  values  differing  widely  i 
according   to   the   concentration   of   the   dissolved 
substance.     .Satisfactory     results     ai>e.     however, 
obtained    by    the    freezing    point.    metho<l,   using 
stearic  acid  as  solvent.     The  acid  must  be  dried 
for  some  hours  below  100°  C.  before  use.  and  the 
bath  in  which  the  freezing  point  tube  is  imnvrsed  i 
nmsf  l)e  k(rpt  constant  at  40°  C.     A  piece  of  brass 
tubing  lovered  with  asbestos  paper  is  fitted  over 
the  top  of  the  freezing  pinni  tvibe  and  heated  elec-, 
trically  bv  means  of  a  luchrome  wire  coil  to  about 
60°  C.  ;   the  top  of  the  tube  is  thus  kept  clean  and 
tree  from  .stearic  acid   which   tends  to  crawl  up 
the    side.     The    average    ^■alues    fotmii     for    the 
molecular  weights  of  a  nimrber  of  oils  aixl  vami.sh 
products    wiMe  :  -Chemicallv    refined    lin.seed    oil, 
raw.     745;      heated     to    000 '  F.     (310°  C).    757; 
heated   for   1   hour  at    000°  F..   1007;    heateil  foi 
2  hoiii-s  at  (iOO'F..   1237  ;    heated  for  3  liotirs  fit 
000' F..    1513.     Fattv  acids  from   refined   linseed 
oil.  297  ;   after  liealiiii;  for  I  hour  at  (iOO'  K..  326  ;' 
after  heating  for  3  lioui's  at  000    F..  35(i  :    fhina 
wood  oil,  raw,  HiO  ;    jKjlvnieriscd   Ijv  heating  ff'fi 
45  mins.   at.  450- F.    (2:i2('.).    173:!.      .Soya  bean 
oil.  raw.  735  ;    polymerised  by  heating  for  2  houi-s 
at  000°  F.,  1240.    "  VV.G.".  rosin,  285.— A.  8. 
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Patents. 

PiynK^iils  :    Prorrsf:  of  prodmhir) .    F.  F.  Iluiit, 

New  York.     U.S.  I>ai.   1.1S3'.201,  May  Hi,  l!)l(i. 
Date  of  appl.,  June  :.'.   1911. 

Fbkshly  prt(i|)ita.t(>il  cakimn  carbonate  is  heated 
with  a  sohition  of  /.inr  stilph.nfo  until  action 
ceases,  and  the  pivcipitat*'  foiincd.  consistinfi  of  a 
mixture  of  calcium  .sidphatc  and  a  snhstaiititally 
insohihle  zinc  compoiiiul.  is  <lried  and  "  furnaced." 

—  K.  \V.  L. 


Paint    mui    piipncnt  ;     Ahiniinons  ■ 


.        O.    W. 

Pickerintc,  Spvingticld.  3Ias.s.,  Assignor  to 
Pickorins  Paint  and  Pigment  Co.  U.S.  Pat. 
l,18:{,(i(i.'i,May!(\l!m).  Datoof  appl..AuK.4,l!)15. 

The  paint  is  made  with  a  vehicle  and  a  pigment, 
consisting  of  a  metal  aluminate,  e.r/,,  lead  ahimin- 
ato.  and  a  hydroxide  of  a  different  metal,  e.g., 
aluminium  hydroxide. —  E.  W'.L. 

Paint,  varnish,  or  other  stib-tlances  ;  Co7npo)ind  or 
eomposilioii  for  mnovinq .  II.  S.  Black- 
more.  Mould  Vernon.  N.V.  U.S.  Pat.  1,184.164, 
May  :i.!,  101(5.     Date  of  appl.,  Oct.  21,   1911. 

'rnK  romposilion  comprises  a  comparatively  non- 
vol.atile  solvent  ester,  such  as  an  ethereal  aceta.te, 
and  a  \olatiIe  ethereal  acetate,  f.f/.,  methyl  acetate 
or  a  mixture  of  this  with  ethyl  acetate. — E.  W.  L. 

Woofl-stain  [from  sulphitf -cellulose  waste  liguor]. 
J.  I'uring.  Assignor  to  Robeson  Process  Co., New 
York.  U.S.  Pat.  I.ls.').(i04,  May  30,  1910.  Date 
of  appl.,  Nov.  19,  1915. 

J'UE  stain  consists  of  an  emulsion  of  concentrated 
sidphite-cellulose  waste  liquor,  Unseed  oil.  and  a 
little  sulphuric  .acid,  with  or  without  the  addition 
of  formaUlehyde. — J.  H.  J. 

Lacs   from    derivatives    of   cellulose ;     Process    for 

mannUiciuriiifi .         F.     Lehmann     and     J. 

.Stoi  ker.  Berlin.  U.S.  Pat.  l,18.-i.514.  May  30, 
1916.     Date  of  appl.,  Apr.  13,  1914. 

.See  Fr.  Pat.  471,104  of  1914  ;    this  J.,  191.5,  187. 

Process  of  proriiirivf/  neic  oils  from  tcood  creosote 
oil.   etc.     U.S.    Pait.    1.185..588.     See   III. 

Process   of  trcatiiif/    tcnod   creosote    oil      I'. 8.    Pat. 
1.185.592.      See   Til. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulionisdlioii  iif  rdniililinitc  :   Cliemiriil  invealiiidtion 

of  the  null  the  possibility  of  its  reijeneraiion 

from    the    viiUnnised    product.     I.     C.    Harries. 
Ber.,  1916.  49,  1196—12111. 

In  the  ordinary  hot  vidcanisation  process  with 
about  10<^„  of  sulphur  two  distinct  stages  niust  be 
ditTerentiated.  The  primary  action  is  an  adsorp- 
tion phenomenon,  since  the  sulphur  can  be  ex- 
tracted practically  (|u<intita.tively  with  a  solvent 
such  as  acetone,  and  moreover  does  not  pass  into 
the  derivatives  such  as  the  h\-drochloride,  which 
contains  only  traces  of  sulphur,  although,  unlike 
the  hydrochloride  of  natural  caoutchouc,  it  is 
"(uite  insoluble  in  chloroform.  On  tlie  otlier  hand 
a  vulcanised  caoutchouc  whicli  has  lieen  kept  for 
a  long  time  in  a  warm  place,  contains  from  2  to  4  % 
of  sulphur,  corresponding  to  about  one  atom  per 
molecule  of  (<'2,H,o)i-  which  resists  the  action  of 
solvents,  and  it  also  gives  a  sulphur-containing 
hydi'ochloride.  The  \ulcani.sation  of  c»n\itchouc  is 
Accompanied  by  a  change  from  the  metastable 
foim  of  the  natural  caoutchouc  to  a  stable  form, 
:i  change  which  is  accompanied  by  the  above- 
mentioned  difference  in  solul)ility  '  between  the 
hydrochlorides  of  the  natural  caoutchouc  and 
of  the  caoutchouc  obtained  by  desulphurising  the 
vulcanised  product.     In  chemical  structure  both 


forms  are  apparently  identical,  although  the  stable 
fonn  is  more  slowly  attacked  by  ozone,  and  in  t  heir 
soluliility  rel.'ifionships  they  behave  very  dilTer- 
eiitly.  The  desulphurised  \  ulcanisation  product 
cannot  again  be  satisfactorily  vvd<anised.  This 
is  not  d\ie  to  the  extraction  i)y  the  acetone  of  a 
substance  which  favours  the  vulcanisation,  as 
the  author  had  previously  supposed,  but  rather 
to  the  fiict  that  a  regeneration  of  the  caoutchouc 
or  reconversion  to  the  metastjibh?  form  is  an 
essential  preliminary  to  rc\ulcanisation  ;  theoretic- 
ally the  dcsulphurisation  is  b\it  a  secondarj' 
consideration. — G.  F.  M. 

Patents. 

Vulcanised  ruhher  ;    Method  of  making 


■  Vul- 
canised  rublicr  articles.  ('.  I).  Jlason,  Naugatuck, 
Conn.,  Assignor  to  (ioodvear's  Metallic  Rubber 
Shoe  Co.  U.S.  Pats.  1.183.022  and  1.183,023, 
May  16,   1916.     Date  of  appl.,  June  18,   1915. 

Crude  rubber  is  passed  through  roUs  until  it  is 
partially  broken  down,  and  thereby  assumes 
sheet  toim  with  a  rugose  struct\iral  foimation 
and  appearance,  and  the  article  is  then  prepared 
from  the  sheet  and  vulcanised. — E.  W.  L. 

Rubber     articles ;      Process     of     treating and 

product  thereof.  R.  B.  Price,  Mishawaka,  Ind., 
Assignor  to  Rubber  Regenerating  Co.  U.S. 
Pat."  1.184.015,  May  23,  1910.  Date  of  appl., 
June  23,  1911.  " 

F.\BUic  or  filirous  material  is  impregnated  with  a 
non-vulcanising  agent,  such  as  copper,  and  is  then 
coated  with  a  I'ubber-sulphur  mixture,  and  the 
whole  is  vulcanised.  Firm  adhesion  of  the  rubber 
covering  to  the  fabric  is  thus  secured. — -E.  W.  \i. 

Fabric  coating  and  drying  apparatus.  C.  F.  Hope- 
well. Newton.  Mass.  U.S.  Pat.  1.184,452,  Mav 
23,  1910.   Date  of  appl.,  Apr.  19,  1911. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Anthrax  spores  on  hides  and  skins  ;    Destruction  of 

.    E.  Hailer.    Arb.  Kais.  Gesundh.    Pharm. 

J.,  1910.  96,  597. 

When  hides  infected  with  the  spores  of  B.  anthracis 
are  treated  with  a  0-5  to  1  %  solution  of  sodium 
hydroxide  at  15°  to  20"  C.  for  72  hours,  nearly  all 
tlie  anthrax  spores  are  destroyed.  The  addition 
of  5  to  10%  of  sodiimi  chloride  increases  the 
efficacy  of  the  alkali.  I'he  weight  of  alkali  solution 
used  should  be  at  least  ten  times  that  of  the  skins 
treated. 

Deliminy  [skins]  with  sulphuric  acid.  L.  Balderston. 

J.    Amer.     Leather    Chem.     As.soc,     1916,     11, 

300—310. 
The  statement  by  Coombs.  Swinbourne,  and  Gabb 
(this  J.,  1916.  233),  that  Ume  is  fixed  in  sheepskins 
by  the  use  of  a  sulphuric  acid  pickle,  is  controverted. 
A  piece  of  sheep  skiver  after  thorough  soaking  in 
milk  of  lime  was  dried  and  then  divided,  one 
portion  being  put  into  a  salt  and  sulphuric  acid 
pic'kle  and  attei-wards  washed  in  cold  water. 
Analyses  of  both  portions  showed  that  the  lime 
had  been  almost  entirely  removed  liy  the  pickle. 
Practical  conditions  do  not  allow  so  large  a 
quantitv  of  pickle  as  was  used  in  the  experiment, 
so  that"  the  proportion  of  lime  removed  will  not 
be  so  great,  athough  calcium  sulphate  is  3-5  times 
as  soluble  in  a  pickle  containing  1  "o  sulphuric 
acid  and  6  °o  common  siilt  as  in  pure  water. — F.C.T. 

Hide  poicdcrs  ;    Report  of  the  Hide  Poicder  Com- 
mittee on  inethods  of  testing .   H.  G.  Bennett. 


Coiiegium  (London).  1916,  155 — 160. 
In     determining     moisture,    stoppered 


weighing 
f2 
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bottles  and  not  open  basins  mxist  be  nsod  ;  tlic 
drying  is  proten»l>ly  done  in  the  titeam  oven,  and 
an  allowance  must  be  made  for  alteration  in  the 
weight  of  the  bottle  on  standing.  This  is  done 
by  weighing  on  taking  the  bottle  ont  of  the 
desiicator  (W,).  an<l  re-weighing  after  allowing 
the  bottle  to  stand  five  minutes  in  the  balance 
ease  (Wj).  The  hide  powder  is  then  adiled  (W,), 
and  finally  ilried  to  eoi\stant  weight  (W,).  The 
last  weighing  is  made  after  cooling  30  mins.  in 
the    desiccator.     The   percentage    of    moisture   is 

100{i\V,-W,)— (\V«-\Vi)}    +  (W,  — W,). 

For  the  acidity  detemiination  a  quantity  of 
powder  (H)  containing  ()•">  grms.  dry  hide  powder 
is  allowed  to  stand  (with  occj*sional  shaking) 
with  100  c.c.  distilled  water  for  10  mins.  1  e.c.  of 
1  "o  phenolphthalein  solution  is  then  added  and 
the  mixture  titrated  to  a  permaneid  pink  with 
.V;10  sodium  hvdroxide.  If  the  aciditv  is  outside 
the  legal  limits"  of  2-5 — 50  c.c.  of  .V  ill  alkali  per 
unit,  acid  or  alkali  must  be  added  to  bring  it  to  tho 
nearer  limit,  i.e.,  powder  of  acidity  58  is  In-ought 
to  5-0,  and  powder  of  acidity  21  is  l>ro\ight  to  2-5. 
Soluble  matter  is  determined  by  slowly  churiung 
R  grms.  of  hide  powder  with  "(12t)a — R)  c.c.  of 
distUled  water  for  one  hour.  Tho  solution  is 
filtered  fii'st  thi'ough  Unen  and  then  through  filter 
paper.  HO  c.c.  of  filtrat-e  is  evaporated,  and  the 
residue  dried  to  constant  weight.  Twice  the 
weight  of  this  residue  is  the  soluble  matter  in 
tio  gnus,  of  dry  hide  powder.  The  blank  test  is 
carried  out  exactly  as  an  ordinary  detannisation 
except  that  100  c.e.  distilled  \^ater  is  used  instead 
of  the  tannin  solution.  The  residue  is  calcidated 
for  6-5  grms.  of  dry  hide  powder. — F.  C.  T. 

Leather  ;   Dcicnnination  of  the  penneability  of . 

E.  Nihoul.   Collegium  (London),  1916,  147—150. 

In  KUp's  method  the  leather  is  subjected  to 
the  action  of  a  column  of  water  from  40  to  75  cm. 
in  height,  and  the  time  needed  for  penetration  is 
recorded.  More  efTective  comparisons  could  be 
made  by  measuring  the  vohune  of  water  which 
passes  through  the  leather  in  a  given  time.  A 
somewhat  elaborate  apparatus  is  described, 
including  an  electric  bell  which  rings  as  soon  as 
a  circuit  is  completed  by  water  appearing  on  the 
under  surface  of  the  leather.  Thuau's  method 
needs  only  simple  apparativs.  Water  is  drawn 
through  the  leather  by  means  of  .in  air-pump,  the 
pressure  being  maintained  at  45  cm.  of  mercury. 
The  time  required  for  the  passage  of  10  c.c.  of 
water  is  the  basts  of  comparison.  A  third  very 
unsatisfactory  method  is  in  use  in  France  and 
Belgium.  Leather  drie<l  in  the  ordinary  way  is 
immersed  in  water  for  definite  periods,  and  the 
amount  of  absorbed  water  determined  by  weighing. 
The  leather  which  alisorbs  least  water  is  regarded 
as  best,  though  this  is  often  directly  contradicted 
bv  analvtical  results. — F.  C.  T. 


Tanitcry     icasles ;      Analysis    of - 


-  for    use    as 


manures.      A.    Harvev.       Collegium    (London), 
1916,   151—152. 

Moisture  is  determined  by  drying  10 — 15  grms. 
of  waste  to  constant  weight  in  an  air  oven  at 
100' — llO'C.,  and  the  residue  is  geidly  ignited 
with  a  small  flame  to  determine  organic  matter. 
The  inorganic  re.sidue  is  evaporated  with  con- 
centrated hydrochloric  a<id  and  healed  to  render 
silica  insoluble  ;  hydrocldoric  acid  is  then  again 
adiled  and  the  solution  made  up  to  500  c.c.,  after 
thoroughly  washing  the  residue,  which  is  weighed 
as  insoluVtlc  matter ;  50  c.c.  of  the  filtrate  is  treated 
with  ammonia  to  remove  iron  anil  aluminium, 
and  filtereil.  Calcium  is estimat ed  liy  precipitating 
with  ammoidum  oxalate.  Sulphates  are  deter- 
mined in  another  aliquot  portion  of  the  original 
solution,  and  phosphates  in  a  third  portion.     For 


this  determination  100  c.c.  of  filtrat'e  is  evaporated 
to  dryness  and  the  residue  treated  with  nitric 
acid.  rhosphat<vs  are  then  determined  by  the 
usual  method  with  ammoiuiuu  molybdate.  Nitro-  ^ 
gen  in  the  w;vste  is  deterniincil  by  the  Kjeldahl  | 
pi-oce.-is.  Caustic  lime  is  deternuned  by  leaving 
5 — 10  gnus,  of  waste  in  200  c.c.  of  10",,  sucrose 
solution  for  a  few  bom's,  and  sidiscquently  titrating 
with  hydrochloric  aiiil,  using  ])henoiphtlialein 
as  indicator.  The  physical  londition  of  the  sample 
also  should  always  be  taken  into  account. — F.C.T. 

Pate.nts. 

Tanning.    C.  V.  Greenwood,  Liverpool.    Eng.  Pat. 
7635,  May  21,   1915. 

Hides  are  tanned  in  pits  with  a  mucilage  made 
from  a  soluble  hemicelhdose  and  ordinary  lanidns,    j 
or  in  drums  with  a  solid  ion  of  the  muciljige  (see    i 
Kiig.    Tat.    501S    of    1910  ;     this    J.,    1911.    439).     ! 
tireater  rapidity  of  tannage  and  a  better  quality 
of  leather  are  claimed  for  this  process,  as  compared 
with  the  usual  methods. — F.  C.  T. 


Tanning  hides;    Method  of - 


O.  Bosio  anil 
A.  I'eradotto,  Turin,  Italv.  Eng.  I'at.  U),7(>I. 
Nov.  27,  1915.   Under  Int.  Conv.,  Apr.  14,  1915. 

HroES  are  tanned  in  strong  liquors  of  from  6° 
to  25°  Beaum^  (sp.gr.  1045 — 1-21),  the  tempera- 
ture being  gradually  raised  from  15'  to  36^  C 
at  which  it  is  maintained.  This  treatment  lasts 
from  one  to  fifteen  days. — F.  C.  T. 

Artificial  leather  ;    Method  for  the  manufafiure  of 

.     N.  G.  Scheuer.  Copeidiagen.     Eng.  Pat. 

100,038,    Jan.    24,    1916.       Under    Int.    Conv., 
Jan.  22,  1915.    (Appl.  No.  1133  of  1916.) 

Linen  duck  is  varnished,  dried,  and  caused  to 
adhere  in  several  layere  by  means  of  a  mixture  of 
wood  tai"  pitch  and  a  solution  of  rubber  in  benzene 
mixed  to  a  thick  consistency  with  tiu'pentinc 
and  powdered  cork,  and  coloured  W'ith  Venetian 
red.— F.  C.  T. 

Enamelled  leathers  ;  Process  for  munnfarlnre  of . 

R.  M.  Himter,  Philadelphia.  U.S.  Pat.  1.182,013, 
May  9,    1916.      Hate  of  appl..   Feb.   9,    1910. 

Skins  are  varnished  in  a  stretched  condition, 
placed  horizontally  one  above  the  other  in  a  closed 
oven,  and  hot  air  drawn  over  the  varnished 
surfaces.  The  air  is  continually  renewed,  and  the 
temperature  is  sufficient  to  vaporise  \olatile 
matter  without  causing  l)listering  or  biu-ning.  A 
current  of  cool  air  is  sul)sequently  drawn  throiigh  j 
to  harden  the  \arnished  surfaces  before  removing 
the  leather  from  the  oven.— F.  C.  T.  1 

Leather  dyes.  J.  Puring,  Assignor  to  Robeson  ' 
Process  Co.,  New  York.  U.S.  Pat.  1.185,605,  I 
May  30,  1916.     Date  of  appl..  Dec.  13.  1915. 

Dykh  for  leather  consist  of  pyrolignite  of  iron,  j 
pyrogallol.  and  a  filler,  e.g.,  "a  preparation  of  | 
sulphite-cellulose  waste  liquor  and  linseed  oil. 

— J.  H.  J. 

Gelatin  solutions,  jiarlicularly  for  use  in  the  manu- 
faelure  of  compound  glass.  E.  Wiese,  Hamburg, 
Gennany.     Eng.  Pat.  9178,  June  22,  1915. 

One  litre  of  3%  hydi-ogen  peroxide  is  added  to 
100  c.c.  of  acetic  acid,  and  in  this  mixture  first 
180  gnns.  ot  7,inc  cldoriile  ami  then  liOO  grms.  of 
gelatin  are  dissolved.  After  standing  for  four  to 
five  days,  tlie  .solution  is  filtered.  The  clear  and 
colourless  solutioii  of  gelatin  thus  obtained  is  fluid 
when  colli,  and  is  paHicnlarly  adapted  for  use  in 
tlie  preparation  and  mouniing  of  mici-oscopic 
and  natural  liistoi-y  specimens,  and  in  the  manu- 
facture of  compound  gl.ass  generally,  by  joinmg 
under  great  pressure  large  or  small  sheets  ot  gla^  , 
after  coating  them  with  the  solution. — J.  B.  C.  K. 
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Hides  and  fells  ;  Softening .     O.  Rcihm,  Dami- 

stailt,    Geiinanv.     Eng.    Pat.    15,814,    Xov.    9, 
1915.     Under  Int.  Conv.,  Xov.  11,  1911. 

See  Ger.  Pat.  288,095  of  1914  ;  this  J.,  1916,  372. 

Counter-board  [waterproof  board]  and  method  of  pre- 
paring the  same.    U.S.  Pat.  1,184,518.    See  V. 


XVI.— SOILS  ;  FERTILISERS. 

Little  ;  Relation  of to  production  of  nitrates  and 

mineral  nitrogen  [in  soils].    F.  51.  Scales.  Science, 
1915,  42,  ;n7.    Bull.  Agric.   Intell.,   1910,7,  196. 

The  lime  requirement  of  an  acid  soil  was  found  by 
treating  it  with  calcium  carbonate,  moistening, 
and  after  an  hour  testing  with  litmus  paper.  The 
quantity  of  lime  required  to  give  a  neutral  reaction, 
determined  in  this  way,  asreed  with  that  found 
by  the  Veitch  method  (this  J..  1904,  702).  To 
find  the  effect  of  added  lime  uponaamionification 
and  nitrification,  100  gi-m.  poitions  of  the  same 
soil  were  treated  with  varying  quantities  of  lime 
and  after  moistening  with  18  °o  water  were  incu- 
bated at  28'-  -30"  C.  tor  three  weeks  one  dupUcate 
set  receiving  alfalfa  powder.  The  nitrify-ing 
bacteria  were  most  active  when  50  °o  of  the  lime 
requirement  was  added  :  nitrification  and  ammon- 
ification,"combiiied,  were  most  favoured  when  75  "o 
was  present.  An  excess  of  calcium  carbonate 
hindered  nitrification  and  did  not  stimulate  the 
ammonifjTng  oi-ganisms. — E.  H.  T. 


Sulphur  ;  Relation  of - 


to  soil  fertility.     O.   M. 


Shedd.  Kentucky  Agric.  Exper.  Stat.,  Bull. 
188.  1914.  595—630.  Bull.  Agric.  Intell..  1916, 
7,  198—203. 

The  deteimination  of  sulphur  in  a  large  number 
of  plants,  showed  that  several  \\ere  very  rich  in 
this  element.  Of  31  varieties  of  tobacco,  the  large 
majority  contained  more  sulphur  than  phosphorus, 
two  only  contained  less,  and  in  some  cases  the 
sulphur  content  was  doulde  that  of  the  phosphorus. 
The  averages  were  :  sulphur  0-45S°o,  phosphorus 
0-302  "o-  The  effects  on  fertility  oi  the  addition 
of  sulphur  or  its  compounds  to  the  soil  were 
investigated  in  a  series  of  greenhouse  experiments. 
In  the  first.  Yellow  Pryor  tobacco  was  gro«-n  from 
seed  in  a  soil  of  medium  fertility  containing  about 
-40  lb.  sulphur  and  800  lb.  phosphorus  to  the 
iWre.  Tlie  application  of  sulphur  (100  lb.  per  acre) 
or  of  gypsum  (500  lb. )  alone  residted  in  depressed 
irop  yields,  but  each  had  a  stimulating  effect 
when  potassium  nitrate  (200  lb. ),  calcium  phosphate 
(500  lb.),  and  calcium  carbonate  (500  Ui.)  were 
appheil  at  the  same  time.  In  the  second  series. 
the  soil  was  poor  but  contained  more  sulphur  and 
phosphorus  than  the  first.  Calcium  carbonate? 
was  applied  at  the  rate  of  400  lb.  per  acre,  and 
the  plants  sown  were  soya  beans  and  turnips, 
consecutively.  Sulphur  in  the  elemental  form 
(100  lb.  per  acre)  gave  the  best  results  with  the 
beans,  though  many  of  the  metaUic  sulphates  also 
improved  the  yield,  and  in  this  case  the  beans 
acquired  a  higher  sulphur  content.  Considerable 
crop  increases  were  also  observed  with  the  turnips 
in  many  cases.  The  same  soil,  with  added  calcium 
carbonate,  was  also  used  to  determine  the  effect 
of  sulphates  on  red  clover  ;  but  in  this  case  only 
potassium  sulphate  gave  a  noticeable  increase,  an 
effect  which  was  probably  due  to  the  potassium. 
In  the  fourth  series,  with  the  same  soil,  calcium 
carbonate,  and  the  same  sulphates  (to  the  extent 
i>f  12  lb.  of  sulphur  per  acre),  cabbage,  mustard, 
and  radishes  were  grown  in  succession,  and  the 
results  were  compared  i,\ith  those  obtained  by 
substituting'  the  mineral  carbonate  or  oxide  for 
the  sulphate.  Only  two  sulphates  proved  bene- 
ficial to  the  cabbage,  a  few  were  without  effect,  and 
several  were  injurious.     Of  the  non-siilphnr  com- 


pounds only  nickel  carbonate  (51  lb.)  and  copper 
carbonate  (40  lb.)  improved  the  yield.  Sulphates 
generally  gave  good  results  with  mustard,  and  all 
gave  higher  yields  than  the  corresponding  car- 
bonates. In  the  case  of  radishes,  the  results  were 
irregular,  but  in  several  cases  improved  yields 
were  obtained.  The  availability  of  the  sulphur 
in  38  different  substances  was  ascertained  Viy 
growing  alfalfa  in  sand  cultures.  The  liest  results 
followed  the  use  of  the  sulphates  of  magnesium, 
iron  (ferric),  sodiimi,  potassium,  and  ammonium. 
Sulphur  was  also  beneficial,  and  nine  of  the  fifteen 
sulphates  were  more  efficient  than  the  corresponding 
carbonates.  Only  four  of  the  substances  acted 
detrimentally.  Sulphur  is  quickly  oxidised  to 
I  sulphate  in  the  soil  at  a  rate  which  increases 
with  the  fertility ;  when  large  amounts  are 
applied,  the  addition  of  calcium  carbonate  to 
neutralise  the  resulting  acidity   is   indispensable. 

— E.  H.  T. 

Fermentation  of  manure  ;    Effects  of  litter  on  the 

.    W.  E.  Tottingham.    J.  Ind.  Eng.  Chem., 

1916,  8,  511—515. 

CoMP.VRATlVE  experiments  were  made  with  a 
mixture  of  1  part  by  weight  of  fresh  horse  manure 
and  2  parts  of  fresh  cow  manure  ;  of  four  25  Ib.- 
lots  of  the  mixture,  one  served  as  control  and  the 
others  were  mixed  with  2  lb.  each  of  pine  shavings, 
oak  shavings,  and  oat  straw  respectively,  and  all 
were  kept  in  loosely  covered  vessels  for  12  weeks, 
and  examined  at  intervals.  Tlie  most  important 
changes  were  in  the  nitrogen  content.  The  total 
nitrogen  increased  in  all  cases  up  to  the  fourth 
week,  and  then  decreased,  until  after  12  weeks 
the  nitrogen  content  was  lower  than  at  first  ; 
the  gains  ranged  from  8%  of  the  original  quantity 
in  the  control  sample  to  20  °o  in  the  manure 
mixed  with  straw,  whilst  the  ultimate  net  loss 
ranged  from  3  to  13%  of  the  total  nitrogen,  and 
was  less  in  the  manure  mixed  with  straw  than  in 
the  other  cases.  Field  experiments  indicated  that 
straw-littered  fermented  manure  produces  a  greater 
increase  of  yield  than  shavings-littered  manure, 
and  confirmed  the  superiority  of  fermented  over 
unfermented  straw-littered  manure  (see  this  J., 
1916.  481).— A.  S. 

Calcium     hypochlorite;      Use    of as    a    seed 

steriliser.  J.  K.  Wilson.  Amer.  J.  of  Botanv, 
1915.  2,  420—427.  Bull.  Agric.  InteU.,  1916, 
7,  216—217. 

A  STl^DY  of  the  relative  efficiency  of  various  dis- 
infectants for  the  sterilisation  of  seeds  showed 
that  bleaching  powder  was  the  most  satisfactory. 
Ten  grams  of  the  commercial  substance  (with  28  "^o 
of  available  chlorine)  is  mixed  with  140  c.c.  of 
water,  and  the  mixture  allowed  to  stand  for 
5 — 10  mins.  The  clear  liquid,  containing  about 
2  %  available  chlorine,  is  used  in  an  amount  equal 
to  about  five  times  the  volume  of  the  seed.  Traces 
of  hypochlorite  left  on  the  seed  are  not  harmfiil 
unless  the  period  of  treatment  has  been  greatly 
and  unnecessarily  prolonged  ;  the  pedod  varies 
greatly  for  different  seeds,  thus  e.g.,  alfalfa 
requires  6  hours  but  wheat  more  than  12  horns. 

— E.  H.  T. 

Nitrate  and  nitrite  assimilation.  [Decomposition 
of  nitrite  solutions  by  light.]  X.  O.  Baudisch 
and  G.  Kltnger.  Ber.,  1916.  49,  1167 — 1176. 
By  exposure  to  ultra-violet  rays  or  simlight, 
potassiimi  nitrite  and  formaldehyde  solutions, 
either  in  the  presence  or  absence  of  magnesium 
carbonate,  generate  gases  consisting  of  50  "„ 
hydrogen  and  50  °o  nitrous  oxide  in  the  first  case, 
and  the  same  two  gases  together  with  oxygen 
(5-8  °o)-  carbon  dioxide  (5-5%),  and  carbon 
monoxide  (4-7  °o)  '"  the  second  case.  If.  how- 
ever,  the  potassium  nitrite  is  replaced  by  mag- 
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nesivim  nitrite,  the  gases  prochife<l  l>y  illumination 
in  sunlight  are  free  fixmi  liydivtton.  ami  tlie 
hydrogen  content  is  nuiih  ri'iiuceil  when  ilhm\iiia- 
tion  by  the  men'ury  vapour  lamp  Lri  resorted  to. 
The  pa«es  in  the  first  instance  had  the  rom- 
position.  rilo„X.  24-4>\,  N.D.  12  ti»„  CO,.  1-1°,, 
CO.  and  in  the  latter  case  3:M4  "„  N.  2314".,  N.O. 
20  U">,  H.  22S'*„  ("O.  0  ti"„  CO..  By  long  con- 
tinueti  illumination  in  the  ultra-violet  lijiht  the 
hytlrogen  eventually  ilisjiytpe.iivd  in  the  latter 
case  also,  and  an  activalin!»  intluenco  on  the 
molecular  hydrogen  Ls  a^crilied  to  the  combined 
maanesium,  an'  intluence  not  possessed  by 
potassium.  .\  similar  activating  action  Ls  probably 
to  be  ascribed  to  the  magnesium  complex  in  the 
chlorophyll  molecule. — G.  F.  >1. 

Analysis   of  tannery   trasles  for   use   as  manures. 
Hax'voy.     See  XV. 

Composilion  and  jireparalion  of  Bordeaux  mixture. 
Sicard.     See  XI Xb. 

yUrate  and   nitrite  assimilation.     XI.     Baudisch. 
See  VII. 

P.KTENTS. 

Xiiroyenous  manures  and  other  liquids  ;   Machinery 

for    converting into    a    dry    state.       H.    B. 

Daglish,   St.   Helens,  Lams.,  and  W.  Horsfall, 
Prestatyn.X.Wales.  Eng.Pat.  8921. June  17,191.5. 

The  fluid  material  is  run  into  a  tray,  in  which  large 
cylinders,  heated  internally  by  steam  at  li> — 100 
lb.  pressure,  revolve.  The  material  is  taken  up 
by  the  cylinders  and  evaporated,  and  the  residue 
is  removed  by  scrapers.  The  distance  between 
two  cylinders  can  be  adjusted  by  means  of  weights 
and  springs  ;  when  pressed  together,  they  are 
free  to  open  to  allow  hard,  foreign  materials  to 
pass  through.  The  liquid  Ls  freed  from  grosser 
sohds  in  a  trough  between  the  supply  tanks  and 
the  tray,  and  its  supply  from  the  former  can  be 
regulated  by  sluice  valves.^ — E.  H.  T. 

Insecticide.    U.S.  Pat.  1,184.605.    See  XIXb. 

Insecticide  and  process  of  making  same.     U.S.  Pat. 
1,185,603.     See  XIXb. 
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Reducing   sugars    in    cane   products ;     Gravimetric 

determination  of .     0.  P.  Meade  and  J.  B. 

Harris.    J.  Ind.  Eng.  Chem.,  191ti.  8,  504—509. 

roiiP.VRATlVE  experiments  were  made  with  solu- 
tions of  cane  molas-ses  and  of  raw  i  ane  sugar, 
iising  different  proportions  of  noimal  lead  acetate 
for  clarifying  and  difTerent  reagents  for  removing 
the  excess  of  lead .  The  Meissl-Hiller  method  wa,s 
used  throughout.  It  was  found  that  the  results 
varj-  if  different  quantitiesof  lead  acetate  are  added, 
and  that  when  the  excess  of  lead  is  precipitated 
as  oxalate,  the  results  are  4 — 5°o  higher  than  when 
a  carbonate  or  .sulphate  bs  used  as  precipitant. 
The  sugar  solutions  may  be  clarified  .'atisfactorily 
)>y  means  of  kieselguhr  alone,  without  the  use  of 
lead  ;  the  results  are  coniordant  and  shghtly 
lower  than  when  lf-a<l  acetate-  and  an  oxalate  are 
u^ed.  It  Ls  recommended  that  the  direction  to 
boil  the  mixture  of  sugar  solution  and  Fehling's 
solution  for  2  mins.  after  boiling  liegins  lie  modi- 
fied ;  by  using  a  thermometer  and  heating  to 
gentle  ebullition  for  2  mins.  after  100'  C.  is 
reaf-hed,  more  concordant  results  are  obtained. 
If  the  cuprous  oxide  Ls  weighed  the  results  are 
about  5°Q  higher  than  when  it  Ls  first  ignited  to 
r  upric  oxide.  The  results  obtained  by  weighing 
ai  cupric  oxiile  agree  with  those  given  by  the 
iodometric  determination  of  the  copper. — A.  8. 


Gelatinising  temperature  of  the  starches  from  grain 
sorghums  hy  means  of  a  thermo-slide  ;  Deter- 
mination of  the .     0.   Iv.  Francis  and  O.  C. 

Smith.    .T.  Ind.  Eng.  Chem..  1010.  8,  500     511. 

A  THHUMD-sLlDE  for  Use  ill  microsiopii  exami- 
nation at  dilTerent  temperatures  is  described.  It 
consults  essentially  of  a  small  chamber  formi'il  by 
glivss  plates  clami>ed  b.twien  steel  frames,  pi-o- 
vided  with  .iu  iMUt  ;iiul  (lutlil  so  that  hot  wa(<-r 
can  be  passed  throui;h  tlie  chamber.  .V  small 
quantity  of  dry  starch  is  placeil  on  the  slide  and 
covered  with  water,  ."vnd  hot  water  ((iO^  0.)  fixim  a 
flask  Ls  passed  through  the  ihaniber  ;  the  heating 
of  the  tliisk  is  contiiiUed  so  that  the  temi'erature 
rises  l^t'.  per  minule.  The  temperature  is  noted 
when  all  the  starch  granules  have  lost  their 
polarising  ])i-operties  when  examined  with  a 
polarLsing  microscope,  and  a  second  observation 
is  then  madi'  with  .i  fresh  sample,  the  water  in  the 
flask  being  lii-st  heated  to  the  temperature  noted 
in  the  preliminary  test  ;  the  result  of  tliLs  second 
test    is    taken    .is    the    geltitinLsing    temperature. 

— A.  S. 

Galaclan  of  Larix  oceidentalis.  A.  W.  Schorger  and 
D.  F.  .Smith.  J,  Ind,  Eng,  Chem.,  1916,  8, 
494—499, 

The  wood  of  the  Western  larch,  Larix  oceidentalis, 
contain-s  about  10  °o  of  a  galactan,  which  has  not 
been  previously  described,  and  to  which  the 
name  e-galactan  has  been  given.  It  was  Lsolated 
by  treating  an  aqueous  extract  of  the  larch  sawdust 
with  tannin  and  lead  acetate,  removing  excess  of  i 
lead  from  the  filtered  solution  with  hydi-ogcn  j 
sulphide,  neutralising  with  sodium  carbonate,  ■ 
e\aporating  to  a  sjTup  under  reduced  pre.ssure, 
and  pouring  the  syrup  into  a  large  excess  of  95% 
alcohol.  The  precipitated  galactan  was  purified  by 
i-epeated  precipitation  with  alcohol  from  aqueous 
solution.  It  dissolves  to  a  clear  solution  in  water, 
without  gelatinisation  ;  [a]if  = -t- 1311°,  in  10% 
aqueous  solution  ;  25  c.c.  of  a  solution  containing 
2-5  grms.  of  t-galactan  reduced  01554  grm.  Cu 
by  AUihn's  method.  When  distilled  with  12% 
hydrochloric  acid,  the  galactan  gave  6-18%  of 
furfural,  equivalent  to  10-5%  of  pentosan,  but  on 
hydrolysis  with  2-5%  sulphuric  acid,  galactose  wa.s 
the  only  sugar  formed  ;  a  yield  of  99%  of  the 
theoretical  quantity  of  galactose  was  obtained 
after  heating  for  8  hours  at  105° — 110°  C;.,  and 
this  method  of  preparation  of  galactose  Ls  decidedly 
.superior  to  the  customary  method  of  liydroly,sing 
lactose  and  ehrainating  dextrose  by  fermentation. 
It  is  shown  that  ToUens'  method  of  determining 
galactans  by  oxidation  to  miuic  acid  is  not  trust- 
worthy :  it  does  not  give  satisfactory  results 
even  with  the  pure  galactan.  The  presence  of 
galactans  has  also  been  detected  in  longleaf  pine  , 
{Pinus  paluslris),  pond  pine  (P.  serotina),  Cuhan  | 
pine  {P.  heterophyUa),  loblolly  pine  (P.  taeda),  and  ! 
Douglas  fir  {Pseiidotswja  taxifolia). — A,  S.  i 

A  new  colour  reaction  of  aldehydes.  De  Fazi.  See  XX. 

Patents. 

Glucose  [dextrose']  or  allied  products  ;    Process  for 

converting  starch  into .    C.  L.  .Sovereign  and 

A.  W.  H.  I.«nders,  Waukegan.  111.,  .'V.s.signors  to 
Cora  Products  Refining  Co.  U.S.  Pat.  1,183,408, 
May  16,  1916.    Date  of  appl.,  Jan.  23,  1909.  j 

An  acid  starch  solution  is  continuously  converted  I 
into  dextrose  or  allied  products  by  passing  it  j 
throiigh  a  series  of  connected  converters  with  the 
Uquor  at  such  a  level  that  the  spaces  in  them  above 
the  level  of  the  liquor  are  in  communication.  The 
starch  and  dilute  acid  are  introduced  at  the  upper 
part  of  the  first  converter,  and  pass  continuously 
through  the  series.  Steam  is  introduced  at 
the  bottom  of  the  first  converter  so  as  to  heat  the 
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liquor  and  keep  the  pressure  in  the  whole  system 
sufficiently  abovt?  .atmi'siihcric  pressure  to  dis- 
charge the  i)it)diut  from  the  last  converter. — F.  Si'. 


SlMpf  >     Extracling  ■ 


W.    Searby,    Piuinonc, 


Hawaii.      U.S.   Pat.    l,isr>,009,    Aiay   30,    ItllG. 
Date  of  appl.,  Oct.  10,  1915. 

Leingths  of  sng.ar  cane  are  be.aten  or  shredded 
to  produce  ,a  loose  filii"»u.s  mass  in  which  there  is 
lateral  separation  of  the  fibres,  and  these  are 
rolled  to  extract,  as  much  juice  as  po.ssibli».  The 
fibrous  mass  is  tlien  subJL'cted  to  a  dilTusioa 
operation,  and  again  pressed  to  extract 
moisture. — B.  N. 


XVra.— FERMENTATION  INDUSTRIES. 

Bikhar,  the  Indian  rice  beer  ferment.  C.  M.  Hutchin- 
son and  V.  S.  I!am  Ayyar.  Mem.  Dept.  Agric. 
India,  Racter.  Ser.,  lO'lo,  1,  137—168.  Bull. 
Agric.  Intell.,  litlO,  7,  283—286. 

B.\KH.\u  {murclio.  ranu.  or  u-t-ial)  is  an  artificial 
fennent  prepared  from  rice,  powdered  roots,  and 
other  parts  of  certain  plants,  by  Indian  natives, 
and  used   in  the   production  of   Hindu   rice   beer 
liuuhirai)  and  of  the  rice  spirit  distilled  from  it. 
II     contains    many    varieties    of    Mucor,    wliich 
-aiiharify  starch,  and    several  sorts    of    alcohol- 
producing   yeasts.     The   most  active   mucor   was 
found  to  be  Asperyillus  orystr,  and  the    sacchari- 
fying power  of  the  various  species  depended  largely 
upon  the   temperature,   humidity,   and   aeration. 
This  power  was  marlcedly  lower  in  samples  from 
Indian  sources  than  in  the  "  koji  "  ferment  from 
[Japanese  rice  beer,  the  latter  being  practically  a 
jpure  culture  of  Aspergillus  oryste  (Alilburg)   Cohn. 
I  The  fermentative    power    of    samples    of    bakhar 
from  3ifferent  parts  of  India  was  determined  by 
Rnding  the  volume  of  alcohol  produced  from  100 
iwas.  of  steamed  rice  and  1-5  grms.  of  the  ferment. 
Bakhar  from  Dumka  gave  61-6  c.c,  from  Ranchi 
>3-5  c.c,  from  Darjeellng  49-5  c.c,  and  that  from 
Balasore  46-3  c.c.     The  vegetable  matter  added 
ft'hen  the  beer  is  prepared,  stimulates  the  growth  of 
'.he   yeasts,    and    prevents    the    development    of 
nimieal  bacteria,  but  it  adds  nothing  to  the  flavour 
)r  aroma  of  the  beverage.     Of  the  bakhar  ferments, 
jrepared  in  the  laboratory,  a  mixture  of  Aspergillus 
•rysce   and    Sareharomyces    eerevisitv    D.   (Lsolated 
rom  bakhar   from  Khasi)  gave  the  best  results. 
The  failure  of  Indian  rice  beer  is  due  more  to  the 
ibsence  of  good  types  of  saocharomycetes  than  of 
'fflcient  auiyloclastic  enzymes  ;  hence  the  brewer  Ls 
•ecommended  to  inoculate  the  rice,  already  sacchar- 
lied  with  bakhar,  with  active  wash  from  his  own 
ats,  or  to  use  a  separate  supplv  of  yeast  from  a 
«liable  source. — E.  H.  T. 

'juAie  ferments  ;    Proteolytic   aetion   oi .       C. 

Gorini.     Atti.   R.  Accad.  dei  Lincei,   1915,    26, 
470—475.  BuU.  Agric.  Intell.,  1916,  7,292—293. 

^  fact  that  certain  lactic  ferments  show  proteo- 
ytic  actionin  milk  but  not  in  gelatin  cultures,  is  not 
;ue  to  any  difference  in  the  nature  of  the  enzjTnes 
•ctmg  on  the  casein,  and  on  the  gelatin,  nor  to  the 
nfavourable  nature  of  the  latter  as  a  medium  for 
he  development  of  the  bacteria.  The  uncertain 
lion  on  milk  of  some  lactic  ferments  is  partly 
'  iinsequence  of  the  changes  wrought  in  the  milk 
uring  sterilisation,  and  it  is  also  related  to  the 
ercentage  of  soluble  albuminoids  (peptones)  in  that 
jquid,  particularly  in  retailed  milk.  It  is  possible 
aat  the  inabiUty  to  liquefy  gelatin  may  have  a 
inular  cause,  and  also  that  the  stimulus  producing 
Be  proteolytic  enzymes  is  subordinate  to  the 
ecessity  for  the  lactic  ferments  to  produce  soluble 
itrogen  for  their  own  needs  ;  when  the  soluble 
itrogea  is  already   present   in    the   medium    in 


sufficient  quantity  the  formation  of  the  dissolving 
enzyme  is  no  Icnger  necessary.  Both  gelatin  and 
milk  cultures  taken  alone  are  insullicient  for 
estimating  the  proteolytic  power  of  a  lactic 
ferment.— E.  H.  T. 

Yeasl  ;    Prohibition  of  importalion  of . 


By  virtue  of  a  Royal  Proclamation  dated  June  27th, 
the  importation  of  yeast  into  the  United  Kingdom 
is  prohibit^'d,  but  liceni'es  will  be  gi^anted  to 
permit  .ail  importation  of  yeast  up  to  about  50% 
of  the  amount  imported  in  1915. 


Patents. 
Spirits  in  casks  ;   Method  of  maturing  - 


•  Verein 
der  Spiritus-Fabrikanten  in  Deutschland,  Berlin. 
Ger.  Pat.  291,349,  Apr.  1,  1915. 

The  beneficial  elTect  of  storing  spirit  in  casks 
charred  on  the  inside  is  due  not  only  to  aromatic 
substances  yielded  by  the  charred  wood  to  the 
spiiit,  but  also  to  a  catalytic  action  exerted  on 
the  v.apour  by  the  charred  wood  not  in  contact 
with  the  Uquid,  resulting  in  the  formation  of 
aldehydes,  organic  acids,  and  esters.  The  effect 
is  intensified,  according  to  the  present  patent, 
by  bringing  the  vapoui-s  rising  from  the  spirit 
into  contact  ^vith  charred  wood  sha\ings,  wood 
charcoal,  or  other  substances  capable  of  acting  as 
catalysts. — A.  S. 

Carbonic    acid    [from    fermentation] ;      Apparatus 

for      cooling  during   its   compression.     H. 

jMiiry,  Assignor  to  H.  Fi'isch,  Zurich,  Switzerland. 
U.S.  Pat.  1,184.370,  May  23,  1916.  Date  of 
appl.,  June  3,  1914. 

See  Eng.  Pat.  13,530  of  1914  ;    this  J.,  1915,  505. 


XIXa.— FOODS. 

Dyestuffs  permitted  in  food  products  in  the  United 
States.  U.S.  Dept.  Agric,  Food  Inspection 
Decision  No.  164. 

The  coal-tar  dyes  which  may  be  used  in  food, 
suliject  to  the  provisions  of  "  Food  Inspection 
Decisions  "  Nos.  76,  117,  and  129  are  the  following  : 
Red  shades  :  Amaranth,  Ponceau  3  R,  Krythi-osine. 
Orange  shade :  Orange  I.  Yellow  shades : 
Naphthol  Yellow  .S.,  Tartrazine.  Green  shade ; 
Light  Green  .S.  F.  yellowish.  Blue  shade:  Indigo- 
disulphonic  aci<l. 

Proieoh/tic  action   of  lactic  ferments.     Gorini.     See 
XVIII. 

P.\TENTS. 

Soy   [soyal  beans  ;    Process  for  treating ,    and 

ntilisalion  of  the  products  of  same  in  connection 
with  the  making  of  edible  food  .inch  as  bread, 
chocolate,  eonfecUonery,  soup  and  the  like.  T.  W. 
Rees,  Cannock.  Staffs.  Eng.  Pat.  7351, .May7, 1915. 
Wa.SHED  soya  beans  are  immersed  in  water  at 
75"  F.  (24"  C.)  for  3 — 4  hrs.,  or  at  a  higher  tempera- 
ture for  a  .shorter  time,  with  the  addition  of  6 — 8  oz. 
of  sodium  bicarbonate  for  every  28  Hi.  of  beans. 
Alteruativelv,  the  beans  ai'e  sprayed  with  a  solution 
of  sodium  l/icarbonate  (S  oz.  to  the  gall.)  at  the 
temperature  desired  and  left  to  stand  for  the 
necessary  time.  After  completion  of  the  soaking, 
the  lieaiis  are  washed  \\-it}>  water,  dried,  and 
ground.  For  making  bread,  25  "o  o*  the  bean 
flour  is  added  to  ordinary  flour,  and  for  chocolate 
1  (I —  1 5  °o  to  ordinary  hard  chocolate.  An  artificial 
chocolate  may  be  made  by  mixing  the  bean  flour 
with  cacao  butter,  or  nut  butter,  and  sugar. 

— J.  H.  J. 
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Banana  food  and  process  of  mahing  same.  United 
Slat<?s  Tropical  Food  Co.,  .Vssigneoa  of  H.  E. 
Phinkctt.  .^[alden.  .Ma.«!s..  \'.S.A.  Kiig.  Pat. 
8372.  Juno  S.liUo.Under  lnt.l'onv..JHne  ti.  1S)14. 

B.\NANA  fruit  is  peeloil.  boaten  into  a  nioderatfly 
thick  paste,  and  tran-sfeirod  to  watoi-  at  210"  — 
2:?0=  F.  (!ti)-— lUV-(\).  Afterwards  it  is  placed 
on  trjiys  on  steam-heated  shelves  in  a  \aciiuiu 
dryiufr  machine  for  10  hi-s.,  when  the  water  and 
any  natuial  discolourini;  suhstances  present  in 
the  fruit  are  removed.  The  crisp,  granidated 
product  retains  the  natural  colour  and  tlavour  of 
the  fruit.— J.  H.  J. 

Margarine  ;    Method  of  mid  apparatus  for  making 

.     H.  Boiven.  I'rniston.  Ljincs.     Encj.  I'at. 

lM.5(i3.  .Sept.  23.  liU.->. 

The  fat  emulsion  is  passed  into  a  tiough  in  « hi<h 
a  small  heatetl  roller  re^•olves  and  carries  the 
emulsion  against  the  side  of  a  large  roller,  which  is 
kept  cooled.  The  congealed  emulsion  is  scraped 
oft  the  lai-ge  roller  at  its  lowest  point,  and  falls 
between  two  \\ai-med  rollei-s.  the  same  distance 
apart  as  the  previous  rollers.  It  is  scraped  olT 
these  .iml  falls  between  two  kneading  rollers 
at  the  ordinary  temperature. — J.  H.  J. 

Flour  ;     Process   of  treating  - 


J.  N.  AJsop, 
Owensboro,  Ky.,  Assignor  to  New  Alsop  Floui' 
Pi-ocess  Co.,  Portland.  .Me.  U.S.  Pat.  l.l-Sl,2iir>, 
May  23.  limi.    Date  of  appl.,  Nov.  19,  Hill. 

The  flour  is  lilearhed  and  m.atured  by  a  disruptive 
electric  discharge  in  an  atmosphere  of  air  which 
has  been  preheated  and  saturated  with  moisture. 

—J.  II.  J. 

Coffee  extract  ;  Method  of  aromatising  dry .   K. 

Aslund.  T.  Boberg,  and  Techno-Chemical 
laboratories.  Ltd..  London.  Eng.  Pat.  2332, 
Feb.   13,   191:'!. 

Dryer  for  dehydrating  macaroni  or  the  like.     U.S. 
Pat.   1,185,.591.     See  1. 


XIXb.- WATER  PURIFICATION  ;  SANITATION. 

Merhaniral    jiltrittioH     [of    tcalir]  ;      I mprnvcniiiits 

in  the .     T.  B'leming.  jun.     Proe.  Kng.  Soc. 

W.Penn..  191(;.  31,  827 — 857.  (See  also  Clemence. 
this  .1.,  lilU).  (i.50.) 

An  account  of  the  improvHnients  in  the  present 
day  construction  of  mechanical  filters  in  the 
United  States  as  comjiarcd  with  15  yeai's  ago  is 
given.  (1)  Pressure  filters  have  been  altogether 
displaced  by  gravity  filters.  These  are  con- 
structed of  reinforced  conciete  in  rectangular 
foim.  as  .ire  also  the  settling  basins  wliiih  accom- 
pany them.  (2)  Most  waters,  and  especially  those 
with  high  turbidity,  are  now  allowed  to  settle 
for  at  least  1  horn's  after  treatment  with  coagulants, 
before  filtration.  The  .settling  basins  are  cot)- 
structed  in  paii-s.  the  ftooii?  sloping  to  a  central 
drain  for  removal  of  the  .solids.  The  coagulants 
are  added  to  the  water  in  a  special  mixing  com- 
partment before  entering  the  settling  basins, 
a.ru\  baflles  aie  provided  in  the  basins  to  pre\  ent 
cross  currents.  (3)  The  rate  of  flow  through 
the  filtei-8  is  usually  regulated  by  a  small  Venturi 
meter  constructed  on  the  outlet  from  e;ich  filter 
and  controlling  a  pilot  v.-ilve.  which  in  turn  controls 
a  hydraulic  operating  valve  on  the  outlet.  It 
has  been  found  that  loss  ot  head  on  a  filter  leads 
to  a  (laager  of  the  breaking  of  tlie  surface  film 
formed  on  the  sand,  and  a  gauge  to  determine 
exactly  the  loss  is  now  attached  to  eaih  filter. 
The  los-s  of  head  is  limited  to  10  ft.  in  average 
cases.  (4)  It  has  been  found  desirable  to  pi'ovide 
he  filters  with  a  false  bottom  about  18  in.  above 


the  floor ;  this  is  convenient,  in  keeping  the 
collecting  system  free  fi-oiu  accunuilat ion  of  sand, 
and  also  allows  o(  uniform  distribution  of  the 
wash  water  over  the  entire  liltcr  area  iii  cleaning 
the  filter  by  reverse  flow.  Mechanical  agitation 
has  licen  entirely  abandoned.  The  ri>verse  flow 
useil  is  15  galls,  per  sq.  ft.  per  min.  This  rate  is 
sutlicient  to  float  the  entire  s.ind  bed  and  to  lift 
the  finer  s;ind  30  in.  ;  the  troughs  for  leading 
away  the  wash  water  are  at  this  height.  If  the 
washing  is  started  .slowly,  the  gravel  below  tht 
sand  is  not  disturbed.  When  necessity  requires  thf 
complete  removal  and  replacement  of  the  sand 
water-carriage  is  used.  (5)  The  feed  of  tin 
chemical  solutions  is  automatic  .and  ailjustablc 
and  is  automatically  jmipoif ioiud  to  the  quantilx 
of  raw  w.ater  entering  the  plant.  There  is  ai 
electric  alarm  in  case  of  a  stoppage  in  the  flow  o; 
the  chemical  solutions,  (ti)  The  average  elTicienc\ 
in  a  modern  ]ilant  is  over  99 "i,.  In  one  instanii 
the  number  of  bacteri.a  in  the  raw  water  average, 
over  9000  per  e.c.  during  t  years,  and  in  tli. 
filtered  water  19  per  c.c  none  of  the  latter  beiiu 
B.  coli.^S.  H.  J. 

Setcage  ;    Modification    of    Whipple's    method   fn 

[determining]    organic  nitrogen    in  .     P.  \V 

Bruekmiller  ami   Ij.  E.   .Tack.son.     ,T.  Ind.  Eii;; 
Chem.,  191(3,  8,  499—500. 

In  the  direct  determination  of  total  nitrogen  ii 
sew.ige  by  digesting  with  concentrated  sulphuri 
acitl  and  a  small  quantity  of  copper  sulphate  unti 
colourless,  with  addition  of  a  small  quantity  o 
peiTnangauate  towards  the  end  of  the  digestior 
then  diluting,  adding  excess  of  sodium  hydroxide 
anil  nesslerlsiug,  it  was  found  th.at  the  results  variei 
according  to  the  length  ot  time  the  alkalin 
solution  Is  left  before  nesslerising.  The  be.s 
results,  with  Kansas  sewage,  were  obtained  b 
allowing  the  alkaline  solution  to  staiui  for  2[ 
hours. — A.  .S.  I 

Bordeaux  mi.rture  ;  Coynposition  and  preparation  i 

L.     .Sicard.     Ann.     de     I'Ecole     Nation 

d'Agric.  de  Monlpefiier.  1915.  14,  213—25;- 
BuU.  Agric.   Intell..   1910,   7,  303—304. 

The  amount  of  lime  necessary  to  render  th 
copper  ill  Bordeaux  mixture  completely  insolulil 
Ls  much  less  than  that  usually  prescribed.  .VU  th 
metal  is  precipitated  from  1  kilo,  of  copper sulpliat 
when  lt)lS-5  gmis.  of  calcium  oxide  is  added  slow! 
and  with  agitation  in  the  form  of  milk  of  lime,  aii; 
the  resulting  mixture  is  neutral.  Less  than  Itij 
gi'ms.  of  lime  produces  an  acid  preparation,  an 
more  than  225  giins.  causes  .alkalinity.  The  si 
calleil  "  neutral  "  mixtures,  prepared  in  the  vim 
y.iiils  by  adding  lime  until  blue  litmus  ))aperceasii 
to  be  reddened,  contain  an  excess  of  lime  and  fti' 
inferior.  A  good  Bordeaux  niixture  is  made  iij 
follows  :  A  .solution  of  2  kilos,  ot  copper  sulphati 
in  50  litnes  of  water  is  added  very  slowly  and  wit' 
vigorous  and  prolonged  stirring  to  milk  of  linul 
which  contains  suHicieiit  alkali  to  precipitate  » 
the  cojijier  and  is  diluted  to  50  litres. — E.  H.  T. 

Micro-anali/liral  method  for  the  .itiidy  of  gasei 
Appliciitiun  lu  the  analysis  of  traces  of  air.  Qu), 
an<l  (lermann.     .S'cp  XXllI.  j 

Patents.  ' 

Straining  of  water  and  other  liquids;  Devieea  U\ 

the     merhaniral     pvrificdtion     or .     F.     Vj 

Braekett,  .and  F.  W.  Brackett  and  Co.,  Ltd, 
Colchester.  Kng.  I'at.  100,105,  Mar.  17,  1«1'| 
(Appl.  No.  4014  of  1910.)  | 

An  endless  travelling  screen  is  supported  on  , 
framework  placed  in  the  flow  of  water  to  I! 
treated,  the  base  of  the  frame  being  much  wulu 
than  the  top  portion  ;  in  this  way  there  is  a  coi 
siderable   area  of   the  sc'reen   at  the  base  of  tl 
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frame  exposed  to  the  water,  inid  the  portion 
.■\|)o.-io<l  may  be  horizontal  or  .slifjlidy  inclined 
,ki;ainst  the  How.  \  protectinj;  uratiiis;  liclou  the 
lijise  prevents  leaves  from  passing  throii>;h  the 
-I  reen.  'I'he  refuse  idllectrd  on  the  sereen  is 
I  .moved  at  the  top  of  the  framework  by  a  water 
jil  or  other  means.  The  wat<'r  whieh  has  passed 
I  h rough  the  front  and  base  of  the  screen  also 
l';i-;se.s  throu^jh  the  back  of  th<'  screen,  or  it  may 
lic  taken  away  from  inside  the  base  by  a  pipe  or 
c.pening  in  the  side  of  the  channel. — J.  H.  J. 

\^'(iter  ;  Process  of  obtain hig  sterilised  and  distilled 

.     W.  B.  I'nderwood,  Assignor  to  American 

Sterilizer  Co.,    Erie,   I'a.      V.H.    Pat.    1,183,142, 
May  l(i,  UllO.      Date  of  appl.,  Dec.  26,  1914. 

\\  ATEK  ia  heated  under  pressure  sufflcientlv'  long 

Id  sterilise  it,   the  pressure  is   then  relieved,  the 

team   formed   is   condensed,   and    the   condensed 

vier    collected     under    sterile     conditions.     The 

rilLsed    water,    not     converted    into    steam,    is 

■red  at  a  suitable  temperature  for  use. — J.  H.  J. 

I iisectifide.  C.  D,  Vreeland,  Upper  Montclair,  N.J. 
U.S.  Pat.  1,184.665.  >tay  23.  1916.  Date  of 
appl.,  Apr.  3.  lOl.'). 

TllE  insecticitle  is  in  the  form  of  discrete  particles, 
each  composed  of  an  arsenical  substance  with  a 
coating  of  ferric  oxitle  or  other  insoluble  substance 
less  hamiful  to  vegetation  than  the  arsenical 
substance. — J.  H.  J. 

Insecticide  and  process  ofmxiking  same.  I.  F.  Peck, 
Greenwood,  Miss.  U.S.  Pat.  1.185,603,  May  30, 
1910.     Date  of  appl.,  Mar,  9,  1916, 

A.N  insecticide  consisting  essentially  of  a  double 
arsenite  of  calcium  and  <T.n  alkali  metal,  Ls  prepared 
from  commercial "  arsenic,"  slaked  lime,  and  a  com- 
pound of  an  alkali  metal.  It  is  produced  in  the 
form  of  a  pasty  mass  containing  a  small  amount 
of  free  alkali,  capable  of  forming  a  suspension 
with  water. — J.  H.  J. 

Waier  and  sewage  ;  Purification  and  clarification  of 

.     L.    Linden,    London.      Eng.    Pat.    8126. 

June  1,  1915.     Under  Int.  Conv.,  July  9,  1914, 

?EE  Ft,  Pat.  474,907  of  1914  ;  this  J.,  1915,  1112. 


XX.-ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Morphine    allaloids.     III.     J.    v.    Brauu.     Ber., 
1916.    49,   977—989. 

The  nitrogen  ring  of  morphine  is  more  stable  than 
kny  other  known  nucleiis,  and  it  has  been  possible 
o  synthesise  munerous  O-derivatives  of  nor- 
norphine  and  X-derivatives  of  norcodeine.  Exam- 
nation  of  the  phvsiological  action  of  these  deriva- 
ives  by  Pohl  (Zeit.  f.  exp.  Path.  u.  Ther..  1915, 
17,  vol.  3)  has  shown  that,  with  the  exception  of 
he  N-allyl  derivatives,  theii'  action  is  weaker  than 
■hat  of  codeine.  The  N-allyl  derivatives  of  nor- 
odeine  exert  a  phvsiological  action  antagonistic 
o  that  of  morphine! — F.  W.  A. 

E. 


Organic  arsenic  compounds  ;  Biologi/  of  — 
Sieburg.    Z.  physiol.  ('hem.,  1916,  97,  53—108. 

HE  toxicity-  of  organic  arsenic  compounds  corre- 
ponds  with  that  of  arsenic,  but  in  no  case  is  it 
'roportional  to  the  arsenic  content,  taking 
Renious  acid  as  the  staindard.  Although  the 
pmpounds  containing  trivalent  arsenic  are  some- 
Ones  more  poisonous  than  those  containing 
Ulnquevalent  arsenic,  in  many  cases  there  is  no 
reat  difference  between  the  two  classes  of  com- 
ounds  ;  arsenophenylglycine  is,  in  fact,  some- 
•hat  less  poisonous  than  the  arsenic  acid  com- 


pounds of  phenol,  aniline,  and  benzoic  acid.  Nor 
does  the  intensity  of  the  toxii'ity  depend  on  the 
presence  of  a  basic  or  acid  group  in  the  benzene 
nucleu  i.  There  is  no  ground  for  the  assumption 
that  the  presence  of  an  amino  grouj)  in  t  he  moli'cule 
has  an  cITect  on  the  parasiticidal  value  of  the 
compounds  ;  amino-free  hydroxyphenylarsenic 
oxide     kills      trypaiiosomes      in      a     dilution     of 

1  :  10,000,01)6,  whilst  arsanilic  acid  and  salvarsan 
have  no  action,  in.  vitro.  The  parasiticidal  value 
appears  to  be  due  rather  to  the  atomic  grouping 
— As  =0 —  than  to  the  toxicity.  In  the  body, 
the  action  of  the  compounds  appears  to  bi-  that 
of    inorganic    arsenic,    either    as    arsenic,    acid    or 

[  arsenious  acid  ;  the  formation  of  arsenic  acid  from 
arsenious  aciil,  and  I'ice  versa,  is  a  reaction  which 
always  takes  place  in  the  body  tissues,  etc. 

— W.  P.  S. 

Cyclopcntamrlhylrnemrihijlarsine.  A  new  hetero- 
cyclic chain  contninlmi  iir.senic  in  the  nucleus. 
E.  V.  Zappi.  Bull.  Soc.  ('him.,  1916,  19, 151 — 154. 

By  the  action  of  dichloromethylarsine  on  the 
organo-magnesium  derivative  of  1.5-dichloropen- 
tane,  a  product  was  obtained  possessing  the 
characteristics  of  a  tertiary  arsine  to  which  the 
constitution 

was  assigned.  It  is  acolourless  liquid,  b.pt.  160 '^  C, 
has  an  odour  of  mustard  oU,  is  converted  by 
oxidation  into  a  white  solid  containing  quinque- 
valent  arsenic,  and  in  other  respects  it  closely 
resembles  its  nitrogen  analogue,  methylpiperidine, 
giving  for  example  a  methiodide,  which  on  treat- 
ment with  sUver  oxide  is  converted  into  a  strongly- 
basic  quaternary  hydroxide. — G.  F.  JI. 

ac-Telrahydro-p-naphth!/lam.ine ;  Some  derivativea 
of .     E.  Waser.   Ber..  1916,  49,  1202—1207. 

The  urethane,  ethyl  N-ac-tetrahydro-(3-naphthyl 
carbamate  ((^'mH,,)  NHCOOC2H5,  was  obtained 
by  the  action  of  ethyl  chloroformate  (1  mol. )  on 

2  mols.  of  the  Iiase  in  absolute  ethereal  solution. 
After  filtering  off  the  precipitated  hydrochloride, 
the  substance  was  isolated  from  the  filtrate  in 
needles,  m.pt.  82°  C.  ac-Tetrahvdronaphthvl- 
ethylthiourea,  CjH  ,NH-CSNH(C,„ni , ),  was  formed 
quantitatively  by  the  action  of  the  naphthylamine 
base  on  ethyl  isothiocyanate  in  ethereal  solution. 
It  cry.stallised  fromalcohol  in  prisms,  m.pt.  131  -5°  C. 
N-Dimethyl-f/c-tetrahj-dro-^-naphthylamine  was 
obtained  by  the  dry  distillation  of  tetrahydro-/S- 
naphthyl-trimethylammonium  chloride  f(Wil]- 
statter  and  King.  Ber.,  1913.  46,  531).  It  is  a  very 
strong  base,  b.pt,  132° — 133°  C.  at  11  mm.,  which 
has  a  strong  violet  fluorescence  and  absorbs 
carbon  dioxide  from  the  air.  The  corresponding 
monomethvl-derivative  was  formed  as  a  colourless 
oil.  li.pt.  il8°— 120=  C.  at  9  mm.,  by  the  action 
in  the  cold  of  1  mol.  of  dimethyl  sulphate  on  the 
naphthylamine.  The  reaction  is  complete  in 
about  six  days.  Most  of  the  above  compounds 
possess  marked  therapeutic  properties,  having  an 
action  on  the  pupil  of  the  eye,  the  blood  pressure, 
and  the  temperature. — G.  F.  M. 

Aldehydes  :    A  nc}c  reaction  of .     R.  de  Fazi. 

Gaz.  Chim.  Ital.,  1916,  46,  I.,  334—359. 
The  following  reaction  appears  to  l)e  characteristic 
of  cvclic  aldehydes.  One  c.c.  of  concentrated 
sulphuric  acid  isadded  to  a  mixture  of  a  few  drops 
of  a  cliloroform  solution  of  the  aldehyde  and  two 
or  three  drops  of  a  1  °i  solution  of  acenaphthene 
in  chloroform  :  a  green  coloration  changing  to 
reddish-violet  is  produced  if  a  cyclic  aldehyde 
be  present.  The  reaction  is  given  by  lienzaldehyde, 
salicvlaldehyde,  wi-hydroxybenzaldehyde,  the 
monbnitrobenzaldehydes,  vanillin,  piperonal,  cin- 
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DAniic  aldehvde,  wi-tohiic  aldehyde,  eumic  aldolndo. 
anisaldebvilo.  heliiiii.  and  hiifural,  luit  not  l>y 
Aliphatir  ivldeliydes  :  foimaldohydo  and  acetAlde- 
hyae,  give  dark-coloiirod  rondciis;ition  pi-odmts 
biit  not  the  eharacteristic  nddish-violet  colovation. 
Aldoses  and  other  i-arbohydrates.  inihidmi;  toUu- 
iose.  eapalde  of  yioldiui:  furfunvl  or  an  aiuilopoiis 
aldehyde.  L'ive  the  re.action.  t>ut  a  i'onsideral)ly 
loni-'er  period  elapses  before  the  reddish-violet 
colour  appears.  It  is  possible  to  detert  by  this 
test  00078  mpnn.  of  lienzjildehyde.  00 li)  msrrm. 
of  vanillin,  and  OOOti  nigrni.  of  f\irfiiral. — A.  S. 

Hiidronilnmiuf  ;    A  new  nitihod  for  prcporinf) 

from'hydro.riihimiiii-  sulphdlc.  O.  Baudisi-h  and 
F.  Jcnner.  Her.,  1010.  49,  11^2—118.'.. 
A  SOLUTION  of  hvdroxylandne  in  .ibsohite  alcoliol 
was  obtaineil  livlhc  extremely  cautious  adilKion 
of  finelv  powdered  hydroxylan\ine  sulphate  to 
aid»\drous  liciuid  anmionia  contained  in  a  long 
glass  or.  better,  iinartz  tube  witli  a  perfoiated  base 
supi>ortinit  a  small  porcel.vin  tiltcr  plate.  The 
upper  end  of  the  tube  was  closed  by  a  soda-lime 
tube  and  the  whole  was  fixed  throufih  the  neck 
of  a  :i-litre  fdt*^T  flask  enclosed  in  a  wooden  box  to 
sateaiiard  a'.;ainst  dama.ge  caused  fhrough  possilile 
explosions.  A  2  cm.  laver  ot  .ammonium  sulphate 
was  bedded  fimily  on  the  liltci'  plate,  and  when 
sullicient  hvdroxvlaniine  s,alt  had  been  added 
(about  10  gnns.  to  .">0  v.v.  of  li(|uid  amnionia). 
the  excess  of  ammonia  was  removed  by  aspiratiPR 
air  throui-'h  this  filter  bed  and  the  filter  flask  liy 
conneetinsr  the  latter  to  the  vacuum  pump. 
Xearly  all  the  ammonia  was  removed  1>\-  this 
meaas  and  the  addition  of  ali.solute  .ilcohol  to  the 
residue  remainiiiK  in  the  glass  tiil)e  produced  a 
pure  a!cohoh<-  liy<lroxyla.mine  solution,  which 
could  be  kept  for  w  ecks  unchanged. — G.  F.  M. 

Elhtilene  dibromidc. ;  Preparation  of .   F.  B.  B. 

Pridcaux.  Chem.  News,  1010,  113,  277—278. 
A  STRE.\.M  of  ethylene,  prepared  by  passing  alcoliol 
\apour  over  heated  phosphoric  acid  and  removing 
the  excess  of  alcohol  In  means  of  a  condenser, 
was  passed  to  the  lower  part  of  a  secoTi<l  con- 
denser down  which  flowed  a  stream  of  bromine 
vapour.  The  ethylene  dibromide  was  foiined  in 
the  condenser  down  which  it  passed  into  a  tap- 
funnel.  It  was  arranged  that  the  supplies  of 
alcohol  and  bromine  coidd  be  renewed,  and  the 
ethylene  dibromide  removed  wit  houl  interrupt  ing 
the"  process.  It  was  not  found  possil)le  to  keep 
the  supplies  of  ethylene  .ind  l)romine  perfectly 
balanced,  so  a  slight  exiess  of  ethyli-ne  was 
assured,  as  the  subsequent  absolution  ot  this  w.as 
easier  than  the  removal  of  excess  of  Inomiiie  from 
the  ethylene  dibromide. — B.  V.  S. 

Pationts. 
Chlorinated  hydrocarlioiis  [fnmi  pctrolrwn]  :   Prorcvx 

ofmaldmj .  F.  W.  .\lann  and  M.  L.  Chappell, 

Berkeley,  f'al..  Assignors  to  .Standard  Oil  Co., 
Kichmond.  Cal.  U.S.  Pat.  l.lSli.ool,  May  16, 
liilO.  Date  of  appl.,  Apr.  10,  lOl.'i. 
I'KTHOLKi'M  distillates  -ire  treated  with  sulidiuiyl 
chloride  in  presence  f>f  liquiil  sulptiur  dioxide  in 
orrlcr  to  chlorinate  the  unsaturated  and  aromatic 
hydrocarbons  ;  sufficient  sul])hurdioxide  isallovvcd 
to  evaporate  during  the  pi-ocess  to  maintain  the 
temperature  below  Ot'. — F.  W.  A. 

MfTcuni   cakihjHis  :     Method   of  rcucveraliiKj  --^—. 

N.  GriiiLstein.  A.ssigiiorto  f'hem.  Falir.  Grie.sheim- 

Klektron,     Krankfort.     Gennany.        TI.S.     Pals. 

1   I.H.")  40!)  and   l.ls."..r«O0.  Mav  :iO.  1010.     Dates 

of  appl.,  Aug.  4,  lOb").  and  .Jan.  1,  UIKi. 

S(.;f,  Eng.  Pat.  10.  MO  of  101.'  ;   this  .1..  1010,  328. 

The    exhausted    catalyst    may    be    treali-il    with 

acetylene  in  acid  solution,  to  convert  the  groater 

part  of  the  mercurv  into  metallic  mercuiy,  before 

subjecting  to  the  treatment  flescribed  previously. 


¥■ 
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Sdfraninc  di/es  ;  Coniitoiiiitln  of  the —  rupreiallii 
adapted  for  inlernnl  utu:  .T.  Altschid,  Herliii.  ami 
W.  I'rban.  Herlin-Wilnn-isdorf,  (ierinany, 
.\ssignors  to  .\ct.-Ges.  f.  Auihiifabr..  Uerliii. 
t'.S.  l'a.t.  l.is:i,711,  Mav  111.  101(>.  Date  of  a])pl., 
Mar.  lo,  lull. 

Sku  Fr.  Pat.  463,857  of  lObi  ;    this  ,T..   1011,  41.5.B4" 

Ai.etaldrhi/de  ;  Ma)ii(fattiire  of .   N.  Griuislcin. 

Assignor  to  ("lieni.  Fabr.  Griesheim-IOlektron, 
Krankfort,  (iermanv.  IT..S.  Pat.  1.184.177,  Mav 
2:i,   1010.     D.itc  of  appl.,  July   1(!,  1014. 

See  Fr,  Pat.  474,210  of  1014  ;    this  J..  lOl'i,  735. 

f'lianiiai-eiilieal  roiiipotdidii.  ['2-  Pi  piroii  i/lipi  iiioluii  - 
\-i-iirl)(>.ri/lic  (iiid  ileri  rut  ires.]  A.  Tlliele,  Assignm 
to  ('hem.  I''al>r.  auf  .\ktien,  vorin.  K.  Scherini;, 
Berlin.  IJ.S.  Pat.  1,18.5,205,  .Mav  :!0.  lOlii. 
D.ale  of  appl.,  .luly  :!,   10i:{. 

Sek  Ger.  Pat.  281, lio:;  of  1012  ;    this  .1.,  1015.  037. 


XXI.     PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

P.\TKNTS. 

(.'oloured  reproductions ;  3Iethodii  of  I  iiKikiiiti] .  .1 . 

Lcwi.sohn,  New  York.     Eng.  I'at.  2474,  Feb.  18, 
1015.     Under  Int.   Conv.,  Apr.   '.i,   1014. 

The  usual  thre(!  colour  negatives  are  olitained.  A 
blue  print  is  made  through  the  "  yellow  "  negative, 
the  blue  i)art  of  the  piint  treated  witli  a.  solution 
ot  a  yellow  dye  such  as  Aui'antia,  dried,  and  tlieri 
treated  with  silver  nitr.ate  solution  to  remove  tin 
blue  image.  After  thoi'ough  washing  the  pritil 
is  re-sensitised  and  the  process  re]>eat^(Ml  with  the 
"  red  "  negative  and  a  red  dye  such  as  Eosin,  and 
finally  a  blue  print  through  the  "  blue  "  negalivc 
is  added.  The  prcicess  is  applicable  to  methods 
using  more  or  fewer  than  three  colours. — B.  V.  S. 

Ciiieiiialoijrajih    films;    Manufacture    of .    A. 

Boularan.    dit    Deval,    Paris.     Eng.    Pat.   77.5H. 
May  25,  1015.    Under  Int.  Conv.,  June  5,  101) 

A  CINEMATOOKAPH  po.siljve  film  is  coated  on  tin' 
face  with  a  liichioniatcd  gelatin  .snlution,  and  after 
this  is  set  but  before  it  is  dry,  a  film  <>f  bUn  k 
needle-paper  is  squeezed  on  to  it.  After  drying', 
the  bichromated  gelatin  film  is  exposed  bohiinl 
the  po.sitiveand  then  monlanted.  e.i/..  with  calcluiii 
hypocldorito  solution.  The  black  pajicr  <omc^ 
away'  in  this  f>peration  and  ihc  film  is  then  di- 
veloped  in  the  usual  way  with  hot  water,  hardened 
and  dried.  A  film  in  relief  is  obtained  which  car 
be  mounted  and  used  for  priiding  with  suitalilc 
inks  ;  greater  uniformity  in  priiding  is  ensured  l)> 
having  a  relief  band  on  each  edge  obtained  li> 
leaving  clear  bands  on  each  edge  of  the  po.sitivc 

— B.  V.  o. 

Cinenuiloqraph  films  ;    Method  of  renovaling 

A.  P.  H.  TiiveUi,  The  Hague,  Holland.  Enn 
Pat.  7050,  May  28,  1015.  Under  Int.  Conv. 
May  HO,  1014. 
('iNi;MAM'oGitAi'ii  film  is  restored  after  formation  " 
"rain"  and  protected  a.g.ain.st  its  formation,  b; 
coating  the  face,  or  iiiefei^alily  both  sides,  with  ■' 
flexible,  hard  variiLsh  or  lacc(ucr.  Oil  spots  air 
removed  befoi-e  vainishing.  by  soaking  in  iig"; 
petrcdeiim  spirit.  A  further  treatment  with  '| 
weak  solution  of  fat  oi'  grvasi^  in  petrol  reduces  in 
risk  of  sticking  in  tropical  climates. — U.  V.  H. 

Jnlaijlh    printinii   surfaces  ;    ProcvHs   of    prod^i^l" 

—.     J.  Rieder,  Steglitz,  (Jerrnany.     l^'if,;'. 

83.57,  Apr'.  2,  1014.   Under  Int.  Conv..  Apr.-J,l»b 

The    metal    plate    to    be    etr^hed    is   <'oated    will 

bichromated  fish  glue,  or  Bimilar  sensitive  materia 
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exposed  behind  a  screen,  and  the  resulting  screen 
negative  developed  and  fixed.  The  plate  i.s  then 
recoated  with  a  sensitive  material  such  as  a  mixture 
of  eaoutt'houc  and  asphalt,  exposed  behind  the 
negative,  and  etched. — B.  V.  S. 

Sensitised  film  for  process  printing.  L.  A.  Orans, 
New  York.     Ens.  Pat.  1R.040,  Nov.  13,  191.5. 

The  sensifi\e  film  for  the  negative  is  coated  on  a 
t)ase  of  celluloid  or  similar  material,  which  may 
have  a  glass  .support,  and  has  a  serrated  or  undu- 
lating surface,  similar  for  instance  (o  a  Levy  screen. 
This  gives  a  ready  means  for  making  corrections 
on  the  negative,  which  would  otherwise  require  to 
be  made  on  the  etched  printing  plate,  by  sci'aping 
away  the  crests,  or  by  filling  up  the  hoUows  with 
an  opaque  paint. — B.  V.  S. 

Gelatittous  [phofoyriiphic]  film  and  process  of 
forming  the  same.  E.  A.  Pin,  Chchv,  France. 
U.S.  Pat.  1,184,772,  May  30,  1016."  Dat«  of 
appl.,  Jan.  20,  1916. 

rHE  temporary  support  for  a  stripping  film  is 
■oated  with  an  aqueous  solution  of  soap,  prefer- 
'vbly  made  from  coconut  oil,  and  with  which  may 
I  )e  mixed  resinous  substances,  then  with  an 
liqueous  solution  of  gelatin,  soap,  and  glycerin, 
md  finally  with  the  light-sensitive  emulsion. 

— B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

VUUary   cjrplosices.     London    Gazette,    June    20, 
1910. 

"he  articles  mentioned  below  are  included  under 

he  term  "  jVlihtary  Explosives  "  specified  by  the 

limy  Council  as  War  Material  to  which  Defence  of 

he  Realm   Regulation  30.\  is  applied  : — Acetate 

itey)    of     lime     (o).     Acetone,     (a).     Ammonal. 

lalUstite.    Bellite.    Blastine.    Cordite.    Fulminate 

t    mercury.     Guncotton.      Gunpowder      (except 

porting  and  commercial).     MeUjiite.     Megadine. 

iitrocellulose    powder.        Nitroglycerine.        Per- 

alorate    of    ammonia.      Perchlorate   of    potash. 

icric    acid.      Sabulite.     T.N.T.      (trinitrotoluol). 

rotyl.    Tetryl.  Tonite.     T.N.X.     (trinitroxylol). 

AppUcation  for  a  permit  under  Regulation  30.\ 

respect  of  any  of  the  above,  ^vith  the  exception 

'  grey  acetate   of   lime   or     acetone,    should    be 

Idressed  to  the  Secretary  (M.I.6D).  War  Office. 

(a)  AppUcations  for  a  permit  under  Regulation 

t.V  in  respect  of  grey  acetate  of  lime  or  acetone 

(Ould  be  addressed  to  the  Director  of  I'ropellant 

ipplies.   Ministry   of   Mimitions,   32,    Old   Queen 

leet,  London,  S.W. 

Pate.xt. 

riming  charge.  W.  H.  BueU,  Assignor  to  Win- 
chester Repeating  Arms  Co.,  New  Haven, 
Conn.  U.S.  Pat."  1.184.316,  May  23,  1916. 
Date  of  appl.,  Apr.  30.  1915. 

IE  charge  contains  an  alkaU  (sodium)  salt  of 
'drazoic  acid,  with  or  \^-ithout  an  oxidismg 
ent  (potassium  chlorate)  and  a  non-gaseous 
mbustible   substance    (antimony   sulphide). 

— C.  A.  M. 


XXin.— ANALYSIS. 

<tos8iti}n  ;   Deiennination    of in    presence   of 

other  substances.  A.  H.  Bennett.  Analyst, 
1916,  41,  165—168. 

TSCHERLICH  and  Fischer  (this  J..  1912,  1055) 
ve  shown  that  the  precipitate  obtained  in  the 
tn.ssium-sodium-cobaltinitrite  method  varies  in 
nposition,  whilst  Davis  {ibid,   1912,   1045)  and 


Thin  and  Cumming  {ibid,  1915,  514)  have  pointed 
out  certain  possible  sources  of  error  in  the  per- 
chlorate method.  To  determine  potassium  in  the 
presence  of  very  large  quantities  of  sodium  and 
magnesium  salts,  e.g.,  in  the  mother  liquors  of 
salt  works,  the  author  recommends  a  combination 
of  these  two  methods  ;  the  potassiuni  cobaltinitrite 
precipitate  first  obtained  is  dissolved  in  hy<lro- 
chloric  acid  and  the  solution  evaporated  with 
perchloric  acid,  the  potassium  perchlorate  being 
thus  ol)tained  in  a  pure  stat-e.  Sodium  and  cobalt 
perchlorates  are  readily  soluble,  in  the  alcohol 
used  for  w-ashing  the  potassium  perchlorate.  To 
every  50  c.c.  of  the  solution  containing  potassium 
(from  01  to  0-2  grm.)  is  added  30  c.c.  of  cobalt 
reagent  (cobalt  nitrate,  50  grms.,  sodium  nitrite, 
300  grms.,  and  glacial  acetic  acid,  25  c.c,  per 
litre)  ;  after  2  hours,  the  precipitate  is  filtered, 
washed  with  water  containin'i  a  small  quantity  of 
the  cobalt  reagent,  dissolved  in  hot  dilute  hydro- 
chloric acid,  the  solution  filtered,  and  the  filtrate 
evaporated  to  dryness  in  a  porcelain  basin.  The 
residue  is  dissolved  in  hot  water,  the  solution 
filtered,  if  necessary,  treated  with  6  c.c.  of  per- 
cldoric  acid,  and  evaporated  to  dryness  ;  a  few 
c.c.  of  water  is  now  added,  and  the  evaporation 
repeated.  \^Tien  cold,  the  residue  is  stirred  with 
25  c.c.  of  98%  alcohol,  the  insoluble  portion 
collected  on  a  weighed  filter,  washed  with  alcohol 
containing  0'2°o  of  perchloric  acid  and  saturated 
with  potassium  perchlorate.  then  dried  at  100°  C, 
and  weighed.  It  iron  and  aluminium  phosphates 
are  present,  sodium  citrate  is  added  to  prevent 
their  precipitation  when  the  cobalt  reagent  is 
added.     Ammonium  salts  must    not   be  present. 

— W.  P.  S. 

Metals   having  sulphides  insoluble  in  dilute  acids  ; 

Separatio)i    of    the    common .     J.     Clarens. 

Bull.  Soc.  Chim.,  1916,  19,  154—158 

An  alternative  method  for  the  separation  of  the 
metals  of  group  II.  is  based  on  their  fractional 
precipitation  from  hydrochloric  acid  solutions  of 
different  concentrations.  Prom  the  neutralised 
liquid  to  which  half  its  volume  of  concentrated 
hydrochloric  acid  (sp.gr.  118)  has  been  added,  the- 
sulphides  of  copper,  mercury,  arsenic,  and  anti- 
mony are  precipitated  by  h^-di^gen  sulphide,  and 
are  further  separated  by  treatment  with  10  "j, 
pota.ssium  hydroxide.  From  the  filtrate,  diluted 
with  an  equal  \olume  of  water,  tin  and  bismuth 
sulphides  are  precipitated  and  are  Ukewise  separated 
by  means  of  potash.  Lastly  the  second  filtrate  is 
neutralised  with  ammonia,  acidified  with  a  few 
drops  of  hydrocliloiic  acid,  and  again  treated  with 
hydrogen  snlpliide,  nhen  lead  and  cadmium 
sulphides  are  precipitated  and  are  separated  after 
solution  in  nitric  acid  and  neutralisation  with 
sodium  carbonate,  by  the  usual  potassium  cyanide 
method.— G.  F.  M. 

Tin  ;  Volumetric  determination  of by  potassiutn 

iodatf.     G.  S.  Jamieson.     J.   Ind.  Eng.  Chem., 
1916,  8,  500—502. 

TiTF.^TiON  of  precipitated  tin  or  stannous  chloride 
with  potassium  iodate  solution  in  presence  of 
chloroform  is  reconmiended  in  preference  to 
titration  with  ferric  cldoride  or  iodine  solution.  The 
end -point  is  very  sharp  and  it  is  not  necessary  to 
take  extreme  precautions  to  prevent  atmospheric 
oxidation,  as  the  potassium  iodate  may  be  added 
very  rapidly  until  iodine  appears  in  the  solution, 
and  then  the  titration  completed  as  slowly  as 
desired.  The  reactions  are  represented  by  the 
equations  : — 

KIO, -f Sn  +&UC\  =SnCl, -l-KCl -flO -|-3HjO  ; 
KIO3  -f2SnCn2  -H6HC1  =2SnCl ,  -f  KO  -f-IH  -f  3H,0. 
The  method  is  not  appUcable  in  presence  of  cuprous, 
ferrous,    or      antimonious    salts,    or    precipitated 
metals. — A.  S. 
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Gasts ;    Micro-analiitical  method  for  the  sluely  of 

.    Appliralioii  to  the  analysis  of  traces  of  air. 

P.  A.  Guve  ajid  F.  E.  E.  Geiinauu.     J.  Chiin. 
Phys.,  1016.  14,  195— 20;^. 

By  the  observivtion  of  prcssui'c  i"liivni;os  whon  tlio 
volume  is  kept  constant,  and  by  iisinj;  very  low 
pressures,  exeeedhigly  small  amounts  of  g.os  (down 
to  1 — 1-.">  cub.  mm.  at  N.'l'.r.)  ivm  be  mo;i-surod. 
The  apparatus  is  entirely  of  slass  and  lonsists 
essentially  of  a  volumeter  of  25-50  c.c.  capacity, 
shapeil  like  a  pipette  with  bent  stems,  and  con- 
nected with  a  simplified  form  of  the  Macleod 
vacuum-meter,  the  readings  of  « liiili  are  standard- 
ised against  jv  mercury  dilTeitnlial  manometer. 
l"he  volumeter  is  connected  al  Ihe  fop  with  a 
series  of  small  receptacles,  eaili  proxidcd  with  a 
tap,  into  which  the  gas  can  lie  passed  and  submitted 
to  (a)  an  electrically -heated  iron  wire  to  remove 
oxj-gen,  (1))  soUS  potiissium  hydroxide  to  absorb 
carbon  dioxide,  (c)  a  spark-disdiai-ge  between 
platinum  elocti'odes.  and  (d)  spectroscopic  examin- 
ation in  a  I'liicker  tube,  at  tlio  entrance,  to  wliich  is 
a  gold  leaf  to  retain  mercury  \apoui-.  Tlie  lower 
stem  of  the  volumeter  carries  a  tap.  and  is  in 
connection  with  a  mercury  pump  by  uaeans  of 
which  high  vacua  can  be  established  in,  or  the 
uas  driven  into,  any  desired  p.art  of  the  apparatus. 
'The  oxygen  in  »  012  c.c.  sample  of  air  was  foimd 
liy  this  method  to  lie  210%,  in  agreement  with 
the  results  found  by  other  methods  using  larger 
quantities  of  air.  Great  accuracy,  however,  is 
not  claimed,  the  minimum  error  being  5J,-,  of  the 
oxygen    found. — E.  H.  T. 

Quantitative  determination  of  phloroi/lucinol  and 
resorcinol  by  viea)is  of  furfural,  Votocek  and 
Potmesil.     See  III. 

Determination  of  small  quantities  of  hydrocyanic 
acid.     Johnson.     See  VIl. 

Titrations  icitli   permanganate  in  strongly  alkaline 
solution.    Brauner.    Sec  VII. 

Volatilisation  of  platinum.     Burgess  and  Wallen- 
berg.    See  X. 

Determination    of    tin    in    tin    ashes.     Welwart. 
See  X. 


Rapid  method  for  comparing  the  decolorising 
efficiencies  of  charcoals.  Wickenden  and  Hassler. 
See  XII. 

Tests  of  the  purity  of  oil  of  turpentine.    Krieger. 
See  XIII. 


Varnish  analysis  and  varnish  control.  I.  Molex-ular 
weights  of  vegetable  oils.  Seaton  and  Sawyer. 
See  XIII. 

Report  of  the  Hide  Powder  Committee  on  methods 
of  testing  hide  powders.     Bennett.     See  XV. 

Determination  of  the  permeability  of  leather.  Nihoul. 
See  XV. 

Analysis   of  tannery   wastes  for   use   as  manures. 
Harvey.     See  XV. 

Cravimctric  dntenninalion  of  reducing  sugars  in 
cane  products.    .Meade  and  Harris.    See  XV'II. 

Determination  of  the  gelatinising  temperature  of 
the  starches  from  grain  sorghums  by  ineanH  of  a 
themw-slidc.    Francis  and  .Smith.    See  XVII. 


Modification  of  Whipple's  method  for  organic 
nitrogen  in  .sewage.  Bruckmiller  and  Jjickson. 
See  XIXb. 

-4  new  reaction  of  aldehydes.     De  Faz.i.     Sec  XX. 

Patent. 

das  anah/scrs  ;    Registering  device  for .     J.  \V. 

andC.W.  Mavs.  ('hicago.  111.  IT.S.  I'at.  ].1S1,0!)5, 
May  2;i,  1010.  D.ite  of  appl.,  Sept.  11,  1!)14  ; 
renewed  Sept.  27,  1015. 

TuE  gas  is  analysed  and  measured  in  an  apparatus 
comprising  an  absorption  vessel  containing  an 
absorbent  chemical  and  communicating  near  the 
bottom  with  a  second  \  essel,  tlie  lower  i)art  of  which 
also  contains  the  absorbent.  This  second  \  essel  is 
connecti'd  at  the  top  with  a  third  vessi'l  conlaiidng 
a  liquid  and  communicating  at  the  l>ottoin  with  a 
tube  also  containing  the  licpiid.  The  up))iT  parts 
of  the  second  and  (bird  vessels  an?  filled  \vith  a 
fhird  liciniil  of  lower  specific  gravity  than  eif  her  of 
the  oflier  li(|iiids.  and  which  is  sobilile  in  neither. 
'J'liis  third  litiiud  foi-ms  a  liiiuid  ]>isti)!i  between 
the    absorltenl    chemical    and    the    other    liquid. 

— C.  A.  M. 


Trade  Report. 

Prohibited   exports.     Ordei-s   in   Council,   June  28 
and  July  4,   1916. 

In  the  Proclamation  dated  May  10th,  191(5  (see 
this  J.,  1916,  620).  the  heading  ^Resins  and  resinous 
substances  (except  such  as  contain  caoutchouc), is 
replaced  by  the  heading  ^Resins,  resinous  sub- 
stances (except  such  as  contain  caoutchouc),  and 
articles  containing  resins  and  resinous  substances. 
The  following  headings  are  added  :  ^Felspar. 
'Fire  bricks  and  fire  clay.  ^Insulating  materials  : 
leatheroid,  oiled  cloth  and  tape,  vulcanised  fibre. 
^Spirit  varnishes  containing  gum.  -Vinegar  con- 
taining not  more  than  6%  of  acetic  acid.  'Vinegar 
essence  and  similar  preparations  containing  more 
than  (i%  of  acetic  acid.  'Rennet  powder,  rennet 
extract,  and  other  preparations  of  rennet. 

Contraband  of  war. 

By  virtue  of  a  Roval  Proclamation,  dated  June 
27th.  1916,  the  following  are  added  to  the  list  of' 
articles  which  will  be  treated  as  absolute  contra- 
band : — Asphalt,  bitumen,  pitch,  and  tar.  Sensi- 
tdsed  photographic  films,  plates,  and  paper. 
Felspar.     Talc. 


Book  Received.  I 

The  Testing  ok  Tars  ano  Pitciuss  fob  Roads  :! 
A  Practical  Guide  for  Engineers  and  Surveyors, 
Bv    John    Hutchinson.     Published    by     the 
Author   at    11,    Tothill    .Street,    London,   S.W. 
Is.  6d.  net. 
A  P-VMPHLET  of  16  pages  giving  illustrations  an  t 
concise  descriptions  of  apparatus  specially  devis  " 
for   ascertainmg    the    physical    qualities   of   ta^c 
pitches,  and  bitumens  for  use  in  roa<l  constructioi 
and    maintenance.     Tlie    apparatus    includes   tU' 
types    of    hydrometer    and     viscosimcter    recom 
mended  liy  the  Road  Board  for  tars,  and  a  penetra 
tion     machine,     melting     point    apparatus,    anc 
ductiUty  test  for  pit<;hes.  • 
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Wilfrid  A.  Sim. 
Allan  Smith. 
S.  Stewart. 
H.  E.  Watt. 


A.  Lauder,  13,  George  Square,  Edinburgh. 


758 


SECTIONAL  COMMITTEES. 


[July  31,  1016. 


E.  G.  B«-kett. 
A.  R.  Berry. 
Thomas  Callan. 
K.  M.  Clark. 
W.  H.  Coloiuan. 
Cecil  H.  Desch. 


Glasgow  Section. 


Chairman  :  Jaracs  Maclcod. 
Viet-Chainiian  :  CJuintiD  Moore. 
Cotmnittf*  : 
Jas.  Faill 
Robert  Hamilton. 
T.  H.  P.  Heriot. 
•S.  H.  1!   I/anghiiuls 
James  Lawreuee. 


W.  G.  McKellar. 
J.  McFarlane. 
G.  T.  Purvis. 
James  Ueid. 
James  Robertson. 


Hon.  Sferetary  and  Treaturer : 
G.  S.  Cniikshanks,  Royal  Technical  College,  Glasgow. 


Liverpool  Section. 


A.  Car^y. 
P.  de  G.  CogbiU. 
J.  Findlater. 
J.  Harger. 
R.  D.  Masson. 


Chairman :  John  Gray. 
nee-Chairman:  E.  C.  C.   Baly, 
Committer : 
E.  L.  Peck 


H.  E.  Potts. 
A.  1.  Smith. 
Frank  Tate. 


W.  P.  Tliompson. 
G.  Carrutlicrs 

Tlionison. 
Stuart  J.  Willcox. 


Boh.  Tre/vturer : 
Edwin  Thoropeon,  25,  Sefton  Drive,  Liverpool. 
Bon.  Local  Secretary  : 
Albed  Holt,  The  University,  Liverporf. 


London  Section. 


Chairman  :  A.  R.  Ling. 
Vict-Chairman  :   H.  E.  Armstrong. 


JdllsD  L.  Baker. 
W    A.  Bone. 
T.  F.  Burton. 
A.  W.  Crossley. 
E.  V.  Evans. 


C<mimiUee : 
1.  T.  Hewitt. 
W.  R.  Hodgkinson. 
E.  Grant  Hooper. 
H.  A.  D.  Jowett. 
C.  A.  Keanc. 


W.  J.  Leonard. 
J.  W.  McDonald. 
J.  Gtirdon  Parker. 
R.  Seligman. 


Bon.  Local  Secretary  and  Treasurer : 
T.  D.  Morson,  14,  Elm  Street,  Gray's  Inn  Road,  W.C. 


Manchester  Section. 


Chairman  :  J.  H.  Hoseason. 

rice-Chairman  :  W.  Thomson. 

CommiiUe: 


A.  Lapwortli. 
E.  F.  Morris. 
A.  Worthington. 


jr.  Allpass.  L.  Blundell. 

K.  Ardem.  Bertram  Uart. 

E.  F.  Armstrong.         J.  Uuebucr. 
J.  Biiddiiey. 

Bon.  Local  Secretary  : 
L.  E.  Vlies,  Belmont,  Gowan  Road,  Alexandra  Park,  Manchester. 


Newcastle  Section. 


Chairman  :    H.  Pcile. 

Vice-chairman  :  T.  W.  Lovibond. 

Committee : 


P.  P.  Bedson. 
C.  Budde. 
H.  B.  Oillins. 
V.  Diamond. 


J.  T.  Dunn. 
F.  (■  (Jarrett. 
T.  Hardic. 


G.  P.  Lishman. 
J.  H.  Patterson. 
U.  D.  Smith. 


Bon.  Local  .Secretary    : 

E.  F.  Hooper,  10,  The  Elms  West,  Sunderland. 

Bon.  Treamirer :    W.  Gemmell. 


New  England  Section. 


Chairman  :  S.  Vf.  Wilder. 
rice-Chairman  :  (vacant.) 


F.  E.  Atteaux. 

C.  G.  Bird. 

D.  J.  Danker. 
W.  C.  Diirfee. 
C.  H.  Fish. 


Committee  : 

C.  L.  Gagnebin. 
It.  Hut?.. 
U.  P.  Kiiapp. 
D.  l-iverraore. 


L.  A.  Olney. 
Hon.  Treasurer  : 


K.  Robbins. 

E.  ScideBinger. 
J.  Skinner. 


W.  S.  Williams. 


Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass.,  U.S.A. 

Bon.  Local  Secretary  : 
A.  A.  Claflin,  Avery  Chemical  Co.,  Lowell,  Mass.,  U.S.A. 


New  York  Section. 


Chairman  :    J.   Ale.vander. 
CommHtfe  : 

[   C.    BaskervUle.  I  A.  C.  L;ui'-;iiiuir.  I  Utley  Wedge. 

'   Carleton  Ellis.  !   H.  S.  Miner.  |  M.  C.  Whitaker. 

W.    M.    cirosvenor.    I  Gilbert  Rigg.  ,  E.  A.  Widmann. 

Martin  H.  Ittner.         Allen  Rogers.  H.  Wigglesworth, 

D.  W.  J.iyne.  |  C.  E.  Sholes. 

Bon.  Treasurer  :  Frank  C.  R.  Hemingviay,  Bound  Brook,  N.J., 
U.S.A. 

Evn.  Local  Secretary: 
P.  C.  McHhiney,  50,  East  41st  Street,  New  York  City,  U.S.A. 


Nottingham  Section. 


T.  H.  Adams. 
L.  Arehbutt. 
M.    BarrowclilT. 
F.  H.  Carr. 


Chairman  :    John  White. 
rice-Chairmen :  S.  R.  Trntman  and  John  White. 
Commillee : 
R.  M.  Caven. 


B.  Collitt. 
R.  Duncalie. 
J.  H.  Dunford. 


F.  Stanley  Kipping- 
C.  E.  B.  Mcrriuian. 
A.  Smith. 
J.  T.  Wood. 


Bon.  Treasurer  : 

S.  J.  Pentecost,  Lenton  Works,  Nottingham. 

Eon.  Local  Secretary  : 

J.  M.  Wilkie,  38,  South  Road,  West  Bridgford,  Nottingliara. 


Sydney,  N.S.W.,  Section. 

Cliairman:  H.  O.  Smith. 
Vice-chairman  :  C.  E.  Fawsitt. 


R.  W.  Challinor. 
F.  A.  Coombs. 
J.  D.  Gr.anger. 


Committee : 
R.  Oreig-Smith. 
Q.  Harker. 
A.  B.  Hector. 


Loxley  Meggltt. 
S.  E.  Sibley. 
B.  J.  Smart. 


Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Conacll  Street,  Sydney,  N.8.W. 


Yorkshire  Section. 


Chairman  :    J.  W.  Cobb. 
Vice-chairman. :    W.  Mel).  JIackcy. 


Committ£e : 


A.  M.  Auty. 
James  Bedford. 

B.  A.  Burrell. 
S.  H.  Davies. 


.T.  Lvans. 
(',  P.  Finn. 
W.  M.  Gardner. 
A.  G.  Green. 


C.  H    Hardy. 
F.  W.  Hicli.nrdson. 
J.  J.  TlionipsoD. 
Goo.  Ward. 


Bon.  Local  Secretary  and  Treasurer : 
T.  Fairley,  17,  East  Parade,  Leeds. 


Vol.  XXXV.,  Xo.  14.) 


ANNUAL  MEETING. 


759 


PROCEEDINGS 


THIfiTY-FIFTH  ANNUAL  GENERAL  MEETING, 

EfilXBrRGII, 
July  19—21,  191C. 

The  Thirty-fiftli  Annual  Genei-al  Meeting  of 
the  Society  of  fhemical  Industry  was  held  in  the 
Hall  of  the  University  L'nion.  Teviot  Place, 
Ediiilmrgh.  on  Wedne.sday,  July  19th.  1916. 

At  the  outset  the  Chair  was  taken  by  the  Lord 
Provost  of  Edinburgh,  Sir  Bobebt  Inches, 
who  said  : — 

•'  It  gives  me  very-  great  pleasure  to  come  to  the 
opening  of  the  .Vnnual  General  Meeting  of  the 
Society  of  Chemical  Industry  and,  on  behalf  of 
the  Coi-poration,  to  offer  you  a  hearty  welcome 
to  the  capital  of  Scotland.  I  recall  the  fact  that 
your  Society  \"isited  Edinburgh  bi  July,  1894, when 
Sir  James  Russell  was  the  occupant  of  the  Civic 
Chair.  The  meetings  on  this  occasion  will  take 
the  form  of  a  Congress  on  the  progress  which  has 
been  made  in  British  Chemical  Industry  since 
the  war  began.  To  demonstrate  to  some  extent 
the  real  progress  which  has  been  made,  there  will 
be  an  exliibition  of  certain  classes  of  chemical 
products,  some  of  which  were  not  made  in  Great 
Britain  prior  to  the  war,  while  in  other  cAses  these 
esliibits  are  designed  to  shoi^-  the  great  progress 
that  has  been  made.  Wliile  Edinburgh  is  not  a 
great  industrial  centre,  there  are  a  uum.ber  of 
important  chemical  industries  in  the  district, 
amongst  which  may  be  mentioned  glass  making 
and  paper  making,  and  one  or  two  new  industries 
which  have  been  started  since  the  war  began. 
Specimens  of  the  products  of  these  industries 
are  also  to  be  on  exhibition.  A  Section  of  the 
Society  for  tlie  East  of  Scotland  was  formed  in 
Edinburgh  a  little  over  a  year  ago,  and  at  the  end 
of  its  first  session  it  has  now  the  honour  of  welcom- 
ing the  members  of  the  Society  to  Edinburgh  at 
this  time." 

The  Presidentt  then  expressed  to  the  Lord 
Provost  the  cordial  thanks  of  the  Society  for  the 
great  honour  he  had  done  them  in  attending  the 
meeting  and  welcoming  them.  He  felt  that  the 
compliment  was  one  which  the  Lord  Provost 
desired  to  pay  not  only  to  themselves  but  to  the 
great  and  important  industry  which  the  Society 
represented.  He  was  sure  that  reminiscences  of 
the  fu'st  meeting  of  the  Society  in  Edinburgh, 
to  which  he  had  referred,  had  greatly  influenced 
them  in  arriving  at  the  determination  to  come 
again. 

The  LOKD  Pbovost  thanlced  the  President  for 
what  he  had  said  and  left  the  chair,  which  was 
taken  by  Uie  President,  Dr.  Cilvrles  Carpenter. 

The  Acting  Secretary  then  read  the  Minutes  of 
the  Meeting  which  took  place  at  Manchester  last 
year,  and  these  were  confirmed  and  signed  by  the 
President. 

On  the  motion  of  Mr.  E.  V.  Evans,  seconded 
by  Mr.  Wheldox.  Mr.  J.  W.  Tait  and  Dr.  H.  G. 
Rule  were  elected  Scrutators  for  the  ballot  in 
respect   of   the  election   of   Members   of   Coimcil. 

Report  op  Council. 

The  Report  of  Council  was  then  read,  as 
follows  : — 

During  the  year  the  Council  ha«  held  11  meetings, 
Accoimts  Committee  10,  Publication  Committee 
24,  Infonnation  Biueau  Committee  10,  Annual 
Reports  on  AppUed  Chemistry  Committee  4, 
Triple  Joint  Committee  3,  Special  Joint  Com- 
I  mittee  2,  and  Catalogue  Committee  2,  also  a 
j   Conference  on  Paper  Supplies. 


The  number  of  Members  now  on  the  Register 
is  4059,  as  compared  with  4017  last  year.  Since 
the  last  -Vnnual  Meeting  301  new  Members  have 
been  elected,  and  the  losses  have  been  259. 

The  losses  by  death  amount  to  62,  viz.  : — 
J.  M.  Aitken,  J.  W.  Aylsworth,  C.  Barzano,  John 
Brock,  n.  Brunner,  W".  Cairns,  M.  Cannon,  C.  A. 
Catlin,  A.  R.  Clarke,  Bryan  Corcoran,  .Vrthur  J. 
Dickinson.  Wm.  B.  Duffus,  Peter  Dunn.  J.  L. 
Foucar,  Elton  Fulnier,  John  Fyfe,  W.  B.  Gcrland, 
Guido  Goldschmiedt,  John  Grindley,  Arthur 
Harris,  Jos.  W.  Harris,  Arthur  Haydock,  Tho=. 
Hill-Jones,  Christopher  Hodgson,  Edward  Jackson, 
Wm.  G.  Johnston,  Georg  E.  Kind.  E.  Lequin, 
Ivan  Levinstein.  Vi\-ian  B.  Lewes,  John  G.  Lyor, 
G.  D.  Macdonald,  Isidor  Magnus,  N.  H.  Martin, 
Raphael  Meldola,  A.  Dominguez  ^liralles,  ^'alter 
Xelson,  Andrew  Xoble,  T.  L.  Patterscn,  A.  R. 
Pechinev.  Kenneth  Pelmore,  D.  J.  Playfair,  Henry 
Pollard,"  Edward  Rhodes,  F.  J.  Richardson,  Henry 
E.  Roscoe,  John  Salamon,  J.  I.  Small,  Ewing 
Smith,  F.  O.  Smithers,  W.  yi.  Sowerby,  Da\-id 
Spence,  W.  Stanlev,  F.  W.  Stoddart,  A.  Vorisek, 
G.  Wachtel,  W.  R".  Waterfall,  G.  Weddell,  E.  W. 
^^■heelwTight,  E.  B.  Wilkinson,  J.  Murray  Wilson, 
Corbet  Woodall.  Sir  Hemy  Roscoe  was  the  JBrst 
President  of  the  Societv."  Jlr.  Le\-instein  was 
President  from  1901  to  1903,  and  Prof.  R.  Meldola 
was  President  from  190S  to  1909.  Major  J.  L. 
Foucar  died  of  wounds,  and  Messrs.  Jos.  W.  Harris 
and  Walter  Xelson  were  killed  in  action. 

Four  Ordinary  Members  retire  from  Council, 
and  to  fill  the"  vacancies  thus  created,  eight 
nominations  have  been  received,  a  ballot  will  there- 
fore be  taken. 

The  following  Chairmen  of  Local  Sections 
retire : — Prof.  J.  Watson  Bain  (Canada),  ProL 
Henrv  Ixiuis  (Newcastle),  Dr.  W.  M.  Grosvenor 
(Xew"  York),  Mr.  John  White  (XottLogham), 
Prof.  C.  E.  Fawsitt  (Sydney),  and  :Mr.  F.  W. 
Richardson  (Yorksliire).  Tlie  following  have  been 
elected  to  succeed  them  : — ilr.  T.  H.  Wai'dleworth, 
Mr.  H.  Peile,  Mr.  Jerome  Alexander,  Dr.  R.  M. 
Caven,  Mr.  H.  G.  Smith,  and  Prof.  J.  W.  Cobb. 
Dr.  Alex.  Rule,  Secretary  of  the  Liverpool  Section, 
retired  shortlv  after  the  last  Annual  fleeting, 
and  was  succeeded  by  Dr.  ^Vlfred  Holt.  The 
Council  desires  to  express  its  thanks  to  the  retiring 
Officers  for  their  services  to  the  Society. 

The  Balance  Sheet  and  Annual  Statement  of 
Accounts,  which  have  already  appeared  in  the 
June  30th  number  of  the  Journal,  will  be  laid  before 
the  Meeting. 

The  Journal  in  1915  contained  1276  pages  ol 
text  as  compared  with  1230  in  1914. 

The  Committee  appointed  in  Xovember.  191*, 
to  consider  the  foundation  of  a  Permanent  Bureau 
to  assist  and  advise  in  the  consoUdation  of  Chemical 
Industrv  in  the  Empire,  has  been  actively  engaged 
during  "the  past  Session  on  the  necessary  pre- 
hminarv  work.  A  register  of  the  members  of 
the  Societv  and  their  occupations,  on  a  more 
elaborate  scale  than  the  List  of  :Menibers,  pub- 
lished annuallv,  is  nearly  completed,  and  the 
Committee  has  had  under  consideration  the 
formation  of  a  resister  of  chemic^ils  and  alhed 
manufactures,  and  of  the  manufacturers  of 
chemicals  and  chemical  plant,  based  on  the 
classes  in  which  abstracts  are  arranged  m  the 
Journal.  The  Committee  also  proposed  that  steps 
should  be  taken  to  stunulate  the  manufactme  of 
chemicals  not  made  in  this  country  by  drawing 
too-ether  the  manufacturers  in  their  respective 
cliTsses:  to  coUect  and  distribute  infonnation 
from  foreign  countries  as  to  the  supply  of  and 
demand  for  chemical  products,  raw  materials, 
and  plant,  and  to  obtain  reports  of  new  markets, 
fiscal  changes,  and  patent  regulations  ;  and  to 
encourage  inquiries  from  Government  Depart- 
ments, British  Dominions,  Consular  Agents,  etc 
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as  to  the  demand  for  and  supply  of  chemical 
products,  plant,  aiul  i-aw  materials.  .\s  it  appears 
possible  that  some  of  these  matters  are  such  ;vs 
will  he  dealt  with  by  tlie  proposed  .Vssociation  of 
Chemical  Mauufactvirers  referred  to  below,  it 
has  lioen  decided  to  defer  fiu"ther  action  for  tlie 
present. 

On  Xovember  4th  a  joint  meeting  of  the  Councils 
of  the  t^hemical  Society.  Society  of  Dyers  and 
Colourists,  and  this  Society  was  held  to  consiiler 
the  best  methods  for  pi'omotintc  co-operation 
among  chemical  manufacturers  tliemselvcs,  and 
between  them  ami  the  teachers  hi  Universities, 
Colleges,  and  Technical  Schools,  and  also  for 
initi.^iting  and  piosecuting  researches  in  con- 
nection with  the  scheme  of  the  Advisory  Council 
for  Scientific  and  Industrial  Researches.  On  the 
recommendation  of  this  meeting  a  Triple  Joint 
Committee  of  the  three  Societies  was  appointed, 
and  later  drew  up  a  scheme  for  carrying  out  these 
objects.  This  scheme  was  sulnuitted.  on  .May  'J.'-j1\1, 
to  a  meeting  of  representatives  of  over  100  of  the 
principal  chemical  manufacturers,  at  which  it 
was  decided  to  form  an  Association  of  British 
Chemical  .Manufacturers. 

The  President  and  Council  of  tlic  Royal  Society 
on  May  22nd  convened  a  conference  to  organise 
scientific  elYort  in  this  country.  At  this  con- 
ference a  Conjomt  Board  of  Scientific  Societies 
was  constituted,  for  the  furtherance  of  tlie  following 
objects  :■ — Promoting  the  co-operation  of  those 
interested  in  pure  or  applied  science  ;  supplying 
a  means  whereby  scientific  opinion  of  the  country 
may,  on  matters  relating  to  science,  indu.stry,  and 
education,  find  effective  expression  ;  taking  such 
action  as  may  be  necessary  to  promote  the  applica- 
tion of  science  to  our  industries  and  to  the  service 
of  the  nation  :  and  discussing  scientific  questions 
in  which  international  co-operation  seems  advis- 
able. The  Society  of  Chemical  Industry  is  repre- 
sented on  this  Conjoint  Board  by  Sir  George  Beilby 
and  Sir  Boverton  Redwood,  Bart. 

The  Council  has  addressed  to  the  Advisory 
Council  for  Scientific  and  Industrial  Research  a 
request  for  a  grant  in  aid  of  a  .research  to  be 
carried  out  by  Mr.  J.  Huebner  at  the  Municipal 
School  of  Technology,  Manchester,  on  the  changes 
which  cellulose  \mdergoes  during  certaui  technical 
operations.  The  request  has,  however,  not  yet 
been  granted.  It  is  unfortunate  that  there  should 
have  been  hesitation  in  supporting  a  research 
which  promised  to  be  of  considerable  technical 
value  and  was  put  forward  on  the  deliberat-e 
recommendation  of  the  Council  of  this  Society. 

During  last  year  a  Joint  Committee  of  the 
Chemical  Society  and  this  Society  was  appointed 
to  receive  suggestions  and  inventions  in  con- 
nection with  the  prosecution  of  warfare  on  land, 
for  transmission  to  the  In\entions  Department 
of  the  >Iinistry  of  ^lunitions.  Tliis  Committee 
furnished  to  the  Ministry  suggestions  which  thei-e 
is  reason  to  beheve  were  foimd  useful. 

The  .Society  has  been  in  communication  with  the 
Royal  Commission  on  Paper  anil  Pulp  Supplies 
with  a  view  to  the  remo\al  of  the  restrictions  on 
the  con-sumption  of  paper  l>y  Journals  of  Learned 
and  Technical  Societies,  but  the  (,'ornmission  was 
unable  to  grant  any  reUef  in  this  respect.  It  has 
therefore  been  nece.ssary  for  the  Society  to  con- 
dense as  far  as  possible  all  matter  appearing  in 
the  Journal. 

The  Council  has  approved  a  scheme  for  the 
issue  of  periodical  Reports  of  the  Progress  of 
Applied  Chemistry.  These  Reports  should  tend 
to  increase  the  value  of  the  Journal  by  presenting 
a  series  of  expert  reviews  of  the  various  industries. 

A  Committee  of  the  Council,  appointed  on  the 
motion  of  the  Liverpool  and  Manchester  Sections, 
is  engaged  in  the  preparation  of  a  catalogue  of 
scientific    and    technical    Journals    and     Patent 


literature  to  l)e  found  in  the  Libraries  of  this 
country.  It  is  hoped  that  this  catalogue  will 
sliortly  be  available  for  the  usd  of  members. 

The  Council  has  appointed  a  Committee  to 
report  and  advise  the  Boaini  of  Agricidture  on 
the  dis;ibilities  under  wliich  m.inufacturei'S  are 
labouring  owing  to  the  present  method  of  estimat- 
ing the  fertilisiiig  value  of  slags  from  their  solubility 
Id  citric  acid. 

A  large  luimber  of  copies  of  the  August  3 1st 
issue  of  the  Journal  were  lost  when  the  S.S. 
"  Hesperian  "  was  sunk  by  a  submarine.  The 
Council  arranged  for  a  special  reprint  of  this 
issue  to  replace  the  lost  copies. 

The  changes  made  in  tlie  character  of  the 
Annual  Meeting  at  Manchester  last  year,  involving 
the  sutistitution  of  the  reading  and  discussion 
of  papcre  dealing  with  subjects  of  great  general 
interest,  for  many  of  the  functions  of  a  purely 
social  character,  were  eminently  successful,  and 
the  Council  notes  with  great  satisfaction  that  the 
Committee  of  the  Edinburgh  Section  has  arranged 
the  programme  on  similar  lines  this  year. 

An  invitation  to  hold  the  next  -Vniiual  General 
Meeting  in  Birmingham  will  be  laid  before  the 
meeting. 

In  order  to  bring  the  Council  into  close  touch 
with  the  Sectional  Committees,  it  was  decided  to 
hold  two  meetings  of  the  Council  each  session  in 
provincial  centres  ;  the  February  meeting  of  the 
Council  was  accordingly  held  in  Liverpool.  It 
was  also  decided  to  hold  in  each  Session  con- 
ferences of  the  Chairmen  and  Secretaries  of  the 
various  Local  Sections. 

ilessrs.  H.  Hemingway  and  D.  Lloyd  Howard 
were  elected  to  fill  vacancies  in  the  Council  caused 
by  the  resignation  of  Sir  Hugh  Bell  and  the 
election  of  Dr.  Charles  Carpenter  to  the  oflice  of 
President,  and  Sir  F.  L.  Nathan  has  been  elected 
to  fill  the  vacancy  caused  by  the  death  of  Mr. 
N.  H.  Slartiu. 

Messrs.  E.  V.  Evans  and  W.  J.  Rees  and  Pr<if. 
G.  T.  Morgan  have  been  elected  members  of  the 
Publication  Committee,  and  Messrs.  D.  L.  Howard, 
T.  D.  Morson.  and  A.  Gordon  Salamon  members 
of  the  Accounts  Committee. 

:Mr.  C.  G.  Cresswell,  who  had  been  Secretary 
of  the  Society  since  1884,  having  resigned,  the 
Council  has  awarded  him  a  superannuation 
allowance  of  £300  per  annum.  In  response  to 
advertisement  for  a  successor,  the  Council  has 
received  ninety-eight  applications,  and  after  con- 
sideration of  these  decided  to  appoint  Dr.  J.  P. 
LongstalT  at  the  salary  of  £000  per  annum. 

Dr.  J.  T.  Dunn  moved  the  adoption  of  the 
report.  As  a  foimer  member  of  the  Council 
he  had  some  knowledge  of  the  way  in  which  the 
business  was  conducted.  He  had  a  very  pleasing 
recollection  of  the  meetings  and  of  the  devotion 
of  the  members  to  the  work.  Duruig  the  present 
year  the  Council  had  had  an  unusually  arduous 
time  and  it  was  a  matter  for  congratulation  that 
the  Society  had  a  body  of  men  who  had  so  devoted 
themselves  to  the  interests  of  the  Society. 

Mr.  F.  H.  Caur  seconded  the  motion,  and 
endorsed  what  Dr.  Dunn  had  said  of  the  arduous 
nature  of  the  work  of  the  Council.  The  effect  of 
that  work  was  sincerely  felt  and  appreciated  by 
the  members. 

The  motion  was  put  to  the  meeting  and  adopted 
unanimously. 

Report  of  Hon.  Tre.\screk. 
The  Hon.  Treaslker,  in  presenting  the  flnancinl 
statement,  said  that  the  balance  sheet  as  prilte-l 
in  the  Hocietv's  Journal  of  June  30th  dinerc<l 
very  little  from  the  preceding  ones.  In  1014  there 
was    an    exce.ss    income     over     e.vpendituro     ot 
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£S94  15s.  2d.,  and  in  1915,  of  £997  14s.  5d.  So 
far  as  the  invi-stuioiits  were  concerned  there  wam 
that  unfortunate  element  wliich  accompanied 
most  investments,  namely,  depreciation,  and, 
unfortunately,  that  depreciation  had  not  ceased. 
The  valuation  of  the  investment.s  in  191  t  was 
£18.693  is.  8d.,  a  depreciation  of  £2314  l.")S.  7d., 
cr  11%  on  the  purchase  x^rice.  The  valuation 
ill  1915  was  £19,755  ISs.  Id.  and  the  depreciation 
£2943  4s.,  or  nearly  13%.  The  investments  were 
increased  by  the  purchase  during  1915  of  £1700 
of  war  stock  at  4i<»o. 

The  depreciation  was  considerable,  but  it  com- 
pared very  favourably  with  that  shown  by  sonie 
mercantile  concerns  as  well  as  in  institutions  in 
which  invest m.ents  were  treated  much  as  in  our 
own.  In  tlie  case  of  one  undertaking  in  London, 
managed  by  financiers  of  note,  the  depreciation 
had  been  iio  less  than  10i°c  for  1915.  They 
were  frequently  reminded  in  the  Council  that 
they  should  progress,  but  progress  was  im- 
possible without  money,  and  the  qnestion  of 
means  was  one  which  concerned  the  Council  very 
much  and  gave  the  officers  most  concerned  a 
coi\siderablc  amount  of  anxiety.  The  Council 
had  great  pleasure  in  submitting  the  accounts. 
and  hoped  that  they  might  be  favourably  received 
by    the    Society. 

The  President  said  that  the  amount  of  attention 
given  by  the  Hon.  Treasurer  to  the  financial  affairs 
of  the  Society  had  been  found  of  the  very  greatest 
value  by  the  Council.  So  long  as  the  balance 
sheet  bore  upon  it  the  two  statements,  one  showing 
the  various  investments  and  the  other  the  valua- 
tion at  which  they  stood  at  the  nioment,  it  could 
not  be  regarded  as  other  than  a  true  and  fair 
statement. 

Mr.  W.  P.  EEro  moved  the  adoption  of  the 
balance  sheet  and  accounts,  and  at  the  same 
time  proposed  a  hearty  vote  of  thanks  to  the 
Hon.  Treasurer,  who  had  taken  so  much  care  in 
preparing  the  report.  He  had  rendered  yeomat\ 
service  to  the  Society  in  his  very  careful  and 
accurate  conduct  of  their  financial  affairs,  ^■e^y 
few  realised  the  work  whicli  he  had  to  do.  \Vhen 
it  was  considered  that  there  were  over  4000 
members,  each  memlier  had  to  pay  a  subscription 
and  there  were  several  entries  for  each  man,  that  all 
that  money  had  to  be  dealt  with  and  operated 
upon  a  n\maVier  of  times,  it  would  be  realised  that 
he  had  an  enormous  amount  of  detail  to  earn,- 
out,  especially  during  the  early  part  of  the  year, 
and  they  ought  to  be  deeply  grateful  to  a  man 
of  his  commercial  abiUty  for  the  devotion 
with  which  he  apphed  himself  to  their  affairs. 
When  presenting  his  financial  statements  to  the 
Council  he  always  put  into  then-  minds  the 
thought  that  however  much  they  might  wish 
to  extend  the  scope  of  the  Society's  operations. 
they  were  necessarily  limited  by  the  financial 
aspect.  It  was  a  matter  of  great  gratifica- 
tion to  them  that  the  CouncU  was  able  to 
present  so  favourable  a  balance  sheet  as  it  had 
done.  He  had  much  pleasure  in  moving  the 
adoption  of  the  accounts  and  the  vote  of  thanks 
to  the  Hon.  Treasurer  for  the  work  which  he  had 
done  on  behalf  of  the  .Society. 

Mr.  E.  D.  PrixAR,  in  seconding  the  motion, 
emphasised  the  request  for  a  special  vote  of 
thanks  to  the  Hon.  Treasurer.  As  one  who  had 
been  present  at  the  first  Annual  ^Meeting  and  at 
many  since,  he  thought  the  Society  was  to  he 
congratidated  on  having  such  a  Treasurer.  They 
had  had  during  all  those  years  continuity  in  the 
man.agement  of  their  finance,  and  he  felt  sure 
that  their  finance  was  in  perfectly  safe  hands. 

The  resolution  was  carried  ^^ith  acclamation. 

The  Hox.  Treasukeir  briefly  thanked  the  meet- 
ing for  their  vote. 


PRESIDENT'S    ADDRESS. 
The    President    then    read    his    Address    as 

follow  s  : — 

I  must  preface  the  brief  remarks  I  desire  to 
address  to  you  by  a  well-deserved  acknowledgment 
of  the  ol)ligaiion  under  which  the  Society  finds 
itself  to  its  youngest,  the  Edinburgh,  Section 
who  are  our  hosts  to-day.  I  believe  we  may  regard 
our  gathering  in  such  circumstances  as  a  happy 
augury  for  the  future.  As  we  run  over  the  names 
of  those  large  cities  of  the  Kingdom  where  it  has 
been  our  custom  to  hold  these  meetings,  they 
stand  o\it  most  pivmtnently  as  centres  of  industry 
and  commerce  where  Art  and  Science  have  found 
modern  dwelling  places.  B\it  the  "  Athens  of  the 
North "  claims  our  honiage  essentially  as  an 
ancient  seat  of  learning,  spirituaUstic  rather  than 
materiaUstic,  a  more  congenial  soil  for  the  study 
of  beUes-lettrcs  than  for  researches  in  dye-stuffs. 
If  Alt  and  Science  mutually  need  inspiration  from 
each  other,  then  our  meeting  together  in  Edinburgh 
cannot  but  be  fruitful  in  good  residts. 

Foremost  among  our  thoughts  here  must  be 
consideration  of  the  relationship  between  the 
educational  and  the  industrial  problems.  Three 
aspects  of  this  seriously  concern  vis.  Fii-st,  I 
would  place  the  need  of  recognition  by  the  pro- 
fessors of  learning  of  the  necessity  to  the  Country 
of  a  Cultured  Industrialism.  Second,  the  accept- 
ance by  Industry  of  the  faith  that  only  through 
Science"  can  it"  develop  and  prosper.  Lastly, 
1  but  not  least  important,  the  understanding  by 
I  statesmen  that  neglect  of  these  principles  mil  be 
;  as  deadlv  to  the  nation  as  disregard  of  its  health 
■  or  morals,  ^^^len  the  effect  of  bounty-made 
sugar  in  damaging  what  was  once  a  flourishing 
British  industry  was  pointed  out  to  Gladstone,  ha 
retorted  "  make  jam."  He  would  not  have  uttered 
that  remark  had  his  knowledge  of  industry  been 
comparable  ^\ith  his  mastery  of  Greek.  And  this 
takes  us  straightway  to  the  root  of  our  difficulties, 
"  Does  the  education  of  our  statesmen  properly 
fit  them  for  the  posts  they  are  destined  to  occupy 
in   the   management   of   this   great   Empire  r  " 

How  many  of  them  woidd  not  have  given 
Gladstone's  answer  to  a  similar  question  put  to 
!  them  two  years  ago  ?  It  came  as  a  rude  shock 
when  but  a  few  weeks  after  war  was  declared, 
they  woke  up  to  the  -fact  that  whatever  oiu-  jam 
resources  mav  have  been  we  were  lamentably 
deficient  in  p"owder.  Fate  had  unliappdy  made 
it  impossible  for  us  to  rely  upon  the  same  source  of 
supplv  as  we  fell  back  upon  in  our  last  great 
struo-gle.  Of  what  help  to  our  statesmen  was 
fanuiiaritv  with  the  Trojan  War.  the  Punic  wars, 
or  any  of  "the  great  conflicts  of  ancient  times,  in  the 
mortal  comtot  in  wluch  we  have  been  engaged 
for  the  past  two  years  ?  The  industrial  sciences 
are  now  the  dominating  factors,  not  cleverness 
in  classics,  and  slowlv  the  nation  is  beconung  aUve 
to  this  fact.  Is  it  not  tune,  then,  that  our  educa- 
tional houses  were  set  in  order,  and  that  the  atmos- 
phere \vith  which  thev  are  permeated  and  by  which 
i  the  best  of  the  nation's  youth  is  so  largely  imbued, 
was  charged  with  other  ideals  ?  Is  there  not  in 
our  mother  tongue  an  adequacy  of  classic  thought 
and  expression  to  provide  exercise  and  food  for 
the  developing  mind?  ,    „     i-         e 

Now  this  is  where  the  Edmburgh  Section  of  oiir 
Society  can  play  an  important  part.  The  Um- 
versitv  is  celebrated  throughout  the  world,  and 
attracts  students  from  aU  parts.  It  possesses 
the  great  advantage  that  the  city  has  a  sub- 
stential  voice  in  its  counsels.  -What  a  step  forward 
would  be  gamed  if  it  could  be  mspired  to  take  upon 
itself  the  responsibihty  of  placing  Science  m  the 
forefront  of  its  teacliing  ;  if  among  aU  the  older 
institutions  it  set  the  example  in  a  change  which 
sooner  or  later  is  bound  to  come  over  the  spint 
of  teaching,  if  we  are  to  hold  and  mamtam  our 
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place  amon-^  the  natkms  !  Surely  Phj-sical 
Science  deserves.  u;iy.  domnnds,  to-day  a  place  in 
the  scheme  of  etlucatiou,  along  «ith  that  of  morals. 
and  ciiupKnl  «ith  such  laniru!«;cs  that  one  may 
read  first-hand  its  story-books,  and  find  inspmition 
in  the  rtnonls  of  its  far-reachii\s;  iliscoverics 
and  the  paths  followed  by  cxploi-ers  in  their 
seekintr.  Its  meilitations,  too,  are  alwa>-s  healthy, 
never  morbid,  whether  pursued  in  the  laboratory 
or  the  study. 

The  suggestion  ha.?  been  put  foi"s\-ard  that 
the  mental  characteristic  of  our  race  does  not 
fit  it  to  become  expert  in  the  science  of  organic 
cheniistry.  In  my  hiuuMe  but  considered  opinion 
tills  is  a  fallacy.  1  believe  there  is  no  reason  why 
we  shoidd  not  attain  eminence  therein  as  we  have 
in,  let  us  say,  seamanship  or  shipbuilding.  Our 
youth,  however,  ueetls  an  apprenticeship  on  land, 
as  earnest-compelling  as  that  aHoat,  where  care- 
lessness brings  speedy  retribution.  There  are 
no  doubt  many  scores  of  students  who  have 
a  natural  capacity  for  organic  chemistry,  had  but 
fate  willed  its  exercise,  or  there  had  been  its 
atmosphere  in  our  educational  centres  as  of  sea- 
salt  at  our  ports.  But,  it  will  be  asked,  will  our 
manufactui-ers  avail  themselves  to  the  full  of  the 
services  of  skUleti  chemists  ;  are  they  not  already 
too  often  disappointed  by  results  ?  Certainly  they 
will  be  disappointed  again  and  again,  if  they  only 
call  them  in  «hen  in  trouble  and  expect  them  to 
wave  successfully  a  magician's  wand  over  theu- 
recalcitrant  processes.  There  are  two  main  difficul- 
ties to  be  encountered  in  transferring  laboratory 
work  to  the  large  scale.  One  is  its  economics  ; 
the  other  its  practicability.  !Most  people  are 
aware  that  to  extract  gold  from  sea-water  is  a 
proposition  financially  faulty.  Chemists  need 
too  often  to  be  reminded  that  though  a  process 
may  be  pretty  it  does  not  attract  a  manufac- 
turer unless  it  is  sound.  Some  of  the  most 
beautiful  productions  of  the  lathe  are  those 
in  which  from  a  block  of  ivory  are  fashioned  a 
whole  range  of  objects  one  within  the  other  up  to 
the  very  core.  But  the  utility  of  such  an  operation 
is  easily  thrown  into  the  shade  by  the  output  from 
a  simple  piece  of  apparatus  used  for  making 
circular  the  treads  of  railway  wheels.  As  part  of 
the  training  of  chemists,  careful  attention  should 
be  given  to  the  matter  of  costs,  by  setting  problems 
for  research  in  which  definite  prices  are  allowed 
for  the  raw  materials  to  be  used.  In  addition  to 
this,  values  should  be  fixed  for  the  various  opera- 
tions involved,  such  as  distillation,  ordinary 
or  vacuum,  filtration,  crystallisation  (whether  from 
water  or  other  solvents),  cent rifuging,  and  so  on. 
-The  chemist  would  thus  be  trained  in  the  laboratory 
to  the  importance  of  price  questions  which  are 
certain  to  arise  in  the  course  of  his  work.  He  might 
also  be  couiuseUed  to  listen  patiently  to  the  so-called 
practical  man,  whether  leading  hand  or  otherwise, 
who  may  be  entrusted  with  the  charge  of  carrying 
on  the  large  scale  work.  There  is  everv  proba- 
bility that  he  may  learn  something  from  {lim,  just 
as  there  are  oircum-stances  at  sea  when  we  would 
feel  safer  in  the  hands  of  a  local  fisherman  than  the 
captain  of  a  Cunarder.  The  other  important 
factor  in  setting  up  large  scale  and  modern  pi-o- 
ces.s<«  is  the  increasing  need  for  the  engineer  to  take 
an  important  share  in  their  development.  Xot  only 
must  the  process  itself  be  theoretically  sound,  but 
inilustrially  sound  also.  Heat,  power,  and  labour 
absorbed  together  with  the  scale  of  a<laptation 
and  the  nature  of  the  plant  employed,  are  matters 
upon  wliich  the  trained  engineer  is  peculiarly 
fitted  to  irive  valuable  ad\'ice  with  a  view  to  reduce 
output  costs  to  tlieir  lowest  level.  The  engineer 
may,  indeed,  be  regarded  as  a  no  less  needful 
adjunct  to  the  chemist  in  such  circumstances  than 
i.i  the  surgeon  to  the  physician  in  problems  per- 
taining to  health.     How  many  chemical  inventions 


have  failed  to  mature  because  of  engineering  diffi- 
culties attending  their  development  ?  The  niut\ial 
obligation  to  each  other  of  the  Oiemical  atul 
Engineering  sciences  is  an  increasing  one,  and  of 
which  a  very  good  example  is  the  synthetic 
pixiduction  of  nitrogen  compounds. 

There  is  yet  a  thiixl  factor  to  be  considered  in  the 
pursuit  of  efficiency,  namely,  the  workmen. 
For  twenty-seven  yeai-s  the  undertaking  with  which 
I  am  chiefly  as.sociateil  has  practised  a  system  of 
co-partnership  mth  its  employees,  very  much 
on  the  lines  of  that  descril>ed  in  one  of  the  papere 
read  at  our  last  Annual  Meeting.  Tlie  manu- 
facturer who  seeks  the  highest  chemical  yield 
and  the  highest  mechanical  yield  stops  short  of 
his  goal  if  he  overlooks  the  part  played  by  labour 
and  does  not  aim  at  its  highest  efficiency  also. 
The  chemical  worker  is  as  necessary  to  the  well- 
being  of  the  State  a«  the  sailor  or  the  soldier. 
Yet  liow  many  go  to  their  work  with  the  same 
alacrity  and  cheerfulness  as  the  latter  to  their 
death  ?  The  reason  is  not  far  to  seek  ;  they, 
share  the  responsibilities  and  advantages  of' 
progression,  and  their  duties  and  rights  are  recog- 
nised in  the  supreme  councils  of  the  nation.  In 
industry  such  ideals  are  unfortunately  a  long 
way  fn>m  attainment.  It  would  take  many  inven- 
tions and  luuih  wisdom  in  management  to  do 
for  industry  what  its  own  labour  could,  wei-e  it  but 
imbued  with  the  idea  of  how  much  could  each 
industrial  unit  turn  out,  instead  of  how  little.  The 
Company  to  which  I  have  referred  has  gone  a  long 
way  in  the  direction  of  realising  such  hopes,  and 
to-day  of  its  (i800  workpeople,  over  6000  are  i 
shareholders.  Anticipating  the  not  unusual  ciiti-  | 
cism,  may  I  add  that  while  in  France  no  similar 
undertaking  is  working  luider  these  conditions, 
they  luwe  been  largely  appUed  in  many  other 
industries.  TSvo  practical  examples  of  utiUty 
liappeniiig  within  the  past  fortnight  may  be 
interesting.  The  one  is  of  a  leading  hand  who, 
expressing  the  hope  that  we  had  made  a  wise 
choice  in  the  appointment  of  a  new  manager, 
remarked  that  all  his  Ufe's  sa rings  were  invested  in 
the  business.  The  other  is  of  a  corporal  just 
returned  from  the  front  where  he  had  been  since 
the  outbreak  of  war.  who  lirought  in  French  notes 
all  his  savings  of  pay  to  be  invested  in  the  Co- 
partnei-ship.  I  should  Uke  before  lea\ing  the 
debatable  ground  of  Capital  and  Labour  to  refer  to 
a  practice  which,  I  Ijelieve,  would  be  found  u.seful 
by  all  employers.  It  is  that  of  holding  inquiries 
into  every  industrial  accident  by  juries  of  work- 
men (in  fatal  cases  after  the  coroner's  verdict 
has  been  given).  This  has  been  found  very  helpful 
in  reducing  the  numl^er  of  cases,  as  well  as  their 
seriousness.  It  must  be  remembered  that  efficiency 
is  not  only  concerned-  with  raw  material,  but  with 
each  unit  of  human  Ufe  employed.  Necessarily,  it  is 
the  former  point  of  view  rather  than  the  latter 
which  has  largely  dominated  tlie  work  achieved 
by  our  Society  in  the  third-of-a-century  of  its 
existence,  and  it  is  interesting  to  note  how  the 
history  of  Chemical  Industry  in  this  Country 
has  been  recorded  in  the  pages  of  the  Journal. 
Its  earlier  volumes  describe  the  triumphs  of  those 
technologists  whose  names  are  famili.ar  to  us  aa 
household  words — Weldon,  Siemens,  Mond.  Beilby, 
Chance,  llurter,  Gilchrist,  and  many  others.  In 
later  ye.ars  the  progress  made  by  other  countries 
grows  more  in  evidence,  outstanding  examples 
being  synthesis  of  indigo  and  of  ammonia,  though 
a  notable  exception  is  provided  by  the  labours  of 
Messrs.  Cross  and  Be\an,  whose  work  on  cellulose 
laid  the  foimdation  of  a  large  industry. 

That  the  Society  has  "  done  its  bit."  in  the  parlance      [ 
of  the  hour,  in  the  making  of  the  history  of  Applied      | 
Chemistry  cannot  be  doubted.     .Might  it  have  taken      ^ 
a  larger  share  ?     It  is  not  easy  to  answer  such  a 
question,  despite  the  opportunities  given  by  time 
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for  the  acquisition  of  belated  wistloiu.  Perhaps 
its  jjreatest  opportunity  for  wliat  I  will  <all  orijjinal 
work  might  be  regarded  as  not  only  the  liringing 
together  of  the  exjiouudets  of  theoretical  and  the 
practitioners  of  technical  chemistry,  but  to  have 
luade  theiu  such  fi-ieiuis  that  each  ha.s  gathered 
uiidei'standiiig  from  the  other.  Now,  surely,  there 
never  existed  so  sviitable  a  problena  for  a  round 
table  conference  as  that  of  the  utilisation  of  the 
fuel  supplies  of  the  Kingdom.  No  one  could 
possibly  quarrel  witli  the  description  of  our  coal 
resom'ces  as  being  the  most  important  of  our 
capital  assets.  \et  the  bulk  of  the  Country  is 
busily  engaged  either  iu  squandering  that  capital 
or  bartering  it  away  and  living  on  the  proceeds. 
If  water  power  be  looked  upon  a.s  a  national  heri- 
tage, and  such  a  view  is  finding  increasing  favour 
throughout  the  world,  the  arguments  in  its  favour 
apply  with  greater  force  to  the  deposits  of  coal, 
for  these  are  limited  despite  their  greatness,  while 
the  falls  are  inexhaiistible.  Parliament  has  already 
placed  under  authority  our  tidal  rivers,  the  use  of 
which  is  regulated  for  the  common  good.  Should 
the  development  ami  utiUsatiou  of  our  coal 
resoui'ces  be  left  imrestrictedly  to  the  individual 
t>r  group  of  individuals  acquiring  mining  rights, 
generating  energy,  or  warming  their  dwellings,  or 
should  such  matters  be  subject  to  State  super- 
\  ision  and  control  ?  Should  the  payment  of  two 
or  three  pence  per  ton  be  the  solitary  factor  deciding 
whether  or  not  the  nation's  coal  leaves  its  shores 
to  be  worked  up  into  liy-products  l)y  the  nation's 
competitors  in  industry  ?  Could  not  the  large 
demand  for  fuel  required  for  metallurgical  purposes 
abroad  be  met  by  the  export  of  coke  instead  of 
coiil.  leaving  the  liy-prodncts  to  be  utUised  and 
handled  here  ?  Has  the  tone  come  when  the  raw 
coal  exported  should  pay  sul>stantial  duties  to  tlie 
State,  and  every  user  at  home  be  required  to  satisfj' 
the  authorities  before  he  can  obtain  quantitative 
licences  for  its  consumptiou  ?  Will  a  democratic 
parliament  ever  follow  the  example  of  an  auto- 
cratic government  and  proliibit  the  combustion  of 
raw  coal  in  our  cities  and  towns  ?  Now  that  we 
arc  at  last  receiving  encouragement  in  tliinking 
Imperially,  problems  which  seemed  stujiendous 
show  themselves  easy  of  solution,  ami  what  is 
more,  they  will  compel  attention  and  decision. 
Certainly  that  of  coal  utilisation  may  well  com- 
mend itself  to  our  Society.  It  may  be  asked 
"  Is  not  this  the  case  with  all  matters  pertaining 
to  the  welfare  of  Chemical  Industry  ?  "  I  do 
not  so  regard  them.  Take  for  example,  free  trade 
or  scientific  tariffs  ;  or  the  attitude  of  the  State 
iu  labour  matters  or  in  special  legislation.  While 
such  subjects  may  be  proper  ones  for  discussions 
by  a  Society  such  as  oui-s.  it  clearly  is  not  in  a 
position  to  speak  on  them  with  a  united  or  even 
an  authoritative  voice.  It  Ls  mainly  for  this 
reason  that  tliere  has  recently  conie  into  beiiig  a 
new  organisation  m  the  shape  of  an  Association 
of  British  Cliemical  Manufacturers,  Owing  its 
being  to  the  Chemical  Society,  and  its  develop- 
ment to  our  own,  we  may  describe  it  as  by  piu'e 
out  of  apphed  science,  and  I  believe  it  will  prove 
wortliy  of  its  parentage.  Its  proposed  constitution 
provides  the  fullest  powers  to  work  with  kindred 
associations  on  the  one  haiul  towards  industrial 
efficiency,  and  on  the  other  by  the  encouragement 
of  training  and  research.  And  its  formation 
will  certaii\ly  relieve  the  Imperial  Parliament  from 
such  a  time-wasting  occupation  as  discussing  what 
restrictions  should  be  placed  upon  the  producers 
of  coal  tar  who  propose  utilising  its  distUlates 
for  the  preparation  of  other  substances. 

If,  however,  our  constitution  as  a  Society  does 
not  provide  us  with  facilities  for  hamUiug  problems 
such  as  these,  there  are  untitled  fields  of  usefulness 
ready  for  the  ploughshares  of  our  endeavours. 
and  they  are  not  being  neglected.     The  Coimcil 


has  recently  adopted  a  scheme  for  the  preparation 
by  competent  anthorities  of  annual  reviews 
of  the  progress  made  in  the  various  branches  of 
chemical  industry,  classified  under  the  headings 
faniUiar  to  readei'S  of  the  Journal.  Such  additions 
to  the  Society's  undertakings  aie,  however,  bound 
to  necessitate  expenditiue,  but  I  cannot  think 
members  would  regard  with  disfavour  these  and 
similar  propo.sals  even  if  they  entailed  a  small 
increase  in  the  annual  amount  of  their  investment 
in  its  funds.  May  not  indeed  this  meeting  of  ours 
be  considered  as  giving  the  opportunity  once  a  year, 
to  those  .attending  it,  for  expi'essing  their  techno- 
logical faith  and  belief  in  that  science  of  Applied 
Chemistry  which  takes  the  discoveries  of  the 
laboratory  and  welds  theni  into  those  might- 
wielding  creations  needed  by  mankind  in  the 
evolution  which  is  his  birthright  ?  If  we  are 
sincere  in  that  belief,  and  in  the  share  we  are  to  take 
in  its  dissemination  and  propagandism.  can  we  not 
look  forward  to  one  day  building  our  own  meeting- 
house ?  One  of  our  most  able  members  has  already 
urged  upon  us  the  undertaking  of  such  a  duty. 
Those  professing  the  healing  art  have  a  worthy 
home  where  under  one  common  roof  are  to  be 
found  lecture  rooms,  a  library,  a  laboratory,  and 
even  a  tea  room,  a  rendezvous  for  all  engaged  4n 
the  many  branches  of  medical  and  surgical  know- 
ledge, jiany  years  ago  a  countryman  of  this 
"  bonnie  "  land  expressed  to  nie  his  adniiration  for 
the  faith  the  designer  of  the  North  W'estem 
Railway  had  in  its  future  when  he  planned  the 
monumental  gateway  to  it  which  we  know  as 
Euston  Station.  May  it  not  be  hoped  that  those 
who  live  by  or  through  the  Chemical  Industry  of 
Great  Britain  w  iU  not  lightly  put  aside  considera- 
tion of  the  possibUities  such  a  proposal  holds  out  ? 
We  want  Physical  Science,  of  which  Chemistry 
is  after  all  but  a  part,  recognised  as  entitled  to  a 
place  in  the  teaching  of  the  schools  throughout 
the  kingdom.  We  want  provision  made  for 
its  deeper  study  by  technical  and  secondary 
institutions  wherever  industry  is  established. 
We  want  chairs  of  chemistry,  organic  as  well  as 
inorganic,  at  all  our  Universities,  new  and  old ; 
and  the  need  of  these  things  we  must  press  un- 
ceasingly upon  those  who  are  entrusted  with  the 
duties  of  Government.  But  we  must  build  our 
own  temple  to  the  .Science  among  whose  votaries 
we  claim  to  number  ourselves,  and  Chemistry  is 
no  less  worthy  of  such  honour  than  are  her  other 
sisters  in  theArtsand  Sciences,  whose  "Cinderella" 
she  has  been  so  long, 

I'resentatiox  of  the  Medal, 

The  Presidext  said  that  he  had  a  very 
pleasant  duty  to  perform  in  recognising  important 
work  which  had  been  carried  on  in  chemical 
industry.  The  special  part  w-hich  this  Society 
was  created  to  fulfil  was  to  promote  applied 
science  and  especially  the  application  of  chemical 
science.  One  of  the  privileges  possessed  by  the 
Council  was  that  of  recommending  from  time  to 
time  that  the  ileclal  of  the  Society  be  awarded 
to  some  person  who  had  shown  conspicuous 
ability  in  the  domain  of  apphed  science,  and  he 
had  inuch  pleasm-e  in  announcuig  that  in  accord- 
ance with  that  power  the  Council  had  decided  to 
award  its  Medal  to  >lr.  C.  F.  Cross  for  his  con- 
spicuous services  to  chemical  industry.  He 
specially  mentioned,  concerning  3Ir.  Cross'  work 
on  paper,  the  value  of  the  fact  that  he  was  one  of 
the  first  clearly  to  point  out  the  importance  of 
maintaining  the  quality  of  paper,  especially  in 
those  books  and  documents  which  were  intended 
to  be  permanent  records  :  his  other  great  work 
in  cellulose  was  of  coui-se  famihar  to  readers 
of  the  .Tournal  through  the  various  papei-s  which 
he  has  contributed.  On  those  grounds  the 
Council  were  xmanimously  of  opinion  that  he  weU 
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merited  this  awanl.  There  had  lieen  one  ditTiouUy 
and  that  was  tliat  the  power  of  the  Couniil  was 
coufiiied  to  awardiusr  one  medal  in  any  year,  and 
that  metlal  must  be  awarded  to  one  person.  In 
tliis  pivrtievdar  ease,  with  referenee  to  mueh  of 
the  work  done  l>y  Mr.  Cross,  he  was  tlie  first  to 
desire  rei'Ognil ioii  of  the  fact  that  lie  had  been 
assoeiated  with  Mr.  Bevan  for  a  very  long  while. 
I'nfortunatelv.  however,  they  had  only  one  medal 
and  therefore'  must  bestow  it  on  the  person  whom 
thev  believed  to  be  primarily  the  pel-son  respon- 
sible for  the  great  work  carried  out  in  the  joint 
names  of  Messi-s.  t^ross  and  Bevan. 

The  President  thereupon  handed  the  Medal  to 
Mr.  Cross. 

Mr.  Ckoss  said  that  the  honour  which  had  been 
conferred  upon  liirn  in  such  extremely  peiierous 
terms.  strucK  right  home,  and  he  wished  he  coidd 
find  words  adeijuate  to  convey  the  oiuotions 
wliioh  were  raised  within  him.  In  their  own 
work  the  onlv  thing  which  interested  thorn  was 
the  truth,  the  whole  truth,  and  nothing  but 
the  truth,  and  therefore  he  would  be  very  sorry 
to  claim  anything  beyond  what  justified  the 
selection  of  the  Council  for  this  honour.  He 
therefore  mentioned  that  he  had  had  the  co- 
operation not  only  of  his  partner,  ilr.  Bevan, 
and  also  of  his  some-time  partner,  'Sir.  Beadle, 
but  of  his  assistants  who  from  time  to  time  had 
thrown  themselves  devotedly  into  this  work,  and 
notablv  Mr.  .T.  F.  Briggs.  In  regard  to  the 
development  which  had  taken  place  in  connection 
with  the  artificial  sUk  industry,  he  indicated  what 
was  particularly  due  to  co-operative  work  on  the 
part  of  his  colleagues.  He  had  been  joined  in 
1S97  by  Mr.  Stearn  and  his  assistant,  Mr.  Topham, 
men  whose  technical  work  was  of  ideal  thorough- 
ness. Both  of  them  had  been,  he  believed, 
associated  with  the  late  Sir  Joseph  Swan,  in  the 
earlv  davs  of  the  incandescence  lamp,  and  what 
had"  attracted  them  to  the  cellulose  problem 
in  the  earlv  days  was  the  search  for  "carbon"  for 
the  filaments.  They  had  soon  found  viscose  satis- 
factory for  that  purpose  and  then  turned  their 
attention  to  its  use  for  making  textile  threads. 
Between  them  they  had  excogitated  a  thoroughly 
mathematical  conception  of  the  several  processes 
therein  involved,  namely,  the  drawing  forward  at 
a  particular  speed,  the"  necessary  twist  required 
to  enable  the  compound  thread  to  be  handled 
in  the  winding  and  other  operations  ;  the  integral 
solution  of  thus  complex  problem  was  the  vortex 
of  a  centrifuge,  and  the  discovery  gave  a  new 
impetus  to  the  production  of  the  tlu-ead.  The 
method  was  still  largely  used,  and  it  was  only 
due  to  those  two  men  to  recognise  the  extreme 
importance  of  the  work  which  they  had  done  and 
which  had  had  the  greatest  possible  effect  in 
developing  this  industry. 

lie  also  mentioned  the  pioneer  work  of  the 
Soci<5t6  Francaise  de  la  Viscose.  They  had  made 
a  success  in  thread,  in  film  (drawn  by  a  continuous 
machine  and  finished  in  one  proce.ss),  and  in 
massive  solid  forms  of  cellulose,  by  contrast  with 
the  meagre  results  obtained  in  Germany  ;  they 
had  gone  very  much  further  ahead  and  with  very 
much  greater  speed  and  to  very  much  greater 
final  success.  In  this  coiintry  the  artificial  silk 
was  in  the  hands  of  the  firm  which  was  Samuel 
Courtauld  and  Co.  and  is  now  Courtaulds  Limited. 
Superimposed  upon  the  chemical  industrial  side 
of  the  work  of  that  firm,  there  had  been  a  large 
contribution  of  true  textil*  invention,  which  had 
had  the  greatest  possible  importance  in  regard 
to  the  development  of  the  industry  and  a  (com- 
merce which  was  now  world-wide.  Looking  back 
over  the  vista  of  years  he  was  particularly  aware 
of  the  difficulties  ivhich  they  had  encountered, 
especially  that  of  being  between  the  cross  fires 
of  the  commercial  or  financial  man  whose  watch- 


word was  secrecy,  and  the  scientific  man,  whoso 
disinterestedness,  perfectly  natural  and  spon- 
taneous, led  him  always  to  wish  to  publish  in 
order  that  he  iui;.;lit.  cmunninicati'  what  ho  had 
found  in  his  lalioratory  to  his  fellow  scientific 
men.  It  took  another  form  in  tlie  qxiestion 
whether  inventive  science  was  really  at  root 
individualistic  or  socialistic.  Possibly  it  would 
always  remain  more  individualistic  than  socialistic, 
because  the  source  of  discovery  was  in  the  imagina- 
tion and  emotions,  and  due  to  primary  contact 
with  things,  and  he  did  not  know  that  any  corporate 
body  was  able  to  claim  much  in  that  respect. 
They,  as  disinterested  chemists,  were  always 
most  anxious  to  take  counsel  \\ith  their  brotlier 
chemists,  and  give  them  the  benefit  of  aTiytliing 
that  had  impressed  them,  just  as  they  looked  to 
hear  of  any  new  discovery  by  others  at  the  earliest 
possible  moment.  In  th.-mking  tluc  President 
and  the  Society,  he  a.ssure<l  them  that  they  felt 
nothing  more  than  that  they  had  but  made  a 
beginning.  lie  thought  they  might  claim  to  have 
made  a  strong  beginning,  but  it  was  only  a 
beginning.  Tlie  British  textile  industry  was  the 
most  important  in  the  world  and  the  work  which 
they  had  been  able  to  do  must  contribute  more 
and  more  and  in  an  increasing  way  to  the  progress 
and   development  of  the  old   country. 

Professor  Armsthoxg,  in  proposing  a  vote  of 
thanks  to  the  President  for  his  .address,  with  the 
request  that  he  allow  it  to  be  printed  in  the 
Journal.  s;iid  that  as  a  Member  of  the  Council 
he  also  desired  to  express  their  gr.atitude  to  him 
for  his  conduct  in  the  chair  during  the  past  year. 
The  address  was  full  of  most  valuable  constructive 
allusions.  Thus  the  expression  which  the  j 
President  made  use  of  at  the  outset  in  saying  that 
what  the  country  needed  was  a  Cultured 
Industrialism,  did  absolutely  sum  up  the  situation. 
If  they  could  bring  culture  in  its  truest  terms  into 
industry  they  would  bo  saved.  Matthew  Arnold 
had  summed  up  the  situation  years  ago  in  stating 
that  what  the  country  needed  was  to  get  O'cist — 
a  true  intelligence.  The  President  remarked  that 
the  mastery  of  Greek  was  not  all  that  was 
required  :  it  was  a  little  distressing  to  see  in  the 
papers  that,  after  all  the  appeals  to  the  country 
to  reform  its  educational  system,  a  Senior  Classic 
and  a  Cleric  had  been  appointed  as  Headmaster 
of  Eton  ;  no  more  unfortunate  step  could  have 
been  taken,  in  view  of  the  need  of  an  example, 
to  the  public  schools  of  what  was  required.  Jluchl 
had  been  said  of  late  l)y  I^ord  Cromer  and  others  | 
as  to  the  value  of  humanistic  studies.  Chemists 
were  frequently  characterised  as  oiiponents  of 
humanistic  studies.  No  more  preposterous 
assertion  could  be  made.  ]Most  of  them  had  gone 
through  the  classical  mill,  which  had  ground  su 
many  to  pieces  ;  thoy  therefore  could  appreciate 
the  position  of  the  classic,  Ijut  he  had  not  thi'i 
faintest  understanding  of  the  position  in  which 
the  student  of  science  stood.  The  ordinary 
humanist,  looking  at  flowers  such  as  were  on  the 
table  might  be  struck  by  their  beauty  but  ho  hai: 
not  the  least  conception  how  much  more  the\ 
meant  to  the  instructed  eye  :  the  volumes  o!) 
organic  chemistry  that  flashed  into  view  whenevci 
the  complexity  of  their  colouring  matters  and  o 
the  processes  involved  in  producing  them  wen 
thought  of.  The  President  had  said  that  physica 
science  demanded  to-day  a  place  in  the  scheme  o 
education,  along  with  that  of  morals  :  but  wai 
not  the  true  teaching  of  science  the  way  to  develo) 
morals  ?  Mr.  (,"ro.ss  had  spoken  of  the  scientili' 
man  as  an  idealist  and  a  worshipper  of  truth  bui 
it  was  because  there  had  been  so  little  truu  scienc 
taught  that  we  were  in  our  present  positioi 
Such  science  must  be  brought  into  the  industrialisi 
of  the  future.  But  it  would  bo  u.seless  to  teai' 
science  more  if  use  were  not  made  of  it  whe 
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occasion  called  for  it  ;  from  this  point  of  view 
ix,  was  most  uiifoit\iuate  that  the  charge  of 
industrial  research  liad  been  jtiven  into  the  hands 
of  a  poet  as  chaiiiuan  and  of  a  s^cntleui.an,  as  chief 
secretary,  whose  (pialiticatious  were  only  literary. 
Tl»e  President  had  referred  to  the  connection  of 
■  hemistry  with  engineering.  He  had  himself  set 
a  wonderful  example  by  entermg  into  association 
with  the  chemist  and  perfecting  the  process  of  gas 
purification  from  wliieh  such  admirable  results 
werenow  obtained.  Wemust  realise  that  the  future 
of  industry  in  this  »ountr>-  depended  as  much  upon 
the  workmen  as  upon  the  masters  and  that  the 
workmen  shouhl  be  educated  to  understand  the 
issues  before  the  countn.'.  The  support  of  the 
workmen  would  doubtless  be  required  in  forcing 
the  Government  to  take  suitable  action  in  questions 
such  as  those  of  fuel  economy  and  of  the  dye 
industry.  The  Society  had  cause  for  special 
congratulation  in  having  had  svich  a  President 
(luring  the  past  year.  Those  who  had  been  present 
at  Council  Meetings  knew  with  what  extreme 
nbaiuty  and  tact  he  had  presided  at  the  meetings. 
There  liad  been  very  difficult  situations  to  deal 
with  and  he  had  helped  to  an  extraordinary-  extent. 
The  Society  was  very  fortunate  in  that  it  was 
to  have  lum  as  President  for  a  second  year.  He 
trusted  that  the  step  would  form  a  precedent 
for  appointing  Presidents  for  two  years.  During 
the  past  year  it  had  been  decided  to  prepare  and 
print  reports  of  progress  in  the  various  branches 
of  applied  cheniistry.  The  idea  of  these  reports 
was  primarily  due  to  one  of  the  latest  acquisitions 
to  the  Publication  Committee,  to  a  colleague  and 
fellow  worker  of  the  President,  Mr.  Evans.  In 
moving  the  vote  of  thanks  he  had  no  hesitation 
in  asserting  that  no  President  had  ever  done  greater 
service  to  the  Society. 

Mr.  Thomas  Fairley.  in  seconding  the  motion, 
said  he  thought  that  tlie  President's  address  was 
somewhat  unique  in  its  extreme  comprehensive- 
ness. Professor  Armstrong's  reference  to  flowers 
reimnded  him  that  the  Author  of  Christianity 
itself  had  said,  "  Consider  the  lilies  how  they 
i;row  "  :  that  was  really  an  exhortation  to  study 
science.  Our  very  best  thanks  were  due  to  the 
President,  and  they  welcomed  him  anew  as 
President  for  the  coming  year. 

Professor  Armstrong  put  the  vote  to  the 
meeting  and  it  was  imanimously  and  cordially 
agreed. 

The  President  thanked  the  members  for  their 
appreciation. 

Mr.  H.  L.  Tekrt  proposed,  and  Mr.  P.  W. 
Atack  seconded,  the  appointment  of  Messrs. 
Feasey  &  Company,  Chartered  Accountants,  as 
auditors  for  the  ensuing  year  at  the  fee  of  30 
guineas.     The  motion  was  unanimously  agreed  to. 

1  Place  op  Next  Annual  Meeting. 

1        Mr.  W.  J.  Rees,  on  behalf  of  the  Bii-mingham 

Section,    extended    a    cordial    invitation    to    the 

^^ociety    to    hold    the    next    Annual    fleeting    in 

I    Birmingham.     Since  the  last  Annual  ileeting  at 

I    Birmingham  very  important   changes  had  taken 

'    place    and     undoubtedly    those    changes    would 

considerably  enhance  the  usefulness  of  the  meeting. 

The  Section  would  use  every  endeavour  to  make 

the  next  Annual  Meeting,  if"  held  in  Birmingham, 

as  successfiU  as  the  last. 

Dr.  G.  S.  CRnKSH.vyKS  seconded.  The  invita- 
tion was  put  to  the  meeting  and  accepted  unani- 
mously. 

The  President  then  proposed  a  vote  of  thanks 
to  the  Committee  of  the  Edinburgh  Universitv 
t  mon  for  the  use  of  the  building.  Thev  could  not 
have  found  a  more  suitable  hall  for  the  meeting. 
It  was  convenient  in  itself  and  conveniently 
f  4^'  **"^  they  were  under  a  great  obligation 
to  the  University  Union.     He  therefore  proposed 


that  the  very  best  thanks  of  the  meeting  be  given 
to  the  Committee  for  their  great  kindness  in 
placing  their  hall  and  buildings  at  the  Society's 
disposal. 

ilr.  E.  F.  HooPEii  secondetl,  and  the  motion 
was  carried  with  acelaniation. 

Result  of  the  Ballot. 

The  scrutators  appointed  for  the  ballot  in 
respect  of  the  election  of  officere  for  the  ensuing 
year,  then  reported  that  as  the  residt  of  the  Ixillob 
Mr.  E.  V.  Evans,  Mr.  E.  Grant  Hooper,  Mr.  P..  D. 
Pullar,  and  Dr.  Alfred  Hie  had  been  elected 
Ordinary  Membei-s  of  Council. 

A  vote  of  thanks  to  the  scrutators  concluded 
the  meeting  and  the  members  adjourned  for  lunch, 
which  was  provided  by  the  Edinburgh  Section 
in  the  Dining  Hall  of  the  University  Union. 

Wednesday  Afternoon. 

FUEL   ECOXOilY:    A   NATIONAL   POLICY 
REQUIRED. 

BY    HENRY    E.    ARMSTRONG. 

I  had  no  intention  of  raising  the  coal  question 
again  at  tliis  meeting  but  as  I  have  been  asked  to 
fill  a  vacancy  I  %vill  venture  very  briefly  to  sum 
up  the  position  in  a  few  propositions. 

1.  The  time  for  discussion  is  past — ^what  we 
need  is  constructive  action.  Will  this  Society  take 
its  share,  a  preponderant  share,  in  dealing 
decisively  with  all  issues  in  which  Chemical 
Industry-  may  fairly  be  considered  to  be  con- 
cerned ?  A  wait-and-see  poUcy  is  no  longer 
possible — some  decision  must  be  taken  without 
delay.  Up  to  the  present,  the  outcome  of  my 
appeal  to  the  Society  at  Newcastle  has  been 
disappointing  ;  no  attempt  has  yet  been  made 
by  the  Sections  to  discuss  the  various  issues  con- 
structively and  the  only  practical  proposal  that 
has  been  p\it  forward  is  that  of  the  London  Section 
urging  the  Council  to  take  the  matter  into  con- 
sideration. After  several  postponements,  at  the 
June  meeting  the  Council  resolved  that  each  of 
the  British  Sections  be  asked  to  nominate  a  repre- 
sentative to  a  Committee  to  cortsider  the  attitude 
to  be  taken  by  the  Society-  on  the  question  of 
Fuel  Economy."  I  trust  therefore  that  the  matter 
is  now  in  train. 

2.  The  situation  is  daily  becoming  more  and 
more  serious.  On  general  grounds  of  economy, 
we  must  desire  to  utUise  our  Fuel  supplies  hence- 
forth in  as  complete  and  provident  a  manner  as 
possible — individual  users  are  sure  to  move  in  this 
direction  but  there  are  many  ways  in  which  success 
can  only  be  achieved  if  concerted  and  pubUc  action 
be  taken.  The  organisation  of  power  schemes  in 
important  industrial  areas  is  probably  one  of  the  first 
subjects  to  be  considered  :  fortunately  considerable 
experience  in  this  direction  has  already  been 
gained,  especiallj-  on  the  N.E.  coast,  which  can 
be  appUed  usefully  without  loss  of  time. 

3.  At  the  moment,  not  only  is  coal  dear  beyond 
all  expectation  and  procurable  with  difficulty 
hut  we  are  in  face  of  an  absolute  shortage  of 
Uquid  fuel  for  internal  combustion  engines  and 
of  a  shortage  of  the  dyestuffs  that  are  made  from 
various  products  of  tlie  destructive  distillation  of 
coal,  in  the  latter  case,  partly  because  of  a  lack  of 
raw  material.  It  is  clear  that  it  would  be 
advantageous  to  carbonise  far  lai^er  quantities 
m  ovens  or  retorts  and  that  in  future  the 
utilisation  of  coal  will  have  to  be  considered  not 
only  from  the  point  of  view  of  securing  a 
maximum  output  of  heat  energy — it  should  not 
be  forgotten,  also  of  minimising  the  musances 
created  bv  the  emission  of  smoke  and  of  acid 
products— but  from  the  far  more  comprehensive 
point  of  view  that  coal  is  to  be  regarded,  not  merely 
as  a  source  of   energj-  but  as  the  raw  material 
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from  which  both  liquid  fue>  and  the  primary 
materials  roquirod  by  the  dyestuft'  industry  ;md 
otlier  branches  of  organic  chemical  industry  are 
derived — not  foi-itettins;  the  hiiih  explosives  which 
are  pkij-ing  so  dominant  a  jwirt  in  the  present  war  ; 
also  as  the  pote'iitial  source  of  vast  quantities  of 
ammoma.  invaluable  ;is  a  cereal  mauure,  as  ^veU 
as  of  not  a  little  sulphur. 

It  is  certain  that  we  have  little  moral  riglit  to  use 
coal  simply  and  dii-ectly  as  fuel  :  fi\im  this  point 
of  view,  should  we  not  memorialise  Government  at 
once  to  foreshadow  legislation  prohibiting  the  use 
of  raw  coal,  as  a  fuel,  at  no  distant  date?  I  am 
told  that  the  use  of  raw  coal  was  stopped  in 
Germany  at  an  early  period  of  the  war. 

4.  Only  enthusiasts  will  think  of  electricity  and 
gaseous  fuel  as  the  sole  sources  of  heat  enei^y  ;  the 
siiue  will  contmue  to  regard  solid  fuel  as  requisite 
for  domestic  and  manufactiu-ing  pui-poses — in  the 
latter  case,  at  least  as  a  material  to  be  gasified 
locally.  From  this  point  of  view,  soft  coke  is 
necessarily  to  be  reganled  as  the  si>Ud  fuel  of  the 
future  ;  yet  if  such  be  the  conclusion,  a  situation 
will  soon  be  ci-eated  that  must  not  be  overlooked. 
Obviously  if  gas  and  soft  coke  be  the  fuels  of  the 
future,  the  to\vn  gas  industry,  as  at  present 
conducts,  will  need  complete  reconstruction — 
the  gas  works  will  be  called  upon  to  produce  both 
gas  and  soft  coke  and  to  serve  as  the  primary 
source  of  fuel  supply  in  its  district ;  moreover, 
it  will  almost  necessiiiily  be  run  in  conjunction 
with  the  supply  of  electricity.  Already  the 
Brighton  Corporation  have  made  arrangements 
for  the  installation  of  a  coking  plant  alongside 
their  electrical  works,  the  gas  to  be  used  in  firing 
the  boilers  of  the  latter  ;  it  will  be  but  a  small 
departure  to  obtain  an  Act  forbidding  the  use  of 
raw  coal  in  the  distnct  which  will  make  the  soft 
coke  produced  of  special  value  to  the  town. 

3.  In  my  Xewca.stle  paper,  I  referred  to  the  pro- 
duction of  soft  coke  as  still  problematic  ;  I  was 
not  then  aware  what  had  been  done  to  Lmpiove 
Mr.  T.  Elwell  Parker's  process,  which  gave  a  coke 
«>f  unexceptionable  quality  though  on  far  too 
small  a  scale  to  be  practicable.  In  the  interval, 
a  gas  fired  fireclay  oven  has  been  devised  in  which 
coking  can  be  effected  on  a  satisfactory'  scale. 
I  am  infoi-med  that  in  Germany  ])robably  a  dozen 
such  plants  are  in  operation  which  have  been 
erected  since  the  war  began,  and  that  the  design  of 
these  is  based  upon  infoimation  derived  from  the 
experiments  made  in  this  country,-.  Similar  plant 
will  soon  be  in  operation  in  this  country-  near  Bams- 
ley,  in  the  centre  of  the  South  Yorkshire  Coal  Field  ; 
thLs  will  be  run  in  conjunction  with  an  electrical 
works  and  a  tar  dLstiUerj-.  Such  being  the  case, 
it  would  seem  that  the  experimental  stage  is 
past  and  that  all  that  is  required  is  inde- 
pendent study  by  competent  authority  of  the 
jjlants  referred  to  when  they  are  in  operation. 

6.  But  there  are  many  problems  connected  with 
the  economical  use  of  coal  which  must  he  fully 
inquired  into.  It  is  essential  that  both  the  fimds 
and  the  machinery  for  such  inqiu'ry  slmuld  be 
prodded  without  delay.  The  appointment  of  a 
central  National  Fuel  Board  to  initiate  a,nd  super- 
vise all  neceasary  inquiries  woidd  seem  to  be 
the  first  step  that  is  called  for  and  I  venture  to 
think  that  no  better  way  of  oljtaining  funds  can 
well  be  suggested  than  that  I  liave  already  pro- 
posed— i.e.  a  small  tax  on  all  coal  raised  in  the 
country.  I  hope  the  Society  will  be  prepared  to 
take  action  in  the  manner  suggested. 

D1SCU.SS10X. 

The  Pkesidext  said  that  Prof.  Armstrong  had 
put  hi.s  finger  on  a  very  weak  point,  namely,  that 
m.any  tons  of  coal  were  used  the  whole  of  the 
nitrogen  of  which  was  absolutely  wasted.  It 
was   very   difficult  to   foresee   the   universal   ase 


of  gas  or  electric  heating,  and,  in  the  intermediate 
stage,  some  form  of  soUd  fuel  might  be  used,  lluw 
was  that  to  be  olitained  ?  'I'he  break-down  in 
the  coalite  experiments  had  been  \  erj-  unfortunate 
in  many  respects.  The  fundamental  idea  of  Mr. 
Parker  was  to  carbonise  the  coal  in  small  cells, 
and  in  itself  ^\■as  an  admirable  one — but  wlien 
he  had  put  it  into  practice  he  was  liandicapi)ed 
by  the  fact  that  he  had  been  bi-ought  up  and 
trained  as  an  iiim-foumler  and  so  natm-ally  tiU'Ucd 
his  thoughts  to  making  his  cells  in  iron. 

Pr.  E.'  F.  Ahmstkoxg  urged  that  there  was  still 
a  great  deal  to  be  done  by  manufaclurei's  in 
econoniising  coal.  The  best  incentive  to  economy 
was  an  increase  in  prii-e,  and  from  that 
point  of  view  the  present  increase — disastrous  as 
it  was  to  many — was  a  great  incentive  to 
economy  in  the  future.  The  lirni  with  which  he 
was  connected  had  made  it  a  practice  for  nnny 
yeai-s  to  employ  a  highly  skilled  chemist  entirely 
to  look  after  their  fuel  and  water  supply,  and 
that  policj-  had  been  more  than  justifieil  by  results. 
It  was  a  policy  wortliy  of  being  imitated  very 
largely  in  British  industries,  not  so  much  chemical 
industries,  but  engineering  industries  in  ])arti(iilar. 
and  by  many  othei-s  of  our  great  industries.  He 
mentioned  a  case  of  one  fiim  who  had  benefited 
greatly  liy  the  installation  of  a  CO,  recorder. 
It  was  only  the  largest  fiims  who  could  alTonl 
to  have  an  expert  for  themselves,  but  it  might  be 
possible  for  half-a-dozen  firms  in  a  neighbourhood 
mutually  to  engage  an  expert  to  look  after  their 
fuel  and  «ater  problems,  by  which  he  was  sure 
great  econonay  might  be  effected. 

^Ir.  R.  H.'  Claytox  said  that  in  Manchester 
quite  recently  they  had  obtained  statistics  as  to 
what  the  losses  due  to  smoke  amounted  to  ;  they 
were  so  large  that  he  thought  lie  was  quite  justified 
in  the  view  that  the  smoke  problem  was  the  most 
important  of  all  fuel  questions.  The  question  of 
fuel  economy  in  cities  could  l)est  be  dealt  with  i>y 
each  city  itself,  and  each  cori^oration  should  have 
a  Comnaittee  to  deal  with  the  heating  of  the  house 
and  the  combustion  of  fuel,  which  was,  to  his 
mind,  of  as  much  importance  as  looking  after 
the  sanitary*  arrangements.  Each  city  could 
work  on  a  system  of  heating  or  several  systems  of 
heating.  If  in  every  town  a  department  were 
established  as  suggested,  he  was  sure  thai 
systems  of  heating  would  I)e  evolved  whicli  would 
give  far  better  results  than  any  legislation  sug- 
gested by  Professor  Armstrong. 

Mr.  A.  >I.A.cDoNAr.D  asked  how  the  ash  in  soft 
coke  \\as  to  be  got  rid  of.  In  Glasgow  they  had 
been  deeply  interested  in  clearing  the  smoke  from 
the  atmosphere,  and  one  meml>er  of  the  Council 
was  experimenting  with  a  view  to  producing  a 
coke  which  would  be  usefid  for  house  fires,  but 
he  had  fouml  that  it  contained  an  excessive , 
amount  of  ash  and  hail  low  heating  power.  The 
same  trouble  had  been  found  in  similar  fuel  pre- 
pared liy  a  small  works  in  London. 

Mr.  R.  MAci.AfRix  said  that  the  fuel  to  which 
Mr.  MacDonald  had  referred  was  made  from 
cannel  coal,  hence  the  large  percentage  of  ash. 
With  a  coking  coal  a  smokeless  fuel  containing: 
not  more  than  7  or  8%  of  a.sh  was  readily  obtained. 
The  chief  difficulty  he  had  experienced  in  the 
experiments  he  was  conducting  at  the  Glasgow 
Corporation's  Eleitricity  Station,  Port  Dunda.s, 
was  in  getting  a  fuel  that  would  not  spark.  The 
sparking  was  due  to  the  coke  dropping  while  red 
hot  into  water.  By  drying,  or  avoiding  quenching 
the  coke  in  water",  a  "satisfactory  smokeless  fuel 
was  obtained.  In  the  low  temperature  carbonisa- 
tion of  coal  by  his  process  very  satisfactory  yields 
of  oil  were  being  obtained.  The  oil  was  fairly 
fluid,  and  after  separation  of  a  resinous  portion 
would  l)e  suitable,  he  thought,  for  lubricating 
purposes  or  for  Diesel  engines.     The  oil  contained 
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jpactiially  no  benzene  nor  toluene,  as  was  to  be 

>xpecteil    in    a    low    temperature    process.     An 

inexpetted  re,sult.  however,  was  the  ahuost  entire 

ibsence  of  ilhiniinaiits  in  the  gas  made.     In  some 

•xperiments  the  coal  was  carbonised  by  a  current 

)t"  hot  water-uas,   without   any   external  heating, 

md  be  h.ul  found  that  llie  mixed  gas  given  otV 

rom  the  coal  in  this  \\ay  seldom  contained  more 

I  han  0-4  °,i   of   oleiines  ; "  had   the   coal  given  oft' 

'OOO  or  5000  cub.  ft.  of  gas  of  700  or  SOO  B.Th.U., 

I  he  olednes  should  have  amounted  to  fully  4%. 

n  other  low  temperature  processes  he  was  con- 

•incedthat  consiilerabledciompositiou  took  place, 

jiving  vise  to  the  iUumiJiant-i  jiresent  in  such  gas. 

I'ho  absence  of  iUuniinants  in  his  process  convinced 

lim  that  smokeless  fuel  would  l)e  manufactured 

lore  economically  in  electricity  stations  than  at 

as  works.     His  plant  was  in  two  parts.     When 

•orking  for  power  gas  and  smokeless  fuel,  air  and 

t«am  were  blown  into  one  chamber  where  they 

umed  tlie  fuel  ailded  to  a,sh  and,  the  gas  passed 

■Ota  this  chamber  into  a  se<ond  chamber,  which 

•as   practically    a    large    water   sealed    jsroducer, 

ID  ft.  high  by  about  S  ft.  diameter.     The  current 

1  hot  gas  completely  carbonised  the  coal  being 

dded  to  this  chamber.     The  smokeless  fviel  was 

pawn  out  at  the  bottom  through  a  \\ater  seal. 

1  this  plant  there  was  no  difficulty  in  carbonising 

oiformly  one  ton  of  coal  per  hour.     Tlie  gas  made 

I  both   chambers,    after   cooUng   and   scrubbing, 

I  as  available    for   gas    engine    running   or   boiler 

rinjt.     WTien    smokeless    fuel    was     not    desired 

le  fuel  could  be  burned  to  ash  in  both  chambers, 

id  gave  practically  the  same  yield  of  power  gas 

:  an  ordinary   producer,   but   the   quantity  and 

lality  of  the  oil  recovered  were  much  enhanced. 

51p  J.  G.  Roberts  said  that  in  the  pottery  trade 

!  did  not  think  there  was  a  plant  in  existence  using 

«s  firing  which  had  been  an  unqualified  success. 

ie  two  biggest  plants  that  he  knew  of  had  been 

■andoned.     For   pottery    firing   a   long   and   in- 

nsdy  hot  flame  was  needed,  and  good  coal  was 

qniried    to    get    that    flame.     Tlie    regenerative 

stem  of  heating  had  not  been  profitably  applied 

the  heating   of    pottery    and    the    expense   of 

Mirs  became  very  great. 

Mr,  W.  F.  REio'said  that  he  thought  the  pro- 
bition  of  the  use  of  solid  fuel  was  qiiite  inapractic- 
le  at  present.  Public  opinion  was  not  yet  ripe 
r  that.  They  must  first  try  to  educate  public 
inion  to  the  great  evils  and  probably  the  injury 
health  due  to  the  consumption  of  coal.  A  great 
al  had  been  done  in  reducing  the  amount  of 
loke  from  coal.  As  a  member  of  the  Council 
the  Coal  Smoke  Prevention  Association,  he  said 
at  they  were  quite  satisfied  with  the  progress 
»t  had  been  made  in  London  and  other  large 
'68 — especially  with  regard  to  the  elimination 
fogs  in  London.  The  use  of  more  gas  had  had 
??.  uifluence,  but  so  also  had  the  expression  of 
1  bhc  opinion  and  in  a  few  cases  the  action  taken 
iocal  authorities.  Dr.  Haldane  had  recently 
■uounced  the  opinion  that  the  particles  of 
jplton  contained  in  smoke  were  distinctly  benefi- 
hl  to  the  lungs  of  those  who  breathed  them,  and 
was  now  endeavouring  to  prove  that  it  was 
neticial  to  inhale  particles  of  carbon  to  prevent 
oerculosis.  His  own  belief  was  that  it  was  the 
f  substances  that  were  so  injurious. 
f'  I'l^'  ^^^'f'OPER  expressed  the  opinion  that 
;  troul>le  really  was  that  there  was  no  one  in 
mameiit  who  reaUy  understood  the  subject. 
"r.  J,  T.  DuNX  said  tliat  some  progress  would 
actaeveil  if  consumers  as  a  body  could  be 
^laded  that  it  would  pay  them  to  buv  coal 
a  calorific  basis.  Good  coal  was  high  in' price, 
.  with  ordinary  inferior  coals,  "the  price 
o  »  ft:  '^'''■^'  I'apidly,  so  that  it  did  not  pay 
^U  the  latter.  That  was  the  reason  whV 
*se  coals  were  not  in  many  instances  worked". 
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Sale  on  a  calorific  basis  would,  he  thought,  enable 
colliery  owners  to  work  those  at  present  un- 
worked  portions  of  the  seams  with  greater  pros- 
pects of  getting  some  remunerative  price. 
There  were  many  advantages  in  low  tem- 
perature carbonisation  processes,  but  it  was 
not  possible  to  have  all  the  advanfjigcs  at  once. 
In  the  ordinary  proi-ess  of  gasworks,  a  very  small 
proportion  of  the  nitrogen  was  recovered,  but 
low  temperature  jirocesses,  where  tlie  solid  fuel 
produced  was  burnt  directly,  as  in  domestic 
grates,  recovered  a  smaller  proportion  still.  If, 
however,  the  solid  fuel  was  consumed  in  a  low 
temperature  g;is  producer,  a  greatly  increased 
yiekl  of  ammoiua  could  be  obtained. 

Mr.  W.  J.  Rees  agreed  that  the  purchase  or  sale 
of  coal  on  a  calorific  basis  would  be  advantageous. 
He  did  not  think  it  was  the  purchaser  but  the 
colliery  proprietor  who  .stood  in  the  way  in  that 
connection.  If  such  a  scheme  could  be  brouglit 
into  operation  snccessfuUy,  it  would  be  to  the 
mutual  benefit  both  of  the  colliery  owner  and  the 
user  of  the  coal. 

The  Pre-sidext  remarl^ed  that  the  origin  of 
Ilr.  Haldane's  experiments  was  that  he  had  found 
that  miners  as  a  class  were  particularly  free  from 
tuberculosis,  and,  having  regard  to  the  dusty 
conditions  in  whicli  they  were  working,  he  was  led 
to  believe  it  might  be  due  to  the  coal  dust.  The 
fog  question  was  more  important  still.  The  fog 
caused  the  rise  in  mortality,  and  the  discomfort, 
and  he  thought  that  most  of  the  troubles  arising 
froni  the  imperfect  combustion  of  coal  were  not 
due  to  "  smuts,"  but  to  the  products  of  distillation. 

Professor  Armstrong  in  reply,  said  that  he 
wished  to  make  it  clear  to  this  Society  that  it 
had  a  mission  which  it  coidd  fulfil.  There  was 
now  a  golden  opportunity  for  it  to  take  up  this 
subjectand  make  it  their  own.  They  .should  be  put  in 
a  position  to  approach  Parliament  on  the  sub  j  ec  t  and 
urge  our  views  upon  them.  The  whole  subject  must 
be  dealt  with  from  a  practical  point  of  view  and 
proved  by  results.  Great  credit  was  due  to  a 
man  like  Mr.  Elwell  Parker  for  conceiving  the  idea 
and  .spending  so  much  time  in  experiments  on 
a  subject  of  which  he  knew  nothing — that  was 
the  type  of  man  who  started  things  in  this  country ; 
but  some  concerted  ett'ort  should  now  be  made 
to  work  the  problems  out.  They  could  be 
worked  out  in  a  very  few  years,  he  was  sure. 
The  original  coalite  process  was  a  low  temperature 
process  conducted  in  such  a  way  that  the  products 
were  carried  ot^  immediately,  and  there  was 
practically  no  benzene  or  toluene  in  the  tar  but  a 
good  deal  of  carbolic  acid  of  much  higher  quality 
than  was  produced  in  any  other  way.  The  real 
source  of  benzene  in  those  processes  was  not  the 
tar  but  the  gas.  The  gas  produced  was  very 
rich  and  if  stripped  it  gave  a  satisfactory  amount 
of  benzene,  leaying  gas  of  a  high  calorific  value 
wliich  needed  dilution  to  be  used  for  ordinary 
steam-raising  purposes.  He  now  felt  liighly 
confident  that  the  work  had  been  taken  in  hand 
in  such  a  way  that  there  was  every  prospect  of 
good  results  being  attained.  His  own  view  was 
that  the  gas  indiistry  ought  to  take  the  matt^ 
very  seriously  into  consideration. 


RECENT  IMPROVEMENTS  IX  BY-PRODUCT 
COKE  OVEN  PRACTICE. 

BY    G.    P.    IJ.SHMAX,    D.SC,    F.I.C. 

It  must  be  said  at  once  that  since  the  intro- 
duction of  the  direct  processes  there  has  been 
no  great  change  in  coke  works  practice  in  this 
country. 

The  high  wages  paid  in  coke  works  have  led  to 
numerous  labour  saving  devices,  and  it  is  largely 
with  items  of  this  kind  that  the  present  notes 
are  concerned.     Most  of  these  appliances  have  been 
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in  use  in  odd  places  for  some  years.  What  may  be 
reffajxied  as  "  recent. "  however,  is  the  treiieral 
adoption  of  a  nvmiber  of  them  in  conjunction 
with  each  other  on  recent  plants. 

iJirt-  of  ovens. — The  most  important  advance 
on  these  Unes  is  uudoiibteiily  the  increasing  size 
of  ovens,  and  this  involves  some  special  pixsblems 
wliich  will  \\i\\c  to  be  f;u'ed  by  all  makers.  Since 
witlx  a  lariter  oven  any  jriven  output  of  coke  can 
be  obtained  in  fewer  operations  imnvased  cflicicncy 
certainly  lies  in  this  direction.  In  America  16-ton 
ovens  have  been  built  by  tlie  .Solvay  Co.  for  some 
tune.  These  ovens  are  built  of  a  silica  brick 
and  are  rim  at  a  very  high  temperature,  coking 
in  lt>  hours.  1  have  no  particulars  as  to  the  life 
of  them,  but  with  such  an  output  the  cost  of 
re-building  can  very  soon  be  made  up.  The 
largest  oven  working  in  England  to-day  is  the 
Col'in  at  Middlesbrough.  These  are  SlxOox 
II  metres.     The  72  ovens  make  3000  tons  of  coke 

Eer  week.  The  Solvay  Co.  liave  also  completed  a 
atterv  of  12-ton  ovens  in  England,  and  the 
Sunon'-Carves  Co.  have  a  battery  of  ll-ton 
ovens  ready  to  start.  Those  large  ovens,  besides 
being  cheaper  to  work,  involve  less  capital  outlay, 
and  the  quantity  of  inferior  coke  on  tops  or  ends 
is  proportionately  reduced.  I  am  informed  that 
in  Germany  an"  oven  3-5  metres  high  is  now 
working. 

Charging  apparatus. — Where  it  is  not  necessary 
to  compre.ss  coal  most  of  the  constructional 
Anns  are  adopting  levelling  machines  and  the 
electrically  driven  coal  loading  car.  This  is  a 
machine  consisting  of  a  steel  under-frame  carrying 
four  hoppers  which  contain  one  full  oven  charge. 
It  runs  along  the  oven  tops  on  rails  in  cliarge  of  one 
man.  and  by  its  means  the  whole  laborious  process 
of  tub-pushing,  which  requires  a  number  of  men, 
is  dispensed  with.  The  only  drawback  to  it  is 
that  it  means  the  collecting  main  being  on  one  edge 
of  the  battery. 

Coke  kandihtg. — There  is  now  commonly  some 
mechanical  arrangement  for  this  purpose.  The 
chief  varieties  are  : — 

( 1 )  The  inclined  car  disch.irging  into  elevated 
screens  fixed  or  shaking.  Tiiis  Ls  probably  the 
cheapest  way  to  load  coke,  but  it  is  sou\etlmes 
difficult  to  arrange  for  storage. 


which  the  coke  is  discharged  from  the  oven  ai 
quenched   by  a  series   of  sprays   fixed   over  tl 
table,  and  also  by  sprays  in  the  quem-hing  hot 
which  Is  part  of  the  car,  and  through  which  tl 
coke    passes    on    its    way    to    the    table.     Wh( 
iiuenching  is  complete  the  coke  is  discharged  OV' 
shaking  screens  into  railway  wagons.     The  balla 
and    breeze   are   caught   in   special   hoppers  a!:' 
forming  part  of  the  car,  and  the  mixture  is  eniptii 
at  intervals  into  separate  trucks.     A  useful  pla 
for  handUna  breeze  which  is  carried  down  by  t) 
queni-hing  water  has    been    put    np    by    Simo 
Carves  Ltd.  at  one  of  their  rc^cont  plants.     Tl 
consists  as  shown  in  the  sketch  of  a  small  telpli 
which    elevates    special    bogies    into    which    t 
breeze  is  filled  by  liand  and  carries  it  to  a  revoh  i 
screen.     On   arriving  at   the   screen   the   coke 
automatically  tipped  and  the  coke  passes  throuj 
the  screen  where  it  is  separated  into  three  sizes. 

(4)  The  enclosed  type  of  car  as  used  at  Vieri 
Gas  Works  (Koppers  Gas  Oven)  has  not  yet  bi 
seen  in  this  country.  This  is  an  enclosed  cham) 
running  on  rails,  carrying  its  own  motor  and  pun 
The  water  Ls  used  over  and  over  again,  tlie  pu; 
drawing  it  through  an  eight-inch  flexible  sucti 
pipe  from  a  trough  running  along  the  batti 
under  the  car. 

The  adaptation  of  ovens  to  the  supply  of  lighti 
gas  h.vs  been  extended,  but  so  far  not  neai 
.sufficiently.  The  heating  of  ovens  by  iiroduc 
or  blast  furnace  gas  can  be  done  quite  sat 
factordy.  and  yet  most  of  ovu'  plants  consume  th 
own  high-grade  gas.  many  of  them  taking  t 
wliole  of  it.  Regenerative  plants  are  still  a  sm. 
minority  in  this  country,  the  value  of  gas  a« 
by-product  not  being  even  yet  fully  recognised 

Economy  has  been  effected  in  manv  plants 
means  of  door-Ufting  winches  attachetl  to  I 
rams  and  coke  quenchers,  so  that  raising  a 
lowering  of  doors  is  carried  out  mechanical 
In  this  country  they  are  always  worked  from  1 
ram  motor,  but  American  practice  condemns  t 
and  works  them  from  an  independent  mot 
It  is  certainly  undesirable  to  multiply  clutili 
This  improvement  has  been  more  or  less  fori 
on  us  by  the  increasing  size  and  weight  of  do 
required  for  the  newer  and  larger  ovens.  'I 
Collin  plant   at   Middlesbrough   has   a    very   i 
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(2)  The  inclined  bench  and  coke  conveyor. 
It  is  tisually  a  tray  conveyor  which  rises  up  an 
incUne  at  the  end  of  the  battery  anrl  delivers  to 
the  screens.  CVjke  conveyors  are  improving  and 
are  becoming  more  popular  than  fonnerly. 

(3)  The  Goodall  Quenching  Car,  though  not 
common,  has  been  repeated  several  tim^s.  This 
consists    essentially    of    a    revolving    table    into 


arrangement  on  the  hearth  side,  the  travel  of  le 
quenching  hood  an<l  the  lifting  of  the  doors  ling 
done  by  a  special  electrically  driven  maclie 
operated  from  the  hearth  level. 

Mechanical  ascension-pipe  cleaners  have  t -d 
mtroduced  latelv  with  some  success,  and  also  le 
split  ascension-pipe.  The  latter  is  m  use " 
Consett.     The  pipe  is  jnade  in  two  halves  lo  i 
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tudinally,  the  halves  being  held  together  by  bolts 
passing  thi-ouph  lugs.  IHiige.s  and  pins  may  be 
used  on  one  side  uith  ailvantage.  The  faces  of 
course  have  to  be  niailiined,  but  a  narrow  fillet 
is  enough  for  the  joint.  \\hi'n  tlie  t\yo  sides  are 
separated  a  pipe  which  might  otherwise  take  all 
day  to  clean  is  done  in  a  few  minutes. 

High-speed  tiu-bo-exhaustcrs  are  now  very 
cominon  in  new  plants,  though  the  Otto  Company 
has  reverted  to  the  ilrum  type,  placing  it  before  the 
benzol  scrubbci's,  and  leaving  most  of  the  plant 
under  suction. 

With  regard  to  by-product  plant  it  cannot 
be  said  that  there  is  any  really  important  improve- 
ment to  record  for  the  last  few  years.  The  direct 
process  has  come  to  stay  and  the  ditYerent  varieties 
are  too  well  known  to  be  described  here.  There 
are  two  similar  semi-direct  processes,  however, 
which  have  just  started  working  in  England. 
Tliese  two  pvpcesses  are  both  working  successfully 
making  excellent  salt  and  an  account  must  be 
given  of  them,  not  because  they  are  better  than 
others,  but  because  they  are  newer.  They  are 
both  modified  3Iont-Cenis  processes,  one  run  by 
the  Semet  Solvay  Co.  (JIarr's  patent),  the  other 
by  the  CoUin  Co.  The  great  point  in  connection 
(rith  all  direct  and  semi-direct  processes  is  to 
»void  making  too  much  mother  liquor  and  it  is 
in  the  schemes  to  tliis  end  that  the  various  designs 
differ.  In  the  Solvay  process  benzol  is  extracted 
Erom  the  gas  before  the  ammonia.  In  this  way 
the  _  re-coohng  of  the  gas  after  the  saturator  is 
ivoided.  ^Vhateve^  the  drawbacks  of  such  a 
process  may  be,  and  none  appear  to  have  sho\vn 
themselves  yet,  it  is  certainly  a  saving  both  in 
capital  expenditure  and  in  cooling  water.  After 
eaving  the  benzol  sci-ubbers  at  20 — 25^  C.  the 
;;as  is  led  to  the  saturator,  receiving  on  its  way 
umnonia-steam  from  the  stiU  which  deals  with  the 
:ondensed  licjuor.  The  steam  on  coming  into 
H)ntact  with  the  gas  is  suddenly  cooled  down  to 
ui  equilibrium  temperature  of  about  45°  C.  and 
in  amount  of  water-fog  is  formed  which  if  carried 
>n  to  the  saturator  would  by  diluting  the  bath 
;end  to  prevent  the  crystallisation  of  salt  and 
Jroduce  too  much  motlier  liquor.  This  water 
'og  is  therefore  extracted  from  the  gas  by  passing 
t  through  a  special  separator  which  is  understood 
»  be  of  the  nature  of  a  Pelouze  tar-extractor, 
rhis  apparatus  drains  back  into  the  stiU  and  the 
;ases  satxu-ated  with  water,  but  no  longer  super- 
aturated,  pass  fonvard  to  the  acid  bath.  0\ving 
o  the  heat  liberated  iu  the  reaction  the  gas 
jamperature  at  the  bath  outlet  is  55^—60°  C. 
rhe  gas  is  still  saturated  and  when  it  Ls  considered 
hat  each  cubic  metre  raised  10'  C.  wiU  carrv 
way  63  grams  of  additional  water  it  is  obvious 
/hat  there  is  no  fear  of  excess  mother  Uquor.  In 
practice  water  is  added  to  the  bath  all  the  time, 
the  liquor  feeding  the  still  is  preheated  in  a  heat 
ixchanger  by  ■naste  liquor  coming  from  the  still. 

In  the  Collin  process  the  benzol  scrubbers 
»me  after  the  saturators  which  involves  re-coohng 
>t  the  gas.  The  method  of  drj-ing  the  gases  coming 
rom  the  still  is  also  different.  "The  vapour  from 
*e  still  can  join  the  gas  by  either  of  two  pipes  and 
he  amount  passing  each  wav  can  bo  regulated. 

Un  °^  ^^^  pipes  leads  straight  to  the  gas  main 
J'nile  on  the  other  is  a  Uquor  heater  wliich  serves  to 
try  the  ammonia-steam.  This  is  simplv  a 
'Tibular  heater  of  different  form  altogether  from 
■he  original  Mout-Cenis  heater  and  drver.  In  this 
"•ay  the  ammonia-steam  is  prevented"  from  super- 

k^  ^^  the  gas  ^vith  water  and  the  water  fog 
»-nich  IS  extracted  in  :\Iarr's  process  is  in  this  case 
Prevented  from  forming.  The  gas  temneratures 
we  practically  identical  in  the  two  processes  and 
n  each  the  rock-salt  difficulty  has  been  found  and 
Mercome.  Hot  water  evervnhere  is  the  cure  and 
4»e   process    admits    of    considerable    quantities 


being  used.  Also  it  is  well  to  have  a  lead  steam 
pipe  in  the  saturator  and  give  it  a  l)oil  up  once  a 
week.  In  addition  the  acid  should  be  i-un  in 
up  to  18%,  worked  down  to  S  or  0%  then  made 
up  again.  Continuous  working  at  one  acid  strength 
is  apt  to  lead  to  rock-salt. 

In  connection  \\  ith  the  direct  process  one  of  the 
problems  wliich  presents  itself  wliere  benzol  is 
recovered  is  the  removal  of  naphthalene  during 
the  cooUng  of  the  gas.  After  the  saturator 
direct  process  gas.  though  perfectly  free  from  tar, 
contains  anything  from  10  to  20  grams  of 
naphthalene  per  cubic  metre.  Its  temperature 
is  about  80^  C.  It  can  be  cooled  down  to  55  in 
tubular  coolei-s  in  the  ordinary  way,  Ijut  coolers 
after  that  rapidly  become  blocked  with  naphthalene. 
Three  methods  are  used  for  overcoming  this :  (1) 
Duplicate  plant  up  to  the  benzol  scrubliers,  one 
part  being  steamed  out  while  the  other  is  in  use. 
It  is  desirable  to  duphcate  even  the  gas  main  to  the 
scrubbers  and  to  keep  it  as  short  as  possible  and 
give  it  plent}-  of  size  as  it  is  always  liable  to  block. 

(2)  The  Otto  method  of  direct  cooUng  in  a  tower 
by  contact  water  sprays.  The  quantitj'  of  water 
required  is  very  considerable,  but  where  this  is 
available  the  contact  method  is  the  simplest  and 
best.  The  naphthalene  is  washed  down  in  granular 
form  and  may  be  skimmed  oft'  the  ■skater  as  it 
flows  through  troughs. 

(3)  Simon  Carves,  Ltd.  have  patented  a  process 
wliich  consists  in  spraying  the  gases  with  creosote 
oil  which  dissolves  tlie  naphthalene  and  the  oil 
when  saturated  is  pumped  into  crystaUising 
pans  from  which  the  hquid  oil  is  subsequently 
run  off  and  used  again.  The  circulating  oil 
naturally  mixes  with  the  condensings  from  the 
gas  and  the  complete  and  continuous  separation 
of  the  oil  and  water  in  special  tanks  is  part  of  the 
process.  In  warm  weather  the  naphthalene  does 
not  separate  very  ^^•ell,  but  the  process  is  quite 
effective. 

For  the  rest  our  recent  changes  are  but  small 
matters  and  may  be  summed  up  very  shortly. 

Ammonimii  chloride,  ^^'here  the  coal  contains 
sodium  cldoi'ide  a  good  deal  of  the  ammonia  can  be 
recovered  as  ammonium  chloride :  sometimes  30  % 
of  the  salt  made  can  be  got  as  chloride.  The  direct 
process  lends  itself  well  to  the  recovery  of 
ammonia  in  this  form  as  in  the  washing  of  the 
gases  with  hot  hquor  the  chloride  is  extracted. 
A  saturated  .solution  is  obtained  which  is 
evaporated  to  obtain  a  crude  salt.  The  salt,  a 
fair  colour  at  first,  soon  turns  black.  It  has  been 
found  that  if  the  dark  salt  is  heated  for  some  time 
to  a  temperature  just  short  of  volatihzation  and 
redissolved  in  water,  the  carbonaceous  matter  is 
rendered  insoluble  and  after  settUng  and  filtering 
a  clear  hquid  is  obtained  from  which  a  permanently 
white  salt  is  produced  by  evapora-tion.  This 
method  h.as  also  been  patented  by  Simon  Carves, 
Ltd.,  but  I  hear  there  is  now  another  process  in 
which  the  same  result  is  produced  in  one 
evaporation. 

JVaiikthalene. 

ilr.  Middleton,  of  Consett,  has  rigged  up  a  useful 
little  subliming  plant,  a  short  description  of  which 
may  interest  some  who  have  stocks  of  dirty 
naphthalene.  It  consists  simply  of  two  old 
Lancashire  boiler  tubes,  3'  diam.  A  bridge  is 
built  in  the  usual  position,  and  a  few  coils  of  steam 
pipe  laid  in  the  furnace  area,  serve  to  volatUise 
the  naphthalene  which  sublimes  over  into  the 
rest  of  the  tube  and  nearlv  fills  it  up.  A  small 
outlet  is  left  at  the  other  end  for  observation. 
After  first  sublimation  the  naphthalene  is  slightly 
yoUow,  but  on  re-subliming  a  pure  white  product 
is  obtained.     Xo  hve  steam  is  used. 

The  number  of  by-products  manufactured  at 
coke  works  is  being  extended.  Carbohc  and  cresylic 
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acids  fuid  pure  uaphtltaleue  are  made  at  one 
plant  in  IJiu'iiaiu.  Pure  iH'uzeue  and  pui-c  toluene 
are  maile  at  certain  places.  l>nt  most  loke  works 
reJineries  go  no  fiu-ther  than  "  Government  benzol  " 
and  toluol  containing  7o  ^\,  toluene.  Moi-e  pure 
products  ouclit  to  be  mjinufactured.  Pyridine 
16  still  wasted  on  all  coke  works.     Also  cyanogen. 

Briquettes. 

The  making  of  coke  ballast  into  briquettes  is  A 
usefid  line,  plant  for  which  is  to  be  started  at  Crook, 
Durham.     'i°o  ot  pitch  and  3%  tar  are  to  be  used. 

Pitch  cokiitg. 

This  has  been  tried  at  several  plants  with  varj^ng 
success.  Some  have  used  7  or  8 "„  of  pit<h  "and 
taken  no  harm,  while  others  find  the  ovens  stick 
if  only  2  or  S^o  is  ustnl.  Evidently  one  should 
proceed  cautiously  in  this  matter  when  experi- 
menting, the  result  appears  to  depend  on  the 
nattire  of  the  coal. 

Dry  cleaning. 
Another  interesting  point  is  the  "  dry  cleaner  " 
in  use  at  New  Brancepeth.  It  is  foimd  tliat  dry 
coal  -when  crushed  In  an  ordinary  bar  type  dis- 
integrator may  he  divided  into  two  qualities  by 
means  of  a  riddle.  The  cruslied  coal  is  passed 
through  a  screen  with  {i'  holes.  Coal  passing 
through  will  contain  (i%  ash  wliile  the  coarser 
part  contains  30  or  40 "q.  This  is  returned  to  the 
washer. 

Iximpblark. 

This  is  made  from  surplus  gas  at  a  certain  plant, 
but  the  exact  method  is  kept  a  fairly  close  secret. 
It  is  understood  that  a  number  of  gas  jets  burn 
under  a  revolving  plate,  and  the  deposited  carbon 
is  scraped  off. 

The  time  allowed   for  the  preparation   of   this 
paper     has     been     verj-     short,    and     much    has 
been   omitted.     It      must      be      confessed      that 
progress  on  the  chemical  side  is  very  scanty,  and    '. 
this  is  not  surprising,  seeing  that  the  industry  has 
no  research  laboratory  in  the  whole  country-.     It  is 
utdikely  that  we  can  go  on  making  the  same  pro- 
ducts indefinitely.  Already  we  waste  several  sub- 
stances: there  are  others  which  might  be  made  if    ; 
it   could   be   done   cheaply   enough.     In  tlie  past 
we  have  depended  on  Germany  for  our  progress, 
and  it  is  up  to  the  owners  of  coke  ovens  U)  see    i 
we  do  not  have  to  do  so  in  future.  ' 

I  am  very  much  indebted  to  numerous  friends,    '. 
who  have  sent  in  particulars  and  suggestions  for 
these  notes. 

Discussion. 
Tlie  Phesident  explained  that  o\\Tng  to  the 
difficulty  of  export  large  quantities  of  pitch  were 
Ijing  in  the  yards  of  the  various  tar  distillers. 
Some  relief  was  being  obtained  by  mixing  it 
with  the  coal  and  re-dLstiUing  it.  The  ash  of  coke 
produced  from  the  carbonising  of  pitch  was  very 
low  JTideed,  .so  much  so  that  the  clinkering  and 
attention  that  the  fires  required  were  very  much  i 
reduced.  "  I 

^  Mr.   G.   S.   CooPEK   mentioned   that  the  Ebbw   ' 
Vale    Company    had    one    himdred    11-ton    ovens 
using  a  quick  Imming  coal  and  for  some  time  had 
produced  from  .5000  to  0000  tons  of  coke  per  week. 
The  adaptation  of  ovens  to  the  supply  of  hghting 
gas  had  not  developed  to  a  very  large  extent  in 
this    countrj-.     There    were    only    two    places    of    , 
any    importance    using    coke    ovens    for    making 
lighting  gas.      In  Middlesbrough  the   scheme  had 
been  a   very   great  success ;     they  were  aide    to    ' 
keep  the  price  of  gas  at  pre-war  level,  and  also 
to  make    a  very    considerable    profit.     ITie  other   i 
instance    was    Ijceds.     An    enfirmous    amount    of   | 
gas  had   been   wasted   in   the   past  in   coke-oven   | 


plant ;  if  the  gas  were  used  in  gas  engines  it  would 
give  proliably  two  or  three  times  as  much  powet 
as  by  using  it  under  steam  boilers.  In  Germany 
jwrticidarly  there  had  been  a  good  deal  of  oo- 
oijcration  between  the  iron  and  steel  industries 
and  the  coal  indu.sl  ries.  and  it  was  owing  to  that 
co-operatiun  that  they  were  al>lc  to  carry  on 
certain  sections  of  their  work  at  such  higli  profits. 
.\t  the  Birmingham  Corporation  Gas  Works  a 
battery  of  coke  ovens  was  used  to  supply  the  town 
gas,  and  the  ovens  were  heatetl  by  means  of  gu 
made  in  Moud  producei-s.  Dr.  "  Llslunan  h«d 
said  with  regard  to  the  Otto  Company  tliat  high 
speed  turbo-exhausters  ^^•ere  now  very  conunon 
in  new  plants,  although  the  Otto  Company  Iiad 
reverted  to  the  drum  type,  placing  it  l)cfoi-c  the 
benzol  scrubbers,  and  leavuig  most  of  the  plant 
under  suction.  The  general  practice  was  to  work 
the  plant  under  pressure,  and  he  had  heard  of  two 
instances  lately  where  there  had  been  serioun 
explosions  in  plant  worked  on  suction.  Que  o( 
tjie  advantages  of  the  direct  recovery  process  wa^ 
the  economy  of  heating,  and  the  original  semi 
direct  pr<.)cess  on  which  all  others  were  more  or  les- 
based  had  one  point  which  had  not  been  adopted 
in  other  processes — the  gas  was  first  cooletl 
and  then  heated  again.  That  gave  an  imsiiturated 
gas,  permitthig  the  free  use  of  water  to  get  over 
the  rock  salt  difficulty.  The  naphthalene  trouble 
was  also  at  once  eliminated. 

^Ir.  H.  L.  Tebby  asked  whether  the  lampblack 
was  equal  m  its  general  physical  characteristic* 
to  the  lampblack  that  came  from  the  Unitt^l 
.States. 

Dr.  LiSHMAN  rephed  that  niost  of  the  new 
plants  were  working  under  suction  without  ar.\ 
trouble.  The  advantage  of  working  under  suction 
was  that  it  was  possible  to  luse  the  slow  speed 
exhauster,  which  required  less  power. 

In  reply  to  a  question,  the  President  said  it 
was  difficult  to  say  why  gas  from  by-product  ovcau- 
was  not  more  largely  used  in  the  gas  world.  It 
probably  arose  from  the  fact  that  the  large  pro- 
ducers of  gas  were  not  in  close  proximity  to  tuuse 
using  coke.  It  had  been  proposed  to  get  over 
that  by  piping  the  gas.  but  there  were  dilficulUe!: 
in  that  connection  tliat  had  not  so  tar  been  over- 
come. The  gas  supply  in  Middlesbrough  was 
in  the  hands  of  tlie  Corporation,  and  they  had 
entered  mto  a  contract  with  large  producers  of 
gas  in  the  coke  ovens  in  the  neighbourhood. 
The  scheme  had  been  extremely  successful.  In 
Germany  several  groups  of  towns  in  the  neighboiu- 
hood  of  coke  oyens  were  suppUed  with  gas  froui 
them.  The  difficulty  here  was  that  the  laret 
producers  of  furnace  coke  were  not  suiliciently 
near  the  towns  to  make  the  process  attractive, 
but  there  was  also  the  other  more  or  less  technical 
difficulty  that  arose  in  the  case  of  Middlesbrough, 
namely,  tliat  they  were  under  an  obligation  U> 
maintain  a  continuous  supply  of  gas  throughout 
the  whole  town,  while  they  had  taken  ujxm  them 
selves  tlie  responsibiUty  of  transferring  that 
responsil)Uity  to  a  private  firm,  the  firm  owninji 
the  coke  ovens.  But  in  that  case  they  relied  or, 
the  fact  that  they  had  a  water-gas  plant  wliicli 
they  coidd  bring  into  use  fairly  rapidly. 


WASTE    IN    COAL    PRODUCTION. 

BY    HENRY   LOUIS. 

At  a  time  when  the  .'.■ubject  of  fuel  economy  »■ 
being  brought  so  prominently  liefore  our  notice 
it  is  important  to  have  before" our  eyes  a  complete 
review  of  efi'h  and  every  operation  connects 
with  coal  in  which  waste"  occurs,  and  in  whicl 
therefore  the  introducti<m  of  more  econonuca 
methods  Ls  at  a!iy  rate  possible.  The  waste  »iu 
losses  connected  ilirectlv  with  the  getting  of  coa 
are  by  no  means  the  least  of  the  various  forms  o 
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loss,  and  I  propcie  in  (he  present  paper  to  lay 
before  you  a  liricf  aciouiit  of  some  of  the  piincipal 
form-=  ill  whiih  sm  h  wnstr  on  uis.  A  cfeai"  lOii- 
ception  of  the  ualiire  of  such  lo.sses  is  obviously 
the  first  step  towards  their  avoidikiiee. 

Tlie  ooal  output  tor  UMH  is  given  by  the  Homo 
Office  as  nearly  2S7J  millions  of  tons,  and  it  is 
important  to  not<i  in  the  first  instance  how  much 
of  this  total  output  is  actually  available  for  use 
br  the  nation  at  large,  and  in  the  second  place 
how  much  other  coal  has  been  sacriticed  in  order 
to  obtain  this  output.  I'ul  in  somewhat  ilift'erent 
words,  the  first  iianed  portion  of  the  investigation 
refers  essentially  to  the  saving  that  could  be 
effected  above  ground  in  dealing  with  the  coal 
aft*r  it  had  been  brought  to  bank,  and  the  latter 
to  the  saving  that  might  be  ellected  in  the  under- 
ground operations  of  the  colliery. 

Fi-om  the  total  output  of  coal  there  is  first  of  all 
to  be  deducted  the  coal  used  in  wliat  is  generally 
spoken  of  as  colUery  consumption.  Obviously  a 
certain  proportion  of  the  coal  raised  in  the 
country  is  consumed  in  raising  it ;  in  some 
districts,  some  or  all  of  the  colliers  are  supphed 
with  free  coal,  which  is  sometimes  included  under 
the  head  of  colliery  consumption.  This  is  however 
not  a  correct  way  of  looking  at  the  matter,  because 
the  coal  thus  supplied  to  the  men  should  be  looked 
upon  as  being  a  portion  of  their  wages  paitl  in 
kind  instead  of  in  cash,  and  hence  this  coal  is  sold 
or  given  in  place  of  money,  and  shoidd  not  be 
included  in  colUery  constrmptiou  properly  so-called. 
The  only  objection  to  the  practice  of  giving  free 
coal,  at  any  rate  from  the  standpoint  of  the  present 
discu-isiou,  is  that  such  coal  is  apt  to  be,  and  as  a 
rule  is  used  very  wiistefully.  and  that  if  the  men 
had  to  buy  the  coal  and  pay  for  it,  more  economy 
would  be  observed,  and  a  considerably  smaller 
quantity  of  coal  be  made  to  answer  the  purpose. 

Colliery  consumption  properly  speaking  should 
be  restricted  to  mran  the  coal  used  in  generating 
the  power  necessary  to  work  the  colliery.  It 
would  not  be  difficult  to  arrixe  at  the  amount  thus 
consumed  ;  all  well  managed  collieries  keep  a 
careful  record  of  their  own  consuniption.  and  in 
some  districts  attempts  have  been  made  to  obtain 
approximate  statistics  for  the  entire  district. 
It  would  however  need  a  proper  inciviiry  backed 
by  due  authority  to  obtain  figures  for  the  country 
as  a  whole,  because  it  is  precisely  those  collieries 
where  the  consumption  is  greatest  that  wUl  be  the 
lea,st  wilUng  to  supply  such  figures.  A  certain 
amount  of  difliculty  may  arke  from  the  fait 
that  the  coal  thu^  used  is  of  inferior  qualitv, 
and  not  infrequently  unsaleable.  Within  late 
years  etTorts  to  use  inferior  coal  have  been 
multiplied,  and  in  many  cases  have  been  attended 
with  marked  success  ;  I  know  cases  where  the 
whole  of  the  power  required  to  work  a  colliery  is 
now  being  obtained  from  material  which  a  "few 
y^rs  ago  was  thrown  on  to  the  waste  tip,  and 
the  U5e  of  inferior  coal  in  gas  producers  is  con- 
tributing to  the  extended  employment  of  such 
material.  There  is  still,  however,  too  great  a 
tendency  amongst  coUiery  managers  to  consider 
that  if  power  is  generated  froni  an  unsaleable 
fnaterial.  there  is  but  little  need  to  exercise  economy 
m  its  con>umption.  Such  a  view  is  one  that 
should  not  l)e  allowed  to  obtain,  and  it  has  oidv 
insen  owing  to  the  fact  that  the  caloiitic  value 
pi  the  fuel  consumed  is  too  often  disregarded  and 
Its  money  value  alone  Is  taken  into  account.  It 
laturally  happens  that  many  collieries  are  so 
ntuated  that  they  necessarily'  produce  a  certain 
unouut  of  impure  and  dirty  coal,  the  money 
••atue  of  which  is  less  than  the  cost  of  marketing 
t,  and  the  assumption  is  often  made  that  such 
•oal  IS  therefore  w  orthless  ;  that  it  has  however 
I  \ery  defimte  value  as  a  fuel  is  shewn  only  too 
ouclusively  and  too  unpleasantly  by  the  burning 


pit  heaps  that  may  be  seen  in  any  coUiery  district. 
Definite  information  as  to  tlu^  quantity  of  coal 
liurnt  for  colliery  consumi)tion  Is  not  obtainable, 
<ind  a.  very  rough  guess  is  all  that  is  possible  at 
present.  From  m>-  own  observations  1  am 
inclined  to  think  that  the  colliery  consmnption 
of  the  country  is  somewhat  of  the  order  of  7% 
of  the  output,  or  say  about  20  millions  of  tons. 
It  is  evideid.  tluit  if  groups  of  collieries  would 
combine  to  ereit  central  gas  producer  plants, 
u-iing  low-grale  coals,  from  which  power  could  be 
di-itributed  to  the  various  pits  within  a  reasonable 
radius,  the  saving  that  could  be  effected  lioth  by 
the  utilisation  of  the  by-products  and  by  the  sub- 
stitution of  inferior  for  bett«r-class  coal  in  the 
generation  of  power,  would  amount  to  a  very  largo 
annual  sum. 

In  many  districts  vast  qu.intities  of  fine  coal 
dusti  accmnulate  in  the  screening  plants  and  lie 
there  until  periodically,  when  the  nuisance  becomes 
too  great,  they  are  cleaned  out  and  the  dust  thrown 
away.  I  have  been  in  collierj^  heapsteads  iu 
.South  \\'ales  where  the  dust  was  literally  ankle 
deep.  Su  h  coal  dust  is  in  many  cases  qiiite  fine 
enough  to  be  used  direct  for  firing  boUei's  or 
furnaces,  and  is  well  adapted  for  this  purpose  ; 
it  could  be  readily  and  cheaply  cleaned  and  graded 
by  the  use  of  some  form  of  ijnetimatic  dressing 
machinery,  such  as  has  been  ercctetl  in  several  of 
the  Westphalian  Collieries.  Nothing  of  the  kind 
has  been  attempted,  as  far  as  I  know,  in  this 
country,  and  this  valuable  article  continues  to 
be  thrown  away.  Here  again  is  a  source  of 
economy  which  in  some  parts  of  the  covmtry 
would  be  decidedly  important. 

Turning  next  to  the  underground  operations, 
the  waste  of  coal  in  the  pit  may  be  considered 
under  two  heads,  namely  more  or  less  accidental 
and  more  or  less  deliberate.  It  is  practically 
impossible  to  win  the  whole  of  the  coal  in  any 
seam  ;  some  is  always  lost,  owing  to  the  waste 
in  undercutting,  the  crushing  of  ends  and  oif 
odd  portions  of  pillars,  and  the  leaving  of  barriers 
and  shaft  pillars.  The  intention  is  always  that 
a  shaft  pillar  shall  be  robbed  when  the  rest  of 
the  pit  has  been  worked  out.  but  it  frequently 
happens  that  by  the  time  that  the  latter  occurs, 
much  of  the  coal  in  the  shaft  pillar  is  so  crushed 
that  it  cannot  be  won.  As  regards  harriers 
they  are  in  part  left  deliberately,  whilst  in  other 
cases  the  intention  is  ultimately  to  win  them  as 
far  as  possible,  though  here  again  this  cannot 
always  be  accomplished.  The  waste  in  under- 
cutting is  being  gi'a dually  decreased  by  the  use  of 
coal-cutting  machines  instead  of  undercutting 
l>y  hand,  owing  to  the  fact  that  the  machine 
makes  a  much  narrower  cut  than  is  possible  with 
the  pick,  and  is  often  able  to  undercut  in  clay, 
where  the  hewer  would  have  to  out  in  coal, 
^lore  might  no  doubt  be  done  in  the  substitu- 
tion of  machines  for  hand-laljour,  but  the  subject 
is  a  difficult  and  a  complex  one,  and  I  do  not 
intend  to  suggest  that  the  indiscriminate  use 
of  coal-cutting  machines  is  in  all  cases  to  be 
recommended.  Nevertheless  it  ought  not  to  be 
forgotten  that  our  coal  reserves  are  a  national 
asset,  and  that  the  interests  of  the  nation  at  large 
should  receive  some  consideration  as  well  as  the 
immediate  profit  that  the  colliery  owners  draw 
from  their  operations. 

The  crushing  and  loss  of  some  portions  of  the 
seam  a-e  almost  inevitable  on  any  system  of 
working  ;  su  h  loss  is  no  doubt  less  when  the 
coal  is  xxorked  bv  longwall  than  by  bord-and- 
pillai-,  but  here  again  the  best  system  of  working 
any  given  seam  does  not  depend  upon  this  con- 
sideration alone,  though  I  would  urge  that  the 
national  aspect  is  too  often  entirely  neglected. 
Upon  the  whole  there  is  no  doubt  that  the  use  of 
the  longwall  method  is  extending,  and  that  loss 
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in  working  is  docidodly  loss  than  it  was,  say  50 
years  nj:o,  and  thert"  is  every  ivason  to  hope  that 
still  further  improvements  in  this  respevt  may  bo 
looktd  for.  Improved  methods  of  stowage,  siioh 
as  the  well  known  hydraulie  methods,  may  also 
be  helpful  in  this  matter.  An  important  I'aet 
to  be  borne  in  mind  is  that  a  eolliery  is  after  all 
not  a  plulanthi-opie  institution,  and  that  no 
colliery  manager  is  sioing  to  extract  ;-mall  remnants 
of  eoai  pillars  when  the  cost  of  doin>;  so  is  fireater 
than  the  cash  value  of  thecoal,  and  fiu-ther  that  his 
costs  depend  laively  upon  the  prices  of  pit  timber, 
beeau>e  the  nmoval  of  .such  ^lnall  ijortions  of 
coal  us  rai-ely  possible  except  by  the  lavi^-h  use  of 
pit-pi-ops.  That  the  price  of  these  hiis  risen 
lately  to  formidable  lisim-es  is  well  known,  the 
main  reason  beiiif;  that  for  many  years  afl'oresta- 
tion  has  been  wholly  neglected  in  this  country. 
What  little  has  been  done  has  been  due  to  the 
enterprise  of  a  few  individuals,  and  it  is  impossible 
to  acquit  of  blame  in  this  respect  some  semi- 
public  bodies,  such  as  the  Ecclesiastical  Com- 
missioneis,  who  hold  vast  areas  of  land.  They 
prefer  to  get  the  maximum  immediate  revenue 
out  of  their  lands,  say  liy  letting  thim  as  grouse 
moors,  instead  of  contenting  thtmselves  with  a 
lower  immediat*-  return,  and  planting  tunber, 
which  would  in  the  course  of  time  not  only  yield 
a  hanilsome  income  for  themselves,  hut  pro\e  an 
important  advantage  to  the  indusl rics  of  the  nation. 
The  need  for  cheap  timber  if  the  maximum 
output  is  to  be  obtained  from  a  given  area  of  coal 
may  not  at  firet  sight  be  very  obvious,  but  there  is 
nevertheless  a  very  close  connection  between  them. 
As  regards  the  leaving  of  barriei-s  between  adjoining 
properties,  tliis  has  in  the  past  been  a  very  serious 
source  of  loss,  and  is  still  to-day,  though  it  is  to 
some  extent  decreasing  owing  to  the  growing 
tendency  of  coUiery  companies  to  amalgamate, 
and  for  large  companies  to  absorb  .smaller  ones, 
so  that  ever  larger  areas  are  being  controlled  by  one 
interest  ;  even  so  there  is  room  for  much  improve- 
ment, ami  possibly  legislation  on  the  subject 
might  not  be  altogether  out  of  place.  I  hold  the 
view  that  although  coal  in  this  country'  Ijelongs 
rightfully  to  individuals,  it  constitutes  as  a  whole 
a  national  asset,  and  the  nation  is  entitled  to 
protect    itself   against   undue   waste.     As   to   the 

Eroportion  of  coal  that  Is  left  in  the  ground, 
ere  again  nothing  more  than  a  very  I'ough  guess 
is  pos.sible.  1  estimate  the  proportion  as  some- 
thing of  the  order  of  '>%  of  the  coal  existing  in  the 
seams,  so  that  the  total  C|uantity  is  foimidable 
enouiih.  It  may  be  as  well  to  poird  out  that  the 
coal  thus  left  in  the  ground,  cannot  be,  as  has 
sometimes  been  asserted,  looked  upon  as  a  reserve 
that  future  generations  may  be  glad  to  utilise. 
On  the  contrarj-,  coal  thus  left  behind  cannot  be 
won  aftenvard.s,  and  must  be  looked  upon  as 
irretrievably  lost  to  the  country. 

A  source  of  loss  that  may  properly  be  referred 
to  at  this  point  Is  that  due  to  "  gob-tires,"  that  is 
fires  undergi-ound  originating  in  tlu'  spontaneous 
ignition  of  small  <fial  left  lichiiid  in  llie  worked  out 
portions  or  goaf  of  the  (oal  seams  ;  .'-ui  h  fires  often 
spread  to  the  coal  seam  proper,  and  large  areas 
of  coal  have  thus  at  times  been  lost.  The  question 
of  the  best  means  of  preventing  such  goli-fires 
ia  now  attracting  much  attention,  and  t'xcellent 
work  upon  it  has  been  done  «-ithin  the  last  few 
years  in  the  Hc^search  I>aboratoiy  of  the  IJoncaster 
Coal-Owners.  It  ha-s  been  attacked  mainly  from 
the  standpoint  of  the  chemist,  the  object  being 
in  the  first  instance  to  find  out  what  are  the 
causes  and  conditions  that  favour  the  spontaneous 
ignition  of  coal,  and  in  this  way  to  airive  at  the 
proper  rimedy  to  be  applied.  There  arc  good 
grounds  for  saying  that  the  theory  of  the  subject 
is  beginning  to  be  well  understood,  and  that  the 
collierj-  manager  ought,  in  the  light  of  the  scientific 


infomiation  thus  given,  to  lie  able  to  keep  losses 
of  coal  due  to  goI)-fires  within  \ery  narrow  limits 
in  the  near  future. 

In  addition  to  coal  thus  accidentally  left  behind 
in  the  jiit,  there  are  many  cases  in  which  coal  is 
deliberately  left  behind  or  thrown  back  into  the 
goaf. 

In  many  parts  of  the  country  where  non-coking 
coal  is  pi-oduccd  all  .small  coal  is  left  underground 
on  the  plea  that  it  wonld  cost  more  to  bring  it 
out  than  it  woidd  fetch  in  the  market/  This  coal 
is  not  mere  dust,  for  in  many  cases  nut  i-oal  is 
sacriticed  in  this  way  ;  in  parts  of  Nottiiigliam- 
shire  1  have  seen  coal  loaded  iiudergrouiid  with 
a  fork  with  1  .1  inch  tines,  all  ( nal  under  H  inch 
being  thus  thrown  away.  It  nted  hardly  be  si»id 
that  this  coal  w.is  ([nite  .vs  good  from  the  point 
of  view  of  hi'at  iiro(hi(tion  as  the  coal  tliat  was 
sent  up  the  shaft  and  much  of  it  ccnild  have  been 
used  at  once  for  tiring  boilers,  Uow  much  coal 
is  lost  in  this  way  it  is  dilliiult  to  say,  bnt  these 
arc  cases  where  the  coal  thus  wasted  amounts 
to  over  20 °o  of  the  (>\it]nit.  The  sanie  is  also  trne 
of  many  parts  of  South  Wales. 

Again  there  are  m.iny  cases  where  only  the  better 
portions  of  the  scams  are  being  won,  the  rest 
of  the  coal  being  left  behind  and  lost,  simply 
because  it  is  of  somewhat  inferior  quality,  though 
it  is  as  ,1  matter  of  fact  quite  capable  of  being 
utihsed.  Take  for  example  a  statement  from 
the  .Mines  Keport  of  lOKI.  referring  to  the  Harnsley 
Sean\,  worked  at  a  number  of  mines  in  the  Don- 
caster  district  : — "  at  several  of  these  mines 
nearly  one-half  of  this  fine  seam  is  left  unworked, 
the  '  top-softs,'  about  4  feet  thick,  l)eing  left  to 
fall  in  the  goaf.  This  part  of  the  seam  Is  not  of 
such  high  quality  as  the  better  portion,  and  that 
is  the  chief  reason  for  it  being  left^  unworked. 
To  lose  practically  10  °o  of  this  seam  is 
also  a  national  loss."  A  number  of  analyses  of  the 
Barnsley  Hard  and  of  the  Barnsley  Softs  from  the 
Doncaster  district  have  recently  been  published 
in  some  of  the  papers  issued  by  the  JJoncaster 
Coal-Owners  Laboratory',  and  these  show 
practically  no  difierence  in  chimiial  composition. 
It  is  quite  certain  Diat  as  regards  calorific  value 
there  cannot  be  any  serious  ditference  betweeu 
the  two  classes  of  coal. 

In  the  Barnsley  district  proper,  a  certain  thick- 
nass  of  the  seam,  sometimes  anioiud  ing  here  to  more 
than  40  ",;,  of  the  whole,  the  "  Top-Softs  "  and  the 
"  Bags  "  as  the  upper  portion  is  locally  called, 
is  very  generally  left  liehind  in  the  goaf.  Apart 
from  its  softness,  it  is  a  good  coal  ;  a  sample 
recerdly  tested  in  my  laboratory  gave  a  calorific 
power  of  13,400  B.T.U.  and  :$-8%  of  ash. 

In  Fifeshire  the  Great  Seam  C  feet  to  8  feet  thick 
consists  of  about  2  feet  of  Ironstone,  about  as 
m.uch  conunon  (  oaI.  and  then  about  ',i  feet  of  Cannel 
or  Parrot  coal.  1'be  latter  alone  is  worked,  all 
the  rest  of  this  fine  seam  being  left  behind  in  the 
goaf. 

In  I^narkshire  the  Ell  Coal,  about  0  feet  in 
thickness,  is  worked,  and  the  IJead  Coal,  about 
2  feet  in  tluckness,  left  behind  in  the  goaf.  | 

These  few  examples,  taken  somewhat  at  random, 
will  serve  to  exeini)Iify  the  nature  of  the  loss  of 
coal  that  is  here  discussed  ;  in  mo.st  cases  the  , 
coal  thus  left  behind  must  be  looked  upon  as 
totally  lost  ;  in  others  it  may  be  in  pait  recovered. 
'J'hus  .some  of  tlio  areas  in  lAnark.sliire  above 
ref  eneil  to  aio  now  being  worked  over  again,  with 
the  object  of  recovering  as  much  as  po.s.sible  of 
the  Head  Cwil  previously  rej(!cted,  but  obviously 
such  an  operation  caii  never  lie  a  very  satisfactory 
one.  In  many  districts  where  there  is  one 
particul.-irlv  good  or  especially  valualile  scam,  ' 
this  is  oft("-n  \\orked  out  before  aiiy  other  seamH 
are  touch(;d,  without  regard  to  the  fact  that 
such  workuig  damages  other  seams  less  valuable 
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to-day,  but  nevertheless  containing  coal  of  quite 
{^d  "qviality.  The  residt  of  this  damage  is  that 
«  certain  pi-oportion,  or  possibly  in  some  cases  the 
whole  of  these  other  scams  is  rendered  unworkable, 
.and  great  loss  of  coal  is  thus  brought  about. 

It  is  practically  impossible  to  present  any  figures 
•shewing  the  amount  of  coal  lost  to  the  nation  as 
^e  result  of  this  dcUberate  waste,  but  it  certainly 
Amounts  to  enormoxis  quantities  in  the  aggi-egate. 
It  is  not  easy  to  suggest  any  remedy  for  this  loss  ; 
some  authorities  favour  logi.slation,  and  the 
imposition  of  hea^n,-  taxes  upon  co<il  left  beliind 
has  been  suggested.  Tliis  can  hardly  )ie  looked 
upon  as  a  scientific  solution  of  the  pivblem.  and 
undoubtedly  a  better  remedy  would  be  the 
invention  or  the  elaboration  of  methods  of  utilising 
these  inferior  coals,  which  would  give  them  a 
value  sufficient  to  make  it  worth  the  wliile  of 
colliery  pi'oprietors  to  work  the  whole  of  their 
coal.  Some  of  these  difficulties  are  unquestion- 
ably connected  with  our  systems  of  mineral 
ownei-ship,  under  wliich  two  seams  within  the 
same  area  may  be  let  to  different  people,  each  of 
whom  works  for  his  own  interests  alone  regardless 
ot  the  interests  of  the  neighliour  above  or  below  1 
him.  The  importance  of  the  question  is  very 
great  and  it  undoubtedly  deserves  the  fullest 
possible  investigation  from  every  standpoint,  there  | 
being  pi^obably  no  portion  of  the  entire  subject 
of  coal  economy  that  promises  more  valuable 
results. 

I  msh  to  state  definitely  that  the' all  important 
question  of  safety  is  in  no  wise  involved  in  the 
considerations  here  submitted,  or  rather  that  the 
reform  of  most  of  the  soiu-ces  of  waste  that  I 
have  indicated  must  result  in  increased  safety  for  i 
the  coal  miner.  The  diminution  of  gob-flres  is 
obviously  a  case  ^in  pomt.  Again,  if  it  were 
jwssible  to  turn  to  good  account  the  accumulations 
of  fine  coal  dust,  which  constitutes  such  a  gi'ave  ( 
danger  in  most  ot  our  colheries  owing  to  the 
disastrous  explosions  to  which  it  may  give  rise, 
the  removal  ot  this  dust  from  the  worldngs  might 
readily  become  a  source  of  profit  mstead  of  a  loss 
as  at  present.  It  need  hardly  be  said  that  such 
coal  dust  could,  as  has  already  been  pointed  out, 
be  employed  directly  for  firing,  and  that  its  cleaning 
and  suliseiUK-nt  utilisation  should  present  no 
insoluble  difticulties.  The  coal  left  behind  in  the 
goaf  Is  naturally  also  a  source  of  danger  to  the 
coal  miner,  and  in  this  way  again  the  successfid 
utilisation  of  inferior  coal  would  contribute  to  the  i 
safety  of  our  collieries.  The  subject  of  safety 
is  o;ae  ot  such  supreme  importance,  that  I  have 
thought  it  advisable  to  rcfrr  speiially  to  the  fact 
that  decrease  in  the  present  waste  of  coal  woiild 
mean,  if  anything,  a  corresponding  diminution 
of  the  risks  to  wliich  the  coal  miner  is  exposed. 

My  object  in  suV)mitttng  this  paper  has  been  to 
bring  before  the  Society  some  information  as  to 
the  nature  and  magnitude  of  the  losses  involved 
in  the  getting  of  coal  as  an  integral  portion  of  the 
investigation  of  the  problem  of  fuel  economy, 
and  incidentally  to  point  out  that  although  these 
are  essentiaUj-  problems  for  the  mining  engineer,  , 
yet  it  is  highly  probable  that  the  assistance  of  the 
chemist  \vill  have  to  be  invoked  before  their 
complete  solution  is  arrived  at. 

In  conclusion.  I  should  like  to  direct  attention  ■ 
to  an  admirable  address  delivered  in  the  begimiing  \ 
of  this  year  before  the  Sec-ond  Pan-American 
Scientific  Congress  at  Washington  by  George  Otis 
Smith,  Director  of  the  United  States  Geological 
Survey,  upon  "  The  PuliUc  Infprest  in  Mineral 
Resources."  a  sentence  from  which  aptlv  sum- 
marises my  views  on  this  subject  :^'"  The  Govern- 
mental duty  to  the  mining  industry  first  of  all 
IS  to  promote  use  without  waste."  This  Ls  exactlv 
what  we  ought  aU  to  aim  at. 


Discussion. 

The  PnE.'siDENT  said  that  Professor  Louis  had 
given  a  very  vivid  liirtl's  eye,  %-iew  of  what  was 
happening  in  the  collieries  more  or  less  throughout 
the  country.  Tlie  magnitude  of  the  losses  that 
were  going  on  in  one  direction  only — that  is  in  the 
amount  of  fuel  used  by  the  coUicries — slio\\ed  how 
fundamentally  impoi-tant  the  coal  question  was, 
and  that  it  was  one  to  wliich  a  Society  concerned 
in  chemical  industry  should   give  attention. 

Professor  Ahmstrong  asked  if  there  was  not  a 
great  waste  of  pit  pwps  owing  to  the  fact  that  no 
precautions  were  taken  to  prevent  decay. 

The  President  then  quoted  fi-om  a  letter 
which  had  been  received  from  Mr.  Wallace  Thomey- 
croft,  as  follows  : — ■ 

"  Pi"ofessor  Louis  inadvertently  refers  to  the 
great  seam  as  being  in  Fifeshire,  whereas  it  is  one 
of  the  East  Lothian  seams  which  has  been  worked 
for  over  500  years.  L^nfortunately  the  Lanark- 
shire Ell  Coal  "is  rapidly  approaching  exhaustion. 
If  there  was  any  virgin  area  of  this  seam  6  feet 
thick,  I  do  not  tliink  there  would  be  very  much 
left  below  ground  nowadays. 

"  Twenty  years  ago  the  East  oi  Scotland  was  a 
great  offender  w^th  regard  to  small  coal  left  below- 
ground,  but  now  there  are  very  few  coUieries  at 
which  it  is  not  all  brought  to  the  surface,  washed, 
sized,  and  sold  as  nuts,  peas,  etc.,  lea^-ing  only 
the  gum — that  is  all  that  passes  through  about 
i  in.  mesh,  to  be  burned  at  the  colUeries  for  steam 
raising  purposes.  By  this  system  the  smaU  coal 
is  put  upon  the  market  and  its  calorific  value 
made  availal)le  in  a  very  convenient  form,  probably 
the  best  possible. 

"  I  do  not  think  there  is  any  district  where  this 
svstem  is  not  applicable,  and  if  that  be  so,  I  do 
not  quite  agree  with  Pi-ofc^sor  Louis  that  a  large 
sum  annuallv  could  be  saved  if  groups  of  coUieries 
combined  together  to  erect  by-product  gas  pro- 
ducer plants  from  which  the  power  produced 
would  be  distributed.  The  gas  producer  capable 
of  dealing  with  this  wet  gum  has  yet  to  be  designed. 
It  has  often  been  tried,  so  far  without  success, 
and  this  is  one  of  the  points  of  contact  where  the 
mining  engineer  welcomes  the  assistance  of  the 
technical  chemist. 

"  There  are  many  other  points  of  contact 
between  the  two  professions  ;  Professor  Louis  has 
referred  to  some  of  them,  and  any  one  wishing 
to  pursue  the  subject  further  should  refer  to  the 
Report  of  the  Roval  Commission  on  Coal  SuppUes 
published  in  190.T  (Cd.  2353,  price  4d.).  and  also 
to  the  detail  evidence  given  by  the  best  men 
of  the  time  (1901—1905)  on  each  subject.  A  study 
of  the  subject  will,  I  think,  reveal  the  fact  that 
it  is  the  consumer  of  the  coal  rather  than  the 
producer  who  is  the  more  wasteful. 

"Professor  liOuis  says  that  the  calorific  value  of 
unsaleable  fuel  is  too  often  disregarded,  and  this 
to  some  extent  is  the  case,  but  I  do  not  think 
the  mining  engineer  can  be  blamed  for  not  spend- 
ing capital  to  reduce  the  consumption  of  fuel  he 
cannot  sell.  If.  however,  he  has  a  surplus  of  such 
fuel  and  the  technical  chemist  can  evolve  a  process 
by  which  by-products  can  be  extracted  from 
such  fuel  of  sufficient  value  to  warrant  the  necessary 
capital  expenditure,  and  supply  sufficient  power 
to  work  the  coUierv,  then  a  true  economy  would 
residt,  although  the  consumption  of  fuel  for 
colUery  purposes  would  probably  be  increased. 

"  This  point  seems  to  raise  the  important 
question  of  what  is  reaUy  meant  by  fuel  economy. 
Tlie  ultimate  success  or  failure  of  any  process 
must  always  depend  upon  whether  or  not  it  wiU 
pay.  and  not  whether  so  many  tons  less  fuel  are 
uset'.. 

"  It  is  true  that  our  coal  reserves  are  a  national 
asset,  and  it  is  equaUy  true  that  a  colliery,  or  for 
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the  matter  of  that  any  industrial  concern,  is  not 
a  pliilauthn>pic  institution,  and  if  such  concerns 
were  run  on  principles  economically  unsound  the 
effect  on  the  interests  of  tlie  nation  at  large  would 
be  very  quickly  disjistrous. 

■'  True  scientific  investit:ation  let  us  have  to  the 
full,  inchidiuji  inquiry  into  whether  any  kno\«» 
process  has  not  been  adoptetl  by  tlie  industrial 
world,  and  if  not.  why  not,  but  I  think  that  a 
wort!  of  warning  is  not  out  of  place  le.st  we  rush 
headlong  into  enterprise  that  is  economically 
unsound. 

"  Professor  Lkhus  touched  in  passin;;  on  the 
benefits  snxinetl  in  one  bnvuch  of  his  subject  by 
am.ilgauiation  of  small  concerns.  I  venture  to 
suggest  that  it  is  in  the  national  interest  to 
encourage  the  tendency  to  amalgamate  in.  all 
branches  of  industry,  ilore  large  concerns  with 
interests  spread  over  wide  areas  would  hasten  the 
adoption  by  the  industrial  world  of  ideas  evolved 
by  the  scientific  world." 

A  Mejibeb  asked  whether  the  nationalisiition 
of  railways,  resulting  in  lower  rates,  would  not 
aid  in  the  working  of  low  class  material. 

Mr.  W.  F.  Rkid  said  that  on  account  of  the  war 
pit  props  had  become  diflicult  to  obtain,  and  it 
seemed  quite  impossible  for  us  to  produce  sufTicient 
for  our  own  needs.  He  asked  for  information 
with  regard  to  the  utilisation  of  other  material 
than  timber  for  pit  props.  He  believed  that 
concrete  had  been  used. 

The  Pkesidext  said  that  the  use  of  concrete  as 
pit  props  had  .always  struck  him  as  introducing  a 
very  interesting  problem,  because  concrete  took 
the  place  of  timber  in  many  respects. 

Professor  Louis,  in  reply,  said  that  Professor 
Armstrong  was  perfectly  right  in  saying  that  pit 
props  had  been  wasted.  But  they  were  not  being 
wasted  to-day  ;  they  were  much  too  precious. 
For  a  long  time  pit  props  had  been  delivered  in  this 
country  at  a  very  low  price,  and  the  result  had  been 
wastefiilness.  The  price  had  been  trebled  since  the 
war  began,  and  people  had  been  forced  to  econo- 
mise. He  was  afraid  it  was  hopeless  to  expect  to 
be  able  to  use  re-inforced  concrete  in-stead  of 
timber.  The  pit  prop  made  of  wood  gave  way 
gradu.ally,  and  it  gave  some  warning  ;  but  when 
concrete  failed,  it  went  all  at  once,  without  warn- 
ing. In  addition  to  that,  it  was  awkward  to  set, 
and  was  inelastic.  The  problem  was  a  m.ost  dillicult 
one,  a  very  curious  combination  of  elasticity  and 
rigidity  being  required.  He  believed  it  would  be 
possiV)le  to  produce  a  steel  prop  that  naight  t.:i,ke  the 
place  of  wood,  and  such  props  had  been  used.  He 
was  pleased  th.at  .Mr.  Thorrieycroft,  one  of 
the  leading  authorities  on  coal  mining  in  .ScDtland, 
agreed  generally  with  the  views  that  he  had  put 
forward.  He  agreed  that  the  amalgamation  of 
smaller  concerns  into  larger  ones  was  bound  to  be 
beneficial  to  the  interests  of  the  nation  at  large. 
From  hLs  experience  of  other  countries,  he  was 
utterly  opposed  to  any  idea  of  nationalisation  either 
of  railways  or  of  mines  as  a  means  of  saving  money. 
Few  people  who  had  had  experience  of  Govern- 
ment Departments  recently  would  think  that" 
Government  administration  ever  led  to  economy. 
In  Germany,  in  a  dLstrirt  where  the  collieries  were 
practically  all  nationally  ow:ned,  the  system  had 
proved  a  failure  from  an  economic  st.andpoint. 
Wages  were  lower  there  and  costs  higher  than  in 
the  privately  owned  collieries  in  Geim-any.  He 
was  convinced  that  the  nationalisation  of  railways 
could  never  lead  to  economy  in  any  way. 

THE  SHALE  OIL  INDUSTRY. 

BY    D.    R.    STEUART. 

Oil  shale,  the  foundation  material  of  the  manu- 
facture, is  mined  in  much  the  same  manner  as  coal. 


The  principal  mai-ketable  products  are  shale 
spirit,  lamp  oils,  internal  combustion  engine  oils, 
fuel  oils  for  the  Navy,  oils  for  gasmakiug  and  gas- 
enricliing,  lubricating  oils,  solid  paratlin,  still  coke, 
and  sulpljate  of  ammonia. 

There  are  now  foiu-  relining  companies,  Yo\mg's, 
Oaklnuik,  ISroxburn,  and  t'lnuiihcrston,  with  a 
total  ca]>itiil  of  about  fH.UOO.OOO.  Tlie  men 
employed  are  10,000,  including  miners.  Besides 
these  there  is  a  private  company  al  I'hilpstoun 
(Koss  &  Co.),  making  crude  oil  and  ammonia. 

The  works  now  existing  all  lie  in  one  shale-field 
situated  in  \\'esl  and  .Mid  Lothian.  Tl\e  centre 
of  the  field  lies  some  12  miles  west  of  Kdinlnu'gh. 
It  stretches  fitim  the  Frith  of  Forth  at  llopetoun 
southwartls  for  10  miles,  with  a  width  varying 
f I'om  three  to  eight  mUes  or  so. 

The  sliale  measures  are  situated  geologically  in 
the  C'a.lciferous  Sandstone  series  and  he  under  the 
Carbonifei'oiis  Limestone  and  above  the  Old  Red 
Sandstone.  About  a  tlozen  dilTerent  seams  have 
been  worked  in  the  Upper  Division  of  tlie  Cal- 
cifei'Oiis  Sixndtsone  series,  which  is  some  li.OOO 
feet  in  thickness.  The  shales  worked  are  often 
five  to  six  teet  thick. 

I'araffin  oil  manufacture  star(;ed  in  Scotland  in 
1850  at  Bathgate  to  work  the  Boghead  or  Torbanc- 
hill  mineral,  which  yielded  90  to  120  gallons  of 
crude  oil  per  ton.  It  was  exhausted  in  a  dozen 
years  and  oil  shale  was  used.  It  yielded  45  to  18 
gallons  per  ton,  with  ammonium  svdphatc  o5  to 
70  lbs.  per  ton.  Idany  thin  se.ams  of  shale  are 
found  all  over  the  coal  fields  of  Britain  and  these 
were  retorted  in  the  early  bright  days  of  the 
industry.  There  was  a  considerable  manufacture 
in  ^^■ales  for  some  years.  But  foreign  competition 
put  all  out  of  existence  many  years  ago,  except 
those  situated  in  the  Calciferous  Sandstone.  A 
hundreil  small  works  have  been  killed  off  in 
Scotland,  representing  a  loss  of  some  millions  of 
pounds.  The  larger  works  were  increased  so  as 
to  be  worked  more  economically  and  have  con- 
tinued to  exist,  sometimes  paying  dixidends  ami 
sometimes  not.  The  tluough-put  of  shale  li.is 
always  kept  increasing,  and  last  year  x\as  3,000,0(10 
tons,  or,  to  be  particidar,  2,91)2,071)  tons,  according 
to  Home  Office  figures.  New  oil  fields  may  still  be 
found  in  Britain.  Oil  shale  has  been  discovered 
in  the  Western  Islands  in  Kaasay  anil  Skye ; 
there  is  an  outtroij  on  the  Northumberland  coast ; 
and  we  have  always  the  Kimmeredge  Clay  stretch- 
ing across  England  from  Dorset  to  Lincoln  and 
Norfolk  with  its  tliin  seams  ot  oil  shale,  yielding 
a  very  sidphury  crude  oil. 

All    over     the    world    and    through    a    great ; 
range  of  geological  age  there  are  abundant  rich 
seams  of  oil  shale  ready  to  be  worked  when  needed, 
and  these  give  a  certain  world-wide  interest  to  our  i 
little  Scottish   Oil   Industry.     There  is,  however, 
no  necessity  for  exhausting  all  the  resources  of  the  ,' 
world  in  this  generation. 

The  mining  of  the  shale  is  al\\ays  getting  more 
expensi\e.  The  esisiest  got  at  happeneil  also 
to  be  the  best  and  so  now  wo  have  to  go  further 
and  fare  woise  :  we  have  to  expend  more  money 
to  get  a  shale  ^^•hil■h  is  poorer.  It  is  more  friable 
tlian  the  richer  shale  and  gives  a  larger  proportion 
of  siualls.  The  shale  in  the  retort  is  subjected  to  a 
current  of  ate.am  to  preserve  the  oil  from  breaking 
up,  and  also  to  create  and  protect  the  ammonia 
from  decomposition.  The  presence  of  smalls  in  tlie 
retort  prevents  the  free  passage  of  the  steam  and 
endangers  the  local  fusing  of  the  spent  shale  and 
the  destruction  of  the  ictort.  To  jjrevont  loss  of 
smalls  we  need  special  retorts  to  distil  it  either  tor 
oil  or  gas,  and  so  keep  it  out  of  the  ordinary  retorts., 

As  it  does  not  pay  to  carry  the  shale  any  distance 
to  the  retorts,  the  crude  works  with  relmery  ar«i 
situated  on  the  field  of  shale  and  each  refinery 
has  several  crude  works  over  its  shalefldd  andi 
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sends  the  crude  oil  to  the  refinery  by  raihvay  tank. 
The  setting  point  of  the  crude  oil  is  fi-oni  SO"  and 
yO°  F.,  and  pipe  lines  are  little  used. 
[  In  the  irude  works  tlio  slialo  is  retorted,  pro- 
I  during  :  Crude  oil.  aiumoniacal  hqiior,  iiennanenti 
gas,  and  spent  shale. 

The  spent  shale  is  not  iitihsed  at  present  ;    but 

I  imagine   a  little   enterpiise  and   capital  might 

1  produce  fi-om  it  products  of  value.     Spent   shale 

is  more   frialde    than    clay   and    so    more    easily 

iimenable  to  chemical  reagents,  but  the  heat  it  has 

j  been  subjectetl   to   has   made  some   constituents 

1  more  difficult  to  dissolve. 

The  permanent  gas  is  used  as  fuel  for  the  retorts. 

Sometimes  no  other  fuel  is  used  ;    but  generally 

producer  gas  from  coal  is  required  to  help.     The 

:  I'umpherston   Company,   at   their   Deans   Works, 

(distil  the  coal  needed  in  ^lond  producers,  recover- 

ling  the  anxmonia,  and  the  result  is,  I  understand, 

I  most  satisfactory.     The   first   cost   of    the    plant; 

IS  a  little  heavy  to  a  strugghng  company. 

I    The    ammoniacal    liquor  is  distilled  in  vertical 

holumn   stills    in    the   ordinary   gas    works    way. 

I  Milk   of   Ume   is   introduced    into    the   liquor    to 

lolatilise   the   fixed   aumionia   after   the    volatile 

jimmonia,   the   carbonate,  and  the  sulphide,  have 

I  leen  distilled  oiT.     The  ammonia  gases  are  passed 

:  nto  satm-ators  in  wliich  they  are  caught  either  by 

resh  sidphuric  acid,  when  the  crystals  collect  in  a 

veil  and  are  lifted  by  a  steam  ejector  and  sent 

o  the  centrifugal  to  be  dried  ;   or  by  acid  that  has 

recovered   from    the   vitriol   tar   of   the    oil 

efinery.     We   use   the   oil   of    vitriol   t^^^ce    over 

»  the  refinery  and   then   recover  it  for  making 

alphate.     The  sulphate  made  from  the  recovered 

cia  is  got  as  a  solution.     When  tliis  solution  is 

eutralised  by  the  ammonia,  organic  bases  are  set 

•ee  and  rise  to  the  surface  as  a  tar,  and  this  tar 

stains  the  sulphide  of  arsenic  and  also  the  oxide 

■  iron.     The  settled  solution  is  evaporated  down 

I  a  vacuum  pan   and   sent   to   the   centrifugal. 

'ith  care  we  get  a  good  coloured  salt.     A  slight 

ccess  of  ammonia  is  used  to  set  free  all  the  iron 

dde.     When  approaching  neutralisation  and  after 

some  ammonia  escapes  through  the  solution  ; 

it  the  gases  are  passed  thiough  a  vessel  abo\  e 

here  the  next  charge  of  acid  is  Ijing  and  thus 

*  last  trace  of  ammonia  is  caught.  Neutral 
omoniimi  sulphate  solution  does  not  produce  a 
K)d  crystal  and  also,  on  heating,  ammonia  is 
ven  off,  so  a  small  quantity  of  clean  acid  is 
Ided  to  the  Uquor  before  evaporation  to  prevent 
5S  of  ammonia.  Sometimes  the  sulphate  is  not 
it  through  a  centrifugal  but  into  a  bin  to  drain 
y.  It  takes  a  week  or  so,  and  meantime  the 
it«Tial  has  become  a  solid  rock  and  has  to  be 
larried  and  passed  througli   a  grinding   mdl  on 

way  into  the  bags. 

The  large  amount  of  steam  passed  through  the 
orts  produces  a  weak  ammonia  liquor,  about  1  % 
ammonia  agauist  21  °o  in  gas  works.     So  it  is 

!t  so  suitable  for  making  concentrated  Uquor  ; 
i  the  proportion  of  sulphide  is  high  and  it  is 
jrefore  expensive  to  make  into  pure  ammonia 
ution.  The  Government  prefer  that  we  make 
icentrated  liquor  so  as  to  reUeve  suljjhuric 
d  for  munitions  of  war. 
if  it  had  not  been  for  the  ammonia  our  industry 
iild  have  ceased  to  exist  long  ago.  In  the  early 
'j'S  burning  oil  was  the  principal  product  and 
t  ■  loanulacture  gave  the  common  people  a  good 
c  ap  light  for  the  first  time,  and  its  continuous 
elstence  has  kept  the  price  of  lamp  oil  down  I 
»l  sure  to  less  than  one-half  of  what  it  would 
tien\-ise  have  been.  When  tliis  country  was 
ti'ded  with  foreign  lamp  oil  the  retorts  were 
tjnged  to  make  heavj-   oil   and   solid   paraffin. 

*  and  by  when  these  came  in  In  great  quantities 
retorts  were  lengthened  to  increase  the  sulphate 
immonia.     The  jield  of  sulphate  was  trebled. 


But  with  gas  works,  gas  producer  plants,  iron 
works,  coke  works,  all  pi-oducing  ammonia,  and 
with  Niagara  and  the  waterfalls  of  the  world 
harnessed  up  to  create  combined  nitrogen  from 
the  atmospliere,  there  is  nothing  left  to  fall  back 
on.  Except,  perhaps,  that  we  may  educate  our 
fanners  to  use  more  ammonia  and  so  increa.se  the 
demand.  No  doubt  the  home-made  sulphate 
of  ammonia  is  a  better  and  safer  manure  than 
foreign  nitrate  of  soda,  if  only  it  be  applied  at 
the  right  time  and  the  soil  bo  kept -neutral  with 
small  doses  of  lime.  Nitrate  tends  to  kill  olf  the 
beneficent  microbes  in  the  soQ  that  produce  plant 
i  food,  and  ammonia  encourages  their  increase. 
Nitrate  is  easUy  washetl  out  of  the  sod.  A  field 
at  Rothamsted  by  last  winter's  rainfall  lost 
nitrate  equal  to  7  cwt.  of  nitrate  of  soda  per  acre. 
About  1880  when  Peruvian  guano  got  scarce  the 
price  of  sxilphate  was  £22,  some  even  £24  per  ton. 
By  1890  nitrate  was  imported  in  such  quantities 
that  the  price  fell  to  £8  per  ton  and  I  never  expected 
to  see  £10  again.  Nevertheless  the  demand 
increased  in  proportion  and  the  price  got  for 
many  years  was  £12  to  £14.  With  Government 
and  ParUament  taking  an  interest  in  science  I 
think  the  demand  may  increase  with  the  supply 
and  a  price  got  that  may  keep  this  industry  still 
in  existence  and  able  to  pay  a  dividend. 

The  retorts  are  buUt  into  great  benches  about 
60  feet  higb.  The  upper  part  of  the  retort  is  of 
cast  iron  and  the  lower  part  is  of  firebrick,  with 
flue  around  in  which  the  permanent  gas  is  burned. 
Steam  is  introduced  at  the  bottom  of  the  retort 
and  the  distillation  is  upwards.  There  is  a  large 
hopper  on  the  top  to  supply  the  shale  as  required, 
and  mechanical  arrangements  below  to  take  away 
the  spent  shale  at  a  certain  rat€.  So  the  movement 
down  the  retort  is  continuous,  and  about  4  tons 
a  day  are  jiassed  through  each  retort.  The 
section  is  circular,  tapering  from  2  feet  diameter  at 
top  of  metal  to  3  feet  at  bottom  ;  or  the  section  ia 
oblong.  In  the  metal  part  the  oil  is  distilled  out 
at  as  low  a  temperature  as  possible.  The  brick 
part  is  an  ammonia  and  gas  producer  and  is  heated 
as  highly  as  is  possible  without  fusing  the  ash  ; 
and  in  this  the  fixed  carbon  is  burned  in  steam 
and  the  nascent  hydrogen  produced  unites  with 
the  nitrogen  to  fonn  ammonia.  The  products 
of  distillation  are  first  passed  through  a  water 
condenser,  a  tower  in  which  water  for  the  steam 
boilers  is  heated  ;  then  through  great  benches  of 
vertical  4-inch  pipes  ;  then  through  scrubbing 
towers,  of  water  to  catch  the  ammonia,  and  of 
hea^-y  oil  to  catch  the  light  spirit.  The  gases 
are  then  caught  by  a  fan  which  pixjduces  a  shght 
I  vacuum  back  to  the  retorts,  and  a  pressure  in 
front  to  drive  the  permanent  gas  back  to  the 
retort  flues.  The  condensed  crude  oil  and 
anmionia  liquor  run  together  to  a  separator, 
where  they  instantly  separate  and  each  is  i-vm  into 
its  receiver.  I  sometimes  think  that  in  both 
wat-er  condensers  and  scrubbers  we  might  get 
helpful  suggestions  from  the  gasworks  ;  but  we  are 
all  very  conservative. 

The  crude  oil  has  a  specific  gravity  from  0-865  to 
0  880  according  to  the  shale,  the  form  of  retort, 
and  the  temperature  of  working.  We  have  much 
to  learn  yet  as  to  the  best  conditions. 

The  refining  consists  of  fractional  distillations; 
and  treatments  with  oil  of  vitriol  and  with  caustic 
soda  solution  ;  coohng  and  pressing  of  heavier 
oils  for  sohd  paraffin  ;  and  refining  the  sohd 
paraffin  bv  sweating.  Two  companies  make 
candles.  The  distillations  are  always  in  the 
presence  of  more  or  less  steam,  more  or  less  super- 
heated. We  have  continuous  distillation  through 
boiler  stills,  with  residue  stills  attached  temporarily, 
in  which  the  heaviest  oil  is  distiUed  to  dryness. 
Aluch  valuable  coke  is  got  from  the  crude  od 
residue  stills  ;    and  while  coking  great  quantities 
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of  very  rich  gas  are  given  oft  for  illutoination  or 
for  fuel.  Tliis  gas  \vi»s  allowevi  to  escape  into  the 
atmosphere  for  many  yeai-s  in  spite  of  the  woi-k 
of  BeiJl>y  aiui  McArthiir,  l>ut  is  now  saved  ;  aud 
h^t  spirit  is  got  from  it.  Dephlegmatoi-s  are 
used  to  help  the  fractionation  of  the  oils  but 
might  l>e  more  used.  Fractioual  condensation 
might  also  be  more  useil  both  at  the  shale  retorts 
and  the  oil  stills. 

The  oil  of  vitriol  carries  down,  as  a  bbick  tar, 
the  bivses  hke  i>yridine,  the  more  uns;iturated 
hydrocarbons,  sulphur  compounds,  a  pi-oportion 
of  phenols  and  benzenes.  Besides  these  there 
seem  to  be  substances  held  in  colloiilal  solution 
which  are  precipitated  by  the  acid.  The  amount 
of  oil  of  vitriol  is  limited  so  as  not  to  take  out  the 
defines.  The  acid  seems  to  have  Uttle  poh^neris- 
ing  influence.  ITie  caustic  soda  solvit  ion  takes 
out  as  a  black  tar  phenols,  sulpho  acids  and  any 
definite  acids  present.  The  acid  tar  is  washed 
free  from  acid  with  hot  water,  settled  and  burned 
as  fuel  under  the  stills,  blown  into  a  spray  with 
superheated  steam.  The  soda  tar  is  made  slightly 
acid  with  vitriol  tar  water,  settled,  and  burned 
also.  The  tars  have  never  been  thoroughly 
examined.  JSome  definite  oi'ganic  bases  have 
been  seijarated  and  examined,  some  also  ot  the 
phenols ;  but  there  are  indefinite  compounds 
in  the  tais  we  know  nothing  about,  and  being 
easily  decomposed  might  perhaps  be  the  foundation 
for  useful  compounds.  In  the  phenols  «e  have 
large  quantities  of  most  valuable  compounds 
that  ought  no  doubt  to  be  separated  aud  utilised 
as  antiseptics.  Over  20%  of  the  crude  oU  is  got 
as  tar,  easily  and  cheaply  used  as  fuel  oil,  and 
therefore  quite  v.aluable  ;  but  no  doubt  many  of 
the  substances  present  if  separated  would  be  very 
much  more  valuable.  Two  of  the  Companies 
make  their  own  oU  of  vitriol. 

One  good  result  of  the  war  is  that  it  has  forced 
us  to  causticise  the  soda  for  ourselves.  The  war 
has  greatly  increased  the  price  of  our  products, 
but  it  has  at  the  same  time  greatly  increased  the 
cost,  of  naetal  materials,  wood,  coal,  labour,  etc., 
We  have  difficulty  in  getting  coal  enough  to  keep 
us  going,  difficulty  in  getting  materials  forward 
in  time,  difficidty  in  getting  men  to  do  our  repairs, 
etc.  ilany  hundreds  of  our  best  experienced 
men  from  mines  and  works  have  joined  the  army, 
replaced  to  some  extent  by  any  kind  we  can  get. 
OU  works  working  in  three  shifts  is  not  the  most 
suitable  situation  for  women,  but  we  do  what  we 
can.  and  liave  women  in  the  offices,  candleworks, 
and  other  possible  places.  After  all  we  cannot 
keep  tlie  works  going  at  the  full  pace  that  pays 
best. 

It  lias  been  suggested  that  if  oil  shale  gets  scarce 
the  Scotch  comi>anies  should  tackle  the  question 
of  getting  the  same  products  from  peat.  That  is 
a  dilficult  problem  ;  but  it  is  siitLsfactory  to  know 
that  in  Ireland  at  Portadown  there  is  a  successful 
productiou  of  pc«ver  from  peat  gas. 

References, 

In  this  Journal  for  1897,  the  historj'  of  retorting  is 
given  by  Beilby,  p.  >iH>,  by  Henderson,  p.  984. 
Retort  is  described  by  Bryson.  \).  990,  by  Crichton, 
p.  9>S».  Refining  1S89, 'p.  100.  Ammonia  from 
shale — Beilbv,  I8»i,  p.  210.  Paraffin  cooUng, 
1885,  pp.  321,  633. 

/  DlSCTTSSIOX. 

The  PiiESiDENT  said  that  it  was  interesting  to 
hear  tliat  Mr.  .Steuart  held  out  hope  that  the 
IfjMiing  oil  comjianies  would  cease  to  engage  in 
ruinijus  competition  and  would  meet  together  and 
unite  their  skill  for  the  common  good,  and  he 
hoped  that  those  expectations  would  be  realised. 
He  had  every  reason  to  believe  that  the  gas  works 
were  deeply  indebted  to   the  shale  oil  industry. 


Many  years  ago  he  had  visit<Hi  Broxburn,  with 
some  priimiueut  gas  engineei-s.  and  il  was  a 
matter  of  very  considerable  discussion  amongst 
them  as  to  how  far  the  methods  that  had  been 
adopted  successfully  at  Broxbiu-n  shoidd  not  be 
applied  in  comxection  with  gas  practice.  In  the 
end  it  came  about  that  one  man  closely  associated 
with  the  oil  industry  (ho  tlunight  it  was  Mr. 
Vovuig)  co-operated  with  the  gas  engineer  in 
charge  ot  one  of  the  corporation  undertakings  with 
the  result  that  they  had  evolved  a  vertiml  retort, 
embodjing  many  features  of  the  retorts  used  in 
distilling  shale. 

Mr.  1{.  Maclaurin  suggested  that,  as  the  con- 
tinuous application  of  sulphate  of  ammonia  was 
rather  harmful  to  the  soil,  it  might  be  a  good 
thing  to  send  out  a  mixture  of  anunonium  sulphate 
and  calcium  carbonate. 

The  P)iEsij>ENT  said  that  some  ot  the  dilficultiea 
which  had  arisen  from  the  use  of  stilphate  in  poet 
years  had  been  owing  to  the  behef  that  it  could 
be  used  alone  under  all  chcum  stances,  but  that 
belief  had  not  been  -well  founded.     Of  late  yean  a 
large  proportion  of  the  sulphate  of  ammonia  in  thi= 
country  had  been  more  or  loss  in  the  hands  of  tli 
Sulphate   of    .\mmonia   Assoiiation  ;    the   origiii.i 
idea  was  to  do  the  same  with  sulphate  of  amumnia 
as  was  done  by  the  Nitrate  of  Soda  Association 
and  it  had  worked  exceedingly  well.     They  han 
reahsed   that  it   was   not   possible   to   administ<M 
doses  of  siUphate  of  ammonia  everj^vhere  in  tli 
same  way,  regard  having  to  be  paid  to  the  cliaractt  i 
of  the  soil  ;    that  liad  now  been  systematised  aiu 
special  niixtures  for  different  soils  and  differen 
crops  were  recommended. 

Jlr.  Steuart  said  that  there  was  a  tendency  fo 
rather  too  much  sulphuric  acid  to  be  appUed  t' 
the  soil  as  dissolved  phosphate,  etc.,  resultiii! 
in  finger  and  toe  of  turnips,  aniong  other  thing? 
But  when  the  soil  was  treated  mth  small  dosi- 
of  lime  either  in  the  fomi  ot  carbonate  or  causti 
to  keep  the  soil  neutral,  then  full  value  would  ti 
got  from  the  ammonia.  It  sulphate  were  applie< 
to  acid  soils  the  bacteria  caused  the  destruction  o 
part  of  the  ammonia.  It  it  were  apphed  early  i 
the  year,  with  the  soil  neutral,  the  auunonia  woul' 
be  preserved  and  not  wa^^hed  out  by  the  rail 
as  with  nitrat*  ot  soda.  The  farmers  very  oftc 
made  the  mistake  of  not  applying  sulphate  earl 
enough.  Properly  used,  sulphate  of  auimoni 
was  a  better  and  safer  manure  in  ever>'  way  tha 
nitrate  of  soda. 


On  Wednesday  evening  the  memlieis  wet 
entertained  at  a  Social  Meeting  liy  the  Loci 
Section,  in  the  Dining  Hall  of  the  Uuivereit 
Union.  Music  was  provided  by  Mr.  Constantin, 
and  Dr.  Inglis  Clark.  , 

Second  Day.  \ 

TuL'R.sn.w,  20th  July,  1910.  i 

THE  IXFLUEXCE  OP  THE  EUROPEAN  WA  I 
ON  THE  TAR  DISTILLATION  INDUSTRY,  i 

BY    W.    H.    COLEMAN. 

In  order  to  show  how  the  outbreak  of  war  h; 
reacted  on  the  industry,  I  would  direct  voi 
attention  to  the  following  table  in  which  I  liai 
gathereil  together  the  quotations  for  the  moi 
important  tar  products  given  in  the  first  issue 
the  Journal  of  Gas  lighting  for  each  quarter  of  li 
year  commencing  January,  1914.  1  have  taki 
the  highest  figure  in  each,  and  only  one  quotatio 
for  e.ach  article,    in  order  to   avoid   conlasiou  : 

Immediately  after  the  outbreak  of  «ar  pnc 
were  so  irregular  that  for  sev(!ral  weelcs  no  quot 
tions  were  given,  but  by  the  beginning  of  Octorx 
1914,  thev  were  being  issued  again.  It  should 
noted  that  the  quoUtions  top-  crude  tar.  ()cw» 
1914  and  January  1915  were  based  on  the  hqu 
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products  only.  It  is  imnecessaiy  to  .say  any  more 
vftbout  tho  qiiotatious  for  tar,  as  they  are  governed 
by  the  prices  of  tlie  products. 


dross,  et<'.)  hriquett«d,  we  should  not  only  obtain 
an  increased  permanent  home  market  for  our  pitch, 
but  we  should  utilise  our  coal  resources  in  a  better 


Table  I. 


1913. 


Jan.  6.  I  Apr.  7.     July  7.     Oct.  6.  I  Jan.  5.      Apr.  6.      July  6.  j  Oct.  5.     Jan.  4.     Apr.  4.       J«iy, 


("niile  car    per  ton 

I'ir'h    per  ton 

Ueuxcil    per  gall. 

M ,,  benzol      ..  per  gall. 

'"luol     per  gall. 

(  :Kil>Iitlu  ....  per  gall. 

: '  niiphtha    . .  per  gall. 

jl       \    naphtha      ..  per  pill. 

t  '     ..  t-' per  gull. 

11       y  oil    per  gall. 

tu  -  Lirbolic  aoiil    . .  |>er  g-all. 

95%  cresylic  acid  . .  per  gall. 

Cryetal  carbolic      . .  per  lb. 

Kaphtluilene  salts  . .  per   ton 

.\nll;racene  -\    per  unit 


s.  d. 

31  0 

39  6 

1  0 

11 

3i 
3" 


n 


1   1 

31| 
60  0  I 


s.  d. 
29  6 
37  6 
10} 
lOi 
11 
5i 
9J 
9i 
■i'i 
4 
1   1 
1  0 
3t 
0 

u 


60 


3.  d. 

28  3 

32  6 

9 

lOi 

11 

a 

9i 
91 
3J 
4} 


s.  d. 
17  3 

10 
10} 
1  3} 


60 


0 

3i 

0 

H 


s.  d. 
18  6 

9 

1  4 

2  4 


5 

5i 

10 

1     0 

n 

1     0 

3i 

3* 

4* 

4} 

2 

3    0 

« 

1     4 

1    4 

0 

65    0 

2 

2  ! 

s.  d. 
25  0 
18  0 
lOi 

1  4 

2  4 
55 

1  7 
1  1 
3J 
4 


3 

1 

1 

75 


s.  d. 

23  6 

23  0 

11 

1  4 

2  4 
61 

1  11' 

1  3 

3* 

4 

3  6 


s.  d. 

24  3 

21  6 

II 

1  4 

2  4 


1 

80 


2  0 

1  3 
3 
4 

3  6 

2  6 
1  6 

80  0 
2i 


s.  d. 

22  6 

16  6 

llj 

1  4 

2  3 


s.  d. 

20  0 

15  6 

Hi 

1  4 

2  3 
7 

2  0 

1  3 
21 
4 

3  4 

2  8 
1  4 

80  0 
24 


s.  d. 
19  3 
15  « 

1  4 

2  3 
7 

1  10 

1  3 
Si 
4 

3  4 

2  8 
1  S 

80  0 
2i 


Taking  the  items  in  their  order,  the  price  of  pitch 
fell  consideral)ly  :  this  was  due  to  the  stoppage  of 
exports.  According  to  the  Bulletin  issued  by  the 
Cranmercial  Intelligence  Department  of  the  Board 
of  Trade  in  October,  1914,  during  the  year  1913 
pitch  to  the  value  of  over  onemillicn  pounds  sterling 
was  exported  and  of  this.  £297.000  worth  was  sent 
to  Belgium,  £172,000  worth  to  France.  £119,200 
worth  to  Italy,  and  practically  none  to  Germany. 
The  srreater  part  of  this  pitch  was  used  for  the 
manufacture  of  briquette  fuel,  and  as  the  whole  of 
the  coal-producing  districts  of  Belgium  and  the 
most  important  districts  of  France  are  in  the 
enemy's  hands,  some  considerable  time  wiU  most 
probably  elapse  before  these  markets  are  again 
available,  and  very  considerable  stocks  must  have 
accumulated.  Several  proposals  have  been  made 
to  find  outlets  for  the  surplus  of  pitch  ;  amongst 
others  it  has  been  proposed  to  mix  a  proportion 
of  pitch  with  the  coal  charged  into  the  gas  retorts. 
So  far  the  reports  as  to  the  resiolts  obtained  are 
somewhat  confUcting.  The  most  complete  report 
published  up  to  the  present  is  contained  in  a  paper 
which  was  read  at  Birmingham  on  June  24th 
last  by  Mr.  E.  W.  Smith,  :M.Sc..  chief  chemist  to 
the  Birmingham  Corporation  Gas  Department. 
From  a  consideration  of  his  figures  it  would  appear 
that  so  far  as  gas  works  pitch  is  concerned,  this 
method  of  disposal  can  only  serve  as  a  means 
of  reducing  stocks,  and  is  not  Ukely  to  continue 
after  the  present  trouble  is  over.  It  has  also  been 
suggested  that  non-coking  coal  might  be  rendered 
fit  for  coking  by  adding  a  proportion  of  pitch 
before  charging  into  the  ovens.  So  far  as  I  have 
been  able  to  ascertain  no  results  have  been  pub- 
liriied,  and  it  would  at  first  .sight  seem  to  be  imlikely 
that  any  great  success  can  be  hoped  for.  since  most 
coking  coals  lose  their  coking  property  when 
exposed  to  a  temperature'  of  about  400=  C.  It  is 
possible  that  low  temperature  pitches,  such  as 
those  obtained  from  producer  and  blast  ftu-nace 
tars,  may  be  more  suitable  for  this  purpose  than 
those  from  gas  works,  and  coke  oven  tars,  as  they 
have  been  obtained  at  a  lower  temperature.  It  is, 
however,  well  worth  while  gi^Tng  some  time  to  the 
mvestigation  of  this  proposal  as,  should  success  be 
obtained,  it  would  open  out  verv  considerable 
possibihties. 

There  is,  however,  one  direction  which  I  think 
holds  out  considerable  promise  and  that  is  the 
extension  of  the  briquette  industry'.  Very  large 
quantities  of  slack  coal  are  produced  and  used 
a^  fuel  and  if  the  slack  were  washed,  the  nuts  being 
used  for  fuel  direct  and  the  fines  (dull",  smudge, 


way  and   should   contribute   to  the  reduction  of 
black  smoke. 

The  ver>'  large  quantities  of  coke  breeze  might 
also  be  usefully  formed  into  briquettes  and  utihsed. 
The  production  of  briquettes  in  the  most  important 
European  centres  in  1909  is  given  below  : — 

Belgium  in  1909  produced    2,707,390  metric  tons. 
3,061, .300        „        „ 


Germany    .. 
Great  Britain 


18,748,713 
1,511,645 


In  the  case  of  Germany  the  greater  part  of  the 
briquettes  were  produced  from  brown  coal. 

The  most  recent  figures  for  Great  Britain  are  : — 


1913 
1914 


2,213,205  long  tons. 
1,840,465    „ 


I  have  dealt  somewhat  at  length  with  the 
question  of  pitch  as  it  forms  by  far  the  greater 
proportion  of  the  crude  tar  and  presents  I  son 
afraid  the  greatest  problem  for  the  future. 

Turning  nest  to  benzol  and  toluol  both  have 
appreciated  in  value.  The  former  is  in  demand 
not  only  for  the  production  of  synthetic  phenol 
and  consequently  for  picric  acid,  but  it  has  served 
as  the  starting  point  for  the  production  of  sjiithetjc 
toluol,  and  has  taken  the  place  of  a  considerable 
quantity  of  petrol  as  a  motor  fuel  for  which 
purpose  it  is  excellently  suited.  Toluol  of  course 
is  the  starting  point  of  trinitro  toluol  or  T.N.T, 
and  the  demand  has  been  so  great  that  not  only 
are  practically  all  coke  oven  works  recovering 
all  the  benzol  and  toluol  possible  by  washing  the 
gas,  but  the  process  has  been  extended  to  the  gas 
works,  ^^'hen  the  demand  for  l^gh  explosives 
decreases,  other  outlets  for  these  products  will 
ha\'e  to  be  found,  and  although  the  revival  of 
the  colour  industry  in  this  country  will  require 
large  quantities  it  is  probable  that  we  must  look 
to  the  use  of  both  benzol  and  toluol  as  motor  fuels 
to  absorb  the  balance  of  the  very  large  quantities 
that  will  be  produced.  In  admixture  with  alcohol 
they  offer  one  of  the  best  solutions  to  the  questaona 
of  providing  a  home  made  fuel  for  internal  com- 
bustion engines. 

The  naphthas  have  advanced  considerably  in 
price,  but  they  ^vUl  probably  fall  back  to  their  old 
position  again.  . 

Creosote  has  suffered  somewhat,  but  has,  I  think, 
a  fairlv  bright  future  as  a  fuel  for  engines  of  the 
Dieseltvpe'in  addition  to  its  ordinary  uses. 

CarbdUc  and  cresyUc  acids  have  risen  very  con- 
siderablv  not  onlv  because  they  form  the  starting 
point  of"  picric  acid  and  trinitro  cresol,  but  Ijecause 
of  their  value  as  disinfectants.     With  the  ending  of 
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the  w.ir  they  ai-o  likely  to  revert  to  their  fonner 
position,  aiul  it  is  to  behojied  that  further  rosoaivli 
will  sliow  thjit  the  synthetic  resins  of  the  liakelite 
t>'pe  pi-odiieinl  by  condeixsjit  ion  of  phenols  with 
formalilehvile  jvnd  the  .so-called  syntlietic  tannins 
formed  by  the  condensation  of  siilphonated  phenols 
with  fonnaldehyile  have  a  bright   future. 

Naphthalene  h;vs  risen  considerably  and  will 
probably  maintain  a  fairly  high  level  i^peci.iUy  as 
the  extension  of  veitical  retorts  will  tend  to  decrease 
its  foniiation. 

Tiirninc:  from  the  products  ot  distillation  to  the 
works  whei-o  tJie  process  is  carried  out,  \-ou  will 
find  in  the  next  table  the  number  of  tar  distillation 
plant-s  registoreil  sei«irat*ly  under  the  ^Vlkali  Act, 
which  I  have  taken  from  the  reports  of  the  Chief 
Inspector.  For  the  liRures  for  191,")  and  1910  I 
am  indebted  to  the  kindness  of  His  Majesty's 
Chief  Inspector,   ilr.   Curphey. 

T.\BLE   II. 


Number  of  separate  tar  distillation 

\ear. 

plants. 

1906 

171 

1907 

134 

1908 

188 

1909 

191 

1910 

195 

1911 

205 

1912 

221 

1913 

2.S4 

1914 

230 

1915 

2P6 

1916  to  30tli  June 

356 

The  rapid  increase  in  the  number  of  works 
durir^  the  last  few  years  has  been  due  not  only 
to  the  erection  ot  tar  distillation  plants  at  coke 
oven  works,  but  to  the  installation  of  tar  dehvdrat- 
ing  plant  at  the  gas  works  for  the  production  of 
refined  tar  for  use  in  making  and  surfacing  roads. 
These  plants  are  mostly  small  and  of  the  con- 
tinuous type.  The  systems  of  Wilton  and  Hird 
appear  to  be  very  sucoe.ssful  in  solving  the  question 
of  the  production  of  refined  tar  on  the  spot  where 
it  is  required,  and  saving  considerable  unnecessary 
carriage. 

In  conclusion  let  me  say  a  few  words  as  to  the 
future,  and  I  will  confine  myself  to  the  actual 
tar  industry  and  leave  the  question  of  colours 
to  aljler  hands  than  mine.  .Since  its  birth  in  this 
country  the  methods  employed  in  separating  the 
fractions  have  followed  very  largely  on  the  original 
lines,  and  the  industry  has  suffered  from  a  lack  of 
co-operation  among  the  workers.  I  quite  reahse 
the  dilliculties  in  the  way  of  such  co-operation, 
but  I  feel  sure  if  we  are  to  recapture  the  fine 
chemical  and  colour  trade  from  Germany,  wo  must 
be  .prepared  m  the  future  to  give  a  "good  deal 
more  scientific  attention  to  the  tar  industry  than 
has  been  the  case  in  the  past.  I  will  liriefly 
indicate  some  of  the  work  which  might  be  under- 
taken by  a  combination  of  those  engaged  in  the 
industr>'. 

A  central  research  lal)oratory  might  be  estab- 
lished where  many  questions  could  be  thoroughly 
thrashed  out,  some  of  the  most  urgent  are  : — 

The  cau.sc  of  corrosion  in  tar  stills. 

Is  the  present  method  of  separating  the  fractions 
the  best  in  view  of  the  products  required. 

An  investigation  of  creo.sote  oil  and  of  the  lesser 
known  bodies  in  the  distillates  with  a  viow  to 
finding  uses  for  them. 

An  investigation  of  coal  gas  pitch  to  find  means 
for  rendering  it  less  brittle  when  cold  and  raiding 
its  melting  point,  so  as  to  render  it,  if  possible, 
more  suitable  for  replacing  natural  asplialt. 

The  standardisation  of  the  methods  of  testing 
<oal  tar  products. 


I  Meetings  might  also  lie  held  from  time  to  time 
]    to  discuss  ways  and  moans  of  pr<'\  eutiixg  useless 

competition  and  confeivnces  luiglit  take  place 
J  with  representatives  of  the  gas  making  and  coke 
i   oven   industries   to   discuss   (juestions '  of    mutual 

intt-rest. 

Many  other  suggestions  might  be  made  but  the 
whole  can  be  summed  up  by  saying  th.at  our 
great  need  is  organis;tt  ion  and  c(>-operat  ion.  so 
that  we  may  take  advantage  of  ;ill  opportunities 
of  huproving  the  prospects  of  the  industry. 

Discussion. 

The  PnESlDENT  said  that  co-operation  was 
needed  in  distilling  tar,  as  in  so  manyfpi-ohlcnis, 
he  found  some  dilliculty  in  understaiuling  why 
the  continuous  method"  of  distillation  had  not 
made  gi'ealer  i)rogress  in  this  ciiuntry.  11  was  so 
simple,  and  almost  automatic  in  action.  The 
regularity  with  which  all  the  operations  were 
condticted  was  an  exceedingly  g(3od  example  of 
what  sliould  be  aimed  at. 

Jlr.  E.  y.  Hooper  stated  that  the  prices  given 
in  the  paper  were  not  commercial  prices  in  the 
ordinary    acceptation    of    tlie    Mord.     Benzol   or 
benzene    in    its    various    grades    probably    would 
yield  a  very  much  higher  price  than  was  indicated. 
The   prices   gi\en   «ere   the   prices   at   which  the 
Government    required    benzol    to    I)e    delivered. 
That    applied    also    to    other    products.    Iiut   he 
thought  that  Jlr.  Coleman  might  have  indicated 
the  \-alue  of  naphthalene  at  a  considerably  higher 
flg\ue.     He    did    not   think    with    regaixi    to   the 
question  of   the  disposal   of    pitch  in  the  future, 
that  they  need  trouble  as  to  the  necessitj'  of  putting 
the  pitch  back  into  the  retorts.     There  was  not 
much  doubt  that  after  the  war  was  o\'er  pitch 
would  again  find  its  normal  level  in  the  ordinary 
manufacture  of  briquettes  ;    and  if   the  price  of 
coal  remained  at  its  present  high  price,  probalily 
as  much  pitch  as  could  be  made  would  be  required 
not  only  in  Kngland  but  aliroad  for  the  conveisioii 
of   mor(!   or  less  low   value   dulf   and   very  small 
coal  into  high  grade  fuel  in  the  form  ot  briquettes. 
The  bulk  ot  the  coal  won  abroad  yiehled  a  much 
larger  percentage  ot  small  coal  than  that  raised  in 
England.     Neither    the    gas    companies    nor   tar 
distillers  need  fear  but  th.at  pitch  would  resume  its 
normal  condition  very  shortly  after  the  termin- 
ation of  the  war.      It  was  to   be  hoped   that  the 
war  had   resulted   in  some   uses   being  found  for 
products  of  which  very  little  was  known  at  present, 
such   as  solvent  n.aphtha   and   creosote  products. 
There  coidd  be  little  doubt  that  research  work  in 
that   direction    would    discover   products   of  con 
sideralilo  value.     If  there  were  a  little  more  open-  i 
handed  interchange  of  ideas  in  that  class  of  work, 
no  doubt  great  improvements  might  be  made  in  > 
connection  with  these  parlic^ular  products. 

Mt.  U.  jM.vclaurin  said  that  he  had  fo\md  with  i 
low  temperature  pitch  tliat  the  change  from  soft- 
ness to   brittleness  came   very  quickly,  and  was 
evidently  accompanied  by  decomposition,  because 
a   large   voluino  of  fume    was   evolved.     Expen-  j 
menfs  he  had  made  indicated  that  by  the  use  of 
solvents  it  might  be  possible  to  obtain  different 
products  from  high  temperature  coal  tars.     When 
a    low    temperature    tar    was    treated    with   weak 
sulpluiric   acid    or   paraffin   oil,    and    the   cresvli 
acid  or  carbolic  acid  separated,  the  light  portion 
could  be  used  directly  for  lubricating  purposes.    A 
resinous  mass  also  separated,  which  could  be  used 
for  varnLsh-making.     I'robably  in  higlier  temnera- 
ture   tars   the  aromatic  hydrocarlions  to  a  largo 
extent   dissoI\-ed   the   rcsiiis.   and   it  was  possib  o 
that  pitch  was  actually  resinous  material  soluhle 
in  aromatic  hydrocarl/ons.     It  was  possible  that  I 
the  resins   forineil  in  low  temperature  tars  wcri' 
somewhat  similar  to  bakelite,  and  might  bo  fonned 
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by  the  phenols  oomhining  with  aldehydes  after 
the  tar  ha<i  left  the  retort.  In  the  low  temperature 
tars  obtained  by  his  process,  he  found  that  in  the 
portion  solul'le  in  oaiistio  soda  there  was  a  little 
cresylic  acid,  practically  no  carbolic  acid,  and  a 
very  large  qu.vntity  of  resinous  material. 

Mr.  W.  IitwiN  "thought  a  better  idea  might 
have  been  obtained  of  what  might  be  called  the 
open  market  value  of  certain  tar  pi-oducts  by 
the  prices  which  could  be  obtained  in  the  United 
States.  \Miilst  the  Government  was  now  paying 
lOd.  and  lid.  per  gallon  for  lienzol  here,  in  the 
States  4s.  was  being  paid.  In  the  case  of  the  other 
products,  the  prices  ■ncre  much  in  the  same  pro- 
portion. Witli  regard  to  the  first  question 
put  by  Mr.  ("oleman,  it  was  difficult  to  say  if  the 
present  method  of  separating  the  fractions  was 
the  best,  because  tars  varied  so  much  that  no 
general  statement  could  be  made.  That  there 
ought  to  be  more  co-operation  was  a  good 
suggestion,  and  in  no  industry  would  it  pay  better 
than  in  the  tar  industry. 

Dr.  C.  n.  Desch  -suggestrcd  that  the  constitution 
of  blastfurnace  tar  should  be  added  to  the  subjects 
calling  for  investigation.  The  custom  seemed 
to  be  to  treat  blast  turnace  tar  as  an  inferior 
variety  of  gas  tar.  It  did  not  contain  several 
very  important  constituents  of  gas  tar,  but  prac- 
tically notliing  had  been  done  to  determine 
whether  it  contained  other  constituents  which 
might  be  utilised.  The  fractions  were  not  used, 
he  thought,  to  the  best  advantage.  It  was  a 
subject  which  had  not  received  any  thorough 
investigation.  It  was  practically  a  local  industry, 
but  in  some  districts  it  was  of  quite  con-siderable 
importance. 

Mr.  W.  Xewtox  Drew  was  rather  surprised 
that  the  new  Association  of  Chemical  ^lanufac- 
turers  had  not  been  mentioned.  One  of  its 
most  valuable  functions  would  be,  he  presimied,  to 
form  sections — e.g.,  a  section  of  tar  distillers,  to 
deal  with  the  subject  in  a  co-operative  way  from 
every  point  of  view.  He  was  afraid  that  the 
British  nation  had  not  a  very  great  genius  for  co- 
operation. Most  of  the  triimaphs  of  the  past 
seemed  to  have  been  made  by  individuals,  but 
if  we  were  to  do  great  things  in  the  future  we  must 
co-operate  and  we  must  even  give  each  other 
wrinkles  with  a  certain  lisk  that  we  might  thereby 
sailer  some  loss  ;  in  no  other  way  could  we  reach 
the  level  of  the  enemy  and  siirpass  him. 

Mr.  G.  St.vni.et  Cooper  expressed  the  opinion 
that  one  of  the  greatest  bars  to  co-operation  was 
the  fear  of  showing  others  the  work  we  were  doing. 
Until  more  mutual  confidence  was  shown  he  was 
afraid  co-operation  would  be  very  limited. 

Mr.  J.  K.  HiLi.  mentioned  that  in  the  Corporation 
Gasworks  at  Widnes  a  large  amount  of  tar  was 
decomposed  in  retorts  and  "the  gas  produced  was 
added  to  the  coal  gas.  It  might  be  possible  to 
distil  pitch  without  attempting  "to  mix  it  with  the 
coal. 

Mr.  .T.  T.  DrxN  emphasised  what  Mr.  Hooper 
had  said  about  the  possible  uses  of  pitch  in  the 
tuhire.  In  some  of  the  larger  Northumberland 
collieries  where  more  and  more  complete  methods 
Jf  washing  and  separating  the  coal  had  gradually 
jeen  adopted,  briquetting  plant  was  being  put 
town  on  a  very  considerable  scale  with  the"  view 
>f  avoiding  the  whole  of  the  waste  of  fine  coal.  He 
■ontrasted  the  remarks  that  had  been  made  urging 
he  necessity  for  co-operation,  with  the  request 
>n  the  programme  of  the  Edinburgh  meeting,  tx) 
nembers  attending  the  meeting  not  "to  visit  works 
™ere  there  were"  industries  in  which  thev  were 
>ersonally  interested. 

The  PnEsiDEXT  said  that  probablv  the  insertion 
'f  such  a  request  to  members  was "tte  only  way 
n  which  permission  could  sometimes  be  obtained 
o  viat  works.     When  face  to  face  with  a  body  of 


foreign  manufacturers,  we  must  sink  our  jealousies, 
even  although  we  had  to  give  away  a  little  of  our 
knowledge  to  each  other,  in  the  hope  tliat  we  should 
gain  a  great  deal  in  our  competition  with  highly 
organised  pi-oducers.  We  must  teach  each  other 
how  to  fight  the  common  ant.agonlst  in  industry. 
A  great  ileal  of  advantage  might  be  obtained  from 
collaboration  or  unity  of  purpose  between  those 
who  produced  the  tar.  and  tliose  who  distilled  it. 
At  the  present  moment  there  was  none,  or  very 
little  indeed  ;  the  tar  proilucer  had  no  regard 
as  to  whether  the  article  would  give  the  best 
products.  If  sonae  of  his  defects  could  be  pointed 
out  to  him  there  would  be  mutual  benefit.  At 
one  time  the  works  with  which  he  was  associated 
had  made  tar  containing  hardly  any  benzol  and 
much  free  carbon.  By  adopting  more  scientific 
methods  they  had  been  able  largely  to  increase 
the  benzol  and  substantially  to  reduce  the  free 
carbon. 

THE  EXTEACTIOX  OF  TAR  FOG  FROM  HOT 
GAS. 

BY    G.    T.    PUnVES,    A.M.  IXST.C.E. 

The  question  of  completely  removing  tar  fog 
from  hot  gas  has  arisen  only  in  comparatively 
recent  carbonising  practice.  It  is  seemingly  an 
operation  of  considerably  more  difficulty  than 
complete  extraction  from  cooled  gas.  Up  tUl 
about  the  advent  of  direct  and  semi-direct  am- 
monia recovery  the  methods  in  use  for  effecting 
the  removal  of  tar  fog  were  determined  almost 
solely  by  the  need  for  maintaining  a  minimum 
standard  of  purity  and  illuminating  power  of  the 
permanent  gas,  and  that  as  cheaply  as  possible. 
The  question  of  tar  values  did  not  arise.  The  tar 
extractors  proper  were  placed  late  in  the  series  of 
plant  units  through  which  the  gas  had  to  pass. 
On  this  account  the  bulk  of  the  tar  was  separated 
before  the  tar  extractor  was  reached  and  the  gas 
and  its  remaining  tar  content  cooled  to  about 
atmospheric  temperature.  As  a  result  the  extrac- 
tion of  that  remaining  tar  fog  was  a  comparatively 
easy  operation.  In  direct  recovery  the  gas  must 
be  freed  from  tar  fog  before  it  enters  the  saturators, 
thus  reversing  the  order  of  arrangement  on  the  older 
indirect  system.  It  was  on  account  of  the  in- 
efficiency of  the  tar  separation  from  the  hot  gas 
that  Bnink's  direct  ammonia  recovery  process  was 
a  commercial  failure. 

Now  consider  the  treatment  of  the  gas  during 
the  cooling.  As  the  crude  gas  passes  through  the 
collecting  main  and  connections,  etc.,  up  to  the 
outlet  of  the  condensers  its  temperature  steadily 
falls,  and  the  motion  of  that  part  in  contact  with 
the  metal  surface  is  retarded.  In  this  way  the 
gas  with  its  accompanying  tar  particles  tends  to 
roll  from  the  centre  of  the  stream  on  to  the  metal 
surface.  The  contact  between  tar  particles  and 
this  surface  must  thus  be  very  gentle.  So  that, 
since  the  bulk  of  the  tar  is  usually  separated  during 
this  period,  we  are  led  to  the  conclusion  that  if  the 
proper  means  are  applied  tar  extraction  should 
entail  the  expenditure  of  Uttle  energy  per  ton  of 
coal  carbonised.  Yet  we  will  see  later  that  in  the 
separation  of  tar  fog  from  hot  gas  the  expenditure 
of  energv  is  verv  considerable. 

Though  the  bulk  of  the  tar  is  removed  in  the 
plant  before  the  completely  cooled  gas  reaches 
the  tar  extractors  proper  this  is  merely 
incidental  to  the  cooling  and  is  httle  the 
result  of  special  provision  having  been  made 
to  increase  the  efficiency  of  extraction.  Re- 
peated bends  in  the  mains  by  suddenly  changing 
the  direction  of  gas  flow  increases  the  separation, 
and  so  also  does  causing  the  gas  to  impinge  on 
water  cooled  tubes  set  transversely  in  a  cooling 
chamber.  The  fundamental  factor  in  tar  ex- 
traction, however,  appears  to  be  the  control  of  the 
cooUng,  and  in  order  to  get  the  maximum  tar 
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separation  in  the  mains  the  pas  nwist  bo  cooled  as 
early  !\s  possible  to  as  near  the  niiiiinmni  tempera- 
ture" ri-qiiireil  as  is  praetioable.     This   is  partieu- 
larlv  important  where  liot  t«r  extraction  is  to  l>e 
carrie<l  out  :   for  tlie  fog  which  is  formed  just  before 
the  extractor  is  ent-eretl  is  very  dillicult  to  remove. 
It    should    be   advantageous    to   cool    the    gas    to 
practicaUv  the  extraction  temperature,  then  pass 
it    throvig^i    a    long    uxain    carefully    insulated    to 
prevent  further   cooling,    aiul    then   into   the   ex- 
tractor.    The   behaviour  of   gas   carrying   freshly 
formed  t-ar  fog  seems  to  me  to  present  considerable 
analogy  to  a  colloidal  solution.     It  we  had  here  a 
true  siispensoid  we  could  readily  understaiiil  the 
ditficulty    of   extracting   the    freshly    foi-med    fog. 
Lowering  the  temperature  of  the  gas  materially 
below  that  at  which  the  fog  Ls  formed  certainly 
faciUtates   extraction.     Wiu.    Young  proposed   to 
promote    the    separation    of    tar    by    condensing 
naphtha  vapour  on  the  fog  particles,  and  you  will 
remember  Aitken   proposed   to   send   the   gas   at 
190°  F.  into  a  settling  chamber,  and  to  keep  it 
there   as   long   as   possible   at   that    temperature. 
These    methods    of    procedure    all    illustrate    the 
analog>-  and  I  tliink  suggest  the  ideal  treatment 
the  gas  should  receive  during  the  cooling.     The 
temperature    named     by    jVitkeu     is    not    much 
above    the    wat«r    dew     point     temperature    of 
the  gas  when  wet  dross  is  being  carbonised,  and 
it  would  be  interesting  to  know   it  he  considered 
the  fog  formed  at  this  temperature  the  most  ditTicult 
to  extract.    Inany ca,seondirectrecoveryplantsthe 
application  of  a  settling  chamber  must  be  at  least 
just    above    the    water    dew    point    temperature. 
Reference  has  already  been  made  to  the  separation 
of  tar  particles  by  contiict  with  the  sides  of  the 
main.     In  this  way  the  surface  becomes  coated 
with  a  film  of  tar  oil,  and  as  Young  and   others 
have  pointed  out.  this  facilit^ates  the  removal  of 
the  fog.     When  tlie  gas  temperature  falls  below 
the  water  dew  point  and  th"  main  surface  gets 
coated  with  water,  there  is  not  the  same  adhesion 
to    the    tar    particles.     Fi-om    this    it    might    be 
inferred  that  after  the  dew  point  was  passed  the 
tar  separating  power  of  the  mains  would  decrease. 
Against  this  however  there  is  the  fact  that  as  the 
condensation    of    aqueous     vapour     reduces    the 
volume  of  the  gas  the  concentration  of  tar  i^articles 
will    increase,    and    aLso    more    light   fog    will    be 
formed.    I  have  noticed  that  the  tar  does  seem  to 
settle  out  more  reailily  during  aqueous  condensa- 
tion.    \Vhen  gas  has  been  completely  cooled  light 
oils    separate    out,    and    probably    condense    to 
some    extent   on    pre-existing    fog.     The    hghtest 
hydrocarbons,    since    they    are    not    in    sufficient 
quantity    to    more    than    saturate    the    gas,    are 
removed   solely   by  solution  in  the   existing  fog. 
These   influences    increase   the    mass    of    the    fog 
particles,    and    so    make     the    extraction    easier. 
In  the  case  of  extraction  from  hot  gas  these  actions 
have  not  occurred,  and  this  Ls  probably  one  of  the 
factors  contributing  to  the  difiTiculty  of  extraction. 
In  order  to  see   why  hot  tar  extraction   is  so 
difficult  we  must  consider  the  altered  conditions  of 
working.     Some  of  the  contributing  factors  have 
already    been    referred    to.     Direct    ammonia    re- 
cover>-  from  hot  gas  has  so  far  been  applied  only 
at  colie  oven  plants  (in  this  country  at  least).     In 
these  plants  washed  dross  is  used,  and  the  coal 
when  charged  into  the  ovens  usually  contains  from 
0  to  13%  of  added  water.     This  water  is  of  course 
present  in  the  gas  as  vapour  at  the  fog  extraction 
temperature,  thus  greatly  increasing  the  volume. 
One*  might  anticipate,  as  so  much  water  accom- 
jianies  the  coal,  and  so  cools  the  oven  walls,  that 
the  outstanding  efTect  of  increasing  the  proportion 
of  water  would  be  the  production  of  tniniier  tar 
possildy  more  difficult  to  extract.     This  Is  not  my 
experience.     The   most   notable   effect   Ls   the   in- 
creased amount  of  pitchy  matter  which  Is  deposited 
in  the  collecting  main — not  necessarily  an  increase 


of  pitch  made  per  ton  of  coal.  Tlie  increased 
dilution  of  the  gas  by  steam  will  have  little  effect 
on  the  volatility  of  the  ])itch  product.  Thb  will 
readily  settle  out,  and  so  the  fog  I'oinied  later  on 
should  be  lighter.  But  at  the  higher  dew  point  an 
increased  amcunt  of  the  lighter  tar  will  ))e  retained 
in  the  gas  as  vapour,  so  counteracting  the  elTect 
on  the  fog  of  the  reduced  pitch  content.  It  is 
therotore  not  jii-obalilc  that  the  jircsence  of  so- 
much  water  in  the  coal  will  make  the  fog  extraction 
more  dillicult  by  the  production  of  a  lighter  tar 
fog  in  itself.  It  might  he.  however,  that  under 
these  conditions  the  tog  particles  are  smaller,  but 
it  is  very  dillicult  to  get  experimental  evidence  in 
regard  to  lhu>.  \\'e  do  not  know  how  the  compo- 
sition of  the  individual  fog  pai-tiiles  Is  related  to 
that  of  the  bulk  tar  collectt'd,  but  the  rapidity  of 
the  cooling,  and  the  time  the  fog  particles  exist 
as  such  in  the  gas  will  have  a  niaterial  influence  on 
their  composition  and  consequently  on  the- 
difficulty  of  extraction. 

On  indirect  recovery  plants  where  the  gas  is 
completely  cooled  such  a  machin(%  as  a  Ijvesey 
Washer  or  a  Pelouze  and  Audouin  tar  extractor, 
which  gives  a  very  simple  scrubbing  .action,  effects 
satisfactory  extraction  for  the  works  purpose. 
They  are  not  suitable  for  treating  hot  gas,  how- 
ever. At  Auchengeich  we  have  a  baffle  chamber 
on  the  Pelouze  principle,  and  I  find  it  of  httle  or 
no  use  for  extracting  the  tar. 

The  solution  of  the  problem  of  hot  tar  extraction, 
with  a  reas()nal)ly  small  expenditure  of  energy  Ues 
in  the  treatment  the  gas  receives  before  it  enters 
the  extractor.  It  being  practically  impossible  to- 
completely  remove  fi-eshly  formed  tar  fog — at 
least  without  a  very  large  expenditure  of  energy — 
so  the  fog  must  fii'st  be  brought  to  a  suitable 
condition  for  extraction  after  which  the  tj-pe  of 
tar  extractor  used  is  of  secondary  importance.- 
An  electrical  method  of  modifying  the  conilition 
of  the  fog  is  appUed  at  the  coking  plant  of  the 
Scmet-Solvay  Coy.,  Detroit.  The  crude  tarry 
gas  Is  here  passed  through  an  intense  ionizing 
fiekl  where  according  to  the  theory  the  resulting- 
ions  in  their  violent  motion  cause  impiict  betweea 
the  tar  particles.  '"  Because  of  this  impact  or 
for  some  reason  as  yet  unknown  agglomeration 
results  and  the  dense  tar  mist  Is  almost  entii'ely 
dissiijated  leaving  a  relatively  few  large  tar  drops 
in  its  place.*''  The  tar  is  not  extracted  in  this 
ionizer  but  in  the  tar  extractor  througVi  which 
the  giis  passes  next.  It  was  found  that  the 
Pelouze  and  Audouin  machine  became  a  very 
efficient  tar  extractor  after  the  gas  had  been 
treated  in  the  ionizer.  The  electrical  enei'gy  used 
in  the  ionizer  must  lie  ailded  to  that  re^iuired  for 
forcing  the  gas  through  the  Pelouze  and  Audouin 
extractor.  So  that  while  this  method  may  give 
very  efficient  extraction  the  ciiiisuniptioii  of 
energ}'  will  still  he  very  coiisitlorablc.  The  most 
satUifactory  method  of  getting  the  fog  into  a 
suita))l<'  cnu<litiou  for  (•xtraction  appeal's  to  be 
controlling  the  cooling  of  the  gas.  The  design 
and  arrangement  of  the  gas  mains  at  the  Auchen- 
geich plant  are  such  as  to  make  the  cooling  and 
detarring  of  the  gas  a  very  difficult  matter  but 
such  results  as  I  have  been  able  to  get  indicate 
that  tills  method  should  b<!  satisfactory. 

'I'he  ordinary  devices  used  for  tog  extraction 
being  ineffective,  special  methods  have  been 
applied,  which  give  a  much  more  intense  scrubbing 
action.  In  the  Sunon-Carves  direct  recovery 
plant  the  heavier  fog  Is  separated  in  a  "  Cyclone 
extractor  into  t  he  inlet  of  which  a  jet  of  ammomacal 
liquor  is  forced.  This  unit  acts  in  tlie  same 
manner  as  do  bends  on  the  mains.  The  principal 
extractor  however,  which  removes  the  lighter  fog 
Is  a  "  Dvnamic  "  separator,  the  vanes  of  whien 
revolve  at  high  speed.     The  peripheral  speed  w 
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said  to  be  ovor  200  ft.  per  .second.  1  have  no 
experience  of  flii.s  t>-jje  of  extractor,  nor  do  I  know 
the  details  of  it.s  dosijin.  But  I  have  pa.s.-;ed  crude 
fjas  at  80"^  ('.  tlironiili  a  five  fan  turbo-cxliavister 
rumiins  at  up  to  2000  revs,  per  minute,  and 
although  tlie  extraction  was  not  coniplote  tlu^  bulk 
of  tlie  fog  present  was  certainly  removed,  and 
this  exlianster  was  not  specially  "designed  on  the 
lines  of  a  dynamic  extractor.  The  result  of  this 
test  inclines  me  to  the  view  tliat  with  such  an 
exhauster  working  on  cooled  gas  special  tar  ex- 
tractors might  not  be  necessary.  The  energy 
required  in  a  dynamic  extractor  is  said  to  be  1  H.P. 
per  12,000  cubic  feet  of  gas  per  lioui- — presumaiily 
crude  gas  passing  tlirough  the  separator,  \\hen 
carbonising   wet   dross   the   volume   of   crude  gas 

E reduced  measured  at  the  dew  point  will  not  Ukely 
e  less  than  20,000  cubic  feet  per  ton.  So  that 
on  a  360  ton  plant  the  energy  requh'ed  per  dav  wUl 
be  about  (iOO  H.P.  hours.  The  method  of  extra'ction 
patented  by  the  Otto  Uilgenstock  Corapanj  was 
to  scrub  the  gas  with  a  spray  of  tar.  A  cluster  of 
sprays  were  used  in  Gennan>-.  and  were  so  arranged 
that  any  particular  number  of  them  could  be  used 
at  once.  This  practice  was  not  exactly  foUowed 
by  the  Otto  Company  in  this  country.  The  plant 
they  erected  at  Auchengeich  has  four  sprays,  and 
provision  is  left  for  adding  two  others.  "  These 
sprays  can  be  worked  singly  or  two  sets  of  two  in 
series.  They  are  served  by  a  motor  driven  centri- 
fugal pump,  the  capacity"  of  which  is  120  cubic 
meters  of  tar  per  hour  at  high  pressure,  and  they 
are  designed  for  treating  the  gas  from  300  tons  of 
coal  per  day.  Before  handing  over  the  plant  the 
Otto  Company  abandoned  the  use  of  tar,  and  used 
instead  a  mixture  of  tar  and  liquor.  They  also 
used  only  one  spray.  I  prefer  to  use  liquor  as  free 
as  possible  from  tar  and  a  much  smaller  volume 
than  that  given  above.  The  energv  required  at 
present  per  day  is  300  H.P.  hours.  These  figures  show, 
in  the  designer's  view,  at  least.the  magnitude  of  the 
liifficulty  of  completely  removing  the  tar  fog 
from  hot  sras.  Other  methods  of  extraction  are 
in  use,  but  I  will  not  refer  to  them. 

Following  on  the  treatment  of  the  gas  as  regards 
rate  of  cooling  I  have  made  experiments,  with  a 
view  to  saving  energy,  on  the  spray  extractor 
itself,  varying  the  dimensions  of  same,  the  nature 
of  the  liquid  used,  and  the  pressure  and  volume  of 
the  liquid  not  always,  however,  with  gratifj-iug 
results.  As  you  are  aware,  the  spray  is  applied 
inside  a  tapered  pipe  wlii«  h  is  narrower  at  the  top 
Mn  the  bottom  :  the  spray  and  the  gas  both 
lassing  downward  thi-ough  this  pipe  or  throat. 
Jnless  the  throat  is  partially  drowned  with  an 
ixcessive  amount  of  Uquor  the'extractor  does  some 
'Tork  as  an  exhauster,  and  so  a  considerable  saving 
s  effected  at  the  exhauster  proper.  This  shows 
ihat  the  spra\-  is  pushing  the  gas  in  front  of  it, 
•vhen,  for  efficient  scrubbing,  it  should  pass  through 
^gas  beating  out  the  tar  particles  in  its  passage. 
prom  this  we  conclude  an  excessive  amount  of 
iquor  is  being  used.  And  a  saving  in  energy  will 
>e  effected  by  reducing  this  volume  provicled  we 
■an  suitably  apply  the  smaller  volume  to  get  the 
•ame  extracting  efficiency.  Xow  consider  the 
iotion  of  the  Pelouze  tar  extractor,  where  the  gas 
hvided  into  small  streams  flows  against  ~au 
'bstructing  surface.     We  see  that  the  efficiency  of 

xtiaction  will  be  determined  bv  the  fineness  ofthe 
;as  streams,  and  their  relative  velocitv  to  the  ' 
•bstiucting  surface.  It  will  come  to  the  same 
m^  if  we  consider  small  obstructing  surfaces  to 
)e  driven  against  the  gas.  with  the  same  relative 
'^<*city,  so  dividing  it  into  small  streams.     The 

raciency  will  I>e  increased  if  these  obstructions 
■f*  J^de  smaller  and  placed  closer  together,  and 

t  the  same  time  driven  faster.  We  would  very 
oon  reach  the  limit  at  which  the  machine  would 
•e  practical  to  construct  and  maintain.     But  this 

onstruction  we  are  seeking  is  preeiselv  what  we    ' 


have  in  a  spray  extractor.     Thus  we  see  the  factors 

which  determine  the  extracting  power  of  the  spray, 
and  the  lines  along  which  increased  efliciency  must 
be  sought.  It  is  to  be  noted  this  pulverising  of  the 
spray  is  quite  contrary  to  the  practice  of  pumping 
relatively  enormous  volumes  of  hquor  down  the 
throat.  The  velocity  of  the  particles  of  spray  is 
determined  liy  the  pumping  pressure.  The  fine  sub- 
division of  the  spray  is  inlluenced  bv  the  pressure, 
but  more  particulai-ly  by  the  desigii  of  the  spray 
nozzle.  While  consideraVile  e%-idence  is  available 
regarding  the  discharge  of  liquid  in  solid  jets  from 
sharp  edged  orifices,  there  does  not  seem  to  have 
been  much  work  done  on  the  sprays  formed  when 
using  orifices  which  cause  the  jet  t()  bui^st.  Experi- 
ment is  therfore  required  to  find  the  tvpe  of  nozzle 
which  will  give  the  best  sjn-ay.  It  is  "on  the  lines 
indicated  that  I  have  been'  experimenting,  and 
while  the  results  so  far  are  very  promising.  I  have 
not  yet  got  sufficient  data  to  refer  to  in  more 
detail.  ^\s  a  result,  however.  I  am  hopeful  that 
eflficient  extraction  will  be  got  with  a  further  saving 
of  possibly  70 — 90%  in  energy. 

Tar  extraction  from  hot  gas  apart  from  pro- 
ducer plants  i^  practically  hmited  to  the- 
relatively  few  carbonising  works  adapted  fop- 
direct  ammonia  recovery,  but  the  number  is 
increasing,  and  I  am  convinced  that  before  many 
yeai-s  have  passed  direct  ammonia  recovery  will 
be  almost  general,  at  least  on  new  carbonising 
plants.  While  hot  t«ar  extraction  is  an  essential  ia. 
direct  recovery,  it  is  also  the  key  factor  to  a  further 
hicrative  possibUity  in  carbonising,  i.r..  fractional 
collection  of  tar.  It  is  to  be  expected  that  in 
future  the  recovery  of  benzol  and  its  homologues^ 
will  be  carried  out  at  gas  and  coke  works  to  a 
greater  extent  than  hitherto.  This  leads  to  the 
question  what  is  to  be  the  standard  practice  ? 
Are  Ave  to  distill  the  tar.  produced  in  bulk  by 
completely  coohng  the  gas.  for  one  portion,  and 
wash  the  gas  for  the  remainder,  or  wiU  we  adopt 
the  more  rational  practice  of  simply  w.ishing  the 
gas.  and  in  this  manner  recover  the  whole  benzol 
content  in  one  operation  ?  If  the  latter  course  is, 
adopted  the  tar  fog  m'lst  be  removed  from  the  hot. 
gas.  and  probably  the  ammonia  recovered  by  a 
direct  or  at  least  semi-direct  recovery  process.. 
When  direct  ammonia  recovery  is  practised  a  smalt 
tar  fraction  is  separated  when  the  gas  is  com- 
pletely cooled  prior  to  washing  with  creosote. 
This  fraction  consists  of  naphthalene  together  with 
phenols  and  some  heavy  naphtha.  \Ve  have  thus 
a  marked  step  towards  complete  fractional  collec- 
tion of  tar,  and  it  is  surely  a  natural  development 
to  complete  the  fractional  collection.  It  appears 
to  me  that  all  the  arguments  which  justify  the 
production  of  ammonium  sulphate  direct  iiiLstead 
of  through  the  intermediary  of  a  crude  liquor  also 
justify  the  production  of  tar  products  in  primary 
fractions  without  the  intermediary  of  a  crude  tar. 
Further  than  this,  there  is  the  "question  of  the 
nature  of  the  tar  products  themselves  to  be  con- 
sidered. 

As  I  have  aU-eady  suggested  tar  has  been  treated 
at  the  carbonising  works  UteraUy  as  a  by-product. 
Little  or  no  attention  has  been  given  in  practice  to 
varying  the  manner  of  extraction  for  the  purpose, 
if  possible,  of  modifying  or  increasing  the  value 
of  the  tar  products  themselves.  Our  knowledge 
to-day  of  coal  tar  products  and  their  relative 
proportions  is  limited  in  great  measure  to  the 
products  resulting  from  what  is  really  a  semi- 
destructive  process  of  distillation.  One  tar  dis- 
tiller informs  me  that  he  is  satisfied  that  dis- 
tillation of  the  tar  increases  the  content  of  naphtha- 
lene and  free-carbon,  and  also  increases  the  bulk 
of  the  pitch  fraction.  Xow  that  the  refining  of  tar 
constituents  and  the  production  of  derived  pro- 
ducts is  receiving  so  much  attention,  it  is  surely 
of  prime  importance  to  examine  our  methods  of 
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recovery  and  preliminary  treatment,  ami  see 
whether  or  not  the  highest  commercial  valiio  is 
developed  from  thi^s  important  carbonisation 
proiluct.  If  the  primary  distillation  of  crude  tar 
IS  to  he  avoided  wo  must  resort  to  fractional 
separation  of  the  foir  fixim  tin-  hot  ii-is.  I  have 
already  put  forward  some  views  on  fractional 
collection  of  tar,  and  do  not  propose  to  more  than 
refer  to  it  here,  nor  will  1  attempt  to  examine  the 
eflect  of  distillation  on  the  tar  products,  hut  one 
or  two  figures  relative  to  the  subject  may  be  of 
interest. 

The  tars  produced  in  the  modern  vertical  retort 
differ  greatly  from  those  produced  in  liorizontals 
and  coke  ovens.  They  in  fact  mark  a  step  towards 
those  produced  in  so-called  low-temperature 
carbonisation,  and  to  whii-h  we  may  soon  be  giving 
much  more  att-ention.  In  order  to  get  som^  fresh 
ticrures  I  distilled  under  exactly  similar  conditions 
samples  of  these  five  tars  : — 


1. 

n. 

in. 

IV. 

V. 

•=8 

3 

1 

43 

o  « 

il. 

:i. 

^ 

■^l^ 

5^ 

^S2 

a 

2i 

1=1 

Hi 

was 

H 

sis 

sn^ 

% 

% 

% 

% 

% 

First  rinnings  up  to  110°C. 

Oil        

trace 
7-0 
1-5 

2-6 
2-2 
5-2 

1-3 
1-7 
4-i 

2-6 
3-4 

8-7 

3-5 

7-1 

Light  oil  up  to  210°  C.    .. 

6-7 

Carbolic  oil  up  to  240°  C. 

4-0 

130 

10-9 

12-9 

7-7 

Creosote  oil  up  to  270°  C. 

8-4 

9-1 

12-1 

8-6 

8-6 

Antlu^cenc  oil  up  to  350  C. 

Water 

0-5 

0-5 

0-1 

0-6 

Oil       

19-6 
58-6 
0-9 

20-6 
46-0 
0-8 

27-0 

40-6 

1-4 

20-4 
41-5 

1-8 

27-1 

37-2 

lX>53                 

1-5 

100-0 

100-0 

100-0 

100-0 

100-0 

I.  and  II.  contained  both  naphthalene  and 
anthracene.  III.,  IV.,  and  V.  showed  no  pre- 
cipitate of  naphthalene  on  cooling  the  oils.  IV. 
and  V.  appeared  to  contain  only  a  trace  of  anthra- 
cene, but  the  fraction  when  cold  was  semi-soUd 
on  account  of  the  separation  of  solid  paraflfin. 
No.  III.  had  not  so  much  paraffin,  but  had  a 
distinct  amount  of  anthracene. 

These  tars  so  widely  dissimilar  are  mixed  at  the 
tar  distillery  and  submitted  to  a  uniform  treat- 
ment. It  may  not  be  practical  for  tar  distillers  to 
deal  \vith  the  different  types  of  tar  separately, 
but  there  does  seem  good  reason  for  giving  them 
selective  treatment,  and  if  fractional  collection  was 
adopted  at  the  carbonising  works  each  tar  could 
receive  tlie  fractional  separation  most  suited  to  its 
composition.  Both  anthracene  and  solid  paraffins 
are  valuable  products,  and  well  worth  recovering, 
but  when  the  tars  are  mixed  the  one  suljstance 
fouls  the  other.  Vertical  retort  tar,  particularly 
when  mixed  with  other  heavier  tars,  might  be 
expcftod  to  suffer  more  from  decomposition  during 
distillation,  since  it  has  not  been  cracked  to  the 
same  extent  during  carbonisation  of  tlie  coal. 
Specifically  light  tars  >-ield  more  gas  when  they  are 
being  dbtilled.  I  tested  three  samples  of  the  gas 
evolved  during  the  distillation  of  a  20-ton  charge. 
The  first  sample  was  taken  when  spirit  was  just 
commen''ing  to  come  ovc;r.  It  was  mostly  air  and 
steam  and  contained  little  hydrocarbon  gases. 
The  other  two  test«  were  as  follows  : 


11. 

still  head  t*mp. 

170°  0.  after 

lOJ  hours  firing. 

III. 

Still  he.'\.l  temp. 

225'  C.  after 

26  hours  firing. 

Absorption    by    10%    sul- 

% 

7-2 

8-4 

2-1 

0-7 

33-1 

31-0 

12-0 

15-9 

CO,.  n,S,  ami  SO,,  etc... 

C  lU  (by  bromine) 

CO     

20-2 
2-5 
8-4 

H,    1 

25-9 

Cit)          . 

22-9 

X. ;.: 

9-0 

100-5                          99-8 

*  The  result  of  combustion  was  calculated  as  if  only  hydrogen 
and  methane  were  present. 

These  tests  are  not  of  much  significance,  the 
volumes  of  gas  not  being  known,  li\it  it  seems 
uidikely  that  after  2(5  hours  firing  and  at  tills 
temperature  that  the  gas  evolved  was  simply 
dissolved  in  the  t-ar. 

These  notes  are  not  a  complete  statement  of  the 
problem  of  liot  tar  extraction,  but  they  are  a 
record  of  some  of  the  conclusions  we  have  arrived 
at,  and  may  be  of  interest  to  others  working  on 
the  same  problem. 

Discussion. 

The  President  said  that  the  paper  dealt 
■with  an  important  aspect  of  the  recovery  of 
ammonia  by  the  direct  process.  The  success  of 
that  process  depended  upon  the  completeness 
with  which  the  tar  fog  was  extracted  before  the 
aljsorption  of  ammonia  took  place.  It  was 
surprising  that  in  a  works  carbonising  300  tons 
of  coal  a  day  360  horse-power  was  required  to 
work  the  tar  sprays.  He  woidd  have  thought 
that  the  horse-power  required  under  these  circum- 
stances would  be  something  Uke  five  or  six  f^t  a 
similar  quantity  of  coal  per  day. 

Mr.  R.  H.  Ci..\YTox  asked  what  method  was 
used  to  estimate  the  tar  fog  in  the  gas.  To  get  an 
accurate  test  of  the  tar  fog  they  liad  found  it 
necessary  to  take  tlie  samples  one  third  of  the  way 
through  the  main.  To  prevent  tar  fog  being  formed 
due  to  further  cooling,  a  glass  tube  was  inserted 
into  the  main  with  the  orifice  pointing  dou-nwards, 
so  that  the  tar  would  not  drop  into  it  trfim  the 
top.  the  tube  was  filled  with  cotton  wool  and  gas 
sucked  through.  Afterwards  the  cotton  wool  was 
extracted  -nath  lienzol  and  the  amount  of  solid 
material  calculated,  allowance  being  made  for 
the  free  carbon.  By  this  method  it  was  po.ssible  to 
test  the  gasin  the  main  at  tlie  exact  temperature, 
with  the  conditions  unaltered.  Working  witli  the 
Livesey  washer  at  2  in.  back  pressure,  they  had 
obtained  95%  efficiency.  The  Pelouze  apparatus 
gave  98%  efficiency  when  worked  at  4  in.  back 
pressure.  For  water-gas  the  higliest  efficiency 
was  obtained  with  a  ("rossley  fan,  but  that  was 
ordy  when  the  peripheral  speed  reached  a  certain  ' 
limit.  Xone  of  these,  however,  gave  the  desired 
result,  as  it  was  not  possible  to  get  a  spent  oxide 
free  from  tarry  matter — it  always  contained  3 
to  ■i",'„-  The  figures  that  Dr.  Carpenb;r  had 
called  attention  to,  3G0  tons  of  coal  requiring 
300    horse-power,    were,    he   agreed,    enormous. 

.Mr.  K.  .M.VCLAURIN  said  that  he  was  using  just 
now  a  plant  dealing  with  two  million  cubic  feet 
per  day — that  was  the  gas  from  about  20  tons  of 
coal — and  the  horse-power  used  for  pumping  all 
the  water  and  all  the  acid  liquor  required,  and 
running  the  centrifugal  scrubbers,  was  always  : 
below  5  horse-power.  His  difficulty  had  always 
been  to  get  anvthing  past  the  scrubl>ers  at  all. 
Petrol  had  been" added  to  increase  the  illuminating 
power  of  the  gas,  but  all  the  petrol  had  been 
absorbed  in  the  scrubbers.  The  gas  left  the  plant 
at  about  212°  F.  and  passed  through  two  centnfugul 
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scrubbers,  10  feefc  high  by  4  feet  in  diameter,  work- 
ing at  about  "jOO  rovs.,  ami  these  srrvibliei's  could 
scrub  two  iiiilliou  cubic  feet  of  p;a.s  i)ev  day,  q\iite 
effectively.  His  own  results  indicated  th-it  all 
the  oils  and  all  the  ammonia  were  extracted 
by  the  time  they  left  the  second  s<rnbber  :  that 
he  attributed  largely  to  the  rajiid  swirl  in  the 
scrubbei's.  He<rardinpr  the  fractional  .separation 
of  the  oils,  he  had  fountl  the  heavy  paraflins 
had  been  carrietl  forward  into  the  second  scrubljer. 
Naphthalene  would  be  even  more  troulilesome 
to  get  rid  of,  since  it  would  almost  certainly  be 
carried  forwanl,  and  that  might  be  the  reason  of 
the  very  large  horse-power  required  in  the  case 
Mr.  Purvcs  had  been  dealing  ^^•ith. 

ill.  PuRVES,  in  reply,  said  that  in  direct  recovery 
processes  an  excessive  amount  of  energy  was  used 
for  tar  extraction.  The  360-horse-power  hours 
which  he  at  present  found  necessary  was,  in  his 
opinion,  too  much.  The  method  he  used  in  testing 
was  to  collect  the  t^r,  at  the  fog  extraction  tem- 
perature, on  tightly  packed  wool  and  the  efficiency 
of  the  different  tests  was  compared  by  the  appear- 
ance or  weight  of  the  tar  deposits.  At  no  time 
had  he  got  a  test  absolutely  free  from  tar.  The 
'  tests  were  made  at  the  bottom  of  the  extractor. 
I  Fog  extraction  became  easier  when  the  gas  tem- 
I  perature  fell  below  the  water  dew  point.  Mr. 
Maclaurin's  figure  of  5  horse  power  per  hour 
(equal  to  120  horse-power  hours  per  day)  was, 
in  nis  (Mr.  Purves')  opinion,  high  for  treating  the 
gas  from  20  tons  of  coal  (that  being  the  amount 
Mr.  Purves  understood  was  carbonised). 


THE  BRITISH  COAL  TAB  COLOUR  INDTTS- 
TDRY  AXD  ITS  DIFFICULTIE.S  IX  WAR  TIME. 

BY    C.    M.    WHITTAKER,    B.SC. 

On  the  outbreak  of  war  in  August,  1914,  the 
manufacture  of  coal  tar  colours  as  an  industry  in 
Great  Britain  received  a  sudden  and  unaccustomed 
attention  which  was  almost  overwhelming  to  the 
tew  British  chemists  actually  engaged  in  it.  ^Vhen 
it  was  realised  that  the  trade  was  practically 
monopohsed  by  the  Geimans,  a  perfect  flood  of 
ill-informed  statements,  exaggerations,  and  absurd 
su^estions  were  published  in  the  ne-nspapers  and 
journals  of  this  countrj-. 

I  wUI  just  deal  briefly  with  some  of  the  cona- 
monest  mistakes  which  were  made  with  reference 
to  the  German  coal  tar  colour  industry  during  the 
discussions. 

The  most  frequent  mistake  was  in  regard  to 
the  amount  of  capital  which  the  German  fiims  were 
supposed  to  employ  in  their  industry.  It  was 
freely  stated  by  .Members  of  Parliament  and  others 
that  the  capital  of  the  German  indu.stry  was, 
anything  from  one  to  two  hundred  millions."  Tliis 
was,  of  course,  absurd,  but  such  statements  did  not 
make  any  easier  the  task  of  those  who  were 
endeavourmg  to  establish  an  adequate  British 
industry.  The  export  value  of  German  coal  tar 
colours  throughout  the  world  was  for  the  vear 
1913  £11,349.100;  add  to  this  the  Geiman  home 
consumption  at  a  generous  estimate  of  £2.000,000, 
making  a  total  turn-over  of  £13,349.100.  The 
capital  of  the  German  industry  was  £13,500.000  in 
1913,  showing  that  the  total  annual  production 
was  approximately  equal  to  the  capital.  Those  who 
talked  about  one  and  two  hundred  millions  capital 
never  ^stopped  to  explain  how  a  dividend  of  from 
12 — 25°,,  could  be  paid  on  this  capital  out  of  an 
amiual  turn-over   of   £13.500.000. 

Another  point  with  which  I  wish  to  deal  is  the 
supposed  dependency  of  Germanv  on  outside 
countries,  particidarly  Great  Britain,  for  many 
of  the  important  raw  materials  of  the  coal  tar 
'-■•>'our  inilustry.  .Such  a  state  of  dependencv  was 
no  doubt  existent  in  the  earlier  days  of  the  industr^% 
out  the  modem  coke-oven  recover^^  plant  has 
argdy  altered  that  state  of  affairs,  as  the  following 


official  figures  for  the  yc>nr  1913  of  the  imports 
and  exports  of  important  raw  uaaterials  connected 
with  the  industry  sho«-.  In  considermg  these 
figiH'es  I  would  ask  you  to  bear  in  mind  the  fact 
that  Geiiuan>'s  export  represents  the  surplus  after 
all  the  reqiurements  of  her  home  industry-  luave  been 
s.atisfied.  .Starting  with  benzol,  toluol,  etc., 
Geimany  exported  41,287,000  kilos,  and  imported 
only  (i,709,ti00  kilos.  These  pioducls  do  not 
give  much  of  an  opening  for  ci  ippling  tactics.  To 
these  figiiires  ought  to  he  added  7,264,700  kilos, 
aniline  oil  and  salts  exported  by  Geimany  against 
a  negligible  import  of  15(),100  kilos. 

In  1913  Germany  imported  4,155,200  kilos,  of 
carboUc  acid  and  exported  3,601,700  kilos.,  an 
adverse  balance  of  roughly  500,000  kUos.  It  was 
well  known  by  the  tar  distillers  that  the  Bayer  Co. 
were  making  an  oiaslaught  on  the  Briti.sh 
market  with  synthetic  carboUc  acid  which  woidd 
have  effectively  reduced  the  amount  of  ijure 
carbohc  acid  distOled  from  coal  tar  in  this  country. 
It  must  also  be  remembered  that  Germany  wiU 
have  made  enormous  quantities  of  s>-nthetic 
carbohc  acid  during  the  war,  so  that  under  no  com- 
buiation  of  circumstances  could  its  industry  run 
short  of  carbohc  acid  after  its  experience  of  pro- 
duction during  the  war. 

Passing  on  to  naphthalene,  Germany  imported 
5.248.700  kilos,  and  exported  6.151,110  kilos.,  in 
addition  to  3,106,400  kilos,  of  naphthols  and 
naphthylamines. 

I  now  come  to  antliracene.  of  which  Germanv 
imported  1,286,000  kilos,  and  exported  277,400 
Idlos.  There  the  balance  is  decidedly  against 
her,  and  it  is  the  only  important  raw  product  for 
colour  manufacture  in  which  Geimany  is  deficient. 
It  is  the  starting  point  for  alizarin  and  many  of 
the  most  important  vat  colours,  which  latter 
have  added  so  much  to  the  prestige  of  the  German 
films.  It  must,  however,  be  remembered  that 
bromine  enters  largely  into  the  constitution  of 
many  vat  colours,  which  gives  Germany  an  effect- 
ive counter  against  the  withholding  of  anthracene. 

Another  point  which  was  freely  di.scussed  as  one 
of  thevutuesof  the  Geiman  firms  was  their  service 
of  technical  chemists  to  demonstrate  processes 
in  the  dyehouse.  The  Germans  were  not  alone 
in  supplying  that  service.  I  have  had  charge  for 
fifteen  years  of  the  experimental  dyehouse  of  Read 
HoUiday  and  Sons,  Ltd.,  now  merged  in  British 
Dyes  Ltd.  During  that  period  we  have  supplied, 
and  are  still  supph"ing  similar  technical  service 
in  many  dyehouses  of  ditl'erent  trades.  One  of 
our  most  recent  services  was  to  show  a  firm  how 
to  get  33%  better  value  out  of  a  dyestuft"  which 
they  had  used  continuously  for  18  months  and 
which  they  had  been  consistently  running  down 
the  drains  for  that  period.  In  peace  times  there 
was  often  a  difference  between  the  British  and 
Geiman  technical  experts,  namely,  the  Germans 
were  given  access  to  many  places  denied  to  the 
British. 

I  now  propose  to  pass  on  to  the  handicaps  under 
which  the  British  coal  tar  colour  industry  has 
been  and  is  labouring. 

One  of  the  greatest  handicaps  has  been  the 
shortage  of  chemists.  On  the  outbreak  of  war 
I  doubt  if  there  were  twenty  British  chemists 
who  had  had  actual  up-to-date  experience  in  the 
manufacture  of  coal  tar  colours  on  the  com- 
mercial scale.  Of  those  who  had  had  experience 
some  had  their  energies  diverted  to  the  manu- 
factm'e  of  explosives  to  the  detriment  of  coal  tar 
colour  manufacture.  It  was  an  inevitable  result 
of  the  close  inter-relation  between  liigh  explosives 
and  coal  tar  coloui-s.  No  complaint  is  made  of  the 
diversion  of  this  energv.  but  it  requires  to  be  stated 
as  one  of  the  definite  handicaps  of  the  industry 
during  war  time.  There  was  no  reservoir  of  trained 
chemists  from  which  to  draw,  so  that  University 
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trained  men  of  good  theoretical  knowledge  but  no 
pra-tii-al  exporionce  have  had  to  be  taken,  and 
paturjilly  some  lime  must  elapse  before  they 
bei'onie  adapteii  to  their  new  conditions.  The 
outbreak  of  this  war.  brinsiug  in  its  train  the 
enormous  deni.ind  for  supplies  of  high  explosives 
ou  a  si-alo  hitherto  not  contemplated,  illustrated 
how  closely  intor-related  was  the  nianufaif\ire  of 
coal  tar  colours  and  liijrh  explosives.  As  everybody 
is  aware,  the  two  high  explosives  most  largely  in 
use  are  picric  acid  (or  triniti-ophenol)  and  trinitro- 
toluol. The  latt<?r  requires  simitar  apparatus  to 
that  which  is  used  for  miking  compounds  like 
nitro-benzol,  so  essential  in  coiil  tar  colour  manu- 
facture. The  engineering  ti'ade  has  been  so  much 
occupied  in  connection  with  the  supply  of  munitions 
that  it  has  been  dillicult  to  get  delivery  of  tlie 
plant  for  the  necessary  extensions.  For  the  same 
reasons  there  has  been  a  shortage  of  the  skilled 
titters  necessary  for  tlie  erection  of  the  plant 
and  of  men  to  erect  the  necessary  buildings. 
In  fact  the  shortage  of  labour  confronts  one  at 
every  turn.  The  increases  in  tlie  prices  of  copper 
and  leatl,  which  enter  largely  into  the  apparatus 
used  in  coal  tiir  colour  manufacture,  have  also 
added  enormously  to  the  cost  of  such  plant. 

The  lifeblood  of  the  coal  tar  colour  industry  is 
sulphuric  acid,  fuming  sulphuric  acid,  and  nitric 
acid.  It  is  the  misfortune  of  colour  manufacture 
that  it  is  impossible  to  make  any  colour  without 
the  use  of  nitric  and  sulphuric  "acids,  the  latter 
being  required  in  various  strengths  of  fuming  acid 
from  T0°o  down  to  2000  SO 3  and  D.O.V.  Tliese 
self-same  acids  are  also  indispensable  for  the 
manufacture  of  the  two  high  explosives  lyddite 
and  T.N.T.  It  is  a  matter  which  admits  "of  no 
argument  that  the  demand  for  acids  for  the 
m<4niifact\ire  of  high  explosives  must  take  priority 
over  their  numerous  industrial  uses.  In  that  fact 
you  have  the  greatest  handicap  of  the  British 
coal  tar  colour  industry,  hecause,  as  is  well  known 
by  every  acid  consumer,  the  supply  of  acids  is 
nothing  like  equal  to  the  demand. 

Amongst  the  raw  or  primary  products  of  the  coal 
tar  colour  industry  the  four  most  important  are 
benzol,  toluol,  naphthalene,  and  anthracene. 

The  distril)ution  of  one  of  these  products  (viz. 
toluol)  is  controlled  by  the  Government.  Tlie 
amount  of  toluol  to  be  distilled  from  coal  tar  has 
ver>-  di-finite  limits,  which  are  relatively  small,  so 
that  the  reason  for  this  control  is  obvious. 
Benzol  is  the  starting  point  for  the  maiuifa'ture 
of  synthetic  carliolic  acid,  of  which  so  much  is 
being  made  at  the  present  time  owing  to  the 
demand  far  outstripping  the  production  of  carbolic 
acid  distilled  from  coal  tar.  This  is  being  con- 
verted into  picric  acid.  Benzol  is  also  ))eing  used 
in  large  qu.antities  for  conversion  into  dinitrophenol 
from  which  picric  acid  is  also  being  manufactured. 
Naphthalene  and  anthracene  are  free  markets. 
The  control  of  one  of  the  chief  primary  pro  lucts 
is,  however,  a  heavy  initial  handicap  on  the  out- 
put of  coal-tar  colours. 

Since  the  commencement  of  the  war  I  have 
been  in  a  specially  favoured  position  to  diagnose 
what  is  passing  in  the  minds  of  many  colour 
consumers.  One  common  thought  which  is  very 
prevalent  is,  "  We  can  understand  you  not  being 
able  to  make  some  of  the  German  specialities  such 
as  Indanthrene,  Alizarin  Sapphirole.  etc..  nor  do 
we  expect  you  to  do  so  immediately,  but  we  cannot 
understand  you  not  lieing  able  to  supply  such  old 
colours  as  Bismarck  Brown.  Bcnzopurpuiine  4B, 
etc.,  the  constitution  and  method  of  manu- 
facture of  which  have  been  known  for  so  many 
years."  Tliat  is  quite  a  reasonal)le  attitude  to 
adopt  and  my  lecture  will,  I  think,  sliow  c(jmpletely 
the  reason.  Suih  colours  are  not  being  made  freely 
at  the  prc-sent  time,  not  through  inability  of 
British  chamists  to  manufacture  them  but  owing 


to  the  fact  that  the  necessary  products  are  not 
available,  since  they  are  ivquired  for  more 
important   pi-ocesses. 

Tlie  surplus  of  benzol  and  toluol  which  Is  set 
fi-ee  hy  the  Government  after  all  t heir  reciu irements 
for  explosives  pui-poses  have  been  met,  has  a  pre- 
ferential call  on  it  before  it  can  be  used  for  general 
colour  manufiicture.  Next  to  exjilosives  it  is  the 
first  duty  of  the  British  coal  tar  coUnir  industry 
to  supply  the  various  colours  required  for  the 
varied  ei\uipments  of  the  British,  Colonial,  and 
AlUed  Governments.  People  outside  the  trade 
have  very  little  conception  of  the  numerous 
colours  required  by  the  Governments  ;  they  vary 
from  ^lordant  Brown  and  Sulphur  Black  down  to 
Methyl  Violet  for  typewriter  ribbons  and  Solulile 
Blue  for  ink  for  the  Stationery  OfTice.  The  hugo 
demand  for  khaki  uniforms  required  by  the 
military  .authorities  for  the  equipment  of  the 
troops  caused  a  corresponding  demand  for  mordant 
yellow,  brown,  and  green,  blue,  or  black,  Tlie 
demand  at  the  outset  for  these  coloui-s  was  over- 
whelming. Mordant  Yellow  was  very  scarce  at 
the  beginning,  but  the  demand  for  this  product 
has  now  been  more  than  fully  met.  Seeing  that 
saUcylic  acid  is  a  constituent  of  all  mordant 
yellows  and  is  in  turn  derived  from  carliolic  acid, 
you  will  readily  understand  why  it  was  scarce. 
Mordant  Brown  never  caused  any  ditYiculty  as  the 
supply  was  and  is  more  than  sufficient  to  meet  all 
requirements.  The  supply  of  Mordant  Greea 
has  also  been  very  large.  You  may  have  seen 
in  the  scarce  Press  that  the  dyes  being  suppUed 
by  the  British  firms  were  not  anything  Uke  as 
good  as  those  of  the  Germ  in  fli-ms.  but  I  wish  to 
state  most  em'.ihatically  that  khaki  uniforms 
dyed  with  mordant  yellows,  browns,  and  greens  ot 
British  mmufaiture  are  equally  as  fast  to  light, 
exposure,  and  wear  as  any  similar  cloth  that  was 
previously  delivered  to  the  British  Government 
dyed  with  German  colours.  The  British  firms 
have  every  reason  to  be  proud  of  their  products 
for  this  pm-pose,  and  the  day  when  it  is  necessary 
to  stipulate  Germ.an  colours  in  British  khaki 
specifications  is  past. 

Sulphur  yellows,  browns,  and  blacks  have  also 
been  supplied  in  very  large  quantities  by  the 
British  finns  lor  the  cotton  equipment  of  the 
armies  such  as  cotton  webbing,  tropical  unifomw, 
trench  capes,  ground  sheets,  etc.,  and  here  again 
the  coloui's  supplied  have  not  been  behind  German 
colours  for  fastne.ss  to  light,  exposure,  Wiishiiig,  etc. 
Not  only  have  all  the  British  requirements  been 
met,  but  large  quantities  of  British-made  d\es  have 
beeuused  in  Australian.  Canadian.  Belgian.  French, 
•  Russian,  Italian,  and  Serbian  (Hpiipments.  I  do  not 
give  these  facts  as  a  handicap  on  the  British 
industry,  rather  is  it  intensely  proud  of  its  achieve- 
ments in  this  direction  under  such  difficult  con- 
ditions ;  but  I  do  put  it  forward  as  a  definite 
reason  why  m.any  colours  have  not  been  made 
which  would  otherwise  have  been  made  luul  not 
the  energies  of  the  British  chemists  been  so  largely 
occupied  in  producing  explosives  and  equipment 
colours. 

Now  let  us  examine  a  few  of  the  products 
derived  from  benzol  and  toluol,  which  are  so 
important  for  coal  tar  colour  manufacture,  and 
you  will  notii-e  how  the  whole  path  is  beset  with  a 
continuous  demand  for  nitric  and  sulphuric  acidw. 
The  primarj-  step  in  the  m.anuf.actnre  of  coal-tar 
colours  from"  benzol  is  to  convert  it  into  nitrobenzoL 
From  nitrolienzol  one  proceeds  to  aniline  oil  ana 
salts  which  have  numerous  uses.  They  are  consumea 
in  large  quantities  for  the  production  of  Aniline 
Black  on  the  fibre  both  in  dyeing  and  calico 
printing.  Aniline  oil  has  always  been  '"'*''■ 
exten-sivelv  made  in  Great  Britain,  so  that  tlie 
shortage  is  not  due  to  any  lack  of  manufacturing 
experience  but  mainly  due  to  shortage  of  •cid.     *» 
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would  be  te(lioi:s  to  detail  all  the  uses  of  aniline 
oil  but  il  ontiis  into  tlie  manufacture  of  numerous 
coloui'S.  iii(hi(liii^  Acitl  (Jiange.  acid  black.-^,  acid 
reds,  IMaiienla,  suluhlc  blues,  niijro.sine.'*,  and 
induUnos,  ^\hil^t  in  the  I'oim  of  dimithylaniline 
it.  is  reiiuired  for  tlic  impoi'tant  basie"  colours 
Auraruine.  Methyl  Violet,  Methylene  Blue,  and 
Malachite  Green  ;  lit  has  also  been  largely  supplied 
for  munition  puiposes.  p-Nitraniliue  is  a  very 
important  derivative  of  aniline  obtained  with  the 
aid  of  the  inevitalde  nitric  aiul  suljihuiic  acids. 
It  is  consmucd  in  lar^e  (juantities  for  the  pro- 
duction of  I'ara  Ked  by  the  cotton,  calico  piinting, 
and  piiint  tiailes,  Avliilst  it  enters  largely  into 
the  pioductiou  of  niaiiy  import«.nt  coloius, 
including  blacks  :  it  is  also  extensively  used  for 
coupling  on  the  fibre  with  suitaljle  direct  cotton 
colours  ;  it  is,  in  addition,  the  intermediate  stage 
in  the  production  of  ;}-phenylenediainine,  which 
is  used  in  colour  mannfactnre  anil  by  the  fur  trade 
for  producing  a  black  on  furs.  Aniline  is  also  the 
starting  point  tor  pheiiylglyciiie,  wliich  is  the 
primary  product  for  one  of  the  two  processes 
used  on  the  large  scale  for  the  production  of 
■eynthetic  indigo. 

By  the  alkaline  instead  of  the  acid  reduction  of 
oitrobenzol,  one  ai-rives  at  benzidine,  ^^hich  is 
such  an  important  base  for  the  making  of  a  large 
number  of  the  popular  direct  cotton  colours,  such 
as  blacks,  blues,  greens,  violets,  oranges,  etc. 
Benzidine  base  has  been  made  in  this  country  in 
normal  times,  so  that  heie  again  the  pre.sent 
shortage  is  not  due  to  the  inability  of  British  chemists 
to  manufacture  tlie  product,  but  to  inability  to 
get  a  sufficiency  of  the  necessary  materials. 

Another  important  product  from  benzol  is  di- 
nitrobenzol.  Mhich  is  the  starting  jjoint  for  m- 
nitranUine  used  in  wool  coloui'S.  and  Mt-phenyl- 
enediamine.  This  latter  product  is  of  the  utmost 
valute  in  colour  manufacture  and  enters  into  the 
constitution  of  numerous  important  colours  such 
«s: — 

Mordant  b^ov^ls  for  wool  \\ liith  have  lieen  used 
in  enoi-mous  quantities  for  military  uniforms  ; 
•sulphur  browns  for  cottons,  wliich  have  been 
extensively  used  in  the  djeing  of  all  cotton  khaki 
equipments,  such  as  tropical  uniforms,  cotton 
webbing,  etc.  :  it  is  also  required  for  direct  cotton 
blacks  and  bi-owns,  Chrysoidine,  and  Bismarck 
Brown.  You  wiU  therefore  see  that  this  product 
is  in  enomions  demand,  whilst  it  must  not  he 
forgotten  that  the  production  of  the  equipment 
colours  must  take  precedence  of  all  other  colours. 
This  is  the  explanation  why  such  common  colours 
as  Bismarck  Brown,  Chrysoidine,  and  cotton  blacks 
and  browns  are  in  such  lunited  supply  ;  again 
not  due  to  the  inexperience  of  British  chenlists 
but  to  lack  of  the  necessary  products. 

Another  product  from  benzol  which  is  of  the 
highest  importance  is  dinitrophenol.  This  pro- 
duct is  used  in  the  manufacture  of  sulphur  colours, 
which  are  consumed  in  enormous  quantities  in 
peace  time  and  which  have  been  used  so  largely 
in  Government  equipments.  It  is  fortunate  for 
the  cotton  trade  in  particular  that  the  manu- 
facture of  this  important  intermediate  product 
■Md  of  sulphur  colours  was  so  firmlv  established  in 
this  country  prior  to  the  war.  I  do  not  think  it  is 
an  exaggeration  to  say  that  sulphur  coloni-s  have 
been  produced  in  larger  bulk  than  anv  other  class 
Of  colour  since  the  %\ar  broke  out.  The  production, 
mage  as  it  has  been,  has  not  been  enough  to  satisfy  { 
the  legitimate  requirements  of  the  trade,  but  here 
again  the  shortage  has  not  been  due  to  lack  of 
experience  or  plant,  but  solelv  to  lack  of  material 
•and  labour. 

It  is  fortunate  for  this  countrv  that  the  manu- 
jwture  of  dinitrophenol  was  firmlv  established, 
Because  it  has  been  used  in  an  alternative  process 
tor  the  manufacture  of  picric  acid  other  than  direct 


from  phenol  ;  it  has  therefore  increased  the  pro- 
duction whUst  easing  the  pressure  for  synthetic 
phenol. 

The  amount  of  plienol  distilled  from  coal  tar 
being  utterly  inadeciuale  for  tlie  amount  of  picric 
acid  required  by  the  authorities,  large  quantities 
have  hail  to  be  made  synthetically  by  caustic 
fusion   of    sodium    bciv/.ene-monosulphonate. 

Carbolic  acid  plays  a  most  important  part  in 
colour  manufacture  and  the  shortage  of  this 
product  has  been  a  very  great  handicap  to  the 
colour  industry.  Phenol  enters  directly  into  manv 
colours,  and  is  one  of  the  generators  of  Chryso- 
phenine,  the  direct  cotton  yellow  which  is  so 
largely  used  and  has  been  so  badlv  missed. 

o-Niti-ophenol,  which  on  methylation  and 
alkaline  reduction  yields  dianisidine",  is  another 
important  derivative  of  phenol  because  dianisidine 
is  the  base  for  Cotton  Sky  Blue,  the  absence  of 
which  has  caused  much  inconvenience  to  cotton 
dyers  and  has  caused  famine  prices  to  have 
been  paid  for  any  existing  stocks  of  this  colour. 

Salicylic  acid  Ls  another  important  derivative 
of  phenol  both  from  a  medicinal  and  a  colour 
point  of  view.  It  was  not  made  in  this  countrv 
prior  to  the  war,  but  its  manufacture  is  now  firmlv 
established.  It  is  largely  used  bath  medicinallv 
and  in  the  manufacture  of  colours  of  the  highest 
importance,  including  fast  chrome  blacks,  reds, 
oranges,  and  yellows,  also  direct  cotton  reds  and 
greens.  The  great  shortage  of  these  colours  has 
been  influenced  by  the  scarcity  of  this  produi  t 
due  to  the  phenol  being  required  for  the  manu- 
facture of  explosives. 

Tlie  other  deri\-atives  of  benzol  which  I  propose 
to  mention  are  resorcinol,  made  by  the  caustic 
fusion  of  benzenedisulphonic  acid  ;  "this  product 
enters  into  the  constitution  of  many  direct  cotton 
colours  and  also  colours  of  the  Rhodamin  class  ; 
another  derivative  is  chlorobenzol  from  which 
are  derived  some  of  the  fastest  chrome  colours  for 
wool  extant,  amongst  wliich  may  be  mentioned 
the  fast  chrome  blacks  which  are  fast  to  potting. 

In  the  manufacture  of  picric  acid  for  explosives 
purposes  it  is  inevitable  that  some  Ls  produced 
which  will  not  pass  the  Government  specifications. 
This  is  liberated  by  the  Government  for  the 
purposes  of  colour  manufacture.  For  the  last 
fifteen  years  picric  acid  has  played  an  important 
part  in  colour  manufacture. 

Toluol  is  of  vital  importance  as  a  starting 
point  for  colour  manufacture,  and  the  restrictions 
on  its  use  are  responsible  for  the  lack  of  many 
colours  ^hich  are  absolutely  essential  for  the 
dyeing  trades.  Ortko-  and  2^f"'«-nitrotoluol  are 
obtained  by  direct  nitration  of  toluol.  From 
o-nitrotoluoi  tolidine  base  is  olitained  by 
alkaline  reduction,  and  from  it  are  made  many 
direct  cotton  colours  of  large  consumption.  I 
wiU  content  myself  with  mentioning  one,  viz.  : — 
Benzopurpurine  4B.  ThLs  is  the  reason  why  such 
a  common  and  popular  colour  is  not  being  made 
at   the    jn-esent    time. 

There  has  been  a  great  dearth  of  direct  cotton 
yellows  in  the  colour  market,  but  the  reason  is 
very  simple.  In  peace  times  there  were  tiu'ee 
main  classes  of  direct  cotton  yellows  used,  viz.  : — - 

1.  Chry-sophenine,  which  is  made  from  diammo- 
stilbenedisulphonic  acid  (a  toluol  derivative) 
coupled  with  two  molecules  of  phenol  and  the 
product  ethylated  ;  both  the  products  are  required 
for   explosives,   hence   no   Clirysophenine. 

2.  Primuline  and  the  fastest  class  of  Direct 
Cotton  Yellow  which  are  derived  fromdehjdrothio- 
p-toluidine  ;    these  require  p-toluidine. 

3.  The  Sun  Yellow  or  Stilbene  Yellow  class  which 
require  p-nitrotoluol  for  their  manufacture. 

The  direct  cotton  yellows  form  an  excellent 
example  of  the  handicap  imposed  on  the  coal  tar 
colour   industry   by    the   diversion   of   toluol   for 


786 


ANNUAL  MEETING. 


[July  31,  1916. 


explosive  mamifaoture.  The  last  two  classes  of 
yeDow  have  al\va>s  been  extensivolv  made  in 
Croat  Britain  so  here  a^ain  the  plant  ami  experience 
is  available  but  not  the  material. 

Toluol  derivatives  are  also  required  for  the 
manufacture  of  sulphur  blues  and  preens  ;  this 
accounts  for  the  limited  supplies  available,  which 
are  iusufticient  to  meet  the  legitimate  demands 
of  the  trade.  Toluidinc  also  enters  into  the 
manufacture  of  Magenta  and  Safranine  whicli  are 
so  largely  usetl  in  the  paper  trade  amongst  others, 
whilst  Rosanihne  is  also  required  for  the  manu- 
facture of  Soluble  Blue  so  keenly  desired  by  the 
shoddy  trade.  Here  again  the  experienced 
chemists  and  the  plant  are  available  for  all  these 
colours  which  were  made  in  Grcst  Britain  in  peace 
times   but  the  material  is   now  lacking. 

Dinitrotoluol  leads  to  m-toluylenediamine, 
wliich  is  so  largely  used  as  a  developer  for 
diazotised  cotton  blacks  and  as  a  component 
of  direct  cotton  oranges  and  blacks. 

Among  theotherderivativesof  toluene  which  find 
extensive  application  are  benzyl  chloride,  benzal- 
dehyde,  and  ethyl-  and  methyi-benzylaiulines. 

I  now  pass  on  to  the  last  mother  product  with 
which  I  propose  to  deal,  viz.,   naphthalene. 

The  uses  of  naphthalene  in  colour  manufacture 
are  multitudinous,  but  I  only  propose  to  deal 
\vith  those  derivatives  of  major  importance. 
Naphthalene  has  no  limiting  restrictions  on  its 
sale  like  benzol  and  toluol. 

Naphthalene  has  four  prLtnary  derivatives,  viz., 
o-  and  d-naphthylamine  and  a-  and  ;S-naphthol, 
of  which  the  a-naphthylamiue  and  ,rf-naphthol 
are  the  more  important.  o-Xaphthylamine 
has_  always  been  largely  made  in  this  country. 
^-Xaphthol  used  to  be  made  in  this  country  but 
was  not  being  manufactured  on  the  outbreak  of 
war.  The  manufacture  has  now  beon  resumed 
and  there  are  several  naphthol  plants  on  various 
scales^  working  in  this  country  at  the  present  time. 
a-Xaphthylamine  is  a  most  important  con- 
stituent of  acid  blacks,  chrome  blacks,  and 
sulphoncyanines — all  three  classes  of  colour  of 
enormous  bulk  consumption. 

Xaphthionic  acid,  the  1.4-mono3ulphonic 
acid  of  a-naphthylamine,  is  largely  used  in 
the  production  of  reds,  both  acid  and  direct 
cotton  reds  ;  it  enters  into  the  constitution  of 
Benzopurpurine  4B.  Neville  and  Winther  acid, 
the  1-4-monosulphonic  acid  of  a-naphthol,  is 
also  of  considerable  importance  in  the  manufacture 
of  acid  reds  and  direct  cotton  blues. 

/3-Naphthol  is  itself  used  to  an  enormous 
extent  in  what  are  known  as  the  insoluble  azo  or 
ice  colours  such  as  Para  Red,  Naphthylamine 
Claret,  etc.,  whilst  it  is  also  largely  used  as  a 
developer  for  the  ingrain  colours  on  cotton. 

The  manufacture  of  large  quantities  of  naphtha- 
lene derivatives  is  not  limited  by  any  shortage  of 
naphthalene,  but  it  is  seriously  limited  by  the 
shortage  of  sulphuric  and  nitric  ac-ids. 

The  following  four  acids  of  the  highest  importance 

require  fuming  acid  in  their  commercial  production. 

H      acid.  Aniinonaphtholdisulphonic     acid 

1:8:3:6:    useil   in  a<id  blacks,  cotton   blacks, 

cotton  navies,  and  cotton  blues. 

Chromotropeacid.  Dihydroxynaphthalenedisul- 
phonic  acid  1:8:3:0:  used  in  producing  a  full 
range  of  a<id  reds  of  easy  levelling  powers  and 
good  fastness  to  light  whiih  by  treatment  with 
ciichpome  are  turned  to  fast  navy  blues. 

Gamma  acid.  Aminonaphtiiolsuiphonii-  acid 
2  :  8  :  f J :  used  verv  largflv  in  direct  cotton  colours, 
noUbly    th?    "  BH  "    cfass    of    blacks. 

Aminonaphtholdisulphonic  acid  1:8:2  :  4  : 
used  in  the  production  of  bright  blues. 

The  following  important  acids  do  not  require 
fuming  acid  but  may  be  made  with  ordinary  sul- 
phuric acid. 


Phenyl  peri  acid.  PhenyI-«-naphthylamine-c- 
sulphonic    acid  :    used  tor  sulpliocyanines. 

Ci    salt,      ,3-naphtholdibulphonic  "i       \ised  for 

acid  2  :  (5  :  8  :  [       scju'lots, 

R  salt.      (i-naphtholdisulphonic   I      bordeaux, 

acid  2:3:0  )  etc. 

I  have  not  touched  on  anthracene  and  the 
aliziirin  and  vat  colours,  the  manufacture  of  which 
has  not  up  to  now  been  developed  in  this  country 
except  the  manufacture  of  Alizarin  Orange,  Red, 
and  Blue,  llere  nature  has  imposed  an  adilitional 
handicap  on  development,  due  to  the  fact  that 
practically  all  the  bromine  originates  in  Germany. 
Bromine  is  largely  used  in  this  branch  of  colour 
manufacture. 

I  have  now  finished  what  must  have  appeared 
to  many  but  a  mere  catalogue.  However  I  have 
felt  it  necessiiry  to  show  the  large  niunber  of 
products  which  are  required  in  the  coal  tar  colour 
industry  liefore  a  start  can  be  made  with  colour, 
and  to  give  an  adequate  idea  of  the  liandicaps 
which  the  state  of  war  has  imposed  on  the  coal 
tar  colour  industry.  The  short-age  of  acid  in  this 
country  is  in  course  of  being  rectified,  and  there  is 
no  after  effect  of  the  war  which  may  be  prophesied 
with  more  certainty  than  that  there  will  be  an 
abundant  supply  of  acids  in  peace  time.  Plant 
for  the  manufacture  of  colour  on  a  scale  never 
hitherto  attempted  in  Great  Britain  is  being 
erected  as  fast  as  is  humanly  iiossible.  Research 
also  is  being  organised  on  a  scale  hitherto  not 
attempted,  so  that  the  neglect  of  research  may  not 
in  future  be  counted  agaiiLst  the  British  firms 
as  one  of  their  sins  of  omission.  In  fact  when  the 
colour  consumers  of  this  country  come  to  weigh 
the  efforts  which  have  been  made  for  them  by  the 
staff's  of  the  colour  firms  of  this  country — from 
the  directors  down  to  the  liumblest  colour  tester — 
they  will.  1  think,  be  amazed  at  the  success  of 
those  efforts.  The  present  time  does  not  allow 
of  this  to  be  done  because  calm  judgment  cannot 
be  fonned  when  the  minds  of  the  consumers  are 
distracted  by  the  shortness  of  suppUes.  It  may 
be  of  interest  to  mention  that  it  has  been  necessary 
in  Germany  to  advertise  for  jj-nitraniline  in 
the  technical  journals,  which  shows  that  colour 
supphes  in  Germany  are  far  from  normal. 

The  task  before  the  British  industry  is  inestim- 
'  ably  ditlicult  because  you  will  no  doubt  be  aware 
the  Germans  have  formed  a  huge  combination 
with  eleven  millions  pounds  sterling  capital  to 
fight  the  British  efforts,  which  at  first  they  treated 
with  contempt.  On  what  Unes  the  Germans  will 
be  allowed  to  compete,  the  future  will  decide. 
This  opposition  is  most  formidable,  formed  as  it 
is  of  the  great  German  colour  fii-ms  with 
forty  years  experience  behind  them.  Nevertheless 
the  British  chemist  is  being  given  a  chance  for  the 
first  time  to  fight  the  German  chemist  with 
anything  like  equaUty  of  opportunity.  Speaking 
for  my  own  colleagues,  we  ivelcome  the  fight  in 
order  to  show  that  British  chemists  are  equal  to 
German  chemists.  I  have  little  doubt  but  that 
the  other  chemists  engaged  with  other  firms  do  so 
likewise. 

The  fight  will  be  a  stiff  one — none  know  this 
better  than  those  few  British  chemists  who  battled 
against  the  Germans  in  peace  times.  In  the  pa«t 
the  BritLih  firms  fought  in  a  very  antagoiiLstic 
atmosphere ;  in  this  respect  some  scientific 
societies  were  not  entirely  free  from  blame.  Let 
us  have  a  sympathetic  atmosphere  in  future ; 
let  authors  who  read  j)apers  on  colours  illustrate 
their  experiments  with  British  colours.  They  will 
find  saniples  just  as  readily  furnished  by  British 
firms  as  by  (iennan  finu's.  What  the  British 
industry  requires  is  sympathy  and  patience — the 
handicap  of  forty  years  is  siiffi(  iently  heavy  to 
warrant  consideration.  If  we  must  have  criticism 
do  not  let  it  be  destnictive  criticism— anyone  can 
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furnish  that — but  let  it  be  constnictive  criticism 
founded  on  kTiowledge. 

I>lSCUSSION. 

The  PnEsiDEN'T  said  that  the  paper  was  to  be 
regarded  as  being  an  anlhoiifaUvc  answer  to  the 
criticisms  wliicli  had  lioni  time  to  time  been 
levelled  at  tlie  <'rt;anisation  respimsible  for  making 
up  our  dye  delirioiuies.  It  was  interesting  to 
leani  that  the  dillicullies  \\-ith  which  the  manu- 
facturers were  confronted  did  not  ;irise  from  their 
lack  of  knowledge  or  fiom  tluir  want  of  skill, 
but  almost  entirely  from  the  fact  that  the  primary 
products,  the  coal  tar  distillates,  were  required 
for  the  purposes  of  the  Army  and  Navy. 

Mr.  II.   N.  MonRls  said  lliat  no  reference  had 
been  made  to   the   valualde  assistance  that  had 
been  given  this  countiy  in  the  supply  of  dyes  by 
the    Swiss    manufacturers.     He    suggested     that 
sometliing   more   might   be   done   in   the   way   of 
co-operation  with  the   Swiss  manufacturers,   who 
had  had  so  naiich  more  experience  than  we  had 
in  this  industry.     We  could  not  expect  forty  years' 
experience  to   be  acquii-ed   in  one   or  two  years. 
Mr.  Whittaker  had  referred  almost  exclusively  to 
tlie  German  competition,  but  he  pointed  out  that 
'  after  the  war  we  should  have  very  serious  com- 
I  petition  from  Aurerica,  and  possibly  from  Japan. 
I  American   manufacturers   had   been  able   to   take 
full   advantage    of    the    shortage    of    colours    and 
intermediate    products    in   this    country    and   had 
I  been  free  from  war  taxation.     Some  of  them  had 
been,  and  were  still  ^^Titing  off  out  of  the  extra- 
ordinary  profits   made   out  of   consumei-s   in   this 
country,    all    their    capital    expenditure,    so    that 
they  would  be  in  a  very  strong  position  as  com- 
pared \\  ith  our  manufacturers.      Mr.  Whittaker  had 
referred  to  very  valuable  work  done  in  synthetic 
dyes    such     as     Bismarck     Brown,     Chrysoidine, 
Indulinop.   etc.  ;     it   was   true   these   colours   were 
being  used   in  large  cxuantities,   liut  ho  suggested 
these  would  not  be  permanent  protlucts.  Nowadays 
consumers  would    use   any   dyestulTs    they  could 
obtain.       Th.^se    were    not    the    colours    that    the 
Germans  made  a  profit  out  of  ;    their  large  profits 
were  made  out  of  patented  colours.   What  wouki  be 
the  po.-^ition  at   the   conclusion   of   the   war   with 
rf«ard  to  all  the  patents  for  the  best  of  the  colours  ? 
When  the  patented  colours  come  on  to  the  market 
igain  they  would  be  in  great  demand,  and  most  of 
the   colours    now    being    made    would    be    ahnost 
insaleable.     Immediately    after    the    outbreak    of 
;he  war  it  had  been  proposed  to  our  (iovernment 
phat  if  they  would  grant  the  use   of   aU  enemy 
patents   in   this    country,    either   free    or   with   a 
^sonable  royalty  for  the  duration  of  the  war,  and 
or  a  certain  period  after  the  war,  the  manufacturer's 
n  this  country   would   lay   do\^-n  plant  and   put 
•apital  into  the  industry,  and  there  would  be  no 
leed  of  any  Goverimient  subsidies.     This  proposal 
lad    not    been    adopted.     He    agreed    with    Mr. 
iVhittaker  that  German  chemists  were  not  better 
ihan  University  trained   British  chemists  :     their 
inly  advantage  was  that  they  would  work  for  a 
nuch  lower  salary.     The  fiuestion  of  intermediate 
)roducts    was    of    the    highest    imx)ortance,    and 
o-operatiou     among      manufacturers      of      these 
>roducte    would    be    necessary    to    prevent    o\  er- 
•roduction.     Unless  we  had  adequate  organisation 
■nd  co-operation  between  manufacturers  both  of 
olours  and  of  intermediate  products,  and  unless 
le  had  more  equitable  arrangements  with  regard 
o  patents,  we  were  in  danger  of  losing  the  industry 
gain  after  the  war. 
Mr.  \V.  P.  Thompson  said  that  a  licence  could 
•e  obtained   to  work  enemv  in\entions  patented 
n  England  by  applying  to' the  Board  of  Trade, 
le  had  done  so  in  a  mmiber  of  cases  and  thought 
here  was  no  difficulty.     Further,  it  was  invariably 
nderstood  that  those  Ucences  were  to   continue 


practically  for  the  life  of  the  patent  afterwards, 
so  that  there  need  be  no  fear  that  a  license  would 
end   when  the  war  ceased. 

Air.  A.  G.  Bl()x,\m  .said  that  the  present  po.sition 
was  that  the  licence  was  to  last  until  the  end  of 
the  war  aiul  ttien,  if  necessiiry.  it  was  to  lie  re- 
con.sidered  with  the  view  to  adjusting  any  question 
of  ro\-alty  as  nuf.'ht  seem  fair  between  the  parties, 
but  that  condition,  as  he  understood  it,  would 
tlepend  ujjon  the  behavioxir  of  Germany  with 
regard  to  Gennan  patents  owned  by  Britishers. 
If  Gennany  A\ould  not  adopt,  the  same  attitude 
and  continue  the  licence  on  what  was  determined 
to  be  a  fair  royalty,  the  British  I'atent  OHice 
A\-ould  refuse  to  reconsider  the  Uceiue,  which 
would  therefore  continue  throughout  the  life  of 
the  patent. 

Mr.  W.  P.  Thompson  thought  there  was  no 
doubt  that  when  the  time  came  the  question 
would  be  not  as  to  whether  the  Germans  would 
reciprocate,  but  whether  the  English  woidd 
reciprocate. 

Ur.  A.  Rek  disagreed  with  the  remarks  made 
by  Mr.  Thomp.-on.  One  of  the  principal  reasons 
why  our  industry  in  aniline  dyes  and  similar 
products  had  suffered  was  the  fact  that  our  patent 
laws  had  favoured  Germany-  rather  than  this 
country.  From  the  beginning  some  of  the  ablest 
of  our  patent  agents  and  some  of  the  most  eminent 
of  our  lawyers  had  been  specially  retained  by 
(ierman  firms  to  help  them.  We  had  suffered 
from  that  for  a  great  many  years,  and  he  was  very 
sorry  that,  under  present  conditions,  after  the 
exiierience  they  had  had  since  the  war  began, 
Air.  Thompson  should  make  a  statement  which  he 
considered  to  be  contrary  to  fact,  viz.,  that  our 
I'atent  Office  had  been  tlie  reverse  of  conciliatory 
and  that  Germany,  on  the  contrary,  had  done 
everything  to  try  and  meet  us.  At  the  tune  of 
the  "agitation  which  the  Alanchester  Chamber 
of  Commerce  had  conducted  for  many  years,  they 
had  an  amount  of  opposition  on  the  part  of  certain 
professional  elements  which  had  done  an  infinite 
amount  of  harm  to  this  country.  'If  they  had 
been  able  to  carry  out  the  proposals  naade  by 
Jlanchester  some  lo  or  20  years  ago  he  was  certain 
that  many  of  the  difficulties  they  had  met  \vith 
since  the  "war  broke  out  in  regard  to  the  supply 
of  colours,  high  explosives,  etc.,  could  have  been 
avoided.  Compulsory  working  woidd  have  been 
the  best  wav  of  dealing  with  the  situation,  .\lterna- 
tivelv  he  was  satisfied  that,  if  we  had  followed  the 
example  of  Switzerland  30  or  40  years  ago  and 
granted  no  chemical  patents,  it  would  have  been 
the  best  thing  for  this  country.  The  Swiss  in  the 
early  davs  of' the  aiiUine  colour  industry  had  been 
helped  very  much  bv  the  fact  that  they  were  able 
to  use  any  inventions  ^vithout  paying  royalty. 
He  understood  that  it  had  been  largely  owing  to 
pressure  brought  by  the  German  Government 
on  the  Swi?s  Government  that  the  Swiss  had 
finally  uitroduced  a  patent  law. 

Air"  E.  D.  Puu^vR  said  that,  as  a  member  of 
the  Users  Committee  which  had  had  a  good  deal 
to  do  with  the  Governnient  actim  in  promoting 
British  Dves,  Ltd..  every  possible  method  of  doing 
this  was"  most  fuUv  and  carefully  conisidered. 
The  proposal  about  "patents  did  not  come  before 
that  Committee,  but  evei-y  suggestion  brought 
before  the  Committee  had  been  most  carefully 
considered.  The  question  of  dye  patents  was  only 
a  very  smaU  part  of  the  proposals  for  protection 
which  had  been  brought  before  the  British  Govern- 
ment. It  had  been  said  that  dye  manufacture  was 
a  kev  industrr,  and  ought  to  be  treated  as  an  ex- 
ception to  the  ordinarUy  accepted  pohcy  of  the 
Government,  but  it  was  necessary  to  take  a  wader 
view  than  that.  It  was  impossible  to  protect  the 
dve  industrv  bv  itself.  Had  that  been  done, 
tlic-e  would  have  been  a  number  of  other  industries 


788 


ANNUAL  MEEllNG. 


[JiUy  Rl,  1916. 


■asking  for  sinular  privileges,  and  that  would  have 
been  a  difticult  situation  iu  view  of  the  many  com- 
phcatetl  quostious  arising  out  of  the  war.  It 
seemed  to  liim  that  if  British  chemists  and  Rritisli 
dyers  could  not  pmceed  on  excellence  they  could  net 
proceed  at  all.  As  a  user  he  would  be  only  too 
jtlad  and  too  xHUing  to  give  every  possible  jjvefer-  ' 
ence  to  British  dyes,  but  a  mere  tarilT  to  shut  out 
German  dyes  would  not,  in  his  opinion,  produce 
the  lU^sii'ed  result.  It  woidd  only  give  rise  to  a 
series  of  complications  and  difficulties  wliich 
■were  not  now  foreseen.  If  British  colom-  manu- 
facturers got  a  fair  field  and  no  favour  they  would 
be  al)le  to  hold  their  own  at  least.  It  ought  to 
be  generally  known  that  British  dyes  had  actually 
been  sold  in  llermany  pre\ious  to  the  w.\r.  Com- 
plamts  had  been  made  about  the  qiiaUty  of  dyes 
that  had  been  issuetl  to  the  trade  by  certain 
British  firms  ;  he  thought  it  was  not  fair  in  war 
time  to  expect  the  exact  standards  which  had  been 
a  feature  of  imported  colours. 

Mr.  \V.  F.  Cooper  asked  what  was  going  to 
happen  to  British  Dyes,  Ltd., after  the  war.  ^^'\^at 
safeguard  had  they  "that  after  the  war  they  woiUd 
be  able  to  continue — at  least  witliout  a  consider- 
able subsidy  from  the  Govermueut  ?  There  was  also 
the  question  of  the  supply  of  bromine.  The 
Germans  had  the  power  to  make  such  regulations  as 
they  hked  with  regard  to  the  supplj  of  potash  or 
bromine. 

Mr.  J.  K.  Hil.i,  said  that  if  we  were  successful 
in  the  war  we  could  make  terms  one  of  which 
might  be  to  impose  a  tax  on  German  industry. 

Mr.  Fkyeu  said  that  German  and  Sw-iss  manu- 
facturers took  a  gi-eat  deal  of  pains  to  find  the 
«xact  tint  necessary  in  each  industry,  whereas  in 
the  past  their  experience  had  been  that  the  British 
colwir  makers  had  only  offered  a  certain  standard 
product.  Continental  producers  would  send  a 
range  of  10  or  15  samples,  with  a  notification  that  if 
they  did  not  suit  they  would  be  prepared  to  go 
further  into  the  .subject,  and  it  a  .sample  of  the  raw 
material  were  submitted  they  would  find  out  the 
most  suitable  dye  for  it. 

The  President  said  that  one  of  the  most 
important  matters  with  which  the  Association  of 
Chemical  Manufacturers  would  have  to  deal  woidd 
be  the  mutual  arrangement  of  the  manufacture  of 
intermediate  products  and  others  of  a  similar 
character.  The  suggestion  of  Mr.  ilorris  was  an 
appropriate  and  practical  one.  It  would  be 
neces-sary  to  decide  which  were  the  firms  that  in 
respect  of  plant  and  other  advantages  were  in  the 
best  position  to  make  these  intermeiUates  economi- 
cally. They  would  have  to  be  encouraged  to 
manufacture  in  competition  with  the  cheap  supplies 
C'oming  from  elsewhere,  and  that  elsewhere,  as 
-Mr.  Morris  pointed  out,  was  not  only  Germany. 
One  large  firm  of  colour  makers  hail  just  recently 
made  arrangements  to  establish  themselves  in 
Switzerland.  lie  did  not  see  how  cases  of  that 
kind  were  to  lie  met,  where  an  industry  was 
established  in  a  friendly  country. 

Mr.  WiriTTAKER,  in  reply,  expressed  the  opinion 
that  co-operation  would  lead  to  the  formation  of 
trusts.  It  was  not  through  any  oversight  that 
he  had  not  mentioned  the  Swiss  manufacturers, 
but  his  subject  was  the  difficulties  of  the  British 
coal  .tar  ccjlour  indnstry.  It  was  the  simple 
colours,  to  which  .Mr.  Jlorris  had  referred,  that 
the  trade  wanted  now  ;  these  colours  had  a 
very  lai^e  consumption  and  were  not  patented. 
He  was  inclined  to  .support  Dr.  Ree  on  the  subject 
of  patents.  He  had  had  experien<e  of  the 
difficidties  and  obstacles  put  in  one's  way  bv  the 
German  Patent  Office.  They  referred  one  to 
references  in  books  alxiut  fifty  yeai's  old  and  they 
said  the  invention  was  covered  by  subjects  wluch 
seemed  to  bear  no  relation  to  the  dye.  The  service 
of  British  colour  firms  had  been  criticised  to  their 


detriment   as    compared    with    othei-s.     Ilis    own 
experience  had  been  that  many  firms  had  given 

C reference  to  the  foreign  manufactxirei's,  but  they 
oped  that  after  the  war  that  would  be  different. 


THE     PRODUCTIOX     OF     ALKALOIDS     AS 
AFFECTKl)  BY  THE  WAR. 

BY   D.   B.    DOTT. 

For  some  time  after  the  outbreak  of  hostilities, 
alk.<iloids    and    otluT    fine    chemicals    which   were 
chierty  produced  in  tJermany  found  their  way  into 
the  Ignited  Kingdom,  through  the  neutral  countries, 
including    America.     Switzerland,    which    does   a 
considerable  luanutacturiiig  business  of  her  own, 
is  in  a  favourable  position  for  sending   into    Italy 
things  which  have  really  been  produced  in  Germany. 
By  tliis  time,  no  doubt,  such  indirect  importation 
has  been  reduced  to  a  minimum  and  we  are  mainlv 
dependent  on  what  we  make  ourselves,  or  impoil 
from     allied     or     friendly     countries.     The    con- 
spicuous elTect  of  the  war  on  the  pioduction  of 
alkaloids    in   this    country,    has    been    to   greatly 
increase  the  demand  for,  and  therefore  as  far  as 
possible  the  output  of.  those  .arti<les  which  British 
manufacturer-s  ^^■ere  already  proilucing.     Presain- 
ably    the    same    liolds    true    of    manufacturers   in 
allied   and   neutral   countries.     TliLs   increase  h.-v- 
been  mainly  caused  by  the  exclusion  of  (ierman 
as  a  source  of  supply.     Although  Britain  has  Ur, 
long    been   a    producer    of    opium    alkaloids   aii'l 
quinine,  and  more  lately  of  cafTcine.  strychnine, 
emetine,    and    veratrine.     Germany    has    been   a 
larger    manufacturer    of    all    these    bases,    except 
morphine,  while  the  preparation  of  atrophic  and 
most    of    the    rarer    alk.-\loids    has    been    almo^' 
entirely    in    Gemian    hands.     But    the    mcdiiii 
requirements    of    the    AiTuy    are    also   respori.silili 
for  the  increased  demand.     Comparing  the  prici-> 
of  alkaloids  in  May,  1914,  with  tho.se  of  May,  lOltl 
we  find  a,  rise  in  every  instance,  varying  from  63", 
in  the  case  of  morphine  hydrochloride  to  700", 
in    the    case    of    ati-opine   sulphate,    the   avera<ri 
increase  of  price  in  eight  of  the  more  importaiil 
alkaloids     being    237  "„.     Atropine     has    scarceh 
been  made  in  appreciable  quantity  in  this  country 
and  Belladonna  root  is  scavice  and  dear.     It  ha- 
been    reported    that    the    Hyoscyamus    muHm: 
grown  in  Eg\-pt  and  India  yields  1%  of  alkaloii 
and   over.     If   a  sufficient   supply   of   that  Atu\ 
could    be    imported,    it   wouUl    be   an   additiona 
inducement  to  British  mamifacturei-s  to  take  u| 
the  preparation  of  atropine.     On  the  other  hani 
there    is    no   scarcity    of    opium,    or   of   cinchon: 
bark,    or   of    nux    vinnica.      It   Ls   oidy   in  a  fev 
instances   that   there   is   dilYiculty   in   getting  th 
raw   material.     The   use   of   emetine   has  greatl; 
increased  of  late,  a  f.i't  ^^•hi(•h  is  explained  by  th' 
extended  administration  of  the  alkaloid  for  treat 
nient   of   dyseidery.     The   war   Ls   responsible  fo 
the  rise  in  cost  of  freights,  and  for  the  enhanci-. 
price    of    many    of   the     neces.sary  solvents,  th 
Government  having  commandeered  or  limited  th 
supply  of  several  of  the  latter.     These  are  sunon 
the  causes  of  increased  priics. 

According  to  the  best  infoimation  available,  th, 
making  of  alkaloids  in  thLs  country,  which  wei 
fonncrlv  made  almost  exclusively  in  (iernian' 
has  not  as  yet  attained  considerable  proportion! 
JIanufacturers  are  iwWy  occupied  with  supplyi" 
the  increased  demand  for  their  standard  product 
With  a  reduced  stalf  and  a  limited  supply  ' 
labour',  tlie  conditions  are  not  favourable  f>l 
embatking  on  new  ])rocesses.  The  difficulty  i 
obtaitung  delivery  of  newly-devised  plant  [ 
another  obstacle.  At  tlie  same  time,  there 
doubtless  a  good  deal  of  laboratory  work  beir 
done  with  the  purpose  of  taking  up  the  preparatli 
of  alkaloids  and  other  compounds  as  soon  •■ 
eonvenientlv    practicable.     In    the    near    futui 
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many  compounds  which  we  have  been  accustomed 
to  import  from  abroad,  will  be  prepared  in  British 
works. 

It  has  been  suptgested,  and  the  mattor  has  been 
discus.^etl  in  some  of  the  journals,  that  we  ought 
to  do  more  in  the  way  o(  growing  medicinal  plants 
in  this  island.  I  believe  mAny  individuals  have 
been  m-iking  private  experiments  in  their  own 
gardens,  but  nolhing  of  an  extensive  nature  ha.s 
yet  been  done.  Our  climate  and  soil  do  not  seem 
tc  be  well  suited  for  almost  any  of  the  alkaloid- 
yielding  plants. 

Seeing  that  some  of  the  alkaloids  have  been 
synthesised,  it  naturally  occxu^  to  one  that  the 
present  time  would  be  very  favourable  for  the 
production  of  such  of  those  as  are  in  brisk  demand. 
With  atropine  selling  at  170  shiUings  an  ounce 
and  cocaine  at  23  shillings,  the  time  seems  oppor- 
tune for  the  artificial  preparation  of  these  bases, 
should  a  practical  working  process  be  known.  It 
is  an  interesting  fact  that  there  is  no  such  synthetic 
alkaloid  in  the  market.  There  are  evidently 
difficulties  connected  with  the  complexity  of  the 
process,  expense  of  materials,  or  the  poverty  of 
the  yield,  which  prevent  the  published  methods 
giving  remunerative  results.  If  theartificial produc- 
tion of  those  highly-priced  alkaloids  cannot  be  made 
a  financial  success,  it  seems  very  unlikely  that 
morphine  and  quinine,  \rith  their  more  compli- 
cated structiu'es,  and  much  lower  prices,  coidd 
ever  be  produced  at  a  paying  cost,  even  should  the 
secret  of  their  synthesis  be  discovered.  Notwith- 
standing much  elaborjtte  and  ingenious  research  the 
synthesis  of  the  two  most  important  alkaloids 
remains  still  unaccomplished.  But  while  the 
synthetic  preparation  of  the  natural  alkaloids 
remains  a  matter  of  academic  interest,  useful 
results  have  been  obtained  in  the  discovery  of 
substitut-es  having  a  comparable  if  not  equal 
pharmacological  value.  Thu.s  the  pheuylglycolyl 
ester  of  methylvinyldiacetonalkamine  is  used  as 
substitute  for  atropine  under  the  name  euphthal- 
mine,  and  has  a  strong  mydriatic  action.  Cocaine 
is  the  benzoyhnethyl  ester  of  ecgonine,  Hydrosy- 
arids  having  a,  siinilar  constitution  to  ecgonine 
having  been  prepared,  it  is  found  that  when  con- 
verted into  benzoyhnethyl  compounds,  they 
produce  local  anaesthesia  like  cocaine,  and  are 
inown  as  eucaines.  One  of  these  is  the  benzoyl 
jster  of  vinyldiacetonalkaniine.  It  is  the  lactate 
it  this  base  which  the  Pharmacopceia  includes  as 
Jenzamine  lactate.  But  the  synthetic  anaesthetic 
Thich  is  proving  of  most  general  value  is  novo- 
•aine  (p-aminobenzoyldiethylamino-ethano! 

lydrochloride).  Scarcity  of  any  of  the  natural 
tlkaloids  must  tend  to  increase  the  use  of  synthetic 
ubstitutes.  if  they  are  at  aU  comparable  in  action. 
^'he^efore  one  effect  of  the  war  is  to  act  as  an 
ndirect  stimulus  to  the  production  of  artificial 
'Ikaloids. 

BE  MAXUFACTUEE  OF  SYNTHETIC 
MEDICINAL  CHEMICALS  AS  AFFECTED 
BY  THE  WAE. 

BY   FRANCIS    H.    C.VRK. 

For  two  years  now  we  frequently  have  been  met 
y  the  question  "  \Vhy  do  we  not  manufacture 
MS  or  that  in  England  ?  ";  and  in  no  other  section 
t  the  wide  field  of  Industrial  Chemistry  has  the 
uestion  been  as  persistentlv  or  as  pertinentlv 
1  ^  as  in  that  of  Synthetic  Organic  Drugs. 
Ithough  it  is  not  my  'intention  to  attempt  to 
sal  with  the  answers  given  to  this  question,  nor 
lould  I  expect  the  members  to  bear  with  me  if  I 
Q.  It  may  be  recorded  to  the  credit  of  English 
'einists  that  even  in  the  case  of  very  complex 
•ganic  compounds  they  have  rarely,  if  ever, 
pued  with  a  non  possumus. 

It  is,  of  course,  incorrect  to  suppose,  as  many 
ive  done,  that  no  synthetic   organic  drugs  were 


manufactured  in  this  country  before  the  war. 
!  One  might  mention  the  names  of  firms  who  were 
I  aheady  doing  important  business  on  these  lines  ; 
chiefly,  however,  these  firms  manufacturerl  drugs 
required  in  small  quantities,  and  in  the  selling  of 
wlucli  there  happened  to  be  little  or  no  competition. 
Of  the  importiint  drugs  which  were  not  manu- 
factured here  one  may  enumerate  the  following  : — 
antipyrin,  asph-in,  saUcyUc  acid,  phenacetin, 
chloral  hydrate,  salol.  phenolphthalein,  saccharin, 
veronal,  snlphonal,  trional,  eucaine,  and  novo- 
caine.  \^heu  we  consider  that  the  total  imports 
of  products  of  this  class  amounted  then  to  the 
value  of  over  a  million  pounds  annually,  we  must 
admit  that  we  were  doing  a  very  sinall  projiortion 
of  business  in  this  country. 

When  war  broke  out  the  situation  was  by  no 
means  easy,  but  its  necessities  evoked  an  energetic 
response.  3Iany  difficulties  have  been  encountered 
such  as  that  of  obtaining  a  sufficient  number  of 
trained  men,  both  chemists  and  engineers,  that  of 
procuring  plant,  and  above  all  the  fact  that  in 
practically  aU  large  concerns  the  works  organisation 
has  been  employed  at  least  in  part,  in  making 
supphes  pecuUar  to  the  needs  of  the  war.  In 
view  of  these  disabUities  the  achievements 
have  been  both  remarkable  and  substantial. 
In  many  instanc&s  manufacturers,  assisted  by 
high  prices,  have  not  only  produced  the  substances 
required,  but  have  done  so  in  good  vield  and  of 
good  quahty.  But  this  fact  alone  is  not  sufficient 
to  argue  the  case  for  any  established  commercial 
success,  because  in  many  instances  it  is  necessary 
for  s^ch  success  that  the  by-product  of  some  other 
chemical  manufacture  should  be  available  at  a 
low  cost,  and  this  other  manufacture  is  not  yet 
in  all  cases  established  here. 

Also,  intermediate  products  which  are  required 
in  larger  amounts  for  other  manufacturas,  par- 
ticularly dyes  and  photographic  chemicals,  are 
required  for  sjiithetic  drugs  in  smaller  quantities. 
Economic  manufacture  wiU  only  be  established 
in  such  insta.nces  when  these  intermediates  are 
produced  on  a  larger  scale  for  all  consumers. 

Notwithstanding  these  aspects,  we  may  say 
that  an  industry  alrea.dy  developing  before  the 
war  has  since  grown  to  considerable  proportions. 
Organic  antiseptics,  antipyretics,  sedatives,  local 
antesthetics,  and  diuretics  of  purely  English 
manufacture  are  now  available  to  medical  men. 
How  great  the  need  of  them  was.  Is  proved  by  the 
extraordinarily  high  prices  which  have  ruled. 

The  time  is  not  ripe  for  entering  into  details  of 
the  exact  extent  of  the  present  development ;  at 
least  we  know  that  it  is  substantiakgiving  evidence 
of  great  vitahty,  and  that  for  its  own  sake  as  an 
industry,  as  well  as  tor  reasons  of  British  national 
independence,  it  must  be  proceeded  with  and 
preserved.  Nevertheless,  the  development  has 
been  that  of  an  exotic,  and  we  are  confronted  with 
the  problem  of  decitling  by  what  hardening  process 
the  new  growth  can  be  rendered  suitable  for  the 
free  air  of  an  open  market. 

It  is  axiomatic  that  an  industry  requiring  so 
much  skill  on  the  part  of  its  workers,  so  much 
experience  in  direction,  and  so  much  perfection  in 
machinery  and  detail,  will  need  in  the  beginning 
very  careful  attention  before  being  turned  into 
the  play-ground  among  the  buUies  of  competition  ; 
but  it  must  be  fitted  for  tliis  playground  as  soon 
as  possible,  and  when  it  gets  there  we  must  ensure 
that  the  prefects  take  every  care  to  secure  the 
newcomer  fair  play. 

Germanv's  huge"  sugar  industry  was  built  up 
largelv  as  a  result  of  war,  on  account  of  Napoleon's 
edict  "closing  ports  to  British  products.  It  was 
fed  by  State  subsidies  from  the  time  of  Frederick 
the  Great.  We  cannot  help  reflecting  how  in- 
valuable the  abiUty  to  manufacture  sugar  has 
been  to  Germany  in  this  war,  quite  apart  from  its 
economic  value. 


790 


ANNUAL  MEEl  ING. 


[July  31,  lOUi. 


Is  it  too  much  to  believe  that  of  very  much  | 
greater  importaiue  to  tho  St«to  will  liocome  the   I 
svnthetii- oKraiiii- iiuhistry  of  the    futiii-e?      It  we   ' 
but   coiisiile'r  tho  progress  of  syiithetir  cliemistry    [ 
ihirini;  the  past  half  century  in  coiijuiution  with 
such  achievements  as  the  lai-ge  scale  piixhictioii  of   | 
svnthetic     aimuonia,     inilii;o,    ami     cfttTeine,     the 
iiuagiuation  is  tilleil  with  pictures  of  the  potentiality 
which  awaits  the  oi-iraiiic  imluslry  of  the  future.      [ 

\\  0  chemtts  know  that  the  powi-r  wo  arc  to-iiay   i 
fighting  in   Ciormany   is   largely   chemical   power.   | 
l^onviucing  proi)f  of  this  will  be  available  when,   I 
after  the   war,    we   .shall   bo   enabled   publicly   to   ' 
demonstrate  the  almost  iucroilible  extent  to  which 
chemical  science  has  played  a  part  in  both  olTo!isive 
ami  defensive  warfare,  as  well  as  in  tho  supply  of 
the   necessaries  of  life.     The  perils  to  which  our 
initial  technical  inferiority  to  (iermaiiy  exposed  us 
should  surely  caiTy  conviction  to  the  rulers  of  this 
nation.     It  will  not  do  so  unless  assLst<?d  on  our 
part   bv   the   reiterated   expression   of   our   faith. 
Tlie  public  memory  is  apt  to  be  short,  and  it  may 
readily    lie    forgotten    how    profoundly    we     were 
atiected  at  the  outbreak  of  war  by  our  dependence 
on  external  souix-es  for  supplies  of  organic  medicinal 
chemicals. 

Even  though  medical  science  is  as  yet  merely  in 
the  ctrUest  stage  of  its  development,  it  is  in  a 
large  measure  reliant  upon  synthetic  chemicals 
for  the  relief  of  pain  and  for  the  cure  and  prevention 
of  disease,  as  well  as  in  surgical  treatment.  The 
substance  salvarsan  all'ords  a  powerful  illustration 
of  our  dependence  upon  Germany  before  tliis 
war. 

Sj-philis  is  a  scourge  following  in  the  wake  of 
every  war.  and  salvai-san  i?  the  drug  of  greatest 
importance  in  its  treatment.  Except  for  the 
imme<liate  intervention  of  Messrs.  Burroughs 
Wellcome  and  Co.,  in  England,  and  of  ^Messi-s. 
Poulenc  Freres.  in  France,  the  Allies  woiild  have 
been  at  a  great  disadvantage  in  having  no  supyily 
of  this  potent  remedy,  '^'et.  important  though 
chcmi<al  science  is  to-day  in  the  treatment  of 
disease,  its  ijresent  importance  i;  not  comparable 
with  that  which  awaits  it  when  pharmacolo^'v  has 
advanced  but  a  few  steps  further.  Our  industries 
must  keep  pace  with  these  advances.  Xo  longer 
can  we  be  satisfied  to  be  externally  dependent  for 
supplies  of  vital  importance.  The  war  has — not 
too    soon — removed    the    scales    from    o>ir    eyes. 

The  opportunity  is  unique.  Great  Britain,  the 
home  of  coal-tar  and  the  birthplace  of  ihcimcal 
industry,  is  at  least  as  favourably  situati'd  as  any 
country  for  the  manufacture  of  organic  chemicals. 
Furthermore,  if  given  time,  the  industry  can  be 
established  upon  a  basis  of  complete  independence 
suitable  for  the  conditions  of  free  trade.  But  it  is 
our  duty  to  admit  frankly  to-day  that  some  form 
of  protection  is  of  vital  nece.ssity  during  the  coming 
ten  years,  while  we  develop  a  complete  organisation 
and"  rectify  educational  .shorti  otnings.  Without 
this  protection,  what  has  already  been  accom- 
plished wUl  rapidly  and  completely  be  demolished 
by  competition  from  abroatl.  There  can  be  no 
doubt  that  the  industry  unprotected  would 
become  the  butt  of  Cierman  lieavy  artillei-y,  and 
would  suffer  even  gi'eater  damage  than  dicl  dyes, 
glass,  chlorine,  etc.,  before  the  war. 

The  recent  announcements  of  the  combination 
of  all  leading  German  chemical  works  will  not 
have  escaped  attention — a  declaration  of  war  on 
the  chemical  matuifacturers  of  this  and  the  allied 
countries  is  definite  and  unmistakable.  Enough 
is  knowTi  of  German  methods  to  make  it  obvious 
that  for  no  object  will  German  industry  and 
organisation,  directed  from  the  highest  quarter, 
and  financed  from  the  nation's  purse,  be  more 
ruthlessly  employed  after  the  war  than  to  recover, 
consoUdate,  and  extend  the  hold  formerly 
possessed  over  the  world's  chemical  industries. 


In  fact  the  successful  prosecution  of  this  object 
will  be  recognised  by  our  oi\oniios  to  bo  one  of 
greater  material  iinport,inco  than  the  recovery  of 
her  lost  colonies  ami   KnroiH-an  f*"rritory. 

lmport.i\nt  though  piotoction  is.  nothing  is  more 
cert^xin  than  that  without  similar  cond)ination, 
organisation,  and  national  assistance  no  form  of 
protection  will,  by  itself,  enable  the  British  chemical 
industry  to  hold  it.s  position  in  the  world's  markets 
and  eventually  in  its  own. 

No  opportunity  should  be  lost  of  impressing 
upon  the  nation  and  its  rulers  the  tact  that  the 
possession  of  a  powerful  and  self-contained  chemical 
industry  is  of  the  same  ilegree  of  iinportauce  as 
that  of  a  great  engineering  industry  has  proved 
to  be. 

Wo  nuist  not  content  ourselves  with  ed\icational 
reforms  and  grants  in  aid  of  resean-h.  ilosirable 
though  thoy  .ire,  alone  they  wall  avail  nothing. 
Our  conservatism,  as  a  nation,  alTects  the  ((ucslion 
don  Illy,  for  our  capitali?;ts  and  baid^crs  have  little 
ability  to  face  failures  witlunit  reb\ill'  and  dis- 
couragement, while  at  the  same  time  we  require 
the  pressure  of  necessity,  such  as  arises  from  )iro- 
hibiting  imports,  to  make  us  enter  into  new 
competitive  undertakings.  An  illustration  of  this 
was  alhirded  by  attempts  which  were  made  many 
years  ago  to  establish  the  synthetic  iiroLiuction  of 
camphor  in  thi^  country.  Preliminary  plants 
were  erected,  and  good  and  cajiable  men  were 
managing  them.  Irutial  difficulties  were,  of  course, 
encountered  — what  chemical  venture,  indeed,  can 
be  without  them  ?  Gonsider.aldo  quantities  of 
excellent  camphor  were  sold  for  iibarmaceutical 
and  manufacturing  purposes  ;  nevertheless  after  a 
comparatively  short  tune,  and  long  before  tho 
merest  suggestion  of  technical  failure  should  have 
been  entertjained,  the  drop  in  the  price  of  camphor 
which  foreign  manufacturers  auued  iis  a  blow  at 
the  new  industry  put  fear  iido  the  hearts  of  those 
responsible  for  it.  It  was  thorv  aliandoned  wilh 
serious  loss  of  money  to  those  pioneers  to  whom, 
in  a  happier  issue,  we  should  have  been  as  a  nation 
indebted.  Had  the  State  then  realised,  even 
as  weD  as  it  does  to-day.  that  its  \iltimate  pros- 
pei'ity  depends  upon  the  application  of  science  to 
practical  ends,  surely  such  an  tmdertaking  would 
not  have  been  allowed  to  bo  dropped  until  it  was 
finally  proved  to  be  valueless.  Having  accom- 
plished its  purpose,  it  is  easy  for  a  combination 
such  as  that  wliich  dumped  camphor  at  a  low 
price  more  than  to  recover  losses  by  subsequently  ; 
raising  the  price. 

It  may  be  anticipated  that  German  competitors  ' 
will  adopt  a  variety  of  skilful  mancEuvres  to  coniliat 
the   new   developments   in   this   country,  such  as 
charging   high   prices   for   intermediate   products, 
oll'ering  low  ternts  for  'finished  products  on   long ; 
period  contracts,  systematic  dumping,  etc.  j 

Surely  there  is  no  mon;  urgent  requirement  of 
the  A-ssociation  of  C^hcinical  ilanufacturers  than 
that  it  should  bring  together  tho  smallest  and 
largest  workers  in  this  field  frankly  to  discuss  the 
measures  to  ho  taken  to  ensure  their  future  pro- 
gress ;  an<l  that  it  should  bring  sm-h  influence  to, 
bear  upon  the  Government,  either  directly  or 
through  the  Board  of  Trade,  as  will  secure  the 
necessary  legislation.  It  must  here  he  said  that 
the  absence  from  amongst  thi!  Board  of  Tra<le 
committees,  dealing  with  post-war  problems,  of, 
any  to  ileal  with  the  chemical  industries  is  of 
oininons  import.  Never  was  the  need  of  a  uniteUj 
chemical  "  voice  "  more  imi>erative  than  now. 

An  immediate  decision  to  extend  for  a  period, 
after  tho  diM'laration  of  peace  the  prohibitior/| 
against  the  importation  of  German  chemjcalsj 
would  have  a  far-reaching  effect  by  givhig  con| 
fideuce  to  capitalist  enterprise.  It  would  also  givi, 
time  for  the  State  Policy  alfecting  our  future  fisca- 
relationship  with  Germany  to  tlevelop  before  arij 
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tariff  protection  i9  adopted.  There  is  already 
evidoiue  of  internal  competition  suflicient  to  make 
healtliy  rivalry  and  to  ensure  that  prices  will  drop 
to  a  n-asoiiaule  level,  though  the  high  prices  which 
have  ruled  are  the  less  to  he  rccfretted  Ijecause  they 
have  liroui;ht  a  flow  of  capital  into  the  industry. 

No  doiilit  prohibition  of  long  staniling  would 
bring  about  stagnation  anil  do  tlamage  to  certain 
trades,  but  it  does  not  follow  that  an  extension  of 
the  Kltitus  quo  for  a  fixed  time  would  not  Vje  of 
great  advantage.  .Metlicinal  drngs  are  not  raw 
materials  in  any  proper  sense  of  the  word,  and 
'■A\  ])rices  of  drugs  at  least  have  the  advantage  of 
cning  the  public  from  consuming  too  much  of 
-^•me  of  them. 

Should  any  tariff  be  imposed  the  money  derived 
tlierefrom  ought  to  be  devoted  exclusively  to 
research  and  education.  Above  all.  any  pro- 
tective measures  must  be  framed  with  the  know- 
ledge that  scientific  elHcieucy  in  production  ^"ill 
determine  in  the  long  run  which  nation  shall  be 
strongest,  and  therefore  an  iTidustry  protected 
during  its  growth  must  be  in  a  position  ultimately 
to  support  itself  unhelped. 

Technologists  must  rely  upon  efficiency  and  not 
sympathy.  "  After  all.  the  extent  to  which  official 
sympatliy  and  financial  aid  will  be  forthcoming 
will  be  largely  determiTied  by  the  evidence  the 
units  of  the  industry  give  of  their  ability  and 
determination  to  organise  and  co-operate.  Detailed 
statistical  information  will  be  required  regarding 
the  nature  and  quantity  of  German  pre-war 
exports  to  this  and  other  countries,  so  that  the 
extent  of  the  ground  to  be  covered  can  be  approxi- 
mately ascertained.  Representatives  of  each 
branch  of  chemical  industry  must  define  the 
extent  of  their  requirements  from  other  branches, 
which  in  then-  turn  must   co-operate. 

We  look  to  the  Association  of  Chemical  IMami- 

'factuj-ers  to  take  the  lead  in  these  matters  and  to 

t   afoot  the  nece.ssary  organisation  to    prevent 

t-rlapping  and  gaps,  to  arrange  by  mutual  con- 

:-vssions  that  too  many  do  not  manufacture  the 

same  chemicals,  and  to  secure  the  manufacture  of 

those    chemicals    not    already    provided    for.     A 

further  function  of  the  Association  will  be  to  call 

jpon  certain  branches  of  chemical  manufacture  to 

iupply   those   raw    materials,    sUch   as    sulphviric 

whydride,  chlorsulphouic  acid,  carbonyl  chloride, 

shenyUiydrazine,    acetoacetic     ester,    phosphorus 

leiitachloride,   ete.,  even  though — on  account  of 

he  smallucss  of  the  quantities  at  first  demanded — 

.uch  undertakings  could  be  regarded  as  business 

iropositious  only  by  those  far  sighted  observers 

hose  motives  are  tempered   by  regard    for  the 

lemical  industry  as  a  whole. 

Similar    co-operation    A^^th    the     dyemakers    in 

egard  to  the  manufactiire  of  intermediate  products 

imperative.     Take,    for    example,    the    manu- 

'Kture  of  ortho-  and  para-ammophenol — possible 

tarting  points   for  a   great  number  of  synthetic 

hemicals — or     one     might     mention     dimethyl- 

iiiline,   dimethyl  sulphate,   ^-naphthol,   phthalic 

nhydride.  and  so  on.     If  we  all  continue  merely 

1  fiilfil  our  own  requirements  of  all  these  products, 

e   shall    find    ourselves    on    the    rocks.       Such 

distances  are  required  by  the  makers  of   dyes, 

rngs,  and  photographic  chemicals,  and  they  can, 

f  course,  be  made  with  much  greater  economy  on 

le  large  than  on  the  small  scale, 

N\  e  must  oi^anise  in  ■a  new  spirit^ — not  driven 

lereto  by  the  greed  for  personal  gain  or  because 

f  wish  slavishly  to  copy  Germany,  but  because 

the  strength  it  gives  ;    and  we  must  be  willing 

<  give  and  to  receive  a.ssistance  with  a  view  to 

dional  economy.     Uidess   we   can  marshal    om* 

roes  to  effect  this  econom.y  we  cannot  enter  into 

inpetition  with   countries  thus    organised,    nor 

11  Great  Britain  worthily  retain  her  supremacy 

aong  the  nations  unless  her  manufacturers  pre- 

re  to  carry  on  the  business  of  production  by 


coud  lining,  where  necessary,  to  secure  such 
economy. 

Whether  or  not  the  manufacture  of  synthetic 
drugs  wHl  develop  to  a  large  industry  able  to  hold 
its  own  in  the  world's  markets,  will  be  determined 
by  the  dye  industry.  For  the  demand  for 
synthetic  drugs,  as  well  as  for  artificial  ijei'fumos 
and  photographic  chemicals,  is  smaU  by  com- 
parison, and  theh  manufactures  bear  a  relation  to 
the  dye  industry  somewhat  similar  to  that  which 
the  latter  beats  to  the  coal  tar  industry.  With  a 
large  dye  industry  the  supply  of  intermediates 
would  be  assured. 

At  the  conclusion  of  war  the  new  coke  oven 
plants  that  have  been  established  will,  we  hope, 
be  available  to  supply  uiunense  quantities  of  by- 
products, and  means  must  be  adopted  to  prevent 
them  being  too  largely  exported.  Now,  we  need 
inuuediately  to  organise  our  means  of  converting 
these  by-products  to  intermediates  for  the  use  of 
the  whole  country.  There  .surely  will  be  factories 
in  plenty  as  well  as  suitable  workers  from  our 
high  explosive  plants  whose  experience  vnH  fit 
them  well  for  such  operations  as  sulphonation, 
nitration,  and  reduction  on  the  large  scale.  What 
a  golden  opportunity  it  appears  to  be. 

It  may  be  regarded  as  outside  the  scope  of  this 
paper  to  deal  with  the  scheme  of  industrial  research 
which  is  administered  by  the  .Special  Committee  of 
the  Fii\-y  Council :  tliere  must  be  already  an 
immense  number  of  important  investigations  for 
which  the  Committee  is  iiroviiUng.  Nevertheless, 
so  badly  are  we  placed  in  this  country  with  regard 
to  suppUes  of  cheap  alcohols,  acetone,  and  acetic 
acid,  and  so  important  are  these  to  this  country 
in  time  of  war  and  to  the  branch  of  industry  in 
question  at  all  times,  that  the  hope  is  expressed 
that  some  action  wiU  be  taken  (if  it  has  not  been 
done  already)  to  promote  industrial  research  in 
these  connections. 

Cheap  and  pure  methyl  and  ethyl  alcohols  he 
at  the  very  foundation  of  fine  chemical  manu- 
facture. No  one  other  obstacle  has  barred  our 
progress  in  this  industry  so  much  as  the  Govern- 
ment restrictions  on  their  use.  Mr.  Thomas  Tyrer, 
to  whom  for  his  classic  work  on  this  subject  we  are 
aU  immensely  indebted,  has  put  the  case  so  forcibly 
and  well  that  in  recent  years  we  have  been  dis- 
posed to  adopt  a  laissez  faire  attitude  in  this 
matter  because  there  is  so  little  new  to  be  said. 
Such  an  attitude,  correct  in  scientific  matters,  is 
unfortunately  apt  to  he  misinterpreted  by  the 
official  mind  to  mean  that  our  grievance  is 
as.suaged.     Such  is  far  from  the  case. 

Alike  as  solvents  and  for  their  use  in  the  synthesis 
of  organic  compounds,  both  methyl  and  ethyl 
alcohols  are  daily  necessities  and  must  be  used  in 
large  quantities.  The  restrictions  make  industrial 
methylated  alcohol  dear,  while  the  impurities 
added  for  methylating  purposes  are  a  constant 
source  of  trouble  in  decomposing  one's  product, 
and  giving  objectionable  residual  substances  ;  we 
are  consequently  not  only  put  to  a  disadvantage 
as  regards  cost,  but  also  as  regards  quality  of  our 
manufactures. 

If  the  authorities  will  remove  the  duty  from 
pure  methvl  alcohol  (or  shall  we  call  it  carbinol, 
to  obviate"  official  confusion),  and  allow  pure 
methvl  alcohol  to  be  used  in  methylating — and  it 
is  an  "elTective  ear-mark — nearly  all  difficulties  wiU 
be  overcome.  It  is  difficult  to  see  how  the  revenue 
could  be  appreciably  afiected  by  the  change, 
especiallv  if  a  system  of  inspection  by  men  of 
chemical   knowledge   were   adopted   at   the   same 

The  procedure  in  factories  concerned  \vith  the 
manufacture  of  s-sndhetic  drugs  differs  from  that 
in  most  other  factories  because  of  the  intermittent 
or  discontinuous  nature  of  the  work.  The  same 
worker  mar  not  be  engaged  on  the  same  operation 
for  many  weeks  or  even  davs  in  a  year,  and  conse- 
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quently  that  "  rule  of  thumb  "  knowledge,  so 
invaluable  in  other  cases,  is  less  to  be  relied  upon 
here. 

Great  care  and  attention  to  detail  are  called  for, 
even  on  the  part  of  those  workers  who  have  no 
useful  knowUtlge  of  chemistry,  and  serious  losses 
may  occur  fi-om  want  of  cai-e.  These  cii-cum- 
stances  lead  me  to  call  attention  to  an  aspect  of 
the  eilucation  question,  which  has  attract<»d  less 
notice  than  some  others.  The  type  of  worker 
required  may  be  couipai-ed  to  a  t'ity  dork,  a 
knowloilge  of  physics  and  h.andicratt  taking  the 
place  of  shorthand  and  t>-pewriting.  Reference 
to  the  matter  here  is  justified  only  by  the  fact 
that  workei's  of  tliis  skilled  type  would  be  of  the 
greatest  assistance  to  most  other  industries.  A 
great  national  need  exists,  and  is  felt  particularly 
in  our  work,  of  .a  better  product  from  our  pruuary 
and  secondary  schools.  Much  can  be  done  by 
improving  the  curriculum  in  them  and  l)y  extending 
the  lea\-ing  age.  Is  it  not  possible  that  com- 
pulsory attendance  at  continuation  schools  for 
8  hours  a  week  up  to  IS  years  of  age  may  be 
enacted  in  this  country  immediately  after  the  end 
of  the  war?  I  would  further  propose  that 
employers  work  youths  of  this  age  for  corre- 
spondingly less  hours.  We  have  in  this  country 
many  institutions  at  which  the  attendance  is 
scandalously  small ;  to  what  extent  they  would 
provide  the  necessary  accommodation  others  must 
decide.  The  deduction  to  bo  made  is  that  for  the 
establishment  of  eificiency  in  all  works,  and  in 
particular  those  dealing  with  such  a  large  variety 
of  products  requiring  care,  judgment  and  attention 
to  detail,  as  is  the  case  in  the  manufacture  of 
synthetic  drugs,  it  is  of  the  utmost  importance  to 
have  a  better  supply  of  workers  of  great  diligence 
and  capacity  for  understanding.  ^A^lile  the  train- 
ing of  such  men  must  inevitably  be  done  in  part  in 
the  factory,  the  factory  Ls  not  the  school  and 
cannot  take  its  place,  "intimately  connected  with 
this  question  of  the  personnel  of  the  workers  in  our 
factories  Ls  that  of  the  remuneration  and  prospects 
offered  to  those  engaged  in  them — a  large  subject, 
on  which  time  does  not  now  permit  me  to  dwell. 

I  conclude  with  an  expression  of  hope  that  those 
concerned  in  the  manufacture  of  synthetic  drugs 
may  rapidly  progress  in  friendly  relation  with  one 
another  until  the  day  when  they  wiU  be  able  to 
compete  fairly  and  squarely  in  the  world's  markets. 


THE  .MAJXUFACTURE  OP  FINE  CHEMICALS 
IN  RELATION  TO  BRITISH  CHEMICAL 
INDUSTRY. 

BY  C.  A.  HHi  AJS"D  T.  D.  MORSON. 

The  fine  chemical  industry,  owing  to  the  widely 
distributed  nature  of  its  products.  Ls  no  bad 
example  of  the  importance  of  chemical  industry 
as  a  whole  to  the  community  at  large.  It  pro- 
vides medicines  needed  for  the  health  of  the  civil 
population,  and  necessary  for  the  conduct  of  the 
war,  both  for  the  treatment  of  the  wounded  and 
for  maintaining  the  health,  and  therefore  the 
eflSciency,  of  the  fighting  men.  It  provides 
reagents  necessary  in  Universities,  schools, 
research  laboratories,  jjrivate  analytical  labora- 
tories, and  those  of  munition  works,  whore  the 
testing  of  explosives  Ls  onlj'  one  out  of  innumerable 
instances  which  might  be  cited.  The  ramifications 
of  the  fine  chemical  industry,  and  the  dependence 
of  other  industries  upon  it,  are  intricate  and  far- 
reaching. 

The  problems  to  be  solved  in,  and  the  salient 
factors  governing,  the  manufacture  of  fine 
chemicals,  diJfer  markedly  from,  those  affecting 
heavy  chemical  manufacture.  In  the  case  of  the 
latter  the  supply  of  "  raw "  materials,  which 
frequently  occur  naturally,  the  transport  and 
freight   of   both   the   "  raw  "   materials    and    the 


manufactin-ed  pi-oducts,  cost  of  fuel,  power  and 
lai-ge  plant,  are  all-un|>ortant  ;  in  the  former,  on 
the  otiier  hand,  the  cost  of  labour  is  often  only  a 
small  percentage  of  the  total  cost  of  iiwductiou  ; 
in  fact,  the  prices  of  the  articles  manufactured  arc 
\isually  so  high  that  transport  tmd  fuel  proVilenis 
become  relatively  insignificant,  while  the  "  raw  " 
materials  necessary  are  so  multifarious  as  to 
constitute  a  problem  wholly  ditTerent  from  that 
of  a  works  requiring  few  '■  law  "  materials  only, 
but  in  enormous  quantities.  Moreover,  the 
"  raw  "  materials  in  the  fine  chemical  industry 
are  not  "  raw  "  in  tlie  same  sense,  but  are  thl' 
finished  manufactured  products  of  other  indxistries. 
A  classification  of  fine  chemicals  Ls  dilfic\ilt  to 
make,  inasmuch  as  the  same  substances,  and  of 
almost  the  same  degree  of  purity,  may  be  used  for 
medicinal,  analytical,  and  technical  purposes,  but 
for  convenience  sake  we  divide  fine  chemicals  into 
three  groups  : — (1)  Reagents.  (2)  Pharmaceutical. 
(3)  Techmcal. 

The  1st  group  includes  chemicals  for  an.alytical. 
research,  and  teaching  purposes  ;  the  2ud  com- 
prises aU  cheniical  substances  used  for  medicinal 
purposes — (a)  the  well-known  inorganic  salts  ami 
substances  ;  (b)  the  lesser-known  but  considerabli' 
and  growing  group  of  metallo-organic  compounds. 
e.g.,  DLsmuth  tribromphenol  and  metaUic  .salts  of 
oi-ganic  acids  ;  and  (c)  tlie  organic  synthetic 
bodies,  and  substances  extracted  from  plants  and 
animals,  of  which  the  vegetable  alkaloids  and 
glucosides  are  important  groups  ;  while  the  3r(i 
group  embraces  all  other  pure  chemicals  userl  in 
the  arts  and  industries,  including  such  widely 
different  products  as  flavouring  essences,  perfumes, 
and  photographic  chemicals.  In  considering  tho 
3rd  group  it  frequently  happens,  owing  to  the 
growth  of  an  industry,  e./i-.  kinematography,  that 
a  demand  for  a  particular  chemical  atitains  a  scale 
so  large  as  to  be  beyond  that  usually  associated 
with  fine  chemical  manufacture  :  and  thus  t!iL< 
industry  passes  imperceptibly  into  the  larger  or 
heavy  chemical  trade. 

1st  Group.  Reagents  for  analj-tical  or  researeli 
work  are  made,  perhaps  more  than  any  other  clas;: 
of  chemicals,  rigidly  to  specification.  A  very  slight 
alteration  in  the  specification,  being  oidy  a  shght 
raising  of  the  standard  of  purity,  may  iavolve  a 
complete  change  in  the  process  of  manufacture 
from  that  which  suffices  for  a  jiroduct  suflicienth 
pure  for  nearly  all  purposes,  and  may  double  oi 
treble  the  cost  of  production.  In  the  manufactuw 
of  chemicals  of  extreme  purity  the  choice  of  uten.sil.i 
for  the  manufacturing  plant  forms  one  of  till 
greatest  difficulties.         '  j 

2nd  Group.  In  discus.sing  the  2nd  group  in  the 
foregoing  classification,  it  Ls  to  be  borne  in  mine: 
that  the  manufacture  of  many  pharmaceutica 
chemicals  is  upon  a  largo  scale,  so  tliat  here  in 
with  many  technical  chemicals,  the  manufacture 
has  iiroblems  presented  to  him  similar  to  thosi 
obtaining  in  the  larger  or  hea%'y  chemical  in 
dustries.  In  these  cases,  questions  of  the  desiei 
of  i>lant,  including  the  materials  used  in  ih' 
construction  of  it,  present  dilliiulties  which  an 
all  their  own  and  peculiar  to  each  individual  case 

It  is  indisputable  that  the  manufacture  of  flii' 
chemicals  must  be  undertaken  in  a  systematic  an( 
thorough  manner  and  upon  a  large  scale  to  hav 
any  hope  of  success,  the  immense  number  of  pw" 
ducts  and  the  dove-taiUng  of  processes  renderin; 
this  a  sine  qua  non.  Especially  is  this  true  of  th 
synthetic  organic  substances  useil  in  medicint 
for  it  is  here  that  the  dove-taihng  of  processi-i 
most  closely  applies.  One  product  hangs  upoi 
another ;  the  raw  materiabi  for  one  synthetij 
substance  are  a  by-product  in  the  matnifacture  <! 
another;  thLs  dove-tailing  of  processes,  and  also  < 
materials,  being  hi  fact  a  dominating  factoi 
The    business   must  be   on  a  large  scale  to  enaljl' 
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it  to  be  carriefl  on  proflta))ly,  and  except  in 
certain  favourable  instances,  which  are  to  be 
regarded  as  exceptional,  the  maniifactiire  of 
synthetic  chemicals  cannot  profitably  be  attacked 
piecemeal. 

Utilisation  of  I>y-products  incidental  (we  had 
almost  said  accidental)  to  the  manufacturing 
process,  has  been  brought  to  a  fine  art  in  Germany. 
Slany  pro<lucta  thus  occurring,  as  it  were  by 
chance,  liave  been  put  upon  the  market  and  have 
come  into,  or  been  forced  into,  use.  As  has  been 
said  by  one  of  us  on  anotlier  occasion  : — "  If  a 
German  factory  is  producing  on  tlie  lai'ge  scale  a 
certain  chemical  compound,  and  in  the  manu- 
facture of  tliat  compounil  a  by-product  is  obtained 
for  which  there  is  no  ob\  ions  outlet,  the  research 
staff  ancillary  to  that  factory  sets  to  work  to 
And  an  outlet  for  tliat  by-product  ;  it  may  itself 
be  put  on  the  market  and  boomed  as  such,  or  it  may 
serve  as  the  raw  material  for  the  preparation  of 
some  other  substance.  One  cannot  resist  a  lurking 
suspicion  that  British  physicians  and  British 
patients  have  been  prescribing  and  consuming 
synthetic  remedies,  merely  because  by  chance 
something  occurred  as  a  by-product  in  a  German 
factory  and  an  outlet  had  to  be  found  for  it." 
The  demand  for  many  of  these  German  synthetic 
products  during  the  war  has  led  to  unprotitable 
attempts  to  syntheslse  them  de  novo.  "  Lysidine," 
a  synthetic  remedy  whicli  has  been  in  some  demand 
since  the  beginning  of  the  war.  wUl  serve  as  one 
out  of  a  host  of  possible  examples.  The  synthesis 
of  this  substanje  depends  upon  ethylene  chloride 
and  etliylidene  chloride,  which  occur  as  by- 
products in  the  manufacture  of  chloral.  .Sporadic 
efforts,  though  useful  and  profitable  as  an  emer- 
gency or  temporary  m<ake-sluft  in  war  time,  are 
useless  for  the  permanent  establishment  of  the 
fine  chemical  industry. 

When  vie  speak  of  the  "  establishment  "  in  this 

nintry  of  the  fuie  chemi"al  iniiustry  we  intend  no 
disparagement  of  those  British  firms  who  in  the 
past  have  been  manufacturers  of  fine  chemicals. 
It  is  surely  not  in  dispute  that  the  German  tine 
chemical  industry  has  been  more  systematic,  more 
thorough,  more  developed,  and  more  successful 
than  the  British.  The  industry  in  analytical 
reagents  has  been  mainly  in  German  hands.  It 
is  the  fine  chemical  industry  in  tlus  sense  which 
we  have  in  mind  when  we  speak  of  establishing  the 
industry  in  this   country. 

Zrd  Group.  For  the  purpose  of  illustrating  the 
important  relation  between  the  Fine  Chemical  and 
AlUed  Industries,  certain  well-known  exam.ples 
may  be  taken. 

The  photographic  industry  is  a  considerable 
consumer  of  fline  chemicals  for  technical  purposes. 
The  manufacture  of  such  salts  as  the  iodides, 
bromides,  silver  nitrate,  gold  and  platinum 
chlorides  has  been  established  in  this  country  for 
many  years.  \Mieu  one  turns,  however,  to  the 
manufacture  of  organic  chemicals  employed 
mainly  as  developers,  one  is  faced  with  the  fact 
iiat  these  have  been  entirely  manufactured 
ibroad.  It  is  unnecessary  to  discuss  here  the 
«ason  for  this  condition  of  affairs,  but  it  is  suffi- 
;ient  to  indicate  that  the  manufacture  of  photo- 
^aphic  oi^anic  developers  is  peculiarly,  though 
lot  altogether,  dependent  upon  a  ready  supply  of 
Jrtennediate  products  of  the  coal  tar  colour  works, 
ine  amiuophenols  foi-m  the  starting  point  in  the 
oanufacture  of  many  of  the  most  successful 
leyelopers,  while  a  reference  to  catechol,  hydro- 
lumone,  and  pj-rogallol  wiU  serve  to  illustrate  our 
»?"^j  °^  ^^  close  connection  in  this  respect  between 

1  vT^  ^""^  photographic  chemical  industry.     As 

laboratory  operation  the  preparation  of  any  of 
hese  is  not  particularly  ditScult ;  as  an  economic 
reposition,  however,  the  manufacture  of  this  class 
I  pnotographic  chemical  is  largely  dependent  on 


the  extent  to  which  the  necessary  raw  materials 
are  themselves  manufactured  in  this  country. 

The  enormous  development  of  the  kinemato- 
graph  film  maiuifacturo  has  still  further  increased 
the  technical  demand  for  fine  chemicals.  For 
this  branch  of  the  photographic  industry,  in 
addition  to  the  chemicals  already  referred  to, 
there  is  an  enormous  demand  for  collodioas  of 
various  kinds,  for  amyl  acetate,  for  urea  and  for 
succinic  and  sebacic  acids  and  their  esters. 
Another  branch  of  the  photographic  industry  is 
piioto  process  paper  manufacture,  which  has  its 
special  requirements  of  fine  chemicals,  gallic  acid 
being  of  importance.  This  substance  is  required 
to  some  extent  in  medicine,  but  its  use  in  the  dye 
industry,  ink  manufacture,  and  the  textile  and 
photographic  trades  is  far  gi'eater.  Ample  supplies 
of  photo  process  paper  are  needed  in  shipbuilding, 
engineering,  aeroplane-building,  and  munition 
work,  but  the  manufacturers  have  been  handi- 
capped by  the  shortage  of  gallic  acid  and  potassium 
ferricyanide,  neither  of  which  substances  was  being 
made  in  this  country  on  a  commercial  scale  atthe 
outbreak  of  war. 

The  incandescent  gas  mantle  industry  provides 
us  with  another  example  of  the  technical  demand 
for  fine  chemicals.  The  process  of  impregnating 
the  mantle  requires  certain  kinds  of  collodion  as 
well  as  salts  of  thorium,  cerium,  and  zirconium. 
Here,  as  also  in  the  manufacture  of  metal  filament 
lamps,  the  jnanufacturer  of  pure  inorgaiuc  salts 
plays  his  part.  Tantaluni,  osmium,  tungsten,  and 
molybdenum,  once  the  treasures  of  the  chemical 
curio  collector,  have  become  the  servants  of  our 
daUy  existence.  To  take  another  example,  the 
ceramic  indxistry  makes  its  own  particular  demands 
upon  the  fine  chemical  manufacturer.  While 
certain  pigments,  such  as  the  ultra-marines.  Paris 
green,  and  chrome  yellows — largely  used  in  the 
ceramic  and  similar  industries — have  attained  an 
importance  which  enables  them  to  be  manufactured 
on  a  very  large  scale,  there  are  others  whose  pre- 
paration may  still  be  classified  under  the  heading 
of  fine  chemical  manufacture,  and  of  these  cobalt 
bhies,  cadmium  yellows,  and  vermiUon  reds  may 
be  taken  as  tj'pes.  Another  group  of  fine  chemicals 
in  this  class  is  that  of  the  artists'  colours,  the 
manufacture  of  which  is  a  highly  specialised  branch 
of  this  industry.  The  employment  of  ionone  in 
perfumery,  of  vanillin  in  coniectionery  and  per- 
fumery, and  of  terpineol  in  soap  manufacture, 
gives  some  idea  of  the  wide  field  covered  by  this 
section  of  the  industry. 

This  very  brief  survey  of  some  of  the  uses  of 
fine  chemicals  in  the  aUied  industries  wiU  serve 
to  call  to  mind  others  to  which  we  have  not  space 
to  refer.  If  it  suffices  to  prove  that  the  manu- 
facture of  fine  chemicals  in  this  country  must  be 
encouraged  because  of  its  importance  to  aUied 
chemical  industries,  then  our  purpose  is  achieved. 
Interdependence.  While  the  selling  side  of  the 
fine  chemical  industry,  from  consideration  of  the 
multifarious  purposes  to  which  fine  chemicals  are 
put,  demonstrates  how  important  it  is  to  other 
industries,  the  production  side  exhibits  the  reverse 
\-iew  of  the  relation.  The  difficulty  in  obtaining 
raw  materials,  especially  organic  reagents,  neces- 
sary in  the  manufacture  of  fine  chemicals,  brings 
home  the  fact  that  this  industry  cannot  develop 
as  a  separate  and  self-contained  branch — but  is 
indeed  directly  dependent  upon  the  steady  progress 
of  the  coal-tar  colour  industry.  Thus  we  have  a 
fair  illustration  of  the  interdependence  of  the 
various  branches  of  chemical  industry  upon  one 
another. 

We  have  stated  that  the  manufacture  of 
synthetic  medicinal  chemicals  is  dependent  upon 
the  intermediate  products  of  the  coal-tar  colour 
industry  ;  without  it  not  only  medicines,  but 
artificial   perfumes   and    photographic    chemicals. 
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cannot    ei-onomioally    he    manufactured.     If    the   | 
maniifaiture  of  line  chemicals  Ls  to  bi>  estal>lished 
in   this   country   upon   an   economical   basi-;.   it  is 
essential    tluit    the    manufacture:-s    slioulil    have 
readily     available    sullicient     quantities     of    such 
reagents     as     liquid     chlorine,     sulphur     dioxide, 
sulphur     trioxide,     phosphoric      anh>  iliide,      the 
chloriiies   and   oxychloride   ot   i)hos)>hoius.   acetic 
anhydride,  aietyl  chloride,  carbonyl  chloride,  the 
chloKicetic        acids.      monochloi-otoluene    (benzyl 
chloride),  acetoacetic  ester,  phenylhydra/ino.  and    , 
a  host  of  other  organic  reagents  which  are  essential   ; 
in  the  manufacture  of  synthetic  remedies. 

No  doubt  a  fine  chemical  works  should  manu- 
facture many  of  its  own  reagents,  but  to  carry  this 
beyond  a  point  is  uneconomical.  The  manu- 
facturer of  acetylsiilicylic  acid  is  hardly  to  bp 
expected  to  make  his  own  acetic  aidiydride  or 
acetyl  chloride.  These  and  many  other  organic 
reagents  and  solvents  are  most  economicaUy  made 
on  a  very  large  scale,  and  are  outside  the  provmce 
of  the  tine  chemical  industry.  The  newly  formed  , 
Association  ot  British  Chemical  IManufacturers  I 
should  prove  most  useful  here  in  avoidance  of 
wasteful  duphcation.  Allocation  of  manufactures 
up  to  a  point  makes  for  efficiency  without,  of 
course,  eliminating  competition.  We  may  depend 
upon  getting  all  the  competition  needful  for  the 
gooil  of  our  souls  from  abroad  without  manu- 
facturing it  in  this  country. 

The  Past.  In  considering  the  reason  why  the 
fine  chemical  industry  lias  in  the  past  been 
pecuharly  German  in  contradistinction  of  the 
heavy  chemical  industry  where  Great  Britain  has 
held  her  own.  there  occurs  to  one's  mind  the 
marked  reluctance  in  the  past  on  the  part  of 
British  chemical  manufacturers  to  take  up  the 
manufacture  of  any  product  unless  there  were 
aheady  to  hand  or  likely  to  occur  a  large  outlet 
for  it.  Among  fine  chemicals  we  find  this  illus- 
trated by  the  alkaloids,  quinine,  morphine, 
strychnine,  and  caffeine  ha\-ing  been  continuously 
and  successfully  manufactured  in  this  country, 
whereas  the  alkaloids  of  less  importanie,  con- 
sidered from,  the  point  of  view  ot  totiil  monetary 
value  involved,  such  as  atropine,  eserine,  aconitine, 
hydrastine,  and  hyoscine,  have  been  largely  in 
German  hands. 

Business  enterprise  has  been  a  factor  no  less 
important  than  technical  knowledge,  as  is  shown 
by  the  fact  that  supplies  of  drugs  grown  all  over 
the  world,  including  even  ovir  own  Colonies,  have 
been  "  cornered  "  by  German  syndicates,  the 
drugs  being  sent  to  Germany  to  he  worke<l.  It  is 
only  necessary  to  mention  Egj-ptian  henbane,  and 
also  Russian  wormseed,  the  manufacture  ot 
santonin  during  recent  years  having  been  under 
the  exclusive  control  of  a  (iemian  syndicate. 

The  Present.  When  we  con.sider  the  i)resent 
position  we  should  not  lose  sight  of  the  fact  that 
a  war  of  such  magnitude  as  tliis  one  would  have 
brought  about  a  scarcity  of  chemicals,  even  if 
Germany  had  been  a  neutral  nation.  l'\iither  than 
this,  the  tinae,  though  favourable  from  tlio  jjoint 
of  view  of  the  cutting  ofT  of  German  supplies  is, 
_from  considerations  of  scarcity  of  labour  and 
"materials,  as  unfavourable  as  ijossible  to  the 
establishment  of  any  new  industry. 

It  has  taken  nearly  two  years  for  the  manu- 
facture of  British  salicylates  to  attain  a  scale  and 
degree  of  perfection  that  entitle  it  to  be  regarded 
as  "  established."  Now  that  this  country  is  self- 
supporting  in  regard  to  its  salicylates  and  acetj[l- 
salicylates,  it  may  be  hoped  that  this  industry  will 
never  again  Vie  a  German  monopoly. 

The  special  dilFiculties  whi<-h  obtrude  themselves 
so  fiercely  under  war  time  conditions  serve  one 
useful  purpose,  in  so  far  as  they  accentuate  diflS- 
cultif^  which  are  really  inherent  to  the  trade  under 
all  conditions,  and  thus  show  them  up  .so  that  they 
camiot   escape   discover}'   and   cannot   fail   to   be 


comprehended.  Moreover,  (he  abnormally  high 
prices  obtaining  temporarily  for  many  products 
enable  manufacturei's  to  aiquirc  tlieir  experience  | 
in  new  pi'oce.'sses  without  the  financial  loss  usually  | 
to  be  jissociated  with  such  ventures.  Many  dilli- 
culties  are  merely  incidental  to  the  war.  sucli  as 
raw  materials  of  quite  an  "  every-day  "  natur.' 
being  unobt.iinalilc  or  obtainable  only  with  great 
ditliculty  and  in  limited  quantity,  or  in  a  less  piur 
condition  than  under  normal  conditions,  not  to 
speak  of  the  labour  dilliculty  and  the  slowness  of 
building  operations. 

The  Future.  \\  hat  we  are  really  called  upon  to 
consider  most  seriously  is  the  position  of  the  fine 
chemical  industry  in  this  country  after  the  war; 
for  while  mudi  can  be  done  now  by  way  of  makinjr 
a  start,  tlie  real  establishment  of  a  British  (liic 
chemical  industry  upon  an  adequate  scale  cannot 
taki'  place  until  tiie  national  resources  in  material.'-, 
plant,  labour,  and  chemical  knowledge  are  freel> 
a\ailable.  A  supply  of  tcihnical  chemists — trui- 
technologists — and  of  skilled  technical  labour,  will 
have  to  be  furnished  by  our  Univei'sities.  Colleges, 
and  Technical  Schools,  and  no  doubt  as  tln' 
industry  grows  the  demand  for  such  technicaljaeri 
will  be  met  by  an  adequate  supply.  It  must  not 
be  complained  by  the  manufacturers,  on  the  one 
hand,  that  the  supply  is  not  forthcoming,  nor 
pleaded  by  the  teaching  institutions  on  the  other 
hand,  that  the  industry  must  first  j^rovidc  :i 
field,  i.e.,  that  the  demand  must  precede  the 
supi>ly.  The  two  proce.sses  mvist  go  hand  in  hand, 
and  since  it  may  take  a  generation  to  put  the  thini; 
upon  a  proper  basis,  l:)oth  manufacturers  and 
teachers  should  begin  at  once. 

Kei/  Industries.  A  healthy  expansion  ol 
chemical  industry  generally  ui  this  country  will 
tend  to  counteract  the  eft'ects  of  over  production 
of  certain  chem.icals  when  there  is  a  return  tc 
normal  conditions.  The  large  plants  wliich  havi 
been  set  up  in  various  parts  of  the  country  durinn 
the  present  war  for  the  production  ot  explosivt> 
as  well  as  other  chemicals  esiieiially  for  war  pur- 
poses, including  all  the  preliminary  and  inter 
mediate  products  m  the  manufacture  of  these,  max 
be  rendered  permanently  useful  if  all  branches  ol 
chemical  industry,  including  that  of  fine  chemical- 
are  elaborated,  and  thus  provide  further  outlet- 
for  the  output  of  these  large  jjlants.  For  example 
.sulphuric  acid  and  nitric  acid  are  now  produced  ii 
quantities  far  in  excess  of  the  country's  pre-wai 
requirements  ;  while  Uquid  chlorine  is  also  beiii'r' 
produced  in  quantities  far  in  excess  of  the  pre-wai 
period.  The  manufacture  of  synthetic  pheno 
should  be  perpetuated.  When  the  i)rice  of  co.i 
tar  phenol  rises  beyond  a  certain  figure,  tin 
synthetic  product  comes  into  use,  and  maim 
facturers  of  salicylates  are  thus  always  assured  «' 
a  supply  of  theirparent  substance  at'a  reasonal)li 
price. 

Many  of  these  are  "  key  "  industries  and  shoiii( 
be  placed  upon  a  permanent  basis.  It  has  beei 
stated  that  no  value  shoiild  attach  to  the  idea  « 
a  key  industry.  I'ractical  experience,  howevci 
proves  othenvise.  We  cannot  do  better  thar 
quote  the  words  of  M.  Henri  Hauser,  I'rofesseur  : 
rUnivei-sitt-  de  Dijon:— "We  have  seen  dnrint 
this  war  that  tlio  absence  of  certain  industries  of : 
fund.amental  order  has  prevented  the  pursuit  n 
the  same  countrv  ot  other  industries  which  ntiu-j- 
the  products  of  the  first  class.  How  is  it  possili!'. 
to  make  dyes  or  explosives  when  phenol  caniMi 
be  made  and  wlion  no  more  of  it  reaches  you  frmii 
abroad  ?  There  are  key  iniliistries,  and  tn 
nation  which  allows  siiih  industries  to  die  o" 
from  its  midst  loses  the  key  which  opens  the  d<"> 
to  others.  Every  in<histry  is  in  relation  t"  '" 
industry  immediatelv  above  it  in  the  scale  of  prm 
iluction'.  To  lose  one  such  key  means  losing  i>\ 
once  the  means  of  opening  thi'  doors  of  the  flo<' 
above  ;    eventuallv  it  means  losing  the  keys  of  a 
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the  floors."  Thus  phenol  and  ben'zol  arc  the  key 
to  the  coal  tar  liye  iiuhistry.  whiih  in  turn  is  the 
key  to  the  manufaituic  of  many  organic  line 
chemicals. 

The  importance  of  chemical  industry  generally 
to  all  iniiustrios.  and  therefore  to  the  national 
welfare,  may  l)e  obvious  enough  to  any  chemist, 
but  it  is  not  yet  undi-i'stood  by  the  otVicial  mind. 
On  the  whole,  it  mu.st  be  said  that  the  several 
(iovernment  Departments  charged  ^^ith  tlie  control 
of  various  materials  have  secured  for  the  chem.ical 
industries  siipj^Ues  wliich  have  j'^'oved  fairly 
adequate,  at  all  events  in  most  cases.  Especially 
useful  to  the  medicine  industry  has  been  the 
N,1I.I.  Coimnission — a  department  which  is 
characterised  by  business  management  and  absence 
of  red-tape — in  avoiding  an  actual  famine  in  such 
medicinal  necessities  as  alcohol,  glycerin,  an<l 
sugar.  But  it  is  remarkable  that  manufacturei-s 
of  important  chemicals  for  contracts  direct  with 
the  War  Office  have  often  had  to  beg  and  scrape 
for  then-  materials,  e.g.,  sulphuric  and  nitric  acids, 
instead  of  these  being  readily  forthcoming  or  even 
actually  reserved.  It  has  to  be  stated  that  the 
importance  to  the  community  of  the  fine  chemical 
intlustry — especially  a  supply  of  reagents — has  not 
been  borne  in  upon  the  Priority  Branch  of  the 
Ministry  of  ^Munitions.  Whether  one  sees  the 
situation  as  Ciilbertian  or  merely  as  sad,  it  is 
certauily  incongruous  that  a  manufacturer  should 
he  bom.barded  by  the  War  Office,  Government 
experimental  laboratories,  and  munitions  works 
with  clamorous  demands  for  reagents  and  other 
fine  chemicals,  while  the  Priority  Branch  of  the 
Muiistry  of  Munitions  denies  the  licences  necessary 
in  order  that  these  demands  may  be  met. 

It  is  an  interesting  comment  on  the  importance 
which  is  attached  to  Chemical  Industry  by  the 
puhlic  and  official  mind  to  reflect  that  no  Board  of 
Trade  Committee  has  yet  been  appointed  to 
inquu'e  into  the  after-war  conditions  with  wloich 
the  chemical  trade  of  this  country  will  be  faced. 
Committers  for  the  Textile,  Iron  and  Steel, 
Electrical,  Shipping  and  Ship-buUding  Industries 
have  already  been  appointed,  and  have  made 
recommendations  as  to  the  steps  which  should  be 
taken  to  meet  the  new  conditions  arising  out  of 
the  war.  We  have  endeavoured  to  indicate  tliat 
to  these  industries,  as  well  as  to  many  others,  it  is 
vitally  important  that  a  flourishing  chemical 
industry  should  exist  in  this  country.  Certainly 
as  regards  fine  chemical  industry  it  seems  liighly 
desirable  that  a  Board  of  Trade  inquiry  should  be 
instituted  to  inquire  into  the  i^robleiiis  with  whicli 
the  whole  industry  is  faced,  and  to  receive  the 
views  of  representatives  of  the  trade  as  to  the  steps 
which  should  be  taken  to  meet  the  new  conditions. 

The  committees  referred  to  have  realised  that 
there  are  "  key  "  industries  in  respect  of  their 
particular  groups  of  industry,  and  they  have 
indicated  some  of  those  "'  key  "  industries.  Is  it 
not  of  importance  that  a  similar  decision  should  be 
arrived  at  in  respect  of  Chemical  Industry  ? 

No  organisation  has  existed  liitherto  among 
British  fine  chemical  manufacturei's  such  as  to 
enable  them  to  speak  and  act  as  an  important 
branch  of  chemical  industry. 

The  time  has  arrived  when  such  a  voiceless 
condition  should  cease.  It  is  to  be  hoped  that  the 
fine  chemical  manufacturers  will  now  form  an 
association  which  can  represent  this  branch  of  the 
industry  in  the  councils  of  the  '"  Association  of 
British  Chemical  ilanufacturers."  to  which  refer- 
ence has  just  been  made,  and  become  an  affiliated 
section  of  the  parent  body.  If  such  an  oi^anisation 
can  be  evolved,  having  the  whole-hearted  support 
of  the  large  majority  of  the  fine  chemical  manu- 
fat'turers  in  tliis  country,  determined  to  sink  their 
petty  jealousies  of  each  other,  then  a  large  field 
of  highly  usehil  work  lies  before  it.  Our  growing 
chemical  industry,  which  aims  to  place  us  in  an 


independent  position  industrially  among  the 
nations  of  the  world,  must  be  given  a  fair  chance. 
National  and  Imperial  intereste  demand  that  the 
enormous  and  essential  trade  in  fine  chemicals 
shall  never  again  he  allowed  to  fall  into  the  hands 
of  our  foreign  comjietitors.  The  fight  for  inter- 
national trade  in  the  future  will  have  to  be 
waged,  not  liy  individuals,  but  by  groups  of 
manufacturers. 

Discussion. 

The  President  said  that  in  each  of  the  throe 
papere  there  W'as  a  note  of  warning  with  regard 
to  the  great  importance  of  this  country  building 
up  a  self-contained  chemical  industry  in  the  same 
way  as  it  already  had  done  an  engineering  industry. 
The  man  in  the  street  knew  perfectly  well  tlie 
importance  of  the  engineering  industry,  but  he 
did  not  reaUse  the  equal  importance  of  our 
business  in  chemicals — whether  hea\-y  or  fine 
chemicals.  Tlie  papers  had  presented  a  very 
clear  expression  of  the  important  part  that  the 
fine  chemical  industry  played  in  the  matter  of 
economy  in  the  nation.  Tlieir  development  could 
only  lie  attained  by  oi'ganisation  among  the 
manufacturers  themselves,  by  sinking  their  petty 
jealousies  and  working  together  for  the  common 
good . 

'Sir.  Thomas  Tyker  said  that  the  papers  were 
fuU  of  suggestiveness.  The  necessity  for  co- 
operation could  not  have  been  more  emphasised. 
The  need  for  pressure  on  authorities  was  great. 
Officials  of  Gov^ernment  Departments  were  very 
different  beings  when  one  met  tliem  socially — 
full  of  sjTnpathy.  full  of  admiration  for  one's 
operations  and  suggestions,  but  when  approached 
in  an  official  capacity  people  more  difficult  to 
convince  he  did  not  know.  His  name  had  been 
associated  mth  the  question  of  alcohol  ;  it  had 
not  been  forgotten.  An  official  had  told  him 
recently  that  manufactiu'ere  had  got  all  they 
wanted,  and  quoted  the  Society's  Journal,  referring 
to  a  notification  inserted  after  careful  ^e^^sion 
by  the  authorities  themselves  and  with  their 
knowledge,  and.  therefore  with  their  permission 
(see  tliis^  .Journal.  Dec.  15,  19U,  p.  1119).  The 
methylated  spirit  approved  by  the  authorities 
was  supposed  to  be  suitable  for  every  piu'pose, 
but  it  was  not.  The  Committee  on  which  he  had 
had  the  honour  of  sitting  had  made  a  good  fight, 
and  Mr.  Jlontagu — now  Lord  Montagu — had 
fought  very  strongly  for  the  fact  that  this  was  an 
industrial  question.  His  influence  and  that  of 
Lord  Rotherham.  who  w-as  there  in  the  interests 
of  labour,  had  had  its  effect.  Sir  William  Crookes 
had  stated  that  by  supplying  the  product  at  a 
reasonable  price  and  under  reasonable  conditions, 
the  amount  of  Ijusiness  diverted  from  Germany 
would  be  incalcidable.  A  large  number  of 
denaturants.  suitable  for  many  purposes,  was 
available,  ilethyl  alcohol  had  been  branded 
as  a  poison,  but  the  authorities  to-day  said  it 
was  not  a  poison.  When  American  "  alcohol," 
as  it  is  called,  was  introduced,  it  was  described 
as  "  wood  alcohol."  It  was  said  that  it  had 
a  toxic  eSect  oiJv  upon  those  in  the  habit  of 
setting  drunk  every  day.  That  was  not  so. 
lie  had  observed  its  effects,  and  had  become 
convinced  that  it  was  a  poison.  If  so.  why 
make  it  dutiable  ?  The  Committee  recommended 
the  word  •■  suitable  "  to  qualify  a  denaturant, 
but  who  has  to  decide  what  was  suitable  ?  The 
officials  on  the  whole  were  sympathetic  and 
prepared  to  adopt  suggestions  of  manufacturers. 
Dr.  Dobbie,  as  well  as  his  predecessor.  Sir  Edward 
Thorpe  had  realised  their  obhgation  to  protect  the 
revenue,  but  that  did  not  close  their  eyes  to  the 
possibiUties  of  the  needs  of  the  nation.  Tlie  lay 
officials  wanted  the  money  and  did  not  care 
about  science  or  manutactures.     The  matter  had 
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been  allowed  to  remain  idle  for  the  moment, 
beeawse  of  the  want  of  application  of  the  word 
"  suitable,"  and  also  because  people  had  become 
content  to  remain  under  the  iiilluence  of  tiermau 
cheap  chemicals.  Those  who  could  liavi-  made 
their  own  rcasjents  had  delibci-atoly  bouiiht 
chemii-als  from  lierman  agents  and  liad  hibelled 
them  with  theirowni  labels.  Wemust  insist  that  not 
oidy  should  chemicals  be  marked  "  Made  in 
England."  but  that  the  maker's  name  sliould  be 
put  on  the  label  also  and  that  be  take  the 
wsponsibility.  \\"e  must  do  as  we  did  before, 
namely,  appiiiach  the  (iovermnent  in  tin-  matter. 
The  present  (\>loiiial  Secretary  had  then  been 
Chancellor  of  the  Kxcheiiuer.  and  he  was  intensely 
sympathetic.  He  might  be  able  to  convince  the 
present  Chancellor  that  in  ovu-  colonies  a  most  valu- 
able source  of  alcohol,  in  the  shape  of  molasses,  was 
being  thwwn  away.  In  one  particular  district 
they  were  thr<->wing  250,000  tons  of  molasses 
a  year  into  the  nearest  river,  or  if  not  Lnto  the 
river  into  a  specially  constructed  furnace,  and  in 
Mauritius  40,000  tons  was  being  wasted.  A  very 
important  work  had  been  resumed  which  was 
stopped  by  the  proclanaation  of  war.  Under 
the  aegis  "of  the  International  Motor  Trans- 
port Council  the  question  oi  alcohol  for  motor 
work  had  come  up.  and  the  ligures  obtained  as 
to  the  amoiuit  of  raw  material  whith  was  at 
present  wasted  and  wbicli  could  easily  be  sent 
home  to  s()me  central  depot  were  very  large. 
That  work  had  been  interrupt^'d,  but  .Sir  Charles 
Bedford  and  himself  were  continuing.  The  authors 
deserved  hearty  thanks  for  emphasising  the  fact 
that  fine  chemical  man\ifacturers  could  not 
succeed  uidess  there  was  co-operation. 

Mr.  11.  M.  BiDGE  proposed  that  use  should  be 
made  of   this   occasion   to   crystallise  out  of  the 
lai-ge   mass   of    geneml   discussion    some    concrete 
suggestions  which  co\dd  be  put  by  the  CoimcU  to 
the    appropriate    (iovermneut    departments.     He 
beUeved  that  if  any  of  our  fine  diemical  manufac- 
turers   had    seriously    attempted    to    import    fine 
chemicals  on  a  large  scale    into    Germany   before 
the   war,    they    wovdd    have    been   met   with    the 
dilTicidty  of  finding  a  heavy  tax  on  these  materials. 
Dr.  E.  F.  Arm.stkon'G  thouglit  tliat  the  need  for 
co-operation  amongst  the   manufacturei's   of   fine 
chemicals  was  the  main  point  to  be  insisted  upon. 
Unless  they  were  jirepared  to  work  together  and 
pool  their  interests,  the  futuic  was  very  dubious. 
The  opinion  of  the  puVdic   of   the  other  big  co- 
operations  that   had    been   brought   about   lately 
through  the  war.  had  been  that  they  were  going  to 
strengthen  our  industries  very  inucli.     From  his 
own   knowledge  of   Germany   before  the   war,  .he 
could   find   no   words   to   convey  an   idea   of   the 
tremendous   competition   to   be   met   by    English 
firms  in  the  future.     Our  makers  of  fine  chemicals 
must  strive  honestly  to  produce  their  chemicals 
openly    labelled    with    the    name    of    the    manu- 
facturer and   of   the  highest  state   of   purity.     A 
good  deal  of  the  English  materials  had  not  come 
up   to    that   standard    in   the   past.     The   alcohol 
problem  had  been  brought  to  the  notice  of  a  good 
many  on  account  of  the  war  ;    many  people  were 
using   alcohol   in   enormous   quantities  •  far   more    I 
than  they  had   done   before   the  war.     All  those 
wlio  had  to  deal  with  Government  oflicials  duiing 
the  next  few  months  mu.st  tell  thi-m  frankly  the 
truth,   and    V)e    veiy   definite   in   explaining   facts 
to  the.se  officials,  especially  what  a  ver>'  important 
thing  it  is  for  our  industrj'  that  we  should  have 
duty-free  alcohol.      This  country  with  its  ('(ilr)nies 
could  produce  alcohol  very  cheaply,  and  tlien  they 
would   have  a  raw   material  which  would   enable    | 
them  to  build  up  a  very  wonderful  industrj-.     With 
reference    to    Mr.     Carr's    statement    abf>ut    the    j 
education  of  the  factory  lad,  it  was  woith  while    [ 
for  the  manufacturer  to  select  two  or  three  out 


of  every  dozen  lads  in  the  laboratory  and  send 
them  at  the  firm's  expense  to  continue  their 
education.  His  firm  liad  don<>  tli.it  for  many  years 
and  the  policy  had  liccn  highly  successful."  They 
insisted  on  the  whole  of  their  employees,  both 
male  and  female,  attending  evening  classes  ui>  to 
the  age  of  IS. 

Mr.  ,T.  (i.  KoBKKTs  expressed  the  opinion  that 
the  i>niduit  of  the  modern  secondary  school  was 
far  better  educated  than  formerly,  but  to  expect 
that  that  boy  coming  into  the  works  was  going 
to  do  the  work  of  a  man  was  another  question 
altogether.  The  importance  of  training  boys 
had  been  recognised  ii\  some  industries,  and  in 
some  Jsortli  .StatTordshire  coal  mines  they  liad 
adopted  this  policy,  with  the  result  that  a  ditTerent 
type  of  young  men  was  growing  up,  men  wIk>  were 
far  more  able  to  adapti  themselves  to  changing 
or  more  complex  conditions  of  working,  and  who 
were  more  amenable  to  reasonable  discipline. 

Mr.    W.    F.     Hkii)    suggested    that    the    Society 
miglit  pass  a  definite  resolution  to  tlie  elTect  that 
■British  chemical  indiistry  can  only  succeed  if  the 
Government  secure  for  it  as  cheap  a    supi)ly   of 
raw   material   as   any   competing     nations    have. 
That   would   include   not    only  alcohol   but  other 
materials,  such  as  a  number  of  drugs  from  which 
alkaloids  were  pioduced.      Tliey  must  not  lay  too 
much  stress  simply  on  the  alcohol  question,     ilr. 
Tyier  had  done  yeoman  service  in  that  direction, 
but  it  must  not  I)e  forgotten  that  many  people  in 
high    Government     offices    were     strong    temper- 
ance advocates,  and  the  word  "  alcohol  "  to  their 
minds  meant  sometliing  which  people  should  be  pre- 
vented from  having  and  the  manufacturer  should 
not  have  unless  he  were  sutiject  first  to  the  most 
stringent    restrictions.     Certain    sulistances    were 
used  as  a  means  of  producing   revenue,  and  the 
great   fear   Tieasury   officials   liad   was   that    tliat 
revenue  might  be  diminished.  The  officials  who  knew 
the   importance   of   the   subject     had    not  a   free 
hand,  whilst  those  al)Ove  them  who  ought  to  help 
did  not   do  so   because  they  did   not   imderstarul 
anytliing  aljout  commercial  or  industrial  mattere. 
Methyl    alcoliol    was    a    substance    of    very    great 
importance  in  modern  fine  chemistry,  and  could 
V)e  used  on  a  very  mu<'h  lai-ger  scale  if  it  could 
be  obtained.     We  could  make  it   in  tliis  country 
.ind  perliaps  make  it  cheaper  it  we  had  not  obstacles 
imposed    by   our   own    Government.     We   should 
insist  upon  the  raw  materials  of  produ<-tion  being 
brought  into  this  country  at  as  cheap  a  rate  as 
it  was  possible  to  get  them.      Other  industries  had 
insisted  upon  duty  being  jiut   uiion  law  materials    \ 
exported  from  India  to  enemy  count  lies,  and  that 
duty  would  prevent  our  alien  enemies  competing 
with  us.     If  the  same  thing  could  be  done  in  regard 
to   our   raw   materials   we   shoidd    not   rouse  the 
opposition   we   might   do   by   the   free  use  of  the 
words  "  import  duty  "  on  a  manuf.actiired  article. 
Without  that  being"  done,  he  did  not  see  how  we 
were  to  prevent  our  materials  being  cornered  by  i 
foreign  nations.  \ 

Professor    H.    E.    Akmstrong    said    that    Mr.   , 
Tyrer  had  raised  the  question  of  methyl  .ilcohol: 
surelv  this  was  one  the  Society  was  able  to  deal 
witli."     He   ventured   to  assert  that  there  was  no 
e^^dence   that    methyl    alcohol    was   a    poison   in  ' 
any  other  sense  than  that  in  whi<h  ordinary  ali'ohol   , 
is   a   poison.     He   had    larried   out  a   very   largo 
amount  of  experimental  woi-k  with  these  alcohols 
and  asserted  th;it  tliere  was  no  real  case  that  could 
be  put  foi-ward  to  justifv  Mr.  Tyrer's  statement.  ' 
What   wan  referred   to  was  pif>bably  not  methyl 
alcohol.     He  was  very  glad  to  liear  fine  chemical  ! 
manufacturers   come   foiw.ard  .and   say  lliat  there 
must  be  co-operation.     Tbi-v  should  at  once  go  to  > 
tHe  new  Association  of  Chemical  ^laniifacturersaud 
sav  that  thev  want  to  co-o]>erat(!  w  ith  those  who 
were  their  competitors.     But  would  they  all  agree 
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to  meet  as  practical  men  ?  Only  recently  .at  the 
Council,  when  the  iiuest  ion  of  a  Hnrean  of  Infonna- 
tion  was  umler  consiiUTation.  it  was  said  that  the 
greiit  tlilliculty  would  be  to  get  maniilacUirers 
engaged  in  tlitferent  branches  even  to  disclose 
what  they  were  making.  It  had  been  suspected 
that  many  were  not  making  the  products  the>  were 
selling  biit  were  putting  their  lai)els  on  other 
people's  material.  That  had  been  done  systematic- 
ally (or  years  past.  It  scented  that  we  had  the 
matter  in  our  own  hands.  It  had  lieen  said 
that  we  must  educate  the  public  and  politicians  : 
in  reality  the  Society  requu'ed  to  educate 
itself.  It  was  useless "  to  go  to  Government 
officials — who  did  not  understand  our  language — 
and  put  these  things  l)efore  them  if  we  were  not 
prepared  to  carry  tlum  out.  There  had  been 
a  vast  amc)unt  "of  dishonesty  with  regard  to 
chemicals.     \\'hat    was     the     meaning     of      the 


word    ■'  pure  ' 


For    instance.    "'  pure    zinc 


merely  meant  zinc  that  would  not  sliow  arsenic 
in  a  particular  test,  and  that  had  been  true 
generally.  The  only  person  who  for  many  years 
would  supply  pure  chemicals  was  Ivahlbaum. 
Unfortunately,  Kahlbanm  had  deteriorated  most 
seriously  in  recent  yeai-s,  so  that  the  name  had  not 
stood  fin-  purity  latterly.  Why  had  no  Kahlbanm 
come  fonvard  in  this  country  ?  It  was  not  always 
possible  to  ntake  things  on  a  big  scale  or  to  make 
things  that  were  going  to  pay  straight  away. 
Everybody  now  was  nishing  to  make  sahcylic 
acid  but  we  could  not  live  on  salicylic  acid  alone, 
some  arrangement  was  required.  We  must  alter 
OUT  nature,  think  less  of  ourselves  so  to  speak 
and  take  on  a  more  patriotic  attitude  if  we  were  to 
develop  industries. 

Dr.  W.  EiXTOUL  said  that  after  the  outbreak 

of  war  the   research   laboratories  at   the   Ardeer 

factorv  of  his  company  had  liegun  to  find  great 

difficulty  in  seeming  several  chemicals  that  were 

required,   and   they   had   had    either  to   stop   the 

work  or  to   make  them.     They  had   decided   on 

the  latter  ciunse  and  had  been  successful.  Reahsing 

that  possibly  others  were  in  the  same  predicament, 

*nd  that  it  was  not  much  more  troulile  to  produce 

the  substances  on  a  double  scale,  they  had  carried 

3ut  their  experiments  on  a  larger  scale,  and  were 

gradually  developing  that  idea.     They  had  found 

*   difficvilt  to   rely  upon  the  purity  of  materials 

ught,  and  had"  decided   to   print  an  analj-tical 

I    port  of  the  substance  on  tlie  label  of  the  bottle 

■ontaining  it.     They   would   welcome  any  chance 

>f    co-operation     with     other    manufacturers     to 

irevent    overlapping.     Eight    at    the    beginning 

hey  had  come  across  the  alcohol  difficulty.     To 

>btain    trained    assistants    in    their    laboratories 

hey   had    inaugurated    a    scheme    whereby    they 

ook  boys  from  elementary  schools  as  apprentices 

t  a  comparatively  small  wage,  they  having  to 

ign  a  contract  for  three  years  probation,  dui'ing 

rhich   time    they    had    to    take    certain    classes. 

lie   earlier    classes    were    taken    by    the    School 

^oard   officials,    but   the   later   classes   were   held 

I  their  own  laboratories  and  conducted  by  their 

wn  statY.     Tliat   scheme   had   been   running   for 

ome  three  years,  and  this  year  they  had  made 

iraigements  for  the  classesto  be  affiUated  with 

ic   Royal    Technical    CoUege,    Glasgow,    so    that 

ley   might    be    recognised"  by     the     Board     of 

Iducation.     If  at  the  end  of  the  three  years  the 

oys  had  proved  satisfactory  in  their  classes  and 

I  their  latioratory  work,  they  were  promoted  to 

borator>-  assistants. 

Mr.  Rt'therford  Hill  supported  what  Mr. 
>Ter  had  said  as  to  the  toxic  quahties  of  methyl 
oohol.  Both  methyl  alcohol  and  ethyl  alcohol 
ere  narcotic  poisons,  but  methyl  alcohol  was 
■mothing  like  three  times  as  "toxic  and  the 
•mptoms  were  quite  distinctive  (Harnack  ; 
larmaceutical  Journal,  Apr.   13,    1912,   p.   484). 


There  were  two  things  which  prevented  a  supply  of 
cheap  alcohol  in  this  country.  The  first  was  that 
it  was  made  a  source  of  revenue  to  the  State  by 
taxation,  and,  secondly,  it  was  extensively  used  as  a 
beverage.  In  consequence  of  those  conditions  there 
were  Government  restrictions  even  on  the  size 
and  shape  of  a  building  to  be  used  as  a  factory 
for  alcohol  and  as  to  the  size  and  capacity  of  the 
apparatus.  In  iVmerica  there  were  no  such 
restrictions,  with  the  result  that  the  Americans 
were  able  to  produce  alcohol  at  a  very  mucli 
lower  price  than  we  could.  Government 
Departments  should  be  got  to  listen  a  little  more 
ungrudgingly  to  manufacturers  who  approached 
them  along  the  lines  of  that  legislation.  If  that 
could  be  done  it  would  solve  a  great  many  diffi- 
culties. Mr.  Dott  had  referred  to  the  movement 
for  the  growing  of  medicinal  plants  in  Britain. 
A  great  deal  of  nonsense  had  been  talked  in  that 
connection.  In  Scotland,  at  any  rate,  they  had 
not  the  soil  nor  the  chmate  for  the  cultivation  of 
medicinal  plants.  But  in  India  there  was  such 
a  variety  of  soil,  elevation,  and  climate,  that 
many  medicinal  plants  coidd  be  growTi  to  great 
advantage  wliich  were  indigenous  to  this  country 
as  well  as  to  Germany  and  Austria.  He  referred 
to  svich  plants  as  belladonna  and  henbane.  In 
considering  co-operation  and  organisation  of 
British  industries  they  should  have  regard  to 
securing  raw  materials  from  British  Imperial 
sources  and  not  allow  them  to  be  absorbed  by 
foreign  States.  The  synthetic  drug  industry  was 
closely  associated  with  the  production  of  dyes, 
and  there  should  be  collaboration  between  "the 
two.  WTien  German  dye  manufacturers  obtained 
a  by-product  wliich  was  of  no  use,  they  tested  its 
physiological  properties  and  then  put  it  on  the 
market  under  some  fancy  name.  One  residt  of 
the  shortage  of  these  drugs  had  been  to  open 
the  eyes  of  the  medical  profession  of  this  country 
to  the  fact  that  many  of  these  drugs  could  be 
dispensed  with. 

^Ir.  Fe\'er  said  that  he  had  been  associated 
with  Dr.  C.  A.  Keane  in  working  out  a  method  of 
obtaining  novocaine.  One  of  the  first  substances 
rerinired  was  ethyl  bromide,  and  they  were  com- 
pelled to  manufacture  this.  The  yield  obtained 
by  the  pubhshed  method  was  quite  small,  but  a 
little  investigation  showed  that  that  yield  could 
be  increased  from  two  to  two  and  a  half  times. 
That  had  probably  been  kno^Ti  in  Germany 
although  no  information  had  conie  to  this  country ; 
he  suggested  to  the  makers  of  fine  chemicals  that 
if  that  kind  of  information  coxild  be  pooled  it 
would  be  of  great  advantage. 

!Mr.  H.  L.  Teery  .said  that  recently  in  Man- 
chester there  had  been  several  mysterious  cases 
of  poisoning  wliich  had  been  eventually  traced 
to  methyl  alcohol. 

The  President  said  that  the  discussion  might  be 
summed  up  by  saying  that  through  the  three  papers 
there  had  run  the  words  co-operation,  co-operation, 
co-operation.  They  had  found  it  to  be  most 
difficult  to  interest  the  British  manufacturer  in 
novelties.  A  German  manufacturer  who  tcok 
up  a  certain  class  of  work  did  not  ask  whether 
one  were  going  to  buy  by  the  hundred,  thousand, 
or  miUion.  He  assumed  that  one  had  a  very  good 
reason  for  making  inquiry  for  a  certain  article 
and  he  did  liis  best  to  make  it. 

Mr.  F.  H.  Carr  quoted  an  instance  where  his 
firm  had  tried  to  get  pure  methyl  alcohol  to  make 
formaldehyde,  and  after  months  of  correspondence 
an  official  had  asked  why  they  could  not  use 
ordinary  alcohol.  With  regard  to  Professor 
Armstrong's  remark  that  manufacturers  must  be 
prepared  to  make  things  even  in  small  quantities 
and  not  insist  on  large  quantities  being  made, 
liis  point  was  that  we  must  co-operate  so  that 
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each  should  manufacture  on  the  laniest   possible 
si-ale,   s<i  !\s  to  make  it   possilile  to  meet    tomgn 
competition.  ' 

Mr.  C.  A.  Hill  sjiid  that  the  trade  in  products  | 
such  as  Kahlhaum  had  made,  had  been  very  largely 
in  (ierman  hands.  Xo  one  was  more  kceiily  aUve 
than  himself  to  tl\e  uses  and  abuses  of  the  wort! 
*'  Pure."  His  answer  on  tliat  point  was  that 
chemicals  ought  to  l)e  sold  to  a  definite  sjiecitication. 
whether  tliey  were  for  analytical  purposes  or 
meilicinal  purposes.  | 


THE  PAPER  MILL  CHEMIST  IX  WAH  IIME 

BY    J.    F.    BRIGGS. 

The  request  for  a  contribution  to  tlie  discussion 
on  the  progress  of  British  Cliemical  Imlustries 
during  the  war  period  opens  an  enquiry  as  to  the 
position  of  paper  manufacture  as  a  chemical 
industry  and  consequently  that  of  the  chemist 
in  the  paper  mill. 

PapeiTuaking  is  capable  of  being  carried  on 
quite  successfully  without  any  serious  knowledge 
of  chemical  principles,  and  I  have  heard  it  denied 
in  the  trade  that  it  is  a  chemical  imhistry  at  all 
in  the  generally  accepted  sense.  It  is.  therefore, 
not  sui-prising  "to  find  that  the  majority  of  paper 
miUs  olTer  but  little  attraction  to  highly  qualified 
men  in  the  pixifession.  and  the  future  pi'ospects 
of  the  paper  mill  chemist  are  not  generally  such 
as  would  give  him  access  to  the  higher  positions. 
It  is  this  somewhat  pessimistic  appraisement 
that  we  have  to  comliat.  It  is  true  that  chemistry 
in  papermaking  can  show  few  tangiljle  achieve- 
ments wliich  strike  the  imagination,  such  as  are 
recorded  almost  daily  iu  many  other  industries 
which  more  ilefinitely  maintain  the  ascendancy 
of  the  chem.ist.  Xevertheless.  the  training  of 
the  chemist  in  habits  and  outlook  is  such  that, 
even  in  the  paper  industry,  those  directors  who 
have  sufficient  insight  to  select  a  qualified  man 
and  sufficient  bi-eadth  and  enei^y  of  mind  to  use 
him  as  an  intelligent  participator  in  the  working 
poUcy  of  the  concern,  can  handle  no  moic  promising 
raw  material,  and  need  never  regret  a  somewhat 
unusual  step.  On  the  other  hand,  a  paper  mill 
chemist,  engaged  in  the  competitive  laboiu'  market 
and  left  unsupported  to  seek  his  own  level  in  the 
mill,  may  find,  apart  from  some  necessary  but 
uninspu-ing  routine  work,  but  little  scope  for 
his  chenxieal  activities. 

In  the  paper  mill  the  chemist  may  find  himself 
the  only  representative  of  any  kind  of  scientific 
perspective,  possibly  the  sole  professional  advocate 
of  pra<,-tical  economy,  in  which  case  he  must 
not  expect  to  be  popular,  but  sooner  or  later  liis 
time  will  come.  In  general  teims  it  may  be  said 
that  the  practical  industrialist  bases  his  activities 
mainly  on  past  experience,  the  eonmaercial  man 
on  expediency,  whereas  with  the  chemist  these 
are  merely  useful  acces.sories  ;  the  end — if  there 
ever  Ls  an  end  -  is  the  formulation  and  co-ordination 
of  first  principles.  Any  theory,  e\en  a  wrong 
theory  pi-ovisionally  adopted,  Ls  better  than  no 
theory  alT  all.  The  chemist  must  be  prepared  to 
travel  a  long  way  outside  ihemistry  in  the  process 
of  ■'  making  gooil  "  in  a  paper  mill  by  the  applica- 
tion of  his  special  habits  of  thought,  and  on  his 
ability  and  on  the  opportunities  afforded  him 
in  this  his  future  po.sition  may  depend. 

To  many  the  war  has  brought  opportunities  in 
various  det^ees.  Both  past  experience  and 
expediency  in  some  cases  have  had  to  come  under 
drastic  re-adjustment,  and  on  these  occasions  a 
mind  trained  to  work  trom  first  piimiples  may 
render  valuable  assistance.  Especially  must  the 
chemist  be  prejjared  tD  think  ahead,  to  gauge  the 
pr<»bable  tendencies  and  ultimate  effects  of  rapidly 
changing  conditions,  and  to  suggest  possible 
lines  of  action. 


\\  hen  the  war  broke  out.  business  in  the  paper 
trade  remained  very  slack  for  a  considerable  time. 
The  intelligence  department   of  the  mills  had  to 
concern    itself    with    the    pitiblcm    of    capturing! 
(ierman  trade,  chiefiy  in  the  form  of  spei  ialities  | 
hitherto     exclusively     in    the    hands    of      enemyl 
countries.      .Vs    a    general    rule,    this    movenjent, 
which  helped  to  till  up  a  slack  tunc  was  a  failure 
for   various   ivasons.     .Some   mills   lost   money  in 
experiments,     othei-s-   in     filling    tlieu'    books"    at! 
I   unremunerative  prices.     When  the  turn  came,  all 
thought    of    (ierman    specialities    lollapsed  ;     the 
public  found  it  could  do  very  well  without  them, 
it  then  transpired  that  the  real  volume  of  (ierman 
trade   to   be   captured    \\;is   just    in   the   ordinary 
kinds  of  paper,  which  bad  been  held  abi-oad  simply 
on  the  ground  of  price. 

However,    as   regards   the   speciaUties,   I   must 
mention   one   striking   exception   which   interests 
us     aU     as    chemists,    namely,    the    capture    by 
the  Kentish  hand  jiaper  miUs  of  the  (ierman  tradi 
in    laljoratory    filter    papci's.     Although    without 
inside  information  of  this  movement.  1  know  thai 
it    represents    no    mean    achievement,    and    muslj 
express  appreciation  of  the  vigorous  readjustment! 
of    the    practical    mind    retiuired    to    give     ever 
approxunate   satisfaction,    at   so   short   a   notieel 
to  the  rigoi-ous  demands  as  to  texture  and  j>urii 
built  up  in  the  coiu-se  of  decades  by  the  (icnn.i 
monopolLsts.     The  hand  paper  mills  of  the  .Soul  I 
of   Englantl   represent    a   link   with   the   pa.st   nn 
merely  sentimental,  and  it  is  to  be  feared  that  ai 
important  jiortion  of  their  trade  will  be  the  fii> 
to  sulTer  from  any  general  wave  of  economy  sud 
as  must  rule  for  many  yeai-s  after  tliis  war.     Let  u 
ihemists,     therefore,     resolve     to     support     an 
encourage  this  new  outlet  in  every  possible  na\ 
not   to   be   beguiled   in   future   by   the   attraitiv 
little  novelties  olfered  fiom  abroad,  but  to  niak 
our  requirements  and  suggestions  known  throuK 
the  apparatus  dealers  to  the  home  manufacturci 
so  that  they  may   consolidate  and  extend  tlici 
euterjjrise  to  the  production  of  all  those  specialitii 
for  which  there' is  any  serious  demand. 

As    to    the   British    paper   trade   in   general, 
record  of  progress  in  the  sense  of  new  development 
Is  hardly  to  be  expected.     \\'ith  restrictions  of  a 
sorts  on  every  hand,  the  papeioaaker  can  oidy  I 
thankful  to  find   liknself  alive.      In   many  case 
new  trade  and  opportunities  due  directly  to  tli 
withdrawal  of  (ieimaii  competition  ha\e  had  to  1 
abaiiiloned    for    lack    of    materials.     The    Uniti 
Kingdom  Is  not.  and  probably  never  can  be,  scl 
sup]>orting   in   the   matter   of    raw   materials   fc 
papermaking.   and   the  best  that   can  be  worki , 
for   in    the   future   Is    the   concentration   of  the 
produition     witlilii     the     Empire.     Although 
cannot   be  asserted  that  the  existence  of  smli 
condition   at    the   present   tune  would  material 
have  ea^ed  the  situation — the  dislocation  is  t< 
far-reaching — still     the     ]iaper     mill     chemist 
directly    concerned    to    do    what    in   him   lies   i 
promote   the  use  of  British  Empire  pulps.     Tl 
possibilities  are  few  but  large,  anil  the  obstaci 
economic    rather    than    technical.     While    woi 
pulps  from  Canada  must  obviously  take  the  fii 
plaie.  bamboo  pulps  from  our  Eastern  possessio 
come     easily     second.      Already     before    the    «', 
liamboo  pulp  of  excellent  ijuality  maimfactur 
in    I'rench    Indo-China    was    established    in    I 
European     market.     The     development     of     t 
bamboo  pulp  industry  in  British  Inilia.  when 
comes  about,  will  have  owed  its  techiucal  ba- 
in no  smpU  measure  to  the  sv.stematic  investigatii 
of  .\Ir.  W.  Hiiilt.  acting  uiider  the  Government 
India.      Haiti's  report  may  be  taken  by  the  pa| ' 
mUl  chemist  as  an  admirable  model  of  the  apph 
tion  of  scientific  prlmiples  to  technical  problc  ■ 
of  this  order.  u 

The  most  obvious  cx>ncern  of  the  paper  ci' 
chemist,  not  onlv  now,  but  as  far  as  can  be  S'rt 
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iuto  the  fiiturp,  Ls  economy,  and  so  long  as  the 
war  lasts,  it  is  not  uierely  iclativf  eionoiuy  of 
proiluctiim  costs  to  output  whicli  is  iciiuin-il, 
liut  actual  economy  of  luati  rial  resources  ; 
paradoxically  it  may  even  happen  that  material 
economy  i-s  only  to  he  ohtained  at  an  iucrca.sed 
lost.  No  ecouom.y  is  more  ditlicult  to  enforce 
than  that  which  demands  a  change  of  ingrained  or 
traditional  lialiits.  hut  there  Is  no  more  effective 
means  of  enforcing  it  than  an  actual  shortage  of 
materials. 

The  shortage  of  hlea-hing  powder  hrought 
about  h\-  \\ar  conditions  has  affected  som.e  mills 
severely!  and  it  behoves  those  mills  which  are 
still  receixing  supplies  to  use  them  in  the  most 
sparing  manner.  In  paper  mills  working  esparto 
and  wood  pulps  two  systems  of  bleaching  are  in 
vogue  ;  the  quick  wai-m  bleach  system  and  the 
slow  cold  bleach  system..  If  the  fomier  consiunes 
slightly  more  Ijleach  than  the  latter,  it  saves  in 
time  and  plant,  and.  when  carefully  carried  out, 
with  bleaching  powder  at  normal  prices,  the  waiin 
bleach  process  is  quite  a  defensible  proposition. 
But  owing  to  human  frailty  an  excessive  tempera- 
ture is  the  rule  rather  than  the  exception  ;  the 
working  man  reasons  that  if  a  little  heat  is  a  good 
thing,  more  must  be  better,  and  it  is  one  of  the 
chemist's  most  difficult  taslcs  to  urge  moderation 
in  the  use  of  steam.  So  difficult  is  this  that  in  the 
majority  of  esparto  mills  the  attempt  has  been 
abandoned,  aiid  the  enlarged  plant  adapted  only 
for  cold  bleaching  represents  the  most  modern 
practice.  Another  occasion  for  excessive  bleach 
consumption  arises  when  the  output  of  the  mill 
overtakes  either  temporarily  or  ijennanently  the 
capacity  of  its  bleaching  plant  ;  the  machines  must 
lie  kept  fed  with  bleached  pulp,  and  the  jjrocess 
is  liastened  at  the  expense  of  economy.  These 
are  some  of  the  reasons  why  the  expected 
con.sumption  of  bleach  determined  in  the  labora- 
tory may  be  exceeded  in  the  mill. 

In  these  abnormal  times  it  is  not  possible  for  a 
mill  working  the  warm  bleach  system  to  make 
the  large  additions  to  its  plant  necessary  for  the 
more  economical  utilisation  of  the  bleach,  yet 
the  paper  mill  chemist  anxious  for  economy  may 
be  able  to  effect  useful  savings.  A  study  of  the 
published  time-curves  representing  the  rate  of 
exhaustion  of  bleach  hquor  shows  that  the 
reaction  at  the  early  stages  is  really  very  rapid, 
even  at  ordinary  temperatures.  It  is  at  this 
stage  probably,  when  the  concentration  of  chlorine 
is  relatively  high,  that  the  stimulus  of  heat  is 
least  necessary  and  most  hannful  :  the  filjre  is  then 
capable  of  exhausting  chlorine  faster  than  it  can 
receive  it,  and  hyijochlorous  acid  may  be  lost  in 
the  air  or  otherwise  wastefully  expended.  The 
most  economical  results  ^vith  the  warm  bleach 
system  with  least  disturbance  of  existing  con- 
ditions are  obtained  in  the  following  manner  : — 
Hun  the  mixture  of  bleach  liquor  and  pulp  for 
an  hour  and  a  half  at  the  ordinary  temperature, 
then  proceed  with  the  gradual  admission  of  steam 
thi-ongh  a  small  perforated  pipe  extending  right 
across  the  floor  of  the  engine  in  front  of  the  roll, 
of  such  a  size  that  the  maximum  temperature  of 
100«  P  (38='  C.)  is  reached  only  after  one  hour  ; 
shut  off  the  steam  and  allow  the  bleach  to  exhaust; 
itself  at  that  temperature.  In  this  way  economical 
results  comparable  ^vith  those  of  the  cold  system 
can  be  obtained  in  3  J  to  1  hours  ;  any  more 
rapid  effect  than  this  is"  likely  to  be  purchased  by 
an  undue  expenditure  of  bleaching  powder. 

Another  principal  chemical  operation  in  the 
paper  mill  Is  the  sizing  process.  In  the  economy 
of  resin  size  such  progress  has  been  made  in  the 
last  ten  or  fifteen  years  liy  the  eft'orts  of  com- 
petitive size  veudoi's  that  little  margin  now 
remains  :  the  number  of  mills  which  consume  size 
wastetully  Is  now  probably  extremely  small.  In 
the  consumption  of  sulphate  of  alumina,  however. 


tliere  is  still  room  for  consideraljle  economies. 
Kvery  paper  mill  ihemlst  knows  perfectly  well 
tliat  the  quantity  of  sulphate  of  alumijia  consumed 
in  acidifying  a  soda-boiled,  bleached  judp  may  be 
as  large  as.  or  larger  than,  that  usefully  employed 
in.  precipitating  the  size.  This  knowledge  is 
utilised  in  many  of  the  rag  paper  mills  where  the 
stoik,  after  bleaching,  is  soured  by  a  weak  vitiiol 
treatment  and  the  basic  calcium  conapounds 
deposited  thei'ein  are  cleared  out.  Yet  in  most, 
if  not  all.  esparto  mills,  where  the  necessity  Is 
stiU  greater,  this  ol)vious  economy  has  been 
neglected  until  the  scarcity  and  high  price  of 
alum  cake  caused  by  the  war  has  forced  the 
question  to  the  front. 

The  souring  of  the  pulp  Is  an  operation  which 
must  he  made  as  far  as  possible  "  fool-proof," 
because  a  sUght  trace  of  free  acid  in  the  finished 
paper  would  V)e  disastrous  to  the  sizing,  and 
tiring  the  process  into  discredit.  For  the  com- 
munication of  the  following  sunple  but  efl'ective 
method  of  bringing  the  process  under  safe  control, 
thanks  are  due  to  ilessre.  Tullis,  Ku.ssell  and  Co., 
of  Markinch,  who  make  it  jjublic  for  what  it  is 
worth  in  the  interests  of  national  economy — 
to  themselves  its  adoption  has  been  worth  from 
£15  to  £20  per  week.  Instead  of  vitriol,  nitre 
cake  is  employed  in  spite  of  the  trouble  involved 
in  dissolving  it.  The  nitre  cake  solution  is  m.ade 
up  at  a  density  of  about  60"  Tw.,  and  sufficient 
is  added  to  the  pvilp  in  the  beaters,  before  sizing, 
to  make  the  \^hole  definitely  acid  to  litmus.  The 
quantity  is  so  regidated  that  the  acidified  pulp 
becomes  alkaline  again  after  the  size  is  in,  an(l. 
provided  this  condition  I?  fulfilled,  no  harm  can 
result.  The  margin  allowalile  for  unavoidalde 
variations  Is  fairly  large,  and  although  the  personal 
attention  of  the  chemist  Is  required  for  fixing  the 
amount  of  acid  to  be  added  to  each  type  of  pulp, 
the  continuation  of  the  procedure  may  be  entrusted 
to  the  ordinary  attendants.  The  predominant 
alkalinity  of  the  size  spreading  through  the 
acidified"  pulp  preserves  the  liberated  resin  in  the 
state  of  emulsion,  and  the  danger  of  clotting 
which  might  result  if  the  order  of  treatment  were 
reversed  is  avoided.  WTien  the  size  is  mixed  wdth 
the  stuff,  sut'ficient  of  the  ordinary  sulphate  of 
alumina  solution  is  added  to  restore  the  definite 
acidity  to  litmus.  In  the  case  of  bleached  esparto 
and  wood  pulps,  a  saving  of  from  one-half  to  two- 
thirds  of  the  usual  consumption  of  sulphate  of 
alumina  may  be  effected  . 

In  conclusion,  a  word  may  be  said  on  the 
question  of  investigations  of  a  non-remunerative 
order.  It  is  desirable  that  the  mill  chemist  should 
foi-mulate  mental  pictures  of  the  intimate  nature 
and  mechanism  of  all  the  materials  and  reactions 
with  which  he  has  to  deal.  Without  the  resources 
of  a  University  laboratory  and  possibly  in  an 
unsvmpathetic  "  en\-ironment.  such  work,  of 
necessity  done  at  odd  times  and  often  spoOed  by 
more  urgent  caUs.  Is  apt  to  be  of  the  kind 
described  as  '"  scrappy."  Granted  that  the 
manipulative  details  are  tedious  and  connected 
results  of  serious  scientific  \alue  not  readily 
obtained,  nevertheless  let  this  be  no  discourage- 
ment ;  the  paper  mill  chemist  must  resist  the 
temptation  to  sink  into  a  i-ut  of  routine  :  let  hun 
keep  liis  mind  voung  by  thinking  everything  out 
on  theoretical  lines  and  putting  his  conceptions 
to  the  test  quite  apart  from  the  question  of 
immediate  utilitv.  Every  wise  (Urector  wiU 
entourage  this  foi-m  of  mental  exercise,  as  time  and 
opportunitv  permit,  because  by  doing  so  he 
ministers  to  the  spiritual  as  well  as  the  material 
needs  of  his  business.  There  are  still  plenty  of 
subjects  for  pure  and  semi-pure  research  work 
among  the  everv-day  objects  of  the  paper  mill. 
The  chemical  nature  of  lignocelhdose  in  its  various 
manifestations,  the  proximate  composition  of  raw 
esparto,    the    relationship    of    esparto    and    wood 


800 


ANNUAL  MEKTING. 


(July  31,  191«. 


lelluloscs  to  the  normal  cotton  celliilose— very 
littlo  t;  known  about  these  complex  subjects,  and 
much  of  that  is  probably  quite  wrong. 

Discussion. 

Mr.  Allan  SsnTii  agreed  entirely  with  most»of 
Mr.  BrisT-Is'  statements.  His  own  experience  had 
been  principally  in  wood  pidp.  and  the  svigiiestion 
Mr.  Briggs  had  thivwn  out  that  esparto  should  be 
dealt  with  in  the  same  way  as  wood  was  a  very 
practicable  one.  There  was  probably  no  one  firm 
now  usinff  esp;irto  in  suthcient  quantilies  to 
enable  them  to  have  a  plant  which  could  lie  woi-ked 
in  that  maimer.  Those  materials  must  be  worked 
in  lanre  quantities.  In  Ens;land  the  largest  dictest- 
ers  he  knew  of  had  acapac  ity  of  25  cwt..  while  on 
the  Continent  it  was  a  common  practice  to  have 
I5-tou  diirestere.  It  was  just  as  easy  to  deal  with 
a  big  unit  as  a  small  one. 

MV.  \Y.  F.  Keid  suggested  that  our  paper-makers 
should  pwduce  a  pure  fonn  of  pulp  for  the  manu- 
faot\u-e  of  collodion  and  explosives.  Tl\e  (iormans 
now  made  the  bidk  of  their  nitrocellulose  from 
wood  pulp,  and,  so  far  as  he  was  aware,  the  manu- 
facturers in  this  country  had  not  devoted  them- 
selves to  the  piiiduction  of  the  pure  pulp. 

Mr.  Sinxu  s;vid  that  the  wood  celhdose  industry 
would  never  liecome  a  profitable  business  in  this 
country.  1 1  must  be  in  a  locality  where  timber  was 
abimdant  and  wate^-po^^•er  cheap. 

Mr.  Bricgs  agreed  with  Mr.  .'^mith  as  to  the 
wood  pulp.  Tlie  same  ait:ument  did  not  apply 
to  esparto,  liccause  esparto  could  not  be  manu- 
factured into  cellulose.  The  reason  that  the 
cellulose  made  by  the  paper  makers  was  not  pure 
was  that  the  paper  maker  was  only  a  cellulose 
maker  in  a  subsidir.ry  degree.  So  long  as  he 
obtained  from  his  maciiine  a  sheet  of  white  paper 
free  from  dirt  he  did  not  care  whether  the  cellulose 
was  pure  or  not. 

THE    AXNU^VL    DINNER. 

The  Annual  Dinner  was  served  at  the  Balmoral 
Hotel.  Princes  Street,  and  was  attended  by  a 
large  number  of  meuibers  and  guests.  The 
function  being  of  an  informal  character  there  were 
no  speeches.  Following  the  loyal  toasts,-  Mr. 
Tyrer  gave  the  toast  of  the  Edinburgh  Section,  to 
which  Dr.  Longstaif  briefly  repUed,  and  the  toast 
ot  the  President  was  proposed  by  Prof.  Ir\-ine. 

THroD  Day. 
Friday.  July  21.st. 

THE  0^':ERHAULING  OF  OUR  PATENT  LAW. 

BY    J.    W.    GORDON,    K.C. 

In  the  current  number  of  the  Quarterly  Review 
Lord  Parker.  «Titing  of  the  industrial  problems 
which  will  come  up  for  solution  after  the  war, 
refers  among  others  to  the  problem  of  the  Patent 
Law,  and  says  : — 

"  We  should  endeavour  to  encourage  new 
inventions  and  to  secure  that  new  inventions  when 
made  shall  be  brought  into  use  at  the  earliest 
possible  moment.  Our  patent  laws  are  justified 
by  the  desirability  of  encouraging  new  inventions 
but  it  is  very  doubtful  whether  they  have  that 
effect,  while  they  are  often  used  to  prevent  new 
inventions  lieing  utilised  at  the  earliest  possible 
moment.  In  this  connection  we  should  reconsider 
and  overhaul  our  patent  laws." 

Of  this  text  I  gladly  avail  myself  to  clear  the 
ground  to-day  of  much  matter  of  unprofitalile 
argument.  In  the  course  of  prolonged  discussion 
of  this  topic  I  have  learnt  that  it  is  exceedingly 
diflii:idt  to  make  the  majority  of  people  believe 
that  0)ir  patent  law  needs  to  Vie  overhauled  at  all, 
and  that  the  ilifTiculty  is  still  greater,  with  the 
majority    of    that    minority    which    accepts    this 


general  proposition,  to  induce  them  to  view  the 
matter  fivm  tlie  stand  point  of  the  public  interest. 

Your  interested  hearer  is  generally  either  some 
inventor  with  a  grievance  because  his  patent 
turned  out  to  be  invalid  or  an  infringer  who  thinks 
tliat  u<i  patents  ought  to  be  granted  at  all  or  an 
enthxisiast  with  a  fad.  To  ha\e  the  point  of  \iew 
of  the  public  defined  and  the  need  tor  improve- 
ment asserted  by  a  Judge  having  the  professional 
and  iiei-sonal  avithority  of  Lord  Parker,  is  so 
great  an  advantage  in  opening  this  discussion  that 
I  do  not  pi'opose  to  go  beyond  this  dictum  along 
that  p irticid.ar  line. 

It  is  not  possible,  however,  to  leave  the  point 
in  these  quite  general  teiTus.  For  the  successful 
discussion  of  a  remedy  it  is  necessary  to  have 
a  definite  idea  of  the  irusehief  to  be  remedied, 
and  therefore,  I  will  venture  to  add  by  way  of 
illustration  of  the  point  involved,  an  example 
of  the  miscliievous  operation  of  our  patent  law. 
The  I'ftlmary  example  is  the  case  known  as  the 
Levinstein  Case — the  story  of  wliich  has  often 
been  told,  but  may  for  the  sake  of  the  moral 
involved  be  briefly  told  again. 

The  Levinstem  Case  was  brought  to  trial  in  1 88:5 
— the  same  year  iu  wliich  Mr.  Chamberl.iin's 
Patent  Act  passed  the  Legislature — and  it  may  be 
said  therefore  to  belong  to  an  earlier  period  ot 
patent  law  administration.  Tliat  is  perfectly  true, 
and  in  drawing  inferences  from  the  facts  of  that 
case  certain  modifying  circumstances  must  there- 
fore be  borne  in  minil.  But  the  modificatons  are 
so  small  and  the  main  facts  so  strildng  that  the  case 
remains  still  the  best  possible  example  of  the 
mischief  which  calls  to-day  for  remedy. 

Shortly  stated,  the  facts  were  these.  The 
BadLsche  Aniline  Company  had  jjatented  a  sul- 
phonic  acid  dyestulf  yielding  Ijrown  and  yellow 
tints.  The  invention  was  original  and  the  patent 
perfectly  good.  It  was  not  commercially  \  aluable 
because  the  coloui-s  produced  had  no  vogue  and 
consequently  no  market.  Four  years  later  Levin- 
stein independently  invented  another  dyestulT 
of  similar  chemical  constitution,  wluch  was  of  a 
red  hue  and  had  a  great  vogue  under  the  name 
of  Blackley  Red.  To  w  hat  extent  if  at  all  he  Lad 
been  guided  in  his  experimental  work  l)y  the 
Badisclie  specification  1  do  not  know.  That  he 
had  made  an  original  contriliution  of  importance 
to  the  whole  result  is  evidenced  by  the  fact  that  liis 
Blackley  Red  was  made  by  a  secret  process  the 
secret  of  wiiich  was  unknowni  to  tlie  Badische 
chemists.  Although  chemical  tests  enabled  them 
to  discuss  the  analytical  nature  of  tlie  new  sub- 
stance they  were  wholly  in  the  dark  as  to  it« 
synthesis.  That  from  the  point  of  view  of 
s>Tithesis  it  %\as  sometliing  quite  dilTerent  fi-om 
tiie  invention  which  the  Badische  people  had 
made  was  proved  by  its  remarkalde  hue.  But  the 
poverty  of  language  obscured  tins  distinction  a,ii(l 
enalileil  the  patentees  to  set  up  a  claim  which 
in  tenns  covered  the  red  dye  as  well  as  the  brown. 
This  claim  «as  uplield,  the  patent  right  enforced, 
and  an  injunction  granted  to  restrain  Levinstein 
from  manufacturing  Blackley  Red.  No  injunction 
was  reqiured  to  restrain  the  patentees.  They 
were  restrained  from  manufacturing  it  by  the  fact 
that  they  did  not  know  and  were  unable  to  dJH- 
cover  how  it  covdd  be  numufacturcd.  In  the 
whole  result  tlierefore  the  red  dyestulT  could  not 
be  manufactiued  at  aU  in  this  country.  The 
only  dye  maker  who  was  enalded  by  knowle<lRc 
to  produce  it  was  disabled  by  law,  and  tills  extra- 
ordinarv  situation  emerged.  A  patent  which  b»<l 
been  granted  to  secure  the  establishment  \ntliiii 
the  reahu  of  sulphonic  ai^id  dyestul'fs  was  so 
manijiulated  as  to  i)revent  the  establishment  o 
the  manufacture  or,  to  be  more  precise,  waa  used 
to  suppress  that  manufacture  when  it  had  uecn 
established   here.     You  may   doubt,  if  you  uke 
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the  soundness  of  the  law  wliich  brought  about 
that  result.  Init  you  can  hardly.  I  think,  doubt 
ttjat  the  .Judge  who  pronounced  the  judgment 
expivs.seil  a  wliolesome  sentiment  when  he  formed 
the  following  seuteuce  in  liis  judgment : — 

'•  I  cannot  come  to  this  conclusion.  I  must 
honestly  say,  without  some  regret.  I  think  Mr. 
Levinstein  lias  employed  great  knowledge,  great 
skill,  and  great  persevei-ance  in  finding  out  these 
processes,  but  I  am  sorry  to  say  tliat  the  law 
compels  mo  to  inform  him  that  these  proce.sses 
cannot  be  used  in  the  production  of  this  colouring 
matter,  seeing  that  the  production  of  this  colour- 
ing matter  is  protected  by  a  patent." 

A  word  or  t«o  must  be  added  as  to  the  sequel 
of  this  case.  The  defendant  «as  a  man  of  re.source 
and  did  not  allow  himself  to  he  coerced  into  sub- 
mission to  his  trade  rivals.  He  establLshed  the 
manufacture,  which  continued  to  be  secret,  in 
Holland,  and  ^Manchester  manufacturers  of  cotton 
Koods  continued  for  many  years  thereafter  to  send 
uieir  fabrics  to  Holland  that  they  might  there  be 
dyed  with  Blackley  Red.  A  large  industry-,  the 
commercial  value  of  which  may.  if  I  have  been 
i  correctly  iufoimed,  be  estimated  in  millions  of 
pounds,  was  then  transferred  from  Lancashire 
to  tlie  Netherlands  in  order  to  vindicate  the  patent 
rights  of  a  Gennan  firm  in  respect  of  an  invention 
of  which  the  intrinsic  value  was  less  than  half-a- 
crown.  was,  in  fact,  a  negative  quantity.  It  needs 
no  argument  to  produce  the  con^^ction  that  such 
a  result  is  prepostei'ous  and  the  law  which  brought 
it  about  was  unsound.  This  conviction  had 
indeed  established  itself  in  the  minds  of  thinkers 
conversant  with  the  Patent  La^-  before  this  dat«. 
The  action  was  tried,  as  I  have  ah'eady  said, 
in  the  same  year — 1SS3 — in  which  a  Patent  Law- 
Amendment  Act  was  passed  and  one  of  the  Clauses 
in  that  Act  was  designed  to  eradicate  this  very 
mischief.  It  was  thereby  provided  that  in 
certain  c;ises,  of  which  the  Levinstein  case  was 
typically  one,  a  patentee  might  be  compelled  to 
grant  a  Ucense  to  a  person  whom,  for  want  of  a 
better  word,  I  may  perhaps  be  allowed  to  call  an 
intruding  infringei- — thus  substituting  a  license  to 
use  the  invention  for  an  injunction  to  prevent  its 
nse.  It  wiU  therefore  be  understood  that  inferences 
drawn  from  the  law  and  the  facts  of  the  Le\-instein 
case  must  be  cited  only  with  due  regard  to  changes 
which  the  Act  of  1883,  and  subsequent  Acts  of 
Parliament,  have  introduced  into  the  Statute 
law.  If  those  changes  had  produced  their  intended 
effet'ts  they  wouldT  very  greatly  have  modified 
the  situation,  but  in  fact  they  have  one  and  all 
failetl  of  their  purpose  and  in  the  result  have 
scarcely  modified  the  situation  at  all.  Injunctions 
are  still  granted  as  freely  as  in  1883  and  \\'ith 
equal  disregard  of  consequences.  The  whole 
machinery  of  compulsory  Ucensiug  and  compvdsory 
working  has  with  something  like  a  maximum  of 
effort  produced  a  minimum  of  residt.  To  discuss 
Uie  reason  of  that  fuUy  would  expand  this  paper 
to  an  inordinate  length,  but  in  order  that  I  may 
not  seem  to  dogmatise  let  me  indicate  in  a  word 
what  I  take  to  be  the  \-ice  of  all  this  recent  legisla- 
tion. It  is  superficiaUty.  The  system  of  com- 
pulsorj-  Ucensing  is  in  theory  admirable,  Ijut 
Wie  mode  which  the  Legislature  has  devised  for 
Drilling  it  into  operation  is  so  complicated  and 
circuitous  as  to  be  impracticable.  The  child  has 
been  strangled  in  its  own  swaddling  clothes.  So 
again  with  compulsory  working.  Superficially  it 
looks  perfectly  sound — the  logical  outcome  "and 
necessary  corrollary  of  a  system  of  patent  giants. 
But  \\heji  you  come  to  work  it  out  in  practice 
you  find  that,  like  many  other  counsels  of  per- 
fection, it  is  ••  far  too  rare  and  good  for  human 
nature's  daily  food."  You  cannot" formvilate  a  rule 
of  practice  under  tliis  head  that  does  not  requii-e 
to  be  hedged  about  with  exceptions.     You  caimot 


formulate  your  exceptions  at  all  but  must  always 
be  prepared  to  add  to  them  at  discretion,  and  so 
by  the  time  you  have  elaborated  a  working  scheme 
you  find  that  you  h.ave  created  a  codeless  mass 
of  dicta  fit  to  serve  no  useful  purpose  but  only  to 
be  an  instrument  of  oppression.  These  are  mere 
hints,  but  I  dismiss  tliese  topics  without  more  ado 
because  the  one  topic  to  which  I  desu'e  this 
evening  to  tlirect  attention  seems  to  me  to  be 
immeasurably  more  important. 

The  illustrations  which  have  just  been  sub- 
mitted of  the  injury  suffered  and  the  remedy 
proposed  both  point  to  the  injim.ction  to  restrain 
infringement  as  lieing  the  real  source  of  the 
mischief.  Tliis  I  believe  to  be  the  case,  and  my 
contention  is  that  if  the  jurisdiction  to  grant 
injunctions  were  subjected  to  proper  control 
we  might  with  advantage  repeal  all  the  com- 
plicated enactments  touching  compulsory  licenses 
and  compulsory  working  for  those  tilings  would 
automatically  settle  themselves. 

For  the  discussion  of  this  proposition  it  is 
necessary  to  have  a  clear  notion  of  what  is  sigiiified 
by  an  injunction.  The  subject  is  so  liighly 
technical  that  a  word  or  two  of  explanation  may 
not  be  out  of  place. 

It  should,  then,  be  premised  that  the  adminis- 
tration of  the  law  proceeds  along  two  main  lines — 
the  civil  which  is  concerned  with  questions  of 
property,  and  the  criminal  which  is  concerned 
\vith  questions  of  conduct.  The  two  departments 
cannot  be  whoUy  separated  for  the  possession  of 
property  iiuphes  duties,  and  duty  and  interest  are 
sometimes  in  conflict.  Hence  arises  a  third 
branch  of  law,  neither  purely  civil,  nor  strictly 
criminal,  but  in  which  both  interest  and  duty 
come  into  question.  This  is  known  among  us  and 
in  the  British  Dependencies  and  America  as 
Equity,  and  from  time  immemorial  it  has,  among 
ourselves,  been  admmistered  by  the  Lord 
Chancellor  and  by  his  puisne  judges  known 
originally  as  Vice-Chancellors,  and  in  our  own 
times  as  "judges  of  the  Chancery  Courts  or  Chancery 
Division  of  the  High  Court.  A  comphcated 
nomenclature  has  somewhat  obscured  the  dis- 
tinction between  these  three  jurisdictions.  Thus, 
the  criminal  and  purely  civil  law  has  been 
administered  by  what  are  kno\vn  as  Common 
Law  Courts  and  are  ordinarily  spoken  of  collectively 
as  the  common  law.  On  the  other  hand  the  civil 
law  and  equity  are  administered  together  so  far 
as  possible  as  one  system  by  the  High  Court 
and  are  commonly  spoken  of  together  as  ciyU 
business  of  the  Court  in  contradistinction  to  its 
criminal  business.  Finally,  the  term  "  civil  law." 
used  in  a  technical  sense,  is  employed  by  legal 
wi-iters  to  describe  that  bodv  of  law,  founded  upon 
the  ancient  law  of  Rome,  which  prevails  largely 
on  the  Continent  of  Europe  and  has  deeply 
coloured  our  own  law  of  probate,  admiralty  and 
marriage.  In  contradistinction  to  this  term 
the  expression,  common  law,  is  used  to  signify 
our  indigenous  law  not  embodied  in  statutes. 
Thus,  both  the  terms  common  and  civil  law  are 
ambiguous,  until  defined,  in  the  language  of 
English  lawj-era  and  ideas  are  apt  to  be  hazy  m 
consequence".  But  we  may  speak  of  criminal  la«-, 
common  law  and  equity  in  a  perfectly  inteUigible 
sense  of  the  words  as  covering  the  whole  ground  of 
jurisdiction.  Roughlv.  criminal  law  is  concerned 
with  the  restraint  of  bad  men,  common  law  with 
the  regulation  of  the  conflicting  interests  of  good 
men  or  men  not  necessarily  bad,  and  equity  with 
the  adjustment  of  those  tUfficulties  which  arise 
out  of  the  conflict  of  interest  and  duty.  Thus, 
the  criminal  law  is  concerned  \vith  conduct  almost 
exclusivelv  and  ver>-  httle  «ith  property,  the 
common  law  with  property  and  its  rights  ahnost 
to  the  exclusion  of  motives  and  ulterior  con- 
sequences.    Equitv  is  concerned  with   both    and 
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comes  iuto  play  only  wheu  both  are  involved. 
It  takes  cojriusance  of  couduct  as  jUTecting  pixiperty 
and  cuiifrols  the  exeroise  of  pi-oprietarj  lights  iu 
the  iutert'Sts  of  rei-og^iised  duty.  It  thus  has 
afliiiity  with  both  the  other  systems  and  it  is  out 
of  this  atlinity  that  the  injuiu'tion— a  character- 
istic invention  of  the  equity  courts — has  arisen. 
A  •mxiiij;  of  which  the  criminal  law  will  take 
account  is  a  crime  and  as  such  punishable  by  fine 
or  imi)risonment  or  both.  A  wrong  with  which 
the  common  law  is  ccncemed  is  a  turt  if  no 
conti-act  is  involve^l — or  a  breach  if  it  pi'ows  out 
of  a  contract.  In  either  case  it  is  remediable  by 
damages.  A  wixjng  of  which  Kquity  will  take 
cognisance  is  a  breach,  it  may  be  of  ti-ust.  it  nay 
be  of  duty,  and  is  remediable  either  ))y  performance 
or  taihng  performance  by  d.am-ages.  Perft>rmance 
is  the  cliaracteristic  eiiiutable  nrmcdy  and  to 
secure  performance  coercion  must  in  most  cases 
be  resorted  to.  The  injimction  is  a,  contrivance 
for  enabhug  the  court  to  exercise  such  coci-cion 
by  converting  a  breach  into  a  crime  and  so  investing 
itself  with  the  coercive  powers  of  the  criminal  law. 

This  is,  obviously,  a  very  dangerous  kind  of 
remedy  reqiuring  to  be  used  with  studied  modera- 
tion and  carefid  regard  to  the  piibhc  interest ; 
for  the  indiscriminate  use  of  injunctions  would 
evidently  result  in  an  absolutist  system  of  govern- 
ment imder  which  our  duties  woiUd  be  settled  for 
us,  not  by  general  rules,  liut  by  special  directions 
issued  by  Judges  who  would  enforce  obedience 
to  their  sUghtest  dictum  by  the  penalty  of 
imprisonment  at  the  discretion  of  the  Court. 
This  arbitrary  element  in  the  injunction  has 
always  made  it  unpopular  with  English  la\vyers, 
and  at  one  critical  period  in  our  history  a  Courts— 
the  Star  Chamber — which  founded  its  procedure 
on  injunctions  was  swept  away  by  a  torrent  of 
popular  incUgnation.  For  something  like  three 
hundred  years  after  that  event  the  injunction 
remained  an  exceptional  remedy  reserved  for 
exceptional  occasions,  and  to  miv  thinking  it  is  a 
mark  of  decadence  in  Enghsh  law  that  in  our  own 
times  this  powerful  instnunent  of  oppression 
should  have  been  introduced  once  more  into 
common  use.  Tluit,  however,  opens  up  a  much 
larger  question  than  the  one  wliich  we  are  con- 
sidering to-day,  and  it  is  more  to  the  present 
purpose  to  point  out  that  in  certain  branches 
of  the  law  resistance  against  this  innovation  has 
been  successfully  maintained  down  to  the  present 
time.  Thus,  for  instance,  the  injunction  is 
practically  unknown  in  the  Commercial  Court,  and 
at  Common  Law  the  employment  of  injunctions 
to  enforce  the  recovery  of  money  due  under  a 
contract  has  been  placed  under  strict  regulation 
by  the  statutes  abolishing  imprisonment  for  debt. 
Id  all  questions  toucliing  commercial  contracts 
the  courts  exercise  ar!)itral,  not  arbitrary,  power 
and  the  restriction  has  been  found  to  be  essentially 
important  for  the  pubhc  well-being. 

Building  upon  the  lessons  of  experience  thus 
enforced  one  may  point  to  the  sound  rule  touching 
the  maintenance  of  patent  rights.  For  there  can 
be  DO  conceivable  reason  for  adopting  a  sharper 
rule  of  law  for  the  enforcement  of  patent  than 
for  the  enforcement  of  contractual  rights.  So 
long  as  a  patent  gave  to  the  patentee  an  unqualified 
riglit  to  prohibit  the  use  of  his  invention  by  any- 
body whom  he  did  not  choose  to  license,  there  was 
much  to  be  .said  for  the  injunction  seeing  that  only 
by  an  injunction  could  that  right  be  enforced. 
But  no  such  unquahfied  right  is  given  by  any 
existing  patent.  All  jjalents  now  are  subject  to 
the  snbsisting,  although  ineffective,  rights  con- 
ferred upon  the  public  by  the  compulsory  licensing 
and  defeas-ince  clauses  of  the  Patent  Acts.  Thus, 
the  theory  ot  pater-t  law  has  been  reformed,  but 
an  unreformed  system  of  adnunistering  the  law 
has  reduced  the  theoretical  reform  to  something 


very  like  a  nuUity.  A  demand  for  further  refoiia 
has  arisen.  Tlie  Paris  Conference  has  recognised 
it  and  luis  includeil  in  its  resolutions  one  to 
the  following  elTect  : — 

■■  Till'  Allies  undertake  to  convene  a  meeting  of 
technical  delegates  to  draw  up  measures  for  the 
jvisiiuilation,  so  far  as  may  be  possible,  of  their 
laws  governing  imtents,  indications  of  origin  and 
trade  marks," 

The  demand,  as  you  have  seen,  has  been  formu- 
lated in  this  country  by  no  less  an  authority  than 
Lord  Parker,  ami  it  may  reasonably  be  supposed 
that  at  no  very  distant  date  the  matter  will  engage 
the  attention  of  the  Government  and  of  the 
Legislature, 

It  thus  becomes  a  matter  not  only  of  interest 
but  of  urgency  to  consider  the  question  of  patent 
law  refonii  and  to  take  stock  of  the  i>ropo.saIs 
which  vxill  be  pressed  upon  the  attention  of 
Parliament,  In  arguing  for  the  consideration  in 
this  connexion  of  an  improved  rule  concerning 
the  granting  ot  injunctions.  1  hoise  to  engage  the 
interest  of  the  Society  in  this  reform  and  perhaps 
its  support  of  a  definite  proposal  on  the  subje<t. 

In  framing  the  terms  of  any  such  proposal  two 
considerations  should  be  borne  in  mind.  There  is, 
fu-st,  the  mischief,  already  illustrated  by  the 
Levinstein  case,  due  to  the  indLscriminate  issue  of 
injunctions  in  support  of  p.itent  right  and.  in  the 
second  place,  there  is  the  con-siderat  ion — not  less 
important — of  the  case  in  which  a  patent  right 
cannot  be  exploited  to  the  best  advantage  of  the 
public  save  as  a  strict  monopoly  of  the  patentee. 
This  Litter  case  may  be  illustrated  by  the  telephone 
monopoly.  To  render  eflicient  puldic  service 
the  telephone  system — like  the  inland  telegraphs — 
must  lie  a  monopoly.  Even  if  no  question  of 
patent  right  were  involved  the  telephone  monopoly 
wouM  be  justified  on  the  same  principles  upon 
which  gas  and  water  works  are  made  monopolised 
iiKlustries.  The  original  telephone  system  was 
in  this  country  buUt  upon  patents,  and  there 
seems  to  be  no  reason  why  it  should  not  during  its 
experimental  stages  have  been  protected  by 
injunctions  based  upon  patent  rights.  Sooner  or 
later,  if  the  system  succeeded,  it  was  sure  to 
become  a  monopoly.  The  original  patentees, 
if  able  to  carry  the  undertaking  to  a  successful 
issue,  would  naturally,  and  very  properly,  become 
the  undertakers  of  the  business.  If  they  proved 
unequal  to  the  t.lsk  and  a  new  telephone  authority 
had  to  be  set  up  it  would  be  easii^r  to  expropiate 
one  than  a  dozen  dilTerent  undertakers.  It  may 
well  be  that  in  a  case  suth  as  that  good  cause 
could  be  shewn  for  the  protection  of  the  patentee 
by  an  injunction.  But  that  is  a  widely  dilTerent 
thing  from  the  indiscriminate  gi'anting  of  injunc- 
tions without  any  regard  to  the  public  interests 
involved,  antl  it  is  this  indiscriminate  use  of  a  very 
dangerous  weapon  which  constitutes  the  mischief 
now  under  discussion. 

Assuming  that  point  to  be  suHu  iently  clear, 
I  pass  now  to  consider  briefly  what  is  the  remedy. 
Many   remedies   have  been  proposed.     These  are  : 

1.  The  compulsory  license  introduced  into  our 
law  t)y  the  .\ct  of  1883  and  re-enacted  ■\\  ith  modifi- 
cations bv  the  subsequent  statutes  of  1902  and 
1907. 

2.  The  compulsory  working  obligation  copied 
from  the  Continental  code  and  incorporated  in  the 
Act  of  1907.  j 

3.  The  penal  clauses    of    the    1907    Act   which   | 
deprive  a  patentee  who  makes  an  improper  iise,  in 
certain  specified  ways,  of  his  monopoly  of  his  right 
under  the  patent  to  an  injuiiition  and  award  of 
dampges  against  an  infringer. 

This  is  a  sufficiently  formidable  array  of  reracdJes  i 
Ijut   they   have   proved    to   be  almost  whoUv  in- 
effective".    \'arious  reasons  must  be  assignefl  for 
this  result. 


Vol.  XXXV.,  No.  14.] 


ANNUAL  MEETING. 


803 


To  tjiko  tlieiii  ill  (lirir  order: 

1.  The  compulsory  license  remedy  would 
probably  have  met  (ho  \\hole  ilidiiiilty.  and  is 
certainly,  it  I  may  otTer  the  opinion,  the  most 
promising;  remedy  that  has  ever  been  proposed. 
But  the  sound  rule  ,at;ainst  cireuity  of  procedure 
was  set  a(  naii^jht  when  the  s<heme  wis  oriijinally 
embodied  in  leijislalion:  and  Parliament,  instead 
of  investing  the  Court,  «hen  trying  <a  patent  .action, 
with  the  jiower  to  give  a  remedy  in  the  form  of  a 
compulsory  license,  devised  a  circuitous  procedure 
of  sending  (he  Defendant  to  the  Board  of  Trade. 
thus  establishing  a  conflict  of  jiuisdiction  and 
a)5grava(ing  the  lost  of  litig,-i.(ion.  To  carry  on 
the  two  cau,ses  at  one  ami  the  same  time  would  he 
embsrrassing  to  both  parties  to  the  Ihigation, 
and  it  is  not  surprising  that  under  these  comlitions 
the  plan,  notwithstaniling  its  excellence,  has  failed 
of  good  efl'ect.  IIalf-he?rted  ettempts  were  made 
by  the  Patents  Acts  of  1902  and  1907  to  remove 
tile  clog.  The  first  mentioned  made  matters 
definitely  woree  by  sending  the  petition  for  a 
compulsory  license  to  the  Judicial  Committee  of 
the  Privy  Council — a  most  respectal)le  but  T^ithal 
a  most  impracticable  tribunal  for  that  purpose. 
By  the  Act  of  1907  the  Supreme  Coiu't  was  at  last 
made  the  tribunal  for  deciding  a  question  of 
compulsory  license,  Viut  by  a  positively  whimsical 
incongruity  the  iurisdiction  of  the  Supreme  Court 
was  limited  to  the  hearing  of  petitions  presented 
to  the  Board  of  Trade  and  referred  by  the  Board 
to  the  Court.  Thus  the  fatal  clog  of  the  circuitous 
procedure  has  been  assiduously  preserved  tlirough 
all  changes  of  the  law,  and  the  draughtsman  has 
been  allo\^ed  to  nullify  the  me.asures  which  Parlia- 
ment has  approved  for  the  remedy  of  this  mischief. 

2.  The  compulsory  working  obligation.     This  is 

»  remedy  borrowed  from  the  Continental  systems 

of    Patent    Law,    which    appears,    on    superficial 

consideration,  to  be  the  obvious  thing.     If  a  patent 

is  granted  in  order  that  the  patentee  may  introduce 

an  invention   into   use,   what   simpler   and   more 

logical  than  to  make  the  Imnging  of  the  invention 

mto  use  a  condition   of   the   contiuuanc^e   of    the 

grant.     But,  tried  by  the  criterion  of  experience, 

tins  remedy   is  found   to   be  logical  indeed — but 

not  remedial.     To  begin  mth,  merely  repeaUng  the 

patent  does  not  set  the  manufacture  going.     If  it 

did  a  better  remedy  still  wo\ild  be  to  grant  no 

patents  at  all.     Then  the  condition  of  compulsory 

working  is  always  and  necessarily  quaUfied  liy  a 

limit  of  time  within  which  the  patentee  is  not  to  be 

harried    by    the    compulsory    working    condition. 

But  no  fixed  and  invariable  time  limit  will  nieet 

;he  case.     How  far  it  is  from  meeting  the  case 

nay  be  illustr.ated  very  strikingly  from  another 

Jrovision  of  our  patent  law.     Xo  British  patent 

ight  can  run  for  more  than  fourteen  years.     But 

n  certain  cases  a  renewal  may  be  obta,ined  at  the 

expiry  of  the  fourteen  year  period.     That  is  only 

vhen  the  patentee  has  been   c£uite  inadequately 

■emunerated  because  he   has  failed   to  bring  his 

nvention    into    sulticient    use.     Of     course    the 

ailure  must  be  through  no  fault  of  liis  owii.     But 

he  failure  which  constitutes  a  ground  of  forfeiture 

leed  not  be  through  any  faidt  of  liis  o«ii.     The 

ame  failure  to  exploit  the  invention  may  at  one 

tage  be  a  ground  of  forfeiture  and  at  another  stage 

.  ground    of   renewal    of    the   patent    right.      In 

ruth  the  verbal  logic  is  misleading.     When  you 

ook  behind  mere  texts  and  consider  the  essence  of 

patent  grant,  it  is  a  contrivance  for  producing 
be  efiect  of  wlxich  Lord  Parker  speaks,  i.e..  for 
^"riiig  the  bringing  into  use  of  new  inventions 
t  the  earliest  possible  moment.  If  then  a  par- 
iciUar  grant  fails  to  accomplish  this  end  the 
eason  is  that  it  has  been  granted  to  the  wrong 
atentee  and  the  congruous  remedv  would  be,  not 
)  repeal  the  grant,  but  to  expropriate  the  grantee 
M  put  some  better  patentee  in  his  place.     This 


is  substantially  what  the  compulsory  license  does. 
The  repeal  of  the  patent  only  destroys  the  pro- 
prit'tary  interest  \\hich  «as  created  to  promote 
the  use  of  the  invention.  It  is  a  doctrinaire 
measure  devi.seil  to  deal  with  one  particidar  kind 
of  obstruction,  and  adapted  to  that  end.  But  as 
that  particidar  form  of  ol)struc(ion  is  by  no  means 
(he  most  serious  di0icnlty  by  which  the  introduction 
of  new  inventions  is  Ijesot,  the  remedy  has  not 
unnaturally  proved  to  be  worse  than  the  disease. 
If  the  jjower  to  veto  the  use  of  an  invention  were 
taken  away  from  patentees  the  mere  existence 
of  dormant  patents  ^\  ould  be  no  mischief  at  all. 

'.i.  The  penal  clauses  of  the  Act  of  1907  do  not 
eaU  for  any  special  notice  here.  They  are  very 
special  matters  intended  to  rejjress  particidar 
abuses  of  patent  right  and  except  in  so  far  as  they 
are  covered  by  what  lias  just  been  said  under  the 
last  head,  tliey  do  not  substantially  affect  the 
present  discussion. 

The  conclusion  of  the  whole  matter  appears  to 
'   me  to   be  this.     Our  patent  haw  could   be  easily 
reduced  to  an  extremely  simple  form,  in  which  the 
patent    grant   might   Vie    expected    to    produce   a 
maximum  of  pubUc  advantage,   by  reducing  the 
grant  to  a  qualified  monojioly  which  would  in  all 
cases  confer  upon  the  patentee  the  right  to  grant> 
licenses  but  only  in  exceptional  cases  the  right  to 
restrain  by  an  injunction  the  use  of  the  invention. 
I   Tliis  refoi-m  is  urgent,  and  if  carried  out  it  might 
I   be  accompanied  by  a  repeal  of  the  intricate  legis- 
lation and  vexatious  penalties  of  the  last  Patenti 
Act.     The  patentee  would  then  be  in  tliis  position, 
I   that   by   promotmg   the   use   of   his   invention  he 
i   would  1/e  turning  liis  patent  right  to  value  whereas 
j  lie  could  derive  no  profit  from  it  by  suppressing 
I   the  use  of  the  invention  i^ithin  the  Realm.     When 
j    that  is  his  position  the  patentee  will  no  longer  be 
I   able  to  do  any  mischief,  while  the  power  for  good 
t  will  remain  intact,     \^■hen  once  that  position  is 
j    reached   we    need    not    trouble   any    more   about 
I   penahsing  patentees.     They  will  be  the  servants 
[  and  not  the  masters  of  the  public. 

In     conclusion     I    should    like    to   submit   the 
suggestion  that  here  is  a  subject    which  a  special 
CommitteeoftheSociety  of  Chemical  Industrymight 
1)6  most   advantageously   appointed  to    consider. 
I   It  closely  concerns  the  industries  in  which  you  have 
a  special  interest  :   it  is  a  hve  question  upon  which 
I   legislation  i\lll  almost  certainly  arise  in  the  not 
distant  future:    first,  to  form,  then  of  formulate, 
and,  fhiaUy,  to  enforce  your  views  on  this  important 
suViject  would  be  the  "fitting  task  of  as  strong  a 
Committee    as    you    could    appoint,     ilay    I    beg 
forgiveness  for   venturing  to  suggest  the  scheme 
'   and  to  commend  it  to  your  favourable  considera- 
tion. 


THE  INFLUENCE  OF  PATENT  LAWS  UPON 
INDUSTRY. 

BY     WALTER    F.     REID,     F.I.C. 

(Chairman  of  the  Institute  of  Inventors.) 

At  this  critical  moment  in  our  history  it  is  well 
to  consider  whether  and  how  we  are  handicapped 
in  our  competition  with  other  countries  by  the 
laws  which  control  our  actions  and  our  industries. 
All  civilised  communities  have  found  it  necessary 
to  regulate  the  conduct  of  individuals  by  a  more 
or  less  complicated  system  of  regulations,  the 
main  point  of  which  should  be  that  isolated  units 
of  our  social  svstem  may  not  injure  the  community 
as  a  whole.  L'ntil  recently  we  prided  ourselves 
on  giving  more  freedom  to  the  individual  than 
other  nations,  man-*-  activities  carried  out  in  other 
countries  bv  the  State  being  here  left  to  individual 
effort.  In  "the  past,  individuaUsm  had  its  advan- 
tages :  but  speed  of  communication  and  rapidity 
of^transport   have   so   altered   the   conditions   of 
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iuteix'ourse  between  nations  that  ooUective  action 
must  be  substituted  for  individual  elToit.  if  we  are 
to  mjuntain  the  position  to  which  we  deem  our- 
selves entitled.  In  an  ideal  connuunity  it  might 
be  i>ossilile  to  arrauiie  the  division  of  labour  so 
that  each  would  perform  the  task  for  which  he 
was  titled.  IJy  "  laliour  "  1  do  not.  of  loiu'se, 
i-efer  to  the  nari-ow-minded,  horny-handed  \ariety  : 
b\it  to  every  activity  necessary  for  the  Rood  of 
all.  Failins;  such  Utopian  conditions  the  best 
alternative  seems  to  lie  for  the  commiiiiitv,  as 
repi-esented  by  the  State,  to  hold  the  balance 
fairly  between  the  various  classes  of  workers  so 
that  none  of  them  may  be  lian<licapiied  in  their 
etTorts  for  the  common  weal.  If  there  is  one  class 
of  workers  to  whom  humanity  in  general  is  most 
indebted,  it  is  the  inventor.  All  our  comforts,  our 
means  of  subsistence,  our  industrial  .ajipliances, 
oiu'  weapons  of  defence  have  been  at  one  time 
new  inventions.  Technical  education  really  con- 
sists in  transmitting:  to  the  possible  inventors  of 
the  future  the  inventions  of  the  past  and  present. 
Those  who  have  been  and  are  teachinsi  research 
work  ai-e  beginning  to  find  out  that  work  is  none 
the  less  scientific  when  it  has  a  definite  object  in 
\-iew  that  may  benefit  mankind. 

But  research,  although  an  important  step  in 
advance,  is  not  the  final  one.  Before  research  can 
be  of  \ise  the  inventor  must  intervene  and  apply 
the  results  to  some  existing  or  new  industry. 
The  researcher  may  hunself  be  an  inventor  ;  but 
this  is  t>y  no  means  alw.iys  the  case.  Perhaps 
the  majority  of  modern  inventions  are  more  or 
less  based  on  work  done  by  others  than  the 
inventor  who.se  name  becomes  kno^vn  in  connection 
with  the  subject.  It  has  been  truly  said  that  the 
inventor  is  born  and  cannot  be  evolved  by  any 
process  of  education  any  more  than  a  good  painter, 
musician,  or  author  can  be  pixiduced  hy  such 
means.  \Aliat  can  be  done,  however,  and  this  is 
where  technical  education  and  practical  experi- 
ence are  so  important,  is  to  teach  those  who  have 
the  inventive  faculty  what  others  have  previously 
done  or  are  doing,  so  that  a  valualile  gift  may  not 
be  wasted  in  the  duplication  of  work  already  done. 
In  patent  specifications  and  recently  in  the  records 
of  the  Institute  of  Inventors  there  are  numerous 
cases  where  dilTerent  people  have  evolved  the 
same  idea,  and  such  repetitions  ^rill  no  doubt 
continue  ;  but  they  may  be  diminished  by 
technical  training.  Again."  an  invention  may  be 
apparently  jierfect  and  yet,  when  put  to  the"  test 
of  experienie,  it  may  not  effect  the  purpose  in 
view.  Ericsson,  the  celebrated  inventor,  took  a 
house  infested  l)y  rats  and  evolved  a  rat-trap 
that  was  described  as  a  marvel  of  ingenuity,  but 
the  rats  would  not  go  near  it  and  the  inventor 
remarked  :  "  These  little  beasts  have  lirains 
altogether  too  big  for  their  heads."  \'ery  few 
inventors  are  endowed  with  the  business  faculty 
and.  from  the  natural  point  of  view,  this  is  an 
advantage.  Business  men  are  very  luimerous, 
good  inventors  very  scarce,  and,  if"  it  could  be 
done,  it  would  be  better  for  inventors  to  allow 
others  to  apply  their  inventions  an<l  themselves 
to  continue  the  use  of  the  faculty  with  which  they 
are  endowed.  The  "  instinct  of  contrivance,"  as 
it  has  been  called,  is  irrepressible,  and  very  few 
inventors  indeed  can  resist  spending  the  money 
gained  by  one  invention  on  some  new  one.  Edison 
spent  most  of  the  money  gained  in  electrical  work 
on  a  gigantic  scheme  for  the  utilisation  of  the 
magnetic  iron  ore  of  Xew  .Jersey.  When  it  failed, 
a  financial  friend  told  him  that  tlie  amount  spent 
was  £800,000  ;  and  EdLson  replied  :  "  Well,  it's 
all  gone,  but  wo  had  a  hell  of  a  good  time  spend- 
ing it." 

As  a  rule  the  inventor  receives  but  a  very  small 
fraction  of  the  wealth  which  he  is  instrumental  in 
creating.     The    popular    notion    that     inventors 


become  wealthy  monopolists  is  en"oneous.     Only 
4%   of   the  patents   taken   out   are   continued   to 
the    1-lth    year   and    only    52  "o    rem.ain    in    foree 
even    at    the    end    of    the    4th    year.     The    greal 
imdertakings     connectoil     with     such     names     as 
Punloji.    Welsli.ich.    Marconi.    Nobi-l.    and    many 
others  are  comliinatiims  of  shareholihMs.  suuii'  of 
whom  have  very  small  holdings,  and  their  success 
depends,    not   on   patents   which   nwy    have   long 
since  lapsed,   but  on  sound   commercial  manage- 
ment.    Inventors  have  inulinilitedly  <reated  great 
industries,   found   employment    for  many  millions 
of  workers,  ami  added  to  the  comfort  and  working; 
capacity  of  their  country.     But    what    does  that 
State  do  for  them  ?      In  retiu'n  for  an  cxorliitaut 
fee  the\'  are  granteil  a  patci^t  which,  contrary  to  a 
popvdar    belief,    is    not    a    monopoly    at    all,    luit 
merely  a  hcense  for  litigation.     The  Government 
having  se<-ured  his  money,  renders  the  inventor  no 
help  slvoidd  his  rights  lie  assailed  and  leaves  him 
to  iiglit  his  own  liattle  should  anyone  attempt  to 
rob  him  of  the  fruits  of  his  hibour.      In  view  of  tiio 
enonuous  advantages  accriung  to  that  country  in 
which  new  industries  are  originated  and  (h^velopcd, 
it   would    be   an   excellent   investment   of   public 
money  to  pay  all  a  patentee's  fees  and  expenses ; 
but  what  do  we  find  a  short-sighted  Ooveriuneiit 
dep.artment   doing  ?      A  tax  yielding  a  net  profit 
of  about  El  00.000  jier  annum  is  levied  on  inventors, 
and.  to  do  this,  a  st.afY  costing  last   year  CI  l5,tilH 
is    maintained.     The    total    .amount    paid    to    the 
Patent  Omce  last  year  in  fees  was  £275,000.     A 
large   portion   of   the   expenditure   is   incurred  in 
making     useless     searches     through     the    j)atent 
specifications  of  the  last  50  years,  a  search  whidi 
is  of  little  use  to  the  patentee  and  is  looked  \ipoii 
with  ridicule  by  cajiitalists  of  any  experience  in 
patents,     \\lien  we  consider  that  an  iiwentor  can 
derive  no  profit  from  a  patent  >mtil  it  has  been  at 
work   for   some   time   the   folly   and    hardship  of 
adding    to    his    difficulties    at    the    beginning   by 
heavv"    taxation    become    evident.     Patents   were 
fonnerly   issued   by   needy   .sovereigns   in  want  of 
money  :    are  we  now  much  better  oft  than  in  the 
days  of  the  Star  t'haml)cr  ? 

Truly  the  Patent  Office  is  one  of  the  greatest 
of  the  many  failures  of  the  Board  of  Trade  and 
British  inventors  can  have  no  chance  in  com- 
petition with  their  foreign  rivals  \intil  it  is  com- 
pletely re-organised.  Commercial  men  are  crying 
out  for  a  Ministry  of  Commerce  ;  luit  industrial 
and  technical  interests  are  even  more  concerned 
in  having  a  government  department  to  deal  with 
in  which  the  olTicials  are  not  incapacitated  h\' 
the  defects  of  their  education  and  liy  hidehouml 
official  habits  from  deaUng  intelligently  with  the 
pressing  needs  of  the  diiy.  | 

Some  of  the  most  useful  inventors  are  working  '■. 
men  whose  daily  occupation  makes  them  familiar 
with    processes    and    machinery.     From    the   ex- 
perience of  the  Institute  of  Inventors  I  have  no 
hesitation  in  s.aying  that  many  valuable  inventions 
are  lost  owiiig  to  the  lack  of  means  of  men  wliu 
are  thoroughly  familiarwiththeirsubjects,  but  wish 
to    protect    their    ideas    before    disclosing    them. 
.Some     short-sighted     employers     object    to  their 
workmen  de\eloping  new  ideas  ;    such  finns  soon 
lose  groimd  and  ultimately  succumb  to  the  rivahy  . 
of    others    who    keep    mor#    up    to    date.     Their 
workmen,    seeing    no    scope    for    their   inventive  | 
ability.    lea\-e    and    take    their    experience    and  i 
ability  with  them. 

The  present  war  has  shown  how  dependent  we 
are  upon  the  inventor,  even  for  our  national  \ 
existence.  It  is  a  war  of  w'its  as  much  as  of  men 
and  money.  aTid  \\ithout  the  hearty  co-operation 
of  chemical  experts  and  especially  of  (he  memhci'^ 
of  our  Society,  Great  Britain  might  have  I'ci'i  " 
a  very  serious  position.  Our  ollicials  had  hic  p 
thoroughly  warned,  but  the  majority  of  them  ftf 
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so  lacking  in  scientific  <and  technical  edxication, 
that  they  could  not  fully  realise  the  importance 
of  the  warnings  given.  SV'e  have  suffered  lieavily 
in  consequence  and  have  not  yet  fought  our  way 
out  of  tlie  inferior  position  in  wliich  we  found 
ourselves  at  the  outbreak  of  war.  As  one  of 
your  Representatives,  I  called  the  attention  of  the 
President  of  the  Board  of  Trade  to  the  serious 
position  we  were  in,  in  1906,  as  regards  explosives, 
and  some  action  was  taken  in  connection  with  the 
Patent  Law. 

When  the  war  is  over  an  industrial  contest  will 
begin  for  which  we  are  ill  prepared.  Our  present 
enemies  and  future  trade  rivals  found  a  most 
eflBcient  weapon  against  us  in  our  own  patent  law. 
Their  patents  are  now  being  carefully  nursed  and 

S refits  collected  for  them,  and  when  peace  is 
eclared  the  old  state  of  affairs  will  continue,  if 
we  do  not  stop  it.  In  my  opinion  the  whole 
management  of  the  Patent  Law  Office  should  be 
re-organised.  It  should  have  as  its  head  a  man 
of  the  highest  scientific  and  technical  training, 
preferably  one  with  some  knowledge  of  EngUsh 
words  and  their  meanings.  If  he  has  some 
experience  of  British  industiy  so  much  the  better. 
A  mere  university  training  is  quite  insufficient 
for  the  head  of  an  establishment  dealing  with 
complicated  technical  and  industrial  matters.- 
The  inventor  should  be  treated  s\'nipathetically 
and  not  merely  as  an  individual  from  wliom 
excessive  fees  are  to  be  extracted.  Practically 
the  only  advantage  which  the  patentee  derives 
from  the  Patent  Office  is  the  excellent  and  well- 
managed  reference  Libran.-,  the  best  of  its  kind 
with  which  I  am  acquainted.  Our  Society  is 
endeavoxiring  to  get  similar  libraries  established 
throughout  Great  Britain ;  they  would  be 
extremely  useful  to  inventors  and  technical  men 
generally.  Tliere  are  many  free  Ubraries  through- 
out Great  Britain,  but  most  of  them  seem  to  have 
become  purveyors  of  cheap  and  not  altogether 
healthy-minded  novels. 

If  we  assume  that  the  inventor  is  entitled  to 
have  his  ideas  protected,  the  question  next  arises. 
how  is  this  to  be  done  ?     In  the  first  instance,  he 
shoiild    be    consulted    when    alterations    in    the 
Patent    Law    are    being    made,    which    has    not 
hitherto    been    done.     Every    other    interest    has 
been  fully  represented  on  such  occasions,  but  not 
the  inventor  himself,   the  chief  party  concerned 
and  the   one  who   supplies   the   funds.     One   in- 
justice of  the  present  system  is  that  if  a  patentee 
does  not  pay  a  fee  on  a  given  date,  his  patent 
es.     Ail    inventor    may    he    deprived    of    the 
Tuits  of   years   of   labour,   perhaps   through   the 
:arelessness  of  an  agent.     Soon  after  the  outbreak 
>f  war.  the  Institute  of  Inventors  approached  the 
Board  of  Trade  asking  that  patentees  who.   on 
iccount  of  the  interruption  of  business  caused  by 
;he  outbreak    of   hostilities   and    the   consequent 
vction  of  the  Government,   should  be  unable  to 
)ay  their  renewal  fees,  might  have  the  payment 
iuspended  untU  the  conclusion  of  war.     Nothing 
vas  done  by   the  Board   of   Trade  ;     but  several 
echnical  societies  have  since  taken  action  in  the 
ame  direction,  nota,bly  the  Institution  of  Auto- 
aobile    Engineers,    which    passed    the    following 
esolution  : — "  That    in    view    of    the    conditions 
■rising    from    the    war,    precluding    very    many 
'atentees   from    deriving    any    benefit    from    the 
lonopoUes  granted  to  them,  the  Government  be 
espectfuUy    but    verv^    strongly    urged    to    grant 
*at«ntees   the    option    to    suspend    their    Letters 
'atent  untU  peace  is  declared." 
In   view    of    the    members    of    the    Society    of 
hemical  Industry  being  seriously  affected  by  the 
resent  state  of  "affairs,  our   Council  might"  weU 
ssociate  itself  with  the  action  taken  bv  similar 
odies.     The  Board  of  Trade  have  power  under 
le  Act  to  prolong  a  patent ;  but  what  is  wanted  is 


a   declaration   that  a  patent  may   be   suspended 
during  the  war. 

There  are  many  other  points  in  which  chemical 
industry  is  handicapped  by  the  existing  Patent 
Laws  ;  but  time  will  not  now  permit  of  reference 
to  them  all. 


THE   DISADVANTAGES   OF   THE   PRESENT 
PATENT    LAW. 

BY   W.    P.    THOMPSON. 

The  main  disadvantages  of  the  present  law  are 
first,  that  a  vast  number  of  patents  suffer  an 
untimely  death  through  the  heav-y  annual  taxes 
which  the  inventors  often  fuid  it  difficult  to  pay  ; 
secondly,  the  tremendous  law  costs  at  present 
necessary  in  fighting  patent  actions  ;  third,  the 
unsatisfactory  way  of  assessing  costs  and  damages 
in  these  actions  ;  fourth,  the  opening  left  to  fraud, 
and  useless  expense,  caused  by  our  system  of 
provisional  protection  ;  fifth,  the  uselessness  and, 
indeed,  pernicious  nature  of  the  compulsory 
working  laws  as  at  present  existing  ;  sixth,  the 
shortness  of  the  duration  of  patents ;  and  seventh, 
a  patent,  other  than  a  convention  patent,  cannot 
be  taken  out  by  the  assignee. 

First. — The  Artnual  Taxes. 
This,  of  course,  is  only  a  very  small  thing  to 
wealthy  chemical  manufacturers,  but  to  poor 
inventors  it  is  a  verv'  serious  matter.  In  18S3 
when  the  taxes  on  applications  were  lowered  to 
about  one-fifth  of  their  previous  amount,  leaving 
the  annual  taxes  the  same,  the  net  income  of  the 
Patent  Office  was  only  very  slightly  reduced, 
and  I  am  firmly  convinced,  from  my  own 
experience,  that  if  the  annual  taxes  were 
reduced  to  say  £1  a  year,  the  loss  to  the  Govern- 
ment would  be  infinitesimal,  if  any.  I  say  this 
from  the  fact,  that  every  year  I  meet  with  a  vast 
number  of  cases  of  men  who  have  not  brought 
their  inventions  into  a  thoroughly  satisfactory 
condition  of  profitable  working,  and  they  prefer 
to  abandon  the  patent  sooner  than  pay  these  taxes 
(though  believing  that  their  patents  are  still 
valuable),  but  they  would  have  paid  the  tax, 
if  it  had  been  only  £1.  The  result  is  the  invention, 
not  having  been  brought  to  a  financial  success,  is 
dropped,  and  it  is  no  longer  to  the  interest  of 
anyone  to  take  it  up.  These  dropped  patents 
are  a  rock  on  which  many  valuable  inventions 
by  other  parties  have  been  \\Tecked,  as  the 
examiners,  of  course,  refiise  am^  claim  which  may 
appear  in  these  patents,  even  though  the  abandoned 
patent  may  not  be  strictly  workable  in  the  form 
in  which  it  has  been  fUed. 

Second. — Cost  of  Patent  Actions. 

The  tremendous  costs  of  EngUsh  courts  are 
proverbial,  and  patent  cases  are  more  costly  than 
others,  owing  to  our  Judges,  and  very  frequently  the 
lawvers  also,  having  verv'  Utile  acquaintance  with 
science.  The  difference,  indeed,  between  the  cost 
of  German  patent  law,  and  of  English  is  extra- 
ordinary. 5Iy  firm  has  taken  patent  cases  to 
the  highest  court  of  appeal  in  Germany,  against 
Krupp  of  Essen,  the  Associated  Glass  Manu- 
facturers of  Germany,  Siemens  <t  Halske,  Deutsche 
Rheinische  Eisenwerke  and  numerous  others, 
and  in  nearly  every  instance  (in  these  four  men- 
tioned cases  especially)  we  won  against  German 
subjects,  and  the  costs  granted  were  so  liberal  that 
our  net  agents'  and  lawyer's  bUl  hardly  amounted 
to  £1.5  in  any  case,  and  in  several  instances  we  never 
received  the  bill  from  my  lawyers  at  all,  they 
being  satisfied  with  taxed  costs.  On  the  other 
hand,  in  the  one  or  two  cases  which  we  have  lost, 
we  have  been  astonished  at  the  very  smaU  amount 
of  costs  incurred  even  in  fighting  to  the  Supreme 
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Court  of  Appeal,  nothing  approachiii):  what  they 
woiild  have  cost  in  Knglauil.  while  at  the  same 
time  the  ileoisioiis  were  mcxiels  of  scientific 
acoura*y.  a  strikins;  contrast  to  the  decision  in 
numerous  coxirt.s  that  we  have  taken  cases  to  in 
Great  Britain.  Take,  for  instance,  the  case 
a»rainst  Krupp.  Tlie  five  juilccs  who  finally 
deciileil  the  question  were  a  lawyer,  a  metallurgist, 
a  chemist,  and  two  other  highly  scientific  men. 
Part  of  the  attack  of  Krupp  was  "  that  the  inven- 
tion, as  set  forth  ii\  the  patent,  was  unworkable." 
We  stated  that  it  was  being  carried  on  on  a  large 
manufacturing  scale  in  England,  and  if  they  would 
appoint  a  commission  to  take  evidence  there,  we 
couUl  easily  prove  it.  The  court  at  once  appointed 
the  metalUirgical  judge  to  go  acros."!  to  England,  and 
each  of  the  parties  was  invited  to  appoint  an 
expert  to  go  with  hin\  or  meet  him  there.  The 
Judtre  examined  the  works  minutely,  with  a  copy 
of  the  patent  specification  in  hLs  hand,  cross- 
examined  the  employees,  etc.,  in  presence  of 
Krvipp's  expert  and  the  patent<?e.  and  asked  these 
to  say  an>-thing  further  that  they  wished.  He 
came  hack  and  at  once  informed  the  court  that 
it  was  being  largely  worked  in  England  exactly  as 
it  was  in  the  patent,  and  therefore  that  that  ground 
of  Krupp's  attack  failed.  Fancy  an  English 
judge   doing   this  ! 

Now  in  Liverpool,  the  cotton  brokers  or  a  long 
time  groaned  under  the  heavy  law  costs  which  were 
incurred  in  their  litigations,  and  finally  they  entered 
into  a  combination  whereby  in  all  cases  they  had 
to  refer  their  trade  disputes  to  an  arbitration 
Court  of  their  own.  and  there  is  probably  not  a 
single  cotton  broker  in  Great  Britain  that  would 
like  to  go  back  to  the  old  arrangement.  It  is 
very  rarely  that  these  actions  cost  more  than  £5, 
whereas,  fought  out  in  a  Court  of  Law,  they  would 
prot)ably  cost  hundreds. 

Now  if  vour  new  organisation  can  .act  on  this 
plan  or  the  Chemists  in  the  British  Isles  would 
combine  together  to  put  all  their  patent  cases  to 
arl)itration  of  a  special  Court  of  their  own,  in  a 
similar  way.  that  Court  being  empowered  to  call 
in  an  expert  as  an  asse.ssor.  and  one  neutral  lawyer 
or  patent  agent,  if  thought  advisaljle,  each  side 
being  only  allowed  to  bring  evidence  of  fact,  and 
one  single  advocate,  a  chemist,  lawyer,  or  patent 
agent,  the  cost  would  be  found  to  be  trifling,  and 
the  chances  of  a  rightful  decision  enormously 
increased.  In  the  German  Court  of  Appeal  in 
patent  cases,  they  pick  from  among  their  body 
(according  to  my  experience)  one  lawyer,  and  four 
scientific  men.  more  or  less  acquainted  with  that 
particular  line  of  science,  with  power  to  call  in  an 
assessor.  Neither  side  Ls  allowed  to  call  scientific 
experts,  qua  experts.  The  Court  does  this  if 
necessarv.  The  result  Is  that  law  actions  there 
cost  much  less  in  .shillings  than  in  England  they 
do  in  pounds,  and  the  decisions  are  much  more 
satLsfactorv'.  In  Germany  an  ordinarv  court 
has  no  power  to  jvidge  in  a  case  of  infringe- 
ment op  validity  of  a  patent — the  matter  must 
be  brought  before  the  Patent  Office  Court,  and 
froni  that,  on  appeal,  to  the  Supreme  Court  of  the 
Patent  Office. 

Third. — Asaesain'j  cosls  and  damages. 
In  an  action  in  Great  Britain,  the  patentee  can 
either  apply  for  damages  assessed  on  the  amount 
of  prf)fit  which  he  can  prove  he  would  have  made 
if  he  had  manufactured  the  infringing  articles 
himself,  or  the  profit  which  the  infringer  him.solf  has 
made  on  the  transactions.  In  either  of  the.se  cases 
ho  has  very  formidable  difficulties  to  contend  with. 
If  he  chooses  to  take  the  profit  which  the  in- 
fringer has  made,  the  infringer  contrives  to  lessen 
the  amount  of  profits  by  an  immense  bill  for 
experiments,  for  works  charges,  oversight,  travel- 
ling, advertisements,  etc..  and  the  costs  of  proving 
this  are  often  greater  than  the  costs  of  the  trial 


in  the  first  instance.  I  have  known  of  one  case 
which  took  ten  years  before  the  assessment  was 
finally  completed,  and  it  ruined  the  winning  party. 
If,  on  the  contrary,  the  inventor  applies  for 
the  damages  to  be  assessed  according  to  the 
profits  which  ho  would  have  made  on  the  proved 
infringonients,  he  has  enormoxis  difticulty,  first  in 
ascertaining  the  particulars  of  these  infringements, 
and  secondly,  in  proving  that  he  would  have 
got  each  order  if  the  infringer  had  not  taken  it. 
On  one  occasion  where  the  House  of  Lords 
decreed  damages  in  a  case  in  which  I  was  engaged, 
and  in  which  we  elected  to  take  the  profits  which 
we  would  have  made  out  of  the  infringements, 
there  was,  we  were  satisfied,  more  than  £25,000 
profit  made.  We  finally  conipromised  for  £5000, 
finiling  it  impossiljle  to'  get  hold  of  many  of  the 
customers  of  the  infringer,  and  of  getting 
other  customers  to  admit  that  they  woidd  have 
given  us  the  order.  In  several  foreign  countries 
there  is  none  of  this  trouljle,  as  the  infringer  has  to 
pay  the  value  of  the  infringing  articles,  or  in  some 
instances  two  or  three  times  this  amount.  If 
some  simple  arrangement  of  this  nature  could  be 
enacted,  a  vast  amount  of  legal  fees  and 
other  expenses  and  also  of  actual  fraud  wo\Ud  be 
obviated.  At  present,  but  for  the  extravagant 
costs  of  patent  actions,  it  would  always  he  at  least 
equally  advantageous  to  risk  an  infringement 
action  as  to  pay  royalties. 

Fourth. — Provisional  -protection. 

Except  in  Great  Britain  and  some  of  her 
Colonies,  there  is  no  country  who  has  adopted  our 
system  of  provisional  protection,  and  even  some 
veho  had  adopted  it,  afterwards  abandoned  it.  In 
all  the  rest  of  the  world  a  complete  specification 
is  filed  at  start,  but  in  nearly  all  the  principal 
countries  additional  improvements  can  be  added 
in  a  separate  application,  to  date  as  of  the  date 
of  such  application,  but  to  be  covered  by  the 
patent. 

Pro\'isional  protection  has  been  productive  of  a 
very  large  amount  of  fraud,  notwithstanding  the 
efforts  of  the  Patent  Office,  who  have  become 
extremely  careful  in  this  matter,  and  of  patent 
agents,  to  prevent  it,  and  the  only  advantages 
(if  advantages  there  be)  in  this  provisional  pro- 
tection system  are  two  :  1st,  that  it  gives  the 
patent  agents  and  the  lawyers  a  large  amount  of 
work,  and  an  opportunity  of  extracting  fees ; 
and  2nd,  that  a  schemer  who  has  thought  of  an 
idea  but  not  developed  his  invention  can  apply 
for  provisional  protection,  and  so  get  six  months 
(formerly  nine)  during  which  he  can  work  it  out, 
or.  if  it  be  in  a  rather  favourite  field  of  invention, 
find  in  the  meantime  what  other  people  are  doing, 
ignorant  of  his  ijrotection,  and  then  cover  these 
other  men's  inventions  in  his  complete.  I  "ill 
give  two  illustrations.  An  inventor  came  to  our 
firm,  and  asked  us  to  enter  a  provisional  specifica- 
tion of  his  own  drawing  tip,  in  which  the  member  of 
our  firm,  who  took  it  in  hand,  coul<l  hardly  under- 
stand a  single  sentence.  He,  however,  did  not 
like  to  take  the  responsibility  of  refusal,  so  filed 
the  appUcation.  The  Patent  Office  promptly  re- 
jected it,  saying  it  was  all  rubbish,  and  he  mu.st  file 
a  proper  specification.  At  that  time  there  were 
nine  months  provisional  protection  during  which 
he  could  do  this.  At  the  end  of  about  eight  months 
he  brought  a  thoroughly  satisfactory  specification, 
and  it  was  allowed  as  of  the  original  date,  and  a 
week  or  so  afterwards  brought  some  excellent 
drawings  and  a  complete  specification  minutely 
describing  the  invention.  Now  it  so  happened 
that  at  the  time  he  first  called  on  us,  we  had  m 
our  oirice  an  invention  of  Mr.  Edison,  the  Anierican 
inventor,  the  drawings  and  specification  bemg  "II 
made  out  readv  for  filing  on  the  day  of  i.s.'iue  of  the 
American  specification  (for  at  that  time  to  file  it  on 
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that  particular  day  was  vei-y  important).  Mr. 
Edisoti  ha<l  let  it  be  generally  known  that  he  had  a 
very  valuable  invention  for  a  piven  purpose,  but  did 
not  give  details  to  the  public — only  described 
what  it  would  do.  Our  client,  therefore,  had 
drawn  up  this  bogus  specification,  embracing 
every  word  descriptive  of  the  invention,  «hich 
Mr.  Kdison  had  published,  and  if  it  had  not 
been  that  he  had  accidentally  come  to  EtUson's 
own  patent  agent,  who  recognised  the  drawings, 
he  would  have  obtained  the  prior  rights  to  Edison's 
invention.  As  it  was,  we  refused  to  complete  the 
patent,  or  to  give  up  the  specification  and  draw- 
ings, but  sent  the  whole  account  to  the  Patent 
Ollice  with  full  particulars.  The  Patent  Ollice 
absolutely  refused  to  allow  this  man  to  have 
a  patent.  On  another  occa.sion  a  patentee 
brought  me  an  invention  which  looked  very  good, 
I  but  was  too  complicated.  Near  the  end  of  the 
periotl  of  provisional  protection  he  brought  a  very 
great  improvement  on  it,  and  asked  whether  I 
could  complete  the  patent  on  tliis  improvement, 
instead  of  on  the  original  design.  On  examining 
I  the  provisional  specification,  1  found  I  had  so 
'  generally  worded  it,  and  had  put  so  many  sugges- 
j  uons  in  it,  that  it  practically  covered  the  new 
I  invention  about  as  weU  as  it  did  the  old,  and  I 
obtained  a  patent  for  him  on  the  new  invention. 
He  then  came  to  me  and  \^Tshed  me  to  oppose 
another  man's  patent,  on  the  ground  that  it  had 
been  previously  patented  by  liimself  in  the  afore- 
said specification.  I  opposed  this  other  man's 
patent,  and  got  it  refused.  Afterwards  indubitable 
evidence  was  obtained,  that  my  cheut  had  not 
invcnte<l  it  at  all,  but  had  stolen  the  invention 
from  the  other,  who  had  published  his  invention  a 
little  before  my  chent  completed  hLs,  and  before  he 
came  to  me  with  the  new  invention.  Nothing, 
however,  resulted,  as  the  rightful  inventor  did  not 
care  to  go  to  the  expense  and  danger  of  a  suit- 
at-law.  Had  the  first  patentee,  in  either  of 
these  cases,  been  obhged  to  file  a  complete  specifica- 
tion at  start,  as  he  would  have  had  to  do 
in  any  other  country  but  a  British  one,  the  fraud 
would  have  been  an  impossible  one. 

Fijih. — Compulsory  licences. 

By  the  Act  of  1883,  any  interested  person  could 

go  before  the  Board  of  Trade,  and  on  showing  a 

•prima   facie   case    that    a   patent   had    not    been 

worked  in  this  country  during  the  previous  three 

years  as  much  as  it  had  been  worked  abroad,  the 

Board  of  Trade  would  call  upon  the  patentee  to 

make  his   defence.     A   day   would   be   set   apart 

for  hearing  the  parties,  when  the  Board  of  Trade 

could  decide  whether  a  licence  should  be  grant^ed, 

9r   not.     This    was    a    very    cheap,    simple,    and 

satisfactory  procedure,  but  \infortunately  it  had 

She  very  great  defect  of  not  putting  money  into 

die  lawyers'   pockets  ;    in  fact,   in   one  or   more 

)f  the  first  and  only  cases  that;  were  tried  under 

;his  clause,   no  lawyer  was   engaged,   or   at   any 

■ate  only  on  one  side.     Accordingly  a  law   "  for 

simplifying       and       cheapening       the       process  " 

vas  passed,   namely,   the  applicant  had   first   to 

irove  the  matter  before  the  Board  of  Trade,  and 

hen  with   the  latter's   consent   bring   an   action 

)efore  the  Privy  Council  (about  the  most  expensive 

^ourt  in  England).     So  expensive  was  this  pro- 

edure,  that  no  case  was  decided  under  it,  and 

he  present  working  clauses  are  a  slight  modification 

'f  tJiis  act,  which  also  have  fortunately  proved 

•ractically  unworkable.     I  say  "  fortunately,"  as 

iwd  they  been  carried  out  as  anticipated  by  their 

uthor,  a  man  would    have    had    practically   to 

jiecide  whether  he  would  have  an  English  patent 

nthout  rights  abroad  or  no   rights  in  Eneland. 

"ortunately      a      decision     of      Judge      Parker, 

|hnost  straining  the  law,  saved  the  situation,  as 

ve  different  countries  were  passing  or  had  passed 


retaliatory  measures.  This  Act  was  passed  at 
the  instigation  of  the  Manchester  Chamber  of 
Commerce,  of  wliich  Ivan  Levinstein  was  chairman. 
Previously  many  "  working  "  Acts,  as  they  were 
called,  had  been  passed  in  other  countries  but 
had  sunk  into  desuetude  as  impracticable.  If 
Vi'as  sutTicieiit  in  most  countries  if  the  inventors 
worked  them  at  all,  and  in  one  or  two  oidy  suffi- 
ciently to  fulfil  the  reasonable  demands  of  the 
country. 

At  the  time  when  these  Acts  were  passed,  there 
were  two  working  laws  in  existence  in  other 
countries,  which  hail  given  satisfaction.  The  first 
was  the  .Swedish  one,  by  which  if  any  interested 
party  proved  to  the  Patent  Office,  that  any  patent 
three  or  more  yeai-s  after  grant  was  not  being 
worked  sufficiently  to  satisfy  the  reasonable 
demands  of  the  country,  he  and  the  inventor  were 
heard  by  the  Patent  Office  (or  by  the  Court  after 
1902),  and  such  authority  could  oblige  the  patentee 
to  grant  the  apphcant  a  compulsory  licence. 
This  was  an  exceedingly  cheap  pi-ocedure,  and 
has  ever  since  the  day  "it  became  law,  namely, 
16th  Jlay,  1884,  given  general  satisfaction. 
The  other  Act  was  the  present  Canadian  Act,  by 
which  the  applicant  has  the  option  of  either  working 
the  invention  in  the  realm  sufficient  to  supply  the 
demands  of  the  country,  within  two  years  of  grant 
of  the  patent,  or  within  six  months  of  grant  of 
putting  his  patent  imder  the  Compulsory  Licence 
Clause,  whereby  any  person  applying  to  the  Patent 
.Office,  giving  him  fuU  notice,  and  satisfactorily 
proving  that  the  invention  was  not  sufficiently  at 
work  and  that  he  was  a  suitable  party,  could  be 
granted  a  compulsory  Ucence  on  such  terms 
as  the  Patent  Office  saw  fit,  the  royalty  of  course 
to  be  paid  to  the  inventor,  who  was  fully  heard. 
The  procedure  in  both  instances  is  remarkably 
cheap.  In  both  these  procedures  (Acts)  there  is 
an  appeal  on  points  of  law,  but  they  have  the  defect 
of  the  English  Act  of  1883,  that  they  bring  Uttle 
or  no  fees  to  legal  practitioners. 

Sixth. — Duration  of  Patent. 

Great  Britain  has,  with  the  exception  of  a  few 
smaller  countries,  the  shortest  dm-ation  of  patents 
of  any  country,  and  the  tendency  in  new  laws 
abroad  is  to  extend  the  time  rather  than  lessen  it. 

The  United  States  grants  patents  for  17  years, 
and  without  anv  annual  taxes,  and  there  is  a 
project  of  law  before  the  legislature,  to  extend  the 
duration.  Belgium  grants  them  for  20  years. 
Most  other  coxmtries  grant  them  for  at  least  15. 
It  is  founi  continually  that  the  patent  is  just 
beginning  to  pav  well  near  the  end  of  the  14  years, 
and  in  Great  B'ritaln  we  have  a  costly  procedure 
for  extending  the  hfe  of  a  patent  usually  for  three 
to  seven  years.  If  the  patents  were  granted  for 
20  years,  as  in  Belgium  and  the  United  States, 
there  would  be  no  need  tor  this  procedure,  but  in 
that  case  again,  a  great  field  for  law  charges  would 

be  cut  off  !  i     .       t  ■ 

Another  valuable  improvement  in  force  la 
nearly  aU  countries  would  be  to  allow  assignees  of 
patents  to  apply  for  patents.  We  can  do  this  in 
the  case  of  convention  patents. 

And  now  a  few  words  on  the  temporary  rules 
during  the  war.  My  firm  has  apphed  for  com- 
pulsory Ucences  for  many  patents  of  AUen  Enemies, 
and  in  everv  case  in  Great  Britain,  m  India,  and 
in  AustraUa,  where  they  have  the  same  law, 
they  have  been  aUowed  on  fair  terms,  and  Mr. 
Kunciman  and  the  Board  of  Trade  have  repeatedly 
intimated  that  it  is  their  intention  to  continue 
these  Ucences  for  the  duration  of  the  patents,  but 
these  Ucences  are  theoretically  liable  at  any  tune, 
even  durin<'  the  war,  to  be  revised  or  ^rescinded 
Osgood  cTuse,  but  I  am  stiU  confident  that  th^e 
Ucences  wiU  continue  to  the  termmation  of  the 
respective  patents. 

d2 
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DiscrssioN. 

The  President  expressed  some  doubt  as  to 
the  authority  of  an  oftlcial  to  give  a  verbal 
assurance  to  lioeui-ees  in  re>jai-d  to  tlu»  period  of 
their  hcem-es.  It  would  have  been  more  satis- 
factory liad  some  oflicial  intimation  been  given 
through  pubhc  channels.  He  was  interested 
in  the  suggestion  made  by  Mr.  Goidon.  which  on 
the  face  of  it  had  the  great  advantage  of  extreme 
simphcity — that  was.  that  instead  of  granting 
monopolies  we  should  grant  the  power  t<i  issue 
licence*.  The  question  of  licences  would  then 
become  a  matter  of  negotiation,  and,  as  Mr. 
Gordon  suggested,  the  machinery  involved  for 
applying  for  injunctions  would  be  brought  into 
use.  In  commercial  matt^^i-s  Arbitration  Courts 
had  very  largely  taken  the  place  of  appeals 
to  Courts  of  ijaw.  and  with  verv  great  success. 
The  new  As.sociation  of  Chemical  Manufacturers 
included  in  its  articles  the  pix>vision  that  it 
might  have  the  power  to  act  as  arbitrator 
or  to  appoint  arbiti-ators. 

Mr.  A.  G.  Bloxam  s.<iid  that  our  Patent  Law 
came  into  operation  under  an  Act  of  James  I., 
dated  1623.  and  we  had  never  got  away  from  that 
Act.  That  was,  he  thought,  one  reason  why  the 
Patent  I^w  at  present  was  a  source  of  dissatis- 
faction to  chemical  manufacturers.  One  clause 
in  the  Act  of  1623  whidi  was  still  on  the  Statute 
Book  allowed  the  King  to  exempt  from  the 
iniquitous  practice  of  granting  monopolies,  mon-  • 
opolies  granted  for  14  yeai-s  for  new  mannei's  of 
manxifacture.  In  those  days  it  had  been  very 
difficult  to  establish  a  new  manner  of  manufacture, 
and  from  the  cases  which  had  been  published  it 
wcmld  appear  that  the  establishment  of  a  new 
manner  of  manufacture  then  had  consisted  not 
in  apph-ing  an  invention  made  in  this  country, 
but  in  going  abroad  to  acquire  knowledge  of  what 
others  were  doing,  and  applying  that  knowledge 
over  here.  He  submitted  that  we  shoidd  regard 
the  patent  system  not  only  from  the  point  of  view 
of  its  being  advantageous  to  the  invent-or  in 
enabUng  him  to  start  a  new  industry,  but  from 
the  point  of  view  of  the  public.  The  alternative 
to  a  patent  system  must  be  secret  working.  The 
Patent  Law  persuaded  a  man  to  part  with  his 
secret  and  did  away  with  the  trouble  which  always 
occurred  from  secret  working.  He  had  been 
asked  recently  what  would  have  been  our  position 
if  the  Salvarsan  patent  had  never  been  i^ublished. 
It  miglit  have  been  difficult  to  determine  the 
constitution  of  .Salvarsan  by  mere  analysis. 
It  was  conimonly  stated  that  a  patent  specification 
did  not  disclose  the  invention.  He  did  not  think 
that  was  quite  just.  It  was  exceedingly  difficult 
to  write  a  specification  in  any  case,  and  it  was 
Almost  impossiV)le  to  compel  or  even  to  ask  the 
inventor  to  put  in  everything  that  must  be  done  to 
ensure  the  best  result.  Although  there  were 
probablj-  cases  in  which  the  specification  was  not 
fairly  dra%vn.  he  thought  that  those  cases  were  far 
from  being  in  the  majority.  Taking  the  view  that 
the  real  basis  of  the  Patent  Law  was  the  pubhcation 
of  inventions,  there  was  considerable  leason  in 
the  injunction,  for  it  seemed  common  ju.stice 
that  the  inventor  .shf)uld  remain  under  the  same 
advantage  which  he  would  have  if  he  were  to 
work  secretly,  and  that  advantage  was  a  monopoly. 
and  not  merely  a  license  to  grant  licenses  to  others. 
Mr.  Gordon  did  not,  he  thought,  favour  compuLsory 
licenc^  in  general,  but  only  as  an  alternative  to 
the  injunction,  and  one  of  hLs  reasons  w.-is  that  in 
the  past  the  application  for  a  compulsory  licence 
had  been  an  intricate  and  costly  operation.  Within 
the  past  few  years  it  had  been  found  po.ssible  even 
in  disputed  cases  for  the  Comptroller  to  (-onstitute 
a  satisfactory  Court  of  first  instance.  He  did  not, 
of  course,  suggest  that  he  shfiuld  be  the  final  Court. 


Dr.  A.   Ree  sjvid.  looking  at  the  case  from  the 
pouit  of  view  not  only  of  chemical  industry  but  of 
the  pid>Uc  in  general,   it   seemed   to   him"  that  a 
patent  was  granted  to  an  inventor  not  only  for  the 
benefit  of  the  inventor  but  (juite  as  much  for  the 
benefit  of  the  Slate.     That  had  been  the  original 
intention  of   the   Act.      He   thought   we   had   not 
sufficiently  considered   the  interests  of   the  State 
in  this  matter,  and  it  was  the  interi>sts  of  the  State 
more  particularly,  he  thought,  that  had  actuated 
the  ^lanchester  Chamber  of  Conimerce  when  33  or 
3-i  ycai-s  ago  they  had  begun  their  agitation  with 
regard  to  tlie  reform  of  the  patent  law.     At  first 
it  was  pi-oposed  that  the  procedure  in  regai-d  to  the 
granting  of  compulsory  licence  should  be  altered, 
and  there  were  one  or  two  Acts — the  last  one  in 
1902 — which  had  given  what  seemed  at  the  time 
to  be  benctits  and  adv.antagos  that  might  accrui 
to   the   British    manufacturer  and    to    the    State. 
Unfortiuiately,   legislation   carried   in   those  days 
proposed  procedure  which  was  so  con\plicated  and 
so  costly  that  he  believed  that  during  a  period 
of  something  like  20  years  up  to  llllH.  only  one 
application    for   a    compulsory    licence    had    l)eeii 
brought  into  the  courts,  and  that  was  the  case  ol 
Mr.  Levinstein,  who  had  brought  an  action  for  the 
granting   of  the    compulsory  licence,    which    had 
proved   to    be  very  costly.     It  had   been  felt  by 
the    Manchester   Chamber   of    Commerce   that  it 
was  very  unfair  and  unreasonable  that  the  inventor 
should  be  put  to  great  expense  before  he  could 
obtain  a  compulsory  licence,  and  it  had  been  partly 
with  the  view  of  altering  that  that  the  Manchester 
Chamber  of   Commerce  had   begun  an  agitation 
in   favour   of    compulsory   working.     Compulsorj' 
working,  he  beheved.  obt^ahied  in  practically  every 
industrial  country  of  the  world,  with  the  pos.sible 
exception  of  the  United  States,  where  high  duties 
rendered  it  unnecessary.      There  had   been  very 
strong  opposition  on  the  part  of  the  patent  agents. 
He  believed  that  one  great  reason  for  that   wa.s 
that  a  much  lai-ger  number  of  important  patents 
were  taken  in  this  country  in  respect  of  chemical 
inventions  by  German  firms  than  by  English  ftnns. 
Naturally  these  foreign  fli-ms  considered  that  it 
was  directly  opposed  to  their  interests  that  com- 
pulsory  working   should   be  introduced  into  tliis 
countiy  whereliy  they  had  to  manufactuie  in  tlii> 
country    m    return    for    the    protection    of    thcii 
invention   for   fourteen   years.     It   was   not  until 
about    l!>0t5    or    1907    that    they   had    succeeded 
(thanks   to   the   quick    perception   of   Mr.   Lloyd 
George)  in  gettmg  the  legislature  to  reaU.se  tht 

gosition  in  regard  to  foreign  patents.  Mr.  Uoyd 
eorge  had  said  "  A  paletit  is  a  monopoly  grantee 
bji  the  State  for  adequate  consideration  and  tin 
State  is  entitled  to  see  that  the  adequate  eonsider 
ation  is  given.  It  is  a  very  valuable  asset  whici 
the  community  gives  in  return  for  something  i 
e.rpects,  and  it  is  entitled  to  say  that  if  it  has  not  gt 
its  share  of  the  bargain  it  icill  revoke  the  wholi 
of  the  monopoly  which  it  has  conferred."  ITw' 
was  practically  wh.T.t  .Section  27  of  the  Paten' 
Act  of  1907  "effecteil.  The  Mei'sey  Chemica 
Works  and  othei-s  had  been  started  in  order  t< 
carry  out  the  provisions  of  the  compulsory  workiiii 
clauses  of  the  1907  Act.  and  in  several  case-t,  a 
aU  events,  actual  manxifacturing  had  been  com 
menced.  He  mentioned  .is  an  instance  the  case  o 
indigo.  The  indigo  used  in  this  country  up  to  tli 
beginning  of  the  war  and  for  some  months  aftci 
wards  had  been  almost  exclusively,  if  not  ex 
clusively,  produced  in  this  (country,  at  the  worlf 
erf  the  concern  which  to  all  intents  and  purpow^ 
was  the  German  fiim  of  Moister.  Lucius,  un, 
Briiiung.  The  remarks  he  had  made  on  th 
previous  dav  were  more  particularly  in  referenr 
to  the  fact  that  Mr.  Thompson  had  been  in  tli 
past  and  was  apparently  even  to-day  in  f*^"^ 
of  compulsory  licences  and  strongly  opposed  t 
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compulsory  working.    He  thought  that  the  question 
of   wheUier    compulsory    licences    or    compulsory 
working  was  the  bc.«t  in  the  interests  of  the  country 
had  been  thorouglily  thrashed  out  during  the  last 
8  or  9  years,  and  he  believed  that  the  itommunity 
generally,   including   not  only   business  men  and 
manufacturers,  l)ut  also  the  great  body  of  working 
men,    realised    that    compulsory    working    woidd 
mean  the  bringing  of  industries  <o  this  country 
and  the  employment  of  labour  in  a  large  way.     If 
we  were  going  to  adhere  to  or  return  to  compulsory 
licences — and  we  had  practically  returned  to-day 
to  compulsory   licensing^all   that   was  generally 
obtained  was  the  paper  on  which  the  invention 
was  described.     Most  of  those  who  had  had  any 
experience  during  the  last  year  or  two  with  regard 
to  patent  specifications,   especially  those  dealing 
with    dyestuffs    and    the    intermediate    products 
for  their   manufacture,    had    realised    that   there 
must  be  something  radically  wrong  in  the  way 
those  specifications  were  allowed  to  be  drawn  up. 
The  large   German   chemical   manufacturers   em- 
ployed  the   greatest   skill   so   to   draw   up   these 
specifications  that  the  most  expert  in  this  country 
were   often   unable    to    carry    out    the   invention 
I  even    on    a    laboratory    scale.     Every    inventor 
naturally  felt  that  he  wanted  to  give  away  as  little 
of  his  invention  as  possible,  but  if  we  were  going 
I  to   grant    the    greatest   possible   monopoly    to    a 
I  foreigner    he    should    do    something    in    return. 
I  How  many  of  the  important  German  patents  had 
j  actually  been  worked  on  a  commercial  scale  in  this 
1  country  for  the  last  20  or  30  years?     Very  few 
(indeed.     The  case  of  indigo  was  an  exceptional 
i  instance,  where  the  firm  had  not  only  carried  out 
i  their  legal  obhgations  bxit  had  also  observed  the 
spirit  of   the   Law.     Their    directors   must   have 
come  to  the  conclusion  that  it  was  reasonable  for 
bhem  to  do  something  for  the  State  that  granted 
so  great   a   monopoly.     That   was,    however,    an 
isolated  instance.     As  a  rule  it  took  several  years 
jefore   an    invention    was    worked    out    to    such 
jerfection  that  it  could  be  said  to  be  a  success. 
tf  for  14  years  we  gave  the  foreign  inventor  per- 
nission  to  carry  out  his  invention  abroad  only,  and 
lothereatalljhe  thereby  practically  always  secured 
i  permanent  monopoly."    The  compulsorj-  working 
jihat  was  provided  for  in  Section  27  of  the  1907 
IVct  would  have  met  the  difficulties  of  the  case, 
■nd  it  was   most  unfortunate   that   Mr.    Justice 
'arker — now  Lord  Parker — shoidd  have  given  a 
lecision  in    1909   in  a   case   with   regard   to   the 
evocation    of    patents,    which    resulted    in    the 
^mulling  of  that  Section  27  of  the  1907  Act  so 
ar  as  its  useful  purposes  were  concerned.     Lord 
'arker  had  practically   decided  that  before  any 
pplicant  could  obtain  a  revocation  of  patent  on 
he  plea  that  it  was  not  worked  in  this  country,  he 
lust  prove  to  the  .satisfaction  of  the  Court  that  the 
ivention  was  not  worked  on  an  adequate  scale  in 
bis  countn.'.  It  was  impossible  to  get  s\ich  proof  by 
nybody  who  wanted  to  work  the  patent  unless  he 
hose  to  go  about  it  in  a  very  disreputable  manner. 
'ow.  Lord  Parker's  main  plea  in  that  case  was,  he 
dieved,  that  it  was  unfair  that  the  man  whom 
Du  attacked   should    be    called    upon    to    prove 
our  case  ;  that  it  was  contrary  to  the  principles  of 
16  law  of  this  coimtrv-.     There  were  many  cases, 
>me  of  which  Dr.   R^e  instanced,   in  which  an 
>plirant  could  caU  upon  the  person  against  whom 
;  was  proceeding  to  prove  that  he  was  or  was  not 
'>ing  what  was  alleged.     In  Jime,  1914,  a  deputa- 
5n  of  the  Association  of  Chambers  of  Commerce 
|kd  waited  on  the  President  of  the  Board  of  Trade, 
|ith  a  view  to  induce  the  Government  so  to  modify 
I  e  wording  of  Section  27  of  the  1907  Act,  that  the 
iterpretation  of  that  Section  would  be  the  one 
at  had  obtained  before  Lord  Parker  had  given 
■=  decision.     So  far  nothing  had  been  done. 
I  Early  in  the  'nineties  his  old  firm  had  started  the 
iGufacture  of  aniline  colours,  and  some  three  or 


four  years  after  they  had  started  the  most  powerful 
film  in  Germany  liad  tried  to  deprive  them  of 
the  fruits  of  one  of  their  inventions  by  upsetting 
the  patent  which  they  had  secured  in  this  country. 
Although  they  were  then  a  small  and  unimportant 
firm  their  opponents  had  not  .succeeded  in  their 
endeavours.  Later,  for  working  a  patented  process 
of  producing  certain  valuable  dyestufis,  they  had 
required  certain  products  that  had  been  patented 
by  a  German  firm  in  this  country,  but  which  the 
same  firm  had  been  unable  to  patent  in  Germany. 
That  Cierman  firm  had  refused  to  supply  them 
with  those  products,  and  ultimately,  after  a  lengthy 
correspondence,  the  whole  case  had  been  submitted 
to  the  Board  of  Trade,  and  it  was  largely  owing 
to  the  evidence  they  had  been  able  to  bring  forward 
at  the  time  to  the  SoUcitor  of  the  Board  of  Trade 
that  the  1902  Act,  or  rather  those  clauses  of  the 
1902  Act  that  related  to  the  then  comnidsory 
licences  of  a  new  order,  had  been  passed.  Dr.  Ree 
contended  that  if  we  coidd  not  have  something 
like  compulsory  working,  if  no  satisfactory  substi- 
tute could  be  found — and  he  was  certain  that 
compulsory  licensing  alone  would  not  do — then 
in  the  best  interests  of  this  country  and  particularly 
of  the  chemical  industry  in  this  country,  it  wovdd 
be  far  better  not  to  have  any  chemical  patents 
at  all. 

Professor  H.  E.  Akmstrong  said  that  the  real 
subject  to  be  discussed  from  the  point  of  view 
of  chemical  industry  was  whether  or  no  patents 
were  in  any  way  a  help  to  industry.  German 
manufacturers  had  long  ceased  to  bring  infringe- 
ment actions  against  one  another  in  this  country. 
They  had  realised  that  they  were  wasting  their 
money  in  competing  against  one  another  and 
that  they  had  better  pool  their  forces  and  compete 
only  against  the  foreigner.  If  that  condition 
prevailed  formerly  when  there  were  two  or  three 
groups,  now  that  there  was  only  one  group  there 
would  be  absolute  unanimity.  The  question 
was  whether  there  should  not  be  an  agreement 
among  manufacturers  here  that  they  woidd  not 
fight  with  one  another  but  combine  together.  The 
res\dt  would  probably  be  that  the  Germans  would 
take  out  very  few  patents  in  futui-e  but  rather 
tend  to  secret  working,  since  they  were  all  com- 
bined together  ;  they  woidd  not  need  patents  as 
protections  against  one  another  and  if  England 
insisted  on  a  patent  being  a  complete  disclosure 
of  the  invention,  it  woidd  be  absurd  to  take  out 
patents.  The  late  Dr.  iMond,  he  believed,  had 
arrived  at  the  conviction  that  patents  were  detri- 
mental to  industry  rather  than  helpful.  Prom  the 
point  of  view  of  the  patent  being  a  complete  dis- 
closure of  the  invention,  he  ventured  to  think  that 
Dr.  R^e  had  gone  too  far  in  what  he  had  said  about 
the  lack  of  boita  fdes  on  the  part  of  a  large  pro- 
portion of  inventors.  What  had  happened  was 
probably  very  much  what  Mr.  Bloxam  had 
indicated — there  had  been  dilSculty  in  making  a 
complete  disclosure.  He  contended  that  an  inven- 
tion was  not  complete  when  made  and  could  not  be 
so.  To  make  it  complete  the  patentee  should 
eventually  disclose  what  had  been  learned  in 
carrying  out  the  invention.  As  a  rule,  the  inventor 
was  not  doing  much  more  than  handing  on  an 
idea  he  had  got  from  somebody  else  and  improving 
it  a  Uttle,  perhaps.  The  people  who  often  reaUy 
did  the  work  were  the  exploiters  of  the  invention, 
who  carried  it  into  practice  and  made  it  a 
commercial  success.  Another  direction  m  which 
we  should  move  was  in  the  matter  of  blocking 
patents.  In  developing  these  undoubtedly  the 
enemy  had  adopted  tactics  of  extraordinary  clever- 
ness They  would  not  make  a  direct  attack  upon  an 
important  invention  but  would  study  the  subsidiary 
operations  and  take  out  patents  which  stood  inthe 
way  of  development  along  the  lines  of  these,  inat 
was  the  worst  form  of  interference  with  patents  at 
the  present  time ;   it  was  very  often  of  far  more 
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consequence  in  tlio  end  than  a  mere  patent  tor  the 
injpixncmont  of  the  primary  invention.  Ho  agreed 
TR-ith  lir.  Heo  that  tlie  lirm  ot  Mpister,  Liuixis,  iind 
Briining  iindonbttMlly  had  taken  a  liiiili  moral 
view  of  theii  obUgatiou  under  om'  Act.  in  setting 
to  work  to  make  indigo  and  other  things  in  this 
country.  Mr.  Goixion  ought  not  to  have  quoted 
the  Levinstein  case  or  at  any  rate  he  ouglit  to 
have  quoted  it  ncciu^itely.  He  said  that  the 
Blaekley  Ked  was  made  by  a  secret  pi-ocess  : 
that  statement  had  been  naade  over  and  over 
again  but  it  had  never  been  proved  and  there 
was  not,  in  fact,  a  secret  pixjce.ss.  He  said  further 
that  the  Badische  chemists  had  been  wholly  in 
the  dark  as  to  its  synthesis  but  this  .also  was 
untrue.  Having  l)een  in  the  case  all  thixjugh. 
said  Professor  .-Vrmstrong,  the  facts  were  all  known 
to  Jiim. 

>rr.  •  Gordon,  m  reply,  said  that  Mr.  Keid 
complained  about  the  revenue  which  was  drawn 
from  patent  fees,  which  he  stated  amounted  to 
£275.000  a  year,  and  that  he  regarded  as  a  serious 
burden  on  the  inventor.  Actuiilly  it  was  a  small 
proportion  only  of  the  £27.5,000  that  came  from 
the  inventors.  Tlie  great  bulk  ot  those  tecs  was 
paid  by  patentees  whose  patents  had  lun  for 
many  years.  The  British  system  of  patents  was 
more  hberal  in  respect  of  fees  than  any  system 
in  the  world,  because  it  granted  a  patent  free  from 
anything  in  the  way  ot  tees  except  the  original 
application  fee  of  £1,  and  the  sealing  fee  of  £4, 
for  a  period  of  4  years.  It  was  true  that  in  America 
the  period  was  longer.  l)ut  the  original  fees  were 
much  heavier.  At  the  end  of  foui-  years  the 
renewal  fee  was  only  £.5,  and  at  the  end  of  14  years 
there  was  a  renewal  tee  ot  about  £50,  but  it  was 
no  hardsliip  to  pay  such  a  tee.  By  the  end  of 
that  time,  it  the  invention  was  not  ot  a  paying 
nature  it  ought  to  be  surrendered  'n  the  public 
interest.  Mr.  Bloxani  had  suggested  that  the 
injunction  was  the  proper  way  ot  protecting  a 
patentee,  because  the  advantage  ot  the  patentee 
under  his  patent  grant  ought  to  be  as  nearly  as 
possible  the  same  as  he  would  secure  if  he  were 
successfully  working  in  secret.  That  did  not 
seem  to  be  self-evident.  If  an  invent<;r  were 
working  his  invention  as  a  secret  pi'ocess.  he  was 
working  it  imder  very  diflicult  conditions.  He 
had  to  secure  secrecy  ot  a  very  large  luuuber  ot 
workpeople  and  othere  :  he  had  to  confide  his 
secret  to  so  many  people  that  the  possibility  of 
keeping  it  a  secret  tor  any  considerable  period 
imposed  upon  him  a  very  serious  oljUgation.  He 
was  relieved  of  all  that  inconvenience  by  the 
patent  system,  and  the  community  got  some 
advantage  corresponding  to  the  advantage  the 
patentee  got  by  his  patent  grant.  Therefore  the 
advantage  was  not  necessarily  the  same  under 
the  patent  system  as  it  was  under  the  system  of 
secret  working.  With  regard  to  the  view  that 
compulsory  licensing  did  not  meet  the  case  and 
that  compulsoiy  working  did.  Dr.  Eee  was  laliour- 
ing  under  this  difhcidty  that  the  only  compul.sory 
working  which  we  had  actually  in  use  in  this 
country  confessedly,  in  his  view,  did  not  meet 
the  case,  and,  therefore,  when  he  said  that  com- 
pid.sory  working  would  meet  the  case  he  was 
speaking  ot  some  other  system  of  compuLsorj' 
working  which  at  present  we  had  not  in  operation. 

Dr.  Ree:  From  1907  to  eariy  in  1909  up  to 
Jjr>rd  I'arker's  decision,  it  worked  exceedingly 
well. 

Mr.  Gordon  :  Those  manufacturers  had  started 
on  a  certain  view  of  the  operation  of  the  law, 
whiih  was  not  upheld  when  the  question  came  to  be 
tested  in  f'ouii,  and  the  law,  ot  course,  was  the 
law  that  operated. 

Dr.  Ree  said  that  that  had  happened  owing  to 
the  careless  wording  of  Section  27. 


Mr.  Gordon,  continuing,  said  that  such  things 
very  constjintiy  happened.  That  complaint  was 
one  wliiih  lawyei-s  wej-e  constantly  n\aking  about 
every  Act  ot  Parliament.  Liinguagc  was  not  a 
sutliciently  jilastic.  ingTiirmcnt  to  express  all  that 
was  meant.  Something  which  looked  the  simplest 
in  words  often  turned  out  to  be  the  least  cfl'ective 
when  it  was  put  int-o  use  ;  that,  he  thought,  was 
the  case  between  compulsory  licensing  and  com- 
pidsory  working.  Compulsory  working,  he  agreed, 
looked  to  be  much  simpler  and  much  more  effective, 
l>iit  so  far  as  he  knew  compulsory  working  had 
always  pi-oved  in  practice  to  )>e  very  dillicull  and 
very  inetTective  and  very  impracticable.  lie 
sui;gested  that  a  Comniittee  of  this  Society  might 
be  ajipointed  to  go  into  the  matter.  It  had  been 
suggested  that  under  a  compulsory  license  one 
only  got  the  written  speeifiiation.  Tliat  difl'icidty 
might  be  overcome  by  making  it  a  condition  that 
the  patentee  should  also  give  his  personal  assistance 
to  the  Ucensee. 

-Mr.  W.  F.  Reid  said,  with  regard  to  doing  away 
with  patents,  especially  in  connection  with  the 
chemical  industry,  that  no  suggestion  <'Ould  be 
niore  injurious  to  the  pi-ogress  ot  our  industry 
than  the  abohlion  of  any  reward  to  any  man  who 
might  have  power  to  invent  new  pi'ocesses  or 
new  apparatus.  In  that  event  the  inventor 
would  not  remain  in  this  country  l)ut  woidd  go  to 
a  foreign  country  «here  he  could  get  souu'lliing 
[  tor  his  brams  and  intelligence.  In  regard  to 
Patent  fees.  ilr.  Gordon  had  not  said  that  the  prim 
tor  the  whole  term  of  the  patent  was  £100  in  thi.s 
country,  whereas  tlie  same  and  very  mucli  better 
protection  was  obtained  in  the  United  States  for. 
say,  £20.  A  lot  ot  their  troul)le  and  a  great  deal 
ot  expense  had  been  due  to  the  drafting  of  these 
laws  by  men  who  were  accustomed  to  legal 
language  and  who  did  not  know  how  to  expres.s 
their  ideas  plainly.  If  those  who  really  uudeistoed 
the  subject  were  to  debate  some  particular  subject 
of  legislation,  and  the  results  of  their  discussion 
were  written  do^^-n  in  ordinary  language,  laws 
could  be  produced  which  would  be  more  satisfactory 
and  more  easily  underetood  by  the  people  than 
those  made  by  ParUamentary  draftsmen.  The  des- 
cription wliich  Mr.  Thompson  had  given  of  the 
simple  method  prevalent  in  Gennany  of  deciding 
these  questions,  threw  great  light  on  the  advan- 
tages that  the  German  chemical  manufacturers 
had  in  such  matters.  In  conclusion  he  quoted 
the  following  words  of  Lord  Justice  Moulton. 
"  The  true  remedy  is  that  you  ought  to  protect 
the  monopoly  of  every  Inventor  who  acts  reason- 
ably and  punish  those  who  act  unreasonably. 
No  patent  ought  to  be  used  tor  the  purpose  ot  check- 
ing viork  in  the  country  itself." 

Mr.  W.  P.  Thompson,  replying  to  Dr.  R^e's 
contention  that  a  great  niunber  ot  works  had  been 
started  in  consequence  of  this  law,  said  that  the 
Institute  of  Patent  Agents  had  gone  through  those 
lists,  and  could  find  only  three  or  tour  works  that 
had  really  been  started  in  corusequence  of  I  hi." 
law.  With  regard  to  Mr.  Justice  Parker's  ruling, 
what  he  had  said  was  that  no  one  had  a  right, 
unless  he  could  give  really  good  prima  fork 
evidence  that  there  was  a  good  case,  to  force  any 
man  into  the  box  .and  have  his  whole  busincs-i 
brought  to  the  public  notice  ;  and  that  therefore 
the  other  side  must  give  a  reasonable  and  good 
prima  facie  case,  and  since  then  there  had  peen 
none  brought  forward.  Nothing  had  been  said  iii 
answer  to  his  contention  that  compulsory  hcensing 
was  sufficient.  In  some  countries  in  which  thei'c 
bad  been  compulsory  licensing  everybody  had 
been  satisfied.  At  the  present  time  there  wan 
hardly  a  country,  with  the  exception  of  Russia, 
where  an  invention  could  not  be  officially  worked 
tor  from  £5  to  £10,  and  especially  in  the  case  •! 
France  and  Belgium. 
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THE    PROGRESS    OF   THE    BRITISH    RARE 

EARTH    INDUSTRY    DURING    THE 

WAR. 

BV  SYDNEY  J.  JOHNSTONE,   B.SC.    (LOND.) 

Under  the  teiin  "  Rare  Earth  Iiulustry  "  is 
incluiled  the  maiiiifaotiire  and  utilisation  of 
certain  of  tlie  so-called  "  rare  earths,"  the  more 
ImportAiit  of  which  aro  thoria  and  ceria,  whilst 
those  in  less  demantl  include  the  oxides  of  didy- 
mium,  zirconium,  and  tantalum. 

Thorium  salts.  The  most  important  of  the 
industries  depending  entirely  on  an  adequate 
supply  of  thoriuni  nitrate  is  the  manufacture  of 
incandescent  gas  mantles.  These  consist  essenti- 
ally of  a  fabric  of  ramie,  artificial  silk,  or  cotton, 
impregnated  with  a  solution  consisting  principally 
of  thorium  and  cerium  nitrates  in  the  ratio  of 
99  to  1.  certain  other  inorganic  salts  being  used 
to  harden  the  ash  skeleton.  It  is  unnecessary, 
however,  to  discuss  here  the  nature  and  function 
of  these  latter  salts  or  the  process  of  making 
mantles.* 

The  British  industry  has  undergone  several 
extreme  changes  during  the  past  two  years, 
varying  from  a  serious  shortage  of  most  of  the 
necessary  raw  materials  at  the  outbreak  of  war 
to  the  present  position,  which  is  fuU  of  promise 
for  our  future  independence  of  foreign  raw 
materials. 

During  1913,  the  estimated  consunaption  of 
incandescent  gas  mantles,  in  the  United  Kingdom 
] amounted  to  about  one  hundred  mUUons,  and  of 
[these  probably  about  sixty  milUons,  valued  at 
inearly  £200,000.  were  imported  from  Geimany. 
In  addition,  thorixim  nitrate  to  the  value  of 
£41,544  was  also  imported. 

More  than  10  years  ago  certain  fiiins  in  Germany 
obtained  a  monopoly  of  the  most  important  de- 
posits of  monazite  sand,  the  raw  material  from 
which  thorium  nitrate  is  produced.  As  a  conse- 
juenco  they  were  able  to  control  the  thorium 
oitrate  market,  and  the  United  Kingdom  was  thus 
timost  entirely  dependent  on  German  supplies  of 
:lie  salt.  The  importation  of  thorium  nitrate  from 
Sermany  ceased  on  the  outbreak  of  war,  and  prices 
Ji  the  United  Kingdom  rapidly  rose  from  22s.  to 
kbont  75s.  per  kilo.,  one  firm  beuig  able  to  dispose 
)f  its  stock,  held  in  reserve  for  such  contingencies, 
it  90s.  per  kilo.  Those  incandescent  mantle  makers 
vhose  reserve  supplies  of  the  salts  were  small  were 
hus  faced  with  an  early  stoppage,  as  little  was 
)btainable  from  France,  and  practically  none  from 
he  United  States,  and  the  only  possible  sources 
a  the  United  Kingdom  were  waste  mantle  ash 
.nd  a  small  quantity  of  monazite  sand. 

This   serious   shortage    of   thorium   nitrate   led 
Jritish  chemical  and  incandescent  mantle  manu- 
acturers  to  look  into  the  question  of  obtaining 
dequate  suppUes  of  monazite  sand    in  order  to 
lake  thorium  nitrate  in  this  country. 
The  only  known  deposits  of  monazite  sand  of 
ny  commercial  importance  are  those  worked  on 
he  coast  of  Brazil  and  in  Travancore,  India,  the 
itter  sand   being  of   considerably  greater  value 
n  account  of  its  higher  content  of  thoria.* 
For  several  years  prior  to   1914,  however,  the 
hole  of  the  output  of  monazite  sand  from  Travan- 
ore.  amounting  to   1300   tons    per  annum,   and 
luivalent  to  at  least  2300   tons  of  the  best  grade 
t  Brazilian  sand,  had  gone  to  Germany  for  treat- 
lent.     The  lease  for  working  these  deposits  had 
een  granted  to  the  London  CosmopoUtau  Blining 
ompany  by  the    Travancore    Durbar   with  the 


•See  "The  Rare  Earth  Industry,"  1915,  Crosbv,   Lockwood 
itt  son,  London,  page  19). 

A  J'S'^''*^  from  s»me  New  Localities,"  this  J.,  1914,  33,55, 
o    BoUetm  of  the  Imperial  Institute,"  1911,  9,  103. 


approval  of  the  Government  of  India.  This  con- 
cession was  limited  to  the  extent  that  its  transfer 
could  only  be  made  to  a  British  Company.  .Shortly 
after  the  concession  was  granted  the  Tra\ancore 
Minerals  Company  was  formed  to  work  the  deposits, 
and  the  Company  contracted  to  sell  the  whole  of 
its  output  to  a  German  firm.  An  investigation 
made  soon  after  the  outbreak  of  war  showed  that 
the  whole  of  the  Preference  shares  and  11,000  of 
the  Ordinary  shares  in  the  Travancore  Minerals  Co. 
were  held  in  trust  for  the  Auor  Gesellschaft  of 
Berlin.  jVfler  consideration,  the  Secretary  of  State 
for  India  decided  th.at  certain  conditions  must  be 
observed  in  the  future  working  of  the  Company, 
the  principal  of  which  is  that  all  seven  Directors 
must  be  British  born,  one  of  whom  is  to  be  nomi- 
nated by  the  .Secretary  of  State  for  India,  who 
may  also  direct  his  election  as  Chairman.  The 
voting  rights  of  the  enemy  shareholders  were 
reduced,  the  capital  increased  from  £40,000  to 
£100,000,  and  the  British  holding  increased, and 
the  German  contracts  cancelled.  These  restric- 
tions are  of  importance  for  insuring  that  the  control 
remains  in  the  hands  of  British  born  subjects,  but 
a  further  condition  is  oi  vital  importance  to  the 
industry.  It  has  been  embodied  in  the  following 
undertaking  which  has  been  accepted  by  the 
shareholders  in  respect  of  future  transactions  *  :— 
"  The  Company  will  be  ready  at  all  times  to  sell 
monazite  sand  direct  and  at  a  fair  price  to  any 
bona  fide  British  firm  that  may  desire  to  purchase 
the  material  in  reasonable  quantities  for  the 
purpose  of  manufacture.  The  Company  further 
undertake  that  they  ^vill  give  no  preference  in  the 
matter  of  price  to  any  purchaser  or  purchasers  of 
very  large  quantities,  but  that  the  price  per  ton 
for  all  purchases  of  lots  of  10  tons  and  upwards 
shall  be  the  same,  free  at  the  mine.  The  Com- 
pany clearly  understand  that  if  in  the  opinion  of 
the  Secretary  of  State  for  India,  the  control  of 
the  Company  has  passed,  at  any  time,  out  of  British 
hands  or  if,  in  the  Secretary  of  State's  opinion, 
there  is  grave  danger,  at  any  time,  of  British  control 
being  lost  or  jeopardised,  or  in  the  event  of  any 
breach  of  this  undertaking,  power  is  reserved  to 
cancel  the  concession." 

In  addition  to  the  above  Company  a  second  one, 
called  Thorium  Ltd.,  has  recently  obtained  a  20 
years'  lease  to  work  150  acres  of  land  in  Travancore 
for  monazite  sand,  the  royalty  payable  being 
£3000  per  annum.  This  Company  is  now  actively 
engaged  in  exporting  the  sand  and  converting  it 
into  thorium  nitrate  at  their  works  near  London. 

The  other  commercial  sources  of  raw  monazite 
sand  are  those  situated  on  the  coasfe  of  Brazil  and 
in  the  interior  of  Jlinas  Geraes,  Espirito  Santo, 
and  Rio  rle  Janeiro.  The  coastal  deposits  have 
been  worked  for  many  years  past  and  yield  a  sand 
which,  when  concentrated,  contains  fi'om  4  to  6% 
of  thoria.  The  right  to  work  these  deposits  is 
periodically  offered  for  tender  and  for  many  years 
past  the  concessions  to  work  the  greater  number 
of  the  important  deposits  have  been  held  by 
members  of  the  German  thorium  ring. 

Each  of  the  Brazilian  States  has  a  separate 
export  duty  on  monazite  sand,  that  of  the  Federal 
Government  which  controls  all  the  coastal  deposits 
being  50%  ad  valorem. 

The  quantity  of  monazite  sand  exported  has 
graduaUv  decreased  during  recent  years  from 
6462  metric  tons  in  1909  to  1437  metric  tons  in 
1913.     Later  returns  are  not  available. 

There  is  reason  to  believe  that,  prior  to  the  war, 
the  cost  of  production  of  Travancore  monazite 
sand  containing  8-5  to  9°o  of  thoria  did  not  exceed 
£4  per  ton  f.o.b.  This  material  was  resold  in 
Germany  at  about  £36  per  ton. 

During  the  past  year,  a  considerable  quantity  of 
Travancore  sand  has  gone  to  the  United  States  for 

•  Journal  of  Gas  Lighting,  1915  131,  284. 
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treatment,  and  many  of  otir  incandescent  mantle 
mHnufactmvrs  h;i\o  had  to  depend  ivieiitly  on 
supplies  of  thorium  nitrate  from  this  source. 

It  is  satisfaetory,  however,  to  record  that  at 
least  four  British  incandescent  mantle  manu- 
facturers are  making  thorium  and  ceriinu  nitrates, 
fn.im  Travancore  sand,  in  sufficient  quantity  for 
their  own  present  req\iirtmients. 

If  we  assume  tliat  the  quantity  of  mantles 
used  in  the  Inited  Kingdom  during  a  normal  year 
is  one  hundred  millions,  and  that  each  contains 
on  the  average  0-5  grm.  of  thoria.  then  the  annual 
consumption  of  Travancore  monazite  for  this 
purpose  would  be  about  tioO  tons,  assuming  8-5% 
of  thoria  in  the  sand  and  a  recovery  of  90%. 
It  is  evident,  therefore,  that  the  incandescent 
mantle  trade  in  the  Ignited  Kingdom  is  not  able, 
at  present,  to  utilise  the  thorium  nitrat<?  obtainable 
from  a  normal  year's  output  from  lYavancore, 
and  that  we  must  either  make  a  strong  bid  for  a 
very  lai^e  share  of  the  world's  thorium  nitrate 
and  incandescent  mantle  trade,  or  see  these 
importADt  resources  of  monazit*  sand  within  our 
Empire  utilised  hy  other  nations. 

As  regards  the  price  charged  for  thorium  nitrat« 
imported  from  abroad  since  the  outbreak  of  war, 
late  in  1914  it  could  be  purchased  from  France 
at  60s.  per  kUo.,  which  price  was  soon  reduced  to 
37s.  6d..  but  suppUes  from  this  source  are  now 
practically  unobtainable.  Large  quantities  of  the 
salt  have  been  imported  fromthe  United  States, 
and  in  the  early  part  of  1916  contracts  could  be 
placed  at  40s.  During  the  past  month,  however, 
70s.  to  80s.  has  been  asked  on  new  contracts,  and 
deliverj-  could  not  be  guaranteed  until  October 
at  the  earUest. 

The  efifect  of  the  shortage  of  raw  material  shortly 
after  the  outbreak  of  war  was  not  noticealile  to 
the  general  public,  as  enormous  quantities  of 
incandescent  mantles  were  imported  from  Holland, 
but  it  was  evident  that  they  were  largely  German 
produce  re-packed  or  branded  in  Holland.  A 
number  of  the  more  important  incandescent  mantle 
manufacturers  brought  these  facts  to  the  notice 
of  the  Foreign  Trade  Department  of  the  British 
Government,  and  an  expert  was  appointed  to 
inquire  into  the  matter.  A«  a  result  of  his  in- 
quiries, and  the  enforcement  of  the  order  pro- 
hibiting the  import  of  goods  containing  more  than 
25%  in  value  of  raw  material  of  enemy  origin,  a. 
number  of  consignments  were  condemned.  The 
quantity  imported  from  Holland  has  now  been 
reduced  to  a  more  normal  amount.  As  that 
eountrj-  in  ordinary  times  does  not  produce 
SufKcient  gas  mantles  to  supply  a  fraction  of  her 
own  corusumption.  it  is  difficult  to  see  how  any 
considerable  quantity  of  mantles  made  in  the 
countrj-  and  satisfying  the  above  conditions  as  to 
origin  of  raw  mat<>rial  could  be  available  for 
export.  It  is  probable  that  attempts  will  be  made 
to  get  German-made  mantles  into  this  country 
during  the  war  through  other  channels. 

British  incandescent  mantle  makers,  on  the  whole, 
report  that  they  find  it  is  difficult  to  keep  pace 
with  all  the  home  trade  offered,  in  spite  of  the 
reduced  consumption  for  pubhc  hghting.  Several 
state  that  their  export  trade,  particularly  to  the 
British  Colonies  and  to  South  America,  has  very 
largely  increased. 

There  are  several  other  substances,  such  as 
ramie  yam,  artiflcial  silk,  beryllium  nitrate,  fire- 
clay rings  and  supports,  into  the  composition 
of  which  the  rare  earths  do  not  enter,  but.  which  are 
of  more  or  less  vital  importance  to  the  incandescent 
mantle  industry  and,  therefore,  are  worthy  of  brief 
mention. 

According  to  several  manufacturers,  supplies  of 
suitable  ramie  yarn  are  difficult  to  obtain,  and  the 
price  has  been  more  than  trebled  since  the  out- 
break of  war.     Supplies  of  artificial  silk  are,  on 


the  other  hand,  at  present  adequate,  but  the  price 
has  been  considerably  increased. 

As  regaixis  beryllium  nitrate,  which  is  a  con- 
stituent of  the  thorium  sohition  used  for  impreg- 
natincc  the  mantles,  a  considerable  shortage  was 
I  experienced  by  several  firms  lat«  in  1914,  but  the 
Imperial  Institute  was  able  to  indicate  where 
suppUes  of  the  salt  could  be  obtained,  and  it  is 
understood  that  supplies  are  now  olitainable  from 
British  chemical  manufacturere.  The  price,  how- 
ever, has  been  considerably  increased. 

Fire-clay  rings  and  supports  were  largely 
imported  in  the  past  by  German  controlled  Arms, 
but  it  is  now  possible  to  obtain  supplies  of  these 
of  good  quality  man\ifactured  in  the  United 
Kingdom  by  British  firms. 

Tliere  are  several  industries  which  use  small 
quantities  of  thorium,  the  most  important  of 
which  is  the  manufacture  of  filaments  for  certain 
electric  glow  lamps.  These  filaments,  which 
consist  essentially  of  an  alloy  of  tungsten  and 
thorium,  were  formerly  imported  from  Germany, 
but  it  is  understood  that  they  are  now  being  made 
in  large  quantities  in  this  countrj'. 

Ccniim  earth  co7npoimds.  These  are  obtained  by 
treating  the  residue  resulting  from  the  extraction 
of  thoria  from  monazite,  and  are  employed  in  the 
manufacture  of  incandescent  mantles,  optical 
gla-ss.  pyrophoric  alloys,  and  carbons  for  "  flaming  " 
arc  electric  lights. 

I'ure  cerium  compounds,  suitable  for  use  in  the 
manufactxire  of  incandescent  gas  mantles  and 
optical  glass,  can  be  obtained  in  adequate  quantity 
from  British  chemical  manufacturers.  There  is, 
however,  a  fair  quantity  imported  from  the 
United  States, 

Prior  to  the  war  pyrophoric  alloys  were  made  in 
this  country  by  a  firm  of  German  association  from 
a  partly  mauufactvired  material  importe<l  from 
Germany,  but,  so  far  as  information  is  available,  the 
manufacture  of  these  alloys  has  not  yet  been 
started  by  any  British  firm,  the  present  supplies 
coming  from  the  United  Sfa,tes. 

Carbons  for  "  flaming  "  electric  arcs  containing 
cerium  salts  were  produced  by  several  British 
firms  prior  to  1914, 

By  an  Order  in  Council  dated  February  23rd, 
1916,  the  export  of  the  oxide  and  salts  of  cerium, 
metallic  cerium,  and  its  alloys,  except  ferro- 
cerium.  was  prohibited  to  aU  destinations.  The 
export  of  ferro-cerium  (cerium'  pjT^phoric  alloy) 
was  prohibited  to  all  destinations  abroad,  except 
to  British   Colonies   and   Protectorates. 

Did>"mium  salts,  which  are  obtained  from  the 
same  source  as  cerium  and  are  used  for  branding 
incandescent  mantles,  are  being  imported  from 
the  United  States,  but  the  consumption  of  these 
is  small. 

Taniahim.  There  has  been  no  shortage  of  the 
raw  material,  the  mineral  tantaUte,  and  it  is 
reported  that  the  pure  metal  is  being  made  by 
one  firm  at  least  in  the  United  Kingdom  for  the 
production  of  filaments  for  electric  glow  lamps. 
Zirconia.  This  substance,  which  has  been  much 
advertised  by  the  Germans  as  a  refractory  material, 
is  not  being  prepared  in  useable  form  in  this 
country,  the  small  demand  being  met  by  imports 
from  the  United  States. 

It  will  be  seen  that  in  the  past  this  country  has 
had  to  depend  largely  on  foreign  countries  for  its 
suppUes  of  a  number  of  articles  into  the  manu- 
facture of  which  the  rare  earths  enter,  and  even 
in  the  cases  where  the  article  was  made  in  this 
country  the  manufacturers  had  to  depend  ^'"^^ 
entirely  on  foreign  countries  for  supplies  of  partly 
manufactured  material.  There  does  not  *PP^?r 
to  be  anv  reason  why  this  state  of  things  shouln 
again  prevail  after  the  war.  All  the  necessary  raw 
materials  arc  available  in  adequate  quantities 
within  the  British  Empire,  and  most  of  the  dim- 
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culties  in  converting  the  raw  materials  into  appro- 

Sriate  form  have  been  surmounted.  The  con- 
itions  arising  out  of  the  war  liave  rendered  it 
necessary  for  us  to  commence  the  manufacture  of 
our  supplies,  and  it  is  to  be  hoped  that  the  great 
progress  aheady  made  wiU  be  continued. 

It  is  quite  certain  that  the  powerful  tierman 
firms  who.  prior  to  the  war,  exercised  such  a 
considerable  control  over  the  lighting  industry, 
both  as  regards  incandescent  gas  mantles  and 
incandescent  electric  lamps,  wiU  not  accept, 
without  a  struggle,  the  position  created  by  British 
enterprise  during  the  war.  These  new  British 
industries  may  therefore  require  Goverimient 
assistance,  either  direct  or  indirect,  to  maintain 
their  position  when  peace  is  declared.  In  that 
connection  it  is  important  to  remember  that  there 
is  no  reason  to  suppose  that  Germany  has  exhausted 
her  reserve  supplies  of  Brazilian  monazite  stored 
before  the  war,  and  even  when  these  are  used 
up  she  ■n-ih  still  hold  the  concessions  to  work  large 
deposits  of  the  miueral  in  Brazil  until  1927. 

Discussion. 

Professor  H.  Louis  said  that  about  three  months 
ago  he  had  returned  fi-om  an  investigation  of  the 
Indian  monazite  deposits,  conducted  under  the 
«gis  of  the  India  Office.  There  was  no  doubt 
whatever  but  that  Britain  would  now  keep  a  Him 
biold  on  these  raw  materials,  and  there  was  no  longer 
reason  to  fear  German  competition  in  that  con- 
uection  in  the  future.  It  was  not  correct  to  say 
that  Thorium  Limited  was  actively  engaged  in 
jxporting  the  sand,  and  converting  it  into  thorium 
litrate  at  their  works  near  London,  seeing  that 
■rhen  he  had  left  India  about  three  months  ago  they 
lad  not  even  commenced  to  put  up  their  works.  It 
ivas  also  incorrect  to  say  that,  prior  to  the  war,the 
!08t  of  production  of  Travancore  monazite  sand 
lontaining  9%  of  thoria  did  not  exceed  £4  per 
on  f.o.b.  That  was  a  great  under-estimate. 
5e  had  the  correct  figures  but  was  not  at  liberty 
o  give  them.  The  passage  in  which  Mr.  Johnstone 
winted  out  that  the  whole  of  the  preference  shares 
md  11,000  of  the  ordinary  shares  in  the  Travancore 
^nerals  Company  were  held  in  trust  for  the 
luer  Gesellschaft  of  BerUn,  was  perfectly  correct. 
rhe  original  Monazite  Company  had  been  unable  to 
;et  money  in  this  country  to  develop  these  deposits, 
o  that  they  had  had  to  go  to  Germany.  German 
ngineers  had  been  sent  to  investigate  the  de- 
•osits,  and  to  find  out  whether  thej'  warranted 
he  advance  of  money  ;  when  tiiey  had  been 
■ssured  on  that  point  they  advanced  the  money 
equired,  stipulating  that  thev  should  have  the 
ontrol  of  the  products.  The  fact  that  those 
aterested  in  Britain  had  been  too  shortsighted  or 

00  timid  even  to  investigate  the  pi-oposition  had 
iven  the  Germans  an  opportunity  that  they  had 
■een  shrewd  enough  to  utilise.  Once  again  British 
pathy  had  been  Germany's  opportunity.  The 
uestion  of  raising  fimds  for  this  new  industry 
P^ijed  the  very  much  wider  question  of  the 
ttatude  of  the  banks  towards  industry.  ^Vhen 
tntish  industry  had  commenced  to  develop, 
bout  100  years  ago,  the  greater  part  of  the 
■anking  in  this  coimtry  had  been  in  private 
ands,  and  any  one  who  went  to  private  banks 
^1  ^^ta^ce  with  a  sound  story  was  able  to 
?*  ,  assistance  he  needed.  It  was  very 
micult  to  over-estimate,  and  verv  few  people 
oequately  recognised,  how  much  the  industries 
i  *n^s  country  owed  to  the  great  private  Bankers 

1  that  period.  Smce  then  lianking  had  passed 
>w>  the  hands  of  Umited  companies.  The 
lanager  of  a  British  Umited  bank  had  to  act  hke 

prudent  trustee,  and  must,  so  to  speak,  confine 
aaseU  to  trustee  investments.  He  dared  not 
ptculate  or  risk  other  people's  money  as  freely 
8  a  private  banker  could  risk  his  own  money. 


In  Germany,  on  the  other  hand,  where  the  German 
banker  was  not  restrained  by  jniblic  conscience 
and  was  not  guidetl  Ijy  private  tradition,  a  very 
dillercnt  state  of  tilings  prevailed.  In  Germany 
industrial  banks  were  tin;  order  of  the  day,  and 
whereas  the  Gemian  industries  could  get  all  the 
support  they  wanted  from  their  lianks,  support 
of  that  kind  was  not  to  be  obta,ined  in  this  country. 
Personally  he  would  be  exceedingly  sorry  to  see 
any  change  in  the  general  trend  of  British  banking, 
but  he  saw  no  reason  why,  alongside  our  excellent 
banking  system,  there  should  not  be  a  new  'system 
of  industrial  banking  which  would  make  its 
specific  object  the  supporting  of  industries,  and 
he  did  not  flunk  that  the  new  Association  of 
Chemical  Manufacturers  could  do  any  more 
important  or  any  more  valuable  work  than  to 
consider  how  a  bank  of  that  kind  could  l)e  fonned. 
To  support  chemical  industries  in  this  country  by 
Government  money  was  a  great  economic  blunder. 
It  would  lead  to  the  private  financiers  getting 
the  good  things  and  the  Government  the  bad 
ones,   and   the   public   would   have   to   pay. 

Mr.  Johnstone  pointed  out  that  Germany  had 
monazite  concessions  in  Brazil,  which  would  last 
another  10  years  or  so.  The  monazite  deposits  in 
British  India  were  between  two  and  three  times  as 
rich  in  thorium  as  the  Brazilian  deposits,  so  that  we 
need  not  fear  this  competition  very  much.  Further- 
more, he  had  seen  it  stated  on  good  authority 
that  a  French  Company  had  succeeded  in  securing 
the  pick  of  the  BraziUan  monazite  concessions. 
That  company  was  now  working  the  Brazilian 
monazite  beds,  and  extracting  thorium  nitrate 
from  them,  and  he  had  been  told  that  those 
deposits  were  much  richer  than  those  controUed 
by  the  German  interests.  Therefore  it  would 
appear  that  in  Brazil  as  well  as  in  India  Germany 
stood  a  very  poor  chance  of  maintaining  any  hold 
upon  the  raw  material  mainly  required  for  this 
industry. 

Mr.  Thomas  Tyrer  agreed  with  Professor 
Louis'  statements,  and  said  that  the  subject  of 
industrial  banks  was  not  only  worthy  of  con- 
sideration but  was  now  l^eing  considered  by  some  of 
the  finest  financial  experts  in  London. 

The  PRE.SIDENT  said  that  the  thorium  difficulty 
had  come  before  the  company  with  which  he 
was  connected,  and  one  of  their  engineers  had 
been  sent  to  South  .Vmerica  to  obtain  some 
suppUes  of  sand.  After  spending  some  time 
there,  and  going  over  a  good  deal  of  the  coast,  he 
had  found  that  impossible.  Later  on,  they  had 
been  offered  an  interest  in  some  deposits  in 
Carolina,  and  in  that  case  they  had  secured  the 
services  of  a  qualified  expert,  who  was  highly 
recommended  by  the  proper  authorities.  In  the 
end  it  had  been  decided  that  he  shoidd  go  himself 
to  visit  the  mine.  It  was  a  wonder  to  him  that  any 
man  calling  liimself  a  mining  expert  shoidd  have 
recommended  that  place  to  be  developed. 

INDUSTRIAL  ALCOHOL. 

The  President  then  proposed  that,  in  order  to 
give  effect  to  Mr.  Reid's  suggestion,  the  meeting 
pass  a  resolution  authorising  the  Council  to  take 
such  action  ui  the  matter  as  they  might  deem 
necessary,  and  suggested  that  the  resolution  might 
be  in  these  terms  : — "  Having  regard  to  the  great 
importance  of  alcohol  in  developing  manufactures 
at  present  carried  on  outside  the  Empire,  the 
Council  of  this  Society  be  empowered  to  take  such 
steps  as  they  deem  necessary  to  obtain  reUef  from 
the  present  restrictions."  . 

Mr,  Tyrer  seconded    the  resolution,  which  was 
carried  unanimously. 

Vote  of  Thanks  to  the  President. 

Dr.  Kee  referred  to  the  highly  efficient  way  in 
which  Dr.  Carpenter  had  conducted  the  affairs  of 
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the  meeting.  Xo  man  could  have  conduct«d 
the  business  in  so  fair  and  reasonable  and  pleasant 
a  manner.  Everythiuj;  that  Dr.  Carpenter  had 
done,  he  was  sure,  ha*i  met  with  the  approval  of 
the  members.  He  proposetl  a  very  warm  vote  of 
thanks  for  what  the  President  had  done  for  the 
Sooiety  in  the  past  and  for  what  he  was  sure  he 
was  also  Ukely   to  do  in  the  future. 

Professor    Lot" is    serondetl    the   motion,  which 
was  carried  with  acclamation. 

Visits  to  Works. 
On  Friday  afternoon,  the  works  of  the  Pum- 
pherston  l">ii  Company,  tlie  North  British  Rubber 
Company,  and  Messrs!  McVitie  and  Price's  Biscuit 
Factory  weiv  thrown  open  to  members,  by  the 
courtesy  of  the  directors.  A  large  number  of 
members  availed  themselves  of  the  privilege  thus 
afforded,  and  the  visits  proved  to  be  of  a  most 
interesting   character. 


EXHIBITION  OF  DYES.  GLASS, 
PORCEL-\IN,  ETC. 

During  the  meeting  there  was  on  view  an 
exhibition  of  dyes,  glass,  porcelain,  etc.,  arranged 
in  a  large  room  in  the  University  Union.  The 
primary  object  of  the  exhibition  was  to  indicate 
the  progress  that  had  been  made  since  the  out- 
break of  war  in  the  production  of  these  substances, 
the  greater  part  of  the  supply  of  which  had 
previously  been  obtained  from  Germany  and 
Austria.  Many  of  these  products  had  not  been 
made  in  this  country  prior  to  the  war.  while  in 
other  cases  the  progress  made  is  represented  by 
greatly  increased  output.  In  addition  to  the 
above  mentioned,  there  were  interesting  exhibits 
of  some  of  the    products  of  local  industries. 

A  list  of  the  exhibits  is  given  below  : — 

Section  I. — Coal  tar  dyes. 

Messrs.  Levinstein,  Ltd..  Blackley,  exhibited  a 
large  range  of  raw  and  intermediate  products, 
chrome  dyestuffs.  sulphide  dyestuffs.  leather  dye- 
stuffs,  direct  dyestuffs,  vulcan  dyestuffs,  and  acid 
dyestuffs. 

British  Dyes,  Ltd.,  of  Huddersfield,  also  showed 
a  number  of  intermediate  products  and  dyestuffs, 
including  synthetic  phenol  and  trinitrotoluol. 

The  British  Alizarine  Co.,  Ltd..  of  Silvertown, 
exhibited  a  comprehensive  collection  of  specimens 
illustrating  the  manufacture  of  anthracene  dye- 
stuffs.  These  ranged  from  crude  anthracene  and 
anthracene  derivatives  to  anthraqulnone  and  its 
derivatives  and  various  anthracene  dyestuffs,  some 
of  which  were  shown  in  solution.  Specimens  of 
acridine,  chrysene,  carbazole,  madder  root,  madder 
in  powder,  and  garancine  were  also  shown. 

Section  II. — Glass. 

Messrs.  Baird  and  Tatlock,  Ltd..  London. 
Beakers  and  flasks  of  "  Duro  glass,"  also  flasks, 
beakers,Petri  dishes,  gas  shades,  mantle  protectors, 
and  test-tubes. 

-Messrs.  John  Moncrieff,  Ltd.,  Perth.  A  variety 
of  flasks,  beakers,  gas  jars,  crystallising  basins, 
test-tubes,  and  tubing. 

Messrs.  Wood  Brothers.  Bamsley.  Flasks, 
beakers,  potash  bulbs,  gradu.ated  Ijurettes  and 
pipettes,  and  Nessler  glasses,  in  ordinary  and  high- 
resistance  qualities. 

The  Edinburgh  and  Leith  Flint  Glass  Co.. 
Edinburgh.  Soft  so<la  gla.ss.  X-ray  soda  tube  and 
Vjulb,  blue  enamel  nxl,  platinum  enamel  rod, 
"  shell  "  glass  for  eyes,  blue  cane,  opal  glass,  glass 
tube,  blue  rod,  bulbs,  stemjning  tubes,  flange 
tubing,  crystal  tube,  and  clear  glass  rod. 

Messrs.  James  Powell  and  Sons,  London. 
Specimens  of  round  and  triangular  enamelled 
tubes  for  theitnometer  glasses. 


Messrs.  Chance  Brothers  and  Co.,  Ltd.,  Birming- 
ham. Specimens  of  heat-resisting  glass  globes  for 
high-pressure  lamps. 

The  following  notes  were  coutribut<^d  to  the 
catalogue  of  the  Exhibition  by  .Mr.  K.  B.  Pilcher, 
Registrar  and  Secretary  of  the  Institute  of 
Chemistry  : — 

The  exhibits  of  glass  indicat-e  the  progress  made 
by  British  tirms,  since  the  outbreak  of  war,  towards 
securing  a  supply  of  laboratory  apparatus  and  other 
kintls  of  glass,  enamels,  etc.,  for  vai-ious  purposes, 
for  which  we  have  hitherto  been  dependent  on 
foreign  sources.  .\11  of  the  exliibitors  have  hiwi 
the  advantage  of  collaborating  with  chemists  who 
have  given  special  attention  to  the  chemical  con- 
stitution and  physical  properties  requisite  tor 
.satisfactory  production. 

The  initial  problems  of  deciding  the  formulas  for 
batch  mixtures,  and  of  determining  the  conditions 
for  successful  manufacture,  have  been  solved  by 
investigations  involving  not  onl>-  the  analysb  of 
known  glasses,  and  numerous  experimental  melte, 
but  the  determination  of  suitable  substitutes  for 
constituents  not  readily  obtainable.  Many  of  the 
exhibits  have  been  made  ivom  formulas  resulting 
from  the  work  of  Professor  Herbert  Jackson  and 
Dr.  Thomas  R.  Merton.  of  King's  College.  London, 
working  in  conjunction  with  the  Glass  Research 
Committee  of  the  Institute  of  Chemistry,  appointed 
in  October  1914.  The  variety  of  glasses  dealt  with 
covers  the  wide  range  shown  in  the  schedule  given 
on  p.  815.  .Since  October  1915  the  Committee  has 
pursued  its  investigations  with  the  assbtancc  of 
grants  received  from  the  Advisory  Council  on 
Scientific  and  Industrial  Research. 

The  production  of  laboratory  glass,  however, 
necessitates  not  only  the  acquisition  of  suitable 
fornnilas.  but  provision  of  materials,  moulds, 
plant,  and  skilled  labour,  so  that  the  firms  which 
have  contributed,  under  the  stress  of  prevailing 
circumstances,  to  the  results  achieved,  deserve 
great  credit  for  their  enterprise  and  every  encour- 
agement from  the  users  of  such  apparatus. 

The  ■•  Report  of  a  Sub-Committee  of  the 
Advisory  Committee  to  the  Board  of  Trade  on 
Commercial  Intelligence  vrifh  respect  to  measures 
for  securing  the  position,  after  the  war.  of  certain 
branches  of  British  Industry"  (Cd.  fSl81)  and 
"  Summaries  of  Evidence  "  (Cd.  8275)  taken  by  a 
.Sub-Committee  of  the  .same  Advisory  Committee, 
indicate  that  the  manufacturers  have  had  to  cope 
with  very  great  difficulties,  especially  with  regard 
to  skilled  labour,  the  cost  of  which  represents  about 
90  °o  of  the  total  cost  of  production.  It  appears 
also  from  the  evidence  that  manufacturers  are 
apprehensive  of  competition  from  German  and 
Austrian  dumping,  and  they  have  suggested  that  a 
tariff  duty  of  25 — 30  "o  "d  valorem  should  be 
imposed  for  five  years  after  the  war. 

At  the  instanr-e  of  the  British  Science  Guild, 
about  75%  of  the  Universities,  technical  institu- 
tions, and  schools  have  undertaken  not  to  purchase 
chemical  glassware  of  foreign  manufacture  for  a 
period  of  three  years  after  the  war.  provided  that 
an  a<lequate  supply  of  British  manufacture  is 
forthcoming  at  a  price  that  is.  not  prohibitive. 
Chemists  are  urge<l.  therefore,  to  insist  on  being 
supplied  \vith  British  made  glass. 

Laboralory  Glassicare,   Miners'  Lamp  Glasses. 
X-Ray  Tubes,  etc. 

The  following  is  a  list  of  the  formuI.i'  for  labora 
torv  gla-ssware.  etc..  prepared  by  Professor  Herberl 
Jackson  and  Dr.  Thomas  R.  Merton,  working  n 
conjunction  with  the  Glass  Research  Committ«< 
of  the  Institute  of  Chemistry,  with  notea  ««  t< 
firms  working  these  and  similar  formute. 
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Fortnulaa  prepared  between  October,  1914  and  October,  1915. 

Formulas.  Firms  workiag  to  formulas. 

Soft  glasi!,  suitable  for  ordinary  chemical  laboratory 
ware.     (Since  modified  ;  sfe  No.  13  below.) 

A  similar  glass  for  ordinary  chemical  laboratory  ware.     Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Barnsley. 


Resistant  glass  suitable  for  pharmaceutical  purposes, 
an]i>oules,  etc. 


4.  GUns  for  combustion  tubing. 
'■>.  Ditto. 

6.  Sliners'  lamp  glasses. 

(.Vote 

7.  Ditto, 


Messrs.  John  Moncriefl,  Ltd.,  Perth,  and 
Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Barnsley. 


Messrs.  John  Moncrieff,  Ltd.,  Perth. 


Have   been   made   by  Messrs.  John  Moncrieff,  Ltd.,  Perth,  and 
approved  by  Home  Office. 
Messrs.  Ackroyd  &  Best,  of  Morley    Yorks,  are  now  making  miners'   lamp  glasses.) 


8.  Resistance  glass. 
(NOTE. — Messrs.  John  Moncrielf.  Ltd.,  of  Perth,  are  making  a  similar  glass  to  the  formula  of  the  British  Laboratory  Ware  Assoc). 


9.  -Mternative  for  combustion  tubing, 
10.  Soft  soda  glass,  suitable  for  tubing  and  X-ray  bulbs 


n.     Ditto. 


(Alternative,  see  Xo.  14  below.) 


12.  Lead  glass  suitable  as  an  enamel  for  seaUng  platinum 

into  soft  glass. 

13.  Soft  glass  suitable  for  ordinary  chemical  laboratory 
ware.     (Alternative  to  No.  1.) 


Messrs.  James  Powell  &  Son,  Whitefriars   Glass  Works,  London, 

E.C. 
Messrs.  Frank  Tomey  &  Co.,  Borough  Flint  Glass  Works,  Victoria 

Road,  .\ston.   Birmingham. 
Messrs.  Wood  Bros.  Glass  Co.,  Ltd..  Barnsley. 

The  Edinburgh   &  Leith  Flint  Glass  Co.,  Norton  Park,  Edin- 
burgh. 

Messrs.  John  Moncrieff,  Ltd.,  Perth :   and 

Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Barnsley. 


OlOTE. — Messrs.  Baird  &  Tatlock  (London)  Ltd.,  are  making  laboratory  ware  from  glass  closely  resembling  this  formula.) 
'  14.  Soft  soda  glass  of  fine  working  quality  and  suitable        Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park,  Edinburgh. 


for    tubing    X-ray    bulbs,    etc. 
No.  11.) 


(.Alternative    to 


Fonmtlas  prepared  since  October,  1916 — under  Granis  from  the  Advisory  Council  on  Scientific 

and  Industrial  Research. 


(I.)  15.  Blue   enamel   for  sealing   metallic   wire   into  glass. 

(n.)  18.  Opal  glass  wliich  does  not  lose  its  opal  character 
on  repeated  working  in  the  blow-pipe  flame. 


1  (in.)  16  and  17.  For  the  manufacture  of  electric  light  bulbs. 

'  (IV.)  19  and  21.  High   temperature   thermometer   glass  and 
ordinary  temperature  thermometer  glass. 


(V.)  20.  Leadiess  opal  glass  suitable  for  working  with  certain 
thermometer  glasses  to  form  the  enamel  backing. 


The  Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park,  Edinburgh. 

The  Edinburgh  &  Leith  Flint  Glass  Co..  Norton  Park.  Edinburgh. 
Messrs.  James  Powell  &  Son,  Whitefriars  Glass  Works,  London, 

E.C. 
Messrs.  Frank  Tomey   &  Co.,   Borough  Glass   Works,  Vl«torU 

Koad,  Aston,  Birmingham. 
Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Barnsley. 

Messrs.   Wood  Bros.   Glass  Co.,   Ltd.,  Barnsley. 

Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park.  Edinburgh. 
Messrs  James  Powell  &  Son,  Wliitefriars  Glass  Works,  London, 

E.C. 
Messrs.   Frank  Tomey   &  Co..   Borough   Glass  Works,   Victoria 
Koad,  Aston.  Birmingham. 

Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park.  Edinburgh. 
Messrs.  James  Powell  &  Son,  Whitefriars  Glass  Works,  London, 

E  C 
Messrs'.  Frank  Tomey  &  Co.,  Borough   Gtoss  Works,   Victor 

Koad,  Aston,  Birmingham. 

Messrs.  Wood  Bros.  Ghiss  Co.,  Ltd.,  Barnsley 


(VL)  22.  Glass  of  the  same  physical  properties  as  fluor  crown. 
(6781) 
(NOTE.— Messrs.  Chance  Bros.  &  Co.,  Ltd.,  Birmingham,  will  probably  make  this  glass  in  the  near  future. 

Vn.)  23.  Glass  hartng  optical  properties  and  chemical  com-        Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Bamsiey. 
position  similar  to  one  known  as  "  Prism  C^rown." 

(Note. — Messrs.  Chance  Bros.  &  Co.,  Ltd..  Birmingham,  make  similar  glass.) 


m.)  24.  Glass  similar  in  optical  properties  and  chemical 
composition  to  a  glass  described  as  a  "  Heavy 
FUnt." 

(Note. — Messrs.  Chance  Bros.  &  Co., 

(IX.)  23.  Glass  for  the  "  shell "  of  artificial  human  eyes. 

(X.)  26.  Buby  glass  suitable  for  making  veins  in  artificial 
human  eyes. 

(XL)  27.  Glass  suitable  for  making  the  lens  of  an  artificial 
human  eye. 

Xn.)  28.  Soft  glass  suitable  for  filling  in  brass  caps  of  incan- 
descent electric  lamps. 


Messrs.  Wood  Bros.  Glass  Co.,  Ltd.,  Barnsley. 

Ltd..  Birmingham,  make  similar  glass.) 

Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park,  Edinburgh. 
Edinburgh  &  Leith  Flint  Glass  Ck).,  Norton  Park,  Edinburgh. 

Edinburgh  &  Leith  Flint  Glass  Co.,  Norton  Park,  Edinburgh. 

Messrs.  A.  C.  Cossor.  Ltd..  59,  Clerkenwell  Road,  E.C. 
Edinburgh  &  Leith  FUnt  Glass  Co.,  Norton  Park,  Edinburgh. 


Formulas  recently  reported  and  about  to  be  communicated  to  various  firms. 

Jn.)  29.  A  new  enamel  glass  suitable  for  sealing  in  various  metallic  wires  including  copper,  iron,  and  nickel.  This  enamel 
glass  makes  a  satisfactory  joint   with  soft   soda   glasses  and  with  many  lead  glasses. 

3V.)  SO.  A  modification  of  "  eye  shell  "   glass.     (.Alternative  to  IX.— 25). 

XV.)  31.  A  formula  for  an  opal  glass  intended  for  small  electric  bulbs  with  opal  backing.  A  bulb  blown  from  the  glass  remains 
clear  on  cooling,  but  can  be  "  struck  "  opal  by  re-heating  to  a  lower  temperature.  By  heaimg  the  iront  P^JJ  «'  jne 
bulb  to  a  rather  higher  temperature  this  portion  goes  clear  again  and  remams  so,  thus  leavmg  an  opal  renecting 
back. 

>1.)  32.  .\  formula  for  a  batch  mixture  suitable  for  making  a  white  bottle  glass. 

n.)  3.\  Two  formulas  for  lead  glass  of  high  density,  such  as  is  reduUed  for  efficient  X-ray  shields.      It  U  considered  necessary 
that  sheet  glass  tor  this  purpose  should  have  a  specific  gravity  of  not  less  thin  3-8. 
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Section  HI. — Porcelain.  , 

Messrs.  Doulton  and  Co..  Ltd..  London.  Basins, 
cnioililes  (ini-ludinp  Goooh  and  Rose  cnn-ibles). 
comtuistion  l>oats.  filter  disc*.  Biichuer  and  Hii-sch 
funnels,  capsules,  spatMlas.  stainini;  troujihs. 
scalpel  supports,  water  l>atb  rinsrs  and  covers, 
desiccator  plates,  acid  dishes,  filter  baskets,  wax 
enbeddinp  trouiihs,  mercury  ti-ou^hs.  steam  j 
jacket  for  Beckmann's  boiling-point  apparatus, 
ash  trays,  bee-hive  shelves,  test-tube  draining 
stands,  arsenic  plates,  arsenic  porous  pots,  and 
anaerobic  boxe^.  ] 

The     Worcester     Royal     Porcelain     Co.,     Ltd.,    | 
Worcester.     Basins,    combustion    boats,    crucibles    ' 
(ordinary.    Gooch,    Liebig.    and    Rose),    capsules, 
casseroles.  Biichuer  funnel,  filter  discs   and    cone, 
pneumatic    troughs,    combustion    and    pyrometer 
tubes,  unglazed  tube. 

Section  IV. — Filter  papers. 
Messrs.  W.  and  R.  Balston,  Ltd..  Mridstone. 
Ten  grades  of  Whatman's  filter  paper,  equivalent 
to  C.  S.  and  S.  Xos.  57.5.  589  (white,  black,  and 
blue  ribbons).  595.  597,  598,  602,  and  (i04,  and 
Dreverhoff  207). 

Messrs.  H.  jVllnutt  and  Son,  Maidstone.   Samples 
of  commercial  filter  paper. 

Messrs.   Evans.   Adland  and   Co..   Ltd..  Winch-   , 
combe.     \Miite    filtering    circles     (equivalent    to 
C.  S.  and  S.  Xos.  595.  597.  598,  602.  and  604), 
grey  circles,  embossed  white  circles,  crinkled  grey 
circles.  I 

Section   V. 
British    Laboratory-     Ware    Association.     Ltd., 
London.     Glassware  :      Beakers,     flasks,     funnels   j 
wide-neck   bottle,   tapered  adapter,   glass  tubing. 
Porcelain:     Crucibles    and   lids,    including    Gooch 
and    Rose    crucibles,    capsules,    boats,    casseroles, 
porcelain   for   the    dyeing   industry,    for    cooking, 
and  for  gas  and  electric  furnaces,   steel  analysis, 
etc.     Porous  ware  for  battery  and  bacteriological    ! 
purposes  ;    fireproof  ware  for  electric  furnaces  and    | 
electrical  purposes  generally.     Pure  nickel  vessels  : 
crucibles  and   lids,   evaporating   basins,   capsules.    ' 
spatulas.     Filter    paper    and    other    filter    goods. 
\\'hatman  filter  papers. 

Section  VI. 
Mr.  R.  Madaurin.  of  Stirling,  exhiliited  various 
products  of  his  low  temperature  coal  distillation 
process,  in  which  no  external  heating  is  employed. 
Combustion  is  maintained  by  an  air  and  steam 
blast,  and  the  heat  is  supplied  by  cooling  the 
power  gas.  Each  piece  of  fuel  is  fully  24  hours 
in  attaining  a  temperature  of  about  750°  C. 
Provision  is  made  for  removing  the  oils  condensing 
on  the  upper  layers  of  fuel,  so  that  practically  no 
decomposition  takes  place. 

The  exhibit  consisted  of  samples  of  the  .smokeless 
fuel ;   crude  oils  :  oils  separated  by  treatment  with 
sidphuric  acid  and  with  paraffin  oil  ;    oil  free  from 
resin  and   cresylic  acid,   for  lutiricating  ;    cresylic 
oil  ;    resinous  portion  and  varnish  extracted  from 
this     liy     turpentine  ;      bitumen     from     resinous 
portions  ;    light  spirit  from  the  oil. 
Section   VII. — Shale  oil. 
The  BroxV>urn  Oil  Co.,  Ltd..  sent  specimens  of 
■  shale,  crude  oil.  ammoniacal  liquor,  motor  spirit, 
shale   spirit,    lamp   oils,    lighthouse   oil.    "  marine 
sperm,"  fuel  or  gas  oils,  lubricating  oils,  miners' 
paraffin,    paraffin    wax    and    candles,    ammonium 
sulphate,  and  still  coke. 

Section  VIII. — Alkaloids. 
Messrs.  T.  and  H.  Smith.  Ltd..  Edinburgh, 
exhibited  five  different  varieties  of  opium,  as  well 
as  morphine  and  its  hydrochloride  ;  hydrochlorides 
of  ethylmorphine  and,  diacetylmorphine  ;  codeine; 
cryptopine  ;  gnoscopine  ;  narceine  ;  narcotine  ; 
papaverine  ;  xanthaline  and  its  hydrochloride  and 
nitrate  ;  meconic  acid  ;  caffeine  ;  theobromine 
cantharidine  ;  salicin  ;  veratrine  ;  emetine  hydro- 
chloride ;  cotamine  hydrochloride. 


Section   IX. 

The  Lothian  Chemical  Co..  Ltd..  Edinburgh. 
.Specimens  of  trinitintohiene.  cake,  lump,  and 
pure  reci-ystallised  froni  alcohol. 

The  Heaverhall  Colour  Co..  Edinburgh.  Colmlt 
blue,  niamifnctured  from  Canadian  ore. 

North  British  Rubber  Co.,  Ltd.  Specimens  of 
erasers. 

Section  X. 

Messrs.  T.  Morson  and  .Son.  I,td..  London.  .\ 
•sjunple  of  Roy's  glass  filter  cloth  for  the  filtration 
of  corrosive  liquoi-s.     (See  this  ,T.  1915.  538.) 


Obituary. 

XICIIOL.\S  IIKNRY  MARTIN. 

Mr.  N.  n.  Martin  was  born  at  Trebarveth, 
Cornwall,  on  .May  2.  1847.  From  1863  to 
1S75  he  was  engaged  in  various  phannacies  in 
Cornwall.  London,  and  Tlitchin.  and  passed  the 
examination  of  the  Pharmaceutical  Society  in 
ISCiS.  In  1875  he  went  to  Newcastle  as  partner 
with  Dr.  H.  B.  Brady,  F.R.S.,  and  on  the  retire- 
ment of  the  latter  eighteen  months  later  he 
acquired  the  business  of  which  he  was  senior 
partner  and  director  for  forty  years,  and  which, 
under  the  style  of  Brady  and  Martin,  acquired 
a  high  reputation  for  scientific  pharmacy,  and 
for  the  supply  of  pure  chemical  products  and 
scientific  apparatus.  He  was  one  of  the  first 
to  produce  gland  extracts,  which  have  proved 
to  be  such  valuable  curative  agents,  and 
adrenaline  was  a  feature  among  his  productions. 

He  held  a  very  high  position  in  British 
ph.armacy,  and  had  served  on  the  Council  of 
tlie  Pharmaceutical  .Society  and  as  President 
of  the  British  Pharmaceutical  Conference.  He 
was  also  very  keenly  interested  in  chemical 
industry  and  sat  on  the  Council  of  this  Society 
for  many  years,  as  Chairman  of  the  Newcastle 
Section,  Ordinary  MemV)er,  and  Vice-President, 
and  had  been  a  member  of  the  Publication 
Committee  since  1899.  He  was  Chairman  of 
the  Pharmaceutical  Section  of  the  Iiiternational 
Congress  of  Applied  Chemistry  in  London  in 
190.5.  JIartin  was  a  FeUow  of  the  Royal  Society 
of  Edinburgh  and  of  the  Linnean  Society,  a 
Vice-President  of  the  Natural  History  Society  of 
Northumberland,  Durham,  and  Newcastle, 
and  a  Justice  of  the  Peace  for  Newcastle  and 
also    for    Durham    County. 

Ho  died  on  July  5th.  at  his  residence,  Ravens- 
wood.  Low  Fell.  Gateshead,  after  a  severe 
illness,  at  the  age  of  69. 

EDWIN  W.  WHEELWRIGHT. 

Dr.  Edwin  W.  Wheelwright  was  bom  at 
Shipley.  Yorkshire,  on  Sept.  11.  1868.  and 
died  at  Malvern  on  May  2nd,  1916.  He  was 
educated  at  the  Salt  School.  Shipley,  the 
"\'orkshire  College.  Leeds,  and  Balliol  College, 
Oxford,  where  in  1891  he  took  his  degree. 
He  then  studied  under  Prof,  von  Baeyer  and 
Bamberger,  and  on  his  work  on  the  diazo- 
compo\inds  obtained  the  very  rare  honour  of 
Ph.D.  {Smnyna  mm  1/nide).  '  After  acting  as 
demonstrator  at  Halliol.  he  entered  in  1893  the 
firm  of  Messrs.  .Vlbright  and  Wilson,  of  Oldbury, 
near  Birmingh.im.  as  research  chemist,  in 
which  capacity  he  acted  up  to  the  time  of  his 
death.  He  was  a  great  authority  on  phos- 
phorus and  its  compounds,  and  match  com- 
positions, a  position  that  he  owed  to  his  own 
researches  continued  over  a  long  period  of 
years.  As  a  technologist  his  drstinguishing 
aptitude  w  as  in  •  taking  processes  from  the 
laboratorv  into  the  works;  this  was  all  the 
more  remarkable  as  he  had  little  or  no  instinct 
for  engineering. 
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Manchester  Section. 


Meeting  held  at  Grand  Hotel,  on  Fridoy,  March  3rd, 
1916. 


MK.   J.    H.    HOSEASOX   IX   THE   CHAIR. 


A  NOTE   ON   THE   CHKOillUM    INTENSIFI- 
CATION PROt'ES.S. 

BY   B.    E.    CROAVTHER. 

The  so-calleil  "  Chromium  "  process  of  intensifi- 
cation of  silver  pliotoiiraphic  images  came  into 
prominence  in  190.5  when  Welborne  Piper  and 
l).  J.  Carnesne  published  important  details  arrived 
at  bv  the  modification  of  the  orisdnal  formula  of 
Eder{lSSl). 

The  process  comprises  two  operations  (exclusive 
of  washings),  viz.,  '"  Bleacliing  "' and  re-developing, 
and  according  to  the  constitution  and  tune  of 
action  of  the  "  bleaching  "  bath,  more  or  less 
intensification  may  be  obtained. 

The  following  formula  were  recommended  : — • 


B. 


Eder'3. 


Potassium  bichromate  . . . 
Hydrochloric    acid    (1-16 

sp.  gr.)  

Water  to   


I  grm. 

0-2  c.c. 
100  c.c. 


2  grms.     2  grms.    2  grms. 

,  i 

1-0  c.c.      4-0  c.c.  ■  6-0  c.c. 
100  c.c.  I  100  c.c.    100  c.c. 


Bleaching  with  bath  A  yields  the  greatest  intensifl- 
'ation,  baths  B  and  C  yield  progressively  less, 
n-hilst  the  use  of  Eder's  bath  effects  very  little 
ncrease  of  density  of  the  image.  The  working 
letails  of  the  process  and  the  copious  notes  of  the 
;wo  authors  above  referred  to  leave  httle  to  be 
lesircd  as  far  as  the  application  of  the  process  is 
'Oncerned,  but  the  chemical  reactions  which  lead 
o  the  excellent  and  permanent  results  wei-e  not 
lucidated. 
The  diflQcuIties  encountered  wlien  attempting 
luantitative  work  with  small  amounts  of  sUverwere 
lugmented  by  the  presence  of  various  compounds 
vnich  appear  to  be  constituents  of  all  developed 
ind  fixed  photographic  images.  Attempts  were 
nade  to  obtain  quantitative  results  by  the  use  of 
ilver  wire,  but  the  action  of  the  "'  bleaching  "baths 
•n  the  metal  in  this  condition  was  inordinately 
low  and  the  quantitative  work  was  therefore 
abandoned. 

Piper  has  subsequently  (private  communication) 

xpressed  the  opinion  that  the  chromium  in   the 

'  bleached "   silver-chromium   complex   is   in   the 

hromous    condition,    but    the     existence    of     a 

hromous    compound    ^hich    exhibits     reduction 

eactivity    of    a    degree    sufficient    to    decompose 

•'ater   (see   "■  Reduction   mithods    of    volumetric 

nalysLs,"   Knecht   and   Hibbert,    p.    104)   in   the 

wsence  of  an  energetic  oxidLser  such  as  potassium 

ichromate.    appeared   to   be   highly    improbable. 

nd  the  present  author  therefore  endeavoured  to 

et<>rmine  the  state  of  oxidation  of  the  chromium 

1  the  complex. 

-\  carefully  prepared  silver  mirror  was  used  as 

e  "  image  "  and  the  chromium  present  in  the 

Ijleachiug  "  baths  and  in  the  '■  bleached  "  image 

■as  determined  by  means  of  a  solution  of  titanous 

luonde.     The  influence  of  the  hydrochloric  acid  on 

^f.  ''"'hromate  was  eliminated  by  working  against 

blank."     The  mirror  showed  a  metallic  silver 

3ntent  of  99-83'?o  (mean  of  two  determinations). 


It  wiU  be  e\-idont  that  if  the  silver  reduces  the 
chromiun^  to  the  chromous  state  only  half  the 
weight  of  bichromate  will  ha  reduced  as  com- 
pared with  that  which  would  be  reduced  were  the 
reaction  to  terminate  when  the  diromic  condition 
had  been  attained. 

Using  Eder's  formula  on  0'3190  grm.  Ag  it  was 
found  that  108Ag  =  (a)  7-9.5  and  (b)  8-0124  grms.  O 
from  Ijichromate.  and  that  the  whole  of  the 
reduced  chromium  passed  into  solution  in  the 
bleaching  bath. 

Using  the  formula  B  above  on  0-1316  grm.  Ag.  the 
result  lOS  Ag  =  7-9790  grms.  O  from  bicliromate  was 
obtained.  In  this  case  a  proportion  of  the  reduced 
chromium  compound  was  attached  to  the  silver 
chloride.  After  treating  the  "  bleached  "  mirror 
with  dUute  sidphuric  acid  i,t  was  completely  soluble 
in  ammonia  solution  and  the  acid  liquor  contained 
exactly  the  amount  of  chromium  which  the 
bleaching  bath  lacked  in  order  to  give  the  result 
indicated. 

Thus  intensification  was  due  to  a  precipitate  of 
a  chromic  compound.  The  conditions,  when  bath 
A  is  used  for  bleaching,  are  not  quite  so  simple 
as  in  either  of  the  two  cases  cited  above.  The 
amount  of  CrOj  apparently  reduced  is  always  in 
slight  excess  of  that  which  would  agree  with 
theory.  The  excess  was  found  to  be  represented 
by  uiu-educed  CrOj  which  is  combined  with  the 
precipitate,  to  which  it  imparts  a  brown  colour 
and  from  wliich  it  cannot  readily  be  separated 
without  the  use  of  acid  washings. 

The  brown  precipitate  appears  to  be  similar  to 
that  which  is  formed  when  a  solution  of  potassium 
bichromate  is  reduced  at  the  boil  with  an  amount 
of  sodium  sulphite  insufficient  to  reduce  that  part 
of  the  chromium  which  forms  the  6i-chromate,  i.e. 
the  CrOj  in  KX'rO.,Cr03 

The  colloidal  nature  of  the  clu^mic  hydroxide 
precipitated  under  these  conditions,  the  relatively 
small  amount  of  CrOj  which  is  attached  to  it,  and 
the  tact  that  this  amount  was  governed  by  the 
final  CrOa  content  of  the  reacting  solutions, 
point  to  the  conclusion  that  the  brown  precipitate 
is  an  adsorption  compound  of  either  CrO,  or  the 
bicliromate  and  basic  chromic  hydroxide. 

It  has  been  shown  that  the  brown  complex 
of  a  '■  bleached  "  negative  whilst  being  readily 
attacked  by  dilute  mineral  acids  is  relatively  highly 
resistant  towards  a  2"o  aqueous  solution  of 
potassium  metabisulphite.  In  this  re-spect  it  is 
quite  analogous  to  the  lirown  precipitate  formed 
by  the  action  of  sulphite  on  bichromate.  Further 
the  analosy  extends  to  the  action  of  alkaline 
photographic  developers  which  reduce  the  CrOj 
in  each  complex  with  a  resulting  change  in  the 
colour  of  the  complex  from  brown  or  buff  to  olive 
green.  Eder's  solution  in  conjunction  with 
titanous  chloride  titration  may  be  used  for  the 
estimation  of  the  metallic  silver  content  of  photo- 
graphic images   (developed). 


THE  pre\t:ntion  of  hever.sal  or 

SOLARISATION  IN  PHOTOGRAPHIC 
NEGATIVES. 

BY  R.   E.   CROWTHEE. 

Of  the  various  conditions  which  lead  to  the 
formation  of  a  reversed  result  when  an  exposed 
photographic  emulsion  is  developed  in  the  ordinary 
wav  lliis  communication  deals  only  with  those 
which  may  be  conveniently  grouped  under  the 
term  '"  Over  E.^posure." 

Such  over  exposure  may  be  constituted  by 
abnormallv  prolonged  action  of  a  light  of  average 
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intensity  or  l>y  rolatively  shorter  exposure  to  a 
liighly  actiiiif  lijiht. 

Tlie  former  conilition  is  freq\iently  encountered 
in  the  photi>graphini:  of  interioi's  when  the  subject 
iuchules  unscreeneil  windows  at  one  end  of  the 
actinic  scale  ami  heavy  shadows  at  the  other 
end  of  the  scale  ;  the  "latter  coiuiitioii  may  he 
met  with  in  the  photoirraphic  invi'stiiratioii  of 
various  Ught  sourii's  such  as  the  sun,  the  electric 
an',  etc."  Jaiuisen  (I'omptes  I'end..  90,  1417; 
91,  lUM  observetl.  wlicn  jiholographinsj  the  sun. 
that  as  the  exposures  were  prolonged  the  developed 
results  were  positives  where  they  sliould  have 
been  negatives,  and  also  that  still  longer  exposures 
yieldetl  negative  developeil  results  again. 

These  phenomena  of  revei'sal  and  re-reversal 
have  excited  considerable  interest  amongst  photo- 
graphic experimenters,  their  cause  has  been  the 
subject  of  much  speiulation.  and  means  for  their 
prevention  have  been  sought  by  many  investigators 
with  vai'ving  degrees  of  success. 

The  so-called  gelatm  ilry  plate  process 
origmated  in  1871  in  some  experiments  of  E.  L. 
Maildox,  who  preparetl  a  gelatin  emulsion  which, 
whilst  being  very  imperfect,  was  nevertheless 
workable.  Maddox's  emuLsioii  contained  an  excess 
of  silver  nitrate  and  was  developeil  with  a  plain 
solution  of  pyrogallol.  In  1873  it  was  pomted 
ovit  that  removal  of  the  excess  sUver  nitrate  and 
of  the  soluble  reaction  products  letl  to  improved 
i-esults,  i.e.,  in  the  presence  of  gelatin  any  other 
halogen  acconunodator  was  not  necess.iry,  and 
that  bulk  washing  of  the  prepareil  emulsion  could 
advantageously  replace  the  tedious  process  of 
dialysis.  The  advantage  of  precipitating  the 
sensitive  compounds  in  the  presence  of  a  little 
gelatin  was  also  first  commented  on  in  this  year. 

In  1878  Chas.  Bemiett  discovered  the  increase 
in  "  speed  "  which  resulte<l  from  the  preparation 
of  the  emulsion  at  the  temi)erature  of  boiling 
water,  at  which  temperature  it  shoiilil  be  main- 
tained for  some  time  before  washing  out  the 
soluble  reaction  protlucts.  The  use  of  a  little 
ammonia  in  addition  to  heating,  or  even  without 
heating,  the  emulsion  for  the  proiluction  of 
gi'cater  speed,  is  perhaps  the  only  published 
modififation  of  Bennett's  process  which  is  of 
interest,  and,  although  the  details  of  the  manu- 
facturing piocesses  of  the  modern  dry  plate  are 
well  guarded  traile  secrets,  it  may  be  taken  for 
granted  that,  as  far  as  essential  ingredients  are 
concerned,  Bennett's  formula  is  typical.  The 
gelatin  in  the  emulsion  of  the  motlern  dry  plate 
therefore  acts  both  as  the  emulsifier  and  the 
sensitiser.  Whilst  its  properties  as  an  emulsifier 
leave  little  to  be  desired,  as  a  sensitiser  it  is  far 
from  ideal. 

The  ideal  sensitiser  would  exhibit  the  follo\ving 
properties  : — Absolute  staliiljty  under  temperate, 
ti-opical,  or  frigid  atmospheric  conditioiLs  ;  power 
to  a^'commodate  the  halogens  instantaneously, 
yielding  stable  compounds  having  no  action  on 
emulsion,  developer,  or  image.  HoluliiUty  in 
water  and  alcohol  and  a  colloidal  structure  are 
also  desiraVile  characteristics.  .Such  a  sensitiser 
has  yet  to  be  discovered. 

Various  substances  are  at  present  employed  as 
sensitizers,  c.y.,  a  soluble  silver  salt  is  used  in 
printing-out  emuLsions,  its  action  being  to 
accommodate  the  halogen  hberated  by  light 
action  by  converting  it  into  insoluble  silver  halide. 
This  is  again  decomposed  by  light  action,  whereupon 
the  accommodation  again  takes  place,  and  so  on, 
until  sullicient  silver  is  produced  per  unit  area  to 
yield  a  visible  image. 

Since  in  the  case  of  negative  emulsions  the 
exposures  usually  given  are  very  much  less  than 
that  rf-quired  to  yielrl  a  priuted-out  image,  it 
might  be  concluded  that  for  this  dags  of  emulsion 


the  presence  of  a  sensitiser  is  not  necessary.  As 
far  as  normal  exposures  are  concerned  thciv  is 
no  need  whatever  for  a  sensitiser  provided  the 
halogen  be  allowed  to  get  away  from  tlu'  silver, 
as  the  experiments  of  Daguerre,  llti-schel.  and 
nunc  recentlv  those  of  Dr.  11.  WeLsz  (Brit.  J. 
I'hot.,  1"J07,  p.  000)  prove. 

There  is  distinct  evidence,  however,  that  long 
before  a  visible  image  has  been  produced  by  the 
action  of  light  on  a  gelalino-broiuide  eniiilsiou 
bromine  is  lilierated  and  its  prcseme  in  the 
emulsion,  as  would  be  anticipated  from  theo- 
retical considerations,  retards  the  fiU'ther  decom- 
position of  silver  bromide.  Thus  a  sensitiser 
confere  printing-out  speed  on  an  ciuukion.  It 
does  not  necessarily  allect  the  speed  of  aneniuLsion 
in  the  Hurler  and  l>rillield  sense.  The  li.  and  1). 
■■  speed  "  of  an  emulsion  is  ([uite  distinct  from,  and 
probably  beat's  no  relation  to.  the  priMlinii-out 
speed.  The  II.  and  D.  "  speed  "  is  always  deter- 
mined from  the  results  obtained  by  cipasiire  and 
dcrelopiiH'iit,  and  a  momeut's  consideration  will 
le<id  to  the  conclusion  that  development  cannot 
legitimately  be  considered  as  equivalent  to  a 
continuation  of  exposure.  In  the  fiist  place 
development  takes  place  under  conditioiLS  (absence 
of  actinic  light)  wliich  should  favour  the  reverse 
reactions  of  those  instigated  by  exposure.  P\ivtber, 
the  reactions  consequent  on  exjiosure  may  be 
considered  as  occurring  in  soUd  solution  and  only 
those  portions  of  the  emulsion  components  which 
are  within  molecular  distances  of  eaih  cither  can 
react.  In  a  normally  dry  emulsion  there  can  be 
little  if  any  migration  of  silver  atoms  and  the 
migration  of  gaseous  halogen  molecules  must  be 
couipai-atively  slow.  The  conditions  may  be 
characterised  as  unidirectional,  there  being  no 
evidence  of  reverse  reactions. 

In  development,  solution  ionisation  and  ionic 
mobility  are  normal  and  reactions  direct  and 
reverse  can  proceed  in  a  normal  way.  Thus, 
if  a  gelatino-bi'omide  emulsion  be  exposed  to 
actmie  liglit  in  a  series  of  strips  for  successively 
increasing  periods  of  time,  deposits  of  silver  c)f 
successively  increasing  density  are  produced  up 
to  the  limit  of  the  silver  contained  in  the  emulsion. 

On  the  other  liand.  if  the  deposits  be  obtained 
by  tlie  combined  actions  of  exposure  and  develop- 
ment tlie  ultimate  densities  of  such  deposits  are 
governed  by  the  c'oncentration,  composition,  and 
time  of  action  of  the  dcjveloper. 

If  the  results  obtained  by  exposure  and  develop- 
ment be  represented   graphically  as  a  curve  the 
abscissa;    of    wiiicli    are   log    exposures   and    the  j 
ordinates  H.  and  D.  "densities      (i.e.,  weights  of  i 
silver),    we   obtain    the   well   known   curve  which  | 
comprises    three    distinct    branches,    viz.:     (1)   a; 
first  ascending  portion — the  normal  or  first  negative  ■ 
portion  ;    (2)  a  descending  portion — the   reversal 
portion  ;    and    (3)  a   second  ascending  portion — 
the  second   negative  portion. 

It  lias  been  stated  that  Jannsen  (Compt*s 
rend.,  90,  1417;  91,  119)  obtained  evidence  of 
repetitions  of  these  portions,  but  although  I  have 
given  exposures  ranging  up  to  300  hours  summer 
sunshine  to  a  Kodak  film  emulsion  no  evidence  cjf  i 
any  such  repetition  was  obtained  on  developm'-nt 
(see  also  H.  J.  L.  Rawlins;  this  Journal,  1801, 
p.  IS).  Failing  further  evidence,  therefore,  it 
may  be  assumed  that  the  second  negative  portion 
is  the  last  portion  of  the  curve. 

Usuig  a  film  of  pure  silver  bromide,  i.e.,  free 
from  a  sensitiser,  there  is  reason  to  believe  that 
both  the  latter  portions  of  the  curve,  i.e.,  the 
reversal  and  second  negative  portions,  are  absent 
Jly  experiments  with  a  film  of  pure  silver  bromide, 
are  not  sutliciently  advanced  to  be  presented  as 
conclusive  evidence,  but  as  far  as  the}'  have  gonq 
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they  couflrm  the  ivsiilfs  obtained  by  U.  Weisz, 
who  found  that  witli  such  a  lilm  exposxues  long 
enough  to  pi-oduie  a  distinct  printed  out  image 
yielded  no  reversal  phenomena  on  development. 
As  has  been  previously  pointed  out,  exposuix-s  of 
very  much  shorter  duration  than  are  necessary 
to  obtain  a  printed  out  image  give  distinctly 
revei-sed  results  on  development  where  a  gelatino- 
bri)mide  film  is  employed. 

These  facts  possess  more  than  a  passing  interest 
to  a  student  of  the  latent  image  in  a  gelatino- 
bromido  emulsion.  Hitherto,  most  of  the  worl: 
which  has  been  done  on  this  question  has  been 
concerned  solely  with  the  metallic  element,  to 
the  neglect  of  any  consideration  of  the  influence 
of  the  non-metallic  component  (see  however 
Trivelli,  Phot.  Korr.,  1911,  24,  1S2.  and  Luppo- 
Cramer,  Z.  Chem.  Ind.  KoU.,  1911,  9,  22—25; 
also  Lumiere  and  Sevcwetz,  Bull.  Soc.  Chim., 
1008,  3,  713 — 750). 

The  evidence  of  the  later  workers  seems  to 
sxipport  the  assumption  that  the  latent  image 
consists  of  colloidal  silver  in  solid  solution  in 
unaltered  silver  bromide  and  of  loosely  combined 
halogen  rather  than  of  silver  sub-bromide.  Ag,Br 
(K.  Sichling,  this  J.,  1911,  833,  and  Reinders, 
this  J.,  1911,  440,  927,  1231). 

According  to  this  conception  the  exposure  of  a 
gelatiuo-bromide  emulsion  to  actinic  light  causes 
a  severance  of  the  bond  between  the  silver  and  the 
bivmine.  Both  these  components  are  in  an 
ionised  state  and  hence  are  chemically  active. 

The  bromine  attaches  itself  to  the  gelatin 
in  some  such  way  as  indicated  by  H.  R.  Procter 
(Chem.  Soc.  Trans..  1914,  313)."  According  to 
this  worker  gelatin  forms  an  addition  compound 
of  an  ammonium  type  with  the  halogen  acids. 
In  this  case  the  halogen  acid  results  from  the 
interaction  of  the  bromine  on  the  small  amount 
of  water  present  in  a  normal  emulsion  (a  perfectly 
desiccated  emulsion  is  insensitive).  Nascent 
oxygen  is  also  thus  produced  and  this  accounts 
for  the  tanuiiag  action  which  can  be  observed  in 
an  exposed  emulsion.  It  appears  probable  that 
the  tanning  is  efYected  by  dehydrogenation  and 
subsequent  quinone  condensation  of  the  dehydro- 
genated  products. 

The  severance  of  the  bond  uniting  the  metal 
and  the  halogen  necessitates  the  application  of 
a  definite  minimum  amount  of  energy  ;  exposures 
representing  less  than  tliis  minimum  may  cause 
a  stiaiuing  of  the  lond.  lut  on  the  terroination 
of  the  exposure  noi-mal,  i.e.,  unaltered,  molecules 
remain.  In  one  branch  at  least  of  applied  photo- 
graphy this  inertia  of  the  emiilsion  has  to  be 
considered  ;  thus  in  stellar  photography  it  has 
been  found  that  telescopes  having  object  glasses 
of  relatively  small  diameter  are  incapable  of 
producing  developable  images  of  the  fainter  stars, 
no  matter  how  long  the  exposure,  whereas  a  larger 
diameter  objective  produces  developable  images. 

Adopting  the  nomenclature  of  E.  C.  C.  Balv. 
it  may  be  stated  that  the  action  of  the  light  opens 
closed  force  fields  of  the  silver-halogen  molecule, 
and  in  order  to  produce  a  developable  condition 
the  respective  atomic  fields  must  be  so  far  separated 
as  to  allow  of  their  stabilisation  by  interaction  with 
suitable  contiguous  substances.  The  capacity  to 
resist  this  action  of  the  hght  is  a  measure  of"  the 
true  mertia  of  the  sensitivel'ompound  which  should 
not  be  confused  with  the  apparent  inertia  as 
determined  hy  the  Hurter  and  Driffield  svstem. 
This  latter  is  determined  from  results  obtained  by 
the  combined  actions  of  exposure  and  development 
and  for  a  given  exposure  can  be  modified  bv 
alteration  of  the  development  conditions  or  6t 
the  physical  condition  of  the  en-\i]sion. 


Thus,  Sheppard  and  Mees  have  shown  that, 
other  things  being  constant,  certain  developing 
agents  lower  the  H.  and  D.  inertia  of  an  emuhdon 
and  it  is  further  well  known  that  using  the  same 
constituents  in  their  manufacture  a  "ripened'' 
emulsion  exhibits  a  lower  H.  and  D.  inertia  than 
an  "  uniipened  "  emulsion. 

Kinoshita  (Proc.  Royal  Soc,  1910.  A  83,  432), 
has  shown  that  if  one  molecxile  of  silver  bromide 
in  any  aggregate  of  molecules,  or  grain,  is  ionised, 
the  whole  grain  becomes  deveIo]>able  and  therefore 
the  mere  aggregation  of  molecules  which  occurs  in 
the  ripening  process  is  sufticieiit  to  account  for 
the  increase  in  the  "  speed  "  when  such  ""  speed  " 
is  determined  from  the  relationships  of  the  visible 
developed  deposits. 

It  might  at  first  sight  appear  that  the  presence 
;    of  a  reducing  agent  in  the  emiUsion  ^houId,  by  the 
I   naore  rapid  removal  of  the  halogen  liberated  or 
ionised  by  exposure,  decrease  the  inertia,  but  in 
this  connection  it  is  necessary,  bearing  Kinoshita 'a 
results  in  mind,  to  remember  that  the  Ught  energy 
necessary  to  produce  a  developable  condition  is 
exceedingly    small    in   amount.     Thus,    according 
to  the  calculations  of  Xutting  the  amount  of  Ught 
energy  applied  to  an  emulsion  whiih  on  develop- 
ment will  yield  unit  density  (arresting  ru  of   the 
incident  Ught)  is  of  the  order  of   10~'*   ergs  per 
grain   of   Sfi   diameter   or    10~"    ergs  per  sq.  cm. 
of  the  emulsion.     Provided  therefore  the  halogen 
from  one  molecule  per  grain    (of    lO*"^  molecules) 
I    can  be  accommodated  the  full   "  speed  "  of  the 
emidsion    may    be    obtained.     The    presence    or 
absence   of   an   enei^etic    reducing   agent   in   the 
emulsion  can  make  no  appreciable  difference  to 
I   the  speed  of  that  emulsion. 

!  I  have  endeavoured  to  show  elsewhere  (Phofc. 
j  J.,  1914,  250  et  seq.,  and  1915,  18li  ct  s,^q.),  that, 
I  as  exposure  is  increased  and  the  amount  of  halogen 
libei-ated  is  also  increased,  the  presence  of  an  active 
reducing  agent  in  the  emiilsion  modifies  its 
properties  appredably.  When  the  gelatin  itself 
acts  as  the  reducing  agent  by  virtue  of  its  power 
of  combining  with  halogen  acids,  as  before  pointed 
out,  it  is  quite  efficient  for  all  ordinary  purposes. 

With  increased  exposure  the  further  liberated 
halogen  is  mechanically  held  by  the  gelatin  until 
such  exposures  as  are  sufficient  to  cause  the 
expulsion  of  gaseous  halogen  from  the  film  are 
employed.  The  development  reactiops  under 
these  varying  exposure  conditions  can  be  the  more 
readily  described  if  we  assume  that  a  gelatino- 
bromide  emulsion  has  been  exposed  in  three  strips  ; 
the  first  strip  having  received  an  expostire  which 
develops  to  a  density  of  unity,  the  second  strip, 
such  as  develops  to  a  reversed  result,  and  the  third 
strip,  an  exposure  which  yields  the  so-caUed 
second  negative. 

The  development  of  strip  (1 )  results  from  the 
electrolytic  reduction  of  each  grain  in  which 
ionisation  has  occurred  during  exposure,  the 
developed  density  accruing  from  the  reduction 
of  those  molecules  of  silver  bromide  which  were 
not  affected  by  Ught. 

In  the  case  of  strip  (2)  a  smaU  amount  of  silver 
— produced  by  the  exposure — generaUy  just 
discernible  as  a  printed  out  image — is  augmented 
by  a  small  amount  produced  by  a  reaction  similar 
to  that  occurrmg  in  the  case  of  strip  (1).  but  the 
concentrations  of  the  oxidation  produits  of  the 
development  base,  and  of  the  alkali  haUde  increases 
so  rapitlly  by  the  action  of  the  occluded  halogen 
in  the  gelatin  that  rehalogenisation  of  both 
deposits  commences  immediately  and  rapidly 
proceeds  to  a  finish,  when  development  is  per- 
formed in  non-actinic   light. 
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This  initial  development  and  subseq\ient  dis- 
appearance can  be  readily  ol"ser\ed  with  suitably 
exposetl  emulsions  when  well  dihitoil  developer 
are  emplo\e<.l.  If  development  be  condncteti  in 
actinic  liiiht  the  rohalotrenL<ation  is  never  complete, 
in  fact  it  has  been  shown  that  a  developed  reversed 
ioia^e  may  be  ivtlevelopeil  to  yield  a  normal 
result  after  exposure  to  actuiic  light. 

The  reactions  which  cause  the  rehalogenisaiion 
are  in  all  probability  exceeiliiifily  complex,  but 
that  the  oxidiseil  products  of  the  developer  are 
the  cavise  seems  certain.  If.  for  instance,  a  small 
quantity  of  quinone  L-j  placed  on  a  normally 
exposeil  emulsion  and  the  imasre  then  carefully 
*levelope<i.  complete  reversal  will  occur  in  the 
areas  which  were  in  contact  with  the  quinone. 

In  this  connection  it  is  of  interest  to  recall  the 
fact  that  Lumiere  and  Seyewetz  have  made  use 
of  the  combined  action  of  an  oxidised  developing 
base  and  an  alkaU  halide  for  the  reduction  of 
developed  images  (this  J..  1910.  1228).  Tlie 
somewhat  remarkable  oxidising  power  (by  dehydro- 
genation)  of  bodies  of  a  quinone  structure  has  been 
conunented  upon  bv  A.  G.  Green  (J.  Soc.  Dvers 
and  Col.,  1913,  109)". 


5?trip  (3).  In  this  case  the  final  developed 
deposit  consists  of  the  silver  formed  during 
exposure  minu.^  that  rehalogenised  by  reaction.s 
similar  to  those  occurring  in  strip  (2).  Obviously, 
the  longer  the  exposure  the  denser  \%-ill  the 
developed  result  be,  because  once  the  film  has 
taken  up  its  full  complement  of  halogen  the 
remainder  of  the  halogen  passes  into  the  atmosphere 
■and  is  no  longer  available  for  the  oxidation  of  the 
■developer  and  hence  for  the  rehalogenisation 
of  the  silver. 


The  prevent  ion  of  reversal  is  therefore  dependent   i 
upon  the  efTective  accommodation*  of  the  halogen,    I 
liberated  during  exposure,  in  such  a  way  that  the   ! 
developer   employed   cannot   be   oxidised    by    tlie 
reaction      produces      of      such      accommodation. 
^"arious    .substances    have     been    added     t^o     the 
emuL^ion  for  this  purpo.ie  and  as  far  as  efliciency    : 
is  concerned  potas.sium  nitrite,   as    recommended   I 
by  Abney,  is  perhaps  the  most  important,  but  its    i 
tendency  to  crystallise  and  cause  reticulation  of 
the  fdm  prevents  ita  use  in  the  case  of  the  gelatino- 
bromide  ilry  plate. 

Other  more  or  less  readily  oxidised  compounds, 
e.fj..  manganous  salts,  quinine,  and  m-plienylene- 
diamine  have  been  tried,  l)Ut  although  they 
tiniloubtedly  improve  the  results  they  do  not  react 

*  It  is  remarkable  that  direct  halogen  abiorbenU  will  Dcttbci 
revcnt  reversal  nor  serve  ad  developers. 


with  the  halogen  quickly  enough  to  prevent  a  large 
proportion  of  it  from  reacting  with  or  otherwise 
being  accommodated  by,  the  gelatin:  tliLs.  of 
course,  laj-gely  annuls  the  beneficial  effects  of  the 
special  additions. 

The  bases  used  for  development  are  amongst 
the  most  active  reducing  agents  wliich  can  be  used 
for  the  accommodation  of  the  halogens  and  thev 
can  be  used  as  sensitizers  in  a  gelatino-biximide  or 
chloride  emulsion.  \\U\\  one  or  two  exceptions, 
however,  these  developed  cannot  be  employed  in 
emulsions  which  have  to  be  developed,  as  their 
oxidation  proilucts.  formed  diuing  exposure,  ai'e, 
in  conjunction  with  the  alkali  bromide,  exceedingly 
active  rehalogenisei's.  (The  actual  composition 
of  the  rehalogenised  conipound  is  at  present 
unknown— -it  is  completely  soluble  in  a  10% 
solution  of  sodium  thiosulpiiate.) 

Broadly  speaking,  the  slower  a  developer 
acts  in  the  normal  way  the  le-ss  is  the  apparent 
reversing  power  of  its  oxidation  products  and 
hence  these  slow  developers  are  applicable  as 
sensitisere  which  greatly  mininiise  solarLsation 
phenomena.  Compounds  of  hydrazine  and  hydroxyl- 
amine  have  been  successfuUv  used  in  this  con- 
nection (Eng.  Pat.  1089  of  1908)  but  a  serious 
diminution  of  the  "  speed  "  appeal's  to  result  from 
their  addition  to  rapid  emulsions. 

Highly  beneficial  effects  are  produced  by  the 
addition  of  one  or  other  of  the  compounds  derived 
from  p-phenylenediamine  for  the  use  of  wliich, 
as  preventitives  of  reversal,  a  patent  has  been 
taken  out  by  the  author  (Eng.  Pat.  29,919  of  1912). 
;)-PheuylenecUamine  itself  may  be  employed  but 
the  rapidity  withwluch  it  is  oxidised  by  air  form- 
ing liighly  coloured  bodies  which  "  slow "  the 
emulsion  rondel's  it  highly  desirable  to  protect  the 
amino  groups.  When  these  groups  are  so  pro- 
tected the  "  slo^ving "  of  an  emulsion  by  the 
addition  of  one  or  other  of  the  compounds  specified 
in  the  patent  is  for  all  practical  pui-po.ses  quite 
ncgUgible. 

It  is  necessary,  when  using  plates  which  have 
been  rendered  more  or  le.ss  immune  from  reversal 
faults,  to  develop  with  care  if  negatives  showing 
detail  in  both  high  lights  and  shadows  are  desired. 
The  reasons   for  tliis  have  been  discussed  more 
fully    in   a    short    communication    to   the    Royal 
Astronomical  Society  (J.  Roy.  Astron.  Soc,  1!)U,    ' 
24,  [.o],  201).     In  fine,  the  golden  rule  of  "  Expose    i 
for  the  shadows  and  develop  for  the  liigh  lights  " 
with    one    or     other     of     the     "  soft "     working    | 
developers,    should     be    followed.     Ordinary    dry 
plates    may    be    either   steeped    in    the    diamine    , 
solution   or   the   latter   may    be   applied   with  a 
'■  Blanchard ' '  or  camel  hair  brush,  and  as  alteration  | 
in  the  air  is  exceedingly  slow  the  plates  so  treat«d   | 
may    be    stored    under    normal    conditions    until  | 
required  for  use.     The  two  examples  accompany-  | 
ing  tliis  communication — photograplis  of  an  eleven 
ampere    arc — were    obtained    by    exposing    in   a 
stereoscopic  camera,  an  ultra  rapid  plate  lialf  of  j 
which  had  been  treated  (some    days    pre\iously).  i 
with  a  1  %  solution  of  a  substituted  paraphenyl-  i 
enediamine.     The  exposure  given  was  11  seconds 
at    an    aperture    of    F/8    and    development   was  ; 
performed  on  the  uncut  plate  so  that  both  halves  I 
were  developed  in  identically  the  same  way.     In 
this    particular   instance   a   developer   containing 
j>-phenylenediamine    hydrochloride    and     soilium  , 
suliihite    only    was    employed,    as    it   had     been   ; 
previously   noticed   that  such  a  solution  yielded 
excellently  gra<lcd  negati\es  of  subjects  showing] 
enormous    contrasts.     The    examples    are     from  , 
"  straight  "  prints  from  the  unretouched  negative  | 
and  show  that  the  j>-plienylenediainine  compound.-*  i 
can    be    usefully    employed     for    the    purpose    of ! 
minimising  the  reversal  effects  of  over-exposure. 
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T'atents. 

Furnaces  and  kilns  for  npplyiufj  and  iililising  heat 
of  ram'jiistion.  G.  Six.  and  O.  Guttmaiiii  and 
Sons.  London.    Eng.  I'at.  4220,  Mar.  17.  1!»15. 

A  H0RIZ0XT.\L  mufflo  furnace  is  provided  with  an 
agitator,  the  rake  fingers  of  which  are  splayed 
at  their  lower  ends  and  bent  in  the  direction  of 
the  exit  of  the  furnace.  The  rakes  are  moved 
recipi-ocally  with  respect  to  the  furnace  by  means 
of  rods  or  tubes  or  an  endless  chain  and  a  motor. 
The  bed  ot  the  furnace  consists  of  cast  iron  plates 
arranged  st«p  fashion.  Tlie  arrangement  is  appUc- 
able  to  furnaces  for  the  manufacture  of  sodium 
sulphate  and  hydrodiloric  acid. — W.  H.  C 

Liquid  fuel  furnaces.      H.   E.   Yarrow,   Glasgow. 
Eng.  Pat.   17,4.50,  Dec.   13,   191,5. 

In  a  boiler  furnaoe  burning  oil  fuel,  the  lever 
which  controls  the  oil  supply  is  connected  by  links 
to  the  air  doors  of  the  corresponding  air-box  so 
that  the  dooi-s  are  opened  and  closed  simul- 
taneou.sly  with  the  opening  and  closing  of  the  oil- 
supply  valve.  The  mechanism  may  be  locked  in 
the  open  and  closed  positions. — W.  P.  F. 

Regenerative-furnace.  J.  \V.  Barnes.  Youngstown, 
Ohio.  U.S.  Pat.  1,180.370,  June  0,  1916.  Date 
of  appl.,  June  17,  1915. 

The  furnace  is  provided  at  each  end  with  a  gas 
nozzle  projecting  into  the  hearth  chaniber  and 
with  air  and  gas  regenerating  chambers.  Valves 
are  provided  for  changing  the  direction  of  the  flow 
Of  the  air  and  the-  gas. — W.  H.  C. 


Gas  burner  ;    Industrial  - 


■  and  furnace    lehcrein 


the  same  can  he  used.  South  iletropolitan  Gas 
Co.,  and  D.  Chandler.  London.  Eng.  Pat. 
100,603,  Jan.  15,  1910.    (Appl.  No.  GS5  of  1916.) 

The  injector  tube  of  the  liurner  Is  mounted  on  an 
annular  plate  and  projects  into  the  furnace,  while 
the  gas-supply  pipe  and  nozzle  are  pivoted  on  a 
lug  projecting  outwards  from  the  aniuilar  plate, 
so  that  the  supply  pipe  is  parallel  to  the  plate 
and  the  nozzle  at  right  angles.  The  supply  pipe 
is  normally  fixed  at  another  point  to  another  lug 
projecting  from  the  annular  plate,  by  a  cotter 
pin  which  can  be  withdrawn,  so  that  the  tube 
niay  swing  outwards  to  faciUtate  cleaning  of  the 
injector  tube.  The  furnace  contains  a  "layer  of 
ivtractory  material  below  the  crucilile  and 
slightly  below  the  burner  flames  — W.  F.  F. 

Furnace.  W.  P.  Brown,  London.  Ontario.  U.S.  Pat. 
l,184,819,May30,1910.  Date  of  appL,Apr.l2,1915. 
The  furnace  is  provided  with  a  grate,  smoke  outlet, 
lire-bos.  and  a  gas-collecting  and  separating 
chamber,  located  within  the  furnace  at  a  point 
higher  than  the  smoke  outlet,  and  out  of  and  above 
the  direct  line  of  draught  from  the  fire-box  to  the 
smoke  opening.  The  lighter  gases  of  combustion 
nse  into  the  gas-coUecting  chamber,  and  separate 
into  gases  of  different  densities.  The  lightest  gas  is 
conducted  back  to  the  fire-bos  bv  a  return  flue 
from  the  chamlier,  terminating  iii  and  encircled 
iiy  an  air  inlet  flue  on  the  side  of  the  fire-box 
above  the  grate,  and  provided  with  openings  com- 
uiumcating  with  the  fire-bos. — B.  N. 


Gas  and  liquid  coolers  and  gas  scrahbers.  W.  Yates, 
and  ilatthews  and  Yates  Ltd.,  Manchester. 
Eng.  Pat.  8702,  June  14,  1915. 

A  NUMBER  of  thin  discs  are  threadeil  closely 
together  on  a  rotating  horizontal  shaft  in  a  casing 
containing  water  up  to  the  level  of  the  shaft.  Air 
or  gas  enters  the  casing  by  an  opening  opposite  the 
edges  of  the  discs  and  ijasses  between  them  to  a 
similar  outlet  at  the  opposite  side.  Short-circuit- 
ing over  the  top  of  the  discs  is  preventeil  by 
horizontal  guide-plates  which  extend  from  the 
side  of  the  casing  to  the  edges  of  the  discs. 

— W.  F.  F. 

Dust  or  like  matter  from  air  or  gases  ;  Apparatus  for 

separating ami    collecting   same.       G.     Dod, 

I'restwich.   and    The   Imperia   Co.,    Ltd.,   Jlan- 
chester.    Eng.  Pat.  8920,  June  17,  191.5. 

Thk  dust-laden  air  is  delivered  downwards  into 
a  removable  collecting  chamber,  which  is  pressed 
against  a  stationary  upper  chamber  and  ispro- 
vided  with  a  lever  operated  by  hand  for  dis- 
engaging it  from  the  upper  chamber. — W.  H.  C. 

Steam    boilers ;     Preventing    incrustation     in  - 


E.    Seabrook,    Grimsby.       Eng.    Pat.     10,930, 
July  28,  1915. 

Brimstoxe  (sulphur)  is  added  to  the  water  to 
prevent  incrustation. — W.  H.  C. 

Boiler-cleaning  composition.  G.  W.  Wallace,  East 
St.  Louis,  111.,  Assignor  to  Halenc  Products  Co., 
St.  Louis,  Jlo.  LCS.  Pat.  1,182.947,  Mav  16, 
1916.     Date  of  appL,  July  19,  191.5. 

Tht5  composition  consists  of  a  solution  of  naph- 
thalene in  a  hydrocarbon  oil  of  the  "  benziii 
series  "  having  a  low  specific  gravity. — W.  11.  C. 

Mixing  apparatus  ;    Chemical  - 


.  J.  Dean  and 
B.  N.  'Dodge,  Bradford,  Eng.  Pat.  13,044, 
Sept.  13,  1915. 

A  JiixiNG  apparatus  for  chemieais  is  provided 
with  heating  or  cooling  coils  made  in  the  form 
of  jointless  U-shaped  pipes  wliich  depenil  from  the 
cover  of  the  vessel  and  are  provided  witli  a  siphon 
pipe  for  the  extraction  of  the  condensed  water. 

—\V.  H.  0. 

Mi.ring  and  kneading  machines.  J.  Lips.  Nieder- 
Urdorf,  Switzerland.  Eng.  Pat.  100,011,  Feb.  23, 
1910.     (AppL  No.  2733  of  1916.) 

A  MIXING  and  kneading  machine  has  two  kneading 
implements  rotatable  on  crank  pins  and  jirovided 
with  aims  placed  crosswise  and  connected  by  links 
with  a  fixed  stud,  which  takes  tlie  stresses  due 
to  the  resistance  of  the  material  liemg  kneaded. 
The  rotating  kneading  pan  is  removable  and 
is  mounted  on  a  carriage  provided  «-ith  studs, 
so  that  it  can  only  be  rotated  when  it  is  in  its 
nroner  position  in  relation  to  the  kneading  arms. 
*^  — W.  H.  C. 

Evaporating  apparatus.  W.  Anderson.  Helens- 
burgh, and  J.  Meikle,  Glasgow.  Eng.  Pat. 
15,547,  Nov.  4,  1915. 
The  first  unit  of  a  multiple-effect  evaporator 
consists  of  upper  and  lower  liquid-containing 
drums  connected  by  vertical  pipes,  which  pass 
tlirough  a  flue   wherein   they  are   heated  by  the 
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fire  gase?.  A  vapowr-  and  luxuor-coiitaiuing  drum 
is  fixed  above  the  vipper  liquiil-coiitaiiimg  drum 
and  is  i-onneeted  theifwith  liy  pipes.  Tlie  upper- 
most drum  is  also  pi-ovided  with  a  feed  iidet  pipe 
and  a  pipe  wliioh  passes  tlirousjli  the  upper 
liiliiid-ioiitaiiiini:  drum  and  tlie  tlue  into  the 
lower  liquiil-oontaiiiing  drum. — W.  II.  C. 

Concentralinft   aqueous    Uquids ;     Process    of - 


E.  Collet  t.  Assitrnor  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab.  t'hristiania.  Xorwav. 
U.S.  Pat.  l.l.S4.92ti.  Mav  30.  1910.  I>ate  6t 
nppl..  Nov.  2.5.  1913. 

The  liquid  is  evaporated  Iiy  indirect  heatinsr  and 
the  vapours  griven  off  are  conduited  into  the 
lower  part  of  a  drying  apparatus  ihanred  with  a 
dryinsT  asrent.  The  middle  portion  of  tlie  drying 
apparatus  is  maintained  at  a  temperature  suitable 
for  the  dryins;  pmcess  by  withdrawins  a  portion 
of  the  liquid  tlowing  throu^rh  the  apparatus, 
cooling  it.  and  reintroducin<r  it  into  the  appai-atus 
at  a  higrher  point.  The  drying  agent  after  passing 
throuirh  the  apparatus  is  introduced  into  the 
liquid  l>eiiu;  evaporated,  to  i-ecover  any  vapour 
otiier  tliau  water  vapour  wloich  mav  have  been 
absorbed  —W.  H.  C. 

'DesiccaHng  apparatus.  O.  E.  and  I.  8.  Merrell, 
Assisniors  to  Merrell-Soule  Co..  Svracuse.  X.Y. 
U.S.^  Pat.  1.1S3.098.  Mav  16,  1916.  Date  of 
appl..  Apr.  4.  1910. 

Ax  air  wliirling  cham- 
ber. C.  having  tan- 
gential inlets.  E,  from 
the  «ind  trunk.  B.  by 
which  it  is  sm-rtiunded, 
communicates  with  a 
desiccating  chaml)er, 
A,  by  a  conical  open- 
ing. F.  It  is  also  pro- 
vided with  a  central 
air  pipe.  AT.  also  having 
a  conical  orifice.  L.  the 
cone  being  more  acute 
than  the  cone.  F.  The 
liquid  to  be  desiccated 
is  sprayed  into  the 
chamber  by  a  number 
of  atomisers,  J. — 
W.  H.  C. 


Dri/inri  apparatus.  H.  C.  Ebel,  Hanover.  Geniwnv. 
r.S.  Pat.  1.170.706.  Mar.  21.  1916.  Date  of 
appl.,  Aug.  10,  191.5. 

A  T.\LL,  narrow,  vertical  drj-ing  cham')er  is  pro- 
vided with  a  series  of  superposed  conveyors,  each 
consisting  of  a  pair  of  oppositely  curved  troughs, 
2H,  connected  by  convex 
longitudinal  plates.  29, 
and  circular  end  plates, 
and  mounted  on  a  rotat- 
ing shaft.  Scrapers.  32. 
33.  or  34.  atUched  to 
the  longitudinal  plates. 
sweep  over  the  .surface 
of  the  trough-s.  Adjacent 
conveyors  revolve  in 
opposite  directions,  and 
the  material,  supplied  to 
the  upper-most  one.  falls 
into  the  ne.\t  lower  one. 
and  so  on.  to  a  screw 
conveyor  at  the  liottom. 
Air,  heated  in  suitable  heating  chambers  on  either 
side  of  the  drvuig  chamber,  is  passed  through  the 
latter.— \V.  IL  C. 


Cooling  or  heatiufi  liquids  or  f/ascs  or  treating  air  or 

I        guses  tcith  liquids;    Apparatus  for .     O.  H. 

I       Walker.  Malvern,  and  IT.  >Ieeu.au.  Manchester. 
I        Eng.  Pat.  867t!.  June  12.  191.'>. 

Ix  cooling  or  heating  apparatus  consisting  of  two 

I   or    more     rotAry     diiim>     formed     of     a    nmu'>er 

of  couvolutions  of  sheet  m'ta'.  and  mounted  on  a 

I   vertical   sh.aft.   30   arranged   that   the   gas   passes 

I   vertically   between  the  convolutions,  gxiide-plates 

are  provideil  between  each  pair  of  driuus  to  collect 

the  drops  of   liquid   from  the  upper  drum,  and 

deliver   the   liquid   as   a    constant    streani   to   the 

drum  lielow.     A  fan  or  propeller  is  also  provide.! 

;   to  create  a  draught. — W.  II.  C. 

Liquid-cooling  toicer.  G.  J.  Stocker.  St.  Louis.  Mo. 
i  r.S.  Pat.  1.1.^7.399.  June  13.  1916.  Date  of 
j       appl..  Mar.  26,  1914. 

The  liquid  to  be  cooled  trickles  downi  against  a 
current  of  air,  over  a  cooling  surface  composed  of 
layers  of  parallel,  spaced,  horizontal  slats  set  up 
on  edge,  the  slats  in  each  layer  being  .at  right 
angles  to  those  in  the  adjacent  layers.  Diagonal 
vertical    slats    pass    down    throtigh    the    passages 

,   thus  formed,  to  hind  the  structure. — \V.  F.  F. 

I 
liaising  or  forcing  liquids  or  elastic  fluids  ;   Appar- 
atus for .     H.  A.  Hi'mphrev.  I>ondoa.  and 

W.  J.  RusdeU.  Wolverhampton.   Eng.  Pat.  8890, 

I        June  16.  1915. 

Ix  internal  com')Ustion  pumps  described  in  Eng. 
Pat.  11.818  of  1911  (this  J..  1912.  626).  energy  is 
stored  by  compression  only  when  the  power  stroke 
exceeds  the  normal  sti-oke  in  length.  The  external 
work  is  done  on  the  power  stroke  and  the  com- 
pression of  the  fresh  combustilile  charge  on  the 
following  stroke.  The  lengths  of  the  strokes  are 
maintained  within  the  desii'ed  limits  liy  causing 
the  pressure  changes  in  the  elastic  ciushion  or 
cushions  to  control  the  supply  of  combustible 
mixture.  The  motion  of  tlie  reciprocating  part 
of  the  pum.p  is  transformed  into  rotary  motion  for 
the  pui-pose  of  operatmg  the  inlet  and  exhaust 
valves.— W.  H.  C. 

Freezing  wafer-bearing  strata   in   boring  operations 

and    the    lihe  :     Process   for .     A.    Xotznv, 

Gleiwitz, Genaany.  Eng.Pat.l6,823.Xov.30,1916. 

Liquefied  air  is  injected  into  the  strata  or  into    j 
pipes  lining  the  borehole  and  by  its  evaporation 
eftects   the   freezing. — W.  H.  C. 

Tuhc-mill.  D.  E.  Carlson.  Assignor  to  Chalmers 
and  WiUianis.  Inc.,  Cliicagu  Heiuhts.  111.  U.S. 
Pat.  1.183.431,  Mav  16.  1916.  Date  of  appl., 
July  14,  1915. 

A  Di.vPHTiAGM  for  a  tube-mill  is  formed  of  two 
plates  adjusta))ly  secured  together  and  having 
overlapping  perforations.  Projections  from  one  of 
the  plates  extend  into  the  perforations  of  the 
other  plates.— W.  H.  C. 

Puhcrising-mill.  M.  R.  O'.Shaughnessv.  Elmsdale, 
Nova  Scotia.  U.S.  Pat.  1.185.342.  May  30, 
1916.     Date  of  appl..  July  28,  1915. 

A  REVOLVIXG  tube  niiU  is  divided  into  compart- 
ments by  transverse  partitions  provided  with 
radial  convolutions,  which  increase  in  depth  out- 
wardly. The  mill  has  an  axial  inlet  at  one  end, 
an  axial  outlet  at  the  other,  and  axial  com- 
municating openings  in  the  partitions.  Tlie  si^e 
of  the  openings  increases  from  the  inlet  to  the 
outlet.— W.  H.  C. 

Orinding-mill  or  crusher.     C.  Goltdammer,  Katto- 

witz.  Germanv.     U.S.  Pat.  .1,186,470,  June  6, 

1916.     Date  of  appl.,  July  31,  1915. 

Ax  upper  grinding  roller  Is  mounted  horizontally  in 

fixed  bearings  in  two  parallel  frames,  and  by  its 
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rotation  drives  a  grindinc;  rinsr  surrounding  and 
supp<irtiil  liy  it.  Two  otlier  yriiulin^  inUers  are 
mounttnl  in  lieaiings  carried  Ijy  levers  i)i\oted  to 
the  side  fi'ames  and  rest  in  the  lower  part  of  the 
grindiiit;  riny.  A  surrounding  casing  is  removable 
in  sections  without  aftecting  the  adjustment  of 
the  iHiUers.— W.  F.  F. 

Bonf-bkick  or  other  filtering  media  ;  Process  of  and 

apparatus  ior  revivifyina  or  decarbonisiiif/ . 

M.  Weinrich.  New  York.     Xr.S.  Pats.  1.184.307 

and   1.184.:»)8.  Jfav  '2o.  1916.     Dates  of  appL, 

Nov.  19,  and  Dec.  13.  1915. 

The  material  is  heated  in  a  closed  chamber  liy 

!    extt>rnal  means  and  is  then  discharged  from  the 

I    perforated  bottom  of  the  chamlier  in  fine  streams 

'    into  another  chamber  where  it  comes  into  contact 

with  a  inrrent  of  air  ;   or  it  may  be  passed  through 

ft  revolving  drum  heated  externally  by  flre  gases 

.ind  pi-ovided  inside  \vith  perforated  lifting  blades 

throutfli  which  the  material  is  dischai^ed  in  thin 

j    streams  against  a  current  of  air  passing  through 

1    the  drum.— W.  H.  C. 

Colloidal  solutions  in  organic  substances  not  miscible 

irith    )caler ;     Process    of   producing .      H. 

Karphis.  BerUn.    Eng.  Pat.  8641.  Jiine  11.  1915. 

Ax  irreversible  colloid  is  removed  from  a  hydrosol 
by  producing  within  the  latter  an  amorphous 
organic  precipitate  which  is  solnlile  in  the  organic 
substance  in  which  it  is  desh-ed  to  produce  the 
organosol.  The  precipitate  is  separated,  heated 
to  remove  water,  and  then  mixed  with  the  organic 
substance,  when  an  organosol  of  the  desired 
colloid  is  obtained.  Organosols  suitable  for  use  as 
phaim»ceutical  pi-oducts.  luliricants,  catalysts, 
pigments,  etc..  may  be  prepared  in  this  way. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sul>-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  2382  of  1891  ;    this  J..  1892.  360.) 

— W.  H.  C. 

Oraphite  compowid  [hd>ricar)t'\  and  process  of 
making  it.  G.  Kirkegaard.  Brooklyn.  N.Y., 
Assignor  to  National  Graphite  Lubrication  Co., 
Wihnington.  Del.  U.S.  Pat.  1.185.682.  Jime  6, 
1910.    Date  of  appl..  Feb.  12.  1913. 

A  X0BM.\LLY  solid  lubricant  is  formed  by  mixing 
finely  divided  flocculent  graphite  with  a  partially 
carlx)nis#d    resinous    (shellac)    binder. —  W.  H.  C. 

Lubricants  ;  Method  of  making 


.  H.  Feldmeier, 
As-siguor  to  D.  H.  Burrell  and  Co.,  little  Falls, 
N.Y.  U.S.  Pat.  1.180.175.  June  6.  1916.  Date 
of  appl..  ilay  23.  1912. 

-\.  CYTJXDnicAL  vessel  with  its  axis  slightly  inclined 
to  the  vertical  is  mounted  on  a  frame  and  provided 
with  a  rotating  paddle,  while  it  is  surrounded  by 
a  heating  jacket  and  by  an  outer  air  jacket.  These 
jackets  are  connected  at  their  ends  to  anmdar 
heads.  o!ie  of  which  is  mounted  so  as  to  slide 
on  the  heating  vessel.  Ijquid  to  be  heated  enters 
at  the  bottom  and  is  dehvered  at  the  top  into  an 
enlargement  of  the  heating  vessel  provided  with 
an  enlarged  extension  of  the  rotating  paddle. 
The  heated  liquid  is  finally  delivered  thi-ough  an 
opening  in  the  side  of  the  larger  chamber. — W.  F.  F. 

Filter  for  liquids,  espccialh/  for  sugar  juices. 
Pfeifer  und  Langen  Ges.  m.'b.  H..  Elsdorf .  Ger. 
Pat.  291.519,  Dec.  23.  1914. 

P1LTER-CI.0TH  woven  from  paper  yarn  is  used  :  two 
or  more  layers  of  the  paper  yarn  cloth  may  be 


used  or  a  layer  of  paper  yarn  cloth  ha^■ing  a  layer 
of  cellulose  or  paper  pulp  firmly  united  to  "it. 
Filtration  is  more  rapid  than  with  a  filter-cloth 
■made  of  hemp  or  jute,  a  clear  filtrate  is  obtained, 
and,  especially  in  the  filtration  of  sugar  juices,  the 
pores  of  the  cloth  are  not  clogged  so  quickly. — A .  8. 

Liquefaction   and  separation   of  gases  ;  Expansion 

apparatus     ior     thf .      K.     Jlewes.     Berlin. 

Ger.  Pat.  291,751,  Oct.  29,  1912. 

A  XAHROW  clearance  space  is  left  between  the 
piston  and  the  wall  of  the  cylinder  in  wliich  the 
gaseous  mixture  is  compressed.  The  use  of  lubri- 
cants is  thus  rendered  unneces.sary,  and  the  small 
quantity  of  compressed  gas  which  passes  through 
the  clearance  space  to  the  space  behind  the  piston 
produces  cold  by  its  expansion  and  thus  performs 
usefiU  work. — A.  S. 

Themiochemical  reactions  in  closed  vessels  ;  Utilisa- 
tion   of    combustible    gases    produced    by as 

heating  agent  in  the  process.     Siemens  und  Halske 
A.-G.,Siemensstadt.Cer.Pat.291,782.Julyl3,191?. 
The  gases  are  burnt  by  means  of  surface  com- 
bustion in  a  mass  of  refractory  na.aterial  surrounding 
the  reaction  chamber.   — A.  S. 


Fires  ;  Process  for  quenching 


.  C.  n.  Bier- 
baum.  Buttalo.  X.Y.  U.S.  Pat.  1,186,167.  June 
6,  1916.     Date  of  appl.,  Mar.  30,  1914. 

tiRAPHlTE  is  ground  in  a  dilute  solution  of 
asphaltum.  anci  the  mixture  is  diluted  witli 
lubricating  oil. — W.  F.  F. 

Liquid-heater  ;     Centrifugal  - 


by  means  of  steam 
and  icater  -under  pressure.  F.  Arledter.  Ham- 
burg. Ger.  Pat.  291.788,  Apr.  5.  1914.  Addition 
to  Ger.  Pat.  291,380  (this  J.,  1916,  681). 

The  quenching  agent  consists  of  steam  under 
considerable  pressure,  which,  immediately  before 
use,  is  mixed  with  so  mucli  water  under  pressure, 
that  a  mist  of  relatively  low  temperature  is  pro- 
duced. In  a  space  of  1000  cl).m.  the  strongest 
fii'e  can  be  quenched  in  3 — 5  mins.  liy  means  of  the 
mist  produced  from  20  kilos,  of  steam  of  16 
atmospheres  pressure  and  850  kilos,  of  water, 
without  the  use  of  flame-extinguishing  gases,  such 
as  carbon  dioxide,  etc. — A.  S. 

Centriiugal  separator.     Jahn  und  Co..  Amswalde. 
Ger.  Pat.  291.930.  Feb.  27.  1914. 

Ax  inner  perforated  cylindrical  drum  and  an  outer 
non-perforated  tapering  drum  are  rotated  at 
different  speeds.  The  solids  separated  from  the 
material  under  treatment  are  moved  towards  a 
discharge  opening  at  the  smaller  end  of  the  tapering 
drum  by  conveyor-blades  mounted  on  the  outside 
of  the  cyhndrical  drum  and  on  a  cylinder  rotating 
inside  the  latter.  Rollers  movable  freely  ixL  a 
radial  direction  are  forced  against  the  inner  surface 
of  the  perforated  drum  and  press  the  material 
which  separates  thereon,  and  channels  are  pro- 
vided by  which  the  material  separated  in  the  inner 
drum  can  pass  into  the  field  of  action  of  the  con- 
veyor-blades in  the  outer  tapering  dnmi. — A.  S. 

.     A. 


Inflammable   liq^tids  ;   Storage  plant  for  — 

Beretta.  Milan.  Italy.  A.ssignor  to  Martini  und 
Hiineke  Maschinenbau.A.-G..  BerUn.  U.S.  Pat. 
l.lS6.269.June6.1916.Dateof  appl..Sept.30.1913. 

See  Eng.  Pat.  22,400  of  1913  ;  this  J.,  1914,  64. 

3Iill  u-ith  grinding  ring.  E.  Bouvier,  Xiederuzwil, 
Assignor  to  Gebr.  Biihler,  Uzwil.  Switzerland. 
U.S."  Pat.  1.187.246.  June  13.  1916.  Date  of 
appl.,  Dec.  4.  1914. 

See  Eng.  Pat.  24.120  of  1914  ;  this  J..  1916,  344. 
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Pitch  :     Carbonisation    of - 


E.    W.    Smith. 


Midland  Junior  Gas  Assoc.  June  24,   1916.  J. 
Gas  Lighting.  1916.  134,  687-689. 
T.vBLES  are  given  .showing  the  results  obtained  by 
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experiments  oarrieil  out  in  horizontal  retorts  with 
two  kinds  of  eoal.  witli  adniixtuiv  of  nlwut  ">% 
of  various  kinds  of  pitch.  iniUuliiis;  pitches  fi-oin 
i'C>al  tar.  Mond  pixnUu'er  tar.  and  petroU'imi. 
It  was  found  that  up  to  li^\,  of  pitch  could  be  used 
in  horizontal  retorts,  but  that  the  use  of  pitch 
in  vertical  retortcs  ir»ve  rise  to  blockades.  With 
metlivim  quality  coal,  coal  tar  pit<h  was  estimated 
to  be  worth  9s.  7d.  per  ton  less  than  the  cost 
price  of  the  coal.  Considering  the  results  from 
the  point  of  view  of  increased  calorific  value  in 
the  jias.  the  following  results  were  arrived  at,  the 
fieures  repi-esentinc  tlie  cost  in  pence  of  enrichment 
per  1000  cub.  ft.   by   10  B.Th.U.  per  cubic  foot. 

With  rich  coal.     With  poor  coal. 


Co;»l  t.ir  pitch 

Mond  tar  pitch 

Pitch  Xo.  1  (|ietroleuin) 

CarburelteJ  watvr-gas  . . 

tVarlHirene  spirit     

t'annel 


No  enrichment 


1-63 
1-07 
0-62 


3-0 

1-33 

0-50 


0-65 
(1.19 
0-96 
0-37 


— W .  H.  C. 

Coal-f/as  pltints  :  Comparisoti  of  tnodern .     V. 

Baker.     Indiana  Uas  Assoc.     J.   Gas  Lightinfr, 
1910,  135,  70. 

The  records  of  a  number  of  different  types  of 
coal  gas  plant  were  obtained  and  the  average  results 
are  plotted  as  curves  showing  the  relation  of  prime 
cost  t-o  capacity,  the  relative  cost  of  retort  house 
labour,  and  the  relative  carbonising  costs  of  the 
various  types.— W.  H.  C. 

Resinous  tcoods  as  gas-makiiig  materials.  .Tour,  des 
Usines  a  Gaz.,  June  20,  1910.  J.  Gas  Lighting, 
1916,  135,  09. 

Is  an  investigation  of  a  committee  of  the  See. 
Technique  du  Gaz  (Pi-ance),  several  kinds  of 
resinous  wood  refuse  were  tried  and  it  is  concluded 
that  none  of  the  materials  provides  a  satisfactory 
substitute  for  coal  as  a  gas-making  material  except 
under  special  conditions.  The  gas  has  a  higher 
specific  gravity  than  ordinary  coal  gas  and  the 
slits  of  the  flat  flame  burners  have  to  l)e  wider 
than  usual.  A  considerable  amount  of  lime  is 
required  to  eliminate  the  large  percentage  of 
carbon  dioxide  in  the  gas.  AU  gas  obtained  from 
wood  contains  acids  of  the  fatty  series  whi;h  are 
lialde  to  attack  the  iron  of  the  condensers  and 
other  plant.— W.  H.  C. 

Gas-producers  using  wood  ;    Practical  notes  on  the 

construction  of .    V.  E.  Mojaroff.    Rev.  Soc. 

nisse  de  M<^t«l..  1915,  2,  218.     Rev.  yU;t.,  1915, 
12,  Ext.,  437—139. 

The  most  suitable  dimensions  of  the  gas-producers, 
whiih  deal  with  logs  108  to  r45  m.  long,  are  : — 
height,  8  m.  for  damp  wood,  and  flo  to  7  m.  forair- 
dried  woo<l  ;  the  walls  of  the  upper  part  of  the 
shaft  liave  an  inclination  of  87°,  and  those  of  the 
lower  portion.  6.5'  ;  the  interior  walls  bend  in 
slightly  towards  the  ash-pit.  The  latter  should  be 
of  small  section  to  avoid  waste  through  the  liars, 
and  too  high  a  temperature  for  the  adjacent  >valls. 
Tlie  gas  is  dehydrated  l^y  being  passed  through  a 
length  of  126  m.  of  .sheet-iron  tube.  Eight  pockets 
are  placed  at  equal  distances  for  the  reception  of 
the  condensed  water  and  tar.  As  much  as  7375 
litres  of  water  has  been  obtained  in  24  hours  from 
235  cub.  m.  of  gas,  or  73,710  kilos,  of  wood  burnt. 
The  gas  on  leaving  the  producers  has  a  temperature 
of  200' C,  falling  to  about  120' C,  5  or  7  m.  along 
the  gas  conduit.  Here  soot  is  ilepositcd  in  large 
quantities,  and  this  has  been  the  main  cause  of 
stoppages.  If  it  be  removed  several  times  each 
week  through  small  openings,  continuous  working 
over  many  months  is  possible. — T.  St. 


(!as-melers  ;    Life  of .      Preliminnri/   report  of 

the  Joint  Committee  of  the  hi^tiliitioji  of  Gas 
Engineers  and  the  Soeietg  of  Hrltish  Giid  Industries. 
R.  Lessing.  J.  (ias  Liiihting.  lIMli,  134,  5S(> — 591. 

Many  saiui)les  of  li(piids  dopositi'd  in  nietei's  wero- 
i'\aniincd  ami  were  found  to  contain  from  17  to- 
li:}",,  by  vol.  of  hydrocarbons  distilling  bplow 
200"  G.  and  from  5'6  to  !l-3  gnus,  of  naphthiiK'nc 
per  100  c.c.  The  objectionable  odour  of  suih 
liquids  was  found  to  be  due  to  cotupounds  of  the 
nicrcaptan  class.  'I'he  non-volatilo  portion  of  the 
liquids  contained  residiU's  of  fatly  oils,  and  collagen 
(a  nitrogenous  decomposition  proiluct  of  leather 
substance),  and  the  ash  consisted  chielly  of  iron  and 
tin  compounds  derived  fronithc  mctalot  tlic  meter. 
.'Vmmoiiia  and  cyanogen  compounds  were  also 
present,  as  well  as  traces  of  chlorine,  zinc,  and 
graphite.  Purified  coal  gas  has  a  considerabl& 
action  on  meters,  due  to  thehydrocarbonsdeposited 
by  cooling  and  absorbed  by  the  scruhliiiig  action 
of  the  lubricating  oil.  to  the  condensation  of 
moisture,  and  to  tlie  absorption  by  (he  (■ondense(l 
liquid  of  ammonia,  cyanogen  compounds,  and 
hydrogen  sidphiile.  The  decay  of  the  leather  part* 
seems  to  be  ilue  to  the  presence  of  acid  used  in 
the  manufacture  of  the  leather.  The  agents 
causing  the  greatest  damage  appear  to  be  acid 
introiluced  in  the  new  leathers  and  .as  soldering 
flux,  ammonia  and  cyanogen  compounds  not 
removed  l)y  the  purifying  app.iratus.  and  the 
deposited  hydrocarbons.  The  latter  are  in  some  I 
cases  derived  from  the  spray  of  petroleum  hydro- 
carbons introduced  into  the  mains  to  overcome 
naphthalene  troubles. — W.  H.  C. 

Kerogen  and  hcroqen  shales.     E.  H.  C.  Craig.     J. 

Inst.     Petrol.     Techn.,     191t),     2,    238—273. 
The    yellow    substances,    known    as    "  kerogen," 
which  yield  petroleum  and  ammonium  compounds 
on  distillation,  occur  in  shales,  "  boghead  coals," 
etc.,   and   are   commoidy   regarded  as  the  parent 
substance  of  petroleum.     Microscopical  examina- 
tion of  sections  of  shales,   etc.,  shows  that  these 
yellow  bodies  are  of  irregular  shape  and  size,  have 
no  definite  vegetable  structur<'.  but  have  frequently 
a  radiating  appearance  similar  to  that^  of  certain 
concretions.     They  do  not  disturb  the  laiinuation 
as  do  vegetable  fossils  or  large  inorganic  particles. 
Tlie    conclusions    drawn    from    the    microscopic 
appearance  are  that  they  are   not  fossil  "algro  or , 
spores,  and  that  tliey  have  probalily  l)eeu  formed  j 
since  the  deposition  of  the  shale.      In  the  case  of; 
torbanite   or  boghead   coal  they  may  to  a  largo  | 
extent  have   been   developed   in  situ,   Imt  in  the! 
case  of   ordinary  shales  are  probalily  of  outside | 
origin.     Analyses  by  Mills  of  kerogen  i'rom  average 
Scottish  sliale  gave  the  following  results,  excluding! 
sulphur  and  nitrogen  : — Carbon,  7305  ;  hydrogen, 
1002  ;     an<l   oxygen,    l()-33"o-      Hence   kerogen  is 
a  highly  oxidised  product.     The  ratio  of  liydrogen 
to  100  of  carbon  is  14-5,  as  compared  with  6-5  for; 
an  average  Intuminous  coal,  12-9  for  pure  Trinidad' 
bitumen,   and    15-9   for   torbanite.     The   evidence[ 
suggests  that  kerogen  is  a  product  rather  than  a 
parent  substance  of  petroleum. — 0.  A.  M. 

Petroleum  refining.     A.  Campbell.     J.  Inst.  PetroM 

Techii.,  191(i,  2,  274—299. 
Crude  oil  dislillation :  In  most  refineries  some 
process  of  continuous  distillation  is  now  employed 
the  tower  still  being  a  convenient  form  of  apparatiiM 
for  the  procftss  of  "  topping  "  or  removing  a  smal 
proportion  of  the  fractions  of  low  b.pt.  The  flln 
still  invented  by  Trumble  gives  maximum  heatinj 
and  evaporation  capacity  with  niitiimum  erectioi 
and  working  costs.  The  crude  oil  is  heated  in  :■ 
retort  in  a  primary  furnace,  and  then  introduce(| 
into  the  vertical  cylindrical  still  through  perforatec; 
plates  at  the  top.  It  falls  on  to  a  conical  plat- 
which   diverts  it  in  a  continuous  stream  to  th 
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sides,  down  whioli  it  flows  in  a  tliin  fdm.     Other 
ooniciil   plates   inaiutaiu   the   flow   in   the   desired 
direction  until  it  reaches  the  outlet  at  the  bottom. 
The  vapoui's  are  conducted  into  a  vertical  column 
and    thence    to    the    condensei's.     The    jilant    is 
snitahle    either    for    "  toppint;  "    or    for    comiilete 
distillation.     When   00   to   70 "„   of   the   crude  oil, 
comprising  all   tlie  benzine,   kerosene,   and   inter- 
mediate   fractions,  is    to    bo  removed,  a  series  of 
connected  continuous  cylinilrical  stills  is  commonly 
used.     These   range   from    about    19   to   30   ft.    in 
length  by  7  to  10  ft.  in  diameter,  and  are  fitted 
with  internal  flues  to  increase  the  heating  surface, 
and  have  preheat^ers   lioth  for  the  distillates  and 
residue.     The  benzine  is  redistilled  in  stills  heated 
by  mea:is  of  superheated  steam  passed  through 
coils,  while  the  kerosene  is  redistilled  in  stills  of 
the  same  kind   as  those  used   for  the  crude  oil. 
The  heavy  oil  is  either  distilled  to  yield  lubricants 
or   concentrated    to    yield    residues.     To   prevent 
"  cracking."  the  stills  are  connected  with  a  vacuum 
pump.     k.rtr(tction  of  paraffin  tca.r. — The  oil  con- 
taining the  wax  is  cooled  fn-st  naturaUy  and  then 
by  means  of  refrigerators  using  liquefied  ammonia 
or  carbon  dioxide.     Cooling  is  applied  in  one  or 
two  stages  according  to  the  amount  of  paraftin 
wax  in  the  oU  and  the  temperature  at  which  a 
bright  filtrate   is   obtained.     Slow   cooling,   as   in 
apparatus   cooled   by   circulating   brine,    tends   to 
eft'ect  better  crystallisation  of  the  wax    than  the 
more  rapid  cooling  by  direct  action  of  a  refrigerating 
agent.     The    crude   wax    is    separated    from   the 
frozen  mass  by  pumping  it  through  filter-presses 
giving  a  pressure  up  to   150  lb.   per  sq.  in.,  and 
which  are  worked  in  a  room  chilled  by  brine  pipes 
suspended  from  the  ceiling.     In  another  process 
of  separation,  patented  by  the  Triester  !Minei'al61 
Raffinerie,   the   fluid   mixture   of   oil  and   wax   is 
cooled  down  uniformly  with  only  sufficient  motion 
to   prevent   the    formation    of    a    non-conducting 
coating  on  the  vessel.     This  motion  is  provided 
by  the  movement  of  a  skeleton  scraper  round  the 
interior  of  the  vessel,  which  is  meanwhile  cooled 
outsiile  by  a  current  of  water.     The  paraffin  is 
precipitated  on  a  false  bottom  of  gauze,  through 
which  the  sweated  oO  readily  passes.     Refining  of 
paraffin  wax. — In  Henderson's  sweating  plant  the 
wax  is  sweated  in  upright  cylinders  of  sheet  iron, 
9  ft.  high  by  17  in.  in  diameter,  within  which  other 
cylinders  7  in.  in  diameter  are  fixed.     The  latter 
ai-e  open  at  top  and  bottom,  and  the  annular  space 
between  them  and  the  outer  cylinders  is  fitted  with 
a  false  l)ottom  of  gauze  a  little  above  the  outlet 
cock,  while  wire  gauze  is  placed  in  layers  round 
the  inner  cylinder.     The  \vire  gauze  acts  as  a  wick 
in  drawing  oft'  the  "  sweats  "  and  the  process  may 
be  assisted  by  the  suction  of  a  steam  injector.     In 
Pyzel's  plant  the  sweating  vessels  are  placed  on 
trucks  which  pass  progressively  through  a  passage 
heated  by  means  of  air  blown  over  a  hot  coil.     The 
finished  wax  is  melted   in  the   outlet  aii'  sluice. 
After  sweating,  the  wax  is  freed  from  final  traces 
of   colouring    matter    by    treatment    with    a    de- 
colorising medium,  especially  bauxite,  which  has 
also  proved  efficacious  for  decolorising  and  deodor- 
ising lamp  oik  and  lubricants.     The  wax  is  best 
brought  into  contact  with  the  bauxite  by  filtration, 
and  all  free  moisture  should  be  eliminated  from 
both  wax  and  bauxite.     After  the  decolorisation, 
was  still  adhering  to  the  bauxite  is  extracted  with 
petrol,  the  solvent  expelled  from  the  residue  by 
steaming,  and  the  bauxite  incinerated  and  used 
again.     The   decolorised   wax   is   passed    through 
tuter  paper  (e.g.,  in  Bryson's  filter)  on  its  way  to 
the  cooUng  racks.     Chemical  treatment. — A  method 
of  treating  petrol  is  to  pass  it  with  a  mininmm  of 
disturbance  through  vertical  vessels  containing  the 
chemicals,  the  reactions  taking  place  as  well  as 
when  agitation  is  used  and  with  but  little  loss  of 
spint.     Kerosene  is  agitated  with  compressed  air 
m  large  washers,  whUe  in  the  case  of  lubricants  the 


same  process  is  used  in  small  vessels  not  exceeding 
100  barrels  in  cajjacity.  In  Edeleanu's  process 
(this  J.,  1914,  343),  the  liquid  sulphurous  acid 
dissolves  the  sulphur-containing  constituents  of  the 
oil,  and  thus  eliminates  the  olijectionaldc  odour  of 
distillates  which  contain  sulphur  compounds. 
For  example,  a  kerosene  distillate  containing  0G<;^ 
of  svilphur  showed  only  0  08o„  after  the  treatment, 
while  in  another  sample  the  sulphur  was  reduced 
from  0-40 %  to  0-04%.  Deodorisation  may  also 
be  effected  by  treating  the  tlistillates  with  an 
alkaline  solution  of  litharge,  prior  to  treatment 
with  sulphuric  acid.  Candle  manufacture. — Tlie 
Iiaraffin  wax  is  melted  by  means  of  steam  and 
mixed  with  a  small  proportion  of  stearine,  and  the 
mixture  is  clarified  Ijy  means  of  oxalic  acid,  which 
precipitates  any  calcium  salts  present.  The  super- 
natant wax  is  run  into  a  steam-jacketed  pan,  where 
impurities  are  readily  detected.  Thence  i^  is 
transferred  by  means  of  a  "  swimmer "  to  a 
"  jack  "  or  bucket,  which  delivers  a  regular  stream 
of    melted   material   to    the    moulding    machines. 

— C.  A.  M. 

Gasoline ;     Cost    of   making hy    the    Rittman 

process.    Min.  and  Eng.  World,  1916,  44,  1132. 

The  tollo\\-ing  U.S.  Government  estimates  are  based 
on  the  results  of  a  5-days  run  with  an  apparatus 
provided  with  five  cracking  tubes,  each  having 
a  capacity  of  about  65  U.S.  galls,  per  hour  ; 
allowing  for  stoppages,  the  total  working  capacity 
}  is  5000  barrels  (1  barrel  =42  U.S.  galls.)  per 
month.  The  yield  of  gasoline  is  about  17%  and 
the  loss  10  °o'  whilst  the  residue  consists  of  fuel  oil 
equal  in  value  to  the  fuel  oil  used  as  raw  material. 
The  cost  of  the  plant  is  estimated  as  S15.000  and 
of  the  building  as  §5000.  Using  fuel  oil  at  50 
cents,  per  barrel  (42  U.S.  galls.),  the  cost  of  pro- 
duction of  gasoline  is  estimated  as  follows  : — 

5000  barrels  fuel  oil    $2500 

Labour    560 

Fuel 160 

Electricity    100 

Repairs  100 

Interest  and  depreciation,  6°!,  each    200 

Refining  cost,  20  cents  per  barrel  1000 

Total  cost    Si620 

Residue.  3650  barrels  at  50  cents  per  barrel   1825 

Net  cost  of  850  barrels  of  gasoline S2795 

=  "•8  cents  per  gallon  ol  gasoline. 

Ix  a  similar  way,  the  cost  of  gasoline  is  estimated 
as  9-74  cents  per  gallon  with  fuel  oil  at  $1  per 
barrel,  11-5  cents  per  gall,  with  fuel  oil  at  Sl-47 
per  barrel,  and  13-9  cents  per  gallon  with  fuel  oil 
at  $2-10  per  barrel. — A.  S. 

Gasoline  ;  Extraction  of froyn   natural  gas  by 

absorption  methods.  G.  A.  Bmrell,  P.  :M. 
Biddison.  and  G.  G.  OberfeU.  Natural  Gas 
Assoc,  of  America,  May  15,  1916.  Met.  and 
Chem.  Eng.,  1916,  14,  651—660. 
31osT  of  the  so-cafled  "  dry  "  natural  gases 
contain  1  to  2  pints  of  gasoline  per  1000  cub.  ft., 
and  wliile  this  amount  is  too  small  to  be  recovered 
by  compression  and  condensation  methods  (see 
tills  J.,  1915,  1044),  it  may  be  profitably  dealt  with 
by  an  absorption  method  similar  to  the  process 
of  extracting  benzene  and  toluene  from  coke-oven 
gases,  except  that  the  natural  gas  has  to  be  treated 
at  the  pressure  at  which  it  is  transported,  viz., 
•'00  to  300  lb.  per  sq.  in.  The  removal  of  ga.sohne 
from  "  dry  "  gas  is  also  important  on  account  of 
the  solvent  action  of  condensed  gasoline  on  the 
rubber  rings  iised  in  the  pipe  couphngs  of  the 
trunk  lines,  involving  a  large  consumption  ot 
rubber  and  loss  of  gas  through  resultmg  leaks. 
It  is  considered  that  by  absorption  methods 
75  000.000  gaUons  of  gasohne,  at  pi;esont  un- 
recovered,  mav  be  obtained  annually.     Tests  were 
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made  with  an  experimental  plant  having-  a  capa- 
city of  i:..000  to  oO.OOO  lub.ft.  per  h.nir.  The 
absorlunk:  oil  was  a  iiiinoral  seal  oil  fn>ni  wliich 
the  <lJsst>lveil  j;asoliue  was  i-ecoveivd  l>y  steam 
distillation,  tlie  oil  then  l)eiug  cooleil  ami  pumped 
back  to  the  absorber.  This  oil  had  sp.srr.  0-850 
(wnter=^l)  and  flash  pohit  (IVnsky-.Marteus 
closeil  api«ratus)  135'  C.  Tlie  best  results  were 
obtained  by  iisina;  a  stone  tower  absorber  in  which 
the  oil  tloweil  down  over  a  column  of  stones  and 
the  gas  ascended.  It  was  neces.sary  with  this 
tower  to  ciiH-ulate  4  srallons  of  oil  per  1000  cub. ft. 
of  g!\s.  In  the  case  of  the  two  gases  dealt  \\ith  in 
the  experimental  plant,  the  lieating  value  was 
lowered  o-S"o  and  2-4  "„  respectively  by  the 
extractii>n  of  the  gasoline  :  the  one  gas  contained 
1-.')  and  the  other  1  pint  of  gasoline  per  1000  cub.ft. 
The  sp.i;r.  o{  the  gasoline  obtahietl  varied  ))etween 
77  and  85' B.  (sp.cr.  00.J1  and  0  ii7H).  The 
iMiiling  points  i-anired  from  SO'  F.  (2ii-7'  C.)  to 
31(0"  F.  (149'  C).  The  evaporation  loss  was  about 
11  "^0  hi  24  houi-s  as  compared  with  an  evaporation 
loss  of  alx>ut  2-4 "o  in  24  houi-s  of  a,  straight 
retinery  gasoline  of  C0-4°  B.  (sp.gr.  0-735).  The 
vapour  pressui-e  of  the  gasohne  ranged  fri>m  1  lb. 
persq.  in.  at  70°  F.  (21"  C.)  to  alM.ut  o  Hi.  at  100' P. 
(3S'C.).  This  latter  value  is  of  unportance  as 
enabUng  the  gasoline,  under  U.S.  regulations,  to 
be  transported  in  tank  cars,  the  .specified  maximum 
being  10  lb.  per  sq.  in.  at  100  F.  (38'  V.).  It  is 
estimated  that  a  plant  capable  of  handling  daily 
60.000.000  (Ub.  ft.  of  gas  yielding  1  pint  of  ga.so- 
line  per  1000  cub.  ft..^  would  cost  .StiO.OOO.  The 
gasoUne  obtained  woidd  reaUse  S1500  daily,  at 
20  cents  per  gallon.  Te.sts  were  also  made  in 
wliich  the  natural  gas  was  simply  passed  into  a 
naphtha  of  about  55'  B.  (sp.gr.  0-757).  the  product 
in  this  case  l>eing  at  once  a  commercial  article 
requiring  no  further  treatment,  ^^lieu  the  naph- 
tha had  absorbed  all  the  gasoline  that  was  desired, 
it  was  removed  and  fresh  naphtha  snlistituted. 
By  this  scheme  there  were  obtained  j-ields  of 
gasoline  varj-ing  between  300  °o  and  500  °o  greater 
than  by  the  oil  absorption  and  distillation  method. 
An  objection  to  the  process  lies  in  the  fact  that  a 
large  amount  of  naphtha  has  to  be  handled — at 
least  seven  times  the  volume  of  the  gasoUne 
recovered. — T.  St. 

Peiroleitm  spirit  ;  Discharr/c  in   earthed  reeeptacles 

containing v:hich  has  been  electrically  charged 

through  floicing  through  narroir  tubes.  1).  Holde. 
Z.  Elektrochem.,  VJV>.  22,  195—199.  (See  also 
thus  J..  1915,  049  ;  1916,  411.) 
The  extreme  mobility  of  the  molecules  of  fluid 
insulators  causes  them  almost  instantaneously  to 
give  up  to  the  containing  vessel  any  charge  which 
they  may  have  acquired  in  flowing  through  nari-ow 
tubes  or  pipes.  Although  theoretically,  therefore, 
petroleum  spirit,  having  a  conductivity  of  10"'-* — 
10~*^  would  take,  if  perfectly  motionless.  39 — 390 
seconds  to  discharge  say  from  3000  vr>lts  dowTi  to 
300  volts,  yet  in  practice  any  danger  of  a  spark 
discliarge  is  quite  excluded  owing  to  the  motion 
of  the  Uquid,  provided  the  pipes  and  walls  of  the 
receptacles  are  well  earthed.  Even  in  the  most 
unfavourable  cases  the  addition  of  a  small  quantity 
of  acetii-  acid  (0-1  "o)  or  alcohol  would  increase  the 
conductivity  to  above  3  x  lO"''  ^^■hen  even  by 
conductivity  alone  the  discharge  would  take  place 
in  less  than  a  second. — O.  F.  M. 

Automobile  cylinder  oils  ;  Data  on  the  oxidation  of 

.     C.  it.  Waters.     U.S.  Bureau  of  Standards, 

Technol.  Paper  Xo.  73.  .T.  Franklin.  Inst.,  191B, 
181,  8.50—851.  (See  this  .!..  1911.  008.  1307; 
1913.    1000.) 

On  expo.sure  to  sunlight  and  air  for  438  hours  the 
rate  of  increase  of  weight  due  to  oxidation  gradu- 


ally diminislies.  and  the  formation  of  acid  and  the 
carbonis;ition  value  increase  more  rapidly.  Tlie 
Maumene  number  increases  rai^idly  as  the  result  of 
oxidation  but  the  iodine  nunilier  is  lowered.  The 
i>xidised  oils  emulsify  readily  when  agitated  with 
water,  but  filtration  thixnigh  animal  charcoal 
remo\esthe  emulsifying  agents.  When  the  oils  are 
heated  at  250'  I'.  fort>ne  to  seven  houi-s  or  for  three 
houi-s  at  2.'W — 280'  C  carbonised  matter  forms  at 
a  rapidly  increasing  rate.  The  greater  the  rate  v->f 
carbonisation  at  lower  tenijieratures  the  more 
rapidly  does  it  increase  at  higher  temperatures  or 
on  piNilonged  heating.  It  is,  therefore,  unneces- 
sary to  pi-olong  the  heating  in  testing  these  oils. 
The  carbonLsation  value  is  independent  of  the 
flash-  and  fire-points  and  of  the  loss  from  evapor- 
ation on  heating. — A.  B.  S. 


Petroleum  products  ;  Oxidation  of  - 


.  B.  Sdirever 
and  S.  Kragen.  Petroleum.  191(i.  11,  521 — 522, 
Z.  angew.  Chem..  191ti,  29,  Ref.,  294. 

By  the  oxidation  of  dilYerent  petroleum  fractions 
l>y  air  in  presence  of  finely  powdered  dry  .sodium 
hydroxide  and  mercury,"  yields  of  1 — ^P5°o  of 
naphthenic  acids  were  obtained  in  the  form  of 
viijcous  liquids  of  characteristic  odour  and  red 
colour  with  green  fluorescence.  The  rt^idual 
petroleum  had  a  high  specific  gravity  owing  to  the 
presence  of  other  oxidation  products.  These  were 
removed  by  extracti<in  with  hot  75 — ."^O'^n  alcohol 
whilst  agitating  with  air.  and  wei'e  obtained  in  the 
form  of  a  yellow,  fairly  viscous  oil.  having  a 
pleasant  ethereal  odour.  The  oil  is  easily  soluble 
in  organic  solvents,  and  consists  of  a  tertiary  un- 
saturated alcohol. — A.  S. 

Production  of  aromatic  hydrocarbons  from  paraffin 
wax.      Egloff  and  Twomey.     Sec  III. 

Composition  of  carburetted  water-gas  tar.    Brunkow. 
See  III. 

Heat  treatment  of  steel  in  coal  gas.    Walter.    See  X. 

Determination  of  iodine  and  bromine  in  xaline 
icaters  from  petroleum-bearing  stratit.  Popa. 
See  XIXb. 

Patents. 

I 

Fuel    [brif/uettes].       E.    R.    Sutcliffe.    Leigh,    and    | 

Pure  Coal  Briquettes  Ltd.,  Cardill'.     Eng.  Pat.    | 

5018,  Mar.  31,   1915.  i 

C.\RBONACEors  substances  such  as  coal,  anthracite,   I 
coke,   or  charcoal,   are  reduced   to  a   very  finely    [ 
divi<le(l  state. and  in  those  cases  where  it  is  requisite.    ' 
a  binding  material  Ls  added  to  the  dust  before  it  is 
compressed   into   blocks  or   briquettes.     The  bri- 
quettes  are  then   heated  at  .such  a  temperature 
and  for  such  a  time  as  is  required  by  the  character 
and  purjiose   to   wliich  the   coke  residue,   or  the 
by-products,  arc  to  be  applied.     A  mixture  of  75% 
anthracite,  15  "o  steam  coal,  and  10  "o  dry  pitchish 
stated  to  yield  an  excellent  fuel  when  Ijriquetted  I 
in  this  way.     It  is  necessary  however  to  roast  the 
anthracite  in  a  retort  in  the  absence  of  air  at  a  i 
temperature  of  300'  to   700' C,  before  admixture 
with  the  other  components  of  the  briquette. 

—J.  B.  0.  K.      I 

Fuel ;     Manufacture  of  composition .      C.   T. 

Hopkins.     Walthamstow.     Essex.     Fing      P»t.  I 
14.771.  Oct.  19,  1915.  I 

A  M^XTTRE  of  fine  coal,  or  coal  and  cinders  in  the( 
proportion  of  2:1,  16  1b..  soot  Sib.,  with  or  j 
wtlwnt  wheat  flour  0-25  lb.,  is  mixed  with  water 
3  pints,  with  or  without  sodium  carbonate  loz.j 
The  mixture  Ls  moulded  unrler  pressure  or  workedf 
by  hand  into  spherical  masses. — W.  F.  P. 
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I'uel  front  anthracite  duff  or  small  coal :     Maiin- 

JaHure  of .     D.  P.  Lloyd  ami  T.  II.  JoUey, 

Ammfiiii'oril.  Carmarthen.      Eng.   Pat.    100,547, 
Jan.  11.  101(5.     (Appl.  No.  450  of  1910.) 

.V  inxTi'Rr:  of  antliracite  duff  or  sniall  coal  1 — 1"25 
ton.-i.  lime  or  cement  1  <\vt.,  and  salt  2 — 4  lb.,  is 
niOLsteued,  and  monliled  in  steam-lieated  moulds 
.  oatcd  or  lubricated  with  pitch. — W.  F.  P. 

Uriquelting  icith  crude  naphthalene  ;  Plant  for . 

3.    Efrdm.    Woltersdorf.        Ger.    Pat.    292.454, 

Oct.  4,  1913. 
TffE  crude  naphthalene  is  melted  in  a  closed 
hamber.  and  then  led  to  nozzles  which  distribute 
it  over  the  material  to  be  liriquetted  ;  on  its 
way  it  pa.<ses  through  a  heatiug  chamber,  in 
which  it  is  retained  for  such  a  period  that  about 
oue-fifth  of  it.s  weight  subUmes  ;  a  cooled  chamber 
is  pi-ovided  to  collect  the  sublimeel  naphthalene. 
If  the  fraction  of  crude  naphthalene  which  melts 
:it  about  TO'  C.  is  used,  the  residue  which  leaves 
the  intermediate  heating  chamber  remains  liquid 
at  about  40"  C.  at  which  temperature  it  can  be 
inised  with  the  material  to  be  briqxietted.  without 
.my  evolution  of  naphthalene  vapour. — A.  S. 


Fuels  :    Method  of  drying  ynoist  ■ 


■  by  addifioyi  of 


Sulphur-bearing  fuel  and  other  substances  ;     Com- 
pound for  treating .     C     Foxwell.   jVssignor 

to  The  Smoke-Coal  Economizer  Corporation, 
Baltimore.  Md.  U.S.  Pat.  1.1 83.445.  .Mav  10, 
1910      Date  of  appl.,  Feb.  19,  1910. 

TUF,  fuel  is  treated  before  burning  with  a  solution, 
of  calcium  chloride  and  borax,  containing  boron 
and  chlorine  in  the  proportions  represented  bv 
BCl,.— J.  B.  C.  K. 


Gas  ;    Manufacture  [and  testing]  of  - 


qHicMime.     E.   Schinianskv,  Berlin.     Ger.  Pat. 
292.541.  July  31,  1915. 

The  fuel  is  partially  dried,  then  mixed  with  quick- 
Ume.  and  pressed,  the  ratio  of  water  to  lime 
ill  the  mixture  being  such  that  the  lime  is  com- 
pletely slaked  and  the  heat  generated  is  sufficient 
Jo  vaporise  the  remaining  water. — A.  S. 

Coal   for    coking ;     Process    for    compacting    and 

dehydrating .    E.  Pohl,  Rhondorf.    Ger.  Pat. 

292,330,  May  19,  1915. 

CoxsoLiDATiox  and  dehydration  of  the  coal  is 
effected  by  shaking  or  jolting  in  a  shaking  ma<^hine  ; 
during  the  operation  a  weighted  plate  is  placed 
on  the  surface  of  the  coal  to  consoUdate  the  surface 
layer. — A.  S. 


Coke-oi-ens  ;    Method  of  heating  ■ 


.  C.  Otto  und 
Co.  G.m.b.H.,  DahUiausen.  Ger.  Pat.  295.142, 
July  2.  1915. 
To  attain  uniform  heating  over  the  whole  of  the 
heating  wall,  mixtures  containing  excess  of  air 
and  of  gas  respectively  are  Ijxirnt  in  alternate 
heating  flues,  and  in  the  upper  part  of  the  flues 
the  excess  of  gas  from  one  set  of  flues  is  burnt  by 
means  of  the  excess  of  air  from  the  other  set. — A.  S. 

Coke-oven.  A.  E.  Peters.  Westmont  Borough,  Pa. 
U.S.  Pat.  1.183.401.  May  16,  1916.  Date  of 
appl.,  Sept.  10,  1913. 

The  oven  is  i^rovided  in  the  side  walls  with  a  large 
number  of  dovilde  heating  flues  of  inverted  U-form, 
the  mixing  chamber  for  gas  and  air  being  con- 
nected with  the  lower  ends  of  one  of  each  jjair  of 
lep.  A  fuel-gas  and  hot-air  supply  is  connected 
with  the  mixing  chauibers.  and  means  are  pro- 
vided for  reversing  the  direction  of  the  flow  of  the 
gases  through  the  heating  flues  and  mixing  chaLnber 
as  desired. — J.  B.  C.  K. " 

Coke ;     Method    of    improving for     use     as 

dmnesiic  fuel.      A.    SchoUeiibruch.    Diisseldorf. 
Ger.  Pat.  291.568.  July  23.  1915. 

I  The  coke  is  impregnated  with  a   thin  paste   of 

I  water,   coal   dust,   and   loam     or    the   like,    then 

'  coated  with  a  thick  paste  of  the  same  materials, 

and  dried  :    dry   coal   dust   is   sprinkled   over   it 

towards  the  end  of  the  drjing  process. — A.  S. 


■  L.  H. 
B^advand  IT.  W.  Clarke,  Southampton.  Eng.  Pat. 
8S30",  .Tune  15,  1915. 

Gas  is  drawn  from  a  point  between  the  retorts 
and  exhauster  by  a  water-jet  pumj)  and  passed 
through  a  cooler,  fdter.  and  governor  to  a  jet 
photometer  or  the  like.  The  retort-house  governor 
bell  carries  a  Avater  tank,  into  which  the  short  leg 
of  a  siphon  dips.  The  long  leg  of  the  siphon  has 
two  branches  with  valves,  one  connected  with  a 
water  supply  and  the  other  to  waste.  Tliese 
valves  are  manipulated  so  as  to  add  to  or  with- 
draw from  the  water  in  the  tank  on  the  governor 
bell  while  the  photometer  flame  is  kept  steady, 
and  thus  the  gas  is  maintained  at  uniform  qualitv. 

— W.  F.  F.  ■ 


[Gas]     retorts  ;      Revoluble  ■ 


W.  Thomas, 
Nanaimo,  B.C.,  Canada.  Eng.  Pat.  9156,  June 
22,  1915. 

A  HORIZONTAL  revolving  gas-fired  retort  for  coal 
distillation  is  provided  with  long  combustion 
passages  in  the  walls,  into  which  open  a  nunaber  of 
Bunsen  burners.  The  coal  is  fed  in  at  one  end 
by  a  heUcal  conveyor  in  a  projecting  neck  of  the 
retort  and  the  longitudinal  gas-supply  pipes  for 
the  Bunsen  burners  are  connected  to  an  annular 
groove  in  the  projecting  neck,  which  is  sur- 
roxinded  bv  a  fixed  collar  into  which  the  gas 
is  led.— W."F.  F. 


Gas  ;    Method  of  making  combustible  - 


.  Method 
of  carbonising  fuel  [coal]  in  vertical-retort  gas- 
benches  for  the  production  of  gas  and  carbonised 
fuel  [coke].  Method  of  conducting  combustion. 
H.  L.  Doherty,  New  York.  U.S.  Pats,  (a) 
1,187.048.  (B)  1,187,049,  (c)  1,187,050,  and  (d) 
1,187,051.  June  13.  1916.  Dates  of  appl..  Xov.  15, 
1911;  (A),  (B),  and  (c)  renewed  Apr.  28,  1916. 

(A)  A  BODY  of  fuel  is  conveyed,  at  a  rate  greater 
than  that  of  complete  combustion,  past  an  oxidis- 
ing current  of  such  nature  and  in  such  volume  that 
part  of  the  fuel  is  converted  into  combustible  gas. 
Part  of  this  gas  is  circulated  through  the  unburnt 
fuel  and  then  through  the  partly  burnt  fuel  to 
cool  the  latter,  and  is  then  ^vithdrawn  with  the 
main  current  of  combustible  gas.  The  coarser 
part  of  the  cooled  fuel  is  separated  and  mixed 
with  a  regulated  portion  of  fresh  fuel  for  use  as 
above,  (b)  Coal  or  a  mixture  of  coal  and  coke 
is  passed  through  a  relatively  long  conduit  heated 
externaUy  at  its  middle  zone,  and  the  gas  is 
withdrawn  through  the  fuel  at  the  charging  end, 
where  the  heavier  distillation  products  are  con- 
densed in  the  fuel.  Part  of  the  gas  is  treated  to 
remove  illuminants,  cooled,  and  passed  through  the 
withdrawal  end  of  tlie  retort  to  cool  the  coke, 
and  then  returned  to  the  gases  leaving  the  charging 
end  of  the  retort,  (c)  In  a  retort  such  as  that 
described  in  (b).  air  is  supplied  to  the  heated  zone 
in  quantitv  sufticient  to  maintain  the  fuel  at  the 
desired  temperature.  Part  of  the  discharged 
coke  is  mixed  with  the  fresh  coal  charged  into  the 
retort  to  maintain  its  porosity,  (d)  In  a  retort 
such  as  that  described  in  (c),  a  portion  of  the  gas 
from  the  combustion  zone  is  passed  through  the 
advancing  fuel  to  preheat  it  and  cool  the  gas, 
and  the  gas  is  then  passed  through  the  fuel  at  the 
1    discharge  end  to  cool  it  and  heat  the  gas,  which  is 
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then  passo»l  throiish  the  conibustioii  zone.  Tlie 
rate  of  feeains  of  the  fu.l  l>y  kiravity  may  be  such 
that  surtiiient  fuel  i-euiaiiis  unburnt  to  maintain 
the  porosity  of  the  ehai-ge  in  the  retort. — W.  F.  F. 

DlsliUalioii  ;  Process  of  and  apparatus  for — -. 
[Itfcorerii  of  pciiloiif  from  ijasoliii)'.]  \\ .  O. 
.SnelUnj:;  rittslaiivh.  Pa.  I'.S.  Tat.  l.lSti.Soo, 
June  lU.  11>U''.  l>ate  of  appl.,  Sept.  28,  1914. 
To  recover  volatile  components  fi-om  petroleum 
oils,  the  oil  is  passtxl  successively  thn>uKh  a  series 
of  vaporisers  and  condensers  at  temperatures 
which  pro^ressivelv  approach  each  other  and 
approach  the  boiling  point  of  the  component  to  be 
recovered,  the  uncondensed  vapovir  bein-:  n-movcd 
at  each  stage.  When  applied  to  the  recovery  of 
nonual  pentane  from  gasoline,  the  vapour  is 
passed  through  a  condenser  at  27- C,  and  the 
condensetl  liquid  passed  successively  through 
vaporisers  and  condensers  at  47°  C.  and  32°  C, 
and  finaUv  at  42-  C.  and  35°  C.—\\.  F.  F. 


Gas  retorts  ;    Setthigs  of  - 


n.   A.  Carpenter, 


Sewicklev.  I'a.,  and  Riter-Conlev  .Man\ifaituring 
Co.,  Leetsdale,  Pa..  U.S.A.  Kng.  Pat.  100,028, 
June  S.  1915.     (Appl.  Xo.  4130  of  1910.) 

Skk  U.S.  Pats.  1.174.390  and  1.177.171  of  1916  j 

this  J.,  19Ui,  527,  592. 

Oil-flas  ;    Process  for  mauufacliirinti -.     B.  van 

.steenbergh,  Xew  York.  Eng.  Pat.  9155,  June 
22,  1915. 

SkkU.S.  Pat.  1,124,364  of  1915  ;  this  J..  1915,210. 

Volatile  coMposilio»  suitable  [as  fuel]  for  explosion- 

emiiiies  ;  Process  of  making  a  stable .    W.  R. 

Giilick.  Jei-sev  Citv.  X.J.  U.S.  Pat.  1.187,081, 
June  13,  1910.     Date  of  appl.,  July  31,  1913. 

See  Eng.  Pat.  18,681  of  1013  ;  this  J.,  19U,  244. 

Gas  and  liquid  coolers  and  gas  scrubbers.    Eng.  Pat. 
8702.     See  I. 


Petroleum  residues  ;  Process  of  treating 


-.    C.  S. 


Industrial  gas  burners  and  furnaces. 
100,003.     See   I. 


Eng.    Pat. 


Pahner      l"pper     Montcteir.     X.J.     U.S.     Pat.       Treatment  of  tcaste  sulphunc  acid  from  the  refining 
l,187,3S0,Junel3,1910.Date  of  appl..  Mar.2, 1907.  of  tar   oils   or  petroleum.      Ger.    Pat.    291,775. 


The  vield  of  volatile  compounds  from  petroleum 
residues  is  increased  by  dige.sting  the  residues 
under  pressure  of  the  evolved  vapoxir  between 
00  and  400  lb.  per  sq.  in.  and  at  a  temperature  , 
above  200=  C.  but  below  the  point  at  which 
substantial  carbonisation  occurs,  and  without  the 
addition  of  steam.  The  heating  is  continued  till 
the  greater  part  of  the  residue  is  converted  into 
more  volatile  compoimds,  which  are  separated  . 
when  the  pressure  is  relieved. — W.  F.  F. 

Hydrocarbons ;     Process   of  producing    loic-boiling 

.     E.  C.  R.  Marks.  London.     From  Iroline 

Co.  of  America.  Wilmington,  Del.,  U.S.A. 
Eng.  Pat.  3327,  Mar.  2,  1915. 
Lovr-BOILIXG  hvdrocarbpns  suitable  as  fuel  for 
internal  combustion  engines  are  obtained  by 
heating  liquid  or  hisible  hydrocarbons  of  higher 
boiling  point  in  a  closed  vessel  to  a  temperature 
sufficient  to  develop  a  pressure  of  200 — 500  lb. 
per  sq.  in.,  the  volume  of  hydrocarbon  being 
from  0-125  to  05  that  of  the  vessel.  The  liquid 
is  withdrawn  under  suflicient  pressure  to  retain 
the  low-boiling  hydrocarbons  in  solution  at  a 
lower  temperature  and  these  are  recovered  by 
distillation.  (Reference  Is  directed  in  pursuance 
of  .Sect.  7.  Sub-sect.  4.  of  the  Patents  and 
Design.s  Art.  1907.  to  Eng.  Pat.  18,419  of  1914, 
this  J.,  1915,  1045.)— W.  F.  F. 

Combustion  or  poicer  liquids:    Method  for  manu- 
facturing  .       J.    X.    Wingett,     Assignor   to 

W.    A.    Haggott,    Denver,    Colo.       U.S.     Pat. 
l,185,747,June  6,1910.  Date  of  appl., Mar.  1,1915. 

LiQriD  hydrocarbon,  such  as  kerosene,  Ls  mixed 

with   toluene   and   a   nitrating   solution,   and  the 

mixture  dUtiUed. — W.  F.  F. 

Artificial  fuel ;  Furnace  for  the  preparation  of . 

V.  Groom,  London.  U.S.  Pat.  1.187.305,  June 
1.3,  1916.     Date  of  appl.,  Apr.  24,1910. 

See  Eng.  Pat.  24,085  of  1914  ;  this  J.,  1910,  103. 

Coke-oven.       X.    Schuster,    Ix)ndon.       U'.S.    Pat. 
1, 186,687,  Junel3,1916.Dateofappl.,Dec.2 1.1914. 

See  Eng.  Pat.  29,494  of  1913  ;  this  J.,  HIM.  684. 

Coke-oven  ;  Regenerative .    0.  Wilke,  .Vssignor 

to  C.  Still,  Recklinghausen,  Germany.  I  .S.  Pat. 
l,l.S5,961,Jurie6,1916.Datcofappl.,Junel  1.1914. 

See  Ger.  Pat.  271,515  of  1913;  this  J.,  1914,  471. 


See  III. 


Treatment  of  sulphuric  acid  residues  from  petroleum 
refining.     U.S.  Pat.  1,186,373.     Sec  VII. 

Gas  anahising   apparatus.      U.S.    Pat.     1,186,014. 
Sre  XXIII. 


IlB— DESTRUCTIVE    DISTILLATION; 
HEATING  ;    LIGHTING. 

Patents. 
[Arc-lamp]  projector-carbon.    W.  G.  Wilcox.  Lake 
wood.  Ohio.  Assignor  to  Xational  Carbon  Co., 
Cleveland.  Ohio.     U.S.  Pat.  1.186,253,  June  6,  , 
1910.    Date  of  appl.,  July  2,  1913. 
A  MIXTURE  of  19 — 10  parts  of  potassium  silicate 
and  1 — 10    parts  of  potassium  .silicofluoride,  alone  | 
or  mixed  with  carbon,  is  used  to  form  a  core  for 
projector  carbons  for  arc  lamps. — W.  F.  F. 

Ullraviolel  radiation  ;  Apparatus  for  producing .  I 

F.  G.  Keves,  Bo.ston,  Mass.,  A.ssignor  to  Cooper  I 
Hewitt  Electric  Co..  Hoboken,  X.J.     U.S.  Pat.  i 
l,186,993,Junel3,1916.Date  of  appL.July  1,1913. ' 
Two  chambers,  containing  hydrogen  at  different 
pressures,  are  separated  b>-  a  mercury  trap  and  a 
cock,  so  that  a  portion  of  tlie  gas  may  be  with- 
drawn  fiom   the   cliamber   of   lower   pressure  by 
suitable  means,  and  .suciessively  replaced  from  the 
higher  pressure  supply  cliamber. — B.  X. 

Electron  emitting  cathodes  and  process  of  manufac-i 
luring  the  same.  A.  :McL.  Xicolson,  Xew  "iork,, 
and  E.  C.  Hull.  Montclair.  X.J.  Eng.  Pat. 
17,.580,Dec.l6,1915.UnderInt.Conv.,Dec.26,1914. 

Sever.\l  successive  coatings  of  strontium  hydr- 
oxide are  applied  to  the  metallic  filament,  and 
afterwards  similar  coatings  of  barium  resinate. 
Th(!  process  is  repeated,  and  the  filament  then 
heated  to  ignition  temperature,  thus  producmi-' 
alternate  superposed  films  of  liarium  and  strontium 
oxides.— B.  N.  i 


Treatment  of  sewage  sludge  and  the  like.   Eng.  Pat«i 
3355  and  10,262.     See  XIXb. 
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ni.— TAR   AND  TAR    PRODUCTS. 

Carbunltril    nalcr-ijus    tar;    Corn  jjohU  ion    of . 

H.  K.  Biunkow.    J.  Gas  Lighting.  1910.  135,  67. 

Tah  from  a  cailnii-etted  water-gas  plant  generated 
at  somewliat  higher  temperatures  tliau  Drilinary, 
and  using  t'alifornian  crude  oil  of  l!S-8°li.  (sp.gr. 
OlUl),  after  passing  tliroiigh  a  settling  apparatus 
had  a  sp.gr.  of  102t>  at  95"  F.  (liS'T.).  It  con- 
sisted of  .-iliout  00",,  of  water,  10 "„  of  lampblack, 
26 "o  of  lieavy  oil,  and  ii",,  of  naphthalene.  It 
was  nearly  .saturated  with  naplithaleno  and  was 
useless  as  an  absorbent  of  benzol  or  light  oil. 

— W.  H.  C. 

Aromatic  hydrocarbons  from  paraffin  wax ;    Pro- 
duction of .     G.  Egloff  and  T.  J.  Twomev. 

J.  Phys.  Chem.,  1910,  20,  515—521. 

HlTlTERTO  only  aliphatic  hydrocarbons  have  been 
olitained  liy  th.e  cracking  of  parallin  wax.  and  the 
production  of  aromatic  hydrocarbons  Viy  the 
cracking  of  peti-oleum  has1>een  ascribed  by  Brooks 
(this  .T..  1915,  412)  to  the  presence  of  compounds 
containing  the  phenyl  radicle  in  the  petroleum. 
The  authors'  experiments  were  naade  on  a  sample 
of  commercial  paraffin  wax  of  m.pt.  i7'  C,  con- 
taining 0.05%  oil.  and  the  vapour  cracking 
apjwratus  described  previo^isly  (see  this  .T.,  1915, 
1199)  was  used.  Xo  aromatic  hydi-ocarbors 
were  produced  at  atmosplieric  pressure  and  500°  C, 
but  benzene,  toluene,  and  xylene  were  formed  at 
COO'  C.  at  atmospheric  pressure  and  at  500°  and 
C00=  C.  at  150  lb.  pressure.  At  600=  C.  and  150  lb. 
pressure  the  oil  pi-oduced  by  cracking  contained 
O-O";,  benzene,  5-4°u  toluene,  and  2-3%  xylene, 
or  2-6.  2-2.  and  0-9 °o  respectively  on  the  quantity 
of  paraffin  wax. — A.  S. 

Nitro-compounds ;      Chemical     processes      in     the 

reduction   of   aromatic to    amino-compounds 

on  the  large  scale.  P.  X.  Kaikow.  Z.  angew  Chem., 
1916,  29,  239—240.    (.See  also  this  J.,  1916,  627.) 

The  "  activating  "  influence  of  salts  of  the  heavy 
metals  on  the  action  of  metals  on  water  owing 
to  their  hydrolytio  deconiposition,  is  the  under- 
lying principle  of  the  reduction  of  aromatic 
nitro-compounds  by  means  of  iron  and  water 
and  a  trace  of  hydrochloric  acid.  The  ferrous 
chloride  generated  initially  by  the  action  of  the 
iron  on  the  acid  is  hydrolysed  by  the  water  and 
the  hydrolytic  equihbrium  is  disturbed  by  the 
removal  of  the  free  acid  by  reaction  with  a  further 
quantity  of  iron,  with  the  generation  of  hydrogen 
and  reproduction  of  ferrous  chloride,  thereby 
completing  the  cycle,  which  is  repeated  so  long  as 
iron  and  water  are  present.  The  complete  changes 
are  expressed  bv  the  scheme:  3Fe-f6HC'l-f 
CsHjXO,  =  3FeCr,  -;-  2H,0  -f  C^HsXH,,  and 

3FeCl2  -r'  3HjO  ^"[3Fe(OH),  -I-  OHCl]  "  -f  3Fe  -f 
C'3sN0,->3Fe(0H),^3FeCL-^2H,0-CsH5NHj. 
The  explanation  of  JNIuspratt  previously  given 
must  accordingly  be  modified  to  the  extent  that 
the  reaction  depends  primarily  on  the  hydrolytic 
decomposition  of  ferrous  chloride  l)y  water,  whilst 
the  formation  of  aniline  hydrocliloride  and  its 
reaction  with  iron  is  subsidiarv  and  incidental. 
I  ■  — G.  F.  M. 

'    Systems  in  ichich  icater,  a  phenol,  and  a  base  con- 
stitute tite  cotnponents  ;  Equilibria  in .    G.  J. 

vanMeurs.  Z.  phvsik.  Chem.,  1916.  91,  313—346. 
J.  Chem.  Soc,  1916.  110,  ii.,  304—305. 

The  heterogeneous  equilibria  between  phenol, 
water,  and  each  of  the  bases,  sodimn  hydroxide, 
potassium  hydroxide,  lithium  hydroxide!  calcium 
hydroxide,  bariiuu  hjdroxide.  and  strontium 
hydroxide  have  been  investigated  at  25"  C.  ; 
suuilar  measurements  have  been  made  for  the 
i  systems  water,  resorcinol,  and  each  of  the  bases 


potassium  hydroxide  and  barium  hydroxide  at 
30 "  C  The  three  components  in  varying  quantities 
were  .shaken  in  a  thermostat  until  the  required 
equilibrium  had  been  set  up  ;  the  solid  and  the 
liquid  phases  were  then  analysed..  The  experi- 
mental results  are  expressed  iii  tabtdar  form  and 
also  in  curves.  The  first-named  six  systems 
exlubit  a  l)inodal  curve.  All  the  systems  examined 
show  isotherms  made  up  of  several  curves,  and 
these  represent  solutions  which  at  the  experimental 
temperature  are  saturated  with  the  soUd  phase. 
The  following  substances  occur  as  soUd  phases 
in  one  or  other  of  the  systems  examined  : 
CsH5.0K.2H,0;  CsH5.ONa.3H  .O;  C„H5.0Li.2H,0; 
(C„H50)..Ca,3H,0:  (C6H50J.,Ba',4H,,0;  (CsH50),Sr, 
4H,0;  "C6H5.dNa.2C6H5.dH  ;  and  C„H5.0K, 
SCsHj.OH  at  25°  C.  and  C,H,(OK)„4H.O, 
CeH,0:Ba.2H»0  (?),  and  H0.CeH,.0K.2H,0  at 
30°  C.  ^Ul  the  compounds  mentioned  above  are 
soluble  in  water  without  decomposition.  Tables 
of  solubiUties  of  these  substances  at  the  indicated 
temperatures  are  given.  From  the  curves  it  is 
seen  that  by  the  addition  of  a  base  to  an  aqueous 
phenol  solution,  the  phenol  is  eventually  to  a  very 
large  extent  thrown  out  of  the  solution  as  phen- 
oxide.  On  comparing  the  composition  of  the 
boundary  solutions,  that  is,  solutions  which  are 
saturated  with  phenol  and  base,  with  one  another, 
and  with  a  saturated  sidution  of  phenol  in  water, 
it  is  seen  that  the  phenol  content  is  much  less  in 
alkaU  solutions  than  in  water,  the  values  being  : 
water,  93-78  "qI  potassium  hydroxide,  012%; 
sodium  hydroxide,  0-32%  ;  lithimu  hydroxide, 
203 "o;  calciima  hydroxide,  1205%;  barium 
hydroxide,  12-65%;"  and  strontixmi  hydroxide, 
22-52  "o-  In  the  solutions  of  the  alkalis  the  phenol 
content  increases  as  the  content  of  alkali  decreases, 
whereas  with  the  alkaline  earths  both  phenol 
and  t)ase  increase  together.  The  mono-acid  bases 
expel  more  phenol  from  solutions  than  the  di-acid 
bases.  At  the  same  time,  the  incorrectness  of  the 
text-book  statement,  "  that  phenol  is  easily 
soluble  in  alkali  hydroxides,"  is  demonstrated. 

Hydrogen  peroxide  as  a  hydrolytic  agent.      J.   V. 
Dubsky.   J.  prakt.  Chem.,  1916,  93,  137—142. 

Hydrogen  peroxide  behaves  towards  cyanides 
as  a  hydrolytic  agent  converting  them  into  amides 
according  to  the  equation:  R.CN -f2H202  = 
R.CONH.-f  Oj-l-H.O  (compare  Radziszewski,Ber., 
1S85.  18,"  35o).  Although  not  proceeding  with. 
equal  facility  in  all  cases,  the  reaction  can  be 
brousht  about  \^ith  cyanides,  which  had  previously 
been"  fiiund  to  resist  the  action  of  hydrogen 
peroxide,  by  using  a  lai-ge  excess.  Thus,  2-5  grms. 
of  o-tolunitrile  'n  50  c.c.  of  methyl  alcohol  gave 
a  vield  of  2-1  grms.  of  o-toluaniide  on  treatment 
at" 40' — 60=  C.  with  200  c.c.  of  3%  peroxide  and 
10  c.c.  of  .Y/1  sodium  hydroxide,  the  reaction 
product  being  subsequently  "neiitraUsed,  evaporated 
to  dryness,  and  extracted  «ith  alcohol.  Similar 
results  were  obtained  with  a-naphthonitrile.  whilst 
with  iminodipropionitrile,  and  iminodi-isobutyro- 
nitrile.  small  vields  of  amides  were  obtained. 
With  diacetonitrile.  on  the  other  hand  only  a  small 
quantitv  of  a  condensation  pi-oduct  of  tins  sub- 
stance with  aldehvde.  produced  from  the  alcohohc 
solvent,  namely.  2.4.6-triniethyl-3.5-dicyano- 
dihvdropvridine.  "could  be  isolated.  Potassium 
ferricvamde  was  converted  by  hydrogen  peroxide 
into  an  isomeric  modification  which  gives  in  water 
an  intense  brown  red  solution. — G.  F.  31. 

Carbonisation  of  pitch.     Smith.     See  IIa. 

Patents. 

Sulphuric   acid   from    the    refining   of   '«''   «''«,."'■ 

petroleum  ;     Treatment  of  tcnste .      C.   Still, 

Eecklinghausen.  Ger.  Pat.  291.775,  May  27,  1914. 

The  waste  acid  is  warmed  and  fed  to  a  steam  jet 
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Mower  worked  by  steam  under  pressure,  whidi 
uiay  be  superhfftted.  The  intimate  mixture  of 
steiuu  aud  waste  acid  thus  pnulured  is  deliveretl 
to  a  vessel  sunuountoti  by  a  dome.  Tlie  acid 
collects  in  this  vessel,  and  the  acid  resins  and  other 
s>>lid  impurities  settle  out  as  a  friable  mass,  which 
when  freed  fn>m  adherini:  liquid  sliows  no  sign  of 
stickiness  ;  the  clear  liquid  acid  is  discharged 
through  a  tube.  The  st<-aiu  and  volatile  substances 
after  risiiui  throujrh  the  dome,  which  :nay  be  litted 
witli  baflles  to  facilitate  separation  of  liquid 
particles,  pass  to  a  condenser  and  then  to  a  waslier 
in  which  acid  substances,  such  as  sulpluu"  dioxide, 
are  absortuHl  ;  a  steam  jet  injector  is  fitted  in  the 
jiipe  ci>iuiectiug  the  dome  with  the  condenser  in 
order  to  facilitate  the  flow  of  gases  and  vapours 
throu^'h  the  appiiratus. — A.  S. 

'2.0.10-Trichloroanihracenc  ;     Manufacture   of . 

Parbw.     vomi.     Meister,    Lucius,    u.    Briiniug. 
Ger.  Pat.  292,35t),  June  20,  lS)li. 

Anthisacene  or  9.10-ilichloroanthracene  is  heated 
iu  a  steam  bath  with  sulphuryl  chloride  in  presence 
of  an  indifferent  solvent  or  diluent,  e.g.,  nitro- 
benzene. On  cooling.  2.U.10-trichloroanthracene 
separates  ;  it  is  purified  by  crjstallisiug  from 
benzene. — A.  S. 

Sulpho-cklorides  of  the  naphthalene  series  ;    Manu- 
facture of .     Farbw.  vonn.  Meister,  Lucius, 

u.  Briiuing.    Ger.  Pat.  292,357,  July  18,  1914. 

StTLPHO-cui-OKlDES  of  the  naphthalene  series  are 
obtaiue<l  by  treating  acyl-^-naphthyla mines  with 
chlorosulphonic  acid.  Acyl-a  uaphthylamiues, 
when  treated  in  a  similar  manner,  yield  sulphonic 
acids. — A.  S. 


I  satin  ;      Manufacture    of  - 


Farbw.    vorm. 


Meister,  Lucius,  u.  Briining.  Ger.  Pat.  292,394, 
Aug.  11,  1914.  ! 

IsATiN  is  obtained  by  heating  3-aminc-2.4-  ' 
dihydroxyquinoline  hydrochloride  ■with  ferric 
chloride  solution.  The  lUliydrosyquinoUiie  can  be 
prepared  from  anthranilic  acid  (Ger.  Pats.  102,894 
and  117,167).  and  the  latter  from  phthalic  acid,  ! 
so  that  the  new  method  affords  a  means  of  obtaining 
Lsatin  cheaply  from  naphthalene. — A  S. 

oSilro-\-alkylaminoanthraquinones  ;    Manufacture 

of .        Farbw.    vorm.    Meister,    Lucius,    u. 

Bruuiug.    Ger.  Pat.  292,395,  May  7,  1914. 

5-NiTKO-l-ALKYL..\MixoANTHRAQUixoxES  are  pre-  1 
paretl    by    mtrating    o-N-acidylalkylaminoanthra- 
quiuones. — A.  S. 

AnlhraquiiuMie-a-mercapians       and       diaulphidea ;   ■ 

Manufacture   of .      Farbw.    vorm.    5leister,   ' 

Lucius,u.Brumng.  Ger.Pat.292,457,July  14,1914.   | 

ANTFTRAQUIXONE-a-SULPHOCHLOKlDES     Or      the  COr-    \ 

rt-^^poiiding  sulphinic  acids  are  reduced  with  hydro- 
sulpliites. — A.  S. 

Thioureas  of  the  anthraquinone  series  ;  Manufacture 

of .         Chem.     Fabr.     Griesheim-Elektron. 

Ger.  Pat.  291.984,  Dec.  19,  1914. 

TuiocREAS  of  the  anthraquinone  series  are  pre- 
pared Ijy  heating  2-aminoanthraquinone  or  its 
ling-.'-ubstitution  products  with  an  alkali  xanthate 
in  an  organic  s<jlvent  of  high  boiling  point. — A.  S. 

Diarninodiari/lketones      and      X-alki/l      substiliUcd 

diuminoiHarijUhioketones  ;     Manuf'iclure  of . 

J.  y.  Jolinsiin,  London.  From  Badisihe  Anilin 
und  Soda  Fabr..  Ludwigshafen,  Germany.  Eng. 
Pat.  20,01.5,  Oct.  ^^,  1914. 

See  Ger.  Pats.  287,994  of  1913  and  289,108  of 
1914  ;   this  J.,  1016,  352,  353. 


Plant    for     briquettinij     icith     crude     naphthalene. 
Ger.  I'at.  292,454.     Se^  IIa. 


IV.— COLOURING     MATTERS    AND     DYES. 

Phennnthraquinonc  ;  Dyes  derived  from .    K.  C. 

Mukherjee    and    E.    R.    Watson.     Chem.    !Soc. 
Tnms.,  191i>,  109,  f.l7— 028. 

Attempts  to  intii>duce  additional  hydroxyl  grotips 
into  2.7-dihydrtixyphenanthra(iuinone,  or  2-hyih- 
oxyphenantliraquinone,  by  treatment  with  man- 
ganese dioxide  and  sidphmic  acid,  or  ftuuing 
sulphiu'ic  acid  followed  by  f\isioii  with  potash  gave 
no  results  of  value,  as  api>:ireutly  tlie  phenanthra- 
quinone  molecule  cannot  withstand  such  treatment. 
From  liromouitrophenanthraquinones,  however, 
anilino-derivatives  were  obtiiined  bv  UUnvimi's 
method  (Hei-.,  1901.  34,  2174),  the  "nitro-groups 
being  likewise  replaced  iu  some  cases  by  the 
aniline  residue.  These  products,  which  include 
2.7-diaiulino-.  2-,  and  4-nitroanjlino-.  nitrodi- 
auiUuo-  and  ilinitroamlino-phenantliraquinoue,  are 
all  dyes  giving  dark  srreen.  blue,  or  black  shades 
on  wool  (cp.  Eng.  Pat.  9311  of  1915;  this  J., 
1915,  1136).  Pherumthraquiuone  vat  dyes  were 
prepared  by  the  action  of  acid  chlorides  on  amiuo- 
phenanthraquiuones.  They  are  dissolved  by 
alkaline  hydrosulpliite  and  repro(i|)itated  on 
t)xidation.  Examples  are  2-benzoylanunopUcu- 
authraquinone  which  gives  pale  piuk  shades  ou 
cotton,  2-phthalylaminophenanthra<iuinone  giving 
pale  yellow  shades,  aud  2-7-dil  enzoyUliamino- 
phenanthraquinone  giving  Ijrownish-orange  shades. 
Other  derivatives  prepared  and  examined  as  to 
their  dyeing  properties  include  2.7-diamiuopheii- 
antliraquinonemonosulphonic  acid,  giving  dull 
green  shades  ou  alum-mordanted  wool,  pheuaiithra- 
quinone-2.7-bisazophenol.  and  certain  more  com- 
plex vat  dyes  obtained  from  dibromophenanthra- 
quinoue  anil  2-anunophenanthraquinoue,  p-plienyl- 
enediamine,  and  ^i-naphthylamiue  respectively. 
In  the  latter  cases  however  the  products 
were  impure,  and  the  dyes  apparently  of  no  great 
value.— G.  F.  M. 

Eermes  ;  Dyesluff  of .     ///.     O    Dimroth  and  | 

R.  Fick.     Aniialen.  1916,  411,  315—338.    (CJom- 
pare  this  J.,  1910,  749  ;  1914,  957.) 

The  similarity  in  properties  between  Iiydroxyan- 
thrapurpurin   (1.3.4.6-tetrahydroxyauthraqninonc) 
and    decarboxylated    kermesic    acid    proves    con- 
clu.^ively   that"  the   latter   is   a    derivative  of  the 
former.     The  colours  of  the  alkaline  solutions  of 
hydroxyanthrapurpurin,  decarbox>iated   kerme-sic : 
acid,  kermesic  acid,  and  carminic  acid  are  identical ;' 
the  spectra  of  these  sohitions  and  the  absorptioui 
spectra  of  .solutions  in  sulphuric  acid  are  similar.! 
and  dye-trials  on  wool  and  on  morilanted  cotton, 
also     show     their    relationship.      Hroniination    ot 
kermesic  acid  gives  tribroniococcin.  and  .similarly 
bromination  of  hydnixyantbraiinrpurin  yields  thcj 
tribromo-derivative.      Reduction  of  kermesic  acid 
\vith  zmc  dust  and  glacial  acetic  arid  Ki\es  the! 
leuco-conipoimd    of    i-metby!-3.5.8-trihydroxyan-: 
thraquinone  :   apparently  kermesic  acid   loses,  in 
addition  to  the  acetyl  and  carboxyl  groups,  thi, 
yS-hydroxyl  group  in  the  same  manner  that  purpiuii' 
is  reduced  to  (piiniz.-irin  )iy  this  method.     KermebU 
acid    is    c(>n.sidered    to    be    ] -metliyl-4-carboxy-7- 
acetyl-3.5.6.8-tetrahydroxyanthraquinone.        Cari 
minic  acid  is  reduced  in  the  same  maimer,  and  th- 
statements  of  C.  an<l  11.  Liebennann  (this  J.,  1614 
544)  that  it  is  not  an  anthraquinone  derivative  u 
considered  incfirrect. — F.  ^^^  A.  I 

Nuphthoiiuinone  derivalivca  ;  Degradation  of  ^jj^Jb 

oxyunthraquinone.8  to .     O.  Dimroth  and  H 

Schultze.     Annalen,  1916,  411,  339—345.  I 

AUTOXIDATION  of  anthragallol  in  alkaline  solutioi 
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yields  hydroxynaphtlioqiiinonylacetic  acid  (Bam- 
herpcr  and  iVaetinixis,  .Alonatsli.  Chcm..  1002.  23, 
t!8S),  but  piirpurin  is  do<riaded  still  fmther.  iriving 
phthalio  acid  on  air  uxidation  in  alkaline  solution. 
Careful  oxidation  of  lai-niinic  acid  in  alkaline 
solution  by  means  of  hydrogen  pei-oxide  using 
cobalt  oxide  as  catalyst  yields  }S-methyl-2.t)-di- 
hydi-oxy-1.4-naphthoquinone-3.5-dicai'boxylic  arid 
(this  .1.,  1914,  9r)(i),  and  on  similar  treatment 
purpurin  gives  ;>-aceto-2-hydroxy-l.l-naphtho- 
miiuone.  These  residts  are  explained  by  assuming 
that  the  position  of  the  qninone  group  in  hydroxy- 
anthraquinones  i.s  changed  in  alkaline  solution. " 

— F.  W.   A. 

AnthradiqKiiwnes.     O.   Pimroth  and  E.  .Schultze. 
.\unaleu,  I'JUJ,  411,  345—350. 

The  highly  latiile  pwducts  obtained  by  the  careful 
oxidation  of  canninic  acid,  kermesic  acid,  and 
laccainic  acid  have  not  yet  been  isolated  in  a  pure 
form,  but  are  considered  to  be  anthradiquinoues. 
The  parent  boviies  of  this  class  of  substances,  the 
1.4.9.10-  and  1.2.9.10-anthradiquinones  have  been 
prepared  by  the  oxidation  of  quinizarin  and 
aliziirin  respecti\ely  by  means  of  lead  dioxide  and 
acetic  acid.  1.4.9.10-Anthradi(iuinone  is  obtained 
as  stable  yellow  needles  (m.pt.  211'- — 213^0.)  by 
precipitation  from  benzene  solution  by  means  of 
petivleiim  spirit  ;  it  is  readily  soluble  in  cliloroform 
and  acetone,  less  soluljle  in  benzene  and  alcohol  ; 
the  solutions  are  yellow  without  the  fluorescence 
characteristic  of  fjuinizarin.  The  diciuinone 
oxidises  quinol  to  qiiinliydrone,  hydriodic  acicl 
to  iodine,  and  is  rapidly  reduced  to  cjuinizarin  by 
means  of  sulphurous  acid  ;  ciuinizarin  is  also 
formed  from  the  diquinone  in  aqueous  solution  or 
suspension,  without  addition  of  a  reducing  agent, 
slowly  on  allowing  to  stand  and  immediately  on 
boiling,  phthalic  acid  also  being  produced.  "  On 
treatment  with  hydrochloric  acid  in  acetic  acid 
solution.  3-chlorofiuinizarin  (m.pt.  239- — 240"  C.) 
is  obtained.  The  solution  of  the  diquinone  in 
sulpbiuic  acid  has  the  bluish  colour  of  purpurin, 
ami  not  the  colour  of  quinizarin  as  stated  by 
Lesser  (this  J.,  1915,  543);  this  conversion  of 
quinizarin-quinone  into  purpurin  is  similar  to  the 
conversion  of  benzoquinone  into  hydroxyquinol 
discovered  by  Thiele.  1.2.9. 10-Anthradicjuinone 
has  similar  properties,  but  is  less  stable. — F.  W.  A. 

Queredin  from  the  bark  of  Pimis  pinaster.  E. 
Lepetit  and  C.  C.  Satta.  Atti  E.  Accad.  Lincei. 
1910,  [v],  35,  i.  322—325.  J.  Chem.  Soc.,  1916, 
110,  1.,  45S — 459, 

The  yellow  colouring  matter  obtained  by  treat- 
ment of  the  extract  of  the  bark  of  the  Tuscany 
pine  with  sodium  bisulphite  under  pressure,  and 
formerly  regarded  as  fisetin  (compare  Lepetit, 
Atti  yi.  Congr.  Chun.  Appl.,  Eome,  1905,  111,1 
156),  is  now  shown,  by  means  of  its  dyeing  pro- 
perties and  the  constants  of  several  of  its  cTeriva- 
tives,  to  consist  of  quercetin. 

Hydroxijaso  compounds  :    Reactions  of  nitrates  of 

.    G.  Charrier.     Gaz.  Chun.  Ital.,  1916,  46, 

IL,  1—17. 

The  author  has  shown  previously  that,  under 
suitable  conditions,  nitrates  of  "hydroxy-  (or 
amino-)  azo  compounds  decompose,  spontaiieouslv 
or  on  heating,  to  yield  a  nitro-hvdroxv  (or  amino) 
compound  and   an  arvldiazoniu'm   nitrate  : 

■    Ar,,X,.^Vr,.OH(or    XH  .).2HX03— H,0-> 

NO,.Ar,.OH(orNH.,)-.Vr,.X(XO,)  ;  N. 
Wbeu  the  nitrates  of  the  ethers  of  hvdroxvazo 
compounds  are  heated  with  concentrated  hvdro- 
halogen  acids,  the  arvldiazouium  nitrate '  first 
k™«^  i«  decomposed  by  the  acid,  furnishing 
chiefly  the  correspcndiijg  arvUialogen  derivative 
\'l  1^®®  nitrogen.     For  example  the  nitrate  of  the 

I   ethyl  ether  of  pheuylazo-d-naphthol  when  heated 


with  hydrochloric  acid,  >-ields,  in  addition  to  the 
ethyl  ether  of  nitro-^<-naphthol,  chiefly  chloi-o- 
beiizene,  but  small  quantities  of  other  compounds 
are  formed  by  secondary  reactions.  When  dis- 
solved in  or  heated  with  alcohols,  the  nitrates 
of  the  ethers  of  hydroxyazo  compounds  decompose 
in  the  following  "mamier  :  Ai',.X,.Ar,OR,21i>;03-> 
Ari.N,.^Vi,,0H-rR.N0a-fHN03.— A.'S. 

Anti-coagidating  action  of  acid  aniline  dyeshtffs  on 
proteins.     Hollande.     See  XIXa. 

1*ATEXT.S. 

lAso  dyestuff]  ;  Manxifacture  of  a  green  chromium 

compound    [of    an] .     O,    Imray,    London. 

From   Soc,   Chem.   Ind.   in  Basle,   Switzerland. 
Bug.  Pat,  15,0(54,  Oct.  25,  1915. 

Two  different  chromium  conipoiuids  have  been 
isolated  from  the  blue  solution  obtained  by 
boiling  with  a  chromic  salt  the  commercial  o- 
hydroxyazo  dyestuff  (Eng.  Pat.  20,460  of  1012  ; 
this  J.,  1913.  905)  obtaiuecl  by  coupling  in  alkaline 
solution  4.2.1-nitrodiazophenol  and  1.8-amino- 
naphthol-3.C-disidphonic  acid  (Chrome  Fast  Green 
G  :  Palatine  Chrome  Green  G),  viz.,  a  sparingly 
soluble  red  compound,  which  gives  loose  reddish- 
violet  shades  destroyed  by  chroming,  and  a  green 
compound  which  gives  on  animal  fibres  valuable 
green  dyeings  somewhat  pvu'er  and  bluer  and  of 
better  fastness  to  light  than  the  original  dyestxiff, 
the  fastness  to  washing  and  alkali  being  very 
good  and  to  fidling  and  pottins  satisfactory, 
E.rumplc.  47  sjrms.  of  chromium  fluoride  is  dis- 
solved in  1100  c.c.  of  hot  water,  50  grms.  of  the 
commercial  dyestuft'  (Chrome  Fast  Green  G) 
added,  and  the  licjuid  boiled  for  an  hour  imtil 
deep  blue  :  120  grms.  of  anhydrous  sodium  acetate 
is  added,  the  mixture  boiled  for  a  quarter  of  an 
hour,  filtered  hot.  and  the  filtrate  evaporated  to 
500  c.c.  ;  the  red  chromium  compound  separates 
and  the  filtrate  is  mixed  with  150  grms.  of  common 
salt  and  allowed  to  stand  until  needles  of  the 
green  chromium  compound  separate. — F.  W.  A. 

Colouring    matters    of   the     antkraquinone     series ; 

Mamifacture  of .     J.  Y.  Johnson,   London. 

From  Badische  Anilin  und  Soda  Fabr.,  Ludwigs- 
hafen,  Germany.  Eng,  Pat.  17,764,  July27. 1914. 

See  Ger.  Pat.  2S7.614  of  1914  ;  this  J.,  1916,  171. 
4-.\minoanthraciuinoneacridones  may  be  produced 
by  splitting  off  the  3-sulpho  group  by  means  of 
acid,  alkaline,  or  reducing  agents  during  or  after 
the  condensation  process,  or,  in  some  cases,  in  the 
dyeing  bath,  or  after  the  sulphonated  compound 
has  been  applied  to  the  fibre. 

Colouring    matters    of   the    antkraquinone     series; 

Manufacture  of and  intermediate  products  of 

such  manufacture.  Xew  products  of  the  anthra- 
quinone  series.  Colouring/  matters  of  the  anthra- 
quinonc  series.  J.  Y,  Johnson,  London,  From 
IJadische  ,\nUin  und  Soda  Fabr..  Ludwigshafen, 
Germanv.  Eue.  Pats.  3347,  Mar,  2,  1915  ; 
100,580." Mar.  2":  1915  (Appl  No.  2873  of  1916)  ; 
and  100.5Sl,Mar.  2,  1915  (AppL  No.  2874  ofl016). 

See  Ger.  Pat.  288,404  of  1914  ;  this  J.,  1916,  355. 
A  ;i-halogenanthraquinone  may  be  used  in  pla  e 
of  anthraquinone-2-sulphonic  acid,  and  the  result- 
ing J-arylaminoanthracjuinones  may  be  condensed 
further  with  an  aiTlamino  compound  other  than 
an  aminoauthraciuinoue.  in  presence  of  caustic 
alkali  or  alkali  alkyloxide,  with  or  -nithout  an 
oxidising   agent,     Dyestufl's    of   the   constitution, 

■VXJ 

A'<-C-fv>Ar,     where    A    is     an    anthraquinone 

residue,  and  Ar  is  an  arj-1  residue  other  than  an 
anthraquinone  residue,  are  obtained.  They  can 
be  used'  directly  for  the  manufacture  of  lakes  and 
cive  acid  wool  dyes  when  sulphonated.  The 
formation  of  the  fi-arylaminoanthraquinones  and 
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of  the  ilyestuflts  may  be  eflecteil  in  one  operation 
instead  of  in  two  st«ge*. 

A:o  dyesttiffs  :   Mtiniifitrlure  of .     rarliontalir. 

vorm.    F.    Haver  uml   Co.     Ger.   Pat.   1^91.712. 
N'ov.  28.   1H14. 

Azo  dyestiilTs  are  obtained  fi-om  tlie  l\ydra/ide  of 
2.3-hydroxyiiaphthoio  arid  (l-Yanzen.  .T.  prakt. 
Cheni..  1;>0S.  78,  104)  or  its  derivatives  in  wliiili  a 
liydn>i,v"  atom  of  the  amino  jii-oup  is  replaiod  by 
an  aiidyl  group,  by  eoupliri>^  them,  either  in 
sulistani-e  or  on  the  fibre,  witli  aixsmatii-  diazo- 
compounds.  The  dyes  are  faster  and  i:iv>-  deeper 
shades  tlian  the  eori-espondinu:  i-naphthol  deriva- 
tives, and  are  suitable  for  printing  and  for  the 
preparation  of  pigments. — A.  S. 

Siil))hiir    fl i/rsi II ffn  ;    Mnniifdrliire    of    tjellow . 

Karlienfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat. 

2H2.118.  Dee.  11,  1914. 
PuiMARV  diamines  of  the  diphenyl  series,  methyl- 
ated in  the  nucleus,  or  their  halogen  substitution 
produits  are  fused  at  a  high  temperature  with 
more  than  one  molecvdar  proportion  of  sulphur, 
with  or  without  aildition  of  benzidine  ;  in  the  case 
of  the  toUdines  the  addition  of  benzidine  is 
essential.  The  pi-odiuts  dissolve  readily  in  sodium 
sidpliide  solution  and  give  fast,  clear,  greenish- 
yellow  shadis, — A.  S, 

Mono-  and  disazo  dyesluffs  ;  Manufacture  of - 


larger.  In  the  case  of  the  wools,  owing  to  their 
relatively  small  thickness,  the  interference  colours 
Ijctwccn  I'ro-ised  lucols  are  only  low  grey  or  whitish 
colours  of  the  In-st  order  l)ut  the  higher  colours 
Were  studied  in  tlie  case  of  the  coarser  fibres  of 
lioi-se-hair  and  pigs"  bristles. — -J.  F.  15. 


J.    Hausmann,   Fi-ankfort.     Ger.    Pat.   291,900, 
Mar.  29,   1914. 

Azo  dyestuffs  giving  shades  fast  to  washing  and 
to  light  are  obtained  by  eoupUng  aromatic  diazo 
or  tetrazo  compounds  with  oxiudole-O-sulphonic 
acid.— A.  S. 

K-Dihydro-\.i.'2.'V-anthraquinone-azine     [Indanih- 
rene] ;    Manufacture   of   a    chlorine   derivative  of 

fast  to  chlorine,     t'heni.   Fabr.   Griesheim- 

Elektron.    Ger.  Pat.  292.127,  Mar.  IS,  1915. 

FiXETLY-DiviDED  Indanthrene  is  suspended  or 
dissolved  in  a  sviitAble  medium  and  treated  with 
chlorine  at  about  1 10'  C,  with  or  without  addition 
of  a  chlorine-carrier.  The  product  may  be  con- 
verted into  trichloroindanthrene  by  treatment 
with  alkaUne  hydrosulphite  solution.  It  is  similar 
in  dyeing  properties  to  the  mixture  of  di-  and  tri- 
^hlo^o-deri^■atives  described  in  Eng.  Pat.  17,242  of 
1905  (tlus  J.,  1905,  129S).— A.  S. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Animal  tcooUi  and  hairs  ;  Optical  refraction  of  - 


A.     Herzog.     Hiem.-Zeit.,     1916,     40,      .528. 

The  optical  properties  of  a  series  of  ammal  fibres 
liave  been  studied  with  the  jjolarising  microscope 
for  purjjoses  of  comparison  with  results  previously 
recorded  for  vegetaljle  and  artifuial  fdjres.  The 
mean  refractive  indices  of  the  animal  wool  and 
hair  fibres  are  fairly  high,  ranging  from  1-549  to 
1-553,  as  compared  with  l-5tS7  for  natural  silk, 
l-5fi2  for  flax,  1-557  for  cotton,  1-513  for  cellulose 
artificial  silks,  and  1-477  for  acetate  silk.  The 
dift'erences  shown  by  the  various  spo(ies  of  wool 
and  hair  fibres  are  inconsiderable,  owing  to  the 
siniilarity  of  their  chemical  composition  and 
microscopic  structure.  The  dilTerences  between 
the  refractive  imlices  in  the  two  main  directions 
of  the  fibre,  which  Ls  a  measure  of  the  specific 
double  refraction,  are  only  small  (0007 — 0009)  in 
the  case  of  the  wool  and  hair  fibres,  comparable 
in  dimeasions  with,  but  opposite  in  sign  to  the 
value  for  acetate  artificial  silk.  The  dilTerences 
in  the  case  of  the  cellulose  artificial  silks  are  much 


Sulphite   lyes;     The   ammonia   test  for  ■ 


E. 


Oman.  Teknisk  Tidskritt,  19lii.  46,  4—6. 
Sri.ruiTE  lyes  as  used  in  the  maiuifacture  of  wood 
pulp  contain  about  0-9 "„  t'aO  and  4%  SOj. 
They  ,ire  tested  from  tinie  to  time  during  the 
l)oiling  by  addition  of  ammonia  wliich  at  the 
bcLriTining  prodiues  a  white  precipit.ite  of  calcium 
sulphite  ;  towards  the  end  of  the  boiling  this  pre- 
lipitatc  dimiiiLshcs.  and  if  its  volume  falls  l)elow 
a  certain  limit,  this  is  generally  considered  as  proof 
that  too  little  lime  has  been  present  and  the 
boiling  is  then  stopped  even  if  not  fiiushed.  The 
author  has  prove<l  that  thus  ammonia  test — also 
called  Jlitscherlich's  test^ — as  .applied  at  present 
gives  no  indication  whatever  of  the  quantity  of  i 
lime  present  as  sulphite  and  is,  therefore,  totally  I 
useless.  If  sutflcient  sulphurous  acid  is  jiresent 
all  the  lime  will  be  jirecipitated,  inchuling  that 
combined  with  organic  compounds  ;  if  not,  only  a 
very  small  precipitation  occurs,  so  that  the  test 
is  in  reality  a  test  for  the  sulphurous  acid  rather 
than  for  the  lime.  It  is  necessary,  in  using  the 
test,  to  take  out  the  samples  of  lye  thixjugli  a  pipe 
or  worm  cooknl  by  water  (irculation  in  order  to 
prevent  sulphur  dioxi<le  from  escaping,  but  even 
so  the  test  is  quite  illusory  as  a  measure  of  the 
"  exhaustion "  of  the  lime.  When  a  cooler  is 
used,  however,  the  Mitscherlicli  test  may  be  used 
for  estimating  the  amount  of  sulphurous  acid 
present,  providetl  some  calcium  chh^ritle  is  added 
to  the  ammoiua  used  in  the  test. — C.  B, 

Sugar-formation  in  the  sulphite  cellulose  process. 
E.  Oman.  Teknisk  Tidskrift,  1910,  46,  0—8. 
(.See  also  tliis  J.,  1916,  172.) 

In  most  investigations  of  the  formation  of  sugar 
during  the  sulphite  boiling  process,  it  has  been 
taken  for  granted  that  the  different  sugars  presevit  i 
in  the  lye  are  completely  hydrolysed.  The  author 
finds  that  such  is  not  always  the  case,  and  gives  the 
results  of  his  experiments  as  follows  :  1.  At  tht! 
Ijeginning  of  the  boiling  the  lye  contains  a  large  | 
proportion  of  non-hydrolysed  sugar,  often  more  of 
this  than  of  hydrolysed  sugar.  2.  The  non- 
hydrolysed  sugar  is  split  up  by  the  acid  liquor 
during  the  progress  of  the  l>oiling,  so  that  linally 
it  Is  sometiuies — but  by  no  means  always — 
completely  hydrolysed.  The  hydrolysed  (reducing) 
sugars  were  determine<l  by  Glassmann's  method 
(this  J.,  1906.  236).— C.  B.  I 

Paper  ;  Partial  substitution  of  sodium  bisulphale  for 

aluminium    sulphate    in    titc   sizinif   of .     B.  I 

Haas.     Chem.-Zeit.,   1916,   40,  571—572.  i 

SoDR'.M  Insulphate  has  been  proposed  as  a  pa,rtial 
substitute   for   aluminium  sulphate  in  the  sizing  j 
of  paper,  but  while  the  impure  liy-jiroduct  iovnvi  \ 
of  the  bisulphate  arc  suitable  for  the  sizing  of  the 
lower  grades  of  paper,  it  is  considered  that  only 
purified  salts  slioidd  be  used  for  the  finer  gi-ades. 
The  most  economical  and  convenient  method  of 
employing  pure  bisulph.-ite  is  to  prepare  a  solution, 
as  required,  l)y  the  ad<lition  of  sulphuric  acid  to 
a  solution  of  pure  normal  sodium  sulpliate,  which  i 
is  less  costly  than  the  pure  bisulphate  and  keeps  | 
better   on   storage.     In   sizing   the    pulp,    sodiiini 
bisulphate  or  aluminium  sulphate  should  be  added 
before  the  rosin  size,  in  order  to  .acidify  the  pul)' 
and  to  inhil>it  the  action  of  the  saline  coiLstituents 
of  tlie  water  and  fibre  upon  the  dilute  size-milk. 
An  equally  fav.nirablu  renult  is  obtained  whether 
the  whole  or  oidy  a  portion   of   the   bisulphate  or| 
aluminium  sulphate  solution  be  added  before  the 
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rosin  .size,  but  if  the  rosin  size  be  added  first,  as 
is  the  custom  in  many  cases,  the  economical  effect 
is  not  realised. — J.  F.  B. 

Cause  and  nature  of  soil  aciditi/  tcitli  S2}ccial  regard 
to  colloids  a)id  adsorption.  [Acidity  of  washed 
absorljcnt  cotton.]     Truog.     See  XVI. 

Patents. 

Silk  and  sini  ilar  fibres  ;  Process  for  degutnming  ■ 


W.  Buschhiitcr.  Crefeld.  and  M.  Voi-jt,  Crefeld- 
T^a,^r.  tiermany.  (ier.  Pat.  2in.l59,  Xov.  20.1913. 

R.\w  <i!k  is  iuipretxnated  with  a  solution  of  an 
alkali  salt,  other  than  a  soap,  of  which  the  acid  is 
weaker  than  the  auiino-acids  of  the  sericin.  and 
is  then  steamed,  and  the  sericin  thus  separated 
from  the  silk  fibres  is  dissolved  by  means  of  a  soap 
bath  or  by  the  foam  froui  a  boiling  soap  solution. 
S\iital)le  salts  are  the  alkaU  salts  of  silicic,  boric, 
or  stannic  acid  or  of  the  acids  of  acaroid  resin,  or 
alkali  sulphides  or  alununates.  With  certain  of 
these  salts  a  bleaching  and  weighting  action  is 
-obt.ained  in  addition.— A.  .S. 

Fla.r,  hemp,  and  jute  ;  Preparation  of  fibres  from 
Ci/perus  papyrus.  L..  as  a  substitute  for  — — .  P. 
rioering.  Berlin.  Ger.  Pat.  291.302.  June  30, 
1914.     Addition  to  Ger.  Pat.  290,(30.5. 

r.\PYT{t's  stems  before  being  treated  with  hot 
"water  as  described  in  the  chief  patent  (see  Eng.  Pat. 
6971  of  1914  ;  this  J..  1915.  SOT),  are  subjected  to 
strong  pressure,  either  in  the  fresh  condition  or 
After  being  moistened  bv  immersion  in  water. 

—A.  S. 


Wood  and  other  substances  ;  Process  for  obtaining 

fibre  from .     W.    K.    Freeman,    Oscawana, 

N.Y.,  Assignor  to  Hvdrolose  Process  Corporation, 
New  York.  U.S.  Pat.  1.186.655.  June  13.  1916. 
DSite  of  appl..  Xov.  25,  1913. 

The  material  and  chemicals  are  heated  together 
in  each  of  a  series  of  digesters  for  periods  insuffi- 
cient to  cause  comxalefe  digestion  in  any  one 
digester  ;  the  mass  is  agitated  in  certain  of  the 
digesters  and  is  transferred  from  one  digester  to 
the  next  throughout  the  series,  without  cooling  or 
exposure  to  the  atmosphere,  until  digestion  is 
complete. — J.  F.  B, 

Paper  ;  Process  and  apparatus  for  reducing to 

pulp.  H.  Wade,  London  From  The  General 
Waste-Paper  Recoverv  Co.,  Baltimore,  Md., 
r..'<.A.  Eng.  Pat.  3702.  Mar.  8.  1915. 
Printed  paper  is  steeped  in  hot  water  until 
softened,  then  charged  into  a  pulping  machine  in 
the  proportion  of  1  part  of  drv  paper  to  about 
20  of  water,  heated  to  160"— 200"  F.  (71-— 93°  C.) 
and  treated  with  a  detergent  mixture  preferably 
containing  soap,  sodium  sihcate.  and  some  free 
alkali.  The  pulping  machine  comprises  a  steep- 
walled  feed  hopper,  a  cylindrical  tube  closely 
surrounding  a  series  of  propeller  blades  of  mcreasmg 
pitch,  and  a  delivery  pipe  back  to  the  hopper. 
The  propellers  ai-e  rotated  at  such  a  high  speed, 
e.g..  ISOO — 2500  revs,  per  min..  that  tihey  form 
cavities  in  the  liquid  surrounding  them,  and 
circulation  of  the  contents  of  the  machine  takes 
place  at  the  rate  of  al:)out  1200  ft.  per  min.  The 
particles  of  paper  approaching  the  cavities  formed 
by  the  rapidly  revolving  propellers  are  unable  to 
take  up  the  speed  of  the  blades  and  are  there 
subjected  to  an  opposition  of  forces,  one  of  which 
is  due  to  the  inertia  of  the  paper  and  suspending 
liquid,  constituting  a  resistance  against  which  the 
propellers  draw  apart  the  component  fibres.  The 
<lisintegrated  stock  is  washed  in  a  suitable  engine 
with  a  drum  washer  until  sufficientlv  clean  for 
re-manufacture  into  paper. — J.  F.  B. 


Paper  and  other  77iatcrials  ;    Fireproofing  of . 

T.  J.  1.  Craig,  and  Whipp  Bros,  and  Tod.  Ltd., 
Manchester.  Eng.  Pat.  S6.S7.  Juno  12.  1915. 
(.SeealsoEng.Pat.l6,153of  191-4;  thi.sJ.,  1915,808.) 

Ix  the  pi'ocess  of  rendering  'materials  non-inflam- 
mable liy  means  of  sodium  aluminium  carbonate, 
those  materials  in  which  the  proofing  agent  cannot 
conveniently  be  precipitated  in  situ,  may  be 
treated  l>y  mixing  or  coating  with  a  preparation 
of  the  double  carbonate  at  any  suitable  stage  in 
their  manufacture.  For  instance,  paper  pulp  may 
be  mixed  witha  paste  containhig  .sodium  aluminium 
carbonate  precipitated  by  the  action  of  excess 
of   sodium    bicarbonate   on   sodium   aluminate. 

—J.  F.  B. 

Paper  ;    Manufacture  of  transparent  airtight  and 

waterproof .      H.   Oeser.  Berlin-Schoneberg, 

GermauT.  Ger.  Pat.  291,198,  Sept.  2,  1915. 
Addition  to  Ger.  Pat.  285,978  (this  J.,  1915,1139). 

FrsEL  oil  is  added  to  the  niixture  of  resin  or 
wax,  oil,  and  alcohol  used  for  impregnating  the 
paper,  and  a  colouring  matter  or  bronze  powder  is 
distributed  over  the  surface  of  the  impregnated 
paper.  The  fusel  oil  maintains  the  paper  in  a 
pUalile  condition  whilst  it  is  being  manipulated 
and  later  escapes  by  volatilisation. — A.  S. 

Paper  stock  screening  machines.  A.  R.  Pa  nil  and 
A.  E.  G.  Madlev,  Alontreal,  Canada.  Eng.  Pat. 
10,808,  July  26,  1915. 


Paper  ;  Method  used  in  the  manufacture  of- 
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machinery,  together  icHh  apparatus  for  the  purpose. 
J.  H.  ^^'aUin  and  K.  Granci\Tst.  Koijmanholmen, 
.Sweden.  U.S.  Pat.  1.186.629,  June  13,  1916. 
Date  of  appl.,  Xov.   14,   1913. 

See  Eng.  Pat.  26,242  of  1913  ;  this  J.,  1914,  478. 


Dcyumming    silk  ;     Process    of  - 


O.    Rohm, 


As.signor     to     Rolmi     und     Haas,     Darmstadt, 
Germanv.     U.S.  Pat.   1.186.440.   June  6,   1916. 
Date  of  appl.,  Feb.  5,  1915. 
See  Eng.  Pat.  2826  of  1915  ;   this  J.,  1910,  418. 

Waterproofing    inatcrial    [for    paper] ;     Method    of 

heating .    W.  J.  Mellereh-Jackson.  London. 

From  C.  S.  Biid.  East  Walpole,  Jlass.,  U.S.A. 
Eng.  Pat.  18,093,  Dec.  28,  1915. 

See  LT.S.  Pat.  1,165,367  of  1915  ;  this  J.,  1916.  250. 

Gypsum  product   [for  coating  paper].      U.S.    Pat. 
1,178,016.     See  VII. 

Impregnation  of  leather  or  textile  driving  belts  or 
the    like.     Ger.    Pat.    291.461.     See  XV. 


VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

VTool  and  silk  ;    Effect  of  certain  agencies  upooi  the 

colour  and  dyeing  properties  of .     M.  Fort. 

J.  Soc.  Dyers  and  Col.,  1916,  32,  184—187. 
A  BROWX  COLOUR  has  been  observed  on  wool 
after  it  has  undergone  any  of  the  following  treat- 
ments :  exposure,  heating",  steaming,  boiling  with 
water,  action  of  alkaline  solutions,  action  of  strong 
acids,  action  of  certain  other  chemical  agents ; 
in  the  case  of  the  fii-st  four  agencies  a  prolonged 
treatment  is  required .  Whenever  browning  occurs 
some  modification  in  affinity  to  dyestuffs  also  takes 
place.  Exposure  to  light  for  1—2  months  not  only 
causes  browniing  b>it  makes  the  wool  far  more 
.susceptible  to  sulisequent  browning  under  other 
ao-encies.  e.g..  heating,  steaming,  boUing.  &c. 
B^oUing  with  o%  sulphiu-ic  acid  before  exposure 
acts  in  a  lai^e  degree  as  a  preservative  ;   the  effect 
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of  this  tpeatim>nt  i-s  also  pi-evcntive  in  the  case  of 
heating,  steiuniui;.  and  boiUnj;.  Stoving  is  no 
piMtivtion  airainst  the  elTect  of  exposure.  Bivwiiing 
due  to  dry  iiMuing  sets  in  at  200'  V.  (after  1  minute), 
and  delinite  seorehing  is  oliserviHl  at  2o0'  t'. 
V\"<x>l  Ixiiletl  with  5"o  sulphiu'ie  aeid  and  stovetl 
wool  are  more  resistant  than  ordinary  wool  ; 
these  treatments  also  impixivo  the  colour  of 
seon-hed  wool.  The  alVniity  for  basic  dyestuffs  of 
wool  liiMwned  by  heat  is  increased,  just  as  in  the 
case  of  fadeil  wool  (see  this  J..  1910.  584).  The 
inlluence  of  steaming  on  the  alTinity  for  dyestiiUs 
has  ah-eady  been  noted  (loc.  cit.).  also  the  reversi- 
bihty  of  the  effects  when  the  ti-eatment  is  pro- 
longed. The  bn>wning  of  wool  umler  the  action 
of  steaming  is  pix)gressive  with  the  duration  of 
treatment.  Previous  treatment  with  sidphimc 
acid  prevents  the  btvwniug  and  a  subsequent 
treatment  is  largely  cvirative  :  stoving  is  still  more 
effective  in  rest  tiring  the  colour  of  steamed  wool. 
Wool  after  being  boiled  with  water  readily  turns 
browTa  on  sulisequent  exposure  ;  treatment  with 
sulphuric  acid  acts  favourably.  Boiling  with 
organic  acids  followetl  by  repeated  extraction  with 
boihng  water  gives  a  pi-oduct  very  liable  to  turn 
bro\^^l  on  keeping.  AVool  thus  browned  shows  an 
increased  aflinity  for  basic,  acid,  and  cotton  dye- 
stuft's.  The  action  of  dilute  alkalis  is  well  known  ; 
browning  is  progressive  and  fibre  substance  is 
dissolved.  Previous  acid  treatment  and  stoving 
are  protective  only  until  the  combination  of  fibre 
and  acid  has  been  decomposed  by  the  alkali. 
Immersion  in  cold  stnmg  acids,  even  in  a  saturated 
solution  of  sulphurous  acid,  develops  a  brown 
coloration  of  wool,  wliich  however  disappears  on 
dilution.  The  browning  of  wool  by  exposure, 
heating,  steaming,  and  Ijoihng  would  appear  to  be 
connected  with  the  development  and  degradation 
of  amino-acids  ;  oxidation  by  the  action  of  the 
air  also  plays  a  secondary  part,  as  is  shown  by  the 
difference  between  heating  in  an  atmosphere 
of  inert  gas  and  in  air.  Silk  is  a  much  less  basic 
fibre  than  wool  and  is  less  susceptible  to  the 
browning  agencies  ;  at  the  same  time  sulphuric 
acid   has  a   less   effective  protecting  influence. 

—J.  F.  B. 

P.A.TEXTS. 

Dyeing,  dc,  icrlilc  materials  ;   Apparatus  for- 


A.  J.  Craig,  Galashiels,  N.B.     Eng.  Pat.  9372, 
Jxme  26,  1915. 

The  direction  of  circulation  of  the  dye-liquor,  etc., 

a 
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is  reversed  without  violent  agitation  of  the  liquid, 
by  use  of  steam  passing  thi'ough   the  fierforated 


ring,  E-.  or  the  nozzle,  E',  in  which  case  the  liquor 
ascends  the  telescopic  pipe,  C,  and  passes  through 
the  perfoi-alions  in  C,  or  alternatively  by  use 
of  the  steam  coils,  ti,(i',  etc.,  in  wliiili  case  the 
liquor  )>asses  directly  up  into  the  cage,  B,  con- 
taining the  material  to  be  treated.  In  dyeing 
woul,  muform  results  are  obtained  and  the  wool 
is  not  felted.— F.  W.  A. 

Dyeinfi  i/arn  liritJi  i-af  ili/csftiffs)  :    Process  oi . 

A.  Schlegel.  -Mannheim.  Assignor  to  Badische 
Anilin  und  Soda  Fabr.,  Ludwigshafen,  tiermany. 
U.S.  Pat.  1,185,943,  June  C,  1916.  Date  of  appl., 
^'ov.  3,  1911. 

See  Addition  of  Mar.  7,  1911  to  Fr.  Pat.  359.160  of 
1905  ;  this  J.,  1911,  1052.  The  process  is  applicable 
to  anthracene  vat  dyes  in  general. 

Dyeing    artifirial    feather  ;    Process   for .      B. 

Wceber,  Biirn,  Austria-Uungarv.  U.S.  Pat. 
l,lS6,052,June  0,1910,  Date  of  appi.,June2-l,1914. 

The  fabric  is  first  impregnated  with  a  mixture  of 
cellulose  esters  and  a  suitable  mordant,  and  after- 
wards dyed  with  basic  dyestuffs. — F.  C.  T. 

Aniline  Black  ;  Production  of .   A.  Ehrenzweig, 

Charlottenburg.     Ger.  Pat.  291,955,  Dee.  9,  1913. 

Anili.n'E  Black  is  lu-oduced  by  the  interaction,  at 
a  high  temperature,  of  anihne,  a  diamine,  and 
chloric  acid,  with  or  without  another  oxygen- 
containing  mineral  acid,  liut  without  a  salt  of 
copper,  iron,  manganese,  vanadium,  or  chromium. 
The  dye-bath  is  stable  and  can  be  ceutrifuged 
without  alteration,  so  that  it  is  applicable  to  the 
machine  dyeing  of  tissues,  yarn,  cops,  etc.  of 
cotton  and  of  union  goods  (half-wool  and  half-silk). 
The  black  is  very  fast  and  is  not  affected  by  sulphur 
dioxide,  and  the  method  is  particularly  .suitable  in 
cases  where  resist-discharges  are  to  be  i^roduced 
by  Prud'homme's  method. — ^^A.  S. 

Black  shades  on  wool  ;   Production  of  - 


.  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  291,021, 
May  2,  1914. 

Wool,  is  dyed  a  deep  black,  fast  to  milling  and  to 
light,  by  treatment  in  a  solution  of  a  mono-  or 
polysulphonic  acid  of  a  p-amino-  or  p-arylamino- 
aryl-/3-naphthylamine  or  a  sul)stitution  product, 
and  then  oxidi.sing,  either  in  the  s;ime  or  a  separate 
bath,  by  means  of  a  chromatc,  bichromate,  or 
chromic  acid,  with  or  without  addition  of  acids  or 
salts.— A.  S. 

Fast  [kh^iki]  shades  on  wool;    Production  of • 

Farbenfabr.  vorm.  F.  Bayer  und  Co.      Ger.  Pat. 
291,450,  Apr.  26,  1914, 

Level  khaki  shades,  fast  to  washing,  milling,  and 
rulibing,  and  very  fast  to  light,  are  obtained  by 
dyeing  wool  in  baths  containing  dihydixtxy-  or 
aminohydroxjTiaphthalene.sidphonic  acids  and 
copper  .salts,  with  or  without  addition  of  other  salt.* 
or  oxidising  agents. — A.  S.  • 

Dyeing  dead  or  liring  hairs,  furs,  feathers,  or  the  like. 

F.  Fresenius  and  A    Zimmer,  Frankfort.     Ger. 

Pat.  291,138,  Dec.  22,   1911. 
F.\sT  shades  are  produced  by  dyeing  with  aromatic 
hydroxy  or  amino  compounds,  with  addition  of 
.salts  of  nickel,  cobalt,  manganese,  bismuth,  iron, 
or  the  like. — A.  S. 

Laundrying  and  cleaning  ;  Souring  agent  for  — — 
and  process  of  usinq  the  same.  W.  F.  Elwood, 
Grecnsburg,  I'a.  U.S.  I'at.  1,186,300,  June  6, 
1910.     Date  of  appl.,  Dec.  7,  1915. 

F.\nnics  showing  stains  are  treated  with  a  solution 
of  an  aciil  sulphate  salt  or  other  .soluble  oxygen 
compound  of  sulphur  having  an  acid  rcAt^ion, 
and  a  "stabiliser,"  e.g.,  sodium  silicate. — J.  P.  B 
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Bleaching  fabrics  in  open  form  ;  Process  of . 

C.  Tavlor,  North  Adams,  Mass.,  U.S.A.     Eng. 

Pat.   13. 73a.  Nov.  8,  1915.     Under  Int.  Conv., 

Nov.  11.  IttU. 
See  U.S.  Pat.  1,146,401  of  1915  ;  this  J.,  1915,  901. 

Manufaclure  of  azo  chiestuffs.     Ger.  Pat.  291,712. 
Sec  iX. 


VU.— ACIDS  ;  ALKALIS  ;   SALTS  ;    NON- 
METALLIC  ELEMENTS. 

Sulphuric  acitl-icater  mi.rliires  ;     The  properties  of 

'     mixed    liquids.     1.     [Surface    tension    of] . 

J.  L.  R.  Morgan  and  C.  E;    Uavis.     J.   Anier. 
Cheoi.  Soc,  1916,  38,  555—568. 

The  surface   tensions   of   mixtures    of    sulphuric 
acid  and  water  were  determined  at  various  tempera- 
tures, and  fomiuUe  are  given  for  calculating  the 
surface  tension  and  specific  cohesion  at  any  con- 
■iitration     and     at    any     teuipevature     between 
and  50=  C.     The  surface  ten.'^ion  was  measured 
.v    determining    the    weight    of    a    falling    drop 
(Morgan.  J.  Amer.  Chemr  Soc.   1915.   37,'^  1461). 
and  a  mode  of  apphnng  the  method  to  liquidsof 
high  viscosity  is  described.     Both  the  addition  of 
somhuric  acid  to  water  and  of  water  to  sulphuric 
acid  causes  an  increase  in  the  surface  tension,  so 
that   different    concentrations    of    sulphuric    acid 
nay  have  the  same  surface  teiision  at  the  same 
uipcrature.     The    addition    of    sulphur   trioxide 
sulphuric  acid  also  increa-ses  the  surface  tension. 
'le  results  obtained  and  the  variation  of  other 
.ysical   properties    \\"itli    concentration   are    dis- 
issed  in  their  Ijearing  on  the  question  of  hydrate 
nnation  in  mixtures  of  siUphuric  acid  and  water,    l 

— F.   SODN.        ! 


Ammonia  ;  Synthesisof .  C.  ZenghelLs.  Comptes 

rend.,    1916,    162,   911—916. 

Vaeyixo  small  yields  of  ammonia  were  obtained 
by  passing  mixtures  of  nitrogen  (1  vol.)  and 
hydrogen  (3  vols.)  through  water  at  90'  C,  in  the 
presence  of  a  colloidal  or  finely  divided  metal  as 
catalyst.  The  metals  used  w-ere  platinum,  pallad- 
ium, sUvcr,  copper,  mercury,  and  gold,  and  in 
most  cases  the  yields  were  considerably  increased, 
although  still  small,  by  acidulating  "tlie  water. 
Colloidal  sUvcr,  prepared  by  Carey  l^a's  method, 
was  most  effective.  Ammonia  was  also  produced 
in  small  quantities  by  passing  nitrogen  through 
a  mixture  of  zinc  and  dilute  sulphuric  acid,  at 
90°  C,  or  into  contact  with  nascent  electrolytic 
hydrogen,  also  by  passing  hyilrogen  tlirough  a 
warm  solution  containing  ammonium  chloride  and 
sodium  nitrite  ;  but  a  much  larger  j-ield  was 
obtained  by  the  last  method  in  presence  of  a 
metaUic  catalyst,  and.  in  this  way,  using  coUoidal 
palladium,  as  much  as  40  °o  of  the  nitrogen  present 
was  converted  into  ammonia. — F.  SoDX. 

Soda-lime;    Properties  of - 


Imic  acid  ;  Reduction  of - 


.   W.  O.  de  Coninck 
and   Chauvenet.      Anj.    Chim.    Analvt.,    1916, 

21,  114. 

A'hex  a  mixture  of  formic  acid  with  a  slight  excess 

•1  colourless    selenic    acid    (sp.gr.    1-4)  is  heated 
cvdually  to  boding,  carbon  dioxide  is  disengaged 
il  selenium  is  precipitated.    Malonic  and  pyruvic 
ids  also  reduce  selenic  acid  :  acetic  and  succinic    i 
ids  do    not ;    boihng    ^vith    oxaUc    acid  causes    i 

u)y  partial  reduction.  The  selenium  deposited  - 
'.5  a  dark  reddish-brown  colour,  is  amorphous.  ] 
id  practically  insoluble  in  carbon  bisulphide  ;    it 

-  apparently  identical  with  that  obtained  by  ; 
■lueing  selenic  acid  with  sulphur  dioxide. 

— E.  H.  T.        I 

.'r&onif  acid  ;    The  time  reaction  in  the  neutralisa-  [ 

(ion  of and  the  true  dissociation  constant  of  I 

carlmnic  acid.  L.  Pusch.     Z.  Elektrochem.,  1916,  j 

22,  206—212,  ! 

iiE  reaction  OH' -f-COj-^HCO,' is  the  determining   i 
tor  of  the  reaction  velocity  of  the  neutraUsation   ] 
:   carbonic    acid.     Measurements    with    the  pure    ' 
id  showed   that    no   alteration   of   conductivity    ' 
'.th  the  time  occurred,  hence  the  above  reaction  is 
i'parently  so  accelerated  by  the  hydrogen  ions 
M  the  time  reaction  is  no   longer    measurable, 
similar  catalytic  action  of   hydrogen  ions  occurs 
the  conversion  of   7-hydix)xy  fatty  acids  into 
tones.     In  the  neutralisation  of  carbonic  acid 
le  reaction  velocity  is  proportional  to  the  con- 
•utration   of   the   acid   and   base   and   inversely 
"portional  to  that  of  the  bicarbonate.     The  mean 
!u.^  at    0=  C.    is   k=0043.     By    means    of    the 
'•-idiial    current"     the    concentration     of     the 
ilissociated    molecule    H.CO3    was    determined, 

•ence  the  dissociation  constant  k  =i5^^IHCO^] 

Lrl-'>CU3J 
■1=  found  to  be  7-42  x  10~*,  a  value  which  is  greater 
i-.u  that  of  acetic  acid.— G.  F.  M. 


/,  //,  and  III. 
I.  Guareschi.  Atti.  R.  Accad.  Sci.  Torino,  1916, 
51,  4—26.  59—82.  and  263 — 278.  J.  Chem.  Soc, 
1916.   110,  ii.,  324—325. 

Maxt  reactions  which  do  not  take  place  with 
sodium  or  potassium  hydroxide  or  lime,  or  take  place 
only  at  high  temperatures,  occur  at  the  ordinary 
temperature,  and  sometimes  violently  when  soda- 
lime  is  employed.  Further,  soda-lime  constitutes 
the  most  efficient  agent  to  combat  poisonous, 
irritating,  or  tear-producing  gases,  since  it  readilj' 
aosorbs  chlorine,  bromine,  halogen  hydracids, 
carbon  dioxide,  sulphur  dioxide,  carbonyl  chloride, 
cyanogen,  hydrogen  cyanide,  cyanogen  cldoride, 
bromide  and  iodide,  sulphur  chloride,  thionyl 
cldoride.  nitrosyl  chloride,  nitrogen  peroxide, 
hydi-ogen  arsenide,  antimonide.  sulphide,  and 
selenide.  mercaptans,  thiocyanic  acid,  indole, 
seatole,  aldehydes,  chlorocarbonic  esters,  aromatic 
chloro-  and  bromo-derivatives  with  the  halogen 
in  the  side-chain,  ethyl  bromoacetate  and  chloro- 
acetoacetate,  chloroacetone,  bromoacetophenone, 
acetic  anhydride,  etc.  The  soda-lime  acts  far  more 
enei^etically  when  recently  prepared  andstored  in  a 
hermetically  sealed  vessel.  100  grms.  of  soda- 
lime  in  fine  gramUes  will  absorb  1500 — 2250 
c.c.  of  carbonyl  chloride.  Hydrogen  sidphide  is 
readily  absorbed  by  soda-lime,  and  the  reaction 
is  attended  with  the  development  of  a  very  con- 
siderable amount  of  heat ;  when  the  current  of 
gas  is  mixed  with  air  the  soda-lime  becomes 
incandescent,  whilst  replacement  of  the  air  by 
oxygen  results  in  a  violent  explosion.  This 
incandescence  isobserved  only  with  freshly-prepared 
soda-lime,  which  should  consist  of  granules  1 — 3 
mm.  in  diameter.  100  grms.  of  soda-lime  absorbs  35 
Utres  of  hydrogen  sulphide.  Soda-lime  also  absorbs 
hydrogen' selenide,  which  produces  rapid  and 
intense  irritation  of  the  mucous  membrane  of  the 
nose  and  is  capable  of  paralysing  the  sense  cf 
smeU  for  some  hours  or  even  days.  Sulphur 
dioxide  is  absorbed  by  soda-Ume,  rapidly  at  first 
and  subsequently  more  slowly,  26  Utres  being 
taken  up  by  100  gi-ms.  The  mixture  of 
hydrogen  chloride,  nitrosyl  and  nitroxyl  chlorides, 
and  chlorine  obtained  from  aqua  regia  is  also 
rapidlv  absorbed,  and  the  same  is  the  case  at 
first  with  cvanogen,  of  which  more  than  6  litres 
is  absorbed  "per  100  grms.;  the  employment  of 
soda-lime  to  retain  the  cyanogen  emitted  from 
blast-furnaces  is  suggested.  Carbon  monoxide 
at  the  ordlnarv  temperature  is  absorbed  but 
sUghtlv  or  not  at  aU.  In  presence  of  soda-lime, 
arumoiiia  causes  at  the  ordinary  temperature 
reactions  which  otherwise  occur  only  at  high 
temperatures.  Hydrogen  phosphide,  prepared 
by  passing  hvdrogen  into  a  flask    containing    43 
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— 50*0  pot-assium  liytli-oxidc  solution,  find  a  few 
pieces  o(  phosphorus,  is  spontaueoush'  iuflam- 
niahle.  Init  K^ses  this  pix>perty  ^^heu  passed 
throutrh  soila-lime :  the  latter  also  absorls 
phosphorus  vapoiu-.  Soila-liine  lua  y  he  used  to  purify 
the  hyiiroaen  ol>t'\ined  liy  the  action  of  arid  on 
iron  or  zinc,  hut  it  will  not  remove  hydrotren 
phosphide,  which  is  detected  by  the  green  colour 
of  the  tlaine.  Soda-lime  absorbs  many  of  the 
impurities  of  coal-iras  ami  takes  away  its  foetid 
odour  ;  similar  purification  and  deodorisation  oci-ur 
with  acetylene,  which  is  not  absorbeti  by  soda- 
lime. 

Alkaline  earths  irith  alhali  hydroxides  ;    Mixtures 

oj  the .     /,     I,  Guareschi,     Atti  R.  Accad. 

Sci.  Torino.  1910.  51,  372—377.  J.  Chem.  Soc, 
1911!.  110,  ii..  32.3. 
The  incandescence  observed  when  a  mixture  of  .lir 
and  hyditsgen  sulphide  is  passed  over  soda-lime 
{prece<linsr  abstract)  also  occurs  when  the  latter 
is  replace<l  by  a  mixture  of  lime  or,  Ijetter. 
baryta  with  sodium  or  potassium  hydroxide,  even 
when  the  latter  is  present  in  relatively  small  pro- 
portion :  potassium  hydroxide  is  more  efifective 
than  sodium  hydroxide,  A  negative  result  is 
obtained  when  the  lime  or  baryta  is  replaced  liy 
plucimim  oxide. 

Apatites;     Composition     of .     F.     Zambonini. 

Comptes  rend..  1916.  162,  919—921. 

Crystals  ha^■ing  the  formula.  CaC'h.4-34Ca3(P04);, 
were  obtained  by  fusing  tricalcium  phosphate 
with  sodium  chloride  and  washing  the  product 
with  water.  The  crystals  were  more  highly 
blrefractive  than  ordinary  chlorapatite. 
CaCl.,  3C'a3(P04)2,  and  are  regarded  as  a  solid 
solution  of  this  double  salt  with  calcium  phosphate. 

— F.  SoDX. 

ill  oxidation 


Palladous  salts  ;  Catalytic  action  of  ■ 


reactions.     G.     Scagliarini    and     G.     B.     Berti- 
Ceroni.      Gaz,  Chim.  Ital.,  1916,  46,  II.,  51—50. 

PAl-L.\.Dors  salts  accelerate  the  oxidation  of  oxalic 
acid  and  of  ammonia  \>y  persulphates  and,  in  a 
lesser  degree,  the  oxidation  of  oxalic  acid  l)y  nitric 
acid.  The  efl'ect  is  due  to  the  action  of  the 
palladous  salt  as  an  oxygen-carrier.  It  is  oxidised 
by  nitric  acid  and.  more  readily,  Ijy  persulphates 
to  a  palladic  compoun<l,  which  in  turn  is  tlecom- 
posed  by  oxaUc  acid  or  by  ammonia. — A.  S. 

Telrathionates  in  alkaline  sohdion  ;  DecotnposHion 
of  ^- — as  a  source  of  error  in  certain  iodine 
titrations.  R.  M,  Chapin.  J,  Amer.  Chem.  Soc 
1916.  38,  025—626. 

Tetkatiiion.\tes  are  affected  only  slightly  by 
sodium  bicarlionate  and  still  less  by  sodium 
bicarbonate  in  the  presence  of  carbonic  acid, 
but  are  sensitive  to  hydroxy!  ions  even  in  low  con- 
centration. The  treatment  of  solutions  containing 
telrathionates  with  distinctly  alkaline  sub.stances. 
before  titrating  with  iodine  (this  .1..  1914,  481), 
should  therefore  be  avoided,  and  in  the  determina- 
tion of  arsenic  by  Williamson's  method  (this  J., 
1896.  474 )  or  its  modification.s,  it  is  preferred  to 
use  a  dilute  solution  of  sodium  sulphite  (con- 
taining about  0-5  "„  of  tlie  anhydrous  salt),  instead 
of  thiosulphate,  as  a  discharging  agent  for  the 
liberated  iodine. — F.  SoDX, 

CaO-A10,-MrjO  :    The  tcrnar;/  system 


.0.  A. 
Rankin  and  H.  E.  Merwin.  J.  Amer.  Chem.  Soc, 
1916,  38,  568 — 5»8. 

.\N'  investigation  of  the  system  CaO-AljO^-MgO 
by  the  method  of  thennal  analysis  involved  equi- 
librium of  the  three  components  themselves  and 
the  binan-  compounds  3CaO.A1^03.  5('aO,3.M  .Oj, 
CsiO..\i,0\.  3raO,.-iAl/)j,  and  MgO.ALO,'  in 
ternary  .sfjiutions,    no    temarj-    compounds   being 


staV>le   in   contact    with   the   melts.      Kipiilibrium  i 
relations  are  exhibited    in  a  series  of    tables  and 
diagrams  and  in  a  representation  of  the  concon 
tration-temperature     solid     model ;      these    sho\ 
S  fields  of  stability.   13  boundary  curves,  and  ' 
C|uinlujile  points,  two  of  wliich  are  eutectic  point - 
The    same    t>"ijcs    of    ternary    crystallisation    arc 
fiiund  as  in  the  system    CaO-.\l  .'Dj-SiU  ,  (this  J.,  I 
1915.   139),  and  an  equililirium  diagram  is  given  ' 
which  serves  to  indicate,  when  the  original  com 
position  of  a   ternary   melt   is   known,    the  com 
position  of  the  solid  phases  which  \\ill  i'rys(nlli> 
from   it  i>n  slow   cooling,  the  onler  in  which  {\. 
plia.ses   will    separate,    and    tlie    llual    product    ■ 
crystaUisatioii.      In  addition   to   the  pi-operties  ■ 
the  components  and  binary  compounds  previoui-i 
given   (this  J..   1909,    1124).   fiu'ther  observatioi 
have  been  made  on  the  optical  ckaracters  of  t]<' 
conapounds    oCaO.S.Mjd^    and    CaO.Al.O,,     aaJr 
a    new    ifi)    form    of    .aiuinina,    wliich    occurreill 
occasionally    in    charges    of    pure   alumina,   atti ; 
melting  and   slow  cooling,  and   which  appeal^  t 
be  monotropic  with  respect  to  the  a  form  (coruii 
dum).    is  de.scribed.     The    compound    JIgO.Al.d 
(/oc.  ci7.)  melts  at  2135°  C.±20   and  forms  eutecfii - 
with  magnesium  oxide  and  also  with  both  forms  ■ 
alumina. — F.  SoDX. 

Aluminium  nitrate  ;  Hydrates  of  - 


.  R.Seligm^ 
and  P.  \Yilliams.  Chem.  Soc.  Trans..  1910,  109 
612—617. 

ALUinxirJi  nitrate  crystallises  in  at  least  thn 
fonns  each  of  which  is  staltle  in  nitric  acid  " 
specific  .strengths.  A  hydrate  Al;(X03)jl8  II,< 
is  deposited  in  small  needles  from  nitric  acii 
solution  of  sp.  gr.  1-42.  It  is  the  least  snhilil' 
and  mo!?t  stable  hydrate  at  20°  C.  in  nitric  acii 
of  this  streiiirth.  In  nitric  acid  of  sp.  gr.  1-5  tli. 
hydrate  Al,(XO.,),...121l20  is  alone  stable,  and  i 
moreover  deposited  initially  from  solutions  '■ 
aluminium  in  the  above  mentioned  weaker  aci' 
in  large  lozenge-.shaped  crystals  nhich  ciian^. 
spontaneously  into  the  octodecahydrate.  In  acid 
ot  intermediate  strength  a  hydrate  containing  I 
or  lOH.O  and  crvstallising  in  thin  plates,  is  tli 
stable  form.— G.  F.  M. 

Cupric  thioeyanate ;  Action  of  water  on—- 
,1.  C.  Philin  and  A.  Bramlev.  Chem.  Soc.  Trans 
1910.   109,"  597—603.  "  \ 

CrpRic  thiocyanate,  precipitated  from  cuprii 
chloride  solution  by  excess  of  potassium  tliiii 
cyanate,  is  slowly  acted  on  by  the  water  preseni 
reduction  to  cuprous  thiocyanate  being  ultimateli 
complete.  The  other  pi-oducts  formed  con, 
currently,  namely,  carlion  dioxide,  ammoni.| 
iirca,  hydixjgen  "cyanide,  and  thiocyanic  ani 
sulphuric  acids,  w'ere  found  to  account  quantit; 
li\ely  for  the  oxidised  thiocyanogen  radid, 
^Vlu•"n  cujiric  thiocyanate  was  precipitated  froii 
cupiic  acetate  solution  cyanogen  was  formed  i] 
addition  to  the  substances  already  specified.  Tl| 
following  equations  are  suggested  as  representii] 
the  difTerent  ways  in  whi<h  the  reaction  Ijetwet, 
water  and  cupric  thiocvanate  occurs  : —  | 

SCu(CXS),-|-6H.,0  =8CuCNS-|-7HCNS-l-CO,  j 
-KNn.HSO., ;  „^„! 

OCu(CXS),  -f  4H.,0  =  OCuCNS  -l-5HCNS-t-HCN  i 

-fH,SO.; 
14Cu(CNS)..  -f  8H.,0  ="1 4CuCNS  +  12HCN8  -t- 

■     C,\,-l-2II.,SO,: 
lCCu(CNS)„  + 1 1  If  .O  =  liiCuCNS  -)-  MHCNS 
+  c6,-fCO(XH.:),4-2HjSO^^   ^  ^^ 

Manf/anic    compminds ;    Constitution    of • 

Meyer.    /.  Flektrochem..  1910.  22,  201—202. 
THR  colour  of  manganic  .salts  depends  largely  ! 
external    circumstances,    and    in    all    eases    I' 
absorption  spectra  are  prraclically  identical,  lien' 
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the  coiulu.sk>n  ol  Seiu  (this  J..  U>1.'),  12i8)  that 
there  are  two  series  of  mangauio  salts  is  unwar- 
ranted.  Tlie  existence  of  manganic  nitrate  i.s 
extremely  doiiMful.  the  solution  obtained  by  Seni 
being  in  all  probalulity  a  colloidal  hydrated 
manganese  dioxitle.  In  pure  manganic  chloride 
solutions  no  mantjanous  ions  are  present,  hence 
Scm's  views  on  the  e>ustence  of  di-  and  quadri- 
valent manganese  in  equilibrium  with  trivaleut 
ions  are  incorrect. — G.  F.  .M. 


Radium ;    E.riicrimc>its   on   the   cxlraclion    of  ■ 


frotn  canwtiic  ores  ivilh  eonecnlmled  sulphuric 
ncid.  H.  iSchhmdt.  J.  Phys.  Chem.,  191(i.  20, 
485— 4!)4.  (.See  also  U..S.  Pat.  1,181,411  of 
1916  ;    this  J.,  1910,  090.) 

The  carnotite  ores  of  Colorado  and  Utah  consist 
of  a  sandstone  with  a  clay  binder  which  carries 
the  mineral  carn<;>tite,  a  hydrated  potassium 
uraniiuu  vanadate  lontaining  some  bariiua  and 
ralcium.  Tlie  experiments  were  conducted  on  a 
low-gi-ade  ore  containing  l-6t)°o  of  ni'anium 
(as  UjOs).  4-03 "o  of  vanadium  (as  V,Or,),  1-30% 
of  moisture,  and  4-8S  parts  per  billion  of  i-adium  ; 
also  on  a  high-grade  ore  with  14-39  °o  of  uranium, 
0-67°o  of  vanadium,  and  42-78  parts  per  billion  of 
radiimi.  Experiments  with  100  grin,  charges 
of  the  former  showed  that  treatment  with  78  °o 
(60°  B.),  or  stronger,  sulphuric  acid  gave  a  radium 
extraction  of  fully  90  "o-  ^nd  that  the  vanadium 
and  uranium  were  completely  removed  with  3.5  "„ 
acid.  Temperature  conditions  were  of  less 
moment  than  concentration  of  acid.  At  the 
ordinary  temperature  90  °o  fcid  gave  an 
extraction  of  84  °o  from  the  low-grade  ore  in  24 
hours,  but  1.5  minutes  sufficed  when  the  charge 
was  added  to  boilmg  78  °o  acid  and  was  well 
stirred  in.  The  high-grade  ore  was  less  easily 
extracted  :  one  hour's  treatment  with  90%  acid 
up  to  290'  C.  removed  S9<'o  of  the  radium.  Large- 
scale  experiments  were  conducted  with  10  kilo. 
charges  of  ore  ground  t<i  pass  through  a  20-mesh 
sieve.  The  charge  was  introduced  gradually  into 
18  litres  of  78  °o  acid  at  190"  C.  contained  in  a 
50-litre  cast  iron  vessel,  and  heated  to  220°  C. 
for  at  least  1.5  mins.  Uranium,  vanadium,  and 
some  iron  and  aluminium  are  thus  converted  into 
soluble  compounds  and  the  calcium,  barium,  and 
idium  are  dissolved  as  liisulphates.  The  licjuid 
i-  cooled  to  130°  C,  and  the  insoluble  silicates 
and  siUca  are  filtered  oft'  on  a  stoneware  filter 
packed  with  "  Filti-os  "  under  a  pressure  of 
3 — 10  cm.  of  mercury,  the  coarser  particles  being 
pouiei  in  first.  The" residue  is  dry  within  30  mins. 
and  is  then  washed  with  two  successive  portions 
of  5  litres  of  the  hot  concentrated  acid.  The  acid 
filtrate  is  poured  into  eight  times  its  bulk  of  hot 
water,  whereby  the  radium  and  barixim  sulphates 
&re  precipitated,  and  by  adding  dilute  barimn 
chloride  solution  (5  grms.  per  100  btres)  a  2°o 
increased  extraction  of  radium  is  obtained.  After 
standing  for  at  least  3  days  the  supernatant  licxuid 
IS  siphoned  oft",  and  the  crude  sulphates  are 
washed  on  a  filter  with  hot  water  containing  a  trace 
of  barium  chloride,  and  then  dried.  With  low- 
srade  ore.  radioactivity  measiu-ements  of  these 
sulphates  show  that  the  radium  concentration  is 
■.o5  times  greater  than  that  of  the  oi'iginal  charge  : 
with  high-grade  ore  it  is  only  3.5  times  greater. 
Die  residue  on  the  suction  filter  contains  soluljle 
^■anadiuni.  uranium,  and  iron  sulphates,  together 
■ith  acid  retaining  some  radium.  By  washing  it 
•  veral  times  with  tiot  water  and  stinang  thoroughly 
'11  the  filter),  a  deep  blue  filtrate  "is  obtained 
luch  gradually  deposits  a  white  precipitate  con- 
iiung  3 — 9°o  of  the  original  radium  content 
the  ore.  The  actual  recovery  of  radium  was 
''^'''t'y  less  than  was  expected  from  the  estimate 
>t  the  losses  in  tailings  and  solutions. — E.  H.  T. 


Inorijanic  hi/drofjels  ;    Effect  of  freezing  on   eertain 

.     [Uijdroijels  of  alumina,  siliett,  and  ferric 

o.ride.]    II.  \V.  Footc  and  B.  Saxtoii.    J.  iVmer. 
Chem.  Soc.  1910,  38,  588 — 009. 

Hydkogel-s  of  ahiinina,  silica,  and  ferric  oxide, 
containing  known  proportions  of  total  water, 
were  sutijected  to  progressive  cooling  in  a  dilato- 
meter,  as  long  as  the  influence  of  freezing  was 
apparent  on  the  volume-temperature  curve.  After 
removal  of  all  water  present  in  its  usual  free  condi- 
tion, the  volume  continued  to  inrrease  somewhat 
down  to  a  low  temperature  (l)elow— 20"  C), 
owirirr.  it  is  thought,  to  the  freezing  of  adsorbed  or 
capillary  water,  of  lower  vapour  pressure  and 
therefore  lower  freezing  point  than  •■  free  "  water. 
The  proportions  of  free  and  capillary  water  were 
calculated  from  the  expansion  elfect,  whUst  the 
cliffereuce  between  their  sum  and  the  total  water 
is  taken  as  combinefl  water.  The  capillary  and 
combined  -water  correspond  to  that  previously 
supposed  to  be  in  solid  solution  (Foote.  J.  Amer. 
Chem.  Soc,  1908.  30,  1388);  but  the  free  water, 
determined  by  the  dUatometer  method,  includes 
part  of  the  capillary  water,  on  account  of  super- 
cooling, so  that  the  "  apparent  capillary  water  " 
given  (that  separating  below  — Of.)  is  too  low. 
With  aluminium  hydroxide,  the  amount  of 
capillary  water  did  not  change  when  the  free  water 
was  allowed  to  evaporate  ;  "but  repeated  freezing, 
whilst  having  little  eftect  on  the  combined  water, 
converted  most  of  the  capillary  water  into  free 
water ;  after  standing  for  8  montlis.  however, 
the  total  free  and  capillary  water  had  increased 
at  the  expense  of  the  apparently  combined  water, 
and  with  such  material  (considered  as  best  repre- 
senting equiUbrium),  37  1  °o  of  combined  water 
■n-as  obtained,  as  against  346%  calculated  for  the 
formula  .U(OH)3.  SHicio  acid  contained  a  much 
higher  proportion  of  capUlary  water  than 
aluminium  hydroxide  (over  07  grm.  per  gna. 
SiO,).  and  the  proportions  of  free  and  capillary 
water  were  but  httle  altered  by  successive  freez- 
ings :  the  percentage  of  combined  water  corre- 
sponded approximately  to  the  formula  SiOj.l'SHjO. 
With  ferric  hydroxide,  freezuig  caused  very  little 
change  in  the  capUlary  water,  but  from  the  form 
of  the  volume-temperature  curves,  tliis  water  is 
thought  to  be  more  firmly  held  or  lodged  in  finer 
capillaries  than  in  the  other  colloids  examined  ; 
the  proportion  of  combined  water  corresponded 
to  the  empirical  formula  Fe203,4'25H20. — F.  Sodn 

Cohaltous  oxide  and  other  metallic  oxides  ;  Reaelions 

between at  high  teinperatures.   J.  A.  Hedvall. 

Z.  anorg.   Chem..   1915.  93,  313.     Chem.-Zeit., 
1910,  40,  Rep.,  190.     (See  also  this  J.,  1915,1052.) 

RiX5L\x's  green  probably  does  not  consist  of 
zinc  oxide  and  cobaltous  oxide,  but  of  cobalto- 
zincate  and  zinc  oxide.  The  crystals  are  not 
isodimorphous.  but  hexagonal  structures  of 
hexagonal  -white  zinc  oxide  and  hexagonal  green 
cobaltozincate.  The  green  colour  could  not  be 
produced  additively  from  brownish  prismatic 
cobalt  oxide  and  zinc  oxide.  Cobaltous  oxide 
gives  with  glucinum  (beryUinm)  oxide  only  a 
dark  grey  mass  ;  with  chromic  oxide  a  green 
o;tahedral  spinel.  CoO.CroOj;  and  with  titanium 
oxide  a  metatitanate.  CoO.TiO,.  No  compounds 
are  formed  with  zu-conium  oxide,  thaUium  oxide, 
cerium  oxide,  or  silica,  but  crj-staUine  vanadates 
and  tantalates  are  formed. — T.  St. 

Nitrogen  ;    An  active  modifieafion   of .      VII. 

E.   J.  Strutt.     Proc.   Rov.   Soc,   1916.    A.,  92, 
438—450.     (See  also  this  J.,  1915,  422.) 

The  production  of  active  nitrogen  from  a  steady 
discharge  obtained  from  a  direct  current  dynamo, 
using  a'tube  IS  mm.  (Uameter.  between  aluminium 
disc  electrodes  130  mm.  apart,  is  greatest  near  the 
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cathcKle,  falls  oft  to  a  miuimum  iii  the  Farailay 
dark  space,  and  increases  again  in  the  positive 
colvimn  to  a  value  constant  aloni:  that  oohnun 
but  less  than  at  the  cathode.  A  imich  gi-eator 
•       >-ield    of    active    nitroi;eu    is    obtained    from    the 

S"  ositive  column  in  a  narrow  tube  of  0  nin\. 
iameter  than  in  a  wide  one  of  1.")  mm.  »iianu'ter. 
The  potential  trrailients  in  the  wide  and  narrow 
tubes  were  nearly  the  same  in  each  case,  so  that 
the  different  yields  of  active  nitrogen  canmt 
be  attribut^etl  to  the  potential  vrradient,  but  must 
rather  be  connecteil  witli  current  density.  As  the 
lensrth  of  positive  column  travei'sed  by  the  gas 
is  increased,  the  yield  of  active  niti-ogen  increases 
to  a  limit,  owing  to  a  destructive  action  of  the 
<lischai-ge  which  beyond  a  cert^iin  concentration 
destroys  the  active  "nitrogen  as  fast  as  it  is  prt)- 
tlucetl.  It  is  known  that  a  trace  of  oxygen,  o»- 
other  gas.  increases  the  yield  of  active  nitrogen, 
and  tlfe  amount  of  oxygen  required  considerably 
increases  the  fall  of  potential  at  tlie  cathode,  I)ut 
it  does  not  measuraldy  affect  the  fall  of  potential  in 
the  positive  column.  A  sniidler  quantity  of  acti\  e 
nitrogen  is  produced  at  atmospheric  pressure  than 
at  the  usvial  pressure  of  5  mm.  of  mercury  or  less, 
owing  to  the  destructive  action  of  the  surrounding 
gas  on  the  active  nitrogen  as  it  is  produced.  If  a 
copper  cathode  be  employed  the  metal  disin- 
tegrated by  the  discharge  emits  its  line  spectrum 
excited  by  active  nitrogen,  as  in  those  cases  where 
active  nitrogen  is  led  over  a  heat«d  metal. — W.G.t'. 

Pxygen  ;    Sohtbility   of in  salt  solutions,    and 

the  hydrates  of  these  salts.  C.  G.  MacArthur. 
J.  Phys.  Chem.,  lOlC,  20,  495—502. 

The  solubiUty  of  oxygen  in  aqueous  solutions  of 
various  concentrations  of  the  following  substances 
was  detennined  by  Winkler's  manganous  hydroxide 
method  :  the  chlorides  of  lithium,  sodium, 
potassium,  rubidium,  caesium,  ammonium,  mag- 
nesium, calcium,  barium ;  the  bromides  and 
sulphates  of  sodium  and  pota,ssium  ;  the  iodide 
and  nitrate  of  potassium  ;  and  sucrose.  In  every 
case  the  solubiUty  diminished  regvdarly  with 
increasing  salt  concentration,  and  with  ammonium 
chloride  the  diminution  was  particularly  great. 
The  values  obtained  for  the  solubility  in  sucrose 
solutions  were  low  and  somewhat  unreliable  owing 
to  the  sugar  being  slowlv  oxidised  by  the  dis- 
solved gas.— E.  H.  T. 

Phosphorus  ;     The   system front  the   point   of 

i-ieic  of  the  iheori/  of  allotropy.  A.  Smits  and  S.  C. 
Bokhorst.  Z.  phvsik.  Chem.,  1910.  91,  249—312. 
J.  Chem.  Soc,   1910,   110,  ii.,  317— ;iiy. 

The  vapour-pressure  curves  of  molten  white  and 
violet  phosphorus  were  found  to  Ijelong  to  one  and 
the  same  vapour-pressure  curve,  indicating  tliat 
liqind  white  phosphorus  may  be  termed  super- 
cooled lifiuid  violet  phosphorus.  When  violet  phos- 
phorus has  not  lieen  completely  freed  from  wliite 
phosphorus  by  extraction  with  carlion  liisulphidi', 
the  vapour  pressure  is  always  too  high.  Above 
450°  C.  the  fast  tra<-es  of  white  phosphorus  are 
tran.sfoimed  with  measurable  velocity  into  violet 
phosphorus,  and  the  vapour  pressure  sinks  to  the 
value  appropriate  for  tlie  violet  phosphorus.  Red 
phosphorus  is  a  metastalde  modification,  which 
never  exists  in  internal  equilibrium  and  is  not 
a  homogeneous  substance.  The  .luthors  term  it 
"red-coloured  phosphorus,"  and  characterise  it  as 
a  mixture  of  mixed  crystals  of  varj-ing  composition. 
The  only  stable  solid  modification  of  phosphorus 
is  violet  phosphorus  (the  metallic,  phosphorus  of 
Hittorf ).  and  the  colour  of  this  depends  on  the  size 
of  the  particles,  as  is  .shown  by  the  fact  that,  using 
the  same  method  of  preparation,  red  specimens 
and  violet  specimens  are  obtained  which  ha\e 
the  same  vapour  pressure  and  specific  gravity. 
Graphically  it  has   been   shown  that '  the  triple 


point  of  violet  phosphorus  lies  at  589-5°  C.  au.i 
4:M  atnts.     An  exact  exvierimental  detennination 
gives  589-5°  C.   as  the  temperature  of   (lie  (ripl, 
point.     The  he.it  of  sublimation.  ()sc..  has  the  vci  ■ 
iugh  value  of  25-S39  Cal.  ;   it  is  not  a  function  of  tli 
temperature.      Tin-   heat    of   fusion   Qsi.  is  l,")-(il^ 
Cal.  .-V  particularconlii-niationot  tlietheoryot  alld- 
ti-opy  is  furnished  liy  the  fact  that  when  violet  phos- 
l>horus  is  rapidly  and  partly  vaporised  in  .a  vacuum 
at  .1  temperature  where  the  internal  equilibrivnn 
is  only  slowly  set  up.  a  s\il>stance  of  alinoiinali- 
low  vapom-  pre.'^sure  is  obtained.     This  experimeu 
proves  that  the  more  volatile  component  has  l)ec 
exi>clled  at   .a  teniperature  at  which  it  can  on! 
slowly  be  re-formed.     The  vapour  pressure  of  thi 
substance     increases     continuo\isly     at     constat! 
temperature,  and  after  the  .addition  of  0-1  "o  > 
iodine  and  heating  at  410^  C.  the  internal  equili 
brium  is  ag.ain  set  up   and   the  vapour  pressure 
becomes  normal. 

Phosphorus  ;    Blark 


P.  W.  Bridgman.     J. 
Amer.   Chem.   .Soc,   1910,   38,  009 — (U2. 

Attempts  to  prep.are  black  phosphorus  (this.!.. 
Iin4.  787),  by  heating  the  violet  and  bright  n-. 
varieties  of  red  phosjihorus,  alone  and  will 
iodine  or  metalUc  sodium  as  cttalvst,  at  200"  ( 
vmder  pressure,  were  unsuccessful,  but,  in  Hi 
presence  of  iodine,  luight  red  pliosphorus  was  con 
verted  into  violet  phosphorus.  Black  phosphoni- 
is  stable,  compared  with  white  phosphorus,  at 
'  200"  C.  at  pressures  above  4000  kilos,  per  sq 
'  cm.,  and  probably  at  lower  pressures ;  violel 
is  stalile,  compared  with  white  phosphonis 
somewhat  below  200°  C.  at  4000  kilos.  ;  an. 
violet  phosphorus  is  stable,  compared  with  re. 
phosphorus,  at  200°  C.  under  8000— 12.00i 
kilos,  pressure.  Sodium  acted  as  a  very  efflcien 
catalyst  in  converting  white  phosphorus  into  th' 
violet  modification. — F.  Sodn. 

(   Graphite;    Purification    of ,  particularly  froii 

sulphttr    and    iron.     E.    Donath.     Chem.-Zeit. 
1916,  40,  579. 

The  graphite  is  either  heated  with  zinc  dust,  ai 
being  excluded,  or  treated  with  permanganate  i 
presence  of  caustic  soda.  In  either  case  the  prodm 
is  treated  witli  hot  hvdrocldoric  acid  andwashc 
with  water.— G.F.M. 


Hydrogen  peroxide  as  hydrolytie  agent.     Dubsk) 
See  III. 

Potassium  chlorate  and  perchlorate  as  substitutes  fi 
nitre  in  the  glass  industry.    Springer.    See  VII 

Peeorery  of  ammonium  moh/bdate  from  fillrates  i 
i)ic  determination  of  phosphorus  in  iron  and  stci 
Friedrich.     Sec  X. 

PiclcUng  steel  with  sodium  bisulphate.'  Le  Chateli 
and  Bogitch.     See  X. 

Action  of  carbon  dioxide  on  some  metals  and  metail 
compounds.    Von  Bacho.   See  X. 

Chevtical  and  phy.vical  j)ropcrlies  of  artificial  zeolU 
Von  Sigmond.     Sec  XVI. 

Xinhydrin  reaction  icilh  ami  no-acids  and  ammonit 
salts.      Harding  and   Warneford.      See  XX 

Separation  of  thorium  from   iron  with  the  aid 
cupferron.     Thornton.     See  XXIII. 

« 

Patent.?. 

XHre  cake  ;  Recovery  of  sulphuric  acid  from  — 
.1.  Mackenzie,  ^lidillesbrough.  Eng.  Pat.  13.0' 
Sept.  30,  1915.  I 

Nitre  cake  is  melted  in  the  pot  of  an  ordin-H 
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salt-cake  furnace,  and  when  the  moisture  and 
■weak  acid  lia\  e  l)een  eliminated,  the  charjre  is 
pushed  on  to  the  roastoi'.  and  the  sulphuric 
acid  expelled  and  led  into  a  Glover  tower  or  other 
suital'le    apparatus, — W,  G.  C. 

Siilpliiiric  acid  residues  [from  petroleum  refining] ; 

Froceas  ior  the  treatment  oj .    J,  S,  and  A.  A. 

Blowski",    Oakland.    Cal,      U,S,    Pat.    l,18ti,373, 
June  li,  lltlti.    Date  of  appl.,  Jan.  30,  1915. 

AV.ASTE  acid  from  petroleum  refining  is  separated 
from  tarry  matter  by  dilution  with  water,  and 
the  diluted  acid  is  rapidly  distUled  in  order  to 
minimise  the  reduction  of  sulphuric  acid  by 
organic-  m.atter  present,  .and  to  obtain  a  distillate 
with  a  m.aximum  amount  of  hvdrated  sulphuric 
acid.— E.  II.  T. 

Anthno»atcs    [fur    clouding    glass    and    enamels] ; 

Manufacture    of .       P.    Ever.    Hall)ersta.dt, 

Germany,      Eng,   Pat,    11.083.    July   30,    1915. 
Under  Int.  Conv,,  Aug.  5.  191-1. 

Very  pure  antimonates.  of  white  colour  and 
voluminous  structure,  are  prepared  by  heating 
oxides  of  antimony  \^•ith  one  or  more  bases 
to  a  high  temperature  in  presence  of  ammonium 
nitrate.  The  latter  is  volatilised  during  the 
reaction.  Ai^timonates  made  in  this  way,  par- 
ticularly those  of  magnesium  and  zinc,  are  specially 
valuable  for  clouding  glasses  and  enamels ;  for 
this  purpose  an  excess  of  bases  should  be  used. 

— E.  H.  T. 

EkciroU/sis  and  treatment  of  [cadmium  or  copper] 
sulphate  liquors.  E.  J.  Hunt.  Oldbun.',  and  W.  T. 
Gidden.  Warlev,  \^'orcesterslure,  Eng.  Pat. 
U,273,  Oct.  8".  1915.  Addition  to  Eng.  Pat. 
1I.C3-1.  May  19,   1913  (this  J..   19U,  692). 

The  process  claimed  in  the  main  patent,  is  applied 
to  solutions  of  cadmium  and  copper  sulphptes, 
and  the  anode  mud  produced  in  the  process. 
e.g..  lead  or  manganese  peroxide,  is  used  tor 
separating  impui'ities  of  iron  from  the  solutions 
before  electrolvsis. — B.  N. 


Sodium  perborate  ;   Manufacture  of  - 


.  Deutsche 
Gold-  u.  Silber-Scheide-Anstalf  vomi.  Boessler. 
Frankfort,  Germanv.  Eng.  Pat.  14.292,  Oct.  8. 
1915.    Under  Int.  Conv.,  Oct.  26,  1914. 

Gr.vstlated  borax  is  suspended  in  a  solution  of 
alkah  carlionate  which  is  electrolysed,  the  electro- 
lysis Vieing  continued  until  all  the  borax  is  trans- 
formed into  crystallised  sodium  perborate.  Some 
impurities  in  the  electrolyte  known  to  be  catalysere, 
such  as  iron  compomids,  retard  the  formation 
of  sodium  perborate  ;  these  can  be  removed  or 
their  harmful  effect  destroyed  by  the  addition  of 
negative  cata.lysers  exerting  a  protective  action, 
such  as  stannic  acid,  sodiimi  perborate,  or  sodium 
bicarbonate.— W.  G.  C. 

Potassium    chloride ;     Process   for    obtaining  - 


from  certain  waters.  X.  Wrinkle.  Keeler.  and 
W.  W.  Watterson.  Bishop.  Cal.  U.S.  Pat. 
l,184,S06,May30,1916.DateofappI..Dec.l5.1915. 

W.\TERS  containing  sodiimi  chloride,  sulphate,  and 
carbonate  in  addition  to  potassium  chloride  are 
first  treated  with  carbon  dioxide  gas  in  order  to 
prodxice  an  amount  of  sodiiun  bicarbonate  s\ifficient 
to  fomi  "  urao  "  (XaoC03,XaHC03,2H20)  with  the 
unaltered  carbonate.  The  solution  is  then  con- 
centrated by  evaporation,  and  the  urao  which 
separates  is  removed  ;  by  concentrating  the 
solution  further,  sodium  ciiloride  and  sulphate 
separate,  and  finally  the  potassiimi  chloride  is 
obtained  from  the  mother-Uquor  bv  cooling  and 
crystallisation. — J.  B.  C.  K. 


Potassium  chloride  ;   Process  for  cooling  ami  drying 

hot  residues  from  the  manufacture  of .      O. 

Bothner,  Leipzig.    Ger.    Pat.  291,793,  Mar.  25, 
1914, 

The  residues  left  after  the  extraction  of  potassium 
chloride  from  potash  minerals  are  cooled  and  dried 
by  transporting  them  pneumatically  through  pipes. 

—A.  S. 

Titanic  oxide  concentrate  and  method  oj  obtaining 

the    same.     A.    J.    Rossi    and    L.    E.    Barton, 

Niagara    Falls,    Assignors    to    Titanium    Allov 

Manufacturing     Co.,     New     York,     U.S.     Pat. 

l,171,542,Feb.l5,19I6.Pateof  appl„:May22,1914, 

A   TlTAXic   oxide    concentrate   readily   soluljle   in 

concentrated  sulphuric  and  other  acid.s,  is  obtained 

by  fusing  the  ore.  e.g..  ihnenite,  in  an  electric  or 

reverberatory     furnace,    with    a   reducing    agent, 

preferably  petroleimr  coke,  and  an  alkali  sulphate 

or    bisulphate,    such    as    nitre-cake    or    salt-cake. 

The  proportion  of  the  latter  mu-st  be  such  that  the 

iron  in  the  ore  is   converted    into   sulphide,   the 

titanium  into  alkaU  titanate,  and  the  siUea  and 

alumina    into    alkali    siUcates    and    aluminates  : 

sufficient    carbon    must    be    used    to    ensure    the 

reduction    of     the     sidphate     to     sulphide.     The 

j   soUdified  melt  will  disintegrate  to  a  fine  powder 

{   on  exposm-e  to  the  air  for  one  or  two  davs.  or  it 

I   may  he  crushed  at  once.     It  is  then  boiled  with 

dilute  sulphuric  acid   (in  an  amount  slightly  in 

excess  of  that  required  to  combine  with  the  bases 

present),  whereby  the  iron,  sUicates.  aluminates, 

etc..    remain   in   solution,   but   not    the   titanium 

oxide  which  after  separation  and  drying  is  left  as 

a    hght   or   dark   grey    powder,    containing   from 

65% — 80%   of   the   oxide,    sodimn.    free   sxdphur, 

sidphate,    and    smaller    amounts    of    silica,    iron 

oxide,  carbon  and  combined  water.     ^Yhen  calcined 

it  turns  veUow.  and  its  titanic  oxide  content  is 

raised  about  2%. — E.  H.  T. 

Gypsum  product  [for  coating  paper].  W.  Hoskins, 
Chicago,  Assignor  to  Best  Brothers  Keene's 
Cement-Co.,  Medicine  Lodge,  Kans.  U.S.  Pat. 
l,17S,016,Apr.4,1916.  Dateofappl.,Nov.29,1915. 

NatttR-VL  gypsum  is  crushed  and  after  mixing 
with  water  Ls  ground  in  a  ball  mill  to  a  degree  of 
fineness  considerably  greater  than  that  of  the  red 
coriDuscles  of  the  blood.  The  ground  product  is 
then  separated  and  collected  by  flotation  and  is 
an  exceedingly  fine,  velvety,  uniform  and  amorph- 
i  ous  powder,  equal  or  superior  to  china-clay  as 
a  coating  for  paper, — W.  G.  C. 


Ammoniiim.    sidphate ;    Mamifaclure    of  ■ 


■  from 
magnesium  sulphate  and  ammonia.     H.  Precht, 
;       Hanover.     Ger.  Pat.  292.218,  May  4,  1915. 

MagxesixtiI  sulphate  solution  is  treated  with 
excess  of  ammonia,  preferably  under  pressure,  and 
the  resulting  solution  is  concentrated,  the  excess 
of  anunonia  being  recovered,  Ammonium-mag- 
nesivun  sidphate  crystallises  out  first,  leading 
nearly  pure  ammonimn  sidphate  in  solution.  The 
ammoniuna-magnesium  sulphate  may  be  treated 
with  a  further  quantity  of  ammonia  to  convert  it 
into  ammonium  sulphate  and  magnesium  hydr- 
oxide.— ^A.  S. 


Sulphur  wells  ;  Operating  - 


W.   D.   Hufi'.   La 


Favette.  La..  Assignor  to  L.  G.  Moss.  New 
Iberia.  La.  L'.S.  Pat.  1.184.649,  May  23,  1916. 
Date  of  appl.,  Jidy  8,  1915. 
A  WEix-CASixG  closed  at  the  top  is  provided  with 
perforations  near  the  bottom,  and  also  with  one  or 
more  electric  heaters  mounted  near  the  perforated 
portion  of  the  casing.  Water  supplied  to  the 
casing  is  heated  by  the  heaters  and  passes  thri'Ugh 
the  perforations  into  the  sulphur-bearing  strata. 
j    The  molten  sulphur  is  raised  to  the  surface  through 
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an  inner  pipe  which   passes  down  and.  projects 
beyond  the  bottom  of  tlio  casing. — J.  B.  C.  K. 

Basic  ferric  suli)htilc  liquor  ;  Process  offonniitg  - 


S.  S.  !Sa»itlor.  Montsiomery  County,  Assignor  to 
Tlio  Wcstmorclamr  I'hcinical  aiiil  t\ilor  Co., 
PliUaadphia.  I'a.  U.S.  I'at.  l,18i>.lUl,  June  13, 
15>10.     l)aU'  of  appl.,  Apr.   10.   1013. 

Basic  ferric  sulphate  is  produced  by  atlding 
barium  hydi-oxide  to  a  solution  of  ferric  sulphate, 
dissolving  the  precipitated  ferric  hydroxide  in 
excess  of  the  sulphate  solution,  and  lilteriiig  to 
remove  bai-iuni  sulphate. — A.  B.  S. 

Cyonoijen  compounds  ;  Si/nthctic  production  of . 

A.  H.  Lindblad.  LudVika.  Sweden.  U.S.  Pat. 
l,lS0.y21,Juuel3.H)lti.Dateofappl.,Xov.lS,19U. 

See  Eng.  Pat.  22,852  of  1914;  tliis  J.,  1915,  905. 

Sodium  sulphaic  and  cement  ;  Process  and  apparatus 

for  manutaclure  of .     L.    P.   Basset.   Paris. 

Ens.  Pat  S12S,  June  1,  1915.  Under  Int. 
Conv.,  June  11,  1914. 

See  Fr.  Pat.  477,353  of  1914  ;  this  J.,  1910,  601. 

Sail ;   Process   and   apparatus   for   conicrlin<j   rock 

salt    into  a   bulky  table .     I..   W.    Damman, 

ZwoUc.  Netherlands.  Euir.  Pat.  9082.  June  21, 
1915.  Under  Int.  Conv..  June  29.  1914.  Addi- 
Uon  to  Eng.Pat.10.304  of  1914.datedSep.l7,1913. 

See  Ger.  Pat,  291,265  of  1914  ;  tliis  J.,  1916,  690. 

Zinc  sulphate  solution  from  zinc  ores  ;  Process  of 

preparing  pure .     S.  .tVraki,  Osaka.  Japan. 

U.S.  Pat.  1.1S5.757.  June  6,  1916.  Date  of 
appl.,  Sept.  6,  1913. 

See  Fr.  Pat.  464,038  of  1913  ;  this  J.,  1914,  484. 


yUrotjcix  ;     Fixation     of  - 


Silver  on  f/lass  ;  Yellow  coloration  ofhurnishrd . 

L.  Springer.  Keram.  Runds..  IDKl.  24,  .S9 — 90, 
95 — 96.  Z.  angew.  Chcm..  191(i,  29,  Kef..  306. 
Ix  continuation  of  oarher  work  (this  J..  1910,  539), 
it  has  been  found  tliat  in  using  silver  decoration 
in  conjunction  with  enamel  coloui's.  it  is  immaterial 
whether  the  silver  be  applied  lii'st  and  fixed  by 
burning  and  then  tlie  enamel  applied  and  the  ware 
tired  a  second  time,  or  the  silver  and  enamel 
applied  and  both  fixed  together  by  a  single  firing. 
Yellow  coloration  of  the  silver  and  discoloration  of 
the  enamel  are  not  to  be  feared  if  pure  silver  is 
used,  with  lead  borate  as  flux. — A.  S. 


Flint    and   quartz  ;     Studies    on 


.  E.  A.  Ashcroft, 
London.  U.S.  Pat.  1,186.367,  Jmie  6,  1916. 
Date  of  appl.,  Dec.  21,  1914. 

See  Eng.  Pat.  10,420  of  W14  ;  this  J.,  1915,  716. 

Furnaces  and  kilns  for  applying  and  utilising  heat 
of  combustion.     Eng.  Pat.  4226.     See  I. 

TrcaimetU  of  waste  sulphuric  acid  from  the  refining 
of  tar  oils  or  petroleum.  Ger.  Pat.  291,775.  Sec  III. 

Process  for  obtaining  cement  and  soluble  potassium 
cmnpounds.     U.S.    Pat.    1,186,522.     See    IX. 

Manufacture  of  caustie  magnesia  from   crystalline 
magncsite.     Ger.    Pat.    291,686.     See    IX. 

Manufacture  of  fertilisers  containing  ammonium 
chloride  or  pure  ammonium  chloride.  Ger.  Pat. 
292,174.     See  XVI. 

Manufacture  of  a  fertiliser  from  the  waste  liquor  from 
potash  icorks.     Cier.  Pat.  292,209.     See  XVI. 
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Potassium  chlorati  or  pcnhloralc  us  suhslitutc  for 
nitre  in  the  glass  indusln/.  L.  Springer.  Sprech- 
saal,  1916,  49,  96 — 97,  104—105.  Z.  angew. 
CTiem.,  1910,  29,  Ref.,  304—305. 

Experdiexts  on  a  working  scale  have  shown  that 
nitre  may  be  replaced  by  pota.s.sium  chlorate  or 
perchlorate.  In  consequen(;e  of  the  volatiUty  of 
potassium  chloride,  it  is  necessary  to  add  also 
sodium  or  potassium  carbonate  to  maintain  the 
desired  viscosity  and  composition  of  the  glass. 
In  small-scale  tests  with  lea<l  glasses  a  slight 
opalescence  was  produced,  probably  owing  to  the 
action  of  volatilised  potassium  chloride. — .V.  S. 


.  /.  J.  W. 
-Mellor  and  A.  .T.  Campbell.  Trans.  Eng.  Cerani. 
Soc,  1915-16.  15,  77 — 85. 

Cryst.\llised  silica  occurs  in  nature  as  :  a-Quartz, 
sp.  gr.  2-6.5 — 2-06,  n-tridymite,  sp.gr.  2-32 — 2-33, 
and  o-cristobalite  sp.gr.  2-31 — 2-32.  By  Iie^it 
these  are  changed  into  other  forms,  the  equilibrium 
condition  of  all  <litl'erent  forms  between  1170"  C. 
and  the  melting  point.  1025"  (".,  being  fj-cristobahte. 
The  specific  gravity  of  qnartzose  silica  on  cal- 
cination falls  from  2-66  to  2-32,  and  that  of 
potters'  flint  from  2-61  to  2-22.  When  caliined 
in  a  china  Iiiscuit  oven  at  cone  10,  the  change 
from  the  high  to  the  low  specific  gra\  ity  form 
is  rapid  in  the  case  of  Hint,  and  slow  in  the  case 
of  (juavtz  :  the  rates  of  change  are  about  as  1 
is  to  3.  Tlie  calcined  proilucts  contain  ditt'erent 
proportions  of  two  .substances,  which  may  be 
designated  A-  and  B-  quartz  or  flint.  Tlie  reactions 
appear  to  be  unimolecular.  Tlie  relation  between 
the  specific  gi-avity  of  flint  and  quartz  and  the 
number  of  times  (n)  they  have  been  fired  in  a 
china  biscuit  oven  is  given  bv  the  equations  : — 
«/fli„t>  14-87  ,o,    "    _i-  V  18-096 

^'^"*)  =6.7  -e-i-°o-  and  S (quartz)  =^.^  _  ^_„.3,^„ 

Cal:ining  for  3  hours  at  cone  35  converts  about 
05  °o  of  ^-quartz  into  B-quartz,  but  in  the  same 
time  at  cone  14  nearly  all  the  J.-flint  is  converted 
into  the  B- variety.  At  cone  3  about  35  %  of  grey 
flint  and  about  30  "p  of  black  flint  is  converted. 
The  decrease  in  specific  gravity  is  accouipanievl  by 
a  corresponding  increase  in  volume  of  quartz  and 
flint  on  calcination,  and  the  latter  is  shattered 
much  more  than  the  former  by  the  process. 
Calcined  flint  and  quartz,  contaimng  different  pro- 
portions of  the  A-  and  iJ-forms  of  silica,  naturally 
do  not  behave  quite  the  same  in  potterv  bodies. 

— \V.  C.  H. 


Flint  and  quartz  ;    Studies    on  ■ 


.  II.  J.  W. 
.Mellor.  Trans.  Eng.  Ceram.  Soc,  1915-10, 
15,  86—102. 

A  BRIEF  outline  of  the  geology  of  flint  formation 
is  given  and  tlie  method  of  collection  of  potters' 
flints  is  described.  These  are  divided  into 
"  dialky  "  flints — the  outsides  of  which  are  coated 
with  a  white  layer,  which  diflei's  oidy  from  the  main 
mass  in  composition  in  containing  about  8% 
of  cal<ium  <arbonate — and  "  bouliler  "  flints. 
Gwilogically  and  chemically  there  is  no  essentifll 
ditTerence  between  them.  The  colour  of  grey  and 
black  fhnts  appears  to  be  due  to  hydrocarbons. 
Partly  for  the  sake  of  removing  this  colour,  flints 
are  calcined  for  pottery  purposes,  and  if  the  process 
is  complete  the  specific  gravity  of  the  material 
is  reduced  from  aljout  2-01  to  2-22.  Incomplete 
calcination  yiekis  a  material  having  an  intep- 
mediate  vahie  for  the  specific  gravity  and  a  table 
and  method  of  calculation  arc  given  by  which 
the  percentages  of  high- and  low-gravity  fliut  in 
a  sample  can  be  determined  from  its  specific 
gravitv.  Dillercnces  in  calcination  further  affect 
the  slop  weight  of  flint  ;  the  greater  the  specific 
gravitv  of  a  sample  of  calcined  flint,  the  letts  will 
be  the"  dr>'  contents  of  the  slip.     The  substitution 
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of  sanil  for  flint  is  said  to  ransc  pcoliti£r  or  crazing. 
Tliesi-  faults  may  be  duo  to  .sand  Ixiu!;;  iindor- 
gi-ound.  ou  iui;  to  its  toiiijliiit'ss  when  iiuealiiued, 
or  to  the  dilTei'mco  in  tlio  sperifle  prrjivities  of  sand 
and  caUined  (hut.  which  would  alTeet  the  weight 
per  unit  volume  of  the  .*lip  ami  so  eau.se  a  smaller 
quantity  of  sand  to  lie  introduee.d  into  the  body. 
Several  tornuda^  and  diagranmiatie  representations 
for  slop  weiglits  of  slip  are  also  given. — W.  C.  H. 


FUnl    and    quartz  ;      Studies    in  - 


III.  B. 
Jloore  and  J.  W.  ilellor.  Trans.  Ent^.  Ceram. 
Soc,  1015-1  (i,   15,  103—116. 

OvriXG  to  a  possible  shortage  of  flints,  the  authors 
have  considere<l  other  availalde  supplies  of  silica 
which  might  be  suitalile  tor  bodies,  the  chief 
desideratum  being  a  satisfactory' colour  when  fired. 
Among  fairly  pure  forms  of  silica  are  sand, 
geyserite  (though  this  is  obtained  from  Iceland, 
and  consequently  is  not  a  British  material),  chert, 
samples  of  whiclj,  however,  so  far  have  not  been 
found  to  lire  a  good  colour,  and  quartz  and 
quax-tzite  rock.  It  is  probable  that  the  speed  of 
reaction  of  flint  with  felspar  and  clay  dilfers  from 
that  of  quartz.  Uncalcined  sand  is  tougher  and  so 
requiras  more  grinding  to  make  it  strictly  com- 
parable with  calcined  flint.  When  extra  finely 
ground  quartz  is  substituted  for  flint,  the  mai'gin 
of  safety  from  crazing  is  increased,  liut  the  per- 
centage of  cracked  biscuit  also  increases  very 
much.  Similar  results  are  obtained  when  Wesf;- 
wood  stone  is  substituted  for  Cornish  stone  and 
flint,  anfl  no  economy  is  effected  ;  partial  replace- 
ment of  Cornish  stone  by  more  silicious  rocks 
such  as  Washerwall  or  Westwood  stone  is  hardly 
a  ease  of  a  substitute  for  flint.  Flint  in  liody 
mixtures  may  also  be  dispensed  ^vith  by  partially 
replacing  china  and  ball  clay  by  some  more 
silicious  clay,  such  as  sUicious  china  and  ball 
clays,  pipe  clays,  etc.  >lany  of  these  are  white 
burning  and  comparatively  higlilv  plastic. 

— W.  C.  H. 
\ 
Fireclays  ;    The  effect  of  loads  on  the  refractoriness 

o/ .     J.  W.  MeUor  and  B.  J.  Moore.     Trans. 

Eng.  Ceram.  Soc,  1915-16,  15,  117 — 130. 

The  lowering  of  the  fusing  point  of  refractory 
materials  by  pressure  may  be  due  to  pressure 
diminishing  the  apparent  viscosity  or  to  its 
hastening  the  reaction  between  different  minerals 
in  the  clay.  Tlie  authors  used  an  electric  resist- 
ance furnace  in  their  tests.  It  consisted  essentially 
of  a  graphite  resistance  packed  round  a  refractory 
cylinder  open  at  both  ends ;  t^est-pieces  were  sup- 
ported on  blocks  just  inside  the  lower  end  and 
pressure  could  Vie  exerted  on  the  pieces  by  means 
of  a  thick  graphite' rod  worked  by  a  lever  to  give 
varying  pressures.  The  test-pieces  were  cylinders 
6  cm.  long  and  2  cm.  diamet«r  and  were  fired  to 
cone  i.  The  rate  of  heating  the  furnace  was  about 
50°  C.  in  5  mins.,  and  the  temperatures  were 
measui-ed  by  Seger  cones.  It  was  found  that  the 
softening  or  "  squatting  "  temperature  of  fireclays 
i3  reduced  l)y  a  compressive  loail.  and  the  decrease, 
with  unit  increase  of  load,  is  directly  proportional 
to  the  squatting  temperature,  and  eciual  to  k  times 
the  squatting  temperature.  The  relation  between 
tue  squatting  temperature  T  (expressed  either  in 
degrees  C.  or  in  Seger  cones)  and  the  load  W, 
expressed  in  pounds  per  square  inch,  is  given  by 
the  equation:  T=Cc-A.W  where  C  represents 
ttie  squatting  temperature,  without  load,  k  is  a 
coiKtant  dependent  upon  the  particular  clav,  etc., 
and  c  is  the  regular  exponential  constant".  The 
squatting  temperature  of  china  clav  falls  approxi- 
mately one  cone  for  every  5i  lb.  per  square  inch 
increase  in  the  load.  The  more  silicious  the  clav, 
tne  less  is  the  difference  between  the  squatting 
temperatures  with  and  without  load.— W.  C.  H. 


Chrome-tin  pink  ;    A  note  on  - 


.     J.  W.  Mellor. 
Trans.  Eng.  Ceram.  Soc,  1915-16,  15,  131 — 132. 

Thk  author  considers  that  the  tint  of  chrome-tin 
pink  is  the  same  whatever  compound  of  chromium 
is  used,  and  that  differences  observed  by  other 
workers  arose  from  iucomijlete  develoi>mont  of  the 
colour  through  under-firing.  To  test  this  point, 
four  iiortions  of  the  same  mixture  were  fired  one 
at  cone  Otia,  one  at  cone  4,  and  one  at  cone  10, 
w-hilst  the  fourth  was  fired  at  cone  10,  ground, 
and  reflred  at  cone  10.  The  samiJles  were  ground, 
washed,  mixed  with  S5"„  of  slojj  glaze,  and  fired 
in  the  majolica  kUn.  The  colours  were  analyseil 
by  Lovibond's  tintometer  with  the  following 
results  : — 


Pink  m.itured  at  : 

Red. 

Yellow. 

Blue. 

Cone  00a    

Cone  4    

Cone  10    

M5 
8-2 
18-5 
lS-5 

2-8 

9-0 

16-0 

16-0 

1-0 
1-5 
3-0 

Cone  10  repeated  . . . 

These  figures  show  that  at  least  for  the  particular 
chromium  compound  employed,  the  tint,  during 
development,  is  sensitive  to  the  temperature, 
and  tlie  reaction  is  virtually  complete  after  once 
firing  to  the  temperature  of  the  china  biscuit  oven. 
If  tlie  calcination  is  stopped  before  the  pink  is 
fully  developed,  the  tint  is  probably  dependent 
on  the  source  of  chi'omium  employed.  The  figures 
also  show  that  purpling  of  the  "chrome-tin  pink 
occui-s  when  the  colour  is  fired  at  too  high  a  tem- 
perature.— W.  C.  H. 

Brown  [earthemvare]  colours  ;  Studies  on  the 


I.     J.  R.  Adderley.     Trans.  Eng.  Ceram.  Soc, 
1915—16,  15,  133—134. 

ExpEKiMENTS  Were  made  to  show  the  effect  of  vary- 
ing proportions  of  china  clay  and  zinc  oxide  on 
a  mixture  of  equal  parts  of  ferric  and  chromic 
oxides.  These  mixtures  were  calcined,  wet  ground, 
sifted  through  a  200's  lawn,  dried,  and  painted 
on  earthenware  biscuit.  The  colours  were  hard- 
ened on.  and  dipped  in  (1)  raw  lead.  (2)  fritted  lead, 
and  (3)  leadless  glaze,  and  fired  in  the  earthenware 
glost  oven.  The  raw  lead  glaze  gave  the  worst 
results,  as  it  attacked  the  chromic  and  ferric  oxides 
at  ditYerent  rates  and  so  produced  irregiUar 
variations  in  the  colours.  The  fritted  lead  glaze 
gave  the  best  results,  and  apparently  did  not 
attack  the  constituents  at  dill'erent  rates.  The 
tests  showed  the  characteristic  zinc-iron  brown 
as  the  amount  of  zinc  was  increased,  and  much 
darker  tints  were  developed  as  the  amount  of 
china  clay  was  increased. — TV.  C.  H. 


PATENT.S. 

Glass  ;     M''lhod    of     marking  ■ 


.  The  British 
Thomson- Houston  Co.,  London.  Prom  General 
Electric  Co.,  Schenectadv.  N.Y..  I'..S.A.  Emr. 
Pat.  12,617,  Sept    2.  1915. 

The  sui'face  of  the  glass  is  first  covered  with 
colloidal  thorium  or  tungstic  oxide  and  the  coated 
surface  is  marked  in  the  desired  manner  with  a 
stylus  of  almninium.  magnesium,  copper,  brass, 
soft  iron,  nickel,  platinum,  gold,  or  other  soft 
metal,  depending  on  the  colour  desired.  The 
article  may  subsequently  be  subjected  to  the 
action  of  "eoloimng  baths.  The  colloidal  layer 
enables  the  stylus  to  "  bite  "  the  glass,  which 
thereupon  becomes  deeply  scratched,  and  particles 
of  abraded  metal  adhere  "firmly  to  its  surface  and 
remain  when  the  colloidal  coating  has  been 
washed  oli  ;  they  are  not  removed  liy  ordinary 
friction  or  w'ashing  liut  may  be  removed  by  solution 
in  acid.  Iea\-ing  dfstinct  markings  on  the  glass. 

—A.  B.  S. 
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Glass :    Maiiuiaclure    oi .     J.    A.    Chambers, 

Piltslmivh.   Pa.     U.S.  Pat.    1.180.070,   June  0, 
1910.     Date  of  appl.,  Jan.  20.  1910. 

The  molten  ijlass  metal,  at  a  flowing  or  dipping; 
temperatui-e,  is  transferi-e<l  to  a  ivfrartorj-  i-ecept- 
acle  and  niaintaineil  at  a  temperatvu-c  sufficiently 
high  to  eliminate  bubbles  m  the  triass. — A.  B.  S. 

Glass  iurnaci'.  W.  West.bm-v,  Assisjnor  to  L.  S. 
Skelton.  Okmulgee,  Okla.  "  r..S.  Pat.  l.lS7.02o. 
June  13.  1910.     Pate  of  appl.,  Xov.  12,  1915. 

A  (iU.\ss  furnace  has  a  "dog-house"  projecting 
ifiternally  and  externally  fivm  the  line  of  the  front 
wall  and  temiiuating  below  the  ci-own  of  the 
furnace.  The  top  wall  of  the  dog-house  has  a 
draw-hole  extending  eiiually  on  opposite  sides  of 
the  line  of  the  front  wall,  the  latter  having  a 
breast  curved  to  form  a  I'ecess  communicating 
vrith  the  inside  of  the  draw-hole. — A.  B.  S. 


Abrasive  materials;   Manufacture  of 


•  T.  B. 
Alien.  Toronto,  Canada,  .\ssignor  to  General 
Abrasive  Co..  Niagara  Falls.  N.V.  U.S.  Pat. 
l.lS7.225,Junei:i.l910.Dateofappl..Apr.l9,]91,">. 

Bavxitk  containing  ii-on  oxide,  silica,  and  titania. 
is  fused  in  an  electric  furnace  with  a  quantity  of 
carbonaceous  material  sufficient  to  reduce  the 
iron  oxide  and  silica,  and  jiart  of  the  titania.  The 
abrasive  material  and  ferro-silicon  prtiduced  are 
tapped  oft  at  different  levels,  and  the  abrasive 
mat<?rial  is  cast  into  ingots. — A.  B.  S. 

Porcelain,  earthenicare,  etc.  ;  Production  of  a  coating 

of   metallic   appearance   on .     Lindner   \md 

Co.,  Jecha.     Ger.  Pat.  292,105,  Oct.  9,  1915. 

\  BL\CK  sharp-fire  glaze  is  first  produced  on  the 
article,  which  is  then  painted  with  a  suilal)Ie 
stain,  and  again  lu-ed  in  a  muffle-kiln. — A.  S. 

Clay  and  I'oolin  slips  :  Purification  of .  Richter 

und  Richter.  Frankfort.  Ger.  Pat.  291.83t, 
Aug.  31,  1913.  Addition  to  Ger.  Pat.  2.58.152 
(seeFr.  Pat.  443.789  of  1912  ;  this  J.,  1912,  1005). 

The  method  of  preparing  clay  for  the  piu'ification 
of  effluents,  etc..  as  described  in  the  chief  patent 
{loc.  cit.).  is  applied  to  the  purification  of  clay  and 
kaolin  slips,  for  the  piu-pose  of  removing  sandy 
constituents  and  increasing  the  adsorptive  power 
of  the  day.— A.  S. 

Refractory  materials  applicable  as  electric  resistances. 
\y.  R.  .Tust,  Freiberg.  jVssignee  of  "SI.  Fraenken, 
(inmewald.  Oormanv.  Eng.  Pat.  JOSO.  .Mar.  15, 
1915.     Under  Int.  Conv.,  Mar.  23,  1914. 

A  jnxTunE  of  equal  parts  of  commercial  zirconia 
and  coarse  carborundum  (silicon  carbide)  is 
fashione<l  by  customary  methods  and  liurncd  at  a 
high  temperature.  With  such  a  mixture  the 
tendency  of  zirconia  to  crack  and  lose  mechanical 
coherence  is  not  observed,  and  the  carborundum 
is  protected  from  oxidation.  A  chemical  reaction 
appears  to  occur  between  the  zirconia  and  car- 
borundum ;  the  articles  shrink  considerably  during 
burning  and  become  covered  with  a  glaze-like 
layer.  The  material  is  stated  to  be  specially 
appUcable  to  the  manufacture  of  muffles,  crucibles, 
and  furnace  linings  and  for  electric  resistances 
used  at  high  temperatures. — A.  B.  S. 

Grinding  wheels  ;  Treatment  of  the  material  for  use 

in  the  construction  of .     K.   (lerbel-Strover, 

Westmmster.     Eng.  Pat.  10,328,  July  15,  1915. 

Grit  material,  composed  of  alumina  or  fused 
liauxite  (artrflcial  corundum)  is  heated  to  130°  to 
180' F.  (54-— 82' C.)  and  mixed  with  20  to  25% 
of  its  weight  of  nitre-cake  (sodium  bisulphate) 
which  has  been  heated  to  2.50"  P.  (121°  C.)  so  that 
the  grains  of  grit  may  be  uniformly  coated.  The  I 
product  is  spread  in  layers,  roasted  at  a  sufficiently  J 


high  temperature  to  pi-oducc  suiphuric  aidiydride, 
and  then  washed.  This  fi'eatment  removes  ii\)i> 
oxide,  titania.  and  free  carbon.  The  purified  grit 
is  used  for  making  grinding  wheels. — A.  B.  S. 

Bricks  or  tiles;   IxC(ienerator .     C.   R.   Payne. 

Leeds,  and   E.   Linslev,   Hoi-sforth.     Eng.    P,it. 
12.279,  Aug.  20,  1915." 

Fire    bricls ;     Manufacture    of .     M.     Curry, 

Cornsav    CoUierv,    and    W.    O.    Wood.    Sout'li 
Iletton.  Durham.    Eng,  Pat.  12,750,  Sept.6,1915. 

Manufacture  of  antimonatcs  for  cloudinf/  glasses  o»i> 
enamels.     Eng.  Pat.    11,083.     See  VII. 


IX.— BUILDING    MATERIALS. 

Portland  cement.    G.  A.  Hankin.    J.  Franklin  Inst.. 
1910,  181,747—784.   (See  also  this  J.,  1915,  139. 

The  author  attributes  the  superiority  of  Portland 
cement  totliopresenceof  35°„of  tricalcium silicate 
Studv  of  the  ternarv-   svstem   CaO — A1.,0, — Sid 
(this"  J,,  1915.  130)  indicates  that  the  tonnationdi 
the  constituents  of  Portland  cement  is  as  follows  :- 
The    calcium    carbonate    is    first    converted    into 
free  lime  which  tlien  imites  with  the  dav  fonniiiL 
5CaO.3AI.O3  and  2CaO.SiO,;    these  subsequent K 
imite  with  more  lime  and  form  3CaO.Al203  ainl 
3CaO.SiOj.  the  reaction  being  facilitated  by  tlir 
fonnation    of    a    flux    at    1335=  C. — the    eutectic 
temperature     of     2CaO.SiO.,,     5CaO,3A]20j,   and 
3CaO..\l203.       As    the   temperature   rises  abovi 
1335°  C.   any   free  lime   present   reacts   with  tlu' 
2CaO..Si02  forming  3CaO.SiO.,.    It  is  not  necessar> 
to    continue    the    heating    to    complete  fusion,  a 
temperature   of    1050 '  C.    being   usually   sufflcieni 
for   commercial   materials.     At   this   temperaturcj 
the  mass  consists  of  30°,,  molten  and  70  "o  soliil 
material,  but  on  cooling  the  clinker  is  completely 
crvstalline,  and  contains  approximately  3CaO.SiO 
45<;o,    2CaO.Si02    35°o,    and    3CaO,;UjO.    20«„ 
The  percentage  of  3CaO,SiOj  is  the  chief  factoi 
in  determining  the  value  of  a  Portland  cement 
This  is  the  last  substance  to  be  formed  during  tin 
heating    of    the    materials    and     under    ordinal) 
conditions  35%  of  it  is  the  maximinu  obtaineil 
The  proportion  is  regulated   by   the  teniperatiir( 
and  dur.ation  of  the  heating,  the  amount  of  fluxiiii 
agents  (FeO.  ilgO,  Na.O,  etc.)  present,  and  thesizi 
of  the  particles.     A  larger  proportion  of  free  liin  | 
than  that  normally  used  would  produce  a  highc 
percentage  of  SCaO.SiO.  if  the  temperature  am 
duration  of  heating  were  sufficient,  but  free  linil 
in  the  finished  cement  must  be  avoided  as  it  cause 
loss  of  strength  and  facilitates  disintegration.     A' 
an  alternative  to  a   higher  burning  temperaturl 
(which  is  impracticable  commercially),  a  inaterii'! 
richer  in  fluxes  may  be  used,  so  as  to  bring  aboii 
the   reaction   CaO -f  2CaO,Si02  =3CaO,SiOj  bel"' 
1050'  C.  instead  of  at  the  much  higher  temperatuii 
required  with  the  usual  materials.     It  is  propose, 
to  study  other  systems  such  as  CaO — ^FcjG, — SiO  1 
to   ascertain   whether   the   replacement  of   Al/ 
by    other    oxides    will    effect    this    reduction    ij 
temper.ature  and  increase  the  rate  of  fonnation  <, 
3CaO,Si02.— A.  B.  S.  ! 

Nattire  of  the  sulphur  in  moorland  soils  injuriotis 
plant  (/rou-th  and  subterranean  structures.  Thdrne, 
Sec  XVI. 

Patents. 

Timber  ;  Treatment  of .     W.  Powell,  Londo 

Eng.  Pat.  9044,  .Tune  19,  Iflir,.  [ 

Timber  is  impregnated  with  a  sohdion  of  siig, 
(sp.gr.  lOSO)  to  which  has  been  added  about  ii| 
of  another  carbohydrate  (sucli  as  starch  j 
dextrin)  and  Oo%  'of  gum  tragacanth,  with  ; 
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without  S^j,  <it  arsenic,  at  a  temperature  l)et\veen 
120-'  ami  llO'F.  (-10° — (iO- C.)  and  afterwards  at 
lioiling  point.  It  is  allowed  to  cool  to  110^  F. 
(13"  t'.)  in  tlio  w'lution  and  is  then  taken  out  and 
dried.  The  sus;ar  thickens  the  libres  of  the  wood, 
strengthenini;  them  anil  increasint;  tlieir  tenacity 
and  lessening  the  pores  ;  the  other  carbohyilrate 
reduces  the  susceptibility  of  tht^  wood  to  moisture 
and  increases  its  streniith  and  tenacity  ;  the 
arsenic  preserves  it  from  tlie  attacks  of  white  ants 
and  other  insects. — A.  B.  S. 

Plastic  liMivbiij]  composition  and  process  of  making 
same.  G.  A.  Hendei'son,  St.  Albans,  W.  Va. 
U.S.  Pat.  1.187.311,  June  13.  1910.  Date  of 
appl.,  Nov.  30,  1914. 
Shef.ddkd  wood,  in  particles  of  various  shai^es  and 
sizes,  is  freed  from  all  extractixe  niatter  :  the 
particles  are  abnormally  enlarged  and  partially 
dried.  They  are  then  graded  so  that  the  major 
portion  consists  of  particles  ranging  from  J  in.  by 
-}  in.  down  to  impalpaljle  dust,  the  latter  repre- 
senting 2 — 3"o  of  the  total  ;  these  are  mixed  with 
the  larger  sizes,  so  that  the  ultimate  volvune  is 
equivalent  to  70 — 90  "o  of  the  ungraded  voliune. 
The  mixture  Ls  agitated  with  a  preservative 
binder,  previously  heated  to  300  F.  (about  1 50 "  C. ), 
imtil  the  particles  haxe  absortied  the  binder  into 
their  expanded  pores  to  a  predetermined  pro- 
portion (c.ij..  2.5—— 10°o  '5V  vol.,  measured  cold). 
The  mixture,  when  at  25(t'  F.  (about  120'  C).  is 
exposed  to  a  cooling  effect  to  contract  the  ingre- 
dients, so  that  the  binder  is  entrapped  within  the 
contracted  pores,  completely  filling  them,  and 
the  mass,  while  cooling,  is  gradually  compressed 
to  50  °t,  of  its  contracted  volume.  To  determine 
the  correct  quantity  of  binder,  the  pores  witliin 
and  the  spaces  between  the  woody  particles,  when 
treated,  expanded,  and  graded,  are  measured,  and 
the  result  subtracted  from  100,  giving  the  per- 
centage volume  of  solids  ;  the  latter  figure  is 
subtracted  from  50  and  7 — 10  %  added  to  the 
result.—  J.  F.  B. 

Bxtilding  material ;  Ccmcntitioiis .     Jf.  TJiidiger, 

Hamburg.     Ger.  Pat.  292,104,  Jime  13,  1914. 

A  jnxTTRE  of  magnesia,  magnesium  sulphate, 
kieselguhr.  and  trass,  with  fdling  materials  which 
do  not  putrefy  or  swell,  can  be  used  as  a  cement 
which  sets  to  a  stone-like  material,  resistant  to 
water.  The  product,  even  with  iron  reinforce- 
ment, is  lighter  than  water. — A.  S. 

Bricks  oi  iiniiomi  deep  red  colour;  Production  of 

.  ■  J.  Marz,  Frankfort.     Ger.  Pat.  292. 1S7, 

June  IS,  1914. 

The  moist  bricks,  direct  from  the  press,  are 
aiTanged  in  pairs,  and  pressed  tightly  together, 
with  a  sheet  of  air-tight  paper  between  the  faces 
of  the  bricks.  The  double  bricks  are  dried,  burnt. 
And  then  separated.  By  excluding  air  and  com- 
bustion gases  from  the  face  of  the  luicks  m  this 
way,  a  deep,  uniform  red  colour  is  developed  on  the 
protected  sui-faces  and  extends  to  a  sufficient 
depth  for  practical  purposes. — A.  S. 

Plastic  material  and  composite  accelerating  material 
therefor.  Cementitious  material.  Composite 
strength-accelerating  material.  E.  L.  t'ouweU, 
Upland,  Pa.,  Assignor  to  Aluminate  Patents 
Co..  Philadelphia,  Pa.  V.H.  Pats,  (a)  1,185,773. 
(B)  1.185.774.  and  (c)  1.185,775,  J\me  6,  1916. 
Date  of  appl.,  Nov.  7,  1912. 

<A)  A  HYDRATED  high-calcium  lime  is  mixed  with 
10  to  30«(,  of  natural  cement  which  has  been 
ground  with  5  to  15  "o  of  "  sodiuna  supersulphate 
energismg  material."  (b)  A  rich  hvdrated  lime 
is  mixed  with  10  to  20  °o  of  fused  "calcium 
aluminate    strength    accelerating    material    com- 


prising considerable  silica,"  which  has  been  ground 
with  one-eighth  as  much  sodium  perstdphate 
energising  material,  (c)  A  ilry,  finely  di\ided 
coniposite  material  for  accelerating  the  strength 
and  improving  the  plasticity  and  cementitious 
properties  of  cement  and  plaster,  consists  of  fused 
"  calcium  aluminate  strength-accelerating  material 
includmg  silica  "  wliich  lias  been  ground  with 
about  one-eiglith  as  much  sodiunx  persuli)liate 
energising  material. — A.  B.  S. 

Cement  and  soluble  potassium  compounds  ;   Process 

for  obtaining .      C.    Ellis.    Montclair.    N.J., 

Assignor  to  Ellis-Foster  Co.  U.S.  Pat.  1.180.522, 
June  0,  1910.    Date  of  appl.,  Jan.  20,  1910. 

POTAS.SIUM-BEARIXG  sUicious  material  is  incor- 
porated with  calcareous  material  and  calcium 
chloride  and  fused  at  about  1300' C.  Potassium 
chloride  is  formed,  volatUised.  and  collected. 
The  molten  non-volatile  residue,  after  Ijeing 
sprayed  with  water  and  finely  ground,  is  a  hydraulic 
cement. — A.  B.  S. 

Magnesia;      Manufacture      of      caustic from 

crystalline  magnesite.  Austro- American  Magnesite 
Co.  (Oesterr.-amer.  Magnesitges. ),  Radenthein, 
Austria.  Ger.  Pat.  291.686,  Oct.  3.  1913.  Under 
Int.  Conv.,  Sept.  30,  1913. 

The  magnesite  is  burnt  at  as  low  a  temperature  as 
practicable,  and  the  rate  of  dissociation  of  the 
magnesium  carbonate  is  increased  by  adding 
steam  to  the  atmosphere  in  the  kiln.  In  this  way 
caustic  magnesia  of  high  activity,  suitable  for 
the  production  of  oxychloride  cements  from 
magnesium  chloride  hqubrs,  can  be  obtained  from 
crystalline  magnesite. — ^A.  S. 

Sintered  magnesite  ;    Manufacture  of .      Har- 

burger  Chem.  Werke  Schon  und  Co..  Harburg. 
Ger.  Pat.  291,913,  Oct.  6,  1915.  Addition  to  Cier. 
Pat.  288,262  (this  J..  1916,  180). 
A  iriXTTRE  of  lime,  iron  oxide,  and  alumina,  to 
which  suitable  additions  may  be  made  to  obtain 
a  mixture  containing  2 — 4°o  SiOo.  is  used  to 
decompose  the  niagnesium  chloride  liquor.  The 
mixture  should  contain  1-5 — 5  "^o  FejOj  and 
0-5 — lo°o  AI2O3.  and  such  a  quantity  is  used 
that  the  precipitate  does  not  contain  more  than 
5  %  (calculated  on  the  dry  substance)  of  free 
lime.— A.  S. 

Wood;    Method  of  increasing  the  density  of . 

F.  and  H.  Pfleumer,  Dresden.  Ger.  Pat.  291,945, 
June  26,  1915. 

The  wood  is  subjected  to  pressure  on  all  sides 
whilst  surrounded  by  an  elastic  or  viscous  medium 
(pitch,  asphalt,  resins,  thick  glue  solution,  etc.) 
at  90° — 150°  C.  The  hardness  and  density  of  the 
wood  are  increased,  and  the  treated  wood  will  take 
a  better  polish. — A.  S. 

Wood ;    Process    of    treating  - 


.     L.     Petersen- 
H\-iid,  Kastrup.  Denmark.    U.S.  Pat.  1,186,604, 
June  13,  1916.     Date  of  appl.,  Dec.  30.  1913. 
See  Fr.  Pat.  466,768  of  1913  ;  this  J.,  1914,  965. 

Coating  composition  for  concrete  and  cement.    U.S. 
Pat.   1,179,413.     See  XIIL 


X.— METALS ;     METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Semi-steel ;     The   nature  and   uses  of .     I.    I. 

Howell.        Proc.    Brit.    Foundrymen's    Assoc, 

1914-15,  235—244. 
Steet,,  when  melted  in  a  cupola,  begins  to  take  up 
carbon  at  a  blood-red  heat,  and  continues  to  do  so 
until  there  is  sufficient  present  to  bring  the  melting 
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point  down  to  the  tomporatuiv  of  the  melting  zone. 
The  prepai-ation  of  the  coke  bed  is  importjiut  for 
gtxxl  en{>ohi  woikini:.  am!,  when  visinir  niedium- 
Wfiijht  coke.  :sniall  |iiei-es  shoidd  ho  t'losely  jwekcd, 
the"  steel  lieiiii;  then  eharjred  in  lirst,  in  direct 
contact  with  the  coke,  followinsr  np  with  the  imn. 
The  stet^l  shoidd  l>e  charged  into  the  middle  i>f  the 
cupola,  to  avoid  oxidation  and  also  action  on  the 
liiuu^.  These  points  aftect  considerably  the 
quantity  of  slair.  which  is  formed  in  sireatei- 
qiu-vntity  in  melting  sen\i-steel  than  with  oixlinary 
cast  ii\ins.  The  addition  of  steel  to  cast  iwn  has 
a  tendency  to  increase  the  hardness  of  the  resulting 
metal,  and  in  calculatini;  mixtures  for  the  pro- 
duction of  semi-steel,  the  best  results  are  obtained 
with  :— phosphoms.  0-35  to  0-4o"„  or  lower; 
sidphiir.  0  02.")  to  0  035*>o  :  and  manganese.  1% 
or  higher.  The  silicon  slioidd  be  fi\>m  icio  to 
l-75°c,.  and  fcnxi-manganese  shoidd  be  added  to 
bring  the  manganese  up  to  20  to  2  o"(,.  as  from 
1  to  2  "y  is  lost  in  the  cupola.  Increased  tensile 
strength  can  only  be  obtained  by  addition  of  steel 
to  low-grade  irons:  the  addition  of  steel 
to  stnnig  irons,  whilst  increasing  the  hardness, 
decreases  the  tensile  strength.  .Micriiscopie  exam- 
ination of  a  semi-steel,  that  has  passed  the  point 
of  hardness  giving  the  greatest  strength  whilst 
the  material  is  still  machinable,  showed  the 
cementitc  in  small  and  regular  areas  throughout, 
with  almost  entire  absence  c>f  pearlite.  and  the 
phosplude  eutectic  in  regidar  pools  surrounding 
the  cementite.  Wlien  strength  is  a  secondary 
con.-iideration  and  wearing  properties  under  high 
temperatures  important,  this  stracture  is  most 
desirable. — B.  X. 

Iron  ;  Thermo-electric  measuremenl  oi  the  critical 
IX)ints  of  ■ — ■ — .  G.  K.  Burgess  and  11.  Scott. 
Comptes  rend.,  1910,  163,  30—32. 

The  investigation  was  made  with  very  pure  iron 
(99-908 "o  Fe)  by  a  modification  of  the  thermo- 
electric method  emploved  bv  Boudouard  and 
Le  ChateUer  (this  J..  1001,  20  ;"Rev.  Met.,  1,  131). 
Tlie  A;  and  A,  points  were  clearly  indicated  on 
both  heating  and  cooling  curves,  the  former  at 
768=  C.  and  the  latter  in  the  vicinity  of  880°  C. 
In  the  thermo-electric  method  employed  by 
Benedicks  (this  J.,  1916,  302)  the  A3  point  was 
clearly  defined  at  875"  C.  but  no  indication  of  the 
A.  point  was  obtained. — W.  E.  F.  P. 

Iron-eurhon  diayram  ;  Position  of  martensite  in  the 

.     W.    Broniewski.     Comptes   rend.,    1916, 

162,917—919. 

Comparative  experiments  on  the  E.M.F.  of 
solution  of  annealed  steels  containing  varying 
proportions  of  carbon,  and  of  the  same  steels  after 
quenching  at  900'  ('..  show  that  the  dissolving  of 
the  carbon  in  the  fonn  of  martensite  reduces  the 
free  energy  of  the  ferrite.  and  the  order  of  magnitude 
of  this  diminution  of  free  energy  has  been  calcu- 
lated. Martensite  is  regarded  as  a  soUd  solution 
of  carbon  (or  cementite)  in  n-irim.  as  maintained 
by  Le  Chatelier.  and  the  experimenttvl  results  are 
considered  to  indicate  that  the  temperature  region 
•within  which  it  is  stable  is  lielow  that  of  anneale<l 
steels.  The  limiting  concentration  of  the  solid 
scdution  (less  than  00.) "o  f'  «'*t  the  ordinary 
temperature)  increases  as  the  temper.ature  falls 
and  becomes  rapidly  larger  when  the  temperature 
of  liquid  air  is  apprfiaclied  ;  this  is  .shinni  in  an 
equilibrium  diagram.  The  appearance  of  marten- 
site in  a  stale  of  un.stable  equilibrium,  .is  a  result 
of  quenching,  is  considered  due  to  its  being  the 
form  nearest  to  aiistenite  (see  Ostwald,  Z.  physik. 
a>em.,  1H97,  22,  283).— F.  .SoDX. 

Sleet;  Some  jimiierlics  of  anvcatcd .     T.  ^lat- 

suda.     Sci.  Rep.  Tohoku   Imp.  Univ.,   1910,  5, 
121—120. 

To    detennine   the    effects    of   vai-ying   annealing 


temperatures  on  the  properties  of  cold-drawn 
carbon  steel  (about  0S'\,  C).  wires  20  cm.  long 
and  1-8  mm.  thiik  (about  one-third  the  diameter 
of  the  original  rod)  were  heated  for  1  hnur  al  I'liim 
•17'  to  75.1"  O.  and  tested  when  cold.  The  tensile 
sti-ength  was  practically  constant  up  to  100"  C, 
increase<l  gradually  to  a  maximum  (aliout  5% 
al)ove  the  value  at  ordinary  temperature)  at 
200  c.,  and  then  decreased "  contimiously.  the 
decrease  becoming  much  more  rapid  at  il.'iO"  C. 
As  regards  ti>rsion.  the  general  features  of  the 
change  were  the  rcvei-se  of  those  in  the  tensile 
tests,  the  minimum  value  occurring  at  200°  C. 
The  .solubility  in  1",,  sulphuric  acid  (21  and  48 
hour  tests)  was  practically  constant  up  to  500°  C, 
but  decreased  rapidly  beyond  this  jKunt.  No 
appreciable  change  in  microstnuture  occurred  up 
to  aliout  100  (\  For  electrical  resistance  testes,, 
wires  80  cm.  long  and  0  17  mm.  thick  were  used  ; 
no  jierceptible  ihange  in  resistance  was  found  up 
to  200^  C.,  but  above  this  point  a  gradual  reductioa 
occurred  imtU,  at  100"  C,  a  decrease  of  about  2% 
was  observed  In  the  magnetic  tests  an  external 
field  of  207  gauss  was  applied  ;  magnetis<ition 
began  to  increase  from  lOO'C,  att.Tined  a  maxi- 
mum (an  increase  of  not  more  than  1  '^',,)  at  200'  C, 
and  then  gradually  decreased.  Additional  experi- 
ments to  determine  the  nature  of  the  magnetic 
change  in  the  \icinity  of  200'  C,  indicated  that 
the  increase  in  tensile  and  decrease  in  torsional 
strength  at  this  temperature  is  due  to  the  magnetic 
transformation  of  cementite.- — W.  E.  F.  P. 

Steels;  Transformations  of  special  [alloy] athinh 

temperatures.  K.  Honda,  K.  Tawara,  and  H. 
Takagi.  Sci.  Rep.  Tohoku  Imp.  Univ.,  1916,  6, 
135—151. 

Sis  carbon  and  six  special  steels  were  studied 
magnetically,  thermally,  and  micrographicaUy. 
The  carbon'steels  contained  from  01  to  1-22%  C 
antl  were  tested  at  temperatures  up  to  800°  C. 
The  special  steels,  the  principal  constituents  of 
which  are  shown  in  the  following  table,  were 
tested  at  various  temperatures  up  to  1260°  C. : — 


C 

Si 

Or 

W 

Mo 

V 

Name  of  steel. 

% 

% 

% 

% 

% 

% 

A.  n.s.w 

1-16 

2-«!) 

2-74 

- 

B.    I  Itra  Capital  Siebohra 

(l-«6 

()-(W 

3-43 

16-81 

_ 

0-1 1 

C.    New  Cajiital  Sicbohm 

0-64 

0-0,S 

3-73 

14-06 

__ 

o-u 

D.    Bohler  super  rapid 

0-S2 

11-18 

3-71 

14-63 

0-017 

0-20 

E.    Novo    

0-59 

»■•>.■> 

2-86 

18-81 

_ 

F.    Becker  Diamond    . . . 

1-05 

0-18 

3-17 

— 

^ 

For  all  the  carbon  steels  the  magnetic  transfonna- 
tion  of  plain  cementite  was  observed  at  about 
200'  C.  both  on  heating  and  cooling.  By  the 
eutectic  transformation  the  magnetisation  was 
changed  abruptly,  the  amount  increasing  with  the 
quantity  of  eutectic.  The  eutectic  point  for  heat- 
ing was  30°  to  80°  higher  than  for  cooling,  and 
considerable  heat  was  evolved  or  absorbed  by  the 
transformation.  In  the  heating  curves  for  steels 
A.  B,  and  ('.  only  two  peaks  occurred  in  the  whole 
range  of  temperature  up  to  900°  C,  the  first  being 
due  to  the  magnetic  or  A  2  and  the  second  to  the 
A3  transformation  ;  the  positions  of  these  peaks 
were  independent  of  the  maximum  temperature 
to  which  the  steels  were  previously  heated.  In 
the  cooling  curves  for  the  same  steels,  the  tem- 
perature of  the  beginning  of  the  magnetic  trans- 
formation was  practically  the  same  as  that  of  ita 
ending  in  the  heating  curves,  but  the  A3  trans- 
formation was  displaced  towards  a  lower  tem- 
perature, coinciding  with  the  magnetic  trans- 
formation in  steel  B  but  occurring  slightly  above 
the  critical  point  in  steels  A  and  C.  In  the  heating 
curves  of  steels  D  and  E  there  were  oidy  two 
peaks,    corresponding   to    the   Aj   and    Aj   trans- 
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fomwtions,  the  positions  of  which  were  independent 
of  the  maxinuini  temijcratures  previou.'ily  attained. 
In  the  eoolini^  curves,  tlie  critical  point  lemained 
ahnost  unaltered  but  the  Ao  and  A3  trans- 
formations were  coincident.  Wlien  tlie.se  steels 
were  cooled  from  1000' C.  or  al>ove.  the  trans- 
forni.ition  was  displaced  to  a  much  lower  tem- 
perature (about  400^  C).  Both  on  heating  and 
coolintr,  steel  F  gave  the  magnetic  transformation 
of  phun  cementite  at  aI)Out  200"  C.  in  addition 
to  a  conspicuous  heat  phenomenon  characteristic 
ot  the  eutectic  transtonnation.  The  existence  of 
tlie  latter  was  also  shown  liy  the  magnetic  experi- 
ments, the  critical  tanperature  being  practically 
the  same  on  heating  and  cooling.  The  conclusions 
drawn  from  the  magnetic  and  thermal  examina- 
tions were  in  all  eases  confirmed  l)y  the  micro- 
sti'uctures  of  the  sxiecimens. — \V.  E.  F.  P. 

Coke  as  a  reducing  oi/cnt  ii)  ihc  electric  stnelting 
furnace.  R.  C.  Gi-osrow.  Met.  and  Chem.  Eng., 
lOUi.  14,  Oni— 694. 

The  autliLir  describes  attempts  to  smelt  iron  and 
manganese  ores  \^ith  colce  in  a  three-phase  furnace 
%vith  four  electrodes  in  a  straight  line.  A  large 
pi-oportion  of  lime  had  to  be  used  to  eliminate 
a.  liigh  content  of  sulphur  in  the  coke.  The 
furnace  gave  incessant  trouble  with  crusts,  hang- 
ups, broken  electi-odes,  cold  bottom,  etc.,  although 
it  had  previously  given  good  results  when  charcoal 
was  used  as  the  reducing  agent.  One  important 
difference  between  coke  and  charcoal  is  that 
coke  occupies  only  about  one-third  of  the  volume 
ot  the  equivalent  amount  ot  charcoal.  The 
volume  of  conducting  material  is  thvis  reduced 
and  tlie  resistance  of'the  chaige  increased.  The 
controlling  factor  however  in  the  action  of  coke 
is  that  the  carbon  is  in  the  form  of  a  dense  hard 
structure  in  the  mass  forming  the  walls  ot  the  cell 
structm'e.  This  fonu  of  carbon  is  very  resistant 
to  oxidation,  and  also,  at  the  temijerature  of  the 
arc,  gives  rise  t<5  infusible  carbides.  This  forma- 
tion of  carbides  appeai-s  to  be  the  principal 
objection  to  the  use  of  coke  in  the  electric  smelting 
furnace.  To  it  are  due  the  "  sowing  "  in  the 
fiu-nace,  and  the  formation  of  accretions.  \^"ith 
all  theu-  attendant  e-\-ils.  This  trouljle  should  be 
largely  ehminat«d  however  where  a  nearly  neutral 
or  acid  slag  is  used  :  bridging  and  ''  sowing  " 
are  mucli  less  marked  in  a  low,  stackless.  tj'pe  of 
furnace,  than  in  the  shaft  and  stack  type. — T.  St. 

Electric  arc  furnace  for  melting  and  refining  steel  ; 

Some  faults  of  the  small .    W.  JI.  McKnight. 

Min.  and  Eug.  World.  1916,  44,  9.55—956. 
Losses  may  be  caused  by  improper  electrical 
conditions  and  by  fault}'  design  ot  the  tiu'uaces. 
The  chemical  conditions  may  be  improved  by 
employing  a  better  refractory  lining,  producing 
an  electrode  that  does  not  waste  in  heating  the 
bath,  and  Ijy  utilising  the  waste  gases.  A  basic 
lining  of  magnesite  is  recommended,  either  in  the 
form  of  Ijricks  contoi'ining  to  the  shape  of  the 
shell  and  embedded  in  a  basic  paste  or  coal-tar 
binder,  or,  preferably,  the  mass  ot  magnesite  is 
rammed  into  the  shell.  Graphite  electrodes  are 
preferable  to  carbon  ones,  as  they  have  a  greater 
carrj-ing  capacity,  and  may  consequently  be 
smaller  in  diameter,  and  otter  less  surface  for 
radiation  ot  heat  and  oxidation. — B.  X. 

Heat  treatment  of  steel  in  coal  gas.  C.  M.  Walter. 
Midland  Junior  Gas  Assoc.  June  24,  1916. 
J.  Gas  Lighting  1916,  134,  691. 

EsPERUiENTS  on  the .  case-hardening  ot  steel 
showed  that  by  using  town's  gas  alone  as  a  car- 
burising  agent  very  little  carbon  was  absorbed 
by  the  steel,  Ijut  it  about  10  °o  by  vol.  of  ammonia 
was  added  to  the  gas  very  satisfactory  results 
were    obtained.     One    advantage    of    using    gas 


was  that  the  quenching  and  re-heating  could  be 
carried  out  in  an  atmosphere  of  gas  and  so  surface 
decarburisation  ^\-as  avoided. — W.  H.  C. 
Carbon  in  iron  and  iron  alloys  ;   Determinalion  of 

total .    F.  Heinrich  and  K.  Boger.    Ferrum, 

1916,  13,  81—84.  Z.  angew.  Chem.,  1916,  29  , 
Ref.,  287. 
For  the  determination  of  carbon  in  iiyan  by 
direct  combustion  in  oxygen,  an  addition  of 
ahimiiiium,  ahiniina,  and  lead  peroxide  is  recom- 
mended. The  ahmunium  facilitates  the  com- 
bustion owing  to  its  high  heat  of  oxidation,  and  the 
oxides  accelerate  the  reaction,  decompose  car- 
bides, and  form  a  fusible  slag.  From  0-2  to  00 
grm.  of  the  sample  is  intimately  mixed  with 
about  2  grms.  of  a  mixture  of  equal  ijarts  of 
aluminium  powder,  ahmiina,  and  lead  ijei-oxide, 
which  has  been  dried  at  300'  C.  Fivm  07  to 
0-9  grm.  of  lead  peroxide  is  then  added,  according 
to  the  carbon  content  of  the  sample,  aiid  the 
mixture  is  placed  in  a  lioat,  heated  to  700' — 800°  C. 
in  a  Hera-US  electric  tiu-nace,  and  then  burnt  in  a 
current  of  purified  oxygen.  Combustion  is  com- 
plete in  5 — 6  minutes,  and  the  carbon  dioxide 
formed  is  absorbed  by  soda-Ume. — A.  S. 

Iron  ;  New  method  of  deiermining  the  gases  in_ . 

P.  Goerens  and  J.  Paquet.  Ferrum.  1915,  12, 
57—73.  Rev.  Met.,  1915.  12,  Ext.,  402 — 404. 
TiTE  method  consists  in  melting  3  gnns.  of  the 
sample  in  an  electric  resistance  tumace  in  a 
magnesia  crucible  ^vith  3  grms.  each  of  tin  and 
antimony,  and  detei-mining  the  gases  evolved  in 
an  Oi'sat  apparatus  in  wliich  communication  of 
the  absorbent  solutions  with  the  outside  air  is 
prevented  by  mercurj'.  Low-carbon  steels  produced 
in  an  electric  furnace  gave  the  smallest  ciuantities 
of  gas,  a  well  deoxidised  metal  giving  only  10  to 
15  c.c.  per  100  grms.  Thomas  and  Martin  steels 
gave  from  22  to"'7S  c.c.  per  100  gi-ms.  The  limits 
found  for  the  different  gases  were  : — carbon 
dioxide  0  0020  to  0-0200.  carbon  monoxide  00015 
to  01000,  hydrogen  0  0002  to  00047.  and  nitrogen 
(I1V  difference)  0  to  00141  "o  ^^Y  weight.  Refined 
Tliomas  steel  contains  a  smaller  amount  of  gas 
tlian  finished  :Martin  steel.  The  authors  also  give 
the  results  ot  tests  made  at  different  stages  in  the 
manufacture  of  steels. — T.  St. 

H. 


Sodimn  bisulphate  ;    Pickling  [steel]  nHh  — 

Le  ChateUer  and  B.  Bogitch.  Rev.  Met.,  1915, 
12,  949—960. 
The  authors  have  worked  out  the  following 
procedure  for  utihsing  nitre  cake  as  a  substitute 
for  sulphuric  acid  in  steel  pickling  baths.  The 
fii-st  solution  is  made  to  contain  25  grms.  of  sodiiun 
bisulphate  per  100  c.c.  and  is  used  at  80°  C.  until 
half  the  sulphuric  acid  has  l)een  consimied  ;  12o 
grms.  of  bisulphate  is  then  added  and  again 
half  the  acid  is  consumed  ;  12-5  grms.  ot  bisidphate 
is  again  added,  and  the  bath  used  a  thu-d  time. 
The  acid  Uquid  thus  chai-ged  with  ferrous  sulphate 
and  on  the  point  of  cry.staUismg  is  then  discarded. 
Alternativelv  the  bath  may  be  cooled  to  25°  C., 
after  adding  a  third  lot  of  bisulphate,  when  the 
double  sodium  and  iron  salt  which  crystaUises  is 
separated,  the  liquor  reheated  to  80°  C,  and  the 
volume  made  up  mth  added  water.  To  ensm-e  that 
none  is  wasted,  it  is  best  to  add  the  bisulphate 
dissolved  in  half  its  weight  of  boding  water.  It 
is  necessary  to  control  the  acidity  of  the  I>ath  by 
actual  tests  to  avoid  loss  of  bisulphate.  on  the  one 
hand,  and  imdue  impoverishment  of  the  bath, 
on  the  other.— T.  St. 

Ammonium     molybdate ;       Recoiery     of- — from 

filtrates   in   the   dcicmnnaiion   of  j)hos2)norus   tn 

steel  and  iron.    R.  Friedrich.    Chem.-Zeit.,  191b, 

40,  560 — 561. 

The  filtrates  from  ammonium  phosphomolybdate 
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precipitates  are  treated  with  sodium  phosphate 
solution,  tlie  yellow  precipitate  formed  is  eol- 
lectetl,  washed  with  water  eontaiidiig  sodium 
sulphate,  and  then  driinl  iu  air ;  500  jrrnis.  of 
the  dritnl  precipitate  is  dissolved  in  amiuoma, 
30  grms.  of  ammonium  cldoride  and  00  trrnis.  of 
ma^nesivim  chloride  added,  the  ammonium  mag- 
nesium phosjihate  separated  by  filtration,  and  the 
filtrate  tre.ited  with  concentrated  hy<lrochloric 
acid,  a  few  drops  of  hydrojren  peroxide  liaving 
been  added  previously  if  the  solution  has  a  greenish 
colour.  An  excess  of  hydrocldoric  acid  should  be 
avoided.  The  precipitated  molybdic  acid  is 
collected,  washed  with  water,  dissolved  in  hot 
ammonia,  and  the  ammonium  molybdate  allowed 
to  crystallise.  The  mother  liquor  from  these 
cr>-stals  is  added  to  the  next  batch  of  molybdic 
acid  filtrjxtes  to  be  treated  ;  the  liquor  from  the 
hydrochloric  acid  precipitation  of  the  molybdic 
acid  mav  also  be  saved  for  subsequent  treat- 
ment.— VV.  P.  S. 


Gold;   Flotation  oj flour ■ 


.    R.  \V.  Smith.    Eng. 
and  -Min:  J.,  1910,  102,  2-5—27. 

Ax  ore  containing  Au  0-3  oz.,  As  2-o  oz.  per  ton, 
Pb  5.  Zn  8-5,  Fe  3-5.  and  Cu  0-5%,  could  not  be 
treated  with  economic  success  by  gravitation 
concentration,  but  was  successfully  dealt  with  by 
floating  the  shmes  and  treating  the  coarse  portion 
by  gravity  and  electrostatic  separation.  The 
froth  concentrates,  obtained  without  the  use  of 
acids  or  heat,  were  washed  with  water  to  a  Wilfley 
table  which  effected  a  perfect  separation  of  the 
relatively  coarse  lca<l  and  zinc.  The  gold,  which 
was  in  an  extremely  fine  state  of  division,  appeared 
very  largely  in  the  first  riflles  of  the  table,  the 
saving  of  gold  amounting  to  about  85  %. — T.  St. 


Silver  ;    Distribution   of  - 


•  heliceen  metallic  lead 


and  litharge-containing  slags.  B.  Dudlev,  jun. 
Met.  and  Chem.  Eng.,  1916,  14,  638—041, 
69.5—701. 

Ix  the  as.say  of  gold  and  silver  ores  where  the 
precious  metals  are  concentrated  in  a  button  of 
lead,  loss  may  arise  due  to  the  solvent  action  of 
the  slag  for  the  gold  or  silver.  The  ebullition 
catised  by  the  escape  of  gases  formed  in  the  reaction, 
and  the  convection  currents  set  up  in  the  molten 
slag,  tend  to  produce  the  conditions  necessary  for 
each  of  the  two  immiscible  solvents,  lead  and 
slag,  to  exercise  fully  its  solvent  action,  and  for 
equiUbrium  to  become  estabUshed.  Experiments 
made  by  the  author  showed  that  with  slags  con- 
sisting of  PbO,  XajO,  Sit) J,  and  BjO„,  such  an 
equihbrium  may  be  established  between  the 
slag  and  lead  with  respect  to  silver,  the  total 
amount  of  silver  retained  by  the  slag  being  pro- 
portional to  the  weight  of  the  slag  under  a  given 
set  of  conditions.  The  concentration  of  silver 
in  the  slag  increases  with  increasing  temperature, 
other  conditions  being  t-onstant.  The  rate  of 
increa.se  c4.  the  silver  concentrate  is  somewhat 
greater  than  the  rate  of  the  temperature  increase. 
At  con-stant  temperature  the  concentration  of 
silver  in  the  slag  varies  directly  with  its  concentra- 
tion in  the  alloy  with  which  the  slag  is  in  contact. 
For  small  concentrations  of  silver  in  the  metal, 
the  concentration  in  the  slag  is  proportional  to  the 
weight  percentage  of  the  silver  in  the  alloy.  With 
richer  silver-lead  alloys  the  silver  concentration  in 
the  slag  is  prfjportional  to  the  molecular  percentage 
of  .silver  in  the  metal.  Litharge  is  Uie  mo.st 
active  of  the  slag-forming  constituents  in  dissolving 
and  retaining  silver,  the  amo\mt  retained  by  the 
slag  being  directly,  proportional,  other  conditions 
beiiig  constant,  to  the  m^ilecular  concentration 
of  litharge  in  the  slag,  and  independent  of  the 
silicate  degree,  or  oxygen  ratio  of  the  slag.  From 
the  results  obtained  with  slags  tlie  author  has 
calculated    the    equilibrium     concentration-ratios 


■  of  silver  in  silver-lead  alloys  and  pure  lithai^e  at 
various  temperatures.  With  reganl  to  the  reten- 
tion of  silver  by  litharge  during  cupellation, 
however  it  is  pointed  out  that  owing  to  oxidation 
of  silver,  the  litharge  pwduced  may  contain  muoli 
more  dissolved  siher  than  corresponds  to  equi- 
hbrium  conditions. — T.  St. 

i 
Zinc    distillation    proccxs ;      The    Uoilshcim-Ucnii/ 
continuous .   M.  Liebig,   Metall  u,  Erz,  1916, 

13,  143 — 150.    Met.  and    Chem.    Eng..    1916, 

14,  025—029. 

i  CoNTiNfOfs  reduction  is  obtained  by  feeding  the 
preheated  charge  of  ore  into  the  top  of  a  vertical 
retort,  and  dischai'ging  the  cooled  residue  mi'clianic- 
ally  fixim  the  bottom  of  a  cast  ir<in  cooling  chamber. 
The  retort  is  open,  top  and  bottom.  Init  is  sealed 
from  the  atmosphere  by  the  cliai-ge  and  ashes. 
The  clay  condenser  is  arranged  perpendicularly 
to  the  retort  in  a  niche  suitably  heated,  the  front 

'   end    being   connected    to    a    tvibe   leading    to   the 

I  •"  prolong  "  catching  the  zinc  dust,  and  the 
escaping  carbon  nionoxide  is  burnt  to  ascertain 
if  uncondensed  zinc  is  present,  the  gases  being 
passed    into    the    main    chimney.     The    furnaces 

I  are  heated  by  gaseous  fuel  on  tlie  regenerative 
principle,  and  require  little  attention  lieyond 
superintendence  of  the  machinery,  and  tapping 
of  the  zinc  once  in  24  hours.  Zinc,  of  980  to 
99  "o  purity,  is  obtained  and  is  fairly  free  from 

I  lead.  .Several  advantages,  over  tlie  Rhenish 
smelting  system,  are  claimed  for  the  process, 
including  the  reduction,  by  40  "o,  of  the  labour 
required,  the  lessened  consumption  of  refractory 
niaterials  in  naufHes  and  condensers,  equal  to 
about  45%,  and  a  saxing  in  tools,  machine  work, 
heating  coal  and  general  costs,  but  against  these 
economies  there  must  be  set  the  greater  use  of 
power  for  driving  the  discharging  machinery, 
pumping  cooling  water,  etc.  The  net  result  is 
stated  to  be.  in  the  production  of  15.700  metric 
tons,  a  saving  of  M. 407,000  (about  £20.000). 
There  are  also  the  advantages  of  increased  extrac- 
tion, sm.aller  mechanical  losses  of  ore  and  metal, 
the  furnaces  ha\e  much  less  dead  space,  are  easier 
to  regulate  and  superintend,  and  the  furnace  room 
is  free  from  fumes.  The  costs  of  installation  of 
both  systems,  without  the  discharging  machinery, 
are  stated  to  ))eal)out  the  same,  though  the  wearand 
tear  on  the  parts  of  the  machinery  are  so  small 
that  their  ultimate  co.st  is  neghgilile. — B.  N. 

Sherardising  process.     O.    W.    Storev.     3Iet.   and 
Chem.    Eng.,    1916,    14,   683-^691. 

The  finely  di\-ided  zinc  used  for  the  sherardising 
process  is  usually  "  Idue  dust."  a  zinc  dust  of 
extreme  fineness  in  which  each  metallii-  zinc 
particle  is  covered  with  a  film  of  oxide  ;  a  granular 
zinc-ii-on  alloy  of  the  composition  FeZnu  is  used 
to  a  limited  extent.  The  coating  formed  consists 
of  definite  layers  of  iron-zinc  compound.s.  and  its 
structure  depends  on  the  tijnc,  temperature,  and 
concentratiim  of  the  zinc  dust,  employed  in  the 
operation.  Witli  a  zinc  d\i.st  low  in  metallic  zinc 
a  high  temperattire  is  necessary  and  alloys  high 
in  iron  will  be  foiTued  on  the  siirtace  ;  with  a  rich 
zinc  dust  and  a  low  temperature  the  alloy  formed 
will  be  high  in  zinc  and  may  have  some  free  zinn 
on  the  exterior,  though  this  layer  of  zinc  will  be 
thin.  The  author  discusses  the  varions  theories 
which  have  been  advanced  to  explain  the  slierard- 
ising  pi-oce.ss  and  concludes  that  it  is  primipally 
a  contact  action  made  po.ssible  by  the  formation 
of  intermetallic  compounds.  It  is  oidy  at  t<-m- 
jieratures  near  the  melting  point  of  zinc  that  the 
vapour  tension  is  high  enough  for  the  vapour  to 
enter  apprecialdy  into  the  reaction.  The  action 
of  FeZn,o  in  sherardising  is  not  fully  known,  but 
there  are  indications  that  the  compoimd  is  de- 
posited as  such  on  the  iron.     Sherardised  coatings 
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may  contain  ivom  9  to  .Wi  of  iron  ;  those  hiu'li  in 
iron  (over  l.'>"o)  'Hf  liable  to  become  coated  witli 
red  iron  o.\ide  on  exposure.  The  best  coatings 
turn  (Jeep  jrrey.  and  finally  black,  due  to  the 
formation  of  matjrnctic  ii-on  oxide.  Coatinsjs  niay 
pive  poor  result.s  from  beinj;  too  porous,  and  should 
have  a  specific  jiravity  of  at  least  (i-7.j.  .\  zinc 
dust  havini;  a  high  metallic  content  gives  the  best 
(Oatini;,  and  sherardising  should  be  carried  out 
•t  the  lowest  temiieratiue  eionomically  possible, 
to  secure  a  low  iron  content  in  the  coating.  The 
zinc  dust  should  l)e  frequently  tested  as  to  the 
metallic  content  and  sh<nild  be  kept  free  from 
iron.  The  Preece  test  with  copper  sulphate  gives 
excellent  results  for  daily  furnace-control  tests. 

— T.  St. 

Copper  production  of  the  United  States.     Board  of 
Trade  J.,  July  (i,  1916. 

The  United  States  Geological  Survey  reports  that 
the  production  of  electrolytic.  Lake,  casting,  and 
pig  copper  from  prinmry  sources,- and  the  produc- 
tion of  secondary  copper  oy  the  regular  refining 
plants  in  191-1  and  1915,  was  as  follows  : — 


1014.                                    1915. 

Domestic.       Foreign.       Domestic,    j    Foreign. 

Primnril. 
r.lfctrolytic    . 

Lake   

Cisting  

I'ig 

lb.                  lb. 

991.:>73.073  323,358,205 

158.009,748           — 

21,506,:i25         — 

39,334,043         — 

ib.          1         lb. 

1,114,34.5,342  246,498,925 

236,757.062          — 

21,555.129          — 

15,047,990          — 

Total  primary 

Saoitdarii. 
Electrolytic    . 

Lasting  

1,210,423, 189  323,358.205 

1,533,781,394 

27.702.928 
4,224,052 

1,387,705,523  246,498,925 

1,634,204,448 

38.156,789 
21,417,901 

Total 

secondary 

■    31,926,980 

59,574,690 

Total  output  . 

1,565,708,374 

1,693,779,138 

The  apparent  consumption  of  refined  new 
lopper  in  the  United  .States  in  191.5  was  about 
1.013,000.0001b.  lul9Uitwasabout620.11o..3731b. 

Copper  ;  Britttencss  of  annealed .    W.  E.  Ruder. 

J.   Frankhn   Inst.,    1916,   181,   8.59. 

The  brittleness  which  occurs  on  heating  copper 
and  frequently  ascribed  to  "  burning  "  is  due  to 
(leoxidation.  With  commercial  copper  lirittleness 
first  appear-s  at  100'  C.  in  dry  hydrogen,  at  600"  C. 
in  wet  hydrogen,  at  800^ — 850=  C.  m  carbon 
monoxide,  and  at  700°  C.  in  steam.  Copper 
previously  deoxidised  by  boron  remains  un- 
affected at  all  temperatures  in  a  reducing  atmo- 
sphere. The  lirittleuess  is  attriliuted  "to  the 
iiirmation  of  a  weak,  spongy  mass  Ijy  the  reduction 
"f  cuprous  oxide  around  the  copper  grains. — A.B.  S. 

Copper-zinc  mid  copper-tin  alloys  ;  Structure  of  - 


W.  Broniewski.     Rev.  iWt.,  1915,  12,  961—989" 

The  author  has  made  a  resum^  of  the  restdts 
pbtained  l»y  various  investigators  in  studj-ing  the 
'iifferent  properties  of  the  copper-zinc  and  copper- 
tin  series  of  aUoys,  and  concludes  that  the  evidence 
indicates  the  existence  of  the  compounds  CuZn, 
(uZn,,  CiiZnj.  and  CuiSn.  Cu^Sn.  CuSn.  The 
S">lid  solutions  obtained  in  the  copper-zinc  series 
are  classified  as  follows  : — a,  sohd  solution  of 
CuZn  in  copper  ;  S.  solid  solutions  round  about 
CuZn :  y,  sohd  solutions  round  about  (?uZu,,  ; 
f.  sohd  solution  of  CuZn,  in  the  modification  of 
CuZn,  stable  at  hieh  temperatures ;  e.  solid 
solutions  round  about  the  modification  of  CuZn^ 


stable  at  low  temperatures  ;  ti,  solid  solution  of 
CuZuj  in  zitic.  Those  contained  in  the  copper-tin 
series  are  cla.ssifted  as  follows  : — a.  .solid  solution 
of  CujSn  in  copper  ;  /J,  solid  solution  of  copper  in 
the  modification  of  CujSn  stalile  at  high  tem- 
peratures ;  7,  solid  solution  of  CujSn  in  the 
inoditication  of  Cu,8n  stalile  at  high  temjieratures  ; 
I,  solid  .solutions  (very  restricted)  round  aliout  the 
modification  of  CUj.Sn  stable  at  low  temperatures  ; 
»j,  solid  solutions  of  CuSn  in  Cu^Sn  ;  H,  sohd 
solutions  of  CujSn  in  Cu.Sn. — T.  .St. 

Copper  and  tin;  Transformations  in  alloys  of 

in  the  solid  slate.  M.  P.  Slavinsky.  Rev.  Soc. 
russe  de  M6tal.,  1913,  1,  548—563.  Rev.  >Kt., 
1915,  12,  Ext.,  405 — 109. 

Copper-tin  alloys  with  57  to  77  %  Cii  were  cast  in 
sand  and  cooled  slowly.  Observations  on  the 
transformations  taking  place  in  the  sohd  state 
during  heating  and  cooling  were  then  made  by  the 
differential  method.  A  diagram  showing  the 
residts  obtained  is  given.  There  is  a  marked 
discontinuity  in  the  series  at  the  composition 
CuiSn.  The  aUoy  of  tlus  composition  is  con- 
sidered to  be  a  true  compound,  .and  to  undergo 
an  aUotropic  transformation  at  601°  C.  The 
alloys  richer  in  copper  give  a  variable  arrest  and 
also  a  constant  arrest  (497=  C).  The  first  is  con- 
sidered to  be  due  to  the  decompo.s)tion  of  the  sohd 
solutions,  induced  by  the  CujSn  transformation  ; 
as  regards  the  second  point,  after  the  separation 
of  excess  of  Cu^vSn.  the  final  crystallisation  consists 
of  the  simultaneous  deposition  of  the  saturated 
a  solid  solution  and  of  Cuj.Sn.  In  the  alloys  poorer 
in  copper  than  CujSn  there  is  a  separation  first  of 
Cuj.Sn  and  afterwards  of  CujSn.  The  alloy  corre- 
sponding to  Cu^Sn  has  a  single  arrest  at  080°  C, 
considered  to  indicate  the  complete  tran.sformation 
of  CuaSn  to  Cu^Sn  and  Sn. — T.  St. 

Tin  ores  ;  Chemical  assay  of .     A.  51.  Matheson. 

Proc.  AiLstral.  Instit.  Min.  Eng.,  1910.  Xo.21, 1—7. 

The  percentage  of  tin  in  the  battery  pulp  and 
primary  and  secondary  tailings  from  a  highly 
pjTitic  tin-stone  was  determined  by  vanning 
(after  digestion  ^\ith  acid)  and  fusion  with  cyanide, 
and  also  by  the  Pearce-Low  wet  method  (treat- 
ment with  aqua  recjia.  fusion  with  sodium  hydr- 
oxide, reduction  with  nickel  and  hydrochloiic 
acid,  and  titration  with  iodine  solution).  With 
the  battery  pulp,  the  average  results  by  vanning 
were  about  50  °'o  below  those  found  by  the  chemical 
assay.  Vanning  the  primary  tailings  gave  a 
recovery  of  about  14-5 °o!  hut  when  10  grm. 
(instead  of  100  grm.)  samples  were  taken.  50 "o  of 
the  tin  content  was  recovered.  With  the  secondary 
taihiigs.  vanning  gave  33  "„  of  the  tin  value  as 
shown  by  the  wet  assay,  but  50  °o  when  10  grm. 
portions  were  used.  In  addition  to  being  quick, 
the  vanning  method  is  valuable  because  it  gives 
results  which  correspond  roughly  to  those  oljtained 
in  actual  milling  practice.  Vanning  for  15  mins. 
without  acid  treatment  and  in  dirty  water,  showed 
that  a  slime  table  might  be  expected  to  save  about 
40  °o  of  the  tin  content  of  the  primary  ladings 
and  about  48  %  of  that  of  the  secondary  taihngs. 
A  Cornisli  round  table  actually  operating  on  the 
latter  made  an  average  sa\-ing  of  50  °u.  The  wet 
assav  niethod  has  not  been  found  to  give  too  high 
results.  The  substitution  of  iron  (horseshoe) 
nails  for  nickel  in  the  reduction  works  well  pro- 
vided that  two  nails  only  are  used. — E.  H.  T. 

Lead  [sulphide]  ;  Beaciions  during  roasting  of . 

W.  Reinders.  Z.  aiiors.  Chem..  1915.  93,  213 — 
231.  Chem.-Zeit.,  1916,  40,  Rep.,  196. 
The  roasting  process  consists  of  first  incom- 
pletelv  roasting  lead  sulphide,  and  then  heating 
the  product  with  further  amounts  of  sulphide 
without  admission  of  air,  but  with  removal  of  the 
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sulphur  dioxide  foimwl.  until  all  the  sulphur 
has  heen  removed  aud  the  lead  has  separated. 
la  this  process,  the  le.'id  sulphate  first  tormeil  does 
not  react  with  svdphiile  to  pi-odxue  leail  and 
sulphur  dioxide  directly,  nor  are  these  pi-oducts 
olitained  l>y  the  interaction  of  lead  sulphide  and 
lead  monoxide,  hut  there  are  fornied  in  suci-ession 
the  hasic  sulphates.  (I'hOPl.SOj.  (IM.O.PliSO,. 
<PhO),l'I.JS04.  and  finally.  IM.O.  hvad  sulphide 
and  lead  monoxide  are  not  stal)le  together.  luit 
gix  e  lead  and  luvsio  sulphate.  Lead  reacts  with 
norm.al  lead  sidphate  with  the  formation  of  svd- 
phide.  hvit  this  reaction  does  not  take  place  with 
lM\sie  sulphates.  The  pairs  of  phases  Pli.s  +PhS04. 
PbS  +  (in.O)PbyO,.  .ind  Pl.+(Pl>(,))Pl.SO,.  ac 
stable,  aud  give  mouovariant  equilil>ria.  when 
he.ateil  in  closed  tubes  ;  only  when  the  sulphur 
dioxiile  is  witlulrawn  does  the  separation  of  the 
lead  proceed.  Pressure  and  temperature  measure- 
ments have  given,  for  the  complete  reaction, 
the  eqviation  PbS -i-PbSO,  =2Pb -f  280,— 99.54:; 
cals.  The  value  calculated  from  the  heats  of 
formation  is  Ori.230  cals.  The  separated  lead 
retains  a  certain  amount  of  lead  sulphide  in  solid 
solution. — ^T.  St. 


[Ore]  flotation  oils  ;   Froths  formed  by 


W.  A. 


MueUer.    Eug.  and  .Aliu.  J.,  1910,  102,  31—35. 

The  froth  produced  by  any  given  oil  differs  vrith 
the  machine  in  which  it  is  made.      It  is  extremeh- 
important  that  the  oil  shall  l)e  well  mixed  with  the 
pulp  before  flotation  is  attempted,  the  l>est  way 
being  to  add  the  oils  in  the  mills  during  grinding. 
When    not    thorouglUy    mixed,    the    oils "  preveiit 
rather   than  produce   froth,   and   for  this   reason 
extraneous  oils  such  as  cup  greases  an<l  lubricating 
oils  cause  trouhle  in  the  Hotation  machines.     Pine 
oil.   as  a  general  rule,   is   a   rather  poor  mineral 
collector  tnit  a  good  frothing    agent  ;    it  is,  how- 
ever,  a   good  mineral  collector   on  ores   carrjiug 
chalcocite  and  on  some  vAiv.  ores  ;    its  action  as  a 
mineral  collector   ::an   often  lie  increased    by  the 
addition  of  acid,  and  sometimes  by  the  addition 
of   caustic   alkali  ;     the   froth  is   brittle,   and  the 
bubbles  profhiced  are  small.     Coal  tur  Is  a  poor 
frothing  agent  but  a  good  mineral  collector,  and  is 
seldom  used  without  mixing  with  pine  oil  or  other 
frothing  agent  ;    it  works  well  with  many  different 
minerals;     it   is    diBicvdt   to   mix   with    the   pulp, 
and,   in  general,   requires  grinding ;    the   bubbles 
are   brittle.      Coal-tar  creosote  is   used   chiefly   to 
dilute  the  cheaper  coal-tar  oil.  and  for  this  purpose 
is  very  good  ;    it  is  easy  to  mix  ;    anil  works  best 
on    copper-bearing    ores.     The    bubldes    are    very 
tough  and  tend  to  be  rather  large.     Wood  creosote 
resembles  coal-tar  creosote  in  some  characteristics  ; 
it  works  best  on  zinc  ores,  and  is  often  used  to 
dilute   coal   tar  in   the   treatment   of   these   ores. 
The  buljbles  are  even  tougher  than  those   yielded 
by    coal-tar    creosote.     Cresol    Ls    used    in"  small 
proportions  in  mixtures  with  coal  tar.     Fuel-oil. 
jiiiie-lar    oil.    oleic    acid,    and    eucalyptus    oil    are 
often  used  in  mixtures.     The  best  mixture  can  onlv 
be  determined   by   trial,   preferably'  on  the  large 
scale.      In  general,  the  best  froth  is  one  in  which 
the  bubbles  are  of  medium  size  and  rather  tough. 

— T.  St. 

[Ore]  foMion  ;    Use  of  oils  in .    II.  A.  ifegraw. 

Kng.    and    Min.    .!.,    191(5,    102,    50— 5U. 

The  functions  of  a  flotation  oil  are  to  reduce 
the  surface  tension  of  the  liquid  so  that  a  more 
permanent  gas  bubble  may  be  formed,  and  to  oil 
the  mineral  particles  prefereidially.  The  oils 
used  may  be  divided  into  two  "groups: — (1) 
those  which  serve  to  make  fi-othing  possible  by 
reducing  the  surface  ten.^ion  of  water,  and  (2) 
tho.'^e  w.'dch  provide  a  non-wet  film  on  the  surface 
of  the  mineral  particle.  The  best  mixtures  of  oils 
to    accomplish    these   results   can   only    be   deter- 


mined by  trial  in  each  special  case,  Tlie  author 
describes  investigations  made  to  ascertain  the 
best  n\ixlures  of  oils  tor  certain  ores,  and  gives 
examples  of  actual  practice, — T.  St. 

Mercury  ores  in  California  ;   Concenlration  of . 

F.  namilton.  Min.  and  Eng.  World,  1910,  44,997. 
Fui.VBLE  ores,  in  which  the  cinnabar  is  distincth 
crystalline,   have  given  a  liigh   extraction   (abo\ 
90  "o)  by  water  concent  r.at ion  on  tables.     Crushing 
by  iwlls  proihices  a  minimmn  of  slimes,  but  it  thai 
pidp     contains    a     cinnabar     slime,     either    trom| 
"  paint  '"  ores  or  through  (u\o  crushing  to  release 
the    sulphide,    the    extraction    by    tables    is   lou . 
In  such  cases  it  niay  be  improved  by  classificatioi 
aud  treating  the  dilTercut  sizes  on  separate  tab],  . 
Tlie  sliineil  ciunaliar  may  be  recovered  by  (lotu  , 
tion,  and  a  high  extraction  has  lieen  obtained  with  I 
finely  ground  (.sO-mesh)  ores,  using  either  pine  oil! 
derivatives  or  eucalyptus  oils,   but  the  cinnab:M 
shmdd  be  "  fresh,"  as  on  exposure  it  is  oxidis^ 
sullicientlv  to  alTect  results  olitained  bv  flotatioii 

■  — B.  N. 

Manganese      nitride;  Magnetic     susceplibilHy, 

of .   T.  Ishiwara,   Sol.  Reports,  Tohoku  Imp. 

Univ..  1910.  5,  53—01.  ' 

M.\XG.\NESE  and  nitrogen  give  rise  to  three  ferro- 
magnetic substances  between  000"  and   1000°  ('., 
two  being  nitrides,  and  the  third  probably  a  solid 
solution.     One  of   these  is   ;Mn;,N2.   but  the  com- 
position of  the  others  has  not   Iieen  detennine'l 
though     they    may     be     differentiated     by    thei: 
characteristic   theimo-magiu^tic   curves  and  theii 
critical  points,     /-mmoni.a  alTects  manganese  in  :i 
manner  similar  to  i\itrogen  at  high  temperature--, 
an   exception    lieing   the   formation   of   the   par:i 
magnetic   nitride.    MujN,,     Tlie   existence  of  tin 
ferromagnetic  Mn^N,,  described  by  Wcdekind  and; 
^'eit  (Ber,,  1911,44,  203),  has  not  been  confirmed.  | 
The   various   values   of   susceptibilities  for  inan-| 
ganese,  obtained  by  different  plnsicists.  may  bn 
explained  as  lieing  due  to  the  effects  of  nitrogen' 
present  in  air  or  from  other  sources.     The  correi  ( 
value   of    the   susceptibihtv   for  pure  manganese 
is  given  as  x=2'66  x  IQ-e.-^-B.  N. 


Carbon  dio.ride  :    Action  of - 


on  some  metals  ami 


7nctallic  compounds  at  a  high  temperature.  P.  von 
Bacho.  Monatsh.  Chem..  1910.  37,  119— 12:5. 
Z.  angew.  Chem.,  1910,  29,  Ret,,  279, 

If  zinc  suljihide  be  heated  in  a  ciuTent  of  carbon 
dioxide,  decomposition  liegins  at  750°  C,  and 
increases  with  the  temperature,  the  product; 
being  zinc  oxide,  sulphur  dioxide,  antl  carbon 
monoxide.  Metallic  copper  when  heated  in  carboiij 
dioxide  is  attacked  only  when  the  nietal  begins  t< 
melt;  cuprous  oxide  and  carbon  monoxide  an! 
formed,  Jletallic  antimonv  is  attacked  all 
830°  C.  At  1 100°  0.  the  following  reaction  occurs  ; 
2Sb-t-3CO,  ->Sbj03-f3CO.— A.  S. 

Cetraria  islandiea  [Iceland  moss]  as  a  protedivi 
colloid.  II.  Colloidal  gold.  III.  Colloidaj 
palladium.  A.  Gutbier,  .T.  Huber,  E.  Kuhn,  an(i| 
J.  Kriiuter.  Kolloid-Zeits..  1910.  18,  57— 7l| 
Z.  angew.  Chem..  1910,  29,  Ret.,  270.  I 

By  using  an  extract  of  Iceland  moss  as  protectivii 
colloi<l  (this  J.,  1910,  657),  .sohd  colloids  con 
taining  high  percentages  of  gold  can  lie  prepared 
and  so  long  as  the  gold  content  does  not  exceei 
82"„.  these  can  lie  converted  completely  into  tli| 
sol  condition  bv  me.-uis  of  water.  I'.ial  (this  J.i 
1902.  994)  obtained  reversible  gold  .olloids  conl 
taining  up  to  93-41  "^o  .\u.  by  using  sodium  lvsivl| 
binate  as  protective  <olloid.  but  in  this  case  it  ii 
necessary  to  use  an  alkali  solution  to  convert  thl 
solid  colloid  into  the  sol  condition.  Wal; 
sterilised  by  addition  of  chloi-ofonn  was  used  ni 
preparing  the  extract  of  Iceland  moss,  and  it  wa: 
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observed  iniiileiitally  that  water  saturated  witli 
ohloi'ofoiui  liml  a  staliilisini;  elTect  on  .some  unpio- 
teeted  iiiorganii-  eoUoids.  A  proterted  ( x>ll<)idal 
;;(ild  piepaiatioii  eoiitaiiiinir  4L'",,  Au  sliowiil  no 
inilieatiousof  aj.'eini;  even  after  keeping  for  1  month 
M  25-  C\  Colloidal  palladium  was  prepared  by 
rediu'tioii  of  palladous  ihloride  by  hydrazine 
hydrate  in  presenee  of  an  extract  of  Iceland  moss  ; 
the  limit  of  complete  reversibility  was  attained 
at  70  %  Fd.— A.  S. 

Fatkxts. 

Iron   and  steel   hiyotfi ;     MoitUln  for  casting . 

B.  Talbot.  ^Middlesbrough,  and  J.  E.  James, 
.Marton-iu-(  lev  eland.  Eng.  Pat.  100,.549,  Jan  19, 
191t>.     (Appl.  Xo.  888  of  1910).) 

Thk  invention  relates  to  composite  moulds  in  which 
an  annular  channel  is  foiTned  at  the  top  tor  the 
reception  of  non-conducting  material.  «ith  the 
object  of  keeping  the  upper  part  of  the  ingot 
Huid  so  long  that  it  will  flow  down  and  till  the  main 
portion  of  the  cavity  formed  as  the  ingot  solidifies. 

— T.  St. 


Annour-))lai€  ;   Process  of  iorming  - 


F.  Conlin, 


Plainfield.   N.J.      U.S.   Pat.    1. 180.172.   June  6, 
1911).    Date  of  appl..  June  25.  1013. 

The  face  of  a  chill  is  covered  with  a  plate  of  metal, 
and  metal  of  relatively  higher  carbon  content  is 
poured  on.  The  latter  metal  is  harder  and  has 
a  lower  melting  point  than  the  plate-metal. —  T.  St. 

Removing  oxide  from  f}ic  surfaces  of  articles  of  iron 

or  steel  ;  Elcctroli/tic  process  for .    P.  Marino. 

London.     Eng.   Pat.   1 1.230.  Oct.   7.   1915. 

Thk  layer  of  iron  oxide  is  remov  ed  by  employing 
the  articles  as  cathodes  in  an  aqueous  solution  of 
phosphoric  acid,  or  a  compound  of  the  acid  to 
wliich  free  phosplioric  acid  has  been  added. — B.  N 

Iron  or  steel  article:    Metal-coated  — 


.     C.  .Mark 

and  ('.  Mark.  jun..  Evanston.  111..  .Assignors  to 
C.  Mark.  Chicago.  III.  U.S.  Pat.  1.186.217. 
June  6.  1916.    Date  of  appl..  Aug.  4.  1915. 

An  iron  or  steel  article  is  coated  «ith  an  alloy 
containing  approximately  Pb  9445.  Sn  8"4.  and 
Zn  l-Sl^o.  The  tin  should  be  between  2  and  16°o- 
the  zinc  between  0-80  and  5°o-  aid  the  remainder 
lead,  but  the  percentage  of  zinc  should  he  less 
than  that  of  tin.  The  coating,  which  is  sUghtly 
electro-positive  to  iron,  is  applied  in  direct  contact 
with  the  article. — T.  St. 

Iron:    PnddUng .       J.    E.    Fletcher.    Dudley. 

and  J.  Harrison,  Tipton.  Eng.  Pat.  7691. 
May  22,  1915. 

Ckudk  molt«n  iron  from  a  cupola  or  smelting 
furnace  is  treated  in  an  intermediate  refining  fur- 
nace, at  a  medium  temperature,  until  the  carbon 
content  is  reduced  preferably  to  2-5 — S^o  ^.nd  the 
silicon,  manganese,  and  phosphorus  to  below' 
0-5,  0-3.  and  0-3°o.  respectively.  After  separation 
from  slag,  the  semi-refined,  molten  metal  is 
delivered,  in  separate  portions,  to  a  series  of 
puddling  or  balling  furnaces,  in  which  a  carburising 
atmosphere  may  be  maintained  if  necessary, 
and  finished  as  usual. — W.  E.  F.  1'. 

[/roil.]  Puddling  and  basic  open-hearth  furnaces  ; 
Fix  material  for  use  in .  .T.  F.  Derv.  New- 
York.  U.S.  Pat.  1.175.933,  Mar.  21."  1916. 
Date  of  appl..  July  2,  1915. 

A  JOXTURE  of  finely  divided  iron  ore  or  flue-dust, 
9.  lime,  1,  and  Portland  cement,  2  parts  by  weight, 
is  made  fluid  with  water,  poured  into  moidds. 
and  allowed  to  set.  the  resulting  blocks  being 
aftenvards  allowed  to  diy  slowly.  The  com- 
position and  exact  proportions  iif  the  ingredients 


should    lie    such    that    the    silica    content    of    the 
fmished  material  does  not  exceed  7  %. — W.  E.  F.  P. 

[Iron.]  (.\).  EleHric     vvlditig  ;       Method     of - 


(n)  and  (c).  Alloi/  for  arc-ireldijig.  I>.  II.  Wilson, 
Paterson.  N.J..  and  S.  .M.  Podgers.  Pittsburgh. 
Pa.  U..S.  Pats.  1.187.410.  I.1.S7.111.  and 
1.187.412.  .lune  13.  1916.  Dates  of  appl..  (\) 
July  9.  1915.  (B)  and  (c)  June  10.  1915;  all 
renened  Jlay  10.  191(). 

(.\)  The  welding  metiil  is  transferred  continuously 
fi'om  the  welding  electiijde  to  the  work,  across  an 
arc  produced  by  a  current  having  a  maximum 
potential  sutKciently  low  to  luevent  pitting, 
formation  of  slag,  and  boiling  or  spattering  of  the 
material,  (b)  and  (c).  The  welding  metal  consists 
of  an  alloy  of  iron  (B)  with  about  I  %  Mn  and  a 
substantial  proportion  of  copper,  or  (c)  with 
more  than  0-5%  iln- — W.  E.  F.  P. 

Metal-coating  baths  ;    Protecting  hiijcr  of  refractory 

material   lor .      O.    van    Haav,    Ges.m.b.H., 

■  Kettwig.    Ger.  Pat.  292.031,  JlayO,  1915. 

A  LAYEB  of  small  balls  of  refractory  material,  e.g., 
glass,  is  used,  which  protects  the  Ijath  from  oxida- 
tion and  prevents  the  coated  metal  cooUng  too 
quickly  as  it  emerges  from  the  l)ath.  and  thus 
facihtates  the  return  to  the  bath  of  the  excess 
of  coating  metal. — A.  S. 

Cupolas  and  other  furnaces  ;   Safety  device  for  - 


Akt.-Ges.  R.  P.  Waagner,  L.  and  .T.  Bu>o.  and 
A.  Kurz.  Vienna.  Eng.  Pat.  6180.  Mar.  14.T9U. 
Under  Int.  Conv..  July  29.  1913. 

A  CAST-IKOX  cylinder  pro\ided  at  each  end  with  a 
perforated  dome  is  attached  to  the  air-duct  of  the 
cupola.  The  upper  dome  is  fitted  with  a  safety 
\alve  which  is  kept  closed  liy  a  spring  until  the 
pressure  iu  the  air-duct  rises  to  au  imdesirable 
value  )n-  reason  of  stoppages  in  the  blast  tuyeres 
and  the  Uke.  Wlien  the  valve  is  thus  raised,  the 
spindle  actuates  a  lever  which  closes  an  electric 
circuit,  and  so  rings  an  alarm.  The  lower  dome 
is  fitted  xvith  a  valve  which  is  kept  open  by  a 
spring  until  the  pressure  inside  the  air-duct  rises 
to  a  certain  value.  By  this  means  a  natural 
draught  is  pi'ovided  in  the  cupola  when  the  blast, 
for  any  reason  is  stopped,  and  prevents  carbon 
nionoxide  from  collecting  in  the  air-duct.  When 
the  blast  is  again  turned  on.  it  l)lo« s  fii-st  through 
the  open  valve  into  the  atmosphere,  and  so 
clears  the  air-duct  of  anv-  inflammable  gases,  then, 
when  the  pressure  has  risen  siifiiciently.  the  v.sl\e 
automatically  closes  and  the  blast  passes  into  the 
cupola. — T.  St. 

Gas  furnaces  [for  melting  metals].  .Soutli  Metro- 
politan Gas  Co..  and  D.  Chandler.  Ijondon. 
Eng.  Pat.  100.599.  Jan.  3.  1916  (Appl.  No.  10 
of   1916.) 

.Vx  annular  crucible,  suitable  for  melting  metals  of 
high  melting  point,  is  heated  by  an  atmospheric 
gas  burner,  the  products  of  combustion  pa.ssing 
up  through  the  central  aperture  and  then  down 
over  the  outside  to  two  superheaters  for  the  com- 
bustible mixture,  attached  to  the  opposite  sides 
of  the  furnace.  Each  superheater  coniprises 
an  inner  heating  chamber  provided  with  baffles, 
through  wliich  the  mixed  gas  and  air  pa.ss  to  the 
burner,  surrounded  by  a  casing  provided  with 
internal  baffles  thi-ough  %vliicli  the  hot  combustion 
products  circulate  to  the  flue. — W.  F.  F. 

Furnace.  W.  M.  Kelly.  Anaconda,  Mont.  U.S. 
Pat.  1.186.104,  June  6.  1916,  Date  of  aopL, 
Dec.  18,  1915. 

Two  reverberatory  furnaces  are  disposed  in  longi- 
tudinal axial  alinement.  thus  forming  a  single 
treatment  chamber,  with  means  for  firing  at  both 
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the    opposite    ends    of    the    donMe    furnace.     .\ 

oentml  tninsvoi-so  exit  t\\\-.  in  five  ><>inmuiu<ati»n 
with  thoJuin.H.-o.  surinouiit.-;  and  spans  the  it>»f  of 
the  latttT.  means  bein-^  piMvidtni  to  lonti-ol  the 
disehaiire  of  waste  jrases  fivm  eaeh  end  of  the 
flue.— t.  St. 

SitU-bath  iiiiil  i>r>hf(iiii>ij  furnavf  :    Combined . 

Ciebr.    rierlnnv.    Berhii.       Cier.    Pat.    291,83(J, 

Aui;.  S.   It'l.".. 
The  furnace  (see  tii;.)  is  heated  l>y  coke,  and  the 
fire-pvses  pass  fi-om  the  combustion  chamber.   1. 
through  the  flue.  2.  to  the  chamber,  4.  containing 


the  salt-bath.  5.  and  then  return  through  the 
flue.  3.  to  the  preheating  chamber,  t>  ;  a  portion  of 
the  fii-e-gases  passes  directly  from  the  flue.  2.  to 
the  flue.  3.  thnmgh  the  passage.  12.  without  passing 
through  the  chamber.  1.  If  desired,  fire-gases 
mav  also  pass  directly  to  the  preheating  chamber 
thr^iugh  the  passage,  18.  Dampei-s  are  provided 
at  t).  10.  and  14. — A.  .S. 

Roaslimi   iunuicc  ;     Mechanical  .      S.    Barth, 

Dusseldorf-Oberkassel.  Ger.     Pat.     291,886, 

May  24.  1914. 
Thk  furnace  is  provided  with  a  series  of  superposed 
rotating  heart  lis.  mounted  on  a  central  vertical  shaft. 
and  alternating  with  fixed  hearths.  The  hearths 
are  constructed  of  firebrick  carried  on  a  hollow 
iron  framework,  and  air  for  cooling  is  circidated 
through  the  hollow  shaft  and  frames.  The 
charge  is  moved  over  the  hearths  by  scrapers  or 
the  Ukc  to  the  openings  leadim:  from  one  hearth 
to  the  next,  the.se  opeiiinirs  being  at  the  periphery 
in  the  case  of  the  rotating  hearths  and  at  the 
centre  in  the  case  of  the  fixed  hearths. — A.  S. 

f^hail     furnace    for     nfhillurgira}    fiiirfioses.        H. 

Rehmann  and  A.  Mirbac  h,  Diisseldorf.   Ger.  Pat. 

292.004.  -May  10.  1914. 
Jf.sT  below  the  arched  crown  of  the  shaft  an  anniilar 
dust  separating  and  collccling  c  liamber  is  formed 
by  means  of  a  low  «all  iiiojecting  tioni  the  inner 
wall  of  the  shaft.  This  chamber  communicates 
by  pas.sages  in  the  crown  with  a  secfind  annidar 
chamber  above  the  latter.  The  furnace  gases 
strike  again.st  the  iiown  of  the  shaft  and  pass 
first  into  the  lower  and  then  into  the  upper  dust- 
collecting  chamber  before  being  discharged.  The 
dust  chambei-s  are  provided  with  dofii-s  fur  cleaning 
purposes  and  with  explosion  dooi-s.  Passages  lead 
frf)m  the  bottom  of  the  dust-colleiting  chambers 
through  the  wall  of  the  shaft  and  open  into  the 
shaft  lower   down. — A.  S. 

Refrnctory    melal    inhPH.     The    British    Thomson- 
Houston  Co..  l.,td.      From  General  Electric  Co., 
Schene.tadv.     X.V.,     C.S..^.      Kng.     Pat.    H702, 
,Iune  12,  191.'.. 
TfBUL.\R    bodies    of    refractory    metal,    such    as 
tungsten  or  molybdenum,  are  prepared  by  placing 


loose  metallic  powder  in  the  annular  space  of  a 

liiluilar  inoulil  between  an  inner  flexible  or  elastic 
tiiliiilar  wall,  and  an  outer  refractory  rigid  one, 
with  open  ends,  a  perforated  tutie  supporting  the 
flexible  wall.  The  mould  is  placed  in  a  container 
tilled  with  liquid,  so  fhtvt  pressure,  applied  t<i  the 
lii|uid.  is  exerted  nnifonuly  in  a  radial  direction 
upon  the  inner  s\irfare  of  the  inner  wall  and  against 
the  outer  wall.  After  removing  the  mould  from 
the  liipiid.  the  flexilile  inner  w.all  is  detached,  and 
the  powder  is  liaked  in  a  furnace,  whilst  supported 
on  the  outer  wall,  to  make  it  i-olierent.  and  then 
sintered  by  subjecting  it  to  a  high  temperature 
liefore  detaching  it  from  the  outer  wall  of  the 
nwuld. — B.  N. 

••  Denial    amali]a7n."     T.    J.    Davis.    New   York, 
Eng.  Pat.  12.806.  Sept.  7.  191.5. 

An  allo\  of  gold  and  other  metals  is  subdivided 
info  granules,  and  a  coating  of  gold  is  applied  to 
each  granule.  The  resulting  product  is  used  for 
lU'eparing  the  amalgam. — B.  N. 

[Melal]  leaf  or  foil ;  Decorative and  process  of 

nidkincj  Ihc  same.  W.  .1.  Mellersh-Jacksoni 
Lonciou.  From  Diamond  Decorative  Leaf  Co., 
New  York.     Eng.  Pat.  15,70t>,  Nov.  ti.  1915. 

Thin  pliable  decorative  leaf  is  produced  by 
spraying  on  to  a  removalile  sized  hacking  a  thin 
l.iyer  of  liquid  material,  comprising  powdered 
aluminium,  a  colloidal  protective  substance,  and 
a  \  olatile  solvent  ;  in  making  artificial  gold  leaf,  a 
tinting  material  of  a  yellowish  or  orange  colouring 
matter  is  dissolved  in  the  solvent.  When  dried 
slowly  and  unifonnly.  stratification  takes  place, 
the  duplex  leaf  presenting  a  golil-coloured  lustrous, 
1  metallic  appearance  on  one  face,  and  a  silver- 
coloured  appearance  on  the  other. — B.  N. 

Zinc;    Recovery  of .     F.  W.  Highfield,  Wliit- 

church-on-Thames,  Oxford.  Eng.  Pat.  900n, 
June  18.  1915. 
In  an  appai'atus.  other  than  that  claimed  in  Eng. 
Pat.  tJ81i5  of  1914  (this  J..  1915.  838).  for  con- 
densing zinc  vapour  to  liquid  metal,  the  con- 
densing chamber  is  divided  into  two  compart- 
ments by  a  partition  of  fireclay,  unglazed  porce- 
lain, carlion.  or  similar  material  imjjervious  to 
molten  zinc  Imt  pervious  to  carbon  monoxide  at  the 
ordinary  woi-king  temperature.  The  molten  zinc 
is  retained  in  the  fii-st  compartment  and  removed 
Iieriodically.  while  the  carbon  monoxide  passes 
through  tiie  partition  into  the  second  lompart- 
ment  and  is  Inirnt  therein,  alone  or  with  other  gas. 
to  maintain  the  necessary  temperature.  Accord- 
in'4  to  one  uaethod  of  carrying  o\it  the  invention, 
eight  zinc  retorts  are  connected  liy  radial  pipe,s 
to  a  vertical,  cylindrical  condensing  chamber 
having  a  concentric,  vertical,  porous  partition  by 
which  the  interior  is  divided  into  a  closed,  outer 
or  annular  compartment  for  retaining  molten  zinc, 
.ind  a  central  inmpartment  surmounted  l>y  a  flue 
.md  provided  with  openings  for  the  admission  of 
air  and  combustible  gas, — W.  E.  F.  P. 

Zinc:    Prndiiclion  of .     F.  Tharaldsen.  Dronl- 

heiiii.  .N'orwav.  Ger.  Pat.  292.471.  Apr.  2:<.  Hll-5. 
.Vddition  to  Ger.  Pat.  286,229. 
Thk  gases  produced  on  treating  the  slag  a.s  de- 
scribed in  the  chief  patent  (this  J..  1916,  185)  are 
led  into  the  condensing  chamber  connected  with 
the  furnace  instead  of  into  a  separate  chamber. 

— A.  S, 


Alutninitim 
ally   of 
same. 


Paris.      Eng.     Pat. 
1(!.:559.  Nov.  19,  1915. 
Si;e  Fr.  Pat.  473,412  of  1914  ;  this  J.,  1915,  .558. 
The  alloy  to  be  added  to  the  aluminium  is  prepared 


New  metallic  body  consintinij  princip- 

.  and    process    of   mnniifnclarinii   Ihc 

\.    J.    de    .Montby,     "  -'        '■"■"     "■" 


Vol.  XXXV.,  No.  15.1 


Cl.    XI.— ELECTRO-CHEMISTRY. 


851 


hv  inoltinn  tost'lliiM"  1-5  parts  ot  coball.,  12  o[ 
iiicki'l.  0-25  i)f  luiiKsh'U,  20  ot  silver.  2-2,''>  of 
m;ii;iie.'.4ium.  and  7(1  uf  ahimiiiiiiiii. 

SoUlrrin(i  iKislis.  II.  lliss,  I'liilaili'lpliia.  Assignee 
ot  (".  K.  ISoniiu'.  Melrose  Park.  Pa..  U.S.A.  Eng. 
Pat.   I7,!i:!l.   Dee.  2:'..   litl.").      I'luler  Int.  f'onv., 

Oct.  !.■>.  nil.-.. 

(il.l'K  is  aililed  to  .-i.  solilerini;  p;iste  eonl.iiiiinf; 
■collier  powiler.  t;l\  eeriii.  .irul  aiiiiiionima  chloride, 
to  prevent  sej^icijat  ion  ot  the  ini;ri'dients  on 
<tanilinir.  When  the  paste  is  eontainetl  in  eollap- 
silile  tiihes  \;iseline  also  is  addi'd  to  make  the 
laateiial  tlow  easily  uihIit  pressure.  The  most 
satisl'aetorv  results  are  ohtaiued  when  a  somewhat 
Ihiik  [laste  of  the  inuredients  is  haked  for  three 
hours  at  50  ('.  hefcue  the  full  amount  of  glycerin 
necessary  to  hrint;  the  paste  to  its  pi'oper  con- 
sistency is  .ad<le(l.  The  paste  contains  solder 
|in\\der  Srilir)  to  !l(l-97.  ammonium  chloride  2-5;'> 
to  2  59.  glvi  erin  5- 13  to  5  S5.  and  glue  mixture 
0-5!l%.— Ti  St. 

Meliil  tiiiil  mhicrni  bi'iirhx/  iiKilrrials  :  Trcnliiii/ . 

.1.  L.   .Malm.   Denver.  Colo.     U.S.   Pat.   1.1S5.S17, 
.lune  II.  l!iU).      Date  of  aj.pl..  Feh.  21.  1911. 

OuKs,  containing  metallic  sulphides,  such  as  iron 
sulphide,  are  p.arti:illy  chlorin.ated  to  the  extent 
(if  forming  sulliiienl  naetaliic  chlorides,  such  as 
iron  chloride.  decompos;tlile  .-it  low  temperatures. 
M)  tli.it.  when  heated,  chlorine  is  liberated  in 
amount  snllicient  to  chlorinate  substantially  the 
entile  rumaining  metallic  contents  ot  the  ore. 
The  metal  from  tlie  deromposed  chlorides  is  left 
in  an  inert  condition. — B.  N. 

Ores;  Process  of  treating — — .  E.  S.  Handv. 
Kellou'g.  Idaho.  U.S.  Pat.  1.185.902.  June  0, 
lilUi.      Date  of  appl..  Oct.  28,  1914. 

.Sru'ninK  ores  containing  lead,  silver,  .and  zinc, 
are  roasted,  .and  then  treated,  whilst  subjected  to 
agitation  and  aeiation.  first  with  a  hot  aqueous 
solution  of  sodiiun  chloride  to  extr.act  the  lead 
siil]il\ate.  and  then  with  a  hot  aqueous  solution  of 
ferric  chloride  to  extract  the  silver  and  zinc.  The 
metal  values  are  recovered  froni  the  resulting 
solutions. — T.  St. 

Xickel  cDiode  and  process  of  nianufacfiire.  J.  J. 
Walsh.  .Vssignor  to  The  Prest-()-Lite  Co..  Inc.. 
Indianapolis.  Ind.  U.S.  I'at.  1.185.959.  June  ti. 
191ti.      Date  of  appl..  June  24.  1915. 

PlATiNG  nickel  anodes  are  built  up  from  scrap 
anodes,  by  permanently  imiting  a  number  of  them 
to  a  support  or  base  by  autogenous  welding,  so  as 
to  form  a  .single  anode. — B.  N. 

Metah    [copper]:    Process    of   e.rtracti)ic/ from 

ores.  W.    E.   Greenawalt.   Denver.   Colo.     U.S. 

Pat.  l,18l).306.   June   ti.    HUH.      Date   of   appl.. 

May  7.  1912. 

Copper  ores  are  treated  with  .an  acid  chloride 
solution  which  is  then  run  off  and  the  copper 
preripit.ated  by  hydrogen  sulphide.  The  copper 
sulphide  is  separated  from  the  regenerated  acid 
solution  .ind  electrolysed  in  a  sulphate  electrolyte 
for  the  recovery  of  copper  and  sulphur,  the  latter 
being  converted  to  hydrogen  sulphide.  Chlorine 
IS  passed  through  the  regenerated  acid  solution 
which  is  then  returned  to  the  ore  to  extract 
precious  metals  and  more  copper. — T.  St. 

^'leftroc}iemicaI  amalqomator.  S.  .S.  Rose.  San  Jose. 
Cal.  U.S.  Pat.  l'.180.;«5.  June  6.  191(5.  Date 
of  appl..  Mar.  25.  1915. 

•Vn  annular  receptacle  containing  mercurs'  is 
provided  with  "  runways  "  projecting  inwards 
trom  its  inner  and  outer  circumference,  and  rollers, 
carrying  ins\ilated  traines.  are  moimted  on  the 
nniways.     Sweeper     bars    are    mounted    on    the 


frames,  which  are  driven  by  gearing,  and  drag 
bars  are  spaced  behind  and  connected  with  the 
sweeper.s.  The  forward  cdgi's  of  tlu'  drag  bars 
are  curved,  and  both  the  sweei>ers  a.nd  <lrag  bars 
move  in  close  proximity  to  the  surface  of  the 
mercury.  Another  insulated  fr.ime  secured  to  the 
recept.ade.  and  arched  over  the  gearing,  eairies  a 
rollei'  which  bears  on  the  gearing.  Wire  connec- 
tions from  the  l.attei'  fiame.  .and  trom  the  recept- 
acle are  conn.eeted  to  a  source  ot  electricity. — B.  N. 

Crncihle    furnaces     and     the     like  ;      Tiltinf/  ■ 


Alldays  and  Onions  Pneuniati<-  Kngineering 
Co.,  Ltd.,  and  K.  W.  Nicholson.  Birmingh.am. 
Eng.  Pat.  10.394,  Nov.  20,  1915. 

Elcctro!i/tic  ojiparatns  [for  production  of  alKiili 
nicldis].  .1.  Pileger  and  1-'.  Ott.  Frankfort, 
tieruianv.  .Assignors  to  The  Koessler  and  Ilass- 
lacher  Chemical  Co.,  New  York.  U.S.  Pats. 
l.l.Sti.9;il)  and  1.1S0.937,  .Tune  13.  1910.  Dates 
of  appl.,  June  10    and  Oct.  2.  1913. 

Sek  Ens.  Pats.  1933  of  1913  and  10.193  of  1914; 
this  J..' 1913,   !I48  ;   4915,   909. 

Mcliils  from   iinninu.  i/atvanisin<i.  and  like  icaste  ; 

llccovery    of '.      M.     E.     Rothberg.    Crafton, 

Pa..  U.S.A.  Eng.  Pat.  100.057.  Feb.  8.  191(5. 
(.\ppl.  No.  1S03  of  1910.) 

Sek  U.S.  Pat.  1.170,342  of  1910  ;  this  J..  1910,  304. 

Manufacture    of    abrasive    materials.        U.S.    Pat. 
1.187.225.     See  VIII. 


XL- ELECTRO-CHEMISTRY. 

Patents. 

Electrolytic  a-pparatus.  W.  E.  Greenawalt,  Denver, 
Colo.  U.S.  Pat.  1.186,898,  June  13,  1916. 
Date  of  appl..  Aug.  28,  1913. 
Vertic  Al,  cathodes  and  anodes  are  suspended 
alternately  in  the  electrolyte,  the  anodes  being 
completely  surrounded  by  diajihragms.  forming 
anode  cells  susjjended  on  pivots  so  that  they  may 
be  oscillated.  Means  are  provided  for  with- 
drawing the  electrol>i;e  from  the  anode  chamber 
without  allowing  it  to  mingle  with  the  cathode 
liquor. — B.  N. 

Secondary  battery  plates.  Electrical  Power  Storage 
Co..  Ltd..  London,  and  W.  Schofield.  Southend- 
on-Sea.  Eng.  Pat.  9012,  June  IS,  1915. 
A  THiriv  paste  is  formed  by  adding  25  parts  by 
weight  ot  lead  oxides  to.  a  mixture  ot  one  part 
each  of  glycerin  and  water,  or  one  part  of  glycerin. 
2  parts  w-'ater.  and  0-5  part  sulphuric  acid.  The 
paste  is  heated  to  drvness  in  a  suitable  vessel 
between  120^  and  140' C  cooled,  and  finally 
made  into  a  paste  with  a  mixture  of  sulphuric  acid 
and  water. — B.  N. 

Electrolysis.     H.  R.  Nelson.  Elizabeth,  N.  J.,  U.S.A. 

Eng.   Pat.   10.605.   July  21,   1915.     Under  Int. 

Conv..  Aug.   17.  1914. 
See  us.  Pats.   1.149,210  and   1.149.211  of  1915; 
this  J.,  1915,  969. 

Electron-emitting  cathodes.      Eng.    Pat.    17,580   ot 

1915.     See  IIb. 
Avvaratus    for    producing     ultra-violet    radiation. 
U.S.  Pat.  1,186,993.     See  IIb. 

Electrolysis  and  treatment  of  [cadinium   or  capper] 
sulphate  liquors.     Eng.  Pat.  14,273.    See  \  li. 

Refnictorti  materials  applicable  as  electric  resistances. 
'     Eng.  Pat.  4080.     See  VIII. 
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Xn.— PATS;   OILS;   WAXES. 

Piihii-k-mifl     iiidiistn/  :      Protection      </     the . 

The  following  rocoimiu'uilrttions  are  made  ia  the 
Heport  of  tlic  ("oiumittvo  on  Ktlible  and  Oil- 
pro»luiii>i;   Nuts  and  Seeds  (West   Afiira)  : — 

(1)  To  impose  !vn  export -duty  of  2/.  per  ton,  or 
mort'  if  neeessiiry,  on  palm-kernels  shipped  to 
ports  outside  the  Kmpire  ; 

(2)  Continuation  of  the  campaign  for  the 
popularis;ition  of  palm-kernel  eake  .'is  a  feedinfj- 
stulT  : 

(S)  New  l<"/islation  to  allow  the  addition  of  the 
woi-ds  "  British-maile  "to  the  word  "  luarfjarine  '" 
on  the  stAtvitory  wrapper  for  mai'garine  ; 

(4)  The  eontinuation  and  extension  of  the  joint 
researches  on  the  oil  pahn.  carried  on  l>y  the  West 
.\irican  Ajiricidtural  ami  Forestry  Oepartments 
and  the  Ini]ierial  Institute. 

The  British  West  Afrii  an  tiovernnient  has  been 
instructed  to  put  the  lirst  and  fourth  recom- 
mendations into  action. 

Slearolic  acid  ;    Isonierides  T-.g  ami    T-^.,  of . 

.S.  I'osternak.  C'omptes  rend.,  lilKi.  162,i»44 — 94(5. 

AIei.tki)  tariric  acid  (1  ninl.)  was  treated  with  dry 
hydriodic  acid  until  the  imrease  in  weitrht  corre- 
spondeil  to  two  nu)ls.  of  111.  The  resulting  lu'own 
oil  was  dissolved  in  30  "o  alcoholic  potassium 
hyditixide  solution,  heated  for  3  houi-s  on  the 
water-liath.  the  soap  sidution  filtered  from  the 
crystals  of  potassiiMn  iodide  and  decomposed 
with  dilute  sulplnu-ic  acid.  Cry.stals  consisting 
of  a  mixtiu-e  of  the  three  isomeric  stearolic  acids 
(T;_s.  Tj-;.  and  Tj-J.  contaminated  with  oily 
monoiodo-oleic  acid,  were  obtained.  The  mass 
was  dLs.solved  in  alioholand  treated  with  A',  1  alco- 
holic sodium  hydroxide  solution  to  ol>tain  crystals 
of  the  sodium  salts  of  the  three  acids.  By  decom- 
posing these  with  sulphuric  a<'id.  and  crystallising 
the  pKiduct  from  alcohol,  nearly  pure  tariiic 
acid  (Tc_t)  separated  first.  The  residual  acids 
were  converted  into  di-iodo  ilerivatives  and  dis- 
solved in  alcohol.  On  cooling  the  solution  di-iodo- 
7.8-elaidic  acid  (m.pt.  (iS  C)  separated,  and  from 
this  by  treatment  in  alcoholic  solution  with 
metallic  sodium  the  T,.,  i.someride  (m.pt.  49-25°  C.) 
was  obtained.  The  Tj.s  isomeride  was  separated 
by  eliminating  the  iodine  fi-om  the  n^other  liquors, 
dissolving  the  recovered  acids  in  alcohol,  and 
adding  successive  portions  of  X/1  alcoholic 
sodium  hydroxide  solution.  Repeated  recrystal- 
lisatifin  of  the  fractions  melting  above  44"  ('. 
yielded  the  Tj.  Jsomeride  (m.pt.  .52  5"  f".). — C.A.M. 

Use  of  castor  oil  for  removing  resin  from  rubber  and 
t/ittlaijcrcha.       Schopper.      See    XIV. 

Cause   and    prerention    of    ranciditi/    in    jxilni    nut 
kernel  cake.     Calder.     See  XIXa. 

Croion-resin.     Boehm.     See  XX. 

P.\Tr.N-T.s. 

Unsaturated  materials  [oils]  ;    Process  and  a/jpar- 

ntus  lor  redncinij .     A.  H.  Ney.  Has))rouck 

Heights.  N.J..  .A.ssignor  U>  Hvdrogenated  Oil 
Co..~New  York.  U.S.  Pat.  l.is.">.7(i|.  .Iun<'  (i. 
191  f5.     Date  of  appl.,  .Tune  7.  1912. 

The  oil.  etc.  in  a  state  of  fine  division  ("  oil-fog  ") 
is  bitjught  into  contact  with  hydrogen  or  a  gas 
containing  hydrogen  in  presence  of  a  movable 
permeable  catalyst,  which  is  constantly  fieed  from 
the  hydrogenated  oil. — ('.  A.  .\I. 

Detersive   and   emttlsire   agents ;     MunHfailnre   of 

.    R.  iMacpherson.  Bwrndesbury.  and  W.  fC. 

Heys,  Bushey.    Eng.  Pat.  847«.  .fune  S.  191."). 
Pkotki.vs  or  farinaceous  substances  or  substances 
containing  them  are  treated  in  the  cold  with  solid 


caustic  soda  or  potash,  with  or  without  added  fnts 
or  fatty  acids,  and  in  prcsen( c  of  only  suHiciciil 
water  to  elTect  the  reaction,  whereby  a  practically 
dry  detergent  is  obtained. — C  A.  .M. 


XUL— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 

RESINS. 

Linseed   oil  ;     Effect    of   certain    pigments   on . 

K.   W.   Boiighton.      U.S.    Bure.au  of  Standaitls 
Techn.  Paper.  No.  71.  Apr.  13.  Utltt.  1  —  111. 

In  a  former  counmmiiation   (this  .T..    1913.   371) 
it    was   shown    that   the   constants   of   linseed   oil 
mixed  with  various  pigments  ami  kept  in  closed 
cans  for  2  years  showed  ludy  slight  changes.     The 
rem.aindersof  thepaiids  used  in  these  experiments 
were   placed    in   glass   jais,    which    they    partially 
filled,  and   these  jars  were  closed  and   exposed   to 
dilTused    light    f<U'     1     year.     The    oil    was     then 
extracted  with  ether  and  examined.     Considerable 
changes  had  taken  place  in  the  constants  of  the  oil 
except    in    the    case   of   the   zinc    yellow,    clii-onie 
yellow,  and  artificial  graphite  paints.     White  lead 
and  zinc  white  were  tlie  only  pigments  which  had 
caused  a   large  increase  in  tlie  ash   yielded   by  the 
oil  (102  and  0  99"^  respeetively.  as  compared  willi 
013"o   from  the  original  oil)."    The  oil   fi-om  the 
white  lead  paiid  was  orange-red.  viscous,  and  had 
a    skin    on    the    surface.      Its    iodine    value    had 
fallen   to   145.      In  other  experiments  wliite  lead 
and    zinc   white   were   mixed   with    raw   or   boiled  , 
linseed  oil.  and  thin  films  of  the  paints  brashed  ] 
over  glass.     After  interv.als  of  ti  houi's  to  H  days  - 
the  films  were  removed  and  treated  with  a  mixture 
of    l)enzene    (00    vi>ls. )   and    95",,    methyl   alcohol 
(10  vols.),  and  the  extract  centrifuged  and  filtered 
thltuigh  paper  pulp.      The  extracted  oils  were  red 
and  viscous  and  had  an  a(  rid  odour.      In  the  case 
of  the  mixture  of  raw  oil  and  white  le.ad,  the  iodine 
value  of  the  fatty  acids  had  fallen  from  191  to  103.  i 
while  the  ash  of  the  oil  had   increased  from  Oil  | 
to  0  S5  after  (>  days.     The  corresponding  figures 
for  the  oil  extracted  from  the  film  of  zinc  white 
paint  were  101  and  217''o  after  S  days.     The  oil 
fi-om   the   mixture   of    boiled   oil   and    white   lead 
showed  : — iodine  vahie  of  fattv  acids  14.S  (origin.al 
v.alue.    1S2)  and  ash   0-82°o   (original  od.  0-.>(l°o) 
after  ti  hours,   while  the  oil  from  the  nuxtui-e  uf  i 
zinc  white  and   boiled  oil  showeil  : — iodine  value 
141   and  ash   lt)0°i,  after  0  hours.     These  result-s 
indicated    that    there    was    an    appreciable    com-  ] 
bination  of  oil  and    pigment   on   exposure  of  the 
paints  to  theair.  On  mixing  white  lead  and  zinc  white 
respectively  with  linseed  oil  fatty  acids,  considerable 
combination   occurred,   the  .amimnt   of  zinc  .soap 
produced  being  about  four  times  as  much  as  the 
amount    of  lead   soap.      In   experinients  in  which 
films  of  raw  limseed  oil  mixed  with  the  pigments 
were    exposed    to    oxidation,    white    lead    liad   a , 
greater    accelerating    influence    than    zinc    white.  | 
and   the  latter  a  greater  eflec't   than  China  clay  I 
on   the  oxidation. — C.  A.  M.  i 

Sell-lxniinoHs  )iainl.  F.  IT.  (ilew.  Optical  .Soc. 
.Tune  8.  1910.  Chem.  and  Drug..  191(1.  88,  (15.3. 
Whkn  radium  is  mixed  with  a  zinc  s\dphide  it 
exerts  a  conliTmous  excitation  on  the  .sulphide 
and  eventually  c-xliausts  it.  The  Admiralty 
specification  fcu'  radiiun  Imuinous  p.aint  is 0-4  Dijfrm.l 
of  ladimn  bronude  pc-r  gram  cd'  zinc'  sulphide  :i 
the  paint  is  also  made  wilh  half  this  propcirticm  ipf 
radiiun.  .\t  the  en'l  cif  ,i  yi-ar  it  is  prcdiable  tliatj 
Ijaint  made  to  the  Adniii.ilty  specification  willl 
have  onlv  half  its  original  luniino.sity.  The  more-, 
radium  the  paint  c-ontains  (he  shortei'  will  be  the 
life  of  (he  zinc  sulphide.  The  act  of  mixing  thel 
paint  c-xliausts  the  zinc  sulphide  .somewhat,  and, 
it   requires   time   for   the  radium   to  excite  it  to 
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further  ailioti.  A  palettc-knife  mxi.st  not  be  used 
for  mixing  the  paint  or  the  crystiiUiiK'  .structure 
of  the  zinc  sulpliide  will  he  destroyed,  with  a 
corresponding  loss  of  illuminating-power.  Other 
Bubstances  (liaii  radium  are  used  in  paint,  meso- 
thorium  jn<ue  frequently.  Ionium  w(uild  be  an 
ideal  substance,  but  it  is  not  olitainaMe  in  a  pure 
state. 

Oleo-resiiiOHS    exttdalion    of    conifercc ;      Improved 

method   of  colleciiatj   the .      H.    Wislicenus. 

Chem.-Zeit.,   1910,  40,  559—560. 

The  ordinary  method  of  obtaiuiug  the  resinous 
exuda,tion  from  pines  (by  excision  and  collection 
in  open  vessels)  is  very  wasteful,  since  upwards  of 
50  "o  of  the  oil  of  tui'pentine  present  luay  evaporate 
from  the  resin  during  its  exposure  to  the  atmos- 

Eherc.  An  improved  method  consists  in  boi-ing  a 
ole  into  the  tree  and  inserting  the  neck  of  a 
bottle  into  this  hole  ;  other  smaller  holes  are  bored 
through  the  outer  portion  of  the  tree  and  connect 
with  the  first  hole,  the  outer  ends  of  the  smaller 
holes  being  plugged.  The  fliud  resin,  rich  in 
turpentine    (about   38%),    collects   in   the   bottle. 

— W.  P.  S. 

Patents. 

Coatiitij  ro'inpo.tition  [ior  concrete  and  cement}. 
C.  Ellis  and  A.  A.  WeUs,  Montclair,  N.J.  U.S. 
Pat.  1.179,413,  Apr.  IS,  191(3.  Date  of  appl., 
Aug.  13.  1912. 

A  COMPOSITION  for  painting  concrete  and  cement 
structures  is  made  by  heating  Pontianak  (Borneo) 
nibber  resin  (jelutong)  for  abo\it  four  lioiu's  at 
675°— 700"  F.  (357°— 371°  C.)  or  higher,  in  a 
retort  fitted  with  a  reflux  condenser,  so  as  to  decom- 
pose it.  with  formation  of  acetic  and  similar  acids 
(which  are  removed  by  distillation)  and  a  neutral 
oily  unsaponifiable  resin  which  is  readily  soluble 
in  benzene  and  has  siccative  properties.  The 
pwduct  is  dissolved  in  benzene  or  other  suitable 
solvent,  passed  through  a  tower  filled  with  quick- 
lime to  remove  any  acids,  and  may  then  be  used 
alone  or  incoiporated  with  drying  oUs,  dryers, 
or  with  suitable  thickeners. — A.  B.  S. 

Finish-removing  process.  C.  Ellis,  Montclair,  N.J., 
Assignor  to  Chadeloid  Chemical  Co.,  New  York. 
U.S.  Pat.  1. 185.641,  June  6,  1916.  Date  of 
appl.,  Oct.  10,  1911. 

To  remove  a  coating  of  paint,  varnish  or  other 
finish,  the  article  is  immersed  in  or  treated  with 
an  organic  solvent  of  high  boiling-point  (over 
200°  C.)  previously  heated  to  over  90°— 100°  C. 
When  the  temperature  of  the  article  has  reached 
substantially  that  of  the  solvent,  the  article  is 
taken  out,  and  when  the  finish  has  been  dissolved, 
softened  or  loosened,  the  surface  is  cleaned  with 
volatile  liquid.— E.  W.  L. 

Drying  or  hardening  Isiccative]  coatings  ;    Process 

for .     W.  M.  Grosvenor,  Grantwood,  N. J., 

Assignor  to  Wenborne-Karpen  Dn-er  Co.. 
Chicago,  lU.  U.S.  Pat.  1,186,477,  June  6,  1916. 
Date  of  appl.,  Nov.  20,  1908. 

The    coatings    are    subjected    simultaneously    to 
heat  and  to  the  action  of  a  more  powerful  oxidising 
I    agent  than  air,   in   the  presence   of  moisture  in 
excess  of  the  natural  humidity. — W.  F.  P. 

Condensation  products  of  phenols  and  formaldehyde  ; 

Process    of    making .        L.    H.    Baekeland, 

Yonkers.  N.Y.,  Assignor  to  General  BakeUte 
Co..  New  York.  U.S.  Pat.  1,187,229,  June  13, 
1916.     Date  of  appl.,  Oct.  2,  1909. 

CoiiP.\CT,  coherent  bodies  containing  insoluble, 
infusible  condensation  products  of  phenols  and 
fonnaldehyde  and  a  basic  substance,  are  fonned 
by  adding  to  a  mixture  of  phenols  and  a  substance 


containing  a  mobile  methylene  group  (formalde- 
hyde) a  basic  condensing  agent  in  excess  of  the 
proportion  desired  in  the  final  product,  tlien  elimin- 
ating tlie  undesiroil  excess  of  condensing  agent 
by  adding  a  reagent  which  yields  with  it  an 
insoluble  compound,  and  hardening  the  mass  by 
heat   and    pressure. — K.  VV.  L. 

Reaction  product  of  hexamethylenetetramine  and 
phenolic  bodies,  and  method  of  making  same. 
L.  11.  Baekeland,  Yonkers,  N.Y.,  As.signor  to 
General  Bakclite  Co.,N.Y.  U.S.  Pat.  1,187,230, 
June  13,  1916.     Date  of  appl.,  Dec.  13,  1910. 

Phenols  are  heated  with  hexamethylenetetra- 
mine, \vith  or  without  the  addition  of  water,  until 
the  water  ami  a  portion  only,  or  the  whole,  of  the 
ammonia  have  been  expelled,  and  the  product  is 
hardened  by  the  application  of  heat  and  pressure. 
The  final  product  is  a  yellow  mass  somewhat 
resembling  amber,  and  containing,  in  the  one 
case,  uncombined  ammonia. — E.  W.  L. 

Phenolic  condensation  product  and  method  of 
making  the  same.  L.  H.  Baekeland,  Yonkers, 
and  N.  Thurlow,  New  York,  -Vssignors  to 
General  Bakelite  Co.,  N.Y.  U.S.  Pat.  1,187,231, 
June  13,  1916.       Date  of  appl.,  Dec.  11,  1912. 

The  condensation  product  is  formed  by  the  action 
of  a  phenol  upon  a  salt  (the  hydrochloride)  of 
hexamethylenetetramine,  and  is  rendered  infusible 
and  insoluble  by  the  application  of  heat. — E.W.L. 

Insoluble    bodies    derived    from    phenol    alcohols ; 

Process   for   making .       L.    H.    Baekeland, 

Yonkers,  N.Y.,  Assignor  to  General  BakeUte 
Co.,  N.Y.  U.S.  Pat.  1,187,232,  June  13,  1916. 
Date  of  appl..  May  15,  1915. 

HAEn,  compact,  infusible  bodies  or  moulded  articles 
are  produced  by  eliminating  water  from  phenol- 
alcohols  and  hardening  the  anhydrides,  by  the 
action  of  heat  and  pressure,  in  presence  of  a 
basic  condensing  agent,  and  in  presence  also,  if 
desired,  of  suitable  filling  materials. — E.  W.  L. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Plantation  rubber  of  uniform  quality  ;    Preparation 

of .     Arens.  G\mimi-Zeit.,  1915,  29,  1248 — 

1249.     Chem.-Zeit.,  1916,  40,  Rep.,  218. 

The  quality  of  the  rubber  is  not  appreciably 
affected  by  the  method  of  tapping  the  trees,  but 
addition  of  water  to  the  latex  produces  variations 
in  quaUty  and  should  be  avoided  on  the  plantation 
uidess  the  quantity  added  is  under  strict  control ; 
in  the  factory,  dilution  of  the  latex  with  an  equal 
volume  of  water  is  recommended,  especially  in 
the  preparation  of  thin  sheet  rubber.  The  nature 
of  the  acid  used  as  coagulant  is  of  no  importance 
so  long  as  only  the  minimum  quantity  necessary  to 
produce  coagidation  is  added,  but  dilute  acid  can 
be  distributed  more  uniformly^  in  the  latex  than 
concentrated  acid.  The  duration  of  the  period 
between  coagulation  and  working-up  of  the 
eoag\dum  has  considerable  influence  on  the  quaUty 
of  the  rubber.  ^Vrtificial  drying  in  vacuum 
dryers  or  similar  apparatus  always  causes  deteriora- 
tion in  the  quaUty  of  rubber.  Drying  in  smoke 
chambers,  at  a  temperature  not  exceeding  55°  C, 
gives  better  results  than  air-drying,  and  within 
certain  limits,  the  quaUty  is  better  the  longer  the 
rubber  remains  in  the  smoke  chamber. — A.  S. 

Rubber   a^id   guttapercha ;     Use   of  castor   oil  for 

removing  resin  from .   T.  Schopper.   Gummi- 

Zeit.,  1916.  30,  601.  Z.  angew.  Chem.,  1916, 
29,  Ref.,  295. 

The  purification  of  raw  rubber  by  extraction  with 
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caator  oil  possesses  the  following  advantages.  AU 
resinous  constituents  ur.-  removed  and  the  water 
present  in  the  rubber  is  evai>orated,  and  hence 
the  further  puritiiation  of  the  rubber  is  facilitated 
and  less  alcohol  is  required.  Only  a  short  extrac- 
tion with  castor  oil  is  required.  The  solution  of 
rubber  resins  in  castor  oil  can  be  \ised  in  the 
manufacture  of  soaps. — A.S. 

Ritbbcr  ;     The  effect  oj  vacuum  drying  crtpe . 

B.    J.    Eaton.    Agr.    Bull.    Fed.    Malay    States, 

llUC,  4.  219—221. 
From  the  results  of  a  long  series  of  \'uloanisation 
tests  with  thin  crepe  ilried  at  ordinary  temperature 
in  a  drying  room,  another  portion  of  the  above  dried 
in  a  Passburg  vacuum  drier,  and  a  portion  of  the 
latter  re-machined  after  removal  from  the  drier,  as 
is  usual  on  the  estates,  the  author  concludes  that 
neither  the  rate  of  cure  nor  the  physical  properties 
are  affected   bv  the  vacuum  drying  process. 

— E.  W.  L. 

Rubber ;     Aclion    of    alkalis    at)d    acids    on . 

B.  J.  Eaton.  Agr.  Bull.  Fed.  Malay  States,  1916, 
4,  162-107.  («.  Martin,  this  J.,  191.5,  725.) 
S.vMPLES  of  fast-  and  slow-curing  crepe  rubber 
were  soaked  in  dUute  solutions  of  sodium  and 
potassium  hydroxides,  and  the  re-creped  samples 
were  vidcani'sed.  Tlie  acceleration  of  the  rate  of 
cure  was  aUiut  the  same  for  soda  as  for  potash, 
and  for  slow-curing  as  for  fast-curing  rubbers. 
.Slow-curing  rubber  wliich  had  been  soaked  in 
alkali,  and  neutralised  on  the  following  day  with 
acetic  acid,  was  found  still  to  be  slow-cuj-ing, 
but  when  neutralisation  was  not  carried  out  until 
]0  days  after  soaking,  the  rubber  cured  more 
rapidly  than  the  control.  Rubber  soaked  in 
all;ali  ard  re-creped  became  very  tacky  and  soft 
on  keeping.  The  use  of  mineral  acids  and  of 
potash  aluin  in  coagulation  tends  to  retai-d  the 
cure,  more  especially  when  even  slight  excess  over 
the  minimum  quantity  necessary  is  used.  The 
greatest  care  should  therefore  be  taken  to  keep 
condition.s  constant  when  coagvdating  with  sul- 
phuric instead  of  acetic  acid. — E.  W.  L. 

Patents. 

Rubber    latex ;      Apparatits    for    coagulating    and 

drying .     S.   Milne,  Edinburgh.     Erig.  Pat. 

9039,  June  19,  1915. 
A  CYUXDEK,  about  10  ft.  diameter  and  12  ft. 
long,  is  provided  on  its  surface  with  blade-  or 
plate-like  flanges,  1  ft.  6  in.  deep  or  more,  arranged 
either  parallel  to  one  another,  and  at  right  angles 
to  the  axis  of  the  cylinder.  2  inches  apart  ;  or 
spirally  round  the  cylinder ;  or  inclined  to  the 
axis  ;  '  or  in  zig-z;ig  fashion.  As  the  cylinder 
revolves  the  blades  dip  intf)  an  open  steam- 
jacketed  pan  containing  heated  latex,  a  thin 
film  of  latex  is  carried  round  on  the  blades,  and 
the-  drjine  nf  this  is  further  faciUtated  by  passing 
hot  air  through  the  cylinder  housing.  A  large 
surface  of  evaporation  is  thus  provided  in  a  small 
space. — E.  W.  L. 

Rubber  ;  Manufacture  of and  a/tjtnratus  there- 
for. C.  A.  Ilckenand  .St.  V.  B.  Down,  .Singapore. 
Eng.  Pat.  8487,  June  8,  1915. 

L,\TEX  is  coagulated  liy  adding  to  it,  in  the  fonn 
of  liquid,  liquid  spray,  or  vapour,  a  mixture  of 
alcohol^-eitlier  absolute  alcohol,  or  methylated 
spirit,  or  normal  or  iso-propyl  alcohol — and  a 
hvdrocarbon  solvent,  such  as  petroleum  spirit 
(b.pt.  40' — 150"  C.)  or  coal-tar  naphtha  (b.pt. 
80° — 140"  C.)  or  motor  spirit.  In  the  case  of 
Hevea  Brazilienma  latex  the  proportions  recom- 
mended are  : — methylated  spirit.  5  %  of  the  weight 
of  latex  ;  petroleum  spirit,  1 0  %  of  the  weight  of 
rubber  in  the  latex.     Coagulation  occurs  rapidly, 


and  the  rubber  is  then  removed,  pressed,  and 
dried.  The  methylated  spirit  can  be  ivcovered, 
but  the  petroleiuu  spirit  is  allowed  to  remain  and 
evaporate  slowly  from  the  rublier.  In  creping 
the  l>ulk  of  the  rosins  dissolve<l  in  the  peti-oleum 
spirit,  and  proteins  wiU  be  eliminated  by  pressure. 
'Ihc  temperature  shoidil  not  be  allowed  to  rise 
above    90"  F.    (32°  C.).— E.  W.  L. 

Caoutchouc  ;    jilelhod  oj  producing  synthetic , 

E.  Gott^chalk.  Newark.  N.J.  U.S.  Pat.  1,185,654, 
Jime  0,  1916.     Date  of  appl..  May  17,  1911. 

PiSKNE  is  "  cracked  "  by  passage  in  the  form  of 
vapour,  through  a  tube  heated  to  300" — 350°  C. 
(572° — 662°  F. ),  and  the  emergent  vapour  is 
cooled  quickly.  The  hydrocarbons  thus  formed 
are  distilled,  and  the  distillate,  either  alone  or 
in  presence  of  an  acid  reagent,  is  heated  in  » 
closed  vessel,  thereby  creating  pressure.  The 
temperature  is  then  kept  constant,  while  the 
pressure  falls  until  it  reaches  a  point  where  it 
remains  substantially  constant.  At  this  point 
any  volatile  matter  is  distilled  off.  and  the  residue 
oxidised. — E.  W.  L. 

Coating     composition    for     concrete     and     cement. 
U.S.   Pat.    1.179,413.     See  XIII. 


XV.  -LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Adsorption  [of  un/unic  acids  by  hide  jyowder].  V. 
Kubelka.  Collegium,  1915,  389 — 408.  J.  Chera. 
Soc,  1916,   110,  ii.,  297. 

Aqueou.s  solutions  of  formic,  acetic,  propionic, 
and  butyric  acids  were  shaken  at  a  temperature 
of  19° — 2  PC.  with  a  weighed  qviantity  of  standard- 
ised non-chro7ned  hide  powder,  and  the  changes 
in  concentration  of  the  acid  solution  determined. 
The  results  obtained  show  that  the  removal  of 
the  acids  from  aqueous  solution  takes  place 
very  rapidly  and  that  a  condition  of  reversible 
equihbrium  is  attained  in  each  case.  The  relation 
between  the  quantity  of  acid  removed  by  a  given 
weight  of  hide  sulistance  and  the  concentration 
of  the  aqueous  sohition  in  eiiuihbrium  may  be 
represented  l)y  the  well-known  adsorption  formula. 
For  the  three  higher  aliphatic  acids  the  adsorption 
constant  3  is  proportional  to  the  ionisation  con- 
stant of  the  acid. 

Influence  of  pine  resin  and  tannin  on  the  nUrogmi 
economy  and  on  the  physical  properties  of  the  soiL 
Koch  and  Oclsner.     See  XVI. 

Patents. 

Tanning  ;    Process  of .     II.  Morin.  St.  Denis, 

France.  Eng.  Pat.  100.163,  Mar.  14,  1910. 
Under  Int.  Conv.,  Oct.  22,  1914.  (Appl.  No. 
3802  of   1916.) 

.Skins,  after  thorough  rinsing,  are  soaked  in  a 
sohition  containing  from  2  J%  to  10%  of  sodium  or 
potassium  silicate,  and  aftenvards  treated  with 
acetic  or  some  other  acid  to  precipitate  silica  on 
the  hide  fibre.  The  leather  produced  is  white, 
supple,  and  unaffected  l)y  boiling  water. — F.  C.  T. 

Impregnation  of  leather  or  textile  driving  bells 
or  the  like.  O.  Heublein,  Frankfort.  Oer.  Pat. 
291,461,  .Tan.  10,  1915. 
The  belts  are  impregnated  with  a  solution,  liquid 
at  the  orilinarv  temperature,  of  wool  fat.  pilch, 
or  the  like,  in  a'  volatile  solvent.  Suitable  .solvents 
are  chloro-derivatives  of  aliphatic  liydrocarlxjns, 
petroleum,  ketones,  aromatic  hydrocarbons,  oil 
of  turpentine,  chlorohydrins,  or  mixtures  of  these 
substances.— A.  S. 
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^Ctlne]  udhcsivc.  tnul  process  of  makimj  same.  C.  H. 
Oamplii'll,  ChiiM'^o,  HI.,  Assifjnor  to  .'Vmerkau 
Glue  Co..  Bo.ston,  Mass.  U.S.  I'at.  1,181,071, 
May  2.5,  191().     Date  of  appl.,  Oct.  12,  1912. 

A  .■<iL\LI.  quantity  of  a  solulile  nitrato  is  aildetl  to 
ii  solution  of  sjluo.  which  is  then  heated  for  a  short 
time  to  about  120  C.  After  drying,  the  gUie  is 
soluble    in    water   at    the   ordinary    temperature. 

— F.  C.  T. 

Leather  sutstHute  ;   Process  for  the  manufacture  of  a 

nuiteriat  suitable  for  use  as  a .      J.  Chylik, 

Krizenau, Austria.   Eng. I'at. SS2 I.June  15,1915. 

Rosis  (0-2  kilo.)  is  heated  with  linseed  oil  varnish 
(0-2H  kilo.)  until  a  viscous  solution  is  formed. 
This  is  cooled,  and  milk  curd  (1  kilo.)  is  added, 
the  whole  being  worked  up  to  a  stiff  paste  ;  slaked 
lime  (0-50  kilo.)  is  then  added  so  as  to  produce  a 
paste  suitable  for  spreading.  Canvas  or  other 
fabric  may  now  be  coated  or  impregnated  with 
fhis  paste,  and  built  up  to  the  required  thickness. 
The  product  is  dried,  and  then  softened  in  water, 
vvhcn  it  can  be  pressed  into  sheets  or  plates.  The 
paste  may  also  be  mixed  with  finely  di\'ided  leather 
waste,  and  rolled  or  pressed  into  sheets. — E.  W.  L. 

'lelatinishig      substances  ;         Treatment      of 


Aktienges.  fiir  Chemische  Produkte  vorm.  H. 
8cheidemandel,  Berlin,  Assignees  of  P.  Askenasy, 
Karlsruhe,  Germanv.  Eng.  Pat.  100,392, 
Mr.r.  30,  lOlO.  Under  Int.  Conv.,  Mav  3,  1915. 
Addition  to  Eng.  Pat.   15,365  of  1915'. 

GeL-^tin  globules,  formed  by  the  cooling  of  drops 
of  a  hot  solution  of  gelatin,  may  be  thoroughly 
cooled  and  prevented  from  adhering  together 
by  using  a  cooling  liquid  of  such  specific  gravity 
that  the  gloVjules  do  not  sink  in  it  until  they  are 
learly  solid,  and  too  hard  on  the  surface  to  permit 
ulhcsion.— F.  C.  T. 

Tanning  substances  and  method  of  preparing  the 
same.  A.  Romer,  Stuttgart,  Assignor  to  Deutsch- 
Koloniale  Gerb-  u.  Farbstoff-Ges.m.b.H.,  Karls- 
ruhe, Germanv.  U.S.  Pat.  1,186,500,  June  6, 
1916.    Dat«  of  appl.,  Jan.  24,  1916. 

,  See  Fr.  Pat.  471,921  of  1914  ;  this  J.,  1915,  438. 

I  Process   for   dyeing   artificial    leather.       U.S.    Pat. 
1,186,052.-    See  VI. 


XVI.— SOILS;  FERTIUSERS. 

Sulphur  in  moorland  soils  injurious  to  plant  growth 

and  subterranean  structures  ;    Xature  of  the . 

W.  Thorner.  Z.angew.  Chem.,  1916,  29, 233 — 236. 

The  so-caUed  reactive  sulphur  which  is  deleterious 
to  both  plant  growth  and  the  mortar  or  cenient 
of  underground  foundations,  etc.,  occurs  not  only 
as  pyrites,  but  also  in  the  free  state  and  in 
organic  combination.  Its  destructive  action  is 
ascribed  to  the  production  of  sulphuric  acid  by 
atmospheric  oxidation  in  presence  of  moistm-e. 
Finely  divided  sulphur  mixed  with  moist  sand  or 
peat  on  a  filter  imderwent  slow  oxidation  as  the 
water  evaporated,  and  similar  conditions  may  be 
a'^sumed  to  exist  in  peaty  land  containing  sulphur, 
11  exposure  to  the  atmosphere.  An  energetic 
"ddation  of  finely  divided  sulphur  in  aqueous 
suspension  was  observed  during  electrolysis  of 
the   water. — G.  F.  M. 

Molasses  ;    Utilisation  of  (cane) as  a  manure. 

L.  de  WaU.  Intern.  Sugar  J.,  1916.  18,  267—272. 

A  SERIES  of  plots  in  Java  was  treated  with  sulphate 
ot  ammonia.  Some  of  these  in  addition  received  : 
(I)  a  solution  of  cane  molasses  ;    (2)  a  solution  of 


sugar  of  the  same  sucrose  content  as  the  molasses  ; 
and  (3)  the  uiti'ogen, and  (4)  the  nitrogonand  potash 
equivalent  to  the  amounts  present  in  the  molasses 
adtled.  In  the  case  of  the  molasses  and  the  sugar 
plots  the  increased  tonnage  of  cane  per  iicre  over 
that,  found  when  using  sulphate  of  ammonia 
alone  was  10—11  and  6-5  respectively  :  whereas 
in  tlie  extra  nitrogen  and  extra  nitrogen  and 
potash  plots  it  was  2  J — 3 J  and  3 — 4  tons.  iS'wt- 
withstanding,  however,  these  increased  yields 
of  cane  caused  by  the  presence  of  sugar,  the 
available  sugar  of  the  cane  was  markedly  decreased. 
Application  of  the  molasses  was  made  in  these 
experiments  in  the  form  of  a  solution,  which  would 
immediately  drain  to  the  lower  strata  of  the  soil. 
Probably  a  more  advantageous  procedure  would 
have  been  to  use  "  solidified  molasses." — J.  P.  O. 

Zeolites  :     Chemical    and     physical    properties    of 

artificial .     A.  von  Signiond.      Kir.  Magvar 

Termi^s.    tarsulat.     Budapest.    Feb.     29,     1916. 
Chem.-Zeit.,  1916,  40,  519 — 520. 

Experiments  were  made  with  artificial  sodium- 
zeolites  containing  widely  varying  molecular  pro- 
portions of  silica,  alumina,  and  soda,  which  were 
converted  into  calcium-zeolites  by  treatment  with 
20  "o  calcium  chloride  solution.  The  calcium 
zeolites  obtained  were  of  four  kinds  and  possessed 
the  following  molecular  compositions  :  — 

(1)  3SiO,.Al203.CaO-i-3H20  ; 

(2)  7SiO;.2.\ljO„2CaO-f-6H,0  ; 

(3)  9SiO,",2Al203.2CaO-f8H20  ; 

(4)  23SiOo.4AljO3.4CaO4-20H,O  -^CaSiO,. 
The  reaction  is  a  true  chemical  reaction  and  does 
not  result  in  the  formation  of  gel  complexes  ; 
there  Is  evidence  of  crystalline  structure  in  the 
products.  The  sodium-zeoUtes  are  slimy  products 
whilst  the  calcium-zeolites  are  granular.  This 
corresponds  with  the  fact  that  soils  containing 
natural  sodium-zeolites  in  quantity  have  poor 
physical  properties  which  can  be  improved  by 
treatment  with  calcium  salts.  There  is  thus  a 
close  connection  between  the  physical  properties 
of  a  soil  and  the  cheniical  properties  of  the  zeolites 
which  are  present. — .1.  H.  J. 


Soil  acidity  ;  Cause  and  nature  of - 


icith  special 


regard    to    colloids    and    adsorption.     E.    Truog. 
J.  Phys.  Chem.,  1916,  20,  457—484. 

The  production  of  acidity  or  alkaUnity  when 
certain  neutral  solutions  come  in  contact  with 
certain  solids  is  probably  due  to  chemical  action 
and  not  to  selective  adsorption  of  ions.  Cameron's 
contention  that  the  acid  reaction  towards  litmus 
of  washed  absorbent  cotton  (and  inferentiaUy  of 
certain  soils)  is  due  to  adsorption  of  cations,  is 
untenable,  since  such  cotton  has  been  found  to 
contain  an  insoluble  fatty  acid  (perhaps  margaric 
acid),  which  would  not  be  removed  completely 
by  the  preliminary  washings  with  alkali  and 
acid.  \\Tien  the  cotton  is  brought  into  a  neutral 
salt  solution,  the  salt  reacts  with  the  fatty  acid, 
some  cations  are  removed,  and  an  equivalent 
amount  of  soluble  acid  is  liberated.  Similarly, 
the  reputed  selective  adsorption  of  ions  by  charcoal 
is  accounted  tor  by  chemical  actions  between 
impurities  contained  in  it  and  the  dissolved  salt. 
Assuming  selective  adsorption,  the  vastly  greater 
adsorptive  power  of  soils  would  still  need  explan- 
ation. Arguments  are  also  adduced  to  prove  that 
soil  acidity  is  not  the  result  of  selective  ion- 
adsorption"  bv  colloids  or  by  finely  divided  solids  ; 
and  it  is  shown  experimentally  that  under  suitable 
conditions,  the  reactions  causing  soil  acidity 
proceed  according  to  chemical  laws.  The  acidity 
in  well  aerated  soils,  in  particular  in  cultivated 
upland  soils,  is  due  to  hydrolysis  of  silicates,  of 
which  the  bases  are  removed  by  plants  and  by 
soil  water,  and  the  silica  and  acid   silicates  left 
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behind.  The  weathering  process  in  soUs  ran  be 
reproduced  by  treatiiit;  powdered  liasalt,  grarute, 
feUpar.  etc.,  with  carbonated  water  and  liltering  : 
tie  residues  are  acid  to  Htmus.  In  dry  regions, 
the  sohible  salts  acciinuilate  and  cause  fUkalinity. 
in  these  soib^,  organic  ariils  derived  from  plant 
residues  are  of  little  importance  :  they  may  be 
formed,  but  are  quickly  transformed.  In  badl\' 
aerated  soils,  c.;/..  in  peat  soils,  the  plant  remains 
are  decomposed  much  more  slowly  ;  instead  of 
being  oxidised  to  carbon  dioxide,  much  of  the 
carbon  i-emains  in  the  soil  in  organic  combination 
as  the  so-called  humic  acids,  and  eventually  is 
transformed  into  coal.  The  latent  acidity  of  a 
soU  (see  this  J.,  1910.  009)  may  be  largely  due  to 
kaoUnite  and  similar  compounds,  or  to  free 
quartz  ;  and  the  results  of  the  determinations  of 
active  and  latent  acidity  show  that  the  amounts 
of  different  hydroxides "  that  react  with  the  in- 
soluble acids,  are  approximately  chemically  equiva- 
lent. The  fact  that  acid  soils  do  not  take  uii 
equivalent  amounts  of  different  bases  from  salt 
solutions  possessing  a  common  ion,  is  not  opposed 
to  the  hj-pothesis  that  soU  acidity  is  due  to  the 
presence  of  free  acids,  for  the  reactions  involved 
would  be  much  influenced  by  secondary  reactions. 
By  using  small  quantities  of  finely  powdered  soil 
and  large  volumes  of  salt  solutions,  and  minimising 
the  time  of  contact,  the  effect  of  sueli  side  reactions 
can  be  practically  annulled  ;  and  determinations 
of  soil  acidity,  under  these  conditions,  give  results 
which  are  best  explaineil  on  the  assumption  of  the 
existence  of  free  acids.  Further,  the  adsorption 
hypothesis  would  lead  to  the  conclusion  that  the 
acidity  of  a  soU  would  increase  if  the  particles  were 
grounti  to  an  impalpable  powder  :  experiments 
showed  a  slight  decrease. — E.  H.  T. 


Bacterium  ;  A  hydrogen-oxidising  ■ 


-from  Indian 


suramp  rice  soils.  W.  H.  Harrison  and  P.  A. 
Subramania  Aiver.  Mem.  Dept.  Agiic.  India, 
Chem.  Series,  1910.  4,  135—148. 

Crude  cultures  of  the  bacterium  found  in  the 
soil-film  of  swamp  rice  land  (this  J.,  1913,  1165, 
and  1915.  190)  developed  verv  poorlv  in  Kaserer's 
solution  (KjHPO,  005°,„  MgSOj  0"02°b.  NH.Cl 
01  °o.  NaHCOj  005%,  FeClj  trace),  and  when 
plated  out  on  sUica  jelly,  or  on  washed  agar  media 
containingthe  salts  fonning  Kaserer's  solution, and 
incu  bated  in  an  atmosphere  of  mixed  carbon  dioxide, 
methane,  oxygen,  and  hydrogen,  did  not  oxidise 
the  hydrogen  except  in  one  instance.  In  this 
case  the  microscope  revealed  two  species  of 
bacteria,  a  non-motile  organism  and  a  pseudo- 
monas.  Inoculation  of  this  mixed  culture  into 
Kaserer's  solution  containing  0-1%  of  sodium 
asparaginate,  caused  a  greatly  increased  oxidation 
of  hydrogen.  By  repeated  plating  and  re-plating 
on  mineral  agar  containing  the  asparaginate,  a 
pure  culture  of  the  oxidising  non-motUe  bacterium 
was  isolated,  which  was  not  identical  w  ith  Kaserer's 
organism,  B.  paniotrophus.  It  is  about  1 — 4  fi 
long  and  0-5  fi  broad,  stauis  readUy  with  aqueous 
stains,  has  no  flagcllse  and  is  non-spore-forming. 
It  gives  a  white  gelatin  stab  culture,  and  docs 
not  reduce  nitrates  or  fennent  sugars.  Practically 
inactive  under  autotropic  conditions,  it  oxidises 
hydrogen  in  symbiosis  with  the  motile  bacteriiun 
mentioned  above.  In  presence  of  sodium  aspara- 
ginate. peptone,  or  nuti^ose  (optimum  amounts, 
001 — 003%)  oxidation  takes  place  readUy,  but 
excess  of  such  organic  matter  inhil^its  the  action. 
The  presence  of  the  motile  organism  promotes 
oxidation  when  the  organic  sul)stance^  are  also 
present,  and  only  in  this  case  was  complete 
oxidation  observed.  The  organi.«m  utilises  am- 
monia and  nitrates  in  presence  of  dextrose,  but 
under  these  circumstances  no  oxidation  of  hydrogen 
takes  place.— E.  H.  T. 


Carbon  and  nitrogen  changes  in  soil  variotisli, 
treated  :  itoit  treated  tcith  ealeium  carhonali 
ammonium  sulphate,  and  sodium  nitrate.  \l.  s 
Potter  and  R.  S.  Snvder.  SoU  Science.  1910,  1 
70 — 94.     .T.  C  hem.  Soc,  1910.  110,  i.,  459 — lou 

The  soU  employed  was  a  sUt  loam  containiiii. 
l-SS^o  of  carbon  and  01137%  of  nitrogen:  it- 
lime  lequircmcnt  was  000  lb.  per  acre  accordiii. 
to  the  Veitih  method  (this  J..  1904,  702).  Tl. 
amounts  of  ammonia  and  carbon  dioxide  givci 
oft"  by  the  soUs,  both  alone  and  with  .addition  u 
ammonium  sulphate  and  sodium  nitrate  respect 
ively.  without  and  with  calcium  carbonate,  wei. 
estimated  by  passing  air  over  the  soil  containec 
in  pots  under  bell-jars,  and  then  successiveh 
thro\igh  standard  acid  and  5%  potassiun 
hydroxide.  Considerable  amounts  of  carlioi 
dioxide  were  given  off  dviring  the  first  two  dft> 
from  the  soil  alone  and  from  the  soU  with  sodiuii 
nitrate  ;  with  ammonium  sulphate  the  amoum 
was  much  higher  ;  and  with  calcium  carbonati 
very  much  higher,  whether  employed  alone  f>r  ii 
conjunction  with  the  nitrogenous  manures.  Tlii 
production  of  carlion  dioxide  rapidly  feU.  bill 
remained  highest  in  the  pots  wliich  reccivei 
calcium  carbonate.  As  regards  the  origin  oj 
the  carbon  dioxide,  it  is  shown  that  in  this  experi 
ment  addition  of  calcium  carbonate  diminishec 
its  production  from  the  organic  matter ;  ii 
another  experiment  the  organic  matter  yielde( 
more  carlion  dioxide  when  calcium  carbonate  wa^ 
•idded  than  without.  The  loss  of  aminotiii 
amount<'d  to  about  0-3  lb.  per  acre  in  twelvi 
weeks,  and  was  only  higher  (al)out  ten  times 
in  the  pots  which  received  both  calcium  car 
bonate  and  ammonium  sulphate.  The  losses  ol 
total  nitrogen  were  generally  less  and  the  gainr 
greater  when  calcium  carbonate  was  added  thai 
without  it. 


Pine  resin   and  tannin;     Influence  oj - 


-  on  th 


nitrogen  economy  and  on  the  physical  propertiei 
oj  the  soil.  A.  Kocli  and  A.  Oelsner.  Centr.  Bakt 
Par.,  1916.  ii.,  45, 107—118.  J.  Chem.  Soc.  1916 
110,  i.,  454. 

In  soU  to  which  5%  of  colophony  and  0025%  ol 
nitrogen  as  nitrate  were  added,  the  whole  of  tht 
nitrate  was  denitrified  by  bacteria,  which  utilisct 
the  colophony  as  source  of  energy,  in  four  weeks 
The  total  nitrogen  of  the  soil  was  only  slighth 
diminished,  so  that  the  nitrate  was  utiUsed  a^ 
source  of  nitrogen  without  Uberation  of  fret 
nitrogen.  In  an  experiment  in  which  colophon> 
was  substituted  for  citric  acid  in  a  Giltay  solution 
there  was  a  shght  reduction  of  nitrate  to  nitriti 
in  a  few  days.  The  reduction  was  more  vigorou; 
in  a  Rauhn  solution,  with  colophony  instead  o 
sugar,  owing  probably  to  the  solvent  actioi 
of  tlie  potassium  carbonate  on  the  resin.  It  i: 
possible  that  nitrification  is  hindered  by  tin 
presence  of  resin  constituents  dissolved  by  alkal 
.salts.  Tannin  is  readily  assimilated  by  mouli 
fungi,  and  the  increased  growth  of  the  fungi  give 
rise  to  a  temporal^'  loss  of  nitrogen  present  in  th. 
forms  of  ammonium  salts  and  nitrates,  wlii'l 
explains  the  low  amounts  of  nitrates  found  in  soil. 
containing  tannin.  No  oxaUc  acid  is  produced  b; 
Aspergillus  niger  from  tannin.  Addition  of  tannii 
to  soiis  results  in  the  production  of  a  dark  colon: 
not  due  to  iron.  The  power  of  retaining  water  ):, 
increased  by  addition  of  tannin  to  soils.  Largi 
additions  of  tannin  render  soUs  hard  like  atone 
owing  perhaps  to  the  precipitation  of  coUoids. 

Calcium  cyanamide  ;  Effect  of  varying  amoiintt  o 
admixed  water  upon  the  decomposition  of  crud 

,   and  the  formation  of  dieyandiamide.     (i 

Hager  and  J.  Kern.  Z.  angew.  Chem.,  191« 
29,  221—223. 

QUANTllTES  of  crude  calcium  cyanamide  of  10': 
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gnns.  each  were  treated  separately  with  5.  10,  l.T, 
25,  and  "jO  gi'ius.  of  water,  and  eueloseil  in  aii- 
tight  k'"'^**  vessels.  After  5  and  7  months  the 
material  was  analysed.  The  fertiliser  ii.sed  con- 
tained :  total  nitrogen  l.'^(>:i°o.  of  which  17-73  was 
water-sohitile.  cyau.iniide-nitropren  Ui^.TOn-  nitro- 
gen as  dicyandianude  OoO"„,  as  ammonia  0-2-1  °o, 
and  as  "  urea  "  nitrogen  {'.c.  the  element  left  in 
the  filtrate  after  precipitation  of  the  dicyan- 
dianude) 0--t8°o-  Seven  months'  storage  without 
added  «ater  caused  no  perceptible  change  : 
with  5  jmd  10  grnis.  of  w.iter,  the  changes  were 
very  small,  the  dicyandiamide  nitrogen  rising  to 
O-Oi  and  0-87  "„  respectively.  The  presence  of 
15  gnns.  of  water  produced  more  change;  the 
dicyandiamide  nitrogen  rose  to  llS^i,  the  urea- 
nitrogen  to  0-71  %,  the  cyauamide  nitrogen  fell  to 
13-61  °o<  sind  the  ammonia  nitrogen  to  014%. 
Very  little  change  took  place  in  the  first  ten 
days  when  25  grms.  of  water  was  added,  but  after 
7  months,  2-58%  of  dicyandiamide  was  found. 
With  50  gnns.  of  water,  profound  changes  took 
place  and  the  material  set  to  a  hard  stone-like 
mass  ;  after  2  J  months  and  7  months,  the  dicyan- 
diamide nitrogen  rose  to  7-51  and  017%  respect- 
ively, the  cyanamide  nitrogen  falling  to  2-81 
and  0-28%  respectively  in  the  same  periods. 
The  analyses  were  performed  by  Caro's  method 
(compare  tliis  ,T.,  1916,  647).  Calcium  cyanamide 
should  not  be  stored  after  it  has  become  wet, 
but  may  be  used  immediately  ;  the  use  of  water 
to  produce  it  in  a  granidateii  form  is  not  likely 
to  succeed.— E.  H.  T. 


i^hosphoric    acid;     Determination    of - 


■  by    the 


cUro-uranium  method.  P.  Crispo  and  R.  W. 
T\iinzing.  Landw.  Versuchs-Stat.,  1916,  88, 
131—141.    J.  Chem.  Soc,  1916,  110,  ii.,  342. 

The  citrate-soluble  phosphoric  acid  in  phosphatic 
"ertilisers  may  be  estimated  by  precipit.ating  the 
ihosphoric  acid  as  ammonium  magnesium  phos- 
liiate  under  the  cc>ntlitions  described  by  I'opp 
this  J.,  1912.  831),  dissolving  this  precipitate  in 
lit  aceti<'  acid,  and  titrating  the  sohition  with 
■andardised  uranium  acetate  solution,  vising 
botassium  ferrocyanide  as  the  indicator.  For  the 
bstimation  of  total  phosphoric  acid  in  fertilisers 
•ontaining  much  silica,  the  interfering  action  of 
lie  latter  may  be  eliminated  tiy  boiling  10  grms. 
if  the  sample  \\-ith  5  grms.  of  ferrous  sulphate 
md  filtering  the  mixture.  Results  of  numerous 
estimations  of  phosphoric  acid  in  a  variety  of 
ertiliseis  are  recorded,  showing  that  the  results 
ibtained  by  the  method  are  trustworthy. 

irsenic  ;    StimidaUng   influence   of upon   the 

nitrogen-f}.xing  organisms  of  the  soil.  J.  E. 
Greaves.  J.  Agric.  Res.,  1916,  6,  389 — 416. 
(See  this  J.,   1915,  808.) 

Che  influence  of  arsenic  compounds  upon  soil 
ertility  is  complicated  by  the  fact  that  the  anion 
nd  cation  of  the  salt  may  act  in  co-operation  or 
■iitagonisticaUy.  Thus  the  good  effect  of  lead 
.rsenate  is  due  to  both  lead  and  arsenate  ions, 
•nd  the  injurious  nature  of  Paris  green  is  the  result; 
•f  the  toxic  action  of  the  copper  preponderating 
•ver  the  beneficial  action  of  the  arsenic.  Arsenic 
aimot  take  tl>e  place  of  phosphorus  as  a  source 
t  energj-  for  nitrogen-fixing  organisms,  but 
ill  some  unknown  manner  it  renders  avaOable 
He  phosphorus  that  is  present  in  insolulile  foims  ; 
also  stimulates  the  cellulose  ferments  which 
1  their  turn  promote  the  activity  of  these 
rganisms.  The  nitrogen-fixing  powers  of  soil 
xtract,  uufiltered  or  filtered,  and  of  soil  which 
as  been  dried  for  some  time,  are  but  little  affected 
y  arsenic,  indicating  that  this  stimidant  acts 
i.^rnly  by  removing  a  thermolabile  constituent 
ii  the  soil. — E.  H.  T. 


Pu7igicidal    properties     of    certain    spray    fluids. 
Eyre  and  Salmon.     See  XIXu. 

Patents. 

Phosjihoric  acid ;  Enrichment  of  minerals  con- 
taining  .     A.    IVank,  Charlottenlmrg.    Ger. 

Pat.  292,090,   Nov.   1,    1914. 

Phosphatic  minerals  containing  calcium  carbonate 
are  calcined  to  convert  the  latter  into  quicklime, 
and  this  is  remQve<l  in  the  form  of  oxycnloride  by 
treatment  with  calcium  chloride  solution.  Basic 
slag  may  be  treated  directly  with  calcium  chloride 
solution  to  remove  the  free  lime.  By  treating  the 
calcium  oxychloride  solution  with  carbon  dioxide 
or  gases  containing  it,  calcium  carbonate  is  pre- 
cipitated and  calcium  chloride  regenerated. — A.  S. 

Superphosphate  ;     Production   of  dry   disintegrated 

.     H.   Hubert,   Neuss.     Ger.   Pat.   292,173, 

June  12,   1915. 

The  fluid  mixture  of  raw  phosphate  and  sul- 
phuric acid  is  heated  by  direct  contact  with  fire- 
gases  flowing  in  the  same  or  in  the  opposite 
dii'ection,  and  is  at  the  same  time  continuously 
agitated.  For  example  it  may  be  passed  through 
a  series  of  superposed  chambers,  each  provided 
vrtth  a  stirrer,  and  traversed  by  fire  gases.  Pro- 
vided the  mass  is  kept  well  stirred  and  the  duration 
of  heating  is  not  prolonged,  a  temperature  of 
300°  C.  may  be  used  without  risk  of  formation  of 
metaphosphate  or  reversion  of  the  superphosphate, 
and  under  these  conditions  the  mass  sets  very 
quickly  to  a  finely-divided  product. — A.  S. 

Fertiliser  and  method  of  preparing  same.  W.  S. 
Allan,  Freeport,  and  H.  H.  and  J.  W.  Sturgis, 
Standish,  Maine.  U.S.  Pat.  1,178,119,  Apr.  4, 
1916.     Date  of  appl.,  Nov.  13,  1914. 

"  Muscle  mud,"  a  .shell-fish  formation  found  in 
deposits  on  the  sea  coast  and  containing  any  or 
all  of  the  elen^ents,  nitrogen,  phosphorus,  calcium, 
is  drained, dried  in  heated  ovens  or  drying  cyhnders, 
givund,  and  then  mixed  with  a  fertilising  material, 
e.g.,  a  potassium  mineral. — E.  H.  T. 

Fertilisers  containing  ammonium   chloride,  or  pure 

ammonium  chloride  ;    Manufacture  of .     H. 

Precht,  Hanover.  Ger.  Pat.  292,174,  Mar.23,igi5. 

AioloNiuM-BiAGNESiUM  chloi'ide,  obtained  by  the 
action  of  ammonia  on  magnesium  chloride  solution, 
is  dissohed  in  a  small  quantity  of  hot  water, 
so  that  on  cooUng,  decomposition  occurs  and 
ammonium  chloride  crj-staUises  out,  the  mag- 
nesium chloride  remaining  in  the  mother  liquor 
together  with  undecomposed  double  salt.  The 
solution  is  evaporated  and  the  residue  again 
treated  with  hot  water  to  decompose  the  double 
salt.  Dilute  aqueous  alcohol  may  be  used  in  place 
of  water,  and  instead  of  dissolving  the  double  salt 
it  may  be  decomposed  by  stirring  it  ■nith  a  quantity 
of  cold  ^\ater  or  aqueous  alcohol  insufficient  to 
dissolve  it  completely. — A.  S. 

Fertiliser  from  the  icaste  liquor  from  potash  works  ; 

Manufacture  of  a .     KaUwerke  Grossherzog 

von  Sachsen  A.-G.,  Dietlas,  and  K.  Hepke, 
Dorndorf.     Ger.  Pat.  292,209,  Jan.  29,  1915. 

The  liquor  is  treated  with  gaseous  ammonia  or 
gases  containing  it,  for  example  in  absorption 
towei-s.  in  order  to  convert  the  dissolved  mag- 
nesium chloride  into  ammonium  chloride,  suitable 
for  use  as  a  fertiliser,  and  magnesia. — A.  S. 

Lime-nitrogen  [crude  calcium  cyanamide]  ;  Improv- 
ing tlie  fertilising  action  of .      A.   Stutzer, 

Konigsbei^,  Assignor  to  Bayerische  Stickstoif- 
Werke  A.-G.,  Berlin.  Germanv.  U.S.  Pat. 
l,185,731,June  6,1916.  Dateofappl.,Sept.l2,1911. 

See  Ger.  Pat.  242,522  of  1910  ;   this  J.,  1912,  293. 
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XVn.— SUGARS  ;  STARCHES  ;  GUMS. 

Sucrose;     Dcterniination    of in    caiic    products 

6v  direct  polarigatioii  after  the  dcMruction  oj 
the  reducitig  sugars.  C.  Jliiller.  Intern.  Sugar 
J..  191«j,  18,  274—275. 
Is  place  of  the  use  of  alkali  hydroxides  and 
hvdrocen  peroxide,  reoomnieuded  by  Lem eland 
(tills  J..  1910.  1220)  and  VoUant  (this  J.,  191 1. 
1829)  for  the  destruction  of  the  reducing  sugars 
previous  to  the  determination  of  sucrose  in 
c-aue  molasses  and  similar  products  by  direct 
polarisation,  the  author  uses  a  solution  containing 
25  grms.  of  RocheUe  salt  and  ;!2  grnis.  of  so<liuni 
hydroxide  in  400  c.c.  of  water,  in  which  is  dissolved 
li  grms.  of  bismuth  subnitrate,  the  mixture  being 
made  up  to  500  c.c.  50  c.c.  of  a  40  "„  solution  of 
the  sample  contaiiie<l  in  a  300  c.c.  flask  is  heated 
with  15  c.c.  of  the  reagent  (sufficient  for  the 
destruction  of  3  grms.  of  reducing  sugars)  in  a 
boiling  water-b.<ith  for  15  minutes.  The  liquid  is 
then  cooled,  150  c.c.  of  water  and  60  c.c.  of  basic- 
lead  a<-etate  (36'  B.,  sp.  gr.  1-33)  added,  the 
volume  made  up  to  300  c.c.  and  the  liquid  mixed 
and  filteretl.  100  c.c.  of  the  filtrate  is  treated  with 
5  c.c.  of  acetic  acid,  made  up  to  110  c.c,  treated 
with  2  grms.  of  decolorising  carl)on,  mixed. 
filtered,  and  polarised  in  a  400  mm.  t\ibe.  Rapid 
and  certain  result*,  corroliorating  those  found  by 
double  polarisation  using  sulphurous  acid,  are 
claimed  to  be  obtained,  and  the  procedure 
is  stated  to  be  particularly  applicable  to  routine 
work  in  cane  sugar  factories. — J.  I'.  O. 

Lead   [In   sugar  solutions]  ;    Determination  of 

as  sulphite.  H.  Pellet.  Ann.  ('him.  Analyt.. 
1916,  21,  114—116. 
The  determination  of  lead  as  siUphite  (see  this  J.. 
1915.  925)  was  recoDUnended  by  the  author  in 
1013  (Sucrerie  Beige,  and  Bull.  I'Assoc  C"him. 
Sucr..  19,  362).  The  method  gives  very  accurate 
results  with  the  lead  left  in  solutions  of  l)eet  and 
cane  sugar  molasses  after  treatment  with  basic- 
lead  acetate.  Lead  sulphite  is  less  soluble  than 
the  carbonate,  particularly  in  presence  of  sugar 
and  of  the  organic-  substances  in  molasses.  The 
complete  removal  of  lead  from  sugar  solutions 
destined  to  be  inverted  with  invertase,  is  most 
satisfactorily  accompUshed  by  precipitating  it 
with  an  excess  of  sulphurous  acid. — K.  II.  T. 

Starch  ;   Influence  of  various  suits  on  the  liquefaction 

of .    B.  VLswanath,  T.  I..  Row.  and  V.  A.  R. 

Avvangar.  Mem.  Dept.  Agric.  India.  Chem. 
Series,  Vol.  IV.,  Xo.  5,  160—163. 
Teh  authors  studied  the  relative  influence  of 
various  compounds  at  A'  ,10  concentration  on  the 
rate  of  liquefaction  of  rice  starch  at  70 '  C.  One 
grm.  of  starch  in  50  c.<-.  of  the  liquid  under 
investigation,  was  shaken  continuously  for  1  hour 
at  70-  (.'..  then  cooled,  treated  with  15  c.c.  of 
malt  extract  and  kept  for  2  hours  at  30"  C,  Warth 
and  Ilarabsett  (this  J.,  191 1,  433)  having  previously 
shown  that  at  this  temperature  malt  extract 
attacks  onlv  liquefied  starch.  The  liquid  was 
then  made  up  to  100  c.c.  and  filtered  with  kaolin, 
and  50  c.c.  of  the  filtrate  was  hyclrolysed  with 
hydrochloric  acid  and  th.-  dextrcjse  formed  was 
detennined  and  calculatc-d  back  to  starch.  The 
results  showed  that  41-91%  of  the  starch  was 
liquefied  by  distilled  water  alone,  and  the  follow- 
ing percentages  in  presence  of  the  substances 
indicated,  at  N  /lO  concentration  :— KOII.  67-51  %  ; 
Na.CO,,  26-62%:  CaCH),  (A'/IO  suspc-nsion), 
25-64%  ;  HCl.  23-00%,:  NajS04,  22-06%; 
MgSO,.  20-}0'>„  :  XaCl.  1900%  ;  MgCl^,  17-14%  ; 
CaCTj,  13-.50%,.— J.  H.  I>. 

Sugar  formaiwn   in   the   sulphUe-ceUulose  process. 
Oman.     See  V. 


Utilisation  of  cane  molasses  as  manure.    De  W.iU. 
See  XVI. 

t'sc  of  cane  sugar  as  adjunct  and  its  inrersioni 
during  the  production  of  beer.  Schcinfeld.  See] 
XVI II. 

Detennination  of  gum  in    officinal    syrups.     Luce 
See  XX. 

Biochemical  sgnthesis  of  a  galactobiose.    Bourquelot 
and  Aubry.     i^ec  XX. 

l'.\TENTS. 

Starch  from  corn  [maize]  ;  Process  for  tttilising  trasli 

products  from  the  manufacture  of .     W.  N 

Sage,     Keokuk,    Iowa.       U.S.    Pat.    1,187.302 
June  13,  1916.     Date  of  appl.,  Apr.  30,  1915. 

The  soluble  products  in  the  waste  liquors  froii 
tlie  manufactiu-e  of  maize  starcli  are  precipitatcc 
l)y  agitJiting  the  liquors  with  lime,  transferrin), 
to  a  settling  tank,  di-awing  otT  the  superiuitani 
lic^uor,  forcing  the  sediment  into  a  press,  ani 
drying  the  pressed  iiroduct. — J.  P.  B. 

Starch  ;   Apparatus  for  drying .    .T.  J.  JlerriU 

Chicago.  111.,  Assignor  to  Corn  Product,*  Refiniii|. 
Co.  U.S.  Pat.  I,l,s3.097.  .\Iav  16,  1916.  iJat- 
of  appl.,  Oct.  12,  1914. 
The  starch  is  passed  through  a  drying  tunnel  upoi 
a  tnuk.  whic  h  runs  on  rails.  The  upper  part  i. 
the  truck  is  divided  into  narrow,  vertical,  longi 
tudinal  compartments,  having  sides  and  bc>ttoii 
of  foraminous  material  and  open  at  the  top 
The  compartments  are  spaced  apart  to  allow  thi 
air  to  circulate  between  theua.  When  the  starcl 
is  dry,  the  truck  is  withdrawn  from  the  tunnel  am 
inverted  to  discharge  its  contents. — VV.  11.  C. 

Process  and  apparatus  for  revivifying  or  decarbonin 
ing  bone-black  or  other  filtering  media.  U.S.  Pats 
1,184.397  and  1,184,398.     See  I. 

Filter  for  liguids.  especially  for  sugar  juices.    Gei 
Pat.  291,519.     See  1. 

Centrifugal  machine  [for  drying  sugar] ;   Autmnati 

.     F.   Villarreal,  Cmces,   Cuba.     U.S.  Pat 

l,187,205,June  13,1916.  Dateof appl.,0et.l,191-l 

" Depulverisation"  of  starch  and  the  Hie.  Materia 
for  use  in  brewing.  U.S.  Pats,  1,186,893  an. 
1,186,894.     See  XVIIL 


XVni.— FERMENTATION    INDUSTRIES, 

Beer  ;    Use  of  cane  sugar  as  adjunct,  and  its  inversio 

during   the   j/rnduction    of .       F.    Schonfeh 

Woch.  Brau..  1916.  33,  9—11. 
A  HEDUf'TioN  of  40%  in  the  amount  o(  mnl 
availal)le  for  brewing  in  fJermany  has  led  to  tl: 
u.se  of  cane  sugar  as  adjunct,  this  being  pennittc- 
on  condition  that  the  primary  fennent.itioii  i 
carric-d  out  with  top-fermentatioi»  yeast,  '^'""i 
sugar  added  to  wort  is  not  inverted  by  one  hour 
lioiling  of  the  wort.  Init  if  added  just  before  c 
after  the  primarv  fermentation  it  is  complete 
invertc-d  in  I  or  2  davs  at  20  HJ.  and  more  slo"'! 
at  cellar  temperature  (cp.  Baker  and  Hultc^n 
this  .T..  1914.  562).  If  achled  to  beer  .shoi-t  i 
before  pastc-urisation  it  is  sometimes  completcl; 
hvdrolvsed  l)efore  the  operation  i.s  conclude-' 
espec-ia'llv  when  the  rise  of  temperature  w  slowl 
but  if  aiiv  sucrose  remains  after  pa.steu nsation  i^ 
rate  of  inversion  is  much  slower  than  in  i"! 
pasteurised  beer.  The  author  considers  *■[>»'.': 
using  cane  sugar  for  (ierman  beers  the  af'd""! 
of  the  sugar  without  prior  inversion  is  not  UKe. 
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to    weaken    the    yeast,    siiioe   the    invertasi;    acts 
outsiilr  the  tell. — J.  II.  L. 


Hops;     liijluiiirc    (>/- 


0)1    llic    proiein-conteiit. 


fonm-rctainintj  power,  anil  slahilili/  of  beer.      R. 
ri(\isz.    Z.  ges.  Brauw.,  litUi,  39/19—52. 

In  ixporiinents  in  whuh  5-5  j;mis.  of  hops  was 
boiloil  for  1  hour  in  about  1  litre  of  wat<!r,  the 
amount  of  nitrogen  (calculated  a.s  protein) 
extraiteii  was  only  ll-3t)9%  of  the  dry  substance 
of  the  hops,  anil  only  about  At  of  this  was  pre- 
cipitable  by  pho-sphotunsrstic  acid.  F^irther 
experiments  indicated  that  the  pre<ipitation  of 
nitrogenous  matters  from  wort  <luring  boiling  is 
not  increased  by  addition  of  a  hop-extract.  The 
foam-holding  power  of  a  uuxture  of  hop-extract 
and  malt-extract  was  found  to  be  far  greater 
than  that  of  either  extract  alone. — J.  H.  L. 

Fernientatioit  ;     Mechanism   of  alcoholic — — .      A. 


Fernbach.    J.  Inst.  Brew.,  191(i,  22,  354—367. 

The  author  has  previously  shown  that  when 
fermentation  is  conducted  in  presence  of  calcium 
carbonatf,  relatively  large  quantities  of  calcium 
pyruvate  accuumlate  in  solution,  thus  confiruaing 
the  view  that  pyruvic  acid  is  an  int^irmediate 
product  of  fermentation  (this  J.,  1914,  97,  707). 
The  tjuantity  of  acids  formed,  as  estimated  from 
the  amount  of  lime  dissolved  at  various  stages 
of  fermentation,  increases  approximately  in  pro- 
portion to  the  amount  of  sugar  decomposed,  and 
far  exceeds  the  limit  possible  in  absence  of  calcium 
carbonate,  llie  total  weight  of  salts  precipitable 
by  alcohol,  obtained  by  the  author  in  fermentation 
with  yeasts,  varied  between  7  and  25  %  of  the 
sugar,  and  consisted  mainly  of  calcium  pyruvate. 
Tlie  amount  of  free  pjTUvic  acid  actually  Isolated 
did  not  in  any  case  exceed  5°^,  of  the  sugar,  owing 
to  the  t/endency  of  the  free  acid  to  condense 
forming  a  lactone  from  \\Iiich  pyrotartaric  acid 
is  produced  by  elimination  of  carbon  dioxide. 
This  lactone  may  possibly  play  a  part  in  the 
formation  of  succinic  acid  during  fermentation. 
In  feixnentations  conducted  in  presence  of  calcium 
carbonate  the  amount  of  pyruvic  acid  present 
(estimated  by  absorption  of  iodine  in  presence  of 
alkali)  Increases  untU  practically  all  the  sugar 
is  decomposed,  and  aft-erwards  diminishes,  for 
even  in  the  form,  of  calcium  salt  it  is  slowly 
decomposed  by  the  yeast.  The  products  of  the 
decomposition  of  pyruvic  acid  by  yeast  are  carbon 
dioxide  and  acetaldehyde,  and  the  author  con- 
siders that  the  latter  Is  converted  into  alcohol 
by  the  reducing  action  of  the  yeast.  The  salts 
formed  during  fermentation  in  presence  of  calcium 
carbonate  include  calciuni  lactate,  the  lactic  acid 
being  formed  doubtless  by  reduction  of  pjTUvic 
acid. — J.  H.  L. 

Wine  ;   liapid   wethod  for  the  dcicrinination   of  the 

xulphate-contenf    of .     J.    Pritzker.     Chem.- 

Zeit..  1910,  40,  499 — 501. 

For  approximate  determinations,  8  c.c.  of  wine, 
or  a  smaller  quantity  diluted  to  8  c.c.  with  water, 
is  mixed  with  1  c.c.  of  a  10  "„  solution  of  liarium 
chloride  containing  hydrochloric  acid,  and  centri- 
fuged  for  3  mins.  at  about  1400  levs.  per  min.  in 
a  tube  of  which  the  closed  end  is  dra^\-n  out  to  form 
a  narrow,  gradu.ated  extension.  The  amount  of 
sulphate  is  estimated  from  the  volume  occupied 
by  the  precipitate.  When  greater  accuracy  is 
required.  10  c.c.  of  wine  may  be  titrated  with 
standard  barium  chloride  solution  (14  grms. 
B»C'lj,2H20  and  50  c.c.  concentrated  HCl  per 
litre  ;  1  c.c.  corresponds  to  1  grm.  of  K2SO4  per 
htre  of  wme)  in  a  centrifuge  tube  such  as  a  Schmid's 
albuminometer.  The  tube  is  spun  for  1  min..  after 
addition  of  slightly  less  than  the  required  amount 
of  barium  chloride  (as  found  by  the  foregoing 
t«st),  and  again  after  addition  of  successive  portions 


of  01  c.c,  so  long  as  a  drop  of  the  barium  chloride 
solution  pro<luces  a  precipitate  in  the  8upernata,nt 
liquid.  The  second  method  was  found  to  give 
results  in  close  agi'eement  with  the  conductivity 
method  of  Dutoit  and  Duboux  (this  J.,  1908,  871, 
912).  which  the  author  considers  .accur.ate  bvit 
troublesome  to  operate  without  considerable 
experience  (cp.  Bnmo  and  D'Auzay,  this  J.,  1912, 
500,  742).— J.  H.  L. 

Liqueurs  ;  Determination  of  essential  oils  [essences] 

in .     X.    Rocques.     Ann.   Falsif.,    1916,    9, 

127—134. 

A  Commission  appointed  to  investigate  the 
methods  for  determining  the  total  quantity  of 
essential  oils  in  various  liqueurs  reports  that  the 
iodine  method  (see  Bonnet,  this  J.,  1916,  613) 
yielded  accurate  results  only  in  the  case  of  liquevirs 
flavoured  with  aniseed  or  carraway  (kummel)  oils, 
the  iodine  values  of  these  two  oils  being  1-45  and 
2-40,  respectively.  .In  the  case  of  all  otlier  liqueurs 
(Benedictme.  Chartreuse.  Curasao,  mint,  orange 
liitters.  etc.)  the  gravimetric  method  described 
by  ]\Iutt,elet  (this  J.,  1910,  432,  613)  should  be 
employed.  It  was  found  that  well-known  brands 
of  liqueurs  frequently  contained  more  than  0-5 
grm.  of  essential  oil  per  litre,  the  maximum  limit 
fixed  by  a  recent  French  law  ;  in  Curasao  liqvieur 
the  quantity  exceeded  2  gi-ms.  per  litre.  Ver- 
mouth did  not  contain  any  appreciable  quantity 
of  essential  oil. — W.  P.  S. 

Meihane  fermentation  of  ethyl  alcohol.  V.  L. 
OmeUanskv.  Ann.  Inst.  Pasteur.  1916,  30, 
56—60.     J.  Chem.  Soc,  1916.  110,  i.,  453—454. 

Aqueous  solutions  of  ethyl  alcohol  (\°o)  contain- 
ing, in  addition,  only  mineral  matter  In  amounts 
necessary  as  bacterial  food,  have  been  submitted 
to  anaerobic  fermentation  by  inoculation  with 
faecal  matter  from  a  rabbit  which  had  previously 
received  alcohol  for  a  fortnight.  The  gas  collected 
consisted  of  carbon  dioxide,  11-5%;  methane, 
87-4%;  and  hydrogen,  1-1  °i.  The  solid  matter 
collected  at  the  bottom  of  the  liquid  was  used  to 
inoculate  another  solution,  the  gas  this  time 
consisting  of  carbon  dioxide,  12  °o,  and  methane, 
88%.  Fermentation  in  each  case  continued  until 
the  whole  of  the  alcohol  was  decomposed,  and  the 
liacteria  persisted  through  a  series  of  generations 
for  more  than  a  year.  The  liacteria  were  examined 
microscopically,  and  presented  the  forms  of  very 
slender,  moderately  long  rods,  slightly  bent  and 
without  spores. 

Urease  content  of  certain  beans,  with  special  reference 
to  the  jack  bean.  J.  C.  Mateer  and  E.  K.  !Mar- 
shall,  jun.     J.  Biol.  Chem..  1915,  35,  297—305. 

The  jack  bean  {Canavalia  ensiformis),  growing  in 
the  West  Indies,  was  found  to  contain  more  than 
fifteen  times,  and  the  sword  bean  (C.  gladiata) 
about  five  times  as  much  urease  as  the  soya  bean 
{Glycine  hispida)  ;  whilst  the  horse  gram  (Dolichos 
biflorus)  contained  about  one-fifth,  the  white 
lupin  {Litpinus  albus)  about  one-fiftieth,  and  the 
urd  Ijean  {Phaseohis  aureus)  about  one-three- 
hundred  and  fiftieth  as  much  urease  as  the  soya 
bean.  The  extract  from  the  jack  bean  contained 
much  less  soHd  residue  than  did  that  from  the 
soya  bean,  and  the  urease  appeared  to  be  specific 
for  urea  ;  the  extract  was  found  to  be  useful  for 
the  removal  of  urea  previous  to  the  determination 
of  amino-acids  In  urine  by  the  Van  Slyke  method. 

— W.  P.  S. 

A  hydrogen-oxidising  bacterium  from  Indian  sicamp 
rice  soils.  Harrison  and  Subramanla  Aiyer. 
See  XVI. 

Influence  of  various  salts  on  the  limiefaction  of 
starch.     Vlswanath   and    others.     Sec    XVII. 
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Patents. 

Potato  peflimin  ;    Preparation  of for  industrial 

utilisation.'  E.  Borri\s.  anil  AmMi.  Borriis.  Barce- 
lona, .•^pain.  Euc:.  Pat.  lOO.OT'i.  Jan.  :?,  191C. 
(Appl.  No.  .">0  of  i!»ll>.) 
Potato  ptvliuiis  aiv  lioilcd  with  water  or  stoanied, 
then  ilrieil  in  a  stovo  at  a  toinperatiire  s;railuftlly 
ri.<ini;  fixim  liO'  to  I'M"  C.  to  olitAin  a  piwduct 
iiaviiis  a  certain  hardness  or  riszidity.  wliich  may 
be  crushed  or  ground  and  suhseipiently  used  for 
the  manufacture  of  glucose,  alcohol,  etc. — J.  F.  B. 

Starch    and    the  like:   •'  Depuh-crisation"    of . 

Material   for    use    in    brewing.       P.    Dreesbach, 

Assignor  to  Corn  Products   Refinins;  Co..  New 

York.   U.S.  Pats,  (a)  1,1S6.S9;>  and  (n)  1,186,891, 

June    13.    191C.      Dates  of  appl.    Mar.   30  and 

Apr.  30,  1915. 

A  STAKcn  powder  is  mixed   with  a  solution  of  a 

binder  which  will  form  with  it  a  soUd  mass  and  is 

non-injurious  for  human  consumption,  e.g..  glucose 

or  other  sugar,  in  the  proportion  of  alwut  1  part 

of  dry  binder  to  9  of  starch  ;    the  resulting  paste 

is   moulded,    dried   by   heat,  and   broken  up.      (2) 

The  material  for  use  in  l)rewing  consists  of  starch 

substantially  ungelatinised,  the  granules  of  which 

are  held  together  in  the  form  of  fragments  by  a 

binder.— J.  F.  B. 

Treatment  of  earthenware  filters  for  the  preparation 
of  non-alcoholic  beverages  from  loines  and  fruit 
juices.     Ger.  Pat.  291,848.     See  XIXa. 


XIXa.— POODS. 

Gluten  considered  fro^n  the  stand-point  of  colloid 
chcniistry.  Influence  of  fat  anrf  nc'ds  on  the 
baking  strength  [of  flour].  K.  Mohs.  Z.  ges. 
Getre'idew.,  1915—1910.  7,  218—225.  239—242, 
250—200.  Z.  angew.  ('hem..  1910.  29,  Ref.,  274. 
In  the  preparation  of  dough  the  excess  of  water 
acts  as  (li.spersing  medium,  the  starch  and  proteins 
forming  the  dispei-sed  phase.  Gliadin  and  glut enin 
have  a  microscopic  honeycom.b  strucUu'e  :  they  are 
hydrophil  colloids  and  tbnn  inelastic  gels.  When 
swollen  thev  produce  gluten  as  a  result  of  mutual 
irreversiblecoagulation  ;  the  glutenin  is  enclosed 
bv  the  gUadin,  which  is  present  in  larger  proportion, 
aiid  hence  the  gluten  tends  to  resemVile  gliadin  in 
its  properties.  If  the  gliadin  content  be  diminished 
the  formation  of  gluten  decreases  rapidly  until, 
ultimately,  the  gluten  can  no  longer  be  separated 
by  washing.  The  extensibility  of  the  gluten 
depends  upon  the  degree  of  hydration  of  the 
gluten  proteins.  The  destruction  of  the  swollen 
condition  of  the  inelastic  gluten  gel  in  baking  is 
HTeversible,  that  is,  the  protein -structure  of  the 
finished  loaf  cannot  lie  again  swollen.  Fats,  up 
to  15%,  have  a  favourable  influence  on  the  yield 
of  dough  from  flour,  and  on  the  volume  and 
development  of  the  crumb  of  the  loaf.  The  ell'ect 
is  due  to  reversible  adsorj'tion  of  the  fat  by  the 
gluten  proteins.  Organic  acids  produce  increased 
swelling  of  gliadin  and  ghitenin  and  increased 
hydration  of  the  gluten  proteins. — A.  S. 

T.  von 


Pectin  in  spices;  Determination  of—  .  -.  . -- 
Fellenberg.  Mitt.  Lebensmittehi titers.  Hyg..  7, 
42—61.  J.  Clicm.  .Soc,  1910,  110,  ii.,  351 — 352, 
The  method  depends  on  the  esthnation  of  the 
methvl  alcohol  vielded  by  the  pe<  tin  (compare 
this  .!.,  1915,  574).  From  1  to  2  gnns.  of  the 
sample  is  placed  on  a  filter  and  treattrd  with  small 
quantities  of  boding  95';,',  alcohol  until  the  tiltrat*! 
measures  aliout  40  c.c.  ;  after  a  siiiiilai-  trwUnient 
with  light  petroleum,  the  contents  of  the  filter 
are  dried,  transferred  to  a  flask,  and  distilled  with 


40  c.c.  of  wrvter.  20  c.c,  of  distillate  being  colle<ted. 
The  mixture  in  the  tiask  is  n<n\'  Iri-ated.  while  hot, 
with  5  c.c.  of  10",,  sodixnn  hydivxide  solution,  and, 
after  live  minutes,  2-5  c,c,  of  nlilute  sulphuric  acid 
(1:4)  is  added,  ami  10-2  c,c.  is  distilled  over; 
this  distillate  is  mixed  \vilh  5  dixips  of  sodium 
hyiii'oxide  .solution  and  5  drops  of  10%  silver 
nitrate  solution  and  again  distilled,  10  c.c.  of 
distillate  being  collected  and  once  more  distilled. 
The  final  <iistillate.  measuiing  exactly  0  c.c..  is 
weighed.  'I'hree  c.c.  of  it  is  then  ti'eated  with 
1  c.c.  of  an  alioliol-sulidniric  ncid  .scdution  (21  c.c. 
of  95%  alcohol  and  40  c.c.  of  concentrated 
sulphurii^  acid  diluted  with  watcM-  to  200  c.c.)  ,ind 
1  c.c.  of  o'lo  potassium  penuanganate  solution. 
ComiKiri.son  solutions  containing  5  mgrnis.,  1 
mgnu..  and  0-3  mgnu,  of  methyl  alcohol,  respect- 
ively, are  similarly  treated  at  the  siime  time. 
After  two  minutes,  the  mixtures  aiv  each  treated 
witli  1  c,c.  of  8°(,  oxahc  acid  solution,  1  c.c.  of 
cont'entrated  sulphuric  acid,  and  5  c.c.  of  magenta- 
s<dplun"ous  a(ud  solution,  and  the  colorations 
ohtaineil  are  compared  after  the  lapse  of  one  ho\ir. 
The  pectin  content  of  the  .sjimple  is  ten  times 
that  of  the  methyl  alcohol. 

Vtdlonsccd ineal  ;  \utrition  investigations  upon , 

A.   E.   Richardson  and   H.   8.   Green.     J.   Biol. 
Chem.,  1910,  25,  307—318. 

Cottonseed  meal  cont^iins  sufficient  protein  and 
fat-soluble  growth-promoting  substance  but  the 
(puiutity  of  mineral  substances  present  is  in- 
adequate for  growth  of  aninuvls.  ^^'hen  mixed 
with  other  substances  the  naeal  fonns  an  efficient 
food  material.  For  instance,  •  rats  grew  and 
develojjed  normally  when  fed  on  a  iiuxture  con- 
taining cottonseed  meal,  45,  whole  milk  powder, 
17.  starch,  10,  and  lard,  28%.— W.  P.  S. 

Palm   nut  kernel  cake ;   Cause  and  prevention  of 

rancidity  in .     R.  B.  Calder.     J.  Agric.  Sci., 

1910,  7,  470—472, 

Atfek  heating  for  a  short  time  at  70"  C,  or  tor 
a  long  time  at  00°  C.,  palm  i\ut  kernel  cake  can 
lie  kept  sweet  for  at  least  ten  weeks.  The  ran- 
cidity is  due  to  a  zymogen  winch,  vmder  the 
influence  of  w.irmth  and  nxoistiue,  gives  rise  to 
a  lipase  ;  the  latter  is  usually  destroyed  on  heating 
the  drj'  cake,  Imt  heatuig  when  moist  is  more 
certain,— E.  H.  T. 

Aniline     dycstuffs ;      Anii-coagulating     action     of 

acid on  proteins.    A.  C.  HoUande.    Coniptes 

rend.,  1916,  162,  9.59—901. 
On  adding  an  aqueous  solution  of  ,i  basic  aniline 
dyestulT  to  blood  serum,  a  copious  precipitate  is 
obtained,  whereas  an  acid  dyestufi  produces  at 
most  a  sUght  turbidity.  If  the  serum  be  heated 
with  the  acid  dyestufT'(f.(7.,  Congo  Red)  no  <:oagu- 
lation  of  protein  occurs  even  at  120°  C.  By  reducing 
the  amount  of  dyestull  to  the  point  where  it 
is  only  just  sufficient  to  prevent  coagulation  on 
boding,  th<!  serum  becomes  a  transparent  jellv 
when  cold.  Similar  results  are  obtained  with 
other  sera  such  as  white-of-egg.  etc.  Among  acid 
dyestuffs  the  following  are  mentioned  in  the  order 
of  anti-coagulat  ing  activity  : — Water-solu ble  Eosin, 
Orange  O.  Uranin,  Congo  Red.  Tin;  .specinc 
character  of  a  protein  is  modified  on  boiling  the 
liquid  in  presence  of  an  aci<l  dye.stulT.  For 
example,  repeated  injeition  of  white-of-egg,  which 
has  been  boiled  with  Congo  Red  for  10  nuns,, 
into  a  rabbit,  does  not  produce  precipitins  specific 
for  egg  albumin  in  the  raldnt  serum.  Agghdniins, 
hremolj-sins  and  alexins  .ire  not  desti-oyed  by  the 
.addition  of  acid  dve>^tulTs  in  the  cold,  ('onipoumls 
of  acid  dvestuds  with  prot+ins  are  not  precipitated 
hv  cold  90%  alcohol,  by  nitric  a<:id,  or  40  ,„ 
f.Irmaldehyde  ;  10%  acetic  acid  gives  a  pre<-ipitato 
which  is  rapidly  soluble  in  excess  of  the  reagent. 
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Satiirntion  with  sodium  chloride  gives  only  a 
sliKhl  tuiliidity,  liut  .saturation  with  ammonium 
sulpluito  yields  an  aliundaut  procipitato.  Sera 
laixoi  witli  CoiifiD  Ut-d  may  be  sterilised  in  an 
lutorlave  at  120-  ('.  and  used  as  culture  media 
li.r  hacteria.  By  adding  1  vol.  of  2';,,  Congo 
i;ed  solution  to  2  vols,  of  a  serum  a  mixture  is 
olitfliued  which  gelatinises  in  a  few  minutes  at 
100"  0.  and  may  be  sterilised  for  20  minutes  at 
120"  (".  williout  losing  its  transparenc> .  It  is 
considereil  that  the  aciil  dyostulfs  combine  with 
the    proteins     to    form    coloured    acid-all)umins. 

— C.  A.  M. 

Urease  coutent  of  certain  Deans,  icilh  special  reference 
to  the  jack  bean.  Mateer  and  Marshall,  jun. 
See  XVIII. 

Ifinhydrin  reaction  tcith  amino-aeids  and  ammonium 
salts.      Harding   and   Warneford.      Sec  XX. 

Ninhydr-in  reaction  tcith  amines  and  amides. 
Harding  and  MacLean.     See  XX. 

P.\TENT3. 

Condensed  inilk  ;  Manufacture  of and  appara- 
tus therefor.  S.  S.  Cohen,  Rotterdam.  Holland. 
Eng.  Pat.  7105,  May  12.  1915. 

An  apparatus  for  preparing  sterilised  condensed 
milk  (sweetened  or  unsweetened)  consists  of  three 
superposed  vessels.  The  niilk  is  concentrated 
under  reduced  pressure  in  the  upper  vessel  ;  the 
connection  with  the  pump  is  then  closed  and  the 
milk  is  allowed  to  flow  into  the  niiddle  vessel 
where  it  Ls  cooled,  means  being  provided  for 
equalising  the  pressure  in  these  two  vessels. 
When  cold,  the  milk  is  discharged  into  the  lowest 
vessel  and  thence  into  sterilised  receptacles. 
Filtered  compressed  air  or  other  gas  may  be 
admitted  to  the  top  of  the  lowest  vessel  to  expedite 
the  discharge  of  the  condensed  milk.  By  means 
of  suitable  tapped  valves  provided  with  filters,  air 
may  be  admitted  to  the  different  vessels  after  the 
milk  has  been  concentrated  to  the  desired  con- 
sistence.— W.  P.  S. 


Egffs  ;    Art  of  preserving  - 


Cheese  ;  Process  of  sterilising  - 


■and  an  improved 


product  produced  by  such  process.  J.  Ij.  Kraft, 
Chicago,  m.  U.S.  Pat.  1.186,524,  June  6,  1916. 
Dat«  of  appl.,  Mar.  25,  1916. 

Cheese  of  the  Cheddar  t>-pe  is  heated  at  175  F°. 
(80°  C.)  for  some  tune  and  stirred  during  this 
treatment ;  it  is  then  filled  into  sterilised  recep- 
tacles which  are  hermetically  sealed. — W.  P.  S. 

Earthenicare   filters   for    the    preparation    of   non- 
alcoholic  effervescent   beverages  from   tvines   and 

fruit  juices  ;    Treatment  of .    Gebr.  Sevboth 

Chem.  Fabr..  Munich.  Ger.  Pat.  291,848, 
Aug.  24,   1915. 

In  the  preparation  of  aerated  beverages  from 
fruit  juices  and  from  wine  from  which  the  alcohol 
has  been  removed  by  distillation,  the  hquid  is 
filtered  through  an  earthenware  filter  which  has 
been  impregnated  with  a  fluorine  salt  capable  of 
combining  with  the  siUca  of  the  earthenware  and 
with  sodium  chloride.  By  this  treatment  the 
microscopic  cracks  in  the  filter  are  partially  closed 
without  unduly  diminishing  the  porosity  of  the 
filter,  and  a  filtrate  quite  free  from  germs  is 
obtained. — A.  S. 

Comestibles    and    their    method    of    manufacture ; 

Powders  mainly  applicable  as .     S.  A.  Vasey 

and  r.  A.  Cleeve,  London.  Eng.  Pat.  9343, 
June  25,  1915. 

The  powder,  e.g.,  oatmeal,  pea  flour,  coffee,  is 
projected  by  an  air-blast  into  an  atomised  hvdro- 
i"arl)on,  such  as  petroleum,  which  is  odourless, 
uquid,  and  non-volatUe  at  ordinary  temperatiu-es. 
From  1 — 3  %  of  hvdrocarbon  is  used. — J.  H.  J. 


.  S.  F.  Henderson, 
Assignor  to  Yester-laid  Egg  Co.,  Wt>odward- 
viUe,  Md.  U.S.  Pat.  1,174,008,  Feb.  29,  1916. 
Date  of  appl.,  Aug.  28,  1915. 

The  eggs  .are  placed  in  a  wire  basket  and  immersed 
in  a  hath  of  "  liquid  petrolatum."  This  sub- 
st.uice  is  a  mixture  of  hydrocarbons,  chiefly  of  the 
methane  series,  obtained  by  distilling  olT  the  more 
volatile  portions  of  petrolemn  and  pvn-ifying  the 
residue  so  as  to  jjroduce  a  colourless,  odourless, 
tasteless,  and  non-poisonous  oU,  which  remains 
liquid  on  exposiu'e  antl  is  non-volatile  at  ordinary 
temjieratures.  After  immersion  for  15  sees.,  the 
eggs  are  removed  and  drained. — .1.  H.  .J. 

Preparation  of  potato  peelings  for  industrial  utilisa- 
tion. Eng.  Pat.  100,675.     See  XVIII. 
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Waters   carrying   colloids  ;     "  Relative   stabilUies  " 

in  polluted .  A.  Lederer.   Chem.  News,  I9I6, 

113,  308—309. 

In  applying  the  methylene-blue  test  for  putresci- 
bihty  to  waters  carrying  colloidal  suspensions  of 
clay,  sewage  matter,  etc.,  the  dye  is  adsorbed 
by  the  clay,  leaving  the  liquid  colourless  and  the 
sediment  coloured.  This  decolorisation  of  the 
liquid  may  be  partial  or  complete,  depending 
upon  the  aniount  of  colloid  present,  and  prevents 
any  accurate  determination  of  the  relative  stability 
of  the  water.  Experiments  showed  that  the 
methylene-blue  adsorbed  by  the  colloid  is  rendered 
largely  inert  as  an  indicator,  the  sediment  remain- 
ing blue  long  after  aU  available  oxygen  in  the  water 
has  been  used  up.  If  more  than  the  standard 
amount  of  niethylene-blue  is  added  and  remains 
in  solution,  the  antiseptic  action  of  the  dye  affects 
the  result  and  causes  an  apparent  higher  relative 
stability.  Attempts  to  cause  the  colloids  to  settle 
by  means  of  freshly  precipitated  coagulants  before 
adding  the  dye,  gave  unsatisfactory  results.  In  the 
presence  of  colloids,  therefore,  the  methylene- 
blue  test  is  inapplicable,  and  resort  must  be  had 
to  the  determination  of  the  available  oxygen 
used  up  by  the  water.  For  this  the  author  recom- 
mends determining  the  dissolved  oxygen  on  the 
spot,  bottling  other  portions  of  the  water  with 
and  without  the  addition  of  potassium  nitrate 
(this  J.,  1915,  731)  and  incubating  at  20°  C. for 
10  days.  Then  the  samples  are  analysed  for 
dissolved  oxygen  and  nitrites  and  nitrates.  The 
nitrous  and  nitric  nitrogen  is  calculated  into  its 
equivalent  of  oxygen,  and  the  total  loss  of  available 
oxygen  during  incubation  gives  the  oxygen  demand 
of  the  water. — J.  H.  J. 


Water  ;   Field-sterilisation  of- 


■  by  treatment  with 


hypochlorite.  Composition  and  stability  of  sodium 
hypochlorite  solution.  H.  Penau.  J.  Pharm. 
Chim.,  1916,  13,  377—385. 
A  METHOD  proposed  for  the  sterilisation  of  water 
for  the  use  of  armies  m  the  field  consists  in  adding 
a  large  excess  of  active  chlorine  and  subsequently 
destroying  this  excess  by  the  addition  of  sodium 
thiosuiphate.  The  sodium  hypochlorite  solution 
emploved  is  prepared  by  dissoh-ing  5  kilos,  of 
Solvay  sodium  carbonate  (75";,  Na2C03)  in  40 
kilos,  of  water  and  adding  a  mixture  of  5  kilos, 
of  calcium  hj-pochlorite  and  50  htres  of  water. 
After  settling,  the  supernatant  Uquid  is  filtered 
through  cloth,  and  potassium  permanganate  is 
added  in  the  proportion  of  0-2  grm.  per  litre  of 
the  Uquid.  The  latter  contains  sodium  chloride, 
S-7 — 11-3:  sodium  hypochlorite,  110 — 11-7; 
sodium  chlorate,  0-7 — 2-6  ;  sodium  carbonate, 
3-7 — 5-8  :  sodium  sulphate,  0-5 — 2-8  :  sodium 
hvdroxide.    2-4 — 2-7    grms.    per   litre ;     it   yields 
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about  U>-.">  srmis.  of  active  chlorine  per  liti-e.  and 
maintains  its  strenjrth  for  at  least  2  months. 
Five  hiimlreii  litres  of  the  water  to  he  steriliseil 
is  mixtil  witli  250  e.c.  of  this  hypoehUirite  solution 
and.  after  1")  mins..  the  excess  of  chlorine  is 
destroyetl  hy  the  addition  of  30  c.c.  of  sodium 
thiosuiphate  solution  (10  kilos,  of  the  salt  per 
100  litres  of  water)  ;  the  water  is  ready  for  lirinkiiii; 
aft^r  the  lapse  of  a  l\irtlier  5  niins.  Wooden  tuhs  or 
barrels,  coated  inside  with  a  layer  of  paraffin 
wax.  are  use<l  in  the  preparation  of  the  hjiiochlorite 
solution  and  in  the  treatment  of  the  w.-\t<T. 

— \V.  P.  S. 


TTaters  :     Control   of   the    purification    of - 


hypochlorite,  after  elimination  of  active  chlorine 
bii  .todixim  thiosuiphate.  J.  Golse.  J.  Pharm. 
Chhu..  1916.  14,  S— 13. 

Two  methods  are  described  for  the  detection  or 
dctei-mination  of  traces  of  thiosidphato  in  waters. 
In  the  first.  20  c.c.  of  wat^r  is  treated  with  1  c.c. 
of  silver  nitrate  solution  (1  in  20)  and  just 
sufficient  ammonia  to  dissolve  all  silver  chloride. 
The  presence  of  even  1  mgrm.  of  sodium  thio- 
suiphate per  litre  will  be  indicated  by  a  fainfi 
brown  tint  d»ie  to  silver  sulphide,  and  the  test 
can  be  matle  quantitative  by  the  use  of  standard 
tints.  A  moie  sensitive  test  is  based  on  the 
action  of  tliiosulphate  in  reducing  iodine  liberated 
bv  the  reaction  : 

KIO3  -5KI  +6HC1  =3HsO  +6KC1  H-OI. 
In  a  separating;  funnel  of  150  c.c.  capai'ity,  100  c.c. 
of  the  water,  containing  1  c.c.  of  '>°'„  potassium 
iodide  solution  and  1  c.c.  of  hydrochloric  acid 
(1  :  10),  is  treated  Avith  sufficient  benzene  (1  or 
2  c.c.)  to  form  a  thin  layer  on  the  surface.  A 
solution  of  potassium  iodate.  containing  001 44  grm. 
per  htre,  is  added  imtil.  after  shaking,  the  benzene 
film,  viewed  at  grazing  incidence,  shows  a  slight 
reddish  tint.  One  c.c.  of  iodate  solution 
corresponds  to  1  mgrm.  of  crystaUised  sodium 
thiosuiphate  per  litre  of  the  water.  The  test  is 
rendered  more  trustworthy  if  accompanied  by  a 
blank  with  distilled  water.  Tlie  difference  in  "the 
volumes  of  iodate  solution  required  to  produce 
equal  tints  in  the  two  cases,  is  a  measure  of  the 
thiosuiphate  present. — J.  II.  L. 

Iodine  and  bromine  in  saline  iralers  from  petroleum- 
bearing  strata;    Determination   of .      D.   E. 

Popa.  Bull.  Sci.  Acad.  Koumaine.  1915 — 16. 
4,  308 — 317.   J.  Chem.  Soc.  191i5.  110,  ii.,  339. 

A  MODIFICATION  of  a  method  proposed  by 
Weszelszky  is  recommended  :  the  method  depends 
on  the  oxidation  of  the  iodine  to  iodic  acid  by 
means  of  chlorine  in  acid  solution,  the  Ijromine 
at  the  same  time  l»-ing  liberated  and  removed  by 
distillation.  A  small  quantity  of  bromine  is, 
however,  converted  into  bromic  acid,  and  the 
mollification  de.scribed  consists  in  a  doulde  treat- 
ment with  chlorine,  with  intervening  reduction, 
in  order  to  recover  all  the  bromine.  100  c.c.  of 
the  water  is  rendered  alkaline  with  sodium 
hydroxide,  evaporate<l,  the  residue  is  ignited 
at  a  low  temperature  in  order  to  destroy  organic; 
suljstances.  then  ilissolved  in  water,  the  solution 
filterffd.  and  the  insoluble  portion  washed.  The 
filtrate  and  washings  are  evaporated  to  aliout 
70  c.c  transferred  to  a  tUstillation  flask,  and 
acidified  with  sidphuric  .acid  or  hydrochloric 
acid.  75  c.c.  of  1  "„  clilorinc  w.iter  is  now  added, 
the  flask  is  connected  with  a  receiver  containing 
1  "„  potas.sium  hydroxide  solution,  and  the  contents 
of  the  flask  are  heated,  a  current  of  carbon  dioxide 
being  paased  through  the  apparatus  when  steam  J 
begins  to  enter  the  receiver.  After  continuing  1 
the  distillation  for  about  thirty  minutes,  the  j 
contf;nts  of  the  flask  are  cooled.  20  c.c.  of  1 
saturated  sulphur  dioxide  solution  (at  0°C.) 
is  added,  and  the  mixture  is  boiled  until  practically   ] 


all  the  sulphur  dioxide  has  lieon  expelled  ;  the 
receiver  is  meanwhile  iletached.  the  alkaline 
solution  transferred  to  a  porcelain  dish,  and  a 
fresh  portion  of  potassi\im  hvdroxide  .solution 
infi-oduced.  The  solution  in  the  tlask  is  then 
tieated  with  chlorine  and  the  distillation  repeated. 
Tlie  united  distillates  are  evapoiatcd,  tlic  lesiduc 
is  heated  on  a  boiling  water-bath  for  15  mins., 
then  dissolved  in  130  c.c.  of  water,  the  solution 
treated  with  potassium  iodide  and  sulphuric 
acid,  and  the  liberated  iodine  titrated  ;  its 
(piantity  is  a  measure  of  the  amount  of  bromine 
present.  The  solution  remaining  in  the  dis 
tillation  flask  is  luiilcd  for  aliout  liflci-n  minutes  to 
remove  .1  small  trace  of  bromine  which  remains 
(this  amount  of  liromine  is  too  small  to  jitTect  the 
result  for  bromine.  Iiut  interferes  witli  the  iodine 
estimation),  then  cooled,  potassium  iodide  is 
added,  and  the  Ul)erated  iodine  titrated. 

.^pray-fluids  ;   Funr/icidal  properties  of  certain . 

J.  \'.   Eyre  and  E.  S.  Salmon.     J.  iVgric.  Sci., 
1910.  7,  470—507. 

The  fungicidal  efficiency  of  a,  variety  of  prepara- 
tions was  investigated  on  1 — 2  year  "old  seedlinus 
of  the  Hop  (IIuihhIus  Lupiihis  Linn.)  bearing  the 
'•  powdery   mildew  "    (,::>ph(erotheca  Humuli  (D.C.) 
Burr. )  grown  in  an  unheated  greenhouse,  and  in  a 
few    cases    on    gooseberry    bu.shes    infested    with 
.American    gooseberry -mildew    {Sphterolhera    more- 
ui-ac)  grown  in  the  open.     The  spraying  was  (lone 
in   May.    June,   and    Jidy,    liy   means   of   a   hand 
"  atomiser."  .and  sufficient  spray  was  used  to  wet 
thoroughly  the  infested  leaves,   untreated  leaves 
lieing  observed  on  the  same  plant.     None  of  the 
following    had   any    fimgicidal    value  :     soft   soap 
(fo  solution),  saponin  (0-25%),  .sodium  carbonate 
(0-3<'o)  and   soft  soap   (l°i),  sodium  thiosuiphate 
(l^o)  'lid  soft  soap   (l°o)-     Trials  witli  solutions 
of  .sodium  hydroxide  and  soft  .so<t,j>  (1  "^).  showeil 
that   with    concentrations   of   alkali   up    to   (•■."."„ 
the  mildew  was  not  killed,  although  the  epidermal 
cells  of  the  leaves  were  affected;    a  1"^^  solution  I 
killed    the    fungus    but    "  scorched  "    the    leaves! 
badly,  and  a  1-5  "„  solution  killed  the  leaves  after 
3    days.      A    2%    solution      of     ammonia     was 
practically    useless,    a    4"o    solution    checked    the 
mildew     but    seriously    affected    thc>    leaf-tissue. 
Preparations    of    "  liver    of     sulphur "    and     of 
armnonium    sidphide    required    the    addition    ofi 
soft  soap  or  similar  substance   (see  also  this  J., ' 
1910,     378).     The    fungicidal     value    of    alkaline 
sulphide   solutions   is   determin<?<l   neither   by   the 
presence  of  free  alkali,  nor  by  the  proportion  of 
sulphide-sulphiu'  present,  luit  liy  the  polysnli)hiclcs 
present   as  such,  irrespective  of  the  sulphur  they 
deposit    on    decomposition.     Colourless    solutionS| 
of  ammonium  hydrosulphide  and   of  anunoniunij 
sulphide,    containing    up    to    3-3  "„    of    sulphide-' 
sulphur,  merely  checked  the  mildew  temporarily, 
and    a    solution    of    hydrogen    sulphide    (0-056%| 
sidphide-sulphur  and    1  %   soap)   was  useless.     Ai 
solution  containing  Otioi,  of  iron  sulphide  4-0-5-;-i 
10%  of  soft  soap  has  a  remarkal)Iy  rapid  fungi- 
cidal   effect ;     it    leaves    a    rusty-l)rown    deposit, 
and  when  made  by  a  method  which  leaves  a  trace 
of  yellow  ammonium  sidphide  in  it,  is  quite  harmless 
to  foliage  and  can  be  applied  as  a  fine  spray. 

— K.  H.  T. 

Chemical     and     physical     properties     of    arlificia,^ 
zeolites.      Von  .Sigmond.      See  XVI.  I 

P.\TENTS. 

Water-softening    and    purifying    apparatus.       W| 
Paterson.   London.      Eng.   Pat.   4275,   :\Iar.   18 
1915.      (See  Eng.  Pat.  10,293  of  1909.) 
A    TIPPING    vessel    for    the    by-passed,    measiu'cr 
quantity  of  water  is  mounted  on  a  movable  shaft 
and  is  provided  with  levers  to  operate  a  doublei 
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ended  ram.  the  ends  of  which  are  connected  hy  a 
pipe  liavin^  coiitrollaljle  outlets,  so  tliat  a«  the 
tipping  vessel  falls,  one  of  the  rams  is  operated 
and  the  water  in  its  cylinder  is  forced  througli  the 
connecting  pipe  :  l)y  this  means  the  energy  of  the 
falling  water  within  the  tipping  vessel  is  ali.scrbed. 
In  connection  with  this  apparatus,  there  is  a  tank 
for  the  chemical  reagent,  the  contents  of  which 
are  kept  const^intly  stirred  by  revohing  paddles 
mountetl  on  the  shaft  of  a  water  wheel  which  is 
actuated  l>y  the  main  flow  of  water.  Numerous 
cups  are  mounted  on  the  pa<lilles  which  are  tilled 
with  the  reagent  during  rotation  and  discharge 
into  a  hopper  connected  to  a  douhle-compartment, 
oscillating,  measuring  vessel.  The  compartment 
which  is  in  action  is  kept  full  until  such  time  as  it 
is  required  to  be  discharged  into  the  water  to  be 
treated,  the  surplus  reagent  entering  the  com- 
partment meanwhile,  being  allowed  to  overflow 
hack  to  the  reagent  tank.  In  order  that  the  whole 
contents  of  the  reagent-measuring  vessel  may  be 
discharged  instantaneously,  it  is  connected  with  the 
water-measuring  vessel  by  linked  levers  which 
operate  a  loosely-mounted  weighted  lever.  Allien 
this  is  raised  to  a  vertical  position,  it  falls  over  by 
its  own  weight  and  strikes  a  pin  on  the  reagent- 
measuring  vessel,  thus  instantly  tipping  it.  For 
adding  dry  reagents  to  water,  a  modified  apparatus 
on  the  same  principle  is  employed. — J.  H.  J. 

FiUrr  for  icater.  W.  J.  Rankin.  Tulsa,  Okla. 
U.S.  Pat.  1,186.608,  Jime  13,  1916.  Date  of 
appl.,  Dec.  3,  1915, 

A  CASING  is  divided  liy  horizontal  partitions  into 
an  upper,  an  intermediate,  and  a  lower  chamber, 
all  tilled  with  granular  filtering  material.  The 
wat.er  to  lie  filtered  is  supplied  to  the  upper 
chamber  and  passes  successively  into  the  other 
chambers  through  openings  in  the  partitions,  and 
the  flow  of  water  is  directed  Vjy  transverse  baffle- 
plates  in  the  upper  chamber  and  longitudinal 
guide-plates  in  the  intermediate  and  lower  cham- 
bers. Spaced  above  the  floor  of  the  lower  chamV)er 
is  a  grating  so  as  to  form  a  drain,  and  immediately 
above  the  drain  is  an  outlet  opening  in  the  side 
of  the  casing.  Guards  are  provided  to  prevent  the 
granular  filtering  material  passing  into  the  openings 
in  the  partitions  and  the  outlet  opening. — A,  S. 

Limc-iftdyihur   compounds   and   solutions ;     Process 

for    making- .       A.    D.    Fest,    Chicago,    lU. 

U.S.   Pat.   1.186,564,   June   13,   1916.     Date  of 
appl..  Aug.  8.  1914. 

•SriTABLE  proportions  of  Ume  and  sulphur  are 
mixeil   with  water   to   a   paste  and   treated   with 

I  steam  in  an  autoclave.  The  product  is  a  concen- 
trated solution  of   40- B.    (sp.   gr.    1-38)  or  over, 

'       which   is   diluted   to   form   an  iuseeticidal  sprav. 

—J.  H.  J. " 

Seicagc  sludge   loid   the   like;     Treatment  of . 

E.    A.     Paterson.     Thorold.     Ontario,     Canada. 

Eng.  Pats.  3355.  Mar.  2,  and  10.262,  July  14,1915. 

Pressed  sewage  sludge  is  neutralised,  if  necessary. 

by  the  addition  of  calcium  carbonate,  then  mixed 

with  from  1  to  5  °o  of  its  weight  of  sodium  silicate, 

dried   at    a    temperature    not    exceeding    250^  F. 

I       (about    120°  C).    and    submitted    to    destructive 

I       distillation.     The  treatment  with  sodium  silicate 

renders  the  sludge  more  porous  and  the  hot  gases 

readilv  penetrate  the  mass  during  the  distillation. 

— W.  I'.  S. 

Liquid-treating  apparatus.  K.  W.  Bartlett. 
Hammond,  Ind.  U.S.  Pat.  1.186,161,  June  6, 
1916.    Date  of  appl.,  Mar.  15,  1916. 

The   Uquid    is    discharged    over    a    bucket-wheel 

into  a  settling  tank,  the  movement  of  the  wheel 

,       controlling  means  for  supplying  definite  quantities 

I      of  chemical  reagent  from  a  separate  tank  to  the 

I      settling  tank.— W.  P.  S, 


Electrochemical   apparatus   [for   jmrifyitig   liguids]. 

C.   P.   I^indreth.   Philadelphia,    Pa.      U.S.    Pat. 

1, 186, 106,June  6,1916. Date  of  appl. ,Oct.l4, 101 4, 
Sei;  Eng.  P.-it.  18,564  of  1914  ;    this  J.,  1915,  978. 

XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloids  ;  Detertnination  of  small  quantities  of- 


E.  CarUnfanti.  Boll.  Chiiii.  Farm.,  1915,  54, 
321—323.  J.  Chem.  Soi..  1915,  108,  ii.,  709 — 710. 

The  esthnation  of  small  amount.s  of  morphine  or 
codeine,  either  in  phai-maceutical  preparations  or 
for  toxicological  purposes,  may  be  effected  by  the 
following  colorimetric  methods",  a  WoLft'  colorimeter 
being  employed.  In  the  case  of  morphine,  the 
solution  to  be  examined  and  a  known  volume,  say 
I  c.c.  of  a  0-5 °o  morphine  hydrochloride  solution 
are  evaporated  separately  in  basins  on  a  water- 
bath,  and  allowed  to  cool  in  a  desiccator.  Each 
of  the  residues  is  dissolved  in  5  c.c.  of  concentrated 
sulphuric  acid,  and  the  liquid  introduced  into  a 
tulie  holding  about  50  c.c.  and  fitted  ^\'ith  a  ground 
stopper  ;  each  dish  is  washed  twice  with  3  c.c.  of 
concentrated  sulphuric  acid,  and  the  washings 
added  to  the  tube,  which  is  then  closed  and 
immersed  for  fifteen  minutes  in  a  boiling  water- 
bath.  To  the  cooled  tubes  are  added  10  c.c.  of  a 
mixture  of  100  c.c.  of  concentrated  sulphuric  acid 
with  two  drops  of  nitric  acid  (sp.gr.  1-4)  ;  on 
shaking  the  tubes,  the  characterisliic,  blood-red 
coloration  appears.  The  solutions  are  then  intro- 
duced into  the  cylinders  of  the  colorimeter,  in 
which  they  are  made  up  to  the  same  height  by 
addition  of  the  small  quantities  of  concentrated 
sulphuric  acid  used  for  wa.shing  the  tubes. 
;  In  the  case  of  codeine,  to  each  of  the  two 
I  aqueous  residues,  reduced  to  about  1  c.c.  by 
evaporation  on  a  water-bath  at  70° — 75°  C,  1.5 — 20 
c.c.  of  monohydrated  sulphuric  acid  is  added 
cautiously  so  that  the  niixture  is  not  heated.  The 
liquid  is  then  introduced  into  a  50  c.c.  fiask, 
together  with  tliree  quantities  of  5  c.c.  of  the 
I  acid  used  to  wash  out  the  dish  and  10  c.c.  of 
I  monohydrated  sulphuric  acid  containing  2  c.c.  of 
!  10  "o  ferric  chloride  solution  per  100  c.c.  of  the 
i  acid.  After  being  shaken,  the  flasks  are  immersed 
for  fifteen  minutes  in  a  water-bath  at  80"  C,  the 
cooled  solution.*,  which  have  assumed  blue  colora- 
tions, being  introduced  into  the  cylinders  of  the 
I    colorimeter  as  before. 

I  These  methods  admit  of  the  estimation  of 
[  0-001 — 000.3  grm.  of  morphine  or  codeine  hydro- 
j    chloride  to  within  about  00001  grm. 

:    .4  Ikalo  ids  ;  Determ  ination  of  small  quantities  of . 

C.  Carlinfanti  and  M.  Scelba.  BoU.  Chim.  Farm., 
1916,  55,  22.5—232.  J.  Chem.  Soc,  1916,  110, 
ii.,  356 — 357. 

■  Under  the  conditions  given  for  the  estimation  of 
morpliine  (see  preceding  abstract),  acetoxy- 
morphine  (heroine)  may  be  estimated  with  con- 
siderable accuracy  ;  it  may  be  distinguished  from 
morphine,  since  it  colours  concentrated  sulphuric 
acid  contiiining  nitric  acid  orange-yellow  in  the 
cold  and  blood-red  on  heating,  and  does  notreduce 
iodic  acid.  Codeine  may  also  be  estimated 
siniilarlv.  but  for  very  small  quantities  of  this 
alkaloid  the  method  previously  given  {loc.  cit.)  is 
recommended. 

\pomorphine  mav  be  estimated  as  follows  : 
l_l5  o.c.  of  a  01  "o  solution  of  the  hydrochloride 
is  evaporated  to  dryness  in  a  basin  on  a  water- 
bath.  The  residue  is  allowed  to  cool  in  a  desic- 
cator, and  10  c.c.  of  95  °o  alcohol  and  01  grm.  of 
sodium     bicarbonate     immediately     added.     The 

!    whole  is   then   covered   with   a   watch   glass   and 

I   mixed  repeatedly  during  four  to  five  hours,  after 
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>\  liirh  tlio  liiiuid  Ls  poured  into  a  tared  flask  and 
uijule  up  to  voUuue  with  tlu-  wasliiiisis  of  the 
residue  with  Oo",,  alcohol,  ^^^len  the  .su.>ipeiuled 
sodium  hicarbonatt*  has  settled,  a  portion  of  the 
clear  liquid  is  decanted  into  a  colorimeter,  and 
the  emer;\ld-!ri"een  coloration  which  develops 
compaivd  with  that  tibtaiiied  from  a  known 
quantity  of  the  alkaloid  tivati'd  simil.'irly.  Tliis 
inetlioil  irives  fiood  ivsults  with  quaiititie.s  of 
apomorphine  of  the  order  (1-001 — 0  002  !:rrm.  For 
smaller  amounts,  the  authoi-s  recommend  the 
followins;  moditication  of  (irimhert  and  lyi^d^re's 
method'(this  J..  li)l.">.  loO)  :  To  the  solution  of 
the  alkaloid,  made  up  with  water  Ut  3  c.c,  are 
added  5  drops  of  saturat<?d  mercuric  chloride 
solution  and  then  ">  drops  of  10  "o  sodium  acetate 
solution.  The  liquid  is  boiled  for  half  a 
minute,  cooled,  mixed  with  I  c.c.  of  amyl  alcohol, 
and  introduced  into  a  50  or  100  c.c.  flask,  the 
vessel  being  washed  out  several  times  with  small 
quantities  of  9'>°o  t^thyl  alcohol,  and  the  volume 
made  up  with  concentrated  alcohol.  After  being 
shaken,  the  licpiid  is  left  until  the  mercurous  salt 
settles,  the  dear  solution  being  compared  in  the 
colorimeter  with  one  prepared  similarly  from  a 
known  weight  of  apomoiphine. 

In  the  case  of  strychmne,  a  definite  volume  of 
the  solution  containing  at  least  0  004 — 0  005  grm. 
of  the  alkaloid  is  heated  to  boiling  with  20 — 25  c.c. 
of  15*!o  sulphuric  acid  solution,  recently  prepared 
bromine  water  being  added,  drop  by  drop,  until 
the  Uquid  assumes  a  pale  yellow  colour,  and  the 
boiling  then  continued  for  a  few  minutes  ;  the 
presence  of  strychnine  is  revealed  by  a  more  or 
less  intense  reddish-violet  coloration.  l<\irther 
ad'litiou  of  a  few  drops  of  bromine  water  turns  the 
hot  acid  lifjuid  pale  yellow,  and  subsequent 
boiling  renders  it  reddish-violet  again.  The  cold 
solution  is  made  up  to  50  to  100  c.c  and  its  depth 
of  colour  matched  with  that  of  a  solutio.i  prepared 
similarly  from  a  known  weight  of  the  alkaloid. 
With  a  pharmaceutical  preparation  containing  a 
.etrychnine  salt,  a  quantity  presumably  contaiiung 
at  least  0005  grni.  of  the  base  is  mixed  with  an 
alkali,  and  the  mixtiire  extracted  witli  chloroform, 
the  residue  from  the  latter  then  being  dissolved  in 
15%  sulphuric  acid  solution  and  treated  as  above. 

tjnder  the  conditions  employed  in  the  case  of 
strj'chnine,  brucine  gives  a  sataon-red  coloration 
with  bromine  water,  but.  when  the  alkaloid  is 
present  in  small  proportion,  the  second  addition 
of  bromine  water  renders  the  solution  colourless. 
With  strj-chnine,  on  the  other  hand,  the  violet- 
red  coloration  persists  almost  unaltered  after  a 
se<!ond  and  even  a  third  treatment  with  bromine 
water.  In  conformity  with  this  behaviour,  tHe 
proportion  of  strychnine  in  .Vw-r  vomicji  preparations 
and  other  solutions  containing  strychnine  and 
brucine  in  approximately  equal  proportions  may 
be  estimated  by  means  of  bromine  water  in  the 
manner  described  above. 

Cocaine  and  opium  ;  Imporlaiion  of prohibited. 

A  RoY.VL  Proclamation,  dated  July  28th,  1916, 
prohibits  the  importation  of  "  all  cocaine  and  aU 
opium  "  into  the  United  Kingdom,  except  that 
imported  under  the  licence  of  a  Secretary  of 
State.  The  word  "  cocaine  "  in<;ludes  "  all  prepara- 
tion.s,  salts,  derivatives,  or  admixtures  prepared 
therefrom  or  therewith  and  containing  01  %  or 
more  of  the  drug."  The  word  "  opium  "  means 
"  raw  opium,  powdered  or  granulated  opium,  or 
opium  prepared  for  smoking,  and  includes  any 
solid  or  semi-.solid  mixturi!  containing  opium." 
Regulations  under  Order  in  Council.  dat'Hj  .July  28th, 
have  been  framed  to  carry  out  the  provisions  of 
the  above  proclamation. 

Picroloxin.     P.   Horrmann.     Annalen,    1910,   411, 

273—314. 
The   work   of  Siehsch   (Annalen,    1912,    391,    1), 


showing  that  piorotoxin  Ls  a  compound,  CaoHaiOu, 
which  readily  decomposes  into  picrotoxinin, 
t'lillisOe,  ami  piciHjtin,  CisHisO?,  is  acce])ted. 
and  tUes(*  t^^•o  substames  are  shown  to  bi'  dilac- 
toncs.  llydivlysis  with  aqueous  alkali  lii-st  gives 
a-picrotoxiuiiuc  acid,  l\;,UisO;,  and  .i-picrotinic 
acid,  C,,Hoo*>s,  respectively,  and  these  >  ieUl  witli 
excess  alkali  the  dicarboxylic  acids  of  picrotoxinin 
and  pici-otin,  C,.,ll  jqOj  and  l\;,ll  ^^Oo,  respectively. 
On  account  of  tin-  readiness  with  whicli  they  are 
hyili-olyscd  by  dilute  alkalis  and  of  the  stability  of 
the  free  hyditi.xy  aciiis,  picrotoxinin  and  pici-otin 
are  not  considered  to  be  i -lactones.  The  powerful 
reducing  properties  towards  anunoniacal  silver  and 
I'Vhliug's  .solutions  characteristic  of  picrotoxin.etc, 
are  absent  in  the  derivatives  with  the  exception 
of  a-picrotoxininic  acid  ;  hence  the  pi^oduction  of 
these  acids  is  not  due  solelj'  to  the  splitting  of  the 
lactone  ring,  and  fui-ther  transformation  nmst 
occur  in  the  alkaline  solution.  The  behaviour  of 
^-picroto.xininic  acid,  a-picrotinic  acid,  and  picro- 
loxinic  acid  is  very  dilTerent  to  that  of  the  isomeric 
o-picrol<ixininic  acid  and  (S-pici-otinic  acid  ;  they 
are  stable  to  weak  oxidising  agents  and  contain  a 
lactone  ring  which  is  not  attacked  even  by  sti^nger 
alkalis  a-Picrotoxininic  acid  is  converted  into 
the  fJ-Lsomer  by  Ijoiling  with  2/V  sulphuric  acid  Of 
the  0  oxygen  atoms  in  picrotoxinin,  i  are  present 
as  lactone  and  1  as  hydroxyl  ;  in  a-picrotoxininic 
aciil,  2  are  present  as  lactone,  2  as  hydroxyl,  and 

2  as   carboxyl  ;   in  picrotoxinindicarboxylic   acid, 

3  are  present  as  hydroxjl,  -1  as  carboxyl  ;  the 
corresponding  derviatives  of  picrotin  contain  one 
more  oxygen  atom  as  hydroxyl.  Picroto-xinic 
acid,  CisHjgO:,  and  a-i)icrotinic  acid,  CuHjoO,, 
are  <-losely  related,  the  latter  contaiiung  an 
additional  hydroxyl  group.  There  is  not  yet 
suflicieut  evidence  to  warrant  any  constitutional 
formula!  for  picrotoxinin  and  picrotin  being  ad- 
vanced.— F.  W.  A. 

Gum   in   officinal  syrups  ;   Dclemiinalion   of . 

E.  Luce.     J.  Pharm.  Cliim.,  1910,  14,  13—19. 

Thk  author  obtained  very  accurate  result,s  by  the 
method  of  Rocques  and  Sellier  (see  this  J.,  1911, 
823),  diluting  the  French  officinal  syrup  five-fold, 
and  precipitating  25  c.c.  of  the  dilutied  syrup  with 
50  c.c.  of  95%  alcohol  and  2  c.c.  of  saturated 
alcohoUc  lead  acetate  solution.  Bellier's  method 
(Ann.  FaMf.,  1910,  3,  528),  though  not  so  accurate, 
was  found  sufficiently  exact  for  many  purposes. 
Twenty  :.c.  of  the  five-fold  diluted  syrup  is  pre- 
cipitated with  40  c.c.  of  95%  alcohol  and  1  c.c.  of 
a  10  °o  aqueous  calcium  chloriile  solution.  After 
24  houi-s  the  precipitate  is  washed  by  decantation 
with  00  c.c.  of  65"^  alcohol  in  3  portions,  trans- 
ferred to  a  tared  filter,  washed  again  with  20  c.c. 
of  65<^o  alcohol,  dried  for  6  hours  in  an  oven,  and 
weighed.  The  weight  represents  dried  gum,  and 
is  therefore  multiplied  by  100  /88,  since  the 
natural  moisture-content  of  gum  Is  about  12%. 
The  ash-content  of  the  dried  precipitate  is  practic- 
ally the  same  as  that  of  gum,  and  may  be  neglected. 
These  methods,  of  course,  are  not  appUcable  to 
gums  containing  dextrins. — J.  H.  L. 

Cinnnmdldehyde  in  cinnamon  ;    Colorimctric  deter- 

7>u)iatio)i    o] .      T.    von    Fellenberg.      Mitt. 

Lebensmittelunters.  Hvg.,  1915,  6,  254—266. 
J.  Cliem.  Soc,  1910,  110,  ii.,  354—355. 
The  value  of  cinnamon  lies  in  its  cinnatnaldehyde 
content  rather  than  in  the  quantity  of  total  essen- 
tial oil  it  contains.  A  method  for  the  estimation 
of  <  innamaldehydc  depends  on  the  coloration 
which  develops'  when  the  aldehyde  is  treated 
with  sulphuric  acid  and  isoI]utyl  alcohol.  1  grm. 
of  the  cinnamon  is  heated  just  to  boiling  for  ten 
minuti-s  with  40  c.c.  of  95';,',  alcohol  in  a  llaHk 
attached  tf>  a  condenser,  and  anv  dis'lHlate  collected 
in  a   100  c.c.   flask.     From  30  to  35  c.c.  o(  the 
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al(ol\oI  i.s  then  distilled,  100  c.c.  of  lioiled  water 
is  added  to  tlio  residiu-,  and  the  distillation  is  con- 
tinued until  the  total  distillate  measures  100  c.c. 
5  f.r.  of  the  distillate  is  then  mixed  with  2  c.c.  of  5% 
isobutyl  alcohol  solution  (in  95%  alcohol)  ami 
;{  c.c.  of  H8%  alcohol,  20  c.c.  of  concentrated 
siiljihmic  acid  is  added,  and,  after  45  mius.,  the 
coloration  obtained  is  compared  with  that  yielded 
by  a  known  amount  of  cinnamaldehyde  under 
similar  conditions.  The  st^mdard  cinnamaldehyde 
solution  used  for  comparison  contains  2  %  of  the 
aldehyde  in  :iM'\,  alcoliol  solution;  it  may-  be 
prepared  from  the  aldehyde-sulphite  compound 
.and  stjuulardised  b\'  a  bromine-iodino  titration. 
Nine  samples  of  Ceylon  cinnamon  were  foiind  to 
contain  from  1-31  to  lvS4"„  of  cinn.amaldehyde  ; 
seven  samples  of  cassia-cinnamon  conlaineil  from 
1-23  to  2-77  "o-  <md  fl-  sample  of  cinnamon  fiowers 
3-73  %. 

Vanillin  in  i-anilla  ;    Colorimelric  delcrniination  of 

.     1*.  von  FeUenberg.     Mitt.  Lebensmittel- 

unters.  Hyg.,  1015,  6,  267 — 274.    J.  Chem.  Soc, 
1910,  110.  ii.,  355. 

OXE  gram  of  the  finely-divided  sample  is  boiled 
under  a  reflux  apparatus  ^\^th  four  successive 
quantities  of  about  20  c.c.  of  water,  the  extracts 
are  diluted  to  100  c.c,  0-5  grm.  of  kieselguhr  is 
added,  and  tlie  mixture  filtered.  Fifty  c.c.  of  the 
liltrate  is  extracted  five  times  ■nith  alcohol-free 
ether,  using  150  c.c.  of  the  solvent  altogether,  the 
ethereal  solution  is  treated  with  solid  calcium 
chloride,  filtered,  evaporated  to  a  small  volume, 
and  the  remainder  of  the  ether  removed  by  a 
current  of  air.  The  residue  is  warmed  to  60^  C. 
with  30  c.c.  of  water,  the  solution  filtered,  and  the 
filtrate  diluted  to  100  c.c.  5  c.c.  of  this  solution 
is  then  treated  with  5  c.c.  of  1%  isobutyl  alcohol 
solution  (in  95%  alcohol)  and  20  c.c.  of  con- 
centrated sulphuric  acid,  and  the  coloration 
produced  is  compared,  after  45  luins..  with  that 
given  by  a  known  quantity  of  vanilLin.  It  is 
recommended  that  the  vanillin  should  he  estimated 
separately-  in  the  outer  and  inner  portions  of  the 
vanilla  pod  ;  in  the  case  of  uoi-mal  vanilla,  these 
two  portions  contain  approximately  the  same 
quantity  of  vanillin,  and  a  difference  wo\ild 
indicate  that  some  of  the  vanillin  had  been 
extracted  from  the  outer  portion. 

Lemongrass   oil  from   Forynosa.      K.    Kafuku.      J. 

Chem.  Ind.,  Tokyo.  1916,  19,  403—411, 
Lemongrass  oil  from  Formosa  (Hyang-Bow  oil) 
has  the  following  characters  :  sp.  gr.,  0-8829  at 
22°  C,  0-8696  at  40°  C,  ;  n^i»' =1-4850  ; 
opt.  rot.,  -|-0-l°  to  — 01°;  acid  value,  3-1; 
citral,  64%;  total  aldehyde,  668%.  The  oil  is 
insoluble  in  70%.  S0°o-  and  90  °o  alcohol  but  is 
soluble  in  1  vol.  of  alisolute  alcohol.  The  terpene 
fraction  after  rectification  distils  at  39° — 39-5°  C. 
and  consists  of  myrcene. — T.  C. 

CHronella  oil  from  Formosa.   K.  Kafuku.    J.  Chem. 

Ind..  "Tokyo,  1916,  19,  411—417. 
As  oil  distilled  in  Formosa  frona  a  grass  supposed 
to  be  "  Indian  geranium  "  (Formosa  citroneUa 
oil)  possessed  the  following  characters,  which  are 
similar  in  all  respects  to  those  of  the  so-called 
Java  citronella  oil  distilled  from  Cymbopogon 
Winierianus,  Jowitt   (Mahapangiri  grass  )  :    sp.gr.. 


0-8868  at    17°  C. 


=  1-4700;    aD=24°24' 


10  cm.  tube  ;  total  geraniol,  8497  °g  ;  citroneUol, 
38-98%  ;  geraniol,  37-23%  by  phthalic  anhydride 
method  ;  soluble  in  all  proportions  in  90  %  alcohol, 
and  in  0-9  vol,  of  S0°'o  and  4-6  vols!  of  70  °i 
alcohol, — T,  C, 

Japanese  oil  of  pepper.  Xanihoxylin.  H,  Thorns 
Arbeit.  Phai-m.  Inst.  Univ.  Berlin.  1914,  11, 
58—59,     J.  Chem,  Soc,  1916,  110,  i.,  412, 

Xaxthoxylin  (phloracetophenone  dimethyl  ether) 


is  present  in  the  oils  deri\ed  from  Xanthoxylum 
alalum  and  A',  aubertia,  but  not  in  the  true 
Japanese  oil  of  pepper  obtained  from  A',  piperitum. 
The  yield  of  the  last-named  oil  was  4-33%,  cal- 
culated on  the  weight  of  the  fruits  taken  (see  next 
abstr.act), 

Japanese  oil  of  pepper  (from  Xanlhoj-ylum  piperi- 
tum, D.C.).  "M.  Duruttis,  Arbeit,  I'harm,  Inst. 
Univ,  Berlin,  1914,  11,  60— 1)3,  J,  Chem,  Soc, 
1016,  110, i,,  412,     (Compare  preceding  abstract,) 

The  oil  had  sp.gr.  0-890  at  20°  C,  nj,  =1-47320, 
oi>  =  -f26-5.  By  fractional  distillation  the  liquid 
was  separated  into  several  portions  ;  the  most 
\olatUe  part,  b.pt.  175° — 178°  C.  appeared  to 
consist  chiefly  of  dipentene  and  a-limonene.  In 
the  less  volatJile  portions,  palmitic  acid  and  com- 
bined acetic  acid  were  present,  indications  of 
cuminaldehyde  and  esterified  geraniol  also  being 
observed.     "Methyl  cinnamate  was  not  present. 

C'roton-rcsin.  R.  Boehm.  Arch.  I'harm..  1915, 
253,  574—585.  J.  Chem.  Soc,  1916,  110,  i.,  412. 
(Compare  Dunstan  and  Boole,  this  J,,  1S95, 
768,  985), 
In  order  to  obtain  pure  croton-resin  from  crude 
croton  oil,  tlie  latter  is  treated  repeatedly  in  the 
cold  with  methy-1  alcohol,  which  dissolves  the 
resin,  the  fatty  ac:ids.  and  the  neutral  fatty  matter. 
The  acids  are  removed  by  treatment  with  either 
barium  hydroxide  or  potassium  carbonate,  which 
is  also  eniployed  again  after  decomposition  of  the 
fats  by  the  lipase  of  powdered  Bicimis  or  Cheli- 
donium  seeds,  previously  freed  from  fat.  Croton- 
resin  is  an  ahno.st  colourless  or  pale  reddish- 
yellow,  dusty,  odoinless  powder,  softening  at 
80° — 90°  C,  and  exhibiting  a  bitter  and,  subse- 
quently, an  intense  and  persistent  l^urning  flavour. 
It  dissolves  sparingly  in  water  and  in  almost 
all  proportions  in  organic  solvents  with  the 
exception  of  light  petroleum,  and  is  highly  poison- 
ous, besides  exerting  a  vesicating  action.  With 
boiling  concentrated  hydrochloric  acid  its  alcoholic 
solution  gives  a  rose-red  and  then  a  dark  red 
coloration,  a  peculiar  odour  of  mould  being 
emitted  ;  with  concentrated  alcoholic  sulphuric 
acid  it  gives  a  grass-green  coloration  on  heating. 
The  iodine  value  is  76-98,  and  [o]d  in  chloroform 
varies  for  different  preparations  from  -|-49-96° 
to  63-23°.  Analysis  and  determination  of  the 
molecular  weight  in  naphthalene  solution  lead 
to  the  formula  CjsHsiOb.  (Compare  Paal  and 
Roth,  this  J.,  1909,  611.) 

Evodia  rutae  carpa  ;    Essential  oil  of  fruit  of . 

Asahina  and  Kashiv\Tiki.  Apoth.-Zeit.,  1916,  31, 
115.  Z.  angew.  Chem.,  1916,  29,  Ref.,  282. 
A  TEKPENE.  evodene,  was  isolated  from  the  oil  by 
fractional  distillation  in  the  form  of  a  colourless 
liquid,  sp.gr.  0-799,  b.pt.  67°  C.  at  20  mm.,  xd  = 
1-4843.  A  solid  crystalline  substance,  evodiamine, 
m.pt.  278°  C,  was  also  isolated  ;  it  yields  methyl- 
anthranilic  acid  and  a  base.  CjiHioNj,  when 
decomposed  by  heating  with  alcoholic  potassium 
hydroxide. — A.  S. 

Ninhydrin  reaction  with  amino-acids  and  amm.onium 
salts.  V.  J.  Harding  and  F.  H.  S.  Warneford. 
J.  Biol.  Chem.,  1916.  25,  319—335. 
The  ninhvdrin  (triketohydrindene  hydrate) 
reaction  \vith  ammonium  salts,  first  pointed  out 
as  a  general  one  bv  Neuberg  (Biochem.  Zeits., 
1913,  56,  500),  takes  place  only  in  the  presence 
of  hvdroxvl  ions  and  these  hydrolyse  triketo- 
hvdrmdene'  hvdrate  to  phenylglyoxal-o-carboxyhc 
acid  In  the  ninhydrin  reaction  with  ammo- 
acids  (Ruhemann,  Chem.  Soc.  Trans.,  1910,  107, 
2030  ;  1911,  109.  798).  it  is  probable  that  the 
amino-acid  is  decomposed  into  ammonia  and  the 
corresponding   glvoxal,   the   latter   actmg   as   the 
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reducing  agent.  Whilst  the  ninhydriu  reai-tion 
is  given  l>y  1  "„  sohitions  of  the  iimiuouiuni  siilts 
of  weak  acids,  the  reaotiou  is  olitaiiioil  in  thi-  i-ase 
of  ainiuoiuiuu  ililoi-iile  ami  nitrate  only  when  the 
solutions  of  the  latter  are  nearly  sattirated.  The 
lilue  coloration  pix^diiced  in  the  reaction  is  due  to 
the  formation  of  thi'  ammonium  salt  of  diketo- 
hydrindylidene-diketoliydrindamine.  This  colour- 
ing matter  sliows  a  hroad  absorption  band  when 
examined  in  ililute  solution,  the  hand  extending 
from  the  red  to  the  green  part  of  the  spectrum 
and  blocking  out  almost  the  whole  of  the  yellow  ; 
the  blue  colour  has  a  purple  appearance  when 
viewed  in  artiticiiil  light,  and  it  is  not  oxidised 
by  exposure  to  air. — \V.  P.  S. 

Sinhydrin  reaction  irith  amines  and  amides. 
V.  J.  Harding  and  R.  M.  MacLean.  J.  Biol. 
Chem.,  191(3,  25,  :{:{"— 350. 

Organic  bases  of  the  t>-pe  R.CHj.NH,  and 
RjCH.NH,.  where  one  radicle  is  negative  in 
character,  give  the  ninhydriu  (triketohydrirulene 
hydrate)  reaction  ;  otlier  bases  wliich  readily  yield 
ammonia  or  whicl\  are  readily  oxidised  also  give 
the  reaction.  In  the  case  of  fatty  amines  and 
in  the  presence  of  pyridine,  the  strongest  reaction 
is  given  by  the  simplest  inembei's.  Amides  and 
guanidine  ami  its  derivatives  do  not  give  the 
reaction.  It  is  evident  that  tlie  reaction  does  not 
positively  indicate  the  presen<-e  of  amino-acids 
(see  preceding  al>stract),  and  its  application  to 
saliva,  urine,  serum,  etc.,  may  lead  to  erroneous 
conclusions  unless  precautions  are  taken  to 
remove  ammonium  salts  and  certain  amines. 

— w.  v.  S. 

Uric  acid  !    Xeir  salt  of and  its  apjilicafion  to 

the  analysis  [_determinatioii]  of  vric  acid  and 
phenol.  J.  L.  Morris.  J.  Biol  Chem.,  191(5,  25, 
205 — 210. 

ATTE>n>Ts  to  obtain  a  compound  of  zinc  and  uric 
acid  in  a  pure  state  were  unsuccessful,  but  there  is 
strong  evidence  that  zinc  urate  is  formed  when 
uric  acid  and  a  zinc  salt  are  brought  together  under 
certain  conditiorLs.  Uric  acid  may  be  precipitated 
completely  from  its  solution  by  means  of  zinc 
as  follows  : — The  uric  <^cid  solution  is  acidified 
with  acetic  acid,  an  excess  of  10%  zinc  acetate 
solution  is  added,  and  the  mixture  is  then  rendered 
alkaline  to  litmus  by  the  addition  of  saturated 
sodium  carbonate  solution.  If  it  is  desired  to 
determine  the  amount  of  uric  acid  present,  the 
precipitate  formed  is  collected  on  a  filter,  dis- 
solved in  acetic  acid,  the  solution  treated  with  a 
small  amount  of  bismuth  carbonate,  bf)iled,  and 
saturated  with  hydrogen  sulphide.  The  mixed 
bismuth  and  zinc  sulphides  are  separated  by 
filtration,  the  filtrate  Is  Ijoiled  to  expel  hydrogen 
sulphide,  then  concentrated  to  about  10  c.c,  and 
the  uric  acid  estimated  colorimetrically  by  means 
of  phosphotungstic  acid.  The  method  is  useful 
for  the  removal  of  uric  a<id  from  urine  previous  to 
the  determination  of  phenol.  Four  c.c.  of  the  urine 
is  treated  with  1  c.c.  of  10"n  zinc  acetate  solution 
and  a  quantity  of  acetic  acid  sufficient  to  dissolve 
the  zini-  phosphate  formed,  the  iiiixture  is  then 
rendered  just  alkaline  with  saturated  sodium 
carbonate  solution,  filtered,  and  the  precipitate 
washed  with  al>out  10  c.c.  of  <lilute  sodium  carbon- 
ate solution.  The  filtrate  is  Ijoiled  with  the  addition 
of  about  0-5  gnn.  of  calcium  larbouate  and  1  c.c. 
of  J0%  sodium  oxalate  solution,  filtered,  the 
filtrate  acidified  with  oxalic  acid,  and  the  phenol 
determined  colorimetrically. — W.  P.  H. 

Formaldehylp  and  hcxamelhylenetclramine  ;    Colori- 

melric  method  for  the  delemiination  of  free . 

H.  J.  Collins  and  P.  J.  Hanzlik.  .T.  Hiol.  Chem., 
1910,    25,  2:n— 237. 

Aliquot  portions  of  the  formaldehyde  solution 


are  mcasurcil  into  Xessler  tuhes,  2  i-.c.  of  pliloro- 
glucinol  reagent  (0-1  grm.  of  phloroglucinol  dis- 
solved in  10  c.c.  of  10"o  sodium  hydroxide  solution) 
is  added  to  each,  and  tlie  mixtures  arc  tlilutcd  to 
.">i)  c.c.  ^Vfter  3  inins.,  the  colorations  ohtained 
arc  compared  with  standard  colouis.  Tlu-  hxtter 
arc  prepared  from  definite  quantities  of  Congo 
rc<l  solution  (0025",,  in  water  cont.aiiung  S**,,  of 
alcohol)  and  methyl  orange  solution  (0-01  "„  in 
water)  ;  2-5  c.c.  of  the  Congo  red  solution  diluted 
(o  50  c.c.  gives  the  same  coloration  as  .50  c.c.  of 
0001  °o  formaldehyde  solution  when  both  are 
viewed  in  a  column  12  cm.  in  depth.  Different 
samples  of  Congo  red  do  not.  .ilways  give  the  same 
depth  of  colour  and  the  solut  ion  should  be  standard- 
ised against  potassium  bichromate  ;  2"5  c.c.  of 
the  0-025%  Congo  red  solution  diluted  to  50  c.c. 
should  have  the  same  tint  as  a  mixture  of  l-761(i 
gnu.  of  potassium  bichromate  and  11"5537  grms. 
of  sulphuric  acid  diluted  to  50  c.c.  The  addition 
of  methyl  orange  solution  to  the  standards  is 
necessary  oidy  when  dealing  with  low  concentra- 
tions of  formaldehyile.  The  proj>ortions  of  Congo 
red  and  methyl  orange  corresponding  with  different 
concentrations  of  formaldehyde  are  given  in  the 
following  table,  the  mixtures  being  diluted  to 
50  c.c.  and  viewed  in  a  12  cm.  column : — 


i      Congo  red. 

Methyl  omnge. 

Formaldehyde. 

i(0-02.i%solutioil). 

(O-Ol'Jo  solution). 

% 

1            o.c. 

c.c. 

0-003 

;         20-0 

0 

0-(i(i:i:i 

11-0 

0 

0-(ni:2o 

u-o 

0 

0-1)0:; 

8-0 

0 

0-OOlC 

a-O 

0 

0-00125 

1                4-0 

0 

0-001 

'              2-5 

0 

0-000.'. 

0-85 

0-4 

0-ouiO 

:               0-65 

0-35 

0-1 II 102 

!                0-23 

0-18 

0-011014 

0-20 

0-15 

0-0001 

0-13 

0-10 

To  determine  formaldehyde  in  urine,  the  phos- 
phates present  must  be  removed  by  treatment 
with  sodium  hydroxide  solution  and  filtration 
before  the  above  method  is  applied.  Experiments 
with  known  quantities  of  formaldehyde  showed 
that  the  method  was  more  accurate  than  several 
other  methods  with  which  it  was  compared.  Tlie 
coloriinetric  method  may  be  used  to  determine 
hexamethylenetetramine  in  urine,  etc.  ;  the  latter 
is  distilled  without  tlie  addition  of  acid  and  the 
process  applied  to  the  distillate.  If  formaldehyde 
is  also  present  in  the  urine,  this  must  be  determined 
previously  and  its  quantity  deducted  from  the 
total  amount. — W.  P.  S. 

Carbon  dioxide  from,  organic  compounds  ;  Dynamics 

of  scission  of .     E.  Baur  and  R.  Orthner. 

/.  physik.  Chem.,  191(),  91,  75—102. 
The  authors  have  studied  the  decomposition  by 
heat  of  (i)  basic  ferric  oxalate  into  ferrous  oxalate 
and  carbon  dioxide,  (ii)  salicylic^  acid  into  phenol 
and  carbon  dioxide,  and  (iii)  sbdiumsalicylateinto 
sodium  iilienoxide  and  (-arbon  dioxide.  It  is 
slinwn  in  the  case  of  Ijasic  ferric  oxalate  tliat  an 
eiiiiililiiiiim  is  set  up  at  temperatures  between 
100'  and  200=('.  ;  the  equiUbrhim  pressure  was 
measure<i,  and  the  mass  ai-tiou  constant  deduced. 
In  the  case  of  .saUcylii-  acid  the  mass-action 
constant  was  found  to  be  2-7x10"*  at  203' C.  ; 
the  dissociation  pressure  of  sodium  .sahi-ylate  at 
220'  and  230°  C.  was  found  to  be  143  mm.  and 
1H3-5  mm.  respectively.  In  no  case  could  the 
e(|uili)pnuni  value  be  olitained  from  the  other  side, 
even  vv)ii-n  carbon  dioxide,  at  pre.ssures  consider- 
ably above  the  dissociation  pressure,  was  employed. 
The  three  cases  investigated  therefore  represent 
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reactions  which  procood  to   an  eciuiUbriiim  that 
can  only  be  ol)tained  from  one  side. 

(iahirlobiouc :      Fiioclinnical    synthesis    of    a 


E.  Mourqnclot  and    A.  .Vubi-v.     Comptes  rend., 
1910.  163,  (iO— 02.    (See  thi-s  J.,  1915,  159.) 

I  .V  experiments  similar  to  those  which  led  to  the 
-ynthesis  o£  geutiobiose  (this  J.,  1913.  lOSO),  a 
saturated  aqueous  solution  of  galactose  treated 
with  eniulsin  and  kept  for  5  months  at  the  ordinary 
temperature  yielded  a  small  quantity  of  a  galacto- 
biose.  which  was  not  obtained  in  a  oryst.aUine 
condition. — J.  H.  L. 

Hydrogen  pero-ride  as  a  hydrolytic  ajcnl.     Dubsky. 
See  III. 

Cetraria  islandica  [Iceland  moss]  as  a  protective 
colloid.  II.  Colloidal  gold.  III.  Colloidal  palla- 
dium.    Gutbier  and  others.     See  X. 

Urease  content  of  certain  beans,  with  special  reference 
to  the  jack  bean.  Matter  and  Marshall,  jun.  See 
XVIII. 

Patents. 

'>'era   and   vaccines  ;     Process  for   producing . 

O.  Stiner,  Berne,  Switzerland.   Eng.  Pat.  14,972, 
June  23,  19U.    Under  Int.  Conv.,  June  21,  1913. 

U.\CTERL\  are  subjected  to  the  action  of  ultra- 
violet rays  from  a  mercury  vapour  lamp  or  other 
source  for  a  sufficient  length  of  time  completely  to 
disintegrate  them.  For  example,  tubercle  bacilli 
are  suspended  in  a  solution  of  sodium  chloride, 
placed  about  10  cm.  fi-om  the  lamp,  and  exposed 
to  the  action  of  the  rays  for  20  mins.  The  endo- 
toxins of  the  bacteria  pass  into  the  suspension 
fluid,  and  a  serum  treated  with  this  fluid  has  its 
capacity  to  destroy  bacteria  assisted.  Tubercle 
bacilh  in  tuberculin  and  diphtheria  liacilli  in 
diphtheria  toxin,  when  treated  with  the  rays, 
yield  a  portion  of  then'  substance  to  the  fluid,  and 
on  injecting  this  fluid  into  an  animal,  a  serum  is 
produced  which  acts  against  the  toxin  and  endo- 
toxin. At  the  same  time,  the  treatment  renders  the 
toxins  less  poisonous,  and  suitable  for  direct 
injection. — J.  H  J. 

Lecithin  from  vegetable  materials  :    Preparation  of 

completely  free  from  bitter  substances.     H. 

Buer,  Cologne.   Ger.  Pat.  291.494.  June  10,  1914. 

The  crude  lecithin  is  washed  twice  by  prolonged 
agitation  in  a  mixing  apparatus  with  acetone 
containing  10 — 15  "^  of  water  and  with  addition 
of  0-5 — 1  °o  of  sodium  bicarbonate,  and  then  with 
pure  acetone  until  it  again  acquires  a  waxy  con- 
sistency, after  which  it  is  dried  in  vacuo  or  other- 
wise at  a  low  temperature.  The  purified  lecithin 
is  quite  tasteless  and  odourless. — A.  S. 

Arsenic  derivatives  of  acids  and  their  salts;  Pre- 
paration of .     F.  Heinemann.  Berlin.  Ger. 

Pat.  291.614,  Feb.  22.   1914.     Addition  to  Ger. 
Pat.  257,641. 

Crystallixe  arsenic  derivatives  of  phenylpro- 
piolic  acid  or  its  derivatives,  xiseful  for  therapeutic 
purposes,  are  prepared  bv  the  methods  described 
in  earUer  patents  (see  Eng.  Pats.  18,732  of  1912 
and  10,378  and  10.379  of  1913  ;  this  J..  1913.  109  : 
IS'll.  218,  438).  They  are  converted  into  soluble 
■rystaUine   salts    by    treatment  with  alkalis,   the 

i halogen  being  removed. — A.  .S. 
Bcemoglobin    preparation    from     defibrinated    blood 
I    from    slaughterhouses  ;     Production    of    a    solid, 

I    stable .      P.   Sgalitzer,   ilunich.      Ger.   Pat. 

291,911,   Mar.   7,    1915. 

lr)EPiBRiNATED  blood  Ls  treated  with  a  neutral 
>alt.  e.g.,  magnesium  chloride,  which  has  no  action 
>u  hasmoglobin,  and  is  then  cooled.     The  magne- 


sium chloride  prevents  the  liqiiid  from  solidifying, 
and  the  hamoglobin  is  obtained  in  large  crystals 
which  can  be  readily  separated  by  filtration. 
Tlie  crystals  can  be  freed  from  any  adhering 
'magnesium   chloride   by   washing  with  ice  water. 

— A.  S. 

Methyl  chloride,  from  m.ethane  ;  Manufacture  of . 

A.  Hochstettcr.  V'ienna.  tier.  Pat.  292,089, 
Nov.  20,  1914.    Under  Int.  Couv.,  Xov.  20,  1913. 

Methyl  chloride  Is  prepared  by  the  action  of  phos- 
gene on  methane  at  a  high  temperature,  for 
example  by  leading  a  Jnixture  of  phosgene  and 
methane  over  a  catalyst  capable  of  acting  as  a 
chlorine-carrier  or  of  accelerating  the  reaction  by 
surface  condensation.  A  slight  excess  of  methane 
is  preferably  used,  and  the  plx)sgene  may  be 
diluted  with  inert  gases.  The  reaction  is  repre- 
sented bv  the  equation  : 

CH4+COCls=OH,Cl+CO-f^HCl. 

—  A.  S. 

p-Aminophenyl  salicylate  ;   Preparation  of  a  bromo- 

derivative  of .   I.  AbeUn,  Berne.  Switzerland, 

and  S.  Lichtensteiii-Rosenblat,  BerUn.  Ger.  Pat. 
291,878,  Apr.  21,   1915. 

The  a-bromoisovalervl  derivative  of  p-aminophenyl 
saUcylate,  HO.CsHi.CO.O.CsHi.NH.CO.CjHgBr,  is 
obtained  by  the  interaction  of  an  a-bromoiso- 
valeryl  halide  and  /j-aminophenyl  salicylate  or  by 
the  bromination  of  the  isovaleryl  derivative  of 
p-amiuophenyl  saUcylate.  It  possesses  sedative, 
soporific,  and  anti-rheumatic  properties,  produces 
a  gradual  lowering  of  temperature,  and  acts  as  an 
internal   disinfectant,   and  is  onlv  sUghtlv  toxic. 

—A.  S. 

Thymol  ;   Preparation  of  soluble  derivatives  of . 

Chem.  Fabr.  H.  Weitz  Ges.m.b.H.,  BerUn. 
Ger.  Pat.  291,935.  Apr.   12,   1914. 

Double  compounds  of  thjTiiol  and  alkali  boro- 
formates,  soluble  in  water,  are  obtained  by  heating 
an  aqueous  solution  of  an  alkali  boroformat« 
with  an  alcoholic  solution  of  thvinol. — A.  S. 

Hexamethylenetetramine  ;  Preparation  of  derivatives 

of .    J.  D.  Riedel  A.-G.,  BerUn-Britz.    Ger. 

Pat.  292,284,  July  27,  1915. 

HEX.VMETHYLENETETRAJii>rE  Combines  with  per- 
chloric acid  to  form  a  non-deUquescent  salt, 
(CH2)6Ni,HC10i.  which  is  easily  soluble  in  water 
and '  has  an  acid  reaction.  When  treated  in 
aqueous  solution  with  bromine  or  iodine,  this 
is  converted  into  the  dibromo-  or  di-iodo  derivative, 
respectively.  These  are  stable,  insoluble  com- 
poim.ds.  non-explosive,  and  possessing  a  strong 
antiseptic  action. — A.  S. 

Organo-metallic  compounds  ;    Manufacture  of -. 

W.  Schlenk,  Jena.  Ger.  Pat.  292,310.  Jan.  13, 
1914. 

CosiPOUXDS  containing  a  C  :  C,  C  :  N.  or  X  :  N 
hnkage  are  suspended  or  dissolved  in  an  indifferent 
medium,  and  treated  \vith  a  finely-divided  alkaU 
metal.with  exclusion  of  oxygen,  moisture.and  carbon 
dioxide.  Disodiumdiphenylethane  is  obtained 
in  this  way  from  stilbene,  disodiumdiphenyldi- 
anilidoethaiie  from  benzyUdeneaniline,  and 
disodiumhydrazomethaue  from  azomethane.  When 
the  products  are  treated  with  water,  the  alkali 
metal  is  replaced  by  hydrogen,  whilst  treatment 
with  carbon  dioxide  converts  them  into  alkaU 
compounds  of  the  corresponding  carboxylic  acids. 

— A.  S. 

■2-P}tenyhjuiiioline-i:-carboxylic    acid ;     Preparation 

of  soluble   derivatives   of .       Farbw.    vcrm. 

Meister,  Lucius,  u.  Briining.  Ger.  Pat.  292,393. 
July  23,   1914. 

Salts  of   amino-2-phenylquinoline-4-carboxyIic-u- 
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methylsxilphurous  acid  are  obtained  hy  condensing 
ainino-:2-plionylqiiiiioUiio-4-carlioxylic  acid  witli 
formaldi'hydo  and  a  liisulplutc.  Tliey  are  easily 
soluble  in  water,  and  possess  advantages  over 
other  derivatives  of  2-phenyliiuinoline-4-carboxylic 
acid  for  tlierapeutic  purposes.- — A.  S. 

i-Hi/droxiiiniicridhic  ;      Manufacture    of .     B. 

Emmert'.Wiii-i'.bui-s:.  Ger.Pat.  2i»2,4ol!.i)ec.8.191  i. 

4-Uydrc)XV!'Ii»ki!11)ine  is  obtuinetl  by  tbe  reduc- 
tion of  4-hydr»xypyridino  with  an  alkali  metal  and 
alcohol  or  with  hydrogen  gas  in  presence  of  a 
catalyst  of  the  platiniun  group. — A.  S. 

Silver  iilijrocliolale  axd   proteins  or  protein   deriva- 

tivei  ;    I'reparution  of  soluble  compounds  of . 

Farbw.  vonn.  Meister.  Lucius,  u.  Briining. 
Ger.  Pat.  2St2..')17.  May  2i>.  1015.  . 
Sii-VEK  glyciicholate  or  a  louipound  of  the  same 
is  ti-eated  with  a  protein  or  a  pi-ot-ein  decom- 
position pri>duct.  with  or  witliout  addition  of 
alkali,  and  the  resulting  sohition  is  evapt<rated  or 
treateti  witli  a  suitable  pi-ecipitant  to  isolate  the 
reaction  product.  The  pivducts  are  soluble  in 
water  and  serum,  and  have  a  neutral,  amphoteric, 
or  faintly  acid  or  alkahne  reaction.  They  are  of 
value  for  thei'apeutic  purposes. — A.  S. 

Glycineamidc ;    Prcparalion   of  halogen  derivatives 

of .       Act. -ties.    f.    -Vnilinfabr.       Ger.    Pat. 

292,5-15.  >lay  8,  1914. 
CoMPorxDs  of  the  type.  R.RjR^XN.CH.CO.NH  ,. 
where  R,,  R,,  and  R3  are  alkyl  groups,  and  X  is  a 
halogen,  are  obtained  liy  the  action  of  ammonia 
on  alkyl  esters  of  halogentrialkylglycine  or  of 
alkyl  halides  on  dialkylglycineaniide.  They  are 
easily  soluble  in  water  and  can  be  used  for  thera- 
peutic purposes,  since  they  have  not  the  high 
degree  of  toxicity  characteristic  of  most  organic 
ammonium  compounds.— A.  S. 

Quinine  and  dialicylhurhituric  acids  ;  Compounds 
of .  C.  Diehl,  Assignor  to  E.  Merck,  Darm- 
stadt, Germany.  U.S.  Pat.  1.185,637,  June  6, 
1916.    Date  of  "appl.,  Sept.  13,  1912. 

See  Ger.  Pat.  249,908  of  1911  :   this  J..  1912,  952. 

XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

I'ate.nts. 

Photo-mechanical  printing.  C.  Blecher,  BerUn- 
Dahlem,  Germany.  Eng.  Pat.  1197.  Jan.  25,1915. 
In  the  preparation  of  a  diapositive  for  intaglio 
printing,  the  picture  area  is  coloured  while  the 
margin  is  left  colourless,  so  that  the  carl)on  print 
obtained  for  transfer  to  the  printing  cyhnder  has 
a  margin  thicker  than  any  part  of  tiie  picture. 
This  is  a  sufficient  protection  in  the  etching  pro- 
cess and  avoids  the  varnishing  of  the  edges  on  the 
cylinder  itself. — B.  V.  S. 

Photographs  in  colours  ;    Production  of - 


J.  G. 

CapstafT.   Rochester.   N.Y.,    U.S.A.      Eng.   Pat. 

13,429,    Sept.    21,    1915.       Under    Int.    Conv.. 

Sept.  21,  1914. 
The  usual  colour  negatives,  after  developing  and 
washing,  are  bleached  in  an  acid  solution  of 
ferricyanide,  bromide,  bichromate,  and  alum, 
which  has  a  hardening  elTect  on  the  fdm  roughly 
proportional  to  the  strength  of  the  image.  After 
thorough  washing  and  drying,  the  fUms  are  dyed 
in  suitable  acid  dyes,  preferably  salts  of  sulphonic 
aiids,  in  each  ca.se  complementary  in  colour  to  the 
taking  screen.  The  dye  is  absorbed  by  the  film 
in  inverse  proportion  to  the  amount  of  hardening. 

— B.  V.-.S. 

Colour   photography.       F.    E.    Ives,    I'hiladelphia. 

U.S.   Pat.    1.186.000,    June   6,    1916.      Date   of 

appl..  Mar.  13,  1915. 
Prints  are  made  1  romi  the  usual  colour  negatives  on 


sensitive  film  which  has  been  coloured   with  an 

inert,     non-actinic,     waier-sohible     dye.  .Vl'ltr 

development  tlie  image  is  Vdeaclied  in  an  acid 
bath  of  biihromate  and  bioinitle.  wliich  also 
hardens  the  tihn  in  pnjportion  to  tlie  anumiit  of 
image.  The  lihn  may  then  bo  dyed  with  a  .suitnlile 
selective  dye.  or  the  snluble  parts  of  the  tihn  may 
lirst  be  removed  leaving  an  image  in  relief  wl\icii 
is  then  dyed,  tile  t'xposure  in  this  case  having 
been    tlu'ough    tlie    Jilm   smipoit. — B.  V.  S. 

Multicoloured  screen  plates,  wholly  of  glass,  for  the 

production    of   photographs    in    natural    colours. 

H.  Wieland,  Hainni,  and  K.  .Mohr,  Magdeburg- 

Sudenburg.     Ger.  Pat.  291.575,  Sept.   11.  ISHl. 

Addition  to  Ger.  Pat.  283.551  (this  J-,  1915,1 168). 
The  glass  globules  of  eacli  colour  have  a  dillereut 
melting  point  from  those  of  other  colours,  so  that 
on  heating,  the  globules  of  one  colour  melt  tiwl 
and  then  those  of  the  other  coloui-s  in  succession. 
An  e\en  surface  without  colourless  interepaces 
or  formation  of  mixed  coloure  at  the  contiguoua 
edges  of  globules  of  ditlerenl  colours,  is  thus  ob 
tained. — A.  S. 

Photographic  process.  W.  F.  Fox,  Assignor  to 
Khiemacolor  Co.  of  America,  New  York.  U.S. 
Pat.  1.187.421.  Jime  13,  1916.  Date  of  appl., 
Dec.   17,   1913. 

See  Eng.  Pat.  552  of  1914  ;   this  J.,  1914,  1227. 

XXII.— EXPLOSIVES;  MATCHES. 

£.rplosives ;  Fortieth  Annual  Report  of  His 
Majesty's  Inspectors  of jor  1915.    [Cd.  8272.] 

Factories  and  tnagazines.  The  total  number  of 
factories  was  1 58,  of  which  33  were  under  continuinj; 
certificate  ;  23  new  fjictories  were  licensed  durini^ 
the  year.  There  were  461  magazines,  of  wliiili 
S3  were  under  contmuing  certificate  ;  10  new- 
magazines  were  licensed  during  the  year.  Visits 
were  paid  to  207  factories  and  4i>4  magazines,  in 
addition  to  factories  estabbshed  by  the  Miuistr)- 
of  Munitions.  Accidents.  The  total  number  of 
accidents  was  485,  viz.,  in  manufacture,  206,  in 
which  21  persons  were  killed  and  170  injured; 
in  keeping,  3,  in  wliich  1  person  was  killed  and  4 
were  injured  ;  in  use,  and  miscellaneous,  276.  in 
which  48  persons  were  killed  and  298  injured. 
Importation.  With  the  exception  of  150  lb.  im- 
ported for  the  purpose  of  testing  at  Rotherliam,  no 
blasting  explosives  or  detonators  were  imported. 
Fireworks  were  imported  to  the  extent  of  158,500 
lb.  Chemical  advisers'  report.  Of  300  samples 
examined,  73  were  rejected,  26  of  these  on  account 
of  low  heat  test.  The  high  proportion  of 
rejected  samples  is  considered  to  be  due 
largely  to  the  greatly  increased  use  of  sodium 
nitrate,  which  is  much  less  satisfactor>'  than 
potassium  nitrate.  Experiments.  Tests  with 
boxes  of  percussion  primers  for  18-pounder  quick- 
firing  cartridges  showed  that  these  are  not  liable  to 
explode  in  bulk.  In  the  case  of  gaines  No.  2. 
Mark  I.,  explosion  was  transmitted  from  one  to 
another  when  they  were  touching,  Ijut  not  when 
they  were  packed  in  trays  at  a  distanc:e  of  1  J  ins- 
from  centre  to  centre.  An  experiment  is  also 
described  in  wliich  25  11).  of  gunpowder  was  ex- 
ploded in  a  conical  bronze  hopper,  |  in.  thick, 
ccivered  with  a  wooden  board,  \  in.  thick.  The 
hopper  rested  on  stout  baulks  of  timber  on  a 
platform,  9  in.  thick,  of  concrete  reinforced  with] 
expanded  metal,  which  was  mounted  on  wooden 
standards.  On  firing  tlie  powder  at  the  lowest| 
point  of  the  hopper,  the  concrete  platform  wa.s 
completely  demolished  and  the  hopper  Wjac 
blown  to  pieces.  So  large  a  quantity  of  gunpowder: 
should  therefore  not  be  allowed  on  a  floor  above  a, 
loading  room  in  wliich  work-people  are  emploved. 

— ^A.  8. 
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P.VTKNT.S. 

l^rplosives.  .\.  Aulifit  and  S.  Kiisteiiseii.  I'ingeiie, 
Norway.  Kiitr.  Pat.  8129.  June  1.  IIM.'J.  Under 
Int.  Conv..  Mar.  1.  1915. 
OrG-^nic!  nitro  compounds  such  as  tiinitrotoUicne, 
picric  acid,  aninioniuni  pi<rat<',  tetranitrunictliyl- 
anilino  or  the  like  (2.")  to  9.")",,)  arc  mixed  with 
oxgyen  <arriei's  (.">  to  T.'i",,).  such  as  nitrates  or 
perchiorates  of  amiuonium  or  potassium.  \\  hich  are 
madi'  in  tlw  form  of  fused  hardened  jjlobular 
or  angular  pie<-es  and  distributed  evenly  tluouiih- 
out  the  nuiss,  so  as  to  leave  broatl  paths  which 
will  allow  rapid  transmission  of  detonation. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  I'atent-s  and  Designs  Act.  1907, 
to  Eng.  I'ats.  li(it)4  of  1S8(5,  11,400  of  1901.  and 
20,140  of  1901:  this  J..  1886,  (579;  1901,  9:?2  ; 
190.">,  1084).  -(".  A.  M. 

Waste   acids  from   nitrations  ;     Treating with 

a  solvent.  J.  W.  Leitch,  Huddersfield.  Eng. 
Pat.  ir).455.  Nov.  2,  191.",. 
The  waste  acid  from  which  nitro-coinpounds  are 
to  be  extracted,  is  run.  together  with  a  .suitable 
quantity  of  solvent,  into  a  mixing  tank,  which  is 
kept  at  a  .suitable  temperature,  and  the  mixture 
then  pa.sses  into  settling  tanks.  The  appar.itus 
comprises  a  closed  vessel  in  which  is  a  vertical 
shaft  carrying  propellers  surrounded  by  cylinders 
open  at  each  end.  The  liciuid  drawn  up  by  these 
comes  in  contact  with  other  propellers  in  the 
shaft,  whiih  drive  it  downwards  and  outwards. 
Aft^n'  thorough  admixture  the  liquid  runs  continu- 
ously through  an  overflow  pipe  into  the  settling 
tank.— 0.  A^  \1. 

DHunator.   W.    Riinge,   Che.ster,    Pa.,    .Assignor   to 

E.  1.  dii  Pont  de  Nemoui's  Powder  Co.. Wihningt on. 

Pel.     U.S.   Pat.    l.lS-..8:«),  June  0,    1910.     Date 

of  appl.,  June  30.  1913. 

The  casing,   which   is  unobstructed  at  one   end, 

contains  a  main  charge  of  explosive  which  cannot 

lie  detonated  directly  by  the  flame  ot  a  fuse,  and  a 

priming  charge  composed  of  lead  azide.  an  organic 

nitro  compound    (trinitrotoluene),   and   a    binding 

material    (giun    araliic). — C.  A.  M. 

Explosive  chnrijes  :    Method  of  maiutfarturinf/ 

by  means  uf  liquid  air.  \V.  Weber.  Havingen, 
fJennauy.    Eng.  Pat.  8007.  June  10,  1915. 

See  U.S.  Pat.  1.157.270  of  1915  ;  this  J.,  1916,  276". 

Explosive;    Gelatinised 


.        - _  .      .\.    .Vubert.   Saetre, 

Norwav,  and  S.  A.  G.  NauckhofT.  LUjeholmen, 
Sweden.      U.S.    Pat.    1.180.065,    .Tune   0.    1916. 
Datt?  ot  appl..  Jan.  25,  1915. 
See  Eng.  Pat.  1283  of  1915  ;    this  J.,  1915,  1118. 

XXIII.-ANALYSIS. 

I'l/ronietcrs  ;       Chnracteristies      of      radiation . 

fi.  K.  Burgess  and  P.  D.  Foote.  Bull.  U.S. 
Bureau  of  Standards,  1915.  12,  91 — 17S.  (See 
also  Waidner  and  Burgess;    tliis  J..  1905.  320.) 

Thk  ordinary  ty^ies  of  total  radiation  pyrometer 
ilet  with  in  technical  practice  (including  those  of 
fery.  Foster.  Thwing.  and  Bro«n)  \cere  st\idied, 
vith  special  reference  to  methods  of  caliliration, 
«iirces  of  error,  and  liehaviour  imder  varying 
•onditions  of  use.  The  characteristics  and  proper 
jnethods  of  oi)erating  the  several  types  are  dis- 
jUssed,  together  with  their  apj^lication  to  the 
aeasurement  of  true  temperatures.  :\Iethods  of 
lii-ect  calil)ration  liy  means  of  speiially  designed 

black  bodies"  and  of  rapid  secondary  calibra- 
lon  by  comparison  with  a  standard  pyrometer 
lighting  (In  an  electrically  heated  strip  of  oxidised 

ickel)  are  described,  and  methods  of  extra- 
'luation  are  outlined.  The  thermoelectric  pvro- 
aeter  is  considered  more  accurate  than  the 
Piral  spring   pyrometer,   and,    with    the   former. 


the  potentiometer  method  ot  E.  M.  F.  measure- 
ment is  (ireferred  for  work  of  the  highest  accuracy, 
although  a  galvanometer  h.as  been  found  very 
satisfactory  for  most  purposes.  The  i)iincipal 
errors  result  from  inijierfections  in  design  an<l  ccm- 
structi<ui.  and,  in  some  cases  (for  example,  when 
there  is  an  ai)i)reciable  lag  in  reaching  eciuilil)- 
rium),  it  is  impiutaul  that  the  in.stnnneiit  be 
calibrated  and  used  under  similar  condition.s 
as  reg.ards  di.st.ince  from  source,  aperture  of 
source,  .and  time  of  exposure.  Wide  variations 
in  the  lag,  ranging  from  a  few  seconds  to  an  hour 
or  more,  were  idiserved  .imong  apparently  similar 
instruments.  Otiier  errors  discussed  aic  those 
diie  to  .stray  reflection,  ciuivectioii  currents  in  the 
pyronaetei'.  atnif>spheric  al)sorption.  size  of  som-ce, 
and  tarnishing  of  the  receiving  mirror ;  errore 
of  more  th.an  100°  0.  are  readily  caused  by  dirt 
or  oxide  upon  the  surface  of  the  mirror,  and 
eri-ors  due  to  varying  the  focussing  distance  may 
amount  to  several  hundred  degrees  if  pioper 
precatitions  lie  not  taken.  A  method  of  olitaining 
approximately  correct  readijigs  when  sighting 
upon  a  .souice  of  insufficient  size  is  described. 
The  .Stefan-Boltzmann  law,  E=o(T* — To*),  is 
not.  a.s  a  rule,  exactly  obeyed  by  radiation  pyro- 
meters, but  the  equation  E=aT;T''~'."  in 
which  6  is  an  enipirical  constant  slightly  dilTerent 
from  4,  applies  with  suilicicnt  accuracy  for  all 
instruments.  The  radiation  pyrometer  generally 
behaves  as  a  "  gray  "  receiver  of  energy  for  the 
ordinary  range  of  temperatures  ;  that  is,  the 
absorption  coefficient  is  less  than  unity,  but 
independent  ot  the  wave-length  ot  the  incident 
radiation.  This  is  no  longer  tiue  at  extremely 
high  temperatures  ;  for  example,  the  effect  of 
selective  reflection  at  the  gold  mirror  of  a  Fi^ry 
pyrometer  becomes  very  serious  with  tempera- 
tures such  as  that  of  the  s\m,  but  it  is  not  practically 
appreciable  below  2500'^  C. — F.  Sodn. 

Thorium;     Separation    of from    iron    ivifh    the 

aid  of  the  ammonium  salt  of  nitro.-<oiiheiii/lhi/dr- 
oxitlaminc  ("  cupferron  ").  \V.  M.  Thornton,  lun. 
Chem.  News,   1916,   114.,  13—14. 

Thorium  is  precipitated  quantitatively  from  solu- 
tions containing  no  free  iiuneral  acid  by  a  slight 
excess  of  a  5''o  "  cupferron  "  solution,  and  since 
tartaric  acid  does  not  interfere  with  the  precipita- 
tion a  separation  of  thoriunr  from  iron  is  possible 
by  this  method.  The  solution  of  the  two  metals. 
contaiiung  sufTicient  tartaric  acid  to  keep  the 
bases  in  ammonia  cal  sokxtion.  is  rendered  slightly 
alkaline  with  ammoiiia  soluticui.  and  colourless 
animonium  sulphide  added  in  moderate  excess. 
The  ferrous  sulphide  is  filtered  off.  and  the  excess 
ot  hydrogen  siflphide  Vioiled  off  after  the  addition 
of  5  c.c.  of  sulphuric  acid  to  the  filtrate.  After 
cooling.  25  grms.  of  ammonium  acetate  is  added, 
the  volume  made  up  to  400 — 500  c.c.  and  an 
excess  of  o°^,  ammonium  nitrosophenylliydroxyl- 
amine  solution  added.  The  precipitate  is  filtered 
ofl'.  washed  with  1  "„  ammonium  acetate,  trans- 
ferred to  a  tared  platinum  crucible,  ignited  to 
thorium  dioxide,  and  weighed. —  O.  F.  M. 

Cadmium  ;     JVew   method  for  the  determination   of 

.     S.  Kragen.     Akad.  Wiss.  Wien,  Mar.  30, 

1910.     Chera.-Zeit..   1910.  40,  530. 

The  precipitate  produced  by  the  addition  of 
pyri<line  to  a  solution  ot  cadmium  chloride  has  the 
composition  of  a  double  compound  of  1  mol.  of 
cadmiimi  chloride  with  2  mols.  of  pyridine  ;  on 
heating  in  an  air-bath  at  120'  C.  half  of  the 
pyridine  is  expelled.  The  precipitate  may  be 
used  for  the  gravimetric  detennination  of  cadmium. 
Alternatively,  in  the  double  salt  containina  2  niols. 
ot  pyridine,  the  latter  may  be  determined  by 
alkalimetric  titration,  using  Patent  Blue  as  an 
indicator.  The  pyridine  compound  aft'ords  a 
.  means  of  separatmg  cadnaium  from  copper,  but  a 
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Goei'ens  ai»d   I'aquet-     Sof  X. 
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Fiiedrifli.      fiet  X. 

iJlst'-ihuiion    of    eih-rr    hettocen    metallic    lead    and 

lilhnrrir-rrinlairiivcj    ulngK.        IVudlev.        Sor    X. 
'   ■  '*.     Mathestin.     SVr  X. 

i"  '       rhoric    acid     by    ihr    ciiro- 

uruiiiufti  ttifituiii.   «  li-ipo  and  Tuinzinc.   .^V:^  XVI. 
Uelermi nation  oi  gurrone  in  canr  produHs  by  direct 
poUfisatioii     after    dcMrudion     of    the    reducing 
sutfars.     MuUer.     f^er  XVII. 
Jjeterminaiion  of  lead  [in  iraqar  aoltctixmitl  an  evirJiUe. 

Pdlet.     See  XVII. 
Rapid  Aeit^fmination  of  ihe  milphate  cetrtteni  of  trine. 

Prilzker.    -See  XVII 1. 
Determinaliofi  of  essential  oiln  [esaenceft^  in  liguemre. 

Kocques.      See  XVI II. 
Urease  content  of  certain  beans,  viih  gpeeial  rrjerrnce 
to   the    '/ad:   ftean.       Mat*>er  and    Maishall,    jun 
See  XVII 1. 
Determination  of  pexrtim  in  spices.    Von  FeflenbeTE. 

See  XI  Xa. 
Determination   of  "  relative  etabiliiies  '"   in  poBuied 

iratern  carrying  colloids.  Lederer.  See  XIXb. 
Control  of  the  ptirifUation  of  waiers  iriUi  hypochlorite 
afler  ellnninatinn  of  aeiive  chlorine  by  sodiwm 
ihiosiiJphaie.  Golse.  See  XIXb. 
Detcrtnituiiion  of  iodine  and  bromine  in  salAne 
tcaters  from  petrolenm-bearinx/  strata.  Popa. 
See  XIXb. 

Itfierm'iiujiion     of     small    quaniilies     of     alkaloids. 

il  I  < 'arlinfatiti.         (2 )  Carlinf anti     and     Soelba. 

See  XX. 
IfeterminaUon  of  g%nn   in    officinal  syrups.     Luc-e. 
See  XX. 

Odor  metric    deferminaiion    of    cinnam^ldehyde    in 
cinnamon.      Von    Felleaiherg.      See   XX. 

Colorimelric   deiermi notion    of   vanillin    in   vanilla. 
Voo   FeUent>ei-ff.     See  XX. 

Xinhpdrin  reaction  viih  omino-acids  and  amMumivtn 
naUr.   BaT'diiie  arid  W  aixieJoid.     See  XX. 

Sinhydrin     reociion     viih     amines     and     amides. 
Hardiiie    and     Ma<l>5an.     See  XX. 

A'etf  salt  of  iirie  acid  and  il*  application  to  Oie 
deierminal'icn  of  uric  odd  and  phenol.  Morris. 
See  XX. 


Patents. 

<Vo*-a.tMi?v*f"><7  apparaius.  H.  1.^  Lciwe.  Pit.1 
Pa.  r.S.  Pat,  ],]Sf..014.  June  (".,  ]t<l(i. 
oi  appl..  Fel..  tl.  li^ll. 
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BACTERISED    PEAT.       THE    PROBLEM    IN 
KELATIOX  TO  PL.O<'T  NUTRITION.' 

BY   PROFESSOR    W.    B.    BOTTOMLET,    M.A. 


(Abstract.) 

The  attempts  that  have  been  made  in  the  past 
to  increase  the  fertUity  of  a  soil  by  inoculating  it 
\vith    beneficial    bacteria    have    proved    abortive, 
probably  because  the  investigators  made  use  of  a 
liquid  culture  medium.     The  remarkably  stimulat- 
ing effect    of    soil   humates   upon   the    nitrogen- 
fixing   bacteria   was   established   some   time   ago, 
and  efforts    were    accordingly   made   to   discover 
a  solid  medium  rich  in  soluble  humates.     After 
much  searching,  natural  peat,  transformed  by  sub- 
jecting it  to  the  action  of  certain  aerol  lic  organisms 
and  sterilised  at  26"  C,  was  found  to  furnish  the 
neutral  medium  required.     The  product  obtained 
by  treating  peat  with  alkalis  is  also  rich  in  soluble 
liuniates,  l>ut  it  is  useless  as  a  medium  for  the 
ulture  of  azotobact-er,   and  it  does   not   contain 
the  fertilising  products  of  bacterial  activity  which 
ire  found  in  the  bacterised  variety.     Thus,  when 
Azotobacter      chroococcum      was      cultivated       in 
Beijerinck's      medium     containing     an     aqueous 
■xtract    of    the    alcohol-soluble    constituents    of 
ilkaU-treated  peat,   and   of    bacterised   peat,   the 
liitrogen-lisation  in  the  latter  was  over  seven  times 
Ureat'er   than   in    the    former,   and    the    nitrogen 
Used   both  in  the  raw  pea.t  extract   and   in  the 
Jkali-treated   extract  was   less   than   that  which 
iccrued   in   the    uomial    culture   solution.     Some 
;xtensive  experiments  with  bacterised  peat  were 
•anied   out   in    1913.    1914,    and    1915    at     Kew 
Jardens.     Eleven  different  sorts  of  garden  plants 
vere  selected,  and  there  were  four  series  of  twelve 
>lants  of  each  kind,  three  of  which  were  potted 
ip   in   loam,   sand,   and    varying    proportions    of 
■acterised    peat,   and   for  the   fourth   a   compost 
if  loam,  leaf -mould,  and  sand  was  used.     At  the 
!  ud  of  the  experiments  the  Curator  of  the  gardens 
leported  that:     "In  a  properly  constituted   soU, 
(lacterisetl  peat   is   capable  of  working  a   change 
n  its  productivity  which,  after  a  long^  experience 
rith  plant  soils  and  plant  foods,  I  am  in  a  position 

0  say,  is  very  extraordinary.     I  have  never  seen 
nything  to  equal  it." 

I  The  experiments  at  Kew  led  to  the  discovery 
hat  the  water-soluble  extract  ot  bacterised  peat 
|ontains  a  constituent  of  remarkable  fertilising 
!  ower,  which  is  probablv  allied  to  the  animal 
litamines.  for,  like  these,  it  is  precipitated  by 
,  hosphotungstic  acid  and  is  active  in  very  minute 

1  mounts.     (For    the    preparation,     etc.,     of    the 
hosphotungstic     and     silver     fractions     of     the 

|lcohol-extract  of  bacterised  peat  and  their 
muence  on  wheat  seetUings  see  Rov.  Soc.  Proc, 
|914,   88,  B,    237—247,   and    also   this   J.,    1914, 


975.)  The  stimulating  effect  of  such  "  auximones  " 
(this  J.,  1915,  S81)  has  been  studied  further  on 
the  common  duck-weed  (Lemna  minor)  in  water 
culture  solution.  Thirty  of  these  plants  were 
grown  in  each  of  three  dishes  containing  respec- 
tively, [a]  600  c.c.  of  Detmer's  complete  culture 
solution  prepared  with  twice-distiUed  water, 
[b]  the  same  with  the  addition  of  the  decomposed 
phosphotungstic  acid  fraction  of  bacterised  peat 
in  the  proportion  of  17  parts  of  dry  substance 
per  million  of  solution,  and  [c]  the  same  plus  the 
sUver-toryta  fraction  in  the  proportion  ot  0-33 
parts  per  million.  The  number  of  plants  was 
counted  weekly,  their  area  was  measured  or 
estimated,  and  the  solutions  were  renewed  twice 
weekly  during  15  weeks.  Owing  to  the  rapid 
multiplication  of  the  plants  in  [b]  and  in  [c], 
they  had  to  be  divided  into  two  on  several 
occasions,  and  one  half  discarded,  and  at 
the  end  of  the  experiment  the  number  actually 
in  the  dishes  had  to  be  mxdtiplied  by  256  to  obtain 
the  number  corresponding  to  the  original  thirty. 
The  growth  was  fairly  uniform  for  the  first  five 
weeks,  although  from  the  beginning  the  area  of 
the  plants  in  [a]  was  much  smaller  than  that  of  the 
plants  in  the  other  hquids.  Thereafter  the 
development  of  the  former  was  much  slower, 
and  at  the  finish  they  were  in  a  moribund  condi- 
tion. After  15  weeks,  the  number  of  plants  in 
[A]  was  143,104  ;  in  [b],  416,000  ;  in  [c],  299,520  ; 
and  the  average  area  of  the  leaves  was  0-78,  3-99, 
and  3-37  sq.  mm.,  respectively.  That  the 
increased  surface  development  of  the  plants 
treated  ^^-ith  auximones  had  not  been  obtained 
at  the  expense  of  the  plant  structure  was  proved 
by  comparing  the  ratios  of  the  areas  of  an  equal 
number  of  plants  in  the  three  series  with  the 
ratios  of  their  dry  weights.  The  areas  of  one 
hundred  representative  plants  in  [a],  [b],  and  [c] 
were  as  1  :  5-1  :  4-3,  and  the  corresponding  dry 
weights  as  1  :  7-1  :  5-7.  The  ditlerences  in  internal 
structure  between  the  control  plants  and  those 
with  auximones  were  very  marked.  In  the  former 
the  air-spaces  were  large  and  the  individual  cells 
small,  the  nuclei  were  ill-developed  and  nucleoli 
were  not  observed  ;  in  the  latter,  the  tissue  was 
compact,  the  cells  large,  the  protoplasm  dense, 
and  the  large  nuclei  contained  a  well-defined 
nucleolus.  It  is  suggested  that  the  specific 
function  ot  auximones  may  be  to  stimulate  the 
nutrition  of  the  cell  nucleus. 

Bacterised  peAt  is  essentially  a  humus  manure, 
and  it  cannot  be  expected  to  give  striking  results 
when  applied  to  soils  already  rich  in  organic 
matter.  Thus,  at  the  Midland  and  Dairy  Institute, 
a  dressing  of  7  cwt.  of  bacterised  peat  per  acre 
gave  no  results  on  wheat,  hay,  and  potatoes,  as 
the  land  had  also  received  15  tons  per  acre  of 
farm  yard  manure.  On  the  other  hand,  large- 
scale  experiments  on  land  at  the  Hampshire 
County  CoimcU  Farm  Institute,  Sparsholt,  Win- 
chester, which  had  previously  borne  potatoes, 
and  had  only  received  dressings  of  superphosphate 
and  ammoiiium  sulphate  at  the  rates  of  2  and 
1  cwt.  per  acre  respectively,  gave  most  encoiiraging 
results  with  potatoes  when  dressed  with  15  cwt. 
per  acre  of  bacterised  peat.  Seven  different 
varieties  of  potato  were  grown,  and  in  every  case 
an  increase  over  the  control  field  was  observed. 
These  increases  were  very  great — 88-3  °o  and 
91  Og — in  two  cases,  and  the  average  crop  increase 
was  2  tons  12  cwt.  per  acre.  The  price  of  bac- 
terised peat  is  expected  to  be  about  £2  per  ton. 
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Communications. 

THE  STAHILITY  OF  VriA'ANISED  RUBBER 
ANU  THE  OPTIMUM  CURE. 

BT    HENRT   P.    STEVENS,    M.A*,    PH.D.,    F.I.C.  I 

In  the  m.inuf.actiiro  of  viiU-aniscd  rnlilior  goods   ' 
the  givatest.  care  is  tiiken  to  iiiljust  the  eoiiditions 
of  \-uU'anisatiou  to  suit  the  iiartieular  compound 
it  is  desired  to  vulcanise.     Ii  either  the  tempera- 
ture (or  correspoudins  pressure)  he  too  hicli  or  the 
perioil  of  heatius:  too  loner,  the  vuk-anised  pirijuct  is 
termed   "'  oveivured  "    or   "  overvulcanised  "   and 
will  not   ajre  satisfactorily.      If  the  overcurinsi  is 
very    pi'ououuced.    the    coiupouml    may    exhitiit 
inferior  meoluiuioal  pi-operties  within  a  \ery  short   | 
period   of   vulcanisation,    hut   in  most   cases   the 
freslUy  vulcanised  compound  at  first  exhihits  good    1 
mechanical  properties,  and  it  is  orUy  after  a  period   | 
of    months    or    years    that    the    '"  over-curing " 
becomes  apparent  by  the  gradual  perishing  of  the    , 
rubber. 

It  is  generally  agreed  that  pronounced  ""  under-  ■ 
curing  "  also  causes  gradual  deterioration,  liut  the 
oSect  is  not  so  ma-ked  as  with  overcured  rubber 
and  is  more  easily  detected  as  the  m.echanical 
properties  of  un<lercured  rublier  ai-e  not  fully 
developed.  It  is,  in  fact,  common  in  the  case  of 
many  goods  for  manufacturers  when  vulcanising 
to  undercure  rather  than  overcure  the  rubber 
so  as  to  avoid  the  danger  of  over-vulcanising  and 
consetiuent  deterioration. 

Thus  far  I  have  merely  recapitulated  what  is 
common  knowledge,  but  the  subject  has  never  been 
properly  in vesticat  ed  and  these  experiments  are  a 
contribution  to  that  end. 

It  is  obvious  that  for  each  particular  rubber  j 
compound  there  must  exist  certain  conditions  of 
vidcanisation  (principally  of  time  and  tempera- 
ture) which  will  produce  the  optimx'm  results, 
and  this  ciire  has  been  termed  the  "  optimum"  or 
■■  perfect  cure."  Papers  on  this  subject  have  been 
contributed  by  .Schidrowitz  (The  Rubber  Industry, 
191-1,  p.  212 'c(  srq.).  and  Eaton  and  Grantham 
(tliis  Journal.  191.").  34,  989,  Agric.  Bull.  F.M.S., 
1915,  3,  17tJ  ct  scq..  21.S  ct  scq..  397  ct  fieq..  412  et  seq., 
4,  id  seq.,  30 et  seq.,  58  et  seq.).  The  work  of  both 
authors  was  undertaken  with  a  view  to  compare 
the  -N-ulcanising  qualities  of  raw  rubbers  and,  in  the 
former  case  particularly,  to  evolve  a  standard 
method  of  testing.  The  method  was  outlined  in 
the  above  mentioned  paper  but  full  details  have 
not  been  published.  So  far  as  can  be  judged, 
•  tliis  m.ethod,  like  that  of  Eaton  and  Grantham, 
is  based  on  the  figures  for  tensile  tests  made 
on  simple  compounds  of  rublier  with  sulphur  only, 
vulcanised  for  varving  periods  under  constant 
conditions  of  temperature.  it  is  not  easy  to 
follow  the  somewhat  complicated  method  of  cal- 
culation adopted  by  Schidrowitz  without  further 
details,  but  the  method  adopted  liv  Eaton  and 
Grantham  is  extremely  simple.  Thev  write 
(Agric.  Bull.  F.M..S.,  Feb.,  1915.  p.  IHl).  "We 
have  always  taken  as  the  optimum  that  point  at 
which  the  product  of  the  breaking  load  per  unit 
cross  section  and  the  elongation  is  a  maximimi." 
Strictly  speaking,  this  statement  is  not  correct, 
as  in  their  numerous  deteimiruitions  they  have 
taken  the  final  length  at  jupture,  tliat  is  the 
elongation  plus  the  original  length,  and  multiplied 
this  by  the  breaking  load  to  give  the  product. 
This  latter  calculation  appears  to  lie  the  more 
correct.  The  figure  obtained,  which  I  term 
'■  Tensile  product,"  represents  the  breaking  load 
per  unit  cross  sectional  area  of  test  piece  when  the 
latter  is  fully  stretched,  as  the  volume  of  a  piece 
of  vulcanised  rubber  does  not  show  appreiiable 
alteration  on  deformation.  Tlie  specim'^n  giving 
the  maximum  product  is  held  by  Eaton  and 
Grantham  to  be  that  which  has  been  subjected  to   , 


the  optimum  cure.  It  is  obvious  that,  if  .i  number 
of  vvdcanisjitions  be  carrietl  through  with  one 
comiHiund  for  progressively  increasing  periods, 
some  spi'cim"ns  may  be  undeicured.  some  over- 
cuied,  and  one  will  lie  in  the  neighbourhood  of 
the  lorrcct  euro,  but  it  would  be  a  iivvr  chance 
If  this  last  specimen  were  vulcanised  for  exactly 
the  period  required  to  produce  the  optimum  elVect. 
if  the  u^cthod  be  adopt eil  there  shoidil  be  no- 
ditliculty  in  constructing  suitvible  cur\cs  frum  the 
dat.i  ol)t;vineil  so  that  the  actual  optimum  cure 
could  be  ascertained  by  calculation,  as  Schidrowitz 
projioses  by  his  mctliud.  This,  if  nccessjiry.  could 
lie  checked  by  a  single  vulc.anis;it.ion  .it  the  optimum 
cure  previously  arrived  at  l>y  calculation. 

Now,  whether  the  optimum  cure  be  based  on 
the  simple  method  of  calculation  of  Eaton  and 
Grantham  or  the  more  complex  method  of  Schid- 
rowitz, both  methods  fail  to  take  into  consideiation 
the  fact  that  the  tensile  pioiierties  of  a  vulcanised 
mbtier  are  not  constant  Vmt  var\-  with  the  age 
of  the  specimen.  The  figures  obt^iincd  from  any 
form  of  tensile  o'-  stretching  tests  will  vary  with 
the  time  that  has  elapsed  since  the  specimens 
weie  cured.  Research  work  during  the  last  few- 
years  h.as  tended  more  and  more  to  show  that 
■'  vulcanisation  "  so-called  proceeds  after  the 
actual  vulcanisation  process  is  completed  and  that 
vulcanis;Mion  t;bkes  place,  although  very  slowly, 
at  the  ordinary  temperature  of  the  air.  I  reganl 
the  \ulcanisntion  process  as  a  sort  of  impulse 
and  the  momentum  induced  carries  on  the  vulcan- 
ising elTecc  after  the  vulcanisation  process  is  com- 
plete. We  may  imagine  the  impulse  api>lied  in  an 
upward  direction  to  the  furtlier  end  of  a  rod 
hinged  to  a  board  and  lying  horizontally.  If  the 
imjiulse  is  insufficient  to  carr\'  the  lod  into  a 
position  of  unstable  equiliiirium  we  have  the 
condition  of  undercuring  and  the  rod  falls  hack, 
corresponding  with  a  gradual  deterioration  of  the 
v\ilcanised  product.  If  the  impulse  is  too  great, 
the  rod  will  be  carried  beyond  the  position  of 
unstable  equilibrium  ami  will  fall  with  an 
accelerated  velocity,  corresponding  with  deteri- 
oration of  the  over-vulcanised  jji-oduct.  The 
correct  cure  will  correspond  to  an  impulse  so 
regulated  that  the  rod  possesses  sufficient 
momentum  to  reach  exactly  the  upright  position 
of  unstalde  equilibrium.  If  the  i-od  is  carried 
beyond  this  position,  the  tune  required  for  the 
acceleration  to  produce  a  percejititde  movement 
will  depend  \ipon  the  extent  to  which  the  rod  has 
passed  this  point.  .Similarly,  thi;  time  required 
for  an  over-vulciiuised  rul)lier  to  exhiliitappreciftble 
deterioration  depends  upon  the  extent  to  wliich 
the  vulcanisation  process  has  exceeded  that 
requu'ed  for  the  correct  cure.  A  .specimen  of 
vulcanised  rubber,  if  tested  at  intervals  of  time  oyer 
a  given  period,  shows  progressive  changes  during 
that  period.  Thus  the  product  of  the  bieakiiig 
strain  and  elongation  of  a  speiimen  tested  the  day 
after  vidcanisation  will  usually  give  figures  which 
are  low-er  than  those  ol)tained'if  the  tests  be  made 
a  week  or  a  month  after  vulcarusation.  Yet 
neither  Schidrowitz  nor  Eaton  and  Grantham  make 
any  mention  of  tliis  tune  factor  and  do  not  stAtt^ 
at  "w  hat  period  after  \ailcanising  their  tests  wore 
made  or  whether  indeed  they  adoptinl  any  uniform 
interval  between  vulcanis.ation  and  testing.  Nor 
do  they  consider  the  question  of  ageing  in  any 
aspect.  It  is  oljvious  that,  whatever  excellentj 
tensile  properties  a  specimen  of  vulcanised  mbljcr 
may  possess  shortly  after  vulcanising,  these  woulil 
be  "of  no  value  if  "obtained  by  vnilcanising  under 
conditions  which  would  cause  the  rubber  rapidly 
to  deteriorate.  In  fact  the  teim  "optimum 
cure,  if  it  is  to  have  any  practical  meaning,  jaaM 
connote  not  only  the  physical  properties  of  tlK. 
fresldy  vulcanised  rubber  but  also  its  agemg; 
properties. 
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There  is  anothor  jriiiiie  to  correct  cm-iiij;.  namely, 
the  figure  for  the  coefficient  of  vulcanisation. 
Witli  many  types  of  compound  tliis  lifjure  is 
diltiiiilt  to  ascertain  even  approximatfly.  Ijiit  in  a 
simple  type  consisting  entirely  of  niljljcr  and 
sulph\ir  it  is  only  necessary  to  extract  exhaustively 
with  acetone  an<l  to  determine  the  sulphur  in  the 
residual  ruhber,  exi»ressing  the  results  as  a  per- 
centage of  the  raw  nil)l)er  origiiially  taken.  No 
experiincnt.al  data  of  this  description  are  given 
either  by  Eaton  and  Grantham  or  by  Schidrowitz 
except  in  a  recent  note  to  which  reference  will  be 
made  later. 

A  general  survey  of  Eaton  and  Grantham's  con- 
clusions was  not  in  accordance  with  my  previous 
experience.  Specimens  of  rubber  vulcanised  to 
give  the  maximum  figures  for  tensile  product 
shortly  after  curing  were  in  my  experience  more 
or  !es.s  considerably  over-vulcanised.  I  had  not, 
however,  at  the  time  Eaton  and  Grantham's  paper 
appeared,  a  comprehensive  series  of  tests  carried 
thi-ough  with  the  compound  they  employed, 
composed  of  ruliber  with  10 °o  of  sulphur.  I  liave 
now,  however,  completed  tests  on  such  compounds 
and  in  each  case  the  tests  were  carried  out  on  the 
same  lines  as  those  of  Eaton  and  Grantham, 
except  that  the  vulcanised  specimens  were  tested 
at  intervals,  the  last  test  being  put  through 
approximately  ten  months  after  vulcanisation. 
The  ruliber  was  compounded  with  sulphur  on  hot 
mixing  roUs  without  preliminarj-  wasliing  and  in 
tlie  ordinary  manner,  mastication  being  carried 
only  far  enough  to  produce  a  properly  plastic  mass. 
The  mixed  and  sheeted  compound  was  \iilcanised 
at  134-5°  C.  for  periods  commencing  at  2  hours 
and  increasing  by  half -hourly  intervals  to  4i  hours, 
thus  producing  six  vulcanised  specimens  of  each 
sample  of  mbljer.  The  physical  tests  were 
made  on  ring-shaped  test  pieces  25-4  mm.  internal 
diameter  and  approximately  1-25  mm.  thick. 
Sufficient  rings  were  i>ut  by  for  subsequent  tests. 
These  rings  were  preserved  in  the  dark  but  other- 
wise were  exposed  to  the  ordinary  atmospheric 
changes  of  the  testing  room.  The  figures  given 
are  the  average  figures  of  five  rings.  There  is 
always  an  element  of  uncertainty  m  the  breaking 
strain  figures  )>ut,  liy  taking  an  average  of  five, 
the  results  may  he  considered  reliable,  provided 
that  all  five  rings  give  similar  figures. 

The  coefficient  of  \-ulcanisation  was  determined 
oil  the  residual  rubber  a  few  days  after  curing 
and  after  extraction  for  at  least  24  hours  in  an 
all-glass  extraction  apparatus  (Analyst.  1913. 
p.  14X).  In  this  appaiatus  the  rubber  is  exposed 
to  the  action  of  acetone  at  the  boiling  point. 
The  pale  crepe  and  smoked  sheet  rubbers  em- 
ployed were  ordinary  commercial  samples. 

Pale  crepe. 


Cure  (hours). 

2     '     2i 

3 

■  3i  1     4 

a 

1 
Age  1 

days.l 

1 
1 

Breaking  load  (grms. 
per  sq.  mm.) 

FlMl  length  (original 
Iengtli  =  lOO) 

4 
125 
203 
311 

4 
125 

960 
950 
1010 
920 

115! 
1016 

1230 
1550 
1500 
1400 

1098 
1017 

1510 
1610 
1630 
1640 

1078 
991 

1600    2010 
1930    1760 
1740    1480 
1480  i 1330 

1013  1    987 
952,    897 

2480 

1760 

490 

170 

953 
851 

Teaeiie  product 


Coefficient   of 
vulcanisation. 


203    1042    1032    1004      936  ,    858  .    611 
311    1035    1009  i    993  ,    894  1    822  ;    372 


i 
125 
203 
311 


110 

93 

105 


2-0 


1361  162  170:  199  236 

153 .  159 ;  183  158  150 

155  163 ;  163  127 :  30 

141  163  132  109  6 


2-6      3-2      4-1      4o      5-0 


Smoked  sJwei 

Cure  (hour?). 

1 

2 

2i       3 

1 

3i 

4 

4* 

Age 

\n 

days. 

Breaking  load  (grms. 

4 

980    1250 

1490 1 1640 

1840 

2130 

per  sq.  ram.) 

125 

1150 

1510 

1780    1800 

1870  1 1850 

203 

1170 

1.500 

1640  1 1670 

1620    1590 

311  |1150 

15,30 

1620 

1640 

1180     380 

Final  length  (original 

4 

1128 

1094 

1064 

999 

977     96t 

length  =  100) 

125 

1036 

1033 

998 

957 

903  i   873 

203 

1022 

lOlrt 

995 

945 

886  1    841 

311 

1023 

1019 

1003 

930 

820     570 

Tensile  product 

4 

110 

137 

159 

164 1    180 1    204 

125 

117 

1.16 

178 

172 

1681    162 

203 

119 

1.52 

163 

158 

143 1    134 

311 

117 

150 

163 

152 

97)     22 

CoefBcient   of 

-vTilcanisation 

1-9 

2-6 

3-2      3-8 

4-7 

5-4 

Taking  the  figures  for  the  tests  made  four  days 
after  vulcanisation,  we  find  the  maximum  figure 
for  Tensile  Product;  in  both  sheet  and  crepe  to  lie 
at  4J  hours.  As  this  is  the  maximum  time  given 
for  the  cure  in  both  series  of  experiments,  it  may 
he  that  an  even  longer  cure  w-oukl  have  given 
higher  figures.  For  the  moment,  however,  it  is 
sufficient  to  show  that  neither  ruliber  is  overoured 
and  that  the  optimum  cure  must  he  at  4i  hours 
or  more  according  to  Eaton  and  Grantham's 
hypothesis.  A  glance  at  the  tensile  figures  after 
varying  periods  of  ageing  clearly  shows  that  both 
compounds  are  much  over- vulcanised  at  4i  hours.* 
Four  months  after  vulcanising  a  considerable  fall 
has  taken  place  in  all  figures  at  this  cure  and  after 
ten  montlis  both  specimens,  particularly  the  crepe 
rubber,  are  in  a  hard  and  perished  condition,  the 
tensile  product  in  tliis  case  giving  only  one-fortieth 
of  the  original  figure.  Similar  considerations  apply 
to  the  cures  at  3i  and  4  hours.  All  show  eventual 
deterioration  although  some  improvement  may 
take  place  for  a  short  time  after  vulcanisation. 
Thus  the  sheet  rubber  compound  cured  for  3^  hours 
gives  higher  figures  for  Breaking  Strain  and 
Tensile  Product  when  tested  at  125  days  than  at 
4  days  ;  but  after  203  days  these  figures  have 
fallen  again  to  approximately  their  original 
value  and  after  311  days  appreciably  lower  results 
are  recorded,  especially  in  the  case  of  the  crepe 
rubber  compound.  Passing  now  to  tlie  figures  for 
the  compounds  cured  for  3  liours.  we  note  that 
in  both  cases  the  figiu-e  for  tensile  product  is 
stationary,  taking  the  last  two  ijeriods  of  t.esting. 
The  corresponding  breaking  stram  figures  show  a 
smiall  improvement  in  the  crepe  rubber  but  the 
reverse  in  the  case  of  the  sheet  rubber.  Tliere  is 
little  doubt  that  with  further  ageing  there  will  be 
a  further  fall  in  the  tensile  product  in  this  latter 
case,  but  that  3  houi-s  wUl  approximately  represenl; 
the  correct  cure  for  the  crepe  rubber  compound. 
The  figures  also  show-  that  when  deterioration 
begins  to  set  in  it  proceeds  with  accelerated 
velocitT. 

These  results  prove  conclusively  that  a  rubber 
compound  subjected  to  Eaton  and  Grantham's 
"  optimum  cure  "  is  undoubtedly  over-vulcanised 
(or  over-cured)  and  that  the  word  ■'  optimum  "  is 
consequently     incorrectly     applied.     If     however 


•  4i  hours  is  a  longer  period  than  that  given  by  E;iton  and 
Grantham  for  the  "  optimum  cure  "  in  a  number  of  instances 
recorded  in  their  papers.  These  authors  however  vulcanise  M 
140°  C.  whereas  I  emploved  the  lower  temperature  of  134-5  C. 
To  compensate  for  tliis  lower  temperature  a  sample  of  rubber 
would  require  to  be  vulcanised  for  an  hoiir  or  so  longer  to  produce 
the  same  vulcanising  effect  and  consequently  a  period  of  vulcan^- 
tion  of  41  hours  in  mv  experiments  may  be  regarded  as  roughly 
equivalent  to  say  31  hours  in  those  of  Eaton  and  Grantham. 
The  eriuivalency  of  "time  and  temperature  in  vulcanisation  baa 
not  as  yet  been  systematically  investigated. 

.  a2 
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Eaton  and  Grantham's  definition  V)e  m(xlifle<i  so  as 
to  include  the  ageinc  faotor,  we  have  what  appears 
to  be  a  very  good  definition  of  the  optimum  or 
correct  cure.  It  may  be  provisionally  defined 
as  that  cure  which  gives  the  maximum  fisrure  for 
tensile  product  after  a  full  period  of  awing.  It 
is  not  at  present  possible  to  define  more  exactly 
the  period  of  ageing.  With  rubber  compounded 
^th  sulphur  only  it  is  obvious  that  the  period 
should  exceed  the  10  months  allowed  in  the 
present  experiments.  Probably  two  or  three 
years  will  be  required.  The  \-ulcanised  specimens 
must  be  preserved  under  suitable  conditions  and 
should  not  be  exposed  to  light.  It  must  not  be 
forgotten  that  the  temperature  and  possibly  also 
hygrometric  and  other  conditions  of  the  atmos- 
phere affect  botli  the  ageing  qualities  and  the 
physical  t^ests.  How  far  refinements  in  these 
directions  may  be  necessary  to  the  elucidation 
of  the  problem  cannot  at  present  be  ascertained. 

It  is  noteworthy  th^  the  crepe  rubber  com- 
pounds cured  for  3.  3i.  and  4  hours  all  show 
greater  deterioration  over  any  given  period  than 
the  corresponding  sheet  rubber  compounds.  I 
am  incUned  to  attribute  tliis  to  the  method  of 
preparation.  Sheet  rubber  is  merely  squeezed 
after  coagulation  and  retains  the  original  shape 
of  the  coagulated  rubber.  On  the  other  hand, 
crepe  rubber  is  put  several  times  through  a 
differentially  geared  washing  mill  where  it  is  torn 
up  and  ground  in  a  stream  of  water.  All  my 
experience  goes  to  show  that  the  extent  to  which 
rubber  is  "  worked  "  previous  to  vulcanisation 
tends  to  reduce  the  Ufe  of  the  \-ulcanised  product, 
and  to  this  I  attribute  the  greater  tendency  to 
deterioration  shown  by  the  crepe  rubber  as  com- 
pared with  the  sheet  rubber  specimens.  .So  far 
this  is  confirmed  by  similar  experiments  in  pro- 
gress. 

One  very  obvious  regularity  in  the  figures  quoted 
in  this  paper  may  be  noted,  namely,  the  pro- 
gressive reduction  in  the  figures  tor  final  length 
(elongation)  with  (1)  length  of  time  of  cure, 
(2)  age  of  vulcanised  sample.  This  appUes  to 
some  extent  to  the  under-cured  as  well  as  to  the 
approximately  correctly  cured  and  over-cured 
specimens.  The  figures  in  this  respect  would 
have  been  even  more  regular  had  we  recorded 
the  elongation  for  a  gjiven  fixed  load  instead  of  the 
breaking  load.  This  emphasises  the  parallel 
behaviour  of  a  rubber  compound  as  a  result  of 
(1)  prolonged  curing  and  (2)  prolonged  ageing, 
and  is  an  ai^ument  in  favour  of  the  essential 
similarity  of  the  two  processes. 

The  coefficient  of  vulcanisation  can  only  be 
taken  as  an  approximate  guide  to  the  condition 
or  degree  of  \'ulcanisation.  The  variation  in  the 
figure  between  specimeas  correctly  cured  and  over- 
cured  may  be  very  small  and  there  is  a  limit  to  the 
accuracy  with  which  the  figure  can  be  ascertained. 
The  second  plave  of  decimals  has  little  or  no 
significance  and  an  error  may  easily  occur  in  the 
Gist  place.  Nevertheless,  the  figures  are  valuable 
as  an  approximate  guide  and  it  is  apparent, 
not  merely  from  the  above  figures  but  from  a 
number  of  other  determinations,  that  a  figure 
for  the  coefficient  exceeding  3-5  for  a  vulcanised 
rubber  and  sulphur  compound  is  an  almost  certain 
indication  of  over-curing  and  in  the  instances  here 
recorded  it  only  slightly  exceeds  3. 

In  a  recently  published  note  (India  Rubber  J., 
Apr.  8,  1910,'  p.  50.5),  Schidrowitz  and  Golds- 
borough  give  some  results  of  \-ulcanLsation  tests 
quoting  the  "  correct  cure  "  and  "  combined 
sulphur  per  cent."  The  cures  vary  from  If  to 
4  hours  and  the  combined  sulphur  from  2-03 
to  4-86%.  Only  in  two  cases  is  the  figure  under 
3-5%.  As  the  compound  consisted  of  rubber 
compounded  with  8%  of  sulphur,  the  figures 
for  coefficient  of  vulcanisation  will  be  a  trifle 
higher  than  those  for  the  combined  sulphur  per 


cent.     It  would  therefore  appear  highly  probable 
that    most    of    these    specimens    have    been    con- 
sideralily    over-cured   and    not   correcUy    cured   as 
'   stjited  by  the  axithors.      Xo  agoing  tests  are  given. 
I   The  authors  rely  entirely  on  what  they  term  "  the 
optimxim  curve  method  "  wliich  is  l>ased  on  load 
and  elongation  figures.     The  evidence  here  sub- 
mitted therefore  points  to  the  conclusion  tliat  such 
a  method  without  material  modification  is  value- 
less for  technical  purposes.     Kno\igli  has  already 
been  said   to  justify  the  rejection   of   Eaton  and 
Grantham's   method.     Consequently   much   doubt 
is  thrown  on  the  vahie  of  tlie  deductions  made  by 
them  as  the  result  of  the  great  mass  of  \-ulcanisa- 
tion  data  they  have  pulilished.      It  is  curious  to 
note  that  both  liaton  and  (irantham  and  Schid- 
rowitz   arrive    at     results     showing    very    great 
variations  in  the  time  required  to  cure  correctly 
I    typical  commercial  plant^t^ion  rubliers.     Although 
1   variation  undoubtedly   exists    I   have   never  met 
I   with   .such    considerable   variations   as   they   have 
recorded.     My  own  samples  I  know  to  be  correctly 
cured  for  they  have  stood  the  test  of  time.     From 
the  above  e\adence  I  can  only  conclude  that  these 
authors  have  in  many  cases  over-cured  their  com- 
pounds,    being    led     astray    by    theoretical    con- 
siderations  which   have   not  been   tested   against 
.   practical  experience. 

It  may.  however,  be  argued  that  the  "  optimum," 
"  correct,"  or  "  perfect "  cui-es,  as  they  are 
variously  described  by  the  autliors  referred  to, 
must  have  some  significance  and  should  bear  some 
relationship  to  an  optimum  cure  based  on  a 
correlation  of  physical  properties  and  ageing  tests. 
This  is  probably  the  case,  but  the  relationship,  so 
far  as  can  be  judged  at  present,  is  not  a  directly 
proportional  one,  and  in  any  case  the  exact  period 
allowed  to  elapse  between  ^^llcanising  and  testing 
must  be  stated.  The  absence  of  sucli  information 
from  the  already  pubhshed  figures  of  these  authors 
makes  it  impossible  to  draw  further  conclusioiw. 
I  am  indebted  to  the  Rubber  Growers'  Assocbi- 
tion  for  permission  to  publish  the  figures  in  tkia 
paper. 


THE  FUNCTION  OF  LITHARGE  IN  THE 
VULCANISATION  OF  RUBBER.  Part  II. 
THE  INFLUENCE  OF  THE  RESINOUS 
CONSTITUENTS. 

BY  HENRY   P.   STEVENS,   M.A.    PH.D.,  F.I.C. 

At  the  International  Congress  of  Applied 
Chemistrj-,  1912,  a  paper  was  read  (Beadle  and 
Stevens,  vol.  25,  p.  581),  dealing  with  the  nature 
of  the  resinous  constituent  of  nil)ber  and  its 
influence  on  the  quality  of  the  vulcanised  product. 
It  was  shown  that  the  removal  of  the  greater  part 
of  the  resins  in  some  manner  retarded  the  cure 
autl  that  the  tensile  properties  of  the  rubber  were 
greatly  reduced. 

It  was  also  noted  that  the  resin-extracted  rubber 
perished  rapidly  as  compared  with  the  unextracted 
i-uVjlier,  and  that  this  deterioration  was  not  due 
to  the  ellect  of  heating  with  the  .solvent  during 
extraction  or  to  the  particular  solvent  employed. 
The  exijerim'^mf s  weie  made  both  with  Hcrea 
hraziliensis  (plantation  pale  crepe)  and  Ficus 
cta«/jV;o(Rambong  sheet). 

At  the  siwne  congress  a  paper  was  contributed 
by  L.  E.  Weber  (Vol.  9,  p.  \):>),  on  the  action  of 
resins  on  the  vulcanising  of  nil^ber.  The  rubber 
used  was  plantation  smoked  .sheet  and  the  com- 
pound on  which  the  tensile  tests  were  made  con- 
tained litharge,  sulphur,  and  whiting,  whereft'^ 
Beadle  and  .Stevens  used  a  simple  compound  of 
i-ubber  with  5  per  cent,  of  sulphur  and  in  some- 
cases  with  the  addition  of  zinc  oxide.  The  con- 
clusions reached  by  Weber  were  that  "  the  resins 
plav  an  active  part  in  tin-  vulcanisation  and  not 
meielv    the   part   of   a   catalyser,    their   presence 
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eing  absolutely  e.ssential,"  in  fact  the  compound 

repared  from  the  resin-extracted  rubber  "  could 

ot  be  \-ulcanised."     Weber  based  this  statement 

II  the  poor  tensile  properties  of  the  rul)ber,  but 

(>  analysis  is  given.     Rubber  may  possess  poor 

■nsUe  properties  and  yet  be  vulcanised  to  some 

ctent  or  even  over-vnlcanised,  and  analysis    is 

pessary  to  show  whether  the  rubber   contains 

ly  "combined  "  sulpluir,  that  is  to  say,  sulphur 

lextractable   with   acetone.     I    published    some 

rther  vulcanisation   tests   with    resin-extracted 

bber  m  19U  (KoU.  Zeits.,  14.  91)  and  obtained 

coefficient  of  vulcanisation  of  2-71   as  against 

S6  for  the  untreated  i-ubber,  so  that  the  effect 

resin  extraction  on  rate  of  -s-ulcanisation  was 

r\'  slight.     The   resin-oxtracted  rubber  showed 

pid    deterioration    as    compared    with    the    un- 

■ated     specimen.     Weber's      results      therefore 

lor  from  my  own  in  that  he  found  the  removal 

the  resinous  matter  to  produce  a  more  marked 

eot  on  the  vulcanisation,  and  does  hot  appear 

have    noted    the    greater    tendency  of    resin- 

tracted  rubber  to  deteriorate  and  perish. 

It  appeared  probable  that  the  highly  specialised 

pe    of    compound    employed    by    Weber    was 

ponsible  for  these  differences.     1  have  already 

)«'n  that  the  degree  of  \-ulcanisation  is  largely 


over  a  considerable  period  in  the  cold,  a  further 
portion  of  the  pale  .sheet  being  extracted  with  hot 
acetone  to  ascertain  whether  the  heat  to  which 
the  rubber  is  exposed  during  extraction  affects 
the  properties  of  the  ruliber.  The  specimens 
were  mixed  according  to  Welier's  foirmda.  viz., 
rubber  .50,  litharge  (v2,  sulphur  31,  and  calcium 
carbonate  (whiting)  10-7,  and  vulcanised  in  steam 
for  10,  20,  30,  and  40  minutes  respectively,  at 
132°  C.  ^  f  }^ 

The  following  "  mixes  "  were  vulcanised  : — 
Pale  [unsmoked)  plantation  sheet  rubber.  A,  cold 
acetone  extracted ;  B,  hot  acetone  extracted  ; 
C,  untreated  :  D,  with  additional  resin  extracted 
from  A.  Smoked  plantation  sheet  rubber.  E,  cold 
acetone  extracted;  F,  untreated;  G,  with  additional 
resin  extracted  from  E. 

The  cold  acetone  extraction  was  carried  out  by 
allowing  the  rubber  to  soak  in  a  bottle  of  acetone, 
pouring  off  and  distilhng  the  acetone  which  was 
then  replaced,  and  repeating  the  process  every 
few  weeks  over  a  period  of  six  months.  The 
specimens  were  subjected  to  a  very  complete 
examination  and  were  tested  shortly  after 
vtilcanisation  and  again  eight  months  later. 

Table  1  gives  the  results  of  the  vulcanisation 
with  other  data. 


A 

B- 

C 

D 

E 

F 

G 

1 

Percentige  acetone  extract  in 

original  raw  rubber. 

0-55 

0-50 

1-8 

2-3 

0-9 

3-9 

4-8 

Cures  in 

minutes. 

20 

Age  ot  test  piece 

in  day."!. 

7 

Breaking  strain 
Final  length 
Tensile  product 

Too 
weak 
to  test 

Too 
weak 
to  test 

726 

713 

52 

887 

677 

60 

Too 
weak 
to  test 

1252 

656 

82 

1385 

654 

91 

259 

Breaking  strain 
Final  length 
Tensile  product 

Too 
weak 
to  test 

Too 
weak 
to  test 

735 
646 

47 

957 

676 

65 

Too 
weak 
to  test 

1197 

672 

81 

1318 

664 

83 

Coefficient  o(  vulcanisation 

— 

— 

0-74 

— 

— 

— 

— 

23 

7 

Breaking  strain 
Final  length 
Tensile  product 

Too 
weak 
to  test 

Too 
weak 
to  test 

771 

709 

55 

1015 

688 

70 

Too 
weak 

to  test 

1236 
667 

82 

1446 

639 

93 

■H 

1221 

641 

78 

250 

Breaking  strain 
Final  length 
Tensile  product 

Too 
weak 
to  test 

Too 
weak 
to  test 

971 

703 

68 

1063 

672 

71 

Too 
weak 
to  test 

1167 

656 

77 

Coefficient  of  vulcanisation 

— 

— 

1-02 

1-36 

— 

— 

— 

30    • 

7 

Breaking  strain 
Final  length 
Tensile  product 

276 

746 

21 

296 

711 

21 

750 

707 

53 

857 

676 

58 

240 

665 

16 

1212 

660 

80 

1386 

660 

92 

259 

Breaking  strain 
Final  length 
Tensile  product 

331 

634 

21 

338 

616 

21 

867 

678 

59 

1040 

679 

71 

407 

686 

28 

1110 

664 

74 

1249 
653 

82 

Coefficient  o£  vulcanisation 

0-58 

0-58 

1-14 

1-42 

— 

— 

— 

40 

7 

Breaking  strain 
Final  length 
Tensile  product 

314 

702 

22 

284 

667 

19 

802 

718 

33 

996 

688 
63 

274 

642 

18 

679 
83 

1322 

665 

88 

259 

Breaking  strain 
Final  length 
Tensile  product 

418 
661 

28 

463 

662 

31 

852 

682 

58 

997 

684 

68 

438 

663 

29 

1099 
678 

75 

1180 
664 

78 

i 

1 

Coefficient  ot  \Tilcanisafion 

~ 

— 

1-36 

— 

— 

— 

— 

d  'mdent  on  the  relative  proportions  of  rubber, 
fj"  hur.  and  Utharge  in  the  compound  (this  Journal, 
''  3*-  .5-^);  I  therefore  carried  out  a  series 
'J  I'Sts  with  Weber's  compound  and  also  repeated 
e>  ler  experiments  with  simpler  tvpes  and  carried 
I  '\^^P<'"ments  to  a  further  stage.  Incidentally 
w  has  led  to  the  accumulation  ot  data  which 
ei  aes  a  further  studv  of  the  function  of  htharge 
u  he  vulcanisation  "process. 

wo  types  of  plantation   (Hevea)  rubber  were 
u  U  one  a  pale  (unsmoked)  sheet  and  the  other  . 
a  acted  sheet.     Portions  of  both  were  extracted 


The  breaking  strain  is  given  in  grms.  per  sq.  mm" 
using  a  ring  shaped  test  piece  1  inch  (25-4  mm-) 
internal  diameter  and  1-25  mm.  thick.  The 
final  length  gives  the  fuU  length  of  the  test  piece 
at  rupture,  the  original  length  bemg  taken  equal 
to  100.  The  •■  tensile  product  "  is  the  product 
of  breaking  strain  and  final  length  divided  by  10* 
to  reduce  it  to  a  convenient  figure.  The  specimens 
marked  "  Too  weak  to  test  "  were  so  weak  and  the 
results  in  consequence  so  irregular  that  a  figure 
coidd  not  be  obtained.      .    ,.     ,     ^,     ,        -^u  t     t? 

The'^e  flcivres  clearlv  mdicate  that  witn  Jj-  -t-- 
Weber's    compound    containing    litharge,    rubber 
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Tuli-aiiist'S  slowlv  although  ivsin-extmctod,  and 
that  it  is  haiilly"  correct  to  say  that  it  oauuot  be 
vuUiiuistHl  viuder  these  conditions.  Both  Weber's 
resiu-extrsuttnl  rubbei-s  aiul  my  o\\ni  contain  a 
small  ri'sidue  of  matter  sohible  in  acetone  and, 
if  this  were  completely  removed,  it  is  possible 
tiiat    no    appreiialile    vulcanisation    would    take 

fiUve.  The  compound  containing  litharge  \ised 
•V  Weber  appeai-s  to  be  hardly  suited  for  the 
purpose  of  ascertaining  the  specilic  vulcanising 
properties  of  ;'.nv  p;irticular  rubber  s;>mule.  It 
will  be  seen  that  the  highest  coeflicient  of  vulcanisa- 
tion amount*  to  less  than  1-5  whereas  fully 
v\ilcanised  soft  nibber  mixings  usually  show 
doul'le  this  figure,  t'orresponding  \\ith  tlie  low 
coetticient  we  also  have  low  ligvires  for  tensile 
properties.  Thus  the  luaxinnun '"  tensile  prodvict  " 
of  the  unsmoked  .sheet  specimens  is  71  which  again 
is  about  one  half  the  figure  for  fully  cured  soft 
rubbers. 

The  resin  extracted  specunens  A,  B,  and  E 
show  steady  improvement  with  increased  length 
of  cure  anil  increased  .age  (within  the  limits  of 
the  tests).  This  would  be  expected  of  under- 
ctiretl  specimens.  The  vulcanised  specimens  of 
untreated  raw  rubber,  C  and  F,  show  little  or  no 
improvement  with  mcreased  length  of  ciue.  The 
unsmoketl  sheet  gives  the  best  results  with  23 
or  30  minutes  cure  and  the  smoked  sheet  with  10 
minutes  cure.  The  faUing  off  in  the  Tensile 
Product  with  ageing  in  the  longer  cures  of  the 
smoked  sheet  specimens  is  very  noticeable.  It 
undoubtedly  appears  that  C  and  F  are  fidly  cured 
witlun  the  "conditions  of  the  experiments  in  spite 
of  the  fact  that  the  coefficient"  of  -^-ulcanisation 
and  physical  properties  are  poor. 

The  specimens  D  and  G  contain  added  "  resin," 
the  effect  of  wliich  has  been  to  increase  the  rate 
of  cure.  This  is  apparent  both  from  the  figures 
for  coefiicient  of  vulcanisation  and  the  physical 
tests.  Takmg.  for  instance,  the  figures  for  the 
10  minutes  cure,  D  gives  higher  figures  than  C 
while  G  appears  to  be  over-cured  as  the  tensile 
properties  are  lower  on  the  specimen  which  has 
aged  for  8  montlis. 

It  is  also  interesting  to  note  that  the  smoked 
sheet  specimens  cure  appreciably  faster  than  the 
pale  (unsmoked)  sheet,  wliich  is  in  agreement  with 
my  general  experience  with  soft  nibber  mixhigs 
containing  no  litharge. 

The  curing  properties  of  this  type  of  litliarge 
compound  may  be  examined  in  the  liglit  of  my 
previous  work  (tliis  Journal,  1915.  34,  524). 
This  compound  contains  0-2  parts  of  litliarge 
•which  would  require  for  complete  reaction  Oil 
pait  of  sulphur.  A.s  .'M  parts  of  sulphur  are 
taken,  there  would  remain  for  reaction  with  the 
50  parts  of  nibber  :M — 0-9=2-2  parts  of  .sulphur, 
that  is  to  say  -1-4%  calculated  on  tlie  nibber, 
which  should  suffice  to  pi-oduce  a  much  fuller 
degree  of  vidcanisation  than  that  oljtained.  The 
quantity  of  "  free  "  or  "  unaltered  "  sulphur 
remaining  in'  these  compounds  Ls  appreciable, 
amounting  to  2^:i%  calculated  on  tin-  i-ubber. 
The  "  cures  ''  given  are  .slioi-t  and,  as  the  co- 
efficient of  \-ulcanLsation  increases  steadily  with 
the  length  of  cure,  it  is  apparent  that,  if  these 
compounds  were  cured  for  2  or  '.i  hours,  as  in  ray 
previous  work,  a  unich  higher  coefficient  would 
be  obtained.  On  the  other  hand,  as  some  of 
these  compounds  are  alrwidy  "  over-cured  "  in 
40  minutes,  they  would  be  still  more  over-cured 
in  2  or  '.'>  hours.  I  may  here  emphasize  the  fact 
that  an  essential  criterion  of  a  properly  cured 
rubber  is  its  ageing  qualities.  Any  conclusion 
based  on  the  coefficient  of  vulcanisation  or  on 
physical  tests  with  the  freshly  vuli-anised  specimen 
without  takinir  the  ageing  qualities  into  con- 
Bideiation  may  lead  one   very  much  astray   (see 


accompJMiying     paper     on      "  The     Stability      of 
Vulcanised  lUi'iber  and  the  Optimum  Cure  ""). 

That  the  compound  containing  litliarge  chosen 
by  Weber  is  an  unsuitable  one  for  many  j>utposes 
is  also  shown  by  thi>  following  tests  made  on  the 
Siinie  samples  of  raw  rubber  vulcanised  with  10% 
of  sulphur  and  no  other  ingredients. 

The  following  compounds  were  vulcanised  : — 

AS  2.  Acetone-extracted,  pale  (unsmoked) 
plantation  sheet  rubber,  being  a  mixture  of  the 
raw  rubber  specimens  used  in  compounds  A  and  B. 

O  2.  UntreAt<>d  pale  (unsmoked)  sheet  rubber 
as  used  for  compound  C. 

E  2.  Acetone-extracted  smoked  sheet  rubber 
as  used  for  compound  E. 

F  2.  Untreated  smoked  sheet  rubber  as  used 
for  compound  F. 

The  vulcanised  specimens  were  subjected  to 
tensile  tests  shortly  after  vulcanisation  and  again 
after  an  ageing  period  of  8  months  as  in  the  former 
series.  The  specimens  were  vulcanised  for  3  hours 
at   135'  C. 

Table  2. 


AB2 

Coefficient  of  vulcanisation.            2-86 

C2 
3-75 

E2 
3-82 

F2 
4-40 

Test  piece 
i  days  old 

Test  piece 
265  days  old 

BreakinK  strain 
Final  lengtli 
Tensile  product 

Breaking  strain 
Final  lengtli 
Tensile  product 

10-20 

1004 

106 

1531 
836 
128 

146" 

1138 

149 

2060 
947 
195 

1520 
983 
149 

1470 
747 
110 

1870 
1007 

laa 

2810 
976 
274 

The  effect  of  acetone  extraction  has  been  to 
lower  the  rate  of  cure  as  indicated  by  the  figures 
for  the  coefficient  of  vulcanisation,  but  this  eflect 
is  much  less  marked  than  in  the  case  of  the  litharge 
compounds.  As  before,  the  smoked  sheet  samples 
E  2  and  F  2  cure  faster  than  the  pale  sheet  speci- 
mens -AB  2  and  C  2.  The  last  three  specimens 
are  probably  over-cured  although  two  of  theni 
still  show  improvement  in  tensile  qualities  ou 
ageing  for  8  months.  AB  2  is  approximately 
correctly  cured  and  shows  in  some  respects 
improvement,  but  E  2  has  deteriorated  appre- 
ciably. The  improvement  in  AJi  2  is  perhaps 
more  ajiparent  than  real  for,  although  the  figures 
for  breaking  strain  and  tensile  product  have 
rL^en.  the  elongation  at  rupture  as  indicated 
by  the  final  length  has  fallen  out  of  all  proportion, 
indicating  a  tendency  to  hardness  and  brittleness. 
The  low  figures  for  final  length  for  the  acetone-ex- 
tracted specimens  AJ3  2  and  E  2  may  be  compared 
witli  those  for  the  untreated  specimens  0  2  and  F  2. 
The  effect  of  acetone  extraction  is  also  well  shown  1 
liy  comparing  C  2  and  E  2  and  F  2.  It  has  reduced 
the  coefficient  of  vulcanisation  of  the  latter  to  ' 
approximately  the  same  figure  as  C  2  and,  when  i 
freshly  cured,  both  C  2  and  E  2  give  similar 
tensile  figures.  But  on  ageing  for  8  montlis  the 
acetone-extracted  specimen  E  2  has  deteriorated 
considerably  while  the  untreated  specimen  C  2  , 
has  improved.  The  acetone-extracted  specimcus  ; 
have  also  a  pronounced  harsh  feel  which  indicates 
"  perishing."  I 

It  appears  therefore  that  the  removal  of  resiumis  ', 
(acetone-soluble)  matterj  from  a  raw  rubber  has 
two  distinct  eft'ecta  on  the  rubber — (1)  it  lowers 
the  rate  of  vulcanisation,  particularly  in  litharge  i 
compounils  of  the  L.  E.  Weber  type,  (2)  it  caueee  j 
the  rubber  to  harden  and  iJerisn  faster  than  it  1 
otherwise  would  do.  I 

These  points  are  further  illustrated  by  another 
series  of  vulcanisation  tests  curing  for  progressively 
longer  periods  and  using  acetone-extracted  rubber  | 
as  in  AS  2  and  untreated  rubber  as  in  0  2,  the  j 
acetone  extracts  being  0-7  and  1-8  ";,  respectively •  i 
The  compoun<l  consisted  of  rubber  with  10%  of  1 
sulphur  and  no  other  ingredients, 
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Table 

3. 

AB3 

C3 

Hours  cuie. 

2* 

3 

3i 

2}       3 

31 

Oooffldent  of  vulcanisation. 

— 

3-91 

— 

—     4-02 

_ 

Test  piece 

6   days 

old 

Test  piece 

115    days 

old 

Breaking  strain 
Final  length 
Tensile  product 

Breaking  strain 
Final  length 
Tensile  product 

1000 

1021 

102 

1060 

890 

95 

1310 
973 
127 

131 

399 

5 

1470 
920 
135 

89 

278 

2 

1130  i  1390 
1059  I  1008 
120  i    140 

1340    1360 
1046      942 
14-1      128 

1600 
903 
154 

1100 

809 

89 

In  this  series  the  effect  of  acetone  extraction 
on  rate  of  cure  is  less  apparent  than  in  the  last 
series  of  te.sts  because  the  extraction  was  less 
complete.  It  will  be  noted  that  the  acetone- 
extracted  specimens  give  almost  as  high  tensile 
flgiires  when  freshly  cured  as  the  untreated 
specimeiLs  and  that  the  \ailcanisation  coefficient 
in  the  3  houi-s  cure  is  almost  as  high  for  the 
acetone-extracted  as  tor  the  untreated  specunen. 
On  the  other  hand,  the  deterioration  of  the  acetone- 
extracted  specimens  is  very  striking.  The  effect 
is  only  sliglit  tor  the  2|  hours  cure  but  for  the  3 
and  3i  liours  cure  very  considerable  deterioration 
has  set  in  As  regards  the  untreated  specimens 
0  3,  that  cured  at  2i  hours  shows  improvement  but 
those  cured  at  3  and  3i  houre  are  over-cured  and 
show  deterioration,  although  to  a  far  less  extent 
than  the  corresponding  specimens  of  AB  3. 

We  may  therefore  conclude  that  removal  of 
T>esinous  matter  by  acetone  extraction  not  only 
brings  aViout  gradual  deterioration  of  what  would 
otherwise  have  been  a  correctly  cured  specimen, 
'but  considerably  hastens  the  deterioration  (or 
perishing)  where  the  specimen  has  been  somewhat 
over-cured. 

With  a  view  to  elucidating  the  curious  Ijehaviour 
of  L.  E.  Weljer's  compound  containing  Utharge, 
some  tests  were  made  with  a  modification  of  this. 
The  chalk  was  omitted  liut  tlie  relative  proportions 
of  rubber,  sulphur,  and  litharge  were  retained. 
It  was  desired  to  ascertain  what  effect,  if  any, 
was  produced  by  the  chalk,  which  one  would 
expect  to  function  merely  as  a  diluent.  The  mix 
had  the  following  composition — Rubber  (pale 
unsmoked  sheet)  100  parts,  sulphur  6-2  parts,  and 
litharge  12  i  parts. 

Tlie  specimens  were  vulcanised  for  30,  40,  and 
50  minutes  at  131-5°  C.  The  results  obtained  are 
given  in  Table  i. 

Table  i. 


AB4 

04 

Uinutes   cure.           1     30 

40       50       30 

1 

40       50 

Coefficient  of  \-ulcanisation.       —    0-91 

— 

— 

2-02 

— 

Tent  piece     Breaking  strain 
i  days        Final  length 
old          Tensile  product 

Teat  piece    Breaking  strain 
125  days      Final  length 
old        1  Tensile  product 

42 

761 
3 

47 

684 
3 

66 

845 
6 

78 

759 

6 

67 

798 
5 

123 

817 

10 

833 

937 

78 

815     867 
946      946 

77!      82 

1158    1179 
908      903 
105 ,    106 

It  is  apparent  from  these  figures  that  .the  removal 
of  the  clialk  from  the  compound  has  not  altered 
its  essential  features.  The  acetone-extracted 
compoimded  rublier  AB  t  vulcanises  much  more 
slowly  than  the  untreated  rubber.  The  only 
point  of  interest  is  the  liigher  figure  for  coefficient 
of  vulcanisation  given  by  C  4.      This  figure  now 


exceeds  2  whereas  the  corresponding  figure  pre 
viously  ol)ta.ined  for  tlie  compound  conlainuig  chalk 
with  tills  untreated  pale  sheet  rubber  was  1-30. 
This  would  api)ear  to  indicate  that  the  admixture 
of  clialk  liinders  vulcanisation.  Further  con- 
firmatory tests  are  however  reiiuired. 

A  comparison  of  the  figures  for  the  rubbers 
compoimded  with  lith.irge  and  those  without 
shows  dearly  that  the  vulcanisation  of  the  former 
is  much  more  susceptible  to  the  remo\al  of  the 
resinous  matter  tlian  the  vulcanisation  of  the 
latter.  This  experimental  result  is  in  accordance 
with  the  views  origii'ally  put  forv^•ard  to  explain 
the  accelerating  effect  of  litharge  on  the  vulcanisa- 
tion process.  According  to  I^-scli  and  Auerbach 
(Gummi-Markt,  1911,  p.  123).  the  acceleration 
is  due  to  the  liberation  of  heat  brought  about  by 
the  oxidation  of  lead  oxide  and  sulpliide  to  sulphate. 
The  oxygen  is  supplied  l)y  highly  oxidised  sub- 
sta^nces  removed  in  the  acetone  extract.  Hence 
the  temperature  of  the  acetone-extracted  rubber 
remams  much  lower  dui-hig  vTilcanisation.  and 
consequently  tlie  rubber  vulcanises  more  slowly. 
The  effect  is  more  marked  with  ruliber  com- 
pounded with  lead  oxide  because  the  removal  of 
the  acetonesoluble  constituent  of  tlie  rubber 
prevents  the  lead  oxide  exercising  its  ordinary 
accelerating  action.  This  however  does  not 
explain  the  unstable  nature  of  the  acetone-extracted 
ruliber.  although  this  observation  is  in  accordance 
with  the  ready  oxidation  of  acetone-extracted 
unviilcanised  rubber  as  recorded  liy  Peachey.  As 
already  noted  (Beadle  and  Stevens,  loc.  cif.) 
specimens  of  acetone-extracted  un\idcanised 
rubber  when  put  by  for  a  time  become  brittle  or 
"  resinous." 

CoxcxrsiONS. 

1.  Certain  tj-pes  of  litharge  compounds  cannot 
he  sufficiently  vulcanised  to  bring  out  their  tuU 
tensile  properties  and  coefficient  of  vulcanisation 
without  ■'  over-curing."  that  is  without  a  deteriora- 
tion or  "  perishing  "  with  age. 

2.  The  removal  of  resinous  matter  by  acetone 
extraction  retards  vulcanisation  as  indicated  by 
the  tensile  proi^erties  an.d  coefficient  of  vulcanisa- 
tion. 

3.  This  retardation  of  \-ulcanisation  is  more 
apparent  with  compounds  containing  litharge 
than  those  without. 

i.  The  removal  of  resinous  matter  reduces  the 
"  stability  "  of  the  v-ulcanised  compound,  that  is,  it 
"  perishes  "  rapidly,  and  the  eft'ects  of  over-curing 
are  more  marked  than  with  the  untreated  rubber. 

5.  The  plantation  smoked  sheet  rubljer  used  in 
these  experiments  vulcanised  faster  than  the  air 
dried  (pale)  sheet.  In  other  respects  these  two 
types  behave  similarly. 


Obituary. 

SIR     WILLIAM     RAJMSAY,     K.C.B.,     F.R.S. 

By  the  death  of  Sir  William  Ramsay  at  the 
comparatively  early  age  of  sixty-three  the 
world  loses  one  of  the  most  active,  skilful 
and  gifted  experimental  chemists  of  this  or 
any  other  age.  It  is  too  soon  to  attempt  an 
estimate  as  "to  the  position  wliich  iiis  name 
will  ultimatelv  occupy  in  the  hi.story  of 
chemistrv  as  it  will  appear  to  our  successors 
a  generation  hence.  But-  it  may  safely  be 
predicted  that  it  will  be  in  no  inferior  rank, 
and  for  the  simple  reason  tliat  his  fame  among 
his  contemporaries  is  based  on  the  solid  founda- 
tion of  ii>>siti\'e  discovery. 
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He  was  not  specially  distiusT-iished  by  the 
pr<>nnilii:»tion  of  oriirinal  views  in  eonneetion 
with  till'  theory  of  cheiuistry.  tint  he  sliowed 
the  flrtstieity  of  his  miiui  l)y  "the  ivadiiiess  with 
wliieh  he  eoufivntetl  new  doetrines  and  wlien 
appi-oveii  adopt  etl  them  into  his  teaeliiug. 
He  was  the  tii-st  to  iuti»duee  to  Knirlish  ivadefs 
Van't  Holt's  tras  theory  of  solutions.  He 
aceepte<l  the  Anhenius  hypothesis  of  free  ions 
in  dissolveil  oleetiiilyles  and  was  among  the 
first  to  liecome  an  exponent  of  this  view,  so 
\in|xilatjihle  to  some  of  his  eonteniporaries. 
He  was  in  fact  a  born  physic^il  eliemist,  for 
although  his  first  essay  (on  orthott>luic  aeid) 
was  produ'i'd  under  the  inspiration  of  his 
master,  Fittig.  and  although  in  eonjunction 
with  his  friend.  J.  J.  Dolilue.  he  worked  on 
some  derouiposition  products  of  quinine,  the 
whole  of  his  puhlislied  work,  from  the  time 
he  entoretl  fii-st  on  an  independent  position  at 
Bristol,  till  fifteen  years  later,  relates  to  physico- 
chemieal  q\iestioiis. 

Scientific  chemistry,  however,  did  not  wholly 
occupy  his  mind.  He  held  original  views  on 
education,  and  to  the  last  objected  to  examina- 
tion as  a  means  of  testing  competitors  for 
scholarships  and  prizes,  or  as  a  process  leading 
to  graduation  ia  a  University.  He  was  a 
constant  advocate  at  London  of  the  system 
in  which  the  accomplishment  and  acceptance 
of  the  "  thesis  "  eml>odying  work  done  by  the 
candidate  is  the  fundamental  qualification. 
An  exposition  of  his  views  on  this  and  other 
educational  questions  was  nxany  times  the 
subject  of  lectures,  addresses  and  letters  to 
the  newspapers.  So  recently  as  January  of 
this  year  six  articles  from  his  pen  appeared 
in  the  Daily  Dispatch  imder  the  t'tle  "  Ger- 
many's Commercial  War  'Machine."  The  second 
of  these  articles  relates  to  P^nglish  education, 
and  the  second  paragraph  is  headed  in  thick 
t>"pe  "  .Still  on  Wrong  Lines."  More  cannot  be 
said  in  this  place,  for  education  and  politics 
are  subjects  which  furnish  material  for 
inexhaustible  controversy,  and  a  man  of 
Ramsay's  active  mind  and  eager  patriotism 
is  not  likely  to  have  held  views  immediately 
acceptal>le  to  the  crf>wd. 

The  Transactions  of  the  Chemical  Society 
contain  all  his  earlier  papers  on  physico- 
chemical  subjects,  of  which  the  first  is  on  the 
volumes  of  liquids  at  their  boiling  points  (1879). 
The  method  there  used  was  extended  to  sulphur 
and  some  other  elements  (sodium,  bromine, 
phosphorus,  1881)  as  well  as  to  a  number  of 
aromatic  compounds  from  which  certain  con- 
clusions were  deduced.  In  188,'{  he  pulilished 
the  first  of  a  series  of  researches,  undertaken 
jointly  with  Dr.  Sydney  Young,  on  the  thermal 
properties  of  solids  and  liquids.  In  one  of  these 
papers  the  importance  of  wrapping  cotton  wool 
or  asbestos  round  the  bulb  of  the  thennometer 
in  the  detennination  of  boiling  points  at 
atmospheric  pressure  was  for  the  first  time 
pointed  out,  and  the  reason  given.  (Trans. 
Chem.  Soc,  188.5,  42.)  In  a  second  paper  in 
the  same  journal  and  year  (p.  040)  a  method  is 
given  for  obtaining  constant  temperatures 
variable  at  will.  The  authors  discu.ss  in  these 
papers  the  nature  of  dissociation  and  the 
constitution  of  liqtiids  and  the  properties  of 
liquids  at  the  critical  point.  A  few  years  later, 
in  conjunction  partly  with  Dr.  J.  Shields  and 
partly  with  .Miss  'A.ston,  Ram-say  published 
several  important  papers  on  the  nvilecular 
surface-energy  of  liquids  which  throw  light  on 
the  degree  of  their  molecular  complexity. 


Wliile  this  work  was  going  on  other  cognate 
siilijects  occupied  his  attention,  such  as  the 
molecular  wi'ights  of  metals.  Ibe  nioKcular 
weight  of  nitrogen  ix-i-oxide,  and  the  non- 
existence of  niti-ogen  trioxide  in  the  gaseous 
state. 

Ihownian  or  pedetic  motion  in  relation  to 
colloidal  solutions  was  the  subject  of  a  conv 
iiumieation  l)y  Kanisay  to  the  Chemical 
Society  in  1892,  but  it  is  probably  not  generally 
known  that  this  inteivsting  phenomenon  liad 
occupied  liis  attention  ten  years  earlier. 

In  1882  he  appears  to  linvc  regardeil  the 
motion  of  fine  particles  as  de|)en<lent  not  on 
tlie  impact  of  individual  m<dec\iles  of  tlie 
liquid,  liut  as  evidence  that  the  molecules  of 
liqviids  are  associated  into  larger  moving 
masses.  "  If  molecviles  do  not  coalesce  anil 
m>ve  as  a  whole  tlien  they  would  appear  to 
have  no  possible  power  of  giving  )notion  to  a 
mass  so  niucli  larger  than  themselves."  This 
view  expressed  in  a  short  paper  cominimieated 
to  the  Ihistol  Society  of  Naturalists  does  not 
appear  to  be  fundamentally  changed  in  the 
communication  to  the  Chemical  Society  ten 
years  later. 

The  direction  of  Ramsay's  researches  was 
destined  soon  after  this  time  to  be  concen- 
trated into  an  entirely  new  and  unex|)ect<»d 
cliannel.  For  some  years  Ijord  Raj-leigli  had 
been  studj-ing  the  densities  of  the  simple  ga.ses 
and  in  the  case  of  niti-ogen  had  encountered 
an  anomaly  which  for  some  time  recei\e<i  no 
explanation.  He  found  that  nitrngcn  isolated 
from  various  chenucal  compounds  had  a 
density  which  corresponded  to  the  weight  of 
1-2.505  gram  per  litre,  while  nitrogen  from 
atmospheric  air  weighed  1  -2572  gi-am  per  litre. 
Is  the  relative  lightness  of  the  chemical  nitrogen 
due  to  an  impurity  such  as  hydrogen  or  marsh 
gas  ?  Is  the  high  density  of  the  atmospheric 
nitrogen  due  to  traces  of  unremoved  oxygen 
or  oxide  ?  Is  the  chemical  nitrogen  lighter  in 
consequence  of  partial  dissociation  ?  These 
and  other  questions  were  one  after  the  other 
answered  in  the  negative  by  specially  devised 
experiments.  Lord  Rayleigh  consulted  niany 
of  his  chemical  friends,  but  one  only  entere<l 
seriously  and  sympathetically  into  consideration 
of  the  liaftling  problem.  The  happy  result  was 
the  announcement,  at  the  Oxford  meeting  of 
the  British  Association  in  1894,  of  a  naw  and 
remarkal)le  constituent  of  the  atmosphere. 
For  several  months  immediately  following  this 
announcement  the  feeling  generally  prevalent 
in  the  cheniical  world  was  one  of  curiosity 
mixed  with  a  large  proportion  of  incredulity. 
But  no  one  who  was  present  at  (he  special 
meeting  of  the  Royal  Society  held  on  .January 
31st,  1895,  in  the  Theatre  of  the  Cniversity 
of  Ijondon  in  Burlington  GardeiLS  ^^•ill  be  likely 
to  forget  the  excitement  with  wliich  the  large 
audi(-nce  received  from  Lord  Rayleigli  and 
Pnifess(  r  Ramsay  the  detailed  account  ot  their 
joint  w<jrk  and  the  conclusion  at  which  they 
had  arrived,  and  tlie  intense  interest  which  the 
new  gas,  arrjon,  with  its  strange  properties, 
aroused  in  the  minds  of  all  the  chemists  present. 
Tlie  story  is  too  long  to  repeat  in  lliis  place, 
and  moreover  the  argon  groiip  of  elements  is 
now  familiar  to  everyone.  But  all  students 
.should  raid  the  details  of  this  wonderful 
resejircli  irt  the  jiaper  entitled  "  Argon,  a  New 
Constituent  of  the  Atmosphere,"  in  the  pro- 
ceedings of  the  Royal  .Society  (Vol.  57,  p.  205). 
This    occasion,    remarkable    as    it    was,    was 
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perhaps  ^^urpass -d  in  ilnimatic  iiitncst  wlion. 
less  than  two  lucntlis  lati-r.  at  the  Aniivuil 
General  .MeotiiiK  ut"  the  t'lu'inical  Socii'ty  on 
27th  -Marih,  tlie  J-'araday  .Medal  haviny;  Ijeen 
presented  to  Lord  Kayleigh.  the  discovery  of 
terre.strial  helium  in  the  gases  from  cleveite 
was  announced  l>y  Bauisay. 

It  is  scarcely  necessjiry  to  remind  our  readers 
that  no  one  "at  that  time  ever  expected  to 
make  a  close  acciuaintance  with  heliimi.  the 
hypothetical  solar  clement  distinguished  by 
the  eharaeteri.stic  line  D3,  of  which  the  wave- 
length   had    been     given     yeai-s     before     by 

Angstrom  and  by  Cornu. 

A  complete  account  of  the  sources  and 
properties  of  helium  up  to  that  date  will  be 
found  in  a  paper  communicated  to  the  Chemical 
Society  on  20th  June,  1895.  The  story,  how- 
ever, does  not  end  here,  for  on  June  9th.  1S9S. 
a  new  constituent  of  atmospheric  air.  named 
by  the  authors  krypton,  was  described  by 
Professor  Ramsay  and  Dr.  Travers,  and  on 
the  Kith  of  the  same  month  another  gas.  ncon._ 
was  found  among  the  "  Companions  of  Argon." 
Subsequently  air  was  proved  to  contain  a  still 
heavier  gas  in  small  quantity  to  which  the  name 
xe)io)i  was  applied. 

What  led  Ramsay  to  l<iok  for  these  com- 
panions of  argon  he  has  told  in  the  interesting 
Presidential  Address  delivered  to  the  Chemical 
Section  of  the  British  Association  at  its  meeting 
in  Toronto  in  August.  1897.  It  is  sufficient  to 
recall  the  fact  that  in  the  original  statement 
of  the  Periodic  Law  no  place  was  reserved  for 
elements  of  zero  valency.  But  the  relation 
of  the  atomic  weight  of  hehmn  to  that  of  argon 
was  sufficient  to  suggest  to  him  the  idea  that 
these  two  elements  were  memViers  of  the  same 
group  of  homologues  and  that  there  must  be 
anotlier  element  between  them  with  an  atomic 
weight  dilYering  from  that  of  helium  by  aliout 
16  units,  just  as  sodium  (23)  differs  fromlithium 
(7)  by  the  same  amount.  This  h>-pothesis  was 
verified  by  the  discovery  of  neon  and  further 
justified  by  the  later  recognition  of  krj-pton 
and  xenon  with  their  anticipated  atomic 
weights. 

The  discovery  of  radium  by  iladame  Curie 
was  announced  in  1902,  and  naturally  this 
remarkable,  substance  attracted  a  crowd  of 
experimenters.  Ramsay  and  .Soddy  added 
almost  inmiediately  a  fact  of  fundamental 
importance  when  they  identified  the  gas  which 
is  produced  by  the  disintegration  of  radium 
emanation  ^\ith  helium. 

The  search  which  Ramsay  undertook  later 
(1907-8)  for  higher  members  of  the  same  series 
was    in    one    sense    fruitless.     But    he    placed 
the  radium  emanation  to  which  he  gave  the 
name  niton,  in  the  list  of  inactive  gases.     In 
1910  in  conjunction  with  Dr.   Whyflaw   Gray 
he  finally  settled   the   density   and   hence   the 
molecular    and    atomic    weights    of    niton    by 
direct  estimations  of   its   density.      To  appre- 
ciate the  peculiar  difficulties  of  this  operation 
the    original    memoir    must    be    read     (Proc. 
Roy.  Soc,   Vol.  84,  p.  586).      It   is   sufficient 
to  say  here  that  the  volume  of  gas  weighed  was 
l|  00658,  or  say   1  /15   of  a  cubic   millimetre,   as 
|!  an  average  of  the  five  experiments,  and  that 
jl  the  weighings  were  performed  by  means  of  a 
j  modification  of   the  Steele   and   Grant   micro- 
balance,  which  is  capable  of  showing  a  sensi- 
bility of   1  ;250,000  milligram.     The  enomious 
chemical  energy  of  radium  emanation  and  the 
decomposition  "of  water  by  contact  with  it  led 


Uamsay  to  consider  the  hypothesis  of  traiis- 
nuitation  among  the  known  elements  by  its 
action.  All  that  can  be  said  now  is  that  this  is 
a  problem  of  profound  interest  which  requires 
and  will  in  time,  doubtless,  receive  further 
investigation. 

The  war  came  in  1914,  and  put  an  end 
to  the  pursuits  of  peace.  With  charac- 
teristic ardour  Ramsay  threw  himself  into 
every  patriotic  movement  and  never  relaxed 
his  elYorts  to  rouse  and  inforni  the  Government 
and  to  stimulate  the  Board  of  Inventions  tiU 
overtaken  by  the  dreadful  disease  whicli  in  a 
few  months  found  the  only  possible  relief  in 
death.  His  mind,  however,  remained  busy 
long  after  he  knew  that  he  had  but  a  short  time 
to  live.  His  last  word  to  the  scientific  worltl 
«-as  received  by  the  Royal  Society  so  lately 
as  April  1,  1910.  and  appears  in  the  July  number 
of  the  Proceedings  under  the  title  "  A  Hv^po- 
thesis  of  Molecular  Configuration  in  Thi-ee 
Dimensions  of  Space." 

William  Ramsay  was  born  in  Glasgow  on 
October  2nd,  1852',  the  only  son  of  his  father, 
William  Ramsay,  C.E.  His  uncle,  the  lata 
Sir  Andrew  Crombie  Ramsay.  F.R.S.  (</.  1891), 
the  well-known  geologist,  was  from  1848  to 
1851  Professor  in  I'niversity  College,  the 
institution  in  which  more  than  thirty  years  later 
William  Ramsay  occupied  the  chair  of 
chemistry. 

It  is  iiiteresting  also  to  learn  that  the  grand- 
father of  the  Chemist,  another  William  Ramsay, 
took  an  interest  in  chemistry,  and  three  papers 
are  attributed  to  him  in  the  Royal  Society 
Catalogue.  It  has.  however,  been  stated  that 
the  inherited  capacity  of  the  scientific  discoverer 
came  from  the  side  of  his  mother,  Catherine 
Robertson,  in  whose  family  a  series  of  physi- 
cians of  note  gave  indication  of  intellectual 
power. 

William  Ramsay  described  himself  as  a 
precocious  dreamy  youth,  but  there  is  no  record 
of  special  distinction  at  school  or  college. 
^Vfter  earlv  years  at  the  Glasgow  Academy,  he 
matriculated  at  Glasgow  University  in  his 
fourteenth  year.  At  18  years  of  age  he  went 
to  Germany,  where  he  spent  some  tune  under 
Bunsen  at  "Heidelberg.  He  then  proceeded  to 
Tubingen,  where  under  Professor  Fittig  he 
secured  his  Ph.D. 

Returning  to  Glasgow  he  was  from  1872  to 
1874  Assistant  in  the  Young  Laboratory  of 
Technical  Chemistry,  and  subsequently  Tutorial 
Assistant  in  the  University  under  Professor  John 
Ferguson.  During  this  period  he  was  busily 
at  work  on  various  subjects,  partly  physico- 
chemical.  He  was  a  candidate  for  the  chair  of 
Chemistrv  at  Belfast,  which  became  vacant  by 
the  retirement  of  Dr.  Andrews  (rf.  1885)  in 
1879.  He  also  stood  for  the  corresponding  post 
in  the  Royal  College  of  Science,  Dublin.  In 
these  and  "some  other  cases  he  was  unsuccess- 
ful, and  it  was  only  when  a  vacancy  occurred 
in  Universitv  College.  Bristol,  in  consequence 
of  the  transference  of  Dr.  Letts  to  Belfast,  that 
he  found  his  opportunity.  He  entered  on  his 
duties  in  Bristol  in  the  spring  of  18S0,  and  was 
almost  immediately  appointed  Principal  of  the 
College.  Those  were  early  days  in  the  history 
of  the  College,  but  those  who  can  look  back 
to  that  time  can  remember  with  how  much 
knowledge,  tact  and  patience  the  afiairs  of  the 
then  onlv  potential  university  were  handled 
bv  the  voung  Principal.  He  was  no  more  than 
about  29  vears  of  age.  and  the  College  had  been, 
three   vears   previously,   practically   forced   on 
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yinpathetif  puhUo.  In 
Bristol  Ramsay  rt'inainod  till  1SS7.  «  Iumi  lio  was 
chosen  to  sucootnl  the  veteran  eheniisl  William- 
son in  the  chair  at  I'nivei-sity  CoUesie,  I.oiulon. 

It  i-;.  of  course,  superlhunis  to  say  that 
honovii-s  of  all  kinds  came  thick  upon  him 
toward  the  end  of  the  century,  lie  was  ehnted 
a  memher  of  practically  all  the  scientilic 
academies  and  societies  in  the  world.  Honorary 
deprees  were  conferred  on  him  by  many 
Universities.  He  received  the  Davy  Medal 
fron\  the  Hoval  Society  (lS!t.")).  the  Lonf^stnlV 
Medal  fi-oni  the  Chenucal  Society  (ISHT),  and 
several  others  from  foreijin  institutions.  In 
1!U>2  he  was  created  K.C.B..  beinp  already 
Conunander  of  the  Crown  of  Italy.  Ollicier  de  la 
Lt'sw"  il'H"""'""'' "f  ^'^"*"'"'^ '*'"'■  I'^'iitxlit  of  till' 
I*russian  Order  "  Pour  le  Merite."  In  1!K)I 
he  receiveil  the  Xohel  Prize  for  Chemistry,  in  the 
same  vej\r  that  the  Xohel  Prize  for  Physics  was 
awartled  to  Lord  Rayleiijh.  It  is  perhaps 
appropriate  to  recall  the  fact  that  names  may 
be  submitted  to  the  Nobel  Committee  of  the 
Swedish  Academy  only  by  a  strictly  limited 
number  of  persons,  and  a  statement  of  the  claims 
of  the  person  whose  name  is  proposed  involves 
the  preparation  of  a  carefully  considered 
document.  'I'here  can  be  no  impropriety  now 
in  mentioning  that  Ramsay's  name  was  pro- 
posed to  the  Swedish  Committee  by  Lonl 
Avebur>',  as  a  Member  of  the  Swedish  Academy. 
and  the  proposal  was  supported  by  the  signa- 
tures of  the  leading  English  Chemists.  Rut 
it  is  probably  not  known  generally  in  Hiis 
country  that  a  separate  anil  ent  irely  independent 
proposal  was  sent  in  to  the  Academy  by 
Professor  B.  Brauner.  of  Prague.  The  state- 
ment drawn  up  by  Professor  Brauiier  occupied 
nine  foolscap  pages  and  gives  evidence  of 
the  chara<'t eristic  eidhusiasm  of  its  author. 
Naturally  he  lays  particular  stress  on  "the 
di.scovery  of  one  whole  niLssing  group  of  ele- 
meids  in  the  periodic  systeu\  of  ilendcleelt 
and  the  prochi<-tion  of  helium  from  or  through 
the   radium  emanation." 

There  is  every  reason  for  believing  that, 
apart  from  the  "months  of  pain  at  the  end. 
Ramsay's  life  must  have  been  a  very  hajipy 
one.  In  1881  he  married,  and  tlironghout  his 
career  his  wife  was  his  constant  companion  not 
oidv  in  the  home,  but  in  the  numerous  journeys 
undertaken  at  dilTen-iit   tinns  to  distant   parts 


of  the  world.  Soon  after  the  discovery  of  the 
new  gases  he  was  invited  to  Knture  before  a 
large  popular  ainlieuce  in  Revlin.  On  oicasions 
sxuh  as  this  his  ii'niarkable.  familiarity  witli 
languages  other  than  his  own  diil  good  service, 
and  enabled  hiin  to  adilre.ss  an  audieivce  of 
lifteen  hui\ilred  people  in  tierman.  The  lectuic 
was  ri'pejited  before  the  l-^-mperor  and  tlic 
Court  in  Kugli.sh.  He  also  lectured  to  the 
Berlin  Chemical  Society,  and  tlie  lecture  is 
ri>porteii  in  full  in  the  Merichte  fi>r  IS!)S.  .\boiil 
t  he  same  time  hi'  lectui'ed  to  a  Parisian  .-uidienri' 
on  the  same  subject  in  French,  and  in  ISIOH. 
at  the  opening  meeting  of  the  International 
Congress  of  Applied  Chemistry  held  in  the 
Albert  Hall,  with  the  Prince  of  Wales  (now 
King  George)  by  his  side,  some  interest  aiiil 
aumsenient  was  created  in  the  large  audience 
liy  the  I'eadiness  with  which  the  Presiileut 
made  vise  of  the  four  ollicial  languages  in 
succession. 

Other  journeys  ho  took,  to  Iceland  in  com- 
pany with  I'rofessor  SoUas,  to  the  TTniteil 
States  to  the  International  Congi'ess  of  Ai'ts  ami 
Science  at.  St.  Louis  in  I'.KU,  where  he  gave  an 
address  on  "  Present  Problem^  of  Inorganic 
Chemistry,"  to  India  in  order  to  advise  the 
Ciovcrniucnt  as  to  the  organisation  of  Universi- 
ties and  Technical  Schools  in  that  countiy.  It 
is  to  be  hoped  that  some  day  an  adequate 
account  will  be  given  of  these  expeditions,  so 
full  as  they  were  of  interesting  occurrences  ami 
encounters. 

Throughout  his  long  career  of  ever  rLsing 
distinction,  Ramsay  never  forgot  his  old  friend.s. 
The  elation  of  conscious  geinus  never  con- 
cealed the  kindly,  hospitable  and  humane 
features  of  his  character,  and  whether  in  the 
mood  for  fun  or  for  serious  talk,  he  was  always 
what  is  called  "  good  company."  By  his 
death  .1  gi'eat  light  has  been  quenched,  but 
the  memory  of  it  \\  dl  stay  with  his  contempor- 
aries to  the  end,  and  the  story  of  liLs  ardent  life 
and  brilliant  achievements  should  serve  as  n 
beacon  to  the  younger  generations  of  chemists. 

Sir  Wm.  Ramsay  was  an  original  member  of 
the  Society  of  Chemical  Industry.  He  was 
President  of  the  Society  in  1903-4,  and  duriin; 
his  year  of  oflice  he  took  the  Society  to  New 
York  and  thence  to  the  St.  Louis  Exhibition. 

— W.  A.  T. 
August,   1910. 
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Dialysis  ;     The    U:m}icr(ituTf   rffeci    iti  — ,    and   a 

simple  rapid  dialyzer.  il.  Neidle.  J.  Amer. 
Cheni.  .Soc,  1910,  38,  1270—1272. 
AstESrBlt.ANKof  jjarchment  paper  formed  into  a  bag 
of  about  a  litre  capacity  Is  suspended  from  the  end  of 
a  piece  of  wide  glass  tufdng.  and  a  current  of  distilled 
water  is  passed  through  it  by  means  of  an  automatic 
siphon.  The  membrane  is  immersed  in  the  liquid 
to  be  dialysed,  which  is  contained  in  a  beaker 
.and    heated   to    any    desired    temperature    (70^ — 


90' C).     Colloidal   ferric   hydroxide  may  be  pre-' 
pared  In  8 — ID  days  instead   of   about  a  month, 
or  a  purer  product  m  2(t  davs  instead  of  six  montha. 

— E.  H.T. 

P.\TI5NTS.  I 

Fillrritinn  apparnins  and  sy.<<tfm.  JI.  B.  Tftrk,i 
Pliil;iilclphia.,  Pa.,  Assignor  to  The  Sewage 
Clarilicalioii  Co.,  Wihniugfc<jn,  Pel.  U.S.  Pat- 1 
l.lSS.aiO,  June  20,  1910.  Date  of  appl.,  Feb.  12, 
1910. 

A   CYLiNDRic.VL,    rotating    filter,   mounted   ou   » 
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horizontal  axis,  ia  proviileil  with  blades  projecting 
radi.-iH'-  Antwards  through  openings  in  its  periphery. 
Th''  :  ■  iiiff  surface  is  cleared  hy  a  rotating  brualx  ; 
r»rnk!','  ;  afx>ve  the  cylinder,  and  the  blades  are 
r»tr;k<  tetl  by  an  internal  caui  as  they  approach  the 
lU'aning  brush,  and  are  slmultaneouslv  cleaned  by 
the  brush.— W.  F.  F. 

CeHirifuqal-pressnre  filler.  F.  K.  and  E.  F.  Atkins, 
New  York.  U.S.  Pat.  1,100.842,  July  11,  1916. 
Date  of  appl..  Nov.  13,  101.5. 
A  BOWi,  containing  a  fdtering  meiiium  and  rotating 
on  a  vertical  axis,  has  ports  in  the  portion  of 
Urc-^t  diameter  for  the  discharge  of  solids.  An 
antjilar  valve  surroiinils  the  l)Owl  and  ia  movable 
vertically  so  as  to  open  or  close  all  the  ports 
simultaneously. — A.  S. 


Funtare  ;       Reqeneralive  ■ 


.     H.     E.     Sm>-the, 
Assignor  to  The  S.  R.  Smvthe  Co.,  Pittsburgh,  ' 
Pa.     r.S.  Pat.  1,188.502,  June  27,  1916.     Date  | 
of  appl.,  Apr.   1.   191.5.  I 

Thf.  i-egenerator  ehamlier  of  a  reversing  furnace 
■    ..'.iins   a   series    of   superposed    horizontal   flues 
li.i .  iug   their    ends    spaced   from   the    side   walls, 
ti.  .-  forming  vertical  passages,  whilst  horizontal 
i'.i--ages  for  the  waste  and   fuel   gases  are  also 
!  nvided    between   the    flues    and    the    roof    and 
ll  "r   respectively.     The   vertical   passage   nearest 
the  furnace  is  closed  at  the  top.  while  the  other 
vertii-al   passage   Ls   closed   at   the   bottom.     The  \ 
furnace    gases    pass    over    the    flues    at    the    top. 
d"uii     through     the    farthest     vertical     passage, 
thr  'Ugh  the  flues  into  the  nearest  vertical  passage, 
an',    thence    into    the    pas.sage    below    the    flues.    \ 
CU-aoiug  doors  are  provided  in  the  walls  opposite  • 
the  ends  of  the  flues. — W.  F.  F. 

Comminuied    materials ;     Apparatus    for    grading 
and  q'lantitiitiiely  detemiining .     N.  C.  John- 
son.   Englewood.    N.J.,    Assignor    to    Concrete  . 
Ap.Iijnces    Co.    Inc..    New    York.     U.S.    Pat.   ; 
l.r- 'i'cil,  July  i,  1916.     Date  of  appl.,  Mav  5, 
191j. 

The  material  is  passed  through  a  tubular  casing 
containing  a  number  of  oblique  screens  of  pro- 
gressively increasing  fineness  of  mesh,  each  com- 
partment thus  formed  being  provided  with  a  com- 
municating receptacle  for  the  graded  material. 
The  receptacles  are  provided  with  observation 
windows. — W.  F.  F. 

Plastic  material ;    Process  oj  forming  articles  from 

.     W.  J.  Bums,  Assignor  to  The  Peerless 

Vulcanite    Co..    Bridgeport.    Conn.     U.S.    Pat. 
1, 190.510. .Tulyll,1916.Date  of  appL.Apr.lS,1916. 

I  The  material  is  crushed  into  particles  and  placed 
I  in  a  mould  in  layers,  each  layer  being  heated  to 
'expel  gases  and  vai>our  before  the  next  layer  is 

.iiied.     The  material  is  then  subject€d  to  pressure 

in  the  mould. — W.  F.  F. 

Drjfing  ;  Process  of .     D.  B.  Banks.  Baltimore. 

Md.     U.S.  Pat.  1,190.702,  July  11,  1916.     Date 
of  appL,  Apr.  21,  1914. 

The  substances  to  be  dried  are  subjected  to  the 
pressure  of  saturated  steam,  which  is  then  reduced 
paduaUy  to  less  than  atmospheric  pressure  while 

I  heat  is  suppHed   to  maintain    the    steam  super- 

jherted.— W.  F.  F. 

I>nier.  B.  S.  Harrison.  Brooklyn.  N.Y.  U.S. 
Pat.  1,191.075,  Julv  11,  1916.  Date  of  appL, 
May  i,  1915. 

A  =prT~  .T  track  is  mounted  on  the  inner  wall  of  a 
'Undrical  shell,  and  the  substance  to  be 
•nveyed  along  the  track  in  circular  trays, 
tiie  e^igtrs  of  which  engage  with  rollers  carried  bv  an 
external  rotating  ve'rtical  shaft.  Fans  are  pro- 
vided on  a  central  vertical  shaft  ;    below  each  fan 


is  a  bell  with  a  central  opening  to  direct  the  air 
to  the  centre,  whilst  above  each  fan  is  a  baffle  plate. 

— W.  F.  F. 

Evaporator.  P.  Kestner,  Lille,  France,  Assignor 
to  Kestner  Evaporator  Co..  Philadelphia.  Pa. 
U.S.  P.it.  1,101,108,  July  11,  1916.  Date  of 
appl..  May  1.3,   1915. 

The  upper  part  of  a  salt-separating  chamber, 
having  a  vapour  outlet  at  the  top  and  a  salt-dis- 
charge outlet  at  the  bottom,  connects  from  a  point 
above  the  normal  Uquid  level  in  the  chamber,  with 
the  upper  part  of  a  tube  evaporator.  The  feed 
tube  to  the  bottom  of  the  evaporator  connects 
with  the  same  chamber  at  a  point  between  the 
liquid  level  and  the  salt-discharge  outlet.  The 
upper  and  lower  parts  of  the  chamber  are  separated 
by  a  funnel-shaped  partition  with  a  centrsil  open- 
ing, below  the  liquid  level,  which  can  be  closed 
by  a  valve  operated  by  a  rod. — B.  V.  S. 

Oil  burning  furnaces.  J.  R.  Brown  and  E.  E.  Hall. 
Vancouver,  B.C.,  Canada.  Eng.  Pat.  11,352, 
Oct.   11,   1915. 

Drying  and  mixing  material  ;    Apparatus  for . 

U.    Ammann.    Langenthal.    Switzerland.     L'.S. 

Pat.    1,189.772,   July   1,    1916.     Date  of   appl.. 

Jan.  28,   1913. 
See  Fr.  Pat.  453,614  of  1013  ;   this  J.,  1913,  780. 

Drying  apparatus.  E.  Disdier,  Malaga,  Spain. 
U.S.  Pat.  1,190.127,  Julv  4,  1916.  Date  of 
appL,  Jan.  4,   1912. 

See  Fr.  Pat.  436,057  of  1911  ;  this  J.,  1912,  374. 

Furnace  ;         Reversible         regenerative .       A. 

Revnolds,  London.     U.S.  Pat.   1,191.033,  Julv 
11,  1916.     Date  of  appl.,  Oct.  18,  1912. 

See  Eng.  Pats.  16,041  and  20,144  of  1911  ;  this 
J.,   1912,  1112. 
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Jones    and 
109, 


Coal ;     Constitution   of 

R.  V.  Wheeler.     Chem.  Soc.  Trans.,  1916, 
707—714.     (See  also  this  J.,   1915,   1043.) 

Coal  is  considered  to  have  been  formed  from 
decayed  vegetable  matter  by  the  action  of  pressure, 
and  of  temperatures  which  cannot  have  approached 
300"  C.  By  extraction  with  pyridine  and  re- 
extraction  of  the  extract  with  chloroform  or 
benzene,  coal  can  be  resolved  into  cellulosic  and 
resinic  portions.  The  former  consists  of  com- 
pounds of  the  furane  type  and  yields  almost 
entirely  phenols  on  destructive  distillation.  Com- 
pounds are  also  present  having  structures  similar 
to  that  of  the  carbon  molecule,  but  it  is  improbable 
that  free  elementary  carbon  is  present  in  coal. 
The  resinic  derivatives  consist  of  compounds  in 
which  alkyl.  naphthene,  and  hydroaromatio 
radicles  are'  attached  to  larger  and  more  complex 
groupings,  and  under  the  influence  of  pressure 
they  have  become  highly  polymerisM.  The 
oxvgenated  resinic  derivatives  are  chiefly  oxides. 
probably  of  cyclic  structure.  Reactive  oxygen  in 
substances  such  as  esters,  ketones,  acids,  etc..  is 
almost  complet<?ly  absent.  It  is  doubtful  whether 
aromatic  groupings  are  present,  and  since  the 
aromatic  compounds  in  coal  distillates  are  formed 
at  a  lower  temperature  tian  that  at  which  hydrogen 
is  eliminated  from  hydroaromatic  compounds,  the 
mode  of  formation'  is  stUl  somewhat  obscure. 
Free  hvdrocarbons  are  present  in  small  quantities 
in  the  'resinic  portions  of  coal.  The  main  distinc- 
tion between  low  temperature  distillates  from 
coal  and  petrolevmi.  viz..  the  absence  of  phenols 
from  the  latter,  is  held  to  be  corroborative  evidence 
of  the  non-cellulosic  origin  of  petroleum. — G.F.M. 
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Gas  {Staitdttrd  of  Calorific  Poirer)  Act.     Board  of 
Trade  Instructions,  August,   191(5. 

The  Gas  (Standai\l  o(  Caloritio  Powor)  Art  has 
receivetl  the  Hoyal  Assent,  and  the  Boanl  of  Trade 
have  issued  the  tollowinsr  iust  met  inns  ivlativc  to 
the  niakinj;  of  apjilieations  for  the  ehaujre  of 
standard  as  to  the  quaUty  of  gas  fwui  iUuminatiug 
power  to  raloritie  value  : 

1. — Applieat'.on  for  an  Order  may  be  made  by 
letter  aifdressed  to  the  Assistant  Seeivt.ary.  Hoanl 
of  Trade  (lias  and  Water).  7.  Whiteliall  (ianlens. 
S.W.  Tlie  appUeation  should  state:  (ii)  The 
standard  of  ealorifie  power  pivposed  ;  (6)  The 
titles  and  ilates  of  all  Arts  of  I'arliauxent  and  Oi-dei-s 
iontu-nie<i  by  Parliament  ivirulatiu'j;  tlie  xinder- 
taking  of  the  company ;  and  (<■)  Wliether  the 
company  have  erected  and  worked,  or  aie  pre- 
pai-ed  to  erect  and  work,  snitable  ciude  benzol- 
recovery  plant  for  the  pi-oduction  of  toluol  and 
benzol. 

2. — Xotice  of  the  application  must  be  published 
once  in  each  of  two  successive  weeks  in  some 
newspaper  cinulating  within  the  company's 
limits  of  supply.  The  notice  should  state : 
(<i)  The  purpose  of  the  application,  and  the  name 
of  the  Act  under  whiclx  it  is  ni.ide  :  (b)  The 
standard  of  calorific  power  proposeii  by  the 
company  ;  and  (c)  That  any  objections  or  repre- 
sentations with  re<rai-d  to  the  application  may  be 
made  by  letter  addressed  to  the  Assistant  Secre- 
tary. Boai-d  i>f  Trade  (Gas  and  Water).  7.  Whitehall 
Gardens,  S.W..  within  fourteen  days  of  the  date 
of  the  first  publication  of  the  notice,  and  that 
copies  of  such  objections  or  representations  should 
at  the  same  time  be  sent  to  tlie  company. 

3. — A  notice  to  the  same  effect  should  also  l>e 
sent,  on  or  before  the  date  of  the  first  publication 
of  the  notice,  to  the  council  of  every  borough, 
urban  distritt,  and  lui-al  district  situate,  or  part  of 
which  is  situate,  within  the  company's  limits  of 
supply. 

4. — A  copy  of  the  notice  sent  to  the  councils 
should  be  forwarded  to  the  Board  of  Trade 
endorsed  with  a  list  of  the  councils  to  which  it 
has  been  sent,  and  a  signed  statement  that  the  list 
includes  the  name  of  the  council  of  every  borough, 
urban  district,  .and  rural  district  situate,  or  pait 
of  which  is  situate,  within  the  company's  limits 
of  supply.  ^V  copy  of  the  newspapere  containing 
the  notice  should  also  be  forwarded  to  the  Board 
of  Trade. 

Lignite    samples    obtained    jrom    the    Province    of 

Alberta  :    licsults  of  the  invculigofion  of  s(.r . 

B.  F.  Ilaanel  and  .T.  Blizard.    Canada  Dept.  of 
Mines,  Kept.  Xo.  331. 

Axi-  the  samples  of  lignite  tested  proved  to  be 
eminently  suited  for  the  production  of  gas  when 
used  in  a  producer,  and  in  certain  cases  the 
niti-ogen  content  of  the  lignite  was  sufficiently 
high  for  the  profitable  recovery  of  the  nitrogen. 
Clinkering  occurred  in  a  few  cases.  Xo  trouble 
was  experienced  in  burning  the  gas  in  a  gas  engine. 
Boiler  trials  indicated  that  the  moisture  content 
of  the  fuels  up  to  30  °o  does  not  materially  affect 
the  efficiency,  but  that  the  carlxm  :  hydi-ogen 
ratio  exercises  the  greater  influence  in  this  direction. 
Fuels  of  this  class  require  a  .specially  large  com- 
Vjustion  chamber  and  brick  ignition  arch,  so 
arranged  as  to  burn  effectively  the  large  per- 
centage of  volatile  matter. 

Gasoline  from  kerosene  ;    Catalysis  in  Ike  formation 

of .    G.  Egloff  and  R.  J.  Jloore.     Met.  and 

Chem.  Eng.,  1911!,  15,  07—69. 

Ix  a  study  of  the  three-phase  method — gas, 
liquid,  and  s<jlid — for  the  convereion  f>f  kerosene 
into  gasoline,  various  catalysts  were  used,  the 
kerosene  employed  being  derived  fr<jm  a  paraffin- 


base  Pennsvlvania  crude  petroleum  and  having  a 
sp.gr.  of  d-SOO  at  155-C.  400 — 5lH)  c.c.  of  the 
keivscne  was  heated  with  10 '\,  by  \\oight  of  the 
solid  catJilyst  in  an  .'^00  c.c.  Kjcldahl  flask  fittcnl 
with  a  Glinsky  still-head  and  with  an  inlet  tube 
for  hydivgen  chloride  or  chlorine;  the  time  of 
reaction  was  about  3  hours.  The  amounts  of 
gasoline  pwduced  Viy  the  catalytic  action  of  mag- 
nesium, zincs  sodium,  and  ahiiuinium  in  the 
presence  of  hydrogen  chloride  were  10.  4-9,  53, 
and  37-3°o  'jy  volume  of  the  original  oil,  respect- 
ively ;  the  corresponding  figiires  for  magnesium, 
alununium.  silicon,  sulphur,  pbosi>liorus,  and 
selenium  in  tlie  presence  of  chlorine  were  0-3, 
15-9.  00,  0-7,  1-7.  and  5-3%  by  volume  of  the 
original  oil,  respectively.  Hypothetical  reactions 
are  suggested  as  indicating  the  possible  mechanisui 
of  the  convei-sion  in  the  presence  of  aluminium 
chloride.— W.  E.  F.  P. 

Aromatic  compoumh  [benzene,  loltirne.  and  xylene] 

from  the  crackinij  of  a  <ias  oil  ;  Formation  oi . 

G.  Egloff  and  t.  J.  Twomey.  Met.  and  Chem. 
Eng.,  1010,  15,  15 — IS.  (See  also  this  J.,  1910, 
290. ) 

The  gas  oil  used,  derived  from  Pennsvlvania  crude 
petrijleiun.  vielded  90  °o  of  distillate  between  200" 
and  350"  C."  and  had  a  sp.gr.  of  0841  at  15°  C. 
Separate  portions,  20  galls,  e.ach,  were  <Tacked 
at  1100°,  1200%  1300%  1400°,  and  1500°  F. 
(593°,  049",  704°,  700",and  810°  C,  respectively), 
\inder  atmospheric  pressure,  in  a  gas-heated, 
steel  tube,  110  ft.  long  and  8  in.  in  di.ameter. 
The  amount  of  decomposition  was  small  at  1100°  F. 
but  increased  with  the  temperature  to  a  maximum 
between  1200°  and  1300"  F..  the  recovered  oil 
being  composed  of  paraffins  of  high  to  medium 
molecular  weight,  olefines.  and  aromatic  hydro- 
carbons of  the  benzene  series.  At  1400°  F.  the 
amounts  of  benzene,  toluene,  and  xylene  pro- 
'  duced  per  100  galls,  of  original  oil  were  3-3.  3  2. 
and  2-5  galls,  respectively.  The  maximwm 
amounts  of  these  hydrocarbons  in  the  recovered  oils 
were:  benzene.  8-5  °o  at  1500°  F.  ;  toluene, 
8-5%  at  1400°  F.;    xvlene,  0-8°o  at  1500' F. 

— W.  E.  F.  P. 


Phenols    from    Solvay    coke-oven    tar. 
See  III. 


Shimada. 


Polymerisation  of  ethylene.  De  Montmollin.  See  XX 

Patents. 

Coal ;   ApiHiratus  for  cleaning .    II.  X.  Wood, 

Xewcastle-on-Tyne.      Eng.    Pat.    13,455,  Sept. 
21,  1915. 

Two  superposed  helical  shelves  are  fixed  to  a 
central  post,  the  surface  being  also  inclined  do\vii- 
wards  towards  the  post.  The  lower  shelf  is  pro- 
vided with  a  peripheral  flange  inclined  upwards. 
Coal  is  fed  from  a  shoot  having  a  helica.1  spreading; 
discliarge  end,  on  to  the  upper  shelf,  and  travpl>< 
downwards  by  gravity.  Impurities  are  scjiaratecl 
by  centrifugal  force  and  fall  on  to  the  lower  shelf. 
Separate  discharge  shoots  arc  provided  at  the 
lower  ends.  The  shelves  may  be  constructed  <>f 
plates,  some  of  which  are  ribbed  to  retard  the 
outward  movement  of  the  coal.  To  clean  twu 
sizes  of  coal  simultaneously,  three  helical  shelvt-s 
are  provided,  coal  being  fed  on  to  the  upper  two. 
The  material  on  the  intermediate  shelf  may  be 
spread  evenly  Ijy  strips  extending  across  the  space, 
between  the  upper  and  intermediate  shelves.         I 

— W.  F.  F.    , 


Coal ;      Process    of    tcashing 
rehtse   therefrom. 


and    separalincj 
X.    Shannon,    Panama,    111-. 


Assignor  U)  Link  Belt  Co.,  Chicago.  lU.    U.S.  Pal. 
1, 190,900,  July  11, 1910.L)ateofappl.,May22,190.s. 

Co.\L  is  discharged  from  a  hopper,    12,  into  one 
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end  of  a  vessel  Iiavini:  a  perforated  sloping  bottom, 
■)    and   douiiuardh-   extended   side   walls.   4.    uu- 

mersed  in  a 
tank  of  water, 
1 .  The  coal 
moves  forwai-d 
over  the  slop- 
ing bottom  by 
the  pressure 
of  the  fresh 
m.aterial,  and 
the  vessel  is 
reciprocated 
vertically  by 
an  eccentric 
and  rod  to 
stratify  the 
material.  Fine, 
hea,\-y  material 
is  discha:-ged 
through  the  perforated  bottom,  5,  light  material  at 
the  top  Ls  discharged  into  the  pocket,  A,  and 
coarse,  heavy  material  is  discharged  into  the 
pocket,  8.  and  thence  into  the  main  bodv  of  water 
below.— W.  F.  F. 

Fuel ;  Method  for  iiiilisi)>t}  piih-eruletit  matteT  as 

.     R.     A.     Fessenden,     Brookline.     Mass. 

r.S.  Pat.    1,191.072,   Julv   11,    1916.     Date  of 
appl.,  Dec.  26,  1911. 

PcLVERVLENT  material  is  introduced  in  a  pre- 
determined ratio  into  compressed  gas,  and  is 
maintained  in  suspension,  and  heated  sufficiently 
to  drive  off  volatile  hydrocarbons.  The  proportion  I 
of  pulvei-ulent  matter  is  governed  by  the  variation 
in  the  amount  of  radiation  passing  through  the  ' 
chamber. — W.  F.  F. 

Coal  gas  or  the  like ;  Extraction  and  recovery  of   • 

vaporous    constituents    from .     R.    Lessing,   1 

London.     Eng.  Pat.  10,022,  July  9,  1915.  1 

Coal  gas  is  passed  through  a   vessel  containing   | 
liroken  brick  or  coke  soaked  in  heavy  tar  oil  freed 
from    low-boiling    constituents.     Steam    is    then   | 
Mown  through  by  means  of  perforated  pipes,  or   ' 
the  absorbent  may  be  hea,t«d  by  steam  coils  or  a    j 
-team  jacket ;  the  distillate  is  received  in  a  water- 
■x>led  condenser,  where  the  condensed  water  is 
~eparat«d.     Alternatively  the  absorbent  may  be 
treated  for  the  recovery  of  the  dissolved  vapours 
''Y  a  current  of  air  or  gas,   or  by  reduction  of 
pressure,  or  bv  a  combination  of  these  methods. 

— W.  F.  F. 

Scrubbers  for  coal  and  like  gas.  British  Coke 
Ovens.  Ltd.,  and  F.  M.  N.  Schuster,  London. 
Eng.  Pat.  11,315,  Aug.  5,  1915, 

A  XTMBER  of  tower  scrubbers  are  connected  in 
series,  each  scrubber  being  di\-ided  by  horizontal 
liaffles  into  a  niunber  of  superposed  towei-s.  Each 
tower  is  separately  connected  to  a  receptacle 
through  which  the  scrubbing  liquid  circulates  back 
to  the  top  of  the  same  tower,  all  the  receptacles 
I'eing  connected  together  in  series.  Fresh  liquid 
enters  the  last  collecting  receptacle  and  overflows 
successively  into  each  of  the  others,  untU  on 
leaving  the  first  receptacle  it  is  saturated  with 
the  absorbed  by-product.  The  plates  separating 
the  superposed  towers  are  pro\-ided  with  short 
rising  pipes  having  flanged  hoods,  the  lower  faces 
'f  the  flanges  being  just  immersed  in  the  scrubbing 
iquid  so  as  to  increase  the  time  of  contact  of  the 
™s  bubbles  with  the  Uquid. — W.  F.  F. 

\joseous    fuel;    Method    of    determining    the    total 

I    available  heat  of .     H.  F.  Smith.  Lexington, 

1  Ohio.  r.S.  Pat.  1.1S9.300.  Julv  4.  1910.  Date 
I    of  appL,  Sept.  20,  1912. 

A  KNOWN  fraction  of  the  gas  passing  through  a 
juain  is  burnt,  the  combustion  products  passed 
'  hrough  a   Uqmd,   and   the   rise   of    temperature 


measured.  Tlie  quantity  of  heat  absorbed  is 
multiplied  bv  the  appropriate  factor  to  give  the 
total  available  heat  of  the  gas  flowing  in  the  mam. 

— W.  F.  F. 


Petroleum  and  the  like;  Distillation  of  ■ 


J.  S. 


Smith,  Ealing.  Eng.  Pat.  6660,  Jlay  4,  1915. 
The  petroleum  is  distilled  in  an  apparatus  com- 
prising a  tube  or  system  of  tubes  surrounded  by 
a  steam  jacket  which  is  heated  by  means  of  a 
furnace.  The  intervention  of  the  steam  jacket 
prevents  local  overheating  of  the  tubes,  with 
deposition  of  carbon.— C.  A.  M. 


Petroleum  ;    Refining 


ciiK/it'ttftt  ,      sit:ftiiiity  .       1-^.      -.'t.      .Allan,      JUU., 

Assignor  to   Standard   Oil  Co.,   Bayonne,  N,J. 

U.S.   Pat.    1.187,797,  June  20,   1916.     Date  of 

appl.,  June  25,  1913. 
A  STRE.A3I  of  petroleum  oil  or  other  liquid  is  made 
to  flow  m  contact  with  a  stream  of  sulphuric  acid, 
alkali  solution,  or  other  immiscible  liquid,  through 
an  agitator  which  has  inlets  for  the  admission  of 
fresh  or  partially  spent  reagent.  The  agitator  is 
connected  with  a  separator,  where  the  liquids  are 
separated  by  gravity,  and  part  at  least  of  the 
separated  reagent  is'  returned  to  the  agitator  to 
be  brought  into  contact  \\-ith  the  stream  of  petro- 
leum oil  prior  to  its  meeting  the  stream  of  fresh 
reagent.—^.  A.  M. 

Petroleum  ;  Process  of  treating  crude .     C.  B. 

Forward,  Urbana,  Ohio.  U.S.  Pat.  1,189,083, 
June  27,  1916.  Date  of  appL,  May  24,  1915. 
Crude  petroleum  oil  is  superheated  and  atomised 
bv  means  of  a  heated  vapour  under  pressure,  then 
introduced  into  a  chamber  where  a  pressure  of  not 
less  than  75  lb.  is  maintained,  and  the  volatilised 
products  are  drawn  off,  and  clarified  in  their  passage 
from  the  chamber. — C.  A.  M. 


Oil ;  Cracking  ■ 


.. ,  v.,«^^.,.y .     A.  A.  WeUs,  Montelair,  N.J., 

Assignor  to  Ellis-Foster  Co.  U.S.  Pat.  1,187,874, 
June  20,  1916.  Date  of  appl.,  Nov.  17,  1915. 
The  oil  vapours  are  conducted  into  a  bath  of 
molten  lead,  which  is  heated  to  about  900°  to 
1000' F.  (about  480' — 540="  C.)  and  violently 
agitated  by  mechanical  means  at  the  moment  of 
contact. — C.  A.  M. 

Lubricating  oils;  Process  of  refining .     H.  T. 

Maitland,  Marcus  Hook.  Assignor  to  Sun  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,188.961,  June  27, 
1916.  Date  of  appL,  Aug.  5,  1915. 
The  lubricating  oil  fraction  from  the  distillation 
of  petroleum  is  first  treated  with  sulphuric  acid, 
and  then,  prior  to  complete  settling,  with  ammonia 
gas  to  minimise  the  colouring  effect  of  the  acid. 
The  precipitate  is  separated,  and  the  neutralisation 
of  the  oil  completed  by  the  addition  of  alkali. 

Mineral  {coal}  washers.     A.  France,  Liege,  Belgium. 

Eng.  Pat.   100.866,  Aug.   3,   1915.     (Appl.  >o. 

8398  of   1916.) 
Gases;   Means  for  mixing  aitd  bitrning ——.     -L. 

Hall,  Birmingham.     Eng.  Pat.  9988,  July  9,191o. 

Coke  overxs  ;  Means  for  supplying  steam  to  horizontal 

Gebr.     Hinsehnann.     Essen,     Germany. 

Eng.' Pat.   100,348,  Feb.  24    1916      Under  Int 
Conv.,  Apr.  23,  1915.    (Appl.  >o.  2810  of  191b.) 

See  Ger.  Pat.  289,618  of  1915  ;  this  J.,  1916,  412. 


Gas  retorts  ;  Settings  of  ■ 


H.   A.    Carpenter, 


^as  retorts;  bemngs  o;  ■ .     '^^  ^-   v.„.t.™..>-., 

Sewicklev.  Pa.,  and  Riter-Conley  Manufacturin? 
Co.,  Leetsdale,  Pa.,  U.S.A.  Eng.  Pat.  8o0., 
June  8.  1915. 

See  U  S.  Pat.  1,174,390  of  1916  ;  tliis  J.,  1916,  527 
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[Gas]  rftoHs  ;  Dischar^nti  rertieal .     A.  McD. 

Duckham.  Asht<?ad.       U.S.  I'at.  1.18S.255,  June 
20,  191(5.     Date  of  appl.,  Dec.  17,  1S»15. 

See  Eng.  Pat.  21,191  of  1914  ;  this  J.,  1915,  860.' 

Ohfaining   from    baurite    residues    a    material    for 
puriij/ing  gas.     Eng.   Pat.    10,933.     See  VII. 

ilanuiacture  of  bituminous  substances.     Eng.  Pat. 
983S.     Sec  IX. 


ns— DESTRUCTIVE  DISTILLATION ; 
HEATING;    UGHTING. 

I'atkxts. 

Coals  and  other  hi/drocarbonaceotis  substances ; 
Apparatus  for  treating .  J.  D.  Scott,  De- 
troit. Mich.  U.S.  Pat.  1.190,957,  July  11,  1916. 
Date  of  appl.,  Oct.  23,  191i. 

The  coal  or  other  substance  is  carried  on  super- 
posed reticulated  trays  supported  on  the  flanges 
of  I-beams  forming  the  side  walls  of  a  tray  carrier 
wliich  is  open  at  the  top  and  bottom.  Means  are 
providetl  for  raising  the  trays  bodily  and  with- 
drawing them  endwise  fi-om  the  carrier. — W.  P.  F. 

Comminuted  carbon,  and  process  of  making  same. 
P.  R.  Ilershman,  Assignor  to  Armour  Fertilizer 
Works,  Chicago,  111.  U.S.  Pat.  1,188,936,  June 
27,  1916.     Date  of  appl.,  Nov.  17,  1915. 

By  the  destructive  distillation  of  the  hull  bran 
of  cotton  seed  a  practically  pure,  very  finely 
divided  carbon  is  obtained,  nearly  free  from  ash 
and  of  a  deep  bluish  tinge. — B.  \.  S. 

Filaments  ;  Process  of  making  metallic   [tungsten'\ 

.     K.   Farkas.   Glen   Ridge,  N.J.,  Assignor 

to  J.  E.  Walscheid,  Weehawken,  K.J.   U.S.  Pat. 
1,188,057,  June20,1916.Date  of  appl. ,Dec.l3,1910. 

Flexible  metallic  filaments,  e.g..  of  tungsten,  for 
incandescence  electric  lamps,  are  produced  by 
pressing  continuously  a  filamentary  thread  of 
highly  refractory  oxides,  and  passing  successively 
and  continuously  each  portion  of  the  pressed 
filament,  whilst  incandescent,  through  a  con- 
tinuously-flowing current  of  heated  hydrogen, 
surrounded  by  a  heated  stationary  atmosphere  of 
hydrogen.  The  filament  is  thus  reduced  to  a  pure 
metallic  state,  and  is  afterwards  shaped.— B.  N. 

Electrode.  T.  Ladoff,  Wilkinsburg,  Pa.,  Assignor 
to  Westingho\ise  Electric  and  Manufacturing 
Co.  U.S.  Pat.  1.189,265,  Julv  i,  191ti.  Date 
of  appl.,  July  19,  1913. 

An  arc  electrode  is  formed  from  titanium  oxide, 
sodium  fluoride,  a  bari\im  mineral  which  gives 
a  substantially  white  fight  in  the  arc,  and  a  flux 
of  cerium  and  thorium  compounds  also  giving  a 
substantially  white  light. — -B.  N. 

Decolorising  carbon  ;  Process  for  regenerating . 

A.    Wijnherg.    Amsterdam,    Netherlands.     U.S. 

Pat.    1.189.896,   July   4,    1916.     Date  of  appl., 

Mar.  24,  1914. 
See  Eng.  Pat.  17,432  of  1913  ;  this  J.,  1914,  853. 

Scon-lxjbe.  G.  Claude,  Boulogne-sur-Seine,  France. 
U.S.  Pat.  1,189.664,  July  4,  1916.  Date  of 
appL,  Feb.  12,  1915. 

See  Eng.  Pat.  2020  of  1915;  this  J.,  1915,  604. 

Flaming  or  luminous  arc  ;  Methodjpf  producing  a 

.     J.    L.    R.    Ilayden,    Schenectady.    N.Y., 

Assignor    to    Otneral    Electric    Co.      U.S.    Pat. 
l,100,162,July  4,1916.Dat<5  of  appl.,Apr.25,1911. 

See  Eng.  Pat.  17,723  of  1911  ;  this  J.,  1911,  1444. 


in.— TAR  AND  TAR  PRODUCTS. 

Phenols  froyn  Solvai/  cokc-oirn  tar.     K.   Shimada. 

J.  Chem.  Ind.,  Tokyo,  1916,  19,  50.j— 516. 
The  middle  oil  (130"— 200°  C.)  fi-om  Solvay  coke- 
oven  tar  was  found  to  contain  about  15'8<;o  of 
crude  phenols,  and  the  latter  to  yield  about  28, 
22.  and  12%  of  m-,  o-,  and  p-cres6l,  respectivelv, 
in  addition  to  about  16%  of  crystallised  carbolic 
acid.— W.  E.  P.  P. 

Aliphatic   nitrites;    Conversion    of into   nitro- 

compotmds.     P.     Keogi     and     T.     Chowdhuri. 
Chem.  Soc.  Trans.,  1916,  109,  701—707. 

Aliphatic  nitrites  are  partially  convertetl  mto  the 
isomeric  nitrohydrocarbons  by  the  action  of  heat, 
the  optimiun  temper.it  ure  ranging  from  120°  to 
130°  C.  At  higher  temperatures  decomposition 
and  oxidation  occur,  and  at  lower  temperatures 
the  conversion  is  scarcely  appreciable.  Traces  of 
moisture  appear  to  f.acilititte  the  change.  The 
experiments  indicate  that  the  theory  of  isomeric 
conversion  is  inadequate  to  account  for  the 
formation  of  nitro-compounds  by  the  interaction 
of  alkyl  iodides  and  metallic  nitrites,  and  the 
formation  of  an  unstable  intermediate  product  of 
the  type,  AgO.N(CjH5).OI,  which  decomposes  into 
Agl  and  CgHsNO,,  remains  as  the  only  alternative 
explanation. — G.  F.  M. 

m-Phenetidine  and  some  of  its  derivatives.  11. 
F.  Reverdin  and  J.  Ixikietek.  Bull.  Soc.  Chim., 
1916,  19,  252—259.     (Compare  this  J.,  1916,106.) 

The  nitration  of  acetyl-wi-phenetidine  (m.pt. 
96° — 97°  C.)  in  presence  of  acetic  anhydride  at 
5° — 10°  C.  yields  mainly  the  4-mononitro  com- 
pound (m.pt.  95°  C),  together  with  the  6-isomer 
(m.pt.  147°  C).  De-ethylation  of  the  4-isomer 
in  toluene  solution  by  means  of  aluminium  chloride 
gives  4-nitroacetyl-m-aminophenol  (ni.pt.  262° — 
263°  C. )  ;  on  heating  with  concentrated  sidphuric 
acid,  4-nitro-m-phenetidine  (m.pt.  105° — 106°  C.) 
is  produced.  Hydrolysis  of  the  6-isomer  with 
IS^o  hydrochloric  acid  gives  6-nitro-?H-phenetidine 
(m.pt.  "  122° — 123°  C).  the  decomposition  of  the 
diazo  compound  of  which  yields  the  ethyl  ester 
of  6-nitroresorcinol  (m.pt.  130' — 131°  C).  4.6- 
Dinitro-acetyl-OT-phenetidine  (m.pt.  125°  C.)  gives 
on  heating  with  concentrated  sulphuric  acid  a 
mixture  of  4.6-dinitro-m-phenetidine  (m.pt.  169° — 
170°  C.)  and  4.6-dinitro-rn-aminophenol  (m.pt. 
231°C.).— F.  W.  A. 

2.6-Dinilrobenzylaniline  ;   Some  derivatives  of . 

S.  Reich  and  M.  Ghazarian.     Bull.  Soc.  Chim., 
1916,   19,  259—204. 

Ox  reduction  with  stannous  chloiide,  2.6-dinitro- 
benzvlaniline  behaves  in  the  same  manner  a3 
o-niti-obenzylaniUne  (Pa;U,  Ber.,  1891,  959)  and 
gives  nitrophenylindazole  (I.)  of  m.pt.  156° — 
157°  C,  an  isomer  of  nitrophenyli.sindazole  (II.) 
obtained  by  the  action  of  nitrous  acid  on  2.0- 
dinitrobenzaldehydeplienylhydrazone.     Reduction , 

NO2 cn  xOjCH 

(I.)    I"!    :\.C„H5  (H-)  fl      N 

N  N 

\xith  ammonium  sulphide  yields  the  normal  pro- 
duct, 2-aniino-li-nitrolienzylaniline  (m.pt.  143° — 
144°  C),  which  yields  with  beuzaldehyde  2-1 
benzvlideneamino  -  6  -  nitro  -  benzvlaniline  (m-pt. 
157°'C.).  On  addition  of  sodium  nitrite  to 
2-amino-6-nitrobenzylaniline  in  the  form  ol  J^^' 
hvdrochloride,  nitrophenyltriazoline  (m.pt.  153° — 
1.54°  C.)  is  produced.  Reduction  of  2.6-dinitro- 
benzylacetanilide      (m.pt.  .    137°— 138°  C.)     and 
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-lionzatiiliilo  (m.pt.  145'  C.)  witli  aiuinoiiiiun 
suljihuio  yields  the  uorin.al  proihut«,  2-aiiiino-O- 
Mitrobenzvliiootanilitle  (m.pt.  ICO' — ^1()1°  C)  and 
-!>euZ!iiuli(lo  (m.pt.  ahU  131° — 13«' C),  and  not 
I  yolif  pi'oilucts  as  was  expected  from  the  fact 
liiat  o-nitiobeii/.ylacetanilide  yioUls  methylphonyl- 
(iihvdi-oquinazoline  on  reduction  (I'aal  and  Ivrecke, 
Her.,  ISyO,  2C3i).— F.  W.  A. 

l!en:othia:olc  avd  its  honioloiiucs  ;    Xctr  derivatives 

oi .    B.  Rassow.   W.  Dohle.  and  E.   Reiia. 

J.  prakt.  Chem..  1016.  93,  183—253. 

TiiE  action  of  sul]iliiu'  on  diincthylaniUue  yields  a 
mixture  of  benzothiazole  (b.pt.  227' — 233' C), 
benzofhiazolometliene  sulpliide,  1-anilinobenzo- 
thiazole  (m.pt.  157" — 158°  C).  and  1-mercapto- 
benzothiazole  (m.pt.  179°  C).  Dimethyl-o- 
toluidine  gives  on  similar  treatment  o-toluthiazole 
(b.pt.  252° — 253°  C.)  and  s-di-o-tolylthiourea,  and 
the  por«-isomer  >-ields  p-tohitliiazole  (b.pt.  255°  C.) 
and  /)-tohithiazolemethene sulpliide  (m.pt.  134°  C). 
On  fusion  with  potash,  o-tolutliiazole  yields  1.2.6- 
aminotliitxresol.  the  disulphide  (m.pt.  68°  C.)  of 
which  was  prep;»red.  The  4-.  6-.  and  7-sulplionic 
acids  of  bejizothiazole  were  also  prepared. — F.\^'.A. 

Fonnation  of  aromatic  compounds  {benzene,  toluene, 
and  xylene)  from  the  cracking  of  a  gas  oU.  Egloff 
and  Twomey.     See  IIa. 

Kfeldahl  inodifiration  for  dctern>inntion  of  nitrogen 
in  uitro-sHt)stitution  compounds.  Cope.  .SVcXXII. 

Patents. 

'  Brn:ol :    Purification    of . 

Simon    Carves    Bye-Product 
struction  and   Workins  Co. 


(r.  L.  Moss,  and 
Coke  Oven  Con- 
Ltd.,   ^Manchester. 


Eng.  Pat.  10,066,  July  10.  1915. 

Ix  place  of  the  usual  preliminary  washintr.  crude 
benzol  is  distilled  direct  and  the  benzol  vapour 
passed  successivelv  through  sulphuric  acid  (160' — 
168°  Tw.)  and  caustic  soda  solution  (30° — 40'  Tw.). 
The  process  may  be  made  continuous.  It  is 
claimed  that  the  washing  is  more  effective  and  that 
a  substantial  reduction"  in  the  amount  <if  sulphur 
compounds  is  effected  compared  with  ;>ther 
purification  processes. — F.  W.  A. 

Benzene;      Elimination     oi     sulphur     compounds 

front .   J.  A.  Wilson,  Chesterfield.   Eug.  Pat. 

14,152,  Oct.  6,  1915. 

Benzexe  is  freed  from  carbon  bisulphide,  before 
oraft'er  rectification  or  treatment  with  sulphuric 
acid,  by  agitating  with  caustic  alkali,  e.g.  caustic 
soda  (20°— 25=  T\x.),  at  a  temperature  just  below 
the  boiling-point  of  the  benzene. — F.  W.  A. 


pure- 


ly. 


CMoTobenzene  ;     Preparation    or 
Rabinovitcli.  Montclair.  X.J.!  Assignor  to  Ellis 
Poster  Co.     L'.-S.  Pat.  1. 189.736,  Julv  4,    1916 
Date  of  appl.,  Jan.  19.  1916. 

Bexzese  is  agitated  with  dry.  air-free  chlorine  in 
presCTice  of  an  intimate  mixture  of  imn  and 
ferrous  chloride  in  the  form  of  a  verv  fine  powder 
at  10°— 15°  C— F.  W.  A. 


IV.— COLOURING    MATTERS    AND    DYES. 

Dyesttiffg,  etc.  ;   Proposed  changes  in  import  duties 

on in  the  United  States.    Board  of  Trade  J., 

Aug.  10.  1916. 

A  Bill  was  passed  bv  the  House  of  Represeuta- 
iives  on  July  10th.  entitled  "  A  BUI  to  increase 
Kcyenue  and  for  other  purposes."  Title  V.  of  the 
Bui  (Sections  400—402)  deals  -nith  the  Customs 
jl"V,^  to  l)e  levied  on  dvestufCs  imported  into  the 
L  rated  States  of  America  or  anv  of  its  Possessions 
except  the  Philippine  Islands,  Guam,  and  TutuUa). 


Free  List. — Group  I.  Acenaphthene,  anthracene, 
benzol,  carbazol.  cresol,  cumol,  fluorene.  methyl- 
anthracene,  methylnaphthalene,  naphthalene, 
pyridine,  quinolino,  toluol,  xylol,  crude  coal  tar. 
pit*h  of  coal  tar.  dead  or  creosote  oil,  anthracene 
oil.  all  other  distillates  which  on  being  subjected 
to  distillation  yield  less  than  5^;,',  of  far  acids  in  the 
portion  (listUling  below  200°  C.  and  all  other 
products  that  are  found  naturally  in  coal  tar. 
whether  produced  or  obtained  frona  coal  tar  or 
other  source,  and  not  otherwise  specially  pro- 
vided for,  shall  he  exemjit  from  duty. 

Dutiable  List- — Groxip  II.  Amidonaplithol,. 
aniidophenol,  amidosalicylic  acid,  aniline  oiL 
aniline  salt,  antlu'aquinone,  binitrolieir/.ol.  biiiitro- 
toluol.  binitronaplithalene,  biiutroi  hlorbenzol. 
benzaldehyde,  benzylcliloride.  benzidine,  chlor- 
phthalic  acid,  cumidine,  dianisidine.  dimethyl- 
aniline,  dioxynaphtlialene,  diphenylaniine.  methyl- 
anthraquinone,  metanilic  acid,  nitrobenzol.  uitro- 
toluol.  nitronaphthalene.  nitraniline,  nitrophenyl- 
enedianiine.  nitrotoluylenediamine.  naphthyl- 
amine.  naphthol.  naphthylenediamine.  phenol, 
phthalic  acid,  phthalic  anhydride,  jjhenylene- 
diamine.  pheiiylnaphthylamine.  resorciu.  salicylic 
acid.  sulphaniUc  acid,  toluidine,  tolidine.  toluylene- 
diamine,  xylidine,  or  any  sulphoacid  or  sulphoacid 
salt  of  any  of  the  foregoing,  all  other  distillates 
which  on  being  subjected  to  distillation  yield  5% 
or  more  of  tar  acids  in  the  portion  distilling  below 
200°  C,  and  all  other  products  obtained,  derived, 
or  manufactured  in  whole  or  in  part  from  the 
products  provided  for  in  Group  I.,  all  the  fore- 
going not  colours,  dyes,  or  stains,  photographic 
chemicals,  or  explosives,  and  not  otherwise  pro- 
vided for.  and  provided  for  in  the  paragraphs 
of  the  Act  of  the  3rd  October,  1913,  which  are 
hereinafter  specifically  repealed  by  Section  402 — 
15  "o  od  valorem. 

Group  III. — All  colours,  dyes,  or  stains,  whether 
soluble  or  not  in  water,  colour  acids,  colour  bases, 
colour  lakes,  photographic  chemicals,  or  explosives, 
not  otherwise  specially  provided  for,  when  obtained, 
derived,  or  manufactured  in  whole  or  in  part  from 
any  of  the  products  provided  for  in  Groups  I. 
anil  II..  including  natural  alizarin  and  indigo — 
30 °o  od  valorem.^ 

In  addition  to  the  duties  provided  above, 
there  shall  be  levied,  collected,  and  paid  upon  all 
articles  contained  in  Group  II.  a  special  duty  of 
2i  cents  per  pound,  and  upon  all  articles  contained 
in  Group  III.  (except  natural  and  synthetic 
alizarin,  and  dyes  obtained  from  alizarin, 
anthracene,  and  carbazol  ;  and  natural  and 
svnthetic  indigo  and  all  indigoids.  whether  or  not 
o\itained  from  indigo)  a  special  duty  of  5  cents 
per  pound.  During  the  period  of  five  years 
beginning  five  yeai-s  after  the  passage  of  this  Act. 
such  special  duties  shall  be  annually  reduced  by 
20'^',,  of  the  rate  imposed  by  this  Section,  so  that 
at  the  end  of  such  period  such  special  duties 
shall  no  longer  be  assessed,  levied,  or  collected  ; 
but  if.  at  the  expiration  of  five  years  from  the  date 
of  the  passage  of  this  Act,  there  is  not  being 
manufactured  or  produced  within  the  United 
States  as  much  as  60  °o  in  value  of  the  domestic 
consumption  of  the  articles  mentioned  in  Groups  II. 
and  III.,  the  special  duties  imposed  by  this  Section 
on  such  articles  shall  no  longer  be  assessed,  levied, 
or  collected. 

Patents. 

[Sulphur']  dycstuffs  :    Process  of  inaking .     C. 

Elhs.  IMontclair.  X.J..  Assignor  to  Ellis-Fost-er 
Co..  U.S.  Pat.  1.187.614,  June  20.  1916.  Date 
of  appl..  Jan.  21.  1916. 

Sulphur  Black  isjprepared  by  the  action  of    an 

alkah  sulphide  onla[.mixture  of  dinitrophenol  and 

cresol. — F.  W.  A. 


8S6 


Cl.  v.— fibres  ;   TEXTILES  ;    CELLULOSE  ;    PAPER. 


[Aug.  SI,  1910. 


Monoazo    di/estufls  ;      Ma)t)ifa-thre    of    blue . 

H.  Eicliwinlo.  Aivsiiriior  to  t'arliw.  vorm.  Meister, 
Lxu-ius.  mill  Briininsr.  lIcH-hst.  Oermiviiv.  U.S.I'at. 
l,lSS.421.June  27.iyu>.  Dateo{appl..Apr.9.1915. 

A   Dl.\zoTisKD    1-amiiio-S-iiaphtholnionosuIphonic 
acid  is  comtiiiied  with  an  aryl-l-iiaphthylauiinc-S-  ; 
sulplionic  acid.     The  iuoiio:i7.o  dyostiitT.s  pnnlwced 
dye  wool  fiom  a  shghtly  acid  or  a  neutral  bath 
blue  sliades  of  great  fastness  to  washing,  to  milling,   : 
to    rubbing,    and    to    light.     The    dyestuff    from   ' 
diazotisetl     l-amino-S-naphtliol-l-sulphonic      acid 
and  phenyl- 1-naphthylamine-S-siilphonic     acid     is 
especially  claimed. — F.  W.  A. 

Leueo  derivatives  of  sulphuTetted  gallocyatiittes  and 
process  of  yna/ciitg  same.     Ci.  Eiigi  and  F.  tiries-    ] 
haber.  Assignors  to  Societv  of  Chemical  Industry 
in    Basle,    .Switzerland.     "  T.S.    I'at.     l.lS.S,2o9, 
June  20,  191(5.   Dat«  of  appl.,  .Mar.  3,  1915. 

See  Eng.  Pat.  2S37  of  1915  ;   this  J.,  1915,  1243.  j 

Indigoiddyes  ;  Treating  insolubtc .  R.  Hutzler,   [ 

Assignor  to   Badische  Anilin  und  St>da   Fabr., 
Ludwigshafen.  Germanv.     V.S.  Pat.   1.188,543,   i 
Jime  27,  191G.     Date  of  appl.,  Sept.  20,  1913.   I 

See  Ft.  Pat.  402,079  of  1913;    this  J.,  1914,  194.   i 
l-Amino-7-naphthol  ;     Derivatives    of  ■ 


Textile    fibres  ;      Modifications    of  - 


■  by    alkalis 


Azo 
dyes.  P.  Julius  and  E.  I-\issencgger,  Lud%vigs- 
hafen,  and  L.  Blangey-,  .Mannheim.  Assignors  to 
Badische  Anilin  und  Soda  Fabr..  Ludwig.shafen, 
Germanv.  U.S.  Pats.  1,188.544  and  1.188,545, 
June  27.  1916.    Date  of  appL,  July  9,  1914. 

See  Fr.  Pat.  472,893  of  1914  ;   this  J.,  1915,  486. 


v.— FIBRES  ;       TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Silk;     Amino-acids   and   the  formation   of in 

the  larva  of  Bornbyx  Mori.  Experiments  with 
aminoacctic  acid.  L.  PigorLni.  Arch.  Farm. 
Sperim.,  1915,  20,  225—258.  J.  Chem.  Soc, 
1916,   110,  i.,  525—526. 

To  study  the  influence  of  amino-acids  on  the 
formation  of  silk,  equal  quantities  of  silk -worms 
were  fed  on  (1)  dry  leaves,  (2)  leaves  moistened 
with  water,  (3)  leaves  sprayed  witli  2-5%  amino- 
acctic arid  solution,  and  (4)  1 1-4  %  sucrose  solution. 
The  chrysalis  of  the  second  series  attained  the 
greatest  total  weight,  followed  by  the  third,  first, 
and  fourth.  The  order  of  decreasing  weight  of  dry 
chrysalis  was  fourth,  first,  second,  and  third  series  ; 
and  of  decreasing  nitrogen  content  of  dry  sub- 
stance, third,  first,  second,  .and  fourth  series. 
Even  the  individuals  of  the  v.arious  series  showed 
this  constant  dillerence  in  nitrogen  content.  The 
largest  quartity  of  silk  was  provided  by  the  dry 
substance  of  series  2,  the  least  by  series  4.  The 
dry  substance  ot  the  chrys-alis  of  series  1  contained 
most  nitrogen,  followed  in  order  by  3,  2,  and  4. 
The  silk  itself,  however,  of  scries  3  contained  most 
nitrogen,  followed  closely  l)y  4.  The  varying 
manner  of  distribution  of  nitrogen  Ijctween 
chrysalis  and  silk  substance  indicates  that  a 
nitrogen-free  diet  can  replace  nitrogen-containing 
substances  in  the  chrysalis,  these  then  being 
available  for  the  synthesis  of  silk.  The  fibroin 
content,  and  also  the  weight  and  length  of  workalde 
silk,  was  greatest  in  series  3,  all  these  results 
pointing  to  the  conclusion  that  the  .irainoacetic 
acid  was  absorbed  and  assimilated.  Attempts  to 
breed  worms  on  leaves  whicli  were  treated  with  a 
concentrated  .solution  of  aminoacetic  acid  revealed 
a  considerable  toxic  action  resulting  in  the  ultimate 
death  of  the  worm,'!.  This  is  attributed  to  decom- 
position products,  paiticulatly  ammonia. 


and  acids  and  their  consequences  in  the  te.rlile 
industries.  E.  Seel  and  A.  Sjvuder.  Z.  angew. 
Chem.,   1916,   29,   261—205. 

OaEMiCAl.  damage  of  the  wool  fibre,  sucli  as  woidd 
depreciate  its  technical  value,  may  I'O  detected  by 
microscopical  exaininatit)n  under  liigh  magnifica- 
tions (700 — 1000).  Wool  ni'iy  bo  boiled  with.  1% 
sulphuric  acid  for  an  hour  or  more,  under  con- 
ditions comparable  with  those  of  the  acid  and 
chrome-monlaut  dye-haths.  witliout  sensible 
damage,  an<l  microscopical  examination  reveals  no 
structural  moditioation  of  the  fibre.  Tlie  action 
of  .ilkalis.  however,  is  very  injurious  ;  caustic 
alkalis  act  more  powerfully  than  the  carbonates, 
but  ammonia  is  only  perceptibly  harmful  on 
heating  in  fairly  strong  solutions.  A  series  of 
photomicrographs  shows  the  characteristic  modifi- 
cation of  the  wt)ol  hair  after  the  -action  of  a  1% 
solution  of  sodium  hydroxide  for  15  mins.  .at  from 
40  to  80°  C.  DitTerent  varieties  of  wool  dilTer  in 
their  degree  of  resistance.  The  initial  indications 
of  .attack  take  the  form  of  longitudin.al  striations 
due  to  the  wrinkling  of  the  epithelial  scales,  so 
th.at  the  surface  of  tlie  hair  assumes  somewhat  the 
appearance  ot  a  withered  apple.  For  this  observa- 
tion tlie  high  power  of  the  microscope  must  bo 
focussed  sharply  on  the  surface  of  the  hair,  other- 
wise the  longitudinal  arrangement  of  the  interior 
layer  of  fibre  cells  may  lead  to  false  conclusions. 
Water  or  glycerin  jelly  is  the  best  mounting 
medium.  The  wrinkling  proceeds  from  a  mere 
swelling  ot  the  scales  to  the  formation  ot  pro- 
noiuiced  furrows  as  the  attack  advances  .and  the 
temperature  is  raised.  At  70°  0.  disintegration 
of  the  eiiidermis  Layer  begins  and  at  80°  C.  the 
separation  of  the  cuticle  from  the  fibre  layer  is 
complete.  Wool  which  has  previously  been 
modified  by  the  action  of  alkali  becomes  extremely 
sensitive  to  attack  by  hot  dilute  .sulphuric  acid. 
The  apparent  striations  which  are  observed  in  this 
case  dill'er  distinctly  from  the  wrinkling  produced 
by  the  alkali  alone.  In  alkaline  dye-vats,  the 
destructive  action  of  the  caustic  alkali  may  be 
avoided  by  the  use  ot  carbon,ates,  hydrosulphitc, 
and  ammonia.  With  careful  control,  damage  due 
to  vat  dyeing,  even  when  followed  by  acid  dyeing, 
need  not  be  a  frequent  occurrence.  TliO  authors 
consider  that  in  the  Germ.an  wool  industrj-  damage 
is  more  often  due  to  tlie  severe  conditions  of 
scouring,  solutions  of  sodium  carbon.ate,  even  up 
to  10  °o,  l;eing  employed,  instead  of  the  weaker 
alkaline  so.ap  b.aths  usual  in  England.  In  the  case 
of  cotton  and  linen,  microscopical  examination 
under  higli  powers  shows  no  structural  modification 
in  fil)res  treated  with  acids,  alkalis,  or  oxidising 
agents. — J.  F.  B. 

1 
Soda  pulp  ;    Effects  of  moisture  iniroditccd  into  the 

digester   in   the   cooking   of .     S.    D.    Wells. 

J.  Ind.  Eng.  Chem.,  1916,  8,  601—002. 
It  was  shown  previously  (.Surface,  this  J.,  1914. 
1151)  in  tests  m.ade  by  varying  the  steam  pressure, 
the  initial  concentration,  the  amoimt  of  caustic- 
soda  per  unit  of  wood,  or  the  duration  of  cooking 
in  the  manufacture  of  soda  pulp  from  aspen  wood, 
whilst  maintaining  otlier  conditions  <i>iistant,  tiiiit 
the  amount  of  bleaching  powder  re(|uired  to  bleach 
the  pulp  to  a  standard  white  was  constant  for  »  ; 
given  yield  of  pulp  ;  in  other  words,  variation  of  [ 
any  of  the  conditions  mentioned  .so  as  to  obtain 
a  pulp  which  could  l)e  Ideached  with  a  smaller 
consumption  of  bleaching  powder,  resulted  also  in 
a  lower  yield  of  pulp.  In  tlie.se  tests  the  condensa- 
tion dui-ing  the  digestion  was  about  six  times  »» 
great  as  in  a  cimmenial  apparatus.  Tests  have 
now  been  made  in  which,  whilst  keeping  fither  con- 
ditions constant,  the  amount  of  condensation  was 
varied   bv   using  a  combiiiatiou  of  direct  steam 
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and  indirect  iieating  t>y  means  of  a  jacket  in 
the  lower  portion  of  the  digester.  Tlie  working 
conditions  were  : — NaOlI,  90  grms.  per  litre, 
25  lb.  per  100  lb.  of  chips  ;  niaxinmm  steam 
pressm'e,  I'JO  lli.  per  s(![.  in.  ;  maximum  pressure 
reached  in  1  hour  and  milintained  for  4  hours. 
Under  these  conditions  the  yield  of  pidp  increased 
from  4:3- o  to  •17",,  as  the  amount  of  condensed 
liquid  (the  difference  between  the  total  volume 
of  liquor  in  the  dit;ester  after  maximum  pressure 
was  attaii.ed,  and  the  ori;;inal  volume)  increased 
from  about  17  Ui  70  gallons  per  cwt.  of  chips,  and 
at  the  same  time  the  quality  of  the  pidp  improved 
and  the  consumption  of  bleaihing  powder  fell 
friMU  13  to  1 1  lb.  per  100  lb.  of  pulp.  Aspen  wood 
will  adsorb  20",,  of  its  weitjht  of  caustic  soda  at 
100"  (".  (nnn  solutions  containing  00  grms.  per 
litre,  and  apparently  sutticient  caustic  soda  to 
effect  i-educti<m  is  adsorbed  by  the  chips,  at  nearly 
the  original  concentration,  during  the  first  hour  of 
digestion.  By  the  time  the  chips,  are  reduced  to 
pulp,  the  concentration  is  considerably  reduced 
and  the  remaining  adsorbed  caustic  soda  passes 
back  to  the  solution.  By  increasing  the  amount 
of  condensation,  this  removal  of  adsorbed  caustic 
soda  from  the  pulp  is  facilitated,  and  chemical 
action  on  the  pulp  is  diminished,  whilst  owing  to 
the  increased  volunie  of  the  liquor  contamination 
of  the  pulp  by  reduction  products  is  also  diminished. 

—A.  S. 

Patents. 

Proieclive  covcrin(}s  adapted  to  resist  penetration. 
O.  Lynch,  London.  Eng.  Pats.  0900.  ilay  8, 
a366.  9490.  and  9491.  June  29.  and  16.760, 
Nov.  27.   1915. 

PUNCTi"HE-PROoF  material  is  obtained  by  im- 
pregnating or  treating  a  sheet  of  loose  wool  or 
cotton  wool  with  dry  powdered  resin.  Material  so 
treated  may  be  used  for  sui'moiinting  barbed 
wire,  for  garments,  helmets,  gaimtlets.  etc.,  and  as 
armouring  for  motor  cars,  gun  carriages,  aero- 
planes, etc. — F.  W.  A. 

Orease   jrom    fabrics  ;     Preparation   for    removing 

.     S.   Dvson,  and  J.   Dvson  and  Co..  Ltd., 

Elland,  Yorks.     Eng.  Pat.  H).31 1.  Jidy  15,  1915. 

A  DEGRBlA^siNG  preparation  for  textile  and  felted 
fabrics  consists  of,  tor  example.  1  gallon  of  potash 
soap  solution  (8°o  fatty  matter).  1  gallon  of  carbon 
bisulphide,  and  j  lb.  of  white  Australian  or  other 
oleins.  The  mixture  is  emulsifieil  below  65°  P. 
(18"  C.)  ;  one  pint  of  this  preparation  is  added 
to  40 — 100  gallons  of  water  for  washing. — F.  W.  A. 

Fabric  and  process  for  makinii  the  same.  R.  G. 
Dunwodv  and  J.  W.  Wills.  Atlanta.  Ga.  U.S.Pat. 
l,187,8g6.Jurie20.1910.Date  of  appL,Apr.  19.1916. 

Baw  cotton,  which  may  have  been  treated  with 
gasoline  and  may  have  been  afterwards  made  into 
sheets,  is  impregnated  with  a  solution  of  coUodion, 
rosin,  and  rubber,  the  product  dried,  and  passed 
between  heated  rollers  under  great  pressure 
to  form  thin  flexible  sheets  ;  a  coloiiring  matter 
■nay  be  introduced. — F.  W.  A. 


Aeroplane  icings.]  Stretched  surfaces  ;  Manufacture 
of  articles  tcilh .    C.  Drevfus.  Basle.  Switzer- 
land.   Eng.  Pat.  100.180.  Mar.  9,  1916.     (Appl. 
No.353yof  1916.)  Under  Int.  Conv.,  Mar.13.1915. 
Texttle    fabrics    impregnated    or    coated    with 
ellulose  esters,  e.g.  cellulose  acetates,  are  stretched 
>n  the  franies  of  aeroplane  winj;s,  etc.,  whilst  still 
lot  dry  or  after  being  moistened  or  softened  with 
■uitable  liquids   or   gases.     An   exceedingly   taut 
lurtace  is  produced  when  the  varnish  is  dry. 

— F.  W.  A. 


Plastic  composition  [acetylcelluloae].  W.  G.  Lindsay, 
Caldwell.  N.J.,  .\ssignor  to  The  Celluloid  Co., 
New  York.  U.S.  Pats.  (.\)  1,1.S8.797  and  (B) 
1, 188,798,  Jime27,1916.Dateof  appl., May23, 1912. 

(.\)  -V  PL.\.STlc  composition  is  prepared  from  that 
vaiiety  of  acetylcellulose  which  is  freely  .soluble 
in  acetone,  methyl  alcohol  containing  3-.5 — 7% 
of  water,  benzene,  triphenyl  phosphate,  and  p- 
elhyltoluenesulphonamide.  (B)  Acetylcellulose 
(100  parts)  is  mixed  with  an  arylsulphonamide 
(30 — 10  parts),  and  chloroform  (100  parts)  con- 
taining 10 — 20  parts  of  a  mont)hydric  alcohol 
having  not  nK)re  than  two  carbon  atoms. — J.  F.  B. 

Acetylcellulose  ;    Solvent  of  - 


.  W.  G.  Lindsay, 
Caldwell,  N..T.,  A.ssignor  to  The  Celluloid  Co., 
New  York.  U.S.  Pats.  (.\)  1.188,799  and  (b) 
1.188,800,  June  27,  1916.  Dates  of  appl..  May  23 
and  May  24,  1912. 

(.\)  A  SOLVENT  for  the  variety  of  acetylcellulose 
which  is  freely  soluble  in  acetone,  consists  of  about 
60 — 70  parts  by  vol.  of  methyl  acetate  and  30 — 40 
parts  of  methyl  alcohol,  and  a  plastic  composition 
is  prepared  by  the  further  addition  of  p-ethyltol- 
ueuesidphonainide  and  triphenyl  phosphate.  (B) 
The  same  variety  of  acetylcellulose  is  also  soluble 
in  a  mixture  of  50 — 62  parts  of  trichloroethylene 
and  50 — 32  of  methyl  alcohol  by  volume. — J.F.B. 

Paper  stock;    Machine  for  refining .      G.   D. 

Ryther,  Assignor  to  Rvther  and  Pringle  Co., 
Carthage.  N.Y.  U.S.  Pat.  1,187.932.  June  20, 
1916.    Date  of  appl..  Oct.  30.  1915. 

A  M.\CHIXE  for  refining  partly  beaten  paper  stock 
consists  of  a  cylindrical  casing  mounted  on  a  base 
and  pi'ovided  with  inlet  and  discharge  orifices  for 
the  stock.  Annular  flanges  are  set  in  the  casing 
at  regular  intervals  and  deflecting  ribs  of  triangular 
cross-section  are  arranged  radially  on  the  flanges. 
A  rotary  .shaft  carried  by  two  external  standards 
passes  concentrically  thnuigli  the  casing,  and 
circidar  discs  are  moi.mted  on  the  shaft  at  equi- 
distant intervals,  alternating  with  the  annular 
flanges  on  the  casing  ;  triangular  deflecting  ribs 
are  set  on  the  discs  at  an  angle  to  their  diameters 
and  forming  planes  ascending  in  the  direction  of  the 
flow  of  the  stock. — J.  F.  B. 


Paper ;     Manufacture     [sizing]    of  - 


R.    W. 


Sindall   and    W.    Bacon.    London.       Eng.    Pat. 

10.320,  July  15.  1915. 
A  COLLOIDAL  emulsion  for  sizing  paper  is  made 
with  10 — 15  parts  of  gelatin.  90  parts  of  water, 
and  a  quantity  of  alum  equal  to  10  "o  of  the 
coniliined  gelatin  and  resin  acids  employed,  mixed 
at  140' — 170  =F.  (60' — 75=  C.)  with  resin  acids, 
these  being  .saponified  and  dissolved  separately 
in  sufficient  hot  water  to  produce  a  combined  size 
containing  8 — 10 °o  "f  gelatin;  the  size  is  used 
at  140°— 170°  F.— J.  F.  B. 

Textile  material  ;   Production  of .    J.  C.  M.  van 

Diggelen.  Amsterdam.  Netherlands.  U.S.  Pat. 
l,189,756,July4.1916.Dateofappl..Nov.l6.  1915. 

See  Eng.  Pat.  10,899  of  1915  ;   this  J.,  1916,  108. 

Alkyl  ethers  of  cellulose  and  process  of  making  the 
sa7ne.  L.  Lilienteld.  Vienna.  U.S.  Pat.  1,188.376, 
June  20.  1016.    Date  of  appl..  June  26.  1912. 

See  Fr.  Pat.  447.974  of  1912  ;    this  J.,  1913,  420. 

Xitrocellulose  ;    Process  for  spinning  solutions  of 

.     E.  Berl  and  M.  Isler,  Tubize,  Belgium-. 

U.S.  Pat.  1.188,718,  June  27, 1916.  Date  of  appl., 
June  6,  1914. 

See  Ger.  Pat.  273,936  of  1913  ;   this  J.,  1914.  746. 

Calcium. carbonate tnanufacture.  U.S.Pat.  1,188,505. 
See  VII. 
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VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 

FINISHING. 

Alicarin   in  dyed  collon  fabrics  ;    Dflt'rminatiou  of 

and  an  attempt  to  ascertain  the  composition 

of  Turhcy-red  and  oth-r  alizarin  lakes.  W.  N. 
Leigh.  J.  SiH-.  DyersandCol.,  lOli!.  32,205—213. 

From  1-5  to  30  jfrms.  of  cloth  dyod  with  aUzarin 
is  dissolved  in  10  c.o.  of  !S0"o  sulphuric  acid  at  a 
tt-mperature  below  40'  C  tlie  viscous  solution 
dihited  to  about  100  c.c.  with  stiiTinjj.  and  the 
precipitated  aUzarin  filtered  oft  throu>;li  asbestt'S 
in  a  Gooch  crucible.  The  aliz;>riu  in  the  filtrate 
and  in  the  alcoh.d  extract  of  the  residue  is  esti- 
mated bv  the  method  of  Knecht.  and  Hibbert 
(this  J..  iS»15,  1203).  The  method  was  tested  by 
dyeing  about  10  grnis.  of  mordanted  yarn  fixed 
iii  phosphate  in  a  dye-luith  containing  0-230  grm. 
of  aUzarin  :  analysis  of  the  dyed  yarn  gave 
0-202  grm.  of  ali-/.arin  precipitated  and  0002  grin. 
of  alizarin  in  tiltrate  ;  the  dye-bath  contained 
0-035  grm.  of  alizarin  ;  total  alizarin  found. 
0-239  grm.  In  case  arsenate  has  been  used  for 
dunging,  an  error  may  be  introduced  by  its 
presence  in  the  filtrate  "from  the  80  "o  sulphuric 
acid  process,  as  it  is  reduced  to  arsenic  or  a  hydride 
by  titanous  chloride  (Knecht  and  Hibbert);  in 
tliis  case  a  method  suggested  by  Atack's  colori- 
metric  determination  of  alumina  (this  J.,  1915. 
936)  is  adopted  ;  the  filtrate  is  made  ammoniacal 
to  precipitate  the  alizarin  comltined  with  alumina, 
lime,  etc..  and  the  red  lake  is  dissolved  in  hydro- 
cldoric  acid  and  titrated  directly  for  alizarin. 

Estimations  have  also  been  made  of  the  alumina, 
lime,  and  oil  on  the  fibre,  of  a  Turkey-red  lake 
from  the  fibre,  and  of  the  chromium  and  iron  lakes 
of  alizarin,  but  no  definite  conclusions  could  be 
drawn  as  to  the  composition  of  commercial  Turkey- 
red  ;  the  highest  proportion  of  alumina  to  alizarin 
is  2-6  :  1,  i.e.  about  seven  times  the  theoretical 
amount  of  alumina.  The  Turkey-red  lake  is 
probably  dissolved  in  an  excess  of  the  aluminium 
salts  of  the  fatty  acids  of  the  oil  on  the  fibre,  for 
which  glacial  acetic  acid  is  the  onlv  solvent 
(Driessen,  Bull.  Soc.  Ind.  de  Mulhouse,  1902,  180). 

— F.  W.  A. 

Alodifiealions  of  textile  fibres  by  alkalis  and  acids 
and  their  consequences  in  the  textile  industries. 
Seel  and  Sander.     See  V. 

Patents. 

Dyeings  on  the  fibre  ;  Production  of  fast [with 

azo  dyestuffs].  A.  G.  Bloxam.  London.  From 
Chem.  Falir.  Griesheim-Elektron,  Frankfort, 
Germanv.  Eng.  Fat.  100,804,  Feb.  1,  1916. 
(Appl.  Xo.  1.524  of  1916.) 

F.\ST  black  dyeings  are  produced  on  the  filire  by 
impregnatir.g  the  goods  with  an  arylide  of  2.3- 
hydroxynaphthoic  acid  and  treating  with  a 
diazotised  a«^»i.-dialkyl-;>-diaminoazo  compound. 
Suitable  azo  compounds  are  produced  by  com- 
bining diazotised  p-nitraniline,  5-nitro-2-toluidir;e, 
or  5-nitro-2-anisidine  with  diniethylaiiiline,  di- 
methyl-ni-toluidine,  dimethyl-n-naphthylamine, 
etc..  and  reducing  the  nitro-azo  dyestult  produced, 
or  by  saponifying  the  corresponding  acetylamino 
dyestuff.  To  increase  the  fastness  to  light  the 
dyeings  may  be  after-treated  with  a  solution  of 
a  copper  salt. — F.  W.  A. 

Hanks   oj   yarn   on   dyeing-slicks ;   Appara'.us  for 

changing    the    position    of .     J.     Scldumpf, 

Brugg,  Switzerland,  Assignor  to  Niederlahn- 
steiner  Maschinenfabr.  G.m.b.H.,  Niederlahn- 
8t«in,  Germanv.  U.S.  Pat.  1,187.804,  June  20, 
1916.     Date  of  appl.,  June  13,  1911. 

See  Ft.  Pat.  421,183  of  1910;  this  J.,  1911,.  486. 


Yarn  icashing  and  dyeing  machine.  J.  Schhinipf, 
Brugg,  Switzerland,  Assignor  to  Niederlahn- 
st<'iner  Maschinenfabr.  G.m.b.H..  Niederlahu- 
stein,  Germanv.  f.S.  Pat.  1,187,805,  Juno  20, 
1910.      Date  of  appl.,  Apr.  9,  1912. 

See  Addition  to  Fr.  Pat.  421,183  of  1910  ;  this  J., 

1912,  227. 


VII,— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Calcium,    slronlium.    zinc,    and    magnesium    car- 
bonates;   Some    reactions    of .     \V.     O.    de 

C'oninck.  Ann.  Chim.  .\nalyt.,  1916,  21,  131-133. 

Finely  divided  caliium  carbonate  dissolves  .slowly 
in  a  saturated  solution  of  potjussium  sidphate, 
and  calcium  and  zinc  carbonates  but  not  strontium 
or  barium  carbonates  are  dissolved  by  a  concen- 
trated solution  of  potas.siuni  bisulphate.  Calcium 
.an<l  barium  carbonates  are  dissolved  slowly  by  a 
saturated  solution  of  potassium  nitrate,  and 
strontium  carlionate  liy  a  concentrated  solution 
of  ammonium  nitrate.  Barium  ."vnd  magnesium 
( arbouates  are  gradually  dissolved  by  a  saturated 
solution  of  ammonium  chloride. — T.  C. 


-  a!  high 


Miiallic  oxides  ;  Action  of  oxygen   o>i 

temperatures  and  pressures.  J.  Milbaucr.  t'heui.- 
Zeit.,  1910,  40,  587. 
When  heated  in  oxygen  for  an  hour  at  480°  C, 
and  12  atm.  pressure,  most  of  the  normal  metallic 
oxides  remained  unchanged.  The  following  ex- 
ceptions were  noted  : — I'otassium  an<i  barium 
oxides  were  converted  into  peroxides,  lead  oxide 
into  red  lead,  antimony  oxide  into  the  tetroxide, 
ami  manganese  oxide  into  sesquioxide  ;  the  lower 
oxides  of  nickel  and  cobalt  yielded  traces  of 
nickelic  and  cobaltic  oxides.  Silver  was  con- 
verted into  black  crusts  of,  apparently,  a  peroxide, 
since  on  treatment  with  hydrochloric  aci<l  they 
yielded  chlorine.  Platinum  remained  unchangetl. 
Experiments  under  similar  conditions  witli  metallii- 
oxides  intimately  mixed  with  chromium  sesqui- 
oxide, showed  in  many  cases  a  more  or  less  com- 
plet«  conversion  into  metallic  chromate  with 
absorption  of  oxygen.  Thus,  for  example,  the 
products  obtained  from  chromium  oxide  and  the 
following  oxides  (or  carbonates)  contained  the 
.innexed  percentages  of  chromate  respectively  : — 
Silver  oxide,  100 "'„  of  chromate;  magnesium 
oxide,  82-7  "o!  calcium  oxide,  56-9%;  zini- 
oxide,  T2%;  and  lead  carbonate.  100%.  The 
reaction  is  therefore  available  for  the  preparation 
of  certain  chromates,  notably  that  of  magnesium,, 
which  in  many  cases  can  be  substituted  for  alkali| 
chromates. — G.  F.  M. 

Vanadic  acid;  Determination  of .after  reduc- 
tion by  metallic  silver.  G.  Edgar.  J.  Amer. 
Chem.  Soc,  1916,  38,  1297—1302. 
PfiitTloNS  of  sodium  vanadate  .solution,  containinj: 
0-0702 — 01260  grm.  of  vanadium  as  VjO,,  were 
ai  idified  with  about  2  c.c.  of  concentr.ated  sulphurii 
a<id,  diluted  to  about  75  c.c,  and  then  reduced 
with  1 — 2  grms.  (accurately  weighed)  of  pun 
silver,  preferablv  electrolytic.  The  liciuid  wa.' 
boiled  for  20 — 30  minutes,  i.e.,  for  about  1< 
minutes  after  the  appearance  of  the  pure  blu( 
colour  indicating  reduction  of  pentavalent  t> 
fetravalent  vanadium.  Aft^r  filtering  Ihrougl 
asbestos  in  a  perforated  porcelain  crucible,  oi 
through  alundum,  the  residual  silver  was  waahci 
witli  hot  water,  and  then  heated  for  30  minute; 
to  a  low  re<l  heat  in  a  nickel  dish  and  »inall\ 
weighed.  The  vanadium  in  the  filtrate  w<u 
determined  by  titrating  the  hot  solution  witt 
JV/20  potassium  permanganate,  and  in  the  saim 
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liquid  the  silver  in  solution  was  found  by  titration 
with  N  /20  ammonivun  thiocyanate.  The  results 
obtained  by  these  three  methods,  which  servo  to 
check  each  other,  were  in  very  dose  agreement, 
and  were  exceetiinply  accurate.  In  a  hydrochloric 
acid  solution,  the  vanadium  content  can  be 
calculated  from  the  weight  of  sUver  chloride 
precipitated,  but  lietter  results  ari»  achieved  by 
first  removing  this  aciil  with  a  slight  excess  of 
silver  sulphate  and  then  applying  one  or  other  of 
the  metlioils  described  above.  The  reactions  may 
also  serve  to  standardise  permanganate  solutioos 
against  silver,  and  permanganate  and  thiocyanate 
aoiutions  against  each  other, — E,  H,  T, 

Sadioactivity    in    minerals ;    Xetc    method   for    the 

determination  of .      R,  C.  Sabot.     Soc.  Chim, 

Geneve,  Mav  11,   1916.     Chcm.-Zeit.,  1916,  40 
596 — 597. 

Two  grams  of  the  powdered  mineral  is  placed  in 
a  receptacle  surrounded  by  lead  foU,  and  a  photo- 
graphic plate,  divided  into  sections,  3x3  cm.,  is 
exposed  to  the  radioactive  rays.  The  sections  of 
the  plate  are  exposed  for  different  periods  and, 
j  when  developed,  give  images  of  different  densities, 
I  which  are  mea.sured  by  means  of  a  Lummer 
photometer.  A  similar  test  is  made  with  uranium 
oxide  from  Colorado  camotite  or  Joachimsthal 
pitchblende,  using  powder  of  the  same  degree  of 
fineness  and  receptacles  of  the  same  size.  Speci- 
mens of  monazite,  columbite,  euxenite,  ampan- 
gabeite,  and  ilmenite  from  Madagascar  were  found 
to  be  radioactive  and,  notably  in  the  case  of 
ampangabeite,  the  radioactivity  was  greater  than 
corresponded  with  the  chemical  composition. 
Instead  of  tlie  value  40 — 1-7  found  by  Curie  for 
the  ratio  :  activity  of  1  grm.  of  uranium  In  mineral 
-T-activity  of  1  grm.  of  uranium  in  UO,,  the 
euxenite.  which  was  slightly  decomposed,  gave 
the  value  5-73.  whilst  ampangabeite,  which  is  a 
strongly  liydrated  euxenite,  gave  values  of  7-49 
and  7-5:?.  This  concentration  of  radioactive 
elements  may  be  due  to  absorption  of  radioactive 
solutions  by  the  porous  mineral  or  t<3  decom- 
position of  the  euxenite  in  presence  of  water 
containing  salts  which  form  insoluble  compounds 

of  radium  and  mesothorium. — A.  S. 

I 

Carion  ;    Colloidal and    the   decomposition     of, 

I  organic  liquids  by  the  electric  arc.  S.  Tarcz^^^ski. 
I      Z.   Elektrochem.,    1916,    22,   252—254. 

The  passage  of  the  electric  arc  lietween  carbon 
electrodes  immersed  in  various  organic  liquids, 
such  as  carbon  tetrachloride,  chloroform,  benzene, 
etc.,  contained  in  an  ice-cooled  flask,  resulted 
always  in  the  formation  of  both  precipit.ated  and 
i-olloidal  carbon.  After  filtration  the  latter  gave 
an  olive-green  or  reddish-brown  solution.  Axhich 
«as  extremely  stable,  showed  the  T^^^d»ll  effect, 
and  gave,  on  heating,  a  Idack  amorphous  pre- 
cipitate of  carbon.  That  the  carbon  was  actually 
produced  from  the  organic  compound  was  shown 
"y  the  fact  that  an  experiment  with  platinum 
•lectrodes  gave  the  same  result.  In  addition  to 
|:hese  products,  chlorine,  tetrachloroethylene,  hexa- 
!  hloroethane,  and  hexachlorobenz.ene  were  formed 
n  the  decomposition  of  carbon  tetrachloride,  and 
ili  these  substances,  together  with  hydrogen 
I'hloride  and  tetra-  and  pentaehloro-ethane,  from 
j  hloroform.  The  final  products  of  the  decom- 
i^osition  are  carbon,  chlorine,  and  hexachloio- 
lenzene.  which  are  always  formed  in  the  largest 
1  mount ;  the  others  are  all  intermediate  pro- 
ilucts.— G,  F.  M, 

i'otataium   bichromate   as   an    analytical   standard. 
j  Brahns.     See  XXIII. 

iiraiion   of    oxalic    acid   tciih    methyl    orange    as 
indieaioT.     Bruhns,     See  XXII 1. 


Molecular  transformations  of  precipitates.     Villiers. 
See  XXIII. 

Patents. 

Ojcalic  acid  :  Process  of  producing from  sugar 

and     other     carbohydrates.     E.     von     Portheim, 
Prague,  Au.stria.     Eng.  Pat.  14,234,  Oct.  7,  1915. 

TiiE  sugar  is  oxidised  by  means  of  nitrogen  oxides 
in  presence  of  an  oxide  of  molylideiuim  or  vanad- 
ium, eitlier  singly  or  admixed,  which  acts 
catalytically.  Thus,  niti-ogen  peroxide  may  be 
passed  over  a  thin  layer  of  the  mixed  sugar  and 
catalyst,  or  the  sugar  may  he  dissolved  in  water 
or  in  nitric  acid,  containing  the  oxide,  e.g..  MOjO,. 
and  the  gas  passed  in.  In  the  latter  case  the 
oxalic  acid  separates  on  cooling,  and  after  its 
removal  the  residual  liquid  is  used  again.  To 
obviate  the  sudden  evolution  of  heat  and  the 
decomposition  of  oxalic  a-'id,  the  sugar  may  be 
preheated  in  a  current  of  the  gas  in  the  absence 
of  the  catalyst.  The  reduced  nitrogen  oxides  are 
oxidised  by  admixture  with  air,  and  then  separated 
from  atmospheric  nitrogen  either  by  liquefaction, 
or  by  absorption  in  sulphuric  acid,  or  by  passing 
over  zinc  oxide  and  then  heating  the  mixture  of 
zinc  nitrate  and  nitrite  so  obtained, — E,  H,  T, 


Alu7ninous  compounds  ;  Manufacture  of - 


H. 


Spence,  W,  B.  Llewellvn,  and  P.  Spence  and 
Sons,  Ltd..  Manchester,  Eng.  Pat.  10,166, 
July  13,  1915. 

CRrDE  aluminium  sulphate,  such  as  is  obtained  by 
digesting  bauxite  with  dilute  sulphuric  acid,  is 
piirified  from  ferric  iron  by  treating  it  under 
suitable  conditions  with  a  sodium  or  ammonium 
salt,  with  or  without  the  addition  of  a  potas.sium 
salt,  whereby  the  iron  is  precipitated  as  basic 
ferric  salt.  The  aluminium  sulphate  solution  must 
contain  an  excess  of  base  and  be  diluted  to  sp.gr. 
1-2 — 1-3  ;  the  sodivmi  or  ammonium  salt  (sulphate) 
is  then  added  and  the  liquid  warmed  and  agitated 
continuously  in  presence  of  the  undissolved  matter. 
If  a  potassium  salt  is  also  used,  it  is  added  after 
a  partial  purification  has  been  eft'ected  with  the 
other  salt.  A  solution  of  alnminiiun  sulphate 
containing  about  6%  excess  of  alimiina  and  of 
sp.gr.  1-29,  is  rapidly  purified  by  potassium 
sulphate  at  about  50^—55°  C.  but  neither  sodium 
nor  ammoniixm  sulphate  is  effective  under 
these  conditions.  If,  however,  the  excess  of 
alumina  be  raised  to  12  °o.  and  the  sp  gr,  be 
lowered  to  about  1-2,  then  either  of  the  latter 
salts  effects  purification  at  the  temperature 
named.  Increase  of  temperature  hastens  the 
action,  but  beyond  a  certain  point  the  process 
becomes  uneconomical  owing  to  the  increased 
consumption  of  alkali  salt  and  the  precipitation 
of  basic  aluminivmi  sulphate. — E.  H.  T. 

Aluminates    from     alunite ;     Production     of . 

P.    R.    Hershman  and   R.    D.   Co<ike,   Chicago. 

111.,  Assignors  to  Mineral  Products  Corporation, 

New  York.     U.S.  Pat.  1.189,254,  July  4,  1916. 

Date  of  appl..  Mar.  21,  1916. 
Alcxite  is  calcined  in  the  presence  of  carbon- 
aceous matter  and  in  a  non-oxidising  medium 
(e.g..  steam),  at  a  temperature  sufficiently  low  to 
render  the  alimiina  soluble  in  alkali.  Potassium 
aluminate  and  alumina  are  recovered  from  the 
product. — F.  SoDX. 


Aluminates  from  alunite;  Producing- 


P.  R. 


Hershman,  Chicago,  lU.    IT.S.  Pats,  (.k)  1,191,104, 

(B)  1,191,105,  and  (c)  1,191.106.  July  11,  1916. 

Dates   of  appl.,    (A)  and   (B),   Jan.    IS,   and(c) 

Feb.  1,  1916. 
(A)    \i,rxiTE  is  heated  at  1400°  C.  with  an  alkaUne- 
earth  oxide,  alone  or  with  a  flux  or  with  super- 
heated steam,   or  with  both,  and  the  potassium 
aluminate  is  dissolved  out  from  the  resvdting  mass 
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under  pressure  :  caustic  alkali  may  be  used  in  tlie 
cxtnu'tinn  to  eiisuiv  solutit>n  of  tlic  excess  nliiiuiun. 
(B)  Alunite  is  calcined  under  nHluciUf;  con- 
ditions, with,  if  nocessiiry.  the  aid  of  steam  or  of 
flaxes,  and  the  resulting  mass  extracted  with 
water  under  pivssuiv  or  with  caustii-  alkali 
solution,  (c)  .\lunite  is  boiled  under  pressure 
with  a  solution  of  a  sjilt  of  an  alkaline-e.irth  giviii-; 
an  iii^>lul>le  sulphate.  By  usini;  Ixu-ium  liydr- 
oxide.  the  excess  ahmiiiia  is  dissolved  as  barium 
alumiiiate. — B.  V.  S. 

NUroficn  :  Fixation  of .  [Production  of  alu- 
minium nitride.]  l'.  H.  Hershman.  Chicago. 
111..  Assignor  to  The  Mineral  I'lvducts  Co..  New 
York.  r.S.  Pat.  l.I.s,s.(i.-)l.  June  27,  H>lti. 
Pate  of  appL.  Dee.  21.  \9H. 

Calcined  alunite.  freed  fmm  most  of  its  potash 
(e.g.,  by  volatilisation),  is  heated  with  carbon  in 
the  presence  of  nitmcen.  at  a  temperature  (about 
1650°  C.)  suitable  for'fixini,'  the  gas.— F.  SOD.v. 

Nitrogenous    compo>inds    from     aluminium    u-asif 

products  :  ilethod  of  producing .     Continuous! 

process  of  producing  nitrogenous  compounds  of 
aluminium.  Production  of  nitrogenous  com- 
pminds.  P.  K.  Hershman,  Assignor  to  Armow' 
Fertilizer  Works,  Chicago.  111.  U.S.  Pats,  {a] 
l.lS8.7t39.  (B)  1.18H.770.  (c)  1,188.771.  and  (D) 
1.188.772.  June  27.  1916.  Dates  of  appl..  (.\) 
and  (B)  Nov.  25.  1913.  (c)  Nov.  8.  1915,  and 
(D)  Jan.  10.  1916. 

(a)  a  JiiXTi'KE  of  aluminium  carbide  with  about 
0-1 — 1  %  of  a  catalytic  agent  capable  of  com- 
bining with  nitrogen.  t<i  which  may  be  added 
2 — 5*>(,  of  carbonacetms  matter  and  1 — 2''o  of 
calciiun  oxide,  is  heated  in  the  presence  of  nitingen. 
preferably  at  1700' — 1800'  C.  (b)  A  mixture  of 
aliuuina  and  a  reducing  agent,  together  with  an 
ingredient  to  react  with  the  carlion  monoxide 
formed  in  the  process,  is  heated  in  the  presence 
of  nitrogen,  preferably  at  1700^ — 1800'  C.  As 
an  example,  tlie  mixture  may  contain  6  parts  of 
alumina,  4  of  carbonaceous  matter,  and  1  of  lime, 
together  with  a  small  proportion  of  a  catalytic 
agent  capable  oi  combining  with  nitrogen,  (c)  A 
mixture  of  alumina  and  carbon,  to  which  may  be 
added  a  carrying  agent  capable  of  combining 
with  nitrogen  in  more  than  one  proportion,  is 
heated  in  the  presence  of  carbon  monoxide,  or  of 
a  gas  consisting  principally  of  carbon  monoxide 
and  hydrogen,  but  practically  free  from  nitrogen, 
and  then  in  the  presence  of  a  gas  containing 
nitrogen  or  nitrogen  and  hydrogen.  The  com- 
pound of  carrying  agent  and  nitrogen  in  a  higher 
proportion  is  reduced  by  the  hydrogen.  (D)  A 
mixture  of  alumina,  with  sufficient  carbon  to 
reduce  it.  and  a  carrv'ing  agent,  as  in  (c).  is  heated 
at  a  reaction  temperature  in  a  current  <if  nitrogen 
or  of  nitrogen  and  hydi-ogen. — F.  SoDN. 

Purifi/ing  gas  ;    Obtaining  from  hanxile  residiies  a 

material  jor .  J.  H.  Ramsav  and  F.  K.  Lowe, 

Low  Fell.  Durham.  Eng.  Pat.  l6.935,July  3.1915. 

The  residue  obtained  after  the  extraction  of 
alumina  from  bauxite  is  heated  with  20%  of 
coal.  coke,  coke  breeze  or  the  like,  to  600 '  C.  for 
4  houi-s,  and  the  soda  extracterl  by  lixiviation 
with  water.  The  residue  is  treated  with  sulphur 
dioxide  and  the  resulting  aluminium  sulphite 
treated  for  the  recovery  of  alumina.  The  final 
residue  is  suitable  a.s  an  absorbent  for  hydrogen 
f?nlphide.  The  bauxite  residue  may  be  converted 
directly  into  an  absorl)ent  for  hvdrogen  sulphide 
by  heating  to  600—800'  C— W!  F.  F. 

Lead    sulphate ;     Method    of   manufacturing . 

B.  S.  White,  A.ssignor  to  Picher  Lead  Co., 
Joplin,  Mo.  U.S.  Pat.  1,187.949,  .June  20,  1916. 
Date  of  appl.,  Oct.  KS,  1915. 

LiTHABOE  is  volatilised  and  the  vapour  ia  mixed 


with  air  and  sidphur  dioxiile  in  amount  slightly 
greater  than  that  reouireil  theoretically  to  produic 
leail  sulphate  of  the  ilesired  composition.  Oii 
heating  the  mixture  of  vapour  ai\il  gases,  the 
metallic  siilphat*'  is  obtjiined  in  a  finely  <livided 
state,  Hy  using  relatively  less  of  the  gases,  a 
basic  sulphate  may  be  simiiarly  obtained. — E.H.T. 

Lend  sulphate;    ^JtlnHf(trlur(•  of  basic .     B.  S. 

White.  Assignor  to  Piclier  Lead  Co.,  Joplin,  Mo. 
L'.S.  Pat.  1.187.950,  June  20,  1916.  Date  of 
appl.,  Oct.   16.   1915. 

NoRjr.\L  lead  sulphate  is  heated  with  litharge  that 
has  been  separately  prepared  by  volatilisation 
Both  materials  are  used  in  a  state  of  fine  division. 

— E.  U.  T. 

Calcium  carbonate  mitnufaciurc.  N.  StathaiTi. 
Boouton.  N.J.,  Assignor  to  Industrial  Chemical 
Co.,  New  York.  U.S.  Pat.  1.188.505,  June  27. 
1916.     Date  of  appl.,  Dec.  13,  1915. 

W.v.sTl':  lime  sludge,  prodin^ed  in  re-causticisuis. 
soda  for  soda  pulp  manufacture,  which  contains 
calcium  carbonate  and  hydroxide,  is  purified  li> 
mixing  with  water  and  screening,  and  the  liiiuoV 
larbouateil  by  spraying  througli  furnace  gase.-^ 
contaiiung  carbon  dioxide.  The  lii|uid  is  filtered 
olT  and  the  moist  cake  dried  and  corbonated 
further  by  agitating  it  in  a  rotating  chamber  in  a 
current  of  furnace  gases  which  are  moving  in  tlin 
same  direction  as  the  naaterial. — W.  F.  F. 

Tilaniferous  products  and  method  of  produeiv; 
same.  L.  E.  Barton.  Niagara  Falls,  A.ssignor  !• 
The  Titanium  AUov  Manufacturing  Co..  Nei' 
Y'ork.  U.S.  Pat.  1,189,229,  Julv  1,  1916.  Dat. 
of  appl.,  Sept.   11,   1914. 

TiT.\NiFEROUS  material  is  digested  with  sulphuri' 
acid,  the  jiroduct  is  dissolved  in  water,  aiul  calciun 
chloride,  or  similar  substance,  is  added.  Aftii 
removal  of  the  precipitated  metallic  sulphate 
and  digestion  of  the  residual  liquor,  the  titani' 
acid  which  separates  is  filtered  off,  washed,  and 
dried.— E.  II.  T. 

Liquefying    gas-mij-lurcs    [air]  :     Process    of 1 

and  for  separating  the  eonslituoits.  R.  Mewes 
Berlin.  Germanv.'  U.S.  Pat.  1.188.191,  June  2<i 
1910.    Date  of  .appl..  May  12.  1913. 

Air  or  other  gaseous  ndxtiire  under  pressure  i- 
passed  on  to  an  expansion  point  and  meetsacurren' 
of  the  expanded  gas.  a  certain  amount  of  liqur 
faction  occurring.  The  li(.{uid  is  passed  into  ■ 
rectifier  and  vaporised  by  the  heat  from  tin; 
compressed  gases,  the  rectifying  columns  beinr 
cooled  by  the  expanded  gases.  By  continuiiii 
this  process  of  alternate  heating  and  cooling  of  tli 
liquefied  gases,  the  oxygen  and  nitrogen  of  the  ai 
may  be  separated. — B.  V.  S. 

Bromine  ;       Method     of     extracting .     A.     E 

Schaeler,  Assignor  to  The  Dow  Chemical  Coi 
Midland,  Mi<-h.  U.S.  Pat.  1,188.838,  June  2': 
1916.     Date  of  appl.,  Aug.   1,  1910. 

Brine,  containing  bromide,  is  oxidised  to  liberati 
the  lironiine.  and  the  l>roinine  blown  over  with  a 
which  contains  chlorine,  the  chlorine  beinjf  obtaine 
by  a  further  oxidation  of  another  portion  of  tli 
same  brine. — B.  V.  S. 

Cyanogen   compounds  ;     Method  for  prodvetion  ■( 

.    A.  R.  Lindblad,  Ludvika,  Sweden.    V.>\ 

Pat.  1,187,633,  June  20,  1916.  Date  of  appl 
Nov.  17,  1914.  I 

See  Eng.  Pat.  22,852  of  1914  ;   this  X.  1915.  90! 

[liadioactive]  salt  for  use  in  hatha.  T.  T.  Bakej 
London.  U.S.  Pat.  1,189,653,  July  4,  191 1 
Date  of  appl.,  Aug.  5,  1914.  | 

See  Pr.  Pat.  477,429  of  1915  ;   tlus  J.,  1916,  03 
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Hydrogen  under  pressure  :    Apparatus  for  irorking 

with .        C.    Bo.si-h,    Assignor    to    Badische 

Anilin  und  Soda  Fahr..  Liiilwigshufen.  (Jerniany. 
U.S.  Fat.  1.1S8.530.  June  27,  I'Jlti.  Date  of 
appl.,  Feb.  5,  1912. 

Ses  Ft.  Pat.  J41.690  of  1912  ;    this  J.,  1912,  922. 


Vra.— GLASS ;  CERAMICS. 

Patents. 

Sheet  glass  :     Method  a>id  apparatus  for  dratcing 

.     \V.  J.  ilellersh-.Iaokson,  Loudon.     From 

Toledo   (.lass   Co..   Toledo.   Ohio,    U.S.A.      Eng. 
Pat.  1.5.314,  Oct.  2t!,  101."). 

The  glass  is  drawn  from  the  molten  mass  in  the 

form  of  a  sheet,  the  sides  of  which  are  kept  cooler 

than    the    centre,    more    drawing    power    being 

applied   to   the   edges   of   the   sheet   than   to   the 

middle,  so  as  to  jirevent   the  sheet  pulling  to  a 

-rriiig     or     thread.     Two     hollow     roUs     (cooled 

internally   by  water)   draw   the  sheet   out  of   the 

I  molten  glass,   and  as  the  edges  are  drawn  from 

j  the  cooler  portions  of  the  mass  of  molten  glass, 

'  they  are  thicker  than  the  main  Ijody  of  the  sheet. 

The   extra   tliickness   is   reduced   by   passing   the 

•  ilges   of   the   sheet   between   milled    rolls    driven 

I  from  variable  speed  pulleys. — A.  B.  S. 

I  Cement    for     mounting     eye-glasses ;      Method     of 

making .    H.  A.  Gill.  London.     From  G.  S. 

Johnston  Co..  Chicago,  lU.,  U.S.A.     Eng.  Pat. 
9473.  June  29,  191.5^ 

<iROG  particles  of  various  sizes  are  mixed  in  sxich 
I  proportions  as  will  yield  a  minimum  percentage 
of  voids,  and  sufficient  molten  shellac  (30 — 10%) 
i=  then  added  to  fill  the  voids  completely  and  coat 
'he  particles.  Tlie  product  may  he  cast  into  small 
'■ars  or  ground  to  powder.  Tlie  grog  mav  be 
'  oniposed  of  flint  and  gi-ound  glass.  Of  "four 
mixtures  mentioned,  the  following  is  specially 
commended:  shellac  30  "„,  flint  15  °o-  verv  finely 
ground  glass  20  "o,  ground  glass  35%,  the"  degree 
of  fineness  being  such  that  II-SOq  passes  a  200- 
mesh  screen.  til--tf'o  passes  a  100-mesh  screen,  and 
100 "o  passes  a  50-mesh  screen  ;  of  the  41-8%,  30% 
;~sheUac  and  11-8%  grog. — A.  B.  S. 

and  cores 


Fire  bricks  and  the  like  :    Making  ■ 


for  %ise  therewith.  E.  Williams.  West  ilonkseaton, 
and  W.  H.  GirUng,  Xewcastle-on-Tvne.  Eng. 
Pat.  100.823,  Feb.  19,  1910.  (Appl".  No.  2532 
of  1910.) 


IX.— BUILDING  MATERIALS. 

Patents. 

Bituminous  substances  ;    Manufacture  of .     C. 

Richardson.  New  York.    Eng.  Pat.  9S38.  Julv  o' 
1915.    Under  Int.  Conv.,  July  25,  1914.  "      ' 

The  stability  of  bituminous  substances  is  increased 
by  mixing  them  intimatelv  with  clav  paste  and 
removing  the  ^\ater  by  evaporation.  'With  highly 
'olloidal  clays,  the  p"aste  consists  of  three  i)art"s 
ot  water  to  one  of  clav.  The  amount  of  dis- 
persed colloid  should  be  at  least  2"o-  l>ut  may  be 
increased  to  any  percentage  at  which  the  final 
mixture  will  melt  and  flow. — A.  B.  S. 

Bituminous    [paving]    compositions  :      Process    of 

treating .        L.    Kirschbraun.    Chicago,    lU 

U.S.  Pat.   1.188.081.   June  20.    1910.     Date  of 
appl.,  June  18.  1914. 

Old  bituminous  pavements  and  similar  materials 
are  broken  mto  small  pieces,  and  further  .sub- 
lUvided  and  mixed  in  a  tubular  retort,  through 


which  they  pass  continuouslv.  Highlv  super- 
heated steam  is  used  to  raise  the  contents  of  the 
retort  to  a  temperature  above  the  mielting  point 
of  the  binder  (above  400=  F.)  so  that  the  materiai 
can  be  used  again,  either  alone  or  mixed  with  tresh 
bitumen. — A.  B.  S. 

Kilns  for  burning  cement,  lime.  etc.  Steiger-Krauer 
et  Cie.,  Assignees  of  Steiger  und  Co.,  Zurich, 
and  O.  Frey,  Lautenl)urg,  Switzerland.  Eng. 
Pat.  10,388,  Julv  15,  1915.  Under  Int.  Conv., 
July  16,  1914. 

A  SHAFT  kiln  is  provided  with  an  automatic  rotary 
grate  arranged  as  a  boring  device  or  with  a  fixed 
grate  and  rotary  borer  and  ribs  above  it.  The 
borer  perforates  the  clinker,  separates  the  pieces, 
and  delivers  them  to  the  ribs,  which  discharge 
them  uniformly  from  the  kUn. — A.  B.  S. 

Artificial  building  tna'erial  [lime-sand  bricks], 
trimmings,  e'c.  ;  Coynposiiion  for — — .  E.  J. 
Guay,  Swampscott.  Mass..  Assignor  to  General 
Ceramic  Manufacturing  Co.  U.S.  Pat.  1.188,759, 
June  27,  1916.    Date  of  appl.,  May  0.  UUl. 

A  WET  mixture  of  5  to  15^0  of  hydrated  lime  and 
85  to  95  9o  of  silica  or  other  suitable  material  is 
moulded  under  pressure,  and  the  articles  are 
covered  with  a  suitable  material  during  the 
hardening  process  so  as  to  protect  them  from  the 
direct  action  of  the  steam  and  enable  them  to 
absorb  a  maximum  amount  of  water  before  they 
became  hard. — A.  B.  S. 

Kiln  [for  hardening  sand-lime  bricks].  :M.  H. 
Avram,  New  York.  ^Vssignor  to  Standard  Silica 
Brick  Machinerv  Co..  Wilmington.  Del.  U.S. 
Pat.  1.189.904,  Julv  4,  1916.  Date  of  appL, 
Sept.    16,   1913. 

A  CHAMBER  for  hardening  lime-sand  Ijricks  by 
means  of  steam  is  made  of  reinforced  coucret*. 
The  chamber  is  tubular,  n-ith  a  flat  bottom,  and  has 
a  sliding  gate  at  each  end.  Tlie  bricks  are  carried 
on  trucks  which  run  on  rails  inside  the  chamber. 

—A.  B.  S. 

Artificial  slonc  ;   Process  for  the  production  of . 

W.  J.  de  Bas,  The  Hague.  Netherlands.  U,S. 
Pat.  1.187.717,  June  20,  1916.  Date  of  appL, 
Dec.  27,  1912. 

See  Eng.  Pat.  27,632  of  1912  ;   this  J.,  1913,  659. 

[JRoad-making]  material ;   Apparatus  for  drying  or 

heating .    T.  and  F.  Coleman,  Derbv.    U.S. 

Pat.  1,189,062,  June  27.  1916.  Date  of  appL. 
Dec.  31.  1913. 

See  Eng.  Pat.  20,101  of  1913  ;   this  J..  1914,  468. 

Heai-insulaiing  compounds  and  process  of  producing 
same.  C.  J.  Beindorflt.  Assignor  to  Beindorff  and 
Co..  The  Hague.  Netherlands.  U.S.  Pat.  1.1 89,780, 
July  4,  1916.    Date  of  appl.,  Dec.  22,  1914. 

See  Eng.  Pat.  21,437  of  1914  ;   this  J.,  1915,  1196. 


X.— METALS;    METALLURGY,  INCLUDING 

ELECTRO-METALLURGY. 

Sulphur   in   the   blast-furnace;   Behaviour   of . 

B.  Osann.     Stahl  u.  Eisen.  1916,  36,  210 — 214. 
Z.  angew.  Chem.,  1916,  29,  Ref.,  316—317. 

The  reduction  process  in  the  blast-furnace  is 
regarded  as  taking  place  in  a  semi-solid  magma, 
the  iron  crystals  produced  by  reduction  uniting 
with  other  components  of  the  mass  to  form  mixed 
crystals.  When  the  iron  oxide  in  the  mixed 
crj'stals  has  been  completely  reduced.  re<luctMm 
of  silicon,  manganese,  and  phosphorus  begins,  ajid 
also  carburisation  and  fusion  of  the  iron,  and 
formation    of    slag.     Towards    the    end    of    the 


an 
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reduction  process  the  sulphur  is  present  almost 
entirely  in  the  iron  as  iron  sulpl\iilo,  and  de- 
sulphurisation  bestins  only  after  reduction  of  the 
iron  oxide  Is  praVtiially  complete.  At  this  stage 
iarl>on  sepanited  from  carbon  monoxide  exerts  a 
desulphurising  action  in  conjunction  with  lime  and 
manganous  oxide  : 

FeS  -^CaO(MnO)  ^C  =Fe  4CaS(MnS)  ^  CO. 
Dcsulphuruyition  proceeds  more  readily  the  higher 
the  proportion  of  manganese  present,  whilst  the 
chief  function  of  the  lime  is  to  raise  the  melting 
point  of  the  slag.  One  of  the  most  important 
points  in  connection  with  desulphurisatiou  is  the 
maintenance  of  the  requisite  high  temperature, 
which  is  attained  bv  using  a  high  proportion  of 
coke  and  a  high  l)last  temperature.  Ferrous 
oxide  present  in  the  slag  has  no  ilesulphurising 
action,  liut  segregation  of  the  sulphides  of  iron 
and  manganese,  whereby  they  are  brought  into 
<loser  contact  with  the  slag,  probably  plays  a 
part. — A.  S. 

Iron;   Cementation   of .     S.   A.   Fechtchenko- 

Tchopovskv.  Rev.  Soc.  Wsse  de  il^tall..  1914.  1, 
245 — 310.  ■  Rev.  M^t..  1915.  12,  Ext..  518—522. 
From  experiments  made  under  strictly  comparable 
conditions,  the  author  has  drawn  the  following 
conclusions.  Plain  charcoal  cements.  The  best 
charcoal  for  use  in  cementation  is  produced  by 
carbonising  the  more  compact  forms  of  wood  for 
4  hours  at  400°  C.  The  maximum  useful  duration 
of  cementation  at  1000=  C.  is  10  hours  from  the 
time  this  temperature  is  attained  in  the  interior 
of  the  box.  Kate  of  cementation  (depth  of 
penetration  into  the  iron)  and  the  quantity  of 
carbon  concentrated  on  the  surface,  must  both 
be  considered  in  judging  of  the  carburising  power 
of  a  charcoal.  Leather  and  lampblack  are  useless 
additions  to  pure  wood  charcoal  cements,  but  the 
addition  of  animal  charcoal  is  beneficial.  The 
size  of  the  grains  should  not  exceed  1-5  to  3  mm. 
The  temjierature  iiLside  the  box  should  V>e  main- 
tained at  900=  C  Compound  cementin;/  maleriaU. 
Certain  conipounds.  such  as  the  carlionates  of 
sodium  and  potassium,  when  mixed  A^-ith  the 
charcoal,  facihtate  carburisation  by  their  action 
on  the  iron  surface,  and  by  accelerating  the 
formation  of  large  quantities  of  carlion  monoxide. 
The  rate  of  cementation  is,  however,  constant  for 
each  temperature  and  does  not  depend  on  the 
composition  of  the  cement.  It  increases  very 
rapidly  between  850°  and  900'' C,  and  falls  off 
again  "between  900°  and  950°  C.  The  thickness 
of  the  pearlitic  layer  is  constant  at  900°  C.  and 
higher  temperatures.  The  layer  of  cementite 
grows  with  increasing  rate  of  cementation.  The 
expansion  of  a  carburised  object  is  0009  mm. 
for  each  mm.  of  thi<-kness  of  the  hypoeutectic 
zone,  0-01  mm.  for  each  mm.  of  the  eutectic  zone, 
and  0-05  mm.  for  each  mm.  of  the  hypereutectic 
zone.  For  small  objects  the  increase  in  volume 
is  appreciable.  The  shrinkage  of  the  carburising 
powffer  Ls  greater  with  leather  and  animal  char- 
coal tlian  with  wood  diarcoal,  and  is  gre.iter  .ilso 
with  compound  cements  owing  to  the  volatilisation 
of  the  mineral  ingredients. — T.  St. 

Steel ;  Correlation  of  the  mtif/netic  and  mechanical 

properties  of .     C.  W.  Burrows.  U.S.  Bureau 

of  Standards,  1910.  Sclent.  Paper  No.  272, 
Mar.  29,  1910  (38  pages). 
From  a  review  of  the  work  done  in  correlating  the 
magnetic  and  mechanical  properties  of  steel,  it 
is  concluded  that  there  is  only  one  set  of  mechanical 
properties  corresponding  to  a  given  set  of  magnetic 
characteristics  ;  and  conversely.  The  practical 
utility  of  this  generalisation  is  limited  }>y  the 
complexitv  of  the  relations  due  to  the  large 
number  o"f  variables  and  the  lack  of  sufficient 
quantitative    data,    and    the    application   of    the 


magnetic  tests  by  practical  difficulties  in  testing 
irn-gular  shapes.  The  magnetic  uniformity  of  a 
piece  of  st«?l  is  an  index  of  mci'hai\ical  homo- 
geneity, and  wlien  tlie  treatment  necessary  for  a 
given  steel  is  definitely  known,  a  magnetic  test 
may  be  used  to  determine  whether  or  not  the 
material  has  been  l)rought  into  the  d»>sired  con- 
dition. Before  the  magnetic  properties  of  steel 
can  become  of  general  practical  vahie.  however, 
much  ailditional  investigation  is  re(iuired,  involving 
accurate  iletenninations  on  specimens  of  known 
ilu'inii'al  composition  and  lieat  treatment.  IVr- 
lueability.  residual  induction,  coercive  force,  and 
liysteresis  energy  are  among  tlie  magnetic  charac- 
teristics availalile  for  indicating  the  mechanical 
properties  of  steel  ;  and  as  each  of  these  m.TV  be 
taken  in  connection  with  any  one  of  a  large  numl)er 
of  magnetising  forces,  a  preliminary  investigation 
is  necessary  to  determine  the  most  suitable 
magnetic  data  and  the  mininnun  amount  which 
will  give  the  desired  information  in  anv  particular 
case.— W.  E.  F.  P. 

Trading   in    tear   material.      Board    of   Trade   J., 
July  13,   1916. 

Ix  pursuance  of  the  powers  conferred  upon  him 
by  Hegulation  30  (A)  of  the  Defence  of  the  Realm 
(Consolidatiim)  Regulations.  1914,  the  Minister 
of  Munitions  has  ordered  tliat  the  war  material 
to  which  the  i-egulation  applies  shall  include  the 
following  : — 

Metallurgical  coke  of  the  following  classes  and 
descriptions  : — Derbyshire,  Durham  and  North- 
imiberland,  Lancashire.  South  Wales  and  Mon- 
mouthshire. Staffordshire,  Yorkshire,  Midland 
Counties.  Pig  iron  of  the  following  classes  and 
descriptions  : — Hematite,  Cleveland,  Derbyshire, 
Leicestershire  and  Nottinghamshire,  Lincolnshire, 
Northamptonshire,  Scottish,  Staffoidshire,  .Shrop- 
shire, and  Worcestershire.  Bar  ii'on.  .Steel  of  the 
following  classes  and  descriptions  : — Angles,  tees, 
channels,  flats,  bull}  angles,  zeds  and  other  sections, 
of  which  the  prices  are  customarily  based  on  the 
price  of  angles  ;  joists  ;  ship  plates  ;  boiler 
plates  ;  rails  (railway)  ;  sheet  and  tin  plate  bars  ; 
blooms  and  billets,  ordinary  mild  steel  ;  blooms 
and  Ijillets.  special  ;  rounds  and  squares  (un- 
tested).    High  speed  tool  steel. 

Board   of    Trade   Iron   and   Sled   Industries  Com- 
mittcr. 

The  Departmental  Committee  on  the  Iron,  Steel, 
and  Engineering  Industries  has  now  been  recon- 
stituted, and  a  separate  Committee  has  been 
appointed  by  the  Board  of  Trade  to  consider 
the  position  after  the  war  of  the  iron  and  steel 
indiistries.  This  Committee  comprises  :  .Mr.  (•. 
Scol)v-Smith,  Chairman  ;  Sir  Hugh  Bell,  Bart., 
Mr.  Archiiiald  Colville.  Mr.  John  Hodge.  MP., 
Jlr.  James  (iavin,  Mr.  (ieorge  Mure  Ritchie, 
Mr.  Henry  Summers,  Mr.  Benjamin  Talbot,  Mr. 
John  King,  and  Mr.  John  E.  Davison.  It  was 
appointed  "  to  consider  the  position  of  (he  iron 
and  steel  industries  after  the  war,  especially  in 
relation  to  international  competition,  and  to  report, 
what  measures,  if  any.  are  necessary,  or  desirable  in 
order  to  .safeguard  that  position." 

In  order  to  carry  out  its  investigations,  the  Com- 
mittee desires  to  elicit  exact  and  detailed  informa- 
tion from  a  number  ni  representative  and  individiial 
firms,  and  from  industrial,  commercial,  and 
labour  oi-ganisations.  with  respect  to: — (l)The 
extent  and  area  of  trade,  and  capital  normally 
employed.  (2)  The  dependency  upon  resource^ 
external  to  this  country  for  supplies  of  material 
and  plant.  (3)  Lalxmr  relations,  labour  restric- 
tions (if  any),  and  comparative  conditions  in  the 
industry.  (4)  British  methods  of  conducting 
foreign  business  contrasted  with  foreign  methods 
of  conducting  export  business.     (5)  The  effect*  of 
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manufacturing  and  commercial  co-(vperation  upon 
trade  at  home  and  abroad.  ((>)  The  extent  to 
which  Briti.sli  industry  is  adversely  alTected, 
whether  as  regards  {a)  the  retention  o{  business 
hitherto  or  previously  secured,  or  (ft)  its  capacity 
for  expansion,  by  the  existence  of  foreign  taritTs, 
preferential  .arrangemenl  s.  l)Oun(ies,  subsidies,  or 
special  facilities  grantwl  by  foreign  governments, 
railways,  or  trade  conibinaf ions,  to  their  manu- 
facturers or  expoi'tei's  ;  and  what,  in  your  opinion, 
is  the  remedy.  (7)  Tenus  of  paynaent  and  of 
credit.  (S)  Technical  education,  sliill.  and  nature 
of  employees.  (9)  The  effect,  if  any.  of  \\ayleaves 
and  mining  or  other  royalties  upon  the  industry, 
either  as  regards  home  or  export  trade.  (10) 
The  effect,  if  any.  of  railway  and  shipping  rate-s 
upon  the  industry,  as  regards  home  or  export 
trade.     (11)  Heneral  information. 

The  Committee  in\'ites  the  active  support  and 
assistance  not  only  of  individuals,  but  also  of 
industrial  oi'ganisations.  The  Committee  suggests 
that  the  various  trade  organisations  should  submit 
a  general  statement  of  their  views  and  suggestions. 
The  Secretary  is  Mr.  C.  Roland  Woods,  0,  Wliitehall 
Oardens,  S,W. 

Steel   production    in    the    United    States    in    1915. 

"  Special  Bulletin  No.  3  "  of  the  American  Iron 
and  Steel  Association  gives  the  production  of 
steel  in  the  United  States  during  the  last  three 
years  as  follows  : — 


1913. 

1914. 

1915. 

Basic  openhearth   , . . 

Add  OKnhearth 

Bessemer    

Crucible    

Electric  

JOspeltaneous 

Tons. 

20,344,626 

1,255,305 

9,545,706 

121,226 

30,180 

3,831 

Tons. 

16,271,129 

903,555 

6,220.846 

89,869 

24.009 

3,622 

Tons. 

22,308,725 

1,370,377 

8,287,213 

113.782 

69.412 

1,527 

Total 

31,300,874 

23,513,030 

32,151,036 

Of  the  total  production  last  year.  31,284.212 
ons  was  in  the  form  of  ingots  and  866,824  tons 
1!  direct  castings.  Included  in  the  basic  open- 
learth  steel  is  1. 781. 491  tons  made  by  the  duplex 
irocess — that  is  partly  treated  in  bessemer  con- 
.'ert«rs  and  finally  purified  in  the  openhearth 
urnace. 

Tlie  production  of  alloy  steel  in  1915  was 
,021.147  tons,  of  which  643.791  tons  was  basic 
)penhearth.  267.353  acid  openhearth,  41.111  tons 
)essemer.  40,948  tons  crucible,  and  27,944  tons 
lectric  steel. 

ntanivm.  i-anadinm.  and  nitrogen.  Influence  of 
vanadiwn  and  titanium  on  the  nitrogen  content 
of  iron  and  its  alloys.  N.  Tchigevsky  and  N. 
Blinow.  Rev.  Soc.  russe  de  Jletall.,  1914.  t, 
636—646.  Rev.  M6t..  1915,  12,  Ext.,  473—475. 
(See  also  this  J.,  1915,  1012.) 

^ROV.\NADiUM  containing  V  33-5  and  Fe  66-35% 
ind  titanium  containing  Ti  83-2,  Fe  15-9,  C  012, 
nd  Mn  0-21  "o-  were  heated  in  a  current  of  pure 
Iry  nitrogen,  at  different  temperatures  from  400° 
p  1500-  C,  for  exactly  30  minutes  in  each  test, 
nd  then  rapidly  cooled.  The  proportion  of 
itrogen  in  each  product  was  then  determined,  and 
3  iron  is  unacted  upon  by  nitrogen,  the  com- 
position of  the  vanadium  and  titanium  nitrides 
;>rmed  at  each  temperature  could  be  calculated. 
'\v  -^^  cases  the  products  changed  in  colour 
(ith  increasing  nitrogen  content.  The  producta 
>rmed  were  not  affected  by  strong  sulphuric  or 
jydrochloric  acids,  and  the  determination  of 
urogen  had  to  be  made  bv  fusing  0-2  to  0-3  grm. 


with  seven  times  this  weight  of  a  mixture  of  equal 
parts  of  chromate,  peroxide,  and  oxide  of  lead. 
The  nuxture  was  heated  in  a  porcelain  l)oat  in 
a  Ilera'us  furnace  to  a  temperature  not  exceeding 
1200  '  C,  and  the  gases  evolved  were  collected  in  a 
burette  and  .analyseil.  As  the  temperature  was 
raised  the  titanium  combined  with  a  rapidly 
increasing  amount  of  nitrogen,  and  there  was  no 
falling  oil'  of  the  nitrogen  content  (21-5''-o)  at 
1500  C,  thus  showing  that  the  dissociation  of 
titaiuum  nitride  in  metallurgical  furnaces  can 
only  be  very  feeble  at  the  most.  Vanatlium 
combined  with  nitrogen  at  an  increasing  rate  from 
800  0.  to  1200°— 1300"  C,  when  a  maximum  of 
about  8  %  N  was  reached.  At  higher  temperatures 
the  nitrogen  content  diminished  rapidly,  showing 
that  in  metallurgical  furnaces  vanadium  nitride 
suiters  consideralile  dissociation.  Both  titanium 
and  vanadium  nitridas  are  soluble  in  iron,  and 
therefore,  in  view  of  the  stability  of  these  nitrides, 
not  only  is  it  not  possible  to  eliminate  nitrogen 
from  steel  by  titanium  or  vanadium,  but  these 
metals  may  even  lead  to  an  increase  of  the  nitrogen 
content  in  steel,  especially  in  the  presence  of 
manganese  and  silicon.  The  duration  of  the 
operations  in  the  manufacture  of  titaniuni  and 
vanadium  steels  should  therefore  be  shortened  as 
much  as  possible.  The  authors  confirmed  these 
conclusions  by  experiment.  In  one  case  30  grms. 
of  Bessemer  steel  containing  N  00105,  Mn  0-93, 
and  Si  0-16%,  was  melted  with  0-3  grm.  of  ferro- 
vanadium.     The    product    contained    0-063 "„    N. 

— T.  St. 


Lead   sulphate ;     Decomposition    and   reduction    of 

.    W.  Mostowitsch.    Bull.  Amer.  Inst.  Min. 

Eng.,  Mav,  1916.     Met.  and  Chem.  Eng.,  1916, 
15,  46. 

The  decomposition  of  lead  sulphate  by  heat  alone 
commences  at  800°  C,  with  evolution  of  sulphur 
trioxide.  and  proceeds  slowly  up  to  950'  C.  but 
rapidly  above  this  temperature.  Fusion  takes  place 
between  950°  and  1000°  C.  but  only  after  partial 
decomposition  ;  and  no  volatihsation  of  lead  oxide 
occurs  until  the  temperature  exceeds  1000°  C. 
In  the  presence  of  silica  the  dis.sociation  tem- 
perature of  lead  siUphate  is  not  lowered,  but 
marked  decomposition  occurs  at  950°  C.  and 
increases  with  the  temperature.  The  decom- 
posing effect  of  silica  is  not  proportional  to  the 
amount  present  but  appeai-s  to  depend  on  the 
%'iscosity  of  the  lead  silicate  formed.  In  bi-  and 
tri-sUicate  mixtures  the  lead  sulphate  is  enveloped 
by  viscous  slag  which  retards  further  action  ; 
and  the  most  rapid  decomposition,  accompanied 
by  the  lowest  loss  of  lead  by  volatilisation,  occurs 
with  mixtures  containing  10 — 15  °o  SiO..  i.e., 
between  the  mono-  and  the  bi-silicate  proportions. 
The  reduction  of  lead  sulphate  by  carbon  monoxide 
commences  at  600°  C,  sulphur  dioxide  being 
liberated  and  the  salt  darkened  ;  at  630°  C. 
metallic  lead  becomes  visible,  the  phenomena 
indicating  the  occurrence  of  the  reactions,  PbSO^ 
-|-PbS=2Pb+2SO,.  and  3PbSOi+PbS=-4PbO 
-1-4S08.  The  reduction  of  lead  siUphate  by  carbon, 
accompanied  by  evolution  of  svUphur  dioxide, 
begins  at  550°  C,  proceeds  more  rapidly  at  630°  C, 
and  is  complete  (to  lead  sulphide  and  metaUic 
lead)  at  700°  C.  At  630°  C.  the  reducing  action  of 
carbon  on  lead  sulphate  is  only  about  half  that  of 
carbon  monoxide.  Considered  in  relation  to  blast- 
furnace practice,  the  results  are  regarded  as 
showing  that  the  elimination  of  sulphur  from  lead 
ore  is  largelv  the  result  of  reaction  between  lead 
sulphate  and  sidphide  in  the  upper  part  of  the 
furnace,  blast-roasted  ore  possessing  the  advan- 
tage that  most  of  its  sulphur  is  present  as  sulphate 
and  thus  readily  eliminated  as  sulphur  dioxide 
without  increasing  the  matte-fall. — W.  E.  F.  P. 
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Aluminium:      The    binari/    aUot/s    of .         H. 

St-hirmeistcr.    iStahl  u.  ftiseii.  iliUi.  35,  lUS,  873, 
and  y.XJ.     Kov.  Met..  UU5.  12,  Kst.,  4tU— 470. 

TfTE  author  has  studied  the  inthieuce  of  the  twenty 
most  unportant  teclinical  metals  on  the  pi-opertic* 
oi    aliumniimi.    paitieiilai'Iy    with    retraixi    to    the 
n'llin^    iiroiierties.     tensile    streniith.     elongation, 
and  haniness  of  the  resulting  alloys.       The  alloys 
with  a   density   below   3  are  specially  considered. 
Ziuc-atiimiiiiitm.  The  greatest  technical  improve- 
ment of  aluminium  is  prodiiced   hy  the  addition 
of    zinc,    and    amongst    low    density   alloys    those 
containing  Zn  12  to  14"o  are  the  inost  important 
technically.     These   alloys   give   ne.irly    the   same 
elongation    as    puiv    aluminimu.    with    a    tensile 
strength  of  20  kilos,  per  sq.  mm.     .Vlloys  with  Zn 
2.")  to  30 "o  «re  much  stronger,   hut  have  a  lower 
elongation,  and  are  too  heavy.     Zinc  alloys  do  not 
appear  to  be  suitable  for  making  castings.     Mag- 
insium-al>imiiii)ini.     Alloys  with   Mg  less  than  3 
and  over  10  "o  r>*sist  atmospheric  «ttAck  relatively 
well:    with  Mg  C"^  the  resistance  is  least  :    witli 
Mg  above  0  to  7  °o  i-olling  is  impossible  :   shrinkage 
is  least  pronounced  with  between  3  and  4'V  Mg  ; 
for   eastings   the   magnesium   shoiJd    be   between 
8  and  12''u,  the  alloys  riclier  in  magnesium  becom- 
ing  too    brittle.     Coppcr-oluminium    alloys    resist 
atmospheric   corr<ision   well,   this   being   the   most 
important    practical  advantage  of  adding   copper 
to  almninium  ;    they  can  be  rolled  hot  with  up  to 
12°u   C'u,   the   most   advantageous   percentage   of 
copper,  for  rolling  purposes,  being  between  3  and 
4  ;    for  castings,  rlAer  alloys  with  10  to  la%  Cxi 
are  preferable.    XickcI-aluminiunK    Manufacturing 
considerations  impose  a  limit  of  16  to   IS^o  Xi  ; 
alloys  with  up  to  11  to  12  °q  Ni  roll  easily  when  hot, 
those  with  about  4  "„  Xi  Iieing  generally" employed  ; 
alloys  with  Xi   10  to  12  "„  are  used  for  castings. 
Cobalt-ah»»i>uU7ti  alloys  olTer  no  advantages  over 
the  nickel  alloys.    Rolling  is  not  possible  with  over 
12°o  t'o.     Iron-aJuitiiitium  aUoys  have  no  technical 
importance,  liut  an  addition  of  2  to  3°^  Fe  has  no 
haraiful  effects  ;    it  is  even  advantageous  to  add 
vip  t'  >  4  "o  Fe  to  aluminiiun  for  castings.   Aiilimony- 
tiluminium.     The  addition  of  antimony  to  alum- 
inium does  not  confer  any  increased  strength,  and 
alloys  with  iiiore  than  (5  °o  Sb  offer  little  resistance 
to     atmospheric     con-osion.         SUicon-aluminiuni. 
The  addition  of  sUicon  is  favourable  as  the  spocijfic 
gravity  of  the  alloys  is  nearly  the  same  as  that  of 
f.ure     aluminium.         The     best  proportions     are   i 
o  to  7°q  Si  f"r  rolled  objects  and   10  to   12  "o  Si 
for   castings.     Alloys    with    under    8"o    Si    suffer  : 
less    corrosion    in    water   than    pure   almninium ;   ' 
annealing  renders  the  alloys  more  susceptible  to 
forrosion.       Cadmixtm-ahtminiiim   alloys   have   no   | 
technical    interest.       T'm-aluminhnn    alloys    resist   ' 
atmospheric  cf)rrosion  relatively  well.     They  can 
be  cold-rolletl   easily   but   crack  when   mlled   hot. 
The   elastic   properties  are   however   prejudicially 
affected  by  the  addition  of  tin.     LcfM-ahimiaiun't. 
It  is  not  possil)le  to  alloy  more  than  4"o  Pb  with 
aluminiimi,  and  whilst  such  additions  have  no  bad 
ettects,  they  do  not  confer  any  technical  advan- 
tages. Bii'mttth-ah(7ni))inm  alloys  have  no  technical 
value.     ChromiuDt-dhimbiinm.  Amongst  the  rai-er 
metals,  diromium  is  the  only  one  which  has  a  well- 
marked     favourable     influence.     The     maximum 
amount    of     chromium    attainable    in    alloys    in 
practice  is  5  to  6"o.    Rolling  can  be  carried  out  at 
.500' C.  with  up  to   4   to  .">%   Cr,   but  for  rolling 
purposes  not  more  than  1  "„  Cr  is  added,  and  up 
to  .i%  for  castings.      MiDii/anPse-aluniiiiiwH.     Up 
to  o  '\  -Mn  can  be  added,  and  the  alloys  roll  ea.sily. 
The  addition  of  manganese  confers  little  practical 
a<lvantage     as  regards  the  elastic  properties.     It 
can  be  added  nevertheless  to  the  extent  of  1  to  2  % 
for   rollwl    objects   and    3   to    .5%     for     castings. 
Tunyslen-tduminium.      Tungsten    is   more   soluble 
in  aluminium  than  are  chiomium  and  manganese, 


but  it  affects  the  propei-ties  of  ahuiunium  very 
little.  (The  tungsten  used  in  the  investigation  was 
however  in\pure.  especially  as  reganls  iih"si>lioiiis.) 
MolyMenu)ti-alitminium  alloys  have  no  i)articidar 
technical  inipiu'tance,  the  most  useful  cmitaining 
0.)  to  1  "o  .\Io.  Vdmiiiiutn-alutniiiiuiii  alli>vs  vt'\\ 
easily  at  500"  C.  The  addition  of  1  to  2"„  \"lias  a 
certain  utility,  and  castings  may  contain  3  to  4  '\,\'. 
Tiltiniiitit-ulumiiiiiim  alloys  are  easily  i)repared 
with  up  to  5"u  Ti,  and  are  easy  to  roll,' but  appear 
to  have  no  spe<-i»l  technicai  advantages.  The 
elastic  propei'ties  are  improved  sonieuhat  by  the 
titanium.  Zirroiiiinn-dlHDtinitnii  alloys  are  very 
similar  to  the  tit^tnium-aluminium  all.)ys.  Taiilal- 
ii»i-<ilii>iii>iium  allovs  have  no  technical  utility. 
(.See  also  this  J.,  1911.  (i02.)— T.  St. 

Gemuinitim  in  zi)ic  nuilerials  ;    Occurrence  of . 

G,  H,  Buchanan.    J.  Ind.  Eng.  Chem.,   UIKi.  8, 
58,5 — 58(i. 

In  a  rejiort  on  the  presence  of  gallium  in  residues 
from  the  distillation  of  spelter  (llillebrand  and 
.Sclumvr,  this  .1..  lOlti,  473  ;  .sec  also  Hrowniug 
and  Uhler,  this  .1..  lilltj,  511).  it  was  stated  that 
germanium  had  lieen  detected  spertroscopicitlly 
in  certain  American  zinc  ores.  A  by-product  from 
\A'isconsin  zinc  blende,  examined  b\'  tlie  axithor. 
was  found  to  contain  a  quintitx'  of  germaniiun 
equivalent  to  0-25  "„  OeOo.  The"  germanium  was 
recognised  and  isolated  liy  a  method  based  on  the- 
volatility  of  its  tetrarhloride  (li.pt.  8(i  ('.),  the 
insolubility  of  the  sulphide  in  sti-ongly  .arid 
solutions,  and  the  form.T.tion  of  an  insoluble 
double  fluoride  of  potassium  and  germa;>ium. — .X.S. 

Xcio  ttiethod  for  delermiiinlion   of  radioaclivily  in 
mtnerals.     Sabot.     See  VII. 


Patents. 

Iron  or  steel  ;  Method  of  j^olishing  and  preservinij 

from  rust.     A.  A.  van  der  Aleulen,  Hilver- 

sum.  Holland.   Eng.  Pat.  10.979,  Dec.  2,  1915. 

A  SOLUTION  prepared  by  leaving  lead  scrap, 
preferably  filings,  covered  with  cottonseed  oil  in  a 
closed  vessel  for  10  days,  is  used  for  polLshing  iron 
or  steel  and  preserving  it  from  rust.  The  residuid 
lead  may  be  used  again  after  exposure  to  the  air 
for  a  suitable  time. — A.  S. 

Iron-melting  furnaces  ;  Method  of  operating  reoer- 

beratory .     J.   .\.  Swindell,  Pittsburgh,  Pa.  I 

U.S.   Pat.    1.188.111,   June   20,    1910.     Date  of  i 
appl.,  June  8,  1915.  ; 

TfiE    furnace    is    operated   with    natural   draught  i 
until  the  iron  is  completely  melted,  and  "  forced 
draught  "    is   then   applied   upwards   through  the 
fuel    bed   to   finish   the   heat  ;     during  this  latter  , 
stage  steam   is   introducerl   beneath   the  grate  to  ; 
dimini.sh  the  formatioix  of  clinker. — A.  S. 

Coating  small  iron  articles  with  lead  or  lin  ;  Centri-  : 

f  age  for  use  in .     O.  Koch,  Duisburg.     Ger.  | 

Pat.  292,234,  June  9,  1914.  ! 

A  NU.MBEH  of  electro-magnets  are  arranged 
horizontally  in  a  closed  metal  vessel,  and  vertical, 
scoop-shaped  pole-piexes  arc  ari'anged,  side  by 
side,  in  a  circle,  with  tlieir  lower  ends  incUneil 
towards  the  axis  of  the  vessel  and  closed. hy  a 
metal  hemisphere.  The  apparatus  is  specially 
suitable  for  coating  small  hollow  articles,  whiih 
are  held  by  tlieir  bases  against  the  metal  vessel  by 
means  of  magnetic  force,  and  the  whole  imincrBed 
in  the  coating  bath.  The  vessel  is  set  in  rotation 
by  means  of  a  motor,  and  then  slowly  withdrawn 
from  the  bath,  whereupon  superfluous  coating 
metal  is  removeil  by  centriXugaJ  force. — A.  8. 
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Ores;  Concmtrtilion  of - 


.A.  C.  Ilowani,  and 
Mimu'als  Sf])avatioii,  Ltd.,  Lomlon.  Kiig.  Pat. 
5454,  Apr.  10.  1915. 
In  an  ajiitatioii-froth  process,  applioalilo  more 
particularly  to  sulphide  copper  ore.s,  a  small 
quantity  of  a  concentrated  solution  of  ammonia, 
caustic  soda,  sodium  silicate,  or  soda  ash  is  added 
to  the  circulatiuf;  liquid  immediately  liefore  the 
frothing  operation. — \V.  E.  F.  1'. 

Sulphide  ores  :  Separation  of  enured .    Jlinerals 

.Separation,  Ltd..  London,  Assi^rnees  of  .Vnial- 
caniated  Zinc  (De  Bavav's).  Ltd.,  Melltourne, 
Australia.  Eiiij.  Pat.  10,478,  Julv  19,  1915. 
Un.ler  Int.  Conv.,  July  28,  1014. 

Prefeisextiai-  flotation  of  (he  t;alena  in  mixed 
lead-zinc  sulphide  ori's  may  be  effected  liy  adding 
bleachini;  powiliM'.  with  or  without  a  small  quantity 
of  a  frothing  agent  such  as  eucalyptus  oil.  to  the 
circuit  water.  In  many  cases  it  is  advantageous 
to  add  also  an  alkali  persulphate  or  an  alum,  or 
one  or  more  of  tlie  salts  mentioned  in  Eng.  Pat. 
11,939  of  19i:5  (this  J..   1914.  098)  to  the  water. 

—A.  S. 

l-1/o/(T?s. ]  Appar<itus  for  ilelerminlnij  the  hard)irss 
of  a  bodif.  Vickei-s,  Ltd.,  Westminster,  and  R.  Ji. 
Smith.Erith.Kent.    Eng.Pat.ll.936.Aug.lS.1915. 

The  method  consists  in  causing  a  hard  steel  ball, 
by  a  single  blow  of  a  hammer,  to  make  impressions 
simultaneously  on  a  bar  of  standard  hardness  and 
on  the  surface  to  lie  tested.  The  standard  bar  is 
held  in  a  holder  which  also  constitutes  tlie  anvil 
to  be  struck,  the  ball  being  held  below  and  con- 
tiguous to  the  bar.  and  protruding  to  some  extent 
from  the  holder.  A  resilient  member  having  an 
aperture  therein  niay  be  interposed  lietween  the 
ball  and  the  bar  so  as  normally  to  keep  the  ball 
out  of  contact  with  the  bar,  and  provide  sufficient 
friction  to  retain  the  holder  in  any  position  to 
which  it  is  moved  along  the  bar. — T.  St. 

Anodes  for  clcciroplaiintj.     G.  Jones,  Birmingham. 
Eng.  Pat.  17,328,  Dec.  10,  1915. 

NiCKEi.  or  cobalt  anodes  are  made  in  the  form 
of  balls  or  pellets  of  pure  metal,  contained  in  a 
celluloid  case  perfor;ited  on  opposite  sides,  so  that 
circulation  of  the  electrolyte  may  readily  take 
place  through  the  anode.  The  balls  rest  upon, 
and  make  connection  with,  current  leads  of  the 
same  metal  .it  or  near  the  bottom  of  the  case,  or 
each  compartment  of  the  case. — B.  N. 

Precious  metals  ;  Apparatus  for  the  recovery  of 

from  metalliferous  earths.  P.  N.  Ramsev,  New 
York.  U.S.  Pat.  1.187.927,  June  20,"  1916. 
Date  of  appl.,  Oct.  16,  1897. 

The  material  is  delivered  by  a  central  feeding 
spiral  to  a  separator  having  inner  and  outer  screens. 
Perforated  feeding  spirals,  provided  with  sluice- 
ways through  the  spii-als.  are  arranged  between 
the  central  spu'al  and  inner  screen,  and  between 
the  screens,  and  means  are  pro\ided  for  removing 
from  the  separator  the  "  metal-carrying  gravity 
portion  "  of  the  coai-se  material  separately  from 
the  rest  of  the  coarse  material.  A  second  washer 
and  separator  act  on  the  finer  valualile  material 
to  divide  it  into  fine  and  less-fine  portions,  the  fine 
material  lieing  then  treated  directly  in  an  amal- 
gamator. The  coai-se  and  the  less-fine  materials 
are  treated  \\ith  mercury  in  separate  receptacles, 
which  are  given  suitable  movements  to  allow  of 
the  separation  of  the  metal  from  the  waste  material 
by  gravity  and  mercury. — T.  St. 

Soldering  flu-x.     F.  E.  J.  Litot,  Wilkinsburg,  Pa. 
U.S.  Pat.    1.1.S8.1S8.   June  20,    1916.     Date  of 
'     appl..  Mar.  22.  1915. 

A  MIXTURE  of  zinc  chloride,  1,  and  animal  fat, 
J  parts. — W.  E.  F.  P. 


Smelter-fumes ;     Recovering     noxious     and     other 

materials  from .     V.  Barrett,  Assignor  to  G. 

Morrow.    Salt     Lake    Oitv.     Utah.     U.S.    Pat. 
1, 188.237,  June  20, 1916. Dateofappl.,  Jan.  15,1915. 

The  smelter-fume  is  caused  to  pass  through  a 
solution  of  an  alkali-  or  alkaline-earth  bisulphide, 
to  convert  the  sulphur  dioxide  int«  a  soluble  .salt 
(thiosulphate)  and  the  metallic  constituents  into 
insoluble  sulphides.  The  latter  are  separated 
from  till-  liquid  during  the  progress  of  the  treat- 
ment, the  solution  being  employed  in  a  closed 
circuit.— W.  B.  F.  P. 

Magnetic   metals  ;    Method   of  and   apparatus  for 

qiviiui  heat  treatment  to .     B.  B.  Fehr.  State 

CoUege.    I'a.     U.S.    Pat.    1,188,430.    June    27. 
1916.     Date  of  appl.,  Sep.  28.  1914. 

Steel  to  be  heat-treated  is  made  to  form  part  of 
a  magnetic  circuit,  the  rest  of  which  is  external  to 
the  source  of  heat.  The  latter  portion  is  pro- 
vided with  a  magnetising  coil  in  which  the  current 
can  be  varied.  A  coil  inductively  related  to  the 
magnetic  circuit  remote  from  the  source  of  heat 
controls  a  dead-beat  indicator  whereby  repeated 
and  instantaneous  indications  of  the  magnetic 
condition  of  the  steel  can  be  obtained.  By  this 
means  it  is  at  once  known  when  the  steel  has 
passed  through  the  decalescent  point,  and  it  may 
then  be  quenched,  annealed,  or  tempered. — T.  St. 

Ores  ;  Apparatus  for  treating .     C.  W.  Singer, 


Linden,  Wis.,  Assignor  to  Campbell  Magnetic 
Separating  Co.  U.S.  Pats.  (.\)  1.188.566  and 
(B)  1,188.567,  June  27,  1916.  Dates  of  appl., 
Dec.  3.  1914,  and  June  23,  1915. 

(a)  a  rot.\ry  furnace  constructed  of  metal  has 
a  number  of  sockets  secured  to  it,  and  T-irons,  to 
which  notched  guides  and  wedges  are  fixed,  are 
held  loosely  in  the  sockets.  The  position  of  the 
wedges  relative  to  the  guides  can  be  adjusted. 
A  track  ring,  encu'cling  the  furnace,  rests  on  the 
wedges  and  is  loosely  retained  by  the  notches  in 
the  guides,  so  that  the  ring  and  the  furnace  are 
free  to  rotate  independently  of  each  other.  (B)  A 
rotary  roasting  furnace  for  treating  ores  pre- 
paratory to  magnetic  separation,  consists  of  an 
unlined  metallic  shell  formed  of  frusto-conical 
sections  secured  together.  A  "  blast  of  heat  "  is 
projected  into  the  furnace,  which  has  an  air  inlet 
at  one  end,  and  an  air  outlet  at  the  other  end  of 
less  cross-sectional  area  than  the  feed  end  of  the 
furnace,  so  that  the  draught  is  confined  to  a  space 
not  extending  to  the  inner  wall  of  the  furnace. 
An  ore  feed  pipe  extends  through,  and  delivers 
below  the  lowest  point  of  the  periphery  of,  the 
air  outlet,  and  the  inner  wall  of  the  fiirnace  is 
provided  with  ijrojections  of  such  size  that  they 
agitate  the  ore  without  forcing  it  into  the  line 
of  draught  through  the  furnace.- — ^A.  S. 

Metals    [manganese,  zinc,    etc.'] ;    Process   for    the- 

recovery  of from  ores  and  the   like.     C.   S. 

Vadner.  Butte.  Mont.  U.S.  Pat.  1.188,705, 
June  27,  1916.  Date  of  appl.,  Feb.  14,  1916. 
To  recover  manganese  and  other  metals  from 
naturally  oxidised  or  sufficiently  roasted  sulphide 
ore.  the  latter — in  the  form  of  finely-ground  pulp — 
is  sprayed  into  furnace  gases  containing  sulphur 
dioxide.  Tlie  resulting  solution  is  oxidised,  treated 
in  the  cold  with  finely-divided  calcium  carbonate 
to  precipitate  iron,  etc.,  then  heated  with  fresh 
calcium  carbonate  to  precipitate  zinc,  and  finally 
heated  \vith  lime  and  blown  with  air  to  pre- 
cipitate manganese  as  peroxide. — W.  E.  F.  P. 


Furnafe ;      Open-hearth 


B. 


P.      Wheeler, 


Duluth,   Minn.,   Assignor  to   T.   S.   Blau-,   jun., 
Chicago,    111.     U.S.    Pat.    1,188,867,    June    27, 
1916.     Date  of  appl.,  Feb.  21,  1916. 
An  auxiliary  chamber  for  melting  the  "'  finals  " 
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adjoins  the  tap-hole  of  the  main  combustion 
chamluT  of  tlio  furimoo  and  is  open  to  an<i  heated 
bv  the  latter.  The  tap-holes  of  both  chambers 
are  adjacent.— W.  E.  F.  1'. 


Metal  baths  :  Flux  for  coaliny 


3.  II.  Maddv, 


New   York,   and   B.   H.   Schubert,   Weehawken, 

N  J       -VssicDOrs    to    The    Lohmann    Co.,    New 

York.     U.S.     I'at.     1.189.373,     July     -1,     1916. 

Date  of  appl.,  Feb.  2,  1915  ;  renew  ed.  Dec.  2,1915. 

\.    soLl'TiON    of    zinc    chloride    saturated    with 

amnionium  cldoride  is  applied  to  the  surface  of  a 

molten  metal  such  as  lead.  zinc,  or  tin.  in  amount 

insurticicnt  to  cover  the  surface,  and  ammonium 

chloride    a<lded    until    the    mixture    covers    the 

surface.     Ferrous  articles  to  l)e  coated  with  the 

molten   metal   are   first   immersed   in   a  liquor  of 

cleansing  acid   mixed    with   a   mercury   salt,   and 

then    passed    throusih    the    meltetl    flux    into    the 

molten  metal. — T.  St. 

Electrolytic  cell  and  the  process  of  elect roly si luj  metal 
[nwytH'sium].  V.  Dant.sizen.  Scotia.  N.Y., 
Assittnor  to  Cieneral  Ele<tric  Co.  I  .S.  Pat. 
l.l(t0.122.July4.191'!.  Date  of  appl., Mar.20,1915. 

Metallic  magnesium  is  isolated  from  fused 
magnesium  salts,  by  employing  an  inert  anode, 
and  a  cathode  of  iron,  the  .surface  of  which  is 
alloved  with  zinc  The  cathode  is  not  fused 
during  the  electrolysis,  but  the  zinc  is  wetted  by 
the  liberated  magnesium  and  slowly  alloys  with 
it.— B.  N. 

Values  [copper,  silver,  gold]  ;  Process  of  recovering 

from    ores.     H.    Hirsching,    Oakland,    Cal. 

L'S  Pat.  1.190,.549.  July  11,  1910.  Date  of 
appi.,  Nov.  28.  1913. 
Rov>;ted  or  unroasted  ore  is  treated  with  aqueous 
ammonia  to  dissolve  copper  and  silver,  and 
ammonia  is  then  expelled  from  the  solution  so  as 
to  precipitate  oxides  of  these  metals.  After 
settling  and  decanting,  the  precipitate  is  dissolved 
in  sulphuric  acid,  and  the  copper  deposited 
electrolytically.  The  ore  residue  is  treated  for 
the  recovery  of  gold. — A.  S. 

Silico-snietiel  ;  Process  of  making .  H.  Schagrin, 

South  Bethlehem,  Pa.  U.S.  Pat.  1,190.678, 
July  11,  1916.  Date  of  appl.,  Aug.  3,  1914. 
W.\.STE  clinker  containing  oxides  of  zinc,  alumin- 
ium, iron,  manganese,  and  silicon,  is  mixed  with 
carbon,  and  heated  in  a  reducing  atmosphere  to  a 
temperature  suflUient  to  volatilise  the  zinc  and 
protluce  an  alloy  of  iron,  manganese,  silicon,  and 
aluminium. — A.  S. 

Ferronwnganese  alloys  ;  Process  of  producing . 

H    Schagrin.  South  Bethlehem,  Pa.     U.S.  Pat. 
1,190.679.  Julyll.1916.Date  of  appl., Oct.25,1915. 

A  CHARGE  conUining  oxides  of  iron,  manganese, 
zinc,  and  silicon,  together  with  limestone  and 
carbon,  is  fed  bv  gravity  to  the  fusion  zone  of  a 
furnace,  and  heated  in  a  n^ducing  atmosphere  to 

1300'- 1.5.">0'"  C.     The  volatilised  zinc  is  recovered, 

whilst  anv  volatilised  manganese  is  condensed  on 
the  cooler  portion  of  the  charge  and  returns  to  the 
fusion  zone,  where  a  ferromanganese  alloy  con- 
taining silicon  is  produced. — A.  S. 

Flue  dust  and  other  metal  fines  ;  Process  for  reducing 

.     S.  L.  Boggs,  Pittsburgh,  Pa.     I'.S.  Pat. 

1,190,7 12,July  11,1916.  Date  of  appl., Apr.9, 1914. 
Bl.'^st-fl'RN.^ce  flue-dust  or  other  metal  fines  is 
mixed  with  the  molten  metal  flowing  from  the 
blaat-furnace,  the  mixture  is  poured  into  a  re- 
ceptacle, a  layer  of  coke  breeze  is  applied  to  the 
surface,  anri  the  flue  dust  is  reduced  by  a  blast  of 
gas  from  the  blast-furnace  directed  on  to  the 
surface  of  the  mixture. — A.  S. 


Samples  of  flotring  pulp,  slimes,  ores  or  Ihe  like  ; 
Apparatus  for  taking — — .  A.  Davies,  Ixindon. 
Eiig.  Pat.  100,870,  Mar.  13,  1916.  (.\ppl.  No. 
3746  of  1916.) 

Steel;    Making .     E.   Humbert.   Chicago,    111. 

U.S.  Pat.  1.187,623,  June  20,  1916.  Date  of 
appl.,  Jan.  29.  1913. 

See  Fr.  Pat    461.4,")0  of  1913  ;  this  J.,  1914,  204. 

Concentrating    ores;    Apparatus   for .     G.    E. 

Ohrn.  Stockholm,  .\ssignor  to  .Minerals  Separa- 
tion, Ltd..  London.  I'.S.  Pat.  1.187.772,  June 
20.  1916.     Date  of  appl.,  Oct.  4,  1913. 

See  Eng.  Pat.  22,346  of  1913  ;  this  J..  1914,  1160. 

Metalliferous  materials  ;  Process  of  treating  — — for 
roasting,  reducing,  sintering,  and  like  processes. 
F.  C.  W.  Tinun.  Hamburg,  Gcrmanv.  U.S. 
Pat.  1.189.313.  Julv  4,  1916.  Date  of  appl., 
Oct.  30.  1913.  ■ 

See  Fr.  Pat.  465,951  of  1913  ;  this  J.,  1914,  599. 


XL— ELECTRO-CHEMISTRY. 

Electro-chemical  industries.  Report  is.sued  by  the 
Development  of  Resources  Committee  of  the 
.South  African  Institute  of  Electrical  Engineers, 
Jan.,  1916. 

The  report  deals  with  the  possibility  of  manu- 
facturing in  .South  Africa  articles  of  commercial 
value  at  present  imported,  especially  those  obtain- 
able at  the  high  temperature  of  the  electric 
furnai-e.  and  which  are  necessary  for  agriculture 
and  mining.  For  tlie  production  of  calcium 
carbide,  limestone  occurs  m  very  lai-ge  quantities 
in  many  districts,  while  coal  is  obtainable  as 
Natal  anthracite  containing  about  75  °o  of  carbon 
or  as  cheaper  varieties  containing  about  60  "^  of 
carbon.  The  estimated  factory  co.st  for  local 
production  of  calcium  carbide  is  £35.850  for  an 
output  of  2600  tons,  the  value  of  that  quantity 
imported  in  1913  being  £e0.000.  The  total  cost 
t>f  the  plant  for  producing  that  amount  per 
annum,  including  £7500  for  working  capital,  is 
given  as  £27.500.  Calcium  cyanamide.  obtain- 
al)le  by  passing  nitrogen  over  red-hot  calcium 
carbide,  cost  £13  per  slioit  ton  at  South  .\frican 
poits  prior  to  the  war,  while  the  estimated  factory 
cost  of  local  production  is  £9  per  short  ton.  The 
cost  of  a  plant  to  produce  4000  tons  of  commercial 
calcium  cyanamide  is  given  as  £13.000.  including 
working  capital  for  three  months.  The  report 
also  deals  with  the  production  of  sodium  cyanide 
by  the  fusion  of  calcimn  cyanamide  with  carbon 
and  salt,  and  the  .subsequent  treatment  with 
sulphuric  acid,  the  liberated  hydrocyanic  acid 
)>eing  pas.sed  into  caustic  soda,  and  figures  ai-e 
given  for  the  cost  of  materials.  Other  derivatives 
of  calcium  cyanamide  are  mentioned,  such  as 
ammonia,  obtained  l)y  the  action  of  superheated 
steam,  which  can  be  oxidised  to  nitric  acid  by  the 
Ostwald  process  :  and  also  dicyandiamide  obtained 
by  leaching  calcium  cyanamide  with  hot  water 
and  precipitating  lime  with  carbon  dioxide.  The 
cost  of  electricity  for  the  above  figures  is  given 
as  0-35  penny  per  unit  with  a  modern  steam 
generating  plant,  assuming  a  capacity  of  alxiut 
5000  kilowatts  and  a  load  factor  of  83%,  which 
compares  favourably  with  the  costs  of  some 
English  stations  given.  With  a  water  power 
station  the  total  cost  should  be  under  0-2  penny 
per  unit.  With  still  cheaper  electrical  energy 
methods  of  fixing  atmospheric  nitrogen  would 
become  practicable,  and  iron  and  st«el  manu- 
facture by  the  electric  furnace  oilers  a  wide 
field.— W.  O.  C. 
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Quart:   rantutn   tubes  ;   Absorption   of  gas  by . 

R.  S.  Willows  and  H.  T.  George.  Proc.  I'hvsical 
Soc.  London.  Iftlti,  28,  124— i:il.  J.  Chem. 
Soc,  191t).   110,  ii.,  3(i5— 3(i6. 

A  NEW  qxiartz  tutie,  thi-ough  which  an  electrodeless 
discharge  i.s  passed,  does  not  absorb  air.  If  the 
tube  is  previously  filled  with  hydrogen,  which  is 
absorbed  by  the  i|iiartz  when  the  discharge  passes. 
it  is  found  to  have  acquired  the  power  of  absorbing 
air  under  the  influence  of  the  current.  If  dis- 
charges in  hydrogen  are  alternated  witli  those  in 
air,  tne  bulb  can  be  made  to  absorb  lai^e  quantities 
of  either  gas,  and  the  activity  towaixis  botli  air 
and  hydrogen  gradually  increases.  In  explanation 
of  the  observatiions.  it  is  suggested  that  oxidation 
products  are  formed  when  the  discharge  is  passed 
thiough  air,  and  that  these  products  are  reduced 
by  hydrogen.  In  support  of  the  theory,  it  has 
been  found  that  the  readiness  with  which  liydrogen 
is  absorl)ed  dinunishes  when  the  quartz  tube  is 
subjected  to  the  action  of  reducing  agents  after 
the  air  treatment. 

Colloidal  carbon  and  the  decomposition  of  organic 
liquids  by  the  electric  arc.     Tarczynski.    See  VII. 

P.^TEXTS. 

Battery  cell  of  the  mercuric  oxide  type  ;  Galvanic . 

J.  N.  Bronsted.  and  Hellesens  Enke  and  V. 
Lud\igsen.  Copenhagen.  Denmark.  Eng.  Pat. 
9t>84.  July  2,   1915. 

The  cell  is  of  the  type  in  which  a  zinc  anode,  an 
alkali  electixjlyte,  and  a  depolariser  of  mercuric 
oxide  and  graphite  are  emplo\ed.  The  electrolyte 
is  composed  of  a  highly  concentrated  alkali 
solution,  conta.ining  at  least  six  or  sever,  or  even 
as  much  as  ten,  equivalents  of  alkali  hydroxide, 
preferably  potassium  hydroxide,  per  litre.— B.  X. 

Electrode  for  storage  bafteriei.  C.  C.  Carpenter, 
Buttalo,  X,Y..  Assignor  to  U..S.  Light  and  Heat 
Corporation.  Niagara  Falls.  N.Y.  U.S.  Pat. 
1,190.982,  July  11,1916.  Date  of  appl..Feb.3,1909 

The  central  core  of  the  batten.'  plate  is  composed 
of  an  alloy  of  lead  and  antimony,  and  paraUel  ribs 
i  are  formed  on  the  opposite  faces  of  the  core.  The 
ribs  are  of  pure  lead,  which  may  be  electro- 
ihemicaUy  formed,  and  are  united  integrally  with 
the  core,  the  bases  of  the  ribs  being  thickened  to 
reinforce  them  at  their  junction  with  the  core. 
The  superficial  area  of  the  plate  is  thus  increased, 
and  pockets  are  formed  between  the  ribs  for 
retaining  the  active  material. — B.  X.  i 

Electrolytic  apparatus.     W.  E.  Greenawalt,  Denver, 
Colo.     r..S.    Pat,     1,187.903.    June    20.     1916.   ' 
Date  of  appl.,  June  30,  1913. 

A  HORIZONTAL  diaphragm  is  interposed   between   ; 
stationary   horizontal    electrodes,    the    diaphragm 
being  given  a  differential  oscillating  motion,  soas 
to    laciUtate    the    removal    of    the    nou-adherent   i 
electrode  material  from  the  electrolyser. — B,  N.         ' 

Electron  discharge    apparalxis  (X-ray)  and  method  . 
of  operating  the  same.     The  British   Tliomson- 
Houston    Co..    Ltd.,    London.     From    General 
Electric  Co..  Schenectadv,  N.Y,,  U,S.A.     Eng. 
Pat.  9690.  July  2,  1915." 

jJ-HE  X-ray  tube  is  operated  by  a  current  varving 
|periodically,  an  electrostatic  field  being  applied 
.about  the  cathode,  and  the  field  changed  in 
jsynchronism  with  the  voltage  variations.  A  con- 
luctive  member,  surrounding  the  cathode,  is  thus 
~harged  in  a  relatively  negative  or  positive  sense 
"iT^'  **ie  portions  of  each  current  half -wave,  when 
the  voltage  is  near  the  minimum  and  maximum 
ifalues  respectively.     The  discharge  over  a  portion 


of  each  period  is  suppressed  and  over  another 
period  promoted,  tiius  increa.sing  the  production 
of  "  hard  "  rays  of  high  penetrating  power. — B.  N. 


■  used  in 


Carbon  electrodes  ;  Connecting  together- 

electrochemical  and  electromelallurgical  processesi 
R.  Iladdan.  London.  From  Soc.  Fran<;.  des 
Electrodes,  I^vons,  France.  Eng.  Pat.  18,222, 
Dec.  31,  191.5." 

A  SCHKW-THT5EADED  conical  projection,  the  edges 
of  whidi  have  acute  angles,  is  formed  on  the  end 
of  one  electrode,  and  the  extremity  of  the  other 
electrode  is  provided  with  a  similarly  screy- 
threaded  conical  recess. — ^B.  X. 

Hit/h  temperatures  ;   Method  of  and  ajyparatus  for 

producing .      [Electric     resistance     material.] 

E.  F.  Xorthrup,  Princetonborough.  N.J.  U.S. 
Pat.  l,189.72.'j.  Julv  4,  1916.  Date  of  appl., 
Oct.  8,  1915. 

An  integral  tubular  graphite  resistor  is  provided 
with  a  slot  extending  throughout  its  length,  and 
a  number  of  neighbouring  slots  extending  from 
opposite  ends,  thus  forming  the  resistor  material 
into  a  current  path  extending  longitudiually  back- 
wards and  forwards.  Current  connections  are 
arranged  on  opposite  sides  of  and  adjacent  to  the 
fii-st-named  slot. — B.  N. 


Furnace  ;  Electric  ■ 


.  M.  M.  Kohn,  New  York. 
U.S.  Pat.  1.187.630,  June  20.  1916.  Date  of 
appl..  May  5,  1914. 

The  furnace  Ls  provided  with  an  outer  casing, 
surrounding  an  inner  chamber  composed  of  a 
numlier  of  blocks  of  diatomaeeous  material 
arranged  in  staggered  relationship.  The  blocks 
are  provided  with  recesses  for  receiving  ribs  on 
the  outer  surfaces  of  removable  supports  for  the 
heating  units.  The  heating  units  are  in  the  form 
of  reversible  blocks  of  refractory  material ;  they 
are  removable  independently  and  fit  in  longi- 
tudinal recesses  on  the  inner  surface  of  the  supports. 
A  heating  medium  is  associated  with  each  of  the 
heating  unit  supports,  and  means  are  provided 
for  supph-ing  a  gas  from  the  walls  to  the  interior 
of  the  chamber. — B.  N. 


Furnace  ;  Electric  ■ 


J.  W.  Brown,  Lakewood, 


Ohio,  Assignor  to  National  Carbon  Co.,  Cleve- 
land, Ohio.  U.S.  Pat.  1.190,856,  Julv  11,  1916. 
Date  of  appl.,  Aug.  12,  1912. 

The  furnace  is  composed  of  a  number  of  units, 
adapted  to  contain  charges  to  be  heated,  and 
contained  in  a  supporting  frame.  The  frame  may 
be  moved  by  a  conveyor,  so  that  different  units 
on  the  support  may  be  successively  placed  between 
the  electrodes  used  for  heating  the  charges. — B.  N. 

Insulating  composition  and  process  of  producing  it. 
Plastic  composition  and  process  of  making  it. 
H.  C.  Tazewell,  Wilmington,  Del.  U.S.  Pats. 
(A)  1,190,814  and  (b)  1,190,815,  July  11,  1916. 
Date  of  appl.,  Feb.  1,  1915. 

(a)  Shell.\c  and  rosin  are  incorporated  with 
heated  creosote  oU,  and  alum  is  dissolved  in  the 
heated  homogeneous  mass.  Suitable  proportions 
are  used  to  form  a  composition  easily  melted,  non- 
inflammable  when  melted,  and  sufficiently  liquid 
to  flow  and  set  hard  without  appreciable  shrinkage. 

(b)  a  filling  material  is  added  to  heated  creosote 
oil  to  form  a  stiff  pasty  mass,  and  shellac  is  in- 
corporated with  it.  Aliim  is  added  to  lessen  the 
liability  to  ignition,  magnesium  carbonate  to 
lighten  the  mass,  and  hydrated  lime  to  make  it  set 
more  effectively  when  moulded.  Articles  may  be 
produced  from  it  as  insulators  of  heat  and  electri- 
city.—B.  N. 
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Elevlrii-  furnace.  P.  Evermann.  Witkowitz, 
Austria-llvincarv .  I'.S.  Pat.  l,lSt1,3oti,  Jvily  4, 
I'JUi.      Pate  of  appl..  Pec.  5.  UUJ. 

See  Eng.  Pat.  9381  of  I0I3  :  tliU  J..   1!<U.   145. 

Xn.— FATS;    OILS;     WAXES. 

CoUon  seed  in  storage  ;  Biochemieal  elwnaes  in  ■ 


J.   B.   Rather.     J.    liul.    Eng.   Clieiu..    1910.    8, 

004 — 601. 

A  5000  ll>.  lot  of  cottonseed,  liarvested  dry.  was 
storetl  in  a  pile  12  ft.  hy  12  ft.  by  t>  ft.  for  77  days, 
and  samples  were  analysed  at  intervals  and  the 
temperatvuv  in  different  parts  of  the  pile  oVxerved. 
The  moisture  couteut  lUxjpped  from  13-77  to 
Ul-a-P^p.  and  hejiting  took,  place,  the  maximum 
temperature  attained  beint:  109'  F.  (43'  (.'.).  The 
most  notable  changes  durintc  the  storage  period 
were  increases  in  the  free  fatty  acids  and  total 
aciditv.  Experiments  were  also  made  with  small 
samples  of  heated  cottonseed  stored  in  air-tight 
bottles.  It  is  concluded  that  even  a  short  period 
of  heating  causes  the  hydrolysis  of  10  °o  of  the  fat 
of  cottonseed,  whilst  a  long  period  of  heating  or 
the  storage  of  heated, seed  may  lead  to  the  hydro- 
Ivsis  of  70  "o  of  the  tat  and  33°,,  of  the  protein, 
and  increase  of  the  total  aciility  to  seven  times 
the  original  value  ;  such  cottonseed  is  practically 
worthless  except  as  a  source  of  soap  stock  and 
fertiliser.  Increase  in  the  acidity  and  free  fatty 
acids  of  stored  cottonseed  is  due  to  the  heating 
and  not  to  ageing,  for  such  increases  are  not 
observed  iu  samples  taken  from  unlieated  parts 
of  the  pile. — A.  S. 

Fuiicid  iats  ;    Xeir  method  for  the  analysis  of . 

O.  Issoglio.  Atti.  K.  Accad.  Sci.  Turino.  1916, 
51,  582 — tiO.5.  J.  Chem.  Soc..  I'JlO,  110,  ii., 
401—402. 
The  number  of  mgrms.  of  oxygen  necessary  to 
iixidise  the  organic  compounds  removed  by  the 
distillation  of  100  grms.  of  a  fat  iu  a  current 
cif  steam  is  termed  the  "  oxidisability  number." 
Between  20  and  25  grms.  of  the  fat.  exactly 
weighed,  and  alwut  100  c.c.  of  water  are  intro- 
duce<i  into  a  long-necked  di.stilling  flask  and 
distilled  in  a  current  of  steam.  100  c.c.  of  distillate 
(■einp  collected  in  ten  minut*-s.  Teu  c.c.  of  the 
mixed  di.stillate.  oO  c.c.  of  distilled  water.  10  c.c. 
<•!  20  °o  sulphuric  acid,  and  50  c.c.  of  .V/100- 
)iota.ssium  permanganate  solution  are  then  heated 
to  boiling  and  kept  l>oiling  for  five  minutes  in  a 
flask  fitted  with  a  ground-in  condenser.  After  the 
flask  has  cooled  .somewhat.  50  c.c.  of  .V/100- 
"Xaiic  acid  is  introduced,  and  the  i-ontenfs  then 
titrated  with  .Y/100-permanganate.  If  A'  c.c. 
i.f  the  latter  are  used,  and  the  volume  required 
fi.r  a  l)lank  test  in  which  tlie  fat  is  replaced  by 
10  c.c.  of  distilled  water  is  x.  the  oxidisalnlity 
number  will  be  given  by  the  expression  80(  A' — x)  /P, 
J'  being  the  weight  of  fat  taken.  For  normal, 
fresh  fats  used  as  foods,  the  oxidisaliility  munber 
varies  from  3  U>  10,  rancid  fats  giving  higher 
values;  a  number  excee<ling  15  justifies  the 
statement  that  the  fat  has   undergone   alteration. 


Croton  oil ;     Jdcnlification   of  ■ 


Comte. 


Pharm.  Chim..  1910,  14,  38—39. 
When  croton  oil  (from  Croton  tit/linm)  or  a 
mixture  of  oils  containing  croton  oil  is  shaken 
with  twice  its  volume  of  absolute  alcohol,  the  clear 
alcoholic  .solution  poured  on  to  a  liighly  con- 
centrated srdution  ot  sodium  or  potar-sium 
hydroxide  in  a  test-tube,  and  the  mixture  warmed 
for  30  seconds  in  a  boiling  water  l)ath  anil  allowed 
to  stand,  an  intense  reddish-brown  or  reddish- 
violet  ring  forms  at  the  jvmction  of  the  two  Uquids. 
This  reaction  is  characteristic  of  croton  oil. — T.  C. 


Patents. 

Catalytic    agent    [for    treating   oils   and  fats]   nnif 
proee.<is  of  making  same.     .T.  Osw.ald  and  W.  11. 
Doerim;,    Assiirnors    to    Fcls    and    Co..     Phila- 
delphia. Pa.    U.S.  Pat.  1,187.775.  Jxme  2(t,  lOltS. 
Date  of  appl.,  June  10,  1910. 
A  FINELY  divided  catalytic  metal,  recently  redvu-ed 
by  means  of  hydrogen,  is  incorporated  with  just 
siiflicient   SJiturated   fat   or  the  like  to  protect  it 
from  the  action  of  the  air  during  storage  or  use. 

— C.  A.  M. 

Oil  from  icholc  blubber  :    Process  for  crlracting . 

K.  T.  Fossheim.  t'hristiania,  Norway.   U.S.  Pat. 
1.18S.922.June27,1910.  Date  of  appl.,Oct.4,1915. 

Oil.  free  from  blood  is  obtained  by  heating  the 
blubber  liy  means  of  steam  or  dry  heat,  or  both, 
sutliciently  to  coagulate  the  blood,  prior  to 
expressing  the  oil. — C.  A.  >I. 

Waste  tcater  front  oil  factories  ;    Treatment  of 

D.  A.  Hansen,  Christiania.  Eng.  Pat.  17.915, 
Dec.  22,  1915.  Pnder  Int.  Conv.,  Jan.  7,  1915. 
Waste  waters  from  whale  oil  factories,  etc.,  are 
treate<l  with  a  coagulating  agent,  such  as  ferric 
chloride,  and  the  resulting  gelatinised  mass 
evaporated  to  dryness.  The  dry  nitrogenous 
residue  may  be  used  in  the  manufacture  of  feeding 
stuffs  or  manures. — C.  A.  M. 


Xra.— PAINTS  ;      PIGMENTS  ;       VARNISHES ; 
RESINS. 

Patents. 

Orange  mineral  and  method  of  manufacturing  aamc. 

J.  A.  Schaefifer.  Assignor  to  Picher  Lead  Co.. 

.Toplin.  ilo.     U.S.  Pat.  1,187,933,  June  20,  1916. 

Date  of  appl.,  Sept.  24,  1915. 
Or  ANCJE  mineral  of  a  greater  degree  ot  fineness  than 
tliat  obtained  from  corroded  white  lead,  is  pre- 
pared by  volatilising  litharge,  collecting  the 
condensed  fume,  and  calcining  tlie  finely  divided 
product  in  an  oxidising  atmosphere  at  about 
850°  F.  (455''  C.).— J.  F.  B. 

Light-transforminq  compositions  [varnishes].    P.  C. 

Hewitt.    Ringwood    .Manor.    N.J..    Assignor   to 

Cooper-Hewitt     Electric     Co..     Uol.oken,     N.J. 

T^.S.     Pats.     (A)   1.188,655,     (B)   1,188,775,     (C) 

1.188.770.   (D)  1.188.777.  Jure  27,  191().     Dat*s 

of  appl.,  (A)   July  23,  1910,  (B,   c,   and  D)  Oct. 

20,  1913. 

(a)  a    VARNISH    for    hght-transforming    purposes 

is  foi-med  bv  mixing  approximately  70  °„  cellulose 

acetate.     10  "„    glycerin,    and     20  o,,    acetic    acid, 

an<l  then  adding  acetone  to  form  appioximately 

a  12"o  solution,  or  90  to  95  °o  of  cellulose  acetate 

.and     5     to    10",,    of    glycerin    may    ))e   used.     A 

fluorescent  dvestuff.  such  as  TJhodamine,  is  added 

intheproportionof  005  to0005%.   (H)  A  mixture 

of  •■  cellet,"  plveerin.  acetic  acid,  and  IHiodamine 

is    made,    with    sunicient    "  techniial    acetone 

to   give   about   12°,,   of  acetone   in   the  resulting 

solution.     The  mixture  is  dried,  thereby    leavmg 

"cellet."  Rhodamine.  and  glvcerin.     (r)  The  ccni- 

position   contains  cellulose  acetate,  a  fluorescent 

dvestulY  dissolved  in  a  volatile  solvent,  glycenn, 

and  sufiicient  acetic  acid  to  modify  Uie  structure 

of  the  cellulose  acetate  on  drving.     (d)  A  colour- 

tast  varnish  is  made  bv  dissolving  cellulose  Juetate 

in    a<etic    acid,    then   mixing   with    glycerin  a.n<t  , 

a  fluorescent  dyestulf  dissolved  iu  .suitable  volatue 

solvents. — B.  N.  | 

Painting  structures,  filling  joints,  and  like  purposes  ;  ! 

Composition    for .      P.     Dauphin,     Lyons. 

France.     Eng.  Pat.  10,029,  July  9,  IOI.j. 
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Reginmis  inalcrials  ;   Process  for  the  prodiirlion  of 

.     ('.  (iraiu'l.  Boiisiat.  par  Losporoii.  France. 

r.S.    Pat.    l.]i)O.SSf»,    .Tulv    11,    ISllii.     Date  of 
appl..  Ajir.   II.  1  SI  13. 

«EE  Fr.  Pat.  453.8S1  of  1912;    this  J.,  liii:i.  876. 

Method  of   polishing  and  preserving  iron   or  steel 
from    rust.     Eng.    Pat.    1(5,979.     See    X. 

Inmtlatint/  composition.      Pla.^tic  composition      U.S. 
Pats.     1,190.814     and      1.190,815.     See     XI. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

1  'atexts. 

Rtibber     articles  ;      Vulcanised and  method    of 

making  same.  Goodyear's  Metallic  Ruliher 
Shoe  t'o..  Assignees  of  ('.  D.  Mason,  Xau^atuck. 
Conn..  U.S.A.  Ens;.  Pat.  100,727.  Mar.  9,  1916. 
Under  Int.  Conv.,  June  18,  1915.  (Appl.  No. 
3529  of  191(5.) 

See  U.S.  Pats.  1,183,022  and  1,183,023  of  1916  ; 
this  J.,  191(5,  747. 

Caoutchouc ;  Producing  substances  resembling 


H.  S.  A.  Holt  and  G.  Steinimig.  Assign<ii's  to 
Badische  Anilin  und  Soda  Falir..  Lndwigshafen, 
Germany.  U.S.  Pat.  1.1,S9.110,  June  27.  1916. 
Date  of  appl..  Sept.  2i5.  1913. 

See  Fr.  Pat.  440,173  of  1912  ;  tliis  J..  1912,  735. 

Rubber  latex  ;  Apparatus  for  coagulating .    S.  C. 

Davidson.  Belfast.  Ireland.  U.S.  Pat.  l.lsn,351, 
JiUy  4.  1916.     Date  of  appl.,  Oct.  14.  1915. 

.See  Eng.  Pat.  22,489  of  1914  ;  this  J..   1916.  59. 


XV.— LEATHER  ;  BONE  ;  HORN ;   GLUE. 

Activated-sludge    process    in    treatment    of    tannery 
wastes.     Eddy    and    Fales.     See    XIXb. 

Patents 

Tanning   hides   and   skins ;    Composition    ioi . 

M.  B.  Larson.  Molson.  Wash.,  U.S.A.     Eng.  Pat. 
11,024,  July  29,  1915. 

See  U.S.  Pat.  1.147.178  of  1915  ;  this  J..  1915.  915. 


Plastic  casein  ;  Process  for  the  preparation  of  — ^. 
F.    Lebreil,    \'illeurbanne.    and    R.    Desgeorge. 
Lyon.    France.     LT.S.    Pat.     1,189,841.    July  "4 
1916.     Date  of  appl.,  Dec.  8.  1911. 

See  Addition  of  Dec.  6,  1911,  to  Fr.  Pat.  435  -'39 
■of  1910  ;  this  J.,  1913.  439. 


XVI.— SOILS ;  FERTHJSERS. 

yUraie  formation   in  acid  soils  ;  Some  factors  that 

influence .     E.    B.    Fred   and    E.    J.    Graul. 

Soil  .Sii..    1916.    1,   317—338.     J.   Chem.    Soc 
1916.  110,  i..  .5.':.0. 

ForR  representative  types  of  Wisconsin  soils  were 
used:  (l)a  neutral  silt  loam.  (2)  an  acid  sand, 
(3)  an  acid  silt  loam,  and  (4)  an  acid  peat.  The 
last  three_ required  respectively  13.050  lb..  20,420 
lb.,  and  5985  lb.  of  calcium  carbonate  per  acre 
to  neutralise  the  top  six  inches  of  soil.  All  four 
t>T)es  were  found  to  contain  nitrifying  organisms  : 
when,  however,  they  were  inoculated  into  a  culture 
medium,  the  two  silt  loams  nitrified  much  more 
rapidly  than  the  sand  and  peat.  In  the  soils 
themselves  nitrification  was  verv  slow  in  the  acid 
sand  and  peat,  although  the  production  of  am- 
monia from  casein  in  these  soils  was  very  rapid. 
In  the  silt  loams  nitrification  was  much  more  rapid. 


The  form  of  nitrogen  .seems  tn  play  an  important 
part,  organic  nitrogen  being  more  rea<lily  nitrilicd 
in  acid  soils  than  ammonium  .sulphate,  whilst  in 
non-acid  .soils  the  rever.se  is  observed.  These 
results  and  the  fact  that  the  .source  of  the  nitrifying 
liaitiT'ia  is  immaterial  indic-ate  that  acid  soils  arc 
not  providtHt  with  nitrifying  oi'ganisms  especially 
resistant  to  acidity.  When  oi-ganic  nitrogenous 
compounds  are  pi'e.sent,  addition  of  calcium 
carbonate  has  a  temporary  stimulating  effect  on 
nitrification  which  is  revei«ed  later  on,  coincidently 
with  a  great  increase  in  nitrate-assimilating 
'  bactci'ia.  The  con<hisioii  is  drawn  that,  under 
laboratory  conditions,  the  beneficial  effects  of 
csilciiim  carbonate  on  plants  ai-e  not  due  to  the 
direct  elYect  on  nitrification,  which  takes  place 
before  the  plants  iccjuire  large  amounts  of  nitrates. 
The  rapid  accumulation  of  nitrates,  due  to  liming, 
may.  moreover,  result  in  a  loss  of  nitric  nitrogen 
through  leaching. 

Sugar-beet  ;    Dependence    of    the    resorption    of    the 
potassium  ion  on  the  presence  of  the  sodium  ion 

in  the  organisnt  of  the .     J.  .Stoklasa.     Bio- 

chem.    Zeits..    1916.    73,    260—312.     J.    Chem. 
Soc,  1916,  110,  i.,  539 — 540, 

The  chlorides  of  potassium  and  sodimn  when 
added  singly  in  solution  to  a  soil  of  mixed  sand  and 
peat  cause  an  increase  in  lioth  the  bulk  of  a  sugar- 
l)eet  plant  and  ot  the  sugar  content  as  compared 
with  plants  grown  in  a  similar  way  but  receiving 
the  same  amoimt  of  water  with<"iut  salts.  The 
increase  in  mass  and  sugar  caused  by  A'/IO- 
potassium  chloride  is  markedly  moi-e  than  that 
cau.sed  liy  A'/lO-sodiimi  chloride.  Concentrations 
of  more  than  2.V/10-sodimn  chloride  act  dele- 
teriously  on  the  plant,  and  the  growth  is  less  than 
with  the  lower  (.Y/10)  concentrations.  The 
plants  can.  however,  tolerate  a  higher  concentra- 
tion ot  the  potassiimi  salt  ;  :iA',  10-potassium 
chloride  causes  a  depression  in  the  amount  of  dry 
substance  in  the  plant,  Ijut  has  no  harmful  influence 
on  the  amount  of  sugar  in  the  "beet.  The  best 
results  in  regard  to  plant  growth  are  pi'oduced  by  a 
mixture  of  the  two  salts  {each  in  .V/10-coneen- 
tration),  and  the  toxic  action  of  3.V  /  10-potassium 
salt  can  be  counteracted  by  the  addition  of  2,V/10- 
sodium  salt.  Addition  of  calcium  carbonate 
improves  the  action  of  a  mixture  of  sodium  and 
pota.ssium  chlorides,  and  antagonises  the  dele- 
terious action  of  either  salt  wlien  added  in  excess. 
Calcium  cliloride  exei'ts  a  somewhat  similar  action, 
especially  as  regards  the  sugar  content  of  the 
plant.  The  best  results  as  regards  sugar  production 
are  obtained  by  the  use  of  a  mixture  of  the  chlorides 
of  sodium,  potassium,  and  calcium.  The  potassium 
ion  plays  a  considerable  part  in  improving  the 
tui-gesience.  the  chlorophyll  production,  and  con- 
sequently the  assimilation  processes  ;  the  sodium 
ion  appears  to  influence  chiefly  the  growth  of  the 
cell-walls  of  the  epidermis.  The  resorption  of 
potassiiina  and  sodium  by  the  plants  reaches  its 
maximum  when  both  salts  are  employed  together, 
each  in  the  concentration  .V/10.  The  relation- 
ships between  the  relative  amounts  of  potassium 
and  sodiiuu  adsorbed  under  various  conditions  were 
also  determined. 

Magnesium,  in  leaves  and  the  assimilation  process  ; 

Relation  between  the  presence  of .     G.  Andre. 

Bull.  Soc.  Chim.,  1916,  19,  2(5(5 — 269. 

The  relations  between  organic  magnesium  (possibly 
including  magnesium  other  than  that  present  in 
the  clilorophyll  molecule)  and  phosphorus,  ex- 
tracted by  treatment  with  ether  and  alcohol,  and 
the  residual  magnesium  and  phosphorus  have  been 
determined  in  the  leaves  of  the  horse-chestnut, 
lilac,  and  chestnut  during  the  spring  and  summer 
months.  The  maximum  weight  of  organic  mag- 
nesium  is   attained    before   the   rati<i    organic    to 
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residual  ma^esium  r«a<-hes  a  maximum  ;  assuming  i 
that  the  time  of  the  latt^er  luaxintuiu  eorresptnds 
to  the  mnxintiuu  activity  of  the  assimilation 
process,  it  is  ct>nchule\i  that  tliis  pr»>cess  is  most 
intense  at  tiie  hejiinnini;  of  May  in  the  case  of 
lilac,  throujihout  May  in  the  horse-chestnut,  and 
from  May  to  (lie  niidille  of  .I\ine  in  the  chestnut. 
In  the  case  of  horse-chestnut  leaves  the  miximum 
ratio,  organic  U^  residual  phosphorus,  is  attained 
at  the  .same  time  as  the  inaxiniuin  magnesium 
ratio,  hut  the  times  do  not  agree  so  clo.sely  in  the 
case  of  lilac  and  chestnut  leaves.  The  factor 
COj.O;  for  the  horse-chestnut  exceeds  unity 
during  Matvh  and  April,  hut  is  less  than  unity 
during  June. — F.  ^^'.  A. 

P-ilTENTS. 

Fertiliser.    L.  Cheeseman.  (ilonluirn.  Pa.,  Assignor    ' 
to  Witherbee.  Sherman  and  Co.,  PortHeiu-v.  N.Y. 
U.S.   Pat.    l,l}<S.SilS,  June  27,    1916.      Date  of 
appl..  Aug.  8,  1913. 

The  fertiliser  contains.  i»i(fr  alia,  harium  sulphide 
and  a  Viasic  material,  e.ij..  quicklime. — E.  II.  T. 

Treatment  oftcaste  lealerjrom  oil  factories.  Eng.  Pat. 
17,915.     Sec  XII. 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

Dependence  of  the  rcsorplion  of  the  potassium  ion 
on  the  presence  of  the  sodium  ion  in  the  organism 
of  the  sugar  beet.    Stoklasa.    .Sec  XVI. 

Disturbing  influence  of  certain  phi/siologically 
important  substances  on  the  colour  reaction 
bettceen  iodine  and  starch.   Clementi.   See  XXIII. 

P.^TENTS. 

Diffusion  apparatus  and  process.  J.  Stewart.  Salt 
Lake  Citv.  Utah.  U.S.  Pats.  l.lSi).5()2  and 
1.189..503,  Julv  4.  191t3.  Dates  of  appl.,  Jan.  20 
and  Feb.  2,  1910. 

A  PERFOR.\TED  rotary  cylinder  is  mounted  length- 
wise in  a  long  trough  and  fitted  internally  with  a 
screw  conveyor  and  externally  with  a  spiral 
l)lade,  so  disposed  that  the  material  to  l>e  extracted 
is  conveyed  through  the  cylinder  in  the  opposite 
direction  to  that  of  the  water  in  the  trough. — J.H.L. 

Mills  for  pressing  juice  from  fibrous  vegetable  matter 

[sugar    cane,    etc.];      Three-cylinder .        G. 

Xicolai,    Pilsen,    .\ustria.       Eng.    Pat.    10,876, 
July  27,  191.5.    Under  Int.  Conv.,  July  29,  1914. 

Process  of  producing  oxalic  acid  from  sugar  and 
other  carbohydrates.     Eng.  Pat.  14,234.   See  VII. 


XVni.— FERMENTATION    INDUSTRIES. 

Enzymes  of  Ijrcuirs'  yia.'il  ;    Scnfiilivoiess  of  some 

.     T.  Bokornv.     Allgcni.  Brauer-  u.  Hopf.- 

Zeit.,  1916,  58,  395—397.  433—434,  40.5 — 467. 
Z.  angew.  Chem.,  1916,  29,  Kef.,  319. 

Brewers'  yeast,  after  having  been  in  contact  with 
absolute  alcohol  for  several  days,  exhihit.s  un- 
diminished inverting  power  when  removed  from 
the  alcohol.  Invertase  of  ye^st  is  also  relatively 
insensitive  to  acids.  It  is  destroyed  in  24  hours 
by  1%  caustic  .soda  solution  but  not  liy  5% 
formaldehyde  Maltase  is  injured  even  ))y  10% 
alcohol,  and  by  1  %  acetic,  lactic,  or  hydrochloric 
acid  within  24  hours.  It  is  destroyed  by  1% 
caustic  soda  solution  in  a  few  hours,  hut  is  not 
noticejibly  afTected  in  24  hours  r>y  002%  or  0-1% 
solutions.  Formaldehyrle  act.s  injuriously  at  a 
concentration  of  0-1  "Ji,.  Solutions  of  neutral  salte 
of   10%   or   higher   concentration   injure   zymase. 


hut  at  lower  concentrations  are  harmless  or.  in 
some  cases,  exert  a  favourable  action.  Tho 
activity  of  zymase  is  destroyed  within  24  hours 
by  50",,  hut  not  by  20",,  alcohol.  It  is  diminished 
by  0-5",,  sulphuric  acid  and  destn>yed  within  24 
hours  by  1  "„  sulphuric  or  hydrochloric  acid. 
Ijictic,  acetic,  and  butyrii-  acids  at  .">"„  concen- 
tration destroy  the  activity  within  24  horn's,  but 
Tu)t  at  2 ''o  coiu-entration.  The  zymase  activity 
is  destroyed  within  48  hours  by  0-05  °„  ammonia 
and  within  24  hours  by  1%  formaldehyde. — A.  S. 

ll'iHC  ;    Influence  of  partial  de<iridification  and  of 
temperature  on   the  (Uvumposilion  of  the  acids  of 

.     H.   .\liiller-Tluirgau  and  A.  t)sterwalder. 

I>an<hv.    Jahrb.    Schwei/,.     1915,    391 — 399.     J. 
Chem.  Soc,  lyili,  110,  i.,  531. 

Five  1-litre  quantities  of  self-expressed  grape  juice 
were  partly  deacidifted  by  the  adilition  of  0(1, 
1-3.  20,  2-66,  and  4  grins,  of  calcium  carbonate 
respectively,  anil  after  five  horn's  were  transferred 
to  sterilised  fernu'iitation  flasks  and  kept  at  11°C. 
in  order  to  prevent  <lecoinposition  of  the  acids 
during  the  fermentation.  When  fonnentation  was 
complete  the  wine,  filtered  from  the  lees,  was 
placed  in  300  c.c.  sterilised  flasks  tilled  to  the  neik, 
and  maintained  at  15'  C.  The  contents  first 
became  quite  dear,  and  then  again  cloudy  at  the 
commencement  of  the  acid  decomposition,  clarify- 
ing once  again  towards  the  end  of  that  process. 
In  the  strongly  dea<'idified  wines  this  decomposi- 
tion occurred  within  a  month,  but  in  those 
deaciditied  only  slightly  or  not  at  all,  only  after 
about  two  months.  The  duration  of  the  ijrocess 
with  the  latter  wines  was  also  longer  than  with 
tlie  former  ;  it  varied  from  ten  to  twenty  days. 
\\'hiLst  the  decrease  in  acidity  tluring  the  alcoholic 
fermentation  varied  on  account  of  the  varying 
content  of  tartar  owing  to  the  dilTcrent  amounts 
of  calcium  carbonate  that  had  been  ailded,  the 
fall  in  acidity  during  tlie  second  fermentation  was 
in  every  case  almost  the  same,  4-2 — 4-39%. 
This,  together  with  tlie  almost  uniform  volatile 
acid  and  lactic  acid  content,  shows  that  in  each 
case  an  equal  quantity  of  malic  acid  hail  been 
decomposed,  and  that  no  lactic  fermeidation  had 
occurred.  In  conformity  with  the  autlioi's'  previous 
experience,  tlie  fermentation  was  exclusively  due 
to  Bacterium  gracile.  Tal)les  are  appended  showing 
the  complete  composition  of  the  wines  in  qnestion. 
Temperatures  of  20° — 26"  C.  were  most  favourable 
for  the  acid  fermentation,  but  teniperat\ires  as  low 
as  13' — 17  '  C.  were  sufficient  to  complete  the  action 
in  the  course  of  several  months.  Temperatures 
under  10"  C.  were  unfavoural)le,  whilst  at  34-5° — 
36°  C  no  acid  fermentation  occurretl. 


■  ill   wine  during 


Acelaldehyde  ;    Forma' ion  of - 

and  after  fermentation.  H.  Miiller-Tluirgau  and 
A.  Osterwalder.  Landw.  Jahrb.  .Schwei/..  191.'), 
408—420.  J.  Chem.  Soc,  1916,  110,  i.,  531—532. 

The  authors  have  ileduced  from  the  results  of 
previous  experiments  that  acetaldehyde  appears 
as  an  intermediate  product  in  alcoluilic  fermenta- 
tion, and  are  now  able  to  confirm  this  deduction 
by  combining  the  aldehyde  with  sulphur  dioxide 
<luring  the  termentation,  thus  protecting  it  from 
further  action.  Samples  of  sterilise<I  gi'ape-jiiico 
were  fermented  and  small  quantities  of  potassium 
metaliLsulphite  added  at  varying  intervals  of  time. 
After  completion  of  fermentation  the  wine  con- 
tained cousiderable  quantities  of  coml)ined  .sulphur 
dioxide,  and  the  distillate  obtiiined  from  it  after 
l)eing  Hindered  alkaline  with  sodium  carbonate 
gave  reactions  for  acetjildehyde.  Similar  experi- 
ments were  carried  out  with  solutions  of  sucrose 
and  of  dextrose.  Calculated  on  100  grins,  of  fer- 
menteil  sugar,  the  distillate  from  four  wine  samplejt 
conteined  890,  350,  634,  and  454  mgrms.,  from  the 
sucrose  solutions  434  and  .879  mgrms.,  and  from 
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the  dextrose  solution  583  and  1180  mgniis.  of 
acetaldehyde.  These  quantities  naturally  do  not 
represent  more  than  a  fraction  of  the  acetaldehyde 
produceil,    since    free    sulpliur    dioxide    was    only 

S resent  during  a  small  portion  of  the  total  time 
uring  which  fennentation  was  soing  on,  whilst 
acetaldehyde  is  bein<;  formed  (hiring  the  whole 
period  as  an  essential  intermediate  product  of  the 
sugar  degradation.  In  finished  wines,  acetalde- 
hyde naay  he  produced  by  the  oxidation  of  the 
aicohol  ;  it  can  be  caused  either  by  exposure 
to  the  air  or  by  storing  in  partly  filled  vessels. 
Treatment  with  sulphur  dioxide  removes  it. 

Alcoholic  fennmtation    in   fruit   and   grape  juice  ; 

Prevention  of by  means  of  sxilphurous  acid. 

H.  .Miiller-Thurgau  and  A.  Osterwalder.  Landw. 
Jahrb.  Schweiz.  1915.  421 — 132.  J.  Chem.  Soc, 
lOlli.  110,  i.,  532 — 533.  (See  also  this  J.,  1915, 
106(5). 

The  amount  of  sulphur  dioxide  requisite  to  kill 
yeast  and  prevent  alcoholic  femientation  is  not 
the  same  for  all  fruit  juices.  In  certain  juices 
a  considerable  portion  of  the  added  sulphurous 
acid  is  rendered  inactive  by  combination  «-ith  fruit 
aldehydes  (compare  preceding  abstract),  and, 
moreover,  the  efficacy  of  the  sulphur  dioxide 
remaining  free  is  variable,  depending  on  the 
miinber  and  type  of  yeast  cells  present  and  the 
chemical  composition  of  the  juice.  A  higher  per- 
centage of  tartaric,  malic,  or  tannic  acid  increases 
the  activity  of  the  free  sulphurous  acid.  Thus  the 
juice  from  over-ripe  grapes  yn\\\  197  and  168 
iiigmis.  of  free  sulphur  dioxide  per  litre  com- 
menced in  some  of  the  flasks  to  ferment,  whilst 
three  samples  of  juice  from  early  reel  fruit  con- 
taining oidy  106.  136,  and  134  mgrms.  per  litre  did 
not  ferment.  Similarly  with  pears,  one  juice  con- 
taining 453  mgrms.  of  sulphur  dioxide  per  Utre 
i  fermented,  whilst  another  with  82  mgrms.  per 
I  litre  did  not.  A  favourable  food  medium  for  the 
yeast  cells  increases  their  powers  of  resistance. 
If  the  sulphurous  acid  present  is  insufficient  to  kill 
all  the  cells,  the  remaining  ones  will  multiply 
.Rgaiii  and  cause  fermentation  ;  it  is  not  necessary 
for  all  the  acid  present  to  be  oxidised  to  sulphate 
before  this  can  occur,  nor  for  the  sulphur  dioxide 
to  be  combined  with  aldehyde  produced  by  the 
oxidation  of  the  alcohol,  as  suggested  bv  ilartinand 
(this  J.,  1909.  1057).  On  the  other  hand,  the 
yeast  gro^vth  is  possible  even  in  the  presence  of 
I  considerable  quantities  of  sulphur  dioxide,  but 
when  fermentation  is  scarcely  perceptible,  aldehyde 
is  formed,  not  as  the  resvilt  of  oxidation,  but  in 
I  consequence  of  the  degradation  of  sugar  (see 
1  preceding  alistract).  and  the  free  sulphur  dioxide 
is  then  rapidly  removed  by  combination. 

Vrease ;     Adsorption    of and    its    aelivHy    in 

insoluble  form.  M  Jacobv.  Biochem.  Zeits., 
1916,  74, 93—96.  J.  Chem.  Soc,  1916,  110,  i.,517. 
SoY.\  urease  can  be  adsorbed  by  fibrin,  and  can 
still  exert  its  activity  on  urea  in  the  adsorbed  form. 
The  enzjTne  is  also  active  when  it  has  been 
rendered  insoluble  by  treatment  with  alcohol. 

Urease  ;    Aiixo-adion  of  amino-acids  on .     M. 

Jacobv.     Biochem.   Zeits.,   1916.   74,  105 — 106. 
J.  Chem.  Soc.,  1916.  110,  i..  517. 

1  HippcRic  acid,  unlike  glycine,  does  not  act  as  an 
'  auxo-substance  to  urease,  but  inhibits  slightlv  its 
action. 

Vrease  :    Action  of  antiseptic  substances  on . 

M.  Jacobv.  Biochem.  Zeits.,  1916,  74,  107 — 108. 
i     J.  Chem.  Soc,  1916,  110,  i.,  517—518. 

The  action  of  soya  urease  is  not  affected  by  toluene, 
but  is  inhibited  bv  mustard  oil  and  bv  sodium 
fluoride. 


Oxidising  enzymes  ;    Chemical  nature  of  the . 

A.  W.  van  der  Haar.  Arch.  Sci.  Phvs.  Nat.,  1916, 
41,  312—315.    J.  Chem.  Soc,  1916,  110,  i.,  518. 

A  RE.su>rK  of  experiments  previously  described, 
from  which  the  conclusion  is  drawn  that  the 
peroxydase  of  Hedera  is  a  glucoprotein  which  has 
an  oxidising  action  that  is  accelerated  cata- 
lytically  by  manganese.  Neither  the  peroxydase 
of  Hedera  nor  the  peroxydase  of  potatoes  is 
coagulated  by  boiling.  In  presence  of  proteins 
they  are  separated  mechanically  when  the  proteins 
are  coagulated  by  heat. 

Spirits  ;  Production  of in  the  United  Kingdom. 

The  Chancellor  of  the  Exchequer  announced  on 
July  26  that  the  production  and  distribution  of 
home-made  spirits  in  the  United  Kingdom  during 
the  year  ended  March  last  was  : — 

Proof  gals. 

Used  for  methylation 9,539,547 

Used  in  art.s  and  manufactures   1,165,1'*8 

t'sed  for  fortifying  wines,  ships'  stores,  etc 544,555 

E.vported    9.186,002 

I>etained  for  home  consumption  (potable)    28,949,519 

Distilled    49,135,199 

Allowed  for  deficiencies,  etc 6,503,080 

Tile  quantitv  in  bonded  warehouses  on  March 
31  was  140.926,120  gals.  Of  this  total 
106,730,173  gaLs.  represented  Scotland. 
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Bread  crumb  ;  Slalitig  of - 


—  from  the  physiologico- 
I.—III.     J.   R.   Katz. 


chemical  point  of  view 

Z.  phvsiol.  Chem..  1915,  95,  104—129,  136—146, 

147 — 151.      (.See  also  this  J.,  1913,  304.) 

/.  The  .softening  of  bread  crust  as  the  bread 
becomes  stale  may  be  explained  simply  by  absorp- 
tion of  moisture  from  the  air  or  from  the  crumb. 
The  changes  occurring  in  the  ciumb  are  not 
explicable  by  loss  of  mi>isture,  for  crumb  becomes 
stale  even  when  no  such  loss  can  take  place.  The 
author's  experiments  indicate  that  when  bread  is 
kept  at  the  ordinarj-  temperature,  even  if  all  loss  of 
moisture  is  prevented,  the  starch  in  the  crumb 
becomes  harder  and  loses  to  a  corLsiderable  extent 
its  capacity  for  swelling  in  cold  water,  and  the 
amount  of  water-soluble  polysaccharides  diminishes. 
In  the  gluten,  on  the  other  hand,  no  su.?h  changes 
of  hardness,  swelling  power,  or  solubility  occur. 
These  transformations  in  the  starch  commence 
as  soon  as  the  freshly  baked  bread  is  cooled,  and 
continue  until  it  is  quite  stale.  No  change  occurs 
in  the  amount  of  sugars  present,  and  the  sweeter 
flavour  of  new  as  compared  with  stale  bread  is 
probably  due  to  the  former  containing  more 
soluble  polysaccharides,  on  which  the  saliva  acts 
more  rapidly  than  on  insoluble  starch.  As  bread 
becomes  stale  there  occurs  also,  probably  as  a 
resuilt  of  the  changes  in  the  starch  mentioned 
above,  a  transference  of  moisture  from  the  starch 
gramdes  to  the  surrounding  ghiten  ;  the  granules 
shrink  and  become  more  readily  separable  from 
the  gluten,  and  in  consequence  the  bread  becomes 
more  cimnbly. 

II.  During  the  baking  of  bread  the  starch 
becomes  softer,  its  capacity  for  swelling  in  water 
increases,  and  the  quantity  of  polysaccharides 
soluble  in  rold  water  augments.  These  changes 
proceed  in  such  a  way  as  to  suggest  an  approach 
to  a  condition  of  equQibrium  dependent  on  the 
temperature  ;  they  proceed  farther  the  higher 
the  temperature.  The  transformations  as.sociated 
with  staling  (see  above)  arc  simply  a  reversal  of 
I  those  produced  by  baking,  or  a  return  to  the 
condition  of  equilibrium  for  low  temperatures. 
Such  a  reversal  may  be  prevented  by  keeping 
the  bread  hot.  provided  loss  of  moisture  is  avoided. 
The  characteristic  transformation  of  the  baking 
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process  is  thus  an  incomplete  gelatinisation  of  the 
starcli,  which  undergoes  reversion  again- at  low 
temperatures  (cp.  Maquenne  and  others,  this  J., 
190i.  1:^4.   197.  2(51). 

HI.  Experiments  with  starches  and  flours 
troiu  various  plants  indicated  that  the  reversal 
at  low  temperatures,  of  the  partial  gelatinisation 
produced  by  heating  with  small  quantities  of 
water,  is  common  to  all  starches,  though  with 
quantitative  differences. — J.  H.  L. 

liread ;   Alteration   of   the   microscopic   structure   of 

on  becoming  stide.     E.  Verschaffelt  and  E. 

va-n    Teutem.     Z.     physiol.     C'hem..     1915,     95, 
ISO— 135. 

In  new  bread  the  starch  granules  were  found  to 
be  closely  enveloped  by  gluten  ;  but  after  the 
bread  had  liecome  stale  in  a  closed  vessel  (to 
prevent  drying),  narrow  air  spaces  were  deserved 
between  the  graiuiles  and  the  gluten,  indicating'a 
shrinkage  of  the  former  (cp.  preceding  abstract,  /.). 
The  air  spaces  were  best  observed  after  staining 
with  aqueous  safranine  solution.  When  fresh 
bread  was  moistened  with  water  on  the  micro- 
scope slide,  many  of  the  starch  granules  exhibited 
jerky  movements  as  if  under  tension,  probably 
owing  to  the  swelling  power  of  the  starch  (he.  cit.) 
and  the  absence  of  au-  spaces,  for  no  such  move- 
ments were  observefl  with  stale  liread. — J.  H.  L. 

Milk;    The   so-called    netttnilisation    precipitate    of 

coivs' .     L.  S.  Palmer.     J.  Assoc.  Off.  Agric. 

Chem.,  1010,  2,  4— S. 

When  the  casein  of  milk  is  precipitated  by  acetic 
acid,  and  the  liquid  filtered  and  neutralised,  the 
precipitate  obtained  consists  essentially  of  a  mix- 
ture of  di-  and  tri-calcium  phosphates  together 
with  a  small  quantity  of  protein,  probably  casein 
or  alb\imin.  Ihe  phosphates  are  possibly  derived 
from  the  caseinogen  of  the  milk,  but  attenipts  to 
pi-ove  this,  using  casein  precipitated  Ijy  rennet, 
have  so  far  been  xmsuccessful.  The  very  small 
amount  of  i)rotein  contained  in  the  precipitate 
precludes  its  lieing  an  important  factor  in  the 
determination  of  casein  or  heat-coagulable  proteins. 

— W.  P.  .S. 


Milk ;     Acetone    in  ■ 


N. 


O.     Engfeldt. 
physiol.  Chem.,  1915,  95,  337—350. 


Z. 


-VcETONE  may  be  isolated  from  milk  by  distillation, 
after  albumin  has  been  removed  by  precipitation 
with  tannic  acid.  The  amount  in  the  distillate 
from  fresh  mUk  can  be  determined  by  titration 
with  .V / 10  iodine  solution,  and  also  by  the  author's 
colorimetric  method  (Berlin.  Klin.  Wocheiis..  1915, 
2sos.  18,  i.0).  For  tlie  foi-mer  method,  a  burette 
accurate  to  002  c.c.  is  necessaiy.  and  the  acetone 
content  is  given  Ijy  multiphdng  the  munber  of  c.c. 
of  A"  10  iodine  by  0  0009ii7.  Other  substances, 
e.g.,  phenols,  nitrous  and  nitric  acids,  which 
react  with  iodine,  are  not  present  in  fresh 
milk,  and  alcohol  does  not  react  in  the  cold. 
For  stale  milk,  it  Is  necessary  first  to  remove 
reducing  agents  by  distUlatiou  with  potassium 
hydroxide  and  pure  hydrogen  peroxide,  aci  ording 
to  the  author's  method  of  deteraiining  acetone  In 
urine,  iUlk  that  has  undergone  lactic  feimenta- 
tion  cannot  Ije  tested  by  the  iodine  method.  The 
following  results  In  mgrms.  per  litre  weie  obtained 
for  different  kinds  of  milk  :  cows'  milk  1-45 — 2-43, 
mean  IMS  ;  as.ses'  milk  0-48 — 0-97.  mean  0-71  ; 
sheeps'  milk  0-48 — 008.  mean  0')b  :  goats'  milk 
0-97 — 1-45,  mean  107  ;  human  milk  0-48 — 110, 
mean  about  0-57. — E.  H.  T. 

Milk ;   New  way  of    carrying  out  the  peroxydase 

reaction  in .     W.  Grimmer.    Milchw.  Zentr., 

1015.  44,  246 — 247.     J.  Chem.  Soc.  1916,  110, 
ii.,  403—404. 

The  use  of  guaiacol  and  ethyl  hydroperoxide  is 


recommended  tor  the  detection  of  peroxydase  in 
milk,  since  dilute  solutions  of  these  two  substances 
remain  stable  for  several  years  ;  they  possess, 
therefore,  a  distinct  advantage  over  guaiacum 
tincture  and  hydrogen  peroxide  solution.  The 
test  is  carried  out  by  mixing  a  few  c.c.  of  milk 
with  two  drops  of  guaiacol  solution  (l  grm.  of 
guaiacol  dissolved  in  10  c.c.  of  alcohol  and  diluted 
with  water  to  100  c.c.)  and  adding  two  drops  of  a 
01  '^o  ethyl  hydroperoxide  solution.  I'nheated 
mUk  yields  a  brick-red  coloration,  whilst  boiled 
milk  remains  colourless.  The  ethyl  hydroper- 
oxide may  be  prepared  by  the  method  described 
liv  Baeyer  and  Villiger  (J.  Chem.  Soc,  1901,  i, 
308). 

Protein  substances  ;  Decomposition  products  of 

obtained    by    the    action    of    nitric    acid.     C.    T. 
Moi-ner.     Z.  physiol.  Chem..  1915.  95,  204—309. 

The  amount  of  oxalic  acid  pi-oduced  by  the  action 
of    nitric   acid   upon   protein   sulistances   depends 
upon  many  factors,  particularly  upon  the  concen- 
tration  and    the   amount    of   the   acid    used,    the 
temperatuie  and  the  period  of  the  reaction.     The 
following  percentage  yields  of  oxalic  acid  (anhy- 
drous)  are   to    be   regai-ded   as   minimum   jnelds: 
seriun-albumin    280.     egg-albumin    20-9,     casein 
20-5,   ovomucoid   308,   h^emoglolun   22-5.   keratin 
(sheeps'   wool)   40-9,   glutin   280.     The  extent  to 
which  the  oxalic  acid  produced  is  further  decom- 
posed depends  chiefly  on  the  temperature  (there 
is  little  or  no  action  in  the  cold)  and  on  the  amount 
of  nitiic  acid  present.     Of  the  primary  products 
of  the  hydrolysis  of  proteins,  very  few  (tyrosine, 
tryi^tophane.  and    two    others)    were   decomposed 
when  subjected  to  tlie  action  of  nitric  acid  of  00 "„ 
or     liigher     concentration,     at     80° — 90'  C.     The 
presence   of   any   consideralile   quantity   of   lower 
oxides  of  nitrogen,  however,  caused  a  reaction  in 
every  case,  oxalic  acid  being  pi-oduced  in  j-ields 
varying     from     3''o     to     over     50  °o-        Nitrogen 
oxides   are    formed   when   nitric    acid    acts    upon 
protein  substances,  and  the  conclusion  is  drawn 
that  the  formation  of  oxalic  acid  is  due  to  the 
primary     liydi-olytic     products.      In    addition    to 
oxalic  acid,  small  quantities  of  p-nitrobenzoic  acid 
(1 — 3°u.  crude),  terephthalic  acid  (011°o.  crude),   i 
picric    acid    (OO",,.    crude),     and     a     very    small  ( 
amount     of      benzoic     acid,     are      also     f.)rme<l.  i 
p-Niti-ohenzoic    acid    Is    easily    olitained    by    the 
action    of    nitric    acid,    containing    free    nitrogen 
oxides,   upon  phenylalanine,   luit  is  not   obtained 
when  any  other  primary  constituent  of  the  protein 
molecide  is  treated  similarly  :   hence,  when  p-nitro-  : 
Ijenzoic  acid  appeai-s  as  a  produ -t  of  the  action  of  | 
nitric    aciil    on   a    pi-otein   substance,    it    may    be  ' 
inferred    that   the   latter   contains   phenylalanine,  j 
From  similar  observations  on  the  action  of  nitric  I 
acid  on  tyrosine,  phenylalanine,  and  tryptophane,  i 
it  is  thought  probable  that  the  picric  acid  originates 
from  these  primary  decomposition  pi-oducts  of  the  j 
protein  molecule. — E.  H.  T.  I 

I 

Maize    germs;     Some    cons'.ituents    of .        E.  | 

Wluterstein  and  F.  Wiinsche.    Z.  phvsiol.  Chem.,  j 
1915,  95,  310—330.  '  I 

The  composition  of  maize  germs  is  in  many  | 
respects  different  from  that  of  wheat,  particularly 
in  regard  to  the  absence  of  crystalline  nitrogen- 
compounds  derived  from  the  decomposition  of 
albumin.  Further,  neither  arginine  nor  ghitamic 
acid  (except  in  the  minutest  traces)  was  found  in 
either  of  the  two  difl'erent  samples  of  maize 
investigateil,  but  the  presence  of  guanidine, 
which  is  absent  from  wheat,  was  established,  and 
associated  with  it  was  a  base  of  unknown  com- 
position, not  related  to  hordenine.  The  greater 
part  of  the  nitrogen  in  the  maize  germ  is  present 
as  albumin,  and  autolytic  experiments  showed 
that     proteolytic     enzyines     were     absent.     The 
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iiitroKen  cont-ont  is  lower  in  maizo  than  In 
whojvt,  iiiicl  tliiTO  is  a  corn'spiituliii^;  diiTiToiico  in 
the  ullminiii  i-ontvnt.  On  li\ drolysi-i  (lie  altiuniin 
yieltis,  in  addition  to  llu'  nnrinal  jiroduit.s,  an 
asparaginic  acid  liaving  ahnormal  properties. 
Maizo  gornis  aro  tonvparativoly  riih  in  soluble 
albumin  ;  small  amount.s  of  globulins  wore 
detected,  but  attempts  to  isolate  a  nucleic  acid 
were  unsuccessful.  The  fat  content  is  high — 
nhout  four  times  that  of  wheat — and  the  fat 
.  iintains  glycerides  of  solid  and  liiiui<l  fatty  acids, 
logethor  with  sitostoi-ol  and  phosphatides.  A 
glucoside  is  most  probably  present,  anil  pentoses 
were  found  in  the  proihuts  of  autolysis,  indicating 
the  presence  of  pentosans  Inositol  phosphate 
occurs  in  considerable  quantity. — E.  H.  T. 

Lichens  as  fooJsluffs  and  as  fodder  ;    f'sc  of - 


O.  Hesse.    J.  prakt.  Chom.,  I'JUi.  93,  254—270. 

The  value  of  lichens  as  foodstuffs  and  as  fodder 

Is  discussed.     Iceland   moss   gelatin   in   the   form 

f  chocolates,  etc.,  cannot  be  distingiiLshed  from 

llies    pixxluced    fix)m    sago    or    agar-agar.     The 

variety  Cetraria  itii-alis  has  been  recommonded  aa 

a    cheap,    jileasant    tasting    foodstuff.     Air-dried 

I'llraria    islandica    contaiiLS     13 — 1-1%    of    water 

ud  80  °o  of   carbdiydrates  ;    the  bitter  taste  is 

' . moved  by   treatment  with   I  %  potassium  car- 

bonato  solution. — F.  W.  A. 

Biochnnical     changes     in     cottonseed     in     storage. 
Rather.     See  XII. 

.Vew  method  for  the  anali/sis  of  rancid  fats.   Issoglio. 
See  XII. 

Disturbing  influence  of  certain  physiologically 
imi>ortanl  substances  on  the  colour  reaction 
bettceen  iodine  and  starch.   Clementi.   See  XXIII. 


Patents. 


l/iU: ;    Substitute  for ,   made  from  soya   and 

arachide  and  the  treatment  of  the  residues.  W.  J. 
Melhuish,  Poole.  Dorset.  Eng.  Pat.  9626, 
Julv  1,  1915.  (See  Eng.  Pat.  24,572  of  1913  ; 
this  J.,  1915,  190.) 

About  200  pints  of  purified  water  is  heated  to 
80°  C.  and  made  alkaline  with  400  grms.  of  potas- 
siam  phosphate  ;  a  suitable  quantity  of  malted 
dextrin  syrup  is  then  added  and  40  lb.  of  arachis 
nnts  which  have  been  sheUed,  boiled  with  sodium 
carbonate,  partially  dried,  and  ground  to  a  coarse 
powder.  The  mixture  is  well  stirred  and  the 
temperature  maintained  for  half-an-hour.  The 
liquid  is  then  strained  and  J  oz.  of  butyric  acid 
stored  in  gradually.  Next  about  18  lb.  of  soya 
beans  is  stirred  iiito  100  pints  of  hot  water,"  a 
little  sotUvim  phosphate  added  to  ensure  alkalinity, 
and  the  temperature  maintained  for  }  hr.  The 
mixture  is  then  strained.  The  two  extracts  are 
'Irawn  into  a  vacuum  pan  in  the  form  of  a  spray. 
There  are  also  added  at  the  same  time  a  further 
quantity  of  dextrin  sjTup,  250  grains  of  calcium 
phosphate,  and  500  grains  of  sodium  phosphate. 
The  mixture  is  boiled  for  30  mins.  The  milk 
produced  is  drawn  off,  strained,  and  made  up 
to  300  pints.  It  is  treated  with  a  culture  of  lactic 
Ijacteria  to  produce  acidity,  pasteurised  at  60° — 
"p°C.  for  20  mins.  and  cooled.  About  0-1%  of 
itric  acitl  is  added  to  the  completed  product. 
Hie  residual  meals  from  the  above  extractions  are 
lrie<l  and  used  as  cattle  food. — J.  H.  J. 

( ream,   whole  milk,  or  skimmed  milk  ;    Process  of 

treating  [drying] .    W.  B.  Gere,  Assignor  to 

MerreU-Soule   Co.,    Svracuse,   N.Y.      U.S.    Pat. 
l,lSS,755,June  27,1916.  Date  of  appl.,Oct.5,1912. 

A  PR.\cnc.vixY  sterile  milk  powder  is  made  by 
neating  milk  by  injection  of  Uve  steam,  and 
then  immediately  spraying  the  hot  milk  at  a  tem- 


perature above  100°  P.   (71°  C.)  in  a  desiccating 
atmosphere. — J.  II.  L. 

Preserving    fruits,     vegetables,     grain,     and     other 
organic  sithstnticea  ;    Process  and   apparatus  for 

.    S.  .\.  Kapadia,  London.    Eng.  Pat.  9916, 

Aug.  14,  1914. 
The  products  of  combustion  of  a  flameless  surface 
combustion  furnace  fired  with  gas  or  liquid  fuel 
are  drawn  by  a  rotary  blower  through  a  water 
seal  to  roducetheir  temperature  to  60°  F.  (15-5"  C). 
They  aro  then  forced  successively  through  a 
refrigerating  chamber  where  thev  are  cooled  to 
45° — 55°  F.  (7°— 13°C.),  and  through  a  desiccat- 
ing chainber  where  they  are  dried.  The  gas  Ls 
now  passed  under  pressure  into  an  air-tight 
chamber  containing  the  material  to  bo  preserved, 
so  as  to  displace  the  air,  and  is  kept  in  constant 
or  intermittent  circulation  through  the  chamber. 
Oxygen  and  gaseous  disinfectants  may  be  intro- 
duced along  with  the  combustion  gases. — J.  H.  J. 

Fruits  and  vegetables  ;  Apparatus  for  dehydrating 
— — :  E.  C.  R.  Marks,  London.  From  Air 
UtUitie-s  Co.,  Inc.,  New  York.  Eng.  Pat.  100,771, 
Jan.  26,  1916.  (Appl.  No.  1274  of  1916.) 
The  apparatus  consists  of  a  casing  divided  into  a 
series  of  drying  cells  connected  with  an  overhead 
air  supply  trunk  and  a  lower  air  deUvery  trunk 
through  vertical  air  flues  arranged  on  each  side 
of  each  cell.  The  flues  are  provided  with  valves 
and  dampers  for  throwing  the  cells  into  and  out 
of  the  air  circuit  and  for  regulating  the  horizontal 
level  of  the  air  in  passing  through  the  cells  ;  also 
with  baffles  for  delaying  the  air  current.  The  air 
used  is  deprived  of  moisture,  heated  to  70°  F. 
(21°  C),  and  passed  through  the  apparatus  until 
the  amount  of  water  absorbed  in  unit  time 
decreases,  when  the  temperature  is  raised  to 
100°  F.  (38°  C.)  and  subsequently  to  1.50°  F. 
(65-5°  C.)  until  the  moisture  in  the  material  is 
reduced  to  about'  5  %  of  the  original. — J.  H.  J. 


Meat ;    Process   for   the   preservation   of  - 


R. 


SantiUan,  Buenos  Aires,  Argentina.     Eng.  Pat. 

100,775,     Feb.     18,     1916.     (AppL     No.     2467 

of  1916.) 
The  animal  is  slaughtered  by  bleeding  from  the 
left  carotid  artery  without  breaking  its  neck. 
When  bleeding  has  ceased,  a  0-5 "o  solution  of 
sodium  chloride,  at  37-5° — 38°  C,  is  injected  at 
ordinary  pressure  until  the  solution  flows  away 
clear  from  the  jugular  vein.  The  vein  is  then 
closed,  and  a  preservative  liquid,  sodium  chloride 
in  water,  at  the  body  temperature  of  the  animal 
is  injected  under  pressure.  The  artery  is  then 
closed,  and  the  carcase  stored  either  whole  or  cut 
up.— J.  H.  J. 

Cereal  flakes  ;  Puffed and  method  of  preparing 

same.  Postum  Cereal  Co.,  Ltd.,  Assignees  of 
F.  B.  Martin.  Battle  Creek,  Mich.,  U.S.A.  Eng. 
Pat.  13,094.  Sept.  13,  1915.  Under  Int.  Conv., 
Apr.  29,  1915. 
The  cereal  in  an  air-dry  state  is  seasoned  with 
salt  and  sugar  and  cooked  under  preasuie  with 
sufficient  water  to  soften  the  grains.  It  is  then 
removed,  partially  dried,  and  placed  in  tubs  at 
the  ordinary  temperature  for  some  hours  to  allow 
the  remaining  moistvire  to  become  evenly  distri- 
buted in  each  grain.  Then  the  grains  are  passed 
through  a  flaking  machine,  producing  rather 
thick  flakes.  These  are  roasted  at  300'  F.  (about 
150°  C.)  which  hardens  the  exterior,  and  then  at 
440°  F.  (about  225°  C),  when  the  contained 
moisture  is  converted  into  steam  and  breaks 
through  the  surface,  leaving  little  bubbles  or 
pufis  on  each  side  of  the  flake.  The  roasting  is 
completed  at  380°  F.  (about  190°  C).  The  added 
sugar  is  caramelised  during  the  process. — J.  H.  J. 
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Grain  products  ;  Apparatus  and  process  for  making 

.     .T.  K.  Boss.  Toi'onto.  (^anada.     U.S.  Puts. 

(A)  1.1S7.702  ami  (n)  LIST, 70;?,  Juno  20,  1S)UI. 
Dato  of  appl..  Nov.  1,  1013. 
(a)  The  appjviatus  rouiprisos  means  tor  oarrj-itijj 
out  in  succession  the  operations  of  the  foUowins; 
process,  (b)  Tlie  j;rain  is  hydrat^^d.  and  (lie  iiraiii 
cells,  dist^endtnl  witli  water,  are  disrupted  by 
ext-ornal  pivssiuv,  .so  that  soUil)le  constituents  of 
the  bran  transfuse  int<i  the  liberated  cell-ct)ntents. 
The  bran  is  subsequently  removed,  e.g.,  after 
dryins  and  grinding,  and  the  pi-oduct  is  converted 
into  flour. — ^J.  H.  L. 

Flour  ;  Apparatus  for  maturing  and  blcarJting- 


J.  I.  L<igan,  Chicago,  Assignor  to  Industrial 
AppHance  Co.  U.S.  Pat.  1,188,065.  June  27. 
1910.     Date  of  appl..  Aug.  3,  191^l. 

The  apparatus  includes  a  storage  cylinder  con- 
taining a  treating  agent  gaseous  at  oi-dinary 
temperatures  and  pressures,  and  a  meihanisiu 
for  conti'olling  and  measuring  the  flow  of  gas  to 
tlie  deli\ery  pipe.  Tliis  mechanism  comprises  a 
thin  disc  with  a  minute  perforation,  arrange(l 
across  the  gas  duct,  against  wliich  the  pressure 
of  gas  is  maintained  constant  at  any  required 
value  by  means  of  reducing  vahes.  and  this 
pi-essure  is  indicated  in  terms  of  the  rate  of  flow 
of  gas  tluvugh  the  disc. — J.  H.  L. 

Flour ;    Process    of    purifying  ■ 


■during    manu- 
facture.    G.  T.  Smith,  South  Bend,  Ind.,  U..S.A. 
Eng.  Pat.  9793,  Jv.ly  5,  1915. 
See  U.S.  Pat.  1,154,547  of  1915  ;  this  J..  1915,  1111. 

Wheat  and  other  cereals  or  cereal  products  ;  Treat- 
ment of  — ■ — .  W.  Watson,  Assignor  to  Wood- 
lands. Ltd..  Dover.  U.S.  Pat.  1,189,023,  June 
27,  1916.     Date  of  appl.,  July  6,  1915. 

See  Eng.  Pat.  10.064  of  1914  ;  this  J.,  1915,  884. 

Treatment  of  u-aste  water  from  oil  factories.     Eng. 
Pat.   17,915.     See  Xll. 


XIXb.— WATER  PURIFICATION ;  SANITATION. 

Water  ;  Use  of  ammonia  in  the  chlorination  of  - 


J.    Race.     Lancet.    July   8,    1916.     Pharm.    J., 
July  22.    1916. 

As  tested  with  B.  coli  communis,  in  raw  Ottawa 
River  water,  the  germicidal  value  of  a  solution 
of  ammonium  hypochlorite  (prepared  by  the 
double  decomposition  of  calcium  h-iiioehlori'te  and 
anunonium  oxalate)  was  found  to  be  20 — 30  times 
tliat  of  a  solution  of  calcium  hypochlorite  con- 
taining the  same  proportion  of  available  clilorine 
(0-3  part  per  million).  This  was  traced  to  tlie 
presence  of  chloramine.  apparently  formed  bv  tlie 
Bpontaneous  decomposition  of  the  ammonium 
hypochlorite  in  accordance  with  the  equation, 
NH,OCl=NII,Cl-fII,0.  Chloramine  is  known 
to  have  a  much  greater  geniiicidal  action  than  an 
equivalent  of  chlorine,  and  to  be  produced  by  the 
action  of  ammonia  on  calcium  livpochlorite  in 
dilute  solution.  Practiially  no  iibsorption  of 
chlorine  was  found  to  occur  wlien  water  was 
treated  with  a  mixture  of  hypocldorite  and 
ammonia.  For  example,  in  parallel  exijeriments 
with  Ottawa  River  water  containing  10  parts  per 
rnilhon  of  av.-iilable  clilorine  in  the  form  of  (a) 
calcium  h}7jochlorite  alone  and  (b)  cal(  inm  hypo- 
chlorite previoiLsly  treated  with  an  e(|uiv.ilen"t  of 
ammonia,  the  proportion-s  of  available  chlorine 
absorbed,  at  60'  F.  (15-5"  C),  were  (a)  35  and  60% 
m  5  and  60  mim.,  and  (b)  1-4  and  3-2%  in  1  and 
20  hrs.,  respectively.  The  process  has  not  yet 
been    successfully    applied    on    a    practical    scale. 

—W.  K.  F.  P. 


Sewage  ;  Development  of  the  purification  of hj 

aeration  and  groirths  at  Lnicrcncc.  Mass.  K.  W. 
Clark.     J.  Ind.  Eng.  Cheni..  1916,  8,  6,53—651. 

At  tin- Lawrence  Experiiueiital  Station,  work  lm,< 
been  done  both  <"n  thcactivated  sluilge  j>roces,s  (this 
J.,  1911,  .">23,  1122:  1915.508.937  -,1910.  I53,55.M 
and  also  in  tanks  containing  pieces  of  slate  spacpil 
ainirt,  tilling  about  3 — 7";,  of  the  space.  Urowu 
and  grey  spong>-  gelalinons  gmwlhs  soon  form 
on  the  slates,  and  the  svispeiuled  matter  and  ;i 
largo  portion  of  the  colloidal  matter  of  the  sewayi^ 
is  collected  by  these  gi'owths.  Comp.ared  with 
the  activated  sludge  process,  tl\e  skate  t.ank  treat- 
ment generally  requires  more  time  but  less  air  to 
give  a  stable  effluent.  For  exami>le  in  compara- 
tive tests  practically  tlie  same  degree  of  purifica- 
tion, calculated  upon  removal  of  organic  matter. 
was  obtained  in  10  hours  in  a  slate  tank  as  in  s 
hours  in  an  activated  slmlge  tank,  and  the  con 
sumption  of  air  in  the  former  case  was  37%  of 
tliat  in  the  latter,— A.  S. 

Scivage  ;  Purification  of 6i/  activated  .ihidge  in 

winter  at  Die  Sewage  Testiiu/  Sliilion.  Milwaukee, 
Wis.,  U.S.A.  W'.  R.  Cop'elaud.  J.  liul.  Eng. 
Chem.,  1910.  8,  642—643. 

The  winter  temperature  of  Milwaukee  sewage 
averages  about  51°  F.  (10 '5°  C.)  and  occasionally 
falls  to  40"  F.  (4-5°  C.)  or  lower.  By  increasini; 
the  air  supply  from  1-6  to  2-3  cub.  ft.  per  g.illcm  el 
sewage,  it  has  been  possible  to  remove  about  90", 
of  the  bacteria  and  suspended  matter  by  the  con- 
tinuous flow,  activated-sludge  process.  The  sludge 
contains  about  QH%  of  water,  but  this  can  be  re- 
duced to  75  %  by  pressing,  witliout  addition  of  linie, 
and  the  sludge  press-cake  is  easUy  h.andled  and 
can  be  converted  into  a  fertiliser.  On  a  10",, 
moisture  basis  the  sludge  contains  about  5%  of 
nitrogen,  calculated  as  ammonia,  1-75%  of  avail- 
able phosphoric  acid,  and  0-4"o  of  potivsh.  It  Is 
estimated  that  1,000.000  gallons  of  Milwaukee 
sewage,  containing  about  260  to  440  parts  of 
suspended  matter  per  million,  will  yield  3000 — 4000 
galls,  of  sludge  containing  98  %  of  water,  equivalent 
to  about  i  ton  on  a  10  %  moisture  basis. — A.  S. 

Sewage  disposal  experiments  at  Brockton,  Mass., 
U.S.A.  R.  S.  Weston.  J.  Ind.  Eng.  Chem., 
1910,  8,  047—648. 

Owixci  to  increase  in  the  amount  of  sewage,  an<l 
addition  of  an  increasing  amount  of  shoe-factory 
waste,  the  sand  fllter-beds  in  use  at  Bwckton, 
Mass.,  U.S.A.,  became  overworked  and  gave  un- 
satisfactory results.  Preliminary  treatment  ef 
part  of  the  sewage  by  means  of  h  trickling  flllei- 
proved  inadequate  as  a  remedy.  It  was  not  fouml 
possible  to  obtain  a  highly  nitrified  diluent  using 
the  activated-sludge  process  alone,  but  (lie  process 
proved  v;ihiable  as  a  means  of  relieving  the  over- 
worked filter-beds.  When  the  effluent  fi'om  the, 
activated  shidge  process  is  ajiplied  to  a  sand  filter- 
bed,  a  highly  nitrified  final  cmuent  can  be  obtained 
at  a  rate  exceeding  200,000  galls,  pel'  acre  per  day^ 
(500,000  galls,  in  a  small  experimental  bed),  and 
the  beds  remain  free  from  suli-surface  dogcing. 

Paching-house  sewage;  Treatment  of hy  aera- 
tion in  the  presence  of  aclivated  sludge.  H- 
Riidnick  and  G.  L.  Nolile.  J.  Ind.  Eng.  Chem.. 
1916,  8,  651—6.52.  i 

In  an  experimentiil  plant  at  Chicago,  packinghoupol 
sewage  is  aerated  for  10  hours  in  a  taiilc.  10  ft.  by 
20  ft.  bv  10  ft.,  divitled  by  a  partition  .so  that  the 
path  of  flow  Is  40  ft.  long.  Sludge  containiiiR 
99-5  %  of  water,  which  has  b(;en  aei'atod  for  3  hours, 
is  introdiic(,'il  with  the  raw  sewage  at  the  rate  of 
30%  of  the  quantity  of  .sewage.  Air  is  intro- 
iluccd   through    |-inch  pipes  with    15-in.  perfora-j 
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tions,  tho  x>ipos  lieint;  plated  at  4  ft.  iiileivaLs    at 

right  angles   to   the   line   of   flow  ;     the   tank  has 

underflow  and  overflow   balTlcs.     The  air  supply, 

includinj;  that  used  in   siphonini;  the  sludj^o  from 

ono   tank   to   another,    is   3   eb.  ft.    per   gallou   of 

sewapc.     The  sewage  flows  from  the  aeration  tank 

iHto    a    settlinji    chamber    where    it    remains    for 

10— CO  mins.  ;   the  elfliient  overflows  eontinuously, 

md  the  sludge  is  siphoned  into  a  storage  tank. 

Che  effluent  is  fairly  clear,  practicaUy  odourless, 

md  non-putresciblc  for  at  least  4   days   by   the 

uethyleuo    blue    test.     Tlie    treatment    removes 

ibout  96°n  of  the  albuminoid  nitrogen,  71  %  of  the 

.nunonia  nitrogen.  06",,  of  the  total  organic  nitro- 

■en,  70%  of  the  organic  matter,  and  95  "j,  of  the 

uspended  solids.     Calculated  to  a  10  "^  moisture 

asis  the  sludge  contains  an  average  of  4-6%  of 

itrogon,  5-5%  of  fat,  2  "o  P3O5,  and  0-4  "o  KjO,  but 

cheap  method  of  reducing  the  water  content  to 

0%    is    needed  ;     sludge    containing    50%    HjO 

in  be  readily  and   cheaply   dried   in  the  usual 

)rms  of  dryers.     Tests  \\-ith  pipes,  14  in.  diam., 

Dd  3(5  ft.  and  18  ft.  high  respectively,  indicated 

lat  good  results  can  be  obtained  in  tanks  up  to 

"   ft.   high.     The   number   of   organisms   in   the 

.ilgc  is  increased  by  aeration  for  3 — 4  hours, 

-It  then  falls  somewhat  if  the  aeration  is  con- 

nued.     The  organisms  grow  better  at  20°  C.  than 

;37°C.— A.  S." 

annery  wastes  ;  Aclivated-shidge  process  in  ireat- 

ment  of .     H.   P.   Eddv   and   A.   L.   Pales. 

J.  Ind.  Eng.  Chem.,   1916,"  8,  649—651. 

N  account  of  experiments  on  the  application  of 

activated-sludge  process  to  the  treatment  of 

■ite  liquors  froni  a  tannery,  in  which  promising 

ugh  not  entirely  satisfactory  results  have  been 

tained. — A.  S. 

tlysulphides    and    ihiosulphate    in    lime-sulphur 

solutions;  Separaiion  and  determination  of . 

S.  D.  Averitt.     J.   Ind.   Eng.   Chem.,    1916,   8, 
623—627. 

IE  chief  constituents  in  commercial  lime-sulphur 

iutions  are  calcium  polysulphides  and  calcium 

iosulphate,    other   substances    being   present   in 

gligible  quantities.     The  polysulphides  can   be 

Icomposed     quantitatively     by     titration     with 

iline  or  with  dilute  hydrochloric  acid,  and  the 

osulphate   then   determmed   by   titration   with 

line  ;    when  acid  is  used  in  the  first  titration, 

•  hydrogen  sulphide  formed  can  be  eliminated 

boilmg.  without  appreciable  decomposition  of 

'  thiosulphate  ;    methyl  orange  or  methyl  red, 

led  towards  the  end,  is  used  as  indicator  in  the 

ration  with  acid.      In  the  double  iodine  titration 

i  thod.  sodium  nitroprusside  can  be  used  as  an 

ernal  indicator  to  ascertain  when  the  sulphide 

I  i  been  completely   decomposed  :     a  crystal  of 

roprusside    is    added    when    the    solution    has 

•  ome  very  faintly  yellow  by  addition  of  iodine, 

1  the  titration  continued  until  the  purple  colour 

iust  discharged.     The  total  sulphur  is  taken  as 

■■  sum  of   the   polysulphide   sulphur   and   thio- 

phate  sulphur.     Another  method  of  determining 

osulphate  in  lime-sulphur  solutions  consists  in 

tlising  both  the  polysulphide  and  thiosiflphate 

titrating  with  iodine,  adding  a  slight  excess  of 

ium  sulphide   to   reconvert   tetrathionate   into 

t  ^sulphate,    making    slightly    acid    with    dilute 

»  Irochloric     acid,     boiling    to     expel     hydrogen 

phide,    and    titrating    the    thiosulphate    mth 

1'  ine. — A.  S. 


Patents. 

'i/ier.     S.  Brickman,  Assignor  to  A.  Cohen,  San 

Vancisco,  Cal.     U.S.  Pat.   1,188,893,  June  27, 

'116.     Date  of  appl.,  Oct.  11,  1915. 

'  5  apparatus  consists  of  a  chamber  of  double 

'^  ieal  form  with  a  filter  screen  across  the  abutting 


bases  of  the  two  cones.  The  liquid  to  be  purified 
enters  at  the  bottom  by  a  vertical  pipe  with  a 
hootled  mouth,  and  leaves  at  the  top  through  the 
apex  of  the  cone.  The  iuapurities  are  retained 
in  the  lower  cone  and  are  removed  through  a 
pipe  from  the  inverted  apex.  A  cylindrical  casing 
surrounding  the  chamber  is  fitted  with  means  for 
circulating  hot  water  round  the  lower  cone  and 
cold  water  round  the  upper  cone. — J.  H.  J. 

Insecticide   [lead   arsenate] ;   Manufacture   of  - 


F.    P.    Dewey,    Washington,    D.C.     U.S.    Pat. 
l,188,740,June27,1916.Date  of  appl., Sep. 18,1909. 

An  arsenide  is  oxidised  and  the  arsenic  acid 
produced  is  neutraUsed  with  caustic  soda,  dis- 
solved in  water,  the  solution  filtered  froni  the 
insoluble  residue,  lead  acetate  added,  and  the 
insoluVjle  lead  arsenate  separated.  The  filtrate 
from  the  lead  arsenate  Ls  decomposed  with  sulphuric 
acid,  and  the  acetic  acid  liberated  is  converted  into 
lead  acetate  which  is  used  over  again. — J.  H.  J. 

Filtration,    aeration,    and   gasification    of   liquids ; 

Apparatus  for  the .     T.  K.  Irwin,  London. 

U.S.   Pat.    1,189,114,   June  27,    1916.     Date  of 
appl.,  Sept.  8,  1915. 

See  Eng.  Pat.  19,901  of  1914  ;  this  J.,  1915,  885. 
Sewage-sludge  ;  Gasification  of  - 


■  N.  Testrup, 
London,  and  T.  Rigby  and  Q.  W.  Andrew, 
Dumfries,  Assignoi's  to  Wetcarbonizing,  Ltd., 
London.  U.S.  Pat.  1,189,638,  July  4,  1916. 
Date  of  appl.,  July  11,  1914. 

See  Eng.  Pat.  16,800  of  1913  ;  this  J.,  1914,  938. 

Treatment  of  waste  icater  from  oil  factories.     Eng. 
Pat.  17.915.     See  XII. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Opium  assay  ;    Comparison  of  the  methods  of  - 


of  the  United  States  and  British  Pliarmacopceias. 
C.  E.  Smith.  Amer.  J.  Pharm.,  1916,  88, 292—301. 

TiiE  U.S.P.  (8th  Rev.)  and  the  B.P.  (1914)  methods 
for  the  assay  of  opium  showed  no  marked  differ- 
ences in  the  amount  of  morphine  in  a  sample  of 
normal  opium.  The  crude  precipitated  morphine 
obtamed  by  both  methods  contained  about 
2-3%  of  its  weight  of  codeine,  as  well  as  variable 
quantities  of  precipitated  .substances,  such  as 
calciimi  ammonium  meconate,  insoluble  in  both 
alcohol  and  lime  water,  which,  if  the  crude  alkaloid 
be  subsequently  titrated,  neutralise  mineral  acid 
and  hence  are  retm-ned  as  morphine.  These 
sources  of  error  may  be  avoided  by  extracting  the 
crude  morphine  obtained  from  5  grms.  of  opivun 
with  about  50  c.c.  of  neutral  absolute  alcohol, 
filtering  off  and  washing  the  insoluble  matter  with 
alcohol,  and  titrating  the  filtrate  with  N /IQ  acid, 
using  methyl  red  as  indicator.  The  alcohol  is  then 
evaporated  from  the  titrated  solution,  a  slight 
excess  of  caustic  alkali  is  added  to  convert  the 
morphine  into  morphinate,  the  alkaline  solution 
extracted  with  chloroform,  the  residue  from  the 
chloroform  solution  titrated  with  C  A'/IO  acid,  and 
the  amount  requii-ed  deducted  from  the  amount 
required  in  the  first  titration. — T.  C. 

Alkaloids  of  some  Egyptian  Solanacea;.    F.  Hughes. 

jnnistrv  of  Agric.  Egypt,  Techn.    Sci.  Service, 

Bull.  3,"  1916.    J.  Chem.  Soc,   1916    110,  i-,  530. 

(Compare   Dunstan  and  Brown,   this   J.,    Ib'JS, 

1177  ;  1901,  66.) 
The  Et^vptian  Hyoscyamus  muticus  may  contain 
onlv0-6°oOf  alkaloid  if  collected  after  the  npemng 
of  the  seed,  and  from  1-5-2%  about  the  tune  of 
flowering.  Great  care  is  necessary  m  drying  the 
material.     A  sample  of  expressed  juice  which  was 
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evaporated  under  reduced  pressure  was  found  to 
havo  lost  the  whole  of  the  alkaloid  liv  hvdrolvsis. 


-].     M.  C.  Hart. 


Alger Ua  root  [ ;    Alkaloids  in  ■ 

^Vincr.  J.  Pharm..  19UI.  88,  301— ;}02. 

Algerita  root,  from  Odostmion  trifoliatits  (Moric.) 
Heller  {Bcrbcris  triioUaltis.  Morioand),  a  shruV) 
Jtrowing  mo.st  abundantly  in  Western  Texas.  New 
Mexico,  and  Mexico,  j-ieided  1-19%  of  lierberine, 
and  about  0  1%  of  associated  alkaloids  but  no 
hydrastine. — T.  C. 


Rhamnus  barks  ;   Analysis  of  - 


.  O.  Tunniann. 
Apoth.-Zeit.,  1915,  30,  -193 — 196.  J.  Chem.  Soo., 
1910.  tlO,  U.,  404.  (Compare  this  J.,  1916,  273.) 
A  -WEIGHED  quantity  of  1-6  prms.  of  the  dry, 
powdered  bark  is  boiled  with  100  gnus,  of  sodium 
hydwxide  solution  (a  4''o  solution  in  the  case  of 
Rhamnus  frangultis  and  1{.  carniolieits,  and  a  S^o 
solution  with  R.  purshiantis  and  R.  catharlicus). 
shaken  for  ten  minutes,  allowed  to  settle,  and  the 
liquid  portion  filtered.  The  insoluble  portion  is 
again  shaken  for  ten  minutes  with  60  grms.  of  the 
sodium  hydroxide  sf>lution.  filtered,  and  washed 
with  sodium  hydi-oxide  solution  and  water. 
The  united  filtrates  and  washings  are  acidified, 
shaken  for  thirty  minutes  with  160  grms.  of 
cldoroform,  and.  after  two  hoiuis.  the  chloroform 
layer  is  separated,  filtered,  and  120  grms.  of  it  is 
sliakeu  with  120  grms.  of  the  sodium  hydroxide 
solution.  The  alkaline  solution  is  filtered,"  100  c.c. 
of  the  filtrate  is  acidified  with  hydrochloric  acid, 
and,  after  about  fifteen  hours,  the  precipitate 
formed  is  collected  on  a  weighed  filter,  washed 
with  1%  hydrochloric  acid,  dried  at  60' C,  and 
weighed.  The  following  quantities  of  anthra- 
quinones  were  obtained  from  the  various  t)arks  : 
R.  irangtdus,  3-8%;  R.  carniolicus.  41°;;  R. 
piirshiamts,  1-8%;  R.  catharlicus.  0-8%  to  2-7%. 
In  the  case  of  R.  cathartictis,  the  quantity  of 
anthraquinones  appears  to  increase  with  the  age 
of  the  Ijark.  The  precipitates  obtained  are  not 
qmte  free  from  ash.  If  irangula  bark  is  shaken 
with   cold   sodium   hydroxide   solution,   the  foam 

S reduced  is  coloured  red  ;    sagrada  bark  yields  a 
ght,  brown- coloured  foam  \mder  similar  condi- 
tions. 

Volatile  oil  irom  Liquidamber  'ormosana  Lance. 
K.  Kafuku.  J.  Chem.  Ind.,  Tokyo,  1916.  19, 
516—520. 

The  leaves  and  twigs  of  the  plant  yielded  about 
0-03%  of  a  volatile  oil  having  a  pale,  greenish- 
yellow  colour  and  terpenic  odour  ;  sp.gr.  0-8655 
at  20' C.  ;  nV  =1-4755;  oj,  =— 3-3°  (100 
mm.);  relative  -viscosity  i;  =  1 -69  at  20' C.  ;  acid 
value,  nil ;  ester  value,  5-9  ;  ester  value  after 
acetylation,  25-2.  The  oil  consisted  chiefly  of 
terpenes  :  camphene,  a-pinene,  and  dipentene  were 
identified  with  certainty,  while  nopinene  and  a 
phellandrene  were  also  indicated.  Traces  of 
aldehydes  or  ketones,  partially  unrecoverable  from 
bisulphite  compounds,  were  also  present. 

— W.  E.  F.  P. 

Chloropenlanes  ;   Hydrolysis  of  - 


_         .  as  affected  by 

high  pressure.  Synthetic  fusel  oil.  H.  Essex, 
H.  Hibbert,  and  li.  T.  Brooks.  J.  Amer.  Chem. 
Soc,  1916.  38, 1368—1373.  (.See  this  J., 1915,17  0. ) 

MONOCHLOROPEXTANE  (1-,  2-,  Or  3-)  was  heated 
in  a  steel  bomb  under  pressures  varying  from  240 
to  6000  lb.  per  sq.  inch,  and  at"  temperatures 
between  190'  and  300'  C  with  various  hydrolytic 
agents.  The  yield  of  amyl  alcohol  was  practically 
the  same  with  sodium  larbonate  as  with  sodium 
hydroxide,  and  sodiimi  acetate  gave  a  higher 
yield  than  either,  imder  the  same  conditions. 
When  glacial  acetic  acid  was  u.sed  as  a  solvent, 
the  more  stable  amylacetate  was  obtained  in 
larger  yields  and  at  much  lower  pressures  ;     but 


anhydrous    sodium    acetate    gave    better    result 
than  the  five  acid.     The  amount  of  diamyl  oth.-i 
formed   in   these   experiments   was    small,   never 
exceeding  S°o-     \Mion  213  grms.  of   the  chloro- 
pentane  was  heated  with  740  c.c.  of  25%  sodium 
hydroxide  for  Si  houi-s  at  2">0'  V.    under    12001b, 
pressure,  the  yield   of  fusel  oil  was  20-5";  ;    tho 
m.iximum  jield.  38"„.  was  obtained  with  580  c.c 
of  the  alkali  at   210"  C.   under  3300  1b.   pr2s,surc. 
Sodium  carl)onato  (223  grms. )  gave  with  300  gmi- 
of  the  chloropentane  a  yield  of  51 -2  "o  ""t  235°  ( 
under    6000  lb.    pressure.     The    .s;imc   amount   of 
chloixjpentane  heated  alone  with  600  c.c.  of  water 
for  6  haure  at  250°  V.  and  at  a  pre.ssure  of  1700  lli 
gave  23  "^  "f  the  alcohol.     The  addition  of  cuproi 
chloride    or  of  basic  lead  acetate  to  the  reactin! 
mixtures  did  not  afifect  the  rate  or  extent   if  tli 
action.     The    liigh    pressures    were    produced    1., 
using  300 — 500  c.c.  of  ether  in  the  liomb. — E.  H,  T 

Ethylene  ;      Polymerisation     of  - 


De    Mont 
mollin.    Btill.  Soc.  Chim.,  1916.  19,  242—247. 

The  oil  ("  ethylene  petrol  ")  which  collects  in  tli> 
receiver  when  ethylene  is  prepared  by  the  action 
of  phosphoric  acid  on  alcohol  (Xew'th.  this  ,T, 
1001,  757),  has  been  found  to  be  a  complex  mixtur 
of  hydrocarbons,  mainly  polymethylenes  (cycl" 
hexane  homologues)  together  with  saturat<-.i 
and  unsaturated  aliphatic  hydrocarlions  and 
aromatic  hydrocarlwns.  The  following  we\. 
i.S(>lated  in  a  state  of  puritv  :  di-Jsopix>pvl  (b.pl 
58° — 59=  C),  dimethyldiethybnetliane  (b.pt.  86'- 
87'  C),  hexahydro-m-xylene,  and  hexahydro-ji 
xylene  ;  other  hydrocarbons,  such  as  hexahydm 
cumene,  hexahydrocymene.  decanaphtheni 
dodecanaphthene.  and  tetradecanaphthene,  wei. 
shown  to  be  present  but  were  not  isolated  in  a  pur. 
condition. — F.  W.  A. 

lodc-albumin.     A.     Oswald.     Z.    physiol.    Chem. 
1915,  95,  351—3.52. 

Whex  albumin,  e.g.,  casein,  is  made  to  eombin. 
with   iodine   in   the   cold,   and   an   excess  of  th. 
halogen  is  avoided,  the  product  has  a  snow-uJiit 
colour  and  is  not  affected  by  light.     Commercial! 
pure  casein  is  dissolved  in  water  containing  th 
requisite  amount  of  caustic  alkali,   the  liquid  i 
cooled  to  0' — I'C.  and  then  an  excess  of  alkal 
is  added  to  unite  with  the  hydriodic  acid  liberate 
in  the  next  stage.     A  solution  of  iodine  in  pota.« 
slum  iodide,  cooled  to  the  same  temperature,  i 
added  slowly  and  with  constant  agitiation  until 
sample  rt-moved  from  the  main  liulk  is  found  fc 
contain  excess  of  the  halogen.     When  this  ex<i>*' 
has   disappeared,    more   iodine   solution   is  intm 
duced.  and  tliis  is  repeated  until  the  excess  remain 
after  standing  some  time.     Thereupon  the  reactio 
m.ixture  is   cooled   to  0° — fC.  (wiien  the  exec* 
again  disappears),  and  then  dialysed  in  parchmen 
tubes  until   the   cucumambient  distilled  water  i 
free  from  iodide.     The  iodo-albumin  Is  then  pn 
cipitated  by  adding  dilute  acetic  acid  ;    it  shoul 
be   dried    over   .sulphuric   acid   in    an    evacuate 
desiccator  and   then  powdered.      So    prepared 
dissolves  readily  in  dilute  alkalis, — E.  H.  T. 

Hydrosols  of  mercury  and  of  its  o.vi/gen  compound 
C.  Amberger.  Kolloid  Zeit«.,  1916,  18,97-10 
J.  Chem.  Soc,  1916,  110,  ii.,    380—381. 

St.\ble,  therapeutically  active,  colloidal  mercui 
can  t)e  obtained  by  the  use  of  albumins  or  thi 
jjroducts  of  flecomposition  as  protective  agonl 
Solid  hydrosols  containing  up  to  80%  of  mercui 
have  been  prepared  by  tlie  addition  of  a  soluti' 
of  mercuric  chloride  to  mixtures  of  glutin  or  dextr 
with  pyrogallol,  catechol,  or  certain  aniinophenol 
whereby  a  yellowish-white  precipitate  is  obtaine 
On  the"  addition  of  alkali  reduction  takes  plai 
and  colloidal  mercury  is  obtained.  If  clutin  ■ 
dextrin  is  mixed  with  a  solution  of  an  alkali  ai 
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a  mercuric  salt  added,  colloidal  mercuric  oxide  is 
obtiiinod.  By  tho  roaft.ion  of  colloidal  morrury 
with  lolloiilal  mercnric  oxido.  pi(>!>ared  as  dt'si  rihod 
above,  stable  prepaiati<ms  nf  lolloidal  mercurous 
oxide  are  obtained. 

Colloidal  carbon  and  the  dcconiposiiion  of  organic 
liquids  by  the  electric  arc.    'Parczjniski.    See  VII. 

Tilration    of    oxalic    acid    with    methj/l    orange    as 
indicator.     Bruhiis.     Sec  XXIII. 

Patents. 

Readih/   re.wrbable.    durable,    non-hygroseopic   lime- 

preparaiion  ;  Manufaclnre  nf  a .     H.  Sefton- 

Jones,   London.     From   J.    A.    Wiilflng,   Berlin. 
Eng.  Pat.  17,271.  Dec.  S,  1915. 

A  DOrBLK  lactate  of  sodiiun  and  calcium,  containing 
2  mols.  of  the  sodium  salt  to  I  mol.  of  calcium 
salt  and  1  mols.  of  water  of  crystallisation,  is  non- 
hygroscopic  and  suitable  for  supplying  calcium  to 
the  body  for  medicinal  purposes.  It  is  prepared, 
for  example,  by  mixing  238  gi-ms.  of  calcimn  lactate 
containing  9%  of  water,  with  280  grms.  of  sodium 
lactate  sjTUp  containing  20  °o  "^f  water,  the  mixt\U'e 
gradually  solidifj'ing. — B.  V.  S. 

Ethi/I      ether:       Puriiying .     G.       IMichaelis, 

Albanv.    N.Y.     U.S.    Pat.     1,189,002.    July    4, 
1916.     Date  of  appl.,  Apr.  23,  1915. 

CosQtERCiALLY  pure  ether  is  boiled  with  caustic 
alkali  in  a  vessel  fitted  with  a  reflux  condenser 
and  stirring  apparatus,  until  free  from  all  the  usual 
impurities. — B.  V.  S. 

Colloidal  solutions  in  organic  substances  not  miscible 

with     water ;     Process     of     producing .     H. 

Karplus.  Berlin.     U.S.   Pat.    1,189,696,  July  4, 
1916.     Date  of  appl..  June  26,  1915. 

See  Eng.  Pat.  8641  of  1915  ;  this  J.,  1916,  823. 
To  .)btain  a  coUoidal  solution  of  silver  in  vaseline, 
sodium  naphthenate  is  dissolved  in  a  silver 
hydrosol,  and  is  then  converted  into  a  naphthenate 
insoluble  in  water  and  soluble  in  vaseline  ;  the 
precipitate,  which  carries  down  the  colloidal 
silver,  is  filtered  oft,  dried,  and  mixed  with  vaseline. 

Methyl  chloride  and  methylene  chloride;  Process  of 

manufacturing .     B.  S.  Lacy,  Sewaren,  N.J. 

U.S.   Pat.    1,190.659.    July   11,  "1916.     Date  of 
appl.,  Sept.  28,  1914. 

Chlorixe  gas  (1  vol.)  is  caused  to  interact  with 
methane  (from  3  to  less  than  10,  preferably  4-^8, 
vols.)  at  400"  to  600^  C,  and  the  heat  of  the 
reaction  is  utilised  to  maintain  the  required 
temperature  without  application  of  external 
heat.— B.  V.  S. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Patents. 
Photographic  colour  printing  process.     J.  E.  Thorn- 
ton. London.     Eng.    Pat.   8300,   June   4.    1915. 
Addition    to    Eng.    Pat.    13,711,    Jime   5,    1914 
(this  J.,  1915,  SIS). 

The  process  described  in  the  cliief  patent  for  the 
production   of   coloiu-ed   pictures   on   a   paper   or 
other  opaque  support,  is  extended  to  the  formation 
of  transparencies  by  the  use  of  glass  or  similar 
support,     ^^^^e^e  a  regular  pattern  screen  is  used 
in  the   formation   of  a   kinematograph   film,    the 
position  of  the  pattern,  but  not  of  the  picture,  in 
relation   to   the   perforations   is   varied   from   one 
1  picture  to  the  next  so  as  to  prevent  the  pattern 
I  being     \-isible.     The     fineness     of     grain     recom- 
i  mended  is  from  about  1000  to  the  inch  for  ordinary 
transparencies  to  150 — 200  to  the  inch  for  kine- 
matograph films. — B.  V.  S. 


Developing  compositions.  T.  J.  Brewster,  Chester, 
Pa.,  U.S.A.     Eng.  Pat.  9331,  .Tune  25,   1915. 

By  the  use  of  a  developer  containing  p-phenyleno- 
diamine  and  a  nitrite,  development  over  a  much 
wider  range  ot  exposures  than  usual  is  possible, 
passable  n^sults  being  ol)taincd  with  extreme 
under-exposure  or  with  extreme  over-exposure. 
A  formula  containing  10  grains  jj-phenyleno- 
diamine,  10  grains  sodium  sulphite,  10  grains 
sodium  nitrite,  and  2  grains  sodium  carl)onate  to 
8  oz.  water  is  given  as  an  example. — B.  V.  S. 

Photographic    reproductions  ;    Preparation    of . 

J.  O.  Capstaft",  Rochester,  N.Y.,   U.S.A.     Eng. 

Pat.  13,430,  Sept.  21,  1915.     Under  Int.  Conv., 

Sept.  21,  1914. 
The  images  of  two  positives  taken  from  two 
colour  negatives  are  projected  simultaneously  on 
to  opposite  sides  of  a  film  coated  on  both  sides 
with  sensitive  emulsion.  The  resultant  negatives 
are  converted  into  coloured  positives  by  a  suitable 
pi^ocess,  such  as  that  described  in  Eng.  Pat. 
13,429  of  1915  (tliis  J.,  1916,  868).  The  method 
is  particularly  adapted  to  the  production  of 
coloured  kinematograph  films.  The  first  negative 
is  taken  through  alternate  red  and  green  screens 
and  a  positive  taken  from  tliis.  The  positive  is 
passed  through  the  double  gate  of  a  duplex 
kinematograph  apparatus,  two  pictures  (one 
"  red  "  and  one  "  green  ")  at  a  time,  and  by  a 
.siutable  arrangement  of  mirrors  or  prisms  the 
images  are  projected  simidtaneously  on  to  opposite 
sides  of  a  kinematograph  film  sensitised  on  both 
sides.— B.  V.  S. 

Colour  photograph  or  film  and  method  of  producing 
same.  F.  E.  Ives.  Philadelphia,  Pa.  U.S.  Pat. 
1, 188,939,  June27,1916.Dateofappl.,Dec.l4,1915. 

The  complete  picture  consists  of  three  differently 
coloiu'ed  pictures  in  register  in  the  same  gelatin 
film.  After  formation  of  the  first  (red)  image 
photographicaDy,  the  film  is  sensitised  with  bi- 
chromate, exposed,  and  the  second  image  coloured 
blue-green  by  selective  absorption  of  a  dye  ;  the 
third  (yellow)  image  is  transferred  by  imbibition 
from  a  preformed  image  on  a  separate  support. 

— B.  V.  S. 

Colour  photography  and  colour  printing.  J.  and 
B.  Rheinberg.  London.  U.S.  Pat.  1,191,034, 
July  II,  1916.     Date  of  appl.,  Aug.  31,  1914. 

See  Eng.  Pats.  22,938  of  1913  and  22,764  of  1914; 
this  J.,  1914,  1116:  1915,513. 


XXU.— EXPLOSIVES  ;  MATCHES. 

Nitrogen  in  nitro-subslitution  compoutuls  ;  Kjeldahl 
modification  for  determination  of  — — .  W.  C. 
Cope.    J.  Ind.  Eng.  Chem.,  1916,  8,  592 — 593. 

The  following  method  gives  good  results  with, 
picric  acid  and  nitro-derivatives  of  toluene,  but 
not  with  tetranitro-aniline,  tetranitromethyl- 
aniline  and  dinitronaplithalene.  About  0-5  grm. 
of  the  sub.stance  is  dissolved  in  30  c.c.  of  96  "Jg 
sulphuric  acid  containing  2  grms.  of  salicylic  acid, 
in  a  Kjeldahl  flask,  and  2  grms.  of  zinc  dust  is 
added,  in  small  portions,  with  cooling.  After 
standing  for  1 J — 2  hours,  with  shaking  at  intervals 
of  10 — 15  mins.,  the  flask  is  left  overnight,  then 
heated  over  a  small  flame  until  fumes  are  no  longer 
evolved.  The  solution  is  boUed  for  li — 2  hours, 
cooled  slightly,  and  after  adding  1  grm.  of  yellow 
mercuric  oxide,  it  is  again  boiled  for  1 — 1 J  hovu^, 
cooled,  treated  \vith  7-5  grms.  of  potassium  sul- 
phate and  10  c.c.  of  sulphtu-ic  acid,  and  again 
boiled  for  1  i — 2  hours  ;  if  the  solution  is  not 
clear  and  almost  colourless,  1  grm.  more  of 
potassium  sulphate  is  added,  and  boiling  continued 
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for  a  further  i — 1  hour.  .Vfter  cooling  and  iiililing 
250  I'.r.  of  wiiter,  the  sohition  is  ti-eated  with  2.^  c.c. 
of  potassium  sulphide  sohitiou  (80  gnus,  perlitre), 
1  gnu.  of  gri>mihitt>d  zinc,  and  So  — 90  c.c.  of  sodium 
hydivxido  soKition  (7oO  grms.  per  litre),  and  the 
anunouia  distilliHi  off. — A.  S. 

P.\TENTS. 

Bltislitig  carlridi/cs   usiiui   liquid   air.      W.   Weber, 
Hayingen.Germany.  Kng.l'at.  18.024, l)eo.24. 191 5. 

The  liquid  air  is  introduced  into  cnrtridKes  of  the 
tvpe  descrihed  in  Eng.  I'at.  8(>07  of  1915  (U.S.  Pat. 
r.l57.270  :  this  J.,  1910.  276)  immediately  before 
their  insertion  into  the  shot  hole. —  C.  A.  M. 


2\'ilro-starch  explosives.      J.  B.  Bronstein  and  C.  K. 
\VaUer.  AUentown.  Pa..  Assignors  to  Independent 
Xon-Freezing  Powder  Co..  Newark,  N.J.     U.S. 
Pats.     (X)  i:i88.244.     (b)  1.188.245.     and     (c) 
1.188.24(3.  June  20.  1910.    Dates  of  appl.,  Aug.  7, 
1913  (renewed  Jan.  8.   191(>),  Julv  1,  and  July 
6,   1914. 
(a)  Nitro-starch  is  incorporated  with  not  more 
than    35 "o    ff   a    niixture   of   aimnnnium   nitrate 
and  trinitrotoluene,  with  or  without  the  addition. 
of  a  hard,  granular,  readily  oxidisablc  carbonaceous 
material  (not  exceeding  10  °o  of  t'^e  total  weight), 
Ijarium  nitrate  (not  exceeding  40%),  and  sulphur 
(not   exceeding   10 °o).     (b)  Nitro-starch   is  incor- 
porated with  not  more  than  10%  of  gramdar  cereal 
screenings    or   other    carbonaceous    material,    and 
sufificient  oxygen-conveying  sulistance  to  yield  an 
excess  of  oxygen,   with  or  without  sulphur,      (c) 
Nitro-starch  is  incorporated  with   20  to   40%  of 
barium  nitrate,   with  or  without  sodium  nitrate 
and  sulphur  (not  exceeding  8%). — C.  A.  M. 

Explosives ;     Manufacture    of   primary .       R. 

Calvet,  Barcelona.  Spain.     U.S.  Pat.  1,189,238, 
July  4,  191(5.    Date  of  appl.,  June  6,  1913. 

See  Eng.  Pat.  9597  of  1913  ;   this  J.,  1913,  960. 


XXin.— ANALYSIS. 

Pviassium  bichromate  as  an  aiwh/lical  sta)idard. 
G.  Bruhns.  J.  prakt.  Chem.,  1916,  93,  312—338. 
(.See  this  J.,  1916.  618.) 

The  assertion  of  Wagner  that  the  bichromates 
have  a  stronger  oxidising  action  on  hydrogen 
iodide  than  monochromates,  and  that  thereby 
the  ■'  exce.ss  value  "  of  the  former  compared  with 
sodium  chloride  or  other  reliable  analytical 
standard  can  be  explained,  was  not  confirmed. 
Further,  the  hypothesis  that  chromic  acid  has  an 
activating  effect  on  the  action  of  dissolved  oxygen 
on  hydrogen  iodide  and  gives  lower  results  if  the 
oxygen  is  previously  expelled  froni  the  solution  by 
carlxin  dioxide,  is  regarded  as  quitfi  unjustified, 
a.<j  a  dimini.shed  value  of  only  0012%  was  found,  a 
figure  which  lies  within  the  limits  of  experimental 
error.  From  a  series  of  experiments  on  the  time 
reaction  between  very  dilute  bi<liromate  solutions 
and  hydrogen  iodide,  the  conclusion  is  drawn  that 
in  order  to  accelerate  the  oxidation  and  prevent  a 
subsequent  liberation  of  iodine,  it  is  preferiil;l(,'  to 
increase  the  concentration  of  the  acicl  rather  than 
that  of  the  iodide.  Thus  practically  correct 
titrations  were  obtained  after  5  mins.  with  dilute 
l>ichr<:)mate  Sf>lutions  to  which  only  1  c.c.  of  .V/2- 
potassium  iodide,  but  10  c.c.  of  9-2  .V-.sulphuric 
acid,  or  6  A'-hydrochloric  acid,  were  added.  The 
u.se  of  hydrochloric  acid  is  preferable,  as  the  same 
quantity  of  sulphuric  acid  cau.ses  a  considerably 
greater  after-liberatifin  of  iodine. — G.  F.  il. 


with  methyl  orange 


Oxalic  acid  ;    Titration  of  ■ 

as  indicator.    G.  Bruhns.    Z.  anal,  ('hem.,  191(1, 

55,  331—340. 
TuK  bicarbonates  of  alkaliuc-carth  metals,  includ- 
ing magucsiuiu.  may  be  titrated  with  nx.ilic  acid, 
using  methyl  orange  as  indicator,  if  alkali  metals 
are  only  pi-esent  in  small  amounts.  The  deter- 
mination of  the  alkalis  alone  or  in  presence  of 
boric  or  carbonic  acid  by  means  of  oxalic  acid, 
using  methyl  orange  as  indicator,  is  made  possible 
not  only  by  the  addition  of  lalcium.  sti-ontiura, 
orbariuin  chloride,  but  also  by  the  addition  ot  zjnc, 
cadmium,  or  m.anganous  sidphate,  or  silver 
or  lead  nitrate  ;  these  latter  may  also  be  used  in 
the  determinatiim  of  citric  and  tartaric  acids  by 
lai'ans  of  alkali,  using  methyl  orange  as  indicator. 
Ammonia  may  also  be  titrated  with  oxalic  acid, 
using  methyl  orange  as  indicator,  after  addition 
of  calcium  or  hariiuu  chloride.  .V/10  Ammi)i\ia 
solution  to  whicli  35  ginis.  of  crystallised  boric  acid 
per  litre  has  been  added  is  quite  stable.  In  pre- 
paring standard  oxalic  acid  solutions,  distilled 
water  free  fi'om  carbon  dioxide  must  be  used. 

— F.  W.  A. 

Precipitates  ;     Molecular    transformations    of . 

A.   VUliers.     Ann.  do  Chim.,   1916,   5,   109.     J. 

Phai-m.  Chim.,  191(1,  14,  49—51. 
Many  precipitates,  particularly  metallic  sulphides, 
when  freshly  precipitated  are  in  an  uiist.able  form, 
termed  the  protomorphic  state,  in  which  they 
possess  pi'operties  dilTering  from  those  they 
possess  in  the  final  state  to  which  they  gradually 
pass.  Thus  nickel  and  cobalt  sxilphides  at  the 
moment  of  form.ation  are  soluljle  in  hydrochloric 
acid.  The  rate  of  change  from  the  protomorphic 
to  the  final  state  depends  on  the  nature  of  the 
.substance  and  on  the  temperature,  the  con- 
centration, and  the  presence  of  soluble  salts. 
Increase  of  temperature  or  of  concentration,  or 
addition  of  soluble  .salts,  or  increase  of  concentra- 
tion by  freezing  the  aqueous  suspension  increases 
the  rate  of  change  to  the  final  state.  (See  also 
this  J.,  1895,  373,  389.)— T.  C. 


Aluminium  ;    Determination  of  - 


■  as  oxide.     W. 


Blum.  J.  Amer.  Chem.  Soc,  1916,  38, 1282—1297. 
A  detailed  study  of  aU  the  factors  concerned  in  the 
estimation  of  aluminium  as  oxide  has  led  to  the 
recommendation  of  the  following  method  of 
procedure.  The  solution  containing  the  aluminium 
salt  (in  amount  equivalent  to  010  grm.  alumina) 
is  treated  with  ammonium  cldoride  in  the  pro- 
portion of  at  least  5  grms.  to  200  c.c.  ot  solution, 
a  few  drops  of  a  0-2%  alcoholic  solution  of  methyl 
red  are  added,  and  the  li((Uid  is  heated  uiitil  it 
just  boils.  Dilute  ammonia  solution  is  intro- 
duced drop  by  drop  until  the  solution  becomes 
yellow,  whereupon  the  liquid  is  boiled  for  1 — 2 
minutes  and  then  filtered  immediately.  The 
precipitate  is  washed  thoroughly  with  a  hot  2% 
solution  of  ammonium  cldoride  or  nitrate.  A 
platiniun  crucible  is  used  for  the  ignition,  and  after 
the  carlidii  has  Ijeen  burnt  olT,  it  is  heated  \yith  a 
blast  (lame  for  5  minutes,  then  covered  immediately 
.and  cooled  in  a  desiccator.  A  second  heating  for 
a  like  period  is  recommended.  The  weighings 
must  be  performed  with  the  crucilile  well  covered. 
lOxperiments  made  with  a  hydnigen  electrode  and 
with  various  indicatoi's  sliowed  that  aluminium 
is  precipitated  completely  by  ammonia  when  the 
liydrogen  ion  concentration  is  reduced  to  10"*' — 
10-'-^,  an<l  that  tliis  point  is  given  approximately 
by  the  colour  changes  of  methyl  red  and  of  rosolic 
acid.  The  presence  of  ammonium  chloride  during 
the  precipitation  reduces  tlie  sohiltiiity  of  the 
hydroxide  and  tends  to  coagulate  it.  The  addition 
of  glycerol  or  of  tannic  acid  is  not  recommended, 
but  macerated  filter  paper  aids  filtration,  especially 
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of  lai'do  amounts  of  prccipitiite.  The  coiiclitiDns  of 
pivi-ipitatioii  arc  sviital)li'  for  Mie  co-iiriMiiiikit.iini  of 
fiTrii-  iron,  and  foi'  the  separation  of  hoMi  lui'tals 
from  l)ariuin,  sironliiun.  ealriuiu,  ami  niannesivini. 
The  aiUiition  of  a  litth^  aiunionia  to  tlie  wash- 
water  is  not  advised.  The  covering  of  tlie  omcible 
duiinir  drying  and  weighing  is  nscessary,  as 
ahnuina  is  decidedly  hygi'oscopic  ;  010  grm. 
of  ignited  naaterial  absorbed  1  nignu.  of  moisture 
in  5  uiiniites.  Wlii'n  the  amount  of  oxide  does  not 
exi'ccd  01 — 0-2  grm.,  lieathig  with  the  blast  flame 
for  longer  than  5 — 10  minutes  is  unnecessary  ;  and 
the  presence  of  ammonium  chloride  diu'ing  ignition 
causes  no  axjprcciable  loss  of  material. — E.  H.  T. 

Calcium  and  stroniium  ;  Dciermination  of in 

the  presence  of  phosphoric  acid  and  a  small  amount 
of  iron.  O.  B.  Winter.  J.  Ind.  Eng.  Chem., 
1910.  8,  603—601. 

Mcl'RUDDEN  (this  J.,  1910,  170)  found  that 
calcium  coidd  be  determined  in  presence  of 
phosphoric  acid  and  sniall  quantities  of  iron  by 
lirecipitating  it  very  slowly  as  oxalate  in  a  boiling 
solution  containing  a  small  quantity  of  free  hydro- 
chloric acid  :  the  precipitate  is  coarsely  crystalline 
and  does  not  appear  to  occlude  solul)le  salts.  The 
author  found  that  this  method  gives  low  results 
for  strontium,  but  accurate  results  can  be  obtained 
by  adding  alcohol  after  precipitating  as  oxalate. 
It  botli  calciiuu  and  strontium  are  present,  the 
precipitate  is  ignited,  tlie  oxides  dissolved  in  nitric 
acid,  the  solution  evaporated,  and  the  dehydrated 
nitrates  treated  with  alcohol  and  ether  to  separate 
the  ealciiuii  and  strontiiun  (U.S.  Dept.  Agric, 
Bureau  of  Chem..  Bull.  162,  44).— A.  S. 

Iodine  and  starch  :   Disturbing  influence  of  certain 
physiolo<jicully  important  substances  on  the  colour 

reaction    betu-een .       A.     dementi.       Ai'ch. 

Farm.  Sperhu.,  1915.  20,  258—268.  J.  Chem. 
Soc.  1916,  110,  ii.,  400. 

The  blue  iodine-starch  coloration  is  destroyed  by 
furfmal.  The  velocity  o£  decolorisation  is  directly 
proportional  to  the  amount  of  furfural  and 
ittvereely  propoitional  to  that  of  iodine,  and  with 
a  large  quantity  of  iodine  or  a  very  small  quantity 
of  furfural  decolorisation  is  not  produced.  Certain 
proteins  (albumins,  globulins,  plant  pi^oteins, 
albuminoids,  and  phosphopi-oteins)  also  cause  a 
more  or  less  rapid  decolorisation.  txlycine,  alanine, 
leucine,  and  asparagine  do  not  possess  this  pro- 
perty, but  tjTOsine  and  adrenaline  probably  do. 

Determination   of   vanadic  acid  after  reduction   by 
metallic   silver.     Edgar.     See    VII. 

-Yeif  method  for  determination   of  radioactivity   in 
minerals.     Sabot.     Sec  VII. 

-Veto  method  for  the  analysis  of  rancid  fats.    IssogUo. 
Sec  XII. 

Identification    of    croton    oil.     Comte.     See     XII. 

.Veic  tcay  of  carrying  out  the  pero.vydase  reaction  in 
milk.     Grimmer.     See  XIXa. 

Separation  and  detcrminutio)i  of  polysulphides  and 
;  thiosulphatc  in  lime-sulphur  solutions.  Averitt. 
i     See  XIXb. 

1 

[Comparison  of  the  methods  of  opium  assay  of  the 
I     United    States    and    British    Pharmacopoeias. 
I     Smith.     See  XX. 

I 

{Analysis  of  Rhamnus  barks.    Timmann.    See  XX. 

iKjeldahl  modification  for  dciermination  of  nitrogen 
innUro-substilutioncumpou)ids.  Cope.  5cc  XXII. 


P.VTENTS. 

Specific  f/raviti/  measurimi  means.  H.  P.  Dodge, 
Toledo,  Ohio.  U.S.  Pat.  1,189,4:51,  July  4, 
1916.      Date  of  appl.,  June  :iO.   191:5. 

A  TUBULAR  float,  dosed  at  the  top  and  open  at 
the  bottom,  has  air  in  its  U|)per  pai't,  and  floats 
in  an  upright  position,  partly  submerged,  in  the 
licpiid  to  be  tested.  It  is  free  to  move  verti- 
cally relative  to  a  fixed  tube  wiiich  pixijects 
vertically  upwards  through  the  open  end  of  the 
float  into  the  air-space  at  the  top.  The  other  end 
of  the  fixed  tube  communicates  with  a  liquid 
pressure  gauge  calibrated  to  show  specific  gravities, 
for  as  the  float  rises  and  falls  according  to  the 
deiLsities  of  the  liquids  under  test,  the  pressure 
of  the  air  in  the  float,  and  therefore  the  indications 
of  the  gauge,  undergo  corresponding  change, 

—J.  H.  L. 

Method  of  determining  the  total  available  heat  of 
gaseous  fuel.     U.S.  Pat.   1,189,300.     See  II a. 


Trade  Report. 

Trade    after    the    tear.     Committee    appointed    to 
consider    eommercial    and    industrial    policy. 

The  Prime  Minister  has  appointed  a  Committee 
to  consider  the  commercial  and  industrial  poUcy 
to  be  adopted  after  the  war,  with  special  reference 
to  the  conclusions  reached  at  the  Economic  Con- 
ference of  the  Allies,  and  to  the  following  ques- 
tions : — (a)  What  industries  are  essential  to  the 
future  safety  of  the  nation :  and  what  steps 
should  be  taken  to  maintain  or  establish  them. 
(6)  What  steps  should  be  taken  to  recover  home 
and  foreign  trade  lost  during  the  war,  and  to 
secure  now  markets,  (c)  To  what  extent  and  by 
what  means  the  resources  of  the  Empire  should 
and  can  be  developed,  {d)  To  what  extent  and 
by  what  means  the  sources  of  supply  within  the 
Empire  can  be  prevented  from  faUing  under 
foreign  control. 

The  Committee  is  composed  as  follows  : — The 
Right  Hon.  Lord  Balfour  of  Burleigh,  K.T., 
G.O.M.G.  (Chau'man),  Mr.  Arthur  Balfour,  Mr.  H. 
Gosling,  Mr.  W.  A.  S.  Hewins,  M.P.,  Mr.  A.  H. 
lUingworth,  M.P.,  Sir  J.  P.  Maclay,  Bart.,  The 
Right  Hon.  Sir-  A.  .Mond,  Bart.,  M.P.,  Mr.  Arthur 
Pease,  Mr.  R.  E.  Prothero,  M.P.,  Sir  Frederick 
H.  Smith,  Bart..  Mr.  G.  J.  Wardle,  M.P.,  together 
with  the  following  gentlemen  who  are  presiding 
over  Board  of  Trade  Committees  on  the  position 
of  important  industries  after  the  war  :— Sir  H. 
Birchenough,  K.C.M.G.,  Lord  Faringdon,  Sir 
C.  G.  Hyde,  The  Hon.  Sir  C.  A.  Parsons.  K.C.B., 
F.R.S.,  Lord  Rhondda,  Mr.  G.  Scoby-Smith.  Mr. 
Percy  Ashley,  of  the  Board  of  Trade,  and  Mr. 
G.  C.  Upcott,  of  the  Treasury,  have  been  appointed 
Secretaries  to  the  Committee. 

Prohibited  exports.     Order  in  Council,  Axig.  15,1916. 

The  following  headings  have  now  been  added  to 
the  list  of  prohibited  exports  (see  this  J.,  1916, 
620): — (2)  Cadmium,  alloys  of  cadmium,  and 
cadmium  ore;  (1)  cryolite;  (1)  lead  coated 
sheets  ;  (3)  linoleum  ;  (2)  silico-spiegel.  The  ex- 
portation of  tin  plates  and  terne  plates  and 
receptacles  made  therefrom  is  now  prohibited  to 
all  destinations. 

Prohibited  imports.  Notification  No.  6. 
The  following  rulings  and  decisions  have  been 
arrived  at: — Xot  pro/ii6i7<?(f.  Aluminium  powder; 
leather  board.  Prohibited.  Aluminium  taiiks, 
cylinders,  pipes,  and  parts  of  machines  made  of 
aluminium  ;    felspar. 
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Chentical,  drug,  and  dye   manufacture   in   Japan. 
Boanl   of  Tnuie  J..   July   0,    1916. 

The  Japanese  Home  OftU-e  has  been  encouraging 
the  prodiutiou  of  ihemioals  ami  drugs  in  Japan 
ill  onler  to  make  up  the  shortage  iu  the  imports 
of  these  goods  resulting  from  the  Kuivpean  war. 
As  the  result  of  a  recent  ollicial  investigation  it  is 
statoil  that  the  following,  amongst  other  chemicals 
and  drugs,  are  now  being  pi'odiiced  in  Japan  : — 
Acetanilide.  acetic  acid,  acetic  anliydrido.  aloin, 
alum,  ammonia,  auxmonium  oxalate,  antipyrine, 
aspirin.  Iiarium  chkiride.  lieuzol.  bismuth  sub- 
oitrate,  bromine,  calcium  carbonate,  calcium 
chlorate,  calcium  sulphat<\  carbon  liisulphide, 
castor  oil.  caustic  soda,  citric  acid,  creatine,  crude 
arsenious  acid,  crude  sodium  carbonate,  digitalin, 
ether,  ethyl  alcohol,  formalin,  glycerin,  hydro- 
chloric acid,  ichthyol.  iodine,  iodoform,  lactic  acid, 
magnesium  carbonate,  magnesium  oxide,  magne- 
sium sulpluvte.  menthol  crystals,  metallic  sodium, 
moi-]>lune  hydi-ochloride,  naphthalene,  nitric  acid, 
opium,  peppeimint  oil,  pheuacetin,  protargol, 
phosphoric  acid,  quiiune  hydrochloride,  salicylic 
acid,  salol.  sodium  bicarbonate,  sodium  peroxide, 
sodium  salicylate,  siiltpetre.  sulphuric  acitl,  tannic 
acid,  and  yellow  prussiate. 

The  enormous  rise  in  the  price  of  dyestuffs  has 
caused  d>e-making  concerns  to  be  started  in 
various  places  in  Japan.  The  production  of 
vegetable  dyes,  for  some  time  neglected,  has  been 
recommenced  and  the  processes  of  making  synthetic 
dves  are  being  studied.  Already  the  manufacture 
of  synthetic  black  and  brown  dyes  has  been  started 
on  a  smaU  scale.  The  output  of  phosphonis  by 
Japanese  works  is  increiising,  as  is  also  the  pro- 
duction of  sulphate  of  ammonia.  The  total 
quantity  of  sulphate  of  ammonia  which  will  be 
manufactured  in  Japan  this  year  is  estimated  to 
be  4 1 ,800  tons.  It  is  considered  that  the  Japanese 
demand  for  oxygen  for  inilustrial  purposes  can  be 
nearly  satisfied  by  the  output  of  .Japanese  com- 
panies, which  is  said  to  amount  to  about  2.000,000 
cubic  feet  per  annum. 


Books  Received. 

Stantjard  density  and  volumetric  tables. 
U.S.  Bureau  of  Standards,  Circular  No.  19. 
Fifth  edition.  Mar.  80,  1916.  67  pages.  Govt. 
Printing  Office,  Washington.     Price  15  cents. 

This  circular  contains  tables  of  specific  giavitiea 
of  solutions  of  ethyl  and  methyl  alcohols,  sucrose, 
and  sulphuric  acid,  conversion  tables  for  Bauni4 
hydrometers,  tables  of  temperature  corrections 
and  of  the  data  used  in  graduating  hydrometers 
and  in  density  and  specific  gravity  determinations. 

Invar  and  related  nickel  steels.  U.S. 
Bureau  of  Standards.  Circular  No.  58.  Apr.  4, 
1916.  68  pages.  Govt.  Printing  Office,  Wash- 
ington.    Price  10  cents. 

S.OIPLING    AND    ANALY.SIXG    FLUE    GASE.S.      By    H. 

Kreisinger  and  F.  K.  Ovitz.  U.S.  Bureau  of 
Mines.  Bull.  97.  70  pages.  Govt.  Printing 
Office,  Washington.     Price  15  cents. 

Vocabulary  of  Indian  Medicinal  Sub.stances 
.\ND  Drugs.  By  C.  M.  Gupta.  Kliosla  Bros., 
Railway  Road,  Lahore,  xiv.  -1-  229  pages, 
9}  x6  in.     Price  lis.  4d.  (8R.  8A.). 

The  book  commences  with  an  index  giving  the 
names.  h)Otanical,  native,  and  British,  of  all  the 
ditigs  dealt  with,  following  which  is  the  vocabulary 
proper,  arrangc-d  alpliabetically  according  to  the 


Urdu  or  Bhasha  names,  with  their  etiuivalents  in 
S;inskrit,  Arabic,  Pei-sian,  and  English,  together 
with  a  very  brief  description  of  each.  Other 
sections  of  the  book  give,  in  the  saiue  languages, 
the  various  species  and  parts  of  plants  used  in 
medicine,  names  of  medicinal  preparations,  and 
nuHlical  terminology. 

A  Sknior  E>vPERrMENrAL  Chemistry.  By  A.  E. 
DUNSTAN  and  F.  B.  Thole.  Methuen  and  Co., 
Ltd.,  'Mi,  Kssex  Street,  London,  W.C.  522  pages, 
7J  \4J  in.     Price  5s. 

A  TEXTBOOK  for  studeiits  of  the  upper  forms  of 
Secondary  .Schools  and  in  Technical  Institutes. 
A  brief  introduction  to  chemical  theory  is  foUowetl 
by  chapters  on  the  various  elements  and  their 
compounds,  numerous  experiments  being  sug- 
gested. There  are  appendices  dealing  with  quali- 
tative and  volumetric  analysis  and  giving  the 
melting  and  boiling  points  of  the  conunoner 
elements. 

UIGE.ST  OF  COitXIENTS  ON  THE    PHARJIACOPCEIA    OP 

THE  United  States  of  .iVmerica  and  on  the 
National  Formulary  for  1911.  By  M.  I. 
WiLBERT.  Hygienic  Laboratory.  Bull.  No.  105. 
Government  I'rinting  Office.  Washington.  51C 
pages,  9  x5J  in.     Price  50  cents. 

Metal  Mlne  Accidents  in  the  United  St.ates 
DURING  1914.  By  A.  H.  Fay.  U.S.  Bureau  of 
Mines,  Tech.  Paper  129.     96  pages,  9Jx5J  in.* 

Some  Engineering  Problems  of  the  Panama 
Canal  in  their  rei.ation  to  Geology  and 
Topography.  By  D.  F.  JL\cDon.ald.  U.S. 
Bureau  of  Mines,  Bulletin  86.  88  pages, 
9Jx5Jin.» 

La  Science  Francaise.  Minist^re  de  I'lnstruc- 
tion    Publique.     In     two     vols.      800     pages, 

SI  x5i  in. 

The.se  volumes  were  prepared  by  the  French 
Minister  of  labile  Instruction  for  the  Inter- 
national Exposition  at  San  Francisco  in  1915,  and 
they  give  brief  accounts  of  the  contributions 
wliich  France  has  made  to  scientific  progress  in 
its  various  branches.  The  work  is  illusti-ated  with 
numerous  portraits,  including  those  of  Lavoisier 
and  Pasteur,  and  contains  a  preface  by  M.  Poincar^. 

SujrMARY  Report  of  the  Mines  Branch  of 
the  Department  of  Mines  for  1914.  Canada 
Dept.  of  Mines,  Report  No,  346.  232  pages  and 
12  plates,  9i  x6i  in.     Price  25  cents. 

Canada  :  the  Country  of  the  Twentieth 
Century.  By  Watson  Griffin.  Department 
of  Trade  and  Commerce.  Ottawa.  2S3  pages, 
9Jx6i  in. 

TiHS  book  is  published  by  authoi'ity  of  the  Minister 
of  I'rade  and  Commerce  of  Canada,  and  contains 
a  comprehensive  review  of  the  Dominion  of 
Canada,  especi.-illy  in  legai-d  to  its  agricultural, 
forest,  and  nuneral  resources,  its  industrial  and 
commercial  development,  and  its  geographical 
relation  to  the  markets  of  the  world.  It  contains 
ten  maps  and  numerous  illustrations. 

Results  of  the  invkstigatio.n  of  six  lionitr 

SAMPLE.S  from  THE  I'ROVINCE  OF  ALBERT.^.       By 

B.  F.  Haankl  and  J.  Bliz.Uid.     Canada  Dept.  , 
of     ]\Unes,     Report     No.     331.     viii. -f-UO -|-xx. 
pages,  9i  x6J  in.*     (S(-e  page  832,  Class  IU.) 


•  a  certain  number  of  the.se  publications  can  be  obUined  taw 
on  application  to  the  respective  Onvcmmfnt  l>epirtraent«. 

In  the  case  of  the  U.S.  Government  piiblicationg,  when  this  supply 
in  exhausted  copies  can  be  obtained  at  the  prices  mentlODOO  uoui 
the  Superintendent  of  Documents,  Washington,  l>.t'.,  U.8.A. 
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Communication. 


THE     ANALYSIS     OF     BENZOL     FIRST- 
RUNNINGS. 

BY    PERCY    E.    SPIKLMANX,    PH.D.,    B.SC-.    P.I.C,    .\ND 
F.    BUTLEK  JONES,  B.A.(CANT.\B.). 

Experiments  have  lieeii  carried  out  in  onler  to 
ascertain  whether  the  method  for  the  analysis  of 
conmiercial  benzols  (this  Journal,  April  1.5th,  1910, 
p.  390)  is  applicable  to  first -runnings. 


(5%)  within  the  limits  of  accuracy  of  the  earlier 
benzol  analysis. 

It  was  found,  further,  that  water-solulile  sub- 
stances wore  insuffiiient  in  quantity  to  affect 
estimation  by  specific  tjravity,  and  also  that  a 
severe  washing  w'ith  sulphuric;  acid  to  remove 
other  impurities  did  not  cause  alteration. 

The  method  previously  described  can  th.irefore 
be  applied  directly  to  the  evaluation  of  benzol 
first -runnings  with  the  following  modifications: — 

1.  Carbon  bisul/jliiih'. — The  estimation  of  a  high 
percentage  of  carbon  bisulpliide  is  most  con- 
veniently carried  out  by  diluting  the  sample  with 
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TY       AT   15-S'C.    AFTER      RCMOVINQ      CAflBON        BISULPHIDE. 


This  fraction  differs  from  the  benzol  fraction 
mainly  In  containing  up  to  10%  or  15%  (and 
rarely  as  much  as  65  % )  of  carbon  bisulphide,  and  up 
to  15%  paraffin,  together  with  very  small  pro- 
portions of  a  number  of  other  .substances. 

_Fi-om  a  known  mixture  it  was  found  that  even 
65%  of  carbon  bisulphide  gave  a  distillation  test 
corresponding   to   the   amount   of   toluene   added 


up  to  five  times  its  volume  of  benzene,  which  has 
been  previously  purified  from  any  carbon  bisulphide 
that  it  may  contain. 

2.  Paraffin. — The  specific  gravity  of  the  paraffin 
of  this  fraction  is  0700. 

If  the  percentage  of  paraffin  is  such  that  it  lies 
outside  the  graph,  its  quantity  can  be  deter- 
mined most  easily  by  employing  the  simpler  of 
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the  two  benzol  graphs  {loc.  cii.),  ascertaining  the 
specific  pravit  V  of  thcbenzeno-tohienemixtui-e  by  its 
means,  and  <\otorinininf;  the  ditTerenco  between 
this  and  that  of  the  s;iiup!e  miiU'r  examination 
ftXtor  tvmoval  of  CSj  :  tlie  resultins:  dilTerenee  is 
then  evahiated  by  means  of  tlie  parallin  grapli 
in  the  present  paper. 

Further,  it  becomes  necessary  to  take  into 
consideration  the  percentage  of  carbon  bi'iulphide 
present  anil  to  correct  the  quantity  of  paraflin 
tound  by  differences  of  gravities. 

If.  for  instance.  10  "o  of  carlion  bisxilphide  is 
present,  the  quantitv  of  parafiin  found  will  lie  that 
present  in  DO  c.c.  of  liqxiid  and  the  value,  therefore, 
will  have  to  be  diminislied  in  the  ratio  of  90  :  100. 

In  general,  paraflin  (true  figure)  =paraflin 
found  multiplied  by  the  fraction  — fr,fr^>  where 
s  is  the  percentage  of  CSj. 

This  correction  need  not  actually  be  calculated 
as  it  can  be  obtained  directlv  in  the  accoinpanving 
graph  (p.  911). 

The  following  examples  of  known  mixtures 
indicate  tlie  mode  of  cmplojTnent  : — 

(1)  Mixture  taken:  4%  toluene,  3%  paraffin, 
12%  tSj.  81%  benzene. 

Distillation  of  100  c.c.  up  to  90°  C.  gives  97-5 
c.c,  equivalent  to  3-6  °o  toluene. 

Specific  gravity  after  removal  of  CS.  :  0-8762. 

Junction  of  3-6  °o  toluene  with  gravity  0-8762 
line  is  at  -1-3%  paraffin. 

Specific  gravity  of  original  sample  :    0-0205. 

Specific  gravitv  after  removal  of  CSj :  0-8762  = 
12-5%  CSj. 

In  order  to  obtain  a  correct  value  for  the 
paraffin,  tlie  point  representing  the  observed 
percentage  is  moved  upwards  continuously, 
equidistant  from  the  continuous  and  then  dis- 
continuous straight  lines,  until  it  reaches  the 
point  representing  the  carbon  bisulphide  percen- 
tage :  this  point  gives  the  correct  value  of  3-8% 
paraffin. 

(2)  The  mixture  taken  consisted  of: — 4°^ 
toluene,  11%  paraffin,  50%  carbon  bisulphide, 
35%  benzene. 

Distillation  of  100  c.c.  to  90°  C.  yields  971  c.c.  = 
4%  toluene. 

As  the  mixture  has  a  gravity  of  1-0496,  which  is 
outside  the  graph,  exactly  15  c.c.  was  diluted 
five  times,  i.e.,  to  75  c.c,  with  pure  (jenzene.  The 
specific  gravitv  of  this  mixture  0-9150,  the  specific 
gravity  after  removal  of  CS,  :  0-8794=10%  €82  = 
(5  X 10  =)  50  %  on  the  origina"]. 

The  junction  of  4%  toluene  and  the  0-8794  line 
is  at  2-6 °o  paraffin  ;  this  fignre  corrected  as  before 
shows  2-3  °o  paraffin,  which  equals  (5x2-3=) 
11-5%  on  the  original. 

It  will  be  realised  that  for  higli  percentages  of 
carbon  bisulphide  and  paraffin  the  results  will  be 
less  accurate  than  those  obtained  in  tlie  analysis 
of  benzols,  but  at  the  same  time,  that  there  are 
no  serious  deviations  from  the  true  values. 


BEPORT    OF    THE     COMMITTEE    OF    THE 

PRIVY     fOUXC'IL    FOR     SCIENTIFIC    AND 

INDUSTRIAL  RESEARCH   FOR  THE   Y'EAR 

1915-1910.      [CD.  8330.] 

The  Committee  con.stituted  by  Order  in  Council 
dated  July  28th,  1915  (see  this  Journal,  1915, 
783),  has  issued  its  first  report,  which,  after  noting 


previous  Government  action  in  connoition  with 
research  during  tlie  present  century,  deals  at  some 
length  with  tlie  Wliiie  Taper  issued  by  the  Presi- 
dent of  the  Hoard  of  I'^ducation  fCd-  800.")  1  describ- 
ing the  tiovernment  Scheme  for  organising  and 
developing  researdi.  Early  in  its  delilierations 
the  Committee  decided  to  give  science  in  its 
applications  to  industry  preference  over  pure 
science,  realising  that  the  "  practical  liusiness 
world  "  had  to  lie  dealt  with.  This  course  was  also 
desirable  in  view  of  the  fact  that  tlie  Vnivei-sities 
have  lieeii  so  do]ili"ted  of  stu(b'iils  and  teachers 
that  they  have  neither  thi^  leLsure  nor  the  detach- 
ment of  spirit  essential  to  original  research. 
The  Committee  therefore  determined  to  pursue 
a  system  of  careful  inquiry  .and  consultation. 
The  fii-st  inquiries  showed  that  there  were  certain 
researches  being  conducted  or  directed  liy  pro- 
fessional associations  in  the  period  iireceding 
the  war  which  stood  in  grave  jeop.ardy  of  enforced 
abandonment;  in  order  to  secure  the  continuance 
of  as  many  of  these  researches  as  pos.sil>le,  it  was 
decided  to  recommend  the  payment  of  suitable 
grants  to  the  societies  concerned  (a  list  of  these 
is  given  in  Appendix  III.).  Tlie  Chairman  and  other 
officers  of  the  Committee  have  interviewed  repre- 
sentatives of  a  large  number  of  the  jirincipal 
scientific  and  technical  societies,  "  in  all  cases 
with  gratifying  results."  It  is  noted  that  the 
most  highly  organised  industries  are  generally 
those  which  have  made  the  most  use  of  research 
and  are  consequently  more  ready  for.  though 
possibly  not  most  in  need  of,  the  encouragement  it 
is  the  duty  of  the  Committee  to  alTord.  It  is 
stated  that  "  the  chemical  trades  for  the  most 
part  are  so  divided  and  individual  in  outlook 
that  the  various  professional  societies  have  had 
neither  the  influence  nor  the  means  necessary 
to  enable  them  t.o  take  a  large  share  in  promoting 
research  in  connection  with  those  industries." 
In  the  meantime  the  Universities  and  Technical 
Colleges  of  the  country  had  been  invited  to  form 
a  register  of  researches  actually  in  progress  at  the 
outlireak  of  war,  and  a  survey  is  now  being  made 
of  the  amount  and  the  character  of  the  provision 
made  in  our  higher  educational  institutions  for 
research  work.  The  po.ssibility  of  inducing  firms 
in  some  of  our  industries  to  inform  the  Coiiuiiittee, 
in  confidence,  of  prolilems  in  hand  or  in  contem- 
plation, is  also  being  considered.  In  the  latter 
connection  mention  is  made  of  the  .S])irit  of  co- 
operation which  is  growing  up  in  many  of  the 
industries.  The  Committee  has  caused  inquiries 
t<i  be  made  in  the  Universities  and  Teclinical 
Colleges  as  to  the  existence  of  students  or  teachers 
not  engaged  on  war  duties  who  might  be  retained 
for  scientific  research  if  tlie  Committee  would 
assist  them.  As  a  result  the  Committee  has 
recommended  grants  to  some  40  individuals, 
amounting  in  all  to  about  £(iOOO.  It  is  also  hoped 
to  give  assistance  in  correlating  the  researches 
being  made  into  the  same  prol)leiii  by  encouraging 
the  intercliange  of  information.  Something  in 
this  direction  has  already  been  achieved,  as  in 
the  cases  of  the  researches  of  steam  nozzles  and 
optical  glass. 

At  an  early  date  the  Committee  became  con- 
vinced that  it  would  be  necessary  to  form  a  series 
of  strong  Standing  Committees  to  assist  them  in 
surveying  fields  of  research,  in  constructing 
panels  of  referees,  and  in  dealing  with  applications 
for  grants.  Three  such  <  'ommittees  have  now  been 
set  up,  nanielv  a  Commit  tee  on  Metallurgy  under 
the  chahman'ship  of  Sir  Gerard  Miintz,  with 
special  sections  for  ferrous  and  non-ferrous  metal- 
lurgy ;  a  Committee  fin  Engineering  under  the 
chairnianship  of  Sir  .Maurice  Fit'/.maurice :  and 
a  Committee  on  Mining  under  the  chairmanship  of 
Sir  William  (iarforth,  witli  a  section  on  the  mining 
of    iron,   coal,  and   hydrocarbons,  and    a  section  1 
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on  the  mininp;  of  other  minerals.  The  formation  of 
other  Coininittees  is  in  eonteniplation.  jiroliatily 
iii'-luding  Coininittees  on  fuel,  rubber,  cotton  and 
p.iper,  textiles,  etc. 

Referenre  is  made  to  the  work  of  the  Glass 
Hesearcli  Comniittoo  of  tlie  Institute  of  Chemistry, 
and  of  the  efforts  made  in  .Stafl'ord.shire  to  produce 
.Si'jjer  cones  and  laboratory  porcelain,  etc.  .V  grant 
has  been  recommended  for  th(»  erection  and  main- 
tenance of  research  laboratories  and  workshops 
in  connection  \Tith  the  Stoke  Pottery  School. 

Referring  to  the  movement  towards  trade 
association,  the  report  states  that  it  is  evident 
that  the  difficulties  of  tradition,  trade  organisation, 
and  national  temperament  which  stand  in  the  way 
of  combination,  must  be  squarely  faced  if  progress 
is  to  be  made  and  must  be  dealt  with  as  part  of  a 
comprehensive  plan.  The  Committee  expects  to 
have  in  growing  measure  the  help  and  s^^npathy 
of  manufacturers  in  the  work  that  lies  ahead, 
and  note  is  made  of  the  %\-illingness  wliich  has  been 
sho\vn  by  certain  manufacturers  to  support 
;i>searches  undertaken  in  the  interests  of  their 
industries. 

One  of  the  chief  impediments  in  the  way  of 
organisation  of  research  is  thought  to  be  the  small 
>cale  on  wliich  most  British  industrial  firms  have 
Vieen  planned.  It  may  be  desirable  for  the  State  | 
to  take  special  pains  to  encourage  those  scientific 
industries  which  are  recognised  as  being  essential 
to  the  national  well-being,  and  accordingly  the 
.•^tate  may  be  well  advised  to  support  researches 
in  these  industries  to  a  greater  degree  than  in 
ordinary  cases.  Among  the  industries  mentioned  I 
in  this  connection  are  the  manufacture  of  optical 
and  chemical  glass,  porcelain,  fine  chemicals, 
'lyestufts,  synthetic  drugs,  and  high  explosives. 
Rirtiier.  if  a  healthy  condition  of  inquiry  is  to  be  ] 
fostered  in  these  industries,  the  Committee  recog- 
nises the  need  for  convincing  the  manufacturing 
world  in  general  that  scientific  research  is  a  paying 
proposition.  The  shortest  means  to  this  end  is 
lielieved  to  be  an  attack  upon  the  pressing  pi-oblems 
of  manufacture  which  arise  in  the  course  of  the 
tirdinary  routine.  The  Committee  declares  that 
unless  the  generality  of  British  firms  can  be 
induced  to  alter  their  present  attitude,  it  will 
liave  failed  profoundly  in  one  of  its  appointed 
tasks. 

It  is  recognised  that  the  Universities  must 
lie  the  main  sources  of  research  in  pure  science, 
but  that  they  can  also  ^vith  their  existing  organisa-  , 
tion  assist  smaller  firms  and  less  important  indus- 
tries to  solve  the  problems  immediately  in  front 
of  them,  and  also  attack  certain  fundamental 
problems  of  research  in  applied  science.  The  present 
organisation  of  some  of  the  special  technological 
departments  of  the  Universities  and  technical 
schools  may  need  modification  if  they  are  success- 
fxiUy  to  carry  the  burden  that  will  be  put  upon 
them  in  the  future.  In  the  new  laboratories  at 
stoke  and  the  proposed  Research  Institute  for 
Trlass  at  Sheffield  University,  the  departments  are  ' 
to  be  conducted  by  special  Committees  or  delegacies 
consisting  of  representatives  of  the  parent  body 
and  of  the  industries  concerned. 

The  question  of  organisation  of  research  in  the 
"hole  British  Empire  is  also  engaging  the  attention 
of  the  Committee,  and  memoranda  on  the  subject 
[have  been  received  from  several  of  the  Colonial 
tiovernments.  It  is  probable  that  one  of  the  first 
preliminaries  to  joint  research  will  be  the  making 
it  a  systematic  survev  of  the  mineral  and  other 
j.esources  of  the  Empire. 

I  The  two  principal  conditions  which  must  be 
secured  if  the  objects  for  wliich  the  Committee 
jvere  established  are  to  be  attained,  are  first,  a 


largely  increased  stipply  of  competent  researchers, 
and  secondly  a  hearty  spirit  of  co-operation  among 
all  concerned — men  of  science,  men  of  business, 
working  men,  professional  and  scientific  societies. 
Universities  and  Technical  Colleges,  Local 
Authorities  and  Government  Departments.  The 
first  condition  can  only  be  fulfilled  if  a  larger 
number  of  well-educated  students  can  be  induced 
to  enter  the  Universities  ;  that  is  the  problem 
which  the  Education  Departments  have  to  solve. 
As  regards  the  second  condition,  progress  in  co- 
operative effort  is  undoubtedly  being  made  in 
many  directions,  but  tliere  are  spocially  strong 
reasons  for  more  co-operation  betwe(  n  the  various 
firms  in  each  industry  and  Itetween  the  industries 
and  the  State  in  the  furtherance  of  research. 
Fundamental  research  demands  a  very  large 
expenditure  of  brains  and  equipment,  and  also 
requires  continuous  effort.  It  the  general  level 
of  manufacture  can  be  rapidly  raised  by  co- 
operative effort  in  the  exchange  of  information 
between  firms,  and  in  the  support  of  national 
trade  institutes  for  research,  as  well  as  in  the 
improvement  of  the  conditions  and  efficiency 
of  labour,  this  country  will  have  gone  far  toivards 
establishing  its  industrial  prosperity  on  a  firm 
basis. 


GOVERISnVfENT    COIDIITTEE    ON    SCIENCE. 

In  pursuance  of  the  arrangements  which  the 
Government  have  made  for  reviewing  the  system 
of  education  as  a  whole,  the  Prime  Minister  has 
appointed  a  Committee  to  inquire  into  the  position 
occupied  by  Natural  Science  in  the  educational 
system  of  Great  Britain,  especially  in  secondary 
schools  and  universities ;  and  to  advise  what 
meastires  are  needed  to  promote  its  study,  regard 
being  had  to  the  requirements  of  a  liberal  educa- 
tion, to  the  advancement  of  pure  science,  and  to 
the  interests  of  the  trades,  industries,  and  profes- 
sions which  particularly  depend  upon  Applied 
Science.  The  Committee  consists  of  :  Sir  J.  J. 
Thomson.  CM..  D.Sc.  (Chauman),  the  Et.  Hon. 
F.  D.  Acland.  il.P.,  Professor  H.  B.  Baker,  D.Sc, 
P.R.S..  Mr.  Graham  Balfour.  Su-  WiUiam  Beard- 
more.  Bt.,  Sir  0.  H.  Claughton,  Bt.,  Mr.  C.  W. 
Crook.  Miss  E.  R.  Gwatkin,  Sir  Henr\-  Hibbert, 
:M.P..  Mr.  WilUam  Neagle.  Mr.  F.  G.  Ogilvie,  C.B., 
Dr.  Michael  Sadler.  C.B..  Professor  E.  H.  Starling, 
M.D..  F.R.S..  Mr.  W.  W.  Vaughan.  Secretary  : 
Mr.  F.  B.  Stead,  H.M.  Inspector  of  Schools. 


Obituary. 

ARTHUR  FRANK  HESS. 

A.  F.  Hess  was  born  in  18S4  at  Leeds.  He 
was  educated  at  Harrogate.  Rugljy.  and 
Oxford,  and  was  subsequently  enga.ged  at 
various  oil  and  stearine  works,  tar  distilleries, 
and  hv-product  coke  oven  works.  In  180o  he 
joined  the  firm  of  Adolph  Hess  and  Brother. 
Ltd..  oil  distillers  and  refiners,  of  Leeds  and 
Hull,  and  in  1912  became  a  director.  For 
manv  veai-s  he  had  been  attached  to  the  Leeds 
Volunteers  and  Territorials,  and  soon  after  the 
outbreak  of  war  acted  as  Adjutant  to  General 
Baldock,  having  attained  the  rank  of  Captain. 
Later  he  joined  the  West  Yorksliire  Regunent 
and  was  promoted  to  the  rank  of  Major.  He 
was  wounded  in  August,  191.5,  and  again  on 
July  1st  last,  and  died  of  his  wounds  on  July 
14th. 
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Patents. 

Cooling  liquids  and  gase^;  Method  of  and  means  for 

.      G.    Jarues,   London.      Eng.   Pat.    6275, 

Apr.  27,  1915. 

Liquid.  <•.;/.,  liquid  air,  is  contained  in  tlie  tank,  n, 
and  is  evaporated  under  reduced  pressure  produced 
by  the  fan.  c.     The  satiiiated  vapour  is  dehvered 


into  the  conduit,  g,  under  increased  pressure 
which  causes  condensation  and  return  of  the  Uquid 
by  the  coil,  j,  to  the  tank  in  a  closed  cycle,  thus 
n^aintaininK  a  reduced  temperature  in  the  tank. 
A  coil.  /,  immersed  in  the  liquid,  has  one  end,  m, 
open  to  the  air  so  that  air  enters  and  is  continuously 
liquefied.  Cold  air  may  thus  be  drawn  off  by 
the  pipe,  n^,  colder  air  by  the  pipe.  «i,  and  liquid 
air  by  the  pipe.  ?i.  Radial  and  cylindrical  plates, 
k^,  g.  may  be  provided  in  the  casing,  r,  so  that 
air  entering  by  the  conduit,  s,  passes  between 
these  plates  to  the  tube,  p,  and  coil,  I. — W.  F.  F. 

Begulalinri  and  measuring  the  proportional  flow  of 
liquids   or    liquids    and    ijases ;     Method    of    and 

means  for .     J.  E.  Lea,  >Ianche3ter.     Kng. 

Pat.  900",  June  21,  1915. 

The  Uquid,  the  flow  of  which  is  to  regulate  that 
of  the  other,  pas.ses  through  a  tank  provided  with 
a  V-notch  or  a  weir,  and  with  a  float  which  opeiates 
a  rotarj-  or  wedge-shaped  cam.  The  second  liquid, 
the  flow  of  which  ia  to  be  regulated,  passes  through 
a  pipe  fitted  with  a  valve,  to  which  is  applied  a 
le\er  which  is  acted  upon  at  ita  free  end  by  the 
cam.  The  contour  of  the  cam  emljodies  the 
formul*  of  the  "  rates  of  flow  "  of  the  une  liijuid 
over  the  V-notch  and  the  other  liquid  thi'ough 
the  pipe  controlled  by  the  valve.  As  the  float 
rises  and  falls  with  the  variation  in  the  flow  of  tlie 
first  lirjuitl,  so  the  cam  opens  or  closes  proportion- 
ately tlie  valve  tlirougli  wliich  the  second  liquid 
passes.  In  the  ca.se  of  a  gas  and  a  liquid,  the 
apparatus  is  the  same,  the  gas  passing  through 
the  pipe  with  the  valve,  and  being  delivered 
into  the  tank  holding  the  regulating  liquid.— J.H.J. 


Extracting    atid    discharging    condensate    aiui    air 
from    a    co)idcnscr ;     ]\Iethod    of   and    ajiparatus 

for .        Ges.    fiir    KiiUcindustrie    in.  b.  H., 

Berlin.  Eng.  Pat.  9724,  July  o,  1915.  Under  Int. 
Conv.,  July  1,  1914. 
An  ejector  of  the  water  filter-pump  iyp^  is  used 
to  extract  the  air  and  condensed  water  from  a 
condenser.  The  supply  of  water  to  operate  the 
ejector  is  distinct  from  the  cooling  water  supply, 
and  is  circulated  V>y  a  i-otary  pump  on  the  pressure 
side  of  which  the  ejector  is  fixed. — -W.  EI.  t. 

Alomisation  of  liquids,  and  in  particular  of  liquids 
having  a  considerable  viscosity.  A.  V.  Lipinski, 
Ziirich.  Switzerland.  Ens.  I'at.  10,040,  Jidy  9, 
1915.    Under  Int.  Conv.,  July  9,  1914. 

The  apparatus  con-sists  of 
an  outer  cylintlrical  casing, 
1,  and  an  inner  tube,  2,  of 
polygonal  shape,  which 
forms  a  number  of  cham- 
bers, 5,  mto  wliich  the  oil 


Mf^' 


or  other  liquid  to  be 
atomised  is  fed.  The 
gaseous  atomising  medium 
is  dehvered  into  the  inner 
tube,  2,  and  a  portion  of 
it  glasses  tlu'ough  the  in- 
clined orifices,  4,  into  the 
passages,  5,  and  spreads  the  hquid  as  a  film,  and 
prevents  the  formation  of  drops.  The  rest  of  the 
atomising  medium  passes  from  the  end  of  the 
inner  tube  and  sprays  the  liquid  through  the  nozzle 
orifices,  6.  The  cross-sectional  area  of  tlie  passages, 
5.  either  increases  or  remain.s  constant  from  the 
inlet  to  the  discharge  end. — W.  H.  C. 

Fillers.      W.   .S.   Thompson,   Dundee.      Eng.   Pat. 
15,110,  Oct.  2C,  1915. 

Cylindrical  filter  elements  are  supported  so  that 
they  can  be  rotated  on  one  or  more  shafts  which 
pass  tlirough,  and  project  for  a  considerable 
distance  beyond  one  en<l  of,  the  filter  chamber. 
When  it  is  necessary  to  clean  or  renew  the  filtering 
medium,  the  end  of  the  outer  cliamber  is  removed 
and  the  filter  elements  are  moved  along  the  ; 
shafts  out  of  the  chamber. — W.  H.  C. 

Filter    for    liquids    containing    auapended    organic 

matter  ;  Drum .   M.  Hosch,  Berlin-llalen;see. 

Ger.  Pat,  292,754,  June  23,  1914. 

The  filter-drum  rotates  in  a  trough  containing  j 
the  liquid  to  bo  filtered,  and  a  surging  motion  is  , 
imparted  to  the  liquid  by  the  introduction  of 
compressed  air  or  by  other  means.  The  com- 
pressed air  is  preferably  introduced  below  the  dnini 
and  in  a  directitm  a])proximately  tangential 
to  the  ascending  part  of  tlie  drum.  The  separated 
solids  are  removed  from  the  surface  of  the  dniiii 
by  a  roller  and  scraper.  The  outlets  for  the  solids 
and  for  the  filtered  liquid  are  adjustable,  so  that 
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they  can  l>e  carranpeil  .at  iHITereiit  levels  according 
to  tho  direction  of  rotation  of  the  drum.  The 
snrgina:  motion  of  the  liquid  prevents  clogging  of 
the  filtering  surf.ace. — A.  S. 

Air  ailrrs.  G.  A.  Mowor.  and  Sturtevant  Engineer- 
ing Co.,  Ltd.,  London.  Kng.  T.at.  ]00,87ti. 
Mar.  IS,  l!»l(i.    (Appl.  No.  1003  of  lidC.) 

In  an  .air  filter  of  the  type  in  which  the  dust  is 
collected  in  .suspended  filter  bags  which  are 
periodically  sh.akon,  a  valve-operating  rod  is 
moved  periodic-ally  to  open  the  filtering  chamber 
to  suction  during  the  filteiing  period,  and  to  the 
fttmos])here  during  the  shaking  period.  The 
shaking  device  is  also  oper.ated  in  proper  sequence 
by  the  same  roil.  Two  or  more  groups  of  filter 
(•ags  may  be  combined  so  that  one  group  is  being 
shaken  while  the  other  is  in  use. — \V.  F.  F. 


Eraporalina    liquids;     Apparahis    for- 


A. 


nedlich.  Vienna.  Eng.  Pat.  100.250,  Mar.  28, 
191<i.  Under  Int.  Conv.,  Apr.  fi.  1915.  (Appl.  No. 
•J555  of  1916.) 

A  NTMBEai  of  hollow  horizontal  discs,  separated  by 
distani<'-pieces,  are  carried  by  a  rotating  hoUovv 
central  shaft  and  contained  in  a  cylindrical  casing. 
Steam  is  supplied  through  the  shaft  to  the  interior 
of  the  discs,  and  the  condensed  \\ater  passes 
xipwai'ds,  through  short  pipe.s  connecting  the 
discs  at  their  peripheries,  to  an  annular  gutter 
at  the  top  of  the  casing  from  which  it  is  discharged. 
Liquid  to  be  evaporated  passes  from  a  jwcket 
on  the  outer  wall  of  the  casing  and  is  projected 
through  nozzles  between  the  discs  towards  the 
centre,  aftenvards  travelling  outwards  over  the 
discs  by  centrifugal  force.  Several  units  may  be 
combined    to    form    a    nudtiple-effect    apparatus. 

— W.  F.  F. 

Fur))ace-selting  for  conccnlralion  pols.  F.  H.  Nickle, 
Midland,  Mich.  U.S.  Pat.  1,191,338,  July  18, 
1910.    Date  of  appl.,  Dec.  IS,  1915. 

The  liquor  to  be  concentrated  is  contained  in 
pots  of  circular  horizontal  cross-section,  each  being 
surrounded  by  a  concentric  casing.  The  casing 
is  enl.arged  at  one  point  to  form  a  combustion 
chamber,  which  is  Ijounded  on  one  side  by  a  radial 
wall  in  contact  with  the  pot,  so  that  the  hot  gases 
are  made  to  travel  horizontally  round  the  pot. 
thus  causing  a  cii-culation  of  the  liquid  in  the  saiiie 
direction. — \V.  F.  F. 


Evaporaiing  pans  ;    Cover  for  - 


.  L.  N.  INIoody, 
Plover,  Iowa,  Assignor  to  A.  ^M.  Tower,  Barton. 
Vt.  U.S.  Pat.  1.191.982,  Jidy  25,  1910.  Date  of 
appl..  Mar.  5,  1915. 

A  COVER  for  eva.porating  pans  comprises  .a 
cylindrical  casing  with  a  closed  top  and  an  inner 
partition  composed  of  overlapping,  slightly 
separated  plates,  rising  fronr  the  opposite  side 
walls  towards  the  centre,  and  the  lowest  plate 
on  each  side  forming  a  giittor  liy  contact  with 
tho  side  wall.  Another  g-utter  is  formed  on  the 
walls  just  below  the  first  glitter,  and  both  are 
provided  with  drain  pipes  to  cany  off  the  con- 
densed liquid. — W.  F.  F. 

Ball  rjrindiiir/  mnrhines.      Deutsche   Waffen-   und 
Miinitionsfabriken,        Berlin.  Eng.        Pat. 

100,319,  Apr.  20,  1916.  Under  Int.  Conv.. 
Feb.  3,  1915.  (Appl.  No.  5852  of  1916.) 
Addition  to  Eng.  Pat.  10,688  of  19U. 

To  effect  a  better  distribution,  the  balls  are 
collected  towards  the  centre  by  funnel-shaped 
plates  and  delivered  from  the  apex  to  the  ridge 
of  the  roof-shaped  bottom  of  the  feed  chamber. 
The  gathering  of  the  balls  to  the  centre  is  also 
assisted  by  in-ovidLng  in  the  feed  space  two 
oppositely  rotating  winged  shaits. — W.  H.  C. 


Ball-mills  [for  grinding  bacteria  and  bacterial 
products].  J.  P.  McGowan.  Edinburgh.  Eng. 
Pat.  100,719,  Mar.  11,  1916.  (Apph  No.  3644 
of  1916.) 

A  cJLAss  or  porcelain  mill  with  glass  or  porcelain 
balls  is  used  for  grinding  b.acteria.  The  entrance 
to  the  mill  is  pl.aced  on  the  rim,  .and  the  size 
of  tho  li.alls  Ls  v.aiied  according  to  the  n.iture  of 
the  material  to  be  ground.  The  interior  surface 
has  only  rounded  curves,  .so  that  the  partially 
ground  material  cannot  (collect  away  from  the 
grinding  action  of  the  balls.  When  (-harged  the 
mill  is  fixed  to  a  rotating  disc,  and  when  the 
operation  of  grinding  is  over,  tho  mill  is  removed 
for  emptying  and  cleaning. — W.  H.  C. 

Grinding-machine.  F.  N.  and  F.  E.  G.ardner, 
Assignors  to  L.  W.  Thompson,  Beloit,  Wis. 
U.S.  Pat.  1,189,557,  July  4,  1910.  Date  of  appl., 
Nov.  23,  1912. 

A  NORMALLY  Vertical  grinding  cylinder  is  rotated 
within  a  casing,  and  a  rack  and  pinion  meciianism. 
which  can  be  operated  by  hand,  is  provide<i  to  tilt 
the  cylinder.— W.  H.  C. 

Drying  materials  in  eacks  and  the  like  ;    Method  of 

and  apparatus  foi .    H.  P.  Dinesen,  Herlov, 

Denuiark.      Eng.   Pat.   100,697,   Jan.   10,   1916. 
(Appl.  No.  411  of  1916.) 

The  sacks  or  other  flexible  receptacles  are  placed 
separately  over  apertures  in  a  conduit  so  that 
each  forms,  by  its  own  weight,  a  sufficiently  tight 
joint.  A  lowering  of  pressure  produ.-ed  in  the 
conduit  causes  air  to  p.ass  through  the  .sacks  and 
the  material  therein,  thus  drying  the  materiaL 
If  necessary  the  air  may  be  heated. — W.  H.  C. 

Dryers.  C.  A.  Wendell.  Joliet,  111.  U.S.  Pata. 
(A)  1,187,584  and  (b)  1,187,585,  June  20,  1916. 
Date  of  appl.,  June  12,  1915. 

(a)  A  CENTRIFUGAL  dryer  consists  of  a  dish- 
shaped  screen  and  a  shoot  which  are  inclined 
upwards  and  outwards  at  different  angles  and  are 
rotated  at  the  same  speed  about  a  common  axis. 
The  material  is  fed  into  the  screen,  and  a  scraper 
is  provided  which  travels  over  the  surface  of  the 
screen  and  across  the  shoot  substantially  at  right 
angles  to  the  line  of  travel  of  the  material  across 
the  screen.  The  scraper  is  rotated  at  a  different 
speed  from  that  of  the  screen  and  shoot.  (B)  The 
material  is  fed  into  the  dryer  from  a  supply  device 
which  is  rotated  in  the  same  direction,  but  at  a 
different  rate  fi-om  the  drver.  The  drj-ing  com- 
partment has  a  series  of  separately  mounted 
screen  sections,  which  are  either  tilted,  or  rotated 
at  a  different  speed,  to  discharge  the  dried  material. 
The  liquid  is  received  into  a  receptacle  which  is 
always  in  position  outside  the  screen  sections, 
and  the  solids  are  received  in  a  receptacle  which 
is  in  communication  with  the  interior  of  the 
section  at  the  time  of  discharge   only. — W.  H.  C. 

Drying  apparatus.    W.  Bartholomew,  Assignor  to 

l>ov   Laundrv   Machinery   Co..    Ltd.,    Chicago, 

lU.    U.S.  Pat.'  1.189.777,  July  4,  1916.    Date  of 

appl.,  Aug.  28,  1914. 

The  articles  being  dried  are  contained  in  a  rotary 

cylinder  within  an  outer  casing  which  also  encloses 

hea,ting  coUs.  a  rotary  cleaning  screen,  a  rotary 

brush    for   cleaning   the   latter,    and   a   fan.     Air 

passes  from  the  cylinder  through  the  screen  to  the 

fan  and  thence  over  the  heating  coils  back  to  the 

cyhnder.— W.  H.  C. 

Dryer.      C.   A.   Wendell,    JoUet,    111.      U.S.   Pat. 

1,190,829,  Julv  11,  1916.   Date  of  appl..  June  12, 

1915.     Eenewed,  Jfay  19,  1916. 
In  a  centrifug.al  drjer,  a  feed  shoot,  C^.C*.  delivera 
the  material  to  the'inner  side  of  an  inchned  screen. 
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E,  constnicteil  in  sections,  wvch  proviilt^l  with  a 
deflect in^  jilato.   F,   to  direct   the  liquid   iv-issing 


through  the  screen  into  an  outer  receptacle,  F*. 
Means  are  provideil  for  swintrinp:  the  screen 
sections  (together  with  the  deflecting  plates)  to 
permit  the  dried  material  to  escape  into  a  second 
receptacle,  D". — J.  H.  L. 

Drying-ci/linder.  A.  H.  White,  Brooklyn,  N.Y- 
U.S.  Pat.  1,189.701,  Jidv  i,  1910.  "Date  of 
appl.,  Oct.  22,  1914. 

Ste.\3I  is  passeii  tlirough  the  fixed  pipe,  22,  13,  10, 
into  the  interior  of  the  rotary  drying  cyUnder, 
the    perforated    portion    of    the    pipe,    16,    being 


always  submerged  in  the  condensed  water,  whi<h 
collects  in  the  cylinder.  The  water  is  thus  main- 
tained at  a  high  temperature,  and  serves  to 
transmit  heat  from  the  steam  to  the  surface  of  tl  e 
cyUnder.  A  pipe,  19,  is  provided  to  reHio\e 
excess  water  of  condensation. — W.  H.  C. 

Drying  mechanism.  W.  R.  Macklind,  Assign'  r 
to  G.  A.  Martin,  Cleveland.  Ohio.  U.S.  Pat. 
1,191, 921,  July  18, 1910.Dat«  of  appl. ,Aug.lO,191?. 

A  HORizoxT.\L,  annular  drying  table  is  provided 
with  a  fixed  central  column  on  which  is  mounted 
a  removable  sleeve  carrj-ing  a  rotatable  frame 
with  radial  arms  extending  over  the  dr\ing  table. 
The  material  to  be  dried  is  fed  to  and  removed 
from  the  table  by  means  carried  by  the  radial 
arms  and  operated  electrically  through  contacts 
carried  h\  the  frame  and  by  the  centre  of  the 
teble.— W.  F.  F. 

Dryer.    R.  Buskiewicz,  Bythin.   Ger.  Pat.  293,153, 
Jan.   13,   1914. 

A  TAPERING  drum  mounted  horizontally  and 
having  a  helical  groove  on  its  outer  surface, 
rotates  inside  a  casing  of  similar  shape,  which  is 
heated  externally  by  fire  gases  or  the  like.  The 
material  to  be  dried  is  inti-oduced  at  the  wider  end 
of  the  casing  and  travels  along  the  helical  groove 
to  the  narrower  end.  The  distance  between  the 
drum  and  the  casing  is  somewhat  greater  at  the 
wider  than  at  the  other  end,  and  the  drum  can 
be  moved  longitudinally  so  as  to  vary  the  space 
between  it  and  the  casing  according  to  the  nature 
of  the  material  being  dried. — A.  S. 

Vaporised  volatile  liquids  from  gaseous  mixtures  ; 

Apparatus  jor  separating .    W.  E.  Lummus, 

Lvnn,  Mass.    U.S.  Pat.  1,189,711,  July  4,  1916. 
Date  of  appl.,  Mar.  18,  1912. 

The  mixture  of  gas  and  vapour  Is  compressed,  and 
the  cooled  and  compressed  mixture  is  washed  to 


remove  condensed  liquid.  The  washed  compressed 
gas  is  then  expanded  in  stages  and  is  used  to  cool 
the  compressed  mixture  in  a  heat-exchanging 
apparatus. — W.  n.  C. 

Fire-cjriinguishing    compounds.         P.     P.     Harris, 

Crantoril.   N.J.      U.S.   Pats,    (.k)   1.190,100  and 

(B)   1.190.101,    July    4,    1910.      Date   of   appl., 

June  2.   1914. 

TllE    compounds    consist    of    (.\)   acetylene   tetra- 

bromide.     carbon     tetrachloride,     ami     trichloro- 

ethylene  ;  and  (H)  bromoform,  carbon  tetrachloride, 

and  trichloiocllivlene,  the  bromoform  being  10°o 

of  the  total.— J.  11.  J. 


Gas ;   Apparatus  for  charging  liquor  with 

Dirian  and   W.   Biel,   Chicago,   111.      U.S. 


.    A. 

Pat. 

l,191,952,July25,1910.1)atcofappl.,Apr.l6,1915. 

A  ci.osEn.  vertical,  cylindrical  tank  is  providcil 
inside  with  a  conical  shell  depending  from  thi- 
cover,  and  having  at  its  apex  a  valve  actuated 
by  a  float  in  the  tank  through  the  iiuHliuin  of  a 
central  vertical  rod.  Gas  is  ailmitted  through  the 
valve  and  liquid  Is  also  supplied  to  the  apex  of  the 
cone,  which  is  provided  with  internal  oblique 
deflecting  vanes. — W.  F.  F. 

Filling  material  for  absorption  and  reaction  towers: 

Ci/lindricttl .       F'.    Rascliig.    Ludwigshafen. 

Ger.  Pat.  292,622,  Mav  0,  1915.  Addition  to 
Ger.  Pat.  286,122. 

The  cylinders  (see  Eng.  Pat.  0288  of  1914  ;    this 

J.,  1914,  907)  are  made  of  cast  metal  or  of  ceramic 

material. — A.  S. 

Gases  ;    Electrostatic  method  for  the  purification  of 

.    J.  Kraus,  Brunswick.    Ger.  Pat.  292,694, 

Jan.  8,   1914. 

Electrodes  of  non-conducting  material  are  used, 
of  which  the  side  not  in  contact  with  the  current 
of  gas  is  electrically  charged,  whilst  the  side  in 
contact  with  the  gas  is  either  not  charged  or  has  a 
lower  charge  than  the  other  side.  For  example, 
the  electrode  may  be  hollow  and  its  outer  surface 
charged  electrically,  whilst  the  gas  is  directed 
by  guide-plates  against  the  uncharged  or  less 
highly  charged  inner  surface.  The  suspended 
particles  in  the  gas  are  attracted  to  the  charged 
or  less  highly  charged  face  entirely  or  chiefly  by 
charges  induced  from  the  other  face. — A.  S. 

Stirring,  agitating,  or  mixing  liquids;    Apparntus 

for .  B.  Goldman,  Charlottenburg,  Germany. 

U.S.  Pat.  1.191,585,  July  18,  1910.  Date  of 
appl.,  Feb.  18,  1914. 

See  Eng.  Pat.  24,587  of  1913  ;   this  J.,  1914,  469. 

Drying   mechanism  ;     Vapour -removing  apparatus 

for .      W.  R.  Macklind.  .\ssignor  to  G.  A. 

Martin,  trustee   (Sherwin-WiUiams  Co.),  Cleve- 
land, Ohio.    U.S.  Pat.  1,192,084,  July  25,  1916.  ; 
Date  of  appl.,  Aug.  4,  1915. 

See  Eng.  Pat.  19,409  of  1913  ;   this  J.,  1914,  849.  i 

Emulsions  ;   Production  of .    S.  H.  Blichfeldt,  ■ 

Southall,  Assignor  to  Flakes  A. /S.,  Copenhagen. 
U.S.  Pat.  1,192,492,  July  25,  1910.  Date  of 
appl.,  Aug.  25,  1914. 

See  Eng.  Pat.  23,653  of  1913  ;  this  J.,  1914,  1167. 
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Solvent  naphtha  ;  Export  of 

J.,  Aug.  24,   1916 


Board  of  Trade 


The  War  Trade  Department  is  now  prepared  to 
consider  licences  for  the  export  of  solvent  naphtha 
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(provided  tliat  it  oont-aings  less  than  5%  ot  toluol) 
to  the  Biitish  Colonies,  United  Stftt^-s,  and  allied 
countries  with  the  exception  of  France. 

Gas    engines ;      Formation     of    deposits    in  ■ 


Spettniann.   Tech.  Blatter,  191,5,  5,  131,   Chem.- 
Zeit.,  I'JIO,  40,  Rep.,  231. 

Deposits  fornied  in  gas  engines  owing  to  the  use 
of  unsuitable  lubricating  oils  may  be  easily 
avoided,  but  deposits  are  also  encountered,  the 
formation  of  whiih  is  independent  of  the  quality 
of  the  lubricating  oil,  but  is  greatly  facilitated  by 
the  presence  of  sulphur  vapour  or  sulphur  dioxide 
in  the  gas.  A  black  amorphous  deposit,  agglom- 
erated into  lumps,  found  in  an  engine  using  pro- 
ducer gas,  contained  43  "o  ot  tarry  constituents 
soluble  in  ether,  13%  of  carbon,  etc.,  insoluble 
in  ether,  4-9°o  of  free  sulphur,  4-3  °o  of  combined 
sulphur,  and  34-5%  ol  ferric  oxide.  In  laboratory 
tests  it  was  found  that  sulphur  combines  with 
lubricating  oil,  and  that  the  compounds  formed 
are  more  easily  decomposed  by  heat  than  the  pure 
oU.— A.  S. 

Gas  oils  ;  Valuation  and  efficiency  oj .     E.  C. 

Downing.     J.  Gas  Lighting,  1916,135, 160 — 161. 

CoJEMERClAL  gas  oils  consist  largely  ot  parafHns, 
but  tliii'teen   other   kinds   of   hydrocarbons   have 
also  been  found,  in  addition  to  small  quantities 
of  nitrogen,  oxygen,  and  sulphur  compounds.     A 
good  sample  should  not  contain  more  than  about 
0-3  °o  sulphur,  but  black  oils  from  Texas.  Mexico, 
and  California  frequently  contain  more  than  1  %. 
To  ascertain   the   j-leld   and    quality   of   the   gas 
obtainable  under  working  conditions  the  author 
has  subjected  samples  of  the   oil  to   destructive 
distillation  in  sUica  tubes,  30  to  4S  in.  long  and 
I   to   2   in.    in   diameter,   heated   to   a   regulated 
temperature,  the  oU  being  admitted  from  a  ourette 
at  the  upper  end,  and  the  gas  passed  through  a 
condenser,  scrubber,  and  meter  into  a  holder  at 
the  other  end.     By  plottmg  the  total  yields  of  gas 
and  of  Uluminants  in  the  gas  per  gall,  of  oil  as 
abscissfe  and  the  temperatures  as  ordinates,  it  was 
found  that  the  yield  increased  up   to    1300°   to 
1400°  F,  (about  700°— 760°  C.)  and  then  steadily 
decreased.     The  bromine  absorption  aHorded  in- 
formation as  to  the  nature  of  the  gas.     Bromine 
combines  with  paraffins  and  naphthenes  in  sun- 
hght,  but  not  in  the  dark,  whereas  it  is  absorbed 
by  unsaturated  hydrocarbons  under  all  conditions. 
Gas  oil  containing  products  from  the  "  cracking  " 
of  crude  petroleum  shows  a  high  bromine  absorp- 
tion.    For   gas-making   the   paraffins    and   naph- 
thenes are  the  most  valuable  constituents.     The 
nature  of  the  products  formed  in  the  decomposition 
of  octane  and  decane  bv  heat  has  been  investigated 
by  Tocher  (this  J.,  1894,  231).     By  extending  the 
time  of  contact  similar  decompositions  are  effected 
at  lower  temperatures.     At  diminished   pressure 
the  yield  of  gas  is  increased,  less  free  hydrogen  is 
produced,  and  formation  of  carbon  is  prevented. 
Comparative  tests  indicated  that  the  maximum 
candle  power  was  obtained  -svith  gas  produced  at 
1250°  to  1300°  F.  (about  680°— 700°  C),  and  the 
'  greatest  calorific  value  at  about  1400°  F.  (760°  C). 
Between    1250°    and     1400°  F.    the   photometric 
results  varied  10%,  whereas  between  1350"  and 
!  1520°  F.    (about   730°— 830°  C.)    the    calorimetric 
j  value  only  varied  2  "o-     -^t  1300°  F.  an  oU  should 
;  peia  about  60%  of  gas,  30%  of  tar,  and  10%  of 
carbon  and  wast«.     The  oil  may  also  be  tested  in 
I  the  presence  of  a  suitable  quantity   of   "  blue  " 
water-gas   to   reproduce   working   conditions.     It 
was  found  that  at  low  temperatures  hydrogen  was 
absorbed    from    the    mixed    gases.     Methane    in- 
.  creased  steadily   with   the   temperature  ;     ethane 
appeared  at  1200=  F.  (about  650°  C),  and  reached 
I  a  maximum  of  3  to  4  %  at  1400°  P.      The  hydrogen 
sulphide  was  usually  about  100  grains,  about  70  % 


,  of  which  was  derived  from  the  coke  and  30% 
from  the  oil.  A  contact  time  of  5  sees,  showeil 
9°;,  greater  oil  efficiency  than  one  of  10  sees.  A 
variation  of  19  "j,  in  the  candle  power  and  of  3"„ 
in  the  heating  capacity  was  possible  within  the 
limits  of  IJ  and  10  seconds'  contact.  The  gas 
obtained  by  short  contact  was  nearly  as  stable  as 
that  obtained  with  longer  contact.  In  the  former 
case  a  hot  fire  in  the  generator  was  necessary  ;  in 
the  latter  the  "  cracking  "  was  carried  too  far. 
The  illuminating  efficiency  increased  with  the 
feed  ot  oil,  up  to  5  galls."  per  1000  cb.  ft.,  but 
decreased  beyond  that  limit,  whilst  the  B.Tli.L'. 
decreased  with  the  input.  The  presence  of  carbon 
dioxide  in  the  water  gas  reduced  the  yield  of  gas 
from  the  oU,  and  increased  the  amount  of  ta.v. 

— C.  A.  M. 

Asphalts;  Differentiation  of  natural from  in- 

dustrial  pitches.     Hutin.     Caoutchouc  et  Gutta- 
percha, 1916,  13,  8994. 

Ik  general,  natural  products  such  as  asphalts, 
,  bitumens,  Judaean  pitch,  etc.,  are  insoluble  in 
1  "  bakelite  A  '"  (Uquid  form),  whereas  industrial 
pitches  obtained  as  residues  in  the  distillation  of 
petroleum,  coal,  wood,  fatty  acids,  etc.,  are  soluble 
in  all  porportions  when  heated  with  that  solvent 
for  a  short  time  on  the  water-bath. — 0.  A.  M. 

Mont  an  u-ax.  A.  Griin  and  E.  LUbricht.  Chem. 
Umschau.  1916.  23,  57 — 60.  Z.  angew.  Chem., 
1916,  29,  Eef.,  371. 

A  s.\MPLE  of  montan  was,  containing  66%  of 
montanic  acid  and  34%  of  unsaponifiable  matter, 
was  reduced  by  sodium  and  amyl  alcohol,  and  the 
reduction  product  was  saponified,  and  extracted 
with  ether.  An  amorphous,  transparent,  neutral, 
unsaponifiable  substance,  resembling  ceresin,  was 
thus  separated,  which  crystallised  from  ethyl 
acetate  in  small  matted  needles,  m.pt.  59° — 60°  C. 
It  is  a  secondarv-  alcohol,  montanol,  which  is 
formed  from  the  ketone,  montanone,  forming  the 
unsaponifiable  constituent  of  the  wax.  Montanone, 
I  m.pt.  59-6°  C,  can  be  isolated  directly  from  the 
wax.     (See  also  this  J.,  1909,  878,  991.) — A.  S. 


Olefines  ;  Action  of  sulphur  on  ■ 


■  under  pressure. 


W.  Friedmann.     Petroleum,  1916.  11,  693 — 697. 
Z.  angew.  Chem.,  1916,  29,  Eef.,  358. 

The  action  of  sulphur  on  olefines  under  pressure 
was  studied.  From  hexylene  the  compounds, 
CsHi,S,  sp.gr.  0-862  at  20°  C,  b.pt.  40° — 41°  C.  at 
.  10  mm.  ;  CuHj.S,  sp.gr.  0-882  at  20°  C,  b.pt. 
112°— 113°  C.  at  10  mm.  ;  C18H34S,,  sp.gr.  0-907 
at  20°  C,  b.pt.  128°  C.  at  10  mm.;  CjiH^Sa, 
b.pt.  142°  C.  at  10  mm.,  and  a  hard  asphalt  of  the 
composition,  CjjHji^o,  were  isolated.  Octylene 
yielded  the  compounds,  CgHieS,  sp.gr.  0-886  at 
"15°  C,  b.pt.  70° — 71°  C.  at  13  mm.;  (C,Hij),S, 
sp.gr.  0-903  at  15°  C,  b.pt.  163°  C.  at  13  mm.  ; 
and  CjiHi^Sa.  Hexadecvlene  yielded  a  compound, 
CieHsjS,  sp.gr.  0-927  at  22°  C.,"b.pt.  188°- 190°  C. 
at  13  mm.  It  is  considered  that  it  is  not  the 
olefines,  but  feebly  saturated  or  unsaturated  cycUc 
compounds,  including  terpenes,  that  constitute  the 
raw  materials  from  which  asphalts  are  formed, — A.S. 

Uiisaturatcd  compounds  [hydrocarbons]  ;    Action  of 

anhi/drous  aluminium,  chloride  on .     W.  E. 

Henderson  and  W.  C.  Gangloff.    J.  Amer.  Chem. 
Soc,  1916,  38,  1382—1384. 
Dried    acetylene    is    not    absorbed    by    freshly 
prepared    aluminium    chloride    at    ordinary   tem- 
peratures, but  at   60° — 62°  C.   dense   vapours  are 
produced  and  a  reddish-  brown  sublimate  changing 
to  a  black  amorphous  complex  substance.    Ethylene 
sho-ns  a   similar   beha^^our.      'VMien  acetylene  is 
passed  into  a  solution  of  aluminium  chloride  in 
I   absolute   alcohol   to    complete   saturation,    small, 
1  colourless,  well-defined  crystals  having  the  formula, 
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AlCl,,2C.H..2n.O.  seivii-ate  aftor  several  clays. 
These  are  very  unstable  and  lose  acetylene  antl 
hyJrotren  chloride  on  standincr.  Ethylene  irives 
shnilarlv  an  unstable,  rrvstalline  substance  having 
the  fonulUa,  AKl„3CjH„H:0.— T.  C. 

Deierm  illation     of    small     qtiantiiiea     of     sulphide 
sulphur.    Pnishel  and  Elston.     See  VJI. 

An  adiabatic  calorimeter.    Daniels.     Sec  XXIII. 
Patexts. 


Reversing    valve   for  reqcucrators  for 
O.    Ininvv,    London.        From 


Coke    ovens 
combined 

M.    Ci.    Christie,    British    Expedilionavv    Force, 
France.    Eng.  Pat.  Sil4o.  June  17,  191;1 

TllE  valve  is  use<l  in  conjunction  with  the  oven 
describeil  in  Eng.  Pat.  S944  (see  following  abstract). 
It  used  with  coke-oven  gas,  which  does  not  require 
preheating,  branches  B,  and  Bj,  are  cut  oft  from 
the  gas  main  by  valves.  In 
the  position  shown  in  the 
figure,  the  valve,  F,  is 
opened,  admitting  air 
through  space,  C,  and  pipe, 

A.  to  the  regenerator.  To 
reverse,  the  lever,  G,  is 
pulled  to  the  left,  closing 
the  passage.  C,  lifting 
valve,  E,  .and  thus  opening 
connection,  D,  from  regen- 
erator to  chimney  flue.  All 
movements  are  carried  out 
in  correct  sequence,  air 
being  cut  off  before  any 
connection  to  chimney  flue 
is  made.  If  used  with  lean 
gas.  valve.  F.  is  drawn  up 
to  the  bodv  of  the  valve, 
E,  by  bolts.  Then,  alter- 
nately, lean  gas  is  fed  into 
the  regenerators   by  pipes, 

B ,  and  A,  or  waste  heat 
leaves  by  the  pipe,  A.  the 
opened  valve,  E,  and  pipe, 
P,  to  chimney  flue. — J.E.C. 

Coke  oven;    liegeveralive .     O.  Iniray,  London 

From    M.    G.    Christie.    British    Expeditionarv 
Force,  France.     Eng.  Pat.  S944,  June  17,  1915. 

The  oven  Ls  a  modification  of  the  Otto  under- 
fired  oven  adapted  for  the  n.se  of  rich,  lean  or 
mixed  gas  in  the  flues.     If  worked  as  a  regenerative 


by  the  m.ain,  IT.  Air  is  delivered  from  (he  flue,  G, 
through  a  special  valve  E,  and  regenerators.  A,, 
to  combu.stion  chambers,  F.  The  pi-oduet,s  of ' 
combustion  pass  down  the  flues  on  the  right  to 
the  regenerators.  A,,  valve  E,,  and  flue,  G,.  to 
the  chimney.  The  direction  of  these  current.s  is 
reversed  at  required  intervals  and  the  coke-oven 
gas  is  not  heated.  If  lean  gas  is  to  l)e  used,  after 
preheating,  it  is  fed  into  the  main,  C.  and  all  the 
individual  burner  valves,  K,  are  closed.  During 
one  period  the  gas  passes  by  the  main,  H,  to 
alternate  valves,  E,  an<l  regenerators,  .\,,  and 
thence  to  combustion  ch.imbers,  F.  Alternat* 
regenerator  chambers  are  used  for  healing  gas 
and  air  respectively,  the  two  meeting  in  the 
combustion  chambers.  The  reversing  is  carried 
out  as  in  the  former  instance. — J.  E.  C. 

Coke  :   Process  of  making  ■ 


.  H.  W.  Buhler  and 
C.  .T.  Emerson.  Assignors  to  G.  D.  IlaskeU, 
Boston.  Mass.  U.S.  I'a't.  1,191,943,  Julv  2.5,  lUlH. 
Date  of  appL,  Nov.  7,  1914. 

Co.Ki,  is  subjected  to  a  partial  coking  in  .a  closed 
oven  to  expel  the  more  volatUe  substances  under 
conditions  preventing  combustion,  ,ind  the  by- 
l  products  are  extracted  from  the  gases.  The 
I  purifled  gas  is  then  burnt  by  means  ot  air  under 
pressiire  in  the  oven  chamber  itself  to  complete 
the  coking.— J.  E.  C. 

Coke  ;    Process  of  cooling by  means  of  inert 

gases.     WaiTae-Verwertunc;s-Ges.,  Siemcnsstadt. 
Ger.  Pat.  287.043,  June  21,  1914. 

The  mass  of  coke  is  discliarged  from  the  oven 
into  a  chamber  where  it  is  cooled  by  a  current  of 
inert  gases.  !Mo^able  hinged  plates  arc  pro^idefl 
which  shut  olf  the  free  space  in  the  chamber 
around  the  mass  of  coke,  so  that  the  gases  are 
forced  to  pass  through  the  coke  ;  and  the  passage 
of  tlie  gases  may  be  faciUtated  by  breaking  up  the 
mass  of  coke. — A.  S. 

Aceiylene  gas  ;   Storing  compressed  or  dissolved . 

T.  G.  .-Ulen,  London.     Eng.  Pat.   100,911,  May 
29,  1916.     (Appl.  No.  7617  of  1916.) 

Acetylene  gas,  dissolved  in  a  solvent  such  as 
acetone,  absorbed  in  a  porous  material,  may  be 
stored  safely  under  pressure.  The  invention 
comprise^  the  use  of  materials  of  the  cla.ss  known 
as  kapok  for  the  absorbing  material. — J.  E.  C. 

Gas  generator.     D.  D.  Bamum,  Worcester,  Mass., 
I       Assignor    to    The    Riter-Conley    Manufantuiing  ' 
[       Co.,  Pittsburgh,  Pa.     U.S.  Pat.  1,192,729,  July  I 
j       25,  1916.     Date  of  appL,  Doc.  20,  1913.  I 

HoRlzoxT.VL  retorts  are  arranged  in  vertical  rows. 


oven    the   main,    O,    deliver 
one  period  to  the  left-hand 


.  I'n    gas    for       Each  retort  is  couple<l  on  the  right  and  left  to  tw' 
I    burners  fed    ,    vertical   sUnd-pipes.       One  of   these   sUnd-pipc 
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is  oiniploil  to  a  liih  gn=  main,  the  other  to  a  poor 
pa.«  mflin.  By  means  of  valves,  the  pases  from  the 
retorts  may  lie  selectively  delivered  t'>  different 
receptacles  at  will. — J.  E.  C. 

yaluriil  (/as  ;  Process  for  cxtracthifj  Hiihl  liqiicfinble 

hydrotarboiis  from .     E.  D.   Kencla.ll.   I>',li7.a- 

helh.  X..1.,  Assignor  to  W.  A.  Moprath,  Brooklvn. 
X.Y,.  and  exors.  of  J.  B.  n<i>idn.  U.S.  Pat. 
l,192,52!t,.Tuly2,5,linfi.  Date  of  appl.,Dec. 4,1912, 

l.KjflD  hydrocarbons  heavier  than  pisoline  are 
sprsiyed  into  a  ciu'rent  of  natural  ii-is.  The  mixture 
of  jiases  and  sprayed  j)ai'ticles  is  tlien  passed 
throiiRh  screens  of  varying  mesh,  c^iusing  the 
liquid  particles  to  coalesce  and  releasing  the  fixed 
sa-ses. — J.  E.  C. 

Heart)  oils,  oil  residues,  and  bitumens  ;  Distillation 

of .     W.  A.  Hall.  New  Tbrk.     Eng.  Pats. 

4598.  3far.  24,  7209,  May  13,  and  7778,  May 
2.5.  1915. 

TllK  oil  is  mixed  with  not  less  tha,n  its  ovm  weight 
ol  coke  or  similar  jiorous  material  and  heated  by 
external  lieat  to  about  475°  C,  and  the  vapoiirs 
.ire  condensed.  Thus  the  coke  may  he  heated  in  a 
retort  into  which  the  oil  is  constantly  introduced 
in  regulated  proportion,  the  admixture  being 
clTected  by  means  of  a  helical  screw.  Under  these 
conditions  the  distillates  of  low  boiling  point 
closely  correspond  in  composition,  whatever  the 
nature  of  the  original  crude  oil. — C.  A,  M, 

Heavy  oils,  oil  residues,  and  bitiimeyts  :   Distillation 

of .    W.  A.  Hall.  London.    Eng.  Pat.  8836, 

June  15,  1915.    (See  preceding  abstract.) 

Coke  or  other  combustible  porous  material  is  con- 
tained in  a  vertical  retoit  and  is  kept  burning  at 
its  lower  end.  nea\n,-  oil.  oU  residue,  or  bitumen, 
in  quantity  less  th.an  the  wtight  of  the  coke,  is 
admitted  to  the  hot  mass  at  a  point  where  the 
temperature  is  about  490°  C,  and  subjected  to  the 
action  of  the  rising  non-oxidising  combustion 
products.  A  uniform  quality  of  lighter  oils  is 
distilled  off  and  condensed. — W.  F.  F. 

Heavy    hydrocarbon    oils;      Cracking .        W. 

Higgins,  London.  Eng.  Pat.  9418,  June  28.  1915. 

Thk  crude  oil  is  made  to  pass  through  an  undulat- 
ing pipe  of  copper  or  other  metal  which  is  con- 
structed in  loops  or  bends,  each  of  which  is  heated 
l>v  means  of  a  Biinsen  burner  or  other  device. 
The  oil  vapours  leaving  the  pipe  are  condensed 
in  a  suitable  condenser. — C.  A.  yi. 

(lasoline  :    Process  of  making .      F.    S,   Low, 

Xew  York,  U.S.  Pat.  1,192.653,  Julv  25,  1916. 
Date  of  appl.,  Apr.  24,  1913. 

High  boiling  oils  are  converted  into  lower  boiling   ! 
r>ils  l>y  spraying  them  against  a  plate  having  a    i 
surface    of     catalytic     material.     This     plate     is   I 
i  uwintained  at  a  temperature  sufficiently  high  to   j 
!  crock  the  high  boiling  oils  without  forniLag  sub-    I 
stantial  a.mounts  of  gas  and  is  situated  in  a  vessel 
■if  lower  temperature.     The  high  boiling  petroleum 
material  is  atomised  by  hydrogen  under  pressure 
.ind  the  vapours  of  low  boUing  products  from  the   ' 
vessel  are  condensed  and  collected. — J.  E.  C. 

[Ltibricnting]oil  ;  Process  for  purifying .  W.  F. 

Garritv  and  A.  .Tarvis.  Bavonne,  X.J.  U.S.  Pat. 
l,190,,538,July  11, 1916.  Date  of  appl.,  Jimel, 1914. 

Lubricating  oil  is  boiled  and  filtered  through 
sheets  of  cotton  held  between  sheets  of  Turkisli 
toweUing.  or  through  alternate  layers  of  such 
liltering  mediimi  and  of  fuUer's  earth. — C.  A.  M. 

Asphaltic    compounds:     Separation    of from 

\  gangue.  C.  L.  Cook,  San  Francisco,  and  J.  R. 
I  Ptice.  Oakland,  Cal.  U.S.  Pat.  1,190,633,  Julv 
'     11,  1916.   Date  of  appl..  Feb.  17,  1914. 

The  gangue  is  heated  in  water  to  a  temperature 


sufficient  to  cause  the  asphaltic  substances  to 
separate  partially  and  rise  to  the  surface.  The 
temperature  is  then  raised  to,  .say,  250  F.  (about 
120"  t!.)  so  as  to  cause  the  asphalt  particles  to 
coalesce,  whereby  the  entangled  particles  of 
gangue  are  released  and  fall  to  the  bottom. — C.A.M. 

Distilling  petroleum,  tar,  or  other  substances  under 

vacuum;  Apparatus  for .  L.  Steinschneider, 

Briinn,  Assignor  to  P.  Porges,  Vienna,  and 
R.  Neumann.  Briinn,  Austria-Hiingarv.  U.S. 
Pat.  1,192.581,  July  25,  1916.  Date  of  appl., 
Oct.  8,  1914. 

See  Eng.  Pat.  20,353  of  1914  :  this  J.,  1915,  1133. 

Apparattis  for  burning  lime  [tising  ligmte  as  fuel]. 
U.S.  Pat.   1,191,752.     See  VII. 
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Reducing   [pine]  stumps ;    Process  aiul  apparatuv 

for .       A.    T.    Ratliff,    Hattiesburg,    Miss.. 

Assignor  to  Free  Stump  Remover  Manufacturing 
Co..  Laurel.  Miss.  U.S.  Pat.  1,190,006,  July  4. 
1916.     Date  of  appl.,   June   11,   1915. 

A  PORT.^BLE  retort  is  placed  over  the  stump- 
in  the  ground,  heat  is  applied,  and  the  vapours  are 
led  to  a  condenser.  The  retort  is  enclosed  in  a 
casing,  and  a  forced  draught  device  is  provided  for 
supporting  combustion  in  the  intermediate  space. 

— A.  S. 

Wood -distilling  apparatus.  J.  VT.  Spurlock,. 
Folkston.  Ga.  U.S.  Pat.  1,190.478,  July  11^ 
1916.     Date  of  appl.,  Feb.  25,  1916. 

DiSTiLLrxG  chambers  are  arranged  on  opposite 
sides  of  the  longitudinal  centre  of  a  rectangul.<!.r 
casing,  and  flues  are  provided  between  the  cham- 
bers, and  between  the  chambers  and  the  side  walls 
and  one  end  waU  of  the  casing.  Two  furnaces  at 
one  end  of  the  casing  communicate  with  the 
outer  longitudinal  flties  and  the  transverse  flue, 
and  one  furnace  at  the  other  end  conununicates 
with  the  central  flue.  Stacks  are  provided  at  the 
ends  of  the  flues  opposite  the  furnaces,  and  door- 
ways at  the  end  of  the  distilling  chambers  opposite 
the  transverse  flue.  The  flues  are  divided  into 
upper  and  lower  sections  by  horizontal  longitudinal 
partitions. — A.  S. 

"  Volatiles"  from  coals,  shales,  lignites,  etc.  ;  Method 

and  apparatus  for  extracting and  for  refining 

the  same.  C.  C.  Bussey,  New  York,  Assignor  to 
Coal  Bv-Products  Co.  U.S.  Pats.  1,191.869 
and  1.19"l.S70,  Julv  18,  1916.  Date  of  appl.. 
May  12,  1914. 

The  material  is  fed  progressively  into  the  top  of  a 
deep  conical  retort.  Suitable  gases  at  a  tempera- 
ture of  800°  F.  (about  430°  C.)  are  admitted  from 
a  furnace  at  the  bottom  by  means  of  a  circiunfer- 
ential  flue  to  the  interior  of  the  retort.  These  gases 
pass  upwards  round  the  particles  of  material  and 
expel  the  volatile  constituents,  without  producing 
any  chemical  action  in  the  material.  Volatile 
matter  a,nd  gases  are  withdrawn  fi-om  the  top  of 
the  retort,  whilst  the  solid  residue  is  ■n'ithdrawu 
fi-om  the  bottom  by  means  of  an  endless  conveyor. 

—J.  E.  C. 


-for  keatiiig  purposes. 


Exhaust  steam  ;  Ulilising  -         .  _  .      _ 

L.  J.  B.  Bouhon,  Cheltenham.  Eng.  Pat.  11,018,. 
July  29,  1915. 
Exhaust  steam  is  led  through  a  regulating  chamber 
to  a  svstem  of  heating  coils  in  a  chimney,  or  flue, 
etc.  The  reheated  and  dried  steam  is  utilised  in 
any  heating  or  drying  operation,  and  is  then  led 
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to  the  condenser,  ,  and  condensed  in  the  usual 
manner.  The  cii\-ulation  of  the  oxhavist  steam 
may  l>e  assisted  by  an  injector-compressor  operated 
by  hve  steam.  A  perforateti  pipe  is  provided 
through  which  steam  or  air  is  blown  to  i-lean  the 
outside  of  the  heating  coils. — -J.  E.  C. 

Gas  furnaces.     E.  \V.  Harvev,  London.     Eng.  Pat. 
17,543,  Dec.   15,   1915. 

To  attain  more  uniform  heating  in  steel  furnaces, 
glass  furnaces,  etc..  and  to  secure  better  admixture 
of  gas  and  air  near  the  flame  port,  air  ports  are 
so  situated  on  each  side  of  the  gas  port  that  the 
air  issues  from  the  ports  in  a  direction  at  right 
angles  to  the  gas  currents.  Contraction  of  the 
area  of  the  gas  port  by  inclining  the  sides,  etc., 
brings  about  compression  of  the  gas  before  it 
mixes  with  the  air.  Alternatively  the  air  port 
may  have  inclined  sides  and  be  situated  between 
gas  ports.  A  mixing  chamber  is  situated  in  fix>nt 
of  the  gas  and  air  ports  and  is  so  constructed  as 
to  compress  the  mixed  gases  before  admitting 
them  to  the  furnace  proper. — J.  E.  C. 

Plania- 


Flaming  arcs;  Production  of  stable  — 

werke    A.-O.    fiir    Kohlenfabrikation,    Ratibor. 

Ger.  Pat.  293,158,  Mar.  7.  19U. 

The  negative   electrode   is   made   from   a   carbon 

mixture  containing  at  least  30  "o  of  graphite  and 

having  as  low  an  electrical  resistance  as  possible. 

Oils,  spirits,  and  gases  front  peat  or  other  materials  ; 

Method  and  apparatus  for  obtaining  -• .     A.  N. 

Macnicol,     Melbourne,     AustraUa.    .Eng.     Pat. 
11,481,  Aug.  9,  1915. 

See  U.S.  Pat.  1,165,889  of  1915  ;  this  J.,  1916,  247. 


Tungsten    filamenU ;     Making  ■ 


E.     Aeuer, 


Berlin,  Assignor  to  General  Electric  Co.,  New 
York.     U.S.    Pat.     1,191,552,    July    18,    1916. 
Date  of  appl.,  Aug.  10,  1910. 
See  Ft.  Pat.  421,427  of  1910  ;  this  J.,  1911,  410. 

Process  for  coagulating   latex  by  wood  distillation 
gases.  Eng.  Pat.  11,615.     See  XIV. 


m— TAR  AND  TAR  PRODUCTS. 

Xaphthalene  ;  Thermal  decomposition  of  the  aliphatic 

hydrocarbon  derivatives  of .     [Formation  of 

benzene  and  toluene.]  G.  Egloff.  Met.  and 
Chem.  Eng.,  1916,  15,  125—127. 
The  oil  used  consisted  mainly  of  alkyl  and 
alkylene  derivatives  of  naphthalene,  and  was 
obtained  from  a  tar  oil  by  removing  the  tar  acids 
and  ba.ses  in  the  usual  manner  and  aftenvards 
extracting  naphthalene  and  anthracene  by  re- 
frigeration. On  distillation,  the  purified  oil  yielded 
6-3,  75-0,  15-0,  and  3-1%  by  volume  of  fractions 
boiling  between  150°  and  200°,  200°  and  250°, 
250°  and  300°,  and  300°  and  325°  C.  respectively, 
the  specific  gravities  of  these  fractions  at  15-5°  C. 
being  0-958,  0-995,  0-999,  and  0-998  respectively. 
Cracking  was  effected  by  passing  the  oil  at  a 
deflnit«  rate  through  an  electrically  heated  tube, 
the  experiments  being  conducted  at  600°,  650°, and 
700°  C.  under  pressures  of  from  1  to  14  atmo- 
spheres. The  decomposition  of  the  oil  was  con- 
siderably influenced  by  both  temperature  and 
pressure,  but  more  particularly  by  the  former  ;  an 
increase  in  both  resulted  in  an  increased  formation 
of  carbon,  of  which  latter  a  quantity  corresponding 
to  29%  of  the  original  oil  was  produced  at  700°  C. 
and  14  atmospheres.  The  yield  of  benzene  and 
toluene  in  the  recovered  oil  increased  with  tem- 
perature, that  of  toluene  increasing  to  a  maximum 


and  then  decreasing  as  the  temperature  and 
pressure  increased.  The  maximum  benzene  form- 
ation. 3-2 ^^u  by  volume  of  the  original  oil,  was 
obtained  at  050°  C.  and  14  atmospheres  pressure. 
The  proijortion  of  toluene  pix>duced  at  600°  C. 
and  14  atmospheres,  and  at  650"  C.  and  11  atmo- 
spheres, was  2°,',  by  volume  of  tlie  original  oil 
The  formation  of  benzene  and  toluene  is  jissumed 
to  take  place  by  (1)  direct  decompo.sition  of 
methylnaphthalenes,  (2)  formation  and  subsequent 
decomposition  of  xylenes,  and  (3)  by  syntneeis 
fiom  acetylene  and  allylene,  the  three  reactions, 
occurring    successivelv    or   simultaneously. 

— W.  E.  F.  P. 

Differentiation  of  natural  asphalts  from  industrial 
jntches.     Hutin.     See  II.\. 

Existence  of  trisutphur  diehloridc.     Richter.  See  VI I . 

Patents. 

Tar ;    Apparatus  for  i-apori.ting  liquids,  especialln 

.     H.  ^■ogt-Gut  .V.-G.,  Arbon,  Switzerland 

Ger.  Pat.  292,195,  July  11,    1915. 

A  PE.\R-SHAPED  rotary  still  is  mounted  in  a  fiu-naci 
setting  in  an  inclined  position,  and  the  prclieate<i 
tar  is  sxipplied  continuously  tlir<iugh  a  passage  ii 
the  neck.  The  tar  flows  down  tlje  neck,  in  counter 
current  to  the  issuing  vapours,  to  the  more  strongh 
heated  enlarged  part  of  the  still.  A  bent  pipi 
passing  through  the  lower  end  of  the  still,  anc 
which  can  l)e  turned  by  a  handle,  serves  for  runninj. 
off  the  liquid  pitch,  the  flow  being  controlled  by  : 
tube  passing  through  the  still  and  connected  a 
one  end  with  the  bent  pipe  and  at  the  other  eni, 
with  the  outer  air. — A.  S.  i 

Amines  ;     Manufacture   of   aromatic .     J.   T 

Johnson,  London.  From  Badische  AnUin  u 
Soda  Fabr.,  Ludwigshafen,  Germany.  Enp 
Pat.  5692,  Apr.  15,  1915.  Addition  to  Eng.  Pal 
13,149,  Mav  28,  1914  (see  Ger.  Pat.  282,568  o 
1913  ;  this  J.,   1915,  708). 

The  copper  to  be  used  as  catalyst  is  prepared  b 
reducing,  at  a  temperatiu-e  below  a  red  heal 
copper  oxide  prepared  by  precipitating  a  solution  o 
a  copper  salt,  and  not  pyrogenetically  as  claims 
in  the  main  patent.  Example  :  Hot  caustic  sod. 
solution  is  added  gradually  to  a  solution  of  118 
grms.  of  copper  nitrate  crystals,  38  gnns.  of  silve 
nitrate,  and  252  grms.  of  magnesium  nitrat 
crystals,  and  the  precipitate  washed  ;  130  grms.  f 
pumice-stone  lumps  is  treated  with  20  gnns.  t 
the  precipitate,  a  small  amount  of  water,  and  the 
20  grms.  of  40%  sodium  silicate  solution  addci 
and  the  pasty  mass  obtained  heated  at  200°  < 
in  a  current  of  hydrogen  ;  on  pas-sing  a  mixtiuw  i 
hydrogen  and  nitrobenzene  vapour  over  thi 
eatalvst  at  200° — 210°  C,  aniline  is  produced. 

—P.  W.  A. 

Aniline,  other  aromatic  amines,  or  other  bodies  iit 
volving  catalytic hydrogenation  [reduction] ;  Mam 

faclure  of .     J.  Y.  .Johnson,  London.     Froi 

iBadLsche  AnUinund  Soda  Fabrik,  Ludwigshafei 
Germany.  Eng.  Pat.  6409,  Apr.  29,  191.' 
(Compare  Eng.  Pat.  13,149  of  1914  ;  this  J 
1915,  790.) 
Catalytic  hydrogenation  (reduction)  is  effected  b 
employing  carbon  monoxide  or  gases  containir 
carbon  monoxide  together  witli  water  vapour  -■ 
comparatively  low  temperatures.  Exampli 
Nitrobenzene  vapour  mixed  with  an  excess  of 
reducing  gas  containing  at  least  one  volume  i 
water  vapour  for  each  three  volumes  of  carU 
monoxide  is  passed  over  a  contact  mass  containii 
copper,  e.g.,  obtained  by  coating  130  grms.  ■ 
pumice  stone  mth  a  mixture  of  24-3  gmis.  of  cupr 
carbonate,  2-7  grms.  of  zinc  carbonate,  and  20  graa 
of     concentrated     sodium     silicate    solution    »r 
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rwluoing  at  a  low  temperature  ;  the  temperature 
is  maintained  at  200°— 220°  O.  during  the  re- 
action ;  a  good  yield  of  aniline  is  produced. 

— F.  W.  A. 

Orgnnii:    chemical    process.     [Hi/drory-conipounds  ; 

Manufacture  of  aromatic .]     C.  EUi.s,  Jlont- 

clair,  N.J.,  Assignor  to  Ellis-Foster  Co.  U.S. 
Pat.  1,191,880,  July  18,  191(5.  Date  of  appl.. 
Mar.   IS,  191(i. 

Aromatic  hydrocarbons  are  sulphonated  by 
means  of  strong;  siilt)huric  arid  maintained  in  a 
practically  anhydrous  condition,  and  the  sul- 
phonated matei-ial  L<  neutralised  by  means  of 
sodium  carbon.ite  ;  the  dried  sodium  sulphonate 
is  fuseil  ^^ith  caustic  soda,  and  gases  containing  car- 
bon dioxide  are  passed  into  an  aqueous  solution  of 
the  fused  matijrial  ;  the  sodium  carbonate  liquors 
are  separated  and  employed  to  neutralise  the  acid 
sulphonated  material. — F.  W.  A. 

O.lO-Dihalofienanthracene-S-monosuIphonic      acids  ; 

Preparation    of .     Farbw.     vorm.     ileister , 

Lucius,  u.  Briining.  Ger.  Fat.  292,590,  Sept.  11, 
1914. 

O-lO-DiHALOGEX.VMTHBACEifES  are  sulplionated 
with  oleum  in  the  presence  of  an  inert  substance, 
e.g.,  nitrobenzene. — A.  S. 

Anthraquinone ;      Preparation      of .     Farbw. 

voi-m.  Meister,  I^ucius.  u.  Briining.  Ger.  Pat. 
292,681,  June  23,   1914. 

AxTiiRAQUixoxE  is  prepared  by  heating  anthra- 
cene, dissolved  or  suspended  in  a  neutral  or 
alkaline  medium,  with  oxygen  under  pres.surc  in 
presence  of  a  catalyst.  For  example,  100  parts 
of  a  £0%  aqueous  anthracene  paste  is  mixed  \%ith 
3000  parts  of  water,  250  parts  of  25%  ammonia, 
and  5  parts  of  copper  oxide  in  a  vessel  capable  of 
resisting  pressure,  a  quantity  of  oxygen  corre- 
sponding to  3  atoms  per  mol.  of  anthracene,  or 
the  corresponding  quantity  of  air,  is  forced  in,  and  } 
the  mass  is  stirred  and  heated  for  20  hours  at 
170°  C.  After  cooling,  the  anthraquinone  is 
separated  and  freed  from  copper  compounds  by 
washing  wth  ammoniacal  water.  Nickel,  cobalt, 
iron,  and  lead  compounds  may  be  used  as  catalysts 
instead  of  copper  oxide. — A.  S. 


I        IV.- COLOURING  MATTERS  AND  DYES. 

I  CMwophyll-like  colouring  matter  ;   Alleged  synthesis 

of  a .     T.   Jona.     Monit.   Scient.,    1916,    6, 

149—150. 

The  author  questions  the  identity  of  the  colouring 

matter  prepared  by  Albert  and  Mary  (this  J.,  1915, 

790)     with     chlorophyll.     The     colour     reactions 

described  are  quite  inconclusive,  and  the  spectrum 

li escribed    is    not    the    well-known    spectrum    of 

I  chlorophyll,   and   any  resemblance  to  spectra  of 

I  impure  specimens  of  chlorophyll  may  be  attributed 

I  to  chance.     Moreover,  the  forimda  ascribed  to  the 

I  synthetic  chlorophyll  and  the  equation  representing 

its  formation  are  not  support eii   by  the  experi- 

I  mental  observations. — C.  A.  M. 

'Motumilrophemil  ethers.      H.  I.  Jones   and  A.  N. 
Cook.     J.  Amer.  Chem.  Soc,  1916,  38,  1534— 
I     1550. 

I  The  o-  and  p-nitrophenyl  ethers  were  prepared  by 
;  the  action  of  potassiom  phenoxide  on  o-  or  p-bromo- 
; nitrobenzene  in  the  absence  of  a  solvent,  accord- 
ing to  the  equation.  (NO,)C^H,Br-l-C6H50K  = 
l^>0,)CsH,.O.C^n5  4-KBr.  "  The  phenoxide  was 
prepared  by  the  addition  of  molten  potassium 
uycboxide  to  molten  phenol,  whereby  a  snow-white 
product  was  obtained.     The  o-nitrophenyl  ether 


is  a  yellow  liqiiid  at  all  temperatures  down  to 
— 80°  C. ;  it  boils  at  195°— 197°  C.  at  45  mm. 
pressure,  with  partial  decomposition,  is  readily 
converted  into  a  rather  unstable,  hygroscopic 
monosulphonic  acid,  m.  pt.  90"  C.  (with  decomp.), 
and  on  reduction  with  tin  and  hydrochloric  a(id 
is  reduced  to  o-aminophonyl  ether.  p-Nitro- 
phenyl  ether  and  its  derivatives  are  much  more 
stable  than  the  corresponding  o-compoimds.  The 
ether  forms  crystals,  m.pt.  123-5°  C.,  and  sublimes 
and  distils  unchanged.  Its  stdphonic  acid  can  be 
obtained  only  by  the  action  of  fuming  sulphuiic 
acid,  but  it  is  more  readily  reduced  than  its  iso- 
meride  to  the  amine,  which  melts  at  95°  O.  Both 
the  sulphonated  and  unsulphonated  amines  of  the 
0-  and  p-series  were  converted  into  azo-dyes  of 
which  a  full  description  is  given.  It  was  observed 
in  general  that  the  o-aminophenyl  ether  dyes  tend 
mostly  to  reds  and  browms,  though  a  few  ptu'ple 
and  yeUow  dyes  were  obtained.  Tho  o-dyes  are 
more  brilliant  than  the  p-dyes,  whUst  the 
sulphonated  dyes  are  less  brilliant  than  the 
unsulphonated. — G.  F.  M. 

Triarylcarhinols  ;  Tautomerism  of .     M.  Gom- 

berg  and  N.  E.   Van  Stone.     J.  Amer.  Chem. 
Soc,  191C,  38,  1577— ICOO. 

Various  substituted  derivatives  of  p-hydroxy- 
triphenylcarblnol,  containing  the  substituent 
(CH3,  OCH3,  Cl,  Br)  in  the  ortho  position  with 
respect  to  the  hydrosyl  group,  were  prepared  bv 
condensation  of  benzophenone  chloride  with  ortho- 
substituted  phenols.  In  some  cases  no  catalyst 
was  required,  but  in  others  the  yields  were  "in- 
creased by  the  use  of  aluminium  chloride.  All  the 
products,  like  p-hydroxytriphenylcarbinol  itself 
(see  Gomberg,  ibid.,  1913,  1035),  were  found  to 
exist  in  two  crystalline  desmotropic  modifications, 
one  coloured  and  possessing  a  quinonoid  (quino- 
carbonium)  structure,  and  the  other  colourless 
and  doubtless  the  true  benzenoid  carbinol.  The 
colourless  form  was  obtained  by  dissolving  the 
substance  in  alkali,  precipitating  by  carbon  di- 
oxide, and  crystallising  from  benzene,  ether,  or 
alcohol,  whilst  the  coloured  form  was  prepared  by 
crystallising  from  60 — 70°^  acetic  acid  after 
heating  with  the  solvent  for  some  time  if  necessary. 
Transformation  of  the  colourless  into  the  coloured 
modification  occurred  under  the  influence  of  heat 
or  Ught.  The  coloured  form  invariably  possessed 
a  lower  melting  point  than  the  colourless  one,  and 
also  underwent  dehydration  much  more  readily, 
jaelding  the  corresponding  fuchsone. — J.  H.  L. 

Desoxyhydrocatechin-tetramethylether.  H.  Ryan  and 
M.  J.  Walsh.  Scient.  Proc.  Roy.  Dublin  Soc 
1916,  15,  113—120. 

Vebatroyl  chloride  (m.pt.  68° — 69°  C),  obtained 
by  the  action  of  thionyl  chloride  on  veratric  acid 
(m.pt.  178° — -180°  O.)  prepared  from  vanillin,  was 
condensed  with  the  ethyl  homologue  of  phloro- 
gluciriol-triniethylether,  prepared  by  a  slight 
modification  of  the  method  of  Herzig  and  Erthal 
(Monatsh.  Chem.,  1911,  32,  481)  ;  reduction  of 
the  resulting  veratroyl-ethvlphloroglucinol-tri- 
methylether  (m.pt.  123= — 124°  C.)  by  means  of 
sodium  and  alcohol  should  yield  3-ethyl-2.4.6.3'.4'- 
pentamethoxydiphenyhnethane,  identical  with  des- 
oxyhydrocatechin-pentamethylether  in  case  the 
eoumarane  formula  of  von  Kostanecki  and  Lampe 
(Ber.,  1907,  40,  720)  for  catechin  is  correct ;  the 
oil  obtained,  however,  resisted  all  attemptis  to 
crystallise  it,  even  when  inoculated  with  the 
pentamethylether  prepared  according  to  the  method 
of  von  Kostanecki  and  Lampe ;  hence  it  has  not  been 
possible  to  decide  between  the  eoumarane  formula 
and  the  chromane  formula  of  Perkin  and  Yoshitake 
(Chem.  Soc.  Trans.,  1902,  81,  1169)  for  catechin. 

—P.  W.  A. 
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Patents. 

Acid  trool  dyesluffs   iitdiffcrenf  io  copper  :   Manu- 
facture of .     O.  Imray.  London.     Fi-om  Soc. 

Clieni.  Ind.  in  Basle,  Switzorland.  Enir.  Pat. 
r^.'MV*.  Anir.  L'.'i.  liU:').  Addition  to  Kn?.  I'at. 
lllll  of  UUo  (this  .1..  1910.  301). 
Tire  dyestufts  olitained  by  comliining  o-di.-vzo- 
phonol  or  -naplitliol  derivatives  with  fJ-ketone- 
aldehvdo  derivatives  in  which  the  altU-hyde 
hvdroyeu  is  rt'phiecd  by  an  alkyl,  aryl,  alkox>-,  or 
arylaniLno  Ki-oiip.  e.g..  a<'oto-  or  bcnzoyl-acetio 
ost«r.  acetyl-  or  benzoyl-acetone.  or  aoeto-  or  benz- 
ovl-acetaiiilide.  or  with  ben/.oylacetic-o-carboxylic 
aiid.  or  with  such  multimicUvar  L'socyclicor  hetero- 
cvclic  ring  compoumls  as  contain  a  Cll,  group 
capable  of  coupling,  e.g.,  diketohydroindene.  pcri- 
uaphthindandioue.  3-hydioxy-l-thionaphthcne. 
ketocoumarane,  or  indoxyl,  ai-e  conyertod  into 
compounds  containing  copper  as  described  in  the 
niani  patent.  The  dyestulTs  produceil  ai-e  soluble 
in  water,  are  indiftereut  to  copper,  and  dye  animal 
fibres  direct  from  an  acid  bath  bright  greenish- 
vellow,  orange-brown,  brown,  red.  violet,  blue  to 
black  tints  fast  to  washing  and  to  light .  Example  : 
21  grms.  of  the  dyestuii'  obtained  by  combining 
diazotised  1.2.4-aniinonaphtholsulphonic  acid  with 
hvd^ox^•thionaphthene  is  dissolved  in  700  grms.  of 
water,  and  a  solution  of  13  grms.  of  copper  sulphate 
in  50  grms.  of  wat<;r  added  at  70  O.  :  the  blue 
copper  compound  precipitated  is  neutralised  with 
sodium  carbonate,  separated,  and  dried  ;  it  gives 
on  wool  fi-om  an  acid  bath  very  pure  violet-blue 
dyeings  fast  to  washing,  alkali,  and  light. — F.  W.  A. 

Phlhaleins  and  their  halogen  dcrivaiives  containing 

selenium  :  Preparation   of .     Farliw.   vorm. 

Meister.  Lucius,  u.  Briining.  Ger.  Pat.  291,883, 
Apr.  4,  19U.  Addition  to  Ger.  Pat.  290,540. 
Prodccts  similar  to  those  described  in  the  chief 
patent  (this  J..  1910,  595)  are  obtained  by  the  use 
of  selenium  oxychloride  instead  of  selenium 
chlorides. — ^A.  S. 

Aminoanihraeiuinone-siilphonic  and -carhoxylic acids; 

Preparation    of .     Act.-Ges.    f.    Amlinfabr. 

Ger.  Pat.  293,100,  June  3,  1914. 
HaLOGEN-VSTHRAQUIXOXE  -  SULPHONIC  Or  -carb- 
oxylic  acids  are  condensed  with  arylsulphamides 
by'  heating  in  aqueous  alkaline  solution,  and  the 
afvlsulpho  group  is  eliminated  from  the  r&sulting 
arylsulphamino  compounds.  The  products  are 
dvestuHs  or  maj-  be  converted  into  dyestufls. 

—A.  S. 

-.     Farben- 
Ger.    Pat. 


Sulphur  dyesluffa  ;  Preparation  of 

fabr.    vorm.    F.    Bavcr    und    Co. 

293,101.  Sept.  25,  1913. 
The  ethylene  or  ethyl  derivatives  of  amines  of  the 
benzene.'  diphenyl,  or  naphthalene  series  are  fused 
at  a  high  temperature  with  .sulphur  and  benzidine 
or  its  homologues  or  analogues.  The  resulting 
sulphur  dvestulTs  give  reddish-brown  shades  which 
on  treatment  with  dilute  acids  are  changed  to 
clear  yellow  sliades  of  great  fastness  to  boiling,  to 
chlorine,  and  to  cross  dyeing. — A.  S. 

Sulphur    di/esluffs ;    Preparation    of    yellou) . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat. 

293,187,  Feb.  23,  1915.     Addition  to  Ger.  Pat. 

292,148. 
Si:i,PirrK  dvestuffs  are  prepared,  as  described  in 
the  chief  pa'tent  (this  J..  191<i.  832).  from  mixtures 
of  benzidine  with  X-diacetyl  derivatives  of  primary 
iliamines  of  the  diphenyl  series  methylated  in  thp 
nucleus,  or  with  nitro-  or  amino-substitution 
products  of  these  dia<«tyl  derivatives.  The  pro- 
ducts give  somewhat  redder  shades  of  yellow  tlian 
the  rtyesturts  obtained  from  the  non-acetylated 
diamines. — A.  S. 


Trisazo  dyestuffs  ;  Manufacture  of .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat. 
293,184,  Mar.  7,  1914. 

DiAZO  compovmds  of  the  benzene  or  naphthalene 
series  are  converted  into  tris.azo  dyo.stuIVs  in  the 
usu.ll  way,  iising  as  end  component  2-amino-S- 
hyilroxyiiaphthalene-li-sulphonic  acid  in  a  faintly 
acid  sohition  or  a  sohition  made  alkaline  with 
bicarbonate.  The  dyestuiTs  are  faster  to  light; 
than  the  commercial  dlsazo  dyestulT,  Neutral  Grey, 
obtained  by  couitling  diazotised  aniline  with  a- 
naphthylamine,  again  diazotising.  and  couplinj^ 
with  2-amino-8-naphthol-C-sulphonic  acid. — A.  S, 
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Determination  of  the  permeabilUy 
O.  Bauer.  Mitt.  K.  Materialpriif.. 
1915.  33,  290—305. 

A  .SIMPLE  method  of  determining  the  permealiilit\ 
to  heat   of  textiles,  p.apcr.   etc.,   is  de.scrilied.     A 
copper    bottle    with   a.    flat    bottom    of    5-5     cm 
diameter,  surrounded  by  a   layer   of   cotton   woi 
and  an  insulating  casing,  rests  on  a  piece  of  fili 
on  a  ^^•ooden  block.     The  bottle  is  provided  with  ; 
thermometer  and  contains  200  c.c.   of  hot  water 
steam  is  passed  through  it  until   the  temperatui' 
reaches    100"  C    when    the   junction   of   an   iren 
coiistantan  thermo-element  is  placed   lietweeu  Ihi 
bottom  of  the  copper  bottle  and  the  piece  of  felt 
and  the  temperature  noted    by  means   of  a  g(d 
vanometer  at  intervals  of  2  mins.   d\iring  a  perioc 
of  90  mins.     A  similar  test  is  made  with  a   pieci 
of  the  material  under  examination  placed  betweei 
the  bottom  of  the  bottle  and  the  felt.     Curves  arj 
plotted  with  temperature  and  time  as  co-ordinateM 
and  the  ratio  F-7-f,  where  F  and  f  are  the  area 
inclosed  by  the  curves  obtained  in  the  "  blank 
test  and  in  the  test  with  the  textile  or  other  materia 
is   called   the   "  heat -protection  number  "   of  tli 
ma,terial.     Tests     with     a     number     of     differen 
textile   fabrics   showed   that   there   is   no   deflnil 
relation  between  the  "heat-protection  value"  i 
a    material    and    its    nature,    thickness,    specili 
gravity,  etc.,  and  the  relative  values  of  dirferei 
fabrics   for   protection   against   cold   can   only  h 
ascertained  by  actual  tests  on  the  materials. — A..' 

■  leith  hydrochlor 


Nitro-fibrnin  ;   Hydrolysis  of - 

acid.  T.  B.  Jolinson  and  A.  J,  Hill.  J.  Ainc 
Chem.  Soc.  1910,  38,  1392—1398.  (See  also  th 
J.,  1915,  1047.) 
Fibroin  when  treated  for  a  long  time  at  ordinal 
temperatiues  with  nitric  acid  of  sp.gr.  li: 
yields  70",,  of  its  weight  of  nitro-filimin,  h 
orange-coloured  powder  of  definite  compositioi 
od  =43-39"  to  4410'  in  aqueous  hydrochlor 
acid  solution.  On  pi-olongcd  hydrolysis  wit 
concentrated  hydrocldoric  acid  at  120 — 130"  ( 
nitro-tibroin  yields  5-74 ''o  of  optically  inacfj'- 
3-nitrotvro.sini'  as  the  hvdrochloride,  m.pt.  237°  (i 
25-3U%'of  glycocoll.  and  10  %  of  optically  inattr 
alanine,  together  with  end  products  of  oxidatii 
reactions,  such  as  oxalic  acid  and  aiainoniii 
nitrate.— T.  C. 

Jlai  bodies  prepared  from,  rabbits'  fur  ;    Clwmx 

studi/  of .    K.  A.  Komegialli.    Annali  Chi' 

App'l..  1910,  5,  305—338. 
The  composition  of  the  hat  bodies,  before  bleachi. 
and    dyeing,    was   found    to    be:     <-.arbon,   iOV 
hvdrogen,  9-88  ;    nitrogen,  1(5-33  ;    sulphur.  Si 
sulphur   jn-esent   as   sulphurii-   acid,   l'**** »    P",' 
phorus,  013  ;    ash,  (1-45  ;    water  (lo^s  at  100   L. 
11-47  ;    oxvgen  (by  diJlerence),  1«-7I%-     Theo- 
contained:     SiO„   34-75;    Al^O,,   20-34;    Fe.V 
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3-17  ;  PoO„  6U  ;  CaO.  71-1  ;  MgO,  3-35  ;  CiiO, 
10-44;  rOj.  SO„  Na.O.  K,0.  etc.  (l)y  diff.), 
14-67  %.  When  tho  fur  is  treat  od  with  .-icid  mer- 
curic nitrate  .solution  in  the  "  carrotins  "  process, 
in  order  to  imi)rove  its  felting  properties,  it 
appears  to  i-onibine  chemically  with  mercury. 
lftl;e  tn-ated  fur  be  boiled  with  water,  the  solution 
after  bcintj  concentrated  dues  not  i;ive  a  reaction 
for  mercury,  but  7nercury  can  be  detected  liy  tiie 
usaal  reactions  after  treating  the  fur  with  con- 
centrated nitric  acid.  For  bleacliing  the  hat 
bodies  preparatorj-  to  dyeing,  the  most  satisfactory 
results  are  obtained  with  hydrogen  peroxide 
in  presenie  of  a  small  quantity  of  sodium  car- 
bonate. Tests  of  the  physical  properties  of  the 
hat  bodies,  experuiieuts  on  the  action  of  nitric 
and  sulphuric  acids,  water  at  high  tomiieratures, 
and  ble;n-hing  powder,  and  laboratory  dyeing  tests 
with  synthetic  dyestuffs  are  described. — A.  S. 

JmHation    parchment    and    "  pergamyn  "    papers  ; 

Tent    for    grease-pronf    properties    of .        C. 

Bart.sch.  Jlitt.  K.  Materialpriif..  1915,  33, 
441—445. 

The  "  blister  "  test  and  the  oil  of  turjientine  test 
commonly  employed  for  grease-proof  papers  have 
been  the  subject  of  controversy  as  to  their  relative 
■validity,   and   both   possess   the    disadvantage   of 
standing  in  no  direct  relation  to  the  actual  use  for 
which  the  paper  is  requu-ed  and  of  being  incapable 
of  numerical  comparison.     In  devising  a  quantita- 
tive method  it  was  preferred,  therefore,  to  employ 
butter  or  lard  as  the  greasy  medium,  and  standards 
had  to  be  fixed  to  express  the  degree  and  time 
^t  resistance.      In  the  test  now  prescribed,  sheets 
•  if  the   grease-proof   paper.    13x18    cm.    in   size, 
are  smeared  with  a  layer  of  fat  1  nmi.  thick  and 
1 25  sq.  cm.  in  area.     The  fat  is  applied  by  means 
"f  a  zinc  template  having  a  square  hole  of  the 
urrect  area,  and  the  excess  is  scraped  off  with  a 
cUuloid    straight-edge.     The     treated     paper    is 
laid  on  a  sheet  of   white  engine-sized  notepaper 
Hid  supported  on  a  glass  plate,  another  glass  plate 
iiaded  with  a  500  grm.  weight  being  superposed. 
The  results  are  classified   by  an  examination  of 
!\e   sheet    of    notepaper   after   a    given    time    as 
'>llows-. — (0)  Perfectly   grease-proof,  no  stains  or 
>nly  one  or  two  stains  due  to  minute  pinholes  : 
i)  Grease-proof,  not  more  than  15  small,  practically 
solated   stains  ;     (2)  Fairly   grease-proof,  between 
I'l    and    50    small    stains,   mostly    isolated  ;      (3) 
■'lightly     grease-proof,    numerous     stains,     largely 
foafJuent,    covering    about    half    the    area    under 
I  reatment  ;    (4)  Not  grease-proof ,  stains  spreading 
pver  the   greater  portion   of   the   area.     A  large 
uunber  of  observations  have  sho\\'n  that  lard  has 
I  greater  penetrating  power  than  Ijutter,   conse- 
luently  lard  has  been  suggested  as  the  standard 
eagent    and    one    hour    as    the    standard    time. 
■sone  of   the   imitation   parchment   or   pergamyn 
lapers possesses  grease-proof  properties  approaching 
hose  of  the  real   vegetable  parclmients,  but  the 
tegree  of  resistance  may  be  determined  in  relation 

0  the  purpose  for  which  the  paper  is  requii-ed 
n  a  manner  similar  to  the  ink -resistance  of  sized 
writing  papers. — J.  F.  B. 

determination  o^smalt  quantities  of  sulphide  sulphur. 
Dnishcl  and  Elston.     See  ^'11. 

^iiliaalion  of  crude  wool  fat  in  the  soap  industry. 
Schrauth.     See  XII. 

,Bed  prussiate  for  blue  jirinl  paper.     See  XXI. 

1  Patents. 

!•  aste  silk  materials  ;    Extraction  and  recovery  of 

!  loading   ingredients  from .      E.    Beiseuherz, 

I  E8sen-Ruhr,  Germanv.  Eng.  Pat.  11,180,  Aug.  3, 
;  1915.    Under  Int.  Conv.,  Aug.  3,  1914. 

f  the  process  of  extracting  tin  from  loaded  silk 


bv  the  action  of  oxalic  acid  or  acid  ox.ilates  (Eng. 
Pat.  4901  of  1915  ;  thi.s  .!.,  1916,  596),  the  presence 
of  salts  of  alkalis,  alkaline  earths,  and  aluminium 
in  the  waste  silk  material  causes  an  excessive 
consumption  of  oxalic  acid  and  interferes  with 
its  rocovrry.  This  <litriculty  is  overcome  by  sub- 
iectiug  th<^  waste  silk  to  a  preliminary  treatment 
in  a  1 — 2  °o  solution  of  hydrochloric  or  other 
mineral  acid  at  40° — 50"  C,  whii-h  removes  basic 
matters  without  dissolving  more  than  traces  of  the 
tin.— J.  F.  B. 

Drying  textile  fabrics,   paper,  and   other  m.alerials 

of  a  continuous  character  ;   Means  for .  W.  W. 

Beaumont  and  L.  N.  Burt,  London.    Eng.  Pat. 
16,004,  Xov.   12,  1915. 

The  fabric  travels  in  a  zigzag  path  over  a  series  of 
rollers  enclosed  in  a  chamber,  and  hot  air  is  passed 
over  it  from  two  sources  independently,  one  inlet 
and  outlet  being  near  the  entrance  for  the  fabric  anil 
the  others  near  the  outlet  for  the  fabric.  The 
more  volatile  constituents  of  the  Uquid  saturating 
the  fabric  are  thus  can-ied  off  by  the  first  air 
current  and  may  be  recovered  by  condensation, 
while  aqueous  vapour  is  separately  removed  by 
the  second  air  current. — W.  P.  P. 

Plastic  com.position.  W.  A.  Beatty,  New  York. 
U.S.  Pat.  1,188,356,  June  20,  1916.  Date  of 
appl.,  Apr.  16,  1915.  . 

The  composition  consists  of  a  cellulose  ester 
(nitrocellulose),  a  crystalline  condensation  product 
of  a  hydroxy  derivative  of  an  aromatic  hydro- 
carbon (dihydroxydiphenyldimethylmethane),  a 
camphor  substitute,  and  a  solvent  (amyl  acetate, 
with  or  without  acetone). — E.  W.  L. 

Pulp  and  the  like  for  use  in  the  manufacture  of 

paper  ;    Apparatus  for  bleaching .      T.   H. 

Nash.  St.  Paul's  Cray,  Kent.    Eng.  Pat.  100,993. 
May  23,  1916.    (Appl.  No.  7325  of  1916.) 

The  pulp  is  charged  by  means  of  a  conveyor 
through  a  backwardly  inclined,  open-ended  trough 
containing  bleach  liquor,  into  the  th-st  of  a  series 
of  concrete  containers,  preferably  with  semi- 
cylindrical  bottoms,  provided  with  agitators 
carried  by  horizontal  shafts.  The  containers  may 
be  arranged  either  in  step-formation  or  vertically 
one  above  the  other  and  are  connected  together 
at  their  upper  parts  by  overflow  conduits,  so  that 
the  overflow  level  from  each  container  is  lower 
than  that  from  the  container  immediately  pre- 
ceding it.  The  overflow  orifices  are  preferably 
arranged  alternately  at  opposite  cornei-s  of  the 
containers,  and  valves  are  provided  in  the  bottoms 
for  discharging  the  whole  contents  of  the  system, 
if  desired,  and  for  flushing  pui-poses.  The  bleached 
pulp  overflowing  from  the  last  container  is  diluted 
with  water  so  that  it  may  be  deUvered  through  a 
pump. — J.  F.  B. 

Paper  making  machines  ;  Fourdrinier .  E.  C.  R. 

Marks,  London.  From  Bice,  Barton  and  Fales 
Machine  and  Iron  Co.,  Worcester,  Mass.,  U.S.A. 
Eng.  Pat.  10,528,  July  20,  1915. 
The  frame  of  a  Fourdrinier  paper  machine  of  the 
non-shaking  type  is  provided  with  a  number  of 
supporting  sur'fac&s  on  which  table  sections  carry- 
ing the  table  rolls  are  directly  supported.  On  the 
frame  are  placed  a  number  of  transverse  rails 
which  may  be  removable,  and  the  tables  are  pro- 
vided with  supporting  wheels  normally  out  of 
contact  with  the  raUs.  By  the  operation  of 
rotary  cams  the  rails  may  be  moved  upwards 
to  engage  the  wheels  and  lift  the  table  sections  oH 
the  Hipporting  surfaces  so  that  they  may  be 
removed  transversely  along  the  rails.  Additional 
rails  are  provided  inalinement  with  the  transverse 
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rails,  outside  tlie  frame,  to  receive  the  tables  when 
thev  are  removed  from  the  machine  for  changing  a 
wire.— J.  F.  B. 


Treainient  of . 

Eng.    Pat.    12,873, 


CeUulose   esters  ; 
netc .      J. 


Papfr  and  similar  nuiterial ; 
H.    C.    MitoheU,    London. 
Sept.  S,   19 1.-). 

A  srRF.\CE  coating  of  graphite,  lan\pV>lftok.  or  other 
lolour,  removable  by  niean.s  of  indianiliber.  is 
apphed  in  the  form  of  a  powder  to  i>aper  by  iucahs 
ol  a  bronzing  or  other  equivalent  machine,  and  the 
excess  of  powder  is  removed  by  brushing. — J.  F.  B. 

Process  Jar  the  prcjiaralioii  of 
Koetschet  and  M.  Tlicumann, 
Lvon,  Assignor  to  Soc.  Cliim.  des  Usines  du 
Rh6ne,  Paris.  U.S.  Pat.  1,191.439,  Julv  18, 
1910.     Date  of  appl.,  Sept.  5,  1914. 

See  Eng.  Pat.  10.822  of  1915  ;   this  J.,  191.5,  1086. 

Plastic  substances  from  the  derivatives  of  cellulose  ; 

Process   of  manufacturing .      F.    Lehmann 

and  J.   Stocker,   Berlin.      U.S.   Pat.    1.191.801, 
July  IS,  1910.   Date  of  appl.,  Mar.  10,  1914. 

See  Ft.  Pat.  469,925  of   1914  ;   this  J.,  1915,  25. 

Pulp-digesters ;     Method    of  removing    scale   from 

heating     apparatus    for .         E.     Mortfi'ud, 

Jeloen.  Norway.     U.S.  Pat.  1.191,451,  Julv  18, 
1910.    Date  of  appl.,  Aug.  0,  1914. 

See  Gcr.  Pat.  278,827  of  1913  ;   this  J.,  1915,  270. 

Acid  magnesium  sulphite  solution  ;    Production  of 

an for  the  manufaeturc  of  sulphite-cellulose]. 

J.  L.  Jardine.  Penicuik,   Scotland.     U..S.   Pat. 
l,192.640,July25,1916.Uate  of  appl.,Jan.29,1916. 

See  Eng.  Pat.  2509  of  1915  ;    this  J.,  1910,  533. 

Process   for    converting    cellulose    iniQ    lermeutablc 
carbohydrates.  Ger.  Pat.  292,482.     See  XVIII. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 

FINISHING, 

Silk;    Theories  of  the  ucighting  of and   their 

present  position.  P.  Heermann.  Mitt.  K.  Material- 
priif.,  1915,  33,  446 — 453. 

The  phenomena  of  dyeing,  mordanting,  and 
weighting  may  be  classified  as  primary  or  sub- 
stantive and  secondary  or  adjective,  and  wliereas 
the  latter  are  generally  explainaV>le  on  the  basis 
of  salt  or  lake  fonnation,  double  decomposition, 
etc.,  the  primary  or  direct  affinities  are  less 
clearly  defined  ;  among  these  are  comprised  the 
mordanting  of  cotton  with  chromium  chloride 
and  the  weighting  of  silk  by  stannic  chloride 
or  tannic  acid.  When  silk  is  dipped  in  stannic 
chloride  solution,  drained,  and  washed  exhaustively 
with  water,  stannic  hydroxide  is  fixed  in  the 
fibre  and  the  process  may  be  repeated  with 
cumulative  cfTect.  Tlie  .simple  theory  of 
mechanical  impregnation  followed  by  hydrolysis 
does  not  account  for  the  fact  that  stannic  chloride 
is  withdrawn  from  the  bath  and  concentrated  in 
the  silk.  Tills  at'soiption  in  the  case  of  pure 
materials  takes  X'lace  without  disturbance  of  the 
normal  composition  of  the  stannic  chloride.  The 
reaction  in  its  full  dc-gree  is  specific  for  silk  and 
the  stannic  liydroxide  Ls  uiiifonnly  distriliutecl 
through  the  fibre.  The  evidence  in  favour  of 
the  formation  of  an  additive  chemical  compound 
between  stannic  chloride  and  silk  fibroin  is  not 
convincing ;  no  mcjlecular  ratios  have  been 
established.  Such  a  compound,  which  becomes 
hjdrolysed  in  presence  of  water,  lias  been  prepaied 
with  o-a!anine  and  stannic  chloride  but  only  by 
heating  in  a  sealed  tube  at  150'  C,  conditions  very 
different   from    those    of    the    weighting    of    sUk. 


The     author     favours    an    electrical,     so-called 
"  ionetic  "   tlieory   as  olTering   the  most  rational 
explanation  of  the  facts.     He  has  observcil  that 
heavier  weit;litings  are  oblaiiicd,   the  higher  tlv; 
state   of   electrolytic   dis.sociatiou   or   conductivity 
of  the  stannic  chloride  .solution,  and  that  when  at 
certain  concentrations,  the  c!fcti'(>lytic  dissociation 
of  the  stannic  chloride  is  reduced  to  a  minimum, 
the  jiroperty  of  weighting  silk  is  also  suppressed. 
The  silk   fibre  possesses  in  a  special  degree  the 
property    termed    "  electro-affinity  "    and    it    is  | 
suggested  that  the  attraction  of  a  mordant  to  a  I 
fibre  is  most  highly  de\  eloped  when  the  ilissociation   ' 
of     the    mordant     solution     corresponds    with    a 
maximum  dilTerence  between  the  electro-affinities 
of  the  mordant   ions  and  of  the  libre.     Although  | 
in  an  acid  medium  silk  readily  aciiuii'es  a  positive  I 
charge,  it  is  known  to  be  highh"  susceptible  to  tk 
reversal    in    sign   of    its   electrical    chai-ge  ;     it   is  I 
therefore  assuniid   tb.at   in  a   dissociated   stannic 
chloride  bath  tlie  .silk  becomes  negatively  charged. 
According  to  the  degree  of  dissociation  of  the  bath 
the    tin    cations  are  attracted    to  the   negatively 
charged  silk  and  retained  by  it  in  uiuoii  with  the 
hydi-oxyl     ions    of     the    aqueous     medium.     The 
chlorine  anions,  migrating  later,  are  also  attached 
to  the  silk  in  union  with  the  hydrogen  ions  of  the 
water,  being  removed  in  the  form  of  hydrochloric 
acid  in  the  subsequent  washing. — J.  F.  B.  ■ 

Patents.  j 

Yarn  dyeing  machines  ;    Guard  for  use  with . 

I'.  Cravton  and  W.  E.  Shaw,  Birkenshaw.    Eng. 
Pat.  17,701,  Dec.  20,  1915. 

To  prevent  the  material  to  be  dyed  from  coming 
into  contact  with  tlie  propelli^rs,  E,  a  toothed 
guard  of  wood,  aluminium,  or  otlier  acid-resisting 


^ 


material,  A,  witli  end  dowels.  A',  journaled  into 
the  sides  of  the  vat,  is  fitted  transversely  across 
the  upper  part  of  the  vat  l>etween  the  dyeing 
chamber  and  the  circulating  chamber  ;  the  guard 
rises  and  falls  automatically  accoi'ding  to  the 
direction  of  flow  of  the  dye-liqiuS-  and  may  be 
locked  clear  of  the  dyeing  chamlier  during  the' 
insertion  or  w  ithdrawal  of  the  material  by  meant 
of  a  hinged  drop  Ud,  B,  and  side-bolt,  C. — F.  W.  A- 

Bleaching   process.       IT.    Wade,    I^ondon.      Fronn 

Deutsche     Gold-    und     Silljer-Scheide    Anstalt; 

vorm.  Itoessler,  Frankfort,  Gernvmy.    Eng.  Pati 

10,910,  July  27,  1915.  ( 

It  is  not  necessiiiry  to  raise  the  temperature  of  »r| 

alkali  peroxide  bleaching  liatli  gr.',dualiy  to  80°C 

as  suggested  in  Fr.  Pat.  400,959  of  1913  (this  J.| 

1914,    70);    it    is    preferable    to    heat   the    ball 
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imniodi.itoly  to  85°  C.  The  time  of  bleaching  is 
sliortent'd.  l:otfcr  whites  are  produced,  and  dark 
Fsj-ptian  cotton  in;iy  be  Idc.ached  at  the  s-ime 
■st  iis  (iidinaiy  roltoii.  A  stn'iiUsing  citalysor, 
i.y.,  stannic  acid,  colopliony,  ilextria,  or  gelatin, 
is  added  to  tlie  bath  ;  thus  a  suitable  bath  for 
Egyptian  yarn  is  a  0-2.S°l,  solution  of  sodium 
peroxide  to  whidi  liasl)eena''ded002.")  "oof  sodium 
silicat«,  0  02%  of  magnesium  chloride,  and  0  07°u 
Ot  Monopol  soap.  (Reference  is  directed,  in 
pursuance  of  Sect.  7.  .Sulj-sect.  4,  of  the  Patents 
and  Designs  Act.  1907,  to  Eng.  Pats.  23,110  of 
11)00,  14.38.5  of  1<I05,  and  15,137  of  1907  :  this  J., 
1802,48;   1900,280;    190S,  082.)— F.  W.  A. 

.  W.  A.   Xivling,   i 

Eng.    Pat.    10,860, 


<izing  yarns  ;  Apparatus  for  ■ 
.Vriington,    Jlass.,    U.S.A. 
July  '27,  1915. 

-^EE  U.S.  Pat.  1,153,245  of  1915  ;  this  J.,  1915,  1050 
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Magnesium       salts ;       Precipilalion      of  

ammonium    carbonate.        F.     Pichter    and 


R. 


Osterwalder.   Z.  anal.  Chem.,  1910,  55,  389— 392. 

:  When    magnesium    sulphate    solution    is    treated 

I  wiOi     ordinary     ammonium     carbonate     solution 

'this  solution  reacts  as  a  mixture  of  ammonium 

irbonate  and   bicarbonate),   crystaUine  hydrated 

uignesium  carbonate,  MgCOj.SH.O,  is  precipitated 

iMUally  ;     the   precipitate    forms    more    quickly 

hen   tlie   mixture    is    warmed.     If    ammonia    is 

nided    previously    to    the   ammonium    carbonate 

-'lution  so   that   the  proportion   of   ammonia   to 

,<rbon    dioxide    corresponds    with    the    formula 

XHJjCOj,  crystals   of   the  hydrated   magnesiimi 

arbonat«  appear  \\'ithin  30  nunutes  ;    by  heating 

he  mixture  to  40°  C,  an  amorphous  precipitate 

I  magnesia  alba  is  formed  which  changes  into  the 

lydrated  carbonate  when  the  mixture  is  cooled. 

i\'hen  the  ammonium  carbonate  solution  contains 

n  excess  of  ammonia,  basic  magnesium  carbonate 

na^esia  alba)  is  first  formed  and  this  changes 

Iter  a  few  hours  into  the  hydrated  carbonate  ; 

.  however,  the  precipitation  is  made  from  a  hot    | 

'lution,  the  basic  carbonate  remains  as  such  when 

le    mixture    is    cooled.     A    double     carbonate, 

Nn4)jC0„MgCO3.4HjO,  is  obtamed  by  treating, 

1  the  cold,  i  equivalent  of  magnesium  sidphate   I 

ith    10    equivalents    of    amnioniiun    carbonate, 

N"H,),C03.— W.  P-  S. 

idphtir :     Determination    of   small    quantities    of  i 

sulphide .   W.  A.  Drushel  and  C.  M.  Elston.    j 

-^mer.  J.  Sci.,  1910,  42,  155 — 158. 

rLPHXTi  present  as  sulphide  can  be  determined 

ith   great    rapidity    (10    mins.)    and    with    fair   j 

1  curacy  by  treatment  with  dilute  acid,   causing 

I  le  hydrogen  sulpliide  to  impinge  upon  lead  acetate 

iper,  and  comparing  the   colour  produced  with 

seriesof  standard  tints.     The  latter  were  obtained 

ith  a  simple  apparatus   comprising  a    100   c.c. 

I>sk  fitted  %\'ith  a  cork  through  which  passed  an 

'iright  tube,   15  cm.   long,  and   IS  mm.   diam., 

pawn  out  at  the  base  to  enable  it  to  pass  through 

lie  cork.     A  solution  of  sodium  sulphide  in  nitrite- 

ke  distilled  water,  and  of  known  sulphur  content. 

^  placed  in  the  flask  together  with  25  c.c.  of 

;'Out  0-5  °o   hydrochloric   acid  :     the   liquid   was 

;>iled  gently  and  the  hydrogen  s^ilphide  escaping 

ade  to  traverse  a  piece  of  filter  paper  previously 

;aked  in  lead  acetate  solution,  which  was  tied 

er  the  top  of  the  outlet  tube.     The  excess  of 

'd  acetate  was  washed  out  of  the  paper,  and  the 

[;t«p  dried  and  labelled.     In  this  wav  stains  cor- 

i-ponding  to  00008 — 0002Oo  of  sulphide  sulphur 

I're  prepared.     The   determination   of   sulphide 

iphur   was    performed    in    a    precisely    similar 


manner,  but  a  narrower  outlet  tube  was  used 
wlien  the  sulphur  content  wa.s  less  than  0  001%. 
The  maximum  error  with  the  latter  was  00003% 
and  with  the  wider  tube  0001  "„.  The  method 
was  tested  against  other  approved  methotls  and 
was  found  to  lie  applicable  to  the  determination 
of  sulphur  in  coke  and  in  pajier,  and  of  hydrogen 
sulphide  in  gaseous  mixtures. — E.  H.  T. 

Lead  chlor-arscnate  or  artificial  niimetite ;  Pre- 
paration and  properties  of .   C  C.  McDonnell 

and    C.    M.    Smith.     Amer.    J.    Sci.,    1910,    42, 
139—145. 

A  COMPOUND  approximating  in  composition  to  the 
mineral  mimetite,  l'b4(PbCT)(As04)3,  was  obtained 
as  a  gelatinous  precipitate  by  pouring  a  solution  of 
di-lead  ai'senate  in  40  "q,  boiling  anunonium  chloride 
solution,  into  cold  water.  It  was  also  produced  by 
digesting  the  lead  salt  with  sodium,  ammonium, 
or  potassium  chloride  in  aqueous  solution,  the 
action  being  very  rapid  when  heat  was  applied. 
Sodium  chloride  in  2%  or  10%  solution  was 
particularly  effective  in  yielding  a  compound 
practically  identical  in  composition  with  the  mineral. 
The  same  product  was  obtained  when  solutions  of 
the  arsenate  and  lead  chloride  were  warmed 
together.  So  prepared,  the  substance  was  almost 
entirely  amorphous,  but  by  adding  lead  acetate 
solution  to  the  lead  arsenate  dissolved  in  dilute 
hydrochloric  acid,  until  incipient  precipitation 
occurred,  and  then  cooling,  a  homogeneous  crystal- 
Une  mass  was  obtained,  the  crystals  consisting 
of  hexagonal  prisms  bounded  by  pyramids.  Fine 
hexagonal  crystals  of  practically  the  same  composi- 
tion as  the  mineral  were  obtained  by  adding  about  30 
grms.  of  arsenic  acid  to  2  litres  of  boiling,  satur- 
ated sodium  chloride  solution,  precipitating  with 
lead  acetate,  filtering,  and  adding  600  c.c.  of 
boiling  water  to  the  filtrate.  The  lead-chlor- 
arsenate  separated  quickly,  and  was  washed  repeat- 
edly with  boiling  water  until  the  wash  water 
was  entirely  free  from  chloride.  Its  sp.gr.  was 
715  (natural  mimetite  7-0 — 7-25)  ;  it  had  a 
slight  yellow  tint,  and  the  crystals  were  uniaxial ; 
the  mineral  is  usually  biaxial. — E.  H.  T. 

Alargarosanite,  a  neic  lead-calcium  silicate  from 
Franklin,  .V.J.  W.  E.  Ford  and  W.  M.  Bradley. 
Amer.  J.  Sci.,  1916,  42,  159—162. 

Analyses  showed  that  this  new  mineral  consists 
essentially  of  a  double  silicate  of  lead  and  calcium 
together  with  some  manganese,  and  the  formula 
Pb(Ca,Mn)2(Si02)3  was  deduced.  It  is  colourless  and 
transparent,  of  hardness  2-5 — 3,  sp.gr.  3-991, 
possessing  three  well-defined  cleavage  planes,  and 
probably  belonging  to  the  triclinic  system.  It  is 
decomposed  by  nitric  acid  with  separation  of  silica. 
The  name  margarosanite  was  given  to  it  on  account 
of  its  nacreous  lustre  and  lamellar  structure 
(Gr.  margarites,  pearl,  and  sayiis,  tablet  or  board). 

— E.  H.  T. 

V ranyl-potassium  oxalates.     A.  Colani.     Comptes 

rend.,  1916,  163,  123—125. 
Study   of   the   system  :    uranyl   oxalate,   normal 
potassium  oxalate,  and  water  at  15°  and  50°  C. 
respectivelv,     showed     that     besides     potassium 
oxalate.    KoCOj.H.O,    and   uranyl    oxalate, 
U0,C,0..3H,0.     there     exist     as     solid     phases, 
K,(UO,)(C,0'i),.3-5H,0  at  15°  C,  K,(UO,)(C,04)j 
at".50°C.,   and"K,(rOo)j(C,04)„4H,0   and 
K5(UO,),(C,O4)5,10H,O     at     both     temperatures. 
The   compounds  appear  to  be  of  the   nature  of 
double  salts,  for  even  in  presence  of  a  large  excess 
of  potassium   oxalate,   they  give  the  customary 
reactions  of  uranyl  salts. — A.  S. 

Bare  earth  cobalticyanides.      C.   James  and  P.   S. 

Willand.   J.  Amer.  Chem.  Soc,  1916,  38,  1497— 

1500. 
TuE  rare  earth  cobalticyanides  have  the  general 
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formula    R  j(CoC,N,),.9n.O.      They    form   heavy    ; 
luiorocrystalUne    precipitates,     sparingly     sohible 
in  water,  an>l  varyini;  in  soUibility  in  dilute  hy<lro-    ■ 
chloric  acid  (si^.^r.   1050)  from    10-75   ami    10-41    i 
parts  per  1000  ui  the  case  of  cerium  and  lanthaimm   ' 
to  2-7S  parts  with  yttrium  and   0-SM    part    with 
.I'ttvrbiuiu.     Since  the  yttrium  salt   is  more  than 
thive   times   as  sohible   as   tlie   erbium   salt,    the 
cobalt  icy auide  method  is  excellent  lor  their  separa- 
tion. A  separation  of  oxides  containing  dysprosium,    I 
holmiuiu,    and    yttrium    with    traces    of    erbium,    , 
terbium,  and   neodymium  was  also  effected,   the 
yttrium  appearins;  in  the  more  soluble  and  the 
dysprosium    and    holmiuin    in    the    less    soluble 
fractions. — G.  F.  M. 


CondiirtirUy   of  pure  water ;     The  specific 


eouilihrium  with  ahnospficric  carbon  dioxide.  J. 
KendaU.  J.  Amer.  Chem.  Soc.,  1916.  38, 
1480—1497. 

By  calculation  from  the  iouisation  constant  of 
t-arbonic  acid,  the  mobility  of  the  — Ilt'Oj  ion, 
the  carbon  dioxide  content  of  the  atmosphere,  and 
the  solubility  of  carbon  dioxide  in  water  under 
atmospheric  conditions,  the  values  0-65  x  10-6, 
0-75  X  10-«,  and  0-80  x  10-6  ^ere  obtained  for  the 
temperatures  0^.  1S°,  and  25"'  C.  respectively  for 
the  specific  conductivity  of  pure  water  in  equi- 
librium with  carbon  dioxide,  figures  which  agree 
closely  with  those  obtained  by  direct  measurement 
of  the  conductivity  of  carefully  purified  water 
in  contact  with  air.  Tlie  conclusion  is  accordingly 
drawn  that  purified  conductivity  water  really 
consists  of  a  saturated  solution  of  carbonic  acid 
under  the  partial  pressure  of  the  carbon  dioxide 
in  the  atmosphere,  and  contains  no  other  con- 
ducting impurities  in  anv  appreciable   quantitv. 

— G.  F.  M.  ■ 


Selensulphur  from  Hawaii  ;  Composition  of  the  - 


G.  V.  Bro%vn.   Amer.  J.  Sci.,  191(5,  42,  132—134. 

The  specimen  examined.  obta.ijied  from  the 
United  States  National  iluseimi,  was  a  piece  of 
slag-like  lava,  resembling  pumice  in  appearance, 
and  impregnated  with  an  orange-red  to  yellow 
crystalline  mineral.  After  crushing  coarsely,  the 
yellow  to  orange  mineral  portion  was  picked  out 
bv  hand,  and  its  selenium  content  determined  bv 
the  method  of  \V.  Smith  (this  J.,  1915,  1090).  It 
contained  0-08 "o  of  .selenium,  12-44%  of  sulphur, 
and  3-10%  of  matter  volatile  at  103"  C.  (moisture). 
Deducting  material  other  than  sulphiu'  and 
selenium,  the  percentage  comi)osition  of  tlie 
mineral  was  calcidated  to  be  :  sulphur  94-82%, 
selenium  5-18  °o.  The  veiy  low  proportion  of 
selenium  to  sulphur  (1  :  45-5)  indicated  that  tlie 
mineral  should  be  regarded  as  «i  "  seleniferous 
sulphur  "  ratlier  than  as  selensulphur,  a  minei-.il- 
ogical  term  used  to  connote  a  naturally  o<-ciu'ring 
i  fomorjahous  mixture  of  the  two  elements. — E.  H.  T. 

Trisiilphur  dichloride  ;   Existence  of— — .     M.    JI. 
Richter.     Ber.,   1916,   49,   1024. 

MiCHAKLis  (Ber.,  1890.  23,  553)  has  shown  that 
thionyl  chloride  acts  under  certain  conditions  as  a 
mixture  of  sulphur  dichloride  and  suljdiurvl 
<  hloride  :  2.S0C1.,  =S('lj  -f  Sf)j('L.  Sulpliur  chloride 
reacts  with  jj-ildorojdienol  as  a  mixtuie  of  sulphur 
<lichloride  and  tii-sulphur  dichloride:  2S.<'lj  = 
•Sni+SjCIj,  yielding  a  practi<-ally  equimolecular 
mixture  of  5.5'-di(-hloro-2.2'-dihydi'oxydiplienyl 
mono.sulphide  (ni.pt.  174°  C.)  and  trisulpliide 
(m.pt.  i:-!3-('.).  The  yield  of  trisulphidi-  Ls 
increased  by  addition  of  sulphur  to  the  sulphur 
chloride,  .^s  this  converts  any  dichloride  into 
monochloride  which  can  then  form  trisulphur 
dichloride.— F.  W.  A. 


Hydrogen  ;   Production   of from  formates  and 

from  carbon  monoxide  [and  bases].  JI.  G.  hevi 
and  A.  Viva.  Annali  fhim.  Appl.,  1916,  6, 
271—301.     (See  this  J.,   1914,  310.) 

O.vr.ciVM   formate  in  an  atmosphere  of   nitrogen 
begins  to  decomi>ose  at  about  375''  C,  and  barium 
formate    at    about    350'  C,  ;     in    both    cases    the 
residue  is  free  from  ox.ilate  and  con.sists  almost 
entirely   of   carbonate    (comp.are   Vignon,    tliis  J., 
1911,    121).     In    presence    of    calcium    hydroxide 
the    temperatiu'e    of    decomposition    of    calcium 
formate   is  lo\\-ered  ;    the  ga.seous  decomposition 
products  contain  less  carbon  monoxide  and  more 
hydrogen,    and    in    presence    of    sulficii-nt    lime, 
carbon  dioxide  .and  methane  dis;ippear  fi-om  the 
gas.     With  (|uickliiu<^  instiifid  of  slaked  hme,  less 
gas   is   produced   and   this   contains   some  carbon 
dioxiile  and  methane,  whilst  the  solid  residue  ie 
dark-coloured     owing    to     the    presence    of    car- 
bonaceous matter.     A  mixture  of  sodium  form.it 
and  calcium  hydi-oxide  jields -nearly  pure  hydi-ogei 
Interaction    of    calcium    hydroxide    and    carbon, 
monoxide     begins    at    al)oiit    300°  C     with    dry! 
carbon  monoxide  and  .it  250° — 280°  C.  with  mois* 
carl)on  monoxide.     The  yield  of  hydrogen  increase 
with  the   temperature,   reaching   90%  at  400"  t 
and  99  °o  at  higher  temperatures.     Low  velocity  ■ 
carljon   monoxide   and    great   surface   of    contai 
between  the  gas  and  lime  are  favourable  to  tli. 
yield  of  hydrogen.     The  gas  contains  only  carboi 
monoxide    in    addition    to    hydrogen,    except   fi. 
traces  of  methane,  etc.  (compare  Vignon,  loc.  cil. 
The    solid    residue    contains    formate    when    th 
reaction  temperature  does  not  exceed  400°  C,  bii 
not  when  a  temperature  of  500°— 700°  C.  is  used 
In  presence  of  steam,  carbon  monoxide  interact : 
with  calcium  hydroxide  to  form  formate  at  250°— I 
300°  C,     and     carbonate    and     hydrogen    abo\  ' 
300    C,  but  the  reaction  is  much  slower  than  wit 
sodium    hydroxide.     At    500° — 600°  C,    howevci 
the  formation  of  hydrogen  is  almost  quaiititati\ 
provided  the  elements  of  water  are  always  preseui 
In  presence  of  sodium  hydroxide,  even  in  smaj 
quantity,    lime    reacts    at    a    considerably    lowil 
t-emperature,  and  it  is  possible  to  obtain  a  yield  i' 
50%  of  hydrogen  even  at  300°  C— A.  S. 

Red   prussiate  for    blue   print   paper.     See   XX 

Hygroscopic  properties  of  sodiuyn,  potassium,  ai 
ammonium  nitrates,  potassium  chlorate,  a> 
mercury  fulminate.   Taylor  and  Cope.   See  XXI 

Use  of  ferric  oxide  as  standard  in  tlie  volumetrl 
determination  of  iron  in  hydrochloric  acid  solutiol 
Brandt.     See  XXIII.  I 

Patents. 

Lime  ;  Apparalua  for  burninrj [wiini/  liijnite 

fuel].  V.  A.  and  E.  .1.  Walsh,  Round  Bo. 
Tex.  U..S.  Pat.  1,191,752,  Julv  18,  1910.  Da 
of  appl.,  Xov.  18,  1914.  "  | 

Lignite  is  l)uint  in  a  side  combustion  chambi' 
pi-ovided  with  a  grate  h.-vving  liais  .spaced  apn 
to  permit  burning  particles  to  fall  thiough.     J 
air-distributing    chamber,    with    fi-ont    and    re 
walls    con\ei-ging    in    a    downward    direction, 
located  below  the  grate,  the  inner  surfaces  of  I 
walls  being  smooth  to  prevent   the  accumulati 
of    burning    particles.     An    asli-i)it.    with   a   ci 
sti-i(-ted  air  inlc-t.  is  located  below,  and  is  connect? 
to  the  lower  end  of  tlie  dLstributing  chamber  ^ 
an  iiK-lined  air  shaft,  equal  in  width  to  that  of  t  • 
grate    but    of    less    depth.      The    iront    and   P ; 
walls  of  tlie  distributing  chamlx-r  have  a  grea  ■ 
inclination  to  the  vertical  than  the  Iront  and  r.- 
walls  of  the  air  shaft.      I'ivrlicles  of  lignite  fell'-' 
from  the  rear  portion  of  the  grate  are  conveyed 
the  rear  wall  of  thi;  chamber  on  to  the  roar  wall ' 
the  air  shaft,   but  from  the  front  portion  M  '" 
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i;r»te  tlio  particles  a,ic  raused  !>>■  the  fixint  wall 
of  the  I  luuuber  to  fall  the  entire  length  of  the  air 
shaft.  The  particles  of  lipnite.  which  are  only 
partially  consunieil  in  the  prate,  are  thus  burnt  in 
the  air  shaft  or  the  ash-jiit.  producing  a  long 
flame  in  the  lime  kiln. — B.  X. 


Ammoniirm   phosphate;   Mtniiifacture  of ~ 


Ililbert.  Xeuss.  Ger.  Pat.  L>!l2.,i;50,  Apr.  10,  19U. 

Phosphoric  acid  Ls  added  continuously  to  a 
solution  containing  di-ammoniuni  phosphate,  in 
sui'h  proportion  that  a  slight  excess  of  the  latter 
is  always  present,  wherel)y  iJrimary  anunonium 
pho."-phate  is  precipitated  and  can  be  removed 
continuously. — A.  S. 

Scandium  ;     Direct    separation    of  - 


•  from  other 
rare  earths.  M.  Speter,  Charlottenburg.  Ger. 
Pats.  (A)  282,(i57,  Nov.  17,  1911,  and  (b) 
292,2.-)7,  Jan.  24,  1912. 

(a)  Thk  mineral  is  decomposed  with  sulphuric 
acid,  hjdrochloric  acid,  or  the  lilce,  or  first  fused 
with  alkali  and  then  treated  with  acid.  The  acid 
solution  is  heated  to  boiling  and  treated  with 
h}  pophosfihoric  acid  or  .a  hypophosphate.  Under 
these  conditions  scandium,  unlike  other  trivalent 
rare  earths,  forms  an  insoluble  compound.  The 
precipitate  is  separated,  decomposed  by  sulphuric 
acid,  and  the  scandium  precipitated  from  the 
solution  as  oxalate,  which  is  further  purified  by 
known  methods,  (b)  Pyrophosphoric  acid  or 
metaphosphoric  acid  or  their  salts,  or  mixtures  of 
them,  are  used  instead  of  hypophosphoric  acid  to 
precipitate  the  scandium.  The  precipitate  contains 
other  rare  earths  in  addition  to  scandiiun,  but  is 
easily  purified. — A.  S. 

Graphite;  Expanded .    J.  W.  Aylsworth,  East 

Orange,  N.J..  Assignor  to  Condensite  Co.  of 
America,  Bloomfield.  N.J.  U.S.  Pat.  1,191,383, 
July  18,  1916.  Date  of  appl.,  Dec.  4,  1914. 
Pahticlks  of  flake  graphite,  too  large  to  pass 
through  a  200-mesh  screen,  are  covered  with  an 
oxidising  agent,  so  as  to  form  graphitic  acid  as 
films  on  tlie  laminre  of  the  individual  flakes. 
Heat  is  applied  to  dissociate  the  acid,  and  the 
particles  become  distended.  Uke  the  leaves  of  an 
open  book,  ^^■ith  mechanically-entrapped  gas 
between  the  laminae.  The  mass  is  afterwards 
heated  to  redness. — ^B.  N. 

Carbon  articles  ;    Process  of  making .     A.   T.    | 

Hinckley,    Niagara    Falls,    N.Y.,    Assignor    to 

National   Carbon  Co.,   Cleveland,    Ohio,       U.Si 

Pat.   1,192,062,  July  25,   1916,     Date  of  appl., 

Oct.  11.  1912, 

.\iaiONirM    siUphate    is    mixed    with    coke    and 

pitch    to    substantially    5    to    1,5  °o    of    the    pitch    ' 

content,    and    the    mixture    heated,    formed    into 

■".rticles,  and  then  baked  to  set  the  binder. — B.  N. 

Hydrogen  from  iron  and  steam  ;    Shaft-furnace  for 

production  of -.  A.  ile.sserschmitt,  Stolberg. 

Ger.  Pat.  291.902,  Feb.  12,  1914. 
The   annular   reaction   chamber   is   divided    into 
sections   by    vertical   projections   from    the   walls   , 
or  by  partitions. — A.  S.  I 

j  Sidphides    of   phosphorus  ;     Manufacture   of .    i 

F.  C.  Prarv.  Jlinneapotis,  Jlinn..  U.S.A.     Eng.    j 
Pat.  14,962.  Oct.  22,  1915,     Under  Int,  Conv., 
Feb,  3, 1915. 

j  SEEU.S.Pat.1, 153,0,54  of  1913;  this  J.,  1915,  1054,    j 

:  Chromates    of    lead ;     Process    of    preparing .    1 

International    Color    and    Chemical    Co.,    Inc.,    \ 
Assignees    of    A.    S.    Kamage,    Detroit.  Mich.. 

I     U.S.A.    Eng.  Pat.  100.300.  Mar.  2,  1916,    Under 
Int.   Conv,,   Apr.    16,    1915,      (Appl,    No,    3175    , 
of  1916,) 

i  See  U,S.  Pat.  1,168,417  of  191(5  ;  this  J,,  1916,  309,    ! 


Calcium    cyanamide ;      Rotary    tube    furnace    for 

producing   continuously .       J.    II.    Lidholm, 

London.      U.S.   J'at.    1,191,804,   July   18,    1910. 
Date  of  appl,,  Feb.   14,   1914. 

See  Eng.  Pat.  3546  of  1914  ;    this  ,T.,   1914,  644  , 


n.    I    Neon;    Method  for  separating  ■ 


irom  gases  icilh 
which  it  is  mixed.  G,  Claude,  Paris.  U.S.  Pat. 
1, 191,495, July  IS, lOlO.Dateof  appl. ,.Tunel7,1913. 

See  Pi-,  Pat   456,694  of  1912  ;   this  J,.  1913,  1068. 

Utilising  the  waste  products  of  garnet  works.     U.S. 
Pat.   1,192,394.     See  X. 


VIII.— GLASS;    CERAMICS. 

Water-glass  ghizes.  Berge.  Spri;chsaal,  1916,  49, 
2—3,  9—10,  17—18,  Z,  angew,  Chem.,  1916, 
29,  Ref.,  342. 

Leahless  re<l  glazes  for  oi-dinary  earthenware 
fired  at  Seger  cone  08 — 010.  can  be  prepared  by 
the  use  of  soda  water-glass  and  behave  Uke  leadless 
frit-glazes  in  regard  to  crazing,  and  action  on 
coloiuing  oxides  or  underglaze  colours.  The  chief 
technical  difficulty  he  in  the  fact  that  the  glaze 
mass  after  mixing  with  water  is  soon  spoiled  o%ving 
to  the  separation  of  gelatinous  silicic  acid  by  the 
action  of  atmcspheric  carbon  dioxide.  This 
separation  can  be  retarded  by  addition  of  calcium 
carbonate,  but  not  entirely  prevented,  as  the 
quantity  of  lime  required  would  diminish  the 
fusibility  of  the  glaze  too  much.  Like  leadless 
frit-glazes,  water-glass  glazes  must  be  fired  in  a 
sUghtly  reducing  atmosphere  ;  they  give  results 
at  least  equal  to  those  obtained  with  lead  glazes. 

— A.  S. 


Patents. 


Glass  ;   ComposiUmi  of .    E.  Weintraub,  Ly-nn, 

Mass.,  Assignor  to  General  Electric  Co.,  New 
York.  U.S.  Pat.  1,191,630,  July  18,  1916 
Date  of  appl.,  May  8,  1912. 

See  Eng.  Pat.  18,300  of  1912  ;  this  J.,  1913,  1157. 
The  magnesium  boi-osUicate  glass  has  a  thermal 
coefficient  of   expansion  less  than  3-5  x  10~^. 

Glass  batch  or  mixture.  E.  L.  Elliott,  New  York, 
Assignor  to  Macbeth-Evans  Glass  Co.,  Pitts- 
burg'h.  Pa.  U..S.  Pat,  1,192,048,  July  25,  1916. 
Date  of  appl.,  July  17,  1914. 

A  FOUXDATios  of  colourless  glass  is  combined  with 
an  excess  of  a  sulphate  which  will  not  affect  or 
be  affected  l)y  any  siUca  or  alkalis  in  the  mixture, 
and  with  aluminium  and  fluorine  compounds 
in  such  proportions  that  the  elements  aluminium 
and  fluorine  are  present  in  equal  quantities  by 
weight. — A.  B.  S. 

Glass.     W.  C.  Tavlor,  Assignor  to  Coming  Glass 
Works.    Corning.    N.Y.       U.S.    Pat,    1.192,474, 
Julv  25,   1916.     Date  of  appl,.  Sept,  17,  1914. 
Renewed  Dec.  27,  1915. 
A  GI.ASS  containing  sihca,  boric  oxide,  and  lithi 
(with    or    without    ahunina)    in    proportions    to 
produce    a    coefficient    of    expansion    less    than 
0  0000056. — A.  B.  S. 

Kiln.  C,  Carstens,  Grossflottbek.  Ger,  Pat,  292,140, 
Mar,  5,  1912, 

A  KILN  for  burning  ceramic  ware,  etc,  consists  of  a 
series  of  movable  wagon-chambers,  wliich  nm  on 
two  parallel  sets  of  rails,  the  two  rows  being 
connected  at  the  ends  by  U-shaped  chambers 
rimning  on  transverse  rails. — ^A.  S. 
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[fi/ass]  annealing  Himaees  or  leers  [lehrs].  ■  L. 
Stt-olman,  Milhillt-.  N.J..  U.S.A.  Eng.  Put. 
lOO.sy'.i.  Feb.  S,  lltlti.    (Appl.  No.  1882  of  1910.) 

SE1-:  U.S.  Pats.  1,178.549  and  1,178,550  of  1916  ; 
this  J.,  1910,  035. 

Artificial  stone  ior  fiooring  material,  paving,  stone- 
ware, etc.    ■  Gei-.   P»t.  292,645.      See  IX. 


IX.— BUILDING  MATERIALS. 
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I ron-Portlaiid  cement;  Kxamitiatiou  of  — 
hardening  in  air  and  under  water.  M.  Garv 
K.  MaterialpiUf.,  1915,  33,271—290. 

Permission  was  granted  on  JIarch  H.  1909,  by 
the  German  Jliiiister  for  Pviblic  Works  for  the  use 
of  iron-Portland  cement  in  place  of  Portland  cement 
if.  in  addition  to  complying  with  the  prescribed 
requirements  for  Portland  cement  (see  this  J..  1910, 
1107).  it  gives  satisfactory  results  after  hardening 
in  air.  Tests  liave  now  been  made  with  repre- 
sentative samples  of  iron-Portland  cement,  using 
mixtures  of  the  oement  with  Freienwakl  sand  in 
the  proportions  1  :  2,  1  :  5,  and  1  :  7  by  weight  and 
by  volume  respectively,  in  addition  to  tests  with 
the  customary  mixture  with  standard  sand  in 
the  proportion  of  1  :  3  parts  by  weight.  In  the 
case  of  the  mixtures  with  Freienwald  sand,  one 
set  of  test-pieces  was  hardened  for  1  day  in  air 
and  then  up  to  90  days  under  water,  and  another 
set  for  the  whole  period  in  aii',  but  covered  with 
wet  sacks  from  the  second  to  the  seventh  day. 
The  results  show  that  in  both  cases  the  strength 
increases  uniformly  with  the  time,  and  that  tlie 
cur%-es  for  the  air-hardened  and  wa*^er-hardencd 
test-pieces  are  practically  parallel.  With  the  1  :  5 
and  1  :  7  mixtures,  the  air-hardened  test-pieces 
were  stronger  than  those  kept  under  water,  whereas 
with  the  1  :  2  mixture,  the  water-hardened  samples 
were  stronger  than  those  kept  in  air  from  about 
the  fourteenth  day  onwards.  In  consequence 
of  these  rasults  it  has  been  decided  by  the  German 
Minister  for  I'ublic  Works  that  special  air- 
hardening  tests  are  no  longer  necessary  for  iron- 
Portland  cement  and  that  this  product  may  be 
substituted  as  desired  for  Portland  cement. — A.  S. 

Patents. 

Firebricks  [lime-nund  hncks'\  and  method  of  tnaking 
same.  S.  H.  Xordin.  Tacoma.  Wash.  U.S.  Pat. 
l,192,099,July25,1910.Dateotappl.,Aug.7,1914. 

Quartz  and  limestone  are  separately  calcined 
at  1500  C  and  the  quartz  is  ground  so  that 
one-third  consists  of  particles  1-5 — 2  mm.  diameter, 
and  the  remainder  of  smaller  particles.  The  quartz 
is  mixed  with  6%  of  the  ground  lime,  ami  the 
mixture  is  made  into  a  paste  with  about  6°o  water, 
moulded,  and  hardened  by  steam  under  high 
pressure. — A.  B.  S. 

Lime  mortar  ;  Manufacture  of .  W.  Olsehewskv, 

Coswig.     Ger.  Pat.  292,561,  Aug.  13.  1914. 

Paper  pulp,  in  a  very  fine  state  of  division,  is 
intimately  mixed  with  the  slaked  lime. — A.  S. 

Artificial  stone  for  flooring  material,  paving,  stonc- 
tcare,  etc.  Ra<leburger  Ton-  u.  C'hamottewerke 
¥.  L.  Strack  und  Co..  Rabeburg.  Ger.  Pat. 
292,645,  Apr.  25,  1914. 

Ground  syenite  is  mixed  with  syenite-containing 
clay  which  has  lieen  dried  and  ground,  and  the 
mass  is  mixed  with  a  small  quantity  of  water  an<! 
moulded  and  fired  in  the  usual  manner. — A.  S. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTROMETALLURGY. 

Passivity  of  iron.  A.  Smits.  Do  Ingenieur,  1915. 
357—359.  Chem.-Zeit.,  191(i,  40,  Rep.,  225—226. 
A  THEORY  of  the  pa.ssivity  of  iron  is  developed, 
based  on  the  assumption  that  in  addition  to 
uncharged  atoms  and  free  electrons,  the  metal 
contains  two  ililVereut  kinds  of  ions  of  ditleront 
valency,  viz.,  <i  (""base")  ions  and  ii  ("noble") 
ions.  These  two  kinds  of  ions  are  in  equilibrium 
and  the  production  of  the  passive  stjite  is  to  be 
ascribed  to  destruction  of  tliis  equilibrium.  In 
the  anodic  soluti<in  of  a  metal,  polarisation  occurs 
because  the  metal  t<?nds  to  dissolve  more  rapidly 
than  the  equilibrium  mentioned  is  established, 
so  that  a  concentration  of  "  noble  "  ions  takes 
place  at  the  surface  of  the  metal.  Ordinary  iron 
always  contains  hydrogen,  ami  it  is  known  tliat 
hydrogen  ions,  like  halogen  ions,  greatly  accelerate 
the  change  from  the  passive  to  the  active  state. 
i.e.,  they  catalytically  accelerate  the  estaljlLshment 
of  equililuium  between  the  two  kinds  of  ions. 
In  the  anodic  solution  of  iron,  a  portion  of  the 
hydrogen  also  dissolves,  and  as  the  concentration 
of  hydrogen  in  the  iron  thvis  falls,  so  the  tendency 
for  the  equilibrium  to  be  disturbed  increases.  By 
increasing  the  current  density  .so  that  the  potential 
rises  to  the  value  coiTcsponding  to  the  anodic 
evolution  of  oxygen,  hydrogen  is  removed  com- 
pletely from  the  surface  of  the  iron,  and  the 
disturbance  of  the  equilibrium  (production  of 
passive  state)  reaches  a  maximum.  This  condition 
persists  for  .a  sliort  time  when  the  current  is  cut 
oft".  l)ut  hydrogen  soon  diffuses  from  tiie  interior 
to  tlie  surface  of  tlie  iron,  where  it  catalytically 
accelerates  the  re-establishment  of  eqiiUibriuu', 
and  hence  of  the  active  state.  When  iron  is 
immersed  in  strong  nitric  acid,  the  a  ("  base  ") 
ions  dissolve  with  great  rapidity  and  hydrogen 
ions  are  also  removed  from  the  surface  of  the 
metal,  so  that  the  passive  condition  is  establi.shed. 
In  ferrous  chloride  solution,  on  the  other  hand, 
pa,ssivity  is  not  produced,  because  both  the 
chlorine  ions  and  the  halogen  ions  catalytically 
accelerate  the  change  from  the  passive  to  the 
active  condition.  Active  iron  in  dissolving  sends 
ferrous  ions  almost  exclusively  into  solution, 
and  it  would  be  anticipated  from  the  usual  formula 
for  expressing  the  single  potential,  that  the 
potential  would  be  more  strongly  negative  in  a 
ferric  than  in  a  ferrous  solution.  Actually  tlie 
reverse  is  the  case,  and  the  following  explanation 
is  suggested.  Since  iron  sends  ferrous  ions  almost 
exclusively  into  solution,  the  solution  with  which 
iron  is  in  electromotive  equilil)rium  must  likewise 
contain  ferrous  ions  almost  exclusively.  When 
immersed  in  ferric  sulphate  solution,  iron  tends  to  ; 
alter  the  composition  of  the  solution  so  as  to  make 
it  approach  that  of  a  sohition  in  electromotive 
eciuilibrium  with  the  metal,  i.e.,  the  iron  sends 
ferrous  ions  into  the  scdution  with  a  velocity 
greater  than  that  with  which  ionic  equilibrium  in 
the  iron  is  establtslied  ;  hence  there  is  a  concentra- 
tion of  ferric  ions  at  the  .surface  of  the  iron,  and  the  , 
potential  becomes  more  positive. — A.  S. 

3Iild  steel ;   Tests  with  cold-drawn  and  reheated^ • 

O.   Bauer.      Mitt.    K.    Materialpriif.,    1915,   33, 
395—407. 
The  tests  were  made  with  pieces  cut  from  a  rod  of  i 
mild   steel   which  had   lieen   cold    drawn   in  one 
operation  from  1 1  -5  mm.  to  3!t  mm.  diameter.     The 
steel  contained  :    ('  0-29.  Si  OOS,  Mn  0-98,  P  0031, 
S  OOIH.  t'u  00(!.  and  Cr  0015%.    One  piece  was 
tesled     in     its     original     (cold-drawn)     condition; 
and  ten  otheis  were  heated  i-espectively,  in  an  oil  I 
brdh  to  100°,  200°,  and  300' C,  and  in  a  Herffius  , 
el.Mtri<:   furnace   to   400%   450%   500 %   550^   600', 
700%  and   900°  C.  ;     the  piece  heated  at  900°  C. 
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(for  i  hour)  was  cooled  in  the  air.  whilst  the  others, 
after  lioatintr  for  2  hours  at  the  temperatures 
mentioiu'il.  were  cooled  more  slowly  in  the  oil 
linth  or  in  the  furnace.  The  hardness,  determined 
l)y  the  liall  method,  began  to  diminish  distinctly 
when  the  relieatinir  temperature  reached  100  C'.. 
fell  to  a  minimum  value  after  heatinir  at  700  C, 
and  tlien  increased  asjain  slightly.  Tlie  <(irrosion 
by  1  "„  sulphuric  acid  diminished  continuously 
as  the  reheating  temperature  was  increased; 
this  alVords  a  hotter  mean.s  of  detecting  whether 
a  steel  has  been  reheated  than  does  a  determination 
of  the  hardness.  No  relation  could  be  traced 
betweiM)  the  degree  of  corrosion  in  a  1  "„  solution 
of  sodium  chloride  and  the  reheating  temperature. 
The  resistance  to  impact  diminished  after  heating 
at  the  lower  temperatures,  then  began  to  increase 
again.  untU  after  heating  at  4.50- t'.  nearly  the 
same  value  was  olitained  as  for  the  coki-drawn 
metal:  above  500' 0.  the  resistance  to  impact 
increased  greatly  as  the  temperature  of  reheating 
wa.s  augmented.  The  tensile  strength  and  limit 
of  elasticity  fell  and  the  elongation  increased 
as  the  temjierature  of  reheating  was  increased 
above  400'  C  ;  test-pieces  from  near  the  edge 
of  the  rod  gave  higher  values  for  the  limit  of 
elasticity  than  test-pieces  from  the  centre. — A.  S. 


Sleel ;    Alumina  inchisions  in  ■ 


A.  Sanveur. 
Met.  and  Chem.  Eng..  1910.  15.  149—151. 

FiJO'M  micrographic  examination  of  specimens 
comprising  ingot  steel  to  «hich  aluminium  liad 
been  added  during  teeming,  thermit  iron  pi-oduced 
with  an  excess  of  ahmiiniuni.  ingot  iron  melted 
with  ahiminium,  and  ingot  iron  melted  with 
ahmiina,  it  is  concluded  that  alumina  inclusions 
may  be  distinguislied  fmfti  others  commonly 
present  in  steel  by  their  small  size,  dark  colour, 
and  more  especially  by  a  complete  absence  in 
them  of  elongation  in  the  direction  of  rolling  or 
forging.— W.  E.  F.  P. 

Flotation  of  oxidised  ores.  O.  C.  Ralston  and 
G.  L.  .Uien.  Min.  and  Eng.  World,  1916.  45, 
137—140. 

Flotation  of  oxidised  ores  is  preceded  in  all  cases 
by  more  or  less  thorough  sulphidising.  which  may 
be  accomplished  by  (1)  hydrogen  sulphide  acting 
on  the  crushed,  dry  or  wet,  ore.  (2)  sidpliides  of 
sodium  or  calcium,  (3)  suliihur  vapour,  (4)  oUs 
containing  loosely  combined  sidphm\  or  (5) 
colloidal  sulphur.  Lead  carbonate  ores.  When  the 
dry  ore  was  treated  with  hydrogen  sulphide,  satis- 
factory extraction  by  flotation  could  not  be 
obtained  until  the  particles  had  been  sulpliidised 
to  the  core.  Treatment  of  the  wet  pidp.  however, 
resulted  in  the  formation  of  a  film  of  sulphide  after 
a  short  tune,  and  extraction  was  satisfactorj'  ; 
hence  the  wet  method  is  more  economical.  Sodium 
sulphydrate  gave  the  best  results  «ith  this  class 
of  ore.  the  normal  sulphide  being  slightly  less 
effective  :  10 — 20  lb.  is  required  per  ton  of  ore, 
with  a  pulp  ratio  of  1:1.  Calcium  polysulphide 
was  more  sluggish  in  its  action.  The  other  three 
sulphidising  agents  gave  poor  residts.  Some  of  the 
ores  tested  showed  an  extraction  of  73 — 83  °o  of 
the  lead  and  48 — 80  "„  of  the  silver.  A  plant  for 
the  treatment  of  tailing  dumps  is  being  erected  at 
Pioche.  Xev.  Oxidised  copper  ores.  Hydrogen 
sulphide  applied  to  the  wet  pulp  seems  to  be  the 
best  siUphidising  agent,  and  Ls  in  use  at  ilagma. 
Ariz.  Oxidised  zinc  ores  have  not  yet  been  treated 
successfully  bv  any  of  the  above  methods. 

■      "        ■  — W.  R.  S. 

Joplin  [zinc  blende]  tailing  ;    Flotation  experiments 

on .     W.  A.  Whitaker,  G.  Belchic.  R.  Xeal. 

and  H.  L.  van  Velzer.     Jlet.  and  Chem.  Eng., 
1910.   15,  131—137. 

The  tailing  used,  about  4%  of  which  was  retained 


on  a  200-mesh  sieve,  was  much  finer  than  the 
average  material  for  the  di.strict  and  contained 
Zn  3ti0.  I'b  0-31.  Fe  0-53  (all  as  svdphides).  and 
"  insolulile  "  91-72  %.  Mixtures  of  tailing  (400 
grins.)  with  water  (2000  grms. )  and  \arying 
amounts  of  oil  were  agitated  in  a  laboratory 
machine  of  the  Lyster  or  lloover  type,  after  which 
the  fi-otli  removed  by  skimming  and  overfiow  was 
dried,  weighed,  and  assayed  for  zinc.  Tests  were 
made  at  20  and  70  C.  in  neutral,  acid,  and 
alkaline  solutions  and  with  28  ditl'erent  oils  com- 
prising drying,  semi-drying,  and  non-drying 
vegetal)le  oils,  animal  oils,  petroleum  oils,  and 
products  from  the  distillation  of  wood  and  coal. 
From  the  results  it  is  concluded  that  the  tailing 
in  question  is  readily  amenable  to  successful 
flotation  under  many  simple  and  economical  con- 
ditions. Generally  .speaking,  vegetable  oils  and 
the  lighter  wood  distillates  exerted  a  good  selective 
action  on  l)lende  in  neutral  and  acid  pulps  and 
yielded  rich  concentrates  ;  whereas  phenolic-  and 
creo.sotic  oils  wfre  less  selective  towards  lilende 
although  yielding  high  total  extractions.  The 
richest  concentrates  and  highest  extractions  were 
obtained  in  the  more  highly  acid  pidi)s.  Pro- 
bably a  mixture  of  "  concentrating  "  and  "  ex- 
tracting "  oils  (the  terms  being  used  in  the  pre- 
ceding sense)  would  give  the  most  effective  results. 

— W.  E.  F.  P. 

Tunrjsien- molybdenum  ores  ;    Concentration  of . 

A.  J.  Roliertson.     Bull.  G4.  Geol.  Survey  of  W. 
Australia.      Eng.  and  Min.  J..  1910.  102, 12(5—127 

Ax  ore  from  the  Murchison  Goldfields  containing 
molylidenite  2,  scheelite  10.  wolframite  l\.  and 
gangue  SOi";,.  was  treated  in  the  laboratory  by- 
flotation  to  recover  the  molylidenite.  then  by 
gravity-  concentration  to  obtain  the  tungsten 
minerals.  It  was  found  that  crushing  to  80 -mesh 
caused  sliming  of  the  clayey  gangue.  the  fine  dust 
coating  the  molybdenite  and  preventing  flotation. 
Better  results  were  ol)tained  «-ith  ore  ci-ushed  to 
pass  a  30-mesh  screen,  but  it  was  not  possible 
to  obtain  high-grade  molylidenite  by-  a  single 
treatment.  The  best  results  were  obtained  V)y 
floating  carefully  sized  material  (30 — 40  mesh), 
screening  the  float  through  a  90-niesh  screen,  and 
rejecting  the  undersize  consisting  mostly  of 
gangue.  The  tungsten  minerals  were  satisfactorily- 
extracted  from  the  30-mesh  flotation  tailings  by 
panning. — W.  R.  S. 

Agglomerates :      Mnnufactare     and     properties     of 

globular .     C.   A.  Brackelsberg.     Z.  angew. 

Chem..  1916.  29,  281—285. 
The  agarlomerates  are  produced  in  a  plant  con- 
sisting of  a  mixer,  an  agglomerating  drum,  and  a 
drver  (see  Ger.  Pat.  287,606  ;  this  J..  1916.  243)  : 
they  may  be  made  from  almost  any  powder  and 
any"  solution  which  crystallises  out  or  leaves  a 
cnistv  residue  upon  evaporation.  The  finished 
product  consists  of  balls  that  resist  cru.shing.  yield 
very  little  powder  on  breaking,  and  possess  a  high 
degree  of  porosity  due  to  e\'aporaticn  of  the 
liquid.  Hence  the"  action  of  gases,  such  as  occurs 
in  roasting  and  smelting,  is  much  more  rapid  and 
thoroush  than  on  liriquettes  or  sintered  products. 
Copper,  lead,  bismuth,  antimony,  gold,  silver,  and 
zinc  may  be  volatilised  by  the  action  of  hydro- 
chloric acid  gas  on  agglomerates  containing  them, 
and  thus  be  separatecf  from  iron,  manganese,  and 
nickel.— W.  R.  S. 

Preparation   and  properties  of  lead  chlor-arsenate . 
McDonnell  and  Smith.     See  Xll. 

Margarosanite.    a    new    lead-calcium   silicate   from 
Franklin,  N.J.    Ford  and  Bradley.    See  VII. 
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L'se  of  ftTric  oxide  o^•  sUtiitlard  in  the  roluiiietric 
delennination  of  iron  in  hydrorhhiric  arid  solution. 
Brandt.     See  XXllI. 

Patents. 
Steel ;     Process   of    tempering   or   hardening 


J.  B.  McH.n?.  Lativlie.  Pa.     U.S.  Pat    1.190,937, 
July  11.  1910.    Hate  of  appl..  Fet).  24.  191.5. 

To  Iwpden  high-spetni  steel,  the  surface  of  the  metal 
is  oleane<l.  wett«^  with  water,  the  wet  surface 
covered  wfth  bono  arid,  and  the  metal  heatocl  first 
until  the  boric  acid  is  converted  into  a  glaze  and 
subsequently  to  a  white  heat,  and  then  iiuenched. 
After  the  first  coating  of  boric  acid  has  been 
melted,  a  second  coating  may  be  applied  and 
likewise  melted,  before  heating  the  metal  to  a 
white  heat.— .\.  S. 


Ores  :     Separation   oi  ■ 


{bti  flotation].  II.  V. 
Seale  and  W.  Shellshear,  Broken  Hill,  N..S.W. 
Eng.  Pat.  10.666.  July  22,  1915.  Under  Int. 
Conv..  July  30.  1914. 

Lx  an  agitation-froth  process,  the  t)re  pulp  is 
delivered  into  the  open  top  of  a  pipe  which 
extends  from  the  bottom  of  the  feed  box  to 
beneath  the  surface  of  the  liqviid  in  the  sepai-ating- 
box.  aeration  of  the  charge  being  effected,  without 
mechanical  agitation,  by  air  entrapped  l)y  the 
pulp  flowing  through  the  pipe.  The  separating- 
box  is  pi-o^-ided  with  a  bafne  below  the  feed-pipe, 
&  peripheral  overflow  for  concentrate,  and  an 
adjustable  discharge  opening  at  the  bottom  for 
residues.  In  practice  a  number  of  separating- 
and  feed-boxes  are  arranged  in  series,  one  above  the 
other  alternately,  the  residues  from  the  uppermost 
separating-l»oxj)assing  to  the  next  feed-box  below, 
and  so  on. — W.  E.  F.  P. 

Concentrating  metallic  ores  by  flotation  ;   Process  of 

.     H.  T.  Yaryan,  Toledo,  Ohio.     U.S.  Pat. 

1. 191.053, July  11, 1916.  Dateofappl..Mar.29,1916. 

The  comnainuted  ore  is  agitated  in  water  to  which 
is  added  a  mixture  of  65%  of  oil  and  35%  of 
sodium  i-esinate,  petroleum  constituting  upwards 
of  50%  of  the  mixture,  and  the  froth  formed, 
carrying  the  metallic  particles,  is  recovered  by 
flotation, — A,  S, 

Tin  on  iron  and  other  metallic  surfaces  ;    Process 

lor  electrolytically  depositing .      P.   Marino, 

London.    Eng.  Pat    11.011,  July  29.  1915. 

The  electrolyte  is  prepared  by  dissolving  the 
chloride,  citrate,  or  tartrate  of  tiii  in  hydrochloric 
acid,  then  adding  phosphoric  acid  and  a  solution 
of  a  salt  of  an  alkaU  metal,  such  as  potassium 
bitartrate,  sodium  pyrophosphate,  or  ammonium 
chloride.— W.  R.  S. 

Metal  sheets,  bars,  rods,  wire,  castings  and  the  like, 
and   of   articles   made   therefrom ;     Treatment   or 

preservatioti  of  the  surfaces  of .     F.  and  T. 

Williams,  Warrington.     Eng.  Pat.  11,917,  Aug. 
1«,   1915. 

After  being  slightly  heated,  the  metal  is  success- 
ively coated  with  a  mixture  of  red-lead,  linseed  oil, 
and  gold  size,  aUowea  to  "  dry,"  until  the  coating 
becomes  "  tacky."  and  rubbed  or  pressed  with 
powdered  graphite  or  such  other  substances  as 
wUl  give  hardne.ss  to  the  coating,  e.g.,  graphite 
mixed  with  one  or  more  of  the  following:  red-lead, 
aluminium,  pumice,  whiting,  or  ferric  oxide. 

— W.  E.  F.  P. 

Aluminium,  or  alloys  thereof  ;  Solder  for  the  jointing 

of .     J.  B.  .Sollowav,  Willesden,  Middlesex. 

Eng.  Pat.  13,109,  Sept.  14,  1915. 

The  solder  is  composed  of  aluminium.  0-75  : 
tin,  16  ;  zinc,  5  ;  zinc  phosphate.  0'0078  :  bis- 
muth,  00078  ;    and   ammonium    chloride,   00156 


parts.  For  lai^e  work,  the  proportions  of  alu- 
mmiuui  and  zinc  are  inci-eased  to  1  and  6-25  parts 
i-espectively  ;  for  light  work,  the  ahuiiiniuin  is 
omitted  and  the  zinc  reduced  to  3-5  iiarts. 

— W,  E.  F.  P. 

Furnace  for  melting  metal  for  brass  castings  and  the 
like.  V.  F.  Prici'.  Biniiimrhrtni.  Eng.  Pat. 
100.849.  Jan.  6,  1916.     (Appl.  No.  215  of  1916.) 

The  furnace  consists  of  a  combined  combustion 
and  work-heating  chamber  arranged  immediately 
above  a  gas-producing  chamber,  the  latter  being 
jacketed  on  two  sides  by  flues  for  preheating  the 
air  for  combustion  anil  having  a  series  of  nostril     j 
apertures  in  the  roof  for  eO^cctiiig  admixture  of  the     \ 
producer  g.^s  and  preheated  air.     The  i-ombustion 
chamber  is  divi<led  into  a  numl)er  of  compartments, 
or  crucible  chambers,  any  of  which  may  be  heated     i 
and    operated    independently  ;     the    waste    gasee     I 
are    coniliuted    downwards    through    flues    which     | 
foi-m  jackets  to  the  air  channels. — W.  E.  P.  P.  I 

Metal-pickle  and  method  of  pickling.     L.  C.  Drefahl,     ' 
.'Assignor  to  The  GrasscUi  Chemical  Co..  Cleve- 
land,  Ohio.   U.S.   Pat.    1.191,291,  Julv  18,  1916. 
Date  of  appl.,  Feb.  19,  1916. 

An  acid  pickUng  bath  is  mixed  with  approximately 
(i%  of  cellulose  pulp  waste,  so  as  to  foi-m  a  thick 
foam  on  the  solution. — B.  N.  I 

Coating  wire  tcitli  metal;  Process  of .     ti.  L. 

Meaker.  Joliet.  lU.     U.S.  Pat.  1,191.526,  Julv  18, 
1916.     Date  of  appl.,  June  27,  1913. 

A  B.\TH  of  metal,  such  as  spelter,  is  supported  in    | 
contact  with  a   bath   of   a  heavier    non-adherent    ( 
metal,  .'iucli  as  lead,  the  latter  being  kept  at   an 
annealing  temperature.     The  article  is  first  passed 
through   the  lead  t<5  anneal  it.  then  through   the 
surface    of    contact  between  the  two   baths,  and     i 
finally  through  the  coating  Itath  which  is  main- 
tained at  a  materially  lower  temperature  than  the    I 
annealing  bath. — B.  X.  i 


Silver  ;  Sterling  - 


E.  1).  Gleason,  Assignor  to 
R.  H.  King.  Brooklvn,  N.Y.  U.S.  Pat.  1,191,890, 
Julv  18.  1916.  Date  of  appl.,  Aug.  24,  1911. 
Renewed  Oct.  9,   1915. 

The  metal  contains  92-5%  of  pure  silver,  alloyed 
with  cadmium. — B.  X. 

Articles  [alloys]  subjected  to  high  temperatures. 
J.  C.  Henderson.  Washington,  D.C.,  Assignor 
to  Driver-Harris  Wire  Co..  Harrison.  N-J- 
U..S.  Pat.  1,190,652,  July  11,  1916.  Date  of 
appl.,  Jan.  4,  1916. 

C-\ST  articles  subjected  to  high  temperatures  in 
use  are  made  of  an  iron  alloy,  practically  free  from 
carbon,  containing  from  5  to  30%.  preferably 
about  \2"„.  of  chromium,  and  from  50  to  90%, 
prefeiably  aliout  60%.  of  another  metal  of  the 
iron  group  having  nearly  the  same  atomic  weight 
as  iron.  e.g..  nickel  ;  the  chromium  and  the  third 
metal  together  should  amount  to  at  least  60%  of 
the  alloy.— A.  S. 

Volatilising  metals  ;  Process  of .     S.  I.  Clawson, 

.Salt  Liike  City,  Utah.  U.S.  Pat.  1,192,037, 
July  25,  1916.  Date  of  appl.,  Oct.  28,  1912. 
Powdered  ore  is  subjected  to  an  oxidising  roast 
in  presence  of  an  excess  of  sulphur  so  as  to  form 
sulphates.  .\  halogen  salt  is  then  added  and  the 
ore  heated  and  rabbled  with  slight  admission  of 
air,  to  form  volatile  halogen  compounds,  which  are 
collected  in  a  suitable  receiver. — W.  R.  S. 

Garnet-works;  Utilising  the  waste-products  of -•  \ 

J.     Davenport.     Brighton,     Mass.     U.S.     Pat- 
l,192,394,July25.1916.Dateofappl...Tan.27,1915. 

G.AHNET    dust    is    mixed    with    .sufficient  carbon 
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■powder  to  reduce  the  ronstituents  other  than 
«lumin.i,  ami  eiiousih  silira  to  fonii  fcrrosilicon 
with  iho  iron  in  the  mineral.  The  mixture  is 
heated  electrically  to  the  fusion-point  of  alumina 
until  reduction  is  complete.  The  temperature  is 
then  ifMdiially  decreased  to  allow  the  alumina  to 
crvstallisc  and  the  ferrosilicon  to  collect  in  nodules. 

— \V.  K.  S. 

Alkali   mciols ;   [Eh'ctroIi/ti<]  process  of  prochicing 

.     H.    Lalih.irdt.    .Mnnrdieim.    Assignor    to 

Badische  Anilin  und  ISoda  Fahrik,  r.,udwijj:shafen, 
Germany.  U.S.  Pat.  1,191.79'J.  Julv  IS,  1910. 
Date  of  appl.,  Dec.  14,  1914. 

See  Ensr.  Pat.  IT.Tti.J  of  1914  :  this  J.,  191.5,  0(57. 


XI.— ELECTRO-CBEMISTRY. 

Asbestos;  Improi'ement  of  the  insnlatimj  jiroperties 

of .     T.  Schopper.     Gunimi-Zeit..  191.5,  29, 

1197;    30,  213.     them.-Zeit.,    1916,    40,   Eep., 
239.  279. 

CoMsrKFCi.^L  asbestos  contaminated  with  iron 
compounds  may  be  purified  by  treatment  with  a 
'2°„  aqueous  solution  of  oxalic  acid  for  48  hours, 
followed  by  washing  with  water  ;  the  strength  of 
the  asbestos  is  not  affected.  A  band  of  asbestos, 
20  mm.  wide,  showed  at  14  dilTerent  places  an 
electrical  resistance  of  000 — 700  ohms  ;  after 
treatment  as  described,  the  resistance  increased  to 
1,500,000  ohms.  An  alternative  method  consists 
in  heating  the  asbestos  for  20 — 24  hours  in  a 
current  of  hydrogen  or  carbon  monoxide  at  390° — 
400°  C  and  then  washing  with  very  dilute 
hydrochloric  or  sulphuric  acid  and  afterwards  with 
water.- — A.  S. 

Patents. 

Electrolytic  apparatus.  Siemens  und  Halske  A.-G., 
Beriin.  Eng.  Pat.  100.739.  June  8.  1916.  Under 
Int.  Conv.,  June  24, 1915. (Appl.  No.  Slllof  1910.) 

The  mres  forming  the  electrodes  are  connected 
with  and  are  hung  freely  from  the  same  conductor, 
and  are  weighted  at  their  lower  ends  \N"ith  a  single 
piece,  or  with  individual  spherical,  cylindrical,  or 
other  weighting  pieces  ;  or  the  wires  may  be 
Weighted  at  both  ends  and  hung  over  the  conductor 
or  an  insulator. — B.  N. 

Electrolytic  cell.  J.  M.  Goldman,  St.  Louis,  Mo. 
U.S.  Pat.  1.191.300.  Julv  IS.  1916.  Date  of 
appl.,  Oct.  4,  1915. 

Electrodes,  of  opposite  polarity,  are  arranged 
alternately,  one  above  the  other,  at  distances 
apart  whic  h  become  gradually  greater  towards  the 
top  of  the  cell,  wliilst  the  relative  superficial  area 
of   each    electrode    lengthwise,    becomes    smaller. 

—B.N. 

Furnace  ;  Electric .  S.  H.  Fleming,  A.ssignor  to 

National  Carbon  Co..  Cleveland,  Ohio.    U.S.  Pat. 
1,1 92.050, July  25.1916.  Dateof  appl...Tan.7,1914. 

The  cover  of  the  furnace  is  provided  with  a  central 
opening  for  a  vertical  electrode,  and  \^ith  feed 
Openings  for  the  charge  surrounding  the  electrode. 
The  interior  of  the  ftirnace  is  divided  into  an  upper 
and  lower  chamber  by  a  transverse  partition  with 
sloping  surfaces  which  suiiport  the  charge.  The 
partition  is  provided  ^-itli  a  numlier  of  openings 
near  the  walls  of  the  furnace,  to  permit  the  passage 
of  tlie  charge  downwards  and  the  gaseous  products 
upwards.  It  is  provided  also  with  a  central  opening 
for  the  electrode  in  line  with  the  one  in  the  cover, 
and  by  means  of  a  second  electrode  co-operatintr 
with  the  first,  the  ma,teria!  is  heated  in  the  lower 
chamber  and  finally  withdrawn  at  the  bottom. 
Air,  prelieated  in  a  surrounding  channel,  is  admitted 


to  the  iippbr  chamber  to  bum  the  gaseous  products, 
and  the  waste  gas  with<lrawn  from  the  toj). — B.  N. 

Galvanic  batteries;    Regeneratinf/  the  teasle  produrts 

of .       \V.    Hickmann,    A.ssignor    to    Chem. 

F.ilir.  Griesheim-lClcktron,  Frankfort,  Germanv. 
X'.S.  Pat.  1.192.01)1,  Julv  25,  1910.  Date  of 
appl.,  :\Iay  10,  1011. 

The  spent  electrolyte  a.nd  depolarising  mass  of  a 
galvanic  cell  of  the  Leclanchd  type,  is  regenerated 
by  separating  the  electrolyte  components  from  tlic 
whole  mass  by  lixiviation  with  dilute  hydro- 
chloric acid.  T1»o  remaining  portion  is  ti'e;itod  Avith 
dilute  P.cid,  and  thp  jniiHganesi!  salt  thus  obtained 
in  solution  is  eixidisotl  with  jionnangannto.— B.  N. 

'Electrolytic  cells  ;   Tiepleiiishint/ .    W.  S.  Smith" 

Grosse  He,  IMich..  Assignor  to  Pennsylvania  Salt 
]Ma,mifacturing  Co.,  Philadelphia.  U.S.  Pat. 
l,191,356,July  18,1910.Dateofappl.,June  3,1915. 

See  Eng.  Pat.   1.5,701  of  1915  ;    this  J.,  1916,  608. 

Electrolytic  processes  ;  Apparatus  for  use  in  and 
in  connection  ivith  — — .  A.  E.  Battle,  London. 
U.S.  Pat.  1.101.386,  July  18,  1916.  Date  of 
appl.,  :May  24,  1915. 

See  Eng.  Pat.  14,513  of  1914  ;    this  J.,  1915,  910. 

Process    of   makivt;    carbon    articles.       U.S.    Pat. 
1,192,002.     See  VII. 

Process  for  organic  syntJicsis.  [Preparation  of 
tartaric  acid.]    U.S.  I'at.  1,190,845.    ^'ee  XX. 


XII.— FATS;  OILS;  WAXES, 

Oil  from   the   kernels   of  stone-fruits ;     Process   of 

obtai)iing .      K.  Alpers.     Chem.-Zeit.,  1910, 

40,  045 — 646. 

The  cracked  stones  of  fruits  such  as  cherries, 
plums,  a^pricots,  etc.,  are  trea,ted  with  a  solution 
of  chloride  of  calcium  or  magnesimn  of  about 
115  sjj.gr.  The  shells  sink  to  the  bottom,  ami 
the  kernels  are  skimmed  off  the  surface  of  the  liquid, 
washed,  dried,  and  the  oil  expressed.  Only  traces 
of  hydrocya,nic  acid  can  be  formed  by  cyano- 
genetic  enzymes,  since  amygdalin  is  only  sparingly 
soluble  in  such  salt  solutions  ;  but  to  prevent 
risk  it  is  advisable  to  renew  the  solution  fre- 
quently. Oil  thus  prepared  from  plum-stone 
kernels  had  the  taste  and  odour  of  bitter  ahnonds, 
but  it  was  rendered  nearly  odourless  by  exposure 
to  a  current  of  steam.  The  same  effect  was  also 
obtained  by  heating  the  oil  to  160°  C.  or  by 
exposing  it  to  the  air  for  14  days.  The  distillate 
from  the  treatment  of  100  grms.  of  oil  with  steam 
contained  4  mgrms.  of  hydrocyanic  acid. — C.  A.  M. 

Canadian      vine       {Parthenocissus      quinqiie folia, 

Planchon)  ;     Oil    of   the   fruit    of   the .       S. 

Fachini  and  G.  Dorta.  AnnaU  Cliim.  Appl.,  191ti, 
5,  301—304. 
The  fruits  of  the  Parthenocissus  guinquefolia, 
Planchon  (Ampelopsis  quinquefolia,  Torrey  and 
Gray)  are  composed  of  10 "o  of  skins,  648%  of 
pulp,  and  25-2  °o  of  seeds.  The  seeds  contain 
11-8  "o  of  a  dark  yellowish-green  oil  («),  liquid  at 
the  ordinary-  temperature,  and  the  pxilp.  including 
skins,  contains  3-3%  of  an  ohve-green  oil_  (fc), 
of  the  consistence  of  butter:  sp.gr.  at  15°  C, 
(a)  0-9215;  no={a)  1-4778,  (b)  1-4722;  saponif. 
value.  («)  189-2 — 189-6.  (6)  192-3 — 193-3  ;  iodine 
value,  (a)  141-1 — 141-6,  (6)90-3;  non-volatile 
fattv  acids.  («)  9307%,  (6)  94%;  unsaponifiable 
matter,  (a)  IU%.  (6)  1-67%;  iodine  value  of 
mixed  fattv  acids,  (o)  144-6.  (6)  94-4—94-6  ; 
mean  mol.  wt.  of  fatty  acids,  (a)  281-2,  (6)  27S-8  ; 
iodine  value  of  liquid  acids,  (a)  148-S — 149-2, 
(&)  110-2.     In  both  cases  the  soUd  acids  (a  about 
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3«>;.  and  b  iitiout  lO",,)  consist  almost  entirely 
of  pahuitic  aoiii.  and  the  liquid  acids  of  oleic  and 
liuolic  aciils. — A.  S. 

Gtucrrol  in  hardened  fats  ;    Delentiinalion  of .    j 

W.  Xormann  and  E.  Hufrel.  Cliem.  Uiuschau, 
191  tl.  23,  45 — 47.  Z.  angew.  Chem.,  1916,  29, 
Bef..  371.  I 

The  clvcerol  content  of  liardened  fats  -was  deler- 
niined  l">y  sevcrjil  of  the  puhhslied  methods  and  the 
results  obtained  conirared  with  those  calcu- 
lated from  the  ester  values.  The  res\ilts  obtained 
bv  the  bichwrnate  method  agreed  very  well 
w'ith  the  calculated  values.  "\Villst;itter"s  method 
(this  J..  1912.  997)  cave  satisfactory  resiiHs,  but 
the  n>sults  obtained  by  the  acetiii  method  were 
1 — li%  lower  than  the  calculated   values. — A.  S  . 

Wool  fai  ;     Utilisaiion   of    crude i»i    Uic  soap 

industry.  \\.  Schratith.  Seitensiedor-Zeit..  19Ui, 
43,4^7 — 438.  Z.  angew.  Chem.,  191li,  29,  Ref.,372. 

If  crude  wool  fat  be  saponified  and  extracted  with 
ether  or  the  like,  not  only  the  alcohols  (cholesterol, 
etc.)  but  also  soaps  of  unsaturated  fatty  acids  are 
dissolveil.  To  overcome  tliis  diiliculty.  the  wool  fat 
is  livdropenised  in  presence  of  palladitun  at  a  low 
temperature,  or  fused  with  excess  of  caustic  alkali 
(Varrentrapp's  reaction,  see  this  J.,  lOlli.  428) 
to  convert  the  unsatm-ated  into  saturated  fatty 
acids.  The  hydrogenised  pi^oduct  is  sjiponified 
under  pressm-e.  and  the  alcohols  then  extracted 
\vith  ether ;  their  physical  properties  are  not 
affected  by  the  hydivgenation.  From  the  residue 
left  after  extraction  with  ether,  the  fatty  acids  are 
recovered  by  distillation  with  superheated  steam 
under  diminished  pressure. — A.  S. 

Calcium  and  magnesium  soaps  [  ;  Sohihility  of — — ]. 
W.  Fahrion.  Chem.  Umschau.  1910.  23,  M — 35, 
47 — 48.  Z.  angew.  Chem.,  lOlli,  29,  Ref.,  372. 
OXE  litre  of  water  at  lo'^C  is  capable  of  dissolving 
90  mgruis.  of  oleic  acid  in  the  foi-m  of  calcium 
salt  and  224  mgrms.  in  the  form  of  magnesium  salt, 
but  the  solubilities  vary  considerably  according  to 
the  experimental  conditions.  The  solul)ility  is 
greater  in  water  containing  sodium  chloride.  The 
soluliility  cannot  be  calculated  from  the  quantity 
of  dissolved  lime  or  magnesia  because  the  soaps  are 
hydrolyscd  by  water,  the  calcium  soap  to  a  greater 
extent"  than'  the  magnesiimi  soap.  (See  also 
Haupt,  this  J.,  1915,  39.)— A.  S. 

Pitik  colour  on  the  surface  of  fats.  Knapp.  jSccXIXa. 

Comparison  of  results  obtained  by  cdlorimilric  and 
gravimetric  determinations  of  clutlcslcrol.  iMueller. 
See  XX. 

Patents. 

Catalyser  and  process  of  vialinij  same  and  for 
effecting  catalytic  reactions  thercicith.  N.  Sulz- 
berger, New  York.  Reissue  No.  14,167,  July 
18.  1916,  of  U.S.  Pat.  1.143,332,  June  15,  1915. 
Date  of  appl.,  May  4.  1910. 

See  this  J.,  1915,  822.  Compounds  of  more  than 
one  metal,  precipitated  simultaneously,  may  be 
reduced  to  form  the  catal>st.  Thus  nickel  and 
palladium  may  be  used  together.  Tlie  use  of  the 
products  as  catalysts,  especially  for  hydrogenating 
oils,  is  claimed. 

Catalyst  for  the  hydrogenalion  of  unsaturated 
organic  compminds  [oils].  B.  W.  van  E.  Thieme 
and  A.  C.  Geitel,  Gouda,  Netherlands,  tjcr.  Pat. 
292,894,  Dec.  3,  1913.  Under  Int.  Conv., 
Nov.  8,  1913. 

Nickel  nitrate  or  other  metallic  nitrate  Ls  heated 
with  an  organic  salt  of  nickel  or  other  met-al.  or 
with  the  product  obtained  by  moderate  oxidation 
of  glycerol  with  nitric  acid,  followed  by  neutralisa- 


tion with  nickel  carbonati-  or  other  metallic 
carbonate.  The  catalysts  thus  i)rcp.ircil  have  a 
very  pronounceil  emulsifying  power.  si>  that  ii  very 
simple  nppiu-atus  may  be  used  for  the  h\drogenising 
operation,  which  can  be  performed  at  140" — 
150    C.— A.  S. 

Fatty    material  ;      Process    of    hi/drogenating    iin- 

sat}(ratcd .      J.   C.    C.    Iloe^in,   Chicago.    111. 

U.S.  Pat.  1,189,817,  Julv  4,  1916.    Date  of  appL, 
Mar.  13,  1914. 

TifE  unsatiirated  material,  in  which  is  suspended  a 
finely  divided  catalyst,  is  exposed  in  open  pans 
of  large  superficial  area  and  of  substantial  depth 
to  the  action  of  h>drogen  at  a  snit^iblc  temperature: 
and  pressure,  while  means  are  provided  for  with- 
drawing material  from  the  exposo<l  surface  and 
introducing  if  into  material  near  the  bott-om  of 
the  same  or  other  pans  wifluiut  causing  violent 
agitation. — C.  A.  M. 

Oil  or  grease;    Lubricating .     J.   II.   Mackle, 

Wafervliet.  N.Y.    U.S.  Pat.  1.191,328.  Julv  18, 
1910.   Date  of  appl.,  Oct.  17,  1914. 

A  Mixri'HE  of  85°o  of  cottonseed  oil  and  15"„  of 
castor  oil  is  he.ated  to  drive  oft"  volatile  impurities, 
and  afterwards  decanted  from  sediment. — J.  H.  L. 

Bee.'iU'a.r    and    the    like  ;     Washing  ■ 


.  M.  S. 
Salamon.  I^ndon.  Eng.  Pat.  100,901,  Feb.  21, 
1910.      (Appl.  No.  2.563  of  1910.) 

Sepaj!Atiox  of  imiiurities  is  facilitated  and  the 
colour  of  the  product  improved  by  forcing  a 
current  of  air  for  a  short  time  through  the  not 
water  in  which  the  melted  wax  is  being  washed. 

— C.  A.M. 

Oil  from  whale  blubber  ;  Process  and  apparatus  for 
extracting  — — — .  A.  /S.  IMyrens  Verksted, 
Christiania.  Eng.  Pat.  14.227,  Oct.  7,  1915. 
Under  Int.  Conv.,  Oct.  10,  1914. 

See  U.S.  Pat.  1,188,922  of  1910  ;  this  J.,  1916,  898. 


XIII.— PAINTS  ;   PIGMENTS;  VARNISHES; 
RESINS. 

Iron-gall  inks.  XIV.  (iravim-etric  determination  oj 
gallic  and  tannic  acids.  R.  Kempf.  Alitt.  K. 
Materialpriif.,    1915,   33,  241—270. 

The  high  and  discordant  results  frequently 
obtained  in  the  determination  of  gallic  and  tannic 
acids  in  inks  bv  the  ethvl  acetate  metluxl  (this  J., 
1913.  281  ;  1914.  300),  are  due  largely  to  the 
retention  by  the  extracted  tannin  of  acetic  acid 
produced  by  hydrolysis  of  the  ethyl  acetate. 
Acetic  acid  retained  by  drj-  tannin  cannot  be 
expelled  by  heating  at  100°  C.  in  a  vacimm  oven, 
but  can  lie  removcil  by  di.isolving  the  tannin  iu 
water  and  evaporating  the  solution  to  dryneee. 
It  is  recommended,  therefore,  that  the  rosidut 
from  the  ethyl  acetate  extract  be  dissolved  iri 
water,  the  solution  evaporated,  and  the  residui 
dried,  these  operations  being  repeated  until  tht 
weight,  remains  practically  constant.  Uy  thif 
modified  method  results  agreeing  within  ±0-": 
mgrm.  or  ±  0-2%  in  parallel  dcterniinatiODf, 
can  bo  obtained.— A.  S. 

Approximjctte  determination  of  colophony  in  th< 
gum-rcslns  used  in  the  rubber  industry.  Hutdn 
See  XIV. 

Patents. 

Carbonate  of  lead  [white  lead] ;  Process  and  appara\ 

tus  for  the  production  of .     G.   Revilacquai 

Genoa,  Italy.  Eng.  Pat.  9201,  June  22,  1015. 

Molten   load   is  projected  through  an  apertur> 
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or  apertures  ajjainst  a  plane  or  cylindrii-al  moving 
.•surface,  either  by  the  artion  of  centrifugal  force, 
capillarity,  entrainiiient.  or  natural  or  mechanical 
pressure,  the  operation  l)ein<r  carried  out  if  neces- 
sary in  an  atmosphere  of  carlion  dioxide  or  other 
inert  jras.  Suilalile  apparatu.s  for  the  applicatioi\ 
.>f  each  of  these  methods  is  lipurcd  and  descrilied. 
The  lead  flakes  tluis  obtained  are  introduced 
through  a  Impper  into  the  hollow  trunnion  of  a 
horizontal  revohini;  drum,  provided  with  internal 
perforated  li.ifHe-plates,  or  partitions,  and  per- 
lorated  periplu>ral  plates,  which  dip.  continuously 
or  intermittently,  into  water  cont^Tined  in  the 
closed  chamber  in  which  the  drum  revolves. 
.V'etic  acid  vapom-s.  together  with  the  necessary 
carbon  dioxide  and  oxygen,  preheated,  are  passed 
or  drawn  into  the  drum,  where  the  formation  of 
white  lead  takes  place,  the  product  forming  a 
tine  suspension  in  the  water  in  the  chamber.  The 
excess  of  heated  gases  and  condensable  vapour 
passes  into  a  second  cylindrical  drum,  which  is 
heated  by  it.  and  which  is  caused  to  revolve  with 
its  s\irface  just  dipping  into  a  paste  of  the  white 
lead  removed  from  the  first  chamber  to  a  floating 
box  in  the  chamlier  surrounding  the  drying  drum. 
As  the  white  lead  is  taken  vip  by  the  drum  and 
dried  it  is  removed  by  scrapers.  Condensed  acetic 
:i'.id  vapours  can  be  drawn  off  from  the  drum,  and 
a  linal  condensation  of  the  exit  vapours  is  effected 
by  means  of  a  condensing  worm. — E.  W.  L. 

Lead  oxide  ;    Process  ior  carbotuiting .     F.  H. 

Sharjie.  and  The  British  and  Colonial  Lead  Co., 
Ltd..  Liverpool.  Eng.  Pat.  fi4S6.  .Tune  20,  191.5. 
Addition  to  Eng.  Pat.  17,579.  July  24,  19U 
(this  J.,  1915,  02). 

Lead  oxide  suspended  in  water  containing  a 
>mall  quantity  of  acetic  acid,  is  introduced  near 
the  top  into  a  vertical  cylindrical  vessel,  the 
liottom  portion  of  which  tapers  do^\-n  to  a  com- 
jiaratively  small  diameter.  Near  the  bottom 
'■arbon  dioxide  is  Introduced  through  one.  or  pre- 
ferably more  jets  in  a  direction  nearly  tangential 
to  the  wall  of  the  vessel,  so  as  to  impart  an  upward 
spiral  motion  to  the  contents.  Each  jet  is  con- 
nected through  two  valves  and  an  intermediate 
liipe.  in  wliich  is  a  non-return  valve,  with  the 
main  gas-pipe  encircling  the  vessel  at  a  higher 
level,  so  that  any  jet  can  be  disconnect-ed  separately 
ior  inspection  and  cleaning.  For  the  latter  pur- 
pose a  plug  or  plunger  is  proA-ided  to  each  jet. 
l-!affle-plates  in  the  upper  portion  of  the  vessel 
deflect  a  portion  of  the  gas  to  the  centre.  The 
contents  of  the  vessel  are  discharged  tlirough  a 
■  ock  near  the  bottom,  by  means  of  the  gas  pressure 
in  the  vessel,  the  gas  inlets  being  mean^^hile  left 
open,  and  a  fresh  charge  is  introduced  immediately. 
.\ny  sediment  may  be  removed  from  the  bottom 
"f  the  vessel  through  another  cock  at  the  lowest 
level.  The  pressure  in  the  vessel  is  regiUated  by 
a  blow-off  or  safety  valve.  The  gas  passing  from 
the  vat  may  be  passed  through  a  second  vat,  but 
the  complete  process  takes  place  in  a  single  vat. 

— E.  W.  L. 

Presenalive  eoati)i(i  composition  ;    Mamifactnre  of 

a .     J.     .Jacobs.     Voorbiirg.     Netherlands. 

Eng.  Pat.   16,448,  Nov.  22,  1915. 

SHELL-Lisn:,  calcined  at  a  high  temperature,  and 
afterwards  exposed  for  a  considerable  period  to 
1  the  action  of  air  in  a  covered  space,  is  purified. 
ifor  instance  by  sifting,  and  is  then  mixed  with  a 
iheated  bitiunlnous  binding  material,  such  as 
;:-.sphalt,  bitnmen.  or  petroleum  pitch,  in  the  pro- 
portion of  from  2  to  28  °b  of  lime  to  98  to  72  °o  oi 
'ntumen.  A  diluent,  such  as  toluene,  benzene, 
j solvent  naphtha,  or  light  tar-oU.  and  an  alcohol  or 
.thelike  are  then  added.  The  composition  is  appUed 
in  layers  1 — 2  mm.  tliick  to  u>on,  wood,  metals, 
ement,  or  the  like. — E.  W.  L. 


Lampblack  machine.     W.  n.  Davis,   .Muneie,  Ind. 
U.S.   Pat.    1.191,673,   July   IS,    1916.     Date  of 
!        appl.,  Oct.   10,   1914. 

!  PRn:\aou.srA'-FOR."vrF:D  carbon  flakes  are  fed  from 
a  conveyor  into  an  inlet  opening,  controlled  by  a 
valve,  at  the  upper  end  of  a  vertical  agitating 
ch.amber  contiiining  rotary  beating  mechanism, 
and  the  finisbed  carbon  black  is  removed  fivm  the 
lower  end  of  the  chamber  by  means  of  a  conveyor, 
operated  alternately  with  the  opening  of  the  inlet 
Vah  e.— E.  W.  L. 


Paints  ;    Method  of  making  - 


.  R.  V.  Brown, 
Pullman.  lU.,  Assignor  to  The  Sherwin-Williams 
Co.,  Cleveland,  Ohio.  U..S.  Pat.  1,192,163, 
July  2.1,  1916.     Date  of  appl.,  Oct.  3.  1913. 

Lead  linoleate  or  other  water-insoluble  soap  of 
a  drying  vegetable  oil  is  mixed  with  Unseed  oil 
with  a  relatively  high  acid  value,  or  «ith  another 
drjing  vegetable  oil,  and  the  mixture  incorporated 
with  a  pigment  distributed  in  water,  with  or  with- 
out the  application  of  heat.  The  oil  replaces  the 
water  and  incorporates  the  pigment  and  linoleat«. 

— C.  A.  M. 

Drying-rooms,  especially  for  drying  varnish,  enamel, 
or  the  like.  A.  E.  White,  liOndon.  From  Ee- 
Uance  Dr-s-ing  Room  Co.,  Chicago.  111..  L^.S.A. 
Eng.  Pat."  100.869,  Feb.  9,  igTu.  (Appl.  No. 
1930  of  1916.) 

The  drying-room  has  double  walls  and  ceiling. 
Near  one  side  is  a  partition  extending  nearly  from 
floor  to  ceiling,  dividing  the  space  into  a  larger 
drying-chamber  and  a  smaller  heating-chamber 
containing  coUs  of  heating-pipes.  Deflecting 
plates  are  provided  across  the  angles  between 
ceiling  and  wall  above  the  heating  chamber,  and 
on  the  opposite  side  of  the  drying  chamber.  A 
blower,  fixed  below  the  floor  of  the  drying-room, 
discharges  air  upwards  through  the  heating- 
chamber.  The  heated  air  is  deflected  downwards 
towards  the  opposite  side  of  the  drying-room,  and 
from  near  the  floor  level  is  drawn  through  a  duct 
leading  beneath  the  floor,  back  to  the  blower. 
Provision  is  made  for  the  regulated  admission  of 
fresh  air  through  a  side-branch  of  this  duct,  and 
the  amount  of  I'e-circidated  air  can  also  be  regu- 
lated by  means  of  a  damper. — E.  W.  L. 

Plastic    composilions ;      Method    of    m/iking . 

K.      Tarassoff,     Moscov%-.     Russia.        U.S     Pat. 
1,187,869,  June  20,1916.Dateof  appl.,  Feb.  8,1916. 

A  PHEXOL  is  condensed  with  an  aldehyde  containing 
the  methylene  group  {e.g.,  formaldehyde)  in  pre- 
sence of  a  sidpho-acid  having  emulsifying  pro- 
perties, and  of  an  aqueous  solution  of  a  protein. 

— E.  W.  L. 

Condensation  product  and  method  of  preparing  same. 
L.  Y.  Redman.  Assignor  to  Redmanol  Chemical 
Products  Co..  Chicago,  111.  U.S.  Pat.  1,188.014, 
Jime  20,  1916.     Date  of  appl..  Feb.  24,  1914. 

A  MixTUKE  of  a  phenolic  body  and  hexamethylene 
tetramine,  in  the  proportion  of  considerably  more 
than  one  phenol  group  to  one  methylene  group,  is 
heated  in  the  absence  of  water  to  about  130°  C. 
to  start  an  anhydrous  reaction,  which  continues 
when  the  sovu'ce  of  heat  is  withdl■a^vn,  am- 
monia being  hberated.  and  the  temperature  rising 
to  about  180°  C.  As  the  evolution  of  anunonia 
abates,  further  heat  is  applied  and  the  temperature 
kept  at  about  180°  C.  until  practicaUy  all  tie 
nitrogen  is  driven  off  from  the  mass.  The  product 
consists  of  phenyleuedecasaligenosaUgenin.  It 
may  be  converted"  into-  an  insoluble,  infusible 
product  by  cooling  below  120"  C,  and  adding 
sufficient  of  a  substance  containing  the  methylene 
group  to  effect  such  conversion. — E.  W.  !>. 
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Ct.  XIV.— IKDIA-RUBBEB;  GDTTAPERCBA. 


[Sept.  15,  1916 


[Foniis*.]  Comjyosition  of  mntier  nnd  process  of 
makiiu/  same.  B.  B.  Goldsmith.  Xew  York. 
r.S.  i'at.  1.1S8.4S1),  June  27,  U»ll).  Date  of 
appl.,  Dec.  It,  U»14. 

The  varnish  consists  of  a  solution  of  a  resiu  formed 
by  heating  togetlier  a  phenol  (carliolic  acid),  and 
a  definite  compound  of  formaldeliyde  and  an 
amine    {«■.(/•,    anlivdi-oformaldehvde-aniline). 

— E.  W.  L. 


Varnish  composition  and  process  of  making  same  ; 

Waterproof .     C.  A.  HoUonbcck,  Kliuluii-st, 

and  A.  C.  Horn.  New  York.     U.S.  Pat.  1,14)0,7C5, 
July  11,  1916.     Date  of  appl.,  Dec.  30,  1914. 

A  HARD  resin  is  molted  and  heated  in  order  to 
render  it  soluble  in  a  varnish  vehifle  ;  it  is  then 
solidified  by  cooling,  re-melted,  and  incorporated 
with  a  sidphurised  drying  oil,  e.g.,  Chinese  wood 
oil,  and  a  drier,  and  thinned  to  the  consistency  of 
a  varnish  by  means  of  turi>eutine. — E.  W.  L. 

Paint  atid  process  of  making  same.  G.  L.  Davies 
and  W.  E.  Windsor-lUc hards,  London.  U.S. 
Pat.  1,192.756,  Julv  25,  1916.  Date  of  appl., 
Feb.  6,  1913. 

See  Eng.  Pat.  3008  of  1912  ;  this  J.,  1913,  666. 

Condensation  products  from  phenols  and  formalde- 
hyde ;    Process    for    making .     L.     Berend, 

Amoneburg,     Germanv.     U.S.     Pat.     1,191,390, 
July  18,  1916.     Date  of  appl.,  Dec.  8,  1913. 

See  Eng.  Pat.  15,875  of  191 1  ;  this  J..  1915.  805. 

Treatment  or  preservation  of  surface i  of  natal  shcctx, 
bars,  rods,  wire,  castings,  etc.  Eng.  Pat.  11,917. 
See  X. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulcanisation    of    rubber;    Theory    of    [cold] 

F.  W.  Hinrichsen  and  E.  Kindscher.     Mitt.  K 
Materialpriif.,  1915,  33,  107 — 115. 


According  to  Weber  (this  J.,  1S94,  11)  caoutchouc 
combines  with  sidphur  chloride  to  form  a  series  of 
compounds,  of  which  CmHi^SjClj  (23-62  %  S)  is  the 
member  richest  in  sulphur.  Jleasured  quantities 
of  a  solution  of  purified  Para  rubber  in  dry  thio- 
phen-free  benzene,  were  treated  ivith  quantities  of 
a  solution  of  .sulphur  cldoride  in  benzene  in  exce.ss 
of  that  corresponding  to  Weber's  formula,  and  the 
reaction  product  was  purified  as  described  by 
Weber.  In  eight  experiment.s  the  sulphur  content 
found  ranged  from  15-58  to  28-37%.  In  another 
series  of  experiments,  quantities  of  the  rublier 
solution  containing  0-5  grm.  of  niliber  were 
treated  with  quantities  of  sulphur  chloride  solution 
containing  from  0-433  to  1-299  grm.  SjCU,  under 
conditions  to  exclude  the  presence  of  moisture, 
and  after  3 — 4  weeks,  portions  of  the  solutions 
were  ^vithd^.'V^vn  and  analysed.  The  amount  of 
sulphur  chloride  fixed  by  the  ni))bor  ranged  from 
0-2526  to  0-2795  grm.,  corresponding  approxunjitely 
to  the  formula  ((',o1Ii6)2*^2f''2  (company  Bernstein, 
this  J.,  1912.  1087).  Tlie  higher  results  ol)tained 
in  the  first  series  are  attributed  to  adsorption  of 
.stilphur  chloride  or  of  sulplmr  liberated  therefrom. 
The  yellowish-white  addition  coin])ound  of  caout- 
chouc and  sulphur  chloride  when  l)oiled  with 
alcoholic  sodium  hydi'oxide  .solution  is  converted 
into  a  dark  brown  sulistance  con'csponding  to  the 
formula.  C^lI^Sj.  In  the  technicil  cold  vulcan- 
isation xjrocfss  it  is  cotLsidered  that  adsorption  of 
sulphur  <-hloride  by  the  rubber  first  takes  place, 
followed  by  slow  chemical  combination  ancl  by 
liberation  of  sulphur  from  the  exee.ss  of  suli)hur 


chloride.  Cold-vulcanised  rubber  may  thus  be 
regarded  as  an  adst>i-ption  product  of  sidphur  in  a 
solid  or  scuii-solid  solution  of  the  lompound. 
{C,oH,,),S,Cli,  in  excess  of  rubber. — A.  S. 

Colophony  ;  Appro.rimate  dclenni nation  of in 

the  gum-resins  used  in  the  rubber  inditatru. 
Hut  in.  Caoutchouc  et  Gutta-l'ercha,  1916,  18, 
8994—8995. 

Rosix  is  detected  by  s-aponifying  1  grm.  of  the 
gum-resin  with  the  smallest  possible  quantity  of 
caustic  soda.  diUiting  the  mass  with  water,  and 
adding  the  smallest  possible  excess  ot  copper 
sulphate  solution.  In  the  presence  of  colophon-- 
a  green  copper  resinate  solulilc  in  oil  of  tuiiientin 
is  obtained.  For  an  approximate  deterndnation 
the  finely  pidverised  sample  is  dissolve*!  in  97  to 
98%  alcohol,  the  solution  nuxed  with  sand,  and 
the  inass  evapor.ited  to  dryness  on  the  vatcr-bath. 
Tlie  residue  is  pidverLscd  and  mixed  with  more 
sand  and  alcohol  and  again  evaporated.  The 
process  is  again  repeated,  and  finally  the  sand  is 
extracted  for  4  hovu-s  with  ddorofoi-m  in  a  .Soxhlet 
apparatus.  The  colophony  is  dissolved,  whjlat 
the  gum  resin  is  left.  Another  method  is  to  treat 
1  gnn.  of  the  sample  with  50  c.c.  of  10%  boras 
solution,  which  dissolves  the  gum-resin  but  not 
the  colophony. — C.  A.  JSl. 


Patents. 


[by  tvood  dis- 
London. 


Latex  ;  Process  for  coagulating  - 

tillation     gases].     E.     C.     R.     JIarks, 

From    J.    F.    Baerveldt,    jun.,    Baudjar,    Java. 

Eng.  Pat.  11,615,  Aug.  11,  1915. 

Co.\.GULATioN  is  effected  by  means  of  the  gase- 
produccd  by  the  destructive  distillation  of  wood 
in  retorts,  after  removal  of  the  tar  by  knowi 
methods.  The  retorts  are  heated  by  means  of  k 
portion  of  the  charcoal  obtained  from  a  previoii- 
distillation. — E.  W.  L. 

Rubber ;    Process    fur    the    recovery    of fro7) 

rubbered  fabrics.  C.  de  Villers,  Ncmtly,  Fiaiu-^- 
Eng.  Pat.  10,146,  July  12,  1915.  Under  Inl 
Com-.,  July  11,  1914. 

Rubber  is  recovered  from  fabric  impregnated  witli 
^•allcanised  i-ubber,  such  as  pneumatic  tyre  fabric 
by  heating  it  with  boiling  tetrachloroethaiu- 
Solution  of  the  rubber  is  complete  in  about  1  houi 
After  removing  the  fabric,  the  rubber  is  reeoverei 
from  the  solution,  ))y  adding  water  and  distiUiin 
off  the  solvent  with  the  water  ;  or  the  solven 
may  be  distilled  dry,  provided  care  be  taken  no 
to  overheat  the  rubljer.  If  desired,  the  frc 
sulphur  may  be  removed  by  a  short  pieliminar 
treatment  of  the  rubliered  fabric  with  hot  tctm 
chloroethane,  the  oper?.,tion  being  int^rruptc 
before  the  rubber  begins  to  ilissolve. — E.  W.  L. 


Rubber  ;  Process  of  reclaiming  ■ 


II.  R.  Mm 


dock,   Naugatuck,   Conn.,   .iVssignor  to   Rubli 
Regenerating  Co.     U.S.  Pat.  1,189,282,  July 
1916.     Date  of  appl.,  Aiig.  10,  1915. 
FiBiious,  cellular  material  present  in  rubber  wast 
is  disintegrated  by  heating  with  a  natural  organi: 
product  containing  protein. — E.  W.  L. 

Rubber-waste  ;  Reclaiming .     H.  R.  Murdorlj 

Naugatuck.  Conn.,  Assignor  to  Rubber  Bi 
generating  Co.  U.S.  Pat.  1,189,721,  July  ' 
1916.      Date  of  appl.,  Apr.  6,  1916. 

RuBBKR  waste  conl.aining  lead  .sulphide  is  ti-eatt 
with  a  reactive  material,  e.g.,  zinc  sulpliate,  coi 
taining  an  acid  radicle  whicli  will  form  a  ligli 
coloured,  insoluljle  salt  with  lead,  and  a  met- 
wliich  will  form  a  light-coloured  sulphide  wit 
sulphur. — E.  W.  L. 
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Caoutchour-likc  s'tbslancci  and  process  of  making 
them.  H.  S.  A.  Holt,  Assignor  to  Badisolie 
Anilin  u.  .Soda  Fat)rik,  Ludwinshafen,  Germany. 
T.I..S.  Pat.  I.ia2.:510,  Julv  2.J,  191(5.  Date  of 
appl..  July  30,  1913. 

SEE  Fr.  Pat.  459,005  of  1913, and  Addition  thereto  ; 
•liis  J.,  1913,  11G4.  Zinc  balls  may  be  used  instead 
iif  jx>rcelain  balls. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


[for     tanneries']. 


Eygs  :       The     denaturing     of  ■ 
3.  S.  Rogers.     J.  ^Vmer.  Leather  Chem.  Assoc,   ] 
191(5,  11,  412 — 425. 

ExTERiMEXTS  Were  confined  to  the  denaturing 
I'f  egg-yolk  preserved  l>y  the  addition  of  20  °o 
>f  Siilt,  as  it  is  believed  to  be  impracticable  to 
denature  eggs  without  removing  the  shell.  Only 
sound  eggs  which  passed  the  food  standard  were 
used  for  the  preparation  of  the  yolk.  2,°o  of 
bin-h  tar  oil  rendered  the  egg-yolk  inedible,  and 
such  denatured  egg-yolk  when  used  in  preparing 
food  rendered  the  food  inedible  if  at  least  7°o  ! 
i>t  denatured  egg-yolk  was  used.  Experiments 
in  tanneries  showed  that  such  egg-yolk  used  in  the 
manufacture  of  leatlier  gives  entirely  satisfactory 
results,  even  in  the  case  of  wiiite  or  delicately 
loloiu'ed  leathers. — F.  C.  T. 

Leathers ;     Wear    resistance    of     sole .  L. 

Balderston.      J.   Amer.   Leather  f^em.   Assoc, 
1916,  11,429 — 440. 

sii.vLL  samples  of  sole  leather  were  fixed  on  the 
ircuniference  of  a  wheel  revolving  in  contact 
with  another  wheel  of  the  same  size.  The  siu-face 
I'f  the  second  wheel  was  of  roughened  ste?l,  and 
its  speed  in  the  ratio  4  :  5  compared  with  that  of 
the  hrst,  giving  a  shp  of  0  15  inch  on  each  sample. 
The  two  wheels  were  drawn  together  by  a  spring, 
the  tension  of  which  was  adjustable  from  zero 
to  100  lb.  In  one  set  of  experiments  the  tension 
was  set  at  40  lb.,  and  the  apparatus  run  for  cO.OOO 
revolutions  in  30  hrs.  The  loss  in  weight  of  the 
isamples  (after  allowing  for  loss  of  moisture)  varied 
jtiom  5-8%  in  the  case  of  chrome  leather  to  11-5% 
with  hemlock-tanned  leather,  and  25-8%  with  a 
•ather  substitute. — F.  C.  T. 

•Supplies  of  tanning  materials.  War  Office  announce- 
ment. 

The  Secretary  of  the  War  Office  announces  that 

in  Order  has  been  made  by  the  competent  military 

luthority   requiring   all   persons   ha\-ing   in   their 

ustody  or  under  their  control  any  stocks  or  having 

iiade   contracts   for   the    supply   of   any    of    the 

ollowing     tanning      materials.      viz.  : — Chestnut 

■xtract,  oak  extract,  quebracho  extract,  hemlock 

•xtract,  myrabolams,  myrabolam  extract,  mimosa 

■ark,  munosa  extract,  gambler,  divi-divi,  algaro- 

iUa,    valonia.    and    sumach — to    furnish    to    the 

lirector  of  Army  Contracts  (R.M.S.)  at  Imperial 

louse.  London,  S.W.,  particulars  of  their  stocks, 

lieir  contracts  on  the  9th  September,  and  their 

equirements  for  the  five  months  September,  1916 

|0  January,  1917.    Any  person  concerned  who  has 

liot  yet  received  a  form  on  which  to  make  the 

'•quired    return    should    applv    at    once    to    the 

'irector  of  Army  Contracts  (R.M.S.)  at  the  above 

ddress. 

Patents. 

loves;  Treatment    of  leathers  and    skins  used  in 

,  the  manufacture  of .     Soc.  Anon,  des  (Sants 

Alexandre,  Paris.  Eng.  Pat.  100,311,  Apr.  12, 
,  1910.  Under  Int.  Conv.,  Apr.  21,  1915.  (Apph 
]  Xo.  5881  of  1916.) 

I  ITER  tawing,  the  leather  is  floated  in  a  dressing 


bath  prepared  from  egg-yolk  and  salt,  together 
with  such  antiseptic  substances  as  the  methyl 
or  ethyl  esters  of  benzoic  and  salicylic  acids. 
Other  substances  such  as  essential  oils  are  also 
added  to  tlie  bath.  The  antisepti<s  thus  incor- 
porated in  the  leather  sterihse  pei.spiration  fixjni 
the  hands,  thus  lengthening  the  life  of  the  gloves 
and  protecting  the  hands  of  the  wearer. — F.  C  T. 

Tanning  of  hides  and  skins.  E.  W.  Jlerry,  Sheffield, 
Assignor  to  International  Pvrotiim  Co.,  Ltd., 
London.  U..S.  Pat.  1,191,527,  July  18,  1916. 
Date  of  appl.,  Jan.  12,  1910. 

A  TANNING  solution  consists  of  crystallised  alum, 
5  to  7  pai-ts,  and  anhydrous  sodivun  pyrophosphate, 
1  part,  theamount  of  alum  used  being  approximately 
10  °0!  S'Dd  the  quantity  of  water  in  the  bath 
20 — 40%  of  the  weight  of  hide  to  be  tanned. 
For  example  a  bath  may  consist  of  water  27, 
ahun  10,  sodium  pyi-ophosphate  1-66,  and  common 
.salt  (a  pore-opening  agent)  5  %  of  the  total  weight 
of  hide.-— E.  W.  L. 

Leather ;      Material    for    use    in    manufacture    of 

imitation .     W.  O.  Stoddard,  jun.,  Madison, 

N.J..  U.S.A.,  Assignor  to  The  Duratex  Co., 
Newark.  X.J.  U.S.  Pats,  (a)  1,1£0,806  and 
(B)  1.1S0.807,  Julv  11,  1916.  Dates  of  appl., 
Dec  29,  1914.  and  Feb.  IS,  1915. 

{.K)  The  mat-erial  consists  of  a  fabric  coated  with 
nitrated  cotton  and  an  oU.  e.g.,  rape  oU,  with  a 
superimposed  baked  coating  of  a  japanning 
composition,  (b)  A  fabric  is  coated  vrith  a  com- 
position containing  nitrocellulose  and  leather, 
with  or  without  an  oil,  after  which  a  coating  of 
a  japanning  composition  may  be  baked  on. — F.C.T. 

Gelatinising  substances  ;   Methods  for  finely  dividing 

.        Aktienges.     fiir    (TTiemische    Produkte 

vorm.  H.  Scheidemandel,  Berhn,  Assignees  of 
L.  Askenasv,  Karlsruhe,  Germanv.  Eng.  Pat. 
15,365,Xov.l,1915.  Under  Int.Conv.,Oct.30,1914. 

Hot  solutions  of  gelatin  or  gelatinising  substances 
are  introduced,  in  drops,  into  a  cooling  Uquid 
such  as  benzene  or  carbon  tetrachloride,  whereby 
a  perfect  separation  of  solidified  substance  into 
granules  is  eSectcd.  The  solution  may  be 
atomised  before  cooling,  or  driven  through  fUter- 
cloth  covering  a  centiifugal  rotor  rotating  in 
the  cooling  liquid.  Oils  or  fats  may  be  added 
to  the  cooUng  bath  or  to  the  solution  to  ensure 
better  separation  with  inferior  grades  of  gelatinising 
substance.  (.See  also  Eng.  Pat.  100.392  of  1916  ; 
this  J.,  1916,  855.)— F.  C.  T. 


-.    K.  TSvele, 


Glue  and  gelatin  ;   Manufacture  of  - 

Wladisiau.  Moravia.    Ger.  Pat.  293.047,  Feb.  19, 
1915.  Under  Int.  Conv.,  Feb.  19,  1914. 

Sinews,  ahun-tawed  leather  scraps  or  other 
leather  waste  are  treated  with  a  solution  of  sodium 
chloride,  washed,  and  worked  up  into  glue  in  the 
usual  way. — A.  S. 

Casein  ;     Manufacture    of    horn-like    ?)i«sses    from 

■ .   A.  Bartels,  Harburg,  Germanv.   Eng.  Pat. 

10,049,  July  9,  1915. 
An"  apparatus  is  described  whereby  slightly 
moistened  granular  casein,  either  natiuaUy  hard 
or  artificially  hardened,  is  first  strongly  compressed 
to  exppl  air^nd  subsequently  kneaded  by  forcing 
through  sieve-hke  obstaclts,  the  kneading  being 
aided  by  heat.  The  process  is  continuous. — F.  C.  T 

Tanning.  O.  Schmidt,  Assignor  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.  U.S.  Pat.  1,191,480,  July  18,  1916. 
Date  of  appl.,  Dec.  4,  1913. 

See  Fr.  Pat.  462.635  of  1913  ;    this  J.,  1914,  326. 
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Leaihfr  tubntanon  ;   Mei/tod  of  manufiieturing 

C.    H«>ess!or.    Ilanilnini.    Oeriuanv.       U.S.    Pat. 
1,192.400.  July  20.1910.  Uat«ofappl.,Aug.2S,iyi3. 

See  Eng.  Pat.  19,787  of  1913  ;   this  J.,  19U,  559. 


XVI.— SOILS;  FERTILISERS. 

Protccoij  ;     Further  obsirviiliuns  oit   the   relation   of 

to  soil  bacleriii.      T.    Goodev.      Rov.   Soc. 

Proc.    1916,    39,    B,    297—314.  "    (See    this  J., 
1915.  438.) 

The  imineiliate  o1)je.ct  of  the  invostitration  was  to 
trace  the  eft'eot  of  inoculating:  protozoa,  freed  as 
far  as  possible  from  bacteria,  into  jiart  ially  sterilised 
soil.  The  soil  selected  was  a  fllirous  loam  obtained 
from  stacked  turf,  and  the  partial  sterilisation  was 
effected  by  treating  it  with  2",,  of  toluene  andthen 
heating  for  2  houi-s  at  05°  C.  This  treatment 
removed  nearly  all  the  protozoa  contained  in  the 
6oil.  To  obt-ain  protozoa  free  from  bacteria,  a 
mixed  culture  obtained  fi-om  soU  was  made  in  a 
1  °„  hay  infusion,  and  then  by  means  of  a  220-volt 
current  passed  between  non-polarisable  electrodes, 
the  pi'otozoa  were  driven  into  a  medium  containing 
no  bacteria.  In  this  way  the  bacterial  number 
was  reduced  from  about  30  miUion  to  300.000 
per  c.c.  of  liquid.  Amoeba?  were  also  obtained 
free  from  bacteria  by  cultivating  a  single  cyst  on 
agar  to  which  Bacilhts  fluore^cens  non-liqttefacierts 
was  added,  and  after  the  organism  had  developed 
and  multiplied,  the  bacteria  were  destroyed  by 
adding  2  "„  hvdrochloric  acid.  leaving  the  protozoa 
uninjured.  Th3  number  of  protozoa  was  estimated 
by  making  cultures  in  1  %  hay  infusion  (best  for 
ciliated  protozoa),  and  on  agar  plates  (especially 
good  for  ama-ba;)  ;  bacterial  counts  were  made 
by  the  gelatin  plate  method.  When  large  numbers 
of  protozoa,  with  or  without  bacteria,  were 
inoculated  into  the  partially  sterilised  soil,  little 
or  no  multiplication  was  observed,  and  the  bacterial 
counts  failed  to  show  any  relation  between  the 
numbers  of  protozoa  and  of  bacteria.  The  residual 
protozoa  of  treated  soil,  also,  did  not  increase  in 
number  although  the  conditions  were  very  favour- 
able for  liacterial  development.  Hence  a  treated 
soil,  by  itself,  is  an  un.suitable  medium  for  the 
existence  of  active  trophic  protozoa.  Per  contra, 
definite  evidence  in  favour  of  the  RusseU-Hutchin- 
son  hypothesis  that  diminution  of  the  numlier  of 
bacteria  is  a  direct  effect  of  increase  in  the  number 
of  protozoa,  was  obtained  from  the  experiments 
in  whi<h  5  "^  of  untreated  soil  was  mixed  with  the 
partially  sterilised  soU.  The  fall  in  the  number  of 
bacteria  (after  a  short  initial  rise)  was  accom- 
panied by  an  increase  in  the  number  of  protozoa, 
and  an  amcsba  of  the  Umax  group  was  found  to 
be  especially  active  in  bringing  about  this  effect. 
The  oVjserved  increases  in  the  number  of  protozoa 
ranged  from  600  in  one  experiment,  and  from  150 
m  another,  to  30,000  per  gram  of  soU  in  each  case, 
and  it  is  suggested  that  for  a  given  soil  thenumber 
of  bacteria  does  not  begin  to  wane  until  the 
number  of  protozoa  has  rea<'hed  a  definite  figure. 
Two  other  kinds  of  amoebae,  flagellates,  and 
certain  large  ciliates  were  found  to  co-operate  in 
exterminating  the  bacterial  population. — E.  II.T. 

Phosphates  ;   Availahilily   of  mineral for  plant 

nutrition.    W.  L.  Uurlison.    J.  .(Vgric.  Res.,  1916, 
6,  485—514. 

Pot  experiments  extending  over  three  years  were 
made  with  cereals  and  legumes  grown  in  purified 
sand  with  a  constant  supply  of  nitrogen  and 
potassium,  and  manured  with  varj'ing  quantities 
of  difTerent  natural  phosphates  found  in  America. 
The  crops  obtained  were  weighed  and  analysed  for 
their  content  of  phosphate.     Even  in  the  ateence 


of  organic  matter,  the  plants  assimilate«l  the 
phosphate  reatUly  and  gcwxl  ci-ops  wei-e  obtjvincil. 
The  yields  tendwi  to  be  better,  the  larger  the 
quantity  of  phosphate  used.  The  amount  of 
phosphate  t^ikeii  up  was  not  the  same  with  eaili 
variety  of  mineral.  It  wa.s  thought  that  the 
presence  of  plant  foods,  namely,  the  nitrogen  ami 
potassium  solution  used,  and  the  addition  of 
water,  might  render  the  jihosphate  more  soluble, 
but  it  was  found  that  «hoii  the  minerals  were 
shaken  daily  with  (he  nutrient  .solution  for  three 
months,  very  little  more  phosphate  was  dissolved. 
The  influence  of  the  presence  of  organic  m.atterwa.-- 
investigated  by  ailding  dextrose  solution  and  an 
infusion  from  a  rich  soil  with  the  mineral.  Tin- 
fermenting  dextrose  proved  to  be  injurious,  even 
when  the  acidity  produced  was  neutralised  by 
calcium  carbonate.  When  iilant  residues  wen- 
used  as  the  organic  matter,  the  result  was  bene- 
flci.al.  The  plants  obtained  their  supply  of 
calcium  from  the  pho.'jphatcs,  as  addition  of 
<"alcium  carbonate  did  not  improve  the  results 
The  amount  of  i)hosphate  taken  up  increased  with 
the  degi-ee  of  fineness  of  the  mineral.  Xo  relation 
was  noticed  between  the  citric  acid  solubility  of 
the  mineral  and  the  availability  of  the  iihosphato 
for  the  plant. — J.  H.  J. 

Manganese;    Action  of on  plant  groieth.     (J. 

Masoni.     Staz.   Sperim.  Agrar.   Ital.,    1915,   48. 
822—838.    Bull.  Agric.  Intell..  1016.  7,  345— 34ii. 

According  to  IHighese,  the  uncertain  results  of  the 
action  of  manganese  as  a  fertiliser  are  probably 
connected   with   the   failure   of   the   observers  to 
recognise    the    existence    of    a    definite  optimum 
ratio    between   iron   and    manganese    in   the  soil. 
Experimenting  with  the  suliiliates  of  manganese, 
sodium,  and  iron,  in  quantities  containing  equiva- 
lent amounts  of  the  sulphate  radical,  it  was  found 
that     manganese     and     sodium     sulphates     gave 
equally  good  results,  that   the  former  was  more 
injurious    than    beneficial,    and    that    any    gooil 
effects  following  its  use  were  a  consequence  of  the 
action   of   the   acid   radical   and  of  the  substanie 
qua  soluble  salt.  Pot  experiments  were  carried  out 
in    1912    with    maize,    followed    by    buck   wheat, 
and    in    the    two    succeeding    yeais    with    maize 
The  following  weights  (in  mgrms.  per  kilo,  of  soil 
were  used  :  manganese  5 — 50,  sodium  4'16 — 100.'> 
SOi-radical    8-72 — 104-39,    ( hlorine    (as  chloride 
12-97— 64-85.     and      COa-radical     27-45— 137-2:) 
The  conclusion  reached  was  that  manganese  com 
pounds  exert  a  favourable  influence  on  plant  life 
whether  used  in  small  or  large  quantities,  but  thai 
this  effect  is  not  due  to  the  specific  action  of  the, 
manganese,    since    the    corresponding   sodium   oi 
calcium  compounds  are  equally,  and  in  some  case; 
more    beneficial.     The    var>ing    effect    of    man 
ganese  salts  can  sometimes  be  attributed  to  thei 
action  as  .salts,  particularly  if  easily  soluble,  and  t<l 
the  nature  of  the  acid  radical.- — E.  H.  T.  ' 

I 

Nutrient    solution;     A    three-salt for    plants] 

J.  W.  Shrive.  Amer.  .1.  Botanv,  1915.  2,  157- 
100.  Bull.  Agric.  Intell.,  1910,  7,  349—350. 
The  solution  contains  monopotassiiiin  phosphate 
calcium  nitrate,  and  magnesium  sulphate,  am 
does  not  readily  become  turbid.  The  mixed  salt 
were  tested  in  solutions  of  constant  molcculn 
concentration,  but  with  varying  proportion 
of  the  ingredients,  on  wheat  an<l  buckwheai 
The  results  were  verv  satisfa<torv  and  superi". 
to  those  obtained  with  the  four-salt  nutrieiii 
.solutions  of  Knop  and  of  Tottinghain.  F<; 
wheat  the  most  favourable  composition  wa** 
potassium  phosphate  00180  m..  calcium  nitral 
0-00.52  m.,  magnesium  sulphate  00150  nj 
(m=grm. -molecules  per  litre);  anil  for  buckwheali 
00144  m.,  00052  m.,  002ii0  m.,  respectively.     ' 

— E.  H.  T. 
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New  and  sensilivr  indicator  for  acidimeiry  and 
alkiiUmttrji,  and  for  Jctcrminatio)i  of  hydroijcn 
ion  concentrations  heticien  limits  of  a  and  S  on  the 
Sorensen  scale.  BogertandScatchai-J.  See  XXIII. 

Patents. 

Fertiliser ;     Preparing    concentrated .     W.    H. 

Ross  and  A.  K.  Merz.  Washington.  D.C.  U.S.  Pat. 
1. nil, 615.  July  IS.  1910.  Date  of  appl.,  Apr.  11, 
1916.      (Dedicated  to  tlie  public.) 

A  FERTILISER,  having  the  composition  xKH._,POi 
+  yXH4H.,l'04.  is  formed  by  treating  one  equiva- 
lent of  phospliate  roik  with  ten  equivalents  of 
phosphoric  acid,  thus  forming  three  equivalents 
of  ■'  cal(  ium  mono-phosphate  "  with  an  excess  of 
six  equivalents  of  phosphoric  acid.  Ignited 
ahinite,  potassium  sulphate  or  carbonate  is  added 
in  amount  sutlicient  to  precipitate  the  calcium  as 
sulphate  or  carbonate,  which  Ls  then  filtered  oH, 
and  gaseous  ammonia  is  added  till  the  filtrate  is 
neutral  to  cochineal.  As  an  alternative  less 
phosphoric  acid  may  lie  used  at  first,  and  the 
excess  of  acid  added  just  prior  to  passing  the 
ammonia.  The  liquid  is  concentrated,  until  on 
cooUng  the  mass  becomes  soUd. — B.  X. 

Phosphates  ;     Treating  ■ 


C.  G.  IMemminger, 
Lakeland.  Fla.,  Assisrnor  to  Coronet  Phosphate 
Co.,  New  York.  T.S.  Pat.  1,192.545,  July  25, 
1916.     Date  of  appl.,   Dec.  4,   1915. 

R.\w  pho.sphate  material,  contfl.iuing  free  silica,  is 
heated  under  oxidising  conditions,  .so  as  to  decom- 
pose the  contained  calcium  carlionate  and  cause 
the  resulting  lime  to  combine  with  the  sOica. 

— P.  SOD.V. 

Fertiliser     containing     [^calninm]     cyanamide     and 

calcium     phosphate  ;      Manufacture     of    a . 

M.  Zollenkopf,  Konigsberg.     Ger.  Pat.  293,258, 
May  5,   1915. 

Calcii'm:  carbide  is  dissolved  in  molten  basic  slag, 
the  ma.ss  is  cooled  to  a  suitable  temperature,  and 
subjected  to  the  action  of  nitrogen  under  pressure 
in  a  closed  liall-uaill.  so  that  the  reaction-mixture 
is  continuously  agitated  and  progressively  dis- 
integiated. — A^  S. 

Manufacture  of  ammoninm  phosphate.     Ger.  Pat. 
292,530.     See  VII. 


XVU.— SUGARS;  STARCHES;  GUMS. 

Sugars ;      Some     nnmerical     relations     among     the 

rotatory   potvers    of   the    compound .     C.    S. 

Hudson.     J.     Amer.     Chem.     Soc.,     1916,     38, 
1566 — 1575. 

The  molecular  rotatory  power  of  sugars  of  the 
sucrose  group,  i.e.,  those  which  invertase  decom- 
poses into  Isevulose  and  an  aldose,  may  be  regarded 
as  the  algebraic  sum  of  three  factors.  One  factor 
represents  the  rotation  due  to  the  aldose  chain 
apart  fi^om  its  terminal  (lactonic)  asv-mmetric 
carbon  atom,  and  is  equal  to  the  mean  of  the 
molecidar  rotatory  powers  of  the  a-  and  /J-forms 
of  the  free  aldose.  The  other  factors  represent 
respectively  the  rotation  due  to  this  lactonic 
K»rbon  atom,  and  that  due  to  the  Isevulose  residue, 
;  and  both  of  these  are  invariable  for  sugare  of  this 
i  group.  From  these  considerations  the  author 
concludes  that  for  sugars  hydrolysable  by  invertase 
(sucrose,  raflinose,  gentianose,  and  stachyose),  the 
molecular  rotatory  power  (specific  rotatory  power 
X  molecular  wei^t)  of  the  aldose  hydrolytic 
product  is  less  than  that  of  its  parent  sugar"  liv 
I  2340  for  its  n-form  and  19.300  for  its  ^-forui. 
The  data  available  at  present  confirm  this  con- 
-clusion,  and  the  author  applies  the  principle  of 


the  additive  character  of  optical  rotatory  power 
ho  other  groups  of  polyoses. — J.  11.  L. 

Deterioration  of  swiar  used  for  making  lemonade. 
Haddon.     See  XI  Xa. 

Patents. 
Sugar  juice  ;  Process  and  apparatus  for  the  evapora- 
tion of .     L.  Xaudet,  Chelles,  France.      U.S. 

Pat.  1,190.317,  Jidv  11,  1910.  Date  of  appl., 
Jime  28,  1915. 

In  a  midtiple-etlect  apparatus  the  inflow  of  juice 
to  each  unit  is  made  to  accelerate  the  flow  of  juice 
already  in  the  unit  over  the  heating  surface.  Each 
evaporator  has  coml)inod  with  it  an  external 
supplementary  tul^ular  heater,  through  which  juice 
from  the  evaporator  can  circulate,  jjassing  through 
a  pipe  fi-om  the  bottom  of  the  evaporator  to  the 
bottom  of  the  supplementary  vessel  and  leturuing 
from  the  top  of  the  latter  through  a  second  pipe. 
This  circulation  is  promoted  by  the  injector  action 
of  the  juice  entering  tlie  unit  (fi'om  the  preceding 
one),  the  supply  conduit  being  connected  to  the 
bottom  of  the  supplementary  heater. — J.  H.  L. 

Starches  ;     Apparatus   for   making    modified . 

A.  W.  n.  Lenders.  Cedar  Kapids,  Iowa.  U.S. 
Pat.  1,191,324,  July  18,  1916.  Date  of  appl., 
Sept.   17,   1915. 

The  apparatus  comprises  means  for  mixing  starch 
with  an  H,cid,  and  delivering  the  mixture  into  a 
hollow  element  having  a  wall  perforated  with 
narixsw  shts  through  which  the  material  is  forced 
by  the  rapid  rotation  of  beaters  inside  the  hoUow 
element. — J.  H.  L. 

Starch    from    amylaceous    tnalerials ;     Process   for 

obtaining .     K.   Peche.   ^'ienua.     Ger.   Pat. 

292.864;  Jan.  8.  1914.  Under  Int.  Conv.,  Jan.  5. 
1914.     Addition  to  Ger.  Pat.  292,482. 

The  material  is  subjected  to  the  action  of  bacteria 
such  as  those  described  in  the  chief  patent  (see 
piige  938),  which  are  capable  of  decomposing 
cellulose  ^vithout  attacking  the  starch. — ^A.  S. 

Process   for    converting    cellidose    into   fermentahle 
carbohydrates.     Gter.  Pat.  292,482.     See  XVIII. 
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Amylase  of  Aspergillus  oryzce.  H.  C.  Sherman  and 
A.  P.  Tanberg.  J.  A^mer.  Chem.  Soc,  1910, 
38,  1638—1645. 

The  amylase  of  Aspergillus  oryza;  exerts  its 
maximum  activity,  both  amyloclastic  and  sacchar- 
ogenic,  in  a  very  slightly  acid  medium.  ""  Sacchar- 
ogenic  power "  is  measured  by  the  amount  of 
maltose  formed  at  40°  C.  by  the  action  of  the 
enzyme  on  an  excess  of  starch  for  30  minutes.  Acid 
phosphates  accelerate  and  alkaline  phosphates 
retard  the  action.  Addition  of  neutral  electro- 
lyties,  such  as  sodium  and  potassium  chlorides,  to 
commercial  taka-diastase,  has  no  measurable 
effect  on  the  saccharogenic  power,  but  increases 
the  amyloclastic  action.  Preparations  thirty  times 
as  active  as  taka-diastase  were  made  from  the 
latter  by  extracting  with  water,  precipitating  with 
ammonium  sulphate,  dialysing,  and  precipitating 
fractionally  with  alcohol.  Such  preparations  are 
not  so  active  as  purified  pancreatic  amylase  (see 
this  J.,  1911,  973)  ;  they  have  higher  amyloclastic 
but  lower  saccharogenic  power  than  the  most 
active  preparations  of  malt  amylase  yet  described. 
The  high  ratio  of  amyloclastic  to  saccharogenic 
power,  which  is  characteristic  of  commercial  taka- 
diastase,   is  shown  in  at   least   equal  degree  by 
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purified  prvparations.  The  pxirest  specimens 
obtained  V>y  tlu'  authoiv  sjavo  protein  reattions  and 
contained  about  ll"o  ot  nitit>gou  and  2"o  t>f  »sh. 

—J.  n.  L. 

Citric  acid  hy  fcnmntatioii.    J.  A.  Martin.    Amer. 
J.  rharm..   11)10,  88,  337 — 355. 

The  author  studied  the  prodvutioii  of  citric  acid 
in  sujiar  sohitions  by  a  mould  pixibably  identical 
with  the  Citromyces  ioUriisiunits  of  Wehmei- 
(see  this  J..  1910,  37),  this  having  been  found  to 
produce  nuioh  larger  quantities  than  other  moxilds 
inve.<tigated.  A  10 ''o  ilextrose  solution  containing 
nutrient  salts  was  inoculated  with  spores  of 
the  mould  and  maintained  at  20^  V.  in  presence  of 
air.  Growth  was  noticeable  aft-er  4  days,  and 
the  liquid  later  became  covered  with  a  thin, 
velvety,  green  layer.  The  production  of  citric 
acid  commenced  after  about  5  days,  and  reached 
its  maximum  in  24  days,  when  it  amounted  to 
20  °o  of  the  sugar  originally  present.  The  citric 
acid  remained  in  (he  uppermost  layers  of  liquid, 
and  for  this  reason  as  well  as  to  ensure  free  access 
of  air  the  experiments  were  conducted  in  .shallow 
vessels.  By  adding  calcium  carbonate  from  time 
to  time,  to  neutralise  the  acid,  and  cxt<?ndiug  the 
duration  of  the  experiments  to  GO  days,  it  was 
found  possible  to  increase  the  yield  to  43  °o  of  the 
weight  of  sugar  employed.  The  production  of 
citric  acid  by  this  means  requij-es  a  neutral  or 
sUghtly  a»id  medium  containing  suitable  salts 
and  not  more  than  10  °o  of  sugar.  As  the  process 
is  one  of  oxidation,  free  access  of  air  is  necessary. 
The  temperature  should  be  carefully  regulated, 
but  light  has  no  influence.  The  author  suggests 
that  the  process  might  be  used  industrially  after 
further  study.  The  cultures  would,  however,  be 
very  Uable  to  invasion  by  other  moukls,  most  of 
which  grow  more  rapidly  than  the  one  employed 
in  these  experiments. — J.  H.  L. 

TCine  containing  free  sulphi(ric  acid.  W.  I.  Bara- 
giola  and  O.  Schupph.  Z.  anal.  Chcm.,  1916, 
55,  309—377. 

An  Alsatian  white  jvine  (1889  vintage)  examined 
l)y  the  authors  contained  about  0'1%  of  free 
sulphuric  acid. — W.  P.  S. 

Alcohol  ;   Determination  of  very  small  qttantities  of 

icater  in by  means  of  the  critical  solution 

temperature.    V.  Rodt.     Mitt.  K.  Materialpriif., 
1915,  33,  426 — 133. 

The  method  devised  by  Crismer  (this  J.,  1904,  451  ; 
1907,  32)  has  been  re-investigated  and  proved  to 
be  capable  of  giving  extremely  accurate  results. 
A  suitable  petroleum  oil  giving  sharp  indications 
without  artificial  cooUng  may  be  prepared  by 
mixing  transformer  oil  with  commercial  parafifin 
oil.  For  standardising  the  oU,  perfectly  anhydrous 
aliohol  must  be  prepared.  About  2  litres  of  99% 
alcohol  Ls  placed  in  a  large  flask  with  300  grms. 
of  quicklime  and  the  flask  is  suspended  in  a  water- 
bath  which  can  be  quickly  removed.  The  alcohol 
is  gently  boiled  for  some  days  under  a  reflux 
condenser  protected  by  a  phosphorus  pentoxide 
guard-tube.  The  condenser  is  then  reversed 
and  arranged  to  deliver  the  distillate  into  a  wi<le, 
corked  burette,  also  guarded  with  moisture- 
absorption  tubes.  Successive  portions  of  alcohol 
are  distilled  over  into  the  burette  and  tested  with 
the  petroleum  until  a  constant  minimum  value  Ls 
attained.  For  the  test,  all  the  apparatus  must 
be  dried  in  an  oven  at  150'  C.  and  every  precaution 
taken  against  access  of  atmospheric  moisture. 
An  Krlenmeyer  flask  of  about  50  c.c.  capacity-, 
fitted  with  rubber  stopper,  is  accurately  tared, 
a  few  drops  of  water  are  introduced  rapidly  from 
a  pipette  and  the  weight  noted,  then  1.5 — 25  c.c. 
of  alcohol  is  drawn  from  the  distillation  burette  and 


the  flask  is  weighed  again,  so  that  the  gravimetric- 
composition  of  the  aqueous  alcohol  is  accurateh^ 
known.  The  rublier  stopper  i.s  replaced  by  another, 
also  drieil  in  the  oven,  having  two  holes,  through 
one  of  which  passes  a  standardised  thermometer, 
reading  to  0-2'  C,  and  through  the  other  a  short 
glass  i-od.  The  glass  rod  is  withdrawn,  the  point  of 
a  burette  being  inserted  tlirough  the  hole,  and  a, 
measured  volume  of  petroleum  is  run  in.  calculated 
from  its  sp.gr.  to  amount  to  4S  52  by  weight 
of  the  alcohol  employed  ;  the  measurement 
should  be  accurate  to  0-1  c.c.  The  rod  Ls  replaced, 
the  contents  of  the  lla,sk  are  warmed  with  gentle 
rotation  until  the  liquid  is  perfectly  clear,  and 
rotation  is  continued  while  cooling  until  a  sudden 
sharp  clouding  of  the  solution  apiieais.  The 
critical  teniijerature  may  bo  noted  with  an  accuracy 
of  0-2  t'.,  corresponding  to  001"o  of  water  in  the 
alcohol.  A  stiindardisatiou  curve  is  plotted  for  a 
given  petroleum  oil  which  may  be  used  subse- 
quently for  rapid  and  simple  estimations  of  water 
in  strong  spirits  ;  the  rise  of  critical  temperature  is 
almost  a  straight  line  function  of  the  percentage 
of  water  within  the  limits  of  0— 2-5%.— J.  F.  B. 

Effect  of  iecdinri  on  the  composition  of  milk  a)ul 
butler.  Dried  yeast  and  decorticated  enltonsecd 
meal.     Craufield   and   Taylor.     See   XI Xa. 

Patents. 

Diaslaiic    product ;    Process    in    making .     J. 

Takamine.    New    York.     U.S.    Pat.    1.192.584, 
July  25,   1916.     Date  of  appl.,  July  1.  1912. 

The  fungus  Koji,  which  contains  diastase,  is  growa  , 
on  a  medium  free  from  alkalinity  and  moistened 
with  s<ilutions  of  sodium  cliloride  and  an  antiseptic. 
Preparations  rich  in  diastase  and  ha\ing  an 
abnormal  resistance  to  antisejjtics  are  thus 
obtained. — J.  H.  J. 

Cellulose;  Process  for  converting — ■ — ijilo  ferment- 
able carbohi/drates.  K.  Peche,  ^■ienna.  Ger. 
Pat.  292.482,  Xov.  23,  1913.  Under  Int.  Conv.. 
Nov.  20,   1913. 

f^ELLULCsic  material  is  soibjected  to  tlie  action  of 
bacteria  capable  of  decomposing  cellulose,  and  the 
resulting  mucilage  is  converted  into  fermentable 
carbohydi-ates  by  the  action  of  steam  under 
pressure,  alkalis,  acids,  or  enzjTues  such  as  cytase. 
Suitable  bacteria  can  be  isolated  from  putrefying 
radishes  ;  or  M icrococcus  cyiophagus  or  M.  melartO- 
cyclus  may  be  used. — A  S. 

Bread-improver    and    process    of    making    same,  i 
•    U.S.  Pat.  1,190,827.     5ee  XIX.\. 


XIXa.— FOODS. 

Milk  and  butler  ;  Effect  of  feeding  on  the  composition 

of .     Dried  yeast  and  decorticated  cottonseed 

meal.  II.  T.  t'ranfield  and  .M.  G.  D.  Taylor. 
Analyst,  1916,  41,  240—245. 
Dkied  yeast  was  found  to  be  an  excellent  food  for 
dairy  cows  as  regards  the  quality  of  the  milk  and 
butter.  There  was  no  appreciable  difference 
between  the  butters  obtaine<l  from  cows  fed  on 
dried  yeast  and  cottonseed  meal  rations,  rcapec- 
tively.  the  only  variation  in  the  composition  of  the 
butter  fat  being  noticed  in  the  case  of  the  Polensk"? 
values,  wliere  the  dried  yeast  feeding  gave  the 
higher  figures.  Tlie  <lried  yeast  ration  slightly 
increa.sed  tlie  yield  of  milk  and  the  fat  content  of 
the  milk,  tlie  average  percentage  of  fat  being  3'77 
for  the  dry  yeast  feeding  and  3-72  for  the  cotton- 
seed meal  ration.     (.See  also  this  J.,   1915,  1108.) 

— W.  P.  S. 
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Milk  ;  Acid  it;/  of  fcnnriitccJ  - 


A.  Chouttinc-ne. 
J.  Pharm.  Chun  , 


rhaiinzovti/.eski  J..  1916,  110. 
I'Jlli,  14,  109—112. 

TiiK  iicklity  of  fennented  milk  being  duo  to  the 
presence  of  laetic  acid,  dissolved  carbon  dioxide, 
acid  ])hosphates,  casein  compomids.  and  product  .s 
i-esultint;  from  hydix)Iysis  of  the  proteins,  the 
acidity  vahic  varies  accordintr  to  tlie  conditions 
umh'r  which  it  is  determined.  Titration  with 
potassium  liydroxidc  solution,  using  phenol- 
phthalein  as  indicator,  jields  the  lowest  bnt  most 
conconlant  le-sults,  jirovided  that  the  titrations  are 
always  made  under  the  same  conditions,  t'alcium 
liydmxide  and  barium  liydroxide  solutions  jneld 
liijjher  figures,  but  witli  these  the  former  sometimes 
■vields  lower,  sometimes  liigher,  results  than  does 
the  latter.— W.  P.  S. 


Pais ;  Pink  colour  on  the  surface  of  - 


A.  W. 


Knapp.     Chem.  News,  1916,  114,  73. 

Margakixe  tats  when  exposed  to  the  air  of  the 
laboratory  frequently  become  pink.  Tliis  is  due 
to  the  presence  of  an  azo  dyestufi,  pixibably 
dimethylaminoazobenzene,  or  "  Butter  ITellow,"  j 
which  is  very  sensitive  to  acid  and  alkaline 
vapom-s.  To  "detect  such  azo  dyestuffs  in  butter 
or  mandarine,  the  filtered  fat  is  allowed  to  solidify 
in  a  small  lieaker,  which  is  then  placed  in  a 
crystalhsing  disli  at  the  bottom  of  which  is  filter 
paper  saturated  with  strong  hydrochloric  acid. 
The  dish  is  covered  and  left  for  two  hours,  and  if 
an  azo  dyestuff  be  present  a  pink  coloration 
gradually  diffusing  from  the  surface  of  the  fat 
will  then  be  seen.  The  rate  of  the  diffusion  of  the 
acid  vapoius  may  be  measured  by  the  gro«-th  of 
the  red  layer.  In  the  case  of  a  butter  fat  con- 
taining 0  01"o  of  t;he  azo  dyestufi',  the  pink  layer 
had  penetrated  ^b  in.  in  one  day,  ^  in.  in  2  days, 
and  2  in.  in  49  days. — C.  A.  INI. 

Casein  ;  Influence  of  alkali  and  alkaline-carlh  salts 

upon    the    rate    of    solution    of by    sodium 

hydro-ride.     T.    B.    Robertson   and    K.    ^livake. 
J.  Biol.  Chem.,  1916,  25,  351—361. 

The  relation  between  the  time  and  the  amount 
of  casein  dissolving  in  sodium  hydroxide  solutions 
is  expressed  tj  the  equation  «  =  A^<"',  where  x  is 
the  nimiber  of  grams  of  casein  dissolved,  t  is  the 
time,  and  K  and  w  are  constants  depending  on 
the  conc3ntration  of  the  alkalme  solution  and  the 
total  mass  of  casein  present  in  the  mixture.  This 
relation  holds  good  even  in  presence  of  alkali  or 
alkaline-earth  chlorides,  though  the  rate  of  solution 
is  decreased  to  an  extent  depending  on  the  con- 
centration of  the  salt  employed.  The  alkaline- 
earth  chlorides  in  A^/200-concentration  retard  the 
rate  of  solution  to  approximately  the  same  extent 
as  100  times  tliis  concentration  of  an  alkali 
chloride.  Whilst  the  value  of  K  decreases,  that  of 
»i  increases  with  increasing  concentration  of  the 
salts.  The  product  Km,  designated  the  coePficient 
of  penetration,  decreases  with  increasing  con- 
centrations of  XaCl,  KCl,  CaCU,  SrCl,,  or  BaCl, 
between  the  limits  of  concentration  employed,  the 
acceleration  of  the  decrease  being  positive  in  the 
first  two  cases,  and  the  negative  in  the  latter. 
Lithium  chloride  increases  the  value  of  Km. 
but  with  a  negative  acceleration,  so  that, 
^vith  concentrations  higher  than  -Y/3,  a  decrease 
is  observed. — G.  F.  M. 

Cacao  products  ;  Determination  of  fat  in .     W. 

J      Lange.     Arb.   Kaiserl.   Gesund.,    1915,   50,   149. 
Chem.-Zeit.,  1916,  40,  Rep-,  246. 

When  the  Soxhlet  apparatus  is  used,  complete 
extraction  of  fat  from  cocoa  powder,  etc., 
requires  up  to  25  hours,  and  notable  quantities  of 
alkaloids  and  other  substances  are  also  dissolved. 


By  the  following  method  extraction  can  be 
effected  in  i — J  hour.  A  wide-necked  flask  of 
2."0  c.c.  capacity  is  used,  fitted  with  a  rubber 
stojiper  «liich  carries  a  tube  leading  to  a  water- 
pump  and  a  filter-tube.  3-5- — I  cm.  diam.  and 
S  cm.  long.  \  Witt's  tUter-plate.  with  openings 
of  ? — 1  mm.  diam.,  is  fitted  inside  the  filter-tube 
and  carries  a  layer  of  aslicstos  3 — i  cm.  thick. 
A^'at.er  is  drawn  through  the  layer  of  asbestos  with 
the  aid  of  the  pump  until  particles  of  asljestos 
no  longer  pass  thi-ough.  and  5 — 10  grms.  of  tocoa 
powder  or  of  grated  chocolate  is  then  introduced, 
levelled  with  a  glass  rod,  and  covered  with  10 — 15 
c.c.  of  ether,  the  tube  being  then  closed  by  a 
watch-glass.  WTien  the  ether  begins  to  drain 
through,  suction  is  applied  cautiously.  The 
operation  is  repeated,  using  7 — 10  c.c.  of  ether  each 
time,  until  a  quantity  of  about  100  c.c.  has  been 
used.  The  flask  is  then  replaced  by  a  fresh  one, 
and  the  extraction  continued  untU  a  lurther  £0  c.c. 
of  ether  has  been  used.  The  residue  obtained  by 
evaporating  the  ether  extract  is  dried  in  a  steam- 
oven  until  of  constant  weight.  The  amount  of  fat 
found  in  nine  samples  of  cocoa  ranged  from  50-9% 
(Venezuela,  Caracas)  to  57-3%  (Kamerun). — A.  S, 

Benzoic   acid   [in  foods]  ;     Modification   of  the  sO' 

called  Mohler's  reuction  for .     J.   Grossfeld, 

Z.  Untei-s.  X,?,hr.  Gennssm.,  1915,  30,  271. 
Chem.-Zeit.,  1916,  40,  Rep.,  266.  (See  this  J., 
1S90,  770.) 
The  benzoic  r.,cid  Ls  extrr.,cted  as  usual  with  ether 
or  other  solvent,  the  solution  evaptirated,  the 
residue  he.ated  with  01  grm.  of  potassium  nitrate 
and  1  c.c.  of  concentrated  sulphxu-ic  pjcid  for 
20  mins.  on  a.  boUing  wfi,ter  bath,  then  cooled, 
treated  \\-ith  2  c.c.  of  water.  ag£,in  cooled,  treated 
with  excess  of  ammonia,  P-nd  mixed  with  2  c.c. 
of  a  solution  of  2  grms.  of  hydroxylamine  hydro- 
chloride in  100  c.c.  of  wa,ter.  The  red  color.-ition 
produced  if  lienzoic  B.cid  is  present  develops 
more  quickly  if  the  tube  is  immersed  in  hot  wp^ter 
and  then  cooled.  Cinnamic  acid  P.nd  benzene 
give  siinilE.r  colorations,  but  benzoic  acid  can  be 
distinguished  from  salicyUc  acid  by  the  test. — A.S, 

Sugar  used  for  making  lemonade  ;   Deterioration  of 

.    E.  Haddon.    Bull.  Soc.  Chim.  de  Maurice, 

1916,  7,  12—13.  Int.  Sugar  J.,  1916,  18,  383. 
IxsTA>'CE.s  of  deterioration  of  lemonade  due  to 
fermentation,  in  ^Mauritius,  were  traced  to  the 
presence  of  the  organism  Bac.  levaniformans 
(Greig  Smith  P.nd  Steel,  tliis  J.,  1002,  1381)  in 
the  sugar  used.  The  organism  was  isolated  by 
adding  I  grm.  of  the  sugar  to  25  c.c.  of  a  solution 
containing  5  grms.  of  potassiiun  chloride,  2  grms. 
of  sodium  phosphate,  and  2  grms.  of  ammonium 
nitrate  per  litre,  hea,ting  in  a  boiling  water-bath 
for  20  mins.,  and  then  keeping  in  a  dark  room 
for  3  davs  at  27° — 30°  C,  p.fter  which  a  sub-culture 
in  a  tub'e  of  gelatin  was  made.  It  is  reconmiended 
that  the  svrup  used  for  making  lemonade  be 
sterilised  in"  an  autoclave  at  120°  C,  and  that  all 
containing  vessels  also  be  sterilised. — -A,  S. 

\on-protein     nitrogenous    constituents     of    feeding 
stuffs.    H.  S.  Grindlev  and  H.  C.  Eckstein.     J. 
^\juer.  Chem.  Soc.  1916,  38,  1425—1431.     (See 
also  Hart  and  Bentley,  thas  J.,  1915,  1161.) 
A  COLD-WATEB   extract  of  the  feeding  stuff  was 
trePted  with  colloidal  ferric  hydroxide  to  precipitate 
the  proteins,  and  after  filtering,  the  different  forms 
of  nitrogen  compounds  in  the  filtrate  were  deter- 
mined ;    the  acid-amide  nitrtjgen  was  determined 
as  ammonia  after  hydrol>-sis  with  20%hydi-ochloric 
acid,  and  the  amino-acid  nitrogen  by  ^  an  Slyke  s 
nitrous  acid   method    (this   J.,    1911,    771,    1135). 
The  results  obtained  are  shown  in  the  foUowmg 
table  :— 
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yUrogeiious    constiliunts    of    prolfiii-frec    sohition 

t'jrpressfd   as  percentages   of  total   nitroijen   of 

feedituj-stuff. 


•3        1  s         _-0 
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Alfalfa  hiiy 
Timothy  hay 
BKkkI  meal 
CorD  (mnize) 
Clover  hay 


;   % 

% 

% 

% 

17-55 

111 

1-44 

5-04 

15-43 

1-47 

2-08 

4-8S 

1-87 

n-17 

0-05 

0-o7 

5-65 

0-08 

0-30 

2-17 

14-22 

1-98 

1-78 

4-37 

I 


S-35 
2-64 
0-48 

1-oa 

1-23 


% 
3-13 

1-17 
0-50 
0-54 
0-24 


3-48 
2-64 
0-10 
O-iW 
4-56 


Tlie  result.s  show  that  the  gi-eator  part  of  the 
nitrosren  of  the  sohible  iion-pi-otein  nitrogenous 
constituents  of  teedlnir  stuffs  exists  iu  forms  that 
result  from  the  decomposition  of  pi-oteins  by 
hydrolysis,  .ind  hence  oply  a.  small  jxirt.  if  any, 
of  these  non-piMtein  constituents  can  interfere 
with  the  application  of  the  Van  81yke  method  to 
Uie  estimation  of  the  free  and  combined  amino- 
acids  and  amides  of  feeding  stuft's  {see  this  J., 
1915,  S4S  ;    1916,  65).— A.  S. 

I)enaturi)}g  of  eggs  [for  tanneries].   Rogers.   See  XV. 

Patents. 

Bread-improver  and  process  of  making  the  same. 
R.  W.  Wahl.  Chicii^o.  111.  T.S.  Pat.  1.190.827, 
July  11,  1916.    Date  of  appl..  Jan.  21,  1916. 

A  CONCENTRATED  yeast-food  for  use  in  making 
bread,  and  containing  salts  of  lactic  acid  and 
lactic  bacteria,  is  prepared  by  growing  lactic 
bacteria  in  a  mash,  neutralising  the  lactic  ac-id 
by  means  of  a  liase  as  it  is  produced,  separating 
tlie  lit(uid  from  the  exhausted  solid  material,  and 
concentrating. — J.  H.  li. 

Beverage  extracts  [coffee  suhstiiides]  :    Maniifncliire 

of .      J.   L.    Kellogg.   Battle   Creek,  Mich., 

U.S.A.    Eng.  P.at.  17,255,  Dec.  8,  1915. 

Extracts  containing  the  soluble  constituents  of 
roasted  and  ground  algaroba  (carob)  bean  and 
those  of  rcasted  and  gi-ound  amylaceous  materials 
such  as  wheat  or  .soya  beans,  are  concentrated 
and  caramelised. — J.  H.  L. 


Beverage ;       Xon-alroholic       concentrated  ■ 


and 


process  for  its  manufacture.  H.  Jjaessig.  Berlin. 
U.S.  Pat.  1.191,440,  July  18,  1916.  Date  of 
appl.,  Aug.  6,  1914. 

^IlLK  serum  containing  lactic  acid  is  mixed  with 
matei-ial  containing  cane  sugar  under  such  con- 
ditions tliat  the  sugar  is  inverted.  The  proportion 
of  laitic  acid  to  sugar  is  about  4  :  100.  The  product 
is  stable  on  exposure  to  air,  and  ou  addition  of 
water  {orms  a  non-alcoholic  beverage. — J.  H.  J. 


Cream  ;    Process  of  -making  artificial  - 


H.  C. 


Beckman  and  G.  E.  Dyck.  Assignors  to  Xational 
Synthetic  Products  Co..  Chicago.  111.  U.S.  Pat. 
1,'190,369,  July  ll,1916.Date  of  appI.,Sept.  19,1912. 

A  MiXTt'RE  of  an  oliiaginous  liase  with  a  milk  base, 
to  whidi  casein  may  Ik;  added,  is  pa>,teuri.sed 
and  emulsified.  A  liinding  agent  such  as  starch 
may  be  added,  or  the  product  may  lie  subjected 
to  the  action  of  oxygen  or  ozone. — J.  H.  L. 

Fodder  ;  Process  for  making  ■ 


.  R.  R.  Renshaw. 
.iVmes,  Iowa.  U.S.  Pat.  1.190,953,  July  11,  1916. 
Date  of  appl.,  Sept.  2,  1914. 

C'Kl.JXmHlc  materials  rich  in  pento.sans  are  heated 
under  pressure  with  an  inorganic  acid,  so  as  to 
hydrolyse  the  pento.sans  without  materially 
alTecting   the   cellulose.     The   pentoses   thus   pro- 


duced may  be  removed,  or  after  the  acid  has  been 
neutraUsed  the  resulting  mass  may  be  dried. 

—J.  U.  L. 

Ensilage  ;    Totrers  or  buildings  for  the  fermentation 

and  storage  of .  or  for  the  storage  of  grain. 

V,'.   Thompson.   Wexford,    Ireland.      Eng.   I'at. 
11.041,  July  30,  1915. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Water  ;    Influence  of  ahjte  in  sand  fillers  used  in  the 

purification  of .     F.  Dienert  and  L.  Gizohue. 

Comptes  rend.,  1910.  163,  127 — 130. 

The  reduction  of  the  alk.i Unity  of  a  water,  during 
its  passage  through  an  open  sand  filter,  owing  to 
the  action  of  tlie  algiB  (see  Gizolme,  this  J.,  1915. 
lOtiS),  is  a  diriH't  measure  of  the  purifying  power 
of  the  filter.  For  in.stance.  when  the  alkalinity 
has  been  reduced  Ijy  about  4  mgrms.  of  calciuui 
carl>onate  per  Utre,  B.  coli  disappear  from  the  water 
and  the  total  number  of  organisms  present  is 
reduced  by  about  85%.— W.  P.  S. 

Oscillaria  prolifiea  ;  Chemical  composition  of . 

B.  B.  l\irner.     J.  .cVmcr.  Chem.  Soc,  1916,   38, 
1402—1417. 

Oscillaria  prolifiea  {Ci/anophycece),  a  blue-grass  [ 
alga  causing  much  trouble  with  water  supplies, 
when  air-dried  contains  9-7  "q  of  moisture,  6-4% 
of  ash.  and  40-25  "„  of  protein,  the  remainder 
consisting  cliiefly  of  carbohydrates.  The  alga 
does  not  contain  saponin  in  appreciable  quantities 
but  contains  a  glucoside  or  polysaccharide  havinir 
physical  properties  similar  to  those  of  saponin, 
together  with  a  pectin-like  carbohydrate  hydii>- 
lysed  very  slowly  by  boiling  5"o  sulphuric  acid 
and  yielding  fii-st  a  non-reduciug  dextrorotaturv 
substance  which  on  further  hydrolysis  gives  a 
reducing  sugar.  The  alga  contains  a  chlorophyll- 
like substance  and  a  blue  substance,  algocyan. 
i  soluble  in  water  and  in  glycerol  with  an  intense 
[  red  fluorescence,  but  no  crystalline  substauo' 
I  except  a  small  amount  of  the  magnesium  salt  nf 
t  an  organic  acid.  A  new  form  of  extraction 
apparatus  suitable  for  continuous  extraction  of 
large  quantities  of  material  with  volatile  solvents, 
and  a  modification  of  the  Kjeldahl  method  of 
nitrogen  determination  enaljhng  analyses  to  be 
made  on  as  little  material  as  5  to  10  mgrms.,  an- 
described. — T.  C. 

Ultra-violet  radiation  ;   Mode    of    action    of in 

producing  sterilization.     W.  E.  Burge.     J.  Prank- 
hn  Inst.,  1910,  182,  204—205. 

Fluid  (uiltures  of  Uquefying  bacilli  were  exposed  to' 
the  action  of  ultra-violet  rays  until  aU  the  bacilli 
.were  killed.  The  dead  bacilli  wt-re  washed  witli 
salt  solution,  and  ground  with  sand  and  diluli 
alcohol,  10  c.c.  of  the  extract  v.as  added  to  a  tul" 
of  gelatin  medium,  and  10  c.c.  of  a  living  cultun 
was  added  to  another  tul>e  of  gelatin.  Six  8pecie>: 
of  bacilli  were  examined  in  this  waj ,  and  in  ea<|li 
case  practically  as  much  Uquefaction  of  the  gelatii 
was  produced  by  the  extratit  of  the  dead  Wa«nlli  'i- 
by  the  living  culture.  This  indicates  that  th' 
sterilising  action  of  ultra-violet  rays  is  not  due  t< 
the  desti-uction  of  intracellular  enzymes. — J.  H.  J 

Disinfecting   power   of  disinfeclanla  in  relation  /| 
their    concentration.     J.    P.    Gregersen.     Zentvi 
Bakt.,   1915,  I.,  77,  108.         Chem.-Zeit.,   191ii 
40,  Rep.,  259. 
Using  the  garnet  method  of  Kriinig  and  Paul,  tli'i 
time  required  to  kill  a  given  kind  of  bacterium  wn 
determined,  and  the  reciprocal  of  the  value  th" 
obtained  was  taken  as  a  measure  of  the  disinfectuu, 
power  of  the  antiseptic  in  question,  under  tlii 
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given  conditions  of  comontration,  tenipeiaturo, 
and  kind  of  bacterium.  Hy  this  metliod  the  dis- 
infecting power  of  hy(li't)clilorio  acid,  iuerc\u'ic 
clJoride.  iodine  in  potassiiun  iodide,  and  foriualde- 
liydo,  in  aciueous  sohitions.  was  found  to  be  directly 
pixjportional  to  tlie  concentration,  wlidst  that  of 
plienol,  tliyniol,  and  diloral  h\drate  \xas  pro- 
portional to  the  fourth  power  of  the  concentration. 

—A.  S. 

Solubilitij     of    calcium     and      magnesium      soaps. 
Falirion.     See  Xlt. 

Chemical  ccnnposHion  ofOscillaria  prolifica.   Tiirner. 
-See  XX. 


Patents. 


Water:  Purification  of - 


F.  and  F.  P.  Candv, 


London.     Eng.  Pat.  10,705,  July  23,  1915. 

The  water  is  chlorinated  in  the  usual  manner  and 
after  standing  for  a  half  hour,  is  passed  through  a 
layer,  about  18  Lns.  deep,  of  washed  Mguite,  brolcen 
into  granules  -h — i  in.  size.  A  suitJable  rate  of 
flow  is  aI>outi  150  galls,  per  sq.  ft.  per  hi'.,  but  the 
rate  may  be  adjusted  according  to  tlie  depth  of  the 
lignite,  and  vice  versa.  The  lignite  is  supported 
on  a  layer  of  sand,  over  a  layer  of  graded  gravel  or 
pebbles,  i-esting  on  a  perforated  floor.  The  lignite 
becomes  inefficient  after  about  a  year's  use,  but 
may  be  revivified  by  soaking  in  commercial  hydro- 
chloric acid  for  12 — 2i  hours. — J.  H.  J. 

FiUer."  ;     Feed    icater  ■ 


H.  B.  Watson  and 
T.  B.  Billetop,  Newcastle-on-Tvne.  Eng.  Pat. 
10,940,  July  28,   1915. 

In  fUteis  in  which  filter  cartridges  are  used  within 
an  outer  casing,  the  filtering  area  of  the  cartridges 
is  increased  without  increasing  the  over-all  dimen- 
sions by  corrugating  thena  longitudinally.  The 
frames  are  also  strengthened  by  inserting  into  them 
a  strip  of  metal  bent  into  a  zig-zag  form.  The 
outej  cylindrical  casing  is  divided  into  compart- 
ments by  partitions  parallel  to  the  axiii. — W.  H.  C. 

Feed     icater:      Treatment     of for     preventing 

corrosion  and  incrustation  in  steam  generators 
and  the  like.  H.  Laraque,  Sheffield.  Eng.  Pat. 
100,830,  May  9,  1916.     (Appl.  Xo.  6013  of  1916. ) 

A  COMPOSITION  of  tannin,  aluminium  sulphate,  and 
barytes,  in  proportions  corresponding  to  the 
amount  of  impurities  present,  is  added  to  the 
water.— W.  H.  C. 


Water:      Purification     of - 


H. 


Kriegshekn' 
Assignor  to  The  Permutit  Co.,  New  York.  U.S. 
Pat.^  1,192.075,  July  25,  1916.  Date  of  appl., 
May  16,   1916. 

The  water,  with  or  without  the  addition  of  a  salt  of 
aluminiiun,  is  treated  with  a  small  proportion  of 
sodium  siUcate  and  passed  through  a  granular  bed 
of  a  silicate  ^vith  an  exchangeable  base. — J.  H.  J. 

Sterilization  of  liquids  by  ultra-violet  rays;  Ap- 
I        paratusfor .     INf.  von  Recklinghausen,  Paris, 

Assignor  to  The  R.TJ.V.  Co.,  New  York.  U.S. 
I        Pat."  1.190.609,  Jnlv  11.   1916.     Date  of  appl.. 

Jan.   15,   1914. 

The  apparatus  consists  of  a  ijoncrete  tank  through 
which  the  Uquid  to  l>e  sterilised  flows.  A  quartz 
container  projects  into  the  tank  through  an  opening 

i  in  the  side,  and  is  connected  on  tlie  outside  with  a 
box    containing    an    ultra-violet    ray    lamp    and 

I  accessories.     The    lamp     slides    into     the  quartz 

j  container. — J.  H.  J. 

,  Sewage  sludge  and   like  nuxterials ;     Treatment  of 

\      .    E.  A.  Paterson,  Thorold,  Ontario,  Canada. 

!       Eng.  Pat.  10,670,  July  22,  1915. 

The  sludge  is  fed  under  pressure  through  a  flat 
nozzle  on  to  a  travelling  perforated  belt,   which 


passes  tlirough  a  drying  chamber  heated  by  g.as 
l>urners  or  other  moans.  The  upper  part  of  the 
drying  chamlier  is  divided  into  sections  by  ballle- 
plates  extending  from  the  roof  to  just  above  the 
sludge  layer  on  the  belt.  In  front  of  each  balfle- 
plate  is  an  outlet,  with  a  damper,  leading  to  the 
main  outlet  Hue  through  which  the  steam  and  gases 
given  olT  from  the  sKidge  are  drawn  by  a  fan.  The 
roof  of  each  section  of  the  drying  chamber  is  lower 
than  that  of  the  preceding  one,  in  order  that  more 
heat  nifty  be  reflected  on  to  the  sludge  as  it  gets 
drier. — J.  IT.  J. 

Garbage,  sludge,  and  other  like  substances;  Ap- 
paratus for  dis}>osilion  of .      R.    W.   Amos, 

Hackensiick,  N.J..  Assignor  to  National  Pui-ifi- 
cation  Co.  U.S.  Pat.  1.188.382,  Juno  27,  1910. 
Date  of  appl.,  Feb.  15,  1912. 

The  garbage  is  heated  in  a  retort  and  the  vapours 
given  off  are  led  by  a  pipe  to  a  condensing  chamber 
forming  the  lower  compartment  of  a  separating  box 
fi'om  which  the  condensed  alcoholic  liquid  produced 
may  be  drawn  oK.  The  box  is  divided  by  a  per- 
forated plate  into  the  condensing  chamber  and  a 
fdter  chamber  filled  with  a  filtering  medium  for 
the  lighter  ammoniacal  vapoui's  ;  the  pipe  leading 
away  the  vajxiur  from  the  filter  chamber  passes 
through  and  serves  to  heat  a  combined  evaporating 
and  crystallising  apparatus. — J.  H.  J. 

Destructor-iurnace.  J.  Primrose,  Assignor  to  The 
Destructor  Co.,  New  York.  U.S.  Pat.  1,190,458, 
July  11,  1916.     Date  of  appl.,  Sept.  4,  1914. 

The  furnace  has  a  trough  grate,  with  its  side 
plates  suspended  along  their  upper  edges  from  the 
walls  of  the  furnace,  and  with  a  flat  bottom 
supported  on  the  side  plates.  The  front  of  the 
grate  is  secured  to  the  fi-ont  wall  of  the  furnace, 
and  the  back  has  a  sliding  support  on  the  back 
wall.  The  grate  has  a  central  ridge  on  which  an 
ahgle  iron  slides,  for  removing  the  clinker.  Air  is 
supplied  above  the  grate  through  perforations  in 
the  top  of  the  ridge. — J.  H.  J. 

Schwoizerisches 


Disinfection ;    Process    of  — 

Seinini  u.  Impfinstitut,  Bern,  Switzerland .  Eng. 
Pat.  9637,  July  1,  1915.  Under  Int.  Conv., 
July  13,  1914. 

A  MisTCRE  of  300  grms.  each  of  dehydrated  copper 
sulphate,  finely  powdered  potassium  chlorate,  and 
pulverised  iron  Ls  placed  in  a  tub  and  covered  with 
a  Utrc  of  water  and  a  litre  of  formalin.  The  heat 
of  hydration  of  the  copper  sulphate  is  sufficient 
to  decompose  the  potassium  chlorate,  and  the 
additional  heat  thus  produced  vaporises  the 
formalin.  The  iron  combines  ^^ith  the  liberated 
oxygen,  ilanganese  dioxide  may  be  added  if 
desired. — J.  H.  J. 

.     H. 


Formaldehyde  gas  ;  Method  of  generating  — 

Anhaltzer,  Pittsburgh,  Pa.     U.S.  Pat.  1,191.647. 
Jidy  18,  1916.     Date  of  appl.,  June  12,  1914. 
A  JUXTHRE   of   equal   parts  of  paraformaldehyde 
and  potassium  or  sodium  persulphate  is  treated 
with  a  solution  of  sodium  peroxide. — J.  H.  J. 

Insecticides    [;     Waterproof   ].     International 

Color   and    Chemical    Co.,    Assignees   of    A.    S. 

Ramage,     Detroit,    ilich.,     U.S.A.     Eng.    Pat. 

100.302,   Mar.    13,    1916.      (Appl.   No.   3734   of 

1910.)     Under  Int.  Conv.,  Apr.  16,  1915. 

A  SPKAYTxa  composition  for  foliage  which  when 

dry    is    practically    waterproof    is    obtained,    for 

example,  by  adding  10  "o  by  weight  (calculated  to 

di-y   arsenate)    of    a    soluble    (tallow)    soap    to    a 

suspension   of   lead   arsenate   in   water   and   then 

adding  lead  acetate  or  nitrate  solution  so  as  to 

obta.ui   a   precipitate   of   an   insoluble   lead    soap 

distributed  over  the  arsenate.     S^ich  a  spraying 

composition     possesses     excellent    adhering    and 
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weathering  qualities,  has  no  corrosive  efifect  upon 
the  foliage,  and  requires  only  about  one-half  the 
usual  nUTulier  of  spniyings  to  ensiii-o  pivtcction. 
.Spraying  ooniivisitions  containing  I'aris  given  may 
be  prejiantl  similarly,  precipitating  in  this  case  a 
copper  soHp.  the  i>nHUi<ts  bein-j;  stivnglv  water- 
n^pellent.— F.  W.  A.  ^  . 

Clariii/ing  iraste  icalfrs  ;   Apfjiiriiliis  for .      R. 

8*-hilling.     .Schoneberg.     tiermanv.     U.S.     Pat. 

l,!t'2.50'J,J>ay25.iai().Dateofappl.,  Mar.o,1912. 
See  Eng.  Pat.  2741  of  1912  ;  this  J.,  1912,  699. 


XX.-^ ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Poison  oak  ;  The  poisonous  principle  of .    J.  B. 

McXah-.     J.     Amer.     Chem.     Soc,     1916,     38, 
1417—1421. 

Poisox  oak  {Rluis  diversiloba)  and  poison  ivy 
{Rhus  toxicodendron)  Aider  very  sliglitly  bot-iinically 
and  the  poisonous  constituents  are  very  similar 
in  pharmacological  action,  solubility,  and  other 
properties.  On  extracting  chips  of  the  limbs  of 
the  former  plant  with  gasohne  and  svibsequently 
removing  the  solvent,  a  black,  poisonous  residue 
was  obtained  which  after  hydrolysis  with  dilute 
sulphuric  acid  did  not  yield  fisotin,  gallic  acid,  or 
rhanmose,  the  substances  obt.-vmed  bv  ISvme  (this 
J.,  190tj,  951)  by  the  hydrolysis  of  the  black 
poisonous  residue  obtained  by  the  ether  extraction 
of  the  leaves  and  flowers  of  Rhus  toxicodendron. 
Doubt  is  therefore  thrown  on  the  conclusion 
attributed  to  SjTne  that  the  poison  of  Rhus 
toxicodendron  is  a  glucoside  of  fisetin,  gallic  acid, 
and  rhanmose. — T.  C. 

Poison  ivy  ;  The  poisonous  principle  of  — ■ — .  S.  F. 
Acree.  J.  Amer.  Chem.  Soc,  1916,  38,  1421 — 
1425.     (See  also  preceding  abstract.) 

JlcX-vrn's  reasoning  that  the  limbs  of  Rhus 
diversiloba  (poison  oak)  might  be  expected  to 
contain  the  same  toxic  constituent  as  the  leaves 
of  Rhus  toxicodendron  (poLson  ivy)  is  contrary  to 
well-established  evidence  that  the  chemical  con- 
stituents of  different  species  may  vary  widely 
whilst  the  botanical  differences  may  be  only  slight, 
and  that  the  constituents  of  the  leaves  ot  a  given 
species  are  generally  not  identical  with  tliose 
found  in  the  limbs  of  the  same  plant.  The 
poisonous  tar  obtained  by  Sj-me  from.  Rhus 
toxicodendron  was  most  probably  a  mixture  of 
toxic  and  non-toxic  constituents,  and  Syme  tools 
into  account  the  fact  that  the  gaUic  acid,  fisetin, 
and  rhanmose  which  he  obtained  from  the  hydro- 
lysis of  the  poisonous  tar  might  be  derived  from 
some  constituent  of  the  tar  other  than  the  toxic 
constituent  itself. — T.  C. 

Euthamia  Caroliniarui  ;  Volatile  oil  of .    G.  A. 

Russell.  J.  ^^mer.Chem.Soc., 1910,38,1398— 1402. 

I)IS'nLL.\TlON  of  83  kilos  of  Euthamia  Caroliniana 
<L.)  Greene,  gathered  in  Florida,  just  previous  to 
flowering,  yielded  576  grms.  of  a  pale  yellow 
oil  having  a  pleasant  aromatic  odour.  After 
storing  for  15  months  the  oil  pos.sessod  the  following 
constants:  sp.gr.  =0-8587  at  23"  C,  np  =  1-4805, 
aD= — 10°48'  at  23'"' C. ;  it  coasisted  mainly  of 
dipentene  with  a  trace  of  pinene  and  possibly  a 
small  amount  of  limonene,  together  with  about 
10%  of  an  unidentified  Ijevo-rotatory  compound 
or  compounds  of  liigh  density.  The  oil  contained 
5-35  "o  of  free  and  1-66%  of  combined  alcohols,  a 
small  amoiint  of  aldehydes,  but  no  free  acids  or 
phenols.  It  is  readily  soluble  in  0  vols,  and  in 
excess  of  90%  alcohol  and  in  9  vols,  of  70% 
alcohol  with  slight  cloudines.s. — T.  C. 


d-Pinenc  hydrochloride  and  hydrobrontide.  d-Cam- 
phene.  D.  K.  Tsakalotos  aiul  B.  Papaconstanti- 
nou.  J.  I'harm.  Ohiin.,  1016,  14,  (•"— 103. 
rf-PlXENE  hydrochloride,  prepared  from  (f-pincno 
separated  from  Circcian  oil  of  turpentine  (see  this 
J..  191, ■..237),  had  [aJ|i--3:M9  ,  m.pt.  127-^0., 
b.pt.  207  t".  at  750  mm.,  and  a  mole -iilar  weight 
of  172  (theory.  172-5).  The  dextro-rotatorv 
power  of  the  .substance  is  thus  established,  although 
other  observers  have  statetl  that  it  is  inactive. 
The  hydrobromido  had  [a ]*o' ^ -f- 3 1 -3 1  .  m.pt. 
80°  C,  and  a  molecular  weiirht  of  214-4  (theory, 
217);  it  decomposed  when  \)oiIed.  (/-('ampheiio 
Wiis  prepared  by  treating  (/-pinene  hydrochloride 
\vith  potassium  phenoxide,  distilling  the  product, 
and  (ollecting  the  portion  passing  over  between 
145  and  170  t'.  ThLs  portion  was  washed  with 
sodium  hvdroxide  solution,  and  rc-distille.l.  It  had 
[a]i'= -^84-05%  m.pt.  42-7°  C,  b.pt.  157-0°  C. 
(745  mm.),  and  a  molecular  weight  of  137-5 
(theory,     1361).— W.  P.  S. 

Salvarsan     and     neo-sah-arsan  ;      Excretion     and 

secretion  of .      J.   Webster.   Analvst.    1916, 

41,  231—237. 

S.\LV.M!.^AN'  and  neo-salvarsan  are  excreted  fau-ly 
rapidly  at  first,  but  the  amount  per  dion  falls, 
after  the  second  day.  until  at  the  end  of  a  week 
the  quantity  excreted  is  comparativel.v  small. 
-•Vrsenic  may,  however,  be  found  in  the  urino 
at  the  end  of  three  weeks  or  even  longer  after 
the  dose  has  been  given.  In  ca.ses  following 
death  after  the  injection  of  these  substances, 
relatively  large  amounts  of  arsenic  are  f()un<l  in  the 
liver,  kidneys,  and  spleen,  and  small  amounts 
in  the  muscles  and  blood.  Arsenic  is  entirely,  or 
almost  entirely,  absent  from  the  brain  and  nervous 
system.  Beneficial  results  have  been  obtained 
from  the  ingestion  by  a  s>-philitic  child  of  milk 
from  the  mother  who  had  undergone  treatment 
by  salvarsan.  In  several  cases  the  milk  was 
examined  and  found  to  be  free,  or  practically 
free,  from  arsenic  :  this  fact  points  strongly  to 
the  presence  of  antibodies  in  the  milk  serum  and 
not  to  the  actual  presence  of  salvai-san.  The 
method  of  analysis  used  consisted  in  oxidising  the 
organic  matter  with  nitric  and  sulphuric  acids, 
then  reducing  with  potassium  metabisulphite,  and 
determining  the  arsenic  in  the  "  electrolj'tic 
Marsh  "  apparatus,  using  platinum  electrodes. 

— W.  P.  S. 


Vitamines  ;   Chemical  nature  oj  the- 


I.    Anti- 


neurilic  properties  of  the  hydroxypi/ridines.    R.  R. 
Williams.    J.  Biol.  Chem.,  1916,  25,  437—445. 

As  indications  are  forthcoming  that  the  natural 
"  vitamines  "  are  p>-Tidine  derivatives,  the  curative  i 
action  of  a  number  of  synthetic  substances  of  this  i 
type  was  tested  on  polyneuritic  pigeons.  Only  in 
the  case  of  a-hydroxV-  and  2.4.6-  and  2.3.4- 
trihydroxypyridines  was  any  evidence  of  curative 
power  obtained.  The  erratic  nature  of  the  results 
obtained  with  these  three  substances  suggests 
that  their  physiological  action  may  be  influenced 
by  keto-enol  tautomerism, ,  and  attempts  were 
made  to  study  the  individual  action  of  the  dynamic 
isomers.  a-Hydroxypyridine  was  obtained  in 
needles  and  as  granular  crystals,  hut  neither  form 
as  tested  by  K.  Meyer's"  bromine  method  was 
enoUc.  A  .solution  in  sodium  hydroxide,  how- 
ever, rapidly  absorbed  bromine  in  exce.ss  ot  that 
required  bv  the  soda,  and  was  probably  50 — 80% 
enol.  Owing  to  the  difficulty  of  definitely  Isolating 
the  Isomeridcs  or  determining  the  proportions 
present  in  a  mixture,  theliiological  re.sufts  were  not 
conclusive,  but  the  granular  crystidliiie  form  was 
certainly  inactive,  and  aqueous  solutions  of  the 
needle  variety  after  some  days  lose  their  curative  i 
action.  Caustic  soda  solutions  were  al.«o  active,  i 
but  whether  this  is  due  to  the  enol  form  is  un- 
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certain,  since  the  keto  form  was  also  present  in 
such  solutions. — G.  F.  M. 


Cuanidinc  suljihate  ;    Preparation  oj  - 


■     P-  A. 

Levene  and  J.  K.  Senior.    J.  Biol,  t'heni.,  1916, 

25,  (323—024. 
OuAKlDiXE  .sulphate  may  I)e  prepared  by  the 
hydroly.'.;is  of  dic-yanodianiide  (100  frrms.)  with 
7.^''„  sulphuric  acid  (200  c.c).  ^\iter  the  spon- 
taneous evolution  of  gas  has  subsided,  the  mixture 
is  heate<l  for  .5  mins.  and  allowed  to  cool.  When 
the  product  begins  to  solidify,  1500  c.c.  of  95% 
alcohol  is  addeii  and  the  crystals  of  ammonium 
sulphate  fdtered  off.  The  filtrate,  after  concen- 
tration to  300  c.c.,  is  neutralised  with  barium 
carbonate,  and  the  liquid,  after  filtration  of  the 
bariuni  salts,  and  exact  neutralisation  with  sul- 
phuric aiiil,  is  further  concentrated  to  a  thick  oil, 
which  on  pouring  into  1000  c.c.  of  alcohol  slowly 
solidifies  to  a  crystalline  mass  of  nearly  pure 
guanidine  sulphate  (about  125  grms.). — -G.  F.  M. 

Vicinr   and   divictne.      P.    A.    Levene   and   J.    K. 
Senior.     J.  Biol.  Chem.,  191G,  25,  007—622. 

The  position  of  the  two  amino-groups  in 
divicine  was  ascertained  by  its  oxidation,  on  the 
one  hand,  to  guanidine,  thereby  demonstrating 
the  presence  of  a  2-amino  group,  and  by  com- 
parison of  its  transformation  proilucts  with  those 
of  the  2.5-  and  of  the  4.5-cliamino  liases.  Its 
constitution  is  definitely  estalilished  as  2'5- 
diamino-4.6-diox>-pyrimidine.  Vicine  is  shown  to 
be  a  monomolecular  nucleoside,  containing  one 
d-glucose  and  one  pyrimidine  residue  in  the  mole- 
cule, but  the  point  of  attachment  is  stUl  undeter- 
mined.— G.  F.  M. 

Cholesferol :     Comparison    of   the   resttUs    obtained 
hy  the  colorimetric  and  gravimetric  determinations 

oi .     J.  H.  Mueller.     J.  Biol.  Chem.,  1916, 

25,  549—560. 

When  applied  to  solutions  of  pure  cholesterol, 
Autem'ieth  and  Funk's  colorimetric  method 
(Munch.  Med.  W^och.,  1913,60, 12-t3)and  the  digit- 
onin  method  of  Windaus  (Z.  physiol.  Chem.,  1910, 
65,  110)  give  accurate  results.  The  discrepancies 
which  have  been  recorded  between  determinations 
of  cholesterol  in  blood  by  these  two  methods  are 
traced  on  the  one  hand  to  incomplete  extraction 
of  the  dried  blood,  and  recourse  must  be  had  to  hot 
alcohol  or  alcohol  and  ether,  as  ether  extraction 
alone,  even  when  prolonged,  is  incomplete.  On 
the  other  hand  colorimetric  analyses  of  blood  give 
high  results,  as  they  represent  cholesterol  plus 
some  closely-related  substance  or  substances  of 
the  nature  of  oxidation  products.  For  this 
reason  the  digitonin  method  is  to  be  regarded  as 
giving  more  nearly  correct  results.— G.  F.  M. 


Acetone;     Determination    of- 


■  in    presence    of 


ethyl  alcohol.     J.  Kakshit.     Analyst,   1916,   41, 
215—216. 

I    A  PORTION  of  the  sample,  containing  about  0-05 

frm.  of  acetone,  is  placed  in  a  750  c.c.  flask, 
00  c.c.  of  freshly-prepared  lime-water  is  added, 
t  the  flask  is  closed  loosely  with  a  rubber  stopper, 
I  and  its  contents  heated  to  35°  C.  ;  5  c.c.  of  N /o 
I  iodine  solution  is  then  added,  drop  by  drop,  and 
I  after  shaking  for  5  mins.,  a  second  5  c.c.  is  added, 
!  and  so  on  until  40  c.c.  in  all  has  been  introduced. 
'    After    10    mins.,    starch    solution    is    added,    the 

mixture  cooled,  acidified  with  15  c.c.  of  JV  ,1 
1  sulphuric  acid,  and  the  excess  of  iodine  titrated 
i    with   N  ,10    thiosulphate   solution.     The    number 

of  c.c.  of  .V/5  iodine  solution  used  is  multiplied 

by  000193  to  obtain  the  quantity  of  acetone  in  the 
t  portion  of  the  sample  taken.  If,  during  the 
;  addition  of  the  iodine,  the  colour  pereLsts  after 
,   thorough   agitation,    more    lime-water   should    be 

added.  About  OS  c.c.  of  .V/5  iodine  is  absorbed  by 


1  c.c.  of  ethvl  alcohol.  When  the  sample  con- 
tains onlv  abovit  1  part  of  acetone  antl  100  parts  of 
ethyl  alcohol,  the  results  are  not  very  trustworthy, 
but  in  samples  containing  1  part  of  acetone  and  U 
parts  of  ethyl  alcohol  the  results  are  accurate 
and  concordant. — W.  1'.  S. 

Methyl  alcohol ;  Decomposition  of ——by  means  of 
heated  copper.  C.  Mannich  and  W.  Gedmann. 
Her.,  1916,  49,  585. 
On  passing  methvl  alcohol  over  heated  copper, 
formaldehvde  andhvdrogen  are  produc^ed  (Sabatier 
and  Senderens,  this  J.,  1903,  577).  The  ywld  of 
hvdrogen  is  greater  than  would  correspond  to  the 
amount  of  foraialdehyde,  due  partly  to  the  decom- 
position of  the  latter  into  carbon  monoxide  and 
hydrogen  and  partly  to  its  condensation  to 
give  methyl  f onnate. — F.  W.  A. 

Formaldehyde;  Contamination  of—-~by  ^OPP^';- 
H.  Kunz-Krause.  Apoth.-Zeit.,  1916,  31,  6b. 
Chem.-Zeit.,  1916,  40,  Bep.,  266. 
When  a  copper  spiral  is  used  in  the  preparation  of 
formaldehvde,  contamination  with  copper  readily 
occurs,  owing  to  formation  of  volatUe  copper 
formate  from  formic  acid  produced  by  oxidation 
of  the  aldehyde.  Copper,  if  present,  may  be 
removed  bv  means  of  pieces  of  bright  iron,  the 
aldehvde  being  first  shaken  \vith  calcium  carbonate 
and  filtered  U.  it  has  an  acid  reaction,  ihe 
presence  of  copper  in  formaldehyde  may  De 
detected  bv  adding  a  tew  drops  of  pyridine,  when 
a  greenish-blue  coloration  is  produced. — A.  b. 

Citric  acid  by  fermentation.    Martin.    See  XVIII. 
Patents. 

Therapeutically  active  sidislances  from  Corpus 
Luteum;  Method  of  manufacttirmg  '"'o  — — • 
O.  Imrav,  London.  Fi'om  Soc.  of  Chem.  Mustry, 
Basle,Switzerland.Eng.Pat.l0.87(,Jidy  2/,  191.o. 

By  successive  extraction  with  various  solvents  of 
the  Corpora  hitea  taken  from  freshly  killed  anmials, 
an  alcohoUc  solution  of  two  therapeutically  active 
substances  is  obtained  which  can  be  fairly  easily 
separated  and  purified  by  reason  of  their  different 
solubilities  in  water  and  ether.  One  substance  is 
a  lecithin-albumin,  easily  soluble  in  watar  or 
40%  alcohol  and  insoluble  in  ether.  It  is  used  as 
0-1%  aqueous  solution  and  has  the  property  of 
inducing  menstr-uation.  The  other  substance 
belongs  to  the  lipoid  class,  has  a  deep  red  brown 
colour,  and  is  easUy  soluble  m  ether  and 
diificultlv  soluble  in  alcohol.  It  is  used  in  solution 
in  olive  "oil  and  has  the  property  of  suppressing 
menstruation.  The  former,  water-soluble,  sub- 
stance can  also  be  obtained  in  a  smiilar  manner 
from  voung  Corpora  lutea.  Both  substances  can 
be  adininistered  by  subcutaneous  injection  anil 
the  former  in  tablet  form  also.  Analyses  and 
suggested  empirical  formulas  are  given  for  botli 
substances. — B.  V.  S. 

Hog-cholera    antito.rin  ;     Process    of  fiUering  — — 

with  the  aid  0/  chemicals.     Processjor  producing 

a  sterile  hog-cholera  antito.rin.    J.  Reichel,  1  hila- 

delphia,  and  H.  Werner,  Glen  Olden,  Assignor^ 

to  H.   K.  Mulford  Co.,  Philade  phia.    Pa.     U.S. 

Pats    (^)  1,192,559  and  (b)  1,192,560.  July  2... 

I910:    Date's  of  appL,  (a)  Dec.  15,  1915,  and  (b) 

Mar.  10,  1916. 

(A)  HOG-CHOLEKA  antitoxin  (1  Htre)  is  treated  with 

sodium   citrate   (75   grms.)   and   calcium _ chlorde 

(■>5  grms.).     The  precipitate  formed  carries  do«n 

he  Insoluble   inert    mlpurities   of    the   antitoxm^ 

and   thus  assists   filtration.      (B)   The   hog-cholera 

antitoxin  is  freed  from  all  sohd  P^^'^'^lf^ J^.^!},  ^Jl'^ 

accompanying  o.-ganisms  in  a  -^"it?'^l^,j-^"lrilugal 

machine,    and    the    clear    liquor    is    filtered    fift,t 
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through  a  layer  of  moist  infusorial  earth  anil  then 
through  a  Berkefeld  candle. — B.  V.  S. 

Calrium     acftyUalicilhtle  ;      Manufacture     of - 


J.  A.  Wiiifinc.  Berlin.  Kng.  Pat.  100.343, 
Jan.  IS,  191«.'  (.\ppl.  Xo.  827  of  19115.)  Under 
Int.  Conv..  Apr.  20.  1915. 
EQnT.\LEN'T  proportions  of  acetylsalicylic  acid 
and  calcium  hydroxide  ar?  mixed  intimately 
in  the  drv  state,  the  mixture  is  moist<>neil  with  i\ 
small  anioimt  of  an  aliphatic  alcohol,  cst?r.  or 
ketone,  and  the  mass  is  triturated  until  completely 
soJuble  in  water ;  the  solvent  is  removed,  and 
the  calcium  acetyls;ilicylate  dried,  disintefjrated, 
and  extracted  with  small  amounts  of  ether  until 
neutral.  Commercial  methylethylJ;etone.  ethyl 
alcohol,  and  ethyl  acetate  have  been  found  to  be 
suitable  solvents. — F.  W.  A. 


Organic  synthesis  :   Process  for: 


[Preparation 


of  tartaric  acid.]  L.  H.  Baekoland.  Yonkers, 
X.Y..  and  .\.  11.  Peter,  New  York.  I'.S.  Pat 
1.190.S4.'.,Julyll.I91C!.Dateof  appl..JulylO,1912. 

A  CHLORIDK  solution  is  electrolysed  so  as  to 
produce  chlorine  and  an  amalgam,  and  the  chlorine 
is  mixed  %\-ith  steam  and  led  over  carliou  at  about 
300'  C.  to  produce  liydrochloric  acid  and  carlion 
monoxide  and  dioxide.  The  hydrochloric  acid 
and  the  amalgam  are  used  in  later  stages  of  the 
process.  The  mixture  of  carbon  monoxide  and 
dioxide  may  be  passed  over  carbon  heated  to 
redness  to  reduce  the  dioxide  to  monoxide,  and 
the  latter  then  converte<l  into  formate  Viy  passing 
it  over  alkah  hvdroxide  at  ISO  —220  C.  ;  or 
formate  mav  be  produced  by  saturating  water 
with  the  carbon  dioxide  and  reducing  the  latter 
l)V  means  of  an  amalgam  in  presence  of  acid.  The 
formate  is  heated  to  3t)0°— 440°  C.  under  pres.sure 
to  convert  it  into  oxalate,  the  oxalate  is  reduced  to 
glyoxalate  by  amalgam  in  presence  of  acid,  and 
the  glvoxalate  is  reduced  electrolyticaUy  in 
alkaUne  solution  in  the  cathode  chamber  of  a 
cell  containing  a  soluble  chloride  in  the  anode 
(hamber,  whereby  racemic  and  mesotartrates 
are  formed  and  precipitated.  After  separating 
the  tartrates,  the  residual  chloride  solution  may 
le  evaporated,  yielding  stt-am  for  use  in  the 
process.  The  process  thus  fonns  a  cycle  of 
i-eactions  by  which  carlion  is  caused  to  combine 
with  the  oxygen  and  hydrogen  of  decomposed 
water,  with  formation  of  tartaric  acid  as  final 
product. — A.  S. 
Chlorinating;     Process    and    apparatus    for- 


B.    T.    Brooks.    H.    Essex,    and    D.    F.    Smith, 

,\ssignors  to  Gulf  Refining  Co.,  Pittsburgh.  Pa. 

r..S.    Pat.    1.191.916,   July   18,    1916.     Date  of 

appk,  Dec.  8,  1915. 
(tasouxe  fractions  or  other  organic  liquids  are 
<hlorinated  by  placing  them  in  an  opaque  con- 
tainer, the  upper  end  of  which  is  illuminated  by 
a  source  of  actinic  light,  and  pa.ssing  cldorine  into 
the  lower  end  of  the  container,  the  li<|uid  being 
moved  progressively  from  the  bottom  of  the 
container  into  the  illuminated  region  by  a  stirrer. 

— F.  W.  A. 

i-Hydrori/piperidine  ;    Preparation  of  X-  and  C- 

homologues    of .       B.    Emmert,    Wiirzburg. 

Ger.  Pat.  292,871,  Mar.  T>,  \9\h.  Addition  to 
Ger.  Pat.  292,4.j6  (this  J.,  1916,  868). 
By  reducing  the  X-  or  C'-homologues  of  4-hydroxy- 
pyridine  (7-pyridone)  as  described  in  the  chief 
t>atent.  the  corresponding  homolopies  of  4- 
hydroxypiperidinc  are  produced. — A.  S. 

Phenylpropicilic  acid  compounds  containing  arsenic. 
E.  PHficher,  BerUn,  A.ssignor  to  .Syntlietic 
Pat«jt«  Co.,  Xew  York.  U.S.  Pat.  1,191,580, 
July  18,  1910.    Date  of  appl.,  Xov.  2,  1915. 

See  Eng.  Pat.  295  of  1915;    this  J.,  1915,    1072. 


4A'-Di[h!idr]o.r>/<^.'y-diaminoarsenobcn:enc :  Mix- 
tures of  alkali  salts  of and  process  of  making 

same.  B.  Pouter  and  K.  Streitwolf.  Assignors  to 
Farbw.  \orm.  Meister.  Lucius,  u.  Briining, 
Uochst,  Germanv.  U.S.  Pat.  1,191.997,  July  25, 
1916.    Date  of  appL,  Dec.  29,  1914. 

See  Eng.  Pat.  24,152  of  1914  ;   this  J.,  1915,  1166. 

Ball    viills    [for    grinding    bacteria    and    hacterial 

products].    Kng.  Pat.  100,719.    See  I. 

Preparation  of  phthaleins  and  their  halogen 
derii-atii-cs  containing  scloiium.  Ger.  Pat. 
291, SS3.    See  IV. 


XXI,— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Pyrogallol     and     amidol;      Production     of in 

Australia.    Board  of  Trade  J.,  Aug.  31,  1916. 

.\.s  a  residt  of  extensive  experiments,  the  Govern- 
ment Laboratory  attached  to  the  .Stale  Railway 
Department  in  Victoria  is  now  producing  pyro- 
gallol and  .amidol  in  commercial  quantities  at  a 
cost  less  than  half  the  present  market  ivates. 

Bed  prussiale  for  blue  print  paper.  U.S.  Dept.  Agric, 
Bureau  of  Chem.  Bull.  Paper-making,  1916, 
253—254. 

Potassium  fcrricyarude  is  one  of  the  principal 
components  of  the  coating  used  for  sensitising 
paper  for  photographic  bhie  print  reproductions. 
It  is  prepared  by  the  oxidation  of  potassium  ferro- 
cyanide  by  chlorine  gas,  but  at  the  present  time 
the  pure  crystaUised  red  prussiate  is  extremely 
scarce.  Expermients  at  the  Bureau  of  Chemistry 
have  shown  that  it  is  not  necessary  to  employ  the 
ptire  salt,  but  that  tlie  crude  oxidised  solution, 
containing  a  small  amount  of  potassimn  cldoridc, 
gives  perfectly  satisfactory  blue  print  papers, 
provided  the  liquid  be  used  soon  after  it  is  pre- 
pared. A  convenient  charge,  yieldiiig  1  lb.  of 
red  prusisiate  in  solution,  is  prepared  )iy  dissolving 
1§  lb.  of  potassium  ferrocyanide  in  2  J  quarts  of 
wat<?r.  Aft«r  the  oxidation  is  complete,  the  excess 
of  cldorine  m\ist  be  removed,  preferably  by  forcing 
or  aspirating  a  current  of  air  through  the  liquid 
until  no  odour  remains. — J.  P.  B. 

Patents. 
Blemished  moving-picture  films  ;  Process  lor  reslorwg 

■ .     F.  W.  Hochstetter,  New  York.  Assignor 

to  P.  M.  Pierson.  Scarboro'-on-the-lludson, 
N.Y.  U.S.  Pat.  1.102,424,  July  25,  1910.  Date 
of  appl.,  June  20,  1913. 
The  film  is  coated  with  an  oUy  substance  which 
softens  the  emulsion  suiface,  and  the  oil  is  then 
removed  by  a  rubbing  and  buffing  process  which 
cleans  the  film  and  closes  up  scratches  in  its 
surface. — B.  V.  S. 

Colour  photography.    P.  D.  Brewster,  East  Orange. 

N.J.     U.S.  Pat.  1,191.941,  July  25,  1916.     Date 

of  appl.,  Feb.   11,  1913. 
See  Fr.  Pat.  468,297  of  1914  ;    this  J.,  1914,  986. 


XXn.— EXPLOSIVES  ;  MATCHES. 

Sodium,     potassium.,     and      ammonium      nitrates, 
potassium     chlorate,     and    mercury    fulminaiej;  . 

Hygroscopic  properties  of .    G.  B.Taylor  and 

W.  C.  Cope.     U.S.  Bureau  of  Mines.     Met.  and 
Chem.  Eng.,  1916,  15,  140—143. 
As  the  result  of  experiments  made  in  connection 
with  the  study  of  detonators  (blasting  caps),  the 
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hygroscopic  pvcpprtics  of  niixlures  of  mercury 
fulminate  aiicl  ]i()t.Tssiiun  chlorate  were  ttnind  to 
lie  almost  entirely  (hie  to  the  latter  lonst ituent. 
With  ct>niineicial  rietonatois  the  alis>rptii)n  of 
iiioi.sture  was  constant  for  detonators  of  the 
s.ime  diameter  and  inde])endent  of  the  chlorate 
content  and  weifrht  of  the  chai-tre.  Fulminate - 
chloiate  detonator  t-omposition  docs  not  al.soi-b 
Mtnu^spheric  moisture  at  all  until  the  air  is  almost 
satru-at^d.  i.e..  about  itT",,  hetwcen  0'  and  35'' t'. 
'I'he  hyj-rosco])ic  properties  of  the  salts  investitrated 
were  found  to  lie  a  function  of  thehumidity  of  the 
ail'  and  the  vapour  pressures  of  the  coiTesponding 
satiu'at<'d  solutions,  the  latter  values  being; 
capablt^  of  calculation  \vhen  the  moisture  absorp- 
tions of  the  salts  are  known.  The  maintenance  of 
constant  conditions  of  humidity  is  the  most 
inipi>rtant  factor  in  determining  the  relative 
moisture  alisorptions  of  salts,  for  which  purpose 
exp(>sure  on  watch-glasses  over  water  in  ordinary 
desiccators  i.s  wholly  un.satisfactory. — W.  E.  F.  P. 

Patents. 

Malch-spUuis  ;  Composition  for  impariing  flaming 
ami  Hon-tiiowing  properties  to  — — .  Treated 
mateh-splints  and  proeess  of  producing  same. 
W.  G.  Wev,  Oswego,  N.Y..  As.signor  to  The 
Kamond  Match  Co..  Chicago,  111.  U.S.Pats. 
1.191.541  and  1.191.545.  Julx  IS.  1916.  Dates 
of  appl.,  Nov.  7,  1912.  and  Sept.  22,  1915. 

TiJE  splints  are  impregnated  for  a  considerable 
part  of  their  length  with  molten  paraffin  wax  con- 
taining a  solution  of  an  inorganic  phosphorus 
compound  in  an  oil  which  is  miscible  ■nith  paraffin 
wax.  Tlie  wax  acts  as  a  flame  carrier  and  the 
phosphorus  compound  prevents  glowing  when  the 
Uaine  is  extinguished. — W.  F.  F. 
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Calorimeter  ;    An  adiabatie - 


F.   Daniels.    J. 


Amer.  Cliem.  Soc,  1916,  38,  1473—1480. 

As  adiabatie  calorimeter  is  described,  which 
obviates  the  necessity  of  the  cooling  correction. 
The  inner  can.  containing  the  thermometer  and  the 
source  of  heat,  is  filled  \vith  water,  and  is  set  on 
izlass  supports  in  a  slightly  larger  vessel,  and  the 
whole  is  closed  tightly  by  means  of  a  ground-in 
]  brass  cover.  This  arrangement  is  supported  on 
I  glass  rods  in  a  large  doiible-walled  copper  vessel 
which  is  fUled  witli  water  and  provided  ^\"ith  a 
stirrer.  Immersed  in  the  water  of  the  inner 
!  calorimeter  and  this  outer  water  jacket  are  the 
junctions  of  a  thermocouple  so  that  temperatiue 
differences  of  0  01°  C.  can  be  immediately  detected 
liy  means  of  a  mirror  galvanometer.  In  use  the 
radiation  or  conduction  from  the  calorimeter 
proper  is  prevented  by  maintaining  the  outer  \^attr 
jacket  at  precisely  the  same  temperature  by 
hand  manipidation  of  an  electric  heating  circuit 
the  terminals  of  which  are  connected  with  the 
'inner  wall  of  the  outer  vessel  and  the  outer  wall 
jef  the  inner  vessel  respectively,  so  that  the  current 
'actually  traverses  the  water  jacket,  and  the  lag 
lattendant  on  the  use  of  resistance  spirals  is  ob^^ated . 
I-Vn  automatii'  control  by  means  of  a  seleniuni  cell 
jimd  a  relay  is  also  descriVied  wliich  for  a  slow  rise 
lot  temperature  in  the  calorimeter  wtII  keep  the 
i  determination  adiabatie  to  within  0  02— 003°  C. 
:without  attention. — G.  F.  M. 

i/ndtca/or  for  acidimetry  and  alkalimetry,  and  for  the 
'  deiermi)iation  of  hydrogen  ion  concentrations 
\    between  the  limits  of  6   and  8   on  the  Sorensen 

I    scale ;  Neic  and  sensHivc .  ^I.  T.  Bogert  and 

1  G.  Scatchard.  J.  Amer.  Chem.  Soc.  1916,  38. 
1    1606—1615. 


monosodium  salt  of  which  fonas  a  very  sensitive 
indica.tor.  changing  from  colourless  to  greenish- 
yellow  between  pit  -6  and  .S.  Jt  is  easily  prepared 
iiy  converting  anthranilic  acid  into  its  uramino- 
acid  by  the  action  of  potassixun  cyanate.  con- 
densing the  pitiduet  to  benzoyleneurea  by  means 
of  sodium  hydroxide,  and  nitrating.  It  resembles 
;>-niti-ophenol  more  closely  than  any  other  well- 
known  indicator.  It  is  affected  only  .slightly  by 
neutial  salts,  and  not  at  all  by  cldoroform  ortoluene. 
I'roteins  (egg-alliumm)  have  no  more  influence  on 
it  than  on  p-nit  rophenol.  Its  colour  fades  only 
slightly  in  a  ^\eek,  and  is  not  changed  by  nitroxis 
acid.  It  can  be  used  in  cold  oi-  boiling  sclutions, 
and  gives  a  shai'p  end-point  with  ammonia  and 
hydrochloric  acid.  b\it  cannot  be  used  to  titrate 
carVionates.  It  shoidcl  pi-ove  superior  to  rosolic 
acid  for  the  preparation  of  neutral  ammoniiua 
citrate  solutions  for  soil  analyses. — J.  H.  L. 


Ferric    oxide ;      Use    of- 


■  as    standard    in    the 
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rohimetric  estimation  of  iron  in  hydrochloric  acid 
snhition.  I.  Brandt.  Chem.-Zeit.,  1916,  40, 
605 — 607,  630 — 633. 

Feekic  oxide  is  obtained  in  a  state  of  great  purity 
as  follows  :  iron,  free  from  cobalt  and  practically 
free  from  phosphorus,  is  dissolved  in  not  too  great 
an  excess  of  hydrochloric  acid,  and  the  solution  is 
diluted  to  a  maximum  strength  of  10  grms.  of 
iron  per  litre,  heated  to  boiling,  and  then  treated 
with  hydrogen  sulphide  until  cold.  After  filtering, 
the  liquid  is  concentrated  by  evaporating  in  large 
porcelain  dishes  and  again  filtered.  The  ferrous 
chloride  solution  is  oxidised  with  nitric  acid  of 
sp.  gi'.  1-4  (45  c.c.  to  100  grms.  iron),  evaporated 
to  drj-ness,  twice  evaporated  to  dryness  with 
hych'ochloric  acid,  the  residue  dissolved  in  dilute 
hydrochloric  acid,  and  treated  with  200  c.c.  of 
concentrated  acid.  When  quite  cold,  this  solution 
is  extracted  with  ether  in  a  separating  funnel  of 
1  litre  capacity  {i.e.,  for  100  grms.  iron),  care  being 
taken  to  cool  With  running  water  at  first.  After 
being  well  shaken  the  aqueous  liquid  is  run  off 
from  the  green  ethereal  solution,  and  when  the 
extraction  has  been  repeated  a  second  and,  if 
necessary,  a  thii'd  time,  the  ether  extracts,  filtered 
through  a  di-y  jiaiier,  are  united  and  the  solvent 
distilled  off.  "  The  residual  ferric  chloride  solution 
is  then  heated  in  a  covered  spouted  beaker  or  in  a 
covered  dish,  untd  the  pleasant-smelling  fumes 
have  been  (practically)  expelled  ;  the  sjTupy 
residue,  which  crystallises  on  cooling  and  which 
contains  both  ferric  and  ferrous  salt,  is  dissolved 
in  dilute  hydrochloric  acid,  filtered,  diluted,  an<l 
then  reduced  with  sulphur  dioxide.  The  reduction: 
can  be  hastened  by  adding  about  2  grms.  of  iodine, 
and  in  this  case  iieat  need  not  be  applied.  The 
excess  of  acid  is  removed  with  ammonia,  or  better 
with  ammonium  carbonate,  the  liquid  is  diluted 
to  about  3  litres  with  hot  distilled  water,  and  the 
iron  precipitated  as  ferrous  oxalate  with  ammonium 
oxalate.  The  precipitate  is  washed  repeatedly 
with  hot  water,  first  by  decantatiou,  then  on  the 
filter,  dried,  and  powdered  in  an  agate  mortar  ; 
it  is  decomposed  by  heating  it  ki  a  sihca  dish, 
gentlv  at  first  and  then  more  strongly,  until  a 
constant  weight  is  obtained.  During  the  ignition, 
the  mass  is  stirred  constantly  with  a  quartz  rod 
or  with  a  thick  silver  \vire.  If  a  platinum  vessel 
be  used,  traces  of  that  metal  are  found  in  the 
oxide  ;  a  large  porcelain  crucible,  however,  can 
be  employed.  Larger  quantities  of  iron,  e.g., 
200  grms..  can  be  converted  with  equal  facility. 
If  commercial  ferric  oxide  or  chloride  be  used 
instead  of  the  metal,  the  extraction  with  ether  is 
performed  on  the  initial  solution  in  hydrochloric 
acid,  followed  bv  reduction  and  treatment  with 
hvdrogen  sulphide  ;  in  this  case  the  filtrate 
from  'the  hydrogen  sulphide  precipitate  can 
be  precipitated  with  ammonium  oxalate  forth- 
«.ifv,      but.     the     hvdrocen     sulphide    must     be 
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completely  removed  previously,  preferal>ly  by 
boiling  in  a  current  of  carbon  dioxide. 
Made  in  this  wav,  ferric  oxide  dissolves 
readily  in  hydrochloric  acid  ;  it  is  very  pvirc  and 
even  if  some  phosphorus  he  present  in  the  metal 
used,  at  the  most  only  p.J,.,  of  it  is  found  in  the 
finished  pniiluct  ;  voUimetric  determinations  vith 
permansran.'ite  pave  results  in  complete  accord  with 
those  obtained  by  the  author's  prevous  method  of 
preparing  the  oxide  through  the  nitrate,  and  by 
comparison  witlv  iron  wire  of  which  the  iron  content 
was  found  gravimetrically.  Tlie  Vercin  Deutscher 
Chemikcr  has  reconunemied  the  adoption  of  pure 
iron  oxide,  obtained  as  above,  for  use  in  preparing 
volumetric  standards. — E.  H.  T. 


Gold  :  lodometric drt^Tniination  of  - 


.  L.  Vanino 
and  F.  Hartwagner.  Z.  anal,  t'hem.,  1916,  55, 
377— 3SS. 

A  MODIFICATION  of  Peterson's  method  (this  J., 
1S9SI.  170)  is  described,  the  gold  chloride 
(AuClj.HCl)  being  treated  with  a  mixture  of 
potassium  iodide  and  iodate  and  the  Uberated 
iodine  then  titrated  with  thiosulphatc  solution. 
The  reactions  proceed  according  to  the  equations : — 
6( AuClj.HCl)  -  18KI  =6AuI  -l  121  -;-  18KC1  +6Ha  : 
6Ha  -  r,Kl  ~  KIO,  =  61+  6KC1  -^  3H3O  ;  and 
ISI  -18Na.SjOa  =  18Nal  J-9Xa,S,0,.  Threemole- 
cules  of  thiosulphate  correspond,  therefore,  with 
1  atom  of  gold  (see  also  Oooch  and  Morley,  this  J.. 
1900,  72).  Provided  that  the  salt  contains  ne  free 
acid,  the  method  yields  fairly  accurate  results  ; 
with  quantities  of  gold  of  2  to  iO  mgrms..  the  error 
varies  from  — 0-9  to  +  4-5  "„.  The  method  may  also 
be  applied  to  the  salt  AuCl3,2H,0  ;  the  quantity 
of  iodine  liberated  from  potassium  iodide  by  this 
salt  Is  a  measure  of  tlie  gold  content ;  the  difl'er- 
ence  between  this  quantity  of  iodine  and  that 
liberated  when  a  mixture  of  iodide  and  iodate  is 
added  gives  the  amount,  if  any,  of  hydrochloric 
acid  present. — W.  P.  S. 

Vanadium;     Separaiion    of from    phosphoric 

and  arsenic  acids,  ai}d  from  iiranitini.  W.  A. 
Turner.  Amer.  J.  Sci.,  1916,  42,  109—110. 
VaX-VDIUM  can  be  separated  quantitatively  from 
phosphoric  and  arsenic  acids  liy  means  of  the 
"  cupferron  "  method  (this  J.,  1910,  558),  but  in 
these  cases  the  precipitates  must  be  washed  very 
thoroughly.  Di-sodium  hydrogen  phosphate,  or 
the  corresponding  arsenate,  was  mixed  with  a 
weighed  quantity  of  standardised  ammonium 
vanadate  solution,  and  a  6%  solution  of  cupferron 
used  as  precipitant. 

Wlien  ammonium  vanadate  and  uranyl  nitrate 
solutions  are  mixed,  yellow  iiranyl  vanadate  Ls  pre- 
cipitated :  hence  the  separation  of  vanadium  and 
uranium  had  to  be  performed  in  presence  of  acid 
(10  c.c.  of  sulphuric  acid  per  100  c.c.  of  solution), 
and  the  precipitate  was  w-ashed  with  sulphuric 
acid  containing  1-5  gmis.  of  cupferron  per  Utre. 
A  more  complete  separation  was  eftected  by 
replacing  the  washed  precipitate,  with  the  filter, 
in  the  original  beaker,  dissolving  the  vanadium 
precipitate  in  ammonia,  nearly  neutralising  with 
acid,  and  cooling  to  20'  C.  After  dilution  .and 
acidification,  the  vanadium  was  re-precii>itated  by 
adding  a  little  more  cupferron.  The  uranium  in 
the  filtrate  was  determined  by  precipitation  with 
ammonia  in  presence  of  ammonium  chloride.  In 
this  way  it  was  found  that  the  whole  of  the  uranium 
used  was  recovered,  but  the  vanadium  found  was 
nearly  3°o  greater  than  the  quantity  taken. 

— E.  H.  T. 

Tellurixim  and  arsenic,  and  iron,  thallium,  zirconium, 
and  titanium;  Qualitative  scp(tration  and  de- 
lection  of .     P.  E.  Browning,  (/.  S.  Simpson, 

and  L.  E.  Porter.  Amer.  J.  Sci.,  1916.  42, 
106—108. 

The  solution  containing  tellurium  and  arsenic  in 


presence  of  dilute  hydrochloric  acid,  is  treated  with 
sodium  sulphite  and  potassium  iodide  to  pre- 
cipitate the  tellurium  (Noves  and  Hrav,  J.  Amer. 
Chcm.  Soc.  1!>07.  29,  i:?7).  Tlie  filtrate  is  boiled 
to  remove  sulphur  ilioxiile.  treated  with  hydrogen 
peroxide  to  deiompose  the  iodide,  and  then  boileil 
to  remove  iodine.  Thereupon  the  li<iuid  is  made 
alkaline  with  caustic  soda,  and  more  peroxide 
added  to  convert  the  ai'senic  into  ai-senate.  After 
acidifying,  the  arsenate  is  precipitated  by  addition 
of  ammonia  and  magnesium  chloride  niixturr. 
The  filtrate  from  the  arsenic  precipitate  may  he 
tested  for  molybdenum  by  treatment  with  potas- 
sium thiocyauate  and  zinc  in  hydrochloric  acid 
solution. 

To  separate  iron,  thallium,  zirconium,  and 
titanium,  the  precipitated  hyilroxides  are  dissolved 
in  a  minimum  amount  of  sulphuric  a<-id,  and 
hydrogen  peroxitle  is  added  :  a  red  coloration 
indicates  titanium.  After  rendering  slightly  alka- 
line with  caustic  soda,  adding  sodium  phosphate, 
and  then  acidifying  with  sulphuric  acid  containing 
hydrogen  peroxide  (to  keep  the  titanium  oxidised), 
zirconium  Ls  precipitated  as  phosphate  (ZrOUPO,). 
The  filtrate  from  this  precipitate  is  then  treated 
with  caustic  soda,  whereby  iron  and  thallium  arc 
removeil,  and  the  liquid  is  again  filtered.  The 
filtrate  is  aciilified  with  sulphuric  acid,  and  the 
titanium  thenpreciiiitated  as  phosphate  (TiOIIl'O,) 
by  adding  sodium  sulphite  and  a  little  ninic 
sodium  phosphate.  The  mixed  iron  and  thalliuiii 
hydroxitles  or  phosphates  are  dissolved  in  sulphuric 
acid,  sodium  sulphite  is  added,  followed  by  potas- 
sium iodide,  which  precipitates  th.allous  iodide ; 
the  filtrate  from  the  latter  is  boiled  io  removi' 
sulphur  dioxide,  treated  with  hydrogen  peroxide  tn 
remove  iodine  ami  to  oxidise  the  iron,  and  the 
latter  is  then  identified  with  potassium  thiocvanate. , 

— E.  H.  T. 

Valuation    and    efficiency    of  gas    oils.     Downing. 
See  IlA. 

Differentiation  of  natural  asphalts  from  inditstriaU 
pitches.     Hutin.     See    IIa.  | 

Determination  of  the  jjenneability  to  heat  of  textih 
fabrics.     Bauer.     See  V. 

Test  for  grease-proof  properties  of  imitation  parch 
ment  and  "  pcrganiyn  "  papers.   Bartsch.   See  \ 

Precipitation  of  magnesium,  salts  by  ammoniun. 
carbonate.     Fichter  and  Osterwalder.     See  VII 

Determination  of  small  quantities  of  sulphide  sulphur. 
Dnishel  and  Elston.     See  VII. 

Determination   of  glycerol  in  hardened  fats.     Nor, 
maun  and  Hugel.     See  XII. 

Iron-gall  inks.  Gravimetric  determination  of  galli<, 
and    tannic    acids.     Kempf.     See    XIII.  i 

Approximate  determination  of  colophony  in  thegum] 
resins  used  in  the  rubber  industry.  Hutiu; 
See  XIV. 

Dclcrmination  of  very  small  quantities  of  water  i 
alcohol  by  means  of  the  critical  solution  tempcTii 
tare.     Rodt.     See  XVIII. 

Determination    of  fat   in   cacao   products.     Langc 
See  XIXa. 

Modification  of  the  so-called  Mohler's  reaction  f-i 
benzoic  acid  [in  foods].     Grossteld.     See  XIX.'j 

Comparison  of  rcsulls  obtained  by  colorimctric  an 
gravimetric  determinations  of  cholesterol.  Muellc 
See  XX. 

Determination  of  acetone  in  presence  of  ethyl  aleoh 
Kakshit.     See  XX. 
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Trade  Report. 

Prohibilid  imparls.  Uuard  ol"  Trmld  J..  Aug.  31.1910. 

The  folKn\iiig  fviither  rulings  and  dotisions  have 
lief-n  aiTi\cil  at  by  the  Department  of  Import 
Restrictions  : — 

Xot  prohibited :  Cement  for  leather  belting; 
halU:    synthetic  rubies  (from  South  Africa). 

Prohibited  :  Artificial  leather  (made  of  cotton)  ; 
1  ompounds  of  brandy  ;  compounds  of  rum  ;  fruit 
IHvtin. 

Prohibited  imports.    Roval  Pi-oclamation,  Aug.  18, 
1910. 

The  importation  of  chestniit  extract  and  of  glass 
window,  plate,  sheet,  and  table  ware)  into  the 
Tnited  Kingdom  is  prohibitetl  as  from  and  after 
Aug.  21,  1910. 

\'olificatio)i  of  accidents  (i)id  poisoning  under  the 
Factory  and  Workshop  Acts.  1901  to  1910. 
Home  Office  Notice.  August.   1910. 

On  and  after  the  4th  Septemlier.  1910.  it  will  no 
:  'iu(er  be  necessary  for  the  occupier  to  notify  anj- 
.niident  to  the  certifying  surgeon  (s.  8  of  the 
Police.  Factories,  etc.  (Miscellaneous  Provisions) 
Act.  1910).  Accidents  must,  however,  be  notified 
;i.<  before,  on  Form  43.  to  the  District  Inspector  of 
Factories  and  entered  in  the  General  Register. 
The  certifying  surgeon  may  be  required  by  the 
inspector  to  investigate  and  report  upon  certain 
accidents,  and  for  this  purpose  will  have  the  same 
powers  as  in  the  past.  The  paragraph  of  the 
abstract  as  to  "  Notice  to  Certifying  Surgeons  "  is 
therefore  obsolete,  and  will  be  omitted  in  the  next 
revision.  The  Accident  Notice  (Form  43)  has 
been  revised  accordingly,  and  the  amended  form 
will  be  placed  on  sale  at  once. 

Notice  of  every  case  of  lead,  phosphorus, 
arsenical,  or  mercxnial  poisoning,  or  anthrax, 
occurring  in  a  factory  or  workshop,  must  still  be 
sent  to  the  certifying  surgeon  as  well  as  to  the 
inspector,  and  this  requirement  now  applies  also 
to  cases  of  toxic  jaundice,  that  is,  jaundice  due  to 
tetrachlorethane  or  nitro-  or  amido-derivatives  of 
benzene  or  other  poi-sonous  substance. 

German  contraband  of  icar.      Board  of  Trade  J., 
Aug.  24,   1916. 

An    Ordinance,    dated    22nd    July,    declares    the 
following     absolute     contraband  :      Powder     and 
explosives    of    all     kinds,     smoke-producing    and 
illimiinating    articles,    incendiar\-    matter,    imple- 
ments for  fighting  with  gas,  and  materials  which 
lan  be  used  for  their  manufactxire.  including  : — • 
Nitric  acid  and  nitrates  of  all  kinds  ;    ammonia, 
ammonia  liquor,  ammonium  chloride,  ammonium 
j  salts ;    sulphur,    sulphur   dioxide,   sulphuric   acid, 
fuming  sulphuric  acid  (oleum),  carbon  bisulphide  ; 
■acetic  acid,  acetates;    acetic  ether,  tormic  ether, 
julphuric    ether ;     acetone ;      ethyl    and    methyl 
alcohol     (spirit),     for    example,     sulphite    spirit ; 
lUroa  ;   resinous  products,  camphor  and  turpentine 
I  (oil  and   s-pu'it)  ;     calcium   carbide  ;     eyanamide  ; 
1  sodium  cyanide  ;   phosphorus  and  its  compounds  ; 
lihlorates    and    perelilorates    of    sodium,    barium, 
l^nd  calcium  ;     chlorine,    chlorhydrin  :     bromine  ; 
jphosgene   (carbonyl  chloride)  ;    stannic    chloride  ; 
imercury  ;    pitch  ;    tar.  including  wood-tar,  wood- 
Itar  oil ;    benzol,   toluol,   xylol,   solvent   naphtha, 
lohenol   (carboUc   acid),    cresol,   naphthalene,    and 
jtheir    mixtm-es    and     derivatives  ;      aniline    and 
!  ts  derivatives  ;     glycerin  ;     manganese    dioxide  ; 
iirsenic  and  its  compounds.     Photographic  articles. 
I'oal  and  coke.    Flax,  hemp,  jute,  vegetable  fibres 
I'nd  yarns  made  therefrom.     Wool,  raw,  combings 
pr  cardings  ;   wool  waste,  flocks  of  wool  and  wool 
|Ombings ;     carded    and    combed    woollen    yarn  ; 
{inimalhair  of  all  kinds,  as  well  as  flocks,  combings 
ind  yarns   made   of   animal'  hair.     Raw    cotton. 


linters,  ootton  waste,  cotton  yams,  cotton  goods 
and  f)ther  cotton  products  capable  of  being  used 
in  the  manufacture  of  explosives.  Uold.  silver, 
coined  and  in  bars,  paper  money,  and  all  negotiable 
commercial  documents  and  marketable  .securities. 
Rubber  tyres  for  motor  vehii-les,  as  well  as  all 
ait  ides  and  materials  used  specially  in  mau\i- 
facturing  or  repairing  rul)lier  tyres.  Rubber 
(including  crude  rul)l)er.  w.aste  rubbei'.  reclaimed 
rubber,  rubljcr  solution,  rubber  cement,  or  any 
other  preparation  containing  rubber),  balata  and 
guttapercha,  as  well  as  the  following  kinds  of 
rubber — viz.,  Borneo,  Guayide,  Jehitong,  Palem- 
bang,  and  all  other  materials  <-.ontaining  rublier  ; 
besides  articles  which  are  made  in  whole  or  in 
part  of  rubber.  Mineral  oils  (including  .-<hale  oils, 
petroleum,  benzine,  naphtha,  gasoline).  Lubricants. 
Tanning  matei-ial  of  all  kinds,  including  f|uebracho 
wood  and  the  extracts  used  in  tanning.  The 
following  ores — Tungsten  ores  (wolframite  and 
scheelite),  molybdenite,  manganese  ore.  nickel  ore, 
chrome  ore,  zinc  ore.  lead  ore.  ha;matite  iron  ore, 
pyrites  (crude  and  calcined),  copjjer  ores- 
Aluminium,  aluminiimi  salts,  calcined  alumina, 
bauxite.  Antimony,  together  with  the  svdphides 
and  oxides  of  antimony.  Felspar.  The  following 
metals — Tungsten,  molybdenum,  vanadium,  nickel, 
selenium,  cobalt,  haematite  pig  iron,  manganese 
and  its  alloys,  copper  and  its  alloys,  tin.  lead. 
AJloys  of  iron  (ferro  compounds),  including 
tungsten,  manganese,  vanadium,  and  chrome  iron. 

The  following,  coming  under  the  designation  of 
conditional  conti'aband,  shall  be  considered  as 
contraband  of  war  :  Foodstuft's.  Forage  and  aU 
kinds  of  feeding  stuffs  for  animals ;  oil  seeds, 
nuts,  and  kernels  ;  animal,  flsh,  and  vegetable  oils 
and  fats,  excluding  those  suitable  as  lubricants, 
and  not  including  volatile  oils.  Fuel,  exclusive  of 
coals,  coke  and  mineral  oils.    Cement. 

The  following  cannot  be  declared  contraband  of 
w-ar  : — Raw  silk.  Resin,  shellac,  hops.  Horns, 
bones  and  ivory.  Natm-al  and  artificial  fertilisers. 
Earths,  lune,  chalk,  stones  including  marble, 
bricks,  slates,  and  roofing  tiles.  Porcelain  and  glass. 
Paper  and  the  materials  prepared  for  its  manu- 
facture. .Soap,  colours,  including  the  materials 
exclusivelv  used  for  their  manufacture,  and 
varnish.  "  Chloride  of  lime,  soda,  causti.;  soda, 
sulphate  of  soda  in  cakes,  copper  sulphate. 


Books  Received. 

Coal  mink  fatalities  ln  the  United  States, 
1915.     CompUed    by    A.     H.     Fay.     List    op 

PERMISSIBLE      EXPLOSIVES.    L-OIPS,    AKD     MOTORS 

tested  prior  to  Jan.  1,  1916.     U.S.  Bm-eau  of 
Mines.     SO   pages.     Price   10   cents.* 

Inflammability  of  Illinois  coal  dists.  By 
J.  K.  Clement  and  L.  A.  Scholi.,  jrx.  U.S. 
Bureau  of  :Mines.  BuU.  102.  74  pages.  Price 
1.5  cents.* 

Instruments  for  recording  carbon  dioxide 
IN  FLUE  gases.  By  J.  F.  Barkley  and  S.  B. 
Fl-\gg.  U.S.  Bureau  of  Mines.  Bull.  91.  00 
pages.     Price  10  cents.* 

Anvlysis    of    n.^tural    gas    .-Os-d    illvminatinq 

"     G^S      BY      FRACTIONAL      DISTILLATION      AT      LOW 

temperatures    and     pressures.     By     G.     A. 

Burrell,  F.  M.  Seibert.  and  I.  W.  Robertson. 

U  S    Bureau  of  Mines.  Techn.  Paper  No.   104, 

1915.     41  pages,  9  x6  in.     Price  5  cents. 
\  description  of  the  analysis  of  gaseous  mixtures 
iiy   liquefaction  by  means  of  liquid  an-,  followed 
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bv  fractional  distillation  in  a  vacmim  (see  this  J. 
1914.  SOS  :    U)15,  17,  207,  -ill,  540.  S95). 

Pret.vkatios  of  pvue  iron  .\nd  ikox-c.vrbon 
.\LLOYs.  By  J.  H.  C.viN.  K.  Schr.vstm.  and  H.  E. 
Cleavks.  t'.S.  Bureau  of  Standards.  Scientific 
Paper  No.  2l>l>.     25  pages.     Price   10  cents.* 

See  this  J..  1910.  470. 

StaXD.\RD        TEST-SPECIilEXS        OF        ZISC-BKONZE 

(Cr  SS.  Sn  10,  Zx  2).     P.\rt  I.     Prepar.\tiox 

OF  SPEIIFICATIONS.       Bv  ('.   P.    KAUU.       PaRT  II. 

Mlcuo-sTiUTTrRE.  Bv"  H.  S.  Rawdo.v.  U.S. 
Bureau  of  ."standards.'  Technologic  Paper  No. 
50.     07  pasres.      Price  25  cents.* 

See  this  J..    1014.    1012  :    101.'>.    1057,    1255. 

El"LF..<  .\ND  REGILATIOXS  FOR  MET.\.L  MIXES. 
Bv   W.    H.    IXOAI.1.:^,   J.    DOIGLA.*,   J.    R.   FiXLAY, 

J."  P.   Chaxxixg.  and  J.   II.   Hammoxd.     U.S. 

Bureau  of  Mines,  Bull.  75.     290  pages,  9  xC  in. 

Price  35  cents.* 
Ix  1900  a  Committee  was  appointed  l>y  the 
-Vinerican  Mining  Congress  to  draft  a  law  governing 
quarrying  and  metallifei-ous  mining  wlii<h  loiild 
be  reconnnended  to  the  several  States  for  adoption. 
in  the  hope  that  it  woidd  tend  to  lower  the  number 
of  accidents  occurring  in  mines.  This  Bulletin 
contains  a  draft  and  synopsis  of  the  pixjposed 
law.  a  digest  of  State  metal  mine  inspection  laws, 
chaptei-s  on  mining  insijection  systems,  and  data 
regarding  fatal  and  non-fatal  mine  accidents. 

Beport   of   the    Selby    Smelter    Comjiissiox. 

Bv  J.  A.  Holmes,  E.  C.  Fraxklix,  and  E.  A. 

GoiLD.     U.S.    Bureau    of    Mines,    Bulletin   9?, 

52S  pages.  9  xO  in.  Price  $1.25. 
The  Commission  was  appointed,  as  a  result  of 
litigation  between  the  Selby  Smelting  and  Lead 
Co.  and  the  citizens  of  Solano  County.  California, 
to  consider  whether  the  company  was  violating 
the  terms  of  a  Court  injunction.  This  Bulletin 
contains  the  report  of  tlie  Commission  and  also 
papei's  on  tlie  effect  of  smther  smoke  on  vegetation 
and  on  animal  life.  The  Bulletin  is  illustrated  by 
55  plates  and  iliagrams. 

JlAXrF.\CTl-RE    AXD    rSES    of    ALLOY'    STEELS.       By 

H.  D.  HiBBARD.     I'.S.  Biu-eau  of  Mines.  Bull. 

100.     77  pages.  9  x(i  in.     Price  10  cents.* 
A  BRIEF  description  Ls  given  of  the  various  alloy 
steels  and  then-  uses,  with  a  bibliography  of  the 
literature  relating  to  each. 

prohibition's  of  export  ix  force  ix  the 
United  Kixguom  axd  in  cektai.v  Allied 
AN'D  Xei'Tral  CorxTRiES.  Supplement  to  the 
"  Board  of  Trade  Journal,"  Aug.  17,  1916, 
containing  complete  lists  of  articles  which 
according  to  the  latest  information  received  by 
the  Board  of  Trade,  are  piohibited  to  be  ex- 
ported fitjm  the  United  Kingdom  and  certain 
foreign  countries,  viz.  :  Denmark.  France  (and 
Algeria),  (ireece,  Italy,  Japan.  Xethcrlands, 
Norway,  Portugal.  Roumaiiia,  Ru.ssia,  Spam, 
Sweden,  and  Switzeiland.     Price  3d. 

AxxuAL  Report  ox  the  Mixer al  PnoDt'cTiox 
OF  Caxada  IX  1914.  By  J.  .McLeish.  Canada 
Dept.  of  .Mines.  Report  No.  384.  302  pages, 
9Jx01   in.      (See  this  J.,    1915,   303.)* 

Investigation'  of  a  Reported  Iti.scovKRY  of 
Phokpiiate  IX  Alberta.  By  H.  S.  de  ScHino. 
Canada  Dept.  of  Mines,  Bull!  No.  12.  38  pages, 
0}y«i  in.* 

Samples  of  pliosphate  from  belts  in  the  Banff 
District.  Alberta,  contained  on  the  average  20% 
PjO.,.    the    highest    being    2703%.     Two    of    the 


outcr«>ps  are  conveniently  situated  for  trans- 
portation purposes.  The  niint-ral  is  not  suit;il)Ie 
tor  treatment  by  the  sulphuric  acid  process,  but 
one  of  the  "  thermic  "  pivcesses  might  be  utilised 
for  its  conversion  into  superphospliate. 

Report  of  the  Committee  of  the  Privy  Coi'xcil 

for      SlIENTIFIC      AXD      IXDISTRIAL      RESEARCH 

FOR  THE  Y'EAR  1915-10,  [Cd,  S330.]  W'yiuan 
&  Sons.  Fetter  Lane.  E.C.    56  pages.    Price  3d. 

description'  of  the  laboratories  of  the 
Mixes  Braxch  of  the  Depart,mext  ov  .Mines, 
Ott.\wa.  Canada  Dept.  i>f  Mines,  Bulletin 
No.  13.     51  pages  and  l>0  plates.  9 J  xOi  in.* 

PETR0I£1'M     axd     NATl'RAL     OAS      RESOURCES     OF 

Cax.vda,  Vol.  II.  Desi'riptiox  of  Occur- 
rences. Bv  F.  G.  Clapp  and  othei-s.  Canada 
Dept.  of  Mines,  Miu.'s  Branch.  Rept.  No.  291. 
404    pages.    9J  xOi   in.* 

CoxT.UNs   detailed   descriptions  of   the   Canadian 
oil  and  gas  fields,   illustrated  l>y  71   photographs 
and    drawings    and    six    maps.     Statistics    of    the 
production    of    petroleum    and    natural    gas    are  ' 
appended  (see  tliis  J.,  1910,  200). 

United  States  Mining  .St.\tutes  Annotated. 
By  J.  W.  Thomi»sox.  U.S.  Bureau  i>f  Mines, 
BuUefin  94  (Law  Serial  4).  1772  pages, 
9J  ■,  5J  in.  Part  1.  Sections  and  Statutes 
relat^ing  to  metalliferous  and  coal  mining,  i 
Part  II.  Miscellaneous  mining  subjects.  Price  | 
82. .-jO.  ' 

Abstracts  of  current  Decisions  ox  Mixes  axd 
.Mixing.  October,  1014.  to  April.  1915.  By 
J.  W.  Tho.mpsox.  U.S.  Bureau  of  Mines. 
Bulletin  101  (Law  Serial  5).  138  pages 
9Jx5J  in.     Price  15  cents. 

Twexty-sixth  Annual  Report  of  the  Ken- 
tucky' Agricultural  Experiment  vStation, 
for  the  y'e.vr  1913.  State  University  Press, 
Lexington,  Ky.     024  pages,  9x0  in. 

In  addition  to  the  Report  on  the  year's  work  of 
the  .Station,  this  volume  contains  Bulletins  Nos. 
109  to  177  of  the  Experiment  Station,  including 
reports  on  the  woody  plants  of  Kentucky,  con- 
centrated commercial  feeding  stutis,  the  sulplun 
content  of  typical  Kentucky  soils,  commercial 
fertilisers,  and  mineral  waters. 

A    Bibliography'    of    the    Chemistry    of   Gas  | 
Manufacture.     By  W    F.  Ritt.max  and  M.  C. 
Whitaker.     U.S.  Bureau  of  Mines,  Tech.  Papei 
120.     29  pages,  9  x  0  in.      Price  5  cents.* 

Gasoline  JIixe  Locomotives  ix  REL.\Tio>r  to  I 
Safety  axd  Health.  By  O.  P.  Hood  and  i 
R.  H.  Kudlich.  With  a  "chapter  on  methods  | 
of  analvsing  exhaust  gases,  by  G.  A.  Burrell.  i 
U.S.  Dept.  of  Mines.  BuU.  74.  83  pages,  I 
9  x()  in.     Price  15  cents.* 


SlIOT-FIiaXG      IX      T'OAL      .MiXES      BY      ELECTRICITY 
I  CONTROLLED   FROM   OUTSIDE.       Bv  If.    H.   CLARK. 

N.Y.  Berth,  and  C.  M.  .Meaxs.     U.S.  Bureau 
'        of   Mines.   Tech.    Paper    108.     30  pages.     Price 

5  cents.* 
I 
I   Mixe    Vextilatiox    Stoppixgs.    with    especial 

referexce  to  Coal   Mixes  ix   Illinois.    By 

R.  Y.  Williams.     U.S.  Bureau  of  Mines,  Bull. 
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.    >>  ii.LiAiis.       L  ..-).    nuieau  ui  .imic 
30  pages.  9x0  in.     Price  10  cents.' 


•  A  certain  number  of  these  publiciitions  can  be  obtained  ftei-^ 
on  application  to  the  respective  (iDverninent  Dep.irtnieiiU.         | 

In  the  case  otthi-  U.S.  Governijient  inibliiations,  when  fhUsuiipiS; 
is  exhausted,  copies  can  be  obtaine.l  at  the  prices  mentioned  ironn 
the  Superintendent  of  Documents,  D.C.,  U.S.A. 


949 


Journal  of  the  Society  of  Chemical  Industry. 


No.  IS,  Vol..  XXXV. 


SEPTEMBER    30,  1916. 


No.  18,  Vol.  XXXV. 


British  Association. 


SOME  ASPECTS  OF  THE  FUTURE  OF  THE 
SYNTHETIC  CHEMICAL  INDUSTRY 
OF  GREAT  BRITAIN. 

Address  delivered  at  the  British  Association 
(Section  B),  Newcastle  Meeting,  1916. 

BY   FRAXCIS   H.    CARR. 

Since  the  outbreak  of  war  we  have  read  and 
listened  to  much  concerning  the  question  how  to 
assist  the  development  of  British  chemical  in- 
dustry, and  nearly  all  that  we  have  read  and  lieard 
as  to  "tlie  need  of  co-operation  in  both  research  and 
industry,  and  their  systematic  organisation  in 
matters  financial,  manufacturing,  and  educational, 
has  met  >vith  our  approval.  Over  and  over  again 
we  have  been  urged  to  take  resolute  action — as, 
indeed,  we  were.  also,  from  time  to  time  before 
the  war.  Already,  not  a  few  of  us  are  getting  very 
weary  of  these  discussions  and  are  determined  to 
replace  them  by  immediate  action. 

What   has   been   said   of   the    British   chemical 
industry  in  general  applies  with  special   force  t» 
the    synthetic    chemical    branch,    with    which    I 
propose  to  deal.     As  I  wish  to  refrain,  if  possible, 
from  the  repetition  referred   to.   will  you  please 
excuse  me  from  attempting  to  give  any  complete 
sxirvey  of  the  future  prospects  of  this  branch  and 
allow'me  to  deal  with  the  educational  aspect  of  the 
matter,  which,  after  all.  may  be  the  one  of  which 
you  are  weariest  ?     It  must  be  because  I  am  not  an 
educationalist  that   I   am   bold   enough   to   come 
liefore  men  who  are  so  qualified,  and  make  fresh 
nnd  heterodox  proposals  for  which  a  teacher  of 
■  homistry  might  incur  severe  chastisement  at  your 
hands.     However,  if  one  may  proceed,  let  it  be 
assumed  that  we  understand  approximately  the 
])resent    position    of    the    synthetic    chemical    in- 
dustry, and  how  we  have  been  led  during  the  ^ar 
to  manutactiire  many  dyes  and  medicinal  chemicals 
in  addition  to  those  which  were  previously  made 
liere.     Of  many  of  these  substances  the  demand 
ii:cnerally  created  by  Germans)  had  by  that  time, 
ind  in   most   cases   long   previously,    become   an 
imperative  need.     It   is   equally  underetood   that 
his   gre.it    need    and    the    enormous    increase    in 
'rices  resulting  therefrom  have  temporarily  opened 
he  way  to  the  manufacture  of  many  dyes  and 
luedicinal     and    .photographical     chemicals     not 
iiitherto  made  here.     Probably  we  are  agreed,  also, 
|is  to  the   need   of   taking   steps   to   protect   tlie 
ndustry  fi'om  destruction  by  foreign  competition 
luring  the  early  years  after  the  war,  and  as  to  that 
I't  establishing  it  ultimately  without  dependence 
jiponany  fonn  of  protective  measures — for,  in  the 
jDDg    run.    scientific    efficiency    must    determine 
I'hich   nation   shall    retain    an    industry.     What, 
jhen,  are  the   conditions   required   to   make   the 
ynthetic  chemical  branch  of  the  industry  floiu'ish 
jUd  expand  in  Great  Britfiin  ? 

The  manufacture  of  synthetic  chemicals  is, 
perhaps,  peculiar  among  manufactures  in  one 
.'spect.  A  very  great  diversity  of  operations  in- 
;olving  expert  knosvledge  has  to  be  carried  out  in 
■le  preparation  of  any  one  compound,  and,  with 
ut  lew  exceptions,  the  demand  for  any  one  su  A 
jibstance  is  so  small  that,  for  economic  reasons, 
s  manufacture  cannot  be  carried  on  continuously 
'i  the  year  round.      The   diveroitv  of   functions 


required  of  workei-s  and  organisation  must  therefore 
be  st  ill  further  extended  by  the  making  now  of  one 
compound,  now  of  quite  a  different  one.  In 
addition  to  being  various,  the  operations,  as 
already  indicated,  are  often  difficidt,  requiring 
skill  and  experience,  lack  of  which  on  the  part  o£ 
the  workman  may  entail  heavy  losses. 

We  are  generally  agreed,  no  doubt,  that  this 
diversity  makes  co-operation  between  manu- 
facturers a  fundamental  necessity,  so  that  inter- 
mediate products  required  for  several  manufactures 
may'  be  made  economically,  and  therefore  on  the 
lai-gest  possible  scale,  and  without  unnecessary 
overlapping.  But  I  wish  to  focus  attention  upon 
the  t\'pe  of  men  requii'ed  to  carry  on  and  direct 
such  manufactures,  and  to  point  out  that  if  our 
educational  provisions  for  supplying  suitable  men 
were  less  haphazard  it  would  be  greatly  to  the 
advantage  of  chemical  manufacture  in  Great 
Britain.  At  the  same  time,  it  must  be  admitted 
that  the  prospects  of  those  embarking  on  a  chemical 
career  are  not  as  aUuiing  as  they  might  or  ought 
to  be. 

The  works  chemist  is  not  a  greatly  envied  man 
as  is,  say,  a  medical  practitioner,  a  barrister-at- 
law,  or  a  civil  engineer,  yet  he  should  have  at 
least  as  lengthy  an  education  as  any  of  these. 
The  industry  needs  more  men  of  ability,  character, 
and  courage,  and  to  get  them  we  must  improve 
tlie  position  both  as  regards  scientific  recognition 
and  remuneration.  The  latter  should  be  liberal 
enough,  not  only  to  attract  men  of  first-rate 
ability  to  the  industry,  but  to  retain  them  on  its 
technical  side.  It  is  anomalous  that  a  man's 
earning  capacity  should  generally  be  considered 
distinctly  greater  in  commercial  than  in  technical 
occupations  ;  the  anomaly  vmfortunately  exists, 
and  is  responsible  for  a  good  many  deliberate 
desertions  of  the  technical  for  the  commercial  side 
of  a  business.  A  more  general  adoption  ot  systems 
of  partial  payment  by  results  would  not  only 
benefit  both  employer  and  employed,  but  would 
have  far-reaching  effects  upon  the  whole  industry 
by  stimulating  men  to  greater  effort  and  inducing 
tliem  to  remain  at  their  technical  work.  Scienti- 
fically trained  people  would  do  well  when  accepting 
engagements  to  stipulate  for  some  scheme  of  par- 
ticipation in  the  fruitfulness  of  their  work.  Such 
schemes  have  worked  well  for  both  parties  in  the 
cbenii(  al  industry  on  the  Continent,  and  have  been 
a  material  factor  in  its  progress. 

Let  it  be  granted,  then,  that  the  chemical 
industry  is  in  need  of  specially  trained  workers — - 
a  position  which,  after  all,  is  true  of  many  in- 
dustries. By  what  process  ought  they  to  be  pre- 
pared ':*  In  the  college,  in  the  factory,  or  in  both  ? 
Most  of  us  will  agree  that  it  must  be  by  the  last- 
mentioned  combination — that  neither  college  nor 
factorv  can  alone  complete  the  training  ;  but  as 
to  the"  details  of  the  functions  to  be  performed  by 
the  two  there  is  greater  room  for  difference  of 
opinion. 

At  this  stage  we  need  to  discriminate  between 
two  classes  of  workers,  namely  (1)  technical  and 
scientifically  trained  departmental  managers,  and 
(2)  expert  operatives.  The  first  class  consists  of 
resourceful  well-trained  chemists  actually  directing 
on  the  spot  operatives  of  the  second  class.  They 
must  be  men  prepared  to  give  directions  when  a 
reaction  takes  a  different  course  from  that  ex- 
pected ;  men  with  some  engineering  as  well  as 
chemical  training  ;  men  who  can  carefully  harvest 
from  dailv  observations  all  those  deductions  which, 
in  sum  total,  become  invaluable  knowledge.     Such 
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acoiiinulativc  experience  of  practical  detail  is  the 
secret  of  success,  leading  yields  hiirher  and  higher,  \ 
making  the  lahour  cost  of  the  product  less  and  less,  ! 
and  residting  at  times  in  important  dist-overies. 
This  power  of  controlling  complicateil  and  delicate 
processes,  not  mereJy  conscientiously  but  with  in- 
telUgence  and  initiative,  of  observiii!::  closely  and  of 
appreciating  what  in  the  mass  of  oliservcd  details 
is  of  practical  as  well  as  of  scientific  importance, 
demands  qualities  of  mind  anil  of  interest  whicli 
are  dilTerent  from,  though  not  incompatible  with, 
those  of  the  resi-arch  chemist  in  the  narrower  sense. 
The  industrial  chemist  may  have  the  research  in- 
stinct and  will  not  need  to  starve  it,  but  his  hunger 
after  new  knowknlge  for  its  o«n  sake  must  not 
prevent  liis  giving  interest  and  enthusiasm  to 
saving  on  the  cost  of  materials,  labour,  and  fuel  : 
and  such  work  demands  not  merely  a  t>'pe  of 
ability  as  speciaUsed  as  that  of  the  research 
chemist,  but  above  all  a  tj-pe  of  training  which  our 
eilucatioual  system  appears  most  conspicuously  to 
lack.  I  regard  it  as  fuiulamental  to  the  solution 
of  the  problem  before  us.  For  it  is  in  synthetic 
chemical  manufacture  above  all  other  liranches 
of  chemical  manufacture  that  men  of  this  kind  are 
indispensable,  and  it  is  to  la^-k  of  educational  pro- 
vision for  their  development  and  encouragement 
more  than  to  anything  else  that  I  am  disposed  to 
attribute  our  failure  in  that  field. 

One  needs  to  apologise,  I  suppose,  for  dealing  at 
greater  length  with  this  well-worn  topic  of  educa- 
tion, yet  I  feel  conapelled  to  do  so  by  reason  of  the 
great  need  of  some  means  for  more  quiikly  and 
effectively  supplementing  university  education  in 
these  respects  so  as  to  fit  men  for  the  pui-suit  of 
industrial  thenustry.  As  we  have  heard  so  often, 
the  university  graduate,  including  the  B.i5c.Tech.. 
has  even  less  knowledge  of  how  to  contrive  to  apply 
his  knowledge  than  the  manufacturer  has  of  how 
to  utilise  it  ;  the  result  being  that  the  chemist  in 
his  c«ged  laboratory  is  held  by  his  employer  at 
arm's  length  from  manufacturing  operations,  and 
his  lack  of  self-confidence  stiU  further  increases  the 
difficulty  of  putting  his  knowledge  into  practice. 
The  working  foreman's  rule-of-thumb  knowledge — • 
to  which  great  respect  is  due — is  commonly  re- 
garded by  the  manager  as  a  bulwark  not  to  be 
shaken  by  any  theoretical  considerations,  however 
plausibly  they  may  be  put  forward  by  the  chemist  : 
and  experience  often  justifies  this  attitude  be- 
cause, although  the  chemist  knows,  he  does  not 
know  that  he  knows.  au<l  ho  therefore  lacks  con- 
fidence in  applying  his  knowledge.  The  fii-st 
failure  is  regarded  as  proof  of  mistake  instead  of 
the  first  stepping-stone  to  success,  which  indeed  it 
often  is.  The  trained  chemist,  without  under- 
standing the  practical  ajjpUcation  of  knowledge, 
is  in  a  dilemma  in  industrj- — he  must  either  gain 
knowledge  by  risking  mistakes  or  remain  in  in- 
significance in  Ills  laboratory.  That  is  the  ditli- 
culty  ;  the  question  is,  can  we  evolve  a  practical 
scheme  for  removing  it?  The  orthodox  edu- 
cationalist view  is.  I  heheve,  that  after  the  stage 
of  graduation,  training  can  best  be  cairied  out 
either  in  the  research  lahoratorj-  or  in  the  industrial 
establishment.  My  own  view  is  that  neither  of 
these  places  at  present  affords  the  projier  training 
required.  Tlie  shortcomings  of  the  researcli 
laboratory  for  this  purpose  have  Vieen  already 
indicated,  and  it  is  self-evident  that  lompetitive 
industrial  concerns  will  not  facilitate  the  training 
of  men  either  by  affording  them  the  necessary 
leisure  or  by  enabling  them  to  pass  from  one  works 
to  another.  It  is  notorious  that  in  fear  of  such 
ni'-n  pas.sing  on  secrets  (some  real,  others  imagin- 
ar\)  to  competing  firms,  cm])loyers  put  many 
difTiiulties  in  the  way  of  sucli  training  as  the 
works  might  afford,  and  sometimes  metajjhoricaUy 
keep  their  chemists  locked  up  in  the  laboratory. 


In  addition  to  a  sound  and  thorough  funda- 
mental knowledge  of  chemistry,  physics.  aiiJ 
engineering,  and  a  little  of  many  "other  things,  tli. 
works  chemist  requires  the  knowledge  of  applyiiii. 
knowledge,  lie  needs  to  undei-stand  the  busiues.- 
of  applying  chemistry  to  manufacture,  just  as  tin 
engineer  iloes  the  applic^ation  of  physics  to  tlic- 
same  end.  At  present  we  ignore  the  study  of  tlic 
history  of  industrial  processes,  the  economics  of 
chemistry,  the  accountancy  of  chemi.stry,  ami  the 
api)lied  mathematics,  moihauics,  and  engineering 
of  chemistry  ;  yet  all  of  these  are  subject.s  capable 
of  being  taught  to  great  advantage  and  for  the 
most  part  in  the  laboratory  in  much  the  same  wa\ 
as  electrical  and  mechanical  engineering  are  taught 
The  scheme  which  1  desire  to  propose  a)>plic^ 
exf-lusively  to  students  who  have  creditably  i>asseii 
through  a  full  college  curriculum.  It  involves  thi 
formation  of  one  or  more  technological  colleges  c: 
a  new  type.  Such  a  college  would  itself  be  nothui;; 
less  than  a  manufacturing  concern,  having  a  com-  , 
plete  and  well  regulated  i-ourse  extending  over,  | 
say,  two  yeai-s,  the  students  of  which  wouUl  spend  i 
a  considerable  portion  of  their  time  in  actually 
manufacturing,  under  the  direction  of  experienced 
technical  men,  those  inorganic  and  organic  com- 
pounds which  are  required  in  relatively  small 
quantities  by  educational  and  reseai'ch  institutioiih 
throughout  the  Empire.  For  supplies  of  the.-i 
substances  we  have,  to  our  no  small  discredit,  been 
dependent  almost  entirely  upon  (ierman  enter 
prise,  and  even,  in  many  instani  es,  on  that  of  one 
particular  German  firm,  ^^'ith  such  p:'oductions 
the  ordinary  manufacturer  wiU  not  be  troubled, 
since  the  demand  is  so  small  and  irregular  as  to 
render  theni  insufficiently  remunerative. 

The  college  \could  need  a  large  permanent  staD 
who  would  conduct  it  on  lines  of  strict  and  com- 
plete business  organisation  and  discipline.  Tin 
hovirs  of  attendance  would  be  not  less  than  eight 
jier  day  and  the  holidays  short.  To  enforce  tin 
regulations,  power  of  dismissal  would  be  given  ti 
those  in  control,  and  no  student  would  be  abli 
to  proceed  from  one  stage  in  his  course  to  anothei 
without  having  qualified  in  the  earlier  one. 

Structiu'ally,  the  college  would  be  comjiosed  o 
the  lecture  rooms,  chemical,  physical,  and  engineer 
ing  lalioratories.  drawing  office,  and,  in  addition 
a  series  of  well-equipped  manufacturing  labora 
tories.  with  store-rooms,  joiners'  and  fitters' shops 
and  so  forth,  and.  lastly,  but  by  no  means  of  leas 
importance,  a  power  plant  generating  steam,  gfl'- 
and  electricity  under  such  conditions  that  th' 
efficiency  is  daily  computed  and  under  control 
The  steam,  gas,  water,  and  electricity  supplied  t' 
each  section  should  be  recorded  on  meters,  for  tli 
fundamental  requuements  must  be  that  the  stiidcii 
should  learn  to  approach  chemical  operation 
quantitatively  from  the  point  of  view  of  the  vain 
of  raw  materials,  the  yield  ot  product,  the  heat  an 
power  alisorljed,  and  time  and  labour  expended. 

To  a.ssist  the  student  in  getting  the  tiuc  eon 
inercial  perspective  he  woidd.  in  the  beginnint 
attend  a  course  of  instruction  in  accountancy  an 
costing  as  exemplified  in  the  system  adopte 
throughout  the  college. 

Having  said  so  much  of  the  general  idea  of  m 
scheme  I  wish.  Iiefore  entering  into  other  detail 
to  explain  that  tlie  oliject  in  view  is  not  to  tcac 
the  method  of  manufacture  of  a  particular  prodir 
or  kind  of  product.  ^Uthough  this  may  be  doi 
successfully  in  the  c^se  of  certain  industries,  a; 
for  example,  brewing  and  tanning,  it  is  clear' 
impossible  for  the  chemical  industry  in  genera) 
but  the  care  .and  exercise  of  resource  reauired  . 
the  manufacture  of  a  .selection  of  iheniicals  on  tf 
small  manufacturing  scale  of  fi-om  .')  to  1000  kU' 
are  typical  of  most  manufactuit's,  and  instructio: 
on  these  Unes  could,  1  claim,  he  made  of  imnaen' 
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yalae,  though,  of  course,  the  whole  of  a  manufac- 
facturer's  knowledge  can,  by  no  conceivable 
means,  be  given  in  an  institution. 

In  Ivis  proinvss  through  the  laViorat cries  the 
student  would  spend  some  time  during  the  first 
year  in  an  analytical  department,  in  which  the 
intermediate  and  finished  prothicts  are  submitted 
to  examination  for  purity.  It  would  be  the 
function  of  the  permanent  staff  of  this  department 
to  set  such  a  standard  of  perfection  in  manufacture 
as  shotild  upliold  the  reputation  of  the  college 
inth  the  institutions  using  its  products,  and, 
incidentally  in  many  cases,  supplying  it  with 
students,  iluch  of  the  care  expended  in  the 
works  woulil  be  deternuned  by  the  efficiency  of 
Qiis  department,  and  the  fact  that  the  reputation 
of  the  college  would  depend  on  the  judgment  of 
those  institutions  and  colleges  to  which  the  pro- 
duct* are  supplied  would  act  effectively  in  main- 
taining a  standard  of  excellence  of  work. 

During  the  first  year  the  student  would  attend 
courses  of  instruction  in  physical  and  electro- 
chemistry, applied  mathematics,  construction  and 
design,  chemical  engineering,  machine  drav,"ing, 
etc. ;  he  would  also  receive  practical  instruction 
in  the  repair  shop  and  power-house,  as  well  as  in 
the  use  of  special  machinery  and  plant.  He  would 
take  his  turn  at  stoking,  engine  driving,  maldng 
-team- joints,  lead-burning,  and  so  forth. 

Passing   into    the    works   laboratory,    first^year 
students  would  lie  set  in  small  groups  to  manu-  i 
facture  at  first  simple  inorganic  compounds,  and 
would  be  given  an  opportunity  of  watching  the 
(derations   of  advanced  students.     These   manu- 
facturing operations  would  need  to  be  conducted 
under  strict  discipline  as  regards  both  time  spent 
and  quantitative  results,   and  although  from  its 
nattire  the  work  would  not  be  on  the  full  scale  of 
(ordinary  technical  procedure,  it  would  be  carried 
•nt  on  a  sufficiently  lai^e  scale  to  require  manu- 
•icturing  apparatus  as  distinguished  from  that  of 
the  laboratory.     During  the  first  and  second  year, 
-tudents   gradually   would   become   familiar   with 
the    construction    and    use    of    autoclaves,    large 
eaction  vessels,   vacuum  pans,  gas  compressors, 
urnaces,  centrifuges,  filter-presses,  and  so  forth, 
md  would  acquire  experience  in  handling  difficult 
ind  dangerous  substances,  in  utilising  catalysts, 
'tc.     He  would  also  have  experience  in  designing 
pe^ial   pieces    of   plant    for    particular    technical 
,)rocesses.     In  the  second  year,  courses  of  lectures 
Tould  include  various  engineering  aspects,  among 
hem  steam  raising  and  power  production,  every 
tudent  spending  several  weeks  in  the  department 
oncerned  with  the  svipply  of  steam  and  power 

0  the  institution,  and  in  a  laboratory  in  which 
uel,  water,  and  flue  gases,  etc.,  are  analysed. 

Courses  of  instruction  in  .special  manufactures, 
uch  as  sulphuric  acid  and  alkali,  would  probably 
'  nd  their  place  in  the  curriculum  ;  arrangements 
jiight  be  made  for  students  destined  for  particular 
idustries  to  attend  special  courses  of  instruction 
iven  by  men  actually  engaged  in  the  industries 
1  question — a  proceeding  which  has  already  been 
lopted  in  the  evening  classes  of  some  of  ovir 
schnical  colleges, 

1  Further,  it  would  be  an  invaluable  adjunct  to 
jich  a  college  if  arrangements  could  be  made  for 
|Udents  to  attend  courses  of  practical  instruction 
1  actual  works.  By  careful  arrangement  this 
light  be  done  with  such  sUght  interference  to  the 
.ismess  of  the  firms  concerned  during  only  a  short 
I'riod  in  each  year  that  the  opposition  to  the 
ioposal  would  be  satisfactorily  met.  Above  all,  , 
1  is  essential  that  the  staff  of"  the  college  should   ( 

nsist  mainly  of  men  of  ripened  works  experience  I 
not,  be  it  understood,  men  (however  able)  who  | 
y  merely  spent   a   period   in   the   research   or    , 


analytical  department  of  a  works.  Such  men 
have  usually  been  regarded  by  our  educational 
authorities  as  men  with  works  experience,  when  in 
point  of  fact  they  have  little  more  real  claim  to  a 
knowledge  of  chemical  manufacture  than  has  the 
average  practising  analyst. 

As  regards  the  nature  of  the  substances  manu- 
factured, the  first-year  students  would  be  occupied 
partly  in  making  from  raw  material  simple 
inorganic  substances;  for  instance,  potassium 
bichromate  and  permanganate,  metallic  arsenic 
and  tellurium,  hyth-ogen  peroxide,  hytlriodic  acid 
and  ammonium  persulphate,  and  p.trtiy  in  isolating 
anil  purifj-ing  tar  products,  sugars,  and  natural 
vegetable  products,  such  as  theobromine  and 
caffeine. 

In  the  second  and  succeeding  years — for  it  may 
be  safely  assumed  that  many  students  would 
remain  longer  than  two  years,  and  it  should  prove 
pissible  to  pay  them  small  salaries  to  do  so — the 
students  would  be  occupied  in  carrying  out 
synthetic  organic  processes  on  the  large  scale  ; 
they  would  be  enabled  to  follow  each  other's 
processes,  being  present  to  watch  critical  stages 
and  so  enlarging  their  experience. 

The  compounds  manufactured  would,  in  general, 
be  those  which,  while  not  in  common  use,  are 
requiredforexceptionalpurposes,  chiefly  by  colleges 
and  research  laboratories.  In  order  that  the  scale 
may  be  a  large  one  it  would  be  necessarj"  to  make 
of  many  substances  much  bigger  quantities  than 
are  hkely  to  be  required  ;  these  might  remain  in 
storage  for  many  years,  and  only  gradually  would 
a  complete  list  of  the  substances  in  demand  be 
accumulated. 

One  claim  for  this  scheme  is,  that  besides  afford- 
ing a  really  practical  training,  it  would  maintain 
and  impart  by  means  of  actual  manufacture  and 
sales  a  standard  of  industrial  efficiency  almost 
impossible  of  attainment  without  this  incentive. 
It  would  also  have  the  further  practical  value  of 
supplying  many  chemicals  for  which  we  have 
hitherto  been  dependent  upon  Germany.  Xor  need 
we  fear  that  such  a  scheme  would  give  serious 
offence  in  commercial  quarters,  for  the  monetary 
value  of  business  in  the  manufacture  of  fine 
chemicals  of  this  type  is  of  no  great  account,  and 
it  would  not  be  difficult  to  avoid  jealousies  by 
confining  the  manufacture  to  those  substances 
which  manufacturers  of  fine  chemicals  do  not  wish 
to  produce. 

If  a  manufacturer  should  complain  that  he  is 
subjected  to  unfair  competition  through  the  pro- 
duction of  a  certain  chemical  by  an  endowed  and 
privileged  institution  the  reply  is  simple  :  let  him 
produce  a  supply  of  the  substance  of  adequate 
purity,  and  it  may  be  assumed  that  the  college  of 
my  conception  would  leave  it  to  him. 

Incidentally,  the  college  would  prove  of  great 
advantage  to  research  workers,  who  would  have 
here  faciUties  for  procuring  the  compounds  with 
which  their  investigation  conunences,  instead  of 
spencUng  a  lot  of  their  valuable  time  in  repeating 
tedious  preparations  on  a  small  scale.  This  single 
benefit,  increasing  as  it  would  the  effectiveness  of 
research  workers,  would  rea4:-t  favourably  on  the 
industry  as  a  whole. 

It  may  be  objected  that  by  the  time  a  student 
has  graduated  he  has  no  means  to  continue  his 
education  for  two  more  years,  making  the  course, 
say.  five  years  in  all.  If  we  consider  the  number 
of  medical  students  who  find  the  means  for  a 
course  of  usuaUv  greater  length  the  difficidty  does 
not  appear  insuperable.  It  may  be  met  to  sonie 
extent  bv  the  suggestion  that  no  student  in  this 
college  should  proceed  to  his  second  year  imless 
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h«  merits  promotion  by  his  attendance  and  pro- 
gress in  the  tirst  year  ;  it  might  then  lie  possible 
to  remit  the  fees  in  the  second  year,  or  even  to 
give  a  small  remxmeration.  Tlie  sales  o(  the 
chemist's  products  would,  perhaps,  assist  partly  in 
enabling  this  to  be  done,  but  endo^'nnent  by  the 
Covernnient  as  well  as  by  the  Association  of 
British  t'henucal  Mauufactusers  should  do  so  more 
xnaterially. 

Cheniifal  manufactureis  commonly  pay  salaries 
to  members  of  their  staff  who  are  trying  to  teach 
themselvis  what  might  be  more  quickly  taught  in 
the  institution  1  have  sketched,  but  still  more 
must  he  spent  for  this  puipose  if  our  industry  is  to 
progrtss.  and  it  would  be  far  more  economical  to 
do  so  in  the  manner  here  proposed.  N'o  doubt  can 
exist  that  contributions  from  employers  through 
the  Association  of  Chemical  3lanufactureis  might 
.affoid  a  substantial  and  adequate  endowment, 
but  for  the  cost  of  the  buildings  and  equipment 
«urely  we  might  justly  look  to  the  Government, 
for  it  is  recognised  in  the  highest  quarters  that  our 
educational  oi^anisation  must  oe  directed  to 
practical  ends  of  this  very  nature. 

Dealing  next  with  the  training  of  the  expert 
operative,  we  recognise  that  his  chief  training 
ground  is  now  the  factory,  and  must  remain  so 
for  the  present.  Unfortunately,  the  lack  of  an 
established  apprenticeship  system  in  the  chemical 
trade  renders  this  training  very  uncertain  and  at 
times  valueless,  and  efforts  are  needed  to  improve 
it.  Much  may  be  done  by  utihsing  the  research 
and  analytical  laboratorits  of  a  works  for  the 
purpc'se  of  training  selected  boys  from  primary 
:snd  secondary  schools.  To  secure  the  success  of 
such  a  methcd  attendance  at  evening  classes 
should  be  a  condition  of  engagement  in  these 
laboratories,  and  the  fees  ought  to  be  paid  by  the 
-employer.  This  plan  has  many  limitations,  for 
jiot  only  may  it  be  disadvantageous  to  the  work 
of  the  laboratories  to  pass  youths  fonvard  in  this 
way,  but  the  amount  of  attention  which  can  be 
given  to  them  is  insufficient,  and  the  number  so 
trained  does  not  meet  the  requirements  of  a 
growing  industry.  Our  secondary  schools,  excel- 
lent the  ugh  many  of  them  are,  fail  lamentably  to 
produce  youths  suitable  for  industrial  careers. 
Too  little  latitude  is  granted  by  the  Board  of 
Education  to  permit  of  youths  in  a  particular 
district  being  trained  for  industries  belonging 
thereto,  nor  is  there  sufficient  differentiation  at  the 
age  of  about  thirteen  in  the  training  given  to  boys 
of  quite  different  aptitudes.  It  would  not  he 
difficult  in  large  towns  to  arrange  that  one  or  other 
institution  shejuld  frame  its  course  somewhat  on 
the  line  of  the  old  !Mechairics'  Institute,  whose 
discontinuance  has  proved  such  a  real  l<.ss—  select- 
ing the  boys  who  are  to  attend  it  from  all  the 
other  sece>ndar}'  schools  of  the  elistrict.  Tlie 
selection  would  be  comparable  to  that  which  at 
present  is  made  in  the  case  of  students  proceeding 
to  the  commercial  course  in  some  secondai-y  schools. 
Physics,  mechanics,  chemistry,  mathematics, 
machine  construction,  and  mechanical  drawing 
shoultl  figure  on  the  time-table,  and  the  full  course 
would  extend  to  frjur  years. 

In  addition  to  this  modification  of  our  secondary 
schools  one  carmot  plead  tejo  often  or  too  much 
for  the  Government  of  this  country  immediately 
to  adopt  ee^mpulsory  continiration  of  the  education 
of  those  brought  up  in  our  primary  schools  ;  at 
least  eight  hours  per  week  should  be  so  spent  until 
eighteen  years  e>f  age,  the  houis  which  people  of 
this  age  i-an  be  employe-el  in  factories  being  limited 
to  foily  per  week,  and  the  secondar>-  schf>ols, 
already  referred  to,  supplying  the  necessary  classes. 


But  this  is  not  the  proper  e^ccasion  for  discussii\<i 
in  detail  the  lai-ge  question  of  ge-noral  jtrini.iry 
and  seci>ndary  education.  It  suffices  here  to  call 
attention  to  the  fact  that  dicurical  luanufactuiH? 
among  many  either  iiidiistrics  wouUl  be  greatly 
benefited  by  the  refonus  referreHi  to. 

No  mention  has  been  made  of  the  educational 
provision  for  training  research  workeis.  because 
it  is  felt  that  our  universities  are  cajxible  of  turning 
out  all  that  we  r-equire.  Of  their  capacity  in  tills 
respect  as  well  as  of  the  competency  of  British 
students  we  may  rest  well  assured.  Of  greater 
moment  is  it  that  manufacturers  should  under- 
stand the  commeivial  value  of  pure  research,  and 
that  they  should,  both  by  co-operating  with  the 
imiversities  and  by  providing  their  own  laliora- 
teiries.  render  it  possible  for  these  re-searchers  to 
carry  on  their  inve^stigations. 

To  le)ok  upon  rcseare'h  as  a  business  proposition 
has  been  distastefid  to  many  of  that  great  band 
of  devotees  to  science  who  have  been  attracted 
thereto  by  the  love  of  research  and  the  quest  of 
knowledge  for  its  own  sake,  but  I  am  sure  it  would 
be  healtliful  if  this  attitude  on  the  part  of  scientific 
men  were  somewhat  modified  so  that  matters  of 
practical  importance  nright,  without  prejudice  to 
scientific  reputation,  frequently  form  the  subject 
of  research  in  acade^mic  laboratories  and  of  theses 
for  degrees. 

The  commercial  exploitation  of  the  results  of 
researches  is  a  matter  calling  tor  careful  attention 
in  this  country  in  the  domain  of  medicinal 
chemistry.  Tliis  matter  presents  considerable 
difficulty,  partly  becaiise  the  medical  fraternity 
are  very  conservative  and  unwilling  to  adopt  new 
remedies,  but  mainly  because  of  the  difficulty  in 
getting  drugs  tested  and  getting  official  receignition 
of  then-  utility.  In  Germany  the  dcmanel  for  such 
new  remedies  has  been  created  by  medical  m<'n 
rewartied  for  their  services,  a  system  happily 
impossible  in  this  country  and  one  which  may  do 
damage  to  the  health  of  the  unfortunate  con- 
sumers. To  overcome  these  difficulties  it  is 
suggested  that  institutions,  universities,  and 
hospitals  should  co-operate  iir  performing  physio- 
logical and  chemical  tests  of  likely  substances,  and 
that  sonre  body  such,  for  instance,  as  the  Medical 
Research  Committee  should,  on  examination  and 
confirmation  of  the  evidence  thus  afforded, 
authoritatively  express  opinion  on  the  usefulness 
of  new  diugs,  which  opinion,  properly  vouched  for 
in  this  way,  would  no  doubt  be  accepted  by  tlio 
medical  practitioneis.  This  is  particularly  ditficult 
under  the  present  system  by  which  good  and  bad 
remedies  alike  become  known  to  them  by  the 
advertisements  of  interested  firms. 

In  conclusion,  let  me  reiterate  in  a  very  few 
words  what  I  have  endeavoured  to  express  at 
greater  length  in  this  paper,  namely,  that  the 
future  of  sjTithetic  chemical  manirfacture  as  well 
as  of  other  "branches  of  the  industry  in  this  country 
can  only  be  secured  by  greater  progress  in  orgaiii 
satiou  and  by  co-opeiation  among  the  varioii> 
fii-ms  engaged  in  it.  That,  in  adilition,  there  mu-st 
be  an  important  development  in  our  syst-em  "I 
technical  education  so  as  to  increase  the  elliciencv 
of  labour  and  its  scientific  management.  F<>i 
this  purpose  I  have  put  forward  with  all  modesty 
certain  practical  srrggestions. 

Finally,  let  us  not  wander  like  the  Ix)»t  Tril»-/ 
of  Israel  in  the  Desert,  crying  aloud  to  the  Govern 
ment  to  act  as  our  Providence,  but  let  us  contrnin 
to  work  out  our  own  .salvation,  and  tnist  tli 
Govemurent  to  give  the  a.ssistance  we  need  whci 
we  ask  for  it. 
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Ileal  Iransmission  ihrouqh  boiler  tubes.  H.  Krei- 
sini;er  and  J.  F.  Baikioy.  Tech.  Paper  114,  U.S. 
Bui'eau  of  Mines.     3t5  pages. 

Thk  following  dedurtions  are  drawn  from  a  large 
number  of  measurements  of  the  temperature  of 
the  inside  and  outside  of  tlie  tubes  of  a  Itoiler.  The 
temperature  of  the  boiler  tube  is  very  little  affected 
by  the  temperature  of  the  hot  gases,  and  does  not 
differ  from  that  of  the  boiler  water  by  more  than 
10^ — 20°  C.  The  boiler  tubes  can  easUy  transmit 
to  the  water  all  the  heat  which  they  receive  from 
llie  hot  gases,  and  providing  the  boiler  and  tubes 
,  are  free  from  scale,  oil,  or  deposit,  it  is  impossible 
to  overheat  the  tubes,  however  fast  the  boiler  is 
worked.  The  passage  of  the  heat  from  the  hot 
gases  to  the  tube  takes  up  the  most  time,  and  an 
increase  in  the  rate  of  working  a  boiler  can  only  be 
effected  by  devices  which  increase  the  rate  of  trans- 
mission of  heat  from  the  hot  gases  to  the  boiler 
tubes.  In  steam  pipes  conveying  saturated  steam, 
the  temperature  of  the  outside  of  the  pipe  is 
practically  identical  with  that  of  the  steam. 

— W.  H.  C. 

Salumled  vapours    [steam] ;    Relation  between   the 

temperature  and  pressure  of .     Kubierschky. 

Z.  angew.  Chem.,  1916,  29,  305 — 307. 

The  relationship  between  the  temperature  and  the 
pressure  of  saturated  steam  is  very  closely  ex- 
pressed by  the  equation  log  p  =  —  -    ^„_     ,    where 

I  p  is  the  pressure  in  atmospheres.     Expressing  the 
pressure   in  kilos,   per   square   cm.,  the   equation 

becomes  log  p  =      }  ,  „„^ — ->  and  in  mm.  of  mer- 


cury, log  p  = 


t  -t-230 

5-l(t — 100)  ,   „  001        1 

+  2-S81,orlogp 


8(t  +  19) 

t -1-230 

and   300°  C.   the 


t+230 
For  temperatures  between  35 
calculated  pressures  in  no  case  differ  from  the 
observed  pressures  by  more  than  1  "o,  and  in  most 
cases  by  very  much  less,  and  the  above  equations 
are  therefore  to  be  preferred  to  those  of  van't  Ho.1 
or  van  der  Waals. — G.  F.  M. 

Patents. 

Solida  from  liquids  ;    Apparatus  for  the  separation 

of  .       W.     Russell,     London.     Eng.     Pat. 

11,666,  Aug.   12,   1915. 

IThe  pulp  is  fed  as  a  thin  film  on  to  a  slightly 
(inclined  table  so  that  the  solid  particles  remain 
'n  the  table  (to  be  removed  by  a  scraper)  and 
the  liquid  drains  off.  Several  circular  tables 
having  an  inclination  of  less  than  1  in  ICO  may 
|be  mounted  one  above  the  other  on  a  central 
rotating  shaft. — W.  H.  C. 

Waier  from  air  or  steam  and  the  like  ;    Means  for 

1    separating .     J.  E.  Mortimer,  London.    Eng. 

i    Pat.  13,599,  Sept.  24,   1915. 

I^N'XCLAR  ribs  having  lips  on  the  side  facing  the 
I'urrent  are  disposed  transversely  in  the  conduit 
1  trough  which  the  air  or  steam  flows,  to  arrest  the 
articles  of  water  thrown  to  the  side  by  a  helical 
■affle  in  the  conduit,  and  convev  them_out  of  the 
)ath  of  the  air  or  steam. — W.  H.  C. 


Cooling   liquids  ;    Apparatus  for  ■ 


S.  Bates 
Pnidhoe'-on-Tyne."  " Eng.  Pat.  15,931,  Xor.  ll' 
1915. 

The   liquid    is 
fed    from     the 
trough,  g.  on  to 
the  rotary  dis- 
tributor, /,  and 
falls  on  to  the 
upper      trans- 
verse glitter  of 
the       inclined 
cooler.        The 
latter  is  form- 
ed by  the  in- 
clined surface,  a,  ha\-ing  trans- 
verse    ribs.     6,     and     slots    or 
perforations,     d,     so     arranged 
that  the  liquid  flows  over  the 
upper  edge  of  one  transverse  rib, 
and  falls  into  the  gutter  formed 
by  the  rib   below,  being  cooled 
by  the    air  which   is  drawn  in 
through  the  slots  or  perforations, 
d.    The  cooled  water  is  collected 
in  the  trough,  m. — W.  H.  C. 

Filtering  media  of  filtering  apparatus  ;    Means  for 

cleansing  the zcherein  air  is  introduced  with 

the  eleansing  liquid.     J.  Wilson,  London.     Eng. 
Pat.   16,901,  Dec.   1,   1915. 

Pekforated  hoods  of  inverted  V-shape  are  fitted 
over  the  inlet  pipes  for  the  cleansing  liquid  to  form 
separating  chambers,  the  washing  liquid  escaping 
through  the  lower  and  the  air  through  the  upper 
perforations,  and  thence  passing  upwards  through 
the  fUtering  medium. — W.  H.  C. 

Filter.  Filtration  of  liquids.  Filter.  E.  G.  Ackc- 
son.  Assignor  to  Acheson  Corporation,  New 
York.  U.S.  Pats,  (a)  1,193.333,  (b)  1,193,334, 
and  (c)  1.193,335,  Aug.  1,  1916.  Dates  of 
appl.,  (A)  and  (b)  Mar.  3,  1916,  (c)  June  5,  1916. 

(a),  a  filter  element  of  porous  ceramic  material  is 
made  of  arched  form  continuous  with  a  surr»>unding 
thicker  annular  portion.  The  arched  portion  is 
completely  contained  between  the  upper  and  lower 
planes  of  the  annular  portion  and  forms  a  partition 
within  an  enclosing  casing.  (B ).  A  filtering  medium 
for  liquids  is  formed  by  stirring  or  kneading  clay 
witli  a  deflocculating  agent  and  then  moulding  and 
baking  it.  (c).  A  filtering  element  is  formed  of  a 
surface  layer  of  the  material  described  in  (b)  with  a 
backing  of  relatively  permeable  material. 

— W.  F.  F. 


Filtering-frame  for  filter-presses.  W.  Guerrero, 
Madrid.  U.S.  Pat.  1,193.779,  Aug.  8,  1916. 
Date  of  appl..  Mar.  17,  1915. 
A  RECTAXGi'LAR  frame  is  provided  with  sockets 
along  two  opposite  inner  edges.  A  double  grate 
within  the  frame  consists  of  parallel  members  with 
transverse  connecting  portions  ;  the  latter  alone 
engage  with  the  sockets,  and  the  other  members 
are  substantiallv  flush  with  the  opposite  faces  of 
the  frame. — W."F.  F. 
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Grinding  mill :  Contminutinn  bo<lj/  for .    R.  C. 

Xewhoxise.  .Milwaukee.  Wis..  U.S.A.     Eng^  Pat. 


(.\ppl.  Xo.  321  i  of  191C. 


\ 


101,055,  Mar.  3.  1910. 
The  srrinding  bodies 
have  the  form  show  u  iu 
the  flgvire,  the  sienera- 
tingr  radii  of  all  the 
ciirve^l  surfaces  being 
approximatelv  equal. 

— W.  H.  C. 


Kiln.     J.     X.     Silva.     inieblo,    Colo.     U.S.    Pat. 
1.192,94»5.Aug.l,ll)16.  Dateof  appl.,Aiig.28.1915. 

A  NVMBEnJ  of  kilns  are  arranged  in  a  group  con- 
nected with  air  feeding  and~  waste  gas  exhaust 
tunnels,  which  surround  eaih  kiln  and  are  con- 
nected at  one  end  with  the  air  feed  and  at  the 
other  with  the  exhaust  tunnel.  Connection  with 
either  or  both  of  the  tunnels  can  be  established 
or  cut  off  by  suitable  vahes. — W.  H.  0. 

Dry-liln.     J.  F.  Oldfield.  Bel  Air.  Md.     U.S.  Pat. 
1.193..590,Aug.8a9l6.  Date  of  appl.,Oct.l6,1912. 

A  KILN  of  rectangular  section  with  sloping  roof  Ls 

Erovided  with  double  side  walls  and  the  space 
etween  them  k  divided  by  vertical  partitions 
into  flues,  each  having  an  opening  in  the  roof. 
The  flues  also  communicate  with  the  drying 
chamber  by  openings  of  which  the  height  increases 
from  one  end  of  the  kiln  to  the  other,  and  heating 
means  are  provided  between  the  floor  and  a  track 
which  is  situated  above  the  flue  openings. — W.  F.  F. 

Drying  apparalus.     F.  W.  Adlof,  New  Brighton. 

Pa.     U.S.  Pat.  1.191,118,  Aug.  8,  191S.     Date 

of  appl..  Mar.  1,  1910. 
The  apparatus  consists  of  three  vertical  concentric 
tubes  between  the  inner  and  intermediate  of  which 
two  parallel  heUcal  flanges  are  provided.  The 
inner  tube  opens  at  the  bottom  into  a  furnace, 
the  hot  gases  from  which  pass  up  the  tube  and 
then  down  through  one  of  the  helical  passages 
and  also  the  outer  annular  space.  The  material 
to  be  dried  passes  downwards  through  the  other 
hehcal  pa.ssage. — W.  F.  P. 

Vacuum-evaporator;   Continuously  operaling- 


J.  do  A.  Castro,  Sao  Paulo,  BrazU.     U.S.  Pat. 

1.193,359.Aug.l.l910.  Dat«  of  appl.,Dec. 17,1915. 
The  liquid  is  caused  to  flow  down  a  series  of 
superposed  inclined  trays  arranged  within  a 
chamber  connected  with  a  vacuum  pump,  and  the 
heating  medium  is  caused  to  pass  below  each  tray 
in  an  upward  direction  from  tray  to  tray.  Scrapers 
are  provided  to  remove  the  material  from  the 
upper  surface  of  the  traye  and  the  dried  product 
is  removed  from  the  bottom  of  the  chamber  by  a 
hollow  tonvevor  which  also  acts  as  a  cooler. 

— W.  H.  C. 

Centrifugal  extractor.     A.  E.  W.  Jahn,  New  York, 
Assignor  to  Trov  Laundry  Machinery  Co.,  Ltd. 
U.S.    Pat.    1,193.697,    Aug.    8,    1916!     Date   of 
appl.,  Aug.  4,   1914. 
A  B.^SKET  mounted  on  a  vertical  rotating  shaft  is 
surrounded  by  a  casing  and  provided  with  a  ball- 
bearing between  its  upper  rim  and  the  wall  of  the 
casing  which  permits  a  limited  vibration  of  the 
basket.— W.  F.  F. 

Boiler.     W.    L.    R.    Emmet,    Schenectady,    N.Y.. 

Assignor    to    General    Electric    Co.     U.S.    Pat. 

1.194.1.57.  Aug.  8.  1916.     Datw  of  appl.,  Dec.  12, 

1912.     Renewed  Dec  3,  1915. 
A  NUMBER  of  vertical  heating  tubes  open  at  their 


upper  ends  into  the  base  of  a  common  vapour 
chamber  and  ai-e  doseil  at  their  lower  ends.  I'.ach 
tube  is  provided  with  a  central  core  of  non- 
comlucting  material  with  .a  small  axial  opening 
which  communicates  at  the  top  with  the  vajiour 
chamlier  and  at  the  bottoni  witli  the  narrow 
annular  spaie  between  the  tut)o  and  coi-e  ;  the 
upper  end  of  the  axial  opening  is  cnhiigtHl  to  form 
a  cup  to  which  the  liquid  to  be  vaporised  is  fed 
bv  gi-avitv.  The  core  mav  be  enclosed  by  a  metal 
envelope.— W.  F.  F. 


IIa.— FUEL  ;    GAS  ;    MINERAL    OILS    AND 
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Gases  from  [con/]  mine  fires  :  E.rplosibility  of , 

G.  A.  Burrell  and  G.  G.  Oberfell.     U.S.  Bureau 
of  Mines,  1915.     Tech.  Paper  134.     (29  pages.) 

From  the  results  of  an.alyses  of  samples  of  the  gases 
fi'om  fire-areas  in  various  mines,  and  a  comparison 
of  mine-fire  combustion  processes  with  those  in  ga^ 
pi-oducers,  gas  retorts,  and  boiler  furnaces,  it  i- 
concluded     that,     in    addition     to    the     metham 
naturally  emitted  liy  coal  in  "  gaseous  "  mines, 
the    carbon    monoxide,    methane,    and    hydrogen 
produced  by  the  action  of  heat  on  coal  are  largely 
responsible    for    explosions    which    occur    when 
ventilation  is  stopped  during  a  mine  fire.     Methane  1 
is    the   most   dangerous    as    regards   low   limit  of 
explosibility  ;    while  carbon  monoxide  ami  hydro-' 
gen  are  especially  dangerous  because  of  their  wide 
explosive  ranges.     The  proportions  of  hydrogen, 
carbon     monoxide,     and     paraffin    hydrocarbons 
(mainly   methane)    pixiduced    by   the   destructive 
distUlation  of  coal  between  :i3d'  and  1100°  C.  mayj 
vary  between  0   and  73,  2    and   16,  and  2-5  anal 
71°^,,     respectively.     At    low    temperatures    thf' 
proportions    of    hydrogen    and    carbon    monoxidi 
formed  are  lower  than  that  of  methane,  the  lattci 
thus  forming  the  principal  source  of  danger  in  low- 
temperature  mine  fires.     In  the  case  of  a  mini 
fire  which  has  been  burning  for  some  time,  it  b 
probable  that  when  the  oxygen  of  the  air  has  beei 
so  depleted  that  products  of  distillation  appear 
the  embers  will  have  cooled  to  a  point  where  th< 
low-t«mperature  products  are  given  oft"  in  lai'ges' 
quantity.     Carbon     monoxide     formed     by     tin 
action  of  hot  carbon  on  carbon  dioxide  is  a  liiglJ; 
important  agent  in  some  mine-fire  explosions:  bii 
water-gas  produced  by  the  action  of  steam  on  ho 
carbon  probablv  plays  a  relatively  unimportan 
rdle.— W.  E.  F.  P.       ■ 

Water  in  coal  ;    Some  properties  of .      H.  C 

Porter  and  O.  C.  Ralston.   U..S.  Bureau  of  Mines; 
Technical    Paper    113.     30   pages.  | 

There  is  no  ready  means  of  separating  the  {re| 
water  ("  moisture  ")  and  inherent  or  "  combined  '; 
water  in  coal,  as  some  of   the   latter  is   rcmovec 
even  when  the  coal  is  dried  over  sulphuric  acii 
or     phosphorus     pentoxide.     Calcium     cliloride  i 
unsuitable  as  a  desiccant  for  coal  as  the  aqueoii 
tension  of   the  dihydrate  Ls  too  high.     Differen 
kinds   of   co.al   in   an   air-dried   condition   contai 
widely   difTerent   proportions   of   water  and,  cor^ 
versely,  equal  perctntages  of  water  in  various  coal| 
produce  very  dilTerent  vapour  preasures.     This  i 
due  to  the  inherent  water  in  coal  having  a  siil 
normal  vapour  pressure  and  indicates  the  preseuc 
of  variable  proportions  of  colloidal  matter  in  coa 
When  co.al  is  wetted,  a  rise  in  temperature  occu: 
which  depends  on  the  nature  of  the  dry  coal  and  o' 
the  proportion  of  water  in  it,  the  increase  in  teni 
perature   being  highest  with  perfectly  dn'  coal' 
The  fineness  of  the  .samples  does  not  affect  tl 
resvdts.     Determinations   of   the   specific   heat  ', 
dried  and  undried  coals  showed  that  the  inherf  r 
water  in  coal  has  a  molecular  heat  lower  than  tli 
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r.onnal.  The  authors  conclude  : — (a)  That  it  is 
iinpossilile  to  dry  roal  thofoug)ily  in  an  atmosphere 
whicli  is  not  alisoliitcly  dry  :  (li)  tliat  lli<'  oxt  ri-mcly 
liyS''0''i''^P'C  cliaractcr  oi'  dry  coal  may  load  to 
.serious  eritirs  if  it  is  overlooked  ;  (e)  tliat  large 
ehange.s  occur  iu  the  humidity  of  coal  expo.sed  to 
the  atmosphere  ;  (d)  that  tlie  tree  water  adliering 
to  liwUen  coal  varies  accordini;  to  tlie  .size  ot  the 
parlicli's  and  to  the  nature  of  the  coal  ;  and  (e) 
that  the  rate  at  which  coals  can  l)e  dried  <lepends 
on  the  orijjin  of  the  sample,  the  mature  Appalachian 
coals  drying  more  rapidly  Ihan  the  more  hygix)- 
scopic  vountfer  coals  of  the  .Mitldle  West  and  West 
of  the  "United  States.— A.  B.  S. 

Coiils  :  O'raphic  sl)idies  of  iiUhnate  aiHilysas  of . 

O.  C.  Kalston.  Tech.  Paper  93,  I'.S.  Bureau  of 
Mines.     41   pages. 

1?Y  a  modillcation  of  the  ordinary  system  of 
Irilinear  co-ordinates  the  author  has  plotted  the 
results  ot  a  lartre  nmnher  of  coal  analyses  calcu- 
lated on  a  basis  of  pure  coal,  that  is,  the  carbon, 
hydrogen  and  oxjgen  made  equal  to  100 "f,.  The 
resulting  diagram  shows  that  the  various  grades 
of  coal  of  the  generally  accepted  classification 
(all  into  ileflnite  fields  on  the  diagram.  By  con- 
necting the  points  of  coals  ot  equal  calorilic  value 
and  also  those  having  equal  volatile  matter,  a 
series  of  curves,  called  "  isocals  "  and  "  isovols  " 
is  obtained  which  show  that  there  is  an  undoubted 
relation  between  the  ultmiato  analysis  and  each  of 
the  above  qualities,  and  a  combination  diagi'am 
ot  Lsocals  and  isovols  crossing  each  other,  shows 
the  possibility  of  predicting  the  ultimate  analysis 
from  the  calorific  value  and  volatile  matter  and 
vice  versa.  No  rolation.ship  could  be  established 
between  the  moisture,  ash,  sulphur,  and  nitrogen 
and  the  properties  of  the  coal. — W.  H.  C. 


Coke-ovens  . 


Recovery  of  by-prodncts  from  ■ 
the    United   States.        ' 


AcrORDiXG  to  a  report  issued  by  the  U.S.  Geo- 
logical Sm-vey  the  value  of  the  by-pi-oducts 
recON  ered  from  coke-ovens  in  191.5  was  nearly 
5530.000,000,    as    compared    with    .$17,500,000    in 

1914.  The  greatest  increase  wns  in  benzol  pro- 
ducts, the  value  of  which  increased  from  less  than 
.$1,000,000   in    1914   to   more  than   )?7, 760,000   in 

1915.  The  quantity  ot  coal  carbonised  in  by- 
product recovery  coke-ovens  iu  1915  was  19,500,000 
short  tons.  The  amounts  and  value  of  the  products 
are  shown  in  the  foUowmg  table  : — 


Fioducts. 


Tar  obtained  and  sold,  gallons  . . . . 
Ammonia  obt-imed  and  sold : 

Sulphate,  lb 

Liquor,  galls 

AuliydroiLs.  lb 

Ots  produced,  million  cb.  ft.  ... 
Suiplus  gas  sold  or  used  : 

Itliuuiuafing.  milliim  cb.  ft.  . . . 

Domestic  fiiel,  million  cb.  ft.    . 

Industrial  fuel,  million  cb.  ft. 
Cenwl  iiri)duots  : 

Crude  light  oil,  galls 

^conilary  light  oil,  galls 

Benzol,  galls 

Toluol,  galls 

JHilvent  naphtha,  galls 

Xaphthalene,  lb 

Other  products'  


Coke,  short  tons  , 


Quantity. 


Value. 


138,414,601 

83,568,384 

199,900,487 
10,626,612 
30,002.196 

213,667,614 

5,648,958 
1,240,473 
2,978,044 

17,196,426 
27,500,624 
39,568,864 

3,083,311 
3,158,129 
2,383,450 

13,082,678 
182,039 
2,516,483 
623,506 
196,151 
465,865 

4,304,281 

28.731 

1,428,323 

1,529.803 

46,233 

46,959 

379,491 

14,072,895 

29,824,579 
48,558,325 

78,382,904 

'  bdudes  breeze,  retort  carbon,  domestic  coke,  and  coUe  dust, 
ind  aniiiue  oil. 

The  increase  in  by-product  coking  has  been 
very  great  since  the  beginning  of  lOlli.  and  pro- 
luction  is  far  in  excess  of  the  1915  figures. 


Carbureited  walcr-gaa  manufacture  ;    Decompositimi 
of  hydrocarbons  and  the  Inftncncc  nf  hydrogen  in 

'.      M.   V.   Whitaker  and    E.    If.   l.eslie.      .T. 

lud.  Kng.  them.,  191ii,  8,  50:5—001,  (>S4— 095. 

Till-:  decomjiosit  ion  of  a  vaporised  parallin  hydro- 
carbon oU  (sp.gr.  OS,  b.pt.  150" — 205°  C.)  at 
atmosiiheric  pressure  and  at  temperatures  of 
1)21°,  72. >°,  and  825°  C.  respsctively,  was  studied, 
using  the  electrically-heated  furnace  described 
previously  (Whitaker  and  Alexander,  this  J., 
1915,  705).  and  tin;  effect  of  varying  the  oil  feed 
and  of  adding  liydrogen  at  <lilTerent  concentrations 
(approximating  IH,  :  2  oU  gas  and  21Ij  :  1  oil  gas 
re.specti\ely)  was  investigated.  The  experimental 
results  are  gi\en  chiefly  in  the  form  of  cur\es. 
A\'hen  oil  is  cracked  in  an  atmosphoi'e  of  hydrogen, 
the  absoiption  of  hydrogen  is  greater  the  higher 
the  concentration  of  the  latter,  the  higher  the 
temperature,  and  the  lower  the  rate  of  oil  feed. 
Thiire  is  no  marked  dilference  in  the  amount  of 
tar  formed  in  presence  or  in  absence  of  added 
hydrogen  below  723°  C.  At  825'  C.  less  tar 
Ls  fornied  when  hydrogen  is  added.  The  proportion 
of  tar  increases  with  decrease  of  temperature 
and  with  increasing  rate  of  oil  feed,  particularly 
at  the  lower  temperatures.  Below  723°  C.  the 
tar  formed  consists  largely  of  unchanged  or  partially 
changed  oU.  The  proportion  of  the  carbon  of  the 
oil  \\hich  appears  as  hydrocarbons  in  the  gas  is 
largely  increased  by  addition  of  hydrogen.  The 
volume  of  illumiuants  produced  per  unit  volume 
of  oil  increases,  in  general,  with  the  temperature. 
About  one-thu'd  by  volume  of  the  illuminants  in 
the  gas  consists  of  propylene  and  higher  olefines. 
The  formation  of  ethane  is  not  large  at  any  tem- 
perature, but  the  formation  of  methane  is  greater 
the  higher  the  temperature.  A  decomposition 
temperature  of  about  825' C.  appears  most  desir- 
able provided  too  great  opportunity  for  extensive 
secondary  and  tertiary  changes  is  not  given.  It  is 
suggested  that  in  commercial  practice  the  best 
results  would  probably  be  obtained  by  cracking 
the  oil  in  an  apparatus  designed  and  operated 
primarily  for  the  production  of  gas,  and  then 
carljuretting  the  gas  in  a  second  apparatus  with 
the  tar  formed  in  the  first. — A.  S. 

Xalural    gas    at    high    pressures  :     Compressibility 

of .      G.   A.   Burrell  and   I.   W.   Robertson. 

U.S.  Bureau  of  Jlines.  1916.     Techn.  Paper  131. 
Petroleum  Technology  31.     [6  pages.] 

In  comparing  the  compressibility  of  nattiral  gas 
(Pitt-sljurgh)  with  that  of  an  ideal  gas  (methane) 
at   different  pressures,   the   results   shown   in   the 


sc,»o 


CORBECTIOSe.  PER  CENT 


accompaming  chart  were  obtamed.  The  practical 
value  of  tlie  results  is  apparent  since,  in  commerce, 
natural  gas  is  frequently  measiu-ed  at  pressures 
up  to  40  atmospheres.— W.  E.  F.  P. 
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Sfjbaticr's  calalytir  actUvis.  [Hi/drogrnalion  of 
rthylcnf.]  V.  Grassi.  Nuovo  CHiu.,  ISUO,  [vi], 
11,  i,  U7 — 103.  J.Chem.  Soc,  I'JUJ.  110,ii.,425. 
The  author  has  iuv<>stij;atoil  the  }i\ihvs,'cnatiou 
of  ethylene  in  presence  of  re<-ently  reilm-cu  copper 
at  various  temperatures  between  150"  and  SOOT. 
The  catalyst  at  first  exhihit.s  variahle  activity, 
but  gives  constant  and  reproducible  results  after 
it  has  been  subjected  for  several  hours  to  the 
action  of  a  circulatiujr  mixture  of  ethylene  and 
hvilrotren  at  250^  C.  The  thermostat  and  thermo- 
rea^ilator  were  charged  with  deiise  automobile 
oil",  which  exhibits  sufficient  mobility  at  tempera- 
tures above  50'  C  to  admit  of  uniform  distribution 
of  the  temperature.  The  mean  values  of  the 
initial  velocities  of  the  hydrogenation  at  different 
temperature's  are  as  follows:  150' C,  0-25; 
200  ,  110:  250°,  119;  and  275°  C.  1-21.  Tlie 
velocities  of  the  reaction  are  found  to  be  rigorously 
proportional  to  the  concentrations  of  the  hydrogen 
and  ethylene,  and  the  conclusion  is  drawn  that  the 
reaction  is  of  the  t>'pe  of  absorption  reactions. 
The  anomalous  values  of  the  toniperature  co- 
efficient of  the  reaction,  which  should  be  about  2, 
but  is  low  at  150^ — 200^  C,  and  lower  still  at 
higher  temperatures,  are  explainable  according 
to  Trautz's  theory  of  the  influence  of  temperature 
on  the  velocitv  of  reaction  (J.  Chem.  Hoc,  1910, 
98,  ii.  24  ;  1912,  102,  ii.  74(5).  This  theory  leads 
to  the  result  that  the  temperature  at  which  the 
maximal  velocity  of  a  reaction  Ls  reached  becomes 
lower  as  the  heat  of  formation  from  the  elements 
of  the  system  diminishes  ;  in  the  present  case 
the  heats'  of  formation  of  ethane  and  ethylene  are 
-23.300  and  — 14.600  cals.  respectively,  and 
the  maximal  velocitv  is  attained  or  approached 
at  275=  C. 

Kerosene  shale  as  a  tjas  and  porter  producer.    E.  V. 

Espenhahn.        Soo.     Chem.     Ind.    of    Victoria. 

June,  1910.  J.  Ga.'!  Lighting,  1916,  135,398 — 100. 
Tests  under  working  conditions  have  shown 
that  the  kerosene  shale  (torbanit*)  of  New  South 
Wales  yields  a  large  quantity  of  gas  of  high 
illuminating  value,  the  author  quoting  instances 
of  15,399  and  17,160  cb.  ft.  per  ton,  of  an  illuminat- 
ing power  of  46-35  and  43-62  candles  respectively. 
The  coke  has  a  high  percentage  of  ash  and  is  use- 
less for  ordinarj-  firing  purposes.  A  high  yieM 
of  tar  is  obtained  but  it  Ls  not  in  a  form  to  permit 
its  economical  use  as  a  heating  or  power  agent 
without  further  tre,atment.  The  author  gives 
results  of  experiments  carried  out  by  himself 
and  .Seeger  in  Biirite's  laboratory  with  a  view  of 
ascertaining  conditions  for  the  production  of  a 
ga,s  of  a  gross  calorific  value  of  520  to  560  B.Th.L'. 
per  cb.  ft.  By  simple  distillation  at  700^  and 
1000"' C,  only  low  yields  of  gas  were  obtained. 
Cracking  the'volatile  products  at  800°  C.  re.sulted 
iu  a  large  increase  of  permanent  gases  and  in  the 
conversion  of  hydrocarbons  condensed  as  tar  into 
aromatic  compounds,  with  formation  of  some 
free  carljon.  At  higher  temperatures  the  volatile 
products  .suffered  hirther  decomposition  and  at 
1000' C.  the  gas  increased  by  50%  but  at  the 
cost  of  the  calorific  value,  which  decreased  by 
40°;,.  Still  higher  yields  of  gas  were  obtained 
and  the  pro<luction  of  tar  reduced  to  a  minimum 
by  cracking  the  volatile  products  in  presence  of 
steam,  but  it  was  difficult  to  regulate  the  steam 
under  laboraton,-  conditions  so  as  to  ensure  uniform 
results.  In  two  tests  in  which  cracking  was 
ertet-ted  at  1000°  C.  the  yiehls  of  gas  were  40,800 
cb.  ft.  of  gross  calorific'  value  582  B.Th.U.  per 
cb.  ft.  and  15.000  cb.  ft.  of  532  B.Th.U.  per  cb.  ft. 
at  60°  F.  and  30  ins.,  the  yields  of  tar  being  2-9 
and  1-2";,  respectively.  It  would  not  be  difficult 
to  regulate  the  steam  on  a  works  scale  and  the 
pro.'.-pects  of  a<lapting  the  process  for  the  manu- 
facture   of    illuminating    gas    appear    favourable, 


the  author  giving  a  description  of  his  method  for 
carbonisation  of  such  shale.  The  crushed  shale 
passes  thrtiugh  vertical  retorts  and  the  residue  i» 
withdr.iwn  at  intervals  into  Imnkei-s  from  ^^•hi■.'lx 
it  is  fed  into  a  producer  of  revolving  grate  typo^ 
with  air-blast.  The  pixnlucer  gas  after  meeting 
preheated  secondary  air  pa.sscs  through  heating 
flues  (forming  the  superheater)  which  are  main- 
tained at  any  desired  temperature.  I'art  of  the 
producer  gases  pa.ss  to  the  heating  flues  of  the 
vertical  retorts,  heating  tiie  lower  section  up  to 
700=  to  8."-0°  V.  The  sensil)le  heat  of  the  rcniaimler 
is  taken  up  in  the  regenerator  for  lucheatinc  the 
secondary  air.  Steam  is  admitted  into  the  retorts 
below  the  hottest  zone,  whilst  the  penuanent 
gases  on  leaving  the  retorts  are  separated  fi-oni 
the  oils,  condcn.sed  at  lower  temperature,  and 
treated  for  recovery  of  ammonium  sidphate. 
The  oil  is  fed  along  with  steam  into  the  super- 
heater where  fixation  into  permanent  gases  take» 
pla<e.  The  permanent  gases  formed  in  the  fii-st 
instance  are  passed  with  oil  into  the  .superheater 
or  may  be  used  for  carburetting  the  mixed  oil- 
and  water-gas.  All  gi-ades  of  mineral  are  not 
suitable  for  this  process  as  in  the  case  of  a  first- 
il.iss  shale  the  fixed  carbon  would  probably  not 
suffice  to  maintain  a  combustion  zone.  Scotch 
.shales  contain  a  high  percentage  of  ash  and 
probably  would  be  unsuitable  for  gaseous  firing, 
without  considering  the  economic  value  of  the 
mineral  as  an  oil  producer. — J.  E.  C. 

Petroleum  production  of  the  tcorld  in  1915.     U.S. 
Geol.  Survey. 

The  total  quantity  of  crude  petroleum  entering  the 
world's  markets  in  1915  amounted  to  426.892.673 
barrels,  or  7%  more  than  the  1914  pi-oduction. 
The  bulk  of  the  increase  in  1915  came  from  the 
United  .States  and  Mexico,  though  Russia,  ^Argen- 
tina, and  Japan  recorded  significant  gains.  The 
tlistribution  of  this  production  is  shown  in  the 
following  table  : — 


Country. 


Quantity,  1915. 


Bris.  of  42  g"s. 


United  States    

Russia 

Mexico    

tDntcli  East  Indies  . 

Knumania 

India     

(Jalicia 

Japan  and  Formosa 

Peru    

(iemianv 

Trinidad   

.Argentina 

Egypt  

f'anada   

It.ily    

Otiier 


Totals 


•281.104,104 

68.548,062 

32.910.508 

12,386.808 

12.029.913 

{7.40O.0O0 

4,138.899 

3.118.464 

2,487.251 

995, 764 

:  750,000 

616.120 

221.768 

215.464 

39.548 

J  10,000 


426,892,673 


Metric  tons. 


37.480,547 

9,333,077 

4.388,068 

1,710,445 

1,67.'J,145 

98«,«67 

578,S«8 

415,785 

331, 6.13 

1140,000 

100,000 

75,900 

2«.5«» 

28,729 

15,600 

1,333 


67,298,78« 


•Marl<eted  production,     tlucludes  British  Borneo.    JEstiiMled. 


Petroleum  ;  Emulsified  or  cut  ■ 


.  C.  K.  Francis. 
J.  Ind.  Eng.  Chem.,  1916,  8,  082—684. 
.\  s.vMPLE  of  emulsified  petroleum  from  the  Cashing 
field,  Oklahoma,  yielded  l-6"o  of  sediment  when 
treated  for  10  min.  in  a  centrifuge  at  14.50  revs, 
per  min.  ;  the  sediment  contained  only  ft  very 
small  proportion  of  solid  matter.  When  a  portion 
of  the  oil  was  filtered,  and  the  residue  washed  with 
gasoline,  the  final  residue  amoimted  to  0-51  "r 
and  comprised  0-28%  of  non-voLitile  mineral 
matter  and  0-23%  of  organic  and  volatile  suli- 
stances.  The  mineral  matter  consisted  of  »*'"'■ 
2-69  ;  gypsum,  13-35  ;  calcium  chloride,  7-'i0 
niagneeituu  chloride,  0-91  ;    and  sodium  chlondc 
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75-15%:  the  quantity  o£  salts  was  more  than 
suffifient  to  sjitiiialo  the  water  present  in  the  oil. 
Tlie  pre-sence  of  tlie  clilnrides  explains  the  corrc)^sivo 
action  of  such  cnuilsiruil  oils  on  the  stills,  etc.,  in 
the  rellnery  ;  this  action  is  so  severe  that  some 
pipe  linos  refuse  to  accept  emulsified  oils.  The 
treatment  adopted  in  Oklahoma  consists  in  intro- 
ducing the  oil  below  the  surface  of  water  warmed 
to  80'— 125"  K.  (27-— 52"  C.)  in  a  tank.  The  slit,'ht 
expansion  causes  the  breaking  of  tlie  oil  film,  and 
the  aqueous  liquid  subsequently  soon  separates 
from  the  oil  in  the  stock  tank. — A.  S. 

PeiToleum  ;    Dlstilhdion  [cracking]  of .     .Selin- 

skv.     J.  Kuss.  I'hvs.-Chim.   Obschtestwa,  1915, 
9.'   Chem.-Zeit.,  l"91(>,  40,  Rep.,  2S5. 

The  carbonaceous  deposit  which  is  formed  in  con- 
siderable quantities  when  petroleum  is  cracked  in 
iron  retorts  contains  about  70  °o  of  carbon  and  30  "o 
of  iron.  A\lien  decomposed  with  hydrochloric 
acid  it  yields  a  mixture  of  combustible  gases  con- 
taining 85%  of  hydrogen,  12%  of  methane,  and 
2-2  °o  of  defines.  The  best  jnelds  of  lienzene  and 
toluene  are  obtained  when  petroleum  is  cracked 
in  tubes  filled  with  alumina  and  titanium  oxide, 
which  act  as  catalysts. — A.  S. 

Propane-butane  fraction  from  natural  gas  condensate  ; 

Tkcnnal  dccmnposition  of  the .  J.  E.  Zanetti. 

J.  Ind.  Eng.  Chem.,  1916,  8,  674—678. 

The  propane-butane  fraction  which  condenses 
along  with  the  pentanes  in  the  recovery  of  gasoline 
from  "  wet  "  natural  gas.  and  forms  what  is  called 
the  "  wild  gasoline,"  is  usually  allowed  to  escape 
during  the  "  ripening  "  process,  but  is  sometimes 
condensed  in  steel  cylinders  and  sold  as  "  liquid 
gas,"  "  gasol,"  etc.  In  some  places  after  the 
first  gasoline  fraction  has  been  separated,  the 
gas  is  compressed  further,  and  the  propane-butane 
fraction  condensed  together  with  ethane  for  use 
as  an  illuminaut  and  for  welding  with  oxygen.  The 
author's  experiments  were  made  with  a  product 
sold  as  "  liqviid  gas"  in  steel  cylinders  under  100  lb. 
pressure  ;  it  consisted  of  propane  with  about 
3"o  of  butane.  The  gas  was  passed  at  atmospheric 
pressure  and  at  a  rate  of  0-45  cb.  ft.  per  hour 
through  a  quartz  tube,  30  in.  long,  }  in.  diam., 
heated  in  an  electric  furnace  ;  tar-fog  was  separ- 
ated from  the  reaction  products  by  an  electrical 
method.  It  was  found  that  up  to  750^  C.  no 
aromatic  compounds  (tar-fog)  were  formed,  the 
decomposition  productjs  consisting  of  unsaturated 
hydrocarbons  (ethylene,  butylene,  etc.)  and 
hydrogen  ;  the  percentage  of  hydrogen  increased 
continuously  with  rising  temperature,  whilst  the 
percentage  of  unsaturated  hydrocarbons  increased 
to  a  maximum  (about  38-5%)  at  750°  C.  and 
then  decreased.  The  results  were  practically 
the  same  in  the  presence  of  copper  gauze,  but 
with  nickel  gauze  or  iron  gauze,  the  formation 
of  aromatic  hydrocarbons  was  inhibited  and 
decomposition  into  hydrogen  and  free  carbon 
promoted.  Benzene,  toluene,  and  naphthalene 
were  identified  in  the  tar,  of  which  about  10  c.c. 
was  formed  per  cb.  ft.  of  gas. — A.  S. 

Thermolised  paraffin  hose  oil  ;    Viscosity  of  a -. 

G.  Eglotf  and  R.  J.  Moore.  Met.  and  Chem.  Eng., 
1916,  15, 192—193. 

A  PARAFFIN  base  oil  was  cracked  at  varying 
temperatures  at  constant  and  varying  rates  of 
flow  with  the  following  results  : — 

T.tBLE   I. 
fiscosities  of  a  paraffin  base  oil  cracked  at  varying 
temperatures   and   constant   rate    of    oil    flow    of 
16  galls,  per  hour. 


Temperature,  'C. 

Viacosity,  Engler 

deg 


500" 
1-104 


550" 
1-151 


600° 
1-245 


650° 
1094 


700° 
1-055 


T.\BLE   II. 

Effect  of  rate  of  flow  on  the  viscosity  of  a  cracked 
paraffin  base  oil  at  constant  temperature  of  600°  C. 


Rite,  galls,  per 
hour 

Viscosity,  Engler 
di^g 


12 
1-330 


16 
1-245 


22 
0-006 


30 
1-151 


36 
1-161 


— W.  H.  C. 

Boiling  points  and  critical  temperatures  of  homo- 
logous compounds  [paraffins  and  isoparaffins]. 
S.  Young.  Scient.  Proc.  Roy.  Dublin  See,  1916, 
15,  93—98. 

The  rise  of  boiling  point  in  a  homologous  series, 
due  to  the  introduction  of  a  CII^  group,  may  be 
regarded  as  a  function  of  the  absolute  temperature, 
and  is  closely  expressed  bv  the  equation 

144S'6 

A   = =^ 

ip0014«5(/  T, 

where  A  is  the  difference  between  the  absolute 
boUing  point  T  of  a  member  of  the  series  and  its 
next  higher  homologue.  Applied  to  the  series  of 
normal  and  isoparaffins  this  formula  gives  much 
more  accurate  results  even  for  the  lower  members 
than  the  earlier  equations  of  Ramage  or  Ferguson  ; 
of  the  whole  series  from  CHj  to  CigHjo  for  example 
only  ethane  shows  a  difference  greater  than  2°  C. 
from  the  observed  boiling  point,  whilst  in  13  cases 
the  difference  is  less  than  1  °  C.  As  regards  the 
relation  between  the  absolute  critical  temperatures 
and  boiling  points,  the  ratio  Tc/Tb  diminishes 
in  a  homologous  series  with  rise  of  molecular 
weight,  and  the  ratio  for  iso-compounds  is  greater 
than  for  normal. — G.  F.  M. 


n-Octane  ;  Action  of  sulphur  on  - 


-  under  pressure. 
W.  Friedmann.     Ber.,   1916,  49,  1344 — 1352. 

Ox  heating  with  sidphur  in  a  sealed  tube  at  280°  C, 
?(-octane  (b.pt.  124-5° — 125°  C.)  gives  small  yields 
of  diethylthiophene  (b.pt.  179° — 180°  C.)  and 
dimethylthiophthene  (m.pt.  116° — 117°  C.  ;  m.pt. 
of  picrate,    127°— 128°  C.) : 

CHj.O C — C.CHa 

CH.S.C.S.CH 
Carefully  fractionated  n-octane  heated  at  280°  C. 
in  a  sealed  tube  gives  a  series  of  fractions  boiling 
from  118°  to  127°  C,  and  it  is  considered  that  the 
formation  of  an  iso-butane  precedes  and  explains 
the  production  of  the  above  sulphur  compounds. 

— F.  W.  A. 

Patents. 

Washing    coal    and    other    minerals  ;    Method    and 

apparatus  for .     P.  Habets.  Mont>egnee,  and 

A.  France.  Liege.  Belgium.     Eng.  Pat.   15.689, 
June  30,  1914.     Undef  Int.  Conv.,  July  26,  1913. 

The  apparatus  described  in  Eng.  Pats.  22,655  of 
1912  and  17,011  and  17,012  of  1913  (this  J.,  1914, 
471)  is  provided  with  a  flooded  elevator  or  con- 
veyor for  removing  the  heavier  materials  without^ 
loss  of  water.  The  hydrostatic  pres!5ure  in  the 
receiver  and  the  water  currents  between  the 
receiver  and  the  main  trough  are  controlled  by 
regulating  flaps  and  adjustable  vertical  passages 
between  the  vessels. — W.  TL.  C. 

Peat ;  Preparation  of for  fuel,  or  for  destructive 

distillalion   and  carbonisation.     E.   A.  Paterson, 

Thorold,  Ontario.     Eng.  Pats.  12,003,  Aug.  19, 

1915,  and  2530,  Feb.  19,  1916. 

Superfluous  water  is  removed,  the  material  is 

disintegrated,  neutralised  if  necessary  by  addition 

of  an  alkaline  substance,  mixed  with  alkali  siUcate 

j    solution,  with  or  without  the  addition  of  solutions 

of  boric  acid  and  calcium  chloride,  moulded  into- 

1   bricks  or  the  like,  and  diied. — J.  E.  C. 
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Cu  lis.— DESTRUCTIVE  DISTILLATION:    HEATING;  UGHTINQ. 


[Sept.  SO.  19 IG. 


Fuel  made  from  aiilhraeUe  coal  refuse,  and  process 

of    nwk-iiig    same.     A.    Si-huiidt,    Pluladolphia. 

Pa.     r.S.  Pat.  1.102.942,  Aug.   1,   11*10.     Date 

of  appl.,  Sfut.  2.  l'JOi>. 

Anthkacite  coal-waste  is  mixed  with  a  i-aloareous 

bindor.  which  is  rendered  porous  V)y  incoi-porating 

with  lampblack  ami  its  included  lur. — J.  E.  O. 

Coke;    Appornlus    for   iJischanjiiuj    and   quenching 

.     S.   X.   Wellington,   Loudon.     Eng.   Pat. 

10,108,  Nov.  15,  lOlJ. 
Mechanical  rams  take  up  the  weisrht  of  the 
bottom  doors  of  tlie  retorts,  and  the  dooi-s  are  then 
dL>en!rageil  and  lowered,  allowins  the  ma.ss  of 
coke  to  descend  gradually  into  receptacles  below. 
Water  is  sprayed  on  the  outside  of  the  ivceptacles 
and  the  coke  is  quenched  without  actual  cout-aot 
with  the  water.  The  apparatus  runs  on  rails  and 
i-  taken  to  the  screening:  plant,  the  elevation  of  the 
ram  delivering  the  coke  on  to  the  screens. — J.  E.  C. 

Coke  oreiis  ;  Becupernlive .  A.  Robert-s.  Evans- 
ton,  lU.  U.S.  Pat.  1.19:?,06l>.  Aug.  1,  1916. 
Date  of  appl.,  Dec.  1,  1914.  Renewed  5[ay  8,1910. 

RncvTERATons  ai-e  situated  betwei^n  the  heating 
flues  of  two  adjacent  retorts  and  are  constructed 
as  independent  elements  capable  of  beins  removed 
without  disturbance  of  the  retorts  and  allowing 
independent  expansion,  adjustment,  et-c.  (See 
following  absti-act.) — J.  E.  (". 

Recxiperalor  tcall.  A.  -  Roberts.  Evanston,  lU. 
U.S.  Pat.  1,103.009,  Aug.  1,  1910.  Date  of 
appl.,  Jau.  3,  1916. 

A  RECVPF.iJATOR  wall  ia  btiilt  up  of  blocks  laid  in 
courses,  each  block  being  recessed  to  provide  a 
meshwork  of  interconnected  vertical  and  hori- 
zontal passages.- — J.  E.  C. 

Coke  oven  ;  Regenerative .  A.  Roberts.  Evans- 
ton.  111.  U.S.  Pat.  1.193.007,  Aug.  1.  1916. 
Date  of  appl., Feb.23, 191.5.  Renewed  May  8,1910. 

A  P.\n5  of  regenerators  extends  lengthwise  beneath 
the  central  portion  of  the  ovens.  Between  these 
and  the  oven  is  situate;!  an  air  supply  pas.sage 
connected  to  the  regenerators.  Tunnels  also 
running  lengthwise  are  connected  to  the  re- 
geuerafois.  The  air  passages  and  the  tunnels  are 
intermediary  chambers  between  the  regenerators 
and  the  heating  flues. — J.  E.  C. 

Coke     ovens ;     Expansion     control     for .     A. 

Roberts.    Evanston.    111.     U.S.    Pat.    1.193.068, 
Aug.  1,  1916.     Date  of  appl.,  Aug.  .),  1915. 

The  heating  walls  are  held  in  position  by  struts 
acting  against  their  upper  and  lower  extremities  so 
as  to  allow  independent  expansion  and  contraction 
of  the  heating  walls  of  individual  ovens. — J.  E.  C. 

Furna'-e    vith    verti'-al    retorts    and    gas    producers 

beneath  the  retorts.     Bunzlauer  Werke  Lengers- 

dorff    und    Co.,    Bunzlau.     Ger.    Pat.    293,064, 

Jan.  5,  1915. 

A  KECUPER.\Ton  is  provided  alongside  each  retort 

or  group  of  retorts  to  furnish  preheated  air  for 

burning  the  producer  gas.     The  i)roducer  chamber 

is   inclined,   the   charging   opening   being   on  the 

retort  side,  so  that  the  hot  coke  can  be  discharged 

directly  from  the  retort  into  the  producer,  whilst 

the  outlet  for  ashes  fro:n  the  producer  is  on  the 

recuperator  side. — A.  S. 


Gas;  Manufarlurc  of - 


Anglo-Mexican  Petr- 


oleum Products  Co.,  and  R.  P.  Brousson,  London: 
Eng.  Pat.  6873,  May  7,  1915. 

Co.\l,  is  mixed  with  bitumen  of  a  hard,  brittle,  and 
refractory  nature  obtained  by  the  distillation  of 
petroleum  at  liigh  temp<;ratures.  From  5  to  7J% 
of  bitumen  may  be  used,  and  the  ndxture  is  treated 
in  retorts  as  in  gas  manufacture. — J.  E.  C. 


Blast-furnace  gases  ;  Dry  process  and  apparatus  for 

purifying .     Dortmunder  Bruckenbau  C.  H. 

Jucho.  and  F.  Ilaring,  Dortmund,  Ciermanv. 
Eng.  Pat.  17.081.  Dec.  1,  1915. 

The  g!\s  is  passed  through  a  filter  formed  of 
several  layers  of  iron  borings  or  turnings  com- 
pressed in  a  ho:\ted  comiition  into  a  frame.  The 
lilter  is  rot^itably  mountcil  in  the  gas  main,  so 
that  whilst  one  portion  is  in  position  in  the  main, 
another  portion  is  without  the  gas  main  and  can 
be  cleaned. — W.  n.  C. 

Peat ;      Treatment    [deicalcring]    of    wet-carbonised 

.     T.  Rigby.  Dumfries,  Scotland,  Assignor 

to  WetcarV>onizing.  Ltd..  London.  U.S.  Pat. 
1.193,924,  Aug.  S,  1910.  Date  of  appL,  Julv  11, 
1914. 

See  Eng.  Pat.  17,773  of  1913  ;  tliis  J.,  1914,  1003. 


Fuel  [ ;  Smokeless  - 


-].     H   Clarke,  London,  and 


J.  A.  Campbell,  Ilford.  U.S.  Pat.  1.193.703, 
Aug.  8.  1910.  Date  of  appl.,  Aug.  4,  1911. 
Renewed  Jan.  24,  1910. 

See  Ft.  Pat.  430,948  of  1911  ;  this  J.,  1912,  481. 


Cokc-oi'cn  ;         Regenerative  ■ 


N.  Schuster, 
London.  U.S.  Pat.  1.193.830,  Aug.  8,  1916. 
Date  of  appl.,  Dec.  21,  1914. 

See  Eng.  Pat.  29,517  of  1913  ;  this  J.,  1914,  410. 

Gas  retorts;    Settings  of .     H.   A.   Carpenter, 

Sewicklev.  Pa.,  and  Riter-Conlev  Manufacturing 
Co.,  Leetsd.ale.  Pa.,  U.S.A.  Eng.  Pat.  101,116, 
J\me  8,  1915.     (Appl.  Xo.  412S  of  1910.) 

See  U.S.  Pats.  1,150.807  and  1.150,808  of  1915; 
this  J.,  1915,  948. 

Gas  producer.  S.  Glover.  St.  Helens,  and  J.  West. 
Southport.  U.S.  Pat.  1,194,730,  Aug.  15,  1916. 
Date  of  appl.,  Xov.  9,  1915. 

See  Eng.  Pat.  5315  of  1915  ;   this  J.,  1916,  297. 

Petroleum  hydrocarbons ;  Method  for  converting 
higher-boiling into  lower-boiling  hydrocar- 
bons. G.  W.  Grav,  Houston,  Tex.  U.S.  Pats. 
1.193,540  and  1,193.541,  Aug.  8,  1910.  Date  of 
appl.,  Jan.  23,   1913. 

See  Eng.  Pats.  17,838  and  17,839  of  1913  ;  this  J., 
1914,   1044. 

Petroleum  and  shale  oils  ;   Process  of  treating . 

H.     W.     Knottenbelt,      Brussels.       U.S.     Pat. 

1,194,033,  Aug.  8,  1910.     Date  of  appl.,  Jan.  13, 

1910. 
See  Ft.  Pat.  411,780  of  1910  ;  this  J.,  1910,  933. 

\y.  A. 


Hydrocarbons  ;    Process  of  cracking  — 

HaU,  Xew  York.     U.S.  Pat.  1,194,289,  Aug.  8,    j 
1910.     Date  of  appl.,  M<T.r.  21,  1910. 

See  Eng.  Pat.  1591  of  1915  ;  this  J.,  1916,  626. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING:    UGHTING. 

Wood  oils  suitable  for  ore  flotation.     Palmer  and 
others.     See  X. 

Patents. 
Wood  alcohol   and  calcium   acetate ;     Method  and 

apparatus  for  obtaining from  acetate  liquor. 

C.  L.  Campbell.  Assignor  to  E.  B.  Badger  and 
Sons  Co..  Boston,  Mass.  U.S.  Pat.  1.192.987, 
Aug.  1,  1910.     Date  of  appl.,  Jan.  3,  1012. 

The  liquor  derived  from  the  distillation  of  woo^J^ 
freed  from  tar,  neutralised  with  lime,  and  P****^ 
continuouslv  throvigh  a  still.     .Vlcohol  is  removed 
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fi-om  one  part  of  the  nppnvatiis.  and  tlic  liqiior 
removed  from  another  part  is  decanted  from  im- 
purities, heated,  and  concentrated.  .Tlie  steam 
proihieed  in  the  latter  operation  is  returned  to  the 
still  to  supply  heat  for  distillation. — \V.  F.  P. 

Heating;    Method  of .     H.  L.  Dohertv.   Xew 

York.     U.S.  P.at.  1.104.131,  Aug.  8.  191(i."     Date 
of  appl.,  .Tan.  9,  1912. 

A  MiXTrRE  of  eoinhvistihle  gases  and  loniliusf ion 
produots  is  passed  at  high  teniperatiu-e  throus^h  a 
lied  of  fuel,  where! iv  the  eomlinstion  products  and 
fuel    interact    to   produce   additional    coml)UStil)le 
j;as.     Tlie  niixture  is  p.asscd  in  a  stream  through  a 
healing  chamber  and   air  is  added   in  successive 
portions.     Partly     l)urnt    and     completely    burnt 
gases  are   witlidrawn   at   ditTi  reid    points,   mixed, 
and  passerl  through  a  fuel  lieil  and  then  into  the 
I      he.ating     chamber.     The     residue     of     completely 
I      burnt  gases  not   pi-eviously   withdrawn,   is   passed 
I      through  a  recuperator  to  heat  the  air  for  com- 
bustion.—W.  F.  F. 


Electric  lamps  ;   Mniiiifactiire  of  incandescence . 

Tlie  British  Thomson-Houston  Co..  Ltd., 
London.  From  General  Electric  Co..  Schenec- 
tadv.  N.Y.,  U.S.A.     Eng.  Pat.  11,544,  Aug.  10, 

"  Getters  "  such  as  the  halogen  compounds 
specified  in  Eng.  Pat.  lo.()21  of  1910.  are  applied 
directly  to  the  heated  metallic  fdament  by  painting 
or  spraying  them  while  suspended  or  dissolved  in  a 
non-aqueous  liquid.  The  coating  may  be  pro- 
tected during  subsequent  manipulation  by  the 
addition  of  another  coating  of  a  solution  of  nitro- 
cellulose in  amyl  acetate  with  or  witliout  \\ood 
alcohol  and  ether.  The  "  getter  "  may  consist  of 
sodium  cliloride,  or  a  single  coating  may  be  em- 
plo>ed  consisting  of  finely  powdered  double 
fluoride  of  sodium  and  iron  made  into  a  paste  with 
a  non-aqueous  liquid  and  mixed  vvith  a  solution  of 
nitrocellulose. — W.  F.  F. 


Preparation  of  peat  for  fuel,  or  for  destructive  dis- 
tillation and  carbo)iis(it>on.  Eng.  Pats.  12,003  of 
1915  and  2530  of  1916.     Sec  IIa. 


m.— TAR  AND  TAR  PRODUCTS. 


Mechanical   engineering 
Met.    and   Chem.    Eng., 


Synthetic   phenol   plant  ; 

of  a .     F.    Pope. 

1916,   15,   1S.5— 192. 

The  benzol  is  stored  in  an  iron  tank  contained  in  a 
building  which  can  be  heated  in  winter,  and  is 
piunped  into  the  measurmg  tanks.  The  acid  Is  also 
stored  in  tanks  in  a  similar  building.  The  chai'ges 
of  benzol  and  sidphuric  acid  are  weighed  in  tanks 
and  run  into  the  sulphonating  kettles  which  are  of 
cast  iron  and  provided  with  agitators  of  the  pro- 
peller t>"pe,  steam  jackets,  and  thermometers,  and 
connected  ^^^th  retliix  coils  of  ample  capacit)'.  The 
sulphonated  benzol  is  run  into  the  liming  tul)s, 
which  are  of  yellow  pine  or  iron,  provided  with 
stirrers  and  leaden  cooUng  coils.  The  lime  mixing 
tanks  are  situated  above  the  liming  tubs  and  have 
agitatoi-s.  perforated  lime  trays,  and  hot  and  cold 
water  and  steam  supply  pipes.  The  naixture  is 
pumped  from  the  liming  tubs  into  filter-presses  of 
the  frame  and  plate  t>-pe  with  side  filling  and 
arranged  for  complete  washing  with  hot  or  cold 
water.  The  sohition  is  treated  with  soda  ash  in 
wooden  or  iron  tanks  pi-ovided  with  agitators,  and 
[  the  calcium  carbonate  is  separated  by  filter- 
presses.  The  weak  soda  liquors  are  concentrated 
in  double  or  triple  eflEect  evaporators,  which  should 
liave  free  and  easy  liquor  circvdation  to  prevent 


scale  formation  and  lie  provided  with  elTicient 
save-alls.  The  strong  li(|uor  is  pumjied  into  a 
store  tank  having  a  steam  heating  coil  and  passes 
thence  to  a  rotary  drum  dryer.  The  salt  is  tlieii 
transferred  by  conveyors  to  larga  storage  bins  of 
Lion.  The  cast  iron  fusion  kettles  are  pro\ided 
with  iwwerful  agitators,  .and  heat(;d,  pi-eferably, 
by  oil  burners.  The  fused  product  is  ladled  out 
and  dumped  directly  into  a  dissolving  trough 
through  N\hich  water  is  circulated.  The  sodium 
I^hitiioxide  solution  is  decomposed  with  weak  acid 
in  ii'on  or  le.id-lined  tanks.  The  «aste  S3da 
h(iuor  is  run-to  the  sewer  thiough  a  decanter  tank 
to  save  plicnol.  and  the  crude  phenol  is  run  to  the 
store  tiinks.  The  crude  phenol  is  distilled  by 
indirect  steam  in  a  vacuum  still  having  a  frac- 
tionating column  and  a  dephlegmator.  and  con- 
nected by  a  silver  or  silver-plated  pipe  with  a 
tulndar  condenser  having  sil\ei'  tubes.  The  dis- 
tilled phenol  Ls  received  in  en.ameUed  x'eceivers,  and 
all  pipes  and  connections  that  come  into  contact 
with  the  finished  phenol  must  be  of  silver  or  Ije 
silver-plated.  A  complete  plant  to  pi-oduce 
10,000  lb.  of  phenol  per  day,  with  brick  and  steel 
Ijuildiiigs  and  power  plant  complete,  is  about 
$200,000.  A  plant  for  20,000  lb.  per  day  cost 
about  $250,000.— W.  H.  C. 

^•Methylnaphthalene  :     Action  of  sulphur  on • 

under   pressure.    W.  Friedmann.    Ber.,  1910.  49, 
1352—1355. 

Continuation  of  the  research  on  the  action  of 
sulphur  on  a-methylnaphthalene  (this  J.,  1916, 
350)  has  shown  that  products  free  from  sulphur 
or  containing  sulphur  are  obtained  respecti\  ely 
according  to  whether  the  sealed  tuba  is  opened 
every  12liours  or  allowed  to  remain  sealed  through- 
out "the  heating  ;  by  heating  to  320°  C.  for  72 
hours  without  opening  the  tube,  a  substance 
CjoH^So  (m.pt.  332^  C")  was  isolated.  /i-Methyl- 
naphthalene  gives  under  the  same  experimental 
conditions  isomeric  /J-compounds,  but  an  isomeric 
picene  could  not  be  obtained  ;  after  extraction 
of  the  melt  with  alcohol  and  benzene,  a  product 
C.jHuS,  (m.pt.  350°  C),  similar  in  appearance 
to'picene  .and  isomeric  with  the  product  of  m.pt. 
332°  C.  from  a-methylnaphthalene  was  obtained, 
and  from  the  benzene  extract  a  cyclic  sulphur 
compound,  Co.,H,,S  (m.pt.   167°  C.)  was  isolated. 

— F.  W.  A. 


Distillation    [cracking]    of    petroleum. 
See  IIa. 


Selinsky. 


Thermal  decomposition  of  the  propane-butane 
fraction  from  natural  gas  condensate.  Zanetti. 
See  IIa. 

Patents. 
Tar  and  similar  substances;    Distillation  of -. 

\.    I^inveber.    Chemnitz.      Ger.    Pat.    292,992, 

May  23,  1915. 
In  the  process  of  distilling  tar  or  the  like  by  forcing 
it  through  heated  tubes  under  high  pressure 
and  then  discharging  it  through  a  spra>-ing  de\-ice 
into  a  vaporising  chamber,  the  tar  is  diluted  «-ith 
lower-boiling  hydrocarbons  before  introducing 
it  into  fehe  heated  tubes. — A.  S. 

Pilch  ;   Method  of  preventing  caking  of  disintegrated 

.    J.  Alexander,  Altona.    Ger.  Pat.  293,267, 

Oct.  23,  1915. 
The  particles  of  pitch  are  coated  with  an  oily 
substance  which  is  non-volatile  at  temperatures 
to  which  the  pitch  will  be  exposed  and  which 
improves  the  binding  power  of  the  pitch  or  the 
calorific  value  of  the  briquettes  prepared  there- 
from. Suitable  substances  are  petroleum, 
naphthalene,  and  oil-gas  t^ar. — A.  S. 
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IV.— COLOURING  MATTERS  AND  DYES. 

A:o-co)npou>ids ;     lithilion    bctirccn    the    chnnical 

constitution  and  colour  of A.   O.   Sircar 

Cheui.  Soc.  Ti-sins.,  1910,  109,  757 — 770. 
From  a  studv  of  the  colour  of  a  number  of  azo- 
Dhenols,  azonaplitliols,  and  some  i\ow  azo-o- 
anthrols.  the  preparation  of  which  is  described  in 
detail,  it  is  found  that  the  longer  the  chain  of 
alternate  double  and  .<!ingle  bomls  in  that  part  of 
the  molecule  containing  the  auxo(.hrome  which  | 
proceeds  from  the  auxochrome  totheazo-Iinkingby 
the  longest  possible  route,  the  deeper  is  the  colour,  j 
Thus  henzeucazophenol  \Yith  three  double  and 
two  single  bonds  is  yellow,  wherca.s  benzeueazo-a- 
naphthol  with  five  double  and  four  single  bonds 
is  orange-red,  and  benzeneazo-a-.anthrol  with 
seven  double  and  six  single  bonds  reddish-violet. 
The  theory  was  further  tested  by  the  preparation 
of  a  number  of  benzeneazotetrahyilro-a-naphthols, 
in  which  the  chain  of  double  and  single  bonds  is 
the  same  as  in  the  azophenols.  These  substances 
were  all  yellow  and  gave  dyeings  almost  identical 
with  those  given  by  the  corresponding  azophenols. 
SiniUarlv  the  Ijenzeneazoanthranols,  having  their 
longest  "possible  conjugated  chain  similiT  to  the 
azo-a-naphthols.  gave  dyeings  of  much  hghter 
shades  than  the  azoanthrols.  A  spectroscopic 
examination  of  these  dyestufEs  also  showed  that 
as  the  length  of  the  conjugate  chain  is  increased, 
the  head  of  the  absorption  band  Ls  gradxially 
sMfted    towartls    the    red    end    of    the   spectrum. 

— G.  F.  M. 


Xanthone  dernalives  and  xanihonc  colouring  matters. 
S.  Dhar.  Chem.  Soc.  Trans.,  1916,  109,  71i— 750. 
The  preparation  and  properties  of  mono-,  di-, 
tetra-,  and  hexabromoxauthones,  and  a-  and 
/S-dinitroxanthone^,  are  described.  Some  anilino- 
derivatives  of  the  bromoxanthones  possessing 
dveing  properties  have  been  prepared,  for  esaniple, 
dianiliuodibromoxanthone.  C ,  jH  «0  .Br  2(NHCeH  j ) , 
was  obtained  as  a  bluish-black  precipitate  by 
boiling  the  tetrabromo-compound  with  aniline 
and  a  trace  of  copper  powder.  It  gives  blue 
shades  on  chrome-mordanted  wool.  Hexa-anUino- 
xanthone,  similarly  prepared  from  hexabromo- 
xanthone,  gives  deep  blue  shades  on  chrome- 
iiiordanted  wool,  whilst  phenvhminodinitro- 
xanthone.  C,3HeO(NOj),  :  XC.Hs,  from  a-di- 
nitroxanthone  and  aniline  dyes  pale  violet  shades 
on  tannln-mordant«d  cotton.  Some  azo-com- 
pounds  were  obtained  from  /i-nitroaminoxanthone 
and  3-naphthol,  phenol,  and  1.5-dihydroxy- 
naphthalene,  but  their  dyeing  properties  were  of 
no  .special  interest.  Attempts  to  prepare  vat 
dres  by  the  condensation  of  bromo-  and  amino- 
derivatives  were  not  successful. — G.  F.  M. 

Sulphurylindoxi/1 ;     Action   of  halogen   compounds 

on .    netcrocyclic  sulpfionea.   IV.   M.  Claass. 

Ber.,  Mtl6,  49,  1408 — 1415.  (Compare  this  J., 
1910,  .529.) 
ScLPHtTiYUNDOXYL  possesses  weak  basic  in  ad- 
dition to  acid  properties  ;  the  hydrochloride  and 
the  ammonium  .salt  have  been  Isolated.  With  ben- 
zovl  chloride  sulphur>-Hndoxylphenylketone  (m.pt. 
12'r' — 125'C.)  is  obtained  ;  acetyl  chloride  and  ethyl 
chlorocarbonate  act  similarly,  but  ethylpheiiylurea 
chloride  lea'ls  to  the  formation  of  rli-sulph\irvl- 
indoxvl-ketone  (m.pt.  247' C).  Isato-sulphuryl- 
indoxyl  (m.pt.  171' — 172°  C.)  is  obtained  by  the 
action  of  isatin  chloride;  this  compound  dissolves 
in  cold  caustic  sola  giving  a  solution  of  a  deep 
Vilue  colour  similar  to  indigo  in  shade  and  strength  ; 
its  hydrosulphite  vat  Ls  colourless,  but  the  dye- 
stuff  "is  regenerated  by  exposure  to  air  ;  it  is  very 
eensitive  to  acids. — F.  W.  A. 


Dyeing  vahtes  of  some  [natural  Indian]  dycstuffs. 
Srivastava.     See  VI. 

Patents. 

Dye  or  stain.  W.  Somerville,  Auburn,  Victoria,. 
Australia.  U.S.  I'at.  1.193,838,  Aug.  8,  1910. 
Date  of  appl.,  Dec.  15,  1915. 

A  DYE  or  stain  is  obtained  by  treating  the  resin  of 
the  grass  tree  {Xantliorrhcca)  with  a  solution  of 
an  alkali  and  concentrating  the  mixture  to  th& 
required  consistency  ;  it  may  be  used  in  con- 
junction with  mordants. — F.  W.  A. 

Phthaleinc  dyes  ;  Manufacture  of .     IT.  Imrie, 

Ijondon.     From     J.     R.     Geigv    A.-G..     Basle, 
Switzerland.     Eng.  Pat.  16,725,  Nov.  20,  1915. 

See  Ger.  Pat.  290,.508  of  1915  ;  this  J.,  1916,  532. 

Phthalein  dye  and  process  of  making  the  same.  H. 
Hagenbach,  Assignor  to  J.  R.  Geigv.  Basel, 
Switzerland.  U.S.  Pat.  1,194,380,  Aug.  15, 1916. 
Date  of  appl.,  Nov.  17,  1915. 

See  Ger.  Pat.  290,508  of  1915  ;  this  J.,  1910,  532. 

Disazo  dyestuffs  and  process  of  making  the  same, 
R.  Schiile,  Frankfort,  Germanv,  Assignor  to 
CasseUa  Color  Co.  U.S.  Pat.  1,193,829,  Aug.  8, 
1910.     Date  of  appl.,  Oct.  8,  1914. 

Seb  Eng.  Pat.  28,925  of  1913  ;  this  J.,  1915,  899. 


v.— FIBRES  ;     TEXTILES ;     CELLULOSE ; 
PAPER. 

Sulphite-cellulose  icaste  lyes  ;  Treatment  and  utilisa- 
tion    of .     J.     Konig.     Z.     Unters.     Nahr. 

Genu.ssm.,  1916,  31, 171 — 176.  Z.  angew.  Chem., 
1910,  29,  Ref.,  379. 
To  render  sulphite-cellulose  waste  liquor  suitable 
for  feeding  to  cattle,  it  is  neutralised  «ith  Unie, 
oxidised  by  aUowiug  it  to  trickle  over  galvanised 
wire  gauze,  again  neutralised  by  passing  it  over 
limestone,  and  then  allowed  to  trickle  over  a  bed 
of  porous  brick  coated  with  manganese  peroxide. 
The  purified  liquor  is  concentrated  to  a  thin 
svrup  by  indirect  heating  with  steam,  the  syrup  is 
mixed  with  dry  feeding  stuffs  (bran,  malt  coombs, 
dried  brewers'  grains,  etc.),  and  the  mixture  dried 
until  the  water-content  is  reduced  to   10 — 12%. 

—A.  S. 

Extraction  of  rosin  from  tcood.  Experiments  using 
a  petroleum  solvent.  Palmer  and  Boehmcr. 
See  XIII. 

Decomposition  of  cellulose  in  soils.  McBeth.  See  XVI. 

Patents. 

Fibrou3  materials  ;  Method  of  treating .     E.  D. 

Jefferson,  Boston,  Mass.  U.S.  Pat.  1.192,903, 
Aug.  1,  1916.  Date  of  appl.,  Jan.  13,  1915. 
FiBKOCs  material  is  placed  in  a,  closed  vessel  con- 
taining an  alkaline  liquor,  the  air  is  expelled  by 
steam,  and  the  material,  the  various  parts  of 
which  are  retained  in  the  same  relative  position,  is 
,  alt^rnatelj-  and  repeatedly  immersed  in  the  boiling 
liquid  and  withdrawn  into  the  atmosphere  of  steam 
above  it.— J.  F.  B. 

Cellulose  acetate  ;  Use  of  amyl  acetate  for  solvlions 

,        containing .     L.    J.    Riley,    London.     Eng. 

Pat.  15,438,  Nov.  2,  1915. 
Cellulose  acetate  which  is  insoluble  in  ^juy' 
acetate  is  dissolved  in  a  .solvent  and  amyl  acetate 
is  added  to  the  s<dution  in  proportion  delerijained 
by  previous  experiment.  Emimplc : — CellulOHC 
acetate,  8  parts,  is  dissolved  in  40  parts  by  vveigtit 
:  of  acetone  and  42  part*  of  amyl  acetate  added. 
I  —J.  F.  B. 
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Cellulosic  compositions.  H.  S.  Mork,  Brookline 
and  G.  J.  Esselen.  jun..  Snampsrott.  Mass., 
Assien^rs  to  Chemical  Products  Co.,  Boston. 
U.S."  I'at.  1.193,178,  Aug.  1,  1910.  Date  of 
nppl.,  Apr.  29,  1916. 

The  composition  contains  a  cellulose  ester  {e.g., 
acet.ite),  triphfnvl  phosphate,  and  phenyl  sali- 
cylate.— J.  P.  B.  ■ 

Paper  pidp  ;  Method  and  vicans  for  testing . 

M.  Biegler,  Unt€rkochen.  Assignor  to  L. 
Sohopper,  Leipzig, Germany.  U.S.  Pat.  1,193,013, 
Aug.  S,  1910.     Date  of  appl.,  Sept.  8,  1913. 

The  apparatus  consists  of  a  hopper  with  a  per- 
forated bottom  and  a  container  with  sloping  walls 
attached  underneath  the  hopper.  Several  ovitlets 
are  provided  in  the  container  at  different  heights, 
each  delivering  water  to  separate  collecting  vessels. 
The  quality  of  the  pulp,  as  shown  by  the  rate  of 
draining,  is  indicated  by  the  relative  quantities  of 
water  collected  in  the  several  vessels. — J.  F.  B. 

Fibrous  caps  for  bottles  and  other  containers  ;  Ifaitu- 

iacture  of .     A.  Westlake,  Xew  York.      Eng. 

Pat.  16,148,  Xov.  16,  1915. 

See  U.S.  Pat.  1,160,478  of  1915  ;  this  J.,  1915, 
1244.  (Reference  is  directed,  in  pursuance  of 
Sect.  7.  .Sub-sect.  4,  of  the  Patents  and  Designs 
Act.  1907,  to  Eng.  Pats.  2604  of  1867  and  17,883 
of  1S99.) 

■Celluloid  ;  Product  resembling and  process  for 

producing  the  same.  L.  Lederer,  Sulzbach, 
Germanv.  U.S.  Pat.  1.195,040,  Aug.  15,  1916. 
Dateof  appl.,May  2,  1907.  Renewed  July  1,  1916. 

See  Fr.  Pat.  377,010  of  1907  ;  this  J.,  1907,  1027. 

Method  of  refining  wool  grease.  Method  of  treating 
[bleaching]  tcool  grease.  U.S.  Pats.  1,194.013 — 
1,194,015.     See  XII. 


VI.— BLEACHING ;  DYEING  ;   PRINTING ; 
FINISHING. 

Dyeing  values  of  some  Inalural  Indian]  d>/estuffs.  II. 
J.  P.  Srivastava.  Agric.  J.  Indi.a  (Indian 
Scient.  Congress,  Special  Number),  1916,  53 — 04. 

The  dyeing  ^  alues  of  eight  further  indigenous  dye 
materials  (compare  this  J.,  1915.  606)  have  been 
examined.  Kachnar  (Bauhinia  raeemosa)  bark  is 
available  in  quantity  for  dyeing  dull  red  shades  on 
cotton  ;  faster  dyeings  are  obtained  on  alununa 
OP  tin  mordant.  Peepul  {Ficus  r'ligiosa)  gives 
good  pink  shades  on  alumina-mordanted  cotton. 
Sanderswood    {Pterocarpus    santalinv.s)    dyes    un- 

I  mordanted  wool  and  fast  red  shades  are  obtained 

I  with  cotton  on  tin  and  alumina  mordants  ;  the 
dye  is  in.«oluble  in  water,  but  freely  soluble  in 
alcohol,  ether,  and  acetic  acid.     Roli  or  Kamela 

I  powder  (Mallotus  philippincnsi-i)  gives  in  an  alka- 

'  line  bath  a  shade  similar  to  Chrysophenine  on 
alumina-mordanted  silk.  Akhrot  {.Jitglans  regia) 
bark  yields  a  valuable  brown  dye,  the  shade  of  wliich 
on  wool  can  readily  be  modified  to  khaki  :  the 
deepest  shade  is  obtained  bv  dveing  with  3%  of 

'  acetic  acid  in  the  dye-bath,  but  is  not  fast  to  light ; 

'  fairly  hill  shades  are- obtained  on  clvrome-oxalic 
acid  mordant  or  by  the  after-chroming  process, 
the  dyeings  being  of  excellent  fastness  to  light  and 

I  to  milling,  Kathal  (Artocarpus  iniegrifolia)  wood 
I  yields  a  dye  which  gives  fast  yellow  dyeings  on 
1  alumina-mordanted  cotton.  Barberry  '  (Hosirat) 
'  bark,  roots,  and  stem  contain  a  large  amount  of  a 
I  good  yellow  dye  for  silk  ;  duU  shades  are  obtained 
;  on  alumina-mordanted  cotton.  Bhus  coliinis  wood 
;  yields  a  dye  similar  to  young  Fustic  ;  orange 
j  shades     are     obtained      on     alumina-mordanted 


cotton  and  redder  shades  on  tin-mordanted  cotton, 
but  the  dveings  are  not  fast  to  alk.ali  or  soap. 

— F.  \\.  A. 

Patents. 

Dt/eing  and  other  treatment  of  fibrous  materials ; 

Method    of .     J.    R.    and     U.    G.    Dvson, 

Huddersfield.     Eng.  Pat.  12,010,  Aug.  20,  1915. 

The  fibrous  materials  are  placed  on  a  tight ly 
fitting  removable  perforated  false  bottom  in  the 
vat  roimd  a  central  tube  up  whicli  steam  draws 
the  liquor  from  the  bottom  of  the  vivt  ;  the  liquor 
impinges  against  an  adjustable  spreader  and  is 
distributed  over  the  materials  until  dyeing  is  com- 
plete ;  the  steam  is  then  shut  off,  tha  spreader 
screwed  down  so  as  to  form  a  tight  joint  with  the 
top  of  the  central  tulie,  and  air  or  steam  and  air  is 
lilown  into  the  upper  part  of  the  vat  and  passes 
through  the  material,  acting  as  an  oxidising  agent, 
and  also  extracting  the  surplus  dye  liquor  ;  the 
materials  may  then  he  washed,  the  whole  process 
being  completed  ^vithout  removing  the  Ud  of  the 
vat.  The  same  apparatus  may  be  adapted  for 
dyeing  by  the  cold  process  by  combining  ^^^th  it  a 
pump  for  exhausting  the  dve-Uqiior  from  the  vat. 

— F.  W.  A. 

Dyeing,    scouring,    and    washing    tcool    and    other 

fibrous  materials  ;   Machines  for .     J.  and  R. 

Whitaker,  Dewsburv.  Eng.  Pat.  101,060,  Mar. 
17,  1916.     (Appl.  No.  3959  of  1916.) 

Is  a  machine  for  dyeing,  scouring,  and  washing 
wool,  etc.,  consisting  of  a  fixed  outer  vat  fitted  with 
a  movable  inner  chamber  with  a  perforated  false 
bottom,  steam  and  heated  air  under  pressure  are 
delivered  alternately  and  uniformly  beneath  the 
false  bottom,  the  liquor  is  drawn  off  tlirough  a 
bottom  outlet  pipe  and  forced  by  means  of  a  pump 
into  the  top  of  the  machine  (above  the  normal  level 
of  the  Uquor)  thi^ough  a  side-perforated  horizontal 
pipe  across  the  inner  chamber,  and  the  movable 
inner  chamber  is  arranged  for  a  side-tip  discharge. 

— F.  W.  A. 

Weighting  silk  ;    Metal-chloride  batfi  for .     P. 

Schmid  and  K,  Gross,  Basel.  Switzerland.  U.S 
Pat.  1,193.429,  Aug.  1,  1916.  Date  of  appl,, 
Oct.  7,  1915. 

See  Ger.  Pat.  291,009  of  1915  ;   this  J.,  1910,  596. 

Dyeing    bath   for   silk  ;     Foara    or  froth .     P. 

Schmid  and  K.  Gross,  Basel,  Switzerland.  U.S, 
Pat.  1,193,430,  Aug.  1,  1916.  Date  of  appl., 
Oct.  7,  1915. 

See  Eng.  Pat.  100,336  of  1916  ;  this  J.,  1916,  630. 

D'jestuffs  [on  the  fibre]  ;    Compounds  for  use  in  the 

production     of .     F,      Kunert,      Offenbach, 

Assignor  to  Chem,  Fabr,  Griesheitu-F.lektron, 
Fi-ankfort.  Germanv.  U.S.  Pat.  1.193,566, 
Aug.  8,  1916.     Date  of  appl.,  Apr.  23.  1915. 

See  Eng.  Pat.  6663  of  1915  ;  this  J.,  1910,  304. 


Vn.— ACIDS  ;  ALKAUS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Xitrosylaulphuric  acid  (nitrosulphonir  acid)  :  Taulo- 

mcrism  of .     J.  Biehringer  and  W.  Borsum. 

Ber.,  1916,  49,  1402—1406. 
From  a  survev  of  the  Uterature  referring  to  the 
constitution  to  be  attributed  to  HSO.N.  the 
authors  conclude  the  substance  is  to  be  regarded 
as  possessing  the  two  formida;  :  HO.SOj.NOo  and 
HO.SO..O.NO,  being  tautomeric.  In  support  of 
this  conclusion  it  has  been  found  that  this  com- 
pound vields  with  dimethylaiiiline  a  mixture  of 
p-nitro-'  and  p-nitrosodimethylauiliEe  ;     the  yield 
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[Sept.  SO,  1916. 


of  the  nitroso-compovind  dei-reastxl  with  rise  of 
teiiiporature.  whereas  the  yield  of  iiitix)-  "ompound 
iiu-iviWied  :  it  \vas  sliowii  that  tl\is  im'iease  is  not 
due  merely  to  oxidation  of  the  iiitroso-eompound, 
but  is  caused  by  tautonierie  ehange  of  the  nitrosyl- 
sulphiiric  acid  to  nitrosulphonic  acid. — F.  W.  A. 

Formic  acid  ;  Dctcnnuialioii  of- 


in  pure  solutions 
luiil  ill  urine.  ioiieOirr  leilh  a  iicir  vielliod  for  Ihc 
titration  of  calomel.  O.  l^iesser.  7..  phvsiol. 
Chem..  Utl.">.  96,  355 — 366.  J.  Clieni.  'Soc, 
1916.  110,  ii..  455. 

The  solution  (30  c.c.)  containins  the  formic  acid 
(10 — 20  mgmis. )  is  heated  with  a  considerable 
excess  of  a  solution  containing;  200  gnus,  of 
mercuric  chloride,  300  grms.  of  sodium  acetate, 
and  SO  grms.  of  sodium  chloride  per  litre  for  six 
hours  on  the  water-bath.  The  mixture  is  then 
cooled  and.  without  filtering  from  the  precipitated 
calonu'l.  treatetl  with  10  c.c.  oi  25  "„  hydrochloric 
acid,  then  excess  of  concentratwl  aqueous  potas- 
sium iodide  (-1  grms.  of  potassium  iodide  for  every 
10  c.c.  of  the  above  mercuric  chloride  solution 
added  to  the  formic  acid  solution),  followed  by  an 
excess  of  .V  10-iodine  solution.  The  calomel  is 
thereby  quantitatively  reconverted  into  mercuric 
chloride    according    to    the    equation 

2Hgt  1  -r  I .  -f  2HC1  =2Hgtl  5  T2ni. 
The  clear  solution  is  now  titrated  with  .V/10- 
thiosulphate  solution,  employing  starch  as  indicator 
in  the  usual  way.  The  mmihor  of  c.c.  of  A'/IO- 
iodine  solution  reqxiired  to  transfoi-m  tlie  calomel 
into  mercuric  chloride  multiplied  liy  0  0023  repre- 
sents the  amount  of  formic  acid  in  grams  present 
in  tlie  vohmie  of  the  solution  taken  for  the  analysis. 
In  the  absence  of  sodium  ddoride  or  a  corre- 
sponding salt,  the  formic  acid  reduces  a  portion 
of  the  mercmic  chloride  to  metallic  mercurj', 
whereby  gross  error  in  the  estimation  of  the  formic 
acid  may  be  entailed  ;  close  adherence  to  the 
above  conditions  is  therefore  necessary. 


Soda  and  alkaline  water  ;     Xalural  - 


-from  East 


MoniioUa.     T.  Suzuki.     J.  Chem.  Ind.,  Tokyo, 
1911).  19,  631—641. 

The  water  of  Lake  Tafusu  (96  sq.  km.  area)  was 
found  to  contain  Na.COj  1-31.  XaCl  2-27,  and 
NajSOj  O-OS^Q.  A  surface  deposit  due  to  evapor- 
ation of  a  shallow  lake  in  the  PoU  valley  during 
the  Av\  winter  season  contained  NaX'Oj  1204, 
NaCl  1-45,  and  XajSO,  0-75»o.— W.  r:  S. 

Calcium  acid  carbonate  ;  Composition  and.  sohdiiliiy 

of .     A.   Cavazzi.     Gaz.   (liim.   Ital.,   1916, 

46,  II.,  122—135. 

ExPFmiJiENT.XL  proof  is  given  that  the  salt  formed 
)>y  the  action  of  excess  of  carbon  dioxide  on  lime 
water,  or  by  the  action  of  water  containing 
carbonic  acid  on  normal  calcimn  carlionate,  is 
actually  the  bicarlionate,  Ca(H('0,)2.  The  max- 
imum quantity  of  calcium  carbonate  dissolved  by 
pi-olonged  agitation  (not  less  than  10  hours)  in 
1  litre  of  water  satttrated  with  carbon  dioxide  and 
kept  in  contact  with  carbon  dioxide  at  atmospheric 
pres.sure  is  1-56  grms.  Ca<'()3  at  0  V.  and  1-1752 
grms.  at  15'  C.  By  passing  a  strong  current  of 
carbon  dioxide  into  lime  water  saturated  at  15°  C, 
an  unstable  supei-saturated  solution  of  calcium 
bicarbonate  containing  2-29  gnns.  CaCO^  per  litre 
can  be  obtained. — A.  S. 

Xitrous  oride,  air,  and  tcater  vapour  in  mi.rturej)  of 

these  constituents  ;  Determination  of .      G.  A. 

Hurrell  and  G.  W.  Jones.     J.  Ind.   Kng.  Chem., 
1916,  8,  735. 

Tup;  apparatus  used  iti  the  same  as  that  described 
previously  (this  J.,  1915,  895).  The  gas  is  intro- 
dui'cd  at  atmospheric  pressure  and  after  cooling 
ti\  means  of  liquid  air  for  10  mins.,  the  air  is  with- 
drawn by  means  of  a  Topler  pump  and  measured  ; 


at  the  temperature  of  liquid  air  the  vapour 
pressure  of  nitrous  oxide  is  negligible.  The  tndb 
containing  the  liquefied  gas  is  next  immersed  in  a 
ndxture  of  solid  carbon  dioxide  and  acetone 
( — 7S  ('.)  and  after  10  mins.  the  nitinus  oxide  is 
piuuped  off  and  measiireil  ;  the  vapour  pressure 
of  water  is  inappivciablo  at  this  temperatin-e. 
Tlie  bidb  is  now  removed  ivom  the  cooling  mixture 
and  the  amount  of  water  vapour  determined  from 
its  partial  pressure  by  means  of  the  attached 
manometer. — A.  S. 

Iodine  and  starch  iodide  in  aqueous  media  ;  Action 

ofliiihtupon .     H.  Bordier.     Comptes  rend., 

1916,   163,  205—206. 

Aqueous  solutions  of  iodme  and  of  starch  iodide 
contain  these  siilistances  in  a  colloidal  form,  and 
if  a  very  dilute  solution  of  iodine  (IS  mgrms.  per 
litre)  or  starch  iodide  lie  exposed  to  light  tor  some 
horn's,  the  yellow  or  blue  colour  disappears  and 
the  liqxiid  becomes  acid.  The  decolorised  iodine 
solution  does  not  react  with  starch,  and  the 
decolorised  star»:h  iodide  becomes  blue  on  the 
addition  of  a  little  iodine.  These  phenomena  are 
explicalile  on  the  assiuniJtiou  that  the  ionising 
action  of  violet  and  idtraviolet  rays  causes  the 
electrically  chai-ged  colloidal  particles  to  lose  their 
charges,  thereby  causing  them  to  acquire  chemical 
properties  which  they  did  not  possess  in  colloidal 
solution.  They  then  react  with  the  hydrogen  of 
the  water  to  form  hydi'iodic  acid.  The  yellow 
glass  used  for  bottles  in  which  substances  are 
preserved  from  tlie  action  of  light,  was  found  to 
be  quite  transparent  to  the  ravs  wluch  decompose 
starch  iodide.— E.  H.  T. 

Investigation  of  the  "  ekromale  "  method  for  separat- 
ing the  alhaline  earths.     Vickery.     See  XXllI. 

Patents. 

Oxalic  acid;   Process  for   the   production   of . 

C.  T.  Thoi-sseU  and  H.  L.  B.  Lund^^'U,  Gothen- 
burg, Sweden.   Eng.  Pat.  11,487,  Aug.  9,  1915. 

I.\  the  production  of  oxahc  acid  from  sodium 
oxalate  containing  sodium  carbonate  and  hydr- 
oxide, the  material  is  first  treated  with  a  solution 
containing  sodium  Ijisulphate  and  sulphuric  acid 
to  obtain  acid  sodium  oxalate  and  normal  sodium 
svdphate.  The  acid  oxalate  is  then  washed  with 
water  and  treated  with  sulphuric  acid  to  produce 
oxalic  acid  and  a  solution  containing  .■sodium 
bisulphate  and  suliihiu'ic  aciil,  which  solution  is 
used  for  treating  a  fresh  portion  of  original  material 
after  the  latter  has  received  a  preliminary  treat- 
ment with  either  the  wash  water  of  the  acid 
soilium  oxalate  or  the  mother-liquor  from  the 
crv.stallisation  of  the  sodium  sulphate  produced  in 
the  process.- W.  E.  F.  P. 

Acids  [nitric  and  hydrochloric] ;  Process  of  making  \ 

mineral .     H.     Howard,     Brooklino.    Mass. 

U..S.    Pat.    1.193.552,    Aug.    S,    1916.     Date  of   ' 
appl.,  Jvdy  13,  1914. 

In  the  manufacture  of  nitric  and  hydrochloric  acids  ( 
from  sodium  nitrate  and  chloride,  adjustment 
Ijetween  the  respective  furnaces  (of  which  the 
liydrochloric  acid  furnace  has  a  greater  capacity 
than  tlie  nitric  acid  furnace)  is  elTecled  by  mixing 
the  sodium  bisidphate  oVitained  in  the  nitric  acid 
])i-ocess  with  an  excess  fjf  sodium  chloride  and 
sulhcient  sulphuric  acid  to  produce  nonnal  sodium 
sulphate,  and  heating  the  mixture  in  the  hydro- 
chloric acid  furnace. — \V.  E.  F.  P. 

Acetic  acid  ;  Production  of  concentrated  from  dilute 

.     llarburger  Cliem.  Werke  Schon  und  Co., 

Ilarburg.     Ger.   Pat.  292,959,  Jan.  6,  1915. 

The  dilute  a<-id  is  treated  with  sufficient  potassium  ! 

acetate  to  form  double  compounds  of  potassium 

acetate  and  acetic  acid  which  separate  from  the 
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solution.     These  are  removed  and  the  acetic  acid 

wiovered  in  a  concentrated  condition  by  distilla- 
tiiMi.  Till'  potassium  acetate  may  lie  partially 
replaceil  by  otlior  sixlts.  especially  those  capalile 
of  acting  as  dehydrating  agents,  e.g.,  calcium 
chloride. — A.  S. 

Alumina  atxl  soda  from  bajuik'  residtics  ;  Obtaining 

.    J.  H.  Ramsay  ami  F.  K.  Lowe,  Low  Fell, 

Durham.    Eng.  Pat.  070.>.  July  3,  1915. 

Bavxtte  residues  from  which  the  srreafer  part 
of  the  alumina  has  been  extracted,  contain  up 
to  2.t"o  ALO3  as  ilouble  siUcate  with  soda.  By 
treating  the  residues  \^ith  wet  or  dry  carbon 
dioxide  the  alumina  and  soda  are  rendered 
soluble.— W.  E.  F.  1'. 


Copper    mtlphate    and 
Manufacture    of 


other    dry    hydratcd    salts  ; 
T.     Pedder,     Widnes. 
Eng.  Pat.  11.298,  Aug.  5,  1915. 

Tins  crystals  to  be  dried  are  maintained  at  a 
suitable  temperature  in  a  current  of  air  and  kept 
in  motion  by  a  worui  conveyor  or  similar  means, 
so  as  continually  to  expose  fresh  surfaces. — B.  V.  S. 

Zinc  chloride  ;   Manufacturin'j .    ^'.  H.  Biggs, 

Mumbles,  Glamorgan.  Eng.  I'at.  11.031, 
.Tuly  29,  1915. 
Zixc  oxide — obtained  b>'  roasting  or  calcining 
blende  or  other  zinc  ore — is  intimately  mixed 
with  common  salt  or  other  cWoride,  the  niixture 
heated  to  about  700°  C.  in  a  closed  vessel,  and  the 
vapour  of  zinc  chloride  condensed. — W.  E.  F.  P. 


Ammonia  ;    Production   of - 


.     C.  T.  Thorssell, 
Gotbenburg.Sweden.Eug.Pat.n,186,Aug. 9.1915. 

Ix  the  production  of  amn\onia  by  heating  barium 
cyanide  with  water  iu  an  autoclave,  the  residue 
obtained  (containing  barium  formate)  is  treated 
with  sodium  carbonate  to  produce  barium  car- 
bonate and  a  solution  of  sodium  formate.  The 
latter  is  evaporated  in  vacuo  to  obtain  a  salt  from 
wliich  sodiam  oxalate  may  be  subsequently  pro- 
duced ;  while  the  former  is  heated  with  coal  and 
nitrogen  to  regenerate  barium  cyanide. — W.E.F.P. 

Ammonia;    Method  of  o.ridising .    Process  and 

apparatus  for  oxidising  aminonia.  Catatyser 
apparatus  for  oxidising  ammonia.  Platinum 
catalyscr.  Catalyser  for  oxidising  ammonia. 
\V.  S.  Landis,  Niagara  Falls.  X.Y..  Assignor  j 
to  F.  S.  Washburn.  Nashville.  Tenu.  U.S.  Pats. 
(A)  1.193.791).  (B)  1,193.797.  (c)  1.193.798, 
(D)  1,193.709.  and  (e)  1.193.800,  Aug.  8.  1916. 
Pates  of  appl.  {\)  and  (b).  Feb.  20,  1915  ;  (c), 
(D)  and  (F),  Jan.  27,  191(3.  (a)  Renewed  June 
15,  1916. 

(A)  and  (b).  Ammoxia  is  mixed  with  air  in  suitable 

i  proportion  and  pa.ssed  through  a  catalytic  mass 
maintained  at  a  uniform  temperature  above 
500°  C.  ;  a  cooling  appliance  is  arranged  so  as  to 
prevent  the  mixture  of  gases  being  heated  before 
it   reaches     the     catalyst.      (c)     The     catalyst     is 

I  powdered  and  contains  embedded  in  it  an  iridiuni- 
free  platinum  wire  heated  by  a  controlled  electric 
current,     (d)  and  (e).     The  catalyst   is  composed 

I  of  uniform,  fine,  iridium-free  platinum  wire  in  the 
form  of  a  grid  or  ga\ize  and  heated  bv  a  controlled 

!  electric  current— "^B.  V.  S. 

i  Carbides ;      Production     of .         Alby     United 

Carbide  Factories,  Ltd.,  London,  and  K.  HvUand, 
1  Odda,  Nor\\-av.  Eng.  Pat.  14.486.  Oct.  13,  1915. 
j      Under  Int.  Conv.,  Oct.  31,  1914. 

I  CuoM  is  made  for  an  intermediate  product  (in 
I  the  manufacture  of  calcium  carlnde)  obtained  by 
1  coking  a  mixture  of  Ume  or  limestone  and  caking 
!  coal  at  above  700'  C.     Tlie  product  has  powerful 

reacting  properties  and  no  teudencv  to  crumble 

or  powder. — W.  E.  F.  P. 


Table   salt  from    rock   salt ;     Process  for   making 

.       Gewerkschaft    "  Einigkeit    I,"    Elimeu, 

Gei-many.      Eng.    Pat.    18,12o.    Dec.   29,    1915. 
Under  Int.  Conv.,  Jan.  22,  1915. 

A  XON-C.AKING  and  non-hygi-oscopic  table  salt 
is  prepared  by  moistening  powdered  rock  salt 
with  a  saturated  solution  of  pure  sodium  chloride 
and  drying  the  product. — W.  E.  F.  P. 

Sodium      percarhonate ;       Maniifaciurc      of 


ITcnkel  und  Co.,  Diisseldorf.  Germanv.  Eng. 
Pat.  100.997.  Apr.  8,  1916.  (Appl.  No".  5185  of 
1916.)    Under  Int.  Conv.,  Aug.  l.s,  1915. 

'■  SoDHH  percarbonate,  2Na2C03,3HjO.,"  is 
obtained  by  treating  sodium  carbonate  with  an 
aqueous  solution  of  hydrogen  peroxide  iu  the 
proportion  of  not  less  than  3  moL=!.  of  the  latter  to 
2  mols.  of  the  former  ;  the  process  is  conducted 
at  about  0='  C.  and  t!ie  product  dried  in  a  vacuum. 
The  specified  quantities  of  sodium  carbonate  and 
liydrogen  peroxide  may  be  partly  or  entiiely 
jjroduced  from  suitable  re<a<tion  components  in 
aqueous  solution,  e.g..  from  sodium  bicarbonate 
and  a  mixture  of  sodium  peroxide  and  sulphuric 
acid  respectively. — W.  E.  F.  P. 

Chromium-containing     [hasc-exchanging]    8ilicat4:s ; 

Process    of    producing .        Process    of    base 

e.rchange.  [Purification  of  water.]  A.  Kolb, 
Charlottenbu^^-^Vestend.  Germanv.  Assignor  to 
The  Pei-mutit^Co.,  New  York.  U.S.  P.-vts.  (A) 
1.193,794  and  (b)  1.19,3,795,  Aug.  8,  1916.  Date 
of  appl..  Mar.  28.  1916. 

(.a)  a  solctiox,  which  may  be  alkaUne.  containing 
chromium,  is  precipitated  with  an  alkaline  solution 
of  sihc.a.  and  the  precipitate  washed,  pressed,  and 
dried,  (b)  The  hciuid,  e.g..  water,  to  be  treated  or 
purified,  is  passed  through  a  bed  of  hard  granular 
material  wliich  contains  chromium,  alkali,  silica, 
and  water,  and  mav  also  contain  a  catalyst. 

— B.  V.  S. 

Sulphur  dio.vide  and  nitrogen  ;    Mamifacture  of  a 

mixture    of ,    and    apparatus    therefor.     L. 

Descamps.    Chateam'oux.    France.     Eng.    Pat. 

100.939.  Jan.  21.  1916.    (.Appl.  No.  1010  of  1910.) 

Under  Int.  Conv..  July  18.  1015. 
Dry,    preheated    air    is    completely    deprived    of 
oxygen  by  contact  with  a  large  surface  of  molten 
sulpluir.   '  In   the    apparatus   employed    (see  fig.). 


dr>-  air  entering  at  the  opening.  D.  is  preheated  by 
pa'ssmg  successivelv  below  and  above  the  baffle- 
plate.  "^E.  and  through  the  pipe.  F,  and  is  then 
deflected  on  to  the  smface  of  the  molten  sulphur, 
B,  bv  the  circular  cap,  H,  supported  on  the  tripod. 
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Cu  Vm.— GLASS;    CERAMICS. 


(Sept.  30,  1916. 


I.  The  mixtur<>  of  siilphur  dioxide,  nitroeen,  and 
sulphur  vapour  thus  proihioetl  is  coudvictetl 
through  the  exit,  L.  to  an  apparatus  for  eoudensiiitr 
sulphur  vapour.  The  uiixtiuv  of  suli^hur  dioxide 
and  aitrosen  is  suitable  for  use  in  the  manufacture 
of  hydros'ulphites.— W.  E.  F.  V. 


Carbon     bisulphide ;      Manufacture     of - 


A. 


Walter,    Artislev.    N.Y.     I'.S.    Pat.     1.193.210. 

Aug.   1.   1910.     Date  of  appl.,  Sept.  23,   1913  ; 

renewed  Jan.  6.   1910. 
nYnROGKN   sulphide.   "  evolved   in  a   retort   con- 
taining highly  lieated  rarl>on  and  fed  with  sulphur," 
is  passt\l  through  a  retort  containing  highly  heated 
carbon  to  produce  carbon  bistilpbide. — W.  E.  F.  P. 

Javel  trater  [hypochlorite  solution]  ;    Solid  product 

intended  for  itso  in  the  preparation  of .     F.  A. 

Bonnaud.  Suresnes.  France.     Eng.  Pat.  Il,rt61, 
Aug.  10,  1915.     Under  Int.  Conv..  Jan.  14,  1915. 

See  Fr.  Pat.  477,691  of  1915  ;  this  J.,  1910,  601. 

Process  of  recoeering  irater-soluble  potassium  salts 
from  felspatJiie  rocks  or  their  dcriiatiees  in  the 
manufacture  of  Portland  cement.  L'.S.  Pat. 
1,194,344.     See  IX. 


Vra.— GLASS;  CERAMICS, 


Clay  wares;    Casting  of- 


T.  G.  McDougal. 
U.S.  Bureau  of  Mines.  Technical  Paper  126, 
26  pages. 

The  chief  difficulties  in  casting  pottery  arise  from 
variations  in  the  composition  of  the  slip  used, 
improper  preparation  of  the  slip,  poor  selection  of 
the  clays,  and  an  improper  condition  of  the  moulds. 
The  casting  properties  of  a  clay  are  due  to  the  pro- 
portion of  colloidal  clay  present,  and  it  is  usually 
necessarj-  to  diminish  the  amount  of  gel  in  the 
clay  so  as  to  reduce  the  plasticity  of  the  slip  and 
make  the  east  clay  open  enough  to  permit  a  free 
passage  of  the  water  from  the  shp  to  the  moidd. 
When  the  ware  is  of  simple  design,  the  proportions 
of  ball  and  china  clays  should  be  reduced  to  a 
minimum,  using  instead  scrap  ware  which  has 
been  heated  in  the  tlrj-ing  room  so  that  the 
gel  in  it  is  ■'  set  "  and  rendered  innocuous.  \Vhen 
raw  clays  must  be  used,  the  colloidal  content  can 
be  controlled  by  adding  certain  soluble  salts  such 
as  sodium  carbonate  or  sodium  silicate.  On  adding 
a  .«ma)l  quantity  of  a  concentrate<l  solution  of 
sodium  carbonate  to  a  clay  slip  and  stirring 
thoroughly,  the  sUp  becomes  very  thin,  but  on 
continued  addition  of  the  solution  the  shp  begins 
to  thicken  again  and  may  become  very  viscous. 
Ven.'  small  amounts  of  sodium  carbonate  are  re- 
quired, the  maximum  thinning  elTect  ill  a  porcelain 
body  slip  being  at  lained  with  0-  S  grm.  per  litre  of  slip. 
The  proportion  required  depends  on  the  concentra- 
tion of  the  sodium  carbonate  in  the  water  present 
in  the  slip  and  not  on  the  amount  of  clay  present. 
Sodium  silicate  behaves  similarly,  but  the  ap- 
proach to  a  maximum  elTect  is  more  gradual,  the 
minimum  viscosity  being  obtained  with  a  concen- 
tration of  1-6  giTTLS.  of  silicate  of  40°  B.  (sp.gr. 
1-375)  containing  41-6"o  of  dry  sodium  silicate, 
per  litre  of  slip.  In  coirunercial  practice,  mixtures 
of  carbonate  and  silicate  are  usetl,  as  the  former 
does  not  give  the  necessarj-  bonding  power  to  the 
slip.  The  most  suitalile  proportions  are  deter- 
mined by  tests  in  a  simple  How  viscometer.  If 
too  large  a  proportion  of  soluble  sahs  is  j^resent, 
the  slip  will  cast  rapidly  at  fii-st  Ijut  will  soon  stop, 
and  a  thick  piece  of  ware  cannot  be  made.  Mix- 
tures of  two  clays  (such  as  Georgia  kaolin  and 
English  china  clay)  do  not  give  viscosities  inter- 
mediate between  the  figures  for  each  clay  separ- 
ately. Georgia  kaolin  thickens  the  china  clay  and 
Florida  kaolin  renders  it  tli  Inner,  possibly  on  account 


of  the  variations  in  salts  present  in  each.  In  making 
thick  ware  it  was  found  impossilile  to  use  china 
clay  alone,  and  the  addition  of  English  ball  clay 
pixneil  bettor  than  tliat  of  Tennessee  V)all  clay 
for  the  pui-pcise.  Increasing  tlie  temperature  of 
the  slip  has  the  same  elTect  .-is  adding  more  salts. 
The  author  recommends  that  the  clays  should 
first  be  mixed  «"ith  the  amount  of  water  required 
for  the  whole  of  the  materials,  the  salts  neing 
added  first  and  then  the  clays.  The  felspar,  flint, 
and  any  other  non-plastic  ingredients  are  only 
added  when  the  clays  have  l)e('n  made  into  a 
uniform  slip,  as  if  ail  the  ingredients  are  added 
together,  a  much  larger  proportion  of  water  will 
be  needed,  and  this  causes  difiiculties.  Care 
should  be  taken  that  ^a^iations  in  the  moisture 
content  of  the  materials  are  allowe<i  for,  as  it  is 
important  to  keep  the  composition  accurate  within 
very  narrow  limits.  Tlie  mixing  must  be  very 
thorough  ;  it  may  be  performed  satisfactorily  in 
a  blunger.  The  weight  per  pint  of  the  casting  slip 
should  be  kept  constant  and  the  temperature  should 
not  vary  greatly.  If  scrap  l)ody  is  used  it  must 
be  dried  thoroughly  first,  as  moist  scrap  introduces 
serious  variations  in  the  moisture  content  of  the 
slip.  The  effect  of  drying  the  clay  is  to  render 
the  silicate  inactive,  and  also  to  "  set  "  some  of 
the  natural  gel  in  the  clay.  Dr>-ing  may  also 
cause  a  partial  removal  of  some  of  the  soluble  salts. 
These  variations  must  be  counteracted  by  adjust- 
ing the  amount  of  salts  added  to  the  scrap  clay. 
When  no  variations  occur  in  the  ingredients  of  the 
slip  and  in  its  weight  per  pint,  viscometer  readings 
'  afford  .in  effective  chec'k  on  its  general  properties. 
The  moulds  used  should  be  made  of  thick  plaster; 
200  to  300  pieces  should  be  obtained  from  a  mould 
before  it  is  worn  out.  After  fifty  pieces  have  been 
made,  the  inside  of  the  mould  should  be  scmped 
so  as  to  remove  any  saUne  deposit  on  it,  and  after 
each  piece  Is  withdraAvn  the  mould  should  be  wiped 
with  a  cloth.  Excessively  dry  moulds  are  not 
satisfactory.  The  dried  ware  must  be  cleaned  so 
as  to  remove  any  scum  formed  by  the  soluble  salts 
in  tlie  slip,  or  the  burned  ware  will  have  slightly 
glossy  patches  on  it.  Blisters  may  be  due  to  the 
same  cause. — A.  B.  S. 

Refractory  firebricks  ;   Practical  methods  for  testing 

.     C.   E.   Nasbitt  and   :S\.  I..  BeU.     Amer. 

Soc.    for  Testing   Materials,   Juno,    1916.     Met. 
and  Chem.  Eng.,  1916,  15,  20.5—212. 

Tests  should  be  made  on  bricks  taken  at  random 
aud  not  on  specially  prepared  test  pieces.  They 
must  be  conducted  at  temperatures  bearing  some 
relationship  to  those  in  commercial  furnaces,  e.g., 
the  upper  part  of  a  Idast  furnace  is  about  260°  C., 
whilst  1350^  C.  is  above  the  melting  point  of  cast  i 
iion.  and  is  in  other  ways  a  suitable  temperature 
.it  i\hich  to  make  tests.  The  following  tests  have 
licen  developed  mainly  with  reference  to  hrlcts 
to  be  used  in  iron  and  steel  plants,  but  may  bo 
modified  so  as  to  be  applicable  to  almost  any 
conditions  (^f  ser\'ice.    Impact  test.     Before  testing 

!  the  brick  is  heated  to  260 '  V.  in  1  hour  and  kept 
at  that  temperature  for  3  houis.  A  steel  ball. 
2 1  in.  diameter,  weighing  2-31  lb..  Is  dropped 
on  the  end  of  the  brick  from  a  height  of  2  in.. 
•1  in.,  and  so  on,  until  the  brick  shows  a  fracture 
radiating  1  in.  or  more  from  the  point  of  contact. 
The  ball  falls  between  two  vertical  and  parallel 
angle  irons,  so  that  it  may  travel  freely  ivith  not 
more  than  \  in.  clearance.  The  ends  of  the  bricka 
are  ground  i).araJIel  and  at  right  angles  t-o  the 
angle  ii-ons.  The  brick  is  supported  on  a  steel 
block  Oiin.  bv  15  in.  by  12  in.  Abrasion] 
I,hI.  The  brick  is  heated  slowly  to  1350'  C  ] 
and  kept  at   that   temperature   for   3  hours,  and 

,  one  end  is  then  pressed  under  a  constant 
pressure  of  10  lb.  per  sq.  in.  for  exactly 
5  minutes  against  a  vertical  carboi-unduiu  wheel, 
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18  in.  dianii'tcr  with  2  in.  fare.  i.;iifc  10.  ^railt'  J- 
revohiii^  at  ,a.  sinlaio  speed  of  l<ilt)ft.  jior  luin. 
The  doplli  111'  tlie  cut  is  reiraided  as  a  measure 
i)f  the  al>rasi>>ii.  Siiiiie  hrieks  :,'ive  dilTerent.  results 
when  licitli  I'lids  are  tostt'd.  Siiiilliii'i  IfNl.  The  liriek 
is  dried  thiiic>ui;hly,  weighed,  and  jihiced  in  the 
diMMway  (M-  wall  <>(  a  I'urnaie  so  that  one  end  is 
e\|io.sii|  I'or  one  hour  |o  a,  (  eniperatnr-e  "f  I  :{.")(>  '  C.. 
tliis  end  lieini;  Hnsh  with  the  wall.  Tlie  hriik  is 
tJien  phmjied  to  a  deiitli  of  I  in.  in  2  trails,  of 
water  for  'A  niiiniles.  After  heatini;  and  eoolin-;; 
in  this  way  ten  times,  tlie  liri<ksare  dried  .it  lf)0°  C. 
for  at.  least  5  hours,  .ill  i)a.rtieles  whieh  ran  he 
easily  hroken  olT  with  the  liTii,'eis  are  removed, 
and  the  lirieUs  are  re-u(i.;heil.  Tin'  periinl.;ij;p 
lo.ss  in  tlie  weii;lit.  of  the  hriek  is  lei^arded  ;is  a. 
measure  of  the  spallini;.  This  test  is  only  applic- 
able to  tireelay  liric  ks.  Sldf/^/iny  l<'nt.  The  use 
of  kaolin  riii!:;s  to  eonline  tlie  sla}<  was  unsalis- 
faetory,  and  it  was  found  iiece.ssary  to  drill  p. 
cinnlar  ia\ily.  2!.  in.  diain.  ami  \  in.  deej)  at  the 
sides,  in  the  liriek.  the  inttiiii;  ed^es  of  the  drill 
enelosinK  an  a.ni;le  of  l."0\  Tlie  hriek  is  heated 
to  llii'iO  ('..  o5  gnus,  of  slafT  ground  to  pass  a 
lt>-me.sh  sieve  is  placed  in  the  cavity,  and  the 
heating  is  continued  for  2  houis.  The  liiiek  is 
allowed  to  cool,  and  is  then  sawn  tlironi;li  the 
eentri-  of  the  drilled  cavity  liy  means  of  a  car^ 
iMimndum  wheel,  Jin.  thick,  grit  Iti.  Tlie  area 
penetrated  liy  the  slag  is  measured  witii  a  plani- 
meter.  C'omiinssioii  linl.  The  lui'-k  is  heated 
elowly  at  i;i5(l  V.,  and  is  tlicn  maintained  at  tliat 
temperature  for  .'!  liouis  ;  it  is  remo\ed  from  the 
fiimaie.  and  a  2i  in.  stool  hall  forced  into  it  hy 
means  of  a  weighted  lever  of  the  second  .irder 
consisting  of  a  i  in.  I-heam  10  ft.  long  ;  the 
brick  is  placed  ti  in.  from  the  fulcrum,  and  a 
splierical  depression  in  the  lieam  marks  the 
location  of  the  ball.  The  Im  er  alone  applies  a 
pressiu'e  of  ,s"iO  Ih.  on  the  hall,  and  sand  is  niii 
into  a  bucket  at  the  end  of  tlie  lever  at  tlie  rate 
of  2'-)  lb.  ]>er  second  so  as  to  produce  a  total  load 
of  Hittll  lb.  on  the  ball.  Alter  .j  mins.  the  pressure 
is  released,  the  liriek  removed  and  allowed  to  ( ool. 
The  depth  of  thi.>  impression  is  measured  with  a 
uiicrometer  gauge  when  the  h'ick  Ls  cold.  I'J.rpau- 
SMH.  lotilractioii.  und  fitsihiUtii  are  determined  by 
the  usual  methods.  Apjuinnl  S2)ccific  urariti/  is 
det^'iniined  by  weighing  and  mea.suring  tlie  liriek, 
and  not  by  suspen.sion  in  water.  It  depends  partly 
on  the  percentage  of  mtiisture  in  the  material  used 
(or  making  the  bricks,  and  on  the  pressure  em- 
ployed in  shaping  them.  Power-pressing  up  to 
1500  lb.  per  sq.  in.  improves  the  quality  of  fireclay 
bricks.— A.  B.  S. 

(fulphur-i/eUoiv  sharp-fire  rotoiirs  for  hard  porrelain. 
T.  Hertwig.  Spreehsaal,  lijlti,  49,  120.  Z. 
angew.  Cbem.,   1016,   29,  Ref.,  ;i7S. 

CoMMERCl.^L  cerium  phosphate  when  melted  with 
kisir  fluxes  gives  yellow  to  greenish-yellow  colours 
.suitvilile  for  hanl  porcelain.  Mixtures  containing 
potash  or  lead  oxide  are  characterised  In-  pure 
.sulpliur- yellow  tints  ;  frits  Tjrepaied  from  mixtures 
of  the  composition  2K.^fb;, +Sn() +('ePOj  and 
I'bO -t^.SnO +('ePO,  are  free  from  any  tinge  of 
green.  By  addition  of  other  metailic  oxides 
orange  tints  can  be  obtained. — A.  S. 


P.\TENTS. 
Vitreoux   bodies  ;     Methodfi   of  making  - 


■  The 
British  Thomson-Houston  Co.,  Ltd..  London. 
Prom  Gener.il  Electric  Co.,  Sclienectadv,  N.Y., 
U.S.A.     Eng.  Pat.  l.i.GO.i,  Nov.  6,  1915.' 

\'rTREors  rods,  tulies,  and  other  articl(\s  of  ex- 
tended shape  are  made  of  two  ingredients  in  sui-h 
a  manner  tliat  the  composition  of  tlie  article  varies 
gi-adually  from  one  end  to  the  otlier.  The  two 
nigretlients  (such  as  quartz  anil  borosilicate  glass 


of  low  expansion)  .are  jilaced  side  by  side  in  a 
trough  titled  with  a  diiigonal  partition  whicli  is 
arranged  .so  that  taken  transversely  tlie  two  in- 
gredients are  in  the  desired  proportioirs.  The 
partition  is  tlien  ri'inoved  and  the  material  Ls  stirred 
transversely  to  the  length  of  the  trough  so  as  to 
])i(idiice  a  mixture  wliich  is  honiogeneons  on  a 
transverse  section  but,  ictains  i(s  |irei|etermined 
hiiigituilinal  \ariation  in  i  (imposition.  To  form 
a  tubir  the  mixture  is  then  transferred  to  a  mould 
containing  a  coie,  by  tilting  the  trough  on  its  long 
axis  without  disturbing  (he  lomposition  of  the 
mixture.  The  materiai  is  sintered  bv  lie.iting  it 
electrically  to  i:i()(r— 11(1(1  C.  for  I. l' mins.  The 
iiiMiition  is  .specially  ajiplicalile  to  the  joining  of 
tu(i  niateri;ils.  such  as  silica  and  glass,  which  have 
(lilTerent  coenicient.s  of  exi>aiLsioii,  and  for  making 
iras-tiglit  .seals  in  silica  containei's.  Such  a  seal 
is  made  by  fusing  the  silii-a-end  of  .a  rod  of  tlie 
material  on  t,o  the  end  of  a  silica  tiitie  and  working 
the  moKen  material  so  as  to  close  the  tube.  A 
melallic  eondiiitor  may  be  emlx-dded  in  the  fu.sed 
gl;u>sy  end  of  the  .seal. — A.  B.  S. 

(lluss  furnace.  M.  K.  Holmes,  Assignor  to  Hemin- 
grav  01a.ss  Co.,  Muncie,  Ind.  U.S.  Pat. 
1.193,788,  Aug.  .s,  lOlCi.  Date  of  appl.,  June  8, 
1914. 

At  the  delivery  end  of  the  furnace  the  floor  is 
raised  above  the  level  of  the  m.ain  bed  but  is  below 
the  normal  level  of  molten  glass.  On  this  raised 
portion  are  platforms  with  their  upper  faces 
above  the  normal  glass  level  and  separated 
laterally  so  as  to  form  a  chiinnel  in  line  with  an 
outlet  opening  in  the  end  wall  of  the  furnace, 
which  opening  is  covered  liy  a  liow  block  having 
a  ilischarge  opening  in  its  bottom. — A.  B.  8. 

Leer  \ for  annealimi  r/las.'i].  J.  Ran,  IridianapolLs, 
Ind.  U.S.  Pat.  I.i9.>,087,  .Vug.  15,  1916.  Date 
of  appl.,  Feb.  12,  1916. 

.\  l,ON(iiTUDiN.\L  heating  chamber  h.as  a  false  floor 
with  openings  at  intervals,  anil  a  iierforatcd  con- 
veyor to  carry  the  glass-ware.  Hot  gases  enter  at 
the  front  of  tlie  chamber  and  ai'C  clrawn  o't  at  the 
back  and  also  through  the  opeidngs  in  the  con- 
ve\orand  floor,  into  a  longitudinal  flue  beneath. 

—A.  B.  8. 


Miea  ;     Proeess   of  sptitUny 


11.    R.   Edge- 


omb,  ICdgewood  Park.  Pa..  Assignor  to  Westing- 
liouse  Electric  and  .Manufacturing  Co.  U.8. 
Pat.  1.194,15.-1.  .Vug.  8,  191(3.  Date  of  appl., 
.Inly  24,   1912. 

Mica  blocks  are  split  by  heating  them  and  subse- 
fpiently  applying  a  stream  of  liquid  to  the  edges, 
the  blocks  lieing  Ijent  before  or  after  the  application 
of  the  liquid.— .\.  B.  S. 


Cl((>/  articles  ;    Maniifactare  of  - 


3.  C.  Quinin. 


Assignor  to  The  Acme  Furnace  Equipment  Co., 
New  York.  U.S.  Pat.  1.193.922,  ,\ug.  8,  1916. 
Date  of  appl.,  June  15.   1911. 

Cl.\y  articles  are  burned  by  forcing  air  through  a 
lied  of  fuel  into  the  kiln  and  simultaneously  with- 
drawing the  flue  gases  through  the  cliunuey,  the 
ton-ed  and  induced  draughts  being  adjusted  to  the 
conditions  desired. — A.  B.  S. 


IX —BUILDING  MATERIALS. 

Plaster  ;  Chemical  examination  of .   A.  Cavazzi. 

Aunali  Chini.  Appl.,  1916,  6,  18-26.     (See  this 

J.,  1913,  828.) 
Sodium  cldoride  in  crude  gypsum  may  be  deter- 
mined liy  Molir's  method  applied  directly  {■n  the 
aqueous  extract.     In  the  case  of  plaster  of  Paris, 
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it  is  nei-fssary  to  lit>;it  tlu>  solution  first  with 
("u-lioii  tlinxiiU-  Jit  tlif  oiilinary  toininMatui-e  to 
(onvfit  fit-r  liiiu'  into  l>irarl>oiiat>-  ami  decompose 
any  siilpliiilf  i>ivst-iit  :  afl<"V  tmiliui;  to  <li''oinpt>se 
tin-  Mcarlioiiato  aiul  i-xprl  liyili-oizfii  sul|<lii(le.  aiul 
•  oinontnitiii^,  Mohi's  iiu-UumI  may  In'  appliinl. 
To  dotiTluino  sodium  sulplialf  in  riuiK'  fjypsuiu, 
un  aipu-ous  oxtnut  of  tlu'  liuiOy  po«il<-ii-il  minerul 
is  ti>atcil  hot  witli  i-xti^ss  of  Imrium  li\ilii>xide 
solution,  tin-  pii'iijiitatv  of  liarium  sulpliat*-  and 
nuv^ui-^ium  liyilmxidi'  liltoivd  o|V,  and  llic  solution 
tivatttl  with  carlion  dioxide  to  louvi-rt  into 
liirarlion.itcs  the  hydixxidcs  of  ralcium.  harium. 
and  soiliiuu  pivsinl  in  tho  solution.  'I'hf  liirar- 
lH<nat<'S  aiv  then  di'iompo.scd  l>y  lioiUnjr,  the 
ealrium  and  liarium  carlioii.ites  lilliTi'd  olT,  and 
tho  sodium  larlionatc.  ciiuivah-nl  to  l\\r  sodium 
sidphate  originally  pre.scnt.  is  titrated  with  hydiM- 
eldorii-  arid.  .Magnesium  sidphate  is  determined 
liy  piveipit;iting  the  maguesiiun  as  magnesium 
aiumonimu  phosphate  after  removing  the  e.ileium 
as  oxalate.  C'arhonie  at  id  is  tlelermineil  l>y  the 
method  deserilie<l  pre\  iously  (this  J..  I'.ll.").  1200). 
Five  linu'  in  |ilaster  is  determined  hy  titration  of 
the  aipieous  extract  with  hydiixldorie  aeid  ;  if 
sulphide  is  present,  as  indicated  hy  a  In-own  eoUiur 
or  preeipitate  on  adding  silver  nitrate,  it  must  he 
oxidised  to  sulphate  liy  hoiling  with  a  small 
titv    of    hvdi-ouen    peroxide    hel'ore    titrating. 

—A.  S. 


tpiauti 


Floorhiii  ;  Coni/<os(7ioii  [Sorcl  cntniil}  ■ 


R.  R. 


Shively.  J.  Ind.  Eng.  them..  I'JK!.  8,  079—082. 
t'ox.-ilUKKABi-K  dillieulty  has  lieen  experieneed  in 
the  use  of  Siu-el  eemeiit  in  tlic>  United  .States,  and 
has  lieen  sometimes  attrihuti'd  1o  the  sudden 
changes  of  teniperature  encountered.  The  ivsidts 
of  the  author's  investigation  show,  however,  that 
the  prini-ipal  causes  of  failure  are  the  use  of 
impi-oper  mixtures  and  the  lack  of  care  in  api)lica- 
tion.  To  oht.iin  good  results  with  c  oniixisition 
flooring  of  the  Sorel  cement  type,  control  of  lioth 
the  chemiial  composition  and  the  manipulation  of 
the  miy.fure  is  uecess;iry.  The  composition  nuist 
he  inodilied  to  suit  ]iartiiul.ar  cc.ses.  hut  excellent 
results  have  heen  ohtained  in  practice  with  a 
mixture  of  40",,  of  magnesia,  20  of  <lay.  12  of 
Venetian  red.  10  of  sawdust.  .S  of  lirrii  alhii.  and 
10",,  of  magnesium  chloride.  The  magnesia  and 
lillei-s  .-ire  mixed,  incorporated  with  maLOiesium 
chloride  solution,  and  water  added  to  give  the 
pnipcr  cr>n.sistence. —  A.  H. 

Patents. 

Bi'ildiii'i  iniileriaL      {ArUfirUil  .v/o»c]      K.   Ogawa, 
Tokyo,  Japan.      Eng.  Pat.  i:5,075,  Sept.  IS,  1915. 

lJol.<>,MlTF,  is  hurned  at  700  -W)0'  (".  so  astodecom- 
pose  the  magnesium  carlKuiali-  hut  not  the  c.ilciuni 
carhonali-  present.  The  pi-oduit  is  reduced  to  a 
(ine  powder  and  is  mixed  with  l.">—  2.j%  "f.  it-s 
weight  of  cork  or  siiwdust  and  TA\"„  of  magnesium 
chloridi-  solution  (IS  li.,  sp.gr.  Ill),  and  kneaded 
into  a  plastic  ma.ss  whiih  is  tlii'U  .illomd  to  set 
into  a  haril  anil  slning  hut  light  hody.  This  hody 
is  loaleil  with  a  facing  mateiial  conipo.sed  of 
humed  dolomite  powiler  100.  pigments  '> — 10, 
magnesium  ihloride  s<d>ition  :5.j  parts,  with  a 
suitahle  quantity  of  slag  wool  or  ashestos.  The 
material  may  he  made  \uU>  tiles  or  used  f<u-  coating 
walls,  floors,  etc. — A.  B.  S. 

PolanaUnn  miHx  ;  Prorvss  of  ricoririim  noii  r-snliible 

fnmi  frlxiKilhir  riiihn  or  Ihiir  rliririiUrciti  in 

Ihf  niiinultirliiri-  of  I'orlltiiid  cittiriil.  [•'.  W. 
Huher  and  1".  K.  Reatli,  Uivci^ide.  Cal.  U.S. 
Fat.  I.iyi,:{41,  Aug.  S.  1010.  Date  of  appL, 
Jan.  2(i,  lOlti. 
Till-:  roik  and  a  calcareous  material  aie  mixed  in 
propoHions  suitahle  for  fomiuig  I'ortland  cement. 


and  the  inixtuiv  is  heated  with  an  insolulilc  haloid 
salt  (lluoride)  of  an  alkaline-earth  met,(l  to  ahout' 
'.l.jO  ('.  until  tlu-  greater  part  of  the  potassium  has 
heen  volatilised.  The  pota.ssium  tluoride  is  col- 
U'cted,  and  tivated  with  a  solution  of  the  alkaliue- 
carth  componnil  to  regenerate  the  fluoi'ide  for 
re-use  in  the  ])i-ocess  and  to  provide  a  sohd)le 
potas.siuni  salt. — .\.  15.  S. 

VoHUiitd    fcimiil  ;    1  iiiiirovinij by    mlililimi    of 

fiiiili/    (/routid    iiraiiitv    or    dioritr.      K.     Longan, 
Aytonii,  Spain.    Ger.  I'at.  2!i:J,121,  .Vug.   I.  I!1I4. 

l''lNi:i.Y  gi-oinul  gr.aiiite  or  diorite  which  has  heen 

heated  at  at)out    1000    ('.  for  at   least   two  houi-s  i.s 

adiled  to  the  ci'uu-nt.      Concrete  of  siiperior  i|uality 

and  resi.stant  to  sea  water  is  ohtained  hy  using  the 
: .....1      4      ....     i.:.,.i: ..4  *    ,..m 


improved 

a 


i-emeiit     as     hiuding     agent. 

f  iiianite  or  diotite 


with    an 


....,..■-.... ,     ^     ..,.,.. „., 

aggregate  c<unposed  of  pieces  of  granite  or  diorite 
of  the  same  kind  as  used  for  adding  to  the  cement 
and  which  likewise  have  been  heated  at  1000"  C. 

—A.  S. 

Hcol-iiisHlalhiii  niali  rial  ;  MdiiiifmlKrf  of .     .(. 

tlettei-shagen, Reilin.(ier.l'at.2i»:3,22 1. .Iirly  1,1011. 

Bl^AsT-Kl'lt.xwci-:  Hue-dust,  fi'orn  which  i)ai-ticle8 
if  iron  have  heen  removed,  is  mixed  with  suitahle 
(piantities  of  ahiminium  compounds  and  coni- 
l>ustihle  material,  moulded,  drioil,  and  liaked 
at  a  modeiati  t^-inpeiature  in  a  kiln  hy  means 
of  waste  fire-ga.ses  and  excess  of  air-.  Dust  and 
fiagiiu'iils  produced  in  the  process  are  mixed 
with  clay  and  a  hindirig  agent  and  made  into  a 
mass  which  can  be  appUed  with  a  luush. — A.  .S. 

I'Idstu'  composition  ior  floorimi.  I),  (i.  .\riderson, 
Glasgow.  U.S.  Pat.  I.101.!t2t>.  Aug.  1.".,  lOIfi. 
Date  of  appl..   Mar.  T.i,  101.5. 

She  Eng.  Pat.  21,9.S7  of  1914  ;  tliis  .1.,  1915,  lllti. 


X.-  METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

\'iiiiitili>nii  ;    h'ln  lr(Jiiiilii(    lihulioii  of .      (J.  I,. 

Kellev  and  J.  H.  t'oiiant.      .1.  .\nier-.  (hem.  .Soc, 
I'.IKi,'  38,  oil— ;i51. 

Nanadh'M  can  be  detei-mined  readily  and 
accur-ately  hy  titrating  an  acid  sohrtion  rontainiiig 
the  van.'idium  as  van.ad.ite  with  standardised 
ferroirs  srrlphate  solution,  the  end  point  being  ascer- 
tained hy  a  ch.'irige  in  the  P/.M.K.  of  a  .siritahle  I'ell. 
The  leaker  conlaiiiing  the  solution  to  bo  titrated 
.Mnd  .t  platimiMi  clccti-odc  is  )ii-o\  iiled  »  ith  a  .stirrer, 
,111(1  tlie  solution  conunuiiiiales  by  way  of  >■> 
capillary  tub.'  uith  the  pota.ssium  nitrate  .solution 
used  to  fill  a  wide-mouth  bottle  containing  R 
calomel  electrxide.  The  changes  of  potential  are 
liclectcd  l)y  means  of  an  ordinary  .sir.spension 
L;a  I  variometer-.  A  double  kiufe  .switch  pc'riiiit* 
both  the  galvarionietiM-  and  I  lie  main  iri-ciiil  to  lie 
pi:(  info  .-'ction  in  one  opera!  ion.  and  a  ri-sistance 
iiox  containing  two  coils  and  sliding  confai-ts  with 
icsistiinees  of  lO.'i  and  5  ohms  is  so  wired  that 
one  resistance  serves  to  var-y  the  10. M.I'",  of  a 
battery  of  di'y  cells  and  the  other-  serves  as  a 
]iotentiorneter.  During  the  addition  of  the  ferrous 
chloride  .solution  tin-  resistance  is  \aiied  .so  that  the 
galvanometer-  ni-edle  is  kejit  on  the  .scale.  .-Vfter 
.nldilion  of  a  I  out  thi-ee-(|uai-ters  of  the  total 
(|uardity  of  fei-i-ous  sulph.ite  the  iier-dle  reiniiiiiN 
practically  at  r-est  until  the  end  iioint  is  rcar^hed, 
after  which  a  sudden  movement  oci-iii-s  ;  dilute 
staiidai-d  liii-hromafe  solution  is  then  added  to 
r-c  stori-  the  ni-edle  to  its  foirner  |iosifiori.  and  tliefie 
alteinafe  .nlclifions  of  ferrous  sulpliatc  and  potjis- 
siniii  bichi-oniat<-  may  lje  r-i-peated  to  a-sccrlain  the 
exiM;t  end  i)oint.     The  temijeraturc  should  be  low. 
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prcferatily  10'  C,  ajid  the  arid  concentration  at 
least  ;50  c.c.  ot  siilpliuHo  acid  of  sp.gr.  It  per 
250  c.c.  of  solution.  For  oxidising  the  vanadium 
to  vanadate,  satisfactory  results  were  obtained  with 
potas-^iiuu  ponnanganate  and  with  ammonium 
pel-sulphate  in  presence  of  sUver  nitrate.  The 
method  may  1  e  used  to  deti'rniine  vanadium  in 
feno-vanadium  and  with  certain  modifications  to 
the  analysis  of  ores.  1  grm.  of  th?  alloy  is  dis- 
solved in  dilute  sulphuric  acid  (10  c.c.  of  acid  of 
sp.gr.  11  to  100  t.c.  or  less  of  water),  a  small 
quantity  of  nitric  acid  is  added  to  oxidise  the  iron 
and  decompose  carbides,  and  then  the  vanadium 
is  oxidised  to  vanadate  and  determined  as  de- 
scrihed. — A.  y. 

Chromium  and  vanadium  in  steel;    Determi tuition 

of by  eleciriytnetric  iilralion.     G.   L.   KeUey 

and  J.  B.  (.'onant.     J.  Ind.  Eng.  Chem.,  1916, 
8,  710— T2Li. 

CHROsnuM  in  steel  may  be  determined  by  the  same 
method  as  vanadium  (see  preceding  abstract), 
oxidation  to  chromate  being  eli'ected  by  means  of 
ammonium  persxilphate  in  presence  ot  silver  nitrate. 
To  determine  both  chromium  and  vanadium,  2 — 3 
gnns.  of  the  steel  is  dissolved  in  GO — 100  c.c.  of 
siJpliuric  acid  of  sp.gr.  1-2,  the  solution  evaporated 
till  salts  separate,  diluted  to  60  c.c,  oxidised  whilst 
stiU  liot  with  dilute  nitric  acid,  again  evaporated 
till  salts  separate,  diluted  to  200  c.c.  heated  to 
.SO"  C,  treated  with  5  gmis.  of  sodium  phospliate  to 
retain  tungstic  oxide  in  solution  (Udowiszewski, 
this  J.,  1911,  89),  and  the  vanadium  oxidised  by 
titration  with  permanganate  until  the  first  "  gray  " 
colour  appears.  The  solution  is  then  cooled  to 
10" — 20  0.,  more  sulphuric  acid  added,  and  the 
vanadiimi  determined  {lor.  eif.).  ^lien  the 
titration  is  finished,  the  solution  is  dilutsd  to 
300  c.c,  heated  to  boiling,  treated  with  10  c.c.  of 
«  solution  containing  2-6  grms.  of  silver  nitrate 
per  litre  and  25  c.c.  of  a  solution  containing  200 
gnus,  of  ammonium  persulphate  per  htre,  boiled 
vigorously  for  10  min-s.,  and  again  tor  o  mins.  after 
adding  5  c.c.  of  hydrochloric  acid  (1  :  1).  .:Vfter 
''Ov>ling  and  adding  a  little  more  sulphuric  acid,  the 
tliromiimi  and  vanadium  are  determined  together 
by  electi-ometric  titration,  and  the  amount  of 
chromiimi  calculated  by  difference. — A.  S. 

Copper  in  low-grade  ores  [_and  sla{is'\  ;  Determination 

of .     F.    O.    Hawley.     Eng.    and    Min.    J., 

1016,  102,  307—308. 

To  1  grm.  of  slag,  mixed  with  a  Utile  water  in  a 

beaker,  5  c.c.  of  a  mixture  of  sulphuric  and  nitric 

acids  and  water  in  equal  parts  is  added,  followed 

by    20 — 25    drops    of    hydrofluoric    acid.     After 

boiling  the  mixture  to   expel   the  nitrous   fumes 

and  most  of  the  silicon  fluoride,  another  10  c.c.  of 

the  acid  mixture  is  added,  the  heating  continued 

for  a  few  minutes,  and  the  solution  cooletl  and 

diluted  with  about  70  c.c.  of  water.     The  solution 

is  then  neutralised  with  anuiionla,   ot   wlvich  an 

excess  of  10  c.c.  is  added,  and  heated  to  60  — 65"  C., 

<vhen  potassium  cyanide  solution  is  slowly  added 

Jntil  the   liquid   is   nc^'ly   decolorised  ;     at  least 

75%  of  the  copper  sL^al  .  be  thus  comlnned  with 

•yanide,  but  an  excess  of  the  latter  is  not  desirable. 

rheunflltered,  alkaline  solution  is  then  electix)!ysed, 

petween  a  cathode  and  rotating  anodes  of  platinum, 

l>y  a  current  of  0-25   amp.    tor  about    iO   mins. 

loUowed  by  0-5  amp.   for  10  mins.,   after  which 

he  current  is  stoppe<l,  the  beaker  of  liquid  removed 

ml  replaced  by  one  containing  water  in  which 

jhe  electixxles  are  quickly  rinsed.     The  electi-odes 

re  then  immersed  in  a  similar  volume  of  slightly 

r"ann  water  contairdng   7   r.c.   of   the  nitric   and 

iilphuric  acid  mixture,  and  the  current  revei-sed 

3  dissolve  the  deposited  copper,   which  requires 

nly  about  1  min.     The  current  is  then  reversed 

u-ainand  the  copper  re-deposited  at  0-6 — 1-0  amp., 


this  second  precipitation  rcquii-ing  30 — 40  mias. 
Finallj-,   the   cathodes   are   removetl,   rinsed   with 
water  and  alcohol  in  succession,  and  (Iricd  and 
weighed  as  usual.     Copper  ore  is  decomposed  by 
means  of  nitric  acid  anil  potassium  chlorate,  with 
hydrochloric   acid  also,   if   necessary,   after  w  luch 
8  c.c.   of  sulphuric  acid   is  added  and  the  liquid 
evaporated  until  fumes  of  sulphur  trioside  appear  ; 
3  c.c.  of  nitiic  ai  id  and  100  c.c.  of  water  are  then 
added,     followed     by    ammonia    and    potassium 
cyanide  as  stated.     1  grm.  of  8  %  ore  requ  ires  abou  t 
90  and  -15  nuns,  for  the  complete  precipitation  of 
copper    from     the    alkaline    and     acid    solutions 
respectively.     The  precipitation  of  the  copper  as 
bra.ss  from  the  alkaline  solution  is  advantageous, 
the  deposit  being  more   dense  and  smooth  than 
that  of  copper  alone.      For  this  purpose,  zinc  may 
be  added  to  the  alkaline  liquid  w  ith  the  potassiuiii 
cyanide,  a  good  proportion  being  1  part  of  ZnO 
to  6  of  KCN  :   whsther  added  or  ojiginaUv  present 
in  the  ore,  zinc  is  of  course  not  finally  deposited 
with,  the  copper  in  acid  solution.     The  method  is 
rapid  and  accurate.     The  presence  in  the  ore  and 
slag  of  the  added  impurities,  antimony,  ai-senic, 
bismuth,    molybdenum,    selenium    and  "tellurium, 
did  not  atlect  the  results,  all  of  which  were  in  close 
agreement  with  those  obtained   on  the  pure  oi'e 
and  slag   by  the  above  and  the  iodide  and  per- 
manganate   methods.      Under    the    conditions    of 
assay,  the  platinum  electrodes  lost  weight  at  the 
rate  of  00001  grm.  per  t  to  6  deteruiinations,  thus 
being  very  slightlv  greater  than  in  ordinary"  acid 
electrohsis. — W.  E.  F.  P. 


Brass  ;  Electrolytic  deposition  of - 


A.  Honig. 
Z.     Rlektrochem.;     1916,     22,    280—293. 

The  separation  potentials  of  copper  and  zinc  from 
complex   cyanide   solutions    were    determined    for 
current  densities  up  to  001  amp.  per  sq.cm..  and  . 
the  influence  of  various  additions  to  the  bath,  as 
also  the  influence  of  varying  concentrations  of  the 
CN  and  OH  ions,  on  the  appearance  of  electrolj-tic- 
ally    deposited    brass,    determined.     The    experi- 
ments showed  that  for  the  deposition  of  brass  the 
cathode    potential    must    closely    approach    that 
necessary  for  the  deposition  of  zinc  from  cyanide 
solutions.     Whilst    in    potassium-copper    cyanide 
solutions  which  contain  at  least  2KCN   to  lC"uCX, 
and     therefore     presumably     contain     the     salt 
K,(^(0N)3,.  the    cathodic    copper    separation    is 
accompanied     by     considerable     polarisation,     it 
becomes,    at   least   with   small   current   densities, 
almost  reversible  in  .solutions  of  the  salt  KCu(CN)2. 
If  increasing  quantities  of  IvCN  are  added  to  the 
latter  solutions,  the  polarisation  increases  largely, 
long    before    all    the    CuCX    can    ho    present    as 
K2t\i(CN)3.     Also  the  presence  of  K2Zn(CN)«  in 
KC'u(C'N)2  solutions  causes  strong  polarisation  of 
the  copper  separation,  whereby  there  is  brought 
about,  just  as  in  the  solution  of  K2Cu(C^»^);  and 
K.Zn(CN)4,  a  rise  in  the  separation  potential  of 
the  copper  nearly  up  to  that  of  the  zinc,  and  as  a 
result,  electrodeposition  of  btass  from  the  solution 
takes  place.     The  separation  potential  of  copper 
from  cyanide  solutioas  can  be  raised  considerably 
by  aUo^ving  the  solutions  to  stand  and  by  heating 
them.     It  is  suggested  that  tlus  result  is  due  to 
changes  in  small  quantities  of  colloidal  material. 
If  so,  the  i3olarisatiou  of  the  cathode  depends  in 
these  cases  on  continually  renewed  .surface  layers 
(mechanical  passivity  of  the  cathode). — T.  St. 

Nickel ;   Electrolytic  deposition  of — —  from  chloride 

solutions.      II.   The  exfoliation  of  the  nickel.  R. 

Riedel.    Z.    Elektrochem.,    1916,    22,    281—286. 

(See  also  this  J.,  1915,  555.) 

Nickel  deposited  electroh-tically  at  the  ordinary 

temperature    on    smooth    nickel    sheet    cathodes 

from    an    electrolyte    of    nickel    i-hloiide   solution 

acidified  w  ith  acetic  acid,  peels  oft"  after  a  founda- 
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tion  onlv  a  fraction  of  a  mm.  thick  has  heen 
tleposittil.  Fine  cracks  soon  appear  at  the  edges 
and  crradually  extend  over  the  \vl\ole  surface 
fonning  a  roticulateii  pattern.  Additions  such 
as  irlyoerin,  alTecting  the  viscosity  of  the  sohition, 
and  others  such  as  aniyl  alcohol,  affecting  the 
sxirface  tension,  effected  no  improvement.  Other 
additions  such  as  pine-wood  extract,  colloids,  etc., 
■were  also  made  without  improving  the  deposit. 
It  would  appear  that  the  first -deposited  nickel 
\indei"goes  a  volume  change  a  little  while  aft?r 
deposition.  This  would  resxdt  if  a  nickel-hydrogen 
alloy  was  fii-st  deposited  and  later  ga\e  olT  hydro- 
gen (compare  Foerster  and  Honimler.  Z.  Klektro- 
chem,.  U'OT,  13,  5t)7K  or  if  an  unstaMe  form  of 
nickel  was  tii-st  deposited,  and  later  changed  into 
the  stable  form.  Oxidising  agents  and  siilistances 
capable  of  forming  addil  ive  t  ompounds  with 
hydrogen  were,  however,  added  to  the  electi'olyte 
without  success.  Good,  tirnUy-adhoring  deposits, 
on  the  other  hand,  were  obtained  with  roughened 
cathodes.  The  roughening  was  i^rt'duced  mechani- 
cally «ith  emery  and  l>y  sjind-blasting.  and 
chemically  by  etching  with  different  acids.  A 
current  density  of  300  to  400  amps,  per  sq.  m. 
gave  the  best  deposits  ;  1000  amps,  per  sq.  m. 
produced  lumpy  edges,  but  the  deposit  was  firm 
and  thick.  Good  deposits  were  also  obtained 
from  a  cold  nickel  chloride  solution  by  using 
cathodes  on  which  thin  firmly  adhering  deposits  had 
Ipeen  made  by  electrolysis  either  at  a  high' tem- 
perature, or  from  a  cold  concentrated  solution  of 
equal  parts  of  nickel  sulphate  and  sodium  ethyl- 
sidphate.  It  made  no  difference  whether  the 
original  electrodes  thus  treated  were  rough  or 
smooth,  and  in  one  case  the  preliminary  treatment 
lasted  only  5  minutes,  giving  a  deposit  only  0003 
nmi.  thick.  The  cathodes  thvis  prepared  became 
uncertain  in  their  action  if  kept  for  more  than 
a  few  days, — T.  St. 

Lead  ilasi-furnaccs  ;    Floic  of  air  in .     A.  W. 

Tournav-Hinde.      Eng.    Assoc,    N.S.W.      Eng. 
and  ilin.  J.,  191G,  102,  392—393. 

EsPERiMEXTS  made  at  the  Cockle  Creek  smelter, 
N.S.W.,  showed  that  with  the  same  pressure  in 
the  blast-main  the  rate  of  smelting  was  lower 
with  tuyeres  with  conical  apertures  than  with 
large-diameter  tuyeres.  Tlie  aii'-pressuie  in  the 
smelting-zone  is  dependent  on  the  tightness  of 
the  charge  ;  the  variation  in  size  of  the  tuyere 
opening  only  varies  the  amount  of  energy  required 
to  force  a  given  volujue  of  air  into  the  furnace. 

— W.  R.  S. 

Silver  ;    Injurious  action  of  orygen  on  fine . 

G.  J.  Roman.    .Metall  u.  Erz,  101(5,  13,  221 — 225. 
Z.  angew.  Chem.,   1910,  29,  Ref.,  377. 

Fixe  silver  permeated  by  microscopic  bubbles 
containing  oxygen  will  not  give  satisfactory 
castings  even  after  repealed  re-melting.  Treat- 
ment with  the  usual  daoxicUsing  agents,  sulijccting 
to  a  vactuim,  and  melting  in  an  atiuosi)here  of 
inert  gas  fail  to  overcome  the  difficulty.  Satis- 
factoiy  castings  can  be  obtained  after  addition  of 
copper,  but  the  alloy  produced  Ls  unsuitable  for 
many  purjioses  in  the  fine  metal  and  electrochemi- 
cal indu.stries.  If  cry.stals  of  cloctrolytically 
deposited  siher  be  finely  ground,  traces  of  electro- 
lyte may  be  removed  by  washing  with  liot  water. 
and  the  purified  silver  when  melted  will  give  sound 
castings. — A.  S. 


Tungsten;    Determination  of - 


,  and  its  separa- 
tion from  tin.  E.  iJittler  and  A.  von  Gralfenried. 
Chem.-Zeit.,  191(J,  40,  OSl — 082. 

The  criticism  made  against  Fieber's  method 
(tliis  J.,  1912,  389),  that  the  pulverisation  of  the 
analytical  sample  takes  an  inordinate  amount  of 


f  ime,  is  held  to  be  unfounded.  ;  and  tliis  method  is 
recommended  strongly  not  only  for  ferro-tungsteii 
but  also  for  the  determination  oi  tungsten  in 
materials  containing  tin,  arsenic,  copper,  and 
molyl)deninu,  piMvided  that  the  following  pre- 
cautions are  observed.  The  sample  for  analysis 
should  weigh  aliout  0-2  grm.,  be  ground  in  a  steel 
mortar,  and  silted  thi-ough  tl\e  finest  gauze.  Tlie 
treatment  with  bromine  sluudd  last  21  Ixours,  and 
water  should  be  rigoi-ously  excluded.  A  second 
treatment  with  bromine  is  seldom  necessary. 
After  the  sample  has  been  dissolved  (with  tlie 
exception  of  silica),  about  10  c.c.  of  hydi-ochlori(r 
acid  is  added,  the  liquid  is  evaporated  nearly  to 
diynoss.  and  then  a  few  c.c.  of  concentrated  nitric 
acid  and  2 — ;>  c.c.  of  hydrocliloric  acid  .ire  added. 
The  liquid  containing  the  canary -yellow,  crystaUine 
precipitate  of  tungsten  trioxide  is  left  for  2  hours, 
the  precipitate  washed  by  decantation  until  no 
ii-on  can  be  detected  in  the  wash  water,  filtered  otf, 
i'.nd  ignited  at  a  moderate  temperature.  The 
results  are  accurate  to  0-1  %.  Concentrates  riih 
in  tungsten  and  containing  not  more  tlian  10% 
of  tin  as  stannic  oxide,  are  treated  similarly,  but 
the  tungsten  oxide  must  be  separated  from  admixc<l 
.stannic  oxide  by  ignition  with  ammonium  chloride. 
Tin  ores  ct)ntaining  tungsten  are  best  disintegrated 
by  fusion  with  sodium  pei-oxide,  and  the  metal 
determined  liy  the  mercurous  nitrate  method,  the 
jirccipitation  being  performed  in  a  neutral  solution; 
the  ignition  should  Ije  done  in  a  porcelain  vessel 
if  antimony  be  present.  The  results  may  be 
somewhat  high.  A  new  method  of  estimating 
tin  in  ores  which  also  contain  tungsten  consists 
in  melting  a  1  grm,  sample  with  6 — S  grins,  of 
sodium  peroxide  in  an  iron  crucible  over  the  full 
flame  of  a  Teclu  liurner.  The  cooled  melt  is 
treated  with  water  and  the  solution  made  up  to 
oOO  c.c,  of  which  250  c.c  is  used  tor  the  tungsten 
determination  by  the  mercury  method,  and  200  c.c. 
for  the  estimation  of  tin.  To  the  latter  end,  the 
solution  is  treated  with  a  concentrated  aqueous 
■•solution  of  10  grms.  of  commercial  sodium 
phosphate  and  acidified,  any  precipitate  (e.ij.. 
sUica  or  hydrated  mang;inese  peroxide)  is  filtered 
off,  the  liquid  is  boiled  to  decompose  reiiiaining 
peroxide,  and  is  then  saturated  hot  with  hydrogen 
sulpliide,  subsequently  diluted  with  w.ater,  and 
again  saturated.  After  standing,  the  precipitate 
is  washed  with  ammonitim  acetate  solution  until 
no  more  free  acid  is  present,  then  dried,  and  the 
tin  determined  as  oxide  or  electrolytically.  The 
tungsten  is  removed  in  the  washing  as  soluble 
phosphotungstic  acid. — E,  H.  T. 

Radium    production    in    Bohemia.     U.S.    Comm. 
Rept.,  Aug.  17,  191t). 

The  Bohemian  uranium  ore  mines  produced,  in 
1915,  25,720  lb.  of  uraninite  prepared  for  .smelting, 
having  an  average  value  of  lOs.  per  lb.  Tlio 
Government  mine  at  Joachimsthal  pi-oduced 
2325  lb.  of  uranium  compounds,  valued  at  about 
1:1200.  The  Government  radiiun  factory  piodiiced 
lompounds  containing  1  -75  grms.  of  radium 
elements,  valued  at  £40,000. 

[Ore]  flotation  ;  Tfood  oils  suitable  for .     H.  t'. 

Palmer,  G.  L.  .VUen,  and  O.  C.  KaLston.  U.S. 
Bureau  of  Mines.  iVmer.  Inst.  Min.  Eng.,  Sept., 
1910.  Eng.  and  Min.  J.,  1910,  102,  311—313. 
The  results  are  given  of  preliminary  tests  in  which 
commercial  wood  nil  aii(i  other  products  from  the 
distillation  of  hardwood  were  employed  with 
typical  sulphide  ores  in  acid,  alkaline,  and  neutml 
solutions.  Many  of  (lie  wood  products  were 
found  to  be  as  eflicient  as  pine  oil  in  their  be-' 
haviour  towards  the  minerals  tested  ;  and  gof'd 
all-round  results  were  obtained  with  the  crude 
hardwood   tar   settled   out   of   pyroUgneous  acid. 
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The  results  aro  ivgarilod  as  decidedly  encouraging, 
especially  in  view  nf  the  fact  that  the  i)rodu<ts  in 
quesliim  are  practically  waste  and  iuuuediately 
available  at  low  piices. — W.  E.  F.  P. 

Practical   methods  for  testing  refractory  firebricks. 
Nesbitt  and   Bell.     See   XIU. 

Aluminium  [electrical]  machines.    Bichter.    See  XI. 

Patents. 

Iron,  steel,  and  other  substances  not  easily  reduced 

to  the  molten  condition  ;  Melting  of .   F.  G.  C. 

Rincker,  The  Hague,  Holland.  Eng.  Pat.  14,215, 
Oct.  7,  1915.    Under  Int.  Conv.,  June  3,  1915. 

-Vs  open-hearth  f\irnace  is  heated  on  the  regenera- 
tive system  V)y  the  combustion  o£  gasified  oil.  A 
liquid  hydrocarbon  is  sprayed  directly,  without 
admixture  with  steam,  into  the  upper  part  of  a 
cas-pr«iducin"  chamber,  previously  heated  by  the 
vaste  gases  from  the  furnace.  The  gases  formed 
,ire  led  from  the  lower  part  of  the  chamber  into  a 
jimilarly  formed  superheater  chamber,  from 
which  they  pass  to  the  hearth,  where  they  are 
burnt  with  air  heated  by  passage  through  similar 
chain  here.  Any  carbon,  tar,  or  the  like,  remaining 
in  the  gas  generators  and  superheaters  after  the 
•.;as  formation,  are  burnt  with  the  aid  of  fresh  air. 

— T.  St. 

Steel  and  high- phosphorus  slag  ;  Method  of  producing 

.     A.  W.  Allen  and  E.  G.  Lilly,  Birmingham, 

Ala.  r.S.  Pat.  1,193,496,  Aug.  8,  191(3.  Date 
of  appl.,  June  IS,  1915. 

-Vfteb  removing  the  silicon  from  pig  iron  and 
separating  the  resulting  slag,  sufficient  lime  and 
iron  oxide  are  added  to  form  a  slag  in  which 
the  bulk  of  the  phosphorus  is  removeni.  Part  of 
the  metal  and  slag  are  withdrawn  and  replaced 
by  fresh  quantities  of  pig  iron  and  fluxes.  The 
metal  is  separated  from  the  high-phosphorus  slag, 
aud  the  last  of  the  phosphorus  removed  by  treat- 
ment with  a  slag  containing  excess  of  lime. — W.E.S. 

Iron  of  high  grade  from,  ordinary  cast-iron  ;  Process 

of  producing .     L.  A.  Leonard,  New  York, 

and  J.  P.  Larrimer,  Brooklyn.  N.Y.  U.S.  Pat. 
l,194,756,Aug.l5,1910.  Date  of  appl.,Apr.6,1912. 

Cast-irox  is  "  baked,"  in  a  closed  holder,  in  the 
presence  of  hydrated  oxide  of  iron  and  silica  (with 
T  without  phosphoi'us),  to  render  the  metal 
I  apable  of  being  acted  on  by  carbon  ;  and  then 
quenched  in  a  bath  conta,ining  carbon  with  or 
without   calciiun   sulphate   and   ferric    oxide. 

— \V.  E.  F.  P. 

Ferromanganese  ;  Preventing  incrustations  in  metal- 
lurgical melting  and  transporting  apparatus  for 

easily  oxidisablc  tnctals  and  alloys,  especially . 

Ges.  f.  Elektrostaldanlagen,  Siemensstadt,  and 
W.  Eodenhauser,  Volklingen.  Ger.  Pat.  293,043, 
June  25,  1913. 

The  parts  of  the  furnace  which  come  in  cont-act 
vith  the  molten  metal  are  covered  with  a  layer  of 
"owdered  carbonaceous  material,  e.g.,  coke  dust, 
ind  coke  dust  is  also  placed  in  the  ladle  so  that 
,  in  running  in  the  molten  metal  it  is  forced.out wards 

0  the  walls  to  form  a  protective  layer. — A.  S. 

j  Copper]     ores;     Concentration     of .     A.     C. 

i   Howard,  L.  A.  Wood,  and  Minerals  Separation, 
i   Ltd.,  London.    Eng.  Pat.  82(33,  June  3,  1915. 
.'OPPER  sulphide  ores  are  powdered  and  subjected 
'1  flotation  separation,  with  aeration,  in  an  aqueous 
^.ledium  containing  a  mineral-frothing  agent,  such 

1  s  creosote  oil  from  blast-furnace  tar,  and  a  caustic 
ilkali  such  as  sodium  hydroxide.  The  caustic 
;lkaU,  in  the  amount  of  about  1  lb.  per  ton  of  ore, 
•  added  immediately  before  the  frothing  operation 

— T.  St. 


Zinc  from  ores  and  other  zinc  bearing  materials  ; 

Klectrolytic  recovery  of .    Electrolytic  recovery 

of  metals  from  their  solutions,  anil  apparatus 
therefor.  U.  C.  Taintoii,  Johannesburg,  Trans- 
vaal. Eng.  Pats.  (A)  11,335,  and  (b)  11,336, 
Aug.  5,  101.5. 

(A )  A  co.vTiNUOUS  or  cyclic  process  Ls  used  for  the 
elc'ilrolytic  extraction  "of  metalLc  zinc  from  ores, 
sullicient  of  the  latter  being  adr'el  to  an  acid  to 
form  a  concentrated  solution  of  a  zinc  salt,  and 
the  neutral  solution  .separated  from  the  residue. 
An  excess  of  acid  (50  to  300  grms.  per  litre)  is  added, 
and  the  solution  is  electrolysed,  using  a  current  of 
hi.:h  density  (50  to  1000  amperes  per  sq.ft.) 
The  solution,  now  strongly  acid,  is  divided  into 
tn  o  parts,  one  port  ion  being  neutralised  by  a 
further  .addition  of  ore,  and  then  mixed  \\iththe 
second  portion  so  as  to  give  approximately  the 
same  acid  content  as  above,  and  the  process  is 
repeated,  (b)  A  series  of  anodes,  alternating  with 
cathodes,  are  separated  by  distance  frames  with 
porous  diaphi'agms  between  the  adjacent  electrodes, 
the  latt«r  being  connected  in  pai'allel.  Means  are 
provided  for  the  escape  of  evolved  oxygen  from 
the  anode  compartments.  Each  cathode  element 
LS  provided  with  a  porous  support,  upon  which 
a  coating,  covering,  or  cake,  of  finely  divided  con- 
ducting material,  such  as  graphite,  is  deposited 
from  a  solution  carrying  the  material  in  suspen- 
sion, or  the  graphite  may  be  introduced  with  the 
solution  to  be  treated.  During  the  electrolysis, 
the  metal-bearing  solution  is  passed  through  the 
porous  support  and  the  graphite,  upon  which  the 
metal  is  deposited.  Tlie  coating  with  the  jjre- 
cipitated  metal  is  removed,  and  screened  so  as  to 
concentrate  the  portion  of  the  detached  material 
carrying  the  metal. — B.  N. 


Zinc;   Recovery  of - 


,  C.  H.  Fulton,  Cleveland, 
Ohio,  Assignor  to  D.  B.  Jones.  Chicago,  111. 
U.S.  Pat.  1.193,680,  Aug.  8,  1916.  Date  of 
appl.,   Dec.  23,   1915. 

The  ore  is  ground,  calcined,  mixed  with  powdered 
coke  and  12 — lo°o  of  pitch  or  tar,  and  pressed 
into  moulds  ;  the  briquettes  are  heated  so  as  to 
coke  the  binding  material  without  reducing  the 
zinc  oxide,  and  then  subjected  to  distillation.  The 
weight  of  added  coke  powder  is  such  that  the 
weight  of  the  bricpiettes  after  distillation  will  not 
be  less  than  40 — 50  "o  of  their  original  weight. 

— W.  R.  S. 


Separating  metals  ;    Process  of  - 


,  A.  H.  Sher- 
wood, Oroville,  Cal.  U.S.  Pat.  1,102,945,  Aug.  1, 
1916.    Date  of  appl.,  Sept.  24,  1913. 

The  material  is  treated  with  nitric  acid  to  remove 
base  metals  and  silver,  and  the  residue  of  gold  and 
platinum  metals  amalgamated  in  presence  of  a 
solution  of  cobalt  nitrate.  The  resulting  gold 
amalgam  is  parted  with  nitric  acid. — W.  E.  S. 

Gold  :    Method  of  extracting .     A.  W.  Smith, 

Cleveland.  Ohio,     V.S.  Pat.  1,193.197,  Aug.  1, 
1910.    Date  of  appl.,  Aug.  15,  1911. 

TirE  ore  is  ground  with  a  solution  of  cyanide  and 
an  oxyhalogen  compound  such  as  a  bromate, 
enough  lime  being  added  to  maintain  an  alkahne 
reaction.     The  mixture  is  then  agitated  with  air. 

— W.  R.  S. 

[Electric  arc  furnace]  for  reducing  ore^  and  fusing 

other  materials.      C.   B.   HilUiouse.   Xew  York. 

U.S.  Pat.  1,193,783,  Aug.  8,  191G,   Date  of  appl., 

Xov.  25, 1912. 

The  finely  divided  ore.  etc..  is  blovm  under  pressiire 

axiallv  into  an  electric  arc  furnace  with  a  vertical 

axis,  the  material  faUing  upon  a  surface  heated 

by  the  arc. — W.  R.  S. 
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AhoHinium  ;  Composiliou  for  trcUling  ani}  soldering 

mrliclfs  of .   K-  L.  WtatUerford,  Fort  Worth. 

Tex.  I'.S.  Pat.  1.1'Jl.lOl,  Aug.  S,  laitJ.  Datfi  of 
•ppl..  May.  22,  1910. 

A  COMPOSITION  for  \veldin<:  an^l  solderina;  aluininiuin 

•rticles, .  oiisLsts  of  aliimiuium  1 ,  lead  1 ,  block  tin  2. 

«inc  2.   (•ommer«;ial  bismuth   1,  and  autmiony    1 

part.— \V.  R.  S. 

Soldering  compound.  F.  E.  J.  Litot.  Wilkiusburg, 
Pa.  U.S.  Pat.  1.194.648,  Aug.  lo,  1910.  Date 
of  appl.,  31ar.  22,  1915. 
The  soldor.  composed  mainly  of  zinc,  contains  (a) 
not  tiioiv  than  1  "j,  of  phosphorus,  (b)  not  more  than 
5%  of  phosphor-tin,  or  (c)  not  more  than  2%  of 
phosphor-tiu.— W.  E.  F.  P. 

Metals  [cadmium,  etc.]  ;  Process  for  scparatituj  — ■ — . 

K.  H.  Stevens,  Salt  Lake  City,  Utah,  Assignor 

to  United  States  Smelting,  Refining  and  Mining 

Co.,  Portland,   Me.     U.S.  Pat.   1,194.438,  Aug. 

15,  1910.     Date  of  appL,  Nov.  20,  1912. 

Ro.\STED     ore     containing     cadmium,     bismuth, 

copper,   lead,    tellurium,   arsenic,    etc.,   is   treated 

with  sulphiu^ic  acid  and  the  solution  olectrnlysed. 

first    at    low    voltage    to    separate    bismuth    and 

copper,  and  then  at  higher  voltage  to  obtain  a 

depiisit  rich  in  cadmium.     After  Ijeing  lixixed  with 

Bodium  hydroxide  and  carbon  to  separate  tellurium. 

the    cadiiiium    deposit    is    cast    into    ingi^its    and 

treated  by   electrolysis  to   obtain  pure   cadmium 

(cathode)     and     a  '  cadmium-containing     residue 

(anode).     The  latter  is  then  melted  and  cast  into 

ingots  which  are  suljsequently  re-electrolysed  in  a 

caidnuum  electrolj-te  to  obtain  pure  cadmium  and 

an  anodic  residue  rich  in  bismuth. — W.  E.  F.  P. 

Bodium    [carnotite]    ore ;    Concentrating .     H. 

Schlundt.  Columbia,  .Mo.  i;.S.  Pat.  1.194.669, 
Aug.  1.").  1910.  Date  of  appL,  Feb.  21,  1910. 
The  ore  is  treated  with  hot  sulphuric  acid,  of 
about  00' B.  (sp.gr.  1-71)  or  stronger,  to  dissolve 
ladium  and  bariiuu.  and  the  mixture  diluted. 
The  precipitated  radium-barium  sulphate  is  separ- 
ated from  the  undissolved  residue  by  differential 
sedimentation. — ^^'.  E.  F.  P. 

Metals  :  Magnetic  treatment  of  — ■ — .  F.  L.  Bishop, 
Pittsburgh,  Pa.  U.S.  Pat.  1,194,940,  Aug.  15, 
1916.     Date  of  appl.,  Jan.  2,  1914. 

In  a  process  for  altering  the  molecular  structure 
of  a  metal,  the  latter  w  subjected  to  the  action  of  a 
magnetic  field  produced  by  an  alternating  current. 
and  thus  heated  above  its  recalescence  point,  the 
current  being  controlled  automatically  by  the 
changes  in  the  magnetic  pr<:)perties  of  the  metal 
during  treatment. — W.  E.  F.  P. 

Ores,  minerals,  and  other  materials  ;  Apparatus  for 
the  continuous  lixiviation  of  — — .  H.  B.  de 
Florin,  Aussig.     Ger.  Pat.  293,171,  Aug  12, 1915. 

The  ore  travels  downwards  over  an  inclined  trough 


whole,  in  the  opposite  direction,  but  over  separate 
])i«rtions  of  the  imth  Hows  backwaixls  in  the  Kime 
direction  as  the  ore.  Various  forms  of  appjii-atus 
may  be  used.  For  example,  the  ore  may  pass 
downwards  throxigh  a  soiies  of  inclined  ti-oughs, 
(I.  being  delivered  fi-om  one  trough  to  the  next 
by  the  shafts.  ;;,  ^^ith  arms  of  acid-pii>of  material. 
The  solution  Hows  fii>m  each  tiimgh  tlirmigh  a 
filter.  /,  and  is  pumped  up  into  the  next  higher 
trough. — A.  S. 

Platinum  and  allied  7nelals  ;  lierorcri/  of frfrm 

loic-grade  platinum  ores.  B.  •Streit,  Diisseldorf. 
Ger.  Pat.  293.104.  Mar.  20,  1914. 

The  finely  powdei^od  ore  is  mixed  with  magnesium 
chloride  and  sodium  nitrate,  or  agglomerated  with 
a  solution  of  the  salts,  and  heated  to  abmit  330"  C, 
.ifter  which  it  is  treated  as  usual  tor  the  recovery 
of  the  platinum. — A.  S. 

Hydraulic  concentrator  or  classifier.  F.  F.  Wagner, 
Denver.  Colo.  LLS.  Pat.  1.193.953,  Aug.  8, 
1910.     Date  of  appL,  June  29,  1915. 

Coatings  for  iron  and  steel  metallic  articles.     C.  iMark, 

Evanston,lll.,U.S.A.Eng.Pat.ll,557,Aug.lO,191o 

See  U.S.  Pat.  1,180,217  of  1910  ;  this  J.,  1916,  840. 

Metallic     coalings;     Method     of     applying -to 

metallic  articles.  C.  Mark.  Evanston,  111.,  U.S.A. 
Eng.  Pat.  101,128,  Aug.  10.  1915.  (Appl.  No. 
5518  of  1916.) 

See  U.S.  Pat.  1,168,664  of  1916  ;  this  J.,  1916,  313. 


r>. 


Nickel ;    Recovery    of  ■ 


■  from    its    ores.     H.    L. 


Sulman  and  n.  F.  K.  Picard,  Assignors  to  The 
^ladagascar  Minerals  Svnd.,  Ltd.,  London. 
U.S.  Pat.  1.193,734,  Aug.  8,  1910.  Date  of 
appL,  Feb.  18,  1914. 

See  Eng.  Pats.  17,131  and  18.769  of  1913  ;  this  J., 
1914,  489. 

Sintering  metal  ;  Method  and  apparatus  for .  | 

R.    B.    Waiting,    Newark,    N.J.,    Assignor    to ' 
General  Electric  Co.     U.S.  Pat.  1,194,906,  Aug. 
15,  1916.     Date  of  appL,  Oct.  7,  1912. 

See  Eng.  Pat.  14,795  of  1918  ;  this  J.,  1914,  425. 

Dry   process    atid    apparatus    for    purifying   blast 
furnace   gases.     Eng.    Pat.    17,081.     See  IIa. 
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or  the  like,  and  the  lixi\iating  liquid  travels,  as  a 


Aluminium  [eleclricall  inarhines.     R.  Richter, 

Elektrochem.,  1916,  22,  294—206. 
TiiE  use  of  alumimum,  iron,  and  zinc  for  con- 
ductors has  become  general  in  (Jermany  during- 
the  war.  The  layer  of  oxide  which  rniickly  fonu.'- 
on  aluminium  wire  is  .sufficient  insulation  for  field  • 
magnet  windings,  for  low  voltages,  and  thus  allow- 
of  space  l)eiug  economised.  Aluminium,  however 
cannot  be  used  for  commutators.  For  rotating 
machines  of  average  size  the  efliciencv  will 
aluminium  windings  is  0-5  to  2,  with  zinc  3  to  i) 
ari.l  with  iron  8  to  12%  less  than  with  copper. 
The  relative  costs  of  a  normal  altemating-curreiil 
motor  (02  K.W.,  750  revs,  per  min.,  50  cycles  pel 
sec.)  at  pre-war  metal  prices  arc  given  a.s  follows  : 
copper  1000.  alumimum  90-8,  zinc  150-7, iron  161  « 
The  prospects  for  iron  and  zinc  machines,  after  tli< 
war,  are  unfavourable,  but  it  is  expected  tJui' 
aluminium  will  be  used  in  preference  to  copper  ii 
many  cases  for  the  w  indings  of  electrical  machines 
■  — T.  St. 
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Patents. 

JiisulaHnf/  (omposHiot's  ;  Elect.    • .     E  Siiberg 

and  .T.  Aiiilersen,  IJUehanimcr.  Xonvav.  Fug. 
Pat.  101,007,  Apr.  12,  1910.  (Appl.  No.  o39S  of 
1010.) 

FrLVEiU-SKD  maa:ne.sium  silicale.  siu  h  a.s  Nor- 
weijiaii  talc-pot.stone  (."iO°„)  is  mixed  with  -10%  oi 
resin  and  10",,  of  linseed  oil  as  a  binder.  The  oil 
is  thickened  by  boiHnir,  the  resin  added,  and  the 
mixture  veil  hoihd.  tlie  powdered  potstone  lieing 
finally  stirred  in.  An  alternative  composition  is 
loniposed  of  SO",,  of  l.ilr-potstone  powder,  20%  of 
shillnc,  and  a  small  quantity  orspirit. — B.  X. 


Bmnccu-  ;     Hydrocarbons  of  - 


Ancles:   Preventing  dininiegraiion  nf- 


.  fi.  D. 
van  Arsdale.  New  York."  U.S.  Pat.  1.193,741, 
Ang.  8,  1010.     Date  of  appl.,  Aug.  2,  191,5. 

Gr.\i>hite  anodes,  in  the  electrolysis  of  lopper 
solutions,  are  prevented  from  disintegrating,  by 
electrolysing  in  the  presence  at  the  anode  of  ferrous 
sulphate  and  .sulphur  dioxide,  in  amounts  suffi- 
cient to  prevent  the  evolution  of  free  oxvgen. 

— B.  X. 


Furnace  ;    Electric  arc  - 


.  E.  Edwin.  Assignor 
to  Xorek  Hvdro-Elektrisk  Kvaelstofaktiesel- 
skab,  ('hristiania.  Xorwav.  U..S.  Pat.  1.193,882, 
Aug.  8,  1010.     Date  of  appl..  May  13,  1915. 

.Several  electric  arc  furnaces  are  combined,  each 
fm'nace  consisting  of  a  tube  forming  the  reaction 
chamber,  with  an  electrode  insulated  from  the  tube 
at  one  end.  and  a  second  electrode  electrically  con- 
nect^ed  to  the  tube  at  the  other  end.  A  gas  inlet  is 
P'.'o^-ided  near  the  insulated  electrode,  and  an 
outlet  near  the  other  end.  A  polvphase  current 
is  employed,  with  an  electrical  star  connection 
between  the  insulated  electrodes  belonging  to  a 
group  of  furnaces  and  the  corresponding  phase  of 
the  source  of  electricity  ;  groups  of  furnaces  are 
connected  in  parallel  with  the  source  of  electrii  ity, 
and  an  electrical  connection  insulated  from  earth 
is  employed  bet\\'een  the  other  electrodes. — B.  N. 

Electrolytic  apparatus  for  XiToditciion  of  lufuor  for 
bleaching  and  other  purposes.  A.  HoUidav, 
IX)ndon.  i:..S.  Pat.  1.193.780,  Aug.  8,  1010. 
Date  of  appl.,  Dec.  22,  191.5. 

Set;  Eng.  Pat.  1072  of  191.5  ;  this  J.,  1915,  022. 

Eledrolyiic  method  of  ptirifying  setrage.     U.S.  Pat. 
1,194.000.     See  XIXb. 

Electrolytic  and  saponifying  ijrocess  for  producing 
oramide.     U.S.  Pat.  1,104,354.     See  XX 


Xn.— FATS;    OILS;    WAXES. 

Fah  ;    Determination  of  the  mellinq-point  of— . 

'SI.  Monhaupt.     Chtm.-Zeit.,  1910,  40,  t^70. 

The  initial  melting  point  of  fats  is  detern)ined  by 
,  introducing  a  ciuantity  of  the  sample  sufficient  to 
form  a  column  about   3  to   0  mm.   deep,   into  a 
I  'apiilary  tube  of  1  to  1-5  mm.  diameter,  and  seaUng 
I  up  one  end  of  the  tube.     Afterthe  fat  has  solidified, 
I  it  is  melted  again  at  a  moderate  temperature,  and 
•  the  tube   is   then   allowed    to   stand   on   ice.        A 
I  pointed  piece  of  wire  or  a  needle  25  to  30  mm.  in 
!  length  is  placed  in  the  tube  so  that  its  point  rests 
on  the  solidified  fat,  and  the  tulje  atta,ched  to  a 
thermometer,  which  is  immersed  in  a  beaker  of 
water.     The    temperature    at    which    the    point 
;  penetrates    the   fat    gives    the   m.pt.     Occasional 
Miaking  of  the  tube  is  necessarv  to  prevent  ad- 
herence of  the  needle  to  the  side.' — C.  A.  M. 


IT.  Ryan  and 
T.  Dillon.  Scient.  Proc.  Rov.  Dublic  Soc,  191<$, 
15,  107—112. 

Direct  experiments  with  melissyl  alcohol  have 
shown  tliat  in  Buisine's  naethod  of  measuring  the 
hydrocen  evolved  c)n  lionting  tlio  wax  with  potash 
and  potash-lime  at  250"  ('.  (this  J.,  1891.52),  9.".-9% 
of  the  theoretical  ciuanfity  of  liydrogen  is  obt;vine<L 
Synthetical  higlier  tertiary  and  secondary  alcohols 
do  not  evolve  any  hydrogen  in  the  test,  so  that 
if  esters  of  such  alcohols  arc  present  in  beeswax 
the  volume  of  hydrogen  evolved  woukl  be  less  than 
that  calculateci  from  the  ester  value.  It  ia 
pos.sible  that  aliout  \-'.i°'o  of  the  combined  alcohols 
in  beeswax  may  consist  of  tertiary  or  .secondary 
alcohols.  The  so-called  hydrocarlions  extracted  by 
petroleum  spirit  from  the  product  of  the  inter- 
action of  the  was  with  potash-Ume  contain  on  the 
avcn-age  about  0-8  °o  of  oxygen,  and  it  is  suggested 
tliat  alcohols  other  than  primarj-  alcohols  may  be 
present. — C.  A.  M. 

Soafj  making  and  glycerol  recovery  ;      The  Krcbiiz 

process  of .     G.  A.  Wrislev.     J.   Ind.  Eng. 

Chem.,  1910,  8,732— 733. 

The  Krebitz  process  (see  Eng.  Pats.  4092  and 
4092a  of  1905  and  U..S.  Pat.  1.120.787  of  1915; 
this  J.,  1900,  188.  434;  1915,  200)  has  been 
worked  on  the  large  scale  with  good  results  at 
Chicago.  From  1200  to  1400  lb.  of  lune  is  slaked 
with  3700 — 4500  lb.  of  water,  the  mass  is  heated, 
if  necessary,  to  70"  C,  10,000  lb.  of  fat  and  oil  is 
run  in.  with  vigorous  agitation,  and  the  mixture  is 
heated  with  live  steam  to  90' — 92"  C.  in  the  (v>urae 
of  half  an  hour.  The  vessel  is  covered  and  after 
8 — 12  hours,  the  soaij  is  discharged  through  a  trap- 
door in  the  Ijottom.  and  ground  to  the  size  trf 
fine  corn  meal.  The  ground  soap  is  washed 
four  times  with  water  in  a  hopper-shaped  tower 
of  25,000 — 30.000  lb.  capacity,  using  altogether 
about  40.000  lb.  of  water  ;  the  first  wash-wat^ 
contains  10 — 12  °o  of  glycerol  and  is  treated  for  the 
recovery  of  glycerol,  and  the  later  wash  waters  arc 
used  again  ;  about  95%  of  the  total  ciuantity  ot 
glycerol  is  recovered.  After  being  washed  the 
calcium  soap  is  introduced  slowly  into  a  soap  kettle 
containing  a  boOing  solution  of  sodium  carlx)nate, 
and  when  decomposition  is  practically  complete  » 
small  amount  of  caustic  soda  is  addecb  after  which 
the  soap  is  salted  out.  The  lime  sludge  which 
settles  to  the  bottom  carries  down  9 — 12%  of 
soap  ;  it  is  heated  and  vigorovisly  agit.ated  with 
sufficient  water  to  dissolve  the  soap  ;  after  settling 
and  renloving  the  soap  solution,  the  lune  sludge 
can  be  filter-pressed,  and  only  1 — l-5"'o  of  soap  ia 
lost  in  the  press-cake.  The  soap  compares  favoup- 
ably  in  quaUty  with  that  made  by  the  usual  proi.-eas; 
it  c^ontains  aiwavs  at  least  02 °o'  ai^d  sometinies 
0-5 — 0-7  %  of  lime. — A.  S. 

Soap  powders  :  Analysis  of .  L.  Rosenberg  and 

V.  Lenher.  J.  Ind.  Eng.  Chem.,  1910.  8,  7115 — 718. 

Two  grams  of  the  powder  is  dried  in  a  vacuum  oven 
at  05°  C.  until  of  constant  weight  to  determine  the 
moisture.  The  residue  is  extracted  with  light 
petroleum  spirit,  the  solution  evaporated,  and  the 
residue  of  free  fatty  matter  dried  at  110"  C.  and 
weighed.  The  residue  insoluble  in  petroleum 
spirit  is  extracted  with  95  °„  alcohol  which  dissolves 
soap  and  free  alkali ;  the  litter  is  determined 
by  titration  with  N/10  acid,  using  phenolphthalein 
as  indicator,  and  the  solution  then  diluted,  boiled 
to  expel  alcohol,  the  soap  decomposed  with  excess 
of  A'/l  nitric  acid,  and  the  fatty  acids  separated 
as  a  cake  with  the  aid  of  4  grms.  of  stearic  acid 
previously  heated  to  160' C;  by  titraUng  the 
excess  of  acid  the  quantity  of  alkali  combined  as 
soap  is  obtamed.  The  residue  insoluble  in  akohol 
is  dissolved  in  hot  water,  the  solution  diluted  to 
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250  CO..  and  dividetl  into  five  portions  for  the 
determination  of  sodium  carbonate  by  titration 
with  acid,  sodium  cldoride  by  precipitin  ion  with 
silver  nitrate,  sodium  silicate  as  silica,  sodium 
sidphate  bv  precipitation  with  barium  chloride, 
and  borax  "by  the  srlycoi-ol  or  uiannitol  niothod. 
In  seven  conimcrt-ial  soap  powdei-s  cxaniinod.the 
follow  ing  residts  were  olitainod  :  moisture,  18-52 — 
43oS%;  fattv  anhydride.  10-74— 21-03  ;  NajO 
as  soap,  2-2;'. — 3-.'>S  :  total  soap,  18-07—24-34  ; 
Na.CO,.  36-.S0— 50-45  :  Xa.Si.Og,  0  30—0-99; 
NaCl.  0-34 — 1-32  ;  uusapouiiiod  matter,  0-24 — 
087%.— A.  S. 


Soap  soluiions  ;    Studicx  on  ■ 


V.  Leuher  and 


JI.  V.  R.  Buell.     J.  Ind.  Eng.  Chcm.,  1910,  8, 

701—703. 
ExPKTLMEXTS  were  made  -with  the  Traube  stalag- 
mometer  (compare  Shorter,  this  J..  1910,  549) 
on  the  surf.ice  tension  of  sodium  oloate  solutions 
towards  air,  oil  of  turpentine,  kei-oseno,  benzene, 
toluene,  and  cottonseed  oil.  Towards  air  the 
surface  tension  increased  as  the  concentration  of 
the  solution  fell  from  iV/1  to  about  N/\00.  In 
the  other  cases  the  surface  tension  was  lower  with 
the  concentrated  than  with  tlic  dilute  solutions, 
and  the  general  direction  of  the  curves  was  the 
same.  In  comparative  tests  the  quantity  of 
sodium  oleate  requu-ed  to  produce  sta,ble  emulsions 
at  20°  C.  \vith  50  c.c.  of  water  and  50  c.c.  of  various 
other  substances  was  as  follows  :  — oil  of  turpentine, 
0-03  grm.  ;  carbon  tetrachloride.  0-114  grm.  ; 
chloroform.  0-7S  grm.  ;  benzene.  0-9S  grm.  ; 
vaseline  (2-5  grms. ).  1-52  grms.  Other  experi- 
ments showed  that  a  definite  quantity  of  sodium 
oleate  will  emulsify  more  chloroform  or  olive  oil 
at  a  high  than  at  a  low  temperature,  and  that 
weaker  solutions  of  sodium  oleate  are  relatively 
more  efifective  tlian  more  conceutrat3d  solution-s 
in  emulsifying  oil  of  turpentine.  The  emulsifying 
power  of  sodium  oleate  solution  is  impaired  only 
very  slightly  by  the  hydrolysis  which  occurs  on 
keeping.  At  100°  C.  sodium  p;ilmitate  is  more 
effective  than  sodium  oleate  or  stearate  in  emulsify- 
ing olive  oU. — A.  S. 


Patents. 

Wool-f/rease  ;     Method    of    refining  ■ 


J-  o. 
Handy  and  R.  iNI.  Isham.  Assignors  to  Pittsburgh 
Testing  Laboratorv.  Pittsburgh,  Pa.  U.S.  Pats. 
(A)  1,194,013  and'(B)  1,194,014,  Aug.  8,  1916. 
Date  of  appl.,  Apr.  22,  1910. 

(.\)  The  grease  is  dissolved  at  the  ordinarj'  tem- 
perature and  pres.sure  in  petroleum  spirit  or  other 
neutral  inert  solvent,  and  the  solution  is  treated 
with  ammonia  or  ammoniacal  alcohol.  (B)  The 
grease  is  treated  with  ak-oliol  to  remove  part  of 
the  free  fatty  acids,  and  the  neutrali.sation  is  com- 
pleted by  dissolving  the  residue  in  petroleum 
spu-it  and  shaking  the  solution  with  dry  mag- 
nesium oxide  or  other  basic  oxide  or  hydroxide, 
to  which  fullers'  earth  may  be  added  as  a  bleaching 
agent. — C.  A.  M. 

irooZ  grease  ;    Method  of  treating  [bleaching]  ■ 


J.  O.  llandv,  A.«signor  to  Pitts))in'gh  Testing 
Laboratorv.  Pittsburgh,  Pa.  U.S.  Pat.  1.194,015, 
Aug.   8,    1910.      Date  of  appl.,   Apr.   22,    1910. 

TiiE  grease  is  dissolved  in  petroleum  spirit  or 
other  solvent,  the  solution  shaken  with  fullers' 
earth,    and   the   solvent   distilled   and   recovered. 

— C.  A.  >I. 


I'tilm  and  other  nuts  ;   Treatment  of .     P.   C. 

Rushen,  London.  PYom  F.  Knipp  A.-G.  Gruson- 
werk.  Magdeburg-Buckau,  Germany.  Eng.  Pat. 
11.686,  Aug,  12,  1915. 


Process  for  redtu-ing  matter  [gnrhaqc.  etc.]  containing 
grease  or  oil.     U.S.  Pat.  1,193,743.     See  XIXb.     j 

XIII. -PAINTS  ;     PIGMENTS  ;     VARNISHES  ; 
RESINS. 

Chrome  yellotc.  J.  The  siislcm  PbSO  ^  +  K ..CrO t^ 
PbCr6,+K,fiO,.  .1.  Mill)auer  and  K.  Kohn. 
Z.  phvsik.  tiiem..  191(i.  91,  410—430.  J.  them. 
Soc.  "1910,  110,  ii.,  441. 

■With  tlie  object  of  explaining  the  formaticm  and 
nature  of  the  variously  tinted   forms  of  chiiune- 
>-(lli>\v  prepared  <mi  the  large  scale,  the  authoi-s     | 
have    investigated    the    reactioi\  I 

PbSO ,  +  K  :CrO  j:^  I'bCrO .,  +  K  „SO , 
from  the  point  of  view  of  the  ])hase  rule  and  (^f 
chemical  equililu-ium.  It  is  shown  that  the  reaction  \ 
jiroceeds  practi(-ally  completely  in  the  direction  I 
from  left  t<>  rigid,  and  at  such  a  r.ate  that  it  (-an  be 
readily  followed.  The  velocity  in  the  opposite 
direction  is  very  small,  and  can  only  be  detected 
by  the  great  sensitiveness  of  the  reaction, 
CrO4"  +  8H+0I'=Or-  +4H,0+3I,.  From  de- 
terminations of  the  stability,  it  is  shown  that  the 
solid  pliaso  l'bS04  cannot  exist  in  the  presence  of 
K.CrO,,  KoSOj,  and  PbCrO^,  and,  further,  the 
existence  of  double  salts  is  unlikely.  The  deter- 
mination of  the  mass-action  curve  was  rendered 
very  diflicult  owing  to  the  very  small  equilibrium 
constant  and  the  strong  adsorption.  Adsorption 
is  very  marked  at  lower  temperatures  and  hi^h 
concentration,  and  is  doubtless  of  importance  in 
the  manufacture  of  particiUar  shades  of  (-luxmie- 
yellow.  The  equilibrium  constant  is  so  small  that 
it  follows  that  the  region  of  existence  of  lead 
sidphate  practically  vanishes  from  the  isothermal 
diagram.  The  velocity  of  the  reaction  increases 
with  increasing  temperature,  but  here  also  the 
adsorption  causes  the  velocity  coefficients  to  | 
appear  as  functions  of  the  adsorption.  It  follows 
as  a  general  result  that  the  manufacture  of  chrome 
yellow  can  be  carried  out  from  lead  sulphate,  and 
that  various  shades  can  be  obtained  by  varying 
the  conditions,  temperature,  concentration,  ana 
time.  It  also  follows  that  in  the  manaifacturc  an 
excess  of  lead  acetate  should  be  used,  for  this 
will  secure  the  absence  of  potassium  chromate  in 
the  product.  This  point  is  essential,  since  such 
chromate  would  rapidly  convert  the  lead  sidphate, 
which  is  necessary  for  the  particidar  shade,  into 
lead  chromate,  and  so  the  shade  would  be  changed. 
The  theory  which  explains  the  staliUity  of  clironie- 
yeUow  by  the  existence  of  a  lead  sulpho(-hTOmato 
is  unlikely,  since  the  present  experiments  make 
the  existence  of  these  double  salts  extremely 
doubtful. 

Manganese   in  pigments,   varnishes,   etc.  ;    Color!- 

metric  method  for  the  detection  of .     J.   F. 

Sacher.  Farl)enzeit.,  1915,  20,  1309.  J.  Chem. 
Soc,  1910,  110,  ii.,  451. 

The  reaction  between  manganese  hydroxide  and 
oxalic  acid  described  previously  bv  the  author 
(lliis  J.,  1915,  038)  may  be  used  for  the  detection 
fif  manganese  in  pigments,  paints,  varnishes,  etc. 
A  small  cjuantity  of  the  substance  is  incinerated, 
the  ash  dissolved  in  water,  and  the  solution 
fdtorcd  ;  the  filtrate  is  rendered  very  slightly 
alkaline,  heated  gently,  then  cooled,  and  3% 
oxalic  acid  is  added  drop  by  drop.  A  red  colora- 
tion is  obtained  when  just  suflicient  of  the  oxalic 
acid  has  been  added  to  dissolve  the  manganese 
hydroxide.  The  test  will  detect  as  little  as  0-05 
mgrm.  of  manganese  in  0-1  grm.  of  substance. 

llosin  ;  Extraction  of from  wood.     Experiments 

using  a  petroleum  solvent.  R.  C.  I'almer  and 
II.  R.  Boehmer.  J.  Ind.  Eng.  Chem.,  1916,  8, 
09.5— 701. 

Experiments    were    made    with    long-leaf    pine 


Vol.  XXXV.,  xo.  IS.]  cl.  XIV.— india-rubber.    Cl.  XV.— leather,    cl.  XVI.— soils. 


973 


shiinps  in  an  extraction  battery  of  three  retorts, 
ciu\\  witli  a  capatity  of  .30 — 35  11>.  of  wood. 
Gasoline  boiling  almost  entirely  between  70°  and 
150'  C.  wa.s  used  as  solvent.  The  wood  was  used 
ill  the  form  of  chips  averai;ins;  A  in.  and  |  in. 
respectively  aloiij;  the  grain,  and  each  lot  received 
four  washes,  the  arrangement  being  such  that  the 
fresli  wood  was  treated  wflh  the  nearly  saturated 
solvent  whilst  the  nearly  spent  material  came  in 
contact  with  fresh  solvent.  The  resvilts  indicate 
that  practically  the  whole  of  the  petmleimi- 
soluble  rosin  iiithc  wood  can  be  extracted  in  this 
way  from  I'd  in.  chips  l)y  four  washes  of  15  min. 
each  under  30  lb.  pressure,  the  vaporised  solvent 
being  returned  continuously  to  the  retort  during 
the  extraction.  Considera-bly  less  rosin  was 
extracted  from  the  |  in.  cliips.  Tlie  spent  ^  in. 
chips  when  treated  Ijy  the  sulphate  process  gave 
ptilp  from  which  a  good  grade  of  No.  2  Kraft  paper 
was  made.  A  rotary  type  of  digester  would  | 
probably  prove  best  in  commercial  practice.  It  is 
estimated  that  a  plant  with  a  capacity  of  200  tons  I 
of  wood  would  >-ield  a  quantity  of  spent  chips  I 
sufficient  to  fui-nish  the  fuel  required  and  in  ! 
addition    raw    material    for   a    20-ton   pulp    mill 

—A.  S. 


Pine   balsnm.      F.    Henrich.      Chem.-Zeit.,    1916, 
40,  673—674. 

The  balsam  (208  grms.)  obtained  in  one  day  from 
a  German  pine  {Pintis  sylvcstris).  was  distilled, 
first  with  ordinary  and  then  with  superheated 
steam,  and  yielded"  24  to  25  °o  of  volatile  constit- 
uents. The  first  fraction  of  37  grms.,  when  re- 
fractionated,  yielded  as  its  main  constituent  a 
liquid  with  b.pt.  153-5  to  154-5°  C,  sp.gr.  0-8591 
at  2074"  C;  and  [0]^^;'= -f  20-99.  The  second 
j  fraction  of  13  grms.,  when  extracted  with  ether, 
I  dried,  and  redistilled,  vielded  fractions  boihng  at 
I  155°  to  157°  C.  and  at'l57°  to  170=  C,  the  latter 
having  sp.gr.  0-861S  at  20°/4°  C,  and  [a]i°  = 
-f  12-03.  Pinene  was  identified  both  in  the  first 
and  second  fractions.  The  residue  in  tlie  dis- 
tillation flask  melted  at  90°  to  115°  C,  and  after 
extraction  with  70  °o  alcohol  at  127°  to  130°  C. 
The  final  residue  was  identified  as  abietic  acid. 

— C.  A.  M. 


Patents. 

Coatings  for  icalls  and  other  surfaces.  M.  O. 
Chiu'ch,  Grand  Eapids,  :Mich.,  U.S.A.  Eng. 
Pats,  (a)  8429,  June  7,  1915,  and  (b)  100,162, 
June  7.  1915.  (Appl.  Xo.  3735  of  1916.)  Under 
Int.  Conv.,  June  19,  1014. 

I  (a)  Fixelt     pulverised     uncalcined     gypsum     is 

'  mixed  with  glue,  ^\-ith  or  without  the  addition  of 

whiting  or  other  inert  po^^•de^.     Water  is  added  to 

the  mixture  before  use  ;    or  the  preparation  may 

be  made  into  paste,  which  is  subsequently  diluted. 

I  <Reference  is  directed,   in  pursuance  of   Sect.   7, 

I  Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907. 

to  Eng.  Pat.    13,154  of   1895.)     (b)  The   coating 

j  given  «-ith  a  mixture  such  as  is  described  in  (a)  is 

j  treated  witli  a  solution  of  alum,  which  hardens  the 

1  surface  and  renders  it  durable  and   smtable  for 

I  painting  and  varnishing. — C.  A.  M. 


j  Reginous  products  and  method  of  producing  same. 
J.  P.  A.  McCoy,  WUkinsburg,  Pa..  Assignor  to 
Westinghouse  Electric  and   Manufacturing   Co. 

i  U.S.  Pat.  1,194.201,  Aug.  8,  1916.  Date  of 
appl.,  June  14,  1912. 

The  product  of  the  interaction  of  an  oil  or  oily 
substance  with  sulphur  chloride  is  mixed  with 
phenol  and  treated  with  formaldehvde. — C.  A.  M. 


XIV —INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patent. 

Caoutchouc  ;     Manufacture    of   synthetic .     A. 

lleinemann,     London.     U.S.      Pat.      1,194.839, 
Aug.  15,   1916.     Date  of  appl.,  Aug.  9,  1913. 

See  Eng.  Pat.  18,506  of  1912  ;  this  J.,  1913,  1022. 


XV.— LEATHER;    BONE;     HORN;     GLUE. 

Patent. 

Tanning  of  hides  and  skins.     E.  W.  Merrv,  Sheffield . 
Eng.  Pat.   17,350,  Dec.   10,   1915. 

See  U.S.  Pat.  1,191,527  of  1910  ;  this  J.,  1916,  935. 


XVI.— SOILS;    FERTILISERS. 

Calcium  oxide  in  peat  soils ;     Rapid  viethod  for 

determining .     R.    A.    Gortner.     Soil    Sci., 

1916,   1,  505—508.     J.  Cham.  Soc,   1916,   110, 
ii.,  449. 

The  peat  (5  grms.)  is  ignited  in  a  quartz  dish,  the 
ash  digested  with  a(jua  regia,  evaporated  to  dry- 
ness, extracted  witli  dilute  acid,  filtered,  and  made 
up  to  500  c.c.  Of  this  solution,  100  c.c.  is  treated 
with  ammonia  to  precipitate  the  iron  and  alu- 
minium, boUed,  and  precipitated  with  18  c.c.  of  a 
saturated  solution  of  ammonium  oxalate.  After 
boiling  for  two  minutes,  the  solution  is  left  for  at 
least  tliree  houre,  filtered,  and  the  precipitate 
washed.  The  precipitate  is  transferred  to  a 
beaker,  the  filter  being  washed  with  hot  sulphuric 
acid,  and  after  adding  10  c.c.  of  strong  sulphuric 
acid  the  solution  is  heated  nearly  to  boiling  and 
titrated  with  permanganate  (1  c.c.  =0-001  grm. 
CaO).     The  method  is  not  suitable  for  mineral  soils. 


CcUuiosp  in  soils;    Decomposition  of - 


I.   G. 


:\[cBeth.     Soil  Sci.,  1916,  1,  437 — 487.     J.  Chem. 

Soc,  1916,  110,  i.,  592. 
Twenty-five  species  of  cellulose-dissolving 
bacteria  were  grown  on  media  containing  cellulose 
IJrepared  from  lucerne  flour,  and  all  were  found  to 
dissolve  the  cellulose  as  readily  as  that  prepared 
from  filter  paper.  The  organisms  develop  most 
readily  in  air  ;  some  growth  can,  however,  be 
obtained  under  anaerobic  conditions.  \Ahilst  most 
of  them  grow  well  on  ordinary  culture  media,  a  few 
grow  only  in  presence  of  cellulose.  The  organisms 
assimilate  nitrogen  both  in  inorganic  and  organic 
forms,  peptone  being  the  most  favourable  for  the 
largest;  number  of  species,  and  casein  usually  the 
least  favourable.  With  dextrose,  lactose,  maltose, 
sucrose,  and  starch,  the  amount  of  acid  formed  in 
twelve  davs  at  30°  C.  is  usually  between  1  and  2",, 
on  FuUer's  scale  ;  in  mannitol  and  glycerol  solu- 
tions the  acidity  is  usually  less  than  1  "i,,  and  in 
some  cases  no  acid  is  formed  at  all.  Filamentous 
fungi  are  of  greater  importance  in  the  destruction 
of  cellulose  in  the  humid  soils  in  the  east  of  the 
United  States  than  in  the  semi-arid  soils  of  Southern 
California.  In  the  latter  soils  the  rapid  destruction 
of  cellulose  is  probably  due  to  favourable  con- 
ditions of  climate  and  culti\'ation  rather  than  to 
the  specially  active  nature  of  the  soil  flora. 

Calcium,  and  magnesium  compounds  ;   Influence  of 

on  plant  groirth.     F.  A.  Wyatt.     J.  Agric. 

Res.,  1916,   6,  589—619. 
The    investigation    consisted    in   tracing    the    in- 
fluence of  calcium  and  magnesium,  both  in  naturally 
occurring  and    in  artificially  prepared  compounds 
upon  the  growth  of  wheat,  soya  beans,  alfalfa,  and 
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Cu  XVII.— SUOABS;    STARCBES;    GUMS. 


[Sept.  SO,  lOlC. 


cowpeas.  in  cultures  of  sand  or  of  a  brown  silt 
loam.      The     exx>oriinents     were     eondinted     in 
e.irt  hen  ware  pots  and  extended  over  three  years. 
Kxtrartion  of  the  sand  with  aeid  did  not  remove 
all   tlie  calcium  and  ma!Jrnt>sium   contained   in  it, 
and  the  plants  showed  a  marked  po\\\!r  of  absorbing 
th'-  residu.ll  elements,  even  after  the  sand  had  been 
extracted    with   fairly   concentrated    hydi-ocljoric 
aciil  for  t> — 14  days,  or  on  a  steam  batb  for  1  days, 
A  nutrient  solution  containini;  potassium  sulphate 
(jO  sjruis.  to  2-5  litres),  ammonium  nitrate  (SO  srruis, 
to  2J  litres).  diso<iiuui  phosphate   (261   jn'ms.  to 
'2o  litres),  and  ferric  clJori<le  (0-4  trrm.  per  litre) 
was    applied    at    intervals.     Dolomite,    limestone, 
magnesite,  calcai-eous  soils,  and  bi-own  silt   loam 
were  used  as  natural  sources  of  the  metals,  and 
tbe^    artificial     compounds     emploxed    were     the 
larbonates,    chlorides,    and  sulphates.     The  crop 
yields  and  the  ratio  of  cali-ium  to  magnesium  in 
the  plants,  bore  no  direct  relation  to  the  ra'do  of 
the  metals  when  applicMl  as  natural  c  arbotiates  ; 
and  widely  var>-ing  ratios  of  the  metals  produc  ed 
no  corresponding  difTevences  in  the  >-ields.     There 
was  a  teudencj-  for  the  plants  to  absorb  relatively 
more  magnesium  than  calcium,  but  the  absorption 
of  both  increased  with  the  amounts  applied.     A 
dressing  of  40'',,  of  dolomite  had  a  fa\ourab!e  etTect 
upon  the  plants,  and  all  of  them  grew  well  in  a 
mixture  of  !'•><>„  dolomite  and   4  "o  sami,  in  7% 
magnesite  and  93  "„  sand,  and  in  100  "„  magnesian 
limestone.     It  was.  howex  er.   noted  that  a  high 
percentage,    e.(t..    3.5  "q,    of    magnesium    caused   a 
certain  amount  of  sickness,  manifested  by  a  yellow- 
inc  of  the  top  leaves  :    such  plants  always  showed 
a  high  magnesium  content.     Alfalfa  was  found  to 
altsorb     more     calcium     and     magnesium     than 
wheat.      Pure,     artificial     magnesium     carlionate 
(Mg(OH)2,4MgC03)  was   toxic    when    applied    in 
amounts  greater  than  0-7  °o  to  brown  silt  loam, 
and  in  sand  0-35 °o  .sufficed  to  inhibit  the  growth 
of  aU  the  plants  tested.     TliLs  carI)onate  gave  an 
inunediate  alkaline  redaction  with  phenolphthalein, 
whereas  the  magnesite  and  calcareous  soils  gave  it 
only  after  stamling  in  water  for  S — 12  hours.     On 
wheat  and  soya  be^ns,  with  a  magnesium-calcium 
ratio    of    4:5,    0-1  %    of    magnesium    applied    as 
artificial     carbonate     prevented     germination     or 
stopped  growth,  but  chloride  and  sulphate  in  the 
same  amount  were  far  less  harmful  :    the  cldoride 
was  less  detriment-'il  than  the  sulphate.     On  the 
other  hand  \c-ith  001  and  0001°o  of  magnesium, 
the  carbonate  ga\  e  the  best  resvilt  and  the  chloride 
the  worst.     In  general,  the  smaller  the  amount  of 
artificial  compound,  the  better  the  development  of 
both  plant  and  root.     Tlie  plant  seeds  contained 
more  magnesium  than  calcium,  but  in  the  X'l^uit 
itself  there  was  a  preponderance  of  calcium. 

— E.  II.  T. 


DiryanoJiaynidc  ;     Detcrmhiation   of - 


determination,  and  no  method  was  found  whereby 
thc'y  could  be  obviated. — G.  F.  M. 

Mineral    phosphates;     Soliibililji    of   iiiiiieraJ  ■ 


in  rtitro- 
liiit  iiTude  eiilciiini  ci/ntunnirJr)  h;/  Caro's  method. 
G.  Hager  and  J.  Kern.  Z.  angew.  C'hem.,  1916, 
29,  309—312. 

("auo's  method  for  the  detennination  of  dicvano- 
diamidc  in  nitrolim  (this  J,,  1911,  23)  gives  low 
results,  particularly  when  a  comparatively  high 
percentage  of  this  substance  is  present.  The 
source  of  the  error  is  twofold.  In  the  first  place 
a  certain  small  quantity  of  dicvanodiamicie  is 
always  carried  clown  with  the  silver  cyanamide 
prr.'cipitate,  even  in  presence  of  an  excess  of 
ammonia,  and  .secondly,  after  filtering  o(T  this 
precipitate,  some  decomposition,  resulting  in  the 
evolution  of  ammonia,  occurs  when  the  filtrate 
containing  silver  dicyanodiamide  is  boilecl  with 
X)Ota.ssium  hydroxide  in  order  to  rcprecipitate 
the  dissolved  silver  salt.  Koth  of  the.se  errors 
obviously  lead  to  low  values  for  the  dic\ano- 
diamide    nitrogen    in    the    subsequent    KjeldaM 


A.  Aita.    AunaU  Chim.  Appl,,  1910,  6,  2S  -44, 

Kxrr.niMEXTS  on  siiccc^sive  c^xtractions  of  mineral 
phosphates,  raw  and  calcined,  with  2';o  eitric  acid 
solution,  gave  results  similar  to  those  ol>tained 
by  Kohertson  (this  .T.,  1014,  9  :  1910,217),  The 
solubility  is  diminislu^d  by  addition  of  calcium 
salts  but  increased  by  addition  of  ammonium, 
potassium,  sodium,  and  magnesium  salts ;  the 
increase  is  greater  with  sulphiitc^s  than  with  nitrates, 
and  least  with  cldorides.  It  is  considered  that  the 
solubility  of  so-called  basic  i>hosph,atcs  of  the 
\\iborgh  phosphate  type  is  due  to  the  presence  of 
alkali  salts  and  not  to  the  formation  of  a  tctra- 
calcium-alkali  phosphate. — A.  S. 

P.VTEXTS. 

Fertiliser     [ammoniwn     metaphosphate]  ;      Proeess 

for  prepariiitj  a  eoneenlrdted .     \V,  H,  Ross, 

A.  R.  Merz,"  and  ,T,  N,  Carothers,  \\'ashington, 
D.C,  U.S.  Pat.  1.191.077,  Aug,  S,  1910.  Data 
of  appl.,  Jlay  20,  1910.  (Dedicated  to  the 
public) 

Phosphate;  rock,  etc.,  is  decomposed  l>y  heat 
according  to  the  volatilisation  method,  and  the 
resulting  vapour  of  phosjihoric  aidiydricle  lirought 
i  into  contact  with  gaseous  ammonia  and  water 
1  vapom-.  The  pi'oduct  is  condensed  bv  cooling  and 
coUected  in  the  dry  state.— W.  E,  F.  P. 

Fertiliser    [phosphate]  ;     Process    of   vutl;in(j . 

S,  H.  Ktwiierrv,  Sanduskv,  Ohio,  and  G.  R. 
Fishburne.  Charleston.  S.C. "  U.S.  Pat.  1,194,219, 
Aug,  S,  1910.    Date  of  appl.,  Jlar.  30,  1910. 

In  a  process  for  making  citrate-soluble  phosphate, 
finely-divided,  insoluble  phosphate — either  alone 
or  mixed  with  an  alkali  metal  compoiuul — is  heated 
in  an  inclined,  rotary  cylinder  through  which 
hot  furnace  gases  are  passed.  In  the  latter  case 
the  heating  is  carried  to  fusion  or  semi-fusion,  the 
product  being  re-ground  for  use.  and  the  gases 
trejtted  with  a  spray  before  dischaige. — W.  E.  F.  P. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Sugar  content  of  beetroots:  effect  of  removing  the 
leaves.  O.  Munerati,  G.  Me/.zadroli,  and  T.  V. 
Zajiparoli.  Stay..  Sperim.  .\grar.  Ital..  1915,  48, 
743.      Annali  Chim.  Appl.,  1910,  6,  40 — i~. 

Two  series  of  tests  were  in.ide  to  ascertain  the 
collect  of  removing  the  leaves  on  single  beetroots. 
In  one  serijs  the  root  was  not  remo\ed  from  the 
soil  between  the  first  and  second  analysis,  whilst 
in  the  other  a  root  was  pidled  up,  its  weight  deter- 
mined and  a  sample  taken  for  the  sugar  determina- 
tion, after  which  the  loot  was  re-planted  and,  after 
some  time,  again  pulled  up,  wc-ighed,  and  analysed. 
In  the  case  of  the  roots  not  removed  frorti  the 
soil,  those  from  whi>'h  the  leaves  wen  removed 
showed  <a  progressi\  ely  diminishing  c-onteut  of 
sugar,  whilst  in  those  from  which  the  leaves  were 
not  removed,  the  sugar  content  increased  pro- 
gressively. In  the  case  of  the  roots  which  were 
transplanted,  the  weight  incrc^ased  continuously 
in  proportion  to  the  development  of  new  foliage  ; 
\vhen  the  leaves  were  removed  the  weight  either 
remained  constant  or  diminished.  The  percentage 
of  sugar  progressively  diminished  in  the  roots 
from  which  the  leaves  were;  stripped,  whilst  in  those 
retaining  their  foliage,  the  peixenfage  of  sugar 
showed  first  a  slight  reduction,  corresponding  to 
the  production  of  new  leaves,  and  then  remainttl 
almost  constant  or,  in  some  cases,  increased. — A.  S. 


Vol.  XXXV.,  No.  18] 


Cl.  xvm.— fermentation  industries,    cl.  xixa— foods. 


975 


XVffl.— FERMENTATION    INDUSTRIES. 

Poinnrc  irlmi: :  tin  if  ciiiiijiositi'iii.  uiid  thteciion- 
J.  R.  Eoff,  juu.  J.  Ind.  Eng.  Cliem.,  1910,  8, 
723—720. 

Analyses  of  a  nuni'icr  of  pomace  wines  are 
tabulated,  together  with  .analyses  of-  two  genuine 
wines  for  comparison,  and  the  differences  in  com- 
position are  discussed  in  so  far  as  they  afford  means 
I'f  distiiifjuishing  genuine  wines  fi"om  "pomace  wines. 

—A.  S. 

Cohrimelric  determination  of  the  hydrogen  ion 
concentration  of  baclcriolooical  cullure  media. 
Clark  aud  Luhs.     Sec  XXIII. 

Patents. 

DistiUcry-slop  ;     Manufacture  of  by-products  from 

.     A.  von  Laszloffv,  Peoria.  111.     U..S.  Pat. 

I,19;i,9.>l.Aug.S,1910.  Date  of  appl.,Mar.27,1011. 

The    liquid    portion    separated    from    distillery- 
slop  is  freed  from  water  and  treated  with  a  solvent 
liich  extracts  the  lactic  acid,  succinic  acid,  fat, 
lid  glycerol,  the  latter  being  but  slightly  soluble 
jiu  the  solvent    employed.     These   substances  are 
then  separated  from  one  another  by  utilising  the 
'.ifferences    in    their    solubilities    in    the    solvent. 

— W.  P.  S. 

jJFt»ie«  and  the  tike;    Process  for  maturing,  purify- 

I     \ng.  and  slcrilisinc/ .  C.  Henrv,  Coze,  France. 

Eng.  Pat.  17J00,  May  7,  1914." 

■m;e  Addition  of  Mar.  Ifi.  19U,  to  Fr.  Pat.  459,141 
i  1912  ;    this  J..  191ti,  64. 


I  XIXa.— FOODS. 

'ilfalfa  [lucerne];     Chemical  composition  of as 

affected  by  stage  of  maturity,  mechan  ical  losses,  and 
conditions  of  dri/ing.  C.  O.  .Swanson  and  W.  L. 
Latshaw.  J.  Ind.  Eng.  Chem.,  1916.  8,  726 — 729. 

'ests  were  made  on  alfalfa  cut  at  different  times 

t'm  the  period  of  budding  up   to  that  of  seed 

i-mation   iu  order  to  ascertain  the  effect  of  the 

age  of  maturity  and  conditions  of  curing  (hay- 

.aking)    ou    the    composition.     The    crude    fibx-e 

,  uj  niti-ogeu-free  extract   increase  and  the  crude 

>rotein  and  ash  decrease  from  the  bud  stage  on- 

Kards.     The  total   yield  of   nutrient  constituents 

•er  acre  depends  largely  on  the  yield  of  the  crop  : 

|n   1914    (moderately   dry   summer)   the   yield    of 

itrients  was  greatest  at  the  bud  stage,  whilst  in 

'15  (unusually  wet  summer)  it  was  greatest  at 

he  full  bloom  stage.      The  leaves  contain  more 

iban  2  J  times  as  much  crude  protein  as  the  stems, 

rhilst  the  stems  contain  more  than  2i  times  as 

luch  crude  fibre  as  the  leaves  ;    hence  the  large 

lechanical  loss  of  leaves  in  harvesting  aud  hay- 

ji.'^king  adversely  affects  the  composition  of  the 

ay.     Tlie    content   of    pure   protein,    determined 

y  Stut.-.er's  method   (Bull.    107,   U.S.   Bureau  of 

tem.),  is  higher  in  alfalfa  cured  in  the  sun  in  the 

pen  than  in  that  cured  in  the  shade  under  cover, 

nd  the  difference  more  than  offsets  the  influence 

f  the  loss  of  leaves. — A.  S. 


'ood  value  of  Great  Britain's  food  supply.  W.  H. 
Thompson.  Economic  Proc.  Rov.  Dublin  Soc, 
1916,   2,   168—220. 

SYNOPSIS  of  the  food  supply  for  the  year  1908, 
>mpiled  from  various  otlicial  sources,  and  its 
lergy  value,  is  given  in  the  following  table, 
he  energv-  value  is  represented  in  kilo-litre 
dories  (the  unit  being  the  heat  required  to  raise  1000 
:res  of  water  from  15-  C.  to  16-  C).  On  this  scale, 
ich  1  lb.  of  protein  or  carbohydrate  is  equivalent 


to  1-S5970  units  and  each  1  Hi.  of  fat  to  4-'1848 
units. 


Food. 


Quantity. 


Wlicnt,  flour,  and  meal    . . 

O.ntnie.il    

Bice 

Barley  

Iiiilian  meal ' 

Oihtr  farinaceous  products  | 
(Total  cereals) 


Potatoes  

Onions 

Calibage,  sprouts,  etc. 

Root  crops 

Peas  and  beans    

Tomatoes,  etc.    

(Total  vegetables)  . . 


t 


Boff  and  veal 

Mutton  and  Iamb 

Pig  meat    

Poultry,  game,  and  rabbits 

"  Olful  "  and  sausages    

(Total  meat)    


5Ulk  and  cre.am  (302,502, 735 

g.>K) 

Condensed  milk    

ButKT 

Cliccse 

(Total  dairy  products) . . 

Eggs    

Lard  and  margarine   

Fi.<h  

Sugar  and  molasses   , 

Fruit,  fresh 

Cocoa  and  chocolate    

Fruit,  preserved,  and  nuts 
Ohve  oil     


Cw-ts. 
79,840,028 
1.970,994 
1.780,000 
3.000.000 
3.0OO.000 
1,.W2,724 
(90,902,746) 

87,496,723 
2,898,033 
3,979,340 
8,892,765 
5,452,942 
2.063,837 
(110,783,640) 

21,138,675 
9,923.868 

14,650.294 

2,998.591 

1,753.037 

(50,464,465) 


73,437.765 

1,113.082 

5,524,700 

2,780,459 

(82,856,006) 

3,996.490 

4,266.518 

13.284.332 

31,903,755 

22,854,404 

549.050 

3,057,879 

82,800 


Energy  value. 


Total 


415,002,085 


K.-L.  calories. 
14,5.39.234,192 
409,997,469 
324,958,800 
537.520.000 
519,120.000 
198.590,000 
(16,529,418,461) 

3,649,500,490 

54,582,382 

57,847,462 

14I.609..565 

612.756,900 

20,197,498 

(4,536,494,297) 

2,198,670,333 
1,363.408,326 
3,908.940,896 
250.653.015 
142.510.063 
(7,864,180,633) 


2,709.671,042 
181,920.643 

2,2;30.652.872 

635.057,146 

(5,757,3)1,708) 

284.230,391 

1,824,059,783 

331.774,867 

6,462,974.530 

597.242,464 

142,788,059 

458.507.190 

37,318,976 


44,826,-;91,359 


— W.  P.  S. 

Pentose  and  the  so-calted  furfnroids.  E.  Kunz 
Biochem.  Zeits.,  1916.  74,  3i2— 339.  J.  Chem' 
Soc,  1916,  110,  i.,  590. 

The  chaff  investigated  contain.s  two  kinds  of 
substances  wliich  yield  furfural,  one  of  which 
can  be  readily  hydrolysed,  whereas  the  other 
cannot.  An  approximate  separation  of  the 
two  can  be  accomplished  by  heating  for  several 
hours  with  2%  sulphuric'  acid.  The  soluble 
product  formed  by  this  treatment,  is  arabinose, 
and  the  parent-substance  must  therefore  ^e 
regarded  as  a  genuine  pentosan.  The  residue  is 
very  resistant  to  the  action  of  dilute  acids,  and 
can  be  best  degraded  by  the  action  of  1  "„  sidphuric 
acid  imder  a  pressure  of  3^-4  atmospheres.  Under 
these  conditions  about  90  °o  of  the  residue  is 
rendered  soluble.  Various  reactions  indicate  that 
the  dissolved  substance  iu  this  case  also  is  arabinose, 
and  the  mother  substance  some  kind  of  a  pentosan. 
The  conclusion  is  drawn  that  substances  described 
as  furfuroids,  contrary  to  what  has  sometimes 
been  suggested,  probably  also  contain  a  pentosaxi 
complex  ;  there  is  no  evidence,  according  to  the 
author,  that  they  contain  a  methylene  ether 
complex. 

Treatment  and  utilisation  of  sulphite-cellulose  waste 
lyes.     Konig.     See  V. 

Patents. 

Food  for  infants  and  process  of  maJcing  same.  E.  J. 
and  D.  X.  Quertier,  Fordingbridge.  Hants. 
Eng.  Pat.  100.S9S,  Jan.  28,  1916.  (Appl.  Xo. 
1389  of   1916.) 

A  MIXTTKE  of  cows'  milk,  100  parts,  and  a  quantity 
of  crea,m  sufficient  to  introduce  30  parts  bv  weight 
of  fat,  is  dried  at  212°  F.  (100'  C.)  on  a  revolving 
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cylinder,  ami  t<>  tiie  rosultiiij;  powiior  is  added  70   ! 
parts  by  weiglit  of  lactose. — W.  P.  iS. 

Solids    [milk    poicder]    from    Hquid» ;    Process    for  ■ 

obtaining .     1.     iS.     and     O.     E.     Merrell.   ' 

Assisnoi-s  to  Morrell-Soule  Co.,  Syracuse,  N.Y.   ■ 
r.S.'  Pat.    1.193.173.    Aug.    1,   1910.     Date    of 
appl.,  Jan.  IS,  1910. 

A  poKTiox  of  the  wat€r  is  removed  from  the  milk 
by  evaporation,  and  the  condensed  milk  so 
obtainoii  is  sprayed  into  a  cliambcr  along  with  a 
current  of  dry  air.  The  particles  of  milk  are  kept 
in  suspension  in  the  current  of  air  sutliciently  long 
to  ensure  that  the  whole  of  the  water  is  vaporised. 
Tlie  desiccated  milk  powder  falls  to  the  bottom  of 
the  chamber  and  is  removed  bv  a  rolarv  valve. 

— W.  H.  C. 

Food  [milk']  product  and  method  of  producing  the 
same.  R.  \V.  Crary,  Waukesha,  and  S.  B. 
Bamett,  Allianv.  Assitrnors  to  Crarv  Bmkerage 
Co..  Waukesha,"  Wis.  U.S.  Pat.  1,193.477,  Aug. 
1,  1910.     Date  of  appl..  Apr.  14.  1910. 

Coconut  oil,  free  from  fatty  acids,  is  added  to 
concentrated  skimmed  milk,  and  the  mixture  is 
homogenised. — W.  P.  S. 

Soy-bean  products  and  method  of  preparation.  J. 
Friedman,  Cliicago,  lU.  U.S.  Pat.  1,194,495, 
Aug.  15,  1910.     Date  of  appl.,  Dec.  17,  1914.         i 

See  Eng.  Pat.  121  of  1914  ;  this  J.,  1915,  148.       ' 


XIXb.-WATER  purification  ;  SANITATION. 


Total  hardness  [of  icaier] ;  Determination  of by 

means     of     potassium     palmiiate.     M.     Tilgner. 
Chem.-Zeit.,  1916,  40,  075. 

In  Blacher's  method  (this  J.,  1912,  555)  the 
temporary  hardness  is  determined  by  means  of 
hydrochloric  acid  and  the  residual  carbon  dioxide 
expelled  by  a  current  of  air.  As  it  is  difficult  to 
ascertain  when  the  expulsion  of  the  carbon 
dioxide  is  complete,  it  is  preferable  to  neutralise 
the  free  carbon  dioxide  with  .V/10  potassium 
hydroxide  solution,  with  phenolphthalein  as  indica- 
tor, prior  to  titration  with  potassium  palmitate 
sedation. — C.  A.  M. 


Chlorine  in  town  water  supplies  ;  Detection  of  free 

.     G.  A.  Le  Rov.     Comptes  rend.,  1910,  163, 

220—228.     (See  this  J.,   1910,  378.) 

Very  minute  traces  of  free  chlorine  can  be 
detected  and  the  amount  roughly  estimated  by 
the  addition  of  a  few  drops  of  a  solution  of 
hexamethyltri-p-aminotriphenylmethane ;  a  violet 
coloration,  which  varies  in  intensity  according  to 
the  amount  of  free  chlorine  present,  is  immediately 
formed.  Tlie  reagent  is  prepared  by  digesting 
1  part  of  the  organic  compound  in  about  10  parts 
of  diluted  hydrochloric  acid  (1:1),  and  making 
up  to  100  parts  with  distilled  water.  As  an 
opalescence  is  produced  with  some  waters,  it  is 
advisable  to  add  a  Uttle  formic  or  acetic  acid,  to 
prevent  its  appearance.  The  reagent  is  stable 
towards  water,  reacts  extremely  slowly  with 
nitrites,  and  is  quite  unaffected  by  hydrogen 
peroxide.  With  its  aid,  3  parts  of  clilorine  in 
100  millions  can  be  detected  :  the  limit  of  the 
starch-iodide  reagent  is  1  part  in  10  millions. 

— E.  H.  T. 


Composition  and  solubility  of  calcium  acid  carbonate. 
Cavazzi.     See  VII. 


P.\TEKTS. 

Fluids;  Apparatus  for  the  slerilisalio)t  of 6 

ultra-violet  rays.  M.  von  Uecklinghausen 
Assignor  to  The  R.  V.  V.  Co.,  New  York 
U.S.  Pat.  1.193.209,  Aug.  1,  1910.  Date  <• 
appl..  Mar.  14,  1914. 

The  liquid  is  caused  to  flow  over  the  comigatoi 
walls  of  a  jiivoted  receptacle  which  contains  i 
mercury  vapour  lamp.  A  trap  .at  the  bottom  !■ 
the  i-eceptade  retains  a  portion  of  (ho  liquid  wlii! 
the  lamp  is  in  operation,  and  the  lamp  is  parti 
submerged  in  this  liquid.  An  olectro-magnet  i 
the  cu'cuit  holds  the  receptacle  in  position  who 
the  lamp  is  in  operation  but  allows  the  receptarl 
to  tilt  and  discharge  the  contents  of  the  trap  whi 
the  current  is  interrupted. — W.  P.  S. 

Grease  or  oil ;  Process  for  reducin/j  matter  [garba'j, 

etc.]  containing .     C.  S.  Wheelwright,  Pi. 

vidence,  R.l.  U.S.  Pat.  1,193.743,  Aug.  > 
1910.     Date  of  appl..  May  14,  1912. 

G.\nBAGE,  olTal,  or  the  hke  is  heated  in  a  suitab! 
container  and  the  oil  which  separates  is  removed 
the  heated  material  is  then  freed  fi-om  rubbisl 
and  mixed  with  hot  spent  liquid  so  as  to  form  a  puli 
which  is  heated  and  allowed  to  settle  in  a  tan  I 
Oil  or  grease  is  drawn  off  from  the  tank  and  tl 
solid  material  and  clear  liquid  are  separated,  tli 
former  being  (.Iried  and  the  latter  evaporated. 

— W.  P.  s. 

Seicage  and  the  like  ;  [Electrolytic]  method  of  purifj 

ing .     D.  T.   Dobyns  and   J.   K.   Elderkii 

jun.,  Newark,  N.J.,  Assignors  to  Clark  Procc: 
Corporation.  U.S.  Pat.  1,194,000,  Aug.  8,  19i<j 
Date  of  appl.,  Dec.  22,  1915.  I 

Solids  are  removed  from  sewage  and  the  liqni 
portion  is  subjected  to  electrolysis  ;  the  solids  ai 
mixed  «ith  a  substance  which,  under  electrolyt 
action,  will  jiroduce  a  germicide  (nascent  oxygen 
and  the  mixture  is  also  subjected  to   electrolysi 

— W.P.S. 

Sterilisijig   liquids  by  means  of  uUra-violcl  rayt 

Apparatxts    for .        V.    Henri,    Paris,    ai) 

A.  Holbronner  and  M.  von  Recklinghause 
Suresnes,  France,  Assignors  to  The  R.U.V.  Ci 
Inc.  U.S.  Pat.  1,193,143,  Aug.  1,  1910.  Dal 
of  appl.,  Feb.   12,   1914. 

See  Eng.  Pat.  14,128  of  1910  ;   tliis  J.,  1011,  U 

Purifying  liquids  [sewage,  etc.];    Process  for 

T.  W.  Barber,  London.  U.S.  Pat.  1,194,9:) 
Aug.  15,  1910.    Date  of  appl.,  May  11,  1916. 

See  Eng.  Pat.  6735  of  1915  ;    this  J.,  1016,  55 

Seicage;     Apparatus    for    inlrodxicing    gases    in 

intimate  contact  with  liquid .  O.  W.  Mottrni 

Deepcar.  U.S.  Pat.  1,195,067,  Aug.  15,  101 
Date  of  appl.,  Feb.  17,  1916.  j 

See  Eng.  Pat.  2421  of  1915  ;   this  J.,  1916,  434. 

Process  of  producing  chromium-containing  [bat 
exchanging]  silicates.  Process  of  base-exchanj, 
[Purification  of  icater.]  U.S.  Pats.  1,193. <! 
and  1,193,795.    See  VII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  On^. 

Digitalis  standardisation.  Physiological  cvaluati 
of  fat-free  diqitalis  and  commercial  dtguaf,, 
G.  B.  Roth.  U.S.  Public  Health  Servic 
Hygienic  Laboratory  Bull.  No.  102,  1916,  1— • 

The  one-hour  frog  method  (the  aim  of  wKich  • 
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to  determine  the  quantity  of  digitalis  wliich  will 
produce  poiinanent  systole  of  the  ventiirle, 
after  one  hour,  wlvon  injected  into  tlie  ventral 
lymph  sac)  was  investij^ated.  Absorption  from 
the  lymph  system  was  variable  and  dejiended 
partly  on  the  tenipoiatnre  at  which  the  animals 
were"  maintained  ilurinc;  the  experiments.  At 
!0°C.,  the  toxicity  of  cortivin  digitalis  glucosides 
was  much  loss  than  at  20^  C.  The  use  of  a  suitable 
liiological  method  ami  the  adoption  of  a  standard 
of  activity  by  manufacturei's  are  suggested  as 
means  whereby  greater  uniformity  may  be  expected 
11  the  aitivity  of  commercial  preparations  of 
ligitalis.  Hy  tlie  one-hour  frog  method  a  variation 
f  over  250%  was  found  in  13  samples  of  coni- 
!iercial  fat-free  digitxilis  and  of  159%  in  5  samples 
.f  counnercial  digit.alin.  There  was  practically 
no  dili'erence  in  absorbability  of  the  fat-free 
liucture  and  the  official  (U.S.)  tmcture  fiora  the 
!\'mph  system  of  tlie  frog.  Certain  samples  of  fat- 
Iroe  digitiilis  exhibited  deterioration  after  being 
kept  for  seven  months,  and  it  is  suggested  that 
such  preparations  should  bear  the  date  of  their 
iiianufacture. — W.  P.  S. 


Colchicine  :    Pure  - 


.     E.  Jlerek.     Apoth.-Zeit. 
Chem.  and  Drug.,  1916,  88,  9it). 

IVke  colchicine  is  an  almost  white,  amorphous 
and  inodorous  substance  which  has  no  sharp 
inciting  point.  After  drying  over  .sulphuric  acid, 
it  becomes  soft  when  heated  to  142"  C.  and  melts 
at  147°  0.  It  is  soluble  in  water,  alcohol,  chloro- 
form, and  benzene,  and  nearly  insoluble  in  ether. 
I'l'om  its  solution  in  3  parts  of  water,  crystals 
of     CjjH.jXOs.l^HoO      separate     on     standing. 

I  Crystalline  compounds  of  colchicine  with  chloro- 
form  and    with    ether   are    also    described.     The 

Icompoand.  with  14 — 16%  of  chloroform  is  being 
put  on  the  market. 

VaniUa  e.rtract.     J.  E.  Dean  and  J.  O.  Schlotter- 
beck.     J.  Ind.  Eng.  Chem.,  1910,   8,  607—614, 
703—709. 
The    following    conclusions    have     been     drawn 
partly  from  experimental  results  and  partly  from 
llie    experiences     of     manufacturers     of     vanilla 
extracts.    For  the  preparation  of  the  extract  the 
beans  should  be  chopped  and  not  ground.     The 
lieans  can  be  dried  without  material  loss  of  flavour 
in  a  slow   current   of   air   at   the   ordinary   tem- 
perature,   and    the    dried    beans    yield    extracts 
Uaving   higher    colour    values    and    lead    number 
ralues  (see  Winton  and  Lott,  this  J.,  1910, 126S) 
lian   extracts    made    from   undried    beans.     The 
olour  value  of  the  extract  increases  slightly  and 
lie  lead   number  decreases   slightly   as   the  con- 
entration  of  the  alcohol  used  as  solvent  is  increased 
ip  to  about   65%.      Extracts   made   A\-ith    60% 
ilcohol  are   superior   in   flavour   to    those    made 
,vith  50 °„  aliohol  ;   when  undried  beans  are  used, 
he  effect  of  the  water  present  upon  the  alcohol 
oncentration    should    be    taken    into    account, 
j-^xtracts  of  the  highest  quality  can  be  obtained 
|inly  by  long   maceration   at   the   ordinary   tem- 
lerature.   Addition  of  alkali  to  the  alcohol  impairs 
he  flavour  of  the  extract,  but  addition  of  glycerol 
ends   to   give   a    deeper   colour ;     sugar   has    no 
'Ppreciable  effect   on  the   colour  and   should   be 
I  lidcd  to  the  extract,   not  to  the  alcohol.     The 
c-sins  present  in  the  beans  are  of  no  value  as 
avouring   agents,    but   act   as    fixatives    for   the 
ilavouring  and  colouring  substances  in  the  extract. 
-he  extract  should  not  be  left  in  contact  with  any 
liietal  that  is  not  completely   covered   with   tin. 
|t  IS  improved  by  ageing,  which  should   extend 
j^er  at  least  one  year  and  be  carried  out  in  nn- 
lOated,  porous,   wooden  vessels   at  the   ordinary 
|i>mperature. — A.  S. 


Caffeine,  aceianUide,  antipyrine,  phenarclin,  aalol, 

ijuiiiinc,    etc.  ;     Analysis    of    mij-tiires    of . 

XV.    O.    Emerv.     J.    Assoc.    Off.    Agric.    Chem., 
19  Hi,  2,  59—75. 

At    the    thirty-first    Annual    Convention    of    the 
Association     of     Official     Agricultural     ( hemists. 
U.S.A..  the  following  methods  proposed  bv  Emerv 
and  othei'S  were  adopted  as  official.     Caffeine  and 
acctdnilidc.     If  the  mixture  is  in  i>owder  form,  the 
calTeine  and  acetaiiilide  are  extracted  with  chloro- 
foim  ;    when  dealing  with  pills  or  tablets,  or  when 
the  caffeine  is  present  as  citrate,  water  should  be 
added  previous  to  the  extraction  with  chloroform. 
In  the  case  of  a  dilute  alcoholic  solution  of  the 
two  substances,  a  portion  of  the  sample  is  heated 
to   ex}jel  the  alcohol,   the   residual  solution  then 
treated  with  a  small   quantity  of   sodium   liicar- 
bonate   and   one   drop    of   acetic   anhydride,    and 
extracted    vvitli   chloroform.     Should  "other  alkal- 
oids be  present,  the  solution,  after  the  acetylatioTi, 
must     be     acidified     with     sulphuric     acid.     The 
chloroform   solution   containing    the    caffeine   and 
acetanilide  is  evaporated  to  10  c.c,  10  c.c.  of  dilute 
sulphuric    acid     (1  :  10)     is    added,     the    mixture 
evaporated  to  5  c.c.,  10  c.c.  of  water  is  added,  and 
the    mixture    again    evaporated    to    5    c.c.     The 
acetanilide  is  thus  converted  into  aniline  sulphate 
and  acetic  acid,  from  which  the  caffeine  may  be 
readily  separated  by  means  of  chloroform.     After 
removal  of  the  caffeine,  the  acid  aqueous  solution 
is  heated   to   expel  all   chloroform,   then   treated 
with    10    c.c.    of    concentrated    hydrochloric    acid, 
and  titrated  with  standardised   bromine  solution 
(1  c.c.  of  which  is  equivalent  to  5 — 10  mgrms.  of 
acetanilide).     Caffeine  and  phena^etin.     The  same 
method  of  separation  is  employed  as  in  the  case 
of  caffeine  and  acet<anilide  ;    after  the  hydrolysis 
with  sidphuric  acid,  the  caffeine  is  extracted  with 
chloroform  and  the  phenetidine  sidphate  remaming 
in  the  solution  is  re-converted  into  phenacetin  by 
treatment    with    sodium    bicarbonate    and    acetic 
anhydride   (see  Emery,   Spencer,  and  Le  Febvre, 
this  J.,  1915,  921).     Caffeine  and  antipyrine.     The 
method  is  that  described  by  Emery  and  Palkia 
(this  J.,   1915,   733).     Acetanilide  and  phenacetin. 
Phenacetin      and     salol.        These    substances    are 
seijarated  and  determined  according  to  the  methods 
projiosed  bv  Emerv,  Spencer,  and  Le  Febvre  (this 
.!..  1914,  887  ;   191.5,  921).     Acclanilide  and  sodium 
salicylate.     The  solution  of  the  two  substances  is 
treated  with  sodium  bicarbonate,  the  acetanilide 
extracted     with     chloroform,     hydrolysed     with 
sulphuric  acid,  and  the  resulting  aniline  sulphate 
titi'ated  \iith  bromine  solution  (see  above).     The 
aqueous  solution  containing  the  sodium  salicylate 
is  then  acidified  with  hydrochloric  acid,  the  sali- 
cylic   acid    extracted    with    chloroform,    and   the 
ciiloi-oform  solution  next  extracted  with  sodium 
carbonate     solution.     This    aqueous    solution     is 
heated  nearly  to  boiling,  an  excess  of  N /o  iodine 
solution    is    added,    the    mixture    heated    for    30 
minutes,  the  excess  of  iodine  then  destroyed  by  the 
addition  of  thiosulphate  solution,  the  precipitate 
collected  on  a  filter,  washed  with  water,  dried  at 
100"  C,    and   weighed.     The   weight   of   the   pre- 
cipitate multipUed  by  0-4658  gives  the  amount  of 
sodium  salicylate.    Caffeine,  acetanilide,  and  quinine 
sidphate.     The  method  depends  on  the  fact  that 
quinine    bisulphate    is    insoluble    in    chloroform, 
whilst  caffeine  and  acetanilide  are  readily  extracted 
by  this   solvent  from  a   sulphuric   acid   solution. 
After  the  caffeine  and  acetanilide  have  been  thus 
extracted,    the   acid   aqueous   solution   is   treated 
with  an  excess  of  sodium  bicarbonate,  the  quinine 
is    extracted    with    chloroform,    the    chloroform 
solution    evaporated,     the    residue    dissolved    in 
alcohol,    and    the    solution    titrated    wth    .V/50 
livdrochloric  acid,  using  methyl  red  as  indicator. 
Each  c.c.  of  iV/50  hydrochloric  acid  is  equivalent 
to    S-S6    mgrms.    of"  quinine    sulphate.     Caffeine, 
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ai-flaiiilidi'.  and  codeine  sulphalc.  The  method  is 
similar  in  every  way  to  that  prescriboil  for  caffeine, 
aot-tauilide.  aiul  quinine,  except  that  in  the  c«so 
of  codeine  the  alkaloid  may  be  weighed  before 
tilmtion.  Caffeine,  arelanilide.  quinine  si(li)hate. 
anii  morphine  snlphale.  The  two  alkaloid'^  are 
S'-p.'»r;ited  from  the  caffeine  and  acotanilide  by  ' 
extract  ins:  the  two  latter  with  chloroform  from 
an  acid  solution  :  the  separation  of  quinine  from 
morphine  depends  on  the  fact  that  morphine, 
when  treatetl  with  an  excess  of  sodium  hydroxide, 
vields  a  inorjihinate  which  is  insoluble  in  chloro- 
form. The  acid  aqueous  solution  containing:  the 
two  alkaloids  is  treated  with  5  c.c.  of  10°o  sodium 
hydroxide  solution,  the  quinine  then  extracted 
with  chloroform  and  titratetl  after  evapor.ation  of 
the  solvent.  To  the  alkaline  solution  containing 
th'»  morphine  is  added  0"i  trrm.  of  amiuonium 
chloride,  and  the  alkaloid  is  extracted  with  chloro- 
form containinsr  10",',  of  alcohol.  .Vfter  the 
s<">lvent  has  been  evaporated,  the  residue  of 
luoi-phine  is  dried,  weighed,  and  then  titi'ated  with 
.V  .)0  stjlphuric  acid,  usinc;  methyl  red  as  the 
indicator  ;  each  c.c.  of  -Y  50  acid  is  equivalent  to 
7-.i:5  mgrms.  of  morphine  sulphate.  Tragaeanih. 
The  method  is  that  proposed  bv  Emerv  (this  J., 
1912,  ,552).— W.  P.  S. 

Eucalypliis  Aiisiraliana.  Sp.  Xow  ("  Xnrrou- -leaved 
peppermint  ")  and  its  essential  oU.  R.  T.  Baker 
and  H,  G.  Smith.  J.  Rov.  Soc.  X.S.W..  1915,  49, 
511—525.     J.  Chem.  Soc,  1910,  110,  i.,  506. 

This  euc.nlrptuswasoriginally  recrarded  asa  variety 
of  Eueahjptus  amyqdalina,  but  further  study  has 
rendered  it  desiraV>le  to  ^ve  it  specific  rank. 
It  flourishes  on  the  ranges  of  New  Soutli  Wales  and 
Victoria,  in  a  region  which  has  little  agricultural 
value,  and  as  it  yields  a  large  amount  of  a  good 
oil.  it  is  proposed  to  establish  a  permanent  industry. 
The  cineol  present  in  the  oil  can  oe  pn>fitably 
concentrated  by  collecting  the  steam-distillate 
during  the  first  hour  separately.  Such  a  fraction 
contaias  more  than  70  °o  of  cineol.  whereas  the 
wliole  oil  averages  al>out  45  %.  Moreover,  this 
portion  is  almost  colourless,  and  contains  mere 
traces  of  aldehydes,  so  that  it  is  pure  enough  for 
pharmaceutical  pmposes.  whilst  the  yield  is  as 
great  as  that  of  the  whole  oil  in  most  of  the  other 
eucalypts.  The  phellandrene  portions  which  col- 
lect more  particularly  in  the  later  distillates 
appear  to  contain  an  alcohol,  C,oH,;.OH. 

Cah/canthits    oeeidenlalis ;      Volatile    oil    ol . 

C.  C.  Scalione.     J.  Ind.  Eng.  Chem.,   1910,   8, 
729—731. 

The  shrub  known  as  spice  bush  (Calycanthus 
oeeidenlalis,  Butneria  oeeidentnlis)  grows  in  nortliern 
C'alifomia  and  southern  Oregon.  On  distilling 
with  st-eam  tlie  leaves  yielded  015"o  and  the  twigs 
0-37%  of  a  greeriish-yeUow  oU,  having  a  Ifitter 
taste  and  camphoraceous  odour.  The  oil  is 
soluble  in  all  proportions  in  'M%  alcohol  and  in 
1.5 — 1(>  vols,  of  70%  alcohol  by  volume.  It  has 
sp.gr.  0-9295  at  20°  C.  ;  optical  rotation,  -f  7°  28' ; 
7ib' =  1-4713;  acid  value,  005;  saponit.  value, 
51-3  ;  acetyl  value,  33-5.  It  contains  about  00% 
of  cineol,  8%  of  pinene  (ri-pinene  with  a  small 
proportion  of  f-pinene),  9%  of  borneol,  and  19  °o 
of  linahl  acetate,  together  with  small  ((uautities 
of  methyl  salicylate,  sesquiterpene-alcohols,  and 
camphor. — X.  S. 

Cinnanvtmnm  Oliveri  {Bail.)  or  Brisbane  sassafras  ; 

Essential  oil  oj  ■ .    O.  W.  Hargrcaves.  Chem. 

Soc.  Tran.s.,   1910,   109,  751—751. 

The  bark  of  Cinnamomnm  Oliveri  yields  over 
2°o  of  volatile  oil  having  sp.gr.  1-030,  and  nil  = 
1-5165.  Its  chief  coastituents  are  pinene  (12 — 15%), 
<f-camphor  (18 — 20%),  safrole  (25—27%),  and 
cugenyl  methyl  ether  (40 — 15%).     The  oil  from 


the  leaves  contains  similar  substances  in  the  lower 
fractiou-s  Init  dilTers  in  the  liighor  ones,  no  safrtile 
or  eugenyl  methyl  ether  being  present.  The 
terpenes.  amounting  to  about  25"o.  contain  in 
adiiition  to  pim-iie  a  substance  giving  a  nitrosite, 
possibly  phcllaniirene.  rf-Cnmjihor  is  presi-nt  to 
the  extent  of  about  00 "o-  whilst  the  hi>,'lie8t 
fraction  (15%)  consists  of  phenols  and  other  sub- 
stances.— G.  F.  M. 

Taurine.    P.  Bergell.    Z.  phvsiol.  Chem.,  1910.  97, 
260—203. 

TitE  sodium  silt  of  jS-naphthalene  sulphoamino- 
ethanesidphoni(-  acid  (,^-naphthalenesuIphotaurine) 
was  prepared  by  the  inti^r.actiou  of  tauiine  in  dilute 
sodium  liydi-oxide  solution  with  d-naphthal.-ne- 
sulphochloride  dissolved  in  ether,  \\iien  these 
stibstances  have  been  shaken  together  for  many 
hours,  and  the  aq<iet">us  liquid  has  been  separated 
and  treated  with  liydrochlorio  acid,  the  new  com- 
pound can  l)e  saltod  out  in  a  crystalline  form  by 
means  of  common  silt  or  sodiinn  sulpliato.  After 
t>oiling  with  i'*5<'o  alcohol  and  re-crystallising,  the 
new  taurine  derivative  is  obtained  in  lona  crystals 
of  nacreous  lustre,  m.pt.  217"  C.  It  is  soluble  in 
boiling  water  and  in  eight  times  its  bulk  of  water 
at  the  ordinary  temperature  ;  it  is  less  soluble  in 
alcohol,  solul)le  in  carbon  tetrachloride,  btit  nearly 
insoluble  in  ethyl  acetoacetate,  acetone,  ether,  and 
benzene.  The  above-mentioned  reaction  can  lie 
utilised  to  detect  taurine  in  urine,  and  it  may 
possibly  serve  to  isolate  that  base  from  oomplos 
mixtures. — K.  H.  T. 

Hydrogen  peroxide  of  crystallisation  ;    Compounds 

containing .     H.  Stcdtzenberg.     Bar.,  1916, 

49,  1545—1540. 

Attempts  to  prepare  isomorphous  substances 
containing  hyilrogen  peroxide  have  not  been 
successful  ;  a  mixture  of  isomorphous  compounds 
would  be  more  stable  than  the  individual 
compounds.  Urea-sidium  chloride-hj'drogen  per- 
oxide, CO (NH 2) 2,NaCl. m ^O ,.  biuret-hydrogen  per- 
oxide, (C^HsNaOels.HoOj,  alloxan-hydrogen  per- 
oxide, (CjHjNjOiJio.li.Oj,  and  allantoic  acid- 
hydrogen  peroxide,  CiHjNiOi.SHoO;,  have  been 
prepared.  The  amino  group  appears  to  play  a  part 
in  combining  with  the  hydrogen  peroxide,  _BS 
the  alkylation  or  acetylation  of  urea  decreases  it.s 
ability  to  form  such  compounds.  Paratjanic  acid 
and  allantoin  do  not  form  hydrogen  peroxide 
addition  compounds. — F.  W.  A. 

^alieylates  ;    Manujaeiure  of in  Great  Britain. 

Chem.  and  Drug.,  Aug.  26,  1910. 
TrrE  manufacture  of  salicylic  acid  and  its  deriva- 
tives is  becoming  firmly  established  in  Great 
Britain.  There  are  now  about  a  dozen  firms 
engaged  in  the  manufacture,  and  notwithstanding 
difficulties  in  obt-iining  engineering  plant,  the 
output  is  already  almost  sufficient  to  meet  houic 
demands  and  is  rapidly  increasing,  especially 
as  ample  supplies  of  raw  materials  aie  now  avail- 
able. In  the  opinion  of  tho.se  engaged  in  the 
manuf actui'e,  some  form  of  protect  ion,  if  only 
temporarv,  will  be  necessary  if  the  industr\- 
is  to  be  permanently  established  in  tliis  countr>. 
It  is  suggested  that  assistance  shovdd  be  ^ven 
for  at  least  two  years  after  the  war,  but  opinion 
is  divided  as  to  the  form  the  assistance  should  take. 

Determination  of  formic  acid  in  pure  soluliont  and 
in  xirine,  together  tvith  a  new  method  for  the 
titration  oj  calomel.    Riesser.    See  VII.  j 

I  Patents. 

Cephaeline  ethyl  ether.  J.  W.  Meader,  IndianapoUs, 
Ind.,  U.S.A.    Eng.  Pat.  11,718,  Aug.  13,  1915. 

I   The  ethyl  ether  of  cephaeline,  of  the  probable 
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tommla,  CjsIIa^OjNj.OC^IIs,  is  prepared  by  the 
action  of  au  alkali  metal  and  an  ethyl  halide  on 
cephaeline.  Ejcamplf.  460  grms.  of  oephaeline 
and  4-ti  f.'mis.  of  sodium  are  dissolved  in  400  c.c. 
of  alcohol  and  the  suhition  is  Ijoiled  with  15  grms. 
of  ethyl  lii'oniide  under  a  rellux  condenser  for  two 
houi-s.  The  alcohol  is  distUled  olT,  and  tlie  residue 
dissolved  in  dilute  hydivchloric  acid,  treated  with 
ammonia,  and  extracted  with  ether.  The  ethereal 
solution  is  extracted  witli  dilute  caustic  soda  to 
remove  unchanged  cephacline,  and  is  then  evapor- 
ated to  dryness  on  the  water-bath.  Cephaeline 
ethyl  ether  is  obtained  as  a  varnisli-like  svibstance, 
easUy  soluble  in  alcohol,  ether,  and  ddoroform.  It 
forms  a  ciystalline  hydrochloride  (needles)  and 
hydrobromide.  The  ether  and  its  salts  are  valuable 
medicinal  products. — F.  Sp. 

Bromine{-Lontaining'\  solution.  J.  Werner.  Xew 
York.  U.S.  Pat.  1,183,055,  May  10,  1910.  Date 
of  appl.,  July  1,  1913. 

A  BR051INE  compound  free  tivm  irritant  properties 
and  smell,  but  possessing  the  antiseptic  and  disin- 
fectant pixiperties  of  free  bx'oniine,  Ls  made  by 
combining  biMmine  with  an  acid  containing  the 
nucleus  of  trUiydroxybenzoic  acid  dissolved  in 
glycerin.  Exantjilc.  One  part  of  bromine  is  added 
to  2i  parts  of  tannin  dissolved  in  10  parts  of 
glycerin,  and  agitated  in  a  closed  vessel  until  all  free 
bromine  has  disappeared. — F.  Sp. 

Hog  cholera  antitoxin  ;  Procetis  of  treating .     J. 

Beichel,  Philadelphia,  and  II.  Werner,  Glen- 
olden.  Assignors  to  11.  K.  ilulford  Co..  Phila 
delphia.  Pa.  U.S.  Pat.  1.183,591,  May  1(5,  1910. 
Date  of  appl.,  July  1,  1915. 

The  antitoxin  of  hog  cholera,  in  the  form  of  blood 
of  hyperimniunised  hogs,  is  freed  from  cells, 
cdlular  debris,  haemoglobin,  iibrin  clots,  and  living 
and  dead  germs,  without  unduly  diluting  it,  by 
treating  it.  preferably  at  the  time  of  bleeding,  w  ith 
a  saturated  chemical  reagent  to  prevent  coagula- 
tion, e.g.,  saturated  sodium  citrate  solution,  and 
vrith  an  aldehyde  solution,  e.g.,  formaldehyde,  to 
inhibit  hamolysis.  One  htre  of  blood  requires 
about  15  c.c.  of  saturated  sodium  citrate  and 
10  c.c.  of  1  °o  formaldehyde  solution.  After 
standing  about  12  hours  to  allow  the  cellular 
slements  to  shrhik  and  harden,  the  latter  are 
separated,  e.g..  by  centrifugiiig,  and  the  serum  is 
iltered  through  sterilising  filters. — F.  Sp. 

Bexamcthylene[tctr]atnine    and    calcium    chloride  : 

Chemical  compound  of and  process  relating 

io  same.  E.  Samson.  Assignor  to  C.  F.  Stiefel, 
New  York.  U..S.  Pat.  1,103,474,  Aug.  1,  1916. 
Date  of  appl.,  :Mar.  13,  1914. 

Calcium  chloride  and  hexamethylenetetramine  are 
Ussolved  separately  in  alcohol,  and  the  solutions 
ire  mixed  and  allowed  to  crystallise.  The  product 
s  a  stable  combination  of  the  t\^•o  suV>stances,  free 
rom  water  of  crystallisation,  and  capable  of  being 
uade  into  tablets  for  medical  use. — F.  Sp. 

liuisOietic  bodies.     L.  Thorp,  Assisnor  to  Parke, 

Davis,    and     Co.,     Detroit,     Mich.     U.S.     Pat. 

l,193,034,Aug.8,1910.  Date  of  appl.,Apr.24,1916. 

'he  mono  salts  of  estei's  of  1.3-tetra-alkyldiamiuo- 

-hydroxv-propane  behave  as  local  ana?sthetics,  in 
■articular  the  monohydrochloride  of  the  benzoic 
jSter  of  1.3-tetra-ethyldiamino-2-hydi'oxypropane, 
1  colourless  crystaUme  body  of "  m.pt!  130°  C, 
|oluhle  in  water  and  alcohol.  Very  shghtly  soluble 
;i  ether  or  benzene,  and  faintly  alkaUne  to  litmus. 
i\Tien  heated  with  hydi-ochloric  acid  or  caustic 
I  ida  solution,  it  >-ields"  benzoic  acid  and  !,3-tetrs,- 
Ithyldiaminodihvdi'oxypi-opane.         Treated     with 

otassium    carbonate    solution    it    gives    the    oUy 

enzoic  ester  of   1.3-tetra-ethvldiaminodihvdroxy 

ropane.— F.  Sp. 


Ana'sthetic  bodies  and  method  of  preparing  the  same. 
Anivsthelic  bodies.  E.  A.  Wildman,  New  York, 
and  Ij.  Thorp,  Assignors  to  Parke,  Davis,  and 
Co.,  Detroit,  Mich.  U.S.  Pats,  (a)  1,193,640, 
(B)  1,193,6.50,  and  (c)  1,193.051,  Aug.  8,  1916. 
Date  of  appl.,  Apr.  17,  1910. 

(a)  TiiE  salts  of  the  aryl  esters  of  7-dialkyl- 
amiiiopi-opyl  alcohols  possess  ana;sthetic  action, 
h\\{  only  slight  toxicity  (compared  with  cocaine. 
Particular  claim  Ls  made  to  7-(Uethylaminopropyl- 
cinnamate  liydrochloride.  pn^pared  by  treating 
7-dicthylaminopi-oi)yl  alcohol  dissolved  in  an  inert 
solvent  such  as  benzane,  ether,  or  aceton;!,  with 
the  eqiuvalent  weight  of  cimiamoyl  chloride,  and 
filtering  o!i'  the  precipitate  jiroduced.  The  free 
base  may  be  prepared  by  tr.^ating  the  hydrochloride 
with  potassium  carbonate  .solution.  It  is  a 
colourless  oil.  readily  soluble  in  .alcohol,  ether,  or 
benzene,  slightly  soluble  in  water,  alkaline  to 
Htmus,  and  hydrolysed  by  hydrochloric  acid  or 
caustic  soda  solution  forming  cinnamic  acid  and 
7-diethylaminopropyl  alcohol.  The  hydrocliloride 
crystallises  from  a  mixture  of  alcohol  and  ether  in 
wl'iite  needles,  melting  at  137^  0.  (b)  The  salts  of 
the  alkamine  esters  of  anisic  acid  are  clauued  as 
local  anaesthetics,  particularly  the  hydrochloride 
of  the  7-diethylaminopi-opyl  ester  of  anisic  acid. 
The  free  base  is  a  colourless  oil,  slightly  soluble  in 
water,  readily  soluble  in  alcohol,  ether,  or  benzene, 
alkaline  to  htmus,  and  hydrolysed  Ijy  hydrochloric 
acid  or  caustic  soda  solution  forniing  anisic  acid 
and  7-diethylaminopropyl  alcohol.  The  hydro- 
chloride crystallises  from  a  mixture  of  acetone  and 
ether  in  wiute  crystals  meltmg  at  129°  C.  (c)  The 
salts  of  the  alkamine  esters  of  p-toluic  acid  are 
claimed  as  local  anaesthetics,  particularly  the  hydro- 
chloride of  the  7-diethylaminopropyI  ester  of 
jj-toluic  acid.  The  free  base  is  a  colourless  oil, 
ver\"  sMghtly  soluble  in  wat<>r,  readily  soluble  in 
alcohol,  ether,  or  lienzene.  alkaUne  to  htmus,  and 
hydrolysed  by  hydi"ochloric  acid  or  caustic  soda 
solution  fonning  jj-toluic  acid  and  7-diethylamino- 
propyl alcohol.  ITie  hydrocliloride  crystallises 
fi'om  a  niixture  of  acetone  and  ether  in  white 
crystals. — F.  Sp. 

Xitrile     derivalives     (oxamide) ;     Electrolytic     and 

saponifying  process  for  producing .     J.    E. 

Bucher,  Coventry,  R.I.,  Assignor  to  Nitrogen 
Products  Co.,  Providence,  R.I.  U.S.  Pat. 
l,194,354,Aug.l5,1910.Dateof  appl.,Feb.23,1915. 

Gaseous  cyanogen  is  led  under  pressure  into  a 
bath  of  concentrated  halogen  acid,  or  other 
catalytic  agent,  which  is  stirred  continuously  and 
heated  to  the  temperatui'e  most  favourable  to  the 
formation  of  oxamide. — F.  Sp. 


Dinitroalkylaniinobcnzenearsinic  acids  ;  Preparation 

of .     C.   F.   Boehringer  und   Sohne,   Mann- 

heim-Waldliof.     Ger.    Pat.    292,540,    Apr.    28, 
1915.     Addition  to  Ger.  Pat.  285,604. 

MONONITBOALKYLAMIXOBEXZEXEABSINIC    acids     Or 

their  2 -halogen  derivatives,  prepared  as  described 
in  the  chief  "^patent  (see  Eng.  Pat.  29,546  of  1913  : 
this  J..  1914,  806),  are  nitraled  \\ith  the  calculated 
ciuantity  of  nitric  acid  in  presence  of  concentrated 
sulpluuic  acid. — A.  S. 

Lecithin    derivative    containing    iodine    and    iron; 

Preparation    of   a .       H.    Kruft,    Cologne. 

Ger.  Pat.  292,961,  Sept.  4,  1913. 
A  cojiPOUXD  of  therapeutic  value,  containing 
organically  comliined  phosphorus,  iron,  iodine, 
and  nitrogen,  and  resembling  lecithin  in  character, 
is  obtained  bv  treating  a  saturated  alcohoUc 
solution  of  lecithin  with  alcoholic  solutions  of 
ferric  chloride  and  iodine  at  60'  C. — A.  S. 
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Barbituric  acid  dcrii-alires  ;    Preparation   of . 

FarlenfalT.  vonii.  V\  Baver  und  Co.    Ger.  Pat. 
i'Jo.lCo,  Feb.  l:i.  U'lo. 

TTnsymmetrical  disiibstituteii  ma  Ionic  acids  of 
tlie  poueral  funnula,  K.K -0(00011)..  where  K,  is 
an  alkyl  cr  aryl  ci-oup,  and  I?,  is  an  alicydic 
ifidicalor  a  secondary  alkyl  j:i-o\ip  of  the  isopi-opyl 
type,  are  converted  into  Ijarliitiiric  acitl  derivatives 
liV  the  usual  methods,  or  the  second  suhstituent 
may  be  intivdiiced  into  a  mono-subs' it  ute<l  bar))it- 
m-ic  acid  pjvparcd  from  the  con  espoiidins;  malonic 
acid  derivative  or  fi^om  barbituric  acid,  or  into 
one  of  the  intermediate  products  obtained  in  the 
preparation  of  the  barl)ituric  acid  derivatives. 
Rirbitiuic  acid  derivatives  in  which  the  carbon 
atom  in  the  5-position  is  attached  to  an  alkyl  or 
aryl  group  and  to  an  alicydic  radical  or  an  iso- 
i>ropyl  or  similar  secondary  alkyl  iii-oup  are  less 
toxic"  and  have  a  more  powerful  hypnotic  action 
than  other  symmetrical  and  unsymmetrical  di- 
substituted   barbituric   acids. — A.  S. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Physical  tneasurenient  of  X-rays. 
XXIII. 


Bronson.     See 


Patent. 

Colour  photography  and  cinemalograplty.  F.  W. 
Donisthorpe,  Barnes.  U.S.  Pat.  1,193,879, 
Aug.  S,  1916.    Date  of  appl.,  Mar.  20,  1914. 

See  Eng.  Pat.  73CS  of  1913  ;    this  J.,  1914,  503. 


XXIL— EXPLOSIVES ;    MATCHES. 

Patents. 

Priming  or  detonaiimi  composilion.  !M.  K.  Swope, 
Xew  York.  U..S.  Pat.  1.194,093,  Aug.  S,  1916. 
Date  of  appl.,  Feb.  28,  1910. 

The  composition  consists  of  compressed  nitro- 
cellulose or  other  nitrocarbohydrate,  a  thiocyanate, 
and  a  chlorate  or  other  oxygen  conveyor. — C.  A.  M. 

Explosive  and  method  of  manufacturing  same.  .  G. 
.Spica,  Venice,  Italv.  U.S.  Pat.  1,194,.561,  Aug. 
15,   1916.    Date  of  appL,  June  4,  1914, 

See  Ft.  Pat.  473,204  of  1914  ;    this  J.,  1915,  576. 

Pyroiechnical    composilion  ;     Process  of  malcing  a 

.     il.  Magnard,  N<;w  York.     Ke-issue  No. 

14,177,  Aug.  1.  19]  (i  (Date  of  appl.,  Mav  3,  1916), 
of  U.S.  I'at.  7.59,387,  May  10,  1904.  " 

See  this  J.,  1904,  623. 


XXm.— ANALYSIS. 

Indicators   for    the    colorimetric    determination    of 
hydrogen  ion  concentration  ;  Note  on  the  sulphone- 

phlhfdeins  as .   II.  A.  Lubs  and  W.  .M.  Clark. 

J.   Wash.  Acad.  Sci.,   1910,   6,  481— 4f33.     (See 
this  J.,  1915,  1220.) 

.Some  slight  modifications  have  been  made  in  the 
methods  of  preparation  of  certain  of  the  indicators 
previously  dc-scribed  {loc.  cit.).  Dibromo-o-cresol- 
sulphonephthalein,  prepared  by  bro.niination  of 
o-cresolsulphonephthalein  in  glacial  acetic  acid, 
promwes  to  be  useful.  It  changes  from  yellow  to 
brilliant  pui-ple  over  a  range  of  p,i  =  r,'2 — 6-8; 
and  a  004';,,  aqueous  solution  of  its  monosodium 
salt  Ls  recommended  for  use.  Th>^llol.sulphone- 
phthalein  (toe.  cit.)  changes  from  red  to  yellow 
between  Pn  =  1'2  and  2-8.  and  from  yellow  to  blue  < 
between  p^  =  80  and  9-6. — J.  U.  L.  I 


Hydrogen  ion  concentration  of  bacteriological  culture 

media;     Colorimetric   dclcrminalion   of  the -. 

\\".  yi.  Clark  and  H.  A.  Lubs.     J.  AVa.>;h.  Acad. 
Sci.,  1910,  6,  483—489.   (See  preceding  abstract.) 

Fou  the  rapid  deternunation  of  liydrogen  ion 
<  oncentration  in  vegetable  or  animal  extracts,  etc., 
the  authors  reconuiiend  the  series  of  inilicatois 
given  in  the  table,  covering  a  range  of  /<u  ■=  1  to 
10  {i.e..  fi-om  -V/IO  acidity  to  faint  alkaliiiity). 
The  values  of  K  in  the  table  arc  the  apparent 
di.-^sociation  (on.^itjuits  determined  by  iSahii's 
method  (.see  this  .1.,  1907,  042).  In  api>lying  these 
indicatoi-s  to  the  detornun.ation  of  hydrogen  ion 
concentration  in  various  vegetable  and  animal 
extracts,  son\e  deeply  coloured,  the  authore 
obtained  results  rarely  dittering  from  the  correct 
ones  (fi  und  electrometrically )  by  more  thiin 
;)H=0  3,  and  usually  the  agreement  was  much 
closer  than  this.  With  coloured  li(iuiils  thecom- 
pen.sation  method  of  Walpole  (Biochem.  J.,  1010, 
5,  207)  is  very  useful,  ami  in  some  cases  dark 
liquids  m'.iy  bo  diluted  five-fold  or  more  without 
any  serious  change  in  the  value  of  pg.  The  con- 
fusing effect  of  turbidity  is  often  more  serious 
than  that  of  colour.  This  is  p.articularly  the  case 
when  bromophenol  blue  and  bi'omocresol  pui-plearo 
used.  Both  exhibit  dichromatism,  their  .solutions 
being  red  in  thick  layers  but  blue  in  thin  layers 
(at  the  proper  ph)-  It  is  therefore  impossible  with 
such  indicators  to  est.!iblish  a  good  cou\parison 
between  a  turbid  liquid,  which  cannot  be   viewetl 


K 

Useful 

Chemical  name  of 

Short  name. 

as 

range. 

indicator. 

Pii. 

Ji«. 

Thyniolsuliilionephthalein 

(acid  range) 

Thymol  blue 

1-7 

1-2-2-8 

TetnibrnninplifUnlsul- 

ph<'iiephthal<-in    

Bromophenol  blue 

4-1 

2-8-*« 

o-Carbiixvltt'n/.cne-azo-di- 

metiivlaiiiline 

Methyl  red 

5-4 

4-4-«0 

o-Carbnxybcnzene-ajo-dl- 

propvlaniline    

Tropyl  red 

.l-l 

4-&-6-1 

Dibromo-o-cresolsulphone- 

plitlialein    

Bromocresol  purple 

6-S 

5-a-6-8 

Dibrciniotliymolsulphone- 

plithalein    . .          

Bromothymol  blue 
Phenol  red 

7'0 
7-9 

60— 7-6 
6-8— 8-4 

Plienolsulphonephtlialein  . 

o-CrcsnlsuIphoncphtllalein 

Crcsol  red 

8-3 

7-2-«'8 

Tlivni'-isulphiHipphthalein 

(alk;iliii'-  riniffe)   

Thymol  blue 

8-9     8-0— 9-e 

o-Cresolplithali'iu 

Cresolphthalein 

9-4  1  8-2— 9-8 

in  any  great  depth,  and  a  clear  standard  liquid  of 
the  same  p^.  The  authoi's  obtained  fairly  gooil 
measurements  with  bromophenol  blue,  and  ex- 
cellent ones  with  bromocresol  puti)le,  by  illumin- 
ating with  a  bank  of  ordinary  electric  lights 
screened  by  translucent  paper  coated  with  an  1 
.oc-id  solution  of  phenolsulphonephthaleia  to 
absorb  the  shorter  wave.'^.  The  reactions  of  most 
urines  fall  within  tlie  working  range  of  bromocresol 
blue.  Thymol  blue,  in  its  acid  range  (see  preceding 
abstract),  shoidd  be  useful  with  vinegars  and 
cultures  of  yeasts  and  mouhls.  The  most  trust- 
worthy indicators  of  the  scries  are  phenol  red  an<l 
iresol  red.  Over  the  range  of  pu  which  thymol 
blue  has  in  common  with  phenolphthalein  and 
cresolphthalein,  the  authoi's  found  the  (wo-colonr 
indicator  more  useful  than  either  of  the  phthaleins  ; 
and  generally  they  prefer  two-colour  indicators 
to  one-colour  indicatore  for  the  determination  01 1 
hydrogen  ion  concentration. — -J.  H.  L. 

Alkaline    earths;    Investigation   of  the    "  chromalc 

method  "  for  separating  the .     H.  B.  Vickerv. 

Proc.  Nova  Scotian  Inst.  Sci.,  1911—1915,  14, 
30—40.  ! 

TllK  following  procedure  is  recommended  ***}''' 
result     of     quantitative     Investigation  :—{l)  Ihe 
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filtrate  from  the  precipitation  of  the  iron  .ind  zinc 
croups  is  boiled  to  remove  hvih'ogen  sulphide, 
vaporated  to  (iO  c.c,  10  e.c.  of  anunonia  (sp.grr. 
!•  yO).  20  I'.e.  of  animonimn  chloride  (10",,),  and 
:jU  c.c.  of  anunoniuiu  carlionale  {-5°„)  solutions 
we  Pilded  at  70°  C  and  the  mixture  .allowed  to 
stand  for  several  minutes.  The  precipitation  of 
strontium  and  calcium  is  complete  m  10  )iiins.  and 
that,  of  barium  very  nearly  so.  It  the  tem- 
perature be  nnu'h  above  70^  C.  the  precipitated 
i-arbonates  are  partly  reconverted  into  c^ldorides 
hy  reaction  with  anuuonium  chloride  :  while  below 
70°  C.  calcium  and  barimn  are  precipitated  in 
more  or  less  gelatinous  foi-m.  (2)  The  ndxed 
carbonates  are  dissolved  in  5  c.c.  of  acetic  acid 
(50 "o)'  fhe  solution  diluted  to  SO  c.c.  heated  to 
boiling.  5  c.c.  of  pot.issiuni  chromate  solution  (5°o) 
slowly  added,  ^\ith  constant  stirring,  and  the 
mixture  boiled  and  filtered.  500  mgrms.  of 
calcium  and  strontium  fail  to  precipitate  under 
these  conditions,  whereas  i  mgnixs.  of  barium 
gives  a  distinct  precipitate  ;  the  presence  of 
barium  in  the  latter  is  continued  by  the  flame  test. 
(3)  The  yellow  filtrate  is  evaporated  to  SO  c.c, 
I  ai  least  SO  c.c.  of  ammonium  chloride  (SO  c.c.  for 
every  200  mgrms.  of  calciiun  present)  and  10 — 15 
c.c.  of  ammonium  sulphate  (10 °o)  solutions  are 
addeil,  the  liquid  boiled  and  allowed  to  stand  for 
a  few  moments.  The  presence  of  strontium  is 
indicated  by  .a  finely-granular,  white  precipit.tte 
and  confirmed  by  boUing  the  latter  with  ammonium 
carbonate,  neutralising  the  mixture  «ith  acetic 
acid,  concentrating  the  solution  to  10 — 20  c.c,  and 
boiling  with  a  saturated  solution  of  calcium 
s\ilphate,  when  strontitim  sulphate  is  reprecipitated. 
If  present  to  the  extent  of  100  nigrms.,  calcimn  is 
precipitated  liy  anunonium  svilphate  as  featheiy, 
crj'stalJine  calcimn  sulphate  unless  a  large  excess 
of  ammonium  chloride  Is  present ;  but  the  pre- 
cipitation of  strontitim  sulphate  is  inhibited  to 
only  a  very  slight  extent  by  ammonium  chloride. 
Under  thfc  above  conditions  15  mgrms.  of  strontium 
may  be  readily  detected  in  the  presence  of  larse 
amounts  of  calcimn.  (t)  The  hot  filtrate  from  the 
ammoniunr  sulphate  treatment  is  made  strongly 
alkaUne  with  ammonia,  20  c.c  of  hot  amnionitim 
oxalate  solution  (S^o)  is  added,  and  the  liqtiid 
-tirred  to  precipitate  calcium.  By  the  above 
procedure  1  mgrm.  of  calcium  may  be  re.idily 
detected  in  the  presence  of  400  mgrms.  of  barium 
wid  strontium.— W.  E.  F.  P. 

X-rays;    Phi/su-al    measurement    of .     H.     L. 

Bronson.     Proc  Nova  Scotian  Inst.  .Sci.,  1911 — 
1915.  14,  17—29. 

rHE  action  of  Roentgen  rays  on  a  photographic 
ilate  and  on  a  Sabouraud  pastille  was  found  to  lie 
iroportional  to  the  ionisation  produced  in  the 
iir  immediately  stirrounding  theiu  ;    and  on  this 

F    Al  Foil.         R,,LeadShegt 


Wood  Frame     -^  Testing  Vessel 

18  cm 


E     Al   F». 


1 


Dynamo  or  BaUery 


Lead  Cable 


nnciple    a    simple    apparatus    was    devis;d    for 

i^Kisuring  the  intensity  and  hardness  of  the  rays. 

he  apparatus  (see  fig.)  consisted  of  a  leaden  case, 

connected  «ith  one  terminal  of  a  dynamo,  M, 


and  having  at  Ihs  top  a  large  opening  closed  by  a 
sheet  of  aluminium  foil,  V.  above  which  the  X-ray 
tid)e  was  mounted  at  any  desired  distance.  Below 
F  was  a  second  slieet  of  aluminium  foil,  K,  insu- 
lated fi-om  the  case  and  connected  with  the  other 
terminal  of  the  dynamo,  the  latter  being  any 
fairly  steady  soincc  of  potential  high  enough  to 
prodiice  practical  saturation  (at  least  100  volts). 
The  foil,  F,  was  used  to  protect  E  from  possiVjle 
electrostatic  action,  and  both  were  too  thin  to 
produce  appreciable  absorption  of  the  X-rays. 
XVithin  the  leaden  case  was  an  aluminium  plate.  C, 
insulated  by  sealing  wax,  I),  and  connected  with  a 
galvanometer,  G  (for  measuring  the  cuiTent  due 
to  the  X-ray  ionisation  between  E  and  0)  by  a 
small,  lead-covered  cable,  the  lead  cover  of  which 
was  connected  through  the  high  resistance,  R, 
(a  pencil  Une  on  ground  glass)  with  one  terminal 
of  the  galvanometer  and  the  lead  case,  B,  of  the 
testing  vessel.  A  milliammeter  was  used  for 
measuring  the  current  through  the  tube,  but  the 
spark  gap  was  the  only  means  available  for 
measuring  the  potential  ;  the  current  varied 
between  5  and  0-3  milliampSres  and  the  spark  gap 
between  8  and  IS  cm.  Satisfactory  results  in 
deternxining  the  intensity  and  hardness  of  the 
rays  and  the  times  of  exposure  necessary  for 
producing  radiographs  of  suitable  density  were 
ol)tained  by  means  of  this  apparatus. — W.  E.  F.  P. 

Graphic    studies    of    uUimate    analyses    of    coals. 
Ralston.     See  1 1  A. 

Determination  of  formic  acid  in  pure  solutions  and 
in  urine,  together  icith  a  new  method  for  the 
titration  of  calomel.     Biesser.     See  VII. 

Determination  of  nitrous  oxide,  air,  and  water 
vapour  in  mixtures  of  these  constituents.  Burrell 
and  Jones.     See  VII. 

Practical  methods  for  testing  refractory  firebricks. 
Nesbitt  and  Bell.     See  VIII. 

Chemical  examination  of  plaster.    Cavazzi.    See  IX. 

Determination  of  capper  in  low-grade  ores  and  slags. 
Hawley.     See  X. 

Eleclrometric  dctennination  of  vanadium.  Deter- 
mination of  chromium  and  vanadium  in  steel  by 
electromctric titration.    KeUey and Conant.  See's.. 

Determination  of  tungsten  and  its  separation  from 
tin.     Dittler  and  Von  Graffem-ied.     See  X. 

Determination  of  the  meltbtg  point  of  fats.     Jlon- 
haupt.     See  XII. 

Analysis  of  soap  poicdcrs.     Rosenberg  and  Lenher. 
See  XII. 

Colorimelric  method  for  the  detection  of  manganese 
in  pigments,  varnishes,  etc.     Sacher.     See  XIII. 

Rapid  method  of  estimating  calcium  oxide  in  peat 
soils.     Gortner.     See    XVI. 

Detertnination  of  dicyanodiamidc  in  nitrolim  {crude 
calcium  cyanamide)  by  Caro's  method.  Hager 
and  Kern.     See  XVI. 

Determination  of  total  hardness  of  water  by  means 
of  potassium  pahnitate.     Tilgner.     See  XIXb. 

Detection  of  free  chlorine   in  town  water  supplies. 
Le  Roy.     Sec  XIXb. 

Digitalis  standardisation.     Physiological  evaluation 

of    fat-free    digitalis    and    commercial    digiiahn. 

Roth.     See  XX. 
Analysis  of  mixtures  of  caffeine,  acetanilide,  anti- 

pyrine.  phenacetin,  salol,  quinine,  etc.     Emery. 

See  XX. 
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Patents. 

Fhiids  ;  Apparatus  for  uscerlainhuj  the  properties 

of .     H.    Carmiohaol.    Maiden.    Mass..    and 

\S'.   >r.   Givsvenor.   Kidgewood.   N.J..   .Vssisinors 

to  Perkius  Glue  Co.     T.S.  Fat.  1. 11)2.801,  Aug.  1, 

191(5.     Date  of  appl..  July  11.  ItU  J. 

TllE  apparatus  consists  of  a  ivtatable,  cylindrical 

vessel  conlaiuin^  the  fluid,  in  wlii<h  a  c\llndrical 

I'ody  is  suspondeil  by  a  wire  attached  to  a  support 

above.     The  upper  face  of  the   cylindrical   Dody 

hag  a  deep  recess,  to  the  bottom  of  which  the  wire 

and  an  enclosiiig  tuVic  are  attached  ;    and  means 

are    pi\>vided    on    the    exterior    of    the    tube    for 

measuring  the  effect  prttduced  on  the  suspended 

bodv  bv  the  rotation  of  the  fluid  in  the  container. 

"      ■  — W.  E.  F.  P. 

Pyrometer.  G.  F.  Machlet,  Elizabeth,  N..T.  V.S. 
Pat.  1.193,911,  Aucr.  S.  1916.  Date  of  appl., 
Aug.  26,  1910  ;  renewed  Feb.  17,  1916. 
The  apparatus  consists  of  a  thcnno-element  partly 
endo.sed  by  a  heat-conducting  shoath.  the  latter 
having  a  terminal  nipple  adapted  to  willistand 
high  temperatures  and  being  in  contact  with  the 
thermo-elenient  ;  a  receptacle  containing  a  heat- 
absorbing  liquid  whicli  is  directly  in  contact  with 
and  heated  by  the  sheath  ;  and  means  for  con- 
stantly maintaining  the  liquid  at  its  boiUng  point 
while  suljjected  to  the  heating  action  of  the  sheath, 
so  that  a  standard  or  normal  temperature  (much 
lower  than  that  to  which  the  nipple  is  actually 
exposed)  is  established  for  the  thermo-element,  and 
the  sheath  protected  from  injury  by  heat. 

— W.  E.  F.  P. 

Method  and  means  for  testing  paper  pulp.     U.S. 
Pat.  1,193,613.     See  V. 


Trade  Report. 

Prohibited  exports.    OiJcr  in  Council,  Sept.  S,  I'JIO. 

The  following  headings  have  been  deleted  from  the 
list  of  prohibited  exports  (see  this  J.,  1910,  620)  : 
(2)  Waxes,  mineral  and  vegetable  (except  car- 
nauba),  and  composite  waxes ;  (3)  bleacliing 
powder ;  brewere'  diied  yeast ;  egg,  yolk  and 
liquid,  and  albumen ;  strontium  sulphate.  The 
following  headings  have  been  added  : — (1)  Bleach- 
ing powder  ;  iron  wire  ;  iron  wire  rods  ;  leather, 
sole  ;  (2)  sti-ontium  sulphate  ;  waxes,  animal, 
ininei-al,  and  vegetable  (except  carnaul)a),  and 
cr-mposite  waxes ;  (3)  albumen ;  gramophone 
record  conipotitions  ;  leather,  not  othei'wise  pro- 
hibited ;    egg,  yolk  and  hqiiid  ;    yeast. 

Export  licences. 

The  Foreign  OfiQce  announce  that  no  further 
exp<ji-t  licences  or  other  facilities  will  be  given 
for  the  importation  of  the'  commodities  shown 
below  into  the  country  named  until  further 
notice. 

Denmark. — Borate  of  lime,   borax,   and   boron 
compounds  ;    sulphur. 

Xorway. — Borax  and  boron  compounds  ;  nickel; 
pitch. 

Sweden. — Antimony ;    casein  ;    rosin  ;     turpen- 
tine. 

Netherlands. — Nickel  ;    pitch  ;    sulphur  ;    tar. 

Exportaliorl  of  certain  articles  from  France. 
A    Decrek    of   the    French    .Minister   of    Finance, 
dated    Aug.    23rd,    provides    that    the    following 
articles    may    be    exported    or    re-exported    from 
France  without  special  authorisation,   when  con- 


signod  to  the  T'nited  Kintrdom.  the  BritL<!h 
Dominions,  CoU>nies  aiul  Pi-otectoratcs  : — 
Acetones  ;  animal  wax.  iMugli  or  worked  ;  cofTee 
extracts;  menthol  (I'ssenie  of  ])ej>|><>rmiiit) ; 
monazito  (oiv  of  ceri\ini.  lantliauuiu.  thorium); 
talc,  stejitite  (tailors'  chalk.  Brian<;on  chalk,  eto.\ 


Books  Received. 

AoRicrLTrnE  ix  1ndi.\.  By  J.  ;\t.\CKENX.\. 
Superintendent  of  Governiuent  Printing,  Cal- 
cutta.    100  pages.     Price   i  annas. 

Tm-;  author  gives  a  succinct  account  of  the  efforts 
which  have  bet^n  ma<le  to  improve  Indian  Agricul- 
ture, and  indicates  the  main  lines  on  which  the 
Agricultural  Departments  have  been  working 
since  their  reconstruction  in  1905. 

Tk.\nsactioxs  op  the  American  Institute  op 
Metai.s.  Vol.  IX.  Published  by  the  Institute, 
Bulfalo,  N.Y.,  U.S.A. 

Tins  volume  cont<iins  a  report  of  the  proceedings 
of  the  ninth  Annual  Meeting,  held  at  Atlantic  City 
from  Sept.  28th  to  Oct.  1st,  1U15.  The  majority 
of  the  papers  have  been  abstracted  in  this  Journal 
(191S,  1112;  1914,  966;  1915,  857,  1015,  1057, 
1058,  1097,  1098). 

Mineral  Resources  of  tiie  United  St.\tes,  1914. 
U.S.  Geological  Siu'vey,  Washington.  Part  I., 
Metals,  995  pages.  Part  II.,  Non-metals,  1125 
pages. 

Industrial  CJases.     By  G.  M.\rtin  and  others. 
Crosby,   Lockwood    &   Son,   7,   .Stationers'  Haln 
Court",  London,  E.C.     147  pages.     Price  7a.  (5d 
Tms  is  the  seventh  vohmie  of  the  series  of  manuals 
of  technological  chemistry,  edited  by  Dr.  Martin 
The    chapter    headings   and    contributors   arc   a: 
follows  : — I.  The  liquefaction  of  gases,   including 
the  manufacture  of  oxygen,  nitrogen,  and  hydrogei 
from  liquefied  gases  (J.  M.  Dickson).  II.   ludustria 
oxvgen     (G.     Martin).        III.   Industrial    nitnigei 
(G.'    Martin).       IV.  Ilvdrogen    (H.    S.    Kedgrove) 
V.   Producer-gas     (H.     S.     Redgrove).        VI.  TIk 
carbon  dioxide  industry  (H.  S.   Redgrove).     VIl 
Manufacture  of  nitiijus  oxide  (G.  Martin).     Villi 
The    ammonia    and    ammonium    salts    industr;! 
(G.    Martin).      IX.  The   manufacture   of   sulphii 
dioxide  and  sulphites  (G.  Martin).     X.  Acetylen. 
(F.    B.    Gatehouse).      XI.      The  illuminating  g« 
industry     (E.     A.     Dancaster).        XII.  Industria 
ozone  (E.  Jobling). 

Occurrence  of  Explosive  Gases  in  Coal  Mines! 

By    X.    H.    D.VRTON.      U.S.    Bmeau   of   Mines; 

Bidletin     72.         Govenmient     Printing     Oflicct 

^^'ashington.     248  pages.     Price  35  cents.* 

This  report  gives  the  results  of  an  investigation 

started  in  1907.  of  the  origin  of  inflanunable  gase 

in    coal    and    tlie    conditions    under    which    the; 

occur.      The  fields  examined  were  in  the  norther' 

anthracite  basin  of  Peunsylvaniaaudin  thewmther] 

part  of  the  bituminous  coal  field  of  Illinois.         | 

Economic  Methods  of  Utiusino  Wester 
Lignites.  By  E.  J.  Babcock.  U.S.  Bureau  cj 
Mines.  Hulletin  89.  Government  I'rintnig  Offlci 
Washington.    73  pages.    Price  15  cents.* 


*  A  certain  numlier  of  thete  publications  can  1»  obtained  tn 
iin  apiilicmioa  to  the  respectut  tinverimieiit  Departments, 

III  tlic  cane  "f  the  U  S.  Govenimeiit  puWicotiiMw.  whtn  thl»»u; 
Illy  18  exbauKteil,  copies  can  lie  obtniiieil  ni  the  price*  "•»»'"■' 
fnim  the  SupciiHc-adent  of  Dorumcnts,  Washington,  U.C.,  V.o.' 
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Official  Notice. 


MEFEXrR  OF  THE  KKALJt  RKGrLATIOXS. 
An  Onk-r-in-Coiinc-il,  datod  7th  September, 
ather  aiuoiids  tlie  "  Defeiue  of  the  Reahn  (Con- 
lidation)     Ketudat  Soils.     1914."      Tl>c     following 

imendments  iu  the  Re^iIatioiLS  are  ordered  : — 
ISEcnon   1.)     Rkqutremf.xt  op  dtsci.osuhe  of 

PARlTCt'LARS      OF     INVEXTIOXS,      PROCESSES      OF 
MAXUFACTrRE,  ETC.,  RELATIXG  TO  WAR  MATERIAL. 

After   regulation    Sc    the    following    regulation 
liall  be  inserted  : — 

"  See.  It  shall  be  lawful  for  the  A<uim'altv  or 
mny  Conned  or  Minister  of  Munitions,  ^vith  a 
iiw  to  the  more  efficient  or  increased  production 
1  war  material,  to  recjuire  anv  person  to  com- 
uinicate  to  a  person  nominated  for  that  purpose 
the  Aduuralty,  .\i-my  f'oimcil,  or  ilinister  of 

iinitions  all  such  particulars  as  may  be  in  his 
ossession  of  any  invention,  or  process  or  method 
f  manufacture,  or  of  any  article  manufactured  or 
poposed  to  be  manufactured,  and  to  furnish 
rawiugs,  models,  or  plans  thereof,  and  to  explain 
nd  demonstrate  the  same  to  such  person,  in  all 
rany  of  its  uses  and  workincrs  ;  and  if  anv  person 
uls  or  neglects  to  comply  with  anv  such"require- 
lent  he  shall  be  guilty  of  an  offence  against  these 
Sulations  ;  and  if  the  requirement  is  addressed 
>  a  company,  eyery  director,  maaaser.  or  officer 
the  company  \\ho  fails  or  neglects  to  comply 
itli  such  requirement  shall  also  be  guilty  of  ah 
lence  against  these  regulations. 

"  If  any  person,  except  as  authorised  bv  the 
amiralty  or  Army  Council  or  Minister  of  Muni- 
ans,  discloses  or  makes  use  of  anv  information 
)teined  in  consequence  of  any  reqxiirement  made 
ider  this  regulation  or  conmiunicated  to  him 
!  the  person  by  whom  it  was  so  obtained,  he  shall 

Sililty  of  an  offence  against  these  regulations. 

"  Ac  communication  of  an  invention  made  in 

nsequence  of  any  requirement  under  this 
u'li-ation,  or  the  use  thereof  by  anv  person 
i.thonsed  under  this  resrulation  to  use"  it,  shall 
ejudice  any  right  of  tlie  inventor  or  owner 
i^reof   subsequently   to   apply   for   or   obtain   a 

tent  for  the  invention." 


w'wff  heW  at  Edinburgh,  on   Wednesday,   Mau 
nth,  1916.  ^ 
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PROF.  JAStES  WALKER   IX  THE  CHAIE. 

3ME  ASPECTS   OF   THE   SYNTHESIS   OF 
CAOUTCHOUC. 

BY    B.    D.    W.    LUFF,    F.I.C. 

Oie  synthesis  of  caoutchouc  was  recorded  long 
I're  any  very   definite   ideas   were   formulated 

to  Its  constitution.  Pure  caoutchouc  is  a 
JTocarbon  having  the  empirical  formula  C.H, ; 

moleoular  weight,  however,  cannot  be  alcer- 
nea  by  means  at  present  available.  o\ving  to  the 
mi«  1  ■'•''  a  colloid.  Jloreover.  the  number  of 
>Pie   derivatives    which    may    be    obtained    is 


extremely  limited  and  these,  being  chiefly  amor- 
phous and  almost  impossilde  to  obtain  in  a  pure 
condition,  atlord  very  little  uisight  into  the  nature 
of     the    parent    substance.     The     most     readilv 
prepared  ls  the  bromide,  C^HjBr,,  a  white  amor- 
phous solid  formed   by  treating  caoutcliouc  with 
bromine  in  ddoroform  solution  ;     it  is,  however, 
almost   impossible    to    obtain   a   specimen    which 
approximates  sufficiently  closely  to  the  empirical 
formula,  to  be  considered  as  pure.     Perhaps  the 
most  interesting  derivative  is  the  diozonide.  which 
can  be  prepared  by  passing  ozone  into  a  chloroform 
solution  of  caoutchouc ;   on  evaporation  a  vitreous 
solid    is     obtained,     melting    at    .50°  C.     Harries 
(Ber.,  190.).  38,  p.  1195)  found  that  this    liad  a 
molecular   weight   corresponding    to   the    formula 
CioHiijOs.    On  hydrolysis  tliLs  yields  equimolecular 
proportions    of   lavulinic   aldehyde  and  la^vulinio 
aldehyde  peroxide,  the  latter  subsequently  breaking 
up    into    lajvulinic   acid   and   hydrogen   peroxide. 
Hydrochloric    acid    and    oxides"  of  nitrogen    also 
combine    with    caoutchouc    forming    compounds 
which  are  more  or  less  ill-defined  and  need  not  be 
discussed  here. 

Jlore  interesting  results,  however,  are  obtained 
on  submitting  caoutchouc  to  desti-uctive  distilla- 
tion. As  far  back  as  1833  a  patent  was  granted 
to  Barnard  for  the  invention  of  "  a  solvent  not 
hitherto  used  in  the  arts  "  which  was  obtained  bv 
distilling  rubber  from  an  iron  retort  :  this  oil  could 
be  used  to  dissolve  caoutchouc  itself,  resins,  fatty 
bodies,  etc.,  and,  moreover,  could  be  used  as  ah 
ilhiminant.  The  work  was  subsequently  taken 
up  on  more  scientific  lines  bv  various  investigators, 
including  Dalton.  Liebig,  Himly,  A.  Bouchardat, 
and  Gregor\%  their  results  being  embodied  in 
various  publications  issued  between  1835  and 
ISiO,  but  in  aU  eases  their  efforts  were  more  or 
less  disjointed. 

The  most  systematic  attempt  to  isolate  and 
examine  the  various  products  present  in  the 
I  rude  distillate  was  made  by  Greville  Williams 
m  1860.  He  obtained  (1 )  a  Uquid  boiling  at  37°  C. 
to  which  he  gave  the  name  "Isoprene" — the 
inolecular  formula  of  this  body  was  found  to  be 
C^Hj;  (2)  a  large  proportion"  of  a  hydrocarbon 
boiling  at  170° — 173°  C,  which  was  identical 
with  a  body  previously  obtained  by  Himly.  and 
called  caoutchine — the  molecular  formula  of  this 
was  CioH,5,  and  it  may  be  noted  that  it  has  since 
been  proved  to  be  dipentene ;  (3)  a  fraction 
boiling  above  300°  to  which  he  gave  the  name 
"Heveene." 

Some  years  later,  in  1879,  Gustave  Bouchardat, 
son  of  A.  Bouchardat,  undertook  a  detailed 
investigation  of  isoprene,  in  the  course  of  which 
he  examined  the  action  of  hydrochloric  acid  ;  he 
noted  that  an  addition  product  was  formed  but 
under  certain  conditions  the  action  of  the  acid 
resulted  in  the  formation  of  a  solid  mass,  not  con- 
taining chlorine,  but  having  in  fact  the  same  per- 
centage composition  as  the  isoprene  itself.  In 
dcscrioing  this  Iiody  he  says  "  it  possesses  the 
elasticity  and  other  properties  of  rubber  itself. 
It  is  insoluble  in  alcohol  swells  up  in  ether  and 
also  in  carbon  bisulphide  iu  which  it  dissolves  after 
the  fashion  of  natural  rubber."  Jloreover,  he 
noted  that  on  di-stOlation  it  yielded  the  same  hydro- 
carlions  as  in  the  case  of  the  natural  product. 

This,  then,  was  an  important  step  in  the  synthe- 
sis of  oaoutchouc  ;  in  fact,  in  order  to  make  this 
complete,  aU  that  was  necessary  was  to  prepare 
isoprene,  a  comparatively  simple  hydrocarbon,  fnim 
elementary  materials ;  at  that  time  the  only  .souroe 
of  isoprene  was  rubber  itself. 
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AUli.>iii.'h  Bi'iuhauiat  iv^aidoJ  the  pi-odmt  he 
hail  olitaiueil  as  iilontiial  witli  natural  rubbpr,  yet 
the  fact  that  it  was  clastu-  aiul  lifliaved  in  a  similar 
ina liner  tnwnnls  solvents  did  not  sutlioe  to  establislj 
ilftinitely  tlu'  relationship  existing  between  them. 
Bouchardafs  resxilts  received  couflrmation  in 
1882  at  the  hands  of  TOden  (Chem.  Xcws,  1SS2.  46, 
120)  who  observed  the  poh-uieris!ition  of  isoprene 
when  treatetl  with  uitii>syl  chloride,  a  reagent  which 
he  liad  used  in  connection  with  work  on  terpenes. 
In  discussiup  isoprene  he  ivmaiked  that  one  of  the 
chief  cha  met  eristics  of  this  body  was  its  coiiveraion 
into  true  caoutcliouc  or  indiarubber  when  bi'ought 
into  contact  with  certain  chemical  reagents  ;  he 
pointed  out  that  this  was  of  gi-eat  practical 
interest  as,  if  isoprene  could  be  obtained  from 
some  other  and  nioi-e  accessible  source,  the 
synthetical  pmduction  of  rubber  could  be  accom- 
plished. Two  years  later  Tilden  succeeded  in 
obtaining  isoprene  by  passing  the  vapoura  of 
turpentine  through  a  hot  tube,  the  yield,  however, 
being  very  small  in  proportion  to  the  amount 
taken  ;  nevertheless  the  solution  of  the  problem 
at  any  rate  from  a  commeix-ial  point  of  view 
appeared  to  be  in  sight  as  the  initial  material  was 
fairly  abundant  and  the  cost  not  excessive. 

The  outeome  of  the  work  of  these  two  investiga- 
tors was  that  the  caoutchouc  molecule  was  shown 
to  be  formed  by  the  union  of  a  number  of  molecules 
of  isoprene,  i.e..  it  was  a  poh-n\er  of  this  body, 
and  moreover  this  union  or  polymerisation  could 
be  bniught  about  by  treating  the  Lsoprene  with 
suitable  reagents. 

To  them  must  be  given  the  major  sliare  of  the 
credit  for  laying  the  foundation  of  the  numerous 
processes  since  sugg.-sted  for  preparing  synthetic 
rubber.  The  importance  of  their  observations 
will  be  apjiarent  when  we  consider  that  this  method 
of  p<)l\^nerising  a  simple  hydrocarboi.  is  at  present 
the  only  one  liy  which  the  complex  rubber  m  ilecule 
may  be  said  to  liave  been  reproduced.  Their 
work  aftoi-ds  a  very  good  illusti-ation  of  tlie  \alue 
of  making  careful  note  of  changes  occurring  during 
a  leaction  ;  what  oi-ganic  chemist  has  not  at  some 
time  or  anotlier  succeeded  in  obtaining,  instead 
of  the  crystalline  soUd  he  liad  hoped  for.  an  un- 
inviting plastii^  mass  which  was  pi-omptly  disiarded 
as  of  no  consequence  ?  However,  Bouchardat 
and  I'ilden  liad  in  their  favour  the  knowledge  that 
the  isoprene  which  they  used  had  lieen  obt-ained 
fi'om  i-ubber  itself,  so  tliat  the  identity  of  their 
product  with  this  body  would  the  more  readily 
suggest   itself. 

SuUsequently  \\allach  (Annalen,  1887.  238, 
88)  observed  that  i.s<iprene  underwent  polymerisa- 
tion on  exix>sure  to  light  with  pi-oductioii  of  a 
rubber-like  mass.  Tilden  (C'hcm.  News.  lst)2,  65, 
2il."j)  also  drew  attention  to  this  phenomenon  and 
■-tt  the  .same  time  recorded  the  fact  that  the  material 
obtained  in  this  manner  could  be  %-ulcanised  with 
stdphur  in  the  usual  way,  this  pointing  to  a  close 
i-elationship  existing  between  the  synthetic  and 
the  natiii-al  material. 

.Some  idea  of  the  qviantitative  nature  of  the 
polvmerisation  mav  be  gathered  from  the  statement 
by  WelKr  (this  .Journal,  1894,  13,  11)  to  the  effect 
that  from  300  grms.  of  i.soprene,  after  a  period  of 
0  months,  211  grms.  of  caoiitchouc  was  obtained. 
The  synthi-sLs  of  isoprene  and  .as  a  <-oi-ollary 
that  of  caout<'houc  was  accomplished  bv  Kuler 
in  1897  (Ber.,  1897,  30,  19.80)  and  his  work  t-ogether 
with  that  of  Ipatiew  (J.  prakt.  f'hem.,  1897.  55,  4) 
estabU.shed  the  constitution  of  this  body,  showing 
it  to  be  ,'j-methvldivinyl,  ('H,:C(CH3).('H:(,'H.. 
'I'his  supported  the  view  entertained  by  Tilden 
some  time  prfrviously. 

The  auto-Txilymerisation  of   isoprene   was  con- 

finni-d  later  by  Picklefi  (Trans,  ('hem.  Sue,   1910, 

97,   l(<K.">);    in  this  case  the  change  was  not  com- 

•  7>b-te  aft<'r  upwai-ds  of  tlner-  yeais.      Tlie  pit»duct 

I>< >8.si-Ksed  a  certain  amount  of  ehisticity  but  was 


not  equal  to  I'ara  rubber,  resembling  rather  that 
obtained  fivm  immatuie  trees  ;  tb.e  cimiparison,  it 
may  be  noted,  was  liased  on  unvulcanised  samples, 
llckles,  furthermore,  prcjwred  derivatives  with 
tile  aid  of  biiiniiiie  and  oxides  of  nitii>geii,  in  each 
case  obtaining  bodies  apparently  identical  with 
those  residting  fnim  the  employnu'iit  of  natural 
rubber. 

The  nature  ot  the  polymerisation  of  the  simple 
isi'j>rene  molecule  to  the  caoutchouc  complex  was 
also  discussed  l)y  this  worker,  wliose  views  are 
as  nearly  as  possible  in  accordance  with  observed 
facts.  The  \mion  of  tlie  CjUg  groups  is  held  t<i  he 
a  chemical  one,  caoutcliouc  being  represent^^d  by  a 
chain  of  an  indefinite  number  of  these  units  con- 
nected at  the  ends  to  form  a  ring.  This  conception, 
which  is  perhaps  the  simplest  o[  the  many  put 
forwatxl,  ha.?  been  contested  by  Hariii'S  and  otlu^i's. 
but  in  the  meantime  may  be  accepted  as  it  does 
not  involve  the  assumj[)tion  of  molecular  aggre- 
gation of  an  unnecessaiily  vague  cliar.acter. 

With  the  synthesis  of  i.soprene  in  1897,  the 
pi-oblem  of  the  synthetic  production  of  caoutcliouc, 
at  least  from  an  academic  point  of  view,  could  be 
regarded  as  solved.  For  some  time,  howi^ver,  no 
serious  attempt  was  miade  to  put  it  on  a  satisfactory 
commercial  basis. 

One  of  the  fii'st  methods  which  attracted  atten- 
tion was  that  suggested  by  Heinemann  in  1907, 
which  consisted  in  passing  a  mixture  of  acetylene, 
ethylene,  and  methyl  cliloride  thixiugh  a  hot  tube 
when  isoprene  should  result. 

C,H,+t\n,-t-CH3Cl-CHo:('(Cn3).CH:CH,-|-HCl. 
This  reaction,  however  plausible  it  might  seem, 
did  not  appear  to  take  place  as  desired,  with  the 
result  that  the  method  was  abandoned ;  it  is 
interesting,  however,  as  being  the  liret  instance  in 
which  an  industrial  concern  had  endeavoured  U) 
make  the  synthesis  a  couunercial  succ&ss. 

Another  tjTie  of  process  which  at  this  time 
received  treatment  at  the  hands  of  a  number  of 
workers  was  that  in  which,  following  the  hnes 
indicated  by  TUden,  turpentine  was  submitted  to 
"  iracking  "  jn'oce.sses.  Tliis  line  of  work,  which  at 
fii-st  sight  seemed  faiily  piiimisiug,  was  ultiinat-ely 
abandoned  as  supplies  of  the  initial  material  were 
becoming  somewliat  limited  and  the  tendency 
was  tor  prices  to  rise  ;  in  any  case,  the  yield  of 
isoprene  «ivs  never  satisfactory.  • 

In  1909,  owing  no  doubt  to  the  rapid  rise  in| 
the  price  o{  rubber,  tlu;  luijlilem  was  attacked  in  a 
.systematic  manner  in  this  country  by  a  gi-oup  ot 
chemists  which  included  among  otii-i-s  I'erkin. 
Fernbach.  Weizmanu.  and  .Matthews  ;  in  (Germany. 
too,  the  Bayer  and  the  Badische  Companies  had 
taken  the  matter  up  and  from  this  time  onwai-d  aiij 
enormous  number  of  i>i""<'esses  have  been  outlined 
\\hicli,  at  any  rate,  may  be  said  to  be  alive  with, 
possibilities.  ] 

To  give  anything  like  a  detailed  account  of  these, 
would  be  outside  the  scojjc  of  this  jjaper,  but  it 
will  sufllce  to  give  types  ilhistrative  of  the  vari(Hi; 
ways  by  which  the  desired  end  may  be  attaineil^ 
It  iiiust  be  clearly  under-stood,  however,  that  tli< 
instances  quoted  are  merely  by  way  of  illustration 
and  in  no  way  to  be  considered  as  likely  (<i  lead  to 
better  results  than  could  be  obtained  in  the  case  ol 
most  other  methods.  | 

In  1884  Tilden  suggested  that  not  only  isoprene 
but  its  homologues  should  be  capable  of  poly 
meri.sation  in  a  similar  manner.  This  was  indee( 
found  to  l)e  the  case,  as  subsequent  investigator: 
showed  that  many  un.saturated  hydrocarbon- 
containing  conjugate<l  double  bonds  exhibitei 
this  pi-operty,  the  pi-odiicts  thus  formed  varying 
from  resinous  masses  to  rubber-like  bodier. 
Chief  among  them  mav  be  mentioned  but^udiem 
(or  ervthiene),  CH,  :  (  If.CU  :  (.Tl,.  and  dimetliyl 
buta<liene,  CH,:  C'(C1I,).0((;H  J  :  (Tl ,.  It  is  no 
surprising  then  to  find  thes<i  compouuds  loniuui 
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the  basis  of  methods  for  obtaining  synthetic  caoiit- 
clioucs. 

In  oonsirloring  the  materials  available  as  the 
sttti'ting  points  for  sugi^e.st cd  syntheses,  it  would 
be  as  well  to  eonline  our  attention  to  those  ot  which 
the  supply  is  fairly  abundant.  Among  these 
coal  tar  at  once  suggests  itself,  and  indeed  a  process 
has  been  worked  out  starting  from  jj-rresol. 
This  is  first  reduced  by  the  .Sabatier  method,  the 
pixnluct  oxidised  to  (S-niethyladipic  acid,  and  by 
elimination  of  the  carboxyl  groups,  together 
with  two  atoms  of  hydrogen,  isoprt^ne  is  obtained. 
In  a  similar  manner,  starting  with  phenol,  liuta- 
diene  can  be  prepared  ;  the  number  of  stages 
necessary  to  complete  the  reaction,  however, 
remlers  the  process  of  little  value. 

The  low-)ioiIing  fractions  obtained  in  petrohnun 
distillation  have  also  been  suggest  eil  as  the 
starting  points  for  obtaining  isoinene.  The  normal 
and  iso-pentanes  which  are  present  are  converted 
into  ilihalogen  derivatives  and  from  these  two 
molecules  of  HCl  eliminated.  The  chief  didicxdty 
in  proce.sses  of  this  type  Ls  in  arriving  at  the 
desired  dihalogenide  and  many  methods  have 
been  suggested  with  a  view  to  siu-mounting  this 
obstacle. 

From  starch  isoprene  may  be  prepared  in  a 
variety  of  ways  ;  most  noteworthy  is  the  method 
de.seribed  by  Perkin  (this  Journal,  1912,  021) 
which  consists  in  bringing  aliout  fermentation  in 
such  a  manner  that  amyl  alcohols  are  produced 
in  much  greater  proportion  than  is  usually  the 
case  ;  these  are  converted  into  dichloro-deriva- 
tivcs  and  two  molecules  of  HCl  split  olt  liy  means 
ot  soda-lune,  isoprene  being  thus  produced. 
Bid^uliene  cau  be  prepared  in  a  similar  manner 
irom  l)utyl  alcohol. 

From  starch  again  ethyl  alcohol  may  be 
obtaininl,  and  according  to  Ostromyslenski  (this 
Journal,  19Ui,  G9)  if  this  is  passed  along  with  a 
little  air  over  heated  copper  gauze  a  proportion 
of  the  alcohol  is  oxidised  to  acetaldehyde  ;  the 
mixture  of  aldehyde  and  alcohol  is  then  passed 
over  heated  alumina  whereupon  water  is  elim- 
inated and  butadiene  produced. 
(■H,.CHO  -l-CHj.CH.OH-* 

"  CHj:CH.CH:CHj+2H20. 
This  process  is  certainly  suggestive  and  appeals 
to  one  by  its  very  simplicity,  but  the  success; 
will  naturally  deiJend  on  the  yield  of  butadiene 
as  a  general  rule  pyrogenetic  reactions  of  this 
type  do  not  take  place  in  one  direction  only.  It  is 
worthy  of  note  that  Ostromy.slenski  {loc.  cil.) 
has  quit^  recently  ijublished  a  series  of  papers 
dealing  with  new  methods  for  preparing  these 
li\  ihocarbons  ;  lliese  are  remarkable  if  for  nothing 
else  tlian  the  exhaustive  consideration  which  he 
has  given  to  the  .subject,  as  an  instance  of  which 
may  lie  cited  one  paper  in  which  he  desci'ilies  no 
less  than  29  new  methods  for  preparing  butadiene. 

( "ellulose  has  also  been  suggested  as  raw  material 
for  pii>paring  isoprene  ;  a  method  has  recently 
lieeii  \^orked  out  for  obtaining  la3\nilinic  acid  in 
considerable  quantity  by  submitting  ■  sawdust 
to  t)>o  hydi'olytic  action  of  dilute  acids  under 
press\u-e.  \\ith  the  aid  of  phosphorus  tri- 
siilphide  the  acid  .so  oljtained  is  converted  into 
nu'thylthiophene  and  by  passing  this  over  heated 
copper  along  with  a  stream  of  hydrogen,  isoprene 
is  formed,  it  ,8  being  eliminated. 

These  instances  then  may  be  taken  as  typical 
of  the  many  processes  pnt  forward  as  being  likely 
to  lead  to  the  commercial  preparation  of  isoprene 
and  other  closely  related  bodies. 

The  production  of  the  neces.sary  unsaturated 
hydrocarlion  is  however  merely  the  first  stage  in 
the  synthesis  of  caoutchouc,  the  next  step  lieing 
to  bring  about  polymerisation  by  some  means. 

At  the  oidset  it  v.as  generally  recognised  that 
agents   hitherto    employed    in   experiments   on   a 


laboi-atoi'y  scale  did  not  give  at  all  satisfactoi'y 
yi<lds  of  rubber  and  the  need  for  a  more  efficient 
method  was  evident.  One  of  the  most  promising 
was  that  proposed  by  Harries  in  1910  (this 
.biurnal,  1910,  502)  which  consisted  in  heating 
isoprene  in  a  sealed  tube  with  glacial  acetic  acid  ; 
subsequently  the  same  worker  announced  that 
better  results  could  be  obtained  by  the  use  of 
sodium,  the  polymerisation  to  caoutchouc  taking 
]>lace  almost  quantitatively  in  the  cold.  Curiou.sly 
enough  this  same  agent  had  already  been  patented 
iu  this  countrj^  by  Alatthews  and  Strange,  the 
former  having  made  the  discovery  in  1910  ;  the 
patent  however  had  not  been  dis<losed,  so  that 
evidently  it  was  an  instance  of  diliei'ent  investi- 
gators, arriving  at  the  same  result  independently 
of  each  other.  Harries  prepared  and  described 
t uo  series  of  rubbers  resulting  from  the  poly- 
uierisation  of  Ijutatliene,  isoprene,  etc.,  on  the 
one  hand  with  sodium  as  tlie  condensing  agent, 
:iMil  on  the  other  hand  using  acetic  acid.  The 
products  obtained  liy  the  use  of  .sodium,  although 
resembUng  ruliber  in  go  far  as  then"  physical 
properties  were  concerned,  did  not  behave  simi- 
larly when  submitted  to  chemical  treatment. 
The  acetic  acid  products  presented  a  closer 
analogy  from  a.  chemical  standpoint  but  were 
inferior  physically. 

It  is  interesting  to  note  in  jjassing  that  Greville 
^\■ilUams  in  I8G0  distilled  his  isoprene  over  sodium, 
biit  most  jjrobably  the  two  bodies  woidd  not  be 
left  in  contact  for  any  consiclferable  time,  at  any 
rate  not  long  enough  for  any  appreciable  poly- 
merisation to  take  place. 

Without  venturing  to  give  any  definite  opinion 
as  to  the  future  developments  in  connection  with 
the  many  processes  Idtherto  evolved  for  pixj- 
ducing  synthetic  rubber,  the  present  position 
may  be  put  briefly  as  follows : — ■ 

There  is  no  doubt  that  caoutchouc-like  bodies 
have  been  prepared  by  means  suuUar  to  those 
oidlined  above  ;  as  to  whether  these  can  be 
regarded  as  true  caoutchouc:  is  a  matter  <>f  doubt. 
It  win  be  understood  that  on  account  of  the 
coUoidal  nature  of  this  body  the  question  cannot 
be  settled  by  determirung  such  jjhysical  character- 
istics as  wo\dd  serve  to  identify  a  crystalline 
solid  such  as  camphor.  In  the  case  of  a  liody 
such  as  the  latter  the  specific  properties  which 
render  it  of  interest  can  be  duectly  attriijuted 
to  a  well  defined  molecular  stnicture,  the  repro- 
duction of  which  by  whatever  means  ensm-es 
])ossession  of  these  pioperties.  In  the  case  of 
caoutchouc,  however,  this  cannot  be  brought 
aljout  with  certainty.  Indeed,  many  of  the  pi-<j- 
posed  methods  do  not  purport  to  giv-e  a  pi'odnct 
chemically  identical  with  the  natural  material. 
In  the  case  of  the  poljanerisation  of  Initadiene 
(CiH,;),  it  is  manifestly  impossible  to  obtain  a 
body  liaving  an  empirical  formula  CsHj,  although 
Iihysically  the  residting  mass  is  perhaps  the 
most  satisfactory  of  any  obtained  up  to  the 
present. 

Harries  (this  Journal,  1912,  p.  733)  holds  the 
\  lew  that  caoutchouc  obtained  from  isoprene  with 
the  aid  of  acetic  acid  is  identical  with  that  occur- 
ring in  nature,  basing  this  assertion  on  a  study 
of  the  ozonides.  That  derived  from  the  synthetic 
material  is  said  to  give  on  hydinjlysis  la;\"uljnic  acid 
ami  Isevulinic  aldehyde  only,  the  reaction  pi-o- 
ceeding  with  the  same  velocity  as  in  the  case 
of  the  natxiral  derivative.  On  the  other  hand 
Steimmig  (tliis  Journal,  191-t,  p.  268)  dissents  from 
this  opinion,  the  results  of  his  exiieriments  on  the 
hydrolysis  leading  him  to  the  conclusion  that 
there  is  present,  in  addition,  a  body  pi^oduced 
by  the  as>anmetric  pohinerisat ion  of  isoprene. 
Harries  however  maintains  his  oi-iginal  attitude 
and  attributes  Sleimniig's  results  to  the  use  r>f 
impui'e  isoprene. 

A  2 
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Tlie  synUietic  r»<>nt<-lunio  olitftino*!  liy  p»>ly- 
luorisiiit;  is<>|irfiu'  in  tho  jni'.sonii'  i>f  siuliiim, 
howivcr.  is  iu>(  idiMitiial  with  the  nulm-iil  ("iiuluct 
as  neithi-r  la-viiKiiic  Jiiiil  i>or  la'\'\iUuic  aKlrhyde 
is  fomiwi  t>u  submittinj;  the  n/.oiiido  to  hydi-nlysis. 

It  might  be  iirj^tHl  that  tlie  ehemieal  iha laeter- 
isties  are  of  r»>latively  little  iuijxu'taiioe  it  the 
material  fiiltllf  all  the  needs  of  the  manufaiturer, 
and  tliis  is  uniloubtedly  the  i-orreet  view  tt)  take. 
I'p  to  the  pii-seut.  however,  the  quantities  of 
s>nithetic  luliber  pivdiu'til  have  been  so  small 
as  not  U>  admit  of  a  eonvparLson  being  made  with 
the  natm-.il  material  on  an>"thint:  like  a  satis- 
factory scale.  The  lubber  manufactuivr  knows 
ttH>  well  that  a  substunce  which  uiijiht  truthfully 
be  called  a  ■'lou^h  elastic  mass"  or  "caoutchouc- 
like  lK>dy  "  netnl  not  necessarily  be  as  ijood  in 
every  way  as  the  x)i'oduut  of  the  plantations  in  the 
East. 

A  trlauce  thivufrh  t>ue  or  two  specifications  to 
which  various  I'ubber  artii-les  unist  conform 
would  qxiickly  convince  the  i>?ader  that  a  jiivduct 
destined  to  ivplace  caoutihouc  for  all  purposes 
umst  jKissess  properties  of  a  very  varietl  character. 

Even  if  a  synthetic  body  wei*  ol)t-aine(l  wliich 
could  be  said"  to  compare  favourably  with  the 
iiafui-al  article,  the  price  would  obviously  liecome 
a  detei-mininjr  factor  in  the  iliance  of  siiccess  ; 
it  is  here  that  an  industrial  process  would 
encounter  almost  insupeitible  ditliculties.  At  the 
time  when  chemist-s  began  to  turn  their  attention 
towards  s>Tithetic  joibber  the  price  of  this  com- 
modity was  abnormally  high,  reaching  as  much 
as  12s.  tJd.  per  lb.  in  1010.  .Since  then,  however, 
there  has  been  a  steady  fall,  reaching  as  low  as 
2s.  4d.  per  lb.  in  1915.  This  is  accounted  for  by 
the  plantations  coming  Into  bearing,  the  products 
thereof  occupymg  a  very  pn>minent  place  in  the 
world's    markets.     The    recent    growi^h    of    the 

Slantation  industry,  and  the  very  dilTerent  con- 
itions  which  a  synthetic  pi-oduct  lias  now  to  face 
comjjared  with  those  obtaining  in  quite  recent 
years,  can  be  seen  at  a  glance  from  the  following 
tables  :» — 

PlauUilions — area  under  rubber. 


Ceylon. 

M;.laya. 

1901     .. 

2,500  acres 

nil 

1912     . . 

. .     230,000     „ 

021,621  acres 

Tons  of  plantation  rubber  exported. 
Ceylon.  Mabva. 

1904     ..         ..  35  tons  nil 

1912     ..         ..       6,697     „  18,956  tons 

irorWs  supply  of  plantation  rubber. 

1912 28,500  tons 

1915 98,000      „ 

Tlie  rapid  strides  which  have  been  made  in  the 
cultivation  of  rubber  wUl  thus  be  evident,  and  as 
there  is  every  prospect  of  the  yields  increasing 
for  sftme  time  to  come  this  is  bound  to  react  on 
the  price,  and  it  is  generally  assumed  th;il,  unless 
a  synthetic  product  can  be  put  on  the  market 
at  about  Is.  3d.  per  lb.  there  is  little  hope  of  the 
natural  material  being  supereoded. 

As  chemists,  perhaps,  it  would  be  gratifying  to 
know  that  another  triumph  had  been  won  in  the 
industrial  field,  but  whatever  the  (outcome  may  be, 
it  is  well  to  remember  that  the  chief  factor  militating 
against  success  is  the  result  of  scientific  energy 
expended  in  other  directions,  tliat  is  t<i  .say,  m 
raising  the  product  of  the  plantation  t<j  the  highest 
pitch  of  perfection. 


SOME    NOTES    ON    THE    RAW    JIATERIALS 
USED  BY  THE  RUBBER  MANUFACTURER. 

BY    B.    D.    PORRITT,    M.SC,    F.I.C. 

The  many  varied  applications  which  h.ave  been 
found  for  rubber  in  the  arts  may  be  attriViut«d 
in  the  first  place  to  the  remarkable  alt-eration  in 


its  physical  pK)perlies  which  occurs  when  this 
siib.stance  is  niixi'd  with  sulphur  and  Iic.vled,  ami 
seciindly  to  the  further  mixlilications  which  can 
be  elTect<Hl  by  the  inciiii>oiiitiou  of  various  minemi 
and  (U-ganic  siibstnuces.  Tho  fii-st  pivcess  is 
known  as  "  vxilcauisiition "  and  the  second  as 
"  iHiinpounding." 

Were  it  not  for  the  discovery  and  development 
of  these  pn.>cesscs  the  rubber  industry  would  never 
have  i-eached  its  pi'esent  iniport^mce.  and,  instead 
of  uses  iiuuuuerable,  the  technical  application  of 
rubber  would  proljably  have  been  limite<l  to  the 
manufactui-e  of  waterproof  garmentj?  and  similar 
goods. 

Fii'st  of  all,  nibber  itself,  and  the  changes  it 
undeit;oes  wlien  treated  with  sulpluu-  and  \-ul- 
canising  agents,  may  be  considered,  and  subse- 
quently some  of  the  other  ingredients  which  are 
added  by  the  manufacturer  in  oitler  further  to 
modify  the  physical  and  other  properties  of  his 
products  will  be  dealt  with  briefly. 

Rivw  rubber  is  ofti^n  far  fi-om  a  clean  substanri' 
when  it  re.-iches  the  manufacturer,  and  usuall> 
requires  washing  and  dr>-ing  prior  to  use.  The 
moisture  and  impurities  removed  by  tliis  pr<Jces.s 
have  been  known  on  occasion  to  amount  to  as 
much  as  iW%  for  some  dirty  varieties  of  wild 
Afri<van  rubber,  but  the  average  for  the  supplies 
of  unc\iUivat«d  raw  material  would  be  nearer 
half  this  figure. 

Owing  to  the  rapid  development  of  the  planta- 
tion industry  many  inferior  types  of  wild  niblier 
have  dropped  out  of  the  market,  and  in  place  of 
the  almost  endless  variety  available  soine  eighti 
years  ago,  the  manufacturer  of  to-day  is  mainly 
concerned  with  the  various  grades  of  wild  Para 
and  cultivated  Htvca  rubber,  lor  wliich  the  com- 
bined washing  and  drjing  losses  are  about  20%: 
and   1  °o  respectively. 

This  change  in  the  supply  of  the  primary  raw' 
material  obviously  represents  a  very  important 
simplification  for  the  rubber  manufacturer,  both 
from  the  point  of  view  of  purchasing  and  uni- 
formity of  factory  running. 

I'jVeu  after  washing  and  drying,  good  qualit>' 
nibber  Ls  not  a  clicniically  pure  substance,  since  it 
still  contains,  besides  caoutchouc,  a  small  quantil\ 
of  resin,  some  nitrogenous  and  other  organic 
substiinces,  together  with  a  small  amount  of 
mineral  matter.  For  instance,  an  average  sampl" 
of  plantation  sheet,  after  washing  and  air  drying; 
for  four  weeks,  will  contain  about  04-5%  ol 
caoutchouc,  the  difference  being  made  up  bji 
about  0-2.5%  of  moisture.  0-25%  of  ash,  2-5",; 
resins,  and  about  2-.5%  insoluble  nitrogenous  ami 
other  organic  impurities. 

In  addition  to  the  variations  which  exist  in  tlii| 
amounts  of  the  non-caoutchouc  constituent'- 
present,  it  is  found  that  the  caoutchouc  in  different 
rubbers  is  itself  not  always  identical  in  iihyslcai 
properties,  and  in  dealing  with  different  val■ietll'^ 
of  rubber  considerable  variation  will  be  found  it. 
the  resistance  to  oxidation,  the  temperature  o! 
softening,  the  viscosity  of  solutions,  and  tlii; 
amount  of  mechanical  working  required  in  pre- 
paring the  materi.al  for  factory  use.  Such  varia 
tions  must  be  attributed  to  the  fact  that  caoutchoih 
is  a   colloid. 

Exposure  to  light,  mechanical  working,  heating 
etc..  considerably  modify  the  properties  of  rav, 
rubber  without  any  corresponding  chemical  change 
being  detectable,*  and,  owing  to  the  inapplicabilit;; 
of  any  of  the  usual  teste  which  serve  as  criteria  <>> 
purity  for  crystalline  organic  compounds,  it  i 
impo.ssible  to  determine  whether  chemiuall: 
purified  caoutchouc  is  a  simple  substance  or  i 
mixture.  It  is  interesting  to  notice  in  this  con 
nection  that  almost  every  worker  in  this  field  li» 
experienced  difficulty  in  preparing  purifieil  materi.'i 

*  Harries,  Annalen,  1911,  383,  '157. 
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free  from  oxygen,  and  that  Caspari,*  by  meaasof 
petroleum  ether,  has  separated  the  caoutchouc 
uom  wild  ami  cultivated  llcvca  into  t«'0  varieties, 
differing  in  their  pliysical  jiiMpertiesand  behaviour 
towards  solvents. 

Those    unfamiliar    with    the    rubber    industry 
might  be  inclined  to  ask.  wliy  the  manufacturer  is 
satistied    generally    merely    to    remove    the    gros.s 
mechanical    impurities    without   further   chenxical 
pui'iruation.     The    removal    of    the    resins    and 
nitrogenous    const  itiients    rejiresenting    the    chief 
impurities    woidd,    however,    he    an    exceedingly 
difficult    operation    on    the    technical    scale,    and 
«-o\dd   in  addition  result  in  an  inferior  product. 
The    former    constituent    is    found     to     enhance 
((n'atly  tlie  resistance  of  the  caoutchouc  to  oxida- 
tion, to  which  under  certain  conditions  it  is  some- 
what prone,t  and  moreover  appears  to  play  a  con- 
siderable   part   in    the    process   of    vulcanisation, 
litharge   in  its  absence   being  inoperative  as   an 
accelerator.     It  has  for  some  time   been   known 
that  the   nitrogenous   constituents  also   facilitate 
vulcanisation,  but  these  sulistances  have  recently 
attracted  increased  attention  as  a  result  of  some 
investigations  carried  out  by  the  Laboratory  of 
the   Agricultiu-al    Department    of    the    Federated 
Malay   States. J    which    would    indicate    that   the 
variation    in    the    rate   of    vulcanisation,    which 
constitutes    the    chief    defect    of    the    plantation 
rubber,  is  probably  to  lie  attributed  to  irregular 
changes   which    take  place  in  these  proteid  con- 
stituents   in    consequence    of    variations    in    the 
process  of   separating  and   drying  the   coagidum 
from  the  latex.     The  fact,  however,  remains  that 
rubber,     and     plantation     i-ubber     in     particular, 
cannot  be  regarded  as  fidtilling  at  present  one  of 
I  the  essentials  of  an  ideal  raw  material  in  that  it  is 
not  uniform  in  quality.     Variation  in  viilcanisa- 
'  tion   pi"operties,    whicli    is    the    chief    defect,    will 
inevitably  resiUt  in  variations  in  strength  under 
the   conditions    of    uniform    treatment    necessary 
during   the   manufacture   of   rubber   goods   on   a 
large  scale,  when  it  is  evidently  impracticable  to 
modify   the    conditions    of    vulcanisation   to    suit 
each  individual  consignment  of  rubber.    Technical 
experience    woidd    indicate,    moreover,    that    the 
cultivated  product  is  somewhat  inferior  to  Para 
robber  for  the  preparation  of  solutions,  and  also 
in  its  resistance   to   the  repeated  application  of 
stresses  such  as  are  experienced  by  articles  such 
as  catapult  cord.     Investigations  which  have  as 
"hject  the   production   of   a    uniform   plantation 
product  are  beset  with   both  scientific  and   geo- 
'.-raphical   difflcvdties.    due   to   the   complexity   of 
the  problems  involved  and  the  %vide  separation  of 
the  producer  and  consumer.     Recent  publications, 
however,    manifest   substantial   progress   towards 
this   goal.     They    testify,    moreover,    that    those 
■■esponsible  for  the  future  of  one  of  our  youngest 
:ind  most  successfid  commercial  enterprises,  wliich 
in  the  course  of  a  few  years  has  made  the  British 
Empire  the  lai^est  rubber  producer  in  the  world, 
are  fuUy   alive   to    the    necessity    for  continuous 
progress  and  the  need  for  scientific  research. § 

At  the  same  time  co-ordination  between  the 
several  agencies  responsible  for  research  in  this 
licld,  with  the  elimination  of  jealousy  and  over- 
lapping, is  evidently  desirable  if  rapid  progress  is 
to  he  made  in  the  production  of  the  uniform 
plantation  product  so  important  in  the  interests 
"f  the  consumer. 

The  remarkable  changes  which  are  effected  in 
'he  properties  of  rubber  by  the  addition  of  sulphur 
and  heating  can  now  be  considered. 

If  twi>  mixtures,  the  one  contaLaing  about  95  % 
of  rubber  and  5  %  of  sulphur,  the  other  65  %  and 

•Oaspari,  thb  J.,  1913,  104. 

tPeachey,  this  J..  1912,  1103. 

:  Eaton  and  Grantham,  this  J.,  1915,  898. 

5  For  contrary  opinion  see  H  E.  Armstrong,  this  J.,  1916,  501. 


35  %  respectively,  are  heated  in  steam,  the  former 
for  about  2\ — 3  houi^s  at  50  11).  pressure  and  the 
latter  for  a  considerably  longer  period  at  a  higher 
pi'essure,  striking  changes  will  be  found  to  have 
taken  place  in  their  physical  qualities,  and  they 
will  besides  present  a  marked  contrast  in  appear- 
ance. The  sample  witli  the  low  sulphur  content 
on  comparison  with  the  untreated  material  will 
be  found  to  be  little  alterc^d  in  appearance,  but 
enormously  improved  in  strength  and  resilience. 

Further,  it  will  ha\e  become  insoluljle  at  ordinary 
temperatures  in  the  usual  solvents  for  rubber,  and 
a  proportion  of  the  added  sulphur  will  be  found 
to  have  become  firmly  combined  with  the  caout- 
chouc. The  second  sample  will  have  been  trans- 
foimed  into  a  hard,  jet  black  material,  totally 
different  in  its  propeities  from  the  original  yeUow 
plastic  mixture  of  rubber  and  sidphur. 

These  examples  illustrate  the  two  dLstinct 
branches  of  rubber  manufacture — "  soft  rubber  " 
and  "  hard  rubber."  The  latter  is  kno^^-n  also  as 
"  \Tilcanite  "  or  "  ebonite,"  and  the  process  by 
which  these  changes  are  effected  is  termed 
"  NTilcanisation  "  or  "  curing."  The  formation  of 
"  hard  rubber  "  can  be  explained  by  the  assump- 
tion that  an  addition  compound  (CsHgSlx  is 
formed  by  the  unsaturated  caoutchouc  and  the 
sidphur.  This  empirical  fonnula  corresponds  to 
a  combined  sulphur  content  of  32  %,  which  is  in 
accordance  with  observed  facts.  \\'Tiether  other 
molecular  changes  accompany  this  reaction  it  is 
impossible  to  determine  in  the  absence  of  informa- 
tion regarding  the  molecular  weights  and  con- 
stitutions of  the  initial  and  final  products. 

The  nature  of  "  soft  cured  "  rubber  is  less 
readily  explained,  and  in  .spite  of  a  considerable 
amount  of  research  work  during  recent  years,  it 
is  still  a  subject  of  discussion. 

Satisfactory  vtdcanisation  may  be  effected  by 
the  combination  of  from  1-5  to  4-5  ^o  of  sulphur, 
depending  on  the  nature  of  the  other  ingredients 
present ;  these  figures  do  not  correspond  with  the 
formation  of  any  definite  caoutchouc-sulphur 
compound,  though  it  cannot  be  assumed  that  the 
sulphur  has  combined  uniformly,  and  possibly 
there  may  be  present  varying  quantities  of  a 
definite  caoutchouc-sulphur  compound  or  com- 
pounds dissolved  in  unchanged  caoutchouc.  If 
vidcanised  rubber  consists  of  such  a  mixture  its 
resolution  into  the  several  constituents  has  not 
as  yet  been  effected.  It  woidd  seem  probable 
that,  in  addition  to  the  combination  of  sidphur, 
some  polymerisation  change  may  take  place  in  the 
caoutchouc  with  the  formation  of  a  substance  of 
higher  molecular  aggregation  insoluble  in  solvents. 

The  polymerising  action  of  sodium  on  isoprene 
and  butadiene  is  interesting  in  this  connection  ; 
but  it  is  noteworthy  that  viilcanised  rubber  "  de- 
polymerised  "  during  the  process  of  "  reclaiming  " 
does  not  become  soluble  once  more  in  solvents. 

The  remarkable  effect  produced  by  this  small 
addition  of  sulphur  was  discovered  by  Goodyear 
in  1839.  It  is  therefore  surprising  to  find  that,  in 
191G,  sulphur  is  still  almost  exclusively  employed 
for  the  purpose  of  vulcanisation. 

No  satisfactory  explanation  has  as  yet  been 
advanced  to  account  for  this  property,  possesse<l 
apparently  by  sulphur  alone  of  the  elements,  or 
for  the  fact  that  this  action  can  be  accelerated  by 
the  presence  of  litharge  and  basic  substances,  and 
that,  in  the  absence  of  litharge,  a  certain  amount 
of  pressure  seems  necessary  for  the  action  to  take 
place  satisfactorily. 

At  various  times  compounds,  such  as  hypo- 
chlorites, iodine,  and  polysulphides,  have  been  pro- 
posed as  vulcanising  agents,  but  have  found  at  the 
most  oidy  limited  technical  application. 

According  to  the  latest  suggestion  of  this  kind 
a  large  number  of  aromatic  nitro-compounds  are 
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ertifu'iit  substitiiti's  f«ir  Rulplmr  in  tho  process  of 
vulvanisjition.* 

It  has  boon  found  tlmt  ilinitiMbenzeiio,  ono  of  the 
Milistamos  njiiiieil.  is  cuiito  iiiopfiT.tivo  as  a  viil- 
lanising  asronl.t  I'lul  sinmltanoons  work  in  Miis 
laboi'atory  j  oniployinir  puiv  l-niethyl-li.  I.ii-tri- 
iiitrfibfiizono  (.onHniis  the  foivgoinit  iil)Sfrvation  ; 
this  lattor  sviljstnnoo  acts  ncitlier  as  a  vnUaniser 
nor  an  acccU-rator,  Imt  lutlier  as  an  oxiilisiug 
aiTiMit.  the  nibbci'  licin^  iimrkcdly  dotorioratod  on 
hcatiiii;  when  ai>])i'cciablo  (luanfitics  of  tlic  niti-o- 
conipoiiiul  air  iidtnixo<l. 

Ap)«H  fixuu  svdpluii-  Olio  substnnco  only,  and 
lliat  a  snljil.ur  coinpoiiiul,  lias  found  ijonoral 
apphcation  for  the  p\irposo  of  vulcanisation,  the 
use  of  sulphur  monoclilorido  at  oi\liiiary  tonipera- 
turos  for  tliis  purpose  liavintr  liecn  iMitcntoil  by 
I'arkos  in  lS4t>.  Tlie  vulcanisation  of  rnbhor  may, 
therefore,  be  offoi-ted  by  one  of  two  jjoneral  mot  hods 
— the  "  liot  cxire  "  pi'ocoss,  in  wiiicli  sulpluu-  and 
heat  are  the  agf^uts,  and  the  "  cold  cure  "  pi-ocess 
just  mentioned. 

There  are  three  modificAtions  of  tho  former 
metliod  in  general  use. 

(1)  The  "  .steam  heat  "  process  can  be  \ised  for 
textile  and  other  poods  on  which  the  rubber  coating 
is  comparatively  thin,  the  material  boini:  suitfl,bly 
pi-otected  from  the  deposition  of  moisture  and 
subjected  to  tho  action  of  stoam  under  pressure. 
Tlie  tendency  of  the  iinconibined  Bulplmr  to 
effloresce  or  "  bloom  up  "  on  the  surface  renders 
this  process  inapplicable  when  britchtly  coloured 
i;oods  are  desired.  A  modification  of  this  imthod 
has  lieen  described  recently  in  wliich  tlu'licatingis 
carried  out  in  an  indilTeiont^  gas  uiulor  piossuie.§ 

(2)  The  "  dry  heat"  pi-ocess  also  employed  for 
liglitly  rubbered  arlicUs.  especially  shoes.  <liH'ers 
from  the  pi-evious  instance  in  vulcanisation  being 
clTect<>d  at  ordinary  pri-ssure  in  large  hot-air 
chambei's  boated  by  st(  am  jiipcs.  'I'he  presence 
of  litharge  in  atUlitioii  to  sulphur  is  es.sential  to 
tho  Huccoss  of  this  process  and,  owing  to  (lie  con.se- 
(pieiit  format  ion  of  load  sulphide,  articles  vulcanised 
in  this  way  .-ire  always  black.  Tho  open  boating, 
however,  i-e.sults  in  the  volatilisation  of  tho  greater 
part  of  the  free  sulphur,  so  that  a  |ieriiianoiil-  dead 
black  linish  is  secured. 

(3)  Tho  "  pi-ess  cuiij  "  piiicoss  is  employed  for 
heavy  artich^s,  such  as  butTers  and  motor  tyr-es, 
which  are  vulcanised  in  moulds  placed  in  heated 
hydraulic  presses. 

The  "  cold  cure  "  process  is  rapid  and  results  in 
a  material  ])o.ssessing  a  soft  velvety  finish.  It 
jiormits  the  production  of  brilliantly  iiigmented 
articles  wliich  will  not  "  bloom  "  but  Mliich  ai-e 
geiioi-ally  souK^what  deficient  in  i>oi  luaiience. 
Tliis  method,  wbicli  is  suit-iiljlu  only  fur  liglitly 
loated  goods,  can  be  cairiod  out  litlier  by  ilijiping 
in  a  dilute  solution  of  sulphur  chloride  in  carbon 
bisulphide  or  by  exposure  to  the  vapour  in  a  large 
chamber.  \Vhi(-hever  method  is  iisod,  an  after- 
treatment  with  ammonia  must  follow  to  neutralise 
any  acid  formed  by  the  action  of  moisture  on  the 
excess  sulphur  chloride. 

Incorrer-t  vulcanisation  probably  is  responsible 
for  as  much  trouble  in  the  factory  as  is  caused  by 
inferior  or  defective  raw  materials.  Not,  only  will 
it  result  in  defective  physical  qualities,  Imt  the 
material  will  be  liable  to  oxidise  or  "  perish  "  in 
the  course  of  a  few  weeks,  if  the  treatment  has 
been  unduly  severe. 

Tlie  conditions  and  duration  of  heating  to  ensure 
satisfactory  vulrani.sation  will  depend  upon  the 
nature  of  the  ingredients  and  the  proportion  of 
each  in  the  nnixing.  It  is  therefore  of  the  utmost 
importance  that  the  rubber  matiufactuier  should 


•  OntromysleiMkl,  thin  J.,  1918,  59. 
t  BttTeiw,  le  Caoutchouc  ct  la  Outta  Pcrclia,  1916, 
S  Th»  author  In  nnjunctlon  with  Mr.  W.  0.  Martin. 
I  IsdU  Eubbet  World,  1916,  833. 
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employ  uniform  raw  materials,  and  should  eubinit 
all  factory  mixings  to  careful  physical  tests  in  tho 
laborat^>I•y  in  oiilor  to  del  ermine  tlu'  correct 
conditiiins  of  vulcaiiisjitioii,  judged  by  strength 
and  d, liability,  before  iindortaking  iho  inanu- 
lacturo  of  goods  for  sjvle. 

The  many  other  fillers  employed  by  maiiu- 
facluroi-s,  apart  from  rubber  and  sulphur,  remain 
for  brief  considoration.  These  sometiiuos  arc 
spoken  of  as  "drugs"  in  tho  trade.  This 
inot«]>hor  is  very  ap|)ropiiate  since  thoy  are 
materials  which,  while  valualile  in  skilh'd  hands, 
may  become  deleterious  when  misaiijiliod.  It  lias 
been  said,*  "  If  it  had  never  occurred  to  any  one 
to  mix  extraneous  substjuices  witli  rubber,  it  is 
safe  to  say  that  the  industry  as  we  know  it  would 
be  inconceivable  ;  rubber  nianutactuio  would 
have  expanded  perhaps  in  volume,  but  hardly  in 
scope,  beytuid  its  boundaries  of  pre-viJcaiiisatioii 
times.  In  nnvulcanised  rubber  we  have  one 
material,  in  soft  i-ured  rubber  a  second,  and  in 
ebonite  a  third  ;  but  by  admitting  compounding 
ingredients  we  gain  inmimerable  new  materials. 
Moreover,  the  lowering  of  prices  tluis  acliieved 
has  done  much  to  widen  the  market  for  rubber 
goods." 

U\  making  such  additions,  the  manufacturer 
may  have  any  of  the  folkiwing  objects  in  view  : — 
(1)  Mechanical  piiiperties,  such  as  stilTness,  tough- 
ness, etc.  (2)  Chemical  or  physical  properties,  tor 
example,  indifference  to  acids  and  dielectric 
resistance.  (3)  Colour.  (4)  Duration  of  vulcani- 
sation. (5)  Cost.  These  "  compounding  "  in- 
gredients may  lie  divided  into  two  classes,  organii 
substances  such  as  reclaimed  rubber,  rubber 
sub.stitute.  and  bitumen  ;  and  mineral  compounds, 
for  example,  zinc  oxide,  barytes,  and  whiting. 

It  is  iinnecessivry  to  consider  exhaustively  the 
iiiorits  and  defects  of  the  many  dilToieiit  fillei's 
employed  by  rubhor  manufaituicrs,  and  it  will 
sullice  to  rol'iir  to  .sonie  of  tin-  more  iinportanl. 
I(r  might  bo  luontioned  in  passing,  however,  dial 
coiii))oiin(ls  <if  copper  appear  to  exert  a  highly 
prejudicial  influence  on  the  durability  of  rimbcr 
goods,  and  must  be  avoided  carefully  for  tliis 
reason. f  .V  "  pure  "  vulcanised  rubber,  on  account 
of  its  extensibility  and  softness,  would  be  uii- 
suitalile  for  many  purposes  invohing  abrasion  or 
comiirossioii.  It  is  tlioiefore  necessary  to  iiicor- 
piuate  a  suitablf!  pi-oporliou  of  niinoral  iiiattci 
when  nililior  is  needed  for  moclianical  uses,  and 
zinc  oxide  and  magnesia  are  the  fillers  goiiorally 
favoured  by  manufacturers  for  this  pinposo. 
The  conditions  to  be  satisfied  by  an  eraser  are  in 
direct  contrast  to  the  foregoing  rociuireuients,  and, 
instoail  of  being  tough  and  resistant  to  abrasion, 
the  material  must  bo  flexible  and  friable.  These 
ipialities  can  be  secured  by  the  employ iiient  of  n 
largo  proportion  of  "  white  rubljor  substitute,"  pre- 
pared by  acting  on  rape  oil  witli  sulphur  mono - 
chloride.  This,  wlien  the  goods  are  dark  in  colour, 
can  bo  replaced  by  a  "  brown  substitute  "  resulting 
from  the  action  of  sulphur  on  vegetable  oil  at  a 
high  temperature. 

The  choice  of  pigments  for  tho  production  of 
coloured  artiilos  depends  to  a  considerable  extent) 
on  the  method  of  \  iilcani.satioii  selected. 

When  vulcanisation  by  heat  is  necessary  thc| 
number  of  i>igments  which  are  at  tho  same  time 
cheap  and  permanent  is  somewhat,  limited,  tlio 
ones  generally  used  being  antimony  sulphide, 
yellow  arsenic  sulpliido,  zinc  clironiate.  grei'ii 
oxide  of  chromium,  uUrainarine.  and  lamp-black. 
The  cold  cure  iirocoss  jiermits  a  selection  being 
madi-  from  a  much  wider  range  of  colours,  in-j 
iluding  many  brilliant  permanent  dyes  and  lake, 
pigments.  I 


•Cmparl,  "India  Rubber  Laboratory  Practice,' 
t  Thonuon  and  Lewla,  this  J.,  1801,  712. 
D«war,  tbli  J.,  1891,  71. 
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The  question  ol  accelerators  for  the  hot  vnlcani- 
Bation  iin^ress  may  nnw  lie  considered.  Tliesc 
are  important  for  three  reasons.  In  tlie  first 
plaiT.  their  use  ensures  a  larger  output  from  the 
\  ulcanisini;  plant,  or  pennits  the  emploj-ment  of 
Idwer  temperatui'es  ;  secondly,  they  provide  a 
means  whereby  the  correct  vulcanisation  con- 
ditions of  two  dilTorent  mixings  used  in  con- 
jiin(  tion  may  be  made  identiial.  as.  for  example, 
tlie  tube  ami  cover  of  a  hose,  and  finally  by  theii- 
\ise  the  aililition  of  sulphiu'  may  be  somewhat 
nnluced  with  a  view  to  minimising  "  blooming." 
LitliHiye  is  the  most  eft'ective  of  these  substances, 
but  lime,  magnesia,  and  certain  basic  organic 
compounds  *  possess  the  same  property  in  a  lesser 
degi'ee.  and  can  be  employed  when  colour  or 
other  considerations  render  the  use  of  litharge 
inadmissible. 

The  production  of  satisfactory  rubber  goods  at 
moderate  prices  for  the  many  purposes  which  do 
not  require  high  mechanical  strength  has  been 
greatly  assisted  by  the  discovery  and  development 
of  the  acid  and  alkali  processes  for  reclaiming 
waste  rubber.  By  means  of  reduction  to  a  fine 
state  of  division  and  chemical  treatment  followed 
by  washing,  it  is  found  possible  to  remove  the 
textile  inipiuities  generally  present  in  rubber 
waste.  The  cleaned  material  can  subsequently 
be  restored  to  a  plastic  condition  l)y  heating  in 
steam  under  pressure,  and  the  product  may  after 
drying  be  employed  either  partially  or  -wholly  tt> 
replace  rubber  in  mixings,  whi'-h  can  be  vulcanised 
in  the  usual  manner. 

It  is  noteworthy  that  up  to  the  present  all  the 
various  processes  having  as  their  object  the 
removal  of  combined  sulphur  and  the  regeneration 
of  the  caoutchouc  in  a  solulile  form  have  met 
with  no  success,  since  the  combined  sidphiir 
appears  to  be  retained  tenaciously.  Reclaimed 
rubber,  therefore,  prepared  from  vulcanised  waste, 
will  be  insoluVile  in  rubber  solvents,  and  will 
contain  unchanged  the  greater  proportion  of  the 
original  fillers,  since  the  methods  of  preparation 
have  as  object  merely  the  restoration  of  plasticity. 
This  necessarily  superficial  sketch  of  the 
materials  used  by  the  rubber  manufacturer  vfould 
be  incomplete  without  reference  to  the  large 
amounts  of  textiles  which  are  used  in  conjunction 
witli  rubber  in  such  articles  as  motor  and  cycle 
tyres,  hose,  waterproofs,  and  the  like.  Such 
fabrics,  usually  cotton,  must  possess  the  requisite 
Rtrength,  be  imaSected  by  vulcanisation,  and  be 
fi-ee  from  any  dressing  likely  to  affect  the  dura- 
bility of  the  rubber. 

From  what  has  gone  before  it  will  be  clear  that 
the  successful  manufacture  of  rubber  goods 
depends  on  the  observance  of  three  conditions, 
namely,  uniform  supplies,  suitable  mixings,  and 
correct  vulcanisation.  Failure  on  the  part  of  the 
uuiuufacturer  to  comply  w4th  any  of  these 
essentials  is  certain  to  residt  sooner  or  later  in 
serious  trouble,  which  may  be  either  immediate 
or  appear  after  the  goods  have  been  distributed 
to  the  consumer. 

An  efficient  chemical  and  physical  laboratory 
mvist  therefore  be  regarded  as  an  essentia]  in  a 
rubber  works.  The  preparation  of  suitable  mix- 
ings and  the  physical  testing  necessary  to  ascertain 
the  cotTect  conditions  of  vulcanisation  will  demand 
a  special  section  in  the  department  equipped  with 
a  miniature  factory  milling  and  vulcanising  plant, 
together  with  all  the  necessary  testing  machines 
for  rubber  and  textiles. 

The  chemical  uniformity  of  the  supplies  of  raw 
materials  and  the  investigation  of  problems  in  the 
factory  requiring  scientific  assistance  may  be 
left  for  attention  to  the  chemical  section  of  the 
works  laboratory. 

*Dittnu,  Le  Caoutchouc  et  la  Outta-Feicha,  1915,  p.  8681. 


It  wUl  remain  nevertheless  for  the  research 
chemist  to  raise  the  manufacture  of  rubber  from 
a  somewhat  empirical  operation,  however  well 
controlled  it  may  be  by  physical  and  cliemiial 
tests,  to  one  which  is  based  on  scientific  principles. 
The  problems  presented  by  colloid  chemistry  are 
difficult  of  solution  and  the  progress  is  slow  ;  but 
until  the  const  itxition  of  rubber  and  the  mechanism 
"t  the  vulcanisatii>n  process  are  more  clearly 
understood  the  i-ubber  industry  cannot  be  said  Uj 
be  on  a  sound  scientific  basis. 


Communication. 


THE  DETERIORATION  OP  LEATHER  USED 
IN  GAS  METERS. 

BY   M.    C.    LAMB. 

In  the  early  part  of  1913  the  author  was  con- 
sulted by  the  South  Metropolitan  Gas  Company, 
and  at  "their  request  commenced  a  somewhat 
elaborate  and  lengthy  investigation  with  the  view 
to  elucidate  the  cause  or  causes  which  were 
responsible  for  the  rapid  deterioration  of  the 
leather  employed  hi  the  construction  of  gas  meters. 
The  author  now  places  on  record  the  results  of 
this  investigation,  so  far  as  it  has  progressed,  as  a 
contribution  to  tlie  general  discussion  on  the  im- 
portant subject  of  "  The  Life  of  Gas  Meters  "  ;  a 
])reliminary  report  of  a  Joint  Committee  appointed 
by  the  Institution  of  Gas  Engineers  and  the 
Soeietv  of  British  Gas  Industries  has  recentlv 
been  pubUshed  (see  this  J.,  1916,  824). 

As  is  well  known  to  gas  engineers  there  has, 
of  recent  years,  been  a  gradually  increasing 
tendency  on  the  part  of  gas  meters  to  require 
repairing  on  account  of  either  partial  or  complete 
lireakdown  of  the  mechanism  of  the  diaphragm 
used  as  a  measuring  instrument  for  the  amount  of 
gas  passing,  thus  interfering  with  the  correct 
recording  of  the  quantity  of  gas  consumed. 

The  major  portion  of  the  complaints  were  appar- 
ently traceable  to  the  leather  used,  either  in  the 
form  of  a  complete  diaphragm,  or  perhaps  more 
generally  used  to  form  the  connecting  beUows  of 
two  diaphragms  made  of  tin  plate,  the  leather 
having  apparently  undergone  some  form  of  de- 
terioration, thereby  losing  its  necessary  property 
of  providing  a  gas-tight  medium. 

Meier  leather  requirements. — The  hitherto  recog- 
nised requirements  of  the  meter  manufacturer,  as 
understood  by  those  three  or  four  firms  of  leather 
manufacturers  specialising  in  the  manufacture  of 
"'  Meter  leathers,"  may  be  summarised  as  follows : — 
( 1 )    The  leather,  ^\-ith  one  exception,  that  general 
usage    has    demanded    has    been     the    ^o-called 
■'  Persian  "'  sheepskin,  a  native-tanned  East  India 
sheepskin.     The  selection  of  this  particular  class 
of  skin  was  no  doubt  due  to  the  fact  that  this 
leather,  on  account  of  its  close  texture  and  compact 
fibre  structure,  was  less  hable  to  porosity,  and  hence 
was  considered  more  suitable  for  the  purpose  than 
domestic  sheepskins,  which  possess  a  more  open  tex- 
ture and  porous  character,  and  are  naturally  greasy. 
i        (2)    The  leather,  when  dressed,  must  be  supple, 
I    be  free  from  excessive  natural  fat,  and  free  from 
stretch  ;     it  is  a   necessary   stipulation   that   the 
skins  should  be  specially  selected  for  freedom  from 
I   holes.  .     ^ 

(3)  The  substance  of  the  leather  is  to  a  great 
extent  determined  by  the  size  of  the  diaphragm 
upon  which  it  is  intended  to  be  used — thin  sub- 
stance skins,  e.g.,  0  1  to  0-5  mm.  for  5-Ught  meters, 
to  from  1  0  to  1-5  mm.  for  the  larger  sizes. 

(4)  In  the  majority  of  cases  the  meter  manu- 
I  facturer  stipulates  that  the  grain  of  the  leather 
I  should  be  removed  by  buffing,  the  object  of  this 
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apparently  being  to  make  it  softer  and  to  increase 
its  power  of  alisorbing  tlie  oil  and  crapliite  niixtvire 
used  as  a  fmisliini;  divssinj;  ;  the  Imtllns  pi-oduces 
a  surfa.o  \vhi^•h  is  capable  of  rt-t-ivining  a  si^oftter 
proiHirtion  of  tlie  dn-ssins;  than  is  tlie  ease  when 
the  prain  has  not  lieen  so  ivuioved. 

(5)  The  exception  mentionini  aViove  (1),  so  far 
as  the  autlior  is  aware,  only  ivfei-s  to  one  par- 
ticular meter  manufacturer  in  Great  Britjvin,  and 
is  therefore  in  the  natxire  of  an  individual  experi- 
ment. Tlie  leather  used  is  a  spht  sheepskin  of 
Britislitaiuiase,  known  as  a  skiver,  I'.f.,  the  strain  side 
of  a  sheepskin;  it  is  of  thin  substance,  has  little 
t-ensUe  strensth,  and  is  hable,  unless  extreme  care 
is  taken  in  the  selection,  to  be  entii'eJy  unsxiitable 
on  account  of  its  tendency  to  possess  nat\iral 
perforations  known  as  "  pinholes,"  due  to  the 
natural  in«wth  of  the  skin.  It  has  been  stated 
to  be  s;itisfactory  in  use,  but  in  the  author's  opinion 
it  is  not  suitable  for  general  adoption  on  account 
of  its  somewhat  iiTeinilar  physical  character  and 
its  low  tensile  strensith,  though  the  latter  factor 
does  not  play  so  imixn-tant  a  part  as  one  might 
anticipjvte  without  a  full  knowledge  of  the  internal 
working  of  the  meter  leather  when  in  use,  and  its 
method  of  attachment.  The  fact  of  its  employ- 
ment is  interesting,  however,  as  showing  that, 
with  the  one  excej)tion.  every  British  meter 
manufacturer  has  adhered  to  the  use  of  the  E.I. 
sheepskin,  and  though  this  was  not  considered 
satisfactory,  particularly  during  recent  years, 
apparently  no  other  kind" of  leather  has  been  tested 
wth  the  object  of  finding  a  better  substitute,  or 
the  experiments  have  resulted  in  failure. 

General  hucstitjalion  of  caiiscs  of  deterioration. — 
The  investigations  of  the  author  were  in  the  first 
place  direct<xl  to  the  leathers  employed  and  their 
condition  after  being  in  use  for  varying  periods, 
as  ascertained  by  examining  the  leather  and 
diaphragms  removed  from  a  very  considerable 
nxunber  of  meters  of  many  makes,  returned  to 
the  repair  shop  of  the  South  Metropolitan  Gas 
Company. 

This  examination  revealed  the  fact  that  in 
almost  every  instance  the  perforation  of  the 
meter  leather  was  in  the  majority  of  cases 
examined  in  a  line  d^a^vn  parallel  to  the 
periphery  of  the  metallic  diaphragm  to  which  the 
leather  was  attached,  the  extent  of  the  perforation 
varying  from  1  inch  to,  in  a  great  many  cases, 
five  or  six  inches.  The  leather,  on  examination 
after  having  been  freed  from  the  remains  of  the 
graphite  and  oil  dressing,  whilst  being  sound  and 
unaffected  in  the  centre  of  the  leather  strip,  was 
hard  and  perished  where  it  had  come  in  direct 
contact  with  either  the  metallic  band  fastening 
the  leather  t<>  the  diaphragm,  or  with  the  dia- 
phragm itself.  In  (!very  case  examined,  the 
leather  where  it  had  j)erislied  and  beconii-  hard 
was  also  discoloured,  and  was  in  the  majority  of 
cases  practically  black.  In  f)ne  or  two  instances 
a  narrow  strip  of  leather  had  been  placed  in  direct 
contact  \vith  the  metal  diaphragm,  and  tmder  the 
meter  leather,  to  act  as  a  cushion  when  the  meter 
leather  was  fixed  by  hemp  cord  or  string  ;  this 
strip  of  leather,  wiiich  was  protected  from  direct 
contact  with  the  gas,  had,  in  every  case  examined, 
become  completely  perished. 

Subsequent  analytical  investigations  showed  that 
at  the  points  mentioned  the  deterioration  of  the 
leather  had  undoubtedly  been  caused  by  iron, 
which  liad  convert<,-d  the  tannin  into  a  ttirinatf;  of 
iron  ;  tliis,  by  continuous  oxidation  and  reduction, 
made  the  leather  hard  and  caused  it  U<  disin- 
tegrate and  jjerish.  The  amount  of  iron  found 
was  in  some  examijles  as  great  as  0-^%  (Fe). 

Methods  of  attachment  of  diaphragms. — Atten- 
tion was  next  paid  to  the  various  methods  of 
attaching  the  leather  to  the  diaphragms  as  adopted 
by  the  various  makers.  These  consisted  of  either 
(a")  attachment  by  means  of  steel  bands,   most 


commonly  covered  to  protect  the  band,  either  with 
linen  tape  or  leather,  or  (b)  attachment  with 
seveiiil  coils  of  hemp  coixl  drawn  tightly  r»\nui 
the  etlge  of  the  metal  diaphragm,  a  cushion  being 
made  of  a  thin  strip  of  leather  as  statetl  above,  to 
pioduce  a  tight  joint. 

In  the  few  cases  examined  where  the  metal  band 
was  covered  with  leather,  it  was  found  that  the 
leather  in  contact  with  the  metjil  band  had  also 
entirely  perislied  and  become  black  and  brittle. 

The  author  ascertained  that  some  manufacturers, 
with  a  view  to  the  pi-odviction  of  a  tight  joint,  used 
various  adhesives  to  embed  the  leather  when  the 
band  was  tightened  up,  so  as  to  close  up  and  make 
gas-tight  any  small  crevices  or  openings  that  might 
otherwise  resxilt.  A  number  of  these  were  ex- 
amined, e.g.,  flour  paste,  mixtures  of  resin  and 
tallow,  jiaraffin  wax  and  tallo^v,  and  buck  tallow. 
A  sample  of  flour  paste  examined  was  found  to 
contivin  an  appreciable  percentage  of  alum.  Such 
a  mixtine  must  be  unhesitatingly  condemned,  as 
owing  to  the  free  sidphuric  acid  liberated  it  dis- 
solves the  metallic  band  and  thereby  hastens  the 
deterioration  of  the  Icivther  by  transference  of  the 
resulting  iron  salt  to  the  leather. 

A  mixture  of  ordinary  tallow  ha\'ing,  as  is  usual, 
a  high  "  acid  value,"  due  to  the  condition  of 
rancidity,  must  also  be  condemned  for  the  purpose. 
Mixtures  containing  resin  are  also  unsuitable. 

The  most  suitable  materials  for  the  purpose, 
in  the  opinion  of  the  author,  if  it  is  considered 
necessary  to  embed  the  leather  in  this  way,  are 
either  paraffin  wax,  rendered  sufficiently  plastic  by 
mixing  with  a  small  quantity  of  vaseUne,  or  pure  I 
buck  tallow,  wliich  must  not  po.ssess  a  high  acid  ] 
value. 

One  of  the  earliest  changes  made  in  the  repau- 
shop  of  the  South  Metropohtan  Gas  Co.,  and  which 
has  since  been  retained  after  some  three  years' 
experience,  was  the  s\ibstitution  of  an  aluminium 
band  for  the  steel  band  attachment.  The  employ- 
menli  of  an  embedding  agent  has  been  discontinued, 
as  being  unnecessary  when  the  fitting  was  carefully 
performed. 

It  is  of  the  utmost  importance  that  the  leather 
should  be  quite  dry  before  it  is  fixed  to  the  meter, 
and  the  stock  of  leather  shoidd  be  stored  in  a  dry 
atmosphere ;  otherwise  the  moisture  in  the 
leather  will  quickly  cause  pitting  of  the  tinned 
surface  of  the  metal  diapliragm  at  the  points  of 
contact  with  the  leather,  with  consequent  exposure 
of  the  iron  surface. 

Oil  used  in  dressing. — Samples  of  the  oil  used 
by  the  meter  manufacturers  for  mixing  with 
graphite  to  produce  a  Iciither  dressing  were  ex- 
amined. AhnoiKl  oO  has  long  been  employed  for 
this  purpose  and  has  pecuUarly  suitable  properties. 

The  oil  used  for  the  manufacture  of  the  dressing 
should  he  a  non-volatile,  non-drying  oil,  and  must 
remain  liquid  at  low  temperatures  ;  it  must  also 
be  an  oil  wliich  does  not  become  rancid  and  has  a 
low  "  acid  value." 

Almond  oil  jwissesses  all  these  properties.  Other 
suitable  oils  fulfilling  the  necessary  qualifications 
are  peach  kernel  oil  and  apricot  kernel  oil ;  these 
are  often  used  to  adulterate  almond  oU,  being 
cheaper,  but;  for  the  purpose  under  review  they 
are  just  as  suitable. 

Sulphonated  oils  are  quite  unsuitable  either  for 
use  in  the  making  of  the  graphite  dressing  or  in; 
the  treatment  of  the  leather. 

It  has  been  stated  that  manufacturers  of  meters 
in  the  United  .Stiites  do  not  employ  any  oil  dressing 
in  the  leathers  used.  The  advantage  of  the 
dressing  as  a  piotective  covering  agaim;t  any 
injurious  chemical  iminnities  of  the  gas  is  obvious 
if  reasonable  care  is  taken  that  the  oil  used  is  the 
most  suitable  obtainable.  The  grapliite  acts  as 
a  filling  agent,  closing  up  the  interstices  of  the 
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fibres,  and  tends  to  produce  a  more  perfect  gas- 
tight  medium.  The  use  of  petnileuin  jelly  (vase- 
line) to  replace  almond  oil  lias  not  heen  adopted, 
hut  it  appeal's  to  the  author  to  jiossess  ad\antagcs 
that  render  it  particularly  suital)le. 

Experiments  with  meter  liquids. — Several  samples 
of  the  liquid  condensate  fixim  a  numher  of  gas 
meters  were  examined.  A  number  of  samples 
were  found  to  contain  small  amounts  of  anmionia 
and  ammonium  salts,  compounds  of  cyanogen, 
ivnd  a  fairly  high  percentage  of  inorganic  non- 
volatile s<ilts  was  found,  and  salts  of  iron 
and  tin  were  present  in  comparatively  large 
amounts.  To  ascertain  the  eft'ect  of  the  con- 
densivtes  on  meter  leathers,  samples  of  different 
leathers  were  immersed  in  samples  of  liquids  re- 
moved from  meters  in  which  the  original  leathers 
had  been  adversely  affected.  The  results  obtauied 
were  of  a  negative  character  ;  in  every  case  the 
condensate  had  no  appreciable  effect  when  used  as 
above,  though  the  experiments  were  prolonged 
over  six  months. 

An  interesting  experiment,  which  threw  some 
light  on  the  causes  of  deterioration,  consisted  of 
binding  strips  of  leather  round  pieces  of  the 
metallic  band  used  for  attacliing  the  meter  leather 
to  the  diaphragm,  and  immersing  these  in  meter 
hquids.  The  leather  in  every  case,  whether  the 
steel  band  was  protected  or  not  with  linen  strips, 
was  deteriorated  and  rendered  brittle  ;  the  de- 
terioration at  those  parts  in  contact  with  the 
metal  was  most  pronounced,  but  also  extended 
but  to  a  lesser  degree  to  those  portions  which  were 
not  in  direct  contact. 

This  experiment  confirms  to  an  appreciable 
extent  the  deduction  formed  on  examination  of  a 
large  number  of  leathers  that  had  been  removed 
from  meters  and  which  had  probably  perished,  as 
mentioned  above,  o\ving  to  the  corrosive  action  of 
the  acid  and  ammonia  constituents  of  the  gas  on 
the  metal  band. 

Neic  leathers  for  gas  meters. — Experiments  were 
made  with  several  leathers  of  different  tannage  to 
those  ordinarily  employed  as  mentioned  above. 
Leathers  of  vegetable  tannage  are  particularly 
susceptible  to  deterioration  by  the  action  of  acid 
flunes  and  of  alkaline  gases  ;  leathers  tanned  with 
mineral  tannage  agents  are  not  so  injuriously 
atlected.  In  the  hght  of  this  fact  meter  leathers 
were  prepared  of  chrome  tannage,  also  alum 
tannage,  and  semi-chrome  tannage,  which  latter 
consist-jd  of  a  vegetable  tanned  East  India  (Persian) 
sheepskin  from  which  the  greater  portion  of  the 
original  vegetable  tannage  had  been  removed  by 
treatment  with  weak  alkahne  salts,  and  replaced 
by  retanning  with  basic  chromium  sulphate  or 
chloride. 

Leathers  of  these  three  dift'erent  tannages  were 
placed  in  meters,  and  to  obtain  a  result  as  quickly 
as  possible  several  meters  were  fixed  in  various 
parts  of  the  South  Metropohtan  Gas  Works  where 
they  were  continuously  in  service  ;  some  few 
meters  fitted  with  the  experunental  leathers  were 
also  placed  on  the  oi'dinarj'  circuit.  At  varj-ing 
periods  some  of  the  meters  were  disconnected  and 
the  contents  examined. 

Alum  tanned  leather. — Tlie  alum  tanned  leather 
underwent  considerable  deterioration,  and  after  a 
sliort  period  became  hard  and  possessed  the 
appearance  of  being  undertanned.  probably  owing 
to  the  action  of  the  ammoniacal  gases.  Previous 
experiment.5.  made  by  immersing  the  leather  for 
a  lengthy  period  in  meter  liquids,  had  indicated 
the  unsuitabiUty  of  the  leather,  the  meter  Uquid 
being  found  to  possess  a  solvent  action  upon  the 
tannage. 

Chrome  tanned  leather. — On  the  other  hand  it 
was  found  that  the  sample  of  chrome  tanned 
leather  was  quite  unaffected,  remaining  soft  and 
supple  and  apparentlj-  in  as  good  a  condition  as 
when  first  enclosed  in  the  meter. 


Semi-chrome  leather. — ^The  behaviour  of  a  well- 
chromed  .semi-chrome  leather,  so  far  as  could  be 
ascertained  by  the  somewhat  se\ere  tests  to  which 
the  samples  of  leather  were  subjected,  was  eqiially 
encouraging  as  the  fully  chrome  tanned  leather. 
Samples  removed  from  the  test  meters  after  two 
years'  trial  showed  no  signs  of  deterioration  what- 
ever. 

Samples  of  both  the  chrome  and  semi-chrome 
leathers  were  analysed  Ijefore  and  after  the  ex- 
periment. The  results  of  the  chemical  tests 
showed  practically  no  change  in  the  leather,  as 
given  below  : — 


Chrome  leather. 


Before. 


lUneral  ash  . . . 
Chromic  oxide  , 


per  cent. 
5-7 
3-0 


Alter. 


per  cent. 
5-9 
3-0 


Semi-chrome  leather. 


Before. 


After. 


per  cent. 
3-25 
2-1 


per  cent. 
3-3 
2-15 


The  f oUo^ving  tensile  strength  tests  were  made  : — 

Chrome  leather.  Semi-chrome  leather. 

Me.an  of  4  tests  of  strips  }  inch  wide  by  2  inches  long. 


Before  treatment.      Alter. 
21-4  20-7 


Before. 
21-0 


After. 
21-5 


A  careful  comparative  microscopical  examination 
of  sections  of  each  of  the  leathers  showed  that  the 
samples  had  undergone  no  deterioration  of  the 
leather  fibres. 

In  view  of  the  fact  that  the  experiments  had 
shown,  so  far  as  could  be  ascertained  in  the  limited 
time  over  which  the  tests  had  been  made,  that 
the  semi-chrome  East  India  tanned  leather  was 
undoubtedly  superior  to  the  ordinary  East  India 
(Persian)  in  general  use,  it  was  decided  to  adopt 
this  leather  provisionally  for  general  repair  work 
and  in  tlie  manufacture  of  meters  constructed  by 
the  South  Metropolitan  Gas  Company. 

The  following  specification  was  eventually 
adopted  \vith  a  view  to  obtaining  from  various  con- 
tractors a  leather  that  contained  a  sufficient  chrome 
content  to  ensure  that  the  leather  had  been 
properly  retanned  with  the  basic  chromic  salt,  and 
having  in  view  the  most  suitable  treatment  for 
the  purpose  of  providing  a  leather  that  the  experi- 
ments indicated  to  be  the  most  promising. 

Specification  for  the  supply  of  leather  inlcnded  for 
use  in  gas  meters. 

Semi-chrome  East  India  ("  Persian, ")  Sheep. 

Material. 

1.  The  skins  are  to  be  dre.ssed  from  a  good 
quahty  East  Indian  tanned  "  Persian  "  sheepskin 
of  naturally  "  dry  "  tarmage. 

2.  The  goods  to  be  selected  of  as  near  as  possible 
the  requisite  substance  in  the  crust  condition,  in 
order  to  avoid  the  necessity  of  materially  reducing 
the  substance  by  shaving  all  over  the  skin. 

3.  The  goods  to  be  reasonably  free  from  grain 
defects  and  "  tick "  and  from  flaying  defects;  the 
the  skins  to  be  free  from  holes. 

Dressing. 

1.  The  skins  to  be  prepared  by  Ughtly  stripping 
with  borax,  washing,  and  retanning  with  basic 
chromium  sulphate  c'r  basic  chromium  chloride  in 
sufficient  quantity  to  give  the  required  chromuim 
content  given  below  (2). 

2.  The  leather  to  conUin  20 °i  to  2-5%  of 
chromic  oxide  on  the  dry  weight  of  firdslied 
leather. 

3.  The  leather  to  be  neutralised  after  retanning. 

4.  The  fat-hquoring  to  be  done  with  neatsfoot 
oil    and    neutral    soda    soap,    using    an     amount 
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pquivalent  to  ;i9^  oil  ami  2%  soap  on  the  dry 
tinLshed  leather. 

5.  The  leather  to  be  stakeil,  HutTed,  and  lijrlitly 
huffed  on  tin-  irrain  side,  except  wlien  expressly 
stipulate<i  that  biitlhiG:  is  not  to  l>o  done. 

o.  The  goods  to  he  soft  full  supple  leather,  and 
freo  from  any  inclination  to  liarduess. 

One  of  the  a«lvantages  in  favour  of  the  adoption 
of  this  leather  was  that  it  couhl  he  supplied  hy  any 
lirui  of  leather  div.ssers  onlinarily  enirai;ed  in  the 
djvssinK  and  tinishhii;  of  East  India  tannages. 

Subsequent  experience  has  inclined  towards  the 
adoption  of  real  thi-onie  leather  made  fivni  a 
domestic  or  Xew  Zealanil  lamb  skin,  for  xi.se  upon 
the  smaller  size  meters,  Init  retaiuiiif;  the  semi- 
chrome  tanned  East  India  sheep  for  larj^er  size 
meters.  Real  clu-ome  leather  in  the  majority  of 
cases  was  found  to  be  too  soft  and  inclined  to 
bagijiness  when  employed  upon  large  size  meters, 
a  defect  which  is  conducive  to  incorrei-t  registration. 
Semi-chrome  E.I.  sheep  of  1  to  2  mm.  thickness 
possesses,  wlien  properly  dressed,  the  right  amount 
of  suppleness  without  any  inclination  to  be  so  soft 
as  to  be  liable  to  sag  when  used  as  the  bellows  of 
the  meter. 

Tlie  specification  which  has  been  provisionally 
adopted  for  real  chi-ome  lamb  leather  is  as 
follows  : — - 


Chrome  Leather. 


Material. 


1.  The  skins  to  be  tanned  from  a  domestic 
laml>  skin  or  New  Zealand  pickled  lamb  pelt  of 
good  quality,  of  (i  to  8  square  feet  area. 

2.  The  goods  to  be  specially  selected  for  freedom 
from  cookie,  and  be  rea.sonably  free  fi-om  butcher 
cuts,  holes,  and  other  defects. 

;?.  The  skins  to  be  selected  of  as  near  as  possible 
the  required  substance  in  order  to  avoid  the 
uecessity  of  shaving. 

Tannage  and  Dressing. 

1 .  The  goods  to  be  tanned  by  the  chrome  process, 
and  to  contain  a  minimum  of  ."?%  chromic  oxide, 
calcidatert  on  the  dry  (dcgi'easod)  finished  leather. 

2.  The  goods  after  fanning  to  be  neutralised 
and  afterwards  fat-liquored  with  a  minimum  of 
2°'„  neat.sfoot  oil  and  1%  soda  soap  on  the  dry 
fini.shed  leather  weight. 

'.i.  No  glycerine  or  other  siibstance  of  a  hygro- 
scopic Tiature  to  be  applied  to  the  goods. 

4.  'Jlie  goods  to  be  staked,  strained,  and  fluffed 
on  the  flesh  fide,  and  delivered  in  the  original 
undyed  blue  colour. 

.5.  The  skins  to  be  supple,  fully  tanned,  well 
nourished  leather,  and  to  be  free  from  any  ten- 
dency to  hardness. 

It  is  extremely  satisfactory  to  report  that  since 
the  a<loption  of  the  semi-chrome  leather  for  use 
upon  all  meters  of  the  So\ith  Metropolitan  Oas 
Company,  which  change  was  made  on  the  author's 
suggestion  as  far  back  as  .July  1913,  not  one  meter 
fitted  with  these  leathers  has  been  recei\  ed  by  the 
repair  shop  for  renewal  of  the  leather,  and  in  all 
the  niimeroiis  cases  which  have  been  examined, 
including  the  original  experiment  and  tests  made 
on  meters  in  continuous  service,  no  deterioration 
of  the  leather  has  l)een  observable. 

Whilst  the  author  does  not  claim  that  the 
substitution  of  the  two  leathers  above  refcrieil  to 
is  the  final  answer  to  the  question  under  discussion, 
the  practical  result  shows  that  the  adoption  is 
at  any  rate  one  step  in  the  right  direction. 

The  resi.stance  of  chrome  leathe""  (and  of  leather 
semi-chromed  to  such  a  ilegree  that  it  possesses 
practically  the  whole  of  the  essential  properties  of 
the  full  clirome  product)  to  the  action  of  small 
traces  of  acid,  and  of  alkaline  gases,  was  thoroughly 


investigated  by  the  author  some  yeni-s  ago.*  in 
continuation  of  the  investigations  of  the  special 
Society  of  .\rts  fouunittee  on  the  Deterioration  of 
Leathei-s  for  Uookbinding,  published  in  1001. 

It  is  also  now  a  \\ell  known  fact  that  the  lite  of 
chrome  tanned  belting  leathers  \iseil  for  the 
transmission  of  power  in  chemical  and  other  works, 
where  they  are  subjected  to  various  chemical  gases, 
is  much  greater  tlian  is  the  case  with  ordinary 
vegetable  tanned  leather,  and  also  longer  than  is 
tlie  case  of  the  majoritv  of  cotton  and  other  fibre 
beUs. 

In  the  recent  report.f  made  by  Dr.  Lessing  to 
the  Joint  t'tuiiniittee  representing  the  Society  of 
British  tras  Industries  and  the  Institution  of  Gas 
Engineers,  reference  has  been  niavln  to  the  in- 
vestigations of  the  Society  of  Arts  t'ommittee 
on  the  Deterioration  of  Bookbimiing  Leathew, 
referred  to  above. 

Dr.  Lessing  gives  details  of  analyses  of  21 
samples  of  leathers  used  for  diaphragms  in  which 
the  percentage  of  acid  (in  terms  of  sulphuric  acid) 
varied  from  0-54%  to  1-37%  in  leathers  tliat  had 
not  been  used,  lliese  resxilts  are  entirely  contra- 
dictory to  the  author's  experience. 

As  above  referi'ed  to.  the  ordinary  meter  leathers 
are  made  from  sheepskins  tanned  in  East  India, 
chiefly  by  native  tanners  in  a  comparatively  small 
way  of  business.  The  term  "  Persian  "  applied  to 
these  goods  does  not  indicate  the  .source  of  origin, 
and  Is  only  a  trade  description  that  originated  many 
years  ago.  when  an  importer  having  discovered 
these  goods  in  India  was  desirous  of  eliminating 
competition  for  tlicir  purchase,  and  in  order  to 
mislead  his  trade  rivals  called  them  Pereian  sheep- 
skins, which  res\ilti'(l  in  keeping  the  source  of 
s\ipply  secret  for  some  time  ;  the  original  route 
for  ]<jast  Indian  shipping  was  bv  wav  of  the  Persian 
Gulf, 

No  mineral  acid  is  used  by  the  native  tanner  in 
the  maiuifacture  of  these  goods,  and  in  a  lengthy 
experience  of  these  goods  the  autlior  has  not  known 
a  single  case  where  the  leather  has  been  found  to 
contain  sulphuric  or  other  mineral  acid  in  the 
original  condition  as  imported. 

'i'he  author  can  also  vouch  for  the  fact  that  the 
three  principal  leather  manufacturers  specialising  . 
in  the  manufactiu'e  of  leather  for  meter  dia- 
phragms do  not  use  sulphuric  acid  in  the  dressing 
of  these  particular  goods.  The  use  of  sulphuric 
acid  for  clearing  and  improving  the  grovnul  colour 
of  Ea.st  Indian  and  other  tannages  preparatory  to 
dyeing  briglit  and  fancy  shades  of  colour,  was 
quite  common  before  the  investigation  of  the 
Society  of  Arts  Committee,  and  resulted  in  the 
rapid  deterioration  of  these  leathers  when  used  for 
bookbinding  ;  this  practice  has  now  ceased  upon 
these  leathers,  following  the  report  in  question. 
It  has  never  Ijeen  common  in  the  case  of  meter 
leathers. 

With  reference  to  the  statement  made  in  Dr. 
Ijessing's  report  that  the  presence  of  decomposition 
products  of  leather  was  t'o\ind  in  the  non-volatile 
residues  obtained  from  meter  liquids,  from  which 
he  infers  that  there  has  been  solvent  action  of  the 
gas  and  meter  liquids  >ipon  the  leather  diaphragm, 
the  author  would  point  out  that  sumo  small 
amount  of  leather  substance  is  invariably  present 
in  all  meter  liquids.  This  does  not  nece.s.sari!y 
originate  by  reason  of  any  solvent  action  of  the 
gases  or  the  meter  liquid,  but  is  often  due  to  the 
fa<;t  that  the  leather  on  account  of  its  having  been 
subjected  to  mechanical  attrition  on  both  sides  on 
an  emery  wheel,  has  a  fine  velvety  nap  surface, 
and  if  not  carofidly  brushed  before  being  cut  up, 
introduces  .a  <iuantity  of  leather  dust  into  the 
meter  which  subsequently  finds  its  way  into  the 
meter    liquid.     The    samples    of    meter    liquids 


•  J.  Boc.  Dyore  and  Col.,  1908, 14,  160;  thli  J.,  1908,  NO. 
t  See  thli  J.,  1916,  824. 
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pxiimiiied  liy  the  author  li.ave  had.  as  above  statod, 
littlo  .solvent  action  upon  pieces  of  leather  that 
liave  lieen  immersed  in  them  for  long  periods. 

Till'  iihove  results  of  the  investigation  are  not 
considered  Ijy  the  author  to  he  final,  Ijut,  as  stated 
in  the  opcnini;  parasrraph,  to  he  a  contribution  to 
the  discussion  on  the  subject.  Further  experi- 
uiiiital  woik  is  in  progress,  and  the  author  hojx's 
to  he  al)le  to  communicate  any  interesting  results 
defiling  with  this  important  industrial  problem, 
in  due  course. 

The  author  desh'es  to  take  this  opportunity  of 

'expressing   his    thanks    to    tho    Chairman    of    the 

South  Metropolitan  Gas  Company  (Dr.  Carpenter) 

for  granting  him  permission  to  publish  tho  results 

of  his  investigations. 

Leathersellers'  Technical  College, 

Tower  Bridge  Road, 

London,  S.K. 


British  Association. 
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ADDRESS  TO  THE  CHEMICAL,  SECTION. 

BY  PROFES.SOR  G.  G.  HENDERSON,  U..SC.,  LL.D.,  F.R.S., 

President  of  the  Section. 
(Abstract.) 

The  period  which  has  elapsed  since  1885  has 
witnessed  reniarliable  progress  in  every  branch  of 
pure  and  applied  chemistry.  Whilst  the  study  of 
the  compounds  of  carbon  has  been  pursued  vvith 
luiflagging  energy  and  success,  it  has  no  longer  so 
largely  monopolised  the  activities  of  investigators. 
Interest  iu  the  other  elements,  which  had  been  to 
some  extent  neglected  on  account  of  the  fascina- 
tions of  carljon,  has  been  revived  w ith  the  happiest 
rcsidts. 

The  more  purely  scientific  side  of  our  science  (tan 
daun  no  monopoly  in  progress,  for  applied 
chemistry,  in  every  department,  has  likewise  ad- 
xanced  with  giant  strides,  mainly  of  course  thi-ougli 
the  application  of  the  re.sidts  of  scientific  research 
to  industrial  purposes.  JIany  of  tho  more  striking 
results  in  the  field  of  modern  chemical  industry 
have  been  obtained  by  taking  advantage  of  tlie 
powers  we  now  possess  to  carry  out  operations 
economically  both  at  very-  high  and  at  very  low 
temperatures,  and  by  the  employment  on  the 
manufacturing  scale  of  electrolytic  and  catalytic 
iiiethods  of  production.  Thanks  largely  to  the 
invention  of  tiie  dynamo,  the  tochnologLst  is  now 
able  to  utilise  electrical  energy  both  for  the  pro- 
duction of  high  temperatures  in  the  different  types 
of  electric  furnace  and  for  electrolytic  processes  of 
the  most  varied  description.  Among  the  opera- 
tions carried  out  with  the  help  of  the  electric 
furnace  may  be  mentioned  the  manufacture  of 
graphite,  silicon,  and  phosphorus  ;  of  cliromium 
and  other  metals  ;  of  carbides,  silicides,  and 
nitrides  ;  and  the  smelting  and  refining  of  iron  and 
steel.  Calcium  carbide  claims  a  prominent  place 
in  the  list,  in  the  first  place  because  of  the  ease 
with  which  it  yields  acetylene,  which  is  not  only 
used  as  an  iUnminaut,  and.  in  the  oxy-acetylene 
burner,  as  a  means  of  producing  a  temperature  so 
high  that  the  cutting  and  welding  of  steel  is  now 
a  comparatively  simple  matter,  but  also  promises 
to  serve  as  the  starting-point  for  the  industrial 
synthesis  of  acetaldehyde  and  many  other  valuable 
organic  compounds.  Moreover,  calcium  earliide 
is  readily  converted  in  the  electric  furnace  into 
calcium  cyanamide,  which  is  emploved  as  an 
efficient  fertiliser  in  place  of  sodium"  nitrate  or 


ammonium  sulphate,  and  ivs  a  source  of  ammonia 
and  of  alkali  cyanides.  Among  the  siUcides  car- 
borundmn  is  increasingly  use<l  as  an  abrasive  and 
a  refractory  material,  and  calcium  silicide,  which 
is  now  a  connncrcial  product,  forms  a  constituent 
of  some  blasting  explosives.  The  Serpek  proi-ess 
for  the  preparation  of  .iluniina  and  ammonia,  by 
th(^  formation  of  iiliimiMinuL  nitride  from  liauxite 
in  the  electric  fm'nacc  .-uid  its  subsequent  decom- 
position by  caustic  soda,  should  also  be  mentioned. 
Eurtlier,  Uio  electric  furnace  has  made  possible  the 
manufacrture  of  silica  ajiparatus  of  all  kinds,  both 
for  the  laboratory  and  the  works,  and  of  alundum 
ware,  also  used  for  opcn'atioMS  at  high  temperature. 
Finally,  the  lirst  step  in  the  manufactm'e  of  nitric 
acid  and  of  nitrites  from  air,  now  in  operation  on 
a  very  large  scale,  is  the  combustion  of  nitrogen  in 
the  electric  arc. 

In  other  industrial  operations  the  high  tempera- 
tui-e  which  is  necessary  is  obtained  by" the  help  of 
tho  oxy-hydrogen  or  the  oxy-acetylene  flame,  the 
former  being  used,  amongst  other  purposes,  in  a 
small  but  I  believe  profitable  industry,  the  manu- 
facture of  synthetic  rubies,  sapphires,"  and  spinels. 
Also,  within  a  comparatively  recent  period,  advan- 
tage has  been  taken  of  the  characteristic  properties 
of  aluminium,  now  oljtainable  at  a  moderate  price, 
in  the  various  operations  classed  iinder  the  heading 
alumino-thermy,  the  most  important  being  the 
reduction  of  refractory  metallic  oxides,  although,  of 
course,  thermite  is  useful  for  the  production  of 
high  temperatures  locally. 

The  modern  methods  of  li(|uefying  gases,  which 
have  been  developed  witliin  the  period  under 
review,  have  rendered  possilde  research  work  of' 
absorbing  interest  on  the  effect  of  very  low  tenipera- 
tiu'cs  on  the  properties  and  chemical  activity  of 
many  sidjstances,  and  have  been  applied,"  for 
instance,  iu  separating  from  one  another  the 
members  of  the  argon  family,  and  in  obtaining 
ozone  in  a  state  of  practical  piuity.  Moreover, 
industrial  applications  of  these  methods  are  not 
lacking,  amongst  which  T  may  mention  the  separa- 
tion of  nitrogen  and  oxygen  from  air,  and  of 
hydrogen  from  water-gas — processes  which  have 
helped  to  make  these  elements  available  for 
econonaic  use  on  the  large  scale. 

Electrolytic  methods  are  now  extonsi\ely  em- 
ployed in  the  manufacture  of  both  inorganic  and 
orgaruc  substances,  and  older  processes  are  being 
displaced  by  these  modern  rixals  in  steadily  in- 
creasing number.  It  is  sufficient  to  refer  to  the 
preparation  of  sodium,  magnesium,  calcium,  and 
aluminium,  by-  electrolysis  of  fused  compounds  of 
these  metals  ;  the  refining  of  iron,  copper,  sil\er, 
and  gold  ;  the  extraction'of  gold  and  nickel  from 
solution  ;  the  recovei'j^  of  tin  from  waste  tin-plate  ; 
the  i^reparation  of  caustic  alkalis  (and  simultane- 
ously of  chlorine),  of  hypochlorites,  chlorates,  and 
perchlorates,  of  hydrosulphites,  of  permanganates 
and  ferricyanides,  of  persulphates  and  percar- 
bonates  ;  the  regeneration  of  chromic  acid  from 
chromimu  salts  ;  the  preparation  of  hydrogen  and 
oxygen.  As  regards  organic  compounds,  we  find 
chiefly  in  use  electrolytic  methods  of  reduction, 
which  are  specially-  effective  in  the  case  of  many 
nitrocompouuds,  and  of  oxidation,  as  for  instance 
the  conversion  of  anthracene  into  anthraquinone. 
At  the  same  time  a  number  of  other  compounds, 
for  exami>le  iodoform,  are  also  prepared  electro- 
lyticaUy. 

Within  recent  years  there  have  been  great 
advances  in  the  application  of  catalytic  methods 
to  industrial  purposes.  Some  processes  of  this 
class  have,  of  course,  been  in  use  for  a  considerable 
time,  for  example  the  Deacon  chlorine  pitjcess  and 
the  contact  niethod  for  the  manufacture  of 
sulphuric  acid,  whilst  the  preparation  of  phthalic 
anhydride  (largely  used  in  the  synthesis  of  indigo 
and  other  dyestuns),  by  the  oxidation  of  naphtha- 
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lene  wnth  sulphuric  acid  with  the  assistance  of 
inervniric  sulphate  as  catalyst,  is  no  novelty.  More 
recent  are  the  contact  methods  of  obtaining 
ammonia  liy  the  direct  comliination  of  niti-o^en 
and  hydrogen,  and  of  oxidising:  ammonia  to  nitric 
acid — both  of  which  are  said  to  he  in  operation  on 
a  very  lan;e  scale  in  Germany.  The  catahtic 
action  of  metals,  particularly  nickel  and  copper, 
is  utilised  in  j>rocesses  of  hydroj;enation — for 
example,  the  haiileninsr  of  fats,  and  of  dehydi-o- 
penation.  as  in  the  preparation  of  acetaldehyde 
front  alcohol,  and  such  metallic  oxides  as  alumina 
and  thoria  can  be  used  for  prxK-esses  of  dehydration 
— e.q..  the  preparation  of  ethylene  or  of  ether  fiMUi 
alcohol.  Other  catalysts  employed  in  industrial 
processes  are  titanous  chloride  in  electrolytic  re- 
ductions and  cerous  siilphate  in  electrolytic  oxi- 
ilations  of  carbon  compounds,  gelatin  in  the 
preparation  of  hydrazine  from  ammonia,  sodium 
in  the  synthesb  of  rubber,  etc. 

Other  advances  in  manufacturint:  chemistry  in- 
clude the  preparation  of  a  number  of  the  rarer 
element.*  and  their  compounds,  which  were  hardly 
known  thirty  years  ago.  but  which  now  find  com- 
mercial applications.  Included  in  this  category 
are  titanium,  vanadium,  tungsten,  and  tantalum, 
now  used  in  metallurgy  or  for  electric-lamp  fila- 
ments ;  thoria  and  ceria  in  the  form  of  mantles 
for  incandescent  lamps  ;  pyrophoric  alloys  of 
cerium  and  other  metals  ;  zirconia.  which  appears 
to  he  a  most  valuable  refractory  material  ;  and 
compounds  of  radium  and  of  mesothoriuni.  for 
medical  use  as  well  as  for  research.  Hydrogen. 
together  with  oxygen  and  nitrogen,  are  in  demand 
for  synthetic  purposes,  and  the  first  also  for 
lighter-than-air  craft.  Ozone  is  considerably  used 
for  sterilising  water  and  as  an  oxidising  agent,  lor 
example  in  the  preparation  of  vanillin  from  isoeu- 
genol.  and  hydrogen  peroxide,  now  obtainable  very 
pure  in  concentrated  solution,  and  the  peroxides 
of  a  number  of  the  metals  are  also  utilised  in  many 
different  ways.  The  per-acids — perlioric.  per- 
carbonic.  and  persulphuric — or  their  salts  are 
employed  for  oxidising  and  bleaching  purposes, 
anil  sodium  hydrosulphite  is  much  in  demand  as  a 
reducing  agent — e.g..  in  dyeing  with  indigo. 
Hydroxylamine  and  hydrazine  are  used  in  con- 
siderable quantity,  and  the  manufacture  of  cyanides 
by  one  or  other  of  the  modern  methods  has  become 
quite  an  important  industry,  mainly  owing  to  the 
use  of  the  alkali  salts  in  the  cyanide  process  of  gold 
extraction.  Those  remarkable  compounds  the 
metalUc  carbonyLs  have  been  investigated,  and 
nickel  carbonyl  Ls  employed  on  the  commercial 
scale  in  the  extraction  of  the  metal.  Fine  chemicals 
for  analysis  and  rt«earch  are  now  supplied,  as  a 
matter  of  course,  in  a  state  of  purity  rarely  attained 
a  quarter  of  a  century  ago. 

In  the  organic  chemical  industry  similar  con- 
tinur-d  progress  is  to  be  noted.  Accessions  are 
constantly  being  made  to  the  already  enoi-nious 
list  of  synthetic  dyes,  not  only  by  the  addition  of 
new  members  to  existing  groups,  but  also  by  the 
dis<overy  of  entirely  new  classes  of  tinitorial 
compfiunds  :  natural  indigo  seems  doomed  to  share 
the  f.ite  of  alizarin  from  madder,  and  to  be  ousted 
by  synthetic  indigo,  of  which,  moreover,  a  number 
of  u-seful  derivatives  are  also  made.  Synthetic 
drugs  of  all  kinds — antipyrine  and  phenacetin, 
s\ilphonal  and  veronal,  novocain  and  ^-eucaine, 
salol  and  aspirin,  piperazine  and  adrenaline,  at'ixyl 
and  salvarsan — are  produced  in  large  quantities,  as 
a,\w>  are  many  synthetic  jjerfuTnes  and  flavouring 
materials,  such  as  ionone.  heliotnipine.  and  vanillin. 
('ellul<->8e  in  the  fonn  of  aitiflrial  silk  is  much  used 
as  a  new  textile  material,  syntlietic  camphor  is  on 
the  market,  synthetic  mbb>-r  is  Siiid  to  be  produced 
in  considerable  quantity  :  and  the  manufacture  of 
materials  for  photograjihic  work  and  of  oi-ganic 
comiKJunds  for  research  purposes  Ls  no  small  part 


ot  the  industry.  However,  it  wotdd  serve  no 
useful  purpose  to  extend  this  catalogue,  which 
might  be  done  almost  indefinitely. 

iiritish  chemists  at-e  entitled  to  regard  with 
satisfaction  the  part  which  they  have  taken  in  the 
development  of  scientitic  chemistry  dxiring  tlie  last 
three  decades,  as  in  the  past,  t)ut  with  respect  to 
the  piMgix>ss  of  industrial  chemistry  it  must  be 
r^retfidly  admit t«Hl  that,  except  in  isolated  cases, 
we  have  l^jvUed  to  keep  pjice  with  our  competitors. 
Consider  a  single  example.  Although  there  still 
remain  in  .South  .\merica  considerabli'  dep  isits  of 
sodium  nitrate  wliiili  lan  be  worked  at  a  pi-ofit,  it 
is  clear  tluit  .sooner  or  later  other  sources  of  nitric 
acid  nuist  be  made  available.  The  sjTithetic  pro- 
duction of  nitri(^  acid  from  the  air  is  now  Ji  com- 
mercial success  ;  several  dilTercnt  processes  are 
in  operation  abroad,  and  Germany  is  reporttii  to 
be  qui*e  independent  of  outside  supplies.  Electrical 
energy,  upon  the  cost  of  which  the  success  of  the 
process  lai'gely  depends,  can  be  produced  in  this 
count  ly  at  least  as  cheaply  as  in  Germany,  and  yet 
we  have  done  nothing  in  the  matter,  unless  we 
count  as  something  the  appointment  of  a  com- 
mittee to  consider  jK'ssitjilities.  This  case  is  only 
too  typic;il  of  many  others.  A  number  of  different 
causes  have  contributed  to  biing  about  this  state 
of  affairs,  and  the  responsibility  for  it  is  assigned 
by  some  to  the  Government,  by  others  to  the 
chemical  manufacturers,  and  by  still  othei's  to  the 

Erofes.sors  of  chemistry.  I  tliiiik.  howi'ver,  it  will 
e  genemlly  admitted  that  the  root  of  the  matter 
is  to  be  found  in  the  general  ignorance  of  and 
indifference  to  the  methods  and  residts  of  scientific 
work  which  characterises  the  people  of  this 
countiy. 

I  believe  that  a  brighter  day  is  dawning,  and 
that,  if  only  we  rise  to  the  occasion  note,  chemistry 
in  this  countiy  will  attain  the  X)osition  of  import- 
ance which  is  its  due.  The  Government  has 
taken  a  most  significant  step  in  advance 
by  appointing  an  Advisory  Council  for  Scientific 
and  Industrial  Research  and  providing  it  with 
funds  (see  this  J.,   1015,  783;    1916,  424,  912). 

The  adoption  by  the  Govenmient  of  the  recom- 
mendations made  by  a  Sub-Committee  of  the 
Advisory  Committee  to  the  Board  of  Trade  on 
Commercial  Intelligence  (see  this  J..  1910,  279) 
would  go  far  t*)  establish  British  chemical  industry 
on  a  secure  basis,  and  would  undoubtedly  lead  to 
the  expansion  of  already  existing  branches  and 
the  establishment  ot  new  ones.  Meanwhile,  the 
Australian  Government  has  set  an  example  wliich 
might  be  followed  with  great  advantage,  and  their 
admiral)!e  scheme  (this  J.,  1910.  440)  is  more 
compiehensive  and  more  generous  than  tliat  of  our 
Government,  but  it  coidd  be  rivalled  without  much 
difficulty.  We  already  pos.sess  an  important  asset 
in  the  National  Physical  Laboratory,  and  there 
now  exists  the  .XdvLsory  Council  with  its  extensive 
powers  and  duties.  What  is  lacking  in  our  scheme, 
so  far  as  chemistry  is  concerned,  coidd  be  made 
good,  fiistly,  by  pi-oviding  the  Advisory  Council 
with  much  lai-ger  funds,  and,  s<>condly,  by  the 
establishment  of  a  National  (^lemical  Laboratxiry — 
an  institute  for  research  in  pure  and  applied 
chemistry — or  by  assisting  the  development  of 
research  departments  in  our  universities  and 
techirical  colleges  (as  is  now  being  done  in  .America), 
or,  better  stUl,  by  moN-ing  in  both  directions. 

It  has  been  suggested  by  Dr.  Forster  tluit  the 
State  could  render  assistance  to  chenii<;al  industry 
in  another  way,  namely,  by  the  formation  <if  a 
Cliemical  Intelligence  Departinent  of  the  Boa«l  of 
Trade,  which  should  be  concerned  with  techniial, 
commercial,  and  educational  questions  bearing 
upon  the  indu.stiy  (see  this  .T..  1915,  7ti:{,  1173). 
Tliis  pr-iJijosal,  which  has  been  widely  discussed  and 
on  the  whole  very  favourably  recei\-ed  by  chemiste, 
has  much  to  r'ecommerrd  it.     Tlie  principal  objec- 
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(ions  wliich  liavn  Ix'cii  niisoj  aic  Ijasoil  iipdii  llio 
four  that  (lio  pnip^scil  DciJaitnu'iit,  liowevjT 
energetic  and  cntorprisini;  i|.  miijlit.  Iii^  at  the  st.ii,rt . 
would  soon  be  .so  helplessly  ti'iSSed  and  bound 
down  by  departmental  red  tiipe  as  to  become  ot 
little  or  no  serxiee.  This  daniier,  however,  could 
be  olniated  to  a  j^reat  extent  by  the  institution  of 
a  strousj  Advisory  Committee,  representative  of 
and  elected  by  tlie  .Societies  concerned  with  the 
dilTerent  branches  of  chemistry,  which  would  keep 
closely  in  t«iich  with,  the  Chemical  Intelligence 
l)ej)artment  on  the  one  hand  and  with  the  industry 
on  the  other,  and  which  woiUd  act  as  adviser  o"f 
the  permanent  scientific  staff  of  tlie  Department. 
There  is,  1  fear,  little  cliance  of  seeing  Dr.  Forster's 
pi-opt)sal  carried  into  ell'ect  unless  all  the  Societies 
concerned  move  actively  and  unitedly  in  the 
matter  ;  they  must  do  the  pioneer  work  and  must 
submit  a  definite  scheme  to  the  tiovernment.  if 
the  desired  result  is  to  be  attained.  In  the  not 
improbable  contingency  that  the  Board  of  Ti-ade 
will  decline  to  take  action,  1  trust  that  the  scheme 
for  the  estabhshment  of  an  Information  Bureau — 
on  lines  similar  to  but  somewhat  less  \vide-rea,ching 
IJian  those  which  I  have  just  indicated — which 
has  l)eeu  under  the  careful  consideration  of  the 
Council  of  the  Society  of  Chemical  Industry,  vsall 
be  vigorously  prosecuted.  DilTiculties,  chiefly 
linancial,  stand  in  the  way,  but  these  are  not  in- 
superable, especially  if  the  sympathy  and  support 
of  the  Government  can  be  enlisted. 

Unless  the  conditions  and  methods  which  have 
nUed  in  the  past  are  greatly  altered  it  is  hardly 
possible  to  hope  that  the  future  prospects  of  our 
chemical  industry  wUI  be  bright ;  it  is  essential  that 
the  representatives  of  the  industry  should  organise 
themselves  in  their  own  interest  and  co-operate 
in  lighting  the  common  enemy.  Jlore  than  ever 
is  this  the  case  when,  as  we  are  informed,  three 
difterent  groups  of  German  produceis  of  dyes, 
drugs,  and  fine  chemicals,  who  own  seven  laige 
factories,  have  formed  a  combination  with  a 
capital  of  more  than  £11,000,000.  and  vrith  other 
assets  of  very  great  value  in  the  shape  of  scientific, 
technical,  and  financial  efficiency.  Hence  it  is 
eminently  satisfactory  to  be  able  to  record  the 
active  progress  of  a  movement,  orginated  by  the 
(.'hemical  Society,  wliicli  has  culminated  in  the 
formation  of  an  Association  of  British  Cheiuical 
Manufacturers  (see  tliis  J.,  1916,  561).  The  main 
objects  of  the  Association  are  to  promote  co- 
operation between  British  chemical  manufac- 
turei-s  ;  to  act  as  a  medium  for  plac^ing  before  the 
(iovernment  and  Government  otlicials  the  views 
of  manufacturers  upon  matteis  affecting  the 
chemical  industry  ;  to  develop  technical  organisa- 
tion and  promote  industrial  research  ;  to  keep  in 
touch  with  the  progress  of  chemical  knowledge 
and  to  facihtate  the  development  of  new  British 
industries  and  the  extension  of  existing  ones  ;  and 
to  encourage  the  sympathetic  association  of 
British  manufacturers  with  the  various  universities 
and  technical  colleges. 

Needless  to  say,  the  progress  of  this  important 
movement  ^vill  be  assisted  by  everyone  who  is 
interested,  either  directly  or  indirectly,  in  the 
welfare  of  our  chemical  industry,  and,  iiioreover, 
the  support  of  the  scientific  societies  wUI  not  be 
lacking,  for,  as  the  result  of  a  conference  con- 
vened by  the  President  and  CouncU  of  the  Boval 
Society,  a  Conjoint  Board  of  Scientific  Societies 
has  been  constituted,  for  the  furtherance  of  the 
following  objects  : — Promoting  the  cooperation  of 
those  interested  in  pure  or  applied  science  ;  supply- 
ing a  means  whereby  scientific  opinion  may  find 
eiTective  expression  on  matters  relating  to  science, 
industi-y,  and  education  ;  taking  such  action  as 
may  be  necessary  to  promote  the  appUcation  of 
science  to  our  industries  and  to  the  service  of  the 
nation  ;  and  discussing  scientific  questions  in  I 
which  international  co-operation  seems  advisable. 


In  an  .\ddress  given  to  the  Society  of  Chemical 
Industry  last  year  (this  J.,  l'J15,  717),  I  indicated 
another  way  in  which  chemical  manufacturers  can 
help  thentsehcs  and  at  the  same  time  promote  the 
interests  of  chemistry  iu  this  country,  la  the 
Unitetl  Stilt es  of  America  individual  manufacturers, 
or  associatioiLs  of  manufacturers,  have  shown 
themselves  ready  to  take  up  the  scheme  originated 
by  the  late  Professor  Duncan  for  the  institution  of 
industrial  research  scholarshiijs  tenable  at  tlie 
universities  or  technical  colleges,  and  the  results 
obtained  after  ten  yeare'  experience  of  the  v\  orking 
of  this  practical  method  of  promoting  co-operation 
between  science  and  industry  have  more  than 
justified  the  anticipations  of  its  originator.  The 
scheme  is  worthy  of  adoijtion  on  many  grounds,  of 
which  the  chief  are  that  it  provides  definite  subjects 
for  technical  research  to  young  chemists  qualified 
for  such  ^^•ork,  that  it  usually  leads  to  positions  in 
factories  for  chemists  who'  have  proved  their 
capacity  through  the  «ork  done  while  holding 
scholarshii^s,  and  that  it  reacts  for  good  on  the  pro- 
fession generally,  by  bringing  about  that  more 
intimate  intercourse  between  teachers  and  manu- 
facturers which  is  so  nmch  to  be  desired. 

In  this  connection  the  recent  foundation  of  the 
WiUard  Gibljs  Chair  of  research  in  i^iu'e  chemistry 
at  the  University  of  Pittsburgh  is  extremely 
significant,  for  it  shows  that  even  in  such  a  purely 
industrial  community  as  Pittsburgh  it  is  recog- 
nised that  the  most  pressing  need  of  the  day  is  the 
endowment  of  chemical  research  and  the  creation 
of  research  professorships.  Mr.  A.  P.  Fleming, 
who  recently  made  a  tour  of  inspection  of  research 
laboratories  in  the  United  States,  points  to  the 
amount  of  work  done  by  individual  firms  and  the 
increased  provision  now  being  made  for  research 
in  universities  and  technical-  institutions.  Pie 
reports  that  at  the  present  time  there  are  upwards 
of  fifty  corporations  having  research  laboratorie.?, 
costmg  annually  from  £20,000  to  £100,000  for 
niaintenance,  and  states  that  "  some  of  the  most 
striking  features  of  the  research  work  in  America 
.are  the  lavish  manner  in  which  the  laboratories 
have  been  planned,  which  in  many  cases  enables 
large  scale  operations  to  be  carried  out  in  order 
to  determine  the  best  possible  methods  of  manu- 
facturing any  commodity  developed  or  discovered 
in  the  laboratories  ;  the  increasing  attention 
given  in  the  research  laboratories  to  pui'e  science 
investigation,  this  being,  in  my  opinion,  the  most 
important  phase  of  industrial  research  ;  and  the 
absorption  of  men  who  have  proven  their  capacity 
for  industrial  research  in  such  places  as  the  Mellon 
Institute,  the  Bureau  of  Standards,  etc.,  by  the 
various  industries  in  which  they  have  taken 
scientific  interest."  It  is  evidently  the  view  of 
American  manufacturers  that  industrial  research 
can  be  made  to  pay  for  itself,  and  that  to  equip 
and  maintain  research  laboratories  is  an  excellent 
investment. 

It  cannot  he  too  often  reiterated  that  no  branch 
of  chemical  industry  can  aflord  to  stand  still,  for 
there  is  no  finality  in  manufacturing  processes  ; 
all  are  capable  of  improvement,  and  for  this,  as 
well  as  for  the  discovery  and  the  application  of  new 
processes,  the  services  of  the  trained  chemist  are 
essential.  Hence  the  training  of  chemists  for 
industrial  work  is  a  matter  of  supreme  importance. 
Perhaps  it  is  too  much  to  expect  that  practice  in 
research  wiU  be  made  an  indispensable  qualification 
for  the  ordmary  degree  ;  failing  this,  and  indeed 
in  every  case,  promising  students  shoidd  be  en- 
com-aged,  by  the  award  of  research  scholarships, 
to  continue  "their  studies  for  a  period  of  at  least 
two  years  after  taking  the  B.Sc.  degree,  and  to 
devote  that  time  to  research  work  which  would 
qualify  for  a  liigher  degree.  In  this  connection  an 
excellent  object-lesson  is  at  hand,  for  the  output 
of  research  work  from  the  Scottish  Universities 
has  very  greatly  increased  since  the  scheme  of  the 
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Carnegie  Trust  for  the  institution  of  resi'rti\-h 
scholarships  has  come  into  operation.  Thanks  to 
these  scholarships,  nuiul>e:-s  of  capaMe  young 
Sjrailuates,  who  otherwise  for  the  most  part  would 
have  hail  to  seek  paid  employment  as  soon  as  their 
degree  courses  were  oompleteil.  have  been  euaMed 
to  ilevofe  two  or  more  years  to  resoarcli  work. 

On  the  whole,  there  is  not  much  fault  to  be 
found  with  the  training  for  chemists  supplied  by 
the  universities  and  technical  colleges,  but  tliei-e 
is  still  room  for  iiuproveiueuts  which  coidd  ;ind 
would  be  carried  out  if  it  were  not  that  the  sclent  ilio 
departments  of  these  institutions  are  as  a  nde 
hampered  by  lack  of  fumls.  Ilence  no  opportunity 
should  Vie  lost  of  impressing  upon  the  CTOvernineiit 
the  neces.sity  for  increiusing  the  grants  to  the 
si-ientific  departments  of  our  higher  teaching 
institutions,  and  for  the  provision  of  research 
scliolarships.  It  is  rmu-h  to  be  desired  also  that 
wealthy  men  in  this  country  should  take  an 
example  from  America  and  acquire  more  generally 
the  liabit  of  devoting  some  part  of  their  means  to 
the  endowment  of  higher  education.  The  private 
donations  for  science  and  education  made  iu  the 
United  States  during  the  last  forty-three  >eai-s 
amount  to  the  magnificent  sum  of  £117,000,0(10, 
and  recently  the  average  annual  benefactions  for 
educationalpurposes  total  nearly  £0,000,000.  Of 
course  there  are  few,  if  any.  of  the  universities  and 
colleges  in  this  country  which  are  not  deeply 
indebted  to  the  foresight"  and  genei-osity  of  private 
benefactors,  but  the  lavish  scale  on  which  funds 
are  pi-ovided  in  America  leads  to  a  certain  feeling 
of  a«lmiring  envA*. 

After  all,  the"  chief  diflflculty  which  confronts 
those  who  are  eager  for  progress  in  educational 
mattei's  is  that  so  many  of  our  most  famous  scliools 
are  .still  conducted  on  media^v.al  lines,  in  the  sen.se 
that  the  "  education  "  administered  is  almo.st 
wholly  da.ssical.  CoiLsequentlj ,  "  though  science 
enters  into  every  part  of  modern  life,  and  scientific 
method  Ls  necessary  for  success  in  aU  vmdertakings, 
the  affairs  of  the  country  are  in  the  hands  of 
legislators  who  not  only  have  little  or  no  acquaint- 
ance with  the  fundamental  facts  and  jirinciplcs 
signified  by  these  asjiects  of  knowledge,  liut  also 
do  not  imder.stand  how  such  matters  can  be  used 
to  strengthen  and  develop  the  Btate.  Our  ad- 
ministrative officials  are  also  mostly  under  the  .same 
disabilities,  on  account  of  their  want  of  a  scientific 
training.  They  are  edui-ated  at  schools  where 
science  can  receive  little  encouragement,  and  they 
do  not  take  up  scientific  sulijects  in  the  examina- 
tioiLS  for  the  Civil  Service,  Ijecause  marks  can  1)6 
much  more  easily  obtained  by  attention  to  Latin 
and  Greek  ;  and  the  res\ilt  of  it  all  Ls  that  science 
Ls  usually  treated  with  indilTerence,  often  with 
contemxjt,  and  rarely  with  intelligent  appreciation 
by  the  statesmen  and  mem))ei-s  of  the  piil>lic 
services  whose  decisions  and  acts  largely  determine 
the  country's  welfare.  The  defects  of  a  system 
whii-h  places  the  chief  power  of  an  organis.it ion 
wliiili  iieeils  imderstanding  of  science  in  every 
depart incid  in  the  hands  of  j)eople  who  have  not 
received  any  training  in  si-ientifi"  subjects  or 
methods  are  obvious."*  The  remedy  is  also 
obvious. 

Here,  again,  the  prospects  are  now  brighter  than 
ever  before,  because  the 'warnings  and  appeals  of 
men  of  science  have  at  last,  and  after  many  yeare, 
l)egun  t«  bear  fruit,  or  perhaps  it  wf»dd  be  more 
correct  to  .say  the  lessons  of  the  war  have  begun 
to  make  an  impression  on  the  powers  that  l)e. 
Within  the  la.st  few  weeks  it  has  been  intimated 
that  the  Oovemment,  giving  ear  to  whpt  has  lieen 
uttered,  incessantly  and  almost  wl  vnnncam.  with 
regard  to  British  neglect  of  siience,  propo.se  to 
appoint  a  committee  to  inquire  into  the  position 
of  science  in  our  national  system  of   education, 


especially  iu  luuversities  and  sei'oudtu-y  schools. 
The  dut\  of  the  committee  will  be  to  advise  the 
authorities  how  to  promote  the  advancement  of 
pui-e  science,  and  also  the  interests  of  trade, 
mdustries,  and  pi-otessions  di'pendent  on  the 
application  of  science,  bearing  in  mind  the  needs 
of  what  is  described  as  a  liberal  ediu'ation.  It  is 
stated  that  the  conuuiltee  will  include  scientific 
men  in  whom  the  country  will  have  ciuilideuce, 
some  of  those  who  appreciate  the  application  of 
science  to  commerce  and  industry,  and  some  who 
are  able  from  general  experience  to  correlate 
scientilic  teaching  with  education  as  a  whole.  I 
am  .sure  that  we  may  look  forward  with  confidence 
to  the  reiomniendations  of  s\ich  a  committee,  and 
we  shall  hope,  for  the  siike  of  our  country,  that 
their  recommendations  will  l)e  adopted  and  put  in 
force  with  the  least  possible  delay. 


Institute  of  Metals. 

September,   1916. 
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SPELTER 


(Ab.stract.) 
HistfirUal.  In  ISHO  the  tot  >al  product  ion  of  spelter 
in  Europe  was  less  than  .5000  tons  ;  in  \)>W  it  was 
a  little  niori'  than  17,000  tons  ;  and  in  1«70  it  had 
grown  to  rj.'^,2St)  tons  (Germany  .').5,71  t.  Belgium 
4.5,74').  (ireat  Britain  15.000  tons).  The  annual 
production  in  the  United  States  was  at  this  time 
4500  tons.  The  enormous  increase  in  the  rate  of 
production  and  in  the  demand  for  zinc  during  the 
past  fifty  years  is  shown  in  the  following  taljle  : — 


•  "  Nature,"  Keb.  10,  li»16. 


Year. 

European        American 
production,     production. 

World's           World's 
production,     consumption. 

In  long  tons,  2240  lb. 

1870 
1880 
18!)0 
11)00 
1910 
1013 

128.000 
207,000 

310,000 
557,000 
663,000 

4,500 
21,000 

58,000 
247,000 
315,000 

133,000 
228,000 
343,000 
368,000 
801,000 
082,000 

230,000 
34,^.0(KI 
47-1. UIIO 

8:;u,(iiiii 

»S)7,000 

The  most  important  smelting  centres  contributing 
to  the  world's  supply  of  zinc  are  Silesia,  West- 
phalia, and  Belgium,  on  the  Continent,  Swansea. 
in  England.  Illinois,  K.'insas,  and  New  .lersey  in 
the  Uniteil  States.  .lapan  a])pears  to  produce 
about  enough  to  supply  lier  own  demands. 

The  status  of  the  world's  zinc  industry,  prior 
to  the  w-ar.  is  well  .shown  in  the  following  table.s, 
which  give  the  figures  for  the  pi'oduction  and  con- 
sumption C)f  spelter  in  all  the  j)rincipal  countries 
for  ten  years  ending  10 L!,  and  al.so  the  average 
price  in  the  London  market. 

The  sjx'ller  loiiveritioii.  Before  the  war  spelter 
reduction  plants  were  in  e.^ccess  of  the  world's 
requii-ements,  and  the  output  was  therefore  con- 
trolled by  a  .Spelter  Convention  to  maintain  the 
price,  (jiut  of  the  total  wnilil's  proiluction  of 
zinc  of  !I57,000  long  tons  in  lOlj!.  ni-arly  one-third 
(S45,000  tons)  was  controlled  by  tlie  German 
Svndicate  (associated  (ierman  and  Belgium 
iiiakers),  and  nearly  571.000  tons  by  the  Inter- 
national Symlicate  (British  and  eei-tain  Belgian 
and  Frencli  producers).  OreK  of  zinc.  Konnerly 
calaminf;  was  the  most  important  ore  but  at  the 
present  time  zinc  blcixle  is  i\w  chief  .soiiiie  of  the 
metal.     'I'here  is  littli'  doubt  Jiowever.tluit  the  zinc 
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Table  I. 
Production  of  Speller  (in  metric  ions]. 


Countries. 


1804. 


1903. 


1906. 


1907. 


1908. 


1909. 


1910. 


1911. 


1912. 


1913. 


ti«rm«ny  

Belgium    

Holland 

(treat  Britain  . . . . 
France  and  S|)ain 
.Austria  and  Italy 

Russia    

Norway     


I 


191,060 
139,982 
13,099 
46,216 
49,082 
9,248 
10,606 


197,184 

145,392 

13,767 

50,927 

50,369 

9,357 

7,642 


2e5,023 
152,461 
14,650 
52,587 
53,786 
10,780 
9,610 


208,707 
134,492 
14,990 
55,595 
55,733 
11,359 
9,733 


Pro»luction  in  Kurope    '  459,293  474,800 

„  „  United  States  ; 

of  America  I  165,850  !  183,245 

„            „  Australia i          290  650 


498,897  ;    510,614 

202,092      226,838 
1,026  996 


Total     about      625,400 


Vearly  average  price     £ 


658,700  J   702,000      738,400 


216,876 
163,019 
17,257 
54,473 
65,819 
12,761 
8,839 


531,044 

189,941 
1,087 


722,100 


220,080 
167,100 
19,548 
59,350 
56,118 
12,638 
7,945 


542,779 
240,446 


227,747 
172,578 
20,975 
63,078 
59,141 
13,305 
8,631 


250,393 

195,092 

22,733 

66,956 

64,221 

16,876 

9,936 

6,680 


365,455      632.887 


783,200 


22  11  10  25  7  7  27  1  5  23  10  9  20  3  6  22  3  0 

I        I        I 


250,627 
508 


267,472 
1,727 


816,600   902,100 


271,064 

200.198 

23,932 

57,231 

72.161 

19,604 

8,763 

8,128 

661,081 

314,512 
2,296 


28.1,113 

197,703 

24,323 

59,146 

71,023 

21,707 

7,610 

9,287 

673,912 

320.283 
3,724 


977,900 


23  0  0 


3  2  )2fi  3  4 


997,900 


22  14  3 


Countries. 


Table  II. 
Consumption  of  Speller  {in  metric  tons). 


1904. 


1905. 


1906. 


1907. 


1908. 


1909. 


1910. 


1911. 


1912. 


1913. 


Vnited  States 

ilermany  

(■reat  Britain 

France  

B«'lgium     

Austria-Hungary 

Russia    

Italy 

Si>3in     

-Netlierlands  (estimated)    . . 
other  countries  (estimated) 

Total      


157,100 

151,600 

129.100 

67,200 

52,000 

25,300 

23,300 

5,100 

4,000 

3,700 

10,700 


179,000 

162.700 

136,000 

39,700 

49.100 

26,200 

26.000 

5,600 

4.700 

3,800 

11,000 


200,000 

179,300 

140,500 

63,400 

51,000 

28,300 

17.000 

6,200 

4.700 

3.800 

11,000 


227,900 

174,400 

140.700 

69^600 

55.000 

30,300 

17.600 

.    7,100 

4,800 

3.S00 

12,000 


629,300  I    663,800      705,200  '    743,200 


188,300  { 
180,200  : 
138,500 
77,900 
68,0<X)  ' 
32,600  1 
17,800 
8,400  : 
5,000 
3,800  \ 
10,000 


246,900 

188,100 

155,500 

66.900 

64,600 

32,800 

18,400 

8,200 

4,500 

4,000 

9,000 


244,500 

184,i)00 

177,800 

56,300 

76,500 

33,800  , 

24,900 

8,100 

4.200 

4.000 

12,400 


251,600 

219.300 

175,700 

82,000 

73,700 

43,500 

28.900 

10,100 

4,800 

4,000 

17,800 


730,500      798,900      827,000      911,400 


312,000 

225,800 

185,200 

82,000 

77.200 

46,800 

27,'.10O 

10,700 

4,700 

4,000 

19,700 


313,300 

232  0011 

194,600 

81,000 

76,40(1 

40,400 

33,300 

10,900 

5,900 

4,000 

20,900 


996,900    1,012,700 

I 


of  the  fvif uie  will  be  derived  larg;ely  fi'om  concen- 
Irates  obtained  from  low  grade  and  complex  ores, 
by  gravity,  magnetic,  flotation,  etc..  methods  of 
separation.  At  the  present  time  the  chief  source.* 
of  the  world's  supply  of  zinc  ores,  including  concen- 
trates, are  the  United  States.  AustraUa.  Germany. 
Italy,  Spain,  Algeria,  and  Tunis.  Zinc  ores  also 
occur  abundantly  in  China,  and  increasing 
quantities  are  exported  Viy  Japan.  The  total  out- 
put of  dressed  zinc  ore  for  tite  I'nited  Kingdom 
(chiefly  Cumberland  and  Xorthumberland)  is  about 
17,500  long  tons  per  annum.  In  1913,  ll,2(iO  tons 
was  exported  to  Belgitim  and  1960  tons  to  Fi-anco. 
In  the  same  year  the  total  imports  of  zinc  ore  by 
British  smelters  amounted  to  approximately 
r>,),000  long  tons,  derived  mainly  from  Australia, 
Italy,  Algeria,  Germany,  Spain,  and  France.  Tlie 
most  important  sources  of  zinc  ore  in  the  British 
Kmpire  are  the  deposits  at  Broken  Hill.  Owing 
to  the  shortage  of  the  supply  of  domestic  ores. 
Kuropean  smelters  have  imported  for  some  years 
considerable  iiuantities  of  zinc  ore  from  Sardinia, 
.\lgeria,  Australia,  and,  in  recent  years,  in  in- 
creasing amount,  fi-oni  America.  The  ore  is 
shipped  in  bulk  to  Antwerp  and  Swan.sea.  generally 
in  the  calcined  or  roasted  state.  The  ores  are 
l)Ought  on  different  formulae,  of  which  the  following 
is  a  type  :— V  =00095  P  (T  —  8)  —  R,  where  V  is 
the  value  in  £  per  ton,  P  the  price  of  spelter  (good 
ordinary  brands)  in  London,  T  the  percentage  of 
zinc  in  the  ore,  R  the  returning  charge  (i.e.  cost 
of  smelting  per  ton),  btit  the  "value  is  affected 
advei'sely  by  the  presence  of  impurities,  such  as 
load  (which  shoidd  not  exceeil  3%),  u-on  ami 
manganese  (which  shoidd  not  exceed  10°,,).  and 
fluorspar. 

The   following   approximate   figures,    making   a 
total  of  nearly  900,000  tons,  of  the  European  zinc 


ore  trade  in  1913  are  available  :  Zinc  ore  imported 
into  :  Germanv  308.000,  Austro -Hungary  50,000, 
Belgium  300,000,  France  173,000,  England  05,000 
long  tons. 

Metallurgy  of  zinc.  Practically  all  the  zinc  of 
commerce  is  produced  by  distillation  of  the  oxide 
with  carbon.  Calamine  ores  are  calcined  in  simple 
shaft  furnaces  or  in  reverberatory  ftu-naces. 
Crushed  zinc  blende  is  best  roasted  in  mechanically 
raked  furnaces  such  as  the  Zellweger  and  Mert-ou 
furnaces,  and  in  muffle  furnaces,  such  as  the 
Hegeler  furnace  (when  the  blende  ik  burnt  for 
stilphuric  acid  manufacture),  though  double- 
hearth  hand-raketl  reverberatory  furnaces  are  still 
in  use  in  Europe.  The  retorts  are  best  made  by 
hydraulic  machines,  but  hand-made  retorts  ai-e 
still  largely  used.  American  clays  are  inferior  to 
European,  and  do  not  allow  of  such  high  tempei-ii- 
tiires  being  employed.  Progress  in  the  metaUurgy 
of  zinc  in  recent  years  has  been  confined  mainly 
to  changes  directe<i  towards  higher  extraction 
results  and  the  reduction  of  labour.  Tluis  all 
modern  furnaces  are  gas-fired,  and  aie  mosth' 
worked  on  the  regenerative  system. 

In  du'ect-fu'ed  furnaces  the  coal  consumption  is 
alxiut  2  tons  or  more  yjer  ton  of  ore  smelted,  while 
in  modern  gas-fu-ed  Belgian  furnaces  the  con.stmip- 
tion  of  coaffor  fuel  is  about  It!  ton  per  ton  of  oi-e 
smelted.  For  Rhenish  gas-fired  furnaces  the 
average  is  about  11  to  1-2  ton.  With  a  view  to 
the  reduction  of  the  cost  of  laljour.  mechanical 
appliances  for  chaiging  and  cleaning  the  retorts 
have  been  introduced  in  several  European  works, 
and  more  recently  in  .Unerican  works,  but  they 
have  not  met  with  general  favour.  The  ore 
charged  into  the  retorts  generally  contains  about 
45  to  50  "o  of  zinc.  The  weight  of  the  charge 
varies   with   the   size   of  the  retorts,   the  Belgian 
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retorts  in  tho  T'iiit»Hl  Sljitos  tukiiii;  alioul  00  11>.. 
plus  a  small  quantity  of  liy-iutiducts,  oxclusixo  of 
reduction  inatcrial.  wiiilo  for  Rhenish  rt-toits  in 
Europe  it  is  from  75  to  i)0  ll«.  The  plant  at 
Port  Pirie,  Australia,  i-oinprises  10  ^as-tired 
fumaoes,  each  containiu);  2  tiers  of  Rhenish 
retorts  hack  to  hack,  with  tluve  rows  of  24  retorts 
in  each  tier,  i.e..  a  total  of  l-l-lO  retorts.  The 
charge  consists  of  10.000  11>.  of  washed  concentrate. 
3000'  lb.  of  coke,  and  l.^iOO  lb.  of  coal,  and  tlie 
retorts  are  heated  slowly  to  1325- — 1350"  C.  With 
ordinary  ores  the  residue  left  contains  as  a  rule 
from  4  to  8  ''o  Zn,  and  a  irooil  deal  of  un)>urnt  coal. 
This,  aft<?r  st-reening,  and  mixins;  with  about  20  °i 
of  fresh  coal,  is  in  some  works  used  as  a  fuel  for 
boilers.  With  leady  ores,  practically  all  the  lead 
and  silver  remain  in  the  residues.  In  such  cases 
these  are  ground  and  concentrated  and  sold  to 
lead  smelters.  The  amount  of  lead  a<lniissible  in 
the  distillation  process  is  usually  considered  to  be 
limited  to  about  10  "o-  ^wt  with  care,  and  the 
selection  of  suitable  retort  materials,  it  is  possible 
to  treat  successfully  ores  contairiing  fi'om  14  to 
•even  20%  Pb.  In  modern  German  and  Belgian 
practice  a  90  °o  jield  of  spelter  is  constantly 
reached  with  roasted  blende  carrying  50°oZn; 
in  the  Western  States  of  ^Vmerica  tlie  yield  from  a 
40  "o  ore  is  state<l  to  be  about  75  to"  80  %  ;  tlie 
yield  in  this  country  is  u.svially  abovjt  85  So- 
Complex  zinc-bearing  ores  are  concentrated  by 
mechanical  dressing,  electrostatic,  magnetic,  and 
flotation  processes.  The  last-named  process  pro- 
duces slimes,  the  metallurgical  treatment  of  which 
is  the  greatest  problem  of  zinc  smelters  at  tlie 
present  time.  The  lo.ss  of  zinc  in  roasting  is  par- 
ticularly large,  and,  in  smelting,  lead  tends  to 
distil  over  with  the  zinc.  This  lead  may  however 
be  kept  back  by  passing  the  zinc  vapours  through 
charcoal  or  burnt  fireclay  filters.  When  slimes  and 
fine  ore  are  briquetted  with  bituminous  coal  and 
pitch,  the  filtration  wliich  takes  place  through  the 
pores  of  the  briquettes  causes  the  lead  to  remain  in 
the  carbonaceous  residue,  this  then  being  suitable 
for  lead  smelting.  Briquetting  has  the  further 
advantages  of  allowing  larger  charges  to  be  worked, 
and  making  the  charging  and  discharging  operat  ions 
more  rapid  and  cleanly.  Another  successful 
method  of  dealing  with  complex  ores  is  to  reduce 
them  in  reverberatory  furnaces,  or  in  a  current  of 
air,  whereby  the  zinc  is  again  immediately  oxidised 
by  the  carbon  dioxide  formed,  and  by  the  air. 
The  ga.seous  products  carrying  the  zinc  oxide  are 
passed  through  a  cooling  lower  to  a  series  of 
woollen  bags  wherein  the  oxide  is  retained.  Com- 
plex ores  are  also  smelted  in  electric  furnaces,  and 
this  process  may  pos.sibly  be  advantageously 
substituted  for  the  retort  process  where  fuel  is 
dear  and  hydro-electric  power  easily  availalde. 
The  reduction  of  carbon  dioxide  is  more  incom- 
plete however  than  in  retorts,  with  the  result  that 
a  larger  amount  of  fume  (blue  powder)  containing 
8  to  10%  of  zinc  oxide,  is  formed.  In  the  Cote 
and  Plerron  process  blende  is  smelted  without 
preliminan,-  treatment.  The  furnace  is  circular, 
with  sides  and  bottom  lined  with  graphite,  the  top 
being  a  low  dome  of  fire-brick.  .V  carbon  electrode, 
which  can  be  raised  or  lowered,  pa,sses  through  an 
opening  in  the  centre  of  the  top,  whilst  the  other 
electrode,  a  cone  of  graphite,  projects  from  the 
hearth.  The  charge  consisting  of  a  mixture  of 
blende,  iron,  and  lime  Is  introducedthrough  the  roof 
into  the  hot  furnace,  and  the  first  reaction  of  iron 
on  lead  sulphide  is  effected  at  a  relatively  low  tem- 
perature. The  resulting  lead  is  tapped.  Tlie 
temperature  is  then  raised  to  induce  decompositir.n 
of  the  zinc  sulphide  by  the  iron.  The  zinc  distils 
over,  and  Is  conden-sed  in  the  conden-ser.  the  carhon 
in  which  is  kept  at  a  red  heat,  to  diminish,  as  far 
as  possible,  the  formation  of  zinc-  fume.  Finally, 
iron  sulphide  and  the  slag  are  run  out.     Electric 


zinc  smelting  has  now  passed  tJic  mere  cxpcri- 
wpiital  stage  and  become  a  comniercial  process, 
but  invcsligations  are  sitll  proceeding.  Complex 
ores  are  also  successfully  treated  for  the  production 
of  chloride  or  sulphate,  with  subsequent  leaching. 
The  sul]>liate  may  be  used  for  the  manufacture  of 
lithopone,  or  treated  elelrolytically  for  the  pro- 
duction of  the  metal.  The  chloride  is  treated 
electrolyticaUy  and  the  chlorine  utilised  for  the 
manufacture  of  bleaching  powder.  Jnduf!lrial 
applications  of  :itic.  The  galvanised  iron  industry 
probably  accounts  for  about  00%  of  the  world's 
eonsumiition  of  spelter,  while  the  manufacture  of 
brass  probably  utilises  another  20  or  oven  25%, 
the  rem.iinder  being  used  for  conversion  into  sheets 
and  for  minor  uses.  Hot  galvanising  Is  now  being 
largely  replaced  by  sheiardlsing  and  by  electro- 
lytic deposition.  Zinc  exhibits  its  greatest  degree 
of  ductility  and  malleability  between  100°  C.  and 
150°  C,  between  which  temperatures  it  is  rolled 
into  sheets.  In  the  manufaiture  of  rolled  zinc 
the  usual  practice  is  to  cast  the  metal  into  thin 
plates,  nor  ingots,  which  while  still  hot  are  rapidly 
passed  tluougli  the  rolls  untU  the  desired  thickness 
is  attamed.  Lead  is  stated  not  to  intei  fere  with  the 
rolling  qualities  when  below  l-25<;o-  l>wt.  any 
increase  above  this  is  injurious.  Cadmium  is 
injurious  if  above  0-25%,  whilst  arsenic  and  anti- 
mony are  harmful  from  0-02%,  upwards,  arsenic 
in  particular  having  a  hardening  elTed.  As  little 
as  001  %  Sn  has  a  bad  eftect.  Copper  below  008% 
has  no  elTcct,  nor  iron  below  0- 12  <'o-  Zinc  intended 
for  the  manufacture  of  bra.ss  which  has  to  undergo 
severe  mechanical  treatment,  as  in  the  manufacture 
of  cartridge  cases,  should  be  of  good  grade  and 
contain  not  more  than  0-1%  Pb  and  0  05%  Fe. 
The  highest  grades  of  zinc  are  generally  prepared 
by  the  emploj-ment  of  pure  ores,  and  by  redis- 
tillation of  ordinary  spelter,  but  some  arc  prepared 
by  electrolysis. 

The    following    analyses    of    brands    of    virgin 
spelter  may  be  taken  as  typical : — 


Lead. 

Iron. 

Cadmium. 

Tin. 

Brand. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Upper  B.-ink 

(Englbih)    .... 

2-55 

015 

o-oo 

005 

V.M.fi.  (Beljzium) 

0-66 

0-26 

oil 

003 

Vieille    Moutagne 

(Beleiuin)   .... 

2-(K) 

■     0-04 

007 

nil 

Freiberg  (Saxony) 

103 

0-04 

0-02 

007 

Laiyhutte  (Upper 

Silesia)    

1-12 

0-02 

0-017 

nU 

lipine  electrolytic 

(Upper  SUesla) 

0-06 

0-01 

0-003 

0^)2 

The  impurities  are  often  removed  by  liquating 
the  metal  in  large  reverberatory  furnaces,  with 
sloping  hearth,  holding  from  20  to" 30  tons  of  metal. 
Amongst  the  newer  zinc  alloys  are  those  of 
aluminium-zinc  containing  10  to  20%  Zn,  with 
the  addition  of  a  little  copper,  these  alloys  being 
largely  used  for  light  castings  in  the  automobile 
industry.  Future  of  the  zinc  industry.  Owing  to 
the  shortage  of  spelter  brought  about  by  the  war, 
the  selling  price  of  the  metil  has  appreciated  in 
England  to  more  than  five  times  its  pre-war  figure . 
Very  great  elToi-ts  are  being  made  in  the  I'nited 
States  to  take  advantage  of  the  present  conditions, 
and  the  total  capacity  of  the  American  plants  in 
process  of  erection,  and  completed,  will  be  brought 
to  about  050.000  tons  per  annum,  or  just  douplo 
the  output  of  1013.  The  ore  reserves  in  America 
are  large  and  will  no  doubt  keep  the  smelting 
works  satisfactorily  supplied  with  ore.  In  Ger- 
many the  supply  of  ore  from  .Silesia.  Hungary, 
Carinthia.  and  'iSrol  will  probably  be  in.sufllcient, 
but  although  the'liuportation  of  ore  from  Australia 
is  stopped,  large  quantities  of  concentrates  have 
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been  obtained  from  China,  and  this  soiirre  will  no 
doubt  bo  di<vclop(>il.  For  .som<>  time  the  total 
^nitput  of  (ierniaiiy  and  Belgium  will  proljaldy  be 
only  .siitlicieiit  til  .-^ati.sfy  liotne  v<iii.-<unii>tioii. 
Althouirh  tliere  will  he  Anieriran  i-onipetition  to 
contonil  witii.  the  jiivsent  would  apjiear  to  be  a 
Tery  favourable  opportunity  to  expand  the  spelter 
industry    of    this    eountry,    aud   steps    are    beiug 


taken  to  erect  new  smelting  plants  lioth  in  this 
coiintpj"  and  in  Aiistralia.  Special  inducements 
are  Ijeing  held  ovit  to  Ensrli.sh  .-inielters.  and  a 
sihenie  has  l>een  drawn  up.  and  is  under  con- 
■^ideration,  providinsr  not  oidy  for  preferential 
treatment  of  the  Empire's  ziuc  oi-es,  but  also 
allotins  a  fair  share  of  tlio  raw  material  to  France 
and  Belgium. — T.  St. 
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43rmding  machine  or  (ippurahts  [for  nil-rake.  etc.]. 
G.  R.'Schueler.  Hull.  Eug.  Pat.  12,01.5,  Aug.  20. 
1915. 

Ix  a  grinding  machine  suitalde  tor  oilcake,  a. 
verticfd  cylinder  is  provided  with  a  series  of 
blades  projecting  inwards  to  an  adjustaVde  dis- 
'  luce,   while  a   concentric   rotating   shaft   is  pro- 

■■le<l  with  a  series  of  lateral  holes  arranged  spirally, 
!ii  which  blades  similarly  .adjiLstable  are  fixed. 
I'Ue  material  is  fed  in  at  the  top  and  withdrawn  at 

lie  bottom  through  lateral  openings  which  are  con- 

loUed  t)v  moving  covering  plates  towards  or  awav 

i.ni  them.— W.^F.  F. 


between  the  spiral  guides  to  the  next  compart- 
ment. A  cooling  medium  passes  tipwards  through 
the  casing  and  isguided  by  baffles,  t.     The  mixtiire 


Cover.     Tacoma.     Wash. 
Aug.    15,    1910.     Date   of 


riniliitg-yrtiU.  J.  VT. 
C.S,  r.at.  1.194.717. 
appl.,  Xov.   10),   19ir 

A  CTLINDKICAL  framework  is  mounted  to  rotate 
on  a  horizontal  axis  and  contaiiLs  a  series  of 
cylindrical  pockets  just  witliin  the  outer  surface 
and  supported  by  the  end  plates,  each  pocket  con- 
taining a  number  of  grinding  bat's  which  roll  upon 
one  another  as  the  frame  rotates.  The  drum 
rotates  with  its  lower  part  in  a  receptacle  con- 
taining the  material  to  lie  ground,  and  the  material 
is  taken  up  by  scoops  on  the  drnm  formed  In-  short 
circnniferential  anil  radial  plates,  one  scoop  being 
lirovided  for  each  pocket  and  arranged  so  as  to 
ileliver  the  material  into  the  grinding  pockets  as 
tliey  rise.  The  circumferential  openings  between 
:  he  scoops  are  provided  with  screens.  The  material 
delivered  from  the  grinding  pockets  falls  on  to 
short  radial  plates  and  thence  on  to  a  screen  in  the 
centre  of  the  apparatus.  The  screened  material 
is  delivered  to  a  shoot  extending  thi'ough  an  axial 
opening. — W.  F.  F. 

fixing  and  homogenizing  apparaitts.  J.  Grv, 
Odder.  Denmark.  Eng.'  Pat.  100.077.  Feb.  14, 
1916.  Under  Int.  Conv..  Nov.  25.  1915.  (AppL 
No.  219S  of   1910.) 

The  constituents  of  the  mixture  are  supplied  in 
adjustalile  proportions  by  separate  pmnps.  a.  b.  e, 
'<i  a  series  of  flat,  superposed,  rirctilar  compart- 
ments, f.  (/.  }i.  ;.  ;.  A'.     Each  compartment  contains 
horizontal  disc.  o.  having  projecting  teeth,  p.  on 
'■*  upper  surface  and  spiral  guides,  r.  on  its  lower 
~'irfaoe.     All  the  discs  are  mounted  on  a  vertical 
rotating  shaft,   n.  the  teeth,  p,  moving  between 
"Miquely  inclined  teeth.  (/.  depending  from  the  top 
f  the  compartment.     The   mixture   thus   passes 
iito  each  con  partment   at   the  centre,   outwards 
'•rough    the    moving    teeth,    and    then    inwards 


passes  to  the  homogenizing  chamlier,  2.  provided 
with  outlets.  5.  6.  which  are  adjustable  by  an 
axial  movement  of  the  slightly  conical  rotating 
shaft.  4.  Tlie  homogenized  mixture  is  delivered 
to  the  outlet,  7. — W.  F.  F. 


Kibi  ;     Confiniiow  ■ 


.  F.  D.  .Shaw.  Chicago, 
lU..  Assignor  to  Shaw  KUn  Co..  Atlanta.  Ga. 
U.S.  Pat.  l.]94.55ti.  Aug.  15.  1916.  Date  of 
appl.,  Dec.   19,   1910. 

The  kiln  comprises  a  central  chamber  having  a 
combustion  chamber  on  each  side,  and  a  common 
arched  roof  enclosing  a  space  which  extends  over 
the  combustion  chamliers  and  communicates  with 
the  central  chamber.     A  moving  carriage  may  be 
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carrietl  horizontally  throujili  a  prt-hoating  rhamber 
and  alove  the  central  chamber  close  to  the  couimon 
roof.— W.  F.  F. 

Filler.  C.  T>.  Bunhenal.  New  York.  X'.S.  Pat. 
).194.lH9..\u^'.15,li>Ui.l>ateofappl..Mar.UMyiC. 

A  FILTER  comprises  parallel  plates  with  rit'S  on 
both  faces  forming  cells,  with  filtering  media  be- 
tween them.  A  supply  passage  opens  into  all  the 
cells,  and  valve-controlled  outlet  passain's  com- 
municate with  both  fat-es  of  each  plate. — W.  F.  F. 

Filler.  R.  L.  v  Guijarro.  Habana.  Cuba.  I'.S.  Pat. 
l,195.000.A\ip.l.J.iyHi.  Dnteofappl..Nov.5,1015. 

A  ROTATING  filterin*:  drum  is  mounted  horizontally 
in  a  tank  the  lower  part  of  which  is  roiuentric 
with  the  drum.  The  interior  of  the  drum  com- 
municates with  the  hollow  perforated  central  shaft, 
and  a  vacuum  is  maintained  within  it.  Radial 
vanes  are  provided  to  direct  the  filtered  licpiid  to 
the  central  shaft.  A  conveyor  havins;  scraping 
members  partly  surrounds  the  drum  and  conveys 
solid  material  along  an  inclined  trouglv  to  a  dis- 
charge shoot.  A  bailie  plate  is  provided  having 
one  e<lge  in  contact  with  the  drum  to  prevent 
rotation  of  the  liquid  to  be  filtered. — W.  F.  F. 

Drying-kiln.  C.  Harley,  Ludington,  Mich., 
Assignor  to  I,.  G.  Merritt,  Lockport.  X.Y.  U.S. 
Pat.  1.194.7H4.  Aug.  15,  1916.  Date  of  appl., 
Aug.  28,   1915. 

A  NUMBER  of  superposed  horizontal  platens  are 
formed  of  parallel  pipes  connected  so  as  to  form 
a  continuous  coil  tluxjugh  which  a  heating  medium 
is  circidated.  The  platens  are  connected  alter- 
nately to  two  frames  one  of  which  is  m.ovable. 
The  movable  frame  is  counterbalanced  and  is 
raised  and  lowered  alternately  so  as  to  bring  the 
platens  connected  therewith  into  contact  with  the 
upper  and  lower  surfaces  of  the  fixed  platens. 

— \A'.  F.  F. 

Sizing  or  classifying  coynminuted  material  ;   Process 

of  and  apparatus  for .     II.  51.  Sutton,  and 

W.  L.  and  K.  G.  Steele.  Dallas.  Tex.  V.S.  Pats. 
1.19(1.047  and  1.196.048.  Aug.  29,  1916.  Dates 
of  appl.,  Feb.  5,  1914,  and  Oct.  8.  1915. 

The  material  is  transported  at  progressively 
varying  speed  over  a  scries  of  surfaces  arranged  in 
steps  and  inclined  to  the  dii'ection  of  movement  of 
the  material.  A  progressively  varying  umhilating 
viljraton.'  motion  is  imparted  to  the  surfaces,  so 
that  the  material  spreads  out  transversely  to  the 
direction  of  movement  into  graduated  sizes  of 
grains  which  are  separatelv  collected  from  the  last 
surface.— W.  F.  F. 

Carboys  for  camjing  acid  or  other  products  ;  Manu- 
facture of  crates  or  baskets  for- — — .  I^.  Struvs, 
Charleroi,  Belgium.  Eng.  Pat.  101,249.  .Mar.  28, 
101«.     (Appl.  No.  4551  of  1916.) 

Annealing  kiln  or  oven.  T.  W.  Ridlev.  .Middles- 
brough. U.S.  Pat.  1.196.1.52,  .\ug.  20,  1916. 
Date  of  appl.,  Feb.  21,  1916. 

Furnaces  ;    Tilling .     H.   J.   Kit<hen.   and   T. 

Balniforth  and  Co..  Ltd..  Luton.  Kng.  Pat. 
101,310,  Mar.  10,  1910.   (Appl  No.  3598  of  1916.) 

Fabric  for  filler-plales  and  other  purposes.  E.  J. 
Sweetland.     Fr.  Pat.  478,663,  May  11,   1915. 

See  Eng.  Pat.  7469  of  1915;  thus  J.,  1916,  729. 

Filtralion,    aeration,    and   gasijicalion   of   liquids; 

Apparatus   for .     T.    K.    Irwin.     Fr.    Pat. 

479,670,  Sf-pt.  4,  1915. 

See  Eng.  Pat.  19,901  of  1914  ;  thLs  J.,  1915,  885. 


Separating  liquids  and  solids  ;  Apparatus  for . 

J.  V.  N.  Dorr.     Fr.  Pat.  478,702,  May  17,  1915. 

See  U.S.  Pat.  1,140,131  of  1915  ;  this  J..  1915,  703. 

Tube  mill.     J.  S.  Fasting.     Fr.  Pat.  478,746,  May 
19,   1915. 

See  Eng.  Pat.  7160  of  1915  ;  this  J.,   1916,  294. 

Manchester    Fur- 


Fttrnaces  ;    Rcrerbcralonj  — 

naces,  Ltd..  W.  A.  Hussell.  and  J.  Lord.     I^.  Pat. 
478.909,  June  4,  1915. 

See  Eng.  Pat.  6050  of  1915  ;   this   J.,  1915,  894. 

Desiccating  substances  containing  icater.     C.  A.  R. 
Steenstrup.     Fr.  Pat.  479.518.  Aug.  14.  1915. 

See  Eng.  Pat.  12,046  of  1915  ;  this  J.,  1916,  521. 


HA.— FUEL;   GAS;    MINERAL  OILS  AND 
WAXES. 

Fuel     economy.     Beporl     of    British     Association 
Committee. 

The  Committee  points  out  the  wastefulness  in 
regard  to  our  methods  of  getting  and  utilising 
coal,  great  economies  in  these  directions  being 
attainalile.  The  Committee  emphasises  the  value 
of  the  by-products,  pointing  out  the  held  for 
greater  expansion  in  the  home  demantis  for 
ammonium  sulpliate,  and  for  motor  spirit  manu- 
factured from  our  coal.  \Ahilst  Germany  years 
ago  abandoned  the  use  of  beehive  coke  ovens,  we 
still  carbonise  about  6  J  million  tons  in  this  wasteful 
type  of  oven.  Attention  is  drawn  to  the  steady 
increase  in  the  total  output  of  mines  and  to  the  I 
phenomenal  growth  of  the  export  trade.  The  I 
importance  of  organising  means  to  raise  the  coal 
left  behind  in  the  mines  is  also  mentioned.  Owlr.g  ' 
to  the  magnitude  of  the  work  the  Genei-al  Com- 
mittee resolved  itself  into  five  Sub-Committees. 
The  first  Sub-Committee  (Chemical  and  Statistical) 
is  preparing  a  memorandum  and  bibliogra])hy  en 
the  chemistry  of  coal.  Some  of  the  memtjers  have 
undertaken  experimental  work  on  the  constituents 
of  coal,  their  mutual  relations,  and  their  influence 
upon  the  character  of  the  products  obtained  by 
distillation  or  oxidation.  The  members  are  of  the 
opinion  that  the  time  is  ripe  for  (he  organisation 
of  a  scheme  of  systematic  co-operative  research 
aided  liy  national  funds.  This  .section  is  also 
considering  the  purposes  for  which  coal  is  used  and 
the  wastage  due  to  coal  left  behind  in  the  pits. 
The  second  section  (Carbonisation)  estimates  that, 
the  amounts  of  coal  used  for  the  manufacture  of 
town  gas  and  metallurgical  coke  in  1913  were 
18,200.000  and  20,000,000  tons  respectively.  The 
ammonium  sulphate  produced  was  182,180  tons 
and  133,816  tons  respectively,  whilst  of  the  20 
million  tons  of  coal  used  in  coke  manufacture  13'3 
million  tons  was  carbonised  in  by-product  ovens. 
This  section  is  endeavouring  to  secure  a  complete 
return  of  the  number  of  Ijy-product  oven.s,  the 
character  of  each  installation,  coking  capacity, 
type  of  re<overy  plant  used,  number  of  benzol 
plants,  method  of  utilising  waste  heat  and  surplus 
gas,  etc.,  in  order  to  arrive  at  an  estimate  of  the 
margins  of  possible  economies  in  coking  practice. 
The  section  lias  instituted  inquiries  as  to  the 
present  xjractice  in  the  manufacture  of  town  gns, 
and  later  on  intends  to  consider  the  question  of 
low  temperature  carljonisation. 

The  third  section  (.Metallurgical,  Ceramic,  and 
Refractory  .Materials)  has  taken  st«ps  to  secure 
data  as  to  the  amount  of  fuel  used  in  the  manu- 
facture of  various  lirands  of  pig-iron  and  is  pre- 
paring a  memorandum  dealing  with  the  heat 
balance  of  a  modern  blast  furnace.  The  section 
will  deal  with  the  best  methods  of  utilising  surphif^ 
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fas  ami  the  application  of  dry  air  to  Iilast-fiirnares. 
nquii'ies  are  beini;  instituted  relative  to  fuel 
consumption  in  steel  works,  aiul  to  modern  prattire 
in  iron  foimdries,  «rouglit  iron  and  specialised 
steel  industries. 

Tlie  fourth  Sub -Committee  (Power  and  Steam 
Raising)  is  to  consider  the  amount  of  fuel  use(i 
and  the  power  devel()i>ed  in  factories,  mines, 
railways,  ships,  etc.  It  will  deal  with  the  present 
position  of  central  eU'ctrical  power  plants  and 
gas  undertakings,  and  will  discuss  the  merits  of 
steam,  gas,  oil,  and  petrol  engines  as  power  pro- 
ducers. It  will  investigate  the  possible  saving  of 
fuel  under  varying  conditions  and  will  deal  witli 
the  use  of  large  tm-bine  and  gas-engines,  and 
other  aspects  of  the  power  question.  The  last 
section  (Domestic  Fuel)  estimates  that  nearly  one- 
fifth  of  the  coal  consumption  is  utilised  for 
domestic  pui-poses.  Any  reform  in  domestic  fuel 
consumption  should  aim  at  reduction  in  cost  of 
heating,  diminishing  the  smoke  nuisance,  and 
better  hygienic  conditions  in  living  apartments. 
Tlie  section  is  arranging  for  expermients  on  these 
lines  and  is  carrying  out  experimental  work  on 
the  relative  efficiencies  of  coal-fires,  gas-fires, 
electric  heaters,  and  the  like.  It  is  also  con- 
sidering improvements  in  the  construction  and 
installation  of  open  fire  grates  and  the  prospects 
of  sulistituting  for  raw  coal  some  form  of  car- 
bonised fuel  (semi-coke  or  coke). — J.  E.  C. 


Coal ;    The  structure  of  - 


M.   C.   Stopes  and 


R.    V.    Wheeler.     Brit.    Assoc,    Section    B. —   | 

Newcastle,  1916. 
Suitably  prepared  transparent  sections  of  coals 
reveal  under  the  microscope  the  fact  that  diti'erent 
parts  of  (he  coal  substance  are  composed  of  different 
materials.  Tlie  authors  have  undertaken  the 
fiuiher  separation  and  examination  of  the  diiTerent 
parts  of  the  coal  substance,  aiming  at  an  ultimate 
correlation  of  definite  morphological  tissiies  or 
portions  of  tissues  of  the  original  plants  with  specific 
chemical  substances  now  in  or  yielded  liy  coal. 
When  various  coals  are  treated  in  a  suitalile 
manner,  certain  vegetable  debris,  such  as  wood, 
spores,  and  cuticles,  can  be  separated,  and  from 
some  varieties  of  coal  sufficient  of  each  (botanically ) 
distinct  material  can  be  obtained  to  enable  a 
thorough  chemical  examinatif>n  to  be  made.  For 
example,  the  authors  have  obtained  a  supply  of 
pure  cuticle,  freed  from  aU  other  debris  of  the 
coal  substance,  sufficient  to  allow  of  a  study  of 
its  behaviour  luider  dill'erent  modes  of  heat-treat- 
ment, from  which  the  products  of  its  destructive 
distillation  can  be  determined  and  its  chemical 
constitution  deduced. 

Coal ;    Influence  of   iron  pyrites  on  the  oxidation 

oi .     T.   J.   Orakeley.     Chem.  Soc.  Trans., 

1916,  109,  723—733. 
Experiments  are  described  showing  that  iron 
pyrites  has  a  minor  effect  on  the  oxidation  of  coals, 
and  its  presence  cannot  be  ignored,  even  though 
non-pyritic  coals  may  be  amongst  those  most 
liable  to  ignition.  A  difficidty  is  experienced 
in  drawing  conclusions  from  the  percentage  of 
siUphur  in  a  coal,  as  pyrites  disseminated  through- 
out a  coal  in  microscopical  particles  will  act  more 
effectively  than  larger  quantities  of  nodular 
pyrites.  Even  though  samples  be  drawn  from 
the  same  seam,  it  is  almost  impossible  to  make 
inferences  from  analyses,  as  great  differences  may 
exist  in  the  physical  conditions  of  occurrence.  A 
fault,  or  a  poor  roof,  may  have,  it  is  stated,  a  more 
predominating  influence  than  the  percentage  of 
sulphur  on  the  ignition  of  the  coal. — B.  N. 

Coal ;      Yield    of    extract    from on    treatment 

icitk  heyxzene.  F.  Fischer  and  W.  Gluud.  Ber., 
1916,  49,  1460—1468. 

The  yield  of  extract  from  coal  is  greatly  increased 


by  making  the  extraction  at  a  temperature  (alwufc 
275"  C.)  and  pressure  (about  .").5  atm.)  appi'oxi- 
niating  the  critical  constants  of  benzene  (288°  C., 
50  atmos. ).  Under  these  condition,s  ordinary 
"oal  yielded  6J''„  extract,  as  compared  with  0-1 
Ui  0-15%  at  80°  C.  ;  lignite  25 "i  as  against  11%  ; 
and  cannel  coal  4  "o  as  against  atiout  1  %.  Appar- 
ently no  material  decomposition  takes  place  and 
the  original  substances  of  the  coal  are  extracted 
unaltered. — C.  A.  M. 


Conl  ;  Extraction  of  - 


-  hi/  means  of  liquid  sulphur 
dioxide.  F.  Fischer  and  W.  tihuid.  Ber.,  1916, 
49,  1469—1474. 

On  treating  coal  with  liguid  sulphur  dioxide  it 
swells  up,  disintegrates  into  fine  particles,  and 
yields  a  reddish  extract,  which  on  evaporation 
of  the  solvent  leaves  a  heavy  naobOe  oQ.  \\Tien 
this  is  treated  with  sodium  bicarbonate  solution 
and  distilled  in  a  current  of  steam,  it  j'ields  a  light 
od  with  faint  fluorescence  and  an  odour  of  petro- 
leum. By  extracting  the  residue  with  petroleum 
spirit,  yellow  oils  stable  in  the  air  and  distUling  at 
200'  to  350°  C.  are  obtained.  In  comparison  with 
benzene  extracts  made  at  275°  C.  (see  preceding 
abstract),  the  extracts  oljtained  by  means  of 
liquid  sulphur  dioxide  contain  much  less  solid 
substances.  This  is  also  the  case  with  the  extracts 
from  lignite.  When  treated  with  benzene,  lignite 
yields  the  so-called  montan  wax,  which  is  a 
mixture  of  a  wax  with  resins,  whereas  the  extract 
i>l)tained  frona  lignite  by  means  of  liquid  sulphur 
dioxide  is  a  tj^pical  resin. — C.  A.  M. 

Coal  ;   Conversion  of into  soluble  substances  by 

means  of  ozone.      F.   Fischer.      Ber.,    1916,    49, 
1472—1474. 

By  treatment  with  ozone  the  chief  constituent 
of  coal,  corresponding  to  the  original  cellulose, 
is  gradually  converted  into  soluble  products.  For 
example,  by  six  successive  ozonisations  of  14  to 
40  hours,  92%  of  a  sample  of  coal  was  i-endered 
soluble  in  water.  The  soluble  substance  was  dark 
bi-own,  and  had  an  odour  of  caramel  and  a  pro- 
nounced acid  taste.  It  was  slightly  soluble  in 
alcohol,  very  sparingly  solulile  in  ether,  and  nearly 
insoluble  in  petroleum  spirit.  It  dissolved  in 
ammonia,  alkali  solutions,  and  acids,  and  formed 
precipitates  with  the  acetates  of  heavy  and 
alkaline-earth  metals. — C.  A.  31. 

Gas  from  hard  wiod  and  heavy  oil.    A.  !M.  Hunter. 
J.    Gas   Lighting,    1916,    135,   555. 

TiiE  Bahia  Blanca  Gas  Company,  owing  to  the 
recent  prohibition  of  coal  exports  from  England, 
and  to  excessive  freight  charges,  have  found  it. 
impracticable  to  continue  making  gas  from  coaL 
A  process  has  been  evolved  in  which  hard  wood, 
is  distilled  in  the  ordinary  Q-retorts,  maintained 
at  a  high  temperature,  and  after  the  first  hour, 
when  the  wood  is  incandescent,  crude  heavy  oU. 
of  an  asphaltic  character,  is  introduced  at  a  pressure 
of  80  lb.  per  sq.  inch,  through  special  atomising 
injectors.  The  resultant  gas  may  average  up  to 
575  B.Th.U.  per  cub.  ft.  and  the  yield  from  8  tons 
of  hard  wood  and  1-2  tons  of  heavy  oil  is  approxi- 
mately 137,700  cub.  ft.  The  gas  appears  to  be 
permanent  and  the  vvood-gas  is  found  capable  of 
carrying  the  richer  hydi-ocarbon  gases  from  the  oil. 

■ — J.  E.  C. 

Sulphate  of  ammonia  ;  Direct  process  for  the  manu- 
facture  of  — —,  and    the   sthrage   of  ammoniacal 


liquor.     W.    S.    Cuiphe\'.     Fifty-second   annual 

report  (1915)  on  alkaU.'ete.  works  by  the  Chief 

Inspector. 

The  report  notes  a  further  extension  in  the  use  of 

direct  methods  for  the  production  of  ammonium 

sulphate  in  coke-oven  works  and  gas-works.     The 
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mflxi^iu'O  of  thosi'  methoils  on  the  action  of  purifiers 
has  ber-u  pivjuilicial  to  the  vielil  of  aminoiiium 
sulphate,  yields  of  12i.  Uii.  17.  l!S.  ISJ.  lS»i,  20, 
24}.  2S  111.  per  ton  of  eoal  lieiui;  qviotoil.  "  The 
character  of  the  reactions  taking  place  iu  pxtrifxing 
syst<>ins  is  ilLsmissod  at  lengtli.  as  well  as  tlie  fhect 
of  teniperatvire.  ami  of  certain  impurities  in  tlie 
crude  jias.  The  following  conclusions  are  ilrawn 
ns  to  the  conditions  Ik'sI  suited  for  maintaining 
the  highest  efficiency  in  purifiers  :  1.  Due  hvdrat- 
tion  oi  the  oxide  (5  to  10'\,  moisture).  2.  Crude 
jrases  should  l>e  dry  and  cool  ratlier  than  moist 
and  warm.  The  temperature  of  tin-  o\ide  in  the 
sulphiding  zone  should  he  al>out  7(1  F.  1121  0.). 
3.  The  giis  should  he  freed  fix>m  tar  fog.  oils, 
naphthalene,  and  hydroeyanic  aeid  :  should 
contain,  say.  0-.')  to  1  grain  of  ammonia  pir  100 
cb.  ft.,  and  oxygen  equivalent  to  half  the  volume 
of  hydrogen  sxdphide  present.  4.  Turifier  hoxes 
should  he  sheltered  and  worked  so  as  to  luring  the 
mat^jri.al  richest  in  ferric  hydroxide  into  contact 
with  ga.s  richest  in  hydrogen  sulphide,  o.  I  lirec- 
tion  of  flow  .should  he  downwards,  (i.  Conditions 
of  working  should  he  regular.  Temperature  of 
oxide,  and  of  inlet  and  oxitlct  gases  should  he 
recorded  as  well  as  the  oxygen  content  of  the  gas. 
Results  of  observations  and  tests  at  several  plants 
are  given  in  full  detail.  It  is  suggested  that 
•avoidable  losses  occur  at  many  of  the  works  using 
the  direct  process,  and  it  Ls  recommended  that 
care  be  taken  to  ensure  that  the  purifier  temperature 
is  not  lowered  by  undue  exposure  of  the  boxes, 
that  the  moisture  content  is  carefully  regulated, 
and  that  the  gas  enters  the  pmifiei-s.  cool  and  dry, 
with  a  modei-ate  regulated  amount  of  ammonia. 
The  use  of  a  washer,  fed  with  virgin  liquoi'.  and 
placed  between  the  acid  bubbler  and  the  purifiers, 
has  much  to  recommend  it.  IjOw  working  tem- 
perature of  the  purifiers  might  be  corrected  by 
introducing  a  steam  pipe. 

.Attention  is  again  drawn  to  the  seriousness  of 
the  loss  sustained  by  ammoniac.al  liquor  when 
stored  in  contact  with  air.  and  the  marked  advant- 
a^s  of  r-overing  the  liquor  with  a  layer  of  mineral 
oil  are  clearly  shown  in  tables  giving  actual  residts 
at  various  works  (see  this  J..  Ifd.'j.  1247).  It  is 
suggested  that  all  pipes  conveying  liquor  should 
he  lengthened  so  as  to  .seal  the  ends,  and  thus 
avoid  a  fall  through  the  air  of  the  entering  liquor. 

—J.  K.  C. 


Corrosion  in  ti  stfd  ijasholdpr  ^(»l/,■.  \V.  \^'ilson. 
Xorth  British  Assoc,  of  Gas  Man.Tgers.  Scjit.  1, 
U»l«.     J.  Gas  Lighting.  l!tl«.  135.  .")04 — .■)(•»>. 

Ah.aly.«i.s  of  the  tank  water  showed  the  presence 
of  ammonium  carbonate  and  compoimds  of 
ammonia  with  weak  organic  acids.  At  least  two 
grain-s  per  gallon  of  a  liquid  fatty  acid  was  present. 
nimilar  to  that  contained  in  linseed  oil.  and 
apparPBlly  the  acids  were  not  derived  from  tar. 
Tlie  author  concluded  that  ammonia  had  slowly 
actefl  on  the  linseed  oil  of  the  paint  or  on  the 
free  fatty  acids  therein,  foiming  an  anmionium 
soap,  .alkaline  to  litniTis.  decomposing  on  Ijoiling 
and  leaving  acid  behind.  This  might  account  for 
the  destruction  of  the  paint  but  not  for  the 
corro.sion  of  the  metal.  On  emptying  the  tank 
considerable  incrustation  wa«  found.  Tlie  de- 
posits were  brown  or  blue,  and  generally  blue 
next  to  the  plates  which  were  badly  corroded. 
A  fuiHier  analysis  of  the  tank  water  showed  iron 
in  solution,  produced  by  corrosion  of  the  metal  by 
organic  acids.  Various  theories  as  to  the  cause  of 
the  corrosion  are  di.si;u.ssed.  The  tank  sides  had 
since  been  thoroughly  .scraped  and  linished  with 
steel  wire  bnishes.  aiid  painted  witli  "Bitiiferri" 
enamel.  Tlie  bottom  ha<l  been  lieaned.  diied.  and 
th«n  covered  with  a  }  inch  layer  of  plastic  pitch. 
The  tank  was  to  be  filled  with  pure  wat.-r  and  a 


film  of  oil  plai-ed  on  the  surface  to  prevent 
absorption  of  cyanogen   compounds  fi-om  the  gas. 

—J.  E.  C. 

Sulphur  in  coal  f/as  :  Raoiil  nullind  for  the  iliicnnin- 

III  ion  of .     F.  .Mvlius  and  C.  iliittner.     Ber., 

19111.  49,  142.><— 141:!. 

The  combustion  method  for  the  detennination  of 
svUphur  in  coal  gas  has  been  modified  to  give  a 
more  rapid  method.  \  quartz  combustion  tube, 
SO  cm.  long,  ccmtains  a  tightly  wound  roll  of  the 
finest  plalimuu  gauze.  Lj  cm.  long,  to  which  is 
attaclied  a  small  spiral  of  the  finest  platinum 
wire,  which  .serves  to  iijuite  the  gaseous  mixture  ; 
the  gas-air  nuxture  is  biunt  completely  iu  the  fii-st 
portion  of  the  roll,  which  is  heated  to  :tOO  — JUO-  C, 
the  sidpluu-  dioxide  is  converted  into  trioxide  in 
the  intermediate  poi'tion  at  a  lower  temperature, 
auil  the  trioxide  and  steam  are  condensed  to 
sidphuric  aciil  in  the  cooler  portion  of  the  catalyst. 
The  sidphuric  acid  produced  is  later  rinsed  out 
from  the  quartz  t\ibe  and  titrated  with  A',  1000 
sodium  carbon.ate  .solution,  using  as  indicator  an 
ethereal  solution  of  iodoeosin  (.Mvlius  and  Foerster. 
this  .T..  1801.  f>nC>).  The  removal  of  carbiu-etting 
agents  fnuu  Beilin  illuminating  gas  has  led  to  a 
decrease  in  the  sulphur  content.  I*lienylh\  ilrnzine 
may  be  used  for  the  removal  of  sidpliur  on  a  small 
.scale.  I'orous  platimwn.  i.e..  a  roll  of  finest 
platinum  gauze,  is  suitable  for  the  ati.sorption  of 
small  amovuits  of  sulphuric  acid  from  acid  gases. 

— F.  W.  A. 

Hydrfifim  ;      Vohimeiric    delenninfition     of bf/ 

o.ri'Jdiion  trifh  nvtivaied  chlorate  solution.  Re- 
moral  of  carbon  monoxide  hi/  means  of  mercuric 
chromate.  K.  A.  Hofmnnn.  Ber..  1010.  49, 
10.50—1062. 

The  oxidation  of  hydrogen  by  means  of  activated 
chlor.at»>  solutions  at  orilinary  temperatures  in 
Henqvl  absorption  pipettes  presents  certain 
advantages  o\cr  the  method  of  comlmstion  by 
mean.s  of  palladium-asbestos.  The  pipette  is 
prepared  l)y  filling  it  as  completely  as  possible  with 
platini.sed  ]iorous  tubes  or  rods,  allowing  5  c.C. 
of  1  "„  palladium  chloride  solution  to  flow  on  to 
the  ends  of  the  rods  nearest  the  capillary  wliert; 
it  is  dried  olT  by  means  of  a  small  flame,  and  finally 
running  in  a  solution  of  .5  grnis.  of  .sodiuni  bicar- 
bonate, ii.j  grnis.  of  sodium  chlorate,  and  0-01  grni. 
of  osmium  ilioxide  in  2.">0  to  MOO  c.c.  of  water. 
The  full  activity  of  the  solution  is  not  exhibited 
till  200 — 300  c.c.  of  hydrogen  has  lieen  absorbed, 
but  it  is  then  capable  of  oxiili.sing  at  least  00 — 70 
c.c.  in  ten  minutes,  and  this  velocity  is  maintained 
for  more  than  100  di'terminations  if  contact 
poisons  are  scrupidously  i-xchnled.  a  condition 
which  is  fulfilled  if  the  other  constituents  in  a 
gaseous  mixture  are  removed  in  the  order  usual  in 
gas  analysis.  Tlie  oxidation  is  not  afl'ected  by 
the  presence  of  methane,  which,  moreover,  is 
itself  unatfacked.  In  the  ca.se  of  gases  of  ver>' 
high  hydrogen  content,  it  is  sometimes  advisable 
to  dilute  ^^itll  carbon  dioxide  pre\ii'US  to  the 
}iy<lrogen  absoiption.  as  otherwise  the  oxidation 
of  the  last  few  c.c.  of  hydrogen  may  be  very  slow 
owing  to  the  platiniun-ijalladium  contact  material 
being  almost  entirely  covered  by  the  liqinil  in  the 
pipette  and  tlni.s  rendered  inoperative.  The 
presence  of  as  little  as  01 — 0  2  i-.<-.  of  carbon  r 
monoxide,  a  quantity  which  always  remains 
unabsorbed  by  the  ordinary  cuprous  chloride  | 
pipette,  causes  a  very  great  retarilalion  in  the 
oxidation  of  the  hydrogen.  Its  complete  lemoval  j 
is  therefore  necessary,  and  the  best  method  at, 
present  found  consist;*  in  passing  the  gas.  after  i 
constant  voliune  has  been  attained  in  the  cuprous 
chloride  pipette,  into  a  second  pipette  prejiared  li> 
introducing  10  c.c.  of  a  p.aste  of  freshly  precipitated 
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inorciirio  oxide  on  porous  tili»  ami  charging  with  a 
solution  of  2.5  grins,  of  i-lii-oinio  anhydride  in  250 — 
;)00  o.c.  of  water.  This  mixture  oxidises  15 — 20  c.i-. 
of  carliou  monoxide  and  0<) — 1  c.c.  of  Iiydrogeu 
in  10  niins..  and  !>>•  means  of  it  tlie  last  traces  of 
the  former  gas  can  Ije  removed. — G.  F.  51. 

Contact  poisons  ;  Beiarrfaiion  by  carbon  monoTide 
of  the  oxidation  o}'  hiidntijcn  in  the  chlorate  pi pctie. 
a  contribution  to  the  hnoirledijc  of — - — .  K.  A. 
Hofmann  and  H.  Schihsted.  Ber.,  191ti,  49, 
1603— UUi'J. 

The  retardation  of  tlie  oxidation  of  Iiydrogen  in 
the    ehlorate    pipette    by    earhou    monoxide    (see 
preceding  alistract)  is  a  phenomenon  of   contact 
poisoning.     .Vltliongli    pure    carhon    monoxide    is 
itself  continuously  thougli  slowly  oxidised  in  the 
pipette,  yet  as  little  as  0-2  "o  in  hydi'ogen  is  sutli- 
cient  to  retard  the  oxidation  of  the  latter  over  a 
long    period.     The    pipette    accordingly  furnishes 
an  extremely  sensitive  means  of  detecting  minute 
traces  of  this  gas.     The  injurious  etTect  of  carbon 
monoxide  does  not   pereist  after  the    removal  of 
the  gas  if  the  contact  metal  is  allowed  to  remain 
'      covered  for  a  short  time  with  the  osmium-contain- 
ing   clUorate     solution.     The     carbon     monoxide 
does   not    act   as   a   mechanital   poison,    i.e.,    l>y 
excluding  the  hydrogen  from  the  active  surface 
of  the  contact,  since  it  is  itself  much  more  iucom- 
j      pletely  and  slowly  absorlied  than  is  the  hydrogen, 
hut  in  some  specific  chemical  way.  at  present  un- 
■  xplained.  it  retards  the  actual  oxidation  process. 
I'ouftrmation   of   this   is   found   in   the   fact    that 
I     increase  in  concentration  of  the  active  oxidising 
I     agent,  e.g..  by  the  addition  of  oxygen  to  the  gaseous 
'     phase,  very  notably  increases  the  reaction  velocity. 
1      both  of  the  oxidation  of  carbon  monoxide  alone, 
and  of  mixtures  of  carV)on  monoxide  and  hvdiogen. 

— G.F.  M. 

Sixlium  pyrogallate  as  a  reaijenl  for  the  determination  , 
of  oxygen.   J.  \X.  Shiplev.    .1.  Amer.  Chem.  Soc, 
1916,  38,  16S7— 1701. 

•^oniUM  pyrogallate  solutions  of  suitable  com- 
position have  been  found  to  give  better  results 
]  than  potassium  pyrogallate  solutions  for  the 
determination  of  oxygen  in  gaseous  mixtures. 
The  specific  absorption  (Anderson,  this  J..  1015, 
s^:])  of  a  solution  composed  of  7-36  grms.  XaOH. 
10  grms.  pyrogallcl.  and  11-62  grms.  water  is 
five  times  that  of  the  most  efficient  potassium 
nyrogallate  solution  (Anderson,  toe.  cit.).  and 
'his  solution  is  recommended  for  use  in  technical 
^as  analysis.  It  is  somewhat  viscous,  and  when 
I  the  gas  pipettes  availaljle  have  capillaries  of  less 
'  than  1-5  mm.  internal  bore,  it  is  advisable  to  use 
s  solution  containing  7-36  grms.  XaOH.  2 — 3  gruiS. 
)>yrogallol.  and  Sti2  grms.  water.  Xo  carbon 
monoxide  is  formed  by  the  use  of  these  sodium 
pyroirallate  solutions.  A  new  form  of  double 
pipette  for  use  with  liquid  reagents  is  described. 

—A.  .S. 

Gasoline   and   henzou-toluene   front   petroleum   and 

other  hi/drocarbons  ;   Manuiaciure  of .    W.  F. 

Rittnian.  C.  B.  Duttoru  and  E.  W.  Dean.     I'.H. 

Bui-eau    of    Mines.     1916.     Bull.     114.     Petrol. 

Techn.  29.     26S  pages.     (See  also  this  J.,  1914. 

626;  1915,  1199  ;  1916,  525). 
The  large-scale  development  of  the  benzene- 
toluene  and  gasoline  processes  was  the  residt  of 
inyestigstions  made  jointly  by  the  U.S.  Bureau  of 
Mines  and  the  Aetna  Explosives  Co.  of  New  York. 
As  finally  adopted  for  commercial  operatic>n,  the 
''enzene-toluene  plant  consisted  of  6  furnaces, 
each  heated  by  22  gas-burneis  and  containing  2 
riiws  of  o  vertical  cracking  tubes  (Hi  ft.  long  and 
''  in.  in  diameter),  i.e.,  60  tubes  in  all  :  each  tube 
was  pro\-ided  with  a  separate  oil-feed  and  con- 
Ueneer,  the  arrangement  being  as  shovna  in  the 


accompanying  figure.  The  removal  of  deposited 
carlion  from  the  walls  of  each  tube  was  effected 
during  operation  by  means  of  wiping  chains 
attached  spirally  to  a  central  rotary  stirring  rod, 
this  device  re<|uuing  to  be  removed  and  cleanetl 
e\ery  few  days.  Tlie  oil  was  fed  at  the  rate  of 
about  15  galls,  per  tube  per  hour  in  the  benzene- 
toluene  process,  and  at  double  this  rate  in  tho 
gasoline  process  ;  in  both  processes  a  much  higher 
rate  coxUdbe  used  aft-er  preheating  the  oil.  A  large 
number  of  petroleum  oils,  ranging  in  character 
(vyxn  crude  oils  t'l  gas  oils  and  cylinder  stocks, 
were  used  and.  as  in  the  case  of  laboratory  experi- 
ments, the  reactions  desired  were  found  to  be 
practically   independent   of   the   kind   of   oil   em- 


-Prossxir*  r«bef  va^vw 
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ployed.  The  benzene-toluene  process  was  aJao 
efficiently  operated  on  other  Uquid  hydrocarbon 
materials  such  as  solvent  naphthas  and  liglit  oil 
distillates  from  water-gas  tais  and  coal  tar.  Apart 
from  the  greater  j-ields  obtainable  from  these 
materials  (2  or  3  times  that  from  ordinarj-  petro- 
leuni  oils),  the  use  of  light  oil  distillates  was  found 
to  be  advantageotis  on  account  of  the  decreased 
carbonisation  and  the  lower  pressure  requiied  for 
the  conversion,  the  results  being  as  favourable  at 
atmospheric  pressure  or  with  a  vacuum  as  with 
higher  pressures.  As  regards  gas  formation.  40  to 
(iO  cub.  ft.  of  permanent  gas  was  generated  per 
gallon  of  oil  cracked  in  the  benzene-toluene  pro- 
cess ;  and  since  only  250  to  300  cub.  ft.  per  tube 
per  hour  was  required  for  the  furnaces,  a  large 
surplus  of  gas  of  high  calorific  value  (1000 — 1400 
B.Th.U.  per  cub.  ft.)  was  available  for  general 
plant  purposes  and  other  industrial  uses.  Very 
small  amounts  of  gas  were  produced  in  the  ga-s^ne 
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process,  the  latter  requiring  an  external  supply  of 
paseons  or  oil  fuel.  The  gasoline  hi-ocoss  was 
tosteii  in  tho  single-tulie  furnaces  employoil  in  the 
development  of  the  benzene-toluene  inixess.  no 
large  eomnioreial  plant  beinar  available  ;  results 
distinetly  favourable  to  operation  on  the  lai-ge 
scale  wei-e  i.btainevl.  With  single-stage  operation 
(i.e.,  without  re-running  the  unconvertcil  resi- 
duum) the  amounts  of  pixniucts  recovered  in  the 
benzene-toluene  process  wei-e  :  benzene.  l> — 8%  ! 
toluene,  li — S  :  xylenes,  1 — 0  ;  gasoline.  0 — S  ; 
creosote  oil  a^  pitch  (including  higher  ait>matie 
hydrocarbons  i^id  lubricating  oil).  25 — 30  ;  carbon, 
3^5;  and  g;is,  4.'> — liO°o  of  the  original  oil. 
In  the  gasolino  process  the  amount  of  gasoline 
recoveretl  was  25 — 30  °o-  and  the  residuum  (above 
150=  C.)  available  for  iv-nmning.  70 — 73  "„  of  the 
original  oil.  The  cost  of  a  unit  instiillation  of 
4  tubes  for  the  benzene-toluene  pr<:>cess,  under 
conditions  as  in  1915.  has  been  estimated  at 
approximately  .'^5500  (aliout  £114(3)  per  tube,  this 
sum  including  the  building  and  all  equipment  but 
not  the  cost  of  storage  tanks  or  apparatus  for 
the  treatment  of  the  furnace  products.  Tlie  cost 
of  a  gasoline  plant  would  be  considerably  less. 
A  comprehensive  bibliography,  compiled  by  M.  S. 
Howard,  and  containing  brief  abstracts  of  all  the 
publications  mentioned,  is  appended. — W.  E.  F.  P. 

Aromatic   hydrocarbons   front   a    paraffin    base   oil  ; 

The   lime    iactor    in    the   formation    of .     G. 

Egloff  and  T.  J.  Twomev.    Met. and  Chtm. Eng., 

1916,  15,  245—250. 
The  effect  of  the  time  factor  or  rate  of  oil  flow 
has  been  studied  in  connection  with  the  formation 
of  benzene,  toluene,  and  xylene  from  a  paraffin 
base  oil.  The  oil  was  cracked  at  a  constant  tem- 
perature of  700"  C,  and  at  150  lb.  pressure,  the 
rates  of  flow  being  12,  16.  23.  30,  and  36  galls,  per 
hour  respectively.  A^  the  time  factor  increased, 
i.e..  with  a  diminished  rate  of  oil  flow,  the  per- 
centage of  recovered  oil  decreased  from  65-5  to 
17-5  °o-  iiufl  the  sp.  gr.  of  the  oil  increased  from 
0-879  to  0-978  at  15-5'  C,  the  effects  being  similar 
to  those  produced  by  increasing  the  temperature 
of  cracking.  Tlie  maximum  quantity  of  benzene 
in  the  recovered  oil,  viz..  26-3%,  was  obtained  at 
the  rate  of  12  galls,  per  hour,  the  benzene  formation 
increasing  with  decrease  of  the  rate  of  oil  flow. 
The  maximum  percentages  of  toluene  (13-8<'o)  and 
of  xylene  (5-9%)  were  l)Oth  obtained  at  the  rate 
of  16  galls,  per  hour.  Toluene  and  xylene  showed 
an  increase,  and  then  a  decrease,  while  benzene 
increased  continuously  with  increase  of  the  time 
factor.  On  the  basis  of  the  oil  used,  the  maximum 
prr>portion  of  benzene  (6-0%)  was  obtained  at 
12  gaU-s.  per  hour,  of  toluene  (4-1%)  at  Hi  and 
23  galls,  per  hour,  and  of  xylene  (2-4%)  at  23  galls, 
per  hour.  The  percentage  of  recovered  oil  dis- 
tilling up  to  170'  C.  increased  with  increase  of  the 
time  factor  to  a  maximum  of  44-7 °q.  and  then 
decreased,  and  the  sp.  gr.  of  the  distillate  in- 
crea.sed  to  0-875.  The  recovered  oil  obtained  at 
a  rate  of  12  galls,  per  hour,  yielded  practically 
pure  benzene,  toluene,  and  xylene  on  fiactiona- 
tion.  Ko  regularity  was  apparent  in  the  dis- 
tillation fractions  above  170  C.  with  the  excep- 
tion of  tar  or  pitch,  the  formation  of  whii-h  de- 
crease<l  with  increase  of  the  rate  of  oil  flow.  Under 
the  conditions  of  the  experiments,  a  maximum 
tf)tal  of  12-5  galls,  of  benzene,  toluene,  and  xylene 
was  obtained  frf)m  100  galls,  of  oil  used  at  the  rate 
of  16  galls,  per  hour  at  700'  C  and  a  pressure  of 
150  lb.  per  sq.  in. — ^B.  N. 

Octylene  :  Action  of  sulphur  on under  pressure. 

\V.  Friedmann.     Ber.,   1916,  49,  1551—1.554. 

The  following  substances  were  isolated  from  the 
product  of  the  action  of  a\dphur  on  oclvlene 
(methyl-n-amylethylene)   at    270 — 280'  ('.    under 


pressure:  a  thiophene  derivative.  CsU,.S.  in 
about  20"o  yieUl.  identical  with  that  obtained 
\uider  similar  conilitions  from  octane  (see  this  J.. 
1910.  957):  a  .-substance  (',,1I.,,S.  b.pt.  1()0=_ 
lt>2  C.  which  is  probably  a  dimetln  lili.-iniyl- 
thiophene  althovigh  not  giving  the  indoplunin 
reaction  :  and  a  .suh.stanc-e  (";,11  ^S..  which  as  it  is 
jiot  a  d'suljihide.  is  probably  a  clicyclic  conqiouii'l 
produced  by  the  union  of  the  two  lirst -mentioned 
substances  with  elimination  of  two  atoms  of 
hydrogen. — ti.  K.  il. 

JSIhane-propane    fraction    from    natural    gas    eon- 

{Icnsalc  :     Thermal    ilecom posit  ion     of    the . 

J.  E.    /anetli   and  K.  H.  Lc>slie.     .T.  Ind.  Ene. 
Them.,   1916.  8,  777—779. 

The  ethane-propane  fraction  from  natural  gas  is 
placed  on  the  mai-ket  in  cylinders  under  500 — 
1000  111.  pressiu'e.  The  gas  used  in  the  experiments 
was  free  from  carbon  dioxide  .and  contained  less 
than  0-5  °„  of  unsaturated  hydrocarbons,  .\s  in 
the  case  of  the  propane-butane  fraction  (this  J.. 
1916.  957).  the  x)ercentage  of  un.saturated  hydro- 
carl  ions  in  the  gaseous  decomposition-products 
increased  gradually  to  a  maximum  at  about  750  C. 
and  then  decreased  to  a  minimum  at  about  950  C. 
The  hydrogen  content  increased  slowly  at  first 
with  rise  of  temperature,  but  a  marked  increase- 
was  shown  above  750'  C.  Formation  of  aromatic 
hydrocarbons  (tar  fog)  began  at  about  750°  C. 
The  highest  yield  of  tar  fog  was  2-5  c.c.  per  cb.  ft. 
of  gas  usecl.  The  tar  contained  a  large  proportion 
of  naphthalene;  benzene  was  also  present  but  no 
toluene.  Copper  had  no  marked  elTect  on  the 
decxmiposition,  but  in  presence  of  iron  the  form- 


ation of  tar  fog  was  inhibited,  and  decomposition 
into  carbon  and  hydrogen  promoted.- 


-A.  S. 


Deterioration  of  leather  used  in  f/as  meters.     Lamb. 
See  page  989. 

Behaviour  of  chromous  salt.i  tmcards  acetylene,  and 
the  reducing  action  of  salts  of  divalent  chromium, 
Traiilie  ancl  Passarge.     See  Vll. 

P.\TENTS. 

Fuel:  Manufacture  of  compres.^ed .     J.  Hani, 

Paris.  Eng.  Pat.  101.166,  Jan.  19,  1916. 
(Appl.  No.  870  of  1916.) 

Briqi'ette.s  are  made  from  a  mixture  of  95  parts 
of  washed  anthracite  dutT.  3  parts  of  pitch  or 
bitumen,  and  2  parts  of  disintegrated  white  spar 
sUica.— J.  E.  C. 

Gas    retorts ;    Setting    of .     H.    A.    Carpenter. 

Sewickley,  Pa.,  and  Tlie  Riter-Conley  Manu- 
facturing Co.,  Leetsdale,  Pa.,  U.S.A.  Eng.  Pat. 
101,117,  Junes,  1915,    (Appl.  No.  4129  of  1916.) 

IIoRizoNT.^i.  retorts  are  built  up  of  a  large  number 
of  preformed  blocks,  preferably  of  silic-a  material, 
ancl  are  arranged  in  vertical  rows.  The  retorts 
.are  .supported  by  cross  supporting  walls  also  built 
up  of  preformed  blocks.  The  retorts  and  sun- 
porting  walls,  as  asscfmbled,  assume  a  xjartiftlly 
collapsed  condition,  certain  joints  being  left  open 
to  an  extent  governed  by  the  known  rate  oi  \ 
expan.sion  of  the  material.  On  .attaining  the 
working  temperature  the  blocks  of  the  retorts  are 
brought  into  close  contact  with  each  other  and 
with  the  t>lo(-ks  of  the  column.i.  Dowel  pins  co- 
acting  with  recesses  in  the  faces  of  the  blocks  may 
be  used  to  prevent  displac-ement  of  the  blocks 
whilst  heating  up. — J.  E.  C. 

Vertical   retorts;   Discharging   apparatus  for . 

S.  Glover,  St.  Helens,  anrl  J.  West,  Southport. 

Eng.  Pat.  11,942.  .\ug.  18,  1915. 
A  TUoroH.  a.  forming  a  stationary  water-seal,  Lsi 
attached  to  the  mouth,  b,  of  a  vertical  retort,  bvi 
means    of    trunnions,    c.     Within    this   trough   is 
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proviileil  a  tr.ay-like  element,  e.  carried  by  the 
Irunnions.  f.  and  adapted  to  be  oscillated  by  the 
arms,  g.  the  length  of  stroke  being  regulated  by 


the  adjustable  stops,  i.  On  moving  the  tray  to 
the  left  by  means  of  the  rods,  k,  the  raised  portion, 
o,  pushes  forward  a  portion  of  the  coke,  whilst 
on  the  return  stroke,  a  portion  of  the  coke  is 
forced  over  tlie  delivery  edge.  To  allow  access  to 
the  retort  for  seurfing  or  other  purposes,  the 
trough,  a,  and  the  tray,  e.  may  be  turned  to  the 
positions  shown  in  dotted  lines. — J.  E.  C. 

Gas  producer  plants  ;  Generator  for .     G.   H. 

Allen,  North  Fremantle.  W.  A\istralia.  Eng. 
Pat.  10.881,  Julv  27,  1913.  Under  Int.  Conv., 
j;uly  27,   1011. 

Air  is  introduced  into  a  continuous  gas  producer 
from  below  the  grate  by  means  of  an  air  intake 
passing  through  the  fire  zone  to  a  convenient 
height.  The  air  then  passes  doTNTiwards  through 
tlie  fuel  to  a  chamber  below  the  grate,  whence  the 
gas  produced  is  withdrawn. — J.  E.  C. 

Gas  making  a}yparattis.  A.  M.  Stanley,  Lynn, 
Jfass..  Assignor  to  Hvdrocarljon  Converter  Co., 
New  York.'^  U.S.  Pat.  1.177.901,  Apr.  i,  I9I0. 
Date  of  appl.,  Aug.  31,  1910. 

The  apparatus  consists  of  a  series  of  cylinders 
arranged  to  form  concentric  passages.  The  inner- 
most cylinder  consists  of  a  porous  refractory 
material  of  an  earthy  nature.  Immediately  out- 
side this  is  a  self-contained  heating  jacket,  the  heat 
being  supplied  by  exhaust  gases,  etc.  Surrounding 
this  heating  jacket  is  another  concentric  space  for 
heating  the  air  supply  to  the  apparatus.  Liquid 
fuel,  along  with  a  regulated  supply  of  heated  air 
from  the  outermost  jacket,  passes  into  the  interior 
of  the  porous  cylinder,  its  course  being  checked 
by  baffles.  Here,  the  fuel  is  gasified  by  partial 
comijustion.  The  temperature  is  regulated  by  the 
intermediate  heating  jacket  and  a  thermostat 
arrangement  operated  by  the  expansion  of  the 
vessel. — J.  E.  C. 

Gas ;    Process  of  generating  tarless .      H.   F. 

Wallmami,  Cliicago,  111..  Assignor  to  A.,  W.  R., 
and  H.  H.  Wallmann,  Chicago,  111.  U.S.  Pat. 
I,195.93i,Aug.22,1916.DateofappL,Dec.l7,1912. 

Fuel  is  passed  continuously  through  a  conduit 
in  which  it  is  subjected  to  distUlation,  and  the 
sohd  residue  is  subjected  to  a  higher  temperature 
in  another  chamber.  Liquid  hydrocarbons  are 
led  into  this  second  chamber  and  are  gasified, 
whilst  the  solid  residue  is  completely  consumed 
in  the  lower  portion  by  a  supply  of  air. — J.  E.  C. 


Washer  srrubhers  for  use  in  the  purification  of  gas.  E. 
Hapappe.  Highgate.  Eng.  Pat.  101,100,  Feb.  17, 
191(5.      (Appl.  Xo.  2:592  of  1910.) 

The  scrubber  is  filled  with  small,  regularly  shaped 
sticks  or  splints  of  wood  placed  indiscriminately. 

—J.  E.  C. 

Hydrocarbons  ;    Process  and  apparatus  for  cracking 

and  separating  the  resulting  products.    G.  P. 

Lewis.  London.    Eng.  Pat.  7535,  May  19,  1915. 

Liquid  hydrocarbons  are  heated  under  pressure 
.and  allowed  to  escape  into  a  low-pressure  chamber. 
The  condensed  liquid  from  the  latter  is  heated  in  a 
still  and  the  vapours  fractionally  condensed. 
The  residue  fi-om  this  still  may  be  returned  to  the 
cracking  plant  or  destructively  distilled  till  all 
volatile  matter  is  driven  off,  leaving  a  residue  of 
coke.  One  or  more  stUls  may  be  used  for  treating 
the  liquid  residues  either  from  the  low-pressure 
chamber  or  from  another  still.  The  stills  may  be 
operated  at  different  temperatures  and  the  fixed 
gases  may  be  led  to  a  suitable  gasholder. — J.  E.  C. 

Petroleum  oils  ;  Apparatus  for  heating .    >I.  J. 

Trumble,  Artesia,  Cal.,  Assignor  to  The  Simples 
Refining  Co.  U.S.  Pat.  1,194,577,  Aug.  15,  191<3. 
Date  of  appl.,  Sept.  10,  1912. 

Petkoleuji  oil  is  passed  through  a  series  of  tubular 
retorts  and  U -connections  heated  by  interior 
steam  jet  pipes.  A  by-pass  is  arranged  to  draw 
gas  from  the  retorts  and  deliver  it  into  the  heated 
oil  outlet  pipe. — J.  E.  C. 

Gasoline  from  natural  gas  ;    Process  of  extracting 

.      J.    P.  Foucart,  iluskogee,  Okla.      U.S. 

Pat.  1,195.158,  Aug.  15,  1910.  Date  of  appl., 
May  II,  1914. 

Natur.\l  gas  is  forced  into  steam  which  is  under 
a  pressure  of  20  lb.  per  sq.  in.,  whereby  the  con- 
stituents which  are  not  in  a  state  of  vapour  are 
vaporised.  The  mixture  is  then  led  out  of  one 
end  of  the  containing  vessel,  while  a  fresh  charge 
of  steam  and  gas  is  introduced  at  the  other  end. 
The  mixture  is  passed  through  a  condenser  and  the 
condensed  liquid  is  collected  in  a  closed  tank, 
in  which  the  gasoline  and  water  form  two  layers 
which  can  be  dra«-n  off  separately,  while  the 
residual  gas  is  withdrawn  from  above  the  surface 
of   the  liquid. — J.  H.  J. 

Asphaltic  products  and  process  oi  making  the  same. 
L.  Kirschbraun,  Chicago,  111.  U.S.  Pat.  1,194,750, 
Aug.  15.  1910.    Date  of  appl..  Mar.  29,  1912. 

Semi-asphaltic  petroleum  residue  is  heated  at  a 
temperature  increasing  to  700°  F.  (about  370°  C), 
and  superheated  steam,  at  a  temperature  not; 
above  700°  F.,  is  blown  into  the  mass.  A  con- 
siderable portion  of  paraffin  hydrocarbons  is 
expelled,  leaving  a  highly  ductile  product. — J.  E.  C. 

Coke  oven  doors.  J.  E.  Mitchell  and  H.  Morfey, 
Bamsley.     Eng.  Pat.  13,819,  Sept.  29,  1915. 


Gas   retorts  ;     Apparatus   for   charging  ■ 


H. 


Bird.  R.  Cort  and  Son,  Ltd.,  and  A.  G.   Sims, 
Reading.     Eng.  Pat.  12,776,  Sept.  7,  1915. 

Burning  gas  :    Me^rns  for  — ■ — .     I.  Hall,  Birming- 
ham.    Eng.  Pat.   12,695,  Sept.  4,   1915. 

Combustion  residues  from  locomotives  ;   Vtilisation  of 

.  J.  S.  Bean  and  H.  Nash.  Fr.  Pat.  479.298, 

July  17,   1915. 

See  Eng.  Pat.  14,618  of  1914  ;   this  J.,  1915,  824. 

Aaqlutinant  for  briquettes,  etc.     P.  J.  Jlitchell  and 

A.  C.  Evans.    Fr.  Pat.  479.635,  .Sept.  2,  1915. 
See  Eng.  Pat.  19,933  of  1914  ;   this  J.,  1915,  899. 
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^lauuiactHn-   of    tirlififial    or    nn'ilonu-ruied 
.    H.  Faraday.     Fi:  Pat.  479,l>40,  Si;pt.  3, 


See  Euc.  I'at.  IVl.iSG  of  1914  ;   tliis  J.,  1915,  S24. 


Coke;      ilainiiacturc    oi - 


Coke;    Mtutuiaclure  of - 


imm  twn-cokinij  or 
Jiffifiiltly  coi-inii  coal.'  T.  >1.  Hi.kinan.  Fr.  Pat. 
47S.S2S,  May  27,  1915. 

See  Eng.  Pat.  4214  of  1914  ;    this  J.,  1915,  70(j. 

A.  McD.  Diukham. 
Fi-.    Pkt,    479.372,    July   2:?,    1915. 

See  Enc.  Pat.  17„".02  of  1914  ;   this  J.,  1915.  7S7. 

Reiort  ioT  distillitttt  or  caTboiiisinti  coal  or  other 
carbonaceous  siibsiaiicc.  C  W.  Tozer.  Fv.  Pat. 
47S,040,  Mar.  15.  1915. 

See  Eiii:.  Pat.  7110  of  1914  ;    this  J..  1914,  912. 

Beiorls  tor  carbouistftkni  oi  coal  and  ihe  like.     A. 

Mcl».  I>nckham.  F>.  Pat.  479.373.  Jidy  23.  1915. 

See  Eni:.  Pat.  13.031  of  1914  ;  this  J.,  1915.  1044. 

Coat  yas'tnaking  apparatus.   L.  D.  Carroll,  London. 

From    r.    S.    Chrisman.    Philadolphi*.      U.S.A. 

EiiLT.   Pat.    101.3(tt>.   Feb.   24,   191H.      (Appl.  Xo. 

27S3of  191t).) 
See  r.S.  Pat.  1,176.482  of  191<i  ;  this  J.,  1916,  .527. 

Shale  or  coal  :   I>istillati<m  of for  production  of 

oil-fjas  or  lighting  ga«.      J.   W.   Fell.      F^'.   I'at. 
478.052,  May  10,  1915. 

See  Eng.  Pat.  titil3  of  1915  ;    this  J.,  191(3.  ti2(i. 

Gas  producer.    G.  H.  Bentley  and  E.  <t.  Appleby. 

Ft.  Pat.  477.998.  ilar.  12,  1915. 
See  Eng.  Pat.  9040  of  1914  ;    this  J.,  1915,  540. 

HoLandsche 


OU-gns  ;       Mannfaclure     of , 

Residunas      Maatschappij      Svsteeni      Rincker- 
Wolter.    FY.  Pat.  478.83(i.  Mai-.  23.  1915. 

See  Eng.  Pat.  0285  of  1915  ;    this  J.,   1910,  t)25. 


Gas  ;    Maniifaciiurc  of  - 


.    Anglo-Mexican  Pctiii- 
leum  Products  Co.,  and  R.  P.  iJrous.son.   F"r.  I'at. 
479.751,  Sept.   10,  1915. 
See  Eng.  Pat.  0873  of  1915  ;    this  J.,  1910,  958. 

Carbon  monoxide  ;  Method  of  absorbing  — - —  [from 
gases].  W,  Ga>is,  Assignor  to  Jiadisihe  Anilin 
und  Soda  F'abr..  Ludwigshafcn.  (icniiaiiv. 
r.S.Pat.  1.190,101,  Aug.  29, 1910.  Datu  of  appl"., 
Oct.  21,  1914. 

See  Ger.  Pat.  282,505  of  1913  ;   this  J.,  1915,  051. 

Hydrocarbons  of  lotc  boiling  point  ;    ProdveHon  of 

.    Iroline  Co.  of  America.    F>.  Pat.  477,891, 

Mar.  5,  1915. 

See  Eng.  Pat.  3327  of  1015  ;    this  J.,  1916,  828. 

Fuel  for  internal  combustion  motors.      R.   Wood. 

Fr.  Pat.  478.070.  Mar.  17,  1915. 
See  Eng.  Pat.  24,202  of  1914  ;  this  J.,  1915,  483. 

Motor    com  pound ;      Process    and    apparatus    for 

production   of   a    liquid .       B.    L.    Rinehart. 

F>.  Pat.  478,614.  May  5.   1915. 

See  Eng.  Pat.  0290  of  1915  ;    this  J.,  1916,  104. 

Il'/drocarbotis ;     Treatment    of    liquid .       New 

Process  Oil  Co.    Fr.  Pat.  478,310,  Apr.  7,  1915. 
.See  Eng.  Pat.  48.56  of  1915  ;    this  J.,  1916,  528. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

A  source  of  ftotalive  agents  [for  ore  concentration]. 
lU'ood  tar  from  aayit  brush.]     Clevenger.    See  X. 


P.\test.s. 

Destnietice  distillation  of  coal  or  otticr  carbonaceous 

siibslances  ;    Purnaec    scltinas    for .     S.    N, 

Wellington.Loiuloii.  F:ng.l'a't.77"t)9,May  25,  1915.. 

In  a  fuiuacf  setting  for  vertical  retorts,  the 
hori7.oiitaI  heating  flues  are  divided  into  three 
spaces  by  two  vertical  partitions.  tJas  and  air 
are  fed  into  the  central  combustion  si>ace.  and  the 
heating  gases  pass  to  one  end.  and  are  then  detlected 
into  the  two  outer  spaces  adjoining  llu'  retorts 
proper.  The  piiiportion  allocated  to  either  of  the 
outer  spaces  is  coidrolled  by  an  angular  damper 
block.  The  exhaust  and  air  supi>iy  flues  com- 
municate with  a  recupei-ator  or  regener.ator. 

—J.  E.  C. 

Oil.1.  sj>irits  and  gases  ;  Method  of  and  appuratus- 
for  vbtiiining  — — from  peat  or  other  material  or 
substances.  A.  N.  Macnicol.  Melboiu'ue.  Aus- 
tralia. Eng.  Pat.  10.079.  Julv  22,  1915.  Under 
Int.  Conv.,  July  22,  1914. 

The  ajiparatus  consists  of  a  retort  and  a  separately 
heated  retort  extension.  The  material  is  heatecl 
in  the  mam  retort  along  with  catalytic  agents^ 
such  as  iron  oxitle.  nickel,  etc..  and  in  presence  of 
steam,  hydrogen,  or  water-gas.  The  volatilised 
'  oils  are  then  heated  in  tlie  extension,  with  or 
j  without  steam,  etc.  Condensers  are  used,  and 
any  part  of  the  system  may  he  sidijected  to 
pressiu'e  1)y  means  of  a  compressor  with  the 
nece.s.sai-y  valves. — J.  E.  C. 

Volatile    products;    Separation    of from    solid 

earbona<-cous  material.  L.  Del  Monte  y  Aldama, 
Assignor  to  Oil  and  Carbon  l^roducts,  Ltd., 
London.  U.S.  I'at.  1,190.470,  Aug.  29,  1016. 
Date  of  appl.,  Sept.  21,  1914. 

SOJLID  cai'bonaceous  material  is  distilled  in  an 
inclined  retort.  The  upper  end  of  the  retort  is 
heated  to  a  higher  temperature  tlian  the  remainder, 
and  tlie  distilled  vapours  on  their  passage  to  the 
lower  end  are  condensed  by  contact  with  pro- 
gressively cooler  material.  The  liquid  condensed 
products  are  pi'evented  from  returning  to  hotter 
regions  of  the  retort. — .1.  E.  C. 

Charcoal  powder  ;  Process  of  making  active . 

L.  Pdaski.  Warsaw.  Russia.  U.S.  Pat.  1.195.720, 
Aug.  22,  1910.     Date  of  appl.,  Aug.  7,  1913. 

See  Ger.  Pat.  207,443  of  1912  ;  this  J.,  1911,  21(1. 

Neon    lighting.     G.     Claude.     Fr.    Pat.     47S,070, 
July  10.  1914. 

See  Eng.  Pat.  8312  of  1915  ;  this  J.,  1915,  1005. 

Metallic  filaments  for  electric  incandescence  lamps  ; 

Manufacture  of .     K.  Xishuuoto.     Fr.  Pat. 

478.()ii:i.  May  14,  1915. 

See  Eng.  Pat.  7829  of  1915  ;  tlus  J.,  1910,  731. 

Heating  furnaces  [for  metals].     Eng.  Pat.   15,226. 
See  X. 


m.— TAR  AND  TAR  PRODUCTS. 


Toluene;     Formation     of - 


■  hji     the     action    of 


anhydrous  aluminium  chloride  on  .rytrne  and 
bcnziiir.  F.  Fischer  and  II.  Niggemann.  Her., 
1910.  49,  1175—1482. 
By  boiling  xylene  with  2  to  4  "„  of  aluminium 
chloride  for  2  hours  beni^ath  a  reflux  condenser, 
about  12",,  of  toluene  may  lie  obtaineil,  together 
with  a  certain  |)roi>oilion  of  Ijenzene  and  of  higher 
hbmologues  of  xylene.  By  using  the  so-called 
"  solvent  tieuzol  t  "  (a  nuxture  of  alk>-Iben/,ene« 
yielding  :i"„  distilling  np  to  134"  C.)  instead  of 
xylene,  oidy  a  small  aniovmt  of  toluene  is  pii>du<'efi, 
although    products    of    lower    boiling    point    are 
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solvent    ln'iizol    II 


formed.     In    tlie    case    of 

(which    yieli: 

produfts     of     lower     l>oilini;     point     are 

The     eueixetic     actiou     of     aluniinium 


distilling  up  to  140- C.)  no 
formed, 
chloride 
causes  decomposition  of  ben/.ene.  liut  only 
traces  of  toluene  are  produieil.  Attempts  to 
transfer  a  methyl  ^rnuip  from  xylene  to  henzeiie 
by  the  simultaneous  ileeomposim;  and  synthetic 
actiou  of  alujuiniuni  chloride  gave  indecisive 
wsults.— C.  A.  M. 

ChJori-nation  of  liydrocarhoiis  with  aqua  rcgia. 
H.  L.  Datta  and  F.  \".  Fernandes.  J.  Anier. 
Chem.  Soc.  lOUi.  38,  1800 — 181:5. 

FrRTHER  experiments  have  been  niaile  on  tlie 
action  of  111/1111  rrfiid  on  aromatic  hydrocarbons 
(compare  this  J.,  iuil,  1198).  >?!-Xyiene  y-ielded 
the  monocliloro-.  the  -l.li-dicldoro-.  and  the 
tetrachloro-ilerivatives,  together  with  a  small 
quantity  of  a  trichloi'o-derivative  (m.pt.  117=C). 
o-Xylene  yielded  the  nionochloro-,  the  4..T-fli- 
cUoro-,  and  the  tetraohloi-o-derivatives.  ;j-Xylene 
yielded  the  monocliloro-.  the  2..5-dicldoro-.  and 
the  tetrachloro-derivatives.  From  ethylbenzene 
j  the  chief  product  was  nionochloroetliylbenzene. 
CeHj-CJIjCl  :  when  the  action  was  pi-olonaed.  a 
crystalline  substance  of  ULjit.  171  o'  C.  which  is 
under  in\estigation.  was  formed.  Dilienzyl  yielded 
p-dichlorodibenzyl.  Higher  hoiuologues  and  more 
lomplex  hydrocarbons  gave  complex  mixtures  of 
reaction  products,  or  were  completely  decomposed, 
with  formation  of  chloropicrin. — A.  S. 

CMoropicrin     a)>d     Icfrarhloroguinonc     [chloi-anWl  : 

Fornutlioti  of by  Ihc  fiction  of  aqua   retiia   on 

orqanic  suhnlance/t.  R.  L.  Datta  and  X.  K. 
Chatterjee.  J.  Amer.  Chem.  Soc,  1010.  38, 
1813— 1S21. 

The  action  of  aqua  rcjia  on  a  large  numlier  of 
organic  substances  has  been  studied,  and  it  has 
been  found  that  in  all  cases  wheJ-e  the  compound 
Ls  destiwyed  by  the  actiou  of  aqua  rcyia  chloro- 
picrin is  formeci,  though  in  very  varying  quantities 
(compai-e  this  J..  1915,  377).  Many  aromatic 
compounds  yield  chloranil  (tetrachloi-ociuinone) 
liy  the  action  of  aq}iu  rci/ia.  This  is  especially  the 
case  witli  compounds  having  easily  replaceable 
ixroups  in  the  p«/-o-position  and  compounds  of 
i(uinonoid  structure.  Chloranil  is  not  foi'med  from 
compounds,  such  as  naphthalene  and  anthracene 
ilerivatives.  containing  complex  nuclei.  Tlie  exist- 
ing method  for  the  commercial  manufacture  of 
chloranil  by  the  oxidation  of  trichlorophenol  with 
potassium  bichromate,  could  probaldy  be  advan- 
tageously replaced  by  a  method  in  which  aqim 
regia  is  used.  The  following  yields  of  chloranil 
were  obtained  by  the  action  of  aqua  regia  on 
20  grms.  of  the  substances  mentioned  :  quinol, 
13 — 14  grms,  :  p-phenylenediamine,  13 — 14  grms.  : 
I  richlorophenol,  10  grms.  ;  sulphanilic  acid,  I) — 7 
srms. — A.  S. 

i.Z-Dihydroxyiohwnc  {isohomocaiechol)  and  the 
nitro-dcriwtives  of  its  mcthi/l  eikers.  R.  Majima 
and  Y.  Okazaki.     Ber„  191G,  49,  1482— 14'Jti. 

"-.3-DiHTi)ROXTTOLrEXE,  the  lowest  homologue  of 
hydrourushiol  (this  J..  lOlti,  128),  behaves  in  an 
■inalogous  manner  to  the  latter  on  treatment  ^vitll 
iron  chloride  and  alkali,  and  the  dimethyl  ethers 
of  both  substances  yield  analogous  mono-  and 
ilinitro-derivatives  (see  tins  J.,  1911,  91).  Aniino- 
■-.3-diniethoxytoluene  was  converted  by  the  diazo 
reaction  into  hydroxy -2 .3-dimethoxytohiene,  -which 
was  transformed  into  the  quinone.  Tlie  hydroxy 
or  amino  gioup  appeared  to  be  in  the  .5-position. 
whilst  coBiparlson  with  nitro  compounds  of 
veratrol  imlicated  that  the  dinitro  derivative  is 
■>.6-dinitro-2.3-dimethoxvtoluene.  Cain       and 

Simonsen   (Trans.    Chem.    Soc,    1914,    105,    15fi) 


described  both  iiitro  derivatives,  Iiut  the  melting 
points  of  theh  i>roducts  (viz.  78- — 77  ^C.  and 
Uo"  C.)  did  not  correspond  with  fho.se  found  Viv  tlie 
authors  (viz.,  105— 10(5"  C.  and  112  — 113"  C. 
respectively).  The  discrepancy  is  attributed  to 
the  preparations  of  Cain  and  Simousen  being  4.0- 
iUnitro-2.3-diniethoxytoluene  and  4-amino-(i- 
nitro-2.3-dimethoxytohiene.  This  was  confirmed 
l>y  the  preparation  of  the  i-  and  O-mononitro- 
dei-ivatives  from  2-motlioxy-3-hydroxytoluene,  and 
the  conversion  of  the  4-iiitro  derivative  into  4- 
nitro-2.3-dimethoxylienzoic  a<dd,  which  Cain  and 
.Simonsen  wei-e  unalile  to  obtain.  It  melted  at 
!14"  to  95"  C.  All  the  tlieoretically  possible  mtro- 
derivatives  of  2.3-dimethoxytoluene  have  thus 
been  prepared.  The  4.5-trinitro  derivativt;  melteil 
at  131—132^  C— -C.  A.  .M. 


Phenol   ethers,    and   enters;     Hydrolysis   of - 


-         -  .  by 

means  0/  the  hydrochlorides  of  aromatic  bases. 
Preparation  of  anilides  a)td  their  homoloyues. 
A,  Ivlemenc,  Ber.,  1916,  49,  1371 — 1376. 
t)XE  moleciUar  proportion  of  the  ether  or  ester  is 
lieated  to  fusion  (180  — 230-  C.)  with  2  to  3  mols. 
of  aniline  hydrocldoride.  or  a  homologue  ;  the 
reaction  is  generally  complete  within  an  Iiour. 
when  the  fused  mass  is  poured  into  concentrated 
hydrochloric  acid  and  the  product  worked  up  by 
suitable  means.  With  anihne  hydi-ocldoride  anisic 
acid  gave  an  S0°o  yield  of  y)-hydroxylieuzoic- 
anilide  (m.  pt.  201" — 202 "C.)  ;  wi-uiethoxybenzoic 
acid  gave  Hi-h>  droxylienzoic-am'lide  (m.  pt.  156"  C); 
l>yrogalloltrmiethyl  ether  gave  pyrogallol  (m.  pt. 
132'  C.,  after  one  recrystallisation  from  benzene)  ; 
14  grms,  of  lieniipiiuc  a<-id  gave  4  grms,  of  noi- 
hendpinic-anil,  CjjHgOjX  (m.  pt.  226"  C. )  ;  anisol 
is  unattacked  even  after  several  hours  heating  in 
an  autoclave.  With  ^(-toluidine  hydrochloride 
anisic  acid  gave  a  quantitative  yield  of  p-hydroxy- 
benzoic-p-tohiidide  (m.  pt.  207 — 209"  C.)  ;  with 
»i-toluidine  hydrocliloride  a  high  yield  of  the  >n- 
toluidide  was  oljtained,  Isovauillic  acid  (m.  pt. 
255 " — 257 "  C. )  \\  as  obtained  «'heu  hemipinic  acid 
(1  part)  was  heated  for  4  hours  at  200- C.  with 
dimethylaniline  hydrocldoride  (2  parts).  Experi- 
ments with  aniline  hydriodide  and  anisic  acid 
showed  that  about  two-tliirds  of  the  methyl  radical 
split  olf  was  libera t^^d  as  methyl  iodide;  the  re- 
maining one-third  served  to  metiiylate  some  of  the 
amline. — E.  W.  L. 

Benzoylene-anthranil  and  bisatUhranils  and  anthra- 
quinone-azidcs.  A,  Schaarschmidt.  Ber.,  191ti. 
49,  1632—1637. 

AxTHRAQrixoxE  diazouiuui  salts  comliine  \vith 
sodiiun  azide  to  form  anthi-aquinoue-azides.  The 
azide  from  the  2-type  of  anthi'aquinone  compound 
is  stable  in  boiling  water  but  the  product  of  the 
1 -derivative  readily  loses  two  atoms  of  niti'ogen 
yielding  a  pure,  finely  crystalline  and  stable  com- 
pound, 3.4-benzoyleneanthranil.  m.  pt.  abo\e 
300^  C.  Sunilai'ly  from  1 .5-diamino-antliraquinone 
there  is  obtained  the  corresponding  bisanthranil 
derivative  and  from  1.4-diamino-anthraquinone 
the  isobisanthrauil  derivative,  reddish  brown 
powders  both  gi\ing  strongly  fluorescent  solutions. 
Anthraquinone-2-azicle,  which  is  stable  to  boiling 
water,  is  a  colourless  powder  crystallising  from 
acetic  acid  in  yellow  needles,  m.  pt.  160"  C,  and 
decomposed  on  wanning  with  strong  sulphuric 
acid  into  hydrosyaminoanthraquinone. — J.  F.  B. 

Matmfacturc  of  yasolinc  and  benzene-toluene  from 
petroleum  and  other  hydrocarbons.  Rittman  and 
others.     See  IIa. 

The  time  f<ictor  in  the  formation  of  aronudic  hydro- 
carbons from  a  paraffin  base  oil.  Egloflt  and 
Twomey.     See  IIa. 
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Thennal  decomposilion  ofihe  clhaur-propaxtfrdclion 
from  natural  ijas  comUttsatc.  /anotti  ami  l.e!>he. 
Sff  llA. 

Fiftii-sfcond  annual  report  on  alkali,  etc.,  irorks, 
by     the     Chief     Inspector.     1915.     ^>f     \  II. 

Coumarone  resin  and  its  ttses.     Ellis  ami  Rabinovitz. 
^ec  XIII. 

Hydrogenation    of    heterocyclic    compounds.     Skita 
and  Brunner.     See  XX. 

Patents. 

Sulphoiinlion  of  organic  compound.^.  A.  Iloine- 
maiin.Birmingham.En£:.Pat.l2.200.Aui:.2.").l!U5. 

The  sulphonation  of  aromatic  oonipoiimls  can  be 
canioa  ovit  with  weaker  aciil.  in  a  short i-r  time, 
ami  without  carbonisation,  if  a  smalt  quantity  of 
iodine  be  added.  Ejrample. — 1 4 lisiims.  of  sulphuric 
a^d.  TO  arms,  of  benzene,  and  0-25  !,'rm.  of  iodine 
are  heated  and  stirred  together  under  a  reflux 
condenser  for  five  hours.  The  whole  of  the  benzene 
\vi\\  then  liave  been  converted  into  benzenemono- 
sulphi>ni''  acid.  The  iodine  can  be  recovered  by 
ori^ini?  water  to  the  product  and  filtenng.— F.  Sp. 


adding  water  to  the  produc 
Toluene  ;  Production  of  - 


tenng. 

W.  B.  Sifton.  and 
"iiarding    Bros..    Ltd.     Fr.    Pats.    479,295    and 
179,291),  July  17,  1915. 
See  Eng.  Pat.  8886  of  1915  ;  this  J.,   1916,  248. 

Toluene  ;  Apparatus  for  prdouction  of .    W.  B. 

Sifton.     Fr.  Pat.  479.297,  July  17,  1915. 

See  Eng   Pat   9437  of  1915  ;  this  J.,  1910,  248. 


IV.— COLOURING    MATTERS    AND     DYES. 

Absorption  of  colouring  matters  by  charcoal  and 
si'ica  E.  Knecht  and  E.  Hibbert.  J.  Soc. 
Pyers  and  Col.,  1910,  32,  22tJ— 230. 
A  DETAILED  account  of  the  literature  referring  to 
the  siibject  is  given,  and  emphasis  is  laid  on  the 
fact  that  animal  charcoal  cannot  be  regarded  as 
one  form  of  the  element  carbon.  The  examination 
of  charcoals  which  have  been  treated  to  remove  or 
introduce  nitrogen  has  shown  that  the  nitrogen 
content  has  a  direct  influence  on  the  absorption 
of  Cr>-stal  Scarlet  and  Methylene  Blue.  The 
product  obtained  from  pure  silk,  and  activated  by 
heating  with  potash,  absorbed  <i  considerable 
amount  of  Crystal  Scarlet,  and  hence  the  sulphur 
present  in  animal  charcoal  is  not  responsible  for 
its  colour-absorbing  properties.  A  sample  of  lione 
charcoal  had  not  such  a  great  absorptive  pyowcr  as  a 
sample  of  blood  charcoal,  although  the  former 
contained  a  higher  percentage  of  nitrogen  ;  this 
Ls  proV)ablv  due  to  the  condition  of  the  nitrogen, 
and  Glassiier  and  Suida  (this  J.,  1907,  1915)  liave 
suggested  that  cyanamino-compounds  are  jiresent 
in"animal  charcoal.  In  .•ucordance  witli  the 
results  of  Glassner  and  Suida  (this  J..  190s,  803), 
it  was  found  that  the  oxygen  content  of  charcoal 
plays  an  important  part  in  the  al)soiption  of 
Slethvlene  Blue.  Experiments  on  the  dyeing  of 
silica' and  silicic  acid  led  to  the  same  results  as 
those  of  Suida  (this  J.,  1904,  1144  ;  1907,  1236)  ; 
powdered  qiiartz  does  not  absorb  Methylene  Blue, 
and  the  absorption  of  this  dyestuil  )>y  calcined 
siliia  is  due  to  the  fact  that  the  silica  is  capable  of 
being  hydrated  in  the  air  or  in  contact  witli  the 
solution  of  dyestuff. — F.  W.  A. 

Tetramethyldiaminorihenazinc.     P.     Karrer.     Ber., 
1911!,  49,  1643—1644. 

Symmetrical  tetramethyldiaminophenazine   is  a 


violet-red  dyostutT  obtaiueil  in  moderate  yield  by 
the  oxidation  of  an  eijuimolecular  mixture  of 
dimetln  1-;)-  and  -»i-phenylenodiamines  by  potas- 
sium biihit)mate  in  i>resence  of  dihite  hydrochloric 
acid  ;  the  reaction  is  completed  by  lieating  to 
80-"  C.  The  zinc  s;ilt  is  pn^cipitated  by  tlio  julditiou 
of  zinc  chloride  and  saturated  sodimu  chloride 
solution  anil  converted  into  the  liydiiodido,  which 
may  l)o  re<  rystallised  fi-om  dilute  alcohol.  There 
is  no  change  of  colour  on  the  addition  of  alkali. 
This  dy.'stulV  is  not  suitalile  for  u.se  in  l>iologi<al 
invest  igat  ions  like  t  he  similarlv  constituted  Met hvl- 
ene  Blue.— J.  F.  B. 


P.\TEXTS. 

o-[Hydr]o.ryazo    dpestuffs ;    Manufacture    of  direct 

-.  O.  Imrav,  London.  From  Soc.  Chem. 

Ind.  in  Basle.  Switzerland,     l-lng.  Pat.  12,250, 
Aug.  25.  1915. 

PlUKCT  o-hydroxyniono-,  dis-,  or  pol> -azo  dye- 
stuffs  are  ol)tained  l)y  coupling  an  o-liydi-oxydiazo 
compound  fif  the  V)enzene  or  naphtlialene  series 
with  an  X-substituted  2-amino-5-naphthol-7-sulph- 
onic  acid  or  2-amino-5-naphtliol-1.7-disulphonic 
acid  (except  an  N-alkyl  or  X-aryl  derivative),  in 
some  cases  using  simidtaneously  any  aromatic 
diazo-compound  ;  or  with  the  imsubstituted  acids 
mentioned  above  or  any  substitution  product,  in 
some  cases  using  simultaneously  another  end 
component  or  a  ndddle  component  capable  of 
being  further  diazotised  and  any  aromatic  diazo- 
compound.  (Reference  is  directed,  in  pursuance 
of  Sect.  7.  .Sub-sect.  4,  of  the  Patents  and  Designs 
Act  of  1907,  to  Eng.  Pat.  21,473  of  1910  ;  this  J., 
1911,  1109.)— F.  W-.  A. 


[Atithracenrl  vat  dyes  and  process  of  making  them. 
A.  Liittringhaus.  Mannheim.  Assignor  to  Bad- 
ische  AniUn  u.  Soda  Fabr.,  Ludwigshafen.  Ger 
manv.  U.S.  Pat.  1.196.127,  Aug.  29,  1916. 
Pate  of  appl.,  Oct.  20,  1913. 

See  Fr.  Pat.  463,508  of  1913  ;  this  J.,  1914,  413. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Paper-making    materials    [Tambookie     grass     and 
Papyrus]  from  South  Africa.     Bull.  Imp.  Inst., 
1916,  14,  163—167. 
T.MlBOOKiF.     grass     {Cymbopogon     Nardus     vnr. 
vallidus)    grows     extensively     in    the     Transvaal, 
particidarly  in  the  northern  parts.     The  sample 
examined  ranged  in  length  up  to  a  maximum  of 
5  ft.  6  in.,  with  a  diameter  of  about  J  in.  at  the 
base.     On  digestion  with  caustic  soda  tambookie 
grass  yields  37-1%  of  an  easily  bleachable  pulp 
(dry  pulp   referred   to  air-dry  material),  showing 
an  "average   length   of   fibre  "of   0081    in.,   and   is 
considered   to   be  well  adapted  for  paper-making 
and  to  have  a  value  higher  than  that  of  Algerian 
esparto.     Papyrus  is  found  in  the  St.  Lucia  B!i>' 
districts  of  Zululand  and  samples  of  this  reed  have  i 
been   compared    with   those   obtained   from   East 
Africa  and  tlie  Sudan.      It  is  easily  digested  With 
caustic  soda  ;ind  gives  a  good  ))leaching  pulp,  but 
the  yield  of  pulp  from  the  South  jVfrican  variety  is 
somewhat  lower  tlian  from  those  obtained  from 
other  parts.     In   the   case   of   both   these   South  ^ 
Airican  materials,  it  is  considered  that  export  ui  , 
the  raw  state  would  not  l)e  profitable  on  account  ■ 
of  freight,  but  tliey  could  be  converted  into  half  ' 
stuff  for  export  or"  for  the  manufacture  of  paper 
locallv.— J.  F.  B.  - 
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Patents. 

Fibrous  compositions.  [Roofing  sheets.']  J.  f. 
Woodlev.  Pelham  .Alaiior,  N.Y.,  U.S.A.  Ens;. 
Pat.  )SSir>,  June  15,  1915. 

FlBnoi'S  material,  e.g.  waste  jjaper  or  pulped 
stock,  preferably  in  the  moist  condition,  is  steeped 
in  or  coated  or  spraye*!  with  a  hot  liquid  binding 
medium  which  siibseciuently  l)ecomes  gummy  on 
oxiling.  (lenei-ally.  the  binder  may  consist  of  a 
niixtuie  of  a  mitural  or  artifirial  flux  oil  or  soft 
asphalt  with  harder  asphalts  such  as  grilsonite 
or  hard  pitch,  for  instance,  a  mixture  of  88  "„  of 
residuum  oil.  m.pt.  100=— 120°  F.  (3S°— 49°  C), 
and  12 '"o  of  grahamite.  The  saturated  paper, 
cooled  to  a  semi-solid  consLstence,  is  disintefrrated 
into  its  ultimate  fibres  by  forcing  the  mass  re- 
peatedly through  perforated  plates,  so  as  to  draw- 
out  the  fibres  between  the  surrounding  elastic 
material.  When  the  mixture  is  homogeneous  it  is 
subjected  to  pressure,  e.g.  by  rollers,  and  formed 
into  sheets,  in  which  the  fibres  are  completely 
coated  with  bituminous  matter  and  felted  together. 
The  proportion  of  fibrous  material  should  not 
exceed  50  "o  of  the  mass  and  mav  preferably  be 
between   5   and   30  °o- — J  F.  B.     " 

Textile  belts  or  the  like  ;    Process  for  impregnating 

icith  gutta-perch.a,  batata,  indiarubber  or  the 

like.  E.  C.  R.  Marks.  London.  From  A./S. 
RoiUunds  Fabriker.  Odense.  Denmark.  Eng. 
Pat.  101.127,  Apr.  3,  1916.  (Appl.  Xo.  4882  of 
191ti.) 

Textile  materials  are  treated  with  gvitta-percha, 
halata.  or  rubber  dissolved  in  suitable  solvents, 
containing  also  2 — 20  °o  of  a  sulphonated  oil  to 
make  the  solution  more  fluid  and  assist  penetration. 
The  mixture  may.  if  desired,  also  contain  sulphur, 
preferably  in  solution,  with  a  ^-iew  to  subsequent 
vulcanisation. — J.  F.  B. 


Stenciling  fabric  ;  Method  of  producing  a  ■ .  A.  E. 

Stripp'el.     Xew    York.        U.S.    Pat.     1,194.899, 
Aug.  15,  1916.     Date  of  appl..  Xov.  22,  1912. 

The  fabric  is  treated  wliilst  protected  from  the 
Ught  with  a  heated  solution  containing  gelatin, 
glycerin,  and  potassium  bichromate,  in  which  the 
proportion  of  glycerin  by  weight  exceeds  that  of  the 
gelatin  ;  it  is  then  dried  with  exposure  to  light, 
treated  with  warm  water,  then  with  a  15%  solution 
of  calciiim  chloride,  subjected  to  heat  and  pressure 
for  drving.  and  finished. — J.  F.  B. 


•Cellulose    or    paper-pulp     from     fibrous     vegetable 

materials  ;    Method  of  isolating  or  extracting 

and    apparatus  therefor.        W.     Raitt,    London. 
Eng.  Pat.   16,488,  Nov.  23,   1915. 

In  carrying  out  the  process  of  fractional  digestion. 
e.g..  of  bamboo,  described  in  Eng.  Pat.  15,779  of 
1912  (see  Fi-.  Pat.  453,307  of  1912  ;  this  .T..  1913, 
715).  the  operation  may  be  reduced  to  two  stages  by 
extracting  in  an  auxihary  vessel,  those  constituents 
which  are  soluble  in  water  and  in  a  dilute  solution 
of  caustic  soda  at  a  moderate  temperature  (100°  C. ). 
and  subsequently  removing  the  lignin  by  digestion 
with  a  stronger  solution  of  caustic  soda  at  a  higher 
temperature  (162°  C).  The  strength  of  the  alkali 
used  for  the  main  (lignin)  digestion  may  be  such 
that  the  spent  hquor  contains  siifficient  uncon- 
sumed  caustic  soda  to  perform  the  preUminary  ex- 
traction of  a  succeeding  batch  of  mat-erial.  The 
auxiliary  vessel  and  the  main  digester  may  be  so 
arranged  that  the  charge  of  the  former  may  be 
transferred  to  the  latter,  and  the  steam  escaping 
from  the  main  digester  may  be  conducted  into  the 
auxihary  vessel  to  boil  the  contents  at  a  lower 
pressure. — J.  F.  B. 


Paper  pulp  and  the  like  [jrom  sunflower  stalks]  ; 

Process  for  the  manufacture  of .    H.  ileCor- 

mack,  Chicago,  and  E.  W.  ^IcMuUen,  Kenosha, 
Wis.,  Assignors  to  F.  Orth  and  J.  Harbaugh, 
Indiana  Harbour.  Ind.  U.S.  Pat.  1.196.708, 
Aug.  29,   1916.     Date  of  appl.,  Nov.  25,   1914. 

Cellulosic  material,  e.g.  sunflower  stalks,  is  dried 
and  shredded,  then  digested  in  a  solution  contaimng 
5°o  of  sodium  hydroxide,  10%  of  carbonate,  8% 
of  s.odium  chloride,  and  25  "„  of  sodium  oxychloride 
(hypochlorite),  calculated  on  tlie  weight  of  the 
material,  under  a  pressure  of  80  lb.  per  sq.  in.  for 
about  10  hours.  The  digested  material  Ls  beaten 
to  a  pulp  in  a  peblile  mill  or  the  like,  whicli  may 
contain  a  dilute  solution  of  permanganate. — J.F.B! 

Paper  size  and  process  of  making  same.  G.  Muth, 
Butzbach,  .Assignor  to  Dr.  Graf  und  Co., 
Xeubabelsberg.  Germany.  U.S.  Pat.  1,194.866, 
Aug.  15,  1916.    Date  of' appl.,  Jan.  25,  1910. 

AlN  artificial  resin  obtained  from  coal  tar  (cou- 
marone  resin)  is  melted  with  natural  resin  or  a 
saponifiable  fat  until  frothing  has  ceased,  and  the 
mixture  boUed  with  an  alkali  until  a  uniform 
emulsion  is  produced.- — J.  F.  B. 

Paper  ;    Method  and  apparatus  for  sizin/f  [surface- 

starchitig] .        H.    M.    'VA'heelwright,    Ware, 

Mass.  U.S.  Pat.  1.195.888,  Aug.  22,  1916. 
Date  of  appl.,  July  22,  1915. 

TiTE  paper  is  led  through  a  series  of  wet-presses 
and  while  passing  between  the  last  pair  of  press 
rolls  a  size  composed  of  a  soluble  starch  compound 
or  "'  feculose  "  is  applied  to  both  sides  of  the  moist 
web  of  paper  by  means  of  the  press  rt>lls.  wliich 
transfer  the  starch  solution  to  the  paper. — J.  F.  B. 

Wool-scouring  and  analogous  liquors ;  Concentra- 
tion of and  recovery  of  the  grease  and  alkaline 

substances  present  therein.  E.  V.  Chambers, 
T.  C.  Hammond,  and  G.  G.  Jarmain.  Fr.  Pat. 
478,641,  May  8,  1915. 

See  Eng.  Pat.  13,005  of  1914  ;   this  J.,  1915,  276. 

Textile  driving  belts  and  the  like  ;    Impregnation 

of .        AktieseLskabet    Roulunds    Fabriker. 

Fr.  Pat  479,333,  Oct.  24,  1914. 

See  Eng.  Pat.   101,127  of  1916  ;    preceding. 
Cellulose  esters  ;    Preparation  of  new  ■ 


Soc. 
Chim.  Usines  du  Rhone  (anc.  GiUiard,  P.  Monnet , 
et  Cartier).    Fr.  Pat.  478,436,  Aug.  4,  1914. 

See  Eng.  Pat.  10,822  of  1915  ;   this  J.,  1915,  1086. 

Collodion  [artificial  silk]  ;  Machines  for  spinning 
— — .  H.  de  Chardonnet.  Fr.  Pat.  478.405, 
Aug.   1,   1914. 

See  Eng.  Pat.  10,857  of  1915  ;    this  J.,  1916,  533. 

Collodion  [artificial  silk]  and  like  threads  ;  Process 
and  apparatus  for  deniirating,  bleaching,  dyeing, 

and  otherwise  treating .     H.  de  Chardonnet. 

Ft.  Pat.  478,404.  Aug.  I,  1914. 

See  Eng.  Pat.  10,858  of  1915  ;   this  J..  1916,  302. 

Paper  pulp  :    Separation  of  metallic  particles  and 

other   foreign   matter   from A.    J.    XeweU 

and  R.J.  Mars.   Fr.  Pat.  477.995,  Mar.  12,  1915. 

See  Eng.  Pat.  2865  of  1915  ;    this  J.,  I9I5,  1138. 

Paper  ;   Process  and  apparatus  for  pulping  printed 

or    imprinted and    for    removing    ink    from 

printed  paper.  General  Waste  Paper  Recovery  Co. 
Fr.  Pat.  478.288.  Mar.  20,  1915. 

See  Eng.  Pat.  3702  of  1915  ;    this  J.,  1916,  833. 

Paper-making  machines,  and  manufacture  of  paper. 
R.  J.  Marx.    Fr.  Pat.  478.839.  Mar.  30.  1915. 

.See  Ens.  Pat.  370S  of  1915  ;    this  J.,  1915,  1007. 
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Pidp  mills  ;    Pron'se  of  trvoUng  icaste  liquors  from 

.     E.   L.   Kiunian.  Hamas,  Sweden.      U.S. 

Pat.  1,1W.2J»0,  Aus;.  20,  191G.  Dat«  of  appl.. 
Mar.  12,  1912. 

See  Ft  Pat.  441,186  of  1912  ;   this  J.,    1912,  812. 


VI.— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING. 

Ahsorpiioii  of  colouring  maficrs  by  cfiarcoul  and 
silica.     Knecht  and  Hibbert.     Sec  I\". 

Sole  on  the  cause  of  the  pink  colour  obserrcd  in 
certain  hypochlorite  bleaching  soluiions.  Klledge. 
See  Vll. 

Patexts. 

Te-xlilc  nuilcrials  ;    Sconrin;/,  bleaching/,  di/'inij  and 

the  like  muchiiu's  for  tretUiiui .    F.  F.  Liirivei, 

Bnwlford.    Eng.  Pat.  11.583,  Aug.  11,  lUl.'j. 

Ix  machines  of  the  type  in  which  the  textile 
materials  aiv  supp<>rte<i  on  rollers  or  frames  inde- 
pendent of  the  vats  coutaininic  tlie  treatini;  liquids, 
these  vats  are  supported  by  vertical  columns  formed 
as  racks  having  teeth  on  one  side.  By  nieans  of 
Umthed  wheels  and  gear  operated  from  two  shafts, 
constantly  i-otated  in  the  same  direction  and 
brought  into  action  by  hand-eontit>lled  clut(;hes, 
the  vat  may  be  either  raised  or  lowered  and  caused 
to  come  to  rest  at  any  predetermined  point  by 
means  of  a  stop  naotion  a<-tuatcd  automatically. 

—J.  F.  B.        i 

Bleaching  process.     H.   R.  Anders  and  M.   E.   U. 
Schoedler.    Perth    Amboy.    N.J.,    Assignors    to   | 
The    Roessler    and    Hagslacher    Chemical    Co., 
New  York.    U.S.  Pat.  l.lft.5.325,  Aug.  22.  1916. 
Date  of  appl..  Mar.  30,  1912. 

The  container,  which  is  divided  into  compart- 
ments, is  packed  in  a  horizontal  position  with  the 
goods  to  be  bleached,  and  is  then  inserted  vertically 
in  the  vat  ;  the  dividing  partitions  prevent 
vertical  displacement  of  the  material.  Bleaching 
liquor  is  passeil  through  the  goods  in  alternate 
directions  until  the  desired  result  is  attained. 

— F.  W.  A. 


Dyeing  fabrics  ;   Apparatus  for  - 


Weighting  silk  :    Process  of .     Schniid  freres. 

Ft.  Pats.  -179,312  and  479,316,  July    19,   1915. 

See  Her.  Pats.  267,754  and  291,009;  tliis  J.,  191ti, 
174,  596. 

Sericin   soap   substitute  for   silk   dyeing ;     Manu- 
facture of .   Schmid  freres.   Fr.  Pat.  479,304, 

July   19,   1915. 

See  Eng.  Pat.  100.169  of  1916  ;   this  J.,  1916,  734. 

Dyeing  silk  in  a  foam  bath.  Schmid  fr&res.  Fr.  Pat. 
479.726,  Sept.   13.   1915. 

See  Eng.  Pat.  100,336  of  1916  ;   this  J.,  1916,  630. 
Dyeing  fabrics,  etc.  ;  Method  and  apparatus  for  ■ 


.  H.  L.  Quick, 
New  York.  U.S.  Pat.  1.195.606.  Aug.  22.  1916. 
Date  of  appl.,  July  30,  1914. 
The  roll  of  fabric  Ls  carried  by  a  rotating  cylindrical 
frame,  and  the  ends  of  the  roll  are  closed  by 
flanges  having  concentric  circular  grooves  on  the 
faces  which  abut  against  the  ends  of  the  roll. 
Dye  liquor  is  supplied  through  a  central  per- 
forated tube,  which  extends  through  the  frame. 

— F.  W.  A. 

Dyeing  machines.  J.  Benosch,  .\ssignor  to  Klauder- 
Weldon  Dyeing  Machine  Co.,  Amsterdam,  N.Y. 
U.S.  Patfi.  (.\)  1,195,640  and  (b)  1,195,647, 
Aug.  22,  1916.  Dates  of  appl.,  (A)  Mav  11,  and 
(B)  June  9,  101  J. 

(a)  A  DYEING  machine:  Ls  provided  with  a  rotary 
carrier  having  series  of  concentric  inner  and  outer 
stick  sockets  and  an  independently  rotating  slide 
for  locking  simultaneously  the  sticks  in  a  number 
of  the  sockets  of  one  of  the  series.  (B)  A  dyeing 
machine  has  a  circular  rotar>-  carrier  provided 
with  means  for  supporting  a  pair  of  sticks  oppositely 
disposed  with  respot  to  their  ends,  a  locking 
member  which  fixes  the  pair  of  sticks  simul- 
taneously in  working  position,  and  also  an  arrange- 
ment which  allows  of  the  lateral  removal  or 
insertion  of  the  sticks  individually  or  collectively. 

— F.  W.  A. 


Bradford  Dvers  ^Vssoc.  Ltd..  and  E.  J.  Wilkin- 
son.   Fr.  Pat.  479,390,  July  27,  1915. 

See  Eng.  Pat.  17,215  of  1914  ;   this  J..  1915,  902. 

Producing  bronze  kid  [leather].    Eng.  Pat.  101,109, 
Sec  XV. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Alkali,  etc..  icoW.s  ;    Fifty-second  annual  report  on 

by  the  Chief  Inspector.    Proceedings  during 

the  year  1915.     100  pages.    Price  2s. 

The  number  of  registered  works  in  England, 
Ireland,  and  Wales  was  i:'72,  including  63  "  alkali 
works,"  and  in  Scotland  17(1,  making  a  net  increase 
of  16  for  tlie  United  Kingdom  compared  with  1914. 
The  increased  activity  is  associated  largely  with 
the  manufacture  of  chemicals  used  in  production 
of  munitions  of  war,  and  with  the  distUlation  of 
tar.  The  general  average  figures  for  the  escape  of 
acid  gases  vary,  in  most  classes  of  works,  but 
sbghtly  from  those  for  the  two  previous  years. 
In  the  present  report  a  differentiation  is  made 
between  snxelting  works  and  other  kinds  of  works, 
in  regard  to  the  acidity  of  chiuiney  gases  :  fop 
smelting  works  the  general  average  aciility  was 
3-056  grains  SO,  per  en.  ft.  ;  for  other  works,  0-719 
grain  per  cb.  ft.  ;  and  for  all  works,  1059  grains 
per  cb.  ft .  There  were  three  cases  of  contravention 
of  provisions  of  the  Act,  but  in  view  of  the  excep- 
tional conditions  no  proceedings  were  taken.  In 
two  cases  ba<k  fees  were  accepted  in  lieu  of  taking 
proceedings  in  regard  to  non-registration  of  pro- 
cesses. Alkali  and  copper  {ttfet  process)  works.  The 
firodiiction  of  hydrochloric  acid  was  hampered 
ly  dilliculty  in  olitaining  sulphuric  acid,  and  the 
difficvdtv'  was  only  partly  overcome  by  an  increased 
use  of  nitre  cake  in  tlie  .s;ilt-cake  furnaces;  in 
some  districts  the  supply  of  hydroddo'-ic  acid  was 
insuflicient  to  meet  the  demand.  The  use  of 
mechanical  furnaces  in  connection  with  the  extrac- 
tion of  copper  by  the  wet  process  made  further 
progre.ss.  and  in  one  works  an  improved  form  of 
packing  for  the  condensers  was  used,  which  is  more 
readily  waslied  than  coke  pai-king  and  shows  less 
tendency  to  choke  and  cause  interference  «itli 
the  draught  on  the  furnaces.  EITorts  to  increase 
the  production  in  sulphuric  acid  works  Ijy  using 
larger  quantities  of  pyrites  resulted  in  hiaving  a 
larger  proportion  of  residual  sulphur  in  the  liurnt 
p>Tites  than  formerly  and  in  consequence  of  thi.i 
the  acidity  of  the  copper  works'  chinmey  gases 
increased. 

In  one  works  where  hydrochloric  acid  is  made 
from  salt  and  nitre  cake,  the  presence  of 
undecoinjKJsed  sodium  nitrate  in  the  nitre  caki; 
caused  trouble  owing  io  the  fonnation  of  chlorine, 
which  partly  passed  the  condenser  and  escaped 
from  the  cliimney.  The  didicidfy  was  overcome 
by  the  addition  of  sulphur  to  the  charge. 
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Sviiitintj  irarkfi.  Tlicro  wa.s  some  increase  in  the 
utilisation  for  the  iiianufaoture  of  sulpimric  acid 
of  the  erases  from  fmii.ices  for  the  calcination  of 
zinc  siilphidc  ores.  Imt  recret  is  expressed  that 
consideralile  extensions  of  calcinini;  plant  for  zinc 
ores  were  erectnd  diivins  IIU.").  and  fnrtlier  exten- 
sions are  tinder  construction,  which  will  not 
permit  of  the  utilisation  of  the  gases.  The  use  of 
electrical  methods  to  aid  in  the  deposition  of  dust 
and  fume  is  to  be  tried,  in  one  works. 

Cnnent  work)'.  Keference  is  made  to  the  presence 
of  potassium  compounds  in  the  flue-dust  from 
cement  kilns. 

Sitlphitric  acid  trorl-8  continued  working  under 
great  pressure  ;  nevertheless  the  general  averaa;<> 
acidity  of  the  escaping  gases  was  only  llli"  grain 
SO,  per  cl).  ft.,  as  compared  with  1191  grain  in 
1914.  A  mechanical  washer  for  recovery-  of  nitrous 
gases  froni  the  residual  gases  leaving  the  last 
chamber  has  been  installed  in  one  works  with 
successful  results,  and  is  to  be  introduced  in  other 
works.  This  method  of  washing  presents  advan- 
tages over  the  use  of  large  absorption  towers, 
especially  towers  packed  with  coke.  Of  338 
Glover  towei-s  in  the  United  Kingdom.  130  are 
packed  with  flints.  127  with  bricks.  28  with  bricks 
and  flints.  23  with  rings.  16  with  l)ricks  or  tiles 
ami  rings.  8  with  tiles,  and  (i  with  bricks  and  tiles  ; 
and  of  140  Gay  I.nssac  towers,  2(iy  are  packed  ^vith 
coke.  53  wth  bricks.  43  with  glass.  25  with  rings, 
17  ^vith  tiles,  10  with  bricks  and  tOes.  8  \^-ith  rings 
and  coke.  7  with  liricks  or  tiles  .and  coke.  4  with 
rings   and   tUes,    3    with   Lunge-Rohiinann   tiles. 


and  1  with  balls.  Two  deaths  occurred  as  a  result 
of  gassing  by  nitrons  fumes  during  the  cleaning  of 
a  tank  railway  waggon  and  a  tank  used  for  storing 
tilover  tower  acid  respectively,  ami  in  view  of  the 
repeated  occurrence  of  stirh  f  atalit  ies  a  re-statement 
of  the  precautions  which  shoidd  be  taken  (see 
this  J.,  U)13,  787)  was  eml)0(lied  in  a  circular 
letter  which  w.as  sent  to  owners  of  sidphuric  aciil 
works.  The  maimfacture  of  sulphuric  acid  l)y  the 
contact  process  Tvas  carried  on  to  the  full  capacity 
of  existing  plants,  and  several  extensions  of  plant 
were  brought  into  operation.  Hxti-nsive  additions 
were  also  made  to  ]>l:ints  for  the  concentration  of 
acid  and  nunu-rous  new  inst.allations  were  erected. 
In  this  connect  ion  much  trouble  was  caused  through 
inelTicient  design  and  construction  of  pl.ant, 
especially  with  the  cascade  system  and.  to  a  lesser 
extent,  with  the  Gaillard  tower  system.  Less 
ti'ouble  was  experienced  with  the  Kesslor  system. 
l)ut  the  increased  nse  of  plant  of  this  type  was 
interfered  with  very  seriously  owing  to  lack  of  the 
necessary  material.  The  Kessler  type  of  plant 
seems  less  suitalde  for  certain  kinds  of  unpure 
acid  which  are  concentrated  for  use  a  second  time. 
For  the  efficient  and  satisfactory  operation  of  the 
cascade  tj-pe  of  concentrating  plant:  (1)  there 
must  be  a"  greater  draught  in  the  fltie  leading  the 
vapotirs  and  gases  to  the  condensers  than  in  the 
flue  leading  the  fire  gases  to  the  chinmey  ;  (2) 
local  overheating  must  be  avoided  ;  and  (3) 
adequate  means  for  condensing  the  acid  vapours 
must  be  provirled.  The  following  t^ibles  have  l)eea 
compiled  from  experience  gained  in  the  use  of  the 
cascade  svstem  of  concentration  : — 


Acid  feed 
strength. 


Cascade  plant  and  condenaers. 
Basins  of  silica,  "  irovac,"   "narki."  and  "Uintiron,"  with  preheaters. 


Number  of 
ba^^ius. 


105°  T. 

727 

123°  T. 

1440 

136°  T. 

40 

147°  T. 

100 

Output,  tons  of  acid 
(166°— 169°  T.)  per  24  liours. 


61-5  (  =  l-69  cwt.  per  basin) 
112  (  =  l-53  cwt.  per  basin) 

4  (  =  2  cwt.  per  basin) 
15  (  =  3  cwt.  per  basin) 


2'5  (  =  l-25  cwt.  per  basin) 


Water  and  acid 

evaporated  per  24  liours. 

Tons  per  100  basins. 


Loss,  of  strong  acid 
assumed  to  be  : 


XU. 


5% 


13% 


Packing  in  condenser. 


Per  basin. 


Per  ton  of  strong 
acid  made. 


Volume, 
cubic  feet. 


Sectional 

area, 
sq.  feet. 


Volume.    !  Sectional 
cubic  feet.  \      area. 
I    sq.  feet. 


4-5 

5-1 

6-4 

3-1 

3-6 

4-7 

2-7 

3-3 

4-6 

2'9 

3-8 

5-5 

Coke  packing. 


1-6 
0-7 
1-2 


77 

lOS 

62 

50 


2-5 


King  packing. 

—    t    76 


18 
10 
12 


Cascade   plant   and   condensers,   with   preheaters. 


Description  of  plant. 

Outpu 

of  acid. 

Packing  in  condensers. 

Acid  feed 
strength. 

Xature. 

Per  basin. 

Per  ton  of  strong 
acid  made. 

Tons 
per  24 
hours. 

Strength 

Volume, 
cubic  feet. 

Sectional 

area, 
sq.  feet. 

Volume, 
cubic  feet, 

Sectional 

area, 
sq.  feet. 

110°  T. 
120°  T. 

126°  T. 

3  Tantiron  pans  and  basins 
12  Tantiron  dishes  (3  ft.,  diam.) 

80    Silica    basins    and    2    iron 
•'  pots  "  (8  ft.  X  3  ft.) 

5 
12 

14 

168 
166 

168 

Coke 

Bricks  and 
tiles 

Rings 

!   -_ 

: 

43 
30 

15 



la-v-T. 

'•  Webb  "  plant — 30  vessels 

4;5 

168 

Coke  and 
brick 

14-5 

1 

15-1 

96 

101 

1012 
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Chiinlttil  miniiirf  tror.'rx.  Tlie  scarcity  of  sulphuric 
aiiii  interfereil  very  seriously  with  proihutum  in 
some  districts.  The  quantities  of  the  more 
imptirtant  nianur«?  materials  imported  into  the 
I'nited  Kingilom  during  tlie  past  three  rears, 
were  : — 


1915. 

1914. 

1913. 

tons. 

26,720 
S74.'B39 
132,158 

tons. 

39.285 
535.605 
171,910 

tons. 

Mineral  i>hosiih«t»s    

Sodium  nitrate   

5:w.016 
140,926 

The  exports  of  ammonium  sulphate  in  1915 
amounteii  to  294,000  tons,  as  compared  \\ith  an 
estimate*!  honie  consiimption  (for  all  purposes) 
of  128,000  tons,  the  corresponding;  figures  for  1014 
beinj,'  S14.000  tons  and  lOti.OOO  tons  respectively. 

Sulphate  and  muriate  (chloride)  of  anunonia.  at'id 
gas  liquor  trorks.  The  quantity  of  ammonia 
(expressed  as  tons  of  sulphate)  recovered  as  a 
by-product  in  the  I'uited   Kingdom  was  : — 


1915. 

1914. 

1913. 

173,675 
15,142 

58.826 
145,406 

33,218 

175,930 
16.008 
62,749 

137,430 

34,295 

Iron  works 

Shale  works    

19.936 

6:i.O01 

133,816 

33,605 

Coke  o\>n  works   

Producer  gas  and  carbonising 
works  (bone  and  coal)  . . 

TotaU  .... 

426,267 

426,412 

432,618 

"  Direct  "  process  for  mamifaclure  of  sulphate 
of  ammonia  ;  and  storat/e  of  ammouiacal  liquor. 
See  under  II  \.,  page  1001. 

yitric  acid  leorks.  Many  new  works  were  erected 
and  large  additions  were  made  to  some  existing 
works.  Conditions  were  satisfactory  in  works 
in  which  nitric  acid  was  made  from  sodium  nitrate, 
I'Ut  left  much  to  be  desire<l  in  those  works  in 
which  the  acid  was  recovered  by  treatment  of 
nitrous  fumes ;  improvements  have,  however, 
been  elTected  and  the  conditions  are  becoming 
more  satisfactory.  Xo  works  came  under  inspec- 
tion in  which  nitric  acid  was  made  by  a  synthetic 
method,  although  in  other  coimtries  where  cheap 
power  is  available,  large  quantities  are  obtained 
by  such  means. 

Chlorine  works.  TSvo  atlditioual  works  were 
started.  In  one  works  the  local  diffusion  of  dust 
in  the  operation  of  "  knocking  down  "  bleaching 
powder  when  pa<-ked  in  casks  lias  been  very  largely 
reduced  by  placing  over  the  cask  a  wooden  hoop 
covered  with  cloth. 

Tin  plate  fluj-  tcorks.  An  investigation  of  the 
eflBciency  of  the  method  used  for  the  recovery  of 
hydrochloric  acid  and  metallic  fumes  evolved 
during  the  operation  of  calcining  scruff  and  flux 
skimmings  .showed  that  considerable  quantities 
of  the  met.allic  fumes  escape  condensation.  It  is 
fc-uggested  tliat  improvement,  without  iindiie  com- 
plication of  plant,  might  be  effected  l)y  : — (1)  A 
lower  working  temperature  at  the  furnace  ;  (2) 
provi-sion  of  a  condensing  flue  of  larger  sectional 
area,  preferably  one  with  sumps  and  baflles  ;  (3) 
regulation  of  draught  at  the  chimney  end  of  the 
flue  instead  of  at  the  furnace  ;  (4)  cooling  of  the 
gases  by  bringing  them  into  contact  with  water 
soon  after  entering  the  flue,  so  as  to  obtain  the  full 
cooling  effect  due  to  evaporation.  About  63 
gaUons  of  water  would  be  required  to  reduce  the 
temperature  of  100,000  cb.  ft.  of  gases  (at  O'C. 
and  7«0  mm.)  from  400»  to  200'  C.  and  the  best 
method   would   be   to   introduce  atomised   water. 

Picric  acid  tcorks.  Xew  works  of  large  productive 
capacity  have  been  erected  and  large  extensions 


made  to  existing  works.  In  some  works  there 
was  too  great  an  emission  of  noxious  gases,  but 
improvement  is  being  gradually  effected. 

i'ar  tcorks.  The  number  of  works  increased  by 
43.  largely  due  to  the  extending  practice  of  pre- 
paruig  tar  for  road  surfacing  and  light  oils  rich 
in  benzol  and  toluol  from  crmle  tar.  The  amoimt 
of  tar  distilled  in  the  Uniteil  Kingdom  is  given  as 
1.311,3ti:{  toiLs  in  gas  works  and  lt!3, 027  tons  in 
other  works,  the  corresponding  figures  for  the 
amount  of  pitch  produced  being  OOO.lb'J  and 
80.907    tons    respectively. 

Industrial  scientific  control.  little  or  no  change 
■was  observed  as  reganls  mutual  effort  to  improve 
w;orking  methods  or  as  regards  the  fuller  appre- 
ciation of  the  value  of  the  properly  trained  technical 
chemist.  There  are  nuniei'ous  instan.es  where 
individual  firms  keep  themselves  inforim-d  regard- 
ing development.s.  but  co-operative  action  is  needed 
as  a  means  tow.ards  general  increased  elliiiency. 

Scotland.  The  production  of  ammonivini  sulphate 
was  less  than  in  1014,  chietly  owing  to  ilinunislie<l 
output  from  shale  works.  The  comparative 
figures  (those  for  1014  being  given  in  lirackets) 
are: — Gas  works,  22,8(51  (22,302)  tons;  iron 
works.  14,091  (14,703);  shale  works.  58,82(J 
(62,749)  ;  bone  works,  and  producer  gas,  coke 
and  carbonising  works,  22,400  (22,244);  total, 
118.178   (122,058)   tons. 

The  amount  of  pyrites  burneil  was  144,94(i 
tons  (130,43.5  tons  m  1914).  and  of  bones  and 
phosphates  dissolved,  04,892  tons  (01.712  tons  in 
1914).  70.719  tons  of  pitch  was  produced  in  gas 
works  and  72,292  tons  in  other  works,  the  corre- 
sponding figures* for  the  amount  of  tar  distilled 
being  135,517  and  149,584  tons  respectively. — A.  S. 


Felsjxir ;      Decomposition     of- 


-  for 


the  com- 
mercial production  of  potassium  salts.  B.  Neu- 
mann and  F.  Draisbach.  Z.  angew.Chem.,  191B, 
29,  313—319,  320—331. 

Labokatory  experiments  were  made  in  order  to 
ascertain  the  yields  of  water-soluble  potassium 
compounds  obtainable  by  heating  felspar  with 
various  substances  (1)  in  the  dry  state,  (2)  in  tho 
presence  of  water  in  an  autoclave,  and  (3)  to  very 
high  temperatures  in  onler  to  volatilise  the  potas- 
sium compounds.  Better  yields  were  obtained  by 
the  dry  method  than  by  heating  in  an  autoclave, 
and  the  most  suitable  reagents  were  found  to  , 
be  lime  mixed  with  magnesium  chloride  or  calcium 
chloride.  From  a  mixture  of  equal  (juantities  of  I 
commercial  ground  felspar,  lime,  and  calcium 
chloride,  over  95  "o  of  the  potash  was  recovered 
after  heating  for  3  hours  at  (550' C,  but  with 
the  proportions  recommended  by  Cushman  and 
Coggeshall  (thLs  J.,  1915,  79),  i.e.,  20",,  each  of 
lime  and  calcium  chloriile,  together  with  water 
to  form  the  mass  into  lumps,  the  maximum  yield 
obtained  in  1 J  houre  was  47  -4  %  at  750 '  C  Above 
750^  C.  the  amount  of  potash!  volatilised  steadily 
increases.  The  economic  aspects  of  the  extraction 
of  potash  from  seaweeds,  alunite,  felspar,  etc., 
are  discussed,  and  it  is  concluded  that  under 
normal  conditions  none  of  these  processes  will 
be  able  to  compete  successfully  with  the  German 
potash  industry. — A.  S. 

Leucite  ;    Solubility  of in  sulj/hurous  acid.     J. 

Schroeder.  J.  Ind.  Eng.  Chem.,  1910,  8, 779—780. 
A  SAMPLE  of  finely  ground  leucite  was  sifted  into 
ditlerent  grades,  and  the  dift'erent  fractious  shaken 
with  a  saturated  solutioi,  of  sulphurous  acid,  , 
left  overnight,  and  then  filtered.  P'roui  16-4  to 
26-2%  of  the  leucite  was  dissolved,  and  the 
solution  contained  from  41-7';o  to  76-4%  of  the  , 
total  potash  present.  It  is  suggested  that  the 
porous  leucite  rock  of  the  Leucite  llills,  Wyoming, 
might  be  leached  with  sulphurous  acid  obtained 
from   the   wa.ste  gases  of  the  smelting  plants  in 
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Utah,  t'olorado,  and   Montana.      Tlie  amount   of 

Eotash  in  tho  rooks   of  the   Leucite  Hills  region 
as  been  estimated  at  197,349,(500  tons. — A.  S. 

Hypochlorite    hiearhiti;/    solutions  ;      Xutc    on     the 

cause  of  the  i>i>ik  colour  observed  iu  certain . 

H.   G.   Ellfdge.      J.   Ind.   Eng.   Chem.,   191(5,   8, 
7S0— 781. 

SoDU'M  hypochlorite  solutions  prepared  from 
bleacking  powder  and  so-called  neutral  washing 
powder  (a  mixture  of  sodium  carbonate  and 
liicarlionate)  are  invariably  pink.  If  normal 
sodium  rarbonate  or  sulphate  is  used,  a  green 
-■ilution  is  obtained,  which  becomes  pink  when 
Irritated  with  sodium  bicarl)onate.  Tests  in  which 
small  quantities  of  manganous  sulphate  or  of 
tcrric  chloride  were  added,  indicated  that  the 
coloration  is  not  due  to  sodium  ferrate,  as  has  been 
suggested,  but  to  sodium  permanganate,  and  this 
was  confirmed  by  comparison  of  the  absorption 
spectrum  of  the  pink  solution  with  that  of  a 
solution  of  permanganate.  The  manganese  is 
derived  from  the  bleaching  powder. — A.  S. 

Ma(jnesiuni    sulphide;    Preparation    of  pure 

and  its  phosphorescence.     E.  Tiede.     Ber.,  1916, 
49,  1745—1749. 

SI.^i^.VESlUM  sulphide  prepared  by  the  method  of 
Moiu'lot  (this  J..  1898,  881)  was  found  to  contain 
only  8°o  of  sulphur  instead  of  56-86  "o^  the 
theoretical  figure.  Reichel's  process  of  heating 
magnesium  in  a  current  of  hydrogen  followed  by 
a  current  of  the  same  gas  mixed  with  sulphur 
vapour,  gave  a  product  containing  30 — 50°,,  of 
sulphur.  Magnesium  sulphide  made  in  this  way- 
was  purified  by  heating  it  in  a  highly  evacuated 
■  luartz  tube  to  600= — 700=  C.  for  "two  hours, 
whereby  the  excess  of  metal  was  volatilised.  It 
was  also  purified  liy  boiling  it  (10  grms. )  with  fresh, 
absolute  ether  (100  c.c).  ethyl  iodide  (10  gi-ms.).  and 
a  crystal  of  iodine  for  3  hours,  moisture  being  rigor- 
ously excluded.  The  metal  dissolves  in  the  a.lkyl 
haUde  whilst  the  sulphide  is  unaffected.  Tlie 
purified  sulphide  was  then  washed  with  ether  and 
dried  in  a  vaciium  desiccator  placed  in  the  water 
bath.  Analysis  showed  it  to  be  pure  and  the 
spectroscope  pi-oved  the  absence  of  alkaline-earth 
metals.  It  hid  a  reddish-white  colour,  was 
ainorpho\is.  and  feebly  luminescent  after  exposure 
to  day-light  or  to  an  arc  light.  The  luminescence  is 
apparently  liest  excited  liy  rays  of  long  wave- 
length :  radium-.  X-.  and  ultra-violet  rays  did  not 
excite  it.  When  exposed  to  direct  cathode  rays, 
magnesimn  sidphide  shows  a  bright  blue  and  red 
fluorescence  and  a  feeble  after-glow. — E.  H.  T. 

Barium  sulphate  ;  Laboratory  experiments  concerninff 

the  reduction  of to  barium  sulphide.     A.  E. 

Wells.     J.  Ind.  Eng.  Chem.,  1916,  8,  770 — 777. 

Below  750'  C.  the  reduction  of  barium  sulphate 
by  carbon  or  by  reducing  gases  was  too  slow  to  be 
of  use  commercially.  The  maximum  yield  of 
sulphide  was  obtained  at  the  highest  temperatures 
employed,  i.e..  at  about  1000= — 1150=  C.  Taking 
both  consumption  of  carbon  and  yield  of  sulphide 
into  account,  the  best  results  were  obtained  with 
15 — 16 "n  of  carbon  when  reduction  was  effected 
in  a  muffle  furnace.  When  reduction  was  effected 
in  a  direct -fired  furnace  (a  rotary  cement  kiln, 
a  shaft  furnace,  or  a  multiple-hearth  roasting 
furnace),  in  which  the  material  came  in  direct 
contact  with  reducing  gases  or  products  of  com- 
bustion, the  proportion  of  reduction  products 
insoluble  or  sparingly  soluble  in  water  was  higher 
than  when  reduction  was  effected  in  a  nnilfle 
furnace.  For  example,  in  a  muffle  furnace,  with 
15-5%  of  carbon,  a  vield  of  96 °o  of  water-soluble 
sulphide  was  obtained  at  1050=  C.  and  99  °o  at 
1150°  C,  whereas  the  best  results  in  a  direct-fired 
furnace  were  85  to  87  °o  of  water-soluble  sulphide. 


The  amount  of  insoluble  reduction  jiroilucts  was 
less  when  reduction  was  effected  rapidly  at  high 
temperatures  (above  1000' C.)  than  when  lower 
temperatures  were  used  with  longer  duration  of 
heating. — A.  S. 

Xickel   in   cobalt   salts  ;   Detection   of .     A.   R. 

.Middleton  and   H.   L.   .Miller.     J.  ^Vmer.  Chem. 

Soc,  1916.  38,  170.J — 1711. 
By  the  following  method  considi^rably  smaller 
quantities  of  nickel  can  be  detected  than  has  been 
possible  hitherto,  and  with  a  smaller  con.suniption 
of  dimethylglyoxime.  even  in  presence  of  relatively 
large  quantities  of  cobalt.  The  solution  containing 
nickel  and  cobalt  (about  10 — 15  c.c.)  is  treated 
with  10  °r)  potassium  cyanide  solution  until  the 
precipitate  which  forms"  at  first  just  redissolves, 
and  the  solution  is  heated  and  rotated  for  5  mins. 
after  the  colour  changes  from  greenLsh-brown  to 
pale  yellow.  It  is  then  diluted  to  50  c.c.  with 
water"  at  85=  C.  and  treated  with  1  c.c.  of  a  1°;, 
alcoholic  solution  of  dimethylglyoxime.  after  which 
1  °„  silver  n:trate  solution  is  added,  drop  by  drop, 
with  constant  stirring,  until  a  permanent  pre- 
cipitate is  produced.  The  presence  of  nickel  is 
indicated  by  a  pink  colour,  which  appears  only 
after  some  hours  when  the  quantity  of  nickel,  is 
very  small.  It  is  possible  to  detect  002  mgrm. 
of  Ni  in  1  hour  and  0  002  mgrm.  in  24  hours.  The 
effect  of  the  silver  nitrate  is  to  precipitate  the 
cyanide  ion  as  silver  argenticyanide  and  ijromote 
decomposition  of  the  mckelocyani<le  ion,  thus 
increasing  the  concentration  of  nickel  ions,  whilst 
the  cobalticyanide  ion  remains  practically  un- 
affected. The  increased  sensitiveness  of  the  test 
is  probalily  due  to  increased  concentration  of 
nickel  ions  owing  to  ad.sorption  by  the  precipitated 
silver  argenticyanide.  A  similar  effect  is  produced 
if  silver  chloride  be  precipitated  in  the  mixture, 
but  precipitation  of  a  positive  colloid,  such  as 
aluminium  hydroxide,  has  no  eft'ect. — A.  S. 

Manganous  to  manganic  salts  ;  Oxidation   of 

by  nitrous  acid.     W.   Prandtl.     Ber.,   1916,   49, 
1613—1614. 

When  a  cold  solution  of  a  manganous  salt  is 
acidified  with  excess  of  strong  hydrochloric  acid 
and  a  tew  drops  of  sodium  nitrite  solution  added, 
or  when  cooled  strong  hydrochloric  acid  is  mixed 
with  a  little  nitrite  solution  and  a  few  drops  of  a 
solution  of  manganous  salt  added,  the  liquid 
darkens  to  an  intense  brownish-yellow,  owing  to 
the  formation  of  manganic  chloride.  When  a 
neutral  solution  of  a  manganous  salt  is  mixed  with 
excess  of  neutral  sodium  nitrite,  the  addition  of 
oxalic  acid  produces  an  intense  cherry  red  colora- 
tion, owing  to  the  formation  of  manganic  oxalate. 
This  reaction  is  extremely  sensitive  and  may  be 
vised  for  the  detection  of  small  quantities  of 
manganese  in  presence  of  considerable  quantities 
of  iron. — J.  F.  B. 

Chronious    salts ;    Electrolytic   preparation    of 

from  chromic  salts,  and  some  netc  salts  of  divalent 
chrojnium.  W.  Traube  and  A.  Good.son.  Ber., 
1916,  49,  1679—1691. 
Solutions  of  chromous  salts  were  ol)tained  by  the 
electrolytic  reduction  of  chromic  salts  in  a  diyide<l 
cell  with  prepared  lead  electrodes  (Tafel.  this  J., 
1900,  909)  and  a  current  density  of  2-5  amperes 
per  sq.  dcm.  The  reduction  was  followed  quantita- 
tively by  measxirements  of  the  hydrogen  liberated 
at  the  cathode  and  in  a  voltameter  included  in  the 
same  circuit,  and  also  by  iodometric  determinations 
of  the  chromous  salt  produced,  and  it  was  found 
that  the  highest  current  yields  (from  70  to  86%) 
%cere  obtained  by  the  use  of  -s-iolet  chromic  salts 
in  concentrated  "solution  containing  about  l°o  of 
mineral  acid.  The  last  stages  were,  however, 
slow  and  the  current  yields  very  low,  when  electro- 
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lysis  was  continui'd  until  ct>nJiJete  reduotion  of 
the  chromic  sf>lution  was  attHimni.-  The  i;r«>en 
chir>nuc  salts  wer»'  rvductHi  with  irivater  (iitliculty 
than  the  \-iolet  salts  in  equal  cfvni-entr!»tions.  but 
in  the  initial  stages  of  the  retluction  and  when  a 
cumplete  i>Hiuctii>n  is  not  desired,  this  is  <oiu- 
peusateil  for  by  their  tnvater  solubility.  In  all 
cases  it  was  ne<-essary  to  pixteet  the  <  hi>>mous 
solutions  fi-om  the  oxidisini:  action  of  the  air 
either  by  entirely  closini;  the  cathoile  lompjvrt- 
ment.  or  els«f  by  n>verin>;  the  surface  of  the  liquid 
with  a  layer  of  pi^trolexuii  spirit.  Fi>>iu  tlie 
chpomou.s  s»»lt  s«>lutions  prt»p»re«l  in  this  way 
chr-mous  fonnate.  CrCH.COO)  ..2H.(1.  was  ob- 
tained as  a  ivd  crystalUne  powder  liy  tlie  addition 
of  an  exiess  of  sodium  formate.  In  a  similar 
way  chri>mous  iilycoUate  was  prep;ired.  Both 
these  salts  can  be  r<'crystalli.se»l  fi-om  w.-xter  in  the 
absence  of  air.  .S>dium  malonate  precipitates  in 
blue  neetlles  a  doid)le  salt.  st>dium  chi'omous 
malonate.  Xa,Cr(l'5H;0,)j.4II;0.  but  in  presence 
of  an  excess  of  chnnnous  chloride  and  free  malonic 
acid  the  i-ed.  almost  insoluble,  and  comparatively 
stable,  cliromous  malonate  is  forme<l. — (i.  f.  ^l. 


Chromous  salts  ;  Behariour  oi 


toicards  acetylene. 


anil  the  reduciny  action  of  salts  oi  divalent 
chromium.  W.  Traube  and  W.  Passarge.  Ber., 
19Ui.  49,  16P2— 1700. 

Br  asitation  with  acid  sohitions  of  chromous 
chli'ride.  prepared  by  the  reduction  of  chromic 
chloride  with  zinc  and  hydmchloric  acid,  acetylene 
was  converted  quantitatively  into  ethylene.  I'lVi- 
vided  sutficient  zinc  and  liydi-ochloric  acid  weve 
present,  a  very  small  quantity  of  chronnum  salt 
acted  catalytically  in  the  above  reaction,  as  was 
shown  by  tlie  fact  that  in  its  absence  no  appreciable 
alteration  of  the  acetylene  was  observed,  nor 
could  it  be  successfidly  replaced  by  other  chlorides, 
such  as  ferrous  or  mam;anous  chloride.  That  the 
reaction  stops  at  the  ethylenic  stage,  is  proljaldy 
due  to  physical  conditions,  for  in  other  cases,  such 
as  maleic  and  fumaric  acids,  and  phenylpivipiolic 
and  cinnamic  acids,  complete  reduction  to  the 
saturated  compounds  was  l)ix>ught  about  by 
chT'/mous  chloride.  Alkaline  chromous  chloride 
solutions  energetically  and  quantitatively  reduced 
nitric  acid  and  nitrates,  and  also  hydroxylamine, 
to  ammonia,  and  the  reducing  agent  may  therefore 
be  advantageously  employed  for  the  determination 
of  these  sub.stances  as  ammonia.  In  acid  solution 
the  reaction  is  not  quantitative,  and  the  reduction 
of  nitrites  under  all  conditions  gave  low  results, 
which  is  probably  to  be  ascribed  to  the  formation, 
and  .subsequent  decompo.sition.  of  anomonium 
tutrite.  Oximes,  as  for  example  benzaldoxime, 
in  alkaline  solution,  are  reduced  by  chromous 
solutions  to  amines. — G.  F.  M. 

Caesium  and  rubidium  ;  Separation  of  ■ 


■  by  the 
frtictional  cry  stall  isalion  of  the  aluminium  and 
iron  alums,  and  its  apijlication  to  the  extraction  of 
th'nr  elements  from  their  mineral  sources.  V.  E. 
Browning  and  .S.  R.  Spencer.  .iVmer.  J.  Sci., 
15*10.  42,  27t»— 2»1. 

A  POLUTlox  obtained  from  the  decomposition  of 
lepidolite  by  heating  with  fluorspar  ana  sulphuric 
acid  was  freed  from  calcium  svdphatc  and  evapor- 
ated until  ci-ystals  of  the  mixed  alums  appeared. 
The  mother  liquor  was  separated,  further  evajior- 
ated.  the  crys-taU  separated,  and  so  on.  The  first 
crystals  fomie<l  were  dissolved.  recr>-stiillised.  the 
liquor  added  to  the  second  crop,  and  the  process 
cf>ntinued  as  in  ordinary  fractional  crystalli.sation. 
After  about  seven  crystallisatirms,  the  crystals  in 
the  first  vessel  con-sLsted  of  pure  csesium  alum,  but 
twenty-two  crystallisations  were  neces.sary  to 
obtain  the  more  soluble  rubidium  alum  in  a  state 
of  purity.  Better  results  were  obtained  Avith 
caesmm  and  rubidium  iron  alums  ;  the  solution  of 
the  mixed  alums  from  lepidolite  was  treated  with 


ammonia,  the  alinninium  hydroxide  separateii  by 
filtration,  the  tilti-jite  evaporateii.  and  mixed  with 
crystals  of  amiuonitun  ferric  alum.  The  mixture 
was  warme<l,  then  cooled  and  allowed  to  crystal- 
lise :  the  tii"st  (  rop  of  crystiils  consLsttxl  of  piuH» 
caesium  iron  alum  and  contained  no  rubiilimu.  For 
the  exti-.iction  of  caesium  fi-om  polhicite.  the 
mineral  was  decomposeil  with  hydiixhloric  acid, 
the  silica  separati-d.  and  the  acid  solution  poured 
on  aniinonium  aluminium  alum,  and  warmed. 
Caesium  alum  separated  on  cooling;  the  crystals 
were  twice  recrystallisod  and  then  found  to  be 
pure  :  the  remainder  of  the  c.n>siuiu  was  olitained 
by  a  few  crvstallisations  of  the  mother  liquors. 

— \V.  P.  S. 

Colloidal  (irsenious  suli>hide  :    Coaijulatinn  of 

by  cliTtrolyles.  and  its  rclution  to  the  potential 
difference  at  the  surface  of  the  iwrficles.  P.  Fowis. 
Ohem.  .S<ic.  Trans.!   UUti,  109,  784—711. 

Fi^t;  c.c.  of  ,1  colloidal  solution  of  arseuious  sul- 
phide, containing  11  gnus,  per  litre,  was  mixed 
with  .■)  c.c.  of  electrol>-te  solution  of  the  required 
concentration.  Experiments  made  with  barium 
chloride  of  concentrations  varying  fi-om  0-3  to 
0-8  niilliniol.  per  litre,  have  sho\^^l  that  there  is 
no  delinitc  concentration  al)ove  which  coagulation 
I  occurs  almost  immediately,  but  below  which  no 
I  coagiilation  occui's.  The  mixture  containing  0-4 
milliniol.  slowly  changed,  so  that  after  8  days 
nearly  all  the  arsenious  .sulphide  had  been  pre- 
cipitated. If  equal  (piantities  of  colloid  and 
j  electrolyte  solutions  are  mixed,  the  progress  of 
1  coagidation  and  settling  is  iidluenced  but  little 
by  the  subsequent  shaking  of  the  tube,  unless 
the  electroh-te  concentration  is  near  that  which 
caiLses  immetliate  turbidity,  but  not  inmiediate 
coagulation  and  settling,  e.(j..  0-.">  millmol.  in  the 
case  of  barium  chloride.  The  relation  between  the 
stability  and  the  potential  difference  at  the  surface 
1  of  the  particles  was  detennined  with  electrolj-tes. 
1  in  which  the  concentrations  were  such  that  the 
colloid  has  the  same  stability  as  in  the  presence 
!  of  0-.")  milhuiol.  of  barium  chU>ride.  the  elect rolrtes 
[  being  hydi'ocldoric  acid  30  millimols.,  potassium 
chloride  40  millimols..  aluminium  chloride  0-05, 
and  tlii>riiun  nitrate  00.")  to  0  1  millimol.  per  litre. 
The  i-csidts  obtained  were  very  constant  in  the 
cases  of  bai'iiun  and  aluminium  chlorides  and 
thorium  nitrate,  var\ing  finm  -  0024  to  -0027 
volt,  but  in  the  cases  of  potassi\im  chloride  and 
hydrochloric  acid  were  nmch  higher,  viz..  —0044 
and  —005  volt.  A  critical  potential  difference 
appears  to  determine  the  stability  or  instability 
of  a  colloidal  solution,  so  far  as  barium  and 
aluminium  chlorides  and  thorium  lutrate  are  i-on- 
cerned.  but  the  behaviour  of  potassium  chloride 
has  suggested  tliali  elect ii>lytes  also  exert  a  kind 
of  salting-out  effect.  The  lack  of  shaipness  in  the 
coagidation  concentration  is  explained  as  being 
d>ie  to  the  critical  value  of  the  potential  dilTereuce 
being  slightly  dilTerent  for  particles  of  different 
size. — B.  X. 


Ozonates  ;    The  so-called  ulkiili  - 


— .  W.  Traube. 
Ber.,  1010,  49,  1070—1070. 
The  so-called  ozonates.  coloured  compounds 
formed  supeilicially  on  the  alkali  hydroxides  by 
the  action  of  oz(uie,  if  decomposed  by  water 
or  a  dilute  acid  immediately  after  their  formation, 
give  up  all  the  absorbed  oxygen  almost  com- 
pletely as  gas,  .slight  traces  only  of  hydrogen 
peroxide  being  formed.  On  keeping  for  several 
days,  and  more  rapidly  still  if  water  Is  not  rigidly 
excluded,  the  compounds  lose  their  colour,  and  on 
decomposition  as  above  give  oxygen  and  hydrogen 
perf)xiae  in  pr-.ictically  molecular  proportions, 
indicating  complete  conversion  into  alkaU 
tetroxides.  A  seojnd  decomposition  proiee<lH  at 
the  .same  time  as  this  convei-sion  into  t«troxide. 
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ill  Unit  tlic  "  o'/.onatcH  "'  part  with  molecular 
iixyi^cii,  and  icvci-t  lo  hydroxides.  At  0°  (".  tlio.se 
ilianiri'.s  cu-iur  iimri-  slcmly.  and  ti)  tlio  advaiit:ij,'c 
'<(  tile  tctrnxidc  I'onnalioii.  so  tliat  by  repeated 
■  '•/.onisaf  ion  it  wa.s  possible  to  piepai'e  a  substance 
fontaiiiiiiK  10 '\,  of  jiotassium  tetroxidc.  Regard- 
ing the  eonstitution  of  these  ozonates,  the  author 
prefers  to  consider  them  as  molecular  compounds 
(or  compounds  of  the  second  order),  fornuUating 
Iheiii  either  as  KOH.O,.  or  (K01I),.0..,  the 
tetixixides  beini;  K.O.O,  or  KO.OK.O.".  and 
thereliy  olTeiinn  st>me  explanation  why  the  excess 
Hxygen  is  evolved  in  both  cases  as  molecular 
oxygen  and  not  as  active  oxygen,  as  might  have 
been  expected  from  such  highly  oxidised  sub- 
stances. 'I'he  con\ersion  of  the  ozonates  into 
leti-oxides  would  1)0  accordingly  represented  by 
one  of  the  following  equations  : — 

3(K0H).,.0.   =2K,0.,.0..+2KOH+2H,0,   or 
4KdH.b ,  =  2k  oO  ,0 .,  +  2H  .,0  +  O ,." 

-  G.  F.  M. 

Azidrx  of  al/iali  and  ulkuVuie-carth  mduls  ;  Decom- 
position  of i/(   hirjh    viicua.      Prefmration   of 

pure   nUrotfen.        K.    Tiede.        Ber ,    191(i.    49, 
1742—1745. 

'I'hk  azides  of  the  alkali  and  alkaUne-earth  metals 
were  decomposed  by  heating  them  in  Jena  glass 
lubes  of  10  mm.  diameter  immei-sed  in  a  paraffin 
or  sand-bath,  and  evacuated  with  a  Gaede  mercury 
pump.  A  small  sparking-tube  was  let  in  at  the 
side  of  the  Jena  tube  in  oi'der  that  the  gas  evolved 
might  be  examined  spectroscopically.  The  azides 
were  prepared  l)y  neutralising  o"„  hydrazoic 
acid  (azoimide)  with  the  metallic  hydroxide, 
and  were  purified  by  re-crystallisation,  and  dried 
in  vacuo  over  sulphuric  acid.  The  temperatures 
at  which  the  azides  began  to  decompose  and  at 
which  the  evolution  of  niti'Ogen  became  regular 
wwe  as  follows  :  sodium  330^  and  280°  C,  potas- 
siimi  320'  and  300"  C.  nibidium  2(50°  and  310°  C. 
caesium  290°  and  300°  t'.,  calcium  110°  and 
100°('.,  strontium  140°  and  110°  G..  barium 
160°  and  120°  ('.  The  alkaU  metals  formed 
lusti-ous,  silver-white  mirrors  on  the  sides  of  the 
tubes,  but  the  sodium  miriH)rs  had  a  yellowLsh 
tinge.  The  alkaliue-earlh  metals  were  first  left 
in  the  bottom  of  the  tube  as  very  finely  divided, 
blackish  powdeis,  which  were  volatiUsed — and  also 
formed  mirrors — when  the  temperature  was  raised. 
When  the  powders  were  heated  in  a  slow  current 
of  air  they  ignited  without  loss  of  colour  and  the 
sineU  of  ammonia  afforded  evidence  that  nitrides 
were  present,  ^^'hen  heated  further  in  the  Buusen 
flame,  they  ignited  anew  and  were  converted  into 
pure  oxides,  ^^'ith  the  exception  of  lithium  azide. 
the  azides  used  did  not  explode  when  heated. 
In  every  case  the  nitrogen  evolved  was  found  to 
be  of  exceptional  purity. — E.  H.  T. 

Direct  process  for  the  manufacture  of  suljiliale  of 
iitmnonla.  anil  the  storage  of  atnmoniacal  liquor. 
Curphey.     Sec  II.\. 

Volumetric  deiermiwMon  of  hydroyen  by  oxidation 
with  artiviited  chlorate  solution.  Removal  of 
carbon  mono.ridc  by  tncans  of  mercuric  chroviitc. 
Jlof manu .    Sec  1 1  a  . 

Retardation  hy  carbon  mono.ridc  of  the  o.ridiiiioii  of 
hydrogen  in  the  citlornic  pipette,  a  contribution 
to  the  knouicdgc  of  contact  poisons.  Hofmann 
ami  Kcbibsted.     See  11a. 

1'atents. 

Acids  ;   Method  of.  and  apparatus  for.  concentratimj 

.     T.  C.  Oliver,  Assignor  to  Chemical  Gon- 

struction  Co.,  Charlotte,  N.C.  U.S.  Pat.  1,195.07,5, 
Aug.  15,   1916.     Date  of  appl.,  Mar.  22,   1910. 

Hot  gases  are  passed  over  the  surface  of  the  acid, 


.111(1  tlion  upucrds  through  a  tower  packed  with 
iiiipia'\ious  material  down  ^\hich  more  acid 
Hows  into  the  main  body.  .lets  of  air  are  passed 
lluough  the  acid  to  agitate  it,  and  to  expose  fresh 
.surfaces  to  the  hot  gases. — E.  H,  T. 

0.rides  of  nitrogen  ;  Production  of and  catalysts 

to  be  employed  therein.  J.  Y.  Johnson,  London. 
From  Badis)  he  Anilin-  und  Soda-Fabrik.  Jjud- 
wigshafei).  (imiiiaiiv.  Knp.  Pats,  (a)  7651,  Mav 
21,  1915.;  .Vdditionto  Eng.  Pat.  13,848,  June  8, 
1914  (this  J.,  1915,  799)  and  (n)  13,298,  Mav  21, 
1915. 

(a)  In  the  preparation  of  oxides  of  nitrogen  by 
the  method  described  in  the  chief  patent,  the 
catalyst  may  be  composed  of  almost  any-  metal 
or  metallic  oxide  along  with  bismuth  or  its  oxide. 
The  best  proportion  of  bismuth  varies  considerably. 
Particulars  are  given  of  the  preparation  of  a  copper- 
lusmuth  oxide,  fireclay  with  n  platinum-bismuth 
oxide,  and  a  magnesium-bismuth  oxide,  (b)  When 
iiol)le  metals. are  used  in  the  catalyst,  especially 
those  of  the  platinum  group,  lead  may  be  used 
instead  of  a  part  or  the  whole  of  the  bLsmutb  or  of 
the  teUurium  specified  in  Eng.  Pat.  13,297  of  1915. 

— B.  V.  .S. 

Sodium  bisulphite  ;   Manufacture  of .   T.  W.  S. 

Hutchins,  L.  Hargreav  es,  and  A.  C,  Dunning- 
ham,  Middlewich.  Eng.  Pat.  10,556,  July  21, 
1915. 
.SciDlUM  bisulphite  is  prepared  by  the  action  of 
sulphur  dioxide  on  hydrated  sodium  carbonate. 
The  sulphur  dioxide  is  generated  by  burning 
sulphur,  anil  freed  from  oxygen  and  sulphur 
trioxide  by  means  of  hydroxides  or  carbonates  or 
both  of  the  alkali  or  alkaline-earth  metals.  It 
is  then  passed  on  to  the  sodium  carbonate  which 
is  so  arranged  in  a  tower  or  other  suitable  vessel 
tliat  the  carbon  dioxide  generated  by  the  reaction 
in  the  first  layers  passes  on  to  the  succeeding 
layers,  converting  them  to  the  bicarbonate,  so  that 
the  bulk  of  the  reaction  occurs  between  sulphur 
dioxide  and  the  bicarbonate.  By  using  the 
nionohydrated  carbonate  or  a  mixture  of  soda 
crystsis  and  soda  ash  to  give  the  same  amount  of 
water  as  in  the  monohydrate,  solid  dry  bisulphite 
is  formed.  If  the  decahydr.ate  is  used  the  liberated 
water  serves  to  dissolve  the  l)isulphite  formed 
and  a  strong  bisulphite  solution  is  obtained.  Any 
sulphur  dioxide  occluded  in  the  solid  bisulphite  is 
driven  out  by  passing  through  the  mass  the  carbon 
dioxide-nitrogen  mixture  issuing  from  the  reaction 
chamber. — B.  V.  S. 

Sodium  pyrophosphate  and  active  oxygen  ;    Manu- 

facluri:  of  products  containing .     O.  Imray, 

London.  From  Soc.  of  Chem.  Ind.  in  Basle. 
Switzerland.  Eng.  Pat.  15,749,  Nov.  8,  1915. 
If  3  mol.  proportions  of  hydrogen  peroxide  are 
caused  to  interact  with  1  mol.  of  sodium  pyrophos- 
l>hate.  a  solid,  dry  product  containing  active 
oxvgen  equivalent  to  over  27%  of  hydrogen 
peroxide  is  obtained,  and  products  containing  less 
than  this  amount  of  active  oxygen  can  be  made 
by  suitably  reducing  the  proportion  of  peroxide 
employed.  Powdered  sodium  pyrophosphate,  dry 
or  dissolved  in  water,  is  mixed  with  peroxide  of 
the  desired  strength,  and  the  solution  is  evaporated 
to  drvness  as  quicklv  as  possible  either  in  vacuo 
or  in  "a  current  of  drv  air  ;  or,  anhydrous  pyro- 
phosphate may  be  shaken  or  ground  with  per- 
oxide in  ethereal  solution  and  the  solvent  removed 
by  evaporation.  To  obtain  products  with  a 
relatively  low  active  oxygen  content  and  in  a 
(lr\  state,  aulivdrous  pyrophosphate  i^  ground 
with  aqueous  hvdrogen  peroxide  which  contains 
only  as  much  water  as  wiU  combine  with  the 
phosphate.  Smiilar  products  may  be  obtained 
by  condensing  steam  containing  hydrogen  peroxide 
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upon  the  anhydrous  salt.  Inst43ad  of  using  Uie 
onlinary  salt,  acid  pyropht>sphat«  or  tho  free  acid 
may  bo  doioniposod,  in  prosonco  of  a  solvent 
for  hydrofoil  poroxidf.  by  means  of  sodium 
peroxide  or  sodium  perearbonate.  and  then,  if 
ne;essary,  peroxide  added  to  bring  the  iii'oduct 
up  to  the  desired  strength. — E.  H.  T. 

Potassium  salt  ;    Process  of  produciiuj  a from 

insoluble  silirnles.  II.  V.  Bassett,  I'atonsville, 
.\ssipnor  to  The  Spar  (.'hemioal  Co.,  Baltimore, 
Md.  U.S.  Pat.  1,1S>4,164,  Aug.  15,  1916.  Date 
of  appl..  Mar.  S.  1915. 

An  insoluble  silicate  containing  potassium  is  mixed 
with  a  sulphate,  e.g..  sodium  bisulphate.  and  a 
cat.alyst.  e.<j..  a  fluoride,  and  the  whole  is  heated 
in  a  furnace  to  a  red  heat.  The  catalyst  accelerates 
the  action  of  lil>erated  sulphur  trioxide  xipon  the 
siUcate. — E.  H.  T. 

Alunite  and  the  like  ;     Treatment  of .     H.   F, 

Chappell,  .\ssignor  to  Mineral  Products  Cor- 
poration, New  York.  U.S.  Pat.  1.195,655, 
Aug.  22,  1916.  Date  of  appl.,  Sept.  23,  1913. 

AxcM,  alum  stone,  alum  rock,  or  alunite  is  heated 
in  a  reducing  atmosphere  to  a  temperature  between 
650=  and  1000' ('.  The  excess  sulphur  over  that 
required  for  the  formation  of  potassium  sulphate  is 
driven  off  as  such  and  is  recovered.  A  residue  of 
pota.ssium  sulphate  and  alumina  is  left,  from  whith 
the  former  is  separated   by  Uxiviation. — B.  V.  S. 

Titanium  coynpound  ;  Method  for  producing  a , 

Method  of  treating  titanic  oxide.  Titanium 
compound.  A.  J.  Kossi  and  L.  E.  Barton.  Niagara 
FaUs,  X.Y..  Assignors  to  The  Titanium  Alloy 
Manufacturing  Co.,  New  York.  U.S.  Pats. 
U)  1,196.029,  (B)  1.190.030,  and  (c)  1,196.031, 
Aug.  29,  1916.  Dates  of  appl.,  (a)  Nov.  29,  1912, 
(B)  Mar.  10,  1915,  (c)  Feb.  10,  1916. 

(A)  A  SUBSTANCE  containing  titanic  oxide  (TiOj) 
and  iron  oxide  is  heated  with  a  reducing  agent, 
such  as  carbon,  so  as  to  form  titanous  oxide 
(Ti.Oj).  The  resulting  melt  is  treated  with  sulphuric 
acid,  tit.inous  sulphate  being  formed,  and  the 
solution  is  then  diluted  and  boiled  to  precipitate 
basic  titanium  .sulphate.  The  addition  of  a  little 
nitric  acid  to  the  dilute  solution  renders  the  pre- 
cipitation more  rapid  and  complete,  (b)  The 
substance  containing  titanic  oxide  is  dige-sted  at 
100°  to  150'  C.  with  about  2i  parts  by  weight  of 
.sulphuric  acid  to  1  part  of  titanic  oxide,  the 
resulting  mass  dissolved  in  water,  the  solution 
diluted  and  boiled  to  precipitate  basic  titanic 
sulphate.  The  iron  present  may  be  reduced  to  the 
ferrous  state  before  the  solution  is  boiled,  (c)  A 
new  basic  titanium  sulphate  is  described  containing 
less  combined  water  than  titanic  oxide  and  less 
sulphuric  anhydride  than  combined  water.- — B.V.S. 

Sulphuric  acid  ;  Concentration  of .     La  Fabr. 

de  Soie  Artificielle  de  Tubize.  Fr.  Pat.  479,320, 
July  20,  1915. 

See  Eng.  Pat.  10,386  of  1915;  thU  J.,  1916,  537. 

Salt ;  Process  and  apparatus  for  converting  rock  salt 
into  table .  L.  W.  Damman.  Fii-st  Addi- 
tion, dated  June  23,  1915,  to  Fr.  Pat.  475,235, 
.May  1,  1914. 

See  Ger.  Pat.  291,265  of  191 1  ;  this  J..  1916,  690, 


Satis  fritm  sea  icater  ;  Ej-lraction  of - 


Y.  I.  A. 


Lalljee.     Fr.    Pat.    479,770,    Sept.    17,    1915. 
See  Eng.   Pat.  6678  of  1915;  this  J.,   1916,  690. 

-from    ammoniacal 


Ammonia  ;     Extraction     of  - 

lif/uor.     British    Coke    Ovensi    Ltd.     P>.    Pat. 
477,962,  Mar.  9,  1915. 

See  Eng.  Pat.  6061  of  1914;  this  J.,   1915,  787. 


Sodium  carbonate  ;  Apparatus  for  iirodiicing . 

M.  Spazier.     Fi'.  Pat.  477.961.  Mar.  9,  1915. 

See  U.S.  Pat.  1,127.691  of  191.")  ;  (his  J.,  1915,  282. 

Alkali    carbonates;    Recovery    of' from    alkali 

nitrates  obtained  by  absorbing  nitrous  gases  uith 
alkali  carbonates.  Noi-sk  Hydro-Elektrisk 
Kvaelstofaktieselskab.  Fr.  Pat.  '17S.976,  J\ine 
8,  1915. 

See  Kng.   Pat.  8270  of   1915;  this  J.,   1916,    168. 

Silicates;    Manufacture    of    soluble .     J.     W. 

Spenslev  and  J.  W.  Battersbv.  Fr.  Pat. 
478,508',  Apr.  24,  1915. 

See  Eng    Pat.  11,959  of  1914  ;  this  J.,  1915,  831. 


Aluminium    nitride 
manufacture   of 


Process    and    apparatus   for 
:     Soc.    G^n.    des    Nitrures. 
Fi-.  Pat.  478,886,  Aug.  14,  1914. 

See  Eng.  Pat.  11,271  of  1915  ;  this  J.,  1916,  115. 

Nitrogen;  Process  of  fuiition   of .     A.  Badin, 

Assignor  to  Soc.  G(5n.  <los  Nitrures,  Paris.  U.S. 
Pat.  1,196,639,  Aug.  29,  1916.  Date  of  appl., 
Nov.  18,  1914. 

See  Eng.  Pat.  22,586  of  1914  ;  this  J.,  1915,  353. 

Nitrogen  ;  Process  for  the  fi.ration  of by  means 

of  fcrro-aluminium.  P.  Bunet,  Assignor  to  Soc. 
Gen.  <les  Nitrures,  Paris.  U.S.  Pat.  1,196,657. 
Aug.  29,  1916.     Date  of  appl.,  Apr.  3,  1915. 

See  Eng.  Pat.  4287  of  1915;  this  J.,   1915,  961. 

Carbon  monoxide  frovi  carbon  and  oxygen  ;  Prepar- 
ation  of .     .Soc.   pour  rind.   Chim.   h,  Bale. 

Fr.  Pat.  478,166,  July  22,  1914. 

See  Ger.  Pat.  280,968  of  1913  ;  this  J.,  1915,  613. 

Hydrogen  and  lampblack  ;  Process  for  making . 

American  Nitro  Products  Co.  Fr.  Pat.  478,212, 
Mar.  31,  1915. 

.See  T'.S.  Pat    1,168,931  of  1916  ;  this  J.,  1916,  309. 

Carlion  dioxide  and  nitrogen  ;  Production  of by 

comhuslinn  of  carbonaceous  substatices.  American 
Nitro  Products  Co.  !>.  Pat.  478,213,Mar.31,1915. 

See  U.S.  Pat.  1.151,172  of  1915  ;  this  J.,  1915,  1111. 


Vin.-GLASS;    CERAMICS. 

I'-VTENTS. 

Firebrick  chequer  ri  ork  used  in  regenerative  chambers 
and  the  like.  Gibbons  Bros..  Ltd.,  Lower  Gorna). 
and  F.  W.  Clark,  London.  Eng.  Pat.  11,911, 
Aug.  18,  1915. 

Empire 


iGlass]      furnaces  ;      Recuperative  - 

Machine  Co.     Fr.  Pat.  479,289,  July  16,  1915. 

See  Eng.  Pat.  10,157  of  1915  ;  this  J.,  1916,  540. 
Glass  ;    Ma  n  u  facta  re   of  - 


B.    G.    Kann.     Fr. 
Pat.   479,379,  July  24,   1915. 

See   Eng.  Pat.  10.446  of  1915  ;  this  J.,  1016,  541 


IX.— BUILDING    MATERIALS. 

PorlUind  cement  ;  Properties  of  the  calcium  silicatet 

and  calcium  aluminates  occurring  in .    P.  H 

Bates  and  A.  A.  Klein.  U.S.  Bureau  of  .SUnd 
ards.  Technologic  Paper  78.  J.  Franklin  Inet., 
1916,  182,  398—401.  , 

To  obtain  3CaG,SiOj  and  2CaO.SiOj,  the  correl 
sponding  mixtures  of  lime  and  silica  were  heatei 
in  the  presence  of  small  amounte  of  boric  aoid  o 
chromic     oxide  ;     six    successive    burnings    wer 
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riHiuiird  to  obl.iiii  the  tricalciuin  roiiipoiind.  Tri- 
cnliiimi  ahiiniiiato  is  not  stable  at  its  molting 
point  ;  it  was  jnoduciMl  hy  lioating  for  some  time 
lu'low  tliis  point  witlioiit  the  use  of  any  catalyst. 
The  alumiiiate  sets  and  liydratos  so  rapidly  and 
with  so  nituli  evolution  of  heat  that  it  is  almost 
impossible  to  make  test  pieres.  It  never  attains 
a  greater  tensile  strengtli  tlian  UIO  11).  per  sq.  in. 
Wlien  nnxed  wUh  the  silicate  it  reduces  the  time 
of  setling  and  sliijlitly  reduces  the  strength  of  the 
silicate.  Uicalcium  silicate  sets  so  slowly  that  it  is 
dilTicult  to  obtain  satisfai  toiy  test-pieces.  After 
1  year  it  has  a  tensile  strength  of  <iOO  lb.  per  sq.  in. 
atu-o",,  water  of  hydration.  After  1^1  days  test- 
pieces  break  at  fiO  II).  per  sq  in.  Even  after 
1  year  the  mass  is  sandy,  granular,  and  porou.s. 
Its  stren;rth  is  slightly  increased  bv  mixing  with 
3%  plaster  or  with"  19  parts  of  SCaO.AljOj. 
When  mixed  w-itli  equal  parts  of  SCaO.SiOj.  it 
reduces  the  early  strength  of  the  latter,  but  later 
gives  a  good  cement.  The  tricalcium  silicate  has 
properties  resembling  those  of  Portland  cement. 
At  the  end  of  a  week  the  mass  is  very  dense  with 
a  semi-vitreous  lustre.  It  is  not  adapted  to  with- 
stand moisttire  or  changes  of  temperature.  The 
addition  of  ahiminate  to  it  reduces  the  early 
strength  :  plaster  and  aluminate  increase  the  early 
strengtli  but  reduce  the  later  strength.  Addition 
of  the  disilicate  reduces  the  early  strength,  but  the 
strength  increases  constantly  with  .age.  The 
addition  of  ahnninate  to  the  mixture  of  the  two 
silicates  increases  the  early  strength,  but  is  of  no 
advantage  later.  The  preponderance  of  either 
silicate  in  a  cement  is  undesirable. — A.  B.  S. 

Plaster  of  Paris  ;   Influence  of  various  substances 

on   the  scliinq  of .     E.   Canals.     J.   Pharm. 

('him..    1916,    14,    33—37,    78—83.     (See    also 
this  J.,  1916,  470.) 

The  sulphates,  chlorides,  nitrates,  bromides,  and 
iodides  of  potassium,  sodium,  and  ammonium, 
sodium  and  potassium  hydroxides,  .snlphuric. 
hydrochloric,  and  nitrit'  acids,  the  sulphates  of 
zinc,  iron,  and  copper,  sodium  phosphate,  potas- 
sium carbonate,  calcium  oxide,  and  soap  accelerate 
the  rate  of  setting  of  plaster  of  Paris,  whilst  boric 
acid,  borax,  sodium  and  potassium  silicates, 
sodium,  calcium,  and  magnesium  carbonates, 
sugar,  glycerin,  and  alcohol  have  a  retarding  action, 
and  manganese  dioxide,  copper  oxide,  barium 
hydroxide,  ammonia,  silica,  and  barium  sulphide 
have  little  or  no  influence.  In  general,  substances 
which  increase  the  solubility  of  plaster  of  Paris 
accelerate  the  rate  of  setting,  whilst  conversely 
those  sulistances  such  as  borax,  sodium  carbonate, 
sugar. alcohol, and  mucilaginous  substances,  which 
diminish  the  solubility,  retard  the  rate  of  setting. 
In  the  case  of  salts  which  accelerate  the  rate  of 
setting  of  plaster  of  Paris,  the  stronger  the  acid 
or  base  the  greater  is  the  acceleration. — T.  C. 


P.^TENT.S. 


'^lone  :     Treaterl  - 


Tt.   W.   Hvde.   Lakewood, 


[>ide, 
Ohio.   U.S.  Pat.  I,196,ti93,  Aug. "29,  1916.     Date 
of  appl.,  Dec.   18,  1911. 

Sandstone  is  haidened.  toughened,  and  rendered 
non-absorbent  and  non-conducting  for  electrical 
purposes  by  filling  the  interstices  with  linseed  or 
I'ther  vegetalde  oil. — A.  B.  S. 

Impeiineable  {buildinfi]  nuiteriids  ;    Manufaclurc  of 

.     L.  S.  Van  \Vestnun.     Fr.  Pat.  478,360, 

.Apr.  12,   191,5. 

>^F.E  Eng.  Pat.  6823  of  1915  ;   this  .T..  1916,  691. 
,  BHilding  materials  ;   Manufarlure  of  - 


-  .    , -,  .   J.  J.  W. 

H.VanderToorn.  Fr.  Pat.  479,720,  Sept.ll, 1915. 

I  See  Eng.  Pat.  13,081  of  1915  ;   this  J.,  1916,  424. 


Portland   cement;     Manufacture    of .       J.    F. 

Ooddard,      1<Y.    Pat.    478,585,    May   4,    1915. 

See  Eng.  Pat.  13,542  of  1914  ;   this  J.,  1915,  426. 
Cement  ;  Man  nfacture  ofsjow-settinij  hydraulic  ■ 


conlainini/  little  or  tio  alamina.    .1.    Gresly.    Fr. 
Pat.  478.936,  June  7,  1915. 

See  Eng.  Pat.  8551  of  1915  ;    this  J.,  1916,  180. 

Shaft-furnace  for  burning  cement,  lime,  and  similar 
substances.  Steiger-Krauer  und  Co.,  and  O.  Frey. 
Fr.  Pat.  479,292,  .July  Ki,  1915. 

See  Eng.  Pat.  10,338  of  1915  ;   this  J.,  1916,  891. 

Cement-asbestos  tiles  and  the  like  ;    Manufacture  of 

.    R.  E.  Golightlv.    Ft.  Pat.  479,321,  July 

20,  1915. 

See  Eng.  Pat.  18,005  of  1914  ;    this  J.,  1915,  835. 

Slag;     Treatment   of for   the   manufacture   of 

bricks,  etc.     E.  R.  Sutcliffe.     Fr.  Pat.  479,332, 
Aug.  19,  1914. 

See  Eng.  Pat.  18,806  of  1913  ;    this  J.,  1914.  964. 

Fibrous  compositions.     [Roofinc/  sheets.]    Ens.  Pat. 
8815.     See  V. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Mineral  survey  of  the  British  Empire. 
A  jrEMORANDUM  has  been  submitted  to  the  Govern- 
ment Iiy  the  Iron  and  Steel  Institute,  Institute  of 
iletals.  Institution  of  Mining  Engineers,  and 
Institution  of  Mining  and  Metallurgy,  pointing 
out  the  necessity  of  forming  a  central  Imperial 
Department  of  Minerals  and  Jletals,  the  object  of 
which  would  l)e  to  protect  and  advance  the 
economic  welfare  of  the  mineral  and  metal  indus- 
tries of  the  Empire.  It  is  pointed  out  that  several 
of  the  honie  Government  departments  ha\-e  been 
concerned  witli  collecting  information  on  sources 
of  supply  of  minerals  and  metals,  but  that  there  has 
been  much  overlapping  and  duplication  of  eil'ort, 
since  no  serious  attempt  lias  been  made  to  co- 
ordinate and  render  available  the  information  so 
collected.  The  proposed  Department  of  Jlinerals 
and  Metals  should  be  in  intimate  relationship 
with  the  Geological  Surveys  and  Jlines  Depart- 
ments of  the  Dominions,  and  also  with  the  organisa- 
tions representing  the  different  branches  of  the 
mining  and  metallurgical  industries.  The  Geologi- 
cal Survey  of  Great  Britain  and  Ireland  and  the 
Jluseuni  of  Practical  Geology  should  also  form 
an  integral  part  of  the  Department.  The  duties 
of  a  Department  of  Minerals  and  IMetals  would 
include  : — 

1.  Arrangements  for  expediting  the  completion 
of  mineral  surveys  of  the  United  Kingdom  and 
of  t  he  Crown  Colonies  and  other  British  possessions. 

2.  The  systematic  collection  and  co-ordination 
of  information  bearing  on  the  occurrence,  uses, 
and  economic  value  of  minerals  and  their  pro- 
ducts, special  attention  being  devoted  to  securing 
industrial  applications  for  newly-discovered 
minerals  or  metallurgical  products,  and  to  finding 
mineral  materials  retiuired  for  new  metallurgical 
products  or  inventions.  Some  of  this  information 
should  be  promptly  and  widely  disseminated  in 
summarised  fonn  to  those  interested  in  the  indus- 
tries, through  the  medium  of  the  existing  publica- 
tions of  the  institutions  directly  concerned. 

3.  The  investigation  of  all  cjuestions  and 
problems  relating  to  the  utilisation  of  the  mineral 
or  metallurgical  resources  of  the  Empire. 


lOH 
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4.  Tlie  i-o-,">nlinatioii  and  dissemination  of 
information  on  mining  laws,  tlovclopment  of 
minoi-al  areas,  output,  processes  of  extiiu-tion, 
plant,  rapital  employed,  markets,  ete. 

">.  A  jieueral  review  from  time  (o  time  of  the 
ilevelopisl  and  undeveloped  mineral  resourres.  and 
of  tlie  position  of  each  mineral  or  metal,  to  insiu-e 
that  the  mineral  wealth  of  the  Kmpire  is  being 
exploited  with  due  repird  to  Imperial  interests. 

•  >.  Cienerally,  to  advise  the  Imperial  tiovern- 
ment  on  all  questions  hearing  on  the  mining  and 
metallurgical  industries.  To  perform  this  function 
efliciently,  it  Ls  essential  that  complete  information 
should  he  available,  and  also  that  the  industries 
concerned  should  he  consulted  through  their 
respective  organisations. 

Wrought  iron  ;  Effect  of  blast-jurnace  gnses  on 


J.  E.  Stead.     Iron  and  Steel  Inst.,  Sept..  lS)l(i. 
[Advance  proof.]     7  pages. 

Afteh  exposure  to  hot  hlast-fuinace  gnses  for 
a  year,  closed  wrought  irf>n  tul<es  (containing 
test-hars  of  polished  steel)  were  fonml  to  he 
blistered  and  superficially  disrxipted  in  places 
and  to  liave  carbon  deposited  within  and  upon 
them  ;  a  slight  depo.sition  of  carbon  upon  the 
polished  test  -bars  was  also  ob.<;erved.  As  t  he  result 
of  investigation  it  is  concluded  that,  at  lOO'- — 
i>00"  C.  carbon  monoxide  is  decomposed  by  the 
external  scale  and  enclosed  magnetic  (  inder  of 
wrought  iron,  carbon  being  deposited  :  that 
wi-ought  iixjn  containing  free  oxides  is  li;U)le  to 
disruption  from  this  cause  ;  and  that,  iiiulei-  the 
conditions  named,  even  initially  unoxiciised  steel 
acts  upon  carbon  monoxide  and  induces  carbon  to 
he  deposited  on  its  surface. — W.  E.  F.  P. 

[Steel]  intjois  ;  Some  properties  of .    A.  W.  and 

H.  Brearley.     Iron  and  Steel  Inst.    Sept..  1910, 
[Advance   proof.]     34    pages. 

The  effects  of  crj-stal  growth,  cryst-alline  structure, 
shrinkage,  and  variations  in  casting  temperature, 
shape  of  mould,   etc..   on   the  properties  of  steel 
ingots  were  studieti  by  direct  examination  of  the 
latter  and  by  analogy  from  the  behaviour  of  molten 
stearine  cast  under  various  conditions.     By  this 
means   the   common   defects  and   peculiarities   of 
st^el  ingots  were  found  capable  of  simple  explana- 
tion and  to  be  often  preventable.  For  the  production 
of  sound  steel  ingots,  bottom  casting  is  i-egarded  as  i 
a<lvantageous     mainly     because      the     shrinkage  , 
ravities  are  more  likely  to  be  clean  and  therefore  ' 
capable  of  being  welded  up.      Segregation  and  the 
occurrence  of  ghost  lines  in  large  ingots  are  also 
considered    and    explained    by     reference    to    the 
beha^-iour  of  molten  st<?arine  on  cooling.     The  vise 
of  stearine  for  studying  the  properties   of  ingots 
is   .strongly   advocated,   the   higher    coefficient   of 
shrinkage,  lower  resistance  to  tensile  stresses,  and 
lower  heat  conductivity  of  this   material  as  com- 
pared with  steel   being  considered   advantageous,  j 
since   the   defects   ff)und   in   the   ingots,    although 
similar  to  those  likely  to  occur  in  steel,  are  gener-  | 
ally     exaggerated     and     therefore     more     clearly 
visible.— W.E.  F.  P. 

Carbon  steels  ;    Influence  of  heal    treatment  on  the 
Ihermo-e/eclric  properties  and  specific  resistance  of 

.     E.  D.  Campbell.     Iron  and    Steel  Inst., 

Sept.,  1016.    [Advance  proof.]     18  pages. 

>lF,.\.srRE.MENTS  of  specific  resLst^nce  and  thermo- 
electromotive  force  were  made  on  similar  speiimens 
of  nine  different  carbon  steels  which  liad  been 
quenched  from  OOS"  or  HOS"  C.  and  reheated  to 
temperatures  increasing  by  approximatelv  10!)° 
from  100'  to  800"  C.  ;  the  "steels  contained  up  to 
1  0.5%  C,  0-221%  -Mn,  0  016%  P,  0041%  ,S,  and 
0  100%  Si,  and  in  one  case  0018%  Cu.  Finm  the 
paraUelL'jm  found  between  the  two  sets  f)f  resulte, 
it  is  concluded  that,  like  the  total  specific  resistance. 


the  tol.iil  thermo-electromotive  potential  of  steel 
is  made  up  of  two  componentKS,  due  to  the  solvent 
iron  and  the  solutes,  respectively  ;  the  propiU'tion 
due  to  the  latter  depends  upon  the  extent  to  which 
they  are  in  solution.  This  i)arallelism  is  regarded 
as  stiiuig  contirmat*>ry  evidence  of  the  essiiitial 
unity  of  mi'ihanisui  existing  between  metallic  and 
aqueous  solutions.  'Phi-  transformation  of  llie 
allotiMpii-  into  the  n-form  of  inm  was  (oiuid  to  be 
nearly  completed  afli-r  reheating  U>  :500  C.  ;  Imt 
complete  equilibrium,  as  indicate!  liy  mininnun 
specific  resistance  and  thenno-electi'omotive  foi'ce. 
wa.s  only  attained  after  long  heat  ing  at  about  TOO'C. 
Neither  the  specilic  resistance  nor  the  thermo- 
electi-omotive  force  due  to  carbon  in  solution  as 
carbides  was  found  to  be  directly  propoitii'iial  to 
the  atomic  concentration  of  the  carbon,  the  elTeds 
produced  by  equiatomic  con(^entrations  of  caibon 
as  hypoeutectxiid  carbides  and  eutectoid  or  liyper- 
eutectdid  cai'bides  being  as  1  :  2  approximately. 
From  the  results  of  the  investigation  it  is  also 
concluded  that  constancy  of  tliermo-eli-itnimolive 
forci-  in  couples  can  only  be  iibtained  when  the 
molecular  concentration  of  tho.se  memln'i's  not 
conststing  of  strictly  pure  metals  remains  constant 
over  the  required  temperature  range  ;  since  the 
thermo-electromotive  fon^e  is  independent  of  the 
.size  and  shape  of  llu'  <ross-section  between  the 
points  (if  coritait  l)\it  wlmlly  depi'iuh'Ut  on  the 
molec\ilar  composition  and  the  temperafiuv 
gradient  between  these  points,  it  should  not  l)e 
dillicull  to  devi.se  a  method  for  delecting  the 
molecular  changes  which  may  have  been  induci-il 
in  a  given  piece  of  steel  bv  lieat  treatment. 

— W.  K.  F.  P. 

Nickel-sleel  si'dte,  anl  the  rednclion  of  s:>liif  nickel 
and  voii))er  oxides  by  .si>lid  iron.  .1.  \i.  .Stead. 
J  ivn  and  .St  eel  Inst.. Sept.,  1910.  [Advanci-  proof.,' 

(!  pages.  I 

CllK.MicAL  and  micrographical  examination  of  a  [ 
nickel-steel  (2.5  °o  ^^i)  ignition  tube,  after  prolonged 
u-se  in  a  gas  engine  at  temperatures  approximating  ' 
800'— 1000' C..  showed  that  the  iron  had  been 
selectively  oxidised  and  the  nic-kel  concentrated 
in  the  outer  pait  of  the  metal  by  interditTusion 
of  nickel  .md  iron  and  removal  of  l\n:  latter  as 
oxide  at  the  surface.  (Jxidation  had  proceeded 
along  the  crystal  junctions  of  the  metal,  the  grains 
of  which  had  Ijecome  gradually  diminished  in 
size,  enriched  in  nickel,  and  enveloped  in  oxide 
scale,  until  they  finally  appeared  as  independent 
inclusions  in  the  latter.  The  adherence  of  the 
scale  to  tlie  alloy  (and  nickel  steels  generally) 
was  found  to  be  due  to  interpenet ration  of  the 
metals  and  oxides.  Finf her  investigation  showed 
that,  at  temperatures  much  below  the  melting  point  , 
of  either  material,  nickel  and  copper  oxides  were 
reduced  to  the  resijective  metals  by  iron,  with 
formafiou  of  iron  oxide.  This  interchange  was  not 
confined  to  the  surfaces  of  contact,  but  extende<l 
for  a  considerable  distance  lielow  the  surface  of 
the  iron,  showing  that  inteidilVusion  had  occurred 
between  iron  ."yid  nickel,  iron  and  copp<'r,  and  the 
corresponding  oxides. — W.  E.  F.  1*. 

yirl.cl  {in  iron  and  sicel]  ;  Use  of  (tiiilicnijliilyorime^ 

as  indicator  in  the  volumetric  determination  of 

/;'/  Frerrrt's  rnelhod.  G.  Ij.  Kellev  and  J.  B.| 
Conarit.  ,1.  Ind.  Eng.  Chem.,  li)lii,'8,  K04— 807.| 
Fkrvkkt's  Mihimelric  method  for  the  determina-' 
tion  of  nickel  in  iron  and  steel  (Blair.  "  Clieiil. 
Anal,  of  Iron,"  7th  cd..  1'.I12).  modified  as  described 
bi'low.  li.as  been  foiinil  (o  give  results  nearly  as 
accurate  as  (he  gravimetric  delennination  with 
dimethylglyoxime.  The  sample  (1  grm.  for  aj 
nickel  content  between  01  and  5%)  is  dissolve<l| 
in  50  c.v.  of  )iot  nitric  acirl  of  sp.gr.  \\''>  or  iii; 
60  c.c.  of  hydio<hloric  acid  (1:1):  i'ou  and 
carbides  are  oxidised  l>v  .adding  nitric  acid,  drop 
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l)y  (Imp.  to  till'  solution  until  effervescence  ceases. 
Aft*^r  I'oilinij:  to  cx[n'l  ni'i-ovis  funics,  and  cooling, 
the  solution  is  treatoil  successively  with  12  j^nns. 
of  citi'ii'  aciil.  2tl  c.c.  of  amirioniiv  solution  of  sp.pr. 
0'9,  sutliiieiit  iHiii''lli\  liilyoxiuie  solution  ("JO  .i;i-iiis. 
dissolved  in  1300  c.c.  of  aniiuoiiia  of  sp-gr.  O'.t 
«nd  made  up  to  2000  c.c.)  to  precipitate  the  nickel, 
*nd  a  sliirht  excess  of  ammonia.  The  precipitate. 
after  staiidinir  for  1  hour  if  the  quantity  of  nickel 
is  small,  is  collected  on  asbestos,  cashed  with 
water,  and  di-ssolved  on  the  filter  in  nitric  acid. 
The  solution  and  washings  are  treated,  whilst 
nearly  at  the  boiliiii;  point,  with  1  grni.  of  potas- 
sium chlorate  or  aniinonium  persidpHate.  aiid 
t>oilcd  until  clear.  Alternatively  the  precijiitatc 
may  be  dissolved  in  a  mixture  of  JO  c.c.  of  hydro- 
•cliloric  and  10  c.c.  of  nitric  acid,  and  the  solution 
fcoiled  until  clear.  The  dear  solution  is  cooled, 
made  slightly  animoniacal.  using  rosolic  acid  as 
indicator,  and  is  then  treated  with  10  c.c.  of 
potassium  iodide  solution  {S  prms.  per  litre)  and 
10  c.c.  of  silver  nitrate  solution  (Oo  grm.  per  litre), 
and  titrated  with  potassium  cyanide  solution 
<l  c.c.  =0001  grm.  Xi)  until  the  last  trace  of 
opalescence  disappears.  A  blank  test  is  made 
by  titrating  with  potassium  cyanide  a  nickel 
solution  which  has  aheady  been  titrated  and  to 
which  10  c.c.  each  of  the  potassium  iodide  and 
silver  nitrate  solutions  have  been  added  subse- 
quently :  the  volume  of  the  solution  to  be  titrated 
should  always  V>e  about  250  c.c. 

By  using  diphenylglyoxime  (Atack,  this  J., 
1913.  769)  as  indicator,  the  end  point  of  the 
titration  may  lie  recognised  by  a  colour  change. 
!'he  dunethylglyoxune  precipitate  (see  above)  is 
.lissolved  in  concentrated  hydrochloric  acid  con- 
taining 10  "o  of  nitric  acid,  the  solution  and 
washings  are  evaporated  nearly  to  dryness,  dUuted 
lo  150 — 200  c.c,  and  rendered  alkaline  by  adding 
r>  c.c.  of  dilute  (1:3)  ammonia.  Excess  of 
standard  potassium  cyanide  solution  is  then  added 
and  the  excess  titrated  with  a  standard  solution 
of  nickel  sulxihate.  using  5  c.c.  of  diphenylglyoxime 
solution  (1  grm.  dissolved  in  a  solution  of  5  grms. 
of  sodium  hydroxide  in  100  c.c.  of  water,  and  the 
solution  diluted  to  1  Utre)  as  indicator. — A.  S. 

Gold  and  copper  ores.  Mount  Morgan,  Queensland  ; 
Flotiiiion  of .  ^^'.  Sh^Ushear.  Proc.  Aus- 
tralasian Inst.  Min.  Eng.,  191(5,  51 — 74. 
TIU.T  portion  of  the  ore  too  silicious  for  economical 
smelting,  containing  approsimatelv  Cu  2.  Fe  10, 
8  10,  SiO,  73,  Mfi^  1-5,  CaCO,  etc.  3-5  "o,  and 
Au  5-5  dw't.  per  ton  (or  about  6°o  of  iron  pyrites. 
IB  of  copper  p\Tites,  and  78  of  fjuartz,  calcite.  etc.) 
■was  dr>-  crushed  to  pass  a  oO-mesh  screen  and  then 
subjected  to  flotation  in  a  laboratory  apparatus 
and  in  a  li-box  standard  2-1-inch  Minerals  Separa- 
tion machine,  the  latter  being  subsequently  incor- 
porated in  an  experimental  plant  having  a  capacity 
of  100  tons  per  day.  In  a  typical  experiment 
with  the  large  machine,  the  rate  of  feed  was  15  tons 
perhr.  ;  dilutionof  pulp,  3-5  to  1  ;  oil  (eucalyptus), 
I  lb.  per  ton  ;  and  duration  of  run,  3  hrs.  ;  the 
recoveries  of  gold,  copper,  and  iron  were  09-8, 
■"^^^  and  48-7  °o  ^^y  weight,  respectively.  Owing 
to  the  low  recovery  of  gold  as  compared  with 
that  of  copper,  various  large  and  small-scale 
"Oncentration  tests  were  made  on  the  ore  on  Wilfley 
tables  and  with  Sonstadt's  solution  (mercuric 
iodide  in  aqueous  potassium  iodide),  before  and 
I  after  flotation.  The  results  indicated  that  the 
gold,  although  mainly  associated  with  the  copper, 
■was  reaUy  ■•  free  "  but  very  flnely  divided  and 
therefore  only  fully  released  by  fine  grinding. 
This  was  confirmed  by  the  results  of  further  direct 
flotation  tests  in  which  recoveries  of  80  °o  oi  the 
sold  and  96-3  "q  of  the  copper  were  obtained  on  the 
120-mesh,  as  against  70  °o  and  86  "„  respectively 
on  the  50-mesh  ore.     In  all  cases  flotation  was 


effected  in  a  neutral  mediiun.  acid  not  being 
employed  with  ores  of  this  class.  As  (lotative 
agents,  eucalyptus  oils  alone  or  in  admixture  with 
other  oils  were  used  ;  and  of  the  former,  those 
I  ontaining  phellaiidreiie  (viz.,  Eucalyptun  iimytj- 
(lalina  and  /.',  diven)  gave  the  best  results.  Various 
mixtures  of  good  eucalyptus  with  "  residuum  " 
oils  were  also  employed,  with  highly  satisfactoi-y 
results  as  regards  both  extraction  and  oil  cost. 
Further  tests  were  made  in  which  both  non- 
smelting  and  smelting  ores  were  concentrated  by 
\  aiming  and  the  tailing  treated  by  flotation  ;  anil 
in  most  cases  the  recovery  of  gold  was  appreciably 
greater  than  that  obtained  by  direct  flotation. 
Consequently,  the  treatment  finally  adopted  for 
the  non-smeiting  ore  consisted  in  cru.'^hing  to  about 
40-mesh  size,  concentrating  by  means  of  tables, 
re-crushing  the  "  tAble  rejects  "  to  SO  or  r20-mesh 
size  and  treating  the  latter  by  flotation.  Tlie 
following  are  details  of  results  obtained  and  costs 
incurred  over  a  period  of  one  month,  during  which 
the  non-smelting  ore  was  treated  by  direct  flota- 
tion in  the  experimental  plant  : — Crude  ore  milled, 
83  tons  per  day  ;  average  rate  of  rock-breaker, 
12  tons  per  hr.  ;  average  rate  of  ball  mills,  098 
ton  per  hr.  ijer  mill  ;  average  feed  to  flotation 
jilant,  17-3  tons  per  hr.  ;  assay  of  crude  ore, 
C\i  210"u.  Au  ti-Ol  dwt.  per  ton  ;  actual  recoveries, 
t!8;>8%  of  the  gold  and  8000 %  of  the  copper; 
total  cost  of  treatment,  5s.  409d.  per  ton.  including 
Is.  518d.  for  flotation  of  which  4-98d.  represented 
the  cost  of  oil.— W.  E.  F.  P. 


Silver  ;     AUoiropy   of  - 


W.    D.   Helderman. 

Inst,  of  Metals,  Sept.,   1916.      [Advance  proof.] 

24  pages. 
From  pycnometric  and  dilatometric  observations 
made  on  silver  obtained  by  various  methods  and 
after  different  treatments,  it  is  concluded  that 
pure  silver  consists  of  at  least  three  allot  r<ipic 
(enantiotropic)  forms,  and  has  a  transition  point 
at  alx)ut  77°  C.  ;  that  all  objects  made  of  silver 
are  in  a  metastable  condition  owing  to  retardation 
of  the  transition  of  the  altered  form  ;  and  that  all 
the  present  physical  constantsS  of  silver,  except 
the  atomic  weight,  refer  to  indefinite  mixtures  of 
the  different  aUotropic  forms. — W.  E.  F.  P. 

[Copper]  leaching  plant;  A  2000-lon — ■ — at  Ana- 
conda. Mont.  F.  Laist  and  H.  W.  Aldrich. 
5Un.  and  Eng.  World,  1916,  8,  321—325. 

The  plant,  completed  in  May  1915,  works  up  tailings 
from  a  dump  of  about  20.000.003  tons,  averaging 
Cu  0-64 °o  and  Ag  0-48  oz.  per  ton.  The  material 
is  conveyed  to  wooden  storage  bins  holding  6000 
tons,  thence  by  belts  to  28  roasting  furnaces  of 
the  McDougaU  six-hearth  tj^pe.  The  furnaces  are 
air-cooled,  the  heated  air  being  used  in  the  leaching 
plant  for  warming  the  liquors.  The  tailings  are 
subjected  to  a  simple  oxidising  roast  at  about 
535°  C,  and  the  calcinate  passes  through  a  cylin- 
drical cooler,  the  dust  being  settled  by  adding 
about  1  °o  of  water.  The  leacliing  plant  consists 
of  10  redwood  tanks  of  a  capacity  of  1000  tons  of 
calcinat  e  each.  The  leaching  is  done  by  continuous 
downward  percolation  through  cocoa  matting 
covered  by  a  grating.  The  charge  is  treated 
successively  with  (1)  250  t<>ns  of  hquor  containing 
5%  of  sulphuric  acid  and  7°o  of  salt  ;  (2)  100  tons 
of  solution  containing  20  %  of  acid,  and  salt  equal 
to  lOj,  of  the  weight  of  calcine;  (3)  150  tons  of 
s^ilution  containing  0-5 "i,  of  acid  and  3-5%  of  salt  ; 
(4)  300  tons  of  hot  wat«r.  The  iron  oxide  in  the 
ciilcinate  yields  ferric  chloride  which  dissolves  much 
unaltered  sulphide,  while  the  strong  brine  leaches 
out  the  silver.  The  spent  liquors,  after  removal 
of  the  copper,  are  used  over  again  except  one- 
third  of  the  first  liquor,  which  is  discarded  so  as  to 
prevent  accumulation  of  iron  and  aluminium 
sulphates.     The  precipitation  of  copper  and  silver 
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is  accomplished  by  scrap  iron  resting  on  heavy 
wood  ^itinpi  in  concrete  laiindci-s.  :;.">0  ft.  long 
•nd  4  by  t<  ft.  in  section.  The  sivlt  in  the  sohition 
prevents  tlie  copper  fi\>in  platinir  the  ii'on.  and 
jrives  a  soft  sponiiy  i-ement  copper  which  is  easily 
wiislietl  oil"  with  a  hose.  The  precipitate,  coi;!*!!!- 
ins  70 "o  of  copper,  is  depositiil  in  settUnu'-tanks, 
washed,  and  briquet ttxl  for  blast-furnace  treat- 
ment. The  extraction  averages  SO"',,  of  the 
copper  and  t>0"o  "f  the  silver. — \V.  R.  S. 

Copper  ;    Occurrence  and    sUfnificance    of    lirinned 

cryataU    in    electrolytic .     II.     S.     Uawdon. 

U.S.  Bureau  of  Standards.     Amer.  Inst.  .Metals, 
Sept.,   1010.     [Advance  proof.J     12  paites. 

From  a  stiidy  of  deposits  of  electrolj-tic  copper 
obtained  at  various  cun-ent  densities,  it  is  con- 
cluded that  the  variation  in  cry.stal  size  alone  is 
not  sufhcient  to  account  for  the  observed  ilitTer- 
ences  in  physical  properties.  Except  when 
obtainetl  at  low  current  densities,  the  deposits  have 
similar  properties  to  those  of  nietals  hardened  by 
cold  working,  and  tlie  existence  of  this  cmidition 
is  confinned  by  the  behaviour  on  annealinij;.  Tliese 
conclusions  are  reirarded  as  applicable  to  all 
electn:>-dep)Osited  metals. — W.  E.  F.  P. 

Tinned  sheet  copper  ;  A  case  of  corrosion  of  — — . 
P.  D.  Merica.  Amer.  Inst,  of  iletals,  Sept., 
lOlti.  [Advance  proof.]  10  pages. 
The  upper  side  of  tinned  sheet  copper  that  had 
been  in  use  for  22  years  as  roofins  material  showed 
mimerous  small  pits  1/32 — 1  tii  in.  in  diameter, 
and  fuiTOws  of  the  same  width  witli  a  length  of  up 
to  2  in.  Tlie  pits  were  distributed  along  lines  of 
surface  scratches,  the  scratch  passing  thixjugh  the 
centre  of  each  pit.  Micrographs  showed  the  tin 
coating  to  he  composed  of  three  layers,  the  one 
next  to  the  copper,  0  002  mm.  thifk,  being 
identified  as  Cuj.Sn.  This  has  lieen  shown  to  be 
electro-negative  to  copper,  tin,  and  their  eut'jctic. 
It  is  concluded  that  the  corrosion  is  due  to  galvanic 
action  between  the  constituents  of  the  layers  ;  its 
local  clxaracter  is  explained  by  scratches  and 
mechanical  injuries. — W.  R.  S. 

Spelter  ;  Cadmium  in 


.     W.  R.  Ingalls.     In.st. 

of     MetaLs.     Sept.,     1916.     [Advance     proof.] 

3  pages. 

Sl.'iB.s  of  spelter  as  supplied  by  the  smelter  are  not 
of  exactly  uniform  composition,  as  the  kettle  into 
which  the  metal  is  received  from  the  furnace  holds 
e,  relatively  small  quantity,  and  the  iniptu-ities 
passing  over  witl>  the  zinc  vary  in  amount  in 
diflerent  parts  of  the  furnace,  acconling  to  the 
temperature  of  the  retort.  To  ensure  uniformity 
the  7-inc  shovdd  be  remelfed  in  large  pots  or  fninaces 
before  being  cast  into  slabs  for  deliven,-.  Spelter 
free  from  cadmium  can  only  be  obtained  by  single 
smelting  when  the  ore  is  free  from  cadmium.  !)ut 
by  redistilling  common  speller  with  proper  control 
of  the  temperature,  and  separating  the  Hist  dis- 
tillate, a  high-gra<le  spelter,  low  in  cadmium,  is 
easily  jiroduced.  It  is  stated  that  ixcessive 
prices  have  recently  been  paid  for  Anieric.-in  high- 
grade  spelter,  which  is  merely  redistilled  common 
spelter.  Zinc  free  from  cadmium  is  easily  obtained 
eiecti-olytically,  Init  the  electrolytic  process  is  com- 
mercially applicable  only  under  linnted  favourable 
<onditions.  (adnjiiim  Is  deleterious  in  /.inr  to  be 
used  for  slush  eastings,  an<l  is  objectionable  in 
cartridge  br-ossv  birt  for  brass  that  is  to  lie  cast 
and  machined, -the '.adverse  eftect  of  cadmium  is 
prolMiblv  overestimdfed,  and  may  be  non-existent, 
h '         '  "  T.  St. 

Manyanpsc  bronze  ;  tinitial  sirens  produced  by  Ihe 

burninij-in    of h     P.    Ij.    .Merica    anrl    t'.    P. 

Karr.  U.S.  Buraafi  of  Standards.  Amer.  Inst. 
Metals,  Sept.,  lOlti,;    [Advance  proof.]     s  pages. 

Fbom  an  investigation  of  the  r»\ise6<if  failure  of 


large  valve  castings  of  manganese  bronze,  xvhich 
hail  been  treated  or  repaired  by  welding  or  buriung- 
in,  it  is  concluded  that  unless  the  simpe  of  the 
casting  is  such  as  to  pennil  extc'nsive  (listortion, 
local  initial  tensional  stresses — eiiual  in  value  to 
the  true  elastic  limit  of  the  material — are  setup 
within  or  near  the  burnt-in  zone.  These  stresses 
may  be  eliminated,  and  danger  fi'oni  subsequent 
cracking  prevented,  by  heating  the  wluile  casting 
before  welding  so  that  all  parts  of  the  finished 
product  <ool  down  together  finm  a  dull  red  heat, 
or  bv  annealini:  the  finished  casting  at  400' — 
500-^  t'.   for  2  hovu-s.— \V.  E.  F.  P. 

Alloys  to  uithstand  internal  air  pressure.  S,  D. 
Sleeth,  .:Viner.  lust,  of  Jletals,  Sept.,  1910. 
[Advance  proof.]     3  pages. 

Hknsitv  and  strenirth  are  the  indispensable 
qualities  of  alloys  (chietly  lirass  ami  bronze)  used 
in  the  manufacture  of  articles  intended  for  the 
retention  of  gases  under  pressure.  The  variable 
factors  wliich  inlhience  these  <iualities.  viz..  design 
of  article  to  be  cast,  design  of  pattern  with  refer- 
ence to  its  position  in  the  flask,  composition  of  the 
alloy,  treatment  of  the  metal  in  the  furnace,  and 
temperature  of  poxu'ing,  are  briefly  discussed. 
The  presence  of  ahuninium  in  tlie  alloys  is  especially 
injurious. — W.  R.  S. 

Lead:  Volumetric         dcicnn'niation         of . 

J.  Waddell,     Analyst,   liHO,  41,  270 — 272, 

ABorT  1  grm,  of  the  ore  is  digested  with  10  o.c,  of 
hydrochloric  acid,  and  then  evajiorafed  with  5  c.c. 
of  nitric  acid  tdl  the  \olume  is  reduced  to  about 
7  c,e,  A)i  excess  of  ammonia  is  added,  then  suffi- 
cient acetic  acid  to  prevent  precipitation  of  ha«ic 
ferric  acetate  at  a  temperature  near  the  boiling- 
point.  The  solution,  measuring  about  25  cc,  is  j 
treated  with  10  c.c.  of  10 °o  potassium  chi^omate  | 
solution  ;  the  precipitate  may  be  filtered  otT  after  | 
.5  minutes.  After  the  excess  of  precipitant  has  i 
been  waslied  out  with  boiling  water,  the-  lead  I 
chromate  is  dissolved  on  the  filter  with  100  c.c.  of 
hydrochloiic  acid  (1  :  3)  and  the  filtrate  received 
in  the  original  fla.sk.  It  is  best,  though  not  indis- 
pens.able,  to  dissolve  most  of  the  lead  <hloride 
formed  on  the  filter  l)y  alternate  waslungs  with 
acid  and  water.  The  cold  filtrate  is  made  up  to 
200  c.c.  treated  with  1  gnn.  of  potassium  iodide, 
and  titrated  with  sodium  thios\dphate  solution 
(18  grms.  per  Hire)  at  the  rate  of  2 — 3  drops  per 
second  :  the  thiosidphate  is  standardised  against 
lead  or  lead  sulphate;  a  little  starch  solution  is 
added  towards  the  end  of  the  titration.  When 
the  blue  colour  has  alino.st  disappeared.  10  c.c,  of 
.strong  hydrochloric  acid  is  added,  the  solution 
heated  to  about  40''  C.  and  the  titration  finished. 
If  the  ore  contains  antimony,  bismuth,  silver,  or 
decomjmsahle  silicat*?s,  the  lead  is  first  separated 
as  sulphate,  which  is  dissolved  in  ammonjuin 
acetate. — W.  R.  S. 

Radio-lead  from  pure  Norwegian  clcnteiie  ;  Density , 

of .     T.   W.   Richards  and   C.   Wa<Lsworth. 

J.  Amer.  Chem.  Soc,  1910,  38,  1058—1660. 
Rai)IO-i.e.\i>  prepared  from  purified  lea<l  sulphide 
from  Norwegian  cleveite.  was  found  to  have  a 
density.  11-27:!,  distinctly  lower  than  that  of 
Australian  radio-lead  ( 1  I -iiny  ;  see  this  .1.,  IHUi, 
303),  and  much  hnver  than  that  of  ordinary  lead 
(U-337).  The  atomic  weight  of  the  radio-lead 
from  Norwegian  cleveite  was  206-085. — A.  S. 

I 
Flotativc  agents  [for  ore  concentration] ;  A  source  oj 

.     [Wood    i/tr    from,    sage    hrusli.]     G-    H. 

C'levenger.     Bull.  Amer.  Inst.  Min.  Eng.,  Sept., 

1910.     Eng.  and  .Min.  .T..   1910.   102,  420—424. 

Is  seeking  a  convenient  source  of  flotativc  agentj< 

for  use  in  the  arid  mining  regions  of  the  Western 

States' (U.S.A.),  the  native  sage  brush  (Arttmitia 
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iridenlatii)  was  destructively  distilleil  and  the 
products — acid  li(|«or,  alkaline  liquor,  and  tar 
oil — tested  qualitatively  in  conjunction  with  finely- 
ground  galena,  cinnabar,  pyrites,  and  other 
minerals.  The  ai-id  liquor  behaved  like  ordinary 
pyroligneous  arid  ;  tlie  alkaline  liquor  was  a  t;ood 
trothing  agent,  but  the  froth  carried  up  little 
mineral ;  the  tar  oil  proved  a  very  efficient 
-flotative  agent.  In  quantitative  tests  with  the 
latter  on  zinc,  lead,  mercury,  and  silver-gold  ores 
from  various  Western  mines,  the  results  obtained 
were  generally  better,  and  the  oil  consumption 
less,  than  with  the  uiajoritv  of  oils  previouslv 
tried.  Hie  sage  brush  (30  U).  lot)  yielded  3-9li""o 
of  t-ar  oil,  3-613  "o  being  with  the  acid  liquor  and 
0-30%  with  the  alkaline  liquor:  probably  4°o 
would  be  an  average  j-leld  if  the  plant  were 
collected  at  the  proper  season  and  the  distillation 
eflSciently  conducted.  By  steam  distilling  the  tip 
ends  of  the  shrub,  a  quantity  of  e^se^tial  oil 
corresponding  to  013  °o  of  the"  whole  plant  was 
obtained  ;  but  for  flotation  purposes  this  product 
was  much  less  efHcient  than  the  tar  oil. — W.  E.  P.  P. 

Ferro-dinrixtcit  and  liuigsten  pouder  ;  Prices  of . 

Board  of  Trade  J.,  Sept.  21,  1916. 
The  Ministry  of  Munitions  announces  that  the 
price  of  ferro-tungsten  is  officially  fixed  at  5s.  Od. 
per  lb.  of  tungsten  content,  and  of  tungsten 
powder  at  6s.  3d.  per  lb.,  based  on  ore  at  60s.  per 
unit.  The  price  of  the  product  is  on  a  sliding 
scale  wliich  rises  or  falls  Id.  per  lb.  with  each 
variation  of  Is.  per  urdt  of  ore, 

Japanese  mines  output  in  1915.    Eng.  and  Min,  J,. 

Sept.  16,  1916, 
The  production  of  Japanese  mines  in  1915  was 
valued  at  £17.595.000.  a  gain  of  about  13-5  "„ 
over  the  production  of  1914.  This  figure  does  not 
include  the  production  of  the  (Sovermnent  Iron 
Works,  known  to  be  greatly  increased,  through 
o-operation  with  the  Russian  Government  in 
-applying  war  munitions.  The  amounts  of  the 
\arious  products  are  shown  in  the  following 
table  : — 


1913. 


1011. 


1915. 


Amount. 


Percentage 

increase 
over  1914. 


-.!d,  kg I             S,213 

\;!a\1,->l  lold,  kg so 

-  Ivcr.  kg 159.261 

'    m.  Ions 75,415 

:■.    tons     4.764 

:.    Ml,  kg 1,074 

BiaCiivth  ore.  m.  tons '                  21 

Tin.  m.  tons   341 

Antimon;-.  te&ueil.  m.  tons    >             S,320 

Antimony,  crude,  m.  tons  27 

Ueicuiy.  kg 38 

Bnc,  metal,  m.  tons     21,131 

Zinc.  ore.  m.  tons     e.l21 

Pig  iron.  m.  tons 64.8fl7 

Wrought  iron,  m.  tons     1,163 

Meel    (e.xcept    government    works),  '. 

m.  tons I          16.741 

Pyrites,  m.  tons I           67.536 

Chromite,  m.  tons '             2.H79 

M»Dgane«.  m.  tons '           2o.*70 

Scbeelite.  m.  tons 352 

*Blfenite.  m.  tons    ,                  11 

WiUtenite.  crude,  m.  tons   :                  10 

Arsenic,  kg I           14.SS5 

l'hi--i,h3te,  m.  tons   '           57,723 

'•rai  Lite.  m.  toas 666 

'   vU.  m.  tons I     20.490.702 

'il.  litres 470,390.5*0 

^-I'lult,  m.  tons    1.975 

-lUt.iiur,  m.tons    i           61,405 

^ulpliur,  ore,  m.  tons  17,174 


7-0 
4-4 


253-3 
116-0 


274-0 

—56-9 

—12-2 

69-0 

8-9 

— tl-7 

41-3 

.11-5 

90-9 


50-9 
16-0 

— 8-1 
10-8 

— 1-5 
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Iron   and  steel   prodiicfioit    of  Canada.      Board   of 
Trade  J..  Sept.  7,   1916. 

I'HF.  production  of  iron  and  steel  of  various  kinds 
II  Canada  during  1913,  1914,  and  1915  was  as 
■-/Uows  : — 


Pig  iron     

8teel  ingots  and  cast- 
ings      

Finistied  rolled  iron 
and  steel    

Cut  nails  and  wire  nails 


Tons.* 
1,015,118 


Tons. 
705,972 


1,042,503    I        743,352 


967,097 

Kegs.t 

1,520,000 


659,519 

Kegs. 

1,144,000 


Tons. 
825,420 

912,755 

653,318 

Kegs. 

1,636,000 


>  2240  lb. 


1 100  lb. 


The  production  of  pig  iron  in  Canada_during 
the  first  six  months  of  1916  amounted  to  507,750 
long  ton.s. 
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Board  of  Trade 


J.,  Sept.  21,  1916. 
The  Ministry  of  Munitions  has  announced  that 
Defence  of  the  Realm  Regulation  30a  applies  to 
the  following  war  material : — Aluminimu  and  its 
aUoys,  unwrought  and  partly  wrought,  including 
ingots,  notched  bai-s,  slabs,  billets,  bars,  rods, 
tubes,  wires,  strand,  cable,  plates,  sheets,  circles, 
and  strips.  Granulate<l  alimiinimu,  alurninium 
powder,  •'  bronze,"  "  flake,"  and  "  flitter." 
Platinum  metal  and  ores,  residues,  and  bars  con- 
taining the  same. 

Under  Defence  of  the  Realm  Regulation  30b, 
except  under  certain  conditions,  it  is  not  lawful 
for  any  person  on  his  own  behalf  or  on  behalf 
of  anv  other  person  to  sell  or  buy,  or  to  offer  to  sell 
or  buv,  («)  anv  of  the  following  metals: — Iron 
(including  pig-iron),  steel  of  all  kinds,  copper, 
zfiic,  Ijrass,  lead,  antimony,  nickel,  tungsten, 
molybdenum,  ferro-alloys  ;  or  (6)  any  other  metal 
which  mav  be,specified  in  an  order o£  the  Admiralty 
or  Army  "Council  or  the  Minister  of  Munitions  as 
being  anietal  requu-ed  for  the  production  of  any- 
war  material.  Transactions  will  not  be  permitted, 
except  under  special  licence,  in  scrap  from  high 
speed  steel,  scrap  from  copper,  or  scrap  from 
brass.  Transactions  in  other  ,scrap  metals  do  not 
require  a  licence. 

Applications  for  licences  in  tliis  connection 
should  be  addressed  to  the  Director  of  ^Materials, 
Ministry  of  Mimitions.  Armament  Buildings.^Miite- 
haU  Place,  London,  S.W. 

Development  of  the  spelter  industry.     Smith.  ■  See 
pane  996. 

Corrosion  in  a  steel  gasholder  tanJc.  Wilson.  See  IIa. 

Fifty-second  annual  report  on  alkali,  etc.,  works  by 
the  Chief  Inspector.     1915.     See  All. 

Electro-analytical  method  for  determination  and 
separation  of  metals  of  the  copper-tin  group. 
Schoch  and  others.     See  XXIII. 

Electro-analysis  of  siher  irith  solutions  of  silver 
chloride  in  ammonia.  Schoch  and  Crawford. 
See  XXIII. 

Patexts. 

Metal   plates ;    Coating   of icith   tin.    terne   or 

other  metal  or  alloy.  P.  B.  Tavlor.  Briton  Ferry, 
S,  Wales.  Eng.  Pat.  12,3U,  Aug.  26,  1915. 
A  SET  of  finishing  roUs  revolve  in  the  flux,  one  or 
more  of  the  lower  roUs  being  of  a  different  material 
from  the  top  pair  of  tinning  rolls.  The  lower  rolls 
either  do  not  take  a  coating  of  tin.  or  they  permit 
the  tin  to  drain  from  them  more  cjuickly  than  from 
the  top  rolls.  The  rolls  on  one  side  of  the  plates 
mav  be  such  as  to  produce  a  coating  of  different 
thickness  from  that  on  the  other  side.  A  cleaning, 
wiping,  or  distributing  roU  may  be  provided  in 
contact  -with  the  tinning  roU,  -with  or  without  » 
trous^  ioT  molten  metal. — W.  JF.  F. 
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Furnaces  ;  Hfaiiiig [for  metals].     R.  F.  Hislop, 

Paisley.     Eng.    Tat.    lo.220,    Oct.    28,    I'Jlo. 
The  front  wall.  b.  of  the  firebox,  n,  rests  on  a  beam, 
rf,  spanning  the  ash-pan  and  liaving  a  plate,  g, 
(lipping  into  a  water  seal.     .Vn  inverted  \" -shaped 
grate,   i",   is  provided,  and  the  produi-ts  of  com- 


bustion pass  over  the  bridge.  /',  and  through 
openings.  V.  to  the  longitudinally  divided  com- 
bustion chambers,  h'.  which  are  proviiled  with 
ribs.  A-',  to  deflect  the  gases  on  to  the  material 
on  the  floor.  The  gases  then  pass  by  the  passage. 
tc,  controlled  by  dampers,  x.  to  three  parallel 
flues,  t.  and  thence  to  the  chimney,  t'.  The  flues, 
/,  contain  coils,  z,  for  heating  the  air  supply  to  the 
gr»t«,  i.  and  to  the  liridgc.  /'.  and  also  a  coil  for 
generating  steam  to  be  supplied  to  the  grate. 

— W.  F.  F. 

Furnaces ;    Utilising  waste   heal  from   open-hearth 

.     R.   M    Snvder.   WUkinsburg,   Pa.     U.S. 

Pat.  1.19.-J..521.  Aug.  22.  1916.  Date  of  appl., 
Dec.  27,  1915. 
The  hot  waste  gases  from  two  open-hearth  furnaces 
are  drawn  by  two  similar  fans  through  separate 
regenerators  to  two  boilers.  The  supply  of  gases 
to  the  boUers  is  equalised  by  providing  a  cross 
connection  between  the  two  conduits. — W.  F.  F. 

Smelter  or  ore  furnace  ;  Apparatus  for  utiltsing  the 

heated    fames    from     a O.     P.     Luedke, 

Chatham.    111.     U.S.    Pat.    1,196,123,    Aug.    29, 
1916.     Date  of  appl..  Mar.  16,  1914. 

A  c.\siNG  is  provided  with  a  grate,  3,  below  which  a 
flue.  1,  with  vertical  partitions  opens,  and  above 
which  an  exit  flue,  13,  is  arranged.  The  upper 
part  of  the  casing  has  inclined  roof  members,  and 


contains  an  arrangement  of  horizontal  and  vertical 
plates  forming  flues  which  can  be  controlled  by 
dampers,  2,  6,  7.  A  vessel,  8,  contains  water 
which  h  heated  by  the  fumes  passing  through  the 
flues.— W.  F.  F. 

Metal  ingots;  Manufacture  of - 


Steel  Peech 
and  Tozer,  Ltd.,  and  E.  H.  Sanit«r,  Sheftlcld. 
Eng.  Pat.  101,229,  Jan  12,  1916.  (Appl.  No. 
497  of  1916.) 

Stkel  and  other  metal  ingot«i  are  manufactured 
with   little   or   no   "  pipe  "    by   wholly   or   partly 


covering  the  ingot  when  liquid  with  a  plate  of 
non-conducting  material  such  as  firebrick,  or 
asbestos  and  lardbnard.  removing  the  covering 
just  before  soliditication  of  the  centre,  and  pouring 
additioiwl  liquid  metal  into  the  centre.  To  avoid 
any  '"  pipe  "  from  the  added  nu'tal  extending  into 
the  ingot,  a  head  of  brick  or  other  non-conducting 
material  is  placed  on  the  toj)  of  the  ingot  before 
filling  the  "  pipe." — W.  F.  F. 

Tin  ores  ;  Process  for  removing  iron  from 


von  Rauschenplat,  Steglitz,  Germanv,  Assignor 
to  Barilla.  Ltd.,  T,ondon.  U.S.  Pat.  1,196,049, 
Aug.  29,  1916.     Date  of  appl..  Jan.  28,  1914. 

FEURi'iiixous  tin  ores  containing  tin  oxide  are 
subjected  to  a  reducing  treatment  at  a  temperature 
below  500-'C.  and  then  treated  witli  aciil  which 
dissolves  the  iron  compounds  but  not  the  tin. 

— W.  F.  F. 

Metal  articles;   Apparatus  for  disintegrating . 

A.  de  Back.  Essen,  (iermany.  A.ssignor  to  Gold- 
schmidt  Detinning  Co..  New  York.  U.S.  Pat. 
l,196,343,Aug.29,191().  Date  of  appl.,Dec.29,1914. 

W.\STE  enamelled  metal  articles  are  passed  between 
at  le.ist  two  pairs  of  rollers,  the  fii-st  pair  having 
circumferential  riV)S  and  the  second  pair  longi- 
tudinal ribs.  The  circumferential  speed  of  the 
second  pair  is  greater  than  that  of  the  first  pair 
so  that  a  tension  is  exerted  on  the  articles  between 
the  two  pairs  of  rollers  which  corrugate  the 
articles  in  two  directions  at  right  angles. — W.  F.  F. 

Blast-furnaces  ;   Apparatus  for  detection  of  leakages 

in  the  irnter- jackets  of .     L.  S.  Burt,  London. 

From  E.  R.  v  Bizo,  Portugalete,  Spain.  Eng. 
Pat.  101.327."  Mav  31,  1910.  (Appl.  No.  7683 
of  1916.) 

Cleaning  inetaVic  or  like  objects ;  Method  and 
apparatus  for .  A.  St<")ckli.  Geneva.  Switzer- 
land. Eng.  Pat.  101,313,  Mar.  24,  1916.  (Appl. 
No.  4390  of  1916.) 

Cementation  process  for  armour-plates  einplotjing 
mij-fd  cementation  agents.  F.  Giolitti,  Turin, 
Assignor  to  Soc.  Anon.  Ital.  Gio  Ansaldo  & 
Co..  Genoa,  Italy.  U.S.  Pat.  1.195.459,  Aug.  22, 
1916.     Date  of  appl.,  Oct.  14,  1914. 

See  Eng.  Pat.  18,386  of  1914  ;  this  J.,  1915,  88. 

Iron,  steel,  and  the  like  from,  icaste  enamelled  articles  ; 

Method  of  recovering .     A.  de  Back,  Essen, 

Germanv,  Assignor  to  Goldschmidt  Detinninj; 
Co..  New  York.  U.S.  Pat.  1,196.342,  Aug.  29, 
1916.     Date  of  appl.,  Nov.  12,  1910. 

See  Fr.  Pat   418,971  of  1910  ;  this  J  ,  1911,  92. 

C.  H.  A.  F.  L.  Ross. 


Steel;    Treatment  of  — 

Fr.  Pat.  478,232,  Apr.   1,  1915. 

See  U.S.  Pat.  1,151,049  of  1915  ;  this  J.,  1915, 1017. 


Steel;     Treatment  of- 


C.   P.  Sandberg.     Fr. 
Pat.  479,497,  Aug.   10,   1915. 

See  Eng.  Pat.  8257  of  1915  ;  this  J.,  1916,  363. 

Iron  and  steel  :    Manufacture  of and  melting 

of  ores,  metalu,  and  other  refractor))  materials. 
F.  G.  C.  Rincker.  Fr.  Pat.  '479,168,  June  29, 
1915. 

See  Eng.  Pat.  14,215  of  1915  ;  this  J.,  1916,  960. 

Iron,  steel,  etc.  ;    Superficial  oxidation  of  articles  of 
.   B.  (iuerini.  Fr.  Pat.  479,370,  .May  6,  1915. 

See  Eng.  Pat.  7097  of  1915;  this  J.,  1915,  1149. 

Rust ;    Eleclroli/lic  process  for  removing  oxide  or 

.     P.  .Marino,  London.     U.S.  Pat.  1,19.5.704, 

Aug.  22,   1916.     Date  of  appl.,  Apr.  25,  1916. 

See  Eng.  Pat.  14,230  of  1915  ;  thU  J.,  1916,  849. 
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Aijijlomerating    fiuehi-dividcd    granular    or    friable 

maU'ridlit  [orrn.  flitr-diiKt,  dr.]  ;    Process  of . 

A.  V.  M.  Kioll,  Liix.-iul)Uix.      U.S.  rat. 1. 15)0,705, 
Aug.  L'y,  lylti.     Date  of  appl.,  Dec.  3,  11)12. 

See  Fr.  Pat.  452,031  of  1912  ;  this  J.,  1913,  757. 

JJelliiif/ metals  ;     Process  and  furnace  for .     E. 

Bosshaiilt.     Fr.   I'at.   477,901,   .Mar.   8,   1915. 

See  U.S.  Pat.  1,104,983  of  1915  ;  this  J.,  1916,  260. 

Metals;      Elcetroli/tic    process    for    cleaning- 


Apparatus  for  cicclroli/lic  and  analoijous  processes. 
A.  E.  Battle.  Fr.  Pats.  479,004'  and  479,005, 
June   11,   1915. 

See  Eng.  Pat.  14,513  of  1914  ;  this  J.,  1915,  910. 

Alloy.  C.R.  Denton.  Fr.Pat.  479,275,  July  13, 1915. 
See  Eng.  Pat.  17.157  of  1914  ;  this  J.,  1915,  35. 

Sulph  ide  ores  ;    Roast  ing  of  - 


.     Nichols  Copper 
Co.     Ft.  Pat.  479.279,  July  15,  1915. 

f|      See  Eng.  Pat.  9958  of  1915  ;  this  J.,  1915,  1150. 
Tin  ;       Ekctrolyiic     refining     of - 


.     American 
Smelting  and    Refining   Co.     Pr.   Pat.   479,569, 
Aug.  20),   1915. 
See  U.S.  Pat.  1,157,830  of  1915  ;  this  J.,  1915,1212. 

Zinc;    Electrolytic  recovery  of from  ores  and 

other     materials.     V.     C.     Tainton.     Fr.     Pat. 
479,702,  Aug.   10,   1915. 

See  Eng.  Pat.  11,335  of  1915  ;  this  J.,  1916,  969. 


XL— ELECTRO-CHEMISTRY. 

Alkaline  storage  battery  ;    The  aclii-e  materials  and 

electrolyte  of  the .     L.  C.  Turnock.     Met.  and 

Chem.Eng.,  1910,  15,  2.59—262. 

NiCKELOCs  hydroxide  is  prepared  by  converting 
the  metal  into  pure  nickel  sulphate,  and  then 
precipitating  with  caustic  soda  ;  pure  metaUic 
iron  is  prepared  from  Norwegian  or  Swedish  iron 
by  converting  it  into  pure  f en-ous  sulphate,  roasting 
this  to  ferric  oxide,  and  reducing  «ith  hydrogen 
lilierated  wlien  dissolving  the  nickel  aiid  iron. 
The  metallic  iron  Ls  mixed  with  a  small  quantity 
'if  mercuric  oxide.  The  electrolyte  consists  of  a 
21"„  solution  of  potassium  hydroxide  tor  a  "  first  " 
•Meitrolyte,  and  a  25%  solution  for  "renewal" 
nlectrolyte.  containing  respectively  50  gmis.  and 
15  grms.  of  lithium  hydroxide  per  litre.  Tliese  are 
produced  respectively  from  potassium  cliloride 
electi-oh-tically  and  from  litliium  carbonate  bv  the 
.wtion  of  lime.  The  method  of  testing  the  nickelous 
hydroxide  and  the  iron  for  electrical  capacity  in 
iiiiniature  cells  is  described. — B.  N. 

Light;   A  new  icay  of  converting into  electrical 

energy.     T.   \\'.   Case.      New   York   Elee.    Soc, 
June  14,  1910.     12  pages. 

KxPERiMEXTS  have  been  made  with  a  reU  con- 
taining plates  of  copper,  oxidised  in  a  flame,  im- 
mersed in  tapwater  or  a  sodium  chloride  clecti-olyte, 
and  a  feeble  current  was  produced  on  exposing  the 
front  plate  to  sunhght.  the  back  plate  being 
shielded  and  acting  as  the  zinc  of  an  ordinary 
1  atlery.  Similar  results  have  been  obtained  with 
polished  luioxidised  copper  plates,  the  one  ex- 
ix>sed  to  light  turning  gradually  red.  then  piu-ple 
and  greyish-bla<?k.  even  though  the  plates  were 
covered  with  several  coats  of  white  paint  or  bath 
'■namel,  and,  though  the  action  is  somewhat 
weaker,  exposed  merely  to  diffused  davUght.  An 
E.M.F.  of  over  01  volt  and  a  current  of" 0-2  ampere 
have  Veen  thus  obtained  from  a  cell  containing  two 
plates  of  copper,  0  in.  square  ;    the  plate  exposed 


to  light  was  oxidised  in  a  flame  and  the  other  plate 
was  polished. — B.  N. 

Electrolytic  preparation  of  chromoxis  salts  front 
chromic  salts,  and  some  new  salts  of  divalent 
chrom.ium.     Traube  and   Goodson.     See  VII. 

Electro-analytical  method  for  determination  and 
separation  of  metals  of  the  copper-tin  group. 
Schoch  and  others.     See  XXIII. 

Electro-analysis  of  silver  icith  solutions  of  silver 
chloride  in  ammonia.  Schoch  and  Crawford. 
See  XXIII. 

Patents. 

Electric  furnaces  of  the  electrode  type.  H.  J.  Kitchen, 
and  T.  Balmforth  and  Co..'  Luton.  Eng.  Pat. 
101.201,  Mar.  10,  1916.  (AppL  No.  8533  of 
1910.) 

The  water  jackets  for  cooUng  the  electrodes, 
instea<l  of  being  fixed  to  the  roof,  are  each  sup- 
ported by  arms  fixed  to  a  vertical  rod  carried  by 
a  bracket  on  tiie  side  of  the  furnace.  The  rod  is 
adjustable  vertically  and  is  pivoted  on  the  bracket, 
tlius  enat)ling  the  arms  and  water  jacket  to  be 
.swung  clear  of  the  roof. — B.  V.  S. 

Furnace  ;    Electric  arc  ■ 


■for  the  treatment  [re- 
duction] of  gases.  C.  O.  A.  Drivle,  Notodden, 
Assignor  to  Norsk  Hydroelektrisk  Kvaelstof- 
aktieselskali,  Christiania,  Norwav.  L'.S.  Pat. 
1.194,000,  Aug.  15,  1916.  Date  of" appl.,  Jlay  10, 
1915. 

Gas  inlet  openings  are  disposed  at  an  angle  in  the 
side  walls  of  the  furnace  to  deliver  gas  over  the 
area  of  a  disc-like  flame  spread  magnetically,  and 
gas  outlets  are  located  between  the  centre  and  the 
periphery  of  the  disc.  Each  outlet  is  surrounded 
l)y  a  number  of  inlet  openings,  and  tlie  outlets 
are  provided  with  means  for  coohng  the  gases  ; 
with  the  object  of  obtaining  short  gas  passages  in 
the  furnace  and  an  effective  cooUng  of  the  gasea 
after  leaving  the  furnace  chamber. — B.  N. 

Electrolytic  cell.  H.  T.  Shriver,  West  Orange,  N.J. 
U.S.  Pat.  1,181.549,  May  2,  1916.  Date  of 
appl.,  Apr.  3,  1915. 

Sever.^l  flat  plates,  forming  the  elettrodes,  are 
bound  face  to  face  to  form  a  cell  of  the  filter-press 
type,  each  of  the  plates  being  recessed  centrally 
to  form  a  cell  between  the  faces.  A  diapliragru 
is  arranged  between  each  pair  of  plates  to  separate 
the  gases  formed  on  the  faces  of  adjacent  plates, 
the  gases  being  led  from  the  recessed  portions  to 
closed  gas  chambers  above,  through  ducts  in  waUs 
separating  the  chambers  and  recesses.  The  gases 
are  conveyed  from  the  gas  chambers  to  horizontal 
ducts  extending  through  non-recessed  parts  of  the 
plates  from  face  to  face,  so  that  the  rei&ssed 
portions  may  l)e  completely  filled  with  liquid  to  a 
level  normally  liigher  than  the  horizontal  ducts, 
without  fear  of  the  electrolvte  entering  the  gas 
'  ducts.— B.  N. 

Electric  furnaces.     J.  L.  Dixon.     Fr.  Pat.  479,444, 
I  Feb.  20,  1915. 

See  Eng.  Pat.  4742  of  1914  ;  this  J.,  1915,  233. 
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Chinese  wood  oil  ;  Examination  of- 


.  F.  Browne. 
Chem.'  News,  1916,  114,  123. 
A  SPECIMEN  of  oU  expressed  from  genuine  nuts 
from  Wuchow  had  the  following  characters  : — 
Sp.gr.  at  15=  C.  0-9415;  iodine  value.  167; 
saponif .  value.  191  ;  heat  test,  12  mins.  ;  refractive 
index  at  20-  C,  1-5200  ;  at  15=  C,  1-5226.     Based 
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on  th»>5e  fitnires  and  on  the  oxaniinatioii  of  oils 
aci-eptoil  I'v  Imvers  as  jionuiue  and  satisfactory, 
tho  followiiii:  specifiiation  was  iliawii  up  for  Smith 
China  \voo.roil  : — (I )  Tlie  oil  shall  he  palo  in  .-olonr 
(accordinj:  to  season's  prodni-tion)  and  comnioi'- 
cially  free  from  foots,  dirt,  and  moisture.  The 
total  iuipurities  shall  not  exceed  1  '\,.  Imimrities. 
not  ohvionslv  adulterations,  up  to  o^o  •*'>•>"  "Ot 
justifv  rejection  unless  so  arransed.  hut  an 
allowance  .shall  he  made  for  such  impurities  in 
excess  ol  l^'o-  J"-)  The  refractive  index  sliall  not 
be  less  than  1^204  at  15-  C.  ;  the  temperature 
correction  shall  1<e  -00004  for  each  1  ('.  from 
15'  to  35' C.  (:;)  The  sp.cr.  at  15  C.  shall  not 
be  less  than  0-9400.  (4)  The  oil  shall  satisfy  the 
requirements  of  one  or  other  of  the  heat  tests 
devised  hv  Woi-stall  (this  J..  1012,  997),  Bacon 
(this  J.,  iyi2,  7S2),  Browne  (this  J.,  1912,  731, 
duration  of  test  not  to  exceed  13  mins.),  or 
Chapman  (this  J.,  1913.  32).  Tlie  method  of 
eamplins  adopted  hy  the  Hongkong  (iovernment 
is  to  draw  about  1  oz.  from  each  cask,  and  to 
condemn  for  export  any  sample  %\  ith  a.  refractive 
index  helow  tlie  specification  tieure.  The  approved 
samples  are  united  and  the  heat  test  and  sp.pr. 
determined.  The  oa.sks  of  oil  passing  these  te.sts 
are  sealed  with  official  lead  seals  for  shipment. 
For  determining  the  .sp.gr.  at  temperatures  other 
than  15-  C.  a  correction  of  OOOOiU  is  applied  for 
each  1^  C.  In  the  heat  test  tlie  following  thermo- 
metric  correction  is  made  for  the  cool  column — 
X— OOOOU>(T — l)S,  where  T  represent.s  the 
observed  temperature.  /  the  mean  temperature  of 
the  emergent  column,  and  X  the  number  of  scale 
degrees  on  the  emergent  column. — C.  A.  M. 

Chrysalis  oil :  Hardened .     M.  Tsujimoto.     J. 

Ind.  Eng.  Chem..  191 1!,  8,  802 — h04. 

ChbT.'.vI.IS  oil  (see  this  J.,  1908,  455)  can  be 
refined  satisfactorily  by  healing  it  with  5 — 10% 
by  vol.  of  sulphuric  acid  of  sp.gr.  1-39,  and  then 
treating  with  Kamhara  earth  (this  J.,  1913,  12  : 
1915.  S40).  The  refined  oil  when  hydrogenated 
with  the  aid  of  a  nickel  catalyst,  vields  a  white  fat 
suitable  for  .soap  makii-ig.  The  liquid  aciits  of 
chrv'salis  oil  when  hydrogenated  in  presence  of 
platinum  Idack  yield  a  product  consistmg  mainly 
of  stearic  acid.  The  solid  fatty  acids  of  the 
raw  oU  when  treated  by  f^action.^l  precii)itation 
with  macnesium  acetate  from  alcoholic  solution, 
vield  palmitic  acid  and  a  higher  acid  or  aciiis.  or, 
more  pi-obably.  an  eutectic  mixture  of  palmitic 
and  stearic  acids.  According  to  Marcusson  and 
Meverheim.  the  inner  icnline  values  (iodine  values 
of  liquid  fatty  acids)  are  higher  than  100  in  the 
case  of  hardened  fish  oils,  whereas  hardened 
terrestrial  animal  oils  eive  lower  values.  Two 
samples  of  hardened  chrysalis  oil  having  iodine 
rahies  of  35-8  and  45-5  respectively,  gave  inner 
iodine  values  of  87-0  and  103-2. — A.  S. 

Calamary  oil.     M.  Tsujimoto.     J.  Ind.  Eng.  Chem., 
191«.  8,  801. 

C.\I..\M-\HY  oil  is  obtained  froni  the  internal  organs, 
especially  the  livers,  of  various  species  of  cuttle- 
fish, and  Ls  produi-ed  in  <-onsideralde  quantities  in 
Japan  as  a  by-product  in  the  manufacture  of 
"  dried  cuttle-fisn  "  (Jap.  Surtime).  A  sample 
examinefl  by  the  author  was  a  brownish-red  liquid, 
of  disagreeable  odour  and  taste,  and  having  the 
following  characters:  .sp.gr.  at  15/4  C,  0  9316  ; 
acid  value,  3-88  ;  .saponif.  value,  189-6  ;  iodine 
value  (Wijs),  177;  ny=l-480«:  unsaponifiable 
matter,  1-14";,;  glycerol  (extraction  method), 
10-24  °o!  oxidised  acids,  0-7  "o;  m.pt.  of  mixed 
fattv  acids.  35- — 'MV'C;  polybromirle  of  mixed 
fatty  acids  (70-9%  Br).  57-5",,.  The  oil  solidified 
in  a  few  hours  when  cooled  hy  ice.  It.s  ilrying 
power  is  similar  to  that  of  sardine  oil.  The  oil 
cannot    be    refined    satisfactorily    by    means    of 


Kauibara  earth,  but  the  unph-asant  odour  is 
removed  almost  completely  ami  the  oil  bleached 
to  a  pale  yellow  by  mixing  it  with  about  5'^^,  of  a 
20 "o  solution  of  cavistic  soda,  heating  to  00° — 
70-  ('..  and  liltering.  Tlie  oil  can  be  easily  hydro- 
genated with  a  nickel  catalyst,  yielding  a  white, 
tallow-like  fat  of  m.pt.  43  — 44'  C..  and  ioilino 
value  49. — A.  S. 

Water-melo)!    seeds   from    the   Stidmi    [  ;     Fully   oil 
from ].  Hull. "imp.  In.st.,  1910.  14,  KiO— 162. 

Seeds  of  the  water-melon,  extensively  cultivated 
in  the  Kordofau  province,  yielded  23-ti<\,  of  a 
brownish-yellow  oil  calculated  on  the  air-dry 
weight.  The  oil  bail  the  following  iliaractei'S  : 
sp.gr.  at  15'  C.  0-9230  ;  sohdif.  point  of  the  fatty 
acids,  30-5°  C.  ;  acid  value,  S-4  :  saponif.  value, 
191-4  ;  iodine  value,  117-1  "'„  ;  Hehner  value,  95-1, 
The  oil  appears  to  be  very  similar  to  others  derived 
from  cucurbitaceous  seeds  but  the  yield  is  some- 
what low.  The  residual  cake  contains  a  high  pro- 
portion of  fibre,  41  ^''o!  ^ud  its  food  vahie  is  low  : 
crude  proteins,  lS-3  ;  starch.  20-9  °„.  The  oil 
would  l>e  suitable  for  soap  making  but  the  cake 
could  not  be  largely  used  in  fodileis  on  account  of 
the  high  proportion  of  fibre.  Valuations  of  the 
seeds  (Sept. — Oct..  1915)  ransed  from  £5  10s.  to 
£7  per  ton.— J.  P.  B. 

Sitrfarc  tension   measurevients  of  solutions  nf  soap 
and   of  solutions   of  soap   and    various   o  I  kalis ; 

Results  of  relative .     Chemistry  of  latindering. 

H.  G.  Elledge  and  J.  J.  Tsherwood.     J.  Ind.  Eng. 
Chem.,  lOlti,  8,  793—794. 

Experiments  were  made  with  soap  solutions  of 
0-05.  01,  0-15,  0-2,  and  0-25 <>„  concentration  and 
solutions  of  sodium  carbonate  of  0-05,  0-1,  0-15,  0-2, 
and  0-25%  concentration  respectively,  or  equiva- 
lent solutions  of  trlsodiuni  phosphate,  sodium 
hydroxide,  or  sodium  bicarbonate.  The  mea.sure- 
ments  of  .surface  tension  were  made  by  the  ilrop 
methoil  at  100°  C,  using  kerosene  as  the  nieiliuiu 
in  which  the  drops  were  formed.  Solutions  which 
gave  the  highest  drop  numbers  showed  also  the  | 
greatest  detergent  action  as  measured  liy  the 
power  of  carrj-ing  lamplilack  through  filter  paper. 
Within  the  field  examined  the  detergent  power  of  a 
soap  solution  was  greater  the  greater  the  quantity 
of  alkah  added.  Equivalent  quantities  of  sodium 
carbonate  and  trisodium  phosphate  gave  practically  ^ 
identical  results.  .Sodhini  hydroxide  in<-reased  the  I 
drop  number  to  a  greater  extent  than  the  car-  I 
honate.  The  results  indicate  that  in  regard  to 
their  effect  on  the  detergent  power  of  soap  the 
alkali  salts  of  weak  acids  are  equally  eflicient. 
with  the  exception  of  sodium  bi(-arbonate  which, 
in  cold  solutions,  has  no  influence  on  the  rlrop 
number  of  soap  solutions. — A.  S. 

Patents. 

Copra;     Machine   for    drying .     I).    N.    Mc-    j 

Chesney,  Manila.  P.I.  I'.S.  Pat.  1,196.128,  \ 
Aug.  29,  1910.     Date  of  appl..  Apr.  10.  1914. 

Tile  lopra  is  drieil  on  trays  placed  in  a  series  of    ' 
compartments,  through  which  passes  a  pipe  from    i 
a  heater,  whilst  air  is  forced  through  a  second  pipe, 
which   is   fixed   aljove  the   heating  pipe  and   has 
openings,  controlled  by  shutters,  into  eadi  com- 
partment.— C.  A.  M. 

Cotton  and  other  oil  seed  or  material ;    Heater  or   I 

eooker  for .     O.  Sheppard,  jun.,  A.ssignor  to   | 

The  Murray  Co..  Atlanta,  (ia.  U.S.  Pat.  I 
1.196,.-)97,  Aug.29,  191(i.  Kate  of  appl..  Mar.  15,  i 
1913.  I 

The  material  is  fed  from  a  hopper  and  feeding  I 
chamber    into    a    series    of    superposed    heating 
(hambers   with   communicating   outli'ts.     Outside 
the  hopper  and  compai-tmeuts  is  a  vertical  sliaft 
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on  whiih  nrp  mounted  rotary  gates  in  vertical 
Alinenieiit.  These  co-operate  with  the  hopper 
and  compart  iiicnts.  so  that  reijnlatcd  quantities  of 
the  niatc'lal  can  lie  automatically  delivered  at 
timed  intervals  into  tho  suicessive  chaml)ers. 

— C.  A.  M. 

H lid roijf nation  of  uiisatiirated  oils  or  fats.  J 
I)e\var  and  A.  Liebmann.  Pr.  Pat.  479,14:3, 
July  1.  1915. 

SEE  Rng.  Pat.  15,664  of  1914  :  this  J..  1915,  1102. 
H'asle  tcatiTS  frotn  oil  factories  ;  rtilisalion  of - 


D.  A.  Hansen.     Fr.  Pat.  479,249.  July  10,  1915. 
See  Eng.  Pat.  17,915  of  1915  :  this  J..  1916,  S98. 

Soap  :    Procltirt    and    -process    of   manufacturing    a 

product  harinfi  the  properties  of .    G.  Petroff. 

Assiirnor  to  .\ktions  Co.  "  Kontakt."  Petrosrrad. 
U.S.  Pat.  1.1911.274.  Aug.  29,  1916.  Date  of 
appl.,  July  25.  1913. 

See  Fr.  Pat.  452,054  of  1912  ;  this  J..  1913,  665. 

Wnxhinq  compounds.     J.  T.  Freestone,  and  W.  and 
P.  Walker.  Ltd.   Fr.  Pat.  478.717.  Dec.  17,  1914. 

See  Eng.  Pat.  19,229  of  1914  ;  this  J.,  1915,  491. 

Grinding  machine   [for  oil-cake.   etc.}.     Eng.    Pat. 
12.015.     See  I. 

Hydrogenatfd  oil  food  product.     TT.S.  Pat   1.187.999. 
Sec  XIX.\ 
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RESINS. 

Pigments   and   paints ;    Physical    characferislics   of 

.     H.    -A.    Gardner.     J.    lud.    Eng.    Chem.. 

1916,  8,  794—797. 

The  opacity  or  hiding  power  of  a  pigment  is 
L-reater  the  greater  the  degree  of  fineness  (up  to  a 
■  ertain  limit  :  compare  Ostwald.  this  J..  1916.  697). 
The  higher  the  refractive  index,  and  the  smaller 
the  amount  of  oil  absorbed  by  the  pigment.  The 
refractive  indices  of  some  pigments,  determined 
with  the  petrographic  microscope,  were  as  follows : — 
quartz  silica,  1-55;  barium  sulphate.  1-6;  zinc 
oKide.  1-9—  ;  white  lead  (basic  carbonate  and 
basic  suli^hate).  20  :  zinc  sulphide,  2-2 — 2-37. 
White  lead  and  zinc  white  thus  have  aliout  the 
same  refractive  power,  but  in  a  workable  paint 
the  proportion  of  pigment  to  oil  is  70  :  30  in  the 
case  of  white  lead  and  50  :  50  in  the  case  of  zinc 
white,  and  hence  the  former  has  the  greater 
hiding  power.  The  refractive  power  of  lithopone 
appears  to  be  1-9 — 2-0  :  it  was  not  possible  to 
increase  the  hiding  power  by  increasing  the 
proportion  of  zinc  sulphide  in  the  pigment,  llirro- 
scopical  examination  of  lithopone  uidicates  that 
the  particles  of  barium  sulphate  are  coated  with 
partiiles  of  zinc  sulphide  :  a  product  prepared  by 
nuxing  together  barium  sulphate  and  zinc  sulphide 
in  the  same  proportions  as  in  lithopone  has  an 
inferior  hiding  power.  The  adhesive  properties 
and  cementing  values  of  paint  pigments  apparently 
increase  with  approach  to  the  colloidal  (  ondition. 
Experiments  are  described  showing  that  when 
pigments,  even  the  so-called  inert  pigments,  such 
M  barium  sulphate  and  silica,  are  ground  with 
linseed  oil.  some  of  the  pigment  fornis  a  colloitlal 
suspension  in  the  oil.  According  to  Ingalls.  the 
purest  carl>on  black  obtainalde  bv  burning  oil 
contains  only  80 — !:mi°o  of  carbon,  the  remainder 
consisting  of  adsorlied  carbon  monoxide  and 
WBxide,  hydrocarbons,  nitrogen,  oxygen,  and  water. 
When  the  pigment  is  ground  in  o"U.  the  adsorlieil 
gases  appear  to  bo  displaced  bv  the  oil  owing  to 
preferential  adsorption  of  the  latter.     Other  casc^ 


of  preferential  adsorption  are  the  displacement  of 
water  from  white  lead  pastes  and  of  alcohol  from 
zinc  while  and  lithnpdnc  pastes  by  linseed  oil. 
The  ■•  foots  "'  jircscnt  in  linseed  oil  and  in  varnish 
appeai-s  to  be  present  in  the  form  of  a  colloidal 
suspension  ami  would  be  better  removed  Ijy 
centrifuging.  preferably  after  addition  of  suitable 
mineral  matter,  than  by  settling  (compare  Ayres, 
this  J.,  1916,  670).— A.  S. 

Coumarone  resin  and  its  uses.  C.  EUis  and  L. 
Rabinovitz.  J.  Ind.  Eng.  Chem..  1916,  8, 
797 — 801.  (.Sec  also  this  J.,  1890,  275.) 
•Solvent  naphtha  (b.pt.  160' — 180^  C.)  was  stirred 
for  several  hours  with  1  <»„  of  sulphuric  acitl  of 
66°  B.  (sp.gr.  1-84)  ;  the  temperature  did  not  rise 
above  35  C.  After  washing  and  distilling  with 
superheated  steam,  the  residue  formed  a  trans- 
parent brown  resin  of  the  consistence  of  molasses, 
xvhich  carbonised  but  did  not  become  harder  when 
heated  with  10°;,  of  sulphuric  acid  of  sp.gr.  1-84  at 
220' C.  Other  polymerising  agents  tried  instead 
of  sulphiu-ic  acid  gave  unsatisfactory  results, 
except  silver  oxide  which  gave  a  product  harder 
than  that  oldained  with  sulphuric  acid  ;  part  of 
the  silver  oxide  was  reduced  to  metal.  When  the 
soft  resin  was  distilled  at  29  in.  vacuum.  57-5% 
distilled  over  up  to  180"  C.  The  distillate  was  a 
highly  viscous  liquid,  iodine  value  28-5.  The 
residual  resin  softened  at  38' C.  and  melted  at 
71- C;  its  iodine  value  was  38—43-5  and  its 
saponif.  value  did  not  exceed  0-2.  Films  prepared 
froni  a  solution  of  the  hard  resin  in  benzol  proved 
resistant  to  the  alkaline  aqueous  extract  of  cement. 
A  review  of  the  journal  and  patent  literature  on 
( oumarone  and  indene  resins  is  given. — A.  S. 

Sloraj-  :    Researches    on -.     /.  Identification    of 

conifer  resin  acids  (ubietic  and  pimarit  acids). 
M.  Henze.  Ber.,  1916.  49,  1622 — 1632. 
The  composition  of  storax  resin,  the  soUd  con- 
stituent of  the  balsam,  had  apparently  been 
established,  notably  by  Tschirch  and  van  ItaUie, 
according  to  whom  the  resin  consists  of  a  single 
storesinol.  m.pt.  156' — 161' C,  CisHzsOo.  in 
combination  with  cinnamic  acid.  The  author  has 
arrived  at  very  different  resoilts  and  recognises  at 
least  five,  possibly  six.  distinct  substances.  The 
major  portion  of  the  resin  consists  of  a  mixture  of 
two  isomeric  acids.  CjoHjoO.,  which  have  been 
found  to  be  completely  identical  with  abietic  and 
pimaric  acids,  the  principal  components  of  the 
conifer  resins.  This  is  the  first  record  of  the 
production  of  the.se  acids  by  a  non-coniferous  tree 
(Liquidambar  orientalis  M.).  For  isolating  the 
resin  acids,  the  storax  was  dissolved  in  70% 
alcohol  on  the  water-bath  and  allowed  to  stand 
in  the  cold  overnight.  A  heavy  dark  oil  separated, 
apparently  consisting  of  styracin  ;  the  alcoholic 
solution  was  treated  with  alcohoUc  lead  acetate, 
the  precipitate  redissolved  by  heating,  and  allowed 
to  crystallise  out.  The  leail  salt  was  separated, 
dried,  and  purified  by  recr>'stallisation,  then  dis- 
solved in  acetic  acid  and  alcohol  and  poured  into 
water.  The  resin  acids,  after  recrystallisation, 
melted  at  140"' — 150  C.  and  were  finally  separated, 
through  their  sodium  salts  and  by  recrystallisation 
from  diluted  methyl  alcohol,  into  sparingly  soluble 
pimaric  acid,  m.pt.  210'' — 211 C,  in  smaller 
quantity,  and  more  soluble  abietic  acid,  m.pt. 
158° — 165=  C  in  larger  quantity.  The  filtrate 
from  the  lead  precipitate  yielded  on  saponification, 
besides  cinnamic  acid,  a  resinous  mixture  con- 
taining three  or  four  bodies  unidentified,  one  of 
which  is  ketonic  and  another  alcoholic  in  function, 
also  a  resene  body  of  high  melting  point. — J.  F.  B. 

Resin  acids:    Artificial .     G.  Cohn.     Chem.- 

Zelt.,  1916,   40,  725—727. 
The    resinous    acid    condensation    product  from 
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formaldehyde  aiid  phenoxyaoetio  aeid  is  typical 
of  a  \vl\ole  jrroup  of  oompounds.  The  oxyaeetic 
acids  of  cresol,  iiviaiat'ol,  carvacrol.  rosorcinol, 
etc..  yield  anaU^iious  substances  :  only  tlie  proiluct 
deriveil  from  o-naphthoxyacetic  acid  appears 
to  l>e  of  a  ililTerent  t>-pe.  It  gives  different  colour 
reactions  and  its  composition  corresponds  to  that 
of  a  methylenedi-a-naphthoxyacetic  acid.  These 
r«:in  acids  may  also  l>e  prepai-ed  by  condensing 
alkali-sohitde  phenol-formaldehyde  ri'sins  with 
chloroacetic  acid.  They  contain  the  O.l'II  ;.COOH 
group  ami  have  a  high  molecular  weiirht.  A 
mixture  of  .^0  prms.  of  phenoxyacetic  acid.  '>0  grms. 
of  formaldehyde  solution,  and  20  grms.  of  strong 
hydrochloric  acid  is  heatetl  for  4  to  5  hours  on  the 
w'ater-luith  imtil  the  hulk  of  the  acid  has  evapor- 
ated. The  residual  resin  is  kneaded  with  hot 
water  and  drietl  for  aV>out  10  hours  on  tht>  water- 
hath  (yield  about  tVj  grms.).  By  reducintr  tlie  pro- 
portion of  formaldehyde  to  1  mol.  to  2  luols.  of 
phenoxyacetic  acid,  soft  resinous  mas-st^s  appar- 
ently containing  unaltered  phenoxyacetic  acid 
are  o))tained.  Increasing  the  proportion  of 
formaldehyde  has  no  effect  on  the  results. 
Phenoxyacetic  resin  ac-id  is  soluble  in  acetone, 
methyl  alcohol,  amyl  alcohol,  teipineol.  and 
glacial  acetic  aciil,  and  sparingly  soluble  in  alcohol, 
but  insoluble  or  nearly  so  in  benzene,  chlorofonn, 
ether,  carbon  bisulphide,  carbon  t€tra<hloride, 
acetvlene  tetrachloride,  and  oil  of  turpentine. 
Fused  with  colophony  it  yields  a  homogeneous 
mass.  It  may  be  purified  by  dissolving  it  iu  water 
containing  a  trace  of  anunonia.  filtering  the 
solution,  and  re-precipitating  the  resin  witli  glacial 
acetic  acid.  It  gives  a  red  coloration  with  strong 
sulphuric  acid,  and  when  heated  with  resorcinol 
and  zinc  chloride  yields  a  deep-brown  amorphous 
dvestuff.  showing  pronounced  fluorescence  in 
aikaU  solution.  \\"hen  treated  with  absolute 
alcohol  and  sulphuric  acid  it  is  converted  into  an 
amorphous  ester,  which  is  softer  than  the  resin 
acid,  and  is  readily  soluble  in  acetone,  .sparingly 
soluble  in  methyl  alcohol,  and  in.soluble  in  dilute 
ammonia  and  sodium  hydroxide  solutions.  It 
gives  a  red  coloration  with  strong  sulphuric  acid. 
"liie  resin  acid  is  soluble  in  dilute  sodium  hydroxide 
solution,  and  the  sodium  salt  is  left  as  a  vitreous 
residue  on  evaporating  the  solution.  The  am- 
monium salt  may  be  obtained  as  an  amorphous 
powder  by  evaporating  the  ammoniacal  solution 
of  the  re.sin  acid.  Hocculent  precipitates  are 
obtained  on  adding  .solutions  of  the  salts  of  heavy 
metals  to  the  ammoniacal  .solution.  For  example, 
copper  sidphate  gives  a  greenish  blue  precipitate 
which  dissolves  in  ammonia  to  an  azure-blue 
solution.  On  a<lding  a  dilute  solution  of  the 
ammonium  or  sodium  salt  to  a  solution  of  a 
basic  dvestuff,  such  as  Magenta.  Metliyl  Violet, 
Methylene  Blue  or  .Malachite  Green,  and  ad<ling 
acetic  acid,  voluminous  precipitates  are  obtained, 
the  precipitation  being  quantitative  under  suitable 
conditions.  The  presence  of  a  little  hydrochloric 
.icid  does  not  interfere  with  the  precipitation, 
which  is  attributed  to  adsorption  of  the  dvestuff 
by  the  precipitated  resin  acid.  Acid  dyestulls  are 
not  precipitateil  in  this  way.  The  ammonium  salt 
also  rea<-ts  with  alkaloids,  but  antipyrine  gives 
no  precipitate.  When  heated  at  140' ('.  for  30 
mins.  the  resin  acid  lost  10  to  20%  i"  weight 
and  was  converted  into  a  s<jft  porous  mass,  much 
less  soluble  in  the  orchnary  .solvents  tlian  the 
original  rc-sin  acid.  The  resin  acid  produced  by 
the  intera<;tion  of  trioxymethylene  with  phenoxy- 
acetic aci.l  anil  hydroclJoric  acid  is  a  hard  mass 
which  does  not  melt  again,  but  only  .softens  a 
little  when  heated.  When  dried  and  powdered  it 
fonns  a  white  powder  which  Is  only  sparingly 
soluble  in  hot  alcohol,  methyl  alcohol,  and  acetone. 
Bdkelile  acetic  rcisin  acid  is  obtained  by  condensing 
'•  bakelite  A  "  with  phenol  and  formaldehyde 
in   presence  of  hexamethylenetetramine.       .Slight 


vari.'itions  in  the  conditions  of  preparation  affect- 
the  pivperties  of  the  acid.  For  example,  some 
preparations  melt  at  11.")- C.  whilst  others  remain  i 
unalteivd  at  200  C  It  is  ins-.iluble  in  the  usual  | 
oi'ganic  solvents,  but  is  fairly  soluble  in  hot  ' 
aniline.  It  gives  an  or.inge-retl  coloration  with 
strong  suliihiu'ic  acid,  and  with  resorcinol  yields 
a  dyestuff.  Tricresoxyacctic  resiti  acid  is  jiivpared 
by  heating  together  for  2  hours  50  parts  of  tricresol, 
60  parts  of  chloroacetic  acid,  and  l.")0  parts  of 
;i3  "u  sodium  hydroxide  solution,  and  condensing 
the  while  product  with  an  equal  ciiiantity  of 
fornuvlin  and  halt  the  (juautity  of  liydrodiloric 
acid.  The  residting  resin  acid  is  ))a!e  green, 
plastic  while  hot,  but  h.ard  when  cold.  It  i» 
readily  solulde  in  acetone,  alcohol,  methyl  alcohol, 
pyridine,  and  dilute  ammonia  solution.  It  givea 
a  deep  brown-reil  coloration  with  svdphuric  acid. 
Rcsorcinol-diucdic  resin  arid  is  prepared  in  an 
analogous  manner  from  i-esorcinoldiacetic  acid. 
It  is  sparingly  sohible  iu  boiling  acetone,  an<l 
nearly  insoluble  in  alcohol,  ether,  and  glacial 
acetic  acid.  It  gives  a  magenta  coloration  with 
sulpluiric  acid,  iiuaiacolacctic  resin  arid  is  soluble 
in  cold  acetone,  hot  alcohol  and  glacial  acetic 
acid,  insoluble  in  ether.  It  gives  a  red-violet 
coloration  with  sulphuric  arid.  The  ammonium 
salt  precipitates  dyestutYs  ami  alkaloids.  a-.\'aphth- 
oxijarelic  resin  acid  may  be  crystallised  from 
glacial  acetic  acid.  It  melts  at  227''  to  228"  C, 
and  gives  a  blue-green  coloration  and  solution 
with  strong  sulphuric  acid.  It  is  readily  soluble 
in  hot  acetone  and  alcohol,  but  only  slightly 
soluble  in  ether. — C.  A.  JI. 

VulraniDation  of  gum  resins.     Hutin.     See  XIV. 

Petrographic  microscope  in  analysis.     Wright.     See     i 
XXIII.  I 

Patents. 

Pigment     and     paint;     Aluminous .'    O.     W.     I 

Pickermg.  Springfield,  Mass.,  Assignor  to  Picker- 
ing  Paint  and  Pigment  Co.  U.S.  Pat.  1,10."). 004, 
Aug.  22,  1016.     Date  of  appl.,  Oct.  10,  1914. 

The  pigment  consists  of  a  substantially  water- 
insolulile.  flocculent  metal  aluminate.  and  the 
paint  of  .a  nuxture  of  this  and  an  oily  vehicle,  with 
or  without  tlriers. — E.  W.  L. 


Coating     composition ;     Liquid  - 


.  R.  Picker, 
Assignor  to  Durlacque  Nianufacturing  Co..  St. 
Louis.  Mo.  U..S.  Pat.  1.106.276,  Aug.'  20,  lOlff. 
Date  of  appl.,  June  26,  1914. 

PoN'TlANAK  gum  copal,  90  lb.,  and  shellac,  10  lb., 
are  dissolved  in  alcohol,  14  galls.,  and  benzol,  6 
galls.     Whiting  may  also  be  added. — E.  \V.  L. 

Lead  oxide  ;    Process  of  carbonaling .     F.   H. 

Sharpe,   Liverpool.     U.S.   Pat.    i,196,.59.5,  Aug. 
29,  1916.     Date  of  appl.,  July  12,  Unr>. 

See  Eng.  Pat.  17,.j79  of  1914  ;  this  J.,  101.5,  02. 

Lead  oxide  ;  Process  and  apparatus  for  carbonatiruf 
.  F.H.  Sharpe.  Fr.Pat.479,2i9.July  7, 191.i. 

See  Eng.  Pat.  17,579  of  1914  ;   this  J.,  1915,  92. 

Calcium  sulphate  and  zinc  sulphide  ;   Process  for 

making  a  rompound  of .     .1.  L.  C8ri)enter. 

Fr.  Pat.  478.2S9,  Mar.  21,  1915. 

See  U.S.  Pat.  1,146,690  of  1913  ;  thU  J.,  1915,  914. 

Varnish,  lacquer,  or  the  like  and  process  of  making 
same.  R.  Griiter,  Charlottenburg,  Germany. 
U..S.  Pat.  1.195,(i73,  Aug.  22,  1910.  Date  of 
appl.,  Xov.  15,  1913. 

See  Fr.  Pat.  404,017  of  1913  ;  this  J.,  1914,  557. 


Vol.  XXXV.,  No.  19.] 


Cl.    XIV.— india-rubber  ;    GUTTAPERCHA. 


1027 


Rosin  soap  :   Method  and  appdraius  for  preparing 

dilute  solutions   of containimj  dissolved   un- 

saponified  rosin.      R.  J.  Marx  aiul  J.  A.  de  Cew. 
Fr.  rat.  478,.s;iO,  Feb.  2(1.  191.5. 

See  Eng.  Pat.  2142  of  1915;  this  J.,   1916.  317. 


XIV —INDIA-RUBBER  ;  GUTTA-PERCHA. 

Vuknnisation  of  caoiitfhouc  ;  Chemical  inveMigation 

of  the and  the  possibility  of  its  regeneration 

from  the  iiileaitised  product.  II.  C.  Han-ies  ami 
E.  Fom-ohert.  Ber..  1911),  49,  1390— 139S. 
(See  this  J.,  191i),  747.) 

\'ri,CANls.VTlox  of  Para  ruhber  with  10  "„  of  sulphur 
for  30  minutes  at  145"  C.  gives  a  product  which. 
when  exhaustively  extracted  (for  00  days)  witli 
acetone,  contains  only  0-29  °o  ot  sulphur.  The 
extracted  product  is  less  elastic  than  the  un- 
vulcanised  rubber  and  does  not  give  a  satisfactor\- 
product  on  further  vidcanisation.  It  is  therefore 
another  modification  of  the  unvidcanised  ruldier. 
the  sulphur  present  being  regarded  by  the  authors 
as  negligible.  The  hydrocMoride  prepared  from 
the  unextracted  product  is  similar  in  appearance 
to  that  derived  from  unvulcanised  rubber,  but  is 
harder,  and  is  insoluble  in  the  usual  solvents. 
Hydrochloric  acid  is  split  off  at  155-  C  10-  C. 
higher  than  in  t)ie  case  of  the  hydrochloride  from 
unvulcanised  rubber.  Vulcanisation  of  the  same 
mixing  for  3  hours  gives  a  product  containing. 
after  exhaustive  extraction,  2  °o  of  sulphur.  Com- 
mercial vulcanised  rubber  always  contains  some 
rubber  which  yields  a  soluble  hydrochloride  ;  in 
red  motor  tyres,  for  example,  this  amounted  to 
20°,,  of  the  whole.  The  "reclaimed  rubber" 
ilitained  by  decomposmg  this  hydrochloride  with 
p>Tidine.  however,  differed  from  the  original  un- 
vulcanised rubber  in  that  its  ozonide  yielded 
diacetylpropane  on  hydrolysis,  indicating  a  change 
in  position  of  the  double  Ixind.  The  sulphur 
present  in  the  insoluVile  hydrochloride  remains  in 
the  reclaimed  rubber  prepared  by  the  action  of 
pjTidine.  That  there  is  no  struct\iral  alteration 
in  the  molecule  during  vulcanisation  is  demon- 
strated by  the  fact  that  the  ozonide  of  vulcanised 
Para  rubber  gave  only  traces  of  methylcyclo- 
hexenone  on  hydrolysis.  The  acetone-extracted 
vulcanisate  was  ozonised  with  difficulty  and  the 
oxyozonide  formed  gave  much  acid  and  little 
aldehyde  on  hydrolysis.  Natural  rubber  gave  the 
same  products  as  liiglily  pvirified  caoutchouc,  but 
was  slightly  less  readily  attacked  by  ozone  in 
ethyl  acetate  solution.  The  change  brought  about 
by  vulcanisation  is  apparently  one  in  the  size  of 
the  molecule. — E.  W.  L. 

Rubber  thread  ;    Physical  and  chemical  analysis  of 

.   A.  Dubosc.   Caout.  et  Gutta-percha,  1916, 

13,  9007—9008. 

The  \ise  of  rubber  thread  has  undergone  con- 
siderable expansion  during  the  war  owing  to  its 
■  mployment  in  shock-absorbers,  catapults,  etc., 
and  in  view  of  its  importance  analyses  weve  made 
of  a  number  of  samples.  Tlie  residts  were  as 
follows  : — 


In  sample  5  the  high  chloroform  extract  and 
low  tensile  strength  are  noteworthy.  The  ash 
consists  in  each  case  mainly  of  t.alc,  used  in  mani- 
pulating the  i-ubber  befiu'e  vulcanisation. — K.W.L. 

Gtitn-resins  ;       Vidcojiisation     of - 


Hutin. 
Caout.  et  Gutta-percha,  1916,  13,  902.5 — 9026. 

It  has  been  found  that  the  addition  of  gum-resins, 
such  as  shellac,  to  eI)onite  mixings,  retards  the 
cure,  and  gives  a  product  which  does  not  polish 
well.  The  giun-resins  can,  however,  be  vulcanised, 
and.  if  added  to  the  mixing  in  the  v\ilcanised  form, 
give  satisfactory  results.  Shellac  can  be  vidcan- 
ised  by  mixing  93  parts  with  7  parts  of  sulphur 
and  heating  for  12  hours — including  2  hours 
"'  rise  " — at  65 — 70  lb.  steam  pressure.  Tlie 
minimum  temperature  for  \-ulcanisation  is  that 
corresponding  «-ith  50 — -55  lb.  steam  pressure, 
a  preliminary  dectunposition  of  the  sliellac  taking 
place  with  the  formation  of  an  unsaturated  com- 
pound capable  of  combining  with  sulphur.  The 
fully  \-ulcanised  product  is  insolulile  in  acetone. 
Copal  and  sandarac  give  similar  results.  Colophony- 
does  not  \Tdcanise. — E.  W.  L. 

Sun-cracking  [of  rubber]  ;    C.  O.   Weber's  test  for 

.     [Aceton-'  peroxide.]    D.  F.  Twiss.     India- 

Bubber  J.,  1916,  52,  325. 

The  mixture  of  acetone  with  an  aqueous  sclutioa 
of  hydrogen  peTOxide,  the  use  of  which  is  recom- 
mended by  Welier  for  the  determination  of  liability 
to  '•  sun-crackiug  "  in  \-ulcanised  rubber  goods, 
may,  after  keeping  for  a  month  or  so,  deposit  com- 
pact colourless  crystals  of  acetone  peroxide, 
C^HijOs  (Wolffenstein,  Ber.,  1895.  28,  2265). 
Although  this  substance  can  be  melted  with  safety 
(at  97°  C).  it  is  capable  of  exploding  with  great 
violence .  when  subjected  to  shock,  or  if  heated 
above  its  melting-point,  and  great  care  should 
therefore  be  taken  to  prevent  its  accumulation  in 
any  quantity,  especially  in  a  dry  condition.  0  03 
grm.  of  the  substance,  when  heated  in  an  open 
test-tube,  will  explode  witli  such  force  as  to 
shatter  the  tube. — E.  W.  L. 

Some  aspects  of  the  synthesis  of  caoutchouc.     LutT. 
See  page  983. 

Raw  materials   used  by   the   rubber    titanufacturer^ 
Porritt.     See  page  986. 

P.\TENTS. 

Plasticity  of  rvhber  and  rubber  m.ixings  ;  Apparatus 
for  and  method  of  measuring .   H.  H.  Grundjr 


and  P.  Scliidrowitz,  London. 
Nov.  2,  1915. 


Eng.  Pat.  15,438, 


The  degree  of  plasticity  of  rubber  or  rubber 
mixings  is  ascex-tained  by  mea.suring  the  electrical 
power  consumed  over  a  time  interval  during  the 
mixing  and  masticating  operations.  This  may  be 
done  by  observations  of  an  electricity  meter  from 
time  to  tune,  or  by  a  drum  meter  i-ecording  the 
consumption  on  a  curve.  The  latter  has  a  definite 
relationship  to  the  degree  of  plasticity,  and  a  devica 
may  be  used  for  signalling  the  position  of  the  curve 
by  means  of  a  bell  or  similar  apparatus.  As  an 
alternative,  two  index  hands  mav  be  used  on  one 
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dial  of  the  meter,  oiu-  hand  movins:.  inilppeiiilontly 
of  the  motor,  at  »  iinitorm  spooil  oonvspoiuliiiir  to 
the  spood  of  tlio  motor  haud  whoa  the  pivpor  degree 
of  plastii-ity   is  obtainoil. — B.  X. 

Rubber;   PrM-esn  of  reclaiinimr .    H.  O.  (.'hute, 

Xeu-  York.  U.S.  I'at.  l.l!t(i,;i:U.  Au;,'.  29.  1910. 
Pato  of  appl.,  June  3,  IS'lo. 
Stn.vP  rubber  is  heated  lielow  the  vulcanising 
teanperaturo.  first  in  a  solution  of  haloi;on  acid, 
alone  or  in  pro-senoe  of  a  soluble  halide.  suih  as 
cahium  chloride  :  or  in  a  mixture  of  s\ilpluiric  acid 
and  excess  of  a  .•solution  of  a  ihloride  :  ami  then  in 
a  solution  of  caustic  alkali.  The  alkali  i-;  then 
removed,  and  the  rubber  renderoil  plastii-  by 
heatin^:  with  water  at  a  high  temperature. — K.  W.L. 

Rubber  goods  ;   ElimiiiatUui  porosily  in W.  J.. 

Mellersh-Jackson.  Ix)udou.  Fi"om  Boston  Uubber 
."^hoe  Co..  .Maiden.  .M;i-s.s..  U.S.A.  Eng.  Pat. 
U5.226.  Xov.   17.   I'Jlo. 

See  U.S.  Pat.  1.164.860  of  191.5  ;  this  J..  liiKi.  264. 

Rubber    from    rubbered    fabries.    rspecUilln    tyres ; 

Recovery    of .        C.     de     ^'illel•s.      Ur.     Pat. 

478.2S0.  July  11,  1914 
See  Eng.  Pat.  10.140  of  1915  ;    this  J.,  1010,  034. 

Rubber  sponqe  ;   Manufacture  of  .  P.  Schidro- 

witz  and  H.  .A..  Goldslirough.  Fr.  Pat.  47H.:J69, 
Apr.   13.   1015. 

SEE  Eng.  Pat.  1111  of  1914;    tliis  J.,    1015,  624. 

Imprcftnating  textile  belts  or  the  like  irith  (/utta- 
percha.  batata,  or  rubber.  Eng.  Pat.  101.127. 
See  V. 


XV.— LEATHER  ;  BONE  ;  HORN ;   GLUE. 

Leuthir ;  Chemical  aiul  microscopical  cMnuiimtwn 

Of .     E.    Seel   and   A.    Sander.     Z.    angew. 

(hem.,  1916,  29,  325—326,  333—334. 
Most  of  the  reactions  which  have  been  proposed 
for  the  detecticm  <>f  the  synthetic  tanning  agent 
Xei-adol  in  leather  are  either  not  siilliciently 
sensitive  or  are  rendered  inelTective  by  the  presence 
of  other  tanning  materials.  The  authors  have 
found  the  follo«-ing  hydroxyazo  and  indophenol 
reactions  satisfactory  for  the  detection  of  Xeradol 
D.  20  gnns.  of  the  leather,  in  small  pieces,  is 
Ijoiled  with  250  c.<;.  of  water  for  i — i  hour,  and 
100  C.I-.  of  the  hot  fdtered  .solution  Ls  treated  with 
20  c.c.  of  a  mixture  of  equal  parts  of  40%  formal- 
dehyde, concentrated  hy<hf>chl<iric  acid,  and 
water  (compare  .Stiasny.  this  J.,  1906.  275).  and 
Ixiiled  for  \  hour  under  a  reflux  condenser.  .Vfter 
tooling,  the  soluti'jn  is  filtered  and  concentrated, 
preferably  after  a  preliminary  purification  by 
dialysis.  An  alternative  method  of  tit^iting  the 
leather  infusion  consi.sts  in  treating  it  with  ]ime 
water,  or  neutralising  it  witli  aniumnia  and 
treating  it  with  a  calcium  salt,  and  then  filtering 
and  con<'entrating.  Hydrnryazo  reaction.  5  c.c. 
f)f  the  concentrated  solution  is  treated  with  excess 
of  alkali,  cooled  with  ice.  mixed  rtith  about  half 
its  viilnme  of  alcohol,  and  three  or  four  drops  of  a 
solution  of  diazotised  /^-aininophenol  added.  A 
blue  coloration  indicates  the  |)resence  of  Xciadol 
D.  If  the  blue  colour  does  not  appear  irmnc-d- 
iately,  the  solution  Ls  acidified  with  hydrochloric 
acid."  sliaken  vigfirf»usly  with  ether,  the  ethereal 
solutifin  separated  and  added  to  water,  and  then 
sodium  hydroxide  added,  when  a  dark  bluish- 
green  colour  appeal's  at  the  surface  of  contact  of 
the  two  layers  if  Xoradol  IJ  be  present.  J ndo- 
phenol  reaction.  5  <i,r.  of  tlie  concentrated  aqueous 
extract  of  the  leather  Ls  treated  with  a  drop  of  a 
solution    of    the    hydrochloride     of    diinethyl-;;- 


phenylenediamine  {obtained  by  itnlui't  ion  of  Methyl 
Orange),  the  mixtuiv  is  made  alkaline  with  caustic 
soda,  and  treated  witii  one  or  two  divps  of  a  5% 
solution  of  pot.;issiiuu  ferricyanide  :  a  blue 
roloratiun  indicates  the  presence  of  Xeradol  D. 
The  test  is  rendered  more  sensitive  if  alcohol  be 
inti-oduced  to  form  an  u))jier  layer  before  adding 
the  ferricyanide  :  a  bhie  ring  forms  slowly  at  the 
surface  of  contact  and  gradually  extends  inti>  tlu' 
alcohol  layer.  Xeraili>l  XU  (prepared  by  con- 
densation of  naplithalene-.i-s\dplionic  acid  and 
formaldehyde),  not  Ix-ing  a  phenohc  compound, 
does  not  give  either  of  the  above  reactions  directly, 
but  i-esponds  to  lioth  after  oxidation  with  sodium 
hypochlorite  solution. 

For  staining  sections  of  leather  for  microscopical 
examuiatiou,  in  oiiler  to  ascertain  whether  the 
skin  has  been  tanned  completely  tlu'ough,  the  best 
results  weiv  olitained  with  .Malachite  (ireeu. 
Brilliant  (ii-een.  .Methyl  (ireen.  Hisniarck  Brown, 
and  Kliodamine.  all  of  wliiili  dye  the  leather 
wliilst  leaving  the  unUmned  skin  unaffecteil.  By 
dyeing  first  with  a  basic  dyestull'.  washing  with 
water  and  alcohol,  and  then  again  dyeing  with  an 
acid  dye.stulY.  the  initanued  skin  and  the  leather 
may  be  stained  dit'fcrcnt  c^>loui's  :  specially 
eft'ective  rosidts  were  ofitainod  with  combinations 
of  Brilliant  tu-een  and  Kosin  and  of  Khodamine 
and  Patent  Blue. — A.  S. 

Sole  leather  tests  leith  Australian  pine  barks  ; 
Comparative  — — .  F.  A.  Coombs.  Collegium 
(London).   1910,  20.5 — 215. 

Sy.STEMATU-  tanning  experiments  were  carried  out 
with  .\ustralian  pine  liark  liquors,  wattle  bark 
liquors,  and  liquoi'S  made  from  five-sixtlis  wattle- 
bark  and  one-.sixth  niyrolialans  and  valonia. 
Precautions  were  taken  to  make  the  tests  strictly 
comparative  by  selecting  similar  hide  pieces,  using 
the  same  liming  process,  tanning  in  liquors  of 
corresponding  specific  gravity,  etc.  The  leather 
made  with  jiine  bark  showed  the  liighest  degree 
of  tannage,  though  the  rate  of  penetratiim  of  tannin 
was  slower.  It  also  proved  to  he  more  resistant 
to  water  tlian  the  other  leathers,  at  least  in  the 
unrolled  condition, — F.  t).  T. 

Chrome-tanned   leather ;   Determination   of  chromic 

oxide    in .      ^I.    C.    Lamb   and    A.    Harvey. 

Collegium  (London),  1016,  201—203. 

The  presence  of  iron  .sf)metimes  leads  to  too  high 
results  in  the  estimation  of  ihromimn.  To  remove 
the  iron,  it  is  best  to  fuse  the  leather  ash  with 
sodium  peroxide  .ind  subsequently  treat  with 
water,  not  acid,  when  ferric  oxide  remains  un- 
dLssolved  and  may  lie  filtered  otT.  The  percentage 
of  chromic  oxide  sliould  be  calculated  on  the 
weight  of  degi'eased  lejithc-r  and  not  cm  the  original 
material.  The  degreascd  leather  should  contain 
at  least  28 — ■30''o  of  chromic  oxide  or  it  will  be 
found  to  be  undertanned. — F.  C.  T. 

Deterioration  of  leather  used  in  t/as  meters.     Lamb. 

Sec  paije  0H9. 

P.^TENTS. 

Bronze     kid     [leather]  :     Producing .     A.     O. 

Bloxam.  Ijondon.  From  -V.  Combe  et  Fils  et 
Cie..  l^aris.  Eng.  Pat.  101,100,  Feb.  21,  1010. 
(.Vppl.  Xo.  2575  of  1916.) 

Bkoxzk  kid  is  pi-oduced  by  the  aid  of  .Magenta 
and  allied  colouring  matters,  the  dyeing  ciperation 
being  followed  Ijy  .smoothing  and  topping  opera- 
tions. The  dyeing  and  topping  liquors  are  pre- 
pared fr<>m  crystallisc'd  .Magenta  and  "  Violet  " 
and  tannic  acid  dissolved  in  00  "„  alc'ohol.  nitro- 
benzene- being  also  added  to  (he  dyeing  liquor, 
and  resin,  usccd  as  a  varnish,  .-Kldcd  t/y  the  topping 
liquor.  The  proce.«s  may  be  api>lied  .-is  a  nnunjng 
operation    to    leather,    the    final    polishing    Ijeing 
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facilitati'il  liy  the  afldition  of  amvl  alioliol  to  the 
toppini;  liqiior.  or  it  may  l)e  used  for  staiuin^j  or 
maintaiuiiit;  the  colour  of  lioots  and  shoes. — B.  N 

Oelathioiis    stihslnrica^  ;    PrDrhirtion    of    solid . 

E.  Sahii,  Assignor  to  .\.-(;.  fiir  Chcm.  Produkte 
vomi.  Tf.  Siliiideinandel,  Berlin.  I'.S  I'at. 
1.19.5.0!Ht,Au5,'.  15,1  !)](>.  Date  of  appl.,Feh.]5,l!)Ui. 

Solid  gelatinous  substances  are  obtained  in  a 
divided  condition  by  briiiging  them,  when  in  tlie 
li(iuid  .state,  into  contact-  with  a  non-volatile  oil 
\'S  sp.gr.  ns  to  1-2.  The  globules  of  glue  are 
removinl  by  a  mechanical  deviceas  they  are  fi>rmed. 
and  then  wa.shed  by  benzene  or  the  hke.  which  is 
afterwaixls  recovered  :  the  globides  are  dried  in  a 
warm  room. — B.  N. 

Tanning  hidef:  and  sl-ins  :    Process  and  apparatus 

for .  E.Wilson.  Fr.Pat.47S.13.S.Mar.24.1915. 

See  Enp.  Pat.  77G2  of  1911;    this  J.,  1915,  437. 

Tanning    extracts  ;     Production   of .       W.    E. 

HoiTocks  and  J.  K.  Tullis.     Fr.  Pat.   479,426, 

July  31.  1915. 
See  Eng.  Pat.  18,332  of  1914  ;  this  J..  1915,  1062. 

XVI.— SOILS;  FERTHJSERS. 

Fifly-serond  annua!  rrytort  on  alkali,  etc..  }corks.  by 
the  Chief  Jnspertnr,   1915.     See  VII. 

Petrographic  microscope  in  analysis.     Wright.     See 
XXIII. 

P.VTKNTS. 

Phosphatic  fertilisers;     Manufacture   of .     A. 

Dickson.     Fr.  Pat.  478.707.  Sept.   7,  1914. 
See  Eng.  Pat.  18.999  of  1913  :   this  J..  1914,  1067. 

Composition  and  process  for  ireatina  plants.     U.S. 
Pat.   1,194,608.     See  XIXb. 

XVII.— SUGARS  ;    STARCHES ;    GUMS. 

White    [cane]    sugar   manufacture;     Study    of   the 

syrup   precipitate    in .       C.    E.    Coates    and 

L.  C.  Slater.  J.  Ind.  Eng.  Chem.,  1916,  8, 
789—792. 
In  the  direct  sulphitation  process  for  the  man>i- 
factnre  of  white  cane  sugar,  a  precipitate.  difHcult 
to  remove  by  filtration,  is  foiined  when  the  hot 
syrup  is  allowed  to  stand.  The  authors  examined 
two  specimens  of  this  precipitate.  One  specunen 
was  obtained  from  a  factory  in  which  phosphoric 
acid  is  added  to  the  filtered  juice  before  concen- 
tration and  the  other  from  a  factory  in  which  no 
phosphoric  acid  is  used  :  the  dried  precipitates 
consisted  largely  of  organic  matter  and  sihca, 
together  with  calcium  phosphate  in  tliat  from  the 
factory  using  phosphoric  acid  ;  copper  was  present 
in  both  cases.  The  organic  matter  appears  to  be 
chiefly  calcium  salts  of  organic  acids.  It  is 
estimated  that  tlie  amount  of  dr>-  precipitate  is  less 
than  001  °o  of  the  weight  of  s>Tup,  and  the  best 
method  of  dealing  with  it  appears  to  be  to  allow 
the  hot  syrup  to  settle  for  at  least  4  hours  m  tanks 
sheathed  to  prevent  radiation  as  far  as  possible, 
then  decant  the  syrup,  and  add  the  '"  bottoms  "  to 
the  limed  juice  pre\-ious  to  filtration. — A.  S. 

Dextrose:     Action   of  hydrogen    sulphide   on. . 

W.  Schneider.  Ber..  191(3.  49,  1038 — 1643. 
When  hydrogen  sulphide  is  passed  into  a  solution 
of  dextrose  in  pyridine,  \i'itli  even,-  precaution  for 
the  explusion  and  exclusion  of  air  and  with 
repeated  renewal  of  the  supply  of  gas  over  a  period 
of  22  days,  combination  takes  pLace  ancl  a  syrupy 
residue  is  left  after  removal  of  tlie  excess  of 
hydrogen  sulphide  and  most  of  the  pyridine  by 
distillation  under  reduced  pres.sure.  By  means 
of  an  anhydrous  solution  of  ammoniacal  silver 
nitrate  in  pyridine,  the  thioglucose  derivative  is 
precipitated  in  the  form  of  its  silver  compound. 


insoluble  in  a  mixture  of  alcohol  and  pyridine. 
This  compound  rcscml)les  the  similar  tlei-ivative 
jirepared  from  .sinigrin  and  analogous  svnthetic 
tliiourethaneghicosides.  It  is  an  amorphous  pale 
yellow  powder,  very  soluble  in  water,  insoluble 
in  alcohol  and  etlier  ;  it  dissolves  in  cold  pyridine 
but  is  precipitated  in  a  tloi'cident  form  on  warming  ; 
it  melts  at  about  144  ( '.  and  is  readilv  decom- 
posed by  hyrb-ogen  suli)hide  with  separation  of 
silver  sulpliide.  It  ditYei-s.  however,  from  the 
derivative  prepared  from  the  glucosides  in  its 
higher  proportion  of  sulphur,  and  it  would  appear 
that  the  product  of  the  direct  action  of  hvdrogen 
sulphide  on  dextrose  is  a  mixture  of  about  2  parts 
of  monotliioglucose  with  1  part  of  dithioghuose 

—J.  F.  B. 

Galactose ;     Bemoyldihydrometfn/lketol-hydrazine.    a 

^etc  reagent  for .    J.  von  Braun.    Ber.,  1916. 

49,   1266—1268. 

Benzoyldihtdromkthylicetol-hvdrazine, 

is  a,  specific  reagent  for  galactose,  with  solutions  of 
\\hich  it  gives  a  colourless  crystalline  preiipitate 
in  from  i  to  2  hours  acr'ordiug  to  the  concentra- 
tion. Vi'ith  dextrose,  h-evulcxse.  mannose.  ara- 
binose,  and  xylose  no  precipitate  is  produced. 
The  base  is  prepared  from  benzoyldihvdromethvl- 
ketol,  which  is  nitrated  and  reduced  to"m-amino-X- 
l>enzoyldihydromethylketol.  This  Ls  diazotised 
and  reduced  with  stannous  chloride,  and  the 
hydrazine  isolated  in  the  usual  way.  It  crystal- 
lises from  alcohol  in  colourless  needles,  "m.pt. 
150 — 151^C..  and  is  apparentlv  quite  stable 
when  dry.  The  hydrochloride  melts  at  197^0., 
and  the  semicarl)azido  derivative  at  213°  C. 

-  G.  F.  M. 
Petrographic  microscope  in  analysis.     Wright.     See 
XXIII. 

Patent. 


A.    S. 


Starch    products  ;     Mannfaciure    of 

noyt.  Fr.  Pat.  479,236.  July  9,  1915. 

See  U.S.  Pat.   1,148.453  and   1,148,454  of   1915; 
this  J.,  1915,  917. 


XVni.— FERMENTATION    INDUSTRIES. 

Glycylglycine  ;     Kinetics   of   cnzymic   hydrolysis   of 

.     K.    G.    Dernby.     t'omptes    rend.    Trav. 

Lab.  CarLsberg.   1916,   11,  263 — 295. 

The  oijtimum  reaction  for  the  hydrolysis  of  glycyl- 
glycine by  the  ereptase  of  yeast  is  ;Jh=7-8.  'The 
concentration  of  hydrogen"  iims  diminishes  con- 
tinuously during  hydrolysis,  owing  to  a  difference 
between  the  electrolytic  dissociation  constants 
of  the  substrate  and  of  the  pi'oduct  ;  and  this 
change  ait'ects  the  activity  of  the  enzvme  and 
therefore  the  course  of  the  fiction.  If  the'  reaction 
of  the  medium  is  maintained  constant,  by  addition 
of  phosphate  "'  buffer  "  salts,  hydrolysis  proceeds  as 
a  unimolecular  reaction,  pro\id"ed  sufficient  enzyme 
is  present  to  render  losses  due  to  auto-digestion 
negligible.  In  alkaline  li(juicLs,  and  even  at  the 
optimum  reaction,  the  activity  of  the  enzyme 
is  slowly  destroyed,  but  glycylglycine  exerts  a 
protective     influence  Glycine     and     the     ions 

K.  Na,  CI,  Br,  F,  SOj,  and  XO3  have  no  influence 
on  the  enzyme,  at  low  concentrations,  but  chlorates 
have  a  retarding  action  and  cyanides  act  as  power- 
ful poisons. — J.  H.  L. 

Patext. 

Agave  plant  ;    Process  of  treating  the  juices  of  the 

[preparatory  to  fermentation].    L.  Lavedan, 

New  Orleans.  U.S.A^     Eng.  Pat.   101.261,  Apr. 
19,  1916.     (Appl.  Xo.  5762  of  1916.) 

See  U.S.  Pat.  1,182,691  of  1916  ;  this  J.,  1916,  704. 
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Bread,  making  :    T'sc  or  ccrlnin  i/tact  nnlrhihnls  in 

.  II.  A.  Kohniau.  I".  HolTinan,  T.  .M.  lioafrey, 

L.  II.  Ashe,  and  A.  E.  Blake.  J.  Ind.  Eiii;.  (."hem., 
1910,  8,  7S1 — 7S9. 

Thk  rate  of  tennent«tion  in  hread  making  is 
markedly  acceU»rated  by  email  quantities  of 
ammonium  and  caK-ivnn  salts,  so  that  it  is  possible 
to  use  fonsidenibly  less  yeast  than  usual  and  yet 
obtain  equally  ^ood  result.s  as  rejjards  size  of  loaf, 
whilst  the  lolour  and  texture  of  the  bread  ai-e 
impn'ved.  If  a  small  quantity  of  potassium 
brvimate  be  added,  the  quantity  of  yeast  may  be 
still  further  redueed.  The  ammonium  and  ealeiura 
salts  aet  ehietly  as  yeast  nutriments  or  stinmlants, 
whilst  the  potassium  bromate  exerts  a  niarketl 
ageinp  or  maturing  effect  on  the  dough,  due  to  its 
oxidising  power  ;  a  similar  but  less  pronounced 
ageing  elTect  is  produced  by  jxissing  oxygen  thixiugh 
the  dough.  If  ammonium  cWoride.  calcium 
sulphat*  or  chloride,  and  potassium  bnimate 
be  used  tocether,  from  50  to  65  "o  ''f  the  usual 
quantity  of  yeast  can  be  saved,  and  this  residts 
in  a  saving  of  aboxit  2  00  f>f  fermentable  carbo- 
hydrates, calculated  upon  the  t<ital  floiu'  used,  due 
to  the  diminished  consumption  of  these  by  the 
yeast.  The  use  of  these  .s;ilts.  uioreover,  ensures 
more  uniform  results  as  to  quality  of  bread  in 
different  localities  irrespective  of  the  character  of 
the  local  water  supply.  In  practice  the  salts  are 
dissolved  in  the  water  used  in  the  dough  batch, 
about  2  oz.  of  a  calcium  salt,  a  little  less  than  1  oz. 
of  ammonium  chloride,  and  0  02  oz.  of  potassium 
bromate  being  used  per  tiO  lb.  of  water  or  per  lliO  lb. 
of  bread.  The  process  has  been  used  successfully 
with  different  kinds  and  grades  of  flour  and  in 
the  manufacture  of  different  kinds  of  bread. 

A  suggested  method  of  utilising  stale  bread  con- 
sists in  "  cooking  "  it  and  then  digesting  with 
malt.  The  gluten  remains  in  flakes  and  can  be 
separated  by  filtration  from  the  sugars  formed  by 
hydrolysis  of  the  starch.  Glutamic  acid  hydro- 
chloride can  be  obtained  by  digesting  the  gluten 
residue  with  concentrated  hydrochloric  acid,  and 
is  of  value  both  as  a  yeast  stimulant  and  for  its 
ageing  or  maturing  effect  on  dough. — A.  S. 

JJilk  ;    ComiMriaon  of  the  bacterial  count  tcith  the 

eediment  or  dirt  test  oi .     H.  C.  Campbell. 

U.S.  Dept.  Agric.  Bull.  Xo.  361,  1916,  1—6. 

Tbce  quantity  of  sediment  or  dirt  collected  when 
milk  is  filtered  through  a  cotton  disc  is  no  criterion 
of  the  number  of  Ijacteria  present  in  the  milk,  and, 
consequently,  gives  no  indication  of  the  hygienic 
conditifins  under  which  the  milk  has  been  produced. 
For  instance,  a  milk  showing  but  little,  if  any, 
sediment  or  dii-t,  may  contain  up  to  one  million 
bacteria  per  c.c,  whilst  the  number  of  bacteria 
in  a  dirty  mUk  may  be  as  low  as  7000  per  c.c. 
Since  the  sediment  test  has  been  used  in  factories, 
etc.,  for  controlling  the  quality  of  mUk,  producers 
have  begun  to  strain  the  milk,  and  the  test  is  now 
of  little  value,  except  for  the  detection  of  actual 
dirt  in  a  sample. — W.  P.  S. 

Casein  ;    Jnfliienre  of  ethyl  alcohol  and  glycerol  on 

the  rate  of  solution  of by  sodium  hydroxide. 

T.  B.  Robertson  and  K.  Mivake.  J.  Biol.  Chem., 
1910,  26,  129—112. 
Alcohol  and  glycerol  retard  the  penetration  of 
ca.sein  particles "  by  OOltiA'  .sodium  hydroxide 
s^dution.  The  penetration  formula  x=K<"'  (see 
this  J.,  1016,939)  expres.ses  the  relationship  Vietween 
the  quantity  of  casein  dissohc-d  and  the  time  of 
stirring  in  all  glycerol-watcr  mixtures  and  in 
alcohol-water  mixtures  containing  less  than  4-5 
grm.-mols.  or  more  than  7  grm.-mols.  alcohol  per 
litre,  but  the  formvda  does  nfit  apply  to  the  rate 
of  solution  of  casein  in  0-016A^  sodium  hydroxide 
solution  containing  between  4  and    8   grm.-mols. 


alcohol  per  litre.  In  these  mixtures  the  initial 
solution  of  the  casein  is  succeeded,  after  prolonged 
stirring,  by  partial  re-pre<ipitAtion,  In  concen- 
trations below  io  grm.-mols.  per  litre  the  coetHcient 
of  penetration  decreases,  with  negative  acceleration 
{!uc.  cit.).iis  the  concentration  of  alcohol  increases  ; 
in  concentratii>ns  above  7  grm.-mols.  per  litre  the 
coefficient  decreases,  with  pn.sitive  acceleration,  as 
the  concentratiiMi  of  alci'liol  increases.  The 
relationship  of  the  magnitude  of  the  ci^ellicient  of 
penetration  to  the  concentration  of  alcohol  is  in- 
determinate in  the  <ase  of  mixtiu'ts  ci>ntaining  " 
between  Jo  and  7  grm.-mols.  alcohol  ]ier  litre. 
It  is  inferrcii  that  in  concentrations  of  alcohol 
below  -1-5  grm.-mols.  per  litre,  the  casein 
molecules  in  the  pi-esence  of  0  0 16 A'  sodium 
hydroxide  solution  are  all  of  the  single  t\^)e,  whilst 
at  concentrations  above  7  grm.-mols.  tliey  are 
practically  all  of  a  polymerised  type.  With  inter- 
mediate concentrations  of  alcohol,  the  pioportioa 
of  polymerised  molecules  to  single  molecules  pro- 
gressivelv  increases  with  the  alcoholic  concentra 
tion.— W.  P.  S. 

Proteins  :  Origin  of  the  humin  nitroycn  formed  by 

the   acid   hydrolysis   of .     Hydrolysis    in  the 

presence  of  carbohydrates  and  of  aldehydes.     R.  A. 
Gortner.    J.  Biol.  Chem.,  1916,  26,  177—204. 

GORTXER  and  Blish  have  stated  previously  (J. 
Amer.  Chem.  Soc,  1915,  37,  1630)  that  in  all 
prol>ability  the  humin  nitrogen  of  protein  hydro- 
lysis has  its  origin  in  the  tryptophane  nucleus,  a 
statement  to  which  exception  has  l>een  taken  by 
other  workers.  The  author  now  shows  that  the 
humin  nitrogen  is  greatly  increased  when  the 
hydrolysis  is  carried  out  in  the  presence  of  a 
carbohydrate,  whilst  the  amount  of  ammonia, 
nitrogen  is  not  materially  altered.  Tryptophane 
cannot  be  determined  accurately  by  hydrolysing 
proteins  in  the  presence  of  carbohj'drates  ;  if  the 
quantity  of  carbohydrate  greatly  exceeds  that  of 
the  protein,  the  distribution  of  the  nitrogen  cannot 
be  determined  accuratelv  bv  Van  Slvke's  method 
(this  J..  1911,  771,  1135").  When  fibrin  Is  hydro- 
lysed  in  the  presence  of  furfural,  the  humin  nitrogen 
is  increased  ;  this  may  be  due  to  the  aljsorption  or 
occlusion  of  other  amino-acid  nitrogen  by  the 
humin.  A  black,  insoluble  mass  is  obtained  by 
boiling  furfural  with  concentrated'  hydrochloric 
acid  anil  it  is  possible  that  the  humin.  derived  from 
carbohydrates,  is  actually  formed  from  furfural, 
which  is  in  turn  formed  from  carbohydrates.  The 
quantity  of  humin  nitrogen  also  increases  when 
fibrin  Ls  hydrolysed  in  the  presence  of  benzaldehyde 
or  of  small  quantities  of  formaldehyde  :  lar^e 
quantities  of  the  latter  decrease  the  yield  of  humin 
nitrogen.  Both  tryptophane  and  tyrosine  vield 
a  considerable  proportion  of  "  acid-iit>oluble  '* 
humin  nitrogen  when  boiled  with  liydrochloric  acid 
in  the  presence  of  benzaldehyde  ;  when  trypto- 
phane is  hydrolysed  in  the  presence  of  formal- 
dehyde, a  considerable  part  of  the  nitrogen  is 
retained  in  the  "  acid-insoluble  "  hunun.  but  a 
similar  hydrolysis  of  tyrosine  does  not  yield  an 
"  acid-insoluble  "  humin. — W.  P.  S. 

Proteins  ;   Behaviour  of  purified toicards  pro- 

ieolytic emi/mes.     E.  M.  Frankel.     J.  Biol.  Chem.> 
1916.  26,  31— .59. 

In  pep.sin-hydrochloric  acid  digestion  the  pepsin 
is  the  elTective  agent  ;  hydrochloric  a(  id  alone,  in 
the  concentrations  u.sually  employed,  has  very 
little  proteolytic  action  on  proteins.  Experimental 
evidence  was  obtained  that  there  is,  during  diges- 
tion, a  parallelism  in  the  cleavage  curves  of  egg- 
albumin,  casein,  cottonseed  globulin,  edestin, 
gelatin,  coagulated  laitalljuiiiin.  phajicolin.  soya 
bean  trlobulin.  squash-seed  globulin,  amandin, 
conghitin.  and  legumidin.  if  the  cleavage  is  i-alcu- 
lated  as  the  ratio  of  the  amino  nitrogen  liberated 
at  any  one  time  to  that  obtained  by  total  hydro- 
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lysis  of  the  protein  with  roncentrateil  acid.  Tlie 
results  obtaiiu'd  in  protoolysii?  are  coniparal>Ie  only 
T\'hen  the  substrates  arc  in  solution  ;  otherwisi', 
differences  of  10  to  l">°o  niay  be  obtained  in 
duplicate  experiments.  Pcpsin-hydrochlorio  acid 
can  liberate  about  20",',  of  the  totalamino  nitrogen 
of  a  protein  within  100  hours  ;  trypsin  acting  on 
proteins  partially  difrested  with  pcjisin  i-lTects  a 
cleavage  of  about  70",,.  The  action  i>f  tripsin  on 
native  proteins  causes  a  cleavage  of  about  .jO';,',  of 
the  peptide  linkages  ;  further  addition  of  trypsin 
■may  cause  increased  disintegration  of  the  protein. 
Erepsin  following  the  action  of  pepsin  may  canse 
a  cleavage  of  about  85 "„  of  the  jjrotein,  whilst  the 
«ucce.ssive  action  of  pepsin,  trypsin,  and  fre]i5iii 
liberates  about  90°;,  of  the  total  amino  nitrogen 
of  the  protein. — W.  P.  S. 

Trypsin  ;     J'liah/.iis    of nucl    the    proieochisli<' 

action  of  ihe  jirolcin  clritratie  products.  C.  Funk. 
J.  Biol.' ('hern.,  1910,  26,  121—128. 
The  author  has  repeated  certain  expenmcnts 
described  by  llerzfeld  (this  J.,  191."),  81!)  and 
finds  that  trypsin,  when  subjected  to  dialysis  in 
collodion  bags,  loses  a  large  part  of  its  amino- 
Tiitrogen,  corresponding  with  the  passage  of  the 
Amino-acids  into  the  dialysate.  The  latier  has 
mo  hydrolysing  action  on  i)roteins,  whilst  the 
*«sidue  has  distinct  proteoclastic  properties.  The 
diminution  of  aniino-nitrogen.  when  the  dialysate 
IS  allowed  to  act  on  proteins,  is  possibly  due  to  the 
adsorption  of  a  certain  quantity  of  the  cleavage 
products  by  the  membrane,  or  by  the  protein 
.-ubstrate.  and  is  apparently  not  due  to  synthetic 
Action.  Glycine,  glycylglycine,  Meucine.  and  /- 
alanyl-d-alanine  do  not  hydrolyse  proteins,  as  an 
increase  of  amino-nitrogen  is  never  found  ;  occa- 
«ionally.  an  increase  in  the  total  nitrogen  is 
observed,  for  which  an  explanation  cannot  be 
•offered.— W.  P.  S. 

H'jdrin  acid  (benzoic  and  m-cresotic  acids) ;  Hyijienic 

■influence    of -.     Iv.     B.     Lehmann.     Chem.- 

Zeit.,  1916,  40,  725. 
Htoric  acid  is  composed  of  a  mixture  in  equal 
parts  of  benzoic  and  w-cresotic  acids,  and  is  used 
as  a  preservative  for  marmalade,  etc.  Practical 
tests  in  which  four  persons  ate  100  grnis.  of 
anarmalade  containing  0-25  grm.  of  the  preservative 
■daily  for  1-t  days,  caused  no  unpleasant  effects. 
The  conclusion  is  drawn  from  these  results  and 
trom  theoretical  considerations  that  no  injury  to 
bealth  need  lie  feared  from  the  use  of  marmalade 
■containing  02  to  025",,  of  hydric  acid. — C.  A.  ^I. 

Kinetics    cf   cnsymic    hydrolysis    of   glycylglycine. 
Dernby.     See  XVIII. 

Patents. 
Artificial  milk;  Manufacture  of and  the  treat- 
ment of  its  residues.  W.  J.  Melhuish,  Upper 
Parkston<?,  Dorset.  Eng.Pat.l3,903,Sept.30,  1915. 
E.\RTH  nuts,  pine  kernels,  pine  nuts,  or  palm  nuts 
are  ground  and  the  meal  is  treated  with  hot  water 
containing  added  alkali  salts  and  malto-dextrin. 
The  aqueous  portion  is  then  strained  oft',  a  further 
quantity  of  salts,  and  fatty  acids  (including 
butyric  acid)  are  added,  the  liquid  is  treated  with 
lactic  bacteria,  then  pasteurised,  and  cooled.  The 
resulting  product  resembles  ordinary  milk  in 
■appearance  :  the  quantities  of  water,  nuts,  etc., 
^wed  are  such  that  the  final  liquid  contains  about 
13 °o  of  total  solids.  The  liquid  may  be  lon- 
eentrated  to  any  desired  consistence,  or  dried  to 
a  powder  ;  if  a"  butter  "  starter  "  is  added,  the 
liquid  may  be  used  in  the  manufacture  of  mar- 
garine. A  product  resembling  cream  is  obtained 
l)y  emulsifying  the  liquid  with  any  desired  fat, 
treating  the  mixture  with  milk  bacteria,  and 
pasteurising  it  ;  the  addition  of  butyric  acid  may 
Ije  omitted  and  the  liquid  treated  with  lactic 
bacteria  to  obtain  a  milk  having  a  nutty  flavour. 


The  residue  of  nut  meal  obtained  in  the  process 
niav  be  dried,  roasted,  and  mixed  with  other 
foodstuffs.  (.See  also  Kng.  Pat.  24,572  of  1013  ; 
this  J.,  1915,  190.)— W.  P.  S. 

Milk  and  other  liquids  ;  Apiiaratus  for  sterilising 

.   M.  M.  Pfeiff,  Fullersta.  .Sweden.   Eng.  Pat. 

100,692,  .lune  U,  1916.  (Appl.  No.  8428  of  1910.) 
Under  Int.  Conv.,  June  16,  1915. 
The  apparatus  comprises  a  rectangular  tank 
having  double  upper  walls,  the  tank,  and  the 
space  between  the  double  walls,  being  nearly 
tilled  with  water  which  is  heated  to  boiling.  An 
inclined  cover  fits  into  the  top  of  the  tank  at  a 
level  below  that  of  the  water  in  the  double  walls  ; 
the  milk  or  other  liq>u<l  is  admitted  to  the  upper 
end  of  this  cover,  flows  to  the  lower  end  and 
thence  through  a  channel  extending  round  three 
sides  of  the  tank  and  adjacent  to  tlie  inner  itart 
of  the  double  wall.  Perforated  tran.sverse  plates 
are  provided  in  the  cover  and  in  the  channel  for 
the  purpose  of  mixing  the  milk  during  its  passage. 
The  milk  is  discharged  from  the  channel  into 
suitable  receptacles. — W.  P.  S. 

Alfalfa  [lucerne]  extract.     Alfalfa  products.     M.  C. 
Ricli,     Bellefourche.     S.D.,     Assignor    to     The 
American  Alfalfa  Products  Co.,   Denver,   Colo. 
U.S,  Pats.  (A)  1,195.152,  (b)  1,192,153,  and  (c) 
1,195,151.  Aug.  15,  1916.  -Dates  of  appl.,  (a)  and 
I        (b)  May  15,  and  (c)  Hay  17,  1915. 
(a)  Alfalfa,  which  is  naturally  free  from  woody 
fibre,  and  from  which  woolly  hairs,  secretions,  anfl 
impurities    have   been   removed,    is    infused    with 
alcohol,    and    the    infusion    filtered    and    concen- 
trated.    (B)  To  render  alfalfa  fit  for  human  con- 
sumption, it  is  cut  before  it  has  become  woody 
and   fibrous,  then  washed  to  remove  impurities, 
heated    to    prevent   bleaching,    and    ground   to   a 
flour,     (c)  Alfalfa,   whicli   is   naturally   free   from 
woody  filire  and  which  has  Ijeen  washed  to  remove 
impurities,   is   mixed  with  a  saccharine  material 
and  the  mixture  heated  sufficiently  to  caramelise  it. 
The  mass  is  then  extracted,  and  the  extract  mixed 
with  gelatin  or  concentrated  bv  evaporation. 

—J.  H.  J. 

Hydrogenated  oil  food  products.      A.    Lowenstein, 

Chicago,  111.   U.S.  Pat.  1.187,999,  June  20,  1916. 

Date  of  appl.,  Aug.  31,  1915. 
Cottonseed  or  other  oil  is  catalytically  hydro- 
genated until  non-glyceridic  constituents  (e.i?., those 
giving  Halphen's  or  Milliau's  reactions)  are 
modified  or  destroyed,  the  process  being  stopped 
before  the  solidifying  point  has  been  raised  more 
:  than  01-  to  0-5' C.  Oil  thus  treated  will  keep 
much  better  than  ordinary  cottonseed  oil  or  other 
fatty  oils,  while  the  dissolved  "  stearin  "  crystal- 
lises readily. — C.  A.  M. 

Food  products  ;    Preparation  of M.  Franzie. 

Fr.  Pat.  477,949,  Feb.  17,  1915. 
See  Eng.  Pat.  2607  of  1915  ;   this  J.,  1916,  324. 
Flour;.  Treatment  of .     W.   G.  Andrews  and 

F.  D.  Larabee.    Fr.  Pat.  478,292,  Apr.  1,  1915. 

See  Eng.  Pat.  2466  of  1915  ;     this  J.,  1915,  884. 

PectOtts  alimentary  product,  and  process  for  ej-tract- 

I        ing  it  fro7n  fruits  and  legumes.    K.Douglas.    Fr. 

Pat    478.608,  May  5,   1915. 
See  Eng.  Pat.  6497  of  1915  ;   this  J.,  1916,  614. 
Alimentary    and    similar    products;     Concentrated 

.         Techno-Chemical    Laboratories,     Ltd. 

Fr.  Pat.  479,000,  June  11,  1915. 
See  Eng.  Pat.  14,671  of  1914  ;    this  J.,  1915,  848. 

Chocolate  or  soluble  cocoa  powder  ;    Manufacture  of 
I        J.  Gloor.   Fr.  Pat.  479.067,  June  19,  191a 

I   See  Eng.  Pat.  7041  of  1915  ;   thus  J.,  1916,  378. 

Grinding  machine  [for  oil-cake,  etc.].      Eng.   Pat. 
I  12,015.     -See  I. 
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XIXb.     WATER  PURIFICATION;  SANITATION. 

JMinenil    iraltr  ;     Aim'.y<iiii    of hi/     rolumi-tric 

methods.     [Dftenninatioit  of  ?ji(j</«<'»~ii(ni.]     E.   B. 

Jensen.      I'lxic.  Australasian    Inst.   Min.    Eug., 

1916,  75— 9S. 
T\vo  methods  arc  dosorilied  for  the  volumetric 
determination  of  majfnesium  in  waters.  In  the 
first,  the  uiagnesiiuu.  after  removal  of  ealriuni. 
is  precipitated  as  ammonium  magnesium  ai-senate, 
■which  is  collected,  washed  with  dilute  ammonia, 
then  with  50",,  alcohol,  dissolved  ,in  a  known 
volume  of  -.Y  10  hydrochloric  acid,  and  the  excess 
of  acid  titrated  with  sodium  carbonate  solution, 
using  methyl  orange  as  indicator.  Tlie  quantity 
of  magnesium  present  is  calculated  from  the 
volume  of  hydrochloric  acid  neutralised  by  the 
precipitate  : 

MgXH.AsO,  -2HC1  =MgCl.  -f  NH.H.AsO^. 
In  the  second  method.the  ammonium  magnesium 
arsenate  precipitate  is  digested  for  two  hours 
■with  sulphurous  acid  to  reduce  the  arsenate  to 
arseuite.  the  solution  then  boiled  to  exjiel  sulphur 
dioxide,  cooled,  neutralised  with  sodium  hydroxide, 
using  phenolphthalein  as  indicator,  next  rendered 
slightly  acid  -w-ith  tartaric  acid,  treated  with  an 
excess  of  sodium  bicarbonate,  and  titrated  with 
standard  iodine  solution;  1  c.c.  of.V/10  iodine 
solution  is  equivalent  Vo  0-0012  grm.  of  magnesium. 
Both  methods  yield  accurate  results. — W.  P.  S. 

Lime-sulphur    sohUions ;     Detenninaiion     of    thio- 

atilphate  su)phur  in by  iodine  iHraiion.   P.  R. 

Blumentlial  and  S.  D.  Averitt.  J.  .Amer.  Cheiu. 
Soc.  19U>.  38,  1701—1704. 
TETii.\THioxATE  IS  osddised  to  sulphate  Ijy  excess 
of  iodine  in  neutral  or  fahitly  acid  solutions,  on 
standing,  but  the  amount  which  can  lie  thus 
oxidised  in  an  ordinary  iodine  titration  does  not 
cause  an  apprecialile  error  in  the  deteimination  of 
thiosulphate.  The  iodine  values  obtained  by 
titrating  lime-.sulphur  solution.?,  after  decom- 
posinc  priU-suli>hides  by  hydr<ichIoric  acid  and 
expelling  hydrogen  sulphide  by  boiling,  actually 
represent  the  thiosulphate  content,  for  the  results 
agree  closely  with  those  obtained  by  oxidising  the 
solutions  with  liromine.  after  the  titration,  and 
precipitating  with  bariimi  chloride.  If  .sulphates 
were  present  the  thiosulpliate  figures  by  iodine 
titration  would  be  higher  than  those  obtained  by 
weighing  the  barium  sulphate,  whereas  actually 
the  gravimetric  results  were  sUghtly  higher  than 
those  obtained  volumetrically. — A.  S. 

ileihylheplcnone  as  an    insecticide.      Perfum.   and 

Es-sent.  (HI  Rec,  191fi.  7,  295. 
The. efficacy  of  lemongrass  oil  as  an  insecticide 
has  been  traced  to  the  presence  of  methylhepteuone 
in  the  oil.  Lemongrass  oil  contains  only  a  rela- 
tively small  prfiptirtion  of  methyUieptenone,  but 
the  latter  can  be  readily  prepared  by  the  action 
of  alkali  on  citral.  and  experiments  have  shown 
that  it  is  much  more  effective  tlian  anisol  as  an 
insecticide. 

Use  of  solulions  of  borax  and  boric  acid  in  the 
colorimetric  determination  of  the  concentration 
of  hydrogen  ions  in  sea  water.     Palitzsch.     See 

xxfii. 

Patents. 
Water  ;   Process  for  the  fmrification  of .    P.  W. 

Oscrott,    .Sutton-on-.Sea.        Eng.    Pat.     11,022, 

Aug.  18,  1915. 
Ferric  hydi^oxide  is  deposited  on  asbestos  wool, 
and  the  latter  is  then  lightly  packed  into  a  tube, 
which  i.s  fitted  to  the  outlet  nozzle  of  the  receptacle 
containing  the  water  to  be  treated.  The  wat-er 
that  comes  through  the  filter  is  quite  free  from 
arsenic.  The  tul»e  is  cleaned  out  from  time  to  time 
and  ref!lle<l  with  asbestos  on  whicli  ferric  hydroxide 
has  been  deposited.  The  apparatus  is  suitable  for 
field  use.— J.  H.J.  i 


Plants  ,-    Composition  and  process  ior  treatinq . 

t'.  W.  l<:astman.  Cireat  Palls.  Mont.     U.S.  Pat. 

1.194.l>0fi.Aug.l5.1i»U).Dateofappl..Nov.-J7.Utl5. 
TjtE  plant  is  sprayed  with  a  solution  containing  an 
arsenical  insecticide,  a  bichromate,  and  dextrin. 
I'nder  the  influence  of  Ught,  the  bichnmiate  and 
the  dextrin  intci-act  to  pi'<^>duce  an  insoluble  com- 
pound, which  forms  a  closely  adhen-nt  coating  on 
the  plant,  and  maintains  the  aisenical  insecticide 
in  close  contact  thei-ewith. — J.  H.  J. 

Water;    Soften iiu/  of ■ 


.     R.  Gans.    .Vs.signor  to 
J.  1).  Riedel  A".-G..  Berlin.    V.H.  Pat.  1.195.023, 
Aug.   22.    1910.      Date  ot  appl.,  Aug.   5,    1911. 
Renewed   Mar.   20,    1915. 
See  Eng.  Pal.  3S70  of  1911  ;   tlus  J.,  1912,  350. 

Water  ;    Purification,  clarificalion,  and  stcritisation 

of .  H.  Xeel.  Fr.  Pat.  179,154,  Nov.  7,  1914. 

See  Eng.  Pat.  19,722  of  1914  ;  tliis  J.,  1915,  1163. 

TT"n(fr  ;     Apparattts  for  softenint/,   sterilising,   atid 

otherwise  trcatine) .    H.  J.  .Uagrath.    Fi\  Pat. 

479.455,  Aug.  3.  1915. 

See  Eng.  Pat.  18,867  of  1914  ;   this  J.,  1915,  1030. 

Sterilisaiion  of  tiqruids.      P.   H.   Dawe.      Fr.   Pat. 

47!).()57,  Apr.  17,  1915. 
See  Eng.  Pat.  9567  ot  1914  ;  this  J.,  1915,  031. 

XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

TheiHiine,    and   phcnyldihydrolhcbaine ;     Reduction 

of .    M.  Freund  and  E.  Speyei-.    Ber..  1916. 

49,  1287—1307. 

The  investigation  of  phenyldihydrotheliaine,  which 
from  its  manner  of  preparation  must  be  regarded 
as  having  the  same  structure  as  the  alkaloid  itself, 
leads  to  the  conclusion  that  no  aliphatic  double 
bonds  are  present  as  suggested  by  Kntprr's  formula 
(compare  this  J.,  1907,  943).  since  it  completely 
resisted  reduction  liy  the  ordinary  methods  both 
in  acid  and  alkaline  solution.  The  absorption 
of  1  niol.  of  hydrogen  was  observed  in  presence  of 
colloidal  palladium,  liut  the  pi-oduct  was  a  second- 
ary base,  (CriHjsOjjNH.CHj,  and  had  been  formed 
bv  the  rupture  of  the  nitrogen  ring,  and  not  by 
acldition  at  a  carVion  douljle  linking.  Further, 
the  foiination  of  dihalogenphenyldihydrotliebaine 
occurs  not  smoothly,  but  with  olnious  structural 
changes,  and  offers  therefore  additional  evidence 
of  the  absence  of  ethylenic  linkages.  On  the  other 
hand  the  reduction  of  thel>aine"^vith  hydi-ogen  in 
presence  of  metals  of  the  platinum  group  led  to 
the  isolation  of  two  hydrtpgenised  bases  of  the  | 
formulas.  CisHojNOa"  or  CisHijXOs  and  1 
CisH^sNOq.  Botli  are  tertiary  bases  ;  the  former  ' 
still  contains  two  methoxyl  groups,  whilst  the 
latter  has  only  one  and  possesses  also  a  ketonic 
character.  The  relation  of  these  sub.stances  to 
thebaine  and  the  bearing  of  the  whole  work  on  the 
structure  of  that  alkaloid  are  discussed  at  length. 

— G.  F.  .M. 

y-Dcmcthylocodcine.       O.    Oiels  and   E.    Fischer. 
Ber.,   1916,    49,   1721—1724. 

In  addition  to  the  method  of  preparing  N-de- 
methylociideine  previously  descril)e<l  (this  J.. 
1914."  765).  it  can  also  be  made  from  codeine  oxide 
as  follows  :  4  gnns.  of  the  oxide  is  treate*!  with  a 
10%  sohition  of  potassium  bichromate,  and  aft-er 
the  initial  effervescence  has  subsidetl.  the  mixture  ' 
is  heated  on  the  water-bath  until  all  the  formalde- 
hyde ]iro<luced  lias  disappeared.  It  is  then  cooled 
and  suflicient  alcohol  added  to  dissolve  tlie  brown 
flocculent  precipitate  and  to  separate  inoiiganic  1 
comiiounds.  .After  lentrifiiging.  the  limiid  is 
decanted,  evaporated  on  the  water-bath,  and 
the  residue  triturated  with  hydnpcldoric  acid. 
The    codeine    deiivative    is    thus   obtained   as  a 
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rrystalline  mass,  which  should  be  crystallised 
from  r>0°„  almhol.  The  "  r<>d<^ine-o:sido-siilphonic 
acid  hydrate  "  of  Freund  ami  Spoyi-r  (Bor.,  1911, 
44,  2339)  is   identical   with   X-deuicthvlocodeine. 

— E.  H.  T. 


Picrolo.rii>  ;   The  dccompi^silioi)  of  - 


icith  mrihjil 


alcoholic  polassiitm  hi/dro.ride  :  and  picroto.riiiic 
acid.  1*.  Hormiann  and  TI.  AViichter.  Ber.,  1916, 
49,  1551— 15t)7.     (See  .also  this  J..  19115,  864.) 

Hy  treatment  in  the  cold  with  methyl  .alcoholic 
potassium  hydroxide,  picrotoxin  was  resolved  iido 
the  potassium  salt  of  ji-picrot inic  acid  (9-5  "o).  the 
mono-methyl  ester  of  piciotoxhundicarhoxylic 
acid  (lt)"„).  iind  the  methyl  esters  of  picrotoxinic 
acid  and  a-picrotinic  acid,  which  on  sapomfication 
^lave  pici'otoximc  acid,  C',5lI,gO,  in  -11  °o  yield, 
o-picrotmic  acid,  C,,Ho(,Oj,  in  17o"o  yield,  and 
piiixitiniclactone  C,5H,jO,,  (7s"o).  a-Picrotiuic 
acid  bears  to  picrotoxiiuc  acid  the  relation  of  a 
hydi'oxy  acid  to  the  corresponding  unsaturated 
acid,  and  by  the  ozone  oxidation  method  an 
a'tempt  was  made  to  deteruune  the  position  of 
the  double  bond  in  the  latter  substance.  The 
results  indicate  the  presence  of  an  end  methylene  ( 
U.-oup  in  picrotoxinic  acid,  and  that  the  oxidation 
t  >  picrotoxinonic  acid  follows  the  scheme  : 
t"H.. :  C(C,jH,,05).C0,H->H.C00H  + 

CO(C,,Hi,6,).CO„H.  — G.  F.  M. 

Saponin  from  the  epicarp  of  Sapindus  mukurosi. 
■   T.  Asajhina  and  T.  Shimidzu.     Yakueakuzasshi. 

1916,    Xo.    410.     J.    Phami.    Chim..^  1916,    14, 

188—190. 

The  saponin  of  Sapindus  mukurosi  appears  to  lie 
present  in  the  form  of  a  sodium  or  potassium  salt, 
from  whicli  it  is  liberated  by  the  action  of  acid. 
It  was  isolated  as  a  white  amorphous  powder, 
which  «rives  a  yellowish-pink  colour,  changiusr  to 
reddLsh-violet.  with  sulphuric  acid.  A  solution 
in  acetic  anhydride  yields  a  reddish-violet  colour 
with  a  few  drops  of  sulphuric  acid.  Tlie  saponin 
is  insoluble  in  chloroform,  ether,  acetone,  and 
light  petroleum  spirit,  Init  solutde  in  ethyl  and 
niethyL  alcohol.  It  is  almost  insoluble  in  water. 
If  a  little  sodium  liioarbonate  solution  is  added  to 
a  suspension  of  the  sa]x>mn  in  water,  the  saponin 
dissolves,  forming  a  solutio7i  which  lathers  al)Und- 
antly,  and  possesses  to  a  marked  decree  the 
property  of  h,a>molysis.  An  aqueous  solution  of 
the  sapoiiui  does  not  reduce  Fehling's  solution, 
but  does  so  if  pre\-iously  boded  with  tlilute  acid<. 
It  is  dextro-rotatory  ([a]if  =  4-13-28=  in  alcohol'. 
It  contains  (i302  to  63-45  "o  of  carbon  an<l  8-21 
to  8-49*0  ol  hydrogen,  and  determinations  of  its 
molecular  weiglit  gave  values  of  772,  811.  and  820. 
Hydrolysis  with  3 ''o  sidphuric  acid,  or  better  Viith 
alcohoUc  hydrochloric  acid,  produces  rf-araliinose 
and  a  sapogenin.  The  latter  substance,  having 
the  formula  t'j.H  gO,,  crystallises  from  alcohol  in 
small,  tabular,  colourless  and  tasteless  crystals,  of 
m.pt.  319"  C.  It  is  insoluble  in  water,  ether. 
chloroform,  light  petroleum  spirit,  or  acetone, 
sUghtly  soluble  in  ethyl  or  methyl  alcohol,  and 
ven-  soluble  in  alcoholic  potash.  It  cives  the 
same  colour  reactions  as  the  saponin.  The  authors 
suggest  that  the  relation  between  saponin,  sapii- 
genin.  and  arabinose  is  given  bv  the  equation  : 
t',ine.O,3-r2H,0=C„H„0"5  4-2(0  ,H,oO,). 

— F.  Sp. 

Betel    ritie    leaves ;     Ckcmistri/,     physiology,     uml 

commercial  bleaching  of .     H.  H.  Mann  and 

V.  G.  Patwardhan.  Mem.  Dep.  Agric.  ludi.a. 
1916,  4,  281—322.  (See  also  this  J.,  1907, 
1293  ;  1913,  922.) 

CoMMEPCiAL  betel-vine  leaves  from  Piper  Bct'.r, 
intended  for  chewing,  are  usually  mature  or  over- 
mature leaves  whi'h  have  not  hecome  tirittle.  In 
growing   leaves   which    are   not  ■  yet   mature,    the 


starch,  non-reducing  sugars,  and  nitra^tes  increase 
in  amount  during  the  ilay,  whilst  the  reducing 
sugars,  which  fdrni  two-thirds  of  the  total  sugar-;, 
and  the  taiuiin  and  essential  oil  remain  fairly 
constant  throughout  the  day.  In  over-mature 
lea\-es  the  proportion  of  reducing  sugars  is  very 
much  smaller,  whilst  the  non-reducing  sugars  are 
fairly  constant  auil  are  present  in  by  far  the  larger 
amount.  A  leaf  for  <-hewing  shoidd  contain  little 
starch  and  reducing  sugars  but  a  high  pi-oportion 
of  sucrose.  The  most  important  factor  in  deter- 
mining the  value  of  the  leaf  is  the  amount  and 
particularly  the  nature,  of  the  essential  oil  present. 
The  .amount  of  essential  oil  increases  very  largely 
as  the  leaf  liecomes  more  suitable  for  use  and 
declines  when  the  leaf  is  over-mature.  The 
essential  oil  of  betel  leaf  {pan  oil)  consists  essen- 
tially of  phenols  and  terpene-like  sul)stances,  the 
relative  ijroportions  of  which  vary  in  different 
varieties  of  leaves,  the  proportion  of  jjlienols 
being  higher  the  more  esteemed  the  quality  of  tho 
leaf.  Tlie  xiroportion  of  phenols  in  the  oil  from 
light  green  imlileached  leaves  varies  from  42  "o 
(Poona  green  leaves)  to  70  "o  (Ramtek  kapuri 
leaves)  and  in  dark-green  leaves  from  30  "^  to 
4.")°i,.  Bleaching  of  betel-\'ine  leaves  increases  the 
total  amount  of  essential  oil  and  also  the  pro- 
portion of  phenols  contained  in  the  oil.  The 
phenols  consist  chiefly  of  eugenol,  mixed  with  a 
small  amount  of  betel-phenol  (crhavibetol.  l-.allyl- 
3-methoxy-4-hydroxybenzene),  but  no  chavicol  is 
present.  An  investigation  into  the  methoil  of 
Ideaching  betel  leaves  showed  that  (1 )  the  l>leaching 
must  be  carried  out  in  absence  of  Ught.  (2)  the 
atmosphere  in  contact  with  the  leaves  must  he 
suflflciently  saturated  with  moisture  to  prevent 
the  shghtest  drying  of  the  leaves  Init  must  not 
contain  more  moisture  than  this,  other>vise  rotting 
ensues,  (3)  bleaching  can  be  etlected  more  rapidly 
and  uniformly,  with  less  los.s,  by  rotting  at  29  1'. 
to  33"  C.  whilst  temperatures  above  35=  C,  are 
injurious  and  lielow  24"  C  are  useless.  If  bleaching 
is  carried  out  beyond  the  stage  when  the  leaves  are 
yello\\-ish-white  the  amount  of  essential  oil  and  the 
quahty  of  the  leaves  rapidly  decUne, — T,  C. 

Hydrogcnation  of  heterocyclic  compounds.  Catalytic 
kydrotienatioii.  XII.  A,  Skita  and  W.  Brunuer. 
Ber.,  1916.  49,  1597 — 1605. 

P-i'KlDiN'E  was  readdy  reduced  to  piperidine  in 
dilute  hydrocliloric  acid  solution  by  hydrogen  in 
presence  of  colloidal  platinum.  Traces  of  pentane 
were  produced  at  the  same  time.  The  hydro- 
gcnation of  a-picohne.  a-/-lutidine.  and  2.4..3- 
coUidine  proceeded  with  greater  difficulty,  but 
good  residts  were  olrtained  in  acetic  acid  solution 
at  25- — 45=  C.  under  an  excess  pressure  of  3  atm. 
a7-Pheuylquinolinecarboxylic  acid  was  reduced 
to  tetraliydi-ophenylquinoiinecarboxylic  acid  when 
treated  in  dilute  glacial  acetic  acid  solutiim  at 
50" — 60  "0.  with  hydrogen  under  an  excess 
pres.sure  of  1  atm..  in  presence  of  the  platinum 
catalyst.  wMlst  the  decahydro-compound  was 
obtained  l)y  working  under  a  pressure  of  3  atm., 
and  using  a  larger  quantity  of  catalyst.  The 
tetrahydru-compo\md  is  crystalline  and  melts  at 
218-  ('..  whilst  the  decahydro-derivative  is  amor- 
phous, melting  at  330  C.  (with  decomp.).  The 
hydrogenatiou  of  the  cinchona  alkaloids,  although 
presenting  gi-eater  difficidty.  was  also  effected. 
Tlius  quinine,  or  dihydi-oquinine,  absorbed  3  or  6 
mols,  of  hydi-ogen  according  to  the  duration  of 
treatment,  being  converted  into  hexahydro- 
cinchonidine.  m.pt.  206=  C,  and  dodecahydro- 
cinchonidine,  m.pt.  104"  C.  The  same  hesahydro- 
cinchonidine  was  also  obtained  by  catalytic 
reduction  of  dihydrocinchonidine.  Similarly  by 
the  hydrogenatiou  of  quinidine  and  cinchoniue  a. 
hexahvdrocinchouine  of  the  formula  C'lsH.jXiO,- 
m.pt.  241' t'..  was  obtained. — G.  F.  M, 
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ChoU-alrrol    into    roproslcrol ;     Conversion    of . 

A.  Wiiulaiis.  BiT..  lUIO,  49,  1724—17:54.  (See 
this  J..  nUo,  Ills.) 

By  the  ri-iluotion  of  cliolesten>l  witli  hydrtigon  in 
presence  of  nickel,  a  now  product.  Tcholcstftnol, 
was  obtaineil,  which  has  tlie  same  nieltiui:  point 
and  rotatory  power  as  d-cholestanol  l>vit  differs 
from  it  in  crystaUisint;  fr<.>m  dihite  aU'ohol  without 
water  of  crystallisiition.  It  was  piincd  t<i  l>e,an 
addition  compound  of  several  liydi-oircnised 
cholester>«ls.  and  from  it  pseudo-copinistcii)!  and 
f-cholestam)l  weiv  obtained.  The  sepir.ition  of 
these  compounds  pi-<ivetl  extremely  dillicult.  but 
was  eventually  efVect»Hi  by  boiling  with  sodium 
amylate  and  aniyl  alcohol,  pi-ecipitatint;  with 
digitonin.  and  ivpeatini;  the  operation.  In  this 
way  a  tlltrate  was  obtainiHl  containing  practically 
pure  pseudo-coproBterol.  As  the  last  named  can 
be  easily  converted  into  coproster<>I.  the  synthesis 
of  the  latter  from  cholesterol,  which  has  hitherto 
only  been  effected  by  intestinal  bacteria,  is  now 
possible  by  chemical  means. — E.  H.  T. 

l.S-Diaminci  ;     Synlhesis    of b)/    reduction    of 

'2-tnerrapto-li-oxypyrimiiiines.  T.  B.  Johnson 
and  A.  W.  Joyce.  J.  Amer.  Chem.  Soc.  1916, 
38,  1851—1860. 

The  reduction  of  6-oxj-pyTimidine-2-mercaptan 
derivatives  by  sodium  and  alcohol  has  lieen 
found  to  furnish  a  pi-actical  method  fur  the 
synthesis  of  the  correspondinji  l.li-diamincs.  and 
the  authors  describe  the  preparation  in  this  way 
of  trimethylenediaminc  from  6-oxypyrimidine-2- 
methylmercaptan  and  from  5-cthoxy-6-ox>i)yriin- 
idine-2-ethylmercaptan,  of  diaminobutane  from 
4-methyl-6-oxypyrimidine-2-ethylmercaptan  and 
from  2-thio-4-methyl-6-ox>-p\Timidine,  of  1.3- 
diaminoisobutane  from  5-methy]-6-oxj"pyrimidine- 
2-ethylmercaptan,  of  l-amino-3-methylamino- 
propane  from  l-methyl-6-oxj'pyriniidine-2-ethyl- 
mercaptan.  and  of  l-methylamino-3-aminobutane 
from  1 .4-dimethyl-6-oxypyrimidine-2-ethylniercap- 
tan.  The  oxypjTimidine  derivatives  are  easily 
synthesised,  and  it  is  possible  to  prepare  from  them 
mono-alkylated  diamines  difficult  to  obtain  by 
any  other  method. — A.  S. 

Aeetylsalicylic  acid  ;    Physieal  and  chemical  testa 

for .     D.  E.  Tsakalotos.     J.  Pharm.  Chim., 

1916,  14,  174—177. 

ACETYLS.\LiCYLic  acid  when  heated  just  to  its 
melting  point  on  an  object  glass,  and  allowed  to 
solidify,  crystallises  in  concentric  rings.  If  heated 
t-o  a  somewhat  higher  temperature  solidification 
IS  slow  and  a  vitreous  mass  is  formed.  When 
aeetylsalicylic  acid  is  mamtained  in  a  fused 
condition  acetic  acid  is  evolved  and  salii  ylo- 
salicylic  acid  is  formed.  For  this  reason  an 
accurate  determination  of  its  melting  point  is 
impossible  since  this  depends  on  the  rate  of  heating. 
A  .solution  of  pure  acetylsalii  ylic  acid  prepared 
rapidly  by  dissolving  in  alcohol  and  adding  water, 
gives  at  first  no  reaction  with  dilute  ferric  chloride. 
If  the  solution  stands  for  some  time  before  l)eing 
tested,  a  violet  coloration  is  produced.  If  the 
acid  Ls  heated  just  to  its  melting  point  ami  then 
dissolved,  it  gives  an  immediate  intense  violet 
coloration  with  ferric  chloride.  If  it  is  lieated 
above  its  melting  point  and  then  dissolved  in 
alcohql,  water  precipitates  salicylosalicylic  acid 
and  ferric  chloride  gives  a  pale  violet  colour. 
Self's  vanadium  reagent  for  salicylic  acid  (tliis  J., 
191.5,  511)  Ls  more  simply  prepared  by  dissoh  ing 
a  little  ammonium  vanadate  in  concentrated 
sulphuric  acid,  and  adding  water  until  the  intensity 
of  the  orange  colour  begins  to  diminish  ;  the 
formaldehyde  may  be  omitted.  .Solid  aeetyl- 
salicylic acid  with  this  reagent  gives  no  result  at 
first,  but  after  a  few  instants  a  yellowlsh-grecn 
colour  (levelops,  changing  to  an  intense  green. 
If   the   acid   is   previously   heated   to   its   melting 


point,  it  gives  an  intense  green  colour  at  once. 
while  if  previously  heated  above  its  melting  point, 
a  deep  green  colour  changing  instantly  to  brown 
is  observeii. — F.  Sp. 

Arscno-compounds ;    Aromatic .     XI.     Mixed 

arscno-voni pounds.     P.  Karrer.     Ber.,  1916,  49, 
1648—1650. 
L'nsymmetuic  AL  a rseno -compounds  are  obtained 
by  the  interaction  in  solution  of  two  symmetrical 
compounils  according  to  the  equation  : — 

K.As:  AsH-K'As+AsH'=2K.\s  :  AsR'. 
Thus  when  3.4.5.3'.4'.5'-hexa-aminoai'senoben- 
zene  hyilrochloride  and  3.3'-diamino-4.4'-dihv- 
droxyarseiiobenzene  hydrochloride  are  rapidly 
heated  to  SO'  V.  in  aqueous  solution,  and  a  large 
excess  of  hydrochloric  acid  (sp.gr.  1-12)  added, 
the  mixed  arseno-conipound  of  the  formula 
(OIlXNHjjOeHjAs  :  AsC8H.(XHj)„3Hri,  is  pre- 
cipitated in  liright  yellow  Hakes.  The  mixed 
ai-seno-compoiind  obtained  in  a  similar  way 
from  hexa-annnoarsenol)enzene  and  tetra-aniino- 
dimethvldianiinoarsenobenzene   is   also   descriV)ed. 

— G.  F.  M. 

Arsenobemene  deritatires  ;  Cauxcs  of  the  injurious 
effects  observed  after  the  injection  of — — .  J, 
Danysz.  Comptes  rend..  1916,  163,  246—248. 
The  injurious  effects  sometimes  produced  by  the 
inje<  tion  of  products  containing  the  arsenobenzene 
group  [c.ij.  neo-  and  novo-salvarsan)  are  due  to 
vaso-dilation  and  to  the  formation  of  a  precipitate 
which  clogs  the  capillaries.  The  mono-  and  di- 
sodium  salts  of  the  arsenobenzene  derivatives 
are  particularly  lialde  to  give  precipitates  in  the 
presence  of  mineral  salts,  including  sodium 
chloriiie.  but  the  precipitation  may  be  retarded  or 
prevented  by  the  presence  of  blood  serum,  sugar, 
or  glycerol.  Prolonged  treatment  with  very  dilute 
solutions  is  recommended.  The  di-sodium  salts  of 
the  products  are  more  active,  and  at  the  same 
time  safer,  than  the  neutral  products.  It  is 
pointed  out  that  the  formation  of  a  precipitate, 
manifested  by  the  appearance  of  unpleasant 
symptoms  within  6  horn's  after  the  injection,  is 
an  es-i^ential  factor  in  the  therapeutical  efficiency 
of  the  products. — \V.  P.  S. 

Hydrolysis  of  phenyl  ethers  and  esters  by  means  of 
the  hydrochlorides  of  aromatic  bases.  Preparation 
of  aiiilidcs  and  their  homologues.  Klemenc. 
Sec  HI. 

Behaviour  of  chromous  salts  totcards  acetylene,  and 
the  reducing  action  oi  salts  of  dii-alent  chromium. 
Traube  and  Passarge.     See  Vll. 

Action  of  hydrogen  sulphide  on  dextrose.   Schneider. 
See  XVII. 

Methylheptenonc   as   an    insecticide.      See   XIXb. 

Petro'iriiphic  microscope  in  analysis.     Wright.     Se^ 
XXIII. 

P.^TK.NT.S. 

Anhydrides  of  fatly  acids  :  Process  of  manufacturing 

.      K.   tioldschmidt  and   F.  Spitzer,    Kssen. 

Germanv,   .A.ssignors   to   (ieneral   Chemical   Co.. 

New  York.    U.S.  Pat.  1,195.205,  Aug.  22,  1016. 

Date  of  appl.,  Oct.  29.   1909. 
See  Eng.  Pat.  2.5,433  of  1908  ;    this  J.,  1910,  112. 

Anhydridm  ;     Manufacture    of    organic    acid . 

F.  W.  Jahn.  .\ssignor  to  General  Chemical  Co., 
Xew  York.  I'.S.  I'at.  1,195,227,  Aug.  22,  1916. 
Date  of  appl..  Mar.  27,  1909.    . 

See  Eng.  Pat.  5939  of  1910  ;    this  J.,  1910,  1227. 

Nicotine  ;     Process    of    extracting from    green 

or  uncured  tobacco.  11.  N'illiers-Stuart,  Llsmore, 
Ireland.  I'.S.  Pat.  1.196,184,  Aug.  29,  1916. 
Date  of  appl.,  .May  9,  1913. 

See  Eng.  Pat.  20.347  of  1912  ;   this  J.,  1913,  924. 
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Uiisiilurated  hydrocarbons  conlahiing  the  conjugaird 

bond  ;   Procfus  for  the  piirificatinn  of .    K.  K. 

.Matthew.^,    Blsiiklieath,    and     K.     H.    Strange. 

Ix.ndon.      U..S.   Pat.    l,19ti,25!».   Aug.   29,    191(5. 

Pate  of  appl..  Mar.  Iti.  19ir>. 
See  Eng.  Pat.  6897  of  1914  ;    this  .T..   191."),  03.".. 

[Unsaturated  hi/drorarbons  ;    Prore.is   for    purifyhu/ 

.    F.  E."  Matthew.s  and  R.  11.  Strango.     Fr. 

Pat.  477,983,  Mar.  11,  191.".. 

Sek  Eur.  Pat.  1)897  of  1914  :    tliis  .T..  1915,  fi3r). 

Menthyl    mcthytsalicylate  ;      ManuUidnre    of . 

New    York    Salesthvl    Coiporation.        Fr.    Pat. 

478,102,  .Mar.  20,  19"l5. 
See  U.S.  Pat.  1,1.33,832  of  191.->  :  tliis  .1..  liU.').  :<::,. 

Ben:iminazoleK    ronlaininfi    tin  cthyhimino    gronj). 

and   their   preparation.       f).  Maron.      Fr.    Pat. 

478.299.  Apr.  6,   1915. 

Ske  Eng.  Pat.   1752  of  1915  ;  this  J..   191C,   197. 

4-X-AlkylnilrosaminoaryJ-l-arsenic     acids;      Pre- 
paration oi .    Les  EtabL  Poulenc  freres.  and 

K.  J.  Oeciislin.    Fr.  Pat.  479,646.  Dec.  28,  1914. 

See  Eng.  Pat.  22,522  of  1914  :    this  J..  1916,  557. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Collodion  silver  bromide  emulsions.    Liippo-Cranier. 

Koll.-Zeits..  1916.  18,  IS— 20.  Chem.-Zeit..  1916, 

40,  Rep.,  304. 
1'nlike  gelatin  emulsions  in  which  an  increase 
in  size  of  grain  is  accompanied  Ijy  an  increase  in 
sensitiveness,  collodion  emulsions  lose  seiisitiveness 
with  increa.se  of  size  of  grain  if  digested  for  some 
hours  with  an  excess  of  ammonium  bromide. 
It  is  ad\isable  tlierefore  to  work  with  as  small  an 
exce.s.s  of  bromide  as  possible  and  to  wash  the 
emuLsion-s    soon   after    preparation. — B.  V.  S. 

Antimony  toning  of  developed  pictures.    Li.  Strasser. 

Phot.  Rundsch.,  1916.  53,  33 — 35.     Chem.-Zeit., 

1916,  40,  Rep.,  304. 
By  treatment  of  a  bleached  silver  print  with  a 
O-SOo  solution  of  .SchUppe's  salt  (sodium  thio- 
antimonate)  a  stable  red-brown  tone  is  obtained 
with  no  alteration  of  gradation.  Simultaneous  or 
subsequent  sulphide  toning  gives  a  colder  brown 
tone.— B.  V.  S. 

Priroaraphic  microscope  in  analt/sis.     Wriglit.     See 
XXIII. 

Patents. 

Photographic  transfer  processes.  F.  W.  Kent, 
Clapham.  and  T.  P.  ^liddleton.  Pamham.  Eng. 
Pat.   12,091,  Aug.  21,  1915. 

The  process  described  in  Eng.  Pat.  29.616  of  1912 
(this  .1..  1914,  221)  is  extended  and  modified. 
Paper  to  be  used  as  base  for  a  transfer  process  is 
saturated  with  paraffin  wax  and  the  surface  buft'ed 
with  a  rotary  brush  while  the  wax  is  still  soft. 
One  side  of  the  paper  is  coated  with  a  substratum 
solution  of  pyroxylin  and  then  with  a  sensitised 
gelatin  emulsion.  By  dissolving  the  pyroxylin  in  a 
uiixture  of  alcohol  and  ethyl  acetate  or  similar 
solvent  containing  a  little  water,  a  porous  friable 
film  is  obtained  which  is  sufficiently  adherent  to 
retain  the  emulsion  on  the  waxed  paper,  but  allows 
easy  .stripping.  A  description  is  given  cf  an 
apparatus  for  waxing,  buffing,  sul.stratum-coating, 
and  emulsion-coating  in  a  contimn)US  operation. 
The  siuface  to  which  the  print  is  to  be  transferred 
is  preferably  prepared  with  a  solution  ot  gelatm, 
fish-glue,  or  similar  water-soluble  cement,  instead 
of  with  a  solution  of  resin  or  rubber  or  similar 
substance  as  explained  in  the  first  patent. — B.V.S. 


Colour  photograph)/.  A.  N.  Pierman,  Newark,  N.J. 
U.S.  Pat.  1.19(1,718.  .\ug.  29,  lOKi.  Date  of 
appl.,  Apr.  8,   1908. 

A  sruLTicoLOUR  screen  is  composed  ot  flexible 
coloured  strands  woven  together  in  a  regular  pattern 
and  embedded  in  a  thin  flexible  transparent  or  trans- 
lucent ribbon  )iy  .so.aking  the  screen  in  a  suitable 
.solution,  e.g..  a  collodion  solution,  and  drjnng  olT. 
The  composite  fihn  is  coated  with  sensitive  emul- 
sion.—B.  V.  S. 

Rontgen    photography  ;      Sensitive     jdate    for 

and  process  of  making  the  same.  H.  .Arnold, 
Charlottenburg,  and  M.  IiO\'j--Dorn,  Berlin, 
(iennany.  U.S.  Pat.  1.195.432,  Aug.  22,  1916. 
Date  of  appl..  Mar.  1,  1915. 

Skr  Eng.  Pat.  2243  of  1915;    this  .T..   1916,  .386. 

Photographs  in  colour  and  method  of  making  tJu: 
.tame.  .J.  G.  CapstalT,  .Assignor  to  Eastman  Kodak 
("o..  Rochester,  N.Y".  '  U.S.  Pat.  1,196,080, 
Aug.  29.  1916.    Date  of  appl.,  Sept.  21,  1914. 

See  Eng.  Pat.  13.430  of  1915  ;    this  .T.,  1916,  907. 

Coloured  images  ;  Process  for  obtaining .  Kine- 

macolor  Co.  of  America.  Fr.  Pat.  478,011, 
Mar.   13.   1915. 

See  Eng.  Pat.  3666  of   1915  ;    this  .T..   1910,  73. 

Screens  for  colour  photography  and  photography  in 
general.  J.  Rheinberg.  Fr.  Pat.  178.117,  .Mar. 
22,  191.5. 

See  Eng.  Pat.  9929  of  1914  ;    this  .T..   1915,  637. 

Photograph)/  in  colours.    J.  E.  Thornton.    Fr.  Pat. 
478,928,  June  5,   1915. 

See  Eng.  Pat.  13,711  of  1914  ;  tliis  J.,  1915,  818. 
Photographic  images  in  colours  ;  Production  of  - 


P.  D.  Brewster.   Fr.  Pat.  479.160.  .Tan.  21.  1915. 
See  Eng.  Pat.   1073  of  1915  ;    this  J.,  1916,  329. 

Photographic  developer.    T.  J.  Brewster.    PV.  Pat. 
479,665.  .Sept.   4,   1915. 

See  Eng.  Pat.  9331  of  1915  ;    this  J.,  1918,  907. 


XXm.— ANALYSIS. 

Pefrographic  microscope  in  analysis.    F.  E.  Wright. 

J.  Amer.  Chem.  .Soc,  1916,  38,  1647—1658. 
It  Ls  possible  with  the  aid  of  the  petrographic 
microscope  to  measure  readily,  and  with  sufficient 
accuracy,  the  optical  constants  ot  crystal  grains 
measuring  only  0  01  mm.  in  diameter,  and  the 
author  discu.sses  briefly  the  application  of  the 
instrument  to  chemical  problems.  It  is  possible, 
for  example,  to  identify  any  one  of  the  pentose- 
and  hexose-osazones  by  means  of  their  optical 
constants,  e\en  though  only  a  few  milligrams  of 
sub.stance  is  available.  In  the  identification  of 
alkaloids,  also,  where  chemical  methods  are  un- 
satisfactory or  difficult  to  apply,  the  petrographic 
microscope  should  prove  of  value.  Other  appli- 
cations mentioned  include  the  examination  of 
baking  and  cleaning  ijowdei-s.  abrasives,  paints, 
fertilisers,  cements,  drugs,  sugai-s,  salt,  and  photo- 
graphic developers. — A.  S. 

Hydrogen  ions  ;  Use  of  .solutions  of  borax  and  boric 
acid  in  the  eolorimetric  determination  of  the  con- 
centration   of in    sea    water.     S.    Palitzsch. 

t^omptes  rend.  Ti-av.  Lai).  Carlsberg,  191(),  11, 
199—211. 
.SoLUTloxs  of  known  concentration  of  hydrogen 
ions,  to  serve  as  standards  in  colorimetry.  may  be 
conveniejitlv  prepared  from  suitable  proportions 
of  boric  acid  and  borax,  both  of  which  can  be 
easilv  obtained  sufficiently  pure  .and  stored  for 
long"  periods,    in    the    crystalline    form,    without 
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change.  The  author  has  studied  in  particular  the 
preparation  of  solutions  liavina;  pn  I'ctweon  7 
and  9.  tor  ii-^o  in  testins;  the  re.iction  of  sea  water 
during  an  Antic  expeilition.  The  values  of  pH 
for  mixtures  of  an  M  20  solution  of  borax  niul  an 
M  '5  solution  of  boric  acid,  in  various  proportions, 
are  piven,  and  also  the  "  siilt  oiTor  "  for  ipiautities 
of  sodium  chloriile  >ip  to  ."V.'i  "^  wlu-n  phenolplithal- 
ein,  naphtholphthalein  (see  this  J.,  1910,  UTS),  or 
neutral  red  L<  employed. — J.  H.  I.. 

Metals   of  the  copper-tin    (jroun  ;   Elect roanalytical 
tncthtni  for  itetenniiiation  ana  separation  of . 

E.  P.  Schoch.  D.  J.  Brtiwn.  and  T.  K.  I'liipps. 
J.  Amer.  Chem.  Soc,  li)lt5.  38,  1000 — 1081. 

AXTIMOXT.  bismuth,  copper,  lead,  tin.  and  cadmium 
mav  be  deposited  quantitativclv  from  hyd'ochloric 
acid  electrolytes,  it  a  suitable  reducing  agent, 
e.p.,  hydroxylamine  hydrochloride,  is  present  in 
the  solution  and  oxides  of  nitrogen  or  nitric  acid 
are  absent,  and  the  s.ime  electrolytes  in.ay  be  used 
to  separate  the  metals  mentioned  from  each  other 
and  from  other  metals  of  the  copper-tin  group  by 
the  graded  potential  method.  The  authors  use 
the  Sand-Fischer  apparatus  and  flectivdes  (.Sand. 
this  J.,  1907.  490  ;  190S,  90:<  ;  Fischer,  Elektro- 
anal.  Schnellmethodet'.),  with  a  special  clamp  which 
allows  either  of  the  electrodes  to  lic  removed  and 
replaoeil  quickly  without  dLsturbing  tlie  other,  and 
renders  the  apparatus  more  rigid,  so  that  it  is 
possible  to  i-ot.ite  the  stirrer  at  a  speed  of  SOO 
revolutions  per  minute  without  loss  of  electrolyte 
by  splaishing.  The  electi-Olyte  (150 — 200  c.e.) 
should  be  of  such  concentration  as  to  give  a  dejiosit 
of  at  least  0-1  grm.  of  any  constituent  and  a  total 
for  any  single  deposit  not  exceeding  0  07  gnu.,  and 
2  grms.  of  hydroxylamine  hydrochloride  is  added 
to  remove  oxides  of  nitrogen  and  free  chlorine. 
It  arsenic  is  present.  3  grms.  of  hydroxylamine 
hydrochloride  is  added,  and  the  arsenic  is  removed 
))y  flistillation  in  a  current  of  hydrogen  chloride. 
Bismuth,  copper,  and  antunonV  are  deposited 
together  with  the  minimum  electromotive  force, 
then  tin  and  lead  togetlier.  and  subsequently 
cacbnium.  Detailed  descriptions  are  given  of  the 
determination  of  tin  ;  determination  of  copper  ; 
separation  of  copper  from  tin  ;  determination  of 
bismuth  :  determination  of  antimony  ;  separation 
of  antimony  or  bismuth  from  tin  ;  detennination 
of  lead  ;  simultaneous  deposition  of  lead  and  tin, 
and  their  separation  ;  separation  of  tin  from 
cadmium  ;  separation  of  copper  from  antimony  ; 
simultaneous  deposition  of  copper  and  antunony 
in  presence  of  lead  ;  simultaneous  deposition  of 
copper.  liLsmnth.  and  antimony  in  presence  of  tin 
or  of  tin  and  lead  ;  separ.ation  of  bi.smuth  froxn 
antimony  ;  simultaneous  deposition  of  copper  and 
bismuth  in  presence  of  antimony  ;  separation  of 
bismuth  and  copper  by  precipitation  of  the 
bismuth  as  phosphate. — A.  S. 

Silver;    Electroanahjais    of trith    solutions    of 

silver  chloride  in  ammonia.     K.   P.   Schoch  and 

F.  .M.   Crawford.     .1.   Amer.   Chem.  Soc.,    1916, 
38,  1082—168.3. 

About  1.50  c.c.  of  solution  containing  from  016 
to  0-59  grm.  of  silver  in  the  form  of  chloride 
dissolved  in  exce.ss  of  ammonia  and  20  grms.  of 
ammonium  chloride  is  electrolysed  in  the  apparatus 
described  in  the  preceding  abstract.  An  initial 
current  of  035  ampere  is  used,  corresponding  to 
a  potential  difference  of  11  volts  between  the 
electrodes,  and  the  voltage  is  kept  constant  until 
the  current  drops  to  zero,  and  then  allotted  to 
rise  graduaUv  to  1-8 — 1-4  volts,  and  electrolysis 
continued  for  25 — 30  mins.  About  990%  of  the 
total  silver  in  thus  deposited;  3  grms.  of  crj-stal- 
ILsed  oxaUc  acid  is  tlien  added,  the  solution  is  luade 
slightly  acid  to  litmus  by  means  of  concenti.ated 
hydrochloric  acid,  and  electrolysis  continued  for 
20  mins.  to  deposit  the  last  traces  of  silver, — A.  S. 


Hapid  method  for  determination  of  sulphur  in  coal 
tjas.     .Mylius  and  Iliittner.     Sec   II.\. 

Volumelrie  determination  of  hydrogen  bi/  oxitlation 
with  activated  chlorate  solution.  Removal  of 
carbon  mo)ioride  by  means  of  7tiercuric  chromate. 
Hofmann.     Sec  1I.\. 

Retardation  by  carbo)i  monoxide  of  the  o.ridation  of 
hydrogen  in  the  chlorate  pipette,  a  contribution  to 
the  knoicledije  of  contact  poisons.  Hofmann  and 
Schibsted.     Sec  U.K. 

Soditim  pyrotjallate  as  a  reatjcnt  for  the  determination 
of  o.ryyen.    .Shipley.    See  II.\. 

Detection  of  nickel  in  cobalt  salts.     Middleton  and 
Miller.     Sec  VII. 

Oxidation    of   manyanous    to    vwniianic    salts    by 

nitrous  acid.    Prandll.    See  VII. 
Behaviour  of  chromous  salts  towards  acetylene,  and 

the  reducinij  action  of  salts  of  divalent  chromium. 

Traube  and  Pas.sarge.     Sec  VII. 

Use  of  diphenylglyoxime  as  indicator  in  volumetric 
determination  of  nickel  in  iron  and  steel  by 
Frevert's  method.    Kelly  and  Conant.     See  X. 

Volumetric  detennination  of  lead.    W.addell.    See  X. 

Exatnination  of  Chinese  wood  oil.  Browne.  SeeKll. 

Chemical  and  viicroscopical  examination  of  leather. 
Seel  and  .S.ander.     See  XV. 

Determination   of  chromic  oxide   in   chrome-tanned 
leather.     l^.amb  and  Harvey.     See  XV. 

Benzoyldihydromethylkctol-hydrazinc.  a  new  reagenl 
for  galaclosc.    \'on  Braun.    See  XVII. 

Comparison  of  the  bacterial  co^mt  with  the  sediment 
or  dirt  test  of  milk.      Campbell.     See  X1X.\. 

Origin  of  the  humin  nitrogen  formed  by  the  acid 
hydrolysis  of  proteins.  Hydrolysis  in  the  presence 
of  earboh}/(lrates  and  of  aldehydes.  Gortner. 
See  XIX.\. 

Analysis  of  mineral  waters  by  volumetric  methods. 
[Delermination  of  magnesium.]  Jensen.  See 
XIXb. 

Determination  of  thiosulphate  sulphur  in  lime- 
sulphur  solutions  by  iodine  titration.  Bluraenthal 
and  Averitt.     See  XIXb. 

Physical  and  chemical  tests  for  acetylsalicylie  acid. 
Tsakalotos.     See  XX. 

P.\TI-:XTS. 

Detecting  and  indicating  the  presence  and  proportion 
of  a  gas  mixed  with  air  or  other  gases  ;    Apparatus 

for .      H.    K.    Wel).ster.      Fr.   I'at.   478,307, 

Apr.  13,  1915. 

See  Eng.  P.at.  9196  of  1914  ;    this  J.,  1915,  639. 

Apparatus  for  and  method  of  measuring  the  plasticity 
of  rubber  and  rubber  mixings.  Eng.  Pat.  15,438. 
See  XIV. 


Book  Received. 

Gas  CHEMI.STS'  Sum.mary,  1915.  By  A.  V.  Hend- 
BICKSOX.  Published  by  Walter  King,  11,  Bolt 
Court,  Fleet  Street.  E.G."  216  pages.  Price 3s.  6d. 
The  appearance  of  this  useful  annual  will  be 
welcomed  by  aU  those  interested  in  the  chemistry 
of  gaseous  fuels.  It  is  di\-ided  into  chapters  as 
follows.  —  I.  Carljonisation.  II.  Condensation, 
washing,  purification,  naphthalene  and  cyanogen 
extraction.  III.  Tar  and  ammonia.  IV.  Oil 
and  «;arburett«d  water-gas.  V.  Photometry  and 
calorimetrv.  VI.  Gaseous  heating  and  ventilation. 
VII.  Gas  analysis.  VIII.  Tests.  IX.  Miscel- 
laneous. A  bibliography  and  subject  and  name 
indexes  conclude  the  volume. 
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Hon.  Local  Secretary  : 
A.  Lauder,  13,  George  Square,  Edinburgh. 
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E.  G.  B«ekett. 
A.  R.  Beir;. 
Thomu  Call&o. 
E.  K.  CUrk. 
W.  H.  Coleman. 
Cecil  H.  Descb. 


Glasgow  Section. 


dkavman ;  James  Maclcod. 
Viet-Chairman  :  QuiDtin  Hoore. 
CammittM  ; 
Jas.  Fail).  | 

Robert  Uamilton. 
T.  H.  P.  Hcriot. 
S.  H.  B.  LangUndf.  ^ 
James  Lawrence. 


W.  0.  McKflUr. 
J.  McFarlane. 
0.  T.  Purvis. 
James  Reid. 
James  Robortson. 


Bon.  Sfcreiarp  and  Treasurrr : 
Q.  S.  Cruikshanks,  Royal  Technical  College,  Glasgow. 


Liverpool  Section. 


A.  Carey. 

P.  de  O.  Cogbill. 

J.  Findlater. 

J.  Harger. 

E.  V.  Masson. 


Chairman  :  John  Gray. 
Viu-Cliairman  :   E.  C.   C.   Baly. 
Committu : 
E.  L.  Peck. 
H.  E.  Potts. 
A.  1.  Smith, 
i'rank  Tate. 


W.  P.  Thompson. 
O.  Carrutbers 

Thomson. 
Stnart  J.  WUleox. 


Hon.  Treasurer : 
Edwin  Thompson,  25,  Sefton  Drive,  Liverpool. 

Hon.  Local  Suretary  : 
Alfred  Holt,  Tbe  Cniversity,  Liverpool. 


London  Section. 


Julian  L.  Baker. 
W.  A.  Bone. 
A.  W.  Croaaley. 
E.  V.  Evann. 
J.  T.  Hewitt. 


Chairman :  A.  R.  Ling. 

Tict-Chairman  :   H.  £.  Armstrong 

Committee  : 

W.  R.  Hodgkinson. 

E.  Grant  Hooper. 


H.  A.  D.  Jowett. 
C.  A.  Keanc. 
W.  J.  Leonard. 


J.  W.  McDonald. 
Stephen  Miall. 
J.  Gordon  Parker. 
R.  Seligman. 


Hon.  Local  Seeretarj/  and  Treasurer : 
T.  D.  Horson,  14,  Elm  Street,  Gray's  Inn  Road,  W.C. 


Manchester  Section. 


All  pan. 

Ardent. 
F.  Armstrong 
Baddiley. 


Chairman  :  J.  U.  Hoteason. 
Vice-chairman  :  W.  Thomson. 
Committee : 
L.  Blundell.  '  A.  Lapwortb. 

I  Bertram  Uart.  £.  F.  Morris. 

I  J.  Huebner.  A.  Worthington. 


Hon.  Local  Secretary  : 
L.  B.  Vlles,  Belmont,  Gowan  Road,  Alexandra  Park,  Manchester. 


Newcastle  Section. 


Cliairman  :    H.  Pelle. 
Vice-chairman  :  T.  W.  LoWbond. 


P.  P.  Bedson. 
C.  Budde. 
B.  H.  Collins. 
W.  Diamond. 


CommiUu : 
3.  T.  Dunn. 
F.  C  Garrett. 
T.  Hardie. 


O.  P.  Lishman. 
J.  H,  Patterson. 
H.  D.  Smith. 


Hon.  Local  Secretary    : 
B.  F.  Hooper,  10,  The  Elms  West,  Sunderland. 


New   England  Section. 


Chairman  :  S.  W.  Wilder. 
Vict-Chaiman :  (vacant.) 


F.  E.  Atteaux. 
0.  O.  Bird. 
D.  J.  Danker. 
W.  C.  Durfee. 
C.  H.  Fish. 


Committee  : 

C.  L.  GagnebiD. 
R.  HUU. 
H.  P.  Knapp. 
\V.  D.  Livermore. 
L.  A.  Olney. 


W.  K.  Robbins. 
B.  E.  Schlesiagei. 
H.  J.  Skinner. 
W.  S.  Williams. 


Hon.  Treasurer  : 
Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass..  U.S.A. 

Hon.  Local  Secretary : 
A.  A.  Claflin,  Avery  Chemical  Co.,  Lowell,  Mass.,  U.S.A. 


New  York  Section. 


C.    BaskerviUe. 
8.  R.  Church. 
Carleton  Ellis. 
W.   M.    Grosvenor, 
Martin  H.  Ittner. 

Hon.  Treasurer :  Frank  C 


Chairman  :    Jerome   Alexander. 
riee-Chairnuin :    C.  E.  Sholes, 
Committee : 
I  D.  W.  Jayne. 
A.  C.  Langmuir. 


H.  S.  Miner. 
Gilbert  Rigg. 


Allen  Rogers. 
Utley  Wedge. 
M.  ('.  Whitaker 
H.  Wigglesworth. 


R.  Hemingway,  Bound  Brook,  N.J., 
U.S.A. 
Hon.  Local  Secretary  : 
P.  C.  Mcllluney,  60,  East  41st  SUcct,  New  York  City,  U.S.A. 


T.  H.  Adams. 
L.  Archbutt. 
M.   BarrowclifT. 
F.  H.  Carr. 


Nottingham  Section. 

Chairman  :    R.  M.  Caven. 
Kic«-C/Kiir»i«n ;  S.  R.  Trotman  and.John^White 
Committee  : 
B.  Collitt, 


R.  Duncalie.  | 

J.  H.  Dunford. 

F.  Stanley  Kipping.  ] 


C.  £.  B.  Merriman. 
A.  Smith. 
J.  T.  Wood. 


Hon.  Treasurer  : 

S.  J.  Pentecost,  Lenton  Works,  Nottingham. 

Eon.  Local  Secretary : 

J.  M.  WUkie,  38,  South  Road,  West  Bridgford,  NottingLam. 


Sydney,  N.S.W.,  Section. 

Chairman  :  H.  G.  Smith. 
Vice-chairman  :  C.  E.  Fawaitt. 
Committee  : 
R.  W.  Challinor.        |  R.  Greig-Smitb.         ]  Loxley  Mcggltt. 
F.  A.  Coombs.  G.  Barker.  S.  E.  Sibley. 

J.  D.  Granger.  I  A.  B.  Hector.  I  B.  J.  Smart. 

Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'ConnclI  Street,  Sydney,  M.S.W 


Yorkshire  Section. 


Chairman  :    J.  W.  Cobb. 
Viee-Chairman :    W.  McD.  Mackey. 


A.  M.  Auty. 
Jamc^  Bedford. 

B.  A.  Uurrcll. 
8.  H.  Davien. 


Committee : 
J.  Evans. 
C.  P.  Finn. 
W.  M.  Gardner. 
A.  G.  Green. 


C.  H.  Il.irdv. 
F.  W.  Itlchnrdson. 
J.  J.  ThonipaOD. 
Geo.  Ward. 


Hon.  Local  Secretary  and  Treasurer : 
T.  Fairlcy,  17,  East  Parade,  Leeds. 
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Ofiicial  Notice. 


REPORTS  OF  THE  PROGRESS  OF  APPIJED 
CHEMISTRY. 

Tlic  flr.st  volume  of  (he  Reports  of  tlic  Progress 
of  Applied  Oiemistry  is  now  in  active  preparation, 
and  will,  it  is  hoped,  he  puhlished  in  December. 
It  will  cover  recent  progress  to  the  end  of  June, 
191<).  The  second  volume  will  deal  with  the 
period  up  to  the  end  of  1917,  and  .subsequently 
it  is  proposed  to  issue  the  Reports  annually. 

The  Reports  will  present  a  critical  summary  of 
the  progress  tliat  has  been  made  in  the  various 
branches  of  chemical  industry  during  the  period  in 
question.  It  lias  not  been  found  practicable  to 
treat  every  section  of  the  Journal  classification. 
Agricultural  chemistry,  the  chemistry  of  foods, 
and  analysis  are  fully  dealt  with  in  the  admirable 
series  of  Reports  issued  annually  by  the  Chemical 
Society,  and  tor  the  present  "there  will  be  no 
sections  on  general  plant  and  explosives. 

The  following  is  a  list  of  the  subjects  which  wiU 
be  dealt  with,  together  with  the  names  of  the 
experts  who  are  contributing  to  this  volume  : — 

Fuel— 3.  W.  Cobb,  B.Sc. 

das,  destntrtive  distillation,  tar  products — E.  V. 

Evans,  F.I.C. 
Mineral  oils-  -A.  W.  Eastlake. 
Dyestuffs—O.  T.  Morgan,  D.Sc,  F.R.S. 
Fibres,  paper,  dyeing,  printing — Julius  Huebner, 

F.I.C. 
Acids,  alkalis,  salts,  etc. — H.  A.  Auden,  Ph.D. 
(llass,  ceramics,  cement,  etc. — J.  A.  Audley,  B.Sc. 
Metals,     metallurgy — W.     R.     E.     Hodgkinson. 

Ph.D.,  F.I.C. 
Electro-chemistry — J.  T.  Barker,  Ph.D. 
Fats,  oils,  waxes — G.  H.  Warburton. 
Paints,      pigments,      varnishes,      resins — R.      S. 

Morrell,  M.A.,  Ph.D. 
Indiarubher — H.  P.  Stevens,  JM.A.,  Ph.D.,  F.I.C. 
Leather,  glue.  etc. — J.  T.  Wood. 
Sugar,  starches — J.  G.  INIacintosh. 
Fermentation — A.  R.  Ling,  F.I.C. 
Sanitation,  icater  purification — F.  R.  O'Shaugh- 

nessy,  F.I.C. 
Fine   chemicals,    medicinal   substances,    esseriiial 

oils~F.  L.  Pyman,  D.Sc,  Ph.D. 
Photographic    materials     and    processes — B.     V. 

St<irr,  M.Sc. 
The  price  of  issue  will  be,  to  members,  2s.  6d. 
(plus  6d.  postage),  and  non-members,  5s.  (plus 
6d.  postage).  As  the  issue  is  to  be  a  limited  one, 
those  desirous  of  securing  copies  are  requested  to  flU 
in  the  order  form  attached  to  the  cover  of  the 
Journal,  and  return  it  to  the  Secretary  at  an  early 
date. 


Editorial. 


RUBBER— NATURAL  AND  SYNTHETIC. 

'rHE  papers  conununicated  by  Messrs.  Luff  and 
Porritt  to  the  Edinburgh  Section  of  this  Society, 
and  printed  in  the  last  issue  of  the  Joiu'ual, 
present  m  a  comprehensive  fonn  some  of  the 
difficulties  against  which  the  rubber  chemist  has 
to  contend.  The  efforts  that  have  been  made 
during  recent  years  to  produce  rubber  by  synthesis 
have  been  of  the  most  absorbing  interest  to 
chemists.  The  proldem  is  one  which  presents 
creater  difliculties  than  are  usually  experienced 
"1  synthetic  chemistry,  since  in  the  first  place 
lie  exact  constitution  of  the  caoutchouc  molecule 
I.as  not  yet  been  determined,  owing  to  its  colloidal 


tuiture,  and  secondly  the  commercial  value  of 
rubber  depends  almost  entirely  on  its  physical 
characteristics  and  only  to  a  very  minor  degree 
<iu  its  chemical  properties.  As  early  as  1879 
Bouchardat  succeetleil  in  producing  a  substance 
similar  to  caoutchouc  in  composition  and  pro- 
perties, by  the  a<dion  ot  hydrochlorii'  acid  on 
isoprene ;  since  that  tim<!  a  large  number  of 
methods  have  l>een  devised  for  converting  isoprene, 
as  well  as  its  lower  and  higher  homologues,  l)uta- 
iliene  and  dimethylbutadiene,  into  caoutchouc-like 
I)roducts.  Of  the  products  tluis  obtained,  that 
from  butadiene  appears  to  be  the  most  satisfactory 
from  the  point  of  view  ot  physical  pi'opeities 
though  of  course  it  is  not  chemically  identical 
with  natural  caoutchouc.  Again,  the  polymerising 
agent  used  has  a  considerable  eltect  on  the  pro- 
perties of  the  resulting  product  ;  many  substances 
have  been  suggested  for  this  purpose,  particularly 
sodium  and  acetic  acid,  sodium  appearing  to  give 
the  most  satisfactory  resvdts. 

But  the  chief  difficulty  wMch  has  to  be  sur- 
mounted is  the  pi'oduction  ot  Lsoprene  at  a  suffi- 
ciently low  price  to  enable  the  synthetic  rubber  to 
compete  with  natural  rubber.  It  is  computed 
tliat  plantation  rubber  can  be  produced  profitably 
.at  from  Is.  to  Is.  3d.  per  lb.,  so  that  it  is  essential 
to  find  a  cheap  and  abundant  source  of  isoprene  or 
its  homologues.  The  earUer  experiments  were 
made  with  turpentine,  but  yields  were  low  and 
suppUes  became  somewhat  limited.  Coal  tar 
would  appear  to  be  out  of  the  question  (this  J., 
1916,  985),  and  whilst  petroleum  provides  the 
necessary  hydrocarbons,  the  increasing  use  ot  the 
lighter  products  as  motor  fuels  may  prevent  their 
extended  adoption  in  other  directions.  Starch 
and  cellulose  would  thus  seem  to  be  the  most 
promising  raw  materials  for  the  purpose,  and 
methods  of  preparing  isoprene  from  these  sources 
have  been  worked  out  {loc.  cit.). 

Even  when  these  problems  have  reached  a 
satisfactory  conclusion,  it  will  remain  to  produce 
a  product  wliich  the  rubber  manufacturer  can 
substitute  for  natural  rubber.  It  will  probably  be 
necessary  to  incorporate  with  the  synthetic 
product  the  necessary  amoiint  of  resins  and 
possibly  the  nitrogenous  constituents  before  a 
satisfactory  product  is  obtained  (this  J.,  1916,  987)  ; 
even  then,  however,  it  is  not  certain  that  the 
product  will  possess  the  "  nerve  "  which  is  so 
important  a  property  of  natural  rubber. 

Whilst  these  efforts  to  produce  an  artificial 
rubber  have  been  in  progress,  it  is  satisfactory  to 
note  that  those  engaged  in  the  production  of 
natural  rubber  have  not  been  standing  idly  by  and 
watching  events.  One  of  the  greatest  difficulties 
^vith  which  the  rubber  manufacturer  has  to  contend 
is  lack  of  uniformity  in  the  raw  material.  Tliis 
lack  of  uniformity  results  in  variation  of  vulcanis- 
ing properties,  which  in  turn  leads  to  variations 
in  strength  of  the  finished  product,  since  it  would 
be  impracticable  to  alter  the  conditions  of  treat- 
ment to  suit  each  individual  batch.  A  consider- 
able amount  of  research  work  has  been  and  is 
being  carried  out  with  a  view  to  the  production  of 
a  unitonn  product,  and  it  is  to  be  hoped  that 
improved  methods  of  collection  and  coagxUation 
may  be  devised  that  will  bring  about  the  desired 
result.  The  planters,  too,  have  availed  themselves 
o£  scientific  methods  in  selection  and  cultivation 
of  the  trees,  and  have  increased  their  production 
from  28,500  tons  in  1912  to  98,000  tons  in  1915 
(the  production  of  other  kinds  of  rubber  has 
remained  stationary  at  about  50,000  tons  per 
annum).  Provided  that  scientific  methods  and 
research  are  applied  vigorously  and  continuously 
to  this  industrv,  there  does  not  seem  to  be  much 
inmiediate  danger  that  it  will  sufier  the  fate  which 
has  overtaken  the  natural  indigo  industry. 
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Annual  Meeting. 


THE    rKOC.RKS.S    OF   THK    15H1TISU    UAHE 
EARTH   INPU.STRY  DLRINU  THE  WAR. 

BY    SYDXEY    J.    JOHNSTONE. 

(See  this  Journal.  July  31st.   19U>.  pp.  811-813.) 

Reply  fo  disctissioii. 

Mr.  S.  J.  Johnston K.  who  was  not  pi-osont  when 
his  paper  was  i-cad.  in  a  written  reply  states  : — 
'•  .\s  regards  Professor  Louis'  oritioism  of  my 
estimate  of  the  «-ost  of  pi-oducing  '.10 '\,  monazite 
sand  from  the  Travantore  Minerals  Co.'s  con- 
eessions.  1  have  every  reason  to  believe  that  the 
figure  which  1  jrave'.  i.e..  £4  per  ton  f.o.h..  is 
very  nearly  eori-eet.  This  auiount  does  not 
include  such  items  as  royalty  to  the  Travancore 
Govenuuent.  dii-ecttn-s"  fees.  olTiee  expenses, 
agents'  commission,  etc.  1  undei-stand  that  for 
a  number  of  years,  until  shoitly  befoiv  the  out- 
break of  war.'  the  sand  was  i-egularly  pmdueed 
for  the  Company,  by  a  contractor,  at  a  price 
very  close  to  the  amount  quoted  above. 

•The  other  concessions  i-ecently  granted,  in 
Travancore.  are  to  lie  opei-ated  by  a  Company 
called  Hopkiii  and  Williams  (Travancore),  Ltd., 
whUst  Thorium  Ltd.  will  confine  its  attention 
to  the  manufacture  of  thorium  salts  and  allied 
products.  The  latter  Company  is  manufacturmg 
thorium  nitr:»te  fi-om  monazite  sand,  but  1  under- 
stand that  it  is  premature  to  state  that  this  is 
being  obtained  fi"om  the  recently  granted  con- 
cessions in  Travancore." 


Edinburgh  Section. 


Heeling  held  al  Edinburgh  Vniversity  on  Wednes- 
day. October  ith,  1916. 


PROF.  J.\S.  W.\LKER  IN  THE  CHAIR. 

THE  ORGAXI.SATIOX  OF  BRITISH 
CHEMICAL   .MAXl'FACTURES. 

BY    SIR    CHARLES    BEDFORD.    D..Sr.,    LL.D..    HENERAL 

SECRETTABY,  ASSOCLVTION  OF  BRITISH  CIIEMIC.\L 

MANUFACTURERS. 

I  am  not  going  to  attempt  to  offer  more  than 
very  general  reasons  for  the  nece.s.sity  for  the 
formation  of  a  special  Association  to  carry  out 
the  organisation  of  chemical  industries  in  tliis 
countn,'.  For  the  best  evidence  to  my  mind  of 
the  neces.sity  of  combination  for  mutual  advantage 
in  thi.s  industn,-  is  the  fact  that  practically  all  the 
chief  chemical  manufacturers  in  the  country,  who 
are  after  all  the  Vjest  judges  of  such  matt<  is.  have 
hastened  to  join  our  As.sociation,  and  that  we 
have  in  our  council  .some  of  the  ablest  and  most 
pi-ogres-sive  representatives  of  the  British  chemical 
inilustrj'. 

Sir  Robert  Borden,  the  Canadian  Premier,  has 
descriljed  only  too  truly  the  British  Empire  as  a 
mere  disorganisation,  whose  industries  are  not 
related,  and  have  no  economic  coherenci;.  Our 
German  enemies  otTer.  on  the  other  hand,  the  best 
examples  of  highly  organised  industries.  It  is 
held  that  this  organisiition  is  merely  an  extension 
and  adaptation  of  their  highly  elalforated  army 
machinery,  but  in  any  lase  we  have  only  too  bitter 
reason  to  deplore  its  efficient  and  practical  success, 
largely,   if    not    chiefly,    at    our    expense    in    the 


industrial  field.  But  the  German  has  a  natural 
bent  towards  combination  and  reaps  the  advan- 
tages ihu>  to  union  being  strength.  In  Great 
Britain  initiative  has  been  e.ssentially  private  and 
when  we  were  i\ot  confronted,  as  we  now  are.  with 
a  highly  developed  and  most  intensely  hostile 
organisation  it  worked  well,  as  it  more  or  less  had 
the  I'leUl  to  itself.  That  state  of  alTairs  can  never 
return,  and  now  we  nuist  set  to  work  to  learn  fronj 
the  successes  of  our  enemies  what  to  adopt  and 
what  to  reject  in  order  to  safeguard  and  properly 
develop  our  industrial  future.  No  one  suggests 
for  a  monu^nt  slavish  imitation,  but  merely  a 
critical  .stock-taking  and  review,  for  we  i  an  no 
longer  hope  to  fight  an  cllicient  organisation  by 
means  of  disorganisation,  and  it  is  adnxitled  that 
we  have  failed  to  keep  pace  with  our  competitors 
in  industrial  chemistry.  In  Germany,  practically 
every  manufacture  and  trade  has  its  own  oiganised 
association  and  also  one  oi'  more  special  trade 
journals.  By  these  and  other  means  manufac- 
turers in  the  sanu;  line  are  brouglit  either  into 
personal  touch  or  put  into  communication  with 
each  other.  Home  and  foreign  markets  are 
studied  and  new  opportunities  carefidh  exploited. 
It  is  found  that  co-operation  is  <a  paramount 
necessity  in  certain  keenly  competiti\-e  businesses. 
Tlie  more  they  specialise  in  certain  lines  of  pro- 
duction the  greater  is  this  ne<essity.  Further, 
markets  are  scientifically  studied  by  syndicates 
controlling  production  and  .sales  and  when  the 
home  market  is  fully  supplied  then  foreign  outlets 
are  developed  by  "  dumping  "  and  otherwise,  as 
we  all  know  to  our  cost.  Comt)iiiations  are  held 
to  make  for  cheap  production,  and  this  is  often 
effected  not  only  by  the  large  scale  of  production 
but  by  the  development  of  by-products.  By 
entering  such  a  combination  it  is  possible  to  be 
able  to  att'ord  effective  research,  and  when  tariffs 
and  Government  assistance  are  also  .available  for 
the  pi-otection  and  fostering  of  industry — whether 
developing  or  full  grown — the  handicap  fo  rivals 
working  unaided  and  on  a  small  scale  is  over- 
whelming in  most  instances.  In  addition  to  such 
aids,  we  see  transport  facilities  by  sea,  river, 
canal,  and  railways,  given  on  a  far-reaching  scale. 
and  in  the  most  effective  manner.  And  in 
addition  there  is  trained  diplomatic  and  consular 
support  of  a  vigorous  kind  to  back  the  German 
trader  at  every  turn.  Again  we  have  to  note  the 
system.atic  efforts  to  teach  the  science  of  inter- 
national trading.  Vovi  are  prol)ably  aware  of  the 
comparatively  recent  initiation  of  two  German 
institutes — one  is  the  Institut  fUr  Seeverkehr  und 
Weltwii-tschaft.  The  other  is  the  Weltwirtschaft- 
liche  Gesellschaft.  Both  wn-e  started  in  11)14 
with  the  object  of  teaching  international  trading. 
And  there  are  combinations  of  trading  societies  in 
order  that  they  may  learn  from  (■acli  other's 
trading  experience  anil  form  leagues  of  the  various 
interests  in  order  authoritatively  to  place  their 
%'iews  liefore  the  Govermnent.  Systematic  com- 
mercial intelligence  operations  are  conducted  on 
a  considerable  scale.  Overseas'  branch  factories 
are  established  for  pioducing  the  products  re- 
quired by  those  spi'cial  markets  and  of  which  the 
enormous  South- American  electrical  combine  is 
perhaps  the  most  striking  instance.  These  are, 
broadly,  the  fines  along  which  the  Teuton  has 
worked  with,  it  must  be  admitted,  enormous 
advantage.  It  is  our  clear  duty  to  examine  how 
far  we  may  profit  by  this  system  and  to  what 
extent  we  shoidd  adapt  it  to  our  own  needs. 
Comparatively  recently  Germans  have  announced 
a  combination  of  all  their  leading  chemical  works, 
and  we  know  that  that  amounts  to  a  ileclaration 
of  industrial  war  after  the  war.  No  effort  will  be  1 
spared  and  all  national  aids  will  be  brought  to  I 
bear  more  ruthlessly  than  ever  to  recover,  con- 
solidate, and  extend  their  hold  over  the  world's 
chemical  industries. 
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But  it  is  not  l>y  any  means  Germany  alone  that 
we  have  to  fear  in  this  hfe-aml-death  .slniggle. 
For,  as  we  know,  ehief  among  our  ri\als  is  the 
I'nitod  States.  They  are  working  fevei'ishly  to 
make  tiio  most  of  the  present  opi)or( unities  anil 
of  fiihne  pdssiMlities.  As  e\ani|)les,  ti-ado  asso- 
ciations ;ue  lieiiig  actively  formed  ;  and,  regarding 
the  application  of  .science  to  industry,  the. American 
Chemical  Society's  Central  Committee  has  been 
appointed  by  representatives  of  the  universities 
and  industries  to  stiuly  o])portunities  and  to  make 
public  I'ecommendations  for  researches  on  indus- 
trial prol>lems  common  to  spccitlc  industries  which 
uould  be  conducted  in  univer.sities  and  the  results 
pubhshed  for  tlie  common  use  of  the  manufac- 
'.lU'ers  concerned.  Or  again,  where  problems  arc 
not  adapted  to  iiniversity  research  as  being 
special  to  a  particular  industry,  special  manu- 
facturers' researchers  are  employed.  Manufac- 
turers also  ar(»  invited  to  inform  universities  of 
problems  not  of  sufficient  importance  to  the 
industry  to  study  directly,  but  which  the  univer- 
sities may  employ  as  practical  objects  of  research 
by  students.  It  is  evidently  reaUsed  that  the 
industry  alone  is  able  to  bring  forward  its  problems 
and  to  finance  investigations  of  such  bv  one  or 
more  of  the  universities  ;  and  industries  mu.st,  it 
'  is  held,  be  prepared  to  devote  time  and  money 
I  to  training  researchers  for  their  own  hivestigatioii 
I  work,  given  the  fundamental  university  training. 
Manufacturers'  associations  in  the  United  States 
have  adopted  in  great  measure  Professor  Duncan's 
scheme  of  industrial  research  scholarships  at 
universities  or  technical  colleges,  which  10  years' 
I  experience  has  proved  successful.  The  foregoing 
I  is  only  one  indication  of  activities  in  other  countries 
which  connote  a  more  strenuous  international 
industrial  competition  directed  by  scientific  organi- 
sation and  experience  in  such  a  way  as  the  world 
has  never  before  witnessed. 

Let  us  turn  from  this  to  see  how  we  in  the 
British  chemical  industry  stand.  I  am  assured  on 
every  hand  by  those  who  ought  to  know  from  long 
experience  and  daily  contact  with  the  facts  that 
there  is  pi-obably  no  such  disorganised  industry  as 
the  chemical.  For  this  there  are  several  reasons 
assigned,  apart  from  the  diversity  of  manufacture, 
and  also  the  jealousy  and  tear  of  disclosure  of 
secret  manufacturing  processes.  First,  there  is 
the  small  scale  of  most  chemical  businesses  in  this 
country,  which  renders  it  impossible  for  any  small 
firm  to  finance  or  orgam'se  research  in  an  effective 
manner.  The  small  manufacturer  cannot  risk  the 
initial  failures  which  researchers  must  expect  to 
encounter,  and  he  cannot  afford  to  wait  long  for 
the  return  in  capital.  Again,  labour  and  poUtical 
uncertainties,  dxie  to  party  needs,  enforce  short 
views.  Tlie  Paper  Manufacturers'  Association  of 
Great  Britain  and  Ireland  have  recently  pointed 
out  to  the  Advisory  Committee  on  Commercial  lu- 
teUigence  of  the  Board  of  Trade  that  the  paper- 
maker  «-ishing  to  call  to  his  aid  scientific  in- 
vestigation on  new  lines  of  research  must  person- 
ally bear  the  whole  Inirden  of  the  high  fees  of  the 
scientific  expert,  and  gets  usually  in  return  only 
one  investigator's  skill  and  knowledge.  The  remedy 
proposed  was  a  central  in-stitute  like  the  Charlct- 
tenbuiv  Materialpriigungsamt.  Then,  again. 
as  the  Privy  Council  Committee  point  out  in  theii- 
last  report,  the  conversion  of  businesses  into 
limited  hability  concerns  places  control  in  the 
hands  of  salaried  managers  usually  with  too  narrow 
j  an  outlook,  and  who  are  apt  to  resist  proposals 
for  improvement.  They  faU  to  grasp  the  fact 
that  research  is  an  investment,  not  a  speculation. 
Again,  there  are  very  legitimate  doubts  as  to  after- 
the-war  security  for  expenditure  in  research  with 
a  view  to  improvements  and  developments,  and 
this  raises  the  tariff  question.  Protection  alone 
will  not  suffice  unless  associated  nith  combination 
and  organisation,  and  Government  aid,  financial 


!   and    otherwise.     Tlie    Privy    Council    Committee 
I    consider  that  essential  industries  relatively  small 
I   in   size — especially   if   key,    pivotal,    or   master — 
'   require  special    State    pi'otection,    and    they    cite 
among  others  as  chemical  examples,  chemical  glass 
and     porcelain,     line     chemicals,     dyes,     synthetic 
drugs,  and  high  explosives.     These  are  considered 
!   essential   to   the   nati(3nal   well-being,   and   conse- 
[   quently  demand  special  State  assistance. 
1       Now  I  may  go  on  t(^  outline  shortly  the  amliit 
of  this  new  Association's  activities.      In  the  first 
place,   perhaps  some   very   short  account   <if  the 
evolution  of  the  A.ssoi-iation  may  not  be  out  of 
place.     The     Association     of     British      Chemical 
Manufacturers  arose  out  of  a  joint  meeting  of  the 
Councils  of  the  Chemical  Society,  the  Sficiety    of 
Chemical  Industry,  and  the  Society  of   Dyere  and 
1   Colourists  held  on  the  4th    of    November,    1915, 
to  consider  the  best  methods  both  for   promoting 
j  co-operation     amongst     chemical     manufacturers 
]  themselves,  and   between  them  and  the  teachers 
i   in  universities,  coUeges,  and  technical  schools,  and 
for  the  initiation  and  prosecution  of  researches  in 
connection  with  the  chemical  industry.     A  joint 
I   committee  of  nine,  comprising  the  three  presidents 
and   other  six   eminent   chemists,   was   thereafter 
I  appointed  to   consider  the  points  raised,  and  to 
report.     They  recommended  that  in  view  of  the 
vital  need  for  organisation  among  the  component 
parts  of  the  chemical  industry,  the  three  societies 
should     invite     representatives     of     the     various 
branches  to  meet  in  conference  for  the  purpose  of 
establishing     such     organisation.     They     recom- 
I  mended  further  that  an  association  of  British  firms 
:  engaged     in     chemical     manufacture     shoidd     be 
formed.      In    response    to    this    in\-itation.    repre- 
]   sentatives  of  over  100  firms  engaged  in  the  chemical 
j   industries  assembled  at  a.  meeting  in  Burlington 
House  last  May  and  resolved  that  ''  It  is  desirable 
j  that  British  firms  engaged  in  chemical  and  allied 
I  trades    should    form    an    association    to    promote 
I  closer    co-operation    and    to     place     before     the 
Government    the    views    of    the    chemical    trade 
generally,   to  further  industrial  research,  and  to 
fa<ilitate  closer  co-operation  between  the  chemical 
manufacturers  and   the   various   universities   and 
technical    schools."     The    recent    report    of    the 
Committee  'of  the  Privy  Council  for  science  and 
industrial   research   (1915—16)   says,   "  It  is   clear, 
we    think,    from    these    examples    that    we    may 
expect  in  growing  measure  to  have  the  help  and 
sjinpathy  of  the  manufacturers  in  the  work  that 
lies  ahead.     It   is   natural   that  those   who   have 
felt  the  fu'es  of  adversity  shoidd  be  the  first  to 
welcome  the  new  movement,  but  there  is  growing 
evidence  that  many  of  the  most  enlightened  firms 
engaged  in  prosperous  industries  are  alive  to  the 
need  of  long  views.     The  engineering  trades  have 
always  been  able  to  hold  their  own,  yet  they  had 
become  convinced  before  the  war  that  association 
was  necessary,  especially  in  the  markets  of  China 
and  Russia,  if  they  were  to  compete  successfully 
with    Germany."     They    intend    to    include    the 
]irosecution    of    research    among    their    activities 
throughout  the  country,  as  mentioned  in  the  Privy 
(ouncU  Committee's  report. 

Now  to  return  to  the  Chemical  Manufacturers' 
-Association,  the  objects  of  the  .Association  are 
stated  in  the  Articles  of  Association  to  be  (1)  to 
promote  co-operation  between  British  subjects 
engaged  as  manufacturers  in  the  chemical  or 
closely  allied  industries:  (2)  to  place  before 
(jovemment  and  Grovernment  officials  and  others 
either  in  the  British  dominions  or  elsewhere  the 
views  of  members  of  the  Association  and  others 
upon  matters  affecting  the  chemical  industries  ; 
(3)  to  develop  technical  oi-ganisation.  to  promote 
industrial  research,  industrial  efficiency,  and  the 
advancement  of  apphed  chemistry  :  (4)  to  keep 
in  touch  with  the  progress  made  in  chemical  know- 
ledge and  practice,  and  to  faciUtate  the  develop- 
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ment  of  new  British  industries  axjii  the  extension 
of  existini;  ones  ;  (.'>)  to  iiiipmve  the  methods  of 
edueatioii  in  cheiaistry  ami  its  alUinl  suhjects  so 
that  the  nietluuls  sliall  he  belter  adapted  to  the 
pnietieal  neiessities  of  tl>e  chemieal  iiuliistry,  and 
to  euc»>iirai;e  the  sympathetic  assoiiatiou  of 
members  of  the  Association  and  others  eniraged 
in  the  chemical  industry  with  the  various  uni- 
versities and  teclinical  colleges,  either  in  the 
British  lloniinions  or  elsewhere,  and  to  arrange 
conferences  between  mamifactui-oi-s  and  teachers  ; 
'(t>)  to  found,  manage,  and  conti\>l  a  jomnal  or 
journals  for  the  purpose  of  making  known  and 
advancing  the  objects  of  the  Association  ;  (7)  to 
supervise  and  finance  ivsearches  undert-aken  in  the 
int<>rest  of  the  «heiuical  industry,  and  to  raise 
special  funds  for  this  and  other  purposes  by 
vohmtaiy  contribution  ;  (S)  to  found  scholai-sliips 
or  lecturesliips,  and  to  give  prizes  or  in  other  waj-s 
t-o  subsidise  or  support  by  sxibscriptions,  donations, 
or  otherwise,  univei'sities.  colleges,  schools,  and 
institutions  for  the  piomotion  of  objects  siuiilar 
to  those  of  the  Association  in  any  part  of  the 
British  Dominions  :  (9)  to  obtain  any  Royal 
Charter,  Provisional  Oi-der,  or  Act  of  Parliament, 
or  other  authority,  either  in  the  British  Dominions 
or  elsewhere,  for  enabling  the  Association  to  carry 
any  of  its  objects  into  effect,  and  to  institute, 
promote,  support,  or  oppose  legislative  or  other 
measm^s  or  pixjceedings  affecting  the  intei'ests  of 
the  chemical  industry,  and  generally  to  consider 
questions  concerning  it  ;  (10)  to  act  as  arbitrator 
or  t"i  appoint  arbiti-ators  to  act  in  the  settlement 
of  disputes  arising  out  of  transactions  in  or 
relating  to  the  chemical  industry  ;  (11)  to  affiliate 
with  any  other  organised  body  or  bodies  in  the 
British  Dominions  having  objects  similar  to  those 
of  the  Association  ;  (12)  to  further  the  objects 
herein  contained  or  any  t)f  them  by  acting  directly 
or  indii-ectly  through  (or  by  promoting  co-operation 
between,  or  co-operating  \vith)  any  other  oi'ganised 
body  or  bodies  whatsoever  in  any  part  of  the 
British  Dominions  and  by  appointing  members  of 
t  he  Association  and  others  to  represent  the  Associa- 
tion or  any  such  body  or  bodies  ;  (13)  to  promote, 
found,  support,  or  finance  any  other  company  or 
other  organised  body  in  any  jiart  of  the  British 
Dominions  for  the  furtherance  of  the  oljjects  herein 
contained  or  any  of  them  ;  (14)  to  purchase,  take 
on  lease,  hire  or  otherwise  acquire  fi)r  the  purposes 
of  the  Association,  or  as  an  Investment  of  its  funds 
any  real  or  personal  property,  and  to  maintain, 
improve,  and  develop  and  dispose  of  the  same  ; 
(15)  to  borrow  money,  within  the  limit  fixed  from 
time  to  time  by  the  members,  for  the  purposes  of 
the  Association  ;  and,  lastly,  to  do  all  other 
lawful  things  Incidental  or  conducrive  to  .  the 
attainment  of  the  above  objects  of  the  Association. 

The  Association  is  at  present  being  registered 
under  the  Companies'  Act  as  a  company  limited 
by  guarantee  and  not  having  capital  divided  into 
shares.  The  qualification  for  membership  is 
caiT>-ing  on  business  as  manufactiirei-s  in  the 
chemif^al  or  closely  allied  industries  either  as 
corporations  or  indiWduals  or  in  co-partnership 
as  a  British  firm. 

Then,  as  regards  definitions  in  connection  with 
the  qualification  of  members  of  a  British  Corpora- 
tion, a  British  Corponvtion  is  a  body  wliich  in 
fact  and  in  spirit  fullils  the  following  conditions  : — 
It  must  .be  incorp<)rated  by  Royal  Charter  of  the 
Citjwn  of  the  United  Kingdom  or  by,  imder,  or 
in  pursuance  of  the  laws  of  some  part  of  the 
British  Dominions.  A  preponderating  majority 
ill  number  and  influence  of  the  governing  body 
must  be  British  individuals.  It  must  be.  mainly 
controlled  in  and  from  some  place  within  the 
British  Dominions.  A  preponderance  of  the 
share-capital  and  also  of  the  loan-capital,  if  any, 
so  far  as  can  be  ascertained,  must  be  held  and 
owned   by  British  individuals  or  corporations. 


A  British  firm  is  an  unincorporated  body  which 
in  tact  and  in  spirit  fulfils  the  following  con- 
ditions : — .\  pi\'])onderaling  majority  in  number 
and  infiuonce  of  the  pjvrtuers  must  be  British 
iudiviiluals  or  corporations.  It  must  be  mainly 
contmlled  in  and  iivm  some  part  of  (he  British 
Dominions.  .\  pivponderance  of  the  share-capital 
and  also  of  tlie  loan-capital,  if  any,  must  be  held 
and  owne<i  by  British  individuals  or  ciu'porations. 
A  "  British  individual  "  is  a  British  subject  who 
is  habitually  resident  within  the  limits  of  the 
British   Dominions. 

Subscriptions  to  the  Association  vary  with  (he 
amount  of  capital  (if  share-capital,  the  amount 
paid  up  or  issued  as  paid  up),  including  loan- 
capital,  if  any,  declared  by  the  member  or  his 
firm  as  to  be  used  in  chemical  or  closely  allied 
industries.  The  amount  vai-ies  fnim  2r>  guineas 
as  a  minimum  up  to  250  guineas  as  a  maximum, 
according  to  capitalisation. 

As  regards  management,  the  Association  Avill 
be  managed  by  a  council  of  not  moi-e  than  20 
inembei-s,  16  elected  members,  and  i  co-opted. 
The  elected  membere  must  be  members  of  the 
Association  or  a  director,  luanager,  or  other  pro- 
minent official  of  a  Corporation,  being  a  member 
of  the  Association.  The  co-opted  membei-s  must 
be  British  subjects,  and  each  must  be  a  member 
of  the  governing  body  or  an  officer  of  a  corporation 
or  institution  connected  mth  the  chemical  or 
closely  allied  industries,  or  any  other  fit  and 
proper  person   being  a   British  subject. 

In  addition  to  the  council — the  principle  under- 
lying whose  selection  wUl  be  personal  fitness  for  I 
office,  and  not  merelj'  representation  of  firms  or  ! 
corporations,  however  lich  and  considerable  (tliat 
is  a  very  important  point) — the  various  bi'anches 
of    the    chemical    industry    have    been    grouped 
tentatively    into     10     sections.     Each    wiU    elect 
memb(u-s    of    a    representative    committee,    and 
mattei-s  on  which  they  desire  the  council  to  take 
action  would   be  laid   before  the  council   by  the 
Chairman  of  the  conuiiittee  or  po.ssibly  by  other 
representative    selected    by    the    particular    com- 
mittee.    It    is    quite    impracticable    in    sudi    an 
industry  as  the  chemical  to  have  representation 
of  each  branch  of  chemical  industry  on  the  council, 
as  the  effect  of  this  would  be  to  make  its  dimen- 
sions so  unwieldy  th.at  it  would  be  impossible  to 
transact  rapidly  and  efficiently  the  Association's 
business.     Ample  opportunity  will  be  afforded  for 
representations  from  any  particular  branch,  however 
small,  in  or  out  of  London,  to  be  made  direct  to 
the    council,  either  through  the  committee-chair- 
man or,  in  special  cases,  such  special  representative 
as  may  desire  to  place  the  case  of  his  own  business 
before  the  council.     It  is  certain  not  infrequently 
to  happen  that  reconunendations  and  requests  for 
action   will   be   put   forward   by   members   repre- 
senting one  particular  line  of  business  which  are 
perhaps    diametrically    opposed    to    the    interests 
of    other    firms    conne(t(?d    with    the    As.sociatlon. 
In  such  cases  there  must  be  negotiations  between 
the    representatives    of    the    opposing    interests, 
and  the  council  would  then  have  to  support  with  all 
its  resources  and  influence,  the  proposals  which  are 
in  the  interests  of  the   Association  as  a   whole. 
We  must  look  to  a  spirit  of  conciliation  and  broad- 
mindedness,   of   give-and-take,    in   the  settlement 
of  such  dift"erences  which  must  always  be  expected 
to   occur   in   business   relations.     As   regards  the 
sections  or  groups  of  industries,  a  member  may, 
at  any  time,  elect  to  be  classed  as  belonging  to  one 
or  other  group,  and  of  course  where  a  number  of 
different  chemicals  are  manufactured  by  the  same 
firm  or  individual,  there  would  bo  membership  of 
such  groups  as  included  the  articles  manufactured. 
Oi-oup  committees  are  to  consist  of  not  le.s.s  than 
three  members,  and  each  elects  its  own  chaiiman. 
I  nia.\-  point  out  that  the  Privy  Council  Conunittee 
stated  in  their  most  recent  report  that,  "  it  soems  ; 
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unlikoly  thai  a  single  cliomifal  comnutteo  with  the 
larfXi'  imiiiher  of  special  sections  that  would  ho 
nece.ssaiy  can  >isi'fnlly  be  established  at  the 
present  moinent,  and  we  are  disposed  to  think 
tliat  a  series  of  standine:  committees  deahng  with 
particular  branches  of  eheinieal  trades  may  he  a 
better  method  of  proceeding."  The  conncU  of 
the  Association  had  pnn'ionsly  arrived  inde- 
pendently at  the  same  conclusion,  and  it  is  dillicult 
to  see  wlial.  possiI)le  alternative  there  can  be. 
It  is  most  important  that  as  soon  as  possible 
tliese  p:ro\ip  conmiittees  should  get  to  work  and 
state  the  problems,  in  order  of  tirgenoy,  ^^nth 
which  the  Association  is  required  to  deal.  This 
opinion  is  reinforced  by  tlie  Pri\^  Council  Com- 
mittee wlio  express  the  belief  that  the  "  shortest 
means  "  to  con\nnce  the  manufacturing  world  in 
general  that  scientific  research  is  a  paying  proposi- 
tion is  to  attack  the  pressing  problems  of  manu- 
facture wliich  arise  in  course  of  the  ordinary 
iDiitine — problems  which  no  doubt  the  manu- 
facturers "  ought  t.o  solve  by  means  of  their  own 
scientific  staffs,  but  which  their  present  staffs  are 
too  small  to  undertake,  often  l^ecause  the  firms 
are  too  small  to  bear  the  cost.  It  was  in  this  way 
that  the  universities  of  the  Middle  States  of 
America  convinced  the  farmers  that  science  was 
usefid  to  agriculture." 

There  are  a  number  of  other  points  which  I 
may  very  briefly  touch  upon.  The  benefit  accni- 
ing  fi-om  the  discussion  together  of  problems  is 
found  to  be  mutually  advantageous  in  similar 
and  allied  branches  of  the  industry.  Experience 
shows  that  very  clearly.  Hitherto,  fears  regard- 
ii«r  trade  secrets,  processes,  etc.,  have  prevented 
this,  but  the  balance  on  the  whole  in  a  give-and- 
take  policy  is  found  to  be  satisfactory.  Mutual 
co-operation  will  pre\ent  overlapping  of  efTort, 
duplication  of  researches  and  of  plant,  and  also 
to  ensure  effective  dealing  with  general  problems 
of  the  most  varied  kind.  Problems  necessitating 
re,search  undertaken  for  chemical  industry  as  a 
whole,  as  you  have  seen,  should  be  dealt  with 
by  sectional  committees  in  the  first  place. 

As  regards  the  after-the-war  position,  problems 
will  arise  with  regard  to  the  utilisation  of  muni- 
tions' plant,  equipment  and  works,  and  works' 
staffs,  including  chemists,  to  the  best  private 
and  national  advantage,  and  it  is  very  easy  to  see 
that  this  can  only  be  worked  on  a  co-operative 
basis.  To  assist  new  industries  and  to  increase 
enormously  the  productiveness  of  essential  indus- 
tries like  dyes,  fertilisers,  nitrates,  etc.,  are  also 
points  which  ^vill  require  special  attention.  Con- 
certed action  regarding  legislation  affecting 
industry  is  another  most  import.ant  point.  Parlia- 
ment will  help  those  who  know  how  to  help  them- 
selves. Then  again  as  regards  Patent  Law 
Reform — much  of  our  failure  in  certain  branches 
of  industry  has  been  due  to  our  Patent  Laws 
having  helped  the  foreign,  especially  German, 
patentees.  Lawyers  in  and  out  of  the  House  of 
Commons  have  often  been  the  best  friends  of  large 
0«nnan  chemical  concerns.  Everything  has  been 
(lone  to  help  them,  to  the  detriment  of  home 
industries,  especially  chemical,  which  are  usually 
process  patents,  as  against  engineering  and 
mechanical,  which  are  products  patents,  and 
ought  to  be  dealt  with  on  different  legislative  lines. 
Of  course  there  is  the  great  educational  question 
which  demands  close  co-operation  between 
universities,  technical  institutes,  and  manufac- 
turers. The  co-opting  of  sviitable  experienced 
manufacturers  on  certain  university  committees 
appears  to  be  requisite  and  this  in  some  quartei-s 
already  obtaiiLS  to  some  extent.  But  usually 
the  details  are  badly  worked  out,  or  badly 
managed.  Pure  research  must,  I  fancy  we  all 
agree,  always  be  the  function  of  the  universities 
and  technical  institutes,  though  of  course  we  all 
know   the   difficiilty    of    drawing   a   line  between 


pure  and  applied  science,  which  merge  into  each 
otlier  at  many  points. 

Individual  manufacturei-s  must  clearly  abandon 
the  idtia,  tliat  other  matuifacturers  are  livals  to  bo 
fought.  All  mu.st  combine  agaiiLst  the  German 
manufacturers,  whoso  chief  strength  in  the  past 
has  been  due  to  splendid  organisation,  largely 
carried  out  by  a  powerful  society  in  close  touch 
with  chemical  manufacturers  on  the  one  hand 
and  State  Departments  of  trade  and  industry 
on  the  other,  which  have  helped  in  every  way  to 
further  home  and  foreign  exploitation.  I  believe 
tlie  name  of  this  society  is  the  Society  for  the 
Promotion  of  the  Interests  of  the  German  Cliemical 
Industries. 

KITective  research  needs  continuity  of  tim.e  and 
cQ'ort.  Hence  usually  it  is  only  possible  for  com- 
bines to  finance  it.  Trade  associations,  formed 
originally  to  fix  prices,  regulate  production,  or  deal 
with  labour  questioiLS,  are  now  turning  to  co- 
operative and  scientific  inquiry  to  relieve  them 
from  dillicidties  created  by  foreign  monopolies  of 
manufacture. 

I  understand  that  there  exists  a  vddespread 
misunderstanding  that  this  new  Association  is  in 
the  nature  cliiefiy  of  a  combine  for  mutual  pro- 
tection and  development  of  the  interests  of  the 
largest  chemical  manufacturers  in  the  country.  I 
may  at  once  deny  this  in  the  most  emphatic 
manner.  It  is  intended  to  protect  and  promote 
tlie  interests  of  the  very  smallest  manufacturers 
equally  with  those  of  the  millionaii^e  businesses. 
So  far  from  there  being  the  shghtest  basis  for  this 
eironeous  beUef,  it  may  be  pointed  out  that  the 
council  is  composed  of  representatives  of  smaU, 
as  well  as  large  businesses,  and  that  the  decision  to 
man  the  council  by  the  best  available  brains  and 
not  by  the  longest  purses,  is  a  sufficient  guarantee 
of  the  protection  and  assistance  which  will  be 
olTered  to  all  aUke,  for  isolated  they  wiU  fall, 
whUe  united  they  wUl  stand  and  flourish.  Indeed, 
the  smaU  manufacturer  will  certainly  receive  an 
amount  of  help  from  collective  investigations,  and 
poUtical  and  other  action,"  disproportionately 
great  to  his  contribution  to  the  common  funds. 
In  this  organisation,  while  each  firm  will  retain 
its  special  entity,  combination  will  allow  of  all 
participating  in  the  advantages  of  such  combina- 
tion. I  repeat  that  this  Association  mainly  exists 
in  order  to  bring  the  largest  and  the  smallest 
firms  together  to  settle  how  best  to  secure  future 
progress  and  obtain  the  needful  help  and  legislation 
ft)r  the  interests  of  our  industry. 

When  I  was  appointed  recently  to  the  General 
Secretaryship  of  the  Association,  I  ventured  to 
send  our  Chairman  some  notes  which  were  hurriedly 
])ut  together,  but  which  on  looking  over  again,  I 
thought  might  be  usefully  brought  before  your 
notice  to-night.  It  will  be  understood  that  these 
views  are  purely  personal.  The  first  point  I  noted 
uas  the  question  of  sectional  treatment  of  the 
industry,  and  the  means  for  bringing  the  sections 
into  active  co-operation  at  once.  I  think  that  is 
a  most  pressing  need  at  the  present  moment. 
Then  again  I  proposed  that  we  should  have  a 
Political  Committee,  first  of  all  to  organise  a  public 
propaganda  regarding  the  necessity  for  Govern- 
ment assistance  and  concessions,  fiscal  and  other- 
wise, for  chemical  industries.  I  feel  exceedingly 
strongly  on  this  question,  personally,  as  the  result 
of  some  experience  of  Gtovernment  Departments 
and  their  often  curious  ways.  As  regards  the 
Cabinet  Minister,  he  is  not  likely  to  take  much 
interest  in  any  subject  unless  he  realises  that  there 
is  a  strong,  well-organised  body  of  public  opinion 
iH'hind  the  proposals.  Then,  again,  the  Political 
Committee  woiild  have  to  consider  questions  of 
possible  Patent  Law  modifications.  It  will  have 
to  deal  with  the  thorny  question  of  tariffs.  It  will 
have  to  affiUate  or  comliine  with  other  manufac- 
turers'   organisations    to    secure    further   poUtical 
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aotioii,  for  instanoe.  with  the  Assoi-iatioiis  of 
enirint'ors.  iron  and  steel,  textiles,  electrical, 
shippini:  industries,  etc.  Then  a^ain.  I^irlia- 
nientary  action  will  have  to  be  co-ordinated  with 
reirarvi  to  i;i\  ini;  elTect  to  the  above.  And.  further, 
such  a  I'onuuittee  wi>idd  have  to  kee)i  a  very 
watchful  eye  on  commercial  treaties  ;  and  nviestions 
ri'latini;  to  conunercial  intellisience  require  very 
close  attention.  1  think  I  am  correct  in  sjvying 
that  tliis  is  a  subject  with  which  the  Society 
of  Chemical  Industry  has  concerned  itself  very 
actively  of  late,  and  we  hope  to  co-operate  with 
tlie  Society  in  pivssiuj;  foi-ward  action  in  the 
matter.  Commerxial  intelligence,  of  coui-se.  is  a 
very  ditlicidt  question,  and  a  well  devised  scheme 
to  secure  such  is  costly  beyond  tin-  resouices  of 
any  Association.  We  must  look  for  State  aid  to 
some  extent,  but  there  is  a  limit  to  what  we  can 
demand  in  the  matter  of  State  aid.  There  are 
certain  special  Unes  concerninj;  whicli  special  com- 
mercial intelliirence  is  requiivd.  which.  1  think, 
•prtiperly  fall  within  the  ambit  of  a  special  trade 
association,  and  we  may  have  to  look  forward 
to  financing  s\ich  special  inquiries  ourselves.  We 
will  have  to  get  as  much  as  we  can  out  of  Govern- 
ment generally,  but  at  the  same  time  we  must 
probably  face  the  necessity  of  ourselves  financing 
speiial  sections  of  commercial  intelligence.  Then 
again.  I  think  we  all  feel  that  early  action  regarding 
the  re-organisation  of  the  Consular  services  is 
very  urgently  required.  It  was  a  great  pleasure 
to  see  Lord  Faringdon  put  this  fonvard  as  one  of 
the  spheres  of  activity  of  the  new  Trade  Bank. 
We  will  probably  have  to  co-operate  in  that  work, 
and  we  must  see  that  as  far  as  possible  only- 
trained  BritLshers  are  appointed  to  most  po.sts,  and 
that  the  service  is  made  pos.sibly  a  graded  service 
with  adequate  prospects  to  attract  promising  men. 
That  is  a  matter  for  negotiation  and  arrangement, 
but  it  Ls  one  which,  of  course,  if  you  are  going  to 
maintain  a  hold  on  the  markets,  you  will  all  agree 
with  me  is  one  of  paramount  importance. 

There  is  also  a  question  %\hich  your  Society 
considered  so  important  at  its  recent  meetings 
that  they  passed  a  special  resolution  concerning  it, 
namely,  industrial  alcohol.  The  difficulUes  and 
disabilities  connected  with  it  are  keenly  felt  by 
many  manufacturers  in  tlie  chemical  industry,  and 
though  it  wUl  be  an  esceeiUngly-  uphill  fight,  it  is 
one  which  I  think  will,  in  great  measure,  be 
determined  by  the  amount  of  political  pressure 
we  may  lie  able  to  bring  to  bear  on  it.  We  must 
look  forward  to  considerable  fiscal  modifications. 
Tliere  is  no  reason  why  this  question  of  industrial 
alcohol  .should  be  treated  on  the  same  basis  as  it 
would  appear  to  be  by  at  least  some  heads  of 
Departments,  as  potable  alcohol.  I  personally 
hope  to  see  some  day  industrial  alcohol  placed  on 
a  duty-free  basis.  I'robably  we  may  arrive  .at  that 
stage  by  a  half-way  measure  such  as  a  small  ad 
valorem  tax.  but  I  think  it  is  a  perfectly  reasonable 
proposition  to  expect  that  industrial  alcohol  should 
ultimately  win  the  position  of  being  duly  free. 
Of  course,  one  of  the  great  difficulties  with  regard 
to  this  question  is  the  question  of  adequate  de- 
natur.ition.  but  this  is  merely  a  matter  for  further 
investigation.  Then  side  by  side  with  that  there  is 
the  matter  of  cheapening  of  its  production. 

I  also  .suggest  that  we  should  institute  a  system 
of  visiting  chemical  laboratories  throughoiit  the 
I'nited  Kingdom  which  are  available  for  general 
and  special  research,  and  that  we  .sho\dd  keep 
a  register  for  our  members'  use  of  research  chemists 
with  the  necessary  qualifications,  and  perhaps  have 
a  sy.stein  of  confidential  reports  from  teachei-s  and 
employers.  The  question  of  conjoint  researches 
will  have  to  be  dealt  with,  and  we  will  have  to  look 
to  some  extent  for  a  State  subsidy  for  research, 
at  any  i-ate  in  the  early  .stages. 

I  hope  we  will  soon  develop  Overseas  branches 
of  this  Association.     Again,  alTiUation  with  British 


chemical  societies  generally,  such  as  your  own,  is 
essential.  Then  we  hope  to  get  ii\to  dose  relation- 
ship with  the  .\dvisory  Councils  of  the  I'rivv 
Council  Conunittce.  of  the  Board  of  Trade  and  other 
tiONcrnuieut  Dllii-cs.  Kurthi'r,  we  nuist  try  to 
have  a  Bureau  of  industrial  chemical  information, 
apart  from  research,  and  to  lonsider  the  best 
channel  for  the  disseniiiwf ion  of  this  information 
to  membei-s.  There  is  also  the  iiuestion  of 
developing  laboratoiy  and  other  arrangements 
for  the  use  of  the  suuiUer  manufacturers,  that  is. 
those  imal)le  to  support  separate  laboratories  for 
themselves.  Then  again  (though  at  this  stage  it 
Ls  perhaps  a  minor  and  remote  ls.s\ie),  we  should 
look  forward  to  having  a  Bureau  of  standards, 
instruments,  physical  constants,  and  dealing  with 
properties  of  materials,  purity  of  reagents,  etc.. 
either  to  be  developed  by  the  Association,  or 
possibly  by.  or  in  conjunction  with,  some  Govern- 
ment  agency. 

Othei's  of  our  main  objects  certainly  would  be 
the  co-ordination  and  direction  of  investigations 
to  prevent  overlapping  ;  also  the  training  of 
industrial  chemists,  and  the  co-oi-dination  of 
the  work  of  technical  colleges  throughout  the 
United  Kingdom  so  as  to  supply  not  only  chemists 
but  also  scientifically  tiiiiued  craftsmen."  Another 
vi>ry  important  point  Is  tlie  avoidance  of  duplica- 
tion in  the  supply  of  raw  materials  for  chemical 
industries  (for  example,  in  fine  chemicals,  dyes,  and 
other  branches)  by  allocation  of  maiaifactures. 
We  shall  have  to  look  forwaixl  to  nuitual  arrange- 
ments for  the  manufacture  of  intermediate  and 
other  products  to  prevent  this  diijiUcation,  and 
one  of  the  earliest  steps  will  be  a  census  of  firms 
and  output  capacities.  In  fact,  we  must  work 
up  t<i  a  census  of  British  and  Colonial  chemical 
resources  generally.  We  must  also  closely  consider 
the  syst«natic  study  of  markets,  overeeas  and 
foreign,  and  the  science  of  international  trading. 
Syndicates  wQl  no  doubt  in  time  be  developed  to 
contixjl  pi-oduction  and  sales,  and  %vlien  the  home 
markets  are  fully  supplied  to  direct  i)roducts- 
abroad  ;  and  broadly  we  shall  all  have  to  bend 
ourselves  to  improving  the  quality  of  manu- 
facture and  reducing  the  cost  of  production, 
to  the  utilisation  of  w-aste  materials,  and  we  should 
consider  tlie  trade  control  (where  applicable)  of  a 
«>mplete  line  of  production,  as  for  instance,  coal, 
blast  furnaces,  steel  worlcs.  tubes,  etc.  Another 
very  importa.nt  point  is  our  ivlationship  to  trans- 
port agencies  at  liome  and  overseas.  And  la,stly. 
there  is  the  fuel  qu-3stion,  with  special  reference 
to  the  chemical  industries. 

There  are  also  most  important  questions  relating 
to  trade  marks  and  their  protection  abroad, 
financial  assistance  from  (iovornmeiit  or  (when 
started)  from  the  new  Trade  Bank  for  the  develop- 
ment of  commercial  intelligeiu  e  with  special 
referent  e  to  the  needs  of  the  chemical  industry  ; 
trade  exhibitions :  the  much  debated  question 
of  a  -Ministry  of  Commerce — and  I  hope  that  we 
shall  a\oid  in  this  country  the  mistake  which  was 
made  by  Lord  Curzon  in  India  when  he  startc<l 
his  .Ministry  of  Commerce  and  Industry.  When 
any  new  Department  is  proposed  by  a  Govern- 
ment, a  wave  of  plea.sant  hope  and  anticipation 
]5a,sses  over  many  of  the  other  Department*). 
They  immediately  set  to  work  to  try  to  unload 
much  of  their  most  unpopular  and  troublesome 
work  on  the  now  Department.  Thus  the  new 
.Ministry's  energies  aie  <leHoeted  fiom  many 
spheres  of  essential  usefulness  by  such  ro-distribu- 
tion  of  I)epartment;tl  work.  '  W'ell,  one  looks 
forward  to  a  new  .Ministry  independent  of  party 
changes,  and  also  independent  of  the  other  Depart- 
ments as  far  as  possible. 

Other  su1)jects  are,  for  example,  the  extension 
of  the  system  of  Trade  Comnutsioners  under  the 
Boar.l  of  Trade  or  a  .Ministry  of  Commerce: 
que.stion.s  relating  to  commercial  travellers  in  the 
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Brifisli  nomiiiions  with  lOfiard  to  preferential 
troatiiiciit  in  rcspoit  of  licence  fees  ;  trade 
catalotines,  and.  lastly,  tarilT  protection.  Most  of 
these  have  licen  very  sl\i)r>ly  loiiched  on  in  ^h^• 
recent  rejiort  of  tlie  Advisory  (oniniittec  to  tlie 
Board  of  Trade  on  coniiiurcial  intellit;ence  after  the 
war.  Kai  h  of  these  hoadiinrs  \vill  have  to  form 
the  suliject  of  careful  inquiry  by  reijrcsentatives 
of  cluMuii-al  manufacturers,  and  ellorUs  inu.st  lie 
made  to  secure  adequate  co-operation  with 
repiesent;iti\  es  of  other  t;reat  industries  and 
siientilic  .-uid  teachini;-  institutions  of  tlie  country 
for  i-ondiined  action.  .\11  this  naturally  will  take 
time  hut  we  nuist  all  be  deeply  impressed  with  the 
great  urjiency  of  these  mat  lei's. 

Vii;oro\is  a(  tion  must  be  talcen  without  further 
delay  to  formulate  our  requirements  as  chemical 
manufacturers,  and  to  press  forward  joint  action 
with  otlu'i'  industrial  associations.  Pei-sonally. 
as  previously  statiMi.  I  strongly  hold  the  view 
that  (io\ernnient  will  not  move  actively'in  these 
matters  until  subjected  to  very  strong  politiial 
pressure,  lioth  in  I'arliament  and  in  the  ro\intry. 
and  it  is  hopeil  that  this  will  be  vigorously  pushed 
forward  as  soon  as  we  decide  what  we  want  and 
what  is  the  minimum  action  on  each  point  wo 
requiie. 

I  leave  the  question  of  the  Association  for  a 
moment  to  touch  on  what  we  are  doing  in  con- 
nection with  the  British  Science  Guild.  The 
British  Science  (iuild  was  founded  as  most  of  you 
know  in  1905  with  the  object  of  bringing  home  to 
aU  classes  the  necessity  for  the  scientific  treatment 
of  affairs  of  all  kinds,  and  at  the  present  moment 
we  hope  to  take  very  vigorous  action  with  regard 
to  pressing  forward  the  relation  of  science  to 
industry  and  education.  I  may  mention  perhaps 
that  I  am  a  inemVier  of  a  standing  committee  of 
three  which  has  just  been  appointed  by  the 
Guild  to  conduct  an  active  propaganda  throughout 
the  coiintry  on  this  point,  and  to  press  our  views 
very  strongly  on  the  Government,  mainly  through 
political  and  other  agencies. 

The  war  surely  has  taught  us  the  folly  of  relying 
on  fcSreign.  possibly  enemy,  manufacturers  for 
goods  which  ought  with  proper  foresight  and 
organisation  to  have  been  produced  at  home. 
The  advantages  which  have  enabled  the  foreigner 
to  undersell  the  British  manufacturer  are  also 
otirs.  if  people  will  now  insist  on  obtaining  a 
proper  organisation  and  also  the  fiscal  and  other 
requirements  to  enable  us  successfully  to  com- 
pete. Unless  we  set  vigorously  to  work  to  equalise 
and.  as  far  as  possible,  to  better  our  competitive 
conditions  and  to  train  a  large  supply  of  practical 
and  efficient  researchei-s,  and  unless  we  agree 
to  set  aside  purely  selfish  aims  and  heartily  to 
co-operate  and  co-ordinate  with  those  who  were 
and  are  our  competitors  for  our  mutual  advantage, 
as  well  as  with  every  agency,  labour,  manufactur- 
ing, educational,  and  Governmental,  the  future  of 
chemical  industri&s  in  this  country  is,  indeed, 
gloomy.  Both  self-interest  and  patriotism  require 
us  to  combine  against  our  common  enemy,  the 
German,  rather  than  waste  our  energies  in  home 
competition.  Full  discussion  of  plans  and  the 
necessity  for  cautious  advance  are.  of  course, 
necessitated  by  the  situation,  but  it  seems  that 
the  first  requh'ement  now  is  action,  and  again 
action.  Do  not  let  us  be  too  timid  as  to  launching 
our  measures  of  reform  until  they  are  elaborated 
to  a  high  pitch  of  perfection.  Every  new  depart- 
ure is  an  experiment  more  or  less,  and  time  is 
pressing.  Let  us  evolve  and  readjust  as  workiiiii 
experience  indicates,  and  not  wait  too  long  in  the 
hope  of  producing  an.  at  best,  doubtfully  perf ei  t 
scheme  which  seems  to  meet  the  views  of  everyone. 
Compromise  in  siuh  matters  can  be  carried  too 
far,  and  may  lead  to  adjusting  a  scheme  out  of  all 
working  proportions.  Let  us  get  to  work  then 
without    further    delay,    and    push    on    with    the 


enormous  progranune  of  improvements  and  reforms 
which  lies  ahe;id  of  us. 

.Meanwhile,  until  we  ascertain  clearly  what  the 
present  needs  of  each  chemical  manufacturer  are, 
and  the  plan  most  likely  to  put  matters  on  a 
proper  footing,  and  again  until  we  come  together 
and  discuss,  as  actual  manufacturers  are  alone 
best  (lualified  to  do,  the  common  needs  of  the 
Industry,  it  would  be  a  mere  speculative  and 
probably  useless  exercise  on  my  part  at  present 
to  attempt  to  forecast  the  specific  action  which 
may  be  taken,  or  the  decisions  whii  h  may  bo 
arrived  at.  \\  hat  I  ha\  e  tried  to  do  is  to  outline 
very  roughly  the  machinery  which  has  been 
prepared  in  order  to  deal  with  the  situation  and 
some  of  the  objects  in  view. 

I  have  not  attempted  to  deal  with  one  of  the 
most  ditRcult  and  important  points — labour — 
for  one  feeLs  there  is  much  educative  work  ahead 
for  both  employers  and  labourers  in  this  matter. 
Co-operate  we  nuist,  and  that  cordially,  but 
sympathy  and  i-onfidence  are  essentials  to  sound 
development,  and  will  be  the  result  of  faithful 
work  and  much  patience.  The  interests  of  em- 
ployers and  labourers  in  this  matter  are  really 
identical,  but  it  will  take  time  and  patience  to 
bring  this  home  to  both  groups,  though  it  must  be 
done  unless  both  are  to  suffer  as  never  before. 

Many  other  points  doubtless  occur  which  I  have 
not  had  time  to  touch  on,  but  my  object  is  to 
arouse  interest  and  enlist  practical  support  for  the 
great  effort  that  lies  ahead  of  us  in  organising  the 
chemical  industries  of  this  country.     Personally, 

'  I  view  the  situation  hopefully.  A  nation  which 
has   performed   in    a  short   time,    comparatively, 

I  the  prodigies  in  the  way  of  raising  and  training 
an  Army — and  such  an  Army  ! — of  millions,  and 
in  effecting  what  we  have  as  regards  munitions, 
not  to  speak  of  the  wonderful  work  of  our  glorious 
Navy,  has  no  cause  to  fear  its  aliility  also  to  wrest 
industrial  victory  from  the  German  enemy  or 
other  rivals.  The  dangers  are  complacence  and 
a  lapse  into  the  easy,  comfortable,  pre-war  trot. 
Prom  now  onwards  such  easy  ways  must  be 
abandoned,  and  we  must  be  prepared  to  work 
and  organise  as  never  before  in  our  past  history. 
In  order  to  do  so  we  only  require  fully  to  realise 
the  needs,  and  to  obtain  efficient  direction  and 
adequate  protection  and  stimulation  for  our 
efforts.  Then  we  shall  again  come  to  occupy  the 
place  in  the  world  of  industry  which  is  the  due  of 
our  national  quaUties. 


Sydney  Section. 


Meeting  held  at  Sydney  on   Wednesday,  19th  July. 
1916. 


JIK.    H.    G.    .SMITH    IN    THE    CH.^n;. 


A     CAUSE      OF     MUSTINESS     IN     BREAD. 

BY    A.    M.    WRIGHT. 

During  1915  the  author  was  engaged  by  a  fii-m 
of  bakers  to  examine  some  flour,  which,  it  was 
alleged,  had  been  the  cause  of  mu.stiness  in  the 
bread  baked  from  it.  For  the  puiposes  of  the 
investigation  six  samples  of  flour  were  taken  ; 
and  of  these,  two.  which  liquefied  nutrient  gelatin 
in  48  hours  at  20°  C.  were  examined  bacterio- 
logicaUy  by  Dr.  A.  B.  Pearson,  Pathologist  to  the 
Christcimrch  Hospital  Board,  who  drew  fresh 
samples  under  strictly  aseptic  conditions  ;  as  a 
result  of  his  investigations,  he  reported  that  in 
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the  flours  represented  by  the  two  samples  noted 
alMivf  as  doxibttnl.  pi-olilu'  growths  of  both 
Hhizopim  iiiijritiinis  and  an  AsprrtjiUus.  pivbably 
ylauctia.  woiv  presi-ut.  Siibseiiviently  pur«^  onltuivs 
of  the  Hhizopitjs  iiiijricaiis  and  of  the  Agpvr<iillns 
were  handetl  to  the  author  for  further  investiijii- 
tion  and  the  i-esuUs  ivooi-ded  in  this  yviper  wexv 
■obtained. 

The  Siunples  of  flour  drawn  by  Dr.  Peareon 
rontaiiuHl  100  and  lll"u  nioistuiv  and  weiv 
thus  quite  normal  in  this  respect  ;  further  the 
samples  were  not  caked,  and  in  no  way  showed 
evidence  of  haviutt  been  at  any  time  in  a  moist 
condition.  l\»rtii>iis  »>f  the  Hour  contAinin;.;  the 
piMlilic  givwths  of  Hhhoptis  iiiijrictinti  and  Aspcr- 
irilhis  were  made  into  bifad  by  independent 
bakers,  and  all  such  bread  was  found  t<i  be  musty 
Aud  unpalatable. 

Laljonitory  experiments  were  carried  out  as 
follows: — 1.  Sound  palatable  bread  was  sterilised. 
ixuA  then  mixed  with  an  extract  froni  the  Iilii:opus 
nigricans  and  the  Aspcniithw  cultures,  filtered 
through  (^.  S.  and  .S.  haniened  paper,  li.  Sound 
piilatable  bread  was  st-.'rilised  and  mixed  with  a 
fluid  extract  of  the  Rhizopus  niyricatts  and  of  the 
Aspcrijillus  cviltures.  3.  A  check  with  the  sterilised 
bread  was  canied  out. 

All  were  incubated  at  37°  C.  for  24  hours,  and 
it  was  then  found  in  the  results  from  (1)  that  tht; 
Jihizopus  iiiiiricans  extract  produced  a  luaiked 
mustiness.  and  slight  so\U'uess,  in  the  odour  and 
llavour  of  the  bread  ;  with  the  AspcryiUns  extract 
the  bread  was  very  sour  in  odour  and  flavour. 
From  (2)  similar  results  were  obtained,  with  the 
addition  that  gi'owths  of  Khizopus  yiiyricaiis  and 
Aspergillus  appeared  in  the  dishes  treated 
i-espectively  with  Ehizopus  and  Aspergillus.  In 
(3)  neither  mustiness  nor  sourness  developed 
in  the  bread  ;  it  was  therefore  concluded  that 
likizopus  nigricans  is  capable  of  producing  musti- 
ness in  bread,  while  Aspergillus  is  merely  pro- 
ductive of  souring. 

Subsequently  experi- 
ments were  carried  out  in 
order  to  determine  what 
enzymes  were  present  in 
tiie'Bhizopus  and  the  As- 
pergillus, which  might  lie 
responsible  for  the  results 
noted.  An  extract  of  each 
culture  was  prepared  by 
mixing  the  cidtures  with 
sand  and  triturating  thn 
mass  with  water  ;  aft  -r  fil- 
tering the  solution  through 
absorbent  cotton.  Ihe  fil- 
trate was  used  for  ihe 
demonstration  of  enzymes. 
The  methods  used  were 
mainly  those  descrilicd  in 
some  (letail  by  Houghton.* 
t  he  following  enzy mi-s  being 
t(?sted  for  in  each  filtrate  : — 
lipase,  invertase,  diastase, 
(^talase,  and  proteolytic 
enzymes.  In  the  ca.se  of 
the    Rkizopus    extract,    li- 

F)ase,  catalase,  and  a  proteo- 
>'tie  enzyme  were  found : 
in  the  Aspergillus  extract, 
there  were  found  lipase  and 

invertase;  in  neither  extract  luuld  diastase  lie 
denionsti-ated.  A.  Percy  Smithf  has  .shown  that 
Mucor  mucedo  is  a  responsible  agent  in  the 
prfiduction  of  musty  bread,  and  has  noted  that 
putrefaction  of  the  a"lTected  bread  is  also  associated 
with  mustiness.  In  the  case  under  review  no 
putrefaction  of  the  bread  was  found  in  the  sense 
at  least  that  it  became  foul  and  putrid  in  odour 

•^Jouniarinci.  Kng.  Chem.,  3,  505. 
t  Analyst,  10,  181—183. 


even  after  fourteen  days  ;  the  bread  ccrt^iinly  was 
unixilatable.  The  l\lii:opu.i  nigricans  f\l\iirt  when 
mixed  with  ghlten  )in)duceil  after  21  lioui-s  al 
37"  O.  an  odour  similar  to  nnisty  bread,  but  no 
putrid  odour  could  be  noted. 

BVom  a  consideration  of  the  dakt  jiresented 
above  it  appears  clear  that  Rhizopus  nigricans 
is  a  lau-ie  of  mustiness  in  bread,  and  that  the 
pivrteolytic  en/.yioi'  present  in  this  organism 
probably  brings  al)out  the  changes  in  the  bread 
which  are  asso<-iated  with  the  odour  and  flavour 
noted  as  mustiness. 


Communication. 


VARIAMILITY       OP      PLANTATION      PARA 

RUBBER    WITH    DIFFERENT    TECHNICAL 

MIXING.S. 

BY    B.    J.    EATON,    F.I.C.,    AND   J.    GKANTHAM,    B.A. 

Chemical  Laboratory,  Agricultural  Department, 
Federated  Malay  States. 

The  question  of  the  varialiility  of  plantation 
Para  laibber,  when  vulcanised  with  various  tech- 
nical mixings  in  addition  to  sulphur,  has  been  raised 
by  Stevens  in  a  discussion  on  a  paper  recently 
submitted  to  this  Society  by  G.  Start'ord  Wliitby, 
entitled  "  A  Comparison  of  the  Brazilian  and 
Plantiition  ilethods  of  Preparing  Rubber  "  (this 
J.,  1910,  35,  493).  Stevens  says:  "There  was 
too  great  a  tendency  to  limit  tests  to  what  was 
really  a  very  theoretical  mixing,  consisting  of 
l-ubber  with  perhaps  8%  to  10%  of  sulphur  added 
to  itf  Such  a  mixing  was  very  seldom  used  in 
manufacturingjwork,  and  it  was  assumed,  without 


Diagram  I 


experimental  proof,  that  what  applied  to  a  theo- 
retical mixing  of  this  description  also  applied  m 
the  same  manner  and  degree  to  the  great  variety 
of  technical  mixings  which  were  used  in  a  rubber 
factory."  (N.R.— In  Whitby's  experiments,  m 
which  the  vulcanisation  U-.sita  were  carried  out  by 
Schidrowitz.  100  parts  o{  i-ubber  to  8  pa-rtB  of 
sulphur  was  used  ;  in  o\ir  researches  90  parts  ol 
rubber  to  10  parts  of  sulphur  w.is  employed  iv  all 
the  experiments  so  far  published.) 
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Iii  the  oxpciiments  described  here,  we  hope  to 
sliow  that  wliat  applies  to  a  theoretical  mixing 
(as  Stevens  doscrihes  an  S"^,,  or  10%  sulphur 
mixing)  also  applies  to  smaller  proportions  of 
sulphur  in  i-uhber  mixings  and  also  to  mixings 
containing,  in  addition  to  sidphur,  mineral  sub- 
stances such  as  oxide  of  zinc  and  oxide  of  mag- 
nesium, a  result  which  would  be  expected  from  the 
nature  of  the  vulcanisation  process.  That  a 
"theoretical  "  mixing  of  8%  or  10 "Jo  of  sulphur 
would  apply  in  the  .same  manner  or  to  the  same 


degree  to  rubber  mixings  containing  mineral  in- 
gredients, etc.,  has  not,  so  far  as  we  are  aware, 
been  assumed,  nor  is  it  pivbable  that  it  would  do 
so,  although  the  differences  in  rate  of  cure,  which 
Schidrowitz  and  Goldsbrough  and  independently 
our  own  researches  have  shown  to  be  marked  in  the 
case  of  plantation  Para  rubber  (due  to  methods  of 
coagulation  and  prepai-ation ),  still  exist,  whatever 
mixing  be  employed,  provided  such  mixings  do  not 
contain  powerful  accelerators  such  as  oxide  of 
lead,  which,  as  would  be  expected  in  view  of  the 
theory  put  forward  by  us  as  to  the  cause  of  varia- 
bility in  rate  of  cure,  would  obscure  the  issue. 

Experimental. 

For  details  of  technique,  refei-ence  should,  be 
made  to  our  first  Com'nuaication.  "  Vvilcanisation 
Experiments  on  Plantation  Para  Rubber. — The 
Cause  of  Variability  "  (this  J.,  191.5,  34,  989). 


used  as  the  control  after  adjusting  to  correspond 
with  the  temperature  of  110°  C.) 

The  samples  were  vulcanised  in  moidds,  as 
described  in  the  paper  to  which  reference  is  made. 
All  tests  are  carried  out  on  the  third  day  after 
vulcanisation,  a  point  we  omitted  to  mention  in  a 
previous  communication.  The  tests  ^^•ere  carried 
out  on  the  Schopper-Dalen  rubber  testing  machine, 
with  ring  specimens,  using  the  autograpliic 
apparatus  to  register  the  load-stretch  cur\es,  which 
illustrate  differences  in  rate  of  cure  more  satis- 
factorily than  numerical  results. 


In  each  case  the  same  mixing  was  used  on  a  fast 
curing  and  a  slow  curing  rubber,  i.e.,  rubbers  which, 
under  the  usual  conditions  employed  by  us,  are 
fast  and  slow  curing,  and  which  represent  the 
extreme  limits  of  cure  met  \vith  in  the  case  of 
rubber  coagidated  with  approximately  the  minimum 
quantity  of  acetic  acid,  viz.,  about  3  oz.  of  a 
o%  solution  per  gallon  of  latex  diluted  to  contain 
li  lb.  of  dry  rubber  per  gallon.  Portions  of  the 
same  fast  and  slow  curing  rubbers  were  used  for  all 
the  different  mixings.  The  fast  and  slow  curing 
rubbere  were  also  derived  from  the  same  latex, 
the  differences  in  rate  of  cure  being  due  entu'ely 
to  the  method  of  preparation. 

The  fast  curing  rubber  was  prepared  by  allowing 
the  coagulum,  after  lightly  pressing,  to  remain  in 
this  form  for  at  least  six  days  before  washing  and 
crepeing,  and  the  slow  curing  rubber  by  crepeing 
the  coagulum  a  few  hours  after  coagulation.  ( Vide 
previous  researches  by  us).* 

The  following  table  gives  the  mixings 
employed  : — 


Actual  quantities 

(grms.). 

Percentage  on  total  mix. 

Rubber. 

S. 

ZnO. 

MgO. 

PbO. 

Rubber. 

S. 

ZnO.     1    MgO.        PbO. 

136  A  &  E    

240 
240 
200 
400 
300 
300 
300 
300 
450 
400 
.TOO 
500 

12 
12 
16 
30 
15 
15 
15 
15 
50 
30 
25 
50 

14S 
140 
160 

isn 

160 
140 
160 

8 
20 

40 

40 
20 

60 

60 

48 

93 

60-6 

60-6 

60-6 

60-6 

90 

93 

95-2 

90-9 

3 
3 

3-8 
7 
3 
3 
3 
3 
10 
7 

4-8 
9-1 

37 
35 
38-5 

36-3 
32-3 
28-2 
32-3 

•2 

4 

„    B  <t  F         . 

„   C  &  G     

9-C 

„    D  &  H    

138  A  &  E    

„   B  &  F    

..   C  &  G     

8-1 
4-0 

..  I)  &  H    

146  A  &  E    

„   B  &  F    

.,  C  A  G     

1 

„   D  &  H    

. 

, 

The  mineral  additions  were  added  in  a  similar 
manner  to  the  sulplmr.  and  the  vulcanisation  wa.s 
carried  out  as  in  our  previous  experiments  in  a 
double  jacketed  steam  autoclave  at  140°  C. 
(X.B. — The  temperature  is  controlled  both  by  a 
thermometer  and  pressure  gauge,  as  it  was  found 
that  the  latter  reacted  immediately  to  any  change 
of  steam  pressure,  wliile  the  thermometer  took  an 
appreciable  time  to  register  a  shght  change  of 
.steam  pressure  ;    the  steam  gauge  was  therefore 


In  the  above  tables  samples  A,  B.  C.  and  D  are 
the  fast  curing  rubber,  and  samples  E,  F.  G,  and  H 
the  slow  curing  rubber.  As  will  be  seen  the  mixing 
usually  employed  in  our  previous  experiments  and 
on  which  the  differences  in  rates  of  cure  have  been 
based  hitherto,  is  that  used  in  146  A  &  E. 

Tlie  results  of  the  vulcanisation  tests  are  given 
in  the  tables  below  and  in  the  diagrams  of  the 
load-stretch  curves,  which  explain  themselves. 

•This  J.,    1916,   30,    715 — 728.  '■ 
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It  will  lie  seen  that  some  of  the  fijnires  arc  some- 
what ei-ratio.  as  would  be  expected  when  only  two 
riiisrs  at  each  cniv  aiv  testeil,  since  nihber  loaded 
with  luinenil  niixinirs  does  not  bivak  as  retrularly 
as  mixings  ct>ntiuuint;  only  sulphur  and  i-ubber. 
The  curves  however  are  of  much  moi-e  importance 


IjlAbRAMlV 


in  illustrating  the  ditTerences  in  rate  of  cure 
between  the  samples,  and  show  conclusively  that 
the  diflfercnces  obtained  in  this  respect  between 
the  rubbers,  when  using  what  Stevens  terms 
'■  theoretical  mixings."  are  still  maintained  when 
varioxis  technical  mixings  are  employed,  although, 
as  would  be  expected,  the  type  of  rubber  obtained 
is  very  different.  The  differences  in  type  for 
different  technical  mixings  and  also  for  different 
sulphur  and  rubber  mixings  are  well  illustrated  by 
the  curves  given  in  Diagram  1  for  all  the  samples 
13C  and  14t)  cured  for  2  hours,  in  which  it  will  be 
observed  that  the  curves  tor  the  different  mixings 
are  not  pai'allel  beyond  the  point  of  inflexion. 


Diagram  V 

0  I) 


In  order  to  show  the  effect  of  the  period  of 
vulcani.sation  on  the  figures  for  tensile  strength 
and  elongation,  the  residts  obtained  at  all  the 
different  times  of  cure  adopted  are  included  in  the 
following  table  : — 


Breaking  load. 

Elongation  at 

Ret.  No. 

Time 

(Kilos,    per 

break.  (Original 

Product. 

ol  cure. 

sq.  mm.) 

length  =  100.) 

Horns. 

(a) 

(b) 

(axb) 

138  A  . . 

1 

1-30 

938' 

1219 

\\ 

1-36 

U16 

1^45 

1-27 

900 

1143 

2 

1-33 

914 

1215 

21 

1-22 

890 

1085 

1S6E  .. 

It 

0-61 

935 

570 

2 

0-87 

927 

806 

3i 

100 

913 

913 

J36B  .. 

U 

1 -.57 

933 

1464 

]\ 

1-61 

nio 

1465 

l-:«( 

888 

1225 

2 

1-51 

912 

1404 

Rel.  No. 


Time 
ot  cure. 


I 


Breaking  load. 
i  (Kiloa  per 
Bq.  mm.) 


Klongution  at 

break.  (Original 

lenKtl>:=100.) 


Product.  J 


Hours. 


1S6F  .. 
13t5  C  .  . 
136  G  . . 

I  i3»r>.. 

136  H  . 
138  .\  .. 

138E  .. 
138  B  . . 

138  F  . . 

138C  .. 

138  G  . . 
138  D  . . 
138  H  . 
146  A  .. 

146  E  .. 

146  B  . . 
146  F... 

140  C  .. 


146  G  .  . 


146  1)  . 


146  H 


2J 
1 

I 

w 

2 
21 

1 

u 

2J 
o 

Si 

3} 

J 

IJ 

2J 

2J 

U 

2* 

2i 

1 

If 

21 

2J 

1 

IJ 

21 

2} 

1 

11 

2* 

2il 

1 

11 

21 

21 

1 

1} 

21 

2J 

k 
21 
1 

u 
u 
IJ 


21 
3 
31 
3J 

4 

u 

■> 

21 

2* 

21 
2 

3 

31 

31 

4 


21 

21 

3 

31 

Si 

4 


3 

3J 

4 

5 

1 

U 

U 

u 

2 

2 

3 

31 

31 

4 


(«) 


0-81 

1-01 

0-90 

1-43 

1-31 

0-88 

1-22 

1-23 

1-08 

1-12 

0-87 

1-04 

1-22 

1-41 

1-42 

1-44 

0-39 

0-90 

0-99 

1-33 

1-49 

1-44 

1-46 

0-79 

0-87 

0-80 

1-35 

1-54 

1-49 

1-39 

0-73 

0-95 

0-97 

1-15 

1-43 

1-25 

1-27 

1-15 

1-45 

1-30 

1-14 

1-25 

1-52 

1-36 

1-31 

1-15 

1-27 

1-16 

1-09 

0-94 

1-18 

1-41 

1-57 

1-46 

0-33 

0-54 

1-17 

1-17 

1-20 

1-23 

0-26 

1-44 

1-50 

1-35 

1-31 

1-29 

0-37 

0-84 

0-88 

0-93 

MS 

1-22 

1-05 

l-()2 

1-28 

1-33 

1-28 

1-33 

1-28 

1-26 

0-35 

0-63 

0-70 

0-88 

1-08 

1-16 

1-27 

1-50 

1-53 

1-21 

0-62 

1-05 

1-12 

1-17 

1-39 


<b) 


(«x  b) 


905 

895 

848 

7i)9 

761 

675 

741 

759 

709 

731 

647 

1024 

1070 

10.13 

1018 

1005 

1137 

1079 

1043 

931 

930 

917 

923 

901 

910 

863 

871 

895 

S92 

870 

874 

871 

873 

986 

818 

844 

870 

878 

861 

873 

858 

892 

863 

885 

882 

875 

878 

886 

874 

844 

1052 

1007 

968 

920 

588 

1043 

1036 

1010 

996 

958 

560 

1081 

1039 

1007 

981 

957 

1070 

1093 

1088 

1065 

1034 

956 

1168 

1154 

1161 

1157 

1142 

1194 

1140 

1150 

1199 

1186 

1164 

1144 

1099 

1088 

1031 

1006 

972 

874 

1007 

1037 

1021 

994 

051 


733 
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It  will  be  seen  practically  thi-oufihout  the  tables, 
whatever  mixing  is  used,  that  the  tensile  pro- 
perties of  the  .slow  curing  rubber  are  decidedly 
uifcrior  (i>  the  fast  curing  rubber.  Tills  agrees 
with  <nu'  previous  results  on  the  mixing  usually 
employed.  In  the  fast  curing  rubber  with  the 
mineral  inixing.s  (except  those  containing  oxide  of 


lead)  and  in  the  rutiber-sulpluu'  mixing  containing 
5°u  of  .sulphur  reckoned  on  the  rubber  (Ref.  No. 
14t)  0).  it  will  be  seen  that  the  figures  for  breaking- 
load  and  elongation  remain  constant  over  a  con- 
siderable range.  This  is  oliviously  what  one  would 
expect,  owing  to  the  smaU  amount  of  sidphiu' 
employed,  since,  after  a  certain  period  of  cure. 
Utile  or  no  further  change  takes  place  in  such  a 
rubljer,  on  account  of  the  rela- 
tively small  proportion  of  free 
sulphur  remaining  in  the  I'ubber. 
compared  with  a  sample  contain- 
ing say   10  9^  of  sulphur. 

This  slowing  up  of  the  cure  is 
shown  very  clearly  in  the  load- 
stretch  curves  given,  e.g.,  the 
curves  in  Diagrams  II  and  VI 
tor  146  C  &  G,  showmg  the 
progression  of  the  cure  with  time. 
In  these  mixings  there  is  not 
sufficient  sulphur  to  give  the  very 
marked  and  obvious  over-cures 
obtained  even  in  J  hour  at  a 
similar  vulcanising  temperature 
(140°  C.)  when  10%  of  sulphur  is 
employed.  Secondly,  an  addi- 
tional \  hour  cure,  with  these 
low  sulphur  contents,  produces 
very  small  differences  in  the  load- 
stretch  curves  and  greater  time 
intervals  must  be  used  to  illus- 
trate the  dilferences  due  to  period 
of  cure  for  any  particular  sample. 
Tliis  again  woxdd  be  expected,  in 
view  of  the  mass  action  of  sulphur. 
The  greater  change  in  the  curve 
over  a  smaUer  range  of  time  when  using  10  "^ 
of  sulphur  is  shown  in  Diagram  \\\  for  samples 
146  A  &  E. 

If  reference  is  made  to  Diagrams  II,  III,  IV, 
and  V  the  comparative  curves  of  samples  1 46  C  <t  G, 
and  samples  138  A  &  E,  B  &  F.  D  &  H  at  different 
times  of  cure,  it  will  be  seen  that,  while  at  the 


lower  times  of  cure  considerable  differences  exist 
in  the  load-stretch  curves,  if.  the  ciu'e  be  carried 
on  .sufficiently  long,  the  slower  curing  rubber 
eventually  overtakes  thi'  rapid  curing  rubber, 
since  with  low  suljihiu'  content,  the  latter  does 
not  change  apjireciably  after  a  certain  period 
of  vulcanisation,  even  if  the  cure  is  carried 
further,  so  that,  if  these  rub- 
bers had  been  cured  for  a  pro- 
longed iieriod,  .say  5  hom-s  in  the 
cas(;  of  samples  14(i  C  &  G.  the 
load-stretch  curves  would  have 
coincided,  and  the  only  difference 
between  the  samples  would  have 
been  the  inferior  tensile  proper- 
ties of  the  slower  curing  rubber. 
Although  (lie  dilTerence"  in  rates 
of  cure  would  thus  have  been 
obscured,  nevertheless  it  would 
still  have  existed  between  these 
rubbers.  The  comparatively  small 
change  in  the  curves  for  the  last 
curing  rubber  140  C  is  shown  in 
Diagram  VI,  while  in  the  same 
diagram  the  slow  curing  i'ubber 
146  G  has  altered  considerably 
over  the  same  range. 

This  point  appears  to  be  of 
importance  in  connection  with 
the  so-called  "  heat  "  test  for 
rubbers  of  this  quality,  that  is, 
rubbei-s  containing  mineral  mix- 
.  ings  and  liaving  a  comparatively 
small   propt>rtion  of  sidphur. 

Thus,  assuming  samples  146 
.  C  &  G  had  both  been  manufac- 
tured imder  identical  conditions  as  to  period 
of  cure  and  temperature,  say  3  hours  at 
140°  C,  and  the  "heat"  test  had  been  applied 
to  sample  146  C,  little  or  no  change  would  have 
taken  place  in  this  .sample,  whereas  in  the  case  of 
sample  146  G  the  ruliber  would  have  continued  to 
cure. 

The  use  of  suih  technical    mixings,    with    low 


sulphxu-  content,  and  especially  mixings  containing 
oxide  of  lead,  which  are  largely  used  for  experi- 
mental work  in  America,  is  possibly  responsible 
for  the  obscuring  of  varialiUity  in  speed  of  vulcani- 
sation in  previous  researches,  and  for  the  adoption 
of  standard  times  and  temperatures  in  such  work, 
and    many    differences    in    tensile    properties    of 
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vulcanised  nibboi's  luay  have  been  due  to  iiieorreot 
curing  rather  than  reiU  differences  iu  iidiereut 
tensile  strength,  etc. 

In  the  cAse  of  the  samples  containing  oxide  of 
lead,  as  will  be  seen,  especially  fi-om  the  ciu'ves  in 
Diagram  \"  for  sample  138  I)  &  II,  the  differences 
in  i-ate  of  cure  are  largely  obscured.  This  is 
intensified  in  samples  138  C  i\;  G  contaiuinj;  a  higher 
content  of  lead  oxide,  the  curves  of  wliich  are 
not  given.  This  again  might  have  been  antici- 
pated, ue.,  the  addition  of  a  powerful  accelerating 
agent  such  as  oxide  of  lead  obscuring  tlie  etYcct  of 
a  natural  accelerator  present  in  the  raw  loibber. 
We  have  also  been  able  to  show  this  to  be  the  case 
when  fast  and  slow  curing  rubbei-s  are  soaked  in 
alkalis,  e.g..  caustic  soda  or  potash  (vide  Agricul- 
tural Bulletin,  F.M.S..  Vol.  iv.,  Xo.  0,  :March,  1916), 
and  also  when  small  proportions  (about  1%)  of 
various  organic  nitrogenous  a<'celerating  agents, 
e.g.,  piperidine,  hydrobenzamide,  benzylamine,  and 
p-nitrosodiphenylamine  are  added  to  rubber- 
sulphur  mixings.  (These  results  have  not  yet 
been  published  by  us.)  (N.B. — The  alkali  treat- 
ment is  not  recommended  for  manufactxiring 
purposes,  but  is  of  some  scientific  interest.)  The 
effect  on  type  of  rubber,  of  substituting  equivalent 
amounts  of  magnesium  oxide  and  lead  oxide  for 
zinc  oxide,  is  sho«-n  in  Diagrams  III,  IV,  and  V. 
There  is  a  small  difference,  however,  between  the 
fast  and  slow  curing  samples  even  with  lead  oxide 
mixings,  as  will  be  seen  from  the  curves,  especially 
at  the  lowest  times  of  cure  given,  while  at  the 
longer  cures,  the  curves  approach  each  other  more 
closely. 

The  flat  nature  of  the  load-stretch  curves  for 
the  lead-oxide  mixings  may  be  noted,  showing  a 
tough  and  hard  but  not  very  elastic  rubber. 
Another  feature  which  may  be  observed  is  the 
variation  in  type  with  different  percentages  of 
sulphur  (Diagram  I,  Ref.  No.  146  A — H),  the 
curves  actually-  crossing  each  other.  With  low 
sulphur  content  (4-8  and  70%)  much  greater 
elongation  for  similar  loads  is  obtained  than  with 
the  10%  sulphur  mixing. 

We  should  like  here  to  refer  also  to  the  question 
of  the  stability  of  these  samples,  in  view  of  the 
fact  that  no  tests  have  been  pubhshed  by  us  so 
far,  after  the  vidcanised  samples  have  been  kept 
for,  say,  6  months  or  a  year  before  testing. 
Experiments  have  been  carried  out,  but  so  far 
no  results  have  been  published.  These  experi- 
ments show  that,  with  the  10%  sulphur  mixing 
employed  by  us,  the  rubber  continues  to  vulcanise 
slowly  during  six  months  and  the  extra  vulcanisa- 
tion which  has  taken  place,  in  all  samples  so  far 
tested,  represents  about  a  quarter-hour  cure  at 
140°  C,  i.e.,  the  load-stretch  curve  of  a  sample 
vulcanised  for  say,  1  hour,  when  tested  after  six 
months  would  coincide  with  the  load-stretch  curve 
for  a,  H  hour  cure  tested  3  days  after  vulcanisation. 
A  certain  amount  of  deterioration  in  tensile 
properties  had  also  taken  place.  It  can  be  stated 
here,  however,  that,  while  the  10%  mixing  is  an 
excellent  mixing  for  the  purpose  in  view,  viz.,  to 
ascertain  variations  in  rate  of  vulcanisation 
between  different  rubbers,  especially  when  it  is 
required  to  test  the  .samples  shortly  after  vul- 
canisation, it  is,  in  our  opinion,  not  a  good  mixing 
for  testing  the  keeping  or  ageing  properties  of 
different  rubbers  after  vulcanisation,  since  there 
is  a  large  amount  of  free  sulphur  remaining  in  the 
rubber,  which  gradually  exudes  and  leaves  the 
sample  porous  and  liable  to  rapid  oxidation. 

.Since,  however,  the  stability  of  the  vulcanised 
rubber  depends  largely  on  whether  it  has  been 
properly  vulcanised,  as  well  as  on  the  nature  of 
the  raw  material,  the  rate  of  vulcani.sation  must 
be  of  great  importance,  and  the  failure  of  many 
.samples  of  plantation  rubber,  especially  first  grade 


samples,  to  keep  after  vulcanisation,  may  pi-ob- 
ably  be  attributed  to  the  samples  not  having  been 
properly  vulcanised. 

Another  point  which  may  be  discussed  here  is 
the  use  of  the  term  "  optimum  "  cure.  Stevens, 
in  a  written  criticism  in  the  sjime  paper  to  which 
reference  has  been  made,  sjvys  :  "It  may  bo  stated 
with  confidence  that  the  samples  vidcanised  by 
Eaton  and  Grantham  at  their  '  optimum  cure  '  are 
much  overcured."  In  this  respect  Stevens  may 
be  perfectly  correct,  and  we  have  pointed  out 
already  in  private  correspondence,  that  the  testing 
of  rubber  from  the  point  of  view  of  its  curing 
capacity  is  entirely  relative  and  not  absolute,  and 
that  our  "  optimum  "  cure  may  not  be  considered 
by  a  manufacturer  to  be  the  most  satisfactory 
cure.  Perhaps  a  preferable  term,  and  this  has 
also  been  suggested  to  us  by  the  chief  chemist  of 
a  well-known  i-ubber  fiiin,  would  be  "  relative 
rate  of  cure."  We  should  like,  however,  to 
emphasise  this  by  pointing  out  in  reference  to  our 
previous  residts,  that  if,  say,  the  "optimum" 
cures  of  two  samples  arc  given  by  us  as  IJ  hours 
and  3  J  hours,  then,  assuming  the  correct 
"  optimum  "  for  the  latter  should  have  been 
3  hours,  the  correct  "  optimum  "  of  the  former 
should  be  1  hour,  i.e.,  each  cure  is  relative  to  the 
other. 

Conclusions. — The  experiments  quoted  in  this 
paper  show  definitely  : — 

(1)  That  the  variabihty  of  plantation  Para 
rubber  in  respect  to  rate  of  cure  continues  to 
exist  in  various  technical  mixings  in  which  the 
rubber  is  loaded  with  mineral  constituents  in 
addition  to  sulphur,  and  also  in  rubber-sulphur 
mixings  containing  different  proportions  of  sulphur. 

(2)  That  the  variability  is  not  of  the  same  degree 
as  with  mixings  containing,  say,  8%  to  10% 
sulphur,  as  would  be  expected. 

(3)  That  the  use  of  strong  accelerating  agents 
such  as  oxide  of  lead  tends  to  obscure  these 
differences  which  are  produced  in  the  raw  rubber 
by  the  presence  of  a  natural  accelerator. 

(4)  That  other  substances,  e.g.,  caustic  soda 
and  potash  and  various  organic  nitrogenous 
accelerators,  also  obscure  these  differences,  since 
these  substances  behave  in  a  somewhat  similar 
manner  to  the  natural  accelerators  present  in  raw 
rubber. 

(5)  That,  for  the  purpose  in  view,  viz.,  to 
illustrate  the  differences  in  rate  of  cure  between 
different  rubbers,  which  we  believe  to  be  the  most 
important  variabihty  in  plantation  Para  "  first 
latex"  rubbers,  an  8%  or  10%  sulphur  mixing, 
without  any  other  addition,  is  a  very  satisfactory 
mixing,  even  though  it  may  not  be  suitable  for 
stabUity  or  ageing  experiments. 

Note. — It  may  be  found  by  comparing  some  of 
the  numerical  results  with  the  curves,  that  these 
do  not  agree  at  breaking  point.  In  tracing  these 
curves,  however,  we  have  always  taken  the  curves 
which  were  drawn  from  the  same  point  for  com- 
parison of  rates  of  cure,  whereas  the  maximum 
breaking  strain,  which  is  always  given  in  the 
tables,  may  have  been  obtained  with  the  second 
ring,  used  to  compare  the  curves  for  the  same 
sample  at  different  times  of  cure.  As  wo  have 
stated  before,  however,  the  duplicate  curves 
invariably  coincide,  except  at  the  breaking  point, 
where  one  curve  may  extend  further  than  the 
other,  so  that  in  utilising  the  curves  for  comparison 
of  rates  of  cure,  it  is  immaterial  which  of  the  two 
curves  at  each  cure  is  used,  since  an  actual  flaw, 
such  as  an  air  bubble  in  the  test  ring,  does  not 
affect  the  coincidence  of  the  curves  in  dupUcate 
tests,  although  it  affects  the  actual  tensile  strength. 
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Obituary. 

WILTJA.M  UKlfMELL. 

A  pi-diui.sinj;  caroor  has  been  cut  .sliort.  by 
the  deatli  ui  William  (iemmell  on  September 
l^itli,  as  a  result  of  Imrns  due  to  an  explosion 
which  oceiiiTed  wliilst  working  at  Silloth. 

lie  was  born  in  tilasj^ow  in  ISS").  and  after 
serxinp  an  apprenticeship  with  Alessi'S.  Tatlock 
and  'I'homson  he  entered  the  employ  of  the 
t'orjioration  Gas  Works.  Provan.  Glasgow. 
In  1906  he  joined  the  staff  of  the  Metallurgical 
Department  of  the  National  Physical  Labora- 
tory and  in  1012  was  appointed  chief  chemist 
to  !Sir  W.   (t.  jVnnstrong,   \\Tiitworth  and  Co. 

Ue  contributed  some  useful  papers  to  this 
Society  (see  this  J.,  1908,  427;  1913,  581), 
and  was  the  co-inventor,  with  O.  Smalley, 
of  a  patented  process  for  high  speed  cutting 
steels. 


He  was  an  active  member  of  the  Newcastle 
Section  of  this  .Society,  having  served  on  tlie 
Committee  for  some  time,  and  had  recently 
been  appointed  Hon.  Treasurer  of  the  Section'. 


JOHN  MACKENZIE. 

John  Mackenzie  was  born  in  1840.  In  his 
early  life  ho  was  engaged  in  engineering 
practice,  but  early  in  the  "  eighties  "  he  became 
associated  with  cliemical  industry,  and  for 
about  30  years  was  connected  with  Messre. 
Sadler  and  Co.,  of  Middlesbrough.  He  was  the 
patentee  of  a  number  of  inventions  relating 
to  chemical  industrv,  among  which  may  l)e 
mentioned  his  English  Patent"  No.  (>415  of  1909 
(this  J.,  1909,  981)  describing  the  use  of  fused 
silica  dishes  in  the  cascade  system  of  sulphuric 
acid  concentration.  He  died  in  Middlesbrough 
on  September  28th  last. 


Journal  and  Patent  Literature. 

Patrnt  SPBOinOATiONS  may  be  obtained  by  post  by  remitting  as  follows : — 
Bnglith. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office.  Southampton  Buildings.  Chancery  Lane,  London,  W.C. 
United  StaUt. — 1».  each,  to  the  Secretary  of  the  Society,  who  haa  to  furniah  the  U.S.  Patent  Office  with  the  following  data : — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
Frencli. — 1   fr.  05  c.  each,  aa  follows:   Patents  dated     1902    to    1907    inclusive,    Belin   et  Cle.,    58    Rue  Fetoo  8,  Paris  (3e.) 
Patents  from  1908  to  date,  L'lmprlmerie  Nationale,  87,  Eue  VleiUe  du  Temple,  Paris. 
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Counter-current    extraction  ;    Principles    oj 


W.   K.   Lewis.     J.    Ind.    Eng.   Chem.,    1916,    8 
825—833. 

The  principles  of  counter-current  extraction  are 
discussed  and  formula;  are  deduced  which  show 
the  influence  of  the  size  of  the  extraction  system, 
the  amount  of  extracting  agent  employed,  and  the 
velocity  with  which  the  vehicle  carrying  the 
substance  to  be  extracted  flows  past  the  extracting 
agent,  or  vice  i-ersa.  The  formulje  are  based  on  the 
assumption  that  the  extraction  process  consists 
primarily  in  the  diffusion  of  the  substance  to  be 
extracted  through  a  stationary  film  of  fluid  which 
envelopes  the  separate  particles  of  the  dispersed 
or  subdivided  phase  of  the  system.  Tliis  surface 
film  is  probably  nearly  in  equilibrium  with  the 
dispersed  phase,  and  the  rate  of  diffusion  will  be 
determined  by  the  difference  in  concentration 
between  the  surface  film  and  the  .surrounding  main 
body  of  the  medium.  The  formulas  derived  are  : — 
For  extraction  of  solids  bv  liquids  : 

■<>^['+?>-)]=^('-)- 

For  transfer  of  substance  from  gas  to  liquid  or 
vice  versa  : 


log 


xo — «co     KV 


KV/         \ 


los 


when  the  velocity  of  the  gas  past  the  liquid  is 
constant,  as  in  spray  washers  ;   or 
Xo— aco     iSUl/         \ 

when  the  absorbing  liquid  forms  a  film  over 
a  stationary  svirface.  In  these  formute  c,  or  co 
denotes  the  concentration  of  the  substance  to  be 
extracted  in  the  solution  obtained,  xo  the  initial 
and  X  the  final  concentration  of  the  substance  in 
the  vehicle  by  which  it  is  carried,  a  is  the  solu- 
bility constant  of  the  substance,  u  is  the  velocitv 


of  the  extracting  agent.  U  is  the  velocity  of  the- 
vehicle  carrying  the  substance  to  be  extracted, 
V  is  the  total  volume  of  the  extraction  system, 
A  is  the  cross-section  of  the  extraction  system. 
1  is  the  length  of  the  extraction  system,  K  and  /3 
are  diffusion  constants,  and  p  is  the  weight  of 
extracting  agent  per  unit  quantity  of  vehicle  carry- 
ing the  substance  to  be  extracted,  and  is  equal 
to  u/U.  In  the  extraction  of  solids  by  liquids 
perfect  counter-current  conditions  are  not  realised 
in  practice  and  the  allowances  which  must  be 
made  for  the  introduction  of  a  fresh  tank  at  one 
end  of  the  system  and  withdrawal  of  a  tank  at  the 
other  end  are  discussed,  and  auxiliary  formidsfr 
are  deduced  for  use  according  to  circumstances. 
The  most  striking  fact  brought  out  in  the  investig- 
ation is  the  fact  that  in  those  cases  where  the 
relation  between  the  distribution  of  the  substance 
in  the  original  vehicle  and  in  the  extracting  agent 
is  linear,  the  coefficient  of  diffusion  (K)  is  pro- 
portional to  the  square  of  the  velocity  of  the  gas 
or  hquid  ;  hence  in  the  design  of  counter-current 
gas  washers  or  extraction  apparatus,  the  aim 
should  be  to  obtain  the  maximum  relative  velocity 
of  vehicle  and  extracting  agent. — -A.  S. 

Patents. 

Temperatures  ;  Means  for  regulating  and/or  indicat- 
ing   .     I.     Hall,     Birmingham.     Eng.     Pat. 

12,597,  Sept.  2,  1915. 

A  MELTING  pot,  bath,  container,  or  the  like  is 
provided  with  a  pocket  attached  to  the  side  either 
internally  or  externally,  which  communicates 
with  the  interior  of  the  pot,  and  is  adapted  to 
contain  a  thermo-coxiple  for  measiu'ing  the  tem- 
perature or  controlling  the  heating  apparatus. 

— W.  F.  F. 

Desiccating  and  circulating  air  ;  Apparatus  for . 

G.    R.    Gnibb,    Dublin,    and    G.    S.    Hlgginson, 
London.      Eng.   Pat.    13,567,   Sept.   24,    1915. 

A  PORT.\BI.E  apparatus  for  drying  and  circulating 
air  comprises  a  desiccating  chamber,   air  filters. 
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and  an  air-p\unp  driven  by  roiUicing  poar  from  an 
eleotrio   motor,  tosether  with  a  suitable  arranjie-    [ 
ment  of  valves. — SV.  U.  C.  '. 

Eniulsifyinii  appartiliis  :  Construction  of .  May- 
pole Marjiarine  Works,  Ltd..  Soutball,  Middle.sex. 
From  Flakes  A.  S..  Copenhagen.  En;;.  Pat. 
17.800,  lleo.  !>.   1915.                    "  | 

To  faeilitate  the  opening  and  elosins  of  the 
apparatus  desorihed  in  Eng.  Pats.  2:<.(>5:!  of  U113 
and  l8.04Sof  1914  (this  J..  1914.  UtiT.  121S).  one 
of  the  discs  is  supported  by  a  hinge  so  that  it  can  i 
be  swung  open.  When  closed  the  discs  are  held 
together  by  a  clamp  tightened  liy  an  int<'rnipled 
screw,  and  the  joint  is  made  by  a  hollow  rufiber 
ring  which  can  be  inflated  with  air  after  the  discs 
are  closed. — W.  H.  C. 

ilixing-machine^  for  granular  or  piiherulcnt  sub- 
stances. G.  Porteus.  Leeds.  Eng.  Pat.  17. COO, 
Dec.  17,  1915. 

The  ratchet-mechanism  which  operates  tlie  dis- 
charge worm  of  a  mixing  machine  is  driven  l)y  a 
recipiMcating  rod  with  which  it  is  connected  by 
a  swinging  l)ar  and  lever  so  that  it  can  be  dis- 
connected and  tlie  discharge  worm  stopped 
without   interrupting   the   working   of   the   mixer. 

— W.  H.  C. 

ilixing  apparatus  for  granulur.  powdered,  or  the 
like  material.  \Y.  S.  H.  Bevin  and  J.  S.  Ttaws- 
thorne,  Liverpool.  Eng.  Pat.  101.332.  July  7, 
1910.     (AppL  No.  9575  of  1916.) 

The  material,  e.g..  seeds,  grain  or  meal  for  cattle 
foods,  is  fed  from  a  hopper  on  to  a  pyramidal 
distributor  from  which  it  falls  into  a  receptacle 
divided  by  vertical  partitions  into  narrow  com- 
partments. The  compartments  are  each  provided 
with  a  pivoted  floor  operated  by  band  levers 
through  the  medium  of  rods,  chains,  or  wire  ropes, 
and  the  material  is  discharged  into  a  similar 
recept.icle  below  having  its  vertical  paititioiis  at 
right  angles  to  those  above.  The  material  is  finally 
<lischarged  through  a  hopper  on  to  a  vitirating 
tray  and  thence  to  a  vibrating  riddle  and  a  helical 
conveyor. — \Y.  F.  F. 

M uffle-fitrnace.  G.  W.  Batchell.  Cincinnati,  Ohio, 
and  J.  H.  Wade.  Moundsville,  W.Va.  U.S.  Pat. 
1, 195,641, Aug.22,191t).Dateofappl.,Mar.l8,1916. 

The  muffle  chamber  has  a  number  of  arched  flues 
which  extend  up  one  side,  across  the  top,  and 
down  the  other  side.  A  combustion  flue  extends 
longitudinally  beneath  the  sole  of  the  muffle,  and 
a  wast«-gas  flue  is  situated  beneath  the  combustion 
flue.  The  arched  flues  communicate  alternately 
on  opposite  sides  with  the  combustion  flue  and 
on  the  other  side  with  the  waste  gas  flue. — W.  11.  C. 

Condenser.  F.  F.  Vega  and  R.  Abarca.  San  .Tiian, 
Porto  Rico.  U.S.  Pat.  1.195,7.52,  Aug.  22,  1916. 
Date  of  appl.,  Dec.  29.  1915. 

The  body  of  the  conden.ser  is  connected  on 
oppo.site  sides  with  two  vacuum  pans,  the  vapours 
being  prevented  from  passing  from  one  pan  to  the 
other  by  a  VjafTle  plate.  The  condenser  is  con- 
nected with  a  vacuum  pump,  and  the  <ondensed 
liquid  is  guided  to  the  outlet  by  baffles. — W.  H.  C. 

Evaporator.  F.  P.  Pattno  and  G.  S.  Witham,  jun., 
Au  Sable  Forks.  N.Y.  U.S.  Pat.  1.196,020, 
Aug.  29,  1916.     Date  of  appl.,  Nov.  29,  1915. 

The  supply  of  liquid  to  an  evaporator  is  regulated 
by  means  of  a  float  chamber  connected  with  both 
the  vapour  and  lr(|uid  spaces  of  the  evaporator, 
a  mercury  seal  being  interposed  in  the  connection 
with  the  liquid  space  to  prevent  liouid  passing 
from  the  evaporator  to  the  float  chamber. 

— W.  H.  C. 


Separator  ;  Centrifugal .  D.  B.  Weston,  Sharon, 

.Mass.      U.S.     Pat.     1.196,056,     Aug.     29.     1916. 
Dateofappl.,T»ec.  1,1911.  Renewed  Jan. 19. 1916. 

The  material  is  introduced  into  the  bottom  of  a 
drum  of  double  conical  shajie  which  is  I'otated 
about  its  vertical  axis.  The  si'parated  solids  are 
guided  towards  the  top  of  the  drum  and  are 
discharged  through  I'M'ts  provided  with  valves 
and  situated  in  the  conical  i>ortion  of  the  drum 
near  the  apex. — W.  H.  C. 

Dryer.  W.  V.  Mever.  Chicago.  111.  U.S.  I'at. 
I,19t>,376,.\ug.29.i916.1)ate  of  appl..Jan.3,  1914. 

.\n"  inclined  rotary  dryer  is  formed  of  two  con- 
centric cylindei-s  spaced  apart  and  having  tan- 
gential siielves  within  each  cylinder  and  com- 
municating ports  between  the  cylindei-s. — W.  H.  C. 

Refriijeraling  apparatus.  A.  J.  Jackson.  Chicago, 
lU.  U.S.' Pat.  1.197.636,  Sept.  12,  1916.  Date 
of  appl.,  Jan.  2,  1915. 

Cooling    or    heating    fluids ;     Apparatus   for  ■ 


A.  J.  E.  .Munters,  Stockholm.  U.S.  Pat.  1.197.944, 
.Sept.   12,   1916.     Date  of  appl.,  Sept.   17,  1914. 

See  Eng.  Pat.  20,017  of  1914  ;   this  J.,  1915,  1041. 

Process    of    drying    and    extracting.        U.S.    Pat. 
1,197,097.     See  IX. 

High-temperature  cenlrilitgal  apparatus.    U.S.  Pat. 
1,196,829.     See  X. 
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WAXES. 

Explosive  fjascs  in  coal  mines  ;    Occurrence  of . 

N.  H.  Darton.   U.S.  Bureau  of  Mines,  1915,  Bull. 
72.     (218  pages.) 

The  following  summary  is  based  on  the  results  of 
investigations  made  by  the  author  in  the  northern 
anthracite  basin  of  Pennsylvania  and  the  southern 
part  of  the  bituminous  coallield  of  Illinois,  and 
on  data  px-eviously  obtained  by  other  workers  in 
Eumpe  and  America  : — The  gas  emitted  by 
freshly  mined  coal,  whether  in  situ  or  in  the 
laboratory,  varies  considerably  in  composition ; 
in  most  cases  it  contains  over  80  "Jo  of  methane, 
other  constituents  being  carbon  dioxide,  nitrogen, 
and  oxygen,  the  proportions  of  which  are  also  very 
variable.  These  variations  appear  to  be  uncon- 
nected with  any  visible  characteri.stics  of  the  coal, 
and  independent  of  the  chemical  constitution 
of  the  latter  as  expressed  by  the  terms  "  fixed 
carbon,"  "  volatile  combustible  matter,"  etc.  The 
gas  emitted  at  different  stjiges  of  exposure,  and 
from  coal  ci'ushed  to  difTereni  degrees  of  fineness, 
also  shows  great  variability  in  composition,  for 
wliich  absorption  of  air  and  .sub.sequent  combina- 
tion with  oxygen  are  doubtless  largely  responsible. 
Apparently,  gas  escapes  fiom  coal  by  percolation 
through  the  porea  or  interstices  between  the 
grains,  and  through  binall  and  large  fissures,  the 
emanation  being  tlius  dependent  on  the  texture  of 
the  coal,  the  extent  to  wliich  it  is  fissured,  and  the 
amount  <if  i)res.sure  forcing  the  gas  outwards. 
The  most  rapid  .and  dangerous  outbuists  occur 
when  the  mining  operation  reaches  a  fis.sure  or  a 
body  of  shattirred  coal  which  (onstituti's  a 
reservoir  under  high  pressure,  and  when  such  a 
body  of  coal  is  thrown  out  in  such  large  quantity 
that  much  of  the  gas  is  given  oti  at  once.  Although 
occurring  most  often  under  the  conditions  named, 
or  in  places  wlicie  the  coal  .seam  thickens  and 
thins,  such  outbiii-sts  ;uv  not  connected  with  any 
visible  peculiarities  of  the  coal,  and  no  dependable 
means  is  yet  available  for  detecting  their  proximity 
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or  proventiug  thr-m.  The  pressiire  of  gas  in  the 
-iliil  coal  has  bocn  (.IctiTiiiined  in  England,  France, 
Belgium,  Au.stria.  .and  Illinois  with  results  pre- 
.>enting  anomalous  variations,  the  suggestion  that 
a  precise  ratio  exists  between  pressure  and  depth 
of  nole  being  negatived  by  most  observations.  In 
^teneral,  high  pressure,  if  jiresent  at  all,  is  mani- 
foste<l  \vlu're  the  coal  is  most  coinjiact  ;  and 
iiwiiig  to  leakage  near  the  face,  the  higher  pressures 
arc  found  only  in  the  deeper  test-holes,  the  depth 
necessary  for  a  high  pressure  depending  on  the 
( ompactness  of  the  coal.  As  shown  by  the  anunint s 
_'iven  oft'  by  mining  a  definite  quantity  of  coal, 
and  by  laboratory  tests  on  coal  samples,  the 
\  olume  of  gas  in  coal  is  as  variable  as  the  pressure. 
\\'hile  variation  in  the  original  volume  of  gas  is  no 
■doubt  related  to  the  organic  character  and  history 
of  the  coal  and  t.o  other  factors  not  yet  ascertained, 
in  many  cases  in  the  mines  the  coal  containing  the 
most  gas,  or  gas  with  the  highest  pressure,  does  not 
have  the  most  gaseous  workings,  the  gas  being 
•emitted  gradually  over  a  long  period  and  thus 
•easily  disposed  of  by  adequate  ventilation.  Tests 
made  to  determine  the  amounts  of  gas  given  oil: 
by  coals  at  ordinary  temperature  and  at  212°  F. 
(100°  C),  in  a  vaciuuu,  in  the  presence  of  various 
-other  gases,  and  in  different  periods  of  time, 
yielded  a  wide  range  of  results  wthout  revealing 
Any  special  relations.  Tlie  volume  of  gas  emitted 
generally  increased  with  the  time  of  exposm-e  ;  and 
the  rate  of  emission  with  the  degree  of  fineness  of 
the  sample.  At  ordinai-y  temperature  coal 
yielded  up  to  5-5  times,  and  at  212°  F.  up  to  8 
times  its  own  volume  of  gas  ;  but  the  average 
yield  at  ordinary  temperature  was  probably  less 
than  the  volume  of  the  coal  employed,  and  however 
great  the  quantity  liberated  at  first  exposure,  a 
long  time  always  elapsed  before  the  emission  was 
complete.  As  regards  the  relation  of  methane 
accumulations  to  explosions  in  mines,  deductions 
based  on  sta.tistics  are  considered  misleading,  since 
most  of  the  explosions  on  record  are  known  to 
have  been  started  by  accidental  ignition  and  many 
of  the  larger  ones  pro))agated  mainly  by  coal  dxist, 
the  contr-illing  cause  of  most  of  the  accidents 
being  the  liuman  factor  and  not  increased  methane 
■emanation  due  to  atmospheric  or  other  influences. 
Generally,  fewer  accident's  occur  dui'ing  times  of 
evident  danger  than  when  the  need  for  precaution 
is  less  apparent. — -W.  E.  F.  P. 

Coal  :  Sponlaneous  combustion  and  oxyyen  absorp- 
tion by .     .T.  I.  Graham.      Inst,  of  Min.  Eng. 

J.  Gas  Lighting.   1910,   136,  20. 

Experiments  on  the  formation  of  water  in  the 
■oxidation  of  coal  show  that  a  very  considerable 
proportion  of  ^ater  is  produced  relative  to  the 
■quantity  of  oxygen  absorbed,  the  proportion 
increasing  sUghtly  with  the  tune  of  oxidation. 
The  amount  of  water  produced  in  the  initial  stages 
of  an  underground  heating  is  small  compared  with 
the  amount  of  water  already  in  the  coal.  Experi- 
ments dealing  with  the  permeability  of  coal  to  air 
and  gas  show  that  solid  coal  is  extremely  air- 
tight, and  that  the  amount  of  oxygen  which  can 
permeate  any  distance  into  a  solid  piUar  of  coal 
■is  quite  negligible,  but  "  breaks  "  in  coal,  letting 
in  oxygen,  may  cause  heatings  and  fires  in  the 
walls  of  main  i-oads  many  years  after  the  roads 
iiave  been  cut. — J.  E.  C. 

•€00!  economy  in  London.  [Utilisalion  of  cohe  in 
boiler-furnaces.]  E.  W.  Nicol.  J.  Gas  Lightinc. 
1916,  136,  17.     (See  also  this  J.,  1916,  460.)^ 

The  author  giNes  further  data  relating  to  the  use 
of  gas  coke  for  steam-i'aising.  Tests  carried  out 
at  one  of  the  stations  of  the  Metropohtan  Asylums 
Board   show   an   overall   efficiency   of   78%,   well 

■above  the  average  realised  with  coal-fli-ed  boilers. 

The    consumption   of   fuel   has   been   reduced   by 


109o>  and  the  average  evaporation  (from  and  at 
212°  F.)  of  9-91:  lb.  of  water  per  lb.  of  coke  has 
been  attained. — J.  E.  C. 

Briquetling  and  tar  distillin;/  plant  at  Nuremberg 
'lasworks.  R.  Torhaest.  ,T.  Gasbele\icht.,  1915, 
58,  300—301.    J.  Gas  Lighting,  1015,  130,  755. 

Coke  breeze  and  pitch  dust  are  incorporated  in  a 
mixer  heated  by  superheated  steam  at  200°  C. 
and  the  mixture  treated  in  a  rotary  press  ;  S%  of 
hard  pitch  is  used  and  the  crusliing  strength  of 
I  lie  oval  briquettes  averages  80  kilos.  (1137  lb.  per 
sq.  in.).  The  strength  of  the  briquet!tes  depends 
chiefly  on  three  factors — viz.  :  the  proportion  of 
binding  material  ;  the  description  or  softness  of 
the  pitch  used  ;  and  the  pressure  (15  tons)  which 
tlie  outer  edges  of  the  two  rollers  exert  on  one 
another.  The  proportion  of  pitch  added  cannot  be 
varied  much,  because  if  it  is  too  low  the  briquettes 
lack  solidity  or  strength,  and  if  it  is  too  high 
they  stick  in  the  mould.  The  resistance  of  the 
briquettes  to  pressure  in  the  direction  of  the  small 
axis  of  the  oval  is  tested  Ijy  a  very  simple  apparatus. 
A  piston  working  in  a  short  cylinder  is  of  such  a  size 
that,  at  9  atmospheres,  it  exerts  a  pressure  of  120 
kUos.  The  briquette  resting  on  a  plate  is  com- 
pressed by  the  piston.  The  cylinder  is  connected 
with  the  steam-pipe,  so  that  only  condensed 
water  passes  under  the  piston.  When  the  steam 
valve  is  slowly  opened,  the  pressure,  read  on  a 
gauge,  gradually  rises  until  a  small  jerk  shows 
that  the  briquette  has  been  crushed.  The  bri- 
quettes are  suitable  for  steam  boilers  or  household 
puiposes.  They  now  serve  as  fuel  for  the  whole 
of  the  boilers  on  the  works,  and  a  considerable 
quantity  remains  over  for  sale.  The  boilers 
produce  more  steam  in  a  given  time,  and  require 
less  attendance  and  cleaning,  and  less  dust  is 
produced.  Excluding  cost  of  material,  the  cost  of 
manufacturing  is  only  30  Pf.  per  100  kilos,  bri- 
quettes (3s.  per  ton).  In  the  Nuremberg  gasworks 
the  pitch  required  for  making  the  briquett-es  is 
about  double  the  quantity  of  retort  pitch  pro- 
duced ;  the  balance  is  obtained  from  the  tar  plant 
which  spHts  up  the  tar  into  hard  pitch,  light  oil 
(up  to  170°  C),  and  heavj'  oil  (up  to  360°  C). 
Naphthalene  wash  oil  is  regenerated  in  this  plant. 

—J.  E.  C. 

Lignites  ;  Economic   methods  of  idilising   Western 

(U.S.A.) .     E.  J.  Babcock.     Bull.  89,  U.S. 

Bureau  of  Mines.     73  pages. 

The  bulletin  deals  witli  the  economical  use  of 
lignites,  with  special  reference  to  schemes  com- 
prising the  distillation  of  the  lignites,  collection 
of  by-product-s  (sulphate  of  ammonia  and  tar), 
utilization  of  the  gas  evolved,  and  conversion  of 
the  solid  residue  into  briquettes.  The  bulletin 
quotes  average  yields  of  11,038  cub. ft.  of  gas  per 
ton  (396  B.Th.U.  per  cub.ft.),  54-6%  of  residue, 
17-4  lb.  of  sulphate  of  ammonia  per  ton,  and 
50-7  lb.  of  tar  per  ton.  A  good  working  tem- 
perature is  given  as  1200'— 1400°  F.  (650°— 
760°  C).  In  abrasion  and  cimpression  tests, 
lignite  briquettes  compared  favourably  vnth 
anthracite  and  bitimiinous  coals.  Briquettes 
made  from  the  coked  residue  wei-e  found  superior 
to  briquettes  made  from  the  raw  lignite. — J.  E.  C. 

Calorific    poicer    of    lignites ;    Use    of    ammonium 

nitrate  in   determining   the .     R.    Salvadori. 

AnnaU  Chim.  Appl.,  1916,  6,  113—114. 
Satisfactory  combustion  of  lignites,  even  of 
samples  containing  50%  of  water,  in  a  Thomson 
calorimeter  can  be  obtained  by  adding  ammonium 
nitrate  to  the  usual  mixture  of  potassium  chlorate 
and  nitrate.  Using  2  gims.  of  the  sample  a 
mixture  of  20  grms.  of  the  chloi-ate-nitrate  mix- 
lure  (3:1)  and  1  giin.  of  ammonium  nitrate  is 
recommended.     With  these  quantities  and  \ising 
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2  kilos,  of  water  in  the  glass  cylinder  of  the 
calorimeter,  a  corroction  of  O-oi"  C.  should  be 
deduotetl  fi>>m  the  observed  twupeniture.  If 
necessi»ry  IS  •ii-ins.  of  the  ohloRVte-nilnvt^j  mixture 
and  3  firms,  of  ammonium  nitrate  may  be  used,  in 
which  case  the  ci.rrection  is  1-02^  C. — A.  S. 

Aceiylene  ;  Colorimetric  determination  of  ■ 


Patents. 


Mond  gas  ;   Ulilisalion  of  ■ 


■  and  the  recovery  of 


by-prodticts  [amnwnium  nitrate]  therefrom.  T. 
Twvnam,  Redcar,  Yorks.  Eng.  Pat.  14,391, 
Oct.  12,  1915. 

>IoND  gas  is  utilised  to  produce  electrical  energy 
which  is  used  in  electric  furnaces  for  the  combin- 
ation of  atmospheric  oxygen  and  nitrogen,  from 
which  nitric  acid  is  manufactured.  The  ammonia 
from  the  Mond  gas  is  absorbed  in  the  nitric  acid, 
forming  anunoniiun  nitrate. — W.  F.  F. 

Peat  or  other  carbonaceous  matter ;  Process  of 
producing  potcer  [gas]  from .  G.  F.  Dins- 
more,  Boston,  Mass.,  A.=!signor  to  Dinsmore 
Power  Process  Co.  U.S.  Pat.  1,197,450,  Sept.  5, 
1916.  Date  of  appl.,  May  24,  1909.  Renewed 
Nov.  5,   1914. 

A  MASS  of  fuel  is  maintained  incandescent  in  a 
pressure-tiglit  vessel  by  forcing  in  compressed  air, 
and  regulated  supplies  of  wet  peat  are  added.  The 
peat  is  converted  into  fixed  combustiljle  gas  and 
fiteani,  which  is  used  in  a  pressure  engine.  The 
steam  in  tlio  oxliaust  is  condensed,  and  the  gas  is 
burnt  for  power  purposes. — W.  F.  F. 

Vertical  retorts ;  Apparatus  for  charging  and  dis- 
charging   .     S.  N.  Wellington,  London      Eng. 

Pat.  13,254,  Sept.  13,  1915. 


Hb.-DESTRUCTIVE  distillation  ; 
HEATING  ;     UGHTING. 

Electrodes;  Arc-light — ■ — .  C.  R.  liuhm.  Chem.- 
Zeit.,  1910.  40,  037—039,  655—657,  007—669, 
and  690—093. 

The  development  of  the  arc-light  carbon  industry 
is  traced  and  the  patent  literature  dejihng  with 
the  manufacture  of  simple,  cored,  impregnated, 
and  other  types  of  electrode  critically  reviewed, 
whilst  the  behavif)ur  of  the  various  types  of 
electrode  under  burning  conditions  in  the  lamp  is 
discus.se<l.  Pure  carbons  are  shown  to  be  steadily 
giving  j)Iace  U>  treated  carbons  for  the  production 
of  so-called  flaming  arcs,  especially  in  (jermany 
where,  in  1913,  only  61-5%  of  those  sold  were  of 


Schulze.     Z.  angew.  Chem.,  1916,  29,  341—342. 

Ilosv.\y's  reagent  (.solution  of  a  copper  salt 
decolorised  with  hydroxylanxine  hydii>cliloride;  I 
tills  J.,  1890,  1 158)  is  usihI  for  the'  colorimetric 
determination  of  acetylene.  The  sohUion  is 
prejwred  fixun  copper  chloride,  as  descrilicd,  but 
an  addition  of  0  c.c.  of  2  to  0"^  gelatiu  sohition 
is  made  to  prevent  the  precipitation  of  colloidal 
copper  acetylide.  A  measured  quantity  (.")0  c.c.)  of 
the  mixture  of  air  and  gas  is  aspirated  by  means 
of  a  capillary  tube  through  5  c.c.  of  the  reagent, 
and  the  coloration  is  matclied  with  that  produced 
l)y  a  given  quantity  of  air  containing  1  "o  "^f 
acetylene.  The  test  is  capable  of  detecting  0  00 1  c.c. 
of  acetylene.— C.  A.  M. 

Platinum     and     illuminatitui     gas.     Mylius     and 
niittner.     See  X. 

Use  of  powdered  coal  in  metallurgical  furnaces  :  a 
discussion  of  the  engineering  problems  involved. 
Gadd.     See  X. 


the  former  type.  Tliere  is  a  heavier  import  duty 
on  tierman  carbons  entering  the  Ujiited  States 
and  Canada  than  on  carbons  imported  fn>iu  other 
countries,  the  dilTerenco  amounting  to  13 — 14% 
and  37 — 87%  ad  val.  respectively.  A  biblio- 
graphy is  appended  to  the  paper. — F.  Sodn. 

Patents. 

Bituminotis  substances  ;  Process  for  distilling . 

J.  (t.  Aarts,  Dongen,  llollaiul.  lOng.  Pat. 
100.952,  July  17,  1910.  Under  Int."  Conv.. 
July  17,  1915.     (Appl.  No.  10,024  of  1916.) 

BiTi'Mixors  substances,  e.g.  coixl,  peat,  wood,  are 
distilled  in  vertical  retorts  of  siibslaiitially  constant 
cross-se(tii>n.  The  charge  moves  dowinviirds  and 
the  retort  is  heated  externally  by  gas  in  zones 
varying  from  over  1500°  C.  at  tlie  bottom  to  below 
500"  ('.  at  the  top.  The  resulting  gas  is  free  fiMm 
naphthalene  and  heavy  t.fir,  j'.nd  ricli  in  ammonia 
and  benzene. — W.  F.  F. 

Incandescent  electric  lamp.  R.  Winne,  Schenec- 
tady, N.y.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,197,705,  Sept.  12,  1910.  Date  of 
appl.,  Apr.  24,  1913. 

See  Eng.  Pat.  18,447  of  1913;  this  J.,  1914,  913. 


m.— TAR  AND  TAR  PRODUCTS. 


Phenols  ;   Identification  of  ■ 


h>i  the  spectroscope. 


H.  Gsell.  Z.  anal.  Chem.,  1910,  55,  417—426. 

Individual  phenols  can  be  readily  identified  by  the 
measurement  of  the  darkest  bands  in  the  absorption 
spectra  of  alkaline  solutions  of  their  corresponding 
phthaleins.  O'l — 0-2  grm.  of  the  phenol,  0  05— 0-1 
grm.  of  phthalic  anliydride,  and  1 — 3  drops  of 
concentrated  sulphuric  acid  or  stannic  chloride 
sohition,  arc  heated  together  for  10 — 15  minutes 
in  a  paraffin  bath  at  140°— 180°  C,  and  after  the 
addition  of  a  few  c.c.  of  alcohol  and  10 — 12  c.c.  of 
iV/20 — A'/50  sodium  hydi-oxide,  tlie  hquid  is 
filtered  and  examined  spectroscopicaUy.  The 
method  is  simple,  reliable,  and  exact,  though 
obviously  not  applicable  to  phenols  which  do  not 
yield  coloxirod  phthaleins.  Measurements  were 
made  on  20  phthaleins  derived  from  monohydric 
phenf)ls,  and  also  on  the  corresponding  derivatives 
of  resorcinol,  naphthoresorcinol,  quinol,  and 
thymol.— E.  H.  T. 

2.7 -Dimetho.rynnphthalme.       O.    Fischer    and    W. 
Kern.     J.    prakt.    Chem.,    1910,    94,   34 — 18. 

The  main  pi^oducts  of  the  nitration  of  2.7-dijncth- 
oxynaphthalene  are  the  1-nitro-  and  the  1.8- 
dinitro-derivatives.  The  former  forms  yellow 
prisms  or  plates,  m.pt.  141°  C,  and  is  reduced  by 
stannous  chloride  to  the  corresponding  amine,  white 
silky  needles,  m.pt.  82° — 83°  C,  which  become 
vif)let  on  exposure  to  light.  Alcoliolic  anunonia  at 
190' — 200°  C.  replaces  a  methoxyl  group  of  the 
nitro-compound  by  the  amino-group,  the  resulting 
1-nitro  -  2  -  amino  -  7  -  methoxynaplithalciie  forming 
reddish-yeUovv'  needles,  m.nt.  115°^!  10°  C.  On 
reduction  it  is  converted  into  1.2-diamino-7- 
methoxynaphthalene,  the  constitution  of  whi<'h 
follows  from  its  condensation  with  benzil  to 
7-metlioxv-1.2-diphenylnaj)lithoquinoxaIin,  m.pt. 
108°  C.  'i'lie  l.H-dinitro-derivative  of  dimethoxy- 
naphth.alene  yields  a  similar  series  of  derivatives 
to  the  above,  but  it  is  noteworthy  tliat  by  the 
action  of  alcoholic  ammonia  or  methylamiue  both 
methoxy-groups    are    replaced    bv    amino-groups. 

— G.  F.  M. 

Briquelting  a)id  tar  distilling  plant  at  Nuremberg 
gas  works.     Terhaest.     See  1 1  A. 
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Changes  in  the  import  duties  on  dyestuffs,  etc.,  in 
the   Vnited  Slates.     Sec  IV. 

Patents. 

Nitrites  ;      Preparation     of .         Act.-Ges.     f . 

Anilinfiibr.    Oer.  Pat.  293,094,  Jan.  24,  1914. 

Ano>t.\Tic  compounds  containing  halogen  com- 
bined directly  with  the  nucleus  are  mixed  with 
finely  divided  or  dissolved,  simple  or  complex 
nietjiUic  cyanogen  compounds,  with  addition  of  a 
substiince  which  promotes  tlie  reaction,  and  heated 
to  temperatures  up  to  3.50  ^  C.  Halogen  compoumls 
in  which  the  lialogen  atom  is  "  mobUe  "  owing  to 
the  presence  of  an  ortho  or  para  nitro  group  are  not 
suitable,  and  the  action  of  cupi-ous  cyanide  on 
lialogenantliraquinones  is  disclaime<l.  Examples 
given  are  : — (1 )  14  parts  of  Jinely  gi-ound  anhydrous 
calcium  terrocyanide,  (5  of  fiillers'  earth,  1  of 
copper  (■'  Naturkupfer  C  ").  and  44  of  chloro- 
1  benzene,  heated  for  20  hours  at  300° — 320°  C.  ; 
(2)  IS  parts  of  a-chloronaphthalene.  60  of  pyridine, 
and  8  of  copper  ferrocvanide  heated  for  18  horn's 
at  270°  C— A.  S. 

o.S-Dich!oro-l-nilro)taphthalene ;       Preparation    of 

.   Farbenfabr.  vorm.  F.  Baver  und  Co.    Ger. 

,  Pat.  293,318,  Dec.  24,  1914. 

I      S.S-DiCHLORO-l-NiTROXAPHTHALEXE    Is    Obtained 
'      by  chlorination  of  a-nitronaphthalene  in  presence 
of  a  chlorine-carrier. — ^A.  S. 

Benzyl  ehloride  sulphonic  acids  and  their  homologues  ; 

Preparation  of  salts  of .      Rohner  und  Co., 

Pratteln,  Switzerland.     Ger.  Pat.  293.319,  Aug. 
29,   1914. 

Pry    salts     of    toluenesulphonio    acids    or    their 

homologues,  suspended  in  an  inert  medium,  such 

I      as   carbon   tetracldoride,    tetrachloroethane,    etc., 

j     are  trea,ted   with   cldorine,   the   reaction   mixture 

I      being  boiled  under  a  reflux  condenser  during  the 

operation. — A.  S. 


IV.— COLOURING     MATTERS    AND     DYES. 

1.6-Dihydroxynetpkthalene.       O.     Fischer    and     C. 
Baxier.    J.  prakt.  Chem.,  1910,  94,  1—12. 

A  NU5IBER  of  derivatives  of  1.6-diliydroxynaph- 
thalene,  m.pt.  137° — 138°  C,  are  described,  of 
which  the  following  are  the  most  important  : — 
The  dibenzoyl-derivative,  m.pt.  103° — 104°  C.  ; 
1.8-dimethoxynaphthalene,  obtained  in  colourless 
needles,  m.pt.  60°— 61°  C,  by  the  action  of  methyl 
sulphate  ;  2-nitroso-1.6-dihydi'Oxynaphthalene,  as 
red  glittering  leaflets,  and  4-nitroso-1.6-dihydroxy- 
naphthalene  as  Ijright  yeUow  needles  by  the  action 
of  nitrous  acid  on  dihydroxjTiaphthaleue.  On 
reduction  \^^th  sta,nnous  cldoride  and  hydro- 
chloric acid  these  nitroso-compounds  are  converted 
into  the  corresponding  amino-derivatives.  The  tin 
double  salt  of  4-amino-1.6-dihydroxynaphthalene  is 
readily  oxidised  by  ferric  chloride  to  6-hydroxy- 
1.4-naphthoquinone,  a  reddish-yellow  substance 
melting  at  170°  C.  (with  decomp.),  and  yielding  on 
gentle  reduction  with  stannous  chloride  1.4.6.- 
trihydrox^-naphthalene,  a  somewhat  unstable  sub- 
stance melting  at  138° — 140°  C.  By  the  action  of 
phenyldiazonium  chloride  on  1.6-dihydroxynaph- 
ihalene,  mono-,  bis-,  and  tris-azo-compounds  were 
produced  according  to  conditions.  4-Benzene- 
a20-1.6-diliydroxynaphthalene  forms  red  needles, 
in.pt.  230°  C.  and  dyes  orange-red  shades.  Bis- 
azobenzene-1.6-dihydroxj-naphthalene  forms  dark 
red  flakes  and  is  more  sparingly  soluble  than  the 
mono-azo  compound.  The  "  trisazo-compound 
forms  dark  metallic -looking  needles. — G.  F.  31. 


l.S-Dihydrorynaphthalene.        O.    Fischer    and    C.^ 
Bauer.     J.   prakt.   Chem.,    1916,   94,   13—23. 

Commercial  1.5-dihydroxynaphthaIeno  can  be 
purified  by  treatment  in  suspension  in  dilute 
alcohol,  with  steam,  followed  by  suljihur  dioxide. 
On  filtering  and  cooling  the  liquor,  it  separates 
in  colourless  needles,  in.pt.  258°  C.  Its  dibenzoyl- 
and  diethyl-derivatives  melt  at  23.5°  C.  and  130°  C. 
respectively.  The  monomethyl  ether  is  formed  as 
the  principal  product  when  methyl  sulphate  acts 
on  1.5-dUiydi'oxynaphthaIene  in  presence  of  IJ 
mols.  of  potassium  hydroxide.  It  melts  at  68°  C, 
and  is  converted  by  nitrous  acid  into  5-methoxy-2- 
nitroso-1-naphthol,  m.pt.  165°  C.  (ivith  decomp.), 
and  this  on  reduction  witli  phenylhydrazine  gives 
tlie  corresponding  aniinonaphthol  as  glistening 
leaflets,  which  rapidly  colour  when  not  perfectly 
<lry.  By  the  action  of  niti-ous  acid  on  1.5-di- 
liydroxynaphthalene  only  a  mononiti"Oso-deriva- 
tive  is  formed,  viz.,  2-nitroso-1.5-dihydroxynaph- 
tiialene,  reddish-brown  needles,  decomposing  at 
190°  C.  The  dihydroxynaphthalene  and  its  mono- 
methyl  ether  yield  yellow  to  red  mono-azo- 
compounds  on  coupUng  with  phenyldiazonium 
chloride  or  its  substitution  products.  Bisazo- 
derivatives  can  also  be  obtained. — G.  F.  M. 


2-Hydroxy-~-nietho.rynaphthalene.  O.  Fischer  and 
F.  Hammerschmidt.  J.  prakt.  Chem.,  1916, 
94,  24—34. 

2  -H\"droxy-7-mr:thoxynaphthai.exe  was  obtained 
in  flat  plates  of  m.pt.  117°  C.  by  methylation  o£ 
the  dihydroxy  compound  with  methyl  sulphate 
.and  potassium  hydroxide  (1  mol.).  A  number  of 
derivatives  ■«  ere  prepared  by  the  usual  methods 
(see  preceding  abstract),  e.g.,  the  1-nitroso- 
derivative  forming  bronze-coloured  needles,  m.pt. 
129°  C,  and  the  1-amino-derivative,  white  leaflets, 
m.pt.  170°  C  By  the  action  of  ammonia,  methyl- 
amine,  and  ethylamine  on  the  nitroso-compound 
the  hydroxyl  group  was  replaced  by  an  .amino 
gro'ip,  vrith.  formation  of  l-nitroso-2-amino-7- 
methoxjTiaphthalene,  yellowish-brown  needles, 
m.pt.  194°  C.  and  its"  N -methyl-  and  N-ethyl 
derivatives.  These  bases  are  re-converted  into  the 
hydroxynaphthalene  by  warming  ^\^th  dilute 
sodium  hydroxide.  Yellow  and  red  azo-dyestuffs 
were  obtained  by  coupling  2-hydroxy-7-methoxy- 
naj^hthalene  with  phenyldiazonium  chloride  and 
p-nitrophenyldiazonium  chloride  respectively.  The 
azo-complex  enters  the  1-position. — G.  P.  M. 


Dyesliiffs,  etc.  ;    Changes  in  the  import  duties  on. 

in  the  United  States.     Board  of  Trade  J.,, 

Oct.  12,  1916. 

The  Bill  passed  by  the  House  of  Representatives 
on  July  10th,  dealing  with  the  duties  to  be  levied 
on  dyestufis  and  intermediate  products  imported 
into  the  United  .States,  has  been  passed  by  Congress 
and  was  approved  on  Sept.  8th  subject  to  the 
following  modifications  in  the  original  (this  J.,  1916, 
885)  : — • 

Group  I.  {Free  UM).  In  place  of  "anthracene," 
"  carbazol,"  and  "  naphthalene,"  there  are  now 
inserted  "  anthracene  having  a  purity  of  less  than 
25%,"  "  carbazole  having  a  purity  of  less  than 
25  %,"  and  "  naplithalene  having  a  soUdifying  point 
less  than  79°  C."  ;  o-,  ni-,  and  p-cresols  having  a 
purity  of  less  than  90  "i,  are  added. 

Group  II.  Tlie  following  additions  have  been 
made  : — ^Anthracene  having  a  pimty  of  more  than 
25  %,  benzoic  acid,  carbazol  having  a  purity  of 
more  than  25  %,  naphthalene  having  a  soUdifj-ing 
point  of  79°  C.  or  above,  o-,  m-,  and  p-cresols 
having  a  purity  of  90  %  or  more.  The  last  sentence 
of  the  paragraph  now  reads  "  aU  the  foregoing 
not  colours,  dyes,  or  stains,  photographic  chemicals^ 
medicinals,  flavours,"  etc. 
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Group  III.  Meduinals.  flavoTiTS,  ftnd  synthetic 
phenolic  rosin  ai-e  adiie.1.  Tho  special  ihity  of 
5c.  per  U>.  does  not  apply  to  luediciuals  and 
flavours. 

/»i^Mt7ice  of  caUilysIs  {alkaloids,  tlycs,  tic.)  on  yeast 
fennentalion-     Somogyi.     See  XVIU- 

Soap  as  indicalor  in  volumelric  analysis.  [Titration 
of  solutions  of  colouring  tnaticrs.]  Sacher.  See 
XXIII. 

Patents. 

Gallocyanine  series  ;  Manufacture  of  blue  to  (;/ciiiis/t- 

blue  colouring  matters  of  the .     G.  B.  KUis, 

I.X5ndon.  Fiwrn  Chenucal  Works,  fcnwerly  San- 
doz.  Basle,  Switzerland.  Eng.  Pat.  101.;?01, 
Jan.  i,  IMU).  (Appl.  No.  145  of  1916.) 
New  condensation  products  are  obtained  by 
condensing  gallocyanine  dyestutts  with  m-  and  p- 
aminobenzamide  in  presence  or  absence  of  oxidising 
agents.  Kjample :  180  kilos,  of  w-aminobenz- 
amide  and  00  kilos,  of  Coclestine  Blue  are  heated 
for  4 — .5  hrs.  at  1 10°  C,  with  or  without  an  oxidising 
agent,  e.g..  air  or  aromatic  nitro-compounds,  the 
melt  is  extracted  with  liot  water,  and  the  con- 
densation product  is  filtered  olt.  The  condensation 
may  be  carried  out  in  alcoholic  solution.  The 
leuco-conipound  is  readily  soluble  in  water,  and 
when  printed  with  chromium  acetate  or  formate 
mordant  gives.  aft«r  steaming  for  a  short  time, 
greenish-blue  -shades  of  remarkable  purity  and  of 
excellent  fastness  to  light,  soap,  and  chlorine. 

■ — ^F.  W.  A. 

Indoxyl.    its    homologues,    and    their    derivatives  ; 

Manufacture   of .     E.    A.    Bourcart,    Paris. 

Eng.   Pat.    101.316,  Apr.   1,   1916.     (Appl.   Xo. 

4S32  of  1916.) 
In  the  manufacture  of  indoxyl,  its  homologues,  or 
their  derivatives,  an  arylglycinate,  or  a  homo- 
logue  or  derivative,  is  fused  with  a  dehydrated 
mirture  of  caustic  soda  and  caustic  potash,  in  the 
presence  of  an  inorganic  substance  capable  of 
decomposing  water,  in  an  autoclave  under  a 
pressure  of  0  to  10  atm.  Example:  Into  an 
autoclave  fitted  with  a  stirrer  is  introduced  a  de- 
hydrated and  heated  mixture  of  70  parts  of 
caustic  potash  and  30  parts  of  caustic  soda  to 
which  is  added  30  parts  of  sodamide,  and  the 
pressure  Is  raised  to  6  to  10  kilos,  by  means  of 
anmionia  or  aniline  vapours.  When  the  tem- 
perature has  fallen  to  180°  C,  50  parts  of  potassium 
phenylglvcinate  is  introduced  as  quickly  as 
possible  while  the  temperature  Ls  prevented  from 
rising  substantially  above  190°  C.  As  soon  as  the 
evolution  of  ammonia  has  caisod,  tho  molt  is 
dissol\e<l  in  iced  water,  and  indigo  preiipitated 
by  the  usual  methods. — F.  W.  A. 

DvesluSs  of  the  acridine  series  ;  Preparation  of . 

Ac-t.-Ces.     f.     Anilinfabr.     Ger.     Pat.     292,848, 

Apr.  23,  1915. 
Yellow  to  orange-red  dyestuffs  giving  level 
shades,  fast  to  limo,  and  hence  of  special  vahie  for 
dveing  leather,  are  obtained  by  fusing  together 
formyl  derivatives  of  »i-diamines  of  the  benzene 
series  and  salts  of  N-monoalkyl  orunsymmetrical 
N-dialkyl  derivatives  of  such  jn-diamines. — A.  S. 


Sulphur  dyestuffs  :  Preparation  of .     Act.-Ges. 

f.  Anilinfabr.     Ger.  Pat.  293,180,  Jan.  22,  1914. 

Dtf.stifks  giving  fast  shades  are  obtained  by 
beating  azo  compounds  of  N-ethyl-arjlaniines 
with  sulphur  to  a  high  temperature,  with  or  with- 
out ad<lition  of  aromatic  amines  or  compounds 
especially  nitroamines,  capable  of  yielding  amines. 

— A.  S. 


Sulphur  dyestuffs  :  Preparation  of .     Act.-iSeeP 

f.  Anilinfabr.     Ger.  Pat.  293,557,  Jan.  29,  1914. 

F\ST  vellow  dvesturt's,  which,  vmlU^e  those  de- 
scribed in  Fr.  Pat.  394,832  of  1908  (this  J.,  1909. 
305),  are  resistant  to  chlorine,  are  obtained  by  the 
action  of  sulphur  on  a  mixture  of  m-  or  o-phonyl- 
enediauune  or  nitroaniline  with  toluidines  or 
xylidines. — A.  S. 

lAzo]  dyestuffs;   Preparation   of  diasolisable . 

Act.-t.es.     f.     AnUinfabr.     Ger.     Pat.     293,554, 

Sept.  11.  1915. 
A  l-AMi.\o-S-x.vPHTaoL.sui.Puosic  acid  or  an  O- 
acidyl  derivative  is  diazotised  and  coupled  with 
a  suitiible  amino  compound  of  tho  l)enzene  or 
naphthalene  series,  with  tho  exception  of  1-amino- 
5-nai>hthol  and  its  G-  or  7-sulphonic  acids,  and 
ethers  of  l-anuno-2-iiaphthol  and  their  derivatives, 
and  the  aminoazo  compound  is  diazotised  and 
coupled  with  a  derivative  of  2-amino-5-naphthol- 
7-s>ilplionic  acid  coutainmg  a  diazotisable  amino 
group,  \\hen  an  acidyl  derivative  is  vised,  the 
acidyl  group  is  removed  after  the  first  or  second 
coupling.  The  products  dye  cotton  blue  shades 
which  are  converted  into  clear  green  tints,  fast  to 
washing  and  to  hght,  by  diazot  ising,  and  developing 
with  pvrazolone  derivatives  or  compounds  con- 
taininga  t'O.CHj.CO  group,  p.j.,  acetoacotanilido. 

— A.  S. 

Triarylmcthane     dycsluffs ;     Preparation     of . 

Farbw.     vorm.    Meister,    Lucius,    u.    Briining. 

Ger.  Pats.  (A)  292.998,  Nov.  10,   1914,  and  (b) 

293,322,  Dec.  25,  1914. 
DYESTrFFS  giving  fast  shades  are  obtained  by 
heating  triarylmethauc  dyestuffs  containing  (a) 
a  nitro  group  or  (b)  an  esterified  hydi-oxyl  group 
in  the  para  position  to  the  methane  carbon  atom, 
with  unsubstituted  or  substituted  primary  aro- 
matic amines,  with  or  without^  addition  of  salts  of 
the  amines. — A.  S. 

Monoazo  dyestuffs  for  wool;  Preparation  of . 

Farbw.     vorm.    Meister.    Lucius,    u.    Briining. 

Ger.  Pat.  293,173,  July  1,  1914. 
Dyesti'ffs  giving  level  shades  fast  to  \\ashing  and 
to  alkalis  are  obtained  by  coupling  diazotised 
amino-sulphonic  or  amino-carboxylic  acids  of  the 
benzene  or  naphthalene  series,  with  the  exception 
of  o-anunopheuol  derivatives,  with  2-auiino-7- 
naphtliol  in  alkaline  solution.  The  fastness  of  the 
dyed  shades  is  iiupiox  ed  by  treatment  with 
formaldehyde. — A.  S. 

Anthraquinone  series  ;  Preparation  of  a  nitrogenous 

condensation  product  of  the .     Farbw.  vorm. 

Meister.  Lucius,  u.  Bruning.     Ger.  Pat.  293,576, 
July  23,  1913. 
A  PKODfCT  of  value  for  the  manufacture  of  dye- 
stuffs  is   obtained  by  heating   l-amino-5-methyl- 
anthraquinone  with  an  alkali  alkyloxide. — A.  S. 

Sulphur    dyestuffs;     Preparation    of    yelloio . 

Farbi-ntabr.  vorm.  F.  Baver  luid  Co.    Ger.  Pat. 

293.558,  Mar.  26,  1915.   "Addition  to  Ger.  Pat. 

292,148  (this  J.,  1916,  832). 
Other  N-diacidyl  derivatives  are  vised  in  plaie 
of  the  N-diacelyi  derivatives  specified  in  Gee.  I'at. 
293,187  (this  J.,  1916,  922).  The  products  givu 
pure  vellow  shades,  clearer  than  those  given  by  the 
dyestuffs  described  in  Die  chief  patent.  Except  in 
the  case  of  the  benzoyl  derivatives,  "  souring ' 
of  the  dyed  material  is  not  necessary. — A.  S. 

Pyesliiffs    of   the    pyrone,    series ;     Preparation    <>) 

chrome .     Farbenfabr.  vorm.  ¥.  Bayei  uml 

Co.   Ger.  Pat.  293,185,  Dec.  10,  1914. 
CHRO>rF,  dyestuffs  giving  red  shades  are  obtained 
by   condensing  2.4di!iydroxybenzene-l-carboxyhc 
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acid  esters  or  their  homologncs  witli  lienzo-tri- 
halides  or  their  nucleus  substitution  derivalixes, 
and  saponifying  the  products. — A.  S. 

Quinophthaloncstil phonic  acid^  conlainiiifi  halogen 
[halogenaled  Qiiinolitie  Yellow  dycsttiffs].  and 
process  oj  nuihing  same.  E.  Hoft'a,  Assignor  to 
Farbwcrke  vorm.  Meister,  Lucius,  u.  Brunine, 
Hochst.  Germany.  U.S.  Pat.  1,197.032.  Sept. 
12,   191(1.     Dateof  appl.,  Apr.  t>,  1914. 

SEE  Eng.  Pat.  8577  of  1014  ;    tliis  J.,  1914,  74.3. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 


Patext?'. 


CoUon  ;  Tnaiment  of  raiv — ■ — -.  O.  Ri)hni.  Darni 
stadt.  Germanv.  Emj.  Pat.  100,224,  Mar.  7.  191  (i. 
(Appl.  Xo.  3383  of  1916.)  Under  Int.  Conv.,  Mar. 
29,   1015. 

Thk  treatment  of  raw  cotton  witli  boiling  alkalis, 
preparatory  to  bleaching,  is  omitted,  and  the 
material  is  softened  by  steeping  iu  a  01  "^  aqueous 
solution  of  pancreatin  at  20'-' — 40'  C".  for  some 
liours  and  then  bleached  with  the  usual  agents. 
( )ther  enzymes,  such  as  papayotin,  rioimis  enzjTiies, 
etc.,  may  be  used,  or  fresh  organs  or  preparations, 
instead  of  the  commercial  enzyme. — J.  F.  B. 

]Vool,    hirsute   and   otJier   anittwl  fibres,   fabrics   or 

terfffCA- ;      Process    fur     ireaHnrj ,     and     the 

products.  H.  P.  Jefferson,  Boston.  Mass.  U.>S. 
Pat.  1.197,495,  Sept.  5,  1916.  Date  of  appl.. 
.Sept.   18,   1914. 

Raw  wool  is  treated  in  a  continuous  pi-ocess  under 
diminished  pressure,  first  with  an  acid  gas, 
such  as  carbon  dioxide,  to  render  soluble  the 
substances  wluch  othei-wise  would  form  an  emul- 
sion, then  with  cold  distUled  water  to  remove  tlie 
soluble  substances,  and  nest  with  a  preheated 
weak  alkaUne  solution  containing  suint  ingredients. 
The  solution  is  drained  off  and  tlie  moisture 
removed  by  centrifuging  the  goods  and  treating 
with  preheated  compressed  au\  The  material  is 
extracted  with  a  preheated  volatile  fat-solvent. 
e.g.,  trichloroethylene,  and  subjected  under  dimin- 
ished pressure  to  heated  carbon  dioxide,  hot  water, 
and  cold  water  successively.  Tlie  mass  is  finally 
dried  by  centrifuging  and  treatment  with  hot 
compressed  air. — J.  F.  B. 

Textile  materials;  Process  of  treating  [icith  rubber] 

and  the  article  produced  thercbij.  W.  J.  Mellei-sh- 

Jackson.  London.  From  Knbber  Regenerating 
Co..  New  York.  Eng.  Pat.  101 ,31S,  Apr.  13.  1916. 
(Appl.  Xo.  5463  of  1916.) 

Fibrous  material,  animal  or  vegetable,  comlied  or 
carded  so  that  the  fibres  are  disposed  substantially 
parallel  to  one  another,  is  subjected  to  a  vacuum  to 
displace  the  air.  etc.,  from  the  interior  of  the  fibres 
and  the  interstices,  and  impregnated  in  this  con- 
dition with  a  binding  medium,  e.g.,  rubber,  with 
or  without  heat,  so  that  there  is  intimate  and  direct 
contact  with  the  binding  medium  both  in  the 
interior  ducts  and  around  the  fibres. — J,  F.  B. 

Pyroxylin  compositions  ;  Method  of  producing . 

C.  E.  Arnold,  Assignor  to  E.  I.  du  Pont  de 
Xemours  Powder  Co..  Wilmington.  Del.  U.S. 
Pat.  1,195.431.  Aug.  22,  1916.  Date  of  appl.. 
Feb.  3,  1915. 

About  150  parts  of  celluloid  scrap  and  200  parts 
of  a  volatile  solvent  are  mixed  in  a  tumbhng 
dmm  which  is  rotated  at  approximately  the 
mimmum  rate  necessary  to  impart  a  constant  flow- 
to  the  jelly  produced,  i.e.,  about  two  revolutions 
per  minute. — F.  Sp. 


Waterproofing  the  soles  of  fooluear  [icith  cellulose 
acetate].  A.  V.  St.  Armande.  Xitshill,  RenfwJW. 
Eng.  Pat.   12,839,  Sept.   8,  1915. 

A  UWEK  of  cellulose  acetate,  to  which  may  be 
added  a  hltle  /3-naphthol  as  a  geiTnieide,  is 
inserted  between  the  iiuier  and  the  outer  sole  of 
a  boot  or  shoe. — J.  F.  B. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patetxts. 

Cotton  fabrics  ;    Process  for  imjmrting  novel  effects 

to .    Heberlein  &  Co.,  Wattwil,  Switzerland. 

Eng.  Pat,  100,483,  May  1,  1916.  (Appl.  No. 
62f8  of  1910.)      Under  Int.  Conv.,  May  19,  1915. 

Transparent  and  wool-hke  effects  on  cotton 
fabrics  are  obtained  by  alternate  and  repeated 
treatment  with  alkali-lye  of  over  15''  B.  (sp.gr. 
1116)  and  sulphuric  acid  of  over  48°  B.  (sp.gr. 
1-498).  The  sulijhiu'ic  acid  may  be  replaced  by 
phosphoric  acid  of  55'  to  57°  B.  (sp.gr.  1-616 — • 
1-652),  hydrochloric  acid  (sp.gr.  1-19)  below  0-  C, 
nitric  acid  of  43'  to  46'  B.  (sp.gr,  1-424— 1-468), 
or  zinc  cldoride  solution  of  66'  B.  (sp.gr.  1-843)  at 
60°- — 70°  C.  The  fabric  may  be  subjected  to  longi- 
tudinal or  transverse  tension  during  treatment, 
and  pattern  effects  may  be  produced  by  printing 
with  the  acid  or  alkah  or  with  a  resist. — F,  W.  A. 

Patterns  and  icoolly  cfftcis  on  fabrics  :    Production 

of .   E.  Zeidier,  Guntramsdorf,  Austria.   Ger. 

Pat.  293,400,  Apr.  21,  1914.  Under  Int.  Conv., 
Mar.  30,  1914. 

Usiox  fabrics  are  printed  with  reserves  wliich  are 
capable  of  destroying  one  of  the  two  kinds  of  fibres 
present,  and  woolly  effects  are  pi-oduced  on  the 
unreserved  parts  of  the  fabric  by  raising  the  nap 
in  the  usual  manner.  Tlie  material  is  then  sub- 
jected to  a  high  temperature  to  cause  the  reser\'e 
to  exert  its  destructive  action,  and  thoroughly- 
washed.  For  destroying  the  vegetable  fibre  * 
suitable  reserve  consists  of  a  mixture  of  200  parts 
of  sulphuric  acid  of  66°  B.  (sp.gr.  1-84)  and 
800  parts  of  dextrm  thickening  (2  of  dextrin  to  1  of 
water)  ;  and  for  destroying  the  animal  fibre,  a 
mixture  of  600  parts  of  caustic  soda  of  40°  B. 
(sp.gr.  1-38)  and  600  parts  of  dextrin  thickening 
(2  :1).  WTien  the  latter  is  used,  dextrin,  glucose, 
glycerin,  or  gelatin  should  be  added  to  the  wash 
water  to  prevent  damage  of  the  animal  filire  in  the- 
unreserved  parts.  Dyestuffs,  etc.,  may  be  added 
to  the  reserve  to  colour  the  fibres  which  are  not 
destroyed. — ^A.  S. 

Hairs,  furs,  shins,  or    the  liJce  ;    Process  of  dyeing 

dead  or  living .   F.  Fresenius  and  A.  Zimmer, 

Frankfort.  Ger.  Pat.  293,232,  Dec.  23,  1914. 
Addition  to  Ger.  Pat.  291.138. 

Ix  the  process  described  in  the  chief  patent  {this 
J.,  1916,  834),  ammonium  molybdate  sohrtioH 
was  used  in  conjunction  with  aromatic  hydroxy  or 
amino  compounds  and  metaUic  salts.  It  has 
since  been  found  that  other  compounds  of  molybdic 
acid,  e.g..  ijotassium  or  sodium  molybdate,  may 
be  used  in  place  of  the  ammonium  salt. — ^A.  S. 

Trisazo  dyestuffs;  Preparation  of  green  substantive 

[on  the  fibre].   Act.-Ges.  f.  .Vnilinfabr.    Ger. 

Pat.  293,358,  Julv  14,  1915.  Addition  to  Ger. 
Pat.  288.278  (see  Eng.  Pat.  8996  of  1915  ;  this 
J.,  1915,  1136). 

Secosdabt  disazo  dyestuffs  formed  with  a 
l-aminobenzoylaniino-8-naphtholsulphonic  acid  as 
an  end  component,  are  converted  on  the  fibre  into 
fast  green  trisazo  dyes  either  by  diazotising  and 
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coupling  with  a  pyrazolone  derivative,  o-methyl- 
indole,  or  a  eoiupoxind  containing  »  CO.C'Hj.CO 
group,  or  by  treatment  with  a  suitable  diazo 
compound. — A.  S. 

irAi/?  or  coloured  reserves  in  printing  with  chrome 
colours.  Durand.  lluirxienin  et  Oie.  Ger.  Pat. 
283,359.  July   13,   1015. 

The  material  is  printed  first  with  a  reserve  con- 
taining a  retlucing  agent  and  citrate,  and  also 
some  Blandola  "  (pure  vegetable  gelatin)  and 
then  with  a  paste  containing  the  colour  and 
mordant,  and  is  afterwards  steamed  for  a  short 
time  and  thoitaughly  wa.-^lied.  The  pi-ocoss  is 
appUcable  witli  gallocyanines  and  theii-  leuco- 
derivatives  and  bisidphite  compoimds,  and  the 
bisulphite  compounds  of  Alizarin  Blue  and 
CoenUein. — A.  S. 

Azo  dyes  on  the  fibre ;    Process  of  prodiicin/j  yellow 

insoluble .      K.   Hoffa,   jVssignor  to   Farbw. 

vorm.  Mcister,  Lucius,  u.  Briining,  Ilochst, 
Germany.  U.S.  I'at.  1,197,033,  Sept.  12,  1916. 
Date  of  appl.,  June  15,  1915. 

See  Eng.  Tat.  8189  of  1915  ;    this   J.,  1916,  466. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 


Saltpetre  ;       Th  c 
XaSO,iZK\0, 


con  fersion  ■ 


reciprocal  salt-pairs  KCl  + 
r  -YaC/,  and  the  preparation  of 
W.^Reinders.       Z.   anorg. 


Chem.,  1915.  93,  202—^2.     Chem.-Zeit.,  1916, 

40,  Rep.,  305. 
Conditions  for  the  sojiaration  of  the  single  salts 
in  the  eq^uUibrium  KC1  + NaNOs^lKXOs+NaCl 
■were  obtained  by  a  graphical  method.  At  5°, 
50°,  and  100°  C,"  the  solubiUty  of  sodium  nitrate 
rises  with  an  increase  of  potassium  nitrate.  In 
practice,  for  the  preparation  of  potassium  nitrate, 
a  slight  excess  of  sodium  nitrate  is  desii'able  ; 
and,  after  heating  at  100°  C.  and  removing  the 
sodium  chloride,  the  addition  of  water  prevents 
the  separation  of  sodium  chloride  with  the  potas- 
sium nitrate  and  saves  siibsequent  washing. 

— F.  SoD.v. 

Ammonium  nitrate;    Action  of on  potassium 

chlorate.      R.   Salvadori.      AnnaU   Chim.   Appl., 
1916,   6,  11.5—118. 

When  a  mixture  of  potassium  chlorate  and 
ammonium  nitrate  is  heated  at  atmospheric  pres- 
sure, reaction  begins  at  about  120°  C.  and  ijroceeds 
uiliformly  throughout  the  mass,  a  residue  of 
potassium  nitrate  being  left ;  during  the  decom- 
jwsition  a  yellow  liquid  distils  over,  probably 
nitrosyl  chloride.  Calorimetric  investigation  of  the 
reaction  showed  that  the  thermal  effect  per  1  grm. 
of  ammonium  nitrate  is  1080  calories  in  the 
Thomson  calorimeter  and  1550  calories  in  the 
>Iahler  bomb.  The  soUd  residue  in  both  cases 
is  potassium  nitrate,  and  the  difference  is  due 
to  differences  in  the  mode  of  decomposition  of 
ammonium  chlorate  in  the  two  cases.  The 
thermal  effect  due  to  the  decomposition  of  1  grm. 
ot  ammonium  chlorate  in  the  Mahler  bomb  is 
698-5  calories.  At  90°  C.  ammonium  chloiate 
decomposes  according  to  the  equation  : 
XH  .no 3  =  NOCl  -f  2H  jO  ;  with 
XOCl  -f  H,0  =  HNO2  -f  HCl 
as  a  secondary  reaction.  At  hich  temperatures 
the  reaction:  2X001 -fHjO '=2Ha-f  NO -|-NOj, 
takes  place. — A.  S. 

Sodivm,  nitrate  industry  in  Chile.     Oil,  Paint,  and 
Dl-ug.  Rep.,  Sept.  25,  1910. 

The  production  and  exportation  of  sodium  nitrate 
from  CTiile  continues  to  increase,  the  figures  for 


tlie  year  ended  June  30,  1916.  being  70",',  in  excess 
of  those  for  the  pivcoding  year,  though  still  some- 
what liuvor  than  before  the  war.  I'lvihu-tion  in 
1915 — 1910  amounted  to  57.715.011  .Spanish 
quintals  and  exports  to  55,285.811  (piintals,  com- 
pared with  ti2.322.017  and  58,751.291  quintals 
respeitivcly  in  1913 — 1911.  Froduition  in  June, 
1910,  amounted  to  5,153,701  quintals.  Prices  have 
not  varied  much  recently,  having  been  about 
"s.  6d.  per  quintal  for  the  95  %  product ,  immediate 
delivery. 

Iodine  in  Stassiurl  sylrine  and  carnallite.  L.  W. 
AVinkler.    Z.  angew.  Chem.,  1910.  29,  312—343. 

Many  samples  of  Rtassfurt  sylvine  and  carnallite 
contained  no  iodine,  whilst  others  contained  small 
amounts  ranging  from  1-5  to  73  1  mgrms.  per  kilo. 

— C.  A.  M. 

Iodine  and  starch  iodide  in  aqueous  media;   Action 

of  X-ratfs  on .     H.  Bordier.    Comptes  rend., 

1910,  1'63,  291—293. 

The  action  of  X-rays  on  aqueous  solutions  of 
iodine  and  iodide  of  starcli  is  analogous  to  that 
of  liglit  previously  studied  (this  J.,  1916,  962). 
The  phenomena  of  decolorisation  observed  after 
some  hours'  exposure  to  light  rays  have  been 
explained  as  the  result  of  the  ionising  action  of  the 
violet  and  ultr.i violet  rays  on  the  colloidal  pseudo- 
solutions,  and  it  is  noted  that  the  far  more  power- 
ful itmising  action  of  X-rays  produces  the  same 
effect  in  a  few  minutes. — J.  F.  B. 

Use  of  solutions  of  ammonium  salts  for  the  treatment 
'of  wood.     MoU.     See  IX. 

Quanlitatice  analysis  of  antimony  trisulphide  and 
the  products  obtained  from  it  by  roasting.  Von 
Biicho.    See  X. 

"  Marine  kainit."     See  XVI. 

Invcsliyation  of  the  chief  methods  of  detecting 
hydrocyanic   acid.      Anderson.    See    XXIII. 

Recovery  of  molybdic  acid  and  ammonium  nitrate 
from  the  residues  from  phosphoric  acid  determina- 
tions.    Grete.     See  XXIII. 

Titrimetric  studies.  [Titration  of  hydrogen  peroxide 
and  hydrogen  sulphide.]    Enell.    See  XXIII. 

Patents. 
Nitric  acid  ;    Process  of  concentrating  - 


Zeislierg,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wihnington,  Del.  U.S.  Pat. 
1,197,167,  Sept.5, 1916.  Date  of  appL,Oct.l5,1914. 

Nitric  acid  and  a  dehydrating  agent,  such  as 
sulphuric  acid,  are  continuously  passed  into  a 
chamber,  from  which  the  nitric  acid  is  driven 
off  by  contact  with  steam  from  a  boiling  solution 
of  the  dehydrating  agent  or  fwm  weak  nitric 
acid  previously  concentrated  by  the  pi'ocess.  The 
diluted  sulphuric  acid  is  continuously  removed, 
the  nitric  add  vapour  condensed,  and  the  residual 
oxides  of  nitrogen  recovered  by  absorption  in 
water. — F.  Sodn. 

Sulphuric  acid  [and  ccmcyit] ;   Manufacture  of • 

L.  P.  Basset,  Paris.  U.S.  Pat.  1,197,331,  Sept.  5, 
1916.  Date  of  appl.,  July  5,  1916. 
A  MIXTCRE,  comprising  clay  and  a  material  con- 
taining calcium  sulphate,  is  heated  sufficiently  to 
produce  cement  and  gases  containing  sulphur 
dioxide.  The  latter,  mixed  with  air,  are  passed  into 
contact  with  a  catalytic  sub.stanco,  comprising 
natural  livdrated  iron  "oxide  mixed  with  gypsum. 
Tlio  suli)hur  trioxide  is  removed,  and  the  uncon- 
verted sulphur  dioxide  is  absorbed  in  a  calcareous 
material  suitable  for  use  in  the  production  of 
cement. — B.  N. 
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Hupochloroiis  acid  ;    Manufacture  of .     W.  N. 

Haworth  and  J.  C.   Irvine,  St.  Andrews,  Fife. 
Eng.  Pat.  12,912,  .Sept.  9,  1915. 

Ohlouinb  is  passed  into  water  containing  a 
catalyst,  wliiili  is  iirefornbly  a  salt  or  oxide  of 
copper,  but  may  alsp  be  a  nickel  or  cobalt  salt. 
The  mixture  is  placed  in  a  series  oC  bottles  which 
ate  agitated  on  a  shaking  machine,  and  the  chlorine, 
derived  from  the  liquid  element,  is  passed  through 
the  inlet  tul)o  of  each  series.  The  resulting  Uquid, 
which  contains  about  2"o  of  hjiiochlorous  acid, 
may  bo  freed  from  dissolved  copper  by  precipita- 
tion, or  by  distilling  off  the  acid.  For  each  bottle 
of  IJ  litre-s  capacity,  from  80 — 100  grms.  of 
catalyst  is  used,  but  in  the  case  of  copper  oxy- 
chloride  only  10  grms.  is  necessary. — E.  H.T. 

Acetic  acid  and  the  lilce;  Process  for  dislilUng . 

A.   Br.auer,    Assignor   to   Chem.    Fabr.  Griinau, 
'        Ijandshoff  u.   Meyer  A.-G.,   Griinau,   Germany. 
U.S.  Pat.  1,190,329.  Aug.  29, 1916.  Date  of  appl.. 
Mar.  28,  1916. 

Acetic  acid  is  prepared  by  covering  the  surface  of 
a  heated  rotating  surface  evaporator  with  a  mixture 
of  an  acetate  and  sulphuric  acid,  and  scraping  off 
the  soUd  residue  wliich  remains  alter  the  acetic 
acid  has  evaporated,  before  a  fresh  supply  of  the 
mixture  is  taken  up. — F.  Sp. 

Sodium  ihiosulphaic  ;   Manufacture  of  - 


■  W.  S. 
Hutchins,  L.  Hargreaves,  and  A.  C.  Dunningham. 
Middlcwich,  Cheshire.  Eng.  Pat.  12,599,  Sept.  2, 
1915. 

In  the  m.anufacture  of  sodium  thiosulphate  from 
sodium  sulphite  and  sulphur,  the  latter  and  the 
water  are  used  in  such  proportions  that  they  yield  a 
thiosulphate  solution  which  can  be  at  once  crystal- 
lised without  evaporation.  By  using  a  small  or 
a  large  excess  of  either  material,  or  of  both,  the  time 
of  digestion  is  reduced  by  about  one-half,  and  the 
excess  can  be  used  over  again  after  removal  and 
washing.  Excess  of  sulphite  remains  undissolved 
in  the  concentrated  thiosulphate  solution.  If  an 
excess  of  sulphite  and  of  sulphur  be  used  alter- 
nately, the  excess  of  soluble  and  insoluble  im- 
purities can  also  be  removed  alternately.  The 
process  may  be  rendered  continuous  by  passing  a 
hot  solution  of  sulphite  thi-ough  an  intimate 
mixture  of  solid  sulphite  and  sulphur  :  and  it 
may  be  accelerated  by  adding  small  amounts  (about 
1%  by  bulk)  of  hydroxides  or  sulpludes  of  alkali 
or  alkaline-earth  metals,  any  excess  of  sulpliide 
or  polysulphide  being  afterwards  removed  by  treat- 
ment Avith  sulphurous  acid  or  bisulphite.  Instead 
of  sodium  sulphite,  hydrated  carbonates,  or  a 
mixture  of  anhydrous  and  hydrated  carbonates, 
together  with  sulphur  dioxide  or  sodium  bisulphite 
may  be  employed. — E.  H.  T. 

Niire  cake  ;     Utilisation  of  - 


J.   Grossmann, 
Manchester.     Eng.  Pat.  12,832,  Sept.  8,  1915. 

Cattstic  soda  and  purified  sodium  sulphate  are 
obtained  from  nitre  cake  by  the  following  series 
of  reactions:—!.  (3Na,SOi4-H2SOi) -f  2CaSO,= 
2NaHS03+2CaSOi-f2Na,SOi.  The  calcium  sul- 
phate is  removed,  and  lime  is  added  with 
agitation  :  II.  2NaHS03  -f  2Na2SOi  -f  Ca(OH) ,  = 
NaiS03-|-CaSO3-l-2Na,SO4-f2H,O.  The  calcium 
sulphite  is  removed  and  more  lime  added  : — III. 
Na,SO,  -f  CaSOj  -t-  2Na2SOi  -f  2H,0  +  Ca(OH),  = 
2NaOH-h2CaS03+2Na,SO,-f2H;0.  During  re- 
actions II.  and  III.  (which  may  be  combined  in 
one  operation),  heat  may  be  applied  and  also  an 
Augmented  pressure.  The  calcium  sulphite  is 
wmoyed,  washed,  and  used  over  again ;  the 
caiistic  liquor  is  evaporated  until  the  sodium 
sulphate  crystallises  out,  and  after  its  separation, 
the  liquid  is  further  evaporated,  if  necessary, 
'   to  dryness.     The  apparatus  for  I.  is  a  leaden  tank 


provided  with  a  cover  and  a  stirrer ;  that  for 
II.  and  III.  is  similar,  but  means  for  applying 
heat  is  added.     (.See  also  this  J.,  1916,  155.) 

— E.  II.  T. 

Mineral  silicates;  Method  of  treating .  1[ [Ex- 
traction of  aluminium  and  potassium.]  J.  C.  W. 
Frazer,  W.  W.  Holland,  and  E.  Miller,  Baltimoi-e, 
Md.  U.S.  Pat.  1,196,731,  Aug.  29,  1916.  Date 
of  appl.,  May  10,  1916. 

Alujun'Ium  and  potassium  are  extracted  from 
felspar  or  other  mineral  silicates  by  heating  a  dry 
intimate  mixture  of  the  silicate  «itlh  caustic  alkali 
to  between  185°  and  300°  C,  treating  the  product 
with  water  to  remove  the  soluble  alkali  sUicate 
formed,  and  extracting  the  residue  first  with 
an  amount  of  acid  equivalent  to  the  water-insoluble 
alkali  silicate  which  it  contains,  and  afterwards 
with  an  amount  of  acid  equivalent  to  the  alu- 
minium. The  latter  extract  is  evaporated  to 
dryness,  heated,  and  treated  with  water,  to 
separate  the  soluble  aluminium ^salt  from  the 
insoluble  sUica. — F.  Sp. 

Alkali-metal  compounds  ;  Process  of  extracting  ■ 


H.  B.  Slater,  Riverside,  Cal.  U.S.  Pat.  1,197,556, 
Sept.  5,  1916.     Date  of  appl..  May  16,  1912. 

A  MTNEEAL  containing  potash  is  leached  with  a 
solution  of  ferric  cliloride  containing  an  oxychlorine 
compound,  such  as  hypochlorous  acid,  ^^^len  iron 
is  present  in  the  mineral  the  leaching  solution  may 
be  prepared  by  first  extracting  it  with  hydro- 
chloric acid,  electrolysing  the  resulting  solution 
in  the  presence  of  sodium  cldoride,  so  as  to  pro- 
duce ferric  chloride  and  a  cathode  liquor  containing 
sodium  hydroxide,  and  then  further  electrolysing 
in  presence  of  some  of  the  cathode  hquor. 

— F.    SODN. 

Magnesium     chloride     [and     precipitated     calcium 

carbonate]  ;  Process  of  making .   R.  C.  Lord, 

Cincinnati,  Ohio.    U.S.  Pat.  1.197,512,  Sept.  5, 
1916.   Date  of  appl.,  Oct.  15,  1915. 

Gas  containing  less  than  30  %  of  carbon  dioxide  is 
passed  tluough  a  scrubber  in  wliich  it  is  exposed 
to  a  suspension  of  magnesium  hydroxide  in  calcium 
chloride  solution,  wliich  preferably  gravitates  as 
a  counter-current  through  the  interstices  of  broken 
filling  material  in  the  scrubber. — F.   Sodx. 

Cobalt  oxides  ;  Electrolytic  process  for  the  extraction 

of .      K.   S.   Guiterman.  New  York.      U.S. 

Pat.  1.195,211,  Aug.  22,  1916.     Date  of  appl., 
Aug.  26,  1915. 

A  SOLUTION  containing  a  soluble  chloride  and 
nickel  and  cobalt  salts  is  electrolysed,  and  during 
the  action  the  electrolyte  is  passed  do^vnwards 
over  the  anode,  at  a  velocity  permitting  the 
retention  of  the  Uberated  chlorine  as  a  hypochlorite. 
The  latter  reacts  with  the  cobalt  solution,  in  the 
presence  of  an  agent  preventing  the  formation  of 
free  acid  in  the  solution. — B.  N. 

Hydrogen    peroxide ;     Manufacture    of .      F. 

CobeUis,  PliUadelphia,  Pa.     U.S.  Pat.  1,195,560, 
Aug.  22,  1916.     Date  of  appl.,  Aug.  23,  1915. 

Htdrogex  peroxide  is  produced  by  the  decom- 
position by  heat  of  ammonium  persulphate  in  a 
solution  containing  ammonium  persulphate  and 
bisulphate.  The  process  is  appUed  continuously 
by  electrolysing  a  solution  of  ammonium  sulphate 
at  a  comparatively  low  temperature,  so  as  to  form 
ammonium  persulphate,  heating  the  solution  under 
pressure  in  order  to  form  ammonium  sulphate  and 
hydrogen  peroxide,  and  finally  distilling  oS  the 
hydrogen  peroxide  under  reduced  pressure  in  a 
current  of  inert  gas.  The  residual  solution  of 
ammonium  .sulphate  can  then  be  put  through  the 
same  cycle  of  operations  again. — F.  Sp. 
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Hydrof/en  ;     Manufaclurf     of    purf .     E.     B. 

Maxtea   and    G.    K.    Hidsaale,    Walsall.      Eng. 

I'at.  12.iil»8.  Sept.  4,  lOl.i. 
Hypkogen  prepare  I  liy  pas.<ing  .steam  over  hented 
iron  previously  retUueil  from  its  oxide  in  a  lurrent 
of  water-gas,  or  other  eoninieroial  rediuiiii:  gas. 
rontiins  i-oiisideraMo  quantities  of  larl'on  mon- 
oxide, due  to  the  deposition  of  tarhon  durinsc  the 
reduction  and  its  subsequent  oxidation  by  the 
steam.  Hydrogen  free  fi-om  rarbon  nionoxidc  is 
obtained  by  employing  for  the  redui  tion  of  tho 
iion  oxide  a  reilncing  gas  containing  substantially 
more  carbon  dioxide  than  carbon  monoxide,  a 
.suitable  ratio  being  2:1.  This  may  be  obt.ained 
by  adding  carbon  dioxide  to  waler-g.is.  or  by 
suitable  modifications  in  tho  nianufactuie  of  the 
retlncing  gas.  bnt  dilution  of  the  gas  with  nitrogen 
le.g..  by  partial  combustion  of  the  gas  with  air)  or 
by  steam  must  be  avoided.  The  presence  of 
carbon  dioxide  in  the  reducing  gas  pi-events  the 
deposition  of  carbon  dviring  the  reduction  of  the 
iron  oxide  to  iron,  and  therefore  no  cnrbon  mon- 
oxide is  formed  when  steam  is  passed  over  the 
heated  iron  to  produce  hydrogen. — P.  Sp. 

Alkali-mflal  compounds   [sodium  amide];  Proce"^ 

for    the   manufacture    of .     E.    A.    Ashcroft, 

London.  U.S.  Pat.  L197.329,  Sept.  5,  1916. 
Date  of  appl.,  Mar.  12.  1912. 

See  Eng.  Pat.  1002  of  1912  :  this  .T..  1913,  232. 

riilisalion  of  Mond  //as  and  reeorerif  of  by-products 
[ammoniutn  nitrate]  therefrom.  Eng.  Pat.  14,391. 
See  IlA. 


Vm.— GLASS;   CERAMICS. 

Refractiee  index  and  dispersion  of  (/lass  in  lenticular 

and  other  forms  ;  A  netr  method  of  measuring . 

K.  W.  Che,shire.     Phil.  .Mag.,  1910,  32,  109—420. 

Tin-:  methods  commonly  used  for  accurately  deter- 
mining the  refractive  index  of  glass  require  the 
material  to  be  in  the  form  of  a  prism.  \\  hen  the 
glass  is  lenticular  it  is  also  possible  to  measure 
the  focal  length,  the  radii  of  curvature,  and  the 
axial  thickness  at  the  vertex,  but  with  small 
lenses  this  method  is  not  accurate  beyond  the  tliird 
decimal  place.  .\  new  method  consists  in  immers- 
ing the  glass  in  an  aqueous  solution  of  mercury 
potassium  iodide,  the  refractive  index  of  which  is 
adjusted  until  it  agi'ees  with  that  of  the  test-piece, 
and  then  determining  the  refr.active  index  of  tho 
liquid  in  a  refractometf^r.  The  accuracy  of  this 
method  is  sufficient  to  give  five  significant  figures. 
Light  from  a  sodium  flame  illuminates  a  straight 
edge  in  a  slit  1  mm.  wide,  an  image  of  this  edge 
being  projected  through  a  telescope  objective 
into  the  plane  of  a  second  straight  edge  which  is 
placed  in  front  of  an  observing  telescope.  The 
glass  to  be  tested  and  the  immersion  fluid  are 
contained  in  a  small  rectangular  glass  cell  having 
a  carefully  planed  base  plate.  2  nmi.  thick,  matie 
of  extra  dense  flint  glass  for  which  nD=l-74, 
and  closed  above  by  an  air-tight  plate  to  prevent 
evaporation  and  the  formation  of  .stria;.  The  cell 
is  adjusted  on  the  prism  of  a  refractometcr  in  the 
u.sual  manner  so  that  the  refractive  index  of  the 
liquid  may  be  rapidlv  detemiined.  Tlie  cell  is 
placed  between  the  objective  and  the  oljserving 
telescope  and  the  latter  is  focussed  on  tho  te.st- 
piece.  If  the  refractive  indices  of  the  te.st-piece 
and  the  fluid  difler.  the  image  of  tho  first  straight 
edge  will  appear  double,  and  on  traversing  the 
second  straight  edge  slowlv  across  the  field  of 
vision  of  the  observing  tefescope  the  surface  of 
the   test-piece   will   gradually   darken   whilst   the 


side  facets  and  the  rest  of  the  cell  will  .show  up 
brightly.  On  continuing  the  movement  of  the- 
straight  eilge.  these  facets  will  also  begin  to 
darken  until  the  whole  li.  Id  is  black.  When  the 
refractive  indites  of  tho  liquid  and  the  test-piece 
are  identical,  the  movciiient  of  the  sliMight  edge 
will  cause  the  whole  tield  to  darken  simultaneously 
and  uniformly. 

It  has  not  been  found  possible  to  determine  th» 
refractive  indices  of  gla.ss  for  lines  other  than 
the  1>  (sodium)  line  with  the  same  degree  of 
accuracy,  but  good  results  may  Vie  obtained  by 
using  coloured  (iltci-s  for  lines  0  and  F.  and  a 
mercury  vapour  lamp  or  a  cadmium  arc  for 
measurements  of  partial  dispersions. — A.  B,  S. 

Quart:  nlass  apparatus  for  Jmctcriologieal  mul 
surgical  leork.  T.  Paul.  .Miinch.  mod.  Wocheii- 
schr.,  1910,  63,  12(50.  Chem.-Zeit.,  191(V  40. 
Rep..  31S. 

PlPl^TTES,  graduated  flasks,  and  other  me.isnring 
apparatus  made  of  clear  (|uait7,  gla.ss  are  recom- 
mended particularly  for  bacteriological  work  and 
for  the  prepai'afion  of  sterile  solutions,  as  they 
may  be  rinsed  and  then  inunediately  placed  in 
a  gas  flame  and  sterilised,  tiuaitz  gla.ss  apparatus 
is  also  useful  for  storing  metallic  colloid  suspensions 
which  would  be  .spoiled  by  withdrawing  alkali 
from  ordinary  glass.  For  the  prodmtion  of 
.specially  jjure  distilled  water  a  retort  and  con- 
denser made   of   quartz   glass   are  recommended. 

—A.  B.  S. 

P.\TEXT.S. 

GUiss-meliing  receptacles.  S.  B.  Scholes.  Pitts- 
burgh, ]'a..  U.S.A.  Eng.  Pat.  101,393,  Alav  5. 
1910.     (Appl.  No.  6490  of  1910.) 

A  r.L.\ss-i'OT  made  of  the  customary  mixture  of 
raw  clay  an<l  burned  clay,  with  or  without  ground 
pot  .shell,  and  preferably  containuig  about  1  %  of 
alk.ali.  is  lined  with  a  similar  mixture  containing 
2°o  o'  alkali,  preferablv  in  the  form  of  felspar. 

—A.  H.  S. 

Refractory   articles  ;    Manufacture   of .     T.   B. 

Allen,  A^ignor  to  The  I'arborundum  Co., 
Niagara  Falls.  X.Y.  I'.S.  Pat.  1.197.327,  Sept.  5, 
1910.     Date  of  appl.,  Nov.  29,  1913. 

Befractory  silicon  carbide  articles  are-  niami- 
factuied  by  incorporating  ferric  chloride  solution 
with  a  mixture  of  silicon  (-arbide  and  clay,  then 
shaping  the  article  and  firing  at  a  temperature 
sullic-ient  to  decompose  the  ferric  chloride.  The 
resulting  iron  oxide  is  vitrified  with  the  clay,  at 
or  adjacent  to  tho  surface. — B.  N. 

Uefraclorij  [material]:  Corrosion-resisting .    J'. 

H.  ller'shman.  Chicago,  III.  U.S.  Pat.  1,198,033, 
Sept,  12,  1010.      Date  of  appl.,  Aug.  9,  1915. 

A  REFR.\CTORY  material  which  resists  corrosion  is 
made  of  alinninous  material  and  carbon,  the  latter 
being  in  too  small  a  proportion  to  convert  the 
whole  of  the  aluminimn  into  carbide.  The 
material  is  biu'iied  at  a  temperature  sullieiently 
high  to  render  it  inert  to  hydrofluoric  acid. — A.  B.  S. 

Firebricks  ;  Composition  of  matter  for  making . 

Plastic  composition  [for  scwcr-pipe,  tiles,  etc.]. 
E.  v.  Wagner,  Scranton,  Pa,,  Assignor  to  The 
W'agner  Fire  Brick  Co..  lli'lena,  iMont.  U.S. 
Pats.  (.\)  1,198,171  and  (B)  1.198,172,  Sept.  12, 
1910.     Date  of  appl.,  Jan.  8,  1910. 

(A)  A  MIXTURE  of  coal-ash  100  lb.,  magnesia  .'( lb., 
'water  2 — 2 J  gallons,  is  used  for  making  firebrickH. 

(B)  A  mixture  of  coal-ash  098  cb.yd.,  crude  flbrous 
asbestos  0-01  cb.yd.,  soluble  sodium  silicate  001 
cb'.vd..  and  water  30 — 35  galls,  is  mixed,  moulded, 
and  burned  to  form  sewer-pipes,  tiles,  etc. — A.  B.  S. 
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IX.-  BUILDING  MATERIALS. 

Atnnwniiim  sails;   Use  oj  sohtiions  oj - 


-for  the 
ircaimcnt  of  wood.  F.  !Moll.  Z.  aiigew.  Chein., 
19Hi.   29,  :W!)~,3-n. 

An  oulliiu'.  with  lists  of  patents,  is  given  of  the 
<lilTerent  processes  o£  treating  wood  witli  amrncn- 
i\ini  salt  solutions.  Their  only  value  as  pre- 
servative agents  is  to  protect  wood  against  lu'e ; 
for  (his  purpose  the  sulphate  and  phosphate  are 
most  frequently  employed.  Anmionia  is  also  of 
value  as  a  mordant  for  staining  wood  and  for  the 
extraction  of  resins.  For  other  purposes  the 
activity  of  animoiiium  salts  is  too  slight  to  be  of 
value.— C.  A.  IM. 

Patents. 

Dry'mq    and    cxiractinq    [a-ood]  :    Process    of . 

D.  B.  Banks.  Baltimore.  :Md.  U.S.  P.at.  1,197,097, 
Sept.  5,  1916.     Date  of  appl.,  Apr.  19,  1915. 

To  separate  liquids  or  fusible  substances  from 
cellular,  fibrous,  or  poroxis  substances,  e.g.  wood, 
the  latter  is  heated  in  an  enclo.sed  shell  with 
s;iturated  steam  to  the  boiling  point  of  the  liquids 
at  the  iiressure  of  the  steam,  jireferably  in  presence 
of  substances  which  more  readily  absorb  and 
radiate  heat.  The  pressure  and  temperature  of 
the  steam  is  continuously  lowered  so  as  to  produce 
internal  evaporation  in  tlie  cellular  substances 
imtil  the  liquids  have  been  expelled.  The  con- 
densed products  are  removed  from  the  shell,  and 
the  wood  dried  and  seasoned  by  maintaining  an 
atmosphere  of  superheated  steam  in  contact  with 
V..—\\.  F.  F. 

Wood ;    Process    of   treatinfj    and    prcscnuny  - 


A.    F.    Barry.     Kansas    Citv.    :\Io.     U.S.    Fat. 
l,197,9t)7,Sept.l2,1910.Dateofappl.,Apr.l9,1915. 

Case-h.\bdened  and  non-porous  wood  is  heated 
in  vacxio  and  supplied  with  a  predetermined  amount 
of  water  vapour  below  100°  C.  in  such  a  manner 
that  the  vapour  penetrates  the.  wood  miiformly 
without  breaking  the  vacuuni  or  "  checking  "  the 
wood.  The  wood  is  then  treated  with  a  hot 
preserving  oU  and  au'  admitted  under  pressure  to 
distribute  the  oil  through  the  wood. — A.  B.  S. 

Wood  ;  Imprc(j)iafed and  process  of  makinq  the 

same.     M.  Landau.  Berlin.     U.S.  Pat.  l.lOSiOiO, 
Sept.  12,  191  tS.     Date  of  appl..  Nov.  l:S,  19U. 

Wood  is  iixipregnated  with  polynitrophenols  in 
which  the  hydi-ogen  of  the  phenol  groups  has  been 
replaced  by  non-basic,  non-arouuxtio  organic 
groups. — A.  B.  S. 

Mamifacture  of  sulphuric  acid  [a)id  cement].     U.S. 
Pat.    1,197.331.     See   YII. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;  PolymorpJiic  transformations   of  pure 


R.   Ruer  and    P.    GoererLS.     Ferrum,    1915,    13, 
1—6.     .T.  Oiem.  Soc..  1910,  110,  ii.,  tS3 — l!S4. 

ELECTnoLYTic  Iron,  containing  only  0  009",',  of 
carbon,  was  used  for  the  determinations,  after 
being  melted  in  a  porcelain  tube  in  nitrogen.  By 
means  of  a  platimun-wo\uid  electric  resistance 
furnace,  thickly  insulated  with  asbestos,  the  rate 
of  cooling  over  a  given  temperature  interval  was 
varied  within  wide  limits.  In  order  to  prevent 
oxidation,  the  mass  of  iron  was  enclosed  in  a 
porcelain  test-tube  and  covered  with  broken 
porcelain  to  the  top  of  the  t\xbe,  and  a  slow  stream 
of  nitrogen  was  mtroduced  by  means  of  ,a  gas-tight 
joint.  The  ii-on  was  found  to  freeze  at  1528'  C. 
and  to  undei'go  the  7-c -transformation- at  140UC'. 
The    temperature    of    the    /i-7-equiliV>rium    was 


906°  C,  determined  by  comparing  the  heating  and 
cooling  curves  at  dii'fei'ent  rates.  In  the  same 
way,  the  temperature  of  the  o-|3-equini)rivun  was 
determined  to  l)e  769'  ('.  There  was  no  evidence 
of  a  change  between  1000  and  1200°  C,  the 
de\'elopment  of  heat  sometimes  observed  within 
that  range  being  cUic  to  the  presence  of  oxide. 

Carbon  steels ;  Determination  of  the  a-^-lrans- 
fonnution  in  pure  ——  bi/  means  of  the  thermal 
crpansion.  J.  Driesen.  Ferrum.  1915,  13, 
27—31.     J.   Chem.   Soc,   1016,   110,  ii.,   484. 

On  plotting  the  change  of  length  for  a  given 
interval  of  temperature.  X, — ii/ta — <i,  against  the 
temperature,  characteristic  curves  are  obtained 
which  are  well  suited  to  exhibit  any  discontinuities 
which  may  present  themselves  in  the  expansion 
of  a  steel.  .All  the  steels  examined,  ranging  from 
005  to  1-45  "o  C,  give  an  almost  horizontal  line  at 
low  temperatures,  followed  l>y  a  rapid  fall,  which 
reaches  a  minmium  at  745"  C.  This  corresponds 
with  the  conversion  of  the  pearlite  into  a  soliil 
solution.  The  steels  containing  less  than  0-40% 
C  then  exhibit  a  well  defined  maximvun  at  765= — 
775°C.  corresponding  with  the  a-^i-transformation. 
The  maximum  whiih  follows  indicates  the  begin- 
ning of  the  /i-7  change.  .Steels  conta-ining  more 
than  0-4 "o  0  give  curves  with  only  a  single 
depression,  due  to  the  pearlite  i-liange. 

Steel ;   Influence  of  some  elements  on.  the  mechanical 

properties  of .    J.  E.  Stead.    Iron  and  Steel 

Inst.,  Sei).,  1916.     [.Advance  proof.]     91  pages. 

Influence  of  carbon.  The  residts  obtained  by 
different  iuvestigatois  in  determining  the  influence 
of  varying  amounts  of  carbon  and  of  varying 
heat  treatment  on  the  mechanical  properties  of 
pure  carbon  steels  are  summarised.  Comparison 
is  difficult  owing  to  the  fact  that  in  some  cases  the 
dimensions  of  the  test-pieces  submitted  to  tensile 
tests  are  not  always  given.  It  is  suggested  that 
when  recording  the  elongation,  the  ratio  cf  length 
to  area  shoidd  invariably  accompany  the  figures, 
for  without  this  the  percentages  of  elongation  are 
of  little  value.  The  yield  point  is  often  given 
as  the  elastic  limit,  yet  the  latter  may  be  in  some 
cases  only  half  the  former.  When  using  the 
terms  normalising  or  anneahng,  the  temperature 
of  heating  and  the  time  of  cooling  to  below  visible 
redness  shoidd  be  recoi'ded.  Neither  tei-m  should 
be  used  without  definition.  After  allowdng  for  the 
influence  of  the  small  amount  of  carbon  present 
in  the  purest  commercial  soft  steels,  it  has  been 
calcidated  that  pure  iron  has  the  following  pi-o- 
perties: — elastic  limit  about  9  tons  per  sq.  in.  ; 
maximum  stress  17  tons  per  sq.  in.  ;  elongation 
(length /area  =8)  51°n;  reduction  in  area  84 °o. 
The  elTect  of  01  %  C  on  very  pure  steels  containing 
less  than  0-9  %  C,  with  only  small  amounts  of  man- 
ganese and  silicon,  and  in  the  normalised  condition, 
appears  to  be  : — yield  point  increased  1-68  tons  per 
sq.  in.  ;  maximum  stress  increased  3-89  tons  per 
sq.  in.  ;  elongation  reduced  4-35%  ;  reduction  of 
area  reduced  7-40  "o-  In  the  manufacture  of  ship 
and  boiler  plates  the  carbon  must  be  higher  in  the 
thicker  plates  to  get  the  same  static  tests,  since  the 
more  work,  and  the  lower  the  finishing  temperature, 
the  higher  wdl  be  the  tenacity.  NormaUsing. 
When  steel  is  heated  to  definite  temperatures  well 
above  all  critical  points,  the  carbon  and  iron 
become  perfectly  interdiffused.  If  then  the  steel 
cools  down  from  the  maximum  temperature  to 
below  redness  (say  450°  C. }  in  not  more  than  sixteen 
and  not  less  than" eight  minutes  it  may  be  regarded 
as  normaUsed.  Published  results  lead  to  the 
conclusion  that  when  small  pieces  of  steel  are 
normaUsed  bv  heating  just  up  to  870°  C.  and 
950°  C,  and  then  cooled  in  air  to  about  400°  C. 
in  ten  minutes,  high  yield  point  and  tenacity  are 
obtained     without     material     reduction     in     the 
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ductility.  In  normalisins;  large  steel  cfistinps  it  is 
the  general  practice  to  heat  t<>  about  90C  C,  but 
it  is  clear  that  the  tests  of  small  pieces  of  steel 
cast  in  connection  with  large  castings  will  not 
indicate  the  pi-opcrties  of  the  larger  mass.  To 
obtain  the  best  static  mechanical  properties  it  is 
not  sufticient  to  heat  a  steel  to  just  above  the  point 
at  which  cooling  recoi-ds  and  the  microscope  indi- 
cat-e  the  interditTusion  of  carbon  and  ii>>n  to  be 
apparently  complete,  but  the  t<?mperjttiire  must 
be  raised  at  least  50°  C.  l>eyond  that  point.  Hard- 
ening and  tetnpcring.  Tlie  best  all  n>und  results 
obtained  by  Brinell  with  Swedish  steels  cont<aining 
O'lS  to  Oil°o  t"  were  got  by  quenching  from 
1000'  C.  in  water  at  20'  C,  and  afterwards  temper- 
ing at  (jcO"  C.  A  steel  with  0  t)5%  C  gave  the 
best  results  by  quenching  at  8.J0^  C.  in  oU.  There 
would  be  gi-eat  danger  of  water-cracking  if  large 
masses  were  quenched  from  1000°  C.  in  water; 
oil  quencliing  at  1000°  C.  for  low  carbon  steels, 
and  8.'0-~  C.  for  st-eels  with  0-3  to  0-65  "o  C,  followed 
by  tempering,  would  be  safer,  and  it  is  piobable 
that  better  results  would  be  given  by  quenching 
from  900°  C.  For  low  carbon  steels  with  0-2  to 
04%  f-  it  is  safe  to  heat  to,  but  not  soak  at,  900° 
to  950°  C.  before  quenching  and  tempering,  and  to 
heat  to  gradually  lower  temperatures  as  the  carbon 
rises.  \Vhen  hardening  plain  carbon  steels  for 
cutting  purposes,  the  quenching  temperature 
should  never  exceed  a  tew  degrees  above  the 
critical  point  Ac  1-2-3,  that  is,  about  730°  C. 
For  hardening  razors  and  fine  cutting  tools,  the 
theoretical  point  to  which  they  should  be  heated 
is  735°  to  740°  C,  but  in  practice  it  is  found  safer 
to  exceed  this,  though  it  is  not  usual  to  heat  such 
material  above  760  °  C.  Carbon  tool  steels  if 
quenched  from  900" — 1000°  C.  woidd  be  useless 
for  cutting  purposes,  and  would  have  a  glaring 
coarse  fracture  when  broken,  and  be  exceedingly 
fragile,  yet  steels  with  0  0  to  1%  C  give  good 
mechanical  results  if  hardened  at  1000°  C.  and 
afte^^va^ds  tempered  at  550°  C.  Tests  liavo  shown 
that  steels  normalised  at  temperatures  that  give 
the  finest  structure  have  a  lower  yield  point  than 
steels  that  are  normalised  at  much  higher  tempera- 
ttirea  and  wliich  have  a  coarser  structure.  The 
temperatures  suitable  for  hardening  and  refining 
are,  therefore,  lower  than  those  beat  for  normalising, 
and  for  hardening  and  tempering.  Curves  are 
given  showing  the  temperatures  to  which,  theoretic- 
ally, in  the  author's  opinion,  pure  carbon  steels 
should  be  heated  (1)  to  obtain  the  finest  sti-ucture 
and  for  liardening  tools,  and  (2).  when  heated  for 
oil  hardening  and  tempering  to  get  the  best 
mechanical  properties.  Influence  of  phosphorus. 
The  effect  of  phosphorus,  witliin  certain  limits, 
appears  to  be  comparable  ^vith  that  of  carbon,  but 
the  effect  of  carbon  is  the  greater  in  reducing 
the  ductility.  The  effect  of  01  %  P  as  determined 
by  Stead  and  d'Amico  respectively  is  : — yield 
point  raised  2-5  and  2-3  tons  ;  maximum  stress 
raised  2-4  and  1-1  tons  ;  elongation  reduced  0-7 
and  1-36%  ;  reduction  reduced  1-5  and  3S%.  A 
certain  amount  of  carbon  (al)out  0-25  to  0-35%), 
when  present  in  steel  containing  0-2  to  0-5%  Pi 
causes  the  steel  in  setting  to  be  much  more  finely 
crystalline  than  when  phosphorus  is  absent,  but 
the  reverse  is  the  case  wlion  little  or  no  carbon 
is  present.  In  the  forged  steels  the  <rj-stalline 
structure  is  usually  the  finer  in  the  phosplioretted 
steel.  There  is  no  rehable  ref:ord  showing  that 
sound  steel  rails  containing  from  0  07  tf)  0  09%  P 
break  on  the  track  more  frequently  tlian  those 
containing  less  phosphorus.  Phosphoretic  rails 
undoubtedly  resist  wear  better  than  tlie  similar 
rails  with  less  phosphorus  present.  Phosphoretic 
steel  is  most  useful  in  small  amount  in  tin-plate 
bars,  as  it  prevents  the  sheets  sticking  together 
during  rolling,  and  it  is  used  in  larger  quantity  in 
low  carbon  steel  for  bicycle  parts.  It  confers  on 
steel  the  important  property   of  giving  clean  and 


bright  surfaces  when  turned  in  the  lathe,  and 
moreover  increases  the  elastic  limit  and  tenacity. 
The  quantity  i-equii-ed  to  give  good  machining 
property  is  usually  from  013  to  0-20  "p.  Pliosphorus 
alloyed  with  ii\>n  makes  the  metnl  less  lialile  to 
corrode,  and  in  tliat  respect  is  useful.  Pi-oI)ably 
the  great  vari.ations  in  (he  merhanir.il  properties 
of  phosphoretic  material  can  be  explained  by  the 
difference  in  structure,  f<ir  it  has  been  proved  that 
the  s.ime  steel  or  inm  can  be  made  very  brittle  or 
comparatively  tough  according  to  whether  the 
structure  has  been  made  fine  or  coarse.  It  is 
much  more  important  to  have  a  fine  structure 
in  pliosplioretic  material  than  it  is  in  ordinary 
steel  low  ill  ]>hosphoriis.  Phosphorus  in  uroughl 
iron.  AUlioiigh  wi-ought  iron  containing  04  to 
0-5  "i,  P  is  li.able  to  develop  dangerous  crystallis;v- 
tion  if  higldy  heated,  and  in  the  neighliourhood 
of  welds,  the  i>resence  of  010  to  015%  P  does 
not  lead  to  that  resxdt.  The  best  Yorkshire  and 
Stiiffordshiie  ii-ons  contain  phospliorus  between 
these  lower  limits,  and  for  stiiictural  purposes 
are  superior  to  the  best  Swedish  wrouglit  irons, 
as  the  phosphonis  in  the  former  raises  the  elastic 
limit  and  makes  the  iron  more  easy  to  weld,  and 
gives  a  higher  yield  point  and  tenacity.  Carlion 
being  always  low,  the  phosphorus  takes  its  place 
in  conferring  on  the  iron  these  useful  properties. 
When  tlie  phosxihorus  readies  0-4  to  0-5 ''„  the  iron 
becomes  brittle,  and  it  is  impossible  to  refine  the 
coarse  crystalUne  structui'e  by  heat  treatment. 
Refining  of  the  iron  can  only  be  effected  l)y  forging. 
Influence  of  .<siilphur  and  manf/anese.  Suljihide  of 
iron  is  deadly  in  its  effect  upon  steel,  whilst  sulphide 
of  manganese  is  comparatively  liarndess.  The 
latter  is  exactly  equivalent  to  the  cinder  in  wrought 
iron,  and  in  consequence  steels  containing  it  bend 
to  a  much  greater  extent  in  the  direction  of  rolling 
than  at  right  angles  to  that  direction.  Tlie  bad 
character  of  sulphur  was  e<arned  in  the  early  days 
of  steel  making  owing  to  tlie  difficulty  of  getting 
a  sufficient  quantity  of  manganese  into  (he  steel 
without  unduly  raising  the  carbon.  In  a  most 
exhaustive  series  of  tests  made  liy  Brinell  a  steel 
with  015%  S  gave  the  best  impact  tests,  better  far 
than  a  similar  steel  containing  only  0-015%  S. 
A  steel  containing  0-5%  .S  and  1%  Mn  rolled  and 
worked  perfectly.  Wiien  steel  becomes  stressed 
transversely  to  the  rolling  direction  in  use,  the 
sulpluir  sliould  lie  low,  but  \vhen  it  is  stressed  in 
line  with  tlie  rolling  direction,  as  in  rails  and  axles, 
and  for  material  that  lias  to  be  submitted  to  sudden 
shock,  sulphur  is  not  a  disadvantage.  Steel  high 
in  sulphur  resembles  wrought  iron  and  is  more  or 
less  fibrous.  The  more  sulphurous  a  steel,  other 
conditions  being  constant,  the  more  rapidly  is  it 
attacked  by  acid  solvents,  o\%-ing  to  the  great 
solubility  of  the  manganese  sulphide.  jVfter  the 
threads  of  the  latter  are  dissoh'ed  away,  the 
acid  attacks  the  walls  of  the  holes  .so  produced. 
The  so-called  porosity  test,  in  which  cross-sections 
of  steel  are  unmersed  in  acid  for  a  given  time, 
is  a  suitable  one  for  rouglily  detecting  sulphur,  but 
not  porosity.  It  is  possible  that  liigh  sulphur 
may  be  coniliicive  to  increased  corrosion  by  the 
oxidation  of  the  manganese  sulphide  to  oxides 
of  manganese  and  sulphuric  acid,  tlio  a(i<l  formed 
then  attacking  the  iron.  Influence  of  silicon. 
The  effect  of  silicon  up  to  about  0-7%  is  not  very 
pronounced  either  one  way  or  the  other,  and  it  is 
doubtful  whether  any  difference  could  be  detected 
in  steels  varying  in  silicon  between  005  and  0  30  %. 
SiUcon  produces  soundness  in  cast  steel  .and  on  that 
account  is  now  largely  used.  Owing  to  its  use, 
also,  basic  open-hearth  steel  now  approapjies  more 
nearly  in  good  general  properties  to  acid  open- 
hearth  steel  than  before  sUicon  was  added.  Silicon 
up  to  1-75%  increases  the  yield  point  and  tensile 
strength,  and  does  not  impair  the  ductility,  but 
beyond  that  point  increase  of  tenacity  is  only 
obtained  with  a  serious  loss  of  ductiUty.     Influence 
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of  copper.  Tlie  evidence  is  ovenvhehning  that 
small  (juaiitities  of  copper,  say  al)o\it  0-5%,  have 
httle  or  no  material  influence  on  the  mechanical 
properties  of  steel,  ^^'ll;vt  small  elTet^t  copper  has 
IS  in  its  favour.  It  laises  the  yield  point  and 
tensile  strengt  li  and  has  little  effect  on  the  ductility. 
Some  of  the  finest  tool  steel  ever  inade  contained 
0-2%  Cu.  Even  small  quantities  of  copper  make 
steel  more  vesistiint  to  acid  corrosion,  and  there  is 
much  evidence  that  copper  in  steel  sheets  preserves 
'liem  from  general  corrosion.  I)ifluc»ce  of  tin. 
sensible  quantities  of  tin  inci'ease  the  hardness  of 
~teel  when  heated  and  also  increase  the  yield  point 
and  maximum  stress  of  the  cold  met«il,  but  have  not 
nearly  so  great  an  effect  as  carbon  and  phospliorus. 
It  is  doubtful  whether  0-05 °o  Sn  would  have  any 
material  influence  on  the  projierties  of  structural 
steel.  Detinned  scrajj  should  not  contain  more 
than  0-5",,  Sn  as  a  maximum.  Results  of  tests 
show  that  tin  in  seusilde  quantity  must  be  avoided, 
as  it  tends  to  make  steel  very  difticidt  to  roll,  and 
liard  and  stiff  when  m  the  heated  state.  A  biblio- 
1.1-aphy  is  appended. — T.  St. 


Notes  on  ■ 
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M.  Howe  and 
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[Steel.}  Pearlite  ; 
A.  G.  Levy.     Iron  and  Steel  Inst.,  Sept 
[Advance  proof.]    23  pages. 

Test-pieces  of  a  steel  containing  C  0-92,  Si  014, 
5In  0123.  P  0009,  S  0011  °o  ^vere  heated  to  a 
predetermined  temj)erature,  usually  800°  or 
900°  C,  and  cooled  unmediately  at  a  predeter- 
mined rate,  which  varied  from  case  to  case  from 
that  of  a  greatly  retarded  furnace-coohng  to  that 
of  quenching  in  cold  water.  The  effects  of  these 
variations  on  the  position,  length,  and  rise  of  Arl, 
and  on  the  properties  and  microstructure  of  the 
steel  were  studied.  Hastening  the  cooUng  lowers 
that  part  of  the  Ar  1  retardation  at  which  the  heat 
evolution  is  fastest,  from  the  equihbriuiu  position 
of  about  725°  C.  at  least  to  625°  C.  if  not  to  530°  C. 
Raising  the  initial  temperature  from  800°  to 
900°  C.  lowers  Ar  1  sUghtly,  about  5°  C.  Hasten- 
ing the  cooUng  at  first  increases  the  rise  of  tem- 
perature in  At  1,  but  later  lessens  it.  Thus  with 
very  slow  cooUng  and  consequently  an  extremely 
long  As  1,  the  rise  of  temperature  is  either  nil 
or  at  most  1°  or  2°C.  ;  when  At  1  is  shortened 
to  about  5  minutes,  a  rise  of  as  much  as  4°  C. 
may  occur  ;  with  fxirther  acceleration  of  cooling, 
as  in  retarded  air-cooling,  the  rise  of  temperature 
may  reach  18°  C.  and  finally  with  sliU  further 
acceleration,  as  when  cooling  in  a  blast  of  air  or 
in  water,  the  rise  decreases  in  tm-n  to  nil.  On  the 
whole,,  for  a  given  rate  of  cooling,  the  rise  of  tem- 
perature is  greater  when  cooling  from  900°  C. 
than  from  800°  C.  These  variations  are  explained 
by  the  higher  temperature  and  longer  period  of  the 
initial  heating  tending  to  impair  and  destroy 
the  existing  transformation-starting  nuclei,  and  liy 
the  undercooling  brought  about  by  quick  cooling. 
Moreover,  the  faster  the  temperature  is  falling, 
the  farther  will  it  have  fallen  (after  the  trans- 
formation has  begun)  when  the  spread  of  the 
transfonnation  has  reached  such  a  degree  that  the 
heat  generated  is  sufficient  measurably  to  retard 
Ihe  cooling.  The  greater  the  undercooling  below 
Acl,  the  greater  is  the  impulse  to  transform  from 
the  high  to  the  low-temperature  state  ;  hoice  the 
greater  is  the  number  of  points  or  nuclei  at  which 
this  tendency  is  so  strong  that  they  start  trans- 
forming, and  hence  ( 1 )  the  faster  does  the  trans- 
formation occur,  and  (2)  the  greater  is  the  tendency 
to  raise  the  existing  temperature  toward-s  Acl. 
When,  however,  the  faster  heat  evolution  is 
brought  about  by  more  rapid  cooling,  the  more 
rapid  external  heat  absorption  wliichlhis  in  turn 
unphes,  tends  to  counteract  the  raising  of  the 
temperature.  The  following  stages  in  the  pro- 
Rressive    change    in    the    microstructiire    brought 


about  by  changing  the  rate  of  cooling  may,  it 
is  considered,  bo  recognised  with  advantage  : — 
martensite,  troostite,  osmondite,  sorbite,  sorbitic 
pc.arlite,  sub-lamellar  pearlite,  lamellar  pearlite, 
riicfy  pearhte,  l)eaded  pearlite,  and  granular 
pearlite.  The  autliors  propose  to  restrict  "  .sor- 
inte  "  to  structures  irresolulile  under  a  magnifica- 
tion of  500  diameters,  and  to  those  in  which  the 
transfonnation  is  complete,  so  that  no  allotropic 
iron  or  hardening  carbon  is  present.  The  grounds 
on  which  the  suggested  nomenclature  is  liased  are 
discussed.  The  rate  of  cooUng  from  650°  C.  down 
does  not  afi'ect  the  microstructure  or  the  tensile 
properties  unless  the  cooUng  as  far  as  050°  C.  has 
been  at  least  relatively  rapid.  \\'ith  very  slow 
cooUng  to  650°  C.  the  opportunity  for  coalescence 
is  so  great  that  the  additional  oijportunity  afforded 
by  vei'y  slow  cooUng  below  050°  C.  is  inappreciable, 
but  with  quick  cooling  above  650°  C,  followed  by 
slow  cooUng,  the  additional  opportunity  for 
coalescence  causes  a  measureable  softening.  The 
formation  of  lameUar  pearUte  is  caused  by  an 
intermediate  rate  of  cooUng,  slow  enough  to  permit 
the  lamellae  to  form,  yet  not  so  slow  as  to  allow 
them  in  turn  to  granulate.  The  rates  of  cooling 
wliich  give  and  preserve  lameUar  pearlite  are 
much  greater  when  the  preUminary  temperature 
is  800°  C,  (20  seconds  duration  Arl),  than  when 
it  is  900°  C.  (11  to  18  mmutes  for  Arl).  LameUar 
pearlite  formed  on  cooUng  from  900°  C.  is  coarser 
and  more  stable  than  that  formed  by  cooUng  from 
800°  C.  The  microstructure  is  in  aU  cases  deter- 
mined by  the  last  heating  and  cooUng  past  Arl. 
Every  increment  of  the  rate  of  cooling  increases 
the  strength  and  lessens  the  ductUity.  Unless  the 
rate  of  cooling  is  rather  rapid,  the  tensUe  strength 
of  specimens  cooled  from  800°  C.  is  far  less  than 
that  of  those  cooled  from  900°  C.  Tliis  probably 
results  from  the  greater  instabiUty  of  the  pearUte 
produced  on  cooling  from  800°  C,  "  divorce " 
Ijeginning  when  Arl  lasts  35  seconds  and  being 
almost  complete  when  it  lasts  80  seconds.  Speci- 
mens cooled  from  800°  C.  are  far  more  ductUe 
than  those  cooled  from  900°  C.  and  their  pro- 
Xjortional  Umit  is  not  deficient  as  is  their  tensile 
strength.  These  effects  are  referred  provisionaUy 
to  the  finer  structure  of  the  former  specimens. 
It  is  probable  that  long  exposure  to  800°  C. 
would  lead  to  the  structural  stabUity  conferred 
by  a  brief  exposure  to  900°  C. — T.  St." 


Manganese  [in  steel];    Rapid  determination  of 


E.  Szasz.  Chem.-Zeit.,  1916,  40,  810 — 811. 
For  the  determination  of  manganese  in  steel  the 
method  of  Jleineke  has  almost  faUen  into  disuse, 
yet  in  spite  of  the  large  number  of  reagents  and 
vessels  required,  it  is  extremely  simple  in  operation, 
and  gives  a  result  in  12 — 15  mins.,  which  is  sharp 
and  accurate  and  unaffected  by  other  metals  present 
in  the  steel,  with  the  exception  of  cobalt.  The 
steel  is  dissolved  rapidly  in  a  mixtiu-e  of  nitric 
and  sidphm'ic  acids,  chromic  acid  is  added,  a 
suspension  of  zinc  oxide  in  barium  chloride  solution 
is  added  to  the  diluted  solution,  and  an  aUquot 
portion  of  the  filtered  Uquid  taken.  In  a  separate 
vessel  some  zinc  chloride  solution  and  a  calculated 
excess  of  standard  permanganate  are  measured  out 
and  the  portion  of  the  filtrate  from  the  steel 
poured  in  so  that  the  permanganate  is  in  excess 
throughout ;  the  mixture  is  made  up  to  a  known 
volume  and  another  aUquot  portion  filtered  off. 
This  filtrate  is  added  to  a  measured  excess  of 
standardised  antimony  chloride  solution  in  presence 
of  hydrochloric  acid  ;  the  permanganate  is  thus 
discHarged,  and  the  excess  of  antimony  is  deter- 
mined by  titration  with  permanganate.  A  cor- 
rection has  to  be  determined  and  appUed  to  correct 
for  the  cons\miption  of  permanganate  by  the  filter 
paper  d\u-ing  filtration. — J.  F.  B. 
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PUilimim  and  illuDiiiuitiiui  i/tis.  V.  Mvliiis  and  O. 
Huttner.  Z.  anoi-sr.  Chcin..  lOltj.  9b,  257 — 283. 
Z.  anpow.  Cliem.,  ilUO,  29,  Ref.,  390. 

Co.\l.  gas  lias  an  injurious  action  on  commercial 
shoot  plntiniun  even  at  600'  I'.,  a  sooty  layer 
containiiii;  metal  lieins;  formed.  If  the  carlion 
Ik  removed  fix>m  this  layer  liy  eomlnistion,  the 
metal  is  left  behind  in  a  poi-oiis  fonn.  Syntlietic 
illuminatint;  gas  (a  mixture  of  methane,  ethylene, 
carbon  monoxide,  and  hydiMgcn)  has  no  action  on 
sheet  platinmn  or  platiuiridium  at  liOO '  C.  The 
injurious  action  of  coiil  gas  is  due  to  carVion 
bisulphide  which  combines  with  platinum  metals 
to  form  unstable  compounds.  The  formation  of 
the  sooty  layer  on  platinmn  in  heated  coal  gas  is 
givatly  intlueuceil  by  impurities  in  the  platinum, 
especially  ii-on  and  rhodium,  and  may  be  used  as 
a  qualitative  test  to  distiug\iish  pure  and  impure 
platinum ;  with  rhoilium  interaction  with  the 
coal  gas  begins  at  about  lOO-f.  I-umino\is  tlames 
act  in  a  similar  maniu-r  to  heated  coal  gas.  but 
tlames  with  an  abmidant  supply  of  air  have  only 
a  slight  injurious  action,  the  only  appreciable 
effect,  in  the  case  of  p\n-e  platinmn.  being  a  slight 
volatilisation  of  the  metal.  To  minimise  corrosion 
of  platinmn  vessels  heated  in  gas  tlames,  a  lugh 
sulphur  content  in  the  gas  must  be  avoided  and 
the  flame  mxist  be  provided  with  an  abundant 
supplv  of  air.  (.See  also  this  J.,  lOl."),  S.-)H  ;  li)16, 
740,H-A.  S. 

Blendes;    The    roasting    of -.     >1.    V.    M.    de 

Lummen.     Chem.  Trade  J..  191(3.  59,  261 — 262. 
(See  also  this  J.,  1916,  425.) 

TnK  relative  merits  of  the  Peljilace.  TIegeler.  and 
Spirlet  furnaces  for  roasting  Vilende  are  considered, 
and  the  following  particvilars  given  of  the  plant 
required  for  itiasting  40  tons  of  Australian  con- 
centrates per  24  hrs.  by  each  system,  and  of  the 
respective  operating  costs.  The  prices  given  for 
the  installations  are  based  on  those  ruling  licfore 
the  war  ;  and  the  operating  costs  on  wages  at  5s. 
per  man  per  day.  fiiel  at  10s.  per  ton,  power  at 
0-7(1.  per  horsepower-hour,  and  an  allowance  of 
IS^o  for  depreciation  and  interest  on  capital. 
Del  place  :  Cost  of  3  batteries  of  furnaces  (14  tons 
per  day  each),  including  Iniildings,  accessories,  and 
i-oyalty,  £9000.  Jjaliour,  50  men  and  2  forianen. 
Fiiel  constimption.  12  "„  of  the  weight  of  raw  ore. 
Power,  nil.  Total  cost  of  roasting  per  ton  of  ore, 
10s.  3Jd.  ner/cler :  Minimum  cost  of  furnace, 
including  £3000  for  building  and  accessories. 
£15,000.  Laliour.  20  men  and  2  foremen.  Fuel 
consumption.  30",',.  Power.  35  H.P.  Total  cost 
of  roasting  per  ton  of  ore,  12s.  34d.  Spirlet  : 
Cost  of  9  furnaces  (5  tons  each),  including  royalty 
and  £2000  for  building  and  accessories,  £13.520. 
labour,  16  men  and  2  foremen.  Fuel  con.sump- 
tion,  10%.  Power,  16  II.P.  Total  cost  of 
roa.sting  per  ton  of  ore,  8s.  6 id. — W.  E.  F.  P. 

Brass  eonlaininy  61  and  {>2'5  "„  oj  copper ;  Annealing 
of  arsenical  •— — .  A  study  of  the  stnicltrrc  and 
properties  developed  hi/  varyinij  the  rate  of  cooling 
within  the  transformation  ratige.  C.  II.  .Uathew- 
son  and  V..  M.  Tlualheuner.  Inst,  of  Metals, 
Sep.,  1916.     [Advance  pi-oof.]     48  pages. 

Tk.sts  were  made  for  the  purpose  of  selecting  a 
brass  mixture  ba.sed  on  the  use  of  copper  containing 
aliout  0-3%  As,  and  of  sjiecifying  forms  of  heat 
treatment  whi<-li  woidd  give  satisfaction  in  the 
manufacture  of  heavy  tube.  The  process  was  to 
involve  hot-rolling  a  "thick  cake  to  a  circ\dar  disc 
about  one-half  inch  thick,  annealing  and  then 
cupping  the  disc,  after  which  tube  was  produced 
by  a  number  of  closing  in  and  drawing  operations, 
each  preceded  by  annealing  treatment.  The 
mixture  selected  contained  62-5 ";,',  f 'u.  and  there- 
fore not  more  than  0I6<;„  As.  Results  of  tests 
are   given   showing   the   properties  of   bra»ss   con- 


taining (1),  62-5 "„  Ou  and  onlv  0024 "„  As,  (2). 
62-5%  Cu  and  012%  As.  and"(3).  61"i  Cu  and 
0-139 '\,  As,  after  dillVrent  forms  of  lieat  treatment. 
After  annealing  and  qiuncliiug  the  lirst  two  alloys 
at  a  variety  of  tomper.nt vires  l)elween  450°  and 
750^0.,  greater  elongation  aiul  greater  strength 
were  consistently  ohtaineil  in  the  case  of  the 
arsenical  brass.  After  annealing  and  quenching 
at  550^  C,  the  temperature  which  developed 
maxim\ini  values  of  elongation  and  minimum 
values  of  tensile  strength  in  both  cases,  the 
arsenical  brass  possessed  an  elongation  of  77-5"', 
on  2  inches,  and  a  tensile  strength  of  49,300  lb. 
per  sq.  in.,  while  the  non-arsenical  metal  possessed 
an  elongation  of  74-25  "„,  and  a  tensile  strength 
of  48,300  lb.  The  ductility  of  the  arsenical  brass 
was  more  adversely  alTecteil  by  annealing  .-it  high 
temperatm-es  followed  liy  immediate  cooling  at 
a  qiienching  rate,  but  a  perfect  recoverv  of  ductUity 
took  place  if  the  cooling  was  rc-isonabiy  slow,  eveii 
when  slow  cooling  \\-.-is  superseded  by  quenching 
at  a  didl  red  heat.  The  arsenical  alloy  with  01  "'„ 
Cu  gave  lower  elongation  and  higher  tensile 
strength  throughout  than  that  with  62-5%  Cu 
and  0"12%  As.  Tlie  results  are  (onsidored  to 
show  tltat  the  arsenical  metal  is  likely  to 
alford  11  better  combiuiitiiui  of  strength  and 
ductility  than  metal  made  from  electrolytic 
copper,  wlien  both  are  pro]ierly  annealed,  and  that 
arseni(-al  brass  of  this  t\'pe  will  meet  severe  hot- 
and  cold-working  requii-ements.  To  obtain  the 
most  favourable  conditions  for  cold-working  a  brass  ' 
with  61"',i  Cu,  iinnealing.  if  coiulucfed  at  temper- 
atures above  moderate  red  heat,  should  be 
followed  by  a(  least  a  moderately  slow  rate  of 
cooling,  say  20  C.  per  minute,  and  slow  cooling 
should  be  cont  inued  to  a  tcnaperat  lu-e  not  far  abovp 
450  C.  For  a  metal  with  62  to  63%  Cu,  emphasis 
shoidd  be  laid  on  very  slow  cooling  ;  for  example, 
a  5'  rate  is  far  more  satisfactory  than  a  20°  rate, 
anil  in  such  case  the  metal  shoidd  be  allowed  to 
cool  norm.ally  to  about  550^  C..  when  it  may  be 
quenched  in  a  stream  of  water.  ]'\>r  a  rate  of 
cooling  in  excess  of  20°  C.  per  minute,  it  is  advan- 
tageous to  allow  such  cooling  to  pi-ocecd  unchecked 
to  450'  C,  or  even  a  lower  temperature. — T.  St. 

Nickel   ores;    Occurrence   and    utilisation   of . 

Bull.  Imp.  last.,  1916.  14,  228—253. 

The  chief  nickel  minerals  oi-cin-ring  in  commercial 
nickel  oi-es  are  l)riefly  descrilied,  and  statistics 
given  of  the  production,  dm-ing  recent  years,  of 
ore  and  matte  in  Canada.  New  Cnledonia,  anil 
XorwaA  .  tlie  chief  in-oducing  countries.  Tluis.  in 
1911  tiu!  quantity  of  copper-nickel  ore  mined  in 
Canada  was  (il2,511  short  tons,  of  which  610.834 
was  smelted,  with  the  production  of  32,607  short 
tons  of  matte  valued  at  £1,030.332  and  containing 
8966  and  17,049  short  tons  of  copper  and  nickel 
respectively;  while  out  of  1.364,048  short  tons 
of  ore  mined  in  1915.  1.272.283  was  smelted,  pro- 
ducing 67,703  short  tons  of  matte  valued  at 
£2,156,738  and  containing  19.(J08  and  34,039 
short  tons  of  cojiper  and  nickel  respectively. 
The  matte,  etc..  exported  from  Canacla  to  the 
United  Kingdom  and  the  I'nited  States  in  1011 
contained  2512  and  13,798  short  tons  of  nickel, 
respect ivelv,  the  corresponiling  figures  for  1015 
being  tlS74'  and  20,331  .short  tons.  The  quantity 
of  nii-kel  ore  producetl  in  New  Caledonia  increased 
from  150,005  metric  tons  in  1911  to  172,365  in 
1914;  the  exports  in  1911  being  147,0i)0  metric 
tons  of  ore,  v.alued  at  £176.472,  and  3830  of 
matte  valued  at  £107,492.  and  the  exports  ni 
1914,  94.154  metric  tons  of  ore  and  5364  of  matte 
valued  at  £109.219  and  £I2s,73(i,  respectively. 
The  quantitv  of  nickel  ore  produi^ed  in  Norway 
increased  from  5770  metric  tons  in  1909  to  40,990 
in  1913.  Geological  and  other  particidars  arc 
given  of  the  occuri-ence  of  nickel  ores  in  Canada, 
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Uuiteil  States,  Cuba.  l'mt<?d  Kingiloin.  Auslria- 
Huniiary,  Gerinanv,  Italy,  Norway,  Riis.sia,  Spain, 
Sweden.  Switzerland,  Union  of  South  Africa, 
Nvasaland.  Madagascar.  Tasmania,  New  South 
AVales,  New  Caledonia,  and  India.  Nickel  is  used 
1  hieliy  in  the  forai  of  alloys,  of  which  tlie  most 
iuip<>rtant  is  nickel  steel  ;  tlie  latter  (2-5 — :^-5  "o  ^U 
liaving  a  much  luijher  elastic  limit  and  greater 
tensile  strength  than  ordinai-y  steel,  and  on  this 
icrovint  being  employed  extensively  in  bridge 
I'Uilding,  naval  and  military  armaments,  etc. 
I'he  strongest  of  the  nickel  steels  contains  i:?",, 
Xi  and  is  so  hard  as  to  be  unmachinable.  Nickel 
is  also  used  in  conjunction  with  chromium  for  the 
tiianufacture  of  special  steels  which,  for  the  same 
strength,  are  more  cheaply  produced  than  nickel 
steels.  In  this  connection,  the  ore  mined  at 
Mayari,  in  Cuba,  is  of  special  interest ;  by  direct 
smeUii\g.  this  ore  yields  a  crude  iron  (containing 
I'l'^i  Ni  and  over  2-5  "i  Cr)  from  which  nickel- 
chromium  steel  is  obtained.  Other  usefid  alloys 
are  "  invar,"  a  nickel  steel  (Ni  36,  0  0-2°(,)  having 
a  guaranteed  coefficient  of  expansion  as  low  as 
00000008  ;  "  platinite."  a  similar  steel  (Ni  46, 
C  0-15 %)  having  about  the  same  coefficient  of 
expansion  as  glass  and  therefore  used  for  fusing 
into  the  latter  in  place  of  platinum  ;  the  Cii-Zn-Ni 
iiUoys  variously  knowTi  as  German  silver.  Nevada 
silver,  etc.  ;  Jtouel  metal  (Ni  about  70,  Cu  about 
;^0%)  obtained  bv  the  direct  smelting  of  copper- 

I      nickel   matte;     "constantan "    (Ni   40,   Cu   60°o1 

!  and  ■•  manganin  "  (Ni  12,  Cu  84,  Mn  4°o)  used 
for  electrical  resistances  ;  and  cupro-nickel  (Cu  85, 
Xi  15%)  used  in  the  L^nited  States  for  making 
bullet  jackets.  Vessels  of  pure  nickel  are  used  for 
laboratory  puiposes.  and  a  considerable  amount  of 
nickel  is  employed  in  the  form  of  nickel  sulphate 
lor  electroplating.  Pure  nickel  and  nickel  bronze 
are  also  used  for  coinage,  and  it  has  been  estimated 

I  that,  up  to  the  end  of  1912,  909,167,567  coins  of 
pure    nickel    and    4.543,799,571    coins    of    nickel 

'     bronze  (25%  Ni)  had  been  issued. — W.  E.  F.  P. 

Tungsten  deposits  in  Calijomia.  U.S.  Conim.  Rei^t.. 
Sept.   11,   1916. 

The  tungsten  deposits  discovered  in  California  in 
1913  have  recently  couunenced  to  yield  considerable 
quantities  of  ore.  The  deposits  are  8  miles  west 
I  of  Bishop.  Inyo  County.  The  mineral  has  been 
found  in  a  belt  15  miles  long,  the  lode  in  some 
places  reaching  a  width  of  60  feet.  Tlie  ore  bodies 
consist  of  scheelite  associated  mainly  nith 
garnet,  epidote,  and  quartz. 

Antimony  irisulphide  and  the  products  obtained 
frmn  it  by  roasting  ;  Quantitative  analysis  of — ■ — . 
F.  von  Bacho.  :Monatsh.  Chem.,  1916,  37, 
S5— 117.   J.  Chem.  Soc,  1916,  110,  ii.,  490—497. 

For  the  estimation  of  sulphur  in  antunony  trisul- 
phide,  the  substance  is  decomposed  by  boiling  with 
25  %  hydrochloric  acid  in  an  atmosphere  of  hydro- 
gen and  the  hydrogen  sulphide  evolved  absorbed 
by  a  3 — 1  %  solution  of  sodium  hydroxide.  All  the 
solutions  should  be  air-free,  and  the  alkaline  sul- 
phide solution  shoidd  be  added  slowly,  with 
continuous  stirring,  to  an  acidified  solution  of 
iodine,  the  strength  of  which  should  not  exceed 
N/IGO.  Tlie  bi-omate  and  iodine  methods  for  the 
estimation  of  antimony  give  consistent  results, 
but  in  both  cases  the  quantities  found  by  experi- 
ment are  about  1  °o  smaller  than  the  theoretical 
amounts.  This  is  in  agreement  with  previous 
analytical  experience,  and  since  both  metho<ls 
yield  results  in  agreement  with  theorj-  if  tlie  older 
value  of  1220  is  taken  for  the  atomic  weight  of 
antimony,  it  is  suggested  that  the  atomic  weight 
of  antimony  should  be  redetermined. 

The  product  obtained  by  roasting  antimony 
trisulphide  is  said  to  contain  antimony  teti-oxide. 
In  presence  of  tliis  oxide,  low  values  are  obtained 


I 


when  the  sulphide  is  estunated  by  the  method 
described  above,  and  this  is  attributed  tolthe 
oxidation  of  the  hydi'ogen  sidphide  l.y"Wthe 
antunony  tetroxide.  Satisfactory  residts  may  be 
obtained  if  the  substance  is  boiled  with  25% 
potassium  hydroxide,  and  the  solution  reduced  by 
the  addition  of  metallic  aluminium,  when  the 
antimony  is  precipitated.  The  hydrogen  sidphide 
is  then  Ubcrated  by  the  addition  of  acid  and 
absorbed  in  3 — -4%  sodium  hydroxide  solution. 

According  to  Rose,  the  "teti-oxide  may  be 
estimated  by  heating  with  excess  of  antiiiiony 
trisulphide  in  an  inert  atuiospliere,  wlicn  sulphiu' 
dioxide  is  set  free  according  to  the  equation 
Sb .,S 3  -I- 9Sb  ,0  J  =  1  OSb  ,0 3  -f  :!SO ..  Experunents 
made  bj'  the  author  with  mixtures  of  the  trisulphide 
and  the  tetroxide  which  were  heated  in  a  current 
of  carbon  dioxide  gave  much  larger  ciuantities  of 
sulphur  dioxide  than  correspond  with  this  equation. 
Further  investigation  has  shown  that  the  carbon 
dioxide  is  acted  on  liy  antimony  trisulphide  at  a 
dull  red  heat  with  the  formation  of  sulphur 
dioxide,  carbon  monoxide,  and  carlion  oxy sulphide. 
This  reaction  precludes  the  possibility  of  estimating 
the  higher  oxides  of  antunony  by  fusion  vrith  the 
trisulpliide  in  an  atmosphere  of  carbon  dioxide. 
Since  it  has  also  been  found  that  sulphur  dioxide 
is  formed  by  the  interaction  of  the  trioxide  with 
the  trisulphide  in  an  inert  atmosphere,  it  follows 
that  the  liberation  of  sidphur  dioxide  cannot  even 
he  used  as  a  qualitative  test  for  the  presence  of 
higher  oxides  in  the  products  obtained  in  the 
roasting  process. 


Coal  ;    Use  of  poirdered  - 


•  in   metaUartjical  pro 


cesses  ;  a  discussion  of  the  engineerinfj  principles 
involved.  C.  J.  Gadd.  J.  Franklin  Inst.,  1916, 
182,  323—352. 

Dried  powdered  coal  can  be  substituted  economic- 
ally and  efficiently  for  producer  and  oil  gas  in 
heating  puddling,  heating,  and  open-hearth  fur- 
naces, with  or  without  regenerative  chambers. 
Only  the  best  bituminous  coals,  high  in  volatile 
matter,  and  low  in  sulphur  and  ash  are  desirable. 
Coal  used  in  heating  and  puddling  furnaces  should 
closely  approximate  to  the  composition  : — volatile 
matter  not  under  3000%,  fixed  carbon  not  under 
5000,  moisture  not  over  1-25,  ash  not  over 
9-50,  sulphur  not  over  l-00°o  ;  tliat  for  open- 
hearth  furnaces  to  the  composition  : — volatile 
matter  not  under  3600%.  fixed  carbon  not  under 
5200,  moisture  not  over  1-25,  ash  not  over  6-00, 
sulphur  not  over  100°o-  Tlie  dryer  generally 
used  for  preparing  coal  before  pulverising  is  of  the 
revolving  cyUnder  type,  externally  heated.  To 
obtain  {ligh  efficiency  of  combustion  the  coal 
should  be  powdered  so  that  95  °o  '"■Ul  pass  a  100- 
mesh  sieve,  and  SS^o  «.  200-mesh  sieve.  After 
pulverising,  the  moisture  in  the  fuel  should  not 
exceed  0-75  °o.  The  whole  system  from  the  dryer 
to  the  furnace  should  be  "dust-proof,  and  the 
greatest  care  should  lie  taken  to  prevent  leakage. 
Powdered  coal  in  storage,  containing  about  0-75 9o 
of  moisture  and  1%  of  sulphur,  will  invariably 
fire  within  six  days.  To  meet  ideal  conditions, 
powdered  coal  should  be  kept  in  motion.  The 
burners  are  operated  under  either  low  or  high 
pressure.  Low-pressure  burners  are  usc'l  with  an 
air  blast  varying  from  2  to  8  oz.  ;  high-pressure 
liurners  are  used  with  compressed  air  varying 
from  40  to  100  lb.  pressure.  The  low-pressure 
burners  give  a  short  flame,  as  the  fuel  burns  almost 
the  instant  it  leaves  the  burner  ;  the  high-pressure 
tj-pe  produces  a  long  flame  through  progressive 
combustion,  and  can  tie  used  only  where  the  form 
of  the  furnace  and  the  character  of  the  work 
demand  that  an  elongated  cutting  flame  be 
developed  in  close  proximity  to  the  work  done. 
The  latter  method  is  adapted  to  open-hearth 
furnace  practice  and  ore  noduhsing.     The  results 
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are  eaually  gootl  whether  the  powdered  coal  is 
ejected  from  the  burner  ,at  1500  or  2."i,000  feet 
per  iiiimito.  To  ensure  success  the  coal  must  be 
jnt>uud  as  tinely  as  possible  and  fed  to  tlio  furnace 
at  an  uniform  rate,  and  the  furnaio  nuist  be  so 
designetl  that  complete  combustion  may  take 
phuo  wliile  the  coiil  is  in  s»ispension.  In  puddUng 
furnaces  the  use  of  powiieretl  coal  has  shown  an 
average  saving  of  about  30  to  30%,  and  in  heating 
furnaces  15  to  25 °„.  For  every  pound  of  coal 
tired,  the  waste-heat  boilers  sliow  an  evaporation 
of  from  7  to  8  lb.  of  water.  Details  are  given  of 
plant  comprising  coarse  coal  storage,  drying, 
pulverising,  and  conveying  equipment,  and  ditTerent 
types  of  feeders  and  burners  are  described.  The 
design  of  typical  furnaces  heated  by  powdered 
coal  is  sliown  by  sectional  drawings. — T.  St. 

Determination     of    zine     bit     Schaffner's     method. 
Patek.     SceXXlll. 

Patents. 

Iron  alloy  rich  in  phosphorits  ;  Process  of  producing 

an from  inferior  fincry-slarj.     P.  von  Holt, 

Osnabriick,     Germanv.     U.S.     Pat.     1.1915.185, 
Aug.  20,  1910.     Date  of  appl.,  June  20,  1916. 

Iron  slag  containing  1 — C%  P,  with  or  without 
manganese,  is  niixeil  with  coal  antl  the  mixture 
'■  burned  "  in  a  gas  generator  at  a  temperature 
sudicient  to  elTect  combination  between  the  basic 
con-stituents  of  the  slag  and  the  silicates  present 
in  the  coal  ash. — W.  E.  F.  P. 

Iron  and  steel  [articles] ;  Method  of  changing  the 

composition  of .     B.  Ford,  Philadelphia,  Pa. 

U.S.    Pat.    1.196,707,    Sept.    5,    1910.     Date   of 
appl.,  Jan.  27,  1911. 

The  article  is  immersed  in  a  suitable  medium 
heatetl  externally  to  a  temperature  below  its 
decomposing  point,  and  an  electric  current  is 
passed  through  the  article  to  heat  it  ani  decompose 
the  medium  locallv  and  oermit  its  absorption  by 
the  metal.— W.  F.F. 

[Chromixtm-steel.]  Cutlery.  H.  Brearley,  Sheffield. 
U.S.  Pat.  1.197,250,  Sept.  5,  1910.  Date  of 
appl..  Mar.  0,  1916. 

A  H.VRDENED,  tempered,  and  poUshed  cutlery 
blade  is  composed  of  a  ferrous  allov  containing 
Cr  13-0 %,  Mn  0-30%,  and  C  0-30%,  free  from 
microscopically  distinguishable  free  carbides. 

— W.  F.  F. 

ilild  steel,  steel,  or  copper  ;  Deoxidalion  of .     H. 

Konig,    Crefeld.     Ger.    Pat.    293,470,    Oct.    11, 
1013.     Addition  to  Ger.  Pat.  290,309. 

The  pro-ess  described  in  the  chief  patent  (this  J., 
1910,  541)  Ls  modified  in  that  the  carbon  anode  is 
raisetl  somewhat  above  the  surface  of  the  molten 
metal,  so  that  an  arc  is  formed,  and  substances 
which  combine  with  oxygen,  e.g.,  carbon,  silicon, 
titanium,  molybdenum,  are  added  to  the  molten 
metal. — A.  S 

Furnace  ;  [Zinci  smelting  ■ 


.  E.  Ruck,  Swansea. 
Eng.  Pat.  8265,  June  3,  1915. 

To  allow  the  front  ends  of  the  retorts  in  the  second 
and  succeeding  tiers  of  a  regenerative  gas-heated 
furnace  for  smelting  zinc  ores  to  be  sufficiently 
heated,  secondary  gas  and  air  supply  conduits  with 
suitable  delivery  outlets  are  provided  in,  for 
example,  the  front  wall  of  the  furnace  structure. 
The  mouths  of  the  retorts  are  fixed  close  to  the 
front  wall  of  the  furnace  to  facihtate  charging  and 
emptying. — T.  St. 

Furnace  for  meUillurgical  purposes,  e.g.,  for  the 
recovery  of  zinc.  Coswiger  Braunkohlen-Werke 
Ges.m.b.H.,  Coswig.  Ger.  Pat.  203,344,  Feb.  16, 
1915. 

The  furnace  is  in  the  form  of  a  shaft  composed  of 


three  parts,  viz.,  a  lower  reduction  chamber,  an 
intermediate  preheating  chamber,  and  an  upper 
feed  chamber.  A  condensing  chamber,  with  pack- 
ing siniiUir  to  that  in  a  regcnerjvtor  chamber,  sur- 
rounds the  shaft  at  about  the  level  of  the  preheating 
chamber.  The  uiixture  of  zinc  vapotir  and  carbon 
monoxide  evolved  in  the  nnluction  chamber  is 
drawn  by  a  fan  or  the  like  through  the  preheating 
chamber  into  the  condenser,  wluch  is  kept  at  about 
500"  C,  so  that  the  zinc  is  condensed  in  the  liquid 
form.  The  carbf)n  monoxide  is  drawn  from  the 
condenser  by  the  fan  and  forced  into  the  lower 
end  of  the  feed  chamber  and  escapes  tluMUgh  an 
outlet  at  the  toj)  of  the  latter.  By  this  method 
of  working,  the  charge  is  preheated  to  about  500°  C. 
in  tlie  feed  chamber  and  t«  900°  C.  in  the  preheating 
chamber,  the  reduction  chamber  being  heated 
electricaUv  or  otherwise  to  1200° — 1300°  C— A.  S. 


Ores;    Process  for  agglomerating - 


■  F-  Krupp 
Akt.-Ges.  Gru.sonwerk,  Jlagdeburg-Buckau, 
Germanv.  Eng.  Pat.  10,418,  July  17,  1915. 
Under  Int.  Conv..  July  IS,  1914. 

Thk  ore-outlet  end  of  a  i-ota,ry  furnace  is  con- 
stricted, and  the  narrow  part  made  of  such  a  length 
tliat  the  heating  gases,  which  are  led  in  centrally 
at  a  sufficiently  high  velocity  at  this  end,  pass 
through  the  sintering  zone  in  a  gradually  expanding 
current  without  impinging  directly  on  the  furnace 
walls,  and  when,  finally,  they  strike  the  latter,  their 
temperature  is  so  far  reduced  that  there  is  no 
danger  of  a  deposit  being  formed. — T.  St. 

Roasting  and  sintering  ores  ;  Apparatus  for  [con- 
tinuously]   .  J.  Gayley,  Assignor  to  .\merican 

Ore    Reclamation   Co.",    New   York?     U.S.    Pat. 
1,197,199,  Sept.5,1910.  Date  of  appl.,llay  6,1916. 

The  material  is  fed  from  a  hopper  on  to  a  set  of 
grate  bare  mo%-ing  continuously  over  the  open 
top  of  the  heating  chamber.  The  gi'ate  bars  are 
suppoi'ted  on  pallets  which  are  carried  by  wheels 
running  on  track  bars.  The  joint  between  the 
pallets  and  the  top  of  the  chamber  is  maintained 
air-tight  by  flat  plates  or  curtains  resting  on  the 
sides  of  the  chamber  and  shding  in  vertical  grooves 
in  the  paUets.— W.  F.  F. 

Nickel   ores ;     Process   for    desulphurising,    reduc- 
ing, and   refining .    L.  P.  Burrows,  Ottawa, 

Canada.      Eng.   Pat.    12,358,   Aug.   27,   1915. 

The  powdered  (40-me.sh)  ore,  e.g.,  Sudbury  ore — 
contained  in  a  revolving  drum  or  digester,  sup- 
ported on  hollow  trunnions  and  enclosed  in  a 
furnace  casing — is  subjected  to  the  action  of  the 
gases  produced  by  heating  siiddenly-expanded,  dry 
steam  to  a  high  temperature  ;  atmospheric  oxygen 
is  excluded  from  the  drum  during  operation. 
Substances  yielding  cidorine  or  nitrogen  by 
reaction  «ith  the  ore  under  the  conditions  of 
treatment  may  be  added  to  the  latter  as  "  fluxes." 
The  volatile  products  of  the  reaction  are  recovered 
in  a  series  of  closed  precipitation  chambers,  the 
non-volatile  residue  of  reduced  and  refined  nickel 
ore  being  removed  periodically  from  the  digester. 
^  ^  — W.  E.  P.P. 

Tungsten  ;   Production  of from  schcclite.    J.  C. 

Butterficld,   Ijondon,  and   A.   Ashworth,  Bury. 

Eng.  Pat.  16,562,  Nov.  23,  1915. 
ScilEELiTE  (calcium  tungstate)  is  finely  ground, 
briquettcd  with  12  to  13%  of  charcoal,  and  heated 
in  a  graphite  crucible  to  1100°  or  1200°  C.  for  4  or 
5  hours.  The  cold  mass  is  crushed  to  pass  tliriiugh 
a  30-  or  40-mesh  sieve,  and  then  fed  on  to  a  sliaking 
or  percussive  dressing  ta})le,  whereby  the  metallic 
tungsten  is  separated.  The  tung.st  en  powder  thus 
obtained  may  be  wa-shed  with  dilute  hydniciJonc 
acid  to  remove  any  remaining  lime,  when,  after 
being  washed  free  from  acid,  it  is  ready  for  the 
steel  maker. — T.  St. 
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Tungsten  poicder  ;  Producing [cledrolytically]. 

F.  O.  Keycs  and  T{.  B.  limwnlce,  Assignoi's  to 
Cooper  lic'witt  Klectriq  Co.,  Ilohoken,  N.J. 
IT.S.  Piit.  l,l<J(i,ti99,  Aug.  29,  1916.  Date  cf 
appl.,  Feb.  17,  1915. 

Fused  sodium  tungstato  is  contiiinod  in  a  onuible, 
and  a  porous  cup  is  partly  inmiersed  in  the  fused 
inatoiial.  so  that  the  material  enters  the  cup  to 
substantially  the  level  of  the  material  in  the 
crucible.  An  anode  and  cathode  dip  respectively 
into  the  fused  material  in  the  crucible  and  cup. 

—B.N. 

QuicJisUicr   [mercuri/]  ;     Apparahts   for   recovering 

from  its  ore.  W.  H.  Landers,  New  Almaden, 

Cal.,  Assignor  to  Pacific  Foundrv  Co.,  San 
Francisco,"  Cal.  U.S.  Pat.  1.19.5,236,  Aug.  22, 
1916.     Date  of-appl.,  Mar.  29,  1910. 

TrtR  apparatus  comprises  a  i^oasting  furnace,  an 
outlet  pipe  fiimi  the  furnace  extendinsi  d<i«Tiwards 
into  a  dust-settling  chamber,  a  pipe  leading  from 
the  upper  part  of  tlie  latter  to  a  condenser,  and  a 
pipe  leading  from  the  condenser  to  a  stack.  Tlie 
cooling  mediiun,  after  circulating  around  the 
condenser,  is  led  to  the  stack  to  increase  the  draught 
through  the  apparatus.  The  temperature  in  the 
dust-settling  chamber  is  kept  sufficiently  high  to 
prevent  condensation  of  mercury  therein. — A.  S. 

Metals  ;     Process    for    lead-pl/iting  - 


J-     C. 

McClintock  and  R.  J.  Shoemaker,  Topeka, 
Kans.  U.S.  Pat.  1,195,370,  Aug.  22,  1916. 
Date  of  appl.,  June  26,  1915. 

After  treatment  with  hydrochloric  acid  to  remove 
superficial  oxides,  the  metal  (still  retaining  a  film 
of  acid)  is  immersed  in  molten  zinc  cliloride  until 
it  has  attained  the  temperature  of  the  latter,  and 
then  in  molten  lead.  The  bath  of  zinc  chloride 
is  supported  on  the  bath  of  lead,  both  being 
maintained  at  640" — 680°  F.  (338° — 360°  C),  and 
the  plated  metal  is  withdrawn  from  the  lead  bath 
without   further   contact   with  the   zinc   chloride. 

— W.  E.  F.  P. 

Acid  and  insoluble  metallic  compounds  ;   Method  of 

mahing .     ^Precipitation  of  copper.]     G.  D. 

Van  Aredale.  New  York.  U.S.  Pat.  1,195,421, 
Aug.  22,  1916.    Date  of  appl.,  June  25,  1914. 

Copper  is  precipitated  from  a  chloride  solution,  and 
free  acid  simultaneously  pii:)duced,  by  treating  the 
solution  with  sulphur  dioxide  and  then  bringing  it  in 
contact  with  metallic  iron. — A.  S. 

Metals    [copper]  ;     Method   of  extracting from 

their  ores.  Process  of  making  a  leadiing  solution 
for  ertraefion  of  metals  from  their  ores.  H.  B. 
Slater.  Los  Angeles.  Cal.  U.S.  Pats,  (a)  1.195,616 
and  (B)  1,195.617,  Aug.  22,  1916.  Dates  of  appl., 
Sept.  2,  1913,  and  July  28,  1915. 

(a)  The  ore  is  leached  with  a  solution  containing 
sodium  chloride,  ferric  chloride,  aud  hypochlorous 
acid,  and  tlie  solution  treated  with  sodium 
hydroxide  to  precipitate  excess  of  iron.  Copper 
is  then  re(  overed  from  the  filtrate  by  precipitation, 
after  whiih  the  ferric  hydroxide  previously 
removed  is  returned  to  the  liquid  and  the  mixture 
treated  with  free  chlorine  to  regenerate  the  original 
solvent.  (B)  The  solvent  is  prepared  (or  regen- 
erated) by  simultaneously  electrolysing  a  solution 
of  ferious  and  sodium  chlorides  in  the  anode 
compartment,  and  a  solution  of  sodium  cliloride 
in  the  cathode  compartment  of  an  electroh  tic  cell. 
The  compartments  are  separated  by  a  diaphragm 
sufficiently  permeable  to  allow  the  cathode  pro- 
ducts to  i.ifl'use  mto  the  anode  compartment,  the 
electrolysis  being  continued  until  all  the  ferrous 
chloride  is  oxidised  and  sufficient  chlorine  liberated 
to  produce  free  hvpoohlorous  acid  in  the  liquid. 

— W.  E.  F.  P. 


[Roasting]  furnace.  Metallurgical  furnace.  U. 
Wedge,  Ardmorc,  Pa.,  Assignor  to  The  Furnace 
Patent  Co.,  Philadelphia,  Pa.  U.S.  Pats.  (.\) 
1,195,424  and  (B)  1,195,425,  Aug.  22.  191(i. 
Dates  of  appl.,  .Laii.  20,  1910,  and  June  24,  1911 
Both  renewed  Jan.  20,  1916. 

(a)  In  a  nuiKiple  he;irth  roa.sting  furn.ace,  some 
of  the  chambei's  ar('  arranged  for  direct  heating 
and  others  for  inullle  heating.  A  regulated  supply 
of  a  reagent  is  deli\  ered  from  a  mechanical  con- 
veyor to  the  material  in  the  iliullle  chambors. 
The  material  passes  from  the  direi  t-haated 
chambers  to  the  mulllo  chambei-s  through  passages 
sealed  against  the  flow  of  gas,  and  air  is  supplied 
to  and  gases  withdrawn  from  e.ach  chamber 
independently.  The  air  supplied  to  the  chambers 
in  which  the  materia!  is  treated  \\\t\\  a  reagent 
is  preheated  in  a  chamber  formed  in  one  of  the 
hearths  in  the  ujiper  portion  of  the  furnace. 
(B)  In  a  multiple-heiirth  furnace  in  which  the 
material  passes  downwards  from  one  hearth  to 
the  next,  heating  ch.ambers  are  arranged  in  com- 
bination ^\■ith  the  uppci'  series  of  hearths  so  as  to 
muffle  the  treating  chambers  above  these  heartli-s. 
I'roducts  of  combustion  from  an  outside  source 
are  supplied  to  the  heating  chambers  ana  thence 
pass  firet  into  heating  (hambere  below  the  hearths 
and  then  directly  into  the  treating  chambers 
above  the  lower  series  of  hearths. — A.  S. 

[Metallurgical]  heating  furnace  ;   Coal-burning . 

E.  C.  Walker  and  A.  S.  Moses,  Assignors  to 
G.  M.  lUges,  St.  Louis.  Mo.  U.S.  Pat.  1.196,726, 
Aug.  29,  1916.    Date  of  appl.,  June  11,  1913. 

The  fuel  is  burnt  in  a  vertical  shaft  tapering  at  the 
bottom  and  is  supported  by  a  ram  -extending 
across  the  bottom  of  the  shaft.  The  ram  is  mov- 
able verticallv  and  horizontallv  to  stoke  and  purge 
the  fuel  bed."— A.  S. 


Metal  from  ores  ;  [Electrically]  securing  - 


J.  H. 


Reid.  Newark,  N.J.     U.S.  Pat.   1.195.607,  Aug. 
22,  1916.    Date  of  appl.,  Jan.  13.  1914. 

The  ore  is  supplied  to  an  electric  arc  produced 
between  depending  iron  electrodes.  The  alloy  of 
iron  with  the  metal  of  the  ore  thus  produced,  is 
treated  with  a  metal  of  relatively  low  melting 
point,  imuiLscible  with  iron  and  having  a  greater 
affinity  for  the  metal  of  the  ore,  .and  the  latter 
is  subsequenth'  recovered  from  the  metal  vehicle 
or  carrier. — B.  N. 

Carnotite  sandstone  ;    Process  of  concentrating  - 


H.  N.  McCov,  Chicago,  111.  U.S.  I'at.  1,195.698, 
Aug.  22,  19i6.    Date  of  appl.,  Feb.  12,  1916. 

The  incrustation  of  carnotite  is  removed  from 
the  sand  grains  by  a  process  of  attrition  in  water, 
tlie  radium-bearing  slimes  thus  liberated  being 
either  separated  as  such  or  subjected  to  acid 
treatment  for  the  recovery  of  radium. — W.  E.  F  P. 

Soldering  cast-iron,  mild  steel,  aluminium,  and  the 

like  ;     Composition    of  matter  for .     W.   A. 

Day,  Bellingham.  Wash.  U.S.  Pat.  1,195,955, 
Aug    22,  1916.     Date  of  appl..  Mar.  8,  1916. 

An  allov  composed  of  lead  1,  tin  1,  and  zinc  2 
parts  by  weight.— W.  E.  F.  P. 

Soldering  metals  ;   Method  of .    L.  M.  Klauber. 

Wilkinsburg.  Pa..  Assignor  to  West^inghouse 
Electric  and  Manufacturing  Co.  U.S.  Pat. 
l,196,118,Aug.29.1916.  Date  of  appl. .Apr.l, 1910. 

An  acidified  solution  of  a  mercuric  salt  is  apphed 
to  the  surface  or  surfaces  to  be  soldered,  in  order 
to  deposit  mercury  thereon,  and  the  amalgamated 
metal  is  immersed  in  molten  solder  heated  to  a 
temperature  sufficiently  high  to  expel  the  mercury. 

— A.  S. 
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Centrifugal  apparatus  :    High-temperature [for 

Sfpitratiny  niftals.  matl-:s,  or  spHsses  from  their 
accomtHtiii/inij  slags].  \V.  B.  Wescott.  .\5sii;iior  to 
Kaliiuis,  Comstock,  and  Wtxsoott,  I  no..  Boston, 
Mass.  U.S.  I'iit.  l.U>ii.82ii.  Sept-  5,  IIUO.  Date 
of  appl.,  Mar.  111.  1914. 

Thk  api>aratus  comprises  a  crucible  rotating  on  a 
vertical  a\ii-.  and  lined  internally  witli  i-efractory 
laatcrial.  An  inlet  pipe  at  the  toji  is  cooled 
exteruallv  by  a  jacket  and  lined  internally  with 
ele<.trically  non-conducting  refractory  material 
having  a  heating  coil  embedded  in  it.'  The  pipe 
has  a  i-emovable  delivery  spout  whicli  delivers 
the  material  to  be  tivated  towards  the  top  of  the 
walls  of  the  crucible.  The  crucible  is  provided 
with  an  outlet  at  the  bottom. — W.  F.  F. 

MrtaU  :    Methoii  of  redurinij [by  electrolysis]. 

J.  McXitt.  Pei-tli  Amboy.  X.J.,  Assignor  to  The 
Roessler  and  Hasslacher  I'liemicaf  Co.,  New 
York.  U.S.  I'at.  1.197.137,  Sept.  5,  191(5.  Date 
of  appl ,  Jan.  i,  1913. 

The  electrolyte  is  fused  in  a  furnace  under  pressure 
of  an  inert  gas,  and  the  pressure  is  further  increased 
by  the  gas  generated  by  the  clecti-olytic  action. 
The  boiling  point  of  the  metal  is  thus  raised,  and 
the  temperatux-e  is  kept  below  the  boiUng  point 
of  the  electrolyte  at  atmospheric  pressure. — W.F.F. 

Coating  icire  and  the  like  ;   Means  for  - 


I.  Hall, 
Birmingham.  Eng.  Pats.  13.22-1.  .Sept.  16.  and 
14,870.  Oct.  20.  191.5.  and  101.470,  Sept.  16,  191.5 
(Appl.  No.  10,822  of  191(3). 

Separating   oiled   concentrates  from    the   gangne   of 

ores ;     Apparatus    for .        R.    T.    Jlishler, 

Pomona,  Cal.  U.S.  Pat.  1.197.843,  Sept.  12,  1916. 
Date  of  appl.,  .Sept.  13.  1915. 

Plating  metals  ;   Process  of- 


W.  E.  Watkins, 
Xew  Y'ork.  Assignor  to  The  Metals  Plating  Co. 
U.S.  Pat.  1.197.(i93.  Sept.  12,  1916.  Date  of 
appl.,  Aug.  21,   1913. 

See  Eng.  Pat.  18,932  of  1914  ;    this  J.,  1916,  53. 
Zinc  solutions  ;    Treatment  of  ■ 


-for  the  recovery 
of  the  metal  therefrom.  E.  Lance.  Paris.  U.S. 
Pat.  1,198,241,  Sept.  12.  1916.  Date  of  appl., 
June  24,  1914. 

See  Ft.  Pat.  463.014  of  1912  ;    this  J.,  1914,  421. 

yickel    ores ;      Dcsulphurisaiion,     reduction,     and 

refining   of .       L.    P.    Burrows.       Fr.    Pat. 

479,606,  Aug.  27,  1915. 

Sek  Eng.  Pat.  12,358  of  1915  ;   preceding. 


XI.— ELECTRO-CHEMISTRY. 

Gas  mirlures  ;  Septirution  <ij under  the  influence 

oj  a  direct  current.  V.  Skaupv.  Ber.  Deut. 
phvsik.  Ges..  1916,  18,  230—232.  J.  Chem. 
Soc,  1916.  110,  ii..  469. 

WfTEN  a  fairly  strong  ciUTent  is  passed  through  a 
discharge  tube  containing  neon  mixed  with  about 
10%  of  argon,  the  anode  end  of  the  tube  shows 
the  neon  spectrum  and  the  cathode  end  the  argon 
spectrum.  ^Mixtures  of  helium  and  argon  behave 
smiilarly,  and  the  separation  of  gases  under  the 
influence  of  a  direit  current  appears  to  be  a 
general  phenomenon.  If  the  mixture  is  supplied 
at  the  middle  of  the  discharge  tube  and  the  gases 
in  the  neighbourhood  of  the  electrodes  are  removed. 
it  is  pos.sible  to  effect  a  separation  of  tlie  inert 
gases.  When  mercury  or  other  vapoui's  are 
mixed  with  the  inert  gases  and  subjected  to  tlie 
discharge,  tlie  active  gases  always  move  to  the 
cathode.  Tlie  obser\ed  Ijehaviour  is  apparently 
determined   by   the   magnitude  of  the   ionisation 


potential.  A  low  value  of  the  ionisation  potential 
results  in  the  pi-oduction  of  largo  (luantities  of 
positive  ions,  wliilst  sucli  ions  may  not  be  found 
at  all  when  the  ionisation  potential  lias  a  larger 
value.  The  jiositive  ions  move  to  the  cathode, 
and  under  the  inlluenco  of  the  difference  of  gas 
pressure  tlie  luulianged  molecules  are  constrained 
to  move  in  the  opposite  diri^ction.  In  consequence 
of  the  above  described  effects,  it  follows  that 
gases  or  \apours  (for  example,  salt  vapour) 
introduced  into  a  discharge  tube  containing  inert 
gases  thro\igh  which  a  direct  current  is  passing 
will  only  produce  a  satisfactory  emissive  effect  if 
they  are  introduced  at  the  anode. 

Flame  eleclrolyles  :  Validity  of  Faraday's  law  for 
.  Faraday's  laic  and  the  electrolytic  separ- 
ation oi  copper  Irom  flames.  B.  Thieme.  Ber. 
Deut.  phvsikal.Ges.,  I'.tlO.  18,  187-— 194,  221— 
229.     J.  Chem.  Soc,  1910,  110,  ii.,  409. 

The  quantity  of  carbon  deposited  by  the  passage 
of  a  ciuTcnt  through  a  hydrocarbon  flame  has  been 
measured.  The  best  results  are  obtained  when 
the  air  supply  Ls  only  j\ist  sufficient  to  prevent 
the  separation  of  soot.  Tlie  quantity  of  electro- 
lytically  deposited  carbon  is  in  fair  agreement 
with  the  requirements  of  Faraday's  law  if  the 
carbon  atoms  are  supposed  to  carry  a  single  unit 
of  charge.  From  similar  experiments  made  with 
a  flame  sjirayed  with  a  solution  of  copper  sulphate, 
it  is  found  that  copper  is  deposited  by  an  electric 
current  passed  through  the  flame  in  quantities 
consonant  with  Faraday's  law. 

Patents. 

Primary  gnlranic  battery  cells  ^ciih  sine  anodes  and 

alkaline  electrolyte  :   Method  jor  producit\g . 

J.  N.  Bronsted,  and  Ilellesens  Enke  and  V. 
Ludvigsen.  Copenliagen.  Eng.  Pat.  16,471, 
Nov.  22,  1915. 

An  alkali  zincate  is  added  to  the  electi-olyte  in  the 
proportion  of  2  to  8  equivalents  of  zincate  to  100 
equivalents  of  alkali,  before  finishing  or  finally 
closing  the  cell.— W.  F.  F. 

Galvanic  cell.  A.  Heil,  Frankfort,  Germany, 
Assignor  to  C.  Huljert  and  S.  Stern.  New  York. 
U.S.  Pat.  1,195,677,  Aug,  22,  1916.  Date  of 
appl.,  Dec.  24,  1913. 

The  cell  is  composed  of  positive  and  negative 
elements  and  a  depolarising  mass  composed  of  an 
intunate  mixture  of  a  deep  black  hydrate  of 
manganese  dioxide,  mercuric  oxide,  and  carbon, 
together  with  an  alkahne  electrolyte. — B.  N. 

Furnaces ;  Apparatus  for  preventing  sintering  in 

electric .         E.     S.    Berglund,     Trollhattari, 

Sweden.  U.S.  Pat.  1,196,202,  Aug.  29,  1916. 
Date  of  appl.,  Apr.  21,  1915. 

The  charge  is  fed  liy  gravitation  through  a  feeil 
shaft  having  a  smaller  cro.ss-sectional  area  than 
that  of  the  furnace  ch.amber,  and  an  auxiliary 
chaise  is  fed  me<'lianically  into  the  chamber,  at  a 
point  immediately  below  the  opening  of  the  feed 
shaft.  Motion  is  thereby  imparted  to  the  charge 
in  the  chamlier,  in  addition  to  the  natural  descend- 
ing motion  through  the  feed  shaft. — B.  N. 

Furnace  ;  Electrical  - 


A.  Eimer,  New  Y'ort. 


U.S.    Pat.    1,197.275,    Sept.    5,    1910.     Date  of 
appl.,  July  18,  1914. 

A  siUFFLi':  furnace  is  provided  with  interchange-     i 
able    electrical   heating   memljers,    which  are   re- 
versible   in    order    that    either    surface    may    be     ^ 
presented  to  tlie  furnace  interior,  and  the  members     i 
are   provided    with    interlocking    edges   for   their     : 
engagement  in  either  iiosition.     Each  member  in 
provided  with  a  series  of  parallel  exposed  grooves 
on  one  side  to  contain  a  resistance  conductor,  with 
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inset  nod-lies  alternatini;  at  opposite  ends  1)etween 
adjacent  grooves  to  cany  the  comliictoi-  from  one 
groove  to  another,  and  the  opposite  side  is  pro- 
vided with  a  smooth  "  conductor  covering  lieating 
surface."'  -  B.  X. 

Jtisuhitiiifi    compotiitd :    Chlorinated .     J.     W. 

Avlsworth,  East  Orange.  X.J..  Assignor  to 
Halogen  I'rodiuts  Co.,  Glen  Ridge.  X.J.  U.^*. 
I'at.  J.lt)l>,.">Or),  .\vig.  2t>,  1!>10.  Date  o£-appl., 
Xov.  4.   1913. 

A  SMALL  proportion  of  a  basic  oxide  is  added  to  a 
M\i\ture  of  solid  chloronaphthalenes.  the  chlorine 
content  of  wliich  is  at.  least  equal  to  that  of  tri- 
.  htoi-onaphthalene,  in  order  to  break  up  unstrthle 
.uldition  products,  and  the  residtant  product  Ls 
distilled  in  the  presence  of  the  basic  oxide,  llydro- 
liloric  acid  is  eUmiiiated  from  the  composition, 
and  the  xinstable  products,  from  which  hydrochloric 
acid  iniglit  be  evolved  by  subsc<iuent  heating  of  the 
composition  to  its  boiUng  point,  are  also  deconi- 
jiosed  and  eliminated. — B.  X. 

Hleclrir  jurnaces.  J.  L.  Dixon,  Detroit.  Mich. 
r.S.  Pats.  1.197,458  and  1.197,459,  Sept.  5, 
191t>.     Date  of  appl..  Apr.  10,  1910. 

SEE  Eng.  Pats.  4742.  8513,  16,263,  and  17,909  of 
1914  ;  this  J.,  1915,  233. 

Electrolytir  vrocess  for  the  extraction  of  cobalt  oxidrs. 
U.s:  Pat.  "1.195.211.     See  VII. 


Muiiufacltire    oj    hydrogen    peroxide.     U.S. 
1,195,560.     See  YII. 

Process  of  cxtracfiny  aikali-metal  compounds. 
Pat.    1.197,556.     See  VII. 


XII.— FATS;    OILS;    WAXES. 


Pat. 


r.S. 


Vegetable   oils  ;   Xeic  sources   oj .     Z.   angew. 

Chem.,    1916.    29,   337—338. 

AspurafHif:  seeds  yielded,  on  extraction,  12  "„  of 
oil.  They  should  also  be  suitable  for  fodder. 
Cherrystone  oil  : — Large  cjiiantities  of  the  waste 
stones  are  olitainable  from  the  manufacturers  of 
cheiTj"  liqueiU'S  in  S.  Gemiany.  Lime  tree  fruit 
contained  9-4  °o  of  "^il.  while  elm-tree  jruit  yielded 
9  to  14%  of  oU.  The  oils  from  these  and  other 
seeds  had  the  foUoAving  charactei'S  : — 


bromides  of  fatty  acids  (701t)"u  Br),  38-34%. 
'fhe  oil  is  thus  very  similar  to  Eui-opean  seal  oil 
and  Japanese  northern  fur  seal  t)il.  The  liquid 
fatty  acids  were  hydrogenated  in  the  presence  of 
platinum  black,  anil  the  resulting  solid  fatty  acids 
were  fractionally  precipitated  with  magnesium 
.-K-etate.  Fractions  melting  at  about  55"  C.  and 
having  neutraUsation  values  of  208  to  214  were 
iibtained.  Apparently  these  were  mixtures  of 
l)almitic  and  stearic-  acids.  Another  portion  of 
the  liquid  fatty  acids  was  esterifled,  and  the  methyl 
esters  were  fractionally  distilled  under  a  pressure 
of  15  mm.  The  first  fraction  had  saponit.  value, 
204-42  and  iodine  value  107-63.  From  these 
reaiilts  the  conclusion  is  drawn  that  the  fatty  acids 
of  Japanese  seal  od  contain  about  15  %  of  an 
uuisaturated  acid  lower  in  the  series  than  oleic  acid. 
This  may  be  physetoleic  acid  or  palmitoleic  acid. 
The  sohd  tatty  acids  consisted,  in  the  main,  of 
palmitic  acid. — C.  A.  M. 

Liver  oils  of  sun-fish  and  Chinuera  phantasma.  M. 
Tsujtmoto.  Kogvo-Kwagaku  Zasshi,  1916,  19, 
723—727. 

Sun-fish  liver  oil : — A  sample  of  the  liver  of  the 
sun-feh  or  "head-fish,"  Mola  mala,  Jj.,  yielded 
362  grms.  per  kdo.  of  an  orange-red  oil,  with  a 
peculiar  fishy  odour  and  a  very  unpleasant  taste, 
it  deposited  a  large  quantity  of  •'  stearine  "  at 
the  ordinary  temperature.  When  refined  with 
Kambara  earth  it  became  fight  yellowish-brown 
and  coloured  the  earth  dark  green.  It  had  the 
foUowing  characters  :  Sp.gr.  at  15°/4°  C,  0-92.52  ; 
acid  value,  819  ;  saponif.  value,  180-17  ;  iodine 
value  (Wijs),  151-77;  nD'  =  1-4786;  unsaponif. 
matter,  3-20%;  m.pt.  of  fatty  acids,  32' C; 
insoluble  bromides  of  fatty  acids  (69-1%  BrJ. 
43-48%.  The  unsaponiflable  matter  contained 
cholesterol  and  probably  higher  alcohols.  No 
hydrocarbons  such  as  are  present  in  shark-fiver 
oils  (this  J.,  1916,  609)  were  found.  Liver  oil  of 
Chimccra  phantasma  : — Ofi  is  sometimes  prepared 
as  a  commercial  product  from  the  liver  of  this  fish, 
which  Ls  known  as  the  "  rat-fish."  A  fiver  weighing 
380  grms.  yielded  220  grms.  of  an  orange-yeUow 
oU,  which  "deposited  a  considerable  amount  of 
■■  stearine."  It  had  a  pecufiar  odour  and  un- 
pleasant taste,  and  gave  the  foUowing  results  : — 
Sp.gr.  at  15°/4'  C  0-9161  ;  acid  value,  0-4  ; 
saponif.  value,  172-79  ;  iodine  value  (Wijs) 
11302;  nu'  =  l-472S;  unsaponif.  matter,  8-52%; 
m.pt.  of  fatty  acids,  30° — 31=  C.  ;    neuti-alisation 


Aspara- 
gus seed 
,     oil. 


Lime  j  Maple  fruit, 
tree  Acerpsettdo- 
oiL  platanus. 


Maple  fruit, 

Acer 
platanoides. 


Pear 
pip  oil. 


Apple 
pip  oil. 


Canary 

seed  oil, 

Phttlarii 

eanariensis. 


Elm  oil, 
Campestris. 


Kim  oil, 

U.  Campeitris 

1916. 


Xrid  value    '       6-5  12-2 

S.ipiinif.  value    ;  193-4      I  195-2 

Iodine  value     i  140  126-0 

Unsaponiftnble  %    0-96  1-5 

Scutraiisation    value     of  | 

tatty  ;icids    |       200  198-5 

M.pt.  of  fatty  acids I     fluid  fluid 

liKlijie  value  of  fattv  acids  i  142-2  128-0 

Reiiaction  at  25"  C 73-75  71-3 


13-8 
179-8 
93 
6-95 


about  25°  C. 
02-4  at  40°  C. 


22-5 

2-3 

2-9 
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197-5 

189-5 
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8-72 
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1-2 
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fluid 

99-2 
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71  at  40°  C. 

70-65 

70-55 

20-8 
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115-5 

1-5 
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about  25°  C. 
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:39 


31-5 
272 
20-5 
10-8 

273-5  I 

37°  C. 

25-1 
2  at  40°  C' 


8-3 
224-5 

28-8 
8-7 

264 

fluid 

31-4 

39-7 


Japanese  seal  oil.    31.  Tsujimoto.    Kogyo-Kwagaku 
Zasshi,  1916,  19,  715—722. 

A  SAJIPLE  of  seal  oil  from  Sakhalin  remained  clear 
at  0°  C,  but  sofidified  to  a  -viscous  mass  at  -  10°  C. 
When  heated  in  a  thin  layer  for  1  h  hours  at  100°  C. 
it  became  very  viscous.  It  could  be  readily 
ittuied  by  means  of  Kambara  earth.  It  had  the 
foUowing  characters : — Sp.gr.  at  15°/4C.,  0-9264  ; 
acid  value,  3-13  ;  saponif.  value.  190-61  ;  iodine 
value  (Wijs),  154-58;  n-,S'  =  l-4795  ;  unsaponif. 
matter,  0-38%;  oxidised  acids,  0-37%;  m.pt. 
of  fatty  acid-s.  mostlv  liquid  at  23°  C.  ;    insoluble 


A.  M. 

value,  193-88  ;  bromides  of  fatty  acids  (69-27  %  Br), 
22-40%.  The  ofi  resembled  certain  shark-liver  oils. 
The  unsaponifiable  matter  was  a  yeUow  fiquid 
(Ontaining     cholesterol     but     no     hydrocarbons. 

— C.  A.  31. 


by 


Glycerol   in  fatty   oils ;     Determination   of  ■ 

means  of  sodium  glycerate.   H.  BuU.   Chem.-Zeit., 

1916,  40,  690. 

Free  fatty  acids  are  first  removed  as  soap   by 

dfiuting  10  grms.  of  the  oU  with  fight  petroleum 

spirit  to  lOOc.c.  in  a  cyfinder,  adding  10  c.c.  of  a 
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solution  mail.-  i>y  mixing  £0  cc.  of  50".,  caxisHc  ' 
potash  solution  with  240  cc.  of  ulycfrin  and  L'lO  r.c. 
of  water,  mixiuir  the  solutions  by  invcrtini;  the 
cylinder  several  times,  and  aUowinsi  to  stand  over- 
night. The  n>snltinj;  s<i»p  solution  thereby  separ- 
ates completely,  leaving  a  clear  supernatant  linuid 
which  is  mt>  fi-om  water.  Tlurty  cc.  of  tin-  upper 
l»>er  is  tmpsfenxHl  l>y  means  «>f  a  pipette  to  a 
50  cc  tube  (!'  cm.  in  width).  1'  or  ;!  cc  of  2-.V 
sodium  ethoxide  (prepared  by  dis-solving  L'o  t;rms. 
of  sodium  in  absolute  alcohol  and  dihitini:  with 
alcohol  to  oOO  cc.)  is  addetl.  the  mixtiuv  made  up 
to  the  50  c.e.  mark  with  light  )u>tiv>le»nn  spirit,  and  , 
the  whole  mixed  and  alloweil  to  stand  for  some 
hours,  so  that  the  precipitated  monosodium 
glvcerate  may  settle.  The  excess  of  alkali  in 
25"  cc  of  the' clear  solution  is  then  titrated  with 
.V,  10  hydrochK>rii-  acid,  in  presence  of  phenol- 
phthalein  and  at  least  as  much  neutral  alcohol  as 
A/10  acid  use<l.  whilst  the  residue  in  the  tube  is 
mixed,  transferi-eil  to  a  flask,  the  tube  rinsed  twice 
with  10  cc  of  alcohol,  and  the  whole  titnited 
at  once  with  acid,  preferably  adding  5  cc.  cf 
y  2  hvdn>chlonc  acid  and  then  finishing  with  .V,  10 
acid  as  befoiv.  The  difference  between  the  volumes 
of  acid  (reckonetl  as  .V/10)  used  in  the  two  titra- 
tions. midtipUed  In-  the  factor  u-0092.  gives  the 
weight  of  glycerol  in  3  grms.  of  oil.  The  end-point 
of  the  titration  is  sharp,  and  the  method  is  said 
to  be  both  simple  and  accurate. — K.  Scidn. 
Fats  :  HydrwieiuitiDii  of in  presence  oj  melullir 

nicM  and  iiirk-el  oxides.     W.  Xonnami.     Cheni. 

Zeit..  19Hi.  40,  7.>7 — T.'iit. 
Ekdmann  (this  J..  1015.  969)  found  that  hydro- 
genation  of  fats  was  effected  more  rapidly  in 
presence  of  imreduced  nickel  oxide  than  in  that 
of  the  nickel  pre\iously  redviced  therefrom, 
whereas  the  author's  experiments  gave  different 
results,  nickel  oxide  acting  catalytically  only  after 
its  reduction  to  metaUic  form  (this  J..  1915.  237). 
Comparative  experiments  witli  ditlerent  oxides  of 
nickel  and  the  powdered  metal  rediu-ed  from  them 
have  shown  that  the  activity  of  the  various 
catalysts  varies  witli  the  physical  form  of  the 
powders.  In  the  case  of  some  of  them  it  was  not 
pos-sible  to  effect  serviceable  hydrogenation  of 
the  oil.  In  all  cases,  however,  the  action  of  the 
metal  catalysts  was  superior  to  that  of  the  oxides. 
Certain  impurities  in  commercial  oxides  appear  to 
have  a  very  unfavouraljle  effect  upon  the  hydro- 
genation. whereas  the  same  impurities  have  little 
or  no  effect  upon  the  metal  i-atalysts  previously 
reduced  from  the  oxides.  A  slight  addition  of 
hv<lrocliloric  acid  had  no  effect  on  the  oxide 
catalyst  but  had  a  stimulating  effect  on  a  metal 
catalyst  ;  further  additions  ha<l  an  injiu-ious 
action  on  the  oxide  catalyst,  and  reduced  the 
activity  of  the  metal  catalyst  to  its  orighial  decree. 
Sodium  chloride  behaved  in  an  analogous  manner. 
Sulphurii-  acid  in  small  quantities  pi-omoted  the 
activity  of  botli  oxide  and  metal  catalysts  ;  in 
larger  proportion  it  had  little  ettect  upon  the 
metal,  but  destroyed  the  increased  activity  of  the 
oxide.  The  hydrogenation  of  oils  may  be  effected 
as  a  technical  process  by  means  of  metallic  nickel 
nithout  any  carrier. — C.  A.  M. 

Phylonlerol  :    Maronmon-SchilUnij's   modification   oj 

Homer' K  method  jor  the  detection  of Ity  pre- 

ci/titation   irith   dii/itonin.     A.   Olig.      /.    I'nters. 

Nahr.  (iemis-m..  1911.  28,  129— i:iH.     .1.  (hem. 

.Soc,     191(1.    110,    ii..    499.      (Compar.-    this    .T.. 

1913,  Ills.) 

Kksclts    of    analyses    of    numei-ous    mixtures    of 

animal  and  vcgetal)le  fats  .showed  that  the  melting 

point    of    the    acetate,    after    the    fii-st    or    second 

crv.stallisatioM.   almost    always   indicated    whether 

phytosteryl   acetate   was   present    with   the   chol- 

estervi  acftate.     The  presence  of  paraffin  and  of 

certain  waxy  or  resinous  constituents  of  slu-a  and 


mo^vrah  fats  did  not  interfere  vrith  the  test.  In 
most  ca>es  it  is  sulticient  to  pri'iipitate  the  chol- 
esteixd  and  phytostei-ol  with  digitoniu  directly 
from  the  fat  ;  previous  saponification  of  the  fat 
and  prei-ipit.ition  with  digitoniu  from  the  fatty 
acids  is  necessary  only  when  <lirect  precipitation 
fi-om  the  fat  yields  an  inconclusive  result,  but  this 
seldom  occurs  in  practice. 

Phytosf^rl)l  in  rcijetahle  fats  :  Determination  of . 

M.  Klosteruiann  and  H.  Opitz.  Z.  Untei-s.  Xahr. 
Oenussni..  1911.  28,  138 — 145.  J.  ("hem.  .'^oc, 
191t!,  110,  ii..  499. 

The  quantity  of  ph>"tosteix>l  in  vegetable  oiLs  \ 
varies  fi-om  0133",,  in  the  case  of  olive  oil  to 
0-549  "„  in  .se.same  oil  ;  in  many  of  the  vegetable 
oils  a  large  proportion  of  the  ph\  tosterol  is  present 
in  the  form  of  its  e.ster.  In  the  detection  of 
vegetable  oils  in  animal  fats  it  is  therefore  advisable 
to  siiponify  the  fat  before  the  phytosterol  anfl 
cholestei-ol  are  precipitated  with  digitoniu.  since 
the  latter  precipitates  the  free  alcohols  only.  It 
is  pointer!  out  that  the  quantity  of  phytostei-ol  in 
a  vegetable  oil  depends  on  the  method  by  which 
the  oil  has  been  obtaine<l  from  the  seeds,  etc 

Detection  of  talloic  and  hydrof/enated  fats  in  batter 
fat.     Amberger.     See  XIX.\, 

Hydnocurpus    i-enenata.     (iuertner :     false     cliaul- 
moo'ira.     BrUl.     Sec  XX. 

Xni.— PAINTS ;      PIGMENTS ;       VARNISHES  ; 

RESINS. 

Colophony    and    abietic    acid.     (j.    Cohn.     t'heni.- 
Zeit..  191li.  40,  791 — 792. 

Colophony  when  treated  with  strong  ammonia  is 
converted   into   a    brown  gelatinous   mass,   which 
dries  to  a  solid  resin  readily  solulde  in  water.     The 
solution  behaves  in  exactly  the  same  way  as  that 
of   the   ammonium   salts   of   artificial   resin   acids 
(this  J..    1911).    1025).      It   precipitates  basic  dye- 
stuffs   on  the  addition  of   acetic   acid,   and   gives 
precipitates  with  alkaloids  (moiphine.  etc.).     The 
pale  green  copper  salt  is  readily  soluble  in  ether, 
whilst  it  is  practically  insoluble  in  methyl  alcohol 
and  in  an  excess  of  anunonia  solution.     By  treat- 
ment with  ether  it  may  be  separated  from  another' 
salt  which  is  present  in  a  proportion  varying  with 
the  origin  and  age  of  the  colophony.  an<l  which 
when   decomposed   with   hydrochloric   acid   yields 
an   amorphous    resin    acid.     On    evaporating    the 
ethereal  solution  copper  abietate  is  left.     This  is 
not    decomposed    by    hydrochloric   acid,    even   on 
heating  for  a  short  time,  liut  is  readily  decomposed 
by   the  acid   when   ether   is   also   present.      Bases 
such    as    anunonia,    piperidine.     etc..     ad     upon 
colopluiny  in  the  presence  of  water,  pi-oducing  a 
gel.   the   consistency  of  which  depends  upon  the 
I    proportion   of   liase.     An  excess  of   base   liquefies 
I    the  gel.      Pure  abietic  acid   may   be  rapidly  pre- 
pared by  gently  heating  50  parts  of  white  colophony 
with  a  mixture  of  50  parts  of  pure  methyl  alcohol 
and  r>  to  7  parts  of  strong  sulphuric  acid  on  the 
i    water-bath,    with   frequent    shakint:   and    stirring, 
;    until    a    ci-ystalhne    mass    is    obtained.     This    is 
I    cooled,     drained,     triturated     with     cold     methyl 
,   alcohol,     and     again     separated.     The     residting 
abietic  acid  melts  at   15ti    to  lli2'  C  and  may  be 
further  purifieil   by  i-ecrystallisation  from  methyl 
I   alcohol.       It      behaves     towards     anunonia      Uke 
'    colojibony.      On   adding   anunonia    to    its   solution 
'    in  oil  of  turpentine  the  aninionium  s>-ilt  crystallLses, 
whilst    the   oil   is   gradually   gelatinised.      It   gives 
precipitates  with  ()asic  dye.stuffs  in  the  same  way 
i    as  the  artificial  resin  acids.     A  sample  of  the  pure 
I    acid  heated  at    1«0     to    170    (".  left,   on  cooling,  a 
.    fu.setl  mass,  which  showed  no  tendency  to  re-crystal- 
lisation.     Its  sp.gr.  was  1072  (that  of  the  original 
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-n-hite  rolophony  being  lOS),  and  it  behaved 
towards  annuonia,  methyl  alcohol,  and  slroni; 
sulphuric  acid  in  t  he  same  way  as  na  t  ura  1  colopliony . 
By  heatint;  the  fused  ahietic  acid  to  about  200.'  ('. 
a  yellow  lolophony  (sp.gr.  107)  was  oblainotl. 
There  was  no  loss  in  weight  during  either  heating, 
so  that  no  anhydride  foi-mation  could  have 
■occurred.  These  results  indicate  that  natural 
colophony  nuist  be  regarded  as  a  more  or  less 
impure  vitreous  modification  of  abietic  acid. 

— C.  A.  M. 

Kosin  :    The  Liebcnnanii-Sforch  colour  Irxl  for 


P.  E.  J.ameson.  J  Ind.  Eng.  Chem.,  1910,  8,855. 

K.'^Ultl  resin,  like  colophony,  gives  a  deep  violet- 
Ted  colour  changing  to  brown  with  the  Liebermann- 
Storch  reagent  ;  the  colour  is  most  Intense  with 
varieties  having  a  milky  core  surrounded  by  a 
nearly  transparent  shell,  whilst  in  the  varieties 
known  as  "  Swamp  "  or  "  Brown  Kauri,"  the 
colour  is,  to  a  great  extent,  masked  by  impurities. 
Following  are  the  reactions  given  by  some  of  the 
<'liief  varnish  resins  with  the  Liebermanii-Storch 
reagent : — amber  and  East  India  and  black 
dammar  resins,  deep  wine  red  changing  to  brown  ; 
Manila,  pontianac,  and  Borneo  resins,  dark- 
brown  :  Batavia  and  Singapore  dammar  resins 
(recent),  deep  wine  red  colour  which  does  not 
change  on  standing.  Some  specimens  of  Manila 
resin  give  a  reaction  similar  to  that  of  rosin. 
Contrary  to  the  xi.sual  statements  in  text-liooks, 
cholesterol  does  not  give  a  violet  colour,  but  a 
deep  blue  colour,  ciuickly  changing  to  green. — A.S. 

P.S^TEXT.?. 

Phenols  and  formaldehyde  ;    Condensation  product 

of and    process    of   makint)    same.       J.    W. 

Aylsworth,  East  Orange,  X.J.,  As.^ignor  to 
Condensite  Companv  of  Ajnerica,  Bloomfield. 
N.J.  U.S.  Pat.  I.IOT'.I?!,  .Sept.  5,  191(>.  Date 
of  appl..  June  Hi,  1915. 

Phenol  is  caused  to  interact  with  a  compound 
containing  a  reactive  methylene  group,  in  pro- 
portions suitable  to  form  an  intusilile  product. 
xinder  the  influence  of  sulphuric  or  other  mineral 
.acid,  and  when  the  reaction  is  partially  complete, 
a  substance,  such  as  barium  carbonate,  is  added. 
■which  is  capable  of  forming  an  insoluble,  elec- 
trically insulating  salt  witli  the  mineral  acid, 
the  quantity  used  being  at  least  sufficient  to  com- 
bine witli  the  whole  of  the  acid  present  in  the  mass. 

—J.  F.  B. 

Phenols  and  formaldehyde  :    Condensation  product 

of .    T.  S.  Wennagel,  Hamburg.  Assignor  to 

l^Taandooze  Vennootschap  HoUandsche  Proteine 
JIaatschappij,  Amsterdam.  U.S.  Pat.  1,197,;)1C, 
Sept.  5,   1916.     Date  of  appl.,  July  30,  1915. 

.\  JUXTURE  of  phenol,  aldehydes,  and  fatty  or  oily 
triglycerides,  with  or  without  a  cpiantity  of  resin 
preteralily  equal  to  the  fatty  or  oily  suljstances. 
is  treatetl  with  double  tlie  amount  of  alkali  required 
for  the  saponification  of  the  triglycerides  and  of  the 
resin,  if  present  ;  the  water  is  distilled  off.  and  the 
mass  cast  into  moulds. — J.  F.  B. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Vulcanised   rubber  waste:    Process  for   the  partial 

separation  of  the  combined  sulphur  in .      \V. 

Esch.  Hamburg.  Ger.  Pat.  293.496.  Nov.  7,1912. 
I'liE  scrap  rublier  is  treated  with  alkali  to  remove 
tree  sulphur,  then  dissolved  ui  a  phenohc  solvent 
and  the  solution  emulsified  with  the  aid  of  an 
iilkah.     The  emulsion  is  filtered,  if  necessary,  and 


heated  with  a  metal  (zinc  or  aluminium)  capable 
of  liberating  hydrogen  from  alkalis  ;  p.art  of  the 
sulphur  combined  with  the  rubber  is  thus  con- 
verted into  liydrogea  .sulphi<le  and  the  rubber  is 
depolymorised.  The  eujulsion  is  then  treated  with 
carbon  dioxide,  allowed  to  settle,  and  the  super- 
natant solution  of  depolymerised  rubber  removed. 
The  solvent  is  distilled  olt  with  steam  under 
diminished  pressure,  and  the  residue  is  dried, 
nuxed  with  a  polymerising  agent,  e.g.,  about  5% 
of  sodium,  heateil  for  about  two  days  at  80"  C, 
I    washed,  and  dried. — A.  S. 

'    Process   of  treating   textile  materials   [with  rubber] 
and    the    article    produced    thereby.       Eng.    Pat. 


101,318.    See  V. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Skin  ;  Biochemical  studies  of .  G.  J.  Rosen- 
thal. J.  Amer.  Leather  Chem.  Assoc,  1916,  11, 
463 — 195. 

An  account  of  the  chemistry  of  skin  is  foUowod 
by  a  description  of  experiments  made  on  dogskin, 
calfskin,  and  kid  and  cabretta  skins,  in  order 
to  ascertain  what  chemical  changes  take  place 
during  the  usual  processes  preliminary  to  tanning. 
A  dogskin  was  cut  into  pieces  corresponding  to 
butt,  shoulder,  and  bellies,  and  the  pieces  dried 
in  vacuo  for  eight  hours  at  55° — 60 °C.  The  skin 
was  then  ground  to  powder.  .Small  samples  were 
treated  with  10  "o  l>rine  at  37  C.  until  no  further 
amount  of  coagulable  protein  could  be  obtained. 
The  residue  was  washed,  and  extracted  under 
toluol  with  half-saturated  lime  water  to  remove 
mucins.  Elastin  was  removed  by  subsequent 
alkaline  trj-ptic  digestion,  and  the  residue  from 
this  treatment  was  digested  in  a  0-2  °o  hydrochloric 
acid  solution  of  pepsin  to  remove  collagen.  The 
final  resiilue  was  taken  as  keratin.  This  process 
was  carried  out  with  fresh  dogskin,  and  in  the 
case  of  calfskin  with  (1)  fresh  skin,  (2)  skin  after 
■42  hours'  soaking,  (3)  and  (4)  skin  after  24  and  66 
hours'  Uming,  (5)  after  120  hours'  liming,  then 
unhairing  and  washing,  and  (0)  after  bating.  The 
composition  of  both  dogskin  and  calfskin  was 
found  to  vary  considerably  in  dilTercnt  portions 
of  the  skin.  "During  the  soaking  to  bating  pro- 
cesses it  was  found  that  the  content  in  coagul- 
able protein  steadily  rises,  elastin  disappears 
during  bating  after  "a  gradual  decrease  during 
Uming,  and  both  mucin  and  keratin  are  lost 
during  liming.  It  is  noticeable  that  there  is  mucli 
more  uuicin  in  the  butt  of  calfskin  than  in  the 
shoulder  or  Ijelly.  Other  experiments  showed 
that  the  ash  content  of  the  skin  rose  to  a  maximum 
at  stage  (4)  and  then  decreased  almost  to  its 
original  value.  The  experiments  on  kid  and 
cabretta  skins  gave  very  siraUar  results.  Sections 
of  skin  were  cut  at  the  above-mentioned  stages 
and  showed  very  distinct  changes.  In  the  case 
of  calfskin  the  outer  horny  layer  was  affected  by 
the  soaking,  the  cell  boundaries  disappearing ; 
during  liming  the  entire  epithelial  layer  is  des- 
troyed and  the  connective  tissue  loses  its  fibrillary 
structure  ;  after  bating,  the  corium  alone  Ls  left, 
with  an  occasional  strand  of  connective  tissue. 
Photographs  of  the  sections  are  included  in  the 
paper,  and  a  bibliography  is  appended. — ^F.  C.  T. 

Leather  ;    [Determination  of]  toinl  sulphates  in . 

L.    E.    Levi   and   A.    C.    Orthmann.      J.    Amer. 

Leather  Chem.  Assoc,  1916,  II,  496 — 198. 
Leather  from  which   fat  has  been  extracted  is 
oxidised  with  a  nuxture  of  chromic  and  hydro- 
chloric acids,  and  sulphates  are  estimated  in  the 
solution.     The   method   is   accurate   and  rapid. 

— F.  C.  T. 
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[Oct.  31,  »J6. 


Li-atiera  :    Wear  rraislfnice  of  sole  - 


.  I..  Hnlilei-- 
ston.  J.  Anier.  l.enthcr  (hem.  Assoc,  l!M(i.  11, 
■198— oOO. 

FfRTllKlt  experinients  were  earried  out  as  i>vev- 
iously  dosirihed  (this  .T.,  19U>,  9:{5),  except  that 
the  amount  of  frietion  was  rtHhiced.  and  the 
speed  increased.  It  was  found  that  tlie  irrain  side 
of  leather  oflers  more  resistanc(>  tlian  the  llesh 
side.— P.  C.  T. 

Chrome    itmniiig    lU/uors :    Detemiifiatioti    of    the 

basicity  of .     W.  AppeHus  and  1{.  Sehmidt. 

I^edertechn.  Runds..  1910.  8,  85 — Sti.     Z.  angew. 
Chem..  19Ui.  29,  Ref..  339. 

To  determine  the  acid  combined  with  chiKniinm, 
the  dihitetl  solution  is  boiled  with  finely-(^i^^ded 
euprio  oxide,  whereby  the  chromium  is  preiipitjited 
and  a  quantity  of  copper  corresponrting  to  the 
acid  combined  with  chromium  is  dissolved  ;  the 
dissolved  copper  is  determined  by  the  iodide 
method.  The  quantity  of  dissolvcil  copper  for 
100  gmis.  Cr.Oj  is  termed  the  "  copper  value." 
and  the  authors  have  constructed  a  table  from 
n-hich  the  basicity  corresponding  to  a  given 
"  copper  rahie  "  may  be  read  directly. — A.  S. 


P.\TEXTS. 

Hides  ;  Process  for  reniovituj  hair  from  - 


G. 


.Maag.  Xew  York.  U.S.  Pat.  1,197.519,  Sept.  5, 
191  ti.  Date  of  appl.,  Aug.  26,  1912  ;  renewed 
Nov.  f>,  1915. 

The  hides  are  agitated  at  95°  F.  (35°  C.)  with  a 
solution  containing  10  °o  '^'f  their  weight  of  sodium 
sulphide  at  a  density  of  about  lo^  B.  (sp.gr. 
1004).— J.  F.  B. 

Condensation  products  [tanning  agenls'\  from  a-  or 
fi-naphthylamiiicmono-  or  d-isulphonic  acids  or 
mixtures  of  these  acids,  and  ionnaldehi/de  ;  Pre- 

paratwn  of .     Deutsch-Koloniale  Gerb-  und 

Farbstoff-Ges.  m.  b.  H.,  KarlsnUie.     Ger.  Pat. 

293.041,  June  20,  1913. 

SoLrBLE  tanning  agents  are  obtained  by  con- 
densing formaldehyde  with  o-  or  tf-naphthylamine- 
niono-  or  di.'nilphonic  acids  or  their  salts,  or 
mixtures  of  these  acids  or  salts,  in  presence  of  a 
quantity  of  concentrated  sidphuric  acid  equal  to 
from  three  to  five  times  the  quantity  of  the 
naphthylamine  derivative.  The  products,  unlike 
those  d(>scribed  in  P^ng.  Pat.  4B48  of  1911  (this  J., 
1912,  325),  do  not  contain  sulphur. — A.  S. 

Condensation  products  [lanninfj  agnits]  from  a-  or  ,*j- 
naphthol  or  their  sulphonir  acid*  ;  Prejxiration 
of .  Deutsch-Koloniale  Gerb-  und  Farb- 
stoff-Ges. m.  b.  n..   Karlsruhe.    Ger.    Pi\,ts.    (.\) 

293.042,  June  22.1 91.3,and(B)293.693,Oct.l.  1913. 
(k)  Soluble  products  which  precipitate  gelatin 
from  neutral  solutions  and  even  from  solutions 
containing  sodium  carbonate,  are  obtained  l)y 
heating  a-  in-  /i-naphthol  nuxed  Avith  the  calculated 
quantity  or  a  slight  excess  of  concentrated 
.sulphuric  acid,  or  a-  or  /S-naphtholsulplionic  ac  ids 
or  their  salts,  alone  or  mixed  with  a  small  quantity 
of  concentrated  sulphuric  acid,  for  a  long  time 
above  100'  C,  or  by  treating  naphtholsulpliiinic 
acids  with  phosphorus  oxychloride  or  analogous 
condensing  agents  at  lower  temperatures  (up  to 
100'  ('.),  in  some  cases  with  addition  of  small 
quantitir-s  of  (•f)ncentrated  sulphuric  a(  id.  and  with 
exclusion  of  air  or  in  a  vacvmrn.  (B)  Pi-oducts 
less  soluble  than  thf)se  described  abf)ve,  but  very 
fffective  as  gelatin  precipitants.  are  obtained  by 
heating  naphtholsulphonic  acids  with  excess  of 
phosphorus    oxychloride   at   a   higli    temperature. 

—A.  S. 

Method  of  waterproofing  the  soles  of  footwear.     Eng. 
Pat.   12,839.     See  V 


XVI.^SOILS ;  FERTILISERS. 

Soil  •    Jiifiucnrc  of  barnyard  [farmyurd]  manure  antt 

icatcr  upon  the  barteruil  arti>'ilics  of  the .     J. 

E.  Givaves  and  1-^.   G.  Garter.    J.    Agric.     Res., 
lOlt!.  6,  880—920. 

TfiE  etlects  of  measured  quantities  of  farmyard 
manure  and  of  irrigation  water  upon  the  Ijacterial 
activities  of  a  light  calcare<.>us  soil  ((ireenville 
Experiment  Farm.  I'tah)  were  determined  when 
the  soil  was  podcd  and  kept  fallow,  when  fallowed 
under  Held  conditions,  and  when  it  wa.-:  under 
corn  (maize)  in  the  open.  The  bacterial  nvimbers 
were  estimated  by  counting  the  colonies  which 
developed  on  a  modified  agar  medium,  the 
ammonifying  power  was  determined  by  mixing 
2  grms.  of  dried  blood  with  100-gim.  portions  Of 
the  soil,  inculiating  for  I  days,  adding  2"0  c.c.  of 
water,  distilling  off  the  ammonia  with  2  grins,  of 
magnesium  oxide,  and  luUecting  it  in  A'/IO 
sulphuric  acid.  The  nitrifying  power  was  found 
in  a  similar  way  except  that  the  incxibation  period 
was  21  days,  and,  in  addition  to  the  water.  2  grms. 
of  powdered  lime  «as  added  and  the  whole  shaken 
in  a  machine  for  10  minutes,  after  which  the 
nitrates  in  the  clear  liquid  were  determined  by  the- 
aluminium  reduction  method.  The  nitrogen- 
I  fixing  power  was  found  by  placing  5-gi-m.  portions 
of  tiie  soil  into  100  c.c.  of  Ashby's  solution, 
incubating  for  18  daj-s,  and  then  determining  the 
total  niti'Ogen  by  Kjeldahrs  method.  In  the  pot 
experiments,  the  maiuire  was  applied  at  the  rates 
of  5.  10,  15.  20.  and  '2'-i  tons  per  acre,  and  the 
moisture  content  was  kept  at  12-5.  15,  17'5.  20, 
and  22-5°„  by  weight.  Tlie  bacterial  numbers 
were  not  greatly  affected  by  the  changing  condi- 
tions, but  fi-om  10  tons  of  manure  upwards  they 
increased  regularly.  The  optimum  moisture  con- 
tent was  12-5%.  The  avei-age  temperatures  of  the 
manured  and  unmanured  soils  were  practically 
the  same,  liut  soil  containing  12-5 '?„  of  moisture 
averaged  \  (.'.  higher  than  soil  with  22-5%.  The 
ammonifjing  poA^er  was  much  influenced  by 
changes  in  tlie  manurial  and  water  contents  ;  it 
increased  i-egidaily  with  the  amount  of  dung 
applied  and  the  greatest  increase  per  ton  of  manure 
i  was  oliserved  in  the  soil  receiving  5  tons.  Am- 
[  monitication  was  .accx-lerated  as  the  water  applied 
I  increased  up  to  20",'-  'I'l'l  the  greatest  elTect  was 
I  noted  when  the  water  was  im'reased  from  12-5  to 
I    15  "o-     Increase  of  maimre,  even  up  to  25  tons, 

■  greatly  increased  the  amount  of  nitrification, 
which  attained  a  maxinuim  with  17-5''o  of  water. 
The  greatest  increase  pei-  unit  of  manure  took 
place    with    the    smallest    application.     Although 

■  the  nitrogen-fixing  power  was  but  little  affected, 
it  increased  regularly  up  to  10  tons  of  manure  per 
acre,  and  then  deci'eased  ;  it  also  increa.sed  with 
the  amfiunt  of  ii'iigation  water  adtli^il.     There  was 

'  no  evidence  of  denitrificatiou.  The  plots  (24x7 
ft.)  of  fallow  field  soil  were  treated  with  5  and  15 
tons  of  manure  per  acre,  and  with  5,  10,  20.  30, 
,  and  40  in<lies  of  water  at  intervals  between  .May 
I  and  November,  in  addition  to  a  rainfall  of  about 
I  5  inches.  The  biicteria  were  at  a  maximimi  in  the 
plot  receiving  15  tons  of  manure,  and  their 
number  increased  up  t.o  20  inches  of  added  water, 
the  gain  being  most  marked  in  the  soil  containing 
the  most  manure.  Taking  the  ammonifying  power 
of  the  unmanured  and  unirrigated  phts  as  100%, 
5  tons  of  manuie  gave  147%.  and  15  t<ins  of 
188«„  :  10  iiiihes  of  water  117%.  20  inches  108%. 
30  inches  lO:!",,,  and  40  inches  108%.  The 
greatest  depressing  elTect  of  large  quantities  of 
water  was  oljserved  \\ith  15  tons  of  manure. 
Nitrification  was  stimulated  by  increasing  the 
manurial  dressing,  but  depressed  by  increasing 
the  water  supply.  In  the  field  experiments  on 
cropped  plots,  tjie  l)acterial  population  behaved 
I   similarly  to  that  on  the  fallow  land,  but  the  number 
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■n-as!  always  lowpr.     Amnionifyinir  power  increased 

with   the  aiucnuil    uf   luainuv  and   alsn   with   tlio 

water  supply  up  t>>  :iO  imhes  ;    it  was  depresHcd 

jn  tlie  soil  leceivinc  40  inches  of  wat-er.  and  pav- 

tieulaily  in  presence  of  15  tons  of  manure.     The 

nitrifying    power   was   slisrliHy    less    than    in    tlie 

fallow  plots,   lint   heie  atrain  it   appreciated  wifli 

increasinfr  maninial   dvessincrs  ;     it  also  increased    i 

greatly  with   the  ainomit  of  water  added  up    to 

5fl  inches,  espciially  on  the  plots  receiving  1.5  tons 

'   manure.     In  general,  the  results  showed  that 

no   ci'op-producing  jiroperty  of  a   soil   is   closely 

•nnected  with  its  Kactevial  activities.  partic\ilarly 

:th  its  aniinonifviiig  and  nitrifying  powers. 

— E.  H.  T. 


siibiccled  io 


^'■!l  :    BartrrioJor/ir<iJ  sfudirx  of  a 
iliffcreiit  /si/ntnns  of  croppiiui  for  Ucoity-five  years. 
V.  L.  tiainev  and  W.  M.  Giiibs.    J.  Agric.  Res., 
Ullti.  6,  05:5—975. 
;  HE  bacterial  activities  of  tlie  Putnam  silt  loam 
-111  belonging  to  the  Missoim  Experiment  Station 
•  >rmed  the  suViject   of  investigation  during   1913 
and  1914.     The  i-ix>pping  systems  adopted  on  the 
1   10  acre  plots  were:    a  ti-year  rotation  of  corn 
(maize),   oats,   wheat,   clover,   timothy,   timothy  ; 
continuous  maize,   continuous    wheat,    and    con- 
'•nuoiis    timotliy.     Some    of    the    plots    received 
able  manure  at  the  rate  of  7  tons  per  acre,  and 
\o  plots   (continuous  wheat   and  rotation)  were 
I'essed  with  sodium  nitrate,  potassium  chloride, 
lid    superphosphate.     Analytical    determinations 
wei'e  made  of  the  moisture  content  of  the  soils,  of 
the  water-holding  capacity,  and  of  the  ammonifying 
Mid   nitrifying   action   on   the   nitrogen  of   .sterile 
■tton-seed    meal.     The    bacterial    counts,    ^^hich 
ere  made  on   Temple's  agar,   disclosed   marked 
ifferences    between    the    various    plots.     In    the 
bseuce   of   manure  or    fertiliser,    the    orrler  was, 
timothy  (greatest  number),  rotation,  maize,  wlieat, 
the  last  two  being  nearly  equal  ;  but  in  the  presence 
-f   manure   the   order   was   nearly   reversed,    vis.. 
■laize.    wheat,    tuiiothy.    rotation,    the    two    first 
•  spending    m   a   marked    degree.     The    different 
■opping  systems  had  no  appreciable  effect  on  the 
lomonifying  powers  of  the  soil,  and  there  was  no 
orrelation  between  the  latter  and   the  bacterial 
■unts.     The  reverse  held  good  vrith  the  nitrifying 
powers.     Continuous  maize  and  wheat  produced 
a  low  oxiilising  power  in  tlie  absence  of  manure  or 
fertiliser,  but  this  power  was  considerably  increased 
■  hen  these  amendments  were  present,  particularly 
■vith   the   manure.     The   percentage   increases   in 
the  nitrifying  powers  due   to  the  appUcation  of 
organic  manure  in  1014  were  :    maize  217,  wheat 
150,  timothy   47,  and  rotation  28  ;    and  the  in- 
creases following  the  application  of  chemicals  were  : 
wheat  103.  rotation  30.     The  increases  were  very 
much  smaller  when  calcium  carbonate  was  added 
to  the  test  samples,  and  the  lowest  increases  were 
observed  when  Vjoth  carbonate  and  soil  amendment 
were  present  together.     The  efltect  of  the  addition 
of  calcium   carbonate   in   largely   eliminating   the 
differences  in  nitrate   formation  ^"ithin    the    soil 
itself,  could  not  be  con-elated  with  its  effect  on 
the  lime  requirement. — E.  H.  T. 

Sodium  sails  ii>  ihc  soil :   Effect  on  jolauf  grouih  of 

.    F.  B.  Headier.   E.  W.  Curtis,  and  C.  S. 

Scofield.     J.  Agric.   Res..   1910,   6,  857—860. 

Ix  connection  with  an  attempt  to  reclaim  a  tract 
of  salt  land  in  Xevada.  experiments  were  made  to 
determine  the  limits  of  tolerance  of  wheat  seedlings 
to  the  carbonate,  liicarbonate.  chloride,  and 
-sulphate  of  sodium.  The  plants  were  gi-own  from 
seed  in  a  fairly  rich  sandy  loam  soU  contained  in 
glass  tumblers.  It  was  found  that  only  a  fraction 
of  the  added  salts  could  be  recovered  from  the  soil 
by  digestion  with  water,  and  that  the  limit  of  toler- 
ance  was    better    determined    bv   the   amotint    of 


salt  thus  recovered,  and  by  the  amount  left  in  the 
soil  solution,  than  by  ttic  quantity  added.  Sodium 
ihloride  was  absorbed  by  tlie  soil  much  less  readily 
than  either  the  carbonate  or  the  sulphate,  and 
tlie  absorption  of  carbonate  was  greater  in  a 
ricli  loam  soil  than  in  a  sandy  .soil.  The  carbon- 
ate and  bicarl)onate  are  mutually  interchangeable 
in  the  soil,  and  the  toxicity  of  these  salts  is  con- 
ditioned solely  by  the  amount  of  base  that  enters 
the  soil  .solution.  Tlie  quantity  of  recoverable 
siilt  which  prevented  germination  was  :  for 
the  carbonates.  013<;o  of  the  dry  weight  of  the 
.soil  :  for  the  chloride,  0-52  "„  ;  for  the  sulphate, 
0  50%  ;  and  the  amounts  which  reduced  by  one- 
half  the  gro^vth  of  the  seedUngs  were  004 "q, 
0  115%,  and  0-35%  respectively. — E.  H.  T. 

Superphospluitea ;     Technological-chemical  research 

on .      U.   Pratolongo.     Annali  Chim.  Appl., 

1916,  6,  59—112. 

Many  .samples  of  superphosphate  were  examined 
by    the   author    chemically    and    with   the   petro- 
graphic  microscope,  and  experiments  were  made 
on  the  conditions  of  etiuilibrium  of  the  system, 
lime,   phosphoric  acid,   and  water  at  75°  C.   and 
at  100°  C,  and  on  the  mfluence  of  various  factors 
on    the    physical    properties    of    superphosphate. 
Contrary    to    the    view    generally    accepted,    the 
calcium  sulphate  present  in  superphosphate  pre- 
pared   fi-om    mineral    phosphates    usually    exists 
mainly   or    entirely   as   anhydrite ;    only   in   rare 
instances   is   it   present    chiefly   or   solely   as   the 
dUiydrate.     In     bone     superphosphate,     on     the 
otlier   hand,   usually  prepared   with   a   restricted 
quantity  of  sulphuric  acid,  the  dihydrate  is  present 
more    frequently.     Mono-    and    di-calcium    phos- 
phates occur  usually  only  in  the  hydrated  form, 
l)ut  the  anhydrous  salts  are  also  sometimes  present. 
The  physical  properties  of  superphosphate  depend 
cliiefly  on  the  amount  of  the  liquid  phase  which  is 
always     present.     For    analj'tical     purposes     the 
liquid  phase  is  defined  as  tlie  sum  of  the  free  water 
and  the  free  pho.spiioric  acid.     To  determine  these 
tlie  supei-phosphate  is  extracted  with  cold   95% 
alcohol,  and  the  residue  is  washed  with  a  httle 
ether,   dried  for  1  hour  at  80°  C,  and  weighed  ; 
the  loss  of  weight  corresponds  to  the  free  vva.ter 
plus  free  phosphoric  acid.     In  the  alcohoUc  solu- 
tion,  after   dilution   with   water,   the   pho.sphoric 
acid  is  determined  either  volumetricaUy  or  gravi- 
metricaUy.     Results  obtained  \\'ith  numerous  com- 
mercial samples  of  superphosphate  indicate  that 
in  general  the  best  prodxicts  in  regard  to  dryness 
and  friabihty  are  those  iu  which  the  liquid  phase 
is  less  than  15%;    products  containing  15 — 18% 
of  liquid  phase  are  still  dry  and  friable,  those  con- 
taining   IS — 25 °o    are    slightly    moist    and    cake 
when   compressed,   whilst  those   containing  more 
than  25  "o  of  Uquid  phase  are  moist  and  readily 
cake.     In    the    technical    preparation    of    super- 
phosphate the  fust  stage  consists  in  the  reaction  of 
sulphuric  acid  \\-itli  part  of  the  tricalcium  phosphate 
to  form  calcium  sulphate  and  phosphoric  acid.     In 
the  second  phase  the  free  phosphoric  acid  reacts 
with  a  further  quantity  of  the  tricalcium  phos- 
I   phate  ;     this   reaction  proceeds   with   appreciable 
I    velocity  only  above  50 ' — 60°  C,  and  with  sufficient 
velocitv  fortechnical  pm-poses  oidy  at  70" — 80'  C. 
As    the    temperature    of    reaction    increases,    the 
amounts    of    free    water   and    of   free   phosphoric 
acid  in  the  product  also  increase  ;   hence  attempts 
to  improve  the  physical  characters  of  superphos- 
phate bv  increasing  tlie  temperature  of  reaction 
are  iri-ational.     Tlie  best  results  will  be  obtained 
when  the  reaction  temperature  is  fi-om  80  = — 100 '-  C., 
and    as    the    quautitv   and    concentration   of   the 
sulphuric  acid  used  m  practice  may  be  regarded 
as  fixed,  the  aim  should  be  to  maintain  the  desired 
temperature   by   variation   of   other  factors,  such 
as  the  dissipation  of  heat  during  the  process,  the 
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total  mass  of  the  system,  the  duration  of  the 
mixing  process,  ami  the  quantity  of  wiitov  evapor- 
ated. <M/..  h\-  ventilation  of  tlio  siiiuMiihosphate 
dens.— A.  S.' 

Phosi>h(tU-s  ;  Causes  Ihal  influence  the  sohibiliiy  in 

citric  acid  of  sparimjli/  soluble .     A.   .:Vita. 

Annali  Oliim.  Appl.,  IDlt),  6,  119—131. 
ExPiaiistENTS!  On  lines  similar  to  those  described 
p^e^^ously  (tliis  J.,  19Ui,  074)  showed  that  the 
sohibility  of  the  phosphoric  acid  of  mineral 
phosphates  in  2°o  citric  acid  is  diminished  in  pre- 
sence of  sodium  sUicate  or  maiinesiiuii  silicate, 
but  increases  in  presence  of  ferrous  suliihate  or 
manganous  sulphate  in  pi-oportion  to  the  con- 
centration of  the  latter.  In  pi'esencc  of  ferric 
sulphate,  ferric  ddoride,  or  aluminium  sulphate, 
the  solubility  increases  more  rapidly  than  the 
concentration  of  the  added  sjilts.  In  explanation 
of  this  it  is  considered  that  in  addition  to  the 
etTect  of  the  salts  on  the  equilibrium  botween 
phosphoric  acid  and  citric  aciil,  to  which  the 
action  of  ferrous  and  manganous  salts  is  due, 
ferric  ions  and  ahuuiniuin  ions  form  complex 
eitrophosphates.  In  basic  slag  there  are  present 
secondary  constituents  which  ou  the  one  hand 
diminish'  the  citric  acid  solubility,  e.g.,  lime, 
silicates,  etc.,  and  ot hoi's,  such  as  sulphates, 
aluminium,  and  iron,  which  increase  the  solubihty. 
It  is  considered  that  the  phosphoric  acid  of  basic 
slag  is  present  as  tricalcium  phosphate  and  tliat 
its  relatively  high  solubihty  in  citric  acid  is  due 
principally  to  the  effect  of  the  alumimum  and 
ferric  ions  present.  PYom  this  it  follows  that  the 
difference  in  price  between  the  phosphoric  acid  of 
basic  slag  and  of  mineral  phosphates  is  not  justified 
and  that  the  Wagner  citric  acid  test  cannot  be 
considered  satisfactory  as  it  does  not  take  into 
account  the  influence  of  secondary  constituents 
on  the  solubility  of  the  phosphoric  acid.  (See 
also  Robertson,  this  J..  1914,  9  ;  1916,  217  ; 
Collins  and  HaU,  this  J.,  191.5,  526.)— A.  S. 


Basic  slag  ;  The  citric  solithiUty  of  ■ 


J.  Board 


Agric,  1910,  23,  540—549. 
From  1911  to  1913,  experiments  were  conducted 
at  five  German  experimental  stations  in  order  to 
study  the  relation  between  soil  fertility  and  the 
content  of  total  phosphoric  acid  and  of  citric 
soluble  phosphoric  acid  in  basic  slag.  At  Bremen, 
pot  experiments  on  mustard  and  rye.  grown  in 
sandy  and  "  low  "  moor  soils,  .showed  that  the 
manurial  value  of  the  slag  was  different  for 
different. soils,  but  that  the  citric  solubUity  test 
gave  a  very  fair  indication  of  it,  provided  that  the 
fineness  did  not  fall  below  certain  limits.  In  the 
Bromberg  experiments,  mustard  and  oats  followed 
by  mustard  were  grown  in  a  loam  very  deficient 
in  phosphoric  acid.  It  was  found  that  the 
fertilising  value  of  the  slag  depended  not  only 
upon  the  t'>t<il  PjOj-content  but  was  intimately 
connected  ^vith  the  citric  soluljility.  The  results 
at  Halle,  where  rj-o,  oats,  and  mustard  were  grown 
in  a  soil  of  90%  sand  and  10';^,  loam,  indicated 
that  the  crop  yields  were  inclepondcnl  of  the 
fineness  and  alkalinity  of  the  slags,  )nit  were 
probably  influenced  by  the  citric  solubility.  The 
Harleshausen  tests  gave  unfavourable  results, 
probably  o«-ing  to  the  nature  of  the  soils  used. 
At  Mockern,  barley  and  peas  were  grown  in  a 
quartz  soil,  with  and  without,  added  lime  or 
gypsum,  and  in  a  sand  containing  a  little  lime 
but  no  humus.  The  crops  ot  total  dry  matter 
showed  that  the  citric  acid  test  was  a  better  index 
of  manurial  value  than  the  total  I'.O^-content. 
The  manuiial  effects  varied  most  with  the  <^idtiva- 
tion  and  the  experimental  conditions.  b>it  to  a 
leaser  extent  with  the  n.ature  of  the  soil  and  the 
crop.  The  genei-al  conclusion  reached  was  that 
there  were  no  ground.s  for  altering  the  usual 
methods  of  evaluating  basic  slagn. — K.  II.  T. 


Calcimn  cyanamide  ;    Analysis  of  crude .     E. 

■  Triniinger.  Schweiz.  Ver.  anal,  t'hcm..  Mav  28 
and  27,  1916.  Chem.-Zeit..  1910,  40,  S12— 813. 
(See  also  this  J.,  1916,  617.) 

A  Sl.UiliT  alteration  is  to  be  made  in  tlie  method 
previously  descrilied  :  the  cyanamide  should  be 
precii>itated  with  lu-utral  silver  nitrate  and  the 
aimnonia  added  aftcrwaids.  For  the  jircseiit,  the 
dicyandiamide  may  be  determined  indirectly  by 
the  sinadtiiiieous  precijiitation  of  cyananude  and 
dicyandiamide  with  silver  nitrate  and  2"o  potas- 
sium hydioxide  solution  and  subsequent  deter- 
mination of  the  niti"ogen  in  the  precipitate  by 
Kjeldahl's  method.  The  determination  of  urea 
has  not  been  deeply  studied  because  it  is  not  yet 
certain  \\ hetlier  that  substance  is  present,  t'aro's 
method  (this  J.,  1911,  23)  could  not  give  accurate 
results,  because  the  pi-olonged  heating  with  alkali 
to  drive  oft  the  ammonia  would  cause  losses  not 
only  of  dicyandiamide  but  also  of  urea  if  present. 
Determinations  of  the  insoluble  niti-ogen  in  the 
residue  from  tlie  extraction  of  the  cnule  material 
with  water  and  dilute  nitric  acid  sliowed  an 
average-  of  1  "u  ;  in  a  few  cases  2  %  was  ft)und. 
Agricultural  experiments  with  calcium  cyanamide 
on  oats  confirmed  its  favourable  effects  ;  with  the 
excej)tii>n  of  a  single  sample  rich  in  dicyandiamide, 
an  increased  yield  was  recorded.  The  injurious 
influence  of  considerable  quantities  of  this  sub- 
stance was  shown  at  an  early  stage  but  could  be 
largely  inlubited  by  the  smndtaneous  application 
of  a  readily  assimilable  nitrogen  compound.  In 
considering  the  tftifavouralde  influence  of  the 
dicyandiamide,  its  great  stability  in  the  soil  must 
be  taken  into  account ;  nitrification  had  not  taken 
place  after  a  period  of  two  months.  Secondary 
ill-efTects  were  observed  in  the  case  of  oats  even 
in  the  second  year  ;  on  the  other  hand  calcium 
cyanamide  whicli  had  lain  for  a  long  time  on  the 
moist  ground  liad  lost  much  of  its  valuable  pro- 
peities.  Vegetation  experiments  with  urea  and 
urea  nitrate  showed  excellent,  results  with  oats. 
With  M'intcr  wheat  a  top  dressing  of  calcium 
cyanamide  and  urea  showed  the  great  value  of 
urea  used  in  lliis  form. — J.  F.  B. 

"  Marine  kainit."   U.S.  Com.  Rep.,  Sept.  23,  1916. 

A  POTASH  fertiliser,  called  "  marine  kainit,"  and 
containing  about  12%  of  potash,  is  now  being 
produced  in  Sjiain  from  the  mother  liquors  from 
the  mamifactiue  of  sea-.salt.  After  a  preliminary 
evaporation  of  the  liquors  to  remove  a  part  of  the 
salts,  the  residual  liquor  is  evaijorated  to  dryness. 
The  jiroduct  is  sai<l  to  be  superior  in  many  respects 
to  ordinary  kainit,  particularly  on  account  of  its 
hygroscopic  properties. 

Patents. 

Fertiliser ;       An    improved [from    aetivaled 

sewage  sludge].  G.  J.  Fowler  and  G.  Mvimford, 
Manchester.  Eng.  Pat.  8397,  June  7,  1915. 
The  soUd  residue  obtained  from  sludge  from 
sewage  purified  by  forcing  air  through  it,  is  heated 
and  dried  at  a  temperature  not  exceeding  100°  C. 
as  a  rule,  and  then  rendered  bacteriullv  active 
by  the  addition  of  about  5 — 10%  of  its  bulk  of 
fresh  activated  sludge.  Alternatively,  the  heating 
may  be  carried  out  at  60°— 70"  C.  for  from  12  to 
48  "hours,  in  which  case  the  contained  moulds, 
seeds,  etc.,  are  killed,  but  sufficient  beneficent 
bacteria  are  left  to  revivify  the  fertiliser  and  cause  it 
to  become  bactcrially  active  in  a  short  time.  (See 
this  J.,  I9I«,  5.52,  647.)— B.  H.  T. 

Fertilisers  ;     Manufacture    of .       D.    Shields, 

Kdgeworlh,   Pa.      U.S.   Pat.   1,190,889,  Sept.  5, 
1910.     Date  of  appl..  Mar.   11,   1916. 
FiNKLY  divided  coal  Is  mixed  with  "  subterranean 
salt   water,"   the   mixture  heated,    the   coal,   im- 
pregnated with  salts,  is  incorporated  with  at  lewt 
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an  equal  quantity  of  finely  divided  clay,  and  the 
prodiut   allowed    to    age. — F.  Sodn. 

I'irliliscr  formed  by  Ihe  addition  of  ammoniMm 
siilph((te  (Hid  arid  phosphate  to  calcium  cyanamide, 
and  process  of  nutkiiiij  same.  P.  S.  Washburn, 
Xasliville,  Tenn..  Assignor  to  American  Cvan- 
amid  Co.  U.S.  Pat.  i,UKi.yiO,  Sept.  5,  1910. 
Date  of  appl..  Nov.  17,  1914. 

CoMMKRCi.^l.,  calcium  cyananude  is  mixed  with 
ammonium  sulphate  and  sufficient  acid  fertiliser 
material,  ci}..  acid  phosphate,  added  to  prevent 
the   escape   of   ammonia. — P.  Sodn. 

Feldspar,  feldspathic  rock  and  other  potash-bearing 

silicate  rocks;    Process  for  treating for  ■use 

as  a  fertilizer,  or  for  further  treahnent  by  weak 
acids  for  lite  recovery  ofpotasli  and  ahimina.  V.  W. 
Drurv,  Kingston,  Ontario.  Eng.  Pat.  15.432, 
Nov."2,  191o.    Under  Int.  Conv.,  Dec.  28,  1914. 

SEE  U.S.  Pat.  1,150,815  of  1915  ;  this  J.,  1915,  973. 

Citrale-soltdtle    phosphate:     Manufaelitre    of . 

S.  B.  Newberrv,  Cleveland.  Ohio,  U.S.A.  Eng. 
Pat.  16,5:'8,  Nov.  23,  1915. 

See  U.S.  Pats.  1,162.802  and  1.162,944  of  1915  ; 
this  J.,  1916,  133.  (Reference  Ls  directed,  in  pur- 
suance of  Sect.  7,  Sub-sect.  4,  of  tlie  Patents  and 
Designs  Act,  1907,  to  Eng.  Pats.  13.890,  13,891, 
19,044,  and  19,045  of  1911.) 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Cane   sugar  factory  :     Ftela'Ire   pttrifi/   of  raw   and 

clarified  juices   and   of  ayriips   in    the .      H. 

PeUet.    Int.  Sugar  J..  1916,  18,  420 — 121. 

During  evaporation  of  clarified  juices  there  is  no 
destruction  of  reducing  sugars  Viut  rather  a  slight 
increase,  especially  during  any  stoppage  or  diminu- 
tion in  the  rate  of  operating.  The  sjTup  rarely 
tetains  the  purity  of  the  clarified  juice  :  for  a 
satisfactory  comparison  it  is  necessary  to  take 
numerous  and  regular  samples  and  bring  the 
syrup  to  the  same  dilution  as  the  juice  before 
analvsis. — J.  H.  L. 


Sugars  ;     Precipitation    of   reducing  ■ 


•  by    basic 


lead  acetate  N.  Deerr.  Int.  Sugar  J.,  1916,  18, 
402 — 104. 

STATEjrEXTS  in  a  recent  paper  by  Davis  (this  J., 
1916,  203)  led  the  author  to  make  the  experiments 
described,  which  show  that  when  basic  lead  acetate 
is  added  to  a  solution  of  invert  .sugar  containing 
sodium  sulphate,  a  considerable  proportion  of  the 
sugar,  in  some  cases  more  than  one-half,  is  carried 
down  with  the  lead  precipitate,  and  addition  of  an 
excess  of  sodium  sulphate  does  not  redissolve 
it.  The  sugar  thus  removed  from  solution  can  be 
quantitatively  recovered  by  treating  the  precipi- 
tate with  dilute  sulphuric  acid,  the  reducing  powei's 
of  this  acid  extract  and  of  the  original  filtrate 
ftX)m  the  lead  precipitate  being  together  equal  to 
that  oE  the  invert  sugar  solution  employed.  Con- 
version of  reducing  sugars  into  glutose,  as  suggested 
by  DavLS.  may  possibly  occur  on  prolonged  ex- 
posure to  l>asic  lead  acetate  even  at  low  tempera- 
tures, but  in  the  author's  experiments  prolonged 
exposure  was  avoided. — J.  H.  L. 

Pentoses  ;    Total  destruction  of during  alcoholic 

fermentation.  [Analysis  of  molasses.]  H.  Pellet. 
Comptes  rend.,  1916.  163,  274 — 276.  (See  also 
Cross  and  ToUens,  this  J..  1912,  198.) 

In  the  fermentation  of  mixtures  of  arabinose  or 
xylose  with  fermentable  sugars,  a  considerable 
part  or  even  the  whole  of  the  pentose  may  be 
decomposed  in  the  course  of  a  few  days  if  only  a 
small   amount   of   yeast   is   present,      ^^"hpn    it    is 


desired  to  eliminate  the  other  sugars  completely 
in  order  to  determine  the  pentose  by  topper- 
reduction,  a  relatively  large  amount  of  yeast 
should  be  used  so  that  fermentation  is  completed 
Ijefore  the  pentose  is  appreciably  attacked.  The 
author  found,  for  example,  that  if  1  litre  of  a 
solution  containing  100  grms.  of  beet  molasses  and 
1  or  2  grms.  of  arabinose,  is  fei-mented  with  50 
grms.  of  ordinary  pressed  yeast,  fermentation 
is  practically  complcie  in  24"  hours  without  any 
decomposition  of  pentose,  but  after  48  hours  no 
pentose  remains.  In  the  case  of  cane  molasses, 
which  ferments  more  rapidly  than  beet  molasses, 
some  destruction  of  pento.se  occui's  even  within 
24  hours,  and  it  is  advisable  to  stop  tlie  fermenta- 
tion after  0  or  12  liours,  while  the  liquid  still  con- 
tains a  Uttle  unfermentcd  sugar.  The  composition 
of  the  fermenting  liquid,  especially  as  regards 
fermentable  sugare.  seems  to  infiueiice  verv  con- 
siderably the  rate  of  destruction  of  pentoses  by 
yeast.  Applying  these  observations  to  the  analysis 
of  molasses,  the  author  found  that  beet  mola.sses 
I  ontains  no  appreciable  cpiantity  of  pentoses, 
and  cane  molasses  contains  a  reducing  substance 
(probably  the  glutose  of  van  Ekenstein)  which, 
unlike  pentoses,  is  not  fermentable  under  any 
conditions. — J.  H.  L. 

Action  of  X-rays  on   iodine  and  starch  iodide  in 
aqueous  media.    Bordier.    Sec  VII. 

Colorimetric  method  for  detection  of  potato  slarch 
Blunck.     See  XIX.\. 

Products  of  the  action  of  certain  amylases  upon 
soluble  slarch,  with  special  reference  to  the  forma- 
tion of  dextrose.  Sherman  and  Punnett.  See 
XVIII. 

Experiments  upon  starch  as  sidistrate  for  enzyme 
action.    Sherman  and  Baker.    See  XV'III. 

Patents. 


Apparatus    for    the    gaseous 
X.    A.    Lockwood,    Ogden, 


Saccharine    juices 

treatm,ent   of 

Utah.       U.S.    Pat.    1.195.044,    Aug.    15.    1916. 
Date  of  appl.,  Feb.  9.   1910. 

The  juice  enters  a  closed 
receptacle  forming  a  gas 
chamber  provided  with  an  in- 
let for  the  treating  gas  and 
means  for  receiving  and 
conveying  the  incoming  liquid 
and  gas,  mcluding  a  hollow 
truncated  inverted  cone,  2. 
and  a  juice  mjector.  1,  directly 
discharging  into  the  cone  and 
provided  with  a  nozzle  end 
having  a  number  of  tapering 
jet  orifices  formed  so  as  to 
direct  the  injected  juice  in  the 
form  of  a  wall  of  jets  having 
a  central  open  zone. — J.  F.  B. 


Preparation  of  phosphoric  acid  esters  of  carbohydrates. 
Ger    Pat.  292,817.     See  XX. 

XVra.— FERMENTATION    INDUSTRIES. 

Amylases  :  Products  of  ilre  action  of  certain  — — • 
upon  soluble  starch,  with  special  reference  to  the 
formation  of  dextrose.  H.  C.  Sherman  and  P.  W. 
Pumiett.  J.  Amer.  Chem.  Soc,  191b,  38, 
1877—1885. 

Both  pancreatic  and  malt  amylases,  even  when 
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hiirhly  purifieil,  may  pi-odui-e  small  quaiitities  of   1 
(ifxtti'so  in   the  hydrolysis   of    stanh.   Imt   under 
the  conditions  which  obtain  in  the  dctonninalion  of 
diastatic  power  the  dextmse  formed  is  not  siitlicient 
to  affect    the   r>"suUs  appreciably.     Takadiastiise, 
piiritieil  beyond  the  commercial  londition.  forms 
rather  larger  quantitii's  of  dextivse  than  the  other 
amylases.       In   the    hydrolysis   of    soluble   starch   ' 
vrith  any  of  the  three  "kinds  of  amylase,  at  40'"  C.   ; 
considerable  amoiints  of  dextrin  reinain  even  after 
40 — .■>0  times  as  long  as  is  required   for  the  dis- 
ippearanee  of  the  starch-iodine  reaction,  and  about 
1  "o  of  the  '•  soluble  "  starch  is  left  as  a  very  finely 
divided  insoluble  residue  difficult  to  filter. — J.  H.  L. 

I 
Starch  as  subslrnle  for  pHrj/Hic  action  :   Exjicriments 

upon .      11.   C.   Sherman  and  .T.   ('.  Baker. 

J.  -Vmer.  Chem.  See,  1916,  38,  lS8o— 1904. 

The  authors  studied  the  action  of  different 
amylases  on  the  two  coustituents  of  starch,  a- 
amylose  (amylopectiu)  and  ,S-amylose.  separated 
from  each  other  by  centriiuging  pot .ito-st arch 
paste  containing  a  trace  of  sodium  chloride. 
The  convei-sions  were  carried  out  at  40"  C.  and 
continued  for  24  hours,  low  concentrations  of 
enzyme  being  employed.  Pancreatic  amylase, 
both  in  conunercial  and  in  highly  purified  form, 
produced  maltose  more  rapidly  from  /j-  than  from 
a-amylose,  and  in  both  cases  the  sulistrate  ceased 
to  give  the  iodine  reaction  when  aliout  '.iH — 50  "„ 
of  the  theoretical  quantity  of  maltose  had  been 
formed.  The  amylase  of  Aaperi/illiiji  ariizw  (purified 
takadiastase)  hydrolysed  Iiint"ner"s  soluble  starch,  ' 
starch  gelatinised  in  an  autoclave,  and  a-amylose. 
at  about  equal  rates  ;  it  hydrolysed  ;i-amylose 
somewhat  more  rapiiUy  but  its  action  was  not 
so  well  sustained  as  that  of  other  amylases.  The 
iodine  reaction  was  lost  when  only  20—30  °„  of  the 
theoretical  amount  of  maltose  had  been  formed. 
Purified  malt  amylase  produced  maltose  more 
rapidly  from  a-  than  from  /i-amylose  during 
the  earUer  stages,  but  the  rate  of  production  from 
the  former  soon  fell  off  whilst  that  from  the  latter 
was  remarkably  well  sustained.  The  iodine  test  ' 
gave  negative  residts  only  when  0.5 — 80  "o  of  the 
theoretical  amount  of  maltose  had  been  formed, 
in  the  case  of  I^intner's  soluble  starch,  auto-  '• 
rlaved  starch,  or  a-amylose,  and  only  when  i 
8.5 — 9.5  °'o  had  been  formed  in  the  case  of  (S-anivlose. 
The  "  delayed  iodine  end-point "  appears  to 
be  characteristic  of  conversions  ellected  by  purified 
malt  amylase,  whether  upon  a-  or  ;3-amylose. 
\^'ith  ,:i-amylose  as  s-ubstrate,  the  amylase  of 
Aspergilhis  oryztr  catalyses  the  earlier  stages  of 
conversion  more  than  the  later  stages  ;  the  con- 
verse applies  to  malt  amylase,  wliilst  paniieatic 
amylase  is  intermediate.  With  a-amylose  all  the 
amylases  show  a  more  pronounced  eatalvtic 
effect  in  the  earlier  than  in  the  later  stages. 
Starch  pastes  made  at  low  temperatures  (6,5^ — • 
80°  C),  autoclaved  starch,  and  Lintner's  .soluble 
starch,  all  resemble  a-  rather  than  ff-aniylose 
in  their  behaviour  as  substrate  towards  all  three 
amylases,  doubtless  because  a-amylose  is  the 
chief  component  of  all  these  forms"  of  starch. 

—J.  II.  L. 

Y east  jerme Illation  ;  Influence  oj  catalysts  (alkaloids, 

dyes,   etc.)  on .      R.   Somogyi.      Int.    Zeits. 

Phvs.-Chem.   Biol.,  1916,  2,  41(5 — 429.   J.  Chem. 
Soc.,  1916,  110,  i.,  019—620. 

Small  amounts  of  quinine  and  atropine  accdi-iate 
the  growth  of  yeast,  whilst  larger  quantities 
inhibit  it.  With  cocaine  and  pilocaipine,  on  the 
contrarj",  sniall  amounts  inhibit  whilst  larger 
quantities  have  an  accelerating  influence  on  the 
fermentation  (compare  Traube  and  Onodera, 
this  .T..  1915,  510).  Basic  dyes,  such  as  ilalachite 
Green  and  .\rethylene  Blue,  exert  a  toxic  action 
-on  the  yea8t-cells  when  present  in  moderate  con- 


centration. When,  however,  only  a  trace  of 
.Methylene  Blue  is  added,  the  ai'tivity  of  the  yeast 
appears  to  l>e  enhanced  and  feriueutatitin  is 
accelerated.  .Most  of  the  aciil  dyes  examined  did 
not  materially  intlueuce  the  rate  of  fermentation 
even  when  present  in  consideral)le  amounts. 

S>ili>hiir    in    irinc  ;     Stairs   of   combination    of 

mill  their  ililerminalion.  W.  I,  Baragiola  and 
().  .Scluippli.  /,.  Inters.  Xahr.  Geniissm.,  191.") 
29,  UKi— 221.  J.  Chem.  !Soc.,  1916,  110,  ii.,  4.ss. 
Sri.i'iiri!  occurs  in  wine  principally  as  inorganii 
and  oi-ganic  sulphates  ;  free  and  combitied  sul- 
phurous acid,  aixd  "'  neutral  "  sulphur  (sometinu- 
called  pi-otein  sulpliur),  are  also  jiresent.  A  small 
qxumtily  of  free  sulphiu'  (partly  colloidal)  is  found 
in  some  wines.  Inorganic  sidpluuic  acid  i- 
estimated  Viy  precipitation  in  the  cold  with  barium 
cMoride  in  an  atuu>si)here  of  carbon  dioxide  : 
the  organic  sulphuric  acid  is  estimated  by  heating 
the  filtrate  from  the  Ij.ariuni  sulphate  precipitate. 
Von  der  Ileide's  method  (see  this  J,,  1911,  566) 
is  trustworthy  for  the  estimation  of  the  total 
sidphuric  acid.  The  total  sulphurous  acid  i.> 
estimated  by  distillation  in  the  presence  of  plios- 
phoric  acid,  whilst  .Mathieu  and  Billon's  method 
(this  J..  1902,  1247)  may  ))e  used  for  the  estimation 
of  the  combined  sulphurous  acid.  For  the  estima- 
tion of  total  sulphur  the  wine  is  treated  with  sodium 
carbonate  and  liydrogen  peroxide,  evaporated 
to  dryness,  the  residue  mixed  with  potassium 
nitrate,  and  ignited  ;  the  sulphate  in  the  ash 
is  then  estimated  gra\  iiiietrically,  "  Neutral  " 
sulphur  is  estimated  by  boiling  the  wine  with 
hydrocldoric  acid  to  expel  sidpluu-  dioxide,  pre- 
cipitating the  sulphuric  acid  with  Ijariuni  chloride, 
oxidising  the  filtrate  from  the  barium  sulphate 
with  nitric  acid,  and  precipitating  the  resultiiw 
sidphuric  acid  with  barivun  chloride. 

Methyl  alcohol;  Detection  of — — by  Denigen' 
method.  E.  Salkowski.  Z.  I'nters.  Xahr. 
Genussm..  1914.  28,  225 — 236.  J.  Chem.  .Soc. 
191(i.  110,  ii.,  498. 

It  has  lieeii  found  that  many  different  alcoholic 
liiHuds  yield  a  distillate  which  gives  a  reaction 
indicating  the  presence  of  methyl  alcohol  when 
tested  by  Deniges'  juethod  (this  J.,  1910.  585). 
Even  when  the  distillate  has  been  re-distillcil 
before  being  tested,  the  result  is  not  conclusive. 
A  feeble  reaction  may  be  due  to  the  presence  of 
glycerol,  but  a  strong  reaction  may  be  taken  as 
indicating  the  presence  of  methyl  alcohol,  though 
confirmatory  tests  should  always  be  applied. 

Fermentation  lactic  acid ;  .1  ntudy  of  tjie  stereo- 
isomerism of  a .   S.  J.  Thomas.   J.  Ind.  Eng. 

Chem.,  1916.  8,  821—823. 

.M.\TzooN  is  an  Armenian  so\ut'd  milk  product 
prepared  from  cow's  luilk  Ijv  the  aid  of  a  "  starter  " 
containing  a  bacillus  of  the  B.  biilijaricus  group, 
resembling  B.  canciisicus  (Flugge).  Strei>lococcii!< 
kefir,  Kuntze  (a  member  of  the  Str.  lebenis  group), 
anil  Saccharoniyces  kefir.  The  lactic  acid  produced  I 
by  .Matzoon  in  a  synthetic  culture  medium  was 
found  to  be  optically  in.active  but  could  be 
resolved  into  tlie  active  modifications  by  fractional 
crystalUsalion  of  the  strychnine  salts. — A.  S. 

Total  destruction  of  pentoses  durinf/  alcoholic  fer- 
mentation.     Pellet.     See  XVII.  i 

Biochemical  synthesis  of  a-projiyl-d-galarioside  lnj 
means  of  an  enzyme  containeil  in  air-dried  bottom- 
fermentation  beer  yeast.  Bour((uelot  and  Aidjry. 
See  XX. 

I'.VTE.NT. 

Preparation    of    phonphoric    acid    esters   of    carbu- 
hydrates.  Ger.  Pat.  292,817.  See  XX.    ■ 


Vol,  XXSV..  No.20.] 


Cl.    XIXa.— JjOODS. 


1077 


XIXa.— FOODS. 

Buder  ;    Proi^ressive  oxidation  oi  coUl-storaye .  • 

D.  O.  Dyer.   J.  Agiie.  Res.,  1010,  6,  927—951. 

The  air  contained  iu  various  samples  of  cold- 
storage  butter  was  extracted  and  the  carbon 
dioxide  and  oxyjten  contunts  determined,  and 
at  the  same  time  the  chouiical  charactere  of  the 
extracted  butter  fats  >\ere  in  many  cases  iilso 
determined.  Tlie  butter  samples  wcve  placed  in 
special  tnbes  (9  ■,  1  f  in.)  with  widened  necks  to 
carry  a  rubber  bung  fitted  with  a  glass  stop-cock, 
and  the  spare  between  the  butter  and  the  bunfj 
was  filled  «ith  pure  p;iratlin  oil.  Tlie  air  contained 
in  a  pasteurised  sweet-i^ream  butter  containiuij 
bacteria  and  prepared  frcuu  cream  of  acidity  0-11  \ 
(as  lactic  acid),  underwent  little  or  no  change  during 
6  months  at  0  F.  (  -  18°  C),  nor  did  the  butter- 
milk made  fnim  the  same  cream.  The  composition 
of  the  air  in  the  butter  changed  cousidei-ably  when 
the'teinperature  was  y^'' F.  (0' C. ),  the  oxygen 
diminishing  and  the  carbon  dioxide  increasing 
progressively,  and  at  ix>om  temperature  this  change 
was  more  marked.  The  air  enclosed  in  butter  made 
fii>m  sweet  cream  of  acidity  0-25%,  and  churned 
immediat.ely  after  the  addition  of  15  °o  of  a  com- 
mercial starter,  remained  unchanged  for  7  months 
at  0'  P.,  but  that  fi-om  similar  butter  prepared 
with  the  addition  of  lactic  acid  sulfered  a  progress- 
ive loss  of  both  oxygen  and  carbon  dioxide,  the 
decreases  being  accentuated  at  32°  F.,  and  the 
tast«  becoming  uni^leasant  after  3  months.  Butter- 
milk, from  butter  prepared  similarly,  lost  all  its 
enclosed  oxygen  in  20  days  when  it  was  exposed 
to  a  very  large  and  confined  surface  of  air  ; 
the  carbon  dioxide  wse  from  2-37  "j,  to  34  °o  in  the 
same  time,  but  thereafter  began  to  diminish.  To 
investigate  the  oxidation  of  pure  butter  tat,  the 
latter  was  separated  and  washed  practically  free 
fiiim  non-fatty  constituents,  and  then  stored 
for  several  months  at  0^  F.  The  samples  showed 
no  deterioration  even  after  IS  months,  and  the 
chemical  analyses,  performed  alter  1  months, 
showed  that  ni.>  oxidation  had  occurred.  The 
confined  air,  however,  showed  a  slight  progressive 
increase  of  carbon  dioxide,  which  bore  no  relation 
to  the  oxygen  content.  Stored  at  32°  F.,  and 
exposed  to  a  large  surface  of  air,  the  fat  undenvent 
a  shght  oxidation.  To  ascertain  if  the  changes  iu 
whole  butter  were  due  to  its  non-fatty  constituents, 
samples  made  fiwm  pasteurised  cream  and  ripened 
with  a  pure  culture  were  (a)  washed  until  the 
wash  water  was  just  clear,  (b)  more  thoi'ouglily 
wa.shed,  and  (c)  left  vinwashed.  The  keeping 
qualities  at  O'F.  of  the  two  former  were  the  same, 
as  were  also  the  chemical  characters  of  the  butter 
fats,  and  hence  no  rhemical  changes  had  occurred. 
The    carbon    dioxide    enclosed    in     (a)    decreased 

freatly  in  the  second  to  third  month,  and  then  the 
ecreased  percentage  remained  fairly  constant  : 
that  in  (b)  rose  to  a  maximum  after  3  months  and 
then  remained  constant.  \n  both  saiuples,  tlie 
oxygen  content  was  dillerent  at  each  stage  but  it 
diminished  regularly  in  both.  Sample  (c)  was 
prepared  similarly  but  from  a  different  lot  of 
cream,  and  it  ctuitained  more  buttermilk.  .Although 
the  fat  did  not  change  during  storage  at  0°  F.  for 
6  miintlis,  the  confined  air  became  very  different 
from  that  iu  (a)  and  (b)  :  the  carljon  dioxide 
was  at  a  maximum  after  3  months,  when  a  charac- 
teristic '■  oft'  flavour  "  developed,  and  after  S 
months  the  oxygen  content  was  reduced  neaiiy 
to  zeix).  The  general  conclusions  arrived  at  \x-ere  : 
Undesirable  flavoui's  in  cold-storage  butter  are  not 
due  to  oxidation  of  fat.  but  to  a  chemical  change 
in  one  or  more  of  the  non-fatty  ingredients  :  the 
extent  of  the  change  is  proportional  to  the  acidity 
of  the  cream  fi\>m  which  the  butter  was  made  ; 
the  amount  of  confined  carbon  dioxide  is  probably 
related  to  the  quantity  of  buttermilk  present,  and 


this  amount  niay  increase  to  a  maximum  and  then 
decrease  progressively. — E.  H.  T. 

Talloic  ami  hi/rJroycnaled  fals  in  huUer  tat  ;  Detection 

"/- ■       iv.     Ambcrger.      Z.     Unteis.     Nahr. 

(ienussm.,  1910.  31,297—308.    Z.  angew.  Chem., 
1910,   29,  Ref.,  111. 

TnR  method  depends  upon  the  different  solubility 
III  ether  of  the  glycerides  of  butter  fat  and  of  fats 
(■(■iitainiiig  tristearin  or  /i-palmitodistearin.  31 
grms.  of  the  clear  melted  fat  at  40° — 50'('.  is 
(ilaced  in  a  warm  400  c.c.  flask,  which  is  then 
fiUed  with  ether,  closed  with  a  cork,  shaken 
vigorously,  and  placed  in  a  water-bath.  After 
I  hour  it  is  again  shjiken.  replaced  in  the  water- 
bath  for  another  hour,  and  shaken  again.  If  thei^e 
is  no  appreciable  ])recipitate  the  butter  fat  con- 
tains less  than  12 "o  of  tallow  or  the  like.  If  a 
precipitate  is  present,  it  is  collected  on  a  filter, 
washed  with  3 — 4  c.c.  of  ether  containing  20°^  of 
alcohol,  and  weighed  ;  if  the  weight  amounts  to 
0-4  grm.  or  mew  the  butter-fat  is  adulteratetl 
with  a  considerable  proportion  (15  "„  or  more) 
of  tallow  or  the  like. — A.  S. 

Rennet;   Experiments  on  the  preparation  of 'home- 
made   .    A.  Todd  and  E.  C.  V.  Cornish.     J. 

Beard  Agric,  1910,  23,  549—555. 

The  rennet  jjrepared  from  the  dried  veUs  of  calves 
was  of  no  practical  value,  but  that  made  from  fresh 
veils,  although  only  half  as  active  as  the  com- 
mercial extract,  was  of  good  quality  and  could  be 
kept  in  good  condition  for  at  least  six  weeks  in 
presence  of  a  preservative.  Attev  splitting  and 
emptjdng  the  veils,  the  skins  were  trimmed  and 
washed  well  with  cold  wat<?r.  They  were  then  put 
into  brine  contaming  boric  acid,  and  after  3  weeks' 
immersion  (for  veils  from  milk-fed  calves)  were 
transferred  with  the  liquid  on  to  cheese-cloths, 
which  were  pressed  by  hand  and  drained  for 
several  houi-s.  The  veils  were  then  removed,  the 
cloths  presse<l  in  a  root  press,  and  the  liquid 
filtered  several  times  through  cotton  wool. 
Apparently  there  was  no  advantage  to  be  gained 
by  using  veils  from  very  young  calves,  or  bv 
rising  sand,  kieselguhr,  or  other  filtering  mediiuii 
in  addition  to  or  in  place  of  cotton  wool.  "  Prepared 
as  above,  the  cost  per  gallon  was  about  6s.  at 
current  prices  :  that  of  conmiercial  rennet  is  about 
28s.  It  is  not  kno\\-n  if  the  coagidating  property 
of  the  extract  is  due  to  rennet  or  to  pepsin. — E.H.T. 

Potato  starch  ;    Colorimelric  method  for  the  detection 

of .   G.  Blunck.   Z.  Unters.  Nahr.  Genussm., 

1915.  29,  246 — 247.     J.  Chem.  Soc,  1916,  110, 
ii.,  500. 

The  presence  of  potato  starch  in  floiu-  mav  be 
detected  by  treating  a  portion  of  the  latter  "on  a 
microscope  slide  with  a  drop  of  water,  drying  it, 
adding  a  drop  of  a  solution  of  the  dyestuff,  ''  meta- 
ehrome  red  G  Agfa,"  washing  oft"  the  excess  of 
dyestuff,  and  then  examining  the  shde  under  the 
microscope.  Potato  starch  "and  cell  tissues  are 
coloured  a  bright  golden  yellow,  whilst  cereal 
starches  are  not  coloured.  The  dye  solution  is 
prepared  by  cooluig  a  solution  of  "the  substance 
in  39  °o  alcohol,  satiu-ated  at  the  boiling  point, 
filtering,  and  diluting  the  filtrate  with  one-quarter 
of  its  volume  of  water.  In  presence  of  acids  the 
dye  colours  wheat  starch  as  well  as  potato  starch  ; 
hence  iu  applying  the  test  to  bread,  it  is  necessary 
to  treat  a  small  quantity  of  the  crumb  with  dilute 
alkAli  solution,  and  then  wash  it  thoroughly,  before 
adding  the  dye. 

Soya  beans  :    Salicylic  acid  reaction  of  - 


TT    C 

BriU.   Pliihppfne  J.  Sci.,  1916,  if,  81—89. 

Some  varieties  of  soya  beans,  particularly  those 
grown  in  Japan,  contain  a  substance  which  is 
soluble  in  alcohol   and   ether,    volatile  in  steam. 
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crystallisable.  and  yields  a  violet  color.it 'on  with 
ferric  ihloride  in  aeid  solution.  The  substance, 
which  is  i>r<.>b;ihly  Brand's  nuiltol  (thL<  ,1..  1S!U, 
SJKi  ;  ISlK'i.  :i7S).'  does  not  jiive  a  re;ution  with 
Jorissen"s  test  for  salicylic  acid  (a  red  coloration 
when  the  solution  is  heat-ed  with  potassium 
nitrite,  acetic  a<id.  !>nd  a  trace  of  copper  sulphate). 
It  appears  to  be  formed  bv  enzvuiic  action  in  the 
beans.  (See  also  Sherman,  this  J.,  liUO.  230  ; 
Backe,  ibid.,  iil,  970.)— \V.  1'.  S. 

Tin  ill  cainifd  foods.    W.  D.  Biicelow.    J.  lad.  Eng. 
Chem.,    lOlti,    8,   813 — S15. 

TiiE  tui  present  in  canned  foods  is  larjreh'  and  some- 
times chiefly  present  in  an  insoluble  form.  Appar- 
ently the  organic  acids  present  in  the  foods 
dissolve  tin  from  the  container,  and  the  tin  com- 
pounds are  subsequently  hydrolysed  in  contact 
with  the  food,  with  separation  of  the  tin  in  an 
insoluble  form  and  liberation  of  acid.  The  hydro- 
lysis is  jireater  with  non-ncid  or  slisrhtly  acid  foods 
than  with  acid  fruits,  but  in  both  cases  a  con- 
sideralde  proportion  of  the  soluble  tin  silts  is 
carried  within  the  solid  particles  of  food  before 
being  hydrolysed.  The  proportions  of  tin  (mgrms. 
Sn  per  kilo.)  in  the  liquor  and  in  the  drained 
solids  of  various  kinds  of  canned  foods  was  found 
to  be  as  follows  : — cranberries.  33,  254  :  rasp-  i 
berries,  39,  2!>4  ;  cherries.  52.  163  ;  peaches.  8(3, 
251  ;  pears.  99.  151  ;  plums,  43.  180  ;  shrimps, 
07,  381  ;  spinach.  35,  131  ;  asparagus.  200 — 252, 
322 — 554  ;  Lima  beaiLs.  40 — 4ti,  99 — 254  ;  string 
beans,  63 — 132  ;  169 — 658  :  wax  beans.  39 — 88, 
143 — 616.  The  relative  proportion  of  the  tin  in 
the  drained  sohds  increases  witli  the  age  of  the 
sample.  (Compare  Buchanan  and  Schr\-A-er,  this  J., 
1909,  322.)— A.  S. 

Ipel,  a  coffee  substitute :  Leuccena  glauca  (Lin- 
ticFus)  lientfiatn.  H.  C.  BrUl.  Philippine  J.  Sci., 
1916,   ll(-\),  101 — 104. 

Ipel-ipel  Ls  a  leguminous  shrub  growing  widely 
in  the  Philippine  Islands,  the  seeds  of  which  are 
used  there  as  a  sulistitute  for  collee.  The  roasted 
and  ground  seeds  and  their  inftision  have  an  aroma 
like  that  of  coffee.  The  infusion  appears  brown 
by  direct  light  and  ha.s  a  deep  green  fluorescence 
by  reflected  light.  It  gives  a  violet  colour  but  no 
precipitate  with  ferric  chloride,  and  reduces 
Fehling's  solution  after  first  acidifying  with 
hydrochloric  acid.  The  addition  of  copper  acetate 
produces  a  green  colour  and  a  greenLsh-browii 
gelatinous  precipitate,  and  lead  acetate  produces 
a  yellow  gelatinous  precipjt.ote.  The  infusion  is 
sUghtly  acid  to  litmus  and  gelatinises  alliumin. 
The  specific  gravity  of  a  10%  dgcoction  is  10068 
and  the  content"  of  dissolved  solids  24-4%. 
Analvses  of  the  raw  and  roasted  seeds  gave 
respectively:  Moisture  1480  and  8-13,  fat  8-68 
and  6-95.  nitrogen  6-42  and  5-21,  sucrose  traces, 
nitrogen-free  material  other  than  fibre  9-78  and 
1611,  crude  fibre  22-29  and  2218,  ash  4-20  and 
4-37%.  The  constants  of  the  oil  from  the  raw 
and  roasted  seeds  a^e :  nD  =  l-467  and  1-409, 
saponification  value  190-2  and   190-7. — J.  II.  J. 

Study  of  the  stereolxomerism  of  a  fermentation  lactic 
acid.     Thomas.  See  XV'III. 


the  bags  tightly;  the  tins  are  then  sealed  her- 
metically. The  paper  prevent-^  the  food  dming 
into  contact  with  the  metal. — W.  P.  S. 

Food  for  the  feeding  of  afjricutturnl  stock  ;    A  viilk- 

lik-e .        W.     J.    jlelhuish,    Poolo.     l>orset, 

Eng.     Pat,     101,264,     Apr,     25,     1916.     (Appl. 
No.  5944  of   1916  ) 

To  make  10  galls,  of  food.  8  galls,  of  water  fs 
heated  to  boiling  in  a  jacketed  pan.  2  galls,  of  lime 
water  is  poured  in, 'and  the  source  of  he.it  removed. 
Then  160  grains  of  pota.ssium  or  sodium  phosphate 
is  addeil  and  16  1b.  of  pea  mits  which  bave  been 
coarsely  ground  is  stirred  in,  with  100  grains  of 
calcium  chloride  and  5  1b.  of  malted  dextrin  oi- 
other  sweet  ,>ning  agent.  About  200  grains  of 
sodium  bicarlionate,  250  grains  of  magnesium 
carbonate,  and  100  minims  of  50";,  butyric  acid 
are  also  a<lded.  The  pan  is  io\-<'r('d  ;ind  the 
contents  kept  stirred  for  20  mins.,  after  which  they 
are  poured  on  to  a  cloth  filter,  and  20  grains  of 
amiuoniuni  carbonate  is  stirred  into  the  filtvrate. 
When  the  temperature  his  fallen  to  blood  heat, 
120  grains  of  citric  acid  is  added  and  the  food 
stirred.  Instead  of  pea  nuts,  any  other  starthless- 
legume  io;itaiuing  an  edible  oil  may  be  used. 
The  nuts  may  be  bl.an<  hed  before  use.  To  increase- 
the  amount  of  solid  matter  in  the  food,  a  port'on, 
or  the  whole,  of  the  insoluble  matter  of  the  nuts 
may  be  left  in. — J.  n.  J, 

Pastetirisation  [of  milk]  ;    Process  of- 


I 


-  F.  A. 
Haines.  .Vssignor  to  D.  C.  Kerckhoff.  St.  Louis-, 
Mo.  U.S.  Pat.  1,196.357.  Aug.  29,  I9I6> 
Date  of  appl.,  Dec.  4,  1915. 

Mii.K  at  40 -F.  (4-5°  C.)  is  passed  through  a  coil 
at  185°  F.  (85'  C).  whereby  it  is  heated  to  160°  P.. 
(71°  C.)  and  remains  at  that  temperature  for 
i — I  hr.  It  is  then  passed  to  a  primary  cooler 
where  its  temperature  is  rapidly  reduced  to- 
140  F.  (60°  C.)  and  where  it  reniains  for  20 — 
30  mills.,  after  which  it  is  cooled  further. — J,  H.  .T. 

Milk  :    Method  of  preserving .     J.  W.  Davies, 

Bo,ston.    Mass.      U.S.    Pat.    1,197,270,   Sept.   5, 
1916.     Date  of  appl.,  Jan.  24,  1916, 

Tui-:  milk  is  pasteurised  at  a  temnerature  siifTi- 
ciently  hisrh  to  destroy  bac  teri.a,  without  changing 
the  condition  of  the  milk  constituents,  and  is  thea 
transferred  to  containers  whilst  at  subst'intially 
the  same  t'mperature.  The  milk  is  tivinsferreJl 
to  a  hot  room,  kept  at  a  permanent  preservative 
temperature,  between  140°  and  152  '  F..  ((JO'  and 
66°  CM,  whereby  b.acterial  develo])ment  is  pre- 
vented, so  that  the  milk  may  be  maintained  in 
stable  condition  for  long  periods  of  time. — B.  N. 

Preservinri  fruit-juices.  C.  E.  TJurke,  Berkelev, 
and  D.  E.  Fogg.  Oakland.  Cal.  U.S.  Pat. 
1,197,442.  .Sept.  5,  1916.  Date  of  appl.. Oct.3,1914. 

FiiinT-jriCRS  are  clarified  by  treatment  with 
"  pith  extract  of  a  citrus  fruit  pith,"  together 
with  a  reagent  promoting  the  coagulation  of  such 
extract. — B.  X. 


P.^TENTS, 


F.  Hugh,  New 


Foods  ;    Method  of  cannin//  — 

York.    Eng,  Pat.  12,440,  Aug.  30,  1915,    Under 
Int.  Conv.,  Sept.  rJO,  1914. 

FooD.s  such  as  fruits,  vegetables,  meat,  and  fish, 
are  placed  in  bags  made  of  waterproof  p.ajier, 
which  are  loosely  closed  with  wooden  clamps. 
The  filled  bags  are  then  plac-ed  in  tins,  water  is 
added  to  fill  the  space  between  the  bag  and  the  tin, 
and  the  whole  is  ,subjected  to  a  sterilising  operation, 
during  which  the  wooden  clamps  swell  and  close 


XIXb.-WATER  PURIFICATION:  SANITATION. 

Stcii)tmii>!/    itoijl.i  ;    Clirmical    pnrificalion    of . 

G.  W,  llei.se  and  R,  H,   Aguilar.     Philippine  J. 
Sci.,  1916.  11(.\.),  105—122. 

ExPEniMEKT.s  were  made  with  copper  sulphate 
and  bleaching  powder  at  swimming  baths  at 
Manila  supplied  with  a  river  water  which  was 
impure  and  turbid  from  finely-dividcid  clay,  and 
which  pos.se.ased  a  high  degree  of  hii-ariionale 
alkalinity.  Copper  sulphate  addc-d  (<>  the  clean 
water  in  the  bath  failed  to  keep  clown  the  mmilier 
of  bacteria.  Bleaching  powder  also  faileil  when 
added  in  one  large  dose  to  the  clean  water,  the 
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body  .soorctions.  particularly  sweat,  consuniing  a 
larcr<>  amount  of  the  ehloiine  added  and  preventins; 
st evil isa.t ion.  When  hleaehini;  iiowder  was  added 
daily  in  the  amount  of  O")  part  of  available 
<hlorine  per  million  parts  of  water,  the  nunilier 
of  baetm-ia  was  kept  below  200  per  e.e..  and  li.  coli 
was  absent.  The  water  ooidd  be  kept  fit  for  use 
for  one  anil  f  wo  weeks.  No  ccrei^t  ehance  was 
jirodiieed  in  the  chemieal  quality  of  the  water  as 
ri'gards  turbiditv  and  oxygen  absoiption.  The 
tomperaturo  of  the  water  "was  27" — 30°  C.  One 
bath  was  in  tlie  open  air  and  exposed  to  sunlisjht  ; 
the  water  in  this  bath  ronsunied  the  available 
ehlorine  nuieh  more  rapidly  tlian  the  w.iter  in  the 
indoor  baths.  The  liest  chenucal  te.sts  to  judge 
the  qu.ility  of  the  water  were  determinations  of 
the  free  ehlorine  and  of  the  fou,sumption  of  free 
ehlorine.  The  oxygen  absorption  test  at  the  end 
of  e.arh  week  was  proportional  to  the  number  of 
bathers.—  J.  H.  J. 

Atilisepficf! :  Comparative  action  of on  pus  and 

on  pure  eultures.     A.  Liimiere.     Comptes  rend.,    , 
1910,   163,  309—311. 

The  author  studied  the  relative  resistance  to 
disinfection  of  pus  from  a  shell-wound,  containing 
white  Staphylococci  and  broth  cultures  of  the 
same  organism.  Tlie  antiseptics  employed  were 
phenol,  hermophenyl  (mercuii-phenoldlsulphonate 
of  sodium),  and  sodium  hypochlorite,  as  repre- 
senting respectively  tlie  groups  of  phenolic, 
metallic,  and  oxidising  antiseptics.  It  was  found 
that  under  the  conditions  of  the  experiments 
(action  for  2  hours  at  38°  C).  the  amount  of 
hypochlorite  required  to  sterilise  pus  was  aliout 
12  times  as  nuich  as  was  required  for  an  equal 
volume  of  broth  culture.  Hermophenyl  and 
phi'uol  showed  far  less  ditTerence  of  activity  in  the 
two  media.  The  reduced  bactericidal  action  of 
hj-pochlorite  in  pus  is  attributed  to  combination 
with  organic  matter  ;  toxins  present  are  oxidised  ! 
and  rendered  innocuous  to  a  greater  extent  by 
this  .antiseptic  than  by  those  of  the  phenoUc  and 
metallic  groups.  Tlie  experiments  indicate  that 
in  the  treatment  of  suppurating  wounds  with 
h^■poc^llorite,  relativciv  strong  solutions  should  be 
used.—,!.  H.  L. 

P.\TEN'T3. 

Waier  and  other  liquids  ;  Treatmeni  oj .    S.  H. 

Menzies,  London.  Eng.  Pat.  13,087,  Sept.13,1915. 

Thf.  reagent  by  which  the  water  is  to  be 
treated  is  suppUed  by  u>eans  of  a  small  pump, 
preferalily  of  a  positive  t^-pe.  which  has  a  by-pass 
lietween  the  suction  and  the  deliveiy.  so  that  on 
opening  the  valve  on  the  by-pass,  the  delivery 
of  the  pump  is  reduced  to  an  extent  depending 
upon  the  degree  of  opening.  This  punip  is 
mounted  upon  the  same  spindle  as  the  main 
pump  by  which  the  wat«r  to  be  treated  is  passed 
through  the  treatment  plant.  Tlie  main  pump 
delivers  into  a  pressure  tank,  of  such  size  that  the 
water  remains  in  contact  with  the  reagent  for  the 
desired  length  of  tune.  Into  the  outlet  pipe  from 
this  tank,  another  small  pump  of  the  above  ty^e 
may  deUver  a  determined  quantity  of  another 
reagent,  such  as  a  de-chlorinating  reagent. — J.  H.  J. 

Waier;   Treatment  oj for  soficning,  purifying, 

and    like   purposes.      H.    J.    ilagrath,    London. 
Eng.  Pat.  17,133,  Dec.  6,  1915. 

A  RF.CT.^XGrLAR  tank  has  a  shallow  layer  of  gravel 
on  the  bottom,  over  which  is  a  deep  layer  of 
permutit  or  other  base-exchanging  material.  The 
water  enters  by  a  valve,  worked  by  a  ball  float,  in 
the  side  of  the  tank,  above  the  permutit.  and  stands 
at  a  level  a  little  above  the  valve.  It  lea,ves  by 
a  three-way  tap  at  the  liottom.  To  regenerate  the 
material  a  solution  of  siilt  is  poiu'ed  in  at  the  top  of 
the  tank  and  allowed  to  trickle  out  through  the 


cock  at  the  bottom.  ^Vlternatively,  the  tank  may 
be  tilled  w  ith  s;ilt  solution  by  upward  displacement, 
a  pipe  being  provided  passing  from  tlie  top  of  the 
tank  to  the  bottom  and  along  the  floor,  Hk;  i)ortion 
along  the  floor  being  perforated  and  connected 
with  a  socket  leading  to  the  exit  tap.   -.T.  II.  .7. 

Water-ptirifijinri  apparatus.  M.  P.  Newman,  Oak- 
mont,  A.ssignor  to  W.  B.  Scaife  and  Sons  Co., 
Pittsburgh.  Pa.  U.S.  Pat.  1,195,391,  Aug.  22. 
19I(>.     Date  of  appl..  May  12,  1916, 

TilK  apparatus  consists  of  a  treatment  and  settling 
tank,  a  gravity  filter,  and  a  jiuriiied  water  ivservoir 
whiih  is  placed  at  a  higher  level  than  the  fdter. 
The  inflow  to  the  filter  is  controlled  by  a  float 
valve  operated  by  the  level  of  the  water  ov<h-  the 
filter,  and  tlie  outflow  fi^oni  the  fillei'  is  controlled 
by  a  float  valve  in  the  reservoir  operated  by  the 
level  of  the  water  therein.  The  float  operating  the 
inlet  valve  is  provided  with  a  devi<'e  for  closing 
the  outlet  valve  at  a  regulated  minimum  water- 
level  in  the  fUter.  A  system  of  pipes  and  valves 
is  provided  for  washing  the  filter  by  a  reverse  flow 
of  the  purified  water  thi-ough  the  filter. — .T.  H.  J. 

Water-purifying  apparatus.  A.  van  \'loten,  Den- 
ver, Colo.  U.S.  Pat.  1.195,537,  Aug.  22.  1910. 
D.ite  of  appl.,  June  2,  1915. 

The  apparatus  consists  of  a  precipitation  tank, 
having  at  its  lower  end  a  funnel-shaped  mixing 
compartment.  The  water  and  chemicals  are 
supplied  to  the  mixing  compartment  under  pres- 
sure, and  pass  upwards  between  the  edge  of  a 
conical  baffle-plate  and  the  side  of  the  tank. 
Above  the  mixing  compartment  is  an  annidus 
of  inverted  V  cross-section,  spaced  from  the  side 
of  the  tank,  around  which  the  upward  flow  of  the 
liquids  takes  place.  The  upper  portion  of  the 
tank  is  cylindrical  and  acts  as  a  setthng  compart- 
ment. The  top  of  the  tank  is  closed  and  carries 
the  exit  pipe. — J.  H.  J. 

Water  ;  Process  of  purifying  - 


.     O.  P.  Hoover,  . 
Columbus,  Ohio.     U..S.  Pat.  1,197,123,  Sept.  5, 
1916.     Date  of  appl..  July  11,  1916. 

Bauxite  is  treated  with  sulphuric  acid  in  such 
proportion  as  to  form  a  mixture  containing  ba.sie 
aluminium  sulphate,  sulphuric  acid,  and  the 
insoluble  impurities  of  the  bauxite.  Water  is 
added,  and  the  resulting  mixture  is  added  to  the 
water  to  be  purified,  thus  forming  aluminium 
hydroxide.  This  is  settled  with  the  entrapped 
impurities  and  the  initial  mipurities  of  the  bauxite, 
and  the  purified  water  drawn  oil"  for  use. — B.  N. 

Sterilisation  of  liquids.  JI.  von  Recklinghausen, 
A.  llelbronner.  and  V.  Henri,  Paris,  Assignors 
to  The  R.T'.V.  Co..  Inc..  New  York.  U.S.  Pat. 
l,196,4Sl,Aug.29.1910.Date  of  appl.,Dec.21,1912. 

The  sterilising  apparatus  comprises  a  vapour 
electric  lamp  consisting  of  an  enlarged  non- 
luminous  portion  at  one  end.  containing  both 
electrodes,  and  a  narrow  luminous  portion.  Tlie 
lamp  is  placed  in  the  side  of  a  sterilising  chamber, 
so  that  the  narrow  portion  projects  into  a  tube  in 
the  chamber  :  the  non-luminous  part  of  the  tube 
remains  outside  the  chamber. — .T.  H.  J. 

Insecticides  or  plant  tcashes.  G.  J.  LemmerLs, 
Wateringburv.  and  P.  J.  Frver,  Tonbridge.  Kent. 
Eng.  Pat.  101.308,  Feb.  25,  1910.  (Appl.  No. 
2856  of  1916.)  ^ 

The  plant  wash  comprises  two  solutions.  One  is 
prepared  from  resin  soap,  which  is  rendered  com- 
pletely soluble  bv  the  addition  of  15 °o  of  alcohol 
to  the  heated  soap,  or  75  °o  of  alcohol  to  the  cold 
soap.  Instead  of  alcohol,  30 °o  of  soap  maybe 
used,  which,  when  added  to  the  heated  resin  soap, 
produces  a  clear,  non-setting  liquid.  This  .solution 
is   added   to   the   water  with   which   the   second 


lOSO 


Cl.  XX.— organic  products  ;  MEDICINAL  SUBSTANCES  ;  ESSENTUL  OILS.      [Oct.  3i,  I9i6. 


solution  is  to  l>e  ililuted.  in  order  to  soften  it.  The 
stH-ond  solution  >s  the  insecticide  pitipor,  and  is 
made  with  soap  as  a  basis. — J.  H.  J. 

.Vi(t><iii«'    nolutiotis     [dipping    baths]  :     Method    of 

t'-stiiuj -.      K.     O.     Mewborne     and     II.     K. 

-Mcfounell.  Assignors  to  Tlio  Kentuckv  Tol)acco 
Product  Co..  I^uisviUe.  Kv.  U.S.  Pat.  1.1 97. U2, 
Sept.  .5.  1910.     Date  of  appl..  May  IS.  1915. 

The  nicotine  content  of  dippins;  baths  is  deter- 
mined by  directly  titrating  a  test  portion  of  the 
solution,  purifieil  to  ivmove  interfering  matter, 
with  a  standard  solution  of  .silicotunustii-  acid,  in 
the  pivsence  of  a  suitable  excess  of  mineral  acid, 
but  in  the  absence  of  an  indicator. — B.  N. 

Water  ;  Piirifirathn  of .  H.  Kriegshcini.  Ber- 
lin. As.signor  to  The  Pernnitit  Co..  New  York. 
U.S.  Pat.  l.PJT.tJlO.  Sept.  12,  ]91(i.  Hate  of 
appl.,  Aug.  II,  1914. 

See  Eng.  Pat.  17,494  of  1914  ;  this  J.,  191.j,  885. 

.4*1  improved  fertitiser  [from  activated  sfipojre  sludge]. 
Kng.   Pat.   8397.     See  XVI. 
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Diijitalis  (jroiip  :  Chcmk<il  io)ii>tiluli<i»  atid  pharma- 

lological    aftioii    of    siibslaiiccs    uf    the .     W. 

.straub.     Biocheni.    Zeits..    PJltl.    25,   132—144. 
J.  Uhem.  Soc,   1910,   110,  i.,  OlS. 

The  lethal  doses  of  the  various  glucosides  of  the 
digitalis  group  and  their  "  genins  "  on  frogs  was 
deteiTuined.  and  also  their  relative  actions  in 
certain  cases  on  the  isolated  hearts.  The  lethal 
closes  are  given  in  the  following  taltle.  the  results 
being  expivs.sed  in  grins,  of  drug  per  grm.  of  body- 
weight  : — - 

Digitoxin    0-OOOOOSfl 

K.  itrophauthin  . . .  0O0U00075 
Cvmarin    0-0000008 


Bigitoxigenin    0-000006 

Strophanthidin     (10000025 

Cymarigenin   0-0000025 

Digitalin  and  digitalenin  were  not  sufficiently 
.soluble  for  determinations  of  toxicity  to  be  made. 
The  glucosides  are  therefore  more  toxic  than  their 
genius.  The  toxicities  of  cymarin,  cymarigenin 
(identical  with  strophanthidin),  and  cymaric.  acid, 
of  which  the  chemical  relationships  to  one  another 
were  detemiined  bv  Windaus  (this  .)..  1!)15.  851). 
were  found  to  be  0  0000008,  0  0000025.  and 
0-00042  (in  the  same  units).  The  benzoate  of 
cjTuarigenin  has  a  toxicity  represented  liy  the 
number  0  000025.  Xo  conclusions  are  drawn  as 
to  the  relationship  Vjetween  chemical  coiLstitution 
and  phannacological  action. 

Rhatnnus  tiarks  ;  Analysis  of .     O.  Tunmann. 

Apoth.-Zeit.,    1915,    30,    042.     J.    Chem.    .Soc, 
1910,  110,  ii.,  504. 

The  red-coloured  foam  which  is  obtained  when 
drugs  containing  anthraquinones  are  shaken  with 
sodium  hydroxide  solution  (compare  thLs  J.,  1910, 
yOO)  is  probably  due  t<j  the  presence  of  chrysoph- 
auol  ;  the  latter  is  present,  therefore,  in  Jihamniis 
carniolicHH  as  well  as  in  /?.  catltarlicus,  ajid  the 
reaction  simply  serves  to  distinguish  these  from 
the  American  rhamnus  bark,  R.  purskiuna. 
Tschirch's  colorimetric  method  indicates  that  the 
quantities  '>!  anthra((uinone  derivatives  in  J{. 
fraiit/ulus  and  in  H.  pitrshiaiui  have  a  ratio  of  4  :  1, 
whilst  according  to  the  author's  gravimetric 
methotl  (tliis  J.,  1910.  273)  the  ratio  between  the 
two  respective  quantities  is  3  or  2-5  :  1. 

Vanilla  heans ;  Effect  of  curbuj  on  the  aromatic 
constituents  of — ^— .  F.  Rabak.  .T.  Jnd.  Eng. 
Chem.,    1910,   8,  81.5—821. 

L.VBOl{.\Tol!V  experiment.s  were  made  on  tli<-  effect 
on  vanilla   beans  of  different  methods  of  ciiring. 


Twelve  lots  of  beans  were  used,  of  which  six  were 
cured  at  the  oi-iiinary  temperature  and  six  in  a 
water-oven  at  40  -  -(H*"  t'.  Of  each  sot  of  six.  one 
lot  was  cvucil  witliout  any  pri-hininary  treatment 
and  the  othci-s  weiv  tii-st  immci-sed.  for  the  periods 
mentioned,  three  times  successively  in  water  at 
different  temperalm-es.  viz..  for  30  sees,  at  intervals 
of  1  min.  at  ,40^  t'..  fm-  20  sees,  at  mtervals  of 
I  min.  at  tiO^  C".,  and  for  10  sees,  at  intervals  of 
i  min.  at  .'^0\  90^  and  100^  O.  respectively. 
Extracts  were  prepared  from  the  cured  beans  to 
afford  a  better  ba?is  for  comparison.  It  was  foimd 
that  extracts  pivpared  fi-om  beans  ctired  at  the 
ordinary  temperature  were  stipei'ior  in  colour, 
odour,  and  tJiste  to  tho.se  prepared  fi-om  beans 
cured  at  a  higher  temperature.  The  extracts  In 
most  cases  were  richer  in  vanilla  resins  and 
colouring  matter  than  i-onimcrcial  extracts.  In 
the  preijai-ation  of  the  extracts  a  considerable 
proportion  <.if  the  resiivs  remained  tindissolved 
when  the  solvent  had  a  low<-r  alcohol  concentration 
than  05°,,.  It  is  concluded  that  the  commer<-ial 
ciu-ing  process  might  with  advantage  be  consider- 
ably shortened  and  siniiilified,  and  in  oi-der  to 
produce  unifonuity  in  Ibe  mniposition  of  vanilla 
exti-acts  it  is  recouimended  that  the  green  beans 
be  imported,  and  cured  under  iiuLform  conditions. 
The  best  residts  appear  to  be  obtained  by  curing 
at  the  ordinary  t^-mperature,  either  without 
previous  treatment  or  after  treatment  witli  water 
at  temperatures  up  to   90    ('.   for  a  short  period. 

— A.  S. 

Deodar  tree  wood  ;  [Constiliirnis  of  the]  volalile  oil 

of    Indian .     O.    I).    Roberts.     Chem.    Soc. 

Trans.,   1910,    109,   791^790. 

Two  samples  of  the  volatile  oil  from  the  wood  of 
Indian  deotlar  tree  (Cedrus  deodara,  Lond.  ;  C. 
libani.  Barr. )  were  of  reddish-laown  colour 
and  ch-ciract eristic  balsjimic  odour  and  had  the 
following  constants  :  sp.gr.  at  15°  C,  0-9549  and 
0-9750:  aV  (100  mm.M-ube)  = +.52''10'  and 
+34°  6';  nu'=  1-5195  and  1-5225;  acid  value, 
5-6  and  4-5  ;  ester  value.  19-3  and  4-9  ;  ester  value 
after  acetylation,  30-8  and  34-1.  The  oil  contains 
about  2"o  of  a  ketone,  CoH,iO,  probably  p- 
methyl-.i3-tetrahydroacetophenone,  giving  a  semi- 
carbazone,  ni.pt.  103° — 104^  C,  which  on  decom- 
position with  dilut«  sulphuric  acid  and  distillation 
with  steam  jaelds  p-tolylmethylketone  ;  about 
0-07  "o  t"  0-4%  of  an  unidentified  phenol  giving  a 
blood-red  coloration  with  ferric  cldoride  and 
forming  a  benzoyl  deiavative.  m.pt.  70"  C.  ;  3% 
to  12  °o  fif  the  esters  of  hext)ic.  heptoic,  and  stearic 
acids  ;  50  °o  to  70  %  of  sesq'.iiterpenes  of  variable 
rotation,  together  with  sesquiterpene  alcohols 
associated  with  liigh  boiling.  visci^)us  decomposition 
products. — T.  C. 

Hydnocarpus  venenala.  dacrtner :  False  chant- 
mooyra.  II.  C.  Brill.  Philippine  J.  Sci.,  1910,  11, 
75—^0. 
Thr  kernels  obtained  from  the  seeds  of  H.  venemUa 
yielded,  by  expression.  51-2%  of  a  greenish-yellow 
oil  having  the  following  charai-ters  : — sp.  gr. 
at  30°C.,  0-9475;  m.pt.,  19"— 20=0.  ;  [«]d -= 
-1-52  03";  «-u  =1-4770;  saponif.  value,  200-3; 
acid  value,  41  ;  iodine  value,  991.  It  contains 
a  cyanogenetic  gliK-oside,  chaulmoogric  acid,  and 
hydnocarpic  acid.  The  oil  closely  resembles  true 
chaulmoogra  oil  obtained  from  Taralctogemis 
Kurzii,  and  also  the  oils  obtained  li-oui  H- 
Wicihtiuua  and  H.  unllnlniinlica  (see  this  .1., 
1904,  009;  1905,  741).  .Since  the  chemical  coii- 
stituents  are  identical,  it  is  probable  that  cliaul- 
moogra  and  hydnoi-arpus  oils  would  have  the  same 
phvsiologi(-al  properties  ;  gynocardia  oil,  which  u> 
optically  inactive,  might  be  "dillerent .  depending"" 
whether  the  jilivsiological  activity  is  due  to  the 
unsaturated    acids    present    in    the    chaulmoogra 
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and  hvdnocarpus  oils  or  to  the  glucoside  present  ] 
in  all  "the  seeds.— W.  P.  S.  I 

Thyrixil  from   Moxarda  puncliila.     K.  M.  Holnies. 
Peif.  and  Esseiit.  Oil  Rec.  lOUi.  7,  :U1— 312. 

ExPEKIilEXTS  have  been  made  in  the  L'nited 
States  (Dept.  Agi-ii-.  Bull.  No.  372)  on  the  cultiva- 
tion and  exploitation  of  Motiarda  punctata  as  a  I 
soiu-ce  of  thymol,  this  plant  being  eoiuadered 
more  suited  to  the  particular  circumstances  than 
the  Indian  plant  "  Ajowan ''  {Cartim  copticum) 
which  serves  as  the  raw  material  for  the  extraction 
of  th>niol  in  Germany.  The  seeds  of  Monarda  j 
used  for  the  exiieriments  gave  rise  to  two  \-arieties 
of  plants  :  dark  plajits  with  more  serrate  leaves 
and  a  pronounced  red  coloration  in  stems  and 
branches,  and  hght  green  plants  with  larger 
leaves,  practically  free  from  red  coloration.  Tlie 
average  yields  of  oil  were  010"o  from  the  dark 

Slants  te.sting  Cli^o  of  phenols,  and  0-42  "„  from  the 
ght  plants  testing  69"o  of  phenols.  Tl\e  light 
plants  also  produced  more  leaves.  Cultivation  of 
this  t\"pe  in  subsequent  yeai-s  showed  in  some 
crops  an  increased  yield  of  oil  up  to  0-14 "o.  a"d 
phenol  contents  up  to  72 — 74  °o.  Particulars  of 
cultivation  are  given.  The  best  results  were 
obtained  on  rich,  well  drained  sandy  loana  under- 
lain with  marl  or  calcareous  clay  at  a  depth  of 
2 — 3  ft.  :  the  plant  requires  a  good  supply  of 
lime.  Cutting  should  he  performed  in  the  flower- 
bud  stage  and  the  herb  taken  to  the  distillery 
without  diying.  The  distillation  water,  relatively 
rich  in  phenols,  is  reserved  and  added  to  the  next 
batch  of  herb  for  distiUation.  Tlie  crude  oil 
contains  a  small  quantity  of  carvacrol  and  some 
cyuiene  and.  in  the  manufacture  of  thymol,  the 
crude  product  is  fractionated.  The  thjTnol  is 
sepanited  from  the  fraction  l>oiUng  between  215'  and 
240'  C.  a  crystal  of  thymol  being  added  to  induce 
cn-stalhsation.  With  systematic  working  of  the 
fractions,  a  commercial  \-ield  of  ti(V3<'o  of  white 
crystalUsed  thymol  is  obtained.  It  is  calcidated 
that  from  a  first  year's  crop.  20  lb.  of  oil  per  acre 
may  be  expected  and  from  subsequent  crops  30  lb. 
or  even  40  lb.  of  oil  per  acre.  The  expenses  of 
cultivation  are  estimated  at  $23  per  acre  for  the 
first  year  and  >!19  for  subsequent  years  ;  replanting 
vrili  not  be  required  oftener  than  once  in  five 
yeare.  The  average  profit  over  a  period  of  five 
years  is  estimated  at  §16  per  acre. — J.  F.  B. 

Vitamiiies  :  Chemistrii  oj  the .   B.  R.  WiUiams. 

PhiUppine  J.  Sci.,  1916.  11,  49—57. 

The  following  method  was  employed  for  obtaining 
"  vitamine "  from  rice  pohshings.  Twenty-ftve 
kilos,  of  the  polishings  was  macerated  mth  alcohol 
containing  hydrochloric  acid,  the  liquid  then 
pressed  out.  concentrated  at  a  low  temperature 
under  reduced  pressure,  and  the  aqueous  portion 
separated  from  the  layer  of  fat.  This  aqueous 
portion  was  treated  ^vith  phosphotungstic  acid. 
the  precipitate  collected,  washetl  vnih  dilute 
sulphiu'ie  acid,  ah--dried.  m^ixed  with  excess  of 
barium  hydroxide,  and  the  mixture  extracted 
with  water  :  the  extract  was  freed  fi-om  Viarium 
and  sulphiu'ic  acid,  neutralised  with  nitric  acid, 
concentrated  tmder  reduced  pressirre,  and  then 
treated  with  silver  nitrate.  The  precipitated 
purine  bases  were  separated,  the  solution  treated 
with  a  further  quantity  of  silver  nitrate  and  an 
amount  of  bariimi  hydroxide  sufficient  to  produce 
a  permanent  precipitate  ;  the  latter  was  collected, 
decomposed  with  hydrogen  sulphide,  the  silver 
sulphide  sejiarated.  barium  present  was  removed 
as  sulphate,  and  the  .solution  then  concentrated 
and  treated  ^^ith  twice  its  volume  of  alcoliol. 
A  precipitate  formed  which  had  slight  curati\'e 
properties  when  administered  to  fowls  suffering 
from  beri-beri  :  it  contained  a  considerable 
quantity  of  nicotiiuc  acid.     The  solution  from  this 


precipitate  was  evaiwrated  over  sulphuric  acid 
at  oi-dinary  pressui'e  ;  a  small  quantity  of  crystals 
formed  on  the  surface  of  the  liquid,  the  yield  being 
a))Out  35  mgnns.  These  crystals  had  ni.pt. 
223'  C,  a^d  had  pronounced  curative  powers. 
About  0-2  grm.  of  amorphous  material,  having 
curative  powers,  also  separated  as  the  liquid  was 
concentrated  :  when  the  latter  was  evaporated 
completely,  a  flhu  weigliing  0-25  grm.  was  obtained 
which  had  moderate  cuiative  powei-s.  The  effects 
of  nicotinic  acid  and  its  derivatives  on  neuritic 
fowls  were  also  determined.  Nicotinic  acid, 
trigonellin.  and  p-hydroxynicotinic  acid  effected 
little  improvement  ;  the  hydrochloride  of  the 
methyl  ester  of  nicotinic  acid  produced  a  marked 
Init  temporary  unprovement. — W.  P.  S. 

a-Propyl-d-galacloside ;     Biochemical    synthesis    oj 

try  vieans  oj  an  enzyme  contained  in  air-dried 

hottmn-jennenlation  beer  yeast.  E.  Bourquelot 
and  A.  Aubrv.  Comptes  rend.,  1916,  163,  312^ 
315.     (See  this  J.,  1915,  159.) 

Three  litres  of  solution,  containing  30  gi-ms.  of 
galactose,  750  grms.  of  propyl  alcohol,  and  600  c.c. 
of  maceration  juice  from  bottom-fermentation 
yeast,  yielded  after  S  months  at  the  ordinary 
temperature,  21  gnus,  of  crystalhne  a-propyl- 
galactoside. — J.  H.  L. 

Alkylamines  :    Preparation    of .      H.   Krause. 

Chem.-Zeit.,   1916,  40,  810. 

Havixg  recently  devised  a   pi-actical  process  for 
the  preparation  of  the  nitroparaffins,  the  author 
has    studied    the    reduction    of    these    bodies    to 
alkylamines  by  iron  and  hydrochloric  acid  by  a 
process   similar  to   that    emfiloyed   in   the   manu- 
facture of  aniline.     It  is  known  that  the  reduction 
of    nitrobenzene    may    be    effected    with    only    J^, 
of  the   theoretical   quantity   of  hydrochloric   acid 
and   that   the   niixture   remains  acid   tlvroughout. 
owing  to  the  weakly  basic  character  of  the  aniline. 
The    alkylamines   are    stronger    bases,    and   when 
workins   with   a   fractional   proportion   of   hvdro- 
chloric^acid  (h  of  the  theoretical)  at  50" — 60"  C, 
the    acid    reaction    soon    disappears    and    ferrous 
hydroxide     is     precipitated,     becoming     oxidised 
later  to  the  ferric  condition.     The  Uquid  acquires 
an    increasingly    alkaline    reaction    and    an    am- 
moniacal    odour.     Thus    the    reduction    of     the 
nitroparaffins    proceeds    in    an    alkaline    medium 
I   but    less    energetically    than    at    fli-st,   and    since 
I   the  hquid  contains  no  trace  of  iron  salt  in  solution 
it  is  inferred  that  the  reduction  is  effected  by  the 
nascent  hydrogen  produced  by  the  action  of  the 
I   amine  hydrochloride  on  the  metallic  iron,  analo- 
gous to  the  action  of  ammonium  chloride.     This 
view  is  supported  by  the  fact  that  hon  and  water 
alone  have  no  action  on  tht  nitroparaffins,  but  if  a 
httle  alkylamine  hydrochloride  be  added,  reduction 
sets  in.   '  The  red\i"ction  of  nitromethane  with  iron 
;   and    h    of    the    theoretical    quantity    of     hydro- 
chloric acid  for  6  hours  gave  a  yield  of  75  °o  of  the 
calculated  quantity  of  amine  ;   in  3  hours  the  yield 
was  only  5S  °o.     The  reduction,  however,  proceeds 
more  energetically  and  completely  when  a  larger 
proportion    of    acid    Ls    employed;     for    instance, 
with  1-5  mol.  of  acid  to  1  mol.  of  nitromethane 
(theoretical    proportion    7:1)    the    reduction    is 
I   practicallv  complete  after   1   hour  at   70"  C.  and 
I    the  Yield  "of  methvlamine  is  nearly  quantitative: 
the  reduction  of  nitroethane  under  similar  condi- 
tions   requires    a    loutter    time    but    the    yield    is 
'   practically  as  good. — J.  F.  B. 

Ether   for    ancesthesia  ;     Determination    of    small 

amounts    of    alcohol    and    water    in  .       E. 

ilaUinckrodt.  iun..  and  A.  D.  Alt.    J.  Ind.  Eng. 
Chem.,    1916,    8,    807 — 812. 
To  determine  water,  the  ether  is  dehydrated  with 
a  knon-n  weight  of  anliydrous  potassium  carbonate. 
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If  alcohol  also  is  present,  some  b  retAlncd  by  the 
potiissiiim  i-;u-l>oaato  and  vitiates  the  result.-;,  but 
it  ean  be  removed  by  washing  two  or  three  tinies 
with  ptire  anhyilroiis  ether  befoiv  dryin.;  and 
re-weighintr.  It'  the  speeilie  jrravity  of  the  ether 
after  dehydration  with  potassium  earbonate  be 
determineil,  the  aUohol  content  ean  be  read  directly 
fron.  a  curve.  A  curve  is  given  for  the  vaUies  at 
•2-i  on  the  hydrogen  scale.  It  is  nearly  a  straight 
lino  ;  th'^  average  values  for  pure  anhvih-ous 
ether  and  for  ether  containing  3%  of  alcohol  are 
0-70987  and  0-71301  respectively.  Five  samples  of 
commercial  ansesthesia  ether  gave  the  following 
results  : — 


1 

2 

3 

4 

5 

W»ter,  % 

-Ucohol,  %     

1-08 
■1-42 

1-21 
0-35 

0-12 
0-12 

0-36 
4-25 

0-26 
032 

Alcohol  had  probably  been  added  to  sample  No.  -1. 
It  Ls  questionable  whether  ether  comidying  strictly 
with  the  re<iuirements  of  the  U.S.  I'harmaiopoeia 
(that  it  shiU  consist  of  9(5 "„  of  ethylioxide  anil  i°o 
of  alcohol  containing'  a  little  water)  can  be  made 
by  the  usual  distillation  process.— A.  S. 

Linseed  mucilage  as  protective  colloid.  Colloidal  (/old. 
A.  Gut  bier,  J.  Huber.  and  E.  Kuhn.  KoUoid- 
Zeits.,  191ti.  18,  201 — 210,  2(53 — 273.  Z.  aneew. 
Chem.,  1910,  29,  Ref.,  109. 

The  mucilage  is  prepared  by  shaking  linseed  for 
1  day  at  the  ordinary  temperature  with  water  satur- 
ated with  chloroform,  and  filtering  through  flannel 
and  gla.ss-wool.  The  substan'e  may  be  purified 
by  treating  the  .solution  with  twice  its  quantity 
of  absolute  alcohol,  dissolving  the  precipitate 
in  water  saturated  with  chloroform,  and  dialysing. 
Stable  colloidal  gold  solutions  were  prepared  by 
reducing  gold  cldoride  with  hydrazine  hydrate. 
formaldehyde,  sodium  hydrosulphite,  or  phenyl- 
liydrazonium  chloride  in  presence  of  linseed  muci- 
lage. To  obtain  solid  pi-o,lucts  fram  the  colloidal 
gold  solutions  it  %vas  necessary  to  evaporate  in 
vacuo  over  concentrated  sulphuric  acid,  as  only 
incomplete  precipitation  too!-;  place  on  addition 
of  strong  alcohol. — A.  S. 

Idenlificalion  of  phcnoh  by  the  spectroscope.    Gsell, 
See  III. 

QttarU    glass    apparatus    for    bacteriological    and 
surgical  work.     Paul.     See  V'lII. 

Influence    of    catalysts    (alkaloids,    dyes,    etc.)    on 
yeast-fermentation.    Somogyi.    See  XVIII. 

Detection  of  methyl  alcohol.    Salkow.ski.    See  XVIII. 

Titrimelric  studies.  [Titration  of  hydrogen  peroxide 
and  diethylbarbiluric  acid.]     Enell.    See  XXIII. 

l'.\TENTS. 

Sog  cholera  serum  globulin  ;    Preparations  of -, 

and  process  of  prodticing  sime.  P.  M.  .Justice, 
Ixfndon.  From  H.  K.  Mulford  Co.,  Philadelphia, 
U.S.A.  Eng.  Pat.  101.27.->,  .Mav  31,  1910  (Appl. 
Xo.  77.3.5  of  1910).  Addition  to  Eng.  Pat.  6601, 
May  3,  191.^  (this  .T.,  1910,  6.53). 

TiiK  process  described  in  the  principal  patent  is 
modified  by  treating  the  hog  cholera  antitoxin 
with  a  reagent  other  than  one  which  forms  an 
in.soluble  hydroxide,  e.g..  ammonium  sulphate,  so 
that  the  resulting  mixture  (-ontain.s  about  25 °4 
of  the  reagent,  adding  kieselgulir  or  other  inert 
silicious  earth,  and  filtering  the  mixturi"  under 
pres.sure.  The  percentage  of  the  reagent  in  the 
filtrate,  which  contains  the  hog  cholera  antibodies 
and  globulins,  and  senim  albumin,  is  then  increased 
to  about  50",',.  which  cau.ses  precipitation  of  the 
globulin  and  hog  cholera  antibodi<rs.  These  are 
separated  by  filtration  from  the  serum  albumin, 


whii-h  is  discarded.  The  precipitate  is  freed  from 
excess  of  the  reagent  by  pressure,  and  may  be  dried, 
dialvseil,  or  dissolved  and  stenllsed  bv  lilt  rat  ion. 

"— F.  Sp. 

Amyl  acetate:    Process  of  making .     TI.  Essex 

and  B.  T.  Prooks,  Assignoi-s  to  Gulf  Kcfining  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,197,019,  Sept.  5, 
1916.    Date  of  appl.,  Dec.  8.  1915. 

Pentyl  chloride,  or  the  monohalogen  derivative  of 
a  gasoline  fraction  of  b.pt.  25  — 15  C,  is  heated 
under  jiressure  in  a  rotary  container  with  an 
alkali  salt  of  an  organic  acid,  c .;/.,  an  acetate. so  that 
the  mixture  is   forcibly  agitated  during  heating. 

—J.  F.  B. 

Phosphoric  arid  e.ftcrs  of  carbohydrates  ;  Preparation 

of .     Farbentabr.  vorm.   F.   Baver  und  O). 

Ger.  Pat.  292. S17,  Feb.  26,   1915. 

In  the  preparat  ion  of  phosphoj-ic  acid  esters  from  fer- 
mentable carliohydrates  and  inorganic  phosphate* 
bv  the  action  of  veast  enzvmes  (see  Fr.  Pat.  458,096 
of  1913  ;  this  J.,  1913,  1031),  it  is  customary  to 
heat  the  ndxture  in  order  to  destroy  the  enzjTiio 
when  the  ester  formation  is  complete.  This 
method  has  the  disadvantage  that  part  of  the 
ester  is  thereby  decomposed,  so  that  on  subse- 
cjuently  treating  with  a  calcium  salt,  the  calciunx 
salt  of  the  ester  is  contaminated  with  calcium 
phosphate.  According  to  the  present  patent  the 
enzymic  .activity  is  destroyed  by  addition  of 
tannic  acid,  which  also  precipitates  proteins.  A 
higher  yield  of  the  ester  is  obtained,  and  the 
product  is  purer  than  that  obtained  by  the  older 
method. — A.  S. 

HalogenhydroxyquinoUnes  ;  Preparation  of  deriva- 
tii-es  [metallic  lakes]  of— — .  Soc.  Chem.  Ind.  in 
Basle.    Ger.  Pat.  292,819,  Xov.  22,  1913. 

Met.\llic  lakes,  e.g.,  the  calcium,  zinc,  and  cerium 
lakes,  of  halogeidi>'droxyquinolines  are  prepared 
by  precipitation  methods,  in  jiresence  of  suit;ible 
carriers  if  so  desired.  The  method  is  especially 
suitable  for  the  preparation  of  antiseptic  dressings 
(bolus,  kieselgulir,  or  the  like  impregnated  with  the 
lakes  mentioned)  for  the  drv  treatment  of  wounds. 

—A.  S. 

i-IIydroxypijicridinc   and  its  X-alkyl  derivatives; 

Preparation    of  derivatives   [esters]   of .      B. 

Emmert,  Wiirzburg.  Ger.  Pat.  292,846,  Dec.  8, 
1914. 

Org.\n"ic  acid  esters  of  4-hydroxypiperidine  and 
its  N-alkyl  derivatives  ai'e  prepared  by  the  usual 
methods.  They  are  of  value  as  local  anae.sthetic,s 
and  as  mydriatics.  Examples  mentioned  are  the 
benzoic  and  ;)-toluic  esters  of  4-hydrox>T)iperidine, 
and  the  o-  and  j)-toluic  and  p-nitrobenzoic  esters 
of  N-mothyl-4-hydroxypiperidine. — A.  S. 

Alkali-acetones    and     hydro.ryisopropyl    derivatives 

of  hydrocarbons  ;    Preparation  of .     Farben- 

fabr'.  vorm.  V.  Baver  und  Co.  Ger.  Pat.  293,059, 
July  14,  1914. 
ALK.\r-i-.\(i-:TONKs  are  obtained  by  the  action  of 
diacetoneaUoliol  or  triacetone.-ilcoliol  on  potassium 
or  sodium  or  an  alkali  amide  below  0 '  C.  The 
alkali-acetones  may  be  used  for  the  preparation 
of  hydi-oxvLsopropyl  derivatives  of  hydrocarbons 
or  tlieir  derivatives,  as  described  in  tier.  I'at. 
280.226  and  Fr.  Pat.  474,745  (this  J.,  1915.  378, 
1116),  or  the  two  processes  may  be  combined  in  a. 
single  operation. — A.  S. 

Acetaldehydv  from  acetylene;    Preparation  rtf  — — . 

Farbw.     vorm.     MeLster,     Lucius,     u.     Briining. 

Ger.   Pat.  293.070,  Apr.  24,   1914.     Addition  to 

Ger.  Pat.  292,818. 
Met.^LLIC  mercury   in  presence  of  dilute  acid   is 
used  instead  of  the  mercuric  salt  specified  in  the 
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chief  patent  fspo  I'.R.  Pats.  1,151.928  and  1,151.929 
of  191.-)  :   this  J.,  1915.  1031).— A.  S. 

Atki/l    esters  oi    l-aryl-i-dictkiilaminoethyl-o-pyraz- 

oio»e-.i-earbo.vylic    acid  ;     Preparation    of  . 

Farbw.  vorm.  Mei-ster.  Luchis,  u.  Jiriiniug.  Ger. 
Pat.  293.287,  May  12.  1915. 

Thk  liithcito  vinkiunMi  alkyl  esters  of  l-aiyl-4- 
diethylaiuiiioethyl-5-pyrazolone-3-c:arlK>sylic   acid, 

have  been  found  to  posse.ss  pronounced  anajsthetic 
jiropertii's.  Tliey  aic  obtained  by  treating  cstci-s 
i>f  l-aiyl-5-pyi-a7.olone-3-earboxyiic  acid,  prefer- 
ably in  the  form  of  their  alkali  salts,  %vith  halogen- 
tthyldiethylainines. — A.  S. 

AUiminium  alkyloxides  ;  Preparation  of .  Farb- 

werke  vorm.  Jleister.  Lucius,  u.  Briinincr.  Ger. 
Pat.  293.(513,  Dec.  24.  1913.  Addition  to  Ger. 
Pat.  28(i,59()  (this  J.,  1915,  1168). 

TuE  higher  homologues  of  ethyl  alcohol  are 
caused  to  intei-act  with  metallic  aluminiian  in 
jjresence  of  a  very  small  quantity  of  a  mercuric 
ssilt.  The  reaction  may  be  started  witli  a  portion 
■  )f  the  aluminium  and  the  remainder  added  at 
intervals.  The  alumimum  alkyloxides  are  soluble 
in  the  alcohols  fnan  which  they  are  derived  and 
may  be  recovered  in  a  pure  condition  by  crystallis- 
ing or  by  distilling  oil  the  alcohol. — A.  S. 

Mercury  cliloroaminoglycerol  compoimd  ;  Prepara- 
tion of  a .     B.  Borner,  Hanover.     Ger.  Pat. 

293,692,  Mar.  14,  1913. 
A  SOLUTION  of  mercuric  chloride  in  glycerol  is 
precipitated  with  ammonia  iii  presence  of  water, 
or  freshly-precipitated  hydrous  mercuric  amino- 
<hloride  (infusible  white  precipitate)  is  treated  with 
glycerol,  with  or  without  the  aid  of  pressure  and 
heat.  The  product  is  soluble  in  weak  acids,  such 
as  butyric  acid,  has  no  irritant  action  on  the  skin, 
and,  in  tlie  form  of  ointment,  is  of  value  for  the 
treatment  of  sj-plulis. — A.  S. 

Hog-cholera  serum  (/lobulin  ;  Process  of  produciiuj 

■ .     J.   Reichei,   Assignor  to   H.   K.   ilulford 

Co..  PhUadelphia.  Pa.  U.S.  Pat.  1.197,150, 
Sept.  5,  1916.     Date  of  appl.,  May  27,  1915. 

See  Eng.  Pat.  101,275  of  1916  ;    preceding. 


Method    of    testing    nicotine    solutions. 
1,197,112.     See  XIXb. 


U.S.    Pat. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 

Photographic  images  ;  Process  for  the  simultaneous 

toning  and  fijcing  of  silver .     A.  Spitzer  and 

L.    WiUielm,    A'osendorf,    Austria.     Ger.     Pat. 
292,352,  May  7,  1914. 

Tellcbots  or  telluric  acid  or  their  salts,  especially 
the  sodium  salts,  are  used  in  admistiu-e  with 
sodium  or  auunonium  thiosulphate.  etc.,  for  the 
prerjaration  of  combined  tonhig  and  fixing  baths. 

—A.  S. 

Photographic  materials  {plates,  fihns,  paper,  etc.)tcith 
addition  of  a  dye  by  ichich  the  light-sensitiveness 
is  reduced.  G.  W.  A.  Sosna  and  J.  E.  Biedebach. 
Bremen.  Ger.  Pat.  292.723,  Jidy  20,  1915. 
Addition  to  Ger.  Pat.  288,328. 

In  addition  to  the  dyestuffs  mentioned  in  the  chief 
patent  (this  .T..  1916,  386),  a  substance,  such  as 
phenolphthalcin,  is  u.«ed  wliich  has  no  effect  on 
the  emulsion,  but  combines  with  a  con,stituent  of 
the  developer,  e.g.,  the  alkali,  to  form  a  coloured 


compound  which  piotects  the  enmlsion  from  the 
action   of   dilTuscd   davlight   during   development. 

—A.  S. 

Multicoloured  screens  for  colour  photography  ;  Pro- 
duclion  of .  ('.  Schleussner  A.-G.,  Frank- 
fort. Ger.  Pat.  293,004,  Oct.  15,  1914. 
The  screen  is  prepared  with  tlie  aid  of  particles  of 
a  colloidal  .substance  stained  in  different  colours, 
and  the  particles  are  subsequently  caused  to 
coalesce  by  exposure  to  the  vapour  of  a  suitable 
swelling  agent. — A.  S. 


XXII.-  EXPLOSIVES  ;  MATCHES, 

E.rplosiies  in  coal  mines.  Order  of  Sept.  21,  1916. 
Two  explosives,  of  the  composition  given  below, 
have  been  added  to  the  list  of  "  Permitted  Ex- 
plosives "  : — 


P.arts  by  weight. 

Ingredients. 

Super-CIifflte  No.  1. 

Super-CUffite  Xo.  2. 

Xot  more 

Not  less 

Xot  more 

Not  less 

than 

tlian 

than 

than 

Xitroglycerin  . . . 

lO-.i 

8o 

10-5 

8-5 

Xitrocotton    

11-75 

0-25 

0-75 

0-25 

Ammonium  nitrate 

60 

m 

60-5 

^n 

MKlium  chloride 

16 

14 

20-5 

18-5 

Ammoniimi 

oxalate 

11 

9 

6 

4 

Wood  meal  (dried 

at  100°  C.)     . . 

6-5 

4-5 

6o 

4-5 

Moisture     

2-5        ^ 

0-5 

2-5 

0-5 

The  usual  restrictions  as  to  packing,  etc.,  are 
included.  Four  ounces  of  either  of  the  above 
explosives  gave  a  swing  of  2-53  in.  to  the  ballistic 
pendulum,  compared  with  a  smiig  of  3-27  in. 
given  by  four  ounces  of  gelignite  containing  60% 
of  nitroglycerin. 

Pate.vt. 

Match  inaking  machinery.     A.  Kelley,  Wilmington, 
Del.,  U.S.A.   Eng.  Pat.  13,378,  Sept.  20,  1915. 


XXm.— ANALYSIS. 

Hydrocyanic     acid;      Investigation     of     the     chief 

methods    of    detecting  .      G.   Anderson.     Z. 

anal.  Chem.,  1916,  55,  459 — 468. 
The  relative  deUcacy  of  the  principal  tests  for 
hvdrocvanic  acid  was  determined  on  10  c.c. 
portions  of  solutions  of  98-5  "o  potassium  cyanide. 
With  a  001  °b  solution  (0  000393  grm.  CX),  a 
i\V20  solution  of  silver  nitrate  and  20%  nitric 
acid  stiQ  produced  a  precipitate  ;  the  Umit  was 
reached  %vith  a  0  0001°o  solution  (1  pt.  HON  in 
245.000),  when  the  tm-bidity  was  ^-isible  only 
when  viewed  tlirough  a  column  12  cm.  high 
against  black  paper.  In  this  test,  it  is  advan- 
tageous to  use  an  excess  of  silver  nitrate.  In  the 
Prussian  blue  test,  a  precipitate  was  obtained 
with  a  0  01°o  solution,  but  only  a  coloration  at 
greater  dilutions.  The  most  dilute  solution  which 
gave  the  test  was  0001  °o  d  pt.  HCX  in  24.500). 
The  conversion  of  cvanide  into  ferrocyanide  is 
probablv  incomplete. '  The  identification  as  feme 
thiocvanate  is  possible  with  a  0  0001°o  solution. 
The  test  was  performed  by  adding  3  drops  of 
ammonium  sidphide  and  2  drops  of  -V/l  caustic 
soda  to  10  c.c.  cf  the  cvanide  solution,  evaporatmg 
to  dryness  on  the  water-bath,  dissoh-ing  the  residue 
in  water  and  3  drops  of  A'/l  hydrochloric  acid, 
and  adding  5  drops  of  a  1  %  ferric  chloride  solution. 
The  addition  of  a   15%   caustic  potash  sohitiou 
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[oi't.  31,  leie. 


and  a  few  o.c.  of  a,  mid  satxii-aled  solution  of 
pii-rio  acid,  pn^hu-es  a  ivd  iH>K>i'ation.  luit  the 
limit  is  resn-hed  with  a  0  01  •'„  solution  of  ivanide. 
The  test  is  luueitain  and  is  not  ivconiniended. 
The  pit>seni-e  of  hydnx'yanic  arid  is  iiuiii-atcd  by 
the  pr»>durtion  of  a  lihie  colinn-  on  jMipcr  stiH>ped 
in  a  4"o  smaiaiuni  tincture  and  0-2o'\,  copper 
siUpliatv  solution,  or.  U'tter.  in  the  liquid  it^self  ; 
liut  a  3''u  solution  of  ^uaiaconic  acid  and  a 
1  :  1000  copper  sxdphfcte  solutiim  is  to  lie  pre- 
ferred. Tlie  weakest  solution  that  gave  the 
reaction  was  a  000001  "„  solution  (1  pt.  Ilt'N  in 
:i. 450.000).  Certain  other  suhstances.  e.g.,  ammonia 
and  cigar  smoke,  however,  produce  the  same 
ertect.— E.  H.  T. 

Soap  as  indicator  in  vohi»iclric  analysis.  [Tilraiion 
or  soJutions  or  rolouriiiq  maUers.)  .T.  F.  Sacher. 
Seifenfabrikant.  1010.  36,  2S9 — 290.  Z.  angew. 
Chem.,  1010,  29,  Kef.,  32U. 

Ix  the  acidimetrir  or  alkalimctric  titration  of 
solutions  of  colouring  matters  and  the  like,  where 
the  xise  of  ordinary  indicators  is  unsatisfactory, 
good  results  may  be  obtained  by  using  soap 
solution  as  indicator.  The  soap  solution  is  pre- 
pared by  saponifying  linseed  oil  with  excess  of 
potassium  hydi-oxide  sohition  and  exacth'  neutral- 
ising with  dilute  acid:  1  c.c.  of  soap  solution  is 
used  for  100  c.c.  of  tlic  solution  to  be  titrated. 
It  is  stated  that  the  production  of  a  turbidity  in 
presence  of  free  acid  and  disappearance  of  the 
turbidity  in  presence  of  free  alkau  are  sufficiently 
sharp  and  i-apid  even  at  the  ordinarj'  temperature 
and  in  artificial  light. — A.  .S. 

Titrimetric  stutiies.  [Tilraiion  of  hydrogen  per- 
oxide. dielhi/lbarbUnric  acid,  and  hydrogen 
sulphide.]  H.  Knell.  Z.  anal.  Chem.,  1910. 
55,  4.52 — to9. 
WnEX  titrating  in  presence  of  hydrogen  pei-oxide, 
iodo-eosin  or  dimethylaminoazobenzene  are  more 
satisfactory  indicatoi'S  tlian  phenolphthalein. 
Titrations  of  commercial  hydrogen  peroxide  with 
-V  10  potassium  liydi-oxido  gave  a  considerably 
higher  result  with  the  latter  indicator  than  with 
the  two  former  ;  the  sample  contained  hydrocbloric 
acid,  and  probal)ly  phosphoric  acid  and  citif>phene 
(triphenetidine  citrate).  Iodo-eosin.  in  presence 
of  efher.  is  a  most  sensitive  indicator  and  its  use 
should  be  extended  :  the  error  caused  by  the  loss 
of  a  little  mateiial  when  the  bottle  is  opened  after 
slutking  can  be  obviated  by  using  a  rubljer  liung. 
It  is  excellently  adapted  for  .the  titration  of 
diethylbarbituric  acid  (veronal)  with  caustic  sf)da, 
whereby  the  stable  monosodium  salt  is  formed. 
In  the  estimation  of  hydrogen  sulphide  with  silver 
nitrate.  sf>me  of  the  silver  sidphide  formed  remain."? 
in  colloidal  solution  and  obscures  the  end-point 
of  the  subserjuent  titration  with  thiocyanat« 
solution  in  presence  of  aimuonium  ii^on  alum. 
This  can  be  counteracted  liy  adding  -V/IO  sodium 
chloride  solution,  in  aniount  about  equal  to  that 
of  .silver  nitrate  sfilution.  and  filtering  tlirou>fl< 
cott^m  wool,  allowance  lieing  made  in  the  calcula- 
tion for  the  anifiunt  so  added.  The  presence  of 
glycei-ol  in  an  aqueous  solution  of  hydrogen 
sulphide  was  foimd  greatly  to  increase  its  keeping 
qualitv.  thus  confirming  an  old  ol)ser\alion  of 
Lepage  (1S07).  ITie  stal)ility  of  the  sohition  is 
increased  to  a  small  extent  liy  adding  50  "„  or 
(♦0"o  alcohol,  and  to  a  greater  degree  by  adding 
ether.  The  solubility  of  hydif)gen  sulphide,  in 
vols,  per  unit  volume  of  solution,  was  foimd  to 
be  2-6  for  water.  1-S7  for  glvcerol  and  water 
(1:1),  2-0  for  oO"o.  »  20  for  h<i'\,  ahojiol.  and 
14-46  for  ether.— E.  H.  T. 

Calcium    in    presence    of    sironiium    and    barium  ; 

Detection  of .     P.  N.  Raikow.     Chem.-Zeit., 

HtlO,  40,  7«I. 
The    material     (0-.5 — 1     gim.),    as    alkaline-earth 


carbonate,  is  heated  for  a  few  minutes  in  an  open 
porcelain  crucible  over  a  Terhi  burner,  the  product 
stirred,  when  cold,  with  a  few  c.c.  of  water,  the 
mixture  (iltei-e<l.  .ind  the  filtrate  tented  with 
plienolphthalein.  An  alkaline  reaction  indicates 
the  presence  of  calcium.  Inder  tln>  conditions 
specified.  stiHintiuni  and  Imrinm  carbonates  are 
not  altereil,  but  cah^imn  carbonate  is  readily 
decomposed,  as  Utile  as  0-2  "o  being  detected  with 
ease. — F.  Sodx. 


,Zi»ic  .'   Dctcnninalion  oj  ■ 


■  by  Schaffner's  method. 


J.  Patek.     Z.  anal.  Chem.,  1910.  55,  427 — 452. 

Varioi's  objections  to  the  Schaffner  method  of 
zinc  determination  (Xissensou.  this  J..  1890.  52  ; 
Greenwood  and  Brislee.  this  J.,  1909.  1138) 
were  examined  experimentally  and  dispi-oved. 
Thus  it  was  showni  that  it  is  not  necessary  that 
the  standard  zinc  solution  and  the  solution  to  be 
determined  sliould  contain  the  same  amount  of 
zinc  ;  that  the  quantities  of  anuiionia  present 
in  the  two  zinc  solutions  immediately  before 
titr.ation  vary  only  within  narrow  limits  ;  and 
that  the  maximum  amount  of  .ammonia  present 
is  much  less  than  the  quantity  wliich  adversely 
affects  the  analytical  result.  Furtlier.  the  accuracy 
of   the   method    is   not   influenced    by   the   use   of 

!    different  .acids  in  vaiying  concentrations  to  dissolve 

j  the  ore  or  the  pure  metal,  nor  by  varj-ing  the 
kind   of   oxidising   agent    employed.     Hesidts   are 

•  alTected  neither  by  the  natiu-e  nor  by  the  amount 
of  the  anunonium  salt  present.  Ij.astlv.  liecker's 
contention   (this  J..   1900.   911)  that   freshly  pre- 

I  cipitated  zinc  sidphide  interacts  with  ammonium 
salts  in  neutral  or  auunoniaeal  solution,  could  not 
be  confirmed.— E.  n.  T. 

j\Jolybdic  acid  and  ammonium  nitrate  ;    Recovery 

oj from   the  residues  from   phosphoric  acid 

determinations.     A.  (Irete.     Schweiz.   \'er.  .'inal. 
Chem.,  May  20  and  27.  1910.    Chem.-Zeit..  1910, 
40,  SIS. 
The  residues  from  the  gravunetj'ic  and  volumetric 
[    processes   contain,    besides   nitric    acid,  quantities 
j    of  other  acids,   such  as  sulphuric  acid,  and  salts 
!    of    iron,    alun^inium,    calcium,    magnesium,   and 
}    alkali  metals.      For  the  treatment  of  tlie  residues, 
I    40    litres   of   the   acid    liqxiid   is   neutralised   with 
ammonia  and  re-acidified  \\  illi  10  litres  more  of  the 
■    residual     Uquors.     The     liquid     is     heated,     and 
;   decanted  from  the  yellow  precipitate  whiih  forms  ; 
j    the    sulphuric    acid    is    precipitated    by    barium 
nitrate   and    the   liqvud   made   nlkaUne   with   am- 
monia   and     ammonium   ,carl)Onate.     The    ferric 
hydroxide  and  .alkaline  earths  are  thus  separated 
and  the  liiiuid  then  contains  only  small  quantities 
of  molybdic  acid  and  the  alkali  salts  as  impurities. 
If   the    molybdic  acid  must  be  separated,  ycUow 
ammonium    sulphide   is   added   in   not   too   large 
excess  to  the  warm  licjuid  until  a  dark   reddisli- 
yellow  colour  is  produced.     After  cooling,  dilute 
nitric  acid  is  added  carefully  uidil  a  dark  brown 
precipitate   of    molyhtlenum    sidphide    settles   out 
from   a    perfectly    colourless   solution   on   .stirring. 
The   filtrate;   is   then   evaporated   and   ammoniiun 
nitrate  is  reco\-ered  by  o-ystallisation.     The  last 
niothei-    li<|Uors.    which    are    dark    in    colour   and 
contaminated  with  alkali  salts,  may  be  used  as  a 
fertiliser.     If   the   crystals   of   anunonium   nitrate 
are  to   be  \ised  again   for  phosplioric  acid  deter- 
minations,   it    is    not    necessary    to    separate    the 
molvbdic    acid    liy   anunonium    sidphide,  but   the 
final  mother  liquors  should  l)e  so  treated. — J.  F.  B. 

Use    of    ammonium    nitrate     in    determining    the 
calorific  power  of  lignites.     .Salvadori.     See  II.\. 

Colorhnetric  determination   of  acetylene.      Schnlze. 

See  1 1  A. 
Identification  of  phenols  by  the  spectroscope.     Csell. 

See  III. 
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A  new  method  oj  measuritig  the  refractive  index 
and  dispersion  of  ylass.     (^heshii'e.     See  VIII. 

Quartz     filasa     (ipparaliis    for     Jnu-lcriohK/irul     and 
surcjicat  icork.     I'aiil.     Src  VIII. 

Papid  method  for  the  dclciniinatioti   of  nunijanese 
[ill  sirri].  Sza'sz.  Srr  X. 

Platiinnn    and     illuminatinr/    yns.         ilylhis    and 
Hiittner.     See  X. 

Qi(anlitalire  anali/sis  of  antimony  trisulphide  and 
the  products  obtained  from  it  Ijy  roastinij.  Vou 
Bacho.     Sec  X. 

Delcnnination  of  i/Iycnol  in  fatty  oils  Ity  means  of 
sodium   ylyrrratr.       Bull.      Src    XII. 

Marcusson-Schillintfs      viodification      of     Bomer's 
method   for   the   dctrciion    of   phytoslerol   by   pre- 
cipitation tcith  digitonin.     Olig.    See  XII. 

Determination     of     pliytoslerol     in     vcyrtahlc     fats. 
Klostermann  and  Opitz.   Sec  XII. 

The     Licbcrmann-Storch     colour     test     fm-      rosin. 
.Tame^on.     See  XIII. 

Determination   of  total  sulphates  in  leather.     Levi 
and  Orthmann.  See  XV. 

Deiermination    of  the   basicity   of   chrome   tanning 
liquors.    Appelins  and  Schmidt.    See  XV. 

Precipitation     oj     reducing    sugars    by    basic    lead 
acetate.     DeeiT.     Sec  XVI] . 

Total  destruction  of  pentoses  d}iring  alcoholic 
fermentation.  [Analysis  sf  molasses.]  Pellet. 
Sec  XVII. 

Stales  of  co7nbination  of  suljdiur  in  u-inc  and  their 
determination.  Barasiola  and  Sclmppli.  Sec 
XVIII. 

Detection  of  methyl  alcoliol.   Salkowski.   Sec  XVIII. 

Detection  of  tallow  a)id  hydrogcnalcd  fats  in  butter 
fat.    Amberger.    See  XIX A. 

Colorimetric  method  1or  detection   of  potato  starch. 
Bhinck.  See  XIXa.' 

S(dicylic  acid  reaction  of  soya  beans.     Brill.     Sec 
XIXa. 

Analysis  of  Rhamnus  barks.    Tuninann.     See  XX. 

Deiermination  of  small  amounts  of  alcohol  and 
water  in  ether  for  aniesthesia.  Malliuckrodt  and 
Alt.     See  XX. 

Pa  TEXTS. 

Pyrorneter-scalc.  G.  A.  Shook.  Urbana.  111..  Assignor  i 
to    Scientific    ^latei-ials    Co..    Pittsbiuxh.  "Pa. 
U.S.  Pat.  1.196.30«.  Aus.  29.  1916.  Date  of  appl.. 
Oct.  2,  1913. 

A  TOTAL  radiation  p>Tometer  ha.*;  a  scale  calibrated 
to    represent    true    temperatures,    based    on    the   \ 
formula,  log.  T=log.  To-A-.  in  which  T  represents   i 
the  true  and  To  the  black-body  temperature  of  the    ' 
hot  body,  and  k  a  constant   depending  upon  the 
material    of    which    the    hot    bodv    is~  composed. 

— W.  E.  F.  P. 

Temperature  of  incandescent  bodies  ;  Apparatus 
for  observing  chemical  processes  and  for  determining 

the .    Sti-ohlein  und  t'o.  Ges.ni.b.H..  Diissel- 

dorf.    Ger.  Pat.  293.66.S.  May  20.  191.5. 

A  TUBE  connected  at  one  end  ^\-ith  the  apparatus 
in  which  the  .substance  to  be  examined  is  heated, 
is  closed  at  {he  other  end  by  a  lens.  At  this 
latter  end  the  tube  is  connected  with  one  limb  of  an 


inclined  V-.shaped  tube,  the  other  limb  of  which  is 
provided  with  a  lens  and  a  coloured  disc  and  is  con- 
nected wilh  the  tu))e  of  an  optical  pyrometer. 
The  light  rays  from  the  object  under  examinatifm 
are  reflected  into  the  pyrometei'  tube  by  a  mirror 
placed  in  the  angle  of  the  \'-tube. — A.  S. 

Method  of  testing  nicotine  solutions  [dipping  baths]. 
U.S.  Pat.  1,197,112.    Sec  XIXb. 


Trade  Report. 

Chemical   industries    of   Su:itzirland    and   the    U'ar. 
Chem.-Zeit.,  191(i,  40,  745 — 747. 

The  hidustries  of  Switzerland  have  sulTcred  princi- 
pally through  withdrawal  of  labour  on  mobilisation 
and  difficulty  in  im])orting  raw  materials.  The 
Swi.ss  exports  for  191.5  reached  a  total  value  of 
1670  mill,  frcs.,  as  against  1 18C  mill.  frcs.  for  1914  ; 
the  imports  (value  ItJiSO  mill,  frcs.)  were  lower  than 
in  1914.  In  the  heavy  chemical  section,  the  works 
at  Uetikon  is  the  only  one  concerned  in  the  manu- 
facture of  acids,  using  imported  pyrites,  and  the 
supply  of  vitriol  has  been  inadequate.  As  regards 
soda  ash,  the  scarcity  of  imported  supplies  has 
stimulated  the  erection  of  a  large  new  works  at 
Zurzach.  The  most  pressing  scarcity  has  been 
felt  in  nitrogenous  fertilisers  ;  Chili  saltpetre  is 
unobtainable  and  the  production  of  ammonium 
sulphate  very  inadequate,  in  spite  of  the  stoppage 
of  the  exportation  of  ammonia  liquor.  Most  of 
the  glass  factories  are  shut  down,  but  the  ^lonthey 
works  reopened  at  the  end  of  1914  and  is  probably 
accunmlating  stock.  The  fine  chemical  industry 
is  much  hampered  through  lack  of  materials. 
There  is  a  strong  demand  but  exports  are  pro- 
hibited, except  where  ample  suppUes  are  demon- 
strated. The  transport  difficulties  thi'ough  the 
port  of  Genoa  are  extremely  great,  prices  are  very 
high,  and  the  .supply  of  "  materials  is  obtained 
entirely  from  Entente  and  a  few  neutral  countries. 
In  the  electrochemical  section  conditions  are 
more  satisfactory.  The  carbide  factories  continue 
to  work,  v\-ith  selling  prices  about  20  "o  above 
normal.  Calcium  cyanamide.  carborundum,  and 
abrasite  are  being  manufactured  for  export.  The 
manufacture  of  chlorates  is  hampered  by  the 
German  jirohibition  of  the  export  of  potassium 
chloride.  The  electrolytic  caustic  soda  industry- 
is  unaffected  by  the  war  and  the  sale  of  bleaching 
powder  has  considerably  increased.  The  manu- 
factvire  of  nitric  acid  from  the  air  is  greatly  stimu- 
lated and  a  certain  amount  is  available  for  expoit 
at  double  the  normal  price.  The  aluminium  and 
u'on-alloy  industries  are  stuuulated  by  strong 
demand  and  high  prices,  but  greatly  hampered  by 
the  difficulty  of  importing  raw  materials.  The 
dyestutt'  industry  has  had  to  cope  with  great  difli- 
culties  in  cormection  with  labour  and  materials. 
There  are  no  coke  ovens  in  S^vitze^land  and  the 
coal-tar  products  procurable  have  only  been  those 
which  could  be  spared  bj-  belligerent  countries, 
chiefly  England,  after  the  satisfaction  of  the 
explosives'  demand  :  there  is  only  one  sulphuric 
acid  works,  but  recently  there  has  been  Govern- 
ment encouragement  for  the  scheme  for  the  erection 
of  a  common  acid  plant  for  the  dyestufl"  factories. 
Nitrites,  nitric  acid,  caustic  soda,  and  chlorine  are 
plentiful.  The  Swiss  dyestuffs  factories  have 
had  to  supply  the  requirements  of  the  home  con- 
sumers, who  fonnerly-  dealt  almost  entu'ely  with 
Germany  and  who  ai-e  now  busy  with  foreign  orders; 
nevertheless  a  considerable  quantity  has  been 
exported  under  Government  supervision  in  return 
for  raw  materials  allowed  to  come  in  ;  the  price 
of  aniline  oil  has  risen  to  10  times  the  normal. 
The  Swiss  silk-dyemg  industry-  is  suffering  severely- 
through  scarcity  of  vegetable  dyestuffs,  particularly 
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ogwood  :  stocks  are  nearly  exhausted  and  swpplies 
non-existent,  since  England  and  Auierica  absorb 
the  whole  production.  The  mechanical  wood 
pxilp  niilU  complain  of  weak  demand  :  the  demand 
for  celhilose  is  very  keen  but  tlie  pn^luction  is 
hampeivd  (hiousrh  scarcity  of  chemiiaU  and 
transport  difticultios.  The  paper  industry  is 
oppressed  by  general  troubles.  The  market  for 
industrial  explosives  is  weak  :  the  niafcli  factories 
are  overburdened  with  demands  Vnit  exjiorience 
<ireat  scarcity  of  materials  ;   prices  have  risen  .^0%. 

Imports  generally  are  supervised  l>y  organisations 
acting  on  behalf  of  both  groups  of  belligerents. 
Whereas  the  German  organisation  is  said  to  be 
•working  smoothly  and  satisfactorily,  the  Entente 
trust  is  having  considerable  trou)>le  and  friction, 
jiarticularly  over  the  question  of  cotton  goods 
and  the  general  difficulties  connected  with  trans- 
port through  France  and  Genoa. — J.  F.  B. 

Electro-  and  organic-chemical  industries  of  Russia. 
Chem.    Trade    J.,    1910,    59,   263—264. 

Owing  chiefly  to  lack  of  raw  material,  cheap 
sources  of  electrical  energj-,  and  available  capital, 
Russia  has  been  hitherto  mainly  dependent  ou 
foreign  countries  for  electrochemical  pi-oducts. 
For  the  economic  pi-oduetion  of  calcium  nitrate, 
aluminium,  ferrosilicon  (50 °o  '^i)-  caustic  soda, 
sodiuni  ddorate.  merctuy  fidminate,  calcium 
carbide,  and  electrolytic  copper  in  Russia  at  the 
average  prices  riding  in  1013  (viz.  about  12s.,  85s., 
41s.,  10s.,  70s.,  59s.,  26s.,  and  91s.  per  cwt., 
respectively )  the  cost  of  electrical  energy  per 
kilowatt  hi 'Ur  should  not  exceed  O'OOd..  015d., 
OlCd.,  04d.,  0  (i2d.,  07d.,  ITod..  and  1  2.5d., 
respectively ;  while  for  purely  electrochemical 
uses  the  maximum  cost  should  be  from  0  025  to 
0125d.  per  kilowatt -hour.  By  erecting  power 
stations  at  centres  where  coal  and  peat  are 
abundant,  utilising  the  waterfalls  in  Finland,  ths 
Urals,  and  the  Caucasus,  and  imposing  very  high 
protective  duties,  it  is  hoped  to  give  the  necessary 
impulse  and  en.sure  the  development  of  Russian 
electrical  and  electrochemical  industries. 

Until  the  outbreak  of  war,  the  Russian  chemical 
and  pharmaceutical  market  was  mainly  dependent 
on  German  imports.  To  remedy  this  situation 
and  create  an  independent  Russian  industry, 
the  A.s.sociation  for  the  Development  of  the 
Chemical  and  I'harniaceutical  Industries  in  Russia 
was  founded  at  3Ioscow,  and  commenced  opera- 
tions in  Sept.,  1914.  Since  that  date  many 
pharmaceutical  and  other  products  have  been 
manufactured  under  the  auspices  of  the  Associa- 
tion ;  among  these  may  be  mentioned  chloro- 
form, caffeine,  ati-opine,  iodine  and  iodine  products, 
citric  acid,  derivatives  of  creo.sote  and  guaiacol, 
acetylsalicylic  acid,  pv'ramidf)n,  salol,  formalin, 
hydrt>gen  peroxide,  mercurj'  salts,  sodium  sali- 
cylate, d-naphthol,  anisol,  various  alkaloids,  sul- 
phuric ether,  acetic  anhydride,  ethyl  chloride, 
"terpineol  hydrate,"  and  lanoline.  Similar  efforts 
in  the  domain  of  industrial  chemical  products  are 
being  made  by  the  Association  dcs  Propiict aires 
d'Usines  et  des  Industriels  de  la  Russie,  and  the 
As-sociation  des  P'abricants  de  ("otonnades,  the 
latter  being  specially  concerned  in  extending  and 
t>ringing  up  to  date  the  country's  colour  works. 
Independently  of  this,  the  principal  textile 
manufacturers  of  ihiscow  have  decided  to  establish 
a  works  for  the  prfjduction  of  coal-tar  colours  and 
the  neces.sary  intermediate  pioduds,  and  to 
place  the  constructi'm  and  management  of  the 
works  under  Swiss  contnil  ;  it  is  certain  t  hat  Russia 
I>o&s«^ses  an  adequate  supply  of  primarj'  materials, 
particularlv  coal-tar,  for  the  colour  industry. 
The  large  q'uantities  of  indigo  (13,000  cwt.  in  1 91 3), 
mineral  pigments,  tanning  materials,  et<-..  annually 
imported  before  the  war  have  nf>w  sinsil>ly 
diminished  owing  to  domestic  production  ;    while 


the  export  of  glycerin  (over  30,000  cwt.  in  1914) 
has  entirely  ceased,  o-wing  to  the  homo  demand. 
The  wood-di.stillation  industry  torincrly  flourished 
when  the  sale  of  methyl  .alcohol  \\as  profitable, 
but  was  advei-scly  alTccted  1>>'  competition  with 
denatured  alcohol;  the  positi'in  has  been  some- 
what modified  since  the  war.  owing  to  the  increased 
demand  for  pyi-oligneous  acid  and  acetone.  Wood 
tar  and  turpentine  are  mainly  pixxluced  in  the 
Perm  district,  where  100  plants  ai-e  in  operation; 
the  Ural  district  possesses  'ndy  two  wood-distUling 
works,  both  of  which  jiroduce  p>T<iligneous  acid 
and  methyl  alcohol.  The  match  industry  ot 
Russia  is  conducted  in  lit  factories  which,  in 
1914.  produced  4,000,000  cases  of  1000  boxes, 
of  which  300,000  cases  (about  78,000  cwt.)  were 
exported.— W.  E.  F.  P. 

Prohibited  exports.    Order  in  Council,  Sept.  29, 1916. 

TiiK  following  alterations  have  been  made  in  the 
Prodamatiou  of  May  10,  1916  (see  this  .T.,  1910, 
620)  :— 

Headings  deleted.  ^Iron  and  steel  plates  and 
sheets.  ^.steel,  and  steel  ariides  containing 
chiiime,  cobalt,  nickel,  or  vanadium.  ^Goods  made 
wholly  or  partly  of  rubber,  gutta-percha,  or 
balata. 

Xcw  headings  :  ^^lolybdic  acid  and  its  salts. 
-Gauze  made  of  copper  or  its  alloys.  'Matches. 
^Steel  articles  containing  chrt>me,  cobalt,  nickel, 
or  vanadium.  'lr<m  and  steel  plates  and  sheets 
except  when  made  from  crucible  cast  steel  or  from 
carbon  steel  not  made  in  the  United  Kingdom  by 
the  Siemens  or  Bessemer  processes,  jirovidod  such 
crucible  or  carbon  steel  does  not  contain  more 
than  5°u  of  chitime,  cobalt,  nickel,  or  vanadium. 
^Goods  niade  wholly  or  partly  of  rubber,  gutta- 
pei-cha,  or  balata  (except  rubber  hose  covered 
with  steel  wire).  "Rubber  hose  covered  with 
steel  wire. 

A'ote  :  The  exportation  of  the  goods  mentioneil 
above  is  prohibited  as  follows  : — Goods  marked  '. 
to  all  destinations.  Goods  marked  -,  to  all  ports 
and  destinations  abroad  other  than  ports  and 
destinations  in  Britisli  Possessions  and  Pro- 
tectorates. Goods  marked  ^.  to  aU  destinations  in 
foreign  countries  in  Europe  and  on  the  Mediter- 
ranean and  Bla<k  Seas,  other  than  P>ance  and 
French  I'osessions,  Russia,  Italy  and  Italian 
Possessions.  .Spain,  and  I'ortugal,  and  to  all  ports 
in  any  such  foreign  countries,  and  to  all  Russian 
Baltic  ports. 

Prohibited  imports.     Royal  Pixjclamation,  Oct.  3, 
1916. 

The  importation  of  aluminiimi  powder,  and  of 
manufactures  of  bone,  horn,  ivory,  and  cellidoid 
is  prohibited  (except  under  licence). 

Contraband  of  war.     Royal  Proclamation,  Oct.  3, 
1916. 

TnE  following  are  made  ab.solute  contraband  : — 
Insulating  materials  (raw  and  manufactured), 
fatty  acids,  cadmitim,  cadmium  alloys,  and 
cadniium  ore,  albumin,  waxes  of  all  kinds.  Yeast 
is  added   to   the  list   of   conditional   contraband. 

France  :  Prohibited  exports. 
The  exportation  from  France  of  the  follomng  has 
been  prfdubited  :^Arsenical  ores,  asphalts,  bitu- 
mens, and  pitch,  bituminous  limestone,  borax, 
boric  acid  and  other  boion  compf)unds,  cliroiiiio 
acid,  chromates  and  bichromates,  fatty  acids, 
felspar,  formic  ether,  glues  of  all  kinds  and  sub- 
stances used  for  preparing  them  (casein,  epK 
albunun,  serum  allnimin,  dried  blood,  dextrin  and 
sohible  starches,  gelatin,  glue  and  size,  .scraps  of 
skin  and  leather,  animal  waste),  halogen  com- 
pounds of  carbon,  chlorides  of  metals  and  metal- 
loids, sodium,  spermaceti,  varnish. 
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PBOF.   W.    M.    GBOSVENOR    IN    THE    CIL\IR. 

THE     VOLUilETRIO     DETERMINATION 
OF   TIN. 

BY   F.    L.    IL\.LLETT. 
(Abstract.) 

In  this  paper  the  aim  has  been  to  present  the 
different  volumetrie  methods  which  have  been 
advanced  for  tlie  determination  of  tin,  pointing 
out  the  advantages  and  disadv."\.nlAge.'5  of  each. 

Some  of  the  references  most  often  quoted  in  this 
«rticle  are  : — ■ 

A.  n.  IjOw,  "  Technical  Methods  of  Ore  Analy- 
sis," Fourth  Edition. 

jr.  W.  Mellor,  "  Quantitative  Inorganic  Analy- 
.U,"  1913  Edition. 

L.  Parry.  "  Assay  of  Tin  and  Antimony," 
Second  Edition. 

Tin  is  one  of  the  elements  for  which  volumetric 
anethods  seem  to  be  specially  advantageous 
because  many  other  elements  interfere  with  the 
gravimetric  methods  for  its  determination. 

Nearly  all  of  the  proposed  volumetric  nxethods 
for  tin  which  have  proved  satisfactory  require  a 
hydrochloric  acid  solution.  When  possible  the 
flnely-groiind  sample  is  dissolved  directly  in 
hydrociiloric  acid  :  in  some  cases  the  addition  of 
■«  small  quantity  of  potassium  chlorate,  antimony 
■chloride,  or  platinic  chloride,  or  the  presence  of  a 
-piece  of  platinum  foil,  accelerates  solution.  In 
the  analysis  of  materials  containing  sidphides  or 
•certain  alloys,  a  mixture  of  hydrochloric  and 
nitric  acids  may  be  used,  followed  by  treatment 
with  sulphuric  acid  and  then  with  hydrochloric 
acid.  Silicious  products  frequently  respond  to 
treatment  with  hydrofluoric  acid.i 

Samples  containing  insoluble  tin  oxide  may  be 
reduced  by  treatment  with  zinc  in  boiling  dilute 
hydrochloric  acid.^  The  oxide  may  also  be 
reduced  by  heating  in  a  current  of  hydrogen  or 
«oal  gas,  '•*  following  treatment  with  nitric 
acid.  Heating  with  metallic  zinc  to  a  high  tem- 
"perature  may  also  be  employed  in  cert-ain  cases.^ 

For  the  decomposition  of  insoluble  sUirates, 
fusion  with  alkali  carlionatcs  is  effective.  Practic- 
ally all  silicates  are  decomposed  by  this  process,  but 
it  cannot  be  used  with  spinel.'  The  method  is  not 
suitable  for  use  with  samples  containing  insoluble 
tin  oxide,  and  if  sulphides  or  salts  of  tin  soluble  in 
acids  are  present  they  must  be  removed  before  the 
fusion  process  is  applied.  The  addition  of  10% 
of  borax  to  the  alkali  carbonate  accelerates  the 
decomposition  in  some  instances.'  Addition  of 
sulphur  to  the  alkali  carbonates  has  also  been 
proposed,*  but  the  mfethod  does  not  appear  to 
possess  any  advantages. 

Fusion  with  potassium  cyanide  has  been  sug- 
:gested  for  the  reduction  of  tin  oxide.'  but  though 
the  results  are  fairly  concordant,  they  are  gener- 
ally lower  than  those  obtained  by  other  methods.*" 

Acid-insoluble  residues  may  be  decomposed 
by  fusion  with  sodium  or  potassium  hydroxide," 
"the  melt  being  sulisequently  dissolved  in  hydro- 
<hloric  acid.  This  method  is  perhaps  the  most 
useful  of  the  fusion  processes,  since  it  Ls  applicable 
to  almost  all  products  and  generally  requires  only 
a  very  simple  preliminary  acid  treatment.  An 
.iron  crucible  is  the  most  suitable  for  use  with  this 
process.i^ 


.Sodium  peroxide  may  also  lie  used  for  the  fusion 
process,i3  but  it  corrodes  the  crucibles  very 
rapidly,  and  generally  its  disadvantages  more 
ihan  offset  the  extra  speed  gained  by  its  use.  The 
addition  of  organic  matter  to  tlie  peroxide,  to 
furnish  the  necessary  heat  for  tlie  reaction,  ha«  been 
suggested'*  as  a  means  of  preventing  the  corrosion. 
Quieter  fusion  residts  it  zinc  sulphide,'*  iron 
stdphide,  or  pota.ssiimi  persuiphatc'8  Ls  added  to 
tlie  peroxide. 

Sintering  with  zinc  oxide  has  been  propo.sed  by 
.T.  J.  Beringer  "  for  tlie  decomposition  of  insoluble 
tin  oxide,  which  is  thus  converted  into  zinc  st-annate 
soluble  in  hydrochloric  acid.  II.  W.  nut<^hini* 
has  suggested  the  use  of  calcium  oxide  or  carbonate 
in  place  of  zinc  oxide  ;  in  tliis  case  calcium 
stannate  is  produced,  the  action  being  more 
complete  than  when  zinc  oxide  is  used. 

Volumetric  meihods. 

Of  the  various  volumetric  methods  which  may 
be  used  for  the  determination  of  the  tin,  nearly 
all  of  those  which  liave  met  with  any  degree 
of  success  depend  upon  the  oxidation  of  stannou.s 
to  stannic  chloride,  generally  in  hydi'ochloric  acid 
solution.  Only  three  exceptions  need  be  noted, 
first  the  titration  of  sta.imic  chloride  with  potassium 
ferrocyanide ;  second  the  solution  of  met-allic  tin 
in  ferric  cUoride  followed  by  the  titration  of  the 
ferrous  chloride  produced  with  potassium  per- 
manganate or  potassium  bichromate;  and  third 
the  oxidation  of  sodium  stannite  to  stannat*  with 
iodine,  which  is  really  the  oxidation  of  stannous 
cliloride  in  alkaUne  solution.  Methods  one  and  two 
are  unsatisfactory,  are  hardly  ever  used,  and 
wUl  not  be  further  discussed.  Method  three  wiU 
be  described  in  detail. 

Among  the  methods  which  depend  on  the 
oxidation  of  stannous  to  stannic  chloride,  the 
foUo^\'ing  may  be  mentioned  : — 

Titration    with    ferric    chloride. — This    method, 
which  is  known  as  Menes'  method,''  consists  in 
oxidising  the   stannous   chloride   solution  with  a 
hydrochloric  acid  solution  of  ferric  chloride  : 
2Fea3+Snaj  =  2FeCls+SnCl. 

One  drop  of  the  standard  solution  in  excess 
gives  a  decided  yellow  colour  to  the  previously 
colourless  solution,  provided  it  is  hot  and  strongly 
acid^".  The  titration  should  be  performed  as 
rapidly  as  possible  and  by  daylight  or,  in  case  of  an 
emergency,  by  magnesium  Ught,  but  never  by 
electric  Ught  or  gas.  It  has  been  shown^i  that  if  a 
blue  Bunsen  flame  be  examined  by  looking  through 
the  solution  being  titrated,  it  will  appear  to  have  a 
greenish  colour  as  soon  as  a  trace  of  ferric  chloride 
is  present.  Other  suggestions  for  more  accurately 
determining  the  end  point  are  the  addition  of  a  drop 
of  potassium  thiocyanate  and  titrating  until  a 
persistent  red  tint  appears, 22  and  the  addition 
of  potassium  iodide  and  starch  indicator  and 
titrating  to  a  permanent  blue.'^* 

The  presence  of  chlorides  of  lead ,  zinc,  aluminium, 
iron,  cobalt,  nickel,  antimony,  copper,  and  cad- 
mium does  not  affect  this  titration,  except  that  the 
presence  of  a  large  amoimt  of  ferrous  chloride 
retards  the  finish  and  lessens  the  delicacy  of  the 
end  point.  Cobalt  and  nickel  give  highly  coloured 
solutions  which  mask  the  end  point  to  some 
extent.  Bismuth  and  mercury  are  redu.-ed  to 
the  metallic  state  by  stannous  chloride  and  they 
should  therefore  be  removed  from  the  solution, 
as  ferric  chloride  acts  on  them  in  this  condition. 
As  naetallic  antimony,  copper,  and  arsenic  and 
tungstic  oxide  -would  be  precipitated  during  the 
reduction  of  the  tin  and  would   be  attacked  by 
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Lot  ferric  chloride  in  acid  solution,  they  must  also 
be  removed. 

Tlie  most  successful  mauner  of  carrying  out  this 
method  is  s,iid-*  to  consist  in  dissolving  the 
metallic  tin  in  hydrochloric  acid  in  n  non-oxidising 
atmosphere  and  rapidly  titrating  the  solution  so 
produced.  The  solution  shoxdd  lie  titrated  at  the 
boiling  point  and  its  vohune  kept  between  150  c.c. 
and  200  c.c.  I'recipitated  antimony,  arsenic,  and 
copper  must  not  be  present  during  the  titration.** 
If  it  is  desiro<l  to  sep.-vrate  froin  cob.ilt,  nickel, 
iron,  and  phosphorus,  the  tin.  antimony,  arsenic, 
copper,  mercury,  bismuth,  and  some  leaii  and 
cadiniiim  are  sepnrated  as  sulpl\ides  with  hydrogen 
sulplxide.  The  sulphides  are  dissolved  in  hydro- 
chloric aciil  and  potassium  chlorate  and  the 
solution  reihiced  by  heating  «ith  ii-on  wire,  when 
arsenic,  antimony,  copper,  bismutli.  and  mercury 
are  precipitated  in  the  metallic  state.  The 
solution  must  be  strongly  acid  to  prevent  the 
precipitation  of  oxychloride  of  tin.  The  pre- 
cipitate is  tiltei-ed  oft"  and  the  fdtr.ito  neutralised 
with  strip  zinc,  wliich  precipitates  metallic  tin 
and  lead.  The  solution  is  decant<>d  olT  after 
testing  for  tin.  and  the  metallic  tin,  lead,  and 
excess  of  zinc  ai-e  dissolved  in  the  same  flask  in 
180  c.c.  of  strong  hydrochloric  aciil  and  this 
solution  containing  all  tlie  tin  is  brought  to  tlie 
boiling  pomt.  The  fl.-vsk  is  fitted  with  a  rubber 
stopper  and  Biuisen  valve  to  prevent  the  back 
flow  of  air  into  tlie  flask.  A  small  piece  of  zinc  is 
added  to  keep  a  reducing  atmosphere  in  the  flask 
until  the  liq\iid  clears  and  boils.  \Mien  all  the 
tin  and  this  excess  of  zinc  are  dissolved  and  the 
solution  is  at  the  boiling  point,  it  is  rapidly 
titrateil  with  the  standard  ferric  chloride  solution, 
which  is  standardised  with  pure  metallic  tin. 

Owing  to  the  difficulty  of  determining  the  end 
point.  Lowenth.il^s  adds  an  excess  of  ferric  chloride 
and  then  titrates  the  ferrous  chloride  produced 
with  standard  potassium  permanganf.te  solution. 
This  seems  to  be  a  desirable  modification,  but  adds 
to  the  length  of  the  method  and  makes  the  re- 
moval of  interfering  elenaents  even  more  neces.sary. 
It  has  been  suggested  that  a  more  satisf.actory 
end  point,  for  the  ierric  chloride  titration,  may  be 
obtamed  by  using  an  indicator  containing  hydr- 
iodic  acid,  cuprous  ioilide,  potassium  iodide,  and 
starch  solution. 

Direct  titration  of  stannous  chloride  icith  potassiiim 
permantjanate  or  polassiuvi  bichromate. — lids 
method^'  gives  a  correct  determination  of  the  tin 
only  when  all  the  tin  is  in  the  reduced  form  and 
there  are  no  otiier  elements  present  which  are 
oxidised  by  the  standard  solution.  Because  so 
many  other  elements  interfere,  this  method  in 
its  simpler  fonn  has  verj-  limited  application  and 
if  the  interfering  elements  are  separated,  it 
becomes  too  complicated  to  be  useful. 

Titration  of  stannous  chloride  with  iodine  in 
alkaline  solution. — In  this  method,  known  as 
Len.s.scn's,2»  the  tin  is  brought  into  hydrochloric 
acid  .solution  and  one  or  two  grams  of  Kochelle 
salt  added  together  with  an  exce.ss  of  sodium 
bicarbonate.  If  enough  tartrate  is  present,  the 
solution  will  be  clear.  The  cold  solution  is  then 
titrated  with  A710  iodine.  The  metlmd  has  been 
almost  entirely  superseded  by  the  titration  with 
iodine  in  acid  solution.  i 

Titration  of  stannous  chloride  in  cold  hydrochloric  | 
acid  solution  icith  standard  iodine.  This  is  called 
the  Pcarce-Low2»  method,  and  is  one  of  the  simplest, 
shortest,  and  most  accurate  for  the  A'olumetrio 
estimation  of  tin.  It  depends  on  the  oxidation  of 
stannrius  chloride  in  cold  hydrochloric  acid  by 
iodine  to  stannic  chloride  according  to  the  equa- 
tion : 

Snnj-f-2HCl+I,=.Sna4+2Iir. 
Starch  solutifin  is  iLsed  as  indicator.       A  small 
amount  of  sidphuric  .acid  is  not  objectionable,  but 
nitric  acid  and  nitrates  must  not  be  present. 


In  the  final  hydrochloric  acid  solution,  the  tin 
will  usually  be  found  in  the  stannic  condition  and 
nuist  bo  reduced  to  the  stannous  condition  before 
titration.  This  reduction  is  \isually  accom- 
plished in  one  of  four  ways,  by  the  use  of  iron  in 
the  form  of  rods,  ni<kel  or  aluniinium  in  the  form 
of  sheets,  or  strlj'S,  or  liucly  imwilcrcil  anIiMiony. 
OiUy  pure  soft  iron  may  be  used.  If  carbon  is 
present  in  the  ii-on,  it  will  generally  cause  high 
results. 

The  use  of  aluminium  ri<udi>rs  this  part  of  the 
method  somewhat  un<'ertain  and  m;ikes  it  dillic\ilt 
to  conti-ol  the  operation.  Tlic  piincipal  objection 
to  the  use  of  antinumy  is  that  the  presence  of 
so  nuich  liucly  powdered  mat I'cial  in  the  solution 
obscures  the  end  point.  The  only  objection  to 
nickel  is  the  light  green  colour  given  the  solution, 
but  this  does  not  alTect  the  sensitiveness  of  tlie 
end  point  if  the  concentration  of  nickel  salts  is  only 
that  deiived  from  the  metal  \ised  for  the  reduction. 

The  reduction  and  titration  are  best  per- 
formed in  an  atmosphere  of  carbon  dioxide  and 
in  a  solution  containing  not  less  than  25%, 
nor  more  than  40%  by  volume  of  free  strong 
hydrocldoric  acid,  and  the  temperature  of  the 
solution  to  be  titrated  should  not  exceed  22°  C. 

One-half  to  two  grms.  of  the  sample  (depending 
on  the  percentage  of  tin)  is  first  brought  into 
hydrochloric  acid  solution.  The  solution  is  trans- 
ferred to  a  12-oz.  wide-mouth  conical  flask,  enough 
strong  hydrochloric  acid  is  added  to  make  a  total 
of  50  c.c.  of  free  strong  hydrochloric  acid  present, 
and  the  solution  is  diluted  to  200  c.c.  with  water. 
A  nickel  coil  is  prepared  by  rolling  (j  sq.  in.  of 
heavy  sheet  nickel  (4  in.  long  and  1  i  in.  wide)  into 
a  loose  roU  of  such  a  size  that  it  may  be  easily 
inserted  into  the  flask.  A  narrow  strip  of  nickel 
is  left  attached  to  one  side  of  the  coil  long  enough 
to  reach  above  the  top  of  the  flask.  This  coil  is 
placed  in  the  flask  containing  the  tin  solution,  the 
nickel  strip  is  bent  over  the  edge  and  the  flask 
is  covered  with  a  small  watch  glass.  The  solution 
is  heated  to  lioiUng  and  gentle  ebullition  is  main- 
tained for  thirty  minutes  .after  all  the  iron,  wliicli 
may  be  present,  is  reduced.  This  is  indicated  by 
the  yeUow  colour  of  the  solution  changing  to  a  pale 
green.  Thirty  minutes  Is  more  time  than  is 
necess.ary  for  the  complete  reduction  of  ,  the 
stannic  chloride  from  0-5  grm.  of  tin  oxide,  and  if 
complete  :oduction  does  not  res\ilt  in  tiiat  length 
of  time,  either  the  nickel  coU  is  too  small  or  the 
nickel  is  inactive,  due  to  impurities,  and  should  be 
discarded  and  replaced  by  pure  nickel. 

It  has  been  stated  as  an  objection  to  this  method, 
that  it  is  impossible  to  tell  when  the  leduction  of 
the  tin  is  complete  and  that  the  operator  may 
titrate  the  solution  before  the  tin  is  all  in  the  lower 
form.  The  author  has  found  that  larger  amounts 
of  tin  than  would  ever  be  taken  as  a  .sample  arc 
entirely  reduced  long  before  the  expiration  of  the 
time  allowed  for  the  redvution,  and  no  trouble 
need  be  experienced  from  this  cause. 

The  .solution  in  the  (lask  is  cooled  in  an  atmosphere 
of  carbon  dioxide  generated  by  adding  two  J  in. 
cubes  of  crystalline  marble  to  "tlie  solution.  The 
nickel  coil  is  then  removed  and  is  washed  with 
cold  hydi'ochloric  acid  solution  (1  t>f  strung  acid 
to  '.^  of  watci)  as  it  is  withdrawn  from  the  flask. 
A  .small  amount  of  starch  .solution^i  is  then  addetl 
and  the  solution  titrated  at  once  with  standard 
iodine. 

The  standard  iodine  solution  most  convenient 
for  this  titration  is  prepared  by  dis.solving  10'7grms. 
of  iodine  in  50  c.c.  of  wafer  containing  20  gnna.  of 
potassium  iodide  in  solution,  and  nuiking  up  t'> 
one  litre  with  wat«r.  When  a  half-gram  sample  is 
tiiken  tor  analysis,  1  c.c.  of  this  solution  will  equal 
1  %  t>f  tin.  It  may  be  standai-dised  against  tin  or 
arsenious  oxide.  3" 

Few  of  the  elements  which  are  ordinarily  found  in 
materials  to  be  analysed  for  tin  iidcrfere  with  this 
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method.  Nickel,  cobalt,  manganese,  molybdenum, 
uranium,  chromium,  alununium,  zinc,  lead,  cal- 
cium, magne.sium,  sulphate.s,  phosphates,  bromides, 
iodides,  and  tluorides  have  no  effect^-  unless 
present  in  so  large  amount  that  their  colour  masks 
that  of  the  indicator.  Arsenious  and  antinioiiious 
compounds  in  weak  acid  .solution  consume  iodine, 
but  in  a  liydrochloric  acid  solution  of  the  strength 
used  in  tliis  method,  they  have  no  effect.'^ 

If  0-1  grm.  or  more  of  antimony  Is  present  in 
the  solution,  the  nickel  coil  will  precipitate 
metallic  antimony  in  a  very  slimy  condition 
which  does  not  settle  and  oliscures  the  end  i>oint. 
This  may  be  prevented  by  using  a  solution  con- 
taining more  hydrochloric  acid.  If  therefore  the 
sample  taken  contiiins  01  grm.  or  more  of  anti- 
mony, the  solution  is  made  up  to  cont.iin  75  c.c. 
of  free  strong  hydrochloric  atid  instead  of  50  c.c. 
in  200  c.c.  of  volume,  before  reduction.  If  this 
is  done  the  precipitation  of  sUmy  antimony  will 
be  prevented  and  no  trouble  will  be  experienced. 
If  the  antimony  content  is  not  known  and  the 
slimy  antimony  begins  to  precipitate  during  the 
reduction,  an  additional  25  c.c.  of  .strong  hydro-  I 
chloric  acid  may  be  added,  which  will  generally  j 
cause  the  antimony  to  dissolve  and  prevent  further  i 
precipitation.  If  the  precipitated  antimony  does 
not  dissolve,  another  sample  can  be  treated, 
adding  more  hydrochloric  acid  before  reduction. 

Copper  in  small  amounts  has  no  effect  on  the 
method,  but  if  005  grm.  or  more  is  present  in  the 
solution,  it  will  be  incompletely  precipitated  during 
the  reduction,  the  titration  wiU  consume  more 
iodine  than  is  required  by  the  tin,  cuprous  iodide 
will  be  precipitated,  and  the  results  will  be  erratic 
and  high. 

If  copper  is  present  in  the  sample  in  large  enough 
amount  tt>  intiirfcre,  it  must  first  be  removed  by 
treatment  with  nitric  acid.** 

Bismuth  is  precipitated  in  the  metallic  form 
during  the  reduction  with  nickel.  In  this  form  it 
is  said  to  consiune  iodine^^  slowly  but  the  action 
is  very  slight,  and  unless  present  in  large  amount, 
its  effect  is  negligible.  If  it  is  desired  to  remove 
it,  the  metallic  precipitate  may  be  filtered  and 
the  filtrate  again  reduced  and  finished  as  usual. 

Tungsten  is  reduced  by  the  nickel  coil  to  a  lower 
state  of  oxidation,  with  the  formation  of  a  blue 
precipitate,  said  to  be  WjO;.*^  This  is  said*'  to 
be  slowly  oxidised  by  iodine,  thus  giving  high 
results,  but  the  oxidation  is  not  proportional  to  the 
amount  of  tungsten  present.  Tungsten  in  amounts 
usually  met  with  does  not  interfere  to  any  extent, 
and  its  effect  is  only  noticeable  when  it  is  present 
in  large  quantity.  In  case  it  should  be  desirable 
to  separate  the  tungsten,  the  blue  oxide  may  be 
filtered  oft"  «ith  the  precipitated  bismuth,  the 
solution  afterwards  being  again  reduced  and 
titrated. 

Titanic  chloride  is  reduced  to  titanous  chloride 
by  the  nickel  coil.  In  the  Pcarce-Low  method, 
titanium  alone  or  with  iron  Ls  said  to  consume  no 
iodine,*'  but  in  the  presence  of  tin,  large  amounts 
of  titanium  will  consume  iodine,  giving  high  results. 
The  error  caused  by  titanimn  seems  to  be  approxi- 
mately a  constant  one  and  is  independent 
of  the  amount  of  titanium  present.  Titanium 
may  best  be  removed  by  converting  the  tin  to 
insoluble  oxide  by  evaporation  with  nitric  acid 
and  then  fusing  for  5  minutes  with  potassium 
bisulphate.  The  melt  is  dissolved  in  water  and 
sulphuric  acid  and  filtered. 

If  titanium  and  tungsten  are  both  present,  the 
tungsten  will  remain  with  the  tin  after  filtering 
the  extracted  melt  of  the  bisulphate  fusion.  The 
tungsten  may  be  removed  from  this  residue  by- 
heating  with  ammonium  carbonate  solution,  in 
which  the  tin  is  insoluble. 

The  removal  of  titanium  as  volatile  fluoride  by 
evaporation  with  hydrofluoric  acid  is  not  complete 


if  the  titanium  is  in  the  form  of  ilmenite,  the 
double  oxiile  of  titanium  and  iron. 

Neither  bLsmulh,  tungsten,  nor  titanium,  in  any 
reasonable  amoiint,  such  as  is  usually  met  with, 
interferes  with  the  method,  and  may  in  general 
be  neglected,  especially  if  the  titration  Ls  performed 
rapidly  which,  to  a  largo  extent,  will  eliminate 
secondary  reactions.  The  interference  of  all  of 
tiiese  metals  is  greatly  increased  by  very  slow  and 
careful  titration,  which  seems  to  accelerate  their 
action  and  give  them  time  seriously  to  affect  the 
results.  This  is  especially  true  of  titaruima,  for 
bismuth  and  tungsten  are  not  so  active  and  as  a 
rule  need  not  be  considered. *° 

F"errous  chloride  is  oxidised  only  by  excess  of 
iodine  and  no  action  takes  place  unless  a  very 
hirge  amount  of  iodine  is  run  in  and  allowed  to 
stand.  Its  action  is  very  slow  even  then,  and  the 
presence  of  h-on  does  not  affect  the  accuracy  of 
this  method.-"* 

A  tin  determination  may  be  run  through  and 
results  obtained  by  this  method  in  about  one  and  a 
half  hours  and  the  method  is  accurate  to  about 
0-1%. 
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NOTES  ON  SOME  FATTY  OILS. 

BY  SO  UCHIDA. 

Para  ntbher  tree  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Hevea 
hraziliensis.  One  litre  of  seed  obtained  from 
Singapore  weighed  on  an  average  364'1  grms. 
The  kernel,  which   constitutes  about  5 10    %  of 
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tt*  seed,  oontains  ii'i-lO",,  of  oil  and  *>01  %  of 
waU>r.  When  the  keriiol  was  pressed  witli  a  screw 
press,  it  furuishtHl  tlio  followint:  result  : — Kernel. 
182r>  srniis.  First  oil  (cold  limwn).  r>5-l  gmis. 
Second  oil  (hot  drawn).  40  {tnns.  Tot;il  amount 
•f  oil.  UOO  jrnns.  I'eix-entape  of  oil  obtained  to 
the  kernel,  :«2  t<S  ",,.  The  yield  of  oil  ol.trtinc<l 
by  pressinj;  is  poor. 

The  oil  is  a  pale  >ellow  liquid  havinp  an  odour 
weeniblin^r  that  of  linsetd  oil.  In  the  winter 
months,  it  deposit*;  a  considerable  an  ount  of 
"  stoarine."  With  one  drop  of  concentrated 
Sulphuric  acid,  the  oil  assiunes  a,  reddish  brown 
colour  and  after  stirring  it  tunis  to  b^o\\^l.  With 
nitric  acid  of  sp.  gr.  i;t,  it  assumes  a  yeUow 
colour.  When  the  oil  is  hejited  in  a  thin"  laver 
at  100°  r.  for  ti  hours  it  dries  to  a  soft  film ;  "on 
continuuip  the  he.iting  for  7  hours  more  the  fUm 
remains  soft.  In  the  ekudiii  test  no  solidification 
is  observiHl  even  after  48  houi-s'  standing.  The 
oil  needs  hardly  any  rectification,  but  to  decolorise 
it  completely  it  is  best  to  filter  it  over  It)"!,  of  its 
weight  of  Kambara  earth  or  to  shake  it  first  with 
dilute  sulphuric  acid,  followed  by  filtration  over 
5%  of  its  weight  of  Kambara  earth.  It  is  a 
drying  oil  but  exhibits  weak  drying  power  and 
in  its  general  properties  it  resembles  Iiiukaya  seed 
•iL  It  can  be  used  for  the  manufacture  of  paints, 
varnishes,  boiled  oil,  and  oil-cloth,  as  well  as  for 
Boap-makiug. 

The  phvsical  and  chemical  constants  of  the  oil 
are  as  follows  : — Sp.  gr.  (15''  ('.).  0U239.  Refrac- 
tive index  (27"5'  C),  1-4720.  ButAT«-refracto- 
meter  reading  (27-5°  C),  ti<J5.  Acid 'value,  4-21. 
Sapoixification  value,  IDlt).  Iodine  value,  130-8 
(Hubl's  method).  Ester  value,  187-7.  Reichert- 
Meissl  value,  0-30.     Hehner  value,  95-37. 

The  mixed  insoluble  fatty  acids  are  yeUow  and 
semi-solid  and  have  the  following  constants  : — 
Solidifying  point,  270°  C.  Xeutrali&ntion  value, 
185-0.  Mean  molecular  weight,  303-3.  Iodine 
value,  IIU-5  (Uiibl's  method). 

Shiromoji  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Lindera 
triloba  BL.,  a  plant  belongmg  to  the  family  of 
Lcturacea .  One  1  itre  of  seeds  obtained  from  Nagano 
prefecture  weighed  on  an  average  378"9  grms. 
The  yellow  kernel,  which  is  found  in  the  greyish 
brown  husk,  constitut-es  about  68-1%  of  the  seed 
and  contJiins  57-09",',  of  oU  and  3-34  °o  of  water. 
When  the  j  owdered  kei-nel  was  pressed  in  a 
screw  press,  the  following  result  was  obtained  : — 
Kernel,  3505  gims.  I'irst  oil  (cold  drawn).  1034 
grms.  .Second  oil  (hot  drawn),  329  grms.  Third 
oil  (hot  drawn),  223  grms.  Total  amount  of  oil 
1580  grms.  Percentage  of  od  obtained  from  the 
kernel,  45-20%.  Tims  one  hectolitre  of  the  seed 
will  yield  10-9  kilos,  of  oU  by  pressing. 

The  oU  is  a  pale  yellow  liquid  at  the  ordinary 
temperature  but  solidifies  in  winter  months  to  a 
hard  white  mass.  It  is  odourless  and  has  a 
plea.sant  taste.  \\'hen  one  diop  of  concentrated 
sulphuric  acid  is  added  it  assumes  an  orange  colour. 
On  being  shaken  with  nitric  acid  of  sp.  gr.  1-3,  it 
assumes  a  yellow  colour.  It  yields  no  solid 
product  in  the  elaidin  test.  The  oil  is  non-drying 
and  has  the  highest  saponification  value  of  all 
known  natural  oils.  Its  high  saponification  value 
ae  well  as  its  low  Hehner  value  indicate  the 
presence  of  a  considerable  amount  of  lower  fatty 
acids,  while  its  low  iodine  value  indicates  that  the 
oil  is  low  in  un.saturate<l  fatty  acids.  The  content 
of  volatile  fatty  acids  is  small  as  judged  from  its 
low  Reichert-.VIei.ssl  value.  The  od  probably 
consists  chiefly  of  laurtn  (saponification  value 
263-8).  The  cold  dt-awn  oil  is  pale  yellow,  but 
the  hot  drawn  oil  is  somewhat  darker.  It  can 
best  be  decolorised  by  filtering  over  10%  of  its 
weight  of  natural  absorbent  earth  or  by  sliaking 


it  first  with  dilute  sulphuric  acid,  followed  by 
filtration  over  .i  '\,  of  its  weight  of  natural  absorbent 
earth.     The  oil  is  best  suited  for  soap-making. 

The  phvsical  and  chemical  <  onstant*^  of  the  oil 
are  as  follows  :— Sp.  gr.  (15'  t\).  0-9;'.01.  Refrac- 
tive index  (2T-'A°  C),  1-4732.  Rutvio-refracto- 
nieter  reading  (27-3°  C),  40-2.  Acid  value.  0-63. 
Saponification  value,  282-0.  Iodine  value  (Uiibl's 
method).  11 -OS.  Ester  value.  281-4.  Reichert- 
-Aleis-sl  value.  2-03.     Hehner  value,  ."^5-72. 

The  mixed  insoluble  fatty  acids  form  a  reddish 
blown  liquid  and  have  the  following  character- 
istics :—{-'olidifying  point.  14  '  C.  Neutralisjition 
value.  287- 1.  Mean  molecular  weight,  105-4. 
Iodine  vahie  (Uiibl's  method).  12  19. 

CaUopkyllum  oil. 

Callophyllvim  oil  is  obtained  fi-om  the  seed 
of  Callophyllum  inopliijlliim  L.,  a  tree  indigenous 
to  Eastern  Africa  and  Southern  .\sia.  In  Japan 
it  grows  in  Formosa,  in  the  Ixiochoo  Islands,  and 
in  the  Ogasawara  Islands.  Tl>e  green  nut  is  2-5 
to  3-0  cm.  in  diameter  and  becomes  yellow  on 
ripening.  The  round,  pale  yellow  kernel  which 
is  found  in  a  hard,  thick  wall  is  about  1-3  cm.  in 
diameter  and  constitutes  about  33-0%  of  the 
seed.  One  litre  of  the  ah'-dried  seed  obtained 
trom  the  Ogasawara  Islands  weighed  on  an 
average   400    grms. 

Tlie  kernel,  separated  from  the  husk,  was  dried 
in  the  sun,  crushed,  steamed,  and  pressed 
with  a  screw  pres.=,  when  it  gave  the  following 
result  : — Kernel,  955  grms.  First  oil  (hot  drawn), 
264  gi-ms.  Second  oU  (hot  drawn).  44  grms. 
Third  od  (hot  drawn),  15  grms.  Total,  323  grms. 
Percentage  of  oil  pressed  from  the  kernel.  33-83%. 
Hence  one  hectolitre  of  the  seed  will  yield  4444 
grms.  of  oil. 

The  oU  thus  obtained  is  a  dark  green,  viscous 
liquid  having  a  peculiar  odour  and  contains  a 
quantity  of  resin.  In  winter  months  it  deposittf 
"  stearine  "  and  becomes  semi-solid.  With  one 
drop  of  concentrated  sulphuric  acid,  the  oil  be- 
comes reddish  brown.  On  being  shaken  with  nitric 
acid  of  sp.gr.  1-3,  the  oil  assumes  a  brownish- 
red  colour.  In  the  elaidin  test,  it  becomes 
a  buttery  mass  after  2  hours.  The  dark  green 
colour  can  be  removed  by  shaking  with  dilute 
sulphuric  acid  but  not  with  dilute  sodium  carbonate 
solution.  It  can  be  used  tor  soap-making  and  aLo 
as  an  Uluminant.  but  is  unfit  for  edible  purposes 
owing  to  its  poisonous  nature,  aspecially  when 
not  rectified.  It  is  a  semi-drying  oil  and  its  high 
acid  value  is  cliiefly  due  to  the  presence  of  a 
considerable  amount  of  resin. 

The  physical  and  chemical  constants  of  the  oil 
from  Ogasawara  Island  are  as  follows  : — Sp.  gr. 
(15°  C),  0-9452.  Refractive  index  (20-8°  C.), 
1-47925.  Butyro-refractometer  reading  (26-8°  C), 
81-6.  Acid  value,  45-95.  .Saponification  value, 
1941.  Iodine  value,  95-49  (Hubl's  method). 
Ester  value,  148-1.  Hehner  value,  93-61. 
Reichert-Meis.sl   value,   0-38. 

The  mixed  insoluble  fatty  acids  form  a  greenish 
brown  soft  mass  and  have  the  following  character- 
istics : — SoUdifying  point,  28—29°  (".  Melting 
point,  37°  C.  Neutralisation  value,  190-1.  Mean 
molecular  weight,  295-1.     Iodine  value,  95-4. 

Ilcrnandia  seed  oil. 
The  oil  is  obtained  form  the  seed  of  Hernandia 
pellula  Meisn.,  a  tree  indigenous  to  Eastern  Africa 
and  Southern  Asia.  The  nut  is  round  and  greeu. 
but  when  it  ripens  a  part  of  it  becomes  reddish. 
The  flesh  of  the  nut  is  thin  while  the  kernel  wall 
is  thick;  the  kernel  constitutes  about  .57%  of 
the  seed.  A  sample  of  oU  was  fcjrwarded  in  1914 
from  the  Office  of  the  Ogasawara  Islamls.  The 
yield  of  oil  by  pressing  was  rei)ortod  to  be  a^ 
follows,  the  press  used  being  a  primitive  one ; — 
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Kernel,  26,250  prnis.  First  oil  (hot  drftwn),  (5832 
pnivs.  Seroiid  oil  (hot  drawn),  200;?  grins.  Total 
amount  of  oil,  S89.")  gmis.  Percentage  of  oil 
obtained  from  the  kernel.  33-89%. 

The  oil  Ls  a  reddish  l»rown  liquid  and  has  a 
characteristic  odour.  It  deposits  "  stearine " 
in  winter  inontlis.  With  one  drop  of  concentrated 
sulphuric  acid,  it  becomes  reddish  brown. 
With  nitric  acid  of  sp.  gr.  1-4,  it  asstimes  a 
red  colour.  When  it  is  heated  in  a  thin  layer  at 
100'  C.  for  six  hours  it  dries  to  a  soft  film,  which 
remains  soft  and  brittle  after  heating  for  a 
further  7  houi-s.  The  oil  can  best  be  rectified  by 
shaking  with  dilute  sulphuric  acid  or  by  treating 
with  4%  of  its  weight  of  .50  "„  solution  of  caustic 
alkali.  It  is  a  drying  oil  but  its  drying  properties 
are  rather  weak,  and  the  amount  of  free  acid  is 
.  considerable,  as  the  a<id  value  indicates.  It  can 
be  used  for  the  manufacture  of  soaps,  boiled  oil, 
and  rubber  substitute,  and  also  for  illuminating 
purposes. 

The  constants  of  the  oil  are  as  follows  : — Sp. 
gp.  (15"  C).  0-9380.  Eefractive  index  (27-2°  C), 
1-47735.  Butyro-retractometer  reading  (27-2°  C.), 
78-3.  Acid  value,  739.  Saponification  value, 
195-7.  Iodine  value  (Hubl's  method),  1261. 
Est«r  value.  188-3.  Eeichert-MeLssl  value,  1-77. 
Itehner  value,  93-17. 

The  mixed  insoluble  fatty  acids  form  a  dark 
green  liquid  and  have  the  following  constants  : — 
Begins  to  become  turbid  at  12 — 13°  C.  Neutral- 
isation value,  185-7.  Mean  molecular  weight, 
302-1.     Iodine  value,  130-0. 

Hakuunbolu  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Styrax 
abassia  S  et  '^.  The  seed,  which  ripens  in  Sep- 
tember, is  much  like  an  acorn  in  shape  and  is 
about  1  cm.  long.  One  litre  of  the  seed  (without 
cups)  W'eighs  500  gnns.  on  an  average.  The 
pale  yellow  kernel,  found  in  the  brown  hard 
husk,  constitutes  aboxit  48-6  "„  of  the  seed,  and 
contains  43-71%  of  oU  and  5-45%  of  water.  The 
seed  separated  from  the  husks  was  crushed  and 
expressed  first  cold  and  then  hot,  when  it  furnished 
the  following  figures  : — Kernel,  1518  grms.  First 
oil  (cold  drawn),  434  grms.  Second  oil  (hot 
drawn),  29  grms.  Total  oU,  463  grms.  Per- 
centage of  oil  on  kernel,  'iQ-5\%.  Thus  one 
liectolitre  of  the  seed  will  yield  7491  grms.  of  oU. 

The  cold  drawn  oil  is  a  pale  biownish  yellow 
liqaid  and  remains  liquid  even  in  winter  months, 
but  the  second  hot  expressed  oil  is  darker  in 
colour  and  deposits  "  stearine  "  on  long  standing 
at  the  ordinary  temperature.  With  one  drop 
of  concentrated  sulphuric  acid,  the  oil  becomes 
brownish  red  and  on  stirring  becomes  brown. 
When  shaken  with  nitric  acid  of  sp.  gr.  1-3,  it 
turns  greenish  red.  In  the  elaidin  test,  no  solidifi- 
cation is  observed  after  5  hours  ;  at  the  end  of  72 
hours  only  a  small  deposit  of  buttery  consistency 
is  deposited.  When  heated  at  100°  C.  in  a  thin 
layer  for  14  hours,  it  becomes  more  viscous  but 
does  not  dry.  It  can  be  rectified  by  filtering  over 
10  °n  of  its  weight  of  natural  absorbent  earth  or 
by  treating  with  2  %  of  its  weight  of  caustic  alkali 
as  a  50  "^  solution.  It  is  a  semi-drying  od  and  its 
high  Reichert-Meissl  value  indicates  the  presence 
of  a  considerable  amount  of  volatile  fatty  acids 
such  as  butyric  acid.  In  general  properties  it 
closely  resembles  Yego  [Styrax  japonica)  seed 
oil. 

The  physical  and  chemical  constants  of  the  oil 
areas  follows: — Sp.  gr.  (15°  C),  0-9610.  Refrac- 
tive index  (27-5  =C.),  1-48925.  Butyro -refracto- 
meter  reading  (27-5°  C),  99-5.  Acid' value.  1-73. 
Saponification  value  181 '8.  Iodine  value  (Hiibl's 
method).  115-4.  Ester  value.  1801.  Reichert- 
Meissl  value,  16-45.     Hehner  value,  92-94. 

The  mixed  insoluble  fatty  acids  form  a  yellowish 


liquid  depositing  a  large  amount  of  a  white  sub- 
stance solid  at  the  ordinary  temperature,  aod 
liave  the  follo-.ving  characteristics  : — Begins  to 
become  turbid  at  14 — 13-5°  C.  Neutralisation 
value,  1661.  Iodine  value,  114-7.  Mean  molecu- 
lar weight,  337-8. 

Akebi  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Akebia 
quinata.  Dene.,  a  clind)ing  .shrub  indigenous  to 
Japan.  The  fruit,  wliich  is  tlie  .same  size  aod 
shape  as  an  Euioiioan  pear,  is  at  first  green  but 
becomes  pai-tly  retldish  on  ripening.  It  contains 
numerous  lilack  seeds  0-5  cm.  long.  One  litre 
of  the  air-dried  seed  weighs  600  grms.  on  the 
average.  The  seed  being  small  it  was  very 
difficult  to  separate  the  kernel  from  its  shell,  ao 
the  whole  seed  was  cruslied  and  subsequently 
jpressed  with  a  screw  press  first  cold  and  then 
hot.  The  result  was  as  follows: — Seed,  5388  grma. 
First  oil  (cold  di-a-mi),  721  gi-ms.  Second  and  third 
oils  (hot  drawn),  252  grms.  Total  95;!  grms. 
Percentage  of  oil  obtained  to  the  seed,  17-69%. 
Hence  one  hectolitre  of  the  seed  will  yield  about 
10.609  grms.  of  oil. 

The  oil  is  a  pale  yellowish  brown  liquid  having 
a  characteristic  odour  and  deposits  a  considerable 
amount  of  "  stearine"  in  winter  months;  the 
second  and  the  third  oils  almo.st  solidify  at 
12 — 13°C.  With  one  drop  of  concentrated  .sulphuric 
acid  the  oil  assumes  a  greenish  yellow  colour, 
and  on  stirring  a  cochineal  red  colour.  On  being 
shaken  with  nitric  acid,  sp.  gr.  1-3,  it  assumes  a 
yellow  colour  with  reddish  tints.  In  the  elaidin 
test,  it  gives  a  very  soft  buttery  mass  after  five 
hom-s,  the  consistency  i-emaining  the  same  even 
after  72  hours. 

This  oil  is  non-drying  and  its  most  prominent 
characteristic  is  its  extraordinarily  high  Reichert- 
Meissl  value — the  highest  of  any  vegetable  fatty 
oil.  It  also  has  a  lugh  acid  value.  Thus  it 
contains  a  considerable  amount  of  lower  volatile 
fatty  acids  such  as  butyric  acid.  The  oil  can  be 
decolorised  by  filtering  over  10  %  of  its  weight  of 
Kambara  earth  or  by  shaking  with  dilut*  sul- 
phuric acid.  It  can  be  utilised  for  the  preparation 
of  soap  and  Turkey  red  oil  as  well  as  for  edible 
and  burning  purposes. 

The  physical  and  chemical  constants  of  the  oil 
are  as  follows  : — Sp.  gr.  (15°  C),  0-9340.  Refrac- 
tive index  (27-5°  C),  1-46145.  Butyro-refracto- 
meter  reading  (27-5°  C.),  53-2.  Acid  value,  25-45. 
Saponification  value,  246-4.  Iodine  value,  78-38. 
Ester  value,  2210.  Reichert-Meissl  value,  39-76. 
Hehner  value,   85-80. 

The  mixed  insoluble  fatty  acids  form  a  paJe 
greenish  solid,  becoming  pale  yellow  on  long 
standing.  Thev  have  the  following  character- 
istics : — Solidifying  point,  31°  C.  M.  pt.,  38 — 39'C. 
Neutralisation  value,  191-7.  Mean  mol.  wt., 
292-7.     Iodine  value,  77-78. 

Kuromoji  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Lindera 
serica  BL,  a  small  tree  belonging  to  the  family  ot 
Lauraeea.  The  seed  is  round,  0-5 — 0-7  cm.  in 
diameter,  and  one  litre  of  the  seed  weiglis  about 
492  grms.  on  an  average.  The  yellow  kernel, 
which  is  found  in  a  black  bi-own  husk,  constitutes 
about  63-3%  of  the  seed  and  contains  69-60%  of 
oil  and  3-25%  of  water.  The  kernel  roughly 
separated  from  the  husks — the  complete  separation 
is  very  difficult^ — was  crushed,  then  steamed  and 
subsequently  pressed  with  a  screw  press  wliile  still 
warm.  905  gnns.  of  kernels  yielded  340  grms.  of  first 
oil  (hot  drawTi).  165  grms.  of  second  oil  (hot 
drawn),  and  20  grms.  of  third  oU  (hot  drawn). 
Total    amount    of    oU,     525    grms.     Percentage, 

j   5802%.     One   hectolitre   of   seed  wiU  thus  yidd 

'   about  18,045  grms.  of  oU. 
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Tlie  oil  is  a  yollow-ish  brown  liquid  having  an 
aromatic  odour,  and  does  not  solidify  oven  in 
■winter.  Wlion  one  dnip  of  conoentnited  sulphuric  i 
acid  is  added  to  20  dwps  of  oil  jilactHl  i>u  a  \vhit«  1 
porcehiin  plate,  it  assiunes  an  onvngo-browni  coloxir.  \ 
With  nitric  of  sp.  fir.  1  •».  the  oil  becomes  yellowish 
red.  In  the  elauiin  test  it  remains  liquid  e\en  after 
48  hours'  standing  ;  only  a  small  deposit  of  liutt«ry 
roiisistenc>'  was  found.  It  is  non-dryins:  and 
its  high  saponification  value  as  W<>11  as  its  low 
Hehner  value  indicate  the  pivsence  of  a  con- 
siderable quantity  of  the  lower  fatty  acids,  while 
its  low  iodine  value  indicates  that  the  content  of 
un.satumted  fatty  acids  is  low.  Again  the  content 
of  volatile  acids  is  low  as  indicated  by  its  low 
R-cichert-Meissl  value.  Coniplet*  decoloration  of 
the  oil  is  difhcuU.  but  when  it  is  treated  with 
1%  of  caustic  alkali  as  a  r^O^o  solution  and  then 
filtered  over  1 0  °o  cf  >ts  weight  of  Kambara  earth, 
it  is  fairly  well  decolorised.  The  oil  can  best  find 
application  in  so.ap-making. 

The  phvsical  and  chemical  constants  of  the  oil 
are  as  f oUows  :— Sp.  gr.  30V30T.,  0-9401.  Re- 
fractive index  (270°  C),  1-46S0.  Butyro-refracto- 
met-er  reading  (27°  C).  03-2.  Acid  value,  18-78. 
Saponification  value,  2550.  Iodine  value,  65-29 
(Huljl).  Ester  value.  230-8.  Reich  ert-^Ieissl 
value,  2  53.     Hehner  value,  86  22. 

The  mixed  insoluble  fatty  acids  are  a  dark  brown 
liquid,  having  solidifj-ing  p"t.  0-5°  C,  neutralisation 
value  2020,  mean  inol.  \rt.  214-1.  iodine  value 
37. 

Aburachan  seed  oil. 

The  oil  is  obtained  from  the  seed  of  Lindera 
■praeeox,  a  tree  belonging  to  the  family  of  Lauracea, 
rrowing  in  Shikoku,  Kj-ushu,  and  Honshu, 
Japan.  The  seed  is  round,  1-0 — 1-3  cm.  in 
diameter,  and  contains  a  pale  yellow  kernel  in  a 
reddish  brown  husk.  One  litre  of  the  air-dried 
seed  obtained  from  Nagano  prefecture  weighs  on 
an  average  432-3  grms.  The  kernel,  constituting 
SO-7%  of  the  seed,  contains  29-44%  of  oU  and 
7-35%  of  water.  The  oil  was  prepared  by 
steaming  and  pressing  the  powdered  kernel.  The 
result  was  as  follows  : — Kernel,  6348  grms.  First 
•il  (hot  drawn).  790  grms.  Second  oil  (hot  drawn), 
101  grms.  Third  oil  (hot  drawn),  150  grms. 
Fourth  oil  (hot  drawn).  52  gnns.  Total,  1 153  grms. 
=  18-17%  of  the  kernel.  Hence  one  hectolitre 
of  the  seed  will  yield  about  6341  grms.  of  oO  by 
pressing. 

The  oil  is  a  dark  brown  liquid  possessing  a 
somewhat  aromatic  odour.  It  solidifies  in  winter. 
NSTien  one  drop  of  (concentrated  sulphuric  acid  is 
added  to  20  drops  of  oil  a  brownish  red  liquid  is 
produced.  With  nitric  acid,  sp.  gr.  1-3,  it  becomes 
red.  In  the  elaidin  test,  it  remains  liquid  even 
after  72  hours,  at  the  end  of  which  time  only  a 
minute  quantity  of  buttery  consistency  is 
formed.  This  oil  is  non-drj'ing  and  its  saponifica- 
tion value  exceeds  that  of  coconut  oil,  indicating 
the  presence  of  a  large  amount  of  lower  fatty 
acids.  The  amount  of  volatile  fatty  acids  is 
small  as  shown  by  its  low  Reichert-Meissl  value. 

The  oil  can  best  be  purified  by  filtering  over 
10  %  of  its  weight  of  Kambara  earth  or  by  shaking 
with  dilate  sulphuric  acid. 

The  physical  and  chemical  constants  of  the  hot 
dra-wn  oil  from  Shinano  province  seeds  are : — 
.Sp.gr.  (15°  C),  0-9348.  Refractive  index  (27°  C), 
1-4550.  Butyro-refractometer  reading  (27°  C), 
43-6.  Acid  "value,  2-60.  .Saponification  value, 
273-6.  Iodine  value,  (Hubl),  20-53.  Ester  value, 
271-0.  Hehner  value,  89-21.  Reichert-Mcissl 
value,  1-39. 

The  mixed  in.soluble  fatty  acids,  which  are  liquid 
and  reddish  brown,  have 'solidifying  pt.  13°  C, 
nf-utrali.sation  value  277-2,  mean  mol.  wt.  202-  4, 
iodine  value  18-28. 


Magnolia  fruit  oil. 

7"  The  oil  is  obt^ivined  fi-om  the  fruit  of  Ma(inolia 
hi/polruca  S.  et  /.,  a  large  tree  gi-owiiig  in  .Shikoku, 
Kxiishu,  >ind  Honshu,  .lapan.  The  fi-uit  is  red, 
ellipsoidal,  .ami  10  !■:>  i-m.  long.  The  vale 
yellow  llcsh  is  thick  .and  rich  in  oil.  The  black 
kernel  is  0-7 — 0-9  cm.  li>ug  and  h.-is  very  thick  and 
hard  walls.  One  litre  of  the  fruit  weiglis  637 
gi-nis.  on  an  average.  The  tlcsh  and  the  kernel 
(kernel  wall  and  kernel)  are  in  the  ratio  of  45  :  55. 
The  kernel  separated  from  its  wall  contains  5!)-00";, 
of  oil  and  4  09%  of  water.  The  fruit  of  Miujtiolia 
ht/poU'Hca.  without  separating  it<5  seed  and  flesh, 
was  crushed  and  pressed  with  a  screw  press,  when 
4055  grms.  of  the  fruit  yielded  1270  gi;ms.  of 
first  oil  (cold  drawn),  217  grms.  of  second  oil  (hot 
drawn),  and  74  grms.  of  third  oil  (hot  drawai)  ; 
totjU  15t>l  grms.  ==31-51%.  One  hectolitre  of  the 
seed  will  thus  yield  atiout  20-<l  kUos.  of  oil. 

Tlic  oil  thus  obtained  is  dark  l)ro^^^l  with  purple 
tints,  and  is  very  dillJcult  to  decolorise.  It  is 
viscous  and  deposits  a  considerable  amount  of 
"  stearine "  even  at  the  ordinary  temperature 
on  long  standing.  Twenty  drops  of  the  oil  placed 
on  a  white  porcelain  plate  ami  treated  with  one 
drop  of  concentrated  sulphuric  at-id,  assumes  a 
greenish  yellow  colour  which  on  stirring  turns  to 
greenish  brown.  On  shaking  with  nitric  acid  of 
sp.  gr.  1-3  it  becomes  a  reddish  brown  colour.  In 
the  elaidin  test  it  deposits  a  considerable  amount 
of  a  buttery  mass  after  5  hours'  standing,  and 
after  48  hours  the  whole  mass  becomes  soft  and 
of  buttery  consistency.  When  heated  to  100°  C. 
in  a  thin  layer  for  14  hours  it  becomes  more  viscous 
Ijut  does  not  dry.  It  Ls  semi-drying  and  its  some- 
what high  acid  value  indicates  the  presence  of 
free  acid  in  considerable  quantity.  The  oil  can 
be  used  for  soap -making  and  also  as  a  burning  oil. 

The  phvsical  and  chemical  constants  are  as 
follows: — Sp.  gr.  (15°  C),  0-9315.  Refractive 
index  (268°  C),  1-4739.  Butvro-refractometer 
reading  (26-8°  C),  72-5.  Acid  value,  13-43. 
•Saponification  value,  224-4.  Iodine  value,  109-2. 
Ester  value,  211-0.  Reichert-Meissl  value,  4-93. 
Hehner  value,  93-11. 

The  mixed  insoluble  fatty  acids  are  a  soft  solid 
of  dark  brown  colour,  and  have  the  following 
characteristics  : — M.  pt.,  35° — 35-5°  C.  SoUdifying 
pt.,  28°— 28-5°  C.  Neutralisation  value.  201-9. 
Mean  mol.  wt.,  277-9.     Iodine  value,  09-66. 

Magnolia  flesh  oil. 

The  flesh  of  the  magnolia  fruit  was  separated 
and  pressed  with  a  screw  press.  1480  grms. 
yielded  394  grms.  of  first  oil  (cold  drawn),  129  grms. 
of  second  and  third  oil  (hot  dra^vn).  Total,  523 
grms.  =  35-34  %. 

The  oil  is  dark  brown  and  deposits  a  large 
amount  of  "  stearine "  in  winter  months  and 
becomes  viscous.  The  colour  can  easily  be  re- 
moved by  treating  first  with  2  %  of  caustic  alkali 
as  50  %  solution,  followed  by  the  filtration  over 
10%  of  Kambara  earth. 

The  oil  gives  a  green  coloration  with  concen- 
trated sulphuric  acid  and  a  yellow  colour  with 
nitric  acid  of  sp.  gr.  1-3.  In  the  elaidin  test  it 
becomes  turbid  after  5  hours  and  then  separates 
into  two  layers,  liquid  and  solid  ;  finally  at  the 
end  of  72  hours  the  whole  mass  becomes  buttery. 
When  heated  in  a  thin  layer  at  100°  C.  for  14 
hours  it  .shows  no  tendency  to  dry.  It  contains 
a  considerable  amount  of  free  acid,  and  can  bo 
used  as  the  raw  material  for  soap  and  rubber 
substitute,  but  as  it  is  very  dillicult  to  separate 
the  flesh  and  the  kernel,  it"  is  not  likely  to  be  of 
any  technical  importance. 

The  phvsical  constants  of  the  oil  are : — f^y.  Rf- 
(15°  C),  "0-9239.  Refractive  index  (27°C.), 
1-4693.  Butyro-refractometer  reading  (27°  C), 
65-3.     Acid   value,    13-59.     Saponification   value, 
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2050.  Iodine  value.  SO-B.S.  Ester  value,  101-4. 
Beichci't-Moissl  viiliif,  4(>7.  Ilehner  value,  91-83. 
The  mixed  insoluble  fatty  ncids  are  solid  and 
pale  hro«ii  and  have  : — M."  pt.,  :?t5-r)'' ('.  Solidif. 
]>t.,  32»— ;'.2-.">^  C.  Neutralisation  value,  205-1. 
Mean  mol.  wt.,  273-5.     Iodine  value,  8(i-10. 

Magnolia  seed  oil. 

As  (he  wall  of  the  kernel  i.s  very  thick  and  hard, 
the  seed  was  cru.^hoil  whole,  sifted  with  a  winnowing 
ba.sket  to  separate  any  coarse  wall  pieces,  and 
subsequently  steamed  and  pressed  with  a  screw 
press.  Tlie  yield  of  the  oil  was  very  poor  as  it 
was  absorbed  by  the  pieces  of  kernel  wall.  3180 
jp-ms.  of  seed  yielded  241!  pi'nis.  of  oil  or  7-74%. 

The  oU  is  a  dark  brown  li(|uid  and  is  exceedingly 
diflioult  to  decolorise.  It  doas  not  soUdify  even 
in  winter  months.  Treated  with  nitric  acid 
it  becomes  reddish  brown.  In  the  elaidin 
test,  no  solidification  is  observed  after  two  hours  ; 
at  the  end  of  72  hours  a  small  deposit  of  buttery- 
consistency  is  formed.  When  it  is  spread  in  a 
thin  layer  and  heated  at  100'  C,  it  dries  after  11 
hours.  It  is  a  uon-dr>-ing  oil  but  exhibits  weak 
drying  properties.  It  can  be  used  for  the  manu- 
facture of  soap  and  boiled  oil,  but  as  it  is  not 
profitable  to  press  the  oil  separately  from  the 
flesh  and  the  seed  it  is  not  likely  to  acquire  any 
technical  importance. 

The  constants  of  the  oil  are  as  follows  : — Sp.  gr. 
(15-0,  0-9288.  Refractive  index  (27-=  C), 
1-4754.  But>TK)-refractometer  reading  (27°  C), 
75-0.  Acid  value,  6-69.  Saponification  value, 
207-4.  Iodine  value,  124-5.  Est«r  value,  250-7. 
Reichert-Meissl  value,  0-17.     Hehner  value,  96-54. 

The  mixed  insoluble  fatty  acids  form  a  brownish 
black  Uquid,  which  begins  to  become  turbid  at 
17-5° — 17-0°  C,  and  has  neutraUsation  value 
193-7,  mean  mol.  wt.  289-6,  iodine  value  125-5. 

Tea  seed  oil. 

This  oil  is  obtained  from  the  seed  of  the  ordinary 
tea  plant,  Thea  chinerisis.  a  shrub  largely  cultivated 
in  the  provinces  of  Musashi,  Suruga,  Ise,  Yamashiro, 
and  Omi  for  the  manufacture  of  tea  ;  it  also  grows 
wild  extensively  in  Shikoku  and  Kyushu.  In 
some  parts  of  these  districts,  the  tea  plant  grows 
abundantly  as  undergrowth  of  the  forest.  The 
seed  is  round,  about  1  cm.  in  diameter,  and  con- 
tains a  yellowish  white  kernel  in  a  blackish  brown 
husk.  One  litre  of  the  air-dried  seed  of  wUd  tiea 
plant  obtained  from  Tosa  province  weighed  380 
■grms.  on  the  average.  The  kernel,  which  con- 
stitutes 65 -3%  of  the  seed,  contains  27-62%  of  oil 
and  10-25%  of  water.  The  kernel  was  gi'ound  to 
a  coarse  meal,  then  steamed  and  subsequently 
pressed  while  still  warm  with  a  screw  press.  3384 
crms.  of  the  kernels  yielded  498  grms.  of  first  oil 
(not  drawn),  102  grms.  of  second  oil  (hot  drawn), 
and  14  grms.  of  third  oil  (hot  drawn).  Total, 
€12  grms..  or  18-09%  of  the  weight  of  the  kernel. 
One  hectolitre  of  the  seed  will  hence  yield  about 
4488  grms.  of  oil  by  pressing. 

The  oil  is  a  pale  brown  liquid  having  a  pecuUar 
■odour,  and  deposits  a  large  amount  of  "  stearine  " 
in  winter.  With  concentrated  sulphuric  acid 
an  indigo  blue  coloration  is  produced  which 
becomes  greenish  brown  on  stirring.  On  shaking 
■with  nitric  acid.  sp.  gr.  1-3,  a  pale  blue  colour  is 
produced.  In  the  elaidin  test  it  became  turbid 
and  very  viscous  after  5  hours,  owing  to  the  pro- 
duction of  soUd  matter,  and  after  standing  for  24 
boors  the  whole  mass  assumed  a  buttery  con- 
sistency. 

■  This  oil  is  non-drjTng  and  in  its  general  properties 
resembles  Sazanqua  {Thea  sazanqua)  seed  oil. 
The  best  way  to  rectify  the  oil  is  to  filter  it  over 
10%  of  its  weight  of  Kanibara  earth,  or  it  may 
first  be  shaken  with  dilute  sulphuric  acid  and 
then  filtered  over  5%  of  its  weight  of  Kambara 


earth.     It  can  be  used  for  soap-making  and  also 
for  lubricating  and  burning. 

The  constants  of  the  pressed  oil  from  Tosa 
province  .seed  are  as  follows  : — Sp.  gr.  (30V30°  C.) 
0-912(i.  Refractive  index  (27-0°  C),  1-4669. 
Butyro-refractometor  reading  (27-6°  (.'.),  ei-c". 
Acid  vahie,  4- 12.  Saponilication  value,'  193-8' 
Iodine  value,  86-20  (Uubl).  E.ster  value,  189-7 
Ilehnor  value.  95-76.     Keichert-Jleissl  value,  010. 

The  mixed  insoluble  fatty  acids  form  a  pale  green, 

soft  solid  and  have  th.-  following  characteristes  • '- 

Solidif.  pt.,  25-5°  0.     Neutralisation  value,  190-5 
JNIean  mol.  wt.,  294-5.     Iodine  value  (Hiibl),  80-79 
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Special  Meeting  of  Chemical  Section,  held  at  the 
Chamber  House,  79,  Cannon  Street,  B.C.,  on 
October  27,  1916.  <-  ,  w» 


MR.  THOMAS  TYREB  IN  THE  CHAIR. 

The  Secretary  read  the  notice  convening  the 
meetmg,  the  object  of  which  was  to  consider  the 
general  policy  of  the  chemical  and  alUed  industries 
on  practical  questions  arising  during  and  after  the 
\\  ar,  and  what  concerted  action  may  be  desirable 
in  the  common  interest. 

The  Chairman  said  that  the  present  definition 
of  trade  as  mere  "  buying  and  selling  "  was  mis- 
leading, and  the  conditions  which  prevailed  to-day 
were  insane.  There  was  Uttle  or  no  consideration 
for  others  and  an  increasing  tendencv  to  cut-tliroat 
competition.  They  were  told  to  co-operate  and 
co-ordinate.  Co-ordination  must  involve  co- 
operation, but  co-operation  did  not  involve  co- 
ordination. Under  co-ordination  what  would 
become  of  the  small  man  in  face  of  the  position  in 
which  the  great  men  and  the  great  combinations 
in  the  last  few  years  had  placed  him  ?  It  was  a 
question  as  to  what  combination  of  the  two  forms 
co-operation  and  co-ordination,  would  be  the  wiser 
course.  In  the  chemical  trade  there  had  been 
suffering  and  inconvenience,  and  after  the  war 
the  ill  feeling,  "  envy,  hatred,  and  malice,"  which 
grew  out  of  it.  and  the  uncharitableness  which 
would  necessarily  follow,  would  exist  in  greater 
force.  There  was  no  sign  that  any  condition  of 
rivalry  would  be  ameliorated,  but  the  contrary, 
and  men  who  had  been  free-traders,  and  who  were 
prepared  to  show  that  the  commercial  success  of 
this  country  was  based  upon  a  svstem  of  free  trade, 
were  face  to  face  with  the  success  and  the  com- 
petition of  a  great,  able,  and  determined  nation, 
and  it  was  now  a  question  whether  the  almost 
sacrosanct  idea  or  fetish  of  free  trade  would  be 
sufficient.  It  had  not  done  everything  in  the  past, 
and  it  had  produced  a  state  of  things  to  which,  in 
his  opinion,  much  of  the  ignorance  and  laissez  faire 
of  to-day  was  due.  His  personal  view  was  that 
the  trade  ought  not  to  be  placed  in  the  position  of 
being  constantly  faced  with  the  mailed  fist  of  a 
determined,  but  not  industrially  demented,  nation. 
The  British  would  require  to  make  the  best  use 
of  those  qualities  of  forethought,  inteUigence, 
industry,  and  endurance,  which  they  undoubtedly 
possessed,  but  which  had  been  allowed  to  become 
rusty  as  a  conseciuence  of  opident  faciUties.  He, 
personally,  deplored  that  British  Dyes  Limited 
had  been  subsidised  by  the  Government,  which 
logically  meant  that  every  one  who  had  a  "  good 
thing  "  ought  also  to  be  subsidised. 

The  pressure  of  war  and  the  necessity  for  in- 
creasing our  output  had  revealed  in  Great  Britain 
resources  in  scientific  knowledge  and  engineering 
which  we  little  thought  we  possessed.     They  should 
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drop  subsidies,  drop  prejuiiiccs  and  conceits,  and 
call  in  men  who  couUl  jjivo  the  right  kind  of  advice. 
Amon^^t  tl\e  nr<\itest  hindrances  to  pi-o^nvss  were 
not  tlie  want  of  kuowleilne  and  material,  or  lack 
of  men.  but  the  want  of  sane  Wislation  and  co- 
operation. To  besrui  with,  the  whole  condition  of 
the  railway  service,  and  the  management  of  labour, 
and  much  more,  was  wTong,  for  instiince,  primary 
and  secondary  education,  but  he  could  not  see  on 
the  part  of  the  tiovernment  true  iliscriinination. 
The  virtual  preference  aci-onled  to  liermau  com-  ' 
petitors  before  the  ^^■a^  shovild  be  destroyed.  It  1 
was  not  protective  tarills  alone  that  would  protect 
or  isave  any  trade.  lA!t  them  put  all  their  brains 
and  energv  into  co-operative  action. 

Sir.  E.  A.  B.  HoDC.ETTs,  of  Nobel's  Explosives 
Co.,  Ltd..  siiiii  that  his  Company  had  not  suffered 
much  from  enemy  competition  in  the  L'nited 
Kingdom,  although  they  had  from  the  dumping 
of  gooiis  in  Austraha.  There  was  a  great  deal  to 
be  said  in  regard  to  the  freight  question  in  this 
country,  but  he  was  not  prepared  to  say  what 
alterations  were  necessary ;  the  subject  was  covered 
by  serious  complications. 

Mr.  E.  J.  Bo.^KE  (Bo.ike,  Roberts  and  Co.)  said 
that  across  the  North  .Sea  organised  co-ordination 
of  science  and  industry  with  practically  unlimited 
capital  were  prepared  to  fight  British  manu- 
facturers, who  were  presided  over  by  a  Govern- 
ment which  knew  nothiiig  and  cared  less  about 
their  destiny.  The  position  seemed  hopeless. 
What  was  needed  was  direct  representation  in  the 
House  of  Coumions  as  a  big  trade  orgarusation. 
Was  it  unreasonaljle  that  the  greatest  key  industry 
in  this  tountry  should  be  directly  represented  in 
tlie  Ilouse  of  Commons  where  such  questions  as 
railway  rates,  the  Consular  Service,  and  tariffs 
would  have  to  be  dealt  with.  The  Chemical 
Section  had  expressed  its  views  very  strongly  in 
favour  of  tarifis  to  enable  them  to  trade  on  level 
terms.  If  there  were  no  tariff.s,  what  was  to 
become  of  the  quantitie-s  of  chemicals  now  lying 
in  Germany,  wliich  the  Germans  would  desire  to 
sell  immediately  after  the  War.  Were  we  going 
to  allow  those  "goods  to  ent<;r  hero  '-  There  was 
the  question  of  the  obliging  foreign  agent  who 
established  himself  in  London,  from  whom  they 
had  previously  obtained  cliemicaLs  of  every  con- 
ceivable kind.  In  exchange,  however,  those 
Kcntlemen  acquired  knowledge  which  it  was  not 
m  British  interests  they  should  have. 

Mr.  G.  H.  WiLKiN-SON,  of  the  Wrekin  Chemical 
C!o.,  said  that  the  question  of  tariffs  had  been  con- 
sidered by  the  British  Wood  Distillers'  Association 
in  Manchester  a  few  weeks  ago,  when  the  opinion 
had  been  expressed  that  in  a  commodity  like 
wooii-charcoal,  where  British  works  are  in  a 
position  to  supply  the  entire  needs  of  the  home 
marketji,  a  prohibitive  duty  of  f.5  per  ton  should 
be  levied  on  charcoal  coming  into  the  United 
Kingdom  from  any  source  whatever.  lu  the  case 
of  acetate  of  lime  and  wood  spirits,  the  home  manu- 
facturers could  not  entirely  supply  the  demand, 
but  in  view  of  tlie  great  importance  of  these 
articles  in  time  of  War,  the  Association  had 
requested  that  the  Government  should  take  steps 
to  foster  and  encourage  home  production  so  as  to 
obtain  the  maximum  production  possible  in  this 
oountry. 

The  Chairman  refeired  to  th<'  fiut  that  no 
progTfiss  had  been  made  in  the  alcohol  question 
lately,  owing  to  the  inability  to  move  the  Govern- 
ment officials.  He  also  referred  to  another  good 
work,  to  whi'h  the  Section  had  be(?n  accessory — 
namely,  the  transference  of  the  manufacture  of 
caffeine  frrjin  the  fori.-igner  to  Britain.  I>y  securing 
suitable  denaturant«  of  the  raw  material,  which 
wa«  retained  here  instead  of  going  abroatl. 

Mr.  K.  Pucn.  of  the  I^jndon  Chemical  Works, 
Ltd.,  »ftid  that  the  position  of  the  manufacturers 


of  salicylates  was  the  same  as  that  of  the  wood 
distilleris.  They  were  looking  for  some  form  of 
protection  which  would  enal)Ie  them  to  establish 
themselves  on  equal  t<Tms  with  their  foreign 
competitor.  They  considered  thai  they  should 
be  protected  against  unfair  competition,  by 
proper  organisation,  and  he  suggested  that  the 
Chemical  Section  of  the  Chamber  should  form  a 
Committee  with  a  view  to  ascerUiiuiug  which 
industries  in  this  count  ry  were  capable  of  supplying 
the  needs  of  Great  Britain  .and  the  t\)Ionies  in 
various   chemical   manufactures. 

Dr.  M.  O.  FoKsTEU,  F.H.S.,  expressed  the  yiew 
that  the  Government  a,ssistance  to  British  Dyes 
Limited  was  a  wise  action,  espetially  when  they 
remembered  that  the  German  chemical  industry 
had  for  years  received  financial  aasistanco  either 
direct  from  the  German  Government  or  from  thatf, 
Government  through  the  German  baid^.  It  was 
just  that  early  assistiince  in  which  Great  Britain's 
line  chemical  uidustry  had  been  so  lamentably 
lacking  in  tlie  past.  Tliey  had  not  been  able  to 
expend  the  necessary  amount  on  research  chomista, 
or  in  the  long  and  patient  investigation  required, 
which  would  not  bring  in  a  return  for  perhaps  five 
or  ten  years.  He  thought  tariffs  would  have  to  b« 
placed  on  certiiin  articles,  but  they  would  have 
to  ascertain  the  guiduig  principle  which  should 
control  their  Incidence  and  ailministration.  Wher» 
they  had  a  material  which  would  be  produced  in 
this  country  in  the  amount  which  was  necessary 
for  national  requirements,  then  a  tariff  should  be 
put  on  importation  in  order  to  assist  British  in- 
dustr\'  and  to  discourage  impoi-tation.  Where 
they  had  a  material  for  which  there  was  a  practi- 
callv  unlimited  demand,  and  where  it  would  be 
to  the  advantage  of  the  country  to  have  a  larger 
quantitv  than  could  possibly  be  produced  in  Great 
Britain,"  then  it  seemed  to  him  it  would  be  wiser  j 
not  to  place  a  duty  on  such  an  article,  unless  it  wa<i  i 
a  question  of  discriminating  between  our  friends  ' 
an<l  our  enemies.  It  was  in  the  matter  of  inter- 
mediates that  Germany  had  scored. 

.So  far  as  the  re-establishment  of  the  dye  industry 
was  concerned,  it  would  take  years  to  approach 
anyvvhere  near  the  position  which  Germany  had 
reached . 

Finally,  it  would  l>e  necessary  to  reform,  what- 
ever else  was  reformed,  our  system  of  education, 
and  insist  that  scientific  study  should  have  an 
equal  chance  with  classical  study- 
Sir  CiL\RLKs  Bedford.  Secretary  of  the  As.socia- 
tion  of  British  Chemical  JIanufacturers,  referred  to 
the  amount  of  spade  w^ork  necessary  before  his 
A.s.sociation  could  seriously  commence  itfl  work. 
Thev  were  proposing  to  form  sectional  committees 
which  should  study,  in  order  of  urgency,  t^eir 
requirements,  and  the  requirements  of  the  chemical 
industry  as  a  whole.  He  agreed  with  Mr.  Uoake 
as  to  tlie  necessity  for  direct  representation  of  the 
industry  in  the  House  of  Commons,  but  what  thejr 
required  now  were  practical  propositions,  as  it 
w;us  not  likely  vvithin  the  period  of  the  war  that 
they  would  have  such  an  alteration  as  would 
enable  representatives  of  their  own  or  other  leading 
trades  and  industries  to  sit  in  the  House  of 
Commons.  On  the  queftion  of  tariffs  a  protective 
duty  by  its<;lf  would  not  save  an  industry :  organi- 
sation was  required.  Giie  of  the  obstacles  to  be 
fa<ed  and  got  over  was  the  individual  jealousi-s 
which  were  manifest  in  regard  to  the  immense 
amount  of  trade  which  was  done  by  secret  pro- 
cesses, and  the  s-ubject  of  pooling  was  a  very 
dangerous  thing  to  fa<e.  The  only  remedy  WM 
to  combine  in  formulating  some  method  by  wbjcli 
this  difficulty  could  be  got  over.  ~   -i  i 

In  regard  to  tariffs  the  question  was  so  mflnitelT 
complex  that  it  would  be  almost  impossible  to  deal 
with  the  subject,  and  the  only  solution  would  be 
a  Standing  Board  for  Tariffs,  a  Board  on  whicU 
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would  sit,  side  by  side  with  the  Government 
offioiaLs,  accredited  representatives  olt  all  the  chief 
industries. 

Mr.  1).  Lloyd  IIoward  (IToward.s  and  Sons, 
Chairman  of  the  Manufacturers'  Sub-section)  sub- 
mittetl  that  an  iniportiint  consideration  in  regard 
to  the  question  before  them  was  that  the  way  lay 
not  in  one  remedy,  but  in  several.  ITo  was  very 
glad  to  see  that  tlie  question  of  tariffs  and  also 
differential  tarilTs  asainst  our  enemies  tended  to 
become  less  and  less  a  party  question  amongst 
business  men.  Tliere  were,  of  course,  extreme 
fanatics  on  both  sides  who  would  not  alter  their 
views.  Education,  and  more  of  it,  was  un- 
doubtedly nece.ssary.  At  the  same  time  we  had 
a  great  many  very  good  chemists  and  practical 
men,  who,  with  our  curious  national  habit  of  self- 
depreciation,  had  not  met  with  the  support  which 
they  deserved.  German- trained  chemists  in- 
cluded a  vast  number  of  mere  hacks,  only  useful 
to  those  who  are  far-seeing  and  highly  trained 
enough  to  make  use  of  them. 

On  such  a  subject  as  the  present  there  were  a 
number  of  things  to  be  taken  into  consideration, 
for  instance,  the  operation  of  the  patent  laws, 
which  gave  a  most  unfair  protection  to  the 
foreigner.  If  they  were  to  examine  a  number  of 
patents  for  German  tine  chemicals,  they  would 
find  whole  groups  of  compounds  protected  by  a 
patent,  which  it  was  never  the  intention  of  the 
patentee  to  work,  the  idea  being  to  prevent  their 
use  by  other  investigators. 

Tliere  must  be  a  more  sympathetic  attitude 
towards  a  production  from  the  highest  to  the 
lowest,  and  the  interests  of  the  community  must 
be  more  carefully  studied  and  helped  on  by  the 
Goremment. 

Mr.    C.    A.   Hill   (British    Di-ug   Houses,   Ltd., 


Chairman  of  the  Druggists*  Sub-aection)  said 
that  the  Germans  had  been  very  active  in  the  past 
iu  getting  into  their  hands  the  control  of  the  supply 
of  certain  drugs,  which  were  the  ordy  source  of 
certain  important  chemicals,  such  as  santonin,  for 
whi<h  was  secured  the  whole  of  the  Russian  supply 
of  the  raw  material,  worm.seed. 

Egyptian  henbane,  a  source  of  atropine,  was 
anotiier  of  the  German  monopolies.  That  sort  of 
thing  must  stop.  Nobody  was  to  blame  except 
perhaps  our  own  manufacturers.  The  time  for 
quarrelling  was  past,  and  all  our  efforts  should  now 
be  directed  to  securing  co-operation  between 
Govenuuent  Departments  like  the  Foreign  Office, 
the  Imperial  Institute,  and  the  fine  chemical 
makers.  He  was  .sure  that  co-operation  would 
lead  to  better  results. 

The  Ch.muma.v  reported  that  the  Oiamber's 
Special  Committee  on  Trade  after  the  War  was 
preparing  a  third  report  on  the  measures  to  be 
taken  to  give  full  effect  to  the  reconuuendations 
of  the  Economic  Conference  of  the  ^Uhes,  and 
particularly  the  question  of  coniTuercial  and 
inilustrial  organisation  and  financial  facilities. 
On  tljis  Committee  all  the  Trade  Sections  of  the 
Chamber  were  represented  and  the  Report  would 
be  ready  by  the  end  of  the  year.  The  various 
Sub-sections  of  the  Chemical  Se<-tion  would 
discuss  points  which  affected  them,  and  the 
Ad\isory  or  Emergency  Committee  of  "  Sub- 
sectional  Chairmen  "  would  always  be  ready  to 
consider  any  recommendations  or  suggestions  sub- 
mitted. 

It  was  moved  from  the  Chair,  seconded  by 
Mr.  Blagden,  and  agreed  : — - 

"  That  the  questions  raised  in  the  discussion  at 
this  meeting,  as  noted,  be  referred  to  the  respective 
Sub-sections  for  consideration  and  such  action  as 
may  be  practicable." 


Journal  and  Patent  Literature. 

FiOHre  SfKCiFiCATioNS  may  be  obtained  by  post  by  remitting  as  follows : — 
BuflitM. — 6rf.  each,  to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
UaiUd  Stattt.—U.  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data  :— 

Patent  number,  date,  name  of  patentee,  and  title  of  invention, 
frerx*. — 1    fr.   05   c.   each,   as  follows  :  Patents  dated   1902  to   1907    inclusive,   Belin   et  Cie.,   58,   Rue   Ferou    8.    Paris   (3e.); 
Patents  froth  1908  to  date,  L'Imprimerie  Nationale,  87,  Bue  Vieille  du  Temple,  Paris. 


I.-CENERAL ;     PLANT ;     MACHINERY. 

Arid-resisling    iron    apparatus ;     Dcsiqn    of  - 


rf.  Swindin.  Chem.  Trade  .!.,  1016,  59,  323 — 324. 
Thb  general  design  of  plant  in  which  acid-resisting 
iron  alloys  are  used  is  similar  U)  that  where  steel 
is  («iployed,  except  that  due  allowance  is  made 
for  the  greater  liabUity  of  the  alloys  to  fracture 
from  the  action  of  internal  stresses.  Unequal 
rooUng  being  the  chief  source  of  trouble  in  this 
respect,  the  thickness  of  the  castings  .should  be  as 
uniform  as  possible  and  the  presence  of  relatively 
large  masses  of  metal  (e.g.  at  the  junction  of  two 
or  more  walls  of  the  apparatus )  a  voided.  Although 
parta  with  flanges  and  ground  fir  machined  faces  are 
obtainable  and  sometimes  indispensable,  plain 
spigot  and  .socket  joints  should  be  used  wherever 
possible  ;  pipe  apparatus  of  the  kind  under  dis- 
cussion is  seldom  subjected  to  high  pressures, 
and  excellent  cements  to  withstand  every  kind 
of  acid  Uquid  or  gas  are  now  available  for  making 
sufifa  joints  quite  tight.  As  in  the  case  of  other 
metals  used  for  pans,  etc.,  the  most  reliable  form 
of  casting  for  acid-resisting  iron  alloys  Is  a  hollow- 
sphere  or  portion  thereof  ;  flat  surfaces  should  be 
avoided  wherever  possible,  and  if  unavoidable 
should  not  be  larger  than  18  in.  square.    The  very 


shallow  pans  used  for  concentration  purposes  aie 
ribbed  and  corrugated,  thus  pro\-idlng  an  increased 
surface  for  heat  transmission  and  overcoming 
fiHindry  troubles  by  breaking  up  flat  surfaces. 
The  advantages  of  the  iron  alloys  over  earthenware, 
etc.,  are  most  apparent  in  nitric  acid  plants, 
chiefly  as  regards  the  great  reduction  in  size,  and 
increase  in  eflficiency,  of  the  condensing  apparatus. 
For  denitrating  sulphuric  acid,  towers  made  of 
iron  alloys  are  very  successfid,  but  being  sUghtly 
attacked  by  weak  (although  not  by  strong)  sul- 
phuric acid,  cascade  basins  and  pans  of  these 
alloys  can  only  be  employed  in  the  lower  part 
of  the  run  it  iron-free  acid  is  required. — W.  E.  F.  P. 

Drying  in   the   chemical   industry  ;     Rational  - 


R.  W.  Dinnendahl.   Chem.-Zeit.,  1910,  40,  845 — 
846. 

For  drying  chemical  products  economically  it  is 
important  to  remove  as  much  of  the  water  as 
possible  from  the  moist  material  by  mechanical 
means  before  applying  heat  to  evaporate  the 
remainder.  Two  patented  devices  for  removing 
moisture  in  continuous  opei"ation  are  described. 
The  first  is  a  rotating  vacuum  filter  consisting  of 
a  circular  revolving  table,  the  surface  of  which 
is  divided  radially  into  a  suitable  number  of  cells. 
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The  cells  are  filled  with  interchanireahlc  filter 
frames  and  eonnecttHl  underneath  with  a  wet 
air  pump.  The  material  to  be  dmined  is  fed  ron- 
tinuou^lv  fmni  a  hopper  on  to  the  lilter  fi-ames 
covered  with  cloth,  and  spi-eads  itself  out  into 
a  laver  of  unifomi  thickness,  being  immediately 
subjectotl  to  the  suction  of  the  vacuum  pump 
below  the  frames.  As  the  table  i»t;vtes.  the 
vacuum  is  finally  broken  and  the  solid  material 
removed  bv  automatic  means,  assisted  it  necessary 
by  the  application  of  compress-d  air  in  the  zone 
of  the  discharce  operation.  Between  the  removal 
zone  and  the  feed -zone  an  arranpement  is  placed 
for  cleaning  the  filter  frames.  The  se.ond  appara- 
tus is  an  automatic  filter  press  for  dealing  with 
mixturts  contaminp  less  than  90";  of  water.  It 
consists  of  a  cylinder  with  reciprocating  piston 
which  exerts  a  pressure  on  the  introduci-d  material, 
regulated  bv  an  adjustable  cover  on  the  pressure 
tube  which"  forms  an  ext-cnsion  of  the  cylinder. 
During  the  backward  stroke  of  the  piston  the 
cylinder  is  charged  with  material  from  a  hopper; 
in  the  forward  stroke  this  material  is  pushed  up  into 
the  pr.^ssure  tube  where  it  is  subjected  to  a 
graduallv  increasing  pressure  ■with  every  stroke  of 
the  piston,  falling  out  at  the  end  in  a  soUd  form 
on  to  a  conveyor. — J.  F.  B. 

UUlisalion  of  Etna  lava  in  the  chemical  industry. 
PagUani.     iSee  VII. 

PATEaJTS. 

Separation  of  solid  sidjstanccs  from  liquids  ;  Centri- 
fugal machines  for  the .      B.   A.   Sturgeon, 

Uangollen,  Wales.   Eng.  Pat.  7019,  May  10,  1915. 

In    apparatus    of    the    type    described    in    Eng. 
Pat.  24,038  of  1913  (this  J.,   1915,  263),  liquid  is 


admitted  by  the  hollow  shaft,  4,  and  passes  by  the 
openings,  3*,  in  the  rotating  member,  2,  3o,  3, 
to  the  outer  casing,  6,  and  finally  escapes  by  the 
outlet,  8,  which  is  nearer  to  the  axis  than  in  the 
former  patent,  thus  reducing  the  outflow  velocity 
and  consequently  the  power  used.  An  additional 
joint  between  the  fixed  and  rotating  parts  may 
be  formed  by  the  rib,  31,  and  the  flange,  ('>'.  The 
pres-sure  liquid  admitted  by  the  pipe,  9,  to  lift 
the  plate,  3,  and  allow  the  discharge  of  solid  matter 
as  in  the  former  patent,  may  escape  tangentially 
by  a  valve.  10,  in  a  direction  opposite  to  that  of 
rotetion.— W.  F.  F. 


Dri/ing.  heating,  cooling,  or  ventilating  ;   Apparatus 

for .     T.   G.   Marlow,  Strealliam,  and  The 

Pulsometcr  Ensrineering  Co..  Ltd.,  Reading. 
Eng.  Pat.  12,988.  Sept.' 10,  101.->. 

The  movement  of  the  gas  or  air  thro\jgh  the 
apparatus  described  in  Eng.  Pat.  lt).2!'9  of  1911 
(this  J.,  1912,  909)  is  regulated,  or  the  direction 
is  reversed,  by  a  rot-ary  conti-oller  driven  by  a 
variable  speed  motor  and  a  double-valve  reversing 
device.— W.  H.  C. 

Chemical   reactions  ;    Heccptarles   for   carrging   out 

.     Norsk    Hvdro-Elektrisk    Kvaelstofaktie- 

selskab.  Christiaiiia.  Eng.  T'at.  100,447,  Mav  5, 
1916.  Under  Int.  Conv.,  Mav  12,  1915.  (Appl. 
No.  6496  of  1916.) 

In  a  receptacle  h.aving  a,  discharge  pipe  at  the 
bottom  pi-ovided  with  a  sluice  vjilve  and  an  inlet 
for  steam  between  the  valve  and  the  outlet  from 
the  receptacle,  an  additional  liand-oper.ated  valve 
is  pi-ovided  to  close  the  outlet  from  the  receptacle 
so  that  the  pipe  m.iy  be  cleared  by  steam.  The 
crust  at  the  bottom  of  the  receptiicle  may  be 
pushed  \ip  and  lirok(^n  by  raising  the  valve  from 
its  seating.  The  receptacle  may  be  used  in  the 
production  of  ammonia  from  calcium  cyanamide. 

— W.  F.  F. 

Constant  discharge  of  a  liquid  or  the  like  ;  Means 

and  apparatus  for  keeping  a .     F.   Danesi, 

Rome.     Eng.     Pat.     101.386,     Apr.     6,     1916. 
(Appl.  No.  5049  of  1916.) 

A  CONSTANT  flow  from  a  t.ank  in  which  the  level 
of  the  Uquid  varies,  is  maintained  by  means  of  a 
siphon  which  is  supported  l)y  a  frame  and  float, 
so  that  the  level  of  the  discharge  orifice  of  the 
siphon  is  always  the  same  distance  below  the  level 
of  the  surface  of  the  Uquid. — W.  H.  C. 

Classifier.  H.  B.  Hallo  well,  Worce.ster,  Mass. 
U.S.  Pat.  l,197,622,Sept.  12, 1916.  Date  of  appl.. 
Mar.  10,  1915. 

The  material  is  fed  continuously  into  the  upper 
part  of  a  vertical  chamljer  aod  is  subjected  to 
intermittent  upward  blasts  of  air  introduced  at  the 
lower  part  of  the  chamber.  The  air  separates 
the  finer  particles  and  carries  them  through  an 
outlet  situated  above  the  lower  end  of  the  feed 
pipe,  into  a  bag  chamber  which  retains  the  solid 
particles.— W.  H.  C. 

Filter,  and  fvUering  process.  A.  E.  Krause,  Jersey 
City,  N.J.  U.S.  Pat.  1,198,039,  Sept.  12,  1916. 
Date  of  appl.,  Aug.  20,  1914. 

A  COMPOSITE  filter  comprises  a  first  section  con- 
sisting of  a  layer  of  carbonaceous  flue  dust  having 
an  acid  reaction  and  selective  oil-removing  pro- 
perties, and  a  second  section  formed  of  serpentine 
asbestos  which  is  capable  of  neutralising  acid,  and 
also  has  oil-removing  properties. — W.  II.  C. 

Filtering  apparatus.  O.  J.  Salisbury,  Salt  Lake 
Citv,  Utah.  U.S.  Pat.  1,198,282,  Sept.  12,  1916. 
Date  of  appl.,  Dec.  9,  1915. 

The  filtering  agent  is  enclosed  in  a  casing  formed 
of  two  similar  sections  suspended  by  hinges  along 
the  upper  long!  tudin.al  joint  so  that  they  can  be 
moved  oiitwards  in  unison.  The  filtering  agent, 
is  lowered  while  the  sections  are  being  opened  and 
raised  while  they  are  being  closed  again. — W.  H.  C. 

Evaporation  of  liquids  giving  off  noxious  gases. 
J.  O.  Liindberg,  Flateby,  Norway.  U.S.  Pat. 
l,198,245,Sep.l2,1916.Dato  of  appl. ,July31, 1915. 

EvAPOii.\TiON  is  effected  in  several  stages,  in  the 
first  of  which  steam  is  the  heating  agent,  while  in 
the  remainder  the  vapo\ir  from  the  preceding 
stage  heats  the  liquid  residue  from  the  preceding 


Vol.  XXXV.,  No.  21.] 


Cl.  IIa.— fuel  ;  GAS  ;  MINERAL  OILS  AND  WAXES. 


1097 


stage.  The  vapour  from  the  last  stage  is  utilised 
to  evaporate  \v»t<T  eondonsed  fi^om  tiie  steam 
used  as  heating  aijeiit  in  the  liret  stage. — \V.  F.  F. 

Liquids  ;  ^^e^llod  of  Irealing wiili  gases.     C.  S. 

Bradlev,  New  Yorlv.      U.S.  Pat.  I.in8,519,  Sept. 
19,  1910.     Date  of  appl.,  Dec.  18,  1913. 

A  LlQl'lli  is  treated  witli  a  givs,  c.ij.,  for  oxidising, 
by  miming  it  into  a  vessel  and  IjutibUng  gas 
through  it  at  siuli  a  rate  that  only  the  foam  over- 
Hows  into  a  second  vessel,  \shere  it  is  re-limiefied 
and  treated  again  in  the  same  wav. — W.  F.  F. 


Crushing  mill;   Verlical- 


.  T.  J.  Sturtevant, 
Welle^ley,  Mass.,  Assignor  to  Sturtevant  Mill 
Co.  U.S.  Pat.  1,198,.597,  Sept.  19,  191C.  Date 
of  appl.,  June  24,  1910. 

In  a  vertical  crushing  mill,  the  step  bearing  of  the 
vertical  shaft  is  formed  in  a  spider  frame  which  is 
bolted  by  means  of  lugs  to  a  flange  on  the  base  of 
the  casing.  The  frame  is  adjusted  in  height  by 
int«rposing  wasliers  of  varying  thickness.  The 
shaft  is  driven  by  bevel  gearing,  and  all  parts 
except  the  shaft  are  removable  through  the  bottom 
of  the  casing.— W.  F.  F. 

[Nickel]  catalysts  ;  Process  of  regenerating .     N. 

Sulzberger,    New   York.     U.S.    Pat.    1.199,032, 
Sept.  19,  1916.     Date  of  appl..  Mar.  20,  1916. 

A  CATALYST  containing  nickel  associated  with 
silica  is  regenerated  by  dissolving  the  nickel  in  an 
acid  and  the  silica  in  an  alkali,  mixing  the  solutions 
to  jjrecipitate  nickel  sUicate,  and  reducing  the 
precipit-ate  to  render  it  catalyticaUv  active. 

— W.  F.  F. 

Evaporating  apparatus.  P.  Kestner.  Fr.  Pat. 
478.684,  >Iav  14,  1915.  Under  Int.  Conv., 
May  10,  1914. 

See  Eng.  Pat.  12,124  of  1914  ;  this  X,  1915,  823. 

Catabjsfs.  O.D.Lucas.  Fr.Pat.47S,739,May  IS,  1915. 
See  Eng.  Pat.  5847  of  1914  ;  this  J.,  1915,  784. 

Combined  apparatus  for  ventilating,  steam.ing,  fire 
ej:tinguishing.  gas-freeing,  and  sounding  of  tanks 
or  vessels  containing  oil.  petroleum  spirit,  or  other 
i7ijia77unable  liquids.     Eng.  Pat.  14,331.   See  IIa. 

Apparatus  for  drying  vapour,  particularly  in  con- 
nection with  benzol  and  other  stills.  Eng.  Pat. 
17,568.     See  III. 

Evaporation  oj  waste  liquors,  especially  icasle  liquors 
from  the  sulphite-  and  sulphate-cellulose  processes. 
Ger.  Pat.  293,394.     See  V. 

Condensers    [for  nitric  acid].     Eng.  Pat.   101,307. 
See  VII. 

Kilns.     U.S.  Pats.  1,199.015  and  1,199,016.     See 
VIII. 

Salary  vacuum-filter.    U.S.  Pat.  1,198,880.    -See  X. 
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Dissolved  acetylene  ;  Committee  on . 


The  Home  Secretary  has  appointed  a  Committee 
to  consider  the  existing  regulations  in  regard  to 
cyhnders  of  dis.solved  acetylene  compressed  into  a 
porous  substance,  and  to  suggest  amendments  to 
these  regulations  where  it  appears  desirable.  The 
Committee  consists  of  Major  A.  M.  Cooper-Kev, 
C.B.  (Chaumati).  Eng.-Captain  C.  W.  J.  Bearblock. 
R.N.,  Prof.  C.  V.  Bovs,  F.R.S.,  Major  T.  H. 
Crozier,  Mr.  W.  S.  Smith,  and  Dr.  T.  E.  Stanton, 


P.R.S.  Major  Crozier  is  to  be  the  Secretary  of 
the  Committee,  and  all  comnuinications  should  be 
addressed  to  him  at  the  Home  Office. 

Coal-dust    explosions ;    Influence    of   incombustible 

substances  on .     A.   S.   Blatchford.     Trans. 

N.  Eng.  Inst.  Min.  and  Mech.  Eng.,   1916,  46, 
235—251. 

TrrE  author  gives  results  of  experimental  work  on 
the  quenching  effect  of  different  .substances. 
Explosions  with  different  nuxtures  were  carried 
out  in  a  strong  spherical  glass  vessel  of  a  capacity 
of  about  120  cvibic  inches.  The  impulse  of  the 
explosion  acts  on  a  pendulum,  the  stationary 
position  of  the  latter  indicating  a  quencheJi 
explosion.  Average  residts  of  experiments  on 
four  coals  are  given  below,  the  figures  indicating 
the  least  percentage  of  material  in  a  mixture 
which  prevents  an  explosion.  Glauber's  salt 
(OHjO)  8,  sodium  bicarbonate  8,  .soda-crystals 
(5H;0)  10,  anliydrous  sodium  carl)onate  12, 
magnesia  alba  19,  magnesia  28,  gypsum  30, 
Chance  mud  35,  ground  shale  40,  quicklime  48, 
boiler-ashes  53.  Tlie  author  suggests  that  the 
liberation  of  carbon  dioxide  fro:u  a  quenching 
material  has  but  small  influence  on  the  explosive 
character  of  a  mixture,  and  that  the  specific  heat 
of  the  quenching  substance  may  be  an  important 
factor  in  its  etiiciency.  He  states  that  the  effect 
of  a  quenching  material  is  probably  due  to  the  rate 
of  heat-absorption  over  a  particular  range  of 
temperature,  and  suggests  that  the  explanation  of 
the  quenching  action  should  be  sought  in  the 
physical  rather  than  in  the  chemical  properties  of 
the  materials. — J.  E.  C. 

Peat  powder  as  locomotive  fuel.    Engineering,  1916, 
102,  387. 

Peat  powder  was  blown  into  the  fire-box  of  a 
locomotive  by  compressed  air,  and  ignited  by  a 
small  coal  fire.  Heating  values  of  peat  powder 
and  coal  averaged  7920  B.Th.U.  and  13,030 
B.Th.U.  respectively.  The  steam  was  super- 
heated to  a  higher  degree  with  peat  powder  tian 
with  coal,  owing  to  the  longer  flame  produced. 
Comparative  tests  showed  an  evaporation  of  4-71 
kilos,  and  6-81  kilos,  of  water  per  kilo,  of  peat 
powder  and  coal  respectively. — J.  E.  C. 

Coal   tar   pitch;     Transport   of  hot,   fluid in 

tank-tcagons  for  briquette  manufacture.   Z.  angew. 
Chem.,  1916,  29,  549. 

A  briquette  factory  at  a  SUesian  coUiery  pro- 
poses to  obtain  a  supply  of  pitch  direct  from  a 
neighbouring  coal-tar  distillery  in  a  fluid  form 
transported  in  tank-wagons.  The  system  has 
already  been  in  operation  at  Bochum,  where  the 
wagons  holding  15  tons  are  charged  with  pitch 
from  the  retorts  at  250°  C.  ;  in  this  case  the 
distance  on  rail  is  4  km.  and  the  time  between 
filling  and  emptying  7  hours  ;  the  fluid  pitch  is 
readUy  discharged  by  compressed  air.  This 
system  is  intended  to  work  in  conjunction  with 
the  Fohr-Kleinschmidt  method  of  briquetting. 
Tlie  pitch  is  heated  to  130" — 170°  C.  to  bring  it  to 
a  mobile  condition  and  then  sprayed  by  a  steam- 
heated  atomiser,  worked  with  steam  or  com- 
pressed air,  into  a  mixing  drum  where  the  pitch 
spray  solidifies  whilst  still  in  the  air  to  an  extremely 
fine  soot-like  dust.  Under  the  slow  rotation  of  the 
dnmi  and  the  action  of  suitable  elevating  and 
transporting  arrangements,  an  intimate  mixture 
of  the  coal  dust  and  binder  is  produced,  which  is 
then  passed  to  a  kneading  apparatus  with  super- 
heated steam  and  finally  pressed  into  briquettes  at 
50° — 80°  C.  By  this  process  the  proportion  of 
pitch  in  the  briquettes  is  reduced  by  fully  1% 
(on  an  average  percentage  of  7)  and  the  costs  of 
manufacture  are  further  decreased  by  the  tank- 
wagon   system   of   transport.     The   tank-wagona 
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can  Im  erupt  ioil  in  15  uiins.  ami  tho  iiecessdty  of 
haadling,  breaking,  and  molting  the  pitoli  is 
avoided. — J.  F.  B. 


Blasl-funtace  gas  ;    Xcw  applicaliou  of -.     W. 

Zimmonuann.     Stahl  u.  Kisoii,  191  li,  36,  573 — 
5S1.    Z.  augew.  Chem.,  1910.  29,  Rof..  415. 

TilK  blast-furnace  givs  is  introdiired  into  coke- 
ovens  above  the  coke  ;  it  reacts  with  tin-  hot 
coke-oven  gas  yioliling  a  gas  containing  loss 
carbon  dioxide  and  nitrogen  and  more  light  and 
heavy  liydrocarl>oi\s,  and  hence  possessing  a 
higher  calorific  value,  than  the  so-called  niixetl  gas 
preparevl  by  mixing  together  cold  coke-oven  gas 
and  blast-furnace  gas  ;  the  increase  of  calorific 
value  amounts  to  from  S  to  ISti",,.  In  addition 
the  yield  of  auuiionia  is  increased  l>v  about  25%, 
owing  to  the  coohng  effe<-t  produced  in  the  coke- 
ovens  bv   the  introduction  of   blast-furnace  gas. 

-A.  S. 

Pelroleum  ;    Action  of  aluminium  rldoride  on- 


A.  Pictot  and  I.  Lerczvnska.  Bull.  Soc.  Chim., 
1910.  19,  320—334.  (See  also  McAfee  ;  this  J., 
1915,  1002.) 

Anhydrous  alumiiuum  chloride  dissolves  in  the 
higher  fractions  (b-pt.  above  140'  C)  from 
petroleum  to  a  tirown  sohitioii,  which  on  tlis- 
tillation  yields  as  first  fraction  (b.pt.  40' — 140°  C.) 
»  product  possessing  all  the  pioperties  of  light 
petroleum  spirit  (benzine).  A  suitable  amount  of 
aluminium  chloride  is  10  °„  of  the  weight  of  the 
petroleum.  The  yield  of  petroleum  spirit  depends 
only  on  the  source  of  the  petroleum  (see  table),  ! 
and  not  on  the  rate  of  distillation  or  pressure, 
and  the  product  is  not  altered  by  a  further  treat- 
ment with  aluminiimi  chloride.  Calcium,  zinc, 
chromium,  copper,  mercuric,  and  silicon  chlorides 
are  without  action  on  petroleum  ;  ferrous  and 
ferric  chloride  have  an  incomplete  action  at  a 
higher  temperature.  The  petroleum  spirit  pro- 
duced by  the  action  of  aluminium  cldoride  is 
a  colourless,  non-fluorescent  hquid  (sp.gr.  0-72) 
with  a  pleasant  ethereal  odour  ;  it  consists  of 
sat'urateil  hydrocarbons,  and  is  free  from  cldorine 
and  sulphur. 

Fractions  from,  treated  product. 


40°— 

140°— 

180°— 

Residue. 

. 

140'C. 

180°  C. 

360°  C. 

% 

% 

% 

% 

fialician 

50 

10 

28—29 

11—12 

Ulominating 

.\ii.strian 

46-5 

10 

26-5 

16 

oiU. 

.\raerican 

30 

20 

38 

12 

Baku 

40 

16 

25 

18 

A\istrian 
.\merican 

20 

52 

15 

13 

Lubricating 

17-5 

22-5 

34 

25 

oiU. 

Baku 

31-5 

12 

56 

Ta^ellne     

21-5 
35 

35 
13 

38-5 

Paraffin  (GaUci 

an)    

52 

Tacunin  tar  • 

up  to 

200°  C.)  .. 

15 

SO 

55 

•  See  this  J.,  1913,  1098  ;    1914,  70  ;    1915,  163,  604. 

— r.  W.  A. 

Gasoline,  unsaturated  and  aromatic  hydrocarbons ; 
Effect  of  aluminium  chloride  upon  a  naphthene 

hose  oil  in  the  formation  of .    G.  Egloft  and 

R.  J.  Moore.     Met.  and  ('hem.  Eng.,  1910,  15, 
340—3.50. 

A  NAPimiENE  base  oil,  having  a  sp.gr.  of  0-878  at 
15-5°  C.  and  an  initial  b.pt.  of  175'' C,  was 
fractionated  by  steam,  direct,  and  vacuum  dis- 
tillation, and  a  series  of  six  fractions  obtained 
amounting  together  to  about  28%  by  volume  of 
the  original  oil  ;  300  c.c.  of  each  fraction  was 
placed,  with  10%  of  its  weight  of  aluminium 
chloride,   in  a  500   c.c.   Kjeldahl   fla.sk   having   a 


24  in.  Liebig  condenser  attached,  ami  maintained 
at  below  100' C.  for  12  hi-s..  during  which  time 
any  newly-formoil  hydroi'arhons  boiling  below 
this  temperature  were  removed  fron\  tlie  .sphere 
of  the  reaction.  Th?  residue  in  the  flask  and  tl)e 
distillate  recovered  were  treated  separately  with 
a  10  "o  solution  (>f  sddium  hydroxide,  flittered, 
washed,  and  diiid  with  cahiiiin  •hliiride,  theji 
mixed  together  and  tlio  volume  of  the  converted 
oil  determined.  Each  fraction  of  the  series  was 
.also  analysed,  before  and  after  conversion,  by 
means  of  fractional  distillation,  suljdio nation, 
nitration,  and  detiTnunation  of  sp.gr.  and  retrac- 
tive index.  For  the  latter  piirpo.se,  fractionation 
was  first  effected  in  a  300  c.c.  round-bottomed 
flask  provided  with  a  Glinskv  still  heail,  in 
which  the  fractions  to  95°,  95"— 120\  ami  120° — 
150°  t".  (for  benzene,  toluene,  and  xylene,  respec- 
tively) were  thrice  run  ;  and  then  l)y  simple 
distillation  of  the  residue  in  a  standard  200  c.c. 
Engler  fla.sk,  from  vliich  fractions  were  collected 
at  intervals  of  25°  C.  until  cracking  of  the  residuum 
occurred.  After  trt^atment  wit  h  aluminium  chloride 
the  six  oils  yielded  from  24-3  to  (iO-2%  of  hydro- 
Ccartions  boiling  below  the  initial  b.pts.  of  the 
originals,  the  maxinuuu  conversion  being  ofTected 
in  the  oil  of  highest  b.pt.  ;  the  total  oil  recovered 
varied  betw'een,  (iO  and  79-3  "„  of  the  original. 
In  every  ca.se,  the  sp.gr.  and  refractive  index 
of  the  recovered  oil  was  lower  than  that  of  the 
st;\rting  oil.  the  greatest  change  being  observe<l 
in  the  highest  boiling  oil,  the  sp.gr.  of  which  wa.s 
thus  reduced  from  0-849  to  0-774.  The  recovered 
oils  yielded  from  23-5  to  47'3°o  of  gasoline  (sp.gi-. 
0-720  to  0-801),  equivalent  to  from  18  4  to  32-1% 
of  the  original  oils,  the  maximum  conversion 
being  effected  in  the  oil  of  highest  b.pt.,  which 
also  yielded  the  gasoline  of  lowest  sp.gr.  The 
highest  proportions  of  toluene  arid  xylene  were 
found  in  the  oil  recovered  from  the  starting  oil 
of  lowest  b.pt.,  and  that  of  benzene  from  the 
product  of  the  next  oil  in  the  series  ;  on  the  basis 
of  the  original  oils,  maxima  of  111,  2-35,  and  7-80% 
were  obtained  for  benzene,  toluene,  and  xylene, 
respectively.  The  perceiitfiges  of  unsaturated 
hydrocarbon.?  and  of  hydrocarbons  capalde  of  being 
nitrated  were  usually  higher  in  the  original  than  in 
the  converted  oils  for  the  same  distillation  cuts. 
The  original  oils  contained  large  quantities  of 
hydrocarbons  capable  of  being  nitrated,  54-9% 
being  found  in  the  distUlation  cut  between  150° 
and  175°  C.  In  every  case  t'lo  proportion  of 
st^ible  hydrocarbons  remaining  after  sulphonation 
and  nitration  was  greater  in  the  converted  than  in 
the  original  oil.— W.  E.  F.  P. 

Saphthene  base  oil ;    Thermal  and  pressure  decom- 
position of  a in  the  qas  phase.  Q.  Egloff,  T.  J. 

Twomev,  and   R.   J.   Moore.     Met.   and   Chem. 
Eng.,   I'OUi,   15,  3S7— 393. 

The  decomposition  products,  viz.,  gasoUne,  un- 
saturated compounds,  benzene,  toluene,  and 
xvlone,  formed  from  two  naphthene  base  oils 
at  550°,  600°,  050°,  and  700  C,  with  pressure.^  of 
one  and  eleven  atmospheres,  have  been  stiidied. 
Although  similar  as  regards  distillation  and 
specific  gravity,  the  two  oils  gave  widely  different 
percentage  yields  of  the  above  products  underthe 
same  con<litions  of  temperature  anil  pressure,  the 
results  emphasising  the  importance  of  the  charactei- 
of  the  starting  oil  used  in  cracking,  when  yields  of 
certain  hydrocarbons  are  desired  in  maximuni 
quantity.  Increase  in  temperature  and  pressun- 
increas<;d  the  decomposition  and  the  specific 
gravity  of  the  oils  obtained,  but  at  the  same  tem- 
peratures an  increase  of  pressure  to  1 1  atmosphere!" 
gave  a  lower  percentage  yield  of  recovered  oil. 
The  maxinuim  percentages  by  volume  of  aromatic 
hvdro<-arbons  were  14-1%,  made  up  of  benzene 
(2-0%),    toluene    (4-7%),   and    xylene    (6-8%),  »' 
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650°  C.  and  atinospheri<^  pressuro,  and  1 8-2  %, 
made  up  of  benzeno  {7-2"„),  tohiene  (5-9"i,),  and 
xylene  (51%),  at  050°  C  and  eleven  atmospheres. 
The  maximum  percentage  yield  of  ga.soline  at 
650"  (".  and  atmospheric  pressiire  was  19-3%, 
and  at  000"  C.  and  11  atmospheres,  26-2%.  Up 
to  150"  C  the  penentages  of  olefines  and  unsatur- 
ated compounds,  in  the  gasoline  cut,  ranged 
between  SO  and  •f2-3"o,  increase  of  pressure 
decreasing  the  formation.  The  percentjige  of  oil 
decomposed — forming  cart)on  and  gas — increased 
with  increase  of  temperature  and  pressure,  varying 
from  a  minimum  of  10%  at  550°  C.  and  1  atmos- 
phere to  a  maximum  of  093%  at  700°  C.  and  11 
atmosphcit's. — B.  N. 

!fatural  as-phalts  ;    Chemical  coynpositioyt  oj — 
J.    Marcusson.       Z.    angow.    Chem.,    1916, 
346 — 34S,  349 — 351. 

Tire  following  method  of  analysis  is  a  development 
of  that  devised  by  Richardson  (this  J..  1913, 646) : — 
Free  acids  : — Five  gnns.  of  the  bitumen  is  dis- 
solved in  25  CO.  of  lienzene.  and  the  solution 
treated  with  200  c.c.  of  neutral  alcohol,  which 
precipitates  most  of  the  neutral  constituents. 
The  solution  is  decanted  and  titrated  with  .V/10 
alcoholic  sodium  hydroxide  solution,  with  jihenol- 
•phthalein  as  indicator.  It  is  then  diluted  with  an 
equal  volume  of  water,  and  unsaponified  sub- 
stonces  are  extracted  by  shaking  with  benzene, 
after  which  it  is  evaporated  on  the  water-bath 
and  the  acids  liberated  by  means  of  a  mineral 
acid.  They  consist  of  brown  resinous  masses, 
which  are  sparingly  soluble  in  petroleum  spirit, 
fairly  soluble  in  benzene,  and  almost  completely 
soluble  in  chloroform.  Acid  anhydrides  : — The 
unsaponified  portion  is  united  to  the  pitch-like 
substances  precipitated  by  alcohol  from  the 
original  benzene  solution,  and  saponified  with 
-V/1 -alcoholic  potassium  hydroxide  solution  in 
presence  of  benzene,  and  the  resulting  acids  are 
liberated  as  described  above.  Asphalt^ne^  : — All 
constituents  which  have  not  reacted  with  alkali 
are  dissolved  in  about  10  c.c.  of  benzene,  and  the 
solution  poured  into  200  c.c.  of  petroleum  spirit 
lioiling  lielow  50°  C.  The  precipitated  dnrlv  brown 
powder  is  washed  with  petroleum  spirit,  dried,  and 
weighed.  Unaltered  oil  : — The  petroleum  spirit 
solution  is  concentrated  to  about  50  c.c,  dis- 
tributed on  to  about  25  grms.  of  fuUers'  earth  in  a 
Soxhiet  thimble,  and  extracted  with  petroleum 
^irit.  The  extract  is  evaporated  and  leaves  a 
light  coloured  residue  resembling  a  viscous  mineral 
oU.  Petroleum  resins  : — These  are  retained  by  the 
fxillers'  earth,  from  which  they  are  subsequently 
extracted  by  means  of  chloroform.  The  following 
results  were  thus  obtained  with  bitumens  : 
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Formation  atid  composition  of  asphalt  constituents  : — 
(1)  Oily  substances  : — These  have  a  sp.gr.  below  1, 
and  show  appreciable  optical  dextro-rotation. 
They  consist,  in  the  main,  of  a  mixtiu'e  of  saturated 
and  unsaturated  hydrocarbons,  and  have  iodine 
values  similar  to  those  of  viscous  mineral  oils  {e.g. 
16-6  and  ISO,  respectively,  in  the  case  of  the  oils 
from  the  Trinidad  and  Bertiauda  asphalts). 
They  contain  very  little  parafTin  wax  (usuallv 
less  than  1%).  {2)' Petro!eu7n  renins  : — These  form 
the   first   stage    in    the    conversion   of   petroleum 


hydrocarbons  into  asphaltt-nes.  They  are  solid 
reddish-brown  to  brownish -black  masses  which 
melt  below  100°  C.  They  are  soluble  In  petroleum 
spirit,  chloroform,  carbon  Idsulphide,  and  benzene, 
but.  unlike  light  machine  oils,  are  only  sparingly 
soluble  in  hot  or  cold  .acetone.  Their  sp.gr. 
apjiroximates  to  1.  When  treated  with  fuming 
nitric  acid  they  are  converted  into  light  brown 
nitro-acids,  which  .are  ilissolvcd  as  salts  by  alcoholic 
potassium  hydroxide  solution.  Sulphuric  acid 
at  100°  C.  converts  them  into  insoluble  sxilpho- 
compounds,  whilst  sulphuric  acid  and  formaldehyde 
react  with  them  to  fonu  sparingly  soluble  precipi- 
tates. When  oxidised  with  potassium  perman- 
ganate in  pyridine  solution  they  form  solid  acids, 
which  give  characteristic  alkali  salts.  The  iodine 
value  is  higher  than  that  of  mineral  oils  {e.g.,  33-7 
in  the  case  of  the  Trinidad  asphalt  resin).  (3) 
Asphaltcnes  : — These  may  be  formed  l)y  the  action 
of  oxygen  or  sulphur  on  petroleum  resins,  as  well 
as  by  intra-molecular  changes  within  the  latter. 
When  the  resins  are  heated  for  some  time  at  120°  C. 
they  lose  their  solubility  in  petroleum  spirit, 
become  deep  black,  and  are  converted  into  asphalt- 
cnes. The  sp.gr.  of  asphaltcnes  exceeds  1. 
They  are  nearly  insoluble  in  alcohol  and  petroleum 
spirit  and  sparingly  solutde  in  ether  and  acetone, 
Init  are  completely  soluble  in  benzene,  chloroform, 
and  carbon  bisulphide.  They  are  characterised 
by  their  high  proportion  of  sulphur  {e.g.  7  to  13%) 
in  a  form  sensitive  to  light,  under  the  influence  of 
which  the  asphaltenes  are  converted  into  an  in- 
soluble modification.  Their  behaviour  towanls 
nitric  and  sulphuric  acids,  etc.,  is  nearly  the 
same  as  that  of  the  resins,  but  they  are  less  readily 
oxidised  by  potassium  permanganate.  They  have 
high  iodine  values  {e.g.,  40-2  and  27  S  in  the  case  of 
the  asphaltenes  from  Trini<lad  and  Bermuda 
asphalts  respectively).  Nearly  the  whole  of  the 
halogen  combines  by  addition  and  not  by  substi- 
tution. They  contain  considerable  quantities 
of  sulphides,  and  it  is  to  these  that  the  absorption  of 
bromine  and  iodine  is  to  be  attributed.  The 
asphaltenes  and  their  parent  resins  appear  to  be 
saturated  polycyclic  compounds,  which  also 
contain  sulphur  or  oxygen,  either  of  which  can 
reijlace  the  other.  (4)  Asphaltogenic  a(i<ls  and 
their  aiihydrides : — These  acids  are  tar-like  or 
resinous  masses  which  are  soluble  in  alcohol  or 
cliloroform,  but  are  nearly  insoluble  in  petroleum 
spirit.  Their  sp.gr.  exceeds  1.  They  contain 
variable  quantities  of  sulphur.  Their  sodium 
salts  are  sparingly  soluble.  When  heated  they  are 
converted  into  anhydrides.  The  acids  from 
Trinidad  crude  asphalt  gave  the  following  results, 
which  are  compared  with  those  given  by  the 
acids  obtained  by  heating  Texas  oU  in  the  air  -.^ 
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(See  also  this  J.,  1911,  480  ;    1914,  739.)— C.  A.  M. 

Asphalt  indiistry  ;  Standards  for  products  of  the . 

J.  Marcusson.     Mitt.  K.  Materialprvif.,  1910,  34, 

40 — 55. 
By  means  of  the  analytical  methods  worked  out 
bv  the  author  and  others  (this  J..  1912,  63  ;  1913, 
18S.  223;  1914.739;  1915,  1235)  it  is  now  possible 
to  distinguish  natural  from  artificial  asphalts,  to 
identify  the  various  kinds  of  asphalts  in  mixtures. 


noo 


Cu  Ha.— FUEL:   GAS;   BONERAL  OILS  AND  WAXES. 


[Nov.  15,  loia. 


ftnd,  in  many  cases,  to  determine  quantitatively 
natural  asphalts  in  admixture  with  artilicial  prti- 
ducts.  As  a  preliminary  to  the  establislmicnt  of 
standards  for  the  products  of  the  asphalt  industry, 
the  author  civos  a  brief  i-ritii-al  review  of  the  speci- 
fications adopted  by  a  number  of  municipal  and 
other  authorities  and  private  consumers  for  various 
asphalt  products.  For  the  raw  paper  for  the 
manufacture  of  roofini:  felt,  the  following  standards 
have  been  fixed  by  the  Matcritilprii/tDujsanit  in 
c<.>njunction  with  the  Verbatid  dcutscher  Dach- 
pappenlabrikcn.  (1)  For  the  pivpjiration  of  the 
j>aper.  rags,  fibrous  textile  waste,  and  waste  paper 
may  be  used,  but  direct  addition  of  wood  pulp, 
straw  pulp,  peat,  Siiwdust,  and  mineral  loading 
materials  is  forbidden.  (2)  The  paper  must  not 
yield  more  than  12  %  t'f  ash.  (3)  Moistui-e  content 
of  air-dry  paper  must  not  exceed  12  "o-  (t)  Paper 
which  when  immersed  in  anthracene  oil  absorbs 
less  than  120  ?„  must  be  considered  unsatisfactory. 
(5)  Paper  of  normal  thickness  (at  least  400  firms. 
per  sq.  m.)  must  have  a  bi-eakinK  weieht  (for  a 
strip  15  mm.  wide)  in  the  longitudinal  direction  of 
at  least  3  kilos. — A.  S. 

Heat  treatment  of  brass  in  7i€utral  and  reducing 
atmospheres.  Use  of  coal  gas.  'Uliite  and 
Standerline.     See  X. 

Patents. 

Coal  and  other  minerals;   Apparatus  for  washing 

■ .     P.  Habets,  Montegn^e,  and  A.  France, 

Liege,  Belgium.     U.S.  Pat.  1,197,932,  Sept.  12, 
191G.     Date  of  appl.,  Feb.  9,  1914. 


Coal  is  carried  along  a  horizontal  channel,  a.  by 


a  stream  of  water  and  falls 
through  slots  into  vertical 
passages,  b,  in  a  washing 
chamber,  s.  Waterfroman 
independent  supply  enters 
by  other  passages,  d.  and 
circulates  upwards  through 
the  passages,  6.  >Iineral 
matter  collects  i  n  the  cham- 
ber, s^,  which. is  provided 
with  a  valve,  v^.  com- 
municating with  a  trap,  s^, 
\^■hich  is  connected  liy  a 
pipe,  T,  with  the  channel, 
o.— W.  F.  P. 


Coal,  ore,  etc.  ;  Apparatus  for  separating .     F. 

Pardee,    Hazleton,    Pa.     U.S.    Pat.    1,197,946, 
Sept.  12,  1916.     Date  of  appl..  May  2,  1913. 

Water  enters  tangentially  into  the  top  of  a  separ- 
ating vessel  of  inveited  <-onical  shape.  The  heavier 
material  passes  through  an  outlet  at  the  bottom 
into  a  receiving  and  settling  chamber,  while  the 
lighter  material  is  withdrawn  upwards  by  suction 
through  a  vertical  pipe  extending  nearly  to  the 
bottf^m  of  the  sepai-ating  vessel.  Water  is  separ- 
ated from  the  solid  material  in  both  cases  and 
returned  to  the  separating  chamber. — W.  F.  F. 


Pitch  ;    Utilisation   of  - 


as  a  fuel.  G.  II.  H. 
Boiling,  t'hristiania.  Eng.  Pat.  101,414.  Apr.  5, 
1910.  (Appl.  No.  .5029  of  1910.)  Under  Int. 
Conv.,  Mar.  2.5,  1916. 

Pitch  is  melted  by  means  of  a  steam  coil  and 
intr<^duced,  through  heated  pipes,  into  the  furnace 
where  it  is  atomised  by  a  jet  of  steam  or  air.  The 
steam  jackets,  pipes,  and  valves  are  arranged  so 
that  any  incrustation  can  be  removed. — J.  K.  C. 

Coal  and  the  like  ;  Presses  for  agglomerating  - 


n.    Steven.    Ciilly,    Belgium.     Eng.    Pat.    2500, 
Jan.  30,  1914.     Under  fnt.  Conv.,  Jan.  31,  1913. 

In  a  modification  of  the  moulding  press  described 
in  Eng.  Pat.  228  of   1914   (see  Fr.  Pat.  466,420; 


this  J.,  1914,  635)  in  which  the  material  is  subjected 
to  lour  successive  compressions  in  the  sivnie  mould 
carried  by  a  i-otAry  mould  table,  the  lii-st  and  last 
compressions  are  elTectcd  by  cams  or  the  like,  and 
the  second  and  third  by  hydraulic  presses.  The 
cams  are  carried  by  one  shaft  and  the  mould  plate 
and  hydraulic  control  valves  are  operated  by 
another  shaft,  both  shafts  being  driven  simul- 
taneously from  the  same  source.  Means  are 
pmvided  fi>r  compensating  for  leakage  of  liquid 
in  the  hydraxilic  system  at  the  end  ot  each  back- 
ward stroke  of  the  hydraiUic  piston8.— W.  F.  F. 

Briquettes  of  anthracite,  coke,  lignite,  [tcood  charcoal,1 

etc.;     Manufacture  of  smokeless .     A.    Ex- 

bravat.  Second  Addition,  dated  .Tune  20,  1914, 
to  Fr.  Pat.  470.949,  Jun;  2S,  1913  (this  J.,  1915, 
215  ;  1910,  33). 

I\  the  manufacture  of  liriquettes  such  as  those 
described  in  the  princijMil  patent  and  first  addition 
thereto,  the  caustic  soda  and  silicates  of  ahnninium 
and  calcium  are  replaced  by  hydraiUic  lime. 

— W.  F.  F. 

Paper    or    other    organic    material;    Process    and 

apparatus  for  making  briquettes  from .     A. 

Specken.  Fr.  Pat.  479,102,  Apr.  3,  1915. 
Under  Int.  Conv.  (in  the  name  of  F.  Isler), 
Oct.  19,  1914. 

TiiE  apparatus  consists  of  a  vat  above  which  is 
mounted  a  cylindrical  envelope  containing  a  per- 
forated cylinder  fitting  loosely  therein  and  a  piston 
capable  of  being  pressed  into  the  cylinder  by 
means  of  an  overhead  lever.  The  paper  is  worked 
uj)  into  a  pulp  with  water  in  the  vat  and  mixed 
with  other  waste  materials  such  as  charcoal,  wood 
waste,  or  rags ;  the  pulp  is  charged  into  the 
perforated  cylinder  and  pressed  into  a  briquette 
while  the  water  drains  back  into  the  vat. — -J.  F.  B. 

Chequer  bricks  used  in  the  chequering  chambers  of 
carbaretted  v-ater-gas  plants  or  coke-oven  chambers. 
E.  J.  Davison.  London,  and  C.  P.  Tooley,  Leeds. 
Eng.  Pat.  10,634,  Xov.  25.  1915.  (See  also 
Eng.  Pat.  745  of  1915  ;  this  J.,  1910,  297.) 

Chequer  bricks  are  designed  with  alternate  square 
pedestals  and  fine-edged  bevelled  recesses  on  their 
upper  and  lower  surfaces  ;  the  pedestals  on  the 
upper  surface  are  opposite  to  recesses  on  the  lower 
surface.  The  bevel  may  be  flat,  convex,  or 
concave. — J.  E.  C. 

Coke  ovens  ;  Regenerative .  British  Coke  Ovens, 

Lt<l.,  and  F.  M.  N.  Schuster,  Ixmdon.  Eng.  Pat. 
101,394,  May  5,  1910.     (Api)l.  No.  6512  of  1916.) 

The  bricks  in  the  regenerator  chamber  are  com- 
posed of  a  base  ])ortion  with  two  parallel  upstandingf 
flanges  spareil  from  the  edges  and  from  one 
another.  The  l)ri(ks  are  placed  in  layers  sUghtly 
shorter  than  the  wi<lth  of  the  chamber,  so  that  the 
bottom  layer  has  on<!  edge  in  contnct  with  the  side 
wall  and  each  layer  is  slightly  displaced  relatively 
to  the  one  below  till  the  opposite  wall  is  reached. 
The  displacement  of  the  next  layei-s  is  in  the 
opposite  direition  till  the  first  wall  is  reached  and 
so  on.  The  gases  arc  thus  constrained  to  pass 
horizontally  through  a  series  of  flues  and  then  in 
the  reverse  direction  through  another  series  of 
flues  and  so  on. — W.  F.  F. 

Coke-ovens  ;  Device  for  leading  away  tioximts  gases 

during  the  charging  of .     11.  Koppei-s,  Essen. 

Ger.  i'at.  294,009,  Apr.  10,  1915.  Addition  to 
Cer.  Pat.  291,053  (this  J.,  1916,  683). 
Groove.S  are  formed  in  the  walls  of  the  oven  just 
below  the  charg^ing  opening,  so  that  annular 
channels  are  left  open  around  the  heaps  of  coal  of 
sufficient  size  to  accommodate  the  gas  evolved 
during  the  charging  operation  and  allow  it  to  pass 
freely  to  the  gas-outlet  pipe. — A.  S. 
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Gas  tytanufacttire  :  Avtomatic  control  of  processes  of 

.     J.    F.    Siinniante,    London.     Eng.    Pat. 

13,292,  Sept.  17,  1915. 

The  invention  comprises  an  apparatus  for  the 
aufomntir  control  of  f;a.s  manufacturo,  consisting 
of  a  combinatiim  of  a  rinording  in,strunicnt  indicat- 
ing the  variation  of  .some  pliysical  property  of  the 
gas  produced,  with  means  whereby  the  governor 
valve  is  controlled  by  the  travel  of  the  pen  or 
indicating  part  of  the  instrument. — J.  E.  C. 

Coal ;  Method  of  carbonising  - 


.  H.  L.  Dohertv, 
New  York.  "r.8.  Pat.  1.197,804,  Sept.  12,  1916. 
Dateofappl.,Mar.21,1913.  RenewedMar.il, 1910. 
Co.'^L  is  moved  downwards  through  a  long  vertical 
conduit,  and  preheated  air  is  passed  intermittently 
across  it  horizontally  at  its  middle  portion  to 
maintain  combustion  at  that  point.  Gas  is  with- 
drawn at  the  top,  and  part  of  it  is  burnt  to  preheat 
the  air  and  part  is  admitted  at  the  bottom  of  the 
fuel  conduit  and  passed  upwards.  This  gas  is 
heated  at  the  middle  portion  and  thus  preheats 
the  descending  fuel  above,  whUe  the  gas  itself 
together  ^vith  the  distillation  gas  is  cooled  and 
withdrawn  at  the  top. — W.  F.  P. 

Ga»  producer.  J.  A.  Herrick,  Newark,  N.J. 
U.S.  Pat.  1.197,625,  Sept.  12,  1916.  Date  of 
appl.,  Dec.  30,  1912. 

.Vn  interior  lining  to  a  gas  producer  is  supported 
)iy  a  ring  in  segments  connected  to  the  casing. 
The  segments  are  hoUow,  with  openings  to  the 
exterior  of  the  casing,  and  a  poker  tube  is  attached 
to  one  of  the  segments. — J.  E.  C. 

Gas  producer.  G.  B.  Cramp,  Duluth,  Minn., 
Assignor  to  Morgan  Construction  Co.,  Worcester, 
Mass.  U.S.  Pat.  1,198,010,  Sept.  12,  1916. 
Date  of  appl.,  Jan.  10,  1914. 

In"  a  gas  producer  with  a  rotating  ash  support, 
automatic  mean.s  are  provided  for  deUvering  ashes 
at  predetermined  intervals  and  for  varying  the 
duration  of  such  intervals. — J.  E.  C. 

Gas  producer.  E.  A.  W.  Jefferies,  Assignor  to 
Morgan  Construction  Co.,  Worcester,  Mass. 
U.S.  Pat.  1.198.037,  Sept.  12,  1916.  Date  of 
appl.,  Aug.  6,  1913. 

A  G.\^s  producer  is  provided  with  a  rotating  ash 
support  and  a  scraper  which  may  be  allowed  to 
revolve  with  the  ash  support  or  held  stationary 
by  a  stop. — J.  E.  C. 

Gas  generators ;    Regulation   of  air-blast   in 


JZZZ23 


C.  H.  Smoot,  South  Orange,  N.J.,  Assignor  to 
The  Rateau  Battu  Smoot  Co..  New  York. 
U.S.  Pat.  1,198,162,  Sept.  12,  1916.  Date  of 
appl.,  Oct.  19,  1915. 

In  a  gas  generating  apparatus  consisting  of  a 
generator  and  carburettor,  a  constant  volume  of 
air,  at  desired  pressure,  is  dehvered  to  the  generator, 
regardless  of  the  amount  of  air  delivered  to  the 
carburettor.  The  volume  is  regulated  by  means 
of  the  difference  in  pressure  in  tlie  air-deUvery 
pipe  proper  and  at  the  throat  of  a  Venturi  meter 
fitted  in  tlie  delivery  pipe. — J.  E.  C. 

Tanks  or  vessels  containing  oil,  petroleum  spirit,  or 
other  inflammable  liquids  ;  Combined  apparatus 
for  ventilatinj,  sleatning,  fire-extinguishing,  gas- 
freeing  and  sounding  of .     T.  A.  Crompton, 

Ilford",  Essex.     Eng.  Pat.  14,331,  Oct.  11,  1915. 

The  apparatus  is  fitted  to  the  cover,  C,  of  the  tank 
as  shown,  and  an  extension  pipe  is  fitted  t«  the 
opening.  L.  Gas  given  off  from  the  hquid,  or 
displaced  in  filling,  passes  through  the  openings,  E, 
nozzle,  F,  pipe,  O,  and  outlet,  N.  Air  may  enter 
in  the  reverse  direction.  The  valve.  G,  is  pro- 
vided with  two  seatings,  H,  J,  and  rests  normally 


on  the  lower  seating  by  gravity.  The  tank  may 
be  steamed  out  when  empty  by  admitting  steam 
to  the  space  below  the  valve,  G,  so  as  to  raise  it 
against  the  seating,  H.  For  fire-extinguishing  in 
the  gas  space,  the  steam  circulates  tlirough  the 
opening,  E,  the  extension  pipe  from  the  opening, 
L,  being  sealed  by  the  liquid.  Soundings  may  be 
taken  by  unscrewing  the  plug,  M.  The  part, 
B,  F,  may  be  used  separately  as  a  ventilating  and 
'  gas-freeing  apparatus. — W.  F.  F. 

Light     hydrocarbons;     Manufacture     of from 

heavy  hydrocarbons.  W.  F.  Rittman,  New 
York.  Eng.  Pat.  9162,  June  22,  1915.  Under 
Int.  Conv.,  Mar.  15,  1915. 

He.vvy  hydrocarbons  such  as  crude  mineral  oils, 
oil  residues  or  their  products,  or  liquid  hydrocar- 
bons obtained  from  shale,  are  supphed  from  a 
reservoir  to  the  top  of  a  vertical  cylinder.  The 
upper  part  of  the  cylinder  contains  refractory 
material  such  as  metal  balls  carried  on  a  perforated 
shelf.  The  oil  is  suddenly  gasified  and  the  gas 
passes  to  the  lower  cracking  portion  of  the  cylinder 
which  is  heated  by  passing  an  electric  current 
throvigh  a  surrounding  coU.  The  temperature  and 
pressure  are  maintained  above  450^  C.  and  100  lb. 
per  sq.  in.  respectively.  The  Ughter  hydrocarbons 
boihng  below  30°  C.  tend  to  separate  upwards  and 
the  heavier  hydrocarbons  dow-nwards  by  gravity. 
The  latter  pass  by  an  outlet  at  the  bottom  of  the 
cracking  chamber  to  a  fractional  condenser.  (See 
also  this  J.,  1916,  1003.)— W.  F.  F. 

Hydrocarbons;    Cracking   of .     G.    P.    Lewis, 

London.  Eng.  Pats.  12,188,  Aug.  24,  1915,  and 
2509,  Feb.  19,  1916. 
On.  is  heated  in  the  lower  part  of  a  vertical 
cylindrical  apparatus  by  an  external  steam  or  hot 
gas  jacket  and  the  vapour  passes  upwards  into  the 
cracking  chamber  which  contains  a  set  of  bafHe- 
plates  and  is  heated  externally  by  a  steam  or  hot 
gas  jacket,  or  intemaUj;  by  heating  coils.  The 
temperature  of  the  heating  medium  varies  from 
400°  C.  to  500°  C.  and  the  pressure  of  the  oil  gas 
from  60 — 280  lb.  per  sq.  in.  The  cracked  vapour 
passes  upwards  to  a  tubular  condenser  cooled  by 
water  at  about  150°  C.  The  temperature  of  the 
water  may  be  varied  by  a  pressure  control  valve. 
The  baffle-plates  may  be  replaced  by  fragments  of 
soUd  material  which  may  be  catalytic  or  impreg 
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nat'ed  with  catalytic  inat<>rial.     The  uncondensed  • 
<!;ases  or  hydrogen  or  both  may  be  re-introduced 
into  the  cracking  chamber. — W.  F.  F. 

Heafy  oils,  espfcially  kerosene  ;  Treatment  of 

for  Iheir  conversion  into  lighter  oils.  M.  A.  H.  de 
Dampierre.  Fr.  Pat.  478,831.  Feb.  22,  1915. 
Under  Int.  Conv.,  Apr.  10,  1914. 

Heavy  oils  such  as  crude  petroleum,  kerosene,  or 
petroleum  residue.-;,  are  vaporised,  mixed  with 
hydrogen,  and  passed  tlirough  a  tube  cont^iining 
a  number  of  perforated  nickel  discs  which  act 
catalytically,  and  preferably  also  lined  with 
luckel.  The  tube  is  cooled  by  water  jackets,  so 
that  heavy  oil  is  condensed  and  returncil  to  the 
vaporising  chamber,  whilst  the  lighter  vapour 
passes  on  to  another  condenser. — W.  F.  F. 

Petroleum  ;    Method    of  distilling .     Standard 

Oil  Co.  Fr.  Pat.  477,829,  Feb.  27,  1915.  Under 
Int.  Conv.,  Apr.  20,  1914. 
Petroleum  or  petroleum  residuum  is  circulated 
by  a  pump  in  a  closed  circuit,  from  the  bottom  of 
a  partly  filled  reservoir  through  a  heated  coil  of 
small  bore  to  the  top  of  the  reservoir.  Tlie  vapour 
formed  passes  by  another  pipe  from  the  top  of  the 
reservoir  to  a  water-cooled  condensing  coil  and 
thence  to  a  receptacle.  The  pressure  maintained 
in  the  svstem  varies  from  3  to  7  atmospheres,  and 
the  temperature  from  340"  C.  to  450°  C— W.  P.  F. 

Alcohol  [and  hydrocarbotis]  ;  Adapting for  use 

with  petrol  motors.  Ij.  Riviere.  First  Addition, 
dated  July  1,  1914,  to  Fr.  Pat.  475,938,  Mar.  20, 
1914. 

The  calorific  value  of  alcohol,  its  derivatives,  and 
hydrocarbons  such  as  benzol,  is  increased,  and  the 
fuel  rendered  suitable  for  use  with  internal  com-" 
bustion  engines,  by  hydrogenation  in  contact  with 
a  catalyst  such  as  reduced  nickel.  Ihe  process 
may  be  carried  out  in  the  apparatus  described  in 
Ft.  Pat.  374,179  and  the  second  Addition  thereto 
(this  J.,  1907,  709  ;  1909,  317).— W.  F.  F. 

Briquettes   or   agqlomeraled  fuel  ;      Maniifncture   of 

.      I'ure   Coal  Briquettes,   Lt<l.      Fr.    Pat. 

478.872,  June  I,  1915.  Under  Int.  Conv..  Oct.  7, 
1914. 

See  Eng.  Pat.  5018  of  1915  ;    this  J.,  1916-,  826. 

Agglomerating  process.  [Manufacture  of  briquettes.] 
Pure  Coal  Briquettes.  Ltd.  Fr.  Pat.  478,873, 
June  1,  1915.  Under  Int.  Conv.,  Mar.  27,  1915. 

See  Eng.  Pat.  5019  of  1915  ;    this  J.,  1916,  592. 

Fuel.  Pure  Coal  Briquettes,  Ltd.  Fr.  Pat.  478,874, 
June  1,  1915.    Under  Int.  Conv.,  Mar.  27,  1915. 

See  Eng.  Pat.  20,679  of  1914  ;   this  .L.  1916,  297. 

Coal  gas  plants  ;    Method  nj  operating .    A.  E. 

White,  London.  From  Rit-er-Conley  Manufac- 
turing Co.,  Leetsdale,  Pa.,  U.S.A.  Eng.  Pat. 
16,269,   Nov.    18,    1915. 

See  U.S.  Pat.  1,166,183  of  1915  ;  this  J.,  1916,  245. 

Carburetied  hydrogen  ;    Apparatus  and  process  for 

the  manufacture  of .      B.    Van   St-eenbergh. 

Fr.  Pat.  479,277,  July  15,  1915. 

See  U.S.  Pat.  1,124,364  of  1915  ;  thin  J.,  1915,216. 

Light  hydrocarbons  and  analogous  substances ; 
Manujacture  of  — ■ — .  Synthetic  Ilydro-Carbon 
Co.  Fr.  Pat.  479,210,  .luly  6,  1915.  Under 
Int.  Conv.,  .Mar.  15,  1915. 

See  Eng.  Pat.  9162  of  1915  ;  preceding. 

Structure  for  producing  flameless  catalytic  com- 
bueiion.    U.S.  Pat.  1,198,542.    Sec  IIb. 


Manufacture  oj  bensene,  toluene,  and  other  aromatic 
liydrocarbims  from  petroleum  and  other  hydro- 
carbons.   Eng.  Pat.  9163.    Sec  III. 


IlB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

P.\T1SNT.S. 

Coal     and     other     hydrocarbons  ;      Apparatus    for 

:        treating .        J.     1).    Scott,     Detroit,    Mich. 

I        U.S.  Pat.  1.198,069,  Sept.  12,  1910.  Dateof  appl., 
I        Oct.  23,   1914. 

TiiK  invention  consists  of  a  combination  of  a  pre- 
I  liminary  heating  chamber,  a  vapour  extracting 
I  th.'iiiiber,  and  a  cooling  chamber,  communicating 
I    with  eadi  otiier  by  sUiiing  doors,  and  containing 

I   movable   tray   carriers. — J.  E.  C. 

! 

Wood ;      Apparatus    for    treating .        W.    M. 

Bashhn,  Grove  atv.  Pa.     U.fe.  Pat.  1,198,990, 
Sept.  19,  1016.    Bate  of  appl..  Mar.  29,  1912. 

A  UETORT  for  treating  wood  is  heated  externally 
by  a  steam  jacket,  .inii  internally  by  a  dry-steam 
coil.  I'crf orated  pipes  are  grouped  around  the 
coil   for   the    distribution   of   steam   or   solvents. 

—J.  E.  C. 

Carbonising  furnace.   E.  Ziegler,  Berlin.    Gei.  Pat. 
294,016,  Nov.  6,   1915. 

In  a  vertical  furnace  with 
several  carbonising  cham- 
bers, for  obtaining  tar,  gaa, 
and  coko  from  carlionaccous 
substances,  the  heatingflues, 
1 ,  and  the  carl)onising  cham- 
bers, 2,  have  the  form 
shown,  in  cross-section,  in 
the  figure. — ^A.  S. 


Combustion  ;      Structure    for    producing    flameltss 

catalytic .       C.    K.    Harding,    Chicago,    IlL 

U.S.  Pat.  1,198,542,  Sept.  19,  1916.  Date  of 
appl..  Mar.  18,  1912. 
A  SUBSTANCE  for  producing  heat  from  gaseous 
fuels  by  catalytic  combustion  consists  of  a  structm-e 
containing  thorium  oxide  and  radioactive  uranium 
oxide. — J.  E.  C 

Flameless  surface    combustion  of  combustible    gat ; 

Process  and  apparatus  jor  the .     A.  Adam. 

Fr.  Pat.  477,958,  July  9,  1914. 

The  porous  material  within  which  combustion 
takes  place  has  two  of  its  faces  at  right  angles 
in  communication  with  the  gas  and  air  conduits 
respectively,  so  that  niixing  tAkes  place  within  the 
material  only  and  ligliting  back  is  avoided.  A 
layer  of  rare  earth  may  be  appli(>d  to  or  embedded 
in  the  face  of  the  porous  material  for  illuminating 
purposes.  The  invention  may  be  applied  to  gaa 
burners  of  the  ordimuy  type,  a  diaphragm  of 
porous  material  being  placed  in  a  mixing  chamber 
at  the  junction  of  the  gas  and  air  pipes  to  prevent 
lighting  back.— W.  F.  F. 

Vapour   electric    apparatus    [producing    ullra-tnolel 
rays.]     P.  C.  Hewitt,   Ringwood  Manor,    N.J., 
Assignor  to  Cooper  Hewitt  Electric  Co.,  Hobo- 
ken,  N.J.    U.S.  Pat.  1,197,629,  Sept.  12,  1016. 
Date  of  appl.,  Sept.  19,  1912. 
An  apparatus  for  the  production   of    ultra-violet 
rays  is  composed  of  an  exhausted  vessel  containing 
an   anode   and   a  thallium   cathode.     Means  are 
jjrovided  for  starting  the  current  and  producmg 
thallium  vapour,  the  current  then  pas.sing  tlm)ugh 
the  vapour  from  anode  to  cathode. — B.  N. 
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Biluminous    fuels ;      Process    and    apparatua    for 

manufarhtrc  of  varioits   products   from -.     R. 

Macliuirin.  !<>.  I'at.  47i).110.  June  25,  1915. 
Under  Int.  Conv.,  Oct.  '.>S,  1913. 

See  Eng.  Pat.  24.420  of  191.-?  ;   lliis  J.,  1914,  1148. 

Process  of  forming  methi/l  alcohol  and  other  com- 
pounds from  icasle  [soda  wood  pttlp]  liquors 
containing  organic  matter.  U.S.  I'at.  1,197,983. 
See  V. 


ffl.— TAR   AND   TAR    PRODUCTS. 

Coal   t(tr   products;    Census   of . 


On  Nov.  1st  tlie  Afinislr>-  of  Munitions  annotinced 
that  all  persons  engaged  in  the  production,  manu- 
facture, purchase,  sale,  or  distriluition  of  any 
•coal-tar  or  coke  or  their  by-products  (including  in 
particular  tar,  carbolic  crystals,  benzol,  toluol, 
anuiioniacal  liquor,  and  sulphate  of  ammonia)  are 
required  to  fiirnish  liim  with  such  particulai-s  as  to 
output,  working  of  plant,  cost  of  maniifacture, 
sales,  deliveries,  stock  in  hand,  purchases,  and 
prices,  at  such  intervals  as  may  be  required.  Any 
particulars  so  furnished  shall  be  verified  and 
authenticated  by  the  signature  of  the  person 
required  to  furnish  them,  or,  in  the  case  of  a 
company,  by  a  responsible  officer. 

Transport  of  hot  fluid  coal  tar  pitch  in  tank-wagons 
for  briquette  inanufacture.     Sec  IlA. 

Effect  of  aluminiujn  chloride  upon  a  naphthene  base 
oil  in  the  formation  of  gasoline,  unsaturated  and 
aromatic  hydrocarbons.    Egloff  and  Moore.     See 

IlA. 

Thermal  and  pressure  decomposition  of  a  napldJietie 
base  oil  in  the  gas  jjhase.  Eglofi"  and  others. 
See  IlA. 

Nitratioti  of    diethylbenzylamine.       Noelting    and 
Kregczy.    See  IV. 

A  modified  chlorination  process.  [Preparation  of 
chloro-dcrivatires  of  benzeyie.]   Smythe.    See  XX. 

Patents. 

Benzene,  toluene,  and  other  aromatic  hydrocarbons  ; 

Manufacture   of from   petroleum   and   other 

hydrocarbons.  W.  F.  Eittman.  New  York.  Eng. 
I'at.  9103.  June  22,  1915.  Under  Int.  Conv., 
Mar.  15,  1915. 

Hydrocarbon  oils  are  subjected  to  a  temperature 
at  which  a  sudden  gasification  occurs,  and  whilst 
in  the  gaseous  condition  are  cracked  at  a  tempera- 
ture not  less  than  (300-  C,  preferably  650' — 800°  C, 
and  a  pressure  not  less  than  (50  lb.  per  sq.  in., 
preferably  250  lb.  per  sq.  in. — J.  E.  C. 

Xylene  and  other  aromatic  hydrocarbons  ;   Treatment 

of to  obtain  lotrrr  hydrocarbons  of  the  same 

series.  Svnthetit-  llvdro-Carbon  Co.  Fr.  Pat. 
479,786,  Sept.  20.  1915.  Under  Int.  Conv., 
July  7,  1915. 

Xyi,ENE  or  other  hydrocarbon  is  subjected,  in 
the  form  of  vapour,  to  a  temperature  not  below 
400°  C.    a,nd    a    pressure    not    exceeding    200  lb. 

Ser  sq.  in.  A\'itli  higher  temperatures  (between 
00°  C.  and  850°  C.)  a  lower  pressure,  capable 
of  being  reduced  to  half  an  atmosphere,  may  be 
«6ed.  Under  the  latter  conditions  30  "o  "f  toluene 
lias  been  produced  from  xylene. — J.  E.  C. 

Sernene,  toluene,  and  other  aromatic  and  analogous 

hydrocarbons;    Manufacture  of .     Svnthetic 

nydr<3-Carbou  Co.  Fr.  Pat.  479.211, 'July  6, 
1915.     Under  Int.  Conv.,  Mar.  15,  1915. 

See  Eng.  Pat.  9163  of  1915  ;    preceding. 


Benzol    and    other    stills ;     Apparatus    for    drying 

tai)Our.     particularly    in    connection    tcith ■. 

.1 .  K.  Mitchell  and  II.  Morf ey,  Barnsley.     Eng. 
Pat.  17,568,  Dec.  16,  1915. 

An  apparatus  for 
separating  suspended 
particles  of  Uquid 
from  benzol  and 
other  vapours  com- 
prises a  vessel,  A, 
having  a  tangential 
inlet,  E,  with  one 
or  more  concentric 
baflle-tubes,  B,  Bi, 
and  a  central  outlet, 
F.  Tlie  lower  ends 
of  the  battle-tubes  are 
sealed  at  C  in  liquid 
to  a  depth  controlled 
by  an  overflow  pipe, 
D.— J.  E.  C. 


Utilisaiion  of  pitch  as  fuel.      Eng.  Pat.   101,444. 
See  IlA. 

Fire-  and  water-proof  composition  and  process  of 
•making  same.     U.S.  Pat.  1,194,558.     See  IX. 

Preparation    of    chlorine    derivatives    of     organic 
sidjstances.     Fr.  Pat.  479,645.     See  XX. 

Nitration  process.    U.S.  Pat.  1,198,129.   See  XXII. 


IV.— COLOURING  MATTERS  AND  DYES. 

Diethylbenzylamine  ;  Xitration  of .  E.  Noel- 
ting  and  A.  Kregczy.  Bull.  Soc.  Chim.,  1916, 
19,  335—338. 

Nitration  of  diethylbenzylamine  in  sidphuric  acid 
solution  gives  a  mixture  containing  35- — 10%  of 
the  njeta-derivative  (b.pt.  206" — 208"  C.  at  42  mm.), 
40 — 45%  of  the  porn-derivative  (b.pt.  219°— 221°C. 
at  42  mm.),  and  15 — 20%  of  tlie  oW/io-derivative 
(b.pt.  175° — 177°  C.  at  42  mm.)  The  isomerides 
may  be  separated  by  fractional  crystallisation 
of  their  picrates  from. "alcohol. — P.  W.  Al 

Aminodiethylbenzylamines  ;     Dycstuffs    from . 

E.  Noelting  and  A.  Kregczy.    Bull.  Soc.  Chim., 
1916,  19,  338—341. 


AanNODiETHTLBENZYLAMlNES  are  preijared  by  the 
reduction  of  the  corresponding  nitro-compounds 
(see  above)  with  zinc  or  iron  in  acetic  acid 
solution,  and  are  colourless  oils  having  the  follow- 
incr  b.pts.  at  42  mni.  :  ortho,  153° — 155°  C.  ; 
m'eta.  167° — 168°  C.  ;  para,  165° — 166°  C.  On 
treatment  mth  picryl  chloride,  the  isomerides 
behave  as  substituted  toluidines.  and  yield 
picryl  derivatives,  which,  in  addition  to  the  acid 
properties  of  the  products  from  toluidines,  possess 
basic  properties  due  to  the  substitucnt,  and 
hence  may  be  dyed  on  tanned  cotton.  Whereas 
the  tolylated  rhcidamine  from  fluorescein  chloride 
and  to'luidine  is  insoluble  in  water,  the  amino- 
alkvlated  derivative  obt<ained  by  using  amino- 
dieth  vibenzylamine  is  sufficiently  soluble  for  dyeing 
silk,  wool,  and  tannin-mordanted  cotton,  pro- 
ducing a  redder  shade  of  violet  than  the  corres- 
ponding product  from  toluidine. — F.  W.  A. 


IHM 


Cl.  IV.— ooloueing  mattebs  and  dyks. 


tNoT.  15.  lW(t. 


Atninophfnylarsinic    acid ;     Dytstuffs    from . 

»  E.Xoeltina;.  Bull.  .S.H-.  Chim.,  l«Ui,  19,341— 343. 

Azo  dyestulTs  di'rivod  fn>m  p-auunojihouylai-sinio 
acid  and  d-ivaphtliol,  its  sulphonii-  ai-ids,  etc.,  may 
be  dvtHl  on  n\onlivnts,  e.g.  clnvmiuui,  iron, 
aluniiniuiu.  titanium,  tin.  etc.,  giving  yellow- 
orange.  i"rans;e-red,  red,  to  brown-red  sliades. 
Urmordanted  wot>l  gives  yellow-iiraiiKe  to  orjinge- 
red  shades,  bi\>wner dyeings  rc-sulting  with  chi'omed 
wool.  The  dyestufls  from  ;>-aiuiuuphenylai'sinic 
acid  do  not  dilTer  in  shade  from  those  of  sul- 
phanilic  and  p-aminobenzoic  acid,  but  tlieir 
afllnity  for  mordants  is  much  greater. — F.  ^V.  A. 

l.Z-Dibrovioanthraquitioyie.       F.    Ullmann   and    O. 
Eiser.     Ber.,   1916,   49,  2154— 21ti0. 

1.3-DXBBOMO.\NTlIR.^QUINONE      (m.pt.      210°  C.)     Is 

obtained  by  rt»moval  of  the  anuno-gix)up  fi-om 
dibromo-1-  or  2-aminoanthraquinone,  prefeiubly 
the  latter.  The  bromine  aU>m  in  the  1 -position  is 
readily  replaced,  e.g.,  on  boiling  with  aniline 
3-bromo-l-aniUnoanthraquinone  is  obtained,  and 
on  treatment  with  p-toluenesulphaniide  in  amyl 
alcohol  solution  3-bromo-l-p-toluenesulpliamino- 
anthraquinone  is  produced,  which  gives  3-bromo-l- 
aminoantliraquinone  (m.pt.  243°  C)  on  tix-atment 
with  concentrated  sulphuric  acid.  Antliranilic 
acid  behaves  similarly,  giving  3-bromo-l-anthra- 
quinonylanthranilic  acid  ;  this  is  readUy  con- 
verted into  the  corresponding  acridone,  which 
dyes  bluer  shades  than  the  anthraquinoueacridone 
of  Ullmann  and  Oechsner  (Annalen,  1911,  381,  1)  ; 
the  shade  becomes  redder  and  the  aflinity  for  the 
fibre  greater  on  introducing  another  bromine  atom. 
Both  bromine  atoms  are  replaceable  at  higher 
temperatures,  e.g.  potassium  phenoxide  gives 
1.3-diphenosyanthraquinone,  and  1-aminoanthra- 
quinone  gives  a.a'-dianthraquinonyl-1.3-diamino- 
anthraquinone.  1.3-Dibromo-2-aminoanthraquin- 
one  gives  with  p-tolylmercaptan  3-bromo-2- 
amino-1-anthraquinonyl-p-thiocresol.  The  bromine 
atom  in  4-position  is  most  active  in  2.4-dibromo- 
l-amiuoanthraquinone  ;  on  heating  with  aniline 
the  4-broniine  atom  is  eliminated,  giving  2-bromo- 
l-aminoanthraquiuone. — F.  W.  A. 

Sulphurylindigo  atid  sulphurt/lisalin.  Heterocyclic 
sulphones.  V.  M.  Claass.  Ber.,  1910,  49,  1880— 
1883.    (Compare  this  J.,  19H!,  900.) 

The  action  of  nitrous  acid  on  sulphuryhndoxyl 
(compare  this  J.,  1910,  529)  gives  a  20%  yield  of 
a  dinitrile  and  not  an  oxime.  The  main  reaction 
taking  place  is  the  oxidation  ot  the  methylene 
group,  resulting  in  the  production  of  sulphuryl- 
isatin  (I),  and   sulphurylindigo  (II), 

(I)     C.H.<s(?>CO, 


(H) 


C.n.<^^>C  :  C<J(^>C.H.. 


If  the  reaction  is  carried  out  in  an  anhydrous 
medium,  e.g.  by  passing  nitrous  acid  into  a  wai-m 
benzene  solution  of  sulpliurylindoxyl,  a  00% 
yield  of  pure  sulphur>-hndigo  is  produced.  In  order 
to  obtain  tlie  isatin,  it  is  prefeiable  to  add  nitro- 
milphurjhndoxyl  to  5 %  caustic  soda  solution, 
when  a  vigorous  reaction  occurs,  the  Lsatin  after- 
wards being  precipitated  by  addition  of  an  acid  ; 
it  is  a  brown  powder,  of  m.pt.  l')(}' — 155°  C, 
soluble  in^ammonia,  sodium  carbonate,  and  caustic 
soda  solution,  and  readily  solubh;  in  alcohol 
and  in  acetic  acid.  Chromic  acid  in  glacial  acetic 
acid  is  a  Huitable  oxidising  agent  for  preparing 
aulpburylindig<  ;  the  indigo  is  r>btained  as  a 
microorystalhne  brown  powder  of  m.pt.  100° — 
110°  C,  rirfidily  soluble  in  alcohol  and  in  acetic 
acid,  ins<jluble  in  wat<;r  and  in  alkalis,  which  how- 
ever decompose  it  on  hf^ting  ;  it  does  not  dye 
aoimal  or  vegetable  fibres ;  hydrosulphite  is 
without  action   on   it.      Oxidation   of   2-bromo- 


sulphurylindoxyl  with  chromic  acid  gives  a.o'- 
dibr<.>mosulphurylindigo    (m.pt.    142° — 143°  C). 

— F.  W.  A. 

Patents. 

Atithracrnc dijcstuff).  :  Manufacture  of .  \ Alkyl- 
ated Pyra::ole-anthrotic  Vcttow.]  A.  G.  Bloxam,. 
I>ondon.  From  Chem.  Fabr.  Griesheim-Elek- 
tron,  Frankfurt,  Germany.  Eng.  Pat.  14,103^ 
Oct.  5,   1915. 

Pykazole-antiihont  YeUow  (see  Ger.  Pat. 
255,041  ;  this  J.,  1913,  357)  or  a  substitution' 
product  in  the  form  of  an  alkali  salt  is  treated  with 
an  alkylating  or  aralkylating  agent.  Example: 
One  part  of  Pyrazole-anthrone  Yellow,  in  the  form 
of  paste,  Ls  digested  with  50%  caustir  potash  solu- 
tion until  completely  converted  into  the  violet 
potassium  salt,  the  sohition  diluted  until  it  con- 
tiiins  3 — 5%  caustic  pot^ash,  and  tixe  salt-  drained 
as  much  as  possible  ;  the  paste  obtained  is  heated 
with  one  or  two  parts  of  benzyl  chloride  in  a  closed 
ve-ssol  at  100°  C.  for  3  hrs.,  and  the  product  is 
diluted  with  alcohol,  filtered,  and  the  residue- 
washed  with  alcohol.  The  moiio-bonzyl  deriva- 
tive produced  gives  with  hydrosulphite  a  blue 
vat  from  which  cotton  is  dyed  scarlet  shades.  On 
heating  38  parts  of  the  lienzyl  derivative,  in  the 
form  oi  the  dried  potassium  salt,  with  120  parts  of 
the  methyl  ester  of  toluene-p-sulphonic  acid  in  an 
autoclave  for  1  hr.  at  120°  C,  with  stirring,  the 
benzylmethyl  derivative  is  obtained  ;  thus  product 
dyes  cotton  an  excellent  fast  red. — F.  W.  A. 

Acid   wool    [azo]   dyestuffs    indifferent    to    copper ; 

Manufacture  of .    O.  Imray,  London.   From 

Soc.  Chem.  Ind.  in  Basle,  Switzerland.  Eng. 
Pat.  15,127,  Oct.  20,  1915.  Addition  to  Eng. 
Pat.   1011,  Feb.   1,   1915. 

The  copper  compounds  of  the  dyestuffs  described 
in  Eng.  Pats.  1011  (this  J.,  1010,  301)  and  12,24» 
of  1915  (this  J.,  1910,  922)  are  obtained  direct  by 
combining  the  o-diazo-phenol  or  naphthol  deriva- 
tive with  a  suitable  component  in  presence  of 
copper  or  a  copper  compound.  The  combination 
generally  occurs  more  readily  under  these  con- 
ditions. Example  :  24  grms.  of  copper  sulphate 
crystals  and  00  grms.  of  water  are  added 
with  stirring  to  a  concentrated  solution  of  25  grms. 
of  1.5-naphtholsulphonic  acid  sodium  salt  and 
40  grms.  of  calcined  sodium  carbonate  ;  the  diazo- 
compound  from  24  grms.  of  1.2.4-aniinonaphthol- 
sulphonic  acid  is  added  with  stirring,  the  mixture 
is  stirred  for  24  hrs.  at  the  ordinarj-  temperature, 
and  then  heated  gradually  to  40°  C.  and  maintained 
at  that  temperature  until  combination  is  complete  ; 
the  excess  of  copper  hydroxide  is  filtered  off,  and 
the  copper  compound  salted  out.  The  product 
dyes  wool  from  an  acid  bath  pure  violet  tint,« 
fast  to  Ught,  washing,  and  alkali.  \N'hereas  an 
extremely  small  yield  is  obtained  by  combining 
1 .2.4-aminonaphtholsulphonic  acid  with  1.6- 
naphtholsulphonic  acid  by  the  usu.il  methods, 
an  approximately  quantitative  yield  of  the  copper 
compound  ot  the  o-hydroxyazo  dyestuJT  is 
obtained  by  the  above  method. — F.  W.  A. 

o-Uydroxyazo    dyestuffs  ;      Manufacture    of   direct 

O.  Imray,  London.  From  Soc.  Chem.  Ind. 

in  Basle,  Switzerland.  Eng.  Pat.  101,601,  Aug. 
25,  1915.  (Appl.  No.  0871  of  1910.) 
In  the  manufacture  of  <lirect  o-hydroxyaeo- 
dyestuffs  as  described  in  Eng.  Pat.  12,250  of  1815 
(this  J.,  1910,  1008),  at  least  one  molecule  of  an 
o-hydroxydiazo  derivative  of  the  benzene  or 
naphthaleno  series  Ls  substituted  for  the  diazotlsed 
inonoamine  in  preparing  substantive  tris-  and 
polyazo  dyestuffs  from  ti-trazotised  p-  andm- 
diamines,  suitable  components,  and  diazotised 
monoamines.     The    most  valuable  dyostuflb   ftr& 
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obtained  by  iisinp;  2-amino-5-naphthol-7-sulphonic 
or  -1.7-disulphonic  acids  or  ttieir  derivativos.  In 
case  the  diamine  is  used  together  with  a  derivative 
of  o-aminoj)honol  or  -naphthol  and  a  derivative 
of  2-annno-5-naphthol-7-sulphonic  acid,  in  addition 
to  benzidine.  loHdinc,  iliiiaisidinc,  ethoxybcnKitiine, 
}j-dianiinostilbone-diMulphonio  acid  and  their  sub- 
stitution produot.s,  there  may  be  used  diaminodi- 
phenyl  ether,  diaminodiphenylamine,  m-  or  p- 
arpinobenzoyl-m-  or  p-phenylenediamine.  azoxy- 
anilino,  azoxytoluidine,  m-  or  p-diaminodiphenyl- 
iirea,  or  dianilnodiphenylthiourea.  In  place  of 
diazophenol  derivatives  the  more  easUy  coupling 
diazoacidylphenol  derivatives  may  be  used,  the 
products  being  subsequently  saponified.  The  new 
dyestuffs  are  suitable  tor  dyeing  cotton,  wool, 
silk,  straw,  wood,  paper,  leather,  etc.,  and  for  the 
production  of  lake  pigments.  (Reference  is 
directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of 
the  Patents  and  Designs  Act  of  1907,  to  Eng.  Pat. 
15,050  of  1892  ;    this  J.,  1893,  753.)— F.  W.  A. 

Indophenolic     compounds     and     dyestuffs      there- 
from ;     Manufacture   of .      Claus     and    Co., 

Ltd.,   and   E.    Wray,    Manchester.      Eng.   Pat. 
101,433,  Jan.  27,  1916.  (Appl.  No.  1317  of  1910.) 

'  OARB-VZYI.-N-ACETIC  acid  or  its  esters,  obtained  by 
condensing  carbazolc  or  an  alkaline  salt  thereof 
with  chIoroa<etic  acid  or  ester,  condenses  with 
p-nit rosophenol,  etc.,  in  sulphuric  acid  medium 
to  give  indophenols.  On  treatment  with  sulphvir- 
ising  agents  these  indophenols  or  their  leuco- 
fompounds  yield  dyestuffs  which  give  blue  dyeings 
;  on  cotton,  fa.st  to  washing,  light,  and  bleaching, 
j  from  a  sulphide  or  hydrosulphite  vat. — F.  W.  A. 


v.— nBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Filter  paper  with   fine  pores.      J.   Grossfeld.      Z. 
angew.   Chem.,   1916,   29,  364. 

A  FILTER  paper  capable  of  retaining  the  finest 
precipitate  of  barium  sulphate,  etc.,  has  its 
pores  filled  with  purified  kieselguhr  (nearly  pure 
silica).  On  igniting  the  paper,  the  mineral  matter 
is  left  as  a  coherent  pellicle. — C.  A.  M. 


Paper  speciaHties  ;    Use  of  hark  for 


O.  Kress. 


J.  Ind.  Eug.  Chem.,  1916,  8,  883—886. 

ExPERiMEKTS  have  been  made  in  the  U.S.  Forest 

Products  Laboratory  on  the   utilisation  of  spent 

An-bark  and  other  waste  bark  £is   a  filler  in  the 

inanutacture   of   various   paper   products.      Satis- 

'actory  results  have  been  obtained  on  a  commercial 

icale  with  mixtures  of  20 — 30  %  of  spent  hemlock 

)ark  and  70 — 80  %  of  rag  stock  for  the  manufacture 

>f  roofing  felt.     The  wet  bark  (35  °'o  of  dry  sub- 

itance)  is  passed  tlu'ough  a  screen  of  f  in.  mesh 

nto  a  chest  from  which  it  Ls  pumped  to  the  regulat- 

ng  box  of  a  Jordan  beater,  whence  it  passes  to 

he  rag  beater  chest.     The  mixture  of  bark  and 

•ags  is  treated  in  another  Jordan  beater  and  then 

>asses  to  the  machine  chest.     The  felt  is  made  on 

.  72-in.  machine  with  a  36-in.  cylinder    and    46 

'■-ft.  dryers.     Promising  results  have    also    been 

•btained  with   mixtures   of   20%    of   unbleached 

vdphite  pulp  and  80%  of  spent  hemlock  or  oak 

latk  for  the  production  of  wall  papers  and  fibre 

onduits.     For   the    manufacture    of    wall    board 

avourable   results    were    obtained    in   laboratory 

ests  with  mixtures  contaLning  sulphite  and  ' '  kraf t' ' 

ttlps  and  SO  %  of  waste  spruce  and  balsam  bark 

btained  in  the  dium  barking  of  pulpwood,  and 

Iso  with  mixtures  of  50%  of  bark  and  50%   of 

lechanical  wood  pulp. — A.  .S. 


Fireproof  tcriting  paper  ;  Experimental  notes  on  the 

preparation    of — .     I{.     G.     Myers.     J.     Ind. 

Eng.  Chem.,  1910,  8,  888—889. 
TUE  ]>ulps  u8e<l  were  made  at  100°  C.  from 
clirys<^tile  fibre  together  with  white  or  lightly 
tinted  precipitates  of  metallic  compounds,  and 
the  papera  were  prepared  by  a  method  similar  to 
that  used  in  the  manufacture  of  hand-made 
Japanese  paper.  The  best  papers  in  regard  to 
tensile  strength  and  closeness  of  texture  were 
obtained  from  pulps  containing  precipitated 
hydroxides,  arsenites,  silicates,  and  tiingstates. 
A  paper  prepared  from  a  pulp  containing  a  con- 
sider.able  excess  of  magnesium  arsenite  in  an 
alkahne  mixture  was  superior  in  tensUe  strength 
anil  closeness  of  texture  to  any  of  the  commercial 
papers  examined.  The  fire-resisting  character  of 
the  papers  was  tested  by  exposure  for  10  hours 
to  a  temperature  varying  from  900°  to  1000"  C,  and 
it  is  concluded  from  the  results  "  that  no  paper 
composed  of  incombustible  substances  containing 
molecular  water  is  fireproof  or  can  be  made  fire- 
proof." Several  of  the  samples,  however,  were  not 
seriously  impaired  when  exposed  to  dull  red  heat 
for  an  hour  or  so.  For  fireproof  inks  solutions  of 
ferric,  chromic,  and  cobaltous  nitrates  and  chlorides 
gave  good  results.  For  use  with  inks  other  than 
those  prepared  with  platinum  compounds,  an 
excess  of  acid  oxides  should  be  maintained  in  the 
paper. — A.  S. 

Standards  for   products    of   the   asphalt    induslry. 
Marcusson.     See  Ha. 

Patents. 

Drying  machine  [for  fabrics].  T  Allsop  and 
W  W  Siljson,  Assignors  to  Philadelphia  Drying 
Machinery  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
l,198,377,Sept.l2,1916.Date  of  appL,Apr.l,1916. 
A  RECTANGULAB  chamber  is  divided  by  a  vertical 
transverse  partition  into  a  heating  and  a  drying 
compartment.  The  chamber  has  a  fiat  roof  except 
over  the  partition,  where  there  is  a  peaked  portion, 
the  ridge  of  which  is  directly  over  the  partition. 
A  fan  driven  by  a  shaft  wliich  passes  through  the 
sloping  sides  of  the  peaked  roof,  is  situated  in  the 
upper  portion  of  the  partition,  which  extends  into 
the  peaked  roof.  The  drying  compartment  ia 
provided  with  two  superposed  endless  carriers,  one 
of  which  has  chain  ways  and  tentering  hooks  for 
stretching  fabric. — W.  H.  C. 


Silk  waste  ;  Process  for  treating  ■ 


■  to  separate  the 


chrysalides  and  form  a  sheet  or  prepare  for  spinning. 
Schmid  Freres.  First  Addition,  dated  Feb.  6, 
1915,  to  Fr.  Pat.  462.252,  Sept.  6,  1913.  Under 
Int.  Conv.,  Mar.  14,  1914,  and  Jan.  28,  1915. 
The  silk  waste  may  be  treated^with  steam,  super- 
heated or  not,  instead  of  vrith  soap  froth,  to  render 
the  sericin  soluble.  Waste  which  has  been  treated 
with  steam,  soap  froth,  or  alkali  is  tran.sported 
automatically  on  hurdles  passing  beneath  sprays 
of  water.  The  hurdles  are  then  placed  on  supports 
attached  to  an  osciUating  shaft  wMch  imparts  to 
them  the  shaking  motion  necessary  to  detach  the 
chrysaUdes;  or  the  waste  may  be  beaten  with 
brushes  or  brooms  in  special  vessels  containing 
water,  so  as  to  form  sheets  which  are  hung  over 
movable  sticks  and  worked  about  in  water  to  re- 
move the  chrysalides.  The  sheets  of  waste  are 
floated  in  a  vat  full  of  water  and  repeatedly 
raked  from  one  end  of  the  vat  to  the  other  to 
parallelise  the  fibres  and  divide  them  into  tufts, 
which  are  rubbed  across  a  fixed  obstacle,  then 
washed,  drained,  and  dried. — J.  F.  B. 

Flax  and  similar  fibrous  materials  ;   Treatment  of 

.     The  Fibres  Extraction  Proprietary,  Ltd. 

Fr.  Pat.  479,780,  Sept.  20,  1915. 

Fl.\x,   ramie,   phormium,    agave,   or   the   like   ia 

b2 
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packed  in  perforat<>d  wasrons  whicli  are  passed  on 
rails  tlipoujrh  a  st>ries  of  three  ilianibers.  The 
first  is  provided  with  distributors  of  liquid  at  the 
top  anil  of  steam  below,  by  means  of  which  the 
material  is  washed  with  hot  water  in  an  atmosphere 
of  stt^am.  The  second  chamber  h;is  a  pit  below 
the  level  of  the  rails,  provided  with  heatini; 
apparatus  and  a  circulatini;  and  distributing 
system  ;  the  material  is  boiled  with  a  solution 
■containing  caustic  soda  and  linseed  oil,  to  which 
may  be  added  soda  asl>  and  tallow.  After 
leaving  the  second  chamber  the  material  is  wa.shcd 
with  water  from  a  flexible  pipe  sitviated  between 
the  second  and  third  chambers.  In  the  third 
chamber,  provided  with  a  heating  and  ventilating 
system,  the  material  is  dried  wliile  still  in  tlie 
wagons. — J.  F.  B. 

Carbonising     wool;     Method     of  ■ 


.     I.     TeUer, 
Vienna.     Ger.   Pat.    293,884,'  Jan.   23,    1915. 
Aster  scouring,  the  wool  is  treated  with  a  cold 
saturated  solution  of  zinc  chloride  in  concentrated 
hydrocldoric  acid. — A.  S. 

Paper  making  machines.  C.  E.  Pope,  Holvoke, 
Mass.  U.S.  Pats,  (a)  1,197.855  and  (b)  1 ,197,856, 
Sept.  12.  1910.     Date  of  appl.,  Aug.  25,  1913. 

Ia)  Ik  a  paper  machine  with  moving  wire,  an 
■endless  felt  passes  round  the  upper  couch  roll  in 
contact  with  the  web  of  pulp  carried  by  the  wire  ; 
the  wire  passes  forward  from  the  couch  press  to 
a  guide  roU  which  leads  it  back,  and  at  a  point 
between  the  couch  press  and  the  guide  roll,  where 
the  underside  of  the  mre  is  exposed,  means  are 
provided  to  press  the  felt  against  the  web  of  pulp 
and  to  guide  the  latter  with  the  felt  away  from  the 
"wire.  (B)  The  means  employed  for  directing  the 
felt  with  the  adherent  web  away  from  the  wire 
may  include  a  device  for  causing  a  pneumatic 
.pressure  acting  through  the  wire  t<iward  the  felt, 
for  instance,  a  stationary  suction  box  above  the 
ielt— J.  F.  B. 

insulating  material  [from  waste  paper]  and  process 
for  producing  the  same.     G.  W.  W.  Harden,  Le 
Roy,  Minn.     U.S.  Pat.  1,198,028,  Sept.  12,  1916. 
Date  of  appl.,  Nov.  15,  1913. 
Waste  paper  is  reduced  to  a  low  grade  paper  pulp, 
and  commingled  and  felted  with  long  unground 
.stems  of  raw  whole  straw  in  water.     The  materials 
are  formed  into  a  sheet  and  dried,  the  pulp  serving 
as  a  binder  to  the  straw  and  the  latter  as  a  reinforce- 
ment to  the   pulp  and   forming  air   cells  in  the 
sheet.— B.  N. 

Pulp  for  the  manufacture  of  paper  and  other  pur- 
poses ;  Process  and  apparattis  for  obtaining . 

S.    MUne.     Fr.    Pat.    478,063,    Mar.    17,    1915. 
Under  Int.  Conv.,  Mar.  19,  1914. 

Pulp  prepared  from  esparto  or  other  material  in 
horizontal  rotary  digesters,  is  discharged  into  a 
receptacle  provided  with  an  agitator,  and  then 
passed  to  a  squeezing  and  washing  apparatus  fsec 
Eng.  Pat.  0948  of  1914  ;  this  J.,  1915,  488).  It  is 
then  diluted,  and  passed  through  one  or  more 
screens  to  remove  the  coarser  impiu-itica,  and 
subsequently  bleached.  ITie  coarser  fibrous 
material  Ls  passed  through  a  refining  apparatus 
before  further  treatment.  The  order  of  the 
various  operations  subsequent  to  digestion  may 
be  varied. 

Methyl  alcohol  and  other  compounds  from  waste 
[soda     wood    pulp]     liquors    containing    organic 

■malier  ;  Process  of  forming .     A.  II.  White, 

Ann  Arhor.   Mich.      U.S.   Pat.    1,197,983,   Sept. 
12,  1916.     Date  of  appl.,  Nov.  29,  1915. 

The  concentrated  liquor  is  fed  gradually  into  a 
retort  heated  to  450'>  to  700^  F.  (about  230°— 
370°  C.)  where  it  spreads  out  into  a  thin  layer  and 


is  rapidly  subjected  to  destructive  distillation  ■with 
foaming  and  charring,  lilling  the  space  with  a 
poi-ous  i>lack  ash  ;  the  rate  of  feed  is  regidated  to 
maintain  the  vapour  in  the  retort  for  from  5  to  150 
seconds,  varying  according  to  the  temperature  and 
amount  of  contact  substance  acting  as  a  catalyst, 
longer  for  low  temperatures  and  sliorter  for  higher 
temperatures. — J.  F.  B. 

Evaporation  of  waste  liquors,  especially  waalt 
liquors  from  the  sulphite-  and  sulphate-ccllulost 
processes.  E.  Miirbe,  GorliLz.  Ger.  I'at.  293,394. 
Jan.  21,  1914. 

The  waste  liquor  is  sprayed  under  pressure  intt 
a  chamber  in  which  it  comes  in  direct  contact  i 
with   hot   waste   gases   from   the   boiler   furnace. 
Further    concentration    is    effected    in   the   usnia 
way  in  separate  evaporating  chambers. — A.  S. 

Flax    and    analogous   materials;     Retting   of 1 

M.  A.  Adam,  W.  J.  Pernie,  and  The  Fibi» 
Corporation,  Ltd  Fr.  Pat.  478,548,  Apr.  29, 1915 

See  Eng.  Pat.  745  of  1914  ;    this  J.,  1915,  545. 

Ungumming  silk  or  silk  wastes  ;    Process  for 

Schmid  l<>eres.  Fr.  Pat.  479,294,  July  17,  1915 
Under  Int.  Conv.,  Jan.  22,  1915. 

See  Eng.  Pat.  100,029  of  1916  ;  this  J.,  191(^733 

Cellulose  ;   Process  for  the  electric  treatment  of 

A.  L.  C.  Nodon,  Bordeaux,  France.  U.S.  Pat  I 
l,198,867,Sept.l9,1916.Dateofappl.,Feb.28,1913 

See  Ft.  Pat.  453,111  of  1912  ;    this  J.,  1913,  785 

.    Soc.  Chim, 


Cellulose  esters  ;    Manufacture  of  — 

Usines  du  Rh6ne.  First  Addition,  dated  June  3{ 
1915  (under  Int.  Conv.,  June  12,  1914),  to  Fit 
Pat.  473.399,  June  12,  1914. 

See  Eng.  Pat.  8046  of  1915  ;    this  J.,  1916,  39. 

Insulating  material  [from  Zostera  marina  fibre 
and  manufacture  of  the  same.  H.  B.  McFarlan^ 
and  R.  J.  Shoemaker.  Fr.  Pat.  478,907,  Jun 
4,   1915. 

See  U.S.  Pats.  1,146,189  and  1,146,190  of  1915 

this  J.,  1915,  901. 

Fireproofing  fabrics  or  other  porous  or  absorbet 
substances.  T.  J.  I.  Craig,  and  Whipp  Bros,  an 
Tod,  Ltd.  Ft.  Pat.  477,857,  Mar.  2,  1915.  Undt 
Int.  Conv.,  July  7,  Aug.  7  and  25,  and  Dec.2,19h' 

See  Eng.  Pats,  16,153,  18,310,  10,041,  and  23,42 
of  1914  ;   this  J.,  1915,  868. 

Process  and  apparatus  for  making  briqueties  frw 
paper  or  other  organic  material.  Fr.  Pat.  479,16; 
See  IIa. 

Waterproofing  the  soles  of  footwear  [with  nilr> 
cellulose,  etc.].     Eng.  Pat.   12,840.     See  XV. 
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Dyeing  on  tussah  silk  i    Black  ■ 


R.  N.  Sci 


J.  Soc.  Dyers  and  Col.,  1916,  32,  243—244. 
Tussah  silk  is  not  attacked  by  caustic  soda  i 
rea<lily  as  ordinary  silk,  and  in  this  respect  mo 
closely  resembles  cotton  ;  it  is,  however,  mo 
resistant  to  hydrochloric  acid,  and  in  this  respc 
is  more  allied  to  wool.  Towards  colouring  matte 
tussah  silk  behaves  more  like  wool  than  lil 
ordinary  silk,  e.g.  it  may  be  dyed  with  Prussii 
blue  in  the  same  manner  as  wool.  Details  a 
given  for  dyeing  tussah  silk  with  direct  cott< 
blacks,  acid  blacks,  acid  mordant  blacks,  sulph 
blacks.  Aniline  Black,  and  logwood. — F.  W.  A. 
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Aniline    Black     on    wool;      Production     of- 


B.  N.  Sen.     J    Soc.  Dyers  *and   Col,,  1910,  32, 
244—245. 

Wool  is  prepared  by  treatment  with  0  %  pota.ssium 
bichromate  antl  ,5%  sulpliiiric  acid  at  (i()°  C.  for 
half-an-ho\ir,  squeezed,  rinsed,  and  then  dyed  with 
Aniline  Black,  preferaV)ly  twice  I)y  Green's  air 
oxidation  method,  followed  by  chromini;  cold  for 
3  hrs.  in  a  bath  containing  4  grms.  of  potiussium 
bichromate  per  litre. — F.  W.  A. 

Dyeing  wool  with  sulphur  colours.      R.    N.    Sen. 
J.  Soc.  Dyers  and  Col.,   lUlO,   32,  245 — 216. 

Thk  gluco.se  process  for  dyeinjjc  animal  fibres  with 
I   sulphur  coloui-s  has  been  modified  by  sulislitiiting 
;   ammonium    for    sodium    sulphate,    omittini:    the 
soduim    carbonate,    and    adding    slowly    a    small 
'   amount  of  formic  acid  towards  the  end  of  the  dyeing 
operation.     The    methods    of    Lodge   and    Kvans 
(this  J.,   1910,  41)  were  improved  by  adding  to 
(a)  the  sulphide  bath  a  small  amount  of  Turkey- 
red  oil  (to  improve  the  penetration  and  depth  of 
shatle)  and,  towards  the  end  of  the  dyeing  opera- 
tion, a  small  amount  of  fornuc  acidj  and   {b)  to 
the  hydrosulpluto  vat,  ammonium  sulphate   and 
I  Turkey-red  oil.     New  methods  are  suggested  in 
'  which   sodium   sulphide   alone,    or   hydrosulphit« 
and   either   sodium    carbonate   or   ammonia,    are 
used   to   dissolve    the    dyestutt,    and   amnionium 
sulphate   and   Turkey -red   oil   are   added   to   the 
dye  bath  ;   good  blacks  are  produced. — F.  W.  A. 

Patents 

Silk  for  wriiihting  ;     Protective   ircntmeni   of . 

Schadd  anil  Korteling.  PY.  Pat.  478.007,  Mar.  12, 
1915.    Under  Int.  Conv.,  Nov.  6,  1914. 

1  Silk  is  treated  before,  and  it  necessary  up  to, 
the  end  of  the  weighting  operation,  with  organic 
compounds,  particularly  those  containing  nitrogen 
orsidphur.  or  both,  which  are  more  readily  oxidis- 
able  than  the  fibroin  and  preferably  those  of  which 
the  primary  oxidation  products  still  have  a 
reducing  action  and  which  yield  nothing  that 
can  affect  the  feel  or  colour  of  the  sdk  or  give 
stains  with  metallic  salts.  Example:  The  silk  is 
treated  before  or  during  the  weighting  operation 
with  a  solution  containing  2  °n  of  sodium  hippurate, 
calculated  on  the  weight  of  the  sUk,  then  drained 

■  and  loaded  by  any  of  the  usual  processes  ;  hippuric 
arid  is  fixed  in  the  fibre  by  treatment  with  hydro- 
chloric acid. — J.  F.  B. 

Dyeing  rugs   and    like  articles ;    Process  for 


W.  E.  Olson,  Chicago,  lU.    U.S.  Pat.  1,198,373, 
Sept.  12,  1916.    Date  of  appl.,  May  20,  1914. 

Rugs  are  sprayed  ^s-ith  a  liquid  dye  uniformly  or 
otherwise,  the  surface  brushed  to  force  the  dye  into 
the  nap,  the  rugs  dried,  treated  in  a  vapour  bath 
to  deposit  a  film  of  water  on  the  surface,  and 
\  finally  the  dye  Is  fixed. — P.  W.  A. 

I  Waterproofing  of  fabrics.  A.  Vincent  and  E. 
I     PluEzeski.      Ft.   Pat.   479,436,   Dec.   2,    1914. 

I  Textile  material  for  military  purposes,  etc.,  is 
'  waterproofed  by  treatment  for  8  mins.  with  the 
•  emulsion     of     calcium     olep.te,     margarate,     and 

stearate  obtained  from  100  grnis.  of  fat,  900  grms. 

of  benzine,  20  grms.  of  quicklime,  and  80  grms.  of 
I  water.    The  benzine  Ls  recovered  during  the  drying 

process. — F.  W.  A. 

\  Fireproofing  and  bleaching  fabrics  and  analogous 
I      materials.    T.  J.  I.  Craig,  and  Wliipp  Bros,  and 

Tod,   Ltd.      Fr.   Pat.   4'79.086,   June  23,    1915. 

Under  Int.Conv..Nov.  17,1914,  and  Mar.  22,1915. 

See  Eng.  Pats.  22,617  of  1914  and  4448  of  1915  ; 
tthis  J.,  1915,  1205. 


Vn.— ACIDS ;  ALKAUS ;  SALTS ;  NON- 
METALUC  ELEMENTS. 

Sulphur,  pyrites,  and  sulphuric  acid  in  the  United 
States.     U.S.    Cieol.    Survey,    1916. 

TiiK  production  of  sulphur  in  the  United  States  in 
1915  showed  a  decrease  over  the  previous  year; 
actual  figures  are  not  given  ;  25,910  tons  of  sul- 
phur was  imported.  The  demand  improved 
gradually  as  the  year  advanced,  owing  to  the- 
requiremeids  of  sulphuric  acid  manufacturers. 
Imports  of  pyrites  amounted  to  964,034  tons  and 
production  to  394,124  tons.  Exports  of  sulphur 
fell  from  98,163  tons  in  1914  to  37,312  U>na  in 
1915.  In  the  sulphuric  acid  industry,  until  the 
middle  of  1915  manufacturers  were  able  to  meet  the 
demands  made  on  them,  but  subsequently  supplies 
have  been  inadequate  and  prices  have  consequently 
increased.  The  amounts  of  various  strengths 
pifiduced  in  the  United  States  last  year  were  i 
50  B.,  1,518,271  short  tons  ;  60°  B.,  657,070  tons  ; 
66°  B.,  1,019,024  tons;  other  grades,  including 
stronger  acid  reported  as  oleum,  189,795  tons. 
The  total,  reduced  to  50"  B.  acid,  represents 
3,868,152  tons,  the  value  being  $32,057,051. 
Copper  and  zinc  smelters  produced  the  equivalent  of 
1,056,830  short  tons  of  50°  B.  acid  during  the 
year,  valued  at  $7,621,241. 

Nitric   acid ;     The    Osiwald    process    of    oxidising 

ammonia  to .      P.   C.   Zeisberg.      Met.  and 

Chem.  Eng.,  1916,  15,  299—304. 

Prom  a  resume  of  the  information  available  (which 
is  to  be  regarded  with  reserve)  it  is  concluded  that 
the  Ostwald  and  similar  processes  for  the  manu- 
facture of  nitric  acid  by  the  catah'tic  oxidation 
of  ammonia  can  hardly  compste  with  the  sodium 
nitrate  or  arc  processes,  the  possible  margin  of 
profit  being  very  small  even  when  the  price  of 
ammonia  is  low.  The  process  possesses  the 
advantages  of  being  continuous  and  capable  of 
installation  in  small  units  ;  it  also  req\ures  UttJe 
power  and  relatively  small  absorption  apparatus, 
the  exit  gases  from  the  converters  being  several 
times  as  concentrated  as  those  from  any  arc- 
furnace.  It  is,  however,  only  a  step,  not  a  com-^ 
plete  process,  and  the  plant  would  have  to  be 
located  with  respect  to  economy  of  freight  oik 
incoming  supplies  of  ammonia  liquor  or  cyanamide, 
and  the  cost  of  ammonia  woidd  have  to  be  im- 
probably low  for  profitable  operation.  On  the 
basis  of  85 %  and  97  %  yields  for  the  Ostwald  and 
sodium  nitrate  processes  respectively,  and  witii 
sodium  nitrate  and  ammonia  at  the  present  prices, 
viz.  2-64  c.  (l-32d.)  and  13-25  c.  (6-02d.)  per  lb., 
respectively,  the  cost  of  93%  nitric  acid  would  be 
5-471  c.  (2-73d.)  per  lb.  by  the  former  and  5-5  c. 
(2-75d.)  per  lb.  by  the  latter  process  ;  the  corre- 
sponding costs  with  sodium  nitrate  at  1-5  c.  (0-75d.) 
and  ammonia  at  7-5  c.  (3-75d.)  being  3-621  c. 
(l-81d.)  and  3-88  c.  (l-94d.)  per  lb.  respectively. 
On  the  basis  of  equal  yields  (97%),  nitric  acid 
could  be  produced  for  about  0-5  c.  (0-25d.)  leas 
per  lb.  by  the  Ostwald  than  by  the  sodium  nitrate 
process  ;  but  according  to  the  most  trustworthy 
evidence,  the  conversion  efficiency  of  the  Ostwali 
process  appears  not  to  exceed  85  %. — W.  E.  F.  P. 

in    the    chemicai 


Etna    lava  ;      Utilisation    of  ■ 

indu-ttry.  S.  PagUani.  Aninali  Chim.  Appl.,  1916, 

6, 157—162. 
Mount  Etxa  lava  has  been  used  for  some  years 
with  good  results  in  an  Italian  works,  for  the 
construction  of  apparatus  for  the  concentration 
of  sulphuric  acid,  Glover  and  Gay  Lussac  towers, 
condensing  towers  fcr  hydrochloric  acid,  and  other 
plant  in  which  Volvic  lava  or  analogous  material  is 
usuaUv  employed.  Not  all  specimens  of  the  laTa 
are  suitable  for  such  purposes,  but  large  quantities 
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of  material  of  satisfactory  quality  aiv  available 
in  the  quarries.  Analyses  of  samples  of  the  lava 
depi'sittil  at  ililTerent  epochs  (fiMin  12"J  B.C.  to 
1910)  show  that  the  maximuiu,  minimuin,  and 
aveniire  values  for  the  percentages  of  the  various 
constituents  are  as  follows: — .SiO  ..  r)l-89,  40-25, 
4913:    Al.O,,  2J  t!T.  l.-.ni,  li'.si  :    Fe.O,.  19-32. 

9  13.  11-17:  C'aO+M-O.  17  IS,  11  HO.  13-38: 
Na.O-K,0.  S-41.  2-12.  5-81%.  The  poi-osity 
of  a  Siimple  of  the  lava,  as  nwasured  hy  the  weight 
of  water  absorbed  per  100  parts  of  material,  was 
found  to  lie  0-4S.  as  compared  witli  0  7  t  for  sjranite. 

—A.  S. 

Lime :  niric   v^uU  :     PreUmhwri/     report    on     fhe 

gystem .     K.  B.  Sosman  and  II.  E.  Mei-win. 

J.    Wash.    Acad.    Sci..    1910,     6,    532—537. 

The  system  CaO — FejOj  was  investigated  by 
means  of  thermal  curves  and  by  optical  examina- 
tion. Tlie  mixtures  were  melted  down  in  platinum 
crucibles,  tlien  sround,  and  remelted  for  the  deter- 
mination cif  the  lliermal  breaks.  Temperatures 
up  to  1250"— 1450°  C.  were  employed,  the  lower 
temperature  with  mixtures  containing  lesa  than 
50  molecular  per  cent,  of  CaO  owing  t-o  the 
considerable  dissociation  of  the  ferric  oxide  at 
higher  temperatures.  Two  binarv  compounds 
were  found.  CaO.Fc^Oa,  and  2CaO.Feo03,  and 
both  appear  to  be  dissociated  at  their  melting 
points.  2CaO,Fe.03  gives  black  crystals;  it  is 
formed  from  a  finely  powdered  mixture  of  calcium 
carbonate  and  ferric  oxide  at  temperatures  con- 
aiderablv  below  its  liquefj-ing  point,  which  lies 
somewhat  above  1385°  C.  The  transition  tem- 
perature at  which  it  dissociates  and  is  in  equilibrium 
with  CaO  and  Uquid  is  1436°  C.  Similarly  it  is  in 
equilibrium  with  liquid  and  with  CaO.Fe^O,  at 
1216°  C.  This  latter  compound  forms  deep  red 
or  nearly  black  crystals.  There  is  no  optical 
evidence  of  solid  .solution  of  either  2CaO,Fe203, 
or  Pe.O,  in  the  compound.  There  is  an  eutectic 
at  1203°  C.  between  CaO.Fe,0,  and  Fe,Oa 
(haematite) ;    the  eutectic  composition  is  between 

10  and  25  molecular  per  cent,  of  CaO,  probably 
nearer  the  latter.  No  evidence  was  found  of  a  3  :  1 
compound  analogous  to  tricalcium  aluminate ; 
samples  of  tliis  composition  all  consisted  of  the 
above  2  :  1   compound  .and  CaO. — G.  F.  M. 

Cobalt  aluminat'!,  cobalt  orthostannaie.  and  Rinman's 

green  ;    Formation  of  .     J.  A.  HedvaU.    Z. 

anorg.  Chem.,  1916,  96,  71 — 74.  Z.  angew. 
Chem..  1916,  29,  Ref.,  401.  (See  also  this  J., 
1915, 1052.) 

Ikteractiox  of  cobalt  oxide  and  alumina  begins 
between  925°  and  1025°  C.  and  at  a  liigher  tem- 
perature the  more  slowly  the  mixture  Ls  heated. 
With  a  rate  of  heating  such  that  interaction  begins 
at  1025°  C,  the  mixture  nuist  be  heated  at  1075° — 
1100°  C.  for  10  mins.  to  obtain  complete  conversion 
into  the  blue  aluminate,  CoO,Al,0,.  WTien  the 
green  aluminate.  7CoO,5.Vl203.  is  also  formed, 
the  reaction  velocity  is  considerably  retarded  : 
the  greenish -blue  product  Is  converted  into  the 
pure  bhie  aluminate  in  about  20  niins.  In  presence 
of  j)Ota.ssium  chloride  as  flux,  formation  of  CoO, 
Al.O,  takes  place  even  at  770°  C.  (the  melting 
point  of  the  chloride). 

When  a  mixture  of  cobalt  oxide  and  stannic 
oxide  is  heated  somewhat  rapidly,  interaction 
begins  only  at  about  1000°  C.  even  in  presence  of 
poiassium  chloride,  and  at  about  1075°  0.  in  the 
case  of  a  mixture  which  has  been  heated  previously. 
Tl«e  formation  of  green  cobalt  orthostannato, 
Co,SnO,,  proceeds  with  somewhat  higher  velocity 
than  that  of  the  blue  aluminate. 

The  temperature  of  formation  of  Rinman's  green 
from  zinc  oxide  and  CoO  or  Co,0,  Is  about  790° — 
800°  C.     In    absence    of    potassium    chloride    the 


reaction   is   much   slower  tliau   tlie   formation   of 
aluminate  or  stnnnate. — A.  8. 

Di'sii/n  of  (leid-reshtinij  iron  ajipuruius.     Swindiu. 
See  1. 

J-J-rchaitge  of  battei)  by  si/icd/c.-.-.  K.nhantie  of  alkalis 
anil  ammonium  b;/  lii/tlrous  aluminium-alkali 
Mlicates  (permutiten).  lliimann  and  others.  See 
XIXb. 

l)eterminalio)i  of  sulphuric  anhydride.    Pierce     See 
XXllI. 

Uae  of  titanium  trichloride  in  volumetric  analy»ia. 
Monnier.     See  XXUI. 

Detection  of  f^ieill  quantities  of  selenium  and  their 
distinction  from  arsenic.  Meunicr.   See  XXIII. 

Patents. 

Condensers  [for  nitric  acid].  A.  Hough.  Dragon 
Station,  tjuebec.  Eng.  Pat.  101.307,  Feb.  24, 
1910.    (Appl.  No.  2792  of  1910.) 

XiTBic   acid    or   other   vapour   is   passed    into   a 
container,  2,  of  dish  form,  provided  with  a  cover 


divided  into  a  number  of  detachable  parts,  7,  and 
having  a  trapped  outlet,  5,  at  llie  lower  end  of  the 
inclined  base.  In  the  interior  of -the  container  is  a 
series  of  vertical  tubes,  preferably  of  glass,  of  three- 
loop  zig-zag  shape,  the  ends  of  which  protrude 
upwards  through  apertures  in  the  rover  in  which 
they  are  fixed  by  cement,  and  which  rest  upon  .i 
false  bottom,  50,  situated  near  the  base  of  the  con- 
tainer. Water  flows  through  these  tubes  in  the 
opposite  direction  to  the  incoming  vapour.  The 
condenser  units  are  connected  to  inlet  and  outlet 
lieaders  by  a  series  of  nipples,  fixed  to  the  headers, 
and  by  flexil)le  tubing,  each  nipple  being  pro- 
vided with  a  controlling  tap,  13. — E.  H.  T. 


NUric  acid  ;    Production  of  - 


H.  D.  Uftnkiii. 


Ft.  Pat.  479.492,  Aug.  10,  1915. 
See  U.S.  Pat.  1,150,786  of  1915  ;  this  J.,  191C,  960. 
TJie  electrical  resistance  of  the  mixture  of  oxygen 
and  nitrogen  may  be  diminished  by  addition  of 
steam.  The  nitrogen  oxides  produced  in  the 
reaction  chandjerare  cooled  to  prevent  dissociation 
and  (iecomposition,  and  are  then  led  to  a  vessel 
containing  a  mixture  of  sulphuric  acid  and 
water,  and  air  also  is  introduced  into  this  vessel. 

Nitrogen   oxides ;     Manufacture   of- .       J-    ^  ■ 

Johnson,    London.     From    Badische   Anilin  u. 

Soda  Fabr.,  Ludwigshafen,  Germany    Eng.  Pat. 

13,297,   Mav  21,   1915.      (See  also    Eng.    Pal«. 

7051  and  1.3,298  of  1915;  this  J.,  1916,  1015.) 
The  bismuth  or  bismuth  oxide  contained  in  the 
contact  mass  described  in  Eng.  Pat.  13,848  of 
1914  (this  J.,  1915,  799)  may  be  replaced  by 
tellurium  or  a  tellurium  compound,  in  an  amount 
which  may  bo  varied  within  wiile  limits,  and  upon 
a  carrier  consisting  of  a  noble  metal  or  an  indifferent 
substance.  Thus  the  following  may  be  used  a« 
(-onta<-t  masses  at  700°— 800°  C.  :  Powdered  fire- 
brick soaked  in  a   10—20%  solution  of  plstinic 
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<hloriflc  and  inasohitionof  iibout  10 %  animonium 
or  floiiiuni  tellurite  (citluT  scpaiatoly  or  mixed)  ; 
a  mi'tal  of  tlio  platimiin  group  d.^po.sitcil  on  the 
carrier  and  then  rendered  aetive  with  a  small 
amount  of  tillurium  ov  one  of  its  eonipounds  ; 
ifranular  luprie  oxide  is  soaked  in  a  5";,  solution 
•of  aramonivini  tellurite  and  dried.  (Reference 
is  dir«utcd  in  pursuance  of  Sect.  8,  Sub-sect.  2,  of 
the  Patents  and  Designs  Act,  1907,  to  Eng.  Pat. 
1308  of   1914.)— E.  H.  T. 

■Sodium  silicate  ;    Soluble  compositioti  of ,  and 

process  of  preparing  the  same.  L.  B.  Edgerton, 
Upland.  I'a.  U.S.  Pat.  1,198,203,  .Sept.  12, 
1010.     Date  of  appl.,  Dec.  8,  1911. 

A  SOLUTION  of  sodium  silicate  is  deprived  of  some 
oi  its  wattrr  by  injecting  it,  in  a  finely-divided 
form,  into  a  largo  vohime  of  dry  air,  moving  m 
(he  saffie  upward  direction  and  heated  to  between 
UO*  and  200'  F.   (00^  and  92°  C.).— E.  H.  T. 


.Alkali   chlorides  ;     Electrolysis   of  - 


R.    van 


Hassclt,  The  Hague,  Netherlands.      Eng.  Pat. 
101,140,  Mar.  21,  1916.  (Appl.  No.  4190  of  1916.) 

A  HiQiiLY  concentrated  salt  solution  is  circulated 
through  the  anode  compartment,  entering  at  a 
level  a  little  above  a  horizontal  diaphragm  and 
learing  in  a  slightly  impoverLshed  condition 
at  a  higher  level.  It  is  then  passed  into  a  salt 
chamber,  m  which  the  liquid  Is  kept  alkaline, 
where  it  is  heated  to  expel  the  chlorine  and  is 
I'c-saturated  with  salt.  After  filtering,  the  liquid 
is  returned  to  the  anode  compartment,  the  velocity 
of  flow  and  the  composition  of  the  fresh  salt 
solution  being  regulated  to  compensate  for  the 
Tolume  of  liquid  passing  through  the  diaphragm. 

—B.N. 

Cytmidea  and  ammonia  or  Us  salts  ;   Preparation  of 

by   the   Manjuerite  and   Sourdeval   process. 

L.   Petit   Devaucelle  and   F.   Bensa.      Fr.   Pat. 
478.919,  Sept.   9,   1914. 

In  the  manufacture  of  cyanides  by  heating 
together  a  metallic  oxide  or  carbonate  and  a 
carbonaceous  material  in  the  presence  of  nitrogen, 
a  fairly  pure  salt  or  oxide  of  an  alkali  or  alkaline- 
earth  metal  {e.g.,  precipitated  barium  carbonate)  is 
used  ;  a  carbon  Ls  selected,  having  a  low  ash 
<x)ntent,  e.g.,  that  obtained  from  tar,  petroleum, 
.Anthracite,  etc.  ;  the  mixture  of  salt  or  oxide 
Jind  carbon  Ls  agglomerated  preferably  by  admix- 
ture with  20  %  of  tar  ;  the  nitrogen  used  is  also 
as  pure  as  practicable.  In  the  subsequent  con- 
version of  the  cyanide  into  ammonia  by  the  action 
of  steam,  the  necessary  reduction  of  temperature, 
previous  to  the  reaction,  is  preferably  produced 
hj  cooling  the  mass  with  a  stream  of  cold  aii' 
mfcher  than  by  cooling  the  retort.  By  observing 
these  precautions  the  cyanide  reaction  occui-s  at 
a  lower  temperature  and  a  better  yield  is  obtained 
ia  both  processes  at  a  lower  cost  of  fuel  and  plant. 

— B.  V.  S. 

Sodiant  carbonate ;  Rapid  preparation  of  fine 
«ryslaU  of— — .  R.  Bernat.  Fr.  Pat.  479,545, 
Aug.  17,  1915. 

A  HOT  saturated  solution  of  sodium  carbonate  is 
quickly  cooled  by  causing  it  to  flow  over  a  shallow 
dish,  cooled  externally.  The  mixture  of  crystals 
and  mother  liquor  is  furtlier  cooled  by  the  addition 
of  powdered  ice.  The  preliminary  cooling  with 
dishes  may  be  omitted,  more  ice  being  then 
i-equired.  Very  small,  needle-shaped  crystals  are 
obtained,  suitable  for  the  preparation  of  washing 
powders,  easUy  soluble  in  cold  water. — B.  V.  S. 


lime  is  separated  as  one  finished  product,  and  the 
residue  is  mixed  with  fresh  quiiklirne  and  finely 
ground  to  form  a  second  finished  product. — A.  S. 

Chlorine ;    Cheap  process  for  the  manufacture  of 
.  P.  R.  FaUek.  Fr.  Pat.  479,19(5,  July  5,1915. 

A  HOT  saturated  solution  of  sodiuna  chlorate  is 
dropped,  a  little  at  a  time,  into  a  hot  solution 
of  sodium  bisulphate  and  cliloride,  the  strength 
of  this  solution  being  such  that  no  liydi-ochloric 
acid  is  evolved  in  the  cold  and  only  a  little  when 
heated  to  boiling  point.  A  steiidy  evolution  of 
chl(uune,  free  from  oxides,  is  obttxined.  A  part 
of  the  bisidphate  and  chlorate  :nay  be  replaced 
by  the  nitric-sulphuric  acid  mixtiu-es  left  from 
the  manufacture  of  guncotton. — B.  V.  S. 

Caustic  alkalis,  etc.  ;     Electrolytic  manufacture  of 

.       E.    A.    Ashcroft,    London.       U.S.    Pat. 

l,198,987,Sep.l9,1916.  Dateof  appl., 5Iar.l2, 1912. 

See  Eng.  Pat.  1004  of  1912  ;  tliis  J.,  1913,  199. 
yUrogen  ;     Process    for    fixing  - 


Cathrfto  lime  , 
Wiesbaden 


Man ufacture  of  ■ 


J.  Miihlen, 


Ger.  Pat.  293,825,  Sept.  26,  1915. 
Burnt  lime  Ls  dry  slaked,  the  pulverulent  slaked 


■  by  means  of 
ferro-aluminium  or  other  ferro-alloys.  O.  Serpek, 
Assignor  to  Soc.  G(^n.  des  Nitrures,  Paris. 
U.S.  Pat.  1.198,965.  .Sept.  19,  1916.  Date  of 
appL,  Dec.  20,  1913. 

See  Eng.  Pats.  27,030  and  27,971  of  1913  ;  this  J., 
1914,  549,  961. 

Cyanogen  compounds  ;  Manufacture  of .  Nitro- 
gen Products  Co.   I<>.  Pat.  477,918,  Mar.  8,  1915. 

See  Eng.  Pat.  2286  of  1915  ;    this  J.,  1916,  422. 

Receptacles    for    carrying    out    chemical    reactions, 
Eng.  Pat.  100,447.    See  I. 

Kiln  for  lime,  cement,  and  other  similar  materials, 
Fr.  Pat.  478,401.     -See  IX. 

Preparation  of  base-exchanging  substances.   Fr.  Pat. 
479,152.     See  XIXb. 


VIII.— GLASS;    CERAMICS. 

Patents. 

Glass-drawing  and  blowing  apparatus.  A.  E. 
^Vhite,  London.  From  Window  Gla.ss  Rotary 
Pot  Co.,  Pittsburgh.  Pa..  U.S.A.  Eng.  Pat. 
18,126,  Dec.  29,  1915. 

A  GLASS-DE.\wiNG  Or  -blowing  apparatus  for 
producing  \vindow  glass  is  arranged  so  that 
movement  of  the  rotary  hearth  and  the  heating 
of  the  ftirnace  are  automatically  controlled  by 
mechanical  and  electrical  means.  The  furnace 
has  four  stations,  so  arranged  that  whilst  one  pot 
is  being  filled  with  a  charge  of  glass  from  a  separate 
tank  furnace  at  the  first  station,  a  glass  cylinder 
is  being  withdrawn  from  another  pot  at  the  third. 
Between  the  first  and  second  station  the  supply  of 
gas  or  oU  to  the  furnace  is  reduced  so  as  to  render 
the  glass  more  viscous  ;  and  at  the  fourth  station 
the  pot  and  any  siu-plus  glass  in  it  are  re-heatcd 
so  as  to  be  ready  to  receive  a  fresh  charge.  By 
the  motion  of  the  rotary  hearth,  which  is  driven 
electricallj',  the  pots  are  automatically  taken  to 
each  station  in  turn.  The  rotary  hearth  also  con- 
trols automatically  the  supply  of  air  and  fuel 
(oil  or  gas)  to  the  several  sections  of  the  furnace. 
regiUating  the  temperatxire  of  the  glass  at  each 
station,  and  cutting  off  the  heat  when  the  hearth 
is  in  motion.  The  glass  is  drawn  in  the  form  of  a 
cylinder  by  lowering  a  head  or  bait  into  the 
molten  material  and  then  raising  it  slowly,  air  being 
supplied  automatically  to  expand  the  cylinder  as 
it  is  formed  by  the  rising  bait.  The  diameter  of 
the  cylinder  is  kept  uniform  by  manipulating  the 
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speed  of  the  niotor.  Wlien  of  the  proper  size,  the 
cylinder  is  moved  automat icjiUy  to  the  drawing 
station  and  is  out  oft  by  moans  of  a  series  of  gas 
jets  arranged  on  the  periplierv  of  a  steel  rins. 

—A.  B.  S. 

Qtiart:  glass  or  similar  refrarlory  glasses  ;   Oas-Ught 

sralina  of  irire  in .     K.  Podsziis,  Nevikdlln. 

Ger.  Pat.  203.9H;?.  Mar.  15,  1914.  Addition  to 
Ger.  Pat.  290,t>0ti. 

A  QUANTITY  (1 — 2°o)  of  alkali  or  alkaline-earth, 
snflioient  to  dissolve  the  oxide  on  the  surface  of 
the  wire,  is  added  to  the  flux  described  in  the  chief 
patent  (this  J.,  lOlC.  602).  The  alkali  may  be 
addetl  in  the  form  of  orthoclase.  a  suitable  flux 
being  composed  of  silica  10.  alumina  1,  boric 
oxide  1,  and  orthoclase  2  parts. — A.  .S. 

Refractory  materials  ;    Prodticiion  of .     P.  R. 

Hershman,  CTiicago,  111.,  Assisnor  to  The 
Mineml  Products  Co.,  New  York.  U.S.  Pat. 
1.197.020.  .Sept.  12.  191C.  Dateof  appl.,  Dec.  21, 
1911.    Renewed  Feb.  4,  1910. 

Briquettes,  formed  of  a  mixtxiro  of  alumina  with 
from  10 — 30°;,  of  finely  divided  carbon,  are 
heated  slowly  in  a  non-oxidising  atmosphere 
consisting  mainly  of  hydrocarbon  gases  until  the 
mixture  frits  together. — W.  H.  C. 


Pottery   and    like   kilns  ;     Gas-ftrcd  - 


.  South 
Metropolitan  Gas  Co.,  and  D.  Chandler,  London. 
Ens.  Pat.  101.567,  Jan.  9,  1916.  (Appl.  No.  874 
of  1916.) 

A  KECT.ANGULAR  down-draught  kiln  has  a  per- 
forated fl(X)r  at  the  bottom  and  another,  hollow, 
perforated  floor  about  midway  of  its  height,  for 
supporting  the  articles  to  be  burned.  It  is  heated 
by  two  sets  of  flat-flame  gas-burners  on  opposite 
sides  ;  the  flames  from  one  set  project  upwards 
through  side  flues  or  "  bags  "  to  the  top  of  the  kiln, 
whilst  the  flames  from  the  other  set  project 
horizontally  into  the  space  between  the  walls  of 
the  hollow  floor,  and  pass  downwards  through  the 
lower  half  of  the  kiln.  Several  kUns  may  be  con- 
nected in  series,  and  worked  in  pairs,  so  that  the 
waste  heat  from  one  kiln  may  be  used  to  dry  the 
contents  of  another.  Compressed  air  may  be  used 
to  regulate  the  di-aught. — A.  B.  S. 

Kilns.  L.  W.  McArthur,  Assignor  to  P.  S. 
McKergow,  Montreal.  U.S.  Pats,  (a)  1.199,015 
and  (B)  1.199.016,  Sept.  19.  1916.  Dates  of 
appl.,  Feb.  10  and  .May  1,  1916. 

(a)  a  kiln  for  burning  bricks  is  provided  with  a 
floor  composed  of  layers  of  separate  slabs  arranged 
to  form  tortuous  flues  for  the  hot  gases  passing 
from  a  generator  below  into  the  heating  chamber. 
The  top  of  the  kiln  is  open,  but  openings  in  the 
side  walls  near  the  top  cause  an  outward  draught 
into  vertical  flues  in  the  walls  which  lead  first 
downwards  and  then  upwards  intt)  chimneys 
which  form  vertical  continuations  of  the  side 
walls.  (B)  In  a  kiln  of  the  type  described  in  (a), 
the  openings  in  the  side  walls  are  wide  and  shallow, 
decreasing  in  width  and  increasing  in  depth 
from  the  inner  side  f)f  the  wall  outwards.  The 
flues  are  arranged  in  groups,  each  of  wliich  com- 
municates with  a  separate  chimney. — W.  F'.  F. 

Muffle-furnace    for    burnin/i-in    colours    on    glass, 

porcelain,    etc.  ;     Gas-fired .        S.    Schieren, 

Coln-Junkersdorf.  Ger.  Pat.  293,343,  Feb.9.1913. 

The  furnace  is  so  constructed  that  it  can  quickly 
be  modified  for  rapid  working.  For  this  purpose 
the  burners  are  mounted  on  a  support  so  tliat  they 
can  be  moved  sideways  and  raised  in  the  side 
flues   to   such   a   height  that  the  heating  gases 


I  circulate  only  around  the  upper  part  of  the  muflle 
'■  chamber  ;  and  the  damper  in  the  plate  closing 
i  the  bottom  of  the  furnace  chamber  is  opened, 
1  so  that  cool  air  oai\  oirculato  in  contact  with  tho 
I  bottom  of  tlu'  nuillli'.  Tho  arliclos  arc  placed  on 
supporting  plates  in  the  muflle  chanilKT  and  are 
be.-ited  fii>m  above  in  the  upper  part  and  cooled 
I    in  the  lower  part. — A.  S. 

Supporting  tiles,  more  especially  whilst  subjected  to 
'        heat    treatment.        P.    d'  11.    Dressier,     Ijondon. 
Eng.  Pat.  12,5S1,  Sept.  1,  1915. 

Kilns.  L.  W.  Me^Vrthur  and  P.  S.  McKergow, 
I  Montreal.  Kng.  Pat.  101,583,  Mar.  22,  1910. 
I        (.'Vppl.  No.  4205  of  1910.) 

See  U.S.  Pat.  1,199,015  of  1916  ;    preceding. 

Chequer  bricks  used  in  the  chequering  chambers  of 
carburetted  tcalrr-gas  plant  or  coke-oven  chambers. 
Eng.  Pat.  16,034.     See  IIa. 
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Concrete  ;    Effect  of  prolonged  keeping  of  ■ 


wet  condition  on  its  subsequent  shrinkage  on 
hardening  in  air.  M.  RudelolT.  Mitt.  K.  Material- 
pruf.,  1910,  34,  2—11. 

Test-prisms  of  concrete  were  allowed  to  set  r 
(1)  continuously  exposed  to  the  air,  (2)  con- 
tinuously under  water,  (3)  exposed  to  air  for 
varying  periods  and  then  immersed  in  water, 
and  (4)  immersed  in  water  for  varying  periiids 
and  then  exposed  to  the  air.  The  experiments 
were  made  in  1912,  and  the  detailed  results  were 
published  in  "  Heft  23  des  deutschen  Auschussea 
filr  Eisenbeton."  Since  1912  the  test-pieces  havo- 
been  kept  exposed  to  the  air  in  a  dry  cellar,  and 
the  changes  in  length  have  been  again  measured. 
Some  of  the  results  are  summarised  in  the  following 
table  : — 


Measurements  in  191 

2_ 

Sleasurements 

a  1916. 

Age  of 

Cliange 

Expo- 

Cliani^e 

%  > 

of  length. 

test- 

of 

sure  to 

<10«. 

Conditions  of 

piece 

length, 

air 

setting. 

in  days. 

%  X  10* 

since 

since 

1912, 

1912. 

toUI. 

days. 

Exposed  to  air . . 

196 

—324 

1372 

+  1 

-323 

Under  water      . . 

196 

+  328 

1365 

—282 

+  46 

168  days 

under 
water, 
after 

3  days 

171 

+  323 

U09 

—213 

+  110 

7  days 
14  days 

175 

182 

+  312 
+  310 

1411 
1411 

—200 
— 2«fi 

+  106 
+  35 

ure  to 

21  days 

189 

+  176 

1111 

— 2«6 

-99 

air  for : 

exposed  > 

U)  air 

for  140 

days 

3  days 

144 

—102 

1378 

—205 

—307 

after 

7  days 

14S 

—86 

1378 

—204 

—290 

keepinK 

f28  days 

169 

—11 

1378 

—208 

— Sl» 

under 

90  days 

231 

+  145 

1378 

—  191 

— te 

water 

for:     J 

Oak  ;     Ancient   Irish  - 


— A.S. 

P.   A.    E.    Richards. 
Analyst,   1916,   41,  303—304. 

.Stumps  of  ancient  oak  are  found  in  various  parts 
of  Ireland  buried  in  peat  bogs  and  in  sand  and  mud 
near  tho  sea  ;  they  proljably  date  back  to  the 
Neolithic  period  and  in  .some  respects  resemble 
the  Russian  oaks  descril)ed  previously  by  the 
author  (this  J.,  1916,738).  The  specimens  examined 
had  the  following  compositions  : — 


Vol.  XXXV.,  No.  21]         Cu  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      1111 


Kerry 

(black). 


Roscommon 
(black).  I  (grey). 


Sligo 
(brown). 


Anna- 
gasan 
( Ir.sea). 


Total  minenil 

matter    

Etiier-alcohol  ex- 
tract    

Water  and  total 

extracts cs 

Cellulose 

Lignin,  etc 

Tlie  mineral  mat- 
ter containeJ — 

Fe.O, 

A1.0a 

CaO     

Mgo  ...-:.. 

SIO 

SO,     

CI    

CO,     

Na  &  K  salts 
Percent;ige  of 
mineral  matter 
soluble    


i    % 

% 

% 

1    2-:u 

1-46 

1-09 

4-37 

7-68 

7-24 

44-3 

40-5 

36-2 

27-3 

34-4 

37-6 

28-4 

25-1 

26-2 

62-70 

33-90 

25-80 

trace 

trace 

trace 

16-24 

34-22 

38-61 

none 

0-80 

1-02 

2-30 

0-70 

0-80 

5-83 

4-65 

3-42 

1-10 

trace 

trace 

9-53 

25-20 

2S-40 

3-30 

traces 

traces 

13 

8 

6 

1 

0-28 

5-5 

39-6 
39-3 
21-1 


3-95 

1-65 
16-42 
15-28 

7-80 
30-80 

0-70 
13-70 
11-70 


56 


6-33 

5-02 

38-7 
44-4 
:5-9 


0-37 

0-30 

4-10 

7-27 

1-80 

14-58 

38-20 

3-40 

68-20 


90 


— w.  p.  s. 

standards   for    products    of    the    asphalt    industry. 
Jlarcu.sson.     See  IIa. 

Patents. 

Metal  coating  upon  cement-mortar,  plaster-mortar, 
or  gypsum-mortar,  trass-mortar,  and  the  like, 
with    or    without    admixture    of    sand,    granite, 

marble,  and  the  like  :   Process  for  forming  a . 

L.  A.  and  A.  J.  Sanders,  Amsterdam.    Eng.  Pat. 
14,226,  Oct.  7,  1915. 

Cemextitious  material  or  mortar  is  mixed  with 

'  metal  {e.g.  iron  filings)  or  metal  ore  {titanic  iron 

sand),  water,  and  sand,  stone,  or  graphite.     The 

I  paste  thus  jiroduced  is  applied  as  a   coating  or 

i  moulded  to  the  desired  shape,  and  after  it   has 

j  hardened,  a  metal  coating  is  formed  on  it  by  the 

I  apphcation  of  a  solution  of  a  salt   of  a  suitable 

metal.     Thus,  copper  sulphate  will  react  with  the 

iron,   and    metallic    copper   will    be    precijiitated. 

The   metallic    coating    is    stated    to    adhere    well, 

and  to  be  impermeable  to  water,  oil,  and  benzene. 

—A.  B.  8. 

Fire-  and  waterproof  composition  [for  wood]  and 
process  of  making  same.  J.  V.  Skoglund,  New 
York.  U.S.  Pat.  1,19-1,558,  Aug.  15,  1916. 
Date  of  appl.,  Aug.  15,  1913. 
A  coMPcsiTioN  suitable  for  coating  porous 
materials  such  as  balsa  wood  and  other  soft  woods 
is  made  by  mixing  a  brominated  coal-tar  hydro- 
carbon \\  ith  a  heavy  hydrocarbon.  Example  : — 
Four  parts  of  gas  ta,r  or  "  dead  oil  "  is  treated 
with  2  parts  of  bromine  ;  when  the  reaction  has 
subsided  the  product  is  melted  with  about  20  parts 
of  pitch.  The  composition  is  applied  in  the  fused 
condition  to  the  articles  to  be  coated.  It  does 
not  sink  into  the  pores  and  is  inflammable  only 
with  difficulty. — J.  F.  B. 

Kiln  lor  lime,  cement,  and  other  sitnilar  materials. 
A.  Anker.     Fr.  Pat.  478, lOl,  July  30,  1914. 

I  The  material  is  caused  to  descend  uniformly 
over  the  whole  cross-section  of  the  kiln  by  providing 
a  discharge  opening  in  the  bottom,  of  the  full 
cross-section.  The  "material  is  removed  in  layers 
by  an  endless  chain  running  over  a  flat  plate  and 
provided  with  transverse  ribs  projecting  upwards. 
-Alternatively  the  chain  may  run  below  a  series  of 
parallel  bars  on  which  the  charge  rests,  pro- 
jections carried  by  the  chain  extending  upwards 
mto  the  lowest  layer  of  material.  In  each  ca^e 
the  plane  of  discharge  is  slightly  inclined  down- 

j  wards,    or    two    such    discharge    conveyors    may 

]  work  outwards  from  the  centre  of  the  discharge 

1  opening. — W.  F.  F. 


Artificial  stone;     Manufacture  of from   mag- 

nt.via  and  a  magnesium  salt.  K.  Wallin,  Ham- 
burg-Seddel.  Ger.  Pat.  293,283,  Mar.  12,  1914. 
MACiNESiUM  nitrate  or  a  mixture  which  jields 
magnesium  nitrate  by  chemical  interaction  is 
used  in  the  preijaration  of  magnesian  artificial 
stone.  The  materials  may  be  mixeil  dry  and 
water  added  when  required  for  use. — A.  S. 

Lime-sand    mortar ;     Method    of   improving . 

Mortelwork    "  JoUt  "     G.m.b.H.,  BerUn.      Ger. 
Pat.  293,415,  Aug.  17,  1913. 

Drs.soLVED  or  emulsified  silicates  are  sprayed  on 
to  the  finished  mortar,  whereby  better  results 
arc  obtained  than  when  silicates  are  incorporated 
during  the  preparation  of  the  mortar. — A.  S. 

Waterproof  cement  ;     Manufacture    of— .       W. 

Giese,  Cothen.  Ger.  Pat.  293,715,  Mar.  16,  1915. 
S5L\Li:,  quantities  of  alkali  silicate  and  of  a  calcium 
compound,  preferably  the  chloride  or  carbonate, 
are  added  during  the  grinding  of  the  cement 
clinker  The  strength  of  the  cement  is  not  reduced 
as  is  the  case  when  alkali  silicate  alone  is  added. 

—A.  S. 

Cement  or  hydraulic  lime  from  calcium  sulphate; 

Process  of  manufacturing .      L.   P.   Basset, 

Montmorencv,    France.       U.S.    Pat.    1,198,816, 
Sejit.  19,  1916.    Date  of  appl.,  Dec.  17,  1912. 

See  Addition  of  Oct.  21,  1912,  to  Fr.  Pat.  455,062 
of  1912  ;   this  J.,  1913,  945. 

Cement  or  hydraulic  lime  from  plaster  ;    Process  of 
manufacturing .  L.    P.    Basset,     Mont- 

morency, France     U.S.  Pat.  1,198.817,  Sept.  19, 
1916.    Date  of  appl.,  Nov.  25,  1913. 

See  Eng.  Pat.  12,027  of  1912  ;   this  J.,  1913,  793. 
Excess  of  calcium  sulphate  is  used. 


Maimfaclure  of  caustic  lime. 
See  VII. 


Ger.  Pat.  293,825. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Blast-furnace  slags  ;  Properties  of ■  and  tnetJioda 

employed  for  calculating  the  charges.  JVI.  A. 
Pawloff.  Kev.  Soc.  Russe  Metal.,  1914,  1, 
652—679.     Rev.  M6t.,  1916,   13,  Ext.,  50—60. 

Ix  calculating  the  charge  of  a  blast-furnace,  the 
relation  between  the  ore,  the  flux,  and  the  fuel- 
ash,  must  be  determined  so  that  the  quantity  and 
composition  of  the  slag  may  correspond  to  the 
kind  of  iron  desh-ed.  The  amount  of  slag  is  kept 
as  lo^v  as  possible,  for  reasons  of  economy,  and  the 
quality,  as  determined  by  the  physical  properties 
and  chemical  composition,  is  chosen  to  favour  the 
reduction  of  the  elements  desired  in  the  metal, 
whilst  opposing  the  passage  to  the  metal  of  objec- 
tionable substances.  The  fluidity  of  blast-furnace 
slags  is  almost  entii-ely  dependent  on  the  relative 
proportions  of  (Si0.j -fAIoOj)  and  CaO.  Normal 
slags  in  charcoal  furnaces  contain  65  to  60% 
(SiOj+AIjOa),  and  the  ratio    SiO.-fAI,0,    .^^j^^^ 

CaO 
only  from  2  to  1-5.      ^Vhen  coke  is  used  the  pro- 
portion of  lime  must  be  increased  on  account  of 

the  sulphur.     In  these  slags  the  ratio    -!^ — ^"^'    ' — -' 

approaches  unity,  corresponding  to  40 — 50% 
(SiOj-FAl.Os),  the  average  content  of  CaS  being 
o%.  The  second  important  physical  property 
of  slags  is  the  heat  required  for  melting.  In  char- 
coal furnaces  the  most  fusible  slags  with  a  heat  of 
fusion   between   340   and   400    cals.  per   kilo,  are 
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chosen  :  in  coke  furnaces  the  degree  of  fusibihty 
is  itenoi-.vllv  within  the  limits  350  and  H>0  oals. 
Piasrams  showing  tlic  dcsireo  of  fusituht  y  of  slags 
with  varyinp  amounts  of  lime,  alumina,  and  silica, 
arc  givcii.  with  additional  lines  for  the  ratios 
SiOj  »„^  RO^  Slags  having  different  chemical 
A1,0,  SiO. 


all  values    of 


SiO, 


between  1   and  30.     (3)   The 


compositions  mav  possess  the  required  fluidity  and 
decree  of  fusibilitv.  and  the  composition  selected 
will  depend  on  the  kind  of  iron  desired.     The  pro- 
portion of  sulphur  retained  by  the  slat:  depends  on 
the  pn^portion  of  lime  (or  of  faO +MgO -i-MnO). 
Silica  does  not  exceed  3S  %  in  *•»*>  slags  of  modem 
coke   l)last-furnaces.     Chai-coal   furnace  slatrs  are 
chamcterLsed  bv  a  smaller  lime  content,  ore  for 
these  furnaces  being  desulphurised,  when  necessary, 
by  preliminary  roasting.     The  reduction  of  man-    ■ 
ganese  also  depends  directly  on  the  pn>portion  of   j 
lime  and  masnesia  in  the  slag,  and  to  prevent  the 
formation  of  infusible  masses  in  the  furnace,  lime 
is  often  replaced  b v  magnesia.     1  n  the  manufacture   , 
of    ferromansranese    the    slag    may    contain     up   i 
to  12  °i  MgO.'with  3S— 30Oo  Cat).  The  re.iuctionof   1 
silica '  is.    on    the    contrary,    prevented     liy    the   [ 
presence  of  much  Ume  and  magnesia  in  the  slag. 
and,  other  thuiirs  being  equal,  the  consumption  of 
fuel  requued   to  cause  the  passage  of  a   certain 
quantitv   of   siUcon  into   the  iron  is  less  as  the 
amount' of   (SiO,+Al,0,)   in  the  slag  is  higher. 
With    charcoal,    the    (SiOj+AloOs)    may    attam 
70  °o  of  the  weight  of  the  slag,  but  with  coke,  in 
view  of  the  necessity  of  eliminating  sulphur,  the 
slag  should   not   contain  more  than   -15   to   50% 
(SiO.+Al.Oj).     Where     high     temperatures     are 
employed.'  less  Ume  is  needed,  as  the  sulphur  is 
))artly  volatilised.     Tlie  reduction  of  phosphorus 

is    complete    when    the    ratio    — — -  =105.     The 

quantity  of  slag  formed  depends  on  local  conditions. 
With  charcoal,  a  minimum  of  25  °o  of  the  weight  of 
the  iron  may  be  attained  ;  with  coke,  the  pro- 
portion varies  from  a  minimum  of  40%  to  a 
maximum  of  150  °o-  the  latter  amount  being 
formed  in  smelting  Cleveland  ores.  The  weight 
of  coke  required  varies  from  80  to  120  °o  of  the 
weight  of  iron  produced,  and  rises  to  200  to  250  % 
for  ferromanganese  and  ferrosilicon.  Tlie  deter- 
mination of  the  quantity  of  flux  necessary  for 
slagging  the  ash  of  the  fuel  and  the  gangue  of  the 
ore  may  be  l>ased  on  four  difierent  quantities  : — 
(1)  The  ratio  of  the  oxijgen  of  the  silica  to  that  of 
the  base  of  the  slag.  This  method  is  only  suitable 
for  charcoal  furnaces,  the  ash  of  the  fuel  taking 

no  part  in  the  action,  and  the  ratio-— i-~?  in  the 

AinKJ  ^ 

slag  being  given  directly  by  the  analysis  of  the 
ore.     The  most  fusible  and  most  acid  slag  being  the 

most  advantageous,   and   the   ratio   \y7\     being 

known,  a  suitable  degree  of  acidity  may  be  ob- 
tained bv  reference  to  the  diagrams. 

,1.           ■  "..(>    SiO,+Al,0, 
ibu  iceifjht)   -^Q 

by  Platz,  is  a  better  basis  for  calculating  the 
charge  than  the  former  ratio.     In  coke  furnaces 

its  value  is  generally  made  —  for  cast  irons  and  ^ 

for  irons  to  be  refined.  An  objection  however  to 
the  u.se  of  a  constant  figure  for  thLs  ratio  is  tliat 
the  properties  of  slags  may  vary  according  to  the 
i-elative  proportions  of  .SiO .  and  Al  jO 3.  In  charcoal 

is  generally  about 


(2)  The  ratio 
This    ratio,    jji'oposed 


*v        *•      .SiOj+AUO, 
furnaces  the  ratio     -    '  '    ' 


:i7' 


RO 
As  is  shown  in  the  diagrams,  slags  with  37  % 

<!aO  may  vary  largely  as  regards  AKO,and  SiO, 
without  raising  the  heat  of  fusion  above  300  cals., 

«nd  mth  the  ratio  -5?  fusible  slags  are  given  for 


'VI  ,0, 

ratio  (by  tceiyht)    -^ryr--  In  this  iiicf hod  alumina  is 
&tO, 

considered  as  neutral.     In  coke  furnaces  the  ratio 

varies  from  1  65  for  the  most  basic  and  least  fusible 

slags,  to  1-20  for  the  most  fusible  slags.     The  usual 

value  is  1-4  to  1"5.     This  method  is  not  siiitable 

for  calculatinc  the  cluirges  of  charcoal  furuaces. 

(4)   The  content  in  the  sliifi  of  SiO..  CaO,    (.5!0,+ 

At,0,),  or  NO.     This  method  is  equally  suitable 

for  coke  and  duarcoal  furnaces.     The  most  s\iitablc 

constituent  to  consider  in  both  cases  is  (SiO,+ 

A],0,).— T.  St. 

Cast-iron  ;    Corrosion  of  — . — .     O.   Baui'r  and  E. 
Wetzel.  Mitt.  K.  Material  prut.,  1910,  34,  11 — 40. 

CAST-lltoN  embedded  in  moist  soil  is  subject  to  a 
peculiar  form  of  corrosion,  known  .as  "  graphitis.a- 
tion,"  "  iron  cancer,"  etc.,  in  wliicb  it  is  converted 
locally  int«  a  soft,  friable,  grcv  mass  (comjiare 
Steel,  this  J.,  1910,  1141).  The  authora  have 
investigated  a  number  of  cases  of  cori-osion  of  this 
type  and  also  made  experiments  with  the  objei:t  of 
producing  similar  euects  in  laboratory  tests. 
Their  results  indicate  that  the  fundamental  con- 
dition for  the  production  of  corrosion  of  this  kind 
is  the  presence  of  water  in  the  liquid  stati".  The 
phenomenon  is  usually  associated  with  grey  cast 
iron,  but  wliite  cast  iron  may  be  corroded  in  a 
similar  manner.  The  corrosion  is  accelerated  by 
the  appUcation  of  an  electric  current,  e.g.  by 
stray  currents  in  the  soU,  but  also  takes  place, 
though  much  more  slowly,  in  the  absence  of 
external  electric  currents.  The  oxidation  pro- 
ducts of  the  iron,  in  a  spongy  condition  at  first, 
are  retained  in  place  by  the  network  of  graphite 
in  the  case  of  grey  cast  iron,  or  of  cementit-e  in  the 
case  of  white  iron,  and  are  gradually  agglomerate<l 
to  a  more  or  less  firm  mass.  In  grey  cast  iron  the 
corrosion  appears  always  to  proceed  from  the 
laminae  of  graphite  and  giwduaUy  to  spread  out- 
ward.— A.  S. 

Steel:    Elastic  limit  of .      K.   I.    Hclaiew  and 

N.  T.  Goudtsow.    Rev.  M^t.,  I'Jllt,  13,  110-148. 

The  upper  part  of  a  1000  kilo,  ingot  of  Mai'tin  steel 
(C  0-34.  Mn  0-60,  Si  0-26,  S  0030,  P  0034  %)  to  Uie 
extent  of  40%  of  the  length,  the  bottom  5%, 
the  outer  surface,  .and  the  central  core  101 -fi  mni. 
ui  diameter,  were  dLscarded,  and  the  remaining 
steel,  free  from  any  possible  vari>al)ility  in  com- 
position, was  cut  up  into  bars,  wliich  (some  after 
forging)  were  then  subjected  to  a  variety  of  heat 
treatments,  and  tested  mechanically.  The  steel 
g,ave  one  arrest,  on  heating,  at  735°  C,  and  two 
arrests  on  cooling,  Ar  3 — 2  at  735°  C,  and  Ar-l  at 
(iOO"  C.  Sjjecimens  of  each  bar  were  tested  on 
different  machines  to  make  the  results  as  inde- 
pendent as  possilde  of  the  method  of  determina- 
tion. Effect  oj  annealing  temperatnre  on  the 
mechanical  properties.  Under  similar  conditions 
of  slow  cooling,  v.ariation  of  the  temperature  of 
annealing  within  the  limits  1100°  and  850°  ('. 
had  no  influence  on  (he  mechanical  properties. 
The  ]>rog!'cssiv<'  lowering  of  the  annealing  teni- 
Iierature  from  S).50°  to  710"  ('.  lowered  the  tensile 
strength,  and  increased  the  elongation  and  reduc- 
tion of  area.  Microgr.aphic  examiiLition  showed  a 
transition  from  lamellar  to  stippled  pearlitf, 
characterised  by  a  fine  distribution  of  cementite 
in  tlio  ferrite.  The  rat  io  of  the  load.s  corresponding 
to  llic  apparent  elaslic  limit  (yiclil  point)  and  t« 
the  proportional  elastic  limit  (maximum  load  up  ti« 
whi<h  increase  in  length  is  proportional  to  tin- 
load)  gave  a  constant  value,  the  curves  of  the 
variations  of  these  loads  with  annealing  tem- 
perature being  parallel.  With  the  lowering  of  the 
annealing  temperature  from  850'  to  740°  C,  the 
most  marked  variation  was  that  of  the  reduction 
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of  area.     Effe.ci  of  the  rehealiixg  iemperalure .  ajter 
quenching  at  7ti0°  C.     Kaisincr  (he  rehealins;  tem- 
perature restorcil  to  tho  steel  its  initial  mechanical 
properties.       \Mien    quenched    ami    reheated    at 
750°   C.    it    had    the    same    properties    as    when 
annealed  at  this  temperature.   The  curve  of  reduc- 
tion of  area  plottetl  against  reheating  temperatxires 
gave  a  maxuuum  at  050°  C.  The  loads  correspond- 
ing to  the  proportional  and  apparent  elastic  limits 
varied  togetlier  witli  the  reheating  temperatures. 
The  differences  in  the  values  of  tlie  critical  points 
obtained  in  tensile  tests  on  tlie  same   l>ar  were 
greater  as  the  reheating  temperature  was  lower. 
Similar  results  were   also   ol)tained   with  a   steel 
containing  C  0-42,  Mn  100,  Si  0:i5  "„.     The  resiilts 
showed  that  a  medium  carbon  steel,  after  being 
annealed   at  above   850"  C,   acquires   a  granular 
structure,  its  tensile  strength  increases,   and  the 
reduction     of     area     diminislies.      Annealing     at 
740°  C.,   on   the   contrary,   renders   the   stiiicture 
more   homogeneous,    lowers   the    tensile   strength 
(slightly,  and  increases  the  reduction  of  area  con- 
siderably.      Maximiuu    stress    and     elastic    limit 
(apparent   and    proportional)    can    only    be    con- 
siderably   increased    by    quenching    followed    by 
reheating,  the  most  favourable  temperature  for  the 
latter  being  650°  C.     Tests  made  to  ascertain  the 
effects  on  static  tests  of  heterogeneity  produced 
mechanically  and  by  non-unifomi  heat  treatment 
showed   that  the  greater   the  heterogeneity,   the 
lower  were  the  loads  corresponding  to  the  elastic 
limits  (proportional  and  apparent).   Similar  residts 
were  given  by  a  eutectoid  steel  af  t«r  being  annealed 
at    1000°  C,    whereby    coarsely   lamellar   pearlite 
was  produced.    The  normal  mechanical  properties 
were  only  acquired  when  the  pearUte  had   been 
brought  into  the  granular  condition,  as  by  anneal- 
ing  at   740°  C.     The   authors   consider   that   the 
proportional  elastic  limit  should  not  be  used  in 
specifications,  as  this  value  is  largely  affected  by 
non-essential  factors,  and  may  thus  give  a  false 
idea  of  the  object  tested.     The  clearest  indications 
of  the  mechanical  properties  are  given  by  a  stress- 
strain  diagram  produced  automatically,  bvit  failing 
the    necessary    apparatus,    it    is    necessary    and 
sufficient  to  determine  the  apparent  elastic  limit 
(the  yield  point  ).--T.  St. 

Cobali   and   Fe,Co  ;     Morjnelic   j^roperfies   of - 


commercial  transformer  steel,  and  at  15,000  ^auss 
about  the  same  as  for  commercial  iron  at  10,000 
gauss.  The  alloy  should  thus  be  of  great  value 
in  parts  of  electromJignetic  madiinery  where 
extreme  magnetic  densities  are  required. — W.E.F.P. 

[Si7i-er.]  Cupellation  losses  in  assaying.  H.  T.  Mann 
and  C.  Y.  Clayton.  School  of  Mines  and  Metal- 
lurgy Bull.,  University  of  Missouri,  Feb.,  1910. 
tiO  pages. 
The  following  conclusions  have  been  drawn  from 
the  results  of  more  than  tiOO  experiments.  1. 
Losses  due  to  composition  of  cupels.  A  mixture  of 
equal  parts  of  bone-ash  and  cement  gave  trouble 
through  spitting,  and  the  beads  did  not  break 
clean  fi-om  the  cupels.  Cupels  made  of  a  cement 
base  with  bone-ash  top  were  very  satisfactory 
as  regards  silver  losses,  but  the  bond  between 
the  base  and  the  top  is  very  weak.  The  loss  of 
silver  was  liighest  \vith  cement  cupels  ;  the  beads 
were  held  very  firmly  and  had  to  be  scraped. 
Morganite  cupels  showed  the  smallest  silver  losses  ; 
the  beads  separated  very  readily  and  clean,  but 
below  850°  C.  they  retained  lead.  Next  to 
Morganite,  Braimite  cupels  were  best  as  regards 
losses,  but  spitting  was  very  marked.  The  beads 
very  easUy  removed,  but  below  800°  C.  they 
retained  lead.  A  few  figures  showing  the  actual 
silver  losses  are  tabxilated  below  : — ■ 


H.  T.  Kalmus  and  K.  B.  Blake.    Klines  Branch, 
Dept.  of  Mines,  Ottawa.  Canada.   lOlfi.  No.  413. 
18  pages.     (See  also  this  J.,  1914,  261  ;    1915, 
180,  619.) 
Thb   magnetic    permeability   and   hysteresis   loss 
of    pure    cobalt    (99-6  °j  Co)    were    measured    by 
the  authors  and  others.     The  residts  obta,ined  are 
pven  in  a  series  of  diagrams.     Similar  measure- 
ments were  also  made  on  the  alloy   Fe.Co  and 
comparisons  made  between  the  latter,  pure  iron, 
and  commercial  transformer  steel.     The  alloy  was 
brittle    but    fairly    strong    and    could   be  readily 
forged.     The  ultimate  strength   after  annealing — 
about  the  same  as  that  of  pure  iron — was  more 
than  doubled  by  forging.     Sound  castings  of  the 
alloy  were  difficult  to  obtain,  most  of  the  castings 
prepared  lacking  cohesion,  as  indicated  by  micro- 
graphic  examination.    The  alloy  had  a  saturation 
value  of  magnetisation  from  10  to  1.3  "„  higher  than 
that  of  pure  iron.     The  best  castings  (from  melting 
in  a  vacuum)  had  a  maximum  permeability   of 
about  13,000  at  a  density  of  8000  gauss,  which, 
although    considerably    lower    than    the    corres- 
ponding  value    for   pure    iron,    is    much    greater 
th»n  that  of  standard  transformer  steel  or  other 
i"ominercial  materials.      The  permeability  of  the 
alloy  in  medium  fields  (50 — 200  gilberts  per  cm.) 
wa«  approximately  25  °o  greater  than  that  of  pure 
iron  or  commercial  grades  of  transformer  steel  or 
iron ;     the   hysteresis   loss   at    10,000    gauss   was 
considerably    less    than   for    the    best    grades   of 


Composition  of  cupel. 


Bone-ash      

Bone-ash      

Bone-ash      

Bone-ash  and  cement  (1 : 1) 
Bone-ash  and  cement  (1  : 1) 
Bone-ash  and  cement  (1 : 1) 

Cement 

Cement 

Cement 

Morganite     

Morganite     

Morganite     

Braunite  

Braunite  

Braunite  


Cupellation 

Silver  loss. 

temperature. 

%. 

•c. 

751 

1-5 

855 

4-8 

951 

12-4 

751 

2-2 

849 

6-3 

951 

13-2 

751 

3-0 

851 

9-2 

959 

19-4 

775 

0-0 

851 

0-6 

955 

2-8 

755 

0-4 

855 

2-5 

951 

6-2 

2.  The  effect  of  moisture,  hardness,  and  surface 
condition  of  the  cupels  on  the  loss  was  very  small  : 
with  soft  cupels  slightly  less  time  was  required 
than  mth  hard  ones.  3.  Size  of  bone-ash.  Pro- 
\-ided  the  bone  ash  was  finer  than  60-mesh,  the 
size  of  the  particles  did  not  affect  the  losses. 
4.  Composition  of  a^say  slag.  The  chemical 
composition  of  the  slag  had  very  little  effect  upon 
the  silver  recovery  so  long  as  the  charge  for  the 
assay  was  so  proportioned  that  the  ore  was  com- 
pletely decomposed  ;  a  fluid  slag  was  formed  ;  the 
proper  amount  of  "  collector  "  was  furnished  at 
the  proper  time  ;  and  the  lead  button  was  fre* 
from  objectionable  impurities. — W.  R.  S. 

Wi/aniding  silver  ores.]  The  manganese-silver 
problevi.  W.  Xeal.  J.  Chem.  Met.,  and  Min.  Soc, 
S.  Aivica.  1916,  17,  9— IS. 
The  ores  from  the  El  Favor  Mine  (State  of  Jalisco. 
Mexico)  contain  3-5%  of  manganese,  chiefly  as 
oxide,  and  20  oz.  of  silver  i>er  ton,  probably  as 
proustite.  Onlv  the  manganese  present  as  oxide 
interferes  with  the  cvanide  process,  sUver  occurring 
with  manganese  carbonate  and  sihcate  being  gener- 
allv  readilv  soluble.  In  this  case  the  extraction 
of  sUver  bv  cvanide  was  40 — 45  "o-  and  many  pro- 
cesses were  tried  experimentally  m  order  to  m- 
crease  the  yield.  Concentration  by  gravity  gave 
a  product  assaying  100  oz.  per  ton,  but  this  only 
accounted  for  18-8 °b  of  the  sUver  present.  Mag- 
netic separation  on  Wetherill  machines  removed 
the  oxides  of  manganese,  and  the  tailings  were  amen- 
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able  to  direct  cyanidinjr.  The  mafimctic  fraction 
should  \-ieUl  most  of  its  silver  liy  chloridisins 
n>astinvi  followed  l>y  leaehini;  with  cyanide  or 
thiosulphato.  l.eacliing  the  cnide  ore  with 
c-N-anosieu  brouiide  was  a  failxire.  By  i-oastins 
the  ore  for  15  minutes  at  4S0' 0.  with  2l«o  of 
salt,  and  then  treatins  with  cyanide,  a  7tv7  to 
S2-3%  extraction  was"  olit«iiied  ;  12i"u  of  the 
silver  w-as  volatilised.  Reducinsr  i-oasting  with 
powdered  coal,  followetl  by  cyanidini;  trave  a 
7.T^o  extraction.  I'rehminai-y  learhins:  with  sul- 
phuric acid  and  a  ivducing  agent  irave  a  pivduct 
which,  after  cyaniding.  contained  less  than  2  oz. 
per  ton  :  ferroxis  sulphate  was  found  to  be  very 
efficient  and  cheap,  but  oxalic  acid  proved  too 
costly.  [Sulphurous  acid  pave  such  good  results 
in  the  laboratory  that  it  was  decided  to  instal  an 
experimental  o-ton  plant  at  the  mine  as  soon  as 
conditions  in  Mexico  make  it  possible  to  resume 
work.  The  silver  refractory  to  cyanide  was  found 
to  be  equally  so  to  flotation. — W.  R.  S. 

Cymude  soMions  ;    Electrolytic  precipitation  from 

.    O.  n.  Clevenger.    Eng.  and  Min.  J.,  1916, 

102,  579— .582. 
P>RECiPiTATioN  by  electrolysis  is  less  complete 
than  bv  chemical"  methods,  and  it  is  found  more 
economical  to  complete  the  precipitation  in  zinc 
boxes  than  to  attempt  complete  precipitation  by 
electrolysis.  It  is  essential  to  subject  the  electi-o- 
lyte  to  agitation  or  rapid  movement.  I'eroxidised 
lead  is  the  most  satisfactory  anode  material 
(this  J..  1915.  1095).  Fused  magnetite  electrodes 
are  fragile.  The  cathodes  used  are  made  of  sheet 
lead,  tin  plate,  or  aluminium.  The  electrode 
surface  is  very  large,  necessitating  un'W-ieldy  units 
as  compared"  with  zinc-boxes.  The  electrolyte 
is  a  poor  conductor  owing  to  the  small  proportion 
of  dissolved  salts  ;  hence  the  electrodes  must  be 
placed  close  together,  but  less  than  li  in.  space 
has  not  been  found  practicable.  Electrolysis  is 
most  advantageous  where  there  is  a  con.siderable 
bulk  of  metals  to  precipitate,  where  much  copper 
is  present,  and  where  thiocyanate  is  formed  during 
cyaniding,  as  this  salt  is  then  again  converted 
into   cyanide. — W.  R.  S. 

Brass ;     Heat    Ireaiment    of in    neutral    and 

reducing  atmospheres.  Use  of  coal  gas.  A.  H. 
White  and  B.  .\.  Standerline.  ^Michigan  Gas 
Assoc.  J.  Gas  Lighting,  191C,  136,  136—138. 
SpiKAl-S  of  thin  copper  and  brass  foil  were  heated  in 
neutral  and  reducing  atmospheres  in  a  muffle 
within  which  coal  gas  was  burnt  with  an  insufficient 
supply  of  air,  the  combustion  being  completed 
with  additional  air  outside  and  around  the  muffle. 
To  effect  combustion,  it  was  nece-ssary  to  preheat 
the  mixed  gases  by  passing  them  through  a  pre- 
viouslv  heated  chequer-work  of  refractory  material 
(see  also  this  J.,  1915.  1094).  Copper  was  not 
oxidised  when  heated  to  1200°  F.  (050°  C.)  in  a 
mixture  of  3  vols,  of  air  and  1  vol.  of  gas,  but 
smaller  proportions  of  air  were  necessary  at 
higher  temperatures.  The  volatilisation  of  zinc 
from  brass  was  reduced  to  a  minimum  by 
rapid  heating.  The  loss  of  zinc  brought  aVjoiit  by 
heating  Ijrass  containing  70  %  Cu and  30  ";,  'An almost 
at  the  melting  point  for  an  hour  amounted  to  an 
elimination  of  zinc  from  a  layer  only  0  003  inch 
thick.  With  lower  temperatures,  more  favourable 
results  were  obtained.  Tests  have  only  been 
made  on  the  laboratory  scale,  but  it  is  considered 
that  with  proper  furnace  design,  the  process  should 
be  successful  for  annealing  brass  on  the  large  scale. 
5S  — T.  St. 

Brass ;     Effect   of  corrosion   on   the   ductility   and 

Htrenglh  oj .    P.  D.  Merica.    U.K.  Bureau  of 

Standards.  Met.  and  Chem.  Kng.,  1910,  15, 
321—321.     (See  also  this  J.,  1915,  1057.) 

The  strength  and  ductility  of  brass  are  known  to 


be  decreased  as  the  result  of  corrosion  (in  am- 
monia solution)  while  unil(>r  stress.  In  seeking  an 
explanation  of  this,  measurements  were  made  of 
the  electrolytic  potential  of  brass,  two  similar 
electrodes  of  which,  one  under  stre.ss  and  the 
other  not,  were  used  in  dilute  solutions  of  copper 
and  zinc  sidphatfs  under  conditions  i)r('clading 
atmospheric  oxidation  of  the  alloy.  Hods  of  a- 
lirass  (miiiinallv  ("u  ()7-5  and  Zn  32-5 °o,  but  con- 
t^iining  I'll  ()0(>  and  Ke  002  "o).  0-25  in.  in  diameter, 
were  employed  after  lieing  .nnnealed  at  400^  C.  for 
1  lir.,  cleaned  by  light  rubl)ing  with  fine  emery,. 
and  then  etched  with  nitric  acid.  From  the 
results  olitiiined  it  is  believed  that  .in  increase 
in  e.m.f.  of  o-brass  is  caused  by  the  application  of 
tensile  stress,  th''  increase  amoimting  to  about 
0-2  millivolt  at  20.000  1b.  per  pq.  in.  (lielow  the 
elastic  limit)  and  to  about  1  millivolt  at  30,000  lb. 
per  sq.  in.  (the  yield  point)  of  the  alloy.  On  this 
basis  it  is  suggested  that,  at  the  bottom  of  small 
f\irrows  in  the  roughened  (etched)  surface  of  the 
alloy,  the  stress  is  greater  than  at  ridges  im- 
mecliately  adjacent,  with  the  result  tliat  a  gal- 
vanic couple  is  formed  and  that  only  the  bottom 
of  tlie  furrow^  is  corrodi^d  ;  in  time  a  crack  is 
produced,  the  furrow  becoming  narrower  and 
sharper  .as  it  penetrates  in\vards,  until  the  cross- 
section  of  the  ni.aterial  is  finally  so  reduced  that 
fracture  occiirs. — W.  E.  F.  P. 


Brass ;     Physical    tests    on    common 


taken 


parallel  and  at  right  angles  to  the  direction  of 
rolling.  W.  B.  Price  and  P.  Davidson.  Amer. 
Inst,  of  Metals,  Sept.,  1910.  [Advance  proof.} 
32  pages. 

Te«ts  were  made  on  specimens  of  brass  (Cu  64-71, 
Zn  35-27,  Fe  002 '"q;  Pb,  nil)  cut  out  respec- 
tively parallel  and  .at  right  angles  to  the  direction 
of  rolUng.  Up  to  35  %  reduction  by  rolling,  the 
elongation  for  both  directions  was  practically 
identical  ;  with  greater  reduction,  transverse 
specimens  showed  marked  superiority,  the  effects 
of  roUing  becoming  strongly  evident  under  the 
microscope.  The  tensile  strength  was  nearly  the 
same  up  to  atjout  50 '^i,  reduction,  beyond  which 
the  transverse  specmiens  were  again  superior. 
The  j'ield-point  was  practically  the  same  for  both 
specimens  below  20%  reduction.  With  greater 
reduction  the  yield  point  for  the  longitudinal 
specimens  rose  unitorndy,  until  at  42  %  it  was 
equal  to  the  tensile  strength.  The  yield  points  of 
the  transverse  specmiens  were  more  erratic. 
The  longitudinal  pieces  showed  greater  reduction 
of  area  than  the  transverse  specimens.  Above  40  % 
reduction,  transverse  specimens  showed  a  shrinkage 
after  heating  to  300°  C.  and  cooling,  while  the 
longitudinal specimeiLs  sho  wed  elongation. — W. U.S. 

Aluminium  bronze  with  10%  ahiminixim  ;  Thermal 
treatment  of  — — .  A.  Portevin  and  G.  Arnou. 
Rev.  Met.,  1916,  13,  101—115. 
Two  bronzes  containing  respectively  Ou  89-84, 
Al  9-95,  Mn  nil,  Zn  0-11  %,  and  Cu  88-80,  Al  1002, 
Mn  1-11,  Zn  005%,  having  been  rolled  into  plates 
10  mm.  thick,  were  heat-treated  and  then  sub- 
jected to  tensile,  impact,  and  hardness  tests, 
and  micrographic  examination.  The  influence  of 
the  quenching  temperature  was  studied  by  heating 
specimens  in  a  s.alt  batli  for  5  minutes  at  500", 
000°,  700°,  and  800°  C.  respectively,  ami  quenching 
at  these  temperatures.  Quenching  at  500°  C.  did 
not  affect  the  mechanical  properties  of  the 
annealed  metal  (this  accords  with  the  fact  that  the 
eutectoid  point  lies  between  550°  and  600°  C); 
quent-hing  at  000°  and  700°  C.  raised  the  values 
of  all  tlie  mechanical  characteristics,  but  fpienching 
at  higher  temperatures,  whilst  further  increasing 
the  tensile  strength  and  hardness,  caused  a  reduc- 
tion in  the  elongation  and  resilience.  The  influence 
of  reheating  after  quenching  at  800°  C.    The  specJ- 
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mens  were  lioated  at  800°  C.  for  10  minutes, 
•quenched,  and  then  reheated  for  10  minutes  at 
iOO°,  500  .  liOO  ',  .and  700"  ('.  resiio.tivdy.  Anneal- 
ing at  400^  ('.  raised  the  luirdncss  and  tensile 
strength,  an<l  produced  a  slight  corresponding 
diminution  of  the  elongation  and  resilience. 
Annealing  at  500°  and  COO^  C.  produced  rapid 
changes  in  the  meehaiucal  properties,  particularly 
in  the  case  of  the  bronze  witli  1  %  Mn.  Annealing 
At  about  ()00  — TOO'C.  after  q>ieiacl\ing,  pro- 
diiced  a  marked  improvement  in  tlie  mechanical 
properties,  as  com7)aretl  with  those  of  the  com- 
pletely annealed  rolled  metal  (1  J  liours  at  750°  C). 
Influence  of  reheating  ajler  quenching  at  900°  C. 
The  previous  results  were  accentuated.  The  bi"onze 
with  l^oMn.  when  annealed  at  000=  to  700°  C. 
after  quenching  at  900'  C,  gave  a  Idgher  tensile 
strength,  twice  the  elongation,  and  foiu-  times  the 
resilience  of  the  fully  annealed  metal.  The  o- 
coustituent  disappeared  with  rising  quenching 
temperature,  untd  after  quenching  at  900°  C.  the 
alloy  consisted  wliolly  of  a  marteusitic  con- 
stituent. Reheating  after  quenching  at  800°  C 
brouglit  about  the  separation  of  thea-solid  solution, 
in  that  the  dimensions  of  the  a-elements  persisting 
after  quenching  were  increased,  and  needles 
separated  between  these  elements.  On  reheating 
after  quenching  at  900°  C.  the  needles  becanie 
more  and  more  clearly  defined  and  numerous  as 
the  reheating  temperature  was  increased. — T.  St. 


tained  between  3  and  i%  of  iron.    Twelve  photo- 
ndci'ographs   are   reprod\iced   and   described. 

— W.  R.  S. 


Tensile 

Elongation 

Reduction 

strength. 

on  2  in. 

of  area. 

Lb.  per  sq.  in. 

Virgin  melt      

39,200±1960 

% 
13  ±2-3 

% 
10±3 

Do.     chiU-oist    .... 

44,100 -t- 2900 

28±3 

23-7  ±1-3 

Ee-melt«d  sand-cast  . . 

35,300-1-3500 

10-5  ±2-6 

9-1  ±2-8 

Do.      chill-cast    . . 

44,300  ±2900 

24-6  ±7-4 

19-8  ±7-4 

Ke-melted  (  sand-cast 
twice       I  dull-cast 

37,900  ±2600 

10-5  ±2-2 

11-5  ±3-2 

31,600-3600 

4  ±0-7 

6  ±1-9 

Suggested    i  sand-cast 

33.000 

10 

9 

standard    \  chill-cast 

40,000 

22 

18 

-W.  R.  S. 


Mctah  ;    Rates  of  solution   of  - 


Report    on    a 
■  standard   test 


Zinc  bronze  :  2Zn-10Sn-88Cu  ; 
series  of  comparative  tests  of  — 
bars.  C.  F.  Karr.  ^Vmer.  Inst,  of  Metals,  Sept., 
1916.  [Advance  proof.]  12  pages.  (See  also  this 
J.,  191-1,  1012.) 

In  order  to  obtain  further  information  for  framing 
specifications,  tests  were  made  on  cast-to-size 
test  bars  cast  by  five  foundries  from  ingots  com- 
pounded by  one  of  them.  The  specific  gravity  of  the 
sand-cast  metal  averaged  8-50,  that  of  chill-cast 
metal,  S-69.  Re-melting  did  not  materially  alter 
the  chemical  composition.  The  results  of  the 
physical  tests  and  the  .suggested  standard  for 
specitications  are  tabulated  below. 


Copper-aluminium-iron  alloys  ;  Some .   W.  !M. 

Corse  and  G.  F.  Comstock.  Amer.  Inst,  of  Metals, 
Sept.,  1916.     [Advance  proof.]     16  pages. 

The  aluminium  content  of  the  alloys  tested  was 
7 — 10°;^,,  and  the  upper  limit  of  the  iron  8%. 
With  constant  aluminium  percentage  there  was 
always  an  increase  in  proportional  limit,  yield 
point,  and  tensile  strength  as  the  iron  increased, 
with  a  less  substantial  decrease  in  elongation  and 
reduction  of  area.  With  constant  iron  content, 
the  proportional  Umit.  yield  point,  and  tensile 
strength  increased  witli  the  aluminium,  while 
elongation  and  reduction  of  area  decreased.  For 
a  given  strength,  better  ductility  could  be  obtained 
with  low  aluminium  and  liigh  iron  than  vice-versa. 
Above  i°o  of  iron  the  ultimate  strength  did  not 
change  much  while  the  ductility  fell  decidedly. 
The  best  alloys  for  strength  and   ductility  con- 


in  ferric  salts 


and  in  chromic  acid.    R.  G.  van  Name  and  D.  U. 
Hill.     Amer.  J.  S<i.,  1916,  42,  801—332. 

Measukements  have  been  made  of  the  rates  at 
winch  different  metals,  such  as  cadmium,  iron, 
luckel,  tin,  copper,  silver,  and  zinc,  react  with 
the  same  oxidising  solution  in  the  presence  of 
\arying  concentrations  of  free  acid.  Tlic  solutions 
used  were  (a)  ferric  sulphate  and  sulphuric  acid, 
(b)  ferric  chloride  and  hydrochloric  acid,  and  (c) 
chromic  and  sulphuric  acids.  Wlien  the  acidity 
is  sulllciently  high,  a  number  of  metals  give  the 
same  reaction  velocity  under  like  conditions, 
showing  that  diffusion  is  here  the  determining 
factor.  With  decreasing  acidity  such  agreement 
tends  to  disappear,  and  the  observed  velocities  then 
depend  upon  the  nature  of  the  metal,  the  order 
being  approximately  the  same  as  in  the  electro- 
motive series,  and  the  velocity  greater  the  more 
electro-positive  the  metal.  The  speed  of  the  reaction 
in  normal  cases  is  proportional  to  the  concentration 
of  the  oxidising  agent,  not  oidy  under  conditions 
where  different  metals  give  tlie  same  rate,  but 
also  where  the  rate  depends  upon  the  specific  nature 
of  the  metal.  From  these  and  related  facts,  the 
following  conclusions  have  been  drawn  in  normal 
cases,  where  the  progress  of  the  reaction  is  not 
interfered  w  ith  by  meclianical  effects,  such  as  the 
formation  of  insoluble  coatings  and  the  Uke. 
( 1 )  The  velocity  of  a  reaction  at  the  actual  boundary 
surface  between  a  solid  and  a  liquid  is  not  neces- 
sarily extremely  rapid,  even  when  there  is  no 
mechanical  interference  with  its  progress.  (2) 
\Vhen  a  solid  reacts  with  a  dissolved  reagent,  and 
the  reaction  velocity  at  the  boundary  surface  is 
limited,  a  balance  is  quickly  estabhshed  between 
the  consumption  and  the  supply  (by  diiTusion) 
of  the  reagent,  such  tliat  its  concentration  at  the 
boundary,  under  other^-ise  consta.nt  conditions, 
is  always  pi-oportional  to  its  concentration  in  the 
solution.  (3)  The  rate  of  the  reaction  at  the 
boundary  surface  may  in  some  cases  be  low  enough, 
compared  with  the  rate  of  the  diffusion  process,  to 
tie  an  important  or  even  the  predominant  factor 
in  determining  the  observed  reaction  velocity. 
A  sound  interpretation  cf  the  diffusion  theory 
must  take  account  of  this  possibdity,  which  hag 
heretofore  been  neglected. — B.  N. 

Board  of    Trade   Committee   on  non-ferrous  metal 
trades. 

Tfie  President  of  the  Board  of  Trade  has 
appointed  : — Sir  Gerard  Muntz.  Bart,  (chairman), 
Mr.  C.  L.  Budd.  Mr.  Olive  Cookson,  Mr.  C.  W. 
Fielding,  Lieut.-Col.  A.  J.  Foster,  Mr.  A.  W.  Tait, 
and  Mr.  A.  H.  Wiggin,  J. P..  to  be  a  Committee  to 
consider  the  position  after  the  War.  especially  in 
relation  to  international  competition,  of  the 
lead,  copper,  tin,  and  such  other  of  the  non-ferrous 
metal  ti-ades  as  may  be  referred  to  the  Committee, 
and  to  report  what  measures,  if  any,  are  necessary 
or  desirable  in  order  to  safeguard  that  position. 
The  Secretary  of  the  Committee  is  :Mr.  James  F. 
Ronca,  to  whom  all  communica-tions  should  be 
addressed  at  7,  Wlutehall  Gardens,  S.W. 

Oil-iraler  emulsions  ;    Surface  tcnsio7i  of .     A 

flotation  theory.  G.  Belchic  and  R.  O.  Xeal.  Min. 
and  Eng.  World,  1916,  45,  487—489. 
In  investigating  the  assumption  of  various  workers 
that  oil  reduces  the  surface  tension  of  water  and 
thus  allows  air  bubbles  to  exist  when  they  reach 
the  surface  of  the  water  in  the  flotation  machine, 
measurements  were  made  of  the  surface  tensions 
of  oil  and  water  emulsions  prepared  in  a  flotation 
machine  of  the  Minerals  Separation  type,  in  which 
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1  to  5  crms.  of  12  different  oils  and  products  were 
agitata  for  7  niius.  with  2000  srrms.  of  ncuti'al, 
aeid.  and  alkaline  water  ;  the  determinations  were 
made  by  the  capillary  method.  Althoiiirli  scarcely 
affected  by  the  addition  of  sodium  hydroxide 
(2  lb.  per  ton),  the  surface  t^?nsion  of  neutral 
wat«r,  orijiiually  S9,  was  reduced  to  CO  by  a  similar 
proportion  of  sulphuric  acid.  Kach  of  the  oils 
also  reduced  the  surface  tension  of  neutral  water, 
but  no  relation  was  found  to  exist  between  the 
amount  of  this  reduction  and  the  surface  tension 
of  the  oil  itself.  Tlie  surface  tension  of  acid  wat-er 
was  either  increased  or  decreased  by  the  smaller 
additions  of  oil  ;  but  except  in  the  case  of  olive  oU, 
the  larger  additions  caused  a  decrease  in  surface 
tension.  The  surface  tension  of  alkaline  water 
was  increased  by  the  lai^er  quantities  of  certain 
oils,  but  generally  unaffected  by  the  smaller  pro- 
portions. From  the  fact  that  the  ability  of  the  oils 
to  produce  a  persistent  bubble  foam  appeared  to  be 
independent  of  surface  tension,  it  is  concluded 
that,  for  flotation  purposes,  the  foaming  power  of 
an  oil  is  more  important  than  its  property  of 
decreasing  the  surface  tension  of  water. 

— W.  E.  F.  P. 

Mineral  oulpiU  of  British  Iruiia  in  1915.    Board  of 

Trade  J..  Oct.  26.  191(5. 
The  Report  for  1915  of  the  Chief  Inspector  of 
Mines  in  India  contains  the  following  particulars 
relative  to  the  mineral  otitput  of  British  India 
last  year  : — There  was  a  distinct  advance  in  the 
output  of  coal,  wliich  amounted  to  16.352.480  tons, 
an  increase  of  624.810  tons  on  the  1914  output.  Of 
the  1915  total  95-93  per  cent,  was  raised  in  Bengal 
and  in  Bihar  and  Orissa.  The  output  of  mica 
again  decreased,  and  was  the  smallest  since  1910, 
being  only  24.063  cwt.  as  against  38,139  cwt.  in 
1914.  Restrictions  on  export  and  the  loss  of  the 
<>ennan  market  had  an  adverse  effect  on  the  sale 
of  all  grades  of  splittings.  Tlie  chief  demand 
was  for  good  clear  and  part-stained  block  mica, 
for  use,  among  other  things,  for  the  magnetos  of 
aeroplanes.  The  trade  in  Madras  mica  was 
especially  depressed.  The  manganese  industry 
was  very  depresseti  during  the  first  half  of  the  year, 
and  although  there  was  a  strong  demand  later,  the 
?<hortage  of  tonnage  prevented  it  from  being  fuUy 
met.  The  output  of  manganese  was  378,172 
tons,  a  decrease  of  177,500  tons  as  compared 
with  the  1914  production.  The  gold  output  of 
1915  was  24,320  oz.,  as  compared  with  19.873  oz. 
in  1914.  An  output  of  512  oz.  silver  is  also  reported 
from  a  gold  mine  ;  1  his  is  the  first  time  that  silver 
has  figured  in  the  records.  The  output  of  copper 
was  8010  tons,  as  compared  with  4400  tons  in  1914. 
During  the  greater  part  of  the  year  the  wolfram 
industr>'  languished,  but  towards  the  close,  efforts 
were  successfully  made  to  stimulate  the  produc- 
tion, residting  in  a  total  output  for  the  vear  of 
39,432  cwt.  as  against  31,526  cwt.  in  1914.  '  There 
were  increases  in  the  output  of  baiixite,  clay, 
fullers'  earth,  salt,  magnesite,  and  galena,  and 
decreases  in  iron,  chromite,  tin.  steatite,  samarskite, 
slate,  and  limestone.  The  limestone  trade  has 
suffered  owing  to  building  operations  being 
reduce<l. 

Mineral  output  of  South  Africa  in  1915.    Board  of 

Tra<^le  J.,  Oct.  26,  1910. 
According  to  the  Report  of  the  Government 
Mining  Engineer,  the  total  value  of  the  mineral 
output  of  .South  Africa  in  1915  is  estimated  at 
£43,531 ,000,  a  decrease  of  approximately  £1 ,800,000 
as  compared  with  the  value  of  the  output  in  1914. 
The  decrease  is  more  than  accounted  for  by  the 
decline  of  over  £5,000,000  in  the  value  of  iliamonds 
produced  in  1915.  The  value  of  the  gold  output 
increase<l  by  nearly  £3,000,000,  whilst  the  value 
of  copper,  tin,  and  asbestos  produced  increased 
by  approximately  £400,000. 


Design  of  acid-resiating  iron  apparatus.     Swindin. 
Sec  I. 

-Ycir  application  of  blasl-furnacc  iias.  Zimmermann. 
See  IlA, 

Patents. 

Iron     or    steel  ;      Apparatxis    for    delrmiinin<t    the 
"  critical  "  or  "  conversion  "  point  of  samples  of 

by  vieasuring  the  chvlrical  resistance  of  a 

test  piece  of  such  metal  ichilst  heated  lo  a  high 
temperature.  H.  .1.  C.  Simson,  liondon.  I'Yom 
P.  >Saldau,  Petrograd.  Kng.  I'al.  12,993,  Sept. 
10,   1915. 

.\  PORCKLAIN  tube,  fitted  at  both  ends  witti  detach- 
able wat  er-cooleil  extensions,  is  heAted  in  an 
electric  furnace,  and  a  sample  of  iron  or  st«el  is 
held  within  the  tube  by  a  grii>]iing  device  con- 
sisting of  rods  of  nickel  or  nickel-chrome  steel. 
'I'he  rods  are  suitably  in.solated  an<l  their  ends, 
which  extend  from  the  ttibe,  are  water-cooled 
and  connected  with  an  electrical-resistance  measur- 
ing apparatus.  The  temperature  of  the  test 
specimen  is  measured  by  a  thermo-couple.  Means 
are  provided  for  passing  an  inert  gas  through  the 
tube,  or  for  creating  a  vacimm  therein.  The 
varying  resista,nce  is  plotted  against  temperature, 
the  curve  indicating  by  a  modification  of  its  shape 
the  critical  point  of  the  sample. — T.  St. 

Steel ;  Process  for  easting in  several  layers.   A. 

Rojekof.  Bejitza.  Russia.  U.S.  Pat.  1,197,859, 
Sept.  12,  1916.    Dat«  of  appL,  Aug.  12,  1911. 

The  moidd  is  divided  into  two  or  more  compart- 
ments by  metal  partitions  which  do  not  touch  the 
walls  of  the  mould.  The  partitions  are  mewle  of 
such  a  thickness  that  they  weld  perfectly  with 
the  adjacent  layers  of  molten  steel,  and  are  pro- 
vided with  means  to  facilitate  their  fusing  with  the 
steel.  An  ingot  comprising  different  layers  of  steel 
is  formed  by  charging  the  several  compartment* 
simultaneously  with  molten  steel  of  different 
chemical  composition. — T.  St. 

Heat  treatment  of  iron  and  other  metals  by  means  of  a 
reducing  gas.  Bunzlauer  W'erke  Lengersdorff 
und  Co.,  Bunzlau.  Ger.  Pat.  293,798,  Oct.  20, 
1915. 

The  metal  is  heated  by  means  of  a  current  of  hot 
gas,  the  composition  and  temperature  of  which  are 
controlled  by  addition  of  regulated  quantities  of 
cold  gas  produced  in  the  same  gas  generator  (see 
Fr.  Pat.  422,699  of  1910  ;  this  J.,  1911,  529).— A.  S. 


Furnace  ;  Electric 


Steel  furnace.  J.  L.  Dixon, 


Detroit,  Mich.  U.S.  Pats,  (a)  1,198,625  and  (B) 
1.198,626.  Sept.  19,  1916.  Dates  of  appl.,  (A) 
Apr.  10  and  (B)  July  15,  191(;. 

(.\)  The  furnace  is  provided  with  a  lower  electrode 
and  two  or  more  groups  of  three  upper  electrodes, 
with  main  leads  for  supplying  three-phase  alter- 
nating current  to  transformers  in  groups  of  three, 
corresponding  in  number  with  the  upper  electrodes. 
One  terminal  of  each  secondary  is  connected  to 
one  of  the  upper  electrodes,  and  the  other  second- 
ary terminals  arc  connected  in  conmion  to  the 
lower  electrode.  The  primaries  of  one  or  more  of 
tlie  three-transfonner  groups  are  connected  by 
conductors  to  the  main  leads  in  triangvdar  fashion, 
and  the  remaining  primary  groups  by  conductors 
in  star  fashion.  Two  or  more  sets  of  multiple 
switches  are  arranged  to  reverse  the  terminal 
connections  of  one  primary  bi  each  group  con- 
nected in  triangular  fashion,  with  relation  to  two 
of  the  main  leads,  whilst  also  reversing  the  terminal 
coiinections  of  one  primary  in  each  star-connecte<l 
group  with  respect  to  tlie  interior  or  common  con- 
nection of  the  star,  (n)  I'he  »ipper  electrodes  are 
arranged  in  pairs  in  the  furnace,  which  is  provided 
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also  with  a  lower  olertrode,  and  three-phase 
alternatin;;  (niri'ont  is  s\ippliod  frwn  main  leads 
to  one  or  luoio  transformers,  the  secondaries  of 
which  are  oonnerted  so  as  to  deliver  two-phase 
currents  to  all  hut  one  pair  of  the  upper  electrodes. 
An  additional  transformer,  deliverinf;  two-phase 
current  from  two  seconfiaries,  is  connected  with  the 
main  leads,  with  connections  from  the  terminals 
of  one  of  the  secondaiics  to  one  of  tlie  remaining 
npper  electrodes,  and  similar  connections,  arranged 
in  two  revei'sely-connectcd  branches,  between  the 
terminals  of  the  other  secondary  and  the  last 
upper  electrode  and  the  lower  electrode  respective- 
ly. Suitable  switches  are  arranged  in  the  two 
branches  of  the  last-n.imed  connections  to  place 
the  secondaries  either  in  multiple  arc  or  in  series. 

—B.N. 

Silverivg  and  (jilding  inrtul  articles  ;    Preparations 

for .     A.  Dalby,  London.     Eng.  Pats.  8866 

and  8867,  June  16,   1915. 

Prepar.\tions  for  coating  or  plating  metals  such 

as  iron,   steel,   copper,   brass,   or  aluminium,   are 

I     composed    of    equal    parts    of    potassium    iodide, 

I    potassium  hydrogen  tartrate,  potassium  cyanide, 

,    and  the  double  cyanide  of  potassium  and   silver 

I    for  silver  plating  or  washing  silver  or  silver-plated 

I    articles,   or  gold   chloride  for  gilding  or  washing 

{fold  or  gilded  metals.     One  pint  of  distilled  water 

IS  added  to  8  oz.  of  the  mixture,  or  the  latter  is 

made  into  a  paste  with  4  oz.  of  calcium  carbonate 

and  a  few  grains  of  calcium  chloride. — B.  N. 

Metals  ;   Production  of  granulated  or  finely  divided 

.     J.    S.     Remington,     Grange-over-Sands. 

Eng.  Pats.  13,958,  Oct.  1,  and  14,853,  Oct.  20, 
1915. 

Molten  metal  is  sucked  up  a  tube  from  a  crucible 
into  an  ejector  by  the  action  of  a  jet  of  steam,  air, 
or  gas,  delivered  under  pressure  (100  to  200  lb. 
per  sq.  in.)  through  a  nozzle  into  the  ejector.  The 
j«t  picks  up  the  molten  metal  and  delivers  it  as 
a  fine  spray,  the  particles  of  which  solidify  as  a 
granulated  powder  on  coming  into  contact  with  the 
cool  air.  The  gas  or  st«am  is  strongly  heated 
before  coming  into  contact  with  the  molten  metal, 
by  passing  it  through  a  coil  contained  in  a  hood 
just  over  the  crucible,  the  hood  serving  also  to 
exclude  air  from  the  crucible.  The  method  is 
particularly  applicable  to  the  granulation  of 
aluminium". — T.  St. 

AUoy.     P.    B.    Kuehnrich,    Sheffield.     Eng.    Pat. 
14,939,  Oct.  22,   1915. 

A  SUBSTITUTE  for  high-speed  steel  for  making 
high-speed  tools  is  composed  of  ferro-chrome 
(containing  about  70%  Cr  and  4  to  6%  C)  8,  Ni  21, 
Si  1-7.  Al  2-5  parts  by  weight.  The  base  aUoy 
of  nickel,  chromium,  and  sUicon,  is  first  melted, 
and  the  aluminium,  ranging  from  3  to  20  %  accord- 
ing to  the  hardness  required,  is  then  added.  The 
molten  alloy  is  cast  into  tools,  which  are  ready  for 
use,  after  grinding,  without  any  additional  heat 
treatment.  Metals  such  as  tungsten,  vanadium, 
etc.,  in  proportions  up  to  about  1  %,  may  be  added 
to  the  base  alloy,  and  the  nickel  may  be  wholly 
or  partially  replaced  by  cobalt. — T.  .St. 

Radium  ;    Process  of  treating  ores  containing • 

E.  B.  Moore,  Denver,  Colo.,  U.S.A.     Eng.  Pat. 
16,228,  Nov.   17,   1915. 

The  hquid  obtained  by  leaching  the  ore  {e.g. 
camotite)  with  a  hot  solution  of  nitric  acid  con- 
taining a  Uttle  hydrochloric  acid,  is  nearly  neutral- 
ised and  then  treated  with  barium  chloride  and 
sulphuric  acid  to  obtain  a  precipitate  of  radium- 
barium  sulphate. — W.  E.  F.  P. 


Ores  ;     Process    of  treating  ■ 


.  B.  F  Bacon, 
Pittsburgh,  Pa.,  Assignor  to  Metals  Recoverv 
Co.  U.S.  Pat.  1,197,589,  Sept.  12,  1916.  Date 
of  appl.,  June  28,  1915. 
To  enable  the  constituents  of  non-sulphide  ores 
to  be  separated  fronj  associated  gangue  and  from 
each  other,  by  flotation,  the  finely  divided  ore  is 
subjected  to  the  action  of  hydrogen  sulphide 
in  the  presence  of  an  exce.ss  of  sulphur  dioxide, 
to  produce  colloidal  sulphur  within  the  mixture 
and  convert  the  metal  compounds  present  into 
sulphides.— W.  E.  F.  P. 

[Copper-zinc]  ores;    Concentration  of .     B.  F. 


Bacon,  Pittsburgh,  Pa..  Assignor  to  Metals 
Recovery  Co.,  New  York.  U.S.  Pat.  1,197,590, 
Sept.  12,  1916.  Date  of  appl.,  Nov.  10,  1915. 
Non-sulphide  ore  containing  metals  forming 
sulphides  soluble  and  insoluble  in  acid  {e.g.  zinc 
and  copper,  respectively),  is  treated  with  excess 
of  acid,  followed  by  hydrogen  sulphide.  The 
mixture  is  then  subjected  to  a  flotation  process 
whereby  a  concentrate  rich  in  acid-insolublo 
sulphides  is  obtained  ;  the  residual  acid  pulp 
is  neutralised,  treated  with  alkali  sulphide, 
and  then  by  flotation  to  recover  the  acid-soluble 
sulphides.  Sulphide  copper  ore  is  partly  roast«d 
to  convert  the  sulphides  into  compounds  soluble 
in  acid,  then  treated  with  acid  and  hydrogen 
sulphide  in  succession,  and  finally  by  flotation  to 
jecover  the  copper  sulphide. — W.  E.  P.  P. 


Metal ;    Compound  - 


B.  E.  Eldred,  Assignor 
to  General' Electric  Co.,  New  Y'ork.  U.S.  Pat. 
1,197,615,  Sep. 12, 1916.Date  of  appl.,Sep.l8,1913. 

A  WIRE  having  as  a  whole  a  lower  coefficient  of 
expansion  than  platinum,  is  composed  of  a  core 
of  nickel  steel,  a  layer  of  copper  vi  elded  to  the 
core,  and  an  exterior  sheath  of  platinum  welded 
to  the  copper. — T.  St. 

■  [icith   copper].     H- 


Ferrous   metals  ;     Plating  - 

Eldridge,  New  York,  Assignor  to  The  Metals 
Plating  Co.  U.S.  Pat.  1,197,616,  Sept.  12, 
1916.  Date  of  appl.,  Apr.  3,  1913. 
Ferrous  metal  is  coated  with  cupric  oxide  and 
heated  at  substantially  the  melting  point  of  the 
cupric  oxide  for  about  4  to  10  seconds,  until  the 
iron  reacts  with  the  oxygen  of  the  oxide.  A  sub- 
stantially continuous  coating  of  metallic  copper 
in  a  weld-like  union  is  thus  formed  The  iron 
oxide  formed  is  superposed  on  the  copper  and  is 
finally  removed. — T.  St. 

Metals;      Plating .     W.     E.     Watkins,    New 

Y'ork.  U.S.  Pats,  (a)  1,197.694  and  (B) 
1.197,695,  Sept.  12,  1916.  Date  of  appl.. 
Aua.  17,  1915.  (See  also  Eng.  Pat.  18,932  of 
1914  ;  this  J.,   1916,  53.) 

(A)  To  plate  iron  or  steel  with  copper,  a  coating 
consisting  of  a  reducible  compound  of  copper,  a 
suitable  reducing  liquid  vehicle,  a  finely  divided 
solid  reducing  agent,  and  finely  divided  particles 
of  copper,  is  applied,  and  the  metal  and  coating 
are  heated  to  so  high  a  temperature  and  for  so 
long  as  to  form  an  adherent  plating  layer  of  copper. 

(B)  Instead  of  the  coating  described  in  (a),  a 
svibstantially  homogeneous  copper-plating  sus- 
pension, comprising  finely  divided  particles  of 
copper,  together  with  a  suitable  spreading  vehicle 
of  a  reducing  character,  containing  finely  divided 
carbon  in  suspension,  is  used.- — T.  St. 

[Gold  and  silver.]  Precious  metals  from  their  ores  ; 

Method  of  extracting .    T.  B.  Crowe,  Victor, 

Assignor   to    The    Portland    Gold    Mining    Co., 

Colorado   Springs,   Colo.      U.S.   Pat.    1,198,011, 

Sept.  12,  1916.    Date  of  appl..  Mar.  2,  1915. 

Air  is  blown  continuously  through  a  mixture  of 

the  finely  divided  ore  and  cyanide  solution,_  the 
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closed  containinp  vessel  havinp  »  rolatiyely 
small  air  outlet  so  tbat  the  mixture  is  nmintained 
under  pressure. — W.  E.  F.  V. 

[Gold  and  Hhrr.]   Precious  metals  from   their  ores  ; 

Process  of  extracting — - — .      A.   K.   Viindercook. 

Alameda,    Assignor   to    L.    B.    Mcihirtry,    San 

Francisco.  Cal.     U.S.  Pat.  1,198.080,  Sept.  12. 

191li.  Date  of  appl..  Oct.  24,  1914. 
A  MIXTVKE  of  the  cround  sulphide  ore  with 
alkali  cyanide  solution  is  causeil  to  impinge 
repeatedly  on  a  layer  of  mercury  liy  which  the 
larger  metallic  j^articles  ai-e  amalgamati  d.  The 
alkali  s\ilpliii\e  formed  is  decomposed  by  the 
mercury -alkali  cyanide  pi-oduced  in  the  solution, 
mercury  sulphide  beini:  precipitated  and  the 
alkali  cyanide  i-ogenerated.  The  precious  motals 
are  recovered  liy  the  usual  methods  from  the 
cyanide  solution  and  amalgam. — W.  E.  F.  P. 

Heials  [gold  and  silver'] ;   Process  and  apparatus  for 

extracting from  their  ores.    Koering  Cyanid- 

ing  Process  Co.  Fr.  Pat.  479,68.'?,  Sept.  7,  1915. 
WiTinx  a  closed,  horizontal,  rotary  cylinder  a 
smaller  perforated  cylinder  is  fixed  co-axially  l)y 
means  of  channel  irons  which  divide  the  annular 
space  between  the  cylinders  into  longitudinal 
compartments.  The  perfoi-atcd  cylinder,  into 
which  the  ore  and  solvent  (cyanide  .solution)  are 
charged,  is  lined  inside  vrith  a  refractory  filtering 
medium  in  the  form  of  slabs  or  Ides,  the  lat  ter  beinp 
maint.iincd  in  position  by  angle  irons  disposed 
longitudinally  so  as  to  form  a  series  of  narrow 
shelves  al<in"g  the  inside  of  the  chamlier,  and 
"  caulked  "  witli  strips  of  lime  wood  or  other 
inat«rial  adapted  to  expand  when  moistened. 
'  Means  are  provided  for  the  admission  of  air  and 
water  or  other  liquid  to  the  inner  and  outer 
cylinders,  the  arrangement  being  such  that  during 
rotation  the  solvent  is  caused  to  pass  repeatedly 
through  the  ore  and  filtering  medium  in  alter- 
nately opposite   directions   before   discharge. 

— W.E.F.P. 

Arsenical   material ;     Process   of   treating f/or 

the  recovery  of  zinc].  D.  Anderson,  jun.,  San 
Francisco,  Cal.  U.S.  I'at.  1,108,09.-),  Sept.  12. 
1916.  Date  of  appl.,  Feb.  7,  1914  ;  renewed 
June  6,  1916. 

ARSEync.KL,  ore.  fluo-dust,  etc.,  containing  iron  and 
zinc,  is  treated  with  rather  more  than  sullliient 
sulphuric  acid  (or  gases  contiiining  sulphur 
trioxide)  to  convert  the  bases  present  into  normal 
sulphates,  and  the  mixture  evaporated  to  dryness 
and  hea.ted  to  expel  arsenic.  After  being  roasted 
at  siich  a  temperature  that  onh'  a  small  pi-oportion 
of  the  zinc  is  rendered  insoluble,  the  residue  is 
leached  with  water. — W.  E.  F.  P. 

Bearing  rrifilcrial  and  process  of  ffroducing  the  same. 
R.  E.  Rich.  Chicago,  111.  U.S.  Pat.  1,1 98,1. ",2. 
Sept.  12,  1910.    Date  of  appl.,  Apr.  17,  1915. 

ifoi-TKN  Babbit  metal  is  incoi-poratcd  with  par- 
ticles <:l  giaphitc,  the  latter  being  lieavily  coated 
with  lead  and  having  a  minimum  sj).  gr.  of  O-S  ; 
the  mixture  is  allowed  to  solidify. — Vi.  K.  F.  P. 

Copper-refining.     U.  A.  Garred,  New  York.     U.S. 

Pat.  1,198.4:{4,  Sept.  19,  1916.     Date  of  appl., 

Apr.  20,  1916. 
CoppKR  is  melted  and  "  flapped  "  in  a  ciipola 
wherein  it  is  subjected  to  the  action  of  flaming 
particles  and  highly  heated  products  of  com- 
bustion and  air.  The  molten  metal  is  partially 
"  poled  "  by  Ijeing  passed  over  solid  carlionaceous 
material,  and  is  then  conducted  1o  n.  "  ])oling 
fiUTiace  "  where  it  is  first  blown  with  air  tfi  ctTcct 
any  desired  oxidation,  and  finally  with  non- 
oxidising  gas  charged  with  finely  divided  carlion 
particles  to  complete  the  "  poling."     Tlic  molten 


"  flapped  "  copper  is  received  fi'om  the  cupola 
into  a  tilting  ladle,  fr<>in  wliich  if  is  delivered 
alternately  to  two  "  poling  furnaces  "  spaced 
aimrt. — T.  St. 

Brass  and  copper  alloi/.-)  ;    Process  of  making . 

li.    H.    Clamcr.    I'liila.lelpbia,    Pa.       U.S.    Pat. 
l,198,618,Sep.  19.1911'..  Dat  cof  appl.,Feb.l6,1915. 

Tin?  copper  is  melted,  then  introduced  into  an 
electric  furnace,  and  the  alloying  materials  added, 
a  proper  temperatiu'C  being  maintained  during 
tlie  addition  to  avoid  volatilis.ation  ;  tlie  resulting 
alloy  is  finally  brought  to  the  projier  casting  tem- 
perature.— B.  N. 

Brass:     ilethod   of  obtaining dirrrthj   hy   the 

7i.se  of  lotr-qradr  :inc  ores.    M.  Pierron.    Fr.  Pat. 
479,599.  Aug.  20,  1915. 

FlNELY-POwnERED  low-grade  oxidised  zinc  ore, 
etc.,  is  heated,  preferably  in  <Tucitiles,  with  an 
excess  of  carbon  and  copper  strips  or  turnings 
to  SCO"— 950°  C.  for  (!  to  10  hours,  whereby  the 
zinc  vapour  is  absorbed  by  the  copp>^r,  without 
fii.sion  of  the  product.  The  copper  may  llius  be 
converted  into  brass  contiiining  10  to  20%  Zn  in 
one  operation.  By  repeating  the  operation  three 
or  four  times,  the  zinc  content  may  be  raised  to 
■10 — 45  °o-  '"'t  to  obtain  any  given  exact  com- 
position, it  is  necessary  to  melt  the  brass  so 
fonued.  and  make  suitable  additions  of  copper  or 
zinc. — T.  St. 

I'anmm- filler  :    Rotary [for  use  in  treatment 

of  ore.i].      E.   Wagner,   New  York.      U.S.    Pat. 
]',198,8S0,Sep.l9,]910.Datcofappl.,Mar.l:?,191S. 

An  apparatus  for  recovering  values  from  ore 
.solutions  consists  of  a  drum  m.ade  up  of  two 
rolai-y  rings,  forming  t\co  indei)en<ient  compart- 
m(  Ills,  and  a  number  of  iiulependenl  and  detach- 
able filtering  units  attached  to  the  periphery  of  the 
drum.  Each  unit  consists  of  a  p.an  with  a  grooved 
perforated  bottom  on  which  rests  filtering  material. 
Each  pan  communicates  through  perforations  « ilh 
both  comp.artments,  one  of  which  is  connected  with 
a  pressiu-e  system  and  the  other  with  a  suctitm 
system.  Two  valves  are  associated  with  each 
pan  for  controlling  the  conimuniiations  witli  the 
t\^o  compartments,  and  means  .are  provided  for 
automatically  actuating  tlie  valves  during  the 
rotation  of  the  drum.  The  material  to  be  filtered 
is  fed  into  the  pans  from  above  as  the  drum 
rotates. — T.  St. 


Lead  matte  ;    Treating 
Pa 


U.  ^^■edge.  Ardmore, 
U.S.  Pat.  1.19K,SS2,  Sept.  19,^1916.     Date 


of  appl.,  Jan.  29,  1918. 
l>i:.\D  matte  is  p.assed  through  .i  furnace  of  the 
supei-posed  lieai'th  type  so  arranged  tJiat  the 
matte  is  first  genfly "  heated,  and  Later,  when  a 
.suit«able  proportion  of  the  sulphur  has  been 
renio\  ed.  strongly  lio.ated  to  complete  the  desired 
desulpluirisation. — T.  St. 

^VehHng[;    Flux  for ].    C.  W.  Plielps,  Coupc- 

ville,  ^^'ash.,  Assignor  to  D.  IC.  iUchardson, 
Riverside,  Wash.  U.S.  Pat.  1.199,020,  Sept.  19, 
1916.    Date  of  appl.,  Jvine  6,  1914. 

A  FLUX  for  welding  and  working  iron  and  steel  is 

composed   of   volcanic   ash    9   parts,   and   sodiiuii 

chloride  1  part. — W.  I''.  F. 

Zinc   and    load;     Cnndennrr  for   vapours   oj j- 

Soc.  Anon.  .M</t.alliiigi(iue  "  Procdd(?s  de  Laval." 
Fr.  Pat.  478,942,  June  7.  1915. 
Thk  bottom  of  a  vertical  conden.ser  is  closed  by 
a  conical  member  wliich  forms  part  of  a  rotary, 
sand-.sealed  receiving  diamtier  and  supports  one 
or  more  shaped  but  loos<4y-fitting  blocks.  Ky 
the   grinding  action   set  up   between   the   blocks, 
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tlip  Clinical  Ii.tsc.  and  (he  suios  of  tlie  comlenMer  on 
votatin;;  llic  i-.M-civiii;;  clianilier,  the  <;lii!uilcs  of 
mctiil  iiciciilafini;  Uiroiipli  (hi-  intcM-sticcs  lictweeu 
these  meiiiliei-s  ,i.re  caii.sed  to  coalesce  anil  the 
liqiiiil  nietal  to  llow  liinvn  the  conical  .surface  into 
the  chamber  beneath. — \V.  E.  K.  I". 

[Lead-zinr]  ores  ;    Process  for  the  irealmrnl  oj  loic- 

grude.  complex .    H.  ¥j.  L.  Kii^vet.     I'Y.  Fat. 

47i>.039.  June  ir>.  101. I. 

Low-(:k.\i>k,  complex  ore  not  amenable  to  concen- 
tration by  ordinary  methods  and  containin};.  for 
example,  lead,  /.inc.  arsenic,  antimony,  and  precious 
metals,  is  mixed  with  oxide  and  sulphide  ores  of 
iron  and  a  little  copper  (ore  or  scrap),  and  the 
mixture  sii\elted  witli  ii-on  .slag,  in  a  water-jacketed 
furnace,  to  pi-odiice  a  matte  containing  all  the 
metals  in  cjuetrtion.  The  matte  is  tapped  into  a 
converter  and  '"  blown  "  in  the  presence  of  pow- 
dered coke  to  eliminate  the  more  volatile  metals, 
which  are  recovered  as  oxides  or  sulpliates,  in  con- 
densing chambers,  and  leave  a  matte  lich  in  copper 
and  containing  the  precious  metals. — W.  E.  F.  P. 


Metal   alloys  ;     Fusion    of  - 


A.    HermaiLsen. 
Fr.    Pat.    479,757,'  Sept.    17,    1915, 

I  In  the  manufacture  of  alloys  {e.g.  brass)  composed 
]  of  volatile  and  non-volatile  metals,  loss  by  %-olatil- 
1  isation  is  prevented  by  melting  the  non-volatile 
'  constituents  together  at  a  higher  temperature  than 
usual  and  adcling  the  volatile  metals  after  the 
charge  is  removed  from  the  furnace. — W.  E.  F,  P. 

Ores  ;    Tico-stage  process  for  the  treatment  of  - 


Westdeutsche      Thomasphosphat-Werke      Ges., 
Berlin.    Ger.  Pat.  294,119,  May  20,  1914, 

The  ore  is  first  smelted  in  an  electric  furnace,  with 
exclusion  of  air,  or  in  a  reducing  atmosphere,  and 
the  reduced  material  is  separated  fi-om  the  slag 
and  transferred  to  a  fuel-fired  furnace,  reverbera- 
tory  furnace,  or  converter  for  further  treatment. 

—A.  S. 


Steel;   Manufacture  of 


by  the  basic  open-hearth 


process.  A,  E.  Davies,Bilston,  U.S.Pat.l. 198,827, 
Sept,   19,   191(i,     Date  of  appl..  Sept.  21,   1915. 

See  Eng.  Pat.  20.5.S2  of  1914  ;   this  J.,  1915,  874. 


Manganese-steel  ;     Heat   treatment   of - 


.  Man- 
ganese Steel  RaU  Co.  Fr.  Pat.  477.SS0,  JIar.  4, 
1915.  Under  Int.  Conv..  Apr.  17,  1914. 

See  U..S.  Pat.  1.123,003  of  1914  ;  this  J.,  1915,  181. 

Coatings  of  copper  upon  iron  and  steel ;   Process  for 

obtaining   adhesiie .       S.    O.    C'owper-Coles, 

London.     U.S.  Pat.   1,198.703,  Sept,   19,   1916. 
Date  of  appl.,  Aug.  24,  1914. 

See  Eng.  Pat.  25,.393  of  1913  ;   this  J..  1914,  793. 

MeUils  from  their  ores  :    Apparatus  for  the  recovery 

of .      Koering   Cvaniding  Process   Co.,  and 

B.    R.    Koering.    Detroit,    Mich,.    U.S.A.      Eng. 
Pat.  12,137.  Aug,  23,  1915. 

See  U.S.  Pat.  1,163,828  of  1915  ;  this  J..  1916,  184. 

Coasted    ores ;     Process    and    apparatus    for    the 

treatment  of with  liquids.     A,  Pamen.     Fr, 

Pat.  477.906,  Mar.  5,  1915.     Under  Int.  Conv., 
Mar,  17,  1914, 

iEE  Eng.  Pat.  15,254  of  1915  ;    this  J.,  1915,  838. 

VetaUurgical  iurnaces.    I.  Hall.    Fr,  Pat,  478,158 

Mar.  26,  1915.    Under  Int.  Conv.,  Mar.  23,  1914 

iEE  Eng.  Pat.  7238  of  1914  ;    this  J.,  1915,  556. 


Metals  ;   Electrical  deposition  of by  fusion,  and 

electrodes  therefor.  Slaugliter  and  ('o.,  Ltd. 
Fr.  Pat.  478,247,  Apr.  3,  1915.  Under  Int.  Conv., 
.Tune  3,  1914. 

See  U.S.  Pat.  1,144.390  of  1915  ;  this  J.,  1915,  838. 

Sulphide  ores  ;  Separation  of  mi.ved .   Jlinerals 

Separation,  Ltd.  Kr.  I'at.  478,478,  Apr.  22, 
1915.    Under  Int.  Conv.,  May  1,  1914, 

See  Eng.  Pat.  5650  of  1915  ;    this  J.,  1916,  639. 

Concentration  of  ores.  Jlinerals  Separation,  Ltd. 
Fr.  Pat.  479.719,  Sept,  11.  1915.  Under  Int. 
Conv.,  Sept.  16,  1914. 

See  Kng.  Pats.  19,855  and  19,856  of  1911  ;  this  J., 
191(i,  184. 

Volatile  metals,  especially  zinc  ;    Manufacture  and 

condensation  of in  the  electric  furnace.    A./S. 

•Metalforedling.    Fr.  Pat.  478.770,  Jan.  27,  1915. 

See    Ger.    Pats.    289.493.    290,499.    290,690,   and 
291,492  of  1914  ;    this  J„  1916,  427,  606,  695, 

Ores  ;   Process  of  smelting and  electric  furnace 

therefor.  F,  W,  Highfield.  Fr.  Pat.  478,778, 
May  21,  1915. 

See  Eng.  Pats.  4937  of  1914  and  2728  of  1915  ; 
this  J.,  1915,  720. 

Metiils  from  metalliferous  materials  ;   Extraction  of 

.    H.  D.  Rankin.    Fr.  Pat.  479,493,  Aug,  10, 

1915. 

See  U.S.  Pat.  1,150,787  of  1915  ;  this  J.,  1915,  968. 

Protective  coatings  of  alloys  for  metal  articles,  and 
process  of  applying  the  same.  C.  Mark,  Fr.  Pat. 
479,509,  Aug.  13,  1915. 

See  U.S.  Pat.  1,155,317  of  1915  ;  this  J.,  1915,1151. 

Process  for  forming  a  metal  coating  upon  cement- 
mortar,  plaster-mortar,  or  gypsum-mortar,  trass- 
nwrtar  and  the  like,  with  or  without  admixture  of 
sand,  granite,  marble,  and  the  like.  Eng.  Pat. 
14,226,  See  IX. 

Antimony  compounds  for  treatment  of  parasites 
and  parasitic  diseases  of  plants  [and  extruction  of 
antimony  from  metaUurgical  products].  Fr.  Pat. 
479,097.    See  XIXb. 


XL— ELECTRO-CHEMISTRY. 

Lead  accumulator  ;    Theory  of  the  - 


.     C.  Ferv. 

Jour,  de  Phvs..  1916.  21.   'Amer    J.  Sci.,  1916, 

42,  366 — 368. 
The  behaviour  of  the  lead  accumulator  while  dis- 
charging is  stated  to  be  similar  to  that  of  a  primary 
cell,  such  as  the  manganese  cell,  with  a  soUd 
depolariser,  with  the  difference  that  the  negative 
electrode  gives  rise  to  an  insoluble  salt.  The 
theory  of  "  double  sulphating  "  is  stat«d  to  be 
incorrect,  and  the  reaction  during  normal  discharge 
is  given  bv  the  equations  : — Pb-|-H2S04-|-Pb307  = 
PbS04+H,0-|-3PbOo,  or  Pb+H^SO^-f  Pb205  = 
PbSOi+H20-f2Pb02.  These  equations  show  a 
formation  of  15  and  10-4  grms.  of  the  higher  oxide 
per  ampere-hour  respectively,  and  the  best  com- 
mercial tests  have  given  12  to  14  grnis.  for  thin 
plates  slowly  discharged.  The  quantity  of  acid 
combined  during  the  discharge  is  exactly  one-half 
of  the  amount  required  by  the  theory  of  "  double 
sulphating,"   and  the   variations  in  mass  of   the 
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positive  plate  are  very  small  and  are  in  the  opposite 
sense  to  those  required  liy  the  theory.  If  the 
fomuila  Pb.O..  is  aeeeptetl,  the  mass  of  lead  in  the 
positive  eleitrode  must  be  exactly  double  that 
takiiifj  part  in  the  reaetion  in  the  ne>;ati\e  grid  : 
the  active  material  of  the  positive  plate  is  reduced  ! 
to  lead  peroxide  during  the  discharge. — B.  N.  i 


Patents. 
Elertrvlyscrs  :       Bi-polar     elrclrodf  ■ 


G.  G. 
Hepburn,  JIanchcster.  Kng.  Pat.  12,730,  Sept. 
6,  1915. 

TiTE  electrodes  are  suspended,  face  to  face,  by 
means  of  insulating  collars  on  an  insulating  bolt, 
so  as  to  form  narrow  vertical  adjustaWe  cells,  '. 
open  at  the  top  and  bottom,  between  the  electrodes. 
These  spaces  are  closed  at  the  side  by  walls  formed 
of  insulating  material  fixed  in  vertical  gi-ooves  in 
the  electrodes.  Portions  of  the  upper  part  of  each 
electrode  are  cut  away,  so  that  a  trough  is 
formed  above-  each  narrow  cell.  The  lower  end 
of  each  of  th'^  nari-ow  cells  is  partially  closed  by 
a  movable  bar  or  wedge,  and  parallel  grooves 
are  cut  in  the  elettivdes  on  each  side  of  these 
to  prevent  passage  of  the  electi-olyte  from  one 
cell  to  another.  Electrolyte  is  delivered  con- 
tinuously to  the  upper  ti-oughs.  and  falls  in  sheets 
through  the  vertical  cells  for  treatment. — B.  N. 

Eleclrolylic  apparatus.  W.  E.  Greenawalt.  Denver, 
Colo.'  U.S.  Pat.  1,198.024,  Sept.  12,  1916. 
Date  of  appl.,  Dec.  14,  1911;  renewed  Mav  11, 
191C. 

Horizontal  cathodes  are  arranged  within  a  tank 
containing  the  cathode  electrolyte,  and  an  anode 
beU,  containing  horizontal  anodes  and  anode 
electrolyte,  and  closed  below  by  a  diaphragm.  Is 
STispended  within  the  tank  and  oscillated  by 
suitable  means.  Cleans  are  also  provided  for 
separately  introducing  and  withdr.iwing  theanode 
and  cathode  electrolytes,  and  for  catching  and 
removing  the  dLsintegratcd  anode  material.  A 
reagent  is  introduced  into  the  anode  bell  to  combine  i 
with  the  Uberated  anions,  and  th(!  regenerated 
electrolyte  is  withdrawn  through  a  flexible  outlet 
attached  to  the  anode  bell  and  pa.ssing  through 
the  cathode  electrolvte  and  the  sides  of  the  cathode 
tank.— B.  N. 

Furnace  ;     Electric    arc .     t'.    O.    A.    Dovle. 

Notodden.  Assignor  to  Norsk  Ilydro-Elektrisk 
Kvaelstofaktifselskali.  Cliristiania.  Norwav. 
U.S.  Pat.  1.198,110,  Sept.  12.  1910.  l)at«  of 
appl.,  Apr.  13,  1915. 

A  s;rppoRT.  projecting  inwards,  is  fixed  to  the 
wall  of  the  furnace,  and  an  adjustable  electrode  Ls 
mounted  in  the  support,  the  electrode  projecting 
through  an  aperture,  in  the  wall,  of  larger  diameter 
than  the  electrode.  The  aperture  is  surrounded 
by  a  collar,  and  a  spherical  cap  Ls  an-anged  to  slide 
on  the  collar  and  electrode,  and  is  pressed  by  a 
spring  against  the  collar  so  as  to  form  a  gas-tight 
joint. — B.  N. 

Carbon  articles ;  Method  of  [electrically]  heatiiu/ 
in  independent  units.  .7.  W.  Brown,  Lake- 
wood,  Ohio.  Assignor  to  National  Carbon  Co., 
Cneveland.  Ohio.  U.S.  Pat.  1,198.610,  Sept.  19, 
1910.     Date  of  appl.,  .Tune  0,  1912. 

Thk  body  fjortion  of  an  electric  resistance  furnace 
is  foririfed  a.s  a  movable  receptacle,  which  Ls  removed 
from  its  position  for  charging  and  discharging,  and 
is  then  replaced  and  connected  to  the  electrodes. 

—B.N. 


Electrodcit  for  electric  arc  furnaces  :    Supports  for 

.     Norsk     Hvdro-Elektrisk  Kvaelstofaktic- 

selskali.  Fr.  Pat.  478.191.  Apr.  23.  Htl.->. 
Under  Int.  Conv.,  .\pr.  30,  1914. 

Ske  U.S.  Pat.  1.198.110  of  1010;  preceding. 

Electric  arc  furnaces.  Norsk  IT  vdro-Elokt  ri.sk 
Kvaelstofaktieselskab.  Fr.  Pat.  478,094.  ila\ 
15,  1915.     Under  Int.  Conv.,  May  19.  1914. 

See  U.S.  Pat.  1,193,882  of  1910  ;  this  J.,  1910.971 

Insulating  vtaierial  [from  tcastc  paper]  and  process 
for  producing  the  same.  U..S.  I'at.  1.198,028. 
Sec  V. 


Electrolysis  of  alkali  chlorides. 
See  VII. 


Eng.  Pat.  101.440. 


Electric  furnace.      I'.S.  Pat.   1,198,625.     See  X. 

Elcctricutly  indicatiiKj  the  presence  of  saline,  nlka- 
line,  and  acid  i7ni>uritics  in  feed  uatcr  used  for 
stcatn  qeneraiors  and  other  purposes.  Eng.  Pat. 
101,38'7.     See  XIXb. 


XII.— FATS;  OILS;   WAXES. 


Vegetable  oils  ;   Xew  sources  of  - 


7,.   angew. 
(Tiem.,   1910,   29,  303. 

The  propoi-tion  of  oil  (2J"„)  said  to  be  obtain-ible 
from  lime  (linden)  seeds  (this  .J..  1910,  1009)  has 
been  under-estiuiated.  Recent  determinations 
gave  9-4 "(,  of  oil,  wliUe  very  good  seeds  of  'Cilia 
/o?n<>»/os(f  yielded  12-30  "„  and  those  of  T.  panifolin 
20-36 °o  on  extraction.  From  the  oil  extracted 
from  horse  chestnuts  up  to  about  80  "f,  of  an  edit)le 
oil.  which  resembles  r.ape  seed  oil  in  composition, 
can  be  oVitained.  OIKicial  instructions  have  been 
Lssued  in  Germany  tliat  tli<'  fat  mvist  be  extracted 
from  those  fruits  before  thcv  are  u.sed  for  fodder. 

— C.  A.  M.      I 

Oil  extraction  from  oliccs  ;  Utilisation  of  the  residues 

of .     Ti.  ChevaUer.    Bull,  de  I'Agric.  Timi,";, 

1915,  19,  277—283.     BuU.  Agric.  Intell.,  191U. 
7,  591—592. 

The  margines  of  French  olive  growers  is  identical 
with  the  amurca  of  the  ancii-nt  Ijatins,  who  used  it 
.'is  a  fertiliser  and  insecticide.  It  is  estimated 
that  about  80.000  metric  tons  of  this  product  is 
wasted  yearly  in  T''rance.  Analysis  by  Bertain- 
chand  of  a  sample  of  margines  of  sp.gr.  1-1 5li 
.gave  the  following  results  : — Mineral  matter, 
24-20;  potash.  12-43;  soda,  0-30;  lime.  n-7.S  ; 
phosphoric  aii(i,  0-39  ;  chlorine,  2-52  ;  and  nitro- 
genous substances,  3-98  grms.  per  Utre.  The 
annual  lo.ss  to  the  soil  from  this  .source  woiild  thus 
amount  to  9800  tons  of  potash,  3200  tons  of  nitro- 
genous substances.  000  tons  {)f  lime,  and  .''.00  tons 
of  phosphoric  acid.  It  is  s\iggested  that  tliis  wa.ste 
product  .should  be  u.sed  eitiier  in  the  form  of  a 
powder  or  a  wash  to  destroy  scale  insects. — C  A.  M. 

Oil-seeds  derived  from  American  palms  ;  Some  fiew 

.     G.  T.  lirav  and  F.  Iv.  Elliott .     Analyst. 

1010,  41,  298—302. 
Sevkkai,  specimens  of  oil  sc^eds  from  South  and  1 
Central  America  were  ex.amined  at  the  Imperial 
Institute  ;  the  kernels  of  the  see<ls  or  nuts  will 
possibly  form  valuable  ad<litions  to  the  oil  socmIs 
now  utilised  as  sources  of  edilde  fat.  In  the  case 
of  Bahassu  iuid  Cohuiie  nuts  there  is  considerable 
dimcultv  in  .-xtrai-ling  the  kernels  from  the  nuts 
on  account  of  the  tliick  hard  shells.  About  1200 
tons  of  Babassu  kernels  was  exported  during  191  j.| 
The  composition  of  the  kernels  and  the  <haracters 
of  the  fats  are  given  in  the  following  table  : — 
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AttaUa 
species. 

Atlalea 
Cohune, 

Attroeart/itm  species. 
A.  mlgare. 

Acroeomia 
species. 

Acroeotnia 
sckrocarpa. 

MaximUxana 
regia. 

Popular  or  nativp  luunes. 

Ba.ssoba,            Cohune. 

Babassu,      I        f'oytm, 

CoeolJabassu.  i       Cahoun. 

\        Large 
Xucan.            Panama 
nuts. 

1 

Paraguay 
kernels. 

Gru-gru 

kernels. 

Cokcrite 
kernels. 

1 
Oilgin.                            Brazil.              British 

Hoiuliiras. 

S.  America.      S.  America. 

S.  America. 

W.  Indies. 

BritUh 
Guiana. 

rorarosition  of  kernels: — 
Moisture    

4-2 
67-2 

% 

4-5 

6o-4— 71-6 

%          i            % 

6-5                      7-1 

48-6           1         37-6 

1 

% 

6-0 

65-2 

% 

6-1 

57-0 

% 
11-3 

Oil      

56-9 

t'liaracters  of  oil : — 

M.  pt 

Titre  test      

26°  C. 
23°  C. 

0-868 

5-5 

249 

22°— 24°  C. 
19-7°— 21°  C. 
0-870 

1-2—  20-4 
''5-'-4 — 2.i6-5 

30-5»  C. 
27°  C. 
0-867 
2-9 
249 
11-0 
3-8 
5-9 
0-3 

250 

21°  (;. 

0-865 
2«-l 

247 
28-5 

6-5 
10-2 

0-3 

21-5°  C. 
0-868 
1-4 
254—255 
16-2—21-0 
5-7—  6-8 
100 — 12-6 

27°  C. 
24-2°  C 

Sp.gr.  at  100°/15°C 

Acid  value    

Saponif.  value      

0-867 

3-1 

253 

Iodine  value  (Hiibl,  17  hrs.) 
Beichert-Wollny  value 
Polenske  value     

15-S                11-0—  13-7 

5-8                  «-8—     8-3 

10-2                12-5 —  15-4 

13-0 

30 

7-0 

Onsaponifiable  matter,  % . . 

0-3 

0-2—     0-3 

0-4—  0-5 

0-3 

Shark  liver  oil;  A  hiijhly  XDisaluruted  hydrocarbon 

in .     M.  Tsujimoto.     ,T.   Ind.  Ens;,  ('hem., 

1916,  8,  889—896.     (See  also  Mastbaum,  this  J., 
1916,  :U6.) 

The  hydrocarbon,  squalene.  present  in  certain 
shark  liver  oils  (this  J..  1916,  609),  could  readily  be 

Srcpared  on  a  comniercial  scale  in  .Tapan  by 
istilUng  oils  containing  it  under  reduced  pressure 
or  with  superheated  steam  and  then  washing  the 
distillate  with  alkali  to  remove  free  fatty  acids. 
The  hydrocarbon  has  trS  =1-4965,  and  is  readily 
soluble  in  ether,  petroleum  spirit,  carbon  tetra- 
chloride, and  acetone,  and  sparingly  soluble  in  cold 
alcohol  and  glacial  acetic  acid.  When  mixed  with 
1%  of  cobalt  resinate,  it  dried  in  about  10  days  in 
winter  to  a  colourless  smooth  fihn,  firmer  than 
films  obtained  from  fatty  oUs.  The  product 
obtained  by  complete  hydrogenation  of  squalene 
is  an  oU  resembling  '"  liquid  paraffin,"  wliich  sets  to 
a  transparent  jelly  at  — SO''  C,  and  liecomes 
mobile  again  at  —35°  C. — ^A.  S. 

Hydrogenation   of  fatiy   oils ;   Problem   oj   catalyst 

poisons  icith  reference  to  the .     C.  Ellis  and 

A.   A.    Wells.     J.    Ind.    Eng.    Chem.,    1916,    8, 
886—888. 

One  of  the  chief  difficulties  in  the  hydrogenation 
of  low-grade  oils,  stich  as  fish  and  wliale  oils,  is 
that  the  nickel  catalyst  is  soon  rendered  inactive. 
In.  some  cases  the  substance  which  affects  the 
catalyst  is  absorbed  or  fixed  by  the  latter,  for  if 
the  inactive  catalyst  be  remo\ed,  the  hydrogen- 
ation can  be  readily  completed  with  a  fresh  quantity 
of  catalyst.  ^Moreover  in  many  cases  oils  can  be 
purified  by  agitating  with  spent  catalyst  so  that 
hydrogenation  can  subsequently  be  readily  effected. 
Of  various  methods  tried  for  removing  the  sub- 
stance or  sub.stances  which  render  the  catalyst 
inactive,  agitating  and  heating  the  oil  w  ith  freshly 
precipitated  copper  hydroxide  was  found  most 
effective,  especially  if  preceded  by  treatment  with 
caustic  soda,  or  sodium  carbonate  solution.  Satis- 
factory results  in  this  way  were  obtained  with  cod 
oil,  menhaden  oil,  and  herring  oU.  With  dog-fish 
oil  it  \ras  necessary  to  filter  oft"  tlie  catalyst  after  a 
preliminary  treatment,  then  add  a  mixture  of 
finely-divided  nickel-copper  hydroxide,  and  again 
treat  with  hvdrogen  before  satisfactory  hardening 
could  be  effected. — A.  S. 

.  B.H. 

904. 


Arachidic  acid  [arachis  oil^ :  Detection  of 

Kerr.     .T.    Ind.    Eng.    "^ '"'" 

The 


.„,..    ^„e-    Chem.,    1916,    8,    „.... 

presence  of  5  %  of  peanut  (arachLs)  oU  in  olive 


— W.  P.  S. 

oU,  cottonseed  oil,  soya  beau  oU,  and  corn  (maize) 
oil  can  be  detected  by  the  follov.-ing  method.  20 
grms.  of  the  oil  is  saponified  with  .■ilcoholic  potas- 
sium hydroxide,  and  the  excess  of  alkali  is  neutral- 
ised with  a  25  "„  solution  of  acetic  acid  in  95  % 
alcohol,  in  presence  of  phenolphthalein.  The 
mixtiu-e  is  treated  with  50  <-.c.  of  a  5%  solution  of 
magnesium  acetate  in  a  mixture  of  equal  parts  of 
w-ater  and  95  %  alcohol,  heated  to  boding,  cooled 
to  the  ordiuarj'  temperature,  with  occasional 
shaking,  and  then  kept  at  10" — 15"  C.  until  next 
day.  The  precipitate  is  filtered  off,  washed  twice 
with  50%  alcohol  and  three  times  with  water,  then 
treated,  in  the  flask  in  which  precipitation  was 
effected,  with  100  c.c.  of  hot  water  and  sufficient 
dilute  sulphuric  acid  to  decompose  the  magnesium 
salts.  The  separated  fatty  acids,  after  washing 
with  water,  are  dissolved  in  90  "„  alcohol,  and 
.arachidic  acid  separated  by  cryst.ijlisation. — A.  S. 

Marine  animal  oils  in  oils,  fats,  and  soaps  ;  Detection 

of .     J.    Marcusson    and    H.    von    Huber. 

Mitt.  K.  Materialpriif.,  1916,  34,  56—60. 

Products  such  as  "  neutraline  "  prepared  by 
heating  marine  animal  oUs  in  absence  of  air  or  in 
presence  of  an  inert  gas,  do  not  respond  to  the 
octobromide  test  (3Iitt.  K.  Materialpriif.,  1911, 
469),  but  give  a  positive  result  with  TorteUi  and 
Jaffe's  colour  reaction  (tliis  J.,  1914,  1061  ;  1915, 
1102).  They  are  also  characterised  by  high 
specific  gra\ity  (over  0930)  and  high  viscosity 
(from  31-7  to  49-5  Engler  degrees  at  20"  C.  in  four 
samples  examined ).  Certain  other  oUs  possess  high 
specific  gravity  and  high  viscosity,  but  may  be 
easily  recognised,  e.g.,  castor  oil  by  its  solubility 
in  alcohol  and  liigh  acetyl  value,  '•  soluble  castor 
oil  "  (blowTi  castor  oil)  by  yielding  a  considerable 
ciuantity  of  hydroxj'-acids  insoluble  in  petroleum 
spirit,  and  lithographic  varnish  and  similar  pro- 
ducts prepared  from  linseed  oU,  by  their  odour 
and  by  the  phytosteryl  acetate  test.  Hydro- 
genated  marine  animal  oUs  may  be  detected 
by  examination  of  the  unsaponifiable  matter 
for  the  presence  of  octodecyl  alcohol  of 
m.pt.  60°  C.  (Marcusson  and  Meyerheim.  this  J., 
1914,491).  Clupanodonic  acid,  the  constituent  of 
marine  animal  oUs  to  which  the  octobromide 
reaction  is  due,  is  present  in  smaU  quantities  in 
some  oUs  from  terrestrial  animals,  but  in  cases 
where  anv  doubt  may  arise,  recourse  may  be  had 
to  quantitative  determination  of  the  amount  of 
octobromide,  and  to  determinations  of  the  iodine 
values  of  the  oU  and  of  the  liquid  fatty  acids. — A.  S. 

c2 
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[Nov.  13,  1916. 


Subirrogenic  acids.  [FaNy  acids  frofit  cork:]  F. 
St-iirti  ami  O.  Tomuiasi.     Gaz.  Chim.  Tt-al.,  lOUi. 

46,  11..  i:>s»  -H!.s. 

Ths  autlioi-s  have  shown  proviovisly  (this  .T.,  15)1S, 
342)  thai   the  eoustitiien!  ot  rork  uainod  fellonic 
acitl   l>y    Kiigler  is  really   o-hydivxyheheuie  acid. 
Invt-sti^ation  of  the  sulieHiiic  and  tloionic  acids  of 
Gilson  (!>;»  Cellule.  \'l.,  l.s>H>.    (t:!)  has  now    shown 
that    these  are  respectively   ricinoleic   acid   or  an 
isomer  and  a  s;»turated    tricarlioxvlic  acid   of   the    , 
fatty   series.   t\.ll  ,,(t"0011 ),.    ni.pt.  121"  C.  Cork    | 
substance  must  thei-efore  lie  reirarded  jvs  a  comhin-    ' 
ation  of  eellnlosic  and  hemicellulosic    derivatives 
with   prodiK-ts  of  the  enzymie  oxidation  of   fatty 
acids. — A.  S. 

Surface  tension  of  oil-tcalcr  rniulsionK.     A  flolalion 
theory.     Belchie  and    Nea).     ^>(f    X. 

Detection  of  benzoic  acid  in  [edible]  fats.     Stadlin. 
See  XIXa. 

Glycerin    as    medicine.     Sec    XX. 

Catalytic  hydrogenation  of  orijnnic  compounds  tcilh 
base  metals  at  the  ordinary  temperature.  In- 
fluence of  contact  poisons  on  hudroqcnaiion. 
Kelber.     Sre  XX. 

Patents. 

Catalysts  for  hydroi/enation  processes,  particularly 
for    the    hydroijciiation    of   fatly    acids    and    their 

esters  ;     Preparation    of .     K.    B.    Iliggins, 

Wallasey.  Eng.  Pat.  23.873,  Oct.  21,  1913. 
Fatty  acid  salts,  such  as  the  formates,  of  nickel, 
cobalt,  iron,  or  copper,  are  heated  until  the  mass 
blackens,  preferably  in  a  vessel  from  which  the  air 
has  l)een  expelled  by  means  of  mtrogen  or  other 
inert,  gas.  The  resulting  product  does  not  lose 
its  catalj-tic  activity  on  exposure  to  the  air  at 
ordinary  temperatures. — C.  A.  M. 


Horizontal 
D.   T. 


Cocoa    [cacao]    butter    and    the    like 

hydraulic  presses  for  pressing  out  ...    _. 

Ilanel.    Dresden.   Germany.     Eng.   Pat.    13,188, 
Sept.   1.5,   1915. 

A  HORIZONTAL  pres.s  constructed  on  the  principle 
of  the  upright  "  pot  press."  contains  a  series  of 
annular  vessels  or  hollow  pots,  which  are  pressed 
forw-ard  by  the  piston  until  a  cover  plate  comes 
against  the  end  member  of  the  series  and  closes  it, 
after  which  the  pix>ssing  is  r-ompleted  by  the 
telescoping  of  the  hollow  pots  and  plungers  in  the 
column.  The  piston  is  then  drawn  back,  and  the 
pots  are  clamped  in  position  whilst  uncoupled 
from  the  succeeding  press  plungers,  which,  when 
now  moved  forward  again,  expel  the  press-cakes 
from  the  hollow  ves.sels. — (".  A.  .M. 

Catalysts    [for    hydroqenation     of    oils    and    fats]. 

N.  Sulzberger.      Fr.  Pat.  478.911.  .Tune  i,  191.5. 

Under  Int.  Conv..  Feb.  2.5  and  June  9,  1914. 
See  U.S.  Pat.  ],143..3.32  of  1915  ;  this  J.,  1915,  822. 

Process  of  reyeneraling  [nickel]  catahjsls.     U.S.  Pat. 
1,199,032.     Seel. 


XHL— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Paints;    Effect  of  storaijc  on   mixed .     E.   E. 

Ware    and     K.    E.    C'hristman.     J.    Ind.    Ene. 
("hem.,   1910.   8,  H79— ,ss:i. 

Mixed  paints  to  which  .small  quantitie.s  of  water 
containing  an  emulsifying  agent  have  been  added 


to  retard  settling  of  the  pigment,  may  deteriorate^ 

i>ii  piMlonged  storage  owing  to  '"  skinning  "  or  to 
"  puttying."  The  former  term  is  used  here  to 
di'note  the  formation  of  an  amorphous  soapy  layer 
between  the  settled  (ligmi'nt  and  the  supernatant 
vehicle,  And  the  iatler,  the  gelatinisiition  of  the 
whole  of  the  paint  to  a  soft,  putty-like  mass. 
.Sevenvl  samples  of  compi>site-l)ase  paints  which 
had  been  kept  for  periods  varying  fi-om  two  to 
eight  years  weiv  examined.  The  amorphous 
layer  in  Siimples  of  paints  in  which  "skinning" 
had  occurred,  was  found  to  consist  chietly  (e.g. 
to  the  extent  of  over  M0"„)  of  zinc  soap,  and  ita 
formation  is  due  to  coniliiiiation  of  the  oxides  of 
the  pigment  with  free  fatty  acids  pix)duced  by  the 
saponification  of  the  oil  'of  the  vehicle  by  the 
aqueous  emulsifying  agent.  When  dissolved  resin- 
atcs  formed  inna  added  "  gloss  oU  "  are  present 
in  sullicient  quantity,  the  viscosity  of  the  vehicle 
is  increased  to  .such  a  degree  tl\at  the  metallic 
soaps  formed  and  the  pigments  are  prevented 
fivm  settling,  and  "  livering  "  or  "puttying" 
takes  place.  It  is  suggested  that  an  aqueous 
emulsifying  agent  containing  a  substance  which 
exerts  no  saponifying  action  on  linseed  oil  should 
be  used,  or  a  non-aq\ieous  protective  colloid,  such 
as  aluminium  palniitate  or  oleate.  should  be  added 
to  prevent  settling  of  the  pigment.  The  setting 
of  mixed  paints  to  .a  hard  mass  might  be  pre\  cnted 
by  grinding  the  pigments  in  an  oil  of  fairly  high 
acid  content  or  by  adding  the  optimum  amount  of 
lead  or  zinc  soap  to  the  pigments  gi-ound  in  a 
neutial  oil. — A.  S. 

Turpentine  :    Italian .     Oil  of  turpentine  from 

Pinus  pinca.  L.      F.  C.  Palazzo.     Annali  Chini. 
Appl..   liiK).   6,   1.S5— 1.53. 

TfRPEXTlNE  has  been  collected  and  distilled  on  a 
small  scale  in  Tuscany  for  the  past  live  or  six 
years,  but  the  pi'oduction  of  Italian  oil  of  turpentine 
is  negligible  compared  with  the  quantity  (about 
.3000  nietric  tons  per  amium)  imported,  chiefly 
from  the  I'nited  States  and  France.  Italian  tur- 
jientine  is  cbtained  fi-om  Pinus  jiinastcr  (/'.  viari- 
tinni)  and  from  P.  pinca.  and  the  variable  character 
of  the  product  is  due  to  the  fact  that  the  two  kinds 
are  distilled  together  indiscriminately,  although 
they  yield  oils' of  entirely  dilTerent  characters. 
The  author  has  examined  samples  of  oil  of  turpen- 
tine distilled  in  the  laboratory  with  steam  at 
2  J — 3  atm.  pressure  f  i-om  spe<imens  of  t  he  oleoresiu 
of  P.  pinca  collected  under  his  personal  super- 
vision. The  charactei-s  of  the  oil  were  :  sp.gr. 
at  15- C  0  8473— 0S.507  :  ji'i' -a-4731  — 11737  ; 
aj,  (100  nmi.)-  -9380=  to  -97-30'  ;  flash  point 
(Abel  apparatus.  « ith  l)ath  at  80=  C).  50—51  =  C.  ; 
soluble  in  about  5  vols,  of  00  "„  alcohol.  On 
fractional  distillation  the  oil  \ielded  85 — 90",,  dis- 
tilling between  174  and  180' C.  and  this  fraction 
was  found  to  consist  almost  entirely  of  limonenc. 
The  piu'e  limonene  obtained  from  it  by  (li.stilling 
in  presence  of  sodium  and  again  fractionating,  bail 
the  characters:  li.pt.,  ]7.j  — 170=  C.  ;  sp.gr.  at 
20  ,15' ('..  0-84.32:  nW  1-1720:  o'd" --  —120-30. 
It  is  urged  that  the  i)i-odtu-tion  of  oil  of  turpentine 
fi-om  P.  pineu  should  be  developed  in  Italy,  as  the 
oil.  apart  from  tb-  advantages  it  possesses  in  many 
respects  over  ordinary  oil  of  tin-pcntine.  is  of  value 
as  a  commercial  souri-e  of  limonene.  which  is  largely 
used  in  the  mamifadure  of  artificial  es-sential  oils 
and  si-ented  soajis  and  as  a  solvent  in  the  vamW' 
industry. — A.  S. 

Kauri-gum   industry  of  Sen-  Zealand  in    1915-10 
Board   of  Trade   .1.,   0(-t.   26,    1910. 

The  second  annual  Heport  of  the  SuperinteudenI 
of  the  Kauri  (iuni  industrv  in  New  Zealand  states 
that  shortly  after  tin-  declaration  of  war  there  was 
a  decided  slump  in  the  industry,  and  in  order  to 
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alli'viato  the  (Icpre.s.sion  the  X''\v  Zealaml  Govorn- 
niciit  iia.sscil  ail  .\it  in  UU  1  uliirli  i-in])<>\vcri'(l  the 
Mini.'itcr  of  Land  to  V.'uy  ami  sell  k""'-  The 
oripinal  iiitentinn  was  to  advanci-  up  to  50",,  of  the 
value  of  the  fir^im  on  the  basis  of  prices  current  on 
1st  July,  Ii)14,  and  when  the  truni  was  sold  to  hand 
over  to  tlie  proilucer  the  proceeds  less  th^'  :unounti 
advanced  and  all  diaries  incurred  in  conn'ction 
with  (he  Ixandlinp  of  the  fiuni.  Later  it  was 
arranged  to  make  a  further  advance  of  20°q.  and 
finally,  liy  an  anien<lins  Act  in  UU.j.  the  .Minister 
was  empowered  to  make  jnirchases  outright,  the 
probability  being  tliat  all  future  purchases  will  be 
so  made.  The  -\ct  of  1914  referred  to  aljove  also 
a\itliorised  the  Minister  of  Lamls  to  employ  work- 
men on  the  Crown  gum  lands.  This  was  given 
effect  to.  and  the  system  known  as  "  face-digging  " 
was  put  into  operation.  Tlie  special  feature  of 
"  faoe-digging  "'  is  that  while  recovering  gum  from 
the  surface  of  the  gi-ound  the  surface  is  levelled 
and  made  suitable  for  .subsequent  farming  opera- 
tions. Wherever  it  is  practicalile  stumps  are 
removed  in  the  process  of  digging  operations,  as 
is  also  loose  tindier.  for  it  is  under  the  stumps 
that  the  large  deposits  of  gum  are  often  found. 
For  the  profitable  carrying  on  of  this  work  it  will 
be  necessary  to  obtain  some  mechanical  appliance 
for  dealing  with  the  timber,  not  only  in  order  to 
remove  it  from  the  ground.  Viut  also  to  facilitate  its 
disposal.  Murh  consideration  has  been  given  to 
the  possibility  of  extracting  gum  from  this  timber 
Gum  is  also  collected  by  tajiping  kaviri  trees.  It  is 
said  that  it  is  possil)le  to  lileed  the  kauri  without- 
doing  any  appreciable  injury  to  the  tree,  and  it  is 
estimated  that  tor  every  million  feet  of  milling 
lumber  in  a  forest  a  net  annual  revenue  of  £75 
could  be  obtained  Viy  the  tapping  process.  The 
fossil  kauri  gum  when  taken  from  the  ground  is 
scraped  with  .i  strong  pocket  knife  in  order  to 
clean  it.  Some  better  method  of  cleaning  is 
necessary,  and  a  sand-blast  apparatus  of  local 
invention  seems  to  promise  good  results.  An 
experimental  plant  equipped  at  .Auckland  proved 
successful,  and  a  factory  was  afterwards  erected 
in  Dargaville  to  clean  gum  for  the  market.  The 
quantity  of  gum  exported  in  191.5  was  4575  tons, 
valued  at  £279.133.  as  compared  with  S473  tons, 
valued  at  £497.444,  in  the  previous  year.  Prom 
1st  January  to  30th  June  in  the  current  year, 
however.  2644  tons  of  gum,  valued  at  £164.291, 
was  exported.  Latterly  there  was  little  or  no 
demand  for  Government  advances  owing  to  the 
tact  that  local  merchants  were  buying  freely  and 
at  good  prices.  The  T'nited  States  not  only  takes 
by  far  the  greatest  proportion  of  the  kauri-gum 
output  of  New  Zealand,  but  also  the  most  expensive 
grades.  The  giim  exported  to  the  United  King- 
dom includes  a  considerable  proportion  of  low- 
grade  chips  and  dust  used  in  linoleum  manufacture. 
Consideralile  attention  has  been  directed  lately  to 
the  question  of  the  profitable  utilisation  of  kauri- 
swamp  peat  by  the  extraction  of  oils  and  other 
valuable  products,  and  two  syndicates  have  carried 
out  a  large  amount  of  preliminary  investigation 
work  in  connection  therewith. 

Formatioti  of  cobalt  aluminate,  cobalt  orihoslannafe, 
and     Finman's     qreen.     Hedvall.     Sec     VII. 

Patents. 

Paint  for  general  jrnrposes  ;  Composition  of  matter 

to  be  used  as  a .     N.  B.  Arnold.  Brooklvn, 

X.Y..  U.S.A.     Eng.  Pat.  101.3(i5.  Feb.  8,  1916. 
(Appl.  Xo.  1860  of  1916.) 

A  P.\IXT  which  has  good  covermg  power  and  does 
not  crack  or  peel  when  dry  is  obtained  by  incor- 
porating zinc  oxide  (300  lb.)  with  silica  (75  lb.) 
and  linseed  oil  (9  galls.). — C.  A.  51. 


Paint  composition.  B.  T.  Brooks  and  F.  W. 
Padgett.  .Assignors  to  Gvilf  Refining  Co..  Pitts- 
burgh, Pa.  U.S.  Pat.  1.197,599.  Sept.  12,  1916. 
Date  of  appl..  Aug.  10,  1914. 

Tiiic  pigment  is  incorporat<>d  with  an  unsaturat«<l, 
non-saponifialde.  non- volatile  hydrocarbon  which 
will  yield  a  film  on  drying. — C.  A.  .M. 

Crai/ons,    pencils,    or    masses ;    Phosphorescent    or 

himinoiis .     Srif-laminous  pencils  or  crayons. 

\V.   C    Home.   North   Cheam.     Eng.   Pats".    (.\) 
16.518  and  (B)  16,519,  Nov.  23,  1915. 

{A)  PiiospHOKESCEKT  calcium  sulphide  prepared 
as  described  in  Eng.  Pat.  805  of  1881,  or  commercial 
"  luminous  sulphide  of  calcium  "  is  digested  with 
a  mixture  of  water  and  alcohol  until  the  lime 
preseid  is  completely  slaked.  It  is  tlu-n  incor- 
porated with  a  mixture  of  soap  with  spermaceti, 
lanoline,  or  an  oil  such  as  castor  or  almond  oil, 
with  or  without  crystalline  sodium  phosphate, 
and  the  warm  mass  is  moulded  into  crayons,  which 
■nUl  remain  permanently  soft.  The  calcium 
sulphide  may  be  replaced  by  phosphorescent  zinc 
sulphide,  which  should  be  moLstened  with  alcohol 
before  compounding  with  the  other  ingredients. 
(B).  Lviminous  pencils  which  do  not  require  exposure 
to  light  are  prepared  by  mixing  a  radioactive 
substance,  such  as  commercial  radium  bromide 
(30  grains)  with  a  "  screen  element  "  such  as  zinc 
sulphide  or  the  like  (90  grains),  and  incorporating; 
the  mixture  with  a  fatty  or  soapy  medium  .such 
as  an  alcoholic  solution  of  pure  potasli  soap  or  a 
chloroform  solution  of  wax,  or  both  ;  or  the  active 
ingredient  may  be  mixed  with  gum.  or  with  a 
finely  powdered  resin,  and  the  mixture  formed  into 
a  mass  by  pressure  and  heat. — C.  A.  JI. 

Mimeograph  inks,  and  process  of  making  same. 
R.  Hochstetter.  Assignor  to  The  Ault  and 
Wiborg  Co.,  Cincinnati.  Ohio.  U.S.  Pats. 
(.K)  1,198.440,  (B)  1.198.441,  and  (c)  1,198.442. 
Sept.  19,  1916.    Date  of  appl.,  Feb.  4,  1914. 

(.\)  A  CABBOX  black  pigment  is  ground  with  a 
mineral  oil,  with  or  without  the  addition  of  a 
small  proportion  of  a  blue  pigment,  and  the 
mixture  is  incorporated  w^th  Turkey-red  oil  or 
other  sulphonated  oil.  (B)  A  coloured  pigment  or 
lake  colour  is  used  instead  of  the  black  pigment 
specified  in  (a).  (c)  A  dye.stuff  of  the  desired 
colour,  or  its  base,  is  dissolved  in  alcohol,  an  acid 
capable  of  forming  oil-soluble  colours,  and  » 
small  proportion  of  a  solvent  for  basic  aniline 
dyestuffs  are  added.  The  solution  is  ground  with  a 
mineral  oil,  wdth  or  without  the  addition  of  another 
pigment,  and  Turkey-red  oil  is  added  to  the 
mixture. — C.  A.  M. 

Wooden    articles  :     Superficial    finishing    of . 

E.  S.  Buffum.  Newton.  Mass.  U.S.  Pat.l. 197.601, 
Sept.  12,  1916.    Date  of  appl.,  Sept.  3,  1912. 

The  surface  is  treated  with  melted  rosin  or  other 
filling  material  until  air  and  moisture  have  been 
expelled  from  the  pores.  The  rosin  is  then  allowed 
to  harden,  and  the  surface  is  coated  with  a  phenol- 
resin  varnish  or  other  "  convertible  varnish," 
and.  after  drying,  is  heated  at  a  temperature 
below  the  melting  point  of  the  rosin.  untU  the 
resinous  constituent  of  the  varnish  has  become 
hardened. — C.  A.  M. 

Clarifying  agents  from  the  nitro-derivatives  of  resins, 
balsams,  or  their  constituents.  C.  Bauer.  Ger. 
Pat.  292,542,  Nov.  3,  1914. 
Nitrated  colophony,  resin,  balsam,  etc..  may  be 
used  for  clarifying  turbid  aqueous  liquids.  The 
nitro-derivatives  are  ground  vgry  finely  with  a 
small  quantity  of  water  or  dissolved  in  a  solvent 
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inisi-iblo  with  water,  or  in  alkali  hydixixiile  or 
carbonate  solution,  befoi-e  being  added  to  the 
soUition  to  be  ilaritied.  \Yhen  alkaline  solutions 
are  used,  a  preeipitant.  c.;/.  an  acid,  or  a  salt 
swoh  as  lead  aeetate  or  ahiui,  is  also  addeil.  When 
used  for  elarifying  alimentary  proiiiuts.  sueh  as 
uelatin  solutions,  the  nitro-derivatives  must  first 
be  freed  from  bitt<T  sulistames  by  dissolving  in 
excess  of  alkali  hydit>xide  or  carbonate  solution 
and  heating  until  saponification  begins.  Ka-ample  : 
A  solution  of  100  grms.  of  dextrin  in  300  grms.  of 
water  is  stirred  in  the  cold  with  .">  c.c.  of  a  solution 
containing  10",,  of  nitrated  resin  and  !>0°(,  of 
alcohol,  filtered,  and  concentrated  if  necessary  ; 
the  solution  will  remain  clear. — V.  \V.  .\. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA, 

Patents. 

Vuleatiised  rubber  and  the  like ;  Process  for  regenerat- 
ing   .        B.  J.   F.  Varenhoi-st.  The  Hague, 

and  J.  G.Fol.  Delft.  Holland.  U.S.Pat.  1.198.975, 
Sept.  19,  U)Ui.     Date  of  appl..  May  4.  1914. 

The  mat4^rial  is  finely  divided,  boiled  in  an  alkaline 
solution,  and  heated,  with  constant  agitation,  in 
an  atmosphere  of  an  inert  gas  to  a  temperature 
close  to  but  below  the  melting  point. — ('.  A.  M. 

Rubber;     Process   for    mouldiiu;    i-uleanised - 


.T.  D.  Mundi.    Fr.  Pat.  479.543,  Aug.  17,  1915. 
Under  Int.  Conv..  Feb.  23,  1915. 

VrLCANiSED  rubber  waste,  broken  up  or  pow- 
dered, with  or  without  the  addition  of  raw  rubber, 
is  submitted  to  high  pressure  and  raised  tem- 
perature whilst  in  moulds  or  suitable  moulding 
machinery.— F.  C.  T. 

liubber  and  aiialot/ous  substances  ;  Treatment  of . 

Kubber   Regenerating   Co.      Fr.    Pat.    479,785, 
.Sept.  20,  1915. 

See  U.S.  Pat.  1,158,843  of  1915  ;  this  J..  1915,1261. 

Vutcanised     plastic     inateriat ;       Manufacture     of 

articles  of .     Rubber  Regenerating  Co.     Fr. 

Pat.  479,806.  .Sept.  22.   1915. 

See  U.S.  Pat.  1,161.967  of  1915  :  this  J..  1916.  l.SO. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tannin  contents  of  some  Queensland  barks.  .1.  C. 
Briinnich  and  A.  T.  .TefTerLs.  Queen.sl.  Agric.  J., 
1916,  5,  104 — 106.  Bull.  Agric  InteU..  1916,  7, 
687—688. 

The  authors  have  tested  a  number  of  barks  from 
Queensland  trees,  some  of  which  yield  useful 
woods  for  the  tind)er  industry.  Bark's  containing 
over  20'!,',  of  tannin  an-  capable  of  being  exploited 
directly  for  tanning  purpo.ses  ;  to  this  cla,ss  belong  : 
an  undetermined  species  of  acacia  known  as 
"  black  wattle,"  Acacia  implexa.  and  the  inside 
bark  of  Eucalyptus  Cloeziana  ("  Gvmpie  mess- 
mate ")  which  constitutes  about  one-lialf  the  total 
bark  thicknt-ss.  Barks  containing  between  10 
and  20%  of  tannin  may  be  useful  in  certain  cir- 
cumstances and  may  be  exploited  for  the  manu- 
facture of  tanning  extracts,  particularlv  if  derived 
from  large  timber  trees.  The  more  interesting  of 
this  cla-ss  are  :  Acacia  harpophylla  ("  Brigalow  ") 
containing  16*!;,.  which  Ls  widely  distributed  in  the 
West  and  common  on  the  pri(^kly  pear-infested 
lands;  Eucalyptus  mUrocorys  ("Tallow  wood"), 
with  17-66%,  is  a  coa.st«l  tree  but  becoming  rather 


scarce  ;  E.  haemostoma  ("  white  "  or  "  scrub 
gum  ")  contains  11  •97",,,  the  wood  is  largely  used 
for  fencing  and  tirewood  ;  E.  Cloeziana  ("  tiympie 
messmate"),  which  is  fairly  abundant  in  the  neigh- 
liourhood  of  Gympie,  is  large  and  gives  a  usel^ul 
hardwood;  the  entire  bark  contains  11  95%  of 
j    tannin. — J.  F.  B. 

j    Chestnut  extract  ;   Tradimi  in .  Board  of  Trade 

J..  Oct. '26,  1916. 

j  The  Army  Council  have  ordered  that  no  person 
shall  buy,  sell,  deal  in,  or  make  delivery  of  chestnut 
extract  imported  from  any  country  other  than  an 

I    Allied     country     or     dcjiendencies     thereof     after 

I  Aug.  1st,  l!tl6,  except  as  authorised  and  per- 
mitted by  or  on  behalf  of  the  Director  of  Ai-my 

I   Contracts. 

[Tannery]  lime  liquors;   Determination  of  sulphide 

I        itt .     H.G.Bennett.     Collegium  (Ixmdon). 

191C,  219—233.     (See  also  this  .1..  191(i.  179.) 

The  author  recommends  tlie  addition  of  both 
ammonia   and  ammonium   fhloiidc   to   the   .V/IO 

'  zinc  sulphate  solution  used  for  the  titi'ntioii  of  the 
sulphide  as  suggested  liv  Blockev  and  Mehd  (this 
J..  1912.360:  l»M.2li!')).  The  dillicultics  attend- 
ing the  use  of  a  sohition  to  whicli  ammonia  alone 
has  been  added,  i.e.  the  precipitation  of  zinc 
hydroxide  and  the  in<oini)lete  precipitation  of  zinc 
.s\di)hide  due  to  the  formation  of  complex  ions, 
are  largely  avoided,  though  the  method  is  not 
.suitable  for  liqiiors  containing  less  than  0-1%  of 
sodium  .sulphide.  If  the  reagent  is  made  up  accord- 
ing to  the  author's  prescription  (Collegium. 
London,  1915.  314),  an  amovmt  of  liijuor  needing 
at  least  3-5  c.c.  of  reagent  should  be  used  to  ensure 
solution  of  zinc  hydroxide  initially  precipitated 
bv  the  lime.  The  copper  sulphide  precipitation 
method  of  JlcCandlish  and  W  ilson  (this  J.,  1914, 
liOti)  is  criticised  on  account  of  the  uncertain  com- 

i  position  of  the  sulphide  precipitate.  As  a  rapid 
control  method  the  liquor  m.ay  be  treated  with 
excess  of  sodium  arsenite  sohition.  acidified,  the 
.arsemc  sulphidi^  and   oiganic   matter  filtered  olT. 

I    and  an  ali<(Uot  portion  of  the  filtrate  titrated  with 

'  iodine  solution  after  adding  excess  of  sodium 
bicarbonate. — F.  C.  T. 

Use  of  bark  for  paper  specialities.     Kress.     See  \'. 

Patents. 

Depilation  or  de-u-ooUnq  of  skins  ;   Process  for 

R.  Vidal.     First  Addition,  dated  July  10,  1914, 
to  Fi-.  Pat.  474,426.  Nov.  27,  1913  (this  J.,  1915. 

1105). 

A  TEPin  or  cold  solution  of  the  preparation  of 
castor  oil  and  alkali  sulphide  described  in  the 
princijial  patent,  acts  as  a  swelling,  degreasing. 
and  unh.airing  .igent  on  skins  immersed  in  it  or 
painted  with  it  on  the  flesh. — F.  C.  T. 

Watcrproofinrj  the  soles  of  footwear  [icilh  nitro- 
cellulose, etc.].  A.  V.  St.  Armande,  Nitshill. 
Scotland.     Eng.  Pat.  12.840,  Sept.  8,  1915. 

A  MIXTITRE  of  nitrocellulose  (which  may  be  in  the 
form  of  celluloid),  nitrated  castor  or  other  oil,  and 
a  gemiicide  such  as  3-iia))lithol.  is  applied  to  the 
leather  or  other  fabric  b\-  ]iaiiiliiig  on  in  solution 
or  by  fa.stening  on  as  a  solid  layer  or  .sheet.  I'ig- 
nients,  dvcs,  etc..  inav  be  acbled  to  the  material. 

— F.  C.  T. 

(Hue    and    other    adhesives  ;     Substitute    for • 

V.     G.     Bloede,     Catonsville,     Md.       U.S.    Pal. 
l,198,100,Sep.  12,1910.  Dateof appl., Jan.2,1015. 

A  coMi'O.srnox  is  claimed  consisting  of  starch 
or  hydrolysed  starch,  caustic  alkaU,  and  a  lead 
compound. — F.  C.  T. 
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Casein    musses ;     Process   inid    npparnliis   for   the 

nitinitfiifliire    of   traiisparrni    honi-til.r .      A. 

Bnrtels,  Ilarlmrg.  Gennanv.      lOnt;.  I'at.  i:«,20:i, 
Sopt.   15,   1915. 

Dry  I'omiiKTcial  ca.soin  is  agitated  witli  a  .solvent 
for  fats,  notably  a  mixture  of  ah'ohol  with  petro- 
leum spirit  or  lien/.ene,  at  a  tenipeiature  al)ove 
that  of  the  atmosphere,  and  is  tlien  dried  and 
troateil  in  the  usual  manner.  The  ca.sein  may  he 
introdueed  into  a  removalile  strainer  drum,  wliich 
rotates  in  a  liorizontal  cylinder  coatainiug  the  .sol- 
vent. After  eomplete  extraetion  of  the  f.at.  the 
solvent  is  drawn  o(T,  .ind  the  casein  is  heated  in 
the  same  drum  in  vacuo. — C.  A.  M. 

Pnsein  nmde  by  the  tise  of  rennet.  Soc.  di  Esport- 
azione  Polenfjhi-Lombardo.  and  K.  Soncini. 
Fr.  Pat.  478.290,  Star.  0,  1915.  Under  Int. 
Conv.,  Mar.  25,  1914. 

Lactic  ferment  is  added  to  milk,  which,  after  a 
certain  acidity  h.as  been  attained,  is  coaijulated 
at  40"  0.  by  means  of  rennet.  Casein  so  produced 
is  sohdile  in  acids  and  alkalis,  and  when  in  alkaline 
solution  is  not  precipitated  by  cakium  or  barium 
hydroxide.  It  is  also  superior  in  binding  power  to 
-oi'dinarv  casein. — F.  C.  T. 


XVI.— SOILS;  FERTHJSERS. 

■■a-Crolo)tic  acid,  a  soil  conslilucnl.  E.  H.  Walters 
and  L.  E.  Wise.  J.  Agric.  Res..  1910.  6,  1043 — 
1045. 

A  S.\5IPLF.  of  infertile  -Susquehanna  fine  sandy  loam 
soil  from  Texas  was  extracted  with  a  2  "„  solution 
of  sodium  hydroxide  for  24  hours.  After  acidifying 
and  filtering,  the  liquid  was  extracted  with  ether, 
and  the  concentrated  ethereal  solution  shaken  with 
sodiuni  l)isulpliite  to  remove  aldehydes,  etc.  The 
bisulphite  solution  was  then  extracted  i-epeatedly 
with  ether,  the  comliined  extracts  were  evaporated, 
and  the  residue  sublmied.  The  purified  suliliinate 
was  identified  as  pure  a-crotonic  acid.  The  yield 
obtained  was  94  mgrms.  from  50  lb.  of  soil.  It  is 
suggested  tliat  the  acid  may  be  a  decomposition 
product  of  cellulose,  or  it  may  result  from  the 
hydrolysis  of  allyl  cyanide,  a  constituent  of  the 
essential  oils  from  certain  plants. — E.  H.  T. 


Phosphoric  odd  :  Effect  of  - 


on  the  decomposition 


of  sugar  in  the  soil.  S.  Herke.  Kiserletrigvi 
Kozlemenvek,  1915.  18,  857—884.  Bull.  Agric. 
Intell.,   1916,   7,  645 — 646. 

The  decomposition  of  sugar  in  soil,  as  measured 
by  the  amount  of  carbon  dioxide  liberated,  is 
conditioned  by  the  chemical  nature  of  the  soil 
and  by  the  presence  of  certain  nutritive  salts. 
There  appears  to  be  a  connection  between  such 
action  on  the  part  of  phosphoric  acid  and  the 
larger  yields  wliich  it  produces  in    manurial    ex- 

Seriments.  Experiments  on  oats  and  mustard 
emonstrated  that  increased  crop  yields  and 
increased  liberation  of  carbon  dioxide  advanced 
■pari  passxi.  The  accelerating  action  of  phosphoric 
acid  on  the  decomposition  of  soil  sugar  is  favour- 
ably influenc'ed  by  calcium  carbonate,  by  nitric 
nitrogen  (005  grm.  per  kilo,  of  soil,  applied  assodiimi 
I  niti-ate),  by  anuuonium  sulphate  (005  grm.  nitrogen 
per  kilo.)  in  certain  soils,  and  by  potassium 
sulphate  in  some  cases.  In  general,  the  addition 
of  nitrogenous  and  potassium  compounds  affects 
the  action  of  the  phosphoric  acid  in  dilTerent  ways 
in  different  soils,  and  a  variation  in  the  amount 
of  one  nutritive  salt  influences  the  action  of  the 
other. — E.  H.  T. 


Biuhii.'nd  peat  {"  hiimor/on  " ) ;    Experiments  with 

.     F.  J.  Cliittendeu.     .1.  Hov.  llortic.  Soc, 

1915.  41,  305—326.     Bull.  Agric.  InteU.,  1910, 
7,  651—655. 

Pot  experiments  with  begonia  i)lants  {Pe;ionia 
senijxr/lorcns)  and  with  Eupatorium  udcnophorum. 
grown  in  loam,  in  loam  and  raw  peat,  and  in  loam 
with  bacterised  peat,  sliowed  the  fertilising  power 
of  the  last  named  in  an  unmistakable  manner. 
Similar  tests  on  seedling  tomatoes  gave  a  like 
result  ;  it  was  however  remarked  that  the  increased 
development  was  confined  to  the  aerial  parts  of 
the  plants.  The  difTerence  between  the  loam 
series  and  the  loam  and  raw  i^eat  series  was  very 
sliglit,  and  tliat  between  the  b.acterised  and  the 
raw  peat  was  too  great  to  be  ascril)ed  to  dilt'ei'ence 
in  water-retaining  capacity.  Tlu!  hypothesis  that 
the  treated  peat  contains  "  acti\ators  "  is  sup- 
ported by  the  fact  that  large  doses  of  it  caused 
very  little  increase  in  growth  but  were  not  detri- 
mental. Tonaatoes  were  also  gr<)w^l  in  sand 
cultures  and  watered  with  extracts  of  bacterised 
peat,  boiled  peat,  untreated  peat,  and  with  an 
ammoniacal  extract  of  raw  peat.  None  of  the 
plants  did  well ;  those  treated  with  the  ammoniacal 
extract  died  within  two  days,  and  those  that 
received  the  humogen  grew  to  twice  the  size  of  the 
rest.  Hence  it  is  interred  that  the  particular 
Ndrtue  of  this  fertiliser  lies  in  its  water-soluble  con- 
stituents. The  results  obtained  in  the  field  ex- 
periments were  much  less  satisfactory.  Radishes, 
turnips,  and  French  beans  were  grown  in  a  very 
sandy  soil,  and  dressings  of  2  tons  per  acre  were 
used  for  both  treated  and  untrea,ted  peat.  There 
was  no  difference  in  the  growth  of  the  plants  in- 
either,  or  in  the  cfuitrol  plot.  "  Early  \Miite  Stone  " 
turnips  were  cidtivated  in  plots  receiving  (a)  no 
dressing.  (6)  humogen  (1  ton  per  acre),  and  (c)  the 
same  plus  150  grms.  of  manganese  sulphate. 
There  was  a  slightly  accelerated  growth  and  a 
small  increased  yield  in  (6),  but  the  increase  was 
mostly  in  the  leaves.  In  (c)  the  ixjot  and  aerial 
development  was  balanced.  The  yield  of  dwarf 
French  beans  was  12  °o  greater  in  soil  dressed 
with  humogen,  and  3  %  greater  in  the  same  soU 
manured  with  untreated  peat,  than  in  the  control 
plot.  No  visible  eiTect  attended  the  application 
of  bacterised  peat,  at  the  rate  of  3  tons  per  acre, 
on  a  grass  plot  measuring  10x60  ft.  The  effects 
of  (1)  humogen  on  turnips  growing  in  a  poor,  un- 
manured  soil  was  compared  with  those  obtained 
liy  using  (2)  humogen  and  farmyard  manure. 
(3)  farmyard  manure,  (4)  the  same  together  with 
artificials,  (5)  no  manm-e,  (6)  lime,  (7)  humogen 
and  lime.  Seven  of  the  ten  plots  were  watered 
artificially.  The  oi-der  of  response  for  the  roots 
only  was  :  7  (best),  5,  3,  2  and  4,  6,  1.  and  for  the 
whole  plants  :  4.  7,  3,  2,  1,  6,  5.  The  w-atered 
plots  as  a  whole  did  better  than  the  unwatered,  but 
in  the  latter  the  bacterised  peat  diminished  the 
yield.  Similar  experiments  performed  in  1915 
on  radishes,  grown  under  glass  and  in  the  open, 
and  upon  turnips,  showed  that  as  regards  the 
weight  of  the  roots,  the  ett'ect  of  the  fertiliser  was 
negligible  ;  it  probably  varies  in  composition. 
Twenty  tons  of  farmyard  manure  co.sting  £8 
(delivered)  is  better  value  than  1  ton  of  bacterised 
peat  at  £10.— E.  H.  T. 

Ammonia  \in  soil  extracts] ;    Aeration  method  for 

[determination  of] .     B.  S.  Davisson.  E.  R. 

Allen,   and   B.   M.   Stubblefield.     J.   Ind.   Eng. 
Chem.,  1916,  8,  S96— 899. 

Experiments  with  ammonium  sulphate  solution, 
and  ^vith  soil  extracts,  \vith  and  without  addition 
of  ammonium  sulphate,  showed  that  quantities  of 
ammonia  up  to  24  mgrms.  can  be  recovered  quan- 
titatively from  250  c.c.  of  solution  by  adding 
0-5  grm.  of  magnesia  and  drawing  air  through  at 
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the  rat*"  of  1080  litres  per  hour  for  21  hours.  Tho 
anuiioiiia  cannot  he  absorbed  roinjiletely  fron\ 
theairunlfsstlielrttterissimblieil  well,  for  instanrc 
in  a  touer  oontaininj:  piei-fs  of  glass  rod.  as  it 
passes  through  the  absorbing  acid. — A.  S. 

riilisation    of   the   rcsuliu's   of   oil   extraction   front 
olives.    Chevalier.    Sec  XI 1. 

Exchaiuje  of  bases  by  siticafes.  Exchange  of  alkalis 
and  ammoniutn  by  hydrous  altiminiuni-alkali 
silicales  {pcnuutilcs).  Rauiann  and  others. 
5ef  XlXn. 

Patents. 


•  for  manure. 


Bones  :     Process    for    ftulverising  ■ 

C.  Deguide.    Pr.  Pat.  478,792.  May  2.->.  191.5. 

Boxes  either  fresh  or  degelatiniscd  are  dried  at 
a  temperatui-e  not  so  high  as  to  decompose  organic 
matter,  and  siilisequeiitly  reduced  to  very  fine 
powder.  A  temperature  of  about  100°  C.  is 
suitable.— P.  C.  T. 

Antimony  compounds  for  the  treatment  of  parasites 
and  parasitic  diseases  of  plants.  Pr.  Pat.  479,097. 
Sec  XIXb. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Sucrose  ;    Constants  of  the  quartz-tcedge  sacchari- 

metcr,  and  the  specific  rotation  of .     Part  I. 

Constants  for  the  2ii-grm.  nonnal  iccig}it.  p.  Bates 
and  R.  P.  Jackson.  I'. 8.  Bureau  of  Standards. 
J.  Wash.  Acad.  Sci.,  1916.  6,  25—31. 

The  sucrose  used  was  carefully  purified,  and  dried 
by  heating  in  vacuo  at  .50" — (iO'  (".  Tlie  absolute 
i-olation  of  the  sucrose  solutions  was  measured 
with  a  large  polarimeter  having  a  silver  scale 
reading  to  thousandths  of  a  degree  :  the  light 
source  was  the  yellow-green  line  X  =  .5461  A.  from  a 
quartz  mercury-vapour  lamp.  In  the  sacchari- 
metric  tests,  two  different  m.ikes  of  instrument 
were  used  in  each  experiment,  viz..  a  Bates 
saccharimeter,  type  Pric.  and  either  a  Schmidt 
and  Ilaensch  or  a  Julius  Peters  in.strument,  the 
mean  value  of  the  readings  of  the  two  instru- 
ments being  taken  as  the  true  result.  -According 
to  the  mean  value  of  the  results  of  ten  experiments, 
the  sfilution  of  the  normal  weight  of  sucrose  gave 
a  rotation  of  but  9fiSH=,  "  sugar  degrees  "  when  the 
saccharimeter  was  calibrated  by  means  of  the 
Herzfeld-.Schonrock  conversion  factor.  34-6.57  (see 
this  J..  1904.  561).  Taking  the  actual  reading  of 
the  normal  sugar  so)uti<in  as  100'.  the  sugar  values 
of  the  quartz  pkates  used  for  calibrating  the  sac- 
charimefers  were  re-calculated,  and  it  was  found 
that  the  true  conversion  factors  are  34-620°  for 
X  =.5892-5  and  40-690  for  A  ^5401.  Porthe  normal 
sucrose  solution  the  absolute  rf>tations  are  34-617° 
for  X  =.5892-5  and  40-763'  for  X=5461.  The 
rotary  dispersion  curves  of  the  quartz  plate  and  of 
the  sucrose  solution  cross  at  abovit  X— 0-58.5fi; 
the  .slight  difference  in  the  i-otary  disper.«ion8 
cau.ses  differences  in  the  saccharimetrii-  readings 
■when  various  light  sources  are  used.  It  is  com- 
puted that  the  thickness  of  the  normal  quartz 
platr^  is  1  -5934 — 1  -5940  mm.  The  values  for  the 
specific  rotation  of  sucrfjse  from  the  authors'  data 
are  [a]»o,„  =66-529"  and  [a]g«„  =78-342'.— A.  S. 

Dextrose  ;   The  saccharimelric  normal  weif/ht  and  the 

specific  rotation  of .     H.  F.  Jackson.     U.S. 

Bureau  of  Standards.  J.  Wash.  .-^cad.  Sci.,  1916, 
6,  .530— .531. 

The  dextrfise  employed  was  prepared  by  repeated 
crystallisation    from    starch    conversifin    products 


or  invert  .sugar,  and  was  finally  drietl  at  60° — 80°  C. 
in  a  vacuum.  The  dcn.sity  of  its  aqueous  solutions 
was  fovind  to  corrcspniul  to  the  formula  1>5"  = 
0  99S4 -r0  0037S^;);  U  00001412/)-.  where  //  is 
tlie  percentage  of  anhydrous  dextrose  weighed 
in  a  va<-vi\un.  The  formula  is  valid  for  vahus  of 
;j  between  5  and  30.  The  normal  weight  of 
dextrose  weighed  in  air  with  brass  weights  is 
32-231  gnus.  This  coiitain-.-d  in  100  c.(-.  of  solution  h 
)>i>>duces  a  rotation  >>(  100  on  the  scale  of  the  H 
iiuartz-wedge  saccl'.ariiucter  « hen  the  latter  is  "• 
controlled  by  the  conversion  factor  dcteruiined 
by  Bates  and  .lackson  (see  preceding  abstract), 
viz.  34-620°  for  X  =5892-5  or  40-690"  for  X--5161, 
or  by  the  citation  of  26-0  grms.  of  sucrose  in 
100  c.c.  of  solution.  Calibrated  by  the  erroneous 
llerzfeld-Schoni'oi-k  factor.  34-657  ,  the  normal 
weight  of  dexti-o.se  is  32-264  grms.  Por  solutions 
more  dilute  than  noriintl,  tlie  i-otations  deviate 
fmm  proportionality,  and  a  small  correction  must 
be  applied.  The  specific  rot.vtioii,  which  is  a 
function  of  the  concentration  of  dexti-ose.  is  given 
by  the  formula  [a]j^s,  ^  (i2-032 +0-04257c  where 
c  is  grams  of  anhydrous  dexfrtise  weighed  in 
raruo  and  contained  in  100  c.r.  of  solution,  ortothe 
formula  [a]-",',  -  1)2-032  +  0  0422;)  +  00001897p2, 
where  p  is  the  percentage  of  dextrose  I>y  weight 
in  i-acuo. — G.  P.  .M. 

Potato  starch  factories  in  Hungary  ;    Waste  tralera 

from .   their  noxiou.-<  action  and  purifiration. 

J.    Halmi.        Viziig\'i    Kozlenu^nvek.     1916.    6, 
1—22.     Bull.  Agric!  Intell..   1916.  7,  736—738. 

The  volume  of  waste  waters  from  the  starch 
factories  amounts  to  1-4 — 2-8  cub.  ft.  per  cwt. 
of  potatoes,  according  t«  the  methods  of  manu- 
facture ;  the  working  of  the  factories  covers 
only  3  or  4  months  in  the  winter,  during  which 
over  2i  million  cwt.  of  potatoes  is  worked  up. 
A  quantity  of  fi-oni  459.121  to  918.212  cub.  tt.  of 
waste  water  is  thus  discharged  daily  during  the 
period  of  activity.  T'nder  these  conditions  the 
method  of  purification  by  irrigation  was  found 
too  cumbersome,  and  has  been  abandoned  in 
favour  of  a  mechanical  system.  Good  results  have 
been  obtained  by  a  sy.steiu  based  on  the  following 
principles  :  purification  of  the  potato -washing 
waters  by  decantation  :  .accumulation  in  special 
ditches  of  the  noxious  waste  wati-r  <,l)tained  in  the 
various  manufacturing  operations,  and  their 
emptying  after  fermentation.  The  innocuous  water 
derived  from  tlic  potato-washing,  amoimting  to 
about  one-third  of  the  total,  is  run  into  a  tank 
capable  of  Imlding  the  deposited  solid  matters 
collected  during  the  whole  season's  working  as 
well  as  the  wat('r  passing  through  at  a  speed  of 
5  mm.  per  sec.  The  deposit  generally  amounts 
to  5°„  of  the  potatoes  worked,  i.e.  about  25  cub.  ft. 
per  10  ton  wacon  of  potatoes.  The  tank  is  divided 
into  sections  for  separate  repairs  and  the  outlet 
is  protected  by  a  wire  sieve  and  boards  to  deflect 
lloating  matter.  The  noxious  watere  fr-om  the 
starch  manufacture,  amounting  to  two-thirds  of 
the  whole,  are  nin  over  dyked  areas  of  ground, 
with  no  outlet,  to  a  depth  of  aljout  3  ft.,  and  then> 
left  to  ferment.  The  area  required  fi'i-  small  fac- 
tf>ries  is  about  5  acres  and  for  large  f,-ict-ories  (20 
wagons  per  day)  85  acres.  Part  of  the  water 
disappears  by  ])ercolation  and  evapor.ition  ;  the 
I  remainder  requires  about  4  months  for  fernienta- 
I  tion  before  it  is  fit  for  release  under  the  control 
I  of  the  authorities.  The  soil  thus  manured  is 
suitable  for  cultivation. — J.  P.  B. 

P.^TEXTS. 

Starch    or    its    derivatives ;     Manufacture   of ■ 

Anon.  Borrii-s.     Pr.  Pat.  478.1,s5.  .Mar.  27.  1915- 
See  Eng.  Pat.  100.675  of  1916  ;  this  J..  1010,  860. 
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Clarifying  agents  from  the  nilro-derivatives  of  resins, 
balsa7ris.  or  their  constituents.  Ger.  Pat.  292,542. 
Sec  XIII. 


Substitute  for  glue  and  other  adhesives. 
1.108.100.     See  XV. 


U.S.  Pat. 


XVIII.— FERMENTATION    INDUSTRIES, 

Pentose  or  pentosans  [i)i   brcirina  nxilcridls]  ;    De- 
termination of 6;/  means  of  Fehlint/'s  solution. 

J.   L.   Baker  ami   IL   P.    E.    llulton:      .\nalvst, 
19I(i,   41,  204—297. 

Eynon  and  Lane's  modification  of  Floliil'-s  method 
(.see  tliis  J.,  1912.  259)  was  applied  to  the  deter- 
mination of  pentoses  and  pentosan.s  in  malt, 
barley,  wort,  lieer,  ete.  The  material  was  distilled 
in  the  iisiial  way  with  hydrochloric  acid  (sp.  gr 
1-Oti)  until  all  tlie  furfural  had  passed  over  into 
U\v  distillate  :  workinet  witli  2  grms.  of  material, 
oi-  80  c.c.  of  liquid  samples,  it  was  usually  founrl 
that  the  wliole  of  the  furfural  had  distilled  when 
ahout  300  c.c.  of  distillate  had  oeen  collected,  but 
the  distillation  was  always  continued  until  a  drop 
of  the  distillate  no  longer  gave  a  reaction  with 
aniline  acetate.  The  acidity  of  the  distillate  was 
determined  bv  titrating  10  c.c.  witli  -V  2  sodium 
hydroxide  solution  and  from  this  titration  was 
calculated  the  amount  of  sodium  chloride  which 
would  be  present  in  an  aliquot  portion  of  the 
neutralised  distillate  (see  below).  An  aliquot 
portion,  say  .50  to  70  c.c,  of  the  distillate  was  then 
neutralised  with  concentrated  sodium  hydroxide 
solution,  dihited  to  80  c.c,  mixed  with  20  c.c  of 
■Fehling's  solution,  and  heated  to  boiling  under  a 
reflux  condenser  ;  the  Vioiling  was  continued  for 
exactly  3,5  niins.,  the  cuprous  oxide  then  collected 
and  weighed,  after  oxidation,  as  oipric  oxide. 
During  tlie  boiling,  a  piece  of  asbestos  board  was 
placed  between  the  burner  and  the  flask  to  prevent 
overheating  of  the  sides  of  the  flask.  Three 
mgnns.  of  cupric  oxide  represents  approximately 
I  mgrm.  of  furfural  ;  the  ratio  furfural  copper 
varied  from  0-3  to  0-32  (see  Eynon  and  Lane,  loc. 
cit.).  The  correction  for  the  amount  of  cupi-ous 
oxide  precipitated  from  Fehling's  solution  by 
sodiuni  cMoride  was  somewhat  larger  than  men- 
tioned by  Eynon  and  Lane,  especially  with  the 
larger  quantities  of  sodium  chloride,  but  it  was 
found  that  the  amount  of  cuprous  oxide  thus  pro- 
duced decreased  considerably  if,  instead  of  boiUng 
the  mixture,  the  flask  was  immersed  in  a  boiling 
water-bath.  This  alteration  in  the  method  is 
recommended  since  the  furfural -copper  value  per  se 
is  not  aiTected.  The  quantities  of  cupric  oxide 
yielded  by  varying  amounts  of  sodium  chloride 
were  as  follows  : — 
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It  is  probable  that  the  production  of  large 
quantities  of  cuprous  oxide  when  sodium  chloride 
and  Fehling's  sohition  are  boiled  over  a  flame  is 
due  to  the  raising  of  the  boiling  point  of  the 
mixture.  The  authors  also  recommend  the  u.se 
of  larger  quantities  "of  Fehling's  solution  and 
i^istillate.  so  that  the  weight  of  cvipric  oxide 
obtained  is  increased  whilst  the  eiTor  is  decreased. 

— W.  P.  S. 


XIXa.— FOODS. 

Milk  ;    Besislance  of  non-njjorina  bacteria   in 

to  the  action  of  heal.  C.  Gorini.  Rend.  Reale 
Inst.  Lomb.,  1915,  48,  950— 901,  Bull.  Acric 
Intell.,  1910,  7,  740. 

.Although,  as  a  general  rule,  the  sporing  bact-ria 
are.most  resistant  to  heat,  it  has  been  found  that 
milk  which  has  turned  sour  after  sterilisation  at 
100  (".  contains  non-sporing  types.  Investigation 
has  shown  that  the  ))rotccliiin  alTorded  to  these 
forms  of  bacteria  is  due  to  the  formation  of  a 
covering  of  casein  aiound  the  cells,  owing  pro- 
bably to  the  biochemical  or  acid-producing  action 
of  the  bacteria  themselves.  Experiments  per- 
formed on  cultures  of  these  bacteria  proved  that 
it  was  not  possible  to  reproduce  the  protective 
phenomena  under  artificial  conditions. — J.  F.  B. 

('Uric   acid  in  milk  ;     Determination   of .     K. 

Rudolf.  Arch.  Oh(>m.  u.  Micros.,  1915,  8, 
129—133.  Bull.  Agric.  Intell..  1016.  7,  739. 
(See  also  this  J.,  1915,  974.) 

f>T.\HRE's  method  for  the  determination  of  citric 
acid  in  wine  may  readily  be  applied  to  milk. 
50  c.c.  of  milk  is  treated  with  10  c.c.  of  sulpliurie 
n.  id  diluted  with  an  equal  volume  of  water  : 
2  c.c.  of  a  40  °o  solution  of  potassium  bromitie  is 
added  and  20  c.c.  ot  phosphotungstic  acid  solution  ; 
the  mixture  is  made  up  to  200  c.c.  shaken,  and 
filtered.  150  c.c.  of  the  filtrate  is  treated  in  an 
Erlenmeyer  flask  with  25  c.c.  of  freshly  prepared 
saturated  solution  of  hydrobromic  acid,  heated  on 
a  water-bath  at  48° — 50"  C.  for  5  mins..  and  10  c.c. 
of  50  °o  solution  of  potassium  permanganate  is 
gradually  added  with  constant  agitation.  The 
remaining  operations  are  the  same  as  in  the  cas3 
of  wine  {loe.  cit.).  The  amount  of  citric  acid  per 
100  c.c.  ot  mUk  is  found  by  multiplying  the  weight 
of  the  pentabromoacetone  by  1-215.  ililk 
obtained  direct  from  a  healthy  cow  contamed 
01985  grm.  of  citric  acid  per  100  c.c  The  milk 
contains  more  citric  acid  at  the  beginning  of  the 
milking  than  at  the  end.  When  ordinary  milk 
is  allowed  to  stand,  the  proportion  of  citric  acid 
diminishes  as  curdling  advances  ;  completely  soup- 
milk  contains  none.  Yoghurt  is  fairly  rich  in 
citric  acid  (01668  grm.  per  100  c.c),  which  does 
not  decrease  appreciably  on  standing. — J.  F.  B. 

Fat  content  of  dried  whole  milk  ;    Determination, 

of  the .    K.  Mohs.    Z.  ges.  Getreidew..  1916, 

8,  37 — 41.    Z.  angew.  Chem.,  1916.  29,  Ref.,  411. 

.Samples  of  dried  whole  milk  which  have  been  kept 
for  some  time  show  an  apparent  reduction  of  fat 
content  as  determined  by  extraction  with  ether. 
This  appears  to  be  due  to  adsorption  of  the  fat  by 
the  coagulated  protein  of  the  milk.  The  adsorlied 
fat  is  not  removed  by  simple  extraction  with 
ether.  The  following  procedure,  based  on  a 
method  described  by  Neumann  (Z.  ges.  Getreidew., 
1912.  4, 8),  is  recommended  for  the  determination  of 
the  fat  : — 1-5  grms.  of  the  finely  divided  mUk 
powder  is  heated  with  50  c.c.  of  water  and  6  cc  of 
hydrochloric  acid  of  sp.gr.  1125  for  1}  hours  on  a 
boUing  water  hath.  After  cooling,  the  solution  is 
made  neutral  to  methyl  orange  Ijy  addition  of 
concentrated  sodium  hydroxide  sohition.  then 
acidified  with  dilute  hydi-ochloric  acid,  and  filtered. 
The  filter  with  its  contents  is  dried  for  2  hours  at 
105°  r.  and  then  extracted  with  ether  for  6  hours 
in  a  Soxhlct  apparatus. — A.  S. 

Rice;      Milling    of and    its    mechanical    and 

chemical  effect  upon  the  grain.     F.  B.  Wise  and 

j        A.  \V.  Broomwell.    I?.S.  Dept.  Agric.  Bidl.  Xo. 

330,     1—29.     Bull.     Agric.     Intell.,     1916.     7, 

588—589. 

Gre.\t   breakage   is   caused    by    the   "  plantation 

i   huUer  "  especially  to  rice  of  the  Honduras  type. 
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For  example,  after  the  first  hiillins;  mily  .■!20''o 
of  whole  sraiiis  was  left,  aiul  after  the  ^ifcoiiil  hulliii;: 
9-0"^,.  The  efTe.-t  of  moilern  millin;;  luacliinery  is 
shown  )>y  the  following  results  imlicatin-,;  tlie  per- 
centajle  of  whole  irniin^  in  the  pi'ocKuts  oMaineii  in 
the sucees.-*ive  stAges of  niUlini;  : — 


Paildy 


machine,  pearling » 


Brush  (|>olb>lilnK   iTriiinbles 
Hullers       without  talc).      \     (for 
am)      I  I  roating 


Honduras  rice 
Jai3>an  rice. . . . 


74-35 
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62-al     I    49-»6 
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Out. 


82-; 


il-69 
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The  product  from  the  "  plantation  huller  "  yields 
less  ash,  ether  extract,  and  crude  fibre  than  the 
rice  from  the  old  mortar  and  pestle  mills.  The 
effect  of  moilorn  milling  machinery  is  shown  in  the 
following   results  : — 
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Very  similar  results  were  obtained  with  Japan  rice. 
Milled  rice  is  graded  according  to  the  percentage  of 
whole  grains  and  size  of  the  particles.  Tims 
Honduras  ri<-e  is  sold  as  : — (1 )  Fancy  head  or  head, 
<-ontaiidng  about  80  "„  of  wliole  grain  and  yielding 
jvbout  59  lb.  per  barrel  of  rough  rice  :  (2)  Second 
head,  consisting  of  broken  grains,  yielding  19  lb. 
per  barrel  ;  (3)  Screeninits.  yielding  15  lb.,  and  (4) 
JBrficcrs'  rice,  yielding  8  lb.  per  barrel.  .Tapan  rice 
is  .'iohl  in  3  grades  :--(!)  Fancy  head  or  head,  con- 
taining 90  "„  of  whole  -^rainf--.  and  yielding  90  lb. 
per  barrel  of  rough  rice  ;  (2)  Screenings,  and  (H) 
Brrtrers'  rice,  each  yielding  .5  lb.  per  barrel.  The 
hulls  approximate  30  Hi.,  rice  bran  20  lb.,  and 
the  rice  polishings  fi  lb.  per  l)arrel  of  rough  rice. 
The  higher  commercial  grades  of  rice  contain 
slightly  le.ss  ash.  ether  extract,  and  crude  fibre 
than  the  lower  or  more  liroken  grades.  Rice  hulls 
are  rich  in  ash.  crude  fll)re,  and  pentosans,  but 
contain  little  fat  or  protein,  whilst  the  liran  and 
polishings  are  rich  in  fat  and  protein  and,  when 
fresh,  are  regarded  as  good  feeding  stuffs. — C.  A.  M, 


Benzoic   acid  ; 
W.  Sta<lUn. 


Detection   oj 

Chem.-Zeit.,  1916. 


in    [ediblel  fats. 
40,  770. 


Pbom  20  to  30  grm.s.  of  the  semi-melted  fat  is 
spread  in  an  even  layer  over  the  parchment  dia- 
phragm of  a  Kreis  dialyser,  and  covered  with  50% 
alcohol.  The  outer  chamber  of  the  dialyser  is 
charged  with  alcohol  of  the  same  strerigth,  and 
after  24  hours  the  dialy.sate  Ls  rendered  slightly 
alkaline  and  evaporated  on  the  water  l)ath  to 
expel  the  alcohol,  the  volume  of  the  liquid  being 
maintained  by  the  addition  of  water.  It  is  then 
made  slightly  acid,  shaken  twice  with  ether, 
and  the  extracts  evaporated  at  a  low  temperature. 
The  residue,  which  cr\-.stal!i.ses  in  groups  of  fine 
needles,  is  dis.solved  in  10  c.c.  of  water,  and  tested 
isith  3  drops  of  dilute  (1  :  10)  hydrogen  peroxide 
solution,  3  drops  of  dilute  (1  :  10)  official  ferric 
■chloride    solution,    and    3    drops   of    :i°[,    ferrou.s 


sidphate  solution.  Tlie  violet  coloration  due  to 
salicylic  acid  appeai-s  after  about  i  nun.  If 
salicylic  acid  is  also  suspected  the  sjime  method  is 
used,  with  the  exception  that  the  ferric  chloride 
rcaition  is  applied  prior  to  the  oxidation  with 
liyiliMgen  peroxide. — I',  A.  .\1, 

yUrogenotis  constittienl<i  of  foddcr.t  ;    Delcnninalion 

oj .  N.  Passerini.  Annali  Chim.  .-Vppl.,  191  •>, 

6,  162—164. 

TuK  following  method  is  recommended  for  rapidlv 
obtaining  iiifonuation  as  to  the  nature  of  the  nitro- 
genous constituents  of  fodders.  It  is  based  on 
the  fact  that  proteins  are  converted  almost  com- 
pletely into  soluble  substances  by  hydrolysis  with 
boiling  25%  sulphuric  acid  for  4  hours.  The 
amiiles  are  separated  from  a  2-grm.  sample  by 
Kellner"s  method,  and  the  crude  protein  ((i) 
is  determined  in  the  copper  pre<-ipit.-vte.  From 
another  5-grm.  sample,  the  amides  are  separated  as 
before,  and  the  copper  precipitate  is  l)oiled  with 
100  c.c.  of  25  °„  sulphuric  .acid  under  a  reflux  con- 
denser for  4  hours.  The  resulting  solution  is 
treated  with  hydrogen  sulphide  to  precipitate 
copper,  diluted  to  500  c.c.  filtered  tlu-oiigli  a  di-y 
paper,  and  in  200  c.c.  of  the  filtrate  the  ainmoniacal 
nitrogen  (c)  is  determined  by  distilling  with  a 
sUght  excess  of  sodium  hydroxide,  after  expeUing 
hydrogen  sulphide.  In  the  residue  from  the  acid 
hy(U-olysis,  the  non-hydrolysed  (nuclein)  nitrogen 
{d)  is  determined.  It  tlie  total  nitrogen  is  repre- 
sented by  a,  then  the  nitrogen  present  as  amides 
(asparagine,  etc.)  is  a  —  b.  and  the  amino-acid 
nitrogen  is  b  —  {c  +  d). — A.  S. 

Determination  of  pentose  or  pentosans  b;/  means  oj 
Fehlimi's    solution.     Baker    and     Hiilt<in.     See ' 
XVIII. 

Xitrogen    determinations    by    direct    nesslerisation. 
FoUn   and   Denis.     See  XXIII. 

Patents. 

Flour  bleaching  apparatus.     F.   Stacev.   Birming- 
ham.    Eng.  Pat.  17,841,  Dec.  21,"  1915. 

In  apparatus  for  treating  flour  with  nitrogen 
peroxide  or  other  gas.  the  admission  orifice  for  the 
gas  consists  of  a  hole  in  a  disc  or  plate  fitted  in 
the  vertical  inlet  pipe  ;  the  under  side  of  the  hole 
is  countersunk  so  that  the  plate  immediately 
r<.iund  the  hole  is  extremely  thin.  The  plate  is 
readily  removed  when  the  hole  becomes  choked  ; 
a  trap  tube  is  provided  in  a  small  chamber  above 
the  plate  for  the  purpose  of  removing  some  of  the 
suspended  particles  from  the  gas. — W.  P.  S. 

I'olk    of    egg    or    gluten  ;     Substitute    for ayid 

process  for  making  the  sayne.  .Moskovits  M6r  (^s 
Ma.  Xagvvaiad.  Hungarv.  Eng.  Pat.  100.135, 
Mar.  2.  191b.  (Appl.  Xo.'3149  of  1016.)  Under 
Int.  Conv.,   Mar.  2,   1915. 

Yolk  of  egg  substitute.  Five  grms.  of  sunflower 
oil  is  emtilsified  with  1 1  grms,  of  blood  serum 
previously  evaporated  to  the  consistence  of  a 
syrup,  (ituten  substitute.  Five  grms.  of  coconut 
oil  or  linseed  oil  is  emulsified  with  500  grms.  of 
concentrated  ))lood  serum  ;  this  enudsion  mixed 
with  1  kUo.  of  potato  flour  and  baked,  forms  a 
Ijread  substitute. — W.  P.  S. 

Eggs  ;   Method  of  preseri-ing  — — .  A.  X.  Bennett, 

.\.ssignor  to  Sterilized  Egg  Co.,  Chicago.     U..S. 

Pat.  1.197.707,  Sept.  12,  1916.  Date  of  appl., 
Keb.   11,   1916. 

EociS  are  subjected  to  the  action  of  hot  dry  air 
ff)r  a  length  of  time  sufficient  to  evaporate  the 
moiisture  on  and  in  the  shell  and  to  coagulate  the 
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mt'iiiluaiKms  ami  allxiiiiiiious  layi'i's  i-f  flic  <'s;p^ 
inituiiliatrly  iicxi.  tlir  inner  side  of  tlic  slu-ll  :  the 
egg.s  are  tlieu  treated  with  a  lii)t  solution  whiih 
foniis  ft  i-oating  on  the  outside  of  tlie  shell. 

— W.  1'.  S. 

7?ic('  iouil.  'P.  .r.  Sugiiiit>t().  San  Francisco.  U.S. 
Pat.  I.IIIS.SO^,  Sept.  12,  19U>.  Date  of  appl., 
Sei>t.  2;i.  I'Jl'i  ;  renewed.  Aui?.  14,  1916. 
UnTiNovs  rice  ii>  steamed,  mixed  with  about 
2i)"„  of  its  weight  of  sugar,  flavouring  material  is 
added,  and  tlie  mixture  is  formed  into  a  tliin  flat 
cake  which  is  cut  into  strips  and  dried. — W\  P.  S. 

Beverage    extracts;     Mdnufiicltire    of .     J.    L. 

Kellogg.  Assignor  to  Kellogg  Toasted  Corn 
Klake  ("o..  Battle  ("reek.  Mich.  U.S.  Pat. 
l.U)S,3<J3.Sep.l2.1S)l().Dateofappl.,Apr.21,191C. 

S'f.vurn-BK.MiiNG  material  (grain)  is  cooked  for 
40  mins.  to  dextrinise  the  starch,  then  dried, 
toasted,  mixed  wiDi  caramelised  saccharine 
material,  and  tlie  mixture  jiercolated. — W.  P.  S. 

Cldrifyiinj  ai/cnls  from  the  nilro-dcrivativcs  of  rcMns, 
balsams,  or  their  constituents.  Gcr.  Pat.  292.542. 
See  XIII. 


XIXb.— WATER  PURIFICATION;  SANITATIOM. 

Sea  icuttr  :   Kfjcii  of  the  atltlition  of  alkati  to on 

the  hydroi/rn  ion  concentration.  A.  R.  Haas. 
J.  Biol.  ('hem..  191t>,  26,  515—517. 

Ox  the  addition  of  alkali  solution  to  sea  water 
the  hydi-oxyl  ion  concentration  rises  rapidly  at 
first  and  then  very  slowly  until  the  magnesium 
hydi-oxide  has  been  precijiitated.  Another  fairly 
rapid  rise  then  takes  place,  as  the  addition  is  con- 
tinued, but  is  checked  by  the  precipitation  of 
calc-ium  liydroxide.  Subsequently,  the  addition 
of  alkali  causes  a  corresponding  increase  in  the 
hydroxyl  ion  concentration. — W.  P.  S. 

Exchanije  of  bases  by  silicates.  Exchange  of  alkalis 
and  animoniiim  by  hydrous  atiimi)tinm-atka1i 
ailicates  (pcrmufites).  E.  Eamann.  S.  !Marz.  K. 
Biesenberger,  and  A.  Spengel.  Z.  anorg.  ('hem.. 
1916.  95,  115— l-i8.  Z.  angew.  (Iiem..l910.  29, 
Ref.,  398. 

The  replacement  of  the  bases  of  permutites  by 
alkalis  and  by  ammonium  depends  upon  ionic 
reactions  ;  equivalent  quantities  of  the  cations  are 
inti-oduced  into  the  permutite,  independent  of  the 
nature  of  the  anion  present  in  the  solution.  The 
composition  of  the  permutite  at  the  end  of  the 
reaction  is  independent  of  the  total  concentration 
of  the  solution.  Similar  lelations  hold  in  the  case 
of  the  silicates,  analogoxis  to  permutites.  present 
in  the  soil.— A.  S. 

UtUisalion    of   the   residues   of   oit   extraction    from 
olives.     Chevalier.     See  XII. 

Wctste  tcatcrs  from  jiotato-starch  factories  in 
Hungary  :  their  noxious  actio)t  and  purification. 
Halmi.     See  XVII. 

Patents. 

Water  tised  for  steam  generators  and  for  other  pur- 
poses ;     Electrically    indicating    the    presence    of 

saline,  alkaline,  or  acid  impurities  in  feed . 

■W.C.Crockatt.  and  Bromell  Patents  Co..  Ltd., 
Glasgow.  Eng.  Pat.  101.387.  Apr.  S,  1916. 
(Appl.  No.  5163  of  1916.) 

The  water  is  passed  thi-ough  a  vessel  containing 
two  carbon  electrodes  which  are  connected  with  a 


soiu'ce  of  electrical  energy  of  approximately 
const^int  voltage  ;  a  suital)le  electric  lamp  is  also 
l)laceil  in  the  circuit.  So  long  as  the  water  remains 
puie.  the  resistance  is  liigh  and  the  lani])  does  not 
glow,  but  if  any  saline  impurity  enters  the  water 
the  resistance  is  lowei'cd  and  the  lamp  filament 
conunences  to  glow,  its  brilliancy  increasing  with 
the  pi-oportion  of  the  impurity.  A  voltmeter  may 
ai.si>  be  placed  in  the  circuit  to  indicate  changes  iii 
the  lysistance  of  the  water  and  tlius  alTord  an 
additional  means  of  ascertaining  the  presence  of 
impmitics  in  the  water. — W.  I'.  8. 

Sterilisation  of  drinking  water  and  other  liquids  ; 

Mechanical without    the    use    of    chemicals. 

L.    Linden.     Fr.   Pat.   478,797,   May  25.    1915. 
Under  Int.  Conv.,  May  26,  1914. 

The  water  to  be  sterilised  is  violently  and  rapidly 
agitated  by  any  convenient  means,  preferably  iii 
a  closed  receptacle  or  series  of  receptacles,  so  that 
every  particle  of  the  water  undergoes  agitation. 
Sterilisation  is  complete  in  a  few  minutes.  I'he 
water  may  be  saturated  with  air  before  beinc 
agitated.— J.  H.  J. 

Base-cvchanging  substances  [for  water-purification]  ; 

Preparation  of .     Water  Softeners   (France), 

Ltd.     Ft.  Pat.  479.152.  Sept.  26,  1914.     Under 
Int.  Conv.,  Nov.  13,  1913. 

As  an  example  of  the  method  of  preparation, 
7-5  kilos,  of  sodium  aluminate  is  dissolved  in 
90  litres  of  water,  and  the  solution  is  poured  into 
1067  litres  of  water.  After  mixing,  25185  kilos,  of 
sodium  silicate  of  40^  B..  containing  about  25%  of 
silica,  is  added.  The  solution  is  stirred  for  i  hr., 
and  then  intermittently  for  3  hrs.  ;  the  gelatinous 
precipitate  is  separated  in  a  filter-press,  washed, 
and  dried  at  43°  C.  It  is  then  washed  with  hot 
water,  whereby  it  is  converted  into  hard,  vitreous 
grains.  In  this  form,  the  substance  lias  verj- 
active  base-exchanging  properties. — J.  H.  J. 

Sewage:    Purification   of by  the  utilisation   of 

activated  sludge.     E.   Long.   JNIanchester.     Eng. 
Pat.  14,733,  Oct.  19,  1915. 

Screened  sewage  is  passed  downwards  through 
a  pipe  containing  a  form  of  injector  nozzle,  and 
means  are  provided  for  admitting  air  to  this  part 
of  the  pipe  (the  action  is  similar  to  that  of  an 
ordinary  water  pump),  or  compressed  aii-  may  be 
introduced.  The  mixture  of  sewage  and  air  passes 
into  a  widened  portion  of  the  pipe  which  contains 
a  rotary  agitator,  and  thence  through  a  rotary 
pump  into  the  bottom  of  a  tank.  A  pipe  con- 
nects the  top  of  the  tank  with  the  pipe  above 
the  injector  nozzle,  and  the  apparatus  may  be 
worked  so  as  to  circulate  the  contents  of  the 
tank  until  a  sludge  is  obtained  so  altered  in 
character  as  to  justify  the  term  "  activated 
sludge  "  (see  Ardern  and  Lockett,  this  ,T.,  1914, 
523.  1122  :  1915,  937).  The  apparatus  may  also 
be  employed  for  circulating  a  mixture  of  activated 
sludge  and  sewage  or  waste  water. — W.  P.  S. 

Sewage  :     Apparatus   for   the   purification   of . 

G.  Poujoulat.     Ft.  Pat.  478,669,  May  11,  1915. 
Under  Int.  Conv.,  June  22,  1914. 

In  a  process  for  the  biological  pvirifieation  of 
sewage,  the  latter  is  delivered  on  to  a  moving 
filter  composed  of  agglomerated  slag  or  porous 
brick.  This  is  made  in  tlie  form  of  a  hollow 
cylinder  rotating  on  a  horizontal  axis,  a  solid 
cylinder  rotating  on  a  vertical  axis,  or  a  cube 
having  a  sliding  motion.  In  each  case  the  filter 
n\oves  under  a  perforated  pipe  conveying  the 
sewage. — J.  H.  J. 
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Para»iles     and      ^')irti»ilic     diseasesi      of      plavlfi  ; 

Avtimoni/  conifHiuiids  for  Ihc    trfiilniciil   of 

[and  extraction  of  onlinionii  from  initiilliiriiical 
prodiiclg].  C.  Verelli.  Fr.  l*at.  479,097.  .lime  2-1, 
191.^.    UmJer  Int.  Conv..  .July  8.  1914. 

The  (-ompoun-l  is  pivpariM  by  sriiuliii":  an 
antimony  ort-  with  (Hiiiklinio.  TIu"  linio  may  he 
slakoil  heforo  use.  hut  preferahly  is  slaked  at  the 
ooni-lusion  of  the  i:rin<iinsi  luiH-ess.  .Vfterslanding. 
the  ntass  is  ltoiiikI  again.  For  asi'ii-ultiiral  use  it  is 
dihiteil  with  water.  The  eonipouml  may  also  lie 
utilised  in  the  extraction  of  antimony  from  metal- 
luniieal  pi-oduets. — J.  H.  J. 

Disinfection  of  rooms  with  formaldrhi/dc  or  bi/  meang 
of  Salforkosc  [a  )>rciMralion  containini/  formalde- 
hyde and  carbon  bisulidiide]  ;    Removal  of  noxious 

vanours    after .         A.     Seholtz.     llambure;. 

Ger.  Pat.  293,5,59.  Feb.  25,  1915. 

A  MlXTl'KK  of  ammonia  and  menthone  or  an 
essential  oil  rontaininsr  menthone,  especially 
denientholised  .Japanese  peppermint  oil,  is 
vaporised  within  the  room  which  has  been  dis- 
infected. The  room  be<-onies  fit  for  use  more 
(piickly  than  when  ammonia  alone  is  used. — A.  S. 

Incinerators  or  refuse  deitructors.  A.  Wallis, 
yhirehampton.  Gloucester.  Eng.  Pat.  14,795, 
Oct.  19.  1915. 

Phenolic  condensation  prodncts  eajmble  of  destroying 
parasites,  bacteria,  tnarine  tirowlhs,  etc.  ;  Manu- 
facture of .  A.  Tleinemann.  Fr.  Pat.  478,635, 

May  7,  1915.    Under  Int.  Conv.,  .May  ,8.  1914. 

.See  Eng.  Pat.  11,394  of  1M14  ;   thLs  J.,  1915,  815. 

Clarifyinrj  agents  from  the  nitro-dcriratires  of  resins, 
balsams,  or  their  constituents.  Ger.  Pat.  292.542. 
.SVf  Xlll. 


XX.^)RGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Glycerin  as  medicine.     Board  of  Tratlc  .T..  Nov.  2. 
1916. 

TtTE  following  notice  has  been  issued  liy  the 
Minister  of  Munitions:  As  from  1st  April,  1916, 
glycerin  manufacturers  were  .asked  to  obtain  from 
buyers  a  guarantee  that  .all  medicinal  glycerin 
delivered  wouhl  lie  used  only  for  making  up 
British  Phannacop.j-ia  or  B.P.  Codex  preparations, 
or  where  it  was  prescribed  in  individual  cases, 
either  alone  or  in  combination  with  other  drugs, 
by  a  duly  qualified  me<lical  practitioner.  These 
restrictions  were  not  applied  to  stocks  held  by 
wholesalers  or  retailers  hefore  1st  April,  Init  in  view 
of  the  increased  necessity  for  conserving  the 
supply  for  the  needs  of  the  War.  and  t  he  jjossibility 
that  it  may  be  neces.sary  to  reduce  still  furtlier  the 
quantity  to  be  allowed  for  medicinal  jiurpo.ses, 
holders  of  such  stocks  are  now  asked  to  aj)ply  the 
restriction.s  to  them.  Such  action  will  directly 
serve  national  interests  in  tending  to  secure  a 
sufficient  .supply  of  glycerin  for  the  general  pidilic 
in  those  cases  where  its  vahie  for  medicinal 
purj>oses  is  of  importance. 

Vilamines  ;     Chemical    nature    of    the  - 


II. 

Isomerism  in  natural  antineuritic  sub.<<tances. 
R.  P.  Williams  and  .\.  Seidell.  .1.  Biol.  Chem., 
1916,  26,  131—451.     (See  this  J.,  1916.  942.) 

The  physiological  properties  of  the  vitamines  of 
autolysed  yeast  were  not  altered  appreciably  when 
the  solution  was  treated  with  10%  of  its  weight  of 
sodium  hydroxide,  allowed  to  stand  for  o  hours, 


and  then  ncutraliscil  with  hydrochloi-ic  acid,  but 
fvdlei-s'  earth,  "  activated  "  by  sh.iking  it  with 
autolyse<l  yeast,  was  alTecte<i  to  a  certain  extent 
«  hen  .subjected  to  sindlar  treatment  with  alkali  ; 
it  lost  its  power  of  maiutaiiiing  the  weight  of 
pigeons  fed  on  a  di'ticient  diet,  i>uf  still  had  the 
power  of  |ireventing  the  development  of  poly- 
neuritic symptoms  in  the  birds.  By  extracting 
"  activateil  "  fuUei's'  earth  with  o*",,  sodium 
hydroxide  solution  (in  dihid'  alcohol),  a  crystalline 
antineuritic  substance  was  olitained.  the  physio- 
logical {li'oiurties  of  which  were  not  due  to  adhering 
mother-liipior.  These  crystals  lost  their  curative 
)>roperties  when  re-crystallised,  and  the  residting 
))nnUuf  proved  to  be  identical  with  adenine. 
The  latter,  when  subjected  to  suitable  ti'eatment, 
c.f/.,  heating  with  sodium  ethoxide.  acquired  .anti- 
neuritic pvo]icM'ties  and  gave  a  blue  coloration 
with  the  lMilin-.\Ia<  allum  leagent  (see  this  J.. 
1913,  15!)).  It  ai)peai-s  that  an  isimicr  of  adenine 
is  the  chemi(  al  entity'  responsible  for  the  character- 
istic physiological  properties  of  the  "  vitamine  " 
investigated, — W.  P.  .S. 

Aromatic   sulphuric   acid.    U.S. P.  ;     Hydrolysis  of 

elhi/l.-iulpliuric  acid  and  assay  of .     W.  B.  1). 

Penniman,  W.  \\'.  Handall,  C.  O.  .Miller,  and 
L.  II.  Enslow.  ,T.  Ind.  Eng.  Chem..  1916.  8, 
904—909. 

To  efTect  complete  hydrolysis  of  ethylsulphuric 
acid  by  heating  with  water,  the  alcohol  as  formed 
nnist  be  removed  ;  in  the  case  of  aromatic  .sid- 
jjluiric  acid  no  appreciable  hydrolysis  of  the 
ethylsulphuric  acid  takes  place  until  the  whole 
of  tlie  free  alcohol  ha-s  been  expelled.  .Metliods  of 
analysis,  such  as  that  of  the  U.S.  rharmacopo'ia, 
in  whicli  the  sample  is  dihited  with  water  and 
lieated  under  a  reflux  condenser,  always  give  low 
results,  and  lower  the  more  ellicient  the  con- 
denser. Complete  Iiydrolysis  can  be  effected  in 
most  cases  by  diluting  the  sample  of  aromatic 
sulphuric  acid  with  six  times  its  volume  of  water 
and  heating  in  an  open  beaker  on  a  vigorously 
boiling  water  bath  for  4  hours. — A.  S. 


Chlorimdion  process;    A  modified- 


•  [Prepara- 
tion of  ethylene  dichloridc  and  chloro-derivntives 
of  boizene.]  J.  A.  Smvthe.  Brit.  Assoc.,  New- 
castle, 1916,    Sect.  B.  ■ 

CoMBlN'.\TlON  between  ethylene  and  chlorine  is 
brought  about  very  readily  in  presence  of  calcium 
chloride.  When  the  etliylene  is  kept  in  slight 
excess,  the  main  product  of  the  reaction  is  ethylene 
di(hloride,  but  some  trichlorethane  is  also  formed  ; 
the  two  compounfls  jire  easily  separated  by  frac- 
tional distillation.  The  autlioi'  has  devised  a 
modification  of  Newth's  method  of  piei>aring 
ethylene  (this  .1.,  1901.  757).  in  which  ditliculties 
connected  with  the  feed  of  alcohol  and  arising  from 
the  action  of  phosphoric  acid  on  glass  have  been 
overcome. 

The  use  of  calcium  <  hloride  in  chlorin.ation- 
reactions  has  also  been  studied  in  the  case  of  ben- 
zene. Here,  too,  substitution  and  addition  take 
place  and  the  products  of  reaction  contain  mono 
.and  di-chlorobenzene  .and  .also  the  two  isoiiicrides 
of  benzene  hexadiloride.  The  yield  of  the  latter 
is  considerable. 

Some  points  of  thef)retical  interest  were  dealt 
with,  especially  flic  similarity  in  the  action  of 
calcium  chloriile  and  .sunlight  in  these  chlorinatioii 
processes, — .T.  A.  S, 

Catalyiic  hydrogen  at  ion  of  organic  compounds  mth 
base  metals  at  the  ordinary  leinprrature.  Influence 
oj  coiilurt  poisons  on  hi/ilrogeniilion.  C.  Kelher. 
Ber.,   1916,   49,  186,8— 1X79. 

The  behaviour  of  a  nickel  catalyst  toward.s  anti- 
catalvsts   has   been   found    to   differ   con.sideral)Iy 
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aoooviiini;  to  its  method  of  preparation.  The 
catalyst  prepan  tl  liy  reducin;;  liasic  iiirkel  carlion- 
ate  with  hyilrojji'ii  at  ITiO  ('.  was  iiuuli  more 
sensitive  to  icmtact  poisons  tlian  a  <a(alyst  pre- 
pareil  similarly  at  SH)  ("..  and  the  iat;'.ly.st  dis- 
trilmted  on  an  inors;anii'  carrier  and  redueod  at 
450- ('.  (this  J..  lllKi.  :-!S2)  was  reiiiarkahly 
resistant  to  poisonins;  by  anticatalysts.  cf/.. 
hvdi'Ogen  cyanide,  hvdrofjen  sidphide.  and  carbon 
bisulphide.— F.  W.  A. 

lialian  titrpenliiic.     Oil  of  turpeiiline  from  rinus 
pinca.    L.      Palazzo.      See   XI II. 

yUrogcn    delrrmiitoliotis    by    direct    ncsslerisation. 
Folin  and  Denis.     See  XXIII. 


Patent.-^. 
Aeelals  ;    Manufacture  of  - 


.  A.  T.  King  and 
F.  A.  Mason.  London.  En;,'.  Pat.  101.42.S.  .Tan.  4, 
(.Vppl.  No.  i;!4  of  I'.nr,)  and  Julv  13.  1916. 
(Appl.  No.  987.3  of  1910.) 
AcF.TALS  of  the  type  CIIj.CIIiOR );.  in  which  R  is 
*n  alky]  radicle,  are  obtained  by  treatinsj  a  mixture 
of  acetaldehyde  (20 — 50  °„)and  an  aliphatic  alcohol 
with  liydrated  or  dehydrated  chlorides  or  nitrates 
of  aluminium,  beryllium,  calcium,  cerium,  lithium, 
magnesium,  manganese,  thorium,  etc..  with  or 
■without  addition  of  hydrochloric  or  otiier  acid. 
Ej-ample  :  20  c.c.  of  saturated  sodium  chloride 
solution  and  10  srrms.  of  sodium  cldoride  are  added 
to  .50  c.c.  of  a  mixture  containins;  40  "„  aldehyde 
and  60  °u  alcohol.  tog;ether  with  1  c.c.  of  concen- 
trated hydrochloric  acid,  and  the  mixture  .shaken 
for  some  time  ;  the  upper  layer  is  washed  with 
wattr  and  then  sodium  carbonate  solution,  dried 
over  calcium  chloride  and  then  pot.issium  carlion- 
ate.  and  finallv  fractionated  to  obtain  the  acetal. 

— F.  W.  A. 

Catalyzing  the  synthesis  of  on/anic  halnf/en  substitu- 
tion products  ;   A  )i  pa  rat  us  for .   F.  G.  Keyes, 

Boston,  Mass..  Assitjnor  to  Cooper  Hewitt 
Electric  Co..  Hobokem  N..T.  U.S.  Pat.  1.198.3.56, 
Sept.  12.  191t>.    Date  of  appl.,  July  25.  1913. 

-ix  apparatus  is  described  for  promoting  the 
reaction  between  an  organic  compound  and  a 
halogen,  consLsling  of  an  enlarged  quartz  vessel 
through  which  passes  a  mercury  vapour  lamp 
with  cpiarlz  waUs.  The  vessel  is  provided  with  a 
vent  tulie  and  condenser,  means  for  supplying  and 
withdrawing  the  reacting  materials,  and  with 
stirring  gear. — F.  Sp. 

Chlorine  derivatives  of  ort/aiiic  subsfonres  ;  Prepar- 
ation of .   Soc.  Chim.  lysines  du  Rhone  (anc. 

(iilliard.  P.  Monnet.  et  Cartier).  Fr.  Pat. 
479.1U5.  Dec.   24.   1914. 

The  substance  to  be  chlorinated  is  heated  with 
manganese  dioxide  and  hydrochloric  acid,  or  with 
manganese  dioxide,  sulphuric  acid,  and  a  metallic 
chloride.  For  example  a  mixture  of  200  kilos. 
of  benzene.  100  kilos,  of  manganese  dioxide,  and 
400  kilos,  of  hydrochloric  acid  is  heated  at  a 
temperature  a  little  lower  than  the  boiling  point 
of  benzene. — B.  V.  S. 

Niiclein-arsenic  compounds  and  jirncess  of  preparing 
same.  L.  A.  Thiele.  I'pper  Sandusky.  Ohio. 
r.S.  Pat.  1.197.971.  Sept.  12.1916.  Dateof  appL. 
June  4,  1914. 

NrcLElN-AnsENlc  compounds  are  prepared  by 
suitable  treatment  of  a  mixture  of  sodium 
cacodylate  \vith  a  solution  of  nucleinic  acid  in 
an  aqueous  alkali  pheuoxide.  Particular  claina 
is  made  to  a' compound  soluble   in    water  and  in 


alkalis,  darkeningat  ISC  C.  decomposing  at  higher 
temperatures,  and  possessing  valuable  therapeutic 
properties. — F.  Sp. 

Lecithin;     Hydrogcnaiion    of by    the    catalytic 

action     of    common     metals     and     their     oxides. 
Poulenc  Fr^res.    Fr.  Pat.  478,193,  July  22,  1014. 

Till.:  hydrogenatiou  of  lecithin  may  be  acomiplished 
li.\  the  aid  of  common  metals  and  tlieir  oxides, 
aiid  at  a  teniperatme  below  that  at  which  lecithin 
and  bydrolecithin  are  decomposed,  by  having 
the  catalyst  in  its  most  active  condition,  obtained 
by  slow  reduction  in  the  case  of  the  metals  and 
liy  dehydration  of  the  hydroxides  at  a  low  tem- 
perature in  the  case  of  the  oxides  ;  by  vigoroiis 
stirring  of  the  lecithin  so  as  to  expose  continually 
fresh  surfaces  to  the  action  of  the  hydrogen,  and 
by  w-orking  under  incn^ased  pressure. — B.  V.  S. 

E.ilriielion  by  volatilisation  of  substances  [alkaloids, 
etc.]  liable  to  decomposition  by  heat  ;    Process  and 

apixiratus  for  the .     P.  Landrin.      Fr.  Pat. 

478,194,  July  22.  1914. 

The  substance  to  be  extracted  is  cpiickly  raised 
to  tlie  desired  temperature  by  mixing  it  with 
an  inert  suVistance  at  that  temperature,  local 
overheating  being  avoided.  The  gaseous  products 
are  withdrawn  and  cooled  as  quickly  as  they  are 
formed.  The  appai'atus  described  is  an  arrange- 
ment of  concentric  cylinders  revolving  on  a  hori- 
zontal axis,  the  outermost  one  heated,  the  inner- 
most one  perforated  ;  the  substance  to  be  treated 
is  introduced  as  a  fine  powder  at  one  end  of  the 
outer  cylinder  where  it  is  inimediately  mixed  with 
the  hot  inert  material  in  gramdar  form  ;  the 
mixture  passes  on  to  the  other  end  of  the  cylinder. 
is  there  picked  up  by  a  feed  tube  and  dropped 
into  the  cylindrical  "sieve.  The  inert  material 
passes  back  to  the  starting  point  while  the  ex- 
hausted material  passes  through  the  perforations 
into  an  intermediate  cylinder  and  out  of  the 
apparatus.  By  a  suitalde  arrangement  of  tubes 
a  gaseous  current  passes  through  the  apparatus 
in  the  opposite  direction  and  carries  along  and 
cools  the  gaseous  products  of  the  reaction  without 
picking  up  the  powder.  The  process  is  suitable 
for  the  extraction  of  caiteine  from  tea  or  coffee, 
and  of  theobromine  from  cocoa,  etc. — B.  V.  S. 


Esters;     Manufacture  of - 


G.  Boiteau. 

;,  1914. 


Fi-. 


Pat.  478.435,  Aug. 
A  MIXTURE  of  an  ester  of  ethylideue-glycol  and 
an  alcohol  is  heated,  preferably  in  the  presence  of 
a  small  quantity  of  a  catalyst,  such  as  sulphuric 
acid.  Acetaldehyde  is  evolved  and  the  correspond- 
ing ester  of  the  alcohol  is  contained  in  the  residue. 
The  reaction  is  general,  lieing  oljtained  with 
primary,  secondary,  and  tertiary  alcohols  and 
with  aromatic  hydroxy  compounds. — B.  V.  S. 

rnsatnrated   hydrocarbons;    Manufacture   of -. 

F.  E.  Matthews.  H.  J.  W.  BUss.  and  H.  M.  Elder, 
London.  U.S.  Pats.  1,198,943  and  1.198,944, 
Sept.  19.  1916.  Dates  of  appl..  June  28  and 
Nov.  25,  1913. 

See  Eng.  Pat.  17.234  of  1912  ;  this  J.,  1913,  884 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 

Exposure  in  photography  ;  Process  for  the  reduction 

of .    L.  Paris  and  {;   Pieard.    Fii-st  Addition, 

dated  June  30.  1914,  to  Fr.  Pat.  477,173.  May  29, 
1914  (this  J.,  1916,  617). 
In  making  three-colour  screens  for  colour  photo- 
craphs,  grains  of  phosphorescent  zinc  sulphide  are 
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used  instead  of  st-an-h  grains.  The  pi-ains  ai-e  saturat- 
eil  with  a  conoont rated  sohition  of  ahiin  and  then 
tn>atod  with  ammonia  to  pnidvice  a  thin  iimting  of 
irelatinoiis  ahimina.  wliicl\  can  be  stained  l>y  treat- 
ment in  a  suitable  dye  sohition. — B.  V.  S. 

Photoijroithy  in  colours.  8oe.  Anon.  l->an(,'.  Kodak. 
Ft.  Pat.  479.790.  .Sept.  21,  191.->.  Inder  Int. 
Conv..  Sept.  21.  I!U4. 

.Ske  Ens-  Pat.  18.429  of  191.5  ;  this  J..  1910.  868. 

Photographic   reproductioim  :   Preparation    of . 

Soc.  Anon.  Fran?.  Kodak.  Fr  Pat.  479.797, 
Sept. 21. 191.5.     Under  Int.  Com..  Sept.  21. 191-1. 

See  Eng.  Pat.  13,430  of  191.>  :  this  J..  1910,  907. 


XXn.— EXPLOSIVES  ;  MATCHES. 

Detonators;     The    sumi    /(.s7    for    tlilcniiining    the 

sfrcnijth  of .     C.  G.  Storm  and  W.  (".  Cope. 

U.S.  Bureau  of  Mines,  1916.     Techn.  Paper  125. 
(68  pages.) 

The  test  consists  in  firing  the  detonator  in  approx- 
imately the  centre  of  a  mass  of  100  grms.  of 
standard  sand  contained  within  the  closed  cavity 
of  a  metal  bomb,  and  measuring  (by  sifting)  the 
extent  to  which  the  sand  is  pulverised  by  the 
detonation.  In  the  present  investigation.  "  Ottawa 
standard  sand,"  consisting  of  practically  pure 
quartz  and  free  from  particles  coarser  than  20- 
mesh  or  finer  than  30-mesh  size,  was  employed  in 
conjunction  with  electric  and  ordinary  detonators 
of  various  sizes  charged  with  mixtures  of  mercury 
fulminate  and  potassium  chlorate.  For  each  of 
the  detonating  compositions  tested,  the  weight  of 
sand  pulverLsed  to  a  finer  degree  than  30-mesh 
was  found  to  be  a  definite  function  of  the  weight 
of  tlie  charge.  The  relative  efficiencies  of  different 
fulminate  compositions  in  crushing  sand  and  in 
causing  complete  detonation  of  niti-o-substitution 
compounds  of  varying  degrees  of  sensitiveness 
were  also  found  to  be  comparable  ;  and  it  is 
concluded  that  if  these  may  be  taken  .as  a  measure 
of  the  efficiency  of  a  detonator  as  used  v^ith 
blasting  explosives,  the  sand  test  fulfils  every 
requirement  of  a  practical  test  of  the  "'  strength  '' 
of  commercial  detonators. — W.  E.  F.  P. 

Committee  on  dissolred  acetylene.     See  U.K. 

.\  itration     of    diethylbenzylamine.     Xoelting     and 
Kregczy.     See  1\. 

P.\TEXTS. 

yUralion  process.  E.  F.  Hitch.  Alton.  111., 
Assignor  to  Equitable  Powder  Manufacturing 
Co.,  Ea.st  Alton,  111.  U.S.  Pat.  I,1!)S,129,  .Sept. 
12.  1916.     Date  of  appl..  Apr.  17.  191.5. 

NiTRO-coilPOUNDS  of  organic  substances,  par- 
ticularly aromatic  nitro-hydrocarbons  containing 
two  or  more  nitro  groups,  are  prepared  by  mixing 
the  liquid  hydrocarbon  with  a  sufficient  amount  of 
a  powdered  solid  nitrate,  and  adding  suljjhuric 
acid  to  the  mixture. — P.  Sp. 

Cheap    process   for    the    manufacture    of   chlorine. 
Fr.  Pat.  479,190.   See  VII 


XXUI. -ANALYSIS. 

.Sulphuric  anhydride  ;  Determination  of .    E.  G. 

Pierce.   .Met.  and  Chem.  Eng.,  1010,  15,  35:'.— 354. 

To   induce  rapid  diiTusion   and   thus    inhibit  the 
formation   of  small   crystals   of   barium   sulphate 


'    during  pi-ecipitation.  a  boiling  solution  ot^^bariuin 

chloride  is  added  iliop  liy  drop  to  the  boiling  assay 

liiiuid  ;    superheating    ov    bumping    is    preveiiteil 

by  the  use  of  ;i   "  boiling  tube  "--consisting  of  a 

I    fllass  capillary  attached   to  a    bent    stem    of  con- 

j    \ cnieiit    length — whicli   is   retained   in    the   lii|uid 

■    during  ihe  operation  .so  as  to  produce  a  stream  of 

line    liubides    on    the    bottom    of    the    containing 

vc-isel.     lloiling  is  continued  until  the  precipitate 

settles,  when  Ihe  boiling  tube  is  ri'iiioved  and  the 

i    licpiid  maintained  at  just  below  tlu'  boiling  point 

foi-   2    lioui-s    (instead    of   the   .5   houi-s   coimminly 

I    specified).     The  li(|iii<l  is  then  rapidly  cooled  and 

I    lilterel.  preferably  tlu'ougb  "  slow  '"  double  papers. 

I    .\s  the  chief  lo.ss  of  barium  sulphate  is  occasioned 

I    by  the  finer  particles  being  wa.-^hed  through  the 

filter,    disturliance   of   the   mat   of   <  rystaLs     (ii'st 

formed   on   the   paper  sliould   be  avoided   during 

washing  and  the  quantity  of  wa.sh-water  reduced 

to  a  minimum.   -\V.  K.  V.  P. 

Titanium  trichloride  in  volumetric  analysis  ;  Cse  of 

.     A.  Jlonnier.     Ann.  Chim.  Analyt.,  1916, 

21,109—113. 

Ix  estimating  fei-ric  chloriile  (compare  Kiiecht, 
"  New  Keduction  Methods  in  Volumetric  .\nalysis," 
1910,  p.  48.  footnote)  and  chromates  (com- 
pare Atack,  this  .1..  1915.  1005)  liy  titration 
with  titanium  trichloride,  the  use  of  methylene 
blue  as  indicator  is  recommended.  In  the  case  of 
cupric  salts,  which  are  not  reduced  until  any 
methylene  blue  present  has  been  reduce<l  liy  the 
titanium  trichloride,  the  use  of  safr.aninc  or 
inilulinc  as  indicator  is  suggested  ;  copper  and 
iron  piesent  together  in  solution  may  be  deterinine<l 
l>y  first  titrating  an  aliquot  portion  of  the  sohil  ion, 
using  methylene  blue  as  indicatoi',  to  find  the  iron 
content,  and  then  titrating  iron  plus  copper,  with 
safranine  or  induliue  as  indicator.  The  necessaiy 
I  orrection  is  made  for  the  titanium  trichloride 
required  for  the  redui  tion  of  the  indicators,  ami 
ciU  titrations  are  carried  out  in  an  atmosphere  of 
carbon  dioxide. — F.  W.  A. 

Cobalt  [in  presence  of  nickel]  ;    Volumetric  deter- 
mination   of •.       W.    D.    Ensle   .and    K.    O. 

(Ju.stavson.  .T.Ind.Eng.  Chem., 1910.  8,901—902. 

Thk  method  depends  on  the  facts  that  sodiwm 
perborate  will  completely  oxidise  cobaltous  salts 
without  affecting  nickelous  salts,  and  that  cobaltic 
hydroxide  liberates  i<idine  from  potassium  iodide 
in  presence  of  acid.  The  sohition  (100  c.c.)  con- 
taining cobalt  and  nickel  {ci/..  up  to  0-25  grin.  Co 
and  045  grm.  Xi)  ma.y  contain  zinc  and  alkali 
and  alkaUne-earth  stilts.  It  is  treated  with  dilute 
.sulphuric  acid  (about  5  c.c.  excess)  and  then  with 
1  or  2  grms.  of  dry  sodium  perhoivate.  WTien  (he 
perborate  has  dissolved,  the  solution  is  made 
strongly  alkaline  with  sodium  hydroxide,  boiled 
lor  10  mins.  to  decompose  the  excess  of  perbiviute, 
cooled,  treated  with  1  grm.  of  potassium  iodide, 
acidified  with  dilute  sulphuric^  acid  to  dissolve 
the  precipitated  cobaltic  bydroxide,  and  the 
liberated  iodine  titrated  with  thiosulpiiate. —  A.  8. 

Selenium  ;  Detection  of  small  quantities  of and 

its      distinction     troni      ar.ienic.        J.    Meunier. 
Comptes  rend..  1910.  163,3:52—331. 

COMPOUNDS  of  selenium  treated  in  a  .Marsh's 
.app.aratus  in  the  usual  way  are  converted  into 
byilrf>gen  selenide  ;  the  latter  is  decomposed  in  the 
heated  tube  with  the  formation  of  a  deposit  of 
seh-nium  which  in  its  thickest  part  shows  dis- 
tinctly the  red  colour  of  the  element,  wliich  <annot 
be  confused  with  the  ajipearance  of  the  arseiiu; 
depo.sit.  With  minute  quantities  of  selenium  only 
a  slight  annular  deposit  is  obtained  similar  to  that 
of  arsenic.     On  sublimation  in  an  open  tube  it  is 
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coiivei-teil  into  white  .sp'lenioii.'>  acid,'  which  is 
readily  distin«uisheil  from  arseniou.s  oxide  by 
means  of  soIveiit.s.  An  altfinative  procedure  con- 
sists in  treatiiii;  the  warmed  .sohition  vvitli  liydrogen 
sull>Inde,  wlien  a  precipitate  is  obtained  of  finely 
divided  sulphur  mixeti  witli  selenium  anil  arsenious 
sulpliide.  if  ]>resent.  The  precipitated  sidphur  is 
coagulated  liy  warming  on  the  water-h.'itli,  when 
if  it  contains  selenium  it  assumes  a  distinct  brown 
colour,  wliilst  the  jiresence  of  arsenic  does  not 
alter  the  jiure  yellow  colour.  After  dryinj;  the 
precipitate  the  sulpluir  and  selenium  may  be 
separated  by  careful  sublimation  in  a  dosed  tube. 

^(i.F.  M. 

.Xilrogen  ilclcnninalions  by  direct  iiesslerisatioii. 
O.  JFolin  and  W.  Denis.  J.  Biol.  Chem..  1916.  26, 
473—506. 

Total  nitrogen  in  urine.  One  c.c.  of  the  urine, 
diluted  so  as  to  contain  from  0-7  to  15  mgrm.  of 
nitrogen  per  c.c,  is  heated  with  1  c.c.  of  sulphuric 
acid  containing  phosphoric  acid  and  copper 
sulphate  (sulphuric  acid,  100  c.c.  85%  phos- 
phoric acid  solution.  ;iOO  cc,  and  10°,,  copper 
sulphate  solution.  15  c.c.)  until  all  water  has 
been  expelled.  The  heating  is  then  continued  tor 
about  4  minutes,  the  clear  solution  is  diluted, 
neutralised  with  10°o  sodium  hydroxide  solution, 
a  slight  excess  of  the  latter  is  added,  followed  by 
15  c.c.  of  Nessler  reagent  (containing  5%  of 
mercuric  potassium  iodide  and  2  "o  of  .sodium 
lijdi'oxide),  the  mixture  is  made  up  to  250  c.c, 
liitered,  and  the  colour  of  the  filtrate  compared 
« ith  that  given  by  a  known  amount  of  ammonium 
sulphate  after  this  has  been  treated  with  the 
above-mentioned  quantities  of  reagents.  Non- 
protein  nitrogen  in  blood.  To  remove  proteins,  the 
blood  is  diluted  with  water  and  treated  with  25  % 
metaphosphoric  acid  solution,  allowed  to  stand 
for  1  hour,  or  shaken  for  5  mins..  and  then  filtered. 
The  nitrogen  in  the  filtrate  is  determined  as 
described  under  urine.  The  metaphosphoric  acid 
solution  used  must  not  be  more  than  3  days  old. 
Annnonia  in  urine.  The  ammonia  is  determined 
by  dire<;t  nesslerisation  after  the  urine  has  been 
treated  with  met.aphosphoric  acid  and  blood- 
charcoal  ;  the  former  removes  proteins  and  the 
latter  more  than  90  "o  of  the  creatinine  which  may 
be  present.  The  quantity  of  creatinine  remaining 
after  this  treatment  does  not  interfere  with  the  deter- 
mination. Vrea  in  urine.  The  urea  is  converted 
into  ammonia  liy  treating  the  urine  with  urease  (an 
aqueous  emulsion  of  soya  bean  meal  is  \ised ),  the 
mixture  then  treated  with  metaphosphoric  acid 
and  blood-charcoal,  filtered,  and  the  filtrate 
nesslerised.  Urea  in  blood.  The  "  oxalated  blood  " 
is  treated  with  urease  (soya  I)ean  meal),  then  with 
metaphosphoric  acid,  filtered,  and  the  filtrate  is 
nesslerised. — W.  P.  S. 

Filler  paper  irith  fine  pores.     Grossfeld.     See  V. 

Cupellation  losses  in  assaying  silver.      Mann  and 
Clayton.     See  X. 

Detection    of  arachidic  acid   [arachis   oil].      Kerr. 
See  XII. 

Detection  of  marine  animal  oils  in  oils,  fats,  and 
soaps.    Marcusson  and  Von  Huber.     See  XII. 

Determination     of     sulphides     in     [tannery]     lime 
liquors.     Bennett.     See  XV. 

Aeration  method  for  [determination  of]  ammonia 
[in  soil  extracts].  Davisson  and  others.   See  XVI. 

Constants  of  the  quartz-wedge  saccharimclcr.  and  the 
specific  rotation  of  sucrose.  Part  I.  Constatits  for 
the  2<3-grm.  normal  tceight.  Bates  and  Jackson. 
.See  XVIl. 


Saccharimetric  normal  weight  and  specific  rotation 
of    dextrose.       Jackson.       See  XVII. 

Ihlrnnination  of  pentose  or  pentosans  by  means  of 
FvMing'.'i  .solnlion.  Baker  and  Ilulton.  .S'ee 
XVIIl. 

Determination    of    citric    acid    in    milk.       lludolf. 
See  XIXa. 

Determination  of  the  fat  content  of  dried  whole  tnilk. 
Mobs.     See  XIX.\. 

Detection  of  benzoic  acid  in  [edible]  fats.     Stadlin. 
See  XIXa. 

Dctcrmiyiation  of  nitrogenous  constituents  of  fodders. 
Passerini.     See  XIXa.' 

I  Hydrolysis  of  ethylsulphuric  acid  and  assay  of 
I  aromatic  sulphuric  acid,  U.S. P.  I'enniman  and 
[        others.     .SVe  XX. 

j    The    sand    test    for    delermining    the     strength     of 
detonators.    Storm  and  Cope.    See  XXII. 

Patents. 

Thermo-electric  couple.     C.  E.  Foster,  Letchworth. 
Eng.  Pat.  17,185,  Dec.  7,  1915. 

The  elements  of  a  cheap  thermo-electric  couple, 
which  gives  approximately  the  same  electi-o- 
motive  force  as  a  platinum-platiniridium  couple, 
are  composed  substantially  of  94  °o  Xi  and  5",,  t>, 
and  85  °o  Xi  and  15%  Cr,  respectively.  When. 
commercial  nickel  is  used,  the  alloys  contain 
small  percentages  of  iron. — T.  St. 

Electrically  indicating  the  presence  of  saline,  alkaline, 
or  acid  impurities  in  feed  water  used  for  steam 
generators  and  other  purposes.  Eng.  Pat.  101,387. 
See  XIXb. 


I  Trade  Report. 

!   Spanish  industries  ;  Government  assistance  for . 

Board  of  Trade  J.,  Oct.  26,  1916. 
A  GovERXStENT  Bill,  dated  Sept.  24th,  has   been 

I   presented  to   the   Spanish    Cortes,    providmg    for 

I  the  granting  of  certain  concessions  in  favour  of 
establishing  new  industries,  or  developing  Ihose 
existing,  m  Spain.  The  Bill  provides  for  the 
granting  of  concessions  to  Spanish  enterprises 
engaged  in  coal  production,  iron  and  steel,  copper, 
zinc,  and  brass  industries,  fertiliser  manufacture, 

i  working  up  Spanish  agricidtural  products,  chemical 
industries     (especially     dye     manufacture),     wool 

I    .vashing,  manufacture  of  scientific  apparatus,  etc. 

I        The  concessions  to  be  granted  are  classified  as 

1   follows  : —  , .      ,  _  -TIT 

(1 )  State  concessions  without  direct  financial  Help, 
embracing  exemption  from  stamp  and  other  State 
taxes  ;   postponement  of  the  pajinent  of  aU  other 

i  taxes  until  five  years  after  the  commencement  ot 
I  working  a  new  industry  ;  free  importation  .or  a 
t  period  of  15  years  of  raw  materials  required  for 
the  industry  and  not  produced  in  the  country  ; 
fiscal  pi-otectiou  for  a  period  of  15  years  in  respect 
of  manufactures  produced  by  new  industries  ; 
total  exemption  from  all  export  duties  for  o  ye.irs  ; 
"  temporary  admission  "  regulations  to  be  appliea 
in  respect  of  all  raw  materials  for  mauufacture  in 
Spain  or  for  working  up  for  export  in  conjunction 
with  Spanish  materials  ;  special  banking  facihties  ; 
special  transport  taritT  rates;  exemption  from 
municipal  and  port  dues  ;  preference  to  the  pro- 
ducts of  Spanish  industries  in  the  award  ot 
Government  contracts. 

(2)  Loans  authorised  directly  by  the  State.-— ine 
amount  of  such  assistance  must  not  exceed  oO% 
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of  the  capital  nooosvsary  for  the  creation  of  new 
indtistrios  or  the  extension  of  existins;  ones.  The 
intei-est  to  ))e  naiil  will  lie  5'\,  annually  of  the 
amount  receiveil  by  the  industry.  The  loans  will 
be  crstntetl  for  a  maximum  perioil  of  10  yeai-s.  as 
res;aiils  the  extension  of  imlustries  ali-eaily  estnh- 
lishetl.  anil  for  1.")  yeai-s  in  respeit  of  new  industries. 
iS)  duuriintfe  of  minimtim  i>>lerri<l  <»i  caiiital 
inrfsted. — With  a  view  to  eiH'Oui-agini;  the  est-ab- 
lisluuent  in  .Spain  of  larjje  industries  in  respect  of 
which  the  concessions  enumerated  above  may  not 
besuflicient  stinnihis,  thi>  Government  is  authorised 
to  guarantee  interest  not  exceedins;  ">"„  atinually 
on  the  capital  investeil  in  the  undertaking,  and 
for  this  purpose  :\  sum  of  up  to  10. '100. 000  jiesetas 
(£-100,000  at  par)  wiU  be  included  in  the  annual 
State  estimates.  The  period  during;  which  such 
interest  will  l)e  granted  «ill  be  15  yeai-s. 

Prohibited    exporUi.     Order    in    Ojuncil.    Oct.    23. 

H>l(i. 
The  exportation  of  basic  slas;  and  superphosphates 
is  prohil>ited  to  all  destinations,  and  of  agar-agar 
and  quillaia  bark  to  all  destinations  in  foreign 
countries  in  Europe  and  on  the  Mediterranean  and 
Black  Seas,  other  than  France  and  French 
Possessions.  Russia.  Italy  and  Italian  Possessions, 
Spain,  and  Portugal,  and  to  .lU  iX)rts  in  any  such 
foreign  countries,  and  to  all  Russian  Baltic  ports. 


Books  Received. 

Co.\i.  Tar  and  Ammoxia.  By  George  LrxGE, 
Ph.D.  Fifth  and  enlarged  Edition.  In  three 
volumes  (not  sold  separately).  Gurney  and 
Jackson,  33,  Paternoster  Row,  London.  E.C. 
1658  pages,  9  x5i  in.     Price  £3  3s.  net. 

The  large  amount  of  new  matter  accumulated 
since  the  publication  of  the  fourth  edition  of  this 
w-ork  in  1909  has  necessitated  the  addition  of  over 
500  pages,  and  accoi-dingly  it  now  extends  to  three 
volumes,  the  first  two  being  devoted  to  coal  tar 
and  the  last  to  ammonia.  The  whole  of  the  subject 
matter  has  lieen  revised  and  brought  up  to  date. 
The  most  important  additions  are  to  be  found  in 
the  third  volume,  in  which  the  modern  processes 
for  manufacturing  ammonia  from  atmospheric 
nitrogen  are  fully  dealt  with.  Many  of  the  other 
sections  have  been  enlarged,  pai-ticulaily  those  on 
naphthenes,  pitch  for  briquetting.  anthracene, 
examination  of  eai'liolic  oil  and  carbf.lic  acid, 
purification  and  testing  of  naphthalene,  car- 
buretting  gases,  and  liquefied  (anhydi"ous)  am- 
tnr>nia.  Among  the  new  sections  may  be  noted 
particulars  of  the  estimation  of  tar  in  gases  and 
the  removal  of  ta.-  fog,  recovery  of  toluene  from 
ga.s,  purification  of  pitcli  by  treatment  with 
solvents,  pitch  cancer,  use  of  anthracene  oil  for 
remo\-ing  naphthalene  from  gas.  .synthetic  pro- 
durtion  ot  phenol,  condensation  pi-oducts  of 
phenols  with  formaldehyde,  treatment  of  tar  oils 
with  phosphoric  acid,  and  ammonium  chlorate, 
formate,  oxalate,  and  perborate. 

BULLETIX   OF  THE   IMPERIAL   I.VKTITrTE.VoI.    XIV. 

No.  2.    April  to  June,  1916.    Price  2s.  6d.  (post 
free,  2s.   9d.). 

Tnts  i.ssue  of  the  Bulletin  contains  the  results  of 
investigations  in  connection  with  edible  beans  from 
Bunna,  Voandzeia  Huhtrrnntpii  beans  from  the 
Sudan,  naked  barley  fi-om  Cyprus,  water-melon 
seeds  from  the  Sudan,  colocvnth  pidp  from  the 
Sudan,  paper-making  materials  from  South  Africa, 
.\frican  wild  silk,  and  whales'  bones  from  the 
Falkland  Islands.  Other  articles  deal  with  the 
occurrence  and  utilisation  of  nickel  ores  ;  sapphire- 
mining  industry  of  .\nakie,  Queermlan<^l  ;  and 
sources    of    supply    of    hazel-nuts.     In    addition, 


there  are  notes  on  the  co-operation  of  the 
("hainbci-s  of  Commerce  with  the  work  of  the 
Imperial  Institute,  the  Report  of  the  Couunitteo 
on  West  Afrii-an  oil  seeds,  recent  investigations  on 
sources  of  potash,  etc. 

The  liullctin  also  lontains  a  section  dealing  with 
recent  progress  in  agricidtuve.  and  the  <levelop- 
uient  of  the  natural  resourci's  ot  the  Colonies, 
India,  and  the  Tropics  generally. 

Kkattivi  e  Heazioxi.  I)i  E.  Tocinoli.  U.  Hoepli, 
Milan.   XII  -|-277  pages.  iS\  xlJ  in.   Price  L.3.50. 

TilK  most  important  section  of  this  little  book 
consists  of  a  collection  of  tlie  reaijents  and  i-eactions 
which  have  proved  of  value  in  analytical  chemistry, 
especially  in  medico-legal  and  clinical  practice 
and  in  the  examination  of  foods.  The  list  of 
reagents  and  reactions,  arranged  alphabetically, 
underthe names  of  the avithoi's. occupies  107  pages  ; 
and  there  are  given  also  an  alphalielical  list  of 
svibstances  for  wliicli  reactions  are  des<  iil>ed  ;  tests 
of  jnirity  for  the  more  important  i-eagents  ;  a 
chapter  on  test-papei-s  ;  and  tables  of  atomic 
weights,  and  of  specific  gravities  of  solutions  of 
alkalis,  acids,  ethyl  alcohol,  methyl  alcohol, 
glycerol,  and  dextrose. 

The  A.valv^i.s  of  Permissible  Explosives.  By 
C.  G.  Stoum.  U.S.  Bureau  of  Mines.  Bulletin 
90.  Government  Printing  Ollice,  Washington. 
88  pages.     Price   15  cents.* 

A  DESCiilPTlox  of  the  methods  used  by  the 
U.S.  Bureau  of  Mines  for  the  analysis  and  testing 
of  "  peiiuissiblc  "  explosives. 

The  S.\xd  Test  fob  determixixo  the  Stkexgth 
OF  Detoxators.  By  C.  G.  Storm  and  W.  C. 
Cope.  U.S.  Bureau  of  Mines.  Technical  Paper 
125.  Government  Printing  Office,  Washington. 
08  pages.     Price   10  cents.* 

This  paper  describes  the  results  of  a  sj-stematic 
investigation  of  the  "sand  test "  devised  bv  W.  O. 
Sn-Uing  in  1913  (see  page  1132). 

Mixes  axd  Qu.\rries  :  Gexeral  Report,  with 
Statistics,  for  1915.  By  the  Chief  Inspector 
OF  Mixes.  Part  I.  Divisional  Statistics.  [Cd. 
8361.]     Price  OAd.  (po.st  tree  8id.). 

This  return,  whicli  forms  the  first  part  of  the 
General  Report  on  .Mines  and  Quarries  for  1915, 
contains  statistics  of  the  numlier  of  jier.sons  eni- 
])loyed.  i\\(:  output  of  minerals,  and  the  accidents 
at  mines  and  quarries  in  the  United  Kingdom, 
.irranged  according  to  tlie  inspection  districts. 

Some  Foreign  Specification's  for  R.ulway 
Materials  :  R.ails,  Wheels,  Axles,  Tyres. 
By  G.  K.  BuROESS  and  P.  D.  Merica.  U.S. 
Bureau  of  Standards,  Technologic  Paper  No.  (>1. 
(Government  Printing  Ollice.  Washington.  132 
pages.      Price  25   cents.* 

Ix  an  introductory  chapter  the  authors  discuss 
and  give  a  i(5siim(^  of  the  specifications,  together 
with  some  accident  statistics.  Specifications  of  I  he 
following  countries  are  given  : — United  Kingdom, 
Italy,  Fi-ance,  Belgium,  Germany,  Austria, 
Holiand,  Sweden. 

EXTUACTIOX  AND  RECOVERY  OF  RAnlUM,  ITRAXIUM, 
AX»     VA.VADIIJM    FROM    CARXOIITK.         Bv    C.    L. 

1 'arsons,  R.  B.  .Moore.  S.  ('.  Lixd,  and  O.  C. 
SciiAEFER.  U.S.  Bureau  of  Mines,  Bulletin 
10).  .Mineral  Technology  12.  Government 
Printing  Offi(-e,  Washington.  124  pages.  Price 
25  cents.*     (See  this  Journal,  1916,  44.) 


*  A  certain  number  ol  these  publieations  can  be  obtained  free 
on  .1  pplication  to  the  respective  (iovernnicnt  Departnicntn. 

Ill  the  case  of  the  U.S.  Government  publications,  wIkmi  this  supply 
is  exhausted,  copies  cun  be  obtained  at  the  prices  mentioned  Iron 
the  Superintendent  of  Documents,  Washington,  D.C.,  U.B.A. 
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OfTicial  Notice. 


KEPOKTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 
The  first  volume  of  the  Reports  of  the  Progress 
•of  Applied  ("heniistry  is  now  in  active  preparation, 
and  will,  it  is  hoped,  be  piihUshed  in  Deoomlier. 
It  will  cover  recent  progress  to  the  end  of  June, 
191(5.  The  second  volume  will  deal  with  the 
period  up  to  the  end  of  1917,  and  subsequently 
at  is  proposed  to  issue  the  Reports  annually. 

The  Reports  will  present  a  critical  summary  of 
"the  progress  (hat  has  been  made  in  the  various 
liranches  of  chemical  industry  during  the  period  in 
question.  It  has  not  been  found  practicable  to 
treat  even,-  section  of  the  Journal  classification. 
Agricultural  chemistry,  the  chemistry  of  foods, 
and  analysis  are  fully  dealt  with  in  the  admirable 
series  of  Reports  issued  annually  by  the  Chemical 
Society,  and  for  the  present  there  will  be  no 
sections  on  general  pl8,nt  and  explosives. 

The  following  is  a  list  of  the  subjects  which  will 
be  dealt  with,  together  with  the  names  of  the 
experts  who  are  contributing  to  this  volume  : — 

Fuel— J.  \V.  Cobb,  B.Sc,  F.I.C. 

Gas,  desiruriive  distillation,  tar  products — E.  V. 
Evans,  F.I.C. 

Mineral  oils-  -A.  W.  Eastlake. 

Dyestuffs—Cx.  T.  Morgan,  D.Sc,  F.I.C,  F.R.S. 

Fibres,  paper,  drjeimj,  printing — Juhus  H\iebnep, 
F.I.C. 

Acids,  alkalis,  salts,  etc. — H.  A.  Auden.  Ph.D., 
F.I.C. 

Glass,  ceramics,  cement,  etc. — J.  A.  Audlev,  B.Sc. 

Metals,     metulhtrqy — W.     R.     E.     Hodgkinson, 
Ph.D.,  F.I.C. 

Electro-chemistry — J.  T.  Barker,  Ph.D. 

Pals,  oils,  tca.ves — G.  H.  Warburton. 

Paints,     pUjments,      varnishes,     resins — R.      S. 
.Morrell,  M.A.,  Ph.D. 

Indiarubber — H.  P.  .Stevens,  M.A..  Ph.D.,  F.I.C. 

Leather,  qhic,  etc. — J.  T.  Wood,  F.I.C. 

Sutjar,  starches — J.  G.  Macintosh. 

Fermentation — A.  R.  Ling,  F.I.C. 

Sanitation,  irater  purification — F.  R.  O'Shaugh- 
nessy,  F.I.C. 

Fine   chemicals,    medicinal    substances,    essential 
oils — F.  L.  IVman,  D.Sc,  Ph.D. 

Photographic    materials    and    processes — B.     V. 
Storr,   M.Sc. 

The  price  of  is.sue  will  be,  to  members,  23.  6d. 
(plus  6d.  postage),  and  non-members,  5s.  (plus 
Od.  post-age).  As  the  issue  is  to  be  a  limited  one, 
those  desirous  of  securing  copies  are  requested  to  fiU 
in  the  order  form  attached  to  the  cover  of  the 
Journal,  and  return  it  to  the  Secretary  at  an  early 
dat-e. 


Editorial. 


SCIENCE  AND  TRADE. 

The  Daily  Telegraph  recentiv  published  an  article 
by  Sir  Robert  Iladfield  with  the  abo\-e  title, 
dealing  with  the  necessity  for  research  in  industry. 
•and  caUmg  special  attention  to  the  unportance  of 
co-ordination  in  research,  and  to  the  need  for 
■constant  investigation  of  what  is  being  a(  hieved 
abroad  and  for  thi>  encouragement  of  pure  science. 

Emphasising  the  vital  necessity  for  co-ordina- 
tion. Sir  Robert  says  that  if  British  industry  is 
to  hold  its  own  after  the  war,  research  must  be 
Mgarded  as  a  national  rather  than  an  intlividual 


matter.  While  big  firms  naturally  maintain  their 
own  laboratories  for  research  along  the  lines  of 
their  special  activities,  and  many  of  the  results 
cbtaiued  inthesc  la})oratories  are  of  special  interest 
to  themselves,  there  ;ire  a  great  number  of  questions 
afl'ecling  whole  industries  the  solution  of  which 
can  only  be  obtained  by  the  co-operation  of  nmny 
workers  investigating  special  branihes  of  the 
subject.  In  these  cases  there  is  everything  to  be 
gained  by  carrying  on  the  work  of  research  in 
combination  and  making  its  results  available  to 
the  whole  of  the  organised  industry. 

It  was  announced  last  month  tliat  the  National 
Research  Council  recently  appointed  by  the 
American  National  Academy  of  Sciences  to  co- 
ortlinate  scientific  research  in  the  United  States, 
had  received  an  assurance  that  the  funds  and 
organisation  of  the  Engineering  Foundation  would 
be  placed  at  its  disposal.  In  order  to  ensure 
practical  application  of  all  discoveries  made,  the 
gieat  engineering  societies  wUl  be  strongly 
represented  on  the  council. 

The  council  also  contains  the  names  of 
the  leading  scientists  in  the  American  universities 
and  representatives  of  impoi-tant  serWce  and 
Government  departments  such  as  the  directors  of 
Ordnance  and  Aviation,  of  the  National  Bureau  of 
Standards,  and  the  Bureau  of  Mines.  Thus,  the 
effect  of  the  council  is  to  co-ordinate  the  work  of 
the  finest  pure  scientists  in  the  United  States  with 
every  important  branch  of  national  life  and 
industry  to  which  the  results  of  research  can  be 
applied^  It  is  obvious  that  such  a  combination 
should  do  much  to  achieve  the  oljject  for  which 
the  council  was  estalilished,  to  put  the  United 
States  in  the  forefront  of  the  nations  in  the  apphca- 
tion  of  science  to  industry  or  warfare. 

We  certainly  can  do  much  here.  In  the  Iron 
and  Steel  Institute  and  similar  organisations  we 
have  technical  institutions  as  progressive  as  any 
in  the  world,  and  our  scientists  are  in  no  way 
inferior  to  the  best  of  foreign  countries.  It  is 
noteworthy  that  Dr.  G.  E.  Hale,  the  chairman  of 
the  American  Research  Council,  and  Dr.  W.  H. 
Welch,  president  of  the  National  Academy  of 
Sciences,  have  recently  been  visiting  this  country 
to  see  what  was  being  accomplished  in  the  way  of 
scientific  research,  and  they  have  returned  full  of 
praise  for  the  work  in  progress  and  ready  to  hold 
it  up  as  an  example  to  their  own  countrymen. 
Dr.  Hale  particularly  called  attention  to  the  work 
which  pure  scientists  were  doing  on  the  solution 
of  common  problems,  instancing  the  work  on 
optii-al  glasses  carried  out  by  Professor  Jackson, 
of  King's  College,  London. 

All  that  is  needed  is  a  better  co-ordination  of  our 
resour*  es.  The  appointment  of  the  Advisory 
Council  for  Scientific  and  Industrial  Research  is  a 
first  right  step.  It  is  of  prime  importance  that  the 
State  should  be  ready  to  co-operate  by  bringing 
educational  requirements  up  to  date,  by  providing 
proper  equipment  for  laboratories  and  technic?al 
colleges,  ancl  by  grants  in  aid  for  the  encourage- 
ment of  research.  But  the  industries  must  do 
their  part.  There  has  in  the  past  been  perhaps  a 
little  too  much  jealousy  and  unwUliugness  to  co- 
operate for  common  ends,  which  must  give  place 
in  the  future  to  a  great  combined  effort  to  raise 
the  whole  level  of  British  industry.  Too  many 
of  our  splendid  technical  institutions,  also,  are 
to-day  insufliciently  endowed  and  ill-provided  with 
centres,  Ubraries,  aud  appliances.  If.  for  instance, 
we  could  bring  the  chief  metallurgical,  mining, 
and  engineering  societies  under  a  common  roof  and 
organise  their  activities  in  co-operation  with  all 
kindred  Institutions  throughout  the  country,  theic 
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iiniUHl  power  would  form  a  uit^st.  valuaMo  fivct^^r 
in  the  piximotion  of  lescarrlj  on  n  national  sialo. 

S\ii  h  Uwire  of  inspei  tiou  as  that  made  by  Dr.  Ilalo 
ami  Pr.  Wei'  h  in  f hi^  country  have  a  inoat  value 
in  keepinj;  tlie  si  ience  and  industry  of  a  nation 
abri'ast  of  the  latest  ileveloj)nient.'<  all  over  the 
world  and  sugsi-stinpc  fresh  lines  of  activity  and 
Ireih  subjects  for  investigation. 

Lastly,  in  our  desire  to  obtain  practical  results 
we  should  not  confine  research  to  problems  of 
immediate  practical  utility.  Even  from  the 
commenial  point  of  view  we  shall  do  well  to 
provide  every  possible  facility  and  encouragement 
for  the  toilej  in  pure  scieme.  Many  of  our 
!<reatest  lulvances  in  trade  and  industry  are  due 
to  incidental  discoveries  made  in  the  course  of 
purely  tlieorotical  research,  which  seemed  at  the 
time  to  serve  no  ]>articular  practical  purpose. 
Thus  we  are  to-da\-  reaping  the  benefit  of  the 
careful  olwervatious"  made  by  the  late  Pr.  Gore 
nearly  fifty  yejirs  aj^o  of  the  extraordiuarj'  changes 
produ<  ed  in  iron  and  steel  by  temperatures  of, 
say,  SOO'-  C.  and  upwards.  Yet  many  years 
passed  before  these  observations  were  turned  to 
practical  a<;count. 

The  special  emiipmont  and  capacities  of  the  pure 
scientist  can  only  be  obtained  by  encouraging  him 
to  work  on  his  own  lines  and  for  sheer  love  of 
the  work,  ^"hat  is  needed  is  to  render  the  results 
which  he  obt;iins  more  readily  available  to  the 
technical  worker,  who  can  then  himself  follow  up, 
or  re<)ucst  the  co-operation  of  the  scientist  in 
follon  mg  up.  those  discoveries  wliich  give  the  most 
prospect  of  commercially  useful  results. 

Even  in  works  laboratories  it-  is  well  to  encourage 
pure  expeiinient  in  regard  to  all  materials  used 
m  industry,  without  regard  to  immediate  applica- 
tion. Tile  tiained  observer,  watching  the  effect  of 
new  combinations  and  pi-ocesses,  may  at  any  time 
find  that  tlie  notes  in  his  experiment  book  give 
him  the  clue  to  discoveries  of  the  first  importance. 
It  was  in  the  course  of  such  experijients  that 
the  clues  w<  re  obtained  whii  h  led  to  the  discovery 
of  manganese  steel,  which  is  now  used  on  almost 
every  stciun  railroad  and  street  tramw.ay  in  the 
world,  and  is  largely  responsible  for  the  cffit  iency 
of  modern  mining  machinery,  and  its  latest  use 
has  been  found  in  the  manufacture  of  steel  helmets 
for  our  soldiers  at  the  front.  In  a  similar  way 
experunent*  led  to  the  utilisation  of  what  is  known 
as  low  hysteresis  material,  which  repi-esents  a 
peculiar  combination  of  elements  and  heat  treat- 
ment. This  knowledge  has  been  applied  to  trans- 
formers throughout  the  world,  with  a  resulting 
decrease  in  energy  losses  which  is  saving  millions 
of  pounds  each  year. 


SOCIETY  OF  GLASS  TECHNOLOGY. 

The  Society  of  Glass  Technology  was  formally 
constitxited  at  a  largely  attended  meeting  held  at 
Sheffield  University  on  November  0th.  Repre- 
sentatives of  the  industry  fiom  all  the  glass-manu- 
facturing dLstricts  of  Great  Britain  were  present. 
It  was  pointe<l  out  that  the  glass  industry,  among 
others,  had  fsuffered  in  the  past  owing  to  its 
detachment — partial  or  entire — from  its  scientific 
aspects.  The  formatif)n  of  the  Depaitment  of 
OlasH  Technology  in  the  Univei-sity  of  Sheffield 
was  serving  to  remedy  this  state  of  affairs,  and 
the  inauguration  of  the  Society  was  a  further  step 
in  the  siimc  direction.  It  was  to  be  hoped  that 
the  S'iciety  would  be  an  active  force  not  oidy  in 
this  countrj'  t>ut  throughout  Europe.  III'.  W.  E.  S. 
Turner  outlined  the  steps  that  had  led  up  to  the 
formation  of  the  Society,  and  said  that  promises 
of  Buppfirt  had  been  received  from  all  over  the 
ooantry.  The  Society  was  not  to  bo  a  local 
institution,  but  a  national  one  in  every  way,  and 
meetings  would  be  held  from  time  to  time  in 
various  '.entree. 


The  report  of  the  I'nivisioual  Ct)Uimittce  was. 
adopted  and  a  fi^rmal  resolution  constituting  th<- 
Sooiety  was  passed.  Mr.  W.  F.  J  Wood  was 
elected  President  for  the  coming  year,  and  Dr. 
W.  E.  S.  'l\irner,  of  the  Univei-sity,  Sheffield, 
Secretary,  fitim  whom  further  information  may 
be  obtained. 


THE     ACTION     OF    SOLVENTS     ON     COAL. 

The  earlier  attempts  to  extra<^t  the  soluble  or 
re.sinoid  constituents  of  coal  by  means  of  solvents 
met  with  lit  t  le  success.  Alcoliol,  ether,  chloroform, 
benzene,  and  acetone  weiv  tried,  but  ordinary 
bituminoiis  coals  yielded  only  about  1  %  or  less 
to  the  solvent,  though  Watson  Smith  (this  J., 
1891,  075;  1S92,  591  ;  181)8,  221)  recorded  the 
fact  that  the  remarkable  Miike  coal  of  Japan  yields 
nearly  10%  of  its  weight  to  benzene  extraction, 
and  Smythe  (see  this  J.,  1908,  149)  by  successive 
extractions  with  several  solvents  of  low  boiling 
point,  succeeded  in  i^xtracting  over  7%  from 
German  brown  coal.  Recently  (this  J.,  1916,  1001 ) 
Fischer  and  Gluud  have  shown  that  the  yield  of 
benzene  extract  is  greatly  increased  at  high 
temperatures  and  pressures  (e.g.,  275°  C.  and 
55  atm.)  :  under  these  conditions  ordinary  coal 
yielded  61°o  extract  as  ctunparcd  with  0-1  to 
0-15%  at  80°  O.  ;  lignite  25%  as  against  11%,  ajid 
cannel  coal  4  %  as  against  1  %. 

The  high  solvent  action  of  pyridine  on  coal  wa."* 
first  noted  by  Bedson  (this  J.,  1899,  739),  who 
found  that  Durham  coal  yielded  from  16  to  18% 
and  New  Zealand  coal  from  10  to  13%  of  soluble 
matter.  Anthracites  are  nnalfected  by  the  solvent. 
Later  (this  J.,  1901,  789),  Baker  examined  the 
solvent  action  on  coal  of  the  fraction  of  pyridine 
bases  boiling  lietween  110°  and  120°  C,  the  pow- 
dereil  coal  being  extracted  in  a  Soxhlet  apparatus  ; 
samples  of  Durham  coals,  from  the  Hutton  anil 
Brockwell  seams,  yielded  20-1  and  11-5%  of 
extract  respectively,  and  a  New  Zealand  coal 
furnished  21-4%,  but  of  this  15-75%  consisted  of 
water.  In  each  case  the  residue  had  lost  the 
coking  properties  of  the  original  coal,  cither 
entirely  or  to  a  very  large  extent.  In  a  later 
communication  (this  J.,  1908.  147).  Bedson  gives 
the  results  of  the  extraction  of  some  gas  coals  with 
pyridine  ;  the  extracts  represented  from  22-5'i 
to  33-59  •;;,  of  the  coal  substance,  and  attention  is 
drawn  to  the  apparent  approximation  between  the 
amount  yielded  to  pyridine  and  the  percentage 
of  "  volatile  matter."  Similar  treatment  cf  four 
coils  described  as  "  cannels  "  yielded  respectively 
6-95,  8-31,  2605,  and  28-90%  of  extrai^t,  whilst  a 
specimen  of  Broxburn  oil  shale  furnished  only 
1-59%.  Bedson  states  that  the  extracted  s>ib- 
stance,  which  is  a  dark,  resinous,  scaly  solid,  had 
been  submitted  to  extraction  witli  light  solvents, 
and  that  the  petroleum  ether  extract  yielded  » 
substance  volatile  in  steam,  the  ether  extract  of 
the  distillate  furnishing  a  pi-oduct  which  forms 
transparent  red  crystals.  m.|»t.  65°  C.  Tlie  ether 
extract  also  yielded  a  substance  volatile  in  Bteam, 
and  a  basic  and  an  acidic  substance.  Full 
details  are  promised,  but  no  further  communica- 
tion has  apparently  been  made  on  the  subject. 

Pyridine  is  not  the  only  substance  which  h«»  a 
high  solvent  action  on  coal  constituents.  Thus, 
Vignon  (this  J.,  1914.  633)  states  that  aniliue 
dissolved  23-4%  and  quinoline  47-3%  (at  boilins' 
point)  of  a  bituminous  gas  coal  fi-om  the  l/)lre 
district,  whilst  Parr  and  Hadley  (this  J.,  1915,  213) 
record  the  extraction  of  35  to  40%  from  "high 
volatile"  coal  and  20  to  30%  from  "low-volatile" 
coal  by  treatment  with  phenol  at  110°C.  in  an 
atmosphere  of  carbon  dioxide. 

The  researches  of  Burgess,  Wheeler,  and  Clark 
(this  ,T.,  1010,  1291  ;  1911.  606  ;  1913,  969)  have 
led  to  the  view  that  coal  is  essentially  a  congloinor- 
ate  of  degradation  products  of  cellulose,  and  partly 
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i»hange<i  resins  anrl  gums  of  the  plants  from  which 
the  coal  was  derived.  Extraction  with  pyridine 
effects  only  a  partial  separation  of  the  two  con- 
stituents. l)ut  a  complete  or  nearly  complete 
sejvarntion  can  ho  made  by  oxti"action  with  pyridine 
and  treatment  of  the  pyridine  exti-act  with  chloixj- 
form.  The  properties  of  the  residues  from  each 
of  these  extractions  are  similar,  and  have  no 
effect  on  a  photographic  plate,  but  the  portion  of 
the  pyridine  extract  soluble  in  chloi'ofomi  has  a 
marked  action,  similar  to  that  produced  bv  rosin 
rtnd  coal  itself  (cf.  RusseU.  tliis  .T.,  1908.  059). 
'Ihe  residue  from  the  extr.action  with  pyridine,  on 
distillation  at  900°  C,  j-ielded  chiefly  hydrogen, 
carbon  monoxide,  and  f^arbon  dioxide,  whilst  the 
pyridine  extract  yielded  parafliu  hydiwcarbons 
iind  hydrogen,  the  percentage  of  the  latter  increas- 
ing with  the  t<>uiperature.  Tlie  chloroform  extract 
of  the  pyrii'.iue  fraction  (about  one-thii'd  of  its 
Mreiglit)  contahis  ¥0%  of  volatile  matter  and  on 
distillation  yielded  43  to  64-5%  of  tar,  consisting 
mainly  of  paraffin  hydrocarbons,  together  with 
gases  consisting  principally  of  hydrogen  and 
paraffin  hydrocarbons.  It  was  further  established 
by  the  same  n,uthoi-s  that  in  the  distillation  of  coals 
at  low  temperatures  (up  to  450"— 500 '^  C.)  higher 
paraftins,  as  well  as  methane,  are  conspicuous 
ilecomposition  products,  whereas  hydrogen  is 
piodjiced  in  very  small  quantity  :  the  evolution 
of  paraffins  ceases  entirely  at  about  700°  C,  whilst 
between  700^  and  800°  C.  there  is  a  well-defined 
point  at  which  the  evolution  of  hydi'ogen  .shows 
a  marked  increase.  It  would  thus  seem  probable 
r  that  the  constituents  of  the  coal  derived  from 
gums  and  resins  are  the  less  stable  ones,  which 
yield  paraffins  on  distillation,  whilst  the  cellulosic 
degradation  product  is  the  more  stable,  hydrogen- 
yiSdiug  constituent.  Further  confinnation  of  this 
view  was  afford e<l  by  the  work  of  Jones  and  Wl\eeler 
(this  J.,  1915,  1043),  who  found  that  the  chloroform 
extract  yielded  a  tar  free  from  phenols,  whilst  the 
products  obtained  by  distillation  of  the  residue 
from  pyridine  extraction  and  from  the  chloroform 
xtraction  of  the  pynidine  extract,  contained 
phenols — a  characteristic  of  celluloses  and  degTaded 
:dlulose  derivatives.  Harger  (this  J.,  1914.  390) 
onsideTs  that  the  portions  extracted  by  pyridine 
ire  somewhat  modified  in  constitution  by  the 
jrocess  (as  hidicated  by  the  fact  that  extraction 
3  very  slow  and  is  accelerated  by  increased  tem- 
leratxires),  just  as  many  resins  are  rendered 
lioluble  only  after  heating. 

;    As  regards  the  actual  identity  of  the  constituents 

j>f  coal  little  of  a  definite  nature  is  known.     Pictet 

lad    Ramseyer    (this    J..    lOU,     1041)    isolated 

lexahydrofluorene,    CisHjj,    by    extraction    with 

lenzene,  and  Pictet,  Ramseyer,  and  Kiiscr  have 

econtly  sf-par  ted  fourtetn  oth  r  s.itiu-att^d  .-'nd 

ins.iturat<  d    hydi'ocarbons     from     the     benz'  no 

xt?act    (see    p?ge     1145).       Th' se    compounds, 

liowevpr,  are  pn  s  nt  in  such  minutf  proportions 

jhat   th'-ir    isolation    must    be    considered   to  be 

I   purely   theoretical    interest.       The    cellulosic 

lOluon     consists    of   compounds    of    the    furane 

lype    (Jones  and    "VMieehr.    this   J.,    1016,    S81), 

nd  compounds  having  structures  similar  to  that 

I  the  carbon  molecule   are  also   present,  but  it 

i  improbable  that  coal  contains  free  elementary 

aibon.     The  reainic   constituents  are  considered 

>  consist  of   compounds  in   which   alkyl,    naph- 

iiene.  and  hydro-aromati.^  groupings  are  att.iched 

5   more  complex  groupings.      The     oxygenated 

SDoic    derivatives     are     probably    chiefly  cyclic 

sides,  and  eeters,  ketones,  acids,  etc.,  are  almost 

Dmpletely  absent.    Free  hydrocarbons  are  present 

I  small   quantities,   but   it   is  doubtful  whether 

romatie  groupings  exist. 

Prom  the  above  brief  sunmiary  it  will  be  evident 
lat,  while  a  considerable  amount  of  w^ork  has  been 
one  to'wards  elucidating  the  chemical  nature  of 
)al,  very  much  remains  to  be  accomplished  before 


we  can  lay  claim  to  a  deflnifcc  knowledge  of  the 
composition  of  the  most  important  of  our  minei'al 
resources. 


THE    MESSERSCH-MITT    PROCESS 
FOR    .MAKING    HYDROGEN. 

In  a  recent  issue  of  Metnllurtjical  and  Chemical 
Engineerinfi  H.  L.  Bamitz  gives  some  interesting 
details  of  the  Messerschniitt  process  for  the  pro- 
duction of  hydrogen,  the  information  having  been 
received  dii-ect  from  tlic  inventor.  Additional 
importance  is  added  to  the  subject  in  view  of  the 
statement  that  the  German  militaiy  authorities 
have  adopted  this  process  in  preference  to  all 
othei-s  for  use  in  large  installations.  The  German 
War  Department  now  controls  fovirteen  >Iesser- 
schmitt  plants,  each  having  a  capacity  of  from  100 
to  600  cu  bic  metres  per  hour,  and  erected  at  a  cost, 
of  about  £-1,000,000. 

The  process  is  based  on  the  old  iron-contact 
method,  and  consists  broadly  in  passing  steam 
over  heated  iron  and  subsequently  reducing  the 
iron  oxide  by  means  of  reducing  gases — water-gae, 
producer  gas,  or  coal  gas.  The  latest  type  of 
generator  consists  of  an  upright,  cyUndricaf  shaft, 
lined  with  fire-brick,  and  ha^^^g  two  concentric 
iron  cylinders  built  into  it,  the  smaller  of  the 
cylinders  resting  on  the  floor  of  the  generator, 
whilst  the  larger  cylinder  is  supported  at  a  short 
distance  from  the  floor,  to  leave  a  space  for  the 
admission  of  the  steam  or  reducing  gas  to  the 
contact  mass,  which  is  packed  into  the  annular 
space  between  the  two  cylinders.  The  inner 
cylinder  contains  a  cage-work  of  fire-brick  which 
serves  to  store  the  heat  required  to  bring  the 
contact  mass  to  the  reaction  temperature.  The 
outer  cylinder  is  also  surrounded  by  a  fire-brick 
caging,  which  is  incorporated  in  the  construction 
of  the  outer  fire-brick  mantle  of  the  shaft.  The 
heating  of  the  fire-brick  cage-work  and  the  heating 
and  reduction  of  the  contact  mass  are  effected  by 
introducing  reducing  gases  and  au'  from  beneath 
into  the  inner  cylinder ;  the  proportion  of  air 
used  is  not  sufficient  for  the  complete  combustion 
of  the  gases. 

In  the  first  stage  of  the  process — ^the  heating 
and  reduction  stage — the  mixture  of  wat€r-gas  and 
air  is  partly  burnt  in  the  inner  cylinder  and  the 
combustion  products,  with  the  unconsumed  portion 
of  the  gas,  pass  downwards  through  the  contact 
mass  (the  inner  cyUnder  being  cut  off  short  of  the 
top  of  the  generator  shaft),  and  then  again  upwards 
around  the  outer  cylinder,  through  the  flue,  and 
into  the  open.  During  the  passage  of  the  gases 
around  the  outer  cylinder  the  unconsumed  poi-tion 
is  burnt  by  means  of  a  secondary  ah'  current-, 
introduced  "through  the  upper  part  of  the  wall  of 
the  shaft.  This  heating  and  reduction  process 
occupies  about  twenty  minutes,  a  temperature  of 
700° — 800°  C.  being  necessary. 

At  this  stage  the  supply  of  air  and  gas  is  cut 
off  and  steam  is  blown  in  from  below  the  generator, 
driving  the  carbon  dioxide  produced  from  the 
contact  mass  into  the  exit  flue.  As  soon  as 
hydrogen  is  seen  to  escape  with  the  steam,  the 
steam  supply  from  below  is  cut  off  and  the 
ventilator  leading  to  the  flue  is  closed.  This 
second,  or  steam-rinsing  st-age  only  occupies  a  few 
seconds. 

In  the  third,  or  actual  hydrogen-producing 
stage,  steam  is  passed  into  the  top  of  the  space, 
between  the  outer  cylinder  and  the  shaft  casing, 
and  traverses  the  generator  in  the  opposite 
direction,  passing  upwards  through  the  glowing 
contact  mass,  where  it  is  decomposed,  and  the 
hydrogen  is  taken  oft'  at  the  top  into  a  chamber 
provided  with  a  water-seal.  Fixim  this  chamber 
the  gas  is  passed  through  a  purifier  into  the  gas- 
holder and  is  then  compressed  into  cylinders  or 
storage  tanks.  Tlie  producing  period  is  of  about 
15  minutes'  duration. 
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The  entire  process  is  then  repeated  by  again 
intpoducinp  air  and  wat<»r-sras  into  the  jrenorator. 

The  hydroj^on  is  puritioil  by  soriibljinf;  with 
water  to  n.'uiovo  dust  parti<K'S  and  tlien  passiiit; 
throngh  a  purifier  containing  iron  oxide  and 
lime  to  remove  traces  ot  suliihiir  compounds  and 
carbon  dioxide.  The  gas  is  said  to  be  very  pure 
(99-2%)  and  to  contain  only  traces  of  nitrogen. 

Among  the  advantages  claimed  for  the  process 
are  that  over-lioating  is  easily  avoided  and  the 
necessary  temperatui-e  of  the  contact  mass  can 
be  niaintAine<l  without  difliculty.  The  fuel  con- 
sumption is  very  low,  a  single  water-gas  generator 
and  steam  boiler  being  sufficient  for  several 
hydrogen  generators.  The  actual  cost  of  the 
liydix>gen  is  governed  by  the  cost  of  coke  and  the 
size  of  the  apparatus.  In  one  plant  installed  in 
the  United  States,  where  the  pnuoss  is  in  use  for 
producing  hydrogen  for  treating  oils,  the  cost  has 
averaged  40  to  4,5  cents  (Is.  8d.  to  Is.  10 Jd.)  per 
1000  cub.  ft.  ;  these  figures  include  interest, 
•lepreciation,  and  labour.  The  labour  item  is 
verj-  small,  since  one  man  is  able  to  attend  to  two 
generators.  Ids  sole  duty  being  to  change  the 
levers  for  cacli  working  period  and  to  read  the 
pyrometer.  All  lever  jiosilions  are  automatically 
locked,  thvis  preventing  WTong  position  of  ^■enti- 
lators. 

When  the  contact  mass  requires  to  be  renewed, 
it  is  removed  through  Jforton  doors  provided  in 
the  lower  part  of  the  shaft  casing,  wliilst  fresh 
luaterial  is  introduced  through  openings  arranged 
on  the  top  of  the  generator. 

The  first  patents  for  this  process  were  taken  out 
by  Messersclimitt  in  Germany  in  1911  ;  his 
inventions  have  been  referred  to  in  tliis  Journal. 
1912,  1120;  1913.  944;  1914,  130,  137,  313; 
1915,  1010. 


HYDROGEN    FOR    MILITARY    PURPOSES. 

Though  the  iron-cont^ict  process  is  probalily  the 
<hcapest  method  for  pro.lucing  hydrogen,  several 
of  tlie  other  processes  possess  advantages  in  regard 
to  portabiUty  of  apparatus,  etc.,  when  the  g.is  is 
required  for  military  purposes.  The  comparative 
figures  as  to  the  cost  of  the  various  pro<"e.sses,  given 
by  E.  D.  Arderj'  at  a  recent  meeting  of  the 
-Vmerican  Electrochemical  Society,  are  therefore 
of  considerable  interest. 

The  results  ot  this  comparison  show  that  the 
price  per  cubic  metre  of  hydrogen  is  : — Action  of 
steam  on  iron,  I'.od.  ;  distillation  of  crude  oil  and 
tar,  l'7.5d.  ;  ferrosilicon,  lOd.  ;  water-gas.  Is.  Okl.; 
iron  and  sulphuric  acid.  Is.  OJd. ;  hydrogenit.  Is.  4d.; 
hydrolith  (calcium  hydride),  3s.  8d.  to  4s.  2d.  ; 
silicon  and  caustic  soda,  4s.  5d. 

In  the  Russo-Japanese  war  the  Russians  used 
a  process  based  on  the  actif)n  of  caustic  soda  on 
.■vluminium  ;  the  disadvantage  of  this  method  was 
(hat  it  required  5 J  kilos,  of  raw  materials  to 
l)roducc  a  cubic  metre  of  gas.  as  a'/ainst  about 
4i  kilos,  when  using  the  sulphuric  acid  and  iron 
or  zinc  process.  In  the  !Moroct:o  campaign,  the 
Spanish  Government  produced  the  hydrogen 
I'equired  by  the  action  of  caustic  soda  solution 
on  siliccn  at  S0°  to  90"  C.  ;  the  apparatus  required 
is  made  of  iron,  is  very  simple  in  construction,  and 
very  durable. 

The  ferrosilicon  prociss  has  been  used  by  the 
French,  and  also  tlie  "  hydi'ogenit  "  process. 
■'  Ilydrogenit  "  is  a  m.xturc"  of  finely  powdered 
ferrosilicon  and  s'jda-limc,  and  is  especially 
adapted  for  use  wIutc  water  is  not  abundant ;  on 
ignition  it  yields  hydrogen. 

The  calcium  hydride  process  is  toe  expensive  for 
general  use  :  one  kilo,  ol  (lie  liydridc  yields  about 
one  cubic  metre  of  hydiiigcn.  A  Iwid-scdium 
-■'.Hoy,  called  "  hydi-one,"  lias  also  been  introduced 
for  producing  hydrogen  by  the  action  of  wat<;r. 

A  process  which  has  been  used  both  in  Russia 


and  in  Germany  consists  in  passing  the  gases 
pivduced  during  the  distillation  of  crude  oil  and 
tar.  thi-ough  a  mass  of  hot  coke  ;  the  liydio.;cn  thus 
inxiduced  contains  2— 3°o  of  carbon  mouoxide  ;  the 
pmcess  is  intermittent,  but  is  inexpensive. 

The  United  States  Armv  has  installed  a  plant 
for  producing  hydrogen  by  the  plectriily.sis  of 
water  ;  a  direct  current  of  1500  amperes  at  85  to 
120  volts  is  passed  thivugh  thirty  cells  connei;te<l 
in  serii'S.  The  capacity  of  the  plant  is  about 
3000  cubic  feet  per  hour. 

For  carrying  the  hydi'ogen  titun  thj  works  t<> 
the  point  of  use,  the  l'..S.  service  employs  cylindei-s 
about  7  ft.  long  by  5i  in.  diameter  and  4  ft.  long 
by  8i  in  diameter  ;  they  are  made  of  cold-dmwii 
seamless  steel  tubing.  Some  of  the  French 
cylindei-s  are  about  4  metres  long,  270  mm. 
internal  diameter,  and  9  nun.  tliick.  The  cylinders 
generally  used  in  the  l"Yench  service  contain  200 
litres  of  gas  at  a  pressure  of  133  kilos.,  equi- 
valent to  about  25  cub.  metres  at  atmospheric 
pressure.  In  Germany  cylinders  liolding  about 
36  litres  of  gas  at  ].'!0  atmos.  pressure  are  used  ; 
these  correspond  to  abt>ut  5  cub.  metres  of  balloon 
space. 

-V  pipe  line  for  carrying  hydrogen  is  in  successful 
operation  in  Germany.  It  is  4  J  kilometres  long 
and  can  supply  1000  cubic  meti-es  of  gas  daily. 
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COCONUT  TODDY  IN  CEYLON. 

BY  K.   C.   BROWNING,   M.A.,   AND   C.   T.   SYMONS,  B.A. 

(Government  Analyst's  Laboratory,  Colombo.) 

An  attempt  has  been  made  in  this  paper  to  give 
some  account  of  the  constituents  of  toddy  (palm 
juice)  as  drawn  from  the  coconut  palm  {Cocos 
nucifera)  in  Ceylon.  Since  the  product  is  a 
vegetable  juice. "  and  since  the  climate  in  this 
Island  is  so  variable,  it  is  only  to  be  expected  that 
the  analytical  figures  should  show  considerable 
variations. 

As  will  be  seen  from  the  figures  given  in  the 
third  section,  the  industry  which  has  grown  ni> 
in  connection  with  this  product  Ls  a  very  con- 
siderable one,  providing  employment  for  com- 
paratively Large  numbers  of  people  and  involving 
a  fairly  considerable  capital  in  the  I.sland.  Witli 
the  exception  of  a  paper  by  11.  D.  Gil)bs,*  and 
referring  to  the  Philippine  Islands  alone,  the 
present  authors  have  been  unable  to  find  in  recent 
scientific  literature  details  of  any  exact  analyses 
or  examination  of  the  product  in  question. 
Details  are  available  for  toddy  (Tari)  drawn  from 
other  palms.  Such  palm  juice  is  largely  used  in 
India  for  making  crude  sugar  ;  but  the  palms 
used  in  that  country  appear  to  be  limited  to  the 
Date  Palm  {Phoenix  syh'estris),  the  Palmyrali 
(liorassus  flabelliformis),  and  the  Kitul  (CaryoUi 
urens). 

Hence  it  appears  advisable  that  these  flguresi 
should  be  placed  on  record.  They  must,  however, 
be  taken  as  referring  only  to  Ceylon,  but,  as  will 
be  seen  later,  no  very  marked  differences  appear 
to  exist  between  the  Philippine  and  the  Ceylon 
products. 

An  account  is  also  given  of  the  method  f>f 
drawing  toddy  in  Ceylon,  and  in  addition  some 
details  .as  to  the  various  organisms  which  have  been 
toiind  in  fermented  toddy.  This  biological  work 
was  largely  carried  out  by  one  of  us  in  the  Jorgenscn 
Laboratory  at  Copenhagen,  using  diied  samplo 
of  toddy  sent  from  (Jeylon.  It  is  hoped  later  U 
publish  some  further  results  on  this  part  of  tin 
subject  after  the  examination  of  fresh  samples  ii 
Ceylon.  

•  Philippine  Journal  of  Science,  1911, »,  No.  3.     See  thU  Jourua 
1911,  1133. 
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Method  of  drawing  toddy. 

As  niontionod  above,  this  paper  is  limited  to 
coconut  foddy,  and  as  the  method  of  drawing 
toddy  [i-om  this  pahn  dilTei-s  somewhat  from  that; 
in  use  with  otlici-  iinlius,  a  sliort  description  of  the 
manner  in  \\hich  this  is  carried  out  in  Ceylon  is 
inchided  in  this  section. 

The  pait  of  the  palm  used  for  the  purpose  Ls  the 
unopened  flowi^r  spathe.  This  is  prepared  by  the 
drawer  ("  tapper  ")  for  a  consideralile  time  (up  to 
one  month)  before  the  juice  actually  begins  to  flow. 
The  tapper,  who  is  often  a  Cochin  immigrant  from 
Southern  India,  is  scantily  (-lad  and  carries  fastened 
round  his  waist  a  belt  which  holds  a  bro.ad  tapping 
knife,  a  mallet  of  hard  wood  (vernac.  :  Keppetiya) 
or  a  piece  of  bulTalo  horn  or  bone  weighted  with 
lead,  a  small  pot  made  of  a  h.alf  coconut  shell 
containing-  a  mixture  of  crushed  leaves,  etc,, 
described  below,  an  earthenware  pot  (cliatty) 
or  a  gourd  with  cord  attached,  and  a  tin  containing 
his  tapping  licence.  To  climb  the  tree  he  may 
make  use  of  bits  of  coconut  husk  which  have  been 
fastened  pi'eviously  to  the  tree  trunk  in  the  form 
of  a  primitive  ladder.  If  these  are  not  av.ailalde 
he  passes  a  small  loop  of  fibre  round  both  his 
ankles  to  hold  liis  feet  close  together.  \\'ith  this 
simple  apparatus  ho  works  his  way  up  the  tree, 
clasping  the  trunk  between  the  soles  of  his  feet 
(as  .a  looper  caterpillar  clasps  a  small  t^\  ig  between 
its  tail  claspers),  and  holding  the  tnmk  with  his 
arms.  \Mien  he  reaches  the  ci'ov\"i\  of  the  tree, 
he  settles  himself  on  one  of  the  larger  leaves  and 
sets  about  his  work. 

It  ho  is  preparing  a  new  spathe  he  merely 
briiises  this  with  his  mallet  (niaking  a  noise  like  a 
woodpecker  busily  searching  for  a  grub).  The 
spathe  is  bound  round  with  a  few  strands  of  fibre, 
etc.,  to  prevent  it  from  opening  out  prematurely. 
When  the  spathe  Is  nearly  ready  to  produce  toddy, 
the  tapper  cuts  off  a  small  portion  from  the  tree 
end  of  the  spathe,  and  places  a  chatty  on  the  end, 
the  pot  remaming  in  position  by  its  own  weight. 
A  spathe  which  is  just  coming  into  flower  has  its 
free  end  consideraljly  higher  than  the  other  end. 
Hence  any  juice  flowing  from  the  cut  end  would 
naturally  trickle  down  the  stem  and  not  into  the 
pot.  In  order  to  obviate  this  dilflculty  the 
Sinhale.se  tappei's  when  preparing  a  spathe, 
gradually  bend  down  the  free  end,  so  that  by  the 
time  it  comes  into  xise  it  is  at  such  an  angle  that 
the  juice  will  flow  into  the  pot. 

The  Cochin  tappers,  who  alone  use  bruised 
leaves,  etc.,  to  smear  the  cut  end,  are  said  to 
accomplish  the  same  efteet  by  the  use  of  this 
greasy  or  mucilaginous  niixturo  without  bending 
the  spathe.  The  application  of  the  mixture 
appears  to  have  also  another  purpose  as  men- 
tioned below.  For  the  first  few  days  of  tlie 
tapping  of  a  new  spathe  very  little  juice  flows. 
When  the  juice  starts  to  flow  freely,  the  tapper 
visits  the  tree  once  or  twice  (in  exceptional  cases 
thi'ee  times)  a  day,  removes  the  collecting  chatty, 
pours  the  contents  into  the  pot  he  Imnself  carries, 
and  lets  this  down  by  rope  to  the  ground  to  be 
collected  into  a  larger  vessel  by  his  assistant  who 
remains  on  the  ground.  The  tapper  then  takes  out 
his  knife  and  shaves  a  thin  slice  off  the  end  of  the 
spathe,  taps  the  end  with  his  mallet,  and  if  he  is  a 
Cochin,  smears  the  newly  cut  portion  with  the 
mixture  of  bi-uised  leaves,  etc.,  and  replaces  the 
collecting  pot.  This  application  is  said  to  make 
the  juice  run  more  freely  by  preventing  the  rapid 
healing  of  the  wound. 

The  leaves,  etc.,  used  in  this  mixture  l)y  the 
Cochins  belong  to  several  species.  The  mass 
usually  includes  cinnamon  leaves  {Cinnarnomum 
Zeylanictim). 

The  substances  used  are  lime  (mineral),  liuie 
fruit  (citnis),  leaves  of  cinnamon  (vernac:  "  Kur- 
undu"), wild  cinnamon  {Litscea  Zeylaniea,  vernac: 
"  Davnl   Kurundu  "),   shoe   flower   (Hihisms  fur- 


ca<it»,  vernac. :  Naabritta),otherspecie8of  Hibiscufi, 
Aporosa  species,  and  Eriodendron  anfructuoavrii 
(vernac:  Imbul). 

In  a  tope  (garden)  the  trees  which  are  being 
tapped  are  usually  "  coupled  "  together  by  mean.-^ 
of  several  sti-ands  of  coir  rope  stretching  from  the 
top  of  one  tree  to  the  top  of  the  next},  so  that 
the  tapper  may  walk  on  tlus  somewhat  frail 
bri<Ige  froni  tree  to  tree,  and  thus  save  himself 
the  trouble  and  time  of  an  arduous  dunb  and 
descent  tor  each  tree.  In  this  way  a  tappei-, 
using  coui)led  trees,  may  be  able  to  manage  as 
many  as  a  hundred  trees  per  diem,  whereas  the 
same  tapper  coidd  only  work  about  thirty-flve  if 
they  were  not  so  coupled. 

A  Sinhalese  tapper  appears  to  be  able  to  manage 
two  or  three  times  as  many  trees  as  a  Cochin 
tapper.  But  the  Cochin  appears  to  be  the  nioi-i- 
satisfactory  of  the  two  so  far  as  yield  per  tree,  etc., 
is  concerned  and  is  thus  usually  preferred  by  the 
tree  owners. 

Tappers  are  paid  according  to  the  amount  of 
toddy  collected.  The  collecting  pots  ai-c  usually 
left  on  the  trees  for  twenty-four  hours  before  the 
toddy  is  collected  and  taken  away,  even  though 
the  spathe  has  been  prepared  and  cut  twice  in  the 
day.  The  methods  of  tapping,  etc.,  described 
above  appear  to  have  been  in  use  from  tune 
iuuiiemorial.  Robert  Knox,  who  was  a  captive 
in  the  Island  for  20  years  from  1660,  gives  in  his 
book  an  account  which  agi-ees  almost  exactly  with 
the  above. 

The  yield  of  toddy  per  tree  varies  very  consider- 
ably in  the  various  districts  in  Ceylon,  but  cannot 
at  present  be  correlated  with  any  particular 
variation  in  elevation  or  humidity. 

With  one  tapping  per  diem,  the  average  daily 
yield  per  tree  varies  from  about  tiOO  c.c.  at  Kurunc- 
gala  on  the  border  of  the  dry  zone  to  about  1200  c.c. 
at  Colombo,  Mawanella,  and  Anuradhapura,  the 
last  place  being  actually  in  the  dry  inland  zone 
and  the  others  on  the  moister  West  coast.  With 
two  tappings  the  average  daily  yield  varies  from 
600  c.c.  at  Matara  in  the  South,  to  nearly  3000  c.c. 
at  Mawanella,  mentioned  above.  Three  tappings 
per  diem  appear  to  give  better  results  in  sonxe 
places,  e.ff.  at  Hatton  (wet),  where  nearly  3500  c.c. 
are  obtained  per  diem  by  this  method. 

The  maxinia  and  minima  are  also  ^ery  variable-. 
The  greatest  maxinuim  recorded  is  4738  c.c,  or 
more  tlian  a  gallon,  at  Hatton,  whereas  the  lowest 
maximum  is  just  over  1100  c.c,  at  Hatnapura, 
also  in  the  wet  zone.  The  lowest  minimum, 
exclusive  of  records  taken  «hen  a  new  spathe  was 
being  started,  was  about  100  c.c 

It  is  generally  agreed  that  the  best  yield  is 
obtained  when  the  weather  is  neither  very  wet  nor 
very  dry.  Along  the  coa,st  it  is  noticed  that  trees 
near  the  sea  yield  better  than  those  further  inland. 

With  reference  to  the  age  of  the  tree,  the 
following  is  an  extract  from  a  report  from  the- 
Distillery   district  : — • 

"  Vigorous  trees  of  between  20  or  30  years  of 
age  are  believed  to  yield  best.  ...  In  my 
experience  no  rule  can  be  laid  down  with  regard 
to  the  age  of  the  trees.  Very  old  trees  (more 
than  80  years  old)  in  the  Paiyagalbadda  District 
of  the  Kalutara  Totamune  which  have  been  tapped 
vear  after  year  and  which  would  be  blown  down 
if  not  supported  by  the  couplings,  yield  best. 
They  are  very  scraggy  looking  but  they  are 
commonly  known  as  '  toddy  trunks.'  " 

It  is  quite  usual  to  tap  two  spathes  on  a  tree. 
The  average  time  which  is  taken  to  use  up  a 
spathe,  i.e..  to  pare  it  away,  varies  in  different 
places  from  30  to  90  days,  much  depending  upon 
the  care  with  which  the  tapper  prepares  it  each 
day.  If  the  spathe  is  one  giving  a  good  yield, 
a  Cochin  tapper  wiU  only  shave  off  a  very  thin 
portion  each  time  he  taps'.  It  is  in  his  interest  to 
get  the  maximum  yield  from  each  tree  since  he  is 
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i>»id  by  th«  niiniber  of  gallons  he  draws  each  day. 
The  total  yield  per  spatlie  varifs  from  oj  to  17 1 
i;alloiis.  !.<■.,  from  alumt  l.'>  to  about  75  litres. 

Trees  which  are  beiiiic  tapped  do  not  give  a  pood 
yield  of  nuts  on  the  other  spatlies. 

Uses   and    processes    of   trealmott. 

Coconut  toddy,  dmwu  as  described  in  the 
previous  section." is  used  for  throe  main  purposes, 
namely,  for  the  prodiu-tiou  of  crude  sugar,  as  a 
beverage,  and  for  the  distillation  of  a  potable 
spirit.  It  is  also  used  to  a  small  extent  fop  the 
production  of  vinegar. 

YoT  use  as  a  sus?ar  basis,  the  toddy  must  be 
drawn  unfermented.  The  inliibition  of  ferment- 
ation is  tisually  attained  l>y  placing  a  small  amount 
of  Elaked  lime  in  the  collecting  pot,s  each  day, 
when  they  arc  put  on  the  trees.  This  is  the 
present  oilicial  rcgidation  with  regard  to  the 
coDection  of  sweet  or  unfermented  toddy. 

It  was  believed  vititil  quite  recently  that  the 
bark  and  leaves  of  certain  plants,  if  placed  in  the 
colleeting  pots,  would  prevent  fennentation. 
These  plants  were  ^'aleria  aexiniituita  (Sinhalese, 
"  Hal  "),  Cyminostiia  pediiiicuUtUi  (Sinhalese, 
■•  Ankenda  "),  and  (lorcinio  camboriia  (Sinhalese, 
'■  Goraka  ").  It  was  foiuid  by  us  on  investigation 
that  none  of  these  was  in  any  way  effectual  in 
preventing  fermentation.  Hal  bark  is  however 
useful  for  clearing  toddy  which  is  to  he  made  into 
jaggery  (crude  sugar),  this  action  ))eiug  presumably 
due  to  the  presence  of  tannins  in  the  bark.  If 
an  absolutely  new  nnnsetl  pot  is  used  for  collecting 
the  toddy,  the  liq\iid  remains  practically  unfer- 
mented for  a  considerable  time,  possibly  in  part 
on  account  of  salts  dissolved  out  fi-oni  tlie  unused 
pot.  Tappei-s  say  that  a  new  pot  must  be  used 
without  cleaning  for  six  days  before  the  normal 
results  are  produced,  i.fi.,  before  the  toddy  when 
collected  is  vigorously  fermenting.  In  an  old  pot 
there  is  always  a  considerable  accvimulat  ion  of  wild 
yeaats  and  bacteria  on  the  inside.  Hence  fer- 
mentation Ls  rapid,  since  the  sugaiy  Uquid  enters 
drop  by  drop  into  a  strong  culture  of  yeasts.  On 
one  occasion  when  wo  wished  to  collect  normal 
toddy  from  a  particular  tope  the  owner  was  warned 
beforehand  of  our  visit.  In  order  presumalily  to 
please  us  he  had  everything  cleaned  up,  even  the 
toddy  pots.  Hence  the  toddy  which  we  collected 
that  morning  was  .anytliing  but  normal,  being 
practically  iinfennented. 

H  drawn  in  a  glass  pot.  which  is  clean  and 
practically  sterile,  toddy  likewise  remains  un- 
fermented. 

Apart  from  the  above-mentioned  "  liming  "  of 
the  pots  for  sweet  toddy,  the  process  of  tapping 
and  collecting  is  earned  out  in  the  same  way  as 
for  ordinarj-  or  fermented  toddy,  but  in  every  case 
the  yield  of  juice  is  vei-y  much  smaller.  This 
difference  of  yield  is  unmistakaljle.  It  is  difflcidt 
to  assign  any  particidar  reason  for  this. 

The  actual  process  of  manufacture  of  the  crude 
sugar  (jaggery)  from  the  sweet  toddy  is  verj- 
primitive  and  is  practically  all  carried  out  by  small 
Tiative  proprietors. 

The  collected  toddy,  lontaining  lime  as  stated 
al)ove,  is  first  strained  to  get  rid  of  insects,  etc., 
which  swarm  into  the  toddy  pots  :  it  is  then 
tx)iled  down  in  large  earthenware  pots  over  wood 
or  coconut  husk  fires  until  it  is  of  a  syrujiy  con- 
sistency. When  of  the  proper  consistency,  as 
.Tscertained  by  trial,  it  is  poured  into  empty 
cocohnt  shells  and  allowed  to  solidify.  The 
resulting  pro(hict  varies  considerably  in  colour, 
from  nearly  white  to  dark  brown.  It  is  usually 
very  deliquescent. 

Approximately  1 J  lb.  of  jaggery  can  be  manu- 
factured from  one  gallon  of  toddy.  I^ocally  this 
'•rude  sugar  w  used  as  a  substitute  for  imported 
sugar  and  for  the  preparation  of  sweetmeats. 
!tf>  taste  is  quite  characteristic.     This  industry  in 


jaggery  a]>pears  to  have  been  of  considerable 
importance  ii\  the  past,  since,  according  to  Berto- 
lacci,  the  value  of  jaggerv  »'xported  fi'Oni  Cevlon 
in  the  year  ISIX  was  ;i9.4jr>  rix-dollai-s  (.1:2(528). 
Since  the  inti-oduction  of  cheap  imported  sugar 
and  the  increasing  demand  for  copra  for  the 
mamifacture  of  coionut  oil,  the  industry  aopears 
to  ha\c  died  down,  as  there  is  no  record  j.>i  any 
export  of  jaggery  for  the  last  few  years.  At  the 
present  time  the  chief  source  of  jaggery  tor  local 
consumption  is  Kitul  or  Palmyrah  toddy. 

As  a  beverage,  toddy  from  the  various  kinds  of 
palms  before  mentioned,  i.e.,  coconut,  kitul,  and 
palmyrah,  is  in  very  considerable  demand  in  most 
parts  of  the  Island.  The  toddy  as  drawn  from  the 
trees  (in  uidimed  pots)  is  brought  in  tho  morning 
(and  in  some  cases  also  in  the  evening)  to  the 
taverns  where  it  is  sold  by  retail.  As  will  be  seen 
from  the  next  section,  it  varies  vei-y  considorably 
in  composition,  but  this  is  only  natural  since  it« 
fermentation,  etc.,  is  entrusted  to  any  chance 
yeasts  and  bacteria  which  may  make  their  way 
into  the  rolle<-ting  pot  on  the  tree.  For  the  same 
reason  this  toddy  must  be  treated  as  a  perishable 
product  (like  milk)  and  cannot  be  stt>red  under 
present  conditions.  To  most  Europeans  its  smell 
is  repulsive  ;  but  when  once  this  is  overcome, 
fresh  fermented  toddy  becomes  quite  acceptable 
as  a  refreshing  drink.  Though  not  clear,  it  in 
strongly  sparkling,  as  it  is  still  fermenting  when 
consumed.  In  appearance  it  somewhat  resembles 
very  dilute  milk.  Its  taste  may  be  compared  with 
cider  in  liarshncss,  with  at  times  a  suggestion  of  a 
flavour  resembling  champagne.  It  thus  forms  n 
good  local  substitute  for  beer.  It  should  also  be  « 
very  healthy  drink,  since  it  contains  a  large  per- 
centage of  yeast ;  in  fact  it  may  be  said  to  be  a 
suspension  of  yeast  in  a  liquid  containing  a  certain 
amount  of  alcohol,  sugar,  and  acid.  However,  it 
rapidly  soui-s,  and  the  morning's  toddy  is  not 
pleasant  to  drink  in  the  evening,  except,  in  cool 
weather  or  in  the  cooler  parts  of  the  Island  where 
the  acid  pi-oduction  is  not  so  rapid.  Aft«r  24  hours 
the  liquid  is  too  acid  to  drink. 

Toddy  is  used  as  a  food  and  drink  combined  by 
some  of  the  fishermen  along  the  coast,  who  start 
their  day's  work  with  only  the  fortification  of  a 
drink  of  toddy  to  sustain  them.  For  the  jiroduction 
of  ;i  jiotable  spirit,  arrack,  a  very  considerable 
amount  of  coconut  toddy  is  used  in  Ceylon  The 
process  is  almost  entirely  earned  out  in  very 
primitive  copper  pot  stilLs.  heated  by  wood  Arcs. 
CoudeiLsation  is  effected  by  means  of  a  copper 
worm  in  a  vat  of  water.  This  water  is  not  circulated 
during  distillation  and  no  rectifiei-s  are  used. 
The  resulting  si)irit  is,  as  may  be  imagined,  of  a 
very  inferior  quality  and  is  very  seriously  con- 
taminated with  copper,  etc.  The  distilleries 
number  rather  over  250,  and  are  practiially  all 
situated  near  the  coast  on  the  south-west  of  the 
Island.  In  this  distillery  area  most  of  the  todd.\ 
is  reserved  for  distillation. 

The  toddy  is  collected  at  the  topes  (gardens)  in 
barrels  which  are  either  carted  to  the  distilleries 
or  rolled  along  th(!  roads  thither.  As  most  of  lh<- 
stills  are  xei-y  small,  it  might  have  been  thouglit 
that  sullicient  toddy  would  be  brought  in  each 
day  to  fill  the  stUl  (100— 200  g.illons)  and  that  it 
would  be  distilled  as  soon  as  possible,  as  fermenta- 
tion is  practically  complete  by  the  time  the  toddy 
reaches  llie  di.stillery.  This,"  however,  is  not  the 
custom.  It  is  usual  to  keep  the  toddy  in  open  vats 
in  the  distillery  for  three  or  four  days,  by  which 
time  it  has  become  very  acid  and  nuich  of  the  alcohol 
has  become  lost.  As  a  result,  the  yield  is  pof)i 
and  the  product  is  bad.  The  condensing  worm 
becomes  coated  with  an  acid  greasy  deposit 
which  attacks  tho  copper.  The  mere  advice  of  .i 
scientific  visitor  has,  however,  no  eflect  in  nlteiing 
the  custom  of  years,  and  the  same  wa.steful  process 
will  possibly  go  on  indefinitely. 
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The  spent  wash  from  the  stUls  is  usually  run  out 
on  to  the  jjround  outside  the  distillery  wall  and 
"serves  as  a  food  and  as  a  wallowing  ground  for 
.uttlc  and  pig:s,  with  a  resulting  smell  which 
must  be  experienced  to  be  properly  appreciated. 
^  The   total   amount   of   arrack   distilled   in   the 


Alcohol  was  estimated  by  the  usual  distillation, 
followed  by  a  den.'^ity  tletermiuation. 

The  actual  observations  uiado  amounted  to 
siveral  thousands,  and  the  follov^-ing  table  give.-; 
characteristic  readings  taken  on  unferiuented, 
slightly  fermented,  and  fermented  toddy. 


Total 
solids, 
gnm. 

Ash, 

Acidity 

Alcohol. 

3p.gr. 

@F. 

K. 

R:. 

gnns. 
per 

.Sucrose, 
% 

(less  COJ  Proteins, 

%  by" 
weldht. 

100  c.c. 

100  C.C. 

1.  Ontenieoted 

1-058 

80' 

4300 

67-9 

16-19 

0-33 

IS-S 

0-143 

0-32 

— 

Collected   in    a 
gU-os  vessel. 

sterile 

■1.  eUghUy    fcr- 

1«77 

86° 

5100 

—>■ 

17-22 

0-398 

lao 

— 

0-23 

— 

3.  Unferm&ated 

IHWS 

80'= 

4500 

71-8 

16-22 

0-1S5 

12-3 

— 

0-20 

— 

Collected    in    a 
earthenware 

sterile 

[K)t. 

■1.  Dafennented 

1-060 

84' 

4100 

70-0 

15-82 

0-31 

13-75 

0-21 

0-26 

— 

Collected    Id    a 
gl:us  vaascl. 
Ditto. 

Sterile 

5.  Unfermented 

1-060 

840 

4000 

70-0 

10-18 

0-31 

12-9 

— 

— 

6.  liBformented 

1-061 

84-3° 

4000 

72-5 

16-28 

0-31 

12-6 

— 



— 

Ditto. 

7.  Uoferuieoted 

1-007 

85" 

4600 

81-0 

19-6 

0-33 

17-4 

— 

— 

— 

.s.  TJnfertbeiited 

1-06S 

85" 

4700 

— 

17-0 

0-39 

— 

0-005 

' 

— 

0.  TJnfermeoted 

1-005 

84' 

5300 

77-7 

17-39 

0-41 

— 

0-05 



— 

10.  Unfcrmented 

1-007 

84° 

4900 

78-9 

19-68 

0-11 

17-4 

NU 

— 

— 

11.  Fermented. . 

1-001 

83° 

5300 



2-43 

0-3S 

0-35 

— 

5-8 

32.  Ferment*!. . 

1-005 

85° 

5000 

~ 

3-36 

0-23 

0-32 

4-9 

Island  in  approximately  1|  million  gallons  of 
2'y°  u.p.  per  aimum.  Practically  all  this  is  con- 
sumed locally,  only  a  few  thousand  gallons  being 
exported.  As  in  the  case  of  jaggery,  this  export 
of  arrack  has  dropped  very  much  from  what  it  was 
in  the  past  when  Ceylon  arrack  was  much  in 
favour  in  India.  Bertolacci  records  that  in  the 
year  1810  the  export  of  arrack  amounted  to 
i)S0,700  gallons,  whereas  the  total  export  for  the 
iiuancial  year  1909-1910  was  only  4612  gallons. 

For  tlie  production  of  vinegar,  toddy  is  allowed 
to  become  sour  and  is  then  stored  in  partially 
open  vats  with  certain  herbs  for  a  considerable 
time,  up  to  one  year.  The  resulting  vmegar  is 
of  fair  quality,  and  may  have  an  acidity  of  as 
much  89  •!%  reckoned  as  acetic  acid. 

Analytical  details. 

The  conductivity  (K)  was  estimated  on  an 
Kvershed  and  Vignoles  Dionic  water  tester. 

This  consists  essentially  of  a  glass  tube  nith  two 
electrodes.  The  electrodes  are  connected  to  a 
ilirect  reading  conductivity  meter  and  a  con- 
tinuous cun-ent  hand-di-iven  dynamo.  One  unit 
iif  conductixity  is  the  reciprocal  of  a  megohm. 
The  ordinaay  scale  only  extends  to  2000  unit?, 
so  the  makers  introduced  a  switch,  in  the  meter, 
which  can  raLso  the  scale  reading  to  20,000  units. 
Readings  were  taken  at  .30=  C.  It  was  found  as 
the  result  of  a  large  number  of  fermentations  with 

•  Ufi'erent  yeasts  tliat  the  conductivity  was  un- 
ehanged  as  fermentation  proceeded. 

The  refractive  power  (R30)  '"'as  taken  at  30°  C. 
by  a  Zeiss  immersion  refractometer. 

The  total  solids  were  estimated  by  diying  at 
100°  C,  the  final  drying  being  done  in  vacuo  at 
90°  C. 

The  ash  was  estimated  as  usual  in  a  Hoskins 
^■lectrically  heated  muffle. 

The  sucrose  was  estimated  by  a  large  HUger 
polarimeter.  It  was  found  that  the  best  way  to  get 
a  clear  solution  was  to  use  the  minimum  quantity 
•if,  a  crvstalline  basic  lead  acetate  (usually  1  gram 
per  100  c.c.  of  toddy)  followed  by  centrifugtng, 
precipitating  the  lead  by  dry  potassium  oxalate, 
and  re-centrifuging.  It  is  vei-y  difficult  to  get 
ii  clear  solution.  For  proteins,  the  factor  N  x  6-37 
was  used. 

The  acidity  after  boiling  off  COj  under  a  reflux 

•  uDdenser  was  estimated  by  standard  baryta 
ajid  phenolphthalein.  and  was  calculated  as 
•^Ketic  acid. 


The  changes  as  fermentation  proceeds  were 
followed  by  adding,  to  sterile  toddy,  small  quantities 
of  yeasts  separated  fix)m  fermenting  toddy  by 
centrifuging.  The  following  is  a  tj-pical 
example  : — 


At  start. 


4  hoars 
later. 


24  hours 
Uter. 


D»  874 
hours. 


In  48 
hours. 


Sp.gr.    at    85"  F. 

1K)71   

Alcohol.     Nil    . . 

Acidity  (lesa  COJ 


1.055 
1-2% 
by  weight 
0-16% 


1-013 
6-86 

0-29% 


1-007 
5-86 


0-38  ?i 


8-«% 
0-43% 


A  sample  of  toddy  containing  17%  sucrose 
had  R,o=79-3  and  specific  gravity  1-069  at 
85°  P.  In  24  hours  the  figures  were  sp.gr.  1-020 
at  85°  F.,  refraction  46,  alcohol  5-6%  by  weight : 
5J  hours  later  the  figures  were  sp.gr.  1-010  at 
85°  F.,  refraction  40,  alcohol  6-6%  by  weight. 
Polarimeter  readings  showed  invert  sugar  equi- 
valent to  a  Utile  over  1  %  sucrose.  In  50  hours 
after  fermentation  had  started  the  figures  were 
sp.gr.  1001  at  84°  F.,  refraction  33.  alcohol  0-45% 
by  weight.  Polai-imeter  readings  showed  uo  sugar 
left. 

A  sample  liaving  sucrose,  17-4%  ;  sp.  gr. 
1-067  at  28"  C.  ;  conductivity  4900  units  ;  refrac- 
tion, 78-9  at  30°  C.  ;  total  solids,  19-68  grms.  per 
100  c.c;  ash,  0-107%,  and  faintly  alkaline  to 
phenolphthalein  was  mixed  with  freshly  separated 
toddy  veasts.  On  July  23rd  at  12  a.m.  the 
mixture' had  a  sp.gr.  1067  at  28°  0.  and  refraction 
78-5  at  30°  C.  At  11  a.m.  on  July  24th  the  sp.gr. 
was  1033  at  28°  C,  refraction  53,  acidity  (less 
CO„)  006%  acetic  acid,  and  alcohol  4-3%  by 
weight.  At  4  p.m.  on  July  24th,  the  sp.gr.  was 
1020  at  28°  C.  refraction  46,  acidity  (less  COj) 
008%  acetic  acid,  alcohol  5-3%  by  weight.  At 
11-30  a.m.  on  Julv  25th,  sp.gr.  1002.  refraction 
34.  aciditv  (less  CO,)  016%  acetic  add,  alcohol 
7-4%.  At  4  p.m.,  July  25th,  sp.gr.  1-000,  refrac- 
tion 32,  alcohol  7-65%,  acidity  018%  acetic  acid. 
Polarimeter  readings  showed  that  aU  the  sugar 
left  (just  over  1  %)  was  inverted. 

The  percentage  of  alcohol  in  fermented  toddy 
just  prior  to  distillation  varies  in  an  astonishing 
fashion  owing  to  the  crude  fermentation  method.s 
used.  In  one  distillery,  for  example,  92  samples, 
taken  throughout  the  season,  showed  an  alcohol 
content  varying  from  8-8%  to  2-6%  by  weight, 
the   average"  being   about    4%. 
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The  ele<-trii'«l  condxictivity  was  usually  between 
1000  aiul  5000  uuits.  Aft  or  hoiivy  "rain,  the 
rondiictivity  falls,  owing  to  water  gctiiiif;  into  the 
pots,  ftn<l  has  been  fovind  as  low  as  27.")b  units. 

The  a«-iiiity  (less  CO.)  oaleuhited  as  acetic  acid 
was  usually  under  1  '\,.  It  the  toddy  is  kept  the 
acidity  rises  rapidly  and  with  sivniples  a  month 
old  a<-iilit  ies  of  over  0"o  acetic  acid  have  been  found. 
Swjar.  L'p  to  the  present  only  sucrose  (and  of 
course  dexti-ose  and  kvvulose)  lias  been  definitely 
found  in  the  toddies  examined.  It  is  po.ssible, 
however,  that  some  contain  a  little  rallinose. 

As  a  rule  one  particidar  source  of  toddy  gives  a 
fairly  constant  yield  of  sugar.  For  example, 
.^5  samples  taken  from  one  district  in  August  and 
.Sjptember  sliowed  a  variation  in  specific  gravity 
of  lOUO — IOCS,  the  sucrose  varying  from 
lo%  to  18-4 °o,  the  mean  being  rOtii  with  an 
average  yield  of  lti-9°o  s\igar.  In  conclusion  the 
average  percentage  of  sucrose  in  unformented 
toddy  is  high  and  fairly  constant  and  an  important 
i  idustrj-  could  be  developed  by  making  crystalline 
sugar  and  fermenting  the  molas.ses  left,  by  suitable 
ferments,  for  alcohol.  The  present  methods  are 
crude  in  the  extreme,  and  not  only  produce  a  very 
bad  quality  spirit  but  are  wastefiil,  losses  of  over 
50  %  of  the  available  sugar  being  common. 

A  considerable  number  of  samples  of  toddy 
have  been  examined  in  various  parts  of  the  Island 
as  sold  over  the  counter  in  toddy  tixvorns  and 
also  in  the  topes  where  tapping  was  taking  place. 
The  following  figures  give  the  results  for  50 
samples  of  cocomit  toddy. 

'Specific  gravity,  average  1012,  var\-ing  from 
0-998  to  r033.  Acidity  averages  051%.  varying 
from  0-32  %  to  0(57  %  reckoned  as  acetic  acid. 

Alcohol,  by  weight,  averages  4-2  %,  varying 
from  2-7°o  to  .5H%. 

As  is  to  be  expected  there  were  very  considerable 
variations  in  acidity  and  alcohol  percentage,  due  to 
various  soils,  or  the  state  of  fermentation  of  the  juice. 
Gibhs  (toe.  cit.)  gives  the  following  figures  for 
I'hiUppine  coconut  toddy.  The  .average  daily 
yield  of  sap  is  050  c.c.  and  a  good  tree  will  give 
about  500  litres  a  year.  The  average  composition 
of  fresh  sap  is:  Deasity  1070,  total  solids  17-5%, 
acidity  trace,  ash  010%,  sucrose  16-5%,  invert 
sugar,  trace.  Undetermined  nitrogenous  com- 
pound 0C>0%. 

Organisms  present  in  fermenled  toddy. 

A  number  of  samples  of  toddy  were  sent  to 
( 'openhagen  for  examination  by  one  of  the  authors 
in  the  Alfred  .Torgensen  laboratory.  The  speci- 
mens were  sent  on  plugs  of  cotton  wool  in  sterilised 
test  tubes.  On  receipt  the  samples  were  placed 
in  suitable  media,  and  after  a  short  delay  growths 
.-•-ppeared  which  wei-e  examined  in  detail.  In 
most  cases  pure  cultiires  were  made,  i.e.,  cultures 
grown  each  from  .a  .single  cell. 

Yenxls.  The  yeasts  thus  isolated  consisted  of 
the  following  types  : — 

(a)  Sacchiiroriiyces  cerevisice,  or  some  ver>-  nearly 
allied  yeasts. 

This  resembled  a  typical  culture  yeast.  Several 
strains  of  this  yeast  were  isolated  in  pure  culture 
.and  showed  normal  phenomena  of  sporulation  and 
budding,  with  top  fermentation. 

(b)  A  wild  Sarcharomyces,  resembling  a  wine 
yeast. 

This  was  a  t>-pical  "  wild  "  yeast,  somewhat 
resembling  S.  ellipnoidetis,  with  rather  large  but 
•itherwise  typical  highly  refractile  sjiores,  in  shape 
r.^mbling  oblate  spheroids.  Fermentation  with 
this  yeast  was  fairly  rapid  and  very  complete  in 
.-!,  solution  containing  10"^  of  .sucrose. 

(c)  Sckizo-sacrharomyces,   or   fission    yeasis. 
These  were  all  typical  fission  forms,  resembling 

■Schizo-sarcharomyces  mellarei.  Fermentation  with 
these  yeasts  was  rather  slow  in  starting  but  gave 
a  good  yield. 


(d)  Zy^o-saccharomyccs,  or  fusion  yeasts. 
Somewhat  resemliling  in  phi-nnniena  Z.  Jiarkeri, 

l>ut  of  no  interest  fron'i  the  fermentation  point  of 
view. 

(e)  A  Saccharomycodc  form,  resemliling  S. 
Ludicigii. 

Xo  species  of  film-forming  yeast  or  mycoderma 
or  tonda  was  foxind. 

Moulds.  The  species  of  these  forms  which  were 
present  in  a  living  st^ite  in  the  samples  of  toddy 
belonged  .almost  entirely  to  the  class  of  moulds 
which  most  closely  resemble  yeasts  such  as 
.MoiiiUa  and  Oidiiim.  In  the  media  available  in 
the  laboratory  the  speitimens  gave  no  signs  of 
fructilicatioii,  propagation  showing  itself  only 
under  the  (onus  of  budding  and  fission. 

Bacteria.  Jlany  bacteria  were  fovmd  in  the 
samples  and  any  sample  of  toddy  is  always 
characterise<l  by  the  presence  of  niany  long  chains 
of  these  organisms. 

It  is  not  thought  necessary  to  enter  into  any 
detail  with  regard  to  the  organisms  present  in 
toddy,  since  firstly  it  is  most  pvobablo  that  a 
sample  of  fresh  toddy  will  I)e  found .  to  contain 
many  more  varieties  than  those  which  survived 
tlie  jo\u'ney  to  Europe,  and  secondly  it  is  hoped 
that  it  will  be  possible  at  .some  futxu'e  date  to 
make  a  complete  examination,  and  publish  the 
results  in  a  separate  paper. 


RUBBER  VUI.CANISATION  TESTS. 

BY    H.    P.    STEVEN'S,    M.A.,    F.L.C. 

The  paper  by  Eaton  and  Orantliam  in  the 
October  31st  issue  of  the  Journal  (pp.  lOK) — 1050) 
appears  to  be  <a  reply  to  the  jjoint  raised  (tliis  J., 
1910,  501)  as  to  the  exclusi\  o  use  Ijy  these  authors- 
of  a  mixing  composed  of  00  "j  ruliber  and  10% 
sulphur,  and  the  .assimiption  that  what  applied 
to  such  a  mixing-  applied  in  the  s.ame  manner  and 
degree  to  other  niixings.  The  tenor  of  their  reply 
is  that  it  applies  in  the  same  manner  but  not  to  the 
same  degree. 

In  their  v.arious  papers  Eaton  and  Grantham 
give  rates  of  cure  at  140°  C.  for  plantation  Para 
rubber  varying  from  about  one  to  four  hours  and  I 
certainly  h.ad  the  unpression  that  they  supposed 
that  similar  variations  take  place  in  the  rubber 
factory.  For  instance  they  wTite  "  It  is  only 
necessary  to  see  the  vulcanised  specimens  [their 
own]  which  have  been  prepared  to  re.ilLse  the 
mamifacturer's  dilemma,  etc,"  or  again  "  the 
variability  in  respect  of  rate  of  cure  which  was 
shown  to  be  the  most  important  variation  in 
difl'erent  raw  rubbers,  both  fi-oni  the  manufac- 
turer's standpoint,  etc."  As  no  tests  ha<l  been 
made  except  with  a  "  theoretical  mixing,"  thatis, 
one  not  used  or  barely  if  c\-<r  used  in  a  rubber 
factory,  the  statements  m.ade  are  not  justified  unless 
one  assvnues  that  the  i-ubber  nuxings  commonly 
employed  in  the  factory  show  the  same  degree  of 
variation  in  i-ate  of  cure  as  the  theoretical  mixing 
actually  used. 

.'^o  far,  however,  from  differing  fi-om  Eaton  and 
Gi'antham,  I  am  in  general  agreement  with  them 
as  to  the  effect  of  introducing  mineral  matter 
or  reducing  the  proportion  of  sulphur.  The 
result  is  that,  according'  to  their  own  showing,  the 
introdu<'tion  of  a  few  per  cent,  of  litharge  almost 
obliterates  the  difference  in  the  r.ate  of  euro  (as 
shown  by  fiieir  curves)  between  their  fast  and 
slow  cunng  rubbei's.  These  siiecimens  were  chosen 
to  show  as  great,  a  difference  as  possible  in  rate 
of  cure,  the  dilTerence  being  greater  than  that 
usually  mot  with  in  coniTuc  rcial  plantation  Para 
rubbers  (first  latex).  It  wfiuld  almost  appear  as  K 
a  manuf.actm'er  could  .substitute  one  such  rubber 
by  another  without  appreciable  alteration  in  the 
rate  of  cure  of  this  mixing.  The  importance  of 
litharge  as  an  ingre<lient  of  technical  mixings 
cannot    be    overrated.     I'revious    to    the    great 
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increase  in  (he  output  of  tyres, more  rubber  was 
oon.svuneil  in  t'lo  manufacture  of  nibljer  shoes 
(Kalo.shi  s)  than  in  any  other  branch,  and  these 
ahvays  contain  litliarge.  No  .stali.stics  arc  available 
l)ut  quite  possibly  more  than  lialf  tlic  rubber 
ijoods  m.anuracturecl  contain  litliarge,  and  that 
is  wliy  some  manufactuiorK  use  a  mixing  con- 
tainini;  litliaifjc  lor  tcstint;  yiurpo.ses. 

Katon  and  Grantham  attribute  the  effect  of 
litharge  entirely  to  its  action  as  an  accelerator,  but 
if  this  explanation  were  suflicient .  magnesia  .should 
produce  a  similar  effect.  .Judging  from  the 
curves  (comp.ire  \'.'>S  A  and  E  with  KiS  B  and  F) 
tl>e  addition  of  magnesia  to  tlic  compound  con- 
taining 7.inc  oxide  does  not  approcialily  reduce  the 
dilTerence  in  rate  of  cure  between  the  fast  and 
slow  curing  rubbers.  Tlio  explanation  may  be 
found  in  recent  work  of  mv  own  (this  Journal,  1915, 
p.  .5-24). 

Tlie  title  of  Eaton  and  Grantham's  p.aper  is 
somewhat  misleading  as  their  mixings  can  hardly 
be  regarded  as  generally  representative  of  technical 
work.  The  great  bullc  of  these  contain  a  larger 
number  of  nuneral  ingredients  as  well  as  "  sub- 
stitute," "  reclaim,"  etc.  Nevertheless  the  mixings 
chosen  are  in  n\y  opinion  suitable  as  types  for 
research  work.  Finally  with  reference  to  Eaton 
and  Grantham's  "  optinium  cure."  Tlie  authors 
explain  that  if  two  rubbers  be  taken  with 
"  optimum  "  cures  of  oj  and  IJ  hours  respectively 
and  the  former  be  found  overcured  by  say  i  hour 
(he  correct  cure  of  the  latter  may  be  deduced  by 
subtracting  J  hour  fi^om  the  "  optimum  "  cure, 
giving  a  correct  cure  of  one  hour.  This  method 
appears  crude  and  no  proof  or  explanation  is  given 
of  so  simple  a  relationship.  It  is  easy  to  show  that 
it  cannot  be  accepted  as  correct.  I  have  shown 
(this  Journal.  191C,  872 — 874)  that  the  "'optimum 
cure  "  as  determined  by  Eaton  and  Grantham  may 
exceed  the  correct  cure  by  an  hour  or  more.  If  we 
subtract  this  amount  from  the  cure  of  the  second 
rubber  we  are  left  with  a  correct  cure  of  J  hour  or 
less.  It  is  therefore  obvious  that  this  simple 
arithmetical  relationship  cannot  hold.  If  a  simple 
relationship  between  the  "  optimum  cure  "  and  the 
correct  cure  be  required  merely  as  a  ^corking 
hypolhesis.  it  would  be  better  to  adopt  a  geometrical 
relationship  and  to  calculate  the  correct  cure  of  the 
second  sample  by  multiplying  by  the  correct  cure 
of  the  first  and  dividing  by  the  "  optimum  cure  " 
of  the  first.  Thus  if  the  "  optimum  "  and  correct 
cures  of  the  first  sample  be  3}  and  2}  respectively 
we  may  c^  Iculate  the  correct  cure  of  the  faster 
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curing  rubber  by  the  factor  "»,  giving  a  provisional 
figure  of  OS"  hour  approximately. 


JOINT  HOUSING  OF  METALLURGICAL  AND 
MINING  SOCIETIES. 
At  a  recent  meeting  of  the  Iron  and  Steel 
Institute,  reference  was  made  to  the  proposal  to 
secure  a  joint  buUdtng  for  the  housing  of  our  four 
great  metallurErical  and  mining  societies,  namely, 
the  Iron  and  Steel  Institute,  Institution  of  Mining 
Engineei-s,  Institution  of  Mining  and  Metallurgy, 
and  Institute  of  Metals.  At  present,  three  of 
these  Societies  have  suites  of  rooms  in  West- 
min-ster,  whilst  the  Institution  of  Mining  and 
Met.allurgy  occupies  its  own  premises  in  the  City. 
A  preliminary  meeting  of  representatives  of  these 
Societies  will  be  held  shortly,  and,  if  the  main 
principles  of  the  scheme  can  be  agreed  to,  definite 
proposals  will  be  submitted  to  the  Councils  of  the 
respective  Societies.  It  is  not  proposed  that  the 
Societies  should  sink  their  identity  in  an  amal- 
gamation of  mining  and  metallurgical  societies, 
as  has  been  suggested  recently  by  Prof.  Armstrong 
for  the  chemical  societies  of  the  country  ;  but  it  is 
realised  that  the  centralisation  of  the  8000  members 
of   the   Societies   in    question,    under   a    common 


roof,  with  suitable  meeting  rooms  and  adoquate- 
librarv  accommodation,  would  be  to  the  advantage 
of  all. 

In  this  connection  it  is  interesting  to  note  the 
excellent  results  that  have  followed  a  similar 
joint  housing  scheme  in  America,  where,  since 
l!l()7,  the  American  Institute  of  Electrical 
ICngineers,  tlie  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute  of  Mining 
Engineers  have  occupied  the  splendid  premises 
in  West  39th  Street,  New  York,  known  as  the 
Engineering  Societies'  building.  Quite  recently 
the  American  Society  of  Civil  Engineers  has 
decided  to  join  the  other  .soiieties  in  the  same 
building,  and  three  further  storeys  arc  being  added 
for  their  accommodation.  When  completed,  the 
building  will  house  institutions  having  a  combined 
membership  of  20,000,  with  a  library  containing 
70.000  books  and  90.000  pamphlets. 

Another  instance  of  the  successful  housing  under 
one  roof  of  societies  having  allied  interests  is  to 
lie  found  in  the  Chemists'  Club.  New  Yoik,  where 
the  American  Chemical  Society,  the  American 
Electrochemical  Society,  and  the  New  York 
Section  of  the  Society  of  Chemical  Industry  have 
m'>t  for  some  years  past  with  the  happiest  results. 

With  these  examples  of  successful  co-operative 
effort  before  them,  it  is  to  be  hoped  that  in  the 
near  future  the  societies  wliich  represent  chemistry 
in  all  its  phases  in  this  country  will  take  active 
steps  to  come  together  in  a  joint  building,  where 
a  representative  chemical  library,  for  which  there 
is  a  real  need,  could  be  established. 


London  Chamber  of  Commerce. 


Special  Meeting  of  Chemical  Section  held  on 
October  21th  1916. 
In   reference   to   the   above   meeting,   a   report 
of  which   was   printed   in  the  last   issue  of  this 

i  Journal  (pp.  1093—1095),  Jlr.  R.  J.  Pugh,  of  the 
London  Chemical  Works.  Southall,  writes  that 
since  the  outbreak  of  war  his  firm  has  established 
an  industry  for  the  manufacture  of  salicylates, 
and  is  able  to  produce  sufficient  for  the  needs  of 
this  country  and  her  Colonies  ;  immediately  after 
the  war,  however,  Germany  will  despatch  to  this 
market  salicylates  at  such  prices  as  will  make  it 
impossible  for  the  Enghsh  manufacturer  to  com- 
pel} -,  owing  to  the  smallness  of  the  British  produc- 
tion, and  the  vastness  of  German  chemical  industry^ 
which  will  enable  them  to  sell  articles  here  at  less 

i  than  cost  price.  Jlr.  Pugh  therefore  proposes 
that  the  Chemical  Section  of  the  London  Chamber 
of  Commerce  should  secure  a  powerful  Committee 
to  ascertain  which  of  the  chemical  industries  can 
produce  sufficient  of  their  particular  product  to  at 
least  meet  the  requirements  of  this  country  and 
her  Colonies.  The  data  thus  collect<>d  would  be 
placed  before  the  proper  authorities,  to  serve  as  a 
basis  for  some  form  of  protection.  The  suggested 
form  which  this  should  take  is  that  the  import 
of  particidar  chemicals  from  abroad  should  be 
pi-ohibited  until  the  respective  indu.stries  have 
attained  a  position  which  will  enable  them  to  com- 
pete with  the  much  larger  busLu'  sses  in  Germany. 
The  proposed  Committee  would  have  to  guarantee 
on  behalf  of  the  manufacturers  that  the  price 
charged  for  the  article  would  not  be  more  than 
sufficient  to  provide  a  reasonable  profit. 

Dealing  with  the  expansion  of  tirade  with  British 
Colonies  after  the  war,  Mr.  Pugh  suggests  tliat  the 
Chamber  of  Commerce  might  create  a  special 
Department  to  acquaint  our  manufacturers  with 
the  particular  requirements  of  the  various  parts 
of  the  Empire,  and  at  the  same  time  provide 
the  Colonies  with  particulars  of  Brittsh  manufar- 
tures. 
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IIAVIP  nOWARP. 

BritUli  ihotuical  indu>ti'y  has  sustained 
.»  proat  ln.-^  in  the  death  of  >ir.  David  Howard 
;it  tl\e  age  of  78  years.  ^Vhilst  travelliug  from 
his  home  at  Buckliui'st  Hill  to  his  Ilfoixi  factory 
on  November  14th.  he  suddenly  became 
insensible  and  expired  a  few  minutes  afterwards 
ipoiu  heart  failun.'. 

The  loss  to  tliis  ^Society  is  au  equall)-  great  one, 
for  he  had  been  one  of  its  most  loyal  supporters 
since  it«  foundation,  and  his  record  of  servict! 
on  ita  Council  and  committees  is  a  remarkable 
one.  He  was  elected  a  member  of  the  Urst 
Council  in  1S82.  and  became  a  vice-president 
in  1SS3,  eervins;  in  that  capacity  until  1885. 
He  was  elected  President  in  ISSti.  and  On 
retiring  from  the  Presidency  in  1887  ho  was 
acain  ele<tetl  a  Vice-President,  serving  until 
1889.  and  aiiaiu  fi-oni  1800  to  1893.  1897  to 
1900,  and  1904  to  1907.  He  also  .sitt  on  the 
Ooiunril  a,<»  Onliuary  memVier  fwui  1894  to  1897 
and  from  1901  to  1904,  and  pii:sided  over  the 
liondon  Section  of  the  Society  as  Chairman 
from  18S3  t<i  1890.  He  was  elected  a  member 
of  the  Publication  Committee  in  January,  1883, 
and  continuetl  to  serve  in  that  capacity  until 
his  death  ;  he  was  one  of  the  most  i-egidar 
attendants  at  the  meetings  of  that  Committee, 
and  his  work  and  atlvico  were  greatly  valued. 

Bom  at  Tottenham  in  1S39.  Uavid  Howard 
was  the  son  of  Robert  Howard  and  grand.son 
of  Liuke  Howard,  F.R.S.,  who  founded  the  great 
business  at  Stratfoi-d  now  known  as  Howards 
and  Sons,  wliich  has  acquired  a  world-wide 
reputation  for  its  products,  notably  quinine, 
bat  also  including  many  other  "  fin'^  chemical." 
His  first  association  ^^ith  the  luisiness  was  in 
1857,  and  later  he  attended  the  Royal  College 
of  Chemiiitry  as  one  of  Hofmann's  pupils. 
In  1860  he  became  a  partner  in  the  firm,  and 
when  it  was  formed  into  a  company,  in  1903, 
he  was  made  chairman,  with  his  two  sons, 
David  LJoyd  Howard  and  Bernard  P.  Howard, 


and  his  nephews,  A.  O.  and  (i.  E.  Ihnvnrd.  as 
his  co-directors.  The  business  of  tlie  firm 
expanded  to  a  remarkable  degree  whilst  be  had 
the  control  of  its  destinies,  and  some  years 
ago  the  head-quarters  had  to  be  removed  from 
Stratfortl  to  the  large  premises  at  IlfoiHl  wliich 
it  n'lw  occupies. 

David  Howard  was  one  of  the  gi-eatest 
authorities  on  quinine  and  other  cinchona 
alkaloids,  and  contributed  several  useful  papers 
dealing  with  these  substances  to  scientific 
,lo\irnals,  liis  first  communication  being  made 
to  the  Chemical  Society  in  1871. 

The  great  interest  which  he  took  in  the  pro- 
motion of  chemistry  and  cliemi'-al  industry 
is  evidenced  from  the  fact  tliat,  in  addition 
to  his  long  connection  with  this  Society,  already 
referred  to,  he  was  Treasurer  of  the  In.<<titute 
of  Chemistry  from  1884  to  1903  and  President 
from  1903  to  1906,  also  serving  on  its  Council 
as  wll  as  on  three  separate  occasions  on  the 
Council  of  the  Chemical  Society,  of  which 
he  had  been  a  member  since  1869.  Ho  was 
also  an  enthusiastic  supporter  of  the  Ix)ndon 
Chamber  of  Commerce,  and  was  for  some  years 
Chairman  of  the  Chemical  Trade  Section.  He 
took  a  very  active  part  in  the  agitation  for 
promoting  moi-al  rectitude  in  business  t.rans- 
actions,  which  led  up  to  the  passing  of  the 
Prevention  of  Corruption  Act,  and  later  acted 
as  Chairman  of  the  Bribery  and  Secret  Com- 
missions I'reventiou  League  which  was  formed 
to  carry  into  effect  the  provisions  of  the  Act. 
lie  was  also  a  Justice  of  the  Peace  for  the 
Borough  of  West  Ham  and  a  Deputy-Lieutenant 
for  the  Coimty  of  Essex. 

The  passing  of  David  Howard  leaves  a  void 
in  tlie  chemical  life  of  this  country  which  it 
■will  be  impossible  to  fill.  His  sterhng  character, 
his  remarkable  personality,  his  wide  learning, 
and  his  genial  disposition  will  never  be  for- 
gotten by  those  who  came  in  contact  with  him, 
while  those  who  had  the  advantage  of  his  closer 
personal  acquaintance  feel  that  they  have  lost 
a  very  true  friend. 
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<  'oU/yidal  soUdionx  :    Snc  nwtliorl  for  ihf  purificalion 

of .     ft.  Wegelin.      Kolloid  Zeits..  1916,  18, 

22.5-- 237.  J.Chem.Soc.  19Ki.  110,  u..  520—521. 
The  method  depends  on  ultra-filtration  by  the 
uae  of  a  collodion  membrane.  The  apparatus 
v-onsists  of  a  funiiel-.shaped  vessel  contaimng  the 
colloidal  solution  to  be  purified,  this  vessel  being 
closed  near  the  top  by  the  ultra -filter,  whilst  water 
under  pre&sur'j  niay  be  introduced  tlirough  the 
lower  narrow  end  of  the  funnel,  the  rate  of  flow 
heinR  regulated  by  means  of  a  tap.  The  aqueous 
solution  which  passc-s  through  the  collodion  filter 
is  run  off  into  collecting  vessels.  It  is  essential 
that  the  flow  of  liquid  should  be  upwards,  for 
(.jfelirninary  (xperinic-nls  in  which  the  colloidal 
.-lolubion  w'a«  placed  above  the  ultra-filter  showed 
that  the  colloidal  particles,  under  the  continued 
influence  of  gravity  and  of  thp  nirrent  of  Hqntd, 


I  tended  to  accimiulati;  on  the  upper  surface  of  tin- 
membrane  to  such  an  extent  that  this  rapidlj 
became  impermeable  to  the  wash  water.     For  the 

:    production  of  suitable  filters,  the  author  recorp- 

'  mends  the  use  of  .solutions  of  nitrocellulose  in 
acetic  acid.      The   solution,  of   from   7  n  to  16^,, 

I  strongt.h,  is  spread  out  in  a  unifonii,  thin  layer 
on  a   glass  plate,   and  the  film  subjet-lcd   to  th<' 

i  action  of  running  water  for  five  to  teu  minutes. 
The  porosity  varies  very  considerably  with  the 
concentration  of  the  collodion,  a  niembrane 
prepared  from  a  7-5%  solution  having  been  found 
to  be  about  ten  times  as  porous  as  that,  prepared 
from  a  1.5%  .solution.  The  membranes  may  not 
be  dried,  and  even  when  ke))t  under  water  it  is 
found   that    ageing   takes   place.     The   appa^atu^ 

;  has  been  found  to  giv(;  satisfactoiy  results  in  the 
ptirification    of    colloidal    solntions   of    antimony. 

[    arsenic,  and  molybdenum  sulphides,  gold,  palladium. 

'   silicic  Bcid,  ferric  hydroxide,  Hluminium  hydroxide. 
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vanadium  pentoxidc,  blood  moiuiu.  and  egg- 
iblbumin.  The  appuratus  may  also  bi'  t-iuployod 
for  the  prcpar.it.ioii  of  colloidal  soIuUouh  cOutaiiiiug 
p.irticlea  of  dotHT^iiuiato  s^iv.o,  for  tho  coiicoutration 
ot  dilute  soliif.ious  of  colloids,  for  moasuromonts  of 
the  si/.o  of  colloiilal  particles,  and  tor  tlio  purifica- 
tion of  pre<;ipita.tcd  sul)Htances  which  cannot  be 
i^iwily  washed  by  th«>  usual  filtration  lucthods. 

Patents. 

fleatin<t,  coolinij,  condenmna,  and  vUaning  or 
purifying  fluids,  and  the  fiki: ;  Txtbxdur  upparalus 

for .     O.  J.  Goodwin,  and  O.  Gut  tniann  and 

Sons.  London.     Eng.  Pat.  14,10.5,  Oct.  ft,  1915. 

Strips  ot  metal  twisted  into  lielioal  form  are 
inserted  in  the  inlet  end  ot  a  tube  through  which 
fluid  circulates,  the  pitch  of  the  helix  decreasing 
in  the  direction  of  flow. — W.  F.  F. 

Cooling  towers.  F.  Uhde,  Breslau,  Oennanv.  Kng. 
Pat.  14,492,  Oct.  1.3,  1915.  Under  Int.'  Conv., 
Feb.  25,  1015. 

Water  to  be  cooled  enters  a  series  of  horizontal 
troughs  at  tlxo  top  of  tlie  tower,  and  overflows  over 
cooling  hurdlea  tx?  .similar  troughs  at  the  bottom, 
from  which  it  is  discharged  at  the  centre  into  a 
<'omcj»l  collecting  vessel.  This  vessel  extends  up- 
warda  from  the  gi-ound  level  nearly  t>o  the  lowest 
li'ough  so  that  a  head  of  water  is  maintained  on 
the  suction  side  of  the  cuculatiug  pump  to  decrease 
the  power  used.  Air  enters  the  bottom  ot  the 
tower  around  the  periphery  and  passes  upwards 
over  the  hurdles. — W.  F.  F". 

Cooling  vapours  or  gases  issiiint/  from  condensers  ; 

Apparatus  for .     F.    Faiil,    Bremen.     Ger. 

Pat.  293.89tf.  Nov.  13,  191:^. 

A  RECEa'TACLE  containing  a  cooling  liquid  is 
arranged  above  a  horizontal  condenser  and  is 
divided  into  compartments  by  partition.s  pro- 
jecting alternately  from  the  top  and  bottom.  The 
gases  or  vapours  leaving  the  condenser  enter  the 
receptacle  at  one  end  and  pass  succe.ssively 
through  the  compartments,  displacing  the  cooling 
liquid  therein.  The  first  compartment  contains  a 
float,  and  as  the  Uquid  level  falls,  the  float  actuates 
:i  valve,  and  a  fresh  supply  of  cooling  liquid  is 
<lelivered  to  the  receptacle.-^A.  S. 

Compressed  gases  and  the  like  ;  Apparalns  fur  use 
with .  L.  B.  Hall,  Winchmore  Hill,  Middle- 
sex.    Eng.  Pat.  14,535,  Oct.  14.  191,5. 

The  compressed  gases  are  released  from  the  vessel 
in  which  they  are  stored,  by  a  revolving  telescopic 
key,  fitted  with  a  back-pressure  valve.  Leaks  at 
the  joints  are  prevented  bv  the  use  of  an  external 
flexible  sleeve. — W.  H.  C.  " 

Dryer.       F.     Koblank.      Brackwedi-.      (mi.     Pat. 
293.416,  May  27,  1914. 

The  material  to  be  di'ied  is  contained  in  a  series 
of  horizontal  cylinders  or  drum.s  mounted  on  a  pair 
ot  endless  chains.  The  drums  are  carried  through 
a  heated  chamber  by  the  chains  and  are  simul- 
taneously rotated.  One  end  of  each  diiim  is 
formed  by  a  set  ot  wings  or  blades,  which  act  as  a 
fan  and  force  a  current  of  hot  air  through  the 
material  iu  the  drum. — A.  S. 

Drying  substances  :  Process  and  apparatus  for . 

G.  H.  and  J.  H.  Stroband.  Ainsterdam.  Eng. 
Pat.  100,403,  Apr.  28,  191ti.  Under  Int.  Oonv.. 
May  1.  1915.     (Appl.  No.  bll7  of  1916.) 

AxB.  is  passed  in  a  continuoxis  stream  through  a 
chamber  containing  calcium  cliloride  .and  then 
through  a  heater  to'a  rotating  or  oscillating  drum, 
D.     Tho  air  enters  through  openings  in  the  bottom, 


traverses  the  material  to  be  dried,  and  escapea  at 
the  outlet,  Y.  Prisms  ot  wire  gauze  or  webbing,  e, 
are  provided  to  distribute  the  air,  and  a  perforated 


plate,  H,  agitates  the  material.  Oi)posito  prisms, 
i".i,  Ea,  may  be  removed  for  charging  and  dis- 
charging. The  apiKiratus  is  suitable  for  drying 
grain,  fruits,  casein,  chemicals,  etc.— W.  F.  P. 

Crystallisalion ;    Apparatus    for    conliniious . 

Noi-sk  Hydro-Elektrisk  KvaelstofaktieseLskab. 
Fr.  Pat.  479,668,  .Sept.  4,  1915.  Under  Int. 
Conv.,  Sept.  17,  1914. 

The  solution  Ls  fed  into  the  upper  end  of  a  rotating 
cylinder  which  is  inclined  at  a  very  slight  angle 
to  the  horizontal.  Water  is  sprayed  on  to  the 
outside  of  the  cylinder,  and  a  fixed  sci'aper  is 
provided  inside  to  lift  up  the  crystals  as  the 
cylinder  rotates.  The  ci-ystals  and  mother  liquor 
are  discharged  from  the  open  lower  end  of  the 
cylinder  into  a  shoot,  which  guides  them  to  centri- 
fugals or  other  di-ying  apparatus. — W.  H.  O. 

Desiccation   of  gases   intended  to  he   liipiefied.     J. 
Cartiev.     Fr.  Pat.  479,749,  Sept.  15,  1915. 

The  gas  is  mixed  with  a  small  proportion  of  the 
previously  liquefied  gas  and  the  fall  of  temperature, 
due  to  tiie  expansion  ot  the  latter,  causes  the 
deposition  of  the  moisture  in  the  gas.  The  gas  is 
subsequently  passed  through  a  scnibber  fllled 
with  coke  or  other  suitable  material  to  retain  the 
deposited  moisture. — W.  H.  C, 

Liquefying  yases  with  loio  boilinf/  point  ;  Apparatus 

and  process  for .     G.  Hihlebrandt.  Spandau- 

Tief\verder.  Gennany,  Assignor  to  American 
Industrial  Gas  Co.,  New  York.  U..S.  Pats. 
1,199,700  and  1.199,701,  .Sept.  20,  1916.  Dates 
of  appl.,  Jan.  9,  1911,  and  .Tune  11,  1914. 

See  Eng.  Pat.  3316  of  1910  ;  this  J.,  1910,  1446. 

Evaporating,  etc.  ;    Method  of .     O.  Soderlund 

and  T.  Boberg,  Assignors  to  Teclmo-Chemical 
Laboratories,  Ltd.,  London.  U..S.  Pat.l.5i00.996, 
Oct.  10,  1916.     Date  of  appl.,  Oct.  14,  1912. 

See  Eng.  Pat.  22.670  of  1911  ;  this  J..  1913,  188. 


IIa.— FUEL;    GAS;    MINERAL   OILS   AND 

WAXES, 

Hydrocarbons  contained   in  coat ;   Some  .     A. 

Pictet,  L.  Ramsever,  and  O.  Kaiser.     Comptes 
vend.,  1916,  163,  3.5.S— 361. 

L-VRGE-SCALE  expeiTinonts  on  the  extraction  of 
coal  with  boiUng  benzene  (this  .T.,  1915,  163) 
furnished  0-25%  of  ,a  product  from  wliich  a  liquid 
with  the  characters  of  "  vacuum  tar "   (this  J., 
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1013,  lOSiS  :  liMl.  70  :  1915,  601)  was  separated. 
FVom  this  lii|iiitl  tho  followinE;  hydrocarbons  were 
isolatoil  : — (' iif alunilcii  :  Cjltjo  (ilihvdi-otoluene), 
b.i>t.  lO.S — 110  r.:  IMI,,  (ilihvilfo-m-xvlene), 
b.pt.  13".' — 137"  :  C,H,,  (lUhvilivmcsitvUiie).  b.pt. 
160^ — ItW^;  O,oll,.  (dilivdi-opivhniteno?).  b.pt. 
180"— 182  ;  r,,II„.  b.pt.  200'— 202  :  ('mH,,, 
b.pt.  230' — 23S";  C.jH,,  (dihvdi-oflnorene  ?), 
b.pt.  251-— 254^  m.pt.  109' "C.  Satiirnled : 
C,H„(?).  b.pt.  118"— 122°;  CgH,,  (?).  b.pt. 
13,-.°- 138°  ;  C,„n.o  (?),  b.pt.  172°— 174°  :  C,,1I,., 
b.pt.  190—192°:"  C,.H.„  b.pt.  215 —2  lO""'; 
C,jH.,.  b.pt.  227°— 229°';  (' oHm  (nielene), 
b.pt.  above  300°,  m.pt.  C2°— 63°('. 

Some  of  the  above  liydrooarbons  are  present 
also  in  vaciuini  tar  and  in  tliat  case,  tliorefore, 
must  be  roganied  as  derived  from  the  coal  by 
simple  volatilL^ation.  Tliis  leads  to  the  view  that 
coal  is  a  solid  hydrocarbon  material  impregnated 
with  a  liquid  which  is  closely  allied  to  petroleum. 
The  extrad  obtained  was  feeblv  l.-Bvorotatory 
([o]V  =  -  0-OS  )  and  became  dextrorotatory  ([a]",?  = 
+  0-27°)  after  eliminating  alcohols,  whereas  optic- 
ally active  fractions  have  not  been  found  in 
va<-uunj  tar;  it  is  sui;<rested,  however,  that  the 
active  volatile  constituents  of  the  coal  are  racem- 
ised  at  the  temperature  of  distill.ation. — F.  Sodn. 

Bcn:oI  reroveri/  and  reciificoiion.  P.  Ti.  Walmsley 
and  II.  A.  Jlotfev.  .Manchester  District  Inst, 
n.as  Fng..  Oct.  28,' 1910.  J.  Gas  Lighting.  1916, 
136,  229—231. 

Thk  authors  estimate  that  the  present  production 
of  benzol  is  about  38  million  gallons  per  annum 
and  that  if  all  the  benzol  was  recovered  from  the 
coal  carbonised  at  gas  works,  the  production 
would  bt  approximately  CO  million  gallons  p?r 
annum.  The  oil  used  for  absorbing  benzol  is 
generally  coal  tar  creosote,  but  both  anthracene 
oil  and  blast-furnace  creosote  are  also  used.  The 
oil  should  be  as  free  as  possible  from  naphthalene 
and  water,  and  the  gas  should  be  complet'Cly  freed 
from  ammonia  before  entering  the  benzol  absorbing 
plant.  Approximately  100  gallons  of  absorbing 
oil  must  be  passed  through  the  scrubbers  for  every 
ton  of  coal.  The  benzolised  creosot^^  oU  leaving 
the  scrubbers  contains  about  3%  "f  benzol  and 
this  Is  recovered  by  distillation,  either  by  direct 
fire  or  bv  steam,  as  "  6.5%  benzol,"  i.e.,  benzol 
which  yields  6.5%  of  distillate  at  120°  C,  when 
distilled  in  a  retort,  the  bulb  of  the  thermometer 
being  immersed  in  the  Uquid.  Steam  Is  preferable 
where  large  quantities  of  rjil  are  to  be  dealt  with, 
and  in  a  recent  test  66  lb.  of  steam  at  100  lb.  per  sq. 
in.  pressure  was  required  for  every  100  gallons  of 
benzolised  creosote.  The  65%  benzol  is  rectified 
in  the  usual  wav  after  washing  to  remove  im- 
jiurities. — W.  H.  C. 

Tar    from    gas-producers    using    lignite    as    fuel ; 

Utilisation    of    the .     l'\     Fischer    and   W. 

Schneider.  Stahl  u.  Eisen,  1916.  36,  549 — 554. 
Braunkohle,  1916,  15,  141 — 146.  Z.  angew. 
Chem.,  1016,  29,  Kef.,  431. 

TlIE  tar  is  difficult  to  trrrfit  by  the  usual  distillation 
processes  owing  to  its  high  water  content.  By 
mixing  1  part  of  the  tar  with  1 }  parts  of  powdered 
lignite,  a  stiff  pasty  mass  Is  obtained  which  can 
be  formed  into  rods.  The  rods  are  cut  in  pieces 
and  then  distilled,  yielding  36%  of  crude  oil  and  a 
dark  grey,  crumbly  residue  having  a  heating  value 
of  about  7000  cats.  The  tar  may  also  be  treated 
by  extraction  with  petroleum  spirit,  either  directly 
r)r  after  making  into  briquettes  with  lignite  powder 
.'18  desJ'ribcfl  above.  In  this  way  about  40  %  of  a 
lirown  grease  can  be  isolated  which  can  be  used  as 
a  substitute  for  animal  oils  in  the  leather  industry. 
From  the  residue  about  20%  of  resinous  matter 
can    be    extracted    with     benzene.     The    grease 


extracted  by  petroleum  spirit  can  be  decolorised 
and  deodorised  by  treatment  with  ozone  in 
presence  of  sodixim  carbonate  solution. — A.  S. 

Xaphthalene  irash  oils  ;  jVcio  wflhod  nf  testing . 

.1.  Wohl.  Z.  ^'e^  Gas-  u.  Wasserfachm.,  1916. 
56,  132—135.  Z.  angew.  Chem.,  1916,  29, 
Kef.,  420. 

Pi!OGRE.s.siVKi,Y  increasing  quantities  of  naphtha- 
lene arc  dissolved  in  the  t)il,  and  .a  ciu'rcnt  of  air 
is  than  drawn  through  tho  oil  at  the  rate  of  10 
litres  per  hour,  and  after  passing  through  a  cooleil 
washing  bottle  containing  glass  wool,  is  led  into  a 
solution  of  picric  a'id.  After  the  limit  of  sjitura- 
tiou  of  tho  oil  under  the  experimontid  conditions  is 
attained,  some  naphthalene  vapour  passes  over 
with  the  air  and  is  detected  by  the  formation  of  a 
precipitate  of  naphthalene  picrate. — A.  S. 

Xatural  gas  inditstri/  in  the  United  Slates  in  1915. 
U.S.  Geological  Survey. 

Tiir  total  quantity  of  natural  g.as  produced  in  the 

United  States  in  "1915  was  028,578.842,000  cb.ft., 
;  valued  at  $101,312,381.  This  represents  an 
i    in.  re/ise  of  ne.arlv  37.0(10.000.000  cb.  It.  over  the 

production  of  1014,  which  was  the  largest  hitherto 
I  recorded  ;  the  increase  of  value  compared  with 
I  1914  amounted  to  ,S7. 196.857.  The  increased 
I  pioduction  was  due  chiefly  to  Ohio,  Oklahoma, 
.  West  Virginia,  Pennsylvania.  Kansas,  and  Cali- 
I  fornia,  in  the  order  given.  Of  the  total  (luantitv 
!  of  gas  pi-oduced,  65%  (411.375.899.000  cb.ft.)  wast 
I  used  for  industrial  piuposes,  at  an  average 
I  price  of  9.7  cents  per  1000  cb.ft.,  and  35% 
i    (217,202,943,000  cb.ft.)  for  domestic  purpcses,  at 

an  average  price  of  28.32  cents  per  1000  cb.ft. 

I   Gasoline  ;    Production    of   casing-head in    the 

United  States  in  1915.     U.S.  Geological  Survey. 

I  The  quantity  of  gasoline  extracted  from  natural 
I  gas  in  the  United  States  in  1915  amounted  to 
I  65,364,665  U.S.  gallons,  valued  at  $5,150,823,  a 
j  gain  of  22,712.033  gallons  and  S2,044,914  over  the 
I  figures  for  1914.  The  quantity  of  natural  gas 
I   treated,  in   1915,  was  over  24,000,000.000  cb.ft, 

the  average  recovery  of  gasoline  lieing  2-57  gallons 
!  per  1000  cb.ft.  The  number  of  plants  increased 
!  from  386  to  414,  and  the  total  daily  capacity  of 
1   the   plants   from    179,353   to   232,336   gallons   of 

gasoline. 

Cracked  oil  produced  from  petroleum  ;  Recracking  of 

\       a ■•.     G.  F.glolT  and  T.  .1.  Twomey.     J.  Phys. 

Chem.,  1916,  20,  597—620. 

'  The  oils  used  for  the  experiments  were:  (1)  a 
i  distillate  or  gas  oil  from  Pennsylvania  crude 
I  petroleum,  and  (2)  a  distillate  boiling  between  170° 
and  360°  C.  from  the  recovered  oil  produced  by 
i  cracking  (1).  In  each  ca.se  the  oils  were  cracked 
at  atmospheric  and  150  lb.  pressure  at  t^mperaturea 
i  of  550°,  600°,  650°,  and  700°  C,  under  identical 
conditions.  At  all  temperatures  and  pressures 
;  the  amount  of  oil  recovered  from  the  cracked  oil 
was  greater  than  that  from  tho  petroleum  oil, 
showing  that  the  foi-mer  was  not  so  well  adapted 
for  the  production  of  gasoline  or  aromatic  hydro- 
carbons. The  amounts  of  benzene,  toluene,  and 
xylenes  in  the  oil  recovered  from  the  petroleum 
oil  were  almost  imiformly  twice  as  large  as  those 
in  the  oil  froni  the  cracked  oil,  but  apparently 
more  naphthalene  and  anthracene  were  fonned 
from  the  latter.  Pressure  increa.sed  the  formation 
of  aromatic  hydrocarbons.  For  example,  the 
following  results  were  obtained  from  tho  petroleum 
oil  at  (i50°  C.  at  atmospheric  and  at  150  lb.  pressure 
respectively  : — Benzene,  50  and  24-5%  ;  toluene, 
70  and  10-3%  ;  xylenes,  3-2  and  4-6%;  and 
naphthalene  00  and  9-2';,',.  Whatever  cracking 
to  hydrocarbons  of  lower  boiling  point  takes  place 
in  a  cracked  oil  must  be  attributed,  in  the  main. 
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to  the  unchanged  petroleum  in  the  cracked  oil. 
It  is  jxissible  tliat  gasoline  may  be  obtained  by  a 
seconil  cracking  of  an  oil,  but  tliere  is  a  limit  to 
the  proces.s,  since  the  tendency  of  the  reaction  is 
to  pi-oduce  aromatic  conipound.s,  which  break  up 
into  carlion  and  liydrogen.  rather  than  de<omposo 
into  gasoline  or  benzene  liydrocarbons. — C.  A.  M. 

The    McsscrscJiinili   process  for   ike   production   of 
hydrogen.     Bamitz.     .See  page  1137. 

P.\TEXTS. 

Artificial  fuel.  G.  B.  Winter.  liOndon.  Eng.  Pat. 
101,609,  June  29,  lOUi.    (Appl.  No.  !)1(>2  of  1916.) 

Bpndi.i:s  of  folded  and  rolled  paper  are  tied  with 
wire  and  inuiiersed  in  paraffin  wax  at  140  C.  for 
alKjut  10 — 15  minutes. — W.  F.  F. 

[Regenerators.]  Supply  of  air  for  combustion  in  the 
heatimt  of  gas  retorts.  A.  Waddell,  Dunfermline. 
Eng.  Pat.  14. U3,  Oct.  6,  1915. 

A  KEGENER.\TOB  is  formed  of  vertical  tulies  of 
polygonal  section  arranged  in  a  flue  so  as  to  provide 
tortuous  p?..ssages  between  them  for  the  hot  gases 
or  for  tlie  air  to  be  heated.  The  lower  ends  of  the 
tubes  are  secured  with  plastic  jointing  material 
in  sockets  in  a  tube-plate,  and  sand  or  other  dry 
material  is  run  thi-ough  perforations  m  the  upper 
tube-plate  to  complete  the  joints.  The  upper 
joints  mav  be  formed  bv  means  of  asbestos  rope 
OT  the  Uke.— W.  F.  F. 

Tl'ns/<;  heal  of  gas-retort  furnaces  ;  Utilisation  of  the 

.     F.  Mieddelmaiiu  und  Sohn,   Sti-assburg. 

Ger.  Pat.  293,910,  July  4,  1915. 

A  SECTION  of  the  flue  through  which  the  hot  gases 
from  the  furnace  pass,  is  made  to  branch  into  two 
channels,  the  entrances  to  whidi  are  controlled 
by  dampers.  A  boiler  is  placed  in  one  of  the 
channels,  and  the  dampei-s  are  connected  through 
an  electro-magnetic  circuit  with  a  device  sensitive 
to  heat,  placed  at  the  point  where  the  two  branches 
unite  again  ;  the  dampei"s  are  adjusted  auto- 
matically so  that  the  hot  gases  can  pass  through  the 
channel  containing  the  boiler  only  when  a  certain 
temperature  is  exceeded.  The  steam-outlet  valve 
may  be  controlled  simultaneouslv  with  the  dampers. 

—A.  S. 

Producer  gas;   Production  of from    heaps   [of 

coal,     etc.].     A.     Riedel.     Kossern.     Ger.     Pat. 
293,430,  Aug.  29,  1915. 

P.\K.\LLEi,  perforated  pipes  are  inserted  in  the  heap 
a  suitable  distance  apart  and  serve  to  limit  the 
poition  of  the  heap  to  be  treated  at  one  time. 
Steam  and  air  are  introduced  through  one  pipe, 
and  producer  gas  is  withdra-mi  through  the  other, 
but  it  is  advantag'eous  to  revei-se  the  flow  of  st*am 
and  air  at  intervals  in  order  to  prevent  stoppages. 

—A.  S. 

Gas  producer,  especially  for  power  gas.  F.  Kuers, 
Berlm-Tegel.     Ger.  Pat.  294,025,  Mar.  28,  1915. 

The  (ombustion  zone  at  the  bottom  of  the 
producer  is  connected  with  flues  in  the  walls, 
which  lead  to  an  outlet  flue  conti-oUed  by  a  damper. 
A  portion  of  the  gas  passes  thro\igh  these  flues 
and  serves  to  heat  the  descending  fuel  in  the 
producer.  In  consequence  of  this  it  becomes 
possible  to  use  a  larger  quantity  of  steam  and  to 
produce  a  mixture  of  water-gas  and  producer-gas 
more  suitable  than  producer-gas  alone  for  use  in 
small  gas-engines.  The  amount  of  gas  escaping 
through  the  outlet  flue  is  regulated  according  to 
the  suction  of  the  engine. — A.  S. 

Gases    {blast-furnace) ;    Simultanemts    purification, 

desiccation,  and  concentration  of .  J.  Weiwers. 

Ft.  Pat.  47S,260,  July  23,  1914. 

The  gas  after  a  preliminary  purification  in  ordinary 


dust  chambers  is  passed  in  succession  through 
two  towei-s  where  it  meets  finely  divided  str('ams 
of  water,  and  through  a  vessel  iiro\ided  with  a 
refrigerating  i  oil  by  which  the  tenipc^raturo  of  the 
gas  is  quickly  reduced  and  the  vapour,  deposited 
fii-st  as  a  fog  or  mist  and  then  as  snow  or  frost, 
carries  down  the  remaining  dust  particles  with  it. 

— W.  II.  C. 

Paraffin  or  crude  or  heavy  oils  ;  Method  and  means 

of  -using in  internal  combustion  engines  for 

motor  cars,  motor  boats,  aeroplanes,  and  other 
purposes.  F.  A.  Wilkinson,  Hatfield,  Herts. 
Eng.  Pat.  101..596.  Apr.  25  and  .Tune  1,  1916. 
(Appl.  Nos.  5921  and  7779  of  1916.) 

PAn.vFFiN  is  sprayed  and  mixed  with  air  in  a 
carburettor  of  ordinary  type,  and  hot  exliaust 
gases  are  led  by  a  small-bore  pipe  into  the  induction 
pipe  of  the  engine  to  heat  the  mixture.  An 
auxiliary  air-admission  valve  is  also  provided  on 
the  induction  pipe.  To  start  the  engine,  the  fuel 
may  be  heated  by  passing  an  electric  current 
through  a  coil  of  wire  in  the  float  chamber  of  the 
carburettor,  or  in  a  separate  chamber  containing 
the  fuel.  The  necessarj'  fittings  are  ada])ted  to 
be  apphed  to  an  engine  with  a  minunum  of  altera- 
tion.— W.  F.  F. 

Hydrocarbons  ;  Apparatus  for  distilling .    G.  F. 


Benlioflt,  jun.,  and  J.  O.  Jensen,  Baltimore,  Md., 
U.S.A.  Eng.  Pat.  101,063,  Apr.  7,  1916. 
(Appl.  No.  5144  of  1916.) 

V.^POUR  from  the  stiU  enters  the  lowest  of  a  series 
of  superposed  cylindrical  chamber's  forming  a 
condensing  column.  Alternate  chamliers  are 
spanned  by  vertical  tubes  through  whi^  h  the 
vapour  passes  and  each  set  of  tu  bes  projects  t  hrough 
the  bottom  of  the  chamber  above,  so  as  to  trap 
condensed  liquid  which  may  be  drawn  off  from 
each  collecting  chamber  sepai'ately  and.  if  desired, 
returned  to  the  still.  Air  circulates  round  the 
tubes  and  through  central  passages  in  the  collecting 
chambers. — W.  F.  F. 

CoJce  discharged  from  retorts  or  furnaces  ;  Apparatus 

for   rcm.oving .     Drakes,    Ltd..    antl    J.    W. 

Drake,  Halifax.   Eng.  Pat.  14,565,  Oct.  15,  1915. 

-.     E.  Lecocq,  Assignor 


Coke-oven  :  Regenerative  - 

to  Soc.  Gi5n.  de  Fours  k  Coke,  Svstemes  Lecocq, 
Brussels.  U.S.  Pat.  1,199,996."  Oct.  3,  1916. 
Date  of  appl.,  Aug.  26,  1913. 

See  Ft.  Pat.  460,399  of  1913;  this  J..  1914,  67. 


Gases  ;  Apparatus  for  tcashing  ■ 


B.  F.  Pearce, 


Liverpool.     U.S.  Pat.  1,200,974,  Oct.  10,  1916. 
Date  of  appl.,  June  3,  1916. 
See  Eng.  Pat.  6199  of  1915  ;  this  J.,  1916,  729. 

Production    of   a    binding    agent   for    tar-macadam 
roads.     Ger.  Pat.  294,045.     See  IX. 

Manufacture  of  ultramarine.     Ger.   Pat.   293,310. 
See  Xlll. 


Ub.— DESTRUCTIVE  DISTILLATIOM  ; 
HEATING  :    LIGHTING. 


Patents. 
Furnaces  ;  [Rcverberatory]  heating 


R.  F.  and 


'.irnaccs  ,  ii\trvcrutrrui</i y  j  «t'«i(/cy a^.  j.  •  ,."v* 

G.  R.  Hislop,  Paislev,  Renfrew.  Eng.  Pat. 
5040,  Oct.  1,  1915. 
The  side  walls  of  the  fire-bos  of  a  fumice,  of  the 
reverberatorv  type,  are  supported  upon  a  solid 
cast  iron  pi  !te,  "with  a  flange  on  the  und.  r  side  of 
suitable  dim  nsions  to  dear  the  sid.  s  of  ih-  ash- 
pan- in  thj  bottom,  and  of  sxiitable  depth  to  dip 
into  the  water  in  the  pan,  thereby  forming  a  seal. 
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cl.  111.— tar  and  tar  products. 


[Not.  30,  lUlt. 


An  air-box  or  rcieivor  Ls  cont-iunotl  in  caih  of  tbe 
side  walls  of  Uie  tiiv-box  iienr  the  bottoni,  ivnd  is 
providetl  on  the  insiilo  with  openings  for  the 
tuyere  pipes,  witli  pivjeitioii-s  on  the  outside  for 
•■leBkuiug  or  pokiug  purposes,  and  witli  holes  at 
each  end  for  nir  and  st«aui  supplies  i-espeetively. 
Under  the  bed  cf  the  furnace,  a  round  Hue  is  eon- 
strutted,  exti-ndiug  to  a  point  near  the  fire-box, 
and  eonneiteil  to  the  ehininey  at  one  end  and  the 
furnace  bed  at  the  other.  One  or  more  pipes, 
carrj'ing  the  air  to  the  air  boxes,  arc  pUiced 
spirally  iwind  the  Hue.  so  that  the  air  is  heated  by 
the  waste  gases  passing  through  the  flue  to  tlie 
■  ■bimnev.- 


HI.— TAR  AND  TAR  PRODUCTS. 


fuses 
{.  N. 


Furnace  ;   Gas-fired   [heating] 


C.   F.   Price, 


Birmingham.     Eng.  Pat.  li,008,  Dec.  2'J,  1915. 

The  secondary  air,  after  being  heated  by  passing 
through  a  number  of  siipeiposcd  passages  aiTanged 
immediately  below  the  combustion  ihamber, 
entei-s  the  "latter  by  means  of  a  series  of  longi- 
tudinal openings  in'  the  floor.  The  gas  from  the 
producer  is  uitroduced  at  one  end  of  the  combustion 
.hamber.— W.  H.  C. 

Oaa  furnaces.  South  Meti-opolitan  Gas  Co.,  and 
D.Chandler,London.Eng.Pat.l8,205,Dec.31,1915. 

A  GAS  furnace  consists  of  an  annular  burner  tube 
with  tangential  mixing  tube  for  gas  and  air,  and 
burner  nozzles  proje<ting  radial  tlames  inwards. 
The  burner  nozzles  are  fitted  with  narrow  sUts  deep 
enough  to  pi-evcnt  lighting  back.  The  furnace  is 
partiiularly  suitable  for  use  as  a  "  glory  hole  "  for 
beating  glass  articles. — J.  E.  C. 

Furnace  using  oil  or  iar  as  fuel.  L.  C.  Strub, 
Zumh,  Switzerland.  Ger.  Pat.  293,1 16,  Feb.  28, 
191.5.     Under  Int.  Com.,  Nov.  3,  1914. 

The  beating  chamber  is  bounded  at  the  bottom, 
back,  and  top  by  blocks  of  refractor^'  material,  in 
each  of  which  are  three  flues,  side  by  side.  The 
middle  flues  serve  for  the  introduction  of  the 
secondary  air  for  combustion,  and  the  outer  flues 
for  leading  away  the  combustion  products  to  the 
chimney.  The  oil  or  tar  is  suppUed  continuously 
to  a  dish  pla<  ed  on  the  floor  of  the  heating  chamber 
near  the  front. — A.  .S. 

Bledric  incandescence  lamps  irith  metallic  incan- 
descence body  ;  Maiutfaciure  of .     Deutsche 

Uasgluhlicht  A.-(i.,  Berlin.  Eng.  Pat.  100,387, 
Feb.  23,  1916.  (Appl.  No.  2704  of  1916.)  Under 
Int.  Conv.,  May  4,  1915. 
I3«  the  manufacture  of  electric  metaUic  filament 
lamps,  metallic  compounds  such  as  barium  azide 
(BaK,)  are  introduced.  During  the  heating  of  the 
lamps,  the  metallic  compounds  are  transformed 
by  chemical  decomposition  into  drj-ing  media 
{e.g.,  barium  oxi<le)  for  the  elimination  of  traces 
of  moisture. — J.  E.  C. 

Electrical  gas-ltimp.  P.  Skaupy,  Assignor  to 
Deutsche  GasgliJhUcht  Akt.-Ges.  (Auerges.), 
Berlin.  U.S.  Pat.  1,200,770,  Oct.  10,  1916 
Dat«  of  appl.,  May  12,  1914. 

The  lamp  is  filled  with  a  rare  gas  and  is  provided 
with  a  cathode  consisting  of  an  alloy  of  thallium 
and  an  alkaU  metal,  having  a  molting  point  not 
higher  than  200"  C,  which  i.s  practically  .-is  soft  as 
the  alkali  metal,  but  is  more  inert  than  the  latter 
towards  the  material  of  the  receptacle. — A.  S. 

Process  of  producing  creosote  from  hardwood-tar  oils- 
U.S.  Pat.  1,199,271.     See  III. 

Manufacture  of  silicidcs  of  tungsten,  molybdenum, 
zirconium,  and  other  refractory  metals.  Oct.  Pat. 
294,267.     See  VII. 


O.  K. 


Tiir  products;  Effects  of  crpotturc  on  — 

Keevo  and  H.  A.  Andertou.  Ullice  of  PxibUc 
lloads  and  Kural  Kng.,  U.S.A.  J.  FranUin 
Inst.,  1916,  182,  463—475. 
h<i:vEX  samples  of  tar  pi-oducts,  including  two 
refined  cojd-tars,  one  reiined  water-gas  tar,  orn 
rctined  mixed  tar,  t  wo  tiir-asphnlt  mist^urcB,  and  on- 
crude  coke-oven  tar,  were  subjected  to  the  a*  tion  ol 
sun  and  ah-  for  three  months,  in  a  box  designed 
to  exclude  dust.  The  authoi's  give  tJiblea  show  inp 
the  percentage  loss  of  weight  each  month,  thi- 
ligtires  at  the  end  of  three  montli.s  varying  f  oni 
3-87  to  24-24%.  This  loss  of  volatile  products 
was  accompanied  by  formation  of  "  free  carbon  " 
(.substances  insoluble  in  carbon  bisulphide).  The 
tars  hardened  to  a  U!U(  h  gi-eatcr  extent  than  <  ould 
bo  attributed  to  loss  of  volatile  product*  alone, 
and  tar  products  containing  water-gas  tar  appeared 
to  < hango  to  a  gi'e.iter  extent  than  <oal-tars. 
The  compai-ative  consistency  of  pitches  from  tars 
distilled  to  a  single  arbitrary  temperature  did  not 
correspond  with  the  beha^^ou^  of  the  tars  in 
sei-\ice. — J.  E.  C. 

I'henol  in  crude  phenols  from  tar  ;  Deienmnaiion  of 

.     R.    Mas.se    and    H.    l/i.-i-oux.     Comptc:.'^ 

rend.,  lOKS,  163,  361—303. 
The  crude  material  (3  kilos.)  is  fractionally 
distilled  from  a  4-litre  copper  vessel  fitted  with  .'i 
60  cm.  Vigreux  colimui  (this  J.,  1904,  1045),  the 
rate  of  distillation  being  regulated  to  7 — 8  c.c. 
per  minute,  and  the  distillate  coUectod  in  3  frac- 
tions :  (a)  below  180"  C,  (b)  180°— 203"  C,  and 
(c)  above  203"  C.  (about  100  c.c).  Suflicienl 
sodium  cldoride  (35  "^o)  is  added  to  fraction  (o)  to 
precipitate  the  clissolved  phenol,  which  Ls  added 
to  (b),  and  the  whole  is  transferred  to  a  distilling 
vessel,  utilising  fraction  (c)  for  rinsing  purposes. 
With  a  column,  as  above,  the  liquid  is  rectified 
and  fractions  of  250 — 300  grma.  collected,  at  a- 
rate  of  4  c.c.  per  minute,  \ip  to  198°  O.  The; 
crystallising  point  of  each  fraction  is  then  deter- 
nuned,  first  rapidly  on  a  small  quantity  in  a  teet- 
tubo  and  afterwards  by  slowly  coohng  30 — 40 
grms.  in  a  cylinder,  supcrcooUng  by  1°  or  2°  C. 
ancl  starting  crj-staUisation  by  adding  a  little  soUd 
phenol  ;  the  maxiniuni  temperature  reached  during 
crystallisation  is  observed.  If  in  the  prcluninary 
determination  the  crystallising  temperature  be 
below  21°  C,  the  sample  is  em'iched  with  a  known 
proportion  of  phenol  crj-stallising  at  40-2°  C,  so 
as  to  secure  crystallisation  at  about  25"  C.  Tin- 
proportion  pf  phenol  (crystallising  at  40-2''  C.)  in 
eac-h  fraction  is  read  off  on  a  straight-Uno  freezing- 
point  curve,  on  which  40-2°  C.  is  the  freezing-point 
of  100%  phenol  and  20°  C.  that  of  06%  phenol. 
The  error  m  a  determination  is  not  greater  than  1  %. 

— F.   SODN. 


Resorcinol ;   Colours  produced  by  ■ 


■  in  solulionK 


of  certain  salts  and  their  use  for  the  detection  of 
rc.norcinol  in  presence  of  other  phenols.  V.  C 
Krauskopf  and  G.  Hitter.  J.  Ainor.  Chein.  Soc., 
1916,  38,  2182-2187. 
Kesorcinoi.  produces,  in  an  a.mmoniacal  solution 
of  zinc  salts,  a  blue  colour  which  has  been  used 
for  the  c:olorimetric  estimation  of  zinc.  Colours 
of  a  somewhat  similar  order  arc,  however,  pro- 
duced witli  cobalt,  nickel,  and  cadmium,  so  that- 
the  reaction  is  of  no  value  as  a  quaUtAtive  test  for 
zinc.  In  studying  the  reaction  aa  a  test  for 
resorcinol,  it  was  found  that  the  violet  coloration 
produced  with  ammoiiiacal  solutions  of  cobalt  is 
the  most  intense.  If  the  lubes  be  tightly  stoppeHHl 
after  mixing,  the  violet  colour  develops  more 
Hlowly  but  remains  more  stable  than  when  a<;ces.'i 
of  air  is  allowed.  This  violet  coloration  is,  how- 
ever, cither  inhibited  or  obscured  by  the  preuence 
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Di-itidolyl ;  Neto  derivatives  of- 


,  W.  Madelung 
and  F.  JEager.  Ber.,  1916,  49,  2039—2050. 
By  the  action  of  acetic  anliydride  on  dj-indolyl 
under  varying  conditions,  a  C-monoacetyl-  and  an 
N-mono-  rnd  diacetyldi-indolyl  wti-t-  obti.in  d. 
N-Diai  etyldi-indolyl  "is  formed  in  the  largest 
quantity  by  carrying  out  the  acetylation  at 
ordinary  temperatures,  and  cannot  be  obtained  by 
tie  further  acetylation  of  the  monoacetyl-deriva- 
tive.  It  fornis  colourless  crystals,  m.pt.  208°  C. 
The  N-monoai  etyldi-indolyl  forms  the  thief  jiro- 
dutt  by  acetylatiug  at  40° — 50°  C.  and  reasons 
are  given  for  assigning  to  it  the  constitution  of 
an  N-cycloacetyl-cll-indolyl, 


XH^ 


N 


^r 


CH 


\ 


C.H.. 


^C(0H)(CH3)' 
To  the  C-monoacetyl  derivative,  which  was 
obtained  by  boiling  under  a  reflux  condenser  for 
4  hours,  a  similar  ring  structure  is  assigned. 
Unhke  the  N-compounds,  this  substance  is  yellow, 
and  staVjle  towards  acids  and  alkalis.  Benzoyl 
chloride  gave  with  di-indolyl  only  the  dibenzoyl- 
conipound,  m.pt.  267°  C.  It  has  acid  properties, 
and  gives  a  potassium  salt  from  which  enolic 
ethers  were  prepared  by  the  action  of  alkyl  iodides. 
No  reduction  products  of  di-indolyl  itself  could  be 


ot  other  phenols  and  is  not  a<iai>ted  tor  the  detec- 
tion of  resorcinol  in  mixtures.  (In  the  other  hand, 
when  the  test  is  matle  under  the  following  condi- 
tions, satisfactoi-y  indications  are  obUiine<I  with 
as  little  "s  O'OOl  Kvm.  of  r.  sorcinol: — The  solution 
is  mixed  in  a  Nessler  tube  with  1  c.c.  of  cobalt 
chloride  solution  containing  00004  gnn.  of  cobalt, 
0'3  c.c.  of  ammonia  solution  of  sp.gr.  0!)0,  :i  c.c. 
(if  95%  alcohol,  and  water  to  50  c.c.  The  tube  is 
lightly  closed  with  a  rubber  stopper,  allowed  to 
vtand  for  3 — 5  mins.  and  shaken  vigorously. 
Kesorcinol  develops  a  dark  green  colour,  catechol, 
.(uinol,  and  pyrogallol  a  brown,  while  phenol 
remains  colourless.  The  brown  colour  developed 
liy  the  other  phenols  does  not  interfere  with  the 
ilotcction  of  resorcinol  in  the  presence  of  ."ub- 
stantial  quantities  of  these. — J.  F.  B. 

icid    cMorides ;    Phnio-chemical    decomposition    of 

certain .     S.     C.     J.     Olivier.     Rec.     Trav. 

Chun.  rays-Bas,  1916,  36,  117—125. 

When  p-clilorobenzene  .sulphochloride  in  ethereal 
solution  is  exposed  to  direct  sunlight  or  the  rays 
i)t  a  "  Uviol  "  lamp,  cldorlne  is  liberated  and 
Dxidation  takes  place  with  the  formation  of  the 
free  sulphonic  a<id.  When  the  experiment  is 
.arried  out  by  passing  dry  oxygen  through  the 
.thcreal  solution  of  the"  sulphochloride  while 
exposed  to  the  rays  of  the  lamp,  the  cjuantity  of 
1  hlorine  collected  shows  a  deficit  as  compared  with 
the  equivalent  of  sulphonic  acid  formed,  and 
aldehyde  and  hydrochloric  a<;id  arc  found  in  the 
aqueous  liquid  on  treatment  with  water.  It  is 
probable,  therefore,  that  some  of  the  chlorine 
leacts  with  the  ether  to  form  chloroethyl  ether, 
which  is  subsequently  hydi-olysed  to  aldehyde. 
Onder  favourable  conditions,  the  decomposition  of 
the  sulphochloride  under  the  influence  of  light 
and  oxygen  may  amount  to  over  40  %  in  six  ho\u^ 
and  the  reaction  is  practically  inhibited  in  the 
absence  of  light  or  oxygen  ;  the  presence  or  absence 
of  moisture  has  no  appreciable  influence.  The 
photo -chemical  decomposition  of  the  sxilpho- 
chloride  is  considerable  in  ethereal  solution  but 
only  slight  in  chloroform  solution  ;  in  benzene  and 
carbon  teti-achloride,  the  reaction  does  not  take 
place.  It  Ls  suggested  that  the  formation  of  a 
peroxide  may  play  a  part  in  the  reaction.  Other 
salphochlorides  of  the  benzene  series  behave  in  a 
siuular  manner  in  a  subordinate  degree. — J.  F.  B. 


isolated,  but  the  rcdiulion  ot  this  substance  or  of 
C-cyclo-acctyldi-indolyl  with  hydrtigen  iodide  ir. 
acetic  acid  solution  gave  a  c(  lourlcss  crystalline 
basic  product,  CuHigN;,  of  m.pt.  214°C.,  U> 
whi<h  the  name  cycloethylidenc-lctrahydMxli- 
indolyl  is  given. — G.  F.  M. 

Benzol  recovery   and  rcctificalioti .     Walmsley  and 
Morfey.     See  ILv. 

Vtilisatioti   of  the   Itir  from  gas  'prodvcers  using 
lignite  an  fuel.     Fischer  and  .Schneider.    See  IIa. 

Pate.nts. 

Creosote  from  hardwood-tar  oils ;  Process  of  producing/ 

.     L.    F.    Ilawlev,    Kandolph,    N.Y.     D.H. 

Pat.  1.199,271,  Sept.  20,  1916.     I>ato  of  appl.- 
June  8,  1916. 

Wood-tar  oils  are  treated  with  sufficient  of  an- 
alkaline  solution  (o  dissolve  two-fifths  of  tlu- 
pheuols  present  ;  the  resulting  solution  is  distilled, 
being  partly  oxidised  iluring  the  dLstiUation,  and 
the  creosote  is  neuti-alised  and  recovered,  dissolved 
in  alkali,  and  again  distilled  under  oxidising 
conditions. — F.  W.  A. 

Sulphonic  acids;    ^[a»ufact^^rc   of  olkali  salts   of 

aromatic from    the    corresponding    alkaUni- 

carth  satis.  M.  ]Maxim,  Berlin.  Ger.  Pat. 
293,982,  Aug.  21,  1915. 
The  solution  of  the  alkaline-earth  sulphonate  1- 
filtered  through  a  layer  of  granulated  alkali 
aluminosiUcate,  whereupon  an  exchange  of  basef 
takes  place  as  in  the  permutite  jiroce-ss  of  water- 
softening.  The  residual  alkaline-earth  alumino- 
sUicate  may  subsequently  be  treated  with  alkali 
chloride  solution  to  regenerate  alkali  alumino- 
silicate. — A.  S. 

Bromo-a.-hydroxyanihraqnino>ies :     Preparation    of 

.    Parbw.  vomi.  Meister.  Lucius,  u.  Briining. 

Ger.  Pat.  293,691,  Dec.  13.  1913. 

Bromo-deriv.vtives  of  o-hyiboxyantlu-.oquinonen, 
difficult  to  prepare  in  other  ways,  can  be  obtained 
by  the  action  of  bromine  in  presence  of  substances 
capable  of  combining  with  hydrogen  bromide 
For  example,  a-hydroxyanthraqiiinone  yields  1.4- 
bromohydroxyanthraquinone,  m.pt.  197° — 198°  C. 
anthi'arufin  yields  4.8-dibromo-1.5-dihydroxy- 
anthraquinone,  and  chrysazin  yields  tetrabromt>- 
chrysazin  (2.4.5.7  -  tetrabromo  - 1 .8  -  dihydroxy  - 
anthi'aqviinone). — A.  S. 

w-Dihromo-p-ioluyl-o-henzou:    acid;    Preparation  vf 

transformation     products     of leg-,     anthra- 

miinone-'l-aldehydel.  Chem.  Fabr.  Grieabeim- 
Elektion.  Ger.  Pat.  293,981,  July  18.  1914. 
ANTHRAQUiNOXE-2-ALDEHyDE  is  obtained  by  bat- 
ing w-dibromo-p-toluyl-o-benzoic  acid  to  a  high 
temperature;  or  jj-aldehydobenzophenone-o'-carh- 
oxylic  acid  may  be  first  formed  by  heating  vrith 
sulphuric  acid  at  a  relatively  low  temperature  and 
then  the  tempei-ature  raised  to  convert  this  inl.o 
the  anthraquinone-aldehyde.  Other  hydrolysing 
agents  than  sulphuric  acid,  e.g.,  a  dilute  alkali 
solution,  may  bj  used  to  convert  the  w-dibromo- 
7)-toluyl-o-benzoic  acid  into  p-aldehydobenzo- 
phenoiie-o'-carboxyhc  acid,  and  the  latter  con- 
verted into  anthraquinonei2-aldehyde  by  heating 
with  any  suitable  dehydrating  agent. — ^A.  S. 

Mononttrocarhazoles  ;  Preparation  of .    Farbw 

vorm.  Meister,  Lucius,  u.  Bruning.  Ger.  Pat. 
294,016,  Sept.  28,  1913. 
CARBAZOtE  or  an  N-alkyI,  X-aryl,  or  halogen 
derivative  is  dissolved  or  suspended  in  an  inert 
medium,  immiscible  with  water,  and  treated  with 
nitric  acid. — A.  S. 
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Piirnacc  using  oil  or  tar  as  fitfl.     Ger.  Pat.  293,116. 
Sec  llu. 

yianufacitire    of    hard,     pale-coloured     coumarone 
resin.     Cier.   Vat.  291.107.     Sec  XIII. 


IV.— COLOURING  MATTERS  AND  DYES. 


Jnditjo ;     The    chroniophor     of- 


M.     Claoss. 


Bcr.,    1910,   49,  2070—2095. 

The  possibility  or  proseuoc  of  quinonoid  linkages 
is  gonor'.iUy  aorept<Hl  for  all  dyestulTs  with  the 
exception  of  those  of  the  indigoiil  type,  where  the 
chroniophor  is  assumed  to  be  the  grouping 
CO.C  :  t'.CO.  In  accordance  with  this  theory  a 
subsUince, 

(obtained  by  condensing  isatin  chloride  with 
sulphurylindoxyl)  might  be  lolourcd  but  would 
not  be  a  dycstulY.  whilst  the  product  derived  from 
it  by  the  aition  of  alkali, 

should  not  even  be  coloured.  Both  substances 
are,  however,  actually  blue  dyestuffs.  On  the 
other  hand  a  number  of  substances  such  as  oxindigo 

containing  the  group  CO.C :  C.CO  are  coloured 
but  are  not  dyestulTs,  whilst  there  are  a  number 
of  substances  such  as  I'jTrole  Blue,  Indophenine 
Blue,  and  Isitinpiperidine  Blue,  which  do  not 
contain  this  group  and  yet  are  exceedingly  like 
indigo  in  all  their  pi-operties.  All  indigoid  com- 
pounds may,  however,  be  regarded  as  containing  at 
least  one  inner  ring  of  a   betaine-Uke  structure 

termed  indogen,  and  this  constitutes  the  real 
chromophor.  bringing  the  indigoid  compounds  into 
accordance  with  the  rule  that  d3'estutls  are  only 
produced  when  the  auxochrome  so  modifies  the 
ring  as  to  produce  the  maximum  of  double  linkages. 
Indigo  would  thus  have  the  constitution  repre- 
s»^nted  by  two  indogen  groupings.  The  inner  salt 
formation  may  be  greatly  influenced  by  the 
entrance  of  other  groups  into  the  molecule;  thus 
N.N-diacetylincligotin  is  a  reddish  compound 
^vithout  any  tinctorial  properties  and  hence 
possesses  no  internal  betaiiie-like  ring,  whUst 
N.N-dimethylindigotui  is  a  dyesLuff  closely  re- 
sembling indigo.  The  fact  that  indigo  c^annot  be 
alkylated  directly  is  regarded  as  confirmative 
•evidence  that  the  nitrogen  atoms  are  present  in 
the  fonn  of  an  internal  ammonium  salt.  Numerous 
examples  from  the  dilTerent  classes  of  indigoid 
coloure  are  c|Uoted  in  support  of  the  theory  that 
all  truly  indigoid  dyc-stutTs,  in  whi.  h  class  are 
included  such  dyestuffs  as  Pyrrole  Blue  and  Indo- 
phenine Blue,  contain  the  indogen  chromophor. 
It  is  suggested  also  that  many  dyestufls  of  the 
anthraquinono  seric«,  e.rj.,  Indanthrene,  owe  their 
dyeing  properticas  to  tlie  presence  of  a  bctaine-like 
<  hromophor.     T.  C. 

1-Aminoanthraquinone ;  Action  of  o-cfilorohenz- 
aldehyde  on  — — .  G.  Kalischer  and  F.  Alayer. 
Ber.,  1916,  49,  1994—2000. 

0-[/\-VTIinAQ(:i.VaXYL-l-AMrNO]-HE.NZAl.OKIIYr>K       is 

the  main  product  of  the  action  of  o-chlorobenz- 
aldehyde    on     l-aininoanthraquinone    at    200' — 


210"  C  in  nititibenzene  solution.  It  fcivu\s  red 
crystals,  m.pt.  2ij-t'  C.  When  two  niols.  of  amino- 
anthiacniiuoue  are  employed  to  one  of  chlorobcn/.- 
aldc-liydc,  and  thi-ir  sohiticm  in  nitrobenzene  is 
healed  with  anhydrous  juitassivuii  carbonate 
and  a  small  cjiiantity  of  cc^ppcr  pcnvcier.  a  bluish-  | 
green  dye.stulT  is  formed  in  preponderating  amount,  i 
to  which  the  constitution  of  a  [1-authraquinonyl- 
imino]-[anthniciuinone-2.1-acridone], 

/CO.  /NU.CeH^v.  /COv 

is  assigned.  If  the  above  starting  mat^M'ials  are 
lieated  with  fused  potassimn  acetate  and  copper 
powder  in  naj)hthalene  solution  at  22.")' — 280"  ('. 
for  S  houi-s,  as  described  in  Ger.  I'at.  2S0.711  (this 
J.,  1915,  515),  a  blue  dyestult  of  apjiarently  the 
same  molecular  fomiula  as  tlie  above,  but  of 
undetermined  constitution,  is  produced. — Q.  F.  M. 

Patents.  j 

[Sulphur]  dyes  and  process  of  makinij  same.  H. 
Heiiuaim,  Dessau,  A.ssignor  to  Act.-Gcs.  f. 
Anilinfabr.,  Berhn.  U.S.  Pat.  1,199,097,  Sept. 
26,  1916.    Date  of  appl.,  Jan.  21,  1915. 

See  Ger.  Pat.  293,186  of  1914  ;  this  J.,  1916,  1056. 
The  dyestuff  obtained  by  the  action  of  sidphur 
on  p-nitrobenzeueazo-N-ethyl-a-naphthylamino  is 
specially  claimed.  It  is  easily  soluble  in  alkali 
sulphide  and  alkaline  hydrosuli)hito  solutions, 
and  gives  on  immordanted  cotton  yellowish-brown 
tints  fast  to  wasliiug  and  to  boiling  dilute  acids. 

o-IIydroxydisazo  dyestuffs  ;    Manufacture  of  chrome 

■ .   Act.-Ges.  f.  Amlinfabr.   Ger.  Pat.  293,057, 

July  29,  1915. 

NiTno-2-.\MrNOPUENOLs  or  their  sidphonic  acids 
are  diazotlsed  and  combined  willi  2-amino-5- 
naphthol-7-sulphonic  acid  in  alkaline  solution, 
and  tlie  interniediate  pi-oducts  are  again  diazotiaed 
and  then  combined  with  alkylaralkylarylamine- 
sidphonic  acids.  The  products  clye  wool,  tiie  shades 
produced  after  chroming  being  black  and  of 
excellent  fastness  to  light,  washing,  and  milling. 

—A.  S. 


Trisazo  dyestuffs  ;    Manufacture  of  - 


.   Act.-Ges. 
f.  AnilinfabF.   Ger.  Pat".  293,059,  June  5,  1915. 

A  l.l'-DL^MiNOAZO  compound  is  diazotlsed  and 
combined  with  1  mol.  of  a  1.8-dlhydroxynaphtha- 
lenesidphonic  acid  and  1  mol.  of  a  »j-cliamine,  or  a 
4'-nltro-  or  4'-acidylamino-l-aminoazo  compound 
is  diazotlsed.  coupled  with  a  1.8-dihyclioxy- 
naphthalenesidplionic  acid,  and  then,  after  reduc- 
ing tlie  nitro  group  or  eliminating  the  acidyl 
group,  the  product  is  again  diazotisccl  and  coupled 
with  a  ?»i-diamine.  Black  to  bluish-black  shades 
are  obtained  fi'om  the  resulting  trisazo  dyestuffs 
by  after-treatment  on  the  fibre. — A.  S. 

Trisazo  dyestuff 8  ;  Manufacture  of  diazotisable . 

Act.-Ges.    f.    Anilinfabr.       Ger.    Pat.    293,868, 
June  30,  1915. 

A  Di.^zosuLpnoNlc  acid  of  tlie  benzene  or  naph- 
thalene series  is  comliincd  with  a  suital)le  middle 
component,  the  product  Ls  diazotlsed  and  com- 
Mned  with  a-nai)htliylaniine  or  1-aniinonapli- 
lhalene-6-  or  -7-8ulphoiuc  acid,  and  the  resulting 
clisazo  compound  is  diazotlsed  and  combined  with 
2-aiaiuo-S-na.i)lithol-6-sulphonic  acid  in  alkaline 
solution.  The  products  are  useful  for  producing 
Icsvel  grey  sliades  on  cotton.  When  diazotised  on 
the  lilire  and  combined  with  coni]>ouncls  suc:h  as 
/^-naphthol  or  7M-toluylcneclianiine,  grey  shades 
fast  "to  washing,  light,  .-mil  alkalis  are  obta.ined. 
The  shadc^s  are  faster  to  light  than  those  produced 
by  Diamlnogen  B. — A.  S. 
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[Azo]    wool    df/e.       1'.    llauptinaun,    I.everkusen. 

Oeriuanv.    Assitrnor  to   Svnfhelic   Patents   Co., 

X..W  Yiiik.     U..S.  Pat.   1. "199. 890.  Oct.  ;'.,  191«. 

I);ito  of  appl.,   Jan.   20.    1915.      Renewed  Aug. 

19.  1916. 
\/(i      dyestiiff.'!     dyeing      wool      in     acid      baths 

How    to    bluish-red    to    brown    shades,    fast    to 
illini;,    are    obtained    by    coupling    azo    dyestiift 

Miponents  with  the  diazo  derivative  of  an 
,1  \ Knedianiine  of  the  benzene  series,  one  of  the 
amino  jrroups  of  wliich  is  disiibstituted  by  an  acyl 
«»)up  nui\  an  organic  radicle  respectively.  The 
dyestufls  from  sviTistituted  tohiylonodianiines  and 
naphtholsidphonic  acids  arc  liark  powders,  sohible 
in  water,  which  give,  srenerally.  rcildish  shades  on 
wool.— A.  S. 


Trisazo  dyeshiffs  ;    Mantifiutiiri   of 


Farben- 


fabr.  vorni.  F.  Baver  und  Co.  Ger.  Pat.  29:5.(5.58, 
.luly  11,  1914.    Addition  to  Ger.  Pat.  29:i.lS4. 

The  process  described  in  the  chief  patent  (this  .T., 
1916.  922)  is  modified  by  using  2-amino-.5-naph- 
thol-7-sulphonic  acid  as  end  component  in.stead  of 
2-amino-8-naphthol-6-siilphonic  a-id.  and  by 
effecting  the  final  coupling  in  sUghtly  acid  solution. 
The  products  are  faster  to  light  than  Neutral 
Grey.— A.  S. 

Xitrosamines  of  primart/  aromalic  amines  and  their 

ntkoli  salts  ;    Manufacture  of .    Chem.  Fabr. 

Griesheim-Elektron.  Ger.  Pat.  292,118.  Aug. 
29.  1915. 
N'lTiioSAMiNES  of  primary  aromatic  amines  are 
obtained  in  the  form  of  their  alkali  .salts  by  the 
action  of  caustic  alkalis  on  the  arjlsnlphonat es 
of  the  corresponding  diazo  or  tetrazo  compounds 
in  separated,  concentrated  form. — A.  S. 

Uianthraqiiinonylcne     dioxides ;.      Manufaclure     of 

.   F.arbw.  vorm.  Meister.  Lucius,  u.  Briining. 

Ger.  Pat.  29.S.fi60,  May  6.  1914. 

o-NiTOOHYDROXYANTHRAQUiNONES  are  heated  with 
alkaUne  condensing  agents  at  a  high  temper.ature. 
The  products,  which  are  formed  by  the  union 
of  two  mols.  of  the  anthraquinone  deii\ative 
with  elimination  of  two  mols.  of  nitrous  acid,  are 
either  vat  dyestuffs  or  may  be  used  in  the  manu- 
facture of  dyestufls. — A.  S. 

Val   dyestujfs   of  the   atithraqninon".    [Indatithretie] 

ncries  ;       Manufacture     of     blue containing 

rhinrine  a7id  fast  to  chlorine.  Farbw.  vorm. 
.Meister,  Lucius,  u.  Briining.  Ger.  Pat.  29:5.971, 
June  3,  1914.  Addition  to  Ger.  Pat.  287,590 
(this  J.,  1916,  171). 

N-DlHYDRO-1.2.2'.l'-.\NTHR.\QUIXONEAZINE        (Ind- 

withrene)  is  heated  under  pressure,  at  .i  tempera- 
ture not  exceeding  about  170" C,  with  sulphur^l 
chloride,  with  or  without  addition  of  indifferent 
diluents. — A.  S. 

Vat  dyestuffs  of  the  anthraquinone  scries  ;    Manu- 

fnctureof .  R.  WedekindundCo..  Uerdingen. 

Ger.  Pat.  298,970,  Dec.  28,  1913. 

1-Chloro-2-hydroxy.\xthraquisone,  a  salt  of 
anthraquinone-2-s\dphonic  acid,  or  the  yellow  vat 
dyestuft  prepared  from  l-chloro-2-hydroxy- 
anthr.-'quinone  as  described  in  Ger.  Pat.  257,832 
(this  J.,  191;^.  481)  is  heated  with  dry  alkali  sul- 
phide above  220°  C..  and  the  products,  which  are 
insoluble  in  water,  alkalLs.  and  alkali  sulphides,  are 
ehlorinated. — A.  S. 

Svlphun/lindoj-t/l ;  Preparation  of .   M.  Claass, 

Danzig-I^ang'fuhr.  Ger.Pat.294,084,  .Tan.27, 1916. 

SuLpnuRYLiNDOXYL  is  obtained  by  heating  sul- 
phszone  with  ammonia  at  a  high  temperature, 
under  pressure.  It  combines  with  isatin  or  its 
derivatives  to  form  valuable  vat  dvestuffs.  (.See 
also  this  J.,  1916,  529,  1104.)— A.  S." 


o-\Hydr]oxy    disazo    dyestuffs ;      Manufacture     of 

chromable  secondary .   >I.  Boeniger,  Assignor 

to  Chemical  Works  formei^lv  Sandoz,  Basle, 
Switzerland.  U.S.  Pat.  1,199,2:5:5,  Sept.  26,  1916. 
Date  of  appl.,  .Tan.  29,  1916. 

See  Kng.  Pat.  17,007  of  1915  ;    this  J.,  1916,  531. 

Disa::o     dyestuffs ;      Manufacture      of      chromable 

secondary .  M.     Boeniger,     A.ssignor     to 

Chemical  Works  formerly  Sandoz,  Basle,  .Switzer- 
land. U.S.  Pat.  1,199.234,  Sept.  26,  1916.  Date 
of  appl..  May  13,  1910. 

See  Fng.  Pat.  100,472  of  1916  ;   this  J.,  1916,  733. 

Callocyanine  dyestuffs  ;   Halogen  derivatives  of 

and  process  of  making  same.  G.  Engi,  Assignor 
to  .Soc.  of  Chem.  Ind.  in  Basle,  Switzerland. 
U.S.  Pat.  1,199,458,  Sept.  26,  1916.  Date  of 
appl.,  Nov.  10,  1915. 

See  Eng.  Pat.  14,159  of  1915  ;   this  J.,  1916,  628. 

Nitrosami7ies  of  primary  aromatic  amines  ;   Process 

for  the  manufacture  of  alkali  salts  of .      M. 

Hankel,  Offenbach,  Assignor  to  Chem.  Fabr. 
Griesheim-Elektron,  Frankfort,  Germany.  U.S. 
Pat.  1,200,726.  Oct.  10,  1916.  Date  of  appl., 
Dec.  3,  1915. 

See  Ger.  Pat.  292,118  of  1915  ;    preceding. 

Vat  dye  [of  the  naphthalene  series]  and  process  of 
making  it.  M.  Kardos,  Charlottenburg,  and  P. 
Nawiasky,  Assignors  to  Badische  AniUn  und 
Soda  Fabr.,  Ludwigshafen,  Germany.  U.S.  Pat. 
l,200,S48,Oct.lO,19l6.  Dateofappl.,Sep.lO,1914. 

See  Ger.  Pat.  276,956  of  1913  ;   this  J.,  1914,  1084. 


v.— FIBRES  ;     TEXTILES  ;     CELLULOSE ; 
PAPER. 

Wood  ;    The  colour-producing  constituents  of . 

H.  Wichclhausand  M.  Lange.  Ber.,  1916,  49,2001. 

The  hydroljiiic  decomposition  of  wood  by  means 
of  superheated  steam  at  180°  C  gave  a  distUlate 
from  wliich,  by  extraction  with  ether,  an  oU  was 
obtained  which  gave  with  pliloroglucinol  and 
hydrochloric  acid  a  colouring  matter  apparently 
identical  with  that  produced  on  wood  itself  with 
these  reagents.  The  aqueous  liquid  after  extraction 
with  ether  gave  under  smiUar  t.reatnaent  a  pale  red 
coloration  which  eventually  became  greenish- 
brown. — G.  F.  M. 


Wood  pulp  ;  The  resin  of  coniferous  tcoods  and  the 

dc-resinification  of .    R.  Sieber.  Schriftendes 

Vereins   der   ZeUstoff-  u.    Papierchem.,   Bd.    9. 
Z.  angew.  Chem.,   1916,  29,  Ref.,  429—430. 

The  so-called  resin  isolated  from  pine  wood  by 
extraction  with  organic  solvents,  contains,  on  the 
average,  50%  of  fatty  matter.  Only  traces  of 
turpentine  can  be  extracted  from  freshly-cut, 
relatively  young  wood  by  extraction  with  ether, 
but  when  the  same  wood  is  boded  with  caustic 
soda  solution  under  a  pressure  of  8  atmospheres, 
the  vapours  discharged  during  the  "  bloning-ofT  " 
operation  contain  measurable  quantities  of  turpen- 
tine. The  "  resin  "  extracted  from  sulphite-pulp 
by  ether  and  alcohol  contains  respectively  63  and 
74  °/o  of  fatty  matter,  and  it  is  to  this  fatty  matter 
that  the  so-called  "  resin  specks  "  (this  J.,  1909, 
438)  on  paper  made  from  suipliite  pulp  are  due. 

— A.  S. 

Liquid  Stvedish  resin  [from  u-ood  pulp  waste  lyes]. 
Loreritz      See  Xlll. 

Brewers'    filter    pulp.     Foster.     See     XVIII. 
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Abnormal  adsorption  [of  hydrochloric  iicid]  by  filler 
paper.     Murray.     SpeXXIlI. 

Patents. 

Ungumming  ifilk  atid  silk  icastcs  ;   Bath  for . 

P.  St-huiid  and  K.  Oit>.-iS,  Ujisle.  Switzerland. 
U.S.  I'nt.  l.ll»y.433,  Sept.  2C,  ItMti.^Date  of 
appl.,  Oit.  7,   1915. 

Sek  Edr.  Pat.  100,029  of  191(5 ;  this  J.,  1916,  73:5. 
An  aqueous  solution  oontaiiiing  i  to  tt  parte  of 
soap  and  91  to  4  parts  of  silkworm  chrysalides  is 
specified. 

Cellulose   esters   insoluble    in    chloroform    and   their 
products  of  transfortnation  ;  Process  for  the  manii- 

farturr  of .     H.  Drcvfus.     Fr.  Pat.  478,023. 

.\ov.  11,  1914.     Under  Int.  Conv.,  Oct.  12,  1014. 

In  order  to  protluce  clilorofonn-insoluble  cellulose 
acetate  of  niaxiniuni  viscosity,  the  acetylatinj; 
mixture  should  be  cooled  sufKciently  during  the 
early  stapes  of  the  reaction  to  keep  it  preferably 
below  ,">'  C.  Later  on  it  may  bo  allowed  to  riiie 
slowly  to  30' — 35'  I'',  and  should  then  be  cooled 
asjain  to  25° — 30"  C.  These  limits  of  temperature 
are  more  easily  observed  if  the  amount  of  acetic 
anhydride  or  other  acetylating  agent  is  less  than 
three  times  the  weight  of  the  cellulose.  Tlie 
wei>;ht  of  svilphuric  acid  should  be  from  5%  to 
20",,  of  the  weight  of  cellulose.  Similar  pre- 
cautions as  to  temperature  should  be  observed  in 
acetylating  cellulose  suspended  in  toluol  or  benzol, 
or  when  the  sulphuric  acid  is  replaced  by  other 
condensing  agents  in  sufficient  quantity  to  product? 
the  .same  effect.  /■Sxamplc :  A  mixture  of  300 — 
400  kilos,  of  glacial  acetic  acid,  250  kilos,  of  acetic 
anliydride,  and  10 — 15  kilos,  of  concentrated 
sulphuric  acid  Ls  cooled  to  below  0 C,  e.g.,  to 
-3'  C,  which  causes  the  acetic  acid  to  crystallise; 
100  kilos,  of  cotton  or  paper  of  normal  humidity 
(3 — 6%)  is  introduced  and  the  mixture  well 
stirred.  The  temperature  rises  after  some  time 
to  5" — 15' C,  and  then  falls  to  5°— 10=  C.  The 
cooling  Dn  ^.v  then  be  stopped,  and  the  temperature 
allowed  torlseto  15° — 20"  Cor  even  to  25° — 35  =  C., 
but  if  allowed  to  rise  higher  the  viscosity  of  the 
product  will  be  diminished.  Cooling  is  then 
recommenced,  with  constant  stirring,  until  the 
temperature  of  the  mass  begins  to  fall,  and  the 
mixture  is  then  allowed  to  stand  until  aU  the  fibres, 
and  any  crystaUine  substances  formed  during  the 
cooling,  have  disappeared.  The  product  may  be 
separated  by  any  of  the  known  methods,  or  the 
reaction  may  be  allowed  to  proceed  further,  with 
a<ldition  of  water,  etc..  to  modify  the  solubility  of 
the  product.  (Compare  Fr.  Pat.  432,04ti  and 
Additions  thereto;  this  J.,  1912,  24.  329;  1913. 
283,  420.)— F.  Sp. 

Artificial  silk  ;  Process  and  apparatus  for  spinning 

in    the   air.     Soc.    La    SetaoJd.     FY.    Pat. 

478,315,  July  25,  1914.  ; 

For   spinning   twisted   artificial   silk   from    nitro- 
cellulose solutions   of   which   the   threads  solidify    | 
almost    immediately    in    the    air    (see    following 
abstract),  a  central  cylindrical  solution  reservoir   I 
of  adjustable  height  is  provided  with  several  taps   I 
fitted   with  spinneret-s.      Facli   spinneret  contains 
a    number   of    tubes,    converging    towards    their   | 
lower  ends,  and  terminating  in  capillary  orifices. 
Vertically  below  each  spinneret  is  a  siiiall  rotating   i 
table,  with  a  central  rod  projecting  vertically  from 
it.     The  threads  of  nitrocellulose  i.ssuing  from  the 
converging  orificfs?  of  the  spinneret  stii  k  together 
and  descend  on  to  the  rotating  table,  the  effect  of 
whiih  is  U>  twist  the  threads  on  each  other,  and 
to  wind  them  rOund  the  rod  on  the  table  in  the 
form  of  a  vertical  cocoon,  in  a  convenient  shape 
for  denitratiori,  et<-.     The  veilical  distance  between 


the  reservoir  and  the  lotating  tables  is  adjusted 
to  suit  the  solution  and  the  atmospheric  con- 
ditions.— F.  Sp. 

Threads  having  the  appearance  of  silk  ;  Process  fur 

obtaining .     Soc.     La     Setaoid.     !•>.      I'at. 

478,401,  July  27,  1914. 

A  sriT.\BLK  solution  for  use  in  the  spinning 
apparatus  described  in  the  preceding  abstract  is 
obUiined  by  adding  to  10  kilos,  of  nitrocellulo.se 
solution,  300  gi-nis.  of  anhydrous  aluminium 
chloride,  100  grms.  of  jnirilied  nluniinium  chloride. 
80  grms.  of  .sodium  formate,  200  urms.  of  aluminium 
phosphate,  and  80  grms.  of  aluminium  nitrate. 
Water,  alcohol,  or  ether  may  he  added  according 
to  the  fluidity  desii-ed.  The  product  is  adapted 
for  spinning  in  the  air,  and  yields  threads  re- 
sembling silk  in  appearance  and  possessing  con- 
siderable resistance  t<)  humidity. — F.  Sp. 

Cork;    Preparation    of    moulded    objects    of . 

Rheinhold  und  Co.,  Vereinigte  Norddeutsche 
und  Dessauer  Kie.seliiuhr-Ges.,  Uanover.  Ger. 
Pat.  294.072.  Oct.  30.  1913. 
The  particles  of  cork  are  mixed  with  a  suitable 
binding  agent,  moulded  into  shape,  then  coated 
with  a  suitable  fireiiroof  material,  e.g.,  water-glas.s. 
aluminium  sulphate,  hme,  or  the  lilie,  and  heate«l 
al)ove  200°  C.  .Vlternatively,  the  cork  particles 
may  be  mixed  with  clay  or  other  fire-resLsting 
material  and  water  or  other  suitable  liquid, 
moulded,  dried,  and  heated  above  200°  C—  A.  S. 

Decortication   atid  scouriru/   oj   urticaceous  plants ; 

Process  for  the .     6.   Kichter  and  F.  Pick, 

Vienna.  U.S.  Pat.  1,201,101,  Oct.  10.  1916. 
Date  of  appl.,  Feb.  2,  1915. 

See  Ger.  I'at.  284,701  of  1914  :  this  J.,  1915,  1048. 

Cellulose  acetates  and  conversion  products  ;  Manu- 
facture of -.     H.  Dreyfus,  Basle,  Switzerland. 

Eng.  Pats.  (.\)  14,101,  Oct.  5,  1915,  and  (u) 
101.555,  Oct.  5,  1915  (Appl.  No.  13,447  of  1910). 
Under  Int.  Conv.,  Oct.  12,  1914. 

See  Fr.  Pat.  478,023  of  1914  ;  preceding,  (b) 
Reference  is  directed,  in  pursuance  of  Sect.  7, 
.Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907. 
to  Eng.  Pat.  20.977  of  1911. 

Cellulose   derivatives    [vi.scose]  ;    Treatment  of . 

F.  Steiumiig,  Hanover.  Germ-auy.  U.S.  Pat. 
l,200,774,Oct.lO,1910.Dateof  appl.,Junel2,1913. 

See  Fr.  Pat.  458,979  of  1913  ;  this  J..  1913,  1153. 

Celluloid  ;  Composition  of  matter  resembling . 

O.   Schmidt,   Assignor  to   Uadische  Anilin  und 

.Soda     Fabr.,     I^udwigshafen,     Germanv.     D.S. 

Pat.   l,200,88(i,   Oct.    10,   1910.     Date  of  appl., 

Oct.  21,  1914. 
See  Eng.  Pat.  9270  of   1914  :  this  J.,  1915,  8tl7. 
A  mixture  containing  nitrocellulose  and  acetyldi- 
cyclohexylamine  is  specially  claimed. 

Condensation  products  [from  phenols  and  form- 
aldehyde] and  method  of  manufacluring  a  sub- 
stance capable  of  replacing  ivory,  mother  of  pearl, 
celluloid,  etc.     Fr.  Pat.  478,884.     See  XIII. 

Varnishes  toith  a  basis  of  cellulose  acetate.     Vv.  I'nt. 
479,387.     Sec  XIII. 

VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

.Vtire    cake    in    the    lej-tile    industries.      P.    Bean. 

Manchester  Chein.  Club,  Oct.  27,  1910.     Cheni. 

Trade  J.,  Nov.  4,  1910. 
The  supply  of  sulphuric  acid  to  bleachers,  dyern. 
and  calico  printers  was  cut  off  some  months  ago. 
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ami  in  Septeitiber  these  consumers  were  informed 
by  tl\t'  .Ministry  of  Nhmitions  tli.it  on  and  after 
Oct.  lf<tli  all  sujiplies  of  hydrochloric  acid  would 
be  stopped,  and  that  nitre  cake  must  he  used  in 
its  place  ;  this  time  Imiit  was  afterwards  exti'nded 
to  October  :!Otli.  In  spite  of  statements  to  the 
contrary,  in  many  cases  it  is  not  possible  to  bleach 
successfully  without  using  hydrochloric  acid  : 
tlus  applies  particularly  to  goods  in  which  the 
I'.ighesl  degree  of  whiteness  and  purity  was 
demanded.  Certain  classes  of  goods,  including 
those  which  have  to  be  dyed  or  print  eil  with 
alizarin  colours,  can  only  be  bleached  successfully 
if  they  are  subjected  to  the  lime  boil,  in  which  case 
it  is  essential  to  use  hydrocliloric  acid  for  souring. 
Ii\  many  cases  a  caustic  soda  boil  covdd  replace 
the  lime  boil,  but  then  the  increased  demand  for 
soda  would  render  the  position  even  more  dinic\dt. 
'file  use  of  nitre  cake  in  textile  operations  involves 
a  great  deal  of  extra  \^ork  and  extra  space, 
especially  in  connection  with  freeing  the  solution 
from  dirt.  If  nitre  cake  has  to  be  used  it  will 
involve  either  a  considerable  reduction  in  the 
bleacliing  of  cotton  and  linen,  or  trouble  between 
bleachers  and  dyers  owing  to  damage. 

In  the  discussion  it  was  stated  that  the  Govern- 
ment was  prepared  to  supply  hydrochloric  acid  in 

I     cases  in  which  it  was  not  jMssible  to  use  nitre  cake. 

1     Two  of  the  speakers  stated  that  nitre  cake  had  been 
used  by  their  firms  with  success. 

'Plaining  of  iissiie  loith  the  simplest  dyesluffn,  and 
their  fixation.  S.  Skraup.  Ber.,  1910,  49, 
2142—2154. 

Ali,  basic  dyestuffs  used  as  stains  may  be  fixed 
liy  the  use  of  mercuric  chloride,  due  to  the  pro- 
(hiction  of  mercuramino  compounds,  and  generally 
every  dyestuti  used  for  staining  tissue  may  be 
fixed  by  selecting  a  fixing  agent  wliich  converts  it 
into  an  insoluble  compound,  Dyestuffs  containing 
hydroxyl  grovips  may,  for  example,  be  fixed  with 
lead  acetate.  No  specific  chemical  constitution 
ran  be  found  which  gives  a  substance  the  property 
of  staining  tissue,  as  this  property  is  possessed  by 
.ven  the  simplest  dyestulis.  The  colloidal  con- 
dition shown  by  previous  researches  to  be  necessary 
(or  staining  is  markedly  affected  by  even  slight 
variations  in  chemical  constitution. — F.  W.  A. 


Patents, 


UyeiiK/  ;    Process  o 


I,  J,  Smith,  Jleuands. 


and  H,  B,  Smith,  Albany,  N.Y.,  Assignors  to 
Surpass  Chemical  Co.  "U.S.  Pat.  1,199,745, 
Sept,  2('.,  1916,    Date  of  appl..  Mar.  21,  1916. 

Uncombed  cotton  material  is  treated  \\'ith  an 
l^aline  oxidising  bath  to  soften  any  motes, 
shives.  and/or  leaf  present,  the  bath  also  contain- 
ing a  direct  or  vegetable  dyestuff  unaffected  by  the 
other  substances  present, — F.  W,  A. 

Dyeing  apparatus.  D,  il.  Hey,  Assignor  to  Vacuum 
Dyeing  Machine  Co.,  Chattanooga,  Tenn,  TT,S. 
Pat.  1,199,982,  Oct.  3,  1916.  Date  of  appl., 
Apr..  5,  1910. 

The  material  to  be  dyed  is  placed  in  the  dye  vat 
between  two  perforated  plates.  Dye  liquor  is  dis- 
charged into  the  space  beneath  the  lower  per- 
forated plate  from  a  distributor  with  radial  arms, 
and  after  passing  through  the  material  overfiows 
from  the  space  above  the  upper  perforated  plate 
into  a  relatively  shallow  conduit  wluch  extends 
tound  the  chamber,  and  communicates  with  the 
suction  side  of  the  circulating  pmiip. — F.  W.  A, 


Fuhric-lreating  apparatus.     T,  Allsop  and  \\'.   W. 


A  FABRic-TREATiXG  apparatus  consists  of  a  tank 


tlu'ough  which  exteiuls  a  perforated  pipe  for 
delivering  or  withdrawing  liquor  ;  •  a  perforated 
drum  divided  intf)  pockets  by  perforated  radial 
walls  is  movmted  on  this  pipe  ;is  axLs  and  may  be 
rotated  submerged  in  the  liquor  in  the  tank  ; 
a  second  perforated  pipe,  provided  at  the  end 
with  a  removable  cap,  extends  .along  the  bottom 
of  the  tank,  outside  the  drum,  and  means  are 
pro\ided  for  circulating  the  liquor  in  either 
du-ection  ;  the  tank  has  an  opening  in  one  of  its 
walls  closed  by  a  panel, — F,  W.  A, 

Dyeing  apparatus.  W.  A,  'lYaver,  Assignor  to 
l->anklin  Process  Co,,  I'l-ovidence,  K,I,  U,S.  Pat. 
l.,200,546,Oct.l0,1916.  Uateof  appl,,Feb.l8,191«. 

A  uoLLOW  tubular  perforated  stringer,  suitable  for 
holding  a  number  of  dye-cops  strung  along  its 
lengtli,  has  a  non-peiforated  section  at  one  end, 
and  this  section  is  formed  with  peripheral  grooves 
spaced  apart.  A  flange  is  adapted  to  slide  on  the 
stringer  and  compress  the  yarn  in  the  cops,  and 
is  held  in  place  by  a  plate  adjustable  laterally 
across  the  flange  to  engage  the  grooves  in  the 
end  of  the  stringer, — F,  W,  A, 

Dyeing  machine.  F,  S.  Williams,  Assignor  to 
Klauder-Weldon  Dyeing  Machine  Co.,  Anrster- 
dam,  N,Y.  U.S.  Pats,  1,200,677  and  1,200,678, 
Oct.  10,  1916,     Date  of  appl,,  Feb.  10,  191.5, 

Devices  lor  rotating  the  yarn  sticks  are  claimed. 

Dyeing  apparatus.    L.  P.  Hart.    Fr.  Pat.  478,234, 
Apr.   1,   191.5. 

In  order  to  en.stu'e  thorough  mixing  of  the  dye- 
liquor,  it  is  introduced  inside  hollow  non- 
perforated  rollers,  open  at  the  ends,  carrying  the 
material  to  be  dyed. — ^F.  W.  A. 

Cotton  dyed  tmth  sulphur  dyestuffs  ;    Process  for 

prcvenlinq     tendering     of in     union    goods. 

Act.-Ges.'  f.  AnUuifabr.  Ger.  Pat.  293,455, 
June  30,  1914. 

The  material,  after  dyeing  with  a  sulphur  coloiu-, 
is  treated  with  ammonium  salts  and  chromates, 
whereby  the  wool  Is  dyed  and  the  cotton  is  pre- 
vented from  tendering. — A-  '^• 

Calcium  soaps  in  u-ashing  baths  ;  Process  for  pre- 
venting Jlocculation  of .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.  Ger.  Pat.  294,028,  Oct.  15,1914. 

A  COLLOID  soluble  in  water  is  added  to  the  bath 
with  the  soap.  Suitable  substances  are  glue, 
albumin  or  its  cleavage  products,  vegetable  glue 
from  carragheen  moss,  and  sulphite-cellulose 
waste  lyes  in  which  the  lime  has  been  replaced  by 
alkah.— A.  S. 

Dyeingicith  dyestuffs  insoluble  inteater  or  water-insol- 
uble leuco-compounds  of  dyestuffs  ;  Process  for — ■ — . 
il.  Iljinsky,  Assignor  to  Wedekind  imd  Co., 
Uerdingen,  Germany.  U.S.  Pat.  1,199,273, 
Sept.  26,il916.    Date  of  appl.,  Dec.  10,  1912. 

See  Ft.  Pat.  451,533  of  1912  ;    this  J.,  1913,  598. 

Sericin  soap  for  dyeing  silk.  sillc-»puns,  and  siVc 
tissues  ;    Process  for  the  manufacture  of  a  »it6- 

stitute  for .    P.  Schnud  and  K.  Gross,  Basle, 

Switzerland.  U.S.  Pat.  1,199,434,  Sept.  26,  1916. 
Date  of  appl.,  Oct.  7,  1915. 

.See  Eng.  Pat.  101,169  of  1916  ;  this  J.,  1916,  734. 

Sulphur  dyes  ;  Process  of  making  [pastes  for  dyeing 

i^UJi ].       E.    Voetter,    Bockum,    Germany. 

U  S.  Pat.  1,200,055,  Oct.  3,  1910  Date  of  appl., 
Feb,  26,  1907. 

See  Eng.  Pat,  8066  of  190C  ;   this  J,,  1907,  16. 
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[>'ov.  SO,  1916. 


Hfgcric  (■lyle  oj  priiitiity  or  dycinij  ••hromc-di/esluffs. 
Diu^uid  imd  Hugnenin  A.-G.,  Basle.  Switzer- 
l.ind.  Enc.  Pat.  100.SS5.  Juno  11.  I!tl6  (Appl. 
No.SlOHof  llUti).  rudei  Int. Conv..  July  12, 1915. 

Skk  Ger.  Pat.  203,359  of  1915  ;   this  .7..  I !•!(>,  1058. 


VII.-ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Phosphorif  acid  crolred  in  ihe  rolaiilisalion  tnelhod 
of  treating  phosphate  rock  ;     Use  oj  the  Coiirell 

precipitator    in    reeorerinn .       W.    H.    Ross. 

J.  X.  Carotliers.  aiul  .\.  R.  Mens.     U.S.  Bureau 
of  t'hem.  Oil.  Paiut.  ami  Dnis:;.  Rep.,  Oi  I.  2,191(>. 

Thk  authors  have  applied  the  CottrcU  method  of 
eleetri.al  preeipitatiou  (thus  J.,  1911,  10:57)  to  the 
recovery  of  the  phosphorus  pentoxide  voKatilised 
on  healing  a  mixture  of  phosphate  rock,  coke, 
and  s.<ind.  The  eharge  is  he.ated  in  an  electric 
furnace,  and  the  volatilised  phosphorus  pentoxide 
is  carried  by  a  current  of  air  t«  the  precipitation 
apparatus,  which  it  enters  at  a  temperature  above 
100^  C.  It  is  stated  that  phosphoric  acid  of  99-89';o 
purity  is  thus  obtained  in  the  form  of  a  highly 
concentrated  solution  {up  to  92%). 

Potash  deposits  in  Cuba. 

Amehican  newspapers  recently  contained  reports 
to  the  effect  that  extensive  deposits  of  pota,sh  salts 
had  been  discovered  near  Motembo,  Culjo,  and  a 
company  was  formed,  with  a  capital  of  ,$."), 000, 000, 
to  work  the  deposits,  which  were  stated  to  contain 
up  to  -10%  Kfi.  The  Culian  Government 
Engineer  has  examined  the  property  and  has 
analysed  thirteen  samples  from  the  alleged  deposits, 
but  the  highest  result  he  obtained  wjls  oidy  0-51  "'„ 
of  potash. 

Nitrogen  works  ni  Sireden.  Engineering,Nov.3,1916. 

A  COMPANY  with  a  large  capital  has  been  formed 
in  .Sweden  to  manufacture  nitric  acid  and  other 
pi-oducts  by  the  Birkeland-Eyde  process.  Works 
are  to  be  erected  at  TroUhattan,  where  the  power 
station  will  supply  12,000  k.w.  of  eni^rgy.  The 
annual  capacity  of  the  plant  will  be  a))out  7000 
tons  of  concentrated  nitric  acid.  The  works  are 
guaranteed  to  be  ready  this  year. 

Chlorides  [  ;    Vohnnctric  determination    of ]in 

presence   of  thiocynnates.      F.    W.    Bruckmiller. 
J.  Amer.  Chem.  .Soc,   19K5,   38,   19.5:1—1955. 

In  solutions  containing  both  clilorides  and  thio- 
cyanates,  the  former  may  be  determined  volu- 
metrically  with  silver  nitrate,  using  chromate 
indicator,  after  decomposing  the  thiocyanate  by 
boiling  with  a  small  q\iantity  of  nitric  acid  for  15 
mins.  The  solution  is  cooled,  and  neutralised 
with  sodium  bicarbonate,  using  methyl  orange  as 
indicator,  before  titrating  with  silver  nitrate. 
No  loss  of  hydrochloric  acid  occurs  under  these 
conditions,  and  the  hydrocyanic  acid  formed  by 
decomposition  of  the  thiocyanatx;  is  expelled 
to  within  3  mgrms.  per  litre,  an  amount  which  is 
practically  nf^ligilde.  Moreover  no  sulphur  com- 
pounds are  formed  which  can  interfere  with  the 
silver  nitrate  titration.  It  was  incidentally  deter- 
mined that  the  chromat*  indicator  can  be  used 
in  acid  solutions  provided  the  hydrogen  ion  con- 
centiation  is  not  greater  than  0-0028  N. — G.  K.  M.   ! 

Jfi/drogen  sulpkidc  ;  Action  of on  mixtures  of 

Ihe  alknlinc  rnrths  trjih  the  alkalis  and  irith  oxides 
of  the   heavy  metals.     If.     I.    Guarcsclii.      Atti 
K.  A<cad.  Sci.  Torino,  1915 — I9M!.  51,  951 — 902. 
.1.    Clum.   Soc,    19l(!,   110,  ii.,   529.     (Compare  ; 
this  .J..  191«,  H35,  83tJ.)  j 

Tin-;  elfect  of  strontium  and  lithium  oxides  on  the 


action  of  hydrogen  sulphide  on  sodixuu  hyilroxide 
or  i)oi;\ssium  hydivxide  is  consitlcraiily  liss 
energetic  than  that  of  calcium  oxide  or  barium 
oxide,  no  imandescence  iieiiig  observed  uiulcr  the 
conditions  used.  The  incandescence  obtained  u  ith 
mixtures  of  sodium  (or  potassium)  hydroxide  and 
calcium  (or  barium)  oxide  cannot  be  attributed  to 
I  lie  presence  or  t'oriiiation  of  peroxiiles.  The 
alkali  peroxides  (not.  however,  of  rci  cnt  prepar- 
ation) act  ahiio.st  like  the  liydroxides,  whilst 
barium,  magnesium,  and  lead  jieroxides  have  no 
action.  Mixtures  of  caliium  (or  barium)  oxide 
with  mercuric  or  nickel  oxide  also  react  vigorously 
with  hydrogen  sul)>hide  ami,  when  the  constituent 
oxides  are  in  ilelhiile  proportit>n.'-',  vivid  iaca  di-s- 
cence  or  even  explosion  takes  place.  When 
incandescence  occui-s  with  mercuiic  oxide,  sidphur 
tlioxide  is  formed,  ami  this  rea<  ts  with  the  hydrogen 
sulphide,  giving  colloidal  sul]  hur.  No  incandes- 
cence is  observed  wlieii  hydi'ogen  sulphide  acts  on 
punuce  and  mercuric  oxide,  or  on  a  mixture  of 
I  alcium  (or  barium)  oxide  with  ferric  oxide, 
cuprous  or  cupric  oxide,  or  litharge. 

Mercuric  iodide  ;  Action  of  hydrogen  sulphide  on 

.     G.  Pranceschi.     Boll.  Chini.  Farm.,  1910, 

55,  481—483.     J.  Chem.  Soc,  1910,  110,  ii.,  530. 

Study  of  this  reaction  in  alcohoUc  solution  shows 
that  it  takes  place  in  three  pha,ses,  with  formation 
of  three  different  compounds,  according  to  (lie 
conditions.  These  phases  may  be  represented 
thus:  (1)  H,S+2Hgl,=2HgI+2HH  S;  (2) 
CHgl+HjS+4S=2(2HgS,"Hgl,)4-2HI:  and  (3) 
2HgS,HgIj+H2S=^^3HgS-f  2Hi  he  action  of 
hydrogen  sulphide  on  mercuric  and  mercurous 
salts  always  yields  mercuric  sulphide,  the  mercuric 
salts  being  previously  reiUued  to  niercurous  salts, 
and  an  int^ermediate  compound  formed  which  may 
be  regarded  as  a  thiobasir  mercury  compound  cf 
the  lonsl itvition  Hg(SlIgR)2.  The  compound 
Hg(S-Hgl)2  forms  a  brown  precipitate. 

Copper  sulphates;  Basic — — .  S.  W,.  Young  and 
A.  E.  Stearn.  J.  Amer.  Chem.  Soc,  1910,  38, 
1947—1953. 

Basic  ( opper  sulphates  were  prepared  by  allowing 
finely  powdered  copper  oxide  to  act  on  solutons 
of  copper  .sulphate  until  equilibrium  was  attained. 
Tills  required  about  3  months  at  25°  C.  and  two 
weeks  at  50°  C.  The  composition  of  the  pi'oduct** 
was  independent  of  the  temperature  and  the 
evidence  inilicated  that  they  were  not  definite 
compounds,  l)ut  rather  formed  a  three-component 
system  in  which  the  components.  CuO,  SO3,  and 
H2O  varied  continuously  within  certain  linuts,  the 
most  basic  salt  being  probaVily  the  compound 
CuSO«,2CuO,2U20.  In  the  produi  ts  of  lower 
basicity  the  water  content  increases  as  the  OaO 
decrtjases,  but  it  is  not  certain  whether  this  holds 
good  throughout  the  whole  range  to  CuSO 4,511,0. 
Basic  sulphates,  prepared  by  heating  copper 
sulphate  with  varying  relative  amounts  of  wat<'r, 
ar(!  not  definite  compounds  as  has  been  maintained. 
The  formation  of  a  metastable  series  of  basic 
sulphates,  under  at  present  undetermined  londi- 
tions,  was  indicated.  It  is  obvious  from  the  above 
facts  that  the  mineral  brodiantite  will  show  a 
variable  composition  according  to  the  conditions 
of  its  formation. — G.  F.  M. 

Lead  arsenates.  I.  C.  C.  McDonnell  and  0.  M. 
Smith.  J.  Amer.  Chem.  Soc,  1910,  38,  2027— 
20:{8. 

.MONOPLUMBIC  orthoarsenate,  Pbn4(As04)„  WM 
prepared  by  boiling  diplumbic  arsenate  with 
aqueous  arsenic  acid  of  at  least  80%  strength. 
It  forms  long  rliomln)idal  plates,  and  is  completely 
resolved  by  (ontac't  with  water  into  diplundiic 
arsenate;  and  arsenic  acid.  It  loses  half  its  water 
of  constitution  when  fieated  at  1.50°  <:.,  with  the 
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probable   formation    of   PbHjAs.O,.     At   a   tem- 

perntun'  .';oiiu'\\1ki(  1)o1ow  tlint  of  rod  lieat  it  is 
resolvoil  info  lead  mota-arsonnfo,  Ph(As03)i,  which 
was  also  preiiaroil  in  cry.st.Tlline  form  l)y  fusing 
arsenic  acid  witli  liUiarfio.  Tliis  compound  is  al.so 
(ieconiposod  by  contact  with  water.  Diplumbic 
orthoarsenato  was  prepared  by  precipitation  from 
lend  nitrate  or  lead  ac  etate  sohilions  with  potas- 
sitini  dihydrORcn  ai-senate,  and  was  obtained  as 
lonp  slender  cryst.als  from  a  saturated  solution  in 
nitric  acid  by  gradual  neutralisation  with  ammonia 
vapour  from  concentrated  amironi.a  solution 
plarcd  under  a  hell  jar.  .\  crystalline!  product 
was  also  obtained  by  pouring  a  boiling  saturated 
solution  in  nitric  acid  into  six  times  its  volume  of 
boiling  water.  At  280°  C.  it  is  converted  into 
diplund)ic  pyroarsonate,  Pbj.As^O,.  'I'riplun.bic 
orthoarsenate.  Pb3(AsOj).^,  has  a  very  limited 
range  of  existence.  It  was  not  obtained  by  any 
Iirecij>itation  reaction,  but  a  yellowish-brown 
.  rystalline  mass  was  produced  by  fusing  diplumbic 
arsenate  with  litharge  in  theoretical  proportions. 

— G.  F.  M. 

lead  arsenates.  Stxidi/  of  the  factors  contTolling  the 
reactions  of  lead  nitrate  and  lead  acetate  tviih 
disodixim  arsenate.  G.  E.  Smith.  J.  Amer. 
Chem.  Soc,  1916,  38,  2014—2027. 

Lead  arsenates  produced  by  the  reaction  of  lead 
nitrate  or  acetate  with  d[isodiiim  arsenate  are 
nii'itures  of  diplumbic  arsenate,  PbHAsO,,  and 
lead  hvdroxyarsenate,  PbJOHX.VsO,),.  At  low 
temperatures,  when  equilibrium  has  been  attained, 
the  product  is  mainly  diplumbic  ai-senate  which  is 
produced  by  a  secondary  reaction  from  the 
livdroxyarsenate  firet  formed  : 

Pb",(OTl)(AsO«)3+2Na„H^VsO,+4HN03:5: 
.^PbllAsO, +4NaN03 +H,0. 
\n  analogous  reaction  occurs  when  lead  acetate  is 
employed  instead  of  the  nitrate.  The  lead 
hvdroxyarsenate  can  actually  be  isolated  by 
■  iirryins  out  the  reaction  at  great  dilution  (less 
th.iii  0001  mol.)  and  filtering  off  the  precipitate 
immediately  after  its  formation.  As  the  concen- 
trations increa.se,  the  above  equilitirivini  is  dis- 
placed towards  th'^  right  rnd  th»  composition  of  the 
precipitate  on  attaimnent  of  equilibrium  more  nearly 
approaches  that  of  diplumbic  arsenate  ;  increase 
in  temperature  causes  the  reverse  effect.  Contrary 
to  expect>ation  an  excess  of  the  alkaline  disodium 
arsenate  increases  the  amount  of  lead  hydroxy- 
arsenate  produced,  its  normal  effect  being  appar- 
ently masked  by  the  effect  of  its  alkalinity. 

— G.  F.  M. 

Colloidal  arsenates  and  phosphates  of  iron.  11.  N. 
Holmes  and  R.  E.  Rindfusz.  J.  Amer.  Chem. 
Soc,  1910,  38,  1970— 19S2. 

I'recipitatkd  ferric  arsenate  and  phosphate, 
washed  free  from  adsorbed  ioiLS  after  mechanical 
disintegration  with  sand,  are  soluble  in  com- 
paratively smaU  amounts  of  ammonia  or  the 
hydroxides  of  certain  other  bases,  with  the  forma- 
tion of  deep  red  sols  which  on  long  continued 
dialysis  give  excellent  gels,  the  composition  of 
which  corresponded  closelv  with  the  formula 
PeAsO„Fe,0,..rH20.  The  "  colloid  formed  by 
using  methylamine  gives  a  gel  of  a  deeper  red 
coloiir  than  the  others.  Ferric  orthoarsenate  or 
orthophosphate  is  also  peptised  by  ferric  chloride 
solution,  and  yields  a  red  gel  on  dialysis  after 
removal  of  most  of  the  chloride  ion,  and  similar 
gels  are  formed  fi'om  ferric  chloride  and  the 
precipitated  phosphates  or  arsenates  of  any  of  the 
common  metals.  In  both  these  cases  of  peptisa- 
tion  by  salts  the  action  is  due  to  add  hydrolysis, 
the  free  acid  giving  equally  good  results,  but  the 
gel  is  lighter  in  colour,  if  the  sulphate  is  used 
instead  of  the  chloride  a  stable  sol  is  formed  which 


settles  out,  however,  on  dialysis.    Ferric  meta-  and 

pyi'o-phosphates  and  ferric  ai-senite  are  similarly 
pei)tised  by  ammonia  and  by  ferric  chloride. 
The  formation  of  the  sol  and  gel  in  acid  peptisa- 
tions  is  duo  to  the  disturbance  of  the  equilibrium 
by  dialysis,  since  good  gels  may  also  ))e  formed 
by  dialysing  dilute  mixtures  of  ferric  chloride 
solution  and  arsenic  or  phosphoric  acids. — G.  F._M. 

Hydrogen    peroxide ;     Catalytic     decomposition    of 

in    certain    non-aqueous   sohttions.       J.    II. 

Walton  and  De  W.  O.  Jones.    J.  Amer.  Chem. 
So,-.,  191S,  38,  1956-1901. 

Compounds  such  as  metaUic  acetates  and  iodides, 
cupric.  ferric,  and  manganous  chlorides,  etc., 
which  catalytically  decompose  aqueous  solutions 
of  hydrogen  peroxide,  also  behave  in  a  similar  way 
towards  solutions  of  the  peroxide  in  amyl  alcohol, 
aniyl  acetate,  isobutyl  alcohol,  and  quinoline. 
For  example  a  solution  of  "  perhydrol  "  in  quino- 
line is  decomposetl  quantitati\cly  by  manganous 
acet^ite.  If  the  catalyst  is  present  in  so  small  a 
concentration  that  the  reaction  requires  some 
houre.  only  about  75%  of  the  oxygen  is  evolved, 
the  remainder  being  utilised  in  oxidising  the 
quinoline,  a  reaction  which  is  also  appreciably 
catalysed  by  the  manganous  acetate.  If  the 
quinoline  is  saturated  with  water  the  catalytic 
(tec  omposition  of  hydi'Ogen  peroxide  is  a  reaction 
of  the  first  order, as  in  aqueous  solution,  but  when 
only  about  2%  of  water  is  present,  the  \elocity 
constant  is  that  of  a  bimolecular  reaction.  In 
solutions  containing  high  concentrations  of 
catalyst,  the  reaction  velocity  is  approximately 
doubled  bv  doubhng  the  concentration  of  the 
catalyst.— O.  F.  M. 

Ozonlsation  of  liquid  oxygen  by  radiation.  E. 
Warburg.  Ber.  Deut.  phvsik.  Ges.,  1915,  17, 
194 — 197.  J.  Chem.  Soc,  1910,  110,  ii., 
520—527. 
Shall  quantities  of  ozone  are  formed  by  the  action 
of  ultra-violet  radiation  on  oxygen  at  atmospheric 
pressure,  but  since  pays  of  wave-length  exceeding 
0-2  /I  .are  only  slightly  absorbed  by  oxygen  under 
these  conditions,  it  was  considered  possible  that 
larger  quantities  might  be  obtained  by  the  use 
of  liquid  oxygen.  Experiments  made  with  Uquid 
oxygen  and  air  exposed  to  the  rays  emitted  by  the 
spark  discharge  between  zinc  electrodes,  show 
that  appreciable  quantities  of  ozone  are  formed 
after  a  short  exposure. 

The  Messerschmitl  process  for  the  production  of 
hydrogen.  H.  L.  Barnitz.  Met.  and  Chem.  Eng., 
1916,  15,  494 — 498.     See  page  1137. 

New  method  for  purification  of  colloidal  solutions. 
Wegelin.     See  I. 

Nitre  cake  in  the  textile  itidustries.    Bean.    See  VI. 

Nature    of   the    phosphates    contained    in    mineral 
phosphates.     Robertson.     See  XVI. 

Efficiency  of  calcium  chloride,  sodium  hydroxide,  and 
potassium  hydroxide  as  drying  agents.  Baxter 
and  Starkweather.     See  XXIII. 

Loss  of  phosphoric  acid  during  fusion  with  ammonium 
fluoride.     Davis    and    Prescott.     See   XXIII. 

Influence  of  strong  salt  solutions  on  the  spontaneous 
oxidation  of  pyrogallol,  ferrous  sulphate,  and 
Uevulose.     MacArthur.     See  XXIV. 

P.\TENTS. 

Sulphuric  acid  ;    Continuous  concentration  of . 

S.  Drevfus.     Eng.  Pat.    101,642,  Jan.  7,   I9I6. 

(Appl.  No.  289  of  1916.) 
Sulphuric  acid  of  about  92%  strength  is  further 
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i."oncentrat<^  by  evaporation  in  ext<'rnally  heated 
iixst-iron  vessel*,  on  wbieli  .-xcid  of  this  strength 
has  no  aition.  These  vessels  eaeli  eonsL«;t  of  an 
out<?r  eyUnilrieal  east-iron  pan  fitted  with  a  Hd 
and  eontaining  a  series  of  eoneentrie  eylinders 
alt-ernately  s\ipiK.rletl  by  the  pan  and  the  lid. 
The  acid  to  be  eoncentrat^d  is  fed  into  the  inner- 
most s|wiee  and  ]>asses  alternately  downwards  and 
iipwanls  to  the  outermost  spaee.  wliiili  it  leaves 
by  an  overflow  pipe. — B.  V.  S. 

OxaJic  ncid  ;  I'rorcss  of  produriiiii fnmi  nufiar 

and  Dlher  carhi)h)/draiv«.  K.  R.  von  I'ortheim. 
l^rapue,  Au.stKia".  Kng.  I'at.  lOl.tvSO,  Get.  7. 
101.->.  (Appl.  >'o.  7863  of  l»lti.) 
Tjik  prelinunarT  tivatnieut  of  the  sugar  with 
nitrous  gases,  to  avoid  the  danger  of  overheating, 
as  di>seribed  in  Kng.  Pat.  14,281  of  liU.')  (this  J.. 
19U>.  ,SS9),  is  extended  to  other  methods  of  pro- 
dueing  oxalie  acid  from  carbohydrates  by  oxidation. 
The  tempcratuiv  attainecl  in  the  preliminary  treat- 
ment is  easily  regulated  by  adjusting  the  rate  of 
flow  of  the  nitixigen  oxides,  and  very  little  heat  is 
evolved  in  the  subsetiuent  oxidation  to  oxalic 
a.  id.— B.  V.  S. 

Cuu.ilic   potash  ;   Electroh/tic   mainifarhirc   of . 

.  C.  I'.  KoUand.     Fr.  Pat.  47.><.H71,  July  28,  1911. 
A  soi.i'TKiN  of  potassium  sulphate  is  electrolysed 
using  a  soluble  anode,  both  elei  trodes  being  prefer- 
ably of  iron,  thus  obtaining  potassium  hydroxide 
and  hydrogen  at   the  cathode,  and  a  mixture  of 
potassium    and    iron    sulphates,    wliich    may    be  { 
utilised  as  manure,  at  the  anode.     The  latter  is 
preferably  formed  of  Avaste  iron  clippings,  and  the  | 
cathoile  of  iron  .sheets  placed  near  to  earh  other  i 
and  covered  by  a  bell.-^B.  N.  | 

Cuprous  o.ride  ;  Process  for  the  prodwtum  of ' 

elertroliitically.      B.  H<int,   Glasgow.  .  Eng.  Pat.   ' 
14,310",  Oct.  9.  l!ll.">.  ! 

In  the  production  of  cupi-ous  oxide  by  the  electro-  [ 
lysis  of  a  sodium  chloride  solution  between  copper 
electrodes,  the  colour  and  unifonnily  of  the  pro- 
duct is  improved  by  the  addition  of  .sodium  nitrate 
and  by  hcatmg  the  solution.  .\  solutioixontnining 
10  °,',  of  .sodium  chloride  and  5  ".„  of  .sodi\im  nitrate, 
maintained  at  a  temperature  of  100'  C,  Is  found 
to  work  well.  The  nitrate  concentration  is  kept 
up  by  continuous  addition  of  fresh  salt  ;  it  is 
redu<ed  to  .sodiuni  nitrite,  which  is  separated  at 
intervals  by  cooling  and  crystallising. — B.  \'.  S. 

Aluminium  nitride;  Preparation  of in  eleclrie 

are  f}tmafes.     Aluminium  Industrie  .\.-G.    First 

.\d<iition.  dat<'d  Feb.  3.  191.5  (under  Int.  Conv.. 

Feb.  .->.  1914),  to  Fr.  Pat.  40.5.807,  Dec.  (i.  1913 

(this  .T.,  1914,  (543), 

Thk    material    is    fed    over    sloping    su7'faces    of 

refiact<jry  mat^'rial  to  a  point  j\i.st  below  the  arcs, 

all  the  parts  of  the  feeding  surfaces  being  at  the 

same   distance,    or   iie.irly    so,    from    the   pairs   of 

electrodes.      Nitrogen   gas   Is   passed   through    the 

ma.ss  from  the  lower  part  of  the  furnace,  and  the 

material   Is  8ubject<>d   to  a  constant  temperature 

suitable  to  the  formation  of  nitride. — B.  N. 

Hydrogen  peroxide  ;  Manufacture  of  chemically  pure 

Mitlulions    of .     L'Air    Liquide    (.Soc.  Anon. 

pour  r?;tude  et  1' Exploit,  des  Proc.  G.  Claude). 
Fr.  Pat.  478,167.  ,TMly  22,  1914. 

iMl'tiRK  solutions  of  hydrogen  peroxide  are  distilled 
under  reduced  pressure,  and  more  concentrated 
solutions  are  .idded  during  the  distillation,  with 
the  o>>ject  of  increasing  the  .strength  of  the  liquid 
distUlate.— B.  N. 

Chlorine  icater  ;   Mattuja/ture  of .     J.   Faust. 

Cologne.     Ger.    Pat.   293,724,   Oct.   27,    1915. 

A  CYLINDEK  with  blades  or  .scoops  projecting  out- 


wards from  its  periphery,  i-otates  within  an  outer 
cylindei'  provided  with  fi-eelv  swinging  plates 
attached  to  its  inner  wall,  so  tiiat  the  blades  come 
ill  contact  with  the  swingmg  plates.  Chlorine  gas 
Jind  water  are  introiluced  separately  into  the  space 
between  the  two  cylinders,  .and  saturated  chlorine 
water  is  withdrawn  confinuouslv  through  an 
outlet.  —.\.  S. 

.s'lViVirfcs'  ()/  tungsten,   molybdenum,  zirconium,  and 

other    rifractiiry    inetalx  :    Manufacture    of . 

E,  Wedekind.  Strassliurg.  and  J.  Pintsch  .\.-G.. 
Berlin.      Ger.  Pal.  294.207.  Sept.   12,   1913. 

.\  MlXTl'HK  of  the  components  of  the  desired 
silicide,  without  addition  of  carbon,  is  heated  at  a 
temperature  considerably  below  the  melting  point 
of  either  component.  For  example,  the  liitherto 
unknown  molylnlenmn  silicide,  MoSi,  may  l>e 
iibl.;iined  by  he.iting  a  mixture  of  molyhdenuiu 
and  amorpiious  silieon  in  .an  evacuated  tube  at 
1100" — 1200  ('.  It  is  chariicterised  by  its  great 
resistance  t<i  acids  and  other  chemical  reagents  and 
may  be  used  for  tlic  manufacture  of  incandftscence 
boiiies  for  lighting  and  heating. — A.  S. 

Nitric    acid  frotn    nitrous   gases ;    Process  for   the 

production  of .     A.  Foss,  Assignor  t<i  Norsk 

IIvdro-Elektrisk  Kvaelstofaktieselskab,  Christ  - 
iania.  U.vS.  Pat,  1.200.334.  Oct.  3,  1916. 
Date  of  appl..  Feb.  23,  191.5. 

See  Fr.  Pat.  477,720  of  1915  :  this  J.,  1916,  691. 

Catalytic  reactions  ;  Production  of  light,  volum^iuous 

oxide    specially    suitable   for .     F.    Bedford. 

Sleafonl,    and    E.    Erdmanu.    Halle,    Germany, 
-     Assignors  to  The  Ilvdrogenation  Co.,  Cincinnati, 
Ohio.     U.S.     Pat.  '1.200.696,     Oct.     10.     1910. 
Date  of  appl.,  Nov.  12.   1912. 

See  Pp.  Pat.  451,155  of  1912  :  this  J.,  1913.  602. 

Hydrogen  ;    Process   of  producing .     C.    Bosch 

and  W.  Wild,  Assignors  to  Badlsohe  Anilin  und 
Soda  Fabrik,  IiUd«  igshafen,  Germany.  U.S. 
Pat,  1,200,805,  Oct.  10.  1916.  Date  of  appl.. 
Apr.   19,  1913. 

See  Eng.  Pat.  27,117  of  1912  ;  this  J..  1913,  1108. 

^4ir  ;  Apparatus  for  dividing into  its  elements 

by  fractional  distillatiott.  Method  of  prodwing 
oxygen  and  nitrogen.  !M.  Hazard -Flamand,  St. 
Vrain,  l-Yancc.  U.S.  Pats.  1,201,043  and 
1 ,201.044,  Oct.  10,  1916.  Dates  of  appl.,  Dec.  9, 
1908,  ami  Dec.  31,  1915. 

See  Fr.  Pat.  394.881  of  1907  :  this  J.,  1909.  310. 

Electrolytic  cells  [for  decomposition  of  water].     Eng. 
Pat,    101,598.     See  XI. 

Preparation  of  Ictracupric  stilphate  and  its  use  as 
a  fungicide.  Addition  to  l'>.  Pat.  476.512. 
See  XIXb. 


Vin.— GLASS;    CERAMICS. 

Glass  ;  Altuck  [by  reagents]  of  French,  Bohemiati. 
and  German  — — .  1*.  Nicolardot.  Coniptes 
rend.,  1916,  163,  355—357. 

I.i.'VBOK.\T0RY  glassware  as  now  made  in  France 
was  found  equal  to  the  l)est  (iermari  (Thuringen 
and  .lena)  ware  in  resisting  tlie  action  of  water 
(below,  at.  and  above  100'  C.).  hydrochloric  acid, 
ammonia,  and  .V/10  solutions  of  ammoniiini 
chloriih;  and  sodivnu  carbonate.  Superior  ability 
to  withstand  sud(h'n  cooling  was  observed  only 
« ith  Jena  and  with  one  make  of  Boheuuan  glass. 
Tallies  of  residts  and  an.alyses  of  the  various 
samples  e.xamuied  are  given. — F.  SODN. 
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Olasa   lubes ;    Sew   method  for   the   produeiion   of 

accuratclti  dimensioned  ■ .  LambrLs.   Z.  ftngew. 

Chcm.,  1916.  29,  382— :«;5. 
The  author  ha.s  tested  burettes,  measuring 
cylinders,  apparatus  for  gas  analysis,  and  other 
measuring  appliances  made  bv  Kiipper's  pi-ocess 
(Oer.  Pat.  292.737  ;  see  Kng.  Pat.  20,U)2  of  1913, 
(his  .T..  1914,  921)  and  finds  that  they  are  aecurate 
>  0001  ram.  The  process  consists  in  placing  a 
,.re,  of  the  same  diameter  as  that  desired  for  the 
interior  of  the  tube,  inside  an  ordinary  glass  tube, 
which  Is  .sealed  at  both  ends  and  evacuated.  The 
tube  Ls  then  heated  externally  until  it  shrinks  on 
to  the  core  and  Ls  thereby  given  the  required 
internal  dimensiorts.  Tlie  core  Ls  then  removed, 
leaving  a  t\ibe  which  is  so  accurate  in  size  and  so 
uniform  in  diameter  throughout  its  whole  length 
that  it  may  be  engraved  at  once  with  a  scale 
placed  alongside  and  without  the  need  for  calilira- 
tion,  such  as  ia  necessary  with  ordinarv  tubes. 

—A.  B.  S. 

Patents. 

lilass  ;    Method   of  manufacturing .     H.   I.    F. 

Strandh,  Forserum.  Sweden.  Eng.  Pat.  101,685, 
June  29,  191(5  (Appl.  No.  9196  of  1016).  Under 
Int.  Conv.,  -May  23.  1916. 

In  the  manufacture  of  glass,  the  batch  is  divided 
into  two  or  more  portions.  One  portion  cont.ains 
mainly  silica  and  alkali  compounds,  and  car- 
bonaceous matter  if  alkali  sulphates  are  used. 
The  other  contains  compounds  of  calcium  and 
silic't,  and  the  portions  are  admitted  separately 
to  -facilitate  the  reduction  of  the  sulphate  by  the 
carbonaceous  matter  and  its  conversion  to  sUicate. 
A  ga«-produciug  substance,  such  as  calcium 
carbonate  or  arsenious  acid,  may  be  added  to  effect 
a^tation  of  the  melting  glass  mass. — J.  E.  C. 


rilnss  ;   Art  of  conveying  molten 


K.  E.  PeUer, 


Hartford,  Conn.,  Assignor  to  Hartford-Fairmont 
Co..  Canajoharie,  N.Y.  U.S.  Pat.  1.199,108, 
Sept.  26,  1916.  Date  of  appl..  May  18,  1912. 
Renewed  Feb.  17,  1916. 

<;lass-drawing  apparatus.  W.  L.  Clause  and  R.  S. 
Pease.  Assignors  to  Pittsburgh  Plate  Glass  Co., 
Pittsburgh.  Pa.  U.S.  Pat.  1.199.763.  Oct.  3,  1916. 
Date  of  appl..  Jan.  23,  1914. 

•  •lass-melting  receptacle.  S.  R.  Scholes,  Pittsburgh, 
Pa.,  Assignor  to  H.  C.  Frv  Glass  Co.,  Rochester, 
Pa.  U.S.  Pat.  1,200.889,  Oct.  10,  1916.  Date  of 
appl.,  Aug.  31,  1914. 

SKE  Eng.  Pat.  101,393  of  1916  ;  this  J..  1916,  1060. 

Gas  fumacee.    Eng.  Pat.  18,205.    See  IIb. 
Polaritcopes.     Eng.  P.at.  14,329.     See  XXIII. 


IX.— BUILDING  MATERIALS. 

Effects  of  ejrposure  on  tar  products.      Reeve   and 
Anderton.     See  III. 

Colour-prodiicing  constituents  of  wood.    Wichelhaus 
and  Lange. '   See  V. 

P.\TENTS. 

'food  ;    Preservation  of .     Grubenholzimpriig- 

nierung  Ges.,  Berlin.  Ger.  Pat.  293,890,  Apr. 
22.  1915. 
TllE  wood  is  impregnated  with  aqueous  solutions 
of  preservatives,  such  as  metallic  .salts.  aLkaU 
fluorides,  or  compounds  of  phenols  or  naphthols, 
or  with  tireproofing  agents,  such  as  anunonium 
salts  or  magnesium  compounds,  together  with 
trioxvmethvlene. — A.  S. 


Drying  bricks,  artificial  stone,  and  ores  by  hoi  waste 

gases  and  hot  air  ;  Apparatus  for .  R.  Witte, 

Osnabruck.    Ger.  Pat.  294,014,  Oct.  18,  1912. 

Thk  dryer  consists  of  a  number  of  parallel  chambers 
or  tunnels  through  which  hot  waste  giises  from  a 
furnace  are  drawn.  The  outlet  fhies  are  arranged 
transversely  across  the  drying  chambers,  viz., 
two,  side  b}'  side,  and  separated  by  dampers  or 
sHdos,  at  each  end,  and  one  midway  between  the 
ends.  The  outlet  flues  are  each  connected  inde- 
pendently with  all  the  drying  chambers. — A.  S. 

Refractory    materials;     Manufacture    of - 


Krieger,  Ickern.   Ger.  Pat.  294,021,  June  5,  1914, 

Rkfb.vctory  materials  are  obtained  by  burning  a 
mixture  of  dolomite  with  quartz  or  magnesium 
silieatii  in  such  proportions  that  the  lime  combines 
with  the  silica  whilst  the  magnesia  is  left  in  the 
free  state. — A.  S. 

Tar-macadam     road    material ;      Production    of    a 

binding  agent  for .      A.  Studer.   Neuchatel. 

Switzerland.     Ger.  Pat.  204.04.S,  July  29,  1914. 

A  mixture  of  15  parts  by  weight  of  asphalt  mastic, 
25  parts  of  asphalt  rocli  ("  crab  "),  and  10  parts 
of  bitumen  is  "  boUed  "  for  about  2  hours,  and  50 
parts  of  tar,  which  has  been  heated  to  150°  C. 
to  expel  benzol  and  light  oils,  Ls  added,  and  the 
mass  is  well  mixed  and  then  worked  up  in  the 
usual  way  with  stones,  etc. — A.  S. 

Kilns  or  ovens  for  annealing  slag  bricks  or  blocks. 
T.  W.  Ridlev,  Middlesbrough.  Eng.  Pat.  17,955, 
Dec.  23,  19i5. 

Cement  ;    Process  of  making  coloured .     J.   C 

Pelton,  San  Francisco,  Cal.  U.S.  Pat.  1,200.645, 
Oct.  10,  1916.    Date  of  appl.,  June  18.  1914. 

See  Eng.  Pat.  18,520  of  1914  ;  this  J.,  1915,  963. 

Timber;     Method    of   preserving from    boring 

organisms.  J.  E.  Cunningham,  Svdney,  N.S.W. 
U.S.  Pat.  1,201,023,  Oct.  10,  1916.  Date  of 
appl.,  Aug.  27,  1914. 

See  Eng.  Pat.  784  of  1915  :    this  J.,  1915,  1056. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Mineral  i}iduslry  in  South  Africa  in  1915.   Board  of 
Trade  J.,  Nov.  2,  1916. 

The  total  value  of  the  mineral  output  of  the  Union 
for  1915  was  £43,531,009,  as  compared  with 
£45,366,224  in  1914.  The  following  table  shows 
the  output  and  value  of  the  chief  minerals  produced 
in  .South  Africa  in  1914  and  1915  : — 


1914. 

1015. 

Exports  of 

Quantity. 

Value. 

Quantity. 

Value. 

Gold      . .  fine  oz. 

8,396.068 

£ 
35,664,2.30 

9.096.411 

£ 
38.639,095 

Silver*  . .        „ 

890,782 

102,471 

966,177 

106,245 

niamonds  carats 

2,801,017 

5,487,194 

103.386 

399,810 

Coal tons 

8,177.923 

2,258,896 

8,281,324 

2,142,479 

Coke      . . 

6,493 

12,377 

7,279 

12,880 

Copi)er            „ 

29,326 

692,355 

28,970 

1,042,314 

Tin    ,. 

3,429 

311,391 

3,441 

331,420 

Asbestos         ., 

1,191 

20,087 

2,133 

35,899 

Graphite 

34 

970 

41 

1,204 

572 

1,451 

627 

1,568 

Lead      .  . 

136 

1,396 

180 

1,836 

Zinc , 

— 

352 

2,214 

Salt  (includinc  by- 
products) tons 

40,290 

67,618 

45,104 

82.089 

66.095 

109,041 

68,989 

110,560 

Flint     . . 

425 

2,508 

453 

2,327 

•  Contained  in  gold  bullion  and  ba.se  metal  ores. 
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There  were  no  new  discovories  of  minerals  of 
any  iiuportanoe  in  South  Africa  in  15>1.'>.  Small 
quantities  of  niikel,  mica,  iix>n  pyrites,  kaolin, 
and  tiilc  were  produced  duriui:  the  year.  The 
output  of  pold  in  191.')  represented  SOa",,  of  the 
world's  production  in  that  year,  as  compared  with 
3S^^„  in  1914.  AU  iliamond  mine.s  were  closed  down 
at  the  outbreak  of  the  war  and  remained  closed 
during  1915.  A  few  stones,  however,  were  '"  picked 
up  "  on  the  De  Beers'  floors. 


silver,  7.54;    lead.    I,!)17,ti78  ;    copper,   4,500,5S1: 
zinc,  8,,588,3SI  kilos. 

Mitirral  production  of  the  United  Kingdom  in  1915. 

[CM.  8(i:U.] 
TiiK  tiijuros  criven  in  the  subjoined  table  are  t.aken 
from  I'art  1.  of  the  Home  Dllice  report  on  Mines 
and  (Quarries  for  U)ir>.  and  show  the  output  of 
minerals  from  mine.s,  cpiarrics,  and  brine  wells. 
In  addition  to  these,  a  production  of  natural  pas 
amountint;  to  87.000  cub.  ft.  is  recorded. 


Mines. 

Quarries.* 

Total  output, 
1915. 

Description  of  mineral. 

Coal 
Mines  Act. 

Itfctalliferous 
Mines  Act. 

Totil,  1914. 

Alum  shsle     

Tons. 
7,911 

7,477 

2,068,341 
253,179,446 

79 

6,080,218 

9,255 

4,464 

2,998,652 

141,420 

Tons. 

2i 

2,496 

14 

53,324 

11.723 

286 
3,033 

86,202 

746 

25..'i77 

5.086 

10.699 

204,574 

43.010 

1,795.887 

1,280 

20,698 

1,783 

283,216 

4,640 

4,030 

131.348 

57,626 

48,893 

750 

6,427 

327 

82 

12,057 

Tons. 

407 
1,676 

1,986 

3,233,611 

99,665 

6,717.278 

20,635 

76 

7,546 

2,339.568 

42,655 

8.0 12  sye 

6,358,907 

46 

10,828,229 
4,959 

1,874,257 

2,321.810 

177,144 

100 

640 

1,717 

4 

Tons. 
7,911 

2,49S* 

421 

62,477 

11,723 

1.986 

3,233,897 

102,698 

8,871.821 

253,200,081 

822 

33,1i;3 

5.086 

2,350,267 

247.229 

6.085.415 

14,235.012 

10.535 

20.741 

1,783 

11,115,909 

4,640 

8,989 

2,998,652 

131.348 

1.874,257 

2,520.856 

220,037 

850 

640 

8,114 

331 

82 

12,057 

Tons. 
6.078 

Antimony  ore    

1,988 

Arsenicil  pyrites  

Barium  compounds 

Bxuxite   

48,930 
8,286 

Chalk   

Chert,  Hint,  etc 

4.29i;i70 
76  213 

Chromite 

Clays*  ano  sh-ile 

Coal      

100 

13.124.361 

265  664  393 

Copper  ore  and  copper  precipitate  .... 

2.558 
33  816 

Ooltl  ore      

47 

c.ravel  and  s-ind 

<;yp.<um 

Jsneous  rocks     

Iron  ore 

2,408,872 

26.';,  365 

7,135.243 

1  4,745.828 

lion  pyrites    

Lead  ore 

11.654 

26,013 

300 

Limestone  (other  than  chalk)    

12,180,015 
3,437 

Ochre,  limber,  etc 

Oil  sh.ile     

11,069 
3,268,666 

Kork  salt    

Salt  from  brine 

Sandstone    

Slate        

189,995 
1,879.994 
3,464.528 

318,912 

Soapstone    

Sulphate  of  strontia                             .... 

180 
13,157 

3,085 

Tunirsten  ores    ....                    .        ... 

205 

Uranium  ore 

344 
15,419 

Total    

264,497,263 

2,815,8161 

40,081,242 

807,304.3211 

329,297,.S63 

•  Rxrhi^lve  of  the  produce  of  most  of  the  fjiiarries  leas  than  20 
ore,  boe  ore.  ochre,  sulphate  of  strontia,  and  tin  ore,  etc. 
t  Including  china  clay,  china  stone,  and  mica  clay. 

Mineral  output  of  Siceden, 

Thk  offirial  report,  of  Swedish  mineral  production 
shows  the  following,  in  metric  tons  : 


Iron  ore     

Coal     

Cnid  ore     

SIhcr-lead  ore 

Molybdenite  .  , 

Copper  ore     

Maneanese  ore      

Zinr  ore      

Nick'I  ore      

P>-rifr8   

Fe|«par   

O'lartT     

Oraphite     

Powdered  pyroluslte 


1914. 

1915. 

6,.586,630 

6,883,308 

366,639 

412,261 

639 

221 

3,100 

2,671 

7 

37 

8,839 

10,549 

3,643 

7.607 

42,270 

55.937 

156 

1,642 

33,313 

76.324 

20,818 

12.105 

36,128 

33,818 

56 

87 

81 

126 

The  produi  tion  of  iron  ore  from  the  Kininavara 
deposits  wns  reduced  from  2.728.80.'?  tons  in  191-1  to 
2.07<i..'>12  tons  in  VM't.  owing  to  the  difliculties 
of  shippinp  from  Narvik  on  account  of  the  war. 
The  electrolytic  production  of  zinc  at  Trollh.-ittan 
was  increaped  from  2.209.701  kilos,  in  lltll  to 
8,.''.88..'?K4  kilop.  in  1915.  The  metal  produiUon, 
with  the  exception  of  iron,  was  :    Gold,  .37  kilos.  ; 


feet  deep,  but  including  the  produce  of  all  open  workinos  for  iron 


Commercial  sheet  iron ;   Atmospheric  corrosion  of 

,  icith    special   reference    In    the    inftnenre   of 

copper  and  mill  scale.  E.  A.  and  I>.  T.  Richard- 
son. Amer.  Electrochen).  Soc..  Sept.,  1916. 
Met.  and  Them.  Enir..  1916,  15,  450—453.  (.See 
also  this  J.,  1915,  83.) 

The  investisration  was  made  on  commercial  sheets 
(20  prauee)  of  Bessemer  steel  (Cu  t'■ac(^  Mn  0:Wn%), 
open-hcarih  steel  (Cu  tf.ace,  Mn  0-413%),  charcoal 
ir<m  (Cu  0-014,  ^ln  0'0!I°n).  c"mnierciallv  nure 
iivm  (Cu  0-0 Hi  and  0  028,  Mn  0  028  and  0  009% 
resnentivelv),  copper-bearine  iron  (Cu  0-237,  Mn 
OOO'i",,),  coppcr-hearinjr  steel  (Cu  0-181.  Mn 
0100%),  copper-bearinfr  Bessemer  steel  (Cu  0-250. 
Mn  0-31 5 "o).  and  enppor-bearinc:  open-hearl.h  steel 
(Cu  0-2(!8.  Mn  0-387%),  which  were  used  in  the 
"  black  "  condition  as  received  .ind  after  anni'-aling 
.and  removincr  tlie  mill  si-;ile  by  picklins  in  sulphuric 
.acid  and  scouring  with  fine  emory.  Test-pieces 
<if  the  s.ame  size  were  e\p(ised  t'>  the  atmosphere 
until  failure  w.as  indicated  by  the  .sheet  beine  in 
su<  h  condition  that  perforation  was  observed  on 
removinir  the  rust  by  pentle  tappinL'  with  a  file. 
The  copper-bearinK  steels  were  found  to  be 
decid<  dly  superior  to  pure  iron,  ordinary  st-eel.  or 
(:har<-oa!  iron,  .and  the  cornKlibilit.y  of  pure  iron 
to   be  decreased  to  a  much  smaller  extent  than 
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that  of  .'(tocl  hy  tho  addilimi  of  similar  iunounis 
of  ropper.  Oianoal  iiiin  behaved  similarly  to 
pure  iron,  and  both  were  superior  to  ordinary 
steel.  Mill  siale  stimulated  coriiisinn  in 
nipidly  rustinc  steels  and  retarded  it  in  slowly 
[J        rustinir  materials.     The  relative  imorntdibility  of 

■  copper-bearins:  steels  is  believed  to  be  due  to  some 
H        mutual  influenee  of    manganese  and  copper,   and 

the  addition  of  larger  amounts  of  these  metals, 
with  chromium,  vanadium,  tunsrsten.  and  molyb- 
denum, is  suspested  .as  a  possible  means  of  increas- 
ins;  the  resist<ince  of  iron  and  steel  to  atmospheric 
corrosion.— W.  E.  F.  P. 

Ferrosilicons ;     Poisonous   gases    from   comyncrcial 

.     N.    .'^.    Kurnakoff    and     G.    Ci.    Urasoff. 

Gorny  J.,  1914,  1.^9 — 204.  Z.  aneew.  Cliem., 
1910.  29,  Ref.,  458.  (.See  also  Pellew,  this  J., 
1914,  774.) 

y        On   coolinsi  molten   ii-on-silicon   alloys   containing 

■  fr<im  :!:?-4  to  100°;,  Si,  a  solid  phas."  C'  Lebeauite  ") 
»i        of  varying  composition  crystallises  out  at  12I.'J° — 

124.">''  C.  ;  when  aluminiuni  and  phosphorus  are 
present,  ternary  or  quaternary  solid  solutions  are 
formed.  The  ternary  systems  (Fe-Si-P  .and 
Fe-Si-Al)  are  not  affected  by  water,  but  the 
quatern.ary  solid  solutions  containing  both  phos- 
phonis  and  aluminium  are  decomposed  by  water 
with  evolution  of  hydrogen  phosphide,  and  dis- 
integrate when  exposed  to  the  air.  The  evi  lution 
of  poisonous  cases  from  commercial  ferrosilicon 
containing  33-4 — 100 °o  .Si  is  attributed  to  the 
presence  of  this  unstable  quaternary  solid  solution. 
In  alloys  ot  lower  sUicon  content,  phosphorus 
(up  to  1-7%)  and  alunainium  (up  t<i  3°o)  occur  as 
constituents  ot  the  7  solid  solution  of  silicon  in 
ii'on,  and  only  insicniticant  quantities  of  hydrncen 
phosphide  are  pr<idu'ed  from  such  alloys.  Calcium 
phosphide  is  not  soluble  in  either  liquid  or  solid 
ferrosilicon,  and  the  quantity  of  hydrogen  phosphide 
evolved  from  conamercial  ferrosilicon  is  always 
considerably  greater  than  corresponds  t<i  the 
calcium  content  of  the  alloy. — A.  S. 

Copper  deposits  discovered  in  Newfoundland  ;  New 
.     U.S.  Commerce  Reports,  Oct.  20,   1916. 

The  discovery  of  important  copper  deposits  at 
Little  Bay,  atxmt  200  miles  north  of  St.  .John's. 
Newfoundland,  has  been  reported.  The  lode  is 
known  at  present  to  be  300  ft.  wide,  and  there  are 
veins,  1 — 2  ft.  wide,  containing  nearly  pure  cupro- 
pyritea  with  up  t-i  2^a°'o  f^-  The  working  of  the 
dejiosit  has  already  beaun.  and  hydraulic  jilant  is 
being  installed  for  operating  a  200-ton  concent  rator. 

lilasl  V.  reverberatory  furnace  [for  copper-gold  ores]. 
B.  Macnus.  Eng.  and  ilin.  X,  1910,  102, 
668—609. 

E.^STIMATE.'!  of  the  cost  of  treatment  of  the  copper- 
gold  ore  of  Mount  Morgan,  Australia,  in  blast- 
furnaces and  in  reverberatory  frrrnaces,  showed 
only  slitrht  difl'erences  in  profits,  but  operatintr 
considerations  and  known  results  turned  the 
balance  in  favour  of  blast-furnace  treatment, 
which  has  been  adopted. 

Zinc  ;  Comments  and  speculations  on  ike  metal- 
lurgy of .     W.  R.  Insralls.     Eng.  and  Min. 

J.,  1916,  102,  621—624. 

In  a  critical  discussion  of  the  details  of  zinc 
metallurgy,  the  conditions  afiFecting  hydro-electr>i- 
lytic  methods  of  production  are  considered  in 
conjunction  with  the  recovery  of  residual  zinc 
from  the  leached  ore  by  direct  smelting  in  the 
electric  furnaf  e  or  "  burning  "  on  WetheriU  or 
mechanical  grates  and  collecting  the  resulting 
fume  of  zinc  oxide  in  a  hag-house  or  by  the 
Cottrell  system  of  electrical  precipitation.  The 
relative  merits  of  the  various  types  of  furnace 
in  u.se  or  proposed  for  roasting  and  distUlation  are 


also  discussed,  together  with  the  probable  advan- 
tages of  ver-tical  retorts  and  pre-reduction  of  the 
charge  before  distillation.  In  view  of  the  increas- 
ing pifiductioii  of  y.iiic  concentrat<-s  by  flotation, 
tile  ]iroblem  of  bricjuotting  excessively  fine  ore 
for  smelting  is  likely  to  become  urgent  in  the  near 
future.— W.  E.  F.  P.  ^ 

Zinc  dust  ;  Electrolytic  - 


H.  J.  Morgan  and 
O.  C.  Ralston.  U.S.  Bureau  of  .Mines.  Amer. 
Electrochem.  .Soc.,  Sept.  28.  1916.  Met.  and 
Chem.  Eng.,  1916,  15,  465 — 4«8. 

By  electrolysing  aqueous  solutions  of  zinc  salts 
under  various  conditions,  deposits  of  spongy  zinc 
were  obtained  which  crumbled  into  "  zinc  dust  " 
on  drying.  The  spongy  metal  deposited  from 
solutions  of  zinc  sulphate  and  chloride  w.as  more 
or  less  satisfactory  ;  but  the  best  product  was 
obtained  by  electrolysing,  at  5  volts,  a  solution 
of  sodium  zincate,  prepared  by  saturating  a  30  %, 
solution  of  sodium  hydroxide  with  zinc  oxide,  and 
maintaining  the  zinc  content  of  the  liath  by  the 
addition  of  zinc  oxide  oi'  by  the  use  of  zinc  anodes. 
The  average  current  efficiency  in  the  deposition 
of  spongy  zinc  by  this  method  was  about  60%, 
the  power  required  was  somewhat  less  than  3  kUo- 
w,att-hours  per  lb.  of  zinc  dir.st.  The  efficiency 
of  the  latter  as  a  precipitant  for  gold  and  silver  in 
cyanide  solutions  (determined  by  .Sharwood's 
silver  cyanide  method  ;  this  ,T.,  1912,  437)  was 
74  °o  as  compared  with  45  %  for  the  average  grade 
of  European  zinc  dust. — W.  E.  F.  P. 

Lead-smelting  practice  in  the   United  States.     A.  S. 
Dwight.    Eng.  and  Min.  J.,  1916,  102,  671 — 677. 

Recent  progress  in  lead  smelting  has  been  prac- 
ticaUy  confined  to  the  preparation  and  handling 
of  the  different  components  of  the  furnace  charge 
with  a  view  to  effecting  economy  in  labour  and 
improvement  in  furnace  operation.  The  essential 
features  of  the  lead  blast  furnace  have  undergone 
no  appreciable  change  during  the  la,st  decade. 
A  t\-pical,  modern,  rectangular  blast  furnace 
will  smelt  about  250  short  tons  of  charge  per  24 
houi-s  (or  about  4-5  tons  per  sq.  ft.  of  area  at  the 
tuyeres),  the  blast  pressure  being  30 — 40  oz., 
and  the  charge  containing  the  fuel  equivalent 
of  10 — ll°o  of  fixed  carbon,  plus  3%  of  sulphur. 
A  satisfactory  roasting  process  for  lead  smelting 
should  effect  a  maxunum  elimination  of  sulphur 
and  leave  the  product  in  coarse  form.  The  sulphur 
content  of  raw  ore  is  readily  and  economically 
reduced  to  10  %  in  the  old  style  of  mechanicaUy- 
ribbled  roasting  hearth;  but  the  finishing  roast 
is  best  effected  in  Huntington  and  Ilelierl  in  pots 
or  on  Dwight  and  Lloyd  sintering  machines,  by 
means  of  which  a  coarse  product  (containing 
2-5 — 5  %  S)  in  excellent  condition  for  smelting 
is  obtained.  By  the  development  of  these  modem 
ro  sting  methods,  hand  roasting  has  been  rendered 
practically  obsolete,  and  modern  American 
practice  is  based  on  the  use  of  one  or  other  of  these 
systems  for  the  desulphurisation  and  .agglomeration 
of  all  ore  fines.  A  charge  for  sintering  should 
contain  not  more  than  16 — 18  °o  S>  and,  to  ensure 
regular  action  by  avoiding  fusion,  shoidd  be  so 
compounded  that  the  sulphiile  particles  are  in 
contact  with  others  of  a  more  refractory  nature.. 
In  some  plants  the  Dwight  and  Lloyd  and /or 
the  Huntington  and  Heberlein  systems  are  used 
for  initial  and  finishing  roasting,  but  two  opera- 
tions are  always  necessaiy  to  effect  a  sufficient 
reduction  of  the  sulphur  content  ;  sintered  pro- 
ducts containing  as  little  as  2-5%  S  have  been 
recently  obtained  from  raw  ore  by  the  einplo\Tnent 
of  automatic  apparatus  in  conjunction  with  this 
method  of  "  double  roasting."  The  old  .Scotch 
hearth,  formerly  used  to  a  considerable  extent  in 
lead  smelting  but  practically  superseded  by 
modern    roasting    methods,    has    been    recently 
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rovivei.1  in  intHlifioU  fonn  liy  W.  E.  Newnam  and 
successfully  emjiloytHl  in  the  treatment  of  rich 
lead  concentrat<?s.— W.  K.  F.  P. 

Or 

I/tad  from   hrine   lenrhes  :     Elecirolijt'ic   recovery   oj 

.      C   E.   Sims  and   O.   ('.    Kalston,   Arner. 

Ele<-tro<-lii>ni.  Sin-..  Sept..  101  li.  .Met.  ami  Ohem. 
Eni;.,  l!M(i.  15,  110— 11. 5. 

EXPKRIMBNTS  have  been  maile  on  the  elerti^olysis 
of  leatl  compounds,  such  as  the  s\d|)l\ati'  and 
chloride,  in  hrine  solutions,  and.  considering 
the  cheapness  of  (he  leachint;  a'^ent,  llie  hiprh 
electrochemical  eipiivalent  of  lead,  and  the  high 
efHcieni-ies  possible,  it  appears  that  a  metal  of  low 
value,  siuch  as  leatl.  may  lie  prolitnbly  electrolysed. 
Applied  to  mill  tailings  or  a  mine  dump,  a  fair 
prcifit  might  be  made,  but  a  10",',  mali-rial  could 
not  be  profitably  worked  with  a  mining  cli.arge  of 
several  dollars  per  ton  adiK>d  to  tlie  cost,  although 
a  lead  c.irbonat<>  deposit  near  the  surface  could 
stAnd  a  fairly  con.sideral>le  mining  charge  if  a 
15  to  20  %  ore'  were  available.  It  is  stated  tliat  the 
method  will  t)c  found  .ipplicable  to  ores,  such  as 
many  of  the  carlx>nat<»  ores,  obtained  at  points 
distant  from  leiul  smelters,  too  low  in  grade  to 
ship  and  refusing  t«  vield  to  gravity  concentration. 

~B.  N. 


Mercury    oren  :      The    Kmeltino    of - 


\X.    II. 
Landers.    Eng.  and  Min.  J.,  1916,  102,  630—683, 

Little  progress  has  been  made  in  the  nietallui^y 
of  mercury  .since  the  introduction,  in  1S76.  of  the 
Scott  tUo  furnace  which  is  still  the  standard  type 
for  the  reduction  of  cinnabar  ores  ;  but  in  view 
of  the  diminishing  mercury  content  of  the  ores 
now  mined  in  the  IT.S..V.  (less  than  1  %  on  the 
aver.ige  (hiring  the  last  5  years),  wet  concentra- 
tion is  becoming  more  general.  Continuous  furnaces 
of  several  types,  generally  operated  on  the  lime- 
kiln principle,  are  still  employed  with  satisfactory 
residts  in  the  treatment  of  coarse  ore,  suggesting 
the  practical)Uity  of  briquetting  the  finer  ores  or 
concentrates  as  a  preliminary  to  similar  treatment. 
Briquetting  has  been  unsuccessful  hitherto,  owing 
to  the  lack  of  a  suitable  binding  material.  The 
liimler  should  be  free  from  substances  which  evolve 
hydrocarbon  vapours  on  heating,  since  these 
cause  trouble  in  the  collection  of  mercury  from 
the  condensing  system  ;  the  use  of  oil  fuel  in 
menury  furnaces  Ls  attended  by  a  similar  difficiilty, 
ami  the  best  resxdts  in  all  types  of  furnaces  have 
been  obtiained  hitherto  Ijy  the  use  of  wood  fuel. 
The  method  of  reduction  in  retorts  is  still  practised 
and  will  be  probably  further  developed  in  the 
treatment  of  rich  products  from  wet  concentrating 
mills.  The  use  of  nmltiple-hearth  roasting  furnaces 
for  the  treatment  of  cinnabar  concentrates  has 
scarcely  yet  passed  the  experimental  stage,  but 
these  furnaces  have  proved  more  economical  than 
the  .Scott  type  in  fuel  consumption,  and  by  reason 
of  their  lower  first  cost  and  greater  facilities  for 
control  are  Ukely  to  be  still  further  developed. 
Owing  to  the  high  losses  of  mercury  occurring  in 
the  tile  furnace  method  of  treatment  (20%  on 
comparatively  high-gra<le,  coarse  ore,  and  up  to 
40%  on  low-grade,  fine  ore),  a  wet  process  of 
extraction  Ls  desirable  ;  and  in  the  author's 
opinion  f\iture  developments  will  either  take  this 
course  or  remdt  in  the  improvement  of  wet  con- 
centration until  extractions  exceeding  00%  are 
possible  on  the  commercial  scale. — W.  E.  F.  P. 


Mercury  ;  Freezing  poitil  of  ■ 


.  R.  M.  Wilhelm. 
U..S.  Bureau  of  .Standards.  Scieid.  Paper 
No.  294.     .1.  Franklin  Inst.,  1016,   182,  525, 

UsTNf;  platinum  rf-sistance  thermometers,  cali- 
bratJ-d  at  O'C,  100' ('..  and  4446T.  (b.pt.  of 
sulfihur),  the  value  — '.iHHT-C.  was  found  for  the 
freezing  pfdnt  of  mercury.     This  is  in  very  good 


agreement  with  the  value.  — 38-89°  C,  obtainecl 
liv  Henning  in  1913  at  the  Reichsanstalt,  Cier- 
many.— B.  V.  S. 

Hi.'tmulli  :  Pure .     F.  Mylius  and  E.  C.roschulT. 

Z.  anori;.  t'heni..  1016.  96,  237—264.     Z.  angew. 
('hem..  1916,  29,  Rcf.,  45S. 

Cd.mmkkci.^l  samples  of  reputedlj  pure  bismiith 
all  contained  silver,  lead,  and  cop])er  ;  tin,  nickel, 
zinc,  and  platinum  witc  also  present  in  certain 
cases.  .Sivmplcs  of  ele(tiMl>'tic  bismuth  (contained 
platinimi  and  silver  and  traces  of  lead,  copper,  and 
zinc.  The  best  method  t>t  purification  was  found 
til  be  crystallisation  of  ntirmal  bismuth  nitnite 
fi-om  acid  aqueous  sohition  and  of  the  metfil  from 
(he  fused  imp-are  met^vl.  The  mcltint;  point  of  the 
liuresl  bisiiivitli  obtained  was  271*('.,  and  the 
electrical  resistance  of  piuo  bismuth  wire  was 
1-20  ohms. — A.  S. 

Secondary  mcials  in  the  United  Similes  in  1915. 
.\CCORDlNO  to  a  report  by  .1.  P.  Dunlop,  of  the 
United  States  tieological  Survey,  on  the 
liixiduction  of  secondary  copper,  7,inc,  lead,  tin, 
antimony,  and  aluminium  from  scraj>  metal. 
sweepings,  skimiiun;_;s  .and  dros.ses,  the  total 
\alue  oi  the  recovery  amount<-d  t<>  more  than 
.SI  14,000.000,  exclusive  of  the  value  of  old  iron, 
steel,  iilatinimi,  nickel,  gold,  silver,  and  other 
metals. 

Assimung  that  remelted  brass  had  an  average 
content  of  70  "„  copper,  the  total  recovery  of 
secondary  copper  was  106,lcS7  tons,  of  which 
29.7,S7  tons  «as  recovei'cd  by  plants  refining 
lirimary  metals  and  tlie  balance  by  plants  treating 
oidy  .secondary  materials.  Se<:ondary  lead  re- 
covered in  1915  amounted  to  78,900  tons.  The  total 
increase  over  1914  was  about  17,800  Urns,  and 
that  of  lead  in  alloys  more  than  10,700  tons. 
.Secondary  zinc,  including  that  in  brass,  amounted 
to  92,575  tons  in  1915,  being  equal  to  19%  of  the 
production  of  primary  spelter  in  the  United  States, 
.Se<'ondary  antimony  production  increased  from 
2646  short  tons  In  1914  to  3102  tons  in  1915,  all 
but  two  tons  being  recovered  in  alloys.  .Secondary 
tin  recovered  in  1915  was  equal  to  about  24%  of 
imports  as  metal  or  oxide,  being  13,650  tons  as 
compared  with  12.447  tons  in  1914.  The  metal 
recovered  as  tin  was  5250  t<ins  and  that  in  alloys 
and  chemical  compounds,  8400  tons.  The  latter 
includes  the  tin  content  of  products  made  from 
clean  tinplate  scrap,  consisting  niainly  of  tin 
chloride  with  some  oxide,  etc.  Secondary 
aluminium  recovery  in  1915  amounted  to  8500 
tons,  as  compared  with  4522  t«;ns  in  1914.  Of 
this  2.*-^00  tons  was  recovered  in  alloys,  mainly  of 
92  "u  ahiininium  and  8%  copper.  The  increase  in 
quantity  of  secondary  aluminium  in  1915  is  said 
to  he  due  to  the  u-se  of  bid  ca.stings  in  automobile 
manufacture. 

Flotation  [of  ores]  ;  Ixiboratory  experiments  on  the 

.     (".    Y.    Clayton.      Bull.    S<hool   of   Alines 

and    Met..   Univ.   of   Missouri.     Vol.   3,   No.    1.. 
Aug.,   1916.     40  pages. 

ExF'ERIMKNTS  Were  undertaken  to  compare  the 
value  of  difl'erent  oils  for  flotation  purposes  under 
the  same  conditions.  Those  oils  whi<,h  are  more 
or  less  miscible  with  water  (e.g.,  e.ssential  and 
pine  oils,  cresol,  wood  creosote)  seem  to  be  the 
ix'st  in  regard  to  frothing  properties  ;  those  tliat 
give  an  eidiciucral.  small-bubble  fn)th  yi(4<l  a 
(leaner  concentrate  than  oils  which  form  a  thick 
stilT  froth  (e.g.,  fixed  oils,  coal  tar,  wood  tar) 
though  in  the  latter  case  the  recovery  may  be 
greater.  To  get  a  clean  concentrate  it  may 
therefore  be  necessary  to  sacrifice  n^covery,  and 
\'ice  versa.  With  a  low-grade  dolomitic  lead  ore, 
(•((.il-tar  creosote  gave  the  jiurest  con(-entrate 
(Pb  74%),  oil  of  cloves  giving  the  highest  extrac- 
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tion.  With  a  zinc  slimo  (/n  1-75%)  pine  oil  gave 
a  r)0%  conrontrati-,  a  mixture  of  creosote  and 
rcfiniKl  tar  a  40",,  pmdvict.  Oils  givin|{  good 
flotation  ri'sults  wore  found  to  have  a  high  di- 
electric constant.  As  the  quantity  of  adilfd  oil 
ini'n'Ased  above  a  certain  quantity,  the  purity  and 
quantity  of  concentrate  decreased.  The  dotation 
concentrates  submitted  to  screen  analysis  showed 
tlie  laricest  i>roportion  of  gangue  in  the  finest 
material. — W.  K.  S. 

.\ew  method  for  meiisiiriiig  resistivity  of  molten 
materials.  liesulls  for  certain  alloys.  Xorthrup 
.ind  Sherwood.    See  XI. 

High  Ifmperature  heat  developed  during  electrolysis. 
Hering.  See  XI. 

Patents. 
Hoasling  ftirtiaces  ;  Mechanical .  A.  Zavelberg, 

Hohenlohehiitte,   Oermanv.     Eng.  Pat.   12,708, 

Sept.  4,  1915. 
Tilio  air  which  is  circulated  through  the  hollow 
rake-arms  and  rakes  to  cool  them,  is  discharged 
through  oiitlet  ports,  inclined  downwards,  in  the 
rear  faces  of  the  rakes,  thus  coming  directly  in 
contact  with  material  which  has  been  broken  up 
by  the  rakes. — A.  S. 

Cupolas  and  other  shaft  furnaces.  J.  A.  Parsons, 
.Johannesburg,  Transvaal.  Eng.  Pat.  14,20.'5, 
Oct.  7,  1915. 
\  TUBULAR  air-blast  heater  forms  a  continuation 
of  the  furnace  stack  above  the  charging  floor,  and 
comprises  upper  and  lower  headei-s  connected  by 
vertical  heating  pipes,  with  baffles  between  the 
wall  of  the  stack  and  the  pipes.  The  air  enters 
through  the  upper  header,  and  the  lower  header 
communicates  with  down-take  pipes  connected 
«ith  corresponding  tuyeres. — W.  K.  S. 

Tin  from  tinned  iron-scrap  ;    Process  of  separating 

and  removing  all  the .     P.  Marino.  London. 

Eng.  Pat.  14,231,  Oct.  7,  1915. 
TuE  scrap  is  treated  with  a  solution  of  an  alkali 
bichromate  in  hydrochloric  acid. — W.  K.  S. 

Soldering  of  aluminium  or  aluminium  alloys. 
W.  Overend,  H.  G.  Grinlinton,  and  Overend 
Aluminium  Soldering  Processes.  Ltd.,  Aik  kland, 
N.Z.  Eng.  Pat.  17,118,  Dec.  (5,  1915. 
The  surface  of  the  aluminium  is  prepared,  prior 
to  soldering,  by  heating  it  and  applying  a  flux 
of  steiiric  acid  and  then  an  aUoy  of  tin  and  zinc. 
The  temperature  is  raised  to  melt  the  alloy,  and 
the  heating  maintained  whilst  the  surfa<'e  of  the 
aluminium  is  gently  rubbed  by  a  special  tool  com- 
prising a  strip  of  zinc.  The  molt«n  alloy  is  dis- 
tributed, and  the  coating  of  oxide  on  the  surface 
of  the  aluminium  is  acted  upon  by  the  tool,  thus 
causing  the  oxide  to  separate  from  the  metal  and 
mix  with  the  molten  alloy.  The  action  is  carried 
on  at,  or  above,  the  temperature  at  which  the  zinc 
is  melted,  and  the  surface  of  the  aluminium  becomes 
covered  or  alloyed  with  a  coating  consisting 
practically  whoUy  of  tin,  the  surplus  alloy  being 
wiped  off.  The  heating  of  the  coated  aluminium 
is  continued,  and  an  alloy  of  tin  and  cadmium 
applied,  using  stearic  acid  as  a  flux.  The  pre- 
pared surfaces,  covered  with  the  aUoy  of  tin  and 
cadmium,  are  then  soldered  or  sweated  together, 
with  Uie  use  of  stearic  acid  as  a  flux. — B.  N. 

Oil  flotation ;     Process   of  and   apparatus  for  the 

separation     of    lyietallifcrous    particles    by . 

Metallurgical  Co.  of  America,  New  York, 
Assignees  of  D.  F.  Halev,  Wallace.  Idaho.  U.S.A. 
Eng.  Pat.  100.637.  ilav  !).  lt)16  (Appl.  No.  6658 
of  1916).  TTnder  Int.  Conv.,  June  4,  1915. 
TliE  ore  pulp  is  mixed  with  oil,  or  oil  and  air, 
and  discharged  downwards  in  the  form  of  a  jet 


of  high  velocity  on  to  the  surface  of  a  confined 
body  of  liquid  of  relatively  small  volume,  so  as  to 
aerate  the  pulp  and  form  a  froth  as  a  result  of  th<- 
splasliing  action.  Tlie  froth  and  lic^uid  overflow 
into  a  flotation  box  where  the  froth  is  skimmed  oil 
liy  a  slowly  rotating  scr.iper.  The  colloidal  and 
slimy  gangue  matter  just  below  the  froth  is  removed 
separately  through  an  adjustable  outlet  ;  t he 
tailings  are  disch.arged  through  a  valved  oiitlet 
at  the  bottom  of  the  box. — W.  K.  S. 


Ingots  and  castings  ;   I'rodiwtion  of- 


Sir  W.  G. 
-Vrmstrong,  Whitworth  and  Co.,  Ltd.,  Newcaslle- 
upon-T>Tie,  E.  !•'.  Law,  Manchester,  and  C.  P. 
Sandberg,  London.  Eng.  I'at.  101,(550,  Feb.  7, 
1916.     (Appl.  No.   1810  of   1916.) 

In  order  to  keep  the  ingot  molten  and  jjrevent 
piping,  blowholes,  and  segregation,  the  mould  is 
provided  at  the  bottom  with  a  loose  electrical 
contact  device,  and  an  arc  is  produced  between 
( he  top  of  the  casting  and  an  electrode  above  it. 

— W.  R.  S. 

Silver  and  gold;  Extraction  of  silver,  or fro7n 

ores.  J.  Y.  Johnson.  London.  From  M.  H. 
Caron,  Weltevreden,  Java.  Eng.  Pat.  101.665, 
Apr.  10,  1916.     (Appl.  No.  5249  of  1916.) 

Silver  or  gold  ores  cont.aining  manganese  dioxide 
are  svibjected  to  a  reducing  roast  preparatory  to 
amalgamation  or  cyaniding. — W.  R.  S. 

Heal  treatment  [of  metals].  W.  J.  Wrighton, 
PhUadelphia.  U.S.A.  Eng.  Pat.  100,679.  Mav  3, 
1916.  (Appl.  No.  6356  of  1916.)  Under  int. 
Conv.,  June  15,  1915. 

A  THERMO-COUPLE  Or  other  heat-responsive  device 
is  placed  within  the  furnace  chamber  in  which  the 
metal  is  heated,  not  necessarily  in  contact  wiCh 
the  metal,  and  a  temperature-time  curve  is  plotted. 
The  critical  range  of  the  metal  is  indicated  by 
abrupt  changes  in  the  direction  of  the  curve.  It 
is  thus  possible  to  control  processes  of  heat  treat- 
ment involving  the  heating  of  the  metal  to  or 
above  the  critical  range,  and  the  "  soaking  " 
operation  may  be  omitted.  The  process  is  based 
on  the  fact  that  although  the  thermo-couple,  even 
if  in  direct  contact  with  the  outer  surface  of  the 
metal,  does  not  register  the  tnie  temperature  of  the 
metal  unless  the  latter  be  kept  at  a  given  tem- 
perature for  a  considerable  time,  yet  the  critical 
point  or  range  occurs  at  the  same  time  on  the 
temperatiu-e-time  curve  of  the  external  thermo- 
couple as  on  the  corresponding  curve  of  a  thermo- 
couple placed  at  any  point  within  the  mass  of 
metal.     The  thermo-couple  need  not  be  calibrated. 

—A.  S. 


-from  alloys  con- 


Zinc  ;  Process  for  separating  - 

taining  it.     Q.   Heinecker,   Breslau.     Ger.   Pat. 
294,287.  Feb.  5,  1916. 

The  alloy  is  melted  in  a  pot  placed  in  the  upper 
part  of  a  furnace.  In  the  bottom  of  the  pot  is 
an  opening  which  is  alternately  opened  and  closed, 
in  rapid  .succession,  by  a  valve.  The  molten 
alloy  flows  through  the  opening  and  through  a 
short  connecting  "tube  and  is  discharged  into  » 
retort  in  the  lower  part  of  the  furnace.  The  zinc 
is  volatilised  in  this  retort  and  the  vapour  pa.sses 
to  a  condenser. — A.  S.  ->q 

Classifier  and  detcatercr.  W.  J.  Boudwin,  Assignor 
to  The  General  Engineering  Co.,  Salt  Lake  City, 
Utah.  U.S.  Pat.  1,201,014,  Oct.  10,  1916. 
Date  of  appl.,  July  22,  1916. 

Ore-concentrating  apparatus.  T.  A.  Janney,  Gar- 
field, Utah.  U.S.  Pat.  1,201,053,  Oct.  10,  1916. 
Date  of  appl.,  Apr.  23,  1914. 
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[Not.  30,  1918. 


SimuUanroits    purifiraii'in,    desiccatiotty  and    con- 

emiralinn     of     [blast-furnacf]     gases.  Fr.     Pat. 
47S.'i«0.     Sef  U.K. 

Apparatus  for   dri/ing   bricks,   artificial  stone,   and 

ores  by  hot  tf<J.</e  gases  and  hot  air.  Ger.   Pat. 
294.014.     ^«-f  IX. 


XL— ELECTRO-CHEMISTRY. 

Molten     materiaU  ;     Seic     method    for     measuring 

resistivity    of  .     Pestilts    for   certain    alloys. 

E.  F.  Northrup  and  R.  G.  Sherwood.  J. 
Franklin  Inst..  1010,  182,  477—509. 
A  DFPCRipnoN  is  eiven  of  two  tvpes  of  a  "  resist- 
ompter  "  whii'h  is  inserted  directly  into  a  consider- 
able mass  of  the  molten  material  whose  resistivity 
it  is  desired  to  n\easure.  Tiinpsten  or  molylidennm 
wire*!  are  used  both  for  current  and  potential 
temiinals.  The  latter,  which  ser\e  for  measuring 
potential  drop  when  current  is  passetl  through  the 
"  resist^inet*r."  are  arranged  so  that  the  distance 
between  the  points  is  constant.  Tlie  cros.s-section 
and  length  of  the  tluid-column  of  which  the 
resistance  is  measured  are  thus  made  invariant. 
The  const.int  of  the  "  resistometer  "  is  obtained 
bv  measuring  the  resistance  when  pure  mercury  is 
taken.  The  temperature  of  the  cohimn  is 
measured  bv  a  thermo-couple.  Alternating  cur- 
rent must  lie  used  for  the  measuring  cuirent  to 
avoid  difficulties  arising  from  parasitic  electro- 
motive forces  and  currents.  These  become  so  large 
and  erratic  above  500°  C.  that  accurate  measiu-e- 
ments  become  exceedingly  difficult  when  direct 
current  is  used  as  the  measuring  current.  A 
specially  designed  alternating-current  galvano- 
me?t«r  is  used,  and  resistivity  readings  are  made 
directlv  in  microhms  per  cm.  cube  with  a  Kelvin 
doulile-bridge.  Resistivity-temperature  cur\-es  for 
several  met-ala  and  alloys  are  given,  a  common 
characteristic  being  their  linear  character  for  the 
molten  materials.'  The  curves  obtained  with 
tiifferent  bismuth-tin  alloys  in  tlie  molten  sta,te 
have  approximately  the  same  slope,  and  a  linear 
relation  exists  between  the  resistivity  of  these 
alloys  and  the  percentage  of  grm.-atoms  of  each 
constituent. — T.  St. 

Electrical      conductivity ;       Chemical      composition 

versus .     C.   G.   Fink.     .\mer.   Chem.   Soc, 

Sept.  2«.  1916.  Met.  and  Chem.  Eng.,  1916,  15, 
464 — 465. 
From  observations  made  on  a  black  metal  powder 
(tungsten),  a  white  insulatf>r  powder  (thoria).  and 
mixtures  of  these,  which  were  pressed  into  reds  and 
heated  to  KOO'C.  in  a  "tungsten  hydi-ogen 
furnace,"  it  is  concluded  that  the  electrical  con- 
ductivity of  a  substance  is  dependent  up<>n  the 
shape  and  dLstrilmt ion  of  the  compfment  grains  or 
particles  and  upon  the  presence  or  absence  of  thin 
films  of  secondary  material  enveloping  su(  h  grains. 
On  this  basis  the" comparatively  high  conductivity 
of  pels  containing  only  a  trace  of  conducting 
material  is  explicable';  and  also  the  marked 
difference  in  resistance  between,  for  example,  two 
5»mples  of  commercial  copper  of  identical  com- 
pT'SitJon  but  having  the  impurity  unifoi-mly  dis- 
solved in  one  lase.  and  forming  a  (ihn  ("  cement  ") 
arxMjnd  the  grains  of  the  pure  metal  in  the  other. 
The  high  resistance  of  such  films  of  copper  sul- 
phide, oxide,  or  arsenide  would  account  for  the 
high  resistivity  of  cr.pyier  containing  only  traces 
of  these  impurities. — \\.  E.  F.  I'. 

High  temperature  heal  developed  during  electrolysis. 

C.  Ilering.   Amer.  Electrochem.  Soc,  Sept.,  1916. 

Met.  and  Chem.  Eng.,  1916,  15,  4.54 — 455. 
When  the  current  density  on  a  cathode  immersed 


in  certain  aquei>us  electrolytes  is  incMvased 
sutliciently,  tlie  cathode  beconies  red  hot  and  m,ay 
even  melt.  In  the  present  experiment-s  a  lead 
anode  was  employed  with  a  small  cathode  of  thin 
sheet  iron  in  an  electi'oh't.e  of  dilute  suliihuric  acid 
(s|).gr.  1-2).  the  cathode  being  gradually  noised 
until  the  Ivigh  temperature  effect  was  pi-oduced 
and  then  slowly  lowered  again  in  the  electrolyte. 
The  high  temperature  condition  was  foiuid  to  per- 
sist for  a  depth  considerably  greater  than  that 
at  whiih  it  was  fii-st  produced  during  the  raising 
of  the  electrode.  The  red-hot  period  was  suc- 
ceeded by  a  stage  in  which  the  cathod<>  was 
enveloped  by  a  blue,  hissing  film  which.  Jis  the 
lowering  proceedcKl.  broke  suddenly,  tlms  c-ausing 
the  surface  of  the  cathode  to  be  again  wett<>d  and 
the  normal  conditions  of  electrolysis  to  be  reat.ored. 
I>uring  the  heating  period,  globules  of  black, 
brittle  material  were  formed  on  the  cathode — 
liresumably  black  iron  oxide  form(>d  by  trans- 
ference of  oxygen  across  the  gas  film  through 
which  the  paswige  of  the  current  appeared  t<i  take 
place  by  arcing.  The  surface  energy  di'veloped 
on  the  cathode  during  the  first  and  second  sUvges 
of  heating  and  at  the  final  breaking  of  the  film 
amounted  to  about  :i70.  250,  and  120  k\v.  per  sq. 
ft.  respectively  ;  870  kw.  represents  a  rate  of 
surface  heating  about  I -10  times  that  obtained 
ill  ordinary  bi>iler  practice,  and  is  nUK'h  higher 
than  that  obtainable  by  a  blast  flame.  The  surface 
hardening  of  steel  objects  by  this  method,  although 
impracticable  at  the  voltages  used  (up  to  120) 
owing  to  oxidation,  nvight  lie  possible  with  more 
rapid  heating  at  higher  voltages  ;  and  the  method 
might  be  employed,  tor  example,  in  alloying  a 
metal  surface  with  another  metal  jilated  upon  it. 

— W.  K.  V.  P. 

Chemical  reactions  tinder  the  influence  of  the  electric 
discharge  in  an  atmosphere  nf  an  inert  gas.  F. 
Skaupy.     Ber.,  1911),  49,  2005— 200(>. 

It  has  previou-sly  been  showTi  that  a  separation 
of  the  components  of  gasetnis  mixtures  can  be 
effected  by  means  of  a  direct  ciUTent  in  a  discharge 
tube  (this" J..  19 IB.  106!>).  and  it  is  now  found  that 
by  similar  means  the  components  "f  dissociable 
gaseous  compounds,  such  as  aluminixim  chloride, 
can  be  completely  separated  and  either  deposited 
or  led  off  from  the  neighbourhood  of  the  electmdes. 
By  carrying  out  the  discharge  in  an  atmo.sphere 
of"  an  inert  gas,  such  as  helium  or  argon,  lower 
potentials  can  be  employed,  and  the  electrodes 
can  be  protected  fnnii  (lie  aition  of  the  reacting 
materials  by  restricting  the  latter  to  the  middle 
pcTtion  of  the  discharge  tube,  and  sejiarating  the 
reaition  products,  eg.,  by  condensation,  before 
they  reach  the  elect  it  ides.  By  a  further  application 
of  the  methi'd  certain  reactions  can  be  bi-ou'.'ht 
about  under  the  influence  of  tlu"  discharge,  either 
direct  <'r  altemat ing.  Tims  if  hydiocarbim  vapours 
are  led  into  the  tube,  polymerisation,  without  any 
trace  of  larbonisation,  occurs  with  considerable 
reaction  velocity,  and  carl)on-cont!iining  ga-ses 
or  vapours  mixed  with  nil  rogen  are  converted  into 
organic  nitrogen  compounds. —  G.  F.  M. 

Patents. 

l-JlectroU/tir  cells  [tor  decomposition  of  icater].  0. 
(  hurihill  ard  Co..  Ltd.,  I^)ndon,  and  E. 
(Jeeraerd,  Oldham.  Lanes.  Eng.  Pat.  101,598, 
May   11,   1910.      (Appl.  No.  6735  of  1910.) 

TiiK  sides  of  the  cell  are  used  as  electrodes,  and, 
in  place  of  a  diaphragm,  two  series  of  super- 
imposed vanes  of  non-conducting  niat<'rial  are 
placed  close  to,  but  not,  necessarily  t/o\i<  hmg.  the 
faces  of  the  respei  tive  electrodes,  and  are  inchned 
thereto  at  a  suitable  angle  in  order  to  defle<;t  the 
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gas  towards  tho  clt'ctrode  at.  which  it  was  hberated. 
The  "las  passes  citlu'i'  Ihitinj.'!!  llio  naiiiiw-  iiassajies 
between  the  extremities  ui  tlie  vanes  and  the 
eleetrode,  or  thi-oiifili  vertiial  (jixioves  in  the 
electi-ode  to  t}ie  respective  receivers  for  the 
hydrogen  and  oxyjren.- — B.  N. 

Ozone  ;    [Electrical]  apparatus  for  producing . 

J.  Steyuis.     Fr.  Pat.  478,133,  July  17,  1914. 

Condensation  of  moisture  on  a  high-tension 
appjvratus  for  the  pi-odiiction  ot  ozone  is  ijrexented 
by  einlosins:;  the  generator,  the  refrigerating 
apparatus  for  drying  the  air  to  be  o-^onised,  and 
the  transfornior  in  an  air-tiglit,  Ixeat-insulated 
chamber  ILUed  with  dry  air.  The  movable  elec- 
trodes antl  dielectrics  may  be  remov<Kl  fix>m 
the  generator,  without  removing  tliem  from  the 
chamber. — B.  N. 

Furnaces ;     Method    and    apparalits    for    treating 

mattriuls    in    electric .     Soc.    Anon.   Mt^tal- 

lurgique    "  Proi^dds    de     Laval."        Fr.     Pat. 
47»,940,  June  7,  1915. 

See  U.S.  I'at.  1,196,202  of  1916  ;  this  J.,  1916,  1068. 
Electric  furnaces;   Treatment  of  materials  in - 


Soc.  Anon.  M^tallurgique  "  Proc^dfe  de  Laval." 
Fr.  Pat.  478,941,  June  7,  1915. 

Ske  U.S.  Pat.  1,160,244  of  1915  ;  this  J.,  1916,  259. 


Production  of  cuprous  oxide  electrolytieaUy. 
Pat.  14,310.     See  VII. 


Eng. 


Preparation   of  aluminium   nitride   in   electric   arc 
furnaces.  Addition  to  Fr.  Pat.  465,807.   See  VII. 


Electrolytic  manufacture  of  caustic  potash. 
478,371.     Sec  VII. 


Fr.  Pat. 


XII.— FATS;    OILS;    WAXES. 

Ray  liver  oils.      M.  Tsujimoto.     Kogvo-Kwagaku- 
Zasslii  (J.  Chem.  Ind.,  Tokyo),  1916."  19,  833-841. 

Oils  extracted  from  the  Uvers  of  five  species  of 
Japanese  rays  gave  tlie  following  values  : — 


cation  value  (V).  and  the  iodine  value  (/)  w  giv 
by   tlie   expression  : 

(nt—l)l(nf  +  2)  X  100/d/  = 

33  07 -j-00007.0/— 001375  F+0002(<— 15). 


Extracted    soya 


meal    poisoning. 
Patknts. 


See    XIXa., 


Glycerides  ;   Process   of  saponifying .     Process 

of  producing  fatly  acids  and  manufaclurc  of  soap 
a)id  caiidtcs  tkcrcfrom.  S.  O.  S.  Dicker.  London. 
From  The  Ueuter  Process  t'o.,  Chicago.  U..S.A. 
Kng.  Pats.  (A)  9393  and  (k)  9394,  June  26.  1915. 
(A)  Till-;  glycerides  are  fractionally  saponified  by 
boiling  witii  sulphonic  acids,  such  as  Twitchell's 
reagent  (Eng.  Pat.  474!  of  1898  ;  this  J.,  1898,  588), 
the  discolouretl  fatty  acids  being  removed  after 
each  stage,  antl  only  the  watery  portion  returned 
to  the  saponifying  vessel  for  the  next  boiling.  In 
this  way  a  much  whiter  product  is  obtained.  (B) 
The  process  claimed  in  (.\)  is  adapted  to  the  pro- 
duction of  fattv  acids  in  accordance  with  l''.ng. 
Pat.  10,199  of  1913  (this  J.,  1914,  603).  Saponific- 
ation Ls  ell'ected  by  means  of  an  organic  catalyst  in 
the  absence  of  air,  while  impurities  are  removed 
between  the  successive  boilings.  .Soap,  candles, 
etc.,  made  from  the  resulting  fatty  acitis  are  not 
discoloured  by  expo.sure  to  air  and  sunlight  for 
10  (lays.— C.  A.  .M. 

Catalysis  [for  hydrogenating  oils] ;    Preparation  of 

.  E.  B.  Higgins,  Liverpool.  Eng.  Pat.  21,041, 

Sept.  17,  1913. 
Fatty  acid  salts  of  nickel,  cobalt,  iron,  or  copper 
are  heated  in  an  ineit  medium,  such  as  a  fatty 
oil,  until  the  mass  blackens.  The  process  is  pre- 
ferably carried  out  in  a  vessel  from  which  air  is 
excluded,  e.g.,  by  passing  a  stream  of  a  gas  such 
as  niti-ogen  or  carbon  dioxide  through  the  mixture^ 

— C.  A.  M.' 


Fish  oils  ;   Process  for  deodorising  - 


G.  Weiss, 


llilchenbach.   tier.  Pat.  294,136,  June  5,  1913. 

The  oil  is  heated  at  about  200°  C.  at  atmospheric 

pressure    and    subsequently    treated    with    steam 


Guitar  Ilsh, 
Rhinobatus 
scfUegetii. 

Common  ray. 

Raja 

lenojei. 

■■  Uchiwa 

zani6." 

DUcobatiiK 

sinensU. 

Sting-ray, 
Das<jalis 
akujei. 

Eagle  ray, 

iiyliobatU 

toOiei. 

8p.gr.  at  15''/4°  C. 

0-9267 

2-66 
182-81 
183-67 

1-4S25 
87-3 

3-15 
34—35 
60-20 
70-03 

0-9329 

2-02 
182-69 
200-06 

1-4843 
90-4 

3-11 
28—29 
65-23 
69-97 

0-9324 

2-36 
179-36 
192-54 

1-4826 
87-5 

2-00 

62-96 
70-36 

0-9318 

117 
183-10 
184-.10 

1-4827 
87-6 

2-94 
34—35 
63-08 
70-79 

0-9203 

Add  value      

0-83 

Saponif.  value    

175-18 

ICHline  value  (Wijs) 

136-08 

Ref.  index  at  20°  C 

1-4773 

Butyrorefractometer,  20°  (; 

I'nsapdnif.  matter,  per  cent 

Melting  pt.  of  fatty  acids.  °  C 

PolybromidCB  of  fatty  acidst  ijer  cjiit. 
Br  content  of  polybromidcs,  per  cent. 

78-2 

4-47 

above  37 

33-51 

68-87 

The  polybromide.s  (insoluble  in  ether)  turned  black 
and  detomposed  above  200^  C.  The  unsaponifi- 
able  matters  were  crystalline  and  semi-solid.  They 
contained  cholesterol,  but  were  free  from  the 
liquid  hvdrocarbon  found  in  shark  oils  (this  J., 
1916,609,  1121).  The  charactei-s  of  the  hver  oils 
from  the  common  ray,  "  uchiwa-zam^,"  and 
sting-ray  resemble  those  of  shark  liver  oils  of  high 
8p.gr.,  such  as  the  liver  oils  of  the  dog  shark, 
hammer-headed  shark,  and  angel-ftsh. — C.  A.  M. 

Oils  and  fats  ;  Relation  hetween  the  most  important 

physical  and  chanical  con.sta>}ts  of .     H.  J. 

Backer.     Chem.  Weekblad,  1916,  13,  954—967. 
J.  Chem.  Soc,  1916,  110,  u.,  543. 

PoR  oils  and  fats  composed  solely  of  mixtures  of 
glyceryl  esters  of  saturated  and  unsaturated 
mono-carbox}  lie  acids,  the  relation  between  the 
refractive  index  (71),  the  densitv  (</).  the  saponifl- 


I    in    the    presence    of    basic    substances,    especially 
I    oxides  or  hydroxides  of  alkah,  alkaUne-earth,  or 
j    other  metals.     The  deodorised  oils  are  not  darker 
in  colour  than  the  original  oils. — A.  S. 

i  Process  for  preventing  floccidation  of  calcium 
soaps  in  washing  baths.  Ger.  Pat.  294,028. 
Sec  VI. 


Xm.— PAINTS  ; 


PIGMENTS  ; 
RESINS. 


VARNISHES ; 


Resin  lirom  tcood  pulp  icaste  lyes]  ;   Liquid  Swedish 

.      K.  Lorentz.  Seifensieder-Zeit.,  1916,  43, 

501 — 502.  Z.  angew.  Chem.,  1916,  29,  Ref.,  445. 
The  liquid  resin  obtained  from  wood  pulp  wast« 
lyes  by  treatment  with  acid  was  foitnerly  a  waste 
product,  but  cannot  now  be  obtained  at  a  lower 


IIU 


Ci-  XIV.— INDIA-BDBBEK ;   GUTTA-PERCHA. 


IN'OT.  30,  1918. 


prit-c  than  M.OO  per  100  kilos,  (alniut  4  Id.  per  lb.). 
Tlie  resin  »htj>in>il  fnMii  s.ulplmtf-ielliilosi>  waste 
ly«>  is  liu'hf  brown.  Imt  jrradually  darkens  on 
exposure  U>  air  until  ultimately  it  lieeonies  black. 
It  has  an  unplejisjint  odour  and  has  iu>  dryinjr 
pioperlics.  It  contains  fatty  acids,  a  yellow 
colouring  matter,  and  resins,  and  may  lie  used  in 
soap  manufactun".  The  resin  fi-om  sulphite-pulp 
waste  lyes  has  a  hiirh  sulphur  content.  It  has  an 
unpleasiint  odour,  hut.  unlike  tliat  from  sulphate 
lyes,  is  soluble  in  water  and  has  drying;  pi-opertics. 
It  is  not  suitable  for  soap  manufactui-e,  but  may 
tind  application  in  the  varnish  industiy  and  in  the 
manufacture  of  a<Uiesives.  The  crude  I'esiii  may  lie 
refined  by  distillation,  by  boilini;  with  sulphuric 
acid  or  with  a  stronj;  solution  of  sodium  chloride 
and  nulk  of  lime,  or  by  sjiponification.  Hleaclun^; 
is  l>est  effected  with  bleachintr  powder.  The  cnide 
resin  may  be  used  in  the  preparation  of  wairon- 
grease,  lubricants  for  driving  belts,  jind  liird- 
linie. — A.  S. 

The  re»in  vf  coniferous  tcooils.  aiul  den'si>iifi<-<itio)i 
of  icood  pulp.     Sieber.     See  V. 

Patents. 

Coloured  lime  and  process  of  producing  same. 
(i.  1.  Keck,  Springfield,  Ohio,  U,.S,A.  Eng,  Pat. 
101,514,  Apr.  13. 1916.     (Appl.  No.  542.5  of  191(5.) 

QiricKLiME  is  slaked  with  a  quantity  of  coloiired 
water  suflicient  to  hydrate  the  lime  and  leave  it 
as  a  dry,  uniformly  coli>ured  powder  suitable  for 
wall  paints,  etc.,  or  the  quicklime  may  be  mixed 
with  colouruig  matter  before  the  addition  of  the 
water. — C.  A.  M. 

Z^nc  ichiie ;     Process   of   viunukuiurimi .      'J'. 

Weirensho,  Ltd.    Fr.  Pat,  4791014,  Aug.  28,  1915, 

Zinc  liydroxide  is  precipitated  from  ii,n  aqueims 
solution  of  zinc  .sulphate  by  means  of  iniJk  of  Ume, 
in  presence  of  sodium  .sulphate  or  a  mixture  of 
sodium  sulphate  \\  ith  cblo rides,  and  the  prei  ipitate 
is  filtered  ofT  Avhile  the  calcium  sulphate  still 
remains  in  the  form  of  a  supei'saturated  solution, 
and  is  subsequentlv  converted  into  zinc  white, 

—C.  A.  M, 

L'llrumarine  ;    Manufacture  of ,    (iebr,  Vo.ssen. 

Aachen,  and   L.    Book,   Bad   IIomberg-Kii-dorf. 
tier.  Pat.  293,:J10,  Mar.  25,  1915. 

.Sulphur  contaminated  with  tar,  as  obtained 
from  spent  oxide  from  gas  purificaliion  by  extinc- 
tion, distillation,  or  the  like,  is  used  in  the  manu- 
facture of  ultramarine, — A,  S. 

Coiidensalion  products  [from  phenols  and  formalde- 
hyde] and  method  of  manufacturinij  a  Kubstance 
capable  of  replaciruj  ivory,  mother  of  pearl, 
celluloid,  etc.,  and  its  applications  in  dentistry 
and  industry.  I,.  Kileitsen.  Fr.  Pat,  478, 8S4, 
.May  1.3.  1914. 

PliKNoL,s  or  their  homologues  are  fused  with  a 
substance  capable  of  jaelding  formaldehyde 
(trioxymethylene),  1  U>  10%  of  a  base  (soda 
solution)  is  added,  and  then  an  acid  to  effect  the 
final  condensation,  which  takes  place  without 
elimination  of  water  or  separation  of  the  con- 
stituents. The  use  of  phosphoric:  acid,  alone  or  in 
admixture  with  other  acids,  gives  a  white  trans- 
lucent produit,  while  ahohols  and  esters  (notably 
amyl  alcohol  and  amyl  acetate)  insf)luble  in  water 
but  <-apable  of  dLssolving  the  pr<jdu':t,  may  be 
introduced  to  increase  the  transparency.  Colcnu-- 
ing  matters  may  also  be  incoi^x'rated.  The 
pn-duct  may  be  moulded,  with  or  without  piessure. 
and  in  dentistry  may  be  u.sed  for  aitificial  teeth 
and  plates,  and  for  stopping  teeth. — C.  A.  .M. 


I'henols  and  aldehydes  ;   Condensation  product  front 

.     W.  Keeser.     Fr.  Pat,   479.:?19,  July  20. 

1915.     Under  Int.  Conv.,  .luly  29,   1914, 

t'(»;DKNS.\TioN  pixiducts  are  prepared  from  a 
mixture  of  oils  or  fats  with  aldehydes  and  phenols, 
which  is  treated  with  alkali  in  about  twice  the 
ju-oportion  required  to  saponify  the  fats  :  or  a 
mixture  of  about  eqvial  quaiiiitics  of  oils  and 
ri'sins  (preferably  colophony)  or  of  resins  alone 
(preferably  in  half  the  molecular  proportion  of 
tlu'  phenols)  mav  be  used  instead  of  the  oil  or  fat. 

— C.  A.  M. 

Cellulose  esters  ;     Varnishes  trith   a  basis  of  , 

T.,  ("lament  and  C.  UiviiMe,      Fr.  Pat.  479,387, 
July  2(1,  1915. 

I'^ruYi.  acetoacetate  and  methyl  acetoacetate  are 
employed  as  the  least  volatile  constituents  of 
solvents  tor  cellulose  estei's.  iiarticidarly  cellulose 
acetate,  to  prevent  deposition  of  moisture  and 
prei  ipitation  of  the  ester  during  the  drying  of 
the  varnish.  For  example,  .-i  varnish  composed 
of  cellulose  acetiite.  10  gnus.,  acetone  40  gnus,, 
alcohol  25  grms.,  benzene  25  grms.,  and  ethyl 
.icetoacetate  10  grms.,  dries  in  air  to  a  bright 
transparent  fihn, — P,  .Si>. 

CoHTnarone    resin  ;      Manufacture    of    hard,    pale- 
coloured  ,       1\  TI,   Meyer,  Hannover-Iiain- 

holz.     Ger,  Pat,  294,107,  Feb,  1,  1910. 

.SdLVKNT  naphtha  is  polymerised  in  the  usual 
manner  bv  treatment  with  acid  (compare  KUis 
and  Rabiiiovitz,  this  J.,  1910,  1025)  and  then 
vigorously  agitated  with  a  slight  excess  of  powdered 
alkali  or  alkaUne-carlh  carbonates,  preferably  with 
addition  of  a  small  quantity  of  sodium  or  barium 
l)eroxide,  until  the  acid  is  comi)leteIy  ueut rali.sed. 
The  liquid  is  separated  by  <lecantatiou,  filtration, 
or  centrifuging,  and  volatile  constituents  removed 
by  distillation, — A.  S. 

Sizing  of  wooden  articles  ;     Waterproof  ,      H. 

Grunewald,  Hanover.     Ger.  Pat,  293,305,  Nov. 
S,   1914. 

After  applying  the  size,  the  articles  are  immereed 
in  a  bath  of  formaldehyde  for  at  least  12  hours  and 
then  dried, — A.  S, 


XIV.— INDIA-RUBBER  :    GUTTA-PERCHA. 


Rubber    later  :      Treatment    of 


with    sodium 


fonnuldehyde  hydrosulphile.     A,  Dubosc.     Oiout. 
et  Gutta-penlia,  1910,  13,  9031 — 9032, 

It  is  doubtful  whether  the  small  quantity  of 
sodium  bisulpliite  used  in  order  to  produce  pale 
rubber  from  JJevea  latex  is  .sufficient  to  destroy 
the  colour-producing  enzymes,  as  suggested  by 
Beadle  and  Stevens  (this  J,,  1915,  1  101),  but  there 
can  be  no  doubt  that  the  small  qviantity  of 
coloiu'ing  matter  already  formed  is  bleached  by 
the  sulphur  dioxide  liljerated  in  presence  of  acetic 
acid.  Strongly  coloured  crepes  can  be  decolorisetl 
l)y  the  action  of  hot  or  cold  solutions  of  sodium 
formaldehydesulphoxylate,  especially  in  presence 
of  a  sm.ill  quantity  of  liisulphite,  aU'l  the  use  of 
the  former  substr.nce  and  its  congeners  (known 
<()uunercially  as  Ronf/alilrs  or  llyraldiles)  in 
preference  t<i  bisulphite  is  suggested.  The  a<'tior> 
of  these  substances  is  at  once  reducing,  ua  hydro- 
sulphites,  and  antiseptic,  as  aldehyde  derivatives. 

— E.  W.L. 

Ilevca  latex  ;    JJislribulion  oj  iiilroijen  in  coagiUutn 

and   scrum    of on    eoaquldtion   with   aeelie 

acid.     B.  J,   Katon  and  V.  \\.  V.  Day.-    Agrir. 
Bull,  Fed,  .Malay  States.  1910.  4,  3.50—353. 
Latbx  was  diluted  with  water  until  it  contained 
15    lb.    dry    mbber    per    gallon.      One    gallon    of 
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dilutiil  latf.v  wa.s  coagulated  witlx  .'i  oz.  of  a  5% 
solution  of  a<ftic  ai'id,  and  the  coasiilum  was  left 
in  the  scnini  overniplit.  100  parts  liv  weight  of 
latex  Uoiitiiinini;  Oil",,  N)  yielded  (i7  parts 
of  wet  eoaguluiii.  lontainiiiK  015''y  N  :Mid  IS3 
parts  of  si'iiim  contaiiiiiii;  OOti",,  N.  In  tiO  days 
the  nitro<;eu  contetd  of  the  serum  fell  to  00o%, 
whilst  in  l>  weeks  that  of  the  coat;\ihini  fell  from 
0-7S  to  0-2:i%,  calculated  on  drieil  <oat,'ulum. 
The  greater  part  of  this  iiuist  have  disappeared  in 
gaseous  form.  Sheet  and  crepe  prepared  on  the 
(lay  following  coagulation  contained  respectively 
OUS  and  040%  niti-ogen.  In  the  partially  dried 
coagidiuu  the  nitrogen  is  <lis1riliutecl  uniforndy 
through  the  mass,  except  in  the  skin,  where,  owing 
to  drying  of  the  coagulum  and  exuded  serum,  the 
(proportion  was  found  to  be  aliout  three  times  as 
great  (0:i2%)  as  in  other  parts  of  the  slab  (dlO — 
012%).  The  rough  scales  of  dried  serum  were 
i-enioved  from  the  surface  before  analysis. —  lO.W'.L. 

"  Coagulatex  "  ;  a  new  coagulant.  B.  .T.  I'^aton. 
Agric.  BuU.  Fed.  Malay  States,  1910,  4,:i55— 356. 

"  CoAGUL.^TEX,"  advertised  as  a  substitute  for 
acetic  acid,  is  a  heavy  yellow  liquid  of  sp.gr. 
1-4075  at  15*  C.  It  consists  essentially  of  sul- 
phuric acid,  of  which  it  contains  50%.  2 — 3% 
of  onlinary  concentrated  hydrochloric  acid  was 
also  present  in  the  sample  examined,  together 
with2IJ%  of  a  white  crystalline  residue,  probably 
consisting  of  acid  sulphates.  The  value  of  this 
product  as  a  coagulant  depends  entirely  on  the 
sulphuric  ai-id  present,  and  it  is  therefore  not  a 
desirable  coagulant.  Its  price  also  compares 
unfavourably  with  that  of  sulphuric  acid. — E.W.L. 

Patents. 

Rubber  and  rubber-like  materials  ;   Process  oj  treating 

.     \X.  J.  Mellersh-Jackson,  London.     From 

Rubber  Kegenerating  Co.,  New  York.  Eng. 
Pat.  12,y43,  Sept.  9,  1915. 

See  U.S.  Pat.  1,158,84.3  of  1915  ;  tliis  J.,  1915, 1201. 

Plastic    and    like   materials    [e.g.,    rubber]  :     Boiler 

apparatus    jor     manticating and    for     other 

purposes.  J.  H.  Nuttall,  Manchester.  U.S. 
Pat.  1,200.226,  Oct.  3,  1910.  Date  of  appl., 
Feb.  19,  1915. 

See  Eng.  Pat.  22,105  of  1914  ;    thLs  J.,  1910.  371. 

Elastic  material  for  use  in  tyres  and  other  objects  ; 
Process  for  the  manufacture  of  — — .  jM.  Barri- 
celli.  Bygdo,  Norwav.  U.S.  Pat.  l,200.29(j, 
Oct.  3,  1916.     Date  of"  appl.,  July  18,  1914. 

See  Eng.  Pat.  17,242  of  1914  ;    this  .T..  1910.  266. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning  and  wattle  bark  extract  industries  in  So^ith 
Africa.     Board   of    Ti-ade    J.,    Nov.    2,    1916. 

There  are  at  present  about  twenty  tanneries  in 
the  Union  of  South  Africa,  mostly  in  Cape  Pro- 
vince. The  output  of  leather  from  these  tanneries 
is  now  valued  at  over  £500.000  annually  ;  in  1914 
the  value  was  £260,000.  A  certain  amount  of 
leather  is  exported,  and  during  this  year  about 
£3500  worth  has  been  sold  in  the  United  Kingdom. 
The  manufacture  of  wattle  liark  extract  from 
bark  grown  in  Natal  has  now  commenced  :  one 
ftnn  is  treating  50  ton.s  of  green  bark  daily  and  a 
second  company  expects  to  commence  work 
within  a  few  months.  The  first  consignment  of 
extract    has    alreadv    been    sent    to    the    United 


Kingdom.  Exports  of  wattle  bark  in  1915 
amounted  to  40.027  tons,  a  decrease  of  about 
IS, 000  tons  compared  with  1914  ;  the  decreose 
is  attributed  to  diJTiculties  as  to  cargo  space. 

I'titisation  of  the  tur  from  gas  producers  tising  ti^tile 
IIS    fuel.     Fischer    and    Schneider.      See    ILv. 

I'ATEXTsi. 

Hides  and  skins;  Conversion  of — — intn  leather. 
A.  T.  J  lough,  Ix>ndon.  Eng.  Pat.  17,137. 
Dec.  0,  1915. 

After  the  usual  prelii  'nary  treatment,  the  hides 
are  tanned  by  steeping  them  in  a  solution  of  an 
alkali  silicate  or  a  solution  containing  colloidal 
aluminium  silicate,  solulile  or  colloidal  silicic  acid, 
or  other  silicon  deri\  ati\  e,  with  or  without  the 
addition  of  sodium  chloriile.  The  process  may  be 
used  in  conjunction  with  other  methods  of  tanning. 
(Ueference  is  directed,  in  piusiumce  of  Sect.  8, 
Sub-sect.  2,  of  the  Patents  an<l  Designs  Act,  1907, 
to  Eng.  Pat.  ]00,1()3  ;  this  .T.,  1916.  854.)— C.  A.  M. 

Sfilicylic  acid  or  its  humotogucs  and  fommldehyde  ; 
Manufacture   of  condensation    products    [tanning 

a<icnts]from .     Deulsch-Koloniale  Gerb-  und 

FarbstoH-Ges.,    Karlsruhe.     Ger.    Pat.    293.866. 
May  16,  1913. 

(^NE  part  by  weight  of  salicylic  or  crcsotic  acid 
is  condensed  with  fomialdehyde  in  presence  of 
not  more  than  2 — t  parts  of  concentrated  sulphuric 
acid,  the  mixture  being  cooled  to  prevent  sulphon- 
ation.  The  products  are  fi'ee  from  sidphur  and  aie 
valuable  tanning  agents. — A.  S. 


Leather  .fubstifutes  :    I'rodurlion   of 


zaros.  Budapest.  Ger.  Pat.  293,751,  June  10, 
1914.     Under  Int.  Conv.,  .Tan.  24,  1914. 

Aj^imal  textile  fibres  are  treated  first  in  dilute 
sidphuric  acid  or  the  like,  heated  nearly  to  boiling, 
and  then  in  a  mixture  of  glue,  rosin,  Venetian 
turpentine,  and  galena,  the  specific  gravity  of 
which  is  the  same  as  that  of  the  fibres  .and  which 
is  also  heated  nearly  to  boiling.  The  product 
remain.s  plastic  for  a  time  but  subsequently  sets 
and  becomes  waterproof. — A.  S. 

Leather   and  prorfitc/js   resembling   leather ;    Manu- 
facture of .     W.  Spalteholz,  Leipzig,  and  K. 

Haring,  Assignor  to  .Vnlivdat-Leder-Werke  A.-G  , 
Ilersfeld,  Germanv.  U.S.  Pat.  1,200,146.  Oct.  3. 
1916.     Date  of  appl.,  Dec.  13,  1912. 

See  Ger.  Pat.  273,652  of  1911  ;  this  J..  1914,  759. 


(Hue  and  the  like  ;  Process  of  making 


W.  M. 


Grosvenor.  Ridgewood,  N.  J..  Assignor  to  Perkin.^ 
Glue  Co.  U.S.  Pat.  1,200,488,  Oct.  10,  1910. 
Date  of  appL,  Nov.  25,  1912. 

Sep  Addition  of  Jan.  11.  1913.  to  Fr.  Pat.  430.297 
of  1911  ;  this  J.,  1913,  701. 

Condensation  products  {from  phenots  and  form- 
aldehyde] and  method  of  nutnufacturing  a  subslartce 
capable  of  replacing  icon/,  mother  of  peiiil, 
rclluloid,  itc.     Ft.  Pat.  478,884.     See  XIII. 


XVI.— SOaS;    FERTILISERS. 

Chalking  :  a  useful  improiement  for  clays  overlying 
the  chalk.  E.  J.  Kussell.  J.  Board  Agric,  1916, 
23,  625--632. 

'Phe  old  practice  of  sinking  chalk  pits  and  spreading 
the  chalk  over  the  surface  of  clay  land  has  not 
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lieen  common  of  recent  vears  owing  to  the  fact 
tlxftt  staVile  uian\ire.  artificial  fprtilisoi-s,  and  ground 
lime  have  Ixn-n  more  readilv  obtJiinablo,  but 
ejqpeiicnce  has  shown  that-  \>ettor  results  are 
obtainetl  with  chalk,  llie  essential  feature  of  the 
ai«ho<{  Is  that  the  chalk  is  dug  out  fiMm  tlie  field 
to  which  it  is  to  lie  applietl.  I'S-om  50  to  60  loads 
(a  load  is  aUout  '20  hushels)  of  chalk  is  spread 
over  each  acre  and  the  dressing  usually  lasts  (or 
25 — 10  years;  the  anmial  loss  is  about  lo  load 
per  acre.  The  chalk  ilressing  renders  clayey  soil 
more  ynirous  and  draining  is  faciUtateil.  the  snil  is 
easier  to  plough  and  work  dowTi  to  a  fine  tilth,  and 
>nelds  better  crops  of  clover  .and  liarley. 
Swedes  and  turnips  are  less  hable  to  "  finger-and- 
toe  "  disease  when  grown  on  ihalked  land,  but 
winter  oats  and  potatoes  do  not  give  anv  extra 
return.— VV.  P.  S. 


Silica  ;    Quantitative   iletenninatioii    oj    the >»» 

soilx.     B.  von  Horvath.     Z.  an.al.  Chem.,  1916, 
55,  513 — 530. 

The  estimation  of  the  .amorphous  silica  set  free 
when  a  soil  is  extracted  with  hydrochloric  acid  ij 
usually  performed  liy  digesting  the  insoluble 
residue  from  that  e:xtraction  with  alkali  hydroxide 
or  carbonate  solution,  treating  the  filtered  solution 
with  hydrochloric  acid,  evaporatinc  to  <lr>-ness,  and 
weighing  the  separated  silica.  Theoretical  con- 
siderations having  cast  doubts  upon  the  validity 
of  this  general  method,  six  w  ell-known  nwdifications 
of  it  ^^ere  sutimitted  to  a  thorough  investigation. 
The  selected  soil  was  digested  with  hydrochloric 
acid  (sp.gr.  11 15)  at  a  raised  temperature  for  5 
days,  filtered  off,  washed,  and  dried  at  100°  C.  ; 
5-grm.  portions  were  then  taken  and  treated  in 
silver  dish,  s  on  the  water-bath  with  100  c.c.  of  the 
selected  solvents,  which  consisted  of  aqueous 
soIutic>ns  of  sodium  and  potassium  hydroxides  and 
carbonates,  and  also  of  diethylauiine.  The  results 
obtiiined  were  very  discordant,  the  extreme 
variation  being  60%.  It  was  found  that  the 
amount  of  silica  dissolved  d'  pended  upon  the 
nature  of  the  dissolved  alkali  compound,  upon  its 
concentration,  and  on  the  time  of  action  :  upon 
the  temperatiu-e  dui-ing  extraction,  and  on  the 
temperature  to  which  the  oiiginal  soil,  or  its 
HCl-extract,  had  been  sut)jected  :  upon  the  size 
of  the  soil  particles,  upon  the  amount  of  agitation, 
and  upon  the  ratio  of  the  amount  of  soil  to  the 
amount  of  solvent.  ^Vll  the  methods  investigated 
had  the  defect  that  the  alkaline  sol  ition  dissolved 
not  only  the  silica  liberated  by  hydrochloric  acid, 
but  also  that  derived  from  other  sources.  The 
greater  part  of  the  excess  silica  found  resulted 
from  the  action  of  the  solvent  solution  upon 
aiUcates,  a  small  quantity  came  from  quartz 
particles,  and  a  very  small  quantity  from  the 
original  amorphous  silica  of  the  .soil.  The  amount 
of  liberated  silica  found  by  these  methods  varied 
with  the  conditions  under  which  the  soil  was 
treated  with  acid,  i.e.,  with  its  concentration  and 
with  the  time  of  action.  It  is  possible  that  the 
u^ie  of  weaker  bases,  e.g.,  certain  organic  bases, 
would  give  more  reliable  results. — E.  H.  T. 


J'hosphorus  compounds  of  the  soil ;  Reaction  between 

Jiluie  acids  and  the .     K.  J.  Russell  and  J.  A. 

I'rtscott.      J.   Agric.   .Sci.,    1910,   8,   65—110. 

llETER»nN.\TiON8  of  the  amounts  of  phosphoric 
acid  removed  fmm  sfiils  by  the  action  of  dilute 
acids  afforded  new  evidence  that  the  si>il  cannot 
be  regarded  merely  as  a  i:ollection  of  inert  matter 
containing  small  quantities  of  soluble  ci/nsf  iliients. 
.50  or  100  grni.  portions  c)f  five  different  kinds  of 
3')il  were  digested  with  1  litre  of  dilute  acid  at 
23°  C.  for  a  definite  time,  and  the  dissolved  phos- 
phorus   compounds    were    then    determined.     In 


every  case  the  amount  so  extracted  was  found  to 
increase  continuously  with  the  concentratiim  of 
the  acid,  the  increases  bcinu  nearly  proportitmal 
fii  the  concentration.  .\ll  the  dilute  acids  used, 
wlu'u  of  e(iual  concentration,  gave  extraction 
1  uivcs  of  the  same  tj-jie.  but  the  amount  of  action 
was  less  w  ith  the  strong  acids  than  with  citric  or 
ox,\lic  acids,  and  it  was  not  pi-oporfi.Mial  to  the 
time.  I'siin.'  acids  of  .Y/20  —  A"/ 10  concentration. 
it  was  fi'und  that  the  amount  of  phosplmrus 
compounds  extracted  dimiiiish' d  with  the  tunc, 
so  that  less  was  dissolved  out  in  24  Ivmre  than  in 
10  nunutes.  Hence  a  reverse  action,  slower  than 
the  dirci  t  action,  nuist  take  place.  As  experiments 
piiivid  that  the  revei'se  ai^tion  was  not  due  to 
])recipitati"ri.  it  w.as  infen-cd  that  the  cause  was 
to  be  fcmiid  in  the  soil  itself.  When  d:si'dium 
pb"sphati-  was  addid  to  the  mixed  soil  and  acid, 
some  of  it  was  absorbed  by  the  soil,  and  this 
ab-orption  occurred  even  when  the  concentration 
of  acid  was  .V/5,  thmgh  to  a  less  extent  than 
when  .V/IO  acid  was  pi'csent.  The  absorption  of 
the  P.Oj  ion  is  of  the  same  kind  as  adsoi-ption  by 
colloids.  It  varies  considerably  with  the  nature 
of  the  acid,  being  greatest  tor  hydi-o<-hloric  and 
nitric  arids,  and  least  for  citric  acid  of  equivalent 
strengths.  The  greater  power  of  citric  acid  to 
extract  phosphorus  compounds  from  the  soil  is 
due,  not  to  its  greater  solvent  action,  but  to  the 
lait  that  in  its  presence  the  reverse  aition  of 
adsorption  is  lea,st.  NMien,  by  means  of  a  dilTusion 
pi-ocess.  the  reverse  actions  were  prevented,  it 
j  was  found  that  the  quantity  extr.icted  was  the 
1  same  for  hydrochloric,  nitri(\  and  <ntric  acid-?,  and 
j  somewhat  greater  tor  sulplmricacid.  Dctermina- 
!  tions  of  '■  available  PjOs  "  do  not  L'ive  the  true 
I  (juantities  of  phosphorus  compounds  dissolved. 
i  and  the  results  vary  with  tht>  nature  of  the  acid 
used  and  with  the  experimental  conditions. 
j  t  omparative  determinations  upon  soils  of  the 
same  tj-pe  would,  however,  be  usilul.  but  only 
when  the  soil  has  been  surveyed  and  definite 
tjTjes  have  been  established.  The  order  in  which 
the  acids  themselves  are  adsorlicd  by  soil  is: 
oxalic  and  citric  (most),  phosphoric,  sulphuric, 
hydrochloric,  and  nitric.  Little  phosphoric  acid 
is  adsorbed  by  the  soil  in  presence  of  citric  or 
oxalic  acid,  probably  because  it.s  adsorptive 
capacity  is  satisfied  by  the  latter  acids.  The 
amount  of  adsorption  of  phosphoric  acid  by  the 
soil  depends  also  upon  the  time  ;  with  nitric 
acid  the  amount  incieases.  but  with  citric  a(  id  it  is 
less  after  21  hours  than  after  1  hour.  The  adsorp- 
tion is  probably  instantaneous,  and  is  influenced 
by  chemical  changes  effected  by  the  acid  in  which 
silica  is  liberated  ;  but  the  adsoiptive  capacity 
di  >es  not  appear  to  be  affected  by  the  presence  of 
the  acid  as  such. — E.  H.  T. 

Absorption ;  The  phenomenon  of in  its  relation 

to  soils.     J.  A.   Prescott.     J.  Agric.  Sci.,  1916, 
8,  111—130. 

The  removal  of  salts  and  colouring  matters  from 
s( •hit ion  by  the  action  of  sand  or  .soil  has  been 
known  since  very  early  limes  (Aristotle)  ;  but 
the  first  definite  agricultural  observalion  was  made 
by  (Jazzeri  in  liSlO,  when  he  recorded  that  soil, 
especially  cl.iy  soil,  takes  up  soluble  substances 
which  might  afterwards  become  available  for 
plant  nutrition.  Lambruschini  (I.S30)  sui;gestcii 
that  a  loose  kind  of  combination  took  j)lac:e  between 
the  soil  and  the  nutrient  mattc'r  absorbed  by  it. 
and  II.  .S.  Thompson  (1815)  investi'^ated  quantita- 
tively the  elTect  of  adding  ammonium  sulphate  to 
soil  and  then  extracting  with  water.  lie  fi>und 
that  much  of  the  ammonia  remained  in  the  soil 
and  that  it  was  replaced  in  solution  by  calcium 
and  magnesium,  a  phenomenon  that  is  now  called 
"  base-2xchange."  These  observations  were  ex- 
tended by  J.  T.  Way  (in  1850),  who  gave  them  a 
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chemical  explanation  in  opposition  to  Matteucci, 
who  thi>upht  the  action  was  purely  physical. 
Accoiiiiiif;  to  Way.  the  action  is  due  to  the  pre- 
cipitiitiiin  of  insoluble  substances,  e.g.,  double 
silicates  of  calcium  and  niairnesiuni  react  «ith 
the  added  aninioniuni  or  pot;issiuni  salt  yielding 
insohible  alkah  aluminium  silicates  and  scttinc 
five  calcium  and  raasmesium  salt-s.  A.  Voehtker 
and  \\'aringtou  supported  the  chemical  h\"potliesis 
and  Ijebig  accepted  the  physical  explanation, 
re^raidini;  the  nutritive  capacity  of  a  si>il  as 
di'pi'ndinR  solely  on  the  quantity  of  nutrient 
Bubst-inccs  physically  ret;iined  by  it.  Since  ISSO 
very  few  new  facts  liave  been  discovered,  the  main 
development  having  been  on  the  t.hox>retica.l  side. 
Two  pi-ai  tical  methods  have  been  in  vo<;ue  :  the 
Boil  Ls  either  brouijht  into  equilibrium  with  a 
dflinite  volume  of  solution,  or  the  latter  is  filtered 
thiiiuiih  a  column  of  soil  ;  the  former  method  is 
the  more  accurate.  Valuable  work  was  dune  by 
Knop  and  Biedermann  (1871),  by  Kellner  (ISSfi), 
and  recently  by  Ramann.  in  establishing  the  law 
that  the  amounts  of  bases  removed  by  soils  are 
equal  to  the  quantities  taken  up  by  the  vegetation 
ftrowing  in  them.  Althouph  small  temperature 
changes  are  without  appreciable  effect  <in  soil 
absorption,  W.  Schuhmai  her  (18fi7)  found  that  it 
was  usually  less  at  high  temperatures  than  at 
low.  The  part  played  by  liumus  has  received 
littli'  attention.  The  author  has  shown  tliat  the 
amount  of  phosphoric  acid  absorbed  by  humus 
is  independent  of  the  concentration  of  the  phosphate 
solution  employed.  The  coimection  between  soil 
piiiblems  and  colloidal  phenomena  was  fii-st 
mdicjited  by  Van  Bemmelen  (1883).  Convinced 
by  the  fait  of  "  base-exchange,"  he  at  first  favoured 
Way's  interpretation,  holding  the  silica.  "  gel  "  in 
the  soU  to  be  the  main  factt)r  in  soil  absorption  ; 
but  later  work  on  simple  gels,  e.g.,  sihca,  iron 
oxide,  and  alumina,  and  neutral  solutions,  where  the 
pissibility  of  chemical  action  was  extremely 
reun>te.  led  him  to  the  conclusion  that  soil  absorp- 
tions are  of  the  same  kind  as  ordinary  physical 
ibsnri.tions.  Recent  work  has  comfirmed  this 
view  ;  soil  absorption  is  of  the  same  nature  as 
phj-sital  adsorption — "  the  concentration  of  any 
substance  on  the  surface  of  another  " — increasing 
with  the  concentration  ot  the  solution  .according 
to  a  simple  mathematical  relationship.  The 
absorption  of  dyestutts  by  the  soil  proceeds  in 
accordance  with  the  laws  of  adsorption.  The 
phenomena  of  "  base-exchange  "  have  been  shown 
to  be  governed  by  the  same  laws  by  Patten, 
Cameron,  Parker,  and  Wiegner.  The  last-named 
has  shown  that  the  removal  ot  ammonia  by 
"  permutite  "  from  ammonium  chloride  solution 
follows  the  adsorption  laws  very  clos  ly  ;  the 
equilibrium  Ls  instantaneous,  the  chh'rine  ion  is 
not  absorbed,  and  the  absorption  diminishes  with 
rise  of  temperature.  The  r?action  between  the 
soil  and  phi'sphates  in  presence  of  a  dilute  acid 
obeys  the  adsorption  equihbrium  law  (see  previous 
abstract),  and  percolation  experiments  with  soil 
containing  monocalcium  phosphate  eave  results  in 
agreement  with  the  assumption  that  the  con- 
cent lation  of  the  percolate  at  any  moment  is 
proportional  to  the  amount  of  absorbed  substance. 

— E.  H.  T. 

Amtnoniacal  nitrogen  of  peats  and  humus  soils. 
J.  C.  B.  Ellis  and  C.  G.  T.  Morison.  J.  Agric. 
Sci.,  1916,  8,  1 — 6. 

TiTE  determination  of  the  ammonia  liberated  from 
soils  by  distillation  with  magnesia,  was  con- 
din  ted  in  a  Utre  flask  fitted  with  a  trap  and  a 
tube  I  on\  eying  a  current  of  amiuonia-free  air. 
To  the  trap  was  conne- ted  a  100  c.c.  pipette, 
whic  h  passed  through  the  cork  of  a  filter  flask. 
The  btter  contained  100  c.c.  of  .V/100  acid,  and 
its  side  tube  communicated  with  a  filter  pump. 


In  this  way  the  distillation  was  eECected  under 
greatly  reduced  pressure  at  about  40°  0.  The 
excess  acid  was  titr.ited  in  presence  of  methyl 
orange.  Experimenting  with  30  grm.  portions  of 
three  kinds  of  air-dried  peat  and  using  3  grms. 
of  magnesia,  it  was  found  that  the  grcsater  jiart 
of  the  ammonia  passed  over  during  the  first  two 
hours,  and  it  was  inferred  that  3  hours  would 
sntllce  t<j  expel  the  whole  of  the  nitrogen  derived 
from  the  more  unst.vble  niti-ogen  compounds. 
Distillations  with  eight  dilTerent  peat  soils  and 
three  arable  soils  showed  that  the  former  evolved 
much  more  ammonia  than  the  latter,  and  acid 
peats  gave  more  than  neutral  peats.  When  the 
aijiieous  extracts  of  air-dried  peats  were  distilled 
with  magnesia,  it  was  found  that  .50 — 80%  of 
the  ammonia,  as  obtained  above,  was  recovered. 
The  amounts  of  ammonia  that  were  set  free  by 
distillation  and  that  were  removed  in  the  aqueous 
extracts,  showed  marked  variations  with  the 
depths  from  which  the  soil  sampl(«  were  taken. 

— E.  H.  T. 


Ammonificatioii  by  certain  soil  fungi  ;  Effect  of 
soil  reaction  on — . — .  N.  Kopeloff.  Soil  Sci.,  1916, 
1,  541— 573.  J.Cheni.Soc,  1«10,  110, i.,  702— 703. 

Rhizopus  nigricans,  Zygorrkyncus  Vuilleminii,  and 
Penicillium  are  equally  affected  by  changes  in  the 
reaction  of  the  soil  ;  such  changes  have  a  greater 
eftect  when  dried  blood  is  employed  as  source 
of  nitrogen  than  with  cottonseed  meal,  and  in 
clay  sods  as  compared  with  sandy  soils.  The 
maximum  accumulation  of  ammonia  by  these 
fungi  occurs  between  the  neutral  point  and  an 
acidity  equivalent  to  2000  lb.  of  calcium  oxide 
per  acre.  Acidity  greater  than  this,  and  an  increase 
in  alkahnity  beyond  the  neutral  point,  generally 
cause  a  depression  in  ammonia  production.  It 
Ls  suggested  that  ammonification  by  fungi  may  be 
of  practical  importance  under  conditions  unfavour- 
able to  soil  bacteria. 

Protein  decortiposition  in  soils.  E.  C.  Lathrop. 
SoU  Sci.,  1916,  1,  .509—532.  J.  Chem  Soc, 
1916,   110,  i.,  703. 

A  SANDY  loam  soil  was  thoroughly  mixed  with 
dried  blood  (40  :  4)  and  kept  for  two  hundred  and 
forty  days  in  a  jar  covered  with  perforated  paper. 
The  percentage  of  water  in  the  soil  was  kept  at 
10%,  water  being  added  at  intervals  ot  five  to 
eight  days,  when  the  soil  was  turned  out  and  mixed 
to  promote  aeration.  Samples  were  taken  tor 
estimating  the  different  forms  of  nitrogen  after 
eighteen,  forty-four,  eighty -six,  one  hxindred  and 
forty-eight,  and  two  hundred  and  forty  days. 
Ammonification  was  very  rapid  during  the  first 
eighty-six  days,  after  which  there  was  a  marked 
fall  until  the  end  ot  the  experiment,  when  the 
production  of  ammonia  was  only  at  about  10%  ot 
the  rate  observed  after  the  first  eighteen  days. 
In  two  hundred  and  forty  days  79%  of  the  blood 
protein  was  converted  into  ammonia.  Of  the 
nitrogen  of  the  monoamino-acids  about:  89%  was 
converted  into  ammonia,  whilst  arginine  and 
histidine  each  gave  about  S3",o-  Indications  were 
obtained  that  new  protein  substances  were  formed, 
and  that  these  are  more  resLstant  to  the  a^  tion 
of  mi'TO-organisms  than  the  proteins  of  dried  blood. 
The  Ivsine  of  the  dried  blood  disappe-ared  almost 
.  oinpietelv  in  eightv-six  days,  whilst  during 
the  last  one  hundred  and  fifty -tour  days  there  was 
a  continual  increase  in  this  form  of  nitrogen.  At 
the  end  of  two  hundred  and  forty  days  the  soil 
contained  protein-like  substances  soluble  in  1% 
sodium  hvdroxide.  It  is  uncertain  whether  these 
substances  form  undec  omposed  residues  of  the 
dried  blood,  or  whether  they  are  newly  formed 
proteins. 
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Mangmifsr  salts  :   Kffcct  of  sonif  • 


■  on  atiimonifi- 


cation  aiirf  iiilrificttlioii.    V.  K.  Brown  and  G.  A. 
Minges.     boil  Sci..   liUli.  2,  C7—  85.     J.  Ohem.   i 
Soc,  lUlti,   tlO,  i.,  703 — 704. 

The  soil  eniplov  ed  was  a  rlay  loaui,  containing 
0-17;!"2",,  of  manganeso.  In  the  aniniotulii-atiou 
exTioriments  the  soil  received  5°o  of  dried  blood, 
wliiL-it  for  nitrification  0-1  grm.  of  ammonium 
sulphate  was  added.  Manganese  chloride,  applied 
nt  the  rate  of  more  than  2000  lli.  per  acre,  retarded 
both  ammonification  and  nitrification.  Applica- 
tionji  of  100  and  20011).  increased  ammouilication 
slightly  and  nitrilication  dLstinctl>-.  -Manganese 
sulphate  increjised  both  ammonilication  and 
nitrilication  when  applied  at  the  rate  of  100  lb. 
per  .acre,  whilst  large  amounts  (2000  lb.)  had  a 
oepres-^ing  etl'ect.  .Manganese  oxide  applied  at  the 
rate  of  2000  lb.,  or  more,  per  acre  retarded  both 
ammonification  ami  nitrification. 

Lead;     Action    of •  <i*   a   stimulant  for   plants. 

A.  fStutzer.   J.  I,jindw.,  1910,  64,  1 — S.   J.  t'hem. 
Soc,  1916.  110,  i.,  704. 

TllK  result-s  of  water  culture  experiments  with  rye, 
wheat,  oats,  barley,  maize,  and  pe^is  showed  better 
growth  when  a  portion  of  the  nitrogen  was  in  the 
form  of  lead  nitrate  than  \vith  sodium  nitrat*  only. 
The  bi-^t  plants,  especially  barley,  were  obtained 
in  solutions  <-ontaining  0-5  grm.  of  lead  nitrate 
per  litre.  In  field  experiments  the  yields  of  sugar 
beet  and  of  sugar  were  considerjibly  increased  by 
appUcation  of  4  kilos,  of  le^id  nitrate  per  hectare. 
With  oats  the  yield  of  grain  w.as  increa-sed,  whilst 
the  yield  of  straw  was  diminished.  The  same 
amoiint  of  lead  nitrate  (4  kilos,  per  hectare)  gave 
unsatisfactory  results  with  potatoes,  which  seem 
to  be  very  sensitive  to  lead  nitrate.  Another  field 
experiment,  with  wheat,  showed  that  whilst  lead 
nitrate  g.ave  good  results  in  conjunction  with  .50 
kilos,  of  nitrogen  as  sodium  nitrate,  the  results 
were  much  less  satisfactory  when  smaller  amounts 
of  sodium  nitrate  were  employed. 

Soils  ;  Comparison  of  the  nitrifying  powers  of  some 
humid  and  some  arid  — — .  C.  B.  Lipman, 
}'.  .S.  Burgess,  and  M.  A.  Klein.  J.  Agric.  Res., 
1916,  7,  47—82. 

The  nitrifying  powers  of  about  45  humid,  and  of 
about  150  arid  soils  were  determined  under 
laboratory  conditions.  The  humid  soils  included 
a  t>'pical  soil  from  ever>-  .State  or  Territory  in  the 
United  .States,  and  the  arid  soils  represented  the 
difTerent  types  of  four  soil-sur\ey  areas  in  Cali- 
fomia.  The  nitrifying  power  of  each  .soU  was 
determined  on  the  soil  nitrogen  itself,  and  on 
the  same  with  the  addition  of  0-2%  ammonium 
sulphate,  1  %  dried  blood,  or  1  %  cottonseed  meal, 
the  nitrate  being  estimated  by  the  phenoldisul- 
phonic  add  method.  The  lOO-grin.  soil  portions, 
containing  the  optimum  amount  of  moisture, 
were  in<ubatcd  for  one  month  at  :^8' — 30°  C. 
As  a  clii-ss,  the  humid  soUs  contained  more  total 
nitrogen  than  the  ari<l  soils,  but  no  relationship 
between  this  content  and  the  power  of  nitrification 
could  be  traced.  In  the  humid  soils,  nitrification 
was  greatest  in  presence  of  dried  blood  and  least 
in  presence  of  amnioiiium  sulphate  ;  in  f.act, 
the  amount  of  nitrate  produced  from  soil  nitrogen 
was  less  when  the  ammonium  salt  w.as  present 
than  wh(;n  it  was  absent.  The  nitrifying  powers 
of  arid  soils  were  generally  less  than  those  of  tlie 
humid  soils  ;  the  power  was  increased  by  am- 
monium sulphate  and  by  cottonseed  meal  but 
doreased  by  dried  blood.  This  retarding  action 
of  1%  of  dried  blood  in  an  arid  soil  may  be  due 
to  the  circumstiini  es  that  ammonia  Ls  rapidly 
produced  from  this  fertiliser  in  the  ammonification 
stage,  that  ammonia  is  fatal  to  the  nitrifying 
organism.",   and  that  it  is  less  readily   adsorbed 


and  eliminated  in  such  soils  than  in  moist  soils 
rich  in  humus  aiul  organic  colloids.  I^e.is  nitrate 
was  produied  from  the  st  il  with  added  atnnionhim 
sulphate  than  from  the  soil  alone  in  S.S";,  of  the 
humid  soils,  hut  only  in  10%  of  the  arid  sods; 
with  dried  blood  tin-  peivent.ages  were  20  and  48 
respe<tively,  and  with  cottonseed  meal  ■((>  and  24, 
but  the  extent  of  nitrification  in  arid  soils  con- 
tJiining  the  last-name<l  fertiliser  varied  very 
considerably.  Thus  dilTerent  forms  of  fertiliser 
nitrogen  produced  widelv  dilTerent  results  on 
dilTerent  soil  types.— K.  11.  T. 

Phosphates  contained  in  iniiHral  i>hosphates ; 
The  7mltire  of  the — ■ — •.  Ci.  S.  Robertson.  J. 
Agric.  .Sci.,  1910,  8,  1(5—25. 

Pnosi'ii.\Tic":  rocks  from  seven  different  souixes 
were  analysed,  and  the  PjOj  and  lime  contents 
of  the  citric-.soluble  portions  also  determined. 
In  the  case  of  the  harder  rocks,  the  ground  material 
was  separated  by  means  of  sieves  into  five  dilTerent 
grades  of  fineness  and  each  grade  Wiis  analysed 
separately.  The  citric  solubility  was  found  by 
subjecting  5-grin.  portions  to  consecutive  extr.ac- 
tions  with  2%  citric  acid  solution,  and  test  experi- 
ments with  apatite  shi>wed  that  the  lime  and 
phosphoric  acid  were  dissolved  out  in  the  same 
ratio  JUS  they  were  present  in  the  mineral.  The 
an.alyses  of  the  citric-soluble  fractions  indicated  r 
the  presence  of  the  following  compounds  :  11  ' 
Makatea  Island  phosphate.  2Cajrj08,CaO  ;  Florida  17 
pebble  and  Tunisian.  ICajI'iOg.CaO  ;  .Algerian, 
Gaf.sa,  and  Belgian,  CajI'jOg.CaO  ;  apatite, 
3Ca3Bj08,t'aO.  The  results  with  apatite  indicate 
that  the  ratio  I'jO,  :  CaO  is  not  dilTerent  if  the 
oxygen  of  one  of  the  CaO  groups  is  replaced  by 
fluorine  or  chlorine,  a  fact  which  would  account 
for  the  lower  solubility  of  rock  phosphate  in  citric 
acid  as  compared  with  bone  meal ;  and  the 
higher  lime  content  would  explain  the  higher 
solubilitv  in  citric  acid  as  compared  with  apatite 
(see  Robertson,  this  J.,  1910,  216 — 217).  In 
general,  the  solubility  increased  with  the  amount 
of  lime  combined  with  phosphoric  aiid.  thus 
confirming  the  observations  made  bv  Collins  on 
basic  slag  (this  J.,  1915,  527).  The  elTect  of 
calcining  the  rock  phosjihates  in  a  muffle  furnace 
was  to  diminish  greatly  the  citric  solubility'. 
Calcination  causes  the  production  of  a  "siUca 
phosphate  "  which  is  soluble  in  the  first  <  itric 
solution,  and  also  of  one  or  more  phospliJites  with  a 
lower  (combined)  lime  content  than  the  mineral. 
The  longer  the  calcination  the  greater  the  change 
in  this  direction.  (Compare  Ait.a.  this  J.,  lOlti. 
1074.)— E.  H.  T. 

Orygen    derived   from    the    reduction    of   nitrates  by 

green  plants;    Liberation  of .     M.  MoUi.ird. 

Comptes  rend.,   1916,  163,  371— -373. 

Comparative  experiments  in  which  radishes  were 
grown  in  a  confined  ^■oIume  of  air  and  in  similar 
culture  media  (except  that  nitn>gen  w.-is  stipjiUed 
in  some  cases  as  pot;issium  nilrate  and  in  others 
as  ammonium  chloride)  showed  that  the  fixation 
of  nitrogen  from  a  nitrate  was  accomii.inicd  by 
a  characteristic  liberation  of  oxygen.  The  pressure 
devetoped  ai^corded  wil^h  an  evolution  of  2  atonm 
f>f  oxygen  for  each  atom  of  nitrogen  fixed. 

— 1<\  SoDN. 

Loss  of  phosphoric  acid  during  fusion  with  ammonium 
fluoride.     Davis   and    Prescott.     See   XXIII. 


Patents. 


-,    and   production   of  u 


Peal  ;     Treatment   of  .  _ 

preparation  suitable  for  use  in  horticulture  and 
agriculture.  J.  .7.  A.  and  H.  C.  .S.  de  Whalley, 
Lee,  Kent.  Env'.  Pat.  14,487.  Oct.  13,  and 
17,848,  Dec.  21,  191.5. 

Black  or  dark  peat  is  treated  with  Just  suflBcient 
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:iininr.niji  to  render  it  slightly  alkaline,  and  then 
."> — 20*^0  "t  i's  weight  of  calcium  carbonate,  oi 
similar  substance,  is  added  to  prevent  .'subsequent 
<tevelopnient  of  acidity.  The  ammonia  may  be 
^■nenitcd  within  tlie  pe.it  mass  by  the  acti(  n  cf 
•n  alkali,  alkali  carbonate,  or  alkaline  earth  upon 
II  ammonium  salt,  both  insrredients  being  added 
.lirectly  to  the  peat  and  well  stirred  in."  Thus, 
lor  example,  one  ton  of  partly  dried  peat,  con- 
i;iining  .ibout  3.5%  of  moisture,  may  be  mixed 
>\ ith  2  (wt.  of  annnonium  sulphate,  either  solid 
<■{•  dissolved,  and  2  cwt.  of  powdered  pot^.ssium 
larhonate,  and  .subseciuently  with  1 — 4  c\rt.  of 
calcium  carbonate.  The  fertilisinc;  value  may 
lie  enhanced  by  the  addition  of  potassium  com- 
pounds,  phospliates,   etc. — E.  H.  T. 

Jilerilisatioii  of  soil :  Process  and  (i/jfiaralus  for  the 
— ■ — .  F.  Minervini.  Fr.  I'at.  179.0.56,  June 
17,  1915. 

^STKAM  is  introduced  into  the  soil  at  a  temperature, 
under  a  pressure,  ami  in  quantity  sxifKcient  to 
mise  the  mass  of  earth  to  about  120°  C,  the 
temperature  being  maintained  for  a  sufficient 
length  of  time  to  steriUse  the  soil.  The  plough 
is  providtnl  with  one  or  more  steam  boilers,  con- 
nected by  a  distributor  tube  to  a  number  of 
injeot^)^,  consisting  of  a  series  of  tubes  pierced 
with  holes,  the  openings  being  covered  by  bells. 
During  the  treatment,  the  soil  and  the  injectors 
sunk  in  the  sou  are  covered  by  impermeable  cloth 
bands,  preferably  mounted  on  wood  fi-ames. 
When  applied  to  aral)le  land,  the  plough  is  pro- 
vided with  an  arrangement  for  sinking  the  injectors 
at  the  side,  between  the  plough-share  and  the 
draught-animals,  in  the  preceding  furi-ow,  the 
injectors  being  immediately  covered  automatically 
by  the  earth  thrown  up  by  the  plough  in  fonning 
the  furrow. — B.  N. 

J-'Uctrolyiic  manufacture  of  caiwlic  potash.    Fr.  Pat. 
478,371.     See  VII. 

/'reparation  of  tflracupric  sulphate  a/irf  its  use  as 
a  fungicidt:.  Addition  to  Fr.  Pat.  476.512.  See 
XIXb, 


XVU.— SUGARS;  STARCHES;  GUMS. 

Heduc-ing  sugars  ;    Supposed  ■precipitation  of  

by  basic  lead  acetate.  Estimation  of  carbohy- 
drates. V.  W.  A.  Davis.  J.  Agric.  8ci..  1916,  8, 
7—15. 

In  opposition  to  the  general  belief  that  Isevulose 
n  precipitated  from  solution  by  ba«ic  lead  acetate, 
:l  18  shown  that  n<J  such  action  occurs  in  dilute   j 
-olution,   even   in   the   presence   of   such   salts  as    ' 
■  hlorides,     sulphates,     or    carbonates.     There    is    1 
liowever  a  loss  of  this  sugar  if  the  lead  salt  be  kept   I 
in  the  liquid  for  a  considerable  time.     Thus,  100% 
"(  laevxilose  is  recoverable  if   the  lead   is    prccipi-   I 
tated  immediately  after  addition  of  the  acetate, 
iiut  if  it  is  left  in  solution  for  15  mins.,  1  hour,  or 
-  I  hours,  and  then  eliminated,  increasing  amounts 
'1   sugar  disappear,   and   at   the   same   time   the 
liquid  becomes  more  and  more  yellow.     The  loss 
of    Isevidose    r-anged  from  20%  to  30%,  but   the 
\. lines  found  by  reduction  were  alwajs  13—14% 
liigher  than   those   calculated   from  the  rotatory 
Ijower.     The  discrepancy  Ls  due  to  the  conversion 
"f  isevulose   into   glutose,    CtHuO,-,   a   substance 
which  has  a  lower  x-educing  power  than  l.'e\-ulose, 
■ind  is  optically  nearly  inactive.     The  conversion 
is  accelerated  when  the  temperature  is  raised.     The 
use  of  normal  lead  acetate  to  clarify  liquors  con- 
laining    reducing    s\iga»s    is    not    recommended. 


Experience  has  shown  that  the  sugars  in  leaf 
material  can  be  detttiTuined  accurately  if  the  t)a8ic 
acetate  be  added,  little  by  little,  until  precipita- 
tion is  complete,  excess  being  carefully  avoided. 
Ij'sually  5  c.c.  of  acetate  solution  to  ;>00 — 500  c.c. 
of  liquid  is  suflicient.  Tlie  precipitatj  should  be 
filtered  oft  immediately,  and  then  washed 
thoniughly  ;  the  excess  of  lead  salt  is  removed 
with  sodiiun  chloride  or  sulphate.  By  observing 
similar  precautions,  tannin  admixed  with  sui;rose 
and  reducing  sugars  can  be  precipitated  without 
loss  of  sugars.  Dextrose  and  maltose  are  not 
afVected  bv  hot  digestion  with  basic  lead  acetate. 

— E.  n.  T. 


^Masses  ;  Colouring  matter  of .     II.  Stoltzen- 

berg.     Ber.,"  1916,  49,  2021— 2023. 

Beet  sugar  molasses  and  the  residue  from  the 
desaccharification  process,  after  extraction  with 
alcohol,  still  contain  a  brown  non-fluorescent 
colouring  matter,  which  can  be  extracted  by 
precipitating  with  lead  acetate,  decomposing  the 
precipitate  with  hydrogen  sidphide,  evaporating 
the  filtrate  in  a  vacuum,  and  diluting  the  resulting 
s\Tup  with  water.  On  standing  it  slowly  pre- 
cipitates as  a  black  amorphous  substance,  very 
slightly  sohible  in  water,  and  still  less  so  in  organic 
hydroxy  compounds,  insoluble  in  chloroform, 
ethyl  acetate,  etc.  It  decomposej»  at  100°  C. 
formuig  a  black  resin.  Its  composition  corres- 
ponds to  the  formxda  CooHjiN.Og.  Its  solubility 
in  alkali  points  to  the  presence  of  hydroxyl  groups, 
whilst  basic  nitrogen  is  indicated  by  its  solubility 
in  acids.  It  is  xinsaturated  and  on  reduction  in 
alkaline  medium  gives  a  grey  substance  insoluble 
in  alkali,  and  a  yellowish  solution  in  acid  medium. 
The  jdeld  of  colouring  matter  amounted  to  1-2 
grms.  from  1  kilo,  of  molasses. — G.  F.  M. 

Wheat-starch  industry  ;    New  methods  in  the . 

C.  Goldbeck.     Chem.-Zeit.,  1916,  40,  829—830. 

MoDEBN  methods  of  starch  manufacture  enable 
a  larger  yield  to  be  obtained  from  the  flour  than 
was  possible  with  the  older  methods,  this  being 
attained  by  a  more  perfect  separation  of  the  starch 
from  the  gluten.  The  following  method  gives  a 
yield  of  58 — 60%  of  starch  a«  compared  with 
34 — 52  %  by  the  old  methods.  The  flour  is  kno  de<l 
into  a  dough  with  %vater  and  washed  in  an 
extractor ;  the  starch-milk  obtained  is  passed 
thi-ough  the  usual  sieves  and  the  fine  starch  then 
separated  by  centrifugal  action.  The  portion 
of  the  starch  still  remaining  mixed  with  the  gluten 
on  the  sieves  is  separated  by  subjecting  the  gluten 
to  fermentation  or  tre  tment  with  dilute  ammonia 
and  acetic  acid,  and  centrifuging  the  mixture.  The 
gluten  and  a  small  quantity  of  bran  separated  in 
the  pi'ocess  may  be  used  as  feeding  stuffs. — W.  P.  S. 

Formation  of  mcthylglyoxal  and  formaldehyde  in 
glycolysis.     Sjollema  and  Kam.     See  XVIII. 

Influence  of  strong  salt  solutionis  on  the  sponUtneous 
o.vidation  of  pyrogallol,  ferrous  srUphate,  and 
l(rfX(lose.     MacArthnr.     See  XXIV. 

P.\TEXT3. 

Sugar    refining.     R.    A.    Chesebi-ough.     Fr.    Pat, 
479,506,  Aug.  13,   1915. 

A  FILTERING  and  decolorising  agent  is  employed, 
made  by  impregnating  dried,  ground,  and  sifted 
fullers'  earth  with  petroleum,  of  sp.gr.  preferably 
below  34"=  B.  (sp.  gr.  0-854),  and  heating  in  an  oven 
or  retort  at  red  heat.  A  layer  of  carbon  is  thus 
deposited  on  the  particles,  rendering  them  insoluble 
in  water,  so  that  the  pores  of  the  filter  do  not 
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become  clopged.  Tlie  proparetl  matorial  is  heated 
to  «l>out  135^  F.  (57-2°  C.)  befoi-e  being  placed 
in  the  tilt  or,  and  lilt  rat  ion  is  conductetl  at  about 
130^'  F.  C.l  1    C.).—3.  H.  L. 

Glucose,    tnaltose.     starch-syrups,     and      dextrins ;   \ 

Matnifiuture  of .     Soe.  d'Exploit.  des  Proc. 

II.  Boidard.     Fr.  Pat.  477,927,  July  8,  1914. 

S.\ccHARlFiCATloN'  ot  starch  is  eftoi'ted  by  means 
of   Mucor  Boulard  Xo.   5   (see  Fr.   Tat.   404.601  ; 
this  J.,  1914,  497)  or  similar  robust  organism.     To   , 
prepare  products  containing  a  high  pi-oportion  of   ' 
dextrose,   and   very   little   maltose   and    dextrins, 
the  amylaceous  material  may   be  heated  for  35 
mins.  under  31  kilos,  pressure  with  some  water 
and    0-5 — OS",,"   of    acid,    then    transferred     to    a   - 
closeil  vat  provided  with  means  for  aerating,  and 
seeded   at    40    C.    with   a    small   quantity   of   the 
mould.     \Vhen   saccharilication   Ls    complete,    the 
filtered  Unuid,  which  does  not  require  neutralisa- 
tion, can  be  concentrated :   it  yields  quite  colour-    ^ 
less    sjTups    without    treatment    with    charcoal. 
Products  containing  a  lush  proportion  of  dextrins 
may  be  prepared  by  employing  certain  acids  for 
the'   preliminary    digestion,    and    aerating    more 
strongly  during"  saccharification. — J.  H.  L. 

Sugar  and  like  rolling  mills.     J.    Miller,   and   G.   ] 
Fletcher    and    Co.,    Ltd.,     Derbv.     Eng.    Pat. 
101,693,   Aug.   5,    1916.     (Appl.   No.    11,075   of 
1916.) 

Process  of  producing  oxalic  acid  from  sugar  and 
other  carbohydrates.  Eng.  Pat.  101,680.  See 
\U. 


a  cause.  Such  fermentations  are  most  conunon 
when  highly  nitrogeno\is  and  poorly  luodilied 
malts  are  useil.  the  worts  from  whi(  h  are  liable  to 
contain  abnormally  large  amounts  of  imperfectly 
dissolved  colloidal  )>i-otein  mattei-s.  The  deposition 
of  these  colloids  on  the  yeast  cells  is  the  cause  of 
slow  and  arrested  fernuiitation.  'I'lieir  elimination 
by  decomposition  into  sinii'ler  and  more  soluble 
substjinces.  before  fermented  ion,  can  in  many  cases, 
if  not  in  all,  be  brought  about  by  pre-mashing 
and  proteolytic  digestion.  A  high  wort  acidity, 
l>i'oduced  for  example  by  the  use  of  Hue.  Delhiueki 
(see  this  J.,  1013,  9r)ri), alsoassists  in  the  I'Umination 
ot  undesu-able  proteins  fi-om  the  wort,  by  pro- 
moting their  si'paration  in  a  llocculent  forni  on 
the  wort  cooler. — J.  H.  L. 


Fermentation  ;     Acceleration     of 


hij      certaiit 


materials.     II.  Wustenfeld.     Woch.  Brau.,  1916, 
33,  89—90. 

The  author  criticises  the  explanation  suggested 
hy  Moufang  for  the  observed  accelerating  effecfe 
of  dead  veast  on  fermentation  (see  this  J..  1913, 
303;  1915,  1159).  The  cell  walls  of  .lead  yeast 
lose  their  pi-operty  of  selective  permeability,  and 
in  Moufang's  experiments  enzymes  from  the 
surrounding  liquid  may  have  entered  the  cells  and 
produced  suljstances  having  a  stimulating  action 
on  the  living  yeast.  A  more  probable  explanation 
is,  however,  that  the  dead  cells  and  other  materials 
prevented,  in  a  purely  mechanical  manner,  super- 
saturation  of  tlie  liquid  with  carbon  dioxide, 
which  has  a  somewhat  toxic  influence  on  yeast, 
and  that  in  coiLseqiience  of  the  freer  evolution  of 
gas  from  t)ie  li.piid  the  latter  was  kept  in  more 
rapid  circulation.  The  presence  of  grains  in 
distillers'  worts  accelerates  ferment-ation  in  a 
sinular  manner. — J.  H.  L. 


XVIII— FERMENTATION    INDUSTRIES. 

[Bretcing.]  Pn-niashimj.  proteolytic  digestion,  and 
protein  turbidity.  \V."  Windisch.  Woch.  Brau., 
1910,  33.  lO.-^— 108,  121-125. 

PBE-MAS»nsG.  i.e.,  the  digestion  of  malt  in  cold 
water  before  the  mashing  process,  has  a  favourable 
influeni  e  on  transformations  in  the  mash,  by 
rendering  the  material  more  easily  attacked  by 
the  malt  enzymes  and  by  increasing  the  amount  of 
these  enzymes  whi<  h  pa.ss  into  solution  in  the  wort. 
The  yield' of  extract  Ls  increased,  and  the  chance  of 
.starch  escaping  saccharification  and  afterwards 
producing  star,  h-haze  Ls  reduced.  The  possibility 
of  undesirable  flavouring  and  colouring  matters  of 
the  husk  pa.ssing  into  the  wort,  as  a  result  of  pre- 
mashing.  may  be  avoided  by  first  screening  the 
grist  and  adding  the  husk  fraction  only  after  pre- 
nuishing  is  completed  ;  this  Ls  specially  recom- 
mended when  waters  rich  in  carbonates  are  used 
Pre-mashing  should  invariably  be  conducted  at  a 
low  temperature,  to  prevent  the  development  of 
excessive  acidity  ;  at  5 — 10'  C.  the  pro.  ess  may 
be  continued  safely  for  0,  9,  or  even  12  hours, 
provided  that  the  mashing  process  proper  is 
commenced  as  soon  as  the  temperature  is  allowed 
to  rise.  The  author  discuR.ses  the  practiie  of  pro- 
teolytic digestion,  i.e.,  the  holding  of  mashes  for 
a  time  at  50 '  C.  to  promote  proteolysis  (see  this 
.1.,  1912.  654).  and  gives  examples  of  its  application 
to  the  decoction  method  of  ma,shing.  Its  chief 
benefit  Ls  that  it  tends  to  free  the  wort  from  pro- 
teins likely  to  separate  later  in  the  form  of  a  haze 
or  turbidity  in  the  beer,  and  it  Ls  therefore  of  most 
service  with  malts  of  deficient  modifiiation,  such 
as  the  short-grown  malts  widely  used  in  (iermany 
at  present.  1're-ma.shing  and  proteolytic  (lig<«tion 
liave  been  WTongly  held  responsible  for  sluggish 
fermentations,  but  they  are  rather  a  remedy  than 


-  towards  cold,   and  the 


Beer;  Sensitifeness  of- 

Wallerstcin     process.     P.     Petit.     Brasserie     et 
.Malterie,  1916,  6,  101—166. 

Det.\ii.s  are  given  of  trials  made  by  a  number  of 
French  brewers  with  Wallerstein's  peplonising- 
agent  for  rendering  beers  chill-proof  (see  U.S. 
Pats.  995,824  and  997.873,  this  J.,  1911.  916,  1027). 
The  substance,  a  white  powder,  was  added  after 
the  prinuary  fermentation,  at  the  rate  of  J — S  oz. 
per  barrel  of  beer.  Provided  it  was  allowed  to 
art  for  a  sufficient  tune  it  gave  ver\'  satisfactory 
results,  rendering  the  elimination  of  glutin  by 
chilling  and  filtration  unnecessary,  and  ha\Tng- 
no  undesirable  effects  on  other  cliaracters  of  the 
beers,  such  as  retention  of  head.  The  time 
required  was  found  to  depend  on  the  t^-mperature. 
vl7.,  3  davs  at  15 C,  12—15  davs  at  10' C,  or 
30 — 40  days  at  2" — 3°  t".  The  addition  of  finings 
arrests  the  action  of  the  .substance,  and  in  cases 
of  top-fermentation,  where  owing  to  this  cause 
the  duration  of  treatment  was  insuflicient.  the 
beers  formed  a  "  gUitin-haze  "  at  low  tcmperatureft 
but  on  warming  the  haze  vanished  more  readily 
and  completely  than  in  the  case  of  untreated 
beers. — J.  II.  L. 

Brewers'  filler  pulp.     W.   A.  J.  Foster.     .T.   Inst 
Brew.,   1910,  22,  413—424. 

Pulp  equal  in  quality  to  the  German  productB^. 
which  were  exclusively  used  before  the  wai',  is  now 
made  in  this  country.  The  raw  materials  which 
have  been  used  for  the  manufacture  of  brewers' 
pulp  are  cot.t<Jn,  linen,  julc  wood,  and  wool  fibres, 
and  sometimes  small  quantities  of  asbestos, 
but  cotUm  usually  fonns  the  main  constituent 
and  the  best  pulp  is  made  fi-om  this  alone.  A 
pulp  possessing  a  good  white  lolour  iind  guarant^'ed 
unbleached,  (ran  only  have  been  made  fiimi  i:lean 
(•(jtton  fibre.     The  moisturo-content  of  such  a  pull> 
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Mliould  Jiot  exceed  10%,  or  mouldiness  may 
develop.  The  ash-conloiit  should  be  less-  than 
1  %  unless  asbestos  has  been  add(  d.  The  author 
docs  not  MToniinend  (he  addition  of  asbestos, 
but  breweis  desirinj;  it  sliould  add  it  themselves. 
The  pulji  slionld  contain  no  substances  soluble 
in  hot  or  cold  water  or  alcohol,  and  should  impart 
no  flavovir  to  these  li<)ui<ls.  A  cake  of  pulp  should 
disintep-rat  e  readily  in  boiling;  water,  and  (five  rise 
to  a  flaky  and  homoijeneous  mass  free  from  knots 
or  balls.  The  author  descrilies  (he  nucmscopic 
appearan<'e  of  cod  on,  linen,  jute,  wood,  and  wool 
flores  and  some  (csts  U>  disdnguish  them.  The 
coinmoncs(  defect  in  jnilp  is  the  formation  of  kno(s 
or  balls.  This  may  be  due  to  the  use  of  unsui(al)le 
fibres  or  their  improper  treatment  diirins;  manu- 
facture, but  it  is  often  pixiduced  by  «Ton,<>;  methods 
of  handling,  especially  during  washing.  Apparatus 
for  washing  pulp  should  not  l)e  fitted  with  paddles 
or  wheels  feu-  churning  the  material.  'J'he  pvdp 
.shoiUd  be  washr<l  with  cold  water  until  free 
from  yeast.  ai\d  (hen  (or  an  hour  with  water  at 
168°— 190°  F.  (7,'')— 87°C.),  and  afterwards  again 
with  cold  wa(er.  Boiling  water  or  live  steam 
should  not  be  used. — J.  IT.  Ij. 

Breicery  ;     Use  of  hijdroqcn   peroxide   in  ihe  - 


IT.   B.  Wooldridge.     J.   Inst.  Brew.,   1910,   22, 
430—44(5. 

Hydrogen  peroxide  has  been  successfully  applied 
to  the  disinfection  of  casks,  filter  pulp,  and  other 
objects  in  the  brewery.     Casks  which  have  become 
mouldy  are  steamed  for  about  15  mins.,  and  (hen 
1  quart,  or  in  bad  ca.ses  more,  of  12-vol.  hydrogen 
peroxide,   diluted   to    1    gall.,   is   introduced   into 
each  ;   the  casks  are  closed  and  rolled  thoioiighly 
at  intervals  during  seveial  hours.     The  peroxide 
penetrates  deeply  into  (he  wood,  destroying  moidds 
and  other  organisms  ;    it  has  no  injurious  action 
on  the  wood  and   leaves   no   undesirable   decom- 
position   products.     In    (he    treatment    of    filter- 
i  pulp,  this  is  first  washed  with  cold  water  and  then 
,  with  water  at   160°  P.   (71°  C);    after  cooling  to 
i>.boutl20    F.(49°C.),2  quarts  of  12-vol.  peroxide  is 
.-xdded  for  about  25  lb.   of  pidp.     Alter  standing 
for  half  an  hour  the  pulp  can  be  used  ;    it  is  white 
I  and  quite  sterile.  Wooden  stoppers  are  put  through 
I  an  ordinaiy  washing  machine  and   then  left  for 
I  several  houis  in  12-vol.  hydrogen  peroxide  diluted 
1  eight-fold.— J.  H.  L. 

Wine ;     Approximate   dcierminaiion    of   the   sugar 

content  of .      J.   Pritzker.      Schweiz.   Vcrein 

Anal.   Chem.,    May,    1916.      Chem.-Zeit.,    1916, 
40,  832. 

The  wine  is  evaporated  to  remove  alcohol,  then 
treated  with  l?ad  acetate,  filtered,  and  2'5  c.c. 
of  the  filtrate  is  placed  in  a  tube  similar  to  that 
described  previou.sly  for  the  determination  of 
sulphates  in  wine  (this  J.,  1916,  859)  ;  boiling 
Fenling's  solution  is  then  introduced  into  the  tube 

,  until  the  latter  is  filled  up  to  the  10  c.c.  mark, 
the  tube  is  placed  in  boiling  water  for  4  mins., 
(hen  cooled,   and   centrifuged   for   3   mins.     Any 

!  cuprous  cxide  adhering  to  the  sides  of  the  tube 
is  now  detached  with  a  rubber-tipped  glass  rod, 

land,  after  centrifuging  for  a  further  3  mins., 
the  volume  of  the  cuprous  oxide  in  the  capillary 

I  portion  of  the  tube  is  read  off  ;  its  volunae  is  a 
measure  of  the  sugar  content  of  the  wine.  The 
difference  in  the  amount  of  sugar  foimd  by  this 
method  and  that  olitained  by  the  ordinary  gravi- 
metric method  varies  fi-om  ±0-2  to  0-3  grm.  per 
Utre.— W.  P.  S. 

Wine :    Detection  of  artificial  colouring  matters  in 

.    H.  Kreis.     Schweiz.  Verein  Anal.  Chem., 

May,  1916.    Chem.-Zeit.,  1916,  40,  832. 

Dark  red  \vines,  even  when  diluted  with  five  parts 


of  water,  sometimes  dye  wool  so  intensely  tliat 
(he  coloiu-  cannot  be  removal  by  washing  with 
boiling  wafer  ;  this  may  lead  to  the  (^inclusion 
(li.it  an  aniline  dye  is  jjre.sent  in  the  wine.  If, 
however,  the  wine  is  diluted  previously  with  10 
parts  of  water,  tlie  colour  is  usually  removed 
from  the  «dol  when  this  is  washed  with  boiling 
water.  In  duulitful  cases  the  coh'Uied  wool  .should 
lie  heated  on  a  water-l)a(li  vvi(h  1  %  ammonia  ; 
(his  destroys  the  natural  colouring  matter  derived 
fi-om  the  wine,  whilst  aniline  dyes,  for  the  most 
part,  go  into  sohdion.  The  ammoniacal  solution 
is  then  acidified  with  sidpluiric  acifl  and  heated 
with  a  fresh  thread  of  wool.  If  aniline  dyes  are 
present  the  wool  is  ccdoured,  but  in  -their  absence 
it  remains  white. — \V.  I'.  S. 

Vinegar  and  wine  ;     U.ic  of  the  iodic  acid-starch 

reaction  in  the  control  of  .     J.   Jeanpr6tre. 

Schweiz.  Verein  Anal.  Chem.,  May,  1916.     Chem. 
Zcit.,  1916,  40,833. 

L.\Ni)oi.T  has  pointed  out  (Ber.,  1880,  19,  1317) 
that  a  mixture  of  s\dphuro)is  acid,  iodic  acid,  and 
starch  develops  a  blue  coloration  after  a  varying 
lapse  of  time.  The  author  shows  that  if  a 
sulphite  and  an  acid  be  usod  instead  of  free 
sulphurous  acid,  the  time  which  the  coloration 
takes  to  appear  depends  on  the  kind  and  con- 
centration of  the  acid,  the  temperature,  age  of 
the  reagent,  etc.  For  instance,  the  time  elapsing 
before  the  blue  coloration  appears  is  as  follows, 
when  10  c.c.  of  the  A^/10  acid  is  mixed  with  10  c.c. 
of  the  reagent  (10  c.c.  of  0-2%  sodium  iodate 
solution,  10  c.c.  of  02%  sodium  sulphite  solution, 
and  5  c.c.  of  0-5%  starch  solution,  diluted  to  100 
c.c.)  : — acetic  acid,  438  ;  succinic  acid,  320  ;  malic 
acid,  52  ;  citric  acid,  45  ;  tartaric  acid,  26  sees.  ; 
oxalic  acid  and  mineral  acids,  at  once.  Since  the 
presence  of  a  trace  of  mineral  acid  greatly  reduces 
the  time  required  for  the  devlopment  of  the  colora- 
tion, the  reaction  may  be  used  for  the  detection  of 
mineral  acids  in  vinegar  and  wine.  If  10  c.c.  of  wine 
gives  a  bluf  coloration  in  less  time  than  docs  10  c.c. 
of  citric  acid  solution  of  equal  strength,  an  abnormal 
quantity  of  free  mineral  acid  is  present.  Generally, 
a  non-sulphured,  non-plastered  wine  reacts  as 
slowly  as  does  a  succinic  acid  solution. — W.  P.  S. 

Gli/colyxix  ;   Formation  of  methiilghio.ryl  and  formal - 

dchi/dc  in .     B.   J.   SjoUema  and  A.   J.   H. 

Kain.     Rec.   Ti-av.   Cliim.   Pays-Bas,    1916,    36, 
180—193. 

In  the  breakdown  of  sugars  under  biological 
agencies,  e.g.,  in  alcoholic  fermentation,  and  the 
building  up  of  proteins,  the  formation  of  pyruvic 
acid  or  its  aldehyde,  methylglyoxal,  in  the  inter- 
mediate stages  has  been  considered  very  probable. 
This  hj-pothesis  has  received  support  by  Windaus 
and  Koop  (this  J.,  1906,  1234)  and  by  Neuberg. 
The  formation  of  methyRminazole  (a  histidine 
derivative)  by  the  action  of  ammoniacal  zinc 
hydroxide  on  dextrose  was  explained  by  the  former 
au(hoi-s  through  the  intermediate  production  of 
methylglyoxal  and  fomialdehyde,  thus  : 
CH3.CO  H3N       H. 

.         +  +      >CH  = 

COH      H3N       O^ 

CH3.C.NH. 

>CH  -t-  3H,0. 
HC.N  ^ 
Although  neither  methylglyoxal  nor  formaldehyde 
can  be  detected  among"  the  products  of  glycolysis, 
the  hvpothesis  would  be  considerably  strengthened 
if  it  were  showii  that  the  synthesis  of  the  nitro- 
genous complex  took  place  by  the  condensation  of 
the  simpler  components  by  the  same  reaction 
more  readily  than  from  the  rnore  remote  dextrose_. 
This  has  now  been  done  by  the  authors  :     208-5 
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-.^nns.  of  an  uquixms  solution  ooutttiiiiut;  1 1-it  grius. 
of  methyl>:lvoxnl,«lct«"niune<l  liy  the  sen\irj»rl>azide 
method,  was  mi\.<l  with  17l>  gnus,  of  35% 
fonuiUdelivilo  sohition  »uul  the  niixtuiv  twatejl 
witii  aminoniat'al  if.iix-  oxide  i'!>''tly  in  solution  and 
pao^hr  in  sxispension.  A  precipitate!  of  the  zinc 
salt  of  mcthyUniina/.ole  was  iniuietliately  pro- 
duced and  fiiUy  iilentilieil  with  the  pi'oduet 
obtained  by  Wiiulaus  and  Koop  from  dexti-ose, 
which  is  only  I'orined  slowh'  in  the  eovii'se  of  some 
weeks.  Noiibei-^  has  asserlt-d  that  dihydroxy- 
acetoofi  in  alkaline  stilution  is  very  ivadily  con- 
verted into  niethylfjlyoxal  and  shoidd  be  capable 
of  tlie  same  condens;itions.  but  the  authoi's  do  not 
eonlirm  this  view.  Dihydroxyaeetone,  with  or 
without  fonnaldehyile.  only  yields  the  zinc  deriva- 
tive of  niethylimiua/ole  very  slowly,  as  in  the  case 
of  dextrose.  Further,  on  treatment  with  hydr- 
iizine  it  yields  a  hydrazone  which  is  very  different 
fiom  the  product  of  the  action  of  hydrazine  on 
methylglyoxal,  ami  whereas  methylglyoxal  con- 
denses v.ry  readily  with  thiourea,  dihydroxy- 
;icelone  dot>s  not.  The  hypothesis  founded  on  the 
probable  fonnat.ion  of  dihydroxyaeetone  as  an 
intermediate  product  is  thiu-eforc  not  supported 
by  the  present  investi^tion. — T.  F.  B. 

Velocity  of  scission  of  hulose  bij  ocliun  of  the  BuJ- 
garian  ferment.  Quagliariello  and  Ventura. 
See  XrXA. 


Muittn ;    l^riscrratioii   of  .      J.   A.    Dejeaime. 

.     Ft.  Pat.   177,953.  Jidy  8,   1»14. 

Tire  oi-gauisius  of  grapes  being  confined  in  gonerid 
to  the  outer  surface  of  the  fruit,  musts  not  liable 
to  .s]>ontaueous  fermeut-ation  are  obtained  by 
sterilising  the  grapes,  preferaldy  by  lucnns  of 
sulphiu-ous  acid,  before  pres.sing. — J.  II.  Ij. 

."starch  ;    Lii/ucfuciion  of .  tnul  J(*v  of  fiuoride» 

ill  fcnni^iiiatioii^  icith  mouliln.     11.   .Toiu'la.     Fr. 
Pat.  17S.972,  Alay  18,  1915. 

Afthi;  a  preliminary  cooking;  the  an^ylaceous 
material,  without  additiot\  nf  jvlkali.  Is  lii|ui'tied  bv 
Bad.  niir(li<jiileii.sc  (si-e  Fr.  Pat.  171.918.  this  3'., 
1915.  1107);  a  few  litres  »t  cult\uv  suHice  for 
lOlK)  kilos,  of  material.  Before  saccharidcation, 
which  is  elTected  by  Miicor  ElociM  (loc.  cit.)  or  a 
similar  mould,  in  open  vats,  the  mash  is  preferably 
lieatefl  for  a  short  time  to  destioy  adventitious 
iufeetiou.  ;ind  a  further  culturt\  of  Bait.  Bitrdi- 
i/alcii.se  may  be  added  together  with  the  Mucor. 
Claim  is  also  made  to  the  use  of  .sodium  fluoride, 
which  may  be  added  aft^r  the  first  cooking,  at 
the  rate  of  Itt  giins.  per  hectolitre  of  wort.  The 
li({uefying  bacteiium  is  not  all'ected  by  this,  and 
the  Miiror  as  well  as  the  yea.st  employed  may  be 
acclimatised  to  it.  The"  chai-acters  of  Baet. 
Btirdiyoliiitir  and  Mucor  L'locis  are  described. 

—J.  U.  L. 


An  ejr.atninatioii  of  certain  tncllio<ls  for  Die  study  of 
proteolytic  aeJion.  Sherman  and  Neun.  Hee 
XIXa. 

Comparison  of  barbituric  arid,  thiobarbiluric  acid, 
and  malonylguanidinc  as  quantitative  prccipitantK 
for  fxcrfurat  [from  pentoses].  Dox  and  Plaisance. 
See  XXIII. 

Beaetiona  of  peroxyduse-  ■purified  by  ultrafiUraiioH. 
Bach.     See  XXIII. 

P.XTENTS. 

Hops ;    Process  for  the  preparation  of  an  ej-traet  of 

.     E.  W.  Kuhn.  London.     Ensr.  Pat.  14.330, 

t^ct.  9,  1915. 

Hops  and  cooleil  wort  aie  introduced  into  a 
cylinder  .such  as  that  descriljed  in  Eng.  Pat.  8823 
of  1907  (this  J.,  1908,  761)  untU  the  cylinder  is 
full.  Further  wort  is  then  foiced  in  by  hydrauUc 
pressure,  the  cout<>n1s  of  tlie  cylinder  "are  heated 
to  60'  C.  for  a  suit^ible  length  of  time,  next  cooled 
to  0"  C,  the  pressure  being  maint-ained.  the  liquid 
is  drawn  off  and  is  ready,  after  the  hop  petjiLs  have 
been  separated,  for  introduction  into  cooled  wort 
or  beer.— W.  P.  S. 

Bretoera'    tcortu :     Housiny   mid    niiuimj   apparatus 

for .     M.  V.  ("hanibei-s.  Cork,  anil  C.  F.  K. 

Skilton,  niackrock,  Ireland.      Eng.  Pat.  101,363. 
.Tan.  28,  19K).     (Appl.  Xo.  1377  of  1916.) 

TirE  apparatus  i-omprises  an  open  pan.  perfoi'ated 
at  its  circumference,  and  connected  at  the  bottonj 
with  a  central  pipt;  extending  downwards.  A 
Isolating  shaft  passes  down  through  the  pipe  and  is 
provirled  at  its  lower  end  with  a  riblx-d  disc,  above 
which  ia  a  covering  disc  attached  to  the  lower  end 
of  the  pipe.  The  central  ])ipe  is  telescopic  and, 
when  the  apparatus  has  been  Jirranged  at  a  suitable 
height  in  a  vat,  with  its  open  top  above  the  liqiud 
level,  the  rota.tion  of  tlie  shaft  and  ribbed  disc 
draws  the  beer  and  yi«.st  thi-ough  the  perforations 
and  down  the  pipe,  anrl  distributes  it  horizontally 
round  the  bottom  of  the  vat. — W.  P.  S. 


I>istilUition  and  rectification  of  iciiic*  and  fermented 
musts,  methyl  alcohol,  etc.  ;    Apjiaratus  for  the 

continuous .     E.     Barbet    et     FiLs    et     Cie. 

Fir-st  .Vdditiou,  dated  Apr.  25.  1914.  to  Fr.  Pat. 
470,242.  June  10,  1913  (this  J-.  1915,  191). 

Modifications  have  been  made  in  the  apparatus 
previously  claimed,  in  order  to  obtain  re<'tified 
product.s  free  from  estera.  The  vapours  driven 
out  of  the  wine  in  column,  A  {toe.  cit.),  undergo  a 
preliminary  purification  by  condensation,  in  ar 
upper  extension  of  the  column,  the  light<>r  head- 
impurities  pa.ssing  out  of  the  top  of  the  column  as 
\apour.  The  condensed  liq\ii<l,  still  containing 
some  esters,  passes,  together  with  a  regidated 
quantity  of  caustic  alkali,  into  the  column.  B,  C, 
in  which  are  iidercalated  some  plates  of  relatively 
great  depth  to  onsxire  that  the  liquid  remains  in 
this  column  for  a  sullicient  time  for  the  es^ters  to  be 
hydrolysed.  .\ny  ammonia  or  volatile  bases  pro- 
duced during  hydrolysis,  are  eliminated  with 
other  head-impurities  from  the  top  of  cohimn,  B. 
The  alkaline  spirit  leaving  C,  is  ueutralisetl  on  it* 
way  to  the  riu  tifier.  K,  E,  by  a  regvdated  flow  of 
sulphuric  acid  into  the  pipe,  and  small  test-portions 
of  the  liquid  can  be  taken  from  the  plate  of  entry 
in  K.  to  ascertain  that  the  supply  of  acid  is 
correct.  A  small  quantity  of  caustic  alkali  is 
supplied  coidinuou.sly  to  the  bottom  plate  in  the 
upper  extension  of  the  column.  A,  and  to  the  top 
plate  of  the  ile-aleoholising  colunm.  J.  the  objet't 
ill  both  cases  being  to  neutralise  volatile  acids 
fiom  the  wine,  which  woidd  otherwise  fonn  esters 
on  contact  with  vapours  rich  in  alcohol.  The  ratee 
of  flow  of  alkali  and  acid  to  the  parte  of  the  appar- 
atus mentioned,  are  easily  obseived  and  controlled 
by  nie^ns  ot  a  special  form  of  sight -ghvss. — -J.  11.  L. 

Distillation  of  alcoholic  and  similar  licpxids  :  I'meesn 

of  mulliplc-cffcct .     E.  Karbet  et  Mis  et  Cie 

Vt.    Pat.     178.885,    June    9,    1911.    and    First 
Addition  thereto,  dated  Oct.  19,  1911. 

DlsTlLLATlK.v  takes  place  sinudlaneously  in  .i 
series  of  distilling  columns,  each  working  under  » 
lower  pressure  than  the  preceding  one.  In  the 
apparatus  dej<cribed  there  are  three,  each  com- 
prising a  tubular  heater  and  a  plate  column;  the 
first  is  heated  bv  steam,  the  second  by  the  alcoholic 
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vapours  fi-om  the  first,  and  the  tbii'd  (at  atmos- 
pheric jiifssuro),  by  those  from  tin-  .second 
column.  Each  column  has  in  communication 
with  its  lower  end  a  tubular  recuperator  for  the 
trajipfer  of  heat  froin  the  outflowinir  vinasses  to 


fi'esh  wash.  The  whole  of  the  fi-csh  wash  for 
ro-charging  the  series  passes  fii-st  throutrh  the 
recu])erator  of  the  last  column  and  also  serves  to 
condense  the  vajxyurs  from  this  column  ;  it  then 
passes  through  the  recuperator  of  the  second,  or 
of  the  first  column,  or  through  a  steam  heater, 
according  as  it  is  destined  to  i-e-charge  the  third, 
second,  or  first  column  respef  tively.  Tlie  phlepcms 
from  the  first  and  second  units,  condensed  in  the 
second  and  third,  are  led  into  the  top  of  the  tliird 
column  which  cont.ains  some  additiional  plates  ; 
the  whole  of  the  ah  ohol  from  the  series  is  thus 
obtained  finally  from  the  thii'd  column,  and  in 
fairly  concentrated  condition.  In  a  modified  fonn 
of  apparatus  (see  fig.)  described  in  the  Addition 
to  the  principal  patent,  there  are  no  recuperators 
at4>a4hed  to  the  fii-st  two  columns,  A  and  R.  The 
vinasses  fvom  each  column  pass  throtigh  all  the 
succeeding  ones  (or  their  tubular  heatere.  B,,  C,) 
and  then  through  the  single  recxipei-ator,  (\.  in 
whifh  thev  raise  the  temperature  of  fresh  wash 
(entering  at  R)  to  80° — 85^  C.  The  fresh  wash  is 
further  heated  almost  to  boiling,  in  Cj,  by  con- 
densing the  vapoui's  from  the  last  column,  and 
passes  thenco  to  a  receptacle,  E,  at  the  top  of  the 
last  column,  C,  where  it  is  maintained  in  gentle 
ebullition  to  expel  gas.  From  here  the  wash  is 
transferred  to  the  various  columns,  that  destined 
for  the  first  two  being  pumped  through  a  tubular 
heater.  A,,  heated  by  a  portion  of  the  alcoholic 
vapours  from  A.  The  phlegms  from  the  first 
two  units,  condensed  in  Bi  and  C,,  pass  into  the 
column  of  "  6puration."  D.  and  this  column  is 
heated  by  uncondensed  portions  of  the  same 
phlegms,  whiih  are  regulated  by  the  valves, 
V„  Vj.  Tlie  distillates  from  the  last  column, 
condensed  in  C3,  also  pass  into  the  column,  D, 
lor  "  ^puration."— J.  H.  L. 

Alcohol;  Process  and  apparatus  for  (he  rotitinuotis 

rectification  of at  the  crpoisc  of  vapourx  from 

the  distilling  column.     E.  Barbet  et  FUs  et  Cie. 
Ft.  Pat.  178,946,  Oct.  19,  1914. 

In  a  process  of  continuous  distillation  and  rectific- 
ation, the  latter  is  efi'ected  at  the  expense  of  the 
heat  of  the  vapours  from  the  distilling  column, 
by  operating   this   column  at   a   higher  pressure 


than  tho  rectifier.  Ajiparatiis  for  applying  the 
process  to  washes  containing  about  4%  of  iUcohol 
is  described.  It  compri.ses  three  columns,  for 
distillation,  "  6puration  "  (ivmoval  of  head  pro- 
ducts from  phlegms),  and  rectification  respectively. 
The  rectifier  works  under  ordinary  pressure,  and 
the  distilling  column  under  an  excess  pressure  of  at 
least  0  i)  aim.  The  purifying  and  rectifying 
columns  are  heated  by  the  alcoholic  vapours  from 
the  distilling  colunui.  which  are  thereby  con- 
densed ;  these  condensed  ]ihlegiiis  then  ent^er  the 
purifying  column,  whence^  ;ifter  lemoval  of  theii' 
head-impurities  they  pa.ss  into  the  rectifier. 
I'^resh  wash,  after  serving  to  condense  vapours 
from  the  tox)  of  the  rc-ctitit^i'.  descends  to  a  re- 
cuperator in  whU  h  it  is  he.aled  by  viniisses  from 
the  distilling  column,  to  siu^h  a  temp<Tatui'e  that 
on  re-ascending  to  .1  rece])t:ule  at  its  former  level 
it  enters  into  gentle  ebullition  and  is  thus  freed 
from  gases  This  receptacle  is  at  such  a  height 
that  the  boiling  wash  flows  from  it  into  the  toj> 
of  the  distilling  column  at  the  required  pressure. 
In  tile  distillation  of  washes  contaiiung  only  aJjout 
'2  "„  of  aifohol  the  vapoui's  contain  more  heat  than 
is  required  for  then'  rectification,  and  the  excess 
can  bo  made  to  operate  a  complementary  distilla- 
tion pocpss  under  atmospheric  pressure.  A 
modification  of  the  apparatus  to  suit  these  con- 
ditions is  described. — J.  11.  I/. 

Sparging  ;  Process  of  — — .  .1.  HiOiaefer.  Assignor 
to  Simon,  Biihler,  und  Haumann,  Ki-ankfort, 
Germany.  U.S.  Pat.  1.200,7(>:{,  Oct.  10,  1916. 
Date  of  appl.,  Aug.  10,  1912. 

Sek  Eng.  Pat.  17,028  of  1913  ;   this  J.,  1914,  fl78. 


Column-stills;    Process  nf  hcalinfi  ■ 


.  E.  Guil- 
laume.  Paris.  U.S.  Pat.  1,199,371,  Sept.  26,  1916. 
Date  of  appl..  May  24,  1910. 

See  Fr.  Pat.  403,38.5  of  1909  ;   this  J.,  1910.  104. 

Manufacture  of  mall  extract.      Kng.   Pat.    16,887. 
Sec  XIXa. 
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Lactose  ;    Velocity  of  scission  of  ■ 


■  by  the  action 
of  the  "  Bulgarian  ferment."  II.  G.  Quagliariello 
and  C.  Ventura.  Atti  K.  Accad.  Lincei,  1916, 
[v],  25,  i.,  793—798.  J.  Chem.  Soc,  1916, 
110,  i.,  699. 

The  conversion  of  lactose  into  lactic  acid  by 
Bacillus  hulyoricus  is  not  a  unimolecular  reaction, 
tlie  value  of  the  velocity  cou.stant  showing  a  con- 
tinuous diminuticn  as  the  action  proceeds.  With 
two  samples  of  milk  containing  diflerent  propor- 
tions of  lactose,  the  action  ceased  in  each  case 
when  the  concentration  of  the  lactic;  acid  formed 
became  about  0-270  grm.-mol.  per  litre,  or  about 
2-5°;,,  the  bacteria  apparently  being  in(-a>pable  of 
vitality  beyond  this  point.  With  an  aqueous 
solution  of  lactose  or  with  whey  this  maximal 
acidity  has  different  values,  but  in  all  probability 
the  hydrogen-ion  concentration  is  tJie  same  in  the 
three  eases. 

Yeast,   polished  rice,   and  ichite  bread;    Ntiiriiive 

value   of «?.s   determined   by   experiments  en 

man.    C.  Funk,  ^\'.  G.  Lyle,  and  D.  McCaekey. 
J.  Biol.  Chem.,  1916,  27,  173—191. 

The  experiments  indicate  that  the  value  of  yeast 
as  a  sourc  e  of  protein  is  not  very  great ;  a  lai^e 
pait  of  the  yeast  nitrogen  has  apparently  no  food 
value,  it  is  assimilated  badly,  and  causes  a  rise 
in  the  uiic  acid  content  of  the  blood.     The  amount 
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of  nitrogen  wliith  wtnild  l>c  fully  adequate  in  the 
form  of  p<Uat<>»-s  proves  to  be  iiisullicient  in  tho 
case  of  veast  ;  t  his  also  apjiUes  to  white  bread  and 
polished  riie.  A  positive  niti-o^'en  balain o  cannot 
he  obtained  by  the  addition  of  vitamiiie  prepand 
from  autoU-stni  veast  bv  Seidell's  method  (I'.S. 
Pat.  1,173.317  ;    thus  J.,  1910,  053).— W.  P.  S. 


Carotin  ;    Toxicily  of 


n.  G.  Wells  and  O.  F. 


Hedenburp-    J-  Biol.  Chem.,  1910,  27,  1213—210. 

C.\KOTlN,  tha  colouring  matter  of  wheat  flour  and 
carrots,  has i  no  appreciable  tixic  action,  and 
chlorination  »dors  not  increase  its  toxicity. 
Quantities  o|  0-2  grm.  of  the  substance  injected 
into  guinea  pigs  (weiKhing  215  to  205  grms) 
had  no  effect  on  the  health  of  the  animals.^U  .P.S. 

Grotcth-producino  substance  frovi   sheep  pancreas ; 

Jsolatioii  of  a .  W.  II.  Kddy.  J.  Biol.  Chem., 

1910.  27,  113—126. 

Sheep  pancreas  was  extnicled  with  alcohol  con- 
taining 4°o  "f  1I<^1-  'h''  extract*  wore  evaporated 
at  a  low  temperature,  the  residue  was  di.ssolved  in 
water,  the  solution  fdtered,  the  filtrate  evaporated, 
then  diluted  with  water,  treated  with  sulphuric 
acid  ar.d  phosphotungstic  acid,  the  precipitate 
collected.  deconi7iosed  by  mixing  with  water  and 
hariimi  hvdroxidc.  and  tlie  mixture  filtered. 
.Vfter  removing  excess  of  sxilphuiic  acid  from  the 
nitrate,  the  latter  was  evaporated,  the  residue 
treated  %\ith  alcohol,  and  the  alcohoUc  solution 
treated  with  alcohi>lie  mercuric  chloride  solution. 
The  precipitate  obtained  was  decomposrd  with 
hydJ'ogpn  sulphide,  the  mercury  sulphide  separated, 
and  the  purines  in  the  solution  then  precipitated 
with  silver  nitrate  and  separated  by  filtration. 
The  filtrate  was  treated  with  sUver  nitrate  and 
l)arium  hvdroxide,  the  precipitate  formed  was 
decomposed  with  hydrogen  sulphide,  and  the  so- 
lution freed  from  barium,  sulphuric  acid,  and 
chlorides.  The  resulting  solution  contained  a  sub- 
stance whiih  was  capable  of  pi'oducing  a  marked 
increase  in  growth  when  administered  to  rats. 
The  sulistance  was  precipitated  by  phospho- 
tungstic acid  and  by  colloidal  hydrated  aluminium 
siUcate  (Lloyd's  reagent)  ;  it  was  not  a  protein, 
fatty  substance,  or  a  mixture  of  amino-acids. 

Proteolytic    action ;    An    examination    of    certain 

methods  for  the  study  of .     H.  C.  Sharman 

and  D.  E.  Neun.     J.  Amer.  Chem.  Soc,  1916, 
38,  2199 — 2210. 

Eight  different  methods  have  been  comparatively 
inve.stigated  with  commercial  preparations  of 
pepsin  and  trypsin.  For  the  study  <if  proteolytic 
activities  soluti.ins  of  casein  form  the  most  con- 
venient substratum  ;  in  the  case  of  pepsin  1  grm. 
of  casein  is  dis-solved  in  Af/20-hydrochloric  acid, 
the  solution  warmed,  the  enzyme  added,  and  the 
volume  made  up  to  100  c.c.  After  digestion,  the 
undigested  casein  may  be  precipitated  by  pouring 
into  25  c.c.  of  20%  sodium  .sulphate  solution. 
For  experiments  with  try-psin,  solutions  of  sodium 
caseinate  of  slight  alkalinity  are  employed.  One 
of  the  best  quantitative  methods  of  comparison  is 
Vjastd  on  the  determination  of  the  total  nitrogen 
by  Kjeldahl's  method  in  the  filtrate  after  digestion 
and  precipitation.  The  propoilionality  of  the 
results  to  quantity  of  enzyme  extends  over  a 
considerable  range  and  the  comparisons  may  be 
made  either  on  the  basis  of  the  amount  of  digestion 
pr<iducts  produced  in  a  given  time  (which  should 
not  be  too  long)  or  of  the  time  required  to  render 
a  given  amount  of  nitrijgen  soluble,  the  latter 
method  offering  a  longer  range  of  accurate  observ- 
ations.    Equally     satisfactory     comparLsons     are 


obtainable  bv  Van  Slyke's  amino-nitrogen  deter- 
mination method  (this  J..  1911,  771.  1135;  1015, 
lUO.  1275).  with  the  addid  iidvantase  that  the 
pint iHily tic  action  may  be  foUowid  in  its  more 
advaniid  stag<  s.  loiiir  after  the  total  dis.soIved 
nitiMgen  has  icachvd  its  maxinmm  limit.  Here 
also,  it  is  important  to  confine  the  observations  to 
.reasonably  sliort  digestion  periods  of  J  to  ]  hour, 
"as  over  prolongid  i)eii<ids.  dilTerences  in  activity 
tend  to  become  e(iualised.  Another  method  of 
measiuing  the  results  of  pi'oteolysis  which  appears 
cap<able  of  giving  useful  indications,  is  the  titration 
of  the  carboxylic  acidity  of  the  digestion  pnnhicts 
in  presence  of  thymolphth.iKin  as  iidicator  ;  this 
method  is  somewliat  less  delicate  than  the  deter- 
mination of  total  nitrogen  and  about  as  delicate 
but  not  so  regxdar  as  thi^  aniino-nititigen  metiiod; 
the  general  trend  of  the  indications  is  comparable 
with  the  total  nitrogen  method.  Indirect  metheds. 
such  as  electrical  coiuhictix  ity  and  polarinietric 
metlu'ds.  may-  be  useful  in  certain  cases,  but.  are 
I  less  desirable  than  methods  based  on  direct 
I  chemical  functions.  Colorimetric  methods,  such 
as  the  biuret  and  the  ninliydrin  reactions,  are  of 
subordinate    value   for   qxumt  itjitive   comparisons. 

—J.  F.  B. 

Humin  formatiim  ;   Reaction    l)elween   amino-acids 

and   carbohydrates   as   a   probable  cause   of . 

M.  L.  Roxas.     J.  Biol.  Chem.,  1916,  27,  71—93. 

I    To    obtain    infonnation    on    the    structure    and 

formation  of  humic  suljstaiiccs.  experiments  were 

!    made  to  determine  which  amino-acids  react  witli 

larbohydrates  under  certain   conditions,   whether 

'   ditTereiit  sugars   behave  ahke  towards  the  same 

j    amino-acid.    and    what    group    of     the     reactive 

;   amino-acids  takes  part  in  the   reaction.     It  was 

I    found  that  luider  the  conditions  of  the  experiments 

j   alanine,    leucine,    phenylalanine,    glutamic     acid, 

!   and  pi-oline  were  not  important  factors  in  huniin 

formation.  The  following  amino-acids  were  respon- 

'   sible  for  humin  formation,  and  when  digested  with 

i   20%    Ht"l    plus   sugar,    the    proportion    of    their 

1    nitrogen     converted     into     humin-nitrt)gen    was : 

!   tyrosine,     150;     cystine,     31;     arginine,     2-33; 

I    lysine,  2-62  ;  histidine,  1-84  ;  tryptophane,  71-0%. 

Xylose  and  tevulose  were,  as  a  inile.  more  reactive 

than     was     dextrose.     Arginine,     histidine,     and 

lysine  reacted  with  sugars  more  readUy  in  weak 

acid    or   aqueous    solutions    than    in    strong   acid 

solution.     Arginine,    histidine,    and    tryptopliane 

reacted    with    less   in    reactivity    of    their  amino 

nitrogen    towards    nitrous    acid,    but    the   amino 

group  apparently  remained  intact  in  the  humin 

from    tyrosine   and    cystine.     (See   also    Gortner, 

this  J., '1910,  1030.)— W.  P.  S. 

Beans  ;  Detection  and  determination  of  hydrocyanic 

acid  in .     L.  Guignard.     Ann.  Falsif.,  1910, 

9,201—303. 

Bt7EM.\H  beans  {Phaseolus  hinatus  species)  imported 
i  nt^)  Fiance  for  edi  ble  purp(  ises  were  foimd  to  (contain 

0  025%  of  hydrocyanic  acid,  a  quantity  slightly 
in  excess  of  the  maximum  quantity  aUowid.  The 
isopurpurale  reaction  was  used  to  dete(-t  the 
j>rcsence  of  hydrocyanic  acid  in  these  beans ; 
2  grms.  of  the  powdered  bean  was  mixed  in  a 
flask  with  10  c.c.  of  water,  and  a  strip  of  filter- 
paper  dipped  previously  in  a  .solution  (-ontainiug 

1  grm.  ol  picric  acid  and  10  grms.  of  a(  dium 
carbonate  per  100  c.c.  of  water  was  suspended  in 
the  flask.  An  orange-red  coloration  developed  on 
tlie  paper  within  12  hours  when  hydrocyanic  acid 
was  present.  To  determine  the  quantity  of  hydro- 
cyanic acid,  20  grms.  of  the  jxnvdered  beans  was 
macerated  with  wat^r  for  12  hours,  then  steam 
distilled,  and  the  distillate  titrated  with  silver 
nitrate  solution.  pota.ssium  iodide  being  used  »» 
indicator. — ^W.  P.  S. 
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Soya  meal  poismnrtg  ;    Eartractcd  - 


Agi-ic,   1910,  23,  691—692. 


J.  Board 


Soya  heaiLs,  aftor  the  oil  has  beeu  extracted  with    \ 
A  solvent,  are  made  into  a  meal  or  cake  and  used    ' 
for  cattle  feedinR  :    niphtha  is  nsually  employeci 
for  extrartini;  the  oil.   hut  trichloroethylene  has 
been  used  recently.     The  soya  hean  it.self  is  not 
poisonous,  nor  is  the  meal  prepared  from   l)eans 
which  have  been  extractwl  with  naphtha,  bu t  about 
four  years  ago  a  number  of  etises  of  cattle  poisoning  I 
were  caused   by  meal  prepared  fron\  soya  beans   | 
which  had  been  extract<?d  with  trichloroethylene. 
Experimental     proof    was    obtained    that    "cattle 
were  badl\-  ami  in  many  cases  fatally  alTected  by    , 
this  meal,  but  pigs  and  sheep  were  not  affected.  ; 
The  symptoms  appeared  some  days  after  the  meal  i 
had  been  triven.      It  would  appear  that  trichloro- 
ethylene formed  a  poisonous  substance  by  com- 
oination   with   some  constituent  of  the  nieal,   or   ' 
that     tlie     trichloroethylene     used     was     impure.   ' 
Extracted  soya  bean  nieal  is  an  excellent  foihler,   j 
Init  it  is  inadvisable  to  use  tricMoroethylene  for  1 
extracting  the  oil. — W.  P.  S. 

Cocoa  ;    Defemiinalion  of  fat  in .     11.  KrcLs.   ' 

Schweiz.     Verein     Anal!     Chem.,     May,     1916. 
Chem.-Zeit  .  191(),  40.  832. 

• 

OSE  £n"'n.  of  the  cocoa  is  boiled  for  1.5  mins.  in  a 
graduated  tube  with  20  e.c.  of  1-5%  hydrochloric 
acid,  the  mixture  then  cooled  to  J50°"C'.,  shaken 
for  5  mins.  with  ether,  and  centrifuged  for  15  mins. 
(at  least  1000  revolutions  per  min.).  An  aliquot 
portion  (say  2r>  c.c.)  of  the  ethereal  solution  is 
transferred  to  a  nickel  basin,  the  ether  evajiorated, 
the  residue  of  fat  heated  for  10  mins.  in  a  Soxhlet 
drying  oven,  and  weighed. — W.  P.  S. 


Chicory  ;    Detection  of  beetroot  in 


E.  Collin. 


Calcium  ;  Determination  of- 


quent  addition  of  12%  hydrochloric  acid.  The 
boiled  filtrate  is  then  ready  for  iron,  aluminium, 
manganese,  and  calcium  determinations.  The 
results  obtained  by  cither  procedure  showed  dose 
agreement  with  tlie  thcoretiial  in  the  case  of 
known  solutions,  and  could  be  closely  repro- 
duced in  analvses  of  plant  and  animal  a.shes. 

— G.  F.  M. 

Seic  methods  in  the  icheal  starch  industry.  Goldbeck . 
See  XVII. 

FoDnation  of  melhj/lylyoral  and  formaldeki/dc  in 
(jlycolysis.     Sjollema  and  Kam.     See  XVllI. 

Modification  of  the  Pratt  method  for  the  determination 
of  citric  acid.     Willaman.     See  XX. 

Comparison  of  barbituric  acid,  thioharbiluric  acid, 
and  malonylguanidine  as  <;^uantitative  precipi- 
tants  for  furfural  [from  pentoses].  Dox  and 
Plaisance.     iS'ec  XXI II. 


Patents. 
Beverage   extracts;     Manufacture   of- 


Ann.  FaLsif.,  1916,  9,  271 — 272. 

A   PORTION   of   the  suspected   chicory   is   washed 
•with  I.abarraque"s  solution  (prepared  by  triturating 
75  grms.  of  bleaching  powder  with  600  c.c.  of  water, 
added  in  two  or  three  portions,  filtering,  adding 
a  solution  of   150  grms.  of  sodium  carbonate  in 
400   c.c.   of  water,   and  again  filtering)  uiitU  all 
soluble  colouring  matter  has  been  removed,  and   i 
the  particles  are  then  examined  under  the  micro-   ' 
scope.      If  any  particles  of  beetroot  are  present 
they  will  be  seen  to  contain  numerous  black  cells 
filled  with  crystals  of  calcium  oxalate.     The  cells 
are  oval  or  elongated  and  are  more  numerous  near 
the  ligneous  vessels  of  the  woodv  portion  of  the   i 
root.     (See  also  this  J.,  1915,  568). — W.  P.  S.         , 


iti  the  ash  of  forage 


plants  and   animal  carcases.      S.   B.    Kuzirian. 
J.  Amer.  Chem.  Soc,  1916,  38,  1996—2000.       | 

The  following  method  is  recommended  as  being 
more  accurate  and  rapid  than  the  so-called  basic 
acetate  method  in  general  use  : — From  an  acid 
solution  of  the  ash  the  phosphorus  is  removed  by 
precipitation  as  ammonium  phosphomolybdate, 
and  the  calcium  is  precipitated  as  oxalate  in  the 
filtrate,  either  before  or  after  the  removal  of  the 
excess  of  molybdenum  as  sulphide.  If  the  former 
alternative,  which  is  probably  preferable,  be 
adopted,  the  oxalate  precipitate  is  collected  in 
a  Gooch  crucible,  ignited  to  oxide  in  an  electric 
furnace,  dissolved  in  dilute  hydrochloric  acid, 
filtered,  ammonium  chloride  and  ammonia  added 
to  the  filtrate,  to  precipitate  iron  and  aluminium, 
and  the  calcium  again  separated  .is  oxalate,  the 
precipitate  now  being  entirely  free  from  molyb- 
denum. If  the  second  alternative  be  adopted  the 
molybdenum  in  the  filtrate  from  th';  phospho- 
molybdate precipitate  is  precipitated  by  digestion  ' 
with  colourless  ammonium  sulphide,   and  subse-   I 


J.   L. 

Kellogg.  Battle  Creek,  Slich.,  U.S.A.     Eng.  Pat. 

14.134,  Oct.  6,  1915. 
A  inxTUKE  of  gi-ound  algaroba  (carob)  bean. 
malt  sprouts,  and  amylaceous  materials  Ls  made 
into  a  dough  whiih  is  moulded  into  loaves  and 
the.se  are  kept  at  140^  to  160"  F.  (60=  to  71'  C.) 
for  about  2  hours  ;  the  loaves  are  then  dried  and 
ground  to  a  coarse  powder.  This  powder  is 
roasted,  extracted  with  water,  and  the  extract 
evaporated  to  form  a  drv  powder.  (See  also  Eng. 
Pats.  2472  of  1915  and  17.255  of  1915;  this  J., 
1915,1162;    1916,  940.)— W.  P.  S. 


Beverage   extract ;    Soluble  - 


J.    L.    Kellogg, 


\.ssignor  to  Kellogg  Toasted  Corn  Flake  Co.. 
Battle  Oeek.  Mich.  U.S.  Pat.  1.199,387,  Sept. 
26,  1916.    Date  of  appl.,  Oct.  23,  1915. 

A  SOLUBLE  extract  of  a  cooked  and  roasted  mixture 
of  about  3  parts  of  cereal  flour,  2  of  bran,  and  3  of 
malt.— A.  S. 

Milk  or  other  liquids  ;   Apparatus  for  the  pasteurisa- 
tion of .    A.  ilcCuUoch  and  \\.  R.  Walker, 

London.  Eng.  Pat.  14,200,  Oct.  7,  1915. 
The  apparatus  comprises  a  con-ugated  tray  placed 
in  the  upper  part  of  a  heating  bath.  The  Uquid 
is  deUvered  from  an  upper  tank  on  to  the  corru- 
gated tray,  flows  through  the  channels  formed  by 
the  corrugations,  and  is  discharged  through  an 
outlet  pipe.  The  heating  bath  has  a  corrugated 
bottom  and  is  provided  with  an  expansion  chamber. 

— W.  p.  S. 

ClieeJie  or  a  cheese-like  food  product ;    Manufacture 

of .       H.    W.    Crowe.    Yelverton.    Devon. 

Eng.  Pat.  101.641,  Jan.  3,  1916.  (Appl.  Xo.  27 
of  1916.) 
The  cheese  curd  is  obtained  by  treating  milk, 
skimmed  milk,  or  heated  milk  with  a  culture  of 
bacteria  which  produce  but  a  small  quantity  of 
lactic  acid.  These  bacteria  exist  in  the  atmosphere 
in  the  district  of  Christiania,  Xorwa^-.  and 
cultures  uxav  be  prepared  from  milk  curd  im- 
ported from"  that  district.  If  desired,  the  curd 
obtained  may  be  mixed  vrith  a  proportion  of 
ordinary  rennet  curd. — Vi'.  P.  S. 

Muscular   flesh   of  animals   of   the   bovine   genus  : 

Process  for  the  preparation  of  the which  may 

be  preserved  afterxrards  by  means  of  heat  in 
appropriate  receptacles.  J.  Balzari.  Buenos 
.\ires.     Eng.  Pat.  15,559,  Nov.  4,  1915. 

The  flesh  is  freed  from  fat,  minced,  sterilised  in  the 
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Cu  XIXb.— WATER  PUEIFICATION  j  SANITATION. 


[Not.  30, 1816. 


pres<>noe  of  water  at  120'  C,  agaiu  uiiucfd.  the 
liquid  portion  is  sepwirated  and  evapomlrd  to  a 
density  of  7"  B.  (sp.srr.  lO.'i).  the  minrtd  meat 
and  the  conrentratrd  liqiuid  are  inixt'd.  and 
the  niixtupc  is  sterilised  in  hcjinotirallv  dosed 
reiepta. Ks.— W.  P.  S. 

llait  fjiract  ;    Method  of  manufacture  of 


H.  Orcen,  Lelaut.  and  J.  D.  Opie,  Ilavle,  Corn- 
wall.    Knp.  Pat.  16,8S7,  Deo.  1,  1015! 

l*ERFORATKD  receptacles  contfliniusr  <  rushiHl  malted 
cereal  are  plared  in  tanks  annnged  in  steps  and 
eft<-h  pnvided  \vith  a  heatins  toU.  The  ccn- 
tainerp  ai-e  transferred  surt  (>ssively  frnm  one  tank 
to  another  aftor  a  suitable  period  of  extitKlion, 
whilst  the  extractinii  liquid  is  ti-ansfei-i-ed  from 
tank  to  tank  in  the  opp<^site  direction.  The 
arranrenient  is  such  that  the  nearly  exhausted 
material  is  extracted  in  the  upj'K^r  tank  with  a  weak 
liquor,  and  the  mat»>rial  in  the  lowest  i-eci-jUaele 
and  tank  is  extracted  with  an  alivady  strong 
liquor  whiih  has  passed  in  succession  tln'ontrh  the 
series  of  tAnks.  Tlie  teuipemture  of  tlie  liquids 
in  the  tanks  is  so  liiuduated  in  i-esular  steps  that 
the  liijuid  in  the  top  tank  is  nearlv  boilinj;  whilst 
that  in  the  last  tenk  is  at  about  120=  F.  (49^  C). 
The  extra'-t  is  dischareed  from  the  last  tank  and 
concentrat'ed  under  reduced  pi-essui'e. — W.  P.  8. 

Gelatinous  attbstances  ;    Method  for  Ihe  produetion 

of  solid  .     Solid  gelatinotis   [food]  product. 

P.  Askenasy,  Kai-lsnihe.  Assiernor  to  A.-(..  fur 
Cheni.  Prod.  vorm.  H.  Scheidemandel,  Berlin, 
Germany.  U.S.  Pats.  1,201.1.32  and  1.201,133, 
Oct.  10,  1916.     Dateof  appl..  Oct.  19,  1"J15. 

See  Ensr.  Pat.  100.392  c.f  lOlfi;  this  J..  191(>,  8.5.5. 
The  process  may  be  applied  tc  the  manufacture 
of  focd  produ't-s  consisting  of  small  clobules  con- 
taiium:  a  f<"  d  substance  mixed  with  an  animal 
gdatinous  Bubstance. 


XIXb.- WATER  PURIFICATION ;  SANITATION. 

Hydrogen     sulphide ;     Determina'ion     of in 

tenter.     L.  W.  Winkler.     Z.  angew.  Chem..  101(5, 
29,383—384. 

Very  small  quantities  of  hydrogen  sulphide  in 
water  may  be  di-termined  (^olorimetrically  (this 
J..  1913.  f»r>7).  The  foUowine  method  is  reeom- 
inend<-d  f<  t  lareer  quantities : — The  water  is 
coUe<te<i  in  a  frlass-stoppered  bottle  of  500  c.c. 
capjKJly.  containing  10 — 20  gi-ms.  of  coarse 
marble  which  has  previou.sly  been  washed  with 
dilute  hydr"chloric  a<id.  For  the  determination, 
the  Bl<  pper  is  removod  and  replaced  )iy  another 
carrjing  a  bulb  tube,  a  side  tube  fr<".m  whiih  leads 
flrat  U>  a  U-tube  cf>ntaining  cotton  wool  and  then 
to  an  .'<.l»sorption  bulb  containing  .50  c.c.  of 
freshly-made  bromine  wat«r  which  must  be  free 
from  acid.  A  8t^>pper  in  the  upper  end  of  the 
bulb  tube  carries  the  stem  of  a  separ<ating  funnel 
in  which  Ls  pla<-ed  50  i-.c.  of  IS^o  hydiwchloric 
aiid.  Tlie  acid  is  discharged  in  three  portions  : 
h;Ji"  to  start  the  reaction,  one  quarter  after  the 
lapee  of  an  hf  ur.  and  the  remainder  after  anfither 
hour.  Tlic  hvdrogen  sulphide  is  oxidised  to 
sulphtiric  a<  id  by  the  brf)mine.  and  after  evaporat- 
ing until  the  excess  of  bromine  and  the  hydi-o- 
brr>niic  a-  id  are  expelled,  the  sulphuric  ai-id  may 
b«5  titnitjd  with  .V/100  borax,  using  methyl  orange 
as  ir.di"  at/'r,  or,  preferably,  the  bromine  alone 
may  be  exrellcd  by  IxiiUnL',  and  the  mix'd  hydro- 
bromi'-  ard  sulphuric  acid.s  titrated  with  lioi-ax. 
A  method  I'-r  d<>termining  the  Htivn'rth  of  hydrogen 
sulpliid"-  water  ri.jisi.sta  in  placing  lO'i  i-.c.  of  A'/ 10 
pot£.ssium  permanganate  solution  and  1  grm.  of 


pure  sodium  hydi-oxide  in  a  glass-stoppon^d  flask 
of  250  c.c.  capacity,  weighing  the  flask  with  its 
contents,  adding  a  few  c.c.  of  the  wati-r  to  be 
tcstid,  and  re-weighing.  Aft<'r  an  hour  tjie 
solutionis  acidili' d  with  i-ulphuric  acid,  tivated 
with  potassium  iodide,  and  titrated  with  A'/IO 
sodium  thiosulphate  solution.  1  c.c.  of  A'/IO 
potassium  permanganate  solution  — 0-4203  nigim. 
II  ;S.  It  is  ncitcs-siiry  t<i  have  an  «'xce.s.s  of  per- 
manganate, and  if  the  acidified  solution  is  green 
the  test  must  be  repeated  with  a  smaller  quantity 
of  the  sample. — A.  B.  S. 


.Scic<t<7c   disposal ;     Experiences    willi    the    l:'inselui- 

tank  and  similar  methods  of  .      K.  Thunini 

and  -V.  Keichle.  Mitt.  Kgl.  Landesau-st.  f. 
Wasserhvg.,  1914,  18,  48.  Chem.-Zeit.,  19m. 
40,  Rep.,  347—348. 

The  chief  diflficulties  encoimtered  in  the  Kmschei 
tank  (see  Fowler,  this  .1.,  1911,  1346)  and  simila 
methods  ot  sewage  disposal  arise  from  the  formatio 
of  acid  sludge  iu  the  sludge-decomposing  chamboi-» 
tlic  separation  of  .sludge  as  a  floating  layer,  and 
fi-othing.  Sludge  fi-om  a  piMperly  working 
Kinscher  tank  has  a  deep  black  colour  due  to 
feri-ous  sulphide,  an  .alkaline  reaction,  and  » 
characteristic,  not  unpleasant  odour,  and  di-aii^'- 
easily  ;  the  etjluent  has  no  putrid  odour  ami 
contains  ammonia  and  f  n-o  carbon  dioxide.  When, 
however,  the  sewage  contains  an  excessive  quantit.\ 
of  cai-bohydi'ates,  and  relatively  small  quantilji.s 
of  nitTOgen  compounds  and  auuuonia  or  other 
Ixises,  fermentation  frequently  occure  mstead  of 
putrefaction,  and  yellow  to  'black,  acid  sludge 
is  obtained,  which  has  an  unpleasant  smell  and 
drains  baiUy.  To  obtain  sludge  of  satisfactory 
(piality,  efTective  agitation,  by  means  of  stirrers 
and  by  blowing,  is  required  ;  the  ratio  of  sludge 
to  sewage  in  the  sludge-decomposing  chamber 
should  be  &bout  1  : 2.  Lamited  quantities  of 
moderately  hai-d  water  or  of  lime  may  be  adde<l 
to  the  sewage  to  inci-ease  the  acid-fixing  power. 
The  separation  of  .sludge  as  a  floating  layer  occurs 
most  Irequently  when  the  sludge-decomposing 
chambers  first  come  into  opei-ation,  and  one  of  tin- 
chief  causes  is  insufficient  mixing  of  the  sludtre 
and  sewage.  The  floating  layer  slifmld  be  broken 
at  intervals  by  pumping  sewage  on  to  it,  by 
mechanical  stirring,  or  by  lowering  the  Uquid  level 
in  the  settling  or  decomposing  cliambqta.' — A.  S. 


i 


Preparation  ofdiphenylamine-sulphuric  acid  reagent. 
Toiiius.     ^cfXXIIl. 

Patents. 

M'otcrs    containing    iron    in    organic    comliination  : 

Purificiition     of    natural  .      Stadtgemeindc 

Breslau.  and  W.  Wagenkneckt,  Breslau.  Ocr. 
Pat.  294,098,  Nov.  5,  1913. 

The  water  to  be  purified  is  mixed  with  watei 
containing  iron  in  inorganic  combination,  and  the 
mixture  is  treated  with  a  quantity  of  lime  water 
equivalent  to  the  inorganic  iron,  and  then  iiaesed 
over  a  trickling  filter.  The  colloidal  fe^■ou^ 
Indi-oxide  first  formed  is  oxidised  to  ferric  h>dr- 
oxide,  and  precipitated,. and  canies  down  witli  it 
the  ii-on  present  in  organic  combination. — ^A.  S. 

Tclranupric  sulphate  ;  Preparation  of .  and  its 

use  as  a  fungicide.  See.  des  Prod.  Agti'oles 
:\louillant6  ^  I'Adhesol.  First  Addition,  dated 
June  22,  1914.  to  Fr.  Pat.  470,.512.  Apr.  84. 
1914  (this  J.,  191(5,  U7). 

Pekta-cupric  sulphate,  CuSO^lCuO.CHjO,  in 
obt-xined  by  operating  under  the  conditions 
des<ribed  in  the  main  patent,  if  the  str<-ngth  of 
the  copper  solution  is  kept  low  in  comparison  wiU> 
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the  higli  conrenti-ation  of  the  .sodium  rarbonnte, 
but  t!ii^  copper  sulphato  must  ahvHy.s  hr  kcjit  in 
excess,  liy  replatius  tlio  fivi?  alkali  or  caiboiiatc 
by aiialkaliuu-earth  c.ai'l)onat^, f.ff.,  cat  ium  carbon- 
ate, the  <  onper  sulplialo  being  kcjit  in  excess 
(iurinn  the  ])iepai'ation,  a  t^etracupric  siilphnte, 
tXiSOj.oCuO.nijO.  may  be  obtjiined.  or,  with  a 
lt«s  pcopoi'tion  of  calcium  carbonate,  a  basic 
cupric  iiuliihHt<>  of  the[ormula.20uS()4,3CuO,5HsO, 
may  be  obtained. — li.  N. 

PurifltMy  waUr  contahiing  jnincral  xiiHi'.  P. 
Miin/.er,  Braiinsfeld,  Germany,  A.^fjiirnor  to 
Heisert  Automatic  Wat^r  Purifvin^  Co.  U.S. 
Tats.  1,199,098  and  1,199.099,  Sept.  'M,  ]91(). 
Dates  of  appl.,  .Tan.  2S,  1910.  and  .Mar.  2!.  191(5. 

SEE  Fr.  Tat.  411,532  of  1910  ;  this  J.,  1910.  974. 
Stcrilisalivn    of   fluids  ;    Apparatus    for    the  - 


W.  R.  Walkey,  lx>ndon.  U.S.  Pat.  1,199,642, 
Sept.  26.  1916.     Date  of  appL,  Apr.  8,  1915. 

See  Eng.  Pat.  14,689  of  1914;  this  J.,  1914,  1221. 

Water  and  other  liquids  ;  Apparatus  for  treatment 

of 6.V    uUra-violct    rays.     V.    Heuri.    Paris, 

and  A.  Helbi'onner  and  M.  von  Reckiinghau.sen, 
.Suresnes.  Prance,  .\.s.sigaors  to  The  R.V.V  Co., 
Inc.  U.S.  Pat.  1,200,940,  Oct.  10,  1916.  Date 
of  appl.,  Nov.  10,  1913. 

Sbe  Eng.  Pat.  20,436  of  1010  ;  this  J..  1911,  1229. 


XX.-ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  ODLS. 

Ipccactiaiihn  :  Alkaloids  of .     P.  Karri  r.   Ber., 

1916,  49,20.57—2079.  (Seealso  this  J.,  1914,761.) 

The      empirical      formuli»,       CogHjoO^Nj      and 

CtjUjeO^N,.   attributed    by  Carr  and    I'yman  to 

emetine  and  rephaeline  respectively,  are  (  onfirmed 

when  the  analysis  is  made  on  the  substances  dried 

at  110'  O.     Emetine  contains  four  and  feph-^eline 

three   metho<yl   groups,  and  when   demethylat-ed 

\rith  hydviodic  acid  yield  compounds  <  ontaining 

iodine    whii  h    can    be    removed    by    shaking    the 

alcoholic    sohitions   witli   silver   oxide,    the   same 

substance  emetoline,  m.pt.  205°  C,  being  obtained 

in  e.mh    case.     Tephaeline    on    metli^  lation    with 

sodium  m  thoxide  .-  nd  dimethyl  sulph  te  or  with 

diazometh' ne  Ls  convert<Hl  into  emetine  and  (an 

h«   converted    similarly    into    higher    homologiies 

.TOch  as  ethyl-emetine  (eniet^thyline).  m.pt.  68° — 

Tl'C,     propvl-emetino     (emetpropyline).      m.pt. 

."iS"— 60"  C,  '  and      allyl-ercetine      (emetallyline) 

irtlich     possess     similar     physiological     properties 

to  emetine  but  in  a  gradually  diminishing  degree. 

Emetine     on     complete     methvlation     vields     a 

wpfl- ryst.iUised      silt,      C89n,9N,04(CH.,){(  H,T)s 

whi' h   gives   the   coiTesponding   base   with   sUver 

oxide.     Tliis    base    on   distillation    in    a    vacuum 

saves     a     new     base,    anhvdrotrimethvlometine, 

Ct»H,70,(NrH,)j(NCHj),  without  loss  of  nitrogen. 

This  b.ose  on  <  omplet*  methylation  with  methyl 

iodide    and    tre.Ttment    witli   silver    oxide    yi<>lds 

after       distiUntion       in       a      vacuum      a      bnse 

C'j9H3-,0,X(rH  3),   together  with   trimethylamine. 

Ploii  this  the  <  onclusion  is  drawn  tliat  one  of  tlie 

nitrogen    fitoms   in   emetine   is    in   a   simple   ring 

whilst  the  other  forms  part  of  two  ring  systen  s. 

Botetine  on  ovidation  with  an  ali  olnlic  solution 

of   iodine    yields    dehydi'O-emetine  iodide,   whi'  h 

forms  gclden-yellow  needles,  m.pt.   177" — 179°  C, 

similar  to  the  products  obtained  by  the  oxidation 

«(  bydrogenated  isoquinobne  derivatives  such  as 

flaws  dine  and  corvdaline. — ^T.  C. 


Crit7)lopine  and   prolopine.      W.    II.    Perkin,    jun. 

(.hem.    Soo.    Trans.,    1916,     109,    815—1028, 
(,'itYi'T»piNE,  (;3,1I,,()-,N,  occurs  in  opium  in  very 
miimte   pivportions    (5    (>■/..    of    tlie   hydrochloride 
olitained  from  10,000  lb.  of  opium)  and  in  isolated 
after  the  separation  of  the  morphine  and  thebaine. 
Uitherto  tlio  only  direct  constitutional  (Jiio  vya« 
the  foi-mation  of   m-   emipinii^   acid   »a  oxidation 
with   permanganate,   indicating  a  dimcthoxyben- 
zene  nucleus.    The  presence  of  a  methylonedioxy- 
benzene    or    piperonyl    nucliiu.s    was    regarded    as 
•probable  and  is  now"  confirmed.     C'ryptopine  com- 
bines readily   with  mc^thyl  sulphate   yicilding  the 
metljosulphate  ;   when  this  is  reduced  witli  sodium 
amalgam  in  boiling  acid  solution,  it  i.-s  converted 
into  tet.rahydi-omethylcryptopine.  C.oUfoOsN.    By 
the   action   of    acetyl    cliloride   on   this,    water   if 
eliminated      yielding      anhydrotetrahydromethyl- 
cryptopine,  and  this  latter,  on  oxidation  with  dry 
pennanganate  in  acetone  solution,  yields  a  syrupy 
ba.se    (A),    au    aldehyde     (b).    m.pt.    74° — 75°  O.. 
an  acid  (c),  m.pt.  153"  C,  an  acid  (l>),  m.pt.  217°  C  . 
and   ni-iiemipinic  acid.      The   syrupy   base  Ls  the 
N-mefhyl      derivative      of      4  .  5-dimothoxy-2-/3- 
methylaminoethylbeuzaldehyde       and       thorofore 
represents  the  cUmethoxybenzene  nucleus  with  a 
methylated     side     chain     of     ■CH.-CH5N(CH,),. 
The  acid  (c)  is  the  N-formyl  derivative  of  a  similar 
benzoic  acid  and  belongs  to  the  same  portion  of 
the  crvptopine  molecule.      The  aldehyde  (B)  and 
ac-id    (D)    represent    the    methylenedioxybenzenc 
nucleus  ;      the    aldehyde    is    a    methylpiperonal, 
vielding   on   oxidation   a   methylpiperonylic   add 
identical  with  (D),  and  it  lias  been  characterised  as 
5  .  6-methylenedioxy-o-tolu  Idehyde.       Cximbining 
pTOclucts  (A)  and  (B),  on  the  assumption  that  their 
aldehyde  gi-oups  are  produced   l>y  the  oxidation 
of  an  ethylene  bond,  the  formida  of  anhydrotetra- 
hydromethvlcryptopine  may  be  reconstructed,  and 
the  addition  of  H.OH  at  the  ethylene  bond  gives 
that       of       tetrahvdromethylcrj'ptopine,        with 
CII(0n).CH2  joining  the.two  nuclei.    This  link  is 
also  present  in  dUivdrocryptopinc  and  is  formed 
bv   the   hydrogenation   of    CO.C'Ha   or   its   enolic 
equivalent   r(OH)  :  CH    in   cryptopine   itself,    the 
CO  being  attached  to  the  dimethoxybenzene  and 
the  CH2  to  the  methylenedioxyl)enzene  portion. 
To  complete  the  structure  of  cn'ptopiue,  the  nitro- 
genous   side-chain     {xupra)    of    the    dimethoxy- 
benzene nucleus  is  joined  up  to  the  methyl  group 
of  the  methvlpiperonyl  nucleus,  with  subtraction 
of  H  and  CH3.    Thus  "the  two  nuclei  are  united  in 
ci-j-ptopine  by  a  closed  chain  of  nine  carbon  atoms 
and  one  nitro"gen  (N-CH3),  which  becomes  ruptured 
in    the    hvdrogenatiou    of     the     methosulphate, 
whereby   the   N   become.s   terminal   in   taking   up 
a  second  CH,.     CiTPtopine  cannot  be  resolved  int/o 
optically    active    "components    and    contains    no 
asvumietric  carbon  atom  ;    it  does  not  yield  an 
acetvl   derivative   and.    in   spit«   of    the   CO.CH. 
group,  it  does  not  combine  witla  hydroxylamine  or 
semicarbazide,     which     is     explained     by     eteric 
hindrance.    From  the  enolic  form  of  cryptopine  are 
derived  by  the  action  of  strong  acids  well  defined 
quaternary   salts   of    isocryptopine   in   which   the 
hydroxvl  "of  the  enol  migrates  to  the  N.CH,  and 
tl"ie     diiivdi'oisoquinoline     ring     is     closed ;      the 
sparingly"  soluble  disiUphate  is  most  characteristic. 
By  the  "action  of  dilute  nitric  acid  under  certain 
conditions,  crjT)topine  yields  a  mixture  of  nitro- 
cryptopine  and  dibasic  cryptopidic  acid  in  which 
the  piperonyl  nucleus  is  oxidised  away  ;    strong 
nitric  acid  yields  two  dinitrocryptopines.   Dihydro- 
cryptopine"  Is  formed   by  reduction  w^ith  sodium 
amalgam  and    boiling   dilute   sulphuric   acid   and 
yields  quaternary  chlorides  of  jsodihydrocryptopine 
on  digestion  with  acetyl  or  phosphoryl  chloride. 
With     methyl     alcohoUc     potassium     hydroxide, 
these    chlorides   lose    HCl,    giving    two    anhydro- 
dlliydrocrvptopines,   from   which   are   derived   by 
exhaustive   methylation,    first   methyl isoanhydro- 
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ilihytlroiTj-ptopine  and  then  a-  aud  /S-i*ocrypto- 
pidols,  O^H^o^'i-  with  oliinination  of  the  nitrogen 
as  trinjethylaniine.  Tliis  series  of  reactious  is 
closely  duplioated  in  the  lierberine  series.  By  the 
inethylation  of  eryptopine,  two  inetliyleryptopines 
may  be  obtained  arcordius;  to  whetluT  the  rupture 
of  the  rins  takes  plaoe  on  one  side  of  the  niti-ogen 
atom  or  tlie  other  ;  both  yield  eryptopidiol  and 
anhydroeryptopidiol  on  exhaustive  niethylation. 
Anliydro<-r>ptopino  is  formeil  by  the  action  of 
metliyl  ali-oholie  potassiiini  liydi-oxide  on  iso- 
rr>n>topine  chloride  ;  this  compound  has  t\\n 
closed  dihydivisoquinolinc  rint;  characteristic  of 
isocryptopine  throus;h  the  imion  of  the  nitrogen 
with  the  enolic  ^rroup,  but  the  remainder  of  the 
original  ten-member  ring  of  cr\-ptopine  forms  an 
open  side  chain  -CH  :  CH,.  Anliydrocryptopine, 
from  a  constitutional  point  of  view,  is  one  of  the 
most  intorestini;  members  of  the  eryptopine  series, 
owing  to  its  extraordinary  reactivity,  and  forms 
the  starting  point  of  a  lai-ge  number  of  important 
derivatives.  t)ne  of  the  most  striking  series  of 
transformations  Ls  its  conversion  Ijy  strong  liydro- 
chloric  acid  into  the  <7)icryptopines,  in  which  the 
CO.CH.  group  is  inverted  as  compared  with 
eryptopine.  By  the  subsequent  action  of  phos- 
pliorj-l  chloride  a  range  of  intensely  coloured 
«7>icryptopirubin  salts  is  obtained.  Protopine, 
C.oH",,0.,X,  is  an  alkaloid  also  present  in  opium 
but  most  conveniently  extracted  from  the  root 
of  Dicenlra  spcclabilis.  Protopine  shows  a  com- 
plete analogy  with  eryptopine  in  the  most  char- 
acteristic transformations  now  elucidated  and 
there  can  no  longer  be  any  doubt  that  these 
alkaloids  are  intimately  related  in  constitution, 
in  such  a  manner  that  the  two  methoxy  groups 
in  eryptopine  are  replaced  by  a  methylenedioxy 
group  in  protopine. — J.  F.  B. 

Camphor  oil  of  high  boiling  point ;    Consiiluents  of 

.       K.    Kafuku.        Kogvo-Kwagaku-Zasshi 

(J.  Chem.  Ind.,  Tokyo),   1916,   19,  815—822. 

C.otpnou  oil  distilled  by  the  Monopoly  Bureau, 
Formosa,  had  the  following  characters : — Sp.gr. 
at  15°  C,  0-9805;  n'i.^  =1-5035  ;  ester  value, 
0-66  ;  ester  value  after  acetylation,  126  ;  and  acid 
V  lue,  a- 14.  The  oil  contained  lauric  acid,  and  a 
substance,  CuH-eOj.  probably  a  lactone  of  an 
aliphatic  hydroxy  acid.  The  fraction  of  highest 
boiling  point  contained  piperonyhc  acid,  which  had 
possibly  been  formed  by  oxidation  of  the  safrol 
duringthe  distillation.  A  tricyclic  sesquiterpene 
alcohol  was  also  isolated. — C.  A.  M. 

Optically  active  diaminoglycerol ;  Si/7ilhesis  of . 

E.  Abderhalden  and  E.  Eichwald.     Ber.,  1916, 
49,  2095—2103. 

AUJYl.  bromide,  prepared  by  passing  hydrogen 
bromide  into  ally!  al'-ohol,  is  added  trradnally  to 
sodium  methoxide,  the  resulting  allylmethylether 
dlslill'd  off  lielow  62'  C,  di.ssolved  in  chloroform, 
and  the  theoretical  quantity  of  br'oniine  added, 
with  ice-cooUnsr,  to  convert  it  into  dibromoallyl- 
methylether,  Cn,Br.CHBr.CH  .OCH,.  The  latter 
is  then  converted  intxj  a /S  -  diamino  -  7 - 
methf)xyglycerol  by  heating  for  2  days  at  90° — 
100°  C.  under  pressure  with  a  saturated  alcoholic 
solutifin  of  ammonia,  the  diaminomethoxyglycerol 
being  separated  by  adding  solid  pf)tassium 
hydroxide,  removing  the  alcohol  Ijy  heating  in  a 
salt  bath,  and  distilling  off  the  crude  diamine  in 
a  vacuum.  The  yield  cf  diaminomelhfixyglycerol 
is  only  5  to  6%,  the  chief  products  being 
liiirh-t>oiling,  unsaturat^^d,  amino  compounds. 
o;3-l>iamino-7-methoxyglycerol  gives  a  well- 
.x;r>'stalliMed  salt  with  bromocamphorsulphonic 
;ji<-id  which  after  recrystallising  ten  times  and  then 
distilling  with  pota.ssium  hydroxide  yields  d-afi- 
diamino-7-niethoxyglycerol,       [aYo    =   +  8°-19  in 


aqueou.s  solution.  The  ?-o;3-diamiiiomethoxy- 
glyceixil  can  be  rocovei-ed  as  liydi>obromiile  from 
the  mother  liquoi-s  by  jwissing  in  bydii'gen  bi-oinide. 
i-DianiiTiornetlKixy'riycei'ol  on  lieating  with  con- 
centi-;\ted  liydrobii  niic  mid  is  lonvei-lid  into 
i-dianiinojilycnil  dihydi-obi-omide,  ni.|it.  ISIS^r, 
whilst,  the  rf-  and  /-miulilicalions  are  ■■iinilarly 
convert)  d  into  it-  and  /-diaininoglyceiHil  dihydro- 
biimiides,  la]\'  —  +  5^-20  and  — 2"'-.">l  respect- 
ively. On  Inciting  i-  and  (/-aS-dianiinoglycei-ol 
(lihydiMbroinide  for  ■(  to  6  hours  in  a  sealed  tube 
with  a  saturated  solution  of  liydii'bi-oiiiic  acid  at 
1-10  — IfiO"  ('..  they  are  converdd  respectively 
into  i-ofi  diainino-7-bi'<>inogly<-ei-ol  diliydi-obi-omide 
and  d-aA'-diamino-7-bromoglycerol  dihvdi-obiximide, 
[o]'o»=  +7°-27.— T.  C. 

Citric  acid  [in  fruit  juices,  etc.]  ;     Modification  of 

the  I'ratt   method  for   the   dctcrtniti<dion   of . 

J.  J.  Willanian.  J.  Amer.  Chem.  Soc,  1916, 
38,  2193~21!l!t. 

With  Pratt's  method,  based  on  the  oxidation  of 
citric  acid  to  acetone  and  preiijiitation  of  the 
latter  as  mercuric  compound,  considerable  diffi- 
cxilty  is  experienced  in  obtaining  concordant 
residts.  The  author  has  modified  the  original 
method  in  many  import<int  respects  and  re(-om- 
mends  the  following  procediire  as  satisfactory  : — 
The  pectins  are  separ.attd  by  adding  to  the  juice 
twice  its  vol.  ot  .50  %  alcohol  ;  the  precipitate  is 
filtered  off  with  the  aid  of  the  pump,  sucked  as  dry 
as  possible,  and  washed  twice  ,\\ath  65%  alcohol. 
Tlie  filtnite  is  diluted  to  contain  appi-oximalely 
30  °o  ot  alcohol  by  vol.,  and  5  c.c.  of  a  10  °o  solution 
ot  barium  acetate  in  30  "i  alcohol  slowly  added. 
Tha  barium  citrate  is  collected  on  asbestos  in  a 
Gooch  (-rucible,  washed  once  with  30%  alcohol, 
and  dried  in  the  oven.  It  is  then  dissolved  with 
hot  6%  pliosphoric  acid,  using  throe  ])ortions  of 
20  c.c.  each,  followed  by  hot  water  ;  tilti-ate  and 
washings  shoidd  amount  to  abtnit  100  c.c.  The 
solution  is  ti-ansferred  to  a  200  c.c.  distillation 
flask  connected  with  a  spiral  condenser  and  with 
a  reservoir  of  potassium  permanganate  (0-5  grms. 
per  litre)  controlled  by  a  screw  pinch-clip.  The 
adapter  of  the  condenser  dips  into  40  c.c.  of 
Deniges'  solution  (this  J.,  1899,  179);  the  citi-ate 
solution  is  briskly  boiled  over  a  naked  flame,  and 
the  permanganate  introduced  at  the  rate  of  20 — 25 
drops  in  10  sees.  When  a  deep  pink  colour  has 
persisted  for  2  mins.  the  reaction  Ls  finished  ;  it 
it  Ls  necessary  to  add  more  water,  the  addition 
of  permanganate  mu-st  be  stopped  a  little  while 
))efore  the  distillation  Ls  intcrnipted.  Th.?  distillate 
is  made  up  to  303  c.c.  and  boiled  gently  under  a 
reflux  condenser  for  45  mins.  ;  if  the  distillate  is 
over  300  c.c,  it  is  important  that  more  of  the 
Denige.?'  solution  be  added  at  the  i-at.e  ot  15  c.c. 
tor  each  100  c.c.  excess  of  distillate.  The  .solution 
is  filtered  hot  through  paper,  the  pr<H:ii)itate 
washed  twice  by  decantation  with  hot  water,  and 
the  filter  thoroughly  washed.  The  jjrecipitatc 
in  the  flask  and  on  the  filter  is  dissolved  in  hot  5% 
livdrochloric  acid,  the  solution  and  washings  are 
(-oUected  in  a  100  c.c.  flask,  nearly  neutralised 
with  10  %  sodium  kydroxide,  and  made  up  to 
100  c.c.  ThLs  solution  is  titrated  against  10 — 15  c.c. 
of  standard  potassium  iodide  at  28-0218  grms.  per 
litre,  1  c.c.  of  which  is  equivalent  to  2-0  mgrms. 
of  citric  acid. — -J.  F.  j^. 

Niirilea ;  Studies  in  the  preparation  of .     //• 

Preparation  of  aliphatic  niltilcs.  G.  D.  van 
Epps  and  E.  E.  Keid.  J.  Amer.  Chem.  Soc, 
1916,  38,  2120—2128. 

AiJPHATic  as  well  as  aromatic  nitriles  are  readily 
prepared  with  good  yields  by  distilling  mixtim;.') 
of  well  dried  heavy  metal  salts  of  the  acids  with  a 
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sliffht  oxcoss  of  lead  or  othor  thiocyanatc.  As  a 
rule.  I  he  zinc  siilt  of  tin'  acid  mixod  witli  lead 
tliioi  yaiiati'  pivi's  (he  tifst  resvdts.  The  use  of  a 
large  excess  of  the  tliiocyanate  or  of  reduced 
pressiue  in  distillation  shows  no  material  advan- 
tage. For  the  preparation  of  acetonitrile,  a  mix- 
ture of  I  pait  of  diied  zinc  acetate  and  2  parts  of 
lead  tliiocyanate  is  heatid  in  a  glass  retort  until 
no  mor.'  di.st.iUate  coincs  over  ;  the  residu  -  consists 
of  a  mixture  ot  zinc  and  lead  sulphides.  The 
crude  distillate  is  mixed  with  half  its  volume  of 
water,  saturated  wifli  solid  pt)ta.ssiuni  carbcmate 
or  anmionia  tras.  and  the  nitrite  separated  and 
fractionated.  In  dealing  with  larger  cpiantities 
an  iron  retort  may  be  used,  but  the  pi-oduct  is 
generally  slightly  coloured.  For  small  quantities 
better  yields  may  be  obtained  by  distilling  from  a 
glass  tul)e.  tiOO  nun.  long  and  22  mm.  in  diameter, 
fitted  into  a  hole  bored  in  a  brass  block  oO  mm. 
square  and  :!()0  mm.  long  ;  the  block  is  heated  by 
two  Bunsen  liui'iurs  and  the  heat  is  thereby  applied 
slowly  and  uniformly  to  the  reaction  mixture, 
tienerally,  hiiiher  yields  are  obtained  of  nitriles  of 
higher  molecidar  weight.  In  the  case  ot  isovalero- 
mtrile.  80%  of  the  theoretical  quantity-  was 
i^ecorded  ;  hydrocinnamonitrile  was  also  obtained 
with  specially  high  yields.  Manganese  salts  of 
the  acids,  particularly  manganese  acetate,  may  also 
be  employed  with  advantage  but  are  not  so 
generally  a\  ailable  as  the  zinc  salts  ;  in  certain 
cases  cupnnis  tliiocyanate  may  be  employed 
instead  ot  lead  thiocyanate.- — J.  F.  B. 


yUrilcs  ;  Studies  in  the  preparation  of  - 


.  •     III- 

The  catali/tic  preparation  of  nitriles.  G.  D.  van 
Epps  and  E.  K.  Reid.  J.  Amer.  Chem.  .Soc., 
litlt!.  38,2128—213.5. 

When  acetic  acid  vapour  mixed  with  a  moderate 
excess  of  ammonia  is  passed  over  alumina  or 
thoria  heated  at  500'  C,  acetonitrile  is  formed, 
with  yields  which  may  amount  to  85%  of  the 
theoretical  quantity.  Tliis  reaction  forms  the 
basis  of  a  continuous  jjrocess  for  the  preparation  of 
acetonitrile  in  large  cjuantities.  requiring  very 
little  attention.  The  best  yields  are  obtained 
with  glacial  acid  of  approximately  100 °u  strength, 
introduced  into  the  reaction  tube  with  ammonia 
gas  drawn  directly  from  a  cylinder.  The  catalyst 
is  prepared  by  soaking  pumice  stone,  in  pieces 
3 — 5  mm.  in  diam.,  in  a  strong  solution  of  alu- 
minium sulphate,  treating  with  ammonia  solution, 
and  washing.  The  jirepared  pumice  is  dried  in 
the  reaction  tube  in  a  current  of  ammonia  gas. 
Thoria  gives  slightly  inferior  results  to  alumina 
and  is  not  employed  on  the  practical  scale.  The 
apparatus  consists  of  a  very  thick-waUed  copper 
tube,  702  mm.  long  and  32  mm.  bore,  heated  by 
long  burners.  The  acid  is  run  in  through  a  brass 
tube  containing  a  trap  to  prevent  the  exit  of 
vapours  ;  this  tube  is  carried  to  about  SO  cm. 
inside  the  copper  tube,  so  that  the  acid  is  vaporised 
on  entering  ;  it  is  surrounded  by  a  wider  but 
shorter  tube  through  which  the  ammonia  is  intro- 
duced, so  that  the  acid  enters  directly  into  an 
atmosphere  of  ammonia  at  the  temperature  of 
reaction.  The  products  issuing  from  the  copper 
tube  pass  through  a  condenser  into  a  rei  ei%er, 
beyond  which  is  a  flask  containing  acid  for  the 
absorption  of  the  excess  of  ammonia.  The  tem- 
perature of  the  copper  tube  is  indicated  liy  an 
apparatus  which  measures  its  expansion  ;  the 
most  favourable  range  is  500" — 530  V.  The 
acetic  acid  enters  the  trap-tube  at  the  rate  of 
about  1  drop  per  sec,  and  the  ammonia  is  regu- 
lated so  that  white  vapoui's  fiU  about  one-half  of 
the  condenser  tube.  The  liquid  in  the  receiver 
generally  forms  two  layers,  the  acetonitrile  being 
concentrated  in  the  upper  and  ammonium  acetate 
in  the  lower  layer.  After  a  certain  time,  the 
catalvst  becomes  inefficient  and  covered  with  a 


black  deposit ;  the  yield  depends  on  the  activity 
of  the  cat.ilyst  aiul  is  aflected  by  trifling  dilTer- 
eiices  in  the  method  of  preparation. — J.  F.  B. 

Netc  method  for  purification  of  colloidal  aolulions. 
Wegclin.     See  I. 

Coloarti  prodnced  by  resoreinol  in  solutions  of 
certain  salts  and  their  use  for  the  deteetion  of 
resoreinol  in  presence  of  other  jihey^ols.  Kraus- 
kopf  and  Hitter.     See  III.  ,' 

Formation  of  methylglyoxal  and  formaldehyde  in 
ylycolysis.     SjoUema  and  Kam.     See  XVIll. 

Reactions  of  peroxydase  purified  by  ultra  filtration. 
Bach.     See  XXIII. 


Patknts. 

Anhydrides    of   aliphatic    acids;    Process   for    the 

mamifacture    of .     H.     Dreyfus.     Fr.    Pat. 

478,051,  June  30,  1914. 

Anhypkxdes  of  ahphatic  acids  may  be  prepared 
In-  dlstiUing  a  dry  intimate  mixture  of  a  pyro- 
siilphate  Mith  a  salt  of  the  appropriate  acid,  e.g., 
distillation  of  a  mixture  of  sodium  pyrosulphate 
and  sodium  acetate  yields  acetic  anhydride. 
Diluents  such  as  acetic  anhydride  or  acetic  acid 
may  be  employed. — F.  Sp. 

Acetic  acid  and  acetaldehyde  ;  Manufacture  of ■ 

frmn  acetylene.     H.  Drevfus.     Fr.  Pat.  479,656, 
Dec.  23,  1914.   Under  Int.  Conv.,  Nov.  30,  1914. 

In  the  manufacture  of  acetaldehj-de  by  the  com- 
bination of  water  w-ith  acetylene  in  the  presence 
of  a  mercury  salt,  a  Uquid  medimn  is  employed  in 
which  the  mercury  salt  is  soluble,  e.g..  acetic  acid, 
or  which  has  a  greater  solvent  power  for  acetylene 
than  water,  e.g.,  acetone.  In  order  to  oxidise  the 
acetaldehyde  to  acetic  acid,  oxidising  substances 
are  added,  e.g.,  hydrogen  peroxide,  perborates, 
percarbonates,  permanganates,  bichromates,  ozone, 
etc.,  or  the  oxidation  may  be  effected  by  oxygen 
or  air,  with  or  without  catalysts  such  as  cerium 
oxide,  vanadium  pentoxide,  cerium  salts,  copper 
acetate,  manganates,  manganese  or  copper  nitrate, 
platinum  or  palladium  .sponge,  etc.  Example  : 
Into  a  mixture  of  400  parts  of  glacial  acetic  acid, 
100  parts  of  water,  50  parts  of  mercuric  nitrate, 
and  10  parts  of  cerium  oxide  at  50°— lOO"  C,  is 
passed  130  parts  of  acetylene  and  80 — 100  parts 
of  oxygen.  Acetic  acid  is  produced  continuoxisly, 
and  mav  be  dra«-n  ofiE  at  intervals  and  distilled, 
the  residue  being  returned  to  the  reaction  vessel. 

— F.  Sp. 

Ethers  [e.g.,  ethyl  ether,  or  eMers]  ;  Apparatus  for 

the   eontinuous   production   of  rectified .     E. 

Barbet  et  Fils  et  Cie.  Fr.Pat.479,435,Dec.l,1914 

The  apparatus  is  described  more  particularly  for 
producing  ethvl  ether  by  the  action  of  sulphuric 
acid  or  alcohol.  Sulphuric  acid  is  fed  into  the 
top  compartment  of  a  plate  tower  containing,  for 
example,  twelve  sections,  each  of  which  is  heated 
bv  a  coil  to  a  suitable  temperatm-e.  Alcohol  is 
introduced  into  the  fourth  section  from  the 
bottom,  where  it  meets  the  descending  stream  of 
hot  sidphuric  acid  and  is  partially  converted  into 
ether.  A  mixture  of  ether  and  alcohol  vapours 
rises  through  the  tower,  and  by  contact  with  the 
acid  in  each  section  the  conversion  of  the  alcohol 
to  ether  becomes  more  and  more  complete.  The 
three  lowest  sections  remove  alcohol  and  ether 
from  the  dilute  sulphuric  acid  which  reaches  the 
bottom  of  the  tower,  where  it  is  run  off  continuously 
bv  means  of  a  siphon  tube.     The  ether  vapour 
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from  the  U)p  of  the  tower  passes  into  a  rectifyinc 
column,  where  aU-ohol  is  condensed  and  leturneS 
to  the  fourth  section  ot  the  tower.  The  ether 
passes  to  a  condenser  and  is  condensed  and 
collected.  The  apparatus  may  also  be  used  for 
the  preparation  of  istei-s,  c.y.,"  ethvl  acetute. 

— F.  Sp. 

a.-itcthylcoiimaron(\s  :  I'rcparulion  of .  Farben- 

faVir.  vorni.  F.  Haver  uud  Co.  Wer.  Pat. 
29:i.!).->li,  Feb.  5.  1915.  Addition  to  Ger.  Pat. 
27S».8t)4  (this  J..  1S»15.  151). 

By  the  action  of  alkalis  on  a-halo;j;en-o-allyl- 
phenols.  o-methylcoumarones  are  formed,  suit- 
able for  pharmaceutical  purposes  and  for  use  in 
perfiuuery. — A.  J^. 

2-Phenylquinolinc-i-rarboxylic  acid  and   its  siibMi- 
tiiiioii    products :    Manufacture  of  amino-deriva- 

liffs  of .     Farbw.  vorni.  Meister,  Lucius,  u. 

Briinin^.  Ger.  Pat.  294.159.  July  2S,  1914. 
Addition  to  Ger.  Pat.  287.!>04  (this  J.,  1910,  198). 

AMlNO-nKHiVATi\i;.>«  of  2-phenylquinoline-4-carb- 
osylic  acid  or  its  substitution  pi-oducts  are 
preparetl  liy  condensing  mono-acyl  derivatives  of 
phenylenetUaniines,  their  honiologues  or  substi- 
tution products  uith  benzaldehyde,  its  homologues 
OP  substitution  product^s,  and  "pyruvic  acid,  and 
saponifyiuu  the  resulting  N-acvl  c<)nipounds. 
(.See  also  Ger.   Pat.  28H,«l>5  ;  this"  J.,   1910,  384.) 

— A.  S. 

Manufacture   of  malt   extract.     Eng.    Pat.    16,887. 
.S'ce  XIXa. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Proportional  [photographic]  reducers.  K.  Uuse  and 
A.  H.  Nietz.  J.  Fianklin  Inst.,  1916,  182, 
532 — 33.  From  Ka.stman  Kodak  Research 
Laboratorv,  Comin.  No.  39.  (See  also  Brit.  J. 
Phot.,  l'Jl"0,  580—582.) 

Bt  density  measurements  before  and  after  reduc- 
tion it  was  found  that  most  photograpliic  reducers 
have  the  greatest  proportional  effect  on  low 
densities,  thLi  being  most  marked  with  Farmer's 
ferricyanide  and  "hypo"  reducer.  Only  ammon- 
ium persulphate  has  a  proportionally  greater 
effect  on  the  liigher  densities.  A  mixture  of  per- 
sulphate and  permanganate,  suggested  by  Deck, 
has  an  effect  more  nearly  proportional  to  the 
density,  and  after  trying  various  proportions,  the 
authors  recommend  the  foUowint;  as  the  best  : 
1  part  of  a  solution  containing  0  025  %  potassium 
permanganate  and  1-5%  of  10%  sulphuric  acid  to 
3  parts  of  a  solution  containing  2-5%  ammonium 
persulphate.  The  exact  effect,  however,  is  depen- 
dent both  on  the  plate  used  and  on  the  developer. 

— B.  V.  S. 

Photochemical  deconiponUiun  of  certain  acidchloridea. 
Olivier.     See  III. 

Influence  of  strong  nail  solutiowi  on  the  upontaneoits 
oxidaiion  of  pyrogalhl,  ferroiie  eitlphate,  and 
UkvuIohc.     MacArthur.     See  XXIV. 

Patents. 

Photographic  colour  records,  and  ineihod  of  and 
means  for  producing  them.  Panchromotion, 
Inc..  Assignees  of  C.  Raleigh  and  W.  van  D. 
Kelley,  .Jersey  City,  U.S.A.  Eng.  Pat.  14<e25, 
Oct.  7,  1915.     Under  Int.  Conv.,  Oct.  7,  1914. 

In  taking  cinematograph  negatives  by  successive 


exposures  through  diffei-ent  colom'pd  screens, 
each  screen  is  provided  with  a  sc<:tion  ]i:i.3sinir 
whiUs  or  apj)i-oxunately  wliitc.  light,  so  th.tt  each 
negative  is  due  partly  to  a  colour  exposure  and 
partly  to  a  white  light  exposure.  The  pr<ii)ortion 
of  white  light  may  vary  with  each  screen,  .'ind  it 
may  be  juodilied  by  an  extra  screen  to  cut  oul 
ultra-violet  or  to  correct  an  artificial  li<;lit.  It  is 
prcferre<l  to  arrange  that  th(?  white  light  ex])osure 
shall  come  in  the  middle  of  the  <-oloureil  light 
exposure.  The  time  of  exposure  is  reduc(Hl  and 
the  times  for  the  ditterent  sci-<>ei\s  are  made  equal. 
It  is  claimed  that  a  repi-oduction  is  obtaineil  with 
moi-e  det-iiU  and  more  delicate  colom-in  than  is 
usual. — B.  V.  S. 

Flashlight   powders  ;    Production   of  smikcle-ss  ami 

odourless .    E.    Wedekind,   Strassburs;,   and 

Geka-Werke    OtTenbach     Hr.     G.     Krebs    Oes.. 
Offenbach.     Ger.  Pat.  203/Ji)H,  Mar.  24,  1914. 

FLASnUfiHT  powders  which  burn  without  smoke 
oi-  odour,  and  permit  of  photographins;  rapidly 
moving  objects,  are  obtained  by  niixin-r  finely- 
divided  rai-e  e;!,rth  metals,  sui'h  as  zirconium, 
thorium,  or  tit-anium,  with  their  nitrates  or  pcr- 
chlorates. — A.  S. 


XXII.— EXPLOSIVES ;    MATCHES. 

German  explosives  industry.     Engineerin.',  Nov.  2. 
1916. 

An  all-round  increase  of  capital  is  noted  in  the 
German  explosives  industiy.  Thus  the  Veivin. 
Koln-Rottwciler  l^dverfabriken  is  to  in  -rejise  its 
capital  from  lt;,.'00.000  marks  to  33.000  000  marks. 
The  Rheinisch-Westfiilische  Spren.stnt  A.-O.  is 
also  doubling  its  existuig  capital  of  (i, "00,000 
marks,  and  the  Siegen  Dynamite  ("onin.i.ny,  of 
Colcgne,  is  increasing  its  capital  of  r'OO  000  marks 
in  the  same  pi-<ip>rti<m.  The  Koln- Kt >itweiler 
company  paid  a  di\idend  of  35%  in  1915,  whiisi 
the  Dynamit  A.-(i.  vorm.  A.  N<>b<>l  und  Co.,  of 
ITambui-g,  with  a  capita!  of  36,000.000  marks,  paid 
'20%. 

Trinitrotoluene  and  tetranilromethylaniline  ;   Sensi- 
tiveness to  detonation  of .     G.  B.  Taylor  and 

W.  C.  Cope.     U.S.  Bureau  of  Mines.  Tcrli.  I'iiper 
145.   Chem.  News.  191(5,  114,  203—20  1,  21 1—212. 

Trst.s  were  made  to  determine  the  miniinunn 
cliarees  of  fuImin.T.te-chloratR  (90  :  10)  primer 
required  to  cause  complete  deti>nati"n  of  mixtures 
in  varying  pr<-poi-t.ioim  of  trinitTi>tolueiii>  and 
tetranitromethylaniiine.  The  mixtuiies  were  made 
by  fusin«r  the  two  substani^es  t^>g<^ther.  The 
cooling  curves  for  dilTerimt  raten  cf  coolin'.;  trave 
no  indication  of  the  fcrmation  of  an  uii.stahle  com- 
pound as  con'luded  by  Giua  (this  .J..  1915,  984). 
The  "  sand-t^st  "  of  St'^rm  and  Cope  (this  .!.,  1916. 
1 1 32 )  was  \ised  : — Exactly  0-4  grm.  of  the  expk-sives 
or  the  mixtui-<'S  was  placed  in  a  t-opper  shell  5  mm. 
in  diameter,  ard  slii'htly  pr.^ssed  with  a  (iat-liei  d"d 
glass  rod.  The  primer  (00%  mercury  fulminate 
and  10%  potassium  clJorat*')  was  phued  above 
the  expi'Sive.  and  a  thin  copper  reinfoniiiL'  cap 
(9  mm.  lon<T  with  2-3  mm.  perforation)  was  ins.Tted 
and  pressed  d"«-n  int^>  the  shell  for  I  min.  under 
a  pressure  of  200  f«tinos.  A  short-  lentrth  "f  fuse 
was  intrrdu'-ed  and  the  detonator  was  fir.-d  in  the 
cylindri'-al  steel  sand  l)omb.  In  cases  of  in'om- 
plete  dfU'nni.'wn  part  of  the  chai"'e  uiiexpl"de<l 
was  foimd  in  (he  sand.  The  minimu-n  <harKe 
was  taken  a?  being  that  whi<h  prodii-ed  fiv  cim- 
plete  detonati'-ns  and  no  fadures.  The  ft)llowing 
results  were  thus  obtained  : — 
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Trinitrotoluene 
Cr.N.T.) 

Te^tTHiiitrnniPtiiyl- 
.inlline  (letryl) 

Smallei<t  weisht  of 

primer  calK^in2  ctnu- 

plBt«  dptoii.itlon. 

% 

100 

•JO 

SO 

51) 

0 

% 
0 
10 

20 
&0 
100 

0-22 
0-21 
0-20 
0-l!> 

Mech;  nicnl  mixtures  of  the  two  finely  powdered 
oxplcsives  ^avp  the  same  resuUs  as  mixtures  pre- 
pjired  l>y  fusion,  so  t)iat  it  is  unnecessary  to  assume 
the  existeimo  of  a  compound  to  account  for  the 
increascc)  s.-nsitiveness  of  the  mixtures.  Ann-lopous 
<letonatois  with  01  grm.  of  base  charRC  and  0-32 
of  primer  were  Rt.<>red  over  water  and  tested  at 
intervals.  Pure  T.N.T.  failed  whin  the  detonator 
had  absorbed  0'C03  grm.  of  moisture ;  a  mixture 
contaiiiitif;  10%  tetryl  detonat<Mi  when  tihe  moLsture 
was  0"00:57  grm.,  but  failed  when  it  reached 
000 IS  term.  ;  a  mixture  containing  SCvo  tetryl 
detonatfd  when  the  moisture  was  00048  grin., 
but  fail<  d  at  O'OOo.'i  frrm-.  and  the  pure  tetryl  still 
detonated  with  a  moisture  absorption  of  0'00li2  prm. 
Lead  azide  ( F'bN  j)  dstonates  tetryl  more  readily  than 
T.N.T. ,  as  little  as  O'OOl  grm.  often  being  effective 
and  0-1  grm.  invariably  s-o.  In  the  ca.se  of  T.N.T. 
the  minimum  charge  under  a  loatling  pressure  of 
200  atmos.  is  0-23  grm.,  and  with  a  pressure  of 
400  atmos.  about  015  grm.  By  using  a  suitable 
mixture  of  the  two  explosives  as  a  base  charge  with 
a  fiijminat^-chlorate  primer,  about  half  as  much 
fulmin  ite  is  required  fi>r  a  cap  of  given  strength. 
The  insensitiveness  of  T.N.T.  to  slightly  moist 
fnlminate  makes  it  an  unsuitable  base  charge. 

— C.  A.  M. 

Patents. 

Explosives.     J.  A.  Marin.     Fr.  Pat.  478,351,  April 
12,   1915.     Under  Int.   Conv.,  iMar.   3,   1914. 

An  explosive  in  crystalline  form  is  obtained  by  the 
interait'ion  of  glycerin  with  basic  lead  chlorate,  or 
of  lead  oxide  or  hydroxide  with  a  solution  of  lead 
chlorate  in  glycerin.  Compounds  of  mannitol, 
sugar,  dextr<;se,  dextrin,  or  tannin  with  basic 
lead  chlorate  may  be  made  in  a  similar  manner  ; 
III"  these  substances  may  be  made  to  react  with 
u'lycerin  and  ba.-^ic  lead  chlorate.  One  or  more 
combustible  substances  may  also  be  mixed  with 
the  ci-ystalline  product. — C.  A.  M. 

JSxplosive  ixrwdvr  ;    Potrerful  and  mrlhod  of 

manufacturinf/  it.  Smokeless  poudcr  and  method 
of  makimj  it.  .T.  M.  Brown.  Fr.  Pats.  (A) 
478,383  and  (B)  478.384,  Apr.  13,  1915.  Under 
Int.  Conv.,  Mar.  3,  1915. 

(a)  a  solution  of,  .say,  8  to  10%  of  a  resin  and 
an  oil  (boiltd  lin.seod  oil)  is  mixed  with  an  alkali 
chlorate  (70  to  76%  of  sodium  chlorate),  a  cereal 
Hour  (about  22%)  is  added  to  the  mixture,  with 
vir  without  the  addition  of  about  4%  of  charcoal, 
and  the  mass  is  pressed  and  granulated.  (B)  A 
.solution  of,  say,  8  to  10%  of  resin  and  linseed  oil 
(preferably  boiled  oil)  is  mixed  with  an  alkali 
perchlorate  (60  t-o  70  %  of  ammonium  perchlorate), 
sulphur  (5  to  10%)  added,  and  the  mixture  incor- 
porated with  a  cereal  flour  (about  23%).  The 
mass  is  left  to  harden  and  is  then  granulated. 

— C.  A.  M. 

Kxplosives ;     Manufacture    of •.       F.    Steppes, 

Munich.     Ger.  Pat.  290,15(3.  Aug.    11,   1915. 

My  treating  the  diazo  derivatives  of  more  or 
less  highly  nitrated,  substituted  derivativas  bf 
diphenylamine  or  its  homologues  with  nitric  acid, 
stable  products  are  obtained  which  are  not  more 
sensitive  to  percus.«ion  than  picric  acid. — A.  S. 


Smokeleas    powder  ;     Manufacture    of   stalAe . 

a.  Spica,  Venice.  Ger.  Pat.  291,.578,  Dec.  2,  1914. 

A  MixTCKK  of  collodion-cotton,  nitroglycerin,  and 
phenanthrene  is  treated  in  a  rf)ller  apparatus  at  a 
temperature  of  at  least  100"  C,  then  ininiersed 
in  a  bath  of  warm  water  saturated  with  nitro- 
glycerin, and  afterwards  again  rolled  under  the 
same  conditions  as  before. — -A.  S. 

Explosive  chan/es  :    Method  of  firint) -.     C.  A. 

Baldus  and  A.  Kowastch,  Charlottenhu I'g.  Ger. 
Pat.  292.5.'-(4,  .lune  23,  1914.  Addition  to  Ger. 
Pat.  282,780  (.see  Fi-.  Pat.  474,508  ;  this  J., 
1915,  1118). 

According  to  the  chief  patent,  liquid  air  was 
added  to  a  cartridge  containing  a  mixture  of  60% 
of  kieselguhr  and  40";;,  of  petroleum.  By  adding 
aluminium,  magnesium,  or  the  like  to  this  mixture, 
the  velocity  of  detonation  and  the  explosive  force 
are  considerably  increased.— A.  S. 


Fireworks  ;  Preparation  of  mixtures  for .   J.  J. 

Braun,     Schmalkalden.         Ger.     Pat.     293,.'>82, 
Oct.  9,  1915. 

Liquid  air  is  used  in  conjunction  «nth  com- 
bustible or  incombustibh;  substances  which  by 
themselves  are  not  inflammable  or  explosive. 
Suitable  mixtures  arc  chalk  70,  and  soot  30%  ; 
coke  dust  80,  and  soot  20  %  ;  and  powdered  glass 
60,  and  soot  40%.— A.  S. 

Explosives;  MouUUtuj  press  for .   F.  Quartieri, 

MiLan,  Italy.    U.S.  Pat.  1,200,9.82,  Oct.  10,  1916. 
Date  of  appl.,  Sept.  1,  1914. 

See  Eng.  Pat.  19,645  of  1914  ;   this  J.,  1915,  1118. 


XXm— ANALYSIS. 

Filter  paper  ;  Abnormal  adsorption  [of  hydrochloric 
acid]  by  — — ■.  B.  R.  Murray.  J.  Phys.  Chem., 
1916,  20,  621—624. 

Five  grms.  of  shredded  filter  paper  was  shaken 
with  100  c.c.  of  standard  hydrochloric  acid  solu- 
tion, and  allowed  to  stand  for  1  hour  to  10  days, 
and  the  filtered  liquid  then  titrated.  It  wa,s 
found  that  the  adsorption  of  the  acid  increased 
with  the  concentration  of  the  solution.  For 
example,  9"6  mgrms.  of  HCl  per  grm.  of  paper 
was  adsorbed  from  a  solution  containing  0-986 
grm.-equiv.  of  acid  per  htre,  whilst  2-9  mgrms.  was 
adsorbed  from  a  solution  containing  0-489  grm.- 
equiv.  per  litre.  When  the  filter  paper  was  left 
in  contact  with  the  acid  solutions  for  7  to  10  days 
it  underwent  some  (hangc,  which  reduced  the 
adsorption  capacity  to  less  than  half  its  original 
value.  The  abnormal  results  obtained  by  Evans 
(.J.  Phys.  Chem..  1006,  10,  290)  must  be  attributed 
to  errors  due  to  his  choice  of  indicator.  When 
phenolphthalein  was  used  as  indicator  the 
apparent  adsorptions  were  much  lower  than  when 
methyl  orange  was  the  indicator  in  titrating  the 
residual  acid  solution. — C.  A.M. 

Calcium  chloride,  sodium  hydro.rAde,   and  potassium 

hydroxide;    Efficiency   of as  dryinri   agents. 

G.  P.  Baxter  and  H.  W.  Starkweather.  J.  Amer. 
Chem.  Soc,  1916,  38,  2038—2041. 

The  aqueous  vapour  pressures  of  the  lowest 
hydrates  of  the  following  substances  have,  respec- 
tively, at  0°.  25°,  and  50^  C,  values  in  millimetree 
<i,s  under:  CaCU,  0-07,  0-34,  and  1-34:  NaOH, 
0-04,  0-15,  1-15  :"  KOH.  not  measurable  in  first 
two  cases,  0007  at  50°  C.     The  considerable  tern- 
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pcratuiv  ri-H-niiients  with  oaUiuiu  ililoriilc  and 
sckliuni  hydrvxide.  ami  tlie  pi-oiit  I'lluioncy  of 
potassium  liydroxido,  whith  at  2")'  C  is  as 
enicient  as  sulphiirio  a<id.  aiv  notoworthy.  The 
weitrhts  of  rt'^idual  water  in  a  Htro  of  a  (?•'•*  dried 
at  25  ■  O.  l>y  tho  various  dryinir  agents  are  given 
as  fol.ows  for  comparison:  Cal'l..  0-3ti  nisri'm.  ; 
/.nCl.  OS  uisrm.  :  NaOH.  OKi  mgini.  :  KOH, 
0002   nigrm.;   H.S(),,   0  1)0;?   mgvni.— Ci.  F.  M. 

Anions  of  group  1  .•    Si/Klematic  srparalion  of  the 

.     Anions  irhose  silrer  sails  arc  insoluble  in 

nitric  acid.     H.  C.  1\  Welx-i-  and  H.  A.  W  inkel- 
mann.  J.  Aiuer.  Chem.  Soe.,  1010,  38,2000-2013. 

A  PROCEDrnE  is  described  for  tlie  systematic 
separation  of  the  anions  of  group  1  in  the  order 
Fe(CX),' ".  Fe(CX)5"'.  CX'.  rX.S'.  CI'.  Br'.  I',  S". 
From  the  sohition  sHghtly  acid  with  nitric  acid, 
zinc  nitrate  precipitates  ferro-  and  ferrii'vaiiide  ; 
these  are  fiu-tlicr  sej)arated  by  dissolving  in 
sodium  hydroxide  and  adding  5%  anmionium 
nitrate  sohition.  which  pi-ecipitates  zinc  ferro- 
oyanide,  leaving  anunonium  feri'icyanide  in  solu- 
tion. From  the  original  filtrate  .silver  nitrate 
precipitates  the  remaining  ions,  and  the  silver 
salts  are  digested  with  mercuric  acetate  and  acetic 
acid,  when  the  cyanide  passes  into  solution  as  a 
complex  mercury  cyanide  ;  its  identity  is  con- 
firmeil  by  conversion  into  thiocyanate.  The  re- 
maining silver  salts  are  boiled  with  alkaline 
sodium  fonniitc  containing  8"o  sodium  hydi'oxide, 
when  the  diloride  and  thiocyanate  are  alone 
reduced,  the  ions  passing  into  solution  as  the 
sodiiina  salts,  fixim  whicli  they  are  re-precipitated 
as  cuprous  thio<yanate  and  silver  cldoride  respec- 
tively. The  residual  precipitate  of  silver,  and 
silver  bi-omide.  iodide,  and  sulphide  is  treated 
with  concentrated  ammonia  solution  and  copper 
powder,  when  cupi-ous  bromide  and  iodide  dissolve 
instantly,  and  silver  sulphide  remains.  On 
neutralising  the  filtrate  with  sulphurous  acid  and 
atlding  an  excess  of  dilute  sidplmric  acid,  cuprous 
iodide  is  precipitated,  and  the  l)romine  is  separated 
as  silver  bromide  after  adding  nitric  aci<l  and 
boiling  to  expel  sidphur  dioxide.  Finally  the 
silver  sulphide  is  conv'  rted  into  sulphate  by  boiUng 
with  nitric  acid,  and  th'^-  sulph  t-  precipita.ted 
as  barium  sidphate.  Full  data  are  given  as  to 
the  quantitative  aspect  of  the  separation. — G.  F.  M. 

Phosphoric  acid;   Loss  of during  fusion  iciih 

ammonium  fluoride.  W.  A.  Pavis  and  J.  A. 
I'rescott.     J.  Agric.  Sci.,   1910,   8,  130—138. 

Thk  results  obtained  for  the  pliosphoric  acid 
content  of  salts,  soils,  .ind  minerals  when  these 
are  ignited  with  ainmonivim  fluoride  tr>  eliminate 
silica  as  tetrafluoride,  are  low.  probaV)ly  owing  to 
the  I0S.S  of  pliosphorus  as  fluoride,  Xo  loss  was 
observed  during  the  subsetiiient  ignition  with 
sulphuric  acid.  The  loss  was  greatest  (over  50°,,) 
in  the  case  of  alkaline-earth  phosphates,  and  it 
waa  less  with  dLsodium  hydrogen  phospliate  than 
with  pota.ssium  dihydrogen  pho.sphate, — K.  II.  T. 

Diphenylatninn-sulphurie  acid  reagent ;  Preparation 

of .    W.Tonius.   Z.  Unters.  Nahr.  Genussm. 

1916,  31,  322.     J.  Chem,  .Soc,  1916,  110,  ii.,  534.' 

Tm.s  reagent  may  be  prepared  witli  onlinary 
sulphuric  a<-id  prfjvided  that  the  mixturi!  is  lie.atetl 
at  110- C.  until  any  blue  coloration  due  to  the 
presence  of  nitric  acid  has  disjippeared.  The 
heating  expels  the  nitric  acid  and  does  not  injure 
the  reagent. 

Lactic  ai^id  ;  Seic  mrlhod  of  exiracling for  its 

df  termination.  E.  ()hLs.son.  Skand.  Arch. 
I'hysiol,,  1910,  33,  231—234.  J.  Chem.  Soc, 
19J0,  110,  ii.,  542—543. 

I.N  the  c-stimation  of  lactic  acid  according  to  von 


Fiuth-Charnass  (this  J.,  1910.  903)  as  modified  by 
ICmbden.  the  extraction  with  ether  is  a  trouble- 
some and  lengthy  process.  ¥ov  llu-  isolation  in  a 
])ure  state  the  author  finds  ethyl  acetate  a  better 
solvent,  and  when  the  acid  is  merely  to  be  estim- 
ated, amyl  alcohol  is  n\uch  bett<n-.  The  liquid 
cKutjiining  lactic  acid  is  s.itiir.atcd  with  ammonmm 
sulphate,  liltered  after  twelve  hours,  and  mixed 
with  1  10-vohnne  of  50 '\,  sulpluiiic  juid.  It  is 
then  shaken  with  2  volumes  of  amyl  alcohol,  which 
is  then  freed  from  the  acid  by  shaking  with  sodium 
carbonate,  .and  used  similarly  for  fom*  more 
successive  extractions  of  the  fluid.  Traces  of  amyl 
alcohol  are  removed  from  the  soilium  carbonate 
extracts  by  three  extractions  with  benzene,  and 
the  estimation  is  then  carried  oiit  in  the  usual  way. 

Furfural  [from  pcnt'tses]  :  .1  comixtrisnn   of  barhil- 
}iric  acid,  thioharbituric  acid,  ami  mdlonybjuanid- 

ine    us    quanliliilirc    prccii>itiints    fur  .     A. 

W,  Pox  and  (i.  1'.  Plaisance.     .T.  Amer.  Chem. 
Soc,  1910,  38,  2150—2104. 

Hahiutiihic  ai  id  possesses  cerlrtin  advantages  over 
jihloixiglui-inol    as    a    precipiljiting   agent   in    the 
determination   of    furfural  ;     the   ineci])itate   is  a 
•lefmite   condensation   product   of    I    mol.    of   the 
aldehyde  with   1   mol.  of  barbitui'ic  acid,  tlirough 
its   methylene   group,   with   elimination   of   11,0  ; 
the   reaction   is   more   specific   than   with    phloro- 
glucinol,  and.  wliereas  the  latter  gi\('s  hitrli  results 
owing  to  hydi-oxym.'tliylfurfural  «hen  sucrose  is 
present    with    the    pentose,    l)arbitiu-i(^    acid    still 
gives  normal  values.     The  precipitate,  however,  is 
sulTiciently    soluble    to    require    a    coi'rection    for 
solubility    (1-22   mgrms.   per    100   c.c.)   and   it   is 
necessary  to  employ  a  large  excess  of  (he  reagent 
(U)   times  the  theoretical  amount)   if  low  results 
are  to  be  avoided.     The  authors  have  found  that 
thifi  barbituric     acid     possesses     the     advantages 
without  the  drawbacks  of   barbituric  aiid.     The 
])recipitation    in    the    ordinary    aiid    distillate    is 
quantitative  at  the  ordinaiy  temperature  without 
using  a  larffe  excess  of  the  reagent  ;  the  furfural- 
m.'ilonyltliiourea    forms   a    flocculenf.    voluminous 
yellow  precipitate  whicli  filtei-s  slowly  but  without 
jjractical  diffiiulty  and   can  be  dried  to  ronstant 
weight  at    100°  C.      It  is   pr.actically   insoluble  in 
cold  dilute  acids  and  no  cori'ection  is  necessary  : 
good  results  are  obtained  with  as  litt  le  as  12  mgnns. 
of    furtuial.      iMethylfurfural     yields    with     tliio- 
barljiliiric    acid    a    condensation    product    having 
substantially  identical  properties,  .and  it  is  (.o  be 
inferred   that   methylpenloses   would    be   quantit- 
atively   determined    with    the    pentoses.     As    the 
pi'Oducts  possess  a  perfectly  definite  composition, 
j    mixt\ires  of  furfural  and  nietliylfin'fiu.al  could  be 
deteiniined  fi'om  thi-  percentages  of  nitrogen  and 
sulphur  in  tlie  precipitates.      It  is  impcrt.ant  for 
accur.ite    work    that    the    thioliarbiluiic    acid    be 
carelully    purified  ;     if    inipure.    the    results    may 
show  only  91 — 95%  of  tlie  furfural  and  the  filtrate 
have  a  red  or  green   colour.     This  is  attributed 
tx)  the  pi'esence  of  ethyl  cyanacetate  in  the  ethyl 
malonate  em])loyed.     The  ethyl  malon.ate  should 
be  subjected  to  repeated  simuJtaneous  .saponifica- 
tion   and    est erifii-ation    befoie    being    condensed 
with  sodhim  ethoxideand  thiourea,  and  the  thio- 
l)<arl)ituric  acid  purified   by  one  or  t.wo  rccrystal- 
lisations    of    its    .sodium    salt.     Malonylguanidin - 
gives  a  green  flocculent  precipitate  with  furfural, 
but  its  solubility  is  such  that  its  use  for  (]uantitative 
purposes  is  quite  out  ot  the  question. — .F.  F.  B. 

Peroxydasc   purified  hy   ullrafiltration ;     licuctiona 

of .     A.  Bach.     Arch.  .Si:i.  phys.  nat.,  1016. 

[iv.],  42,  50—01.     J.  Chem.  Hoc,  1910,  110,  i., 
6,S2— 083. 

Whiij^t  phenol,  guaiacol,   quinol.  and  pyrogallol 
were  found  to  give  the  same  colour  reactions  with 
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an  extract  of  liorse-radish  and  the  same  extract 
.siibjectod  to  uUnifillTation,  in  pn\sonro  of  liydi-o- 
gon  poi\>.\idc,  very  clifTercnt  ifsiills  wcro  obtained 
witli  orcinol.  aniline,  dimethyl-  and  dii'thyl- 
aniline.  benzidine.  and  ;)-jihenylenediatuiue. 
\\nien  o-cre.sol  and  .saliKenin  are  treated  with  a 
mixture  ol  purified  pewxydasc  and  hydi-o^en 
peroxide,  a  yellow  colour  is  producid  in  both 
cases,  which  chanire.s  to  brown  and  tlien  to  rcddlsh- 
bi-own.  Salirylaldehyde  only  reail.s  when  the 
"hit ion  is  made  slightly  alkaline  with  hydrogen 
ipo(.;i.ssium  pliosphate.  .Salicylic  acid  gives  no 
.ution.  In  the  oxidation  of  o-cresol  and  saligenin, 
formic  a<id  is  pr<  duced,  but  no  appreciable  amount 
of  carbon  dioxide  could  he  detected.  Kthyl 
ftlcoliol  i,=:  not  attacked.  It  is  considered  more 
probal>h»  that  ethyl  alcohol  is  oxidised  by  a  mixture 
than  by  a  specific  "  alcoholoxj'dase." 

New  method  for  purification  of  colloidal  solutions. 
Wegelin.     See  I. 

Neto    method    of    testing    naphthalene    wash    oils. 
Wohl.     SeeU. 

Determination  of  phenol  -in  crude  phenols  from  tar. 
Ma.sse  and  Leroux.     See  III. 

Colours  produced  by  resorcinol  in  solutions  of 
certain  salts  and  their  i!sc  for  the  detection  of 
resorcinol  in  presence  of  other  2>f>enols.  Kraus- 
kopf  and  Ritter.     Sec  III. 

Staini>i(i  of  tissues  with  the  simplest  dyestuffs,  and 
their   Juration.     Skraup.     See    VI. 

Volumetric  dctrrmi)iation  of  chlorides  in  presence  of 
thiocyatiates.     Bruckmiller.     .9ccVlI. 

Attack  [hi/  reagents]  of  French.  Bohemian,  and 
Germa)i     tjlass.     Nicolardot.     See     VIII. 

Xcw  method  for  the  production  of  accurately  dimen- 
sioned glass  tubes.     Lambris.     See  VIII. 

Freezing  point  of  mercury.     Wilhelm.     See   X. 

I    Quantitative  determination  of  silica  in  soils.     Von 
Horv^th.     See  XVI. 

Ammoniacal   nitrogen   of  peats   and   liurnus    soils. 
Ellis  and  ilorison.     See  XVI. 


Supposed  precipiialion  of  redvcing  sugars  by  basic 
lead    acetate.     Davis.     See    XVII. 


Approximate  deicr7ninaiion  of  the  sugar  content  of 
icinc.     Pritzker.     See  XVllI. 


Detection   of  artificial   colouring   matters    in    tcine. 
Krei-s.     See  XVIII. 


Use  of  the  iodic  acid-starch  reaction  in  the  control 
of  vinegar  and  icine.     Jeanpretre.     See  XVIII. 

An  examination  of  certain  methods  for  the  study  of 
proteolytic  action.  Sherman  and  Xeun.  See  XIXa. 

Dtieclion  and  determination  of  hydrocyanic  acid  in 
beans.     Guignard.     See  XIX-\. 


Determination  of  fat  in  cocoa.     Kreis.     £ee  XIX.\. 


Detection  of  heelrooiin  chicory.     Collin.     SeeXIXA. 

Determination  of  calcittm  in  ash  of  forage  plants  and 
animal  carcases.     Kuzivian.     See  XIXa. 

Determination     of    hi/drogen     mtlphide    in     tcater. 
Winkler.     See  XIX B. 

Modification  of  the  Pra4l  method  for  the  detcrmin 
ation    of    citric    add.     Willaman.     See    XX. 

Patent. 

Polariseopes.     ly.    I>aurance    and    IT.    O.    Wood, 
London.     Kng.  Pat.  Il,32t),  Oct.  9,  1915. 

A  roL.vmscoPE  of  the  reflection  type,  for  the 
examination  of  spectacle  lenses,  ci-jstals,  gems, etc., 
is  formed  of  a  dark  box  with  a  soune  of  light  at 
one  end,  and  a  tubular  support  at  the  other 
containing  a  converging  lens  or  lens-system,  and 
an  "  eye-rest  "  at  the  extreme  end  of  the  support. 
Two  black  reflectors  are  arranged  at  suitable 
angles  at  each  end  of  the  box.  and  between  these 
are  perforated  screens  between  which  tlie  .substance 
to  be  examined  is  ijlaced.  The  jiarls  are  arranged 
so  that  of  the  two  principal  foci  of  the  lens,  one 
lies  approximately  midway  between  the  reflectors 
or  screens,  and  the  other  approximately  at  the 
principal  plane  of  the  observer's  eye  when  the 
latter  is  upon  the  "  eye-rest."^ — B.  X. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Pyrogallol,  ferrous  sulphate,  and  fructose  [Iccindose]  : 
Influence  of  strong  salt  solutions  on  the  sjyontaneous 

oxidation    of .     C.    G.   MacArthur.   J.  Phys. 

Chem.,  1916,  20,  515—553. 

A  DEFixiTE  quantity  of  the  siihstance  to  be 
oxidised  was  mechanically  shaken  with  50  e.c.  of 
N  /lO  sodium  hydroxide  solution  containing  in 
solution  quantities  of  salt  in  concentrations  of  i 
to  4  M.  The  flask  was  provided  with  a  thermo- 
meter and  was  i  onnected  with  a  manometer,  and 
the  amount  of  oxygen  absorbed  was  determined 
by  the  negative  pressure  measured  by  the  mano- 
meter. The  results  showed  that  higher  manometer 
readings  are  obtained,  with  an  increase  in  time,  for 
all  concentrations  of  salt.  The  effect  of  sodium 
chloride,  potassium  chloride,  and  potassium  nitrate 
upon  the  rate  of  oxidation  of  p>Togallol,  ferrous 
sulphate,  and  Isevulose  is  about  the  same.  Sodium 
bromide,  however,  reduces  the  solubility  of 
oxygen  more  than  the  above  salts,  and  therefore 
causes  a  greater  decrease  in  the  rate  of  oxidation, 
whilst  sodium  sidphate  and  magnesium  chloride 
affect  both  the  oxygen  solubility  and  the  rate  of 
oxidation  more  than  sodium  bromide.  In  all  cases 
an  increase  in  the  ?  mount  of  .salt  causes  a  decrease 
in  the  rate  of  oxidation.  Except  in  the  case  of 
tevulose  in  dilute  salt  solutions  the  rate  of  oxida- 
tion is  parallel  to  the  solubility  of  oxygen. — C.  A.  W  • 


Trade   Report. 

France:    Prohibited  e.r ports. 

A  French  Presidential  Decree,  dated  October 
2tith.  prohibits  the  exirortation  from  France  of  the 
following  : — Formic  acid,  oxahc  acid,  albumin, 
benzvl  benzof.te,  ethyl  benzoate,  borate  of  lime. 
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<:arbon  chlorido,  rnrbon  totrarhlorido,  cMorine 
oompounds.  toKhiium  niiii  its  pivparatioivs.  coffee 
liubi^Uitcs,  iloxtrin.  dveinjt  cxti-ixts.  kaolin, 
manures  of  nil  kinds,  "  i  henurnl  matches," 
prodiK  t«  contaiiiinj;  essence  of  turpentine,  radium 
iind  its  salts,  silica  bricks,  spirits  and  liqueure. 
volatile  or  essential  oils. 

Of  the  above,  however,  all  with  the  exception  of 
oxalic  acid,  .-ilbumin.  borate  of  lime,  carbon 
chlorids,  and  chloiine  i  ompounds  may  be  exported 
witiiout  special  authoris;'tion  to"  the  Ignited 
l^ngdom,  the  Hrilish  Itominions.  Colonies,  and 
Pleotectoitit<«.  and  certain  other  countries. 

Prohibited  JSvports. 

Hy  virtue  oi  an  Oitler  in  Council,  dated  November 
17th,  the  exportation  of  Co(aine  and  ita  salts  and 
preparations  to  all  di-stinat  i«>ns  is  piMhibitwl.  The 
heading,  "  Emery,  c<irundum.  etc.."  in  the  Pro- 
clamation of  May  lOtb  last  (see  this  Journal,  1916, 
t?21),  K  altereil  to  "-Emery  and  corundum  and 
manufactures  thereof,  cariiomndum,  ah  ndum, 
zrystolon,  .".nd  all  other  artin-ial  abrasions  and 
manufactures  thereof."  The  headinp  "  Cp^n  and 
preparations  there<if  "  is  trpnsferi'ed  fi^om  Clas-s  3 
to  Class  2,  the  heading  "  ^Variiishes.  spirit,  con- 
taining (rum  "  is  replaced  by  the  heading  "  'Tar- 
nishes not  otherwise  pi-oluljited,"  and  a  new 
heading  is  added,  viz.,  "  'Oils,  essential  (except 
toipentinr  oil)." 


Books  Received. 

A  System  <jr  1*iivsic.\l  Chemistry.  By  W.  C. 
McC.  Lewi.-^.  .M.  \.,  D..Sc.  2  volumes.  Long- 
mans, Green  and  Co.  London.  I'rico  9s,  n^t 
each  volume. 

TlIE  study  of  physical  chemistry  in  this  country 
haa  hitherto  scarcely  received  the  attention  which 
ita  importance  deserves  both  from  the  purely 
.■scientific  and  the  technical  standpoints.  There  is 
■jcoriely  an  industry  connected  with  chemistry 
fop  which  the  principles  of  this  branch  of  the 
mibject  are  not  of  importance,  and  tho  future 
progrees  of  certain  of  our  industries  wUi  depend 
in  no  small  measure  on  the  skill  and  intelUgence 
i^hown  in  applyin;^  the  methods  of  physical 
L-hemistry  to  the  problems  involved.  Any  book 
which  facilitates  the  acquirement  of  this  know- 
ledge deserves  a  hearty  welcome. 

TTie  boik  undei-  review  belongs  to  the  series  of 
t«xt  books  on  physical  chemistry  edited  by  Sir 
William  Ramsay,  but  dilTers  from  the  other 
members  of  the  serit-s  (which  are  devoted  to  special 
topics)  in  affording  a  general  and  fairly  compre- 
hensive view  of  the  subject.  It  is  not  an  easy 
matter  to  give  within  a  moderate  compass  an 
adequate  and  connected  presentation  of  what  has 
now  become  a  very  extensive  branch  of  chemistry, 
and  it  is  satisfactory  to  be  able  to  state  that  I'rof. 
Lewis  has  been  conspicuously  .successful  in  his 
task.  The  author  has  a  thorough  and  up-to-date 
knowledge  of  his  suliject.  commands  a  lucid  style, 
and  shows  excellent  juilgment  in  the  selection  and 
arrangement  of  mnterial.  The  clearness  .ind  care 
with  which  the  tbermodynamical  principles  of  the 
oubject  arc  explained  and  illustrated  deserve 
upc'ial  praii-e. 

^Rie  method  of  presentation  adopted  is  as 
follows.  I'hyt-ii.-o-cheniical  phenomena  are  divided 
into  tiiose  exhibited  by  material  8y8t<'ms  when 
in  a  Btat«  of  erpiilibrium  antl  those  exhibited  by 


s^fstems  which  have  not  reached  a  state  of  equi- 
librium. The  I  honomona  exhibited  bv  s>-stems 
in  oqviilibniim  and  not  in  equilibrium  are  treated 
first  from  the  clas.sio  kinetic  standpoint  only 
(Volume  1.),  then  independent  I  v  from  the  tliermo- 
dynamie  standpoint,  and  finally  from  the  stand- 
point of  thermodynamics  and  statistical  mechanics 
(Volume  1 1.).  This  system  has  undoubtedly  much 
to  re<-ommend  it,  more  particularlv  as  rega'ids  the 
postponement  of  the  dillicult  thermodvnamical 
treatment  until  tho  stuilent  has  obtained  a  good 
grasp  of  the  subject  from  the  simpler  kinetic 
standpoint.  Most  of  us  arc  acquainted  with 
works  on  physical  chemistry  which,  although  in 
most  respects  excellent,  repel  at  the  ouUset  all 
except  the  mathematically-minded  student  by 
plunging  into  dillicult  thermodvnamical  reasoning 
in  the  tirsL  few  pages. 

Volume  I.  (kinetic  theory)  deals  with  molecular 
magnitutlss  and  allied  phenomena,  equations  of 
state,  chemical  equilibriuni  in  homogeneous  and 
heterogeneous  systems  from  tlio  kinetic  stand- 
point, and  reaction  velocit  y.  The  treatment  is  very 
similar  to  that  in  other  books  and  calls  for  no 
special  remark  except  that  attention  should  be 
directi  d  to  on  ^  comm  ndalile  feature,  n  m  ly  the 
reproduction  of  parts  of  the  cla-ssic  papers  on  the 
subject  in  the  investigators'  own  words.  Volume 
II.,  Part  1 1.,  iu  which  physico-chemical  phenomena 
are  considered  from  the  standpoint  of  tliermo- 
d}-nami<  s,  contains  full  accounts  of  some  imi)ortant 
recent  advances,  such  as  Smits'  theory  of  allotropy, 
Donnan's  theory  of  membrane  equilibria  and 
Nemst's  heat  theorem.  Volume  11.,  I'art  III. 
contains  a  good  account  of  photo-chemLstry  and 
a  full  and  excellent  account  of  the  theory  of 
energy-quanta.  There  is  little  in  the  hook  that 
calls  for  adveree  criticism,  even  in  details.  The 
stylo  on  tho  whole  Ls  good,  but  split  infinitives 
are  met  with  rather  frequently.  "  llantsch " 
instead  of  "  Hantzsch  "  occui-s  three  times  on 
p.  317  and  also  in  the  index,  and  so  is  presumably 
not  a  printer's  error.  The  book  Is  provided  with 
excellent  sultject  and  author  indexes,  and  there- 
fore should  be  very  useful  for  refei-ence. 

Geoboe  .Senter. 


The  Mineral  Resources  op  Texas.  By  W.  B. 
Phillips.  Bulletin  of  the  University  of  Texas 
No.  365.  Published  by  the  University,  Austin, 
Texas.    362  pages  and  40  illustrations. 

TbaTTATO      DI      ChtMICA     iVNALlTICA     APPLICATA. 

Metodi  e  norme  per  I'esamc  chimico  dei  principali 
prodotti  industrial!  ed  alimentari.  ^'ol,  I. 
Di  V.  ViLi.AVECciiiA,  l)u-ettore  dei  Laboratori 
Chimici  della  Gabelle,  con  la  colla!)Oraz.ione  dei 
G.  Fabuis,  a.  Bianchi,  G.  Armani,  O.  llossi. 

G.  SlLVESTIiT.  G.  BOSCO.  R.  BeLA.SIO,  I-'.  B.\RBONI, 

ed  A.  Cm'PKLI.l  U.  Hoepli,  Milan.  XX  4-622 
pages,  9  J  x6}  in.,  with  68  illustrations.  Price 
L.  12.50. 

This  is  tlie  first  vcdiirao  of  a  work  on  teclmical 
chemical  analysis  to  be  completed  in  two  volumes. 
The  present  volume  contains  chapters  on  the 
examination  of  :  waters  (20  pages)  :  chemical 
products,  such  as  acids,  alkalis,  salts,  etc.  (133 
pages)  ;  fertilisers  (30  pages)  ;  cements,  plastern. 
etc.  31  pages);  metals  and  .alloys  (IHl  p.oges) : 
fuels  (24  pages)  ;  coal  tar  and  tar  products  (23 
pages) ;  mineral  oils  and  their  derivatives  {41 
pages) ;  fats  and  oils  (91  pages)  ;  and  commercial 
products  from  fats  and  oils  (30  pages).  The 
methods  recommended  have,  in  most  cases,  beer, 
thoroughly  tested  in  the  Italian  Customs  Lalx>ra- 
tory,  ami  found  trustworthy  :  and  with  few 
exceptions  only  one.  or  two,  methods  are  given 
for  a  part  icular  determination. 
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Official  Notices. 


PORTRAIT  OF  MR.  C.  F.  CROSS. 

Thoiv  has  beon  considerable  delay  in  receiving 
an  adequate  fsupply  of  the  portrait  of  Mr.  C.  F. 
Cross,  recipient  of  the  Society's  Medal,  which  \\as 
inserted  in  some  copies  of  the  November  30th 
issue  of  the  Journal,  and  it  has  therefore  been 
necessary  to  postpone  the  distriVmtion  of  the 
remainder  of  these. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMI.STRY. 

The  first  volume  of  the  Reports  of  the  I^ogress 
of  Applied  Chemistrj'  is  now  in  active  preparation, 
and  will,  it  is  hoped,  be  published  shortly.  It 
will  cover  recent  progress  to  the  end  of  June, 
1916.  The  second  volume  will  deal  with  the 
period  up  to  the  end  of  1917,  and  subsequently 
it  is  proposed  to  issue  the  Reports  annually. 

The  Reports  will  present  a  critical  summary  of 
the  progress  that  has  been  made  in  the  various 
branches  of  chemical  industry  during  the  period  in 
question.  It  has  not  been  found  practicAble  to 
treat  every  section  of  the  Journal  classification. 
Agricultural  chemistry,  the  chemistry  of  foods, 
and  analysis  are  fully  dealt  with  in  the  admirable 
series  of  Reports  issued  annually  by  the  Chemical 
Society,  and  for  the  present  there  wiU  be  no 
sections  on  general  plant  and  explosives. 

The  following  is  a  list  of  the  subjects  wliich  will 
be  dealt  with,  together  with  the  names  of  the 
experts  who  are  contributing  to  this  volume  : — 

Fuel— J.  W.  Cobb. 

Gas,  destructive  distiHatioti,  tar  products — E.  V. 
Evans. 

Mineral  oils — A.  W.  Eastlake. 
Colouring  matters  and  dyes — G.  T.  Morgan. 
Fibres,  paper,  dyeing,  printing — Julius  Huebner. 
Acids,  alkalis,  salts,  etc. — H.  A.  Auden. 
Glass,  ceramics,  cement,  etc. — J.  A.  Audley. 
Metals,  metallurgy — W.  R.  E.  Hodgkinson. 
Electro-chemistry — J.  T.  Barker. 
Fats,  oils,  icaa-es — G.  H.  Warbirrton. 

Pai7its,     pigments,     varnishes,      resins — R.      S. 
Morrell. 

Indiarubber — H.  P.  Stevens. 

Leather,  glue,  etc. — J.  T.  Wood. 

Sugar,  starches — J.  G.  Macintosh. 

Fermentation — A.  R.  Ling. 

SanHalion,  urater  purification — F.  R.  O'Shaugh- 

nessy  I 

Fine   chemicals,    medicinal   substances,    essential 

oils — F.  L.  Pyman.  [ 

Photographic    materials    and    processes — B.     V. 

Storr.  ; 

The  price  of  issue  will  be,  to  members,  2s.  6d. 
(plus  6d.  postage),  and  non-members,  5s.  (plus  , 
6d.  postage).  As  the  issue  is  to  be  a  limited  one. 
those  desirous  of  securing  copies  are  requested  to  fill  | 
in  the  order  form  attached  to  the  cover  of  the 
Journal,  and  return  it  to  the  Secretary  at  an  earlv 
dat«. 


London  Section. 


Meeting    held    at    Burlington   House   on    Monday, 
November  20th,   19 Hi. 


MK.  AKTHUR  I!.  LING  I.N"  THE  CH.\IR. 

The  Chairman,  in  opening  the  meeting,  referred 
in  feoUng  terms  to  the  loss  of  two  past  Presidents 
of  the  Society,  .Sir  WiUiam  Ramsay  and  Mr. 
David  Howard. 

Mr.  TyiiER  also  paid  a  tribvite  to  the  memory 
of  Mr.  Howard. 


CHEMISTRY    AND    ENGINEERING. 

BY    DR.    CHARLES    CARPENTER. 

1  propose  to  initiate  a  talk  about  Chemists 
and  Engineers  and  their  relationship  to  the  great 
problem  of  bringingup  to  date  ournational  Chemical 
[  Industries.  The  Charter  of  the  Institution  of 
Civil  Engineers  defines  the  profession  of  the 
engineer  as  being  the  art  of  directing  the  great 
sources  of  power  in  Nature  for  the  use  and  con- 
venience of  man.  We  might  in  similar  language 
define  the  aim  of  the  chemist  as  being  to  wrest 
from  Nature  some  of  her  most  hidden  secrets  for 
the  same  purpose.  (I  attach  no  importance  to  the 
definition  of  a  chemist  which  describes  him  as  an 
organic  body  more  Uable  than  any  other  of  similar 
nature  to  spontaneous  explosions.) 

As  I  am  talking  to  chemists  and  not  engineers 
it  will  be  best  to  begin  at  the  beginning  even  at  the 
risk  of  being  considered  elementary.     The  popular 
conception  of  the  engineer  is  that  he  is  an  empiric, 
who  has  been  trained  on  cotton  waste  and  engine 
oU.     This  is.   of  course,  a  fallacy.     He  has  just 
as  scientific  a  foundation  for  his  work  as  has  the 
organic  chemist,  and,  like  him,  has  a  ring  structure 
for  the  starting  point  from  wliich  spring  liis  great 
creations.    His  ring,  however,  is  centuries  older  and 
itisbasicinsimplic-ity.  The  diagram  (Fig.  1,  p.  1186) 
shows  several  such  rings.     Their  form  is  a  triangle 
with  rigid  sides  and  a  flexible  base.     If  force  is 
applied  to  the  apex  the  ring  is  stable  and  resists 
distortion  under  the  stress  ;    in  other    words,  it 
does  the  work  for  which  it  is  designed.      If  force 
is  applied  to  either  of  the  other  two  angles  it  is 
seen    to    be   unstable   and    collapses.     Two    such 
rings  may  be  joined  together  with  a  common  base, 
and  the  two  rings  so  coupled  become  a  structure 
which  has  similar  attributes  to  its  components. 
If  force  be  appUed  to  either  or  both  apexes,  this 
double  ring  is  stable  ;    if  to  the  opposite  angles, 
it  is  unstable.     But  if  the  complete  rings  are  com- 
bined to  form  a  compound  ring  as  in  fig.  2,  the 
structure  becomes  a  stable  one  in  all  directions. 
The  ring   formation  thus   described   is   the   basis 
of  all  construction  and  building  in  nietaLs.  from 
the  framework  of  the  Forth  Bridge  to  that  of  a 
Zeppelin. 

Let  us  now  consider  how  the  engineer  sets  out 
to  achieve  the  ta.sk  M-itli  which  he  has  been  en- 
trusted. One  of  the  necessary  qualifications  of 
an  engineer  is  the  possession  of  the  imaginative 
faculty  ;  he  must  see  in  his  mind's  eye  the  general 
outline  of  his  finished  production  before  it  is 
designed  in  detail  or  its  creation  is  begun.  What 
will  be  his  procedure  if  his  work  be  the  construction 
of,  say,  the  former  structure  of  the  two  .examples 
just  given  ?  Drawings  or  maps  would  be  useless 
to  him  without  knowledge  of  the  surrounding 
landscape  itself.     He  goes  then  to  seek  inspiration 
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on  tho  spot  just  as  a  painter  would  to  visualise 
and  make  studies  for  his  pieture.  He  watches 
the  long  slope  of  land  stretching  down  to  the 
river's  edge  frvmi  Fife  on  the  one  shore  ami  fiiun 
Linlithgow  on  the  other,  and  realises  that  what 
he  builds  nuist  join  those  widely  sepanvted  crests. 
He  sees  before  him  between  niid-sti-eani  and  the 


Simple  Rinq    StrucCures 

FIG.  I. 


Compound    Rmq  Structure. 

FIG.  2. 


right  bank  the  islet  of  Inchgarvie  lifting  its  rocky 
head  above  the  waters  of  the  Forth.  Then  begin 
his  musings  and  gradually  the  mists  clear  and  the 
mental  creation  of  his  work  begins.  He  dreams 
of  setting  up  on  the  edge  of  the  river  a  compound 
ring  structure,  placing  another  on  Inchgarvie, 
and  then  as  the  expanse  of  stream  beyond  makes 
the  width  of  span  impossible,  the  idea  comes  to 
him  of  building  for  himself  another  islet  in  steel 


and  artificial  sfone  corresponding  to  Inchgarvie 
and  ivaching  up  from  tbe  river  bed.  At  these 
three  points  he  erects  his  massive  compound 
rings,  and  fi'om  both  sides  of  them  he  then  pi-o- 
cecils  to  Iniild  out  other  rings  each  lialancing  the 
other  and  giMwing  smaller  and  smaller  as  they 
stretch  to  meet  eacii  of  her  acntss  the  waters  below. 
He  joins  the  gaps  with  smaller  bridges  until  he 
makes  the  whole  structure  a  continuous  one  from 
shore  to  shore.  Observe  the  language  of  the 
engineer.  Titan  that  he  is.  He  has  faith  in  him- 
self, in  liis  ability  to  master  Natvire,  and  he  Ihroica 
a  bridge  acro.ss  what  she  made  as  a  widely-jmrled 
chasm.  The  diagninis  show  the  progress  of  the 
work.  Figure  3  represents  a  profile  of  the  spot 
looking  down  stream  in  which  Inchgarvie  is  pro- 
minent. The  next  diagitim  (Fig.  4)  shows  the 
artificial  island  he  plants  solidly  upon  the  river's 
rocky  bed  on  which  his  conxpound  "rings" 
stand  on  feet  i>r  bases,  and  soaring  upwai-ds 
for  a  height  of  350  feet.  These  "  rings"  are  drawn 
more  in  dctiiil  in  Figure  .'>,  which  clearly  shows 
the  building  up  of  the  structure  from  .simple 
triangles.  The  sixth  <liagmni  shows  the  comple- 
tion of  the  arms  or  cantilevers  jutting  widely  out 
from  the  big  ring,  like  the  arms  of  some  great 
monster  seeking  his  mate.  The  seventh  diagitim 
gives  a  more  general  view  of  them  before  joining 
up,  and  the  eight  li  figure  shows  the  completed 
structure  itself,  more  than  a  mile  long  and  with  a 
clear  headway  from  higli  water  mark  of  150  feet, 
under  which  our  gre^t  Dreadnoughts  can  pass 
at  will. 

I  want  now  to  invite  your  consideration  of  the 
engineer  fi-om  another  point  of  view,  and  which 
bears  a  certain  resemblance  to  the  immediate 
necessities  of  f)ur  own  industries.  The  picture 
on  the  screen*  is  fi'om  a  drawing  made  between  a 
half  and  three-quarters  of  a  century  ago.  The 
vessel  in  the  l)ackgi-ound  is  a  first-class  battle- 
ship, oak-built  and  wind  propelled.  The  steamship 
is  the  Admiral's  tender,  and  bears  a  name  still 
honoured  in  the  .Service.  It  is  a  picture  of  the 
beginnings  of  the  mighty  Navy  which  now  protects 
our   shores,    and    which    includes    battle   cruisers 

*  This  was  shovm  at  the  meeting. 
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FIG.  3. 


FIG.  4. 
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of  sucli  ail  enormous  size  that  some  of  them  coii- 
.suuie  fuel  at  the  rate  oi  an  eqiiivah^nt  of  over 
one  thousand  tons  of  eoal  per  day.  Imagine  tlic 
Biei'hanisnj  of  the  apphames  eapalile  of  lii-sl 
protlueint;  enei-gy  on  sueli  a  seale  down  in  tlie 
bottom  of  the  sliip's  liokl  and  then  of  utilising 
it  within  her  walls  !  No  one  eould  have  any 
doubts  as  to  the  impoitaut  part  whiih  must  be 
played  by  the  engineer  in  such  an  organiwition. 
.Vow  from  the  earliest  days  of  tlie  a])i)liiati(m  of 
--tiam  to  the  Royal  Xavy  until  (piite  modern 
limes  its  engineei-s  were  looked  upon  iti  the  same 
more  or  less  contemptuous  taslnou  as  they  are 
not  infrequently  by  eliemists  to-day.  For  many 
i\.  day  they  messed  apart  from  the  ship's  olTicers 
whose  butt  for  ridicule  they  often  were.  In  icieid 
yeai-s,  however,  t>ne  man  great  above  his  fellows 
set  himself  to  remedy  this  .state  of  things  whicli 
tlu'eatened  seriously  to  menace  the  efVuiency 
of  the  Navy  and  the  safety  of  our  Empire.  That 
man  is  the  present  Lord  Fisher,  and  1  now  want 
to  tell  you  something  of  the  work  wliich  he  set 
himself  to  accomplish.  With.  I  think,  t  be  thoi'ough- 
ness  born  of  the  Service  to  which  from  Ijoyhooil 
he  was  attached,  he  realiseil  the  importance  of 
ijcginning  life  early,  and  instead  of  taking  youths, 
who  are  moi-e  or  less  spoilt  by  the  kind  of  training 
given  them  at  the  public  schools,  the  entering 
.ige  for  a  Naval  cadet  was  made  1.3  years  or  a 
little  more.  At  that  age  he  is  expected  to  .satisfy 
his  examiners  in  English,  History,  Geography, 
Arithmetic,  Geometry,  French  or  German,  with 
some  knowledge  of  Latin.  Fitim  that  time  Ids 
tiaining  begins  in  Physics,  Chemistry,  Apj)lie(l 
.Mechanics,  Applied  Electricity,  and,  above  aU, 
in  Engineering  with  workshop  practice.  Until 
he  is  17  years  of  age  and  goes  to  sea,  that  is  the 
training  of  every  officer  in  His  Majesty's  Navy. 
Whether  he  may  be  destined  for  a  l)altleship 
conmiauder,  an  engineer  commander,  or  head  of 
a  dockyai-d,  the  value  of  engineering  in  the  making 
of  a  man  as  well  as  training  him  to  a  profession 
is  recognised  from  the  commencement.  There 
is.  however,  a  prehmiuary  sorting  out  which  is 
of  great  interest  and  importance.  I  cannot  do 
better  in  this  respect  tlian  quote  the  words  of  the 
Oii-eitor  of  Naval  Rdur-ation.  in  which  it  is  laid 


down  that  some  indications  of  the  qualities  likely 
to  conduce  to  the  boy's  becoming  a  good  officer 
may  be  discernible  by  the  tune  the  boy  is  13. 
"  There  is  scope  and  need  m  the  Navy  for  many 
t>-pes   of   men   and    varieties    of   talent,    for   the 
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cultivatetl  faiidty  of  si-ientifir  thought  and  for 
the  personal  force  that  assures  leadership.  The 
boy  of  sensitive,  poetic  spirit .  the  runiinatinLr 
youuE  philosopher,  the  scholar  whose  whole  heait 
is  in  liis  bo<iks.  are  typi*  that  have  a  real  use  in 
the  worhl.  V)ut  their  pro]>er  place  is  not  in  the 
Na\-j-.  The  Vioy  of  the  right  sort  will,  within 
the  limits  natural  to  his  age.  show  initiative  and 
readiness  for  resptmsihility."  Such,  generally, 
are  the  methods  by  which  were  trained  many  of 
those  brave  men  who  are  now  fighting  our  sea 
battles  and  defending  our  shores, 

Xow  it  seems  t-o  me  that  the  condition  of  affairs 
in  Chemical  Industry  is  very  much  akin  to  what 
has  happened  in  the  Navy,  viz.,  that  specialised 
engineering  is  becoming  more  and  more  ueeessarv 
to  it. 

1  had  hoped  t<J  have  been  able  to  give  you  on 
the  screen  one  or  two  pictures  of  a  modern  Oerman- 
built  chemical  works,  erected  on  British  soil  under 
the  regulations  of  oiu"  Patent  Ljiws.  but  forfeited 
to  the  Nation  as  a  result  of  the  war  in  wliich  we 
are  now  engaged.  It  was  considered,  however, 
that  this  would  disclose  secrets  of  design  and 
construction  to  wluch  the  Nation  as  a  whoje  were 
not  entitled.  For  my  own  part  I  consider  that 
every  single  det-ail  of  the  wnole  of  these  works 
should  be  drawn  out  and  described  for  the  benefit 
of  the  entire  British  Chemical  Industry.  I  look 
upon  this  as  an  absolute  right  to  which  the  N'ation 
should  be  entitled.  However.  I  have  one  or  two 
other  slides,  very  kindly  lent  to  me  by  Dr.  Harker, 
which  will  help  to  point  the  moral.* 

The  fli-st  is  the  power  house  at  Saaheim.  Next 
the  Badischc  fux'nace  at  Rjukan.  Nest  the 
interior  of  the  furnace  house  in  the  new  factory 
there.  And  the  last  the  granite  absorption  towers. 
These  are,  of  coiu^e.  parts  of  the  nitrogen  fixation 

Slants.     I  give  them  as  reminders  that  engineering 
esign  and  construction  is  figm-ing  more  and  more 
in  modem  chemical  processes. 

Now  I  believe  it  is  increasingly  necessary  for 
the  engineer  to  take  a  larger  part  not  only  in  the 
design  but  in  the  running  of  this  special  "kind  of 

Elant.  I  do  not  mean  that  the  control  should  not 
e  chemical,  for  I  tliink  in  the  majority  of  <ases, 
if  not  all,  it  must  be.  But  I  am  convinced  that 
when  the  conditions  are  found  and  laid  down, 
the  engineer  will  be  quite  capable  of  carrying 
them  out,  while  ids  natiu'al  ability  for  handling 
men  and  materials  cannot  but  be  most  useful 
assets.  For  instance,  it  is  quite  an  easy  matter 
to  lay  down  the  conditions  of  working'  in,  sa>-. 
an  autoclave  or  a  centrifugal,  and  chenucal  control 
shoidd  be  kept  over  su<-h  operations,  but  the 
practical  working  of  the  machines,  their  design 
and  upkeep,  and  the  regidation  of  tlie  attendant 
labour,  the  design  of  the  plant  and  its  liest  lay-out, 
having  regard  to  the  general  conditions  of  economy 
and  the  handUng  of  materials,  should  in  a  large 
degree  be  left  to  the  engineer,  since  by  training 
he  Ls  the  more  practical  person. 

If  we  start  witli  the  theory  that  everybody 
can  be  trained  to  be  an  engineer  or  a  c-hamist  we 
shall  go  hopelessly  wrong.  The  function  of  our 
teachers  should  be  to  ascertain  in  what  direction 
the  mental  capacity  of  each  pupil  lies,  and  to 
direct  him  to  follow  the  right  main  road.  It 
would  be  very  easy  to  put  forward  a  theory  in 
respect  of  this  if  one  were  needed.  In  the  branch 
of  industry  with  which  I  am  closely  .-issociated, 
I  am  aware  that  in  the  i)ast  there  hiW  been  much 
lack  of  progress  through  the  engineer  not  deciding 
to  take  the  chemist  into  his  counsel,  but  I  am 
also  sure  of  this,  thaj^.  had  the  chemist  lieen  sub- 
stituted without  on  his  part  taking  the  engineer 
into  his  counsel  we  sh&idd  have  been  no  further 
forward.  The  case  Ls  essentially  one  for  their 
working  in  harmony  towards  the  common  goal 

•  These  sIMfs  were  exhibited  at  the  meeting. 


of  perfection.  I  cannot  but  think,  too,  that 
British  chemical  industries  have  been  to  some 
extent  partly  sterilised  by  the  narrow  spirit  in 
which  some  chemical  nuinufactiirci's  have  regarded 
their  operations.  In  my  ojiinion,  progress  ain 
a  whole  will  be  best  achieved  by  them,  not  by 
hiding  fitmi  everybody  broiul  prin<  iples  of  IM 
design  and  working,  but  by  placing  reliance  upon  H 
scientific  knowledge  and  experience  to  keep  ™^ 
themselves  in  the  forefront  of  their  <-ompotitors. 
The  general  principles  of  sliip  construction,  of 
bridge  making,  and  of  engine  building,  to  take 
one  or  two  examples,  are  open  practically  to  every 
apprentice  engineer,  who  thus  grows  up  in  a 
general  atmosphere  of  siuii  employment  which 
is  of  imtold  value  to  him  if  lie  has  ability  or  oppor- 
tunity to  rise  above  bis  fellows  and  to  specialise 
in  any  particular  direction.  And  yet  there  are 
secrets  in  ship-biiUding.  in  bridge-making,  and 
in  engine-designing,  just  as  there  are  in  the  various 
chemical  industries.  The  need  of  suih  men  so 
trained  is  now  becoming  a  national  one  and  the 
fidl  story  of  their  serious  shortage  cannct  yet  be 
told.  It  we  are  to  maintain  our  position  among 
the  Nations,  we  nuist  in  this  respect  make  a 
radical  change  of  our  pre-war  methods.  A  well- 
known  engineer  of  wide  reputation  spoke  to  me 
not  so  very  long  ago  of  "  those  stupid  chemist*  !  " 
and  an  able  rtofessor  of  Chemistry  sAid  in  my 
hearing,  more  recently,  that  "  Engineei'S  were 
such  stupid  people  !  "  Neither  profession  deserves 
such  reproaches.  The  engineer  should  bo  taught 
sufficient  chemistry  to  be  a1>le  to  appre<iat'e  the 
chemist's  point  of  view,  and  the  chemist  shoidd 
know  enough  of  engineering  to  realise  that  with 
the  engineer  thiLs  trainad  he  can  leave  the  prac- 
tical application  of  the  processes  he  devises  in 
the  laboratory  and  supervises  in  the  chemical 
works. 

1  have  had  costly  experience  of  the  engineer 
working  in  a  water-tight  compartment  of  his  own. 
and  of  the  chemist  doing  Ukewise.  Both  courses 
residt  in  inefficiency.  The  plan  I  ha\c  found 
to  meet  all  such  difficidties  is  to  organise  two 
distinct  stafis  under  the  headship  of  a  chemist 
on  the  one  hand,  and  of  an  engineer  on  the  other, 
who  consult  witli  each  other  and  work  together 
in  overcoming  the  difficidties  wliich  daily  con- 
front them.  I  shoidd  be  sorry  to  go  t)ack  to  .in\' 
other  system.  Chemists  and  engineers  may,  I 
think,  be  looked  upon  as  the  physicians  and 
surgeons  of  industrj',  with  their  respective  parts 
to  play  in  building  up  and  maintaining  in  in- 
creasing strength  the  well-being  of  chemical  science. 
and  extending  its  usefulness  in  the  service  of  man. 

Discussion. 

Mr.  J.  W.  ilAcDoxALD  said  that  he  was  con- 
nected with  the  business  of  sugar  refining,  the 
success  of  wliirh  hail  been  as.sured  by  foUoHing 
out  the  very  principles  which  the  President  had 
advocated.  M'hen  first  he  was  connected  witli 
sugar  refining,  the  managers  generally  were  neither 
engineers  nor  chemists,  and  had  a  dLstrust  for 
both  the  branches  of  science.  But  gi'adually  the>' 
had  learned  the  benefits  of  applying  both  engineer- 
ing and  chemistry,  the  result  of  which  had  been 
that  British  refiners,  in  spite  of  the  bounties,  and 
in  spite  of  the  .skill  of  foreign  refinei's,  had  held 
their  own.  and  had  in  fact  even  done  better  than 
many  of  their  rivals  aliroad.  He  heartily  endorsed 
all  that  the  President  had  said. 

Jlr.  TnoM.\s  Tyukk  said  that  the  whole  question 
was  one  of  cooperation.  That  cla,ss  of  manu- 
facturer usually  known  as  a  fine  chemical  manu- 
facturer, was  often  thought  to  be  one  who  did 
things  on  such  a  small  scale  that  engineering  and 
similar  problems  had  not  to  be  considercfl.  The 
sooner  that  notion  was  dissipated  the  better,  for 
just  as  great  care  and  consideration  for  surround 
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jn)p<  aixl  conditions  wito  reqiiin-il  on  tlic  compara- 
tivi'ly  Bniallscalo  a.s  on  the  f?it;antic  scale.  Only 
by  the  co-operation  and  collaboration  which  had 
been  einphawLsed  l>y  the  President,  could  success 
be  attjiined.  I'Voni  wliat  h<'  kmnv  of  his  own 
competitors  in  tin-  line  ch(inic.il  <lcpartment  of 
applied  chemistry,  tliey  had  all  those  i>rol>lenis  <m 
a  smaller  scale,  but  of  no  less  intensity,  and  tluic 
was  no  le.ss  need  for  the  co-operation  of  the 
mechanically  minded  man  with  the  chemical 
philosopher,  stvident,  and  technolof^ist.  They 
must  put  thintrs  in  their  true  pei-spective,  and  call 
eniiineerinfT  and  other  branches  of  science  to  theii- 
.■lid.  whether  the  thinEts  they  dealt  with  were  the 
bijj  thinfp  whicli  had  been  referred  to  by  the 
I'resiilent,  or  the  smaller  things. 

1'rofes.sor  G.  T.  Morgan  said  that  the  subject  of 
the  need  for  co-operation  of  the  chemist  and  the 
en<rineer  was  not  a  new  one  in  that  Section  of  their 
Society,  because  it  had  been  many  times  advocated 
in  that  room,  notably  some  years  ago  by  Dr. 
W.  H.  Nichols,  who  said  when  he  wanted  chemical 
work,  he  sele<lcd  young  chemists,  and  when  he 
wanted  any  engineering  problems  interpreted,  he 
selected  yoxing  engineers,  and  got  tliem  to  woi'k 
together.  A  great  deal  had  been  said  about  their 
conapanitive  neglect  of  the  chemical  industry  as 
conti-asted  with,  Germany.  His  o«ti  feeling  was 
that  it  was  simply  due  to  a  general  lack  of  appre- 
ciation for  science.  He  recalled  the  fact  that  such 
sutistances  as  Perkin's  Mauve,  Meldola's  Blue,  and 
Krhlich's  Salvarsan  had  been  started  by  the 
chemist  qtia  chemist,  working  from  the  point  of 
view  of  the  atouiic  and  molecular  theories,  and  then 
those  products  had  subsequently  come  within  the 
prox-ince  of  the  engineer.  He  believed  the  future 
success  of  British  chemical  industry  would  depend 
very  largely  on  the  personal  loyalty  .subsisting 
between  those  who  worked  at  it,  whether  they  were 
chemists  or  engineer.  It  was  essential  to  foster 
that  particular  branch  of  chemistry  which  was  so 
widely  practised  in  Germany,  namely,  synthetic 
chemistry.  They  had  recently  been  told  that  that 
kind  of  chemist  was  a  molecule  juggler.  He  could 
not  help  thinking  that  the  reason  France  50  or 
60  years  ago  had  not  advanced  in  dye  production 
as  much  as  Germany  was  because  her  chennsts 
had  failed  to  recognise  Kekul^'s  important 
generalisation.  Their  great  chemists  were  pre- 
judiced, as  frequently  French  chemists  are,  against 
the  chemistry  of  other  countries,  and  the  conse- 
quence was  that  their  young  chemists  who  had  to 
work  those  dyes  nut  in  the  factory,  were  striving 
in  the  dark.  Unfortunately,  the  san\e  mistake  was 
being  made  to-day  as  then.  Chemists  were  ignor- 
ing the  teaching  of  Werner.  They  had  been  very 
troubled  in  the  United  Kingdom  by  a  school  of 
what  he  called  Malthusian  chemistry,  a  school 
which  supposed  that  chemistry  could  be  advanced 
by  restricting  the  output  of  new  chemical  com- 
pounds. He  believed  it  was  largely  the  synthetic 
chemist  who  would  help  them  to  solve  the  problems 
they  now  had  to  face  and  who  would  provide  the 
necessary  work  for  the  engineer.  The  engineer 
was  now  being  called  upon  to  solve  problems 
arising  from  the  fact  that  the  English  chemist  was 
imitating  the  Germans,  but  when  the  war  was  over 
it  would  be  found  that  the  Germans  had  advanced 
further,  and  that  our  synthetic  chemists  would  be 
called  upon  to  make  greater  efforts. 

Dr.  H.  G.  CoLMAN  said  that  in  addition  to  the 
question  of  engineering  on  the  one  hand  and  of 
chemistry  on  the  other,  there  was  another  question 
to  be  considered,  namely,  that  of  the  costs  of  pro- 
duction. In  usinff  the  term  "  chemistry,"  they 
were  perhaps  a  little  unfair  to  their  "  physical  " 
brethren,  because  chemical  industry  was  equally 
concerned  with  physi'  s,  and  that  applied  specially 
on  the  enarineering  side.  He  felt  what  had  done  a 
great  deal  of  harm  was,  that  those  who  were  more 
specially   interested   in   one   of   the   two   sides   of 


cliemical  engineering  thought  that  their  part  was 
the  bigger,  whercAs  all  sides,  including  the  human 
side,  were  absolutely  antl  equally  essential  if 
progi-ess  were  to  be  made. 

Mr.  .1.  \V.  IIiNCiiLEY  said  that  he  wished  to  put 
in  a  plea  for  the;  chemical  engineer.  It  was  absurd 
to  talk  aliout  tin;  chemist  appealing  to  the  engineer 
unless  they  delined  what  sort  of  engineer  was 
meant.  The  ordinary  mechanical  engineer  was 
qiiite  untrained  in  the  particular  points  which  the 
cnemical  manufacturer  had  to  handle.  Tlie 
synthetic  chemist  was  necessary,  and  he  agreed 
with  I'rof.  Morgan  that  the  training  of  large  num- 
bere  of  synthetic  ill  chemists  who  were  nientally  and 
temperamentally  equippeil  for  handling  synthetic 
problems  was  necessary,  but  the  tiraining  of 
chemical  engineers  wa.s  also  necessary.  In  his 
opinion  the  chemical  engineer  had  to  be  a  better 
engineer  than  a  mechanical  engineer,  as  the 
chemical  engineer  had  to  go  into  the  extremes  of 
mechanical  engineering  and  work  with  materials 
at  the  highest  stresses  po.ssible,  subject  to  con-osion, 
and  under  such  conditions  that  the  knowledge  of 
the  average  mechanical  engineer  was  almost 
useless.  They  did  not  want  to  produce  the  kind 
of  engineer  who  sinaply  copied  somebody  else's 
machine.  The  chemical  engineer  must,  in  a  sense, 
be  a  synthetic  man,  adopting  new  ideas,  working 
them  out,  and  consequently  resisting  the  average 
practice  of  the  day. 

Mr.  Bertram  Blount  said  that  for  some  30 
years  he  had  urged  the  true  co-ordination  between 
the  engineer  and  the  chemist,  and  that  had  been 
his  fortunate  experience  as  a  chemist,  as  he  had 
had  the  conunon  sense  not  to  pretend  to  be  an 
engineer,  and  had  collaborated  with  engineers  who 
dicl  not  pretend  to  be  chemists.  He  had  found 
that  collocation  entirely  satisfactory,  as  they  each 
knew  then-  limitations.  Both  sets  of  people  were 
trained  on  the  sound  basis  of  science  to  do  what 
they  could  in  the  best  way,  and  they  could  come 
together  and  deal  with  any  problem  which  pre- 
sented itself  to  them,  on  equal  terms.  .Uthough 
the  blessed  word  collaboration  had  been  used 
often  enough,  he  still  maintained  that  that  was  the 
best  way,  and  he  did  not  believe  in  a  man  being 
a  jack  of  all  trades.  He  disagreed  with  what  had 
been  said  as  to  the  provision  ad  hoc  of  the  chemical 
engineer. 

Colonel  Smitheixs  said  that  as  he  had  listened 
to  the  President,  he  could  not  help  thinking  what 
a  regrettable  thing  it  was  that  he  was  one  of  such 
a  very  small  number  of  men  in  this  country  who 
spoke  with  equal  knowledge  and  sympathy  on 
both  sides  of  that  most  important  question.  His 
conclusion  that  they  must  have  the  engineer 
trained  with  chemical  sympathies,  and  the  chemist 
trained  with  engineering  sympathies.  v\'as  the  most 
important  thing  in  his  address,  and  they  must  not 
talk  too  much  about  that  doubtful  and  indescrib- 
able person,  the  chemical  engineer,  being  trained 
for  that  particidar  vocation  in  life.  In  his 
experience,  extending  over  30  years,  one  of  the 
cries  they  had  had  to  listen  to,  and  which  had  been 
almost  louder  than  any  other  in  the  industrial 
community,  had  been  the  cry  for  chemical 
engineers.  He  had  been  constantly  told  that  was 
the  kind  of  person  they  wanted,  and  ought  to 
produce.  He  believed  that  there  were  difl'crent 
shades  of  talent  and  capacity,  and,  generally 
speaking,  the  talent  and  capacity  that  made  an 
engineer  were  not  the  same  as  those  which  made 
a  chemist.  Alth<iugh  it  sometimes  happened  that 
a  man  was  found  who  was  equally  susceptible  to 
both  kinds  of  training,  those  men  were  the  excep- 
tion and  not  the  nde.  Also  he  did  not  believe 
that  tliey  would  get  people  who  would  undergo 
the  long  ti'aining  w-hich  would  be  necessary  to 
make  them  worth  calling  chemical  engineers,  but 
in  all  pi>ohability  they  would  fall  between  two 
stools.     Everybody  engaged  in  teaching,  and  with 
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an  inti'Uiiri'iit  kiu-wUHliri-  of  i-l\i'iui?itry,  knew  (lij\t 
four  yoaio  was  not  too  nmrli  to  innkc  a  ilu'i\iist  : 
and  he  was  told  by  cniriiu'i'i's  tliat  the  same  tiling; 
applietl  to  enjrineerins;.  Tluise  questions  had 
always  to  he  deeide*!  hy  what  was  praiticahle,  and 
not  i>y  what  was  Iheoivlicalh  oonieivahle.  lie 
himself  had  always  thouijlit  the  length  of  tlie 
eiirrieidmn  whieli  was  ivquired  to  be  imposed  in 
onler  to  pi-oiluce  a  ehemieal  ene;ineer  was  one 
whieh  the  British  pubUe  was  not  pi-ejiartHl  to 
undertjike.  Another  poinf  whieli  had  always 
come  forwaitl  when  he  had  had  to  face  the  question 
was.  that  the  chemical  en^rineer  had  a  great  deal 
more  in  him  than  a  knowledge  of  chemistry  and 
a  knowledge  of  engineering.  Chemical  engineei-s 
were  more  nuuieitms  in  other  countries  than  in 
England  ;  but  the  greatest  element  in  their  \alue 
was  the  element  of  experienre.  That  experience 
could  only  be  acquired  in  the  world  of  work.  So 
that  on  the  whole  he  was  on  the  side  of  the 
President,  and  believed  the  only  satisfactory  con- 
clusion was  that  tlie  chemist  should  l)e  trained 
with  a  much  greater  knowledge  of  engineering 
than  he  now  possessed,  and  a  much  wider  sympathy 
with  it  ;  and  the  engineer  sliould  also  be  trained 
with  a  greater  knt>«ledge  of  chemistry.  <and  the 
two  must  work  hand  in  hand,  separate  in  many 
respects,  but  constantly  combining  in  the  sphere 
of  chemical  industry.  It  they  were  to  pniducc 
a  chemical  engineer,  were  they  going  to  .superpo.se 
chemistry  on  the  engineer,  or  superpose  engineering 
on  the  chemist  ?  Those  who  were  primarily 
chemists  would  oppose  the  possibility  of  super- 
po.sing  any  adequate  training  to  making  a  man 
worthy  of  being  called  an  engineer  within  the 
time  that  was  practicable  ;  and  the  converse  equally 
applied - 

Mr.  J.  J.  E.\STirK  said  that  he  called  himself  a 
chemical  engineer,  and  could  not  agree  witli  (he 
last  speaker.  There  was  difficulty  with  regard 
to  the  question  of  co-operation,  namely,  divided 
responsibility.  If  he  in  his  experience  had  told 
his  chemist  or  engineer  that  there  was  to  Ije 
mutual  co-operation,  he  was  afraid  sometimes 
they  would  have  been  landed  in  a  dilemma  as  to 
which  man  was  to  blame,  (liemical  industry 
want-ed  all  kinds  of  chemists  as  well  as  engineers, 
but  they  also  wanted  chemical  engineei's.  There 
was  room  for  the  chemical  engineer,  who  shoidd 
be  called  in  to  solve  problems  such  as  those  of 
crystallisation,  drying,  filtration,  etc. 

Mr.  J.  Abady  said  that  the  t  ime  to  specialise  in  a 
particular  diiection  was  when  a  man  was  em))arked 
on  his  career,  and  the  only  way  to  avoid  putting 
square  pegs  in  i-ouud  holes  was  to  follow  that 
system.  There  had  been  a  great  deal  of  talk  of 
their  backwardness  in  comparison  with  Gerniaiiy, 
and  how  much  of  it  was  due  to  their  deficient 
educational  sy.stem.  He  did  not  think  those  who 
held  these  views  had  made  r>ut  their  case.  The 
general  manufacturer  should  awake  to  the  fact 
that  in  nine  cases  out  of  ten  he  could  improve  his 
production  and  lessen  his  costs  and  increase  his 
profits  by  employing  the  trained  talents  of  )>oth 
engineer  and  chemist. 

Mr.  CJ.  N.  IIu.VTLY  said  that  the  President  had 
stated  that  it  was  desirable  that  chemists  should 
learn  some  engineering,  and  that  engineers  should 
learn  some  chemistry  ;  but  he  had  not  laid  down 
with  wlvit  object  they  should  set  out.  He  thought 
the  cliemist  luight  learn  engineering  witli  a  view 
of  finding  out  his  limitations.  In  the  same  way 
the  chief  value  to  the  engineer  f)f  some?  knowledge 
of  chemistry  was  that  it  taught  him  when  to  call 
in  the  chemist,  and  he  thought  that  should  lather 
be  the  object  of  tlie  addition  of  chemistiy  to  the 
engineer's  curriculum,  and  vire  vrrea,  rather  than 
tliat  the  two  should  be  combined,  because  in  his 
opinion  the  two  subjects  were  too  big  for  one  man, 
save  in  a  few  exceptional  cases. 

Dr.    Xj.   T.   Thoknk  s.-iid   tlwit    he  thouglit   the 


President  had  taken  the  right  view,  ^li'  had  been 
engaged  for  a  great  many  years  in  work  where 
chemistry  and  engineering  touched  one  another 
very  closely.  His  experience  was  that,  it'  they 
were  to  have  their  <-hcniical  work  go  on  in  the  way 
they  hoped,  and  which  was  necessary  it  it  were  to 
be  .successful  aft<r  the  war.  it  was  essential  they 
should  have  the  thcu-ough  co-o])cration  of  the 
highly  trained  chemist  with  a  sufficient  know- 
ledge of  engineering  with  tlie  highly  trained 
engineer  who  haci  a  knowledge  of  the  fundaments 
of  chemistry.  The  honourable  co-operation  of 
l)oth  would  result  in  good  work.  He  felt  that  the 
attenii)t  to  create  t  he  chemical  engineer  who  was  a 
master  in  chemistry  and  a  master  in  engineering, 
was  too  big  an  uudertjiking  for  ordinary  college 
woi'k  and  would  luily  result  in  the  pi-oduction  of 
second-rate  men.  But-  just  as  an  engineer  who 
was  originally  trained  as  a  mechanical  engineer 
would  often  develop  into  a  civil  engineer,  so,  in 
his  opinion,  the  chemical  engineer  would  always 
exist,  since  the  skilled  uicclianic  al  engineer  woidd 
occasionally  find  himself  chawn,  by  circumstances, 
into  the  chemical  industry. 

Professor  Donnan  said  that  a  great  deal  of  the 
criticism  had  been  based  on  most  pi'ofound  mis- 
under.'Jtanding  ;  the  words  "chemical  engineer" 
gave  rise  to  all  the  trouble.  They  certaiidy 
wanted  constructional  engineei'S,  and  engineers  of 
every  sort,  and  they  absolutely  wanted  chemical 
engineers.  The  Ameiicans  were  developing  the 
training  and  production  of  chemical  engineers  on 
an  enormous  scale,  and  it  was  America  and  not 
Germany  they  \^ould  have  to  fear  in  the  next  25 
year.-;.  They  must  interest  their  professors  of 
chemistry  and  of  engineering,  and  the  colleges 
should  direct  some  of  their  young  engineei'S  off  the 
old  lines  of  making  bridges  and  electrical  motors, 
and  put  them  on  to  some  of  those  engineering 
problems  presented  by  the  chemical  industries. 
A  chemical  engineer  who  had  devoted  himself  to 
special  problems  of  chemical  work  would  not  be 
objected  to  by  anyone.  He  agreed  with  Pi^ofessor 
Morgan  as  to  the  necessity  of  a  large  number  of 
men  trained  in  chemical  i-esearch,  but  there  was 
a  very  large  class  of  young  man  who  was  required 
to  go  into  the  mill  and  turn  the  wheels  and  caiTy 
out  experiments  in  order  to  get  the  data  required 
for  (he  engineering  design  of  a  chemicjil  plant 
which  might,  very  well  be  inchuled  under  the  name 
of  applied  physical  chemistry,  ov  applied  chemi.stry, 
A  man  who  was  accustomed  to  the  laying  out  and 
designing  of  very  lai'ge  chemi<al  works,  when 
asked  ht>w  many  men  he  trhr)ught  he  required  for 
research  chemical  laboratories,  and  how  many 
for  the  other  type  of  applied  physics  or  chemical 
engineering,  had  replied  that  there  were  ten  of 
tho.se  men  wanted  for  one  research  chemist,  and 
they  could  not  be  got  at  this  moment.  He  said 
that  the  future  progress  of  this  (-ountry  depended 
on  producing  tho.se  men  in  enormously  greater 
numbers  than  at  present — men  who  were  trained 
in  determining  the  conditions  oi:  reaction  velocity, 
equilibrium,  etc.,  which  were  not  perhap.s  the  most 
highly  scientific  forms  of  research. 

i'rofessor  H.  10.  AuM.sTiio.Nfi  said  that  it  seemed 
to  him  that,  tliroughout.  (he  discu.ssion,  there  had 
been  a  curious  assumption  made  that  the  engineer 
and  chemLst  could  ancl  were  gf>ing  to  work  together. 
Dr.  Carpenter  was  the  first  engineer  who  had 
occupied  the  chair  of  (heir  Society,  and  the  reiuson 
he  took  that,  iiositioii  was  not  because  hi'  wiui  a 
chendst,  but  because  be  bad  shown  siuh  extra- 
ordinary sympathy  with  the  chemist,  by  really 
co-f)p(Tating  with  the  chemists  on  his  staff'.  He 
thought  I>r.  C;u'penter  was  the  fii-st  man  in  the 
coutdry  who  actually  had  jjroved  it  was  iiossible  for 
theenginec^r  pure  and  simple  to  ha\esynipathy  with 
the  chemist  and  work  with  the  cliemisl.  It  was 
particularly  fortiin.de  (hat  be  had  brought 
fonvard  the  examjilc  ot  (he  Navy  scluK)ls.    In  the 
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spoakcr's  opinion  it  was  the  only  rational  school  in 
this  country,  and  represented  the  biggest  ediica- 
tionil  experiment    wliich   had   been  made   in  the 
world,     lie  had  known   it   intimately  from  early 
days,    and    knew    exactly    on   what    lim-s    it    was 
working,  and  the  kind  of  rt>sidl«  they  obtained. 
What  they  must  do  in  the  next  few  yeai's  was  to 
make  sunilar  experiments  in  education  in  order  to 
lind  out  what  was  desirable.     The  question  would 
ari:5e    whether    special     schools     should     not     bo 
developed  for  the  purpose  of  pi-oducing  chemists 
and  engineers,  ami  not  only  naval  engineei-s.     The 
main  feature  of  the  school  was  that  it  gave  only 
half  the  time  ordinarih-  given  to  Uterary  work, 
the    other    half    of    the    time    being    devoted    to 
practical  work.shop   work.      The   effect   was   uot 
merely    to   make    the    boys    efficient    as    manual 
workers,  but  also  to  make  them  alert  and  practical, 
which  was  the  one  thing  they   needed  to  do  in 
most  of  their  schools.     If  to-morrow  every  school 
were  forced  to  devote  half  its  time  to  manual  work, 
they  would  be  taking  the  most  important  step 
forward  in  education  that  could  possibly  be  taken. 
With  regard  to  training  chemists  and  engineere  to 
be  one  and  both,  that  subject  had  been  talked 
about  as  though  nothing  were  known  about  it.     It 
was  forgotten  that  the  Finsbury  Technical  College, 
and  the  City  and  Guilds  College  at  South  Kensing- 
ton had  carried  on  such  work  since  the  early  '80's. 
The  Finsbury  College  had  been  started  by  Pro- 
fessors  Ayrton  and   Perry   and   himself  in    1880. 
They  had  ad\Tsedly  insisted  that  the  course  of 
training  should  be  obhgatory  and  should  include 
a  certain  amount  of  mathematics,  the  elements  of 
iMigineering.    especially   engineering   drawing   and 
>ome  workshop  instruction,  together  with  physics 
and  chemistry.     That  was  also  carried  through  at 
South    Kensington.     He    had    spoken    on    many 
occasions  of  the  relations  between  chemistry  and 
engineering.     It  was  not  a  question  of  what  they 
wanted  to  do.   but  of  what  they  could  do.     ^Vs 
their  President  had  indicated,  the  two  types  of 
men    were   not   alike.     In   spealung   of    them    as 
related  as  surgeon  and  physician,  he  had  used  a 
very  happy  phrase.     There  was  a  great  deal  more 
■behind  those  words  than  might  appear  at  first 
sight.     They  did  not  merely  indicate  two  different 
tranches  of  a  profession,  but  they  indicated  two 
•different  t>"pes  of  mhid,   the   one  the   man  who 
did  the  outside  carving,  and  the  other  man  the 
physician,  who  sought  to  look  inside  and  understand 
«ome  little  of  what  he  saw.     The  chemist  was  in 
the  same  position  as  the  physician  more  often 
than  not,  whereas  the  engineer  was  usually  in  a 
simpler  position.     For  ever  30  years  he  had  tried 
very    hard  to   give  the  would-be  engineer  some 
instruction    in    chemistry,    but    with    very    few 
■exceptions   he  had   absolutely   failed.     The   man 
who  took  engineering  because  it  ,was  in  him  was 
a  constructive  animal,  whereas  the  chemist  was 
much  more  an  analytical  aiumal  than  a  construc- 
tive   animal.     He    maintained    that    what    they 
wanted  in  the  chemist  now  and  for  a  long  time 
to  come  was  a  man  who  was  a  chemist  and  not  a 
mere  hanger-on.     That  was  where  the   Germans 
had  gone  ahead  so  much  of  late  years,  and  even 
they  had   deplored   that    there   had    been   much 
less  true  chemistry  taught  in  theu'  schools  recently. 
In  the  course  of  his  career  he  had  only  known  one 
successfid  man  who  had  really  been  congenitaUy 
a    chemical    engineer,    namely,    Dr.    Messel.     He 
had  known  his  works  from  very  early  days,  and  he 
was  one   of   those  astounding  men  who  could  be 
chemist,  engineer,  financier,  and  everything  else. 
It  was  not  merely  as  Professor  Smithells  had  said, 
that  a  man  could  not  afford  the  time  to  be  both. 
'There  was  no  doubt  if  they   could  get  the  men 
they  would  be  of  infinite  value,  but  in   framing 
tiieir  scheme  of  education  they  had  to  bear  many 
things  in  mind,  and  be  more  carefvd  in  selecting 
their  men  and  developing  them.     The  man  who 


would  become  really  valuable  as  a  chemical 
engineer  would  be  a  man  who  got  his  experience 
in  works.  But  they  nnist  not.  forget  there  were 
very  few  works  which  could  afford  such  luxuries. 

Mr.  D.  A.  .SrTHEl(L.\ND  said  that  the  chemical 
engineer  had  been  recognised  in  (jerinany  for  a 
long  time,  and  was  <oming  forward  rapidly  in 
America.  It  w.is  essential  in  his  opinion  to  ha\e 
a  man  who  had  specialised  in  a  particular  branch. 
So  many  chemists  when  they  went  into  a  works 
either  did  not  care  about,  or  took  no  interest  in 
the  engineering  side  of  the  work.  On  the  ether 
hand  he  had  found  that  engineers  were  anxious  to 
grasp  the  chemical  side,  but  unfortunat<?ly  they 
had  no  knowledge  and  could  not  help  the  chemist. 

The  Ch.mrmax,  in  movmg  a  v()t<!  of  thanks  to 
the  President  for  his  address  and  tor  .illowing  them 
the  unusual    privUege    of   discussing   it,   pointeil 
out    that    the    discussion    had    not    been    of    a 
critical  nature,  for  all  the  speakers  had  been  in 
agreement   «-ith   the   President,    even   those   who 
advocated   the  creation  of   a   chemical   engineer, 
for  what  they   meant   was,   as   ]Mr.   Blount  had 
pointed  out.  sympathy  between  the  two  branches 
of  science  which  could  only  be  gained   by  pro- 
fessional experience.     A  man  after  he  left  college 
might  become  a  chemical  engineer  or  an  engineer 
chemist  according  to  his  training  and  en^-i^onment. 
The  President,  in  reply,  said  that  a  gi-eat  deal 
had  found  its  own  answer  in  the  discussion.     He 
hoped  his  simile  of  the  discipUne  of  the  battleship 
was  an  effective  answer  with  regard  to  the  point 
of  dual  control.     They  had  on  the  battleship  the 
engineer  who  was  responsible  for  the  engineering 
organisation  of  the  ship,  but  that  did  not  at  aU 
affect  the  fact  that  it  was  the  captain  of  the  ship 
who  was  responsible  for  the  coui-se  steered,  and 
for   the   tactics.     Xo   difficult}-   arose   with    dual 
control,  nor  could  he  conceive  it  to  be  a  practical 
difficulty  if  it  were  only  clearly  understood  that 
both    the    chemist   and"  the    engineer   had    then- 
limitations.     He   was   very   pleased   to   find   how 
many  of  those  present  were  convinced  that   the 
qualities  necessary  to  make  a  chemist  and  to  make 
an  engineer  were  quite  different.     It  was  funda- 
mental to  the  human  organisation,  and  what  their 
teachers  would  have  to  do  was  find  a  means  of 
discovering  it,  so  that  they  could,  as  the  speakers 
had  said,  lead  the  chemist  along  his  path,  and  the 
engineer  along  his.     There  would  be  some  respects 
in  which  they  would  overlap,  but  he  believed  the 
main  principle  would  be,  as  Professor  Armstrong 
had  pointed  out,   that  there  were  two  different 
quahties  of  organisation  in  the  brain  of  the  chemist 
and  of  the  engineer.     Nothing  would  ever  alter 
that ;    but  they  must  work  in  the  one  direction, 
and  their  united  forces  would  mean  progress. 


Manchester  Section. 


Meeting  held  at  Grand  Hotel  on  Friday,  April  llh, 
1916. 


MR.    J.    H.   HOSEASON   IN   THE  CHAIR. 


THE    MINERAL    CONSTITUENTS    OF 
COTTON    LINT. 

BY    J.    H.    B.VRXES,    B.SC,    F.I.C. 

In  1913  a  communication  was  received  from  a 
large  exporting  firm  interested  in  Indian  cotton 
to  the  effect  that  complaints  had  been  made  by 
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one  of  their  customers  in  England  that  the  yarn 
of  certain  Indian  cottons  s)io\ved  iiTejnilarity  in 
its  behaviour  towanls  aniline  colours.  This  was 
attribute*!  by  the  dyers  to  the  presence  of 
hygroscopic  salts  in  the  raw  cotton.  An  examin- 
ation of  this  cotton,  made  on  behalf  of  the  ex- 
porters, revealed  the  presence  of  fi-oin  0-07;^%  to 
0-014  °o  of  niacnesium  chloride,  which  luitrht  have 
been  added  by  the  producer  to  prevent  the 
evaporation  of  the  water  in  tlie  fibre,  or  might 
have  been  a  natunil  constituent  of  the  cotton. 

The  l*iinjab  .\gri'"Uural  Department  was  asked 
to  ascertain  the  truth  of  the  rumour  that  mineral 
salts  are  artificially  added  by  the  Punjabi  cotton 
grower  to  increase  the  water  holding  capacity  of 
the  raw  cotton. 

Amo.  S.  hmidt*  mentions  that  damping  of  the 
cotton  to  in'-rease  the  weight  of  the  bales  is  or  was 
carried  on  in  Berar  and  the  Central  Provinces 
and  that  saltpetre  and  seed  cotton  is  used  wilh 
the  same  object  in  the  north  of  the  Madras 
Presidency. 

The  loose  use  of  chemical  terms  by  sxich  a 
responsible  person  is  to  be  much  deprecated. 
Saltpetre  referred  to  as  an  adulterant  of  cotton  is 
nearly  1 1  times  as  valuable  to  the  cultivator  as  the 
cotton  he  is  selling. 

By  "  saltpetre."  Mr.  Amo.  Schmidt  probably 
means  the  naturally  occurring  earth-salts,  the 
composition  of  which  varies  but  which  generally 
contain  sulphates  and  chlorides  of  the  alkali 
metals,  calcium,  and  magnesium. 

The  Punjab  Department  of  Agriculture  in- 
structed Mr.  Milne,  the  botanist,  to  visit  the 
ginning  mills  of  the  place  specified,  viz.,  Chak 
Jhumra.  He  found  that  the  buildings  were  of 
mud  with  mud  floors  and  that  these  floors  showed 
evidence  of  earth-salts  which  are  nearly  always 
to  be  found  in  such  buildings  in  the  cold  weather. 

The  manager  of  one  of  these  ginning  mills  gave 
the  information  that  the  farmers  do  sometimes 
add  earth-salts  (local  names  "  shori  "  or  "  kallar  ") 
with  the  object  of  adulterating  the  raw  cotton  and 
increasing  the  hygroscopic  properties,  and  that 
factory  owners  and  buyers  usually  put  the  .samples 
to  the  test  of  taste  in  order  to  detect  this  sophistica- 
tion. 

It  would  thus  appear  prima  facie  that  the  com- 
plaint lodged  by  the  cotton  buyers  and  users 
against  the  producers  is  a  genuine  one  and  that 
steps  ought  to  be  taken  to  suppress  this  fraud  as 
one  Ukely  to  do  considerable  harm  to  the  whole 
Indian  trade  in  cotton.  Before  doing  so,  however. 
a  further  scientific  examination  of  these  cottons 
was  deemed  advisable  and  this  paper  embodies 
the  result  of  these  inquiries.  This  examination 
has  shown  that  the-  inorganic  constituents  of  the 
cotton  fibre  are  far  more  variable  than  has  hitherto 
been  supposed,  and  we  are  inclined  to  believe  that 
sufficient  importance  has  not  been  attached  Iiy 
the  grower,  the  spinner,  and  the  dyer  to  this  point. 
This  paper  is  to  be  regarded  merely  as  the  prelude 
to  further  work  on  this  subject. 

The  first  point  to  be  considered  was  the  average 
composition  of  cotton  fibre,  partifularly  with 
regard  to  its  mineral  constituents,  and  to  see  how 
far  these  are  likely  to  influence  the  process  of 
dyeing. 

An  examination  of  the  bibliography  of  this 
subject  show.s  that  it  has  rei-eived  the  attention 
of  the  U.S.  Department  of  Agriculture.  In  their 
bulletin  No.  33  the  following  average  composition 
of  the  American  cotton  plant  anfi  it«  parts  is 
given: — Roots.  »-S%  ;  stems,  231.5%;  leaves, 
20-2.5%;  bolls,  14-21%;  seed,  23-03%;  lint. 
10 -.56%.     The  mineral  constituents  in  a  crop  of 

•  International  Fe<li!ratlon  of  M.i'rter  Cotton  Spinners  and 
Manut.-ir-tureni'  .\Mociatlon,  Secretary's  reporta,  Dec.,  1911, — Jan., 
1012.  lage  82. 


cotton  yielding  100  lb.  of  lint  per  acre  expressed 
in  lb.  per  acrt> — the  weight  of  the  entire  crop  being 
947  lb. — are  givea  as  follows:—- 


Part  of 

Phosphoric 

plant. 

Nitrogen. 

acid. 

Potash. 

Lime. 

Magnesia. 

.b. 

Roots 

».■» 

0-76 

0-4.-! 

1-06 

0-5S 

0-34 

Stem 

219 

S-2U 

1-29 

3-09 

2-12 

0-92 

I*iives 

192 

6-16 

2-28 

3-46 

S-52 

1-67 

Dolls 

i:<5 

3-4:1 

l.-.iO 

2-44 

0.B9 

0-54 

St*d 

218 

6-82 

•2-77 

2-55 

0-35 

1-20 

Unt 

100 

0-34 

010 

0-40 

0-19 

0-08 

Totol 

947 

20-71 

8-17 

13-08 

12-60 

4-76 

No  similar  figures  for  East  Indian  cotton  are  as 
yet  aviiil.ible  ;  they  will  be  forthcoming  in  a  later 
contribution.  The  only  inform.-ition  obtainable 
was  wit  h  reference  to  the  total  amount  of  inorganic 
matter  present  on  burning  the  lint. 

The  following  table  gives  the  amount  of  ash 
contained  in  different  varieties  of  cotton  lint 
according  to  previous  workers  : — 


I 


Dharwar 

Dhollerah 

Sea  Island   

Peruvian  soft  . 
Peruvian  rough 

Benpai     

Broach    

Oomrawuttf^  . 
Kgypt  brown  . . 
Ei^'Tt  white  . . 
Pemambuco  . . . 

American   


Matthews. 

Monie.* 

4-16 

6-02 

4-10 

1-25 

MO 

1-68 

1-80 

l-l.S 

l-'AS 

3-98 

a-xn 

314 

2-.M 

a-.ia 

2-93 

1-73 

I-W) 

1-19 

1-7S 

1-60 

1-98 

1-52 

1  Texas    2-1 
t  Orleans  1-6 

•  For  commertial  cottons  as  they  arrive  at   LiTcrpooI. 

In  this  fable  Matthews  infei-s  that  Monie  doe$- 
not  include  the  amount  of  mineral  matter  in  the 
fibre  of  the  cotton  but  only  the  .sand  or  foreign 
mineral  matter  held  mechanically  in  the  baled 
material.  1  do  not  think  this  interpretation  is 
correct,  however.  It  seems  b.ised  on  this  author's 
opinion  that  the  amount  of  ash  in  true  cotton  fibre 
never  exceeds  1  °'„  (J.  .M.  Matthews,  "  The  Textile 
Fibre,"  J.  WUey  and  .Sons.   1907.  p.age  211). 

1  shall  show  later  that  this  is  not  true  for  Indian 
cottons. 

The  ash  of  true  cotton  fibre  consists  of  the 
carbonates,  phosphates,  chlorides,  and  sulphates 
of  potassium,  call  ium.  and  magnesium.  .Some 
difference  of  opinion  seems  to  exist  as  to  the 
amount  of  these  constituents,  as  may  be  seen  from 
the  following  table  quoted  from  Matthews'  "Textile 
Fibres,"  page  212. 

Mineral  cotistiluents  of  true  cotton  fibre. 


Ure. 


PotafiHium  carbonate  .... 

Potassium  chloride 

Pot'iHstiim  suipiiate    

Smlliim  carbonate    

Cnlclum  phosphate 

Calcium  carbonate  

Mai?nei4ium  phosphate  . . . 
Majfnesium  carbonate   . . . 

Ferric  oxide 

Aluminium  oxide  and  loss 


% 

44-8 

9-9 

9-3 

9-0 
10-6 
8-4 

S-0 
5-0 


Davis,  Dreyfuw,  and 
Holland.* 


% 
33-22 
10-21 
1302 

3-35 

20-26 
8-73 
7-81 
3-40 


•  Mean    ",(,    12  diderent  varietlCH. 
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These  fipiires  may  be  compared  with  analysi^s 
made  in  tlie  Lyallpiir  laboratory  of  a  miniber  of 
cottons  from  dilTercnt  sources. 


support  in  tlie  anii>unt  of  silica  and  chlorine  found 
ti>  l)e  present.  Secondly  there  is  no  apiwucnt 
connection  Ix'twcen  the  moisture  content**  of  the 


Analysis  of  East  Indian  cotton  lints. 

Lyallpur 

1915  (Barnes). 

Destription  of  sjuniilc. 

Moisture, 
% 

Ash,  %  on 
dried  lint. 

Ash  analysis,  %. 

Kogister  No. 

Soluble  in 
HCl. 

Silir4i  and  silicates 
insol.  in  boiling  HCL 

Chlorine. 

37 

Lint  fuliv  good  ineii.  Texns 

5-41 

5-36 

5-09 

2-34 
2-32 
2-48 
2-23 
2-39 
2-23 
fl-45 
5-fil 
4-74 
4-89 
4-48 
4-28 
4-68 
3-78 
3-79 
3-30 

1-27 
1-92 
1-67 
1-33 

lis 

1-50 
1-37 
2-37 
3-99 
1-86 
2-7R 
3-08 
3-71 
3-06 
2-24 
1-63 
1-85 
1-96 
1-34 

86-98 

89-29 

93-08 

83-87 

84-29 

85-56 

88-95 

85-60 

84-44 

81-77 

81-15 

72-00 

68-23 

83-1 

91-33 

94-47 

81-6 

95-56 

93-85 

13-02 

10-71 

6-92 

1613 

15-71 

14-54 

11-05 

14-40 

15-56 

15-23 

18-85 

28-00 

31-72 

16-9 

8-67 

5-53 

14-4 

4-44 

6-15 

£-81 
4-88  ■ 
8-23 
4-35 

38 

Lint  fully  good  nied.  Jlemphes  13/16  In. 

3!) 

Lint  fully  Rood  med.  Arkansas  15/16  in. 
st4\ple  

46 

Lint     fully     good     med.     13/16-}     staple 
.Vrkansaa     

42 
43 

Lint  .^meric.in  .Sea  Island    

4-29 

44 

45 

41 

46 

Lint  Amble  (Guzerat)    

6-55 

47 

Lint  Kirlillv    

2-98 

48 

Lint  Xanded  (Rarsa)   

2-6^ 

49 
50 

Lint  Parblium  ( Barsa) 

Lint  Saw(iuj 

2-09 
3-75 

51 
52 

53 
54 
55 

Lint   Fine  Broach ^ 

Lint  Sample  No.  1  

Lint  Sample  No.  2 

Lint  Sample  No.  3 

Lint  Sample  No.  4 

4-39 
4-42 
3-84 
2-48 
4-69 

Samples  Nos.  37  to  44  exchisive  of  No.  41  were 
supplied  by  the  British  Cotton  Association  ;  they 
are  ordinary  market  cotton-s,  not  East  Indian. 
Nos.  45  to  51  and  No.  41  are  genuine  specunens 
of  cotton  cTOwn  in  the  Bombay  Presidency  and 
were  supplied  by  the  Imperial  Cotton  Specialist. 
Nos.  52  to  55  are  Punjab  cottons  picked  near 
Chiniot  Road  under  the  supervision  of  the  Economic 
Botanist.  A  copy  of  Mr.  Milne's  note  regarding 
these  samples  is  given  in  the  footnote.* 

These  latter  samples  may  be  taken  as  repre- 
sentative Punjab  cotton  such  as  was  grown  in 
the  Lyallpur  district  in  1913-14.  One  of  these 
samples  (No.  3)  was  picked  from  plan1>s  growing 
on  saline  soil.  Saline  patches  exist  throughout 
the  Puniab  cotton  tracts  and  the  land  around 
Chiniot  Road  is  no  exception  but  is  rather  worse 
in  this  respect  than  much  of  the  surrounding 
country. 

The  principal  points  brought  out  in  this  table 
are  these  : — 

In  the  first  place  Matthews'  contention  that  the 
ash  of  genuine  cotton  lint  does  not  exceed  1  °'o  is 
not  borne  out  by  the  figures  obtained  at  Lyallpur  ; 
either  for  American  or  for  Egyptian  cotton  samples 
supplied  by  the  British  Cotton  Association  or  for 
pure  East  Indian  lints,  and  the  wide  variation  in 
the  amount  of  mineral  matter  found  in  different 
varieties  of  genuine  cotton  lint  precludes  us  from 
laj-ing  dovm  any  specific  figure  for  this  as  a 
determinant     factor     of     purity.     This     received 

•  Description  of  8.imples  collected  by  Mr.  Milne  ; — 

Register  No.  52.  (I'neinned  desi  cotton.)  Taken  from  the 
cotton  store-room  at  the  extreme  south-west  aide  of  the  Haji 
AmanuUah  Fazal  Din  Factory.  Walls  of  room  of  mud.  floor  of 
unbaked  brick,  no  sign  of  *'  kallar."  The  cotton  was  taken  from 
▼ery  near  the  floor  and  it  had  been  there  for  12  days  or  so. 

Register  No.  53.  (f.'inned  desi  cotton.)  Taken  from  same 
faetory  as  sample  No.  ]  and  from  the  store-room  next  to  th.at  from 
which  that  s;imple  w.is  taken.  Walls  of  room  of  imbaked  and 
floor  of  bnmt  bricks  laid  in  mud.  Sample  taken  from  near  the 
floor  and  had  been  there  for  5  days  approx.  The  room  seemed 
free  from  "  hollar." 

Register  No.  54.  (I'ngimied.)  It  is  a  mixture  of  Ioc.il  Indian 
and  American  cotton.  The  sample  was  taken  in  my  presence 
from  fields  of  these  mixed  cottons  badly  infested  with  "  kaUar  " 
The  fields  belonged  to  Lai  Singh  Bhagwan  Singh  of  chak  1.S5  R.B. 
The  crop  was  very  poor,  owing,  it  was  .said,  to  "  kallar." 

Register  No.  55.  (Unginned  Indian  cotton)  Pickeil  by 
my.seli  and  others  from  a  field  close  to  Chak  Jhumra  railway 
station  and  to  the  north-west  of  it.  The  t:e!d  belongs  to  chak 
186  R.B.  village  Dogranwala.  The  crop  was  healthy  and  there 
was  no  sign  of  "  kallar  "  in  the  soil. 


lint  and  the  amount  of  mineral  sub.stancee  present 
in  the  ash  of  the  cotton.  Tliis  latter  seems  to 
indicate  that  these  mineral  substances  have  been 
taken  up  by  the  plant  itself  in  the  course  of  its 
growth  and  are  contained  in  the  substance  of  the 
fibre.  Th  y  are  evidently  not  on  the  outside  of 
the  fibre,  otherwise  they  woidd  render  the  mixture 
attractive  to  water.  Thirdly,  there  is  the  widely 
divergent  figure  for  silica  and  silicates  (mineral 
matter  of  the  ash  insoluble  in  boiling  hydrochloric 
acid) :  with  the  sole  exception  of  samples  52  and  53, 
the  local  Punjab  cottons  contain  less  than  any  of 
the  Bombay  cottons  and  do  not  differ  very  much 
from  the  American,  Egyptian,  or  Island  cottons 
supplied  by  the  British  Cotton  Growing  Associa- 
tion. Sample  No.  5.3  is  higher  than  No.  52,  though 
why  T  cannot  say.  It  is  supposed  to  be  the  same 
as  No.  52  with  the  exception  that  it  was  stored 
under  better  conditions,  namely,  ou  a  brick  floor 
instead  of  on  one  of  beaten  earth.  There  was 
no  evideme  of  salt  on  the  bri(  ks  and  the  moisture 
contents  of  No.  53  preclude  any  supposition  that  it 
had  been  watered  and  had  drawn  it.^i  salt  from  the 
soil,  for  the  total  amount  of  ash  is  very  httle  higher, 
while  tlie  silica  and  silicates  are  much  higher.  No. 
53  is  much  cleaner  than  No.  52  so  we  cannot  explain 
the  difference  as  due  to  dust  or  dirt. 

I  am  inclined  to  lay  stress  on  the  composition 
of  the  ash  and  particularly  on  the  insoluble 
portion  of  this  as  likelj'  to  be  of  importance  to 
the  dyer  and  spinner  in  affecting  the  behaviour  of 
the  cotton  towards  the  chemicals  used  in  dyeing. 
The  presence  of  minerals  in  such  a  varying  pro- 
portion cannot  be  %vithout  effect  on  the  physical 
properties  of  the  fibre,  that  is  on  the  strength  and 
life  of  the  yarn.  Within  the  limited  scope  of  the 
inquiry  there  seems  to  be  some  connection  between 
the  quality  of  the  fibre  and  the  amount  of  silicates 
present  in  its  ash. 

Unfortunately  I  have  not  had  the  opportunity 
of  pursuing  the  inquiry  to  the  point  of  examining 
in  detail  the  chemical  composition  of  the  ash  of 
all  these  samples  or  of  going  further  afield  in  the 
analy.sis  of  other  cottons  of  known  origin  and 
vahie.  though  I  am  sure  such  an  inquiry  will  yield 
results  of  great  practical  importance  to  both  the 
grower  and  the  user  of  the  cotton. 

The  folio  iving  table  gives  the  complete  analyses 
of  two  of  the  above  samples. 
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Contpoitition  of  the  ash  of  pure  coUon  fibre. 
LijaVpiir  I9ir>.     (Hanics.) 


iBgKdkOtii. 

Sample  No.  41. 

(Amble  Ouiemt. 

Bombay.) 

Sample  No.  53. 

(Chiniot    Road. 

Puninb.) 

Silica  (ms<'I.  iu  hot  HCI>.. 

I  r.-.-.f> 

1U-8U 
5-«« 
9-75 
1-87 
!•<)« 
X-2C 

27*32 
G'5r> 

12-1'.> 
4-51 
0-34 

14-40 

i2-,sr 

1-32 

Linip            

10-6.=. 

4-3B 

Sulphates  (M  SO.) 

Phosphoruji  pentoxide 

P0tA»ih                 

4-46 
26-0.-i 

3-84 

Carbon  dioxide  

Soda    

Cndetennined  and  loss  . . . 

8-03 
8-40 
2-52 

-CelloloM 

Hygroscopic  water  . . . 

Wnx  and  fat 

Proloplaamic  nitrogen 

iJuticuIar  tbwue 

A«h    


I. 

II. 

J)M5 

91-35 

7-56 

7-00 

O-.ll 

0-40 

0  67 

0-f,0 

— 

0-76 

0-U 

0-12 

This  table  shows  a  great  difference  in  the  com- 
position of  the  two  samples.  Perhaps  one  of  the 
most  intei-estin?  features;  of  this  difference  is  the 
greater  percentage  of  ash  of  No.  41  together  with 
its  hisher  carbon  dioxide  content  as  compared 
with  the  sample  No.  53  ;  the  presence  of  a  lai-go 
pniportion  of  carbonates  in  the  ash  seems  to 
indicate  that  the  metals  in  this  sample  were 
(previous  to  its  ignition)  present  as  organic  s;ilts 
to  a  groat-er  extent  than  were  the  metals  in  sample 
No.  53.  This  would  account  for  the  production 
of  more  carbonates  on  ashing. 

How  far  this  results  from  the  chemical  nature 
of  tlie  soil,  thetype  of  plant,  and  the  conditiims  of 
growth,  the  wat<?r  supplied,  and  the  temperature 
and  humidity  of  the  atmosphere,  we  do  not  know, 
but  it  offers  a  fruitful  line  of  inquiry.  So  also 
does  the  relation  between  the  composition  of  the 
fibre  and  its  value  to  the  manufacturer.  Sample 
No.  53  was  grown  on  soil  and  under  climatic 
conditions  which,  we  believe,  should  result  in  a 
maximum  absorption  of  saline  matter.  The  soil 
is  .saline  to  the  point  of  barrenness  in  places — the 
climate  is  such  as  to  induce  the  maximum  amount 
of  transpiration  of  water  fi-om  the  leaf,  for  tbe 
liVallpur  district  lies  in  one  of  tlie  hottest  and 
dryest  portions  of  N.W.  India,  tlie  whole  of  the 
cultivation  thei-e  being  carried  on  tiy  means  o1 
irrigation  canals.  On  the  other  hand  the  cottons 
from  Bombay  are  with  one  exception  far  more 
heavily  imprep:nated  with  .saline  matter,  in  spite 
of  the'  damper  and  moi-e  equ.il)le  climate  there 
during  the  growing  season,  whicli  must  certainly 
result  in  lower  losses  of  water  by  transpiration. 

In  the  Punjab,  cotton  sowing  t^ikes  place  in 
the  end  of  March  and  the  harvesting  commences 
at  the  end  of  October  and  goes  on  untU  the  middle 
of  .January — an  average  of  from  8  to  8i  months 
for  the  crop.  In  the  Bombay  Presidency  (Kirkee) 
sowing  takes  place  in  .Time  (about  the  10th),  and 
harvesting  Ls  complete  by  January  15th.  The 
crop  in  this  case  occupies  the  groimd  for  about 
2  months  less  than  it  does  in  N.W.  India.  It 
.seems  strange,  therefore,  that  the  cottons  of  this 
tract  should  contain  more  miner-al  constituents 
than  do  the  cottons  of  N.W.  India,  which  have  a 
longer  growing  period  and  which,  as  we  h.ave 
shown  above,  are  moreover  grown  under  conditions 
which  induce  a  presumably  higlier  rate  of  trans- 
piration. It  Ls  clear  that  the  sul)jert  requires 
further  investigation. 

Church  and  MuUer  (Matthews'  "  Textile  Fibres," 
jMige  213)  gives  the  composition  of  raw  cotton  as 
follows  : — 


Bull.  33,  U.S.  Department  of  Agriculture  gives 
the  proximate  constitvicnts  of  cotton  to  be  : — 
Water.  l)"4"u;  ash,  lt)5"u;  piot<!in,  1-5%; 
fibre  (cellulose),  83-71%;  nitrogcn-friM-  extract, 
5-79  "„  ;  fat.  Ol>l°o-  1  "■'«  inclined  to  consider 
these  latter  figures  to  be  the  moi-e  repivscntative  ; 
they  are  sxipported  l)y  tlie  results  of  my  own 
investigations  so  far  ns  these  ai-e  ciunparable. 

It  i>.  of  coui'so  known  that  all  cellulose  fibres,  no 
matter  from  what  source  they  may  bo  derived, 
contain  inorganic  salts.  It  is  known  also  that  all 
these  salts  have  been  derived  from  the  soil.  It 
does  not  seem  a  sjitisfactory  explanatiim  to 
consider  the  salts  found  in  cellulose  lllirea  as  the 
residue  left  after  the  drying  up  of  tlie  plant  sap. 
for  we  know  that  such  fibres  resist  the  extraction 
of  the  mineral  constituents  to  a  reniarkalde  degree. 
The  amount  of  ash  for  example  in  bleached  cotton 
varies  from  01  to  0-6%,  while  special  filter 
paper  prepari^  for  laboratory  use  by  successive 
treatments  witli  hydrochloric  and  hydrofluiu'ic 
acids  still  often  cont,-iins  as  mucli  as  from  0-03  to 
0-05%  of  ash.  What  ia  more  important  is  that 
so  far  as  is  at  present  known,  it  is  impossible  to 
remove  tlie  last  tr.-ices  of  such  miner-nl  matter  by 
chemical  treatment. 

Ladonburg  (Ber.,  5,  568)  and  Louge  (Ber.,  11, 
822)  as  a  result  of  an  investigation  of  the  .ash  of 
certain  Equisdum  species,  consider  that  there  is 
no  evidence  of  an  organic  silicon  compound  in  the 
plant.  Likewise  the  rigidity  of  the  bamboo  and 
of  the  cutic-ular  tissues  of  the  cereal  straws  does 
not  appear  to  be  due  to  siliceous  compounds.  On 
the  other  hand  the  ash  of  a  fibrous  stnutiire  takes 
the  form  of  the  organic  original,  thus  showiug  the 
mineral  constituents  to  have  existed  throughout 
the  fibre. 

The  presence  of  large  and  varying  amounts  of 
carbonates  in  the  ash  of  cotton  fibre  le.ads  .us  to 
suppose  that  some  portion  of  the  mineral  matter 
is  present  in  combin.ation  with  an  organic  acid. 
Pectin  salts  play  an  important  part,  in  forming 
the  binding  substances  between  plant  fibres. 
They  have  been  shown  by  Mangin  to  consist  of 
two  classes  of  substances,  viz..  (a)  neutral  bodies 
including  pectose.  which  is  an  insolu))le  compound 
closely  resembling  cellulose  in  its  properties,  and 
bodies  of  a  gelatinous  nature  solulile,  in  water, 
known  as  pectins,  (b)  faintly  acid  sub.stances, 
the  principal  member  of  the  group  being  pectic 
acid  which  occurs  in  nature  as  calcium  pectate. 
•Such  acids  will  account  for  the  absorption  of  some 
of  the  mineral  matter,  and  indeed  niuitralisation 
of  excessive  acidity  may  bo  one  of  the  functions 
of  alkaline  salts  in  the  sjvp  of  plants.  Variation  in 
the  amr)unt  of  the  acid  will  lead  to  variation  in  the 
quantity  of  carbonates  produced  on  ashing  the 
fibre.  The  acid  portion  of  the  pectin  group,  the 
pectic  acid,  will  therefore  pi-obably  play  an 
important  part  in  the  absorption  of  mineral  matter 
by  the  fibre. 

But  besides  this  we  know  that  cellulose  has  a 
high  absorbent  action  on  mineral  salts  in  holution. 
This  is  admirably  illustrated  in  the  well-known 
experiment  with  barium  hydroxide  and  phenol- 
phthalein  solutions  on  filter  pajier. 

When  solutions  of  these  substances  are  allowed 
to  wet  a  piece  of  filter-paper  liy  iilacirit;  a  few  drops 
of  each  .some  di.stance  apait,  so  that  tlic  expanding 
wet  portions  gradually  overlaji,  a  pink  colour  is 
not  developed  immediately  on  contact  of  the 
phenolphthalein  ring  with  tli<-  liaiium  hydifixide 
ring— this  follows  later.  As  tlie  solutiiui  of  the 
alkali  prf>ceeds  to  spread  through  the  pa))crthe  con- 
centration of  hydroxyl  ions  diminishes  at  the  outer 
edtre  diie  to  adsorption  by  tlur  filmf  ol  the  paper. 
This  afiinity  of  (he  fDue  f-n-  (lu^  salt  is  due  to  the 
presence  of  colloidal  bodies  po.sscssing  this  special 
property.  The  sjirnc  ])h<-iionienon  is  observed  in 
some  soils  containing  clay  in  a  colloidal  form. 
Pectins  on  the  one  luind,  "as  well  as  pcctoses  and 
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cellulose  on  the  other,  piMl)aI)Iy  possess  tliis 
property  in  a  variable  deiiree.  The  aflinity  of 
i-otton  for  certain  dyi's  is  closely  connected  with 
(his  property.  See  Biltz  (Naclir.  Wiss.  Gottinpcn, 
1901,  1)  and  Suida  (Sit7,iinc;sber.  Wien,  July, 
I'.lOt),  Knedit,  Ha\\son,and  Ijoewentlial  ("  Manual 
of  Dveincr."  ('•  tirinin,  1<J10,  Vol.  1,  pages  19,  25, 
:{•>,  38,  73,  78.  79,  87  and  89). 

Matthews  ("Textile  Fibres,"  pape  211)  st«tes 
tliat  pectin  compounds  form  the  greater  part  of 
the  impurities  present  in  cotton.  Suringor  and 
ToUens  (Z.  angew.  Chein.,  1897,  1),  examininR 
(he  statenient  made  l>y  Ijink  and  Voswinkel 
(Pharm.  Centralhalle,  18{i;i.  253)  that  raw  cotton 
yield.-)  wood  gum  as  a  pi-oduct  of  hydinlysis,  were 
unable  to  obtain  any  pentoses  as  pr<:ducts  of  acid 
liydrolvsis  of  raw  cotton  and  traces  onlj'  of 
carliohydnites  yielding  furfural  ;  they  infei', 
therefore,  that  raw  cotton  contains  no  appreciable 
quantity  of  pentosans. 

The  widely  difTerent  opinions  of  these  several 
workers  indicates  the  need  of  further  investigation 
on  the  composition  of  dilTerent  varieties  of  cotton 
grown  in  India. 

According  to  Schunck  (ilatthews,  jjage  210) 
American  cotton  contains  about  0-84%  of  fatty 
matter  ^\-hile  East  Indian  cotton  contains  only 
0-337%.  This  oily  matter  appears  to  be  identical 
with  cotton  seed  oil. 

The  following  table  gives  the  results  obtained  at 
Lyallpur  for  the  amount  of  ether  extract  obtained 
fi"om  the  samples  mentioned  above. 


Sample  No. 


Ether    extracts   from    East    Indian 
and  other  cottons. 


37 

0-496 

38 

0-560 

39 

0-618 

40 

0-500 

42 

0-316 

43 

0-384 

44 

0-216 

41 

0-308 

45 

0-232 

46 

0-412 

47 

0-280 

48 

0-236 

49 

0-576 

50 

0-452 

51 

0-188 

52 

0-272 

53 

0-260 

54 

0-288 

55 

0-214 

We  do  not  obtain  such  high  figures  for  fatty 
matter  fi-om  either  the  American  or  East  Indian 
cottons  here  examined  as  do  other  authors. 
Though  low  in  its  fatty  contents  the  cotton  of  the 
LyaUpur  district  still  contains  sufficient  of  th(-se 
substances  to  render  it  resistant  to  wetting  by 
water. 

The  subject  of  the  wetting  of  cotton  by  water 
and  water  vapour  has  been  examined  bv  Masson 
(Proc.  Roy.  Soc.  1904.  74,  230).  His  results. 
however,  have  not  led  to  elucidation  of  the  actual 
mechanism  of  interaction  of  the  fibre  and  water. 
Further  information  on  the  subject  seems  requh-ed. 

Summarising  : — 

There  appejirs  to  be  no  e\idence  of  the 
reported  practices  of  salting  the  cotton  to  increa.?e 
its  wator-holding  capacity.  Arno.  Schmidt 
reports  that  he  has  seen  watering  of  raw  cotton 
actually  taking  place,  but  this  is  a  crude  forn- 
of  sophistication  and  will  certainly  lead  to  de- 
terioration of  the  fibre  and  cannot  but  come  to 
the  notice  of  the  buying  agents  of  exporting  firms  in 
India.  It  will  thus  rebound  immediately  on  theper- 
sons  practising  this  fraud  ,ind  can  he  dismissed  from 
the  scope  of  this  inquiry. 


The  complaint  that  the  Chiniot  cotton  contains 
an  imusually  high  percentage  of  magnesium 
chloride  seems  to  be  true,  but  we  do  not  tiiink 
that  this  substance  has  been  artificially  added, 
for  the  analysis  of  sample  No.  53  shows  that  it 
compares  with  other  genuine  samples  in  the 
amount  of  water  and  mineral  matter  which  it 
contains.  The  assumption  that  cottons  grown 
oi)  saline  soils  will  pi-iuhue  a  fibre  moi'e  heavily 
impregnated  with  mineral  matter  does  not  seem 
to  be"  justified  by  the  results,  for  alkaline  soils 
are  much  more  prevalent  in  the  ]*unjab  than  in 
Bombay. 

The  total  amount  of  .ash  material  in  cotton  fibre 
seems  to  have  l)con  under-estimated  by  previous 
workers,  who  seem  to  have  assumed  that  this  was 
largely  due  to  foreign  mineral  matter  in  the  form 
of  dirt  in  the  baled  cotton. 

The  presence  of  highly  varying  quantities  of 
silica  especially  seems  to  have  escaped  attention. 
I  am  inclined  to  lay  considerable  stress  on  the 
established  fact  that  genuine  cotton  fibre  may 
contain  upwards  of  1  °^,  of  ash  and  that  tlie  com- 
position of  this  ash  is  variable,  and  variable  to  a 
far  greater  extent  than  has  hitherto  been  supposed. 

There  i?  little  doubt  but  that  this  will  seriously 
affect  the  reaction  of  the  fibre  t-o  dyes  ;  how  far 
it  will  atTect  the  tensile  strength  and  keeping 
qualities  i^f  the  fibre  remains  to  be  shown.  It  is 
evidently  a  factor  which  both  gi-ower  and  breeder 
must  take  into  consideration,  namely,  the  nature 
and  quantity  of  the  mineral  salts  taken  up  by 
different  varieties  of  cotton  grown  in  the  same 
soil  and  under  the  same  conditions  and  how  far 
climatic  vai-iation  will  aft'ect  this  as  well  as  the 
effect  of  these  luineral  constituents  on  the  com- 
mercial value  of  the  fibre. 


Nottingham   Section. 


Meeting  held  at  University  College,  Nottingham,  on 
Wednesday,  October  2oth,  191(i. 


DR.   K.  M.   C.WEX  IK  THE  CH.VIR. 


THE  CHEMICAL  EDUCATION  QUESTION. 

(Abstract.) 

BY    R.    M.    C.A.VEN,    D.SC,   P.I.C. 

Since  the  occasion  of  my  address  to  this  Section 
on  "  The  Education  of  the  Industrial  Chemist 
of  the  Future "  (this  Journal,  1915,  533),  so 
much  stress  has  been  laid  upon  our  national 
needs  by  those  in  high  authority  that  it  may  well 
be  supposed  the  pubUc  has  been  really  awakened 
to  these  needs,  and  will  consequently  be  asking 
advice  as  to  how  to  meet  and  supply  them. 

It  is  true  that  our  existence  as  a  nation  does  not 
depend  immediately  on  our  general  scientific 
equipment  as  it  has  depended  on  our  equipment 
in  munitions  ;  but  there  are  many  who  think  that 
our  existence  in  the  tviture  does  so  depend.  There- 
fore if  we  are  really  aware  as  a  nation  of  the 
scientific  needs  of  the  future,  we  ought  to  consider 
earnestly  how  they  are  to  be  met. 

No  doubt  he  would  be  a  bold  man  who  would 
advocate  immediate  expenditure  in  building  new 
schools  of  science,  or  enlarging  old  ones,  but  it  is 
the  plain  duty  of  those  who  can  read  the  signs  of 
the  times  to  point  to  the  inevitable  need  for  such 
new  or  enlarged  schools  in  the  futiiie.  and  for  the 
adequate  pi-o\-ision  of  qualified  teachers  to  work 
%vithin  them. 

It  appears  to  me  that  the  fundamental  problem 
that  confronts  us  as  a  nation  and  empire  at  the 
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present  time  is  this  :  How  to  oniise  the  scientilii- 
spirit  to  poruu-ato  all  our  national  and  inipovial 
enterprises.  Tlieprohlein  is  vast  in.U-etl.atnl  the  lii-st 
ncoessjiry  step  towards  its  solvit  ion  is  the  rciottnition 
auionj^t  all  thisses  of  society  of  the  l"ni\  ei-sality 
of  Soii-mv.  If  we  narixiw  the  issue  to  ihemical 
science  alone,  the  ipiest ion  liecoines  this:  how  is  our 
science  to  be  made  to  permeate  all  those  industries 
in  which  chemistry  plays  a  part  ?  And  in  truth 
this  question  is  but  a  little  nam>wer  than  the 
general  scientitic  question  ;  for  if  would  be  hard 
to  find  an  industry  in  which  chemistry  plays  no 
part. 

In  the  teaching  of  evening  students  engaged 
during  the  daytime  in  industrial  operations  and 
anxious  to  a«-quire  some  knowledge  of  t  he  chemistry 
of  their  industry,  a  matter  of  some  dillirulty  arises. 
What  is  to  be  ilone  for  a,  student  in  a  specific 
tra<le,  who  without  any  previous  ihemical  know- 
letlge  wishes  to  learn  quite  (piickly  the  clu-inistry 
of  his  tra4le?  Here  for  example  is  a  student  who 
wants  to  le;irn  the  chemistry  of  leather-dressing. 
First,  we  enunciate  tlie  principle  that  some  general 
knowledge  of  chemistry  is  necessary,  before  the 
science  can  be  applied  to  any  trade.  The  student 
acquiesces,  and  the  elementary  work  begins.  One 
of  two  things  will  then  happen  :  either  the  student 
finds  that  he  has  no  bent  for  chemistry,  anil 
promptly  disappears  ;  or  else  he  pereists.  "and  in 
time  grows  restless  and  wants  to  come  to  leather- 
dressing. 

In  this  case  some  conversation  on  the  subject 
gives  one  points  on  which  to  hang  a  system  of 
practical  work  ;  and  perhaps  a  little  book  may 
be  found  whit  h  gives  some  really  serviceable  advice. 
The  student  finishes  his  course  ;  he  has  done  the 
cheniLstiy  of  leiither-dressing — or  what  not. — and 
returns  to  the  fa<tory  to  apply  his  knowledge. 
What  does  not  transpire — what  we  never  know — is 
just  precisely  how  far  the  industry  of  leather- 
dressing  is  advanced  by  this  student's  special 
course.  Does  any  good  come  of  it  ?  In  view 
of  the  high  ideal  of  chemical  training  we  are 
striving  after,  and  of  the  extraordinary  complexity 
from  a  chemical  standpoint  of  many  trade  pro- 
cesses, can  any  good  come  of  such  partial  training, 
such  tinkering  at  the  suliject  ?  Really  I  do  not; 
know.  This  is  an  ilUistration  of  a  problem  of 
chemical  education  that  we  need  to  solve. 

Reg  rding  the  question  of  the  education  of  the 
chemist  in  the  highest  sense,  I  nould  point  out 
that  this  education  and  training  do  not  begin 
within  the  walls  of  the  university  or  college. 
There  is  the  previous  school  course  to  be  thought 
of.  The  rompl.iint  has  been  made  that  not 
enough  science  hns  been  taught  in  our  schools. 
That  is  no  doubt  true  of  some  of  our  great  public 
schools,  but  it  is  not  universally  true.  Instead  of 
complaining  of  the  lack  of  science,  I  would  rather 
complain  of  the  lack  of  the  scientific  spirit,  laying 
emphasis  on  the  words  of  the  Poet  Laureate: 
"  Not  only  should  natural  science  be  introduced, 
but  all  tea/  hing  of  all  subjects  should  be  s<ientific 
in  method."  That  is  what  matters  most.  If  I 
have  any  criticism  to  oiler  of  the  school  training 
of  some  of  our  <  hemical  students,  it  is  that  they 
have  been  taught  too  much  themistry  of  a  sort, 
not  too  little. 

In  my  opinion  qualitative  analysis  in  the 
ordinarv  sense  should  not  be  taught  at  school.  It 
should  be  rr-served  until  the  student  is  gaining  a 
thorough  insight  into  the  chemistry  of  the  primipal 
elements,  and  of  the  nature  of  solutions  ;  until  his 
mental  outlook  is  sulTiciently  advanced  to  enable 
him  to  appreciate  the  significance  and  beauty  ot 
tiie  chemical  separations  \\  hi<  h  he  carries  out. 
Volumetric  analysis  should  precede  qualitative 
work,  but  here,  acrain,  the  accuracy  aimed  at  is 
more  import-'int  than  the  miniber  of  methods 
studied.  Nothing  can  be  more  harmful  than  for 
a  student  to  rush  through  a  number  of  volumetric 


methods  in  order  to  comply  with  an  examination 
syllabus,  and  very  likely  to'  pa.ss  the  examination, 
because  no  \<>ry  high  standard  ot  accuracy  is 
required  in  the  examination  ii)Om ;  for  the  habit 
of  slipshod  work  is  most  dillicult  to  eradicatt>,  and 
should  never  be  contracteil  to  meet  the  exigencies 
of  any  examination. 

1  would  suggest  that  if  a  boy  mntriiulat<*!  at 
sixteen,  and  has  another  yejir  at  school,  it  is  better 
that  he  should  not  immediately  prepare  for  the 
intermediate  science  examination,  but  should 
occupy  his  later  schooldays,  bcfoiv  entering  college, 
with  the  quiet  maturing  of  his  knowledge  and  his 
faculties.  And  if  I  am  asked  how  h(?  should 
occupy  his  time  during  this  year,  1  suggest  that 
the  year  should  be  a  wander-year,  a  year  of 
intellectual  ami  spiritual  preparation  for  the  life 
of  the  unixei-sity. 

What  an  advantage  it  would  be  to  a  boy  .if 
before  entering  college  he  could  learn  a  little  about 
the  historic  sources  of  his  science,  and  sit  for  a 
time  at  the  feet  of  the  great  masters  ot  the  past. 
Then  careful  (luantitative  experimenta  should  be 
devised  and  carried  out  with  the  greatest  possible 
accuracy.  At  the  same  tunc  numerous  exercises  in 
practical  phjsics  and  physical  manipulation  might 
be  worked,  the  main  purpose  thioughfJut  being 
that  rigorous  training  in  accuracy  and  delicacy  of 
thought  and  action  without  which  no  true  science 
is  possible.  Some  .slight  aoqu  lint.tnce  with 
biology,  economic  g-ography,  and  goology  might 
also  be  g  lin  'd  during  the  year. 

The  college  coui-se  of  the  chemical  student  is 
clearly  indicated,  and  consists  of  the  simultaneous 
preparation  for  an  honours  degree  in  chemliitry  and 
for  the  examinations  of  the  Institute  of  Chemistry. 
I  see  no  reason  to  complain  ot  such  a  course,  and  I 
do  not  know  how  it  could  be  improved  upon. 
I  sometimes  think,  however,  that  it  Is  an  anomaly 
that  the  same  degree  syllabus  should  bo  made  to 
serve,  whether  the  student  is  to  become  a  teacher, 
an  analyst,  or  a  works  chemist,  but  as  regards  the 
syllabus  of  the  Institute  of  Chemistry,  it  seems  to 
me  altogether  admirable,  and  indeed  stiff  enough 
to  deter  all  but  the  most  brainy  and  enthusiastic 
people  from  daring  to  embark  upon  the  career  of 
a  scientific  chemist. 

While  it  is  undeniable  that  facts  may  be  learnt 
from  books,  there  is  no  such  thing  as  action  at  a 
distance  in  a  true  chemical  education,  any  more 
than  in  a  true  chemical  reaction.  Continuous 
intercourse  must  be  maintained  between  teacher 
and  student,  and  one  cannot  exaggerate  the 
importance  of  the  personality  and  scientific  ideaU 
of  the  teacher. 

In  my  former  paper  I  discussed  the  question  of 
the  tei  hiiical  training  of  the  chemical  .student,  and 
whether  he  should  receive  instruction  in  actual 
technical  processes  during  his  college  coui-sc.  The 
question  appeared  to  be  one  of  difficulty,  but 
Mr.  F.  H.  Carr  has  recently  (this  J.,  191("i,  949) 
odered  a  valuable  solution  of  this  particular 
problem. 

Discussion. 

Mr.  n.  Diioop  Richmond  said  that  there  should 
be  more  co-ordination  of  chemistry  and  the  allied 
sciences  in  teaching.  In  the  universities  a  little 
more  might  be  done  in  the  way  of  teaching 
chemistry  from  the  point  of  view  of  mass  and 
energy  and  value.  There  should  also  bo  more 
co-ordination  between  the  mathematical  side  and 
the  chemical  side,  and  the  student  should  not 
only  be  taught  the  language  of  chemistry  and  the 
language  of  mathematics  but  be  taught  to  translate 
the  oni-  into  the  other. 

Mr.  S.  Cf.  S.vsTKY  .said  that  a  sm.all  works  could 
not  always  afford  to  employ  a  (|uali(ied  chemist 
and  in  consequence  was  (Iriven  1,o  the  jjulilic 
analyst.  The  interests  of  the  proprietor  of  such 
works  should  be  safeguarded,  and  his  secrets  not 
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divulged.  If  each  .society  could  have  a  central 
laboratory  which  would  undertake  all  important 
investigations  fo"-  tlic  advaiicemi'nt  of  cheniiial 
industn',  perhaps  niaiuifactureiv  might  be  induced 
to  contide  in  t  hose  engaged  in  .such  a  laboratory  and 
thereby  improve  their  own  indu.strie.s. 

Mr.  C.  II.  r.vKSONS  siiiil  that  a  Httle  know- 
ledge would  enable  those  wlio  had  simple  piocesses 
to  conduct  to  follow  more  clearly  the  instructions 
of  their  superiors.  Therefore  he  woidd  suggest 
that  those  who  had  not  the  scientific  spirit  but 
yet  ha«l  the  desire  and  the  ambition,  should  be 
allowed  to  know  something  about  the  processes 
thoy  worked.  It  was  a  good  thing  that  they 
should  have  even  a  small  smattering  of  knowledge. 
Many  yeare  ago  he  (the  speaker),  a.s  junior  chemist 
in  a  works,  with  oidy  a  -sntattering  of  chemical 
knowledge,  had  been  able  to  arrest  a  process  that 
was  an  absolute  faihu-e  and  transform  it  into  one 
that  was  pi^ofitable.  Small  works  could  co-operate 
by  either  employing  or  sui>porting  a  trained  man 
in  their  special  trade.  Managers  of  works  should 
be  educated  to  the  necessity  of  the  trained  man. 
A  man  could  not  do  good  work  on  £2  a  week  or 
anj-thing  like  that. 

Professor  F.  S.  Kippini;  said  that  on  the 
question  of  how  chemists  should  be  trained,  after 
the  B.Sc.  ha<l  been  passed,  there  were  two  utterly 
divergent  opinions.  One  opinion  had  been  ex- 
pressed by  ilr.  Carr,  who  thought  that  the  chemist 
who  was  going  into  a  works  should  go  to  a  college 
where  he  should  learn  a  great  deal  of  enguieering, 
a  great  deal  of  chemistry,  and  a  great  deal  of 
what  might  be  called  the  conuiiercial  aspect  of  the 
case.  The  other  point  of  view,  and  one  which  he 
himself  held,  was  that  the  career  of  the  student 
was  .so  short  that  it  was  impossilile  to  give  him 
training  of  that  kind,  it  he  were  going  to  be  a 
scientific  chemist.  Xow  the  chemists  engaged 
in  works  have  to  carry  on  totally  dift'erent 
duties ;  therefore  it  seemed  to  him  that  theu' 
txaining  should  be  absolutely  distinct.  The 
flURstJon  arose  where  and  how  was  that  training 
to  take  place  ?  In  a  college  like  ITniversity 
CJollege,  ^Nottingham,  any  attempt  to  teach  the 
commercial  aspects  of  chenustry  necessary  for  a 
departmental  manager  would  be  a  failure  :  in  the 
college  suggested  by  Mr.  Carr  no  doubt  it  might  be 
a  very  great  success  ;  but  for  the  great  majoritj 
of  students  it  seemed  to  hini  that  it  would  be 
sufficient  to  train  them  in  research,  ^^'oldd  it  not 
be  possible  for  the  training  of  the  chemist  as 
regards  his  research  work  to  take  place  in  the 
recognised  colleges,  and  for  his  fiu'ther  training  to 
take  place  in  the  works  ?  It  would  seem  that 
such  an  arrangement  shoidd  fulfil  all  the  necessities 
of  the  case.  Works  managers,  he  understood. 
were  now  willing  to  take  chemists  who  had  no 
training  as  works  chemists.  Many  works  managers 
in  fact,  did  not  wish  to  have  any  technical  bias 
given  to  the  training  of  their  chemists  while  at 
college  :  they  wanted  them  to  be  trained  merely 
in  pure  science  :  then  when  the  chemists  went 
into  the  works  laboratory  they  coiUd  be  sorted 
according  to  their  aliUity  and  employed  either  as 
practical  men  or  as  I'esearch  chemists.  It  seemed 
to  him  that  the  training  of  departmental  managers 
should  be  done  in  the  works.  In  colleges  or 
nniversities  any  attempt  to  give  a  distinctly 
commercial  bias  to  teaching  would  be  worse  than 
useless.  What  they  had  to  do  was  to  train  in 
methods  of  research — to  train  not  only  chemists 
but  men  who  would  be  reliable  and  usefid  in  many 
other  directions  as  a  result  of  such  training. 

Mr.  F.  H.  C.VRR  agreed  with  practically  all  Dr. 
Caven  ha<l  said.  So  far  as  his  experience  went  of 
candidates  for  positions,  and  he  had  met  a  great 
many  such,  it  had  always  been  that  the  man  who 
had  thought  himself  to  be  most  excellent  was  he  who 
JmmJ  done  best  at  examinations,  but  in  most  cases 


that  was  the  veiy  man  who  was  least  likely  to  fill 
the  vacant  post  well.  And  it  was  not  at  all  un- 
common to  come  across  a  candidate  who  imaginetl 
that  one  .should  make  no  enquiries  beyond  asking 
whether  he  had  pa.ssed  this  or  that  examination. 
Now  that  attitude  of  mind  wa,s  unmistakaljle 
evidence  that  the  man  would  be  a  faUure  in  the 
works. 

As  regards  the  man  who  attended  evening  classes 
and  got  just  a  smattering  of  knowledge,  he  agreed 
that  if  a  student  «ere  properly  taught  and  if  he 
really  did  learn  ever  so  little,  he  became  a  better 
employee  for  it ;  it  was  not  that  ho  had  become 
a  chemist  or  anything  of  the  sort,  but  he  had  got 
something  to  which  his  works  experience  could 
add  more.  He  was  extremely  interested  in  the 
.suggestion  of  a  "  wander-year."  The  idea  was 
quite  new  to  liim.  but  it  coincided  in  some  ways 
with  the  proposal  to  teach  in  the  sixth  form  of  our 
schools  something  of  the  achievements  of  science 
and  of  the  work  of  great  men  of  science,  and  that 
was  perhaps  even  more  suitable  for  those  students 
who  ha<l  not  taken  science  than  for  tkose  who 
had.  It  had  never  occurred  to  him,  however,  to  go 
to  the  extent  of  making  it  a  v.hole  year's  course 
Ijreparatory  to  science. 

In  answer  to  the  point  raised  by  Prof.  Kippir^ 
respectmg  the  utilisation  of  the  study  of  research 
as  an  inti-oduction  to  the  technologj'  of  chemistry, 
in  the  paper  referred  to  he  had  carefully  jKiinted 
out  the  difticulties  of  that.  It  was  a  fundamental 
mistake  that  had  been  made  in  this  country. 
Research  men  were  wanted  in  works,  but  still 
greater  than  that  need  was  that  of  chemists  with 
certain  quaUties  of  mind  and  of  interest  which 
were  different  from,  though  not  incompatible 
with,  those  of  the  research  chemist.  That  was 
the  gist  of  the  argument  on  which  he  ba.^ed  his 
tlistinction  between  the  training  of  a  research 
chemist  and  a  commercial  chemist.  His  sugges- 
tions related  to  a  post-graduate  course  and  not 
to  the  training  inside  a  tmiversity.  As  to  whether 
there  was  possibly  time  for  such  a  scheme  of 
education  in  the  student's  career,  a  chemist  did 
not  complete  his  training  in  tlu-ee  years  whether 
he  became  a  research  chemist  or  an  analytical 
chemist,  nor  could  the  works  chemist  complete 
l\is  training  in  that  time — it  took  at  least  five  or 
sis  yeai-s  and  then  he  had  not  finished. 

Mr.  T.  n.  Gray  said  that  the  great  thing  to 
consider  was  wliether  a  man  was  to  be  a  research 
chemist,  a  works  chemist,  or  a  departmental 
manage!' — whether  a  man  should  be  trained  on 
highly  scientific  hues  or  in  a  haphazard  way  was 
not  to  the  point. 

Jlr.  M.  B-UtRowcLiFF  s.iid  that  in  the  college 
the  inculcation  of  the  "  spirit  of  research  "  should 
not  be  left  for  a  post-graduate  course,  which  so 
few  were  able  to  take.  The  thorough  working 
out  of  the  preparation  of  quite  simple  and  well- 
known  organic  substances  to  the  extent  of  finding 
the  best  method  and  obtaining  the  highest  jneld 
called  for  the  same  quahties  as  did  a  compUcated 
new  synthesis.  They  would  get  better  men,  in  his 
opinion,  if  each  student  in  his  third  year,  instead 
of  carrying  out  tntlifTerently  a  large  number  of 
preparations,  were  given  one  only  at  a  time  and 
required  to  work  it  out  completely  over  a  number 
of  weeks  or  months,  xvith  the  collaboration  of  the 
demonstrator.  The  training  and  experience  gained 
in  a  laboi-atory  where  a  number  of  these  simple 
researches  were  being  simultaneously  carried  out 
would  be  of  much  greater  value  than  iinder  present 
conditions. 

Dr.  E.  B.  E.  PRrDEL^rx  said  that  of  the  obstacles 
which  stood  in  the  way  of  Great  Britain  being  in 
the  hiture  the  most  important  centre  for  the 
industrial  utdisation  of  the  raw  materials  of  the 
Fmpire,  not  the  least  was  the  lack  of  men  trained 
io  use  then-  heads   as   well  as   their  hands.     In 
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many  industrios  the  day  of  the  factory  "  haiul  "' 
was  rapidly  passini;  away,  ami  the  less  pro^vssive 
nation  which  allowed  an  unduly  larsie  pi-ojiortion 
of  industrial  w<.>rk  to  be  carried  out  by  unskilled 
labour,  would  inevitably  be  beaten  both  in  peace 
and  war  by  othei-s  wliilh  had  the  skill  and  fore- 
sight to  make  the  grt>atest  and  most  economical 
use  of  natural  sonives  of  energy.  Theivfore  a  pre- 
liminary training  of  at  leju^t  "one  year  in  mathe- 
matics, physit-s,  and  chemLstry  must  in  the  future 
be  placet!  within  the  reach  of  a  large  majorit\-  of 
the  population.  The  instruction  should  be  given 
in  continuation  sduxils,  either  day  or  evening, 
which  should  continue  the  elenientarv  educati<.>u 
system  without  a  break.  It  wLU  be  (juitc  impossible 
for  existing  technical  schoob  to  deal  with  the 
numbers;  and  the  multiplication  of  technical 
.schools  for  this  puri>ose  seems  unnecessary'.  A 
technical  school  of  a  good  type  was  eciuipped  for 
other  work  than  the  giving  of  the  ineducible 
minimum  of  instruction  to  the  rank  an.l  lil<>  of 
the  industrial  army. 

Beyond  that,  educational  facilities  ought  to  bo 
such  that  every  man  should  be  able  to  progress 
just  U.S  far  as  his  abilities  and  energies  permitted. 
That  was  the  Held  of  the  technical  college  and  the 
university  which  might,  broadly  speaking,  train 
the  works  manager  on  the  oiil-  hand,  and  the 
researcher  or  inventor  on  the  oilier.  The  con- 
tinued education  of  the  vigorous  thinker  who  was 
to  take  a  leading  position  in  industry  was  a  matter 
which  ha,s  been  discussed  recently  in  this  Society, 
and  a  most  valuable  definite  si-heme  had  beeii 
put  forward  by  Mr.  Carr.  In  discussing  such 
schemes  there  were  two  points  which  must  always 
be  borne  in  mind.  In  the  first  place  it  was  most 
desirable  that  the  university  should  develop 
freely  the  individual  bias  of  the  student  if  any 
such  were  displayed  in  the  post-gi'aduate  years. 
In  the  second  pla<e.  there  were  often  most  stringent 
limitations  to  what  the  university  or  college 
could  attempt,  on  account  of  lack  of  I'oom,  lack 
of  funds  for  supplies,  and  a  staff  far  too  limited 
both  in  numbers  and  in  opportunities.  Those 
conditions  would  probably  get  worse  unle.ss  the 
large  industrial  concerns  came  to  the  rescue. 
Even  with  all  those  disabilities,  a  closer  association 
between  the  university  teacher  and  the  technical 
specialist,  who  was  or  ought  to  be  still  a  student. 
offered  some  advantages  to  each.  In  the  first 
place  the  professional  teacher  could  often  teach, 
that  is  to  say  he  was  accustomed  to  explain  aU 
kinds  of  chemical  operations  and  theories  for 
hours  at  a  time.  The  specialist  often  arrived  at 
his  ideas  by  a  very  rapid  train  of  reasoning,  and 
had  some  difliculty  in  explaining  them  to  immature 
or  uninstnicted  minds.  A  teacher  might  even 
put  the  original  ideas  of  a  specialist  so  clearly  into 
words,  that  other  ideas  might  be  suggested. 
Then  again,  a  teacher  po.ssessed  a  fairlv  wide 
knowledge  of  principles,  and  hence  had  a  certain 
power  of  outlining  new  situations  and  getting 
new  points  of  view,  which  was  sometimes  lacking 
when  the  mind  had  been  concentrated  too  closely 
on  a  parti<-ular  department,  and  mainlv  with  an 
eye  to  costs  and  yield.s.  That  was  the  justification 
for  university  courses  on  general  or  .special  depart- 
ments of  chemistry  which  had  been  studied  by 
the  t-ea<her  miiinly  from  the  theoretical  jioint  of 
view. 

If  the  technical  specialist  would  more  often  in 
return  invite  the  teacher  to  see  some  interesting 
process,  and  let  him  see  how  and  where  the 
economic  factors  come  in,  the  benefit  would  be 
mutual. 

The  Chaiiim.w,  in  reply,  .said  he  believed  it  was 
a  common  practice  in  (iennany  for  a  young  man 
of  means  to  have  a  year  of  t  ravel  before  he  si-ttled 
down  to  h»  life  work,  and  if  it  were  desirable  for 
a  young  man  to  have  .such  an  experience  at  the 


end  of  his  univei'sity  course,  it  might  aJso  be  well 
for  a  youth  to  have  an  aniUogous  intellectual 
experience  at  the  en<l  of  his  school  life,  and  before 
he  went  to  the  univei'sitv. 
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-METKKS. 
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BY    EDWARD    V.    \V11EEI.EH,    .\.1.0. 

During  contimious  distillation  in  tlic  laboratory, 
the  conditions  for  the  accurate  demoastration  of 
the     temperatiu'e    of     vapours    leaving    the    dis- 
tillation   Jlask    or    rectifying    head,    pre<:lude   the       ,■ 
total  immersion   of   the  mercurial  column  of  the       ■ 
thermometer  in  the  vapour  of  .a  boiUng  liquid.  " 

A  correction,  therefore,  becomes  necessivry  for  the 
heated  portion  of  th(^  thread.     It  may  happen  that 
cii'cunislances     require     this     to     lie     ascertained        U 
speedily,  for  a  succession  of  readings,  tluring,  for       ^ 
example,  the  seiiaration  of  a  series  of  fractions  by        ' 
a  contimious  distillation,  when  there  is  hiirdly  time 
to  make  the  neciss;iry  calculation. 

The  correction  has  lieen  expressed  by  the 
formula  C=K(t — t,)n=K(t^ — t,)  (t — 1„),  where 
t  =  the  observed  temperature  on  the  thermometer  ; 
tj=  the  teniperature  of  the  external  column,  as 
determined  by  an  attached  thermometer;  t,,= 
thefir.stunexposcil  gra<luationon  thetheniiometer ; 
n  =  {t — t,,)=the  length  of  the  external  column 
expres.seil  in  degrees,  and  K  =a  coelticient  repre- 
senting a  function  of  the  length  of  the  external 
colunui,  =(o+/3/0,  but  which  according  to  Thorpe 
(J.l.'.S.,  37,  15'J)  can  be  taken  as  having  a  mean 
value  of  00001  lo,  and  which  gives  .sufficiently 
accurate  results  for  all  values  which  are  Ukely  to 
occur  in  practice. 

Although  the  component  parts  of  the  correction 
C,  are  independent  of  ont;  another,  it  has  been 
found  possible  by  means  of  the  accompanying 
graph,  to  read  off  the  stem  correction  directly, 
from  the  observations  made,  viz.,  fi-om  t,  t,  and  t,,. 
The  method  of  utilising  it  is  as  follows  : — 

Fuid  the  junction  of  the  ordinate  of  t,  and  the 
abscissa  of  t,,,  then  move  parallel  to  the  curved 
lines  to  the  junction  with  the  ordinate  of  t,  when 
the  eorresponding  stem  correction  can  be  rea«l  oil. 
The  ff)llowing  are  two  examiiles  : — 
If  t=200'.  t,=-2.5\  and  t,,=59^  find  the 
junction  of  the  co-ordinates  corresponding  to  the 
latter  two  values  ;  luove  iiarallil  to  the  thick 
curveil  lines  to  the  junction  with  the  ordinate 
of  t  =200".  This  point  will  be  seen  to  give  a  rea'ling 
of  C  =3-5"  on  the  thick  slanting  lines. 

Again,  if  t  =:i00"',  t ,  -=30'.  and  t,,  =70°,  find_the 
point  whose  co-ordinates  are  t,  =30"  and  t,,  =-70"; 
move  parallel  to  the  thi<-k  curved  fines  to  the 
junction  with  the  ordinate  of  t  =300".  Tliis  point 
gives  a  reading  of  ('=S-9  on  the  thick  slanting 
lines. 

The  graph  was  plotted  in  the  following  manner  : 
l.et  t'loo^^the  .stem  correction  at  100°  in 
C  K(t— t,)(t^  t„)  .-.  C,„„-K(100— t,)(100-t„). 
Uy  taking  various  even  values  for  C^„  in  this 
equation  corresponding  values  of  t,  and  t,,  were 
calculated  and  plotted  ;  this  gave  the  curved 
lines  wliich  rejiresent  constant  stem  corrections  at 
100'. 

The  values  of  t  and  tj  were  so  plotted  that  the 
corresponding  values  on  the  same  ordiuates  were 

connected  by  the  equation,  t,  =— "tk- 
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By  siihstitutiiiK  t,  and  t.,  in  the  first  equation, 
the  ioUowing  equation  is  oiitained  : 


t» 


0100 


/lOr.oo     IOC    910.000\        10000,00 
\  "K      "^SK"       K       j    "*"       !'K 


lOOOC 
Iv 


^"i  -  10«  =  0 


This  is  a  cubic  equation  in  t ,  which  can  be  solved 
on  iriving  particular  values  to  V  and  (",oo. 

Takim;  the  C,oo  lines  as  one  axis,  ami  the  base 
line  (t)  as  the  other  axis,  lines  of  equal  stem  cor- 
re<-tion  Cin  be  plotted. 

I  have  pleasure  in  recording  my  indebtedness  to 
Dr.  I'ercy  K,  Spielmann  for  his  suggestions  and 
continued  interest. 


Industrial  Notes. 


DEPARTMENT  OF  SCIENTIFIC  AND 
INDbSTKIAL  RKSEARC'Il. 

An  announcement  of  tlic  gi"catest  importance 
to  British  industries  was  made  in  the  Press  on 
December  1st.  to  the  effect  tliat  the  Government 
have  decided  to  establish  a  Department  of  Si  ientific 
and  Industrial  Reseanh  for  Great  Britain  and 
Ireland,  under  the  Ix>r(l  President  of  the  Council, 
with  the  President  of  the  Board  of  Education  as 
Vice-President.  Tliey  have  also  decided,  subject. 
to  the  consent  of  Parliament,  to  place  a  large  sum 
of  money  at  (he  disposal  of  the  new  Departnient, 
to  be  used  as  a  fund  for  the  conduct  of  research 
for  the  benefit  of  the  national  industries  on  a 
co-operative  basis. 

The  Board  of  Inland  Revemie  have  decided, 
with  the  a^)proval  of  the  Chancellor  of  the  Ex- 
chequer, that  no  objection  shall  be  offered  by  their 
surveyors  of  taxes  to  the  allowance,  ps  a  working 
expense  for  income-tax  purposes,  of  contributions 
by  traders  to  indu.strial  associations  which  may 
be  formed  for  the  sole  purpose  of  scientific  research 
for  the  benefit  of  the  various  trades,  and  the  allow- 
ance would  be  equally  applicable  as  regards  traders' 
contriViutions  specifically  ear-marked  to  the  sole 
purpose  of  the  Research  Section  of  an  adapted 
existing  association.  In  both  cases  the  allowance 
wfiiild  he  subject  t<i  certa,in  conditions,  e.g.,  the 
association  or  the  research  section  to  be  under 
Government  supervision  and  the  trader's  contri- 
bution to  be  an  out-and-out  payment,  made  from 
his  trade  profits,  and  giving  him  no  proprietary 
int«r(!st  in  the  property  of  tlie  association,  etc. 

In  order  to  enable  the  Department  to  hold  the 
new  fund  and  any  other  money  or  property  for 
research  purposes,  a  Royal  Cliarter  has  Ijeen 
granted  to  the  official  members  of  the  Committee 
of  the  Privy  Council  for  Scientific  sund  Industrial 
Research,  under  the  title  of  the  "  Imperial  Trust 
for  the  Encouragement  of  Scientific  and  Industrial 
Re>iearch."  The  Trust  is  empowered  "  to  accept, 
hold,  and  di.spose  of  money  or  otlier  persfinal 
property  in  furtherance  of  the  objects  for  which 
it  has  been  established,  including  sums  voted  by 
Parliament,  to  that  end."  The  Trust  can  take 
and  hold  land,  and  can  "  accept  any  trusts, 
whether  subject^  to  special  conditions  or  not,  in 
furtherance  of  the  said  objects." 

A  substantial  gift  has  already  been  made  to  the 
Trust  by  two  members  of  the  Institution  of 
Mechanical  Engineers  for  the  conduct  of  a  research 
in  mechanical  engineering  to  be  apprf)ved  Ijy  the 
Department,  in  the  hope  that  this  example  will 
be  followed  by  other  meiidiers  of  the  institution. 

Air.  H.  Frank  Hfsath,  (;.B.,  has  been  appointed 
pei-manent  secretary  of  the  new  Department,  to 
whom  all  correspondence  should  lie  addressed 
until  December  31st  next,  at  the  offices  of  the 


Boanl  of  Education.  'Whitehall.  On  and  after 
January  1st.  IDIT,  all  correspondence  should  be 
addrt>ssed  to  The  Secretary,  Department  of 
Scientific  and  Industrial  Research,  Uivat  George 
Street,    Westminster,    S.W. 


On  November  30th  the  Marquis  of  Crewe  re- 
ceived a  deputation  from  the  Conjoint  Board  of 
Scientific  Societies.  The  deputation,  which  nuni- 
ben^d  about  1.50  representatives  of  the  various 
branches  of  science,  was  intwduced  by  Sir  J.  J. 
Thomson,  President  of  the  Royal  Society,  and 
included,  as  rciireseiiiatives  of  this  Society,  r)r. 
Charles  Carpenter.  Sir  Boverton  Redwood,  and 
Mr.  Walter  F.  Reid. 

Sir  .TosEPii  TiiosisoN  said  that  the  deputation 
desired  to  urge  the  importance  of  increased  gi-ants 
for  scientific  and  industrial  rese.irch.  Research  in 
pure  science  was  of  vital  impoHance,  and  had  led 
to  a  numlier  of  discoveries  which  had  proved 
subsequently  to  be  of  the  greatest 'practical  value. 
The  discovery  of  liontgon  rays,  for  example,  arose 
from  a  research  of  a  purely  scientific  character, 
unilerta,ken  with  a  view  to  elufidating  the  nature 
of  electricity. 

Rese^irch  in  applied  science  might  lead  to 
reforms,  but  research  in  pure  science  led  to 
revolutions.  The  State  could  insure  that  pro- 
fessors and  othei-s  engaged  on  purely  scientific, 
research  could  devote  sufiicient  time  to  it,  and 
that  their  income  from  the  profes.sorships  was  not 
so  small  that  they  had  to  spend  their  free  time  in 
undertaking  work  to  enal)le  them  to  live.  To 
neglect  pure  science  would  li  j  on  a  par  with 
omitting  to  sow  the  seed  on  land  on  whi<.-h  a  large 
amount  had  been  spent  in  manuring  and  plouglung. 

Sir  Maurice  Fitzmaurice,  l*resident  of  the 
Institution  of  Ci\al  Engineers,  and  I'rof.  Brereton 
Baker,  of  the  Imperial  College  of  Science  and 
Technology,  also  spoke. 

Tlie  Marquis  op  Ckewe  said  that  we  had  to  pro- 
vide for  tlie  new  conditions  which  would  arise  in 
this  country,  and  in  the  rest  of  the  ci^^liscd  world, 
when  the  v.av  was  concluded.  The  Government 
liad  Ijeeu  impressed  by  the  need  of  coming  further 
to  the  help  of  those  who  were  engaged  on  researr:!) 
work  in  relation  to  industry.  They  had  had  to 
consider  what  could  be  done  to  assist  the  great 
staple  industries  of  the  country  in  developing 
systematic  research  on  a  laige  scale.  Tliere  were 
cases  in  which  an  individual  research  worker 
needed  a  grant  to  en<able  him  to  go  on  at  all,  and 
a  sum  would  be  set  aside  for  that  purpose.  There 
v^ere  some  professional  societies  which  stood  in 
need  of  assistance  from  t  ime  to  time  to  enable  them 
to  carry  on  research  wf>rk,  .and  this  charge  would 
also  be  met.  There  was,  further,  an  area  of 
research  which  paid  nobody  in  the  pecuniary  sense 
for  the  time  being,  and  in  some  of  these  cases  it 
would  be  necessaiy  to  find  the  money  from  pubUc 
fTinds.  Then  there  were  some  researches  which 
were  so  obviously  of  purely  national  imix>rtance 
that  no  one  would  be  I'ound  to  finance  thom  if  the 
Government  did  not  do  so.  HeiH?,  again,  the 
Government  felt  that  public  money  ought  to  be 
applied  in  specific  and  selected  cases. 

Tlie  m.'itter  of  siientifi<-  research  applied  tx> 
indostry  was.  it  w-as  considered,  one  of  the  cases 
in  whicli  an  exception  might  be  made  to  the  usual 
plan  of  procedure  l)y  annual  estimates.  Therefore 
tlie  Chancellor  of  the  Exchequer  was  prepared  to 
advise  the  Government  to  devote  a  very  large  sum. 
generally  estimated  to  meet  the  needs  for  this 
purpose  for  the  next  five  yeare,  on  a  scale  which 
ought  to  enalile  them  to  spend  certainly  four  and 
possibly  five  times  as  much  on  the  co-operation 
between  the  Department  and  the  dillerent 
industries  as  had  been  spent  for  the  whole  purposes 
of  research  by  vote  hitherto. 
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They  <losii'eii  to  sec  tho  creation  or  adaptation 
•of  trade  associations  on  a  larg'^  scale,  wliidi  mi^'lil 
be  able  to  assess  tlie  contrilmtion  whicli  the 
industrj'  was  al)le  to  make  towards  systematic 
research.  In  some  ca.ses  it  might  be  fouiid 
Advisiibh>  to  form  a  series  of  distinct  associations 
for  researili  purposes.  On  tlic  otiier  hand,  it  «as 
quite  possible  tliat  an  individual  great  firm  having 
various  activities  might  belong  to  several  associa- 
tions and  make  its  contribution  in  respect  of  the 
particular  class  of  research  which  might  be  piti- 
ceeded  with  at  a  given  time.  These  associations 
should  as  far  as  possible  be  placed  under  small 
committees  of  direction,  including  leaders  of  the 
particular  business,  men  of  science,  and  repre- 
sentatives of  the  skilled  workers  in  ilitTorent  trades. 

It  was  pi-oposed  to  give  some  further  help  for 
technical  instruction.  The  Government  had 
arrived  at  tlie  conclusion  that  the  present  regula- 
tions under  which  teclmical  schools  received 
public  money  were  not  cjuito  up  to  date,  and  they 
were  going  to  discuss  with  the  local  authorities 
vonoerned,  and  the  governors  of  the-  schools, 
certain  new  draft  regidations.  which,  it  was  hoped. 
\voxild  both  simplify  administration  and  stiffen  uj) 
the  instruction.  A  substantial  addition  would  be 
made  in  the  Estimates  so  as  to  permit  of  a  levelling 
up  of  the  grants  to  a  reasonable  figure,  and  also 
to  make  improved  arrangements  for  the  training 
of  technical  teachers,  as  well  as  to  permit  of 
scholarships  being  established  to  carry  on  selected 
industrial  students  to  the  Universities. 

Referring  to  the  work  of  the  Coal  Conservation 
<'ommittee.  I.ord  Crewe  said  he  understood  that 
tliat  Committee  and  the  Advisory  Council  had 
agreed  upon  a  series  of  researches  which  were 
designed  to  establish,  on  a  scientific  basis,  a 
systematic  economy  in  the  use  of  fuel.  The  re- 
search was  to  beginwith  a  systematic  survey  of  all 
the  various  coal  measures  in  the  United  Kingdom. 
It  was  to  examine  and  experiment  on  coal  under 
various  furnace  tests,  and  the  suitability  of 
■different  kinds  of  coal  to  different  processes  of 
■coking,  and  so  forth. 

Although,  in  the  higher  forms  of  discovery,  we 
in  this  country  were  not  prepared  to  yield  the  palm 
to  any  country  in  Europe  or  out  of  it,  we  felt  that 
for  many  the  path  of  scientific  learning  had  not 
been  made  as  easy  as  it  ought  to  be.  What  was 
desired  wa.s  to  make  the  road  easy  for  those  sons 
*nd  daughters  of  Britain  who  saw  the  beacons  of 
science  sliining  ahead  of  them  on  a  high  hill,  which 
it  was  their  life's  work  to  climb. 


BENZOL    FROM    COAL    GAS. 

The  national  demand  for  benzol  and  toluol  in 
increasingly  large  quantities  has  met  with  a  prompt 
response  by  a  l.irge  number  of  gas  undertakings 
in  this  country,  who  are  removing  these  hydro- 
carbons troni  their  gas  by  washing  with  oil.  An 
interesting  discussion  on  the  subject  took  place  at 
»  recent  meeting  of  the  .Southern  District  Associa- 
tion of  Oas  Engineers  and  Managers.  Althougli 
<'ertain  difficulties  have  presented  themselves, 
IMirticularly  in  regard  to  naphthalene  troubles,  it 
was  clearly  shown  that  these  difficulties  are  by  no 
means  insuperable.  It  is  to  be  hoped  that  the 
practice  of  oil-washing  will  very  shortly  become 
almost  universal,  and  that  it  wiU  not  be  necessary 
j  for  compulsory  measures  to  be  intioduced  as  was 
advocated  by  some  of  the  speakers.  Even  very 
small  gas  works  are  using  this  process  of  washing — - 
works  making  from  10  to  20  million  cubic  feet  per 
juiniim. 

Oil  washing  takes  place  after  the  gas  has  been 
freed  from  ammonia.  Creosote,  anthracene  oil. 
or  g^-oil  mav  be  used.  Dr.  Colman's  specification 
for  creosote,"  as  .approved  by  the  Department  of 
Explosives  Supply,  is  as  follows  : — sp.gr.,     1020 


to  1030  at  60°  F.  ;  tar  acids,  immaterial ;  should 
deposit  no  naphthalene  on  cooling  to  .5,5°  F.  ; 
should  not  boil  below  200°  F.  ;  and  on  di.stillation 
not  less  than  70  %  nor  more  than  DO  %  should  distil 
up  to  aOC  (;.  This  oil  takes  up  from  3  to  4%  of 
its  bulk  of  benzol  and  toluol,  \\  hich  is  subsequently 
removed  by  distillation. 

As  nientioned  above,  one  of  the  chief  troubles 
which  lias  been  met  with  in  connection  with  the 
oil-washing  process,  is  that  due  to  naphthalene. 
With  a  wash  oU  containing  an  excessive  amount 
(10 — 20%)  of  naphthalene,  and  gas  at  a  high  tem- 
perature, tlie  naphthalene  content  of  the  gas 
may  even  be  raised,  but  in  general,  with  a  wash  oil 
containing  about  5  %  of  naphthalene,  the  amount 
of  naphthalene  in  the  gas  is  consideralily  reduced. 
The  trouble  in  this  case  is  caused  by  the  fact  that 
at  the  same  time  the  naphthalene  solvents  in  the 
gas  are  removed  in  even  greater  proportion  than 
the  naphthalene  itself,  and  hence  deposition  in  the 
mains  will  occur.  This  difficulty  is  got  over  by 
adding  to  the  gas  after  oil-washing  a  sufficient 
amount  of  solvent  to  prevent  the  deposition  of 
naphthalene  before  it  reaches  the  point  of  use. 
-Many  solvents  can  be  used  for  the  purpose,  but 
ordinary  kerosene  is  the  most  easily  obtainable. 
It  can  be  introduced  into  the  gas  either  as  vapour, 
or  in  the  form  of  a  very  fine  mist,  produced  by 
spraying,  but  the  mist  must  be  fine  enough  to 
carry  to  the  extremes  of  the  district  supplied.  It 
is  important  that  this  addition  of  solvent  should 
be  made  at  the  tune  oil-washing  is  adopted,  and 
not  deferred  until  naphthalene  troubles  appear. 

Gas  which  has  been  freed  from  its  l)enzol  and 
toluol  contents  is  naturally  deficient  in  illuminating 
power,  and  cannot  comply  with  the  standards  in 
this  respect.  To  meet  this  difficulty  the  Govern- 
ment has  given  permission  to  gas  companies  to 
apply  for  powers  to  work  to  a  calorific  standard 
(see  this  J.,  1916,  882). 

Further  particulars  as  to  the  process  may  be 
found  in  this  Journal,  1915,  pages  170,  481,  539, 
1001,  1079  ;    1916,  pp.  460,  682,  1146. 


THE  BRITISH   COAL-TAR  COLOUR 

I\DU.STRY    AND    ITS    DIFFICULTIES 

IN  WAR  TIME. 

BY    r.    M.    WHITTAKER. 

In  a  lecture  delivered  before  the  Royal  Society 
of  Arts  on  December  6th,  and  reprinted  in  the 
Journal  of  that  Society  for  December  8th  (Vol.  65, 
pp.  61  seq.)  reference  was  mad.  to  the  initial 
success  of  the  British  dye  industry  following  th>^ 
discoverj'  of  mauve  by  Sir  William  Perkin  in  1856. 
This  success,  however,  was  not  maintained,  chiefly 
due  to  lack  of  effort  and  was  subsequently  followed 
by  a  period  of  decline.  Succeeding  this  period  the 
dye  industry  was  reanimated  as  a  result  of  more 
enlightened  "management,  and  during  the  14  years 
prior  to  the  outbreak  of  war  was  able  to  offer 
competition  to  the  German  firm.s.  Thus  at  the 
outbreak  of  war  the  British  firms  n  ere  a  consider- 
able  national   asset. 

Certain  statements  which  had  been  made  con- 
cerning the  lack  of  British  enterprise  in  the  dis- 
tribution of  circulars  and  pattern  cards,  and  the 
failure  to  match  colours,  were  shown  to  be  without 
foxindation,  and  reference  was  made  to  the  fact 
that  the  hvdrosulphite  vat  process  for  dyeing 
indigo,  which  was  a  French  invention,  was  first 
introduced  to  the  British  dyers  by  Read  Holliday 
and  Sons,  Ltd. 

At  the  outbreak  of  war  the  consumer  qmckly 
r?alised  his  dependency  upon  German  firms  for 
supplies,  and  statistics  were  quoted  to  show  that  a 
very  large  percentage  of  the  cool-tar  colours 
imported  by  Great  Britain  were  derived  from 
Germany.     Attention    was    drawn    to    the    false 
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impression  prevalent  concerning  the  capital  in- 
vorve<l  in  the  German  <Iye  industry  and  to  dispei-se 
the  existing  delusion  of  the  dependence  of  Germany 
upt^n  outside  souives  for  raw  materials  (see  this 
.Tounu»l,  1910,  TS3). 

foucerning  the  difficulties  which  beset  the 
Hritish  coal-tar  industr>-,  mention  was  made  of 
the  scarcity  of  cliemists  experienced  in  large  scale 
operations,  and  the  diversion  of  many  forms  of 
labour  to  the  manufacture  of  explosives.  Airain 
the  bulk  of  i-aw  material  required  for  the  manu- 
factxuv  of  explosives  is  iiisepai-ahly  associated  with 
the  pi-oduction  of  coal-tar  coloiu-s,  and  in  this 
••taternent  lies  the  answer  to  the  consumer  who 
urges  the  early  production  of  the  commoner  types 
of  dyes,  the  manufacture  of  which  lias  long  been 
known  and  established. 

Next  in  importance  to  the  demand  for  explosives 
has  been  the  urgent  requirements  of  dyes  for 
military  purposes — requirements  embodying  those 
of  the  Allies  apart  from  those  of  Great  Britain. 
The  qual'ty  of  these  dyes  has  been,  contrary  to 
\arious  assertions,  fully  equal  to  that  of  the 
(ierman  colours.  Under  the  extenuated  circum- 
stances of  shortage  of  skilled  coiitrolleis,  of  labour, 
and  of  material,  it  was  gratifying  to  know  that 
this  huge  demand  had  been  successfully  met,  and 
the  British  crlour  industry  had  every  re.ason  to 
lie  pi*oud  of  its  achievement. 

Reference  was  then  made  to  some  t  f  the  more 
important  derivatives  of  lienzcnc,  toluene,  and 
naphthalene  used  in  the  manufacture  of  dyes  ; 
this  part  of  the  subject  has  already  lieen  dealt 
with  by  the  lecturer  in  the  paper  read  before  this 
•Society  (see  this  J..  19U5,  7Si — 786).  In  con- 
nection with  the  vat  dyestuflfs,  a  specimen  was 
exhibited  which  had  besii  dyed  with  Chloranthrene 
Blue  (Indanthreue  Blue),  piwduced  by  British 
Dyes,  Ltd. 

Regarding  the  future  of  the  British  coal-tar 
colour  industry,  the  hope  is  expressed  that  this 
industry  will  survive  the  peculiar  difficulties 
which  beset  the  initial  stages  of  most  British 
trades.  ^  E.  H.  B. 
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The  United  States  consumes  annually  about 
29,000  tons  of  dyestuffs,  of  which  about  90  %  wa« 
imported  before  the  war.  The  cessation  of 
German  imports  in  the  early  months  of  the  war 
threatened  the  American  textile  industry  with 
very  serious  dislocation  unless  a  large  output  of 
dyes  could  be  secured  within  a  comparatively 
short  time.  The  Bureau  of  Foreign  and  Domestic 
(.'ommerce  speedily  realised  that  it  would  lie  of 
the  greatest  assistance  to  manufacturers  if  they 
were  in  possession  of  detailed  particulars  of  the 
various  kinds  of  <iyestuffs  nonnally  consumed  in 
the  country,  and  therefore  took  active  steps  to 
complete  a  census  of  these  products.  It  was  early 
realised  that  it  would  lie  impracticalde  to  obtain 
the  necessar>'  particulais  from  the  numerous 
consumers—  similar  efforts  in  (ireat  Britain  re- 
sulted in  a  return  of  details  of  about  1 2  °i  of  the 
total  consumption.  The  method  adopted  was  to 
use  the  data  furnished  by  the  records  of  imports 
of  artificial  dyestuffs  into  the  United  States  during 
the  year  ended  June  :iO,  1914,  a<lding  to  these 
figures  the  returns  of  the  Bureau  of  the  Census 
for  the  American  coal  tar  industrv-  for  1914.  The 
import  invoices  contained  entries  under  5674 
heads,  each  representing  a  distinct  commercial 
designation.  Many  of  these,  however,  were 
synonymous,  and  the  list  has  been  reduced  as  far 
a.3  possible  to  correspond  with  the  classification  of 
Schultz  and  Julius  'Farbst offtabelien  "  (1914). 
A  Bumniary  has  been  prepaied,  showing  the 
amounts  of  the  more  important  dyes  consumed, 
namely,  those  of  which  more  than  10,000  lb.  was 


imported  in  the  year  endetl  June  30,  1914.  Thfr 
summary  is  given  here  as,  although  it  relates  to- 
the  United  States-,  it  should  be  of  great  value  to- 
the  other  countries  that  are  endeavouring  to 
render  themselves  indepemient  <if  foreign  imixirtfr 
of  dyestuffs. 

Summary  of  the  moat  important  colours  imported 
by  U.S.  during  fiscal  year  1913 — 14. 

The  abbreviation  V.M.  denotes  "  various  marks."  Tbe  ttiinl 
numbers  employed  eorrespond  to  tho=e  found  in  Schultz's  "  Farb- 
stotltabellpn  "  (edition  ol  iilU).  Xunibers  pre<ukM  by  4«tler» 
refer  to  colours  regarding  the  manufacture  and  ilieinical  comiKMi- 
tion  of  which  little  or  nothini;  is  known.  Aio  dves  in  this  rateipiry 
aic  indicated  by  A,  sulphur  colours  by  S,  and  oUier  dyestuffs  6l 
unknown  lomiiosition  by  I'. 

CI.AS8  1.  (10,000  TO  100,000  lb.) 


Serial 

No.   I 


Commercial  name. 


lb. 


0 

9a 
9b 
9g 

10 

10a 

11 

13a 

14 

18 


19 

ao 

20a 


33 

37 

38 

45 

58 

58 

58a 

58 

61 

«3 

64 

C6a 

70 

73 

73a 

80a 

82.-> 

88a 

96a 
102 
112 
112o 
118 
126a 
132 
137 
139 
140 
141 
141a 
141b 
146 
147 
151a 
152 
152a 
164 
159a 
160 
161 
16.1a 
163b 
164a 
168 
168b 
169 
17.3a 
177 
177a 
177b 
180 


NitTOio  aiid  Xilro  Colottrf. 
Naphthol  Green 


Stilbene  Colours. 

Direct  Yellow 

Napbthainine  Vellow  (V.M.l 

Direct  Yellow  (V.M.) 

Direct  Yellow  B      

Stilbene  Yellow  

Stilbenc  Yellow  RX 

Cliloramine  Orange     

Diphinyl  Orange  GG     

Diphenyl  Chrysoine    

Diphenyl  Tast  YcUow   


Total 


Pyrazoloiie  Colmirf. 

Fast  Light  Yellow     

Flavazine  S      

Flavazine  (V.M.) 

Xylene  Yellow    


Azo  Colours. 

Chrysoidine 

Croceine  Orange      

Orange  G      

Brilliant  Lake  Bed  R 

.\utol  Red    

Mordant  Yellow 

-Mizarin  Yellow  (V.M.) 

Orange  13,  14      

Victoria  Violet     

Azo  Acid  Blue    

Lanafuclisine    

Amido  Jiaphthol  Kcd    

liriUiant  Orange  O 

Hclio  Fast  Red 

Lithol  Fast  Scarlet     

Wool  Scarlet  (V.M.)  

Ponceau  (V.M.)  

Acid  Anthracene  Brown  (V.M.) 

(yhrome  Fast  Yellow      

Diamond  Flavine  G  

Bordeaux  B 

Claret  Red    

Geranine    

Union  Blue  (V.M.)     

Lake  Red  P     

Acid  Yellow 

Orange  IV 

Curcumcine 

Azo  Yellow 

Azo  Flavine  (V.M.)    

Indian  Yellow  (V  M.)    

Azo  Fuchsine  (»      

Azo  Fuchsine  6  B      

Orange  It  O     

Permanent  Red  4  B      

i  Permanent  Re.l  (V.M.)      

Palatine  Chrome  Brown    

Vigoureux  Fast  Black  T 

Fast  Brown  .V     

Fast  Red  A      

Carmnisine  (V.M.)  

Chrome  Blue  (V.M.) 

Dijimond  Blue  R    

Amaranth     

Wool  Red  (V.M.)    

Cochineal  Red     

Lilliol  Red  (V.M.) 

Mordant  Yellow 

Anthracene  Yellow 

Salicine  Yellow    

Eriochronie  Blue  Black  Bt'  . . . 


19,1 4« 


71,399 
42,180 
79,055 
29,123 
60,477 
34,688 
24,688 
13,646 
9,898 
9,656 


364,710 


33,514 
19,000 
62,376 
23,074 


137;9e3 


63.303 
li;S66 
48,456 
31,674 
49,847 
26,670 
59,000 
10,974 
47,126 
44,258 
68,056 
36,000 
21,480 
13,413 
36,296 
39,888 
20,972 
30,655 
15,166 
23,080 
10,383 
14,338 
18,9)7 
15,353 
40,345 
35,982 
11,238 
.39,289 
59,894 
20,114 
10,537 
17,819 
13,206 
90,174 
44,850 
68,545 
18,264 
16,006 
67,631 
46,369 
17,107 
.53,404 
20,117 
73,973 
11,407 
29,984 
67,616 
85,003 
16,060 
23,068 
43,880 
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Serial 
No. 


ruinmcroi.il   ii.inio 


Saliilne  llLick  r     

KriociiTOmc  iilack  A      

AnthiiuYno  Chrome  Black    . . 

•^uliono  .Vcid  lilue  R 

Stilione  Aci<i  JiUic  B     

Thiaijno  YfUow 

Ut'-'Mircin  Itrown 

Anil  liroH-n  (V.M.)    

Afnlma  libick  10  B 

Agnlma  liliick  (V.M.)    

.Niiphthol  lilue  Black  (V.M.) 

A.id  Bhuk  (V.M.)      

Wool  Black  (V..M.)     

Acid  Wool  Black    

.Vmido  .\ctd  Black      

W,.,.|  Ked    


Invoice 
111.  value. 


Tolyl  Bluo    

Sulicin  Cyaiiiiic  Black    

A.  id  Bliiok  

llrilliant  Black     

WiKil  Black  (V.M.)     

throme  BUuk  (V.M.) 

•  'hroine  Fast  Black  (V.M.)  . . 

Antluaccnc  Acid  Black 

Bt-nzo  Fast  Sciirlct    

Bismarck  Brown 

Palatine  (Tnoiue  Black     . . . . 

rotton  Yellow     

Kenol  Brilliant  Yellow 

CVmgo    

I)ia20  Black 

t'ongo  Oorhith     

('on^:o  Hnbine     

Diamine  Scarlet 

Oxy  Diamine  Violet 

Benzo  Violet  11  

Diamine  Violet  N  

Develop  Black     

Diiilieiiyl  Bluo  Black 

N'aphthamine  Black   

Hriizo  Blue 

Naplittianiinc  Blue     

Diamine  Fast  Red     

J  (iamine  Browu  

(Kamine  lied 

liiphenyl  Brown  BN      

Dii'licnyl  Bed      

PjTamine  Orange  R 

Oxydiamine  Orange    

Benzopiirpurinc  (V.M.) 

Dcltapmpurine  6  B    

Brilliant  Congo    

Di;unine  Blue  (V.M.)     

Toluylene  Orange   

Acid  Antliracene  Red    

Bonzopurpurine  10  B    

Benzazurine  (V..M.)     

Brilliant  Azurine  5  G    

Diamine  Brilliant  Blue  G     . 

Chicago  Blue  R  W    

Oxamiue  Blue  B     

Oxamine  Blue  (V.M.)    

Benzaminc  Pure  Blue    

Direct  Blue  (V.M.) 

TrisuUon  B^o\^^l      

Benzo  Fast  Blue     

Benzo  F.-ist  Blue  (V.M.)    . . . 
Direct  Deep  Black  E.W.  . . . 

Cotton  Black  (V.M.) 

Union  Btock  (V.M.)   

CTiloraniinc  Black   

Chloramine  Black  (V.M.)  . . . 

Oxamine  Green  B 

Diamine  Green  (V.M.)  

Benzaniine  lirown  3  G      . .  . 
Naphthan'ine  Brown  (V.M.K 

Columbia  Green 

Direct  Green  (V.M.) 

Benzo  Brown  (V.M.)      

Cotton  Bron-n  (V.M.)  


il.'i,t>.'>» 
06,570 
51.577 
45,038 
35,112 
29,879 
13,189 
14,705 
40,763 
13,4«5 
02,864 
47,4.s;i 
2:!,;i7l 
13,.'-)1S 
32,824 
13,245 
36,598 
16,760 

fi9,.i90 
3,-),662 
39,454 
15,7,50 
72,521 
35,999 
17,793 
36,674 
27,570 
18.085 
21,437 
12,786 
12,040 
62,854 
39,748 
40,113 
28,887 
11,514 
12,467 
13.107 
17,495 
26,240 
47,969 
19,035 
11,707 
47,724 
63,716 
11,636 
13,471 
12,808 
21,329 
19,905 
21,090 
20.284 
19,133 
21,725 
55,562 
17,560 
47,708 
78,699 
18,395 
11,592 
15,176 
14,091 
21,800 
12,881 
21,322 
16,781 
73,930 
26,559 
32,830 
91,485 
61,218 
20,095 
19,505 
23.832 
53,268 
16,988 
48.734 
24,749 
19.313 
41,905 
23.975 


t 

10,6(l« 
1 3,530 
7,869 
11,372 
8,813 
8,410 
2,549 
3,238 
7,518 
2,359 
.•<,864 
7.547 
l.SOO 
4,202 
3,614 
1,942 
4,228 
2,967 
7,663 
5,700 
5,588 
3,590 
13,016 
10,532 
2,647 
9,010 
5,362 
1,607 
6,161 
3,290 
1,687 
8,257 
0,030 
0,329 
9,027 
)  ,938 
1,552 
2,840 
4,333 
4,415 
7,132 
'789 
2,455 
17,131 
12,457 
2,568 
4,015 
5,001 
7,818 
4,223 
1,442 
3,040 
3.133 
3,087 
13,230 
5,174 
11,181 
21,018 
3  206 
2,490 
3,364 
2,436 
3,749 
5,663 
5,360 
5,255 
20,607 
8,439 
5,032 
22,200 
9.044 
5,278 
3,951 
5,134 
8,318 
2,470 
9,452 
4,723 
4,291 
7,125 
5,207 


To!al  14,374.797     •    825.910 


Vttciatiiified  Azo  Colours. 
Chrome  Fast  Black  (V.M.)  . . 
Columbia  Brown  (V.M.)    . . . . 
Columbia  Fast  Blue  (V.M.) 
Naphthopene  Blue  (V.M.)     . . 

Nerol  (V.M.)    

Colamine  Blue  B    

Corvau  Black  (V.M.)     

Cotton  Black  (V.M.) 

Lithol  Fast  Oranee  E  

examine  Black  (V.M.) 

Oxamine  Brown  (V.M.)     . . . . 
Oxamine  Copper  Blue  RR   . 
Oxamine  Dark  Blue  (V.M.) 


70,451 

10.172 

20,793 

3,073 

84,661 

18,879 

33,847 

6,824 

65,441 

9.751 

21,704 

8.370 

10,033 

1,870 

24,505 

4,843 

.36,641 

4,S81 

50.032 

10,472 

93,454 

22,569 

10,222 

1,941 

23,810 

4.246 

Serial 
Ko. 


A 108 
A 122 
A124 
A131 
A142 
A144 
A 147 
A150 
A157 
A166 
A176 
A184 
A 191 
A203 
A210 
A215 
A  227 
A  242 
A  259 
A  266 
A277 
A285 
\280 
A  292 
AMi 
A  330 
A  346 
A351 
A355 
A361 
A362 
A367 
A308 
A384 
A3«5 
A388 
A  403 
A  4 14 
A418 
A430 
A437 
A439 
A444 
A451 
A469 
A  472 
A478 
A485 
A  489 
A515 
A524 
A  527 
A531 
A532 
A533 
A541 
A550 
A552 
A  556 
A  666 
A  593 
A600 
A603 
\605 
A612 
A617 
A  622 
A629 
A  664 
A674 
A682 
A687 
A692 
A690 
A711 
A719 
A  729 


497a 

499 

502 

502a 

503 

505 

.i05a 

506 

512 

516 

516a 

517 

518 

521 

524 

527 

.52ra 


Commercial    name 


O.xaminc  Dark  Brown  O.  K.  . 
Palatine  Chrome  Blue  BB  . . . 
Palatine  Chrome  Green  G    ... 

Scarlet  (V.M.)     

W'ool  Scarlet  (V.M.) 

Acid  Black  K.  M 

Acid  Chrome  Black  (V.JI.)  . . . 

Acid  Silk  Black  R     

Benzo  Chrome  Black  Blue  B  . 
Benzo  Dark  Green  B,  (iG  . . . 
Benzo  Fast  Heliotrope  (V.M). 

Benzo  Green  (V.M.) 

Benzo  Red  10  B,  12  B     

Benzo  Rhoduline  Red  B,  3  I! 
BrUUant  Fast  Blue  (V.M.)  . . . 
Cashmere  Black  3  BN,  V  ... 
Diazo  Brilliant  Scarlet  (V.M.) 

Diazo  Fast  Black  (V.M.) 

Direct  Black  (V.M.)  

Helio  Bordeau.t  BL  

Orange  RO  

Phenylamine  Black  4  B   

Pluto  Black  (V.M.)     

Pluto  Brown  (V.M.) 

Alphanol  Black  (V.M.) 

Azo  Wool  Violet  (V.M.)    

Diamine  Catechine  (V.M.)  . . . 
Diamine  Fast  Blue  (V.M.)  . . . 
Diamine  Fast  Orange  (V.M.)  . .   . 

Diamine  Jet  Black  (V.M.)    

Diamine  Neron  BB    

Diamine  Orange  (V.M,)     

Diamine  Sky  Blue  FF  

Oxy  Diamine  Brown  (V.M.) 
Oxy  Diamine  Carbon  (V.^I  )    . . 
Para  Diamine  Black  (V.M). . . . 

Saliclne  Blue  B  

Amido  Naphthol  Black  4B,  KK 

Azo  Acid  Black  (V.M.)     

Fast  Mordant  Blue  B,  R 

Naphthalene  Blue  B,  DI 

Victoria  Scarlet  R,  3  II    ' 

Direct  Green  (V.M.) 

Heligoland  Black  FFX      , 

Oxychrorae  Brown  (V.M.)    .... 
Oxychrome  YeiJow  (V.M.)    .... 

Triazol  Blue  (V.M.)    

Triazol  Brown  (V.M.)    

Triazol  Dark  Blue  (V.M.)     

Brilliant  Scarlet  2R.  4R  

Anthracyl  Chrome  Blue  2B.  I). .   ' 
Croceine  Scarlet  MO,  MOO      . . 

Acid  Blue  Black 

Acid  Chrome  Blue      

Acid  Fast  Green  8  B    • 

Diazogene  Black  (V.M.)    i 

Du-ect  Black  ABC,  C    ] 

Direct  Chrome  Brown   I 

Drazaline  Blue  (V.JI.)   | 

Drazaline  Brown  (V.M.)    

Drazaline  Sky  Blue  FF    | 

Excelsior  Black  

Hydrazol  Black  ! 

Hydrazol  Chrome  Black  CB.  DB  i 

Chicago  Red  III 

Dipheayl  Blue  (V.M.)    

Diphenyl  Deep  Black  (V.M.)   .. 

Diphenyl  Cireen  (V.M.)      

Chlorantine  Brown  (V.JI.)    . .    , 
Clu^ome  Fast  Brown  (\'.M.) 
Chrome  Fast  Green  (V.M)  ... 

Cupranil  Brown  (V.M.)      

Direct  Black  E   .■ 

Direct  Fast  Black  B      ' 

.\zo  Rhodine  2  B  

Direct  Sky  Blue  FF 

.Azoraine  Milling  Black  .N 


10.599 
42,244 
19,665 
80,778 
12,780 
18,660 
39,508 
12,928 
51,315 
18,038 
18,018 
1(1,506 
19,420 
11,873 
11,553 
12,269 
38,909 
29,330 
12,048 
14,703 
24,288 
l4,0flS 
30,010 
14,580 
30,189 
12,944 
66,876 
28,880 
17,387 
14,091 
36,982 
17,068 
41,115 
23,498 
34,388 
18,634 
16,224 
10,750 
19,500 
17,000 
28,000 
22,400 
31,194 
25,132 
10,490 
10,085 
10,148 
17,067 
19,489 
12,565 
24,979 
12,210 
15,501 
12,952 
14,050 
30,042 
15,245 
12,178 
10,831 
21,756 
10,910 
59,956 
10,981 
51,694 
13,195 
12,677 
21,098 
18,021 
18,267 
12,204 
12,943 
24,851 
22,223 
11,290 
10,108 
58,838 
22,500 


Invoice 
value. 


$ 

1,312 
4,679 
6,452 
7,281 
1,417 
2,031 
8,052 
2,234 
9,804 
2,12:; 
5,541 
2,850 
4,715 
1,813 
3,309 
1,881 

14,210 
7,47B 
2,019 
793 
2,240 
1,919 
6,034 
2,542 
3,12* 
3,298 

14,942 
7,227 
4,819 
4,315 
6,204 
2,851 
7,574 
3,810 
7,864 
2,890 
8,449 
1,219 
3.042 
4,612 
6,102 
2,379 
5,091 
4,151 
2,235 
1,98.'> 
1,580 
2,854 
2,847 
1,425 
6,385 
2,235 
3,023 
4,365 
7,068 
8,813 
2,804 
2,665 
4,425 
4,979 
5,2ai 

16,690 
1,620 
7,499 
2,420 
3,842 
4,21ft 
4,667 
4,034 
3,550 
6,670 
4,859 
4,205 
2,790 
2,6-24 

12,827 
5,124 


Total  2,269,308 

Tripheiiytmetlianc  Colours. 

Victoria  Green  44,595 

Brilliant  Green  (V.M.)   73,904 

Guinea  Green  i  14,666 

Acid  Green  (V.M.)    35,305 

Xeptime  Green  (V.M.) 40,868 

Light  Green  (YeUowish)  (V.M.)      I  24,946 

Acid  Green  (V.M.)    1  46,461 

Erioglaucine  (V.M.) '  66,526 

.Magenta '  87,102 

Cryst-il  Violet 33,853 

Violet  (V.M.)   18,219 

Benzyl  Violet 22,387 

Ethyl  Purple    51,933 

Aniline  Blue i  60,663 

Acid  Magenta |  19,098 

Acid  Violet ; 13,078 

Acid  Violet  (V.M.)   18,109 


462,922 


10,305 

16.345 

3,S«2 

9,379 

13,825 

5,960 

20,176 

28,971 

25,659 

13,664 

5,289 

6,01» 

23,101 

18,58l> 

4,03« 

4,362 

5,3GU 


Bi 
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Serial 
Mo. 


Commercial   name. 


lb. 


iDvoice 
value. 


&30 
&30a 
ASOb 
£30c 

SSI 

634* 

oSTa 

SSSa 

639 

i43c 

543 

54  Sa 

545c 

546 

551 


5«4 
5«6 
5Mb 


571 

573 

576 

580a 

587 

587a 

587b 

590a 

599 


«)6c 

OOflg 

007 

«08 

■609b 

«09c 


612 

613 

616 

617 

617a 

618 


627 
649 
6«0 
661 
663 
667 


«;2 

979 
681 
697 
699 
705a 


708 
710 
725 
726 
734 
735 
739 
746 
750 


8  3 
S  12 
S  18 
8  26 
8  37 
8  45 


F*st  AcKl  Violet  10  B    

Acid  Violet 

Acia  Violet  (V.M.)   

Forinyl  Violet  (V..M.) 

Ouinea  Violet  4  B,  6  B:  . . . 

Kriix-yiinine 

Acid  Violet  (V.M.)    

Xjvy  Blue  (V.M.) 

Colion  Blue  (V.M.) 

!H>l"blc  Blue 

Aciil  Blue     

Patent  Blue  A 

Xepume  Blue  (V.M.)  

BcillUnt  Acid  Blue  (V.M.)  . . 

Cyanol   

Eriochrome  Aiurol  BC    


12,919 
60,055 
65,395 
19319 
18,854 
£5,091 
19,960 
31,409 
45,019 
86,523 
14,467 
40,848 
10,766 
10,120 
40,015 
21,070 


Total  11,171,829 


Diphenyl-naphthyl-nKthane 
Colourf. 

Xapbtbalenc  Green 

Wool  (irecn  S 

CVanol  Green  (V.M.)    


22,144 
33,863 
10,988 


Total        66,995 

Xanlhonf  C'llours. 

Rhodamine  6  G fZ'lSS 

Rhodamine  B ?f  •„?X 

Khodaminc  3  G ^S'f f? 

Fiist  Acid  Violet  (V.M.)    19,811 

IkJsine   ,  St'S Ji 

Kosine  (V.M.) *  |1.017 

Bromo-Fluoresceic  Acid 'S'^S!! 

Add  Eosine    }M2? 

Galleine     1°><°* 

Total  259,9Sl 
AcriJine  Colours. 

P.itent  Pbosphine   ?^'®?I 

Leather  Fla\Tne 24.153 

Rheonlne ]t'lni 

Euchrj-sinc    i„'JSi 

Diamond  Pbosphine   a'~  X 

Corioflavine 40,343 



Total  '  158,566 

Quinolinc  and  Thioiitnzciiyl 
Colours. 

Quinoline  VcUow  (spirit-soluble)  I      79,553 

Qninoline  Yellow  (water-soluble)  15,324 

I'rimujine    I      56,212 

Columbu  YeUow  (V.M.)    ;     86,090 

Diamine  Fast  YeUow  (V.M.)   . .  I     88.688 

ThioHavine  T 31,714 

Total 

Ozazint  and  Thiazine  Colours. 

Gallocyanine 

folton  Blue  (V.M.) 

Methylene  Green  (V.M.)    

Thionine  Blue  (V.M.) 

Xcw  Methylene  Blue  (V.M.)  . . . 
Indochrominc  (V.M.)    

Total 
Aziiit  Coloun. 

Azo  Carmine    

Safranine  (V.M.)   

.New  Fast  Gray  (V.M.)    

Induline,  Soluble  in  Spirit  (V.M.) 
Imluline,  Soluble  in  Water  (V.M.) 
Intlocyaninc  B,  2  KK    


357,581 


78,253 
32,509 
30,812 
18,618 
30,392 
19,060 


209,614 

]".ii00 
59.921 
2U,.TO7 
25,342 
21,775 
23,138 


3,229 

12,806 

20,954 

4,185 

5,114 

11,987 

6,310 

6.275 

9,809 

31,003 

4.916 

10,229 

2,.S05 

3,525 

15,757 

14,480 


877,366 


5,904 

13,526 

2,193 


21,623 


18,495 
23,777 

6,858 
13,975 
13,183 

7,891 
18,397 

7.388 

8,817 


118,781 

17,881 
8,235 
6,261 
5,343 
.^,897 

13,438 


66,055 


28,170 
7,072 
8,478 
10,165 
12,972 
17,683 


Total  I    177,183 


Sulphur  Colours. 
SiUfanilinc  Brown  O,  R    . . . 
Imroedial  YcUow  D  (V.M.)  . 
Immedial  Bro»-n  (V.M.)    ... 

Pyrogenc  Blue  (V.M.)    

Pyrogene  Yellow  M,  O    

Pyiogene  Indigo  (V.M.) 

Immedial  Maroon  B    

Katii^ne  Green  (V.M.)    

Kryogene  Brown  A,  G 


Total 


11,327 
13,395 
2;)  ,887 
10,934 
18,515 
22,661 
15  496 
63,920 
10,313 


Vntiatnfid  Sulphur  Colom. 

Sulfur  Blue  (V.M.)   

Sulfur  Bro\ni  (V.M.)    

Balfur  Catechu  (!,  K     

Sulfur  Indigo  (V.M.)    

Katieene  Black  Brown  (V.M.)  . 
Katlgene  Brown  2  R,  V   


190,467 


73,434 
79,691 
4.S,973 
10.488 
11,006 
22,811 


84,540 


27,227 
9,675 

13,196 
7,873 

12,127 

12,430 

82,528 

5,453 
21,273 
10,436 
6,016 
5,514 
5,205 

62,897 


1.158 
2,286 
2,558 
2.5S2 
5,102 
6,652 
2,885 
9,950 
072 


34.125 


l.';,489 
9,505 
.1.071 
2,085 
1,336 
2,452 


Serial 
No. 


CommcreiAl    name. 


lb. 


S  49 
S  51 
S  55 
S  68 
S  62 
S  65 
S  75 
S  70 
S  78 
S  84 
S  86 
S  97 
SlOO 
S109 
S165 
SICS 
S177 


760 

761 

763 

765 

767 

768a 

774b 

779 

780 

780a 

7S5a 

790a 

800 

803 

804 

804a 

804c 

805 

807a 

808 

810a 

820 

827 

832 

833 

841 

849 

84ga 

850a 

851a 

856a 

859 

862 


877 
879 
881 
886 
888 
901 
904 
907 
910 
913 
918 
920 


923 


Katigene  Direct  Blue,  B,  RF   . 

Katlgene  Indigo  (V.M.) 

Katlgene  Khaki  O    

Katigene  Red  Brown  R,  3  R   . 
Katiirenc  Yellow  G,  GO,  GR  .. 
Katigene  Yellow  Brown  (V.M.) 
Immedial  Direct  Blue  (V.M.)  .. 

Inimeilial  Indogene  (V.M.)   

ImniedLiI  New  Blue  G    

Sulfur  Brown  

Thion  Bro^™  (V.M.) 

Thiogene  Blue  (V.M.) 

Thiogene  Btuwn  (V.M.) 

Thiogene  Deep  Blue 

Pyrogene  Brown  (V.M.) 

Sulfur  Brume 

Cross  Dye  Drab  N  

Total 

AHthraquinone   and    Allied 

Colours. 

Indantlirene  (iold  Orange  G    ... 

Indanthrene  Gold  Orange    

Indanthrene  Dark  Blue  BO 

Indanthrene  Green  B    

Indanthrene  Violet  RR    

Indantlu-ene  Black  B,  BB   

Alizarin  Bbck  (V.M.) 

.\lii-irin  Orange  (V.M.)    

Ali£,arin  Red    

Alizarin  Red  (V.M.)  

Alizarin  (V.M.) 

Anthracene  Blue  (V.M.) 

Anthracene  Blue  WB,  WG    

.^zarin  Blue  WX,  A    

.Mia\rin  Blue  S  

Alizarin  Blue  SB,  942 

Alizarin  Sky  Blue  B    

Alizarin  <ireen  S 

Patent  .\Uziiriu  Black  (V.M.)  . . 

Alizarin  (irecn  S  

Helindone  Yellow  CG    

Algol  BrUliant  Violet  R    

Indanthrene  Claret  B 

Indanthrene  Violet  RN 

Algol  Olive  R    

Indanthrene  Blue  GGS   

Indanthrene  Yellow  6,  GP    . . . 

Indanthrene  Violet  Y'ellow  GP 

Indanthrene  Blue  WR 

Alizarin  Direct  Blue  (V.M.)  . . . 

Alizarin  Rubinol  R    

Cvananthrol  R 

Alizarin  Blue  BUick  B,  3B     ... 

Total 

Indigo   and   its   Dfricatin's. 

Indigo  Extract 

Indigo  MLB  

Ciba  Blue  2  B 

Brilliant  Indigo  GD  

Indigo  MLB.  T  

Ciba  Violet  B    

Helindone  Brown  G 

Ciba  Scarlet  G 

Helindone  I'ink  (V.M.)    

Helindone  Orange  R    

Helindone  Red  3  B   

Helindone  Viclet  B,  2  B,  R    . . 

Total 


Ursol 


Aniline  Ulatlc  group. 


11,299 
42,1.S7 
14,242 
68,864 
55,227 
S6,H26 
73,892 
90,077 
37,192 
12.7.35 
18,579 
14,344 
97,.'i51 
13,106 
63.4.-)0 
15,152 
16.758 


927,154 


20,092 
50,496 
11,096 
72,227 
68,419 


Invoice 
value. 

I 

2,305 

5,924 

1.691 

9.386 

9,318 

6.617 

11,145 

13.141 

10,016 

1,926 

2,824 

2,261 

10,601 

3,049 

6,689 

1,392 

1,324 


134,547 


10,088 
2,052 
2,516 
16,377 
21,516 


50,034 

12,876 

61,187 

19,239 

14.239 

3,184 

53,154 

24,784 

28,775 

3,708 

49,021 

6,379 

22,444 

7,174 

54,712 

9,228 

16,575 

6,4.13 

79,679 

69,871 

12.400 

6,158 

10,471 

24,555 

15,885 

2,497 

61,500 

10,049 

11,096 

2,337 

20,744 

6,954 

12  784 

3.623 

28,728 

9,923 

11.867 

5,181 

13,334 

2,860 

1(>,  163 

4,284 

12,683 

4,363 

62,509 

20  738 

31,658 

4.272 

10,201 

11,878 

10,917 

11,826 

18,792 

27,655 

54,706 

61,370 

1,071,397 

434,848 

19,329 

9,577 

53,610 

11,604 

16,880 

7,423 

12,057 

1,747 

12,730 

1,598 

19,830 

6,975 

12,936 

6,7  lU 

22,265 

11,479 

39,393 

47.117 

14,489 

6,841 

27,874 

10,942 

28,607 

15.945 

280,000 

133,958 

53,720 

13,779 

Uficlassified  Coal-Tar  Colours. 
Include  imrorte<l  artificial  colours,  Uic  composition 
facturc  of  which  are  not  known  and  which  have  not  Iwen 
among  the  xmclassiflcd  azo  colourn  and  sulfur  colours. 


U  20 
U  24 
U  27 
U  31 
U  61 
U  78 
U  88 
UlOO 
ri09 
U121 
HISS 
1'145 
V151 
U155 
III58 
X'163 
U180 


Guinea  Bordeau-X  (V.M.) 

Inilo  Violet  B    

Metachronie   Blue  B,  O 

Metachrome  Brown  BL,  BRL 

Scarl<t  53446   

Chrome  Vmt  Blue  4  B  

Columbia  Kast  Black  (V.M.)    . 

Basle  Kraft  Brown  Y  2 

Brilliant  Scarlet  (V.M.)   

(kjrvoline  BT  

F'ast  Acid  Marine  Blue  HBB  . 

.Japan  Black  (V.M.) 

Jet  Black  APX,  RR  

Kraft  Bron-n  L.  Y  2    

I.cather  likick  BO,  CR 

Oil  Black  8  B,  0  O,  HG     . . . 
P  iginent  Black 


23,252 
23,060 
14,301 
57,313 
13,344 
23,585 
82,040 
11,235 
23,382 
10,789 
26,567 
13,974 
19,442 
43,807 
16.433 
28,603 
22,448 


or  manu- 
mentioned 

t 

3,233 
4,64? 
3,996 
7,271 
1,246 
6,198 

15,766 
2.039 
2,688 
3,241 
6,212 
2,766 
4,779 

10,218 

4,843 

4,168 

926 
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Serial 
No. 


VU12 
U206 
11217 
U238 
11248 
V271 
V279 
11283 
11290 
11293 

rsoi 

U321 
V329 
U332 
t'33S 
U335 

usse 

U337 
t361 

US78 

'U385 

11391 

11393 

US94 

i;395 

1)397 

U399 

C423 

r440 

U460 

C465 

U470 

U510 

11526 

1J553 

1J570 

C610 

IJ682 

U687 

V693 

1J701 

U708 

1J711 

U716 

C731 

U744 

TI770 


Qmrcitron  Substitute  WBL,  V 

\ria  <Ur..mr  ISIneSO,  2K,  »  1 

Itluc  iTun 

Clar.t  IJikf  Bl. 

H.ilf  Wool  liUii-  ?,!'/.•, 1 

Wool  Fast  lilue  IIL,  GL    ... . . 
Brilluiit  Lanufiichsinc  (V.M.)  . .   | 

Brilliant  !<airl.t(V.M.)   j 

Leather  Black  (\  M.) I 

Ncrazinc  O,  C)A    i 

Add  RpJ  (Vi^-ii i 

Carpet  lied  B    BT    R | 

Cotton  BrowTi  I*,  >1>  •;; 

Cotton  Marine  Blue  40.6   

Cotton  Orange  (V  M.)    i 

Direct  Black  (V  M  )  \ 

nircct  Blue  (V  M^ i 

Direct  Brown  (''"•';••,••  "iK 
Na,.l.U.amine    last   Black,   bD, 

S1>E,  VE      ••■•■: 

Paper  Scarlet  (v  .M.)    

Scarlet  (V.M-)    --^ 

Wool  Blue  (VMO 

Wool  Brown  (V  .M.)   

Wool  Cerise  SR 

Wool  Green    . . . .  ■ 

Wool  Violet  R.  81', 

Wool  Vellow  (V.M  )  •  •  ■  • 

.-Miiarin  Pure  Blue  DPH  .... 
Hansa  VeUow  P,  r.  G,  R  .... 
Parntnl  Chrome  bellow  L  . . . . 

Paratol  Scarlet  3  B 

Rosazeine  B,  B  5.  6  U 

Cresol  Black  CV.M.)   

Chrs-solarinc  A 

Black  BH,  HB    . . .    ■;■■■■  w,-  ■ 
Developed  Bl■JckB^,  R,  W   . 

Erio  Violet  BC,  RW    

Sepia  Black  FW   .........•■•  • 

Solfigene  Deep  BUck  (V.M.)    . . 

Blue  (V.M) 

Calcutta  Blue  2  ... . . .  ■ 

Meridian  Black  Ab.  AN 

Omega  Chrome  Cs'anjne  R  . . . . 

Alpha  Black  JC,  6  BN    

Cachou  (V.M)   .-; 

Alizadine  Black  M    

XL  Blue  (V.M.)    

Tot-il 


34,203 

24,372 

29,634 

23,020 

40,736 

16,038 

20,255 

12,584 

17,465 

31,000 

11,014 

17,336 

41,000 

17,509 

37,322 

15,766 

21,239 

36,475 

21,345 

10,527 

61,949 

13,657 

26,669 

15,157 

21,001 

12,100 

56,991 

18,979 

10,047 


1,683,921        323,511 


34 
48 
145 
163 
181b 
183 
21 7d 
217f 
220 
220b 
227 
257 
266 
269a 
284 
304 
3:i3b 
424 
436a 
442a 
455a 
462f 
A 169 
A:«2 
A  387 
495 
543 
538 
565a 
606 
659 
698 
774 
782 
789 
807 
80Sa 
838 
V  64 
1JS90 
C799 


Cla»s  II.  (100,000  (o  200,000  lb.) 

Chrysoidine  R   

Alizarin  Yellow   

Orange  11 

Azo  Rubine    •.,■•.;• 

Salicine  Black  (VM.) 

Eriochromc  Black  1  .  ■■■  ■■  ■■  ■ 
Naphthylamme  Black  (V.M.)  . 

Amido  Black  (V.M.) 

Palatine  Black  ^. 

Wool  Bljck  (V  M.) 

BrUliant  Croceine    

Sulfon  Cyanine 

Naphthylamme  Black    

Naphthol  Black  (V.M.)   

Bismarck  Brown  2  K.    

Chrysophenine 

Diamine  Black  (V.M.)   

Chicago  Blue  6  B 

Dianol  Black 

Direct  Black  (V.M) 

Columbia  Black  (VM.)   

Carbide  Black  (V.M.) 

Benzo  Fast  Black  L  ......  ■ .  ■ . 

O^y  Diamme  Black  (VM.)    . . 

Oxy  Diaminogen  (>  M.)    

Malachite  Green    

Patent  Blue 

Victoria  Blue  R    

Wool  Blue  (V.M.) 

Phosphine  ..... ;  • -v,"; 

Methylene  B  uc  (V.M.)    . . .  ■ .  ■ . 

Nigrosine  Soluble '"  SptaUV.M.) 

Alizarin  Black  9.  9R.  ^R   ••• 

Alizarin  Brown  (V^l) 

Anthracene  Blue  H  B.    

Alizarin  Black  S   •  ■  •  • 

Alizarin  Green  (V.M.)    

Indanthrene  Blue  Bi> 

Amine  Black  (VM  ) 

Wool  Black  (V  .M.) 

Black  (V.M.)    


Total  (5,771,79 


1,039,821 


Tnrtrazlne 

Metanil  Yellow    

Diamonil  Bbck 

Llthol  Red  R 

Scarlet 

Paper  Yellow  (V.M.) 

Columbia  Black 

Cotton  Black  E 

Methyl  Violet 

Alkali  Blue 

Hydron  Blue  (G,  R) 


265,781 
284,606 
285,047 
214,448 
209,281 
264,443 
290,902 
248.367 
255,063 
286,531 
292.729 


Alizarin  (Synthetic)    .'.■.'. ^'^ 

Alizarin  Black  (V.M.) |    229,300 


274 
275 
363 
A396 
A  432 
700 
803a 


333 
493 
842 


462n 
A  46 

720 

874 


Total   3,579,699 


CToM  77.  (300,000  to  400,000  lb.). 

Lake  Red  C  

Diaminogen 

Diamond  Black 

Benzopurpurine  4  B 

Cotton  Black  (V.M.) 

Tjike  Red  (V.M.) 

Nigrosine,  Sol.  in  W  ater 

Alizarin  Blue  (V.M.) 

Total 

Class  r.  (400,000  to  ."lOO.OOO  lb.). 

examine  Black   

Auramlne 

Indanthrene  Blue  GCD  

Total 

Class  TI.  (orer  500,000  lb.). 

Direct  Deep  Black  E 

Zambesi  Black  (V.M.)    

Sulfur  Blacks  (V.M.)    

Indigo,  Synthetic    

Total 


306.607 
305,944 
351,582 
341,724 
300,473 
349,380 
394,718 
302,319 


t 
53,137 
40,614 
37,035. 
18.550 
20.472 
45,320- 
41,563 
34,602 
63.18t 
117,365 
33,655 
20,465 
33,275 


589,838 


9,495 
56,201 
55,020 
45,233 
44.567 
11,682 
58,903 
69,712 


2,652,747 


417,423 
449,276 
478,980 


1 ,345,679 


862,601 

629,359 

5,615.458 

8,507,359 


348,913 


57,464 
107,887 
169,780 


335,131 


110,009 

107,669 

558.909 

1,090.733 


15,614,777  11.867,320 


Grand   Total  42,839,052  lb.  $7,448,263 


Cto.  77/(200,000(0  300,00016.).   j      ^.^     [     24702 
Nauhthol  YeUow I250,4U9 


7     I  Naphthol 


THE   C\RCxO   OF   THE   .SUBM.VRINE 
"  DEUTSCHLAND." 
On      July      lOth     the     mercaiitile     submarine 

mlwv^  Anthracene  and  Alizarine  derivatives 
Si^/repa^r^irtnile  "(^l^;^^ 

Suy  «.ncentrat.d-  form,  in  a  f ew  c^^  twe  ve 
times  their  normal  strength.  The>  are  onerea 
ir.Snerica  at  the  foUowing  prices,  per  lb.  f.o.b. 

^Tuc^-sira.X..  $8.50  ;  Rhodamhie  B.  extra 
(1  Ih  =^  lb  B.t  $12;  Safranine  T,  extra  cone. 
80 V'lOO  lb.  T.K.),  $7.35  ;  Diamond  Or^n 
r  K-  ««S  50  ■  Anthraquinone  Green.  G.X.H.O.. 
^•r'V.^  c"  lb  -3  lb  G.X.N.).  $9.50  ;  Anthra- 
^S^o^e\-^let,-  $U  •^Anth,.4-'g  ^^  S^'^o' 
ll^-^Vv^^rR  B  X  '  pa  en^  /7'ib.  =U)- lb.  R  b")'. 

I1O.50':       Indanthrene     Blue     ^-\;^^-^J^^^^; 
?-'^*r/*^'^*exrrite^r     patented  (12i  lb.  = 

I   I5  15 -Indigo  \\Tiite  50%.  $4..,0. 

I  *  r,-«te  Chem.  Ztg.,  1916.  page^  blO,  SH  and  849. 
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Journal  and  Patent  Literature. 

PATUn  SrscinCATlOXS  m.iy  be  obtained  by  post  by  roraittinn  as  follows  : — 
BnflM-^^-  Mcli    to  tt.o  Comptroller  of  the  Patent  OlBce.  SoutUaoipton  nulMinss,  Chancery  Lane,  London,  W.C. 

United  Statft. 1«.  each  *o  the  Secretary  of  the  Society,  who  I1.13  to  furnish  the  U.S.  Patent  Hfflce  with  the  followiog  data : — Patent 

number  date,  name  of  patentee,  and  title  of  invention. 
frtnelt.—l  fr    03  c.  each,  as  foUowa :   Patenta  dated    1902    to    1907    Inclusive,    Bella  ct  Cle.,    66   Rue  Ferou  8,  Paris  (3e.); 
Patents  from  lOOS  to  date,  L'Imprlmerie  Katlonale,  87,  Rue  ViclUe  du  Temple,  Paris. 
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W.    .1. 
.Tviiie  25.  1915. 


P.\TENTS. 

Separating    i-a/Ww    from    suspenaio)!     in 

jdethod  o/-f and  aiipnnilux  Ihcrefor 

Gee.  liOndolu.  Kng.  Pat.  '.•;{t>5. 
'Che  liquid  is  fed  into  a  vertical  rotatinj?  cyliudrioal 
vessel  providM  with  radial  blades  extending 
inwards,  and  au  anmilaf  lovor  with  a  central 
opening  for  tlie  admission  of  liquid  and  for  the 
maintenance  of  a  column  of  rotating  liquid  of 
fixed  radial  thickness.  The  lower  half  of  the 
casing  contains  a  filtering  drum  mounted  on  the 
name  shaft  and  having  a  diameter  greater  than 
that  of  the  opening  in  the  cover,  the  lower  part.s 
of  the  radial  l>lades  being  cut  awaj-  to  accommodate 
it.  The  heavier  soUds  are  deposited  on  tlie  inner 
walls  of  the  outer  vessel  and  the  lighter  solids  are 
deposited  ou  the  outer  wall  of  the  filtering  drum, 
JIB  the  liquid  passes  through  under  pressure  and  is 
dischareed  l>y  passages  just  within  the  periphery. 
When  {he  layer  of  solids  deposited  on  the  filtering 
drum  exceeds  a  certain  thickncs.-*.  the  material  is 
thrown  off  l)y  centrifugal  force  and  deposited 
on  the  waUs  of  the  outer  vessel. — W.  F.  F. 

^eparaliti(i    fluids    of    different    upenfic   f/ravilics ; 

Appartilun  for .    J.  .S.  Gander.  Ix>ndon.    Eng. 

Pats.  12,635,  .Sept.  2,  and  14.223,  Oct.  7,  1915. 

Tht:  mixture  to  be  separated  enters  by  the  passage, 
8,  and  passes  through  the  filter,  0,  ard  pipe,  15, 
to  the  separating  vessel,  «.     A  cylindrical  float,  b, 


wliich  6ink.T  in  the  lighter  liquid  and  rises  in  the 
heavier,   k    mounted   on   a   shaft,   e,   carrying   a 


cam.  ;/.  so  that  when  the  float  rises  the  forked 
lever,  h,  pivoted  at  n,  is  lifted.  ThLs  lever  is 
connected  to  tlie  valve  spindle,  j,  through  Unks,  p, 
.sleeve,  r.  and  spring,  n.  so  that  the  heavier  liquid 
is  discharged  tlirfugh  the  pa.ssago,  m,  when  the 
float  rises.  The  lighter  liquid  rises  and  is  dis- 
charged through  the  outlet.  t>.  The  apparatus 
is  suitable  for  separating  oil  and  water,  or  by 
inverting  it,  for  separating  pases  from  oils  or  other 
liquids.  To  separate  a  mixture  of  gas,  oil,  and 
water,  the  mixture  is  passed  fii-st  thi-ough  the 
apparatiis  as  described  to  remove  watt^r,  and  the 
remainder  through  a  similar  apparatus  inverted- 
at  a  higher  level,  to  separate  the  gas  and  oil. 

W.  F.  F. 

Gases    or    gaseous    substances ;     Process    for    Uic 

separation    of  suspended    inipurUies  from . 

W.  E.  Moulsdale,  l.iverpool.     Eng.  Pat.  14,800, 
Oct.  20.   lit  15. 

Vart  of  the  gas  to  be  treated  passes  by  suction 
or  pressure  through  a  perforated  pipe  immersed 
in  a  froth-forming  liquid  in  (he  bottom  of  the 
washing  chamber.  The  main  portion  of  the  gas 
passes  through  the  troth  thus  produced  in  a  tortuous 
path  formed  by  means  of  vertical  baffle-plates. 
The  gas  with  i)art  of  the  froth  passes  to  a  separator 
comprising  a  chamber  provided  with  vertical 
baffle-plates,  and  having  a  sprinkling  device 
above  to  break  up  tlie  froth  and  remove  the  solid 
material.  A  preliminary  washing  chamber  may 
also  be  used  for  a  rough  separation,  in  vvhi<-h  the 
froth  is  broken  up  by  a  spriiikling  device. — W.  P.F. 

Condcnsi)i!i  apiiaratus  and  the  fittinys  for  use  there- 
with, liick,  Hargreaves  &  Co..  litd.,  and  J.  Gunn, 
Bolton,  Lanes.     Eng.  Pat.  16,918,  Dec.  1.  1915. 

The  invention  relates  to  steam  condensing  plant 
of  tlie  kind  in  which  a  common  outlet  for  the  water, 
vapour,  and  air  is  provided,  the  water  being  with- 
drawn )>y  a  pump  and  the  vapour  and  air  through 
a  braiK-li  jiipe  by  an  ejector.  Water  Ls  withdrawn 
by  a  small  pipe  connected  with  the  discharge  sidi' 
of  the  water  pump  and  passed  thrmigb  a  cooling 
coil  in  the  condenser  to  a  spraying  nozzle  in  the 
air  and  vapour  discharge  pipe,  so  that,  the  water 
flows  back  to  the  main  water  discharge  pipe  of 
the  condenser.  The  cooling  coil  is  attaened  to 
the  inner  side  of  the  inspection  door  or  it  may  be 
within  the  condenser  in  front  of  the  door. — W.F.F. 

Condenser.  G.  Ij.  Vail,  Denver,  f!olo.  U.S.  Pat. 
1, 190,945, Oct.3,l«lC.  Dateof appl.. July2, 1912. 

The  condenser  consists  of  a  liollow  cylinder  pro- 
vided with  an  inlet  for  the  vapour  and  an  outlet 
for  the  condensed  liquid.  The  peripheral  wall 
of  the  cylinder  is  formed  of  thin  metal  so  that  a 
pulsating  movement  is  set  up  owing  to  the  expan- 
sion au<l  contraction  caiLsed  by  alternate  heating 
and  cooling.  The  extent  of  the  iiiAvard  pulsating 
movement  is  limited  by  a  framework  adjusted 
by  sot  screws.  Tlie  effect  of  the  pulsating  move- 
ment is  to  crack  oft  and  prevent  the  accumulation 
of  scale  on  the  exterior  of  the  cylinder  over  whi<'h 
the    cooling   water   flows. — W.  IT.  C. 


I 


McC'lcUan,   Chicago,    111. 
0<t.    10,    1916.     Date  of 


U.S. 
appl.. 


Condenser.     B.   S. 

Pat.    1.201.208, 

.Jan.    I,   1915. 
The  fluid  to  be  cooled  enters  at  the  top  of  a  pipe 
coil  enclosed  in  a  cylindrical  casing  and  is  trans- 
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biTed  at  the  bottom  into  the  space  between  the 
iliovc  casing  and  a  t^uri'ounding  coiirentric  casing 
M-om  which  it  is  dischai-gcd  at  the  top.  The 
xjhiis  fluid  passes  through  the  inner  cyHndcr 
Moni   end  U'  end.   in  contact  with  the  pipe  coil. 

— VV.  F.  F. 

yliring  liquids  and  other  sitbshntces ;    Apparalus 

foi oyid  for  heulimj  or  cooling  same  during 

the  mi-nng  operation.  J.  C.  NichoU,  Bradford. 
Kng.  Pat.  UU,7:!1.  Jan.  17.  1916.  (Appl.  No. 
70:{  of    lOlrt.) 

I'HK  apparatus  consists  of  an  annular  vat  provided 
.vith  stirring  gear  and  jacketed  both  on  the  inside   | 
md  outside. — W.  H.  C. 

\{iring  liqti/ids  ;    Method  and  apparatus  for .    ! 

.T.  A.  Porter,  St.  Tx)uls,  Mo.  IT.S.  Pat.  1 .202,421 , 
Oct.  24,  1916.     Date  of  appL,  July  30.  1915. 

V  PRBDjn'RRMJNED  proportion  is  removed  from  a 
-tream  of  liquid,   the  portion  so  removed  being 
l)roportional  to  the  flow  of  the  main  jjortion  of 
liquid.     The   portion   of   hquid   removed   is   then   j 
'iiixed  with  any  desired  proportion  of  a  reagent,   ' 

nd    the   mixture   retiuned   to  tiie   mam   stream 


I 


..f  liquid.— W.H.C. 

Kneading  and  mij-ing  machine.  R.  Herbst  and  A. 
Bartosch,  Halle.  Germany.  IT.S.  Pat.  1,201,298, 
Oct.  17,  1916.     Date  of 'appl.,  July  .W,  1914. 

The  apparatus  consists  of  a  kneading  trough  into 
which  one  end  of  a  bent  kneading  lever  depends. 
The  other  end  of  the  lever  is  connected  by  pins 
\4  0rking  in  a  grooved  J>al]  with  a  horizontal  crank 
device.— W.  H.  C. 

Furnaces.  C.  H.  Thompson,  ^Vniblecot-e,  Worcester. 
Eng.  Pat.  101,7r)7.  Mar.  21,  1916.  (AppL 
No.  4167  of  1916.) 

A  SAS  producer,  demi-gas  pi'oducer,  or  fire-mouth, 
41,  is  connected  by  a  passage,  b,  to  a  chamber,  c,   i 
provided   with    a    partition,    d.     The   gas   passes  ; 


fhence  to  .v  combustion  space.  /.  surrounding  the 
muffle,  g.  Air  enters  by  a  suitable  regulator  at  A, 
is  heated  by  passing  through  a  tortuous  passage,  i, 
having  intenaediatc  heating  passages  (not  showii) 
through  which  the  combustion  gases  pass  in  the 
opposite  direction,  and  enters  the  combustion 
space  through  e.  An  additional  supply  of  heated 
air  may  be  introduced  at  m.  The  muffle  may  be 
replaced  by  an  open  flame  furnace.  The  invention 
is  appUcable  to  the  heat  treatment  of  chemicr.L~, 
such  as  the  production  of  anhydrous  barium 
oxide  from  the  carbonate  and  tin  oxide  from  t)ie 
metal,  the  production  of  lead  siUcates  and  potters' 
•Jtlazes,  the  annealing  of  malleable  iron  castings, 
'he    enamelling    of  ^steel    and    iron    hollow -ware 


sheets  or  the  like,  the  close  annealing  of  metal 
articles,  and  the  firing  of  pottery,  china,  and  the 
Uke.— \V.  F.  ]■•. 

Furnace.  J.  ifcKenna,  Assignor  to  The  Fori 
Wayne  Boiling  Mill  Corporation,  Fort  Wayne. 
Ind.  U.S.  Pat.  1,199,091,  Sept.  26,  1916. 
Date  of  appl.,  Apr.  22,  1915. 

The  air  for  combustion  is  passed  through  a  system 
of  pipes  contained  in  a  brick  chamber  built  bi 
front  of  the  combustion  chamber  and  separated 
therefrom  by  a  perforatttl  wall.  The  chamber  in 
provided  with  a  separate  stack  and  damper  and 
is  heated  partly  by  radiation  from  the  combastion 
chamber  and  partly  by  hot  gases.  The  heated  au' 
is  discliarged  into  the  combustion  chamber  through 
perforated  pipes  covered  with  coke  breeze  on  the 
hearth  of  the  con\bustion  chamber.  Fuel  gas  is 
supplied  to  the  combustion  chamber  through  a 
conduit  wliich  passes  through  the  heating  chamber 
and  which  is  also  in  communication  with  the 
system  of  pipes. — W.  H.  C. 

Kiln.  J.  Ralston.  Grant  Park,  111.  U.S.  Pat. 
l,200.l:{2,Oct.3,1916.  Date  of  appL.June  30,1915. 

The  kiln  is  provided  with  two  furnaces  at  opposite 
sides  beneath  the  kiln  chamber,  and  the  products 
of  combustion  pass  up  spaces  formed  between 
the  outer  end  walls  of  the  kiln  and  iimer  walls 
spaced  apart  from  the  out«r  walls  and  extending 
upwards  to  a  jjoint  near  the  roof  of  the  kiln. 
The  hot  gases  are  then  deflected  downwards  on 
to  the  floor  of  the  kiln  and  pai?s  away  to  the  stack 
through  openines  in  the  side  walls  pi'o\ided  with 
dampers.— W.  H.  C. 

Furnace.  C.  A.  CadweU.  .tVssignor  to  The  Electric 
Railwav  Improvement  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,200,466,  Oct.  10,  1916.  Date  of 
appl.,  Jan.  26,  1914. 

The  furnace  chamber  is  provided  with  a  tapering 
lateral  extension  having  adjustable  transverse 
slits  on  its  under  side  and  a  fuel-injecting  nozzle 
at  its  opening.  The  fuel  suppUed  to  the  nozzle  Ls 
preheated  by  passing  it  through  a  coil  embedded 
in  the  walls  of  the  furnace  but  not  in  contact 
«ith  the  combustion  gases.  Part  of  the  coil  is 
flush  with  the  top  horizontal  surface  of  the  furnace 
wall,  and  may  be  protected  wholly  or  partly,  by 
lowering  or  raising  the  cover,  so  as  to  vary  the 
heating  of  the  fuel  supply. — W.  F.  F. 

Heating  element  [for  evaporators].  P.  J.  Sullivan. 
East  Orange.  N.J.  U.S.  Pat.  1,199.315.  Sept. 
26,  1916.     Date  of  appL,  Aug.  18,  1913. 

A  HEATING  element  for  an  evaporator  is  formed  of 
a  series  of  compound  tubes.  The  outer  tube, 
through  which  the  heating  agent  is  passed,  is 
formed  with  a  constricted  upper  end  so  that  it 
can  sUde  upon  the  lower  portion  of  tlie  inner  tube. 
The  liquid  to  be  evaporated  is  supplied  to  the 
inner  tube,  the  upper  portion  of  which,  above  the 
outer  tube,  is  enlarged  and  perforated.  The  loose 
sUdmg  joint  allows  for  thermal  expansion  of  the 
tubes,  and  any  vapour  from  the  heating  fluid 
escapes  and  mingles  with  the  vapour  driven  ofV 
from  the  liquid  undergoing  evaporation. — \\'.  H.  C. 

Absorption  ;  Process  of and  apparatus  therefor. 

N.  H.  HiUer,  Carbondale.  Pa.  U.S.  Pat.  1,199,380, 
Sept.  26,  1916.  Date  of  appL,  Dec.  20,  1913. 
The  gas  to  be  absorbed  is  drawn  into  the  absorbing 
conduit  bv  a  jet  of  the  liquid  in  which  it  is  to  be 
absorbed.'  The  absorbing  conduit  is  cooled  ex- 
ternallv.  and  a  portion  of  the  strong  hquor  is 
returned  to  the  itilet  end  of  the  apparatus  so  that 
the  latter  may  be  maintained  full  of  a  mixture  of 
gas  and  liquid. — W.  H.  C. 
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AbsorpiioH  Ttfrigeration  apparaius.  N.  U.  Hiller, 
CarWndale,  Pa.  U.S.  Pat.  1,199,381,  Sept.  20. 
ISMli.      Date  of  appl..  Feb.  21.  lOlti. 

The  solution  in  wliich  the  i;as  is  al>sorl)e(l  Ls  heat<xl 
in  svieeessive  stastes  to  prosressively  higher  tein- 
peratiires.  the  evolved  sras  passini;  from  eaeh 
section  of  the  cenerator  to  the  oon-espondinc: 
se<"tion  of  a  multiple  absorber  and  eonden-ser.  The 
weak  li>iiior  from  the  last  sertion  of  the  generator 
is  passed  into  the  first  se<-tion  of  the  absorber  and 
so  on  from  successive  sections. — W.  II.  C. 

Refrigerating  apparntus  ;  Surface  condenser  for . 

W.    Sohafer.    Dirmingen.     Ger.    Pat.    294,281, 
Nov.   17.  1914. 

This  lower  part  of  the  condensing  coil  is  connected 
to  one  end,  and  the  upper  part  to  the  other  end  of 
a  tall  U-tube.  and  the  inlet  pipe  for  the  vapour  to 
be  condensed  opens  into  tlie  .shorter  limb  of  the 
U-tube  just  above  the  bend.  The  vapour  entei-s 
under  pressure  and,  in  consequence  of  it.s  low 
density,  rises  in  the  limb  of  the  U-tube,  displacing 
the  condensed  liquid  therein,  a  column  of  alternate 
layers  of  vapour  and  liquid  being  formed.  In 
consequence  of  the  pri-ssure  of  the  vapour,  a 
vigorous  cimdation  is  produced,  upwards  through 
the  condensing  coil  and  downwards  through  (be 
other  lin\b  of  the  U-tube.  and  this  results  in 
efiRcient  transmission  of  heat  from  the  vapour  to 
the  walls  of  the  condensing  coil.  A  valved  outlet 
pipe  is  provided  at  the  bend  of  the  U-tube  for 
withdrawal  of  the  condensed  liquid. — A.  S. 

Seating  and  cooling  liquids  :  Apparalits  for  - 


H.  Feldnieier.  Assignor  to  D.  H.  Burrell  and  Co., 
Little  Falls.  N.Y.  U.S.  Pat.  1,199,974,  Oct.  3, 
1916.     Date  of  appl.,  July  21,  1914. 

The  liquid  to  he  treated  is  contained  in  an 
elongated,  trough-shaped  vessel  provided  with  a 
removable  cover  and  a  reciprocating  agitator,  and 
surrounded  by  an  outer  casing  spaced  apart 
from  the  trough.  The  heating  or  cooling  liquid 
is  spray»Hl  on  to  the  upper  part  of  the  exterior 
walls  of  the  trough,  trickles  down,  and  collects  in 
the  lower  part  of  the  outer  casing,  and  is  then 
conveyed  b.ack  to  the  spraying  device. — W.  H.  C. 

Litfuids  ;    Method   and  apparatus  for  drying . 

E.  M.  Johnson  and  E.  J.  CoUiugs,  As.signors  to 
Mead  John.son  and  Co.,  Jersey  City,  N.  J.  U.S. 
Pats.  1.200,116  and  1.200.117,  Oct.  :^,  1910. 
Dates  of  appl..  Mar.  8  and  Oct.  9,  1915. 

The  solid  constituents  of  liquids  of  varying 
a<lhesiveness  are  obtained  in  a  mixture  of  given 
proportions  by  spraying  the  liquids  successively 
on  a  dr>ing  roller  and  removing  the  dried  material 
by  scraping.  Tlie  liquids  are  .sprayed  by  rotating 
rollera  dipping  in  troughs  containing  the  liquids 
and  arranged  close  to  the  drying  roller  in  such 
order  that  the  less  a<lhesive  liquids  are  applied 
first.— W.  F.  F. 

Dryer.  W.  D.  Althou.se,  Norri.stown,  Pa.  U.S. 
Pat.  1.201.131.  Oct.  10,  1910.  Date  of  appl., 
Nov.  15,  1915. 

The  material  is  carried  by  an  endless  belt  through 
a  horizontal  chamber,  of  which  the  roof  is  higher 
at  the  receiving  end  than  at  the  delivery  end. 
Large  heating  flues  are  arranged  on  the  floor  at  the 
receiving  end  and  smaller  flues  near  the  roof,  while 
the  upper  part  of  the  travelling  belt  passes  between 
the  two.  .Mr  paases  through  the  chamber,  the 
flow  being  nrgulated  bv  a  curtain  at  the  delivery 
end.— \V.  F.  F. 

Sim.  It.  .\.  Waxier  and  E.  Sapp,  l^awrenceville. 
Til.  U.S.  Pat.  1,200,281,  Oct.  3,  1910.  Date 
of  appl.,  Nov.  30,  1915. 

A    -VVMBEn    of   vertical   tubes   are   arranged    in  a 


heating  chamber  between  the  tire-box  and  the  flue, 
and  are  connected  with  tanks  above  and  l)elow, 
which  are  out  of  contact  with  tlic  chamb-r.  Each 
tube  is  scraped  internally,  to  ii-movc  deposits,  by 
niechanicallv  operated  rods  carrving  perforated 
discs.— W.  F.  F. 

Emiilsifier.  Method  of  emuhifying  liquid.  \l.  L. 
Williams,  Brighton,  Mass.,  Assignor  to  J.  W. 
Davies,  Reading,  Mass.  U.S.  I'ats.  1,200,5.")9 
and  1.200,5t)0.  0<  t.  10.  I'.lKi.  Dates  of  appl., 
Aug.  2,  1913  and  Mar.  Hi.  191!. 

A  F.\TTY  liquid  containintr  inipvu'ities  is  supplied 
to  a  rotjiting  chamber  by  a  pipe  litteil  with  a  valve 
whiih  is  controlled  )i\  the  liquid  when  the  latter 
reaches  a  preileterniined  level.  The  liiiuid  is  dis- 
charged fi-om  the  chamber  by  its  centrifugal  force 
and  is  emulsified  by  passing  it  in  a  thin  film  at 
high  velocity  between  clo.sely  adjacent  surfaces. 
The  impurities  are  retained  against  the  inner  wall 
of  the  rotating  chamber. — W.  F.  !•'. 

Filtering-belt.  J.  M.  Callow.  A.ssignor  to  The 
General  Engineering  Co..  .Salt  l,!ike  City,  Utah. 
U.S.  Pat.  1.201.021,  O.t.  10,  I'JitJ.  Date  ot 
appl..  Mar.  4,  1910. 

An  endl"SS  tr.avelling  filtering-belt  passes  over  two 
pulleys,  the  free  portions  being  horizontal.  Liquid 
is  filtered  through  the  lower  portion  and  the 
caked  material  withdrawn  from  the  upjier  portion 
by  suction  nozzles  arrang<-(l  close  to  and  Ijelow 
the  belt.— W.  F.  F. 

Filter  press.  C.  Sellenscheidt,  Assignor  to  Filter- 
und  Brautechnische  Jl.aschinenfabrik  A.-G.  vorm. 
L.  A.  Enzinger,  Berhn.  U.S.  Pat.  1,202,109, 
Oct.  24.  1910.  Date  of  ajipl..  May  22.  1915. 
Renewed  Aug.  16,  19 10. 

A  NUMBER  ot  similar  discs,  having  ribl>ed  and 
grooved  faces,  a  central  .'ijjertui-e,  and  central  and 
peripheral  flanges,  are  arranged  one  above  the 
other  within  a  casing,  with  discs  of  filter  material 
between  them.  The  grooves  on  the  opposite  faces 
of  each  disc  conummicate  alt<>rnately  with  the 
central  aperture  and  with  the  periphery  of  the 
dLsc.  The  liquid  to  be  filtered  is  forced  into  the 
casing  under  pre.ssini'.  passes  into  the  grooves 
which  communicate  with  the  peripherj-  of  the 
discs,  then  through  the  filter  discs  and  through  the 
grooves  on  the  opposite  face  to  the  condiut  formed 
by  the  central  apertures  in  the  discs. — W.  H.  C. 

Fillers;  Apparatus  for  the  supply  of  compressed  air^ 

gas,  steam,  icaler  under  pressure,  or  the  like  to .. 

A.     Neumann,     Reppen.     Ger.     Pat.     294, 312^ 
Nov.  17,  1915. 

Comphessed  air,  steam,  or  wafer  under  pressure  is 
supplied  to  a  filter-bed  for  cleaning  purposes 
through  a  system  of  non-perforated  pipes,  of 
different  lengths,  each  l>ipe  being  provided  witlk 
a  regidating  valve,  and  with  a  nozzle  at  the  end- 
The  system  of  pipes  Ls  movable  ;  for  example,  the 
pipes  may  project  I'adially  fit>m  a  central  lioUow 
shaft,  which  can  be  rotatiHl.  Tlie  pressure  of  the 
air,  steam,  or  watei-  deliveiwl  thi"ough  each  pipe 
can  1)0  independently  regulated,  and  by  rotating 
the  shaft,  every  part  of  the  filter-bed  is  in  t-um 
brouglit  under  the  influence  of  the  cleansing, 
medium. — A.  S. 


Separator  ;  Centrifugal  - 


N.  J.  Lloyd,  Ui^tte,. 


Mont.     U.S.    Pat.     1,202.397,    Oct.    24,     1910.. 
Date  of  appl.,  Oct.  7,  1914. 

The  bowl  of  the  .separator  has  a  series  of  circum- 
fercntially  spaced  openings  for  the  discharge  of 
the  contents  and  is  jirovidetl  with  a  screwed-on- 
cover  having  a  series  of  notches  which  register 
with  the  openings  in  the  bowl.: — W.  II.  C 
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Dryers.  B.  S.  Harrison,  ManhattAn,  N.Y.,  U.S.A. 
Kng.  I'at.  101,911,  Juno  19,  1010.  (Appl. 
No.  8t5:?2  of  1910.) 

.See  U.S.  Pat.  1,101,075  of  1016  ;  this  J.,  1916,  881. 


IlA.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES.     . 

Cohe-oveti  gases  ;     The  equivalent  of   the  obsenni 
heat  value  of  the  light  oil  [benzol]  scrubbed  from 

.     J.    W.    ShaetTer.     .iViuerican    tias    Inst., 

Oct..  1910.     J.  Uas  Lighting,  1910,   136,  ,•597  - 
398. 

I?E8ULTS  of  inquiries  sent  to  thirty  hy-pi-oduct 
roke  plants  thnnmhiiut  the  l.'nited  Stat  re  slinuf<l 
tliat  the  loss  in  B.Th.L'.  of  the  gas  duo  to  .scrulibing 
out  tho  light  oil  is  only  slightly  greater  tlian  tlie 
h(^at  value  of  the  ligh  toil  removed.  The  heating 
value  of  the  light  oil,  determined  bv  calorimeter 
tests,  was  found  to  be  17.400  B.Th.U.  per  lb., 
to  which  was  added  107  B.Th.U.,  the  latent  heat 
of  vaiK>!isation  of  benzol,  giving  17, .507  B.Th.t'. 
as  the  gros.s  heating  value  per  lb.  of  light  oil  vapour. 
The  corresponding  value  for  pure  benzene  is 
18,793  B.Th.LT.  On  tliLs  Ijasis  the  theiu-eti'-al 
loss  in  Iioating  value  averaged  4-45%,  whiL'-t  the 
actual  loss  determined  by  calorimeter  tests 
averaged  402°,',.  For  an  efficient  scrubbing  plant 
tliese  figures  wovild  reach  5-8%.  The  loss  observed 
in  using  the  gas,  due  to  removal  of  light  oil,  is 
■  onsideralily  greater  than  the  loss  determined  by 
calorimeter,  owing  to  the  diffei-ence  between  the 
gross  and  the  net  heating  values,  and  to  improper 
adjustment  of  the  air  supply  to  the  burners  for  the 
scnibbed  gas.  An  analysis  of  coke-oven  gas 
before  and  after  scrubbuig  is  given .  The  true  value 
of  light  oil  in  a  gas  lies  in  its  effectiveness  per  unit 
volume;  1-1%  of  light  oil  by  volume  furnishes 
7-4%  of  the  total  heat  developed  by  combustion 
of  the  gas.— J.  E.  C. 

Sulphur  ;  Removal  of from  spent  oxide.     E.  J. 

Murphy.     American  Gas  Inst.,   Oct.,   1916.     J. 
Gas  Lighting,  1910,  136,  396—397. 

The  solubility  of  sulphur  in  various  distillates 
(b.pt.  fi-om  150°  to  200^  C.)  from  water-gas  tar 
was  found  to  average  2-85  grms.  per  100  c.c.  at 
20°  C,  the  results  being  almost  identi' al  with 
those  of  Pelouze,  who  used  coal-tar  distillates. 
Extractions  were  also  made  on  spent  oxide,  using 
a  Gooch  crucible  in  a  Ford-Wiley-S«ixhlet  ex- 
tractor. The  I'esults  with  various  fractions  showed 
that,  on  an  avei-age,  55-4  %  of  the  sulphur  and  tar 
was  extracted,  leaving  6-5%  of  sulfhur  in  the 
extracted  .sample.  Tests  on  the  fouling  properties 
of  the  extracted  oxide,  canied  out  on  the  Kune- 
berger  method,  showed  .an  absorption  of  hydrogen 
sulphide  comparing  favourably  with  that  of  any 
good  oxide. — J.  E.  C. 

Gasoline  sfmuiards. 

TiiE  U.S.  Bureau  of  Mines  has,  at  the  request  of 
the  Federal  Government  of  the  District  of  Columbia, 
prepared  tentative  specifications  for  gasoline, 
which  have  b  en  submitted  for  criticism  to  refiners, 
motor  engineers,  and  others,  with  a  view  to 
issuing  final  specifications.  The  specific  gravity 
test  is  not  in<  luded  in  the  specifi'  ations.  The 
requirements  laid  down  in  the  draft  are  that  the 
gasoline  and  its  combustion  products  should  not 
have  a  strong  or  disagreeable  odour ;  the 
gaaoline  should  be  free  from  water,  sediment,  acid, 
sulphur,  etc.,  and  should  not  contain  an  excessive 
percentage  of  unsatui-ated  hydrocarbons,  nor  too 
high  a  per'-entage  of  highly  volatile  proc'ui  ts  whi<  h 
tend  towards  excessive  evaporation  losses  and 
unnecessary  danger  in  handling  and  storage.     The 


gasoline  should  not  contain  any  considerable  per- 
centage of  heavy  or  non-volatile  con,stituents 
whicli  prevent  the  atomi.sati<m  into  engine  cylinders 
of  a  mixture  that  can  be  completely  burnt.  The 
limiting  percentages  of  the  consiituents  men- 
tioned will  be  laid  down  in  the  final  specifications. 

Paraffin  base  oils  ;    Cracking  of  .     The  time 

fatlor  and  temperature  factor  under  pressure. 
G.  KglofT,  T.  Twomey,  and  R.  J.  Moore.  Met. 
and  ("hem.  Eng.,  1910.  15,  .^-2:5— 529.  (Seo  also 
this  J.,  1915,  10«0;    1910,  411,  020,  1008.) 

A  GAS  oil  derived  from  Pennsylvania  crude  petrol- 
eum, yielding  95%  distilling  between  200"  and 
350°  C,  was  cracked  under  a  pressure  of  150  lb. 
per  sq.  in.  and  at  temperatures  from  400°  to 
750°  C,  in  a  steel  lulje,  11-0  ft.  long  and  8  in.  in 
diameter,  thi-ough  which  the  oil  was  passed  at 
rates  varying  from  0  to  30  galls,  per  hour.  Deter- 
minations were  made  of  gasoline  (to  150°  C), 
benzene,  toluene,  and  xylene  in  the  recovered 
oils,  and  also  of  unsaturate<l  hydrocarbons  in 
the  gasoline  and  other  fractions  of  the  recovered, 
oils.  With  an  oU  flow  of  6  galls,  per  hr.  the  amounts 
of  benzene,  toluene,  and  xylene  produced  jvt  400° 
and  450°  C.  were  0  0  and  1-4,  1-5  and  31.  and  1-6 
and  3-2%  by  volume  of  the  original  oil,  respec- 
tively. The  maximum  formation  of  these  hydro- 
carbons collectively  occurred  at  750°  C  and 
36  galls,  per  hr.  and  amounted  to  12-7%;  the 
maxima  for  benzene,  toluene,  and  xvlene  indi- 
vidually were  6-6,  4-5,  and  3-4  %  at  650°,  750°, 
and  600°  C.  and  10,  30,  and  16  gaUs.  per  hr. 
respectively.  The  maximum  formation  of  gasoline 
— 18-1%  by  volume  of  the  original  oil — owurred 
at  450°  C.  and  10  gaUs.  per  hr.  and  also  at  500°  C. 
and  30  gaUs.  per  hr.  The  percentage  of  unsatur- 
ated hydrocarbons  in  the  gasoline  fractions  of  the 
recovered  oils  raneed  between  5-8  and  34-4. 

— W.  E.  K.P. 

Reagents  for  use  in  gas  analysis.  Relative  advatt- 
tages  of  use  of  sodium  and  potassium  hydroxides 
in  the  preparation  of  alkaline  pyrogallol.  Ander- 
son.    See  XXIIJ. 

Method  of  measuring  the  viscosity  of  very  i-^iscous: 
substances.     Ffldd.     See  XXIII. 

Patents. 
Coal    or    the    like;     Apparatus   for    washiitg  ■ 


The  (irange  Iron  Co..  Ltd.,  and  H.  P.  Hoyle, 
Durham.  Eng.  Pats.  15,827,  Nov.  9,  1015,  and 
6223,  May  1,'^1916. 

In  an  apparatus  for  washing  coal,  a  reciprocating 
piston  or  an  oscillating  paddle  with  valves  closing 
during  the  forward  stroke  and  opening  during  the 
reverse  stroke,  is  combined  witli  a  fixed,  inclined 
mesh-plate  or  screen,  the  whole  being  arranged 
in  a  tank  containing  water.  The  piston  or  paddle 
is  placed  at  an  angle  beneath  the  upper  end  of 
the  screen,  so  that  the  agitation  is  progressively 
reduced  towards  the  lower  eno.  The  coal  is 
delivered  from  the  screen  over  an  adjustable  weir, 
whilst  the  dirt  falls  into  a  pocket  with  a  door- 
balanced  so  as  to  discharge  on  reaching  a  certain 
weight. — J.  E.  C. 

Cnal-icashing  apparatus.  E.  O.  Burks  and  N. 
Haves,  Birmingham,  Ala.  U.S.  Pat.  1.201,143, 
Oct.  10,  1916.  Date  of  .appl.,  Aug.  10,  1915. 
.\.  SERIE.S  of  overflow  tanks  is  combined  with 
jigging  apparatus,  fine  coal  passing  to  one  tank 
and  large  coal  to  another.  The  overflow  waiter 
from  the  fine  coal  tank  is  filtered  through  the  large 
coal  and  the  clear  water  is  returned  to  the  jigging 
apparatus,  whilst  unfiltered  dirty  water  from  the 
fine  coal  tank  is  returned  to  the  "  bone  coal  " 
elevator  tank. — J.  E.  C. 
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t'liel  blticks.     H.   H.  Kelsov  ami  A.  ('.  \i.  Wobl>, 

London.    Knp.  Vat.  l.">.-_':<«,  Oct.  2S,  li>15.  | 

KtJEl.  block.<  siiital'le  for  camp  stoves  ai-o  «-oni-  | 
posed  of  plnstor  of  Taris  112  lb.,  paraffin  wax  or 
vegetable    oils    ov    fats    :?7  lb.,    with    or    without 

■iupar  1!  lb.,  and  a  suitable  dye  in  crude  glycerin  j 

.'W  a  \fhiclo.     The  mixture  is  melted,  itdled  into  ■ 
c;rooved  slabs,  and  l>roken  into  blocks.     The  blocks 

may   be   ignited    by   attached   celUdoid  strips,   or  ; 

waxed  cotton,  wii-k  fabrics,  or  niatch-bcail   com-  , 

position. — W.  F.  F.  i 

Sprtil  tiir  bark,  jniit.  iiiul  the  like  :    Trcalimitt  of '■ 

for  use  as  fuel.  ,1.  Mackenzie.  Aliddle-slnouish.  Eng.  ! 

Pat.l01,7;H»,.Ian,lo.  1010.(Appl.No,0S0of litlti.)  ; 

SPKNT  bark  is   compressed   to   remove  moisture,  i 

mixed  with  coal  tar  pitch,   with  or  without  the  [ 

^Wldifion    of    peat,    sjiwdust.    coal    or    coke    dust.  , 

heated,  and  compressed  into  briquettes. — J.  E.  C.  . 

Fuel  ;    Conipoailioyi .     K.  IT.  Smirk,  Lj'tham, 

I.Anc$.       Eng.    Pat.    lOl.SKi,    .Tan.    2(i,     UUti. 
(Appl.  No.  1215  of  1010.) 

Brewers'  barm  or  yeast  Ls  mixed  with  coal  or  coke  ! 

dust,  small  coal  or  coke,   or  other  suitable  pul-  j 

verised  carbonaceous  material,  and  water  to  form  ' 

a  paste  which  is  moulded  into  briquettes.     Saw-  > 

•lust,    peat    dust,    tanners'    spent    wa.stc,    dyers'  i 

waste,  coffee  husks,  or  spent  hops  mar  also  be  i 
added.     (See  ako   Ens.    Fat.    U.990   of'  liH.5.) 

— ^^^  f.  f. 


,    c.  B. 

Tullv,  Westminster.  Eng.  Pat.  101,815,  Jan.  27, 
1910.     (Appl.  Xo.  1318  of  1910.) 

Jn  a  plant  manufacturing  coal-gas  and  water-gas 
by  separate  independent  means  but  withdrawing 
the  products  from  both  by  a  common  exhauster, 
tiic  water-gas  element  consists  of  generators 
operated  in  cyclic  fashion,  bo  as  to  supply  an 
uninterrupted  stream  of  water-gas.  The  steam, 
air,  and  snift  valves  are  controlled  by  levers 
operated  by  a  cam  shaft  driven  through  reduction 
gear  liy  the  steam  engine  operating  the  lilower, 
in  such  a  manner  that  two  generatoi's  are  always 
delivering  water-gas  whilst  the  third  is  being 
Idown. — J.  E.  C. 

'Jtw  rich  in  carbon  monoxide  ;  Melhod  of  making 

.     H.    Foersterling,    Perth    Amboy,    N.J., 

.\s3ignor  to  The  Eoessler  and  Hasslacher  Chemi- 
cal Co.,  New  York.  V.H  Pat.  1.200,719,  Oct. 
10,  1910.     Date  of  appl.,  Nov.  9,  1912. 

CvRBON  dioxide,  steam,  and  air  are  passed  through 
a,    body   of   incandescent   coke,   prf>ducing  a   gas 


Powdered    coal    and    analogous   fuel ;     Process    of 

burning .     E.  P.  Roberts,  Cleveland,  Ohio. 

U.S.  Pat.  1.200,028,  Oct.  3,  1910.    Date  of  appl., 
Dec.  10,  1915. 

<kjAl.  dxist,  gas,  or  oil  and  an  insuflicient  supply 
of  air  are  admitted  at  one  end  of  a  combustion 
chamber  and  ignited.  Subsidiary  streams  of  gas 
ivnd  secondary  air  are  admitted  so  a^  to  deflect 
the  main  stream,  compelling  it  to  follow  a  sinuous 
path  between  the  iidet  and  outlet.  The  secondary 
lir  completes  the  combu.stion. — J.  E.  C. 

Heating  [coke-oven  iralls  and  the  like]  ;   Art  of -. 

A.  Roberts,  Evanstou,  111.    U.S.  Pat.  1,200,871, 
Oct.  10,  1910.     Date  of  appl.,  Aug.  5,  1915. 

In  a  coke-oven  wall  or  the  Like,  the  gases  are 
•  aused  to  impinge  repeatedly  and  violently  against 
portions  of  the  wall  as  they  pass  from  inlet  to 
'/utlet.  The  amount  of  impingement  increases 
towards  the  outlet,  giving  an  increased  heat 
transfer,  compensating  for  decreased  temperature 
of  gases,  and  securing  uniform  heating  effect. 

—.1.  E.  C 


ffa.8  ;    ApparutuH  for  manufacture  of- 


rieh  in  carbon  monoxide.  This  gas  is  cooled,  by 
using  it  to  generate  steam,  and  is  then  burnt. 
Carbon  dioxide  is  seivviiited  from  the  pivducts  of 
combustion  by  a  liquid  alisorbent.  whicli  on 
further  heating  liberates  the  carbon  dioxide.  The 
carbon  dioxide,  thus  liberated,  along  with  a  portion 
of  the  steam  pniduced,  and  air,  is  admitted  into 
a  mass  ot  incandescent  coke. — J.  E.  C. 

Gas-produrcr.  W.  J.  Ijav.  Melville,  .Saskatchewan, 
Canada.  T^.S.  Pjvt.  1,200,857,  O.t.  10,  lOKi. 
Date  of  appl.,  .Tuly  10.  1915. 

In  a  gas  prodiicer,  a  water  jacket  is  combined  with 
an  air-inlet  casting;  the  water  surrounds  air-inlet 
pipes  which  communicate  with  the  exterior  air  and 
the  space  abovi>  the  water  in  the  jacket. — J.  E.  C. 

Gas  ;  Process  and  apparatus  for  removing  tar  and 

other   condensables   from .     W.    C.    Daj-ton, 

Assignor  to  G.  II.  .Smith,  Buft'alo,  N.Y.  "U.S. 
Pat.  1.200.442,  Oct.  3,  1910.  Date  ot  appl., 
Feb.  5,  1914. 

G.v.s  is  expanded  undtT  partial  vacimm  in  a 
cylinder,  tlien  compressed  to  a  predetermined 
degree,  and  discharged  through  a  nanrtw  slit,  of 
such  dimensions  as  to  agglomerate  the  tar  particles, 
into  .an  expansion  chamber  in  which  separation  of 
gas  and  liquid  takes  phue. — ,T.  E.  C. 

Ammonia  ;  Prnress  for  returning  condensed to 

distillation  gases.  K.  Burkheiser,  Dortmund. 
Oer.  Pat.  294,130,  Feb.  25,  1910. 

The  ammoniac.al  liquor  is  distilled,  and  the  con- 
centrated liquor  thus  fibtained  Ls  brought  in  contact 
with  the  hot  crude  gas  before  the  latter  is  treated 
for  the  recovery  of  ammonia  by  the  direct  or  semi- 
direct  process. — A.  S. 

Petroleum   oils ;   Process   and  apparatus    for  coi>- 

verting  heavy into  light  oils.     M.  J.  Trumble. 

Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  15,084, 
Oct.  25,  1915. 

Petrolkum  oil  is  forced  thwjiigh  a  coil  (heated  to  a 
sufficient  degree  to  ciack  the  oil),  at  such  velocity 
and  pressure  as  to  convert  the  oil  into  a  foam. 
The  foam  passes  into  a  chamber  in  which,  the 
lighter  vapours  separate  and  arc  condui'tcd  to 
dephlegmating  and  condensing  plant .  The  heavier 
products  are  collected  and  returned  to  the  heating 
coil,  thus  forming  a  closed  ring,  the  volume  being 
maintained  by  the  addition  of  fresh  oil  equivalent 
to  the  volume  of  light  products  condensed  and 
removed. — J.  E.  C. 

Petroleum  ;  Process  of  and  apparatus  for  distilling 

.     A.  S.  Hopkins,  Assignor  to  The  Standard 

Oil  Co.,  Neodesha,  Kans.  U.S.  Pats.  (A) 
1,199,403  and  (B)  1,199.404.  Sept.  20.  1916. 
Dale  of  appl.,  Dec.  18,  1915. 
(A)  Pi:ti!olki;m  hydrocarbons,  having  boiling 
points  above  .500°  F.  (200°  C),  are  distUle<l  from 
050"  to  850"  F.  (340'  to  4,50°  C),  and  under  a 
pressure  of  upwards  of  four  atmospheres.  The 
mixed  vapoui's  are  led  from  tlie  still  to  a  reflux 
fractionating  surface  condenser  in  free  couunumca- 
tion  witli  the  still,  the  surfaces  of  the  condenser 
being  cooled  l)y  a  regulated  quantity  of  fresh 
stock  of  the  petixjleum,  so  that  the  latter  is  heated 
and  a  constant  temperature  maintained  in  the 
vapour.  The  heated  stock  is  mixed  with  the 
distillate  formed  in  the  reflux  condenser,  and 
the  mixture  led  to  the  still  through  the  vapour 
outlet  pipe.  Tlie  vapours  passing  the  condensei 
are  carried  otT  and  separately  condeuse<l  and 
collected,  (b)  The  ajiparatus  is  compi>sed  of  a  still, 
an  inclined  dephlegmator  leading  in  an  upward 
direction  from  it.  and  a  vertical  cylindrical  con- 
denser shell  .-icting  as  a  reflux  fractionating  surfaci- 
condenser,  the  lower  end  of  the  latter  beioir  in 
communication  -with  the  upper  end  of  the  de- 
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phlecfmati'rso  ns  to  roreivo  vapouis  therefi-om  and 
discliarco  oondinsi'd  liquid  into  it.  The  sholl  i.s 
subdivided  by  inti-rnnl  partitions  into  nppor  and 
lower  vapour  i(iin])ailincnts  and  intcrniediato 
condensinir  i^issagcs.  ("nld  liquid  i.s  fed  to  tho 
outer  walls  of  tlic  condensiuR  pas.-iac;c.s,  the  feed 
heing  controUctl  by  a  valve  and  a  thermostat. 
■  icated  in  the  upjier  vapour  conijjartnient ,  the 
hermostat  opeiiitini;  means  for  repulatinp  tlie 
.  alve.  The  cooliufr  liquid  is  led  throut;h  a  transfer 
ircuit  to  the  upper  eml  of  the  dephlefiinator  after 
;;  has  traversed  the  condenser,  and  means  are  pi-o- 
vided  for  rarryins  i  ilf  and  separately  rondensinp  the 
vapours  leavini;  the  upper  vapour  compartment. 

— B.  X. 

jLt^jininf)  nuihod  and  apparatus  [for  qasolitir]. 
A.  N.  Ken-.  Tulsa.  Okla.  U.S.  I'at.  l'.l»'4.9(i::. 
Oct.  3,  leiti.     Date  of  appl.,  Feb.  19,  I'JIG. 

<  '.^ING  he-ad  gasoline  is  distilled  iu  a  steam  still 
under  moderate  pressure,  and  the  distillation 
product  is  settled  and  cooled,  the  light  volatile 
I  pactions  being  run  ofl',  down  to  approximately 
'li"  B.  (sp.gr.  04)2)  in  a  finely  divide<l  form  anil 
•baorbed  in  a  low  grade  product,  such  as  najihtha 
'■r  the  like,  so  as  to  enrich  the  latt«r.  The  pro- 
iuet,  from  approximately  96  to  72"  B.  (.sp.gr. 
11-62 — 0-69),  is  run  into  a  container,  and  the  heavier 
distillate  is  graded  in  tanks  at  predetennined 
;;raviti88. — B.  X. 

Motor  spirit   [from   petroleum]  ;     Process  for  pro- 

dtwing  a  ncu- .     W.  Landes,  Wichita.  Kans. 

U.S.    Pat.    1.199.909,    Oct.    3,    1910.     Date  of 
appl.,  Feb.  9.  1915. 

<'BCinE  petroleum  is  forced  from  a  tank,  or  tanks, 
through  a  nozzle,  and  is  distrharged  in  a  minute 
stream  into  a  casing  co-axial  with  the  nozzle. 
Steam  is  injected  into  the  casing  for  preheating 
.ind  initially  expanding  the  oil  while  in  the  nozzle, 
the  steam  subsequently  cutting  through  the  stream 
of  oil  transversely  to  its  path,  thus  again  expanding 
the  oil  and  dissipating  the  paitides.  Tlie  oil 
issues  from  the  casing  in  an  exceedingly  fine  mist 
into  one  end  of  an  expansion  chamber  heated  to 
ipproximately  180=  F.  (82°  C),  thus  fm-ther  ex- 
i'anding  the  mist  and  causing  instantaneous 
.  aporiaation  of  the  highly  combustible  and  volatile 
onstituents  of  the  petroleum.  Tlie  homogeneous 
-«8,  thus  produced,  is  allowed  to  travel  slowly 
through  the  heated  expansion  chamber,  to  separate 
the  heavier  and  more  bitirminous  components, 
and  the  gas  is  conducted  to  a  primary  condenser, 
within  which  it  is  sprayed  with  a  condensing 
medium.  The  gas  is  finally  passed  to  a  secondary 
condenser,  and  the  resulting  fliud,  forming  a 
highly  combustible  and  volatile  homogeneous  fluid 
of  low  specific  gravitT,  is  conducted  to  a  receiver. 

— B.  N. 

Coal  gas  ;   Method  and  apparatus  for  manufacturing 

.     A.     E.     White.    London.     From    Riter- 

Oonley     Manufacturing     Co.,     Leetsdale,      Pa., 
U.S.A.     Eng.  Pat.  16,891,  Dec.  1,  1915. 

Seb  U.S.  Pats.  1.167.149  and  1,167.1.50  of  1916  : 
this  J.,  1916,  245. 

Gas  prodwers.  P.  A.  J.  Cousin,  Loos-lez-Lille, 
Prance.  Eng.  Pat.  28,446,  Dec.  9,  1913.  Under 
Int.  Conv.,  Dec.  9,  1912. 

See  Addition  of  Dec.  9,  1912,  to  Fr.  Pat.  43.5,5.32 

of  1911  ;  thLs.T.,  1913,647. 
I- 

Btcovery  of  aluminium  chloride  [from  oil-con- 
taininn  residiiesl     U.S.Pat.  1,202.081.     SecVll. 

Manufetclure  of  a  binding  medium  for  tor-macadmn 
roids.     Ger.  Pat."  204.481.     See  IX. 
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Lifiht ;    Limits  of  the  production  of 


.by  radia- 
tion :  the  so-called  mechanical  equivalent  of  lifiht, 
and  electric  inrundcscence  lamps.  .\.  Meyer,  Be- 
leuchtungstechn.  Ges..  Sept..  1916.  /,.  angew. 
Chem.,    1916,    29,  Wirts.haftl.    Teil,   618—019. 

The  author  ondeavom-s  to  find  a  relationship 
between  the  illuminating  power  of  a  radiant  body 
similar  to  Stefan's  Law  connecting  the  radiation 
of  heat  and  temperature  of  a  black  body.  The 
number  of  watts  required  to  produc  n  luminosity 
of  1  spherical  candle  power  (12-57  lumi-ns)  from 
a  black  body  at  various  temperatures  with  an 
efficiency  of  0-4 — 0-75  may  lie  calculated.  The 
minimum  amount  of  power  required  is  00103  watt 
at  5300  abs.  It  is  also  possible  to  determine  the 
efficiency  of  an  illuminant  if  the  temperature 
of  a  black  body  at  which  the  latter  exhibits  the 
same  enei-gy  distribution  as  the  Illuminant  is 
known.  The  temperature  of  the  filament  in 
commercial  electric  lamps  is  not  economical ;  a 
much  greater  efficiency  is  obtained  at  4000°  abs., 
but  there  Ls  no  advantage  in  a  temperature  above 
6000°  abs.  Carbon  has  a  greater  efficiency  than 
a  truly  black  body,  and  lamps  with  a  metallic 
filament  in  vacuo  are  far  superior  to  carbon  filament 
lamps.  Met^Uic  filament  lamps  filled  with  inert  gas 
are  less  efficient  than  the  corresponding  vacuum 
lamps,  but  have  the  advantage  that  they  may  be 
operated  with  the  filament  at  a  higher  temperatiu'e. 
The  author  has  calculated  tho  percentage  of  the 
energy  applied  to  the  lamp  which  Ls  emitted  in  the 
form  of  optically  useful  light  in  lamps  under  normal 
conditions  as  follows: — Carbon  filament,  0-35%; 
tantalum,  0-70';',;  ;  tungsten,  1-05%  :  "  half -watt  " 
lamp,  2-55%.  Tliese  figures  are  better  than  those 
for  a  black  body,  but  are  far  removed  from  the 
efficiencies  theoretically  possible. — A.  B.  S. 

Flame  arc  in  chemical  manvfaclure.  W.  R.  Mott 
and  C.  W.  Bedford.  J.  Ind.  Eng.  Chem.,  1916. 
8,  1029—1035. 

A  Fi..\itE  arc  operated  at  high  amperage  is,  in 
proportion  to  power  taken,  the  most  efficient 
known  light  source  for  photochemical  reactions 
such  as  the  chlorination  of  hydrocarbons.  The 
white  flame  arc  is  ah'eady  exteiisiveh-  used  in 
photo-engraving,  blue-printing,  and  other  photo- 
graphic work,  and  has  recently  been  <ipplied  to  the 
testing  of  d\  es  for  fastness  (see  this  J.,  1915, 1084). 
A  single  flame  arc  can  be  made  ten  to  twenty 
times  more  powerful  a,s  to  phot.-jchemic-al  effect 
than  any  other  single  lamp  except  the  high 
amperage  enclosed  arc,  and  is  three  times  more 
powerful  than  the  latter  at  the  same  amperage. 
The  white  flame  aiT,  is  more  i)Owerful  than  flame 
arcs  of  other  eoloiu-s  for  many  purposes  and  is 
better  .-iuited  for  use  with  vessels  of  ordinary 
glass,  which  transmits  nearly  the  whole  of  its 
active  rays.  Tho  fight  of  the  wliite  flame  arc 
extends  very  little  into  the  far  ultra-violet  (beyond 
3000  A)  and  is  very  similar  to  sunlight  plus  blue 
skylight.  Its  photographic  eiTect  on  '•solio "  paper, 
within  the  limits  of  moderate  arc  \oltages  (40 — SO), 
can  be  expressed  approximately  by  the  expression, 
KCi'*(V — 23),  where  (■  is  the  current  (continuous) 
in  amperes,  V  is  the  arc  volt  age.  a  nd  K  is  a  constant, 
having  the  value  0-0085.  with  an  average  deviation 
of  ±0-0009  :  the  standard  of  reteivnce  (100)  is  the 
photographic  effect  of  a  110-volt  continuous  current 
llame  arc  lamp  operating  at  25  amperes  and  65  arc 
volts.  A  high-amperage  enclosed  arc  lamp  may  be 
■  adapted  for  Use  with  flame  carbons,  part  of  the 
j  current  being  shunted  around  the  usual  lamp 
re-sistance  and  solenoid  and  through  a  resistance 
I  capable  of  carrying  15 — 20  amperes  at  55  volts 
'■  without  deterioration  :    in  a  similar  .arrangement 
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Cl.  ui.— tab  and  tar  products. 


[Deo.  IS,  1*1«. 


for  alt«niatiug  current  .1  rea<-tance  coil  is  inserted 
in  tlio  sluint  circuit  instead  of  the  rcsistjinco. 
The  whit4>  llame  aiv  lias  been  used  successfully 
iu  connection  with  the  chloriaation  of  natural  gas 
for  the  niatuifactiuv.'  of  chloroform. — A.  S. 


Patekts. 


A.  n. 


Chareotil ;     Preparation   of  regelable  — 

BoQiiATti.    Ix)ndon,      T.    E.   Ride  and  J.  Nicol, 
Liverpool.     Eng.  I'at.   10,622,  July  21,  1915. 

Veget.vble  charcoal  is  prepar^-d  by  heating  a 
carbonaceous  material  of  vegetable  origin  in  the 
presence  of  a  carbonate  or  oxide  of  an  alkaUne 
earth  metal,  e.g.,  calcitim,  to  a  bright  red  heat  (about 
1000"  C).  At  least  30°^,  of  chalk  should  be  used, 
;iad  after  heating,  the  material  is  washed  with 
hydrochloric  a<-id  until  free  from  Ume,  and  finally 
with  water  to  free  it  from  acid. — J.  E.  C. 

Relort.  J.  L.  Grafflin  and  IT.  M.  Chase,  Wilmington, 
N.C.  U.S.  Pat.  1,200.00»),  Oct.  10,  1910.  Date 
of  appl.,  Aug.  5,  1913. 

A  RETOKT  for  dr>-  distillation  is  fitted  with  a 
vapour  outlet  having  an  upwardly  opening  mouth 
near  the  bottom  of  the  retort  and  a  vapour  outlet 
with  a  downwardlv  opening  mouth  at  the  top. 

—J.  E.  C. 

Retort  or  still.  H.  MacBae  and  H.  M.  Chase, 
Wilmington,  X.C.  U.S.  Pat.  1.200,034.  Oct.  10, 
1910.     Hate  of  appl.,  June  23,  1914. 

A  SERiKs  of  concentric  heating  coils  is  ari'anged 
within  a  retort,  with  spaces  between  them  to 
receive  a  nou-hquid  material  for  distillation. 
The  innermost  ccU  surrounds  a  passage  open  at 
lK)th  ends  and  through  which  a  current  of  gas  is 
circulated  towards  the  end  opposite  to  the  off- 
take.—J.  E.  C. 

Itclort  carbon  ;     Method  for  pruducing  pure  ■ . 

E.  SzJU-vasA-,  Budapest,  Austria-Hungarj-.    U.S. 

Pat.  1,199.220,  .Sept.  26,  1916.     Date  of  appl., 

Feb.  12,  191.".. 
Metiiase  Ls  decomposed  by  passing  it  over  frag- 
nicnte  of  carbon  heated  to  a  glowing  condition, 
■file  fragments  are  kept  moving  and  are  removed 
after  increasing  in  size,  being  replaced  by  a  (juantity 
of  fragments  of  smaller  size. — J.  E.  C. 

Retort ;    RevoUible .      W.   Thomas,   Nanaimo, 

B.C.,  Canada.   U.S.  Pat.  1,201,531,  Oct.  17,  1910. 
Date  of  appl.,  June  4,  1915. 

See  Eng.  Pat.  91.56  of  1915  ;    this  J.,   1910,  827. 

JleUtllic  filaments  for  inccmdesccncc  electric  lamps 
and  for  other  purposes  ;  Process  for  manufac- 
turing— . — .  K.  Nlshimoto,  Tokyo,  Japan. 
U.S.  Pat.  1,201.011,  Oct.  17,  1916.  Date  of 
appl..  May  21,  1015. 

See  Eng.  Pat.  7829  of  1915;    this  J..  1910,  731. 

Art  of  healing  [coke-oven  trails  and  the  like].     T^.S. 
Pat.   1,200,871.     See  IIa. 


m .— TAR  AND  TAR  PRODUCTS. 

Benzene  ;    Conditions  fir  the  forntalion  of  explosive 

mirltires  of tcilh  air.    Martini  und  Iliincke. 

Cliera.-Zeit.,  1910,  40,  948—949. 
Co.VTRABY  to  a  common  belief,  mixtures  of  benzene 
vapour  with  air  explode  within  wider  limits  than 
mixtmres  of  petroleum  spirit  with  air.  In  the  ca.se 
of  petroleum  spirit,  mixtures  containing  from  2-4 
to  4-9%  were  explosive,  whilst  for  mixtures  of 
benzene  vapour  with  air  the  limits  of  explosibility 
were  from  2-7  to  6-5%.  Determinations  of  the 
partial  pres-ures  of  the  vapours  at  different  tem- 


peratures showed  that  to  be  reasonably  certain  of 
avoiding  the  risk  of  explosion  with  benzene 
vapour  by  exceeding  the  upper  limit  of  explosi- 
bility in  the  air  in  the  benzol  store.  tempiTatures 
of  at  least  30'^  C.  are  necessary.  Owing  to  it* 
greater  volatility  petroleum  sjiirit  fivquently 
forms  mixtures  at  ordinary  tenipeiatures,  which 
exceed  the  upper  limit,  and  are  tbeiefore  not 
explosive.  Iiupuro  benzene  left  on  tlu;  interior 
of  cans  evaporates  very  slowly,  and  in  sjiitc  of 
careful  blowing  with  air  or  steam,  and  exposure 
of  th  !  open  can  to  the  air  for  several  days  may 
still  remain  in  sutlicient  quant  it  y  to  form  explosive 
mixtures  with  air. — C.  A.  M. 


-h,, 


Naphthols  ;  Discrimination   bcln'ceti  the  tieo 

the  tHanyl  sulphate  reagent,     (i.   Deniges.     Ann. 
Chi.m.  Anal>'t.,  1910,  21,  210—217. 

An  intense  green  coloration  is  produced  when 
o-naphthol  (not  more  than  0  01 — 0  02  grm.)  is 
shaken  with  2 — 3  c.c.  of  the  reagent  .suggested 
for  certain  alkaloids  (see  page  1234)  but  ;a-naphthol 
gives  a  ))loo<l-red  colour  under  similar  conditions  ; 
on  diluting  the  liquids  with  acetic  acid  the  colour 
given  by  a-naphtliol  becomes  reddLsh-violet  whilst 
that  given  by  /i-naphthol  remains  unch.angcd.  If 
the  napbthol  is  first  dissolved  in  10 — 20  drops  of 
acetic  aci<l.  and  2 — 3  c.c.  of  the  reagent  is  carefully 
added,  to  form  a  lower  layer,  a  green  ring  sur- 
mounted by  a  reddish-violet  layer  is  formed  in  the 
case  of  o-naphthol.  and  a  blood-i-ed  ring  in  the 
case  of  /i-naphthol.  Xaphthol  enters  behave  like 
the  free  naphthols  if  they  are  warmed  slightly 
with  the  reagent. — J.  H.  L. 

Method  of  measuring  the  viscosity  of  very  I'iwous 
substances.     Feild.     See  XXIII. 


Patents. 


Phenol ;  Manufacture  of 
on-Tees.     Eng.    Pat. 


.     D.Tyrer,  Stockton- 

101,807,    Jan.    12,    1916. 


(Appl.  No.  522  of  1916.) 
A  METHOD  of  obtaining  sodium  benzenesulphonate 
from  the  mixture  of  benzenesulphonic  acid  and 
sulphuric  acid  resulting  from  the  sulpbonation  of 
benzene,  consists  in  adding  a  quantity  of  a  base 
forming  an  insoluble  sulphate,  sufficient  to  convert 
the  acids  into  sulphonate  and  .sulphate  respec- 
tively, and  to  neutralise  a  quantity  of  nitro  rake 
equivalent  to  the  sulphonic  acid,  and  then  adding 
the  above  quantity  of  nitre  cake.  The  quantities 
of  base  and  nitre  cake  may  bo  adjusted  so  as  to 
produce  iji  situ  some  of  the  caustic  soda  require*! 
for  subsequent  conversion  of  sodium  benzcoe- 
sulphonate  into  sodium  phenoxide.  For  examj)le, 
100  i)arts  of  the  sulpbonation  piixluct,  containing 
85%  of  sulphonic  acid,  is  treatetl  with  2000  parts 
of  a  solution  containing  244  parts  of  sodium 
blsulphate  and  100  parts  of  finely  powdered  quick- 
lime. The  solution  is  filtered,  treated  with  145 
parts  of  barium  hydroxide,  and  again  filtered. 
The  resulting  solution  contains  sodium  benzene- 
sulphonate and  sufficient  caustic  .soda  to  convert 
it  into  phenol.  The  solution  is  evaporated  and  the 
product  fused. — J.  E.  O. 

Benzyl  chloride  from   toluene  :   Process  of  making 

.     V.    Ellis,    Montclair,    N.J.,    A.ssignor   to 

Chadeloid  Chemical  Co.,  New  York.     U.S.  Pat. 
1.202,040,Oct.24,1910.  Date<}fappl.,Aug.l6,1912. 

A  MIXTURE  of  toluene  vapour  with  sufficient 
chlorine  to  combine  with  25—50  %  of  the  toluene 
is  passed  through  a  heated  zone  where  it  is  sub- 
jected to  a  gradually  increasing  temperature  above 
the  boiling-point  of  toluene,  the  benzyl  <  hlorido  is 
condensed,  and  the  toluene  after\vard3  condeiwod 
is  free<l  from  hydrogen  chloride  and  again  used  in 
the  proctsss. — F.  W.  A. 
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1     ^.3-Diketodihi/drolhionapktheneB ;    Manufacture    of 

.    n.  StollcS  lloirtelbers.    Oer.  Vat.  291,750, 

Jan.  17,  1014.     Addition  to  Ger.  Pat.  281,010. 

2.3-DlKETODlHYDROTHIONAPHTirENES, 

C.H,<pO-^CO, 

are  obtained  by  treating  aromatic  niorcaptaiis 
with  oxalyl  chloride,  and  subjectint;  the  re.siiltint; 
chlorides  of  formula,  R.S.CO.CO.Cl,  to  the  action 
of  condensing  agents.  Methyl-2.3-diket<^>dihydi'o- 
thionaphthene,  glistening  yellowish-red  leaflets, 
m.pt.  144°  C,  is  obtained  in  this  way  fixuu  p- 
thiocresol. — A.  S. 

li-yitro-l-aniinobcmcne-&-sulphonie    acid  ;     Mtnni- 

facturc   of .     Farbenfabr.    vorm.    F.    Bayer 

und  Co.     Ger.  I'at.  294,547,  F'eb.  (!,  1915. 

7fi-NiTROANiUNE  is  sulphonated  at  120° — 140°  r. 
with  the  calculated  quantity  or  a  slight  excess  of 
I'liniing  sulphuric  acid,  and  the  product  is  cooled 
and  stirred  with  water.  The  sulplionic  acid 
separates,  and  is  filtered  off  and  washed.  It  may 
be  purified  by  means  of  its  sparingly  .sohil)!^ 
sodium  salt. — A.  S. 

Tar   dtslillate.1 ;    Method   of   producing   pure- -■. 

M.    Melaniid,    PVeiburs,    Germany.     V.S.    Pat . 
l,201,t;01,Oct.l7,19U).bateofappl.,JunelO,19i:!. 

Nee  Addition  of  Sent.  30,  1912,  to  Fr.  Pat.  448.650 
..f   1912  ;  this  J.,   1913,  415. 

Manuiiiciurc  of  a  binding  medium  for  lar-macadam 
roads.     Ger.   Pat.   294,481.     See  IX. 


IV.— COLOURING  MATTERS  AND  DYES. 

hidigo;   Rapid   volumetric   determination   of . 

S.  M.  Jones  and  W.  Spaans.  J.  Ind.  Eng.  CTiem., 
1916,  8,  1001—1002. 

The  method  consist-s  in  titrating  the  disulphonic 
acid  of  indigo  with  a  solution  of  sodium  formalde- 
hyde-sulphoxylate  in  an  atmosphere  of  hydrogen, 
the  reduction  of  the  indigo  being  accelerated  by 
addition  of  sodium  bisulphite,  the  efiect  of  which 
is  to  libei"at€  sodium  sulphosylate  from  the  form- 
aldehyde-compound. One  grm.  of  indigo  powder 
(or  2  grms.  of  50  %  paste  or  5  grms.  of  20  %  paste)  is 
.sulphonated  with  15  c.c.  of  sulphuric  acid  ot 
sp.gr.  1-84  (2 — 4  hours  at  55°— 60°  C),  and  after 
cooling,  the  sulphonated  product  is  diluted  to 
1  litre  with  water,  fdtcred,  and  50  c.c.  of  the 
solution  and  50  c.c.  of  a  35%  solution  of  sodium 
bisulphite  are  placed  in  a  300  c.c.  Erlenn.eyer 
flask  closed  by  a  stopper  carrying  a  tlicrmometer, 
the  stem  of  a  burette,  and  an  inlet  and  outlet  tube 
lor  hydrogen.  The  solution  is  heated  to  75°  C, 
a  vigorous  current  of  hydrogen  is  passed  through. 
and  the  indigosulphonic  acid  titrated  with  a 
.solution  of  1  grm.  of  sodium  formaldehyde- 
sulphoxylate  (Rongalite  C)  in  1  litre  of  water. 
The  amount  of  suliihoxylate  required  is  firet 
determined  approximately  by  a  rapid  preliminary 
titration.  The  forraaldehyde-sulphoxylate  solu- 
tion is  standardised  by  .a  determination  carried 
out  in  exactly  the  same  way  with  1  grm.  of  C.P. 
indigo.     (Compare  Bloxam,  tins  J.,  1906,  735.) 

— A.  S. 

Anthocyanins  ;     Investigation   of  the  .     Parts 

XI.~XVIII.  R.  Willstatter  and  others. 
Annalen,  1916,  412,  113—251.  (See  this  J., 
1916,  300.) 

Thr  anthocyanins  constituting  the  colouring 
mattei  of  a  further  series  of  flowers  and  fruits  ha\e 
been  investigated,  and  in  confirmation  of  deduc- 
tions diawn  from  previous  work,  it  appears  that 
in  spite  of  the  m\UtipUcity  of  anthocyanins,  the 
.inthocyanidins  or  sugar-free  colouring  matt  ere 
which  they  yield  are  few  in  number,  in  fact  all  the 


anthocyanin.s  examined  proved  to  be  glucosldes 
of  pi'hirgonidin,  cyanidin,  or'dclphinidiu  f)r  their 
methyl  ethei's,  dilVering  in  the  nature,  the  number, 
and  mode  of  combination  of  the  sugar  residues. 
From  Salvia  sp.  the  anthocyanin  salvianin  was 
isolated,  which  on  hydrolysis  gave  2  mols.  of 
dextrose,  malonic  acid,  and  ])elargonidin.  As 
intermediate  products  the  normal  diglucoside 
salvinin  (ddoride,  (^rlfaiOiiCl),  and  a  beautifully 
crystallising  (-ompound  salvin,  containing  appar- 
ently 2  moL<.  II  jO  less  than  salvinin,  were  isolate*!. 
Tlie  formation  of  a  monoglucoside  wa,s  also  detected, 
but  it  was  not  identical  with  pelargonenin,  the 
monoglucoside  Isolated  as  an  intermediate  product 
of  the  hydrolysis  of  polargouin  to  the  sugar-free 
pelargonidin.  From  the  chrysanthennun  a  new 
monoglucoside  of  cyanidin,  chry.santheniin, 
was  isolated.  It  gave  a  Bordeaux  red  crvstalline 
chloride,  C, ,H , lO , ,C1.  F^om  the  ast«r  an  isomeric 
but  not  identical  monoglucoside  of  cyanidin  wa.s 
obtained  to  which  the  name  asterin  was  given. 
Its  chloride  formed  bronze  brown  prisms,  differing 
in  solubility  and  other  particulars  from  chrysan- 
themin.  A  second  mr,noghicosi<le,  callLstephin, 
was  also  isolated  from  the  colouring  matter  of  the 
aster.  This  substance  proved  to  be  a  derivative 
of  pelargonidin,  but  was  not  identical  with  the 
above-mentioned  pelargonenin.  The  glucosides 
of  cyanidin  are  widely  distributed  among  the 
fruits,  and  were  found  in  berries  differing  in  colour 
from  yeUowi.sh-red  to  deep  blue.  The  investigation 
of  the  anthocyanins  of  the  fruit  of  two  species  of 
Pruntcs,  the  cherry  and  the  sloe,  revealed  the 
presence  of  two  different  diglucosides  of  cyanidin, 
keracyanin  and  prunicyanin  respectively.  The 
former  bears  a  close  i  esembl.ince  to  cyanin,  whUst 
the  latter  has  a  similar  relationship  to  meco- 
cyanin,  the  anthocyanin  of  poppy  petals.  Both 
the  fruit  anthocyanins  however  are  characterised 
as  rhamnoglucosides,  as  distinct  from  the  petal 
anthocyanins  In  which  both  sugar  groups  are 
dextrose  residues.  Apart  from  the  rhamnose 
content,  prunicyanin  is  probably  quite  similarly 
constituted  to  mccocyanin,  whicli  it  resembles 
in  solubiUty  and  reaction  much  more  closely  than 
keracyanin  with  which  it  is  isomeric.  Hitherto 
only  one  anthocyanin  of  delphinidin  itself,  viz.. 
delphinm.  had  been  isolated.  A  second,  violanin, 
has  now  been  obtained  fi'om  the  petals  of  the 
violet  pansy,  Viola  <ncoZor,  which  are  characterised 
by  an  unusually  high  content  of  colouring  matter, 
amounting  to  one-third  of  the  weight  of  the  dried 
substance.  On  hydrolysis  violanin  gave  rhamnose. 
dextrose,  and  delphinidin,  and  the  opportunity 
was  taken  to  study  more  closely  the  properties 
and  characteristics  of  the  latter,  the  chloride  of 
which  was  showTi  to  form  four  distinct  hydrates 
of  completely  different  crystalline  habits.  The 
anthocyanin  of  the  cultivated  petunia,  P.  hybrida 
hort.,  is  the  diglucosideof  a  monomcthyldelphiuidin. 
to  which  the  name  petunidin  is  given.  The 
antho(  yanin,  petunin.  isolated  as  its  chloride, 
CjjHajOiyCl,  forms  bronze  glittering  crystals, 
violet  by  transmitted  light.  Petunidin  ilosely 
resembles  its  isomeride  m>Tti]lidin  in  giving  an 
intense  blue  colour  with  ferric  chloride,  and 
phloroghK  inol  and  a  methylated  acid  on  hydro- 
lysis with  sodium  hydroxide.  It  difTered  from 
the  latt<»r  in  colour  and  solubility.  MjTtUlin,  the 
monogalactoside  of  myrtillidin,  was  Isolated  from 
the  bilberry,  as  bronze  brown  ciystals  of  the 
chloride,  having  a  greenish  metallic  glance.  The 
colouring  matter  of  the  giape,  cenin,  which  was 
pre\-iously  described,  and  which  was  identified 
as  tlie  monoglucoside  of  a  dimethyldelphinidin, 
oenidin.  is  now  shown  to  be  accompanied  by  small 
quantities  of  the  diglucoside  and  the  free  antho- 
cyanidin  on  the  one  hand,  and  by  a  monoglucoside 
ot  monomethyldelphinidin,  which  was  actually 
isolated  in  a  fairly  pure  condition  from  a  closely 
related   species,  Ampelopsis   quinquefolia,    and    is 
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Cl.  v.— FIBRES;    TEXTILES;    CELLULOSE;    PAPER. 


Ll)e<.  15,  19i«. 


lenued  ainpfUipsin.  A  tliii'd  rtntliooyanin  of  the 
vine  spe«-io¥  was  i-iolatinl  fixmi  Vitis  ripar'ui.  All 
three  nntlunyanins  srive  Muish-rod  i-oloiii-s  in 
alcohol;  tiny  >li!Tor  iu  reaction  with  aKuhoUc 
ferric  chloriJ'-  accoixlini;  t<;  the  positions  of  the 
unnietln  l;it..l    ilelphiiiiilin    Iwdi-oxvl    grtiups. 

— O.  F.  .\I. 

Patknts. 

[Jso]    tcovl    itytstiiff ;     Red .       W.    Bei-gdult, 

Lieverkus<'n,    Uermany,    Assignor   to    Synthetic 

Patents  »-.).,  New  York.     U.S.  Pat.   1,201,544, 

Oct.   17.   1910.     Date  of  appl..  Mar.  27,  1915  ; 

renewed  Sept.  »•,  1916. 

New  azo  dyestuffs  are  claimed  which  dye  wool 

yellowish-ivd    to    red    shades    fast    to    Upht    and 

which   give  on  reduction  with   zinc   powder,  and 

acetic    at'id    an    acidylated    »i-phenylenediainine- 

sulphonic      acid     and      1.2-dianiino-8-naphthol-t!- 

sulphonic  acid. — F.  W.  A. 

Vat    eolourittg    maliers     and    procens    of    7naking 
Ikem.       M.    H.    Islcr,    Mannheim,    Assignor    to    ! 
Badischo  Anilin    uud    Soda    Fahrik,  Ludwics- 
hafen,  Cermanv.     U.S.  Pat.  1,201,968,  Oct.  17, 
1916.    Date  of  appl.,  Feh.  11.  1914. 
Thk   coloiirini:   matters   obt;iined   by   heatint;  an 
oxidised  dilienzanthrone  to  a  temperature  above 
100°  C.    in    alisence    of    an    oxidising    agent    are 
brominatod.     The  products  yield  blue  vats  with 
hydrosulphite  and  dye  cotton  green. — F.  W.  A. 

Vat   dyesluffs   and   process   of   makinfi   them.      O. 

Bally,  Mannheim,  Assignor  to  Badische  Anilin 

und"  Soda    Fabi-ik,    Ludwigshafen,     Germany. 

U.S.   Pat.    1.202,260,    Oct.   24,    1916.     D.ate  of 

appl.,  Oct.  21,  1914. 
An  aminodil^enzanthi-one  is  treated  with  a  sub- 
stance capable  of  introducing  a  halogenated 
organic  radical  into  the  amino-gioup,  e.g.,  with 
o-chlorobenzaldeliyde.  The  products  dye  cotton 
from  a  hvdr<i.sulphite  vat  red  to  claret  shades. 

— F.  W,  A. 

Diarylidobemoquinones  ;  Preparaiion     of— — -. 

Farbw.     voi-m.    Meister,    Iaicius,    u.    Briining. 

Ger.  Pat.  202,170,  May  28,  1914. 
UN.SYir>lETRic.*L  diarylidobenzoquinoncs  or 
diaryUdochlowbenzoquinones,  of  value  as  vat 
dyestii£fs,  are  prepared  by  the  interaction  of 
2-amino-5-arylidobenzoquinonf-s  or  2-amino-5- 
arylidochlor<jbenzoquinones  ^^ith  aromatic  amines. 

— A.  S. 

Anthratfv hwne  aeriex  ;  Manufacture  of  condensa- 
tion prodiwix  [dyestnffs]  of  the  ■ — — .  L.  Durand, 
Huguenin.  und  Co.  Ger.  Pat.  294,447,  May 
25,  1913. 
CCERULKTN  Or  the  dyestuffs  described  in  Ger.  Pat. 
257,084  .-ire  condensed  with  aro)natic  amino- 
compounds  either  directly  or  in  presence  of  a 
solvent,  and  with  or  without  moderate  heating 
{e.g.,  to  90° — 1 00'  C. ).  The  resulting  condensation 
products  may  be  sulphonated  or  conveited  into 
salts.  They  are  ereener  in  shade  than  the  original 
dyestiilTs.  Tlie  dyestuffs  described  in  Fr.  Pat. 
4,58,<?81  do  not  Itehave  in  a  similar  manner,  and 
it  appears  prfiljable  that  only  i;ompounds  of 
which  the  molecules  comprise  a  qtiinonoid  nucleus 
containing  hydroxyl  grfiups  are  capable  of  con- 
densing with  amines.— A.  S. 

v.— HBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Paper;     Method   for   determining   the   xlrentilk    of 

vhrn  irrt.   K.  O.  Reed.   J.  Ind.  Eng.  Chcm., 

1910,  8,  100.3—1004. 

•Strips   of   the   paper   15   mm.    in    width   and   of 


sviflic-ient  length  to  allow  of  .a  bi-eaking  length  of 
100  mm.  in  the  t^-sting  machine,  are  immersed  in 
water  at  70'  F.  (21"  C.)  (or  exactly  20  min.,  and 
then  immediately  tested  in  a  Schopper  machine 
calibrated  to  read  fi-om  1  to  1000  gims.  Strips 
cut  fiiim  the  sheet  both  in  a  lougitudin.al  and  in  a 
transveise  direction  are  tested.  The  results  arc 
markedly  alTected  l)y  variations  in  the  tern- 
peratvire  of  the  water  and  the  time  of  immersion. 
Tables  of  residts  are  given.  There  Ls  no  direct 
relationship  between  the  dry  strength  and  the 
wet  strength  of  paper.  To  obtain  high  wet 
strength  the  paper  should  be  maiU^  from  long- 
fibre  pxilp  beaten  "  wet  "  ami  well  matted,  and 
sized  so  as  to  ren<ler  the  fibres  water-resistant. 
The  test  has  pi'oved  of  value  for  controlling  the 
quality  of  blue  and  lnowu  jjviut  luiper,  and  should 
be  useful  also  for  determining  the  serviceability 
of  other  photographic   papei-s,   wrapping  papers, 

gaper  textiles,  paper  used  for  Ijaga  for  cement, 
me,  etc.,  .and  paper  which  is  to  be  printed  while 
wet.  (See  also  Beadle  and  Stevens,  this  J.,  19M. 
639.)— A.  S. 

Sulphite-cellulose  ;      Volatile    organic    cmnpounds, 
especially  essential  oils,  formed  in  the  manufacture 

of .      Z.    Kcrtdsz.      Cheni.-Zeit.,    1916,   40, 

945—948. 
The   resi<lual   liquors   from   the   manufacture  of 
sulphite-cellulo.^e  were  prepared  for  fermentation 
by  the  following  methods  :     10  litres  was  mixe<l 

(1)  with  powdered  chalk  an<l  aerated  for  1  hour; 

(2)  with  5  grms.  of  ammonium  sulphate  anrl 
aerated  for  2  houi-s  ;  (3)  with  1  gnu.  of  mangane$ii> 
sulphate  and  aerated  for  3  houi-s.  ./Vfter  neutral- 
isation (in  the  case  of  2  and  3)  t)ie  liquids  Weiv 
filtered,  mixed  with  10  grms.  of  yeast,  and  fer- 
mented for  5  days,  with  frequent  shaking,  at 
20°  to  25°  C.  On  the  sixth  day  they  were  made 
slightly  alkaline  with  lime  and  distilled.  The 
foUowiug  yields  of  alcohol  (including  methyl 
alcohol,  acetone,  and  acetaldehvde)  per  litre 
were    obtained  :—(l)    8-94    c.c.  ;     (2)    8-74    c.c.  ; 

(3)  8  08  c.c.  By  distilUng  the  tu'st  sample  in  a 
column  still  without  previo\is  neutralisation,  the 
resulting  "  sulphite  spirit  "  contained  formic 
and  acetic  acids  and  acetates,  whilst  sulphur 
(reduced  fiom  the  sulphur  dioxide  by  acetaldehvde 
and  formic  acid)  separated  in  the  still.  The 
presence  of  these  reducing  substances  may  also 
cause  a  loss  of  sulphur  dioxide  during  the  boiling 
of  the  cellulose.  On  diluting  sulphitJc  spirit  with 
water  an  emulsion  is  formed.  With  sulphuric  acid 
it  gives  a  red  odoration  (cynK^ne,  terpenes),  and 
it  shows  the  furfural  renclion  with  aniline  and 
acetic  anhydride.  Fiom  1000  litres  ot  liquid 
(obtained  fif)m  the  treatment  of  100  kilos, 
of  air-dried  cellulose)  the  following  constituents 
were  sepai-ated  : — Acetaldehyde,  0'06  kilo.  : 
acetone,  0-20  kilo.  ;  methyl  alcohol,  C-53  kilo.  : 
and  alcohol,  6-32  kilos.  The  cymene  and  the 
terpenes  are  insoluble  in  water,  while  the  fur- 
fural dissolves  in  the  pi-oportion  of  11:100  at 
13  C.  This  soluldlity  of  furfural  accounts  for  the 
fact  that  the  crude  oil  which  collects  on  the  surface 
of  the  liquid  in  the  mixing  reservoir  is  free  from 
furfural,  while  the  oil  obtained  in  the  manufacture 
of  sulphite  spirit  contains  it .  A  sesquiterpene, 
Cj^lla,,  boiling  at  250°  to  260°  C.  and  having 
a  sp.gr.  of  0-925  at  21"  C,  and  a  diterpene,  Cj,Tl,^, 
boihng  above  300°  C.  and  with  sp.gr.  O-O.IO  at 
21°  C,  were  isolated, — C.  A.  M. 

Patkxts. 
Straw,   fascine   and   other   materials ;    Process  and 

apparatus  for   nuDiufacturing  compressed  fabric 

[e.g.,  mats]  from .     N.    Gekoulin,    Moscow. 

Eng.  Pat.   101,741,  Jan.  27,   1916.     (Appl.  N". 

1336  of  1916.) 
Straw,     rushes,     etc.,     arranged     in     transverse 
bundles,  are  successively  fed  on  a  feed  table  to  a 
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viiti<i>lly  expanding  box  bi^tween  two  vertical 
\\  alls  of  iion  wires,  where  t  lie  niatorial  is  compressed 
ill  (wo  operations  and  sulisi'iiuently  mechanically 
liooked  in  a  coinjiressed  stale  by  meaiLs  of  hooks 
li>rhf<'iiiiiL;  opposite  wires.  The  material  may  be 
mixed  witli  cement,  lime,  or  similar  binding 
iiiat<^rial  before  treatment ,  or  the  matting  may  be 
^jirinkled  with  alkali  silicate  solution,  compressed, 
and  inmiei-sed  in  a  solution  of  aluoiiniuni  sulphate 
nilime.— J.  F.  B. 

AtelyUillulose    plastic     coitijwsiiion  :     Process     of 

tnakiiiij -.     W.   G    Lindsay,   Caldwell,   N.J., 

Assignor  to  The  Celluloid  Co.,  Nt'W  York. 
U.S.  I'at.  l,l'.l!t,39r>,  .Sept.  2ti,  191(5.  Bate  of 
appl..  July  10,  191.5. 

Ai'KTONK-soLUBLE  acetvlccUulosc  is  treated  with 
.1  mixtm-e  of  water,  benzene,  and  methyl  alcohol, 
a  ud  is  allowed  to  stand  at  t  he  ordinary  t emperature 
until  it  has  gelatinised.  jJ-Ktliyltolueuesulpliou- 
ainide  and  triplienyl  phosphate  are  added,  and  the 
niixtiu'e  is  kneaded,  lieat<'d,  and  pressed. — F.  Sp. 

yon-i»flumm(ible  crllulose  compound.  W.  G.  Lind- 
say, (Caldwell.  X.J.,  ^Vssignor  to  The  Celluloid 
Co".  U.S.  Pat.  1,199,79M,  Oct.  3,  191t).  Date 
of  appl.,  Sept.  10,  1912. 

.VcETSLCELLtJLOSEand  diphenylamiuearo  dissolved 
ill  acetone,  and  the  solution  is  allowed  to  dry  and 
liarden  by  evaporation. — F.  Sp. 

AcetylccUulose  ;   Compound  of and  process  of 

7nakiti!}  sartu:  VV.  G.  Lindsay.  Xewark,  N.J., 
Assignor  to  The  Celluloid  "  Co.  U.S.  Pat. 
1,199,799,  Oct.  3,191(3.  Bateof  appl.,  Jan.29, 1914. 
A  MIXTURE  is  claimed  containing,  e.r;..  100  pts.  of 
acetylcellulosc,  10  to  40  pts.  of  triphenyl  phosphate, 
.md  from  5 — 30  pts.  of  a  liquid  mono-hydroxy 
aliphatii'  alcohol  containing  more  than  two  carbon 
atoms. — F.  Sp. 

Plastic  compositioti  [from  acetylccllulose]  and  procesis 
[for  making  same].  W.  (i.  Lindsay,  Newark, 
N.J.,  Assignor  to  The  CeUuloid  Co.'  U.S.  Pat. 
l,199,800,Oct.3,1910.  Dat*  of  appl. ,Dcc.l2, 1914. 

A  PLASTIC  composition  is  made  by  drying  a 
solution  of  acetone-soluble  acetylccllulose,  a  solid 
subst.ance,  and  a  liquid  of  high  boiling  point,  e.g., 
fusel  oU,  in  a  mixture  of  a  chlorinated  hydro- 
carbon, e.g.,  chloroform,  and  alcohol. — F.  Sp. 

(  ardhoard    or    pasteboard  ;    Impermeable and 

process  of  manufacture.  .M.  Serebrianvj,  Moscow. 
Eng.  Pat.  10,,599,  July  21,  1915. 

An  impermeable  board  is  prepared  from  boiled  and 
gx-ound  wood-pulp  impregnated  in  the  beater 
with  8-5  kilos,  of  "  resinous  glue  "  (extract  from 
fir-wood)  and  7  kilos,  of  ro.sin  per  150  of  wood- 
pulp.  The  resinous  constituents  are  dissolved  in 
alcohol,  ether,  or  benzene  in  the  form  of  a  20% 
solution  before  mixing  with  the  pulp.  Altern- 
atively the  pxilp  to  be  impregnated  may  be  com- 
posed of  about  equal  parts  of  rag-tibre.  largely 
flax,  and  old  document  papers,  and  treated  -with 
7  kilos,  of  "  resinous  glue,"  dissolved  in  a  suitable 
solvent,  per  150  kilos,  of  pulp.  According  to  the 
degree  of  impermeability  required,  the  proportions 
of  impreanating  materials  mav  be  \aried  from 
4  -5  to  70  kUos.— J.  F.  B. 

Viscosity  of  paper  stock  ;  Mechanism  for  determining 

the- .     S.     W.     Webb.     Winchester.     Mass. 

U.S.  Pat.  1,201,402,  Oct.  17,  1910.  Date  of 
appl.,  Dec.  16,  1915. 

An  apparatus  for  measuring  the  viscosity  .or 
density  of  pajier  stock  dm-ing  a  beating  operation 
■  oiLsists  of  a  boater  tub  with  a  beater  to  cause  a 
continuous  flow  of  the  paper  stock  through  the 
tub,  a  rock  shaft,  10,  arranged  across  the  stream 


of  stock  and  carrying  drags.  15,  It),  17,  18,  an  index 
on  the  shaft  movalile  along  a  graduated  scale,  u 
wheel,  28,  on  the  shaft,  and  a  spring,  24,  fixed  at 
one  end  and  attached  at  the  other  end  to  a  flexible 
member  secured  to  and  tracking  on  tlie  wheel. 

— F.  W.  A. 

Paper  ;  Kcsinoa.s  cmuhion  fur  si-ing .     W.  P- 

Thompson,  Liverpool.  Fiom  R.  Lender,  Neu- 
babelsbei-g,  Germany.  Eng.  Pat.  17,  576,  Dec.  16, 
1915. 

CouMAKONi;  and  indenc;,  occurring  in  the  fra^tion.^ 
of  coal  tar  distillates  boiling  at  160° — 185°  C,  arc- 
polymerised  to  resins  by  treatment  with  sulphurif 
acid.  Five  to  ten  parts  of  coumarone  or  indcne 
resin  is  melted  with  one  part  of  a  natural  saponi- 
fiable  resin,  oil.  or  fat  xmtil  frothing  cea,ses,  and  the 
mixture  is  emulsifled  by  means  of  alkali,  ammoni.-i 
or  sodimn  silicate. — J.  ¥.  B. 


Paper  ;  Process  fur  si-.ijig 
Switzerland. 


K.  Clavel.  Bask, 
Eng.  Pat.  101,855,  July  27,  1916. 


(Appl.  No.  10,044  of  1916.) 
P.^PER  is  sized  by  any  of  the  usual  sizing  and 
fixing  agents  by  draisdng  it  tlu'ough  the  uppei- 
part  of  baths  in  which  the  solutions  are  caused  t-o 
foam  so  that  the  foam  comes  in  contact  with  one 
or  both  sides  of  the  paper.  Foaming  is  produced 
by  means  of  compressed  air  or  gas  diffusing  from 
porous  bodies  such  as  pipes  or  plates  of  burnt  clay 
or  porous  graphite.  In  the  ca.^e  of  solutions  of 
fixing  agents  which  are  not  disposed  to  foano. 
foaming  may  be  induced  by  the  addition  of 
saponin  or  other  substances.  When  sizing  with 
glue  or  casein,  the  foaming  of  the  fixing  bath  may 
be  produced  by  diffusing  gaseous  formaldehyde 
through  water  containing  saponin. — J.  F.  B. 

Thread  from  the  cocoons  of  the  silkicomi :  Process--- 
for  obtaining — — .  B.  Loewe,  Paris.  U.S.Pat. 
l,202,543,Oct.24,1916.Date  of  appl.,June  18,1912. 

See  Eng.  Pat.  14,255  of  1912  ;  this  J.,  1912.  1175. 

•Sulphite-cellulose  manufacture  ;  Process  of  treaiimj 
waste  liquor  from .  E.  L.  Rinman,  Stock- 
holm. U.S.Pat.  1.202.317,  Oct.  24,1916.  Date 
of  appl.,  Feb.  18,  1915. 

Ske  Ger.  Pat.  28.5,752  of  1914;  this  J.,  1915,  1139. 

Method  of  refining  wool  grease.     I'.S.  Pat.  1,201,042. 
See  XII. 

Process  of  making  emulsions.     U.S.  Pat.  1,201,S0]. 
See  XII. 
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VI.— BLEACBING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Patents. 

Bleachiiui  fabrics  in  oprn  form  ;  Plant  for .     O. 

Tavlof.  North  Adams.  JIass.  U.S.  Pat.  1,201.388, 
0<  t.  IT,  U)lt!.      Date  of  appl..  Jan.  21.  1916. 

A  PLANT  fo;-  bloadiing  and  washing  fabrics  in  open 
fonu  consists  of  an  aprtm-nioniber.  a  series  of  vats 
provided  with  squeezing  rollers,  a  series  of  over- 
head fonveyinj:  rollers,  a  boiling  kier  providf^i 
with  a  ciriiilating  pump,  and  a  souring  kier  pm- 
vided  with  cin-iilating  and  wa.shing  means.  The 
apparatus  is  an-ange<l  in  line,  with  the  squeezing 
and  oonveving  n)llere  coupled  with  each  other  .and 
adapteil  to  operate  as  a  unit,  rotating  in  one 
ilirection  or  the  other  for  conveying  a  continuous 
run  of  fabric  in  either  direction. — F.  W.  A. 

Bkachitia   and   dyeing   processes;     Apparatus  for 

.     A.    Ross,    London.     Eng.    I'at.     14,068, 

Oct.   5,    1915. 

The  bleaching  or  dyeir^  vat  is  provided  with  an 
exterior  siphon  or  cii-culation  pipe,  for  withdrawing 
the  contents  from  the  uj>per  level  in  the  vat  through 
a  flared  mouthpiece  for  lollecting  froth,  and 
returning  them  to  the  lower  part  of  the  vat.  The 
flow  of  the  liquid  may  be  accelerated  by  the 
introduction  of  a  jet  of  steam  into  one  Umb  of  the 
siphon,  and.  after  the  flow  has  been  established, 
it  mav  be  .iccelerated  by  heating  one  or  both  of 
the  exterior  Umbs  without  introducing  a  supple- 
mental fluid.  The  siphon  may  be  constructed 
so  that  its  upper  portion  is  supported  on  trunnions, 
on  an  axis  Iving  below  the  level  of  the  liquid  in 
the  vat,  so  that  it  may  l)e  fiUed.  for  starting  pur- 
ix)ses,  by  tilting  this  upper  portion. — B.  X. 

Dyeing,  xrashinq.  etc.  ;    Machines  for 


•     J.  H. 
"jiYilnes.  Huddersfield,  and  The  Simplex  Patent 
Dveing  Machine  Co..  Ltd.,  Batlev.     Eng.  Pat. 
16,199,  Xov.  17,  1915. 

In  a  dyeing  machine  divided  into  two  compart- 
ments by  a  perforated  pliite  and  having  a  central 
circulating  tube  with  a  steam  supply,  air  is  intro- 
duced below  the  perforated  plate  thro\igh  a 
perforated  pipe  extending  round  the  vessel  and 
controlled  by  an  air-injector  operated  from  a 
branch  of  the  main  steam  supply  pipe,  for  the 
purpose  of  agitating  the  liquid  and  lifting  the 
material. — J.  F.  B. 


Colouriitg  fibre  :    Process  of 


C.  S.  Bentlev, 


Plattsburg,  X.Y.  U.S.  I'at.  1.202,652,  Oct.  24, 
1916.     Date  of  appl.,  Feb.  17.  1916. 

A  SH.\DED  colouring  Ls  imparted  to  fibre  by 
impregnating  the  fibre  with  a  solution  of  a  colouring 
matter  in  a  solvent  which  can  be  rapidly  evaporated, 
and  drying  the  treated  fibre  while  it  is  suspended 
on  an  inclined  impervious  surface,  the  degree  of 
a'l-ular  inclination  >)eing  varied  during  the  drying 
process  to  regulate  the  action  of  gravity  according 
to  the  graduation  of  colour  desired. — F.  W.  ,\. 

Dyeing  ;    Appnraliis  for  shiflinrj  hanks  of  yam  in 

.     P.     nahn,     Niederlahnstein,     Germany. 

U.S.  Pat.  1.202,061,  Oct.  24,  1916.  Date  of 
appl.,  Oct.  10,  1913. 

See  Eng.  Pat.  16,738  of  1913  ;   this  .L,  1914,  641. 

Dyeing  and  printing  xcilh  derivatives  of  naphthaz- 
arin  ;  Procexe  for  — — .  O.  Engi,  Assignor  to 
.Soc.  of  CTiem.  Ind.  in  Basle.  .Switzerland.  U.S. 
Pat.  1.202.821,  Oct.  31,  1916.  Date  of  appl., 
June  18,  1913. 

See  Eng.  Pat.  12,790  of  1913  ;  Uiis  J.,  1914,  196. 


Pattern    effects    upon    cotton    fabrics  ;     Process   for 

the  prmluctioii  of .      ti.  lleberlein.  Wattwil. 

Switzerland.  TT.S.  Pat.  1.201.!Hil,  Oct.  17, 
19Ui.      Date  of  appl..  Feb.  17.  19U). 

.See  Eng.  Pat.  100.4.><3  of  1016  ;  this  J.,  1916.  1057. 

The  use  of  sulphuric  acid  of  over  501°  B.  (sp.gr. 

1-538)  is  specified. 

Electrolytic  a pparaltifi  for  laundry  and  other  hygienic 
purp<ises.     Eng.    Pat.    101,820.     !<ee   XI. 


VU.— ACIDS;   ALKALIS;   SALTS;   NOH- 
METALUC  ELEMENTS. 

Sulphuric  acid ;  Proposed  registrring  apparatus 
for  the  determination  of  the  excess  of  oxygen  in 
the  crit  gases  from  the  lend  chambers  in  the  mativ- 

faclure    of   .     J.  B.  Pen'grin.     jVun.  Chim. 

Analyt.,  1916,  21,  223—225. 

Exit  gas  from  the  lead  chambers  Ls  continuously 
drawn  into  a  wooden  diambor  of  about  30  litres 
capacity.  A  light  rub))er  balloon  of  about  10 
litres  capacity,  filled  with  hydi^>gen  antl  suitably 
varntshed  to  prevent  rfilTiision,  is  .suspendeii  inside 
the  chamber  by  a  fiiii;  wire  attached  to  one 
arm  of  a  pivoted  beam,  and  any  rise  or  fall  of  the 
balloon  due  to  changes  in  the  density  of  the  gas 
in  the  chamber,  is  recorded,  by  the  other  and 
longer  arm  of  the  beam,  on  a  drum  which  rotates 
once  in  21  hours. — J.  H.  L. 

Hydrofluoric  and  hydrofluosilicic  acids  ;   Separation 

of .    J.  G.  Dinwiddie.    ^Vmer.  J.  ,Sci.,  1910, 

42,  421—430. 

In  the  titration  of  a  solution  of  hydrofluoric  aci'l 
with   phenolphthalein  as   indicator,   the  presence 
of  hydrofluosilicic  acid  as  an  impurity  will  produci; 
an  error  in  the  proportion  of  6  mols.  of    alkali 
consumed  for  each  mol.  of  H^.SiFj.      Katz  (this  J.. 
1904,  562)  has  proposed  a  method  for  the  separate 
estimation  of  these  two  acids  in  mixtures,   based 
on  a  differential  titration  in  aquetms  solution  anil 
in  presence  of  50%   alcohol  with  the  addition  of 
potassium     chloride.     If     there     were     no     com- 
plications   the    hydrofluoric    acid    would    require 
the   same   amount   of   alkali    in   both    titrations, 
while    the    hydrt>fluosilicic    acid    would    consume 
in    the    second    titration    only    one-third    of    the 
Quantity  required  in  the  first,  but  Katz  found  that 
the  hydwfluosilicic  acid  required  considerably  less 
than   the    thf^oretical   amount   of    alkali    in    the 
second    titration,  and  so  a  sliding  correction  was 
proposed  to  compensate  for  this  errt)r.     Testing 
the  method  with   pure  hydrofluosilicic  acid,  the 
author  found  that  the  alcoholic  titration  required 
from  1  to  3%  more  than  one-tliird  of  the  alkali 
required  in  the  aqueous  titration,  owing  probably 
to  the  slight  solubility  of  the  precipitated  potassium 
fluosilicate  and  its  hydrolysis  by  the  alkiili.     Willi 
known   mixtures   of  hydn-iflugric  and   hydrofluo- 
silicic acids,  the  deficit  attributed  by  Katz  to  the 
absorption  of  hydrofluoric  acid  by  the  pr<'cipitated 
potassium    fluosilicate    was    observed,    but    in   a 
smaller  degree,  viz.,  1  mol.  of  hydrofluoric  acid  to 
4  of  hydrofluosilicic  acid  in.stead  of  1  :  1  under  the 
conditions  recorded  by  Katz.     Attempts  to  ascer- 
tain   the    error    by    determining    the    iK)tassiuu! 
in   the    precipitate    or   filtrate    wei-e   unsuccessful 
because    the    precipitate    contains    an    excess    of 
potassium  as  well  as  free  hydrofluoric  acid.     Th- 
addition  of  calcium  chloride  or  calcium  .sulphate 
in  order  to  fix  the  hydrofluoric  acid  as  insoluble 
calcium  fluoride  before  titration  also  yielded  low- 
results    because    the    calcium    fluoride    was    not 
sufficiently   resistant   to   the   free  acid.     Stolha's 
method   (J.  piakt.   Cliem.,   102,  2)  for  the  detg-- 
mination  of  water  in  fluosilicates  by  igniting  wi}li 
a  weighed  quantity  of  magnesium  oxide  was  found 
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unsuitable,  as  ronrordant  weipchinsts  could  not  be 
obtained.  Greef's  motliod  for  the  delei-uiiuatinn 
of  Uital  fluorine  in  neutralised  solutions  of  fluorides 
by  titriition  vitli  feri'i<-  ehloriile,  usiutj  thioeyanad' 
as  indieator  (this  J.,  1013,  992),  gives  accurate 
results  provided  rigidly  uniform  conditions  are 
observed,  especially  as  refrards  neutrality,  Init 
when  combined  with  the  Kat/.  method  for  the 
titration  of  fluosilicates  in  presence  of  alcohol 
and  potassium  chloride,  the  results  are  subject 
to  the  same  kind  of  erj^or,  due  to  the  absorption 
of  free  hydi-ofluoric  acid.- — J.  F.  B. 

Poiash  from  ahiniic  ;    The  recovery  of  - 


.    W.  H. 

Wafgaman  and   J.    A.   CuUen.     Bull.  415,  U.S. 
Dept.  of  Asric,   1916.     14  pages. 

Complete  separation  of  the  potash  from 
alunite.  after  ignition  of  the  mineral,  is  ilifliiult. 
and,  as  the  material  contains  relatively  little 
potash,  clieapness  and  effltiency  in  the  ex- 
traction are  essential  for  successful  commercial 
development.  Eleven  samples  of  light-coloured 
alunite  were  ignited  at  different  temperatures. 
and  the  residues  leafhed  ^\ith  water.  A  tem- 
perature between  750°  and  800°  t'.  was  found 
to  be  best  for  the  subsequent  <  omplete  extraction 
of  the  potash  with  the  minimum  amount  of  water  ; 
above  SOO'  C,  the  potAsh  was  fixed,  particularly 
in  the  presence  of  silica.  Nothing  is  grained  in  the 
subsequent  extraction  by  grinding  the  mineral 
finer  than  60-mesh.  It  is  suggested  that  it  ^\ould 
be  m<ire  economical  to  ship  the  mineral  east, 
thus  taking  advantage  of  the  lower  freight  rate 
for  raw  material,  instead  of  extracting  at  the 
mines,  though  the  freight  charges  would  even  then 
leave  a  very  narrow  margin  of  profit  on  the  products 
in  normal  times. — B.  N. 


Sodmm   peroxide  ;     A  ction   of  ■ 


on    ike    oxides 


oi  carbon.    C.  Zenghelis  and  S.  Horsch.    Comptes 
rend.,  1916,  163,  388—390. 

SoDrtJM  peroxide  reacts  with  carbon  monoxide 
to  give  sodium  carbonate  only  and  witli  carbon 
dioxide  to  give  sodium  carbonate  and  oxygen. 
The  second  reaction  produces  less  heat  than  the 
first,  but  is  marked  by  a  greater  rise  of  tem- 
perature, probably  owing  to  the  formation  of 
percarbonate  as  an  unstable  intermediate  product 
(see  Wolffenstein  and  Peltner,  this  J.,  190S.  224). 
It  a  current  of  carbon  dioxide  be  directed  on  a 
mixture  of  sodium  peroxide  and  such  readily 
oxidLsable  material  as  aluminium,  cotton,  wood. 
or  sulphur,  an  extremely  violent  reaction  sets  in 
at  once,  sometimes  resulting  in  an  explosion, 
whilst  a  mixture  of  the  peroxide  and  magnesium 
explodes  violently  under  the  same  conditions,  and 
iron  burns  to  form  sodium  ferrate,  Na,FeO,  ; 
1  zinc  and  copper  react  only  on  heating. — F.  Sodx. 

\  Sodiutn  peroxide;  Chetniral  action  of — ~  07i 
hydroqen  sulphide.  C.  Zenghelis  and  S.  Horsch. 
Comptes  rend.,  1916,  163,  440—442. 

The  action  of  sodium  peroxide  on  hydrogen  sul- 
phide is  extremely  vigorous,  the  peroxide  becoming 
I  incandescent  even  when  air  has  been  previously 
!  expelled  from  the  containing  tube  by  a  current 
;  of  nitrogen.     The  products  of  the  reat  tion  depend 
I  on   the    conditions,  whether   a   smaller   or  larger 
j  (juantity  of  air  Ls  present  and  whether  the  peroxide 
I  is  given  a  preliminary  heating.     In  nitrogen  gas, 
j  sodium  sulphide,  polysulphide,  thiosulphate,  and 
i  sulphate  are  produced,  and,  with  a  strong  current 
of   Hydrogen    sulphide,    a    little    free    sulphur    is 
deposited. — B.  N. 

Silver  percrynilraie  ;  A  new  method  for  the  study  of 

.     Jt.   J.   Brown.     J.   Phvs.   Chem.,    1916, 

20,  680 — 700. 

TaK  author  has  devised  an  apparatus  in  whicli 


silver  peroxynitrate  was  prepared  of  greater  purity 
than  herctdrori'  by  electrolysis  of  5"„  and  20% 
.•solutions  of  sil\  er  nitrate  with  currents  of  various 
strengths.  Tin-  silver  <-ontent  of  the  anode 
deposit  Is  slightly  lower  than  corresponds  to 
(.\g304)..,AgN()3.  possibly  due  to  occluded  mother- 
liquor,  though  this  cannot  be  the  sole  factor. 
The  impurity  present  may  be  (.\g304),i,H20  or 
.•\g.Os.AgXO3.  Tliv  author  reviews  the  literature 
of  the  subject.— A.  U.  S. 

Snlplnir  ;  Action  of on  bari/ta  in  presence  of 

water.     L.  Guitteau.     Comptes  rend.,  1916,  163, 
390—391. 

TiiK  orange  solution  obtained  by  boiling  a  mixture 
of  barium  hydroxide  (2  parts),  sulphur  (1  nart), 
and  water  (25  parts)  appears  to  contain  barium 
I'cntasulphide.  BaS-,  ;  but  attempts  to  isolate 
the  compound  liy  concentrating  the  s  dution  gave 
r<'d  jirisnis  of  the  tetrasidphide.  HaSj.Il.O.  mixed 
«ith  sulphur  and  thiosulphate^  ;  the  pentasvdphide 
is  probably  decomposed  in  accordance  with 
the  equation,  2Ba.Ss-f  3HjO  =  BaS^-|-BaS20s  + 
3H,S+S.— P.  SODN. 

Mercuric  sulphide ;  Action  of  ammonium  mono- 
sulphide  on .     A.   ChrLsterLsen.     Ber.   deut. 

Phaim.  Ges.,  1916,  26,  261—266. 

A  COLOURLESS  solution  of  ammonium  sulphide 
becomes  yellow  owing  to  the  presem  e  of  sulphur 
when  poured  on  to  many  mercuric  salts  and  on  to 
yellow  merciu'ic  oxide.  The  precipitate  in  such 
cases  always  contains  metaUii'  mercury  whi'  h  was 
found  to  be  equivalent  in  amount  to  the  .siilphur 
jiresent  in  the  ammonium  sulphide  solution,  so 
that  the  reaction  is  due  to  the  di.ssof  iation  of  the 
mercuric  sulpiiide.  The  reaf  tion  is  reversible,  as 
the  yellow  solution  at  higher  temper.atures  becomes 
colourless.  Freshly  pre(  i]  itatod  mer(  uric  sulplude 
on  treatment  with  ammonium  sulphide  does  not 
show  the  reaction. — T.  C. 

Removal   of  suljjhur   from   spent   oxide.     Murphv. 
See  11a. 

Physical  character  of  precipitated  lead  molyhdate 
and  its  importance  in  the  determination  of  molyh- 
dcnttm,  and  lead.     W'eiser.     See  XXlll. 

New  cyanide  worlcs  in  Glasgow.    See  Trade  Report. 

P.^l-ENTS. 

Potash  ;  Process  of  producing [from  greensand]. 

Q.  F.  Von  Kolnitz.  Charleston,  S.O.     U.S.   Pat. 
1.201,396,  Oct.l7, 1916.  Pateof  appl.,  Jan.7,1916. 

Oreens.\nd  is  preheated  in  an  oxidising  atmosphere 
to  about  335°  C.  and  then  heated  to  a  higher 
temperature  in  presence  of  cah  ium  diloride  and 
in  a  reducing  atmosphere  to  form  potassium 
chloride,  which  is  recovered. — J.  E.  C. 


-from,  minerals.  S.  Peacock, 


Alkali  ;  Extracting - 

Philadelphia,  Pa.,  Assignor  to  Marden,  Orth, 
and  Hastings  Co..  Inc..  New  York.  U.S.  Pat. 
l,202,215,Oct.24,1916.Date  of  appl.,Jiine  28,1915. 

.Minerals  containing  alkali  met^als  (e.g.,  potassium) 
are  melted  in  a  closed  fiu-nace  under  pressure  of 
the  volatihsed  alkali  and  thus  converted  into  an 
piuorphous  mass  soluble  in  alkali.  Alkali  in 
solution  is  added  in  quantity  sufficient,  together 
with  that  ah-eady  present,  to  react  with  all  the 
silica  contained  in  the  mass  to  form  a  soluble 
alkali  silicate,  which  is  separated  by  filtration. 
The  filtrate  is  treated  with  milk  of  lime  forming 
an  insoluble  calciiun  silicate  and  an  alkali  hydr- 
oxide, the  latter  being  separated  and  recovered. 

—J.  E.  C. 
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Polash  salts  :  Apparalus  for  the  conlhiuous  separa- 
tion of  liquid  from  gratiular  material,  rspfi'ially 

.     B.Schilde  Masrhinonfabr.  unil  Apparate- 

bau  Ges.  ui.b.TT..  and  S.  Haun.  Ilersfpld.  Uor. 
Oat.  21U.275,  Jan.  4,  lOUi.  Addition  to  Oer. 
Pat.  2S0.77-t  (this  J..  U»l(>.  538). 

An  angle  iron  is  fixed  to  each  of  the  scrapers  near 
the  lower  end.  on  the  rear  side.  The  longer 
horizontal  arm  of  the  angle  iron  presses  on  the 
heap  of  material  during  the  forward  movement  of 
the  scraper,  and  squeezes  out  the  liquor. — A.  S. 

Rocks:  Process  for  the  trenlmeni  of  volcanic- 


C.   Massaciu,   Berlin,   and   A.   Neumann,   Char- 

lott<"nbiu^.     Germanv.     U.S.     Pat.     1,202,556, 

Oct.   24,    1910.     Dat*   of   appl.,    May   9,    1913. 

Renewed  Aug.  9,  1916. 

To  render  volcanic  rocks  of  a  vitreous   character 

capable  of  exchanging  their  bases,  they  are  treated 

with   steam   \mder   pressure    in    the    presence    of 

alkalis. — J.  H.  J. 

Salt  from  sea-tcater  ;    Process  for  the  extraction  of 

.     L.  P.  Basset.      Fr.  Pat.  477.928,  July  8, 

1914. 
Sea-water  is  allowed  to  evaporate  as  a  very 
shallow  layer  on  an  impervious  floor  on  to  which 
it  is  fed  in  such  quantity  that  evaporation  is 
completed  each  day,  the  salt  being  then  removed  ; 
or,  a  continuous  flow  of  sea-water  is  maintained 
over  a  gently  sloping  floor,  so  as  to  furnish  a 
constant  supply  of  sti-ong  brine  liy  progressive 
evapoi-ation,  and  the  product  is  filtereil  and  further 
evaporated  ;  or,  evaporation  is  wholly  or  partially 
effected  by  atomising  in  a  current  of  air  or  by 
supplying  sea-water  in  atomised  form  at  a  desired 
height  above  the  evaporation  floor. — F.  .Sodn. 

Amnionium  nitrate  ;  Process  of  manufacturing 

hy  treating  icith  alcohol  the  mother  liquor  from  the 
manufacture  of  sodium  carbonate  from  sodiu7n 
nitrate  by  the  ammonia  process,  A.  Ricard. 
(A)  Fr.  Pat.  479,104,  Mav  22,  1915,  and  (b)  First 
Addition,  dated  June  9,  1915. 

(A)  The  mother  liquor  containing  ammonium 
nitrate  anil  sodium  nitrate  is  evaporated  to  drjniess 
or  until  the  temperature  reaches  140°  C.and  the 
residue  agitated  with  alcohol  (95 — 98°^)  at 
70° — 80°  C.  Ammonium  nitrate  is  thereby  dis- 
solved and  recovered  by  cooling  the  solution  and 
recrystallising,  whilst  the  sodium  nitrate,  remaining 
insoluble,  is  returned  to  the  ammonia -soda  process. 
The  proportion  of  ammonium  nitrate  in  the  crude 
liquors  or  original  mother  liquors  maybe  increased 
by  adding  ammonium  chloride,  which  reacts  with 
the  sodium  nitrate  present  to  give  a  precipitate 
of  sodium  chloride  ;  or  ammonium  sulphate  may 
be  similarly  employed.  Chlorides  and  sulphates 
which  accumulate  in  the  mother  liquois  inay  be 
removed  by  treating  the  alcoholic  solution  with 
lead  nitrate.  The  recrystallised  product  contains 
95%  of  ammonium  nitrate.  (b)  The  mother 
liquor  is  agitated  with  alcohol  at  70°  C,  so  as  to 
precipitate  sodium  nitrate,  leaving  a  solution  of 
ammonium  nitrate  from  which  the  alcohol  is 
recovered  by  fractional  distillation' and  the  nitrate 
by  crystallisation;  or,  the  prf)portion  of  alcohfil  is 
adjusted  to  give  an  alcoholic  solution  of  ammonium 
nitrate  superposed  upon  an  aqueous  solution  of 
sodium  nitrate,  which  latter  is  run  off  and  returned 
to  the  ammonia-soda  process. — F.  .Sodn. 

Alumina;     Process   of   preparing    pure .      A. 

Lambert.     Fr.   Pat.   477,988,   July    10,   1914. 

A  MlXTUKE  of  bauxite,  with  sufficient  calcium 
oxide  or  calcium  carbonate  to  convert  the  alu- 
minium present  into  calcium  aluminate,  is  fused 
in  an  electric  furnace,  the  powdered  product  heated 
with  sodium  carbonate  solution,  and  the  filtered 


solution  of  sodium  aluminate  treated  by  a  known 
method  to  precipitat«  the  alumina. 

— F.  Sodn. 

Titanic  oxide;    Method  of  obtaining .     L.   E. 

Bart<m.  Niagara  Falls,  N.Y.,  Assignor  to  Tlie 
Titanium  Alloy  Manufactunng  Co.,  New  York. 
U.S.  1.201.541,  Oct.  17,  1910.  Date  of  appl., 
Mar.  7,  1916. 

Trr.vNic  oxide  is  obtained  from  titanlferous- 
terruginous  material  by  heating  the  material  in 
pr^since  of  an  alkali  sulphide  to  form  ferrous 
sulphide  or  ferr<i-sodium  sulphide.  Tlie  residtiiig 
product,  containing  also  titanic  oxide  and  alkali 
titanate,  is  incorporated  with  an  aqueous  bath 
and  treated  with  sufficient  chlorine  to  ensure 
decomposition  and  solution  of  the  alkali  sulphide 
and  ferrous  sulphide.  The  chl'n-ine  may  be  pro- 
duced by  addins  sodium  ddoride  to  the  bath  and 
electi-olysing. — J.  E.  C. 

.il/i(»Mi)ii((»i  chloride  ;    Recovery  of  [from  oit- 

i       coniaininq  residues].       A.    McD.    McAfee,     New 
York.     U.S.     Pat.     1,202,081,     Oct.    24,     1910. 
I        Date  of  appl..  Mar.  2.  lOlf). 

I  In  wi>rking  up  th"»  residues  from  the  treatment^ 
of  oil  with  anliydrous  aluminium  chloride,  the 
latter  is  revivified  by  extracting  the  oil-containing 
residues  with  a  volatile  solvent  and  expelling  the 
volatile  solvent  from  the  extract. — J.  E.  C. 

Ammonia  ;     Production   of  .     F.   Haber  and 

R.  Le  Rossignol,  Karlsruhe,  Assignors  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germanv.  U.S.  Pat.  1,202.995,  Oct.  31,  1910. 
Date  of  .appl.,  Aug.  13,  190  9. 

See  Fr.  Pat.  400.943  of  1909  ;    this  J.,  1910,  488. 

Zinc  oxide  :  Process  for  the  production  of .     E. 

Hunehelle,  Paris.  U.S.  Pat.  1,201.586,  Oct.  17. 
1916.     Date  of  appl..  May  23,  1914. 

See  Eng.  Pat.  14.226  of  1914  ;  this  J.,  1915,  1009. 

Sulphate,  sulphite,  and  oxide  directly  from,  the 
sulphide  of  lead  ;    Process  for  the  7nanvfacture 

oi  the .     J.   Gitsham,   London.     U.S.   Pat. 

1,201.955.  Oct.  17,  1910.  Date  of  appl..  Mar. 
21,   1910. 

See  Eng.  Pat.  5299  of  1915  ;   this  J.,  1916,  698. 

Furnaces.     Eng.  Pat.   101,757.     See  I. 

Process  of  recovering  alkali  [in  cement  manufac- 
ture].    U.S.    Pat.    1,202,327.     See  IX. 


VIU.— GLASS;  CERAMICS. 

Refractory  materials.     K.  Hadfu-ld.     Faradav  Soc, 

Nov.  8,  1910. 
After  reviewing  the  available  information  on 
refractory  materials,  the  author  descriljes  briefly 
the  properties  of  zirconia.  wliich  he  considers 
v^ill  be  of  mu<h  imi)ortance  in  the  fxiture.  Mag- 
nesite  has  been  found  useful  for  nozzles  for  steel 
ladles.  The  diameter  of  a  magnesite  nozzle 
remained  unaltered  at  1  in.  even  after  28  tons  of 
steel  had  Vieen  poured  througli  it,  whereas  that  of 
an  ordinary  fireclay  nozzle  increased  to  2  in. 
The  most  noticealile  feature  of  the  address  Ls  the 
tabulated  list  of  30  volumes  and  74  papers  dealing 
with  the  subject  and  five  tables  dealing  with 
analyses  cf  various  refractory  materials,  including 
furnace  sands.  The  a^'dress  Ls  illustrated  with  nine 
photomicrographs  f>f  refractory  sands. — A.  B.  S. 

Firebricks  ;     The  tcrlure  of .      .T.    W.    .\f ellor. 

Faraday  Soc,  Nov.  8,   1910. 

The  texture  is  one  of  the  most  impoitant  qualities 
of  a  firebrick,  because  if  the  chemical  composition 
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and  refractoriness  are  satisfacton-,  the  character.-; 
of  the  brick  will  depend  on  the  texture,  i.e.,  on 
tlie  proportions  of  coai-se  and  fine  i^rains  and 
tlie  spaces  between  them.  These  grains  are  coni- 
posed  of  (a)  felspathic  and  micaceous  fUixes.  ()>) 
_'ianules  of  clay  pi-oper,  (c)  prains  of  duartz,  and 
id)  aci  ideiital  impurities.  When  a  clay  is  bvirnecl 
m  a  kiln  the  thixes  begin  to  melt  at  about  900^  ('. 
and  then  attack  the  surfaces  of  the  clay  and  quartz 
ffrains.  At  a  still  higher  temperature  the  clay 
and  quartz  react  on  each  other  and  bind  the 
material  tofrether  into  a  solid  mas.s  of  great 
strengtli.  This  fluxing  or  vitrification  Ls  a  time 
reaction  w  liicli  is  favoured  by  high  temperature, 
liy  fineness  of  grain,  and  by  pressvu-e  whicli  brings 
the  particles  closer  together.  Consequently,  tlie 
coarser  the  gi'ain  the  higher  the  softening  tem- 
jieratiire  and  the  refractoriness.  Gi-og  or  burned 
ilay,  being  coai-ser  than  raw  clay,  has  a  higher 
■-oftening  point,  so  that  the  i-efractorinesa  of  a 
1  lay  may  be  raised  by  adding  grog  made  of  the 
same  clay.  Coai-se-grained  materials  are  less 
liable  to  crack  when  exposed  to  sudden  changes 
of  temperatiu-e  but  they  are  mechanically  weak 
and  liable  to  rapid  destruction  by  abrasion  or 
corrosion.  To  resist  the  latter,  fine-grained 
materials  are  essential.  They  may  be  less  refrac- 
tory, but  tiiie  refractoriness  is  often  of  secoudai-j- 
importance  and  must  be  sacrificed  to  secure 
greater  durabiUty  under  furnace  conditions. 
Machine-made  firebricks  are  commonly  regarded 
as  inferior  to  those  made  by  hand.  This  is 
largely  due  to  unfau'  comparison,  the  material  for 
the  latter  lieiug  more  suitable  than  that  supphed 
to  the  machines.  Pugged  cla>-  is  often  irregular 
in  textuie  and  machine-made  bricks  are  frequently 
manufactured  from  clay  which  has  not  been 
allowed  to  stand  long  enough  to  mature  properly. 
Uniformity  of  textvu-e  is  so  essential  that  its 
importance  cannot  be  over-emphasised.  The 
texture  may  I)e  judged  by  polishing  one  face  of  a 
brick  or  other  article,  and  cementing  a  glass  plate 
on  it  bv  means  of  hot  Canada  balsam. — -A.  B.  S. 


Grog  and  clay ;  Detennination  of 


in  uiiburmd 


firebricks.  R.Lessing.  Faraday  Soc.,  Nov.  S,  1911). 

The  grog  and  the  clay  may  be  separated  by 
elutriating  the  sample  w-ith  water,  the  flow  of 
which  is  so  adjusted  that  grog  particles  and  the 
coarser  constituents  of  the  clay  (sand,  shale, 
carbonaceous  substances,  etc.)  are  left  in  the 
residue.  The  clay  carried  over  by  the  water  is 
separated  by  settling,  and  the  coarse  residue  is 
dried  and  subjected  to  a  grading  test.  Com- 
parative tests  with  English  and  German  retort 
mixtures  showed  that  the  latter  are  characterised 
by  a  larger  proportion  of  grog  (66  °o,  as  against 
afcout  35  °y  in  the  English  mixtures)  and  by 
absence  of  shale,  coal,  or  other  coarse  impurities 
from  the  clay,  indicating  that  the  clay  had  been 
submitted  to  some  preliminary  purification. 

Silica  an  a  refractory  material.    C.  Johns.    Faraday 
Soc,  Xov.  8,  1916. 

Smc.\  sands  used  as  refractory  materials  are 
employed  in  the  form  in  which  they  are  received 
from  the  quarries,  but  better  results  would  be 
obtained  if  they  were  carefully  graded.  A 
refractory  sand  for  furnace  linings  and  hearths 
should  assume  its  normal  angle  of  repose  when 
thrown  into  a  highly  heated  furnace  and  should 
frit  at  the  temperature  of  the  fm'nace,  but  shoidd 
not  melt  or  soften  unduly  when  the  charge  is 
introduced  and  the  fiunace  is  used.  Piu-e  silica  is 
useless  for  these  purposes  as  its  softening  point 
is  too  high.  The  following  maxima  of  impurities 
are  allowable: — 2%  aluniina,  1%  ferric  oxide. 
i"o  lime,  J°o  magnesia,  and  0-15%  alkalis. 
Alkalis  are  specially  objectionable  as  they  render 
the  sand  too  fusible.     Until  two  years  ago  it  v\as 


customary  to  use  Belgian  sands  almost  exclusively 
for  furnace  work,  partly  I)ecause  of  their  intrinsic 
value  but  cliiefly  because  they  were  cheaper 
tlian  English  sands  of  corresponding  character. 
The  latter  have  now  proved  efficient  substitutes. 
Silica  bricks  consist  of  particles  of  silica  rock 
united  by  lime  or  other  bond.  These  l>ricks  are 
mineral  aggregates  of  extreme  coniplexity,  not- 
withstandmg  the  apparent  sinipUcity  of  their 
composition,  and  their  properties  cannot  be 
predicted  with  certainty  from  the  results  of  the 
investigation?  at  the  Vjeophysical  Institute  at 
Washington  on  the  binary  system  lime-silica 
(this  J,,  1907,  95),  The  variations  in  the  physical 
properties  of  silica  bricks  are  less  due  to  ditlefences 
in  chemical  composition  than  to  undetected 
departm-es  from  correct  manipulation  in  the 
various  stages  of  manufactm'e.  To  eliminate 
these  variations  it  is  necessary  tc  iuvestigat«  the 
most  suitable  sizes  of  grains  so  as  to  obtain  a 
satisfactory  texture,  and  to  determine  the  time- 
temperature  curves  of  the  burning,  so  as  to 
ascertain  what  mode  of  heiiting  is  most  suitable 
and  to  lose  a  st.andard  time-temperatm-e  curve 
as  a  guide  for  future  work.  The  presence  of  15 — 
17  °o  of  magnetite  in  bricks  wliich  have  been  in  use 
for  some  time  coincides  with  a  notable  increase 
in  the  resistance  of  the  biick  to  furnace  condition-s. 
The  magnetite  appeal's  to  be  free  and  merely  an 
indicator  of  other  changes  taking  place  in  the 
structure  of  the  bricks  which  improve  their  value. 

—A.  B,  S. 

Thermal  conduciimty  of  materials  employed  in 
furnace  construction.  E.  Griffiths,  Faradav  Soc, 
Nov.  8,  1916. 

The  author  re\-iews  the  work  of  Wologdine 
(this  J.,  1909,  709),  Marshall  (Met,  and  Cliem. 
Eng.,  Feb.,  1914),  Dougill,  Hodsman,  and  Cobb 
(this  J.,  1915,  465).  and  B.  Dudley  (this  J.,  1915, 
615),  and  is  dissatisfied  with  each  of  their  methods. 
He  proposes  a  method  in  which  ordinary  sized 
specimens  (such  as  fu-ebricks)  are  heated  by 
immersing  one  face  in  a  bath  of  molten  metal 
heated  electrically  so  as  to  secure  a  uniform 
temperature  throughout  the  face  to  be  tested, 
and  a  flow  calorimeter  consisting  of  nimierous 
turns  of  piping  attached  to  a  water  supply  of 
constant  temperature  and  pressure  is  appUed  to 
the  cooler  face  of  the  specimen.  The  rate  of  flow 
of  the  water  is  adjusted  to  produce  an  equal  tem- 
perature rise  in  equal  intervals  of  time.  The  tem- 
perature of  the  cooler  face  of  the  specimen  is 
measxired   by  means  of   differential   couples  of   6 

Eairs     of     copper-constantan     immersed     in     the 
owing  water.     The  calorimeter  is  fitted  with  a 
guard  ring  which  is  separated  from  it  by  a  narrow 
gap  about  1  mm.  wide  filled  viith  mica  plates  set 
on  edge.     This  arrangement   gave   results   which 
agreed  with  those  obtained  by  placing  the  hot  face 
of  the  specimen  on  an  iron  plate,  whi<'h  formed 
one  of  the  walls  of  a  large  mutfle,  and  determining 
the  temperature  of  this  face  by  means  of  a  bare 
nickel    copper-nickel    couple    cemented    into    it, 
but  the  use  of  a  molten  metal  bath  gave  more 
concordant     resiUts.      In     working     with      thick 
samples  it  is  necessary  to  allow  ample  time  for 
I   equilibrium  to  be  attained  ;    this  sometimes  takes 
I    several  days.     Tests  on  a  brick  made  of  diatomite 
bonded  with  a  little  clay  showed  that  the  con- 
ductivitv    in    C.G.S.     units    between     105^     and 
502°  C.  rose  steadily  from  OOOOJIO  to  0000461. 
Tests  on  a  slag-wool  mat  (CaO  48,  SiO ,  43  per  cent.) 
,   showed  a  conductivitv  between  194°  and  476°  C. 
I   of  0000191  to  0000342.     The  conductivity-tem- 
I   perature  graphs  of  both  diatomite  and  slag  wool 
were   straight  lines.     By   the   same   method,   the 
conductivity  of  a  mixture  of  basic  carbonate  of 
magnesium  mth  15  per  cent,  of  asbestos  (such  as  is 
used  for  covering  steam-pipes)  is  about  000015 
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between  20°  and  350°  C.     At  the  latter  tempera- 
ture tiie  carlionate  decomposes,  and  at  a  dull  red    i 
heat  the  luixtuie  falls  to  a  loose  powder  of  double 
the   conductivity. — A.  B.  S. 

Porcelain  ;      ConstHulion     and    micro-structure     of 

.     A.  A.  Klein.    U.S.  Bureau  of  Standards, 

Tech.  Paper  No.  80.  J.  Frankhn  Inst.,  1916, 
182,  CS3— 685. 
A  MlcRO-PETKOGK.\pmc  studv  was  made  of  poi re- 
tains pivp.ired  to  correspond  to  those  made  in  the 
United  States,  England,  Germany,  l->ance,  Austria, 
Denmark,  and  Japan,  the  liodies_being  burned  at 
various  temperatures.  Kaolin  appeal's  to  be 
homogeneous  at  temperatures  below  1200"  C, 
but  l>etween  1200°  and  1-100'=  C.  it  dissociates 
completelv  into  silica  and  .  inoriihous  aluminium 
silicate.  At  about  1450°  C.  the  lattei  inverts  into 
sillimanite  (Al.Oj.SiO.).  In  mixtvires  of  quartz 
and  felspai.  below  1840'  C.  the  quartz  dissolves 
sUghtly  in  the  fused  felspar  ;  at  1460°  C.  it  is 
completely  dissolved  in  mixtures  of  equal  parts 
of  quartz  "and  felspar.  In  mixtures  of  kaolin  and 
felspar,  the  kaolin  is  completelv  dissociated  at 
1340°  C.  At  1460°  C.  ICq  of  kaolin  is  entii-ely 
soluble  in  the  fused  felspar.  With  higher  con- 
centrations of  kaolin  the  amount  of  crys-taUine 
sUlimanite  increases.  In  mixtiu-es  of  quartz, 
clay,  and  felspar,  at  1310°  C.  the  felspar  is  present 
as  glass,  the  clay  is  completely  dissociated  into 
silica  and  amorphous  silUmanite  with  few  crystals, 
.'.nd  the  quartz  remains  undissolved,  but  if  tliese 
mixtures  are  liurned  at  1380°— 1400°  C.  the  quartz 
enters  ahnost  completely  into  solution  and  the 
silUmanite  i*-  converted  into  th  ■  crv-slaUine  fnrm. 
No  cristobalite  or  tridymite  has  been  oliserved. 
The  changes  involved  in  burning  commercial 
bodies  aie  identical  with  those  in  bodies  piepared 
in  the  laboratory.  The  constitution  and  iiii<i-o- 
structure  of  porcelain  depend  on  the  temperature 
of  burning,  anrl  to  a  less  extent  on  the  time  of 
heating. — A.  B.  S. 

Method  of  measuring   the  i-iscoitily   of   very  viscoun 
gubstances.     Feild.     .See   XXIII. 

Patents. 

Furiiwe  for  producing  glass.      D.  S.  Beebe,  Assignor 
to    The    Vitrolite    Co..    Parkershurg,    W.    Va. 
U.S.   Pat.    1.199,044,  Sept.   26.    lilKS.     Date  of 
appl.,  Dec.  11,  1914. 
A  HORIZONTAL  glass   fumace  is  provided   at  the 
bottom  with  a  central  well  or  catch-basin  towiirds 
which     the     floor    of    the     fin-nace     slopes.     The 
capa<  ity  of  the  well  is  sliglitly  greater  than  that 
ne<e.ssary    for    the    "  green  "    material    remaining 
after  the  fiLsion  of  a  charge,  the  area  of  the  well 
mouth  lieing  only  a  small  fraition  of  the  cross- 
sectional  area  of  the  furnace. — W.  K.  F.  P. 

Aluminous  abrasives;    Process  of   treat imi    certain 

.     T.  B.  jVllen,  iVssignor  to  (ieneral  Al)rasive 

Co.,  Niagara  Falls,  N.Y.  U.S.  Pat.  l,lil!).04l, 
Sept.  26,  1916.  Date  of  appl.,  Jan.  27,  1916. 
Ax  artificially  prepared,  granular,  alurninous 
abrasive  containing  iron,  silicon,  and  titanhim  as 
impurities,  is  iidxed  with  an  oxygcn-libcratiug 
salt  and  heated  to  between  1300  and  1500  (".  to 
convert  the  impurities  into  a  forroso-ferric  titano- 
sUicate.— W.  E.  F.  P. 

Abrasives  ;  Manufacture  of  crystallised .     T.  B. 

Allen.     Toronto,     Ont.,     Assignor    to     General 

Abrasive  Co.,    In<-.,   Niagara   Falls,    X.V.      U.S. 

Pat.   1.199.042,  Sept.  26,   1916.      Date  of   appl., 

July  24,  1916. 
Alumina,  melted  in  an  electric  furnace,  is  poured 
into  preheated  moulds  and  allowed  to  cool,  the 


pom-ing  temperature  and  degree  of  cooling  being 
regxdatcd  according  to  the  crystalline  character- 
istics reipuwil  in  the  finished  product. — W.  E.  F.  P. 

Furnaces.     Eng.     Pat.     101,757,     See    I. 

A'i7;i.     U.S.   Pat.    1,200,132.     Sec   I. 

IX.— BUILDING  MATERIALS. 

Piaster  of  Paris.     L.  A.  Keane.     J.  Phys.  Chem., 
1916.   20,  701—723. 

Whkn  gypsiini  (CaS04,2H.O)  is  heated  slowly  and 
steadily  with  constant  stirring,  there  is  a  halt  in 
the  rise  of  temperature  at  99°  C.,  and  under  some 
conditions  anotliei-  halt  at  139'^  O.    There  is  also  an 
inversion  into  plaster   of  Paj-is.  (CaSOjjj.IIjO,  at 
107' (',   and   971    mm.   mercury  pressure,  though 
the    temperature    may    be    raised    to    200°  C.    for 
some  lunirs  without  this  inversion  being  I'omplete. 
On   prolonged    heating   at    110°  C.    complete   con- 
version  into   anhydrite    (CaSO,)   occurs.     In   the 
German  jn-actice  in  making  plaster  of  Paris,  the 
maximum    temperature   is    130"  C,    in    American 
prai  tice  200    C.  is  reached,  and  in  English  practice 
110° — 120"  C,      These     diPterences     are     possible 
because  of  the  influence  of  time  and  temperature 
on  tlie  rate  of  inversion  and  the  slowness  with 
whiili    gypsum    and    plaster    develop    their    true 
vapour    pressures.     The    quality    of    the    jdaster 
undoubtedly  varies  with  the  temperature  of  form- 
ation.    Only     one     modification     of     anhydrous 
cal(  uim   s\dphate   exists,   but  its   properties   vary 
wit  h  t  he  degree  of  agglomeration  and  therefore  with 
the  conditions  of  formation.     This  is  the  essential 
ingredient    in   di'ad-burned   plaster.     On   griniUng 
the  anliydrous  sidjjhate  it  may  be  made  to  set,  the 
rate  of  setting  de])cnding  on  the  size  of  the  particles. 
If  the  latter  are  oidy  0-005  mm.  dianieter,  the  dead- 
biu'ued  ]ilast(  r  will  set  rapidly.     Typical  flooring 
plasters     (I'Istric  hgips)    are    dead-Iiurned    plasters 
wliiih  have  lieen  finely  grovind.     The  true  volume 
occu])ied    by    set,    or   crystallised,    plaster   is   less 
than  the  sum  of  the  volumes  of  the  plaster  and 
water  used,  but  as  plaster  casts  are  porous  the 
apparent  volume  is  greater  and  therefore  enables 
casts  to  take  the  form  of  the  mould  accurately. 
The  setting  of  plaster  may  be  retarded  by  adding 
flooring  phister.  colloids,  "or  any  substance  which 
will  decrease  the  sohibility  of  the  gypsum.     The 
setting  may  be  accelerated  by  adding  substances 
vvhi<-h  increase  the  solubility  of  the  gypsum. 

—A.  B.  S. 

Patents. 

Lumber  ;  Process  of  curing .      K.  l>.  Sidnian, 

Assignor  to  The  Sidinan  Co..  Kochester,  N.Y. 
U.S.  Pat.  1,199.120.  Sept.  26,  1916.  Date  of 
appl..  Mar.  3.  1914. 
Guki-;n  lumber  is  subjected  to  an  atmospliere  of 
80°— 95°  buuddity,  at  60°— 90°  F.  (15°— 32°  ('.). 
until  th<!  inoisturc  penetrates  the  \\ood  and  dis- 
Sf.lves  the  detrimental  .substances  ;  the  tempera- 
ture is  then  iiureased  to  about  165"  F.  (74°  C.)  and 
tiie  same  humidity  maintained  until  the  solutionof 
detiimental  sutistances  is  expelled  from  the  \\ood 
by  expansion,  after  which  the  humidity  is  gradu- 
ail>-  decreased  and  the  final  drying  effected  at  the 
higher  temperature. — W.  E.  F.  P. 

Forms  [moulds]  for  producing  castings  or  objects 
from  materials  of  any  kind ;  Compound  or  mix- 
ture from  ickirh  to  make .      J.  Ringel,  Strass- 

burg.  (Jermanv.  U.S.  Pat.  1,200,138,  Oct.  3, 
1916.  Date  of  appl.,  .May  21,  1913. 
Tjik  material  is  composed  of  dehydrated  gypuui, 
54,  and  pu'/./.uolana.  96  to  183  parts,  to  which  an 
indilTerent  luatcrial  may  also  be  added  for  the 
purpose  of  imi^arting  body  to  the  mixture. 

— \V.  E.  F.  I . 
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\IJmT!  ;  Process  of  rccmurbia fin  cntirni  manu- 

NirUirc].  II.  S.  Spat-kinnii,  jVi'dmorc,  .iiul  K.  L. 
i^omviU,  Choslir,  I'a.  U.S.  Tat.  1,202.:'.27. 
Oct.  24,  1910.     Date  of  appl.,  Mar.  1.''),  1010. 

KAI.I  compouuds  ar»>  recovered  from  cement - 
■  king  matorials  by  calciniuf;  the  latter  at  high 
n^uiperatures  by  moans  of  fuels  routainiucr  .sulphur 
in  presence  of  siilliiient  water  vapour  to  convert 
the  volatilised  potjivsh  into  .solu))le  sidphate,  whicli 
is  recovered  from  the  cement-kiln  gases. — J.  E.  C. 

Tar-macadam    roads;    Munujactmv    of   a    binding 

medium  for .     A.  Studer,   Neuchatel.  Swit- 

y.oi-Iand.  Gei-.  Pat.  291,481.  July  4,  lUl.'). 
Addition  to  Ger.  Pat.  294,045  (this  .T..  1910, 
1157). 
A  KTXTiTRE  of  15  parts  of  asplialt-mastic,  25  of 
asphalt  rook  ("  crab  "),  and  10  of  bibuzuen, 
togotlier  with  a  small  quantity  of  tar.  is  boiled 
for  about  2  hours,  and  50  parts  of  tar  wliich  ha,s 
been  previously  heated  to  150°  O.  to  expel  benzol 
and  liglit  oils,  is  thin  incoriiorated  with  the 
"1  \3S. — A.  S. 


X.— METALS  ;    METALLURGY,  INCLUDING 

ELECTRO-METALLURGY. 

<  opper ;      Bleciroh/iic    refining)    of .     F.    L. 

AntifleU   and    8.    Skow-ronski.     Ainer.    Inst,    of 
MeteLs,  Sep.,  1910.    [Advance  proof.)    1 1  pages. 

I'HK  analvgis  of  anodes  of  blister  copper  i.s  given 
as:  Cu,  "99-25%;  As,  70  0  oz.  per  ton;  Au. 
0-25  oz.  per  ton  ;  As,"0000%  ;  Sb,  0-52%  ;  Ni, 
0050%;  Pb,  0053%;  Fe,  0058%;  Bi,  0003%  : 
M,  0-004%:  Se,  0008%;  Te.  0038%;  0.0-100%. 
The  electrolyte  used  in  refining  cont.ains  10%  of 
I'opper  sulphate  and  12%  of  free  sulphuric  acid  ; 
nickel,  colialt,  ii-on.  zinc,  and  arsenic  clLssolvc  from 
the  aiiodes  and  foul  the  electrolyte,  whilst  the 
<ither  impurities  pass  into  the  slinaes.  The  electro- 
lyte is  purified  by  crystaUisation,  or  by  electro- 
lysis to  recover  the  copper,  nickel,  and  free  acid. 
^^ve^,  gold,  platinum,  palladium,  selenium,  and 
telluriom  are  recovered  from  the  slimes.  The 
catiodos  are  afterwai-ds  melted  in  reverbemtory 
furnaces  of  200 — 250  tOBS  capacity,  and  the  copper 
xidised  to  bring  it  to  the  state  of  "  set  copper  " 
■  litaining  4  to  5  %  of  cuprous  oxide,  in  order  to 
_  t  rid  of  sulphur,  and  then  poled  to  reduce  the 
cupious  oxide  to  0-3  to  0-6%.  A  typical  analysis 
•of  refined  electrolytic  copper  is  given  as  : — Cu, 
!)9-93%,;  Ag,  0001%.;  Au.  000001%:  O, 
0-045%;  S.  0-003%;  JFe,  0-0035% -,Ni,  0-0015%; 
As,  0-0015%  ;    Sb,  00015%.— B.  N. 


Tin  «res;   Analysis  of  ■ 


T.  F.  Goliok.     Bug. 


and  Min.  J.,  1916,  102,  827. 

Thb  ore  is  fused  with  potassium  carboixate  and 
sulphur,  the  melt  leached  with  hot  water,  filtered. 
and  the  filtrate  evaporated  with  sulphuric  acid 
till  fumes  appear.  The  residue  is  ti-eat«{l  with 
hydrochloric  acid  (1  :  1),  and  hydi-ogen  peroxide 
added  to  ensure  complete  conversion  int«  stannic 
■chloride.  The  solution  is  precipitated  with  hydro- 
gen sulphide,  and  the  washed  precipit»nte  treated. 
together  with  the  filter,  with  a  known  exce.ss  of 
standard  iodate  in  presence  of  30%  by  volume 
of    strong    hydrochloric    acid,   the    excess    being 

i  titrated  back  with  s-tandard  iodide  (this  .T.,  1915. 

i  rtOS).  The  reaction  is  represented  by  the  equa- 
tion Sn9,  -f  KIO,  -f  6HCI  =Sna,  -)-S.  +Ka  -flCl  -f 
tiH.O.     (See   also    Hallett,   this   J..    1910.    1087.) 

— W.  R.  S. 

Plaiinwrn  produdion    in   Colombia.     U.S.    Comm. 

Kept.,  suppl.  No    42a,  Nov    13,  1916. 
Tira  platinum  industry  of  Colombia  has  expanded 
•very  rapidly  during  the  last  fe>v  years  ;  in   1907 


only  24.'>  troy  oz.  of  the  metal  was  exported,  whilst 
in  1915  the  cxixirts  nniount^-d  !•<>  11.040  oz., 
v.-tlued  at  H<  191,888.  The  whole  production  came 
from  the  Clioco  and  was  punned  out  of  th«-  gravels 
of  small  streams.  The  area  of  the  platinum- 
producing  zone  is  small  :  it  begins  near  the  mouth 
of  the  Condiito  Hiver  and  extends  a  short  distance 
north  of  the  Hivers  NemotA,  Bebarama,  and 
Xegud.  The  whole  zone  is  about  90  mik-s  long 
by  30  miles  wide.  During  the  latter  jjart  of  last 
year  a  company  was  formed  to  exploit  platinum- 
bearing  lands  on  the  San  Juan  lliver.  and  will 
shortly  commence  operations. 

(InUium. ;     Kleclrolt/siii   and   ■pnriiifaiian    of   . 

II.    S.    filler  and    P.    K.    Browning.     Auier.   J. 

.Sci.,    1910.    42,    3Si)— 3'.tH.      (.See    also    this    J.. 

1916,  544.) 
(•.VLI-HTM  was  obtained  in  an  arbon-scent  form 
instead  of  in  liquid  globules,  by  electrolysing  a 
solution  of  gallium  hydroxide  in  caustic  soda 
cooled  to  0  V. ;  the  cathode  consisted  of  platinum 
wire  sealed  into  a  glass  tube  with  2  mm.  projecting 
at  the  lower  end.  Photographs  of  the  gallium 
trees  and  of  the  complete  arc  spectrum  of  gallium 
are  reproduced  and  described.  A  very  pure 
product  was  obtained  by  ten  successive  crystaUisa- 
tions  of  the  cjesium-gallium  alum.  Zinc  may  be 
completely  eliminated  by  volatilisation,  by  heating 
gallium  iri  a  current  of  dry  hydrogen  with  the  full 
heat  of  a  Bunsen  bui-ner. — W.  R.  S. 

Radium   itt    carnotitr   ores ;     Experiments   on    the 

roncentraiixin  of  .     A.   fl.   Loomis  and   H. 

Schlundt.  J.  Ind.  Eng.  Chem..  1910.  8,  990— 
996.  (See  -also  tliis  J.,  1916,  837.) 
Most  of  the  experiments  were  made  with  a  low- 
grade  ore  containing  1-66%  UjO,,  403%  VjOj, 
and  4-S8  x  lO-^  grm.  Ra  per  grm.  By  heating 
5  parts  of  the  ore,  ground  to  pass  a  20-mesh  sieve, 
with  4  parts  bv  weight  of  crude  sulphuric  acid 
of  60="  B.  (sp.gr.'l-71)  at  250°— 300°  C.  for  15—30 
mins.,  then  stirring  with  water,  and  separating 
the  insoluble  matter  in  tractions  by  differential 
sedimentation.  87%  of  the  radium  was  con- 
centrated in  the  finer  fractions  and  practically 
all  of  the  lu-anium  and  vanadium  w.-is  obtained 
in  solution.  Pulsion  of  the  ore  with  sodium 
bisulphate  or  with  salt-cake,  followed  by  treatment 
with  water  and  differential  sedimentation,  gave 
a  concentrate  containing  about  86%  of  the  radium. 
The  concentrate  obtained  by  digestion  with  satur- 
ated aqueous  sulphurous  acid  and  subsequent 
differential  sedimentation,  contained  about  85% 
of  the  total  radium.  In  the  product  obtained 
after  treatment  with  sulphuric  acid,  the  radium 
concentration  was  from  20 — 28  times  that  of 
the  ore,  in  the  sodium  bisulphat«  or  salt-cake 
concentrate  15 — 20  times,  and  in  the  sulphuroiis 
acid  concentrate  10 — 12  times.  By  digesting 
the  sulphuric  acid  or  salt-cake  concentrate  with 
excess  of  concentrated  sulphuric  acid,  filtering 
and  diluting  with  water,  oi  by  fusing  with  sodium 
and  potassium  carbonates,  dissolving  the  radium- 
barium  carbonate  m  hydrochloric  acid,  and  pre- 
cipitating with  sulphuric  acid,  a  crude  sulphate 
was  obtained  containing  80  %  of  the  radium  content 
of  the  ore  at  a  concentration  from  150  to  300  times 
the  original  value.  In  determining  approximately 
the  radium  content  of  tailings,  comparison  should 
be  made  against  standardised  samples  of  tailings ; 
low  results  are  obtained  if  ore  samples  be  used  as 
standard  for  compaiison. — A.  S. 

Floialioii    process  .-     An    c.rplanation    of    the . 

A.  F.  Taggart  and  F.  K.  Beach.     Amer.  Inst. 

Min.  Ene..  Sept.,  1916.     Met.  and  Chem.  Eng., 

1916,  15^  518— 523. 
From  a  practical  and  theoretical  study  of  physical 
phenomena    involved    in    flotation,    viz.,    surface 
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t<>nsion,  adsorption,  adhesion,  and  viscosity,  it  is 
lODcluded  that  Ras  bubl)los  clinc:  with  ir'^'^^^t^ep 
wrsisttMjio  to  suiphido  than  to  ganinie  particles 
because  of  the  smallor  potential  at  the  giis- 
sulphide  lontai  ts  ;  that  oil  replaces  water  at 
sulphide  siirfaci-s,  whereas  the  reverse  occui's  at 
gangue  surfa<  i>s  ;  and  that  water  replaces  gas  more 
readily  at  oiled  than  at  clean  solid  suj-faces.  Tha 
surlate  tensii>n  of  water  is  lowered  by  the  addition 
of  any  contaminant  (oil),  the  latt-er  beoouiing 
concentrated  at  the  air-liquid  surface.  At  .a  ijfvs- 
liquid  surface,  adsorption  lowers  the  siufaco 
tt'usion  and  increases  the  viscosity,  but  at  a 
liquid-liquid  surface  it  pi-oduct^  a  film  havinjr  a 
\TScosity  higher  than  that  of  the  bulk  of  either 
liquid.  The  viscosity  of  a  film  is  markedly 
increased  by  the  presence  of  finely-divided  solid 
matter.  The  application  of  these  conclusions  to 
commercial   flotation   processes   is   discussed. 

— W.  K.  V.  P. 


Antimotty-gold  ore  ;  Flotation  teMson  an  ■ 


E.  R. 


PUgrim.  Eng.  and  Min.  J.,  191(5,  102,  820. 
The  ore  from  the  Sliscovich  mine  (Alaska)  contains 
Au  0-1 — 0-2  oz.,  and  Sb  18 — 40%  as  stibnite  very 
intimattly  intermixed  with  quartz.  Concentration 
by  gravity  having  proved  a  failure,  the  ore  was  tested 
on  a  Case  experimental  machine,  the  separation  of 
the  gold  and  stil  nite  by  flotation  being  successfully 
accomplished  under  the  following  conditions: 
pulp  ratio,  1  :  (i  ;  size  of  ore,  —  60  mesh  ;  pro- 
portion of  wood  creosote  0-2%  aid  of  acid  0-3%. 
The  flotation  <oncentrate  carried  84%  of  the 
antimonv.  and  the  tailing  80 — 100%  of  the  gold. 

— W.  R.  S. 

A  netr  soda-lime  tube.     A  netc  absorbent  for  carboyi 
dioxide  in  slfel  analysis.     Kelley.     See  XXIII. 

Method  of  measuring  the  viscosity   of  rery   viscotts 
substances.     Feild.     See  XXIII. 

Pate.nts. 

Removing  oxide  or  rust  from  the  surface  of  iron  or 

steel ;   Electrolytic  method   for .      P.   Jlarino, 

London.  Eng.  Pat.  101,067,  Oct.  7,  1915. 
(Appl.  No.  .5628  of  1016.) 

The  iron  or  steel  articles  are  immersed  in  an 
electrolyte,  preferably  heated,  consisting  of  an 
aqueous  solution  of  phosphoric  acid,  or  of  a  phos- 
phate to  whi<  h  phosphoric  acid  has  been  added  ;  one 
t-erminal  of  a  soun  e  of  alternating  current  is 
connected  to  the  articles,  the  opposite  terminal 
being  connected  to  a  conductive  plate  of  car- 
bonaceous material  also  inunersed  in  the  electrolvte. 

— B.  X. 

Composite  ferrous  and  non-ferrous  bodies:  Process 

of  forming .     J.  M.   Roth,  Pittsburgh,  Pa. 

U.S.  Pat.  1,199,429,  Sept.  26,  1916.  Date  of 
appl.,  .Mar.  2,  1916. 

A  CORE  of  ferroTis  metal  is  heated  to  welding 
temperature  while  disposed  centrally  in  a  vertical 
open-t<'ip  mould,  and  molten  non-ferrous  metal  Ls 
introdui  ed  after  the  wall  of  the  mould  has  been 
cooled  rapidly  to  below  the  melting  point  of  the 
Utter  metal.— W.  E.  F.  P. 

[Sleel]pipe  ;  Method  of  and  appHrultis  for  annealing 

crystallised .     H.   A.    Bardeen,    Assignor  to 

The  Bardeen  Corporation,  I>os  Angeles,  Cal. 
U.S.  Pat.  1.201,134,  Oct.  10,  1916.  Date  of 
appl.,  Feb.  11,  1915. 

Cry.stalused  drill  pipe  is  heat«d  to  an  annealing 
temperature  Vjy  means  of  an  alternating  current 
in  an  apparatus  provided  with  a  treating  platform 
BO  arranged  as  to  prevent  distortion  of  the  pipe 
during  heating.  The  pipe  is  subsequently  rolled 
into  an  endosecl  leer  forming  an  extension  of  tho 
platform,  and  slowly  cooled. — W.  E.  F.  P. 


Case-hardening  material  and  process  of  making 
same.  M.  Kmhhort,  jun..  Chicago,  111.  U.S. 
Pat.  1,201.058,  Oct.  10,  1916.  Date  of  appl.. 
Oct.  9,  1915. 

Leather  is  heated  in  tho  presence  of  moisture 
until  it  becomes  sticky  or  gluey,  when  the  mass  is 
dried  and  powdered.  .\  nnxturo  of  the  powder 
(100)  with  cab  ium  hydroxide  (5)  and  a  sodium 
salt  (5  parts  bv  weight)  is  then  coiujiacted  in  a 
liquid-sealed  retort  and  heated  at  MOO" — 1500°  F. 
(760^—816"  C.)  until  charred.— W.  E.  F.  P. 

[Iron]  magnetic  material  ;  Process  of  making . 

\V.  E.  Rxider,  Schenectady,  N.Y.,  .\ssignor  to 
General  Electric  Co.  U.S."  Pat.  1.201,633,  Oct. 
17,  1916.     Date  of  appl.,  Apr.  6,  1916. 

A  iLVGNETlCALLY  nou-ageing  material,  having  high 

Cermeability  and  low  hysteresLs  loss,  is  prepared 
y  annealing  ordinary  commercial  iron  at  760° — 
1200"  C.  (below  the  melting  point)  imder  oxygen- 
removing  conditions  and  at  atmospheric  pressure 
or  in  a  partial  vacuum  (2 — 2-5  mm.  of  mercury). 

— W.  E.  F.  P. 

Soldering  ;  Electric  arc .     E.  H.  Jones.  London. 

Eng.    Eat.    14,468,    Oct.    13,    1915. 

CARBON  is  added  to  mild  steel  electrodes,  to  be 
used  for  electric  arc  soldering,  by  a  case-hardening 
process,  or  nickel,  aluminium,  or  other  metal  is 
deposited  on  the  electrodes  by  an  electroplating 
process,  so  as  to  effect  the  ultimate  union  of  the 
required  proportion  of  added  carbon  or  metal. 
An  additioual  quantity  of  aluminium,  in  the  form 
of  powder,  may  also  be  added  with  advantage  to 
the  fusible  coating  during  the  soldering. — -B.  N. 

ilelling  furnace       A.    C.    lonides,   jun..    London. 

Eng.  Pat.  15,322,  Oct.  30 ,  1915. 
A  VERTICAL  tubul.ar  furnai^e  for  melting  scrap 
metal,  communicates  at  the  top  with  an  annular 
encircUng  downtake  flue,  and  is  provided  at  its 
base  with  a  crucible  for  receiving  the  molten 
met»l.  A  feeding  tube  leads  from  the  top  of  the 
furnace  into  the  crucible.  I  he  latter  stands  on 
a  base  plate  which  may  be  lowered  to  remove  the 
crucible  from  the  furnace,  or  an  ovdlet  may  be 
provided  for  running  off  the  molten  metal  without 
removing  the  crucible  irom  the  furnace.  The 
furnace  may  be  heated  bv  a  self-burning  niixture 
(see  Eng.  Pat.  15,455  of  1909).— W.  R.  S. 

Electrolytic  refitting  or  extracting  process.  Uniteil 
States  Metals  Refining  Co.,  Chrome,  N.J., 
Assignees  of  F.  R.  Pyne,  Elizabeth,  N.J.,  and 
H.  M.  Green,  Chrome,  N.J.,  U.S.A.  Eng.  Pat. 
]00,:il8,  April  19,  1916.  (Appl.  No.  5750  of 
1916.)     Under  Int.  Conv.,  Api.  20,  1915. 

An  electrolyte  containing  more  than  one  metal 
constituent  is  electrolysed,  using  either  soluble 
or  insoluble  anodes,  and  is  allowed  to  stratify 
to  a  deterndned  degree,  the  stiata  containing  the 
concent  r.ited  primary  and  secondary  constituents 
being  led  off  separately.  The  relative  concentra- 
tions of  the  constituents  of  the  several  strata 
are  controUed  by  regulating  the  outflow  of  tho 
sepaiate  portions.  'Ihe  ])ortion  containing  the 
concentrated  primary'  constituent  may  be  returned 
to  the  electrolytic  tank,  or  to  other  tanks,  and  the 
portion  containing  the  concentrated  .secondary 
constituents  is  treatefl  directly  to  eliminate  from 
it  the  primary  constituent,  and  may  then  undergo 
further  treatment  for  the  recoveiy  of  the  secondary 
constituents.  For  example,  in  electrf)lytic  copper 
refining  the  concentration  of  the  copper  is  higher 
in  the  lower  stratum  of  liquid  .and  that  of  the 
Sf!Condary  constituents  is  hi^h'T  in  the  upper 
stratum.  The  upper  stratum  of  liqidd  Ls  trans- 
ferred to  a  tanlv  or  tanks  where  it  is  electroly80<l 
with  insoluble  anodes  to  recover  the  coj>per.  (See 
also  this  J.,  1915,  1096.)— B.  N. 
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[Copper]   alloy.     J.    Monvillo,    Assignor   to    J.    J. 

Elhier    and    W.    Kline,    Hubbell,    Mich.     U.S. 

Pat.   l,U)i).200,  Sept.  20,   1010.     Date  of  appl., 

Apr.   27,    1910. 
An  allov  containing  approximately  Cn  95-5,  Ffi  3, 
tin  0025,  Zn  0025,  and  Ni  0-25%.— W.  K.  F.  V. 


Copper  ;    Process  of  recovering 


from  sohdion. 


Q.  A.  Scliroter,  Denver,  tJolo.,  and  \V.  C.  Ijaiigh- 
lin,  Nogalos,  Ariz.  U.S.  I'at.  1,200,5:M,  Oct. 
10.  1910.  Date  of  appl.,  Apr.  29,  1915. 
The  liquid  is  tivat^^d  with  a  solution  of  calcium 
hydroxide  and  filtered,  and  the  precipitate  is 
calcined  to  render  iron  oxide  insolulile  and  then 
treated  with  sulphuric  acid  to  dissolve  the  copper 
oxide.— W.  E.  F.  1'. 

Copper  ;    Hydromctallurgij  of .      E.  R.  Weid- 

lein,  Thompson,  Nev.,  Assignor  to  Metals 
Research  Co.,  New  York.  U.S.  Pat.  1,201,899. 
Oct.  17,  1010.  Date  of  appl.,  Aug.  31,  1915. 
A  SOLUTION  of  copper  sulphate,  containing  not 
more  than  1-5%  (.'ii,  pi-oduced  by  leaching  ore, 
roasted  matte,  etc.,  with  dilute  sulphuric  acid, 
is  neutralised  and  then  cii-culated,  with  a  quantity 
of  sulphur  dioxide  not  exceeding  the  weight  of 
copper  present,  through  a  precipitator  maintained 
at  150°  C.  and  under  a  pressure  of  100  lb.  per  sq. 
in.  The  effluent  from  the  precipitator  is  circu- 
lated in  hea,t-interchan£ring  relation  with  fresh 
in-going  sohition  and  then  used  for^leaching  a 
further  quantity  of  ore. — W.  E.  F.  P. 

Metals  [zinc'] ;    Process  of  recoverhxg  .     C.  J. 

Reed,  Glenside,  Pa.     U.S.  Pat.   1,200,025,  Oct. 

3,  1910.  Date  of  appl.,  Aug.  25,  1915. 
In  a  process  for  recovering  zinc  from  its  aqueous 
solutions,  the  metal  is  electro-deposited  in  a 
cathode  of  mercury  from  which  it  is  then  re- 
dissolved  and  deposited  upon  an  inert  cathode. 
The  solution  of  metal  by  local  action  from  the 
amalgam  anode  is  compensated  by  supplying 
thereto  the  requisite  additional  quantities  of 
amalgam.— W.  E.  F.  P. 

Metals  from  their  ores  ;    Apparatus  for  eoriracling 

.     .T.    C.    Greenwav,    Warren.    Ariz.     U.S. 

Pat.  1,200,832,  Oct.  10,  1916.  Date  of  appl.. 
Mar.  31,  1915. 
The  apparatus  consists  of  a  series  of  leaching 
t,T,nks,  each  having  an  inlet  and  outlet  for  the  sol  vent 
and  a  separate  pump  for  circulating  the  latter 
repeatedly  through  the  charge  of  ore  in  an  upw.ard 
du'ection.  Means  are  .nlso  provided  for  passing 
the  solution  from  each  tank  through  a  precipi- 
tator, for  advancing  a  portion  of  the  solution  from 
one  tank  to  the  next  in  the  series,  and  for  shutting 
off  any  of  the  tanks  from  the  supply  connection 

— VV.  E.  F.  v. 

Cyanidiiuj-totrer.  A.  F.  Tanner,  Greenfield,  Wis., 
Assignor  to  Ideal  Continuous  Cvaniding  Process 
Co.,  Davenport,  Iowa.  U.S.  "Pat.  l,2ni,;!S6, 
Oct.  17,  1910.     Date  of  appl.,  July  14,  1915. 

A  SEKIES  of  inclined  pans  are  mounted  on  a  fi-amo- 
work,  one  above  another,  with  the  lower  end  of 
each  pan  beneath  the  upper  end  of  the  succeeding 
pan.  The  lower  end  of  each  pan  is  of  concave 
form,  and  a  cylinder  provided  with  lifting  i  lades 
rotates  across  the  concave  portion  and  raises 
the  material  into  the  upper  end  of  the  pan  .above. 
Means  are  provided  tor  varying  the  clearan'-o 
space  between  the  cylinders  and  the  pans,  and  for 
heating  the  pans. — A.  .S. 

Di»integriding  ores  atid  other  materials  ;  Apparatus 

for .     A.     Feust,     New    York.     U.S.     Pat. 

1.202.27S,  Oct.  24,   1916.     Date  of  appl.,  July 
6,  1914  ;   renewed  Sept.  2,  1916. 

The  apparatus  consists  of  a    rotary,    egg-shaped 


chamber,  half  filled  with  compai;3.tively  small 
crushing  bodies  (flints)  of  dilTerent  sizes,  and 
mounted  liori/.ont-ally  upon  hollow  trunnions 
thmxigh  whiih  ore  is  admitted  and  discliai-ged. 
'I'lio  inlet  is  situated  at  the  wide  or  hemispherical 
end,  and  during  rotation  the  cnishing  bodies 
become  arranged  accoiding  to  size,  the  largei  ones 
occupying  the  wider  part  of  the  chamber. 

— W.  E.  F.  P. 

Concentrating   ore   by  flotation  ;     Method   of . 

O.  Grondal,  Djui'sholm,  Sweden,  Assignor  to 
Beer,  Sondheimer  &  Co.,  Frankfort,  Germany. 
U.S.  Pat.  1.202.512,  Oct.  24.  1010.  Date  of 
appl.,  Jan.  18,  1910. 

The  flotation  agent  (oil)  is  atomised  by  a  stream 
of  heated  gas  under  pressure,  the  arrangement 
forming  an  injector  by  means  of  which  a  large 
quantity  cf  another  gas  (air)  is  drawn  in  and 
mixed  "with  the  gasoil  mixture.  The  gaseous 
mixture  is  then  for< » d  in  an  upward  direction 
through  one  compartment  of  the  flotation  machine 
against  a  downward  current,  of  finely  divided  ore 
suspended  in  water. — W.  E.  F.  P. 

Ores  ;  Concentration  of .    F.  J.  Lysl^r,  Broken 

Hill,  N.S.W.,  Assignor  to  Mineials  Separation 
American  Syndicate  (1913),  Ltd.,  London. 
U.S.  Pats.  (A)  1,203,374  and  (B)  1,203,375, 
Oct.  31,  1910.     Date  of  appl.,  July  8,  1910. 

(A)  The  ore  pulp  is  agitated  and  aerated  in  presence 
of  a  quantity  of  sodium  chloride  sufficient  to 
faciUtate  the  formation  of  a  froth  of  concentrates. 
Another  frothing  agent  and/c)r  an  alkaline 
hydroxide  may  also  be  added.  (B)  A  froth  of  con- 
centrates Ls  obtained  by  agitating  and  aerating 
the  ore  pulp,  with  or  without  addition  of  a  smaU 
proportion  of  a  frothing  agent,  in  presence  of  a 
sufficient  quantity  of  an  alkaUne  hydi-oxide, 
such  as  cakium  hydroxide,  to  act  as  "  a  select- 
ivity modifying  agent." — A.  S. 


Electric  tcelding  ;    System  of - 


D.  H.  Wilson, 
Franklin  Town.ship,  N.J.,  U.S.A.  Eng.  Pat. 
17,834,  Dec.  21,  1915. 

See  U.S.  Pat.  1,187,410  of  1916  ;  this  J.,  1916,  849. 


Tin   and  its  salts;    Electrolysis    of- 


A.   E. 


Battle,  London.     U.S.  Pat.  1,202,149,  Oct.  24, 
1916.    Date  of  apph.  May  24,  1915. 

See  Eng.  Pats.  14,514  and  15,602  of  1914  ;  this  J., 
1915,  910. 


Ores  ;     Concentration    of  ■ 


A.    O.    Howard, 


Assignor  to  Jlinerals  Separation  American 
Syndicate  (1913),  Ltd.,  London.  U.S.  Pat, 
l,203,341,Oct.31,1916.Date  of  appl., May  10,1915. 

See  Eng.  Pat.  5454  of  1915  ;    this  J.,  1916,  895. 


Sulphide  ores  ;   Separation  of  metallic .    F.  J. 

Lyster,  Broken  Hill,  N.S.W.,  Assignor  to 
Minerals  Separation  American  Syndicate  (1913), 
Ltd.,  London.  U.S.  Pat.  1,203,372,  Oct.  31,  1916. 
Date  of  appl.,  May  8,  1913. 

See  Fr.  Pat.  462,757  of  1913  ;   this  J.,  1914,  320. 


Ores  ;  Conceniraiion  of  ■ 


.  F.  J.  Lyster,  Broken 
Hiil,  N.S.W.,  Assignor  to  Minerals  Separation 
American  Syndicate  (1913),  Ltd.,  London. 
U.S.  Pat.  1,203,373,  Oct.  31,  1916.  Date  of 
appl.,  July   14,  1915. 

See  Ft.  Pat.  469,677  of  1914  ;    this  J.,  1915,  35. 


Furnaces.     Eng.  Pat.   101,757. 


See  I. 
E  2 
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XL— ELECTRO-CHEMISTRY. 
Patents. 

yieotrolytic  iiy}>oraliis  for  hiumln/  and  olht  r  hygiDiic 
purposes.  E.  Rcuss,  l>>oils.  and  V.  HoIhtIs, 
Rawdon,  Yorlijs.  Eng.  Pat.  lOI.SSd.  IVb.  :$. 
18 1 6.  (AppJ.  No.  1C28  of  HMO.) 
TfflB  apparatus  is  iutoiulod  cspi'i-ially  for  iiso  on 
)>oard  snip,  and  tlio  electrolytic  tank,  with  its 
aupply  tank,  and  storage  vessel,  are  suspended 
ufWD  gimbals,  or  by  a  cross-b;u'  and  rod.«.  or  chains, 
or  ropes,  so  that  thev  may  nuiintajji  their  level 
position  recardless  of  the  motion  of  the  ship. 
■ttie  elect  i-oTj-tic  tiiiik  is  pK>vided  nith  fec-d  and 
(Idivery  pipes  c«n  opposite  sides,  in  addition  to  the 
ordinary  nuzzles  and  tlie  delivw'y  pipe  may  be 
<  ailed  upon  a  table  from  which  the  stor.tge  tank 
e  Hispended. — ^B.  N, 

Eieitrohftic  apparatus.      I.  H.  I>evin.  Newark.  N.J. 

F.S.  Pat.    1.1S>9.472,  Sept.  20,   1916.     Dat*  of 

appl.,  Jane  ;!.  1916. 
Skvkeai.  bipolar  ele(trodes  are  arranged  to  form 
.-»  series  cf  celL;,  with  ducts,  for  feeding;  the  electro- 
lyte &nd  taking  ofl  the  pas.  common  to  all  the  ceUs. 
A  constriction  is  formed  in  the  path  of  the  electro- 
lyte  between  »<ljoin)ng  electrodes  by  an  iu.*ulatini; 
medhnn,  whereby  a  resistJjnce  is  created  sufficient 
scAstantjally  to  piwent  the  flow  of  tlie  current 
from  one  electrode  to  another  throuffh  the  ducts. 

— B.  N. 

lA^ids  ;  Apparatus  for  lre<Uinq  [elecirolyitinq^ . 

O.   P.   Landreth,   I'hiladelphia,   Pa.      U.S.   Pat. 

l,201,202,Oct.  10,1916.  Dateofappl.,Julyl4,1914. 
Horizontal  sets  of  electrodes  are  arranged  in  a 
\'ertical  casing  alternately  ^^•ith  cleaning  blades 
•f  insulating  material  wliicli  are  movinted  on  a 
■rerticjil  shaft  so  a.s  to  be  in  contact  with  the 
•doctrodes.  The  shaft  Ls  rotated  by  an  electric- 
motor  which  also  drives  a  dvnamo  in  ci'ciiit  with 
lAe  electrodes.  —W.  F.  P. 

Jtegislor  ;    Electric  ■ 


W.  IS.  lladawav.  juu., 
New  York.  U.S.  Pat.  1,200.353,  Oct.  3,  1910. 
Date  of  appL,  Sept.  5,  1911. 
A  KicKEL-cniiOSiiUM  wire  is  encased  in  a  con- 
tinuous tube  of  the  same  alloy,  the  wire  being 
iwiMl  iited  from  the  tube  by  a  fllliug  of  aluminium 
silicate.  The  wire  and  casing  are  flexible,  so  that 
ti>e  resistor  may  be  bent  into  any  desired  shape, 
and  is  manufactured  in  comparatively  long 
sections,  and  then  severed  into  lengths  as  required. 
It  may  be  mounted  and  supported  in  any  suitable 
iimnner,  rcgardk-ss  of  the  conducting'  or  non- 
4  onducting  properties  of  the  support. — B.  N. 

Separators  for  iilvrufir  hatterks  ;  Treating .     F. 


Wright,  Assignor  t-o  Wright  .Storage  Batterv 
Oo.,  Poughkeepsie,  N.Y.  U.S.  Pat.  1,200.082", 
Oct.  10.  1910.  Date  ol  appl.,  Jan.  9,  1914. 
Renewed  Mar.  14.  1910. 
Wood  strips,  for  use  as  separators  in  a  lc<«d  stoi-age 
l*attcry,  are  saturated  with  dilute  sulphuric  acid 
\ff  soaking  them  for  geveral  days,  and  arc  then 
aasembled  side  l>y  side  between  a  pair  of  electrodes 
tomierbed  in  dilute  sulpluiric.  acid.  An  electiic 
■«rrent  is  passed  between  the  electrodes,  to 
subject  the  strips  to  the  purifying  action  of 
•  lectrical  osmosis,  thus  removing  the  objectionable 
Mopurities  eloctrolytically,  and  rendering  the  strips 
pofous,  inert,  and  suitable  for  use  in  the  battery. 
»  — B.  N. 

Furnace ;   liUdric  - 


.  (A)  U.  W.  GiUett  and 
J.  M.  Lohr,  (B)  n.  W.  Gillett.  Ithaca,  N.Y. 
U.S.  Pats.  (A)  1.201,224  and  (b)  1,201.225, 
Oct.  10,  19IC.  Datesof  appl.,  (a)  Nov.  5, 1015. 
(B)  Mar.  11,  1910. 
(A)  An  electric  arc  furnace  is  formed  of  a  shell 
vndosiDg  a  cylindrical,  refractory,  retaining  heatth. 


birilt  up  of  layers  in  which  the  heat-insulating 
power  of  each  layer  is  greater  than  the  next  inner 
layer.  The  shell  and  hearth  may  be  revolved  by 
mechaniial  means  on  its  horizontal  axis,  in  one 
direction  to  a  lixed  point,  anil  then  in  the  reverse 
tlirection.  to  anothej  fixed  point.  Electrodes, 
adjustable  latemlly  and  revolving  with  tlie  body 
of  the  furnaci-,  are  introduced  through  the  ends 
of  the  furnace,  and  are  cooled  by  air.  the  supports 
for  the  n\eans  of  adjustment  and  the  cooling 
arttingements  being  electrically  insulated  from  the 
shell.  The  body  of  the  furnace  is  pi"ovided  with 
an  opening  as  a  combined  charging  door  and 
pouring  sixnit,  and  pii>vision  is  made  for  tightly 
closing  it.  (H)  'Die  cylindrical  refractory  hearth 
and  the  adjustable  electrodes  are  mounted  to 
rotate  or  oscillate  about  the  regular  axis  of  the 
hearth,  and  also  to  oscillite  in  endwise  fashion 
about  a  horizontal  axis  substantially  perpendicular 
to  the  regidar  axis,  so  th.at  the  Intt-er  describes  a 
portion  of  a  double  cone. — B.  N. 

Cathode  for  electrolytic  cells.  V.  G.  Wheeler, 
Appletou,  Wis.,  U.S.A.  Eng.  Pat.  15,759,  Nov. 
8,  1915.     Under  Int.  Conv.,  Jan.  25.  1915. 

See  U.S.  Pat.  I,l.'S2,772of  1913;  this  J.,  1915,  1060. 

Electric  iurnace  [for  treatment  of  nn^esX  1 .  Moscicki, 
Lemberg.  Aiistria-Hungarv.  U.S.  Pat.  1,201,607, 
Oct.  17,  1910.     Date  of  appl..  May  29,  1913. 

See  Fr.  Pat.  458,630  of  1913  ;  this  .T.,  1913,  1070. 

Electric  furnace.  E.  K.  Scott,  Belvedere,  Assignor 
to  Atmospheric  Nitrates  (Kilhum  Scott  I'atentc), 
Ltd.,  Manchester.  U.S.  Pat.  1.203,270,  Oct.  31, 
1910.     Date  of  appl.,  Feb.  25,  1916. 

See  Eng.  Pat.  39.".3  of  1915  ;  this  J.,  1916,  478. 

lElecirolytic]  process  for  produritiq  jcHy.    U.S.  Pat. 
1,199.4.57.     *VeXIXA. 

Method  and  upyiuratua  for  sterilising  [uatcr].    U.S. 
Pat.  1.200,105.     See  XIXb. 


Xn— FATS;    OILS;    WAXES. 

Vegetable  attd  animal  oils  ;  Storage  charujca  in . 

H.  A.  Gardner.  J.  Ind.  Eng.  Chem.,  1916,  8, 
997—998.  (See  also  this  J.,  1912,  1041  ; 
1914,  603.) 

The  effects  of  pi-olonged  storage  on  a  number  of 
vegetable  and  annual  oils  are  tabvilated.  In 
nearly  all  cases  the  saponification  \aliie,  acid 
value,  and  specific  gravity  increased,  and  the 
iodine  value  and  refractive  index  decreased. 
Lithograpliic  linseed  oil  and  lumbang  oil,  however, 
showed  iiii-reased  iodine  v.-ilues.  The  changes 
were  less  in  oils  which  had  been  i)reviously 
st-erilised.  Free  acid  formed  rapidly  in  linseed 
oil  emulsions. — A.  S. 

Beeswax  ami  its  adulterants  ;  The  i>i^co»>ly  of . 

U.  Fabris.  .Staz.  sperim.  agrar.  ilal.,  1910,  48, 
595—603.     Bull.  Agric.  Intell.,  1916,  7,  881. 

The  viscosity  index  of  beeswax,  virgin  and 
bleached,  and  of  the  chief  substances  »iscd  for  its 
adulteration,  was  determined  by  comparing  the 
rate  of  flow  with  tliat  of  nitrobenzene  from  a 
viscosimeter.  The  results  showetl  great  difTerences 
between  the  indices  of  the  wax  and  of  its  adult- 
erants, and  the  method  is  recommended  for 
analytical  use.  The  following  figures  represent 
the  maximal  .and  minimal  values  of  the  viscosity 
indices  of  the  substances  investigated  :  virgin 
beeswax  16  30,  15-23  ;  white  wax  17-53.  16-54  : 
camauba  wax  4303,  42-03  ;  Japanese  wax  2112, 
20-71  ;  tallow  1305,  12-39  ;  stearin  8.50,  8-31  ; 
spermaceti  7-42,  0-74  ;  paraffin  and  ceresin  666, 
3-48.— E.  H.  T. 
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lAtiseed  and  Chi^iese  wood  oiU  ;  Polfimeriaalion  of 

.      Kruml)lia<vr.      CIieni.-/oit  ,      I'JIO,      40, 

937—938. 

SAMPLES  of  linwetHl  and  Cliincso  wood,  oils  were 
lionted  at  200^,  2110°,  and  300°  C.  in  a  large  closed 
Teasel  thi'ouuli  which  was  pas.sed  a  .slow  current 
of  carbon  dioxide.  The  eftcct  of  heating  on  the 
characters  of  the  two  oils  was  as  follows  : — 


Wool-grease ;      Method    of    refining .     J.     O* 

Kaiidy  and  H  .M.  Ishani,  jVBsigrnora  to  I*iMe- 
bui'j,'l»"  'I'estinK  Laboratory,  Pittsburgh,  Pau. 
U.S.  Pat.  1,201.012.  Oct.  10.  1916.  Date  «f 
appl.,  Apr.  22,   liUli. 

TiiK  fioc  fatty  acids  in  the  grease  are  saponi- 
fied and  the  soap  separato<l  Srom  the  un.'?ap<jnifie't 
grease,  jjctroleum  spirit  being  added  to  prevent 


■ 

. 

Viscosity 

Temperature,  °C. 

Duration  of 

.4cM  value. 

Saponif.  value. 

fBDgler)  at 

Iodine  value. 

Refractive 

Sp.«.»t 

heating. 

2S°C. 
Linseed  oU  =  l. 

index  at 
25°  C. 

25*  C. 

LinaetiW..            ■ 

hours. 

1 

1-1 

194-5 

1-00 

175-0 

1-479 

0-^24 

iOO 

20 

2-tf 

193-9 

1-13 

163-7 

1-480 

0-02(. 

200 

40 

3-4 

194-8 

1-35 

lBO-1 

1-482 

0-921 

260 

15 

5-8 

192-0 

2-35 

145-r, 

1-486 

0-93:l 

,  'fiO 

30 

7-4 

191-1 

7-90 

108-0 

1-489 

0-948 

300 

10 

17-8 

193-1 

1 15-00 

120-4 

1-492 

0-96! 

300 

20 

fJ-U 

191-2 

— 

76-3 

1-496 

0-97U 

Chiime  Wooi  Oil. 

— 

2-0 

193-2 

2-5 

100-3 

1-515 

0-942 

200 

2 

1-9 

191-S 

4-0 

149-7 

1-468 

0-949 

200 

4 

mins. 

1-9 

190-1 

80-0 

134-5 

1-446 

0-95* 

200 

10 

1-9 
1-9 

190-5 

4-5 

156-8 

1-511 

0-940 

2(.0 

20 

189-1 

112-0 

145 

1-504 

0-957 

300 

o 

gelatiiiisert,  with    rise  of  temperature  and  decomiiositioii. 

The  acid  value  of  linseed  oil  showed  no  appreciable  j 
increase  in  the  periods  of  heating  given  to  the  I 
Chinese  wood  oil.  The  viscosity  at  -^OO"  C. 
liecame  so  pronounced  that  the  oil  would  not  niu 
t  roni  the  viscometer,  but  there  was  still  no  gelatin- 
isation.  Tliis  was  attributed  to  the  formation  of 
I'l-ee  acids,  which  also  appeared  to  be  the  cause  of 
the  different  mode  of  alteration  of  the  refractive 
indices  of  the  two  oils.  The  different  behaviour 
'>f  the  oils  on  heating  is  therefore  one  of  degree 
rather  than  of  kind,  and  there  is  no  ground  for 
regai-ding  the  polymerisation  process  of  linseed  oil 
as  essentially  different  from  that  of  Chinese  wood 
oh.  These  experiments  support  Wolff's  theoTj'  of 
polymerisatioii  (this  J.,  1913,  496).— C.  A.  31. 

Patents. 

Oils  and  the  like  ;  Apparatus  for  extracting  — — . 
E.  O.  Barstow  and  T.  Griswold.  jun..  Midland, 
Mich.  U.S.  Pat.  1.199,861,  Oct.  3,  1916.  Date 
of  appl.,  Dec.  24,  1914. 

The  apparatus  con.sists  of  a  closed  chamber  con- 
taining a  rfvtary  fUter  with  a  cyUndrical  filtering 
.surface.  Tlie  oil  is  supplied  from  relatively  fixeil 
sources  to  successive  spaced  portions  of  the  filteiing 
>;urface,  while  suction  is  separately  applied  to 
each  area  in  turn. — C.  A.  M. 


Lubricaiing 
Hulsberg, 


grease;     Manufacture    of    

Tri^isdorf,     Germanv.       U.S. 


Pat. 


G.  F. 


Drohn,   Omaha, 
Oct.     10,    1916. 


l,200,617,Oct.l0,1916.Dateofappl.,Xov.l2.1913. 

CtoiPOUNDS  of  oil  acids  or  fatty  acids  with  alkaline 
cArths  are  mixed  T^ith  mineral  oil,  and  the  mixture 
boiled,  by  n\eans  of  superheated  steam  or  other- 
wise, at  about  150°  C.  at  a  pressure  of  about  5 
atmos. — C.  A.  M. 


Oils  ;   Bleaching  nf  — 

Nebr.     U.S.    Pat.    1,200,713, 
Date  of  appl.,  Jan.  5,  1915. 

A  BLEACHING  agent  is  prepared  by  impregnating 
>:ouiminut#d  charcoal  with  a  solution  of  an  alkali 
hydr<ixide,  dryinij  the  product  at  a  temperature 
ranging  fix^m  1 00°  C.  to  du  D  red  heat,  and  grinding 
the  residue  to  a  fine  powd  er. — C.  A.  M. 


emulsificAtion.  Subsequently  the  grease  is 
washed  free  fi-om  soap  by  means  of  an  aqueous 
liquid  such  a,s  a  weak  solution  of  salt. — C.  A.  M. 

Drying-oil  and  process  of  nwkitig  .same.  H.  Rebs. 
Diisseldorf,  Germany.  U.S.  Pat.  1,201,825, 
Oct.   17,  1916.     Date  of  app!.,  June  24,  1916. 

Thickened  vegetable  oil  is  mixed  witb  a  pre- 
ponderating ciuantity  of  a  mineral  oil,  free  from 
paraffin,  and  boding  at  about  300^  C,  or  Hi« 
vegetable  oil  may  be  mixed  with  the  mineral  oB 
and  then  tliickened. — E.  W.  L. 

Enmlsions  ;   Process  for  making and  prodvuit 

thereof.  H.  H.  Hurt,  Assignor  to  Robeson 
Process  Co.,  New  York.  U.S.  Pat.  1,201,30J, 
Oct.  17,  1916.     Date  of  appl.,  Jan.  27,  1910. 

Permanent  emulsions  are  obtained  by  thoioughlv 
intermingling  sulphite  waste  Uquor  prepacationt.-, 
either  dried  or  not,  with  oils,  such  as  drying  oilt. 
(e.g.,  linseed  oil),  and  then  adding  a  small  amount 
of  caustic  soda. — E.  W.  L. 


Xffl.— PAINTS;      PIGMENTS;       VARNISHES; 
RESINS. 

Acid  values  of  hnilcd  oils  and  varnishes  ;    Emus 

in  the  delermimdion  of  .     E.  E.  Ware  and 

R.  E.  Chiistman.  J.  Ind.  Eng.  Chem.,  1916, 
8,  996—997. 
The  lead,  manganese,  cobalt,  and  zinc  soaps  ol 
linseed  oil  are  hydrolysed  almo.st  complet<'Iy  under 
the  conditions  existing  during  the  determ rnatiw 
of  the  acid  value,  and  the  .same  is  true  of  the  cobcs- 
ponding  resinates.  The  error  thus  mtroducedl 
in  the  determination  of  the  acid  value  of  boilod 
oils  is,  in  many  cases,  not  serious,  as  only  a  smaJl 
quantity  of  metallic  soap  is  present,  but  in  Uie 
case  of  varnishes,  where  considerable  quantitiw 
of  metallic  soaps  or  salts  of  resin  acids  may  lie 
present,  the  results  obtained  by  the  usual  ta^had 
cannot  represent  the  trae  add  value  of  the  «bI 
vehicle. — A.  S. 

Method  of  measuring  the  viscosity  of  eery  xnacwJA 
8\d)stanecs.     FeUd.     See  XXIII. 
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P.\TEXTS. 

Pigment  and  paint  ;  Z inc-conlaining .     O.  W. 

I*i<kerinc.  Springfiold,  Mass.,  Assipnor  to 
Pi.  koriiii:  Paint  and  Pigment  Co.  U.S.  Pat. 
1,201.093,  Oct.  10,  1910."  Date  of  appl.,  June 
2,   1910. 

A  riGMK.NT  composed  of  flocculent  zinc  aluminate 
is  incorporated  with  a  drying  oil,  with  or  without 
»  drier. — C.  A.  M. 

[Printers']  ink.  and  process  of  ynaking  same.  E.  G. 
Acheson,  Xew  York.  U.S.  Pat.  1,201.904, 
Oct.  17,  1916.     Date  of  appl..  May  23,  1910. 

As  amorphous  pi^cment,  e.g.  carbon,  is  partially 
deflocculate<i  in  presence  of  water,  and  the  detioc- 
cuLited  and  non-deflocculated  particles  are  ti'ans- 
fcrred  t<>  an  ink  vehicle,  to  produce  a  composition 
suitable  for  use  as  a  printeis'  ink. — E.  W.  L. 

Phenol  and  formaldehyde  ;    Process  for  the  manu- 

iacJure  of  hollow  shapes  from .     F.  Pollak, 

Vienna.     Eng.  Pat.   U,190,  Oct.  13,  1915. 

The  mixture  of  raw  materials,  or  an  intermediate 
product  thereof,  is  centrifuged  in  a  heated  mould 
rotating  around  its  own  axis  until  a  hard  infusible 
condensation  product  has  been  formed. — C.  A.  .M. 

Coating  composition.  W.  B.  Jones,  Perth  Amboy, 
N.J.,  Assignor  to  General  Bakelite  Co..  New 
York.  U.S.  Pat.  1.200,731,  Oct.  10,  1916.  Date 
of  appl. .Nov.  5, 1915. 

The  composition  consists  of  a  phenolic  condensa- 
tion product  transformable  by  heat  into  an  infusible 
substance,  ami  a  solvent  therefor  containing  anilice 
in  a  proportion  at  least  equal  to  that  of  the  con- 
densation product,  with  or  without  a  cyclic 
hydroi  arbon  (xylene). — C.  A.  M. 

Retnnoua   emulsion    for   sizing    paper.     Eng.    Pat. 
17,576.     See  V. 

Ihying-oil  and  process  of  making  same.     U.S.  Pat. 
1,201,625.     See  XII. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Export    of    rtibher    solutions    containing    coal    tar 
products. 

The  Director  of  the  War  Trade  Department  draws 
the  attention  of  manufacturers  and  exporters  of 
rubber  solutions  to  the  fact  that  the  export  of  such 
solutions  as  contain  coal  tar  products  and  deriva- 
tives is  prohibited  to  all  destinations,  except  under 
licence  from  that  department.  The  War  Trade 
Department  will  not  be  prepared  to  consider 
applications  for  licences  to  export  such  solutions 
containing  any  considerable  percentage  of  benzol. 
Mann'arturers  are  accordingly  advised  to  put 
theni-selves  in  touch  with  the  Department  of 
Explosives  Supplies,  Mini-stry  of  Munitions  of  War, 
Storey's  Gate.  S.W.,  with  a  view  to  ascertaining 
the  nature  of  the  substitute  for  benzol  which  should 
in  future  be  employed  in  the  manufacture  of  rubbei 
solutions. 

Rvhher  testing  at  the  Central  Rubber  Station  at 
Buitenzorq  (Java).  O.  de  Vries.  India  Rubber 
J.,  1916,  52,717— 719. 
Vuix;a>'IS.\tion  tests  are  made  of  the  rubber  pro- 
duced by  the  various  estates  which  are  members 
of  the  .Station.  Wide  differences  are  found  to 
exist  between  individual  estates  as  regards  the 
uniformity  of  their  products  ;  in  some  cases  the 
curves  for  suwessive  samples  are  nearly  coinci- 
dent ;  in  others  great  difFerences  in  rate  of  cure 
are  shown.     The  samples  were  cured  with  7  J  % 


of  sulphur  at  148°  C,  and  curves  are  given  showing 
the  relation  between  sui  h  sivmples  and  others 
cured  with  S^o  and  10%  respci  lively  of  .sulphur. 
The  "i"o  mixings  required  neiirly  1  J  liuus  as  long 
a  cure  iis  the  10  "o  mixings.  In  agreement  with 
Spc-ucc's  temperature  coollicient  of  2(>7  (perlO°C.), 
the  author  finds  that  the  cure  is  ncinlv  twice  as 
long  at  140°  C.  as  at  148"  C— E.  W.  L.  ' 


Ceylon .       Bull.    Dep. 

23.     India-Rubber  J.,  1916, 


Videanisation  tests  ; 
Agric.  Cevlon,  No. 
62,  720—721. 

TiiK  investigation  was  concerned  with  the  effect 
upon  tensile  strength,  elongation,  and  rate  of  cure, 
of  a  number  of  factors  in  the  pi'cparation  of  planta- 
tion rubber.  Tensile  strength.  Little  effect  was 
produced  by  varying  tlrc  acid  used  in  coagidation 
(acetic.  0-13  grm.  ;  formic,  007  grm.  ;  sulphuric, 
010  grm.  ;  hydrofluoric,  004  gnu.  per  100  c.c. 
of  undiluted  latex  ;  or  double  these  amounts)  ; 
or  bv  the  addition  of  ammonia  (0'005t5%),  sodium 
sulphite  (0-2%),  or  formaldehyde  (0-5"„)  to  the 
latex  before  coagulati<ui  ;  nor  wiis  there  any 
notable  difference  between  hand-made  and 
machine-made  sheet.  Thick  crepe  gave  slightly 
better  figures  than  thin,  and  sheet  gave  better 
resvdts  than  crepe.  Spontaneously  coagulated 
rubber  gave  very  good  values  ;  scrap  from  the 
trees  gave  very  low  results.  The  maximiun  strength 
of  64  samples  was  2571  lb.,  the  miniuuim  lti07  lb. 
Two  samples  of  fine  hard  Para  gave  respectively 
2276  and  2312  lb.  Elongation.  .Maximum.  919  ; 
minimum,  787  %.  Fine  hard  Para  893  and  880  %. 
None  of  the  factors  had  any  very  marked  op 
constant  effect.  Rate  oj  cure  (rubber,  90  ;  sulphur, 
10%).  Hand-made  sheet  cured  quicker  than 
machine-made  ;  thick  crepe  cured  quicker  than 
thin  ;  sheet  cured  quicker  than  thin  crepe.  In  the 
smaller  quantities  given  above,  the  nature  of 
the  acid  had  little  effect  on  the  rate  of  cure  ; 
when  the  double  quantities  were  used  the  sulphuric 
and  hydrofluoric  acid  samples  cured  more  slowly. 
Excess  of  formaldehyde  lengthened  the  cure 
considerably  ;  ammonia  and  sulpliite  had  no 
constant  effect.  Results  are  also  quoted  which 
show  that  the  effect  of  washing  sheet  iiibber,  upon 
the  three  properties  dealt  with  above,  is  practically 
negligible.— E.  W.  L. 

P.\TENTS. 

Composition.  [Rubber  mixing.]  A.  Nixon,  Man- 
chester.   Eng.  Pat.  16,883,  Dec.  1,  1915. 

A  COMPOSITION  for  solid  tyres  and  "  mechanical  " 
rubber  goods  consists  of  india-rubber  (Congo), 
17;  lithopoue,  25;  sulphur.  2J  ;  glycerin,  J; 
finely  pulverised  or  ground  stone  (flint  pebbles), 
2  J  parts.— E.  W.  L. 

Vulcanisation  of  natural  or  artificial  caoutchouc  or 
caoutchouc-like  substances  ;  Process  for  accelerat- 
ing   .    S.  J.  I'eachey,  Manchester.  Eng.  Pat. 

101,819,  Feb.  3,  1916.    (Appl.  No.  1613  of  1016.) 

Vulcanisation  is  accelerated  by  the  addition  to 
the  mixing  of  niti-osophenol  or  its  homologues. 
The  time  required  to  vulcanise  a  mixing  consisting 
of  rubber,  100,  and  sulphur,  10  parts,  at  135° — 
145°  C,  is  reduced  from  about  1  hour  to  about 
30 — 35  minutes  by  tlie  addition  of  1  part  of 
nitrosophenol. — E.  W.  Iv. 

Hard-rubber     composition.         L.     II.     Baokeland, 

Yonkers,  N.Y.,  Assignor  to  General  Bakelite  Co., 

New  York.    U.S.  Pat.  1,200,092,   Oct.  10.  1916. 

Date  of  appl.,  June  16,  1910. 

A     I'l.ASTic     composition     containing     vulcanised 

rubber,  with  or  without  suitable  filling  materials, 

sulphur,  and  a  condensation  product  of  phenols 

and  formaldehyde,  is  converted  into  hard-rubber 

(ebonite)  by  the  action  of  heat. — E.  W.  L. 
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(.\)  Vulcanised   rtibber  ;     Agent  for   treating . 

(b)  Rubber  product.  (c)  Procens  of  reclaiming 
rubber.  (A)  H.  «.  Cox,  Bedford  Uills,  N.Y., 
Assignor  to  H.  Goldman,  New  York,  (b)  and  (c-) 
H.  B.  Cox.  U.S.  Pats.  1,202,758,  1,202.7,59,  an.l 
1,202,760,  Oct.  24,  lillO.  Dates  of  appl.,  (a) 
Jan.  10,  19i:{,  (B)  and  (c)  .Tidy  20.  1911. 

Vulcanised  rubber  is  reclaimed  by  treating  it 
with  a  solution  of  mbber  resin  in  a  hydrocarbon, 
or/and  with  a  solution  of  "  vulcanised  gum  "  in 
such  a  i-ubber-resiu  solution. — E.  W.  L. 

Fabrics  used  in  conjunction  with  vulcanised  india- 
rubber  ;     Treatment    of .       W.    E.    Muntz, 

London.  U.S.  Pat.  1,203,241,  Oct.  31,  191G. 
Date  of  appl.,  Feb.  19,  1914. 

See  Ft.  Pat.  468,493  of  1&14  ;   this  J.,  1914,  974. 


XV.— LEATHER;  BONE;  HORN;   GLUE. 

Myrobalans    from    Burmah.        U.S.    Cons.    Bep., 
Oct.  27,   1916. 

The  chemical  adviser  to  the  Forest  Research 
Institute,  India,  states  that  Burmese  myrobalans 
or  "  pangia  "  fruits  differ  from  Indian  Chebulio 
myrobalans  in  composition  and  colour.  In  the 
air-dried  Burmese  material  the  ta,nmn  content 
was  found  to  vary  between  16  and  32%,  averaging 
20 — 25%,  or  about  one-h.alf  that  of  Indian  myro- 
balans. The  non-tannin  content  ranged  from 
25  to  34%,  averaging  27 — 30%,  or  about  three 
times  that  of  the  Indian  material.  The  colour  is 
high.  Tanning  experiments  with  Burmese  myro- 
balans gave  a  spongy  and  tough  leather  similar 
to  that  produced  by  the  Indian  myrobalans,  and 
indicated  that  the  Burmese  product  could  be  used 
in  tanning  butts  for  making  army  boots,  etc.,  and 
for  making  black  uppers  of  an  inferior  quality. 
They  might  also  be  used  in  conjunction  with  babul 
bark  for  making  sole  leather. 

Patents. 

Tanning  materials  ;  Manufacture  of .  Badische 

Anilinu.  Soda  Fabr.   Ger.  Pat.  291.457,  Aug.  22, 
1913.     Addition  to  Ger.  Pat.  262,558. 

Salts  of  hydrosysidphonic  acids  of  the  benzene 
or  naphthalene  series  are  heated,  preferably  under 
pressure,  with  formaldehyde  or  substances  capable 
of  yielding  it.  The  reaction  products  are  obtained 
in  the  form  of  salts.  The  free  acids  are  soluble, 
amorphous  or  syrupy  substances,  nearly  or  quite 
colourless,  which  convert  animal  skin  into  a  ser- 
vicealjle  leather.  The  alkali  salts  of  the  acids  are 
easily  soluble  in  water,  give  colorations  with  ferric 
chloride,  and  do  not  precipitate  gelatin  in  neutral 
solution. — A.  S. 

Tanning.  E.  Stiasny,  Headingly,  and  O.  Schmidt, 
Assignors  to  Badische  Anilin  und  Soda  Fabr.. 
Lud^vigshafen,  Germany.  U.S.  Pat.  1.203.069. 
Oct..31,  1910.     Date  of  appl.,  Mar.  23,  1914. 

See  Addition  of  Julv  31.  1913,  to  Fr.  Pat.  443,730 
of  1912  ;  this  J.,  1914,  209. 

Method  and  apparatus  tor  drijing  [adhesive]  liquids. 
U.S.  Pats.    1,200,116  and   1,200,117.     See  I. 

Treatment  of  spent  tan  barl-,  peat,  and  the  W:e  tor 
use    as    fuel.     Eng.    Pat.    101,730.     See  IT  a. 

Process  for  the  reclamation  of  bichromatss  [from 
spent  tanning  liouors].  U.S.  Pat.  1,201,392. 
See  VII. 


XVI.-SOILS ;  FERTILISERS. 

Soils  ;   Acidity  and  adsorfdion  in as  measured 

by  the  hydrogen  electrode        I>.  T.  Sharp  and  D.  It. 
lloagland.     J.  Agric.  Res.,  1910,  7,  123—145. 

Using  a  slightly  modified  form  of  the  appai'atus 
devised  bj-  IJildebrand  (J  Anier.  Cheni.  Soc,  1913, 
35,  847 — 871),  determinations  of  the  H  ion  con- 
centration in  aqueous  suspensions  of  many 
tlifferent  soils  were  carried  out,  and  they  showed 
that  in  many  cases  the  liquids  were  truly  acid. 
The  H  ion  concentration  varied  between  0-2 X  10"^ 
an<l  0-2  X  10~'.  Since  the  values  founil  varied  only 
very  sUghtly  when  widely  varying  pi^oportions  of 
soil  and  water  were  used,  it  was  inferred  tliat  tlie 
H  ion  concentration  of  the  suspension  wa« 
approximately  the  same  as  that  of  tlie  correspond- 
ing soil  solution.  Soils  containing  calcium  in 
equilibrium  with  the  IICO3  ion  and  carbon  dioxide 
gave  a  very  slight  alkaline  reaction.  The  11  ion 
concentration  was  not  sensibly  affected  by  altera- 
tions in  the  degree  of  fineness  of  the  soU  particles. 
l)ut  it  was  diminished  when  the  soU  had  been 
heateil  previously.  The  lime  requirement  of  .-i. 
.'ioil  can  be  found  by  adding  a  standardised  solution 
of  calcium  hydroxide  to  the  soil  suspension  until 
a  definite  OH  ion  concentration  is  established. 
This  electrometric  titration  method  has  yet  to  be 
developed,  but  that  it  is  of  value  is  shown  by  the 
fact  that  when  calcium  carbonate  was  added  to 
different  soil  suspensions  with  an  acid  reaction 
in  the  amounts  shown  by  the  lime  water  titration 
to  be  necessary,  approximately  neutral  liquids 
were  obtained  The  effect  of  adding  the  chloride 
of  potassium,  or  sodium,  or  barium,  to  the  soil 
suspension  was  to  increase  the  acidity  in  each  case 
nearly  to  the  same  extent,  the  barium  salt  pro- 
ducing a  somewhat  greater  effect.  The  ad.sorption 
of  OH  ions  by  soil  was  also  investigated.  It  was 
foun.-I  that  when  0-1  mgrm.  of  hydroxyl  was  added 
as  Ca(OH)j  to  50  c.c.  of  pure  waiter,  an  OH  ion 
concentration  of  3-8xl0~5  was  produced:  but 
in  the  presence  of  soil  the  same  concentration 
could  only  be  brought  about  by  adding  much 
greater  quantities  of  alkalis.  Investigating  the 
action  oi  soils  on  lime  water,  it  was  found  that  both 
positive  and  negative  ions  were  removed  simul- 
taneously. The  rival  claims  of  the  theories  of 
adsorption,  of  base-exchange,  and  of  the  presence 
of  free  acids  in  soils  are  discussed  in  the  light  of 
recent  researches,  and  the  view  is  expressed  that 
soil  acidity  is  not  neces-sarily  related  to  ionic 
adsorption,  but  is  fundamentally  dependent  on 
the  equilibria  of  reactions  yielding  an  excels  of 
H  ions.— E.  H.  T. 

Soils  ;  The  alkaline  reaction  produced  by  acids  in 
,  viewed  from  the  standpoint  of  plant  nutri- 
tion. G.  Masoni.  Staz.  sperim.  agrar.  ital., 
1916,  49,  132—149.     BuU.  Agiic.    Intell.,  1916, 

I       7,  709—800. 

I  Previous   investigation  having  shown  that  the 

j  presence  of  citric,  malic,  or  t.artaric  acids  in 
chalky  soils,  caused  the  retention  of  iron  in  solution 

:  in  spite  of  the  alkaline  reaction  they  give  rise  to, 
experiments  were  undertaken  to  see  if  they  exerted 
a  similar  action  on  manganese  compounds.     Tlie 

1  results  were  affirmative  and  showed  that  only  the 
hydroxy-acids  were  active  in  this  respect,  citric 
and  malic  acids  proving  partioilarly  effective. 
Tests  were  also  conducted  with  pure  calcium 
carbonate     and     manganese     compounds     (MnO, 

I  MuaOi,  MnO;,  the  carbonate,  and  the  sulphate), 
and  the  results  demonstrated  the  undoubted 
capacity  of  the  lime  to  cause  the  retention  of 
manganese  in  solution.  In  a  third  series  of  experi- 
ments common  soUs  were  juixed  with  manganese 
sulphate  or  the  dioxide.  \^'ith  smaU  amount.s  of 
sulphate  (2  nigrms.  per  50  grms.  of  soU)  only 
citric  and  malic  acids  caused  an  increased  quantity 
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of  inaumuiesc  to  puss  into  solutiou,  wbdJo  for  larger 
amouut.s  i."0  iniinr.s.  por  50)  any  arid  produced 
this  effect.  \\iU»  niausauese  dioiiilo  only  citric 
and  malic  aciils  effected  an  increase  in  the  amount 
of  dissolved  mauiiam^e.  Thus,  in  prcxseuce  of 
lime  the  comivmnds  of  manganese  ivspond  to 
treatment  with  acids  in  the  same  manner  as  those 
of  iron.  The  modus  operand;  was  to  treat  25— -W 
<rrm-!-  of  thi  soil  or  prepared  iniNture  with  50 — 100 
e.c.  of  tlie  acid  in  .V,  10  concentrrvtion.  After 
shaking  and  standing  for  about  8  houi-s  until  the 
iUkaliiic-  reaction  h.id  developed,  the  material  was 
dlteied  and  the  filtrate  examined  for  manganese. 

— "E.  il .  T. 

LiaHOrfrie  aeid  from  roHrn  irood.     M.  X.  .Sullivan. 

J.  Ind.  En;.  Chem..  1010,  8,  1027—1028. 
Fkom  the  pixiducts  obtainetl  by  the  dry  distillation 
of  rotten  wood,  a  mixture  of  acids  was  isolated. 
-Uter  purification  by  means  of  the  lithium  salts, 
this  wa.s  scixirated  into  two  acids,  melting  respec- 
tively at  So-^  and  at  78°  C.  (at  80'=— .S2°  C.  after 
fui-ther  purifi.Ation).  The  latter  arid  was  pwved 
to  be  liauoceric  acid,  identical  with  that  isolated 
by  S<.hreiner  and  Shorey  (this  J..  IStll.  40)  from 
peat  soil  :  and  the  former  is  piwbably  inactive 
cerebronic  arid.  Sullivan  (Science,  1013,  38, 
078)  has  found  cerebrosides  in  mould  from  soil, 
and  l-evene  and  West  (J.  Hiol.  Chem.,  1913,  15, 
193)  have  shown  that  Ugnoceric  acid  is  an  oxidation 
product  of  cei-ebronic  actd  derived  fii>m  cercbrosidas 
by  hydrolysis. — A.  S. 

Azolobuder :    Erperiments   on    th'   groiclh   of  . 

\.  Cauda.  Staz.  sperim.  agrar.  ital..  1910,49, 
125—131.  Bull.  Agric.  Intell.,  1916,  7,  801-SG2. 
-S.VLTs  cf  phosphoric  acid  favom'ably  affect  the 
growth  of  axotobaet^r.  and  when  applied  in 
.■Imounts  containing  equal  quantities  of  PjO^,  the 
potassium  salts  aie  more  effective  than  those  of 

■  alciTim.  High  proportions  of  nitrogenous  com- 
poimds  act  detrimentally  and  prevent  the  form- 
ation of  tl'.e  t\pical  film  in  impure  cultures  ;  low 
proportions  ivstore  the  activity  of  the  organism 
on  a  soHd  medium.  Calcium  carbonate  Ls  very 
beneficial,  jMirticularly  when  nhosphcric  acid  is 
also  present.  Of  the  magnesium  compounds. 
applie<i  at  the  rate  of  1  "'o.  1-he  sulphate  and 
inagn<«ium  sodium  phosphate  caused  ferruentation 
to  begin  sooner  than  the  oxide  ;  magnesium 
.-hloride  had  no  action.  Azotobactei  develop  well 
>m  agar-humus  and  their  midtiplication  proceeds 
better  in  the  p^-esence  of  Slreptothrir,  or  of  the 
blaatomvcetic  form,  than  when  alone.  Different 
soils  favour  the  activity  to  different  extents;  thus 
the  oriianlsm  is  verv  active  in  compost  and 
in  tilled  stubble  soil  :'  it  is  active  in  permanent 
rice-field  soil  and  in  irrigated  meadow  soil,  but  Ls 
nearly  inactive  in  chalky  vine  soil  and  in  the 
deeper  layers  of  rice-field  soU  under  rotation 
crops.  Azotobacter  flourish  best  in  well-tilled 
.soUs  containing  humus  and  dressed  with  mineral 
fertilisers.  —E.  H.  T. 

I'late  vittliod  of  countitir/  hacleria  ;    A    comparinon 

beltccen  agar  and  i/eialin  an   media  for  the . 

[BacteriulorjiccU    examination    of    noils.]      H.     J. 
Conn  and  W.  L>.  Dotterrer.     New  York  Agric. 

■  Expt.    Station,    Tech.    Bull.    No.    53,    12—15, 
May,  1910. 

A  coMTAHKON  was  made  between  soil-extract 
gelatin  and  aeparaginate  agar  as  plate  media  for 
counting  the  bacteria  in  soil  (this  J.,  1915,  673). 
Dilutions  of  1  in  100.000  and  1  in  200.000  were 
used.  Each  .sample  was  plated  in  triplicate  on 
each  medium,  and  the  plates  were  incubated  at 
18° — 19"  C.  for  one  week  in  the  case  of  gelatin 
and  two  weeks  in  tile  case  of  agar.  The  results 
showed  that  33  "^'o  of  the  plates  of  each  medium 
gave  counts  which  varied  less  than  5%  from  the 


average,  while  21  "o  of  the  plates  of  oa<h  medium 
varied  over  15%  from  the  average.     This  agree-" 
ment  proves  that  the  nature  of  the  medium  is  not 
the  cause  of  the  widely  different  numbers  which 
are  sometimes  obttuned. — J.  H.  J. 

Pho}tii?u)riv  acid  in  soilfi ;    Mctliod   of  extraHion  as 

affalittri  Ihe  deUTnnnnlion  of -.     II.  ITiile  and 

\V.  L.  Haitlev.  J.  lud.  Eng.  Chem..  1916,  8, 
1028—1029. 
CoMPAK.vnvE  expei-iment*;  showed  that  with  2A'- 
nitric  acid  (Brauer.  this  .T..  1915,  42)  as  much 
phosphoric  acid  is  extracted  in  2  houiv  as  in  the 
official  (American)  method  of  extracting  witl> 
hydrochloric  acid  of  sp.gr.  11 15  for  10  hours. 
Moreover  no  interfering  substances  are  extract<'(i 
by  tlie  nitric  acid,  whereas  a  considerable  quantitx 
of  organic  matter  is  dissolved  by  the  hvdrochlorii 
acid.- A.  S. 

Phosphorites ;  J nveslitjatione  i)do  the   utiliaation  uj 

in  Russia.     A.  V.  Ivasakov.  N.  P.  Kol)likov, 

V.  N.  Kotchotkov,  K.  N.  Chvezov,  and  1.  V. 
Jakuchin.  Report  by  D.  N.  Prianic  hnikov. 
Agronomic  Instit.  of  Moscow,  1915,  5,  l^lOti. 
BuU.  Agric.  InteU.,  1910,  7,  804 — 807. 

Ertraciion  of  j>/uKtphoric  acid  from  phosphoriti.'i'. 
Previous  work  had  shown  that  practically  .ill  the 
combined  phosphoric  acid  was  oxtraeti^d  if  the 
mineiuls  were  steeped  in  a  given  quantity  of  water 
prior  to  the  treatment  with  sulphuric  acid.  In 
1914,  in  investigating  the  influence  of  the  shape 
and  the  speed  of  the  agitator  u.sed  in  the  a<5d 
treatment,  K<a.sakov  found  that  the  Getterman 
type  of  agitator  was  the  best.  Working  with 
powdered  phosphorites  from  Viatka.  var\-ing  the 
acid  concentration  between  10  and  50  "o-  ^id  the 
speed  of  revolution  between  300  and  1800  revohi- 
tions  per  minute,  he  found  that  the  frothing,  due 
chiefly  to  the  escape  of  carbon  dioxide,  diminished 
as  thespeed  increased  ;  that  there  wa*!  an  optimum 
speed  at  which  all  frothing  ceased  and  the  reaction 
reached  its  maximum  enei-gy  ;  and  that  this  speed 
coiUd  be  detejTnined  with  ease.  fXirther,  the 
method  empkyed  for  mixing  the  materials  has  a 
marked  influence  upon  the  reaction ;  and  the 
extraction  Ls  incomplete  when  the  speed  of  rotation 
is  insufficient,  or  if  a<id  of  40°;,  concentration  or 
more  be  employed.  Working  on  the  same  material, 
Kotchetkov  and  Koblikov  found  that  the  exte&c- 
tion  could  be  inc.i  eased  fi-om  73-77  to  95-67%  by 
steeping  the  mineral  in  water,  treating  with  th» 
acid  at  30°  C,  and  then  stirrmg  the  mass  continu- 
ously throughout  the  whole  period  (10  mins.)  of 
the  reaction.  In  the  investigation  of  the  pre- 
cipitation of  phosphoric  acid  solutions  by  gypsiun. 
Chvezov  discovered  that  in  addition  to  being 
influenced  by  the  state  of  fineness  of  the  solid,  the 
speed  of  the  reaction  is  increased  when  the  amount 
of  base  present  Ls  augmented  ;  but  in  this  case  the 
phosphoric  acid  of  the  precipitate — both  total 
and  citric-soluble — is  diminished.  Raising  the 
temperature  also  decreases  the  solubility  of  the 
product  in  ammonium  citrate.  With  the  object 
of  discovering  a  method  of  olitaining  dicabhini 
phosphate  more  simple  than  that  of  precipitation. 
Knsakov  treated  dcgclatinised  and  degreased  bone«^ 
with  acpieous  solutions  of  phosphoric  acid,  and  of 
sulphuric  jicid,  both  in  varying  (oncentratione. 
He  obtainexl  fair  yields  of  phosphates  with  a 
solubility  up  to  91%  in  alkaline  ammonium 
citrate,  but  similar  experiments  on  phosphorit<* 
gave  only  negative  results. 

Cultifalion  trials  wUh  phosphates  and  phoB- 
phorilrs.  To  compare  the  fertilLsing  effects  of 
precipitated  phosphate  and  superphosphate, 
.Takucbin  grew  millet  and  sugar-beets  in  bla(-k  Boil 
from  South  Russia,  using  as  dressings  super- 
phosphate (16%  P,0,,),  basic  slag  (16%  P,0,)» 
Palmer's  precipitat«d  dicalcium  phosphate  (37 -M^ 
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I'jOj),  and  a  precipitated  phosphate  coutaiiiing 
10%  PoOj.  The  results  obtained  with  the  prc- 
I  ipitiit-ed  phosphates  were  as  good  as,  and  in  some 
insns  superior  to,  those  obtained  with  super- 
phospliatlp.  Tlie  cultivation  tests  with  phosphorites 
-howed  that  some  phosphates  from  the  province  ol' 
Saratov  arc  partly  assimilable  by  cereals. — E.  IT.  T. 

Patents. 

Ferlilisinij  [tobacco  plants]  ;    Procesn  of .     C. 

Bosch,  Assignor  to  Badische  AnUin  und  Soda 
Fabi-ik,  Ludwigshafeii,  Germany.  U.S.  Pat. 
1,200,800,  Oct.  10,  1916.  Date  of  appl.,  Sept. 
4,  1914. 

TiiE  use  of  urea  nitrate  as  a  fertiliser  for  tobacco 
|ilants  is  claimed  as  producing  .a  tobacco  par- 
ticularly free  from  obnoxious  ash  constituents 
lud  from  marks  on  the  dried  leaves. — E.  W.  L. 

Calciuml     cyanainide ;      Process     of  granulaliiuj 

pulverulent  prodxicls  siuh  as .  J.   Roussel. 

Fr.  Pat.  478.832,  Feb.  22.  1915.  Under  Int. 
Conv.,  Mar.  24,  1914. 

PowDKiJED  cyanamide  ia  mixed  with,  say,  5%  of 
1  powdered  agglutinating  agent,  such  as  clay, 
ruaj-I,  or  kaolin,  with  the  optional  addition  of 
'  :iseiu  (0-25%),  and  the  mixture  treatt>d,  wliilst 
>tirriug,  with  a  fine  spray  of  water. — ~V.  .SouN. 


XVII.-SUGARS ;    STARCHES;    GUMS. 

(•'Itteosc  :      Chemical     composition     of    iiimmcrcial 

[litfuiil] and  its  digestibility.    J.  A.  Wesener 

and  G.  L.  Teller.    J.  Ind.  Eng.  Chem..  191(3.  8, 
1009—1020. 

The  results  of  a  large  number  of  experunents  on   ; 
the   fermentation   of   solutions   of   liquid   gluco.se   I 
(starch    syrup)   are    given.       The    proportions   of 
maltose   and    dextrose   in    two    samples   of   com-    ; 
inercial   glucose,   as   calculated   from   the   cupric- 
1  educing  power  and  the  >'ield  of  carbon  dioxide 
on  fermentation,  were  11-7  and  17-2%  of  dextrose   i 
and  22-9  and  16-4%  of  maltose.     There  were  also   • 
present     diflticultly    fermentable     reducing     sub- 
-t^ances  amounting  to   about   14%   calculated  as 
maltose  or  8%  calculated  as  dextrose,  and  unfer-   j 
mentable    dextrins    amounting    to    about    47%.    i 
The  two  last-named  classes  of  substances  can  be 
ii'ndered  fermentable  by  hydrolysis  with  hydro- 
chloric acid  or  with   Takadiastase  or  pancrcatin,    ; 
or,   less   readily,   with   cold   water   malt   extract,    ■ 
and  appear  to  be  normal  intermediate  products    : 
in  the  ti'ansformation  of  starch  to  dextrose  by  the 
action  of  acids  or  enz>'mes.    There  is  no  justifica- 
tion for  the  claim  that  commercial  glucose  contains 
unfermentable    reducing    substances    which    are 
reversion  products  formed  by  the  action  of  acid 
on  dextinDse  at  a  high  temperature.     It  is  con- 
cluded that  commercial  glucose  consists  of  product  s 
which  are  whoUy  assimilable  as  food. — A.  S.  ; 

Sugar  factory  effluents;    Effects  of  the  heel-saponia 

in .     P.  Schulz.     Bohm.  Zeits.  Zuckerind.. 

1916,  41,  4.     Chem.-Zeit.,   1916,  40,  Rep.,  37 J. 

The  acid  beet-saponin  discovered  by  Kobert 
(this  J.,  1914,  937)  is  present  in  the  effluents  fi-om 
the  sUcing  machines  and  to  a  smaU  extent  in  the 
diffusion  water.  It  occ;urs  in  the  form  of  calcium 
or  magnesium  salt  in  colloidal  solution  and  can  'n- 
^^eparat.ed  almost  completely  by  acidifying  with  a 
mineral  acid.  An  injurious  action  on  fish  is  to  be 
observed  only  when  the  effluent  from  the  slicing 
machines  amoxmts  to  from  5 — 10%  of  the  total 
effluent,  or  if  the  total  effluent  contains  more  than 
5  mgrms.  of  the  saponin  per  Utre.  Such  a  con- 
lentration  is  hardly  ever  attained  in  pra(dice. 
The  saponin,  at  the  concentration  mentioned, 
can  be  rea<ji!v  detected  bv  the  naphthoresorciiuil 
test.— A.  S. 


I'olarimetrie   delerminalion   of  sugar   [aucroae]    irt 
condensed   milk.     Biuoks.     See   XIXa. 


-.    H.  Wiese. 


Patents. 

Sugar  juices  ;    Process  of  treating  - 

Wallaceburg,    OnUrio.       U.S.    Pat.    1,200,787. 
Oct.  10,  1910.     Date  of  appl.,  Oct.  25,  1012. 

SUG.vu  juice  is  treate<l  with  finelv  powdered  calcium 
<arbonat«,  heated  to  70"— ItlO' 0.,  and  filtered, 
then  ti-eated  with  a  relatively  small  quantity  of 
lime  to  desti'oy  the  glucose,  carbonatated,  re- 
heated, and  filtered. — .1.  H.  ]j. 

Saccharine  juice  ;    Process  of  refining  ■ 


V    r 

Kuckstulil,   Leverf,    I.a.   "  U.S.   Pat.    1,201, 104i 
Oct.  10,  1916.    Date  of  appl.,  Aug.  21,  1013. 

TiiK  juice  is  forced  at  a  high  velocity  into  the 
upper  part  of  a  closed  vessel,  and  compressed  aii- 
is  also  injected  into  the  upper  part  of  the  vessel 
ami  into  the  juice  as  it  enters,  so  that  foam  i^ 
formed  on  the  juice  in  the  vessel.  The  foam, 
with  the  svibstances  in  it,  is  conducted  from  the 
upper  part  of  the  vessel. — J.  H.  L. 

FUter-ytress,  especially  for  filtering  sugar  juices  and 
the  like.  E.  Lehne.  Klein  Wanzlebon.  Ger.  Pat. 
204,310,  .Tan.  30,  1!»16.  Addition  to  Ger.  Pat. 
291,31(>  (this  J.,   1910,  048). 

Tire  end  plates  of  the  filter-press  are  connected 
below  by  a  fixed  longitudinal  connecting  piece, 
on  which  the  filter  elements  rest,  and  above  by  a 
removable  connecting  piece.  One  of  the  end 
plates  is  hollow  and  communicates  with  a  channel 
formed  in  the  lower  connecting  piece,  into  which 
the  outlet  passages  from  the  filter  element* 
discharge.  The  filtrate  flows  from  the  channel 
through  the  hollow  end  plati;  and  is  discharged 
through  one  of  the  hollow  trunnions  on  wfaich  the 
press  is  mounted. — A.  S. 


Milk-sugar  ;    Process  of  extracting  - 


-from  whey. 


J.  G.  Dietrich,  McMinnville,  Oreg.  U.S.  Pat. 
1.201,027,  Oct.  10,  1916.  Date  of  appl.,  Feb. 
26,  1916. 

WiiEY  is  heated  mider  pressure  in  absence  of  air, 
to  coagulate  non-sugar  mattere,  then  cooled  to 
60'F.  (15-5°C.)  or  below,  to  retard  bacterial 
growth,  and  filtered.  The  filtrate  may  be  con- 
centrated in  vacuo,  and  pasteurised  in  her- 
metically closed  receptacles. — J.  H.  L. 

Ei'haustiiu/  materials   in  distilleries,   sugar  plants. 

and  the  like  ;    Apparatus  for .     V.  Raisin, 

Paris.  U.S.  Pat.  1,201,344,  Oct.  17,  1814. 
Date  of  apx>l..  May  7,  1913. 

See  Ft.  Pat.  445,976  of  1912  ;    thLs  J.,  1913,  15t5. 
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Penneabiliiy ;       Selective 


Absorption      of 


pheiwl  and  other  solutions  by  the  seeds  of  Uordeum 
vulgare.  A.  J.  BrowTi  and  P.  Tinker.  Proc.  Roy. 
.•^oc,  1916,  B,  89,  373 — 379.  (See  also  this  J.. 
1912,  1149.) 

When  liarley  seeds  were  steeped  for  2  days  in 
.aqueous  solutions  of  aniline  or  phenol,  the  liquid 
entering  the  seeds  contained  in  all  cases  about 
three  times  as  much  of  the  solute  as  the  steeping 
solution,  though  the  latter  was  in  some  cases 
nearly  saturated.  In  similar  experiments  with 
aqueous  acetic  acid,  as  the  concentration  of  the 
acid  in  the  steeping  .solution  was  increased  from 
0  to  100  "o-  its  concentration  in  the  absorbed 
liquid  increased  to  a  maximum  of  80  %  (for  a 
•teeping  solution  of  50  °o)  and  remained  constant 
at  this  value  for  all  higher  concentrations  of 
the  steeping  .solution,  except  for  anhydrous  acid, 
which  was:  not  absorbed  at  all.     The  weight  of 
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liquid  taken  up  by  barley  seeds  in  any  solution, 
when  equilibrium  hns  been  attained,  is  less  than, 
equal  to,  or  greater  than  the  weiglit  which  would  be 
taken  up  in  pure  water,  according  as  the  concen- 
tration of  the  solute  in  the  absorbed  liquid  is  less 
than,  equal  to,  or  greater  than  that  in  the  steeping 
solution.  This  is  readily  explicable  on  gi\ninds 
of  osmotic  pressure.  I'oruparison  of  data  for  a 
number  of  solutes  reveals  n  close  parallelism 
between  the  surface  tension  of  their  solutions  and 
their  capacity  for  entering  the  seeils.  Ciibbs' 
rule  connecting  surface  tension  and  adsorption 
appears,  therefore,  to  apply  to  the  al)sorption 
of  solutions  by  barley  seeds,  and  the  authors 
suggest  that  the  selective  permeability  of  the  seed 
membrane  is  due  to  selective  adsorption,  a  hypo- 
thesis which  has  been  advanced  on  other  grounds 
for  membranes  of  the  copper  ferrocvanide  type 
(see  Tinker,  this  J,  1910,  057).— J.  H."L. 

Fermottation  ;  Influence  of  phospkatea  on  alcoholic 

at  different  Oil' -concentrations.     II.    Euler 

and  T.  Tholin.  Z.  phvsiol.  Cheni.,  1010,  97, 
209—278. 

Fifty  c.c.  of  u^o  dextrose  solution  was  fermented 
for  1.50  mills,  at  20°  V.  by  0-5  girn.  of  a  bottom- 
fermentation  yeast,  and  maintained  neutral  to 
phenolphthalelu  {pg  =  about  8)  tliroughout  this 
time  by  frequent  additions  of  N f'l  sodium  hydr- 
oxide. Under  tliese  conditions,  and  also  when 
dried  yeast  was  used  in  place  of  living  yeast,  added 
phosphates  pi\>duced  a  retardation  and  nfit  an 
acceleration  of  fermentation  (cp.  Harden  and 
Young,  this  J.,  1908,  870;  1909,  1157;  1912, 
553).  For  example,  addition  of  0-5,  1-0,  2-5,  and 
5-0%  of  phosphate  (K.IIPO,)  caused  reductions 
of  12,  22,  39,  and  50%  respectively  in  the  amount 
of  carbon  dioxide  pi-oduced  (i.e.,  evolved,  or  fixed 
by  the  alkali).  When,  on  the  other  hand,  the 
fermenting  liquid  was  niaintained  slightly  aiid 
(pH=  4-5),  addition  of  2-5%  of  phosphate  acceler- 
ated the  fermentation  by  40  %  In  sugar  solutions 
containing  yeast  and  added  phosphates  in  presence 
of  toluene,  no  accumxilation  of  hexosephosphate 
takes  place  if  the  solutions  are  maintained  neutral 
to  phenolphthalein. — J.  IT.  L. 

Enzymes  ;  Composition  and  formation  of .   XII. 

H.  Euler  and  E.  Ixiwenhamm.  Z.  phvsiol. 
Chem.,  1916.  97,  279—290.  (See  also  this  J., 
1911,  379,  973;    1912.  833.) 

The  rate  of  fermentation  of  sodium  pyruvate  by 
a  bottom-fermentation  brewery  yeast,  in  solutions 
containing  monosodium  phosphate  to  maintain  a 
constant  reaction,  w.is  found  to  be  increased,  in 
some  cases  three-  or  four-fold,  by  the  presence  of 
toluene  or  chloroform.  After  the  yeast  had  licen 
dried  at  ordinary  temperatures,  to  a  nioisturc- 
content  of  less  tluvn  10%,  its  fermentative  power 
tx>war(Ls  pyruvate  was  00 — 90%  of  its  former 
value  (both  referred  to  dry  substance),  and  was 
practically  unaffected  by  toluene  or  chloroform  ; 
the  fermenting  power  of  the  dried  yeast  txiwards 
dextrose  was  oiily  one-tent li  of  that  t)f  the  fresh 
yeast.  .Attempts  U>  increase  the  carboxylase- 
content  of  the  yeast  by  cultivation  in  sugared 
nutrient  .solutions  were  unsuccessful,  but  an 
increase  of  20%  was  produced  by  cultivatif>n  in 
nutrient  liquids  containing  sodiuui  pyruvate, 
comlnned  with  aeiation  ;  the  invei-tase  content  of 
the  yeast  was  at  thr;  same  time  doubled,  whilst  the 
fermenting  power  towards  doxtrf).«:e  was  rcrluccd 
by  10%.— Jt  H.  L. 

Beer  ;  Fate  of  hexOHCS  in  the.  production  of  — ■ — .  P. 
.Schonfeld  and  IJ.  Krumhaar.  Woch.  Brau., 
1910,  33,  81— 84.  14.'"»— 117,  1.56—158. 

In  the  fermentation  of  brewery  worts  the  liexoses 
are  fermented  more  rapidly,  in  proportion  to  their 
concentration,    than    maltose,    probably    beeaiise 


their  smaller  molecular  magnitude  enables  them 
to  dilTuse  more  readily  into  the  veast  cells. 
In  worts  made  from  malt  alone,  t^ie  hexoses, 
which  commoidy  anio\int  to  about  one-tenth  of 
the  total  extract,  are  <ompletely  eliminated 
during  the  primary  fermentation,  whatever  the 
type  of  yeast,  and  the  beers  luirmally  remain  free 
from  hexoses  during  storage,  for  malUise  is  hydro- 
lysed  only  within  the  yeast  cells  and'  the 
dextrose  formed  is  probably  at.  once  fermented. 
The  authoi-s  carried  out  f ernu^ntjit  ions  of  worts 
containing  added  dextrose,  with  top  and  bottom- 
fermentation  yeasts,  at  the  low  temperatures 
customary  in  Germany,  and  determined  as  glucos- 
azone  the  dextrose  (hexoses)  present  at  differe 
stages.  They  conclude  that  in  bottom  fermenta- 
tions complete  elimination  of  dextt-ise  during  the 
primary  fermentation  is  in  general  only  attained 
when  the  amount  initially  present  docs  not  exceed 
3.5 — 05"?;,  of  the  total  extract.  ac<-i>i<!ing  to  the 
character  of  the  yeast.  In  top  fi'rmentations  at 
low  teniperatures,  the  amounts  of  hex<ises  which 
can  be  elinunated  .are  as  .a  rule  some«liat  less, 
though  they  vary  considerably  with  the  character 
of  the  yeast.  At  higher  temperatures  (e.f/.,  at 
room-temperature)  the  racial  rharncters  that 
distingui.sh  diflerent  top-fermentation  yeasts  dis- 
appear in  large  measure,  and  all  become  capable 
of  fermenting  completely  very  larce  ppoixu-tions 
of  added  sugar  (no  data  are  given  relatins:  to  these 
conditions).  The  authors  conclude  further  from 
the  experiments,  that  if  a  wort  is  ti-eated  with 
sxifficient  dextrose  to  satis:fy  the  fermentine  power 
of  the  yeast,  the  maltose  is  scarcely  or  not  at  all 
attacked.  The  addition  of  sucrose  to  wort  is  con- 
sidered to  have  substantially  the  same  eOect  as 
that  of  dextrose,  since  the  fonner  is  rapidly 
hydrolysed  in  presence  of  ye.ast,  even  "f  the  most 
weakly  attenuating  types.  The  authors  discuss 
the  bearing  of  these  results  on  the  use  of  top- 
fermentation  yeasts  for  tlie  preparation  of  "  sweet 
beers  "  and,  on  the  other  hand,  of  lager  beers  under 
German  brewing  conditions. — J.  H.  L. 


Schonfeld.      Ver, 
Z.  angew.  Chem., 


Top  fermentation  yeasl.i.  P. 
deutscher  Chem.,  Oct.,  1916. 
1910,  29,  390. 

Unsatisfactory  results  are  sometimes  obtained 
with  top  fermentation  yeast  and  this  is  due  to  the 
fact  that  certain  classes  of  these  yeasts  possess  an 
extremely  low  power  of  fermenting  maltose. 
Yeasts  rich  in  maltase  are  formed  in  worts  con- 
taining much  maltose,  whilst  worts  poor  in  maltose 
yield  yeasts  containing  little  maltase  ;  the  quantity 
of  zymase  fomied  is  in  proportion  to  that  of  the 
maltase.  Yeasts  rich  in  maltase,  however,  in  the 
presence  of  interfering  substances  such  as  largo 
quantities  of  dextrins,  proteins,  etc.,  tend  to  lose 
their  hvdrolytic  properties  and  give  bad  results. 

-  W.  P.  S. 

Volatile  organic  compounds,  especially  essential  oils, 
formed  in  the  vianufaclure  of  sulphite-cellulose. 
Kert^sz.     See  V. 

Chertncal  composition  of  commercial  [liquid']  glucose 
and  its  digestibiiily.  Wesener  and  Teller.  See 
XVII. 

Influence  of  alcoholic  concentration  and  temperature 
on  the  biochertiical  synthesis  of  a-methylgalacloeide. 
Au))ry.     See  XX. 


Patents. 


-.  I  J.  La-vedan, 


Teast :  Process  of  ma7iufacluring  ■ 
ISev,  Orleans,  La.     U.S.  Pat.  1.201.002,  Oct.  10, 
1910.     Date  of  appl.,  Feb.  12,  1910. 
In  the  propagation  of  yeast,  the  scum  or  froth 
containing  the  yeast  is  continuously  skimmed  off 
the    fermenting'  liquid,    and    separated,    e.g.,   by 
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I  I'ntrifuprinpr.  info  yeast  and  liquid,  and  (he  latter 
i-^  continuimsly  returned  to  the  ferniontinp  vessel, 
riie  yea.st  is  aerated  during  propagation  and 
separation  from  the  souni.^J.  H,  L. 

Diastalic   product:  Apparaiiis   for  producivii . 

J.  Takumine.  New  York.  T;.S.  Pat.  1.2()l  .885, 
Oct.  17,  lino.  Date  of  appl.,  .Tan.  28,  lOKi. 
\  HOUIZONT.M,  rotary  drum  with  pi-ojecting  hartle- 
Iilate.s  fixed  longitudinally  to  its  inner  walls,  has 
within  it  a  fixed  pipe  disposed  longitudinally  and 
littcd  with  spi'aying  nozzles,  and  also  fixed  conduits 
fur  admitting  and  withdrawing  air.  The  spraying 
nozzles  are  directed  towards  the  rising  side  of  the 
ilnim.  and  the  orifices  of  the  air  inlet  and  outlet 
c  iinduits  face  the  opposite  side. — J.  H.  Li. 

I)e-alcohoUsing  Uquors  ;    Process  for  .     L.  A, 

Rosenhlatt,  San  Francisco,  Cal.  U.S.  Pat. 
1,201,873,  Oct.  17,  191(5.  Date  of  appl.,  Mar. 
22,  1916. 
Wine  or  other  liquid,  heated  to  about  80°  C,  is 
de-alcoholised  by  the  copious  injection  of  steam 
at  .such  a  pressure  that  the  amount  of  steam  con- 
densed in  the  liquid  is  sufficient  to  maintain  the 
volume  of  the  latter  practically  unchanged. — J.H.L, 

Composition  fuel.     Eng.   Pat.    101,813.     See  IIa. 

Yeast    extract    and   process    of   mamifaclnring    the 
same.     U.S.  Pat.  1.200.011.     See  XIX.\. 

XIXa.— FOODS. 

Bread  ;   Determination  and  disiribittion  of  moisture 

in .     H.  L.  Wessling.     J.  Ind.  Eng.  Chem., 

1916.  8,  1021—1022. 
The  moisture  content  of  a  loaf  does  not  diminish 
uniformly  from  the  centre  to  the  crust,  but  is 
fairly  constant  excepting  near  the  crust.  To 
ascertain  the  true  moisture  content  of  a  loaf, 
the  sample  should  consLst  of  one-quarter  of 
a  loaf  when  the  latter  is  covered  on  all  sides  by 
crust  or  of  one-half  when  the  loaf  has  been  baked 
in  contact  with  another  loaf  and  hence  is  only 
partly  covered  by  crust.  The  method  recommended 
for  the  determination  of  the  moisture  is  practically 
the  same  as  the  German  method  (Arb.  K  iserl. 
Gesundlieitsamte,  1915,  48,  605).  The  sample  is 
weighed  as  quickly  as  possible  in  a  tared  dish  on  a 
torsion  balance,  then  heated  at  a  temperature  not 
exceeding  60°  C.  until  practically  dry,  allowed  to 
stand  exposed  to  the  air  for  a  few  hours,  weighed, 
ground  to  a  fine  meal,  and  the  remaining  moisture 
determined  on  a  2-grm.  sub-sample  by  drying 
in  a  vacuum  oven  at  100°  C. — A.  S. 

Agar  plates  ;    The  number  of  colonies  allowable  on 

satisfactory   .     [Bacteriological    examination 

of  TO17A-.]  R.  S.  Breed  and  W.  D.  Dotterrer. 
New  York  Agric.  Expt.  Station,  Tech.  BuU. 
No.  53,  3— 11,  May,  1916. 
Milk  containing  about  a  half  million  bacteria 
per  c.c.  was  used  as  the  liquid  in  which  the  organ- 
isms were  to  be  counted.  Dilutions  of  1  in  100, 
1  in  1000,  and   1  in   10,000  were  sown  on  agar 

Elates  in  triplicate,  and  incubated  at  20°  C.  for 
ve  days.  Those  plates  which  gave  closely 
agreeing  results  were  used  to  compute  the  average, 
and  those  plates  which  diilered  by  more  than  20  % 
from  the  average  were  rejected.  Altog  ther  the 
colonies  on  1435  plates  were  counted.  The  results 
showed  that  plates  containing  more  than  30  and  less 
than  400  colonies  were  in  close  agreement  as  to  the 
final  result.  Plates  having  less  than  20  and  more 
than  400  colonies  frecjuently  departed  widely  from 
the  average.  The  plates  with  too  low  counts  gave 
high  final  results,  owing  probably  to  the  greater 
effect  of  chance  contamination  with  air  organisms, 
while  the  plates  with  too  high  counts  usually  gave 
low  final  results,  owin    to  colonies  not  developing 


when  overcrowded.  Most  of  the  plates  were 
examined  again  after  two  days'  incubation  at 
37°  C,  and  the  results  obtained  confirmed  the 
]ireceding  ones.  Another  series  of  experiments 
was  made  in  which  counts  by  the  plate  method 
were  compared  with  counts  by  the  microscope 
method.  The  plato  counts  averaged  4250  colonies 
per  c.c,  anti  the  microscope  counts  of  bacteria 
and  clumps  5590  per  c.c,  a  very  close  agreement 
for  such  widely  different  methods. — J.  U.  J. 

Sugar  [mtcrose']  in  condensed   milk  :    Polarimeiric 

determination  of  .     R.   O.  Brooks.   J.   Ind. 

Eng.  Chem.,  1916,  8,  1022—1024. 

The  following  method  has  given  results  in  agree- 
ment with  factory  data,  and  has  also  proved 
accurate  when  tested  with  unsweetened  condensed 
milk  to  which  a  definite  ciuantity  of  pure  sucrose 
has  been  added.  50  grms.  of  the  sample  is 
diluted  to  100  c.c  ;  nd  26  c.c.  (=13  grms.  of 
sample)  is  diluted  further  to  about  40  c.c,  rnd 
Fehling's  copper  sulphate  solution  added,  drop 
by  drop,  with  stirring,  until  the  proteins  and 
fat  are  precipitated  (about  1-5  c.c  is  suffi- 
cient). The  precipitate  is  filtered  off  and 
washed  with  water  until  the  filtrate  amounts  to 
exactly  100  c.c  The  polarimetric  reading  of  the 
.solution  is  taken  in  a  200  mm.  tube.  For  the 
invert  reading,  50  c.c.  of  the  filtrate  is  mixed  with 
5  c.c  of  concentrated  hydrochloric  acid,  allowed 
to  stand  over-night,  made  exactly  neutral  to 
phenolphthalein  with  strong  alkali  solution,  then 
acidulated  with  one  drop  of  10  °o  hydrochloric 
acid,  diluted  to  100  c.c,  filtered,  and  the  polari- 
metric reading  taken  in  a  200  mm.  tube.  The 
observed  direct  reading  is  multiphed  by  2  and  the 
observed  invert  reading  by  4,  and  then  the  sucrose 
calculated  by  Clerget's  formula,  using  the  factor 
141-7.— A.  S. 

Butter  ;   Effect  of  feeding  on  the  composition  of  - 


Decorticated  ground  nut  cake  and  decorticated 
cotton  cake.  H.  T.  Cranfield.  Analvst.  1916, 
41,  336—339. 

The  addition  of  decorticated  ground  nut  cake  to 
the  rations  of  cows  did  not  materially  affect  the 
composition  of  the  butter  fat  obtained  from  the 
milk  yielded  by  the  animals,  except  that  there  was 
a  slight  increase  in  the  proportion  of  unsaturated 
glycerides.  This  cake  is  more  suital)le  for  winter 
feeding  as  it  tends  to  produce  a  soft  butter,  whilst 
cottonseed  cake  may  be  used  in  the  summer  since 
its  use  does  not  alter  the  composition  of  the  butter 
fat.     (See  also  this  J.,  1915,  1108  ;  1916.  938.) 

— W.  P.  S. 

Palm,  kernel  cake.     C.  Crowther.     J.  Board  Agric, 
1916,  23,   734—749. 

Palm  kernel  cake  has  been  used  to  a  small  extent 
as  a  cattle  food  for  some  60  years,  but  as  it  was 
considered  to  be  indigestible,  not  very  palatable 
to  stock,  and  to  deteriorate  rapidly  in  storage,  the 
extension  of  its  use  was  precluded.  An  experi- 
mental investigation  showed  that  the  difficulty 
due  to  the  unattractive  flavour  and  aroma  of  the 
cake  disappears  if  the  cake  is  mixed  with  other 
foods  in  such  amount  that  the  cake  does  not  exceed 
50  %  of  the  mixture  ;  addition  of  molasses,  spices, 
etc.,  is  useless  for  the  purpose.  The  keeping 
quaUties  of  pahu  kernel  cake  appeared  to  equal 
those  of  other  kinds  of  cakes  with  the  exception 
of  linseed  and  soya  cakes.  Direct  determination 
of  the  digestibility  of  palm  kernel  cake  and 
extracted  m«il  in  an  experiment  with  two  sheep 
showed  that  these  foods  rank- as  the  most  digestible 
at  the  farmer's  disposal  ;  in  this  respect,  the  cake 
is  worth  35%,  and  the  meal  23%,  more  than 
Egyptian  undecorticated  cottonseed  cake.  Feeding 
experiments  with  five  cows  indicated '  that  the 
use  of  the  cake  increased  the  fat-content  of  the 
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luilk  to  a  slight  extent  and  had  au  appreciable 
ioflucnco  on  the  i-oiuposition  of  the  butter-fat 
obtainod  from  the  milk  ;  tlio  sapouif.  value 
was  iuci-casiHl  liy  over  1  units,  (he  lodiue  value 
decreased  to  ;i  .similar  extent,  th>  Ueiehert-Wollny 
value  showed  au  iucivase  of  0-5  to  1",  and  the 
IMlenske  value  an  inei-ease  of  0-26  to  0-57. 

— W.  P.  S. 

Viiantines   and   lipoids    in    iiianjarine   and   hatter. 

J.   Dc  Kuiter.      J.    Ind.   Eng.   Chem.,   19Hi,   8, 

1030—1021. 
The  author  determined  "  lipoids  "  by  shaking 
with  h\  droi  hlorie  aeid  of  sp.sir.  1-lU.  then  sei)arat- 
ing  the  acid,  diluting  with  water,  liltering  olT  the 
precipitated  '"  lipoids,"  washing  with  aeid  water, 
iuxd  drying  at  100  C.  The  substances  thvis 
extracted  give  an  ash  rich  in  phosphorus.  The 
i:ontent  of  "  lipoids  "'  in  various  substivuees, 
•letHirmiued  in  tliL<  wiiy.  was  as  follows  : — sesam^ 
oil,  01  grm.  per  100  c.c.  ;  arachls  oil,  olive  oil, 
cod-livex-  oil,  refined  coconut  oU,  and  filtered  butter 
fat,  traces  ;  butter,  0-4  ;  "  klappa  "  ("  vegetable 
butter  "),  0-75  ;  "  planta  "  ("  vegetable  butter  "), 
0-475  ;  margarine.  0-!'75  grm.  per  100  c.c.  Since 
Osborne  and  Mendel  have  shown  that  certain  sub- 
stances, appai-ently  of  Upoid  nature,  are  necessary 
in  human  food  to  maintain  health  and  growth, 
attempts  were  made  to  incretise  the  content  of 
lipoids  in  "  veijetable  butter."  Wheat  bran  was 
treated  with  di'ut.-  lime  water  for  21  hours,  and 
the  liquor  lh>n  removed  by  pressing,  shaken 
\vith  a  molten  mivture  of  refined  coconut  oil  and 
arachis  oil,  the  emuLsion  mixed  with  one-fifth  of 
its  quantity  of  skim  milk,  allowed  to  ripen,  and  the 
fat  separated,  and  worked  up  into  "  vegetable 
butter."  The  "  bran  butter  "  prepared  in  this  way 
contains  1125  grms.  of  lipoids  per  100  c.c,  and 
the  liquor  separated  from  the  fat  can  be  worked  up 
into  a  kind  of  cheese  containing  a  consideiable 
proportion  of  the  wheat  albumins. — ^A.  S. 

Sugar    in    meat    products,     particularly    cjctracts ; 

Dctenninaiion  of .     W.  B.  Smith.      J.  Ind. 

Eng.  Chem.,  1916,  8,  1021—1027. 

For  the  clarification  of  meat  extracts  previous 
to  the  determination  of  sugar  by  means  of  PehUng's 
solution,  the  most  satisfactory  results  are  obUiined 
by  use  of  an  excess  of  picric  and  phosphotungstii; 
arids,  followed  by  a  minimum  of  hydrO(  hloric  iu  id. 
In  the  case  of  meat.  50  grms.  of  the  finely  divided 
sample  (fairly  free  fi-om  fat)  Is  boiled  with  al)out 
150  c.<-.  cf  water  for  15  or  20  mins.,  cooled,  treat-cd 
with  from  1  to  5  grms.  of  picric  acid  and  15 — 20  c.c. 
of  20"^,  aqueous  phosphotung.stic  acid,  then  made 
up  to  25(1  c.c,  exclusive  of  fat,  and  filtered.  150 
c.c.  of  the  filtrate  is  diluted  to  100  c.c.  with  8  c.c. 
of  concentrated  hydrochloric  acid  an<l  2  c.c  of 
water,  filtered,  and  the  reducing  sugai-s  are  deter- 
mined by  Bertnnd's  method  (tliis  .T.,  1007,  (iO) 
in  portions  of  the  filtrate,  before  and  after  inver- 
sion ;  20  c.c.  of  filtrate  =3-75  gnus,  of  sample. 
In  the  case  of  meat  extracts,  5  grms.  is  dissolved 
in  25  c.c.  of  -water,  the  solution  treated  with 
4 — 6  grms.  of  picric  acid  and  40 — 60  c.c.  of  20% 
aqueous  phosj>botungstic  acid,  diluted  to  100  c.c, 
and  filtered ;  00  c.c.  of  the  filtrate  is  treated  with 
'.i  c.c.  (or  more,  if  neces.sary)  of  concentrated 
hydrochIf)ric  acid,  made  up  to  fiO  c.c.  filtered 
quickly,  and  the  reducing  sugai-s  determined  in  the 
filtrate  as  above;  20  c.c  of  filtrate  ^0-000  grm. 
of  sample.  By  this  method  the  total  rcdu<  ing 
sugnr  may  be  determined  within  0-1%,  and 
reducing  sugar  in  pre,sence  of  sucrose  wil;hin  0-1 
or  0-2%.— A.  S. 

ATtimal    pToteins  ;      The      phoephorus-conlent      of 

after  de-mi ueraliHntitin.     L.  Lindet.     Bull. 

8oc.  Chun.,  1910,  19,  :i95— 399. 

It   haB   previously    been   shown    in    the    case    of 


commercial  casein  that  samples  which  have  been 
coagulated  by  ivnnetand  washed  without  acidificii- 
tion  contiun  considerably  more  calcium  and 
phosphoric  acid  than  samples  wliiih  have  been 
precipitated  by  dilute  acids,  and  it  is  evident  that 
analyses  of  proteiiLs  containing  phosphorus  may 
lead  to  erroneoxis  conclusions  if  no  precautions 
have  been  taken  to  eliminate  pre-existing  mineral 
phosi>hates.  The  method  employetl  by  the  author 
in  the  cxanunation  of  ammal  proteuxs  consists 
in  extracting  tlie  matters  soluble  in  water  or 
dilute  Siiiiue  solutions,  prc<ipitating  the  solublo 
pi-oteins  by  phenol  in  presence  of  0-2%  acetic 
acid,  and  collecting  and  drying  the  px-ecipitate. 
This  Ls  dccomxwscd  by  boiling  svdplnuio  acid, 
the  nitrogen  determined  in  one  aliquot  portion 
and  the  cahiiun  and  phosphoric  acid  in  the  other 
after  ncutrfilLsation  with  solid  ammonium  car- 
bonate. The  residue  insoluble  in  water  or  salt 
solution  Ls  freed  from  fat  by  extraction  with 
petroleum  spirit,  then  exhausted  «ith  Q-^^ 
acetic  acid  and  decompo.sed  with  boiling  sulphuri<^ 
acid  ;  the  calcium  and  phosphoric  ai  id  arc  deter- 
mined in  tliis  residue  and  calculat-ctl  as  percentageH 
of  the  nitrogenous  m.atter.  Exanvined  in  this 
manner,  the  pix)teins  of  white  of  egg  were  foimd  to 
contain  no  organic  j)hosphonLs.  l^'^'om  the  yolk 
of  esrg,  after  separating  the  fat  and  the  vitellin. 
a  protein  was  obtained  resembling  the  pixitein 
of  the  white  in  that  iihosphoi-us  was  jiresent  onl) 
as  calcium  pln)sphate  but.  dilVering  in  rotatory 
power.  The  piu'ified  vitellin,  after  exhaustion 
with  fat-solvents  and  dilute  acetic  acid,  con- 
tained phosphorus  equivalent  to  3-60-— 3-72% 
P.O.,.  The  pioteiiLs  of  ox-blood  contained  no 
organic  phosphorus  ;  gelatin  and  ossein  also 
contained  oidy  mineral  phosphate.  The  solublu 
proteins  of  beef-fibrin,  fiver,  and  brains  were  free 
from  organic  phosphorus  but  the  insoluble  pro- 
teins of  beef  showed  0-25%;  calf's  liver,  10; 
ox  liver,  1-26  ;  sheep's  brain,  1-59,  and  ox-brain, 
1-82%  I'jOj  in  organic  combination,  calculated 
on  the  totlil  pioteirus.  Of  the  flesh  of  fish,  both  the 
soluble  and  insoluble  proteins  contained  only 
mineral  phosphates.— J.  F.  B. 

Pectin  gels;    Consistence  of- 


% 


J.  B.  McNair. 
J.  Phys.  Chem.,   1916,  20,  033—639. 

Pectin,  acid  (organic),  and  sugar  are  the  principal 
factors  in  fruit  jelly  making  ;  these  thi'ee  sub- 
st.ances,  independently  or  combine<l,  increase  the 
viscosity.  Mixtures  of  any  two  or  all  thi'ee  of  the 
substances  have  viscosities  greater  than  the  suni 
of  the  individual  viscosities.  Jelly  will  form  from 
a  solution  containing  3  "J,  of  pectin  and  65%  of 
sugar.  Besides  increasing  the  viscosity,  the  sugar 
appears  to  act  as  a  dehydrating  agent.  The  pectin 
used  in  the  experiment*  was  obtained  by  boiling; 
lemon  rinds  with  alcohol,  then  heating  the  rinds 
with  water  at  110°  C,  filtering  the  aqueous  extract, 
treating  the  filtrate  with  twice  its  volume  of 
alcohol,  collecting  the  precipit>ate,  washing  it  with 
alcohol  and  ether,  and  drying  it  over  sulphuric  acid. 

— W.  P.  H. 

Chemical  cotnposition  of  commercial  lliqiiid'}  gluc^er 
and  its  diijestibility.     Wesenor  and  Teller.     Ser 
XVII. 
.  I'atknts. 

Preserving  meat  and  otiier  food  products  ;  Process 

for .     l'.   Penza.  Mai'sniUe-s,  France.     Entr- 

Pat.  101,824,  Feb.  S,  1910.  (Appl.  No.  ISitS 
of  1910.) 
MilJ£  is  wanned  to  35'  C.  and  clotted,  and_  the 
clot  stirrejl  vigorously  until  a  flocculent  precipit«t« 
is  pifjduced  which  is  collected  and  consolidated  to 
a  paste.  A  cloth,  dipped  in  tlie  whey  from  the 
clot,  is  wrfiTiTii'd  ''ound  the  paste  which  is  iiljowed 
to  drain  'or a  tew  days  until  it  lias  become glutinood. 
It  is  th  n  out  into  slireds  which  are  treated  with 
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iioiling  wftt*r  so  as  to  obtain  an  elastic  mass  of 
hvflratotl  onsc'in.  Ttii.s  plastic  mass  is  used  to 
r.>rin  a  coatintr  roiiiKl  the  meat  to  be  preserved, 
\v  hicli  hasS  been  fret'd  previously  from  pathogenic 
•  'rs;anisms. — J.  II.  .T. 

rood  products.  W.  C).  Snellinp,  Pittsburgh.  Pa. 
U.S.  Pat.  l.lW,12t,  Sept.  2«,  1910.  I)at<-  of 
appl.,  Apr.  :>,  1015. 

\  STARCHY  food,  such  as  potato,  is  subjected  to 

ic  action  of  a  hot  oleaginous  fl\iid,  and  is  -subse- 

iiontly  degrejveed  by  means  of  a  solvent.     Any 

■  ■Ivent  remaining  in  the  product  is  removed  by 

lii-afcing  under  reduced  pressure. — J.  H.  .T. 

■IcUy  ;  Process  for  pi-odiicino  ■ 


.  J.  S.  Ellit.horp. 
jun..  Palatine  Bridsje.  N.V.  U.S.  Pat.  1,199,4.57, 
Sept.  26,  1916.     Date  of  appl.,  June  12.  1916. 

I'i'.crr  or  vegetable  juice  containing  pectin,  with 
Ided  sugar,  is  subjected  to  the  action  of  an 
uctric  current. — .T.  11.  J. 

)'east  extract  and  procesn  of  manufactttriiift  the  same. 
A.  Nilson.  Chicago,  111.  U.S.  Pat.  1,200.011, 
Oct.  3,  1916.     Date  of  appl.,  .Tune  12.  1916. 

Thast  is  heated  with  dilute  mineral  acid  (hydro- 
chloric acid)  below  100  C.  to  rupture  the  cells  and 
extract  tlicir  soluble  constituents,  and  the  extract 
is  neutralised,  r.j;.,  with  sodium  carbonate. — J.  H.L. 

PotDdcred-milk  product.  S.  A.  Vasey.  London. 
U.S.  Pat.  1.202.130.  Oct.  24,  1916.  Date  of 
appl..  Mar.  25,  1916. 

Seb  Eng.  Pats.  2772  and  7766  of  1915  ;  this  J., 
1916,  649. 

Process  of  extracting  rtiilk-sugar  fron}  ivhcy.     U.S. 
Pat.  1,201,027.     See  XVII. 


XIXb.— WATER  PURIFICATION ;  SANITATION. 

P.\TEXTS. 

Pttriiying  liquids  :  Method  and  apparaliis  for . 

O.     L.    WeU.    Port     Huron.    Mich.     U.S.     Pat. 
l,199,514,Sep.26.1916.Dateof  .ippl..Dec.31,1915. 

A  LIQUID  containing  dissolved  impurities  which 
«an  be  precipitated  by  heating,  is  passed  into  the 
lower  portion  of  a  horizontal  vessel  containing 
vertical  revolving  arms.  The  vessel  is  closed  and 
the  air  in  the  upper  portion  is  kept  highly  heated. 
The  arms  carry  iip  films  of  liquid  into  the  heated 
atmosphere,  and  the  impurities  are  precipitated 
on  the  arms.  As  the  arms  sink  into  the  impure 
Mquid  again  the  film  of  purified  liquid  on  them 
floats  off  on  the  surface  of  the  colder  liquid,  and 
is  removed  while  hot. — J.  H.  J. 

■sterilising  [water]  ;  Method  and  €ipparntus  for . 

C.  F.  Burgess,  Madison.  Wis.  U.S.  Pat.  1.200.165. 
Oct.  3,  1916.     Date  of  appl.,  Oct.  30.  1913. 

The  electrodes  of  a  battery  are  held  in  contact 
with  bibulous  mateii.al  containing  sodium  chloride. 
When  tlie  electrodes  are  placed  in  water,  it  is 
ii'ndered  locally  conductive,  and  sodium  hj-po- 
'•lilorite  is  produced  by  the  cuiTcnt ;  this  diffuses 
ttirough  the  water  and  acts  as  a  sterih^^ing  agent. 

-  J.  n.  J. 

Feed  of  chetnic-'h  or  like  substancci)  to  water  or  other 

fluids;    Regulating  and   proportioning  the 

Regulating  and  proportioning  the  feed  of  dry  or 

granular  chemicals  in  icatrr-mains.     G.  G.  Earl 

and  A.  P.  Wood.  New  Orleans,  La.     U.S.  Pat<- 

(A)  1.200.324  and   (B)  1.200.325.  Oct.  3,   1916. 

Dates  of  appl..  May  10,  1911,  and  May  3,  1916. 

\)  The  chemical  in  solution  is  fed  into  the  main 

■  onduit    from    a     completely    filled    vessel,    the 

>lis charge  from  which  is  reg\ilated  by  a  partition 


or  diaphragm  in  the  vessel,  moving  in  accordance 

j  with  the  diffei-ence  between  the    ,tT.tlc  and  total 

I   presKUitis  of  the  fluid  in  the  main.     The  chemical 

I   solution   is  stored  in  a  reservoir,  the  flow  from 

'   which  is  controlled  by  a  second  similar  vessel  and 

i   partition  as  above.     The  two  vcs.scls  arc  connected 

I    by  a  valve  which  acts  in  response  to  the  movc- 

I    ments  of  the  two  pnrtitiorLS.     (n)  In  an  apparatus 

I   of  similar  construction  to  that  described  above,  a 

I   separate  flow  of  fluid  is  used  to  convey  llie  drj- 

chemicals,  and  is  regulated  to  l)c  proportional  to 

the  flow  in  the  water-main  by  means  of  a  valve 

governed  by  the  two  pressures  derived  from  both 

flows. — J.  H.  J. 

Softening  and  piirifiiing  teater.  C.  Massaciu, 
Berlin-T'empelhof.  and  A.  Neumann,  Keppen. 
Germany.  U.S.  Pat.  1.202.557,  Oct  24,  I9I6. 
l)at«  of  appl.,  Aug.  31,  1915. 

The  water  is  filtered  through  a  porous,  amorphou.s 
material  of  igneous  orisin.  whicli  has  been  steamed 
.ind  contains  water  of  hydi-ation  and  removable 
alkali ;  by  this  means  dissolved  calcium  com- 
pounds are  retained  in  the  filter. — J.  H.  .T. 

Socage  effluenta  ;  Method  of  accelerating  the  deposi- 
tion ot  solids  17! — .     P.  P.  Bolton,  New  York. 

As-signor  to  A.  Williams  and  E.  F.  Tweedy. 
U.S.  Pat.  1.202.474,  Oct.  24,  1910.  D.ite  ot 
appl..  Nov.  25,  1914. 
TirE  efiluent  Ls  introduced  into  a  vessel  so  as  to 
expel  all  the  air,  the  vessel  is  then  closed  and  a 
nressure  applied  greater  than  that  existing  in  the 
liquid.  This  pressure  is  removed  suddenly,  and 
the  process  Ls  repeated  until  the  suspended  matter 
has  been  freed  from  gases  and  has  settled. — J.  H.  J. 

Destructor  funiaees    and    the   like ;    Working    and 

construction  of .      E.  C.  R.  Marks.  London. 

From    Maschinenbau-Anstalt  Humboldt.   Ooln- 
Kalk,  Germany.     Eng.  P.at.  1 1.850.  Oct.  20,1915. 

The    charging   apparatiLs   Ls   situated   above    the 

j    furnace  and  consists  of  two  spaced  rollers  rotating 

I   in  opposite  directions  and  cap.ible  of  being  shifted 

!    laterally  so  as  to  permit  of   the  passage  between 

them  of  bulky  material.     The  refuse  falls  on  to 

the    back   portion   of   the   grate,    and    is   pushed 

forward  mechanically  when  requh-ed,  the  clinker 

i    already  in  the  front  part  being  pushed  out  through 

the  opened  door  in  front.     The  air  supply  is  a 

forced  draught  from  below  the  front  part  of  the 

grate,  and  the  air  as  it  passes  up  through  the  hot 

clinker,  is  preheated  before  it  passes  to  the  back 

j    portion   of   the    grate.     The    damper    controlling 

;    the  air  supply  is  connected  by  means  of  a  shaft 

I    and  bevel  gearing  with  the  rollei's  of  the  charging 

chamber,  and  regulated  l>y  them.     When  chnker 

I   Ls  being  discliarged,  the  damper  is   closed,  and  it 

is  not  opened  again  fully  until  the  back  part  of 

■    the  grate  has  received  the  full  charge. — J.  H.  J. 

'    Water-purifier;     Automatic   electric  .     G.    E. 

Erickson,    New    York.     U.S.     Pat.     1,199,253, 
Sept.  26,  1916.     Date  of  appl.,  Dec.  28,  1915. 

Method  and  ap}>aratus  for  mijring  liquids.      U..S. 
Pat.   1.202.421.     Sec  1. 

Process  for  Oie  treatment  of  volcanic  rock's.     U.S. 
I  Pat.  1,202,556.     Sec  VII. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 


Strychnine  in  Au.r  romico  ;   Determination  of . 

H.  R.  Jensen.     Pharm.  J ..  1916.  97,  458 — 461. 
A  coMP^uusox  of  the  methods    ot  separation  of 
strvchnine  and  brucine  m  Su.r  vomica  bv  oxidising 
with  nitric  acid  at  20'  C.  and  at  50°  C.  (B.P.  1914) 
respectively,  indicated  that  at  the  lower  tempera- 
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tiipe  the  average  of  the  gravimetric  results  for 
stryehnine,  whitli  varied  ±2-1%  among  them- 
selves, was  10-3''o,  higher  than  at  the  higher 
t<?mperatxnv.  In  three  well- established  eases  the 
results  by  the  B.P.  proe»>ss  were  9-9%  to  ll-7°o 
too  low  fi>r  an  extract  and  14-5%  to  17-2%  too  low 
for  the  powder  as  comparinl  with  those  obtjiined 
by  oxidising  at  the  lower  t*'nipeiature.  With 
inixturt>s  of  pure  alk.Uoids  oxidaton  with  <  old 
nitrii-  a<  id  gave  a  mean  result  of  9i)-(')"^,  (corr. ) 
whilst  oxidation  with  warm  iiitrio  ai-id  gave  a 
mean  loss  of  3°y.  In  all  cases  the  basic  value  of 
the  alkaloitlal  residue,  estimated  by  titration, 
using  cochineal  as  indicator,  wius  very  low  compared 
with  the  gravimetric  lesult.  This  was  found 
to  be  due  to  the  contamination  of  the  alkaloidal 
residiu^  with  either  strychnine  nitrate  or  a  similar 
strychnine  compound  to  an  extent  not  \inder 
control.  Hence  an  uncorrected  gravimetric  result 
may  inilicate  a  strychnine  content  1-1%  tc  (5-2% 
too  liigh,  the  uncoircct-ed  volumetric  result  giving 
correspondingly  greater  errors  too  low.  By 
combining  the  gravimetric-volumetric  results  the 
margin  of  error  is  reduced  to  ±  2  %.  On  leaving 
the  final  chloroform  sohition  of  the  alkaloid 
residvie  overnight,  before  distilling,  particulai'ly 
after  oxidation  witli  warm  nitric  acid,  large  white 
needle  crystals  of  the  contaminating  substance, 
m.pt.  about  30.5'^  C,  separated  oxit.  These  were 
sparingly  soluble  in  chloroform  and  in  the  sodium 
sulphate-sodium  nitrate  solution  obtained  in  the 
course  of  analysis,  were  devoid  of  basic  properties 
and  of  optical  actixity,  and  were  apparently  a 
dimorphic  form  of  strychnine  nitrate. — T.  C. 

Alkaloids  of  phenolic  funclion  {morphine  and 
derivalives.  cupreine.  adrenaline,    etc.) ;     General 

reaeiion  of  vegetable  or  animal .     G.  Deniges. 

Ann.  Cliim.  Anal>-t.,  1916,  21,  213—216. 

Alkaloids  containing  phenolic  hydroxyl  groups 
resemble  other  phenols  in  producing  a  coloration 
with  titanium  dioxide  dissolved  in  concentiated 
acids  (cp.  Hauser  and  Lewite,  Ber.,  1912,  45, 
24S0  ;  Lenher  and  Crawford,  this  J.,  1912,  9.56). 
The  reagent  is  prepared  by  heating  natural  titanium 
dioxide  (rutile)  with  concentrated  sulphuric  acid 
for  some  hoiu^  near  the  boiling  point.  A  very 
small  quantity  dissolves,  and  after  cooling  and 
standing  the  clear  liquid  is  decanted  from  tlie 
residue.  The  following  colorations  are  pioduccd 
on  shaking  some  particles  of  the  substances  named, 
or  a  few  drops  of  their  solutions,  with  2 — 3  c.c. 
of  the  reagent : — morphine,  blood-red  ;  apomor- 
phine,  reddish-violet  ;  oxydimorphine,  wine-red 
(intermediate  in  tint  between  the  former  two)  ; 
cupreine.  orange,  resembling  the  colour  of  alkali 
bichromate  solutions  ;  hordenine  and.  tyrosine, 
deep  orange  ;  a<lr(aialine,  reddLsh-brown  (very 
sensitive  test).  Quinine  (mcthylcupreine)  and 
codeine  (methyl morphine)  do  not  react  in  the  cold, 
but  they  may  be  demethylated  by  heating  with 
the  reagent.  Proteins  contjiining  tyrosine  give 
an  orange  coloration  on  warming  gently. — -J.  H.  L. 

Thallcioquin.  A.  Christensen.  Ber.  deut.  Pharm. 
Ges.,  1916,  26,  247—261.  (See  also  this  J., 
191.5,  979.) 

Quinine,  monobromoquinine,  and  dehydi-oquinine, 
and  substances  such  as  quinine  dichloride,  rnd 
quinine  oxychloride,  derived  fi-om  quinine  by 
saturating  the  vinyl  group,  all  produc  th-  green 
colouring  matter,  thallcioquin,  when  chlorine  water 
followed  by  ammonia  is  added  to  their  slightly  acid 
solutions,  whilst  ,5-dichlorf>-6-ketocinchonine  oxy- 
chloride, formed  by  the  action  of  3  mols.  of  chlorine 
on  quinine,  gives  thalleioquin  on  addition  of 
ammonia  only.  Tlialleioquin  on  drying  lo.ses 
ammonia,  leaving  5.6-diketocinchonine  hydro- 
chloride, CiglljiOjXjCn,  and  hence  is  a  loo.se  com- 
bination of  this  Latter  substance  with  ammonia. 


5  -  Chloro  -  6  -  hydroxycinchonine  oxychloride, 
OijHj.OsN.Olj,  obt-ained  by  the  action  of  2  mols. 
of  chlorine  on  quinine,  yields  (halleioquin  on 
treat nu>ut  with  any  oxidising  agent,  a  substance 
able  to  combine  with  chlorine,  and  ammonia, 
whilst  5-chloro-6-hydi\>xyquinoline  (o-chloro-p- 
hydixixyquinoline)  similarly  treated  yields  thalleio- 
quinoline. — T.  C. 

a-Metlii/lgalaclosidc  ;  Influence  of  alcoholic  concen- 
tration    and     temperatitre     on     the     biochemical 

si/nlhcsis  of .     A.  Aubry.      J.  Pharm.  C'hini., 

1916,  14,  289—294.     (See  this  J.,  1911,  272.) 

The  maximum  yield  of  methylgalactoside  is 
ob(.aiiu^d  when  the  initial  concentration  of  methyl 
alcohol  in  the  reaction  mixture  is  about  20 — 30 
grms.  per  100  c.c,  and  the  temperature  is  kept 
near  20°  C.  ;  65  "„  of  the  galacto.se  present  is 
converted  into  galactoside  in  the  coui-se  of  a  few 
months.  With  more  concentrated  alcohol,  and  at 
higher  temperatures,  the  synthesising  enzyme  is 
destroyed  fairly  rapidly,  though  it  is  more  stable 
than  a-glucosidase. — J.  H.  L. 

Saw  palmetto,  a  phytochcmical  study  of  the  fruit  of 
Sabal  scrrulata.  C.  A.  Mann.  Bull.  Univ. 
Wiscopsin,  No.  767,  1915.  Amer.  J.  Pharm., 
1916,  88,  517—518. 
The  so-called  volatile  oil  obtained  from  the  fruit 
(berries)  of  Sabal  scrrulata  consists  of  a  mixture 
of  esters  and  fatty  acids  ;  the  esters  result  from 
the  condensation  of  free  fatty  acids  naturally 
present  in  the  fruit  with  ethyl  alcohol  formed  by 
the  fermentation  of  the  sugars.  Larger  quantities 
of  esters  are  formed  when  the  fruits  are  preserved 
in  alcohol.  The  fresh  fruits  yield  a  mere  trace  of 
volatile  oil  consisting  of  lower  fatty  acids  and 
free  from  esters.  Lipase  is  present  in  the  fruits  but 
plays  no  part  in  the  fonuation  of  the  esters. 

— W.  P.  S. 

Vanillin  in  vanilla  extract  ;  Determination  of . 

A.   W.    Dox   and   G.   P.   Plaisanee.     Amer.   J. 
Pharm.,  1916,  88,  481—484. 

The  vanillin  is  precipitated  by  treating  its  hydro- 
chloric acid  solution  with  thiobarbituric  acid 
which  may  be  readily  prepared  from  malonic 
ester  and  thiourea  ;  the  precipitate  consists 
of  3-methoxy-4-hydroxybenzalmalonylthiourea. 
Twenty-five  c.c.  of  the  vanilla  extract  is  de- 
alcoholised  and  then  diluted  to  50  c.c.  with  lead 
acetate  solution  ;  after  standing  for  a  few  hours  at 
37°  C,  the  mixture  is  filtered,  40  c.c.  of  the  filtrate 
is  treated  with  a  quantity  of  concentrated  hydro- 
chloric acid  sufficient  to  make  the  volume  up  to 
50  c.c.  and  the  acidity  12%,  the  lead  chloride  is 
filtered  off,  and  40  c.c.  of  this  filtrate  is  treated 
with  thiobarbituric  acid  in  12%  hydrochloric  acid 
solution.  The  precipitate  is  collected  after  18 
hours,  washed  with  50  c.c.  of  12%  hydrochloric 
acid,  then  with  20  c.c.  of  water,  dried  at  98°  C, 
and  weighed.  The  method  cannot  be  applied  to 
artificial  extracts  coloured  with  caramel,  sinie 
the  latter  cont.ains  furfural  derivatives,  and  thio- 
barbituric acid  is  a  precipitant  for  all  aromatic 
aldehydes.  The  presence  of  caramel  is  indicated 
by  the  brown  colour  of  the  filtrate  after  clarification 
with  lead  acetate  ;  in  the  absence  of  caramel  this 
filtrate  is  straw  coloured.  The  acitlifled  filtrate 
also  yields  a  precipitikte  with  phloroglucinol  if  it 
contains  caramel. — W.  P.  S. 

p-Sanlolinenone  ;  Constitution  of .     L.  Franccs- 

coni  and  N.  Granata.  Gaz.  Chim.  Ital.,  1916. 
46,  II.,  251—2.56. 
The  hydrnxylamino-derivative  of  ^-santolinenone 
(this  J.,  1915,  197)  is  best  obtained  by  heating 
Santolina  chamacyparisaus  oil  (this  J..  1911,  1332  ; 
1912,  202)  with  hydroxylamine  hydrochloride  in 
alcohol-ether    solution     in     presence    of    sodium 
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bicarbonate,  and  isolating  the  hydroxylamino- 
derivative  in  the  form  of  its  crystalline  oxalate, 
m.pt.  Ittl^  C.  The  free  base  melts  at  US" — 61°  ('., 
and  gives  a  nitroso-derivative  when  oxidised  with 
meituric  oxide.  ,8-Santolinenono  has  pitipertiea 
resemblinj;  those  of  pulegone  ;  its  behaviour  with 
hydroxylamiue  hydroohloride  and  the  properties 
of  the  hyilit)xylaiuino-derivative  indicate  that  the 
I  ketone  contiiins  the  grouping  (ClijjjC  :  ('.CO,  and 
the  authors  couelude  that  it  is  probably  a  deriva- 
tive of  ni-cyuiene. — A.  S. 

Salol  and   acelanilide    in    a   mixture  of   the   two ; 

Determination  of and  of  salol  and  phenacetin 

in     their    mi.rturc8.     B.     Salkover.     Amer.     J. 
Phai-m.,  1910,  88,  484—485. 

The  method  depends  on  the  fact  that  whilst  salol, 
acetanilide,  ami  phenacetin  are  all  very  soluble  in 
chloroform,  only  salol  is  readily  soluble  in  petroleum 
spirit  ;  100  c.c.  of  petroleum  spirit  dissolves  only 
0015  gi-m.  of  phenacetin  and  0022  grm.  of 
acetanilide.  A  weighed  quantity  of  the  mixture 
is  shaken  in  a  stoppered  flask  for  30  minutes  with  a 
measured  \-olume  of  chloroform,  an  aUquot  portion 
of  the  solution  is  then  filtered  into  a  weighed  flask, 
the  chloroform  is  evaporated,  and  the  residue 
dried  at  CO"  C.  to  constant  weight.  This  give.s 
the  amount  of  salol  and  acetanilide,  or  of  salol 
and  phenacetin  present.  Another  portion  of  th<i 
sample  is  then  treated  similarly  with  petroleum 
spirit ;  the  residue  obtained  in  this  case  is  dried 
at  50°  C,  and  represents  the  salol,  but  the  weight 
of  the  residue  must  be  corrected  for  the  solubility 
of  acetanilide  or  phenacetin  (see  above)  depending 
upon  which  of  these  substances  is  present  in  the 
nuxture.  The  presence  of  talc,  starch,  gum  acacia, 
gum  ti-agacanth,  etc.,  does  not  interfere  mth  the 
method.— W.  P.  S. 

Arsenobcnzene     derivatives ;       Prevention     of    the 

injurioits  effects  obseri'ed  after  the  injection  of . 

J.  Danysz.   Comptes  rend.,  1916,  163,  535 — !538. 

It  has  already  been  shown  (this  J.,  1916,  1034) 
that  the  unpleasant  symptoms  which  manifest 
themselvs  after  from  several  minutes  up  to 
several  hours  after  the  injection  of  arsenobenzene 
derivatives  are  due  to  the  formation  ot  a  pre- 
cipitate in  the  rapiUaries  in  presence  of  many  salts, 
particularly  calcium  phosphate.  This  precipitate 
is  usually  gradually  dissolved  owing  to  the  forma- 
tion or  presence  of  certain  bases  in  the  blood 
derived  from  amino-acids,  so  that  no  eventual 
serious  consequences  occur.  If  a  series  of  injec- 
tions is  made  at  intervals  of  3  to  4  hours,  the  intoler- 
ance manifested  after  the  fii-st  injection  usually 
diminishes  gradually  \vith  each  subsequent  injec- 
tion, the  amount  of  precipitate  formed  diminish- 
ing, so  that  each  injection  is  prophylactic  for  the 
successive  one.  In  certain  cases,  howevei,  the 
toxic  sjTnptoms  graduaUy  increase  with  each 
successive  injection  so  that  serious  complications 
arise,  generally  terminatmg  fatally  after  2  to  5 
days,  after  convulsions  and  coma.  The  two 
foi-ms  of  intolerance  are  of  the  same  natiu-e  and 
differ  only  in  degree.  It  is  thus  possible  to  deter- 
mine the  susceptibility  of  a  patient  to  toxic  after- 
effects of  aKenobenzene  derivatives  by  com- 
mencing with  small  injections  and  noting  if  the 
toxic  sv-mptoms  decrease  or  increase  with  the 
second  injection.  In  the  latter  case  treatnient 
must  either  be  suspended  or  attempts  made  to 
immunise  the  patient  by  the  injection  of  very 
small  doses  at  intervals. — T.  C. 

Russian  belladojina.  Chem.  and  Drug.,  Dec.  2. 1916. 

The  cultivation  of  belladonna  in  Russia  has  been 
carried  on  with  success  since  1914.  The  leaves 
gave  28-23°^  of  extract,  containing  2-11  °i,  of 
hyoscyamine.  and  the  stems  20%,  containing 
1-62%  of  the  alkaloid.      The  whole  herb  yielded 


24-37%  of  extract,  witli  1-88%  of  hyoscyamine. 
Tlie  hyoscyamine  extracted  from  the  leaves  had 
m.pt.  110" — 111'  C'.,and  specific  rotation  -f2212^ 

Montserrat  hay  oil. 

As  experimental  plot  in  Mont.serrat  was  planted 
with  bay  tree.-^  in  lUO.'^,  and  the  gathering  of  leave-s 
began  in  1911,  when  the  yield  of  leaves  was  about 
14  lb.  ;  it  graduallv  increased  to  19  lb.  in  1912, 
28i  lb.  in  1913,  and  39  lb.  in  1914.  There  has  also 
been  an  increast;  in  tln!  vields  of  oil,  which  was  in 
1912  16-7,  in  1913  lS-3."and  in  1914  19-5  oz.  per 
100  lb.  of  leaves.  There  was  no  definite  indica- 
tion that  a  particular  period  of  the  year  is  most 
suitable  for  harvesting.  The  average  quaUty  of 
the  oil  has  declined  somewhat  in  recent  years,  as 
shown  by  the  following  figures  : — 


1912. 

1913. 

Iflfi. 

Speciftc  gravity 

0-9484 
55-5 

0-9460 
06-2 

0-9:142 

Phenol  contont,  %    

6>5 

No  change  was  observed  in  the  phenol  content  of 
a  sample  of  bay  oil  which  had  been  kept  for 
2i  years,  but  there  was  a  slight  increase  of  specific 
gravity,  probably  due  to  the  poh-mcrisation  of 
myrcene. 

The  fiame  arc  in  chemical  manufacture.    Mott  and 
Bedford.     See  IIb. 

Volaiile  organic  compounds,  especially  essential  oils, 
formed  in  the  manufacture  of  sulphite-cellulose. 
Kertfez.     See  V. 

Application  of  the  method  of  constant  boUing-point 
mixtures  to  the  qualitative  analysis  of  mixed 
organic  liquids.     Atkins.     See  XXlll. 

Patents. 

Vinyldiacetone.amine   and  its  salts ;     Manufacture 

of .     A.  T.  Kmg.  F.  A.  Mason,  and  S.  B. 

Schrwer,  London.  Eng.  Pat.  101,738,  Jan.  26, 
1916;  (Appl.  No.  1208  of  1916.) 

The  interaction  of  an  acetal  of  the  type, 
CHj-CH(OR)2  with  diacetoneandne  or  its  salts, 
or  with  acetone  saturated  with  ammonia,  pro- 
duces viuyldiacetoneamine  or  its  salts  according 
to  the  equation 

CH3-C0-CH,C(NH  .XCH,), +CH,-CH(OR).  = 
CHjCOCHa 
CHs-CH  -  NH-C(CH,)2 +2R0H. 
Better  yields  (about  90%  of  the  theoretical)  are 
obtained  in  much  shorter  times  than  by  previously 
published  methods.      In  the  examples  given  the 
oxalate  is  obtained  by  heating  together  diacetone- 
amine  acid  oxalate  and  diethyl-acetal  in  solution 
in  normal  biityl  alcohol   for   3  hrs.   or  in  ethyl 
alcohol  for  7  hrs. — B.  V.  S. 

2-Chloroisopeniajie  ;     Process    of    producing . 

O.  Graul.  Assignor  to  Badische  AniUn  und  Soda 
Fabrik.  Ludwigshafen,  Germauv.  U.S.  Pat. 
l,202,282,Oct.24,1916.  Date  of  appl.,Mar.l3,1913. 

A  MiXTDRE  of  petrol  hydrocarbons,  chiefly  pent.an8 
and  isopentane,  is  cldorinated,  hydrogen  chloride 
is  spUt  off  from  the  separated  monochloropentanes 
by  a  suitable  reagent,  and  the  olefines  obtained 
are  treated  with  hydrogen  chloride.  The  2-chloro- 
isopentane  thus  formed  is  separated,  the  re-sidue 
treated  with  an  isomerising  agent,  and  more 
2-chloroisopentane  produced  by  the  action  of 
hydrogen  chloride.  The  pi-ocesses  of  separation, 
isomerisat'on,  and  treatment  with  hydrogen 
chloride  may  be  repeated  until  practically  the 
whole  of  the  olefine  is  converted  into  2-chloro- 
isopentane.— E.  W.  L. 


t88«     Ot.  XXI.— PHOTOGRAPHIC  MATSRlALtJ.    Cl.  XXH.— EXPLOSIVES  ;  MATCHES.    [Dec.  16, 1918. 


^cbateo  [  ;    Remofing  nicotine  from ].      W. 

Kraus,  Bprlin-Oharlott-onlnirg,  Gcrmanv.  U.S. 
P«t.  1.201.831.  Oct.  17,  lOlli.  Date  of  appl., 
Nov.  30.  1S)15. 

*BB  Bng.  Pat.  2;i91  of  1015  ;    this   J..  1915,  852. 

'\)mpoundi>  conlaitting  carbott  and  liydrogeii  ;    Pro- 

dttring .      A.    Mittasch   and  "O.    iS<  hnoiiler, 

Aesignoi-s  to  Badbirhe  Aiiiliu  und  .Soda  I'abr.. 
Ludwigshafen.  Uernianv.  U.S.  Pat.  1.201.8ri0, 
Oct.  17,  1916.    Date  of"  appl.,  Feb.  11,  1914. 

Seb  Pp.  Pat.  408.427  of  19U  ;   this  J..   1914.  984. 


Prcpffltne ;    Prodiietion  of 

mHlUine.     A.   Hcinemann.   London. 


from  acetylene  and 
U.S.  Pat. 


U202,385,Oct.24,1916.  Datcofappl..Mar.l6.1915. 
SKH  Ft.  Pat.  458,397  of  1913  ;  tliis  J.,  1913,  1080. 

Vaccin  cuUxirc  and  the  liJce  and  the  preparation 
thereof  C.  J.  H.  NicoUe,  Tunis.  U.S.  Pat. 
1,202.507,  Oct.24,1910.Date  of  appl.,Dor.l3.1913. 

Ske  Eng.  Pat.  2fi,.535  of  1913  ;   this  J.,  1914,  066. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

.Varlens'  density  meter   [polarisation   photometer]  ; 

A  modification  of -.   E.Goldberg.  Ver.  deut~«. 

Chemiker,  Oct.  1916.  Z.  angew.  Cham.,  1916, 
29,  394. 

By  inserting  a  small  glow  lamp  under  the  photo- 
meter table  m  place  of  the  reflecting  prism  and 
replacing  the  opal  at  the  end  of  the  illumination 
tube  by  white  paper,  the  usual  powerful  lamp 
being  of  course  dispensed  with,  a  much  stronc;er. 
and  even  illumination  of  the  negative  is  obtained 
•  md  densities  as  high  a»  3  can  be  read  without 
lifflculty.— B.  V.  S. 

rialation  on  photographic  plates.  E.  Goldberg. 
Ver.  deutt.  C"hemiker,  Oct.,  1916.  Z.  angew. 
Chem.,  1916,  29,  391. 

In  previous  methods  of  determining  tendency  to 
halation  the  usual  plan  has  been  to  measure  the 
•xposure  necessary  to  produce  a  definite  ring  or 
halo  round  a  point  or  line  of  light.  The  .-mthor 
Tijeasures  the  amount  of  fog  produced  in  a  pro- 
tected part  of  the  plate,  surrounded  by  exposed 
parts.  To  avoid  the  necessity  of  giving  exact 
exposures,  an  exposure  is  made  .simultaneously 
<.>n  the  same  plate  through  a  neutral  wedge,  and 
the  points  in  the  wedge  image  corresponding  with 
the  other  parts  of  the  plate  are  determined.  A 
table  gives  a  comparison  of  the  efficiency  of  various 
aati-halation  plates  and  methods,  and  shows  that 
a  red  backing  between  the  sensitive  film  and  the 
-upport  is  the  most  etllcient. — B.V.S. 

The  flame  arc  in  chemical  manufacture.     Mott  and 
Bedford.     Sec  llB. 

.Meihod  jor  determining  the  strength  of  paper  when 
tret.     Reed.     See  V. 

Paten  TB. 

/'holographic    picturex  ;    Process  for  making 

by  the  use  of  negativen  formed  on  an  opaque  tiase. 
A.  E.  I>.  Hudson.  Pontypridd,  Glamorgan. 
Eng.  Pat.  14,511.  Oct.  14.  1915. 

Aj<  opaque  base  snich  as  white  paper  is  used  «s 
the  support  for  the  sensitive  coating  for  roll  films. 
For  plates  the  negative  paper  is  mounted  on  stiff 
'ardboard  by  use  of  a  medium  which  dissolves 
'n  the  developer.  Printing  frr)m  negatives  t.iken 
•>n  this  paper  is  done  by  reflected  light. — B.  V.  S. 


Photographs  in  natural  colours  ;  Prodtuiion  of . 

J.  Szczeiwuik  and  V.  Ilabrich.  Di'csden,  Gcr- 
manv. Kng.  Pat.  20,390.  Sept.  9.  1913.  Under 
Int.  Oonv..  .Sept.  9.  1912. 

SeeOcp.  Pat.  264,207  of  1012;  U\is  .1.,  1913.  1083., 


XXIL— EXPLOSIVES ;  MATCHES. 

Trinilrotolxiene  ;    .\ilratiu)i  of  tohicne  to 


W.  Humpluev.     .T.  lud.   Eng.  Ohem.,   1916,  8,j 
998—999. 

Experiment.-^  on  the  nitration  ot  mononitxo-J 
toluene  under  varying  conditions  showed  that} 
better  yields  of  pure  trinitrotoluene  are  obtained! 
by  nitrating  at  a  somewhat  lower  temperature  than-l 
prescribed  by  Ijangenscheidt  (this  .1..  1912,  1147>f 
and  by  using  98%  sulphuric  acid.  A  yield  of  I 
87-1  %"of  the  cru(ie  pi-oduct.  and  76%  of  crystal-] 
Used  triniti-otoluene  of  m.pt.  80-3"  O.,  was  obtained  I 
by  using  for  each  pai-l  of  mononitrotJ>luene  9'6 
parts  of  a  mixed  ncid  composed  of  82  %  of  sulphuric  ' 
acid.  10°o  of  nitric  acid,  and  2%  of  water,  the' 
mixture  being  heated  for  2',  houi-sat  120° — 125°  O. 
(See  also  HolTman,  this  J.,  1916,  655.)- A.S. 

Nitro-erplosit<es  ;      Mixtures    of    .       M.  Ghia^ 

Gaz.  Chim.  Ital.,  1910.  46.  II.,  272—277.     (S 
alsotliis  J.,  nnr,,  984.) 

a-TKiNiTi?oTol.UKNE  and  picric  aci(i  when  melted 
together  do  not  form  a  chemical  compound.  TheJ 
eutectic  mixture  melts  at  55"  C,  and  contains  ' 
about  31"^;,  of  picric  .acid.  Camphor,  which 
diminishes  the  sensitiveness  of  many  explosives, 
does  not  form  a  chemical  compound  when  fused 
with a-triuitrotoluene. at  leastup  to  .a  concentration 
of  80 %  of  camphor  ;  the  eutectic  mixture  contains 
about  43"^,  of  canaphor  and  melts  at  about  52°  C. 
The  differences  in  the  published  statements  as 
to  the  melting  point  of  a-trinitrotoluene  (compare 
Rintoul,  this  ,1.,  1915,  (il )  are  ascribed  to  differences 
in  the  method  of  determination,  iv<ipecially  in 
the  rate  of  heating.  It  is  urged  that  in  specifica- 
tions the  exact  comlitions  under  which  the  melting 
point  is  to  be  determined  siiould  be  stated.  It 
would  probably  be  more  satisfactory  to  use  the 
determination  of  the  solidifjing  point  instead  of 
the  melting  point  as  a  test  of  purity.— A.  S. 

P.VTENTS. 

Explosives.  Perchlorate  Safety  Explosives,  Ltd., 
and  K.  (t.  Ij.  Johnson.  Ix>ndon.  Eng.  Pats. 
14,860,  Oct.  20,  1915.  and  1 180,  Jan.  31,  1916. 

Ammoniuji  percldorate  is  incoi-porat^d  with  resin 
(4  to  8%,  or  16%)  in  a  finely  divided  condition  or 
dissolved  in  a  suitable  solvent.  Part  of  the 
anunonium  perclilorntc^  may  be  replaced  by 
potassium  perchlor.itc,  and  mineral  oil  or  wax 
and  zinc  or  aluminium  powder  may  also  be  intrf)- 
dueed    in    approxiiniitclv    eiiual    proportions. 

— C.  A.  M. 

Detonators    \;     J>amp  pnml ]    and    method   of 

preparing     the     name.      K.     Burkaid.     Cologne, 
Germany.     Eng.  Pat.  16,405,  July  9,  1914. 

The  detonator  is  charged  as  usual  with  a  .suitable 
nitre  compound  and  a  priming  such  as  mercury 
fulminate,  lead  azide.  etc.,  and  is  then  piotoctej 
fi-om  damp  or  other  atmospheric  influences  by 
means  of  an  unperforated  covering  cap,  upon  whicli 
is  placed  an  easily  ignitable  priming  material  not 
readily  ulTected  by  llic  atmosphereand  in  sufficient 
quantity  to  perforate  the  inner  cap.  If  necessary, 
tnis  small  cbarge  is  protected  by  a  perforated 
cap.  As  an  alternative,  a  small  detonator  or 
percussion  cap  is  introduced  into  the  closed  rap 
to  start  the  detonation. — C.  A.  M. 
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Xilroglj/cerin  ;     Process  for  separating 


from 


acid  tnixlures  containing  the  same.  A.  Hough. 
Choisy.  Quebec.  Canadii.  U.S.  Pat.  1.202.06."). 
Oct.  24.  1010.     Date  of  appl..  Oct.  26,  19U. 

The  nitroglycerin  and  the  acid  mixture  by  means 
of  which  it  was  produced  are  uitroduced  into  a  tank 
.  i>ntii.inina;  a  large  excess  of  acid  mixture  and 
water,  which  becomes  saturated  with  nitro- 
L'lycei'in.  The  mixture  in  the  tank  may  consist 
I  if  sulphuric  and  nitric  acids  in  the  proportion 
'if  about  9:1,  with  about  twice  the  volume  of 
water,  so  as  to  form  a  liquid  of  sp.gr.  about  1-3; 
•  ir  it  niay  consist  of  sulphuric  acid  with  about 
tlie  same  amount  of  water  and  about  5"o  oi  nitric 
.icid.  The  separated  niti-oglycerin  is  drawTi  oft 
from  the  bottom  of  the  tanJi,  whilst  part  of  the 
iicid  Uquid  is  periodically  withdrawn  at  a  point 
above  the  level  of  the  nitroglycerin  and  replaced 
'>y  water  to  compensate  tor  the  alteration  in  the 
pi'oportions  caused  by  the  introduction  of  further 
quantities  of  nitroglycerin  and  acid. — C.  A.  M. 

Malchi's  :    lonilible  compound  for - 


.  G.  Jonas. 
BnisseLs.  Belgium.  U.S.  Pat.  1.201.191.  Oct.  10. 
1916.     Date  of  appl..  Mar.  25,  1912. 

PownEKED  bariiuii  chlorate,  with  or  without  a 
cuprous  compound  insoluble  in  water,  is  incoi- 
porated  with  the  other  non-adhesive  constituents 
of  the  pastt-.  and  the  mass  mixed  with  water  and 
with  tlie  adhesive  constituents. — C.  A.  JI. 

Eirplosive.  T.  Hawkins,  Balmain.  Assignor  to 
Powerite  Explosive  Co.,  Ltd.,  Svdnev.  N.S.W. 
U.S.  Pat.  1.202.712.  Oct.  24.  1916.'  Date  of 
appl.,  Xov.   11,   1915. 

See  P'.ng.  Pat.  1(5,505  of  1915  :  thi.s  J.,  1916.  656. 


XXm.— ANALYSIS. 

fioda-limr  ;   A  ncic  tube  for .     A  new  absorbent 

for  carbon  dioxide  in  steel  analysis.     O.  L.  Kelley. 
J.  Ind.  Eng.  Chem..  1910,  8,  1038—1039. 

The  soda-lime  tube  is  5  in.  high  and  1  Ln.  internal 
diameter,  enlarged  at  the  bottom  to  fonn  a  flat 
base,  H  in.  internal  diameter.  A  capUlary  tube 
passes  through  the  side,  where  it  is  sealed  in,  at  a 
height  of  2  in.,  and  inside  the  tube  is  bent  at  right 
angles  and  extends  down  the  centre  to  within 
J  in.  of  the  base.  Tlie  tube  is  closed  at  the  top  by 
a  rubber  stopper  carrying  a  piece  of  capillai'y 
tubing.  A  small  aniount  of  absorbent  cotton  is 
placed  at  the  bottom  of  the  tube  xuider  the  end  of 
the  capUlary  tube,  then  a  J  in.  layer  of  calcium 
chloride,  and  another  tViin  layer  of  cotton.  The 
tube  is  nearly  611ed  with  sod-i-lime.  which  is 
covered  by  a  third  layer  of  cotton. 

A  new  "absorbent  for  carbon  dioxide,  termed 
"soda  asbesto.s"  is  prepared  by  mixing  a  solution 
of  500  grms.  of  sodium  hydroxide  in  500  c.c.  of  water 
with  1  kilo,  of  pulverised  sodium  hydroxide,  and 
adfling  shredded  asbestos  gradually,  with  stu'ring. 
until  the  mixture  appears  not  to  be  capable  of 
wetting  more  asbestos.  The  mass  is  heated  at 
1  .lO  = — ISO  =  C.  tor  4  hours,  %\ ith  addition  of  more 
a..bestos  from  time  to  time,  then  cooled  and 
^'i-ound  tiU  most  of  it  passes  a  10-mesh  sieve. 
A  quantity  of  this  absorbent  sufficient  to  fiU  the 
tube  described  above,  will  absorb  8 — 10  grms.  of 
carbon  dioxide. — A.  S. 

Cias    analy<ii.i ;      Reagents    for     use     in  — — .     V. 

Relative  advantages  of  use  of  sodium  and  pntass'um 

hydro.vides   in  the  preparation   of  alkaline  pyro- 

iiallnl.     K.  P.  Anderson.     J.  Ind.  Eng.  Chenu. 

1916.   8,  999 — 1001.     (See  also  Anderson,  this 

J.,  1910,  559  :  Shipley,  1916,  1003.) 

The  nuthor  summarises  the  availalile  information 

as  to  the  relative  advantages  and  disadvantages  of 

sodium   and   potassium   hydroxides  for  the   pre- 


paration of  the  alkaline  pyrogallate  reagent,  and 
concludes  that  the  notassium  reagent  is  superior  in 
regard  to  time  for  complete  absorption  and  ease  of 
manipulation,  whilst  the  sodium  reagent  is  better 
in  regard  to  co.st  of  materials  and  specific  absoi-p- 
tion.  The  saving  of  time  by  using  the  potassium 
reagent, liowever.  far  outweigtis  the  advantage  dtie 
to  the  lower  cost  of  the  .sodium  reagent,  e\oii  with 
the  present  abnonnal  price  of  potassium  hvdroxide. 

—A.  S. 

Lead  molyhdate  ;   Physical  character  of  precipitated 

and  its  importance  in  the  dit^irmination  o/ 

tnolyt)dtnuni  and  lead.     H.  B.  Weiser.     .T.  Phvs. 
Chem..   1916.  20,  640—062. 

Le.vd  molybdate,  precipitated  fi-om  amuiouium 
molybdatc  "solution  by  the  addition  of  lead  nitrate 
solution,  is  more  granular  and  much  less  bulky 
than  when  lead  acetate  solution  is  used  as  the 
precipitant  ;  the  precipitate  obtained  with  lead 
acetflte  may.  however,  be  rendered  granular  by 
adding  a  sTuall  amount  of  nitric  acid  to  the  ani- 
monitim  molybdate  solution.  Freshly  precipitated 
lead  molybd.ite  is  fairly  soluble  in  nitric  acid,  and 
slightly  soluble  in  ammonium  acetate  and  sodium 
acetate  solutions,  but  the  solvent  action  of  the 
small  amount  of  nitric  acid  used  to  obtain  the 
precipitate  in  a  condition  suitable  for  filtration 
may  be  counteracted  by  subsequent  neutrali.sation. 
In  the  presence  of  an  excess  of  antmonium  molyb- 
date, lead  molybdate  forms  a  colloidal  solution  ; 
the  addition  of  nitric  acid  reprecipitates  the  lead 
molvbdate.  To  deteimine  molybdenum  in  a 
solu\)le  mohbf'ate.  a  quantity  of  the  salt  corre- 
sponding to  about  0-4  grm.  MoOj,  is  dissolved  in 
ISO  c.c.  of  water,  a  few  drops  of  nitric  acid  are 
added,  and,  to  the  boiling  solution,  4°i,  lead 
nitrate  solution  is  added,  drop  by  drop,  uiitU  the 
addition  of  a  further  drop  causes  the  milky  mixtm'e 
to  become  \isibly  clearer.  The  boiling  is  continxied 
for  another  3  mins..  another  drop,  or  more,  of  lead 
nitrate  solution  is  added,  followed  by  anunonia 
untU  the  mixture  is  neutr-al  to  litmus  paper.  The 
Tjrecipitate  is  coUect<»d,  washed  with  2''o  am- 
monium nitrate  solution,  dried  above  100°  C,  and 
ignited  at  a  dull  red  heat,  and  weighed. 
PbMoO  J  X  0-2616  =Mo.  This  method  may  be 
used,  converselv.  for  the  det-ermination  of  lead. 

— W.  P.  S. 

Viscosity   of  very  viscous   substances ;    Method   of 

measuring  the .     A.  L.  Feild.     U.S.  Bureaii 

of  Mines.  1916.     Techn.  Paper  157.     Met.  and 
Chem.  Eng.,  1916.  15,  541. 

The  method — originally  devised  for  measming  the 
viscosity  of  blast-furnace  slags  at  temperatures  up 
to  1000°  C.  hut  also  applicable  to  glass,  asphalt, 
pit^'h.  varnishes,  clay  sUps,  etc. — is  based  on  the 
fact  that  when  the  out«r  of  two  concentric  cylinders 
separated  by  a  Uquid  is  rotated  at  a  constant 
angular  velocity,  a  torque  proportional  to  the 
viscosity  of  the  Uquid  is  exerted  upon  the  inner 
cylinder.  This  torque  is  measured  accurately  by 
suspending  the  inner  cyUnder  by  means  of  a 
caUbrated  steel  or  phosphor-bronze  suspension, 
and  at  the  same  time  weighting  and  damping  the 
suspended  system  so  that  its  motion  about  its  axis 
of  rotation  obevs  laws  similar  to  those  governing 
the  motion  of  a' damped  d' Arson val  galvanometer. 
The  liquid  under  obseiwation  is  subjected  to  a 
uniform  shear,  without  deformation  ;  and  a  single 
run  with  the  apparatus  furnishes  data  for  a  lem- 
]ierature-viscosity  curve  over  the  desired  range. 
Extreme  accuracy  in  reading  is  obtained  by  means 
of  a  miiTor  and  galvanomet<;r  scale,  but  for  many 
practical  purposes  a  pointer  and  graduated  arc 
are  sufiSciently  precise.  The  results  may  be 
expressed  in  terms  of  specific  viscosity  referred  to 
that  of  water,  or  in  t-enns  of  absolute  C.G.S 
unit*.— W.  E.  F.  P. 
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Oryanu-    liquids;    Application    of    the    method    of 
constant  boilinij-point  mij-fures  to  the  qualitative 

analysis  of  certain  mi.red .     W.  R.  G.  Atkins. 

Analyst,  191(3,  41,  334 — 335. 

In  the  rase  of  certain  mixtures  it  is  difficult,  if  not 
impossible,  to  piu'lfy  a  constituent  so  that  its 
identity  may  lie  established  by  a  determuiation  of 
its  boiline  point.  It  is  possible,  however,  to  add 
another  liquid  «-ith  whicli  the  unknown  liquid 
will  form  a  mixture  of  constant  boihng  point,  and 
so  identify  a  small  amoimt  of  it  in  a  mixture. 
A  list  of  such  mixtures,  their  boiling  points  and 
compositions,  may  be  found  in  Young's  "  Frac- 
tional Distillation."  For  example,  to  ascertain 
the  composition  of  a  mixture  smelUng  of  alcohol, 
a  small  quantity  of  pure  benzene  A^as  added  and 
the  mixt\u^  distilled  from  a  flask  fitted  Mith  a 
Young's  still  head.  The  temperatm-e  rose  rapidly 
to  the  boihng  point  of  the  binary  mixture  of  methyl 
alcohol  and  benzene  (58-35'  C.)  and  halted  there 
for  some  time.  Thus  the  presence  of  methyl 
alcohol  was  estabhshcd.  There  ^\as  ajiother 
sUght  halt  in  the  tempera! lu-e  rise  at  O-J-8"  C. 
(ethyl  alcohol,  benzene,  water),  a  sUght  turbidity 
appearing  in  the  column,  followed  by  a  rise  to 
68-25°  C.  (benzene  and  ethvl  alcohol),  and  then 
to  78-3=  C.  (ethyl  alcohol).  The  mixture  in 
question  therefore  lonsisted  of  methyl  and  ethyl 
alcohols  with  a  trace  of  water.  .Again,  the 
presence  of  a  small  amount  of  methylethyl  ketone 
in  a  mixtiu'e  of  acetone  and  benzene  was  detected 
by  distiUing  of^'  most  of  the  acetone,  adding  a  small 
quantity  of  water,  and  continuing  the  distillation. 
A  fraction  distilled  at  about  73'  C.  the  boiling 
point  of  the  constant- boihng  mixture  ot  methyl- 
ethyl  ketone  and  water.  Other  instances  are 
given  indicating  that  the  method  is  apphcable  to 
a  wide  range  of  mixtures. — W.  P.  S. 

Di8criini>intion  between  the  two  naphlhols  by  the 
tilanyl   sulphuic    reagent.     Deuigfes.     See    III. 

Rapid   volumetric  determination  of  indigo.     Jones 
and  Spaans.     See  IV. 

Method  for  detennining  the  strength  of  paper  when 
%vet.     Reed.     See  V. 

Proposed  registering  apparatus  for  the  determina- 
tion of  the  excess  of  oxygen  in  the  exit  gases  from, 
lead  chambers  in  the  manufacture  of  sulphuric 
acid.     P^r^grin.     See  VII. 

Separation  of  hydrofluoric  and  hydrofluosilicic  acids. 
Dinwiddle.     See  VII. 

Detemiination  of  grog  and  clay  in  itnburned  fire- 
bricks.    Lessing.     See  VIII. 

Thermal  conductivity  of  materials  employed  in 
furnace    construction.      Griffiths.      See  VIII. 

Analysis   of  tin   ores.     GoUck.     See    X. 

Viscosity  of  beemcax  and  its  adulterants.     Fabris. 
Sec  XII. 

Errors  in  the  detenmnaiion  of  acid  values  of  boiled 
oils  and  varnishes.  Ware  and  Christman. 
See  XIII. 

Comparison  between  agar  and  gelatin  as  media  for 
the  plate  method  of  counting  bacteria.  [Bacterio- 
logical  examinedion  of  soils.  ]  Conn  and  Dotterer. 
See  XVI. 

Method  of  crtraciion  as  affecting  the  determination 
of  phosphoric  acid  in  soils.  Hale  and  Hartlev. 
See  XVI. 

Determination  and  distribution  of  moUiture  in  bread. 
Wessling.     See  XIXa. 

Nuiriber  of  colonies  allowable  on  satisfactory  agar 
plates.  [Bacteriological  examination  of  milk.] 
Breed  and  Dotterer.     See  XIXa. 

Polarimetric   determination    of  sugar    [sucrose]    in 
condensed  milk.     Brooks.     See  XIXa. 


Determination  of  sugar  in  meat  products,  particularly 
extracts.     Smith.     .See   XIXa. 

Determinatiott  of  strychnine  in  Nu.r  vcnnica.  Jensen. 
See  XX. 

General  reaction  of  vegetable  or  animal  alkaloids  of 
phenolic  function  {morphine  and  derivatives, 
cupreine.  adrenaline,  etc.).     Deniges.     .See  XX. 

Determination  of  vanillin  in  vanilla  crtract.     Dox 
and    Plaisance.     See  XX. 

Determination  of  salol  and  acelanilide  and  of  salol 
and  phenacetin  in  mixtures.     Salkover.   See  XX. 

A   modification   of  Martois'   density  meter  [polar- 
isation photometer].     Goldberg.     Sec   XXI. 

P.ATEN'PS. 

Depth  of  colour  of  various  substances,  liquid  or 
solid;  Apparatus  for  measurin'i .  G.  G.  Sour- 
field.  Sunderland.    Eng.  Pat.  16,876,  Dec.  1, 1915. 

A  TtNTOJiETER  is  used  in  which  tlie  observation 
tubes  dip  into  the  hquids  which  are  being  com- 
pared. It  consists  cf  a  stand  carrying  an  adjust- 
able mirror  reflecting  hght  into  two  observation 
tubes  carried  l)y  a  block  fixed  to  the  upper  part 
of  a  graduated  telescopic  upright  piUar.  One  observ- 
ation tube  dips  into  a  larger  tube  with  glass  bottom 
resting  on  a  glass  plate  supported  by  the  stand 
just  above  the  mirror.  This  outer  tube  contains 
one  of  the  licpiids  to  be  compared  ;  the  deptli  of 
hquid  used  is  adjusted  by  movement  of  the  upper 
part  of  the  upright  pillar  and  is  read  oft'  on  the 
scale  in  anj-  suitable  units.  The  other  liquid  is 
contained  in  a  smaller  glass-bottomed  tube  fixed 
to  the  other  observation  tube  and  is  of  fixed  depth 
or  adjustal)le  only  between  narrow  limits.  The 
instrument  may  be  monocular  in  wliich  case  the 
observation  tubes  converge  upwards,  or  binocular 
when  they  are  parallel.  The  caUbration  of  the 
scale  will  depend  on  the  particular  use  for  which 
the  instrument  is  intended.  In  one  example  the 
scale  shows  the  amount  of  caramel  to  be  added 
to  a  given  quantity  of  the  tested  liquid  to  produce 
the  required  tint. — B.  V.  S. 

Mechanism  for  detennining  the  viscosity  of  paper 
stock.     U.S.  Pat.  1,201,402.     See  V. 


Trade  Report. 

Contraband  of  War. 

A  Royal  Proclamation,  dated  November  23rd, 
1916.  made  the  following  additions  to,  and  amend- 
ments in.  the  conti-aband  hst  : — 

The  following  articles  are  now  declared  absolute 
contraband  : — Silk  in  all  forms  and  the  manu- 
factures thereof  ;  silk  cocoons.  Ai-tificial  silk  and 
the  manufactures  thereof.  QuUlaia  bark.  Zir- 
conuim,  cerium,  thoriiuu.  and  all  alloys  and  com- 
pounds thereof.     Zirconia  and  monazite  sand. 

The  foUowiug  alteration  is  made  in  the  contia- 
band  order  of  October   14th,   1915  : — 

For  item  4.  "  emery,  corumium,  natui-al  and 
artificial  (alundum)  and  carbunmdum  in  all  forms," 
there  shall  be  substituted  ■"  emery,  corundum,  car- 
borundum, and  aU  other  abrasive  materials.  ' 
whether  natural  ov  artificial,  and  the  manufactures 
thereof." 

Glue,  gelatin,  and  substances  used  in  the  manu- 
facture thereof  are  to  be  treated  as  conditional 
contraband. 

New    cyanide    works    in     Glasgow.      Pharm.     J., 

Nov.  25.  1916. 
It  is  announced  that  the  Cassel  Cyanide  Co.  is 
erecting  large  works  in  Glasgow  for  the  production 
of  cyanides  on  an  extended  scale.  Tlie  company 
has  fixed  a  contract,  extending  over  five  years,  to 
supply  the  whole  of  the  cyanide  requirements  of  the 
gold  mines  of  South  Africa. 
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Official  Notices. 


CRO.S.S   .\M)   HKVAX    E.SSAY   I'RIZE   OF  £20   , 
AND  L.VTIIAM   HKSKAHCH  CltANT  OF  £300.   ; 

T1k>  Council  liavi'  pleasure  in  announrinpc  Diat 
a  pift  of  £'J0  lias  been  made  by  Messi*.  Cross  and    t 
Bevan  as  a   prize  for  an  es.say  on  "  The  Inter- 
connection   of    Eeonouiic    Botany    and    Clieniical 
Ind\i-;try." 

A  fvirihor  i^uni  of  £300  has  also  been  presented  hv 
their  frien.l.  Mr.  T.  1'.  ];atliani.  of  'S^'eybridge. 
to  be  j)aid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  be  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  tlic  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bearing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Soci.^ty. 
to  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
of  promise  who  may  wish  to  devote  liimself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
of  the  Society  who  are  British  .subjects.  Tlie 
Research  Grant  will  be  limited  to  competitoi's 
under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  tlian  tho  close  of  the  yenr  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  tii-st  grant  will  be  given  iniless  the 
essayist  or  e-ssayists  shall  be  deemed  to  ha\e  real  i 
merit.  The  Lai  ham  Research  Student  will  be 
required  to  subm.it  a  report  at  the  close  ot  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
is  likely  t«  make  proper  use  ot  the  grant. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  the  Reports  of  the  Progress 
of  Applied  Chemistry  is  now  in  active  preparation, 
and  will,  it  is  hoped,  be  published  shortly.  It 
will  cover  recent  progress  to  the  end  of  June, 
1916.  The  second  volume  will  deal  with  the 
period  up  to  the  end  of  1917,  and  subsequently 
it  is  proposed  to  issue  the  Reports  annually. 

The  Reports  will  present  a  critical  siinimary  of 
the  progress  that  has  been  made  in  the  various 
branches  ot  chemical  industry  during  the  period  in 
question.  It  has  not  been  found  practicable  to 
treat  every  section  of  the  Journal  classification. 
Agricultural  chemistry,  the  chemistry  ot  foods, 
and  analysis  are  fvdly  dealt  with  in  the  admirable 
series  of  Reports  issued  annually  by  the  Chemical 
Society,  and  for  the  present  there  wLU  be  no  j 
sections  on  general  plant  and  explosives.  { 

The  following  is  a  list  of  the  subjects  wliich  will   ; 
be   dealt   with,   together  with   the   names  of   the 
experts  who  are  contributing  to  this  volume  : — 

Fuel— J.  W.  Cobb. 

Gas.  destructive  distillation,  tar  products — E.  V.   ' 
Evans. 


Mincriil  oils--A.  \V.  Ea,stlake. 

Colouring  matters  and  dyes — G.  T.  Morgan. 

Fibres,  paper,  dyeing,  printing — Julius  Huebner. 

Acids,  alkalis,  salts,  etc. — H.  A.  Auden. 

Glass,  ceramics,  cement,  etc. — J.  A.  Audley. 

Metals,  metallurgy — W.  R.  E.  Uodgkinson. 

Elcctro-ehemistry — J.  T.  Barker. 

Fats,  oils,  waxes — G.  H.  W'arburton. 

Paints,      pigments,      varnishes,      resins — R.      S. 
Morrell. 

Indiarubber — H.  P.  Stevens. 

Leather,  glue,  etc. — J.  T.  Wood. 

Sugar,  starches — J.  G.  Macintosh. 

Fermentation — A.  R.  Ling. 

Sanitation,  water  purification — F.  R.  O'Shaugh- 
nessy 

Fine   chemicals,    medicinal   sid)stances,    essential 
oils — F.  L.  Pyman. 

Photographic    materials    and    processes- — B.     V. 
Storr. 

The  price  of  Lssue  wUl  be,  to  members,  23.  6d. 
(plus  Cd.  postage),  and  non-members,  ."Js.  (plus 
till,  postage).  As  the  issue  is  to  be  a  limited  one, 
those  desirous  of  securing  copies  are  requested  to  fill 
in  the  order  form  attached  to  the  cover  of  the 
Journal,  and  return  it  to  the  Secretai-y  at  an  early 
date. 


Editorial. 


THE  CHEMIST  AND  THE  ENGINEER. 

The  relationship  between  the  chemist  and  the 
engineer  in  our  chemical  industries  has  for  a  long 
time  been  a  subject  ot  much  discussion.  Our 
President,  in  his  address  to  the  London  .Section 
(see  this  J.,  191(),  118.o),  has  expressed  it  as  his 
conviction  that  "  the  engineer  should  be  taught 
sufficient  chemistry  to  be  able  to  appreciate  the 
chemist's  point  of  view,  and  the  chemist  shoidd 
know  enough  of  engineering  to  realise  that  with 
the  engineer  thus  trained  he  can  leave  the  practical 
application  of  the  processes  he  devises  in  the 
laboratory  and  supervis  s  in  the  chemical  works." 
It  is  generally  agreed  that  conlial  co-operation 
between  the  chemist  and  the  engineer,  each  having 
some  knowledge  of  and  sympathy  \vith  the  sister 
science,  forms  the  best  basis  on  which  to  found  a 
successful  chemical  industry.  In  the  discussion 
which  followed  this  address  the  claims  of  the 
■'  chemical  engineer  "  were  put  forward  by  several 
speakers — but  what  is  a  chemical  engineer  ?  Is 
lie  more  than  the  engineer  who  knows  sufficient 
chemistry  to  appreciate  the  chemist's  point  of 
view  ?  it  has  been  advocated  in  some  quarters 
that  the  ideal  chemical  engineer  would  be  one 
who  had  been  thoroughly  trained  both  in 
chemistry  and  in  engineering  :  but.  as  has  been 
frequently  pointed  out,  the  student  has  not  the 
t  ime  nor  the  means  to  devote  to  this  extended 
training,  and  even  supposing  he  had,  there  are 
very  few  who  possess  the  type  of  mind  which  Ls 
capable  of  acquiring  a  thoniugh  grasp  of  the  two 
sciences.     Such  a  training  would,  in  all  probability. 
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result  in  otir  industries  being  provided  with  a  few 
men  who  had  the  makinjrs  of  the  best  type  of 
chemical  eniiinetj*-,  ajul  a  larjie  number  of  men 
insufficiently  gn>undod  in  either  <>f  the  subjects — 
a  type  which  must  be  avoided  at  all  costs. 

The  only  possible  form  of  tiaininu;  for  thu  man 
destined  to  lie  ct>me  a  chemical  engineer  would 
seem  to  be  thorough  instruction  in  engineering, 
together  with  suflicient  grounding  in  chemistry 
to  bring  him  into  symjwthy  with  the  pn>l)leins 
which  will  face  him  in  the  ihcmii-al  works.  We 
must  look  to  our  engineering  colleges  to  pn>duce 
this  type  of  man  in  the  numbers  which  present- 
day  chemical  industry  demands — numbei-s  which 
must  increase  largely  in  the  near  future  if  the 
hoped-for  development  of  these  industries  is  to 
take  place.  A  man  trained  on  these  lines  will  be 
fitted  to  pa-s-s  to  the  works  where  he  will  receive 
his  real  training  in  the  science  of  chemical  engineer- 
ing— the  experience  whi<h  can  only  conie  from 
daily  contact  in  the  works  with  the  innumerable 
problems  which  arise  in  the  translation  of  chemical 
reactions  from  the  laboratory  to  the  factory, 
and  in  the  solution  of  these  pr<.>blems  it  is  essexdial 
that  he  should  collaborate  with  the  chemLst,  who 
has  devised  the  process  or  is  conti'oUing  its  pi-ogress. 

Reverting  to  the  question  of  the  relations  be- 
tween the  chemist  and  the  engineer,  it  Ls  interesting 
to  note  that  in  an  address  to  the  Derby  Society 
of  Engineers  on  November  20th,  >Ir.  L.  Archbutt 
instanced  metallurgical  operations  and  processes 
involving  destructive  distillation  as  those  which 
the  chemist  was  best  fitted  to  take  charge  of. 
Surely  these  ars  just  the  processes  in  which  co- 
operation between  the  chemist  and  the  engineer  is 
most  needed,  for  the  engineering  problems  in- 
volved are  just  as  great  as  the  chemical  prol>lems. 
The  danger  of  leaving  the  control  of  such  pro- 
cesses in  the  hands  of  either  the  chemist  or  the 
engineer  has  been  clearly  brought  out  on  more 
than  one  occasion  and  is  so  ob\-ious  as  to  require  no 
further  emphasis  here.  In  some  industries  the 
work  of  the  chemist  may  be  of  more  importance 
than  that  of  the  engineer,  whilsc  in  others  the 
chemical  problems  are  of  a  .subordinate  nature, 
but  it  must  now  be  recognised  as  an  established 
fact  that  there  is  no  branch  of  chemical  industry 
in  which  collaboration  and  co-operation  between 
the  chemist  and  the  engineer  Ls  not  necessary. 


Liverpool  Section. 


Meeting  held  on  Friday,  Noveinber  3rJ,  lUlti. 


AN  APPEAL  TO   MEMBERS. 

The  extraordinary  conditions  which  have  pre- 
vailed during  the  last  two  years  have  resulted  in 
the  awakening  of  an  increased  interest  in  and 
appreciation  for  the  value  of  science,  and  par- 
ticularly of  chemistry,  in  the  industrial  life  of  the 
nation.  The  public  generally  is  beginning  to 
realise  that  chemical  industry,  in  its  broadest 
sense,  is  not  confined  to  a  few  ev^U-.smelling 
factories,  but  that  it  is  the  life-blood  of  our  very 
existence.  The  work  of  the  Society  of  Chemical 
Industry  and  the  value  of  its  Journal  have  been 
brought  to  the  notice  of  many  who,  in  former  days, 
were  unaware  even  that  such  a  Society  existed  ; 
there  are  still  very  many,  however,  who  have  no 
knowledge  of  its  labours,  but  who  would  un- 
doubtedly derive  value  from  membership  of  the 
Society  ii  its  advanta<;es  were  put  before  them. 
The  Society,  too,  needs  the  support  of  all  those 
interested  in  chemistry  as  applied  to  arts  and 
manufactures.  Every  member  is  therefore 
requested  to  u.se  his  endeavours  to  persuacie  all 
those  whom  membership  can  benefit,  to  join  the 
Society,  and  the  Secretary  will  be  glad  to  .send 
application  forms  to  any  member,  or  to  any 
prospective  member,  when  requested  to  do  so. 


MR.    JOHN    GBAY    IN   THE    CHAIK. 


THE  USE  OF  PEAT  IN  GAS-PRODUCINC 
PLANTS. 

BY    E.    C.    C.    B.\LY. 

The  piTibleui  of  the  econoinio  utilisation  -^f  peat 
has  many  times  been  discussed  in  this  country, 
but  as  far  as  one  is  able  to  judge  from  results 
little  or  no  advance  has  been  made  beyond  the 
somewh.it  obvioiis  notion  of  utilising  peat  in  some 
way  as  a  fuel.  In  general  .-ill  attempts  on  such 
lines  may  In-  said  .it  the  outset  entirely  to  have 
failed,  and  indeed  considerable  sums  of  money 
have  been  lost  in  fruitless  endoavoui-s  to  find  a 
satisfactory  solution  on  those  lines.  The  essential 
difliculty  fif  the  utili.s;ition  of  peat  is  to  be  found 
in  its  enormous  bulk  in  relation  to  its  thermal 
efficiency.  .\dd  to  that  the  very  high  water 
content  of  freshly  cut  peat  and  the  trouble  and 
pecuhar  difficulties  involved  in  the  eflective 
drying  of  the  torves,  and  then  I  feel  that  thft 
failures  which  have  been  reported  are  such  as  any 
modern  man  of  science  would  fully  have  expected. 
As  a  result  of  these  failures  and  moreover  of  the 
adverse  reports  of  various  important  conmiittees 
of  investigation  the  reputation  of  peat  bogs  is 
under  a  serious  cloud,  and  there  are  few  men 
who  would  consider  themselves  blessed  by  fortune 
were  they  given  the  freehold  of  a  very  large  tract 
of  the  very  best  bog. 

In  spite  of  all  that  has  been  said  the  pmbleiB 
is  a  fascinating  one.  Every  one  Ls  fully  aware 
of  the  vast  tracts  of  pe.at  bog  in  these  islands, 
and  the  successful  utilisation  of  the  hundreds  of 
millions  of  tons  of  peat  very  obviously  would  add 
most  considerably  to  the  economic  resources  of  the 
country. 

I  may  say  categorically  that  the  problem  has 
been  solved  and  the  object  of  this  paper  is  to 
illustrate  how  it  has  been  solved.  In  brief  the 
solution  lies  in  the  utilisation  of  the  peat  in  gas- 
producer  plant,  and  its  success  lies  in  the  fact 
that  all  difficulties  involved  in  the  drying  of  the 
torves  are  eliminated. 

Before  dealing  with  large  peat  producer  plant* 
in  which  further  economy  is  obtained  by  the 
recovery  and  utilisation  of  by-products,  I  «ill 
briefly  describe  the  plant  at  Messrs.  Hamilton 
Robb's  works  at  Portado^vn  in  Ireland,  which  has 
been  in  use  for  five  years.  This  plant  is  as  simple 
as  possible  in  design  and  no  effort  is  made  to 
recover  any  of  the  by-products.  Inasmuch  as  it  is 
found  to  be  economical  under  these  conditions 
it  is  worth  a  few  words  of  description.  It  is  a 
suction  plant,  that  is  to  say  the  air  is  drawn 
thi-ough  the  producers  by  means  of  a  fan. 

There  are  two  producers,  each  with  a  capacity  of 
200  h.-p.,  and  there  are  two  Crossley  gas  engines  of 
120  h.-p.  ami  one  of  150  h.-p.  The  gas  drawn  frohl 
the  pif)ducer  before  being  used  must  be  freed  from 
tar  and  dust.  This  is  effected  by  passing  it 
through  scnibbers  down  wliich  copious  streams 
of  water  are  passed.  These  wash  waters  from  the 
scrubbers  pass  through  a  lal)jTinth  where  the 
insoluble  tar  collects  and  is  removed.  .All  the 
soluble  pit>ducts  are  however  lost.  Tliere  is  ft 
small  gasometer  instjilled  in  order  to  minimise 
the  periodic  ac-tion  of  the  gas  engines.  At  present 
nothing  is  done  with  the  tar. 

The  peat  is  obtained  from  a  bog  about  12  miles 
away  where  it  is  air-dried.     The  torves  are  bmiigbt 


Vol.  XXXV.,  .\o  24  ]        BALY— THE  USE  OF  PEAT  IN  GAS-PRODUCING  PLANTS. 


1241 


down  by  barjie  and  after  being  elevated  by  a  simple 
device  are  fed  direct  into  the  top  of  the  piiidiuers. 
For  the  working  cost  of  the  plant  I  am  indebted 
to  a  paper  by  O.  Fletfher  (Jovim.  Department  of 
Agriculture,  Ireland,  191.5,  16,  33).  The  figures 
given  are  as  follows  : — 

Cost  of  running  per  week  on  coal. 

£     9.  i\. 

B-5  tons  anthracite  at  S5s 14  17     6 

19   tons  steam  coal  at  17s 16    3    0 

31     0    6 

Cost  of  running  per  week  on  peat. 

£    s.  (1. 

60  tons  peat  at  6a 15    0    0 

Extra  labour  15    0 

Ba\ing 15    5    6 

31     0    6 

These  figures  however  were  obtained  in  1912. 
In  view  of  the  fact  that  aU  the  valuable  by- 

Sroducts  are  not  utilised  it  must  be  confessed  that 
le  above  return  of  cost  is  eminently  satisfactory. 

Now  the  by-products  from  peat  produ<er  gas 
are  peculiarly  valuable,  especially  when  Irish  peat 
is  used,  owing  to  the  relatively  high  percentage  of 
nitrogen  in  the  peat.  As  is  well  known  the 
institution  of  the  recovery  of  the  nitrogen  as 
ammonia  from  coal  gasified  in  producers  is  due 
to  Ludwig  Mond,  who  substituted  for  the  simple 
suction  plant  producers  fed  with  a  blast  of  steam 
and  air,  tlie  mixture  of  steam  and  air  being 
previously  heated.  Tliis  naturally  modifies  the 
composition  of  the  producer  gas  obtained  owing 
to  the  fact  that  the  reaction  temperature  is  lower 
from  the  presence  of  the  steam.  Tliis  results  in 
a  ereater  predominance  of  tlie  reaction  C-I-2H.O 
=  C0.-l-2n,  over  the  reaction  C -FH,0  =CO -l-TT.. 
■I  An  average  sample  of  the  gas  from  a  coal  is  CO  11%, 
,  11,24",,.  CII,30o.  CO  J7°o.  N,45°o-  It  is  possible 
in  a  ilond  plant  with  a  ton  of  coal  containing 
1-2 — lfi°o  of  nitrogen  to  obtain  over  100  1b.  of 
ammonium  sidphate  and  150.000  cb.  ft.  of  gas 
with  a  calorific  value  of  150  B.T.U.  per  cub.  ft. 

Now,  in  the  Mond  gas  plant  when  coal  is  used 
the  producer  is  fed  with  a  blast  of  air  satura,ted 
with  steam  at  85°,  wliich  has  previously  been 
heated  to  a  temperature  of  250°.  This  method 
requires  some  slight  modification  when  peat  con- 
taining moisture  is  used,  but  this  modification  is 
simple  enough.  The  problem  has  been  investi- 
gated by  Frank  and  Caro,  and  by  others,  and  the 
I  broad  results  c^f  their  work  may  be  found  in  various 
papers  in  the  Zeitschrift  fiir  angewandte  Chemie, 
and  other  journals  (Z.  angew.  Chem.,  1907.  20, 
1592;  1910.  23.  184t  ;  Chem.-Zeit.,  1911.  35, 
207.  505,  515)."  The  literature  on  the  subject 
is  however  somewhat  clouded,  partly  by  there 
having  been  a  long  controversy  as  to  whether  any 
ammonia  is  fornied  synthetically  when  moist 
nitrogen  is  X'^ssed  over  glowing  peat,  and  also 
by  a  very  highly  suggestive  reticence  on  the  pcirt 
of  the  authors  as  to  actual  details.  It  is  however 
quite  clear  that  peat  producer  plants  have  been 
working  and  are  still  being  worked  in  Germany 
and  elsewhere  with  extraordinary  success. 

It  is  obvious  I  think  that  for  successful  economic 
work  it  is  necessary  that  the  plant  be  fed  with 
peat  which  has  not  been  specially  dried.  The  cost 
of  introducing  a  drying  process  would  be  pro- 
hibitive owing  to  the  great  bulk  of  the  peat  to  be 
handled.  This  however  is  entirely  unnecessary 
since  it  has  been  proved  conclusively  that  the 
ordinary  air-drying  such  as  is  obtained  by  stacking 
the  torves  in  the  usual  way  is  amply  sufficient. 
It  is  perfectly  possible  to  utilise  peat  containing 
as  much  as  70  °o  of  moisture  in  a  Mond  plant, 
and  this  is  fundamentally  important  since  it  allows 
peat  which  has  been  air-dried  in  the  winter  months 
to  be  used  without  any  further  drying. 

It  has  in  fact  been  found  that  the  nitrogen  is 
recovered  as  ammonia  more  easilv  with  a  wet  peat 
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than  with  a  dried  peat.  The  process  is  however 
slower  with  a  wet  peat  than  with  a  dried  peat. 
1  f  a  dried  peat  is  fed  into  the  producer  the  following 
processes  take  place.  In  the  upper  layers  the  peat 
is  completely  dried  and  this  takes  place  rapidly 
enough.  As  the  peat  sinks  in  the  producer  it 
reaches  the  second  or  combustion  zone  where  it 
is  decomposed  in  presence  of  the  steam  and  air 
with  formation  of  ammonia,  tar,  etc.  It  then 
reaches  the  coking  zone  of  much  higher  tem- 
perature, where  the  combustion  is  completed, 
leaving  only  the  ash  as  a  wliite  powder.  If  on 
tlie  other  hand  a  wet  peat  is  used  the  time  taken 
in  the  drying  process  in  the  upper  layers  in  the 
producer  is  longer,  with  the  result  that  the  zone 
of  combustion  is  reduced  in  thickness.  The  peat 
Iiasses  too  rapidly  through  this  zone  and  does  not 
give  up  all  its  nitrogen.  It  enters  the  coking  zone 
and  then  forms  a  nitrogen-containing  coke  in  which 
the  nitrogen  is  fixed.  Moreover  in  addition  to  a 
small  yield  of  ammonia  a  poor  quaUty  of  gas  is 
obtained  owing  to  the  smaUness  of  the  second  or 
combustion  zone. 

The  difficulty  is  surmounted  by  increasing  the 
temperature  of  the  drying  zone  from  100 — 120°  0. 
(which  it  shows  normally)  to  250°  C.  This  in 
general  is  sufficient  to  set  free  the  whole  of  the 
nitrogen  as  ammonia  by  the  action  of  the  steam 
on  the  peat.  This  temperature  rise  is  obtained 
bv  preheating  the  air-steam  blast  to  450°  C. 
instead  of  250°  as  is  sufficient  in  a  coal-fed  pro- 
ducer. This  gives  an  intensive  combustion  of  the 
coke,  an  increase  in  the  size  and  temperature 
of  the  combustion  zone,  together  with  an  almost 
quantitative  recovery  of  the" nitrogen  as  ammonia, 
an  increase  in  the  thermal  efficiency  of  the  gas 
and  also  a  good  quaUty  of  tar.  The  amount  of 
steam  used  shotild  not  exceed  half  the  weight 
of  the  peat  gasified  and  its  partial  pressure  should 
fall  below  250  mm. 

There  is  no  need  to  enter  into  the  details  of  the 
process  of  the  removal  of  the  dust,  tar,  and 
ammonia  from  the  gas.  These  are  more  or  less 
standardised  and  may  be  found  in  any  work  on 
producer  gas  manufacture,  the  processes  being 
very  similar  whether  coal  or  peat  is  being  used. 
Attention  may  however  be  drawn  to  one  point, 
namely,  the  use  of  a  certain  quantity  of  the  gaa 
produced  in  order  to  heat  the  preheaters  used  for 
the  st«am-air  blast.  This  is  not  done  in  the  case 
of  coal-fed  producers. 

The  following  figures  are  typical  of  the  residts 
obtained  bv  the  above  process  with  peat  con- 
taining 50—60  %  of  water.  One  ton  of  theoretic- 
ally dried  peat  gives  altogether  from  88,000  to 
92.000  cb.  ft.  of  gas.  Of  this  39,000  cb.  ft.  ia 
used  in  the  preheaters,  lea^-ing  49.000  to  53,000 
cb.  ft.  in  excess.  From  this  excess  are  developed 
700 — 750  h.-p.  hours.  Further,  from  70 — 85% 
of  the  nitrogen  is  obtained  as  ammonia  and  the 
■\4eld  of  tar  is  from  3 — 6%. 

"  As  regards  the  cost  the  only  published  figure 
I  have  found,  which  was  given  at  the  inception 
of  the  process  in  1807,  is  l/17th  of  a  penny  per 
h.-p.  hour  (toe.  ei/.).  Atalaterdate  ( 1911)  Caro  givea 
some  figures  which  iBustrate  the  size  of  one  of  the 
German  works.  In  the  Schweger  bog  works  m 
December,  1911,  the  output  of  electrical  energy 
was  430,000  kilowatt  hours,  which  represents  a 
plant  capable  of  producing  6000  kilowatts.  Each 
ton  of  theroeticaUy  dried  peat  in  these  works 
<Tave  1000  h.-p.  hours  and  90  lb.  of  ammomum 
lulphate.  It  is  further  stated  that  the  cost  of 
working  was  nothing  as  all  expenses  were  paid_ovit 
of  the  by-products.  Peat  containing  up  to  (0% 
of  water  was  used. 

When  one  comes  to  consider  the  enormous 
deposits  of  peat  in  these  islands  I  trust  I  have  said 
sufScient  to  justify  my  statement  that  the  tmie 
has  now  come  entirely  to  revise  our  ideas  as  to 
the  value  of  peat. 

A        ^ 
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I  have  said  nothing  as  rt\cards  the  jioa!  far. 
There  is  iu>  iloulit  that  tlie  iieruums  havo  lu'eii 
in  the  liahit  of  distilliui;  tliis  tar  and  rei  ovoring 
valiialde  suhstauies  tlu'refiiun.  l"ai\>  states  that 
the  tar  fi-oni  tlie  Srhweger  works  is  distiUed. 
and  yields  lo^'o  of  iwiniflin  wax  and  '>0 ''o  of  nexitral 
oils.'  This  statement  is  ehanicteristieally  vague, 
but  fortunately  we  have  the  resvdts  obtained  by 
G.  T.  .Moi-gan  in  the  distilUtion  of  tivr  fi-oin  the 
plant  at  the  Portadown  works  referred  to  above 
(Eeononi.  Piv>e.  l\oval  Dublin  Societv.  r,U.">,  2, 
lt>l  :  see  this  J.,  I'JKi,  litT).  Briefly 'the  res\ilts 
obtained  by  Moi-gan  were  as  follows.  The  moist 
tar  eoutaius  about  30°,,  i^f  water  and  jielded 
about  50  "o  *'f  volatile  oils,  and  a  residue  of  non- 
volatile bituminous  pitili.  The  volatile  oils  con- 
sist of  aeidie  oils,  neutral  oils,  and  waxes.  The 
first  are  oV>taineil  by  washing  the  volatile  oils 
with  sodium  hydroxide  and  repretipitation  by 
the  addition  of  mineral  aeid  to  the  alkaline  extract. 
The  acidic  oils  consist  of  polyliydric  phenols  of  very 
high  germicidal  power  (.Morgan  and  Scharff, 
Eng.  Pat.  19,:i.-)3.  UHl  :  this  J..  1915.  148).  The 
neutral  oils  yielil  on  ilLstillation  fractious  boiling 
above  250'  which  dejiosit  on  i-ooliiig  con.siderable 
quantities  of  an  almost  colourless  wax,  with  a 
melting  point  of  35° — 40    C. 

In  addition  to  the  tar  there  are  the  soluble  and 
volatile  organic  compounds  which  includi-  methyl 
alcohol  ami  acetic  acid,  as  well  as  ])yri(Uiie  bases. 

Finally  there  Ls  the  ash  which  \aries  con- 
siderably with  the  peat  and  lies  between  5  and  1 5  "„,. 
Analyses  of  various  samples  of  peat  asli  lia\e  sliown 
that  they  contain  alunuiiium.  calcium,  mag- 
nesium, and  iron  as  carbonate,  sulphate,  silic.ite, 
and  phosphate.  Tlie  alkali  metals  are  also  present, 
especially  potassium.  These  facts  at  once  .suggest 
the  use  of  the  ash  as  a  dressing  for  land.  As 
Morgan  points  out  tliis  will  partake  of  the  restora- 
tion to  the  soil  of  those  very  mineral  constituents 
absorbed  therefrom  by  the  peat  vegetation. 

Discussiox. 

The  CH.\nijrAN  recalled  the  fact  tliat  van 
Grooven  was  the  first  to  make  known  the  pro- 
duction of  ammonia  from  peat  by  the  action  of 
steam  ;  the  yield  of  ammonia  from  peat  was  very 
similar  to  tliat  obtained  in  work  with  wliich  he 
had  been  <-onnected  many  years  ago,  namely,  on 
Scotch  shale.  The  cost  of  production  of  power 
from  peat  given  by  Pnsfessor  Baly,  l/17tli  of  a 
penny  per  hoi'se-power  hour,  was  attractively  low. 
As  regards  the  drying  process,  he  knew  tliat  a 
good  deal  of  money  had  been  sunk  in  it.  and  he 
understood  that  in  Scotland  experimental  plant 
had  been  erected  and  was  working.  lie  would 
like  to  know  if  it  was  likely  to  lead  to  success. 
The  production  of  paratlin  wax  from  peat  had 
been  tried  some  time  ago  but  had  come  to  nothing. 
The  quantity  of  peat  available  in  Great  Britain 
was  enormous,  and  if  there  was  any  possibility 
of  getting  supplies  and  working  them  in  the 
manner  that  had  been  outlined  those  peat  l)ogs 
would  be  of  immense  value  to-day. 

^Ir.  A.  T.  S.MiTu  said  that  it  was  very  gratifying 
to  know  that  a  problem  wlii<h  had  presentied  many 
difTiculties  was  on  tlie  point  of  being  solved.  The 
great  dilTicuIty  was  to  get  the  peat  in  such  a 
conilition  that  water  would  leave  it.  The  ordinary 
method  of  air-drying  was  not  satisfactory. 

Dr.  E.  F.  AkslstuoXG  said  that  if  peat  were  used 
as  fuel  the  extra  co.st  of  handling  it  would  have 
to  be  met  by  using  the  by-products,  lie  thought 
however  the  figures  Professor  Baly  ha<l  given 
needed  drastic  criticism.  The  cost  of  the  pro- 
ducing plant  was  four  tim:-s  as  large  as  that  of  a 
Ijancashire  boiler,  even  if  peat  could  be  got  at  6s. 
a  ton  from  the  bog  to  the  works.  He  undei-stood 
that  the  figures  had  been  given  to  Professor 
Baly  by  others,  but  he  could  not  help  feeling  that 


advocates  of  this  sort  did  (heir  cause  a  great  deal 
of  h.Hrm  by  putting  forward  doubtftd  figures. 

Mr.  PoL.vcK  tmderstood  that  a  large  ]ilant  had 
been  erected  in  the  neighbourhood  of  Dumfries, 
but  that  it  had  been  closed  down  since  the  war. 
It  had  a  producer  of  40  tons'  capacity  but  it  ha<l  to 
be  started  by  coal,  and  he  believed  that  during 
the  two  years  previous  to  the  war  no  trial  run  had 
lasted  long  enough  to  get  rid  of  the  ct>al  that  had 
been  tised  for  starting,  so  that  no  fair  judgment 
could  he  fornu'il  of  it. 

iMr.  .M.\nsi?i;i|)i:k  said  that  the  question  of  having 
the  factories  dose  to  the  sources  of  the  peat  was 
a  great  factor  in  the  economical  use  of  peat.  In 
those  neighbourhoods  labour  also  was  cheap. 
In  the  West  Midl.uuls  they  iimld  sell  all  the  peat 
that  tliey  could  cut  in  the  summer  for  20s.  a  ton, 
but  ill  the  north  of  Knglund  tliere  \\as  not  enough 
peat.  Unless  the  by-products  could  be  made  to 
pay  the  cost  of  everything,  the  use  of  peat  would 
not  be  successful. 

;\lr.  ('.\UKUTHERS  THOJrp.soN  thought  that  even 
in  districts  where  peat  was  plentiful,  and  where  it 
would  be  necessary  to  send  25  miles  f<u-  coal, 
it  would  still  be  cheaper  to  cart  tual  than  use  the 

Eeat  even  although  it  was  haril  and  ci>uld  easily 
e  dried.  He  thought  the  peat  used  at  Portadown 
was  more  the  peat  from  the  surface  gt^mn^l. 
Hard  solid  peat  was  not  olitained  at  a  depth  of 
less  than  30  feet.  At  Dumfries  the  peat  had  to  be 
brouglit  a  tlistanie  of  3 J  miles,  but  in  many  places 
where  there  was  plentj"  of  gootl  jieat  there  were  no 
industries,  ami  to  get  the  nece.s.sary  materials 
there  woidd  entail  so  great  a  cost  that  it  would  be 
impossible  to  compete  with  coal  even  at  its  present 
price. 

Professor  Cadm.^x  .said  that  valuable  data  had 
been  issued  and  valuable  work  carried  out  on  that 
particvilar  problem  by  the  Research  Department 
of  the  Canadian  (iovernment .  The  problem  would 
become  very  much  more  important  when  the 
distribution  of  power  in  this  country  had  been 
reorganised.  \\lien  the  reorganisation  in 
distribution  of  power  took  place  the  manufivcture 
of  power  on  a  large  scale  in  peat  centres  would 
surely  follow.  Small  coal  might  be  left  in  the 
mines  in  this  country  but  it  Mould  be  used  when 
power  was  properly  distriltuted. 

Professor  Baly  saitl  that  in  England  no  one 
had  really  consitlered  peat  for  producer  plant. 
The  figures  he  had  quoted  were  for  works  erected 
directly  on  the  bog,  except  those  at  Portadown. 
On  the  bog  he  saw  there  was  no  difficulty  in  cutting 
down  30  feet  to  where  the  peat  was  black  instead 
of  brown  as  on  top.  One  point  he  liad  forgotten 
to  mention  was  tlie  relative  amount  of  gas  used 
in  the  >lond  plant  for  heating  tlie  superheater, 
which  was  put  in  between  the  preheater  and  the 
producer  itself.  The  difference  between  the 
works  lie  had  seen  and  a  certain  works  in  Italy  was 
that  the  Irish  jieat  had  an  aver.ige  water  content  of 
50",,  and  thi'  Italian  peat  had  only  15",',.  so  that 
in  Ireland  double  the  weight  of  peat  had  to  be 
used.  Each  ton  of  theoretically  dried  peat  gave 
88,000  to  92,000  cubic  feet  of  gas.  If  ,39,000  feet 
of  that  were  used  in  the  supcilieater  it  sliouM  leave 
49,000  to  53.000  to  produce  1000  h.-p.  per  hour 
from  two  tons  of  wet  peat.  In  the  case  of  coal, 
where  good  coal  was  used  in  a  good  producer 
150.000  cubic  feet  of  gas  w.as  obtained,  equalling 
3000  h.p.,  weight  for  weight,  therefore  1  ton  o! 
coal  is  equivalent  to  (i  tons  of  peat  with  50%  of 
water. 

I'^veryone  wanted  to  see  the  erection  of  works 
on  the  peat  liogs.  ^\^len  the  queslion  of  the 
reilistribution  of  power  came  to  be  considered  the.se 
pi'opfisals  would  lie  of  serious  moment .  One  of  the 
secrets  of  Ofiin.iny's  su<cess  in  tliis  war  had  been 
the  fact  that  t  bey  had  made  use  of  their  i)eat  bogs 
and  th(r  by-])ro(lucts.  Prof(wsor  Baly  said  that 
he  could  not  take  any  responsibility  fi>r  the  figures 
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lu'  had  given  ;  they  had  been  published  in  an 
Irish  journal.  lie  had  heard  that  the  Dumfries 
works  had  failed  fmiu  many  other  causes  than 
the  failure  of  peat.  It  was  not  necessary  to  pay 
anythini;  for  Wiiter  in  the  Hamilton  Rohb  works. 
If  there  was  no  river  near  a  works  the  question  of 
water  was  of  importance.  The  total  amount  of 
water  however  used  in  the  .Mond  plant  was  really 
very  small,  as  it  was  all  conservetl  in  one  way  or 
another.  Tlie  figures  for  the  cost  of  power  had 
been  calculated  for  a  works  actually  on  a  bog. 


Manchester  Section. 


Alceting  held  ctt  the  Grand  Hotel,   Manchester, 
on  Friday,  ^lovember  3rd,  1916. 


Sm.    J.    H.    HOSE.4SON    IX    THE    CHAIR. 


THE  TRAX.SPORT  OF  CORROSI\'E  LIQUIDS 
BY  WATER. 

BY   H.    X.    MORRIS. 

The  transport  of  sulphuric  acid  and  other 
corrosive  chemicals  has  always  been  a  difficult 
problem  for  the  chemical  manufacturer.  Xo 
chemist  would  say  that  the  problem  of  transport 
on  land  was  satisfactorily  settled.  The  glass 
carboy  is  so  fragile,  that  breakages  by  rail  and  by 
road  are  a  source  of  continual  trouble  not  only  to 
the  manufactiu-er,  and  to  the  road  carrier,  whose 
lorries  or  motor  vehicles  are  damaged,  but  also  to 
the  railway  companies  whose  rolling  stock  is 
injured. 

It  is  true  that  railway  and  road  tanks  are  used 
for  the  conveyance  of  strong  sulphuric  acid  where 
there  are  conveniences  for  loading  directly  from 
storage  tanks  at  makers'  works,  and  for  discharging 
into  storage  tanks  at  the  consumers'  works.  This 
method  of  delivery  is.  however.  un.suitable  for 
users  or  manufacturers  of  sidphuric  acid  who 
have  no  railway  sidings,  and  for  those  users  who 
require  the  acid  for  electrical  or  other  purposes 
where  a  pure  acid  is  necessary,  nor  can  it  be  used 
for  the  transport  of  nitric  or  hydrochloric  acid. 
Tanks  have  also  been  used  for  transport  by  canal, 
and  tairk  boats  of  special  design,  provided  with 
partitions  arranged  to  prevent  the  dangerous 
shifting  of  the  centre  of  gravity  by  the  oscillation 
of  the  acid,  have  been  constructed,  and  one  patent 
for  an  acid  tank  for  canal  transport  is  referred  to 
by  Lunge  in  the  last  edition  of  his  work  on 
"Sidphuric  Acid  and  Alkali,"  Vol.  I.,  Part  3. 
But  so  far  as  I  have  been  able  to  ascertain,  these 
tank  boats  are  not  used  to  any  large  extent  in  this 
country,  nor  are  they  suitable  for  sea,  transport, 
with  which  I  propose  to  deal  here. 

Riveted  or  welded  st*el  and  iron  drums  have 
been  used  in  rapidly  increasing  numbers  since  the 
beginning  of  the  war.  especially  for  the  carriage 
of  oleum,  the  crysta,lline  nature  of  which  makes 
carboys  unsuitable  ;  but  strict  precautions  are 
necessary  if  unpleasant  results  are  to  be  avoided. 
The  glass  carboy  remains  the  safest  and  the 
best  vehicle  for  conveyance  of  ordinary  sulphuric 
acid  and  practically  the  only  one  for  the  con- 
veyance of  nitric  and  hydrochloric  acids.  So 
serious  a  view  did  the  railway  companies  take  of 
the  risks  of  carrying  these  corrosive  Uquids  by 
rail,  that  early  in"  1911  they  asked  the  interested 
chemical  manufacturers  of  the  country  to  meet 
their  chemists  and  traffic  managers  to  discuss 
means  of  reducing  the  risks  and  damage  (see 
Chemical  Trade  Journal,  1911,  p.  508).  ^\s  a 
result  of  these  conferences  a  new  set  of  regulations 
dealing  with  the  traffic   was  framed.     A  carboy 


was  defined  as  a  globular  bottle  of  not  more  than 
12  gallons  capacity  made  of  glass  not  les-s  than 
J  in.  thick.  .AIethod.s  of  packing  and  loading 
sulphuric,  nitric,  and  hydi-ochloric  acids  were 
given,  and  no  doubt  some  impi-ovement  has 
resulted,  but  not  what  was  anticipated  by  the 
railway  I'ompanies. 

If  the  ti-.)ubles  of  the  railway  companies  are  so 
great,  how  much  greater  must  be  the  difficulties 
of  transport  of  these  corrosive  liquids  by  sea, 
when  leakages  of  the  packages  or  so-called  explo- 
sions caused  by  pressure  generated  in  the  ilrums 
or  cases  means  ciamage  not  only  to  other  cargo, 
but  to  the  ship  itself  together  with  the  passengers 
and  crew.  Some  companies  will  not  carry  in  any 
form  of  package,  and  the  business  of  necessity 
goes  to  Germany  or  some  other  country  from 
which  the  steantship  companies  will  carry.  In 
respect  of  this  class  of  traffic  no  uniform  rules  and 
regulations  have  been  adopted  by  the  steamship 
companies.  Some  companies  requue  t  hat  sidphuric, 
nitric,  and  hydrochloric  acids  must  be  carried  in 
small  glass  bottles  (Winchesters)  with  ground 
glass  stoppers,  and  that  these  must  be  packed  in 
wooden  cases  in  sand  or  whiting  in  sufficient 
quantity  to  absorb  the  acid  whi(  h  would  leak  out  if 
a  breakage  occiured.  Others  require  that  the 
acids  shoiUd  be  in  earthenware  jars,  each  of  about 
2  gallons  capacity,  provided  with  screw  stoppers 
and  indiarubber  washers,  and  that  one,  two.  three, 
or  four  of  these  should  be  packed  in  a  wooden 
case  with  whiting  Both  these  methods  are  very 
costly,  the  acid  contents  in  some  cases  repre- 
senting only  a  small  fraction  of  the  value  of  the 
packages.  Other  companies  will  only  carry 
sulphuric  acid  in  small  wooden  cases  Uned  with 
lead  and  each  containing  about  200  lb.  of  con- 
centrated acid.  If  the  scrap  lead  is  of  value  to 
the  consumer  this  method  may  be  economical,  but 
not  othei'wise.  and  lead  is  of  coiu^e  unsuitable  for 
the  conveyance  of  any  other  acid  than  sulphuric. 
Last  but  not  least  in  importance,  some  com- 
panies carry  sidphuric  acid  in  \vrought  iron  or 
steel  barrels.  It  is  in  this  kind  of  package  that 
large  quantities  of  sulphuric  acid  have  been 
brought  over  t<i  this  country  from  America  during 
the  last  two  years  with  results  that  have  brought 
the  matter  before  the  general  public. 

In  September,  1915,  a  question  was  asked  in 
the  House  of  Commons  by  ilr.  Brj-ce  as  to  whether 
quantities  of  sidphuric  acid  essential  to  the 
production  of  high  explosives  had  been  purchased 
in  America,  and  whether  o^ving  to  defective 
methods  of  shipment  there  had  been  loss  and 
delay.  In  reply  it  was  stated  that  shipments  had 
been  made  from  America  ;  that  in  the  case  of  the 
earlier  ships  a  certain  amount  of  loss  was  due 
to  the  kind  of  iron  drums  used  ;  that  the  best 
t>-pe  of  drum  available  was  used  when  the  earUer 
shipments  were  made,  and  that  the  defects  in 
the  drums  used  had  been  remedif  d. 

It  is  evident  that  great  care  must  be  exercised 
in  the  use  of  such  iron  packages.  Only  strong 
sulphuric  acid  or  oleum  can  be  carried  in  them, 
and  even  then  slight  impurities  in  the  acid  are 
liable  to  cause  internal  corrosion  which  on  a  long 
voyage  would  cause  evolution  of  gas,  and  internal 
pressure  or  leakage.  It  is  true  that  with  pre- 
cautions as  to  the  purity  of  the  acid  and  the 
strength  and  quality  of  metal  used  for  the  drums, 
and  careful  examination  of  each  drum  and  each 
rivet,  the  risk  of  transport  in  iron  or  steel  drums 
may  be  reduced.  But  it  is  necessary  to  provide 
against  accidents.  A  weak  rivet  may  not  be 
detected  before  use.  The  shifting  of  the  ship's 
cargo  may  cause  one  drum  to  leak,  and  a  leakage 
of  acid  from  one  drum  on  to  the  outside  of  another, 
if  not  immediately  detected,  would  cause  corrosion 
and  consequent  leakage  of  other  drums. 

If  the  diums  are  used  for  one  journey  only,  and 
are  sufficiently  strong,  and  flawless,  the  risks  are 
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i-iHlui'iHi  to  »  minimum.  Biit  how  jire  the  shippinc 
comp.ini.  s  to  satisfy  th  •lusolvos  that  this  is  so? 
They  i-aiuiot  send  a  repri'seiitiitive  to  test  each 
dnim  liefon-  the  ariii  is  tilled  into  it- ;  and  the 
oxitside  appearance  may  l>e  nusleadin;^.  whatever 
kiuvl  of  guarantee  thrv  may  hive  from  the  nuimi- 
faeturer  or  consignor. 

This  is  a  ijui-stion  that  affeotci  the  other  cargo 
carried  in  the  ship,  and  even  the  ship  itself  and 
the  s;ifety  of  the  crew  if  the  consignments  of 
acid  are  large.  Kxperiences  vary  considerai>ly  in 
this  respect.  Whilst  I  could  give  some  cases  la 
which  acid  has  l>cen  shipped  in  iron  drums  several 
thousands  of  miles,  and  continually  over  a  number 
of  years  with  few  and  insignificant  leakages,  it 
could  hardly  lie  said  that  this  was  a  general 
experience.  1  could  give  one  case  for  example 
in  which  shipments  had  l)een  continued  for  .">  yeai-s 
without  accident.  At  the  end  of  tlie  period  very 
severe  damage  was  caused  owing  to  what  was 
called  an  explosion  of  a  ih-um  which  caused  the 
steamship  company  to  clecline  further  traftic  of 
the  same  kind.  My  own  experience  since  the 
commencement  of  the  war  has  heen  most  un- 
satisfactory. It  has  been  far  more  difficult  to 
obtain  drums  of  suitalile  quality  of  iron  or  steel, 
and  of  a  satisfactory  make  ;  and  in  the  case  of 
supplying  acid  from  one  Eastern  port  to  another 
in  large  quantities,  ditliculties  have  arisen  not  only 
on  account  of  the  ipiality  of  the  drums  it  has  been 
possilile  to  piu-chasi".  liul  al.so  because  no  steani- 
ship  company  would  carry  except  at  impossible 
rates,  and  deliveries  have  had  to  be  made  in 
unusually  large  consignments,  the  acid  remaining 
stored  in  the  drums  in  some  cases  for  several 
months.  The  only  conclusion  one  can  arrive  at  is 
that  iron  or  steel  drums  are  not  safe  for  the  trans- 
port of  sulphuric  acid  over  long  distances  by  sea. 
The  question  is,  can  any  better  method  be  devised 
— any  method  l)y  which  the  risks  are  eliminated 
or  reduced  to  a  minimuni  and  the  cost  of  transport 
made  more  reasonable  ? 

As  an  attempt  to  do  this,  I  have  to  bring 
fonvard  a  proposal  for  the  transport  of  corrosive 
liquids  by  means  of  a  sul>-aqueous  tank,*  to  be 
towed  by  ordinary  liners  or  by  special  tug,  and 
which  I  think  will  prove  to  be  not  only  safe  to 
the  steamship  companies,  but  for  large  quantities 
of  liquids  and  over  long  distances,  cheaper  than 
any  of  the  methods  aljove  referred  to. 

it  is  about  10  years  since  the  Standard  Oil 
Company  first  tried  an  experiment  of  towing  one 
of  the  oil  barges  from  the  United  .Slates  to  this 
country.  .Since  then  much  progress  has  been 
made  in  this  method  of  transport  of  oil.  Tank 
steamers  carrying  their  usual  cargo  of  petroleum 
products  have  regularly  towed  barges  or  tanks 
without  any  serious  disadvantages.  Not  only 
have  oil  barges  Ijeen  towed  in  thLs  way,  but  almost 
wholly-submerged  tanks  which,  of  course,  are 
towed  with  less  strain  on  the  towing  cable,  and 
at  a  greater  speed.  This  method  of  oil  transport 
was  described  in  detail  in  a  paper  on  "  Oil  Storage  " 
by  Herljert  Barringer  at  a  recent  meeting  of  the 
Institution  of  Petroleum  Technologlsts.t 

There  would  .seem  to  lie  no  dillicidty  in  carrying 
out  the  towing  of  lorrosive  liquids  in  tanks,  if 
iftiitalde  tanks  and  towin;^  .irrangements  aw  used. 

The  vessel  that  I  will  describe  now  in  detail, 
and  which  I  will  call  the  sub-aqueous  acid  tank, 
consLsts  of  two  shells  or  tanks  one  within  the 
other,  the  inner  one  being  eccentric  with  the 
outer.  The  inner  tank  which  carries  the  corrosive 
liquid  is  suitably  stayed  or  braced  to  the  outer 
one  so  that  it  remains  in  a  fixed  position,  and  the 
space  between  the  two  tanks  or  shells  Ls  capable 
of  being  sealed  and  may  be  wholly  or  partly  filled 
with    water   or   air   to    determine    tlie    flotation. 

•  Sfe  Eng.  Pat.  8370  of  1916. 

t  J.  In.ft.  Petrol.  Tech.,  1«1B,  I,  122—158. 


This  tank  will  float  in  water  and  can  be  submerged 
wholly  or  partially  as  desired  by  regidnting  the 
water  in  the  oxitcr  casing.  The  form  of  outer 
casing  may  be  constructed  in  accordance  with 
any  known  practice  for  elliiient  flotation,  and 
offering  least  resistance  to  traction.  From  the 
inner  shell  or  tank  and  projecting  through  the 
outer  shell  in  a  vertical  dirrction  is  a  pipe  or  pipes 
or  other  form  of  opening,  tlirough  which  the 
corivsive  liquid  to  he  conveyed  is  diaigcd  or  dis- 
charged to  or  from  the  inner  casing,  and  of  cour.se 
this  is  provided  with  a  seahnl  <ovcr.  These  are 
the  essential  features  of  the  sub-aqueous  acid  tank. 
The  particxdar  type  or  design  of  tJink  which 
I  have  to  describe  is  capable  of  conveying  250-ton 
lots  of  concent i-a ted  sulphuric  acid,  "it  is.  as  will 
be  seen  from  the  ilrawings,  11!)  ft.  ti  in.  long  by 
16  ft.  beam,  and  13  ft.  0  in.  depth;  having  an 
internal  shell  to  contain  the  sulphuric  acid.  100  ft. 
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Tr.^nsverse  Section. 

long  by  8  ft.  diameter.  The  vessel  is  transversely 
divided  by  four  oil-tight  bulk-heads  at  frames  4, 
24,  44.  and  64.  The  Imlk-heads  divide  the  inner 
shell  into  three  compartments  each  33  ft.  4  in. 
long  and  8  ft.  diameter.  The  forward  compart- 
ment is  shown  on  the  drawing  between  bulk- 
heads 44  and  64.  The  whole  of  the  inner  shell  is 
divided  into  three  comi)artments,  and  for  the 
transport  of  ordinary  sulphuric  acid  is  lined  with 
lead.  This  has  the  effect  of  keeping  the  acid  free 
from  iron,  which  is  most  important  for  some 
industries,  and  makes  the  generation  of  gas  from 
the  action  of  sulphuric  acid  on  iron  impossible. 
As  the  action  of  sulphuric  acid  on  lead  is  very 
slight,  there  woiUd  be  only  a  slight  depreciation 
on  the  tank. 

Each  of  the  inner  compartments  is  provided 
with  oil-tight  hatches  to  the  inner  and  outer  shells, 
and  is  filled  or  emptied  by  means  of  air  pressure 
or  hand  pumps  through  pipe  lines  passing  through 
the  hatches.  Water-tight  air  valves  are  fitted  to 
each  compartment  to  allow  for  expansion.  No 
steei'ing  would  be  necessary  on  the  open  sejv  where 
there  is  little  traffic,  but  if  desired  the  arrange- 
ment shown  on  the  drawing  can  be  used.  It  is  a 
combined  towing  and  steering  arrangement.  The 
tow  rope  Ls  attached  to  the  towing  iron,  which 
works  a  cross-head  or  (piailrant  tlirough  shock- 
absorber  springs.  From  this  (piadrant  there  is  a 
conne<tion  through  steering  rods  and  chains  to 
the  nidder  (juadrant.  If  the  sub-aqueous  tank 
goes  to  one  side  the  ruilder  is  ])ulled  to  the  other 
side,  and  in  this  way  the  tank  follows  the  towing 
vessM. 

Barringer  in  his  description  of  a  sub-aqueous 
oil  tank  stated  "  that  no  means    were    pro\ided 
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for  stooruiii  her  at  all.  Sho  was  towed  with  a 
liriiUe  ami  the  resistance  forward  to  any  latonvl 
movement  was  very  slight.  A  speeial  towinjj 
wineh  was  jinnidiHl  wliieh  automat icaUy  jiaid  out 
ami  pieketl  \ip  the  tow  line  aeoorilini:  to  the  strain 
on  it."  At  the  sjinie  time  he  Siiid  there  were 
diffieulties  eonneeted  with  its  navijration  in 
enclosed  waters.  There,  the  tow  line  was  la'oiiirht 
up  nuuli  shorter,  and  when  she  lame  into  really 
nari-ow  waters  she  was  taken  in  i  harge  by  a  tug. 
In  the  ease  of  th?  nmeh  smaller  acid  tank  I  am 
descriliini;,  a  rudder  contix>lled  by  a  tiller  for  use 
in  a  river  or  canal  ought,  to  he  sutlicient. 

The  oiUy  danger  which  I  can  see  in  sub-aqueous 
transport  by  means  of  towing  is  one  to  which 
Bjirringer  ivterred  in  connection  \\ith  oil  transport. 
It  is  the  pt^ssibility  of  the  bnvakage  of  the  tow-line 
and  the  loss  of  the  tank  that  Ls  being  towed.  In 
such  an  event  the  tank  might,  iloat  about,  and  be 
a  danger  to  shipping  generally.  But  this  is 
provided  against  by  the  use  of  a  light  which  is 
kept  burning  thn>ughout  the  voyage.  It  is  sho«-n 
on  the  drawing.  .\  tank  is  pi'ovided,  charged 
with  sufficient  oil  to  keep  the  light  burning  for  the 
whole  time  of  the  voyage,  so  that  it  wo»dd  be 
immediately  noticed  if  anything  happened  to  the 
tow  line. 

A  wooden  fender  belting,  which  is  shown  on  the 
drawing,  takes  the  wear  and  tear  alongside  of 
wharves  ;  and  a  rubbing  plate  on  the  bottom  of 
the  structure  takes  the  wear  whilst  aground.  The 
lower  portion  of  the  outer  shell  is  cemented  inside 
to  prevent  wear  ;  and  the  whole  of  the  steel  work 
is  coated  inside  with  anti-corrosive  paint  and 
outside  Nvith  anti-fouling  composition. 

The  vessel  would  be  about  130  tons  weight  and 
would  give  a  draft  of  about  -1  ft.  6  in,  when  empty. 
The  metacentric  height  would  be  8  in.,  which  is 
good  stability.  When  loaded  with  250  tons  of 
liquid  in  the  inner  shell  the  draft  woidd  be  about 
ID  ft.  9  in,  and  the  metacentric  height  1  ft,  8  in,, 
which  Is  very  stable.  If  Ijoth  the  inner  and  outer 
tanks  were  filled  so  far  as  was  safe  witn  oil  of 
sp.gr.  0-8,  the  contents  woidd  weigh  320  tons 
and  the  draft  would  be  12  ft.  6  in,  and  the  meta- 
centric height  3  in. 

This  sub-aqueous  acid  tank,  as  I  have  shown, 
will  carry  2,50  tons  of  ordinary  concentrated 
sulphuric  acid.  It  could  be  used  equally  well  for 
oleum,  which  would  solidify  but  could  be  easily 
melted  by  passing  steam  into  the  outer  case  until 
the  contents  of  the  inner  tank  were  liquid.  In 
this  case  it  would  be  better  not  to  line  with  lead, 
but  to  use  stronger  iron. 

It  coidd  also  be  used  for  hydrochloric  acid  if  the 
lead  lining  were  covered  with  a  uniform  coating 
of  bitumen.  It  could  be  used  for  the  conveyance 
of  nitric  acid  if  lined  with  aluminium.  As  the 
inmr  tank  is  divided  into  three  compartments 
three  different  acids  or  corrosive  liquids  could  be 
transpf>rted  at  once. 

If  the  corrosive  liquids  are  carried  to  a  port 
where  petrf)leum  or  any  other  oil  is  produced  or 
from  which  it  Ls  exported,  both  the  inner  and 
outer  shell  cudd  be  fUled  with  oil  fjr  the  return 
voyage.  If  this  were  not  possible  a  call  might  be 
made  on  the  return  journey  at  some  port  where 
oil  of  some  kind  co\dd  be  loaded  as  cargo  for  the 
port  frfjm  which  the  vessel  started.  I  see  no 
reason  why  the  outer  shell,  if  well  dried,  should 
not  be  used  for  any  form  of  dry  grain  such  as  rice 
or  seed  which  could  be  emptied  by  suction  at  the 
destination. 

In  order  U)  deal  with  the  que.stion  m  as  practical 
a  manner  as  p<^>.ssible,  1  have  calculated  costs 
based  upon  a  journey  by  sea  of  1000  miles  taking 
a  full  load  of  250  tons  ordinary  sulphuric  acid  one 
way,  and  returning  with  petroleum  <iil  of  sp,gr.  0-8, 
which,  filled  into  the  inner  tanks  and  into  the 
outer  tanks  up  to  a  safe  level  would  be  320  tons. 

I  think  that  any  steamship  company  ought  to  be 


willing  to  take  such  a  tank  in  tow  as  it  would 
involve  no  risk  of  any  kind  to  them,  but  would 
only  cause  the  boat  to  make  a  lower  speed,  say 
10  knot«  instead  of  12.  or  8  in.stead  of  10,  and 
thus  for  a  journey  of  ItiOO  miles  add  one  day's 
expenses  to  the  voyage.  .Mlhougli  this  could  "be 
made  piMlitalile  and  safe  tialVic  lor  any  steamship 
company,  1  have  based  the  following  "c.dculalions 
upon  the  assumption  that  a  tug  is  enqiloycd  of 
sullicieiit  power  to  tow  with  safety  the  tank  1  have 
described  with  its  contents  of  acid  or  of  oil, 
I  have  assumed  also  that  (his  is  for  use  in  the  East, 
ami  that  tlu'  bad  weather  of  the  monsoon  jieriod 
would  put  the  vessel  out  of  use  for  3  months  of 
the  year.  The  vessel  weighs  130  tons  and  the 
contents  (maxinuim)  320  tons  ;  total,  150  tons. 
In  order  to  tow  this  at,  sav.  9  knots  speed  a  tug 
of  1)00/700  Ml.l',  would'  be  necos.sary.  It  is 
almost  impossible  to  estimate  the  cost  of  such  a 
tug  to-day.  and  I  assume  that  one  coidd  lie  Iiirod 
lor  9  months  out  of  the  year  for  a  rent  of  £1000, 
exclusive  of  running  costs 

I  have  taken  the  depreciation  on  the  sub- 
aqueous tank,  which  in  pre-war  times  woidd  cost 
about  £2000  and  to-day  about  £5000,  at  £1000 
per  annum. 

Estimate  of  a  t/ear's  icork: 

Journey,  1600  miles— 

Oiitw.ir(i  trip 250  tons  sulphuric  acid 

Homeward  trip 320  tons  petroloiira  oil 

Average  speed,  say  8  knots. 

A  single  voyage  ^ould  take  8  J  days,  and  allowing 
3  days  in  port  at  each  end,  one  ivund  trip  woidd 
take  23  days  and  the  consumption  of  coal  would 
be  about  190  tons. 

Running  for  9  months  of  the  year  would  allow — 

11  trips  with  250  tons  sulphuric  acid  ....     2750  tons 
1 1  trips  with  320  tons  oil  3520  tons 

Total  tonnage  carried  6270 

The  cost  of  running  the  tug  for  a  year  would  be 

in  wages,  stores,  upkeep,  repairs,  etc.  =£1400 

Coal,  11  trips  at  100  tons  =  2090  tons,  at  20/-       =  2090 

Rent  of  tug  for  9  months =   1000 

Depreciation  and  interest  on  tank  ^   1000 

Total   cost   of  running,   exclusive  of   Port 

dues  £5490 

Calculated  on  6270  tons  =17/6  per  ton. 

This  freight  is  on  the  net  weight  of  the  acid  and 
oil  carried,  and  not  on  packages.  If  any  steam- 
ship company  would  consent  to  carry  acid  for 
the  trip  that  I  have  taken  as  an  illu.stration,  viz,, 
aljout  ItiOO  miles,  they  would  ask  not  less  than  £2 
a  ton  gross  freight  on  acid  carried  in  earthenware 
jars  in  cases.  Owing  to  the  weight  of  the  packages 
being  nearly  equal  to  that  of  the  acid  lontained 
in  them  the  actual  freight  on  the  acid  would  be, 
say,  £-1  a  ton  ;  and  if  the  jars  and  wooden  cases 
were  not  of  value  to  the  consumer,  there  would 
bo  an  additional  loss  in  packages  which  might 
bring  the  cost  of  transport  to  £0  a  ton. 

If  the  steamship  company  agreed  to  carry  in 
iron  drums,  which  is  a  remote  possibility,  the 
freight  woidd  probably  be  the  same  for  the  1000 
miles'  journey.  Itut  the  drums  woidd  not  be  safe 
to  use  for  ni'ire  th.an  two  journeys.  As  the  drums 
cost  to-day  about  £0  per  ton  of  acid  and  half  of 
this  would  have  to  be  written  oft  as  depreciation, 
the  cost  of  transport  in  iron  drums  would  be  £5 
per  ton. 

The  war  has  caused  many  changes  affecting  the 
chemical  trade  and  it  will  cause  many  changes 
still.  .Ml  the  regulations  of  steamship  companies 
respecting  thi'  triinsport  of  corrosive  chemicals 
have  been  put  aside.  We  shall  start  after  the 
war  «ith  a  clean  sheet.  It  is  for  the  chemists  to 
devise  (he  best  methods  of  packing  and  carrying 
acids  and  other  corrosive  Ii(]ui<ls — the  most 
economical  for  the  manufacturers,  and  at  the  same 
time  the  safest  for  tin-  shijiping  companies.  I  give 
this  as  one  .suggestion  for  the  serious  consideration 


I 


Vol.  XXXV.,  No.  24.] 


FRKNCH  CHEMICAL   INDUSTRY. 


1247 


of  both  mantifarturcrs  and  steamship  oonipanips. 
It  is  uruliniliti'dly  safi>  for  cvi-rydiio  i-diicci  iicil. 
Thi'  only  (HU'stioii  i.s  whi'thur  it  is  ccoiioiiiical.  11 
is  not.  suitalile  ftir  very  small  quantities.  I.nt  for 
short  (tistJimes,  100-ton  or  even  r)0-ton  tank.s 
might  be  nsed  econoniiially.  and  there  are  not 
many  countries  where  it  would  not  be  possible  to 
disposer  of  250  tons  of  either  sul])huric,  acid  or 
niixe<l  consigmnents.  The  lank  can  be  \ised  for 
uaany  acids  and  otlier  chemicals.  1  have 
mentioned  sulphuric  acid,  oleum,  hydrochloric 
acid,  and  nitric  acid,  but  1  might  add  cailion 
bisidphide.  alcohol,  benzol,  toluol,  or  naphtha, 
which,  although  they  cannot  all  be  classed  as 
corrosive,  are  more  orless  dangerous  for  a  steamship 
company  to  carry. 

In  conclusion  I  wish  to  express  my  thanks  to 
Mr.  N.  K.  '["urnbull  tor  the  assistance  he  has  given 
me  as  an  engineer  in  the  details  of  the  tank 
described,  and  to  Li(  ut.  (J.  K.  Turnbull,  R.N.V.R., 
for  the  valualjle  criticisms  and  suggestions  his 
wide  experience  at  sea  has  enabled  him  to  give. 

Discussion. 

Dr.  J.  Grossmann  thought  it  possible  that  the 
main  cause  of  difticxilty  in  carrying  corrosive 
liquids  in  iron  or  steel  drums  was  owing  to  the 
different  qualities  of  iron  and  steel  used  in  the 
construction  of  drums  themseUes.  In  the  presence 
of  acid,  steels  or  irons  of  different  composition 
produced  at  the  points  of  contact  electric  currents, 
thus  setting  up  corrosion.  He  had  proved  this  to 
be  the  fact  in  the  case  of  nitric  acid  stills,  and 
had  been  al)Ie  to  prevent  corrosion  occurring 
between  the  running-off  pipe  and  the  body  of  the 
retort  by  the  adoption  of  cast-iron  studs  instead 
of  wrought  iron  studs  in  the  process  of  moulding 
and  casting.  If  some  precaution  were  not  taken 
with  regard  to  the  barge  suggested,  the  sea  water 
might  similarly  produce  galvanic  action  on  the 
inner  tube,  and  this  woidd  make  the  carriage  of 
different  acids  at  the  same  time  a  matter  of 
considerable  risk. 

Mr.  L.  E.  Vlies  hoped  that  Mr.  Morris  did  not 
propose  to  transport  fuming  sulphuric  acid  in  lead- 
lined  vessels,  as  it  was  his  experience  that  sulphuric 
anhydride  had  a  decided  action  on  lead. 

ilr.  W.  F.  A.  Ermex  laid  stress  upon  the 
difficulty  of  transport  to  countries  like  Brazil, 
where  a  kUo.  of  crude  hydrochloric  acid  of  23  "„ 
strength  cost  Is.  (id.  at  a  works  200  miles  in  the 
interior.  The  acid  was  delivered  in  jugs  which 
were  practically  useless  afterwards.  The  only- 
way  to  get  pure  sulphuric  acid  was  !•(«  Rio  de 
Janeiro,  where  it  was  allowed  to  pass  in  oOO-grm. 
bottles  at  a  cost  of  2s.   6d.  per  bottle. 

Mr.  J.  D.  Paton  mentioned  that  Ijy  the  use  of 
the  "  Schoop  "  process  it  was  practicable  to  apply 
a  covering  of  lead  or  aluminium  l/200th  of  an 
inch  thick  and  this  was  a  possible  solution  of  the 
lining  for  the  storage  tank  of  the  vessel  described. 

A  Representative  of  one  of  the  Indian  Shipping 
Companies  stated  that  they  had  for  many  years 
past  carried  large  quantities  of  acids  to  India  in 
jars  embedded  in  whiting  in  cases  on  deck  and  in 
'tween  decks  under  certain  conditions  and  there 
had  been  no  serious  complaints.  He  was  of 
opinion  that  there  would  be  considerable  difficulty 
in  persuading  shipowners  to  undertake  towage  of 
a  craft  of  the  kind  described  as  far  as  Bombay. 

Mr.  K.  H.  Vakil  considered  that  a  further 
difficulty  would  arise  from  the  fact  that  India 
had  very  little  liquid  products  to  send  back  in 
return  for  the  acid  if  it  were  delivered  in  fairly- 
large  quantities.  It  was  possible  that  the  outer 
shell  of  the  barge  might  be  \ised  for  the  conveyance 
of  Indian  vegetable  oils,  the  freight  for  which  at 
present  was  exceedingly  high. 

Mr.  JIoRRis,  in  reply,  said  there  was  not  likely 
to  be  any  leakage  of  the  acid  inti  the  outer  she  11, 


particularly  with  a  strong  inner  shell  lined  with 
lead.  In  any  event  if  such  a  leakage  did  occur 
it  was  far  better  to  have  it  in  a  tank  (hat  was 
towed  lieliind  a  lug  or  liner.  lie  did  not.  see  how 
galvanic  .nclion  could  take  jilace  unhws  there  was 
a  leakage  either  of  the  lining  or  of  the  inner  tank 
itself.  He  did  not.  reg.iiil  a  lead  lining  as  neces.sa.ry 
for  the  transport  of  oleum  :  the  iron  structure 
uduld  lie  sulTicient.  '1  he  tank  would  not  have 
the  .same  length  of  life  perhaps  as  one  with  lead 
lining  carrying  oiilinary  0')",,  sulphuric  acid,  but 
nevertheless  it  would  have  a  long  life  If  the  inner 
\essel  was  made  strong  (jnough.  It.  had  been 
proved  by  10  years'  experience  with  oil  tanks 
that  there  was  very  little  dangei'  of  a  properly 
handled  "'  tow  "  fouling  the  propeller  of  the  towing 
vessel.  Wlillst  he?  s.iw  no  reason  wliy  corrosive 
liquids  .should  not  be  transported  safely  and 
economically  over  such  distances  as  from  thi.s 
country  to  India.,  he  thought  the  proposition  was 
specially  applicable  to  the  carrying  of  such  liquids 
from  India  itself  to  different  Eastern  ports  where 
juoliably  a  retnrn  cargo  of  petroleum  could  be 
shipjied.  If  acid  was  sent  to  a  port  where  there 
were  vegetable  oils,  then  vegetable  oils  could  be 
brought  back. 


Industrial  Notes. 


FRENCH  CHEMICAL  INDUSTRY. 

A  report  has  been  issued  recently  on  the  work 
of  the  Office  dcs  Produits  Chimiqucs  ct  Phanna- 
rculiques,  which  was  established  in  France  in 
October,  1914,  as  a  branch  of  the  Ministry  of 
Commerce.  The  objects  of  the  Office  were  to 
make  a  census  of  French  cliemical  and  pharma- 
ceutical products,  take  the  necessary  steps  to 
assure  that  their  production  was  not  interrupted, 
and  encourage  the  increased  pr<iduction  of  existing 
industries  or  establish  new  manufactures  \\here 
it  was  thought  desirable.  The  organisation  and 
direction  of  the  Office  were  entrusted  to  Professor 
B^hal,  who  had  the  assistance  of  a  "  Comit6 
de  direction  "  presided  over  by  the  Minister  of 
Commerce,  and  numerous  technical  committees 
to  deal  with  specific  industries. 

On  the  outbreak  of  w  ar,  the  general  mobilisation 
resulted  in  the  closing  of  a  number  of  chemical 
works,  and  immediate  steps  were  taken  to  put 
these  again  into  operation.  The  supply  of  the 
various  raw  materials  for  the  chemical  industries 
constituted  an  important  function  of  the  Office, 
and  the  supplies  available  after  the  requirements 
of  the  Jlmistry  of  War  had  been  satisfied,  were 
distributed  as  equitably  as  possible  among  the 
various  consumei's.  The  Office  has  also  been 
called  upon  to  advise  on  the  subject  of  imports 
and  exports  of  chemical  products. 

In  collaboration  with  the  War  Jlinister,  the 
Office  has  encouraged  the  development  of  existing 
industries  and  the  establishment  of  new  ones, 
with  a  \-iew  to  making  France  independent  of 
foreign  countries.  In  the  manufacture  of  dye- 
stuffs,  for  instance,  the  production  has  now 
reached  about  150  tons  a  month,  and  is  increasing 
progressively.  In  this  connection,  reference  may 
be  made  to  the  Compagnie  Nationale  de  Jlatieres 
Colorantes  et  de  Produits  Chiniiques,  which  has 
recently  been  established  with  a  capital  of 
40.000,000  francs,  divided  into  80,000  shares  of 
500  fr.  each.  This  company  wUl,  it  is  understood, 
work  in  collaboration  with  British  Dyes,  Ltd., 
and  will  later  have  the  use  of  certain  explosives 
factories  which  have  been  established  since  the 
outbreak  of  war. 

The  annual  consumption  of  dyestuffs  in  France 
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is  estimated  at  about  10.550  Urns,  mado  up  as 
follows  : — Substantivo  ilycs.  2250  tons  ;  acid 
dyes,  2500  tons  ;  sulphide  dyes,  4250  tons  ; 
basic  dves,  700  tons  :  indigo  and  other  vat  dyes, 
tJOO  tons  ;  alizarin  coUnu-s,  250  tons.  The  total 
value  of  these  amounts  to  over  £1.000.000. 

The  general  re-organisjition  of  Kivnch  clieniieal 
industry  is  also  receiving  the  consideration  of  the 
Office  des  IViduits  Chiniiques.  which  has  ;ii>pomted 
tociinical  i.i>muiittees  to  deal  with  questions  such 
as  patents  and  tntde  marks,  transport,  solvents, 
dyes,  pharmaceutical  products,  synthetic  per- 
fumes, etc. 


TUE  SWl.SS  DYE   IXDISTHY. 

The  coal-tar  dye  industry  in  Switzerland  dates 
from  the  year  1859,  when  the  manufactiu-e  of 
Perkin's  Mauve  was  started  l>y  the  firm  of  tieisry, 
one  year  after  th  •  foundation  of  th  ■  British 
industry.  Tlie  Swiss  firm,  estiiblished  at  Basle  in 
1704.  had  been  engaged  since  185t)  in  extracting 
natural  colouring  matters  from  woods,  etc.  The 
manufacture  of  fuchsin,  discovered  by  Verguin 
in  1850.  was  started  in  Basle  by  the  firm  of  Oerber- 
Keller  in  ISOO.  and  was  soon  followed  by  the 
production  of  other  dyes,  many  of  which  are  due 
to  the  researches  of  Swiss  chemists.  Cornu,  ttraebe, 
Sieber.  Duraml,  Sandmeyer,  Schniid,  etc.  In  1866 
there  were  four  important  dye  factories  iu  Switzer- 
land, namely,  those  of  Geigy.  Gerber-Keller,  and 
Clavel  in  Basle,  and  of  Petersen  in  Schweizerhalle. 
In  1868  a  fifth  company  was  established  near 
Geneva,  but  it  ceased  to  make  dyes  in  1905.  The 
firm  of  Petersen  cejised  to  exist  in  1908. 

At  the  present  time  the  industry  is  concen- 
trated in  Basle  and  is  in  the  hands  of  four  com- 
panies :  the  Geigy  works  in  1914  employed  about 
700  persons.  The  S<Jci^t(S  pour  I'lndustrie 
Chimique  was  founded  in  1884  and  has  a  capital 
©f  ten  millions  francs ;  it  took  over  the  business  of 
Clavel.  and  in  1898  absorbed  the  Fabrique  de 
Couleurs  d'Aniline  ci-dev.  A.  Gerber  et  Cie., 
and  in  1908  the  Basle  Chemical  Works.  In  1914 
the  firm  employed  about  2900  persons  ;  since  its 
inception  it  has  paid  dividends  equivalent  to 
367 J  °o  of  its  capital,  representing  an  average 
annual  distribution  of  nearly  12  %.  The  Soci^td 
Anonyme  Durand  et  Huguenin,  founded  in  1871, 
has  a"  capital  of  800.000  francs,  and  the  Fabrique 
de  Produits  Chimiques  ci-dev.  Sandoz,  estab- 
lished in  1886,  is  capitalised  at  between  two  and 
three  million  francs  ;  the  latter  firm  employed 
about  350  persons  in  1914. 

.Switzerland  ranks  second  to  Germany  among 
the  dye-producing  nations.  In  1875  the  value 
of  the  output  of  this  industry  was  about  7,000.000 
francs.  In  1896  Swiss  dye  exports  were  valued 
at  13.910,000  fr. ;  in  1900,  15,342,000  fr.  ;  in  1905, 
20.014,000  fr.  ;  in  1910,  25,414,000  fr.  ;  in  1912, 
25,753,000  fr.  ;  and  in  1915,  about  29,000,000  fr. 
In  connectioB  with  these  figures  it  sliould  be 
rememljered  that  the  value  of  the  unit  weiglit  of 
dye  produced  Is  now  only  about  00%  of  what  it 
was  in  1890,  so  tliat  the  increase  in  quantity 
manufactured  Ls  much  greater  than  is  indicated 
by  the  figures  of  value.  -More  than  half  the 
expf>rts  in  1915  went  Ut  England. 

The  manufacture  of  synthetic  indigo  was  com- 
menced in  1911  by  the  H»vi6U-  pour  I'lndustrie 
CTiimique  ;  in  tliat  year  the  exports  were  valued  at 
375.000  fr..  in  1912  at  1,.509,000  fr.,  and  in  1913  at 
3,910,000  fr. 


REFRACTORY'  MATERIALS. 

Proc.  Faraday  S<jc.,  Dec,  1915. 

The  meeting  of  the  Faraday  Society  held  on 
NovemVjer  8th  was  devoted  to  a  general  discussion 
on    refractory    materials      The    meeting    opened 


with  an  addi-css  by  the  President  (Sir  Robert 
Iladfield).  and  a  paper  by  Dr.  .1.  W.  Mellor  on 
"  The  Texture  of  Firebricks. "  abslriuts  of  which 
appeared  in  the  last  issue  of  this  .bnu-nal  (p.  1218). 

PiMf.  W.  G.  Fe.\knsidks  slated  that  tho\igh 
there  was  a  great  lack  of  scientific  data  to  help 
makei-s  of  certain  types  of  refractory  material, 
the  foremen  bricklayeiv;  and  finiiaieinen  liad  a 
great  deal  of  valuabl  •  iiiforiuation,  which  only 
requireil  to  be  collected  and  converted  into 
scientific  form.  Makei-s  who  had  obtained  some 
measure  of  success,  and  usci^s  who  submitted 
the  materials  to  \in\isual  stresses,  should  work 
together  in  overcoming  each  other's  dilficulties  ; 
it,  in  addition,  the  competent  stient  ist  also 
assisted.  piMgress  m  the  refrat  tory-making  in- 
dustry would  be  mucli  more  rapid.  Prof.  Kearn- 
sides  then  referred  to  the  pioneer  work  in  the 
micrographic  study  of  refractory  materials,  done 
some  fitty  years  ago  by  II.  C.  Sorby,  iu  rubbing 
down  prejMirations  frcuu  silica  bricks  and  fire- 
bricks to  a  fair  state  of  transparency.  In  de- 
termining the  texture  of  any  lirick.  tht?  thin  slice 
method  can  easily  be  applied.  There  is  great 
difliculty  in  attaining  a  technique  that  will  make 
evident  the  character  of  the  "  binder."  With 
new-made  silica  l)ricks,  and  especially  with  fire- 
bricks, the  deterndnation  of  the  intrinsic  structure 
is  not  easy  ;  with  slices  of  normal  thinness 
(0-002  to  0001  inch)  newly  formed  minerals 
are  in  such  minute  crystals  that  they  generally 
appear  as  a  felted  mass.  Characteristic  inversions 
of  quartz  to  tridymite  and  crystolialite  in  silica 
brick  are  comparatively  easy  to  observe,  and  from 
structures  revealed  by  the  petrographic  microscope 
the  heat  treatment  which  a  silica  brick  has  received 
can  be  judged  with  fair  accuracy.  Valuable  in- 
formation co\dd  be  obtained  from  an  examination 
of  mici-o-preparations  cut  from  the  bricks  of  the 
linings  of  large  furnaces  at  the  end  of  their  run. 

Dr.  R.  Lessino  having  described  his  metliod  for 
determining  grog  and  clay  in  imburned  firebricks 
(this  J.,  1916,  1219),  Dr.  H.  G.  Colm.\n  gave  a 
brief  account  of  the  work  on  refractory  materials 
carried  out  by  the  Joint  ConiTnittee  of  the  In- 
stitution of  Gas  Engineers  and  the  Society  of 
British  Gas  Industries.  After  determining  the 
conditions  prevailing  in  gas-retort  settings,  the 
Committee  has  drawn  up  prt>visional  specifications 
for  retort  material,  ordinary  firebrick,  and  silica 
brick.  Investigations  are  now  in  progress  on  the 
effect  of  pressure  on  the  refractoriness  of  materials, 
the  relative  effects  of  an  oxidising  and  reducing 
atmospliere,  and  the  influence  of  the  fine  flue  dust 
carried  into  the  hot  setting  on  the  life  of  the 
materials  employed.      (See  this  ,T.,  1912,  642.) 

Mr.  J.  A.  Hov^E  stated  that  the  Geological 
Survey  was  preparing  a  report  on  British  re- 
fractory materials,  and  for  that  purpose  had 
divided  the  country  into  field  areas,  taking  samples 
from  each  and  classifying  these.  Over  1500 
samples  have  been  secured,  antl  the  collection  of 
the  raw  material  is  almost  completed.  The 
classification  of  the  data  and  the  examination  of 
the  samples  Is  already  well  advanced. 

Mr.  T.  C'liooK  mentioned  that  the  Empire  was 
well  provided  with  resources  of  the  less  ciunmon 
refractories,  e.f/.,  graphite  in  India  and  Canada, 
chromite  in  Rhodesia  and  India,  magnesite  in 
Victoria,  South  Africa,  and  British  Columbia, 
bauxite  in  India  and  British  Guiana,  and  zircon  in 
Natal. 

The  use  of  silica  as  a  refractory  material  in  steel 
manufacture  was  next  dealt  with  by  Mr.  C.  JoHN.s 
(see  this  J.,  1916,  1219). 

Mr.  A.  Ci.iKK  spoke  on  the  manufacture  of 
refractory  materials,  mentioning  certain  directions 
f<>r  possible  imjjrovement  ;  one  was  in  re-working 
up  of  old  material — one  of  the  best  means  of 
eliminating  expansion  and  contraction.  He  had 
overcome  temporary  ditliculties  due  to  supply  of 
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materials  by  fastening  working  sui-faoes  of 
chiiimite.  niiignesite,  etc.,  to  oriiinai'y  fire-  or 
siliia-l)riiks.  llo  uri;oil  the  co-opiTation  of  the 
chfiiii.st  ami  tlio  craft  in  carrying  out  organised 
investigations  of  cliiiiniite,  nuiguesite,  graphite, 
and  othiT  refractory   materials. 

.\lr.  E.  P.  l'.\CiE,  speaking  ot  the  classifieation  of 
refractory  materials,  said  that  a  simple  method 
was  to  divide  them  into  acid,  basic,  antl  neutral 
materials,  according  to  their  cheniical  composition 
and  liehavimir.  This  dassitii  ati'in  was  somewhat 
arbitrary,  tiecaxise  a  clay  such  as  china  clay  would 
be  expected  from  its  composition  to  l)e  neutral, 
whilst  experience  showed  that  was  not  the  case. 
It  was  customary  to  iuchide  all  refractory  clays  in 
the  acid  clas.s.  The  essential  property  of  a  re- 
fractory was  stability  at  the  temperature  to 
which  it  was  exposed,  with  sufficient  reserve  of 
stability  to  resist  externally  applieil  chemical  and 
mechanical  influences.  In  practice  it  was  gener- 
ally necessary  U>  sacrifice  a  certain  degree  of 
refractoriness  per  se  in  favour  of  increased  re- 
fractoriness against  other  influences. 

Dr.  W.  RosENHAix  spoke  of  the  necessity  for 
jjaying  attention  to  the  highest  class  of  refractories 
in  view  of  the  very  high  temperatures  now  em- 
ployed in  metallurgy,  especially  in  the  electric 
furnace.  Highly  purified  zirconia  was  a  very 
valuable  material.  A  crude  zirconia  (about 
75°oZr02)  fell  far  short  of  pure  zirconium 
dioxide  in  refractoriness,  but  bricks  made  of  it 
would  resist  temperatures  up  to  about  1600°  C. 
It  was  much  improved  by  removing  the  iron  oxide 
by  treatment  with  hydrochloric  acid.  To  get 
the  best  results  it  was  necessary  to  shrink  the 
material  at  a  much  higher  temperature  than  it 
would  have  to  stand  eventually.  Ziiconia  bricks 
as  purified  for  optical  purposes  fritted  above 
2000"  C.  The  cracking  of  refractory  materials 
was  caused  by  forces  invoh-ing  nothing  but  deter- 
minable constants,  and  the  coefficients  of  thermal 
endurance  could  be  worked  out,  as  had  been  dc  ne 
for  glass. 

Prof.  T.  TCBNEB,  speaking  of  the  relation  be- 
tween porosity  and  packing  of  grains,  pointed  out 
that  round  grains  do  not  necessarily  give  an  open 
and  sharp  ones  a  close  packing.  Small,  round 
particles  in  the  interstices  of  larger  round  ones 
gave  the  closest  grain. 

Dr.  E.  S.  HuTTOX  mentioned  that  the  properties 
of  completely  shrunk  magnesia  were  quite  differ- 
ent from  those  of  ordinary  calcined  magnesia, 
and  that  the  shrinking  could  be  economically 
effected  electrically. 

Dr.  W.  H.  H.\TFIELD  spoke  of  the  work  to  be 
done  on  the  resistance  of  refractories  to  slag 
erosion,  and  gave  examples  of  the  great  disparity 
in  behivviour  of  different  grades  of  silica  brick. 

Prof.  F.  G.  DoNXAN  urged  the  necessity  for  a 
standard  quantitative  specification  for  sUica 
bricks. 

Dr.  P.  G.  H.  BoswELL,  in  a  paper  on  "  Re- 
fractjrj'  Sands,"  said  that  these  miglit  be  divided 
into  three  chief  classes  :  (n)  high  silica  sands 
(98-99  °o  or  more  SiO  j)  ;  (6)  high  siUca  and  alumina 
sands,  bearing  up  to  20%  AljOa,  as  kaolin,  etc., 
and  httle  else  but  silica  ;  (c)  sands  for  greensand 
moiilding.  with  a  strong  and  highly  refractory 
natural  clay  bond.  All  class  («)  sands  hitherto 
imported  may  be  replaced  by  British  sands.  We 
have  also  valuable  deposits  of  class  (6).  but  as 
regards  the  sands  of  class  (c),  which  are  used  for 
high-temperature  steel  moulding,  the  best  foreign 
sands  have  not  been  equalled  by  known  British 
products.  The  atitbor  indicated  certain  directions 
along  which  research  on  British  and  foreign  re- 
fractory sands  was  desirable,  and  concluded  by 
urging  co-ordination  in  the  work  of  all  those 
interested  in  the  subject. 

Mr.  W.  C.  H.^xcocK  mentioned  the  application 
of    certain    organic    dyes    in    etching    refractory 


materials.  This  method,  in  conjunction  with  that 
of  Prof.  Kearnsides,  would  be  of  great  value  in 
elucidating   internal   structure. 

.Mr.  K.  GitlKFiTlis  then  read  a  paper  on  '•  Tho 
Thermal  Conductivity  of  Materials  used  in  Fur- 
nace Construction  "  (see  this  J.,  191G,  1219). 

Dr.  J.  A.  H.MtKEli  mentioned  that  zirconia, 
if  fine  enough,  would  stand  being  plunged  into 
water  whilst  at  a  white-heat  temperature. 

-Mr.  W.  DoN.\i,D  wrote  that  substitutes  for 
.\ustrian  mognesite  bricks  were  being  made  by 
adding  about  ,S°„  of  ferric  oxide  to  Greek  magne- 
site,  which  was  too  pure.  He  suggested  that  wlien 
dolomite  was  used  in  basic  steel  ftirnaces,  active 
calcium  ferrates  might  be  formed,  the  result  being 
destructive  to  the  magnesite  foumlation. 

Mr.  A.  Reyxolds  wrote,  suggesting  that  if 
magnesite  nozzles  were  used  for  steel  ladles, 
minute  particles  might  get  carried  forward  into 
the  moulds.  The  higher  <>xi<les  of  iron  appeared 
to  increase  the  refractoriness  of  bricks  exposed 
to  oxidising  .atmospheres. 

Mr.  C.  R.  D.\RLix'G  drew  attention  to  a  sugges- 
tion, made  some  years  ago,  that  furnaces  should 
be  lagged  vrith  a  highly  insulating  substance. 
Experiments  by  Fitzgerald  and  by  himself  had 
confirmed  the  great  saving  anticipated. 
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(Abstract.) 

That  the  dye  industry  does  not  flourish  in  Great 
Britain  has  been  attributed,  among  other  things, 
to  the  stupidity  of  British  manufacturers  that 
they  did  not  engage  chemists,  the  chemists  have 
been  blamed  for  not  possessing  the  plodding 
industry  of  the  German  chemists,  patentees  have 
been  blamed  for  dog-in-the-manger  tactics,  and 
the  patent-law  blamed  for  favouring  foreign 
inventors,  and  so  on,  but  in  the  author's  opinion 
none  of  these  statements  atTords  a  true  explana- 
tion, and  the  real  rea.son  for  the  position  of  the 
industry  has  not  recently  been  put  forward. 

The  lack  of  success  of  the  British  dye  industry 
is  to  be  attributed  to  the  fact  that  in  this  country 
there  is  no  belief  in  Patent  protection  ;  in  the 
Courts,  in  the  Patent  Office,  amongst  manu- 
facturers, and  in  the  general  public,  there  is  no 
belief  in  the  advantage  to  the  public  of  an  adequate 
protection  to  inventoi-s  by  Letters  Patent.  The 
inventor  who  seeks  to  patent  his  invention  is 
regarded  not  as  .a  benefactor  seeking  his  rightful 
reward,  but  as  a  rather  lucky  person  who  has 
happened  upon  something  new,  and  who.  then, 
in  a  dog-in-the-manger  spirit,  desires  to  keep  it 
to  himself.  It  is  thought  to  be  in  the  public 
interest  to  thwart  the  inventor  in  every  way 
possible,  to  cut  down  his  protection  as  far  as 
may  be.  and  if  possible  to  destroy  it  altogether. 

Every  cliange  that  has  been  made  in  Patent 
law  and  administration  in  recent  years  is  to  the 
disadvantage  of  the  inventor.  If  there  were  a 
real  active  "behef  that  by  the  system  of  granting 
patents  for  inventions,  benefits  would  accrue  to 
the  public  generally,  this  would  not  be  the  case. 
The  efforts  of  the  statesmen  dealing  with  patent 
law  and  the  officials  of  the  Patent  Office  would  be 
directed  to  extending  patent  protection  rather 
than  to  whittling  it  down  as  much  as  possible. 
There  is  no  case  of  this. 

What  can  be  patented  is  defined  by  the  Statute 
of  Monopolies  in  the  words.  "  any  manner  of  new 
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manufaitiire."  but  lunny  invontimis  thi>.t  mijiht 
well  be  pn>tei-te(l  by  pjitont  enn  be  exiliuleil  by 
jletiiUni;  that  they  are  not  "  inamifaitiiies.'"  For 
example,  the  iliseovery  that  (licliloi-oln-nzene 
was  a  belter  njjent  than  any  hitherto  use.l  for 
prot«H-tiii>:  fui-s  ami  woollen  mnterials  fii'in  the 
att-iek*  of  moths,  has  lieen  denied  p.itent  i>rotee- 
tion.  The  Patent  Dlliec  derided  that  to  use 
diohlofoljenzene  exactly  as  eamphor  has  lie-.Mi  used 
is  n.'t  a  mauufarture.  In  so  far  as  some  partii  ular 
method  of  applying  the  diehlorobenzene  were 
ne<-essary.  that  eoulil  be  protected,  but  merely  to 
put  the  dichlorobenzene  in  the  wardrobe  with  the 
furs,  that  could  not  be  protected.  An  appeal  wa.s 
taken  to  the  Law  Ollicer  of  the  Crown,  but  the 
detL<ion  of  the  Patent  Otfii  e  was  upheld. 

The  expense  of  takinjj  up  inventing  as  a  matter 
of  business  is  very  considerable,  and  the  i-apitalist 
can  only  hope  for  an  adequate  return  if,  wlienever 
some  of  his  chemists  succeeded  in  perfectinj;  a 
payinp  invention,  adecjuate  patent  protection 
co>dd  be  obtained  for  it.  With  the  great  >incer- 
tainty  that  exists  with  regard  to  the  validity  of 
any  English  patent,  and  the  almost  universal 
attitudetowards  patents  that  exists  in  this  country, 
the  investment  necessary  to  establish  a  research 
laboratory  would  be  almost  certainly  doomed 
to  failure.  That  is  the  reason  why  this  kin<l  of 
investment  has  not  found  favour  in  this  country, 
although  elsewhere  it  has  been  adopted  with  very 
great  success. 

In  order  to  combat  the  dog-in-the-manger  spirit 
that  Ls  supposed  to  animate  patentees,  machinery 
has  been  devLsed  by  which  a  patentee  can  be 
compelled  to  grant  a  licence.  \Miat  compensation 
should  be  regarded  as  adequate  'i  The  answer 
is  contained  in  the  words  of  the  Letters  Patent, 
"  that  the  invent-or  should  have  the  entire  benefit 
of  his  invention."  If  he  is  compelled  to  grant 
licences  he  should  not  thereby  forego  any  benefit 
from  the  invention.  There  might  lie  cases  in 
which  the  licensee  could  see  an  advantage  to  him- 
self l>y  having  a  licence  without  diminishing  the 
reward  of  the  inventor.  In  such  cases  a  com- 
pulsory licence  might  well  be  granted. 

The  author  disputes  the  existence  of  an  un- 
justifiable dog-in-the-manger  spirit,  and  denies 
that  any  such  spirit  has  injuriously  affected  the 
colour  indiistry  in  this  country,  instancing  tlie  fact 
that  many  licences  have  been  granted  by  German 
firnv«,  whilst ot hei-s  have  been  offered  but  not  taken 
up  in  this  country.  English  manufacturers  are 
not  blamed  for  refusing  the  licences  offered  them, 
any  more  than  are  English  capitalists  for  not 
taking  up  the  business  of  inventing  colours.  It 
is  due  to  the  (incertainty  of  the  Patent  law,  which 
makes  either  of  these  investments  too  precarious 
for  a  mse  man  to  contemplate. 

What  is  required,  in  the  first  place,  is  a  realisa- 
tion of  the  enormous  importance  of  inventions 
for  the  national  prosperity,  and  indeed,  po.ssibly, 
for  the  national  existence,  and  secondly  more 
universal  recognition  is  required,  that  inventions 
are  a  property  which  need  just  as  jealous  protection 
as  land  and  houses  or  wealth  in  .any  tangible  form. 
Without  the  possibility  of  obtaining  nitric  ;'.ciii 
from  the  air.  and  so  being  independent  of  saltpetre 
from  Chili,  it  would  have  been  impossible  for 
Germany  and  her  .Allies  to  have  continued  this 
present  war  so  long.  The  patent  for  Schonherr's 
furnace  and  his  process  of  making  the  oxides  of 
nitrogen  was  only  granted  in  the  English  Patent 
Office  after  a  severe  ex  parte  contest  on  an  appeal, 
with  the  assistance  of  Counsel. 

Tf)  avoid  the  very  heavy  expense  of  litigation  in 
patent  cases,  the  author  suggests  abolishing  as  a 
defence  in  Patent  lawsuits  the  allegation  that  the 
patent  is  invalid,  for  any  reason  whatever.  Let 
the  question  of  infringement,  a  simple  question 
of  fact,  be  the  f>nlv  issue,  the  validity  of  the  patent 
standing  proved  by  its  grant.     If  anyone  desires 


to  dispute  the  validity  of  a  patent  let  him  do  so 
before  he  conimences  to  infringe,  inde])endently 
of  any  infringement  pi-oceedings,  by  petition  for 
revocation,  which  in  the  lii-st  place  sho\dd  be 
aildrcssed  to  the  Patent  Oftice.  and  this  right  to 
att.;ick  a  iiatent  as  invaliil  should  lapse  (ivc  years 
after  the  grant  of  the  patent.  Patent  applications 
are  subjeiteil  in  the  Patent  Otlice  to  a  most  strin- 
gent seaiih  :  after  they  have  passed  through  this 
ordeal  everyone  who  ilesires  it  should  have  an 
opportunity  of  making  good  any  objections  to  the 
validity  of  the  patent  within  a  period  of  five  years 
after  the  grant.  After  that  tlie  iiatent  should 
stand,  and  not  be  liable  to  an  attack.  The  ques- 
tion of  Infringement  should  always  be  a  question 
for  the  covu'ts.  and  simply  a  question  of  fact.  In 
the  case  of  product  patents  this  would  be  so  simple 
a  matter  that    infringements  would  hardly  occur. 

If  this  plan  were  adopted  it  would  throw  a  good 
deal  more  responsibilit  y  I'li  the  Patent  Ollice.  The 
last  Patent  Act  made  the  Patent  Ollice  lesponsible 
for  the  conformity  between  provisional  and  com- 
plete specification.  Now  if  the  Patent  Office 
passes  the  complete,  the  objection  of  lack  of 
conformity  cannot  be  raised.  The  residt  has 
been,  in  many  cases,  that  tb.e  provisional  specifi- 
cation IS  practically  abolished.  The  Patent 
Office  appeai-s  to  evade  the  responsibility  by  simply 
using  all  it,s  influence  to  prevent  any  alterations 
being  made  as  between  pi'O visional  and  complete, 
and  it  is  a  rare  thing  now  in  dyestutT  patents  to 
find  a  real  provisional  specification  followed  by 
a  complete  specification.  It  would  appear  a  bad 
change  for  the  inventor  that  the  responsibility 
for  the  validity  of  his  patent  shoidd  be  thrown 
upon  the  Patent  Ollice,  anil  indeed  it  is  essential 
that  the  Patent  Office  must  be  animated  by  the 
feeling  that  it  is  its  duty,  whenever  a  real  invention 
has  been  made  and  brought  to  its  notice,  to  see 
that  the  utmost  possible  protection  should  be 
granted  for  that  invention.  The  Patent  Office 
seems  to  regard  the  interests  of  the  inventor  and 
of  the  public  as  antagonistic,  and  (o  endeavour 
to  limit  as  much  as  possible  what  the  p.atentee 
can  retain  for  liimself,  and  what  he  must  leave  to 
the  pviblic.  Tliis  is  the  wrong  spirit,  for  it  is  to 
the  interests  of  the  public  that  inventions  should 
be  made,  and  when  made  inventions  should  be 
ade<(\iately  protected. 

It  is  also  suggested  that  the  duration  of  I./<>tters 
Patent  shoidd  be  longer.  It  is  seldom  that  a 
patent  can  be  worked  at  a  profit  lor  three  or  four 
yea.i's  after  the  invention,  so  that  the  patentee 
only  enjoys  the  monopoly  for  about  ten  years. 
Twenty  years  for  the  nominal  duration  of  Letters 
Patent  instead  of  14  is  non(^  too  long. 

Badicalalterationsarc  desirable  in  the  practice  at 
the  Patent  OITice  in  several  respects.  The  manner 
in  which  the  search  and  the  correspondence  with  the 
inventor  in  connection  with  the  search  is  carried 
on  seems  to  be  most  irritating.  Althoiigh  Letters 
Patent  date  from  the  date  of  application,  so  that 
whether  the  search  takes  a  short  time  or  a  long 
time,  the  duration  of  the  protection  is  in  no  way 
affected,  a  time  limit  is  placed  upon  the  negotia- 
tions between  the  Ollice  and  the  inventor.  The 
greater  part  of  the  time  is  occupied  by  delays  on 
the  part  of  the  Oflicc.  Every  patentee  desires 
to  get  his  patent  as  quickly  as  he  can,  and  he  will 
not  delay  doing  all  that  ho  can  to  reply  to  the 
Patent  Office  and  remove  the  objections  of  the 
officials.  Fur  tlie  OITi<e  to  take  three  fir  fovir  times 
as  long  dealing  witli  tlu-  inventor's  lettei-s  .as  the 
inventor  tak^s  to  deal  witli  the  Office  letters, 
and  then  to  dem.and  extra  fees  because  agreement 
is  not  yet  attained,  is  almost  intolerable. 

There  is  also  an  enormous  waste  of  energy 
involved  in  the  present  system  of  going  through 
a  search  for  all  the  applications  that  are  filed. 
It  is  probaldy  less  than  20",',  of  the  applications 
that  survive  the  payment  of  the  second  fee  that 
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fall.s  due  at  the  end  of  the  fourth  year.  By  the 
timt'  this  foo  i.s  payahlp  the  invoutor?,  in  four 
cases  (Hit  of  live,  liavc  I'i'aliscd  t  hat  1 1n  ii-  invention 
is  of  no  use.  iind  will  not  spi ml  nnotlier  £.1  to  keep 
the  patent  alieady  granted  in  foree.  If  tlie  search 
wore  postponed,  except  whim  the  i«itentee  par- 
ticularly aj>i)lied  for  it,  for  four  years,  more  tlian 
half  tlie  woik  of  the  ratent  Ollice  could  lie  saved, 
and  atraiii.  if  the  s])e<ilicati(ins  which  tlie  invent  oi's 
tlienisi'lvcs  recognised  as  visi'less  were  not.  pvdi- 
hshed  luitil  tliey  had  undergone  the  searcli,  tlie 
volume  of  trasliy  patents  would  lie  very  much 
diminislied.  Tliis  would  simplify  subsequent 
searches. 

Too  much  is  expected  frnm  printed  specifications. 
When  tlie  grant  of  ])atents  cnme  to  bo  restricted 
to  inventions  the  term  of  11  years  was  chosen 
because  it  was  twice  the  usual  term  of  tipprentice- 
ship,  the  inventor  was  supposed  to  teacii  his 
apprentices  the  invention.  By  the  time  they  had 
sei'ved  tlieir  ajiprenticeshp  they  were  to  be  as 
expert  as  liimself,  lint  lu^  would  be  able  to  engage 
the  services  of  tlie  first  set  of  apprentices  for  a 
further  seven  years,  and  have  no  competition  to 
fear  from  them,  and  at  the  end  of  11  years  two 
sets  of  his  apprentices  coidd  produce  tlie  invention, 
and  so  it  iniglit  become  generallyknown.  Now,  tlie 
speciflcatioii  is  supposed  to  take  the  place  of 
training  apprentices,  the  specification  is  supposed 
to  put  otl^prs  in  a  position  to  manufactiue  accord- 
ing to  the  invention  as  well  as  the  inventor.  This 
is  expecting  impossibilities,  in  the  case  of  compli- 
cated chemical  manufacture.  It  is  sometimes 
possible  by  a  printed  description  to  give  all  the 
information  neces.sary  to  a  chennst  to  prepare  the 
patented  article  with  a  little  practice,  as  well  as 
the  inventor  himself,  but  this  is  exceptional.  The 
office  of  the  specification  should  be  regarded  as 
more  for  identifying  the  invention  than  of  teaching 
othere  how  to  carry  the  invention  into  practice. 
At  the  best  the  specification  can  only  describe  what 


the  inventor  know.s  at  the  time  when  the  specifi- 
cation is  \\i'iften.  Tliis  in  the  case  of  chomicfl,! 
invention  is  nearly  always  lalioratory  ox])erience. 
The  invention  is  made  and  worked  out  in  the 
laboratory,  and  if  of  sullicient  promi.se  is  patented 
fnun  the  laboratory  ;  then  comes  sometimes  very 
difficult  work  to  carry  out  the  invention  in  the 
factory.  It  is  .sometimes  years  before  a  regular 
manufacture  can  be  begun,  and  then  month  1>> 
month  imiirovements  suggest  thenLselves,  and  at 
(•ach  alteration  or  extension  of  the  plant  these 
are  embodied  until  the  patentee  who  is  manufac- 
turing can  do  very  much  better  than  anyone 
.starting  with  the  specification  drawn  up  when 
first  the  invention  was  made.  Too  much  impor- 
lanci'  is  attached  to  the  idea  that  the  specification 
shoidd  te^ich  othei-s  ;iftcr  the  patent  has  lapsed 
how  to  carry  out  tlie  invention.  The  people  to 
be  mainly  considered  in  connection  witli  th(;  grant 
of  Letters  I'atent  are  the  inventor  and  the 
consumer  of  the  invented  article,  not  the 
competitors  of  the  inventor,  and  especially 
not  competitors  that  may  arise  after  the  patent 
lapses.  If  this  country  were  to  adopt  the  policy 
of  giving  generous  protection  to  inventors  there 
would  soon  be  a  large  number  of  manufacturers 
who  would  be  patentees  and  would  feel  interested 
in  patent  rights  being  respected.  That  is  the 
only  spirit  upon  which  the  vital  extensions  of  the 
dye  manufactiu'ing  industry  in  this  country  can 
be  based.  No  industry  was  ever  estalilished 
anyw'here  by  compulsrry  licences  or  compidsory 
working.  No  healthy  industry  can  ba  established 
by  taking  inventions  without  recompense  ti>  the 
inventor.  Tlie  dye  industry  above  all  others  is 
being  con.sta,ntIy  fed  by  a  stream  of  inventions. 
Where  inventions  are  most  secure  property  there 
the  industry  will  flourish.  Make  chemical  inven- 
tion pay  and  there  will  be  plenty  of  chemists  of 
plodding  industry  to  do  the  work  and  manufac- 
turers not  too  stupid  to  employ  them. 
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Patent.-, 

Filtration  and/or  percolation  of  liquids.   C.  Yeoman, 
London,     Eng.  Pat.  14,287,  Oct.  8,  1915. 

Liquid  to  be  filtered  is  supplied  automatically  in 
proper  quantity  to  a  filtering  funnel.  The  liquid 
is  contained  in  an  inverted  bottle  or  the  like, 
preferably  supported  on  an  adjustalile  stand,  and 
liaving  its  neck  immersed  in  tlie  liquid  in  the 
funnel.  Alternatively  the  container  may  be  sup- 
ported on  a  coUar  resting  on  the  receiving  vessel, 
Wlien  the  funnel  fits  tightly  into  the  neck  of  the 
receiver,  air  escape  openings  may  be  prfivided  or 
a  filter  pump  may  be  u.sed.  The  outlet  of  the 
container  may  he  slanting  and  it  may  be  provided 
with  a  valve".  The  contaimn'  may  be  connected 
to  a  supplv  tank  and  mav  be  surrounded  by  a 
heating  coil.— W,  F,  F, 

Exhoustii}(/  air  and  non-cnndeniiable  gases  ;   Appar- 
atus   for .     A,    E.    L.    .Scanes,    Ashton-on- 

Mersey.     Eng.  Pat,  l."),771.  Nov,  8,  1915. 
The  air  is  asphated   by  a  steam  ejector  and  the 
mixture  of  air  and  steam  is  delivered  to  the  final 


stage  of  a  multiple-stage  water  ejector.  A  by-pass 
is  provided  so  that  any  air  wliich  is  not  carried 
forward  by  the  final  stage  of  tlie  water  ejector 
pas.«es  Ijack  to  the  fii«t  or  second  stage  of  the  water 
ejector  and   is   compressed  and   driven  forwards. 

— w.  n,  c. 

Vacuum  ;    Ccntriiuijal   apparatus   for   the   stejjwisc 

production  oi  a ,     J.  H.  Strn'm,  jun.,  iVmers- 

fooit,  HoUaiid.  Eng.  Pat.  101.935,  -May  18, 
1916,  (Appl,  No,  7114  of  1910.) 
ExH.\r.STiNG  drums,  as  described  in  Eng.  Pat. 
21,508  of  1914  (this  J.,  1915,  999),  are  arranged 
in  series,  and  lotated  on  a  common  shaft.  The 
first  drum  of  the  series  discharges  into  the  open 
ah  and  draws  air  fi-om  a  casing  which  surrounds 
the  second  drum  of  the  series,  and  so  on  to  the 
last  drum  which  draws  air  from  the  space  in  which 
a  vacuum  is  to  be  produced. — W,  H.  C. 

Furnaces  fed  with  lyulverulent  fuel.     K.  H.  V.  von 

Porat.   Stocksund,   and   iMotala  Verk,stads  Nya 

Aktiebolag,    Jlotala    Verkstad,    Sweden.     Eng. 

Pat.  ie,29S,  Nov.  18,  1915, 

Powdered  fuel  is  blown  through  the  pipe,   60, 

and  nazzle,  61,  steam  is  injected  through  the  pipe, 
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02.  and  air  is  injured  thixnigh  the  pipe.  <>•'•  The 
fuel  jet  is  deflect e<i  by  the  walls  of  the  chamber.  59, 
foruiini;  a  loop,  to  the  outlet.  (5.5  A  grate.  69, 
for  stolid  f<icl.  or  a  i;as  burner,  is  piiniilcd  for 
i^nitiui:  the  mixtxire  of  powileivd  fm'l  and  air, 
whiih  then  j«i-:s.>s  thnaiLrh  ii  curwd  channel,  66, 


to  the  combustion  chamber,  08.  Before  the  use 
of  powdered  fuel  is  commenced,  firing  by  means  of 
soUd  or  liquid  fuel  on  the  grate.  71,  may  he  used. 
Alternatively  the  fuel  may  be  injected  into  a  lateral 
chamber  before  passing  into  the  mixing  chamber, 
59,  to  prevent  pre-ignition.  A  deflecting  screen 
may  be  arranged  at  the  entrance  to  the  mixing 
chamber  or  a  deflector  may  divide  the  mixture 
into  two  parts. — W.  F.  F. 

Shafl-furnaces  and  kilns.  K.  Thiele.  Hoxter-an- 
der-Weser.  Germany.  Eng.  Pat.  101. 9S7.  May 
30,  1916.     (Appl.  Xo.  7602  of  1910.) 

TffE  kiln  is  provided  with  two  grates,  situated 
side  by  side,  which  receive  a  horizontal  recipro- 
cating motion  by  means  of  shafts  passing  air- 
tight thK'Ugh  packing  boxes  anci  connected  by 
pitmans  with  cranks  set  at  an  angle  of  180°  to 
each  f>ther  on  opposite  sides  of  the  driving  sliaft. 
The  grates  are  formed  with  a  central  grid  portion 
having  bars  set  at  an  oblique  angle  to  the  direction 
of  motion,  and  end  plate  portions  having  teeth  and 
perforations,  and  are  so  arranged  that  only  the 
plate  portions  pass  beneath  the  open  bottt>m  of 
the  kiln.  The  outlet  shoot  is  prf>vided  with  an 
air  loik  having  two  doors  whith  are  opened 
alternately  by  mechanism. — W.  II.  C. 

Liqttid  fuel  furnaces.  W.  A.  ^\^lite,  New  York. 
Eng.  Pat.' 101.947,  July  11,  1916.  (Appl.  No. 
9767  of  1910.) 

The  furnace  has  a  douhile-walled,  hoUow  fi-ont 
in  the  centre  of  which  a  spraying  device  for  the 
liquid  fuel  is  set.  Air  is  admitted  to  the  hollow 
front,  which  is  prc)vided  with  tangential  ribs  to 
impart  a  whirling  motion  to  the  air  before  it  enters 
the  <f>mbustion  chamber  through  an  annular 
opening  whith  surrounds  the  fi-ont  of  the  spraying 
device.— W.  II.  C. 

JUixintj  machines  for  granular  or  fjulrerulcnt 
substances.  (•.  Porteous,  Leeds.  Eng.  Pat. 
17,659,  Dec.  17,  1915. 

To  prevent  "  bridging,"  the  chambers  of  the 
mixing  machines  are  construdcd  with  gradually 
increasing  cross-sectional  area  from  the  top  to  the 
iMJttom.— W.  H.  C. 


Mixing  machines.  T.  Monk,  London.  Eng.  Pat. 
102.007,  .Mar.  9.  1916.    (Appl.  Xo.  3,")20  of'  1910.) 

A  TKorGii  having  a  hcmii-ylindrical  bottom  is 
pivoted  on  a  longitudinal  horizontal  shaft  so  that  it 
may  be  tilted.  Inclined  blades  with  lateral  pro- 
jections are  mounted  to  rotate  with  the  shaft,  and 
alternate  fixed  radial  menibei-s  are  threaded  on  the 
shaft  and  secured  at  their  opposite  end  to  the  ti-ough. 
Ixicking  devic-es  are  piiivided  to  fix  the  ti-ouirb  in 
its  tilted  position  when  required. — W.  F.  F. 

Generation  of  steam  anil  the  heating  of  liquids 
generalhi.  P.  St.  G.  Kirke,  London.  Eng.  Pat. 
17,842,  Dec.  21.  1915. 

Tire  heating  tubes  are  filled  with  packimg  pieces 
so  formed  that  they  present  faces  inclined,  pre- 
ferably at  a  right  angle,  to  the  main  direction  of 
the  gases  through  the  tubes. — W.  H.  C. 

Dust  separator  for  granular  materials.  T.  Robinson 
and  Son.  Lt(l..  C.  J.  Robinson,  and  T.  J.  Steven- 
son. Roch.lale.  Eng.  Pat.  102,010.  Mar.  25, 
1916.     (Appl.  No.  4423  of  1916.) 

In  a  dust  separator  of  the  tj-pe  described  in  ICng. 
Pat.  8592  of  1906.  the  hopper  for  the  granular 
material  is  provided  with  radial  plates  projecting 
inwards  to  prevent  notation  of  the  material  delivered 
from  the  spreader  plate,  and  thus  permit  higher 
speeds  to  be  used  without  loss  of  materinl  ovei'  the 
edge  of  the  hopper. — W.  F.  F. 

Electrolytic  tank;  Acid-proof  and — — .  R.  T. 
Wales.  Sewaren,  N..T.  U.S.  Pat.  1.202.457, 
Oct.  24,   1916.     Date  of  appl.,  Apr.  1,   1914. 

The  tank  is  composed  of  a,  substantially  rigid 
supporting  bed.  with  a  course  of  brick  thereon 
spaced  apart,  and  a  bottom  lining  wall  composed 
of  blocks  laid  in  acid-pixiof  cement.  .Side  lining 
walls  and  partition  walls  are  luiilt  up  of  similar 
material,  with  an  exterior  rigid  wall  sp.iced  apart 
from  the  side  walls.  JIatcrial.  such  as  jiiti  h,  is 
disposed  in  the  spaces  between  the  side  walls,  and 
in  the  spat  es  throughoxit  the  course  of  brick  upon 
the  bed.  the  latter  material  communicating  with 
the  pitch  between  the  side  and  exterior  walls. 

— B.  X. 

Centrifugal    extractor  ;     Electrically    operated . 

W.  Bartholomew  and  C.  H.  Allen,  Assignors  to 
Troy  I^aundrv  Mai  hine  Co.,  Ltd.,  Chicago,  111. 
U.S".  Pat.  I,203.5(i7,  Nov.  7,  1916.  Date  of 
appl.,  Feb.  20,   1913. 

Ix  a  centrifugal  extractor,  a  rotating  basket  is 
pi-ovided  with  a  cover  which  is  locked  in  closed 
position  during  rotation.  A  I>olt  carried  by  the 
coyer  is  reciproca,ted  l)y  its  opening  and  (losing, 
and  is  prevented  from  moving  into  its  open  position 
by  the  interposition  in  its  path  of  the  armature  of 
an  electro-magnet.  Tlie  circuit  of  the  ele.tro- 
magnet  is  independent  of  the  circuit  of  the  motor 
driving  the  extractor  and  is  controlled  by  the 
rotating  basket. — W.  F.  F. 

Air  or  other  gaseous  fluids  ;    Utilising  the  energy  of 

moving  bodies   of -.      G.    J.    Gawlcy,    Fleet, 

Hants.     Eng.  Pat.   15,914,  Nov.   11,   1915. 

A  DISC  is  provided  with  a  spiral  rib  on  one  face 
forming  a  spiral  groove  ;  this  rib  fits  accurately 
into  the  groove  on'  the  face  of  another  similar 
ribbed  disc.  The  central  point  of  the  spiral  is 
provided  with  a  hand-operated  valve  and  the 
terminal  point  with  a  non-return  valve.  When 
the  two  discs  are  sepai'ated.  a  vacuum  is  formed 
in  the  spiral  gn>ove.  and  when  the  central  valve 
is  opened  air  enters,  acquires  kinetic  energy  in 
traversing  the  groove,  antl  may  be  used  at  the 
outer  end  for  doing  work. — W.  F.  F. 
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Ih'iilinij  liquids;    Mclliod  and  apiianitii.s  for . 

Till'   Hritish   W'ostiimhoiisc   EK^ctric  and   Manu- 

fj'.cturing     Co..     I,t(l.,     lyf'iKlon,     .Assipiiecs     of 

L.   W.   Chul.l),    Pittsliuiv'h.    U.S.A.      Eng.   Pat. 

lOO.TiM!.    June    2S.    191(>.       Under    Int.    Conv., 

June  30,  191:".     (.\ppl.  No.  9111  of  191C.) 

The  liquid  container.  r.g.,a  steam  boiler,  is  roated 

internally   wil  li   aliiniiniuin.   juid   a   small  aini>unt 

of  eleili-olyte  sueh  as  a  mixture  of  boric  acid  and 

borax  is  added  to  the  liquid  so  as  to  prt>diice  an 

as>^nm!■fric     electric     conducting     film     on      the 

aluniiniiim.     An  electiiide  is  placed  in  the  liquid, 

and  a  dilTerence  of  potential  of  .about  300   volts 

Is    maintained    lietwern    the   li({uid   and   the   con- 

taimr.     The    rate    of    transfer    "f    heat    from    an 

external  heater  to  the  liquid  is  thereby  increased. 

If    an  alternating  elei  tromotivo  force   is  applied, 

the   electrode   is   pi'ovided   with  a   similar   film. 

— W.  F.  F. 

Heating  gases  ;   Means  for .     J.  WeJier.  Essen, 

Germany.  U.S.  Pat.  1.203.944,  Nov.  7,  1916. 
Date  of  appl..  Mar.  13,  1910. 
The  apparatus  comprises  a  pair  of  furnace 
chambers,  opposite  eai  h  other,  and  each  divided 
into  upper  and  lower  compartments.  An  inclined 
rotary  dium  extends  from  the  upper  compartment 
of  one  chamber  to  the  upper  compartment  of  the 
other,  and  a  second  rotary  drum,  inclined  in  the 
opposite  direi  tion.  extends  between  the  two  lower 
compartments  ;  the  drums  have  pi"OJe(  tions  on 
their  inner  surfaces.  Solid  particles  are  fed  into 
the  upper  end  of  the  upper  drum  and  are  dis- 
charged fmm  the  lower  end  on  to  a  roller  with 
recesses  on  its  surface  :  the  roller  delivers  the 
solid  particles  into  the  upper  end  of  the  lower 
drum.  The  gas  to  lie  heated  passes  upwards 
through  the  two  drums  in  succession. — A.  S. 

Evaporation    of    fluids;     Apparatus    for    the . 

F.  P.  Bergh,  J.  IjOebinger,  and  H.  ('.  Neuberger, 
Assignors  to  General  Reduction  Co..  New  York. 
U.S.  Pat.  1.204.121,  Nov.  7.  1910.  Date  of 
appl..  Apr.  14,  1911  ;    renewed  Apr.  10,  1916. 

The  apparatus  consists  of  a  polygonal  chamber 
provided  at  one  side  near  the  top  with  a  spraying 
device  which  projects  a  .spray  of  liquid  across  the 
chamber.  Heated  air  or  gas  is  admitted  lower 
down  the  chaml)er.  and  passing  upwards  through 
the  spray  effects  the  evaporation.  The  gas 
escapes  through  a  pipe  near  the  top  of  the  chamber 
above  the  spraying  device,  and  the  concentrated 
liquid  collects  in  the  lower  conical  portion  of  the 
chamber.— W.  H.  C. 

Gaseous   mij^fures  ;     Apparattis   for   the   separation 

of .     H.  van  Fleet,  Ardmore,  Pa.,  Assignor 

to  American  Air-Liquefying  Co.,  New  York. 
U.S.  Pat.  1.204..521.  Nov.  14,  1916.  Date  of 
appl.,  Apr.   18,   1914. 

A  GASEors  mixture  is  supplied  to  a  "  header  "  at 
its  opposite  ends  and  passes  through  horizontal 
coiled  pipes  to  a  second  "  header."  The  gas  is 
wholly  or  partly  liquefied  in  the  pipes  and  the 
Uquid  passes  to  a  receiver.  A  helical  coil  con- 
nected to  the  top  of  the  second  '"  header  "  sur- 
rounds the  two  "  headers  "  and  the  horizontal 
pipes,  and  is  connected  to  a  third  "  header."  All 
these  parts  are  wholly  or  partly  submerged  in  one 
of  the  liquefied  constituents  of  the  mixture,  and 
separate  means  are  provided  for  conveying 
liquefied  gas  from  the  receiver  and  the  third 
"  header." — W.  F.  F. 

Drying  vegettthle  materials.  H.  Bnine,  Neustadt, 
Germany.  U.S.  Pat.  1,204,845,  Nov.  14,  1910. 
Date  of  appl.,  Feb.  13,  1913. 

Wet  vegetable  materials  are  mixed  with  previously 

dried  similar  material  and  the  mixture  pressed  to 

extrude  moisture. — W.  F.  F. 


Separating,     cleaning,     or     emiilsifi/itig     liquids  ; 

Machines  for .     B.  E.  D.  Kilburn.  liondon. 

From  .T.  W.  Davies,  Boston,  Mass..  U.S.A. 
Eng.  Pat.   10,090,  Nov.   15,   1915. 

See  U.S.  P.ats.   1.200,559  and  1,200,560  of  1910; 
this  J.,  1910,  1208. 

Filter ;    Rotart/ .     R.   P.   Akins,   Assignor  to 

Colorado  Iron  Works  Co.,  Denver.  Colo.  Re- 
issue No.  14.214,  Nov.  14.  191(>.  of  U.S.  Pat. 
1.0.59,327.  Apr.  15,  1913.  Date  of  appl..  Julv  28, 
1916.  II  . 

See  this  J..    1913,  740. 

Evaporator.  3.  Harris,  Sheffield,  and  D.  If. 
Thomas.  .Morriston.  Wales.  U.S.  Pat.  1.203,014, 
Nov.  7,  1916.     Date  of  appl.,  Nov.  29.  1915. 

See  Eng.  Pat.  23,414  of  1914  ;  this  J.,  1915,  894. 

Evaporalwn  and  distillation  of  liquids  ;    Method  of 

.     C.    T.    Thorssell,    Gottenborg,    Sweden. 

U.S.  Pat.  1,204.716,  Nov.  14,  1916.  Date  of 
appl.,  Sept.  8,   1914. 

See  Eng.  Pat.  9295  of  1914  ;  this  .T.,  1915,  538. 

Tube-mill.  J.  S.  Fasting,  Frederiksberg,  Denmark, 
-\ssignor  to  F.  L.  Smidth  and  Co.,  New  York. 
U.S.  Pat.  1,204,554,  Nov.  14,  1916.  Date  of 
appl.,  Apr.  28,   1915. 

See  Eng.  Pat.  71C0  of  1915  ;  this  J.,  1916,  294. 

Apparatus  for  expressing  liquid  from  materials  con- 
taining the  same.     Eng.  Pat.  101,782.     See  IIa. 


IIA.— FUEL;      GAS;      MINERAL    OILS    AND 
WAXES. 

Galvanic  fuel  cells  at  high  temperatures.     Baur  and 
others.     See  XI. 

P,\TENTS. 

Spiral  [coal]  separators.  F.  Pardee,  Hazleton,  Pa., 
U.S.A.  Eng.  Pat.  102,106,  May  3,  1916.  (Appl. 
No.  6359  of  1916.) 

In  a  spiral  separator  as  used  in  coal  breakers  for 
removing  slate  and  "  bone  "  from  the  coal, 
divergent  creases  are  formed  on  one  or  more  of  the 
plates  forming  the  runways,  the  creased  surfaces 
leading  to  uncreased  gravitative  surfaces  on  the 
same  plates.  The  creased  portion  of  the  runway 
may  be  perforated. — J.  E.  C. 

Vertical   retorts  ;    Discharging  apparatus  for 


S.  Glover,  St.  Helens,  and  J.  West,  Southport. 
Eng.  Pat.  102,093,  Aug.  8,  1916.  (Appl.  No. 
3731  of  1916.) 

In  discliarging  apparatus  for  vertical  retorts,  an 
oscillating  timugh  forming  the  water  seal  is  fitted 
with  a  raised  portion  acting  as  a  stop  to  ensure 
that  the  trough  shall  carry  coke  with  it  when 
moving  in  one  direction,  this  raised  portion  being 
so  shaped  as  to  prevent  coke  falling  behiml  its 
forward   end. — J.  E.  C. 

Retort.     Process  of  obtaining  coke  and   by-products 

I        from  coal.     H.  P.  Bostaph,  Detroit.  Jlich.     U.S. 

Pats.   (A)  1,204.646   and   (B)  1,204.047.  Nov.  14, 

1        1910.  Dateof  appl.,  Jan.  19,  1916.    (a)  Renewed 

j       Sept.  16,  1916. 

(a)  a  retort  for    the   destructive   dLstiUation  of 

'   coal  consists  of  an  outer  shell  and  an  inner  central 

:   duct,  the  space  between  being  divided  into  narrow 

I   wedge-shaped  compartments   by  radial   divisions. 

Heat  is  applied  at  the  outer  edges,  and  the  gases 

of  dLstUlation  are  withdrawn  by  way  of  the  central 

duct.      (B)  Coke   is   produced   from   coal    by   sub- 
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jecting  the  coal  in  relatively  thin  masses  to  heat 
directeil  nijainst  one  eil>:e  «(  the  mass  and  with- 
drawiuj:  the  pn>duits  liy  suction  fi-om  the  o)iiH>site 
edge.  The  greatest  thickness  of  the  mass  shouUl 
not  exceeil  four  mches. — J.  K.  (.'. 

Peat  :     Process    for    crprtssiiiij    liquid    from 


ApfMiraliis   for  expressimj   liquid  from   motcriiils 

ct^nl<ii)iiii<i  the  same.      J.' W.  lliuchley.   London, 

and     li.     (.iorton,     Bcxliill-on-Sea.      ICnir.     Pats. 

(.\)  39!)8.  Mar.  13.  1915.  and  (b)  101.7t<2,  Mar.  13, 

1015.     (Appl.  No.   14.57t>  of   1910.) 

(.\)  A  JiiXTunF.  of  peat  composed  of  the  xipper  and 

lower    layers    of    bog.    containintr    a    substantial 

quantity  of  fibre,  is  subjected,  witliout  pi-eliniinary 

heat  treatment  and  at  ortlinary  temperature,  to  a 

pn>ssure  of  about  1000 
lb.  per  sq.  in.,  prefer- 
ably in  a  hydraulic 
press.  The  pressm-e  is 
reduced  to  about  200  lb. 
per  sq.  in.,  and  steam 
or  hot  air  at  this  pres- 
sure is  forced  through 
in  a  direction  at  right 
angles  to  the  movement 
of  the  pre.ss.  A  final 
pre.ssure  of  1 1 00  to 
1500  lb.  per  sq.  in.  Ls 
then  applied  t:.  express 
as  much  of  tlie  remain- 
ing liquid  as  possible. 
The  resulting  cake  may 
be  used  as  fuel,  or  car- 
bonised for  t)ie  pro- 
duction of  by-products. 
(B)  A  press  suitable 
tor  the  process  de- 
S(Til)cd  in  (x)  com- 
prises a  hydraidic 
cylinder,  1,  ram.  2,  and 
rf.ds.  3.  supporting  an 
annular  piston.  4.  The 
inner  walls  of  the  press- 
ing cylinder.  5,  have 
longitudinal  grooves 
covered  by  a  wu'e  gauze 
strainer,  56.  A  cover, 
10.  carries  rollers,  20 
which  run  on  rails.  21,  so  that  it  mav  be  removed 
•when  the  cylinder  is  to  be  charged.  'Steam  or  hot 
air  is  admitteil  by  the  passage.  11,  to  the  conical 
outlet,  13,  which  Is  perforated  and  covered  with 
a  wire  gauze  strainer  and  perforated  cap.  Steam 
and  condensed  water  are  discharged  through  the 
strainer.  56,  and  pipe.  15.  During  the  preliminary 
compression  expressed  liquid  Is  discharged  through 
the  strainers,  56,  and  13,  and  pipe-s,  15.  13i.  In  a 
modification,  the  pressing  cylmder  is  provided 
with  an  additional  annular  "groovsd  waU  with 
strainer,  and  an  additional  annular  steam  nozzle, 
bfith  reaching  nearly  to  the  top  of  the  cylinder. 
Three  annular  concentric  pistfms  are  then  used. 
while  the  commimicating  space  at  the  top  equalises 
the  pressure.  The  steam-tube,  II.  Is  secured  to 
the  suppf)rt.  6.  by  a  screwed  cap,  12,  to  minimise 
the  height  of  the  press. — W.  F.  F. 

Re'jeneralive  [gas  retort]  furnace.  Drakes  Ltd.,  and 
W.  A.  Drake,  Halifax.  Eng.  Pat.  101,983, 
Jan.  3,  1910.  (Appl.  No.  7  of  1910.) 
The  hot  waste  gases  pass  downwards  through  a 
vei-tical  flue  and  through  a  series  of  separated 
superposed  horizontal  flues  int')  another  vertical 
flue  provided  with  a  regulating  damper  at  its 
outlet  to  the  <himney.  The  air  to  be  heated 
passes  from  a  horizontal  flue  upwards  on  both  sides 
of  and  between  the  heating  flues  into  horizontal 
outlet  flues  pr<jvided  with  a  regulating  damper  or 
dampers  at  their  inlet  enrLs.  The  heated  air  then 
passes  to  the  combustion  chamber. — W.  F.  F. 


Gas  producer.  L.  Nelson,  Wellington,  N.Z., 
Assignor  to  A.  S.  Tambridge,  .Auckland,  X,Z. 
Eng,  Pat,  U>,0SS,  Nov.  15,' 1915,  Fnder  Int. 
Conv.,  .May  20,  1915. 

Ix  a  producer  of  rectangular  (U'  oval  cross-section, 
acting  on  the  down-draught  principle,  a  pipe  of 
oblong  s  'ct  ion  is  suspended  I'liim  the  top  equidistant 
fivm  the  sides  and  al)Ove  the  combustion  zi>ne. 
The  tarry  vapours  fi-oni  the  upjier  layi^i's  pass  into 
this  pipe  along  vith  the  air  or  air  and  steam 
supply.  The  tarry  xapoiu's  and  air  are  thus  con- 
ducted to  the  combustion  zone  in  whi<'h  the  tarry 
matter  is  decomposed.  The  grate  is  supported 
on  brick  pedestals  to  take  the  weight  of  the  fuel 
off  the  grate  as  much  as  possible. — J.  E.  ('. 

j  Gas  producer.     C.  D.  Xordensson.  Springfield,  Ohio, 

!  Assignor    to     G,     .\.     Southwell,     Chicago,     111, 

'  U,S.    Pat.    1.203,246.    Oct.    31,    1910.     Date   of 

]  appl.,  Feb.  25.  1910. 

In  a  down-draught  gas  pi-oducer,  a  mixture  of  air 
'  and  vapour  is  admitted  fi-om  a  vaporiser  to  the 
upper  portion  of  the  fuel  bed  and  to  an  inter- 
mediate part.  An  inverted  \'-shaped  fuel  deflector 
is  fitted  at  the  bottom  of  the  fuel  chamber  and  the 
i  gases  produced  pass  round  the  lower  edge  of  the 
deflector  to  an  exit  pipe, — J.  E.  C, 

Liquid  fuel.  F.  C.  Axtell.  New  York.  U.S.  Pat. 
1.204,638.Nov.l4,1916.Dateofappl..Sep.5, 1916. 

A  LIQUID  fuel  consists  of  a  mixture  of  about  20  vols, 
of  kerosene.  10  vols,  of  light  hydrocarbon  distillate, 
10  vols,  of  alcohol  (95%  vol.),  and  4  vols,  of  anhy- 
drous fusel  oO. — J.  E.  C. 


Petroleum  ;    Process    of    reducing    crude  - 


.  C. 
Forward,  Urbana.  Ohio.  U.S.  Pat.  1,202.823, 
Oct.  31.  1916.     Date  of  appl..  Mar.  23,  1916. 

Hydrocarbon  oil  is  atomised  by  superheating 
vapours  in  a  suitable  chamber  in  which  a  uniform 
pressure  of  50  lb.  and  upward  and  a  uniform 
temperature  of  400'  F.  (about  200°  ('.)  and  upward 
is  maintained  by  the  injected  vapours.  The  liquid 
and  volatile  piiiducts  are  drawn  off  separately  at 
such  a  rate  as  to  njaintain  the  conditions  in  the 
chamber.  The  licjuid  pioducts  pass  into  one  or 
more  succeeding  chambers,  and  undei-go  similar 
treatment  for  the  recovery  of  additional  volatile 
oils.— J.  E.  C. 

Hydrocarlions  ;  Treating and  products  there- 
from. W.  M.  ('ro.ss,  Kans.as  Citv.  Mo.,  A.ssignor 
to  Gasoline  Pi-oducts  Co.  U.S."  Pat.  1.203.312, 
Oct.  31,   1916.     Date  of  appl..  Jan.  9,   1915. 

A  CONVERTER  is  partially  filled  with  hydrocarbon 
oil  so  as  to  leave  a  vapour  space  aliovc  the  main 
l)ody  of  oil.  X  portion  of  the  f>il  is  circulated 
through  a  series  of  heated  pipes  and  ri'turmd  to 
the  converter,  a  vapour  pressure  out  of  proportit)n 
to  the  temperature  being  produced.  The  vapours 
are  removed  and  condensed, — J.  E.  C. 


Oil :  Apparatus  for  purifying  ■ 


O.  .T.  Shiner  ; 


M.  E.  Shiner,  administratrix.  Assignf>r  to  T.  A. 
Murphv.  Bavimne,  N.J.,  L.  B.  Wight.  Washing- 
ton. Die.  an<l  M.  .V.  Davidson,  Elizaljeth,  N.J. 
U.S.  Pat.  1,203,419,  Oct.  31,  191(;.  Date  of 
appl..  May  1,  1913, 

The  invention  comprises  a  series  of  closed  tanks 
for  treating  oil  with  acids  or  other  chemicals  and 
washing  it.  The  oil  is  conveyed  thi-ough  the  tanks 
in  a  continuous  .stream. — J.  E.  C. 


Lignite  ;   Process   of   treating  ■ 


_  .     C.    Melhardt. 

Starnberg-.Munich,  Gennauv.  U.S.  Pat. 1 .205,007, 
Nov.  14.  1916.     Date  of  .appl.,  Jan.  20,  1915. 

See  Eng.  Pat.  24.299  of  1914  ;  this  J..  1916.  .526. 
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Walcr-fjas  and   lik-e   prod^icls  ;   Producers  for . 

II.  S.  .lones,  London.  Fi-oni  I)fllv\  ik-Fleisiher 
Wassoi-fjas  Oes.,  Ki^ankfort.  Cicrnianv.  Eni?. 
Pat.  18,218,  Dec.  31.   191.5. 

Sek  Ger.  Pat.  287,016  of  1914  ;  this  J.,  1916,  246. 

OHk  ;  ApiKiratu.s  for  tlic  distilhiiion  oj .     S.J. 

Ross    and    H.    .Stholicld.     London.     U..S.    Pat. 

l,20J,492.Nov.l4.19U)  Dateof appl..Deo.22,191.">. 
Sek  Knar.  Pat.  15,538  ot  1914  ;  this  J.,  19U1.  298. 


IIb. -DESTRUCTIVE  DISTILLATION; 
HEATING  ;     LIGHTING. 

Patents. 

Coal ;    Low-teniperalure  distillation  of .    H.  A. 

Kuhn.    Pittsburgh,    Pa.      U.S.    Pat.    1,204,789, 
Nov.  14,  1910.    Date  of  appl.,  Feb.  29,  1916. 

Coal  is  distilled  in  a  retort  having  two  distinct 
zones.  In  the  first  (vertical)  zone  a  primary  dis- 
tillation of  coal  dust  is  effected,  the  solid  residue 
being  conveyed  through  the  second  (horizontal) 
zone.  The  chambers  are  heated  externally  by 
a  current  of  hot  gases  at  a  temperature  varying 
from  900'  to  1200°  F.  (about  480°  to  650°  C). 

—J.  E.  C. 

Gas  [heating]  furnace.  J.  Lehmann,  Bochum, 
Germany.  Eng.  Pat.  101.077,  May  4,  1916. 
Under  Int.  Conv.,  Julv  30.  1915.  (Appl.  No. 
6439  of  1916.) 

In  a  gas  heating  furnace  the  gas  or  combustion  air 
is  admitted  to  one  end  of  a  recessed  channel  on  the 
inside  of  the  furnace  wall.  Comljustion  takes 
place  when  the  gas  or  ah"  leaves  the  conducting 
channel,  and  a  longer  flame  is  produced.  If  desired 
both  the  gas  and  the  air  may  be  introduced  into 
separate  channels  formed  in  the  furnace  wall. 

—J.  E.  C. 

Filaments  for  incandescence  electric  lanips  ;  Process 
of  nuinufacturiiuj — — ,  F.  Baumann,  Assignor 
to  Woltramlampen  A.-G.,  Augsburg,  Germany. 
U.S.  Pat.  1.205,080,  Nov.  14,  1910.  Date  of 
appl..  Mar.  8,  1913. 

Sek  Fr.  Pat.  457.096  of  1913  ;  this  J.,  1913,1002. 

Attachment  for  miners'  electric  safety  lamps  for 
detecting  firedamp  and  other  combustible  gases. 
Eng.  Pat.  15,094.     See  XXIII. 

Improvements  in  photometers,  especialh/  sector 
photometers.      Eng.  Pat.  15.603.     See  XXIIl. 


m.— TAR  AND  TAR  PRODUCTS, 

■Sulphurous   acid   esters  :     Aromatic   .     31.   M. 

Richter.  Ber.,  1910,  49,  2339—2345. 

Aromatic  esters  of  sulphurous  acid  were  obtamed 
by  the  action  of  thionyl  chloride  on  phenols  in 
presence  of  sufficient  pyridine  to  combine  with 
the  hydrogen  chloride  formed,  the  reaction  being 
carried  out  in  a  suitable  neutral  solvent,  such  as 
ca.rbon  bisulphide,  ether,  or  benzene.  The  re- 
action products,  freed  from  pyridine  hydrochloride 
by  filtration,  gave,  on  evaporating  the  solvent  in 
vacuo,  an  analytically  pure  sulphite.  Diphenyl 
and  the  ditolyl  sulphites  are  yellowish  liquids 
having  a  faint  sulphurous  odour.  They  are 
remarkably  stable  towards  water  and  alkalis,  and 
can  be  distilled  in  vacuo  with  but  slight  decompo- 
sition. The  dinaphthyl  sulphites  are  white  crystal- 
line substances  which  become  discoloured  on 
keeping.  The  /3-sulphite  is  very  sensitive  to 
water,  the  a-Lsomeride,  on  the  other  hand,  stable. 
Di-     and     hexa-cUorodiphenyl     sulphites     were 


obtained  as  crystalline  substances,  which  water 
immediately  dccomposcil  into  the  free  phenol 
and  sulpliui'ous  aciil.  The  hexabi'omo-comiwund 
appeared  to  be  more  stal)le. — O.  F.  M. 

Patents. 

Pitch  and  the  like  ;  Method  of  and  apparatus  for 

handling .     J.   t'.    Mann.    West   Bromwich, 

and    H.    W.     Koliinson,     Hugeley.     Eng.    Pat. 
101,988,  ,Ian.  15.  1916.      (Ajjpl.  No.  652  of  1910.) 

A  STEAM-JAfKETED  Spreader  delivers  the  pitch  or 
the  like  on  to  a  conveyor  which  passes  through  a 
trough  of  water  and  is  also  cooled  by  jets  of  water. 
The  brittle  material  is  l)rokon  into  tragnjents  at 
the  end  of  the  conveyor,  for  example,  by  an 
eccentric  roller. — I''.  W.  A, 

Toluene   and   benzene  from    xylene    and    cymene  ; 

Production  of .     W.  V.  Uittman,  New  York, 

Eng.  Pat.  13.100.  Sept.   13.    1915.      Under   Int. 
Conv.,  Jxdy  7,  1915. 

See  Fr.  Pat.  479,786  of  1915  ;    this  J..  1910,  1103. 


IV.— COLOURING  MATTERS  AND  DYES. 

Coal  tar  colours  ;  Physiological  and  pharmaco- 
logical studies  on  — — .  Fat-soluble  dyes.  W. 
Salant  and  R.  Bengis.  J.  Biol.  Chem.,  1916, 
27,  403—427. 

The  action  of  the  following  dyes  was  investi- 
gated :  Beuzeneazo-^-naphthyiamine  (Yellow 
-VB),  tolueneazo-3-naphthylamine  (Yellow  OB), 
benzeneazobenzeneazo-/3-naphtho]  (.Sudan  III), 
benzeueazo-f3-naphthol  (.Sudan  I),  benzeneazodi- 
methylaniline  (Butter  Yellow),  benzeneazophenol 
(OU  Yellow),  benzeneazoresorcinol  (.Sudan  G), 
and  aminoazobenzene  (Spirit  Yellow)  ;  these  were 
administered  subcutaneously,  intraperitonpally, 
intravenously,  and  by  mouth  to  rabbits,  and,  in 
a  few  cases,  to  cats  and  rats.  The  elTect  of  renal 
disturbance  on  the  elimination  of  the  dyes  was 
determined  by  the  administration  of  zinc  malate 
and  of  chenopodium  oil.  It  was  found  that  the 
dyes  were  eliminated  in  the  urine  and  in  the  bile, 
but  that  the  elimination  in  the  urine  was  usually 
inhibited  in  poisoning  with  zinc  or  chenopodium 
oil.  The  greater  part  of  the  dyes  was  deposited 
in  the  adipose  tissues  :  staining  of  the  nervous 
tissue,  the  kidney,  and  muscle  was  also  noticed 
in  some  of  the  experiments.  Dye  was  stiU  present 
in  the  blood  15  houre  after  the  intravenous  injection 
of  25  mgrms.  of  benzeneazoresorcinol  per  kUo.  of 
animal.  Two  of  the  compounds  of  benzeneazo- 
phenol and  benzeneazoresorcinol,  which  were 
isolated  from  the  urine  of  rabbits,  proved  to  be 
conjugated  with  glucuronic  acid.  The  toxicity 
of  the  various  dyes  was  not  pronounced  even  when 
large  doses  were  administered. — -W.  P.  S. 

Patents. 

Azo-dyestuffs  :     Manufacture     of    chromium     com- 
pounds    of containing     groups     capable     of 

being  chromed,  and  process  of  dyeing  thereirith. 
O.  Imray.  London.  From  Soc.  of  Chem.  Ind. 
inBasle,Switzerland.Eng.Pat.l5,456,Nov.2,1915. 

New  chromium  compounds  of  o-hydroxy-diazo- 
compounds  are  obtained  by  boiling  an  aqueous 
solution  or  suspension  of  an  o-amino-phenol  or 
-naphthol  derivative  with  chromium  oxide  or  a 
salt  thereof,  and  diazotising  the  chromium  com- 
pound obtained:  on  coupling  the  product  with  a 
dyestuff  component,  chromium  compounds  of 
o-hydroxyazo  dyestufts  ( "half -chrome "  com- 
pounds) are  obtained  which  yield  fast  tints  on 
animal  fibres  from  an  acid  bath  on  after-chroming, 
or  may  first  be  treated  with  chromium  oxide  or 
a    salt    thereof    to    saturate    with    chromium    all 
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f^TOups  capable  of  being  chromed.  (Reference  is 
ilirecteil  in  pursuance  of  Sod.  7.  Sub-sect.  4.  of  the 
Patents  and  Designs  Act.  1907.  to  Eng.  I'at. 
2li.4t50  of  1912  ;  thU  J..  1913.  905.)— F.  \V.  A. 

Wool  dycstiiffii  ;   Brnirn .      M.   Becke  and   \V. 

Suida.  N'ionna.  Assignors  to  Farliw.  vorni. 
Meister.  Lucius,  und  Briinins,  Hochst.  ticrniiinv. 
U.S.  I'at.  1.19ti.422.  Aug.  29.  19U>.  l»atc  of 
appl..  July  8.  1910. 

BiKiwx  dycstulTs  for  wool  are  obtained  liy  the 
action  of  /j-phenylenediauiinesulphonic  acid  on 
benroqiiinonc  or  a  halogen  derivative  tliereof. 
Dyeings  of  great  fastness  to  washing  and  to  light 
are  olitained  ;  the  fa.<tness|is  increased  liy  subse- 
quent treatment  with  ihi-oinates  or  copper  salts. 
fCxam/ilcs  :  (A)  12o  parts  of  chloranil.  188  parts 
of  l.l-diaminobenzeuesxdplionic  acid,  and  272 
parts  of  sodium  acetate  crystals  are  ground 
intimately  for  about  24  lire.  ;  (B)  ol  parts  of 
t>enzoquinone,  ISS  parts  of  1.4-dinnunobenzene- 
sidphonic  acid.  08  parts  of  sodium  bichromate,  and 
95  parts  of  sodium  carlionate  crvstals  are  grotind 
together. — F.  W.  A. 

(.'oloiir-lakes  fast  to  liykl.  E.  Meckbach.  Cologne, 
Germany,  Assignor  to  Synthetic  Patents  Co., 
New  York.  f.S.  Pat.  1.20:^,042.  Xov.  7.  1916. 
Date  of     appl.,  May  14,  1915. 

L.^.KES  of  great  fastness  to  light  and  purity  of 
colour  are  claimed  containing  in  combination,  a 
basic  dye.  e.g.,  an  alkylated  dehydi-othiotoluidine, 
aluminium,  and  either  a  polyhydroxyanthra- 
quinone  colouring  matter,  an  aminoanthraquinone- 
sulphonic  acid,  or  an  aminohydroxyanthraquinone- 
sulphonic  acid. — F.  W.  A. 

Xitrosamities  of  primary  aromatic  amines  ;    Maini- 

facturc  of  alkali  salts  of  .     A.   G.  Bloxpni, 

London.  Fiom  Chem.  Fabr.  Griesheim-Elek- 
tron.  Frankfort,  Germany.  Eng.  Pat.  15,884, 
Xov.  10.  1915. 

See  Ger.  Pat.  292,118  of  1915  ;   this  J.,  1916,  1151. 

[Anthracene]     vat     dyes  ;       Produciiuj .     O 

Bally  and  R.  Metzger,  .Mannheim,  Assignors 
to  Badische  Anilin  \md  Soda  Fabr.,  Ludwigs- 
hafen.  Germany.  U.S.  Pat.  1.204.639,  Nov.  14, 
1916.     Date  of  appl.,  Dec.  4,  1913. 

See  Eng.  Pat.   5248  of  1913  ;  this  J.,  1914,  194. 

v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

['aper-makinij   materials ;    Restrictions   on    imports 
of . 

The  President  of  the  Board  of  Trade  has  informed 
the  Paper  Commission  that  the  Government  have 
decided  th'it  the  imports  of  paper  materials  must, 
from  1st  Januarv-  next,  be  placed  on  the  same 
footing  as  the  impf)rts  of  paper,  that  is  to  say. 
the  imports  of  paper-making  materials  must  be 
reduced  by  one-half  instead  of  one-third  as  at 
present.  The  licences  i.ssuetl  Iiy  the  Commission 
for  importation  in  respect  of  the  supply  ahva.ly 
allowed  for  the  two  months  January  and  February, 
1917,  will  be  reduced  accordingly  (.see  this  J..  !916, 
280). 

Patents. 

Threads   [artificial    silk]  ;    Apparatus   for    nuiking 

.     C.  S.  Althouse.  Reading,  Pa.     U.S.  Pat. 

1,202,766,  Oct.  31,  1916.  Date  of  appl..  Julv 
10,  1914. 
Threads  are  produced  from  cellulose  solutions 
in  an  apparatus  f.onsLsting  of  a  reservoir  from 
which  the  solution  flows  through  a  centrifugal 
separator  which  ili-i>n.s<s  it  without  interrupting 
the  flow.     The  solution  then  passes  to  a   nozzle 


from  \vhich  it  issues  in  filaments  and  falls  into  a 
coagulating  liquid  continued  in  a  tunnel,  the 
stem  of  which  is  pi-ovided  witli  ine<uis  regidating 
tlie  dischai-ge  of  the  liq\iid.  A  second  funnel, 
placed  below  the  llrst,  receives  the  lilainent.s  and 
coagidating  liquid,  and  has  an  ovdlet  of  greater 
capacity  than  the  tiret,  so  that  a  pulling  ettect 
is  pi-oducetl  on  the  thi-eatl  as  it  passes  tlu-ough 
with  the  coagulating  liquid. — F.  Sp. 

Cellulose  esters  ;    Process   for    the    nuiKufdrtiire    of 

.     F.   Collischonn.   I'Vankfort.  and  F.   Rup- 

pert.    Mainz-Mombach.    Assignors    to    Ver.    fiir 
Chem.     Industrie     in     .Mainz,     (iermanv.      11. S. 
Pat.    1.201.200.   Oct.    17.    1916.      Date  of  appl., 
Aug.  29.  1913. 
pEULfLOSE   estei-s    (particularly    celbdose  acetate) 
insoluble    in    acetone,    arc    converteil    into    esters 
soluble  in  acetone,  by  heating  them  to  90 ' — 1 10°  C. 
in  a  solution  containing  water  but   no  other  sub- 
stance   having    a    liydrolylic    action    on    cellulose 
esters,  until  a  sample  dissolves  to  a  clear  solution 
in  acetone,  but  not  in  ethyl  acetate. — P.  Sp. 

Acelyleellulose     plastic     compounds:      Process    of 

makimj  .      W.   J.   Lindsay.   Caldwell,   N.J., 

Assignor  to  The  CeUidoid  Co.," New  York.  U.S. 
Pat.  1,203,756.  Nov.  7,  1916.  Date  of  appl., 
June  8.  1915. 
Plastic  compositions  are  made  from  acetone- 
soluble  acetylceUulose  by  mixing  it  with  ;j-ethyl- 
toluene-sulphonaniide.  with  or  without  triphenyl 
phosphate,  adding  a  mixture  of  ethyl  acetate 
and  methyl  alcohol,  allowing  the  excess  of  solvent 
to  evaporate,  and  working  the  mass  in  the  usual 
way. — F.  Sp. 

Paper-makintj  process.  D.  KeUeher,  Assignor  to 
Hind  and  Dauch  Paper  Co.,  Sandusky,  Ohio. 
U.S.  Pat.  1.203,008,  Oct.  31.  1916.  Date  of 
appl.,  July  10,  1916. 
A  sfREEX  surface  is  immersed  in  a  body  of  pulp 
solution,  and  suction  is  applied  to  one  side  of  the 
screen  over  a  narrow  area  wliUe  the  other  side 
only  is  in  contact  with  the  pulp  ;  the  narrow 
suction  area  is  shifted  relatively  to  the  screen  and 
the  pulj)  solution  in  a  direction  at  right  angles  to 
the  length  of  the  suction  area,  so  that  the  suction 
acts  on  portions  of  the  screen  successively  ;  the 
shitting  of  the  suction  area  is  repeated  successively 
so  long  as  the  screen  is  in  contact  with  the  pulp 
solution,  and  the  action  of  the  suction  may  be 
continued  while  varying  the  depth  of  immersion  of 
the  S(  reen  inthe  pulp.  I^astly  thescreen  is  removed 
with  the  deposited  pulp  and  the  latter  is  subjected 
on  the  screen  to  the  action  of  air  for  drying. — J.F.B. 

Paper    containers  ;    Stock    foi and    process    of 

producing  same.  Moisture-proof  paper-stock  and 
method  of  producing.  C.  A.  Bickett,  ( 'incinnati, 
Ohio.  U.S.  Pats.  (A)  1.203.302  and  (b)  1.203.303, 
O.t.  31.  1916.  Dates  of  appl..  (a)  June  14, 
1913,  and  (B)  Apr.  1.  1915. 
(a)  Stock  for  making  paper  containing  vessels  is 
prcpareii  by  imiting  two  sheets  of  paper  by  means 
of  an  adhesive  whi(  h  is  immiscible  with  the  water- 
proof material  applied  to  the  exposed  surface  of 
one  of  the  sheets,  so  that  the  proofing  materi.-il  is 
prevented  from  penetrating  to  any  considerable 
deptli  in  the  thickness  of  the  proofed  sheet. 
The  pioofing  mateiial  may  be  applied  only  to 
portions  of  the  treated  sheet,  the  leniaining 
portions  being  lelt  free  for  the  application  of  an 
adh<-sive.  (b)  'I'he  sto<  k  consists  of  a  ))lanc-faced 
sheet  of  {)aper  coated  on  one  fare  witli  a  flind, 
moLstmc-pi'oof  material,  such  as  parallin,  except 
on  those  ))ortions  where  it  is  desired  sul)sequently 
to  apply  printing  or  an  adhesive  for  forming  the 
containers,  in  siiih  a  manner  that  the  paraflin  does 
not    )ji-nitrate  to  the  opposite  face  i>f  the  sheet.. 

J.  F.  B. 
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Pulp  for  paper  and  the  like  ;  Process  of  producing 

.     R.  li.    Kmliroi',    Ivingsport.   Tenn.     U.S. 

Pat.  t,20S.,511.  Oft.  :il.  ll»l(i.  Date  of  appl.. 
Juno  ;?,  191t>. 
Woon  is  shrt'ddeil  by  spparatimi  of  its  fihres 
leucthwisc  until  ri'duct'd  to  poll  ions  snUicii'ntly 
small  to  be  rtadily  soakeil.  Tho  shieddod  wood, 
thoniughly  moistened,  is  riil)bed  between  stones  to 
redii<<>  it  to  fibi-ous  strands  in  suilalile  condition 
for  pidpins  ;  the  material  is  treated  with  a  solution 
to  neutralise  taimic  aeid  without  reducing  the 
binding;  matter  and  finally  converted  into  a  pulp 
for  llie  production  of  coarse  paper. — J.  F.  B. 

Rosin  [paper]  si^inr/  composilion.  J.  A.  De  Cew, 
Montreal.  U.S.  Pat.  1.203,857.  Nov.  7.  1910. 
Dat<>  of  appl.,  Oct.  12,  1914. 

Approxisiatei.y  1  %  of  a  rubber  product   is  dis- 
solved in  an  alkali  resinate. — J.  F.  B. 

Waierproofiny     composition     [for     fabrics]  ;     Xon- 

inflammable .     J.  O.  Persons.  Norfolk,  Va. 

U.S.  Pat.  l,204,0oti,  Nov.  7,  1916.  Date  of 
appl.,  Apr.  2(>,  1915. 
Carbon  tetrachloride  is  added  to  a  sohition  of 
rubber  cement  in  quantity  at  least  equal  to  that 
of  the  rubber-solvent  employed,  to  make  it  non- 
inflammable.  Suitat)le  proportions  are  :  ruljber 
cement,  10 — 15  ;  spirits  of  turpentine,  4-5 — 7  ; 
paraffin  wax,  2 — 4  ;  gasoline,  20 — 40  ;  carbon 
tetrachloride,  40 — 75  x>arts. — J.  P.  B. 

Sulphite  liquor  ;  Process  of  making  an  adhesive  from 

waste .     J.  A.  De  Cew.  Montreal.     U.S.Pat. 

1.203,856,  Nov. 7,  191C.Dat?ofappl..Feb. 17,1913. 
W.\STE  sulphite  wood-pulp  liquor  is  concentrated 
in  I'acuo  with  an  excess  of  magnesium  oxide,  and 
magnesium  chloride  is  added  to  the  product  in 
proportion  equivalent  to  the  amount  of  magnesium 
oxide  remaining  in  excess,  to  form  magnesium 
oxychloride. — J.  F.  B. 

Dyeinfj  tcather.  silk,  cotton,  loood.  and  paper,  and 
preparation  of  water-,  oil-,  and  lake-colours.  Ger. 
Pat.  204,572.     See  VI. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Bleaching  processes  for  Ihivk,  jutt-hleaehcd  cotton  ; 

Experiments  with  various .     JI.  Freiberger. 

Z.  angew.  Chem.,  1916,  29,  397—400. 

Cold-  or  warm-bleached  cotton,  especially  the 
former,  in  case  it  has  not  been  soured,  tends  to 
become  yellow.  Even  if  a  satisfactory  white  has 
been  produced  by  cold  bleaching  and  subsequent 
souring,  its  keeping  qualities  are  unsatisfactory. 
A  very  pure  white  was  obtained  with  warm 
hjTJodilorite  solution  withoutthe  materials  showing 
any  tendency  to  turn  yellow.  Over-bleaching, 
whether  it  was  caused  by  an  increase  in  the 
active  chlorine  of  the  bleach  solution  or  by  raising 
the  temperature  of  the  bath  or  the  duration  of  its 
action,  destroyed  the  white  and  its  stability. 
Warm  over-bleaching  is  not  so  deleterious  as  cold. 
It  is  better  to  increase  the  time  of  action  of  the 
bleaching  solution  then  to  raise  its  temperature 
above  a  certain  limit.  Souring  improves  the 
white  produced  by  alkalme  lileaching  and  its 
stability,  although  cotton  so  treated  takes  up 
more  Jlethylene  Blue  then  unsoured  material. 
From  this  it  follows  that  the  affinity  of  the 
Methylene  Blue  mordants  for  the  basic  dyestuff 
afiord  no  correct  measure  of  the  tendency  of  soured 
or  unsoured  materials  to  turn  yellow.  Much 
lietter  results  are  obtained  by  using  a  hypochlorous 
acid  bath  at  a  higher  temperature.  The  amount 
of  Methylene  Blue  mordants  produced  in  acid 
bleaching  are  not  related  to  the  stability  of  the 


white  in  the  same  manner  ak  in  the  hypochlorite 
treatment;  the  more  Methylene  Blue  mordants 
are  present  in  the  material  treated  with  hypo- 
chlorite, the  more  it  tends  to  become  yellow, 
whereas  the  Methylene  Blue  mordants  formed  in 
acid  l)Icaching  only  lead  to  yellowing  in  a  less 
(b>gree,  if  at  all,  and  the  amounts  of  tliese  mordants 
in  the  finished  material  are  not  directly  propor- 
tional to  the  stability  of  the  white.  It  is  pos.sil)le 
that  not  only  the  substances  not  removed  by 
liowking  or  destroyed  by  hypochlorite,  but  also 
tliose  produced  liy  warm  alkaline  bleaching  as  well 
as  the  .\bthylene  Blue  morthvnts  are  converted 
into  substances  which  do  not  tend  to  become 
yellow.  The  action  of  hypoclilorous  aciil  improves 
even  material  bleaclied  with  warm  hypochlorite 
sohition,  and  undoubtedly  the  best  process  is  to 
treat  fabric  with  warm  hypochlorite  and  then 
with  an  acid  bleaching  liath,  when  a  pure  white  of 
satisfactory  stability  is  obtained.  Comparison 
of  two  white  bleaclied  materials  of  .apparently 
equal  value  showed  that  the  sample  which  Iiad 
been  treated  in  a  cold  alkaline  bleaching  l)ath 
and  subsequently  soured  became  four  times  as 
dark  on  storing  and  steaming  and  twice  as  dark 
with  Methylene  Blue  as  the  sample  treated  in  a 
warm  alkahne  and  then  in  a  warm  acid  bleaching 
bath.— F.  W.  A. 

Patents. 

Proofing  canvas  and  tike  textile  fabrics  :  Process  for 

.      .T.   Inglis.   Dundee.      Eng.   Pat.   101,894, 

Jan,    13,    1916    (Appl.    No.  573    of    1916),    and 
June  14,  1916  (Appl.  No.  8403  of  1916). 

Colour  shades  of  regular  or  irregular  character 
are  produced  by  proofing  canvas  and  like  textile 
fabrics  «-ith  two  solutions  of  "  cupra-ammonia." 
to  one  of  which  is  added  an  inorganic  agent, 
e.g.,  a  chromate,  and  to  the  other  an  organic, 
agent,  e.g..  gallic  or  tannic  acid.  The  two  solutions 
may  be  applied  separatelv  or  after  admixture. 

— F.  W.  A. 

Waterproofing  fiiirous   materials  ;     Process   of  - 


and  product.  W.  W.  Carter,  Needham,  Assignor 
to  The  Newton  Co.,  Newton.  Mass.  U.S.  Pat. 
l,202,803,Oct,31,1916.Dateof  appl., Oct.22, 1914. 

Fibrous  materials  are  waterproofed  by  im- 
pregnating with  a  molten  insoluble  soap  mixture 
containing  a  soap  possessing  tough  and  elastic 
properties  when  solid  and  another  soap  intro- 
ducmg  qualities  of  softness  and  flexibility,  and 
allowing  the  soap  to  solidify  in  the  fibres.  A 
molten  mixture  of  one  part  of  the  lead  soap  of 
oleic  acid  to  nearly  two  parts  of  Chinese  wood  oil 
soap  is  specially  claimed. — F.  W.  A. 

Dyeing  hairs,  furs.  etc.  ;  Process  for  - 


.  Farbw. 
vorm.  Meister,  Lucius,  u.  Briining.  Ger.  Pat. 
294.184.  July  9.  1915. 

The  material  is  treated  with  a  solution  of  a  tri- 
aminodiphenylaniine  or  a  homologue  thereof  or  of 
a  corresponding  sulphonic  acid,  with  or  without 
an  oxidising  agent.  .Suitable  triaminodiphenyl- 
amines  are  obtained  by  condensation  of  phenylene- 
or  toluyleuediamines  or  their  sulphonic  acids  with 
chlorodinitrobenzene,    and   subsequent   reduction. 

—A.  S. 

Dyeing  leather,  silk,  cotton,  wood,  and  paper,  and 
preparation  of  water-,  oil-,  and  lake-colours.  F. 
Fresenius  and  A.  Zimmer.  Ger.  Pat.  294.572, 
Dec.  24.  1914.  Addition  to  Ger.  Pats.  291,138 
and  293.2.32  (this  J.,  1916,  834.  1057). 

The  use  of  ammonium,  potassium,  or  sodium 
molybdate,  together  w-ith  aromatic  hydroxy  or 
amino  compounds,  with  or  without  addition  of 
metallic  salts,  for  dyemg  leather.  sUk.  cotton, 
wood,  and  paper,  and  for  the  preparation  of  water-, 
oil-,  and  lake-colours,  is  claimed, — A.  S. 
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^^oo^-like  effects  on   cotton    iabrics ;  Production   of 

.     Heberloin  iiml  Co..  Wattwill,  Switzorland. 

lior.  Pat.  2i>4..">71.  Jvilv  IS.   HU4.     AiUlition  to 

CiiT.  Put.  290,414  (see  i"r.  I'at.  408,821  of  VOli  ; 

this  J..  11114.  S).V.)). 

The   in»t.>rial   is   troatei)    with    svilphiiric   acid  of 

49'_ol-B.     (sp.sr.     1514     to     l-54l>).     washed,   i 

ineixerisod    without    tension,   and   again    washed. 

" — ^\>  ft. 

Printing  iabrics  tcith  colours  which  "  run  "  or  , 
■•  bleed/'  W.  Koessmgh.  Neonendaivl,  llolland. 
Gcr.  Pat.  294,(501),  June  10,  1914. 
The  printing  paste  contains  a  dyestuft"  or  dye- 
stuffs,  an  alkali  or  alkaline  substftnce.  and  a 
reducinc  substance  capable  of  converting  the 
dyestutts  into  leuco-coiupcninds,  and  in  addition 
a  developer,  i.e..  a  substance  or  substances  capable 
of  ctimbining  with  diazo  compounds  in  alkaline 
solution  ti>  form  insoluble  azo  dyestulTs.  This 
paste  is  printed  on  the  fabric,  which,  if  necessary, 
mav  l*  nrst  soaked  in  water  or  in  a  dilute  solution 
of  a  thickeiung  agent  ;  the  printed  material  is 
steamed  to  pn'duce  the  leuco-compo\mds,  then 
fia-ssed  through  a  slop  padding  machine  to  cause 
the  developer  to  "  run  "  or  "  bleed,"  and  after- 
wai-ds  through  a  diazo  solution. — A.  S. 

Manufacture  of  chromium  compounds  of  azo  dye- 
stuffs  containing  groups  capable  of  bein<i  chromed, 
and  process  of  dyeing  ineretcith.  Eng.  Pat. 
15,45t>.      .*?«•    IV. 

Vn.— ACIDS ;  ALKAUS ;  SALTS ;  NON- 
METALUC  ELEMENTS. 

Blearhitu/  poicder  stipplies.     Committee  appointed. 

Tke  Ministry  of  JIunitions  has  appointed  a  repre- 
sentative Committee,  called  the  ISleaching  Powder 
Users  Committee,  imder  the  diairmanship  of 
Colonel  Alan  Sykes,  M.P.,  to  advise  and  consult 
with  tlie  Munitions  Department  as  to  the  needs 
of  the  users  of  bleacliing  powder.  All  users  of 
bleaching  powder  who  are  experiencing  difficidties 
in  obtaining  their  supplies  are  requested  to  com- 
muni<'ate  with  the  Secretary  of  the  Committee  at 
4,  Norfolk  Street,  :Manches'ter. 

Waste  lyes  from  the  potash   industry  :  Removal  of 

sulphates  from .   H.  Hof.   Chem.-Zeit.,  1916, 

40,  !S93. 
It  Ls  pointed  out  that  the  process  claimed  in  fier. 
Pat.  270,020  of  1912  (this  J.,  1914,  422)  for  the 
removal  of  suljthates  from  the  waste  lyes  by  me.-ins 
of  <ali  ivuu  I  hloriilehas  been  previous!  v  investigated 
by  .S.hwai7;  (Dingl.  Polyt.  J,.  1876,  219,  34o— SHQ), 
who  proved  that  the  precipitate  obtained  when 
magnesium  chloride  is  pre.sent  consists  of  gypsum, 
not  syngenite  (KjSOj.CaSOi.H.O).  Ry  agitating 
waste  lyes  containing  potassium  and  magnesium 
sulphates  with  finely  powdered  anhydrous  cah  ium 
sulphate.  sf>me  syngenite  was  formed,  but  even 
after  24  hours  only  about  one-halt  of  the  soluble 
sulphate  had  been  precipitated. — W.  R.  S. 

Oxitlisinri  agents  ;    Potential  changes  on   illumina- 
tion of .     T.  Swensson.      Z.  phvsik.  Chem., 

1916,  91,  624— <i:iO.  J.  Chem.  Soc".,  1916,  110, 
ii.,  548. 
The  author  has  studied  the  influence  of  ultra- 
violet light  on  the  oxidation  potential  of  a  solution 
of  potas,sium  bichromate  and  sulphurii-  acid. 
Solutions  of  potassium  bichromate  and  suliibiirio 
acid  were  placed  in  quartz  vessels  and  the  potcnti.al 
mea,sured  again.st  a  platinum  electrode  in  tlic  usual 
way.  The  solution  was  then  subjected  to  the 
light  from  a  nienury  lamp,  and  the  potential 
again  mea-sured  after  the  light  had  been  removed. 
The  potential  rapidly  rises  when  the  .solution  is 


ilhmiinated.  and  on  removing  the  light  it  slowly 
falls  again.  The  same  elfect.s  are  observed  whether 
the  platiniun  electrode  is  present  in  the  solution 
when  it  is  illuminated  or  not.  The  cavise  of  the 
large  change  in  potential  is  in  some  wa\-  due  to  a 
mutual  action  of  the  liichromate  and  sulpluiric 
acid,  since  both  potissium  bichromate  solution 
and  sulphurii'  aciil  when  submitted  alone  to  the 
action  of  the  light  only  give  a  lowering  of  the 
])Otential,  whereas  chromic  acid  solution  givs-s  a 
slight  increase.  Experiments  with  A'/l-,  A'/2- 
and  A'  3-solut ions  show  that  the  increase  of 
potential  is  indeiiendent  t)t  the  concentration.  In 
the  case  of  a  solution  of  1  n\ol.  of  potassium  bichrom- 
ate and  4  mols.  of  s\di)huric  acid  per  litre,  the 
increase  in  the  potential  bv  illumination  is  0-2280 
volt. 

Mercury  stills  ;    Volumetric  delenninatioti  of . 

Evaluation   of  mercuric  chloride  compresses.     G. 

Adanti.     Boll.  Chim.  Farm.,  1916,  55,  553—554. 

J.  Chem.  Soc,  1916,  110,  ii.,  579 — 580. 
The  method  is  based  on  the  reduction  of  mercury 
salts  to  metallic  mercury  by  means  of  formalde- 
hyde in  presence  of  potassium  hydroxid<;.  The 
mercury  is  treated  with  excess  of  a  standard 
iodine  solution,  the  excess  of  the  latter  over  the 
amount  required  to  convert  the  mercury  into 
mercuric  iodide  being  determined  V)y  titration 
with  standard  sodimn  thiosulphate  st>lution. 
The  method  is  rapid  and  gives  very  exact  rcsidts, 
and  is  carried  out  as  follows.  One  gram  of  the 
mercuric  salt  or  of  the  mercuric  chloride  compress 
is  treated  with  a  little  water  and,  if  necessary, 
sodium  cliloride  to  dissolve  the  mercuric  salt,  the 
solution  being  made  up  to  250  c.c.  Fifty  c.r.  of 
the  liquid  i.s  niixed  in  a  beaker  with  5  c.c.  of 
formalin  (aliout  40%  aqueous  formaldehyde 
solution)  and  10  c.c.  of  33 °o  sodium  or  potassium 
hydroxide  solution,  and  the  whole  heated  on  a 
water-bath  for  a  few  minutes  and  then  allowed 
to  cool.  The  liquid  is  now  neutralised  with  aictic 
acid  and  the  precipitated  mercury  collected  and 
washed.  Filter  and  precipitate  are  shaken  with 
100  c.c.  of  water  slightly  acidified  with  acetic 
acid  rind  exactly  20  c.c.  of  A'/IO  iodine  sohition 
until  all  the  n"iercury  has  passed  into  solution 
as  mercuric  ioilide,  and  the  excess  of  iodine  is 
estimated;  1  c.c.  of  A'/lO-iodine  =001  grm.  of 
mercury  or  001355  grm.  of  mercuric  chloride. 

Lead  arsenates.  Equilibrium,  in  the  system  PbO, 
As,Oi,H/J.  C.  C.  McDonnell  and  C.  M.  Smith. 
J.  Amer.  Chem.  Soc.  lOlti,  38,  2306—2369.  (See 
also  this  J.,  1916,  11.54.) 

The  three-component  system  PbO.jVsjO^,  and  IIjO 
can  be  easily  investigated  as  far  as  mono-  and 
di-lead  arsenates  are  concerned,  but  the  system 
as  such  cannot  be  followed  beyond  di-Iead  arsenate 
owing  to  tlie  insc-lubility  of  lead  hydroxide. 
Ammonia  seemed  partii  iilarly  suitable  as  a  base 
to  produce  tlie  desired  alkalinity.  The  use  of 
ammonia  in  such  a  system  intr.-duces  a  fourth 
component,  but  by  keeping  its  concentration 
constant,  the  system  will  Ijehave  like  a  tliree- 
component  on('.  The  residts  oljtained  are  given 
in  a  table  and  graph.  They  show-  that  the  action 
of  dilute  ammonia  on  di-lead  ortho-arsenate  pro- 
ceeds as  follows  : — (1)  Transposition  to  tri-le^d 
ortho-arsenate,  the  supernatant  solution  re- 
maining constant  at  the  (NH4)2HAs()4  stage 
until  transformation  is  complete.  (2)  Formation 
of  solid  solutions  ranging  from  tri-lead  areenato 
to  a  basic  areenafe  (molecular  ratio  PbO,iVsjOj  = 
3-253),  beyond  which  no  furtlier  cliango  occurs. 
About  100  grins,  of  tri-lead  arsenate  was  prepared 
by  treating  <li-lcad  arsenate  with  the  tlieoretical 
amount  of  A',  10  .-immonia,  as  calculated  from  the 
data  given.  The  product  contained  a  small 
amount  of  water   not  expelled  at   110"   C.     It  is 
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an  amorphous  powder  with  a  sp.gr.  of  7-00  at 
15°, '4°  C  CrystaUisi'd  tri-load  arsenate  (an- 
hydrous) preparid  by  fusion  had  a  sp.gr.  of  7'30 
at  15Vi°  C— T.  H.  B. 

Vanadic   acid  ;     Reduction   of  •    by   hydriodic 

acid.     G.  Edgar.     J.  Amer.  Clieiii.  Soc,   1910, 
38,  2369—2377. 

Ai'C'OuiiiNG  to  Ditz  and  Bardarli  (/,.  aiiorg.  Cheni., 
191.").  93,  97)  the  I'eduttion  of  vanadic  iicid  by 
hydriodic  acid  at  the  ordinary  tcniporatiire  pro 
ceeds  irregularly,  but  tlio  amount  of  iodine 
liberated  corresponds  apjiroximately  to  the  reduc- 
tion o£  quinquevalent  to  trivalent  vanadium. 
Their  results  were,  however,  jjrobably  vitiated 
by  the  eft'ects  of  atmospheric  oxidation,  for  on 
allowing  the  reaction  to  take  place  in  an  atmos- 
phere of  hydrogen,  the  author  found  tliat  reduction 
to  the  quadrivalent  condition  is  ciuantitativc 
even  when  the  concentration  of  acid  is  tliree  times 
and  that  of  iodide  four  times  that  used  by  Ditz 
and  Bardach.  The  mechanism  of  the  rea<tion 
between  vanadic  acid  and  the  halogen  acids,  and 
the  influence  of  various  factors  upon  the  equi- 
librium is  discussed,  and  it  is  considered  tliat  the 
conflicting  results  of  dift'erent  investigati>rs  are 
due  to  neglect  to  take  into  consideration  tlie  effect 
on  the  reaction  of  the  concentration  of  the  halogen 
ion,  the  concentration  of  the  VO  +++  ion, 
the  discharging  potential  of  the  halogen  ion, 
and  removal  of  the  lil)erated  halogen  from  the 
solution  (usually  by  boiling,  evaporation,  extrac- 
tion, or  by  reaction  with  a  metal). — T.  H.  B. 

Tungsten    derivatives:    Analysis    of    certain ■ 

O.   R.   Sweeney.     J.   .>Vmer.   Chem.   Soc.   1916, 
38.  2377—2383. 

Pecuijab  difficulties  are  met  with  in  the  analysis 
of  "  complex  inorganic  acids,"  particxdarly  in 
connection  with  the  separation  of  phosphoric  and 
vanadic  acids  from  molybdic  and  tungstic  acids. 
It  was  found  that  in  presence  of  a  tungstate 
arsenic  is  expelled  only  with  great  difficulty  from 
an  ai'senate  even  when  heated  in  a  stream  of  dry 
hydi-ogen  cliloride.  By  heating  at  a  temperatxu'e 
a  few  degrees  below  that  at  which  volatilisation 
of  tungstic  acid  takes  jilace,  however,  all  the 
arsenic  can  be  removed.  An  antimonio-tungstate 
when  treated  in  a  similar  manner,  also  gave 
concordant  results.  Wlien  dry  hydrogen  chloride 
was  passed  over  a  sodium  vanadio-tungstate  the 
vanadium  volatilised  as  a  red  vapour  condensing 
to  a  reddish-brown  liquid  (the  oxychloride).  The 
residue  was,  however,  soon  reduced  to  a  bi-owuish 
mass,  no  longer  attacked,  but  by  inti>oducmg 
chlorine  gas  along  with  the  hydrogen  chloride 
the  vanadic  acid  was  rapidly  and  completely 
expelled.  The  appearance  of  the  red  vanadium 
oxycliloride  proved  a  delicate  test  for  vanadium. 
A\nien  this  no  longer  showed,  it  was  always  found 
that  the  vanadic  acid  had  been  completely  ex- 
pelled. For  e.stimating  the  vanadium  after  volatil- 
isiition,  the  volumetric  method  using  potassium 
permanganate  was  found  best  suited  to  the  con- 
ditions of  the  experiments.  It  was  proved  that 
no  loss  occurred  on  evaporating  a  strong  hydro- 
chloric acid  solution  of  vanadium. — T.  H.  B. 


-.     J.  B.  Hill.    J. 


molybdenum  derivative,  MoaticHCl.tHjO  pre- 
pared by  Rosenheim  and  Kohn  (Z.  anorg.  Chem., 
1910,  68,  1).  The  alkaline  solution  of  this  com- 
piivmd  oxidises  re.adily  and  from  the  solution, 
stable  liydrates  of  trivalent  and  quadrivalent 
tungsten  were  obtained. ^T.  U.  B. 

Yttrium ;  Purification  and  atomic  weight  of  - 


Tungsten;   New  derivatives  of 
Amer.    Chem.    Soc,    1916,    38,    2383-2391. 

The  action  of  chlorine  on  tungsten  metal  to  form 
the  hexachloride  is  catalysed  to  a  remarkable  degree 
by  the  presence  of  a  small  amount  of  pla^tinum 
black.  In  presence  of  the  latter  20  grms.  of  pure 
tungsten  was  converted  into  the  hexachloride  in 
li— If  hours,  whereas  in  absence  of  platinum, 
seven  houi"s  was  required  to  convert  10  grms.  of 
tungsten.  By  the  action  of  sodium-amalgam 
on  the  hexachloride  the  author  obtained  the 
■  iimpound,     W6Cli,.2HCl,9H,0,     resembling    the 


B.   .S.    Hopkins   and   O.    W.   Balke.     J.   Amer. 

Chem.  Soc.  mili,  38,  2332—2347. 
The  ignition  of  the  sulphate  to  oxide  is  not  a  satis- 
factory method  for  determining  the  atomic  weight 
of  jiitrium,  since  the  result  may  vary  widely 
according  to  length  of  time  and  temperature  of 
ignition  ;  the  anhydrous  sidphates  are  extremely 
hygroscopic,  and  thei'e  is  uncertainty  In  regard  to 
the  complete  expidsion  of  the  sidphuric  acid. 
In  preparing  p\u'e  yttria  the  three  methods  of 
p\irification  may  be  smnmarised  thus  :  (a)  Frac- 
tional precipitation  with  potassium  chromate  is 
effective  for  removing  considerable  quantities  of 
other  rare  earths  from  yttrium,  but  will  not 
remove  all  the  erbium  or  holmium.  (b)  Fi-actional 
precipitation  with  dilute  ammonia  solution  is 
tedious,  and  does  not  produce  pure  yttria.  (c) 
I^Yactionation  with  soilium  nitrite  is  both  a  rapid 
and  effective  means  of  freeing  j'ttrium  material 
fixjin  admixtures  of  erbium  antl  holmium.  The 
hydi-ates  Y,{S0i)3,SH,0  and  YCl3,6H,0  were 
found  to  be  too  variable  for  use  in  atomic  weight 
determination.  The  atomic  weight  of  yttrium 
was  determined  by  the  ratio  Y,03:2YCl3,  using 
material  from  six  (iilTereut  fractions.  The  average 
of  the  values  obtained  is  88-9.— T.  H.  B. 


CondvLclivity  water  ;  Preparation  of  - 


J.  Ken- 


daU.  J.  xVmer.  Cliem.  Soc,  1916,  38,  2-160-2466. 
One  distdlation  of  tap  water  from  various  sources, 
after  addition  of  a  few  cc  of  Xessler  reagent, 
using  Jena  glass  vessels  and  a  block  tin  condenser, 
Yielded  water  of  specific  cfmductivity  0-9  x  10~^  at 
25°  C.  By  redistUlinsj  in  sili<'a  vessels  water  of 
specific  conductivity  "0-2  to  0-6  x  10-«  at  25°  C. 
was  obtained,  but  on  standing  the  conductivity 
rapidly  increased  to  and  remained  constant  at 
0-8  to  0-9  X  10-6  at  25'  C.,  the  specific  conductivity 
of  a  saturated  solution  of  carbonic  acid  under 
atmospheric  conditions  (see  this  J.,  1916,  2t)9). 
A  lower  permanent  specific  condxictivity  for  water 
than  0-8  to  0-9  x  10-«  at  25°  C.  cannot  be  obtamed 
unless  strict  precautions  are  taken  to  prevent 
access  of  air.  It  is  suggested  that  in  preparing 
water  for  conductivity  experiments  the  aim  shoxild 
be  to  exclude  all  impurities  other  than  carbonic 
acid,  an  exact  <orrection  being  made  for  the 
latter.— T.  C. 

Graphites  ;  Oxidation  products  of  various .     A. 

Lang.     Montan.    Rundschau.     1916,     19,    1 — 3. 

J.  Chem.  Soc,  1916.  110,  ii.,  561. 
The  use  of  molten  alkali  for  the  purification  of 
scraphite  is  liable  to  cause  changes  in  its  constitu- 
tion, and  hydrochloric  and  hydrofluoric  acids,  etc, 
are  to  be  preferred  for  the  purpose.  Oxidation 
of  graphite  by  means  of  permanganic  acid  gives 
ijraphitic  acids  of  variable  composition,  and  more 
uniform  results  are  obtained  with  a  mixture  of 
concentrated  sulphuric  and  nitric  acids  and 
potassium  chlorate.  There  are  two  graphitic  acids 
occurring  in  leaflets,  .Ustingiilshable  from  one 
another  in  colour  and  composition.  The  graphitic 
acids  from  Acheson,  Ceylon,  and  Russian  blast- 
furnace £;raphite  are  yellow,  whilst  those  from 
Siberian.  Italian.  Corean.  and  cast-iron  graphit| 
are  green,  the  former  being  ri<her  in  carbon  and 
poorer  in  oxvgen  than  the  latter.  Artificial,  ncn- 
intumescent "  graphites  give  graphitic  acids  of 
approximately  the  same  composition  as  the 
intumescent  natural  variety.  Cast-iron  graphite, 
however,  forms  an  exception,  as  it  approximates 
in  its  beha%-iour  to  the  natural  non-intumescent 
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varieties.  The  «xil»ur  of  the  graphitic  acids 
diminishes  in  intensity  in  tlie  liiiht.  lV>l(>nged 
washins:  tn<nsft>in\s  thoin  iul'i  a  coUnidal  niiHlifu-a- 
tion.  whilst  en  further  oxidation  or  loni;-iontinu?d 
heatini;  at  1:J0"' — 1 W  C.  tliey  assvinie  a  darker, 
eartliy-l)i-own  colour.  In  liotli  lases  disinlcirrative 
oxidation  occurs. 

Carbon   and   nUrotjen  :   Conibinatiuit   oi at   the 

ordiiiari/  tcttii>cratiirr.  A.  P.  Lidov.  ]>{>.  -1. 
Kharkov.  lt>U>. 
In  presence  of  catalytic  iivn,  the  inteniction  of 
carbon  an<l  air  (fri'ed  fn>m  carbi>ii  dioxide)  in  the 
cohi  consists  tii-st  in  tlie  ijasituation  of  the  solid 
carlxin  with  formation  of  the  siinjilest  nitwgen- 
carK'n  compounds,  namely,  active  a-  and  inert 
)3-monocyanot:en.  The  oxygen  of  the  air  does  not 
take  jwirt  in  the  initial  staiie  of  the  piiicess ; 
this  result  ajirees  with  those  of  tlie  author's  cjirlier 
experiments  with  pure  oxy^;en  u»  (he  cold,  which 
showed  that  under  such  conditions  carbon  does 
not  undergo  the  slightest  gasification.  In  the 
second  phase  of  the  pi-ocess,  the  a-monocyanogen 
is  oxidised  to  the  sta>)le  a-oxan.  OCN.  and  possibly 
to  peroxan.  O.VS.—T.  H.  1'. 

Carbon  ;  Oxidation  of by  air  at  loir  tempera- 
tures in  presence  of  iron  and  other  metalti.  A.  P. 
Lidov.  Reprint,  pp.  11.  Charkov.  19Ui. 
ExPEKTMENTS  have  been  made  on  the  oxidation 
of  finely  divided  carbon  in  the  air  at  low  tem- 
peratures in  presence  of  lead,  nickel,  iivn.  and 
other  metals.  Charcoal  activated  with  lead  does 
not  lose  its  activity  for  a  very  long  time,  whereas 
that  activated  with  nickel  or  iron  loses  it  r.-ijiidly, 
probably  because  the  metal  precipitated  on  the 
surface  of  the  charcoal  undergoes  conversion  into 
its  higher  oxide.  The  specific  gravity  of  the  gas 
gi\'ing  a  pri^cipitate  in  barium  hydroxide  solution 
and  obtained  by  the  oxidation  of  carbon  activated 
by  means  of  lead  is  always  less  than  that  obtained 
from  carbon  activated  with  nickel  or  ii-on  and  is, 
on  the  average,  verv  near  to  the  specific  gravity  of 
oxan.— T.  H.P. 

A'atural    U7nestoncs  ;     Carbon     dioxide     irom . 

A.  P.  Lidov.  pp.  35.  Charkov,  lOlti. 
A  XCJIBEU  of  samples  of  calcspar.  aragouite, 
friable  lunestones  such  as  chalk,  dense  limestones 
such  as  marble,  etc..  have  been  decomposed  with 
acid  and  the  specific  gravity  of  the  evolved  gas 
measured,  \arialile  results  were  obtained,  the 
values  for  the  gas  from  ralcite  being  exceptionally 
low.  In  explanation  ot  thus  phenomenon,  it  is 
suggested  that  many  limestones  contain  a  more 
or  less  considerable  pi-oportion  of  a-oxan.  OCN, 
in  addition  to  the  combined  carbon  dioxide ; 
owing  to  its  ease  of  formation,  a-oxan  may  exis1> 
in  wide  distribution. — T.  IL  P. 

Colloidal  iodine.  II.  Bordier and  G.  Rov.  Comptes 
rend..  1016.  163,  .5K7— 599.  (See  this  J..  1910, 
9t)2  and  1058.) 
Iodine,  dissolved  in  pure  water,  is  in  the  colloidal 
state,  but  is  in  the  form  of  "  amicrf)ns  "  too  small 
to  be  seen  by  the  ultramicroscope.  The  presence 
of  gelatin,  in  suitable  pi-oportions.  has  the  elTect 
of  facilitating  the  union  of  the  amicroiis  into 
larger  particles  visible  in  the  idtra-inicro.scope. 
By  submitting  the  pseu<lo-solution  of  iodine  in 
gelatin  to  a  potential  diflerence  f>f  (i2  volts,  the 
particles  are  displaced  towards  the  positive 
electrode,  and  are  therefore  chai-ged  negatively  ; 
the  discharge  of  most  of  the  partiiles  Is  complete 
and  the  iodine  resumes  its  crystalline  form.  In  the 
pre.sence  of  a  small  qvi.antity  of  .sodium  tliio- 
sulphat*',  however,  the  discharge  is  not  completed, 
althougli  the  partiiles  are  displaix-d  towards  the 
positive  electrode,  but  a  deep  red-brown  eoagtdum 
Ls  formed  showing  masses  »f  agglomerated  granules 
without  any  appearance  of  crystalline  fonn. — B.  N. 


Separation    of    lilhinni    from    other    alkali    met(tls. 
P;dkin.     See  XXllI. 

Patents. 

(a)  SnljOnirie  acid  ;     I'rocess  of  makiny  and 

calalyser   therefor,     (h)    Proee.is    of  making   sul- 
phuric    anhydride.      (i)   Contact     material.      (A) 
and  (n).     C.  Ellis.  Montdair.  N..T.,  (c)  C.  Ellis. 
Jlontclair.  and  II.  if.  Weber.  Kast  Orange,  N..T., 
Assignors      to      JOllis-Foster     Co.      U.S.      Pats. 
1.201.111.     1.201.N2.    and    1.204,143,    Nov.    7. 
lOUi.      Dates   of   appl..    (.\)   .Tan.   29.    l»l(i.    (B) 
Dec.  »i,  1915,  (r)  Dec.  17,  1915. 
(A)  In    the   manufacture   of   sulphur   trioxide    by 
passing  sulphur  dio5dde  and  oxygen  over  a  cata- 
lyst, tlie  catalyst  consists  of  an  intimate  mixture 
of    active   voluminous    chromiuni    oxide    and    an 
oxy-compound  of  an  easily  fusible  heavy   metal, 
which    is    capable    of    absorbing    sulplnu'    dioxide 
and  acts  as  binding  agent  for  the  chromium  oxide 
but  does  not   comliine  with   it.      (H)  The  catalyst 
consists   of   a    mixtiue   of    voluminous    chromium 
oxide  and  tin  oxide,  one  of  them  l)eing  in  excess 
of  the  amount   required  for  the  |)roduction  of  tin 
chromate,  and  oni'  of  the  oxides  being  catalytically 
active,      (c)    The    catalyst     consists    of    a    porous 
mixttu'e    of    chromium    oxide    and    an    activating 
agent  ;     this    may    !)e    obtained    for    example    by 
heating  together  a  mixture  of  ammonium  l)icbrom- 
ate  and  tin  chloride,  or  a    mixture  of   chromium 
and  tin  oxides  wit  li  an  organic  substance, — B.V..S. 

Nitrous    r/ascs  ;     Process    of   converting    into 

concentrated  nitric  acid.  O.  .Jensen,  Rjukan. 
Assignor  to  Norsk  llydro-Elektrisk  Kvaelstof- 
aktieselskab,  Christiania,  Norway.  U.S.  Pat. 
1.197,295.  Sept.  5,  191  (i.  Date  of  appl.,  ^Mav 
27,  1910. 
NiTROSULPHONiC  acid,  olitained  by  absorbing 
nitrous  gases  in  concentrated  sulplun-ic  acid.  Is 
denitrated  by  passing  it  down  a  tower  containing 
acid-resisting  material,  where  it  meets  dilute 
(60°,,)  nitric  acid  va])our  and  air  (or  oxygen) 
entering  at  the  l)ase.  By  condensing  the  vapours 
leaving  the  tower,  red  fuming  nitric  acid  Is  ob- 
tained, and  this  is  decolorised  by  blowing  air 
through  it.  The  nitrous  gases  so  hberatcd,  to- 
gether with  the  unconden^ed  vapours  from  the 
denil rating  process,  are  passed  into  water,  .md  tlie 
dilute  nitric  acid  obtained  is  used  for  further 
denitration.  In  this  way  coiuenl  rated  nitric  acid  is 
produced  ilirectly  from  niti'osuljihonic  acid, and  the 
resulting  sulphuric  acid  is  of  about  80%  strength, 
so  that  it  requires  but  little  further  concentration 
to  make  it  available  for  absorbing  fresh  quantities 
of  nitrous  gases. — E.  II.  T. 

Hydrochloric  acid,  sodium  sulphate,  and  magnesium 

sulphate  ;     Process    of   obtaining    .      W.    C. 

Kerr.  Catonsville.  hid.  U.S.  Pat.  1,203,357, 
Oct  31.  1910.  Date  of  appl.,  Apr.  4,  1914. 
A  MlXTrnE  of  nitre  cake  and  magnesium  chloride, 
in  the  juoportion  of  two  iiic  lecides  of  tlic  former 
and  one  of  tlie  latter,  is  hi'.ited.  witli  a  little  water, 
to  about  200  C.  Hydrochloric  acid  is  (solved 
and  a  mixture  of  sodium  and  magnesimn  sulphates 
remaias. — B.  \'.  S. 

Zinc    sulphate  ;      Mtunifaeturc     of    .     Metals 

Kecoverv.   Ltd..  and  H.  W.  E.  iVIacTvor,  West- 
minster.'    Eng.  Pat.   12.799.  Sept.  7,   1915. 
Okks    containing    zinc    and    h^ad    suljiliides    and 
admixed   iron  are  ground   in  presence  of  concen- 
trated  zinc   snlpliate   licjuors.   and   separated   into 
fine    sands    an<l    slimes.     The    ferruginous    sands 
]    are  roasted  to  convert  tbi'  zinc  into  sulphate,  and 
it   the  iron  conlunt   bi>  low.   feriic  oxich;,  obtained 
]    preferably   from   t!ie   residue  of  a   previous  ro:ist. 
I    is  added  to  the  charge,  to  accelerate  the  oxidation 
i    of   sulphur   dioxl<le   to   the   trioxide,    therel)y    in- 
i    creasing  tlie  yield  of  zini-  sulphate.     Tlie  i-oasted 
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;ind  piirtially  cooled  matorial  is  extracted  witli 
dilute  suliihuric  ncid  in  a  loacliiii'^  tank  or  lofafiiif; 
liaiTfl.  w  liiTcliy  lidth  l).>sir  zinc  .sulpliatc  and  zinc 
oxide  >,'<>  into  solution.  'I'lic  iron  in  t  lie  leacli  liquor 
may  be  reniovi'd  Iiy  treatmi^nt  with  zinc  oxide 
and  injiM-tint;  luxated  air  ;  the  precipitated  tcrric 
hydroxide  lii'lp.s  to  liind  the  residual  lead  ore  and 
to  improve  it  for  suhseciuent  treatment  in  the 
tlast  furnace.  If  much  iron  be  pre.'sent  in  the  ore, 
an  excess  of  acid  is  used  for  leaching,  (lie  iron 
in  tlie  solution  is  oxidised  to  the  ferric  state,  and 
unroii.sted  slime.s  are  added  and  well  .stirred 
in:  Fej(SO.)j  +  ZnS=2Fe.SO,-,-ZnS04fS.  This 
action  is  carried  out  under  an  excess  pressure  of 
i — 1  atmospliere  an<l  in  presence  of  an  excess  of 
zinc  sulphide.  The  zinc  sulphate  liquor  may  be 
evaporated  and  the  residue  roasted  and  extracted 
wilh_  dilute  acid  to  eliminate  the  iron  ;  or  it  may 
Vie  treated  with  more  acid,  evaporated  to  yield 
luono-  or  di-hydrated  zinc  sulpliate.  the  mother 
liquor  rich  in  iron  hein^  used  for  treating  raw 
slimes  ;  or  it  may  lie  purified  from  iron  by  the 
action  of  the  zinc  oxide  cont<iined  in  tlie  sulphated 
roast. — E.  H.  T. 

Sodium  perborate  :    Elect roh/lic  production  of  ■ 


Deutsche  Gold-  und  Silber-Sclieidenan.stalt, 
vorm.  Roessler,  Frankfort,  Germany.  Eng. 
Pat.  100.152,  Mar.  1.  1916.  Under  Int.  Conv., 
Mar.  10,  lilirj.  (.\ppl.  No.  3801  of  lOlli.) 
In  the  electrolytic  production  of  sodium  perborate 
the  cathode  may  be  composed  of  substances  such 
as  lead,  iron,  nickel,  copper,  or  carbon  which, 
per  sc  or  as  compounds,  have  a  decomposing  action 
on  the  perborate.  Except  in  the  case  of  nickel, 
it  is  necessary  to  protect  the  cathode  at  the  surface 
of  the  liquid  Ijy  a  coating  such  as  platimun  or 
varnish,  or  by  a  rubber  sleeve. — B.  V.  S. 

Sodiuyn  and  potassium  S'llts  ;    Separation  of . 

H.  P.  Bassett,  Catonsville,  Assignor  to  The  Spar 
Chemical     Co.,     Baltimore,     Md.  U..S.    Pat. 

1,194,465,  Aug.  15.  1916.  Date  of  appl..  Mar.  8, 
1915.  (See  also  this  J.,  1914,  484.) 
To  a  solution  containing,  e.g.,  90  pts.  of  sodium 
sulphate  and  10  pts.  of  potassium  sulpliate,  sodium 
chloride  is  added  in  equimolecular  proportion  to 
the  pot-assiuni  salt,  and  the  liquid  Is  evaporated 
until  sufficient  sodium  sulphate  lias  separated 
to  leave  an  amount  of  potassium  chloride  in 
solution  equal  to  40  °o  of  the  total  dissolved  salts. 
The  mother  liquor  is  then  treated  with  sodium 
nitra;«  (in  amount  ecpumolecidar  to  the  potassium 
chloride),  and  the  solution  is  evaporated,  whereby 
sodium  chloride  and  sidphate  crystallise  out  from 
tlie  hot  liquid  ;  and  these  are  used  for  the  treat- 
ment of  a  new  batch  of  the  mixed  sulpiiates.  The 
potassium  nitrate  left  in  the  mother  liquor  is 
crystallised  out,  leaving  sodium  chloride,  sodium 
nitrate,  and  about  15  °o  of  potassium  nitrate  in 
solution  ;  it  is  separated,  rc-dissolved  in  water, 
added  to  the  original  solution  of  mixed  sulphates 
(so  that  equimolecular  proportions  of  sodium 
sulphate  and  potassium  nitrate  are  present),  and  on 
evaporating,  potassium  sulphate  crystallises,  w-hich 
is  removed  and  washed  with  hot  water.  The 
wash  water,  containing  chiefly  sodium  nitrate, 
together  with  the  mother  liquor  from  the  potassium 
nitrate  crystallisation,  is  added  to  the  solution  con- 
taining 40  %  of  potassium  chloride,  instead  of  fresh 
sodium  nitrate.  The  reagents  are  thus  used  over 
and  over  again,  the  only  materials  separated  being 
sodium  sulphate  fi-om  the  first  evaporation  and 
potassium  sidphate  from  the  last. — E.  H.  T. 

-  and    the    manu- 


Alumina  ;    Crystalline    fused - 

facture   thereof.     F.    J.    Tone,    Assignor   to   The 

Carborundum   Co.,    Niagara    Falls,    N.Y.     U.S. 

Pat.   1,192,709,  July  25,   1916.     Date  of  appl., 

Dec.  1,  1914. 
A  CHAKGE  of  aluminons  ore,   e.g.,   bauxite,  with 


or  without  ii  small  proportion  of  i  arhon.  is  heated 
to  a  temperature  several  hundred  degrees  above 
its  melting  point,  in  an  (electric  furnace,  and  is 
then  run  o(f  into  .i  shallow  mould  iu  wliich  it 
fpiickly  solidities.  The  solid  jiroduct  is  groiinil 
and  consists  of  ahunina  crystals  (mostly  0  01  to 
0:<  mm.,  with  an  average  diami-tir  of  abcnit  01 
mm.)  and  a  uniforndy  distriljuted  "  residual  basis," 
composed  mainly  of  compounds  of  titaniinn,  iron, 
and  silicon,  derived  from  iuqiurities  in  the  ore. 
It  is  siiperior  to  ordinary  crystalline  fused  alumina 
as  an  abrasiv<:. — F.  .SoDN. 

Sulphuric  acid  chamber.  J.  Harris,  .Sheffield,  and 
D.  H.  Thomas,  Morriston,  Wales.  U.S.  Pat. 
l,203,615,Nov. 7, 1916. Date  of  appl.,. Mar.27, 1916, 

See  Eng.  Pat.  6026  of  1915  ;  this  .T.,  1915,  1249. 

yitrate  of  lime  a)id  similar  substa)ices  ;  Process  of 

granulating ivithoui  dciiMegmation  and  dust. 

A.  llolter,  Hjukan,  Assignor  to  Norsk  Hvdro- 
Elektrisk  Kvaelstofaktieselskab,  Cln-istiania, 
Norway.  U.S.  Pat.  1, 20:!, 740.  Nov.  7.  1916. 
Date  of  appl.,  Jan.  6,  1914. 

See  Fr.  Pat.  466,963  of  1914  ;  this  J.,  1914,  865. 

Lead  oxide  ;  Method  and  apparatus  for  producing 

.     E.  Barthelmess,  Neuss.  Germany.     U.S. 

Pat.  1.204.537,  Nov.  14,  1916.  Date  of  appl., 
Apr.  25,  1914. 

See  Ft.  Pat.  466,129  of  1913  ;  this  J.,  1914,  593. 

Formates  ;    Process    of   making .     G.    Bredig, 

Karlsruhe,  Assignor  to  R.  Koepp  und  Co., 
Oestrich,  Gei-many.  U.S.  Pat.  1,204,933.  Nov. 
14,  1916.     Date  of  appl.,  Dec.  4,  1914. 

See  Eng.  Pat.  801  of  1915  ;  this  J.,  1915,  1143. 

Recovery  of  the  salts  contained  in  the  icaste  gases 
from  Portland  cement  kilns.  Ger.  Pat.  294,539. 
See  IX. 
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licfractory    materials  ;     Process    for    mnking  ■ 


C.    B.    Stovve,    Lakewood,    Ohio.         U.S.    Pat. 

1,205,056,  Nov. 14, 1916.  Dateof  appl..Oct.6,1916. 
A  BASIC  refractory  material  is  made  by  mixing 
magnesium  carbonate  with  iron  oxide  and  water 
and  moulding  into  bricks,  etc.,  whicli  are  after- 
wards burned  so  as  to  expel  the  carbon  dioxide 
and  cause  the  chemical  combination  of  the  mag- 
nesia with  the  iron  oxide,  witli  the  formation  of 
magnesioferrite.  MgO,Fe.03.  .After  once  burning 
the  material  may  be  crushed  to  powder,  re-made 
into  bricks,  and  these  burned  at  a  still  higlier 
temperature. — A.  B.  S. 

Refractory  bricks  ;  Manufacture  of - 


-■  T.  Twy- 
nam,  Redcar.  Eng.  Pats.  15,163,  Oct.  27,  an.l 
16,237,  Nov.  18,  1915. 
Finely  ground  raw  magnesite,  dolomite,  or  lime- 
stone, or  a  mixture  of  these  is  mixed  with  half  its 
weight  of  chrome  iron  ore,  not  too  iiigh  in  silica, 
and  witli  water  in  a  pug-mill,  and  then  maile  into 
bricks  and  burned  at  KiOO"  C.  The  liricks  shrink 
very  slightly  in  burning  and  withstand  the  action 
of  water  for  a  long  time.  Equal  parts  of  dolomite, 
magnesite,  and  chiome  ore  also  make  good,  hard 
bricks,  and  other  proportions  may  lie  used  so  long 
as  there  is  not  less  than  20  or  more  than  80  %  of 
chrome  ore  present.  The  components  must  be 
very  intimately  mixed. — A.  B.  S. 

Silicon    carbide    refractory    articles.     F.    J.    Tone, 

Assignor    to    The    Carborundum    Co.,    Niagara 

FaUs,  N.Y.     U.S.  Pat.  1.204,211,  Nov.  7,  1916. 

Date  of  appl..  May  6,  1913. 

Silicon  carbide  in  grains  of  various  sizes  between 

14-   and    150-mesh,   so   as   to   give   an   apparent 
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density  of  not  less  than  2-3  when  pressed,  is 
mixed  with  one-ninth  of  its  weight  of  a  binder 
{e.g..  clay)  inert  to  the  carbide  and  having  a 
vitrifying  temperature  of  at  least  loOO-  C  so  as 
to  prodiu-e  articles  having,  after  burning,  an 
appart'nt  density  of  not  less  than  2-3. — A.  B.  S. 

Castintj   enrlhemrarc   articles :   Process   of  making 

slips  for .     C.    J.    Kirk,    New   Castle.    Pa. 

r.S.   Pat.    1.203.011.   Oct.   31,    1916.     Date  of 
appl.,  Dec.  20,  1013. 

Ball  clays,  water,  and  soda  salts  in  suitable  pro- 
portions are  thoroughly  mixed  in  a  blungi-r,  and 
china  clays,  flint,  and  felspar  are  then  adiled  in 
the  requiretl  proportions. — A,  B.  S. 

Enamel  composition.  B.  Bickmann.  Cologne- 
Marienbui^.  Germanv.  T.S.  Pat.  1.203.409, 
Oct.  31.  1010.     Date  of  appl..  Feb.  25,  1013. 

A  WHITE  opaque  enamel  consisting  of  a  difliiultly 
soluble  potassiimi  autiiiioniate  combined  with  an 
enamel  is  claimed. — A.  B.  S. 

Crystalline  fused  alumina,  and  manufacture  thereof. 
r.S.  Pat.   1,192,709.     Sec  VII. 

IX.— BUILDING   MATERIALS. 

Patents. 

Beat    insulating   material;    Manufacture    of . 

J.    Cuthbertson,    London.     Eng.    Pat.    17,949, 

Dec.  23.  1915. 
Sheets  of  corrugated  paper  are  rolled  into  .a  tube 
or  pile«l  .so  as  to  form  a  slab  of  the  desired  tliick- 
ness  and  immersed  (with  or  without  pressure)  in 
a  mixture  of  two  volumes  of  sodiiun  silicate 
solution  (75- T.,  sp.gr.  1-375)  and  one  volume  of 
graphite  at  95=— 100  F.  (35=-- SS'' C).  The  im- 
pregnated paper  is  t^iken  out.  drained,  dried  in  a 
stove,  and  then  cut  to  the  desu-ed  shapes,  fitted 
together  to  form  pipes,  etc.,  and  covered  with 
canvas  so  as  to  produce  waterproof  joints. — A.  B.  S. 

Concrete  ;    Treating  - 


.    C.  EUis,  Montdair,  X.J. 

U.S.  Pat.  1.1,S9,551,  Julv  4,  1910.   Date  of  appl., 

Oct.  17,  1911. 
A  COJIPOSITIOX  for  wateij)roofing  concrete  and 
rendering  it  resistant  to  alkali  is  made  by  mixing 
Jelutong  or  Pontianak  rubber  resin  or  other 
un.sapomliable  resin  with  a  colloidal  thickener, 
such  as  poh-merised  tung  oil  or  the  aluminium 
soap  of  fish  oil  or  of  Clxinese  wood  oil.  and  with 
waxes  and  suIplionat«d  oils,  the  whole  being 
brought  to  a  suitable  viscosity  by  means  of  a 
solvent  such  as  benzene  or  carbon  bLsidphide. 
For  example  a  mixture  of  heat-treated  Jelutong 
resin  25,  ceresin  2,  oil-soluble  compound  from 
cotton-seed  oil  and  sulphur  chloride  8.  tung  acids 
10,  Japan  drier  1,  benzol  30,  and  benzine  24  parts, 
may  be  used,  Ku1)l)er  may  be  substituted  for  the 
cotton-seed  product  when  the  material  is  to  be 
applied  to  strongly  alkaUne  cements,  the  rul)ber 
being  previously  dissolved  in  the  tung  oil  by  the 
aid  of  heat.  For  structural  steel,  a  viscous 
material  which  will  l>ond  both  with  the  st«el  and 
the  concrete  Ls  needed.  It  may  consist  of  heat- 
treated  Pontianak  resin  25,  recovered  rubber  10, 
wax  5,  "  candle  tar  "  5,  giLsonite  5,  and  coal 
naphtha  50  parts,  togetlier  with  sufTuient  Port- 
land cement  or  other  filler  to  make  a  heavy 
bodied  coating  mixture.  The  concrete  may  be 
coated  by  means  of  a  brush  or  spray,  or  small 
artiiles  may  be  dipped  in  the  composition.  A 
flat  coating  may  be  produced  by  spraying  a  solu- 
tion of  Pontianak  resin  in  Ijenzol  and  adding  one- 
third  pai-t  of  tung  oil  and  1  ,24tli  part  of  Japan 
drier  and  (if  desired)  1 /12th  part  of  cerasm.  For 
coating  acid-tank.s.  a  .solution  consisting  of  equal 
parts  of  Pontianak  rubber  resin  and  t<;tra-  or 
penta-chloronaphthalene  may  be  used.     \\Tiere  the 


concrete  is  liable  to  destruction  by  moulds,  et«'„ 
the  coating  comiiosition  may  cont.ain  creosote  or 
other  antiseptic  material. — A.  B.  y. 

!!"(>()(/  ;  Process  of  treating - 


.  H,  JI.  NewUm, 
.Minneapolis.  Minn.  U,S,  Pat.  1,203.038,  Oct. 
31,  1910,  Date  of  appl,.  May  21,  1014. 
Wood  is  impregnated  with  a  (luiil  preservative, 
such  as  creosote, and  p.irt  of  the  latter  is  afterwards 
removed  from  the  outer  layer  of  the  wood  by 
treatment  with  steam  and  i)y  suction,  so  as  to 
prevent  subsequent  "  bleeding." — A.  B.  S. 

Portland  cement  kilns  ;  Recovery  of  the  salts  con- 
tained in  the  tra-fte  gases  from  — ■ — .     F.  Schott, 
Heidelberg.     Ger.   Pat.   294,539,   Jan,   5,    1915. 
Addition  to   Ger.   Pat,   291.070   (see   U,S,   Pat. 
1,004„550  ;  this  J.,  1913,  753). 
AccOKDiNG  to  the  chief  patent  the  hot  waste  gases 
were  cooled  by  passing  through  a  boiler  and  a  feed 
water    preheater    before    passing    to    the    filter 
chamber  to  r<'move  the  fine  dust.     In  the  present 
patent  the  interposition  of  a  drum  drjer  between 
the  preheater  and  the  filter  chamber  is  claimed. 
The  temperature  of  the  gases  is  thereby  reduced 
to  about  60=  C,  and  the  life  of  the  filters  is  pro- 
longed.— A.  S. 


Cement  ;  Process  for  burning  ■ 


■  in   shaft   kilns. 


G.  Polvsius,  ELsengiesserei  und  Maschinenfabr., 
Dessau.  Ger.  Pat.  294,609,  June  20,  1914, 
The  kUn  is  supported  on  pillars  spaced  apart  and 
connected  by  segments  fitted  with  vertical  grat«- 
bars,  A  cone  is  mounted  to  rotate  either  centrally 
or  eccentrically  within  the  space  surrounded  by 
the  grating  thus  formed,  and  may  also  be  caused 
to  travel  in  such  a  manner  that  its  axis  traverses 
the  surface  of  a  cone.  Below  the  cone  is  a  fixed 
or  rotai-y  horizontal  grate.  The  cement  clinker  is 
broken  up  bj"  the  rotating  cone  and  forced  out 
between  the  grate-bars. — A.  S. 


Organic  tissue,  [icood]  ;  Process  of  protecting 

from  the  attacks  of  destructive  organisms.  L.  H. 
Everhart.  Baltimore,  Md.,  U.S.A.  Eng.  Pat. 
102,100,  Apr.  5,  1916.     (Appl.  No.  4084  of  1916.) 

See  U.S.  Pat.  1,182,760  of  1916  ;  this  J.,  1916,  692. 

Bilwninous    substance    [for    paving] ;    Process    of 

tnaniifacturing  an  improved .     C.   Bichard- 

son.  New  York.  U.S.  Pat.  1,198,769,  Sept.  19, 
1916.     Date  of  appl,,  Aug.  24,  1914. 

See  Eng.  Pat,  9S38  of  1915  ;  this  J.,  1916,  891. 

Tiles,  roof-sheets,  and  the  like  ;  Manufacture  of . 

E.  R.  Sutcliffe.  Leigh.  U.S.  Pats.  1,204,085  and 
1,204.086.  Xov.  7.  1916.  Dates  of  appl..  Oct.  2, 
1914,  and  Apr.  4,  1916. 

See  Eng.  Pat,  22,423  of  1914  ;  this  J.,  1915,  179. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Trading   in    tear   material. 

Ik  pursuance  of  the  powers  conferred  on  him  by 
Regalation  30a  of  the  Defence  of  the  Realm 
(Consolidation)  Regulations,  1914,  the  Minister  of 
Munitions  has  ordered,  under  date  2nd  November, 
that  the  War  Material  to  which  the  Reg.dation 
applies  ,shall  include  War  Material  of  the  following 
classes  and  descriptions,  namely  : — Aluminium 
and  alloys  of  aluminium,  unwrought  and  partly 
wrought,  including  ingots,  notched  bars,  slab.s, 
billets,  bars,  rods,  tubes,  wire,  strand,  cable, 
plates,  sheets,  circles,  strip.  Aluminium  scrap 
and  swarf,  aluminium  alloy  scrap  and  sw.arf,  re- 
melted  aluminixun  scrap  and  romelted  aluminium 
alloy  scrap  and  .swarf,  Gramdated  aluminium, 
aluminium  powder,  "  bronze,"  "  flake,"  and 
"  flitter." 
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Cases  in  ingots  of  mild  steel ;  Dislribuiio)i  of  the . 

P.  Goerens  and  L.  Collart.  Fornim,  1!)1(5,  13, 
145—151.  Z.  angow.  Chcin.,  liUtj.  29,  Ref., 
471 — 472. 
Tni5  authors  have  found  that  the  gases  present  in 
inpots  of  mild  stocl  are  not  uniformly  distriViutcd, 
a  larger  proportion  being  tonnd  in  the  centre  of 
the  ingot  than  near  tlie  outer  surfaee  ;  this  dilfer- 
enee  is  greater  in  Thomas  steel  than  in  Siemens 
Martin  steel,  and  appears  to  be  duo  chiefly  to 
accumuhition  of  carbon  monoxide  in  the  interior 
of  the  ingot.  A  considerable  proportion  of  tlie 
carbon  monoxide  in  (he  gas  extracted  from  steel 
is  formed  by  interaction  l)et\veen  oxide  inclusions 
and  carbon,  and  analysis  of  the  extracted  gas  (see 
this  J..  li)lti.  845)  affords  a  valualile  means  of 
ascertaining  the  degree  of  deosidation  of  the  metal. 
The  average  amount  of  gas  per  c.c.  of  metal  was 
found  to  be  :  Siemens-Martin  steel,  6(5  c.c. 
(CO  4-2,  COj  0-8,  H  1-5,  N  01  c.c);  Thomas 
steel,  80  c.c.  (CO  5-2,  CO,  0-8,  H  1-6,  N  0-4  c.c). 

— A.  S. 

Boron  ;    Determination  of in  boron-steel.     C. 

Aschman,    jun.     Chem.-Zeit.,    1916.    40,    960— 

961. 
Thr  steel  (1  to  3  gi-ms.)  is  dissolved  in  dUute  svd- 
phuric  acid  in  a  flask  beneatlx  a  reflux  condenser, 
care  being  taken  to  avoid  too  large  an  excess  of 
acid.  The  sohition  is  transferred  to  a  distillation 
flask,  and  the  flask  is  connected  with  an  inverted 
condenser,  the  end  of  which  passes  tlu-ough  a  cork 
in  a  receiver  containing  a  sohition  of  0-5  grm.  of 
pure  ammonium  carbonate  in  20  c.c.  of  water,  with 
a  few  drops  of  ammonia.  The  outlet  tube  from 
the  receiver  dips  into  a  beaker  of  water.  The 
distillation  flask  is  heated  on  a  sand  bath  untU 
nearly  the  whole  of  tiie  Hquid  has  distilled.  The 
apparatus  is  then  allowed  to  cool  a  little,  10  c.c. 
of  absolute  methyl  alcohol  (free  from  acetone) 
introduced,  and  the  liquid  distilled.  This  operation 
is  repeated  five  times,  a  slow  current  of  air  being 
passed  through  the  apparatus  for  some  minutes 
after  each  addition  of  methyl  alcohol,  and  for 
15  minutes  after  the  flnal  distUlation.  The  dis- 
tillate is  evaporated  in  a  platinum  basin  con- 
taining 1  grm.  of  ammonium  phosphate  and  the 
residue  is  gradually  ignited  ui  an  electric  oven 
and  kept  at  about  1000"  C.  until  the  boron  phos- 
phate, BPO4,  becomes  constant  m  weight. — C.A.M. 

Silver  ;    Preventing    the  "  spitting  "   of  .     W. 

Stahl.     Metall    u.     Erz.     1916,     13.     297—299. 

Z.  angew.  Chem..  1916,  29,  Ref.,  470. 
When  stiver  which  has  been  precipitated  from  a 
sulphate  solution  by  h-on,  is  refined,  the  molten 
metal  takes  up  not  only  atmospheric  oxygen  but 
also  oxygen  Uberated  by  decomposition  of  adhering 
silver  sulphate,  so  that  the  tendency  to  "  spit  " 
on  cooling  is  enlianced  (see  also  this  J.,  1916,  604). 
The  following  method  of  preventing  "  spittmg  " 
and  obtaining  sound  castings  is  recommended. 
After  the  usual  melting  operation,  the  slag  is 
removed,  the  molten  silver  covered  with  a  layer 
of  wood  charcoal,  and  the  crucible  closed  with 
an  u'on  cover.  A  pole  of  birch  or  alder  wood  is 
mtroduced  through  a  hole  in  the  cover.  The 
gases  (hydrocarbons,  carbon  monoxide,  etc.) 
evolved  deoxidise  the  silver  and  neither  they  nor 
their  oxidation  products  dissolve  in  the  molten 
metal.  After  some  minutes,  the  pole  and  cover 
are  removed,  a  further  quantity  of  charcoal  added, 
and  the  silver  heated  to  the  pouring  temperature, 
And  cast  in  a  mould  which  has  been  coated  with 
A  mixture  of  oil  of  turpentine  ami  rosin. — A.  S. 

Tank    resistance    in    electrolytic  [copper]     refining; 

An    analysis    of  .     L.  Addicks.     Met.  and 

Chem.  Eng.,  1916,   15,  566 — 571. 
The  amount  of   copper   recovered    in   electrolytic 


refining  processes,  per  kilowatt-hour,  is  found  to 
depend  not  only  on  current  ofTiciency,  current 
density,  and  the  like,  but  also  on  the  items  that 
constitute  tank  resistance.  This  is  made  up  of 
the  resistance  of  the  electrolyte,  metaUic  con- 
ductors, contacts,  slimes,  etc.,  and  counter  E.M.F. 
and  in  the  case  of  a  twin  tank  system,  an  analysis 
of  the  tank  resistance  is  given  as  : — electrolyte, 
55-1%;  metallic  conductors,  16-2%;  contacts, 
14%;  slimes,  etc.,  9-7%;  and  counter  E.M.F., 
5%.  The  conductoi-s,  carrying  the  current  to 
and  from  the  electrodes,  must  be  made  as  short 
as  possible,  whilst  the  cross-section  involves  a 
balance  between  tirst  cost,  the  cost  of  power,  and 
sometimes  strength.  The  cheapest  cross-section 
is  stated  to  be  that  for  which  the  interest  on  the 
copper  investment  just  equals  the  cost  of  the 
power  lost  by  the  voltage  drop,  the  current 
density  being  usually  in  the  neiglibourhood  of 
500  ampferes  per  sq.  in.,  and  a  graphical  method 
is  given  for  determining  the  most  economical 
cross-section  for  copper  conductors.  The  cathode 
loops,  it  is  stated,  are  often  made  so  small  as  to 
have  a  current  density  far  above  the  economical 
range.  The  contact  resistances  are  primarily 
caused  by  adsorbed  air  and  secondarily  by  oxide 
or  other  foreign  matters  on  the  contact  surfaces. 
Loose  gravity  joints  are  stated  to  form  one 
of  the  largest  sources  of  waste  power,  and  this 
loss  may  be  attacked  by  decreasing  the  number 
of  contacts,  increasing  the  acting  pressure  by 
plugs,  clamps,  and  by  the  shape  of  the  members, 
and  improvmg  the  condition  of  the  surfaces  by 
brightening,  oiling  being  found  of  advantage 
in  maintaining  cleanliness  whilst  not  interfering 
with  the  contact.  The  abnormal  resistance  to  the 
transfer  of  the  current  between  the  electrodes 
and  the  electrolyte  is  caused  by  poor  circulation 
of  the  electrolyte,  foul  anodes,  etc.  In  general, 
counter  E.M.F.,  ohmic  resistance,  and  the  screening 
effect  of  slimes  have  to  be  dealt  with.  The  first 
is  partly  produced  by  insufficient  circulation  of 
electrolyte;  ohmic  resistance  is  largely  produced 
by  an  adsorbed  gas  film  on  each  electrode,  and 
tlie  addition  of  materials,  such  as  gelatin,  for  the 
production  of  smooth  deposits  acts  in  a  marked 
way  in  diminishing  the  resistance.  A  well-defined 
high-grade  anode  forms  a  loose  gi-anular  sUme 
offering  but  little  raslstance.  The  resistance  of 
the  electrolyte  is  regulated  by  the  distance  between 
the  electrodes,  and  the  composition  and  tempera- 
ture of  the  electrolj-te.  During  recent  years,  the 
better  control  has  gradually  reduced  the  thickness 
of  the  liquid  column  from  2  in.  to  1-5  in.  It  is  not 
customary  to  have  more  than  13%  of  sulphuric 
acid  and  between  2-5  and  3%  of  copper  sulphat.e 
in  the  electrolyte.  The  Uquors  are  usually  heated 
to  135^  F.  (57^  C),  and  the  temperature  drops 
about  20°  F.  (11'  C.)  in  passing  through  the  system, 
but  in  modern  plants  generally  two  tanks  only 
are  placed  in  series  and  the  temperature  inequaUties 
are  not  so  marked. — B.  N. 


Spelter;  Manufacture  of  pure  ■ 


F.  Juretzka. 


Chem.-Zeit.,  1916,  40,  885—886,  894—896. 

PuBE  spelter  (99-7 — 99-9  "o  Zn)  is  obtained  from 
refined  metal  (Pb  1,  Fe  0  03%)  by  distiUation  at 
low  temperatures.  Electrically  heated  fui-naces 
are  much  more  advantageous  for  this  purpose  than 
the  ordinary  gas-heated  muffle  furnaces,  as  the 
temperature  can  be  closely  adjusted.  A  central 
condensing  system  is  more  economical  than 
muffles  fitted  with  condensers,  and  enables  the 
pi"Ocess  to  be  carried  out  under  reduced  pressure. 
The  yield  of  pure  metal  is  70 — 75  %.  Alloys  made 
from  pure  spelter  and  containing  zinc  as  principal 
constituent  with  smaller  quantities  of  aluminium, 
copper,  tin,  or  iron,  are  being  used  successfully  as 
substitutes  for  copper  alloys. — W.  R.  S. 
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Piissivi'  slaU  of  melals.  C.  W.  Bennett  and  VV.  S. 
Bumham.    Z.  Klektroihem..  llHli.  22,  ;{77— 398. 

Thk  results  otitaiiietl  by  pivvimis  invest  iiratois, 
dbicussrtl  ill  detail,  ai-e  elnimed  to  justify  tlu'  view 
that  passivity  in  all  ea<es  is  eaused  l>y  oxidation, 
but  the  existini;  theories  are  regai-ded  as  in- 
suflioient  to  aeeount  for  the  facts  observed.  It 
is  subaiitted  that  the  true  cavise  of  jtassivity 
is  the  formation  of  a  higher  oxide  (compare 
Aruistixms;  and  Colirate.  this  J,.  1913,  :?!' 1)  wliii-h 
is  adsorbeti  by  the  metal  to  form  a  protective 
layer  more  noble  than  the  metal  itself.  Very 
small  amounts  of  oxide  are  considered  sullicicnt 
to  brinii  about  passivity,  and  in  most  cases 
probably  the  oxide  fornunl  is  stable  only  in  the 
adsorbed  state.  The  disappearance  of  pa.ssivity  at 
hit;h  temperatures  is  thus  accounted  for  by  the 
decomi>osition  of  the  oxide  which  accompanies 
dimiiiLshed  adsoi-ption,  and  the  slow  change  of 
E..M.F.  as  passivity  develops  is  explained  by  the 
fact  that  the  potential  of  the  oxide  pivduced 
has  its  maximum  effect  only  when  passivity  is 
complete  ;  other  facts,  sui-h  as  those  ohserved  by 
Heathcote  (this  J..  1907,  S99)  are  shown  likewise 
to  accort)  with  the  theory.  When  iron  is  rendered 
pas.sive  in  nitric  acid,  it  is  supposed  that  Fe"  ions 
are  produced  and  oxidised  to  Fe"  ions,  and  that 
then  some  of  the  Fe"  "  ions  are  further  oxidised 
(probably  to  give  the  oxide  FeOj)  and  the  higher 
oxide  Ls  adsorbed  ;  the  effect  cf  vigorous  stirring 
is  to  circidate  the  Fe  •"  ions  before  further  oxidation 
can  take  place,  and  the  metal  therefore  remains 
active.  The  protective  oxide  in  the  case  of 
chromium  is  not  higher  than  the  trioxide  CrOj, 
for  the  metal  becomes  passive  in  a  solution  of 
chromic  acid  ;  it  Ls  probably  the  dioxide  CrOj, 
Lead  was  rendered  passive  without  the  appeai'ance 
of  a  visible  oxide  film,  but  it  Ls  thought  that  the 
process  is  essentially  similar  whether  an  obvious 
coating  is  produced  or  not. — F.  SoDX. 

Patents. 

Iron  ores  ;  Process  of  gravity  liquid  separation  of 

.     A.  J.  Moxham,  Wilmington,  Del.     U.S. 

Pat.    1,203,«97,   Nov.   7,    1916.     Date  of  appL, 
Mar.  25,  1014. 

Ikon  ore,  of  a  composition  susceptible  to  alteration 
by  heat,  is  calcined  in  an  inert  atmosphere  witho\it 
reduction,  and  then  concentrated  by  means  of  a 
liquid  having  a  sp.gr.  above  that  of  the  sUicious 
constituents  of  the  ore  and  containing  one  or  more 
ingredients  decomposable  bv  the  reduced  oie. 

— W.  E.  F.  P 

Solder  [for  alitminiiim,  etc.]  and  process  for  making 
the  same.  E.  E.  P.  .T.  P.  .S.  J.  de  St.  Laurent, 
Twickenham,  and  The  Aluminium  Solder  Co., 
Ltd.,  I»ndon.    Eng.  Pat.  13.8")(J,  Sept.  29,  191.5. 

The  grades  of  soldar  specified  are :  "  hard," 
consisting  of  Zn  6-9,  Sn  2-5,  Al  00  ;  "  medium," 
Sn  2,  Zn  .5  ;  and  "  soft."  Sn  2,  P.b  1,  Zn  .5  parts 
by  weight.  The  metals  are  melted  separately  and 
then  mixed  together,  the  operations  being  con- 
ducted in  covered  graphite  crucibles  lined  with  a 
mixture  of  alumina  and  charcoal  in  the  proportions 
of  7  to  2.— W.  E.  F.  P. 

Electro-amalgamating  machine.  J.  Ogden.  Phila- 
ilelphia.  Pa.  U.S.  Pat.  1,202,000,  Oct.  17,  1916. 
fJate  of  appl.,  .Alar.  14,  1916. 

A  co.NiCAL  cathode  Ls  lontained  in  the  lower  part 
of  an  electrolytic  tank,  and  a  series  of  rotary 
anodes  are  mounted,  on  a  shaft,  above  the  cathode. 
The  anode  plates  are  secured  at  an  angle  to  the 
shaft,  so  as  to  intercept  material  passing  in  a  down- 
ward direction,  and  some  of  the  anodes  are  formed 
of  a  portion  substantially  parallel  with,  and 
a<lapteil  U)  prevent  accumulation  of  material  on, 
the  surface  of  the  cathode.     .Means  are  provided 


for  returning  the  pulp  from  the  bott<im  of  the  tank 
to  the  top,  and  for  circulating  the  oiv  solution 
between  the  anoiles  and  cathode. — B.  N. 

Tungsten  :  [Electrolytic]  production  of  7netallic  ■ 


F.  (i.  Keyes  and  R.  B.  Bi-ownlee.  .Assignors  to 

Cooper    Hewitt     Electric    Co..    lloboken.    N.J. 

U.S.  Pats.  (A)  1,202.531  and  (h)  1.202,535,  Oct. 

24,  1910.     Dates  of  appl.,  (a)  .lulv  i>,  1914,  and 

(B)  Apr.  10,  1915. 
(A)  Tungsten  trioxide  is  heated  to  ai)piH)xiniately 
2000°  C.  t«  produce  an  electrically  conductive 
lower  oxide  or  mixture  of  oxides.  aii<l  this  is  then 
rendered  fluid  and  maintained  in  this  condition 
by  heat  pnnluccd  liy  the  .Tonle  elTect  in  an  inert 
atmosphere.  The  Ihud  oxide  is  electi-olysed,  using 
a  i-otating  catluule  of  ^)ure  tungsten,  and  a  highly 
refractory  anode  consisting  of  a  sintered  rod  of 
pvire  tungsten.  (l?)  The  anode  is  composed  of  a 
sintered  mixture  of  tungsten  powder  and  lower 
tungsten  oxides  cast  into  the  form  of  a  bar. — B.  N. 


Tin  sera))  ;  Detinning  ■ 


_  .     W.  .T.  Phelps.  Balti- 

more. Mil.,  .Vssignor  to  Phelps  (^an  Co.,  Weirton, 
W.  Va.  U.S.  Pat.  1,202.K86,  Oct.  31,  1910. 
Date  of  appl..  .Tune  19,  1914. 
The  scrap  is  heated  to  cherry  redness,  in  a  chamber 
protected  from  free  access  of  air,  to  oxidise  and 
volatilise  the  tin  coating  without  appreciably 
oxidising  the  steel  base.  The  latter  is  then  cooled 
out  of  contact  with  air. — W.  E.  E.  P. 

Metal  alloy.  T.  B.  Brix,  Assignor  to  American 
-•Uloys  Co.,  Newark,  N.J.  U.S.  Pats.  (A) 
1.203,180  and  (b)  1,203,555,  Oct.  31,  1916.  Dates 
of  appl.,  Feb.  2,  1915.  and  Oct.  17,  1914. 
(a)  a  non-ferrous  alloy  containing  not  less  than 
55  °„  of  nickel  or  metals  of  the  inckel  group,  not 
more  than  30%  of  chromium  or  metals  of  the 
chit'inium  group,  not  more  than  10%  of  silicon, 
and  one  or  more  metals,  e.g.,  copper,  to  facilitate 
melting  and  render  the  pniduct  homogeneous. 
(B)  An  alloy  containing  (iO — !-0°„  of  nickel  or 
metals  of  the  nickel  group,  10 — 25%  of  chromimn 
or  metals  of  the  chromium  group,  and  copper 
and /or  manganese,  with  or  without  addition  of 
tungsten.— W.  E.  F.  P. 

Cohalt-chromium    alloys.        E.    Havnes,     Kckomo, 
Ind.,  U.S.A.     Eng.  Pat.  100.431,  Jan.  5,   1916. 
(Appl.   No.    192    of    1910.)      Under   Int.    tJonv., 
Mav  10,  1915.     (See  U.S.  Pat.  1,1.50,113;  this  J., 
1915,  968.) 
The  alloys  contain  cobalt  and  chromium  in  such 
proportions  .is  to  render  them   resLst.ant    to    cor- 
rosion by  acii!s,  etc..  and  iron  (or  nickel)  suflicient 
to    soften    th<m     without    impairing    their    non- 
corrodibility.      They   are   substantially    free   from 
carbon  and   other   metals. — W.  R.  S. 

Alloy.  J.  T.  Dwver,  St.  Louis,  Mo.  U.S.  Pat. 
1,203.991, Nov,7."l916.  Dateof  appl., July  2(i,1916. 
The  allov  consists  01  lead  60 — 90  (preferablv  88), 
antimony  10 — 40  (12),  and  phosphorus  0001-'-0-05 
(002)  %.— W.  R.  S. 

Furnaces  for   calcining    copper   ores    and    the    like. 

J.    (t.    Squire,    Newcastle-on-Tvne.       Eng.    P,at. 

101,998,  Feb.  18.  1916.  (Appl.  No.  2424  of  1916.) 
A  MULTiPLE-HEAnTH  furnace  of  circular  cross- 
section  has  concentric  flues  beneath  Die  floor  of 
each  calcining  chamber  which  produce  concentric 
heat  zones  increasing  or  decreasing  in  intensity 
from  the  centre  to  the  peripliery  of  the  he,irths. 
A  centr.1l  rot.'vting  shaft  carries  four  hollow  rabblr- 
arms  on  each  floor  to  agitate  the  fire,  and  air  is 
supplied  through  the  rablile-arms  and  perforated 
rakes  to  aerate  the  ore.  Circumferential  flues  are 
provided  around  the  calcining  chamlji'rs  to  he;)t  the 
air  supply  ;  cold  air  Ls  introdiued  if  desii'ed 
through  the  irentral  shaft.  The  rakes  on  the 
ra))ble-arms  are  set  at  various  angles.     The  supply 
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of  hot  and  cold  air  to  each  hearth  ran  be  ron- 
trolU'il  indi'pon.lcntly  liy  a  tuo-w.TV  valve  so  as  to 
maintain  tin'  ilosired  temperature  in  each  <)ianiher. 
The  lentral  liollow  shaft  is  adjustable  to  vary 
the  distance  of  the  vakes  relati\elv  to  the  hearths. 

— W.  R.  !S. 

Ore    Irialtm-iit  ;     Aijitaior    for .        Dchydraior. 

C.  Rohinson,  .Mount  Vernon,  X.Y.,  Assignor  to 
Metallurgical  Engineering  and  Process  Cor- 
poration. U.S.  Pat«.  (A)  1.204.0(i9  and  (B) 
1,204,070,  Nov.  7,  1910.  Dates  of  appl.,  (A) 
Oct.  1.  iniO  (renewed  JIar.  IJO,  l!)Hi)  ;  (b) 
Aug.  10,  1912. 
(a)  The  lower  part  of  a  lank  is  divided  into  a 
series  of  ti-ough-shaped  coni])artnients.  and  along 
the  bottom  of  each  trough  is  a  transverse  pipe 
with  a  series  of  holes  througli  which  jets  of  gas 
under  pressure  are  forced.  Above  the  pipe  is  a 
vertical,  transversely  elongated  tube,  and  above 
the  upper  end  of  this  tube  is  an  inclined  baffle- 
plate.  The  mixture  of  ore  and  solution  in  the 
troughs  is  carried  upwards  through  the  vertical 
tubes  by  the  gas  under  pressure,  and  a  portion  of 
the  mixture  is  deflected  by  the  baffle-plates  into 
the  adjacent  compartment,  (b)  An  apparatus 
for  washing  and  dehydrating  ores  comprises  a 
tank  containing  a  rotary,  horizontal  filtering-drum 
partially  submerged  in  the  washing-solution,  an 
adjusta.ble  ore-feeding  trough  with  a  narrow 
longitudinal  slot  extending  transversely  across  the 
upper  surface  of  the  drum,  and  a  device  for  remov- 
ing material  from  the  surface  of  the  drum  after  it 
emerges  from  the  tank. — W.  R.  S. 

Metals  [zinc]  from  their  ores  ;   Process  of  extracting 

.      S.    E.    Bretherton    and    F.    L.    Wilson, 

Berkeley,  Cal.  U.S.  Pat.  1,204.843,  Nov.  14, 
1910.  Date  of  appl.,  Dec.  23,  1912. 
To  extract  zinc  from  zinc  sulphide  ores,  the  ore 
is  pulverised,  roasted  to  convert  the  zinc  into  basic 
sxdphate,  trea,ted  under  pressure  with  a  solution 
containing  ammonia  and  carbon  dioxide  to  dissolve 
the  zinc,  and  the  solution  separated  and  heated  to 
precipitate  the  zinc  as  a  basic  carbonate. — W.  F.  F. 

Heat  treatment  [of  metals].  W.  .T.  Wrighton, 
Aiisignor  to  Leeds  and  Xorthrup  Co..  Phila- 
delphia, Pa.  U.S.  Pat.  1,188,128,  June  20.  1910. 
Date  of  appl.,  June  15,  1915, 

See  Eng.  Pat.  100.079  of  1916  ;  this  J.,  1910,  1101. 

Orc-roasling   furnace.     J.    Harris,    Sheffield.     U.S. 

Pat.    1,203,013,   Nov.   7.    1916.     Date  of  appl.. 

July  30,  1914. 
See  Eng.  Pat.  21,897  of  1913  ;  this  J.,  1914,  1058. 

Manufacture  of  zinc  sulphate.     Eng.  Pat.   12,799. 
See  VII. 


XL— ELECTRO-CHEMISTRY. 

Hi/dro-elcctric  poicer  and  vhtmical  industry;  Tas- 
manian  — — .  F.  H.  Campbell.  Proc.  Soc. 
Chem.  Ind.  of  Victoria,  1910,  419—429. 
The  electric  power  scheme  of  the  Tasmanian 
Government  has  been  in  operation  since  ilay  last. 
The  main  water-storage  basin  Ls  the  Great  Lake, 
and  the  present  output  is  about  10,000  IF,  but 
this  could  be  increased  to  25.000  IP  without 
extra  stoi-age  ;  to  70.000  IP  by  increasing  the 
water  storage  at  the  Great  Lake  and  making  use 
of  the  upper  waters  of  the  River  Ouse  :  and  to 
150.000  IP  bv  utUising  Lakes  Echo  and  St.  Clau- 
also  as  water-storage  basins.  The  minimum  charge 
for  current  (at  Hobart)  has  been  fixed  at  £2  per 
IP  year  for  users  of  10.000  IP  and  upwards 
of  24-hour  power,  i.e..  about  0'073d.  per  unit  ; 
and  a  special  discount  is  ottered  for  a  period  of  12 
months  to  those  establishing  new  industries.     The 


pi'obable  eon-sumption  of  hydro-electric  power 
in  Tasmania  in  the  near  future,  say  within  the 
next  threj  yeai's,  is  estimated  as  :  public  and 
domestic  utilities  in  Hobart,  2.^00  H*.  zinc  ore 
reduction  pi-oiasses,  40.000  IP.  manufacture  of 
caustic  soda  and  bleaching  powder.  1500  H', 
pnxluction  of  i  alcium  carbide  and  possibly  cyaiia- 
mide,  4500  IP.,  manufai  ture  of  steel  and  ferro- 
alloy from  scrap  ii-on  and  steel  in  electric  furnates, 
1000  IP.  and  for  power  and  heating  purposes 
in  the  manufacture  of  cement,  500  IP.  Of  the 
indu.stries  suggested,  the  electioljlic  pivduction 
of  zine  is  pi'oposed  by  sevei'al  compani<w.  ITie 
electrical  extraction  of  zinc  has  been  attempted 
on  three  main  lines  : — {x)  the  partial  roasting  of 
the  ores,  with  leaching,  purification  and  electro- 
lysis of  the  solution,  the  chief  difliiulty  being  the 
accumulation  of  impurities  in  the  liquor  ;  (B) 
electrolysis  of  fused  zinc  chloritle.  the  chief 
difficulty  being  the  pi-oduction  on  a  large  scale 
of  a  salt  free  from  oxycliloride  ;  (c)  smelting 
with  coal  in  an  electric  furnace,  the  objection  to 
this  being  the  large  quantity  of  zinc  dust  jji-oduced. 
The  method  pi-<iposed.  that  of  the  Anaconda 
Copper  Co..  is  to  roast  the  ore,  the  residue  being 
then  leached  with  dUute  sulphuric  acid,  freed  from 
iron  and  manganese  by  limestone  and  the  noljle 
metals  by  zinc,  the  solution  being  finally  electro- 
lysed between  insoluble  lead  anodes  and  zinc 
or  aluminium  cathodes.  The  deposited  zinc  is 
melted  and  cast  into  ingots.  In  the  Gillies  proce.ss, 
zinc  sidphate  is  electrolysed  between  a  rot.ating 
cylindrical  zinc  sheet  as  cathode,  and  lead  anodes, 
with  a  wooUen  diaphiagm  for  separating  the  gases. 
Other  industries  proposed  are  the  electrolytic 
manufacture  of  aluminium,  the  production  of 
nitiic  acid  by  the  oxidation  of  ammonia  or  by  the 
action  of  steam  on  cyauamide  or  by  direct  syn- 
thesis, the  electrical  smelting  of  iron,  the  pre- 
pai'ation  of  per-salts,  the  use  of  chlorine  prepared 
electrolytically  for  detinning  scrap,  and  the  manu- 
facture of  permanganate  and  anUine. — B.  N. 

Overvoltaqe  tables.     Part  I.     Cathodic  overvoUages. 

Part     II.     Anodic     oi-ervoltages.     E.     Newbery. 

Chem.  Soc.  Trans..  1916.   109,  1051 — 1066  and 

1066—1078. 
The  overvoltage  {i.e.,  the  excess  of  back  electro- 
motive force  over  that  of  an  oxygen  or  hydrogen 
electrode  in  the  same  electrolyte)  has  been  deter- 
mined for  the  following  anodes  and  cathodes  : — 
(iold,  platinum,  copper,  silver,  lead,  zinc,  nickel, 
cobalt,  tin.  gas  carbon,  artificial  graphite,  pure 
iron,  carbon  steel  (5°n  carbon),  chromium  steel 
(10%  chromium),  and  tantiron,  in  .V  1  sulphuric 
acid  and  A' ,  1  caustic  soda,  and,  in  addition,  the 
cathodic  overvoltages  with  aluminium,  mercury, 
tungsten,  antimony,  bismuth,  surfaces  of  copper 
and  nickel  plated  «-ith  silver,  and  zinc  and  lead 
amalgamated  with  mercury.  Pure  electrolytic 
copper  has  generally  a  higher  cathodic  over- 
voltage  than  the  commercial  metal,  and.  if  variation 
of  the  voltage  leads  to  variation  of  the  product 
(e.g.,  in  the  reduction  of  nitrates),  the  greatest 
care  must  be  taken  in  the  preparation  of  the 
electrode  in  order  to  secure  concordant  results. 
Lead  is  capable  of  acquiring  a  very  high  cathodic 
overvoltage,  but  this  is  easily  reduced,  especially 
bv  impurities  in  the  metal  and  subjection  to  too 
high  a  current  density.  The  cathodic  overvoltage 
of  zinc  is  as  great  or  greater  than  that  of  lead, 
and  is  increased  by  high  current  density  ;  in  acid 
and  alkali  it  is  increased  with  time.  Zinc  is 
preferable  to  lead  as  a  cathode  for  powerful  reduc- 
tions when  a  fairly  strong  current  is  required, 
Init  against  these  "advantages  it  is  brittle  and 
liable  to  be  attacked  by  the  electrolyte  when  no 
current  is  flowing.  Nickel  is  a  good  substitute  for 
platinum  as  a  cathode  where  a  low  overvoltage  is 
required,  and  in  alkali  the  overvoltage  is  more 
constant  than  in  acid.     Jlercurj-,  as  a  cathode,  has 
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tlu'  most  vwiablo  overvoUair>>  of  all  the  elocti-odes 
trUil  ;  auiiilsTJimatiou  raises  tl>o  overvolt.!ii;<'  of  aU 
niotals.  Tuiii^ston  is  iviuarkalilo  for  the  stc;uliness 
of  its  overvoltage.  it*  small  variations  witli  time 
ami  current  density,  and  the  speed  with  wliioh  it 
attains  its  maximum.  All  the  iron  alloys  have 
verv  low  lathodie  overvoltages  in  acid  and  alkali, 
and.  with  the  exception  of  taut  iron,  are  but  sUghtly 
aflectod  l)y  time  and  current  density  changes. 
Perfonitotl  sheets  of  tantii-on  or  gauze  of  chiMiuium 
steel  wire  could  probably  i>e  used  with  advantage 
in  large  scale  work  Jis  cathodes  for  high-elliciency 
reductions  in  acid  electrolytes.  Whilst  the  over- 
voltage  must  be  taken  into  account  in  electi-olytic 
reiluctions  and  oxidations,  yet  the  metal  often 
exerts  a  speiific  effect  on  the'  reaction  which  may 
be  of  equal  or  greater  importance  than  tlie  over- 
voltage.  This  is  especially  the  case  with  nickel, 
copper,  or  platinum,  which  sometimes  effect 
reductions  better  than  metals,  such  as  zinc  or 
lead,  with  greater  cathodic  overvoltages.  If  there 
is  no  such  specific  action,  the  electnide  with  the 
highest  overvoltage  may  be  depended  on  to  give 
the  best  current  efficiency  when  very  powerful 
reductions  are  required.  If  the  reduction  proceeds 
easily  with  a  cathode  of  low  overvoltage.  then  a 
higher  overvoltage  results  in  waste  of  energy  and 
the  overheating  of  the  solution,  without  any  gain. 
Amongst  the  anodes,  platinum  most  nearly 
approaches  the  ideal  for  all  cases ;  its  overvoltage  is 
very  constant,  and  high  enough  to  effei  t  jiowerful 
oxidations,  fopper  becomes  passive  in  alkali,  and 
has  a  low  and  constant  overvoltage,  but  it  cannot 
be  used  for  long  periods  a.s  it  is  slowly  attacked. 
Silver  may  be  used  for  oxidations  in  some  cases 
in  the  presence  of  substances  which  reduce  the 
sUver  oxide  formed,  and  the  disintegration  is  then 
considerably  less  than  in  pure  electrolytes.  Lead 
is  a  ver>"  suitable  electrode  for  powerful  oxidations 
in  dilute  acid,  but  in  alkaU  it  is  Uable  to  form 
phmibates.  Pure  nickel  readily  becomes  passive 
in  alkali,  and  the  overvoltage  is  low  and  constant, 
but  impurities  cause  it  to  become  partially  active  ; 
good  quality  nickel  plating  stands  as  well  or  even 
better  than  nickel  sheet.  In  alkali,  pure  iron 
readily  becomes  passive,  but  tantiron,  nickel  steel, 
and  chromium  steel  take  this  condition  in  acid 
much  more  readily  than  iron.  Nickel  steel 
(containing  30  °o  nickel)  has  an  anodic  overvoltage 
intermediate  between  those  of  pure  iron  and 
niikel,  and  is  very  resistant  to  the  anions  in  acid 
and  alkali,  whilst  chromium  steel  is  more  liable 
to  disintegration  and  oxidation.  The  overvoltage 
of  tantiron  is  higher  than  that  of  pure  iron,  and 
both  have  considerably  higher  overvoltages  in  acid 
than  in  alkali.  The  anodic  over^-oltages.  as  a 
whole,  are  much  higher  than  the  cathodic,  and 
none  of  the  electrodes  are  capable  of  giving  an 
anodic  overvoltage  of  less  than  0-4  volt  for  any 
length  of  time.  Moderated  oxidations  are  thus 
very  difTicult  to  obtain,  and  in  the  electrolytic 
tre;itment  of  organic  compounds  there  is  a  tendency 
to  give  highly  oxidised  products,  or  even  to  destroy 
the  substance,  with  formation  of  carbon  dioxide. 
Gas  carbon,  at  low  current  densities,  is  stated  to 
be  perhaps  the  most  suitable  anode  in  many  cases 
for  moderate  oxidations,  but  even  with  this 
electrode  th.T  overvoltage  is  slowly  increased.  For 
small  scale  work,  iridium  anodes  may  sometimes 
be  u.sed  in  acid  electrolyte^,  as  this  metal  hits  a  low 
and  ver>'  constant  anodic  overvoltage  (0-5  volt 
in  .V  '1  sulphuric;  acid).  For  general  work,  the 
following  appear  to  be  the  most  suitable  anodes : 
lead  for  dilutee  sulphuric  acid  or  sulphate  solutions, 
graphite  for  chloride  solutions,  pure  nickel  or  high 
nickel  steel  for  alkali  solutions  or  fusions. — B.  X, 

Fuel   cells;     Galvanic   at    high   temjieralures. 

E.   Baur,   A,  Petersen,   and   G,  Fiillemann.     Z. 

Klekfrochem,,    191(5,    22,    409—414, 
TnK  electromotive  force  of  the  following  voltaic 


cells  at  fen\peratures  between  700'  and  1300' C, 
Wius  detcrminiHl:— CuO,  Ou.O  I  Elect rolvte  I  0; 
I'bO.  Pb  I  Klectrolvtel  C;  Fe,0,.  FeO  fKlectro- 
lyte  I  l\iO.  Cu,0;  FeO.  Fe  ]  Klectrolvte  |  CuO. 
C'u.O;  XiO.Ni  I  Klectrolvte  I  CuO.  Cu.6  ;  PbO, 
Pb  I  Electrolyte  I  CuO,  CuoO.  The  electrolytes 
employed  wore  borax,  glass,  and  porcelain, 
ami  a  detailed  description  of  the  construction 
of  the  cells  is  given. — G.  F.  M. 

Potential    changes    on    illuminalion    of    oxidising 
agents.     Swensson,     See   VII, 

Patents, 

Electric  furnace.  W.  J,  Wrighton,  Philadelphia, 
U,S,A.  Eng.  Pat.  100.093,  Fob,  21,  1916. 
(Appl,  No.  2.J84  of  1910.)  Under  Int.  Con  v., 
Feb,  19,  1915, 

See  U.S,  Pat,  1,165,055  of  1915  :  this  J..  1916, 
2(51.  A  nickel-chromium  alloy  may  bo  used 
as  resistance-conductor,  alunduin  cement  as  the 
non-vitreous  refractory  material,  and  a  mixture 
of  clay  and  asbestos  fibre  for  the  refractory  backing 
layer. 


Furnace  ;   lEleclric]  indtiction 


J.  R.  Wyatt, 


Assignor  to  The  Ajax  Metal  Co.,  Inc.,  Philadel- 
phia. Pa.  U.S.  Pat.  1,201,671,  Oct.  17,  19U5. 
Date  of  appl.,  Jan.  24,  1910. 

The  furnace  comprises  a  pool  to  contain  molten 
metal,  and  a  closed  channel  lying  mainly  or 
wholly  beneath  the  pool.  The  channel  is  formed 
of  substantially  straight  portions,  communicating 
with  one  another  at  their  lower  ends  at  an  acute 
angle,  and  at  their  upper  ends  with  the  body  of 
the  pool  at  opposite  sides  near  its  periphery. 
The  channel  is  surrounded  by  a  transformer,  and 
current  is  induced  through  the  molten  metal  in 
the  channel  as  secondary  ;  the  "  motor-effect." 
which  is  greatest  at  the  acute  angle,  drives  the 
molten  metal  up  through  the  body  of  tlie  pool  on 
the  outer  sides  of  the  channel,  and  a  downward 
flow  of  molten  metal  takes  place  along  the  inner 
sides  of  the  channel,  stirring  the  metal  in  a  general 
upward  direction.  The  connecting  portions  between 
the  channel  and  the  pool  are  curved  on  the  inner 
sides,  the  curved  portion  approximating  in  section 
to  a  circle  through  the  axis  of  the  transformer 
winding   tangent  to  the  straight  channel  portions. 

—B.N. 

Furnace ;       Eletlric    .       I.    Hechenbleikner, 

Charlotte,  N.C.,  Assignor  to  Southern  Electro- 
Chemical  Co.,  New  York.  U.S.  Pat.  1,202,837, 
Oct.  31,  191U.     Date  of  appL,  Feb,  7,  1914, 

The  body  portion  of  the  furnace,  in  which  the 
greater  part  of  the  reaction  is  adapted  to  take 
place,  is  cylindrical,  and  is  provided  with  an  ex- 
pansible water-jacket  formed  with  disconnected 
parts  enclosing  the  sides  and  bottom  in  a  con- 
tinuous manner.  Above  the  cylindrical  part  Ls 
an  uncooled  tapered  masonry  portion,  in  the  form 
of  a  frustum  of  a  cone,  and  provided  with  integral 
extensions  on  the  sides,  tlirough  which  electrodes 
project  downwards  into  the  l)ody  portion.  The 
electrodes  are  provided  with  water-jackets  sup- 
ported by,  and  extending  partially  into,  the 
extensions.  The  tapering  portion  is  continuous 
with  a  top  cylindrical  portion,  formed  with  an 
integral  conduit  extending  laterally.  The  body 
portion  is  pi'ovided  with  separated  tap-holes,  witn 
two  water-cooled  jackets,  in  the  fonn  of  a  frustum 
of  a  cone  telescoping  one  within  the  other,  for 
each  hole.  Tlie  smaller  end  of  the  outer  jacket 
is  arranged  to  embrace  the  Larger  end  of  the  other  ; 
a  1  rap  on  the  outer  jacket  proje<-ts  over  the  inner 
one,  and  is  adapted  to  hold  the  inner  jacket  in 
position. — B.  N. 
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/■'tirnacc  ;     h'lertric-arc 


C.    O.    A.    Dovle, 


Notoddi-n,  Norway,  Assignor  to  Norsk  Ilydro- 
Elcktrisk  Kvaolstotaktieselskab,  Christiania, 
Norway.  U.S.  Pat.  1,204,319,  Nov.  7,  1916. 
Dat-o  of  appl.,  Jan.  10,  1914. 
'I'm-:  vihrations  of  the  U-shaped  electrodes,  due 
to  tlif  viliratory  action  set  up  by  the  movement 
of  tlie  arc  alons?  the  oleitrodos.  are  prevented 
by  water-cooled  lir.aces.  eacli  of  wliich  is  attached 
to  and  projects  throiii;li  the  walls  of  the  furnace, 
some  dust^mce  from  the  point  where  the  electrode 
enters,  and  is  also  attached  to  a  point  on  the 
electrode  midway  between  tlie  inner  end  of  the 
electrode  anil  the  furnace  wall. — B.  N. 

Battery  ;  Galvanic .     E.  McGall,  Orange,  and 

M.  D.  ilalcomson.  Assignors  to  New  Jersey 
Patent  Co.,  West  Orange,  N.J.  U.S.  Pat. 
l,201,481,Oct.l7,1916.i:)ateofappl..Aug.l2,1914. 
A  COLLOIDAL  gelatinous  electrolyte  is  u.sed  con- 
taining one  or  more  caustic  alkalis,  such  as  sodiiun 
hydr<ixi(le,  and  organic  materials,  together  with 
another  inorganic  material,  such  as  a  silicate,  for 
increasing  the  capacity  and  conductance. — 15.  N. 

Ozone  ;  Apparatus  for  producing .    J.  Steynis, 

Bay  Shore.  N.Y..  Ai^signor  to  Steynis  Ozone 
Co.  U.S.  Pat.  1,201.380,  Oct.  17.  191(i.  Date 
of  appl..  Mar.  11,  1915. 

See  Ft.  Pat.  478,133  of  1914  ;  this  J.,  1916,  11G3. 

Electrolytic  manufacture  of  light  metals  and  reaction 

products  thereof  ;  Apparatus  for  the .     E.  A. 

Ashcroft.  London.  U.S.  Pat.  1.204,234,  Nov.  7, 
1910.     Date  of  appl..  Mar.  12,  1912. 

See  Eng.  Pat.   1003  of  1912;  this  J.,   1913,199. 

Acid-proof  ami  electrolytic  lank.  U.S.Pat.  1,202,457. 
Seel. 

Method  and  apparatus  for  heating  liquids.     Eng. 
Pat.   100,79(5.     See  I. 

Electroh/tic  production  of  sodium  perborate.     Eng. 
Pat.    100,152.     See  VII. 

Xa— FATS;  OILS;   WAXES. 

Patents. 


-.     S.    Cornell.    Pawling, 
U.S.  Pat.  1.202,969,  Oct.  31,  1910.     Date 


Oils ;    Separation    of 

N.Y      -  '    -       - 


of  appl.,  Jan.  22.  1916. 
A  MIXTURE  of  oils  of  mineral  and  animal  or 
veget-able  origin  is  emulsified  by  steam.  The 
fn^thy  emulsion  rises  and  comss  in  contact  ^^-ith  a 
heAted  surface,  liberating  the  volatUe  hydrocarbon 
on.— J.  E.  C. 

Catalysis  [for  hydrogenating  oils] ;  Process  of  revivi- 
fying   .     H.    J.    ilorrison.    Assignor  to   The 

Hvdrogenation  Co.,  Cincinnati,  Ohio.  U.S.  Pat. 
1,203,233,  Oct.  31,  1916.  Date  of  appl.,  Jvme  12. 
1914. 
Spent  material  containing  a  metallic  catalyst  is 
subjected  to  sufficient  pressure  to  expel  the  bulk  of 
the  fat  and  to  leave  a  coherent  cake.  The  rest  of 
the  organic  matter  can  then  be  removed  by 
ignition,  and  the  metal  recovered  in  a  catalytically 
active  form. — C.  A.  M. 

Cleansing  compound  for  use  in  the  bath  or  for  like 
vses.  J.  Farley.  Hertford.  Eng.  Pats.  15.643. 
Nov.  5,  1915,  and  4634,  Mar.  29.  1916. 
CoiTMERClAL  methylated  spirit  or  absolute  alcohol 
(2  parts  by  weight  or  14  to  20  fl.  oz.)  is  mixed 
vrith  pure  saponified  oO  or  fat.  preferably  vegetable 
(8  parts  or  25  to  40  oz.).  and  pme  oil  (8  parts  or 
35  to  40  oz.).  or  paraffin  oU  (35  to  40  oz.),  or  a 
mixture  of  pine  oil  (2  parts)  with  paraffin  oU 
(6  parts).- C.  A.  M. 

Apparatus  for  purifying  oil.     U.S.  Pat.  1,203,419. 
See  IIa. 


XIII.-PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Patents. 

Lead    carbonates     {basic)  ;     Manufacture    of . 

J.   A.   SchaelVer,   Joplin,   Mo.,   and   J.   R.   Mac- 

Grcgor,  Chicago,  111.,  Assignors  to  Picher  Lead 

Co.,  Joplin.     U.S.  Pat.  1,203,911,  Nov.  7,  1916. 

Date  of  apiil.,  May  2,   1916. 

Caubon    dioxide    is    passed    into    a    mixture    of 

"  fumed  litharge,"  acetic  acid,  and  water  until  the 

basic    lead     carbonate    foi-med    has    the    desired 

composititJn. — E.  II.  T. 

Printing  composition  [ink].  F.  A.  Putnam,  Mel- 
rose, Mass.  U.S.  Pat.  1,203,779,  Nov.  7,  1916. 
Date  of  appl.,  Dec.  20,  1912. 
A  GUM  is  digested  in  oil  and  the  mixtui-e  incor- 
porated with  a  metallic  pigment  and  a  non-metaUic 
(aniline)  colouring  matter,  these  having  contrasting 
coldui-s,  so  that  the  one  leaves  a  light  imprint  on 
dark  substances  and  the  other  a  dark  imprint  on 
light  substances. — C.  A.  M. 

Phenol-aldehyde   resins   soluble   in    oil  ;   Method   of 

manufacturiny and  t^arnishes  therefrom.     L. 

Berend,     Amoneburg.     Germanv.     U.S.        Pat. 
l,205,081,Nov.l4, lOlO.Date  of  appl.,June  1,1915. 

.See  Eng.  Pat.  15,875  of  1914  ;  this  J.,  1915,  805. 

Sosin    sizing    comjiosiiion.     U.S.    Pat.    1.203,857. 
See  v. 

Dyeing  leather,  silk,  cotton,  wood,  and  paper,  and 
preparation  of  water-,  oil-,  and  lake-colours.  Ger. 
Pat.  294,572.     See  VI. 


Colour   lakes  fast   to   light. 
See  IV. 


U.S.    Pat.    1,203,642. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA. 

PaTENT>:. 

Vulcanisation   [of  rubber  substitutes,   etc.].     A.   O. 

Bourn,  Bristol,  R.I.     U.S.  Pat.  1.203,966,  Nov. 

7,  1916.     Date  of  appl..  Jan.  7,  1916. 
Wood  creosote  is  mixed  with  rubber  si:bstitutes 
and     rubber    compounds,    with    or    without    the 
addition  of  partially  \n.dcanised  oils  or  regenerated 
rubber,  and  the  mixture  is  vulcanised. — C.  A.  M. 

Vulcanising  process  [for  rubber].     H.  R.  Murdock, 
Naugatuck,    Conn..    Assignor    to    Rubber    Re- 
generating  Co.     U.S.   Pat.    1,204,374,    Nov.   7, 
1916.     Date  of  appl..  May  4.  1916. 
Rubber     is     mixed     with     %-ulcanising    material 
containing  lead  and  sulphur,  and  a  reagent  (zinc 
sulphate)   capable   of   transforming   the  lead  and 
siUphur.  during  the  vrdcanising  process,  into  light- 
coloured  compounds  insoluble  in  water,  and  the 
mixture  is  vulcanised. — C.  A.  if. 
Xon-inflammable     icaterproofing     composition     for 
fabrics.     U.S.     Pat.     1,204,056.     See    V. 

XV.— LEATHER  ;     BONE  ;     HORN  ;    GLUE. 

Patents. 

Imitation  leather  ;  Material  adapted  for  use  in  Vie 

manuiaeture  of and  method  of  making  such 

ntuterial.  A.  E.  Alexander.  Loudon.  F^om 
The  Dnratex  Co..  Newark.  N.J.,  U.S.A.  Eng. 
Pat.  102.114.  Mav  22.  1916.  (Appl.  No.  7260 
of  1916.) 

See  U.S.  Pats.  1,190.806  and  1,190,807  of  1916; 

this  J.,   1916.  935. 

Dyeing  hairs,  furs,  etc.     Ger.  Pat.  294,184.  See  \l. 
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Dyeing  leather,  silk.  eoUoti.  iroorf.  and  paper,  and 
prefHiralion  oi  initer-,  oil-,  and  lake-colours. 
Oor.  Wit.  L'94.oT2.     .sV."  VI 

XVI.— SOILS ;  FERTIUSERS. 

Sul}>hur   in   ttniU  :     Oritititinii   oj (7.s   </    means 

of  inertiijtinii  the  availabilily  of  mineral  phos- 
phates. J.  U.  Lipman.  11.  O.  McLean,  .-md  11.  C. 
Ijnt.  Soil  .s.i.,  lt»10.  1,  533 — 539.  J.  Chem. 
Soc,  lOlti.  110,  i..  784. 
To  study  the  effects  of  sulplmr.  weekly  (later  fort- 
ni^rhtly)  estimations  of  acidity  and  of  soluble 
phosphoric  acid  wei-e  made  in  soils  alone,  in  soils 
-rsulphur.  in  soils+i-ock  phosphate,  and  in 
soils  ^sulphxir  aud  rock  phosphate.  The  soils 
employed  were  pure  sea  sjxnd,  a  red  silt  loam,  and 
a  medium  loam.  The  results  show  that  consider- 
able amoimts  of  .sidphuric  acid  are  formed  from 
the  sulphur  and  that  the  acid  actson  insoluble  phos- 
phates with  production  of  phosphoric  acid  avail- 
able to  crops.  The  character  of  the  soil  plays 
an  important  part  in  stinuilaling  or  retarding 
oxidation  of  sulphur.  The  best  resxdts  were  ob- 
tained in  the  reil  silt  loam  which,  at  the  end  of 
fifteen  weeks,  contained  nearly  2  grms.  of  citrate- 
soluble  an<l  nearly  1  grm.  of  wat<'r-soluble  phos- 
phoric acid,  when  5  grms.  of  sxdphur  and  15  grins, 
of  rock  phosphate  were  added.  In  sand  the 
amounts  of  soluble  phosphoric  acid  produced  were 
about  one-fifth  of  the  amounts  in  the  red  soil. 

Sails;   Antagonistic  action  of in  plants.     ,T.  G* 

Maschhaupt.  Vei-slag.  Landboiiwkund.  onder- 
zoek.  Rijkslandbouwproefstat..  1910,  19,  GO  pp. 
J.  Chem.  Soc,  191<).  110,  i. ,781. 
In  the  author's  experiments  natural  conditions 
were  attained  by  growing  the  plants  (maize)  in 
earth  <-ontained  in  pot-s  with  perforated  bottoms 
tlirough  which  the  roots  passed  into  the  prepared 
solution.s  below.  tTnder  the.se  conditions  solutions 
of  the  cUorides  of  sodium,  potassirim,  and  magnes- 
i\im  and  magnesium  sulphate,  above  certain  con- 
centrations, were  strongly  poisonous,  calcium  chlor- 
ide to  a  much  le.ss  extent.  Even  with  concentrations 
of  3/25M  the  toxic  action  of  .sodium  and  potassium 
chlorides  was  annulled  by  the  addition  of  only 
10  c.c.  of  calcium  ddoride  solution  (3/25M)  to 
1138  c.c.  of  their  solutions  ;  the  magnesium  .solu- 
t  ions  requireil  considerably  more.  The  antagonism 
found  by  Osterhout  between  sodium  and  potassium 
chlorides,  .ind  between  sodium  chlori<le  and 
magnesium  sidphate  was  not  confirmed  with 
certainty,  and  in  any  <ase  it  is  very  small  compared 
with  that  of  cahiuni  chloride.  The  calcium  salts 
have  a  special  function  which  can  be  undertaken 
by  no  other  salt.  The  work  of  other  invesligators 
on  this  point,  in  particular  that  of  Loew  and 
Han.steen,  is  di.s(  ussed.  The  contradictions  there 
found  may  be  explained  on  the  ground  that  these 
authors  drew  their  conclusions  from  quite  dif- 
ferent plant  types,  and  it  is  not  permi.ssible  to 
generalise  on  residt.s  obtained  from  one  species,  any 
more  than  to  a.ssume  any  parallelism  in  the 
antagonistic  salt  action  in  plants  and  animals. 
A  feature  common  to  all  antagonistic  action, 
however.  Is  that  it  is  a  colloidal  reaction,  and  the 
lalcium  ion  undoubtedly  has  a  special  function 
in  this  respect,  both  in  the  animal  and  vegetable 
kingdoms.  In  practical  agricultural  investiga- 
tions, when  the  plants  are  growing  in  the  natural 
soil,  great  difficulties,  underestimated  by  Loew 
and  his  coUalKjrators,  are  experienced,  particularly 
since  sufTicient  knowledge  is  lacking  of  the  way  in 
which  the  roots  exert  their  functions. 

fieneral   conceptions   of  intoricalion    [of  enzymes]. 
Jacoby.     See  XVIII. 

Determination     of    nitric     nitrogen.     Scales.     See 
XXIII. 


Patent. 

P?tosphate  rock  ;   Treatment  of ,     K.  S.  Bishop, 

Pittsburgh,  Pa..  Assignor  to  .Vrmour  Fertilizer 
Works,  Chicago.  111.  l'..S.  Pat.  1.201.23S.  Nov. 
7.  19U>.  Date  of  appl..  Ausj.  10,  I91  t.  He- 
newed  Feb.  1.  1910. 

Phosph.\tu-  rock  is  made  availalile  for  plaid  food 
by  mixing  it  with  the  ihloriile  of  a  strong  base, 
e.g..  of  an  alkali  metal,  and  sullicient  silica  to 
combine  with  the  metal  of  the  chloride  and  with 
some  of  the  calcium  of  the  rock,  and  then  heating  ' 
in  steam  to  a  temperature  below  that  at  which.  < 
sintering  takes  place,  the  hydi-ogen  chloride] 
evolved  being  recovered, — E.  II.  T. 


XVm.— FERMENTATION    INDUSTRIES. 

Prohibition    of    use    of    uhcat    in    manufaelHre    of^ 

hecr,  etc. 

It  has  been  reported  to  the  Board  of  Trade  that,  ' 
in  consequence  of  the  scarcity  and  the  high  price 
of  V)arley,  purchases  of  wheat  have  recently  been.  I 
made  by  brewers  for  use  in  their  business.     Th©  ; 
Board  of  Tr.ide  have  accordincly  made  an  Order, 
the  effect  of  which  is  to  prohilut  the  use  of  wheat 
in  the  manufacture  of   beer  and  similar  liquors. 
The   Order   came   into   force  on   27th   November. 
The  use  of  any  grain  for  the  piodiiction  of  spirits, 
without    the  "authorisation    of    the    Jlinistry    of 
^Iiinitions.    was    prohibited    bv    an    Order    dated 
10th  May  last. 

Formaldehyde  as  a  prototype  of  diastase.  Theory 
of  diasiatic  action.  G.  Woker.  Ber..  1010, 
49,2311—2318. 
Pkoceedixg  from  the  supposition  that  diastase 
and  peroxida.se  are  identical  .substances,  the  theory 
is  developed  that  the  actions  of  diastase  and 
peroxidase  are  attriliutable  to  the  same  group  in  the 
molecule,  viz.,  an  aldehyde  group  which  can  form 
on  the  one  hand  an  unstable  aldehyde  hydrate 
with  water,  giving  rise  to  the  hydrolytic  reaction, 
and  on  the  other  hand  a  secondary  peroxide 
structure,  of  the  type  ■C'H(OH)-OOH.  with  hydro- 
gen peroxide.  The  author  has  already  shown 
that  toi-maldehyde  may  be  regarded  as  typi<al 
of  peroxidase  and  catalase  (Ber.,  1914,  47,  1024), 
and  it  was  therefore  expected,  from  the  above 
theory,  that  it  should  also  be  a  prototype  of 
diastase.  The  point  whether  formaldehyde  and 
diastase  behave  analogously  when  tested  l>y  the 
usual  method  of  diastase  determination,  was  there- 
fore investigated  botli  from  tlie  point  of  view  of 
the  disappearance  of  starch,  and  of  the  formation 
of  sugars  or  dextrins.  and  a  general  parallelism 
was  found,  though  not  so  close  as  that  Ijetween 
peroxidase  and  formaldehyde.  Notably  it  was 
observed  that  an  increase  instead  of  a  decrease 
of  viscosity  occurred  during  the  action  of  formal- 
dehyde on  starch,  and  that  a  relatively  high  con- 
centration of  aldehyde  was  necessary  before  any 
sugar  formation  occurred.  Nevertheless  starch 
hydrolysis  was  undoubtedly  produced,  since  the 
blue  iodine  reaction  disappeared,  and  an  o.sazone 
was  actually  isolated  from  the  product, — G.  F,  M. 


—  to  hydrogen  ion 
J.    Biol.    ('hem.. 


Oxidase  reactions  ;   Relation  of  - 

concentration.     G.    B.    Reed. 

1916,  27,  299—302. 
The  concentrations  of  acid  which  inhibit  oxidases 
are  much  lower  than  stated  by  previous  investi- 
gators, who  have  not  usually  taken  into  account 
the  effect  of  protein  or  other  .amphoteric  electro- 
lytes in  reducing  the  acidity  when  definite  amounts 
of  acid  have  been  added  to  the  oxidase  mixture. 
Certain  oxidases,  such  as  tho.se  of  the  potato  and 
apple,  are  inhibited  by  hydrogen  ion  concentrations 
as  low  as  5  to  7  X  10~*.  The  activation  of  certain 
oxidase  reactions  by  the  addition  of  exceedingly 
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>^niall  ;iiii<iiints  ot  alkali  may  tlius  lie  <iiu'  to  the 
i-«Mhictioii    of    the    hyilrogen-ioii    concentration. 

— T.  C. 

Inioxicalion    [of  enzi/mcs]  ;    (nnieral   conceptions   of 

.     M.    Jacohv.     Bioclu'Mi.    Zeits.,   Ill  1(1,   76, 

27r>— 290.     J.  Choni.  Soc,  191(>,  110,  i.,  778-779. 

Urease  i.s  rondereil  inactive  by  niiimte  amounts  of 
mercuric  chloride  to  whith,  whatever  the  quantity, 
no  accel<;rative  action  can  be  ascribed.  The 
enzyme  inactivated  by  the  mercury  salt  can  be 
reactivat<'d  by  potassium  cyanide.  A  relatively 
largo  amount  of  this  salt  is  ncci-ssary  to  diminish 
th(^  activity  of  tlu'  urease,  but  medium  ((uantities 
cause  a  distinct,  though  not  very  huge  increase  in  its 
activity.  An  aqueous  solution  oi  the  enzyme  is 
inactivated  by  nickel  oxide  (insoluble  in  water)  ; 
after  separation  from  tlu'  nickel  oxide  it  can  be 
reactivated  by  potassium  cyanide.  Urease  ren- 
dered inactive  l)y  mercuric  chloride  cannot  bo 
reactivateil  by  glycine,  whereas  if  rendered  inactive 
by  nickel  oxide  it  can  be  reactivated  by  snuiU 
((uantities  of  this  substance.  The  scission  of  urea 
by  bacteria  is  inhibited  both  by  mercuric  chloride 
and  potassiinn  cyanide,  neither  sid:)stance  exerting 
a  stimulating  action  in  very  small  concentrations. 
Bacteria  of  which  the  ureaclastic  activity  has  been 
destroyed  Ijy  the  mercury  salt,  are  not  rendered 
reactive  in  tliis  respect  by  potassium  cyanide.  The 
doses  of  nickel  oxide,  mercuric  chloride,  and 
potassium  cyanide  which  stop  the  ureaclastic 
action  do  not  kill  the  bacteria.  Bacteria  which 
act  on  urea  do  not  act  on  methylurea,  thiourea, 
or  acctamide.  The  author  dLstinguishes  between 
two  types  of  toxic  action  ;  substances  exerting  the 
one  type  of  action  kill  the  ferment,  whereas  those 
belonging  to  the  other  only  irdiibit  the  fermentative 
action. 

Patent. 

Alcoliol-free  beers  ;  Process  of  tnakinr/  practically 
.  C  Reiter,  Bavrischzell-Hochkreut,  Ger- 
many. U.S.  Pat.  1,204,315,  Nov.  7.  1916. 
Date"  of  app].,  Apr.  6.  1914. 

See  Eng.  Pat.  23,003  of  1913  ;  this  J..  191.5,  SiO. 


XIXa.— FOODS. 

Cocoa  powder  ;  Deteciion  of  e.rress  of  cacao  shell  in 
.     Chem.-Zeit.,    1916,    40,   969 — 970, 

The  following  oiBcial  (German)  directions  are 
given  for  the  detection  of  cacao  shell  in  cocoa 
powder.  A  preliminary  microscopical  examination 
will  show  whether  tlie  jiowder  contains  an  undue 
proportion  of  shell,  and  if  sucli  is  the  case  the 
crude  filire  content  of  the  sample  is  determined  ; 
if.  owing  to  the  fineness  of  the  j^owder,  the  micro- 
scopical examination  is  inconclusive,  the  insoluble 
phosphates  present  must  be  determined  in  addition 
to  the  crude  fibre.  Since  the  results  obtained 
are  expressed  as  percentages  of  the  dry  fat-free 
powder,  the  moisture  and  fat  are  also  determined. 
Moisture.  Five  grms.  of  the  cocoa  powder  is 
mixed  in  a  flat  basin  with  20  grms.  of  ignited  sand 
and  dried  at  105°  C.  to  constant  weight,  or  nearly 
so,  but  the  drying  should  not  be  prolonged  for 
more  than  4  hours.  Fat.  Five  grms.  of  the 
cocoa  is  placed  in  an  asbestos  filter  tube.  4  cm.  in 
diameter  (the  asbestos  is  supported  on  a  sm,all 
filter  plate  having  holes  about  1  mm.  in  diameter), 
the  lower  end  of  the  tube  is  inserted  into  a  hole  in 
a  rubber  stopper  closing  a  filter  flask,  and  the 
fUter  tube  is  filled  witli  ether.  As  soon  as  the 
ether  begins  to  drop  into  the  flask,  suction  is 
applied,  a  further  quantity  of  ether  is  added,  and 
so  on,  using  about  10  c.c.  of  ether  each  time,  until 
100  c.c.  of  ethereal  extract  has  been  collected. 
This  ethereal  solution  is  evaporated,  and  the 
residue  of  fat  weighed.     Crude  fibre.     The  residue 


remaining  in  the  filter  tube- is  freed  from  ether 
and,  together  witli  tlie  asbestos,  is  Iransfem^d  to 
a  flask  and  Imiled  for  1  liour  under  a  reflux  con- 
den.scr  with  200  r.i\  of  I -25",,  sidphuric  acid.  The 
mass  is  then  i ullecled  on  an  asbestos  (liter,  vvasluHl 
with  hot  water,  again  transferred,  with  the 
asbestos,  to  the  flask,  boiled  for  1  liour  with 
200  c.c.  of  l-25'}„  potassium  hydi-oxide  soIuti<ui, 
(ben  collected  on  an  asbestos  fiUer,  and  washed. 
This  treatment  with  acid  and  .ilkali  is  repeated. 
The  mass  of  crude  fibre  obtained  finally  Is  wjushed 
with  alcohcd  and  ethei-,  traiLsfcncd  to  a  i)latinum 
basin,  ilried  at  105  ('..  and  weighed.  The  contents 
of  t  h('  basin  are  then  ignited,  and  the  residue  again 
weighed  ;  the  ditTerenc(!  between  the  weights 
gives  the  quantity  of  crude  fibre.  The  asbestos 
used  for  the  lildrs  slinuld  be  treJiled  previously 
with  boiling  dilute  sulphuric  acid,  then  with  dilute 
pot.a,ssium  hydroxide  solution,  washed,  dried,  and 
ignited.  If  the  amount  of  crude  tilire  found 
exceeds  6%,  calculated  on  the  dry.  fat-free  cocoa 
powd<!r,  the  sample  contains  a  quantity  of  shell  in 
excess  of  that  which  should  be  present.  Phosphates. 
Twenty  grms.  of  the  cocoa  is  incinerated  at  a.  low 
temperature,  the  carbonised  mass  Is  collected  on  a 
filter,  washed  with  water,  and  the  filter  and  its 
contents  are  ignited  to  a  white  ash  to  which  the 
filtrate  is  added  and  evaporated  to  dryness,  Aiter 
gentle  ignition,  the  residue  is  treated  with  a  few- 
drops  of  hydrogen  peroxide  and  10  c.c.  of  25% 
hydrochloric  acid,  the  mixture  is  evaporated  to 
dryness,  the  residue  treated  witli  hydrochloric  acid 
and  hot  water,  and  the  solution  filtered.  Tlie 
filtrate  is  nearly  neutralised  with  sodium  hydroxide 
solution,  using  methyl  orange  as  indicator,  then 
heated  on  a  water-))ath  for  5  mins.,  a  further  small 
quantity  of  alkali  is  added  so  that  the  solution 
still  remaitis  slightly  acid,  and  the  precipitated 
iron  and  aluminium  phosphates  are  coUected  on  a 
filter  ;  the  filtrate  and  washings  are  diluted  to 
100  c.c.  To  determine  the  soluble  phosphates. 
10  c.c.  of  this  solution  is  mixed  with  30  c.c.  of 
neutral  40  °„  calcium  chloride  solution,  a  few 
drops  of  phenolphthalein  solution  are  added,  and 
the  mixture  is  titra^ted  with  N  /lO  sodium  hydroxide 
solution  until  a  distinct  red  coloration  is  obtained; 
the  mixture  is  now  maintained  at  15'  C.  for  two 
hours  and  the  slight  excess  of  alkali  is  titr.ated. 
Under  these  conditions,  1  c.c.  of  iV/10  alkali 
solution  is  equivalent  to  4-75  mgrms.  of  PO4. 
The  insoluble  phosphates  are  determined  as 
follows  : — 30  c.c.  of  trisodium  citrate  solution 
(200  grms.  of  the  salt  dissolved  in  300  c.c.  of  water) 
is  placed  in  a  flask,  cooled  in  ice-water,  and  then 
exactly  neutralised,  using  phenolphthalein  as 
indicator.  The  filter  containing  the  precipitate 
of  h'on  and  aluudnium  phosphates  is  introduced 
into  the  flask,  the  mixture  is  heated  on  a  water- 
Ijath  for  20  mms..  then  cooled  in  ice-water,  and 
titrated  with  A'/IO  sodium  hydroxide  solution: 
in  this  case,  1  c.c.  of  the  alkali  solution  is  equi- 
valent to  9-5  mgrms.  of  PO,.  The  results  of  both 
determinations  are  calculated  into  percentages  of 
tha  cocoa  powder.  With  a  cocoa  powder  free  from 
exce.ss  of  sheU.  the  quantity  of  insolul)le  PO,  wUl 
not  exceed  i%  of  the  total  POi.— \V.  P   S. 

Veqetahle    ivori/   meal  ;     Composition,    diycstibility, 

and  feeding  'value  of .     C.  L.  Beals  and  J.  B. 

Lindsay.  J.  A.gric.  Kes.,  1916,  7,  301—320. 
Vegetable  ivory  nuts  {Phytelephas  macrocarpa 
seeds)  have  the  following  average  composition  : — 
moisture.  11-39;  ash.  108:  protein,  4-68;  fat, 
0-92  ;  crude  fibre,  6-80  :  non-nitrogenous  sub- 
stances, 75-09%.  Large  quantities  of  the  nuts 
are  imported  and  used  principally  for  making 
buttons,  and  the  waste  material  (sawdust,  chip- 
pings,  and  turnings)  of  this  manufacture  is  ground 
to  a  meal  which  may  be  used  for  feeding  cattle. 
The  meal  is  tasteless,  odourless,  and  very  hard, 
being  almost  gritty  to  the  toxich.     About  92-5% 
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of  the  non-nit jogenous  substances  consists  of 
maiiuan.  a  poUnuor  of  mannose  (t-f.  J.  L.  Bilker 
antl  T.  11.  rojH>';  this  J..  H'OO.  550).  ami  tl\e  enervrv 
equivalent  of  the  meal  eompares  favourably  vith 
that  of  other  i-arl)ohydrate  fooils.  Sheep  eat 
vegetnlile-ivory  meal  reailily  when  it  is  mixed 
with  other  grains,  and  it  is  iligesteil  thoroughly  ; 
about  84 "o  »f  the  dry  substance  and  !»2^'o  of  the 
non-nit  roge  no  us  sulistanees  is  digested  by  these 
animals.  Cows  will  eat  the  meal  when  it  is  mixed 
with  other  foods,  but  refuse  to  eat  it  by  itself  ; 
its  use  increases  the  quantity  of  milk  yielded  by 
cows,  but  its  value  is  not  quite  equal  to  that  of 
maize  meal  in  this  respect. — W.  P.  S. 

Physiological  and  pharmacological  siudies  on  coal- 
tar  colours.  Fat-soluble  dyes.  Salant  andBengis. 
See  IV. 

Relation  of  oxidase  reactions  to  hydrogen   ion  con- 
centration.    Reed.     See  XVIII. 


Determination     of 


nitric     nitrogen. 
XXIII. 


Scales.     See 


Patents. 
Colour  concentrate  for  edible  fats.     C.  EUis.  Mont- 

clair,  N.J.     U.S.  Pat.  1.203,594,  Nov.  7,  1916. 

Dat€  of  appl.,  Dec.  16,  1915. 
A  BrTTER  colouring  composition  consists  of  the 
liquid  portion  of  ))utt*r  fat  saturated  with  a  yellow 
dye  and  sterilised. — W.  P.  S. 

Egg  product;  Powdered and  process  for  making 

the  same.     G.  C.  Contant.  New  York,  Assignor 

to  J.  Decker,  jun.,  Moutclair,  N.J.     U.S.  Pat. 

1.203,983,  Nov.  7,   1916.     Date  of  appl.,  Jan. 

22.  1910. 

Whites   of   eggs   are   separated   from   the   yolks. 

stirred  until  of  uniform  consistence,  sugar    s  then 

added,  the  mixture  dried  at  a  temperature  below 

212'  F.  (100=  r.).  and  powdered.— W.  P.  .S. 

XIXb.-WATER PURIFICATION:  SANITATION. 

Determination     of    nitric     nitrogen.     Scales.     See 
XXIII. 

Patents. 

.'?lill  [for  icater]  ;    Triple  purification  .     D.  P. 

Jloore,  Assignor  to  J.  S.  Merrill  and  G.  H. 
Draper,  Washington,  D.C.  U.S.  Pat.  1,204,300, 
Nov.  7,  1916.  Date  of  appl.,  Feb.  17,  1916. 
A  w.ATEU  still  comprises  an  evaporator,  a  ilistUled 
water  res  oir,  and  a  condenser  arranged  one 
above  the  other.  Vapour  tubes  ext<^nd  from  the 
evaporator,  through  the  reservoir,  to  the  con- 
denser and  project  into  the  lower  ends  of  the  con- 
denser tubes.  An  air  heater  is  provided  in  the 
evaporator,  and  a  number  of  tubes  conduct  the 
heated  air  into  the  vapom-  tubes,  so  that  the 
vapour  and  heated  air  mix  in  the  vapour  tubes 
and   condenser  tubes. — W.  P.  S. 

Drying  and  sterilising  air  ;  Process  for .     R.  P. 

van  Calcar.   Oegstgeest,   and   J.   Ellemian  and 

H.  J.  .Martijn.   The  Hague,  Netherlands.     U.S. 

Pat.   1,203,941,  Nov.  7,   1910.     Date  of  appl., 

Dec.  29,  1911. 
The  process  is  essentiallv  the  same  as  that  described 
in  Eng.  Pat.  24,159  of"  1913  (this  J.,  1915,  245), 
but  distinct  layers  of  a  .soluble  drxing  substance 
and  an  anti-hardening  material  are  used. — A.  S. 
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Cinchona  allcnl'iidn  ;    Digradolion  of  Ihr  .     A. 

Kaufmann.  K.  Rotlilin,  and  P.  Bnmn.schweiler. 
Ber.,  1916,  49,  2299— 2310. 

TirE  possibility  of  the  synthesis  of  quinine  from 


raeroquinene  or  cincholoipone,  the  common  degra- 
dation products  of  all  the  cinchona  alkaloids, 
renders  the  preparation  of  one  or  other  of  these 
substances  in  satisfactory  yielil  a  matter  of  techni- 
cal interest.  The  three  following  methods  were 
accordingly  worked  out  for  the  preparation  of 
cincholoipone  from  cinchotiu  (dihydrocincho- 
nine)  : — (1)  By  boiling  with  sodi\un  acetate  and 
50 "o  acetic  acid,  cinchotin  was  isomerised  to  the 
"  toxin  "  cinchoticin,  which  wa«  isolated  as  its 
benzoyl  derivative  in  white  needles,  ni.pt.  124  C, 
in  95 — 100  "o  yield.  This  on  oxidation  with 
chromic  acid  gave  cinchoninic  acid  and  Uenzoyl- 
cincholoipone,  but  the  yield  amounted  to  only  j 
10°o  of  tbe  theory.  (2)"Benzoylcin!hoticin  gave] 
with  duuethyl  sulphate  an  addition  product] 
which  on  oxidation  \\ith  permanganate?  gave^ 
formylmethylanthranilic  acid  and  benzoylhomo- 
cinclioloipone.  a  reddish-yellow  oil  which  on  hydro- 
lysis w.as  converted  into  homocincholoipone  hydro- ( 
chloride.  (3)  The  best  results  were  obtained  by 
the  action  of  an  acid  chloride  on  the  isonitroso- 
derivative  of  benzoylcinchoticin.  This  was 
obt-ained  in  nearly  theoretical  yield  by  the  action 
of  amyl  nitrite  on  the  sodium  derivative  of  the 
ketone  in  alcoholic  solution,  and  was  isolati  d 
as  white  needles,  m.pt.  175° — 177°  (".  On 
shaking  its  alkaline  solution  with  p-toluene 
sulphochloride.  quantitative  decomposition  into 
cinchoninic  acid  and  l)enzoylcincholoipone  nitrite 
occurs.  The  latter  distilled  at  160° — 105°  C.  in 
vacuo,  and  gave  cincholoipone  on  hydrolysis  with 
bariiuu  hydroxide  or  70  "o  sulphuric  acid. — G.  F.  M. 

Alhaloidal     chemistry ;     Mercuric    acetate    cts    an 

oxidising  agent  in .     J.  Gadaraer,  F.  Kuntze, 

R.  Kondo.  and  Schulemann.  Arch.  Pharm., 
1915,  253,  274—289.  J.  Chem.  Soc,  1916,  110, 
i.,  736—737. 

The  author  finds  that  in  alkaloidal  chemistry 
mercuric  acetate  has  not  only  a  qualitative,  but 
also  a  quantitative  vahie,  since  the  resulting 
sparingly  soluble  mercurous  acetate  can  be 
collected  and  weighed.  N-Methylbulbocapnine 
yields  a  di-dehydro-derivative  when  oxidised  in 
dUut«  acetic  acid  by  mercuric  acetate  at  the 
ordinary  temperature  : 
CeoHMOiN +2Hg(C  Jl30,)i  = 

C3„Hj,0,N  +2CH3COOH  -f-Hg,(C,H30,)s. 
A  deeper-seated  oxidation  also  proceeds  to  some 
extent,  and  this  becomes  more  marked  when  the 
oxidation  is  eft'ected  on  the  water-bath,  the  amount 
of  mercurous  acetate  obtained  indicating  a  con- 
sumption of  3  mols.  of  mercuric  acetate.  By 
oxidation  in  a  similar  manner  at  the  ordinary 
temperature,  rf-canadine  is  converted  into  berberine, 
and  corydaline  also  loses  four  atoms  ot  hydrogen. 
In  the  latter  case  the  oxidation  proceeds  in  two 
stages,  a  di-  and  a  tetra-dehydrocorydaline  Vjeing 
obta.ined.  Since  the  optical  activity  of  the 
alkaloid  disappears  with  the  first  pair  of  hydrogen 
atoms,  the  two  asjomnet  ric  carbon  atonis  in  cory- 
ilaline  would  appear  to  be  contiguous.  The 
oxidation  of  r-laudanosine  by  mercuric  acetate 
yields  the  same  pro(lu<ts  as  Pyman  oljtiiined  with 
manganese  dioxide  and  dilute  sulphuric  acid 
(("hem.  Soc.  Tians.,  1909,  95,  1200  ;  see  also  Eng. 
Pat.  314  of  1909;  this  J.,  1909,  913),  namely, 
veratraldehyde  and  4.5-dimethoxy-2-,i-methyl- 
aminoethyl-benzaldehyde.  The  non-nitrogenous 
substance,  {", ,118(0^113)4,  mentioned  by  P>-man, 
is  prfiduced  in  consideraljle  quantity,  and  appears 
to  be  tetramethoxydibenzyl,  C,in,i,(0('Il3),.  The 
oxidation  of  papaverine  by  mercuric  ac(;tate  yields 
papaveraldine,  dimethoxycim  honicacid,  and  about 
10%  of  papaverinid,  which  thus  becomes  a  om- 
paratively  easily  obtainable  substance.  When 
papaverine  and  mercuric  acetate  are  mixed  in 
equivalent  quantities  a  clear  solution  is  obtained, 
from  which  a  white  precipitate  containing  non- 
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ionisable  mercury  is  thrown  down  by  sodium 
chloride.  The  (Icar  sohilion  therefore  pi-obably 
contjiins  a  mcr<uria<  etafo,  this  prixiup  liaving 
entered  at  the  nietliylene  bridge.  Tlie  sxibstance 
is  not  very  stable,  h  iwever,  and  reacts  with  a 
I'lirtlier  quantity  of  mercuric  acetate  to  form 
mercurous  acet^ate,  acetic  acid,  and  papaverinol. 

Apomorphine  ;  Soisilive  rcaclion  for .     L.  P.  J 

Palet.     Ann.    Soc.    Quini.    Argentina,    1010,    4, 
83—86.     J.  Chem.  Soc,  191(i,  110,  ii.,  587. 

WiTii  GuirHalmoUi's  arseno-tungstic  or  arseno- 
tungsto-molybdic  reagent,  apomorphine  gives  an 
indigo-)ilue  color.ition  :  the  colouied  substance 
dissolves  in  amy]  alcohol  to  a  solution  of  the  same 
colour,  and  in  benzene  to  an  intense  violet  sohition. 
(See  also  following  abstract.) 

Dimethylaniinophcni/hlhnelhylisopyrazolone  {pyram- 

idone)  ;  Delicate  lest  for .     L.  Guglialmelli. 

Annal.  Sor.  Quiin.  Argentina,  1916.  4,  180 — 182. 
J.  Cliem.  Soc,  1916,  110,  u.,  587—588. 
Arsenotungstic  acid  gives  \vith  dimethylamino- 
plienyldiniethylisopjTazolone  a  white  precipitate 
solu))le  in  alkali  with  pixjduction  of  an  intense  blue 
coloration.  Arsenotungstomolybdic  acid  gives  a 
white  precipit.ate,  soluble  in  alkali  t/o  an  indigo- 
blue  sohition.  Both  nitric  acid  and  ferric  diloride 
give  an  indigo-blue  coloration. 

Medicines  ;   Preservation   of in   dry   caps^des. 

especialty  for  tisc  in  the  field.     T.  Paul.     Jliinch. 

Med.   Wochenschr.,    1916,   1317—1321.     Chem.- 

Zeit.,  1916,  40,  Rep.,  364—365. 
Comparati%t:  tests  at  37°,  70°,  and  100°  C,  with 
cont-iiinei-s  of  ordinary  medicine  glass,  Jena  glass, 
and  quartz  showed  that  decomposition  of  morphine 
hydrochloride  in  aqueous  solution  t-akes  place 
slowly  even  in  quartz  and  hence  cannot  be  due  to 
impurities  dissolved  from  glass,  though  such 
impurities  markedly  accelerate  the  decomposition. 
Salts  of  physostigmine,  atropine,  scopolamine, 
homatropine,  and  liydrastine,  and  suprarenin 
(adrenaline)  and  organotherapeutic  preparations 
decompose  still  more  readily  and  it  is  very  difficult 
to  sterilise  theii'  aqueous  solutions.  Addition  of 
very  small  quantities  of  hydrocldoric  acid  or  of 
glycerin,  alcohol,  dextrose,  etc.,  has  Iseen  proposed 
as  a  remedy,  but  is  ineffective,  antl,  in  some  cases, 
may  even  accelerate  the  decomposition,  without 
this  becoming  apparent  to  the  eye.  The  author 
recommends  that  measured  quantities  of  the  solid 
medicine  and  of  the  solvent  should  be  put  up  in 
separate  containere  and  mixed  immediately  before 
use.  Tlie  dry  medicine  is  dissolved  in  a  volatile 
solvent  and  introduced  into  a  dry,  sterilised,  boat- 
shaped  capsule,  drawn  out  at  the  ends  :  the  solvent 
is  then  expelled  by  a  current  of  germ-free  air  at 
20° — 30°  C,  and  the  ends  of  the  "capsule  sealed. 
The  solvent  (dilute  sodium  cMoride  sohition  or 
distilled  w.ater)  is  introduced  into  a  pipette-shaped 
container,  which  is  then  sealed  and  sterUised.- — A.S. 

Fatty    acids  ;    Oxidaiion    of    branched    chain 


Actian  of  hydrogen  peroxide  on  the  komologucs  of 
isobutyric  acid.  P.  A.  Levene  and  C.  H.  AUen. 
J.  Biol,  aiem.,  1916,  27,  433—462. 
The  action  of  hydrogen  peroxide  on  the  higher 
homologues  of  dimethylacetic  (isobutyric)  acid 
was  investigated  v^-ith  the  object  of  establisliing  the 
conditions  under  which  the  tertiary  carbon  atom 
was  oxidised  readily.  In  the  couree  of  the  work 
the  acids,  esters,  alcohols,  iodides,  and  siibstituted 
malonic  acids  of  eight  homologues  of  isopropane 
were  prepared,  whilst  the  oxidation  experiments 
were  made  on  acids  ranging  from  2-methylpiH>pylic 
acid  to  9-methyldecylic"  acid.  The  following 
product,s  of  oxidation  were  to  be  expected  : — 
(CH5),CH(CH  ,)„OH.,CH.,COOH^ 

(0H3),CH(CH,)„CH,CHO,  or 
(CH3)2CH(CH,)«COCH3,  or"(CH3),CO.     The  latter 


reaction  proceeded  most  favourat)ly  wlien  the 
organic  acid  in  slightly  acid  solution  was  treated 
witli  an  amount  of  hydi'ogen  pei-oxide  equivalent 
to  3-5  atoms  of  oxygen.  Under  these  conditions, 
all  three  reactions  took  plare,  but  acetone  was  the 
predominating  t)r<i(luct  of  the  oxidation.  The 
presence  of  tlie  higher  ketones  was  demonstiated 
by  an  indirect  method  ;  the  value  of  the  mixed 
ketones  was  determined  and  fi-om  this  was  dedu<  ted 
the  value  of  the  acetone,  identified  previously  by 
means  of  its  p-iiitroi)henylhydrazone.  The  alde- 
hydes resulting  from  the  oxiclation  in  the  a- 
position  were  identified  as  tlie  coiTesponrling  acids. 
There  was  a  progressive  decrease  in  the  yield  of 
acetone  as  the  distance  between  the  tertiary 
carbon  atom  and  the  carboxyl  group  increased, 
but  a  marked  exception  to  tliis  rule  was  observed 
with  isobutyric  and  isovaleric  acids. — W.  P.  S. 

Silver  in   protein  preparations ;     Deterr>iination   of 

.     H.     Wastenson.      I'harm.     Post,      1916, 

49,  187—188.  J.  Chem.  Hoc,  1916,  110,  ii.,  577. 
A  METHOD  is  desciibed  for  the  estimation  of  silver 
in  protein  preparations  (for  example,  Arr/entum 
proteinicum)  wliich  also  contain  chlorides.  From 
0-2  to  0-5  gi'm.  of  the  substance  is  lieatcd  with 
10  c.c.  of  concentrated  sulphuric  acid  and  2  cc. 
of  concentrated  nitric  acid  until  nitrous  fumes 
cease  to  appear  ;  after  cooling,  the  mixture  is 
diluted  with  25  c.c.  of  water,  heated  until  the 
water  h.as  evaporated,  and  the  heating  tlien  con- 
tinued for  a  further  thirty  minutes.  The  clear 
solution  is  now  diluted  with  water  to  al)out  100  cc. 
and  titrated  with  A' ,  10-ammonium  thiocyanate 
sohition  in  the  presence  of  ferric  alum. 

Physiological  and  pharmacological  studies  ov  coal- 
tar  colours.  Fat-solnble  dyes.  .Salaut  and 
Bengis.     See  IV. 

Volumetric  determination  of  mercury  salts.  Evalua- 
tion of  mercuric  chloride  compresses.  Adanti. 
See  VII. 

General   conceptions   of  in'o.rication    [of  enzymes]. 
Jacoby.     See  XVUl. 

Patents. 

(A)  Cephaeline  isohutyl ether,  and  (■B)cephacline propyl 
ether,  and  salts  thereof.  J.  W.  Jleader,  Indian- 
apolis, U.S.A.  Eng.  Pats,  (a)  11.717,  (b> 
11,719,  Aug.  13,  1915. 
(a)  Cephaeline  isohutyl  ether  is  produced  by  treat- 
ing cephaeline  with  an  alkali  metal  and  an  isohutyl 
halide.  Example  : — 17  grms.  of  isohutyl  bromide 
is  added  to  46-6  grms.  of  cephaeline  and  4-6  grms. 
of  sodium  dissolved  in  about  400  cc  of  alisolute 
alcohol,  and  the  mixture  is  boiled  for  about  2 
hours.  The  alcohol  Ls  then  distilled  oil',  the  residue 
dissolved  in  dilute  Iiydrochloric  acid,  made  alkaline 
with  ammonia,  and  extracted  with  ether.  The 
ethereal  solution  is  extracted  with  excess  of  dilute 
caustic  soda,  to  remove  unchanged  cephaeline, 
and  is  evaporated  to  dryness.  The  product  may 
be  purified  by  dissolving  "it  in  an  acid,  crystallising 
the  salt,  dissoh-ing  it  in  water,  adding  ammonia, 
extracting  vs-ith  ether,  evaporating  off  the  ether, 
and  drying  in  vacuo.  Cephaeline  isohutyl  ether 
is  a  varnish-like  substance,  easily  soluble  in 
alcohol,  ether,  and  cliloroform.  It  forms  a 
crystalline  hydro  l)romide  (white  needles)  and 
hydrochloride.  (B)  Cephaeline  propyl  ether,  having 
similar  properties  to  the  isohutyl  ether,  is  prepared 
bv  a  similar  reaction,  using  16  grms.  of  pi'opyl 
bromide  instead  of  17  grms.  of  isohutyl  bromide. 

— F.  Sp. 

Carbon  tetrachloride  ;    Process  of  making .     O. 

J.  .Sti-osacker,  Assignor  to  The  Dow  Chemical 
Co.,  Jlidland,  Jlich.  U.S.  Pat.  1,204,608, 
Jsov.  14,  1916.     Date  of  appl.,  Feb.  13,  1915. 

C.U5BON    tetrachloride    is    prepared    by    treatmg 
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iDcc.  30,  19J6. 


Sulphur  dichloriilo  witlj  i-arhou  liisulphiilo  until 
tlio  sulphur  diihlorido  is  ivtlm-oil  praitii-jiUy  to 
sulphur  luonoihloride.  ami  thou  raisin;.;  tho  tem- 
perature and  adding  nioiv  carbon  bLsulphido  until 
the  sulphur  monoohloride  is  redueed  to  sulphur. 
The  pr»uess  may  be  modified  by  earryinsr  on  the 
first  stage  until  the  ivsidiie  consists  of  a  hot 
si>lution  of  sulphur  in  sulphur  monochloride.  adding 
more  sulphur  dichloride.  and  continuing  the  ad- 
dition of  carbon  bisulphid:>  vmtil  the  sjime  point 
is  reached  again,  and  finally  i-aising  the  tempeira- 
tui-e  and  adding  carlton  bisulphide  until  the  ivsidue, 
which  is  kept  liquid,  consists  mainly  of  sulphur. 
The  carbon  tetrachloride  evolved  in  the  reactions 
is  condensed. — F.  Sp. 

2-XapkthylqHinoliite-i-carboxylic  acith.  .M.  Dohrn, 
Assignor  to  Chem.  Fabr.  auf  Actien  (vonn. 
E.  Schering).  Berlin.  U.S.  Tat.  1.1!I7.462, 
Sept.  5,  lOlti.     Date  of  appl..  June  10.  liU.j. 

2-XAPiiTHYUjrixoLiNE-t-CAHBOXYLic  acids  are 
prepared  by  condensing  isatin  with  acetonaph- 
thone  (methyl  naphtliyl  ketone)  in  alkaline 
solution  or  by  condensing  aniline  with  pyro- 
racemic  acid  (pyruvic  acid)  and  naphtlialdchvde. 
Example:  ISO  parts  of  isatin  di.ssolved  in  500 
parts  of  alcohol.  300  pai-ts  of  33  °o  caustic  potash 
solution,  and  90  parts  of  methyl  o-naphthyl  ketone, 
are  heated  together  on  the  water- bath  for  some 
hours.  The  alcohol  is  tlu'U  distilled  olT.  and  the 
product  precipitated  by  hydrochloric  acid,  dis- 
solved in  sodium  carbonate  solution,  re-precipi- 
t-ated.  and  crystallised  fi'om  dilute  alcohol.  2.1'- 
Naphthylquinoline-4-carboxyUc  acid  forms  yellow- 
ish-red needles,  melting  "at  198=  C.  ;"  2.2'- 
naphthylquinoline-t-carboxylic  acid  forms  yellow 
crystals,  melting  at  234'  C'  Both  compounds  are 
soluble  in  alcohol  and  alkalis  and  insoluble  in 
benzene,  and  are  remedies  for  gout  and  rheuma- 
tism.—F.  Sp. 

Suryical   suture   and   ligature   and   meVwd   of  pre- 
paring   same.     C.     H.     Watson.     Assignor     to 
Davis  &  Geek,  Inc..  Brooklvn.  N.Y.     U.S.  Pat. 
1,202,931, Oct.31, 1910.  Dateof  appl.  Oct.29,1915. 
Catgct    sutures    for    surgical    purposes    are    im- 
pregnated with  a  solution  of  potassium  mercuric 
iodide. — F.  Sp. 

Chloroform ;      Process     for     purifying     .     G. 

MichaeUs.   Albanv.   X.Y.     U.S.   Pat.    1,203,03'^, 
Oct.  31,  191t5.      Date  of  appl.,  July  12.  1916. 

100  PARTS  of  chloroform  is  shaken  witli  33  parts 
of  sulphuric  acid  of  Gd'  B.  (sp.gr.  1-33)  until  a 
sample  of  the  chloroform,  after  separation  of  the 
discoloured  acid,  no  longer  colours  pure  sulphuric 
acid  when  shaken  with  it  for  at  least  five  minutes. 
The  acid  is  then  separated  and  a  fresh  quantity 
of  33  parts  of  sulphuric  acid  of  the  same  strength 
is  added,  and  the  mixture  is  shaken  and  heated 
nearly  to  the  boiling  point  of  chloroform.  Any 
chloroform  which  distils  ofT  is  condensed  and 
returned  to  the  mixture,  which  is  cooled  and 
allowed  to  settle.  The  chloroform  layer  is  drawn 
otT,  freed  from  acid  by  treatment  with  a  suitable 
alkali,  dried,  and  distilled.  The  flret  portion  (10 
parts)  of  the  distillate  is  slightly  impure.  The 
next  portion  (00  or  70  parts)  is  ijure  chloroform, 
which  is  preserved  by  the  addition  of  0  0°,,  to  1% 
of  alcohol. — F.  Sp. 

C'oni/jination  of  organic  acids  [viz..  salicylic  acid  and 
2-phenyUjuinoline-i-carboxylie  acid].  A.  B.  Davis, 
Assignor  to  Eli  Lillv  and  Co.  Indianapolis, 
Ind.  U.S.  Pat.  1,203.499.  Oct.  31,  1910.  Date 
of  appl.,  July  20,  1915. 

A  (  oMPor.VD  of  salicylic  acid  and  2-phenylquino- 
line-1-carboxylic  acid  is  produced  by  precipitating 
an  eipiimolecular  mixture  of  their  alkali  salts 
with  a  mineral  acid. — F.  Sp. 


Combinalion  of  organic  acids.     [Esler  of  '2-phcnyl- 

quinolinc-i-carboxylic    acid    and    salicylic    acid.] 

A.   B.    Davis.    .Assignor   to    Eli   Lilly"  and    t\>., 

Indianaiiolis.  Ind.    U.S.  Pat.  1.203.500,  Oct.  31, 

1910.     Date  of  appl.,  .luly  20,   1915. 

An  ester  of  salicylic  acid  and  2-phcnylquinoline- 

4-carboxylic  acid  is  pioduced  by  treating  2-phenyl- 

quinoline-4-carboxylic  acid  with  thionyl  chloride, 

and  coml>ining  the  rosidting  chloride  with  s;ilicylic 

acid.     It     lias    the    formula,   C9n5N(t\lIi)(CdO- 

U,ll4e'OOU)(2.4).— F.  Sp. 

Combinalion  of  organic  acids  [2-phenyl/iuinoli)ie- 
i-carbojrylic  acid  and  salicylic  acid].  A.  B. 
Davis,  Indianapolis,  Ind.,  U..S.A.  Eng.  I'at. 
102.130,  Aug.  29,  1910.  (Appl.  No.  12,220  of 
191(3.) 

See  U.S.   Pat.   1,203,499  of   1910  ;    preceding. 

Therapeutically-acHve  substance  [from  bile].  R.  C 
W.  Nohring,  Koswig.  Gcrmanv.  U.S.  Pat. 
l,204,479,Xov.  14, 1910.  Dateof  api)l.,May22, 1914. 

See  Ger.  Pat.  280,108  of  1913  ;   this  J.,  1915,  452. 

Phosphorus  and  oxygen  containing  organic  com- 
pounds. R.  Willstatter,  Berlin.  "U.S.  Pat. 
1,205, 138, Nov.  14, 1910.  Dateof  appl., Apr.16,191 5. 

See  Ger.  Pat.  288,393  of  1914  ;   this  J..  1910,  385. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Tone  reproduction  and  its  liynitations.  F.  F 
Renwick.  Traill-Tavlor  Memorial  Lecture. 
Phot.  J.,  1910.  56,  222—238. 

The  possibility  of  obtaining  a  correct  coutmuous 
tone  reproduction,  i.e..  one  in  which  the  tone 
values  bear  the  same  relationship  as  in  the  original, 
is  dependent  upon  the  luminosity  range  of  the 
object,  the  qualities  of  the  plate  used  for  taking 
the  negative,  andthe  quality  of  the  printing  medium. 
Tlie  total  range  of  most  subjects  is  less  tlian  30  to  1 
and  this  range  is  easily  obtained  on  the  "  correct 
exposure  "  portion  of  a  good  negative  plate.  The 
total  range  of  photographic  papers,  including  the 
"  under-"  and  "  over-exposure  "  periods,  varies 
from  about  10  to  1  -vvith  matt  surface  development 
papers,  up  to  50  to  1  with  glossy  development 
papers,  and  reaches  as  high  as  200  to  1  with  glossy 
P.O. P.  The  curves  of  a  number  of  papers.obtained 
by  plotting  logarithms  of  exposures  against 
reflection-densities,  are  given,  A  special  instru- 
ment was  designed  for  measuring  inflection 
densities,  the  paper  surface  being  illuminated  at 
45°  and  viewed  at  90"  to  avoid  the  interference 
of  specular  reflection.  Curves  are  given  illustrating 
the  results  obtained  by  reproducing  through  a 
given  plate  on  to  a  given  paper.  It  is  easily  seen 
that  scientifically  correct  reproduction  is  not 
obtainable  except  for  a  very  limited  range  and 
using  only  the  middle  tones  of  both  plate  and 
paper.  Tlie  problem  as  to  whether  scientifically 
correct  reprotluction  is  also  artistically  correct 
is  then  considered.  Numerous  facts  are  collated 
dealing  with  the  Siinsitiveness  of  the  eye  under 
different  conditions  to  lights  of  varying  luminosity. 
The  normal  eye  sees  correctly  over  a  r.tnge  of 
about  20  to  i  in  bright  diffused  daylight  and 
approximately  correctly  over  a  range  of  about 
100  to  1.  Outside  these  limits— from  10.000  to 
1,000,000  foot- candles  luminosity — departures 
from  correct  seeing  are  increasingly  greater,  a  given 
range  of  luminosities  appearing  less  than  it  is. 
The  exact  relationship  which  should  e.xist  therefore 
between  the  range  of  luminosities  in  the  original 
and  the  range  of  tones  in  the  reprotluction 
is  dependent  upon  the  actual  values  of  the  former 
and  also  to  some  extent  on  the  conditions  under 
which    the    reproduction    is   to    be    viewed.     The 
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varying,'  <nialitios  of  plates  and  papers  give  the 
plHi(o^'ia]>her  a  lertaiii  coiitml  nver  this  relation- 
ship whieh  would  be  absent  if  the  "  eorrect- 
exposiire  '"  portion  were  the  wholt^  of  the  eliaraetsr- 
Lstie    cinve. — C  \'.  S. 

I'atkxt. 

P/ioliii/rdphic  films  :    Manufacture  of .      10.  A. 

Pin'.  Cliehv.  Frame.      Kns.  i'at.  102.0()C..  .hui.  :5, 
lOlti.      (.\ppl.  No.  SI  of  rsdii.) 

See  U.S.  I'at.  I.ISI.TTl'  of  Hllii  :   tliis  .1..  liJlli,  -:,o. 


XXIII,— ANALYSIS, 

Vacuum    ilcsiccalor ;    An    electrically    heated . 

T.  B.  Hobertson  and  C.  L.  A.  Schmidt.     J.  Biol. 
Vhcm..    lt)l(i.   27,  429—431. 

The  desiicator  (■t)nsists  of  a  doulde-walled  cylinil- 
rical  ( i>])per  chamlter.  insidated  by  asbestos  packini; 
and  enclosed  by  a  metal  casing.  This  chamber 
is  pi-ovided  with  an  aluminium  cover  which  fits 
on  a,  ruliber  riuj;  and  is  screued  down  by  three 
thumb-screws.  The  temperature  of  the  ciiamljer 
is  maintained  by  the  vapoui'  of  tlichloromethane 
(b.pt.  40°  C).  this  liquid  l)eing  placed  in  an 
annular  well  at  the  bottom  of  the  chambci'  ;  the 
heat  is  furnished  by  eight  2o-\\att  nichrome 
heating  elements,  connected  in  parallel  and 
placed  round  the  well.  A  sprung  copper  dLsc  is 
titted  inside  the  vapour  jacket  and  just  over  the 
central  opening  of  the  annular  well  ;  as  the 
temperature  rises,  the  pressure  of  the  vapour 
presses  tliis  disc  downwards,  a  pin  attached  to  the 
lower  side  of  the  disc  moves  correspondingly  and, 
by  depressing  a  brass  spring  attached  to  each 
heating  element,  causes  the  current  to  be  inter- 
rupted. In  this  way  any  or  all  of  the  elements 
may  be  switched  on  or  oft"  as  required  to  produce 
a  constant  vapour  pressure  and  temperatuie  in  the 
double-wall  space  surrounding  the  chamber.  The 
temperature  may  be  varied  within  a  certain  range 
by  means  of  a  weight  on  a  lever  acting  on  the 
lower  end  of  the  pin.  The  air  is  exhausted  through 
a  tripped  tube  at  the  upper  part  of  the  chamber, 
and  a  draw-otf  tap  is  pixjvided  for  removing  the 
liquid  from  the  well  \\-hen  necessary. — W.  1'.  S. 

XUric    nitroqcu  :    Determination     of ,     F,     .M. 

Scales,     J,  Biol,  Chem.,  1916,  27,  327 — 337, 

NlTR.^TES  in  culture  media  and  in  soil  extracts 
can  lie  accurately  estimated  in  presence  of  unstaljle 
amino-compounds  liy  reducing  with  a  zinc-copper 
couple  at  the  boiling  point  of  the  solution,  in 
presence  of  a  small  quantity  of  magnesia,  and 
simultaneously  distilling  oft'  the  ammonia  into 
excess  of  standard  acid,  the  excess  of  acid  l)eing 
titrated  at  37 " — 70 "  C.  using  jj-nitrophenol  as 
indicator.  In  the  case  of  solutions  containing 
a  large  amount  of  organic  matter.  pre\ious 
shaking  w-ith  ahnnina  cream  and  filtering  removes 
sufficient  organic  matter  to  prevent  interference 
with  the  method,  E>etails  are  given  of  a  modified 
Kjeldahl  distillation  apparatus  suitable  for  this 
method,— T.  C, 

Lithium  ;   Separation   of from   the  other  alkali 

metals.  8,  Palkia,  J,  Amer,  Chem,  Soc,  li)l(5, 
38,  232C— 2332, 
The  author  makes  use  of  alcohol  and  ether  to 
precipitate  sodium  and  potassium  chlorides  from 
an  ;xqueous  solution  containing  them  together  with 
Uthium  chloride.  The  mixed  alkali  chlorides  are 
dissolved  in  a  minimum  amount  of  cold  water, 
treated  with  one  di-op  of  concentrated  hydro- 
chloric acid,  and  20  c,c,  of  absolute  alcohol  added 
gradually.  The  sodium  and  potassium  chlorides 
should  come  down  in  a  uniform  granular  condition, 
tiO  c,c.  of  ether  is  added,  and  the  mixture  allowed 


to  stand  for  about  •">  minutes,  liltcred  tlirough  a 
weigheil  Gooch  <'ruc)ble.  anil  the  containing  \essel 
thoroughly  washed  with  a  mixture  of  alcohol 
1  part  and  ether  I  to  ,5  parts.  The  precipitate  is 
well  washed,  and  the  filtrate  ivaporaled  to  dryness, 
and  the  residue  treated  with  HI  r.r.  of  absolute 
alcohol,  if  necess;iry  warming  to  coMi)il(tc  solution, 
.'ill  c,c.  of  ether  and  one  drop  of  concentrated 
hydrochloric  acid  are  then  added,  tlu-  niixlu,i'e 
allowe<l  to  stand  for  \  hour,  the  precipitate <-ollocted 
in  tlie  same  crucible  as  used  for  t  he  first  precipitate, 
washed  with  ether-alcohol  ndxtureas  before,  dried, 
gc-ntly  ignited,  ioole<l.  and  weighed.  The  ether- 
alcohol  solution  of  lithium  chloride  is  evaijorated 
on  a  steam  bath,  the  residue  dissolved  in  water, 
treated  witli  a  slight  excess  of  svilphuric  acid, 
transferred  to  a  weighed  porcelain  or  ])latinum 
dish,  evaporated  on  a  steam  bath,  and  ignited. 
If  charring  occurs,  the  treatment  with  sulphuric 
acid  and  ignition  are  repeated.  In  an  ojitional 
method  for  the  lithium,  the  cf her-alcohol  solution 
is  cxaporatcd  on  a  steam  liath  and  the  residue 
dried  at  1 10  (',  for  1.") — 20  niin\ites,  treated  witJi 
.■)  — 10  c,c,  of  alcohol,  warming  if  necessary,  the 
solution  diluted  with  about  .'^O  c,c,  of  water,  and 
filtei-ed  if  necessarv  tlu-ough  a  (iooch  crucible. 
The  acid  solution  is' titrated  with  .V;10  alkali,  the 
chlorides  precipitated  as  silver  salt,  aiul  from  the 
weight  of  the  latter  is  deducted  the  amount 
corresponding  to  the  hydrochloric  acid  determined 
by  titration.  If  the  total  q\iantity  of  mixed 
chlorides  is  greater  than  0-5  grm,.  pro])ortionately 
larger  quantities  of  solvents  are  necessary  in  the 
first  precipitation,  Init  more  accurate  results  aie 
obtained  when  the  total  chlorides  do  not  exceed 
0-.->  grm,— T.  H,  B, 

Vohmietric  determination  oi  mercury  salts.  Evalua- 
tion of  mercuric  chloride  compresses.  Adanti, 
See  VII, 

Reduction  of  vanadie  acid  by  hydriodic  acid.    Edgai-. 
See  VII, 

Anali/sis  oi  certain  tungsten  derivatices.     Sweenev. 
See  VII, 

Determination   of  boron  in  boron-steel      Aschman. 
SeeX. 

Detection  of  excess  of  cocoa  shell   in  cocoa  powder. 
See  XIX.\. 

Sensitive  reaction  for  apomorphine.   Palet.   i9ee  XX. 

Delicate  test  for  dimethylaminoiihenyldimethyliso- 
pyrazolone  (pyramidone).    Guglialmelli.    See  XX. 

Determination    of   silver    i)i    protein    preparations. 
Wastenson.     See  XX. 

Patents. 

3Iiners'  electric  safety  lamps  for  detecting  firedamp 

and  other  combustible  yases  ;  Attachment  for , 

T,    J,    Thomas,     Rhondda,    (;lam,     Ene,    Pat. 
15,094,  Oct,  20,  1915. 

In  an  apparatus  of  the  type  in  which  the  presence 
of  firedamp  is  indicated  by  the  fluctuation  in 
intensity  of  the  liglit  of  an  electric  lamp,  the 
fluctuation  being  caused  by  the  action  of  a  catalytic 
body  {c.ij..  platimnn  wire)  inserted  in  series  with 
the  lamp,  the  catalytic  body  employed  has  such 
resistance  that  it  becomes  fused,  and  the  lamp 
extinguished,  in  the  presence  of  a  dangerous 
proportion  of  firedamp. — W.  E.  F.  P. 

Photometers,    especially     sector     spectrophotometers. 

S.  J.  Lewis.  Lcmdon.     Eng.  Pat.  15,003.  Nov.  5, 

1915, 
In  an  apparatus  for  measuring  or  comparing  the 
inten-sity  of  the  light  of  the  regions  or  linas  in  two 
spectra,"  the  light  in  the  two   paths  is  similarly 
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treated  in  all  respects  by  systems  of  i-ctlecting 
prisms,  with  or  without  lenses,  ami  the  peuoils 
of  light  jire  rendeiftl  pjirallcl  before  or  soon  after 
passinj;  thi-ough  the  tn-st  reflecting  prisms.  Tlie 
transmission  of  light  is  continuous  and  the  pro- 
portions are  uieasui-eil  by  means  of  a  sector  system 
iiimprising  two  pieces  of  metal  mounted  co-axiaUy 
and  cut  so  as  to  pniduce  alternate  sectoi-s  of  metal 
and  sector-shaped  openings.  The  apparat\is  is  also 
applicable  to  ordinary  photometry, — \\',  K.  F.  I'. 

FiHraiion  and/or  percolation  of  liquids.     Eng.  Pat. 
14,287.     See  I. 


Trade  Report. 

Industrial     dnclopmciits     in     Htissia.     Board     of 

Trade  .T..  Xov.  ;>0.  ll»I(i. 
A  srPERPHOSi'llATE  factory  has  been  erected  on 
the  railway  between  the  stations  Molovilich- 
Levshino,  by  the  Zenistvo  of  Perm  and  Viatka. 
The  capital  invested  in  fliLs  undertaking  is 
£100,000.  A  celluloid  factory  has  been  erected 
at  Kalino  on  the  Perm  Railway.  The  Nijogorodski 
Zemstvo  has  built  a  formalin  factory  at  N'etluga. 
A  technical  laboratory  for  the  pr<iduction  of 
lanoline,  naphthalene,  etc.,  has  lieen  built  in 
Rostov. 

A  large  company  has  been  formed  in  Moscow, 
with  a  capital  of  £400.000.  for  the  erection  of  a 
coke-benzol  factory.  In  Tomsk  a  large  chemical 
factory  is  projected  for  the  pi'oduction  of  medica- 
ments. A  factory  producing  tanning  materials 
in  Kiev,  having  been  sequestered,  is  now  being 
administered  by  the  Zeniski  Soyuz  (Union  of 
Zemstvos).  and  the  output  of  tanning  materials 
has  been  largely  increased.  Another  tanning 
material  factory  is  projected  at  Maikop  in  the 
Caucasus. 

Prior  to  the  war,  the  i)roductiou  of  fertilisers 
in  Russia  was  largely  dependent  on  raw  materials 
supphed  by  (iermany.  A  great  shortage  of 
machinery  for  the  use  of  artificial  manure  factories 
is  badly  felt,  and  this  hindere  the  more  rapid 
development  of  the  industry.  The  manufacture 
of  sulphuric  acid  appears  to  bo  progressing  fairly 
well,  several  new  works  having  been  erected  in 
the  Volga  region,  in  the  Donetz  basin,  in  the 
Caucasus,  and  in  the  t'rals. 

The  supply  of  Russian  pyrites  is  increasing,  but 
other  raw  materials  used  by  sulphuric  acid  works 
are  in  short  supplv,  Xe«-  saltpetre  deposits  have 
been  discovered  in  the  Altai  districts  (.Silieria) 
and  are  being  studied  with  a  view  to  their  ex- 
ploitation. New  deposits  of  pyrites  have  been 
discovered  near  the  railway  station  Kinel  in  the 
Boguruslan  district,  and  near  .Samara  there  are 
said  to  be  deposits  of  sulphui-. 

(•'lass  tnduslry. — The  mobilLsation  of  Russian 
industries  in  1915  also  allected  the  glass  industrj-, 
which  was  called  upon  to  piwduce  for  the  military 
authorities  goods  th:it  were  formerly  imported 
from  abroad,  f.;/..  mirrors,  lenses,  and  other 
suppUes  for  optical  instnunents,  thermometer 
tubing,  etc.  'Hie  production  of  thermometers  in 
Russia  is  a  new  industry,  tliese  being  formerly 
imported  from  Germany.  Fair  progress  was  also 
made  in  the  manufacture  of  insulating  glasses  for 
electrical  purposes.  .Scjme  difficidties  were  ex- 
perienced in  making  optical  glas.ses,  but  it  Ls  hoped 
that  these  will  gradually  be  overcome.  ' 

The  prices  of  optical  and  other  instruments  in 
Rus-sia  have  risen  by  s(jme  100  "„.  There  is  a 
jfreat  demand  for  microscopes,  seientilic  apparatus. 
tield  glas.ses,  etc.  Russian  industry  in  these 
jirf'ducts  is  undeveloped,  as  there  are  no  specialists 
i-r  expeiienced  hands  available. 

Peat  industry.- — Tlie  peat  industry  in  the  ci-ntral 
industrial  distrii:ts  of  Russia  (the  Governments 
of    Mos<;ow.    Vladimir,    Nijni-Xf>vgorod,    Riazan. 


Kostroma,  and  Tambov)  began  to  develop  in  190(>. 
when  a  crisis  arv>se  in  the  oil  industry,  and  not 
only  mauufacturei-s,  but  also  the  Government 
have  been  greatly  interested  in  its  (levelopment. 
diu'ing  recent  >ears.  The  output  of  peat  in  the 
above-mentioned  districts  increased  from  9i»S,400 
tons  in  1900  to  1,;!07,200  tons  in  101:1.  The 
output  of  peat  is  greatly  dependent  on  the  priie 
of  oil.  During  liU:!  for  example,  wlieu  the 
consiuuption  ol  oil  decreased  soniewliat.  larger 
amounts  of  peat  and  coal  were  used  in  its  ste.ad. 
There  should  be  a  good  opening  for  peat  i)ressing 
machinery  in  the  future.  The  Council  of  Ministers 
has  assigned  about  £170,000  for  the  piurhase 
of  peat  presses,  and  a  trial  order  of  70  presses  has 
been  placed  with  works  in  .Moscow.  The  Ministry 
of  Agriculture  has  applied  for  a  credit  of  £;i00,006 
for  the  development  of  the  peat  industry. 


Books  Received. 

Analytical  Chemistky.  Voli-me  I.  Qualita- 
tive. Based  on  the  German  text  of  P.  P. 
Treadwell.  Translated  and  revised  by  W.  T. 
Hall,  Foiuiih  Edition.  Chapman  &  Hall,  Ltd,, 
11,  Henrietta  Street,  Ij«mdon,  W.C.  xii -f 
538  pages,  9x6  in.     Price   12s.  6d. 

The  eighth  German  edition  of  Treadwell's  well- 
known  treatise  forms  the  basis  on  which  this 
volume  has  Ijeen  prepared.  It  is  not  a  literal 
translation  of  the  German  work,  having  been 
largely  re-written  and  tliroughly  re\nsed.  The 
translator  expresses  his  obligations  to  the  text  of 
other  writers,  particularly  Noyes,  Stieglitz, 
Bottger,  and  Ostwald.  The  general  plan  of  the 
book  remains  unaltered,  but  greater  stress  has 
been  laid  on  the  theoretical  side  of  the  subject, 
particidarly  with  regard  to  the  applications  of 
the  mass  action  principle,  the  ionisation  theory, 
etc.  The  present  \olume  consists  of  five  parts,  the 
first  being  intrt>ductory,  the  second  dealing  with 
the  reactions  of  metals,  and  the  third  with  reactions 
of  the  metalloids.  Part  IV,  is  entitled  "  Systematic 
analysis."  and  Part  V.  describes  reactions  of 
sonae  of  the  rarer  metals. 

A  Method  for  the  Identification  of  pure 
Carbon  Compounds,  Volimie  II.  By  S.  P. 
MULLIKEN.  Chapman  &  Hall,  Ltd.,  11,  Hen- 
rietta Street,  London,  W.C.  ix.  -1-327  pages, 
10  x6|  in.     Price  21s. 

Some  four  thousand  of  the  more  unportant  com- 
pounds of  carbon  with  niti-ogen,  hydn>gen,  and 
oxygen  are  classified  in  this  volume,  with  an 
account  of  the  physical  properties  and  chemical 
tests  for  each.  The  opening  chaptei-s  contain 
descriptions  of  the  various  tests  rofeiTed  to  in  the 
tables  which  occupy  the  main  portion  of  the 
book.  In  these  tables  the  compounds  are  classified 
as  genus  I.,  colourless  acidic  compounds  ;  genus 
II..  colourless  basic  compounds  ;  genus  III,. 
colourless  neutral  compounds,  each  genus  being 
subdivided  into  solid  and  liquid  species  ;  coloured 
compounds  are  treated  in  a  separate  table.  The 
substances  are  arranged  in  order  of  increasing 
melting  point  or  lioiling  point.  The  abbreviations 
and  symbols  which  have  been  included,  in  order  to 
economise  space,  appear  to  be  rather  puzzling  at 
first  (e.g..  "  Lft.  fr.  ale.  or  bz.  D.s.c,  ale.  ;  e.8. 
bz,,"  for  "  Leaflets  from  alcohol  or  benzene. 
Soluble  with  difliculty  in  cold  alcohol,  easily  in 
benzene  "),  but  apart  from  this  the  tables  should 
be  of  value  to  th<jse  who  desire  to  .see  at  a  glance 
the  characteristic-  proijerties  of  oi'ganic  compounds. 
It  is  questionable,  however,  whether  the  use  of 
the  melting-  or  boiling-point  as  a  basis  for  the 
identification  of  a  compound  can  be  of  much 
practical   v.ihie. 
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Cheshire,  Chemical  Engineer. 

1891.  Johnson,  Edmond  E.,  c  o  Adcocks,  Drayton  Park 

Works,  Highbury,  N.,  Chemical  Engineer. 

1904.  Johnson,  Dr.^F.  M'.  G.,  286,  Peel  Street,  Montreal, 
Canada,  Chemist. 

1904.  Johnson,  G.  B.,  7,  Church  Street,  Liverpool,  Whole- 
sale Chemist. 

1907.  Johnson,  H.  Finnis,  c/o  Borax  Consolidated,  Ltd., 
16,  Eastcheap,  London,  E.C.,  Sales  Manager. 

1900.  Johnson,   John,   c/o  John  Johnson  and  Co.,   37th 

Street    and    Second     Avenue,  Brooklyn,    N.Y., 
U.S..4.,  Chemical  Engineer. 

1913.  .Johnson.  .1.  Carroll,  on  active  service.  Chemist. 
■O.M.   Johnson,  J.  E.  J.,  133,  Earlham  Grove,  Forest  Gate, 

E.,  Manufacturing  Chemist. 
1900.  Johnson,    Jno.    W.    Haigh,    West    Riding    Rivers 
Board,  Wakefield,  Yorks,  Chemist. 

1906.  Johnson,  Oliver  L.,  c/o  The  Aspinook  Co.,  Jewett 

City,  Conn.,  U.S.A.,  Dye  Works  Manager. 
1904.  Johnson,  S.  Hearon,  7,  Church    Street,  Liverpool, 
Wholesale  Chemist. 

1895.  Johnston,  Alex.  R.,  18,    Percy  Street,  Ibrox,  Glas- 

gow, Analytical  Chemist. 

1906.  Johnston,  A.  McA.,  Box  108,  Gerniiston,  Transvaal, 
Metallurgical  Chemist. 

1894.  Johnston,   G.   Lawson.     See  Lawson-Johnston,   G. 

1904.  Johnston,  J.  H.,  8,  Leopold  Road,  Wimbledon, 
S.W.,  Chemist  and   Bacteriologist. 

1904.  .Tobnston,  Thos.  J.,  1,  Brunswick  Street;  Edinburgh, 
Chemist. 

1890.  Johnston,  Wm.  A.,  The  S.  S.  White  Dental  Manu- 
facturing Co.,  Prince  Bay,  N.Y.,  U.S.A.,  Dental 
Enamel   Manufacturer. 


1894.  Johnston,  W.  E.  Lawson.  See  Lawson-JohtistOD, 
W.  E. 

1910.  Johnstone,  E.  .1.,  Factory  Sijuare,  Watertown,  N.Y., 

U.S.A.,     Consulting     Engineer     and     Industrial 

Chemist. 
O.M.  Johnstone,    Jas.,    Shawfield     Works,     Rutberglen, 

Glasgow,  Technical  Chemist. 
1905.  Johnstone,    J.    Swanston,    Natal    Distilleries    Co., 

Bond  .Street,  Durban,  Natal,  Distiller. 

1903.  Johnstone,  S.  ,1..  "  Rousdon,"  Clillord  Road,  New 

Barnet,  Herts,  Research  Chemist. 

1907.  JoUiSe,     Ernest     H.,     Central     Technical     School, 

Toronto,  Canada,  Worlcs  Chemist. 
1905.  JollilTe,  Frank,   51,   Vancouver   Road,   Forest   Hill, 
S.E.,  Chemist. 

1904.  Jones,  Arthur  B.,  981,  Central  Avenue,  Plainfield, 

N.J.,   U.S.A.,   Superintendent. 
1912.  Jones,  B.  Vaughan,  P.O.  Box  27    Petersburg,  Va., 

U.S.A.,   Chemist   and   Manufacturer. 
1912.  Jones,    Charles,    Fieldgate    House,    Lepton,    near 

Huddersfield,  Coke  Plant  Manager. 

1908.  Jones,  D.  Trevor,  44,  Ardrossan  Road,  Saltcoats, 

Ayrshire,  Works  Chemist. 

1911.  Jones,  Edgar  D.,    157  Wakchurst  Road,  Clapham 

Common,  S.W.,  Analytical  Chemist. 

1912.  Jones,    E.    Gabriel,    City    Analyst's    Laboratories, 

Ashton     Street,     Liverpool,     Assistant     Public 
Analyst  for  LiverpooL 
I9I0.  Jones,  E.  Protheroe,  The  Golden  Horseshoe  Eatatea 
Co.,   Sahsbury   House,    London   Wall,   London, 
E.C.,  Secretary. 

1902.  Jones,  E.  Strangways,   Sulphide  Corporation,  Ltd., 

Cockle   Creek,  N.S.W.,   AustraUa,   Metallurgical 
Chemist. 

1909.  Jones,   E.   WUUs,   22,   ColeshiU  Terrace,   Llanelly, 

South   Wales,   Chemical   Manufacturer. 
O.M.  Jones,  E.  W.  T..  10,  Victoria  Street,  Wolverhampton, 

Analytical  Chemist. 
1897.  .Tones,  Fred.  W..  35,  Addiscombe  Road,   Croydon, 

Technical  Chemist. 
1896.  Jones,  G.  Cecil,  41,  London  Road,  Forest  HiU,  S.E., 

Consulting  Chemist. 

1905.  Jones,  Harold,  Morro  Velho,  Villa  Nova  de  Lima, 

Minas  Geraes,  Brazil,  Analyst  and  Assayer. 

1893.  Jones,  Herbert.     See  Sef  ton -Jones,  H. 

1901.  Jones,  Herbert  J.,  40,  Reginald  Road,  Forest  Gate, 
E.,  Chemist. 

1910.  Jones,  Ivor  R.,  54,  Atlantic  Chambers,  Manchester, 

Chemical  Merchant. 
1905.  Jones,   J.    E.    Stacey,    Kearsall   Works,    Coventry, 
Consulting  Chemist  and  Technical  Metallurgist. 

1904.  Jones,  J.  Shirley,  Moscow,  Idaho,  U.S.A.,  Chemist. 

1894.  Jones,    M.    W.,    Stonebeck,    Brislington,    Bristol, 

Manager  (Oil  and  Colour  Works). 

O.M.  Jones,  Walter  Norris,  Lancashire  Metal  Works, 
Widnes,  Technical  Chemist. 

1915.  Jones.  W.  B.,  Stamford  Rubber  Supply  Co.,  Stam- 
ford, Conn.,  U.S.A.,  Research  Chemist. 

1903.  Jones,   Wm.   App,   c/o   Boston   Artificial  Leather 

Co.,  200,  Fifth  Avenue,  New  York  City,  U.S.A., 
Chemist. 

1905.  Jones,   W.   EUis,   80,   Arundel  Avenue,   Liverpool, 

Sugar  Refiner. 

1908.  Joselin,  Percy  H.,  81.  Bennerley  Road,  New 
Wandsworth,  S.W.,  Chemist. 

1905.  Joseph,  A.  F.,  Ceylon  Technical  College,  Colombo, 
Ceylon,  Lecturer  on  Chemistry. 

1900.  Josephson,  Edgar,  c/o  Pantasote  Leather  Co., 
Passaic,  N.J  ,  U.S.A. 

1891.  Joslin.  Omar  T.,  3223,  Spring  Grove  Avenue,  Cincin- 
nati, Ohio,  U.S.A.,  Chemical  Engineer. 

1887.  Jouet,  Dr.  C.  H.,  238,  East  2nd  Avenue,  Roselle, 
N..J.,  U.S.A.,  Technical  Chemist. 

1904.  Jowett,   Dr.    H.   A.   D.,    Phoenix   Mills,   Dartford, 

Kent,  Research  Chemist. 
1903.  Joyce,  Clarence  M.,   Box   163,   Leominster,  Mass., 
U.S.A.,  Consulting  Chemist  (Nitrocellulose). 
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1916.  Joyce.   Sydney  R..  c  o  Ciirtiss'  uml  Harvey,  Ltd.. 

Cliff-at-Hoo.  Knit,  .-kiialytical  t'hemist. 
O.M.  Justice.  Philip  M.,  55-56,  Chancery  Lane,  London, 

W.C.  Patent  Agent. 


K 

1896.  Kalbfleisch,  Franklin  H..  31.  Union   Square  West, 

Xew     York     City,     U.S.A.,     Chemical     Manu- 

faciurcr. 
1908.  Kaliski,  Dr.  Maximilian  S.,  17.  Batterv  Place,  New 

York  City,  U.S.A.,  Technical  Chemist. 
1913.  Kastle,    Dr.    Joseph    H.,    Kentucky    Agricultural 

Exix>riment    Station,    Lexington,    Ky.,    U.S.A., 

Director. 
1916.  Katz.  Israel,  c  o  Sulzberger  and  Sons  Co..  Union 

.Stiickvards.  Chicago.  111.,  I'.S-.X.,  Chief  Chemist. 
1901.  Kauder.Dr.  E.   c/o  Merck  and  Co.,  Rahwav,  N.J., 

U.S.A.,  Chemist. 

1903.  Kaufman,    Milton    H.,    American    Smelting    and 

Reliiiius;  Co.,  .IJiirango.   Colo.,   U.S.A.,   Cliemist. 
1S92.  Kaufmann,  Dr.  Herbert  M.,  c/o   Mutual  Chemical 
Co.,  Jersey  City,  N.J.,  U.S.A.,  Chemist. 

1904.  Kaus,    Dr.    Emil,    c/o    Roessler    and    H;isslacher 

Chemical    Co.,    Perth    Amboy,    N.J.,     U.S.A., 

Chemist. 
1915.  Kawakami.  Kaiehi,  c  o  K.  Oguri.  Toyonishimura, 

ShiziK*kaken.  .lavan.  Chemical  Fngineer. 
1885.  Kawakita,   Prof.   Michitada,   Imperial   Engineering 

College,    Tokio,    Japan,    Professor    of    Applied 

Chemistry. 
<i..M.  Kay.  Edward,  Bank  Buildings,  St.  James"  Street, 

S.W..  Explosives  JIanufacturer. 
1912.  Kay,  Ja-s.   H.,   Fair  Fields,   Dundee  Lane,  Rams- 
bottom.  Lancashire.  Soap  Manufacturer. 
O.M.  Kay,    Wm.    E.,    349,    The   Cliff,    Broughton    Park, 

Manchester,  Printworks  Chemist. 
1910.  Kaye,  Henry  R.,  c/o  Cuming,  Smith,  and  Co.,  Port 

Melbourne,  Vic.,  Australia,  Analvtical  Chemist, 
1904.  Kaye,  Thos.,   26,   Rose  Crescent,   Perth,  Scotland. 

Analytical  Chemist. 
1884.  Keane,"Dr.    Chas.    A.,    Sir   Join    Cass    Technical 

Institute,  JewTy  Street,  .4>ldgate,  E.G.,  Principal. 
O.M.  Kearns.  H.  \V.,  Boothroyd,  Brooklands,  near  Jlan- 

chester.  Dyer. 
1897.  Kearns,    Jno.    S.,    Cowpe    Mills,    Waterfoot,    near 

Manchester,  Chemist  and  Dyer. 
I'Mj.  Kcary.   H.   E.,  Thames  Haven,   Essex,  Petrol  Re- 

finerv  Manager. 

1910.  Keeler,' Warren  I.,  441,  Arch  Street,  New  Britain, 

Conn..  U.S.A..  Anah-tical  Chemist. 

1911.  Keenan,    Thomas   J.,  117,  East  24th  Street,  New- 

York  City.   U.S.A.,  Paper  Chemist. 
19;5.  Keetland,  C.  G.,  c/o  The  Standard  Chemical  Iron 

and    Lumber   Co.,     524,    St.    Ambroisc   Street, 

Montreal,  Canada,  Slontreal  Manager. 
1908.  Keith.  Jas.  W..  c  o  Parry  and  Co..  Ranipet,  North 

-Arcot,  South  India.  Analytical  Chemist. 

1915.  Keller.  D.  Paymnnd.  1(5.  Canterbury  Road,  Watford, 

Hirts..  Works  Chemist. 

1907.  Keller,  Dr.  Edward,  P.O.  Box  363,  Perth  Amboy, 

N.J.,  U.S.A.,  Chemist  and  Metallurgist. 
1905.  Keller,  Robt.  J.,  89,  Barclay  Street.  New  York  City, 

U.S.A.,  Dyestuff  and  Chemical  Merchant. 
1885.  Kellner,  Dr.  Wm.,  135,  Victoria  Road,  Old  Charlton, 

S.E.,  Chemist  to  War  Department. 

1908.  Kellogg,    H.    W.,    c/o    National    Electrolytic    Co., 

Niagara   Falls,    N.Y.,  U.S.A.,  General  Manager. 

1916.  Kelly,   Wm.,  c  o  Canadian   Explusives  Co.,   Hoom 

s67.  Transportation  Building,  Montreal,  Canada, 

Presidint's  Assistant. 
1907.  Kendall,  G.  F.,  Chemical  Works,  Stratford-on-Avon, 

Chemical  Manufacturer. 
1912.  KennL<ly,  Carl  D.,  c/o  General  Rubber  Co.,  Kisaran 

A.'^ahan,  Sumatra,  D.E.I.,  Chemist. 
1916.  Kenner,  .lames,  c  o  Chance  and  Hunt,  Ltd.,  Govern- 
ment Department,  Trinity  Street,  Oldbury,  near 

Birmingham,  Chemist. 
1912.  Kent,  Raymond  W.,  East  Pftlistine,  Ohio,  U.S.A., 

Chemist. 


1914.  Kenyon,  .lames,  23,  Beech  Street.  ChapelfieUl,  Rad- 

elilfe,  .Manchester.  -Analytical  Chemist. 
1903.  Kenyon,   Percy  S.,   Park   House,   Cheadle   Hulme, 
Cheshire,  Drysalter. 

1889.  Kenyon,    Thos.,    The    Shrubbery,     Hilton     Park, 

Prestwieh,  near  Manchester,  Manufacturing 
Chemist. 

1915.  Kerftuit.  Thos.,  Pole  Bank  Hall,  Gee  Cross,  Cheshire, 

.Manufacturing  Chemist. 

1899.  Kern.  AValtcr  P..  c/o  General  Chemical  (Co.,    1642, 

Halle  Street.  Ltiurel  Hill,  Boro'  of  Queens,  N.Y., 
U.S.A.,  Chemist. 

1915.  Kernot,  Dr.  J.  C.  61,  St.  George's  Terrace,  New- 
east  le-on-Tyne,  Doctor  of  Chemistry. 

1906.  Kerr,  Charles  H.,  c/o  Pittsburg  Plate  Glass  Co., 
Tarontum,  Pa.,  U.S.A.,  Ceramic  Research 
Chemist. 

1912.  Kerr.  R.  Vaughan,  Paboaria  Seixas  Irmaos   y  Ca., 

Parahyba.  I'razil,  Technical  Chemist. 

1890.  Kerr,  Saml.  T.,  516,  North  Delaware  Avenue,  Phila- 

delphia,  Pa..    U.S.A.,   Salt   Manufacturer. 

1S97.  Kerr,  Wm.  .M.,  712.  Ua  K.iy.tte  Huildin'.',  Phila- 
delphia, Pa.,  U.S.A..  Manufacturing  Chemist. 

1896.  Kershaw,  Jno.  B.  C,  West  Lancashire  Laboiatory, 
Waterloo,  Liverpool,  Analytical  Chemist. 

1909.  Kesava-Menon.  A.,  Chittur-Palghat,  South  Malabar, 
Jladrus.  India,  Chemist. 

1902.  Kessler,  Henry  W.,  720,  Electric  Building,  Cleve- 
land. Ohio,  U.S.A.,  Manufacturing  Chemist. 

1893.  Keslner,  Paul,  16.  Kiie  de  Chabrol,  Paris,  France, 
Chetiiist. 

1900.  Kewley,    .Tas.,    The    Refinery,    Portishead,    near 

Bristol.  Oil  Retiiiirv  .Manager. 
1890.  Keys,  W.   H.,  Hall  End  Works,  West  Bromwich. 
Oil  and  Chemical  Manufacturer. 

1900.  Kilgore.  Benj.  W.,  Raleigh,  N.C.,  U.S.A..  Chemist. 

1901.  Kilmer,  Fred.  B.,  c/o  Messrs.  Johnson  and  Johnson, 

New  Brunswick,  N.J.,  U.S.A.,  Chemical  Manu- 
facturer. 

O.M.  Kinch.  Prof.  E.,  "'  Sunnyside,"  Chislehurst.  Kent. 
Professor  of  Chemistry. 

O.M.  King,  A.  J.,  Elleray,  Windermere,  Bleacher  and 
Finisher. 

1907.  King,  C.  A.,  c/o  The  Farnley  Iron  Co.,  Faruley, 
near  Leeds,  Technical  Chemist. 

1913.  King,  Edward  W.,  New  Liverpool  Rubber  Works, 

Walton,  Liverpool,  Analytical  Chemist. 
1905.  King,  Frank  E.,  75,  Graeochurch  Street,  London, 

E.G.,  Analytical  Chemist. 
1915.  King.  George.  25.   Whitmore  Road,    Small  Heath, 

Birmingham,  Research  Chemist. 
Hill.  King.    Harold,    Wellcome    Research    Laboratories, 

King  Street,  Snow  Hill,  E.C.,  Chemist. 
O.M.  King.  J.   Falconer,  43,  Stirling  Road,  Edinburgh, 

Consulting  Chemist. 
1910.  King,     John,     Summerville     Gardens,     Latchford, 

Warrington,    Lancashire,    Works    Manager. 
1913.  King,    Dr.     Robert    C,    Aptckarsky    Prospect    8a, 

Petrograd,  Russia,  Chemist. 

1895.  King.  Sidnev  J..  Hazeldene.  Avenue  Road,    Bexley 

Heath,  Kent.  Analytical  Chemist. 
O.M.  King,  Walter  R.,  16,  Mincing  Lane,  London,  E.C, ; 
and  (Journals)    Torville,   The   Cliffs,   Southend- 
on-Sca,  Chemical  Manufacturer, 

1905.  King,  Warren  C.  72,  Front  Street,  New  York  City.. 

tl.S.A.,  President.  Independent  Chemical  Co. 
1916.  King.  Wm.  E..  24.  Tantallon  Road,  Balham,  S.W.. 
Research  Chemist. 

1896.  Kingdon,  Holman,  c/o  Joseph  Crosfield  and  Sons, 

Warrington,   Technical   Chemist. 
1908.  Kingsbury,  Percy  C,  German-American  Stoneware 

Works,    50,    Church    Street,    New    York    City, 

U.S.A.,  Chief  Civil  Engineer. 
1883.  Kingsford,   T.    P.,    Oswego,   N,Y.,   U.S.A.,   Starch 

Manufacturer. 
O.M.  Kingzett,  C.  T.,  "  Maplin,"  Frinton  on  Sea,  Essex, 

and  (Journals)  Sanitas  Co.,  Ltd.,  Lockaley  Street, 

Limchouse,  E.,  Chemical  Manufacturer. 

1906.  KJnncrsley,  H.  W.,  Branscombc,  Merry  Hill  Road, 

Bushey,  Herts,  Chemist  and  Manufacturer. 


LIST   07  MEHBEBS. 


1897.  Kipping,  Dr.  F.  Stanley,  F.R.S.,  University  College 

Nottingham,  Prof,  of  Chemistry. 
1914.  Kirbv,  Williiiin,  oO,  Mayhill  Hoad.  Charlton,  Kent, 

Chemist. 
1908.  Kirkhope,  i\  Bertram,  Sandbank,  Gwithian,  Hayle, 

Cornwall,  E.\plosive.s  Works  Chemist. 
1905.  Kirkland,    .John.    :;.    Cranworth    Gardens,    Brixton 

Koad.  S.W.,  Technical  Instructor. 
1900.  Kirkpatrick,    Prof.   Stafford   F.,    84.   Gore   Street, 

Kingston,  Ont.,  Canada,  Professor  of  Metallurgy. 
1913.  Kirsebom,   Gustavo,    Braden   Copper  Co.,   Molino, 

Rancagua,  Chile.  Metallurgical  Kngineer. 
1011.   Kirstcin,  H.  C.     Ha   liinghaiu.  H.  C." 
1902.  Kitchen.    \Vm.    J.,    Port   Melbourne    North,    Vic., 

Australia,   Soap  and   Candle   Manufacturer. 
1883.  Kitto,    B..    2G,    Lancaster   Road,    Finsbury    Park, 

London,  N.,  Analytical  Chemist. 
1900.  Kittredae,  H.  G.,  c/o'Xhe  Kay  and  Ess  Co.,  Dayton, 

Ohio,  U.S.A.,  Chemist. 

1908.  Klaber,  Wm.,  c/o  Castle  Kid  Co.,  Camden,  N.J.. 

U.S.A.,  Chemist, 
1900.  Kleber,  Dr.  Clemens,  Clifton  Chemical  Laboratory, 

Passaic,  N.J.,  U.S.A.,  Director. 
1911.  Klein,    C.    A...    4,    Brimsdown     Avenue,     Enfield 

Highway,  Middlesex,  Works  Chemist. 

1909.  Klenim,  Wilfred  £.,  25,  ilarmion  Road,  Liverpool, 

Chemist. 
1908.  Klien,  Dr.  J  L.,  7,  King  Street,  Cheapside,  London, 

E.G..  Works  Manager. 
1903    Kline,  Clarence  M..  429,  Arch  Street,  Philadelphia 

Pa.,   U.S.A..   Wholesale  Druggist. 
1889.  Klipstcin,  A.,  Messrs.  A.  Klii>stein  and  Co.,  644—654, 

Greenwich    Street,    New    York    City,     U.S.A., 

Chemical  Manufacturer. 

1902.  Klipstcin,    Ernest   C.    93.    Prospect   Street,    East 

Orange,  N.J.,   U.S.A.,  Chemical  Merchant. 
1913.  Klotz,  W.  C,  Canadian  Ammonia  Co.,  Ltd.,  Toronto, 
Canada,  Chemist. 

1891.  Knaggs,  Alfred  B.,  c  o  Dr.  Knaggs,  Oak  House, 

New     North     Road,     Huddersfield,     Technical 

Chemist  in  Dyeworks. 
1911.  Knapp,    -Arthur    W..    c  o    Cadbury    Bros.,    Ltd., 

Bourneville.  near  Birmingham,  Research  Chemist. 
1911.  Knapp,  Harrv  P..  c  o  Talbot  Dvewood  and  Chemical 

Co.,  38-44",  MidfUe  Street,  Lowell,  Mass.,  U.S.A., 

Chemical  Manufacturer. 

1892.  Knecht,   Dr.   E..   Beech  Mount,  Marple,  Cheshire, 

Professor  of  Tinctorial  Chemistrv. 
1904.  Kniffen,    Frederick,    823,    North    Franklin    Street, 

Wilmington,  Del.,  U.S.jV.,  Chemist. 
1887.  Knight,    A.    H.,    51.    Highfield   Street,    Liverpool, 

Assayer. 

1903.  Knight,   Harley  F.,   14,   Old  Queen  Street,   West- 

minster. S.W..  Analvst. 
1887.  Knight-^,  J.   West,  67,"Tenison  Road,  Cambridge, 
Analytical  Chemist. 

1885.  Kniplcr,    F.,    "  Strathberg,"    Greensborough,   near 

Melbourne,  Victoria,  Starch  Manufacturer. 
1907.  Knoedler.    E.    L.,    c/o    Welsbach    Co.,    Gloucester 
City,  N.J.,  U.S.A.,  Factory  Foreman. 

1910.  Knott,  E.  Anthony  F.,  The  Priestman  Collieries,  Ltd., 

Ottovale  Coke  Works,  Blaydon-on-Tyne,  Works 
Chemist. 

1904.  Knowles,  \V.  R.,  The  HoUies,  Wood  Gieen,  Wednes- 

burj-.  Chemical  Works  Manager. 

1886.  Knox,  E.  W.,  Colonial  Sugar  Refining  Co.,  Sydney, 

N.S.W. ;  and  (subs.)  c/o  Parbury,  Henty,  and 
Co.,  20,  Eastcheap,  London,  E.G.,  Sugar  Manu- 
facturer and  Refiner. 

1906.  Knudsen.  Kristian  Hv..  96,  Maiden  Lane,  New- 
York  City,  U.S..\.,  Chemist. 

1904.  Koch.  J.  A..  Bluff  and  Pride  Streets,  Pittsburg, 
Pa.,  U.S..A..  Chem  St. 

1911.  Kochs,  A.  Victor.     .Set  Derry,  A.  V. 

1904.  Koebig,  Dr.  J.,  Suite  1026,  Union  Oil  Building,  Los 
Angeles,  Cal.,  U.S.A.,  Consulting  Chemical 
Engineer. 

1915.  Koenig,  W.  A.,  1802.  North  Smallwood  Street, 
Baltimore,  Md.,  U.S.A.,  Chemist. 


1884.  Kohn,  Dr.  Charles  A.     See  Keane,  Dr.  Chas.  A. 
1902.  Kohnstamm,  Lothair  S.,  87,  Park  Place,  New  York 

City,   U.S.A..  Chemist. 
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1896.  Seldner,  Rudolph,  383.  St.  John's  Place,  Brooklyn, 

N.Y.,  U.S.A.,  Manufacturing  Chemist. 

1904.  Seligman,    Dr.    Richard,    Point    Pleasant,    Putney 

Bridge  Road,  Wandsworth,  S.W.,  Chemist. 

1908.  Sellen,  Elijah,  Gasworks  Laboratory,  M.L.H.  &  P. 

Co.,  Elm  Station,  Montreal,  Canada,  Chemist. 

1905.  Sellers,     Geo.     E.,    Hopton    Lane,    Jlirfield,    near 

Huddersfield,  AniUne  Colour  Maker. 

1915.  Sellers,  R.  A.,  104,  Goodshaw  Lane,  Crawshawbooth, 

Manchester,  Print  and  Dye  Works  Chemist. 
1898.  Sen  (Ka\nraj),  Xagendra  Nath.   18.  Lower  Chitpur 

Koad,  Calcutta,  India,  Physician  and  Chemist. 
1910.  Sen,    Prof.    Rajendra   Nath,    Engineering    CoUege, 

Sibpur,    Bengal;    India,    Professor    of   Tinctorial 

Chemistry. 

1905.  Sewell,  B.  F.  Brooke,  P.O.  Bo.-^  1334,  Wiishington, 

D.C.,    U.S.A.,    Chemical    Engineer. 
1896.  Seyler,  Clarence  A.,  PubUc  Analysts'  Office,  Nelson 
Terrace.  Swansea,  Chemist  and  Assaver. 

1907.  Seymour,  Tom  G.,  Kilton,  Northway,  Wavertree, 

Liverpool,  Analytical  Chemist. 

1903.  Shacklady,  T.  G.,  Hope  Point.  Clifie  at  Hoo,  Kent, 

Technical  Chemist. 

1906.  Shah,  Prof.  S.  J.,  Dhanasutar's  Street,  Ahmedabad, 

India,  Consulting  Chemist. 

1892.  Shanks,  Arch.,  5,  Green  Lodge  Terrace,  Greenhead, 

Glasgow,  Chemist. 

1908.  Shanks,    John,     Dalmeuy     Park,      Barrhead     near 

Glasgow,  Sanitary  Engineer. 

1916.  Sharp,  F.  L.,  4,  Rushworth  Avenue,  West  Bridgford, 

Nottingham.  Technical  Chemist. 

1904.  Sharpies,  G.  H.,  255,  Onslow  Drive,  Glasgow,  Works 

Chemist. 

1905.  Sharpies.  I'hilip  P.,  90.  Porter  Place,  Montelair,  N.J., 

U.S.A.,  President  (Xatl.  Coal  Tar  Co.). 


1884.  Sharpies,   Stephen   P.,   22,   Concord  Avenue,  Cam- 
bridge, Mas.-i.,  U.H.A.,  Analytical  Chemist. 

1911.  Sharrock,  Charles  W.,  Lion  Works,  West  Thurrock, 

Grays,  Essex,  Cement  Manufacturer. 
1900.  Sharwood,  Dr.  Wm.  J.,  c/o  Homestake  Mining  Co., 

Lead,     South     Dakota,     U.S.A.,     Metallurgical 

Chemist. 
1900.  Shattuck,  A.  F.,  c/o  Solvay  Process  Co.,  Detroit, 

Mich.,  U.S.A.,  Chemist. 
1915.  Shaw,  John  il..  Public  Library,  Bury,  Lancashire, 

Librarian. 
1913.  Shaw,  T.  W.  A..  "  Springfield,"  Dee  View  Road, 

Heswall,  Clu'shire.  I'roccss  Manager. 

1912.  Shearman,  Cecil  H.,  The  Tecs  Bone  MUls,  Thornaby- 

on-Tces,  Managing  Director. 
1904.  Shedden,  Frank,  25,  Sliddleborough  Road,  Coventry, 
Science  Master. 

1903.  Sheldon,  Dr.  N.  L.,  Cordite  Factory,  Aruvankad, 

Nilgiri  Hills,  India,  Works  Manager. 
1912.  Shelley,     F.     F.,     Apothecaries'    HaU,    Blackfriars, 
London.  E.C,  Analytical  Chemist. 

1912.  Shelley,   Wm.   E.,   20, ".Mount  Street,  Manchester, 

Engineer. 

1911.  Shclton,  .lames.  Government  Laboratories,  Singa- 

pore, S.S.,  Chemist. 

1913.  Shengle,    J.    C,    c/o   Major   Bros.,    Ltd.,    Kiangsu 

Chemical     Works,     Shanghai,     China,     General 
Manager. 

1892.  Shenton,  Jas.  P.,  37,  Torbay  Road,  Chorlton-cum- 

Hardy,  near  Manchester,  Analytical  Chemist. 

1906.  Shepard,  Jas.  H.,  Experiment  Station,  Brookings, 

S.  Dak.,  U.S.A.,  Agricultural  Chemist. 

1907.  Shepheard,   Fred.   G.,   Hetland  Cottage,  Ruthwell, 

Dumfriesshire,  Chemist. 

1904.  Shepherd,  A.  B.,  Copenhagen  Oil  Mills,  Limehouse, 

London,  E.,  Analytical  Chemist. 

1893.  Shepherd,  H.   H.   B.,  8.  The  Park,  Sidcup,  Kent, 

Chemist. 

1898.  Shepherd,    Reginald   des   F.,   Central   Laboratory, 

Rhodes,  Manchester,  Printworks  Chemist. 
1909.  Shepherd,  Stephen  W.,  c/o  Eastern  Chemical    Co., 
Ltd.,  Rowlee  Hill,  Dharavi,  Bombay,  lndia,Works 
Manager. 

1899.  Shero,  John  E.,  c/o  Aluminium  Co.   of  America, 

Niagara  Falls,  N.Y.,  U.S.A.,  Chemist. 
1893.  Shields,  Dr.  John,  Slinas  de  Rio  Tinto,  Prov.  de 
Huelva,  Spain,  Chemist. 

1896.  Shimomura,  Prof.  K.,  Shinkarasumaru   Kojinguohi 

Sagaru.  Kyoto,  Japan,  Professor  of  Chemistry. 
1915.  Shingler.  S.   V.,  90,  Grove  Avenue,   Hanwcll,  W., 
Schoolmaster. 

1905.  Shoffstall.  ."irthur  S..  153,  Henderson  Avenue,  New 

Brighton.  Staten  Is.,  N.Y.,  U.S.A..  Chemist. 

1899.  Sholes,  Chas.  E.,  80,  Maiden  Lane,  New  York  City, 

U.S.A.,  Chemical  Agent. 

1900.  Shonk.  Albert,  9.  Lambton  Road,  Cottcnham  Park, 

Wimbledon,  Analytical  Chemist. 

1897.  Shores,  Dr.  Jeff.  II.,  Kingsway,  Frodsham,  Cheshire, 

Chemist. 
1904.    Short,      Andrew,    23,  Hotspur  Street,  Tynemouth, 

Northumberland,  Works   Chemist. 
1902.  Shoubridge,  Sydney  Y.,  M.I.C.E.,  Gasworks,  Lower 

Sydenham,  S.E.,  Gaa  Engineer. 

1901.  Shuicotf,  Dr.  Alexis  A.,  Borowaja  No.  86,  Petrograd, 

Russia,  Technical  Chemist. 

1915.  Shulman.   Harrj',   21,   Tredegar  Square,   Bow,   E., 

Analytical  Chemist. 

1916.  Shulman,   Isaac.   5,   Byron   Street,     Leeds,   Yorks, 

Colour  Chemist. 
1890.  Shutt,    Frank    T.,    Central    Experimental    Farm, 
Ottawa,  Canada.   .Agricultural  Chemist. 

1906.  Shuttleworth,     E.     B.,     220,     Sherbourne    Street, 

Toronto,  Canada,  Chemist. 

1901.  Siau,  Raymond  L.,  Springfield  Brewery,  Wolver- 

hampton,  Research  Chemist. 

1902.  Sibley.  Samuel  E.,  c/o  Mauri  Bros,  and  Thomson, 

Ltd.,  121,  Castlereagh,  Sydney,  N.S.W.,  Australia, 
Technical  Chemist. 

1912.  Siddons-Wilson,  S.,  4,  Northfield  Road,  East  Ham, 

E.,  Analytical  Chemist. 
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1915.  Sidertin.  X.  E.,  c  o  The  Gas  Light  and  Coke  Co., 
Tar  and  Liquor  Works,  Bcckton,  E.,  Works 
Chemist . 

1907.  Siebel,  Fred.  P..  960-9C2,  MonUna  Street,  Chicago, 
DL,  U.S.A..  Analytical  Chemist. 

1902.  SieUMa.  Alfrxd.  c  o  Lictoso  Ltd..  Hihernia  Works, 

TipiHrarv,  InLmd,  Tethnical  Chemist. 

1901.  Silberrad,  Dr.  Oswald,  Sunny  Croft,  Buckhurst  Hill, 
Essei.  Research  Chemist. 

1912.  Sillars,  Daniel.  The  Laboratory,  Bolckow,  Vaughan, 
and  Co.,  Ltd..  South  Bank,  S.O.,  Yorks,  Metallur- 
gical Chemist. 

1S92.  Silvester,  Harry,  7S,  Holyhead  Road,  Handsworth, 
Birmingham,  Analytical  and  Consulting  Chemist. 

1901.  Sim,  Wilfrid  A.,  c/o"Wm.  Sim  and  Sons,  40,  Jane 

Street.  Leith,  Sctland.  Colour  Manufacturer. 
1912.  Simmance,    John    F.,    2oa,     Westminster    Palace 

Gardens.     Victoria   Street,     Westminster,    S.W., 

Managing  Director  (Alexander  Wright  and  Co.). 
1911.  Simmons.  Thos.  A..  ■Sarum '"  Wilton  Road.  Shirley 

SuuihaniptDii.  Ti-chnical  Chemist. 

1903.  Simmons,    \Vm.    H.,    Oakleigh,    Stoke   Newington 

Common,  X.,  Analytical  Chemist. 

1898.  Simon,    Dr.    A.,    80,  "Bishopsgate,    London,    E.G., 

Chemical  Engineer. 
1905.  Simons.  Albert  J.,  Pontianak,  Dutch  West  Borneo, 
via  .Singapore,  S.S.,  Engineer. 

1902.  Simonson,  Wm.,  126,  West  9th  Street,  Cincinnati, 

Ohio,  U.S.A.,  Chemist. 

1905.  Simpson,  Henry,  20,  .■iusten  Avenue,  Sherwood  Rise, 

Xottingham,  Works  Chemical  Assistant. 
O.M.   Simpon,  W.  S.,  The  Gables,  Cannon  Hill,  Southgate, 
N.,  Analytical  Chemist. 

1900.  Sims.    W.    Edgar,    Colinswell    House,    Burntisland, 

Fifeshire,  JIanager  (British  Aluminium  Co.) 
1894.  Sinclair,    Dr.      W.,     250,     Ferry     Road,     Leith, 
Scotland,  Chemist. 

1890.  Sindall,  R.   W.,  2,  O.^ford  Court,  Cannon    Street, 

London,  E.C.,  Paper  Chemist. 

1911.  Singh.  Shersingh  W..  X.W.  Railway,  Jind  Railway 

Station.  Punjab.  India.  Engineer. 

1899.  Singmaster,  J.  Arthur,  c/o  New  Jersey  Zinc  Co.  of 

Penna.,    Palnurti.n,    Carbon    Co.,    Pa.,    U.S.A., 
Chemist. 

1901.  Sinnatt,  Frank  S.,  321,  Great  Clowes  Street,  Higher 

Broughton,       Manchester,       Demonstrator      of 
Chemistry. 
J914.  Sj6,1ahl,  H.A.,  cu  The  Chatficld  Manufacturing  Co., 
Sution  P.,  Cincinnati,  Ohio,  U.S.A.,  Chemist. 

1912.  Skellon.  Herbert.  Xewland.s,  Water  Street,  Leyland, 

near  Preston.  Chemist. 
1894.  Skelton,  John  R.,  c/o  Norwich  Crape  Co.  (1836),  Ltd., 

St.  Augustine's,  Norwich,  Managing  Director. 
1897.  Skertchly,  W.  P.,  Laboratory,  11,  Billiter  Square, 

London,  E.C.,  Analytical  Chemist. 

1891.  SkUton,  C.  F.  E.,  c/o  Beamish  and  Crawford,  Ltd., 

Cork,   Ireland,   Brewer. 
1901.  Skinner,    Hervev    J.,    71,    West    Chestnut   Street, 

Wakeiielf!,  Mass.,  U.S.A.,  Chemist. 
1908.  Skinner,    Wm.,    38,   Sauchiehall    Street,   Glasgow, 

Analytical  Chemist. 

1904.  Skirrow.  Dr.  F.  W.,  Macdonald  Chemistry  Building, 

Mcf;ill  University,  Montreal,  Canada,  Assistant 
Professor  of  C'hemi-itrv. 

1911.  Skjold.  E.,  Erith  Oil  Works,  Erith,  Kent,  Technical 

Manager  and  Chemist. 
1904.  Skowronski,  S.,  C/O  Raritan  Copper  Works,  Perth 

Amboy,  X.J.,  U.S.A.,  Chemist. 
1891.  Skurray,    Thos.,    The     Brewery,    40,    Ock    Street, 

Abingdon,  Berks,  Brewer. 

1913.  Slade.  Dr.  Roland  E.,  on  active    service,  Lecturer 

in  Physical  Chemistry. 
1915.  Slater.    .John.     Royal     .Australian    Naval    College, 

•lerN-is    Bay.   X..S.W..   Chemist. 
1904.  Slator,  Dr.  Arthur,   174,  Ashby  Road,  Burton-on- 

Trent,  Lecturer  and  Demonstrator. 

1912.  Slatterj-,  F.  J.,  42,  .Mathews  Park  Avenue,  Stratford, 

E.,  Analytical  Chemist. 

1906.  Sleeper,    Robt.    R.,    112,    Charles    Street,    Lowell, 

Maes.,  U.S.A.,  Instructor  in  Dyeing. 


1895.  Slocum,  Dr.  Frank  L.,  401,  South  Linden  Avenue, 

E.E.,  Pittsburg,  Pa.,  U.S.A.,  Chemist. 

1913.  Slusser.  Hullaiul   B..    1340.  .Arnold  Avenue.    N.W., 

Canton.  Ohio.  U.S.A..  .Analytical  Chemist. 
1898.  Small,   Fritz   H.,   38,    Berwick   Street,   Worcester, 
.Mass.,  U.S..A.,  Chemist. 

1915.  Smalley.  Oliver,  13,  .Albany  Gardens,  Whitley  Bay. 

Xorlhumberland.  .Metallurgist. 
1904.  Smart,  Bertram  .1.,  Testing  Branch,  Dept.  of  Public 

Works.  Sydney.  N.S.W..  .Australia,  (  hemist. 
O.M.   Smetham,    .A.,    16,    Brunswick    Street,    Liverpool, 

Analytical  Chemist. 

1916.  Smith.  .Albert  E..  eo  Xcav  Bradford  and  -Agawam 

Finishing  Co.,  East  Wareham,  Mass.,  U.S.A., 
Bleaching  .Agent. 

1905.  Smith,  Prof.  Albert  W.,  Case  Library,  Cleveland, 
Ohio,  U.S.A.,  Professor  of  Chemistry. 

1916.  Smith,  .Alfred,  Excelsior  Works,  Clayton,  .Man- 
chester. Chemical  .Manufacturer. 

1898.  Smith,  Alf.  B.,  Ryecroft,  Glossop,  Derbyshire, 
Bleacher  and  Dj-ers'  Manager. 

1897.  Smith,  .Allan,  30,  Fountainhall  Road,  Edinburgh, 
Chemist. 

1914.  Smith,  .Andrew,  c/o  Leech,  Xeal,  and  Co.,  Ltd., 

Spondon,    Derb}',     Colour   Manufacturer. 

1896.  Smith,  Andrew  T.,  c/o  Castner-Kellner  Alkali  Co.. 

Ltd.,  257,  Roj'al  Liver  Building,  Liverpool, 
General  Manager. 

1905.  Smith,  Arthur,  Town  End  Chemical  Works,  Bramley, 

Leeds,  Chemical  Manufacturer. 

1912.  Smith.    -Arthur    R.,    c,o    British    Aluminium    Co., 

Larue  Harbour,  Co.  .Antrim.  Chemist. 
1893.  Smith,  Edgar  B.,  c/o  Dominion  Tar  and  Chemical 
Co.,    Bo.x    D,    Transcona,    Manitoba,    Canada, 
Manager. 

1906.  Smith,  E.  .A.  Cappelen,  c/o  M.  Guggerheim's  Sons, 

120,  Broadway,  Xew  York  City,  U.S. -A.,  -Metal- 
lurgical Engineer. 

1913.  Smith,  Edward  C,  18,  Constance  Street,  and  c/o 

Canadian  Xational  Carbon  Co.,  Ltd.,  99,  Paton 

Road,  Toronto,  Canada,  Superintendent. 
1895.  Smith,    Dr.    E.    Ellsworth,    Suite    80,    Chemists' 

Building,  50,  East  41st  Street,  New  York  City, 

U.S.A.,  Consulting  Physiological  Chemist. 
1892.  Smith,  Ernest  A.,  The  Assay  Office,  Leopold  Street, 

Sheffield,  Assayer. 
1911.  Smith.    E.    Woodhouse,    Central   Laborator)-,    City 

Gasworks,  Nechells,  Birmingham,  Chief  Chemist. 
1891.  Smith,  Francis  P.,  131—133,  East  23rd  Street,  Xew 

York  City,  U.S.A.,  Chemist. 

1907.  Smith,  Frank  Morse,  100,  WUiiam  Street,  New  York 

City,  U.S.A.,  Chemical  Merchant. 

1908.  Smith,  George  A.,  1433,  President  Street,  Brooklyn, 

N.Y..  U.S.A.,  Chemist  (Printing  Ink  Manu- 
facturing). 

1907.  Smith,  George  D.,  247,  .Atlantic  Avenue,  Boston, 
Mass.,  U.S.A.,  Salesman. 

1910.  Smith,  Harold  P.,  c/o  Brett's  Oil  Co.,  90,  Pilgrim 
Street.  New ca.stle-on-Tvne,  Works  Chemist. 

1890.  Smith,  Harry  E.,  36,  Beersford  Place,  East  Cleve- 
land, Ohio,  U.S.A.,  Analytical  Chemist. 

1904.  Smith     Henry,    83,    Brownlow    Road,    Horwich, 

BoIton-le-Moors,  Lanes.  Analytical  Chemist. 
1902.  Smith,   Hy.   Geo.,   Technological   iluseum,    Harris 
Street,     Ultimo,     Sydney,     N.S.W.,     AustraUa, 
Assistant  Curator  and  Chemist. 

1915.  Smith,   Herbert,  24,   Windy   Bank,  Port  Sunlight, 

Cheshire.  Works  Chemist. 
1901.  Smith,  H.  Procter,  Higlifield.  Shotton  Lane,  Shotton, 

Flintshire,  iletallurgical  Chemist. 
O.M.   Smith,  H.  R.,  1,  Aubert  Park,  Highbury,  London,  N., 

Anal3'tical  Chemist. 

1905.  Smith,  Hugh  Dunlord,  7  and  9,  The  Side,  Newcastle- 

on-Tyne,  Analytical  Chemist. 

1906.  Smith,  Irwin  J.,  21,  Lyon  Avenue,  Mcnands,  Albany 

Co.,  N.Y.,  U.S.A.,  Salesman. 
O.M.   Smitn,  Jas.,  Ash  Grove  House,  RadcliSe,  Manchester. 

1897.  Smith,  James,  Sunnyside,  Groes  Road,  Cressington, 

near  Liverpool,  Analytical  Chemist. 
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1903.  Smith,  James,  "  Lyndhurst."  Frodsham,  and  (Jnls.) 
Ditton  Copper  Works,  Widnes,  Metalluruiat. 

1907.  Smith,  Jas.  C,  c/o  Edward  Ripley  and  Son,  Ltd., 
Bowling   Dyeworks,   Bradford,   Dyer. 

189:!.  Smith,  .las.  F.,  9,  .Vle.xandra  I'ark,  Scarborough, 
Vorks,  Analytical  Chenii.st. 

1901.  Smith,  J.  Cruickshank,  King's  House,  King  Street, 

London,  E.G.,  Technical  Chemist. 
O.M.  Smith.   Dr.   J.    H.,    Photographic   Dept..   Municipal 

School  of  Teohnoliigy.  .Manchester,  Chemist. 
1888.  Smith,  J.  Tertius,  Richmond  House,  Plaistow,  Essex, 

Technical  Chemist. 
O.M.   Smith,  Jno.  W.,  7,  Brookfield  Street,  RosUndale, 

Boston,  Mass..  U.S..4,.,  Analytical  Chemist. 
1890.  Smith,  J.  Wm.,  1(515,  West  Genesee  Street,  Syracuse, 

N.Y..  U.S.A..  AlkaU  Works  Manager. 
191(5.  Smith,  .Julian  C,  c   u  Shawinigan  Water  and  Power 

Co.,    till.    Power    Building,    Montreal,    Canada, 

Chief  Engineer. 

1911.  Smith,    N.  "Garrett,    Hcathside,    Trcviile    Street, 

Rochampton,  S.W.,  Analytical  Chemist. 
1898.  Smith,    R.    F.   Wood,    90,  Lower  Thames   Street, 

London,  E.G.,  Consulting  Chemist. 
1890.  Smith,    Dr.    R.    Greig,    Linnean   Society's    House, 

Elizabeth  Bay,  Sydney,  N.S.W.,   Bacteriologist 

and  Chemist. 
1890.  Smith,   Robert  Watson,   c/o  The  New  Transvaal 

Chemical  Co.,  Ltd.,  Delmore,  Transvaal,  South 

Africa,  Chemical  Works  Manager. 

1914.  Smith,    Stanley,    The    Ammonia    Soda    Co.,    Ltd., 

Lostoek  Gralani,  near  Northwich,  Chemist. 

1907.  Smith,  Thorn,  49,  West  Lamed  Street,  Detroit,  Alich., 

U.S.A.,  Chemist. 
1910.  Smith,   Vincent.   107,  Swinderby  Road,   Wembley, 

Middlesex.  Technical  Chemist. 
1903.  Smith,  Dr.  Warren  R.,  Lewis  Institute,  Chicago,  111., 

U.S.A.,  Teacher. 
O.M.   Smith,  Watson.  34,  Upper  Park  Road,  Haverstock 

Hill,  N.W..  Retired  Editor  and  Chemist. 

1908.  Smith,  Dr.  Watson,  jun..  Cape  Explosives  Works, 

Somerset  West,  C.C.,  South  Africa.  Chemist. 
O.M.   Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 

Manufacturer. 
1910.  Smith,  W.  C.  c/o  The  Anchor  Cable  Co.,  Leigh, 

Lancaihire,  Analytical  Chemist. 
•1909.  Smith,  Wm.  G.,  23",  Wickham  Way,  Park  Langley, 

Beckenhara,  Kent,  Chemical  Merchant. 
O.M.   Smithells,  Prof.  A.,  F.R.S.,  The  University,  Leeds, 

Professor  of  Chemistry. 

1902.  Smoot,  Albert  M.,  99,  John  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 

1909.  Smoot,  Chas.  C.  III.,  c/o  C.  C.  Smoot  and  Sons  Co., 

North     Wilkesboro',     N.C.,     U.S.A.,     Tanning 

Chemist. 
1888.  Snape,    Dr.    H.    Lloyd,    Balholm,    Lathom    Road, 

Southport,  Director  of  Education  for  Lancashire. 
1908.  Snell,    Professor  John  F.,  Macdonald  College  P.O., 

Prov.  Quebec,  Canada,  Professor  of  Chemistry. 

1915.  Snowber,  .John  L.,  3U71,  Broadway,  Xew  York  City, 

L'.S.A.,  Jlanufacturing  Chemist. 

1896.  Snowdon,  J.,  ]un.,  Messrs.  Snowdon,  Sons  and  Co., 
Millwall,  E.,  Chemical  and  Oil  Manufacturer. 

1894.  Soane,  Chas.  E.,  31,  Mattison  Road,  Hornsey,  N., 
Analyst. 

1903.  Sohbnan,  Ragnar,  Bofors,  Sweden,  Manager  (A.  B. 

Bofors  Nobelkrut). 

1894.  Sohn,  Chas.  E.     See  Soane,  Chas.  E. 

1906.  Solomon,  M.,  Birmingham  Carbon  Works,  Witton, 
Birmingham,  Manager. 

1914.  Somerville,  C.  \Vinthorpe,  South  Metropolitan  Gas 
Company,  East  Greenwich,  S.E.,  Works  Chemist. 

1884.  Sommer,  Adolf,  Corner  1st  and  Binney  Streets,  East 
Cambridge,  Boston,  Mass.,  U.S.A.,  Pharma- 
ceutical Chemist. 

1912.  Sorley,    Jas..    Novara,    Mount    Vernon,    Glasgow, 

Analytical  Chemist. 
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of  Bv=law  12  has  been  waived. 


1913.  .\cland.  I,.  11.  Dyke. 
1903.  Acton,  .1.  Rowland. 
1907.  .\dam,  Capt.  \\m.  Anol. 
1913.  Allmand.  Dr.  A.  .J. 
1901.  Barber.  Capt.  Rene  R. 
1913.  Bridge,  Stanley  W, 

1910.  Campbell.  .lames  Robertson. 

1911.  Cochrane,  Capt.  .Tohn  Bray. 

1913.  Dcakin.   Lieut.  .John   Bertram. 

1914.  Dunn.  Ralph  .John. 
1914.  Fell,  Harry. 


1912.  Gloag.  Vivian  Ford. 
1903.  Goodwin,  Major  Leo.  F. 
1905.   Higgins,  Dr.  Eric  B. 
1908.  Hughes,  William  Earl. 

1907.  McConnan.  Dr.  James. 

1908.  Mason,  Capt.  Douglas  H.  Campbell. 

1912.  Millar,  Charles  James. 

1913.  Mumford.  Capt.  Ernest  Moore. 

1914.  Rodger,  Lawton  H. 
1913.  Stephenson,  Guy. 

1913.  Walker,  Lieut.  Frederick  Handel,  jun. 
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